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1. Ilesin ocBOEHUsI AUCHMUIIIMHBI
Ienbto mpenonaBaHus TUCUMILIMHBI SIBJISETCS MOATOTOBKA CTYIEHTOB IO TEOPETUYECKUM
OCHOBaM IMOCTPOCHHSI (CHHTE3a) PAANOTEXHHUECKUX CUCTEM Tepeaadn nH(OPMAIIHH.

2. MecTo IMCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/IbHOIi NPOrpaMMbl

JIuciuIiamHa OTHOCUTCS K 4acTH, (OPMUPYEMOM YIaCTHUKaMHU 0Opa30BaTEIIbHBIX OTHO-
menui, baoka 1.

JlucuuriuHa OCHOBBIBACTCS Ha 3HAHUAX, IMOJYYCHHBIX CIyIIATEISIMU TMPU H3yUYCHUH
JTUCIUIUIMH OakanaBpuata. [|Jis ee 0CBOGHUS MaruCTPaHTHI JOJDKHBI BIIAJCTh allliapaTtoM MaTe-
MaTHYECKOT0 aHaju3a, JUHEHHON anreOpbl, AuddepeHInaIbHOT0 UCYUCICHUS], 3HaTh OCHOBBI
AJNIEKTPOJIMHAMUKN M PAcHpOCTPaHEHUs PAJUOBOJIH, YMETh MOJb30BaThCS amnmaparoM TEOpUU
BEPOSITHOCTH.

3HaHWS ¥ HABBIKH, MMOJYYCHHBIC MPU W3YYCHHUH TUCIUTUIMHBI, HEOOXOIUMBI JJII OCBOC-
HUS OCHOBHBIX (PM3UYECKHUX MPHHIIUIIOB, JSKAIIUX B OCHOBE pa3HOOOPAa3HBIX CUCTEM Iepeaadn
PaANOCUTHAJIOB.

3. [lnanupyeMsblie pe3yabTaThl 00y4eHHS MO JUCHHUIJIHHE, COOTHECEHHbIE ¢ MIAHUPYEMBbI-
mu pesyiabratamu ocsoenust OIl o0pa3oBare/ibHON POrpaMMbl

[Tponiecc n3ydeHus TUCIMILIMHBI HApaBlieH Ha (OPMHUPOBAHUE CICIYIONINX dJIEMEHTOB
komneTeHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpereHus: cienyoux 3HaHUM,

YMEHMM, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

dDopmupyemMasi KOM-

NuaukaTop n0CTHKEHUSI

neTeHust Ilepeuenb
KOMIleTeHIN U
(ko u popMyJIMPOB- IUIAHNPYEeMBbIX Pe3yJbTATOB 00y4eHus!
(xox u popmyJIHpPOBKA)
Ka)
Oo6menpodeccuoHabHble KOMIIETCHIIUA

[IK-2. Cmocoben «
OpraHM3aiii M ca-

NI TIK-2.1  CocraBnsiet
IUIAaH TIPOBENICHHS HCCIIe-

3HATh:

KJ'IaCCI/I(bI/IKaI_II/IIO PAIUOTCXHUYCCKHUX

MOCTOSATEIIbHOMY JIOBaHUM U MpU HEOOXOIU- CHCTEM Iepeayn HHPOpMaLnHy,
BBIMIOJTHEHUIO  (DyH- | MOCTH KOPPEKTHPYET €r0 C | — OCHOBHBIE MPHUHIIMIIBI TIOCTPOCHUSI pa-
JaMCHTAJIbHBIX 158 y‘IeTOM TGKYHII/IX pe3ynb- INOTCXHUYCCKUX CUCTEM nepenatm
(M)  TPUKJIAIHBIX | TATOB UCCIEIOBAHUS uH(bOopMaIuy,;

WCCIICIOBAHNI TIOHC- Ymerhb:

KOBOI'0, TEOpeTHYe- — paboTaTh C COBPEMEHHBIMU HCTOYHH-

CKOTo M (WJIM) 3KCIie-
PUMEHTAJIBHOTO  Xa-

KaMu Hay4HO-TEXHUYECKOW HH(pOpMa-
IIUU, COOUpasi UCXOJHbIE JaHHBIE IS

pakTepa BKJIIOYasI (GhopMyJIMpOBKM 3aJa4 Tepefadyd HH-
MOJIEJIMPOBAaHUE € ¢dopmanuu.

HCITOJIb30BAaHNEM N TIK-2.2 CamocTos- Ymersn:

IIPOrPaMMHBIX TEJBHO BBINOJIHIET UCCIIE- | — HCIOIB30BaTh METOABI IMEpeAadu pa-
CPEICTB OOMIEr0 M | TOBaHUSI TEOPETHYECKOTO JVOCUTHAJIOB C y4€TOM HX OCOOEHHO-
CIEUAJIBHOTO U (WIM) KCTIEpUMEHTAIlb- CTe  mId  peulcHUs Hay4HO-
Ha3HAYECHUS HOTO XapaKTepa B COOTBET- HCCIIEI0BATENbCKUX 3a/au.

CTBHUHU C IINITaHOM

BiajgeTh HaBbIKAMU:

OPpUMCHCHUSA KOHKPETHBIX MCETOJ0B
nepcaauun I/IH(I)OpMaI_II/II/I UL PCIICHUA
HAYYHBIX U MPAKTUYCCKUX 3a7a4.

4. O0beM, CTPYKTYpA U cojiep KaHue U CIUTITIHHbI

OO0mmas TpyA0€MKOCTh JUCITUTUIMHBI COCTABIISIET 2 3a4€THBIC €UHUIIbI, 72 aKaj. Jaca.




I[I/ICI_[I/IHJII/IHa PCAIU3YCTCA C TPUMCHCHUCM JUCTAHIIUOHHBIX 06pa3OBaTCJ'H>HLIX TEXHOJIO-
ruit (JIOT), mpegocraBisieMbIX 3JIEKTPOHHON 00pa3oBaTebHO-HH(pOpManmonHou cpenoit Apl'yY
um. [LT". lemunosa — Moodle SpI'Y.

Ne Tembl (pa3meJibl) Bunbl yueOHBIX 3aHATHI, DopMbI TEKYLIET0
n/n JUCIHMIJIMHBI, £ | BKJII0YAsi CAMOCTOSITE/ILHYIO Pa- | KOHTPOJISE ycneBaemo-
HX coJep;KaHne g 00Ty CTY1€HTOB, CTH
= U UX TPYI0€MKOCTh dopma MPOMEKYTOU-
O (B akajeMHYeCKHX Yacax) HOH aTTecTalUH
(no cemecmpam)
KonTakTHasi paboTa
Q =®
| | E |2 E
E = g |g §
1 Beenenue. bazoBrle moHATHS
PTCIIN. Ocobennoctu 6ec- | 2 |0,25| 0,5 1
MTPOBOJIHBIX KaHAJIOB CBSI3H
2 Knaccudukanus PTCITU 2 10,25/ 0,5 1
3 OCHOBHBIE XapaKTePUCTUKH 2 1025] 05 2
PTCIIA
4 PermameHnT pagunocssizu. 3amaHue ajs caMo-
Crannaptsl. [Ipumepsr 2 10,25/ 0,5 2 |cTOATENBHON pabOTHI
PTCIIN
5 Db heKThI MHOTOTYYECBOTO 3ajanue ajs caMo-
PaclpOCTpaHCHUA palMoCr- |, | ng | o 6 |CTOATCIBHOH paboTsI
HaJIOB. MEKCUMBOJIbHAS UH- '
TepdepeHIus
6 DyHIaMEeHTaIBHBIE TEOPEMBI 3amaHue s camo-
o HpOHyCKHOP'I CIIOCOOHOCTH 2 0,5 2 6 CTOSITEIILPHOU pa60TH
KaHaJa
7 MeTo/1I MOTYJISIINU CUTHA- ’ ) 4 1 5 3amaHue I camo-
JI0B CTOSITENIbHON pabOThI
8 Mertoap! kogupoBanus. Me- 9 2 1 6 3aanue st camo-
TOAbI 3allITUTHI OT OIINOOK 1 CTOHTCHBHOﬁ pa60TBI
9 MerTopl pa3ieieHus KaHa- 3agaHue a1 caMo-
JIOB. MeTObI MHOJKECTBEH- CTOSTEIILHOU pa60TI)I
HOTO JIocTyna K cpefae mepe- | 2 | 15| 2 1 6 |KommokBuym
a4y B MHOT'OKaHAJIbHBIX
PTCIIA
10 |Pammopeselitbie THHUN CBSI- 2 |15/ 2 87 3agaHue a1 caMo-
34 ’ " |cTosTenbHON pabOTHI
03 | 2,7 |3auer
Bcero ¢ 3aueTom 8 | 16 3 |03 44,7

Conep:kanue pa3aesoB TUCHUILIHHbBI

Tema 1

Beeoenue. bazosvie nonsmusi PTCIIH. Ocobennocmu 6ecnpo8oonbix




KAHAJ08 C6A3U

1. Onpenenenust:

- PTCIIN

- Paguocurnanel.

2. O6o6mennas crpykrypHas cxema PTCIIN (Ha3HavueHHE 37IEMEHTOB).

3. Knaccudukaius nomex B paguoKaHalie: o TUITY, IO BHIY.

4. Ha3nauenue ¥ TUIBI OOpaTHOTO KaHAJIa.

5. CrpykrypHas cxema PTCIIN ¢ aucKpeTHBIME COOOIIEHUsIMU (Ha3HAYCHUE AJIeMEHTOB). [lo-
HSITUE CKOPOCTH KOJa.

Tema 2
Knaccugpurayus PTCITH

1. BapuanTs! knaccudukanun PTCIIN:

- [To pexxumy MCIIOJIB30BaHUS KaHaA.

- [To unciy kaHanos.

- [lo naszHaueHnuro uHGOpMAITHH/

- [1o Buay mepenaBaeMbIX COOOIICHUIA.

- [To MexaHu3My pacrpoCTpaHSHHS PaIUOBOJIH.
- [Io Ha3HaueHuro.

Tema 3
Ocnosnvie xapakmepucmurxu PTCITH

1. Xapaktepuctuku kauectBa padotsl PTCIIN

- UnopmannoHHO-TeXHUUECKHUE.

- KoHCTpyKTUBHO-3KCILTyaTallMOHHBIE.

2. JIoCTOBEpHOCTD Nepeaadd COOOIICHUH: YTO XapaKTepU3yeT, OT Yero 3aBHCUT, YEM XapaKTepH-
3yeTcs MpH Iepefade AMCKPETHBIX COOOILICHMH, YeM XapaKTepU3yeTcsl Ipu Iepeaaye Hempe-
PBIBHBIX COOOIIEHH, TPUBECTU AHATUTUYECKUE BBIPAKEHUS.

3. [loMexX0ycTOMYNBOCTB: YTO XapaKTEPU3YET, OT YEro 3aBUCUT, YEM KOJIMYECTBEHHO XapaKTe-
pHU3yeTcs pu nepeaade CoOoOIeHu .

4. TexHHUYECKasl CKOPOCTb: YTO XapaKTEPU3YET, KOI/a NPUMEHNUMA, YEM ONPEIENIETCSA, B UYEM
U3MeEpSIETCS.

5. 3ageprkka nepegadu COOOIIEHUH: YTO XapaKTepU3yeT, OT YEro 3aBUCHUT.

Tema 4
Peznamenm paouoceazu. Cmanoapmei. Ipumepor PTCITH

1. PersniaMeHT paguocBs3u: ONpeAeIeHUE, CONEPIKaHUE.

2. Knaccugukanus cnyraukosbix PTCIIN:

- [10 TUITY MCTIOJIb3YEMBIX CITyTHHUKOB,

- 110 TUITY PETPAHCISATOPOB.

3. Crannaptsl HUGPOBOrO TENIEBU3NOHHOTO BELIAHUS.

4. T'eorpadust HCTIONB30BaHUS CTAHAAPTOB IU(PPOBOTO TEICBU3HOHHOTO BEIIAHUS.

Tema 5
Dhhexmul mHo20yUEB020 pacnpocmpanenus paduocueHanos. Mesccumeonvras unmepgpeper-
yust



1. Pagnonuana3onsl. OCOOCHHOCTH pacIpOCTPAHEHUS PAIUOBOIH B Pa3IMYHBIX TUANA30HAX.

2. OcoOeHHOCTH PaIMOKAHAIIOB B CHCTEMaX MOOMIIbHOM CBsi3u (audpaxius, pedpakius, pacce-
siHue. nHTepdepeHus tydeii). 3amupanus (heauHr).

3. Mopenu pagroKaHajIoB B CHCTEMaX MOOMILHOM CBSI3H:

- IucKpeTHBIH KaHai (KaHaJl Tiepeiayn JUCKPETHBIX COOOIICHHN),

- Kanan ABI'lII,

- Kanan Paiica,

- Kanan Penes.

4. D¢ deKTb MHOTOTYYEBOTO PACTIPOCTPAHEHUS PATUOBOIH:

- Ecnu 3anieprkka pacrpocTpaHeHHs BCeX JIyuel Majia 0 CPaBHEHUIO C JAITUTEIbHOCTHIO KaHal b-
HOTO CUMBOJIa, TO? MeTo 16l 0OpPHOBI.

- Ecnu 3apepikka pacnpocTpaHeHUs BCeX JIydel CpaBHUMA C JJIUTEIbHOCTHIO KaHAJIBHOTO CHM-
BOJIa, T0? MeTo 161 GOPHOEI.

5. IlonsiTHEe MEKCUMBOJILHON UHTEpPEpeHITH. [[pUUrHBI MEKCUMBOIBLHON HHTEP(EPESHIINH.

Tema 6
DyHoamenmanvHvle meopemuvl 0 NPONYCKHOU CHOCOOHOCMU KAHAA

1. Teopema HaiikBucTta 0 MakCUManbHON CKOPOCTH NE€PEAAYH IaHHBIX.

2. ®unwTp HalikBucra.

3. @WIbTp TUIA «IPUIOJHATHIA KOCUHYCY.

4. Teopema HaiikBucra 1is paguokaHaa.

5. CxBo3Has AUX kaHana.

6. IMnynbcHble XapakTepucTUkH ¢uiibTpoB HalikBucTa (IpUNOJHATHIN KOCUHYC, KOPEHb KBaJ-
paTHBIN U3 MPUIIOJHITOrO KOCUHYCA).

7. buroBast omrOKa ¥ OTHOLIEHHWE CUTHAI/IIYM (BBIPQXKEHUS Ul OTHOLICHUS CUTHAJI/IIYM, Ipa-
(UK 3aBUCIMOCTH BEPOSITHOCTH OMTOBOM OIIMOKH OT OTHOILICHHS CUTHAJI/IIIYM).

8. dakTopbl pocTa BEPOSTHOCTH OLUIMOKU U CIIOCOOBI UX YCTpaHEHMs ¢ rpaduyeckoil MLToCcTpa-
M 3aBUCUMOCTEH BEPOSATHOCTH OUTOBOM OIIMOKH OT OTHOIICHHS CUTHAJ/IITYM.

9. Teopema lllenHoHa-XapTiu 0 IPEAENIbHON CKOPOCTH NEpENaYu JaHHBIX. Y CIIOBUE €€ NpuMe-
HEHUS.

10. rpaduyeckast B3auMocBsi3b mapamerpoB Ry, /B 1 E, /N

11. ITpenen lllenHOHA.

Tema 7
Memoobl MoOynAYUYU U OeMOOYIAYUU CULHATIO8

1. O6oO01IeHHas CTPYKTypHAs cXeMa, IPUHIMI JeHCTBUS CUCTEMBI CBSI3M ¢ MHOTOIIO3UIIMOHHOM
MOJYJISIIIUCH.
2. XapaKTepUCTUKU BUJIOB MOIYJISIIIUU.
3. Kputepuu BbiOOpa Bua MOAYISAIUH.
4. AMnnuTyaHas MOAYJSLNS:

4.1. O6uiee BrIpaKEHUE CUTHAIA.

4.2. 'eomerpuueckoe npezcTaBieHne ancamo6iass AM curnanon

4.3. CtpykTypHas cxema, NPUHIUI JEUCTBHUS ONTUMAIBHOTO KOTE€PEHTHOIO AEMOIYJIS-
Topa AM curuanon

4.4. 3aBHCUMOCTDH BEPOSITHOCTH CHMBOJIbHOM omuOku Pg oT oTHotieHnust £y /No mpu xo-
TEPEHTHOM JEMOTYJISALMN MHOTOIIO3UIIMOHHBIX AM CUTHAJIOB

4.5. BeposTHOCTh OUTOBOM OMIMOKH

4.6. CriektpanbHast 3 (HEeKTUBHOCTh aMITIUTYIHOM MOy ISIIH
5. ®a3oBast MOIYJISLUA

5.1. Obu1ee BbIpakeHUE CUTHaA. DHEPrUusl CHMBOJIA



5.2. T'eomeTrpuueckoe MpeacTaBICHUE B BUIE CUTHAIBHBIX CO3Be3qui aHcamOis OM
CUTHAJIOB IIPU PA3JINYHBIX 3HA4YCHUAX M

5.3. Monynarop ®M-2 curHajioB: CTpYKTYpHas CXeMa, IPUHLUI ACHCTBUS, BpEMEHHbIE
JyarpamMmbl

5.4. Moaynsatop ®M-4 (KOM) curHanoB: CTpyKTypHas cxema, IPUHIUI AEHCTBUSI, Bpe-
MEHHBIE AUarpaMMbl

5.5. Monynsarop ®M-8 curHajioB: CTpyKTypHasl cXema, IPUHLUI AEUCTBUS, CUTHAIbHOE
co3Be3ue

5.6. CTpykTypHas cxeMma, IpUHIUI AeHCTBUS KOT€PEHTHOIO JEMOIYIATOpa
®OM-4 curnanon

5.7. AATOpUTM ONTHUMAJIBHOTO OLIEHMBAHUS (a3bl MPHHATOTO CHUTHAJIBHOTO BEKTOPA.
CrpykTypHas cxema, IPHHLHMI JEHCTBUS KOIEPEHTHOIO IEMOIYJIATOPa MHOTONO3ULMOHHBIX
O®OM CHUTHAJIOB, PEATH3YIOUIEr0 AITOPUTM ONTUMAIBHOTO ONEHHBAaHUSA (Da3bl MPUHSATOTO CHUT-
HaJIBHOTO BEKTODA.

5.8. 3aBUCUMOCTh BEPOSATHOCTH CUMBOJIBHOM OmnOKU Pg oT oTHouieHus Ey, /Ny mpu ko-
TEPEHTHOU JE€MOIYJIALUN MHOTONO3UIUOHHBIX PM CUrHaI0B
6. AMIUTy1HO-(ha30Bask MOIYIISALIUSA:

6.1. OG1iee BbIpaK€HUE CUTHAIA.

6.2. Curnanpaoe co3Besaue it AM-®OM curnanos ¢ M=4

6.3. Curnanpubie co3Be3aus 1t AM-®M curnainos ¢ M=8

6.4. CurHanbpHbIE CO3BE3US MPAMOYroidbHOH (Gopmbel KAM CHUTHANOB: IITPUXOBBIMH
JUHUSMU YKa3aHbl IPAHUIIBI CUTHAJIBHBIX CO3BE3AMN M1 pazauuHbix M

6.5. CTpykTypHas cxeMma, IpuHuun aercteus moayisropa KAM curnanos

6.6. CTpykTypHas cxema, IpUHIUI AEHCTBUSA KorepeHTHOro aemoaynsatopa KAM curna-
JIOB

6.7. BeposiTHOCTB OIMOKYU MpU KorepeHTHoU aemonyisiuun KAM curnanos.

6.8. DHepreTrueckuil BBHIMIPHILI, oOecrieunBaeMblil ancambiem AM-®M curHanos 1o
OTHONICHUIO K ancaMO0 M curHanos, Uit pa3IMdHbIX 3HaYeHUH M.

6.9. CpaBHeHue criekTpanbHOU 3pdexTuBHOCTH aHcaMOieit AM-OM u @M curnanos.

7. HacTOTHAss MOIYJALIUS:

7.1. Ob1ee BeIpakeHHE CUTHANIA. DHEPTHs CUMBOJIA

7.2. CTpyKTypHas cxema, IPUHIUN JeHCTBUS MonysaTopa M-no3unnonHsix UM curna-
JIOB

7.3. KoadunueHt B3auMHOM KOppessiiMu cCUrHajaoB u3 aHcam6ig UM curnanos. Ycio-
BHE€ OPTOrOHAJIBHOCTH CUTHAJIOB U3 aHcaMmOist UM curnanoB. COOTHOIIEHHE MEXY YaCTOTHBIM
UHTEpBaIOM 2fy MeXIy IBYMS COCEJHUMH YaCTOTHBIMU MO3UIMSAMH U JTUTEIBHOCTHIO CHMBOJIA
Ts

7.4. CTpykTypHas cXeMa W IPHUHLIMII JEHCTBUS KOTEPEHTHOro Jemonyisropa M-
MO3UIMOHHBIX SKBUIMCTAHTHBIX CUTHAJIOB

7.5. 3aBHCUMOCTH BEPOSTHOCTH CHUMBOJIbHO# OMOKU Py oT oTHowieHus Ey /Ng npu ko-
repeHTHOM neMonynauuu M-no3unnoHHbIXx UM curnanoB (pe3ysbTaTbl YUCIEHHOTO UHTETPUPO-
BaHMs). [ paHUIBl 3aBUCHMOCTEH BEPOSITHOCTH CHMBOJIBHOM OMMOKU Pr OT oTHOImeHUs Ej, /No
IIPU KOT€PEHTHOM AeMOTyIAnuu M-no3nnnoHHbIX UM curxanos.

7.6. CBA3b MEXJly CUMBOJBHON P 1 OUTOBOI Py ommOKamMu MpyU KOT€pPEeHTHON 1eMOJy-
Jsmun M-nio3unoHHBIX UM curHanos.

8. HexorepeHTHas nemMoaysnus opToroHaabHbix YM cUrHanos:

8.1. CooTHOIIIEHHE MEX/Y YacTOTHBIM HMHTEpBajoM 2fy MeXIy MByMsi COCEIHUMH Ya-
CTOTHBIMHU TIO3UIMSIMU M JUTUTEILHOCTBIO CUMBOJIA 15 . MUHUMANBbHBIA 4aCTOTHBIH nHTEpBai 2fy
MEXy IBYMSI COCETHUMH YaCTOTHBIMH MO3ULIUSAMU U ITUTEIbHOCTbIO CUMBOJIA Ts .

8.2. CTpykTypHas cxema U NpUHIMI JeHCTBUS ONTUMAIBHOTO (B CMBICIIE KPUTEPUS MaK-
CUMAJIBHOTO TNPaBJONOA00MS) HEKOT€PEHTHOIO AEMOAYNISITOpa M-O3ULHMOHHBIX YKBUIUCTAHT-
HbIX UM curnanos.



8.3. O6001IeHHAs CTPYKTYpHAst CXeMa U MPUHLUI ASHCTBHUS HEKOT€PEHTHOTO JIEMOYIIs-
topa UM curnanos c muppoBsiM Oypre-niporieccopom.

8.4. 3aBHCHMOCTH BEPOSITHOCTH CUMBOJIbHOM OlIMOKU Pr oT oTHOIIeHus1 Eg/Ng rpu kore-
PEHTHOM M HEKOTEPEHTHOM AeMOy IS M-11o3ulinoHHbIX UM curnanos

8.5. 3aBUCHUMOCTH BEPOSTHOCTH CHMBOJIBHOM om0k Pg oT otHomieHus Ey, /No npu He-
KOT€PEHTHOM AeMoayisiuuu M-no3unoHHbix UM curnaion

8.6. CriextpanbHas 3¢ dexktuBHOCTh Ry /W KOTepeHTHOTrO OpToronanbHoro UM curtana B
MIPEANOJIOKEHHUH, YTO TAKOW CUTHAJ 3aHUMAET 1osiocy 4yactoT 1/(2Ts) wm 1/Ts
9. Hempaouyuonnvle 8udbl YaCMOMmMHOU U (pazo80t MOOYIAYUU:

9.1. OOwue cBeneHus.

10. KBagparypHas @M co ciBurom:

10.1. O061ee BEIpaXKEHHE CUTHAJIA.

10.2. BpemeHHbIe TuarpaMMsl, 1uarpamma (pa3oBbIX MEpexo10B Ipu KBaapatypHoii @M
CO CIIBUTOM.

10.3. CtpykrypHas cxema, IpUHIUI JEHCTBUS KOTEPEHTHOTO AEMOAYISTOpa
DM-4 curmaios cO CIBUTOM.

10.4. CpaBHEeHHE CIEKTPAIBHBIX CBOWCTB U XapaKTEPUCTUK TOMEXOYCTOMYMBOCTHU TpHe-
Ma CUTHaJIOB ¢ KBaaparypHoil ®M co caBUTOM U cUTHANOB ¢ KBagparypHoit ®M.

11. YactoTHas MOy asusi C MUHUMAJIBHBIM CIABUTOM:

11.1 . | moaxon. BeipaxkeHus u BpeMeHHbIE AHArpaMMBbl JIJIsl KBAAPATYPHBIX COCTABIISIO-
mmx. [lnarpamma a3oBbix nepexonoB npu UM ¢ MUHUMAIBHBIM CIBUTOM.

11.2. 1l moaxoxa. YactoTrsl curHana. OOiee BeIpakeHHE CUTHAA. J[Ba BBIpaKEHUS CHUT-
Haya B 0oJiee KOMITAKTHOU (hopMe.

12. ®opmupoBanue UM curnana ¢ MUHUMaIbHBIM CIBUTOM:

12.1. lIpu | nogxone. CTpyKTypHasi cxeMa U NpUHLHUI AeicTBUS MoayiasTopa UM curna-
JIOB C MUHUMAJIbHBIM C/IBUTOM.

12.2. Ilpu Il noaxoxne. [punuun aeiicreust Moaynsropa YM curHaioB ¢ MUHUMAaJIbHBIM
CIBUTOM.

13. Hemonymsiiust YM curHaioB ¢ MUHUMAJIBHBIM CJIBUTOM:

13.1. IIpu | noaxone. CTpykTypHas cxema U NPUHLUN ASUCTBUS KOT€PEHTHOIO JIEMOY-
aaTopa UM cHrHanoB ¢ MAUHMMAJIBHBIM CIBUTOM. XapaKTEpUCTUKH ITOMEXOYCTOWYMBOCTHU IIPH
KOrepeHTHOU emonysiuuu UM curHanoB ¢ MUHMMAJIBHBIM CIIBUTOM 10 CPaBHEHHIO C XapaKTe-
puctukamu KOM curnanos.

13.2. TIpu Il moxxoze:

- AJTOpPUTM KOTEPEHTHOW JAEMOIYJSAIMH CUTHAJIOB ¢ ABondHOM UM c mocum-
BOJIbHBIMH PEHICHUSIMH Yepe3 KaKIblii UHTEpBAI .

- HexkorepeHTHBINM aJITOPUTM JEMOAYIISINUU: CTPYKTYpPHAs CXe€Ma M IIPUHLUII 1eH-
CTBUSL KOT€pEHTHOro nemonyisaropa UM curHajioB ¢ MUHUMAJIBHBIM CIBHUIOM, PEAJIM3YIOLIAs
ABTOKOPPEIISLIMOHHBIN AITOPUTM C 3a/iep>KKoi Ha 2Ty .

13.3. DHepreTnueckue norepu aeMonyisinu YM curHajioB ¢ MUHMMAJIBHBIM CIIBUTOM C
MOMOIIbIO YaCTOTHOT'O AUCKPUMHUHATOPA MO0 OTHOIIEHUIO K KOTEPEHTHOM J1eMOIyJISALUN.

13.4. DHepreTuueckue MOTEpU MPU HEKOTEPEHTHOM NEMOIYJISALUN C aBTOKOPPEIALUOH-
HbIM IIpeoOpazoBanueM UM curHajioB ¢ MUHUMAaJIbHBIM CIIBUTOM IO CPAaBHEHHIO AHAJOTUYHBIM
JITOPUTMOM JEMOIYJISLIUN CUTHAJIOB ¢ OTHOCUTENBbHON KDOM.

14. CnekTpaibHble XapakTepucTUKi UM CUTHAI0B ¢ MUHMMAJIbHBIM CJIBUTOM:

14.1. CnektpanbHble XapakTepucTuk UM cUTrHaJIOB ¢ MUHUMAJIbHBIM CABUTOM I10 CPaB-
HEHUIO C CUTHajaMu ¢ kBajapaTtypHoi @M u ¢ kBagpatypHoil ®M co caBurom.
15. CpaBHenue xapakrepucTuk UM CUTHAIOB ¢ MUHUMAJIbHBIM CABUTOM C XapaKTEPUCTUKAMU
CUTHAJIOB ¢ kBaaparypHo ®M u npyrux nBonyHslx UM cursanos.
16. OpToroHanbHasi MOIYJISIHS ¢ YaCTOTHBIM pasnenenuem (OFDM):

16.1. Cyrs OFDM. OG1iee BeIpaskeHNE CUTHAIA HA M-OM HHTEpBAJIE.



16.2. Boipaxenue as komriekcHoi orudatomeit OFDM curnana B HenpepsIBHOM 1
JMCKPETHOM BPEMEHU.

16.3. CtpykTypHas cxema v MPUHIHN JIeicTBUs cucteMbl cBsizu ¢ OFDM curnanamu, B
KOTOPOH /It uX (HOPMUPOBAHKS M 00pabOTKH HCTIOIB3YIOTCS anropuT™Mbl BITD/OBIID.

16.4. Xapakrepuctuku OFDM curnanaoB: pa3HOC 4acTOT, CyMMapHas ojoca 49acToT,
3aHuMaemasi M HeCyluMu, yJelabHasi CKOPOCTh Mepejaduu, CIIEKTpaIbHAs! INIOTHOCTh MOIIHOCTH
KomIuiekcHo orubaromieid OFDM curnana B ciyyae UCIOIB30BaHUA B KaXIOM CyOKaHaJle CHUT-
HaJIbHBIX CO3BE3UI C HYJEBBIM CPEIHUM 3HAYEHUEM, TUCIIEPCUS] CUTHAJIBHOTO CO3BE3/AMS.

17. MeToibl MOYJISIIIUU C PACIIMPEHUEM CIIEKTpA:
17.1. UcxonHble NOJIOKEHUS:
- Buzbl Moaysiiuu ¢ paciiupeHueM CIeKTpa.
- OTHOIIEHUE YHEPTUH CUTHAJIA, PUXOJIIelics Ha OUT coobmienus, £, K OAHO-
CTOPOHHEH CHEKTPaTbHOM IOTHOCTH SKBUBAJIEHTHOIO IIIyMa MOCJE CXKATUs CeKTpa (00mmii
Clly4aii ¥ cilydail, Koraa MOIIHOCTb TIOMEXH Pj HAMHOTO 00JIbIlIe MOIIHOCTH TEIJIOBOIO IIyMa
No).
- I'padmyeckas uirocTpalus mpoiiecca ocinadbieHus MOMeXHu Ipu 00padoTke
CUTHAJIOB C PaCIIMPEHHBIM CIIEKTPOM.
18. [Ipsimoe pacimmrpeHue CrexkTpa:
18.1. O6001IeHHAsT CTPYKTYpHAsI CXeMa U IPHHIIUIL ACHCTBUS IepeAaroIIeld YacTh CH-
CTEMBI CBSI3H, UCIOJb3YIOIIEH CUTHAIBI C IPSMBIM PaCIIMPEHUEM CIEKTPA.
18.2. BeipaxkeHue /1715 CUrHaia Ha BbIX0/€ MoayJsitopa 1-if cryneHu.
18.3. BoipaxkeHue AJig cUrHajia Ha BbIXOJE€ MOJYJIATOpA 2-i CTYIECHHU.
18.4. BeipaxkeHue /17151 BBIXOJIHOTO CUTHANA MepelaTuMKa.
18.5. O60061eHHast CTPYKTypHasi cCXeMa U MPUHIUI AeWCTBUS IPUEMHOI YaCTH CUCTEMBI
CBSI3M, UCIIOJIb3YIOLIEH CUTHABI C IPSMBIM PacIIUPEHUEM CIIEKTpa.
18.6. BeipaxeHus 17151 BBIXOJIHOTO CUTHAJIa TTOJIOCOBOTO (PMIIBTPA MOCIE CKATHSI CIIEKTpa
BXOJIHOTO CUTHAJIa IPU OTCYTCTBUU U HAJMYUHU KECTKOW BPEMEHHON CUHXPOHU3ALUU MOLYJIH-
pytomieit u onopuou I1CII.
18.7. IIpumep UCHOIB30BAaHUS IPSAMOI0 PACUIMPEHUS CIIEKTPa, KOIia JAJis epeaun CUM-
BOJIOB COOOILIEHHSI UCIIOJIBb3yeTCs IBoruHast OM:
- CnextpanbHas mwioTHocTs [ICII.
- Bemrpsi npu 06paboTke, obecreurBaeMblii CUTHAJIOM € IPSMBIM PAaCHIMPEHH-
€M CIIeKTpa.

19. [IporpammHas nepecTpoiika paboueil yacTOTHI:

19.1. I'padmyeckas WILTIOCTPALIKs 3aKOHA U3MEHEHUS 4YaCTOThl HECYIIIECH.

19.2. OGo0mieHHas CTpYKTypHas CXeMa U MPUHILUI ASHCTBUS Nepejaroleii 4yacTu cu-
CTEMBI CBSI3H, UCIIOJIb3YIOILIEH CUTHANBI C IPOrPaMMHOM NEPeCTPONHKON paboyeil 4aCTOTHI.

19.3. BeipaxkeHue AJ1s CUTHaJIa Ha BBIXO/JIe MMpeoOpazoBaTess 4aCcTOThl BBEPX (Iepeato-
11ast 4acTh).

19.4. OGo0mieHHas CTpYKTypHast CXeMa ¥ MPUHLUI AeHCTBHSI TPUEMHON YaCTH CUCTEMBI
CBSI3M, UCITOJIb3YIOLIEH CUTHANBI C TPOrPaMMHOM MEPEeCTPONKOl paboyeil 4aCcTOTHI.

19.5. BeipaxkeHue AJ1s CUTHaJIa Ha BBIXOJI€ MMpeoOpazoBaTess YaCTOThl BHU3 MPU OTCYT-
CTBUU U HAJTMIMH KECTKOW BPEMEHHOM CUHXPOHM3AIIMK MOAYIupYytomen u onopuoi [1CIT
(mpuemHas yacTb). HeoOxoaumoe yciioBue cxxaTus BXOJHOIO CUTHajIa IPHUEMHHUKA.

20. CnekTpaibHble XapakTepucTuku UM cUrHasoB ¢ MUHUMAIIbHBIM CIBUTOM:

20.1 CnexTpanbHble XapakTepucTUk YM CUTHAIOB ¢ MUHUMAJIbHBIM CABUIOM IO CPaB-
HEHUIO C CUTHajaMu ¢ kBajapaTtypHoi @M u ¢ kBagpatypHoil ®M co caBurom.

21. CpaBHeHMe XapakTepucTUK UM CUTHaNIOB ¢ MUHUMAJIBHBIM CIIBUTOM C XapaKTEPUCTUKAMU
CUTHAJIOB ¢ kBaaparypHo ®M u npyrux nBonyHslx UM cursanos.
22. OpToroHajipHasi MOIYJISIHS ¢ YaCTOTHBIM pasnenenuem (OFDM):

22.1. Cyrs OFDM. O0miee BeipakeHUe CUTHATIA HA M-OM WHTEpBaJIe.



22.2. Beipaxkenue nmst KomruiekcHo# orubaromieii OFDM curnana B HelpepbIBHOM U
JMCKPETHOM BPEMEHU.

22.3. CTpyKTypHas cxeMma ¥ MPUHIUN JeicTBUs cucteMbl cBsizu ¢ OFDM curnanamu, B
KOTOPOH /It uX (HOPMUPOBAHKS M 00pabOTKH HCTIOIB3YIOTCS anropuT™Mbl BITD/OBIID.

22.4. Xapakrepuctuku OFDM curnanos: pa3HOC 4acToT, CyMMapHasi Mojoca 4acToT,
3aHuMaemasi M HeCyluMu, yJelabHasi CKOPOCTh Mepejaduu, CIIEKTpaIbHAs! INIOTHOCTh MOIIHOCTH
KomIuiekcHo orubaromieid OFDM curnana B ciyyae UCIOIB30BaHUA B KaXIOM CyOKaHaJle CHUT-
HaJIbHBIX CO3BE3UI C HYJEBBIM CPEIHUM 3HAYEHUEM, TUCIIEPCUs CUTHAIBHOIO CO3BE3USI.

23. MeToapl MOAYISIIUHU C PACIIMPEHUEM CIIEKTPA:
23.1. UcxoOgHble TTOI0KEHUA:
- Buzbl Moaysiiuu ¢ paciiupeHueM CIeKTpa.
- OTHOIIEHUE YHEPTUH CUTHAJIA, PUXOJIIelics Ha OUT coobmienus, £, K OAHO-
CTOPOHHEH CHEKTPATbHOM UIOTHOCTH SKBUBAJIEHTHOIO IIIyMa MOCTIE CKATUS CHEKTpa (0OmHii
Clly4aii ¥ cilydail, Koraa MOIIHOCTb TOMEXU Pj HAMHOTO 00JIbIlIe MOIIHOCTH TEIJIOBOIO IIyMa
No).
- I'padmyeckas uirocTpalus mpoiiecca ocinadbieHus MOMeXHu Ipu 00padoTke
CUTHAJIOB C PaCIIMPEHHBIM CIIEKTPOM.
24. Ilpsimoe pacipeHue CreKTpa:
24.1. O6o0meHHas CTpyKTypHAast CXeMa M MIPUHLUI JISHCTBHS NIEepeAaoNIei YacTu Cu-
CTEMBI CBSI3H, UCIOJb3YIOIIEH CUTHAIBI C IPSMBIM PaCIIMPEHUEM CIEKTPA.
24.2. BelpaxkeHue JIsl CUTHAJIa Ha BBIXOJIE MOAYsTOpa 1-i1 cTyreHu.
24.3. BelpaxkeHue 1Sl CUTHAJIa Ha BBIXOJI€ MOAYJIATOPA 2-i1 CTYIIEHH.
24.4. BoipaxkeHue /17151 BBIXOJIHOTO CUTHAA [epelaTunKa.
24.5. O60011IeHHas CTPYKTYpHasl CXeMa U MPUHIIUII JSHCTBHSI IPUEMHON YaCTH CHCTEMBbI
CBSI3M, UCIIOJIb3YIOLIEH CUTHABI C IPSMBIM PacIIUPEHUEM CIIEKTpa.
24.6. BoipaxkeHusi A7 BBIXOJAHOTO CUTHAJA MOJIOCOBOTO (PUIIBTPa MOCIE CKATUS CIIEKTpa
BXOJIHOT'O CUTHAJIa IPU OTCYTCTBUM U HAJIMYUU )KECTKON BPEMEHHON CUHXPOHU3ALNUN MOYJIH-
pytomieit u onopuou I1CII.
24.7. Ilpumep UCHOIB30BaHUS IPSIMOI0 PACUIMPEHUs CIEKTpPa, KOra AJis Nepeadyn CUuM-
BOJIOB COOOILIEHHSI UCIIOJIBb3yeTCs IBoruHast OM:
- CnextpanbHas mwioTHocTs [ICII.
- Bemrpsi npu 06paboTke, obecredrnBaeMblii CUTHAJIOM C MPSAMBIM PaCIIMPEHH-
€M CIIeKTpa.

25. IIporpammHas nepecTpoiika paboueil yacTOThI:

25.1. I'padnueckas WILTIOCTpALIMSI 3aKOHA U3MEHEHHUS YacTOThI HECYyIeH.

25.2. O00011eHHas CTPYKTypHasi CXeMa U MPUHIKIT ASHCTBUS Mepelatolieil 4acTH Cu-
CTEMBI CBSI3H, UCIOJIb3YIOLIEH CUTHAMBI C IPOTPaMMHOMN NEpecTpONKON paboyeil 4acTOTHI.

25.3. BelpaxkeHue Uil CUTHAJIa Ha BBIXOJIE MMpeoOpazoBaTess 4aCcTOThl BBEPX (Iepeato-
11ast 4acTh).

25.4. O0o01IeHHas CTPYKTypHasi CXeMa U MPUHIUI ASHCTBHS TPUEMHON YaCTH CUCTEMBbI
CBSI3M, UCITOJIb3YIOLIEH CUTHANBI C IPOrPAMMHOM MEPeCTPOiiKoil paboyeil YaCTOTHI.

25.5. BolpaxkeHue Uil CUTHAJIa Ha BBIX0JIe MpeoOpazoBaTess YaCTOThl BHU3 MPU OTCYT-
CTBUU U HAJTMIMH KECTKOW BPEMEHHOM CUHXPOHM3AIIMK MOAYIupYytomen u onopuoi [1CIT
(mpuemHas yacTb). HeoOxomumoe ycioBue cxxaTus BXOJHOIO CUTHaJIa MPHEMHUKA.

Tema 8
Memoowvl koouposanus. Memoow 3awumovt om ouuboK

1. Meroas! KoaupoBaHUs
1.1. Ilenu BBeAEHMS KOAUPOBAHUS.
1.2. [TomexoycTONYMBBIE KOJBI: 33JJa4M KOJIa; CBOMCTBA XOPOILIETo KO/a.
1.3. KoMmnpomucc Mex1y CBOMCTBaMHU KoJia.



1.4. OcHOBHBIE XapaKTEPUCTUKHU KOJA.
1.5. [TomexoycTONYUBBIEC KOJIBI:
- OJIOKOBBIE (JIMHEHHBIE, IMKINYECKUE),
- KacKaJIHbIE,
- peleT4arkie,
- CBEPTOYHBIE.
1.6. ITomexoycTOMYMBBIC KOJIBI:
- CUCTEMaTH4YeCKUe,
- HeCUCTEMAaTHUYECKUE.
1.7. Ilpeumy1iecTBa U HETOCTATKHA OJIOKOBBIX KOJIOB.
1.8. IlpeumyiiecTBa 1 HEAOCTATKU CBEPTOYHBIX KOJIOB.
2. MeTopI 3aIUTHI OT OLIHOOK
2.1. Crpareruu 60pb0BI ¢ OIIMOKaMU:
- 0OHapy)KeHue omnOOK+ aBTOMaTHUECKUI 3a1poc 3arpoc MOBTOPHOM Mepeiadu,
- 00Hapy)KeHue OMMO0K+ aBTOMAaTHUECKOE OTOpAChIBAaHHE OMIHOOK,
- oOHapy)eHue OoMMO0K+ UCTIPABICHHE OITHOOK.
2.2. Opranu3anus CBsi3u ¢ MOATBEPKIAEHUEM (C rpadUuecKor UIUTFOCTPAIIUECH ).
2.3. MeToasl 3aluThl OT OMINOO0K:
- COKpBITHE OILINOOK,
- 3anpoc Ha MOBTOpHYIO nepeaady (ARG):
- 3aIIpOC C OCTAaHOBKAMH,
- HenpephIBHBIN 3anpoc ARG ¢ Bo3BpaToMm,
- HenpepbIBHBIH 3anpoc ARG ¢ BBIOOPOYHBIM ITOBTOPEHUEM.
- - mpsimoe uctpasienue omuook (FEC),
2.4. PaznoBuanoct ARG:
- ARG ¢ ocTaHOBOM M OXHAaHUEM (C rpadUUECKON UILTFOCTPALIHEH ),
- ARG ¢ Bo3Bparom N kaapoB (¢ rpaduuecKoil WIUTFOCTpaIuei),
- ARG ¢ u3buparenbHbIM OBTOPEHUEM (C rpadhUuecKOr HILTFOCTPALIHECH ).
2.5. CpaBHEHHE METOJIOB KOPPEKLIUHU OMMOOK: mpssMoro ucnpasienus omubok (FEC) u
3ampoca Ha moBTopHYyto nepenady (ARG). Hegocratku npsimoro ucmnpasnenus ommbok (FEC) u
3ampoca Ha moBTopHYIo nepenady (ARG). Hammydmmit BapuaHT 3alUTH OT ONTHOOK.

Tema 9
Memoowi pazoenenus kananos. Memoosl MHOICECMBEHHO20 OOCMYNA K Cpede nepedaiu 8 MHO-
eokananvnvix PTCITH

1. 3agadya MHOXECTBEHHOTO JOCTyMa. MeTo bl pa3aesieHus] KaHaJIOB:
2. MHOXXECTBEHHBII JIOCTYI ¢ IPOCTPAHCTBEHHBIM pa3jeicHueM kanainos (SDMA):
- CYIIIHOCTbh METO/1a ¢ TpauYeCKUM MOSACHEHUEM,
- paszenseMblid pecypc,
- IpUMEPHI PUMEHEHUS,
- HEJJOCTaTOK.
3. MHOXECTBEHHBIN IOCTYI ¢ YaCTOTHBIM pasaeiicHreM kananos (FDMA):
- CYLTHOCTh METOJIa ¢ TpaMUeCKUM MOSICHEHUEM,
- pa3aensieMblid pecypc,
- IpUMEpPHI IPUMEHEHUS,
- IPEUMYIIECTBA U HEJOCTATKH.
4. MHOXECTBEHHBIH JOCTYII C BpEMEHHBIM pa3eneHneM kanaioB (7TDMA):
--CYIIIHOCTh METO0/1a € TpaduYeCKUM MOSACHEHUEM,
- paszenseMblid pecypc,
- IpUMEpPHI IPUMEHEHUS,
- IPEUMYLIECTBA U HEJOCTATKH.
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5. MHOXECTBEHHBIH TOCTYH C KOJIOBBIM pasaencHueM kanano (CDMA):
- CYITHOCTh METOJIa C TpadUIECKUM TTOSCHECHHUEM,
- paszensieMblid pecypc,
- IPUMEPBI IPUMECHEHUS,
- MPEUMYIIECTBA U HEJOCTATKH.
6. Pa3nencHue KkaHaIoOB 10 oproroHaabHbIM HecyM (OFDMA):
- CYIIIHOCTh METO/a C TpaUIECKUM TOSICHCHUEM,
- pa3zersieMbli pecypc,
- IPUMEPHI PUMEHEHUS,
- IPEUMYIIECTBA U HEJJOCTATKH.
7. CoBMecCTHOE HCII0JIb30BaHHE METOAOB pa3JiesieHus KaHaloB B ctangapte GSM.
8. CoBMECTHOE HCIIOJIBL30BAHME METOIOB Pa3eiICHHs KaHaloB B ctangapte UMTS.
9. MeTtoapl focTyma K 001Iel cpee nepeaayu:
9.1. Meron ciyuaitnoro gocryma (Aloha):
- CYIIIHOCTh METO/Ia,
- IPUMEPHI IPUMEHEHUS,
- HeJIOCTaTOK.
9.2. MeTton citydaitHoro goctymna ¢ KourposieM Hecyieit (CSMA):
- CYIIIHOCTh U CTPYKTYpHAsl CXeMa METO/Ia.
9.3. MeToa ciay4allHOTO JOCTyNa ¢ KOHTPOJEM HEeCylled W oOHapy:KEHHUEM KOJUTU3UH
(CSMA/CD:
- CYITHOCTh U CTPYKTYpPHAsi CXeMa METO/Ia.
9.4. Meton ciay4yallHOTO JOCTyla C KOHTPOJIEM HeCylled M u30eraHueM KOJUTU3UMA
(CSMA/CA):
- CYIIIHOCTh U CTPYKTYpHAsk CXeMa METO/Ia.
9.5. Merox ¢ nepenaueii mapkepa (Token Passing):
- CYIIHOCTh U CTPYKTYpPHAsI CXeMa METO/1a,
- JOCTOMHCTBO METO/IA.

Tema 10
Paouopenetinvie nunuu ceazu

1. Haznauenue, npuHIMI AeHCTBUS, QYHKIIMOHAIbHAS CXEMa PAIMOPEICHHOMN JINHUU CBS3H.

2. Tunel paiuopenciiHbIX JUHUHN CBS3HU:

- PPJI npsimoit BunumocTu,

- Tponiocepusie PPJI.

3. Cxema nocTpoeHusi, MPUHIMN JAHCTBUS paJuOpEsIeHHON TMHUM CBSI3U NPSIMON BUAMMOCTH.
4. Onun nponert PPJI:

- IPUHIUII IEUCTBUA,

- CTPYKTYpHas CXema,

- YpaBHEHUE IIepeIadn,

- (hopMyIIBI 71 pacyeTa MoTeph MOIIHOCTH Ha mposiete PPJI: mocTosHHBIX (oTepu B cBOOOI-
HOM IIPOCTPAHCTBE U MOTEPH B AHTEHHO-(PHUAEPHOM TPAKTE) U JTOMOJHUTEIbHBIX,

- MOIITHOCTh CUTHAJIa Ha BXO/I€ MPUEMHHKA C YYETOM OCJIabJIeHUs CUTHAJa

5. [IpuemHuas yacth okoHewHOTO perpancisTopa PPJI, conepskamero TenedoHHBIN U TeIEBU3U-
OHHBIN CTBOJIBL:

- IPUHLAII JEHCTBHS,

- CTpYKTypHas cXeMa.

6. YcnoBust HopMalibHOTO KadecTBa cBs3u B PPJI B Teuenue 99,9% BpemeHH B COOTBETCTBUU C
HopMmamu EnmHoii aBToMaTu3upoBanHoii cucremsl cBsizu (EACC):

- U151 TeNe()OHHOTO CTBOJIA,

- JUUIsl TEJIEBU3MOHHOIO CTBOJIA CTBOJIA.
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7. BnusiHue 3aMupaHuil CUTHajIa Ha Tpacce Ha yCTOWYUBOCTH CBsA3U B PPJI. MuHuMansHO nomy-
CTMMasl BeJIMYMHA MHOXUTENs ocnabnenus B PPJI: nis tenedonHoro creona, i TeIEBU3UOH-
HOT'O CTBOJIA.

8. Kputepuii ycroitunBoctu cBsizu B PPJIL. [Ipumep pacdera BpeMeHM yXyAIICHUS CBS3H.

9. 3amupanus curHana Ha nponere PPJI: rpadudeckoe nosicHeHrne, MUHIUManbHas 30Ha DpeHe-
J8l.

10. Pedpakuus u cyobpedpaxuust paguoBonH B PPJI: mpuynHbI BOZHUKHOBEHUS, rpaduveckoe
MOsICHEHHUE, TTOCIIe/ICTBUSI pedpakiuu U cyopedpakiiuu, crnocod 60ps0sI ¢ cyopedpakiueii.

11. UuTepdepeHnmonnsie 3aMmupanusi curHaiza Ha mpojere PPJI: mMexaHW3M BO3HHKHOBEHUS,
rpaduyeckre NosCHEHUs, BpeMsl MHTEeP()EPEeHLIMOHHOTO 3aMUPaHUs.

12. 3amupanusi, BbI3BAHHBIE PACCESIHHMEM JIEKTPOMArHUTHOM SHEPruu B JI0XKJE: 3aBUCUMOCTb
IIOTEPh, BBI3BAHHBIX 3aMUPAHUSAMM B JIOKIE, OT MHTEHCUBHOCTU OIS IUIS Pa3IMYHBIX IJIUH
BOJIH.

13. YacToTHO-pa3HECEHHBIN NMPUEM: Ha3HAYCHHE, CIIOCO0 peaTr3aliui.

14. TIpocTpaHCTBEHHO-PAa3HECEHHBIN MpHEM: Ha3HAuYCHHE, CIOCO0 peanu3aluu, rpaduyeckoe
MOSICHEHHE.

15. lymer B Teneporrom kanane PPJI: TemnoBbie mrymsl, OT1yMbl, BBI3BAHHbBIC HEJIWHEHHOCTHIO
TpakTa. [Ipupoaa BO3SHUKHOBEHHMSI LIIyMOB.

16. cTouHuky TEMJIOBBIX IIYMOB B Kackajax rnepeaaryuka u npueMHuka PPJI (mosicHuTs ¢ mo-
MOLIbI0 CTPYKTYPHBIX CXeM HepeAardyuka U npuemHuka). CymMmapHash MOILIHOCTh TEIIOBOIO
nryma nepegardyuka. CymmapHasi MOIIIHOCTB TEIJIOBOIO IITyMa IPUEMHUKA.

17. IlepexonHble IIyMBbl, BHI3BAHHBIE HEJIMHEHHOCTHIO aMIUIMTYIHOM XapaKTEPUCTUKH IPYIIIO-
BOT'0 TpakTa (MOSICHUTH C MOMOILBIO CTPYKTYPHOH CXEMbI TPYIIIOBOrO TpaKTa U €ro JuHaMHu4e-
CKOM XapaKTEepUCTHKH).

18. IlepexoaHblie LIyMbl, BbI3BaHHbIE HeMMHEWHOCTbI0O PYUX BbicOkowacToTHOro Tpakra PPJI:
IpUPOJIa HEeNMHEHHBIX UCKaXXEHUH, rpaduuecKre MOosSCHEHHUS.

19. IlepexonHble 1IyMbl, BbI3BAHHBIE OTPAKEHUSMU B aHTEHHO-(UIAEPHOM TPAKTE: MOSICHUTH C
IIOMOILBIO CTPYKTYPHOM CXE€MBl M BEKTOPHOI AuMarpamMmsbl, BbIpak€HHE IJs pa3HoOCTH (a3 ¢
IIPSAMOTO ¥ OTPAKEHHOTO JIy4eHl.

20. I[IpeumymecTBa nepegauu CUrHajaIoB B UG PoBoi opme.

21. IlpuHuun aeiicTBUS U CTPYKTypHAs cXxeMa OKOHEUHOM ctaHiuu uudposoii PPJL.

22. Awnanoro-uudpoBoe mpeodpa3zoBaHue cCUTHaia B nepenatdyuke nudposoit PPJI: mpunHumn
JNEHCTBUS M CTPYKTYpPHas CXE€Ma aHaJoro-uu@poBoro mpeodOpazoBaTelns, AUCKpETHU3alUs IO
BpPEMEHHU M KBAaHTOBAHUE 110 YPOBHIO CHTHalla, rpaduyeckoe MosicHeHue, rpadpudeckuii mpumep
JIBOMYHOT'O KOJA OJHOTO TUCKPETU3NPOBAHHOTO YPOBHS.

23. Illudpo-ananorooe npeodpazoBaHue CUrHajia B mpueMHuke 1udposoi PPJI: mpunnun aeii-
CTBUS U CTPYKTypHas cxema U(po-aHaIoroBoro npeodpa3oBaressi, BOCCTAaHOBIEHHUE TUCKPETH-
3MPOBAHHOTO 10 BPEMEHHU CUTHAJa, MHTEPIIONALUS U (GUiIbTpalus CUrHajia, rpaduyeckoe mnosc-
HEHUE.

24. KauectBo TpakTa uugposoit PPJI. [Tapamerpsl, XxapakTepu3yomue Ka4ecTBO TpakTa uudpo-
Boi PPJI: BeposiTHOCTH omnOKH, MpoCKaab3bIBaHKe, (Pa30BOE IPOKAHKE, 3a/I€PIKKA UMITYTHCOB.
25. BeposatHocTh omMOKKM HpuemMa HH(OPMAIMOHHOTO HMMITyJbca: rpaduyeckoe MOsSCHEHHUE,
dbopmysa BEpOSITHOCTH OIIHOKH.

26. Ilpockanb3piBaHHE UMIYJIbCOB B LU(ppoBoit PPJI: cymHOCTh, MOCIEACTBUS MPOCKAIb3bIBa-
HUSL.

27. ®a3oBoe JpoxaHue UMMYIbCcoB B ugppoBoit PPJI: rpaduyeckoe nmoscHeHue, 10MyCTUMbBIE
BEJIMYMHBI, YCTAHOBJIEHHbIE MeXIyHapoJHOM KOHCYIbTaTUBHOM KoMuccuelt o paguo (MKKP).
28. DnexkrpoMaruuTtHas coBMectuMocTbh PPJI u cnytHukoBbix cuctem cBsizu (CCC): rpaduue-
ckuii nmpumep pacnosoxkenus PPJI u CCC. Tpeboanust MexayHapoaHOW KOHCYJIbTaTUBHOMN
komuccueit no pagno (MKKP).

29. Ha3znaueHue cCKpeMOIUpPOBaHUs, CYIIIHOCTh, FpaduuecKoe MOsICHEHNUE.
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30. DnexTpoMarHuTHas coBMecTUMOCTb PPJI M CIyTHMKOBBIX CHUCTEM CBS3M -3aBHCHMOCTH
ocia0ieHnss MOLTHOCTH MEIIAIOUIEr0 CUrHajga OT MOIIHOCTU IepeAaTyuKa MEIIAIoLIero CUrHa-
7a, K03(pPUIMEHTOB YCHIIEHUS] aHTEHH NepeAaTynKa W MPUEMHUKA M JIOMYCTUMOTO 3HAYCHUS
MOIIHOCTH MEIIAOLIEro CUrHajla Ha BXO/le IIPUEMHHUKa (B pa3ax u aenuodenax).

31. Ilpumeps! npombinuieHHbIX PPJL.

5. Oﬁpa30BaTeJ’[beIe TEXHOJOI'MH, B TOM YMCJI€ TEXHOJOIHHU IJIEKTPOHHOI0 Oﬁy‘leHHH Hu
AUCTAHIHUOHHbIC OﬁpiBOBZlTCJII)HLIe TEXHOJOTHH, UCIIOJbB3YEMBIC IIPH OCYIIECCTBJICHHUU 00-
Pa3oBaTEeJILHOIO IMpouecca 1mo IMCUHMnIJINHE

B npornecce 00ydeHns CIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIE TEXHOIOTUH:

BBoanas Jieknms — 1aeT nepBoe LEIOCTHOE NPEACTABIEHUE O NUCLUIIIMHE U OPUEHTH-
pYET CTyJIeHTa B CUCTEME U3YyUEHUsl JaHHOW IUCUUIUIMHBL. CTYIEHTBI 3HAKOMSTCS C Ha3HA4YEH -
€M U 3aJlayaMu Kypca, ero pojibl0 U MECTOM B CUCTEME Y4E€OHBIX AMCLUUIUIMH U B CUCTEME IOJ-
TOTOBKH B 1esioM. JlaeTcst kpaTkuii 0030p Kypca, UCTOpHUsl pa3BUTHS HAYKH M MPAKTUKHU, TOCTHU-
KEHU B 3TOU cepe, UMEHA N3BECTHBIX YUEHBIX, U3JIaratoTcs MepCleKTUBHbIC HAIIPaBJICHUS HC-
cnenoBanuil. Ha 3Toi neKIuU BBICKA3bIBAIOTCS METOJUYECKHE M OPraHU3alMOHHbIE OCOOEHHO-
cTH paboTHl B paMKax JAHHOW JUCHUIUIMHBL, a TAaKXKE J1aeTCsl aHAIN3 PEKOMEHIYeMOH y4eOHO-
METOUYECKON JTUTEPATYPBHI.

AxaneMuyecKkasi JIeKIUsl (WK JIEKIHs 00IIero Kypca) — mociieIoBaTeNIbHOE N3II0KEHHE
MaTepHaia, OCyIECTBIseMOe NMPEUMYILECTBEHHO B BUE MOHOJOra npenojasatens. TpeGoBa-
HUS K aKaJeMHUYECKOH JIEKIIMU: COBPEMEHHBIM Hay4HbIIl YPOBEHb M HACbIIIEHHAs MH(OPMAaTUB-
HOCTb, yOeIUTeIbHasi apryMEeHTal|sl, TOCTYIIHAs U NOHATHAsl peyub, YeTKasl CTPYKTYypa U JIOTHKA,
HaJIM4Yue SIPKUX IPUMEPOB, HAYYHBIX J0KA3aTeIbCTB, 000OCHOBAaHUH, ()aKTOB.

IIpakTnyeckoe 3aHsATHE — 3aHATUE, IIOCBSILEHHOE OCBOEHUIO KOHKPETHBIX YMEHUU H
HAaBBIKOB M 3aKPEIJICHUIO ITOJIyYEHHBIX Ha JICKIUH 3HAaHUM.

Koncynbranus — 3aHsaTre, Ha KOTOPOM IIPOBOAUTCS KOHCYJBTALMS 110 U3YyYEHHOMY Ma-
Tepuairy, popMaM 3aJaHUN TEKYIIET0 KOHTPOJIA, OTBETHI Ha BOIPOCHI CTYIEHTOB IO JMCIH-
IUIMHE.

6. [lepevyeHb JIUIEH3MOHHOTO U (MJH) CBOOOJHO PACHPOCTPAHIEMOro MPOrPaMMHOro obec-
nevyeHusi, MCMOJb3yeMOro NMpH OCYLIECTBJEHUH 00pPa30BATEJbHOI0 Mpouecca Mo JAMCHHU-
TINHE

B npornecce ocymectinenuss 06pa3oBaTeNbHOIO Mpoliecca Mo JUCIUIUIMHE UCIIONIb3YI0T-
col:

Ui (popMHpPOBAHUS MAaTEPHANIOB JJISl TEKYILETO KOHTPOJISl YCIEBAEMOCTH U MPOBEACHUS
MPOMEKYTOUHOM aTTecTaluu, 1ig GOPMHUPOBAHHSI METOAMUYECKUX MATEPHAIIOB IO JUCIUILTHHE:

- mporpammel Microsoft Office;

- Adobe Acrobat Reader.

- Ui MoJieTTMpoBaHus crcteM cBs3u naket Matlab/Simulink (sumensust).

7. IlepeyeHb cOBpeMeHHBIX NMPodecCHOHATBHBIX 023 JaHHBIX U MH(OPMALMOHHBIX CIpPa-
BOYHBIX CHCTEM, HCIOJIb3yeMbIX IPH OCYLIECTBJICHHH 00pa30BaTeIbHOIO Mpouecca mo
AMCUUIIMHE (TPH HEOOXOAMMOCTH)

B nporiecce ocyiiecTiaeHus: 00pa3zoBaTeNIbHOTO MpoIecca M0 AUCHUIUINHE UCIOIB3YIOTCS:

- ABTOMaTH3MpOBaHHAs O6u10IMOTeYHO-UH(POPMALTMOHHAS cucrema «BYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeueHb OCHOBHOI M JONMOJIHUTE/ILHON y4eOHOI JUTepaTypshl, pecypcoB HHPOpPMALH-
OHHO-TEJICKOMMYHUKAIMOHHOU ceTH «MHTepHeT» (IPH HEO0OXOAMMOCTH), PEKOMEH/YeMBbIX
JJIS1 OCBOCHMS 1M CHUITIHHbBI
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

a) OCHOBHAS JIUTEepaTypa

1. Pammocucremsl nepenaun nadopmanuu / Bacun B.A., KanvbikoB B.B., Cebexun I0.H. n
ap. — M.: Topsiaast muaust — Tenexom, 2005. — 472 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=349971&cat cd=YARSU

2. PoxkxoB W.T. Pagmocucremsl mepenauun uHGOpManuu: y4ed. mocoOHe I BY30B. -
Spoci. BeICIIEE 36HHTHOE PAKETHOE YUYWIMINE MPOTHBOBO3IYIIHOW 00OpOHBI - Spo-
citaBib, 2006. - 92 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec id=731741&cat_cd=YARSUEPS

0) 10MOJTHUTEJIbHAS JIATEpaTypa
1. Hy6o M. A. KoMmmpioTepHOE MOJECTUPOBAHHE PATHMOTEXHUYECKUX CHUCTEM Iepeladn
uHpopmanuu: npaktukyM. / M. A. Jly6os, A. W. Tonaukos; Apoca. roc. yH-T um. I1. T'.
Hemunosa - Spocnasns: SApl'Y, 2016. - 35 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2013637&cat_cd=YARSUEP
S

B) pecypcnl cetn «AHTEepHET»
1. DnektponHas 6ubnuoreka yueOHbIX MaTepuanon Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).
2. Hayunas snextponnas oubmnoreka «KubepJlenunka» (http://CyberLeninka.ru, cso6o-
HBII I0CTYII).
3. Caiit anekTponHoro xxyprana «Kypuan paguosnekrponuxu» (http://jre.cplire.ru).
4. Caiitr ObC obmectBa IEEE: (http://ieeexplore.ieee.org).

9. MaTepuajbHO-TeXHHYeCKas 6a3a, HeOOX0AMMAsI IJISI OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOI0
npoiecca no JUCUUIINHE

MarepuanbHO-TexHHUECKas: 0a3a, HeOOXOAMMAast JIJIsl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
nporiecca 1Mo JUCIUILTIHE BKITIOYAeT B CBOM COCTAB CHEIMAIbHBIE ITOMEICHHS
-y4eOHbIe ayJUTOPUU ISl TIPOBEACHUS 3aHATHI JIEKIIMOHHOTO THUIA, MPAKTUYECKUX 3aHATUI
(cemuHapoB) U 1abOPATOPHBIX PadOT;

- yueOHbIC ayTUTOPUU AJIsl IPOBEIACHHUS TPYITIOBBIX M HHIUBUIYATbHBIX KOHCYIbTAIUH,

- yqe6HHe AyaAUTOPUHN [JIA MIPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMC)KYTOLIHOI\/’I aTTeCTalluu,
-IIOMEIICHUS JIsI CAMOCTOSATEIbHOU PabOTHI;

-IIOMCHICHUA I XpaHCHUA U HpO(i)I/IJ'IaKTI/I‘-ICCKOFO 06CJ'IY)KI/IBaHI/I5[ TEXHUYCCKHUX CPCACTB O6y-
YEeHMUSI.

CHGHI/IaIII)HBIG MMOMCHICHUA YKOMIIJICKTOBAHBI CPEACTBAMU O6y‘I€HI/I$[, ClIy’KallluMH  J1
npecTaBieHus yaeOHoM nHopManuu OOIBIION ayAUTOPHH.

Jlia npoBefieHUsl 3aHATUN JIEKIIMOHHOTO THUIIA MpeJiaratoTcsi Habopsl 1EMOHCTPAIlMOH-
HOTO 000pYIOBaHUS M Y4eOHO-HATIISIIHBIX TOCOOMH, XpaHsIIUecss Ha JEKTPOHHBIX HOCUTENSX U
o0ecrieunBarOIIMe TEMAaTHYECKUE WILTIOCTPAIMH, COOTBETCTBYIONIME pPa0dOYMM IporpaMMam
JTUCITUTLINH.

[TomemieHust AJis CaMOCTOSITENBHON pa0OThl OOYYAIOMIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO IMOJKIIOUEHUs K ceTH «VHTepHeT» M oOecredyeHneM JIOCTyla B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEAY OpTaHU3aIIH.

Yucno mocaoyHbIX MECT B JIEKIMOHHOW ayauTopuu Oosiblie 00 paBHO CIHUCOYHOMY
COCTaBYy MOTOKA, & B AyAUTOPHUH JJIsl IPAKTUUIECKUX 3aHITHI (CEMUHAPOB) — CITUCOYHOMY COCTa-
By rpymnmbl oOydaronuxcs. UuCIo mocaouHbpIX MECT B ayAUTOPUU ISl JaOOpPaTOPHBIX padboT
Oombire 100 paBHO MOJIOBMHE CIIMCOYHOTO COCTaBa Tpymibl oOydarommxcs. (st mpoBenenus
1a00paTOPHBIX pabOT rpyIa 00yJarOMUXCs ASIUTCS HA JIBE TTOATPYIIIHI).
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ABTODBI:

npodeccop kadeaps! MUGPOBBIX TEXHOIOTHMA
¥ MalIMHHOTO 00y4eHus, 1.T.H., Ipog. IO.A. bproxaHos
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IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«PaguoTrexHuueckme cucTeMbl nepeaauyu HHGoOpMALUID)

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB

o JUCHHUIIJINHE

3agaHus 1J151 CAaMOCTOATEIbHON padoThI

1. TunoBble KOHTPOJILHbIE 32/IaHUS M HHbIE MATEPUAJIbI,
HCIOJIb3yeMble B MPoliecce TEKYIero KOHTPOJISA YCIeBaeMOCTH

3amaun mocie | rmaBel mpakTukyma «KoMITBIOTEpHOE MOJIEIMPOBAHUE PalUOTCXHHYE-
CKUX cucTeM nepenaun napopmanumn» ([Jydos M.A. / SApocnasns: SApl'Y, 2016).

3amaun mocie 2 riaBel MpakTHKymMa «KOMIBIOTEPHOE MOJSIHPOBAHKE PaJHOTEXHUYE-
CKUX cucTeM nepenaun nadopmanun» (ydos M.A. / Spocnasns: Apl'Y, 2016).

Wroroseiii Tect B 3 riaBe npaktukyma «KOMIBIOTEPHOE MOJCIMPOBAHUE PAJUOTCXHH-
YeCKUX crucTeM nepenadn napopmanun» (yoos M.A. / AApocnasis: Spl'Y, 2016).

KpnTeplm OIlECHMBAHHUA CAMOCTOSATEIbHBIX 3aJaHUil

Kpurepuii

Iloporosslii ypoBeHb
(Ha «y10BJIETBOPH-
TeJIbHO»)

IIpoaBuHYTHIN ypoO-
BeHb
(Ha «XOpO1IO0Y»)

Boicokuid
YPOBEHb
(Ha «OTJIMYHO»)

IToanoTa u3io-
JKEeHUA

Tema packpsita Ha 50 u
6onee %

N3noxxeHue nmoutu
MOJIHOE, 0€3 OIINOOK,
HE XBaTaeT OTJICIbHBIX
3JIEMEHTOB M TOHKO-
creu

W3noxenne 0e3011u-
00YHOE U MCUYEPITbI-
BarolIee

CchLIKHM HA UC-
TOYHHUKH

PaccraBnennl

PaccraBneHsl B mnpa-
BUJIBHBIX MECTax

PaccraBieHsl B Inpa-
BUJIBHBIX MECTax

HN3ia0:xxeHne

KOMHI/IHSII_[I/IH U3 OTPBIB-
KOB

[Iepeckas ¢ anHanuzom

HepCCKa3 C aHaJIN30M
1 BBIBOJAaMU

Kpurepun oneHuBaHNs 0TBETOB Ha BONIPOCHI OIIPOCA HA MPAKTHYECKUX 3aHATHAX

Ioporosslii ypoBeHb IIpoaBuHYTHIN ypoO- Boicokui
Kpurepuit (Ha «yAOBJIETBOPH- BEHb YPOBEHb
TeJbHOY) (Ha «xXopo1I0») (Ha «OTJIHYHOY)
CooTBeTcTBHE Xots 61 yactuuHoe (ke | I[lomHOE [TonHOE

0TBETA BONMPOCY

omuocsweecs K 60npocy
He NOONLeHCUM NPOBEPKE)

ITo1HOTA OTBETA

Bompoc packpseit Ha 50
6onee %

OTBET OYTH IOJIHBIH,
0e3 omMoOoK, He XBaTa-
€T OTACNIbHBIX DJIEMEH-
TOB M TOHKOCTEH

OTBeT IOJIHBIA U 0e3
OIITNOOK

33Ilal-ll/lﬂ MJIA KOJIJIOKBHYMaA
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BapwuanT 1

B muanazone 27 MI'11 He0OX0IMMO OPraHMW30BaTh JBA KaHaa CBSI3M ISl TIEpeadd PeUu.
IlepBblif KaHa aHAJIOTOBBIM, MOYJISIIIMA OAHOMNOJNIOCHAasE AM C Mo/aBiI€HHON BEPXHEU MOJ0COi
(LSB), mmpuna kanana ve 6onee 5 kI'u. Bropoii — mudpoBoii, peus nepegaercs 6e3 KoaupoBa-
Hus U mudpoBanus, nosgoca He 6osxee 10 k11, Bua MoIynsaUuu BBIOpAaTh CaMOCTOATENbHO. Pa3-
paborate mMozens B makere Simulink. Bocnpoussectu peus Ha mpuemHoi ctopone. Kanan c
ABI'TI. CpaBHUTH MOMEXOYCTOMYHUBOCTD MPH aHATOTOBOW M IU(PPOBOH TIEepeIaue peuu.

Bapuant 2

Jana Hecymas dactora 25 MI'u. Heobxomumo oprann3oBath UQPPOBON KaHAJ CBSI3U C
peanbHOM ckopocThio Tepenaun a0 100 x6ut/c. [llupuHa kanana He 6omee S50 xI'1. YposeHb
BHETIOJIOCHBIX M3iyueHuil He xyxe -40 nb. BER ne xyxe 10°. Cosgarb Mozens B Simulink, mo-
no0parh BUA MOAYNIALMU, (GUIBTPHI B MEepeAaTyYUK W MPUEMHHUK, HaWTU TpaHUYHOE 3HAUYEHUE
OCIII, pu koTopoM BeIMONTHsIETCS TpeOoBanue mo BER.

Bapuanr 3

Ha necymeit yacrore 145 MI'n HeoOxoauMo opraHM30BaTh IUGPOBOI KaHA CBSA3H CO
ckopocthio mepenaun 1 Mowut/c. Ilpeamonaraercss ucnonszoBanue moxnyssimun QAM-16. Co-
3aTh MoJieTb B cpeae Simulink, oneHUTh 3aHUMaeMyro ToJIoCy, 0100paTh (GUIBTPHI, UCCIEH0-
BaTh HA IOMEXOYCTOMYUBOCTb.

Bapuanr 4

HeoOxonumMo pa3paboTarh TpexKkaHAJIbHYIO CUCTEMY CBsI3U. PazHoc Mexay kaHamamu 25
k', monymsust OQPSK. KakoBa npenenbHas CKOpoCTh Mepeau JaHHBIX B KaKIOM KaHaie?
Cobparts cuctemy B Simulink mpu yciioBuu, 4To 4acToTa LIEHTpaIbHOro KaHana — 145 MI'u. Og-
HOBPEMEHHO JIOJDKHBI paboTaTh Bce TpH KaHana. MccinenoBars Ha MOMEX0YCTOMYUBOCTb.

Bapuanr 5

Monaymsuus QPSK. Ckopocts nepemaun nanHbix 1 Mout/c. Hecymast yacrora — 433
MI'n. Momnocts nepegatunka 1 Brt. IloctpoiiTe Mozenb TakoW CHUCTEMBI CBSI3M B Cpele
Simulink u ompenenuTe paguyc AEHCTBH TAaKOTO MeperaTuuka (onpeaessercs Mo yXyIAIeHHIO
BER 1o 10-5) mns cimydast 6€3 UCTIOIB30BaHMS TOMEXOYCTOMUMBOTO KOAUPOBAHUS U JUIS CITydast
UCIIOJIb30BaHUS KoJia XaMMHHTa (pa3Mep 010Ka MoJA0HUpaeTcsi CaMOCTOSITENBHO).

Bapuanr 6

Pa3paboraiiTe Moienb TpexKaHaIbHOU cucTeMbl cBsA3H ¢ Monyisueit GMSK. Ckopoctb
Ha ofuH KaHai — 200 k6ut/c. PazHoc Mexly KaHalaMyd — MUHUMAJIbHO BO3MOKHBIA. Mozenupo-
BaHME TPOBECTH JIJIsi KOMIUIEKCHBIX CHUTHAJIOB Ha BHjeo4acToTe (0€3 mepeHoca Ha HECYIIylo).
HccnenoBaTh Ha MOMEXOYCTOHYNBOCTb.

2. Cnmcok BONpocoB U (WJIH) 3aJaHU /15 NPOBeIeHUs MPOMEKYTOYHOM aTTecTaluu

Bomnpocsl k 3auery:
1. Onpenenenus:
- PTCIIA
- Pammocurnaiesl.
2. O6o6menHas crpykrypHas cxema PTCIIN (Ha3HayeHne JIEMEHTOB).
3. Knaccuduxkaius nomMex B paJuokaHalie: o TUIY, IO BUIY.
4. HaznaueHue 1 THIIbI 0OpaTHOTO KaHaja.
5. CtpykrypHast cxema PTCIIU ¢ guckpeTHbIMU coOOmIeHUsIMH (HazHAdeHUE dneMeHToB). [lo-
HATUE CKOPOCTH KOJaA.
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6. Bapuanrs! kinaccuduxanuu PTCITU:

- ITo pexxumy MCIIOIB30BaHUS KaHajA.

- [To unciy xkaHanos.

- [lo nasznaueHuro uHGoOpMaIHK/

- [To By mepegaBaeMbIX COOOIICHUH.

- ITo MexaHu3My pacrpoCTpaHeHHsl PaIuOBOJIH.

- [Io Ha3HaueHuro.

7. Xapaktepuctuku kadectBa padbotsl PTCITN

- UadopMannoHHO-TEXHUYECKHE.

- KOoHCTpYKTHBHO-3KCIUTyaTallMOHHBIE.

8. JlocToBepHOCTh Tiepeiadn COOOIIECHHI: YTO XapaKTePU3yeT, OT Yero 3aBUCHUT, YeM XapaKTepHu-
3yeTcs IpU INepefaye JAUCKPETHBIX COOOLICHUH, YeM XapaKTepu3yeTcsl NpH Ieperadye Hempe-
PBIBHBIX COOOIIEHUH, TPUBECTH aHAIUTUYECKUE BHIPAKCHHUS.

9. [ToMex0ycTOWYMBOCTB: YTO XapaKTEPU3YyeT, OT Uero 3aBUCHUT, YEM KOJIMYECTBEHHO XapaKTe-
pH3yeTcs MpH nepeaade CooOIIeHUH.

10. TexHuueckasi CKOPOCTb: YTO XapaKTEpPU3yeT, KOrjla NPUMEHUMA, YeM OIPEIeIsieTCs, B YeM
U3MepsIeTCsl.

11. 3anepxka nepegaun COOOLIEHUIN: UTO XapaKTEepU3yeT, OT Yero 3aBUCHT.

12. PernamMeHT paiHOCBSI3U: OINIPEICIICHUE, COCPKAHNE.

13. Knaccudukanus cnyraukoBbix PTCIIU:

- TI0 TUITY HCTIOJIb3YEMBIX CITyTHUKOB,

- [I0 TUILY PETPAHCIIATOPOB.

14. Cranmaptel TUPPOBOTO TEICBU3UOHHOTO BEUTAHMUS.

4. I'eorpadus ncnoabp30BaHUs CTaHAAPTOB HUPPOBOTrO TEIEBU3UOHHOTO BEIIAHUS.

15. Pagnonuana3zonsl. OCOOCHHOCTH paclpOCTPaHEHUS PAIMOBOJIH B Pa3JIMUHBIX JUAIIa30HAX.
16. OcobeHHOCTH paAlOKaHAJIOB B cUCTeMaxX MOOWIIbHON cBsi3u (audpakuus, pedpakius, pac-
cestaue. nHTEpQepeHnus ryueit). 3amupanus (peaunr).

17. Mogenu paarokaHajioB B cUCTeMaxX MOOMIIBHOM CBSA3H:

- JluckpeTHbIil KaHa (KaHa [epeadu JUCKPETHBIX COOOIIEHMI),

- Kanan ABI'lII,

- Kanan Patica,

- Kanan Penes.

18. D¢ dhexTh MHOTOITY4EBOTO PaCIIPOCTPAHEHUS PAIHOBOIH:

- Ecnu 3azeprkka pacrpocTpaHeHHsl BCeX JIydell Maja 10 CpaBHEHMIO C JAJIUTEIbHOCThIO KaHallb-
HOTO CUMBOJIa, TO? MeTo b1 60PHOBI.

- Ecnn 3aneprkka pacpocTpaHeHus BcexX Jydel CpaBHUMA C JIUTEIbHOCTHIO KaHAJIBHOTO CHM-
BOJa, T0? MeTonbl 60pBOBL.

19. TonsTHE MEXKCUMBOJIbHOW UHTEpPepeHIUU. [IpHunHbBl MEXXCUMBOJIBLHON UHTEP(EPEHLINH.
20. Teopema HaiikBrcTa 0 MaKCUMaIbHON CKOPOCTH MEpeadu JTaHHBIX.

21. ®uneTp HaiikBucra.

22. OUIBTp THUIA «ITPHUIIOTHATHIA KOCHHYCY.

23. Teopema HaiikBucra as pagrokaHaa.

24. CkBo3Hast AUX kaHama.

25. VmnynbcHble XapakTepUCTHKH (uinbTpoB HalikBucTa (MPUMOAHATHIA KOCHHYC, KOPEHb
KBaJ[paTHBIN U3 MPHUITOAHATOTO KOCHHYCA).

26. butoBas ommOka M OTHOIIEHHE CHUTHAJ/IIYM (BBIPQXKEHHUS U OTHOILEHUS CHTHAJ/IIYM,
rpaduK 3aBUCUMOCTH BEPOSITHOCTH OUTOBOM OIMTMOKM OT OTHOIICHHS CUTHAJI/TITYM).

27. ®akTopbl POCTa BEPOSTHOCTU OMIMOKU U CIIOCOOBI UX yCTpaHEHHs ¢ rpaduuecKoil M-
CTparieit 3aBUCUMOCTEH BEPOSTHOCTH OMTOBOM OMMOKHU OT OTHOIIEHUS CUTHAJ/IITYM.

28. Teopema IllenHOHa-XapTau O MpeaeNbHOM CKOPOCTH MEpefayd JaHHBIX. YCIIOBHE €€ IpHU-
MEHEHUSI.

29. rpadmyeckas B3auMocBs3b napameTpoB Ry /B u E, /Ny
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30. IIpenen [lennona.
31. O6o061IeHHas CTPYKTYpHAs CXeMa, PUHIUI AEUCTBUS CHUCTEMBI CBSI3U C MHOTOIIO3ULIMOH-
HOW MOJYJISILIUECH.
32. XapakTepuCTHKU BUIOB MOAYJISILIUH.
33. Kpurepun B160pa BU1a MOIYIISIIHN.
34. AMIITUTYTHasE MOTYJISIITHS:

34.1. OO1ee BeIpaKCHHUE CUTHATIA.

34.2. 'eomeTpuueckoe mpeacTaBicHre aHcamOyist AM curHaaoB

34.3. CTpykTypHas cxema, MPUHIUN JEHCTBUS ONTHMAIBLHOTO KOTEPEHTHOTO JAEMOYIsI-
Topa AM curHajion

34.4. 3aBUCUMOCTh BEPOSTHOCTH CUMBOJILHOW OIMOKU Pg oT oTHOIEHUs E}, /No mpu ko-
TePEeHTHOM JEeMOTYISIUN MHOTOIIO3ULIMOHHBIX AM CUTHAJIOB

34.5. BeposATHOCTh OMTOBOM OITUOKU

34.6. CnekrpanbHas 3 (PEeKTHBHOCTD aMILTUTYTHONH MOYJISAIIUN
35. ®a3oBast MOy SIS

35.1. O011ee BbIpa)KeHUE CUTHAIA. DHEPTUS CUMBOJIA

35.2. T'eomeTpuyeckoe MpEACTaBICHUE B BUIC CHTHAIBHBIX CO3Be3amid aHcambOiss OM
CUTHAJIOB MPU PA3JIMYHBIX 3HAUYCHUAX M

35.3. Moaynsatop ®M-2 curHanoB: CTPYKTYpHasi CXeMa, IPUHIIMIT JCHCTBUS, BpEMEHHBIC
JarpamMmmbl

35.4. Mogymsarop ®M-4 (KOM) curHaioB: CTpyKTypHas cXema, MPUHIMII JIEHCTBUS,
BpPEMEHHBIE IMarPaMMBbl

35.5. Monynsitop ®M-8 curHanoB: CTpyKTypHast CXeMa, IPUHIINIT ACUCTBUS, CUTHAIBHOE
co3Be3ue

35.6. CtpykrypHas cxema, MIPUHITUI JEHCTBUS KOTEPSHTHOTO AEMOIYIISATOpa
®OM-4 curnanon

35.7. Anroput™M ONTHMAaJIbHOTO OIICHMBAHUS (ha3bl MPUHSATOTO CHUTHAIBHOTO BEKTOPA.
CtpykTypHas cxema, IPHUHILHUI JEHCTBUS KOT€PEHTHOrO JEMOIYJATOPa MHOTOMO3UIIMOHHBIX
O®OM curHagoB, peaiM3yrONIero ajJrOpUTM ONTHUMAJIBLHOTO OLICHMBAHUS (a3bl MPUHATOTO CHUT-
HaJIBHOTO BEKTODA.

35.8. 3aBUCHUMOCTh BEPOSITHOCTH CUMBOJILHOM OOk Pg 0T oTHOIIEHUs E}, /Ng pu Ko-
TEPEHTHOU JEMOYJIALUN MHOTONO3UIMOHHBIX PM cUrHaaoB
36. AMmumatyiHO-(ha3oBast MOy

36.1. OG1ee BeIpa’keHHE CUTHAA.

36.2. CurnasbHOE co3pe3aue st AM-OM curnaios ¢ M=4

36.3. Curnanbusble co3Be3anst st AM-OM curnanos ¢ M=8

36.4. CurHanbHbBIe CO3Be3Hs MPAMOYroibHOU (hopmMbl KAM CHUTHANOB: IITPHXOBBIMH
JUHUSAMH YKa3aHbl TPAHUIIbl CUTHATBHBIX CO3BE3HH IS pa3nu4HbIX M

36.5. CtpykTypHas cxema, IPUHITUI JeHCTBUS MoaysaTopa KAM curHaios

36.6. CTpykTypHas cxema, MPUHIMI ASUCTBUS KorepeHTHoro aemoayiustopa KAM cur-
HaJIOB

36.7. BepoatHocTh oMOKY Ipu KorepeHTHOH nemonyisunn KAM curnanos.

36.8. DHepreTHUeCKUi BBIUTPHIII, oOecrieunBaeMblii aHcamOiieM AM-®OM cUTHAIOB TIO
OTHONICHUIO K ancaMOr0 @M curHamnosB, Uit pa3IMdHbIX 3HaUYeHUN M.

36.9. CpaBHeHUE CIIEKTpaTbHON 3P PeKTUBHOCTH aHcamOiied AM-®M 1 @M cursaios.
37. YacToTHast MOy ISIIUS:

37.1. O01ee BeIpaXeHHE CUTHANIA. DHEPTUS CHUMBOJIA

37.2. CtpykTypHas cxema, NPUHIMI JeicTBUS MoaynsTopa M-no3unmoHHelx YM cur-
HaJIOB

37.3. KoaduuueHt B3auMHONW KOppesiiMKM CUTHaJIoOB M3 aHcamOnst UM curHaios.
VYcnoBue opTOroHaqbHOCTH CUTHANOB M3 aHcaMOist UM curnanoB. COOTHOLIEHHE MEXAY 4a-
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CTOTHBIM HHTEpBaJIOM 2fy MEXIy TBYMsI COCEIHUMHU YaCTOTHBIMHU TO3UIIUSMH U JTUTEILHOCTHIO
CUMBOJIA T

37.4. CtpykTypHas cxema W TPHHLHUI ACWCTBUS KOTEPEHTHOro Jemopayistopa M-
MO3ULIMOHHBIX S3KBUAUCTAHTHBIX CUTHAJIOB

37.5. 3aBUCHMMOCTH BEPOSTHOCTH CUMBOJIBHOM OIIMOKU Pr OT oTHotieHus Ep /N npu ko-
repeHTHON neMonynauuu M-no3uunoHHbix UM curnanoB (pe3ysbTaTbl YUCIEHHOTO HHTETPUPO-
BaHUs). ['paHUIIbl 3aBUCUMOCTEH BEPOSITHOCTH CUMBOJIBHON omrOku Pg oT otHomeHus Ep /No
MIpY KOT€PEHTHOM ieMoay i M-11o3uiimoHHbIXx UM curHasos.

37.6. CBsi3p MKy CUMBOJBHOU Py 1 OMTOBON Pp, 0mIMOKaMu MPU KOTePEHTHON JEMOTY-
AUy M-no3umoHHEIX UM cursanos.

38. HekorepeHTHast JeMOTy AU OPTOTOHAIBHBIX UM CUTHAIOB:

38.1. CooTHOIIIEHHE MEXTy YaCTOTHBIM MHTEpBaIOM 2fy MEKmy IByMs COCEIHHMHU 4a-
CTOTHBIMH TIO3UILIUAMH U JUTMTEIBHOCTHIO CUMBOJIA Tg. MUHMMAJIbHBIN YaCTOTHBINA HHTEpBai 2fy
MEXy IBYMSI COCETHUMH YAaCTOTHBIMH MO3ULIUSAMU U IITUTEIbHOCTbIO CUMBOJIA Ts.

38.2. CtpykTypHas cxema W IPUHIUI JEHCTBHUS ONTUMAIBHOTO (B CMBICIEC KPHUTEPHS
MaKCHMaJbHOTO MPaBIONOA00MS) HEKOTEPEHTHOTO AEMOAYJsATOopa M-TO3ULIUOHHBIX 3KBUIM-
cTaHTHBIX UM CcUrHanos.

38.3. O060061IeHHass CTPYKTypHasi CXeMa U MPUHIUI JAeUCTBUS HEKOT€PEHTHOTO AEMOJIY-
nsitopa UM curHaioB ¢ mudpoBbiM Dypbe-TIpoIiecCopoM.

38.4. 3aBHCUMOCTH BEPOSATHOCTH CHMBOJIbHOM OIIMOKU Pg OT oTHotieHus Es/Ng mpu ko-
TEPEHTHOW M HEKOTEPEHTHOU JeMOoAysuuu M-11o3uinoHHbIx YM curnaios

38.5. 3aBUCUMOCTH BEPOSITHOCTH CUMBOJIbHON ONMIMOKU Pg OT oTHoIeHus Ep /N npu He-
KOTE€pEeHTHOU JeMOoAyIsunuu M-1o3uimoHHsIx UM cursaios

38.6. CriexrpanbHas 3¢ dexkruBHOCTh Ry /W KOrepenTHOro oproronansaoro UM curnana
B IIPEIITOJIOKCHUH, YTO TAKOW CUTHAJ 3aHUMAeT moJiocy 9actoT 1/(2Ts) wum 1/Ts
39. HerpaaguuroHHbIe BUIBI YACTOTHON U (ha30BOM MOAYIISIINH:

39.1. OGmue cBeneHws.

40. KBagparypuas @M co ciBurom:

40.1. O01iee BbIpa)KEHHUE CUTHATA.

40.2. BpemeHHbIe AuarpamMmbl, quarpamma (ha3oBbIX MEpexo1oB Mpu KBaapaTypHoit ®M
CO CIIBUTOM.

40.3. CtpykTypHas cxema, IPUHIUN IeHCTBUS KOTE€PEHTHOTO JeMOIYIATOpa
®OM-4 curHagoB cO CIBUTOM.

40.4. CpaBHEeHHE CIEKTPATBHBIX CBOMCTB M XapaKTEPUCTHK MOMEXOYCTOMUNBOCTH TIpHe-
Ma CUTHAJIOB ¢ KBaaparypHoi ®M co cABUIOM M CUTHANIOB ¢ KBaaparypHoi ®M.

41. YacToTHasi MOIYJSIUSA C MUHUMAIIBHBIM CIIBUTOM:

41.1. | nonxon. BelpaxkeHHsI 1 BpeMEHHBIE TUarpaMMbl JUIsl KBaJpaTypHbIX COCTaBIISIO-
nwmx. J[narpamma ¢azoBbix nepexo10B npu UM ¢ MUHUMAaIbHBIM CABUTOM.

41.2. Il nogxox. Yactotsl curnana. O0rmiee BeIpakeHHe curHaia. /[Ba BRIpayKeHHs CUTHA-
na B OoJiee KOMMAaKTHOH hopme.

42. ®opmupoBanue UM curnaia ¢ MUHUMAJIbHBIM CIBUTOM:

42.1. Ilpu | mogxoxe. CTpykTypHas cxema U MPUHIIMI JeHCTBUS MoaynaTopa UM curHa-
JIOB C MUHUMAJIbHBIM CJIBUTOM.

42.2. TIpu Il nogxone. [punuun neiictBus moaynsaropa UM cUrHaJIOB ¢ MUHUMAJIbHBIM
CIABHUTOM.

43. lemonymsitirist UM cUTHAIIOB C MUHUMATTBHBIM CIABUTOM:

43.1. Ilpu | nogxoxe. CTpykTypHas cxeMa U MPUHLHUII IeHCTBUS KOTEPEHTHOTO JEMOY-
astopa UM curHanoB ¢ MUHMMAJIbHBIM CIIBUTOM. XapaKTEPUCTUKH MOMEXOYCTOMUYMBOCTU MPHU
KOTEPEHTHOU JeMoaysiini UM CHUTHaI0B ¢ MUHUMAJIBHBIM CIIBUTOM 10 CPAaBHEHHIO C XapaKTe-
puctukamu KOM curnainos.

43.2. Tlpwm |l monxone:
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- AJTOpPUTM KOTE€PEHTHOW AEMOIYJSALMH CUTHAJIOB ¢ ABonuHoM UM c mocum-
BOJIbHBIMH PEHICHUSIMH Yepe3 KaKIblii HHTEpBAI .

- HekorepeHTHBINM QJITOPUTM JEMOLYIISIIUU: CTPYKTYpPHAs CXe€Ma U IIPUHLUII 1eii-
CTBHUSL KOT€pEHTHOro Jemonyistopa UM cUTHAOB ¢ MUHUMAJIBHBIM CIIBUTOM, pealld3yIolias
ABTOKOPPEJISILIMOHHBIN AJITOPUTM C 3a/1ep>KKoi Ha 2Ty .

43.3. DHepreTudyecKkrue moTepu aeMoay s YM CUTHAJIOB ¢ MUHUMAJIBHBIM CIIBUTOM C
MOMOIIbIO YACTOTHOTO JUCKPUMHUHATOPA 110 OTHOLIEHUIO K KOT€PEHTHON AEMO YIS,

43.4. DHepreTHUecKre MOTEPU MPU HEKOTEPEHTHON JIEMOIYJSIUU C aBTOKOPPESLUOH-
HBIM TIpeoOpazoBanreM UM cHUTHAIOB ¢ MUHUMAJIBHBIM CIIBUTOM IO CPABHEHHIO aHAJIOTUYHBIM
AJITOPUTMOM JIEMOAYJISILIMU CUTHAJIOB ¢ OTHOCUTENIbHOU KDM.

44. CrexTpayibHble XapakTepUCTUKU YM CUTHATIOB ¢ MUHUMAJIBHBIM CJIBUTOM:

44.1. CunexTpanbHble XapakTepucTuku UM CUTHAIOB ¢ MUHUMAJIbHBIM CABUTOM I10 CPaB-
HEHHUIO C CUTHajaMu ¢ kBaapatypHoi @M u ¢ kBagparypHoit @M co caBurom.

45. CpaBHeHHe XapaKTepucTHK UM CUrHaNIOB ¢ MUHUMAJIbHBIM CIBUTOM C XapaKTEPUCTUKAMU
CUrHaJIoB ¢ kBaaparypHoi ®M u npyrux nBonyHeix UM curaasnos.
46. OpToroHaibHast MOAYJISIHS ¢ YaCTOTHBIM pasnenenuem (OFDM):

46.1. Cyrs OFDM. OGmiee BeIpaskeHHE CUTHAIA HA M-OM WHTEpBAJIE.

46.2. Beipakenue 11 KomiuiekcHor orubaromeir OFDM curnana B HenpepbIBHOM H
JIMCKPETHOM BPEMEHHU.

46.3. CTpyKTypHas cxema U NpUHIUN JeicTBUs cucteMbl cBsizu ¢ OFDM curnanamu, B
KOTOPOW JUTsl X OPMUPOBAHUS U 0OPAOOTKH HCIIONB3YIOTCS anroputMbl BITD/OBIID.

46.4. Xapakrepuctuku OFDM curnanoB: pa3HOC 4acTOT, CyMMapHas 1ojioca 4acTor,
3aHuMaeMas M HeCyluMu, ylieIbHas CKOPOCTh NIepeiauu, CIIEKTpaibHas IUNIOTHOCTh MOIIIHOCTH
KoMmIuiekcHoi orubaronieit OFDM curnana B ciydae UCHOIb30BaHUs B KaXKI0OM CyOKaHaie CUr-
HaJbHBIX CO3BE3/IUI C HYJIEBBIM CPEIHUM 3HAYCHUEM, TUCTIEPCUS CUTHAJILHOTO CO3BE3/IUS.

47. MeToabl MOIYISIIUU C PACIIUPEHUEM CIIEKTpa!
47.1. UcxoaHbie MOJI0KEHUS

- Bunbl Mogynsiiuu ¢ paciivmpeHreM CrekTpa.

- OTHOIIICHUE YHEPTHH CUTHAJIA, IPUXOJSIICHCS Ha OUT cooOmenus, E, K OJHO-
CTOPOHHEW CHEKTPAIbHOM MIOTHOCTH SKBUBAJIEHTHOTO IIIyMa MOCIIE CKAaThs CrieKTpa (00muit
Clly4aii ¥ CiTydail, KOrJa MOIIHOCTh TIOMEXH Pj HAMHOTO 0O0JIbIlI€ MOIHOCTH TEIJIOBOTO ITyMa
No).

- I'padmuueckas mnmoctpanus npoiecca ociaadbaeHus: TOMEXH pu 00paboTke
CUTHAJIOB C PacIIMPEHHBIM CIEKTPOM.
48. [IpsiMoe pacimmpeHue CeKTpa:

48.1. O60011IeHHAas CTPYKTYpHAsl CXeMa U MIPUHIIUI JSHCTBHS MepeatoIlell YacTu CH-
CTEMBI CBSI3H, UCTIOIB3YIOIIEH CUTHAIIBI C IPSMBIM PAaCIIUPEHUEM CIIEKTPA.

48.2. BeipaxkeHue 175 CUTHaa Ha BBIXO/e Moayisitopa 1-if cTymneHu.

48.3. BolpaxkeHue 1715 CUTrHajia Ha BbIXO/E€ MOAYJISITOpa 2-1 CTyNeHH.

48.4. BoipaxkeHue 1751 BBIXOJHOTO CHTHANA MepelaTunKa.

18.5. O600meHHas CTPYKTypHas cCXeMa U MPUHITUT ISHCTBUS IPUEMHOMN YaCTH CHCTEMBI
CBSI31, UCIIOJIb3YIOIIEH CUTHAJIBI C MIPSMBIM PACIIMPEHUEM CIIEKTpA.

48.6. BoipaxkeHus A7 BBIXOJAHOI'O CUTHAJA MOJIOCOBOT0 (PUIIbTPa MOCTE CKATUS CIIEKTPa
BXOJIHOTO CUTHaJja MpU OTCYTCTBUH M HAJIMYUU KECTKOM BPEMEHHON CUHXPOHU3ALMHI MOYJIH-
pytoiei u onopuou [TICII.

48.7. Ilpumep UCTIOTB30BaHUS IPSIMOTO PACHIUPEHUS CIIEKTPa, KOT1a JAJIs Iepeauud CUM-
BOJIOB COOOIIEHUSI HCTIONB3YyeTCsl ABonYHass OM:

- CnexrpanpHas mwioTHocTs [ICII
- Boiurpeim npu 06paboTke, o0ecreunBaeMblii CUTHAIOM C IPSMbIM pacIIMpEeHU-
€M CIEeKTpa.
49. IlporpammHas repecTpoiika pabodeil 4acTOThI:
49.1. I'pacduyeckast WILTIOCTpAIIMS 3aKOHA U3MEHEHHUS YacTOThI HECYIIEH.
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49.2. O6001IeHHAs CTPYKTYPHAsI CXeMa U IPHUHIIUTL JCHCTBHS IePEIaA0IIeH YacTH CH-
CTEMBI CBSI3H, HCTIOIB3YIONIECH CUTHAIIBI C TPOTPAMMHOM MIEPECTPONKON paboveil 4acTOTHI.

49.3. BeipaxkeHue sl CUTHAJa Ha BBIXOJIE MTPeo0pa3oBarTess 4acTOTH BBEpX (Tiepeaaro-
11as 4acTh).

49.4. O6001IeHHAs CTPYKTYpHAsI CXeMa U IPHUHIIUIL JCHCTBHSI IPUEMHON YaCTH CHCTEMBI
CBSI31, UCIOJIB3YIOIICH CUTHAJIBI C MPOTPAMMHOMN NIEPECTPONRKON paboUeii 4acTOTHI.

49.5. BelpaxkeHue Il CUTHAJIa Ha BBIXOJIE TPeoOpazoBaTess YaCTOThl BHU3 MPU OTCYT-
CTBUH Y HAJIMYUU KECTKON BPEMEHHON CHHXPOHU3AIMU MOy upytotieit u onopHoi [1CIT
(mpuemHas yactb). HeoOxoammoe yciioBue cxkaTusi BXOAHOTO CUTHAJIa TPHUEMHUKA.

50. CnekTpalibHble XapakTepucTUKu UM CUrHaNIOB ¢ MUHUMAJIbHBIM CIIBUTOM:

50.1 CnekTpanbHble XapakTepucTuk YM CUTHAIOB ¢ MUHUMAJIBHBIM CABHI'OM IO CPaB-
HEHUIO C CUTHaJIaMM C KBaapatypHoi @M u ¢ kBaaparypHoit @M co cABUTOM.

51. CpaBHenue xapaktepuctuk UM CUTHAIOB ¢ MUHUMAJIBHBIM CABUTOM C XapaKTEPUCTUKAMU
CUTHAJIOB ¢ KBaJipaTypHOil ®M u npyrux naBonyHbix YM curHaiios.
52. OproroHaabHast MOJLYJISIHS ¢ 4aCTOTHBIM pasnenenuem (OFDM):

52.1. Cyrb OFDM. O6miee BeipaXkeHHE CUTHAJIA HA M-0OM UHTEPBAJIE.

52.2. Beipaxenue ainst koMmriekcHoi orubaromeit OFDM curnana B HenpepsIBHOM U
JTUCKPETHOM BPEMEHHU.

52.3. CtpykTypHas cXxema u MPUHITUI JeHCTBUS cucTeMbl cBsizu ¢ OFDM curnanamu, B
KOTOPOM J1sl UX OPMUPOBAHUS U 00PAOOTKH HCTIONB3YIOTCS anroputMbl bIIO/OBII®.

52.4. Xapakrepuctuku OFDM curnanos: pazHoOC 4acToT, CyMMapHasi 1ojoca 4acTor,
3aHuMaeMasi M HecylIuMHU, yaeIbHasi CKOPOCTh Mepeiayll, ClIeKTPaIbHAs JIOTHOCTh MOIIIHOCTH
KomIuiekcHoH orubarorerd OFDM curnana B cirydae UCIOIb30BaHUS B KaXIOM CyOKaHalle CHT-
HAJIBbHBIX CO3BE3/IU C HYJIEBBIM CPEIHUM 3HAYCHHEM, JUCIIEPCUSI CUTHATBHOTO CO3BE3IUS.

53. MeTo/1bl MOYJISIIIUU C PACIIUPEHUEM CIIEKTPA:
53.1. cxoaHble MOJIOKEHUA:

- Buzbl Mogynsinuu ¢ paciiupeHreM CIeKkTpa.

- OTHOIIIEHUE YHEPTUH CUTHAJIA, MPUXOJIIelics Ha OuT coodmenus, £, K OAHO-
CTOPOHHEN CHEKTPaJIbHOM MJIOTHOCTH SKBUBAJIEHTHOTO 1IIyMa MOCJIE CoKAaTus CreKTpa (00muit
Clly4aii ¥ ciydail, Koraa MOIIHOCTb TOMEXU Pj HAMHOTO 00JIbIlIe MOIIHOCTH TEMJIOBOTO IIyMa
No).

- 'padrueckas nwiutrocTpanus npoiecca ociadbaeHus MOMeXH pu o0padoTke
CUTHAJIOB C PaCIIMPEHHBIM CIIEKTPOM.
54. TlpsaMoe paciMpeHue CreKTpa:

54.1. O6o61IeHHas CTPYKTYpHAs CXeMa W MPUHIIUI IEHCTBUSI TIepeIatoleld YacTH CH-
CTEMBI CBSI3H, UCIIOJIB3YIOLIEN CUTHAIIBI C IPSMBIM PacIIMPEHUEM CIIEKTpa.

54.2. BelpaxxeHue JUIsl CUTHaJIa Ha BBIX0J1€ MOJlyJiATopa 1-i cTyrneHu.

54.3. BelpaxxeHue JIsl CUTHAJIa Ha BBIXO0JI€ MOJIYJIATOpa 2-i CTYIICHHU.

54.4. BeipaxxeHue JIsi BBIXOJAHOTO CUTHAJa MepelaTInKa.

24.5. O60011eHHas CTPYKTYpHasl CXeMa U MPUHIIUII JSHCTBHSI IPUEMHON YaCTH CHCTEMBbI
CBSI3H, UCITOJIb3YIOILIEH CUTHANBI C IPSMBIM PacIIUPEHUEM CIIEKTpa.

54.6. BeipaxxeHus 17151 BBIXOJIHOTO CHTHANA MOJIOCOBOTO (UIIbTPA MOCTE CKATHS CIIEKTpPa
BXOJIHOTO CUTHAJIa IPU OTCYTCTBUH U HAJIMYUU )KECTKON BPEMEHHON CUHXPOHU3ALNUN MOTYJIH-
pytomieit u onopuou I[1CII.

54.7. Ilpumep UCTIOIB30BaHUS MPSIMOT0O PACHIMPEHUs CIEKTpPa, KOraa JAJis nepeaynd CUuM-
BOJIOB COOOILIEHHSI UCIIOJIb3yeTCs IBoruHast OM:

- CnekrpanpHas iotHocTs [ICIT.
- Beturpsim npu 06paboTke, o0ecreunBaeMblil CHTHAIOM C MPSIMBIM PaCIIHpPEHU-
€M CIIeKTpa.
55. IIporpammHas nepecTpoiika paboueil 4acTOTHI:
55.1. I'padmyeckas UUTFOCTpAIUs 3aKOHA U3MEHEHHUS YaCTOTHI HECYIIIEH.
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25.2. O0o01mIeHHas CTPYKTypHasi CXeMa U MPUHIIUIT ASHCTBUS MepeJarolieil YacTH Cu-
CTEMBI CBSI3H, UCTIOIB3YIOMIEH CUTHAIBI C TPOrPAMMHOM MEPECTPOMKOI pabouel YaCTOTHI.

55.3. BelpaxxeHue A5l cCUTHaJIA Ha BBIXOJIE MPeoOpa3oBaTess 4aCTOThl BBEPX (Iepearo-
11as 4acTh).

55.4. O6001IeHHas CTPYKTYpHAsi CXeMa U IPUHIIUIT ACHCTBHS IPUEMHON YaCTH CHCTEMBI
CBSI31, UCIIOJIB3YIOIICH CHUTHAJIBI C MPOTPAMMHOM NIEPECTPOIKON pabodeil 4acTOTHI.

55.5. BeipaxxeHue ISl CHTHAJIA HA BBIXOJI€ TPeoOpa3oBaTeisi 4aCTOThI BHU3 TPU OTCYT-
CTBUH Y HAJIMYUU KECTKON BPEMEHHON CHHXPOHU3AIMU MOy upytotieit u onopHoi [1CIT
(mpuemHas yacTb). HeoOxoamumoe yclioBue cxaTus BXOJHOTO CHUTHAJIA IPUEMHUKA.

56. MeTo1bl KOAMPOBAHUS

56.1. Llenu BBeIeHUS KOAUPOBAHUSI.

56.2. [ToMexoycTONYMBBIC KOJBI: 3a/1a4l KOJIa; CBOMCTBA XOPOIIETO KOAA.

56.3. Komnpomucc Mexy CBOHCTBAMH KOJIa.

56.4. OCHOBHBIC XapaKTEPUCTHUKU KOJIA.

56.5. [ToMex0yCTOWYUBBIC KOJIBI:

- OJIOKOBBIC (JTMHEHHBIE, [IMKINYECKHUE),
- KacKaJHble,
- peleTyarsle,
- CBEpTOYHBIEC.
56.6. [Tomex0yCTOWYNBBIE KOJIBI:
- CHCTEMaTHUYECKHeE,
- HECUCTEeMaTUYECKUe.

56.7. IlpenmMytiecTBa U HETOCTATKU OJIOKOBBIX KOJIOB.

56.8. IIpenmyiiecTBa U HEIOCTATKU CBEPTOUHBIX KOJOB.
57. MeTo1bI 3alTUThI OT OIIUOOK

57.1. Ctpareruu 60pb0BbI ¢ OMIMOKaMHU:

- oOHapykeHHe OIMOOK+ aBTOMAaTHUECKUH 3aIpoc 3ampoc MOBTOPHOI nepeaayu,
- 0OHapy)KeHue omMOoK+ aBTOMaTHUECKOe OTOpachIiBaHHE OIIHOOK,
- oOHapyX)eHue omuOoK+ UCTIPAaBICHUE OIIHOOK.
57.2. Opranu3anus cBs34 ¢ NOATBEPKICHUEM (C rpadMuecKoi MILTIOCTpaIiei).
57.3. MeToas! 3aluThI OT OMINOOK:
- COKpBITHE OIIMOOK,
- 3a1poc Ha oBTOpHYIO nepeaaydy (ARG):
- 3aIIpOC C OCTAaHOBKAaMH,
- HenpepbIBHBIHN 3anpoc ARG ¢ Bo3BpaToM,
- HenpepbIBHBIHN 3anpoc ARG ¢ BBIOOPOYHBIM TOBTOPEHUEM.
- - mpsimoe uctpasienue omnbok (FEC),
57.4. PaznoBugHoctu ARG:
- ARG ¢ ocTarHoBOM U 0xHIaHNEM (¢ TpaduuecKoit WnTICTpanuei),
- ARG c Bo3Bpatom N kaapos (c rpadudeckoit niuttoctpanueil),
- ARG ¢ u30bupartenbHBIM MOBTOPEHUEM (C TpaduuecKoil MILTFOCTpaIne).

57.5. CpaBHEHHE METO/I0B KOPPEKIMHU OIMUOOK: MpsiMoro ucnpasieHus omnbdok (FEC) u
3ampoca Ha moBTopHyto nepeaady (ARG). Henocratku npsimoro ucrpasiienus ommbok (FEC) u
3arpoca Ha noBTopHyto nepefayy (ARG). Haunmyummii BapyaHT 3alIUThl OT OIIHOOK.

58. 3amadya MHOKECTBEHHOTO IOCTyIa. MeTo/Ibl pa3ziefeHus KaHaJIOB:
59. MHOKECTBEHHBIH JOCTYII C TPOCTPAHCTBEHHBIM pa3neseHreM kanainoB (SDMA):

- CYIITHOCTh METOJIa ¢ TpadUIECKAM TTOSICHEHHUEM,

- paszenseMblid pecypc,

- MPUMEPHI PUMEHEHUS,

- HEIOCTATOK.

60. MHOKEeCTBEHHBII JOCTYII C YaCTOTHBIM pa3nesieHrueM kanaioB (FDMA):

- CYLTHOCTh METOJIa ¢ TpaMuecKuM MOSICHEHUEM,
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- paszensieMblid pecypc,
- IPUMEPHI IPUMEHEHUS,
- IPEUMYIIECTBA U HEJJOCTATKH.
61. MHOECTBEHHBII JOCTYII C BpEMEHHBIM pasjcieHrneM kananos (7TDMA):
--CYIIHOCTh METO/Ia C TpapHUECKUM MOSICHEHUEM,
- paszenseMblil pecypc,
- IpUMEpPHI MPUMEHEHUS,
- IPEUMYIIECTBA U HEJOCTATKH.
62. MHOXECTBEHHBIN JIOCTYII C KOJIOBBIM pasjeiiecHueM kanainoB (CDMA):
- CYIIIHOCTh METO/1a € TpauyeCcKUM MOSACHEHUEM,
- paszensieMblid pecypc,
- IPUMEPHI IPUMEHEHUS,
- IPEUMYIIECTBA U HEJJOCTATKH.
63. Paszenenue kanasioB o opToroHanbHeiM Hecyimum (OFDMA):
- CYIITHOCTh METOJIa C TpaUUeCKUM TOSCHEHHUEM,
- paszenseMsblil pecypc,
- IpUMEPHI TPUMEHEHUS,
- IPEUMYIIECTBA U HEJOCTATKH.
64. CoBMeCTHOE MCTIIOIB30BAHNE METOIOB pa3zeiieHus KaHaioB B cranaapte GSM.
65. CoBMeCTHOE HCITOJIH30BaHUE METOOB pa3jielieHus KaHaioB B cranaapte UMTS.
66. MeToap! noctymna K o0mie cpeze nepeaadu:
66.1. Meron ciy4aitnoro noctyna (Aloha):
- CYITHOCTh METO/I1,
- IpUMEPbI IPUMEHEHHS,
- HE/IOCTATOK.
66.2. Meton ciydaitHoro qoctyma ¢ kourposieM Hecyieir (CSMA):
- CYITHOCTh U CTPYKTYpPHAsi CXeMa METO/Ia.
66.3. Meroa ciiydallHOTO JOCTyMa ¢ KOHTPOJEM HEecCylleil u oOHapy:KeHHEeM KOJLIU3UI
(CSMA/CD:
- CYLTHOCTb U CTPYKTYpPHAsi CXeMa MeTo/a.
66.4. MeTton ciy4JaiHOTO JOCTyHa C KOHTPOJIEM Hecymed W n30eraHueM KOJUTH3UI
(CSMA/CA):
- CYITHOCTh U CTPYKTYpPHAsi CXeMa METO/Ia.
66.5. Meron ¢ nmepenaueii mapkepa (Token Passing):
- CYITHOCTh M CTPYKTYpPHasi CXeMa METO/1a,
- IOCTOMHCTBO METO/a.
67. Haznauenue, mpuHIUN IeHCTBUSA, PYHKIIMOHAIBHAS CXeMa PaJInOPEIICHHON JINHUY CBSI3H.
68. Tunsl paauopenelHbIX JUHUHA CBA3HU:
- PPJI npsmoit BugumMocTy,
- Tponiocepusie PPJI.
69. Cxema mocTpoeHUsI, IPUHIUIT JEHCTBUS PAIHOPEICHHON JTMHUN CBSI3U MPSIMON BUAUMOCTH.
70. Onun niponer PPJI:
- IPUHIMII IEUCTBUA,
- CTPYKTYpHasi cXema,
- ypaBHEHHE TIepeIayH,
- (hopMyIIBI 4715 pacyeTa MoTeps MOIIHOCTH Ha mposiere PPJI: mocTosHHBIX (moTepu B cBOOOI-
HOM IIPOCTPAHCTBE ¥ MMOTEPH B aHTCHHO-(DHUIEPHOM TpaKTe) U JOTOTHUTEIbHBIX,
- MOIITHOCTh CUTHAJIa Ha BXO/I€ MPUEMHHKA C YYETOM OCJIabJIeHUs CUTHAJIa
71. TlpuemHas yacth okoHeyHOro perpancisatopa PPJI, conepkariero teaedoHHbIN U TeIeBU3U-
OHHBIH CTBOJIBL:
- IPUHIUII JEUCTBUA,
- CTPYKTYpHas cXxeMma.
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72. YcnoBust HopMalibHOTO KauecTBa cBsizu B PPJI B Teuenue 99,9% BpemeHH B COOTBETCTBHUH C
HopMmamu Ennnol aBroMmatuzupoBanHoi cucteMbl cBsizu (EACC):

- JUTsl TeJIe()OHHOTO CTBOJIA,

- JUIs TEJIEBU3NOHHOIO CTBOJIA CTBOJIA.

73. BnousiHue 3aMUpaHUil CUTHAIA Ha Tpacce HAa YCTOWYMBOCTH cBsi3u B PPJI. MunumansHO 10-
IyCTUMas BEIMYMHA MHOXHTENs ocnabnenus B PPJI: ans tenedonHOro crBOINA, U1 TEIEBU3H-
OHHOI'0 CTBOJIA.

74. Kputepuii ycroitunBocTH cBsizu B PPJI. IIpumep pacuera BpeMeHH yXyAIICHUS CBSI3H.

75. 3amupanus curnana Ha npoinere PPJI: rpadudeckoe nosicHeHne, MUHUMalbHas 30Ha OpeHe-
J8l.

76. Pedpakuust u cyopedpakuus paguoBond B PPJI: mpuynHbl BO3HUKHOBEHHS, TpaduyuecKoe
MOsICHEHHUE, TTOCIICICTBUSI pedpakiuu U cyopedpakiiuu, crnocod 60pbObI ¢ cyOpedpakiuei.

77. NaTepdepeHIIMOHHbIC 3aMUpaHus curHana Ha mnposiere PPJI: mMexaHu3m BO3HHUKHOBEHWUS,
rpaduyeckre NosCHEHUs, BpeMsl HHTEP()EPEeHLIMOHHOTO 3aMUPaHUs.

78. 3aMupaHusi, BBI3BAHHBIC PACCESTHUEM 3JICKTPOMArHUTHOW PHEPTUU B JIOXKJAE: 3aBUCUMOCTh
IIOTEPh, BBI3BAHHBIX 3aMUPAHUSAMM B JIOXKIE, OT MHTEHCUBHOCTU NOKIS Ul Pa3IMYHBIX IJIUH
BOJIH.

79. YacTOTHO-pa3HECEHHBIH MpHeM: Ha3HaueHHe, CIIOCO0 pean3alui.

80. IIpocTtpaHCcTBEHHO-PAa3HECEHHBIN MpHEM: Ha3HAYCHHE, CIIOCO0 peanm3anuu, rpaduyeckoe
MIOSICHEHHE.

81. lllymsr B Teneporrom kanane PPJI: TersoBbie mrymsl, ITyMbl, BEI3BaHHBIE HEITMHEHHOCTHIO
TpakTa. [Ipupona BO3SHUKHOBEHHS LIIyMOB.

82. VcTouHUKH TEIUIOBBIX IIYMOB B Kackajax mepenatdanka u npuemaunka PPJI (mosicHuts ¢ mo-
MOLIbI0 CTPYKTYPHBIX CX€M HepeAardyuka U npuemHuka). CymMmapHash MOILIHOCTh TEIIOBOIO
nryma nepegardyuka. CymmapHasi MOIIIHOCTB TEIJIOBOIO IITyMa IPUEMHUKA.

83. IlepexoHble LIyMbl, BEI3BaHHbIE HEIMHEHHOCTHIO aMIUIUTYIHON XapaKTEpUCTUKH TPYIMIIO-
BOI'0 TpakTa (MOSICHUTH C MOMOILBIO CTPYKTYPHOM CXEMBbI TPYIIIOBOrO TpaKTa U €ro JuHaMHU4e-
CKOM XapaKTEepUCTHKH).

84. IlepexoaHble IIyMbl, BhI3BaHHBIE HenuHeHOCThI0 DUX BbIcOKOYacToTHOTO TpakTa PPJI:
IpUPOJia HENMHEHHBIX UCKaXKEHUH, rpaduuecKre MOosSCHEHHU .

85. IlepexoaHble IIyMbI, BBI3BAHHBIE OTPAKCHUSMHU B aHTEHHO-(DUIEPHOM TpaKTe: MOSICHUTH C
MIOMOIIBIO CTPYKTYPHOH CXE€MBI M BEKTOPHOM JuarpamMMsbl, BBIpOKEHHUE A Pa3sHOCTH (a3 ¢
IIPSIMOTO ¥ OTPAXKEHHOTO JIy4eil.

86. IIpeumyiecTBa nepegaun CUTHAIOB B IU(poBoii hopme.

87. IlpuHIIMT NEHCTBUS U CTPYKTYpHAsi CXeMa OKOHEYHOM ctaHuuu mudposoii PPJL.

88. Ananoro-uudpoBoe npeoOpa3oBaHue cUrHaia B nepenatuuke nugposoit PPJI: mpuHumn
JNEHCTBUS M CTPYKTYpPHasl CXEMa aHaJoro-uu@poBoro mpeodOpas3oBarens, AUCKpETHU3ALMs IO
BpPEMEHHU M KBAaHTOBAHHUE 110 YPOBHIO CHTHalla, rpaduyeckoe MosicHeHue, rpadudeckuii mpumep
JBOMYHOTO KOJ1a OJIHOTO IMCKPETU3UPOBAHHOIO YPOBHSI.

89. Lludpo-ananorooe nmpeoOpa3oBaHue cUrHaia B npueMHuke udposoit PPJI: npunnun nei-
CTBUS U CTPYKTypHas cxema LU(po-aHaIoroBoro npeodpa3oBaressi, BOCCTAaHOBIEHHUE TUCKPETH-
3MPOBAHHOTO 10 BPEMEHHU CUTHAJa, MHTEPIIONALUS U (UIbTpalys CUrHaia, rpaguueckoe mosc-
HEHHE.

90. KauectBo Tpakra rudposoii PPJI. [lapamerpsl, XapakTepu3yrolie KaueCcTBO TpakTa Hugppo-
Boi PPJI: BeposiTHOCTH omnOKH, MpocKaib3biBaHue, (ha30Boe IpOKaHUE, 3a/IePKKA UMITYIIHCOB.
91. BeposiTHOCTh OMIMOKK TpueMa HWH(GOPMAIMOHHOTO HMMITyJbca: Tpauueckoe MOsSCHEHHE,
dbopmysa BEpOSITHOCTH OIITHOKH.

92. TIpockanb3plBaHuE UMITYJILCOB B IUdpoBoil PPJI: cymHOCTh, mocneacTBust MpocKanb3biBa-
HUSL.

93. dazoBoe apokaHue UMIYIbCOB B 1udpoBoit PPJI: rpaduyeckoe noscHeHue, 10MyCTUMbBIE
BEJIMYMHBI, YCTAHOBJIEHHbIE MeXIyHapoJHOM KOHCYNIbTaTUBHOM kKomuccuelt o paauo (MKKP).

25



94. DnextpomarnuTtHas coBmectuMocts PPJI u cmytHukoBbix cucteM cBszu (CCC): rpaduue-
ckuii mpumep pacnonoxkenuss PPJI u CCC. TpebGoBanus MexmayHapoIHONH KOHCYIhTaTUBHOMN
komuccueit no paguo (MKKP).

95. HaznaueHnue ckpeMOJIupOBaHUs, CYyIITHOCTh, Tpad)uuecKoe MosICHEHHUE.

96. DnexkrpomarHuTHass coBMecTUMOCTh PPJI M CHyTHHKOBBIX CHCTEM CBSI3M -3aBHCUMOCTh
ocnabyieHus MOIIIHOCTH MEUIAIOIIer0 CUTHAJIa OT MOLIHOCTH IepeqaTiyriKa MEIIAloniero CUrua-
7a, K03(pPUIMEHTOB YCHIIEHUS aHTEHH NEepeAaTyrKa W MPUEMHHUKA U JIOMYCTHMOTO 3HAYCHHS
MOIIIHOCTH MENIAIOIIEro CUTHalla Ha BXO/e MPUEMHHKA (B pa3ax u Jernudernax).

97. Tlpumeps! npombinuieHHBIX PPJL.

Kpurepun oueHuBaHMsi 0TBETOB HA BONPOCHI OMJIeTa

Iloporosslii ypoBeHb IIpoaBUHYTHIN ypoO- Beicokui
Kpurepuii (Ha «y10BJIETBOPH- BEHb YPOBEHb
TeJbHOY) (Ha «X0po110») (HAa KOTJIHYHOY)
CoorBeTcTrBHE Xots Obl yactuunoe (ke | [TomHoe [Tonroe

0TBeTa BONPOCY | omHocAueecs K 60npocy
He NOONLeHCUM NPOsepKe)

IHosnoTa oTBeTa | Bompock! 6miiera pac- OtBet noutH noaHeid, | OTBET MOJHBIN U 03
KpbITHI Ha 50 1 6osee % | 6e3 ommboK, He XBaTa- | OMIKUOOK

€T OTACIBHBIX JJIEMEH-
TOB U TOHKOCTEMN

Hannuue npu- HmeroTcst oTaenbHbIE MHoro npumepoB EcTb npakTruyecku ko
MepoB IIPUMEPBI BCEM YTBEPXKJIECHUSIM
Pucynkm (ecim | Mmerores KoppekrtHbie KoppekTtHbie
TpeOyTCH)
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«PaguoTrexHuueckue cucTeMsl neperadyu HHGOpMaALUKW»

MCTOIII/I‘-ICCKI/IC YKazaHudd 1Jisl CTYACHTOB 110 OCBOCHHIO TUCITUIIJINHBI

OcHoBHOH (opMOIl H3I0KEHH yueOHOr0 MaTepualia Mo JUCLUILTUHE SIBISIFOTCS 0030p-
HBIC JICKIINM ¥ CEMUHAPCKHUE 3aHSATHUS, IPHYEM MOCIICTHUE — B OTHOCUTEIHHO OOJIbIIEM 00beMe.
OTO CBs3aHO €O CrEeUU(UKON MOATOTOBKH OOYYAIOIIMXCS B Marucrparype, mpenoliararolien
OOJIBIIIYIO JIOJIF0 CAMOCTOSITENILHOCTH. J[JI1 YCHENIHOTO OCBOEHUS JUCLUMIUIMHBI OY€Hb BAXKHO
BBITMIOJIHEHHE 3a/IaHuH, MPeAaraéMbIX MEePCOHAIBHO TEM CaMOCTOSITENIbHBIX 3a/laHul, U 00CyX-
JIEHHE WX Ha CEMUHAPCKUX 3aHATHsAX. Ha mpakTUueckux 3aHATHUAX MPOBOJUTCS YCTHBIM OIpPOC.
Kputepuu orieHMBaHUs OTBETOB M 3aJaHUI MPHUBEACHBI B pabouel mporpamme. B 3Toi ke cu-
CTEME CHAIOTCS BBIMIOJIHCHHBIC 3aJIaHUsl JIJII CAMOCTOSATENIbHONM PabOThl (32 UCKIIIOYEHUEM J10-
KJIaJIOB).

KittoueBbIM 7151 OCBOSHUS TUCIUILINHBI SBIISICTCS HApaOOTKAa YMEHHS BBIOUPATh U MPU-
MEHSTh JUIsSl IOCTPOEHUS CUCTEM Tiepeau HHpopMaly Hauboiee MoAXOASIINNA B KOHKPETHBIX
YCIIOBHSIX METO/I, @ TaK)Ke yMEHUs1 (hOpMYyIUPOBATh 3a/1auy U 3a7aBaTh UCXO/HbIE JaHHBIEC, B TOM
YHCIIE [0 Pe3yJIbTaTaM HCTOYHUKOBOIO ITOUCKA.

[To utoram u3ydeHus! TUCUUILTMHBI B KOHIIE CEMECTpa MPOBOJIUTCS 3a4eT. 3a4eT MPUHU-
MaeTcsl o OmieraM, Kax bl U3 KOTOPBIX BKJIIOYAET B ce0s Ba TeopeTuueckux Bompoca. OreH-
Ka «3a4TEHO0)» BBICTABIIACTCS, €CIIU:

— OTBETHI, JAaHHBIE B XOJ/I€ BCEX YETHIPEX YCTHBIX ONMPOCOB, YPOBHEM HE HHMKE MOPOIO-

BOT'O M BBITIOJIHEHBI HA YPOBHE HE HUXKE MOPOTOBOTO 3aJIaHUSI JIJISI CAMOCTOSATEIBHOMN
paboThl HE MEHEee, YeM 0 TPEM TeMaM

NJin

— OTBET Ha BONpOC OujeTa JaH He HUXKeE, YeM Ha MOPOTOBOM YPOBHE U BBHIMOJIHEHBI Ha

YpOBHE HE HW)KE TIOPOTOBOTO 3aJaHUS JUIsl CAMOCTOSATEIHLHON padOThl HE MEHEe, YeM
o TpEM TEMaM.

Ecnm sxe yacTh KOMIIOHEHT UMEET YPOBEHBb HUYKE MTOPOTOBOT0, BHICTABIIETCS OLICHKA «HE

3a4TEHO.

YuebHO-MeTOAMUYECKOE 00ecTIeUeHHe
CaAMOCTOSITEJILHOM paGOTbI CTYACHTOB MO JTUCHUIIJINHE

Jlia camocTOSITENbHOM pabOThl pPEKOMEHAYETCSl MCIIONIb30BaTh M3JaHUS, YKa3aHHbIE B
CIIMCKE OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPHI.

JI71st caMOCTOSITENBFHOTO 1MOI00pa JIuTepaTyphl B Oubianoreke SApl'Y pexomenmyercs uc-
I10JIb30BATh:!

1. Iuunsiii kaouner (http://lib.uniyar.ac.ru/opac/bk login.php) maer Bo3MOXHOCTBH 1O-
JdydeHus on-line noctyma K CIUCKY BBIJaHHOH B aBTOMAaTH3MPOBAaHHOM PEKUME JMTEPATYpHI,
IPOCMOTpPA ¥ KOTIMPOBAHMSI SJIEKTPOHHBIX BEPCUN U3JIaHUI COTPYAHUKOB YHUBEpcUTETA (yueO. U
METO. MOocoOusl, TEKCThI JIeKUUH U T.1.) st paboTel B «JInyHOM KabUHETe» HE0OX0AUMO 3aiTH
Ha caiiT Hayunoii 6ubmmorexu SApl'Y ¢ mr060it Touku, umeromeit goctyn B Internet, B myHKT Me-
HIO «OJICKTPOHHBIN KaTaJIOT»; MPONUTH MPOIEAYPY aBTOPU3AIMH, BEIOpAB BKIAIKY «ABTOpH3a-
LUS», U 3aMIOJTHUTH MPECTaBICHHBIE MOJIS HHPOPMAITUH.

2. DJeKTpoHHasi oudaHoTEeKa yueOHbIX MaTepuasioB Spl'y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) coxepxut OGomee 2500 mMOTHBIX TEKCTOB
y4eOHBIX U y4eOHO-METOJUYECKHX MaTepHaIOB IO OCHOBHBIM M3yYaeMbIM AMCLMILIUHAM, W3-
JTAHHBIX B yHUBepcuTeTe. JlocTym B ceTH yHUBEPCUTETA, JINOO 1O JIOTHHY/TIAPOJTIO.

3. DJekTpoHHasi KapToTeka « KHUr000ecneyeHHOCThY
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http://10.1.0.4/buki/bk_bookreq_find.php

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpsiBaeT yueOHBIN (GoHA Hay4HOI
oubmmotexku Spl'Y, mpemocTaBisieT onepaTUBHYIO HHGOPMAIMIO O COCTOSHUM KHUTOOOECTIe-
YEHHOCTH JUCUUILIMH OCHOBHOM U JIONOJIHUTENBHOM JIMTEPATYPOH, a TAaKXKe LUKJIA TUCUUILIAH U
CHEIHMaIbHOCTeH. DIeKTpoHHas KapToTeka «KHUroo0ecneueHHOCThbY AOCTYIHA B CETH YHUBEP-
cutera u uepe3 JInuHbIil kaOuHeT.

4. DyleKTpOHHbIe OMOWJIMOTEYHbIE CHCTEMbI, HA KOTOpble uMeeTcs: noanucka Spl'y,
nepeuens cm. http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php
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