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1. Haznauenue 1 odiacrs npuMeHenus

[Iporpamma onpesenser TpeOOBaHMS K COACPKAHWUIO BCTYIHMTEIBHBIX HCHBITAHHH B
acriapautypy 1o Hanpasjienuto 11.06.01 — «DnekTpoHuka, pajiMOTEXHHKA U CHCTEMBI CBSA3M».
Hactosiiass mporpamma  Oasmpyercs Ha  BY30BCKMX — JMCUMIUIMHAX, COOTBETCTBYIOLIMX
(enepanbHomMy  rocyaapcTBeHHOMY — 00pa3oBaTe/bHOMY  CTAHIApTy [0 HANpPaBJIEHHIO
«Pagnorexnuka». OCHOBHOM MaTepHasl COAEPXKUTCS B JHCIHIIMHAX: PAJAHOTEXHHYECKHE LENH H
CUTHAJIBI, DJICKTPOJMHAMHKA M pAcNpOCTPAHEHHE PpAJHOBOJIH; CXEMOTEXHHKA AaHAlIOTOBBIX
YCTPOHCTB, CXEMOTEXHHKAa HHUQPOBBIX YCTPOUCTB; MHKpomporeccopsl; ycrpoiictBa CBY #u
@HTEHHBI; JJICKTPOHHMKA; YCTPOHWCTBA TeHEPHPOBAHUS M (OPMHPOBAHHS CHIHAJIOB; YCTPOMCTBA
npuemMa U npeodpa3zoBands CHrHanoB; LHppoBas 0oOpaboTKa CHTHAIOB H CHTHAIBHBIC MPOIIECCHI
OCHOBBI ~ TEJICBU3HOHHBIX CHCTEM: BBIYHCIIHTEIILHBIC CHCTEMbl PAJMOTEXHHUYECKHX CHCTEM;
PaJlHOTEXHHYECKUE CHCTEMBI.

llpennasnavena a8 nNOCTyHmalOIUMX B acmupaHtypy mno Hampasienuto 11.06.01 —
«DNeKTPOHMKA, PATMOTEXHUKA H CHCTEMBI CBSI3HY.

2. Conepixkanue nporpaMmsi

IIporpamma conepHT BONPOCH! AJIst BCTYIHTENBHOTO HCTIBITAHKS, KPHTEPHH OLEHKH 3HAHWIH
[PETEeHJCHTOB Ha IIOCTYIUICHHE B acNUpaHTypy 1O HampasieHHio mnoarotoBkd 11.06.01 —
«DJIEKTPOHHMKA, PpaJHOTeXHHKA H CHCTEMBI CBS3M», CIIHCOK PEKOMEHIYEMON JIMTEpaTyphl,
pekomeniyeMbie MHTEpHET-pecypebl.

3. Bonpoch! VISt BCTYIHTEILHOT0 HCNIBITAHHSA

1. CraTHcTHYecKasi pA/IHOTEXHHKA

1.1. Mamemamuueckoe onucanue u Memoovl AHAIU3A CUSHALOE U ROMEX

ITpocTpancTBo curHanoB. Merpuyeckue v JTHHEHHBIE IPOCTPAHCTBA CHIHAIOB.

JluckpeTHble npecTaBaeHus curaanos. [lomHsie opToHOPMAIEHBIE CHCTEMBI.

MuTerpanbHele npezactaBienus curHanos. [IpeoOpasoBanus ®ypee, ['minbepra u japyrue
HHTErpallbHbIe peodpazoBaHus.

PaszjoxeHnne curnana no 3ajaHHoi cucreme (yHKUHH. ['apMOHWYECKH aHAIM3 CHTHAJIOB.
CriekTpbl NMEpHOAMYECKHX MW HENMepHOAMYeCKHX CHTHaloB. Teopema orcueToB KoTelbHHKOBA B
4acTOTHOMH 00nacTy.

JluckpeTHble curnanel 1 X aHainus. JluckperHoe npeodpasosanue @ypoe u ['unbbepra u ux
coiicTa. Pemeruartelie GpyHkumn. Z-npeobpazopanue.

Coobulenus, curHamsl u momexu. [lepenaua, u3BiedeHne M paspylicHHe HHGOpPMAIMH.
Pajmocurnanst. Pajnocuruanel ¢ aMnauTyaHOH M yTII0BOH (YacTOTHOW M (a3oBoit) MoaynsAinei u
MX CHEKTpbl. Paguocurnansl co cnoxkHOM (cMeUIanHo#) Momynsnueit 1 ux cnexktpel. Orubaromias,
¢asa 1 yacToTa y3KONOJOCHOIO CHIHAlIA, AHATHTHYECKHE CUTHAIIBL,

ITlymbl M momexu kak ciywaiinele mpouecchl. [IIOTHOCTH pacnpesiesieHHsi BEPOSTHOCTENH,
XapaktepucTuueckue  QyHkuuu  u QYHKUMM  pacnpeielieHusl  CAydalHBIX — IPOLIECCOB.
DHepreTuuecKue XapakTepHUCTUKH CIy4YalHBIX MpoueccoB. MOMEHTHbIE M KOppeJslHOHHBIE
dynxnuu. CrexTpansHas riotHocts. CBolcTBa KoppensimonHbsiX (ynxkumii. Teopema Bunepa-
Xunyuna. CTalMOHApHOCTh W 3ProJMYHOCTh CIYHYAMHBIX I[POLECCOB. ABTOKOPPEISLUHMOHHBIE H
B3aUMHBIC KOppensunonHble ¢yHkuuu. HenpepeiBHOCTE M auddepeHIHpyeMOocTs CllydaiHbIX
npoueccoB. MurerpupoBanne cnyyailHbIX mpoleccoB. ['ayccOBCKHil caywaiiHbii mpolece M ero
xapaktepuctukn. Ilponecesl Onu3kne K rayccoBckoMmy. MMmynbcHbBle W TOuEUHBIE clydaiiHble
npouecchl. MapkoBckie npollecchl.  Y3KONONOCHBIE ciyuaiiHble mnpouecchl. CraTuctuueckue
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NApaKTepHCTHKH orudatomieii, Gazbl M UX NPOM3IBOAHBIX Ul CYMMBI CHTHAJa H Y3KOIOJIOCHOTO
uyma. BeiGpocsl ciyqaiiHbIX IPOLECCOB.

1.2. Mooenu paouomexnuueckux yenetr u yempoiicms

Jluneiinple W HelMHeHHBIC HeNMH M YCTpOHCTBA. MeTOABI aHamM3a CTAlMOHAPHBIX M
[EPEXO/IHBIX PEKHUMOB B PAIMOTEXHMUYECKHUX HEMAX, YCTPOHCTBAX M JHHAMHYECKHX CHCTEMax.
MeTo/1p1 NcciieIoBaHHs YCTORYHBOCTH PAJHOYCTPOUCTB H IMHAMHYECKHX CHCTEM.

JluneHHbIe HEeNM M YCTPOMCTBA ¢ MOCTOSHHBIMK NAPAMETPAMH. AKTHBHBIE JIHHEHHBIE IICIIH.
Veunmurenu W MX XapaktepucTuku. [lapamerpsl, rpadsl W 3KBHBAIEHTHBIE CXEMbl YCHIHTEINEH.
[Ipoxoxkienue cHrHamoB M moMex (HeTEPMHHHPOBAHHBIX M CIydYaifHBIX Kojebauuil) uepes
JIMHEWHBIE IIETTH € MOCTOSIHHBIMH MTapaMeTpaMH.

Henunelinple nenu u ycrpoiictBa. MeTojbl aHaiM3a HeIMHEHHBIX Leneid. YMHOKHUTENH
HacTOTBL. AMIUIMTYAHBIE orpanuuntenu. Jlerextopsl. IlpeoGpasoBarenn yacToThl KojeGaHuii.
['enepatopel koneGanuii. ABToKOneOaTebHbIe cUcTeMbl. Mogaynastopsl konebGanuii. llemu n
YCTpO#iCcTBa C NepeMeHHBIMH NapaMeTpamu. [lapamerpuueckoe ycujeHHe, NpeobpazoBaHHE H
reHEepHpOBaHHUE KOJIeOaHUH.

Bo3zzeiicteue cnydaliHBIX TIpOLECCOB Ha HeJWHEHHbIE M MapaMeTpHYECKHe LEend H
yerpoiictBa. CTaTHCTHYECKHE XapaKTePUCTHKH MPOIECCOB HA BBIXOJE HEIMHEHHBIX YCTPOMCTB M
METO/IbI UX HAXOKICHHUS.

JluckpeTHbie  nuMHelHBIE cucTeMBl.  MeToxsl  aHanM3a M CHHTE3a  JIMCKPETHBIX
paJHOTEXHUYECKHX yCTPOHCTB. Lludpossie dunapTpel. PexypcuBHBIE W HepeKypcUBHBIE LU(POBBIE
¢unbTpel. dusuyecKas OCYHIECTBHMOCTh MU YCTOWYMBOCTH HMQPOBBIX (GHILTPoB. MMIynbcHBIE
XapakTepUCTUKH LH(PpoBbIX GHALTPOB. CHEKTPAIBHBIH AHAJIHW3 C IOMOLIBIO JMCKPETHOTO H
6sicTporo npeobpazopanus Oypse.

Cnensume paguorexHuueckue cucrTeMbl. CTaTHCTHYeCKas IMHAMHKA PaJMOTEXHHUYECKHMX
ciaensiux cucrteM. CTPYKTypHBIE CXeMBl CHEIAIMX CHCTEM: aBTOMATHYECKOH PperylIHpOBKH
(ycusieHMs, aBTOMAaTHYECKOH MOJACTPOMKH 4acToThl, ()a30BOM ABTOMOACTPOMKH M Ap.).
CraTucTHYECKHE XapaKTEPUCTHKH IHCKPHUMHHATOPOB. MeTO/Ibl aHAIM3a IMHAMHUYECKHX CHCTEM C
NEPEMEHHBIMH ¥ CllyyaiiHbIMM napameTpamMd. CraTHcTHuYecKas JIMHAMHKA HENpepbiBHBIX,
JIUCKPETHBIX U UMITYJILCHBIX CHEISAIINAX PJHOCHCTEM.

1.3. Lughposvie memoowl obpabomxu cuznanos

JluckpeTusanus CHTHaJIOB IO BPEeMEHHM M KBAaHTOBAHME M0 YPOBHIO. AHAaJIOro-mu(poBbIE
npeobpaszosatenn (ALITT) 1 BeIGOp mapameTpoB Koja. MeTobl CHHTE3a aIrOPHTMOB H YCTPOMCTB
undposoit  obpabotku curnanos. Iludposas ¢unsTpauns u wiadpossie GUILTPEL OMHOKH
KBaHTOBAHMS W OKpyriaeHus. Metoasl pacuera nudposix ¢unstpos. Koahduuuent nepenauun u
HMITyJIbCHAs XapakTepucTHka nudpoeix (Guabtpor. LludpoBas ¢unbTpanus Bo BpeMeHHOH H
yacToTHOH obOmactax. Lludposoit cnexrpanbHbiit ananu3. Beictpoe mnpeoGpasoanne @ypbe.
Indposas 0O6paboTka MHOTOMEPHBIX CHTHAIIOB H H300paKeHHH.

2. CucreMbl paiMOCBSI3H W TeJIeBH/IeHIs

2.1. Paouocucmemsl u ycmpoiicmea nepedasu uHghopmayuu

OGnacty npuMeHeHHs W 3ala4u nepefaun uHpopmanuu. Mepa koinvectBa MHGBOpMALIHH
(Xaprau, K. IllenHon). Durponus McTOMHMKA HHOpPMAIMH W ee CBOMCTBA. M30BITOYHOCTD.
[Tpoussomutenbnocts. Anddepenumnanbias sHTPOIHSL.

[lponycknas cnocobnocth kanama cBsizn. @opmyna Illennona. OcHoBHas Teopema

koauposanus. [lonsatHe o xoauposanun HH(pOpMaLMK: Ko, anaBUT, OCHOBAHME M 3HAYHOCTD
koaa. Mertoan ®ouo-lllennona u Xadpmena nocrpoenus sddextusnoro koxma. Ilpuniun
MOCTPOCHHS KO/0B, 0OHAPVKHUBAIOUINX W Henpasinsgionnx omubku. CrnocoObl npHemMa JBOHUYHBIX
CHIHAJIOB B KAHANAX ¢ MOCTOSIHHBIMHU napamertpami. HexorepenTHBIN nipuem aBorunbix AM u UM
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curnanos. [lpuem ®M curnanos, «obpatnas padora» u npumerenne ODPM. llpuem curnanos B

KaHAJIAX CO CIIyuaiiHbIMU napamMeTpaMi. XapakTepHCTHKY KaHanoB. OMHOUHBIH TPUEM JTBOMUHEBIX
Guoktyupyromux  curnanos.  Pasnecennsiit  npuem  curnanoB. Teopuu  noTeHIMalbHOM
nomexoycroiuuBoctH  B.A. Korenbnukopa.,  Kpurepuii  nOMEXOyCTOHYMBOCTH — NpHeMa
HEIIPEPBIBHLIX COOOMIEeHUI. Briurpeiil 1 0000IIEHHBIA BBLIMIPBILT B OTHOLICHHH COOOIIEHHE
(curHam) my™m. AJNTOPHUTM ONTUMAJILHON JEMOJYJISALMH HEIPEPBIBHBIX COOOLIEHUH NpH ciabbix
nomexax. Bujael MoayisuuMu npu nepeaadye HemnpepbIBHbIX cooOumeHuit. MomHocTh mymMa Ha
BBIXOJIC JEMOAYIISATOPA M €ro sHepretudeckuii cnektp. [lpumenenne AM, BM, OIIM, ®M u UM,
MX CpaBHEHHE 10 BbHIMIPHILY © ¢usudeckoe oObsAcHeHwe. [lnaTa 3a TOBBILEHHYIO
nomexoycrounocte npu @M u UYM. TloporoBele siBleHHs NMpH Mepejade HENpepbIBHBIX
coobuennit. Lludposble Meroiabl mnepejiauu HenpepblBHbIX cooluienuit. MMIiylibecHO-Ko10Bast
monymsuus (MKM). Tudpepenuuansnas UKM u pensra-momynsius. OCHOBBI TEOPHH pa3jiesieHus
curHasioB ¥ MHorokaHanbHbIX PCIIM. Heobxomumoe W 10CTaTOYHOE YCIOBHS JIHHEHHOTO
pasznenenus curHanoB. YacroTHoe, BpemeHHoe M (a3zoBoe pasjielieHHME CUTrHasloB. Pasjenenue
curHasioB 1o ¢opme. ACHHXpPOHHBIE aJIPpeCHBIC CHCTeMBbI nepenaud uHbopmaimu. [IpumeHenue
CIIOXKHBIX IyMOno100HbIX curHanos B PCITH.

Pannonuuun. /[nanason paauoBoiH B cucTeMax nepeaayu uudopmaiui. Bunsl paguocucrem
nepenaun uHpopmanuu (PCIIN): cBsa3Hble, TeneBHU3HOHHBIC, TEIEMETPUYECKHE H KOMAaH]HBIE.
Kanan cBa3u u ero xapakrepuctuku. [lpomycknas cnocoOHOCTH KaHana. XapaKTepUCTHKH H
napaMeTpbl nepenasaeMoil uHdopmauuu. CTpyKTypa paJMOCHTHAIOB. MeToAbl MOIYNSLHH H
KoaupoBanus. Moaembl u  koxeku. 3ammura wuHdopmauuu. Kputepum xauecta PCIIM.
Muorokananeapie  PCIIM.  MHOroctadiiioHHble  paaHMOCHCTEMbl  Iepefayd  HHpOpMalHH.
Cunxponuszanus B PCIIU: da3zoBast, TakToBas, MUKIOBasA H KaIpoBas CHHXPOHH3AIIHS.

2.2. PaouomenesuszuoHnvle cucmembl

duszyuyeckye MNPUHLUMIBL, HCHOJIb3yeMble Juist (OpPMHUpOBaHHUs, MNepejayd, IpueMa u
KOHCepBallMu W300paxkeHui. Jluana3oH paJvoOBOJIH, HCIOJIb3YEMbIH B TeleBHACHHH. MeTo/ibl
pasznokeHuss n300paxkeHMH Ha dyeMeHTbL [IpMHIMO TNoclenoBaTeNbHOH Nepeiaydd 3JeMEHTOB
uzobpaxxenus. Kanp, crpoku u onemeHTsl u3o00paxenus. CIUTHOCTE  H300pakeHUs.
CuHXpoHHM3alIMs CMEHBI KaJIpOB M Hayaja pa3BepTku cTpok. DopmaT TeIeBH3MOHHOIO CHrHAJA.
CranaapTsl TEJIEBU3HOHHBIX CHTHAJIOB.

Oco0eHHOCTH TNOCTPOEHHs TENeBU3HOHHBIX mepenatunkoB. llepenaua panmocurnana
nzobpaxkenus. [lepemaua 3BykoBoro comnpoBoxacHus. dopmupoBaHMe M Nepegada CHTHATIOB
CHUHXPOHM3allUM M Koja uBeTHocTH curHana. [IpeoGpasoBanue onTHYecKOro M300pakeHUs B
JJIEKTpUYECKUH curHal B nepeaatoied tenesuznonnoit kamepe (I11TK). Ontryeckas cucrema [1TK.
Ilepenatromme  teneBM3uoHHBIE  TpyOKM.  MollHble  LIMPOKOIIOJIOCHBIE — YCHIMTENH €
KOPPEKTHPYIOLIMMH LiensiMA. MeTozibl cTaduIu3aluy YacToThl B TEIEBU3HOHHBIX NepeaTuuKaXx.

Oco0eHHOCTH TIepe/IaloInX M IPHEMHBIX TeJIeBU3UOHHBLIX AaHTEHH METPOBLIX, ACLIHMETPOBBIX
H CAHTHMETPOBBLIX BOJIH. OCOGGHHOCTH TEJICBU3HOHHBIX TIPHECMHHKOB. CEHﬁKTOp KaHallOoB,
npeoOpazosaresb yactoTsl, Y 1Y, BuaeoycunuTens 1 1IeKoep IBETHOCTH. Y CTPOHCTBO BbIJICIICHHS
CUHXPOUMITYJILCOB U1l CHHXPOHW3ALUH pA3BEPTKH H300pa)keHMsl TIPHEMHOH TEJIEBU3HMOHHON
TpyOkH. ['eHepaTopbl cTpouHOH M KaapoBoil pa3BepTKH. MeToabl 3anOMUHAHMS, CKATHA H
XpaHeHHs H300paKeHH

[ludpoBoe TeneBuieHuE.

Ci’lyT}'[HKOBb]C TEJIIEeBU3HOHHBIE CHCTEMBI.

Tenernznonusie cuctemsl 0630pa n HabIOAeHU(B TOM YUCIIE U CKPBITHOTO).

TeneBuznonnbie BU3Hpbl. TeneBH3HOHHBIC CHCTEMbl HABEEHHS M TIPHLIEIIMBAHHSA.

OxXpannble TeNeBH3HOHNbBIE CHCTEMB.
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CHeTeMbl npeaynpexicHnsa CTOIKHOBCHHA U CHCTCMBbI NPHYAJTHBAHHA.

2.3. Cucmenst u yempoticmea paouoynpasieHus

OO6acTi npUMeHeH st 1 3a/1a4u yrpaBlieHHs 0O BbEKTaMH.

DieMeHTbl TEOpHH aBToMaruyeckoro ympasineHus. OObekThl ynpasiaeHus. Koutyp
CIIeIAUIEer0 YIIPABIECH!S U €r0 OCHOBHBIE 3BEHbSI.

KomanaHoe criesinee paguoynpasieHie, aBTOHOMHOE paJIHoyIpaBIeHHe, paIuoynpasjieHue
MpH HABEJCHHH IO JIydy, YIpaBleHHe KOCMHYECKHMHM ammnapataMd. OCOOEHHOCTH paaHOIMHHH
ynpasiieHus oobektamu. KoManiHo-Hu3MepuTebHbIe KOMIUIEKCh. Pagnoynpasienye npudopamu u
arperataMd. CHHTe3 W aHAIM3 CHUCTeM paauoynpasieHus. Mcmoap3oBaHue HMHMTAHOHHBIX
MOZIEIEH.

2.4. Cucmemol paouosnekmpornou 60pvov

3amaun paanoaekTpoHHOH 60ps0kI (PDB) ¢ cucTeMaMu TesleBHIEHHS U PAIHOCBSI3H.

Pajmorexunyeckas passeaka (PTP). Ompenenenne mnapameTrpoB pajMOCHTHANIOB CHCTEM
TeJNEBHIEHHs M PAJMOCBS3HM pa3jIMYHOro HazHaueHus cpencrsamMu PTP. Mertonasl onpeneneHus
MECTOIOJIOKEHHS CHCTEM PaaMoCBs3y U TeneBuaeHus. Dddextusaocts cpencts PTP.

MeTo/bl U CpeCcTBa paJMolIeKTPOHHOTO IPOTUBOACHCTBHA. [ eHepaTophl AKTHUBHBIX MOMEX.
Bubl akTHBHBIX TTOMEX.

2.5. Paouomexnuueckue cucmemvl u ycmpoucmea 6 Ouonocuu, mMeouyune, Memponiocuu u
Opyaux ompacisx

3agaun  pajgMocMcTeM B OWOJOTMM, MEIOHMIIMHE, METPOJIOTHH MW JIDYTMX OTpacisX.
HWcnonb3oBanue yabTPa3BYKOBBIX CHIHAIOB ISt MEUIIMHCKON JUAarHOCTHKH H J1e(EeKTOCKOIHH.

Menuuunckue yerpoiictea CBY, pagnoMeTpus, HHTPOCKOIHH, ToMorpaduu, kapauorpahun
U T.IL

Pajimorexunyeckue ycTpoicTBa u NpuOOpsI B METPOJIOTHH.

HMcnosnb30BaHHEe TEJIEBU3HOHHBIX CHCTEM B IPOMBIILIEHHOCTH, OHOIOTUU U MEIMIIMHE.

2.6. Memoowvl npoexmuposanus u KOHCMPYUPOBAHUS PAOUOINEKMPOHHBIX CPEOCmE

3aBHCHMOCTE TeXHHUecKuX TpeboBanuit kK POC oT uX Ha3HauyeHHs M YCIOBHHM JKCILIyaTalluu.
TexXHOIOrHYHOCTh KOHCTPYKLHH. MeTobI CTaHJapTH3alUKH B KOHCTPYHpOBaHHK. KoMroHOBKa H
KOMIUIEKCHAs MHMKPOMHHMATIOpH3ALMs pajinosiekTponnoit anmaparypsl (POA). Murerpanbhas
mukpocxemotexuuka, 6onpune (BUC) u ceepxbonbuue (CBUC) nnTerpaibubie CXEMBI.

Ileyarnbiii MoHTax. Pemonrtonpuroguocts PDA. CnocoOwl 3amutel POA 0T BO3zeiCTBHS
OKpYKAIOIEH Cpelbl, AMHAMHYECKUX TMEepPErpy30K M 3J1eKTPOMArHUTHOro u3jydeHus. TemsoBoi
pexum PDA. Hanexnocts PDOA.

3. Aurtenubl u yerpoiicrsa CBY

3.1. Bonpocer obwyeii meopuu

Vpasnenne MakcBeiuia. MatepuanbHble ypaBHeHHss M Tunbl cpeia. llomnas cucrema
ypaBHEHHH JIeKTPOAHHAMHKH. [ paHHuHble YCIOBHS DHEPrus dJIeKTPOMardHuTHoro noJjs. Teopema
VYmoga-IlolinTunra.

[TocTaHoBKa 3aj@a4 3JIEKTPOJAMHAMHKA M METOJAbl MX pelueHuss BHyTpeHHWe W BHELIHHE
3aj1a4M 3JeKTPOJAMHAMHUKH. TeopeMa eTHHCTBEHHOCTH.

CBoGO/IHBIE  2MEKTPOMATHUTHBIE  BOJHBI  KAK  pELIEHHs  OIHOPOJHBIX  YpaBHEHHH
HIEKTPOAMHAMHKH B Pa3HbIX cucTeMax KoopauHat. [lnockue 0 HOPOJHBIC BOJHBI B H30TPOIHBIX
JMBIICKTPUKAX, TPOBOJHMKAX M TMPOTPONHBIX cpenax. Bparienue NIOCKOCTH NOJNAPH3AIMH,
pezonancHoe morsomenne. HeMoHOXpoMaTHuecKHe BOJIHBI JUCHEPrHpYIOWKUX cpenax. Boanbl B
AKTHBHBIX CpeJlax: MPeACTaBIeHUEe O BOTHOBBIX NPOLIECCax B HENMHEHHBIX Cpe/iax.
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[Tajienne n0CKOH  OAHOPOJHON BOJNHBL HAa IUIOCKYHO TIpaHMIly paszjiesa OJHOPOIAHBIX
u30TponHLIX cped. Teopust ckun-yp¢ekra. JIBoiiHOE mnpesiomileHWe, Ha TpaHHlle pasfena ¢
THPOTPOINHON CpeJloH.

JlokanbHO-IIJIOCKHE BOJIHBI M reoMeTpuYecKas ONTHKA. YpaBHEHUs DHKOHala M IlepeHoca.
VpagHenue nyya. ConpoBoaatouuii TpexrpaHHuk dpeHe Ha Jyuye W ypaBHEHHE AJS MOBOpOTa
IUIOCKOCTH nosnsgpu3anuu. Pedpakuus B HEOAHOPOIHBIX Cpe/iax.

PanuopacnpocTpaneHie paHOBOIIH B IPHPOIHBIX YCIOBUAX. BiusHue 3¢MHON MOBEPXHOCTH,
Tpono- ©  wWoHochepsl, paaMOBOJHBI B  KOCMHYECKOM  mpocTpaHctBe.  M3iydenne
9JIEKTPOMArHUTHBIX BOJIH. DJieMEHTapHbIe U3TydaTeIu. biInkHAA U NaibHss 30Ha.

[Mpuniun [NoiireHca 1 S9KBUBAJIEHTHBIE IOBEPXHOCTHBIE HCTOYHHKH.

Cseaenue 3a7aud 00 M3JIYYEeHHM K HHTErpaIbHBIM M HHTErpoaHddepeHIHaIbHbBIM
YpaBHEHHUSM.

SlBnenus u 3anaun audpakuuu. Crporas noctaHoBKa AM(pakIHOHHBIX 3ata4. JJudpakims Ha
uMiaMHape, mape W kiuuHe. Ilpubmkenue [roiirenca—Kupxroda. I'eomerpuueckas Teopus
I paKIm.

3.2. Hanpaensiemoie sonnvt u ycmpoticmea CBY

VpaBHeHHS DNEKTPOJIMHAMMKH JUIs HAlpaBiisieMbIX BONH. Teopus M KiaccuuKaiys
cBOOOJHBIX BOJIH B MPOJOJBHO-PEryJISPHBIX HAMpaBJIAIOIIUX cHUCTeMaX. THIIBI HaAMpaBlIsIOLIMX
cucteM. [lonele W KoaKCHalbHBIE BOJHOBOABL JlUdnekTpuyeckHe BOJNHOBOJBI M JIMHUH
[OBEPXHOCTHBIX BOJIH. [loNble BOJMHOBOJBI ¢ YAaCTHYHBIM JIUBJIEKTPUYECKMM H THPOTPOIHBIM
sanonHeHueM. [1o10cKOBbIE 1 MUKPOIOJIOCKOBBIE JIMHUH, IIEJIEBbie H KOMILIAaHAPHBIE BOJIHOBO/IBL.
OnTHyecKre BOJTHOBOJIbI; CBETOBO/BL. 3aMEATSIOIIUE CTPYKTYphl. MCKyCCTBEHHBIE MUIJIEKTPHKH.
KBazuonTHueckre HanpasJIsiOIMe CHCTEMBI.

TexHuueckue XapakTEPHCTHKM M OCOOEHHOCTH KOHCTPYHMPOBaHHMS (PMIEPOB pPa3IHYHBIX
JHanasoHoB. KOHCTPYKTHBHO-TEXHOJIOTHYECKHE OCOOEHHOCTH MHKPOMOJIOCKOBBIX JIMHHM.

Teopust anexTpomMarHuTHBIX pesoHatopoB. [lonbie pesonaropel. JluanexTpuieckue u
(eppuToBBIE  pe3oHATOpHL. Pe30HATOpPHl HA OCHOBE IUIAHAPHBIX  CTPYKTYp. OTKpBITHIC
KBa3HONTHYECKHE PE30HATOPBLI.

TexHuyeckne XapakTepPHCTHKH M OCOOEHHOCTH KOHCTPYHWPOBAHHSA PE30HATOPOB PA3/IM4HBIX
THIIOB.

YactoTHble QUIBTPHI, dJIE€MEHTHI Teopud H Kiaaccudukanus. Peanusanus QuisTpoB B BHIC
BOJHOBOJIHBIX,  KOAKCHAJIbHBIX,  TOJOCKOBBIX M MHKpPONOJIOCKOBBIX  KOHCTPYKIIHii.
[lepecTpanBaemble GUABTPLI.

OcoOeHHOCTH KOHCTPYHPOBAHHS M TEXHOJIOTHH "HHTerpanbHbeIX cxem" CBY.

TIpHHIMIIB TOCTPOEHHS M METOIbl MPOEKTHPOBAHUH NpHeMornepenalomux ycrpoiicte CBY
muanazoHa. AxtueHble CBY MMKpPO2J7IeKTpOHHBIE YCTPOHCTBA HAa OCHOBE MOJIYIIPOBOIHHKOBEIX H
MHHMATIOPHBIX BaKYYMHBIX TNpHOOPOB: TeHEPaTOpbl, YMHOXKHTEJIM 4YacTOThI, MaJOULIyMslMe
yeuanutenu. Tlpumenenne OUNOIAPHBIX M TMOJEBBIX TPAH3UCTOPOB, JIABUHHO-MPOJIETHBIX THO/IO0B,
TYHHEJIBHBIX JHOJOB W AH0j0B l'anHa. Pexxumbl paboThl CXeMbl MOCTPOEHHS, KOHCTPYKIIHH,
XapaKTepUCTHKA U OCHOBHBIE I1ApaMeTPhI.

Momnsle CBY  yerpoiictBa Ha BakyyMHBIX TnpHOopax. KiucTpoHHble —YCHIMTEIH,
MarHeTpOHHbIE FeHepaTophl, yeuiuTenu 1 redeparopsl Ha JIBB u JIOB.

Bonpockl aBTOMAaTH3HPOBAHHOTO TTpoeKTHpoBaHus ycTpoiicTe CBY TIpuHUIHMIIBI MOCTPOCHUS,
CHCTEMBbI @BTOMATH3NPOBAHHOIO NPOeKTHPOBaHHA. Mozenn 6a30BbIX 3/1€eMEHTOB pa3HbIX YPOBHCIL.
CocTapnenne MoJIeNN ¢10KHOT0 00BeKTa.

3.3, Aumennvie yempoicmsa
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aeMeHTsl TeopuH anTenH. [IpueMuas 1 nepeiarolas aHTEHHbL, UX OCHOBHBIC 1TAPAMETPBI H
TEXHUUEeCKHe XapakTepucTHKH. CooTHOIIeHHE pPEeKHMOB [IpHeMa M Mepefavyn. Teopema

B3aMMHOCTH. D(deKkTHBHAS 110BEPXHOCTh aHTeHHbl. OOpaTHOE HM3y4YeHHe TMPHEMHOH AHTCHHBI.
[Ipubnuxenne 3aJaHHBIX TOKOB W NPHMEHEHHE CBEICHHI 00 HJIEMEHTapHBIX H3Iy4aTensx B
TEOPHH AHTEHH. AHTEHHA B PEalbHBIX YCIIOBHMS. YUET BIMSAHHS 3€MHON MOBEPXHOCTH M JIPYTHX
(axTopos.

Cucrema ofHOTHNHBIX M3Mydarened. Teopema NepeMHOKEHUs AMArpaMM. DKBHUBAJICHTHBIE
pemerku. HenpepoiBuble pacnipenenenus. Biusuue — aMmianTyaHo-Ga3oBbIX  3aKOHOB U
KOHQUTYpAllMH  anmepTypsl HAa  OCHOBHBIE  XapaKTePUCTHKH  aHTeHH. CrarucTuyeckue
XapaKTepUCTHKH aHTEHH.

MuoroanemeHTHBIe aHTeHHBI (pewieTku). B3aumoneicTBre 371eMEHTOB, METOJI HABOIMMBIX
3.J1.C. B IPUOJIMKEHNH 3aJITAaHHBIX TOKOB.

@azupoBannble aHTeHHble pemeTkd (PAP). Yacrornsle, ¢azoBoe u (azoyacToTHOE
CKaHupoBaHWe. JIMCKpeTHBIH W JMCKPETHO-KOMMYTAalUHOHHBIH — MeToibl.  [Ipubauxenue
OeckoHeuHoOH perieTkH, TeopeMa Dioke. MHOroy4eBble aHTEHHbBIE PEIIETKH.

TpaxkToBKa 3epKalbHBIX, PYNOPHLIX, JIMH30BBIX U JIp. AHTEHH KaK allepTypHBIX.

Bonpocs! cuHTe3a anTeHH CBepXHANpPaBIeHHOCTb.

Twune! aHTeHH K UX peanu3alys B pa3IUYHbIX JHANIa30HaX BOJH.

AHTEHHBI JUIMHHBIX, CPEIHUX U KOPOTKUX BOJIH. Bubpatopusie aHTeHHbI [Uis AuanazoHoB Kb
u YKB.

AuTeHHB! Oerymed BOJHBI JHUCKPETHOTO MW  HempepblBHOro THNoB. CrnupalbHBIE,
IUDJIEKTPHYECKHE U peOpUCTO-CTepIKHEBbIe aHTeHHBI. YacTOTHO-He3aBHCHMbIE AaHTEHHBL.

PynopHsle, 3epkanbHble, IMH30BLIE, L1eeBbIe | Ap. anTteHHbl CBY.

AHTEHHBIE PEIIETKH ¢ DJJIEKTPOHHBIM cKaHupoBaHueMm. Cuctembl ynpapineHus DAP,
npuMeHeHne  (EeppHMTOB M MOJYNPOBOJHUKOBBIX  3JIEMEHTOB.  AKTHBHBIE  PEIIETKH.
[Tpuemonepenatomue Moayid. AHTEHHBIE CUCTeMbl ¢ 00paboTkoil curHanoB. CHHTE3WPOBAHHbBIE
aneptypbl. CamodoKycHpylOIIHecs aHTEHHBIE CHUCTEMBbl YCTpoicTBa 00pabOTKH CHTHAIOB B
MHOT'03JIEMEHTHBIX AHTEHHBIX CHCTeMaX. AHTEHHBI ¢ MOIYIHPYEMBIMH MapamMeTpamMHu. AHTEHHBI,
npou3BojsiMe o0paboTKy IHPOKOMOJOCHBIX CHTHAJIOB. AHTEHHBIE CHCTEMBI C PEryJIHpPYEMBIMHU
NOJSPH3ALMOHHBIMH XapaKTEPUCTUKAMU. MOHOUMITY/IbCHBIE AaHTEHHBIE CHUCTEMBI.

4. CraTHCTHYECKAS TEOPHS CBSA3H

O01me cBeZIeHNs 0 CHCTEMAX M CETSIX TeIeKOMMYHHUKAIHH.

Wudopmanus, coobienus, curHanbl. CucTeMbl M CeTH TeJeKOMMYHHKalMi — cpela
uHdopMalMOHHOTO 0OMEHa, UX HazHAuYeH s, 33]a4H, COCTAB MPeIOCTABIAEMbIX YCIYT.

4.1. Paouocuenanwi

[Tonsitne Hecywero curnana. Kiaccudukanus curhanoB, ©Oasza curnana, YacToTHO-
BpeMeHHass mMaTpuna. [IpocThie W cloKHBIE (COCTaBHBIE) CHTHANbBI. ['eHepalns CHIHANOB pa3HbIX
TUIIOB.

Mogaynsauus u 1eTeKTHpoBanue curHanos. CreKTpbl MOy TUPOBAaHHBIX CHIHAJIOB.

Orubaroias dasza 1 yacToTa y3KOIMOJIOCHOT0 CUIrHana. AHaIMTHYECKHE CHTHATIBL.

OcHOBHBIE BUJIBI MOJIYNIALIMH, IPHMEHSAEMbIC B KaHAIAaX CUCTEM TEIEKOMMYHHKALIUH.

CpoificTBa M MCIIOJNIB30BaHUE OJHONONOCTHOH Moaynaunn. OcoOEHHOCTH MOIYIALUHH H
JIeTEeKTHPOBAHHWs! TIPH JIMCKPETHOM MOJIYJHPYIOHIEM CUTHAe.

Koppensiinonnast  (yHKIMS W CHEKTPalbHAash MIJIOTHOCTh MOIIHOCTH TapMOHHUYECKHX
CHIHAJI0B, MOJIYJIHPOBAHHBIX CIYUYAHHBIM NPOLECCOM.

CnekTpsbl cnokHbIX cirnanos. [osococoeperalonme curaansl.

4.2, Kooupoeanue ucmoununos 1 sanda1o6 casszi
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M30LITOUHOCTE CTOUHIKA COO0LIEHH H NpuuKHbl e€ nossnenus. Kiaccuduxauus MeTo10B
YMEHBIICHHA H3OLITOUHOCTH, YMCHBLICHHE CTATHCTHUCCKON M CEMaHTHYECKOH H30BITOUHOCTH.
Teopema K. Illennona o koaHpoBaHMHM MCTOYHMKA. KOHCTPYKTHBHBIE METOZBI KOAMPOBaHMA
MCTOYHMKOB, KOJIMPOBAHHE PEYCBBIX CHITHAIOB H CHTHAJIOB BHEO H300paKeHUH.

3azaua moMexoycToiunBoro Koauposanus. Kiaccupukaius noMexoycTonunBbIX KOJIOB.

BrokoBble KoAabl M MX JeKkoaupoBaHue. I[lpumepbl BakHEHIIMX OJIOKOBBIX KOJIOB.
[[MKIMYecKne KOMBI, METOAbl HMX JekoxupoBanus. CBEPTOUHBIE KOMBIL, MX KiaccHpukaums u
OCHOBHBIE XapaKTepPUCTHKH. MeTo bl AEKOAUPOBAHUS CBEPTOUHBIX KOJIOB.

D¢ PeKTHBHOCTL M IHEPreTHYECKHH BBIMIPBIN KoaupoBaHus. Koauposanue B KaHamax c
namaTei0. HenmHelHoe KoqupoBaHHe.

MeKayHapO/Hble CTAHAAPTHI CHKATUS PEUEBBIX H BHJICO COOOILIEHUHA.

4.3. IIpunyunsl MHO2OKAHAILHOU CEA3U

Knaccuduxarms METOIOB YIUIOTHEHHs KaHanos. JIuHelHble METO/IBI YIIJIOTHEHHUS KaHAIOB U
noctyna. YacToTHoe, BpeMeHHOe U (azoBoe pasjielieHHe KaHaIoB, pa3/ie/ieHHe KaHaloB 1o gopme
curganoB. OCHOBBI IMHEWHOH TEOPHH YIJIOTHEHHS U pa3/Ie/ieHHs KaHaJIOB.

[TpuMepbl HEIMHEHHOTO YIIJIOTHEHHS KaHAJIOB.

[IpuHIMIBl NakeTHOH mNepenadd HHGOpPMalUMH (He3aKperéHHble KaHassl). Hapymenune
Macintaba BpeMEHH W MOTEPH IPH MaKeTHOH nepeiade HHPOpMaLKH.

4.4. Moodemvr kananoe cesasu

HH3KOCKOPOCTHBIE M BHICOKOCKOPOCTHBIE MOZIEMBI IS TIPOBOIHBIX U paMoJuHui. Moxemsl
ROJIOKOHHO-ONTHYECKHX KaHamoB CBsi3H. OcoOeHHOCTH MOJEMOB MHOTOCTAHIIMOHHOTO OCTYTIA.
MoyzieMsl U1 nepeaud HHGOPMAIMK 110 YHEPreTHYECKUM ceTsAaM. MojieMbl [Uld KaHAJIOB CBS3U C
[IepeMEHHBIMH  apameTpaMu. Vcrnoib3oBaHWe B MOJEMAx MOJ0COCOEpEralomuX METOI0B
nepenavd ¥ npuéma curuanoB. OcoGeHHOCTH MOJEMOB IIPH Pa3HECEHHOM ITPHEME.

4.5. Coobuyenus, cueHanbl U NOMEXU 6 KAHWIAX C6A3U

Knaccuduxainus coobuienuii, curaanoB ¥ nomex. Crydaiinble mpoueccsl ¥ HX OCHOBHBIC
XapaKkTEPHCTHKH. JHEpPreTHYecKHe XapaKTEPHCTHKH CIyYalHBIX [POIECCOB, SHEPreTHYECKHE
CIIeKTphl, CBOMCTBA KOPpEeIAUMOHHBIX (QYHKIHMH, Teopema Bunepa — Xunuuna. ['ayccoBckue H
MapKOBCKME CITydaiiHble MPOLECcchl. Y3KOMONOCHBIE, Cilyyaiible nporecchl. BoiOpock! ciryuaiiHbIx
NPOILIECCOB.

@OyHKIHOHATBHBIE NPOCTPAHCTBA M HMX Oasuchl. JIMCKpeTHBIE MpPE/ICTaBICHUS CHIHAJIOB.
[Tonuble OpTOHOPMAbHBIE CHCTeMBbI (rapMonmnueckue (ynkuuu Panemaxepa — Yomuma, Jlarepa,
DpmuTa. J{McKpeTH3alus aHaJl0roBoro npouecca. Teopema 0TCUETOB.

[IpencTaBieHus Cly4aiHBIX NPOLECCOB panaMH M JH(pepeHIHaIbHBIMA  YPaBHEHHAMH.
Pewéruateie GpyHkuuu. Z-npeobpasobanue.

Moienu IMCKPETHBIX M HeNPepPhIBHBIX HCTOUHHKOB HH(OPMALHH.

4.6. I[Ipeobpazosanie cuzHalos i NOMeX 8 KAHA1ax ce:3u

MeTobl aHAIM3a CTALMOHAPHBIX M TEPEXOHBIX PEXKMMOB KaHAIOB CBs3M. JIuHeiinbie
KaHaJIbl ¢ TIOCTOSHHBIMH MapameTpamMi. [Ipoxosk/ieHne CUrHATIOB M IIOMEX Yepe3 JIHHEHHBIE KaHalIbI
C TOCTOSIHHBIMH TIapaMeTpaMH.

MeTobl aHajin3a HelHHeHHBIX KaHaioB. [TpeoOpa3zoBaHue CUTHAJIOB U IOMEX B HEJTMHEHHBIX
KaHalax ¢ NoCTOSHHBIMM napamerpamMu. CTaTHCTHYECKHE XapaKTEPHUCTHKH MPOLIECCOB Ha BBIXOJIE
HEJIMHEHHBIX YCTPOMCTB M METOABI X HAXOXKJIEHHS.

lHenunelinble YyCTPOHCTBA KaHAIOB CBA3M: MpcoOpa3oparend 4acTOThl, OTPaHUYHTEIH,
JETEKTOPBI. I'EHEPATOPLL, MOAYJIATOPLI.

Kananbl cBsa3u ¢ NEPeMEHHbIMI NapaMeTpamMu, NpoXosKIAeHHe CHIHAIOB Yepe3 KaHajlbl CBA3H
C TEPeMCHHBLIMM TapameTpamu. Pacmpesenenye SHepruM CHrHana BO BPEMEHHOH M HacTOTHOH
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obnactax. [lapamerpuueckoe ycuiaenue, npeoOpa3oBaHME€ M TIeHCPHPOBaHHE CHIHAJIOB.
Jluckperuble MHelHbIC KaHaabl, MeTojibl aHaJIM3a M CHHTE3a JIMCKPETHBIX KAHAOB CBSA3H M HX
yerpoiicts. Llupposbie (uUALTPBI, (u3MYecKas OCYLIECTBUMOCTE M YCTOHYHBOCTE LH(PPOBBIX
¢GunbTpoB. PexypcuBHble W HepeKypcUBHBIE LH(pOBbIe (GUALTPHL XapaKTepPUCTHKH IH(POBBIX
¢wibTpoB. [ludpoBoil crnekTpanbHBIE aHAIW3 HAa  OCHOBE JIMCKPETHOrO W OBICTPOTO
npeoOpazoBaHus.

Cnendue yctpoicTBa KaHanoB cBsizu. CTaTHcTHYecKas JUHAMMKA CJEISIUX YCTPOHCTB.
CTpyKTypHBIE CXEMBbI CIEASUINX YCTPOMCTB aBTOMATHYECKOH PeryJMpOBKH YcuJeHUs, (a30Boi U
YacTOTHOHN aBTOMATHYECKOW NOACTPOHKH.

Mozenn HenpepbIBHBIX KaHAIOB CBA3M: KaHas 0e3 noMex, KaHajl ¢ a/UIMTHUBHBIM IayCcCOBBIM
LIYMOM, KaHaln ¢ HeompeaenéHHo#l (a3oii curHaja M aJ/IMTUBHBIM IIYMOM M KaHal ¢
MEeXCHUMBOJILHON HHTepdepeHIInel U aTUTHBHLIM IIIYMOM.

Moyienin TMCKPETHBIX KaHAJIOB CBS3HM: BOMYHBIH CHMMETPUYHBIH KaHan O0e3 NamsTH,
aCMMMETPHYHBIH KaHan Oe3 MmaMsATH, KaHajl ¢ IaMAThI0 ¥ KaHal ¢ NakeTHbIMM OLIHOKaMH.
MopennpoBanue KaHAIOB CBA3H.

4.7. ITomexoycmotinusocms cucmem nepeoayu coobujenutl

3amauu CHHTE3a ONTHMAJIbHBIX INPHEMHHUKOB. Kpurepunm kayectBa npuéma COOOLICHHH.
OnTuManibHBIE aNrOPUTMBI HpHEMa TMpH  TOJHOCTBIO HM3BECTHBIX IapaMeTpax CUIHAJIOB
(KoTepeHTHBIH npHEM), MOHATHE corjacoBaHHoro ¢uabrpa. CornacoBaHHble QUIBTPLI IS
OCHOBHBIX THIIOB CHTH&JIOB. [lOMEXOYCTOHYMBOCTE ONTHMAIBHOIO KOTEPEeHTHOro MpuéMa
JUCKPETHBIX CUTHAJIOB.

ITpuém 11 curuanoB B KaHajlaX ¢ MEKCHMBOJIBHOH HHTepdepeHIHeH.

ITpuém curnanoB ¢ HeonpeaenéHHoH (aszoi (HexorepeHTHbIH npuém). IIpuém B ycroBHAX
bnykryaruii ¢az v amrumTya curHanos. [Ipmém auckpeTHBIX cooOlIeHMI B KaHajax ©
COCPEIOTOYEHHBIMH 110 CIEKTPY U UMITYJIbCHBIMU [IOMEXAMH.

Ocobennoctu mpuéma cooOIIeHUH B ONTHYECKOM JTHana30He BOJH.

CpaBHeHHE NTOMEXOYCTOHYMBOCTH BAapUAHTOB Iepe/layd JUCKPETHBIX coodieHui. [lpuem B
uesioM. [ToaneMeHTHBIH NPUEM ¢ KECTKMMH U MATKHUMH pelneHusMu. Teopema JIL.W. @unka.

4.8. llomenyuanvnvle 603MOACHOCMU Nepedayl coobufenUtl N0 KAHANam Ces3u

[IpoGnema obecneyeHUs BHICOKOH TOYHOCTH Mepe/iayi JUCKPETHBIX COOOIIEHUHN B KaHajax ¢
nomexamu. [loTeHnaibHbie BO3MOXKHOCTH TUCKPETHBIX KaHaloB cBs3H, Teopema K. [llennona s
JIMCKPETHOI'O KaHaJla CBA3H.

[Torenunanbuble BO3MOKHOCTH HENPEPBIBHBIX KAaHAIOB CBA3H IIPH MEpelayd JTHCKPETHBIX
coobuienuii. [Iponycknas crocoOHOCTE KaHalla CBA3H.

KpuTepun mnomMexoycTOHYHBOCTH Tiepe/layd HeNpepbIBHBIX cooluienuit. OnrtuManbHas
olleHKa mapameTpoB curHaia. OnTHUMalbHas  JEMOAYJALMS  HENPEPHIBHBIX  CHTHAJIOB.
[ToMeXoyCcTOHYMBOCTD CHCTEM TEpeaayudl HEMPEPBIBHLIX coo0IeHuH npu cnabeix noMexax. [lopor
MOMEXOYCTOHYMBOCTH.  AHOManbHble  ommOku.  OnTumanbHas — JUHeHHas  QUIbTpaus
HEeIpepbLIBHBIX curuanos, puiasrp Konmoroposa — Bunepa. @unbrpanus Kanmana.

Pemnenwue 3aj1aun HenvHeinoi Gunsrpaiuu. [ludposas nepenada HenpepbIBHBIX COOOLIEHMIH,
HUMITYJILCHO-KO/10Bask MOIY/SMSA U KOOUPOBAHUE C NPEACKA3aHUEM.

AJlanTHBHBIE METOABI IH(POBOTO MPEACTABICHHS HENPEPHIBHBIX COOOLIEHHH.

5. CuereMbl M CeTH TEJEKOMMYHHKALMI

3.1. Dnemenmor meopuu Maccoo2o obeayICUSAHUA

OCHOBHBIE [MOHATHS MACCOBOTO OOCNY)KWBaHMS, KJIAcCH(HUKALUsA CHCTEM MacCOBOrO
obcayxuanis (CMO). TunoBble pacrpesie/ieHust B TEOPUH MaccoBOro 00CIyKHBaHU, [10Ka3aTe/IH
s extusnoctn CMO, Teopema JIntrna, odmacT npuMeHeH#s, MeTo/ bl HeeneoBanus CMO.
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MO:LCHH BXOAHBIX TOTOKOB. CTalIl"lOl!upl-Ible H HECTallMOHApHLIC MOTOKH, HyaCCOHOBCKHG

MOTOKH, MOTOKK Dpianra, notoku [Tanema, Teopema XHHUHHA O CXOTUMOCTH CYMMBI TOTOKOB.

Mapkosckne CMO. Cucrembl ¢ OeCKOHEYHOH H KOHEYHOH ouepeabid, MHOTOIMHEHHbIE
CMO, CMO c¢ otkazamu, CMO ¢ KOHeYHBIM M OECKOHEUHBIM HMCTOYHHMKOM, METOJMKA pacuyéra
nokasarenei adpdexrusroctn Mapkosckux CMO.

[TonymapkoBckue ciyuaiinble mnponeccel, Metoa KeHjanna, aHanu3 BIHSHHUS 3aKOHa
pacripejie/ieHusi BpeMeHH o0CHyuBaHUs Ha cpeaHee Bpems oxuganus CMO, npuopHTeTHBIE
CMO, Buabsl OpuHOpPHTETOB, MeToauKa aHaiauza npuoputetHbix CMO.  OcobenHocTn
MyJabTHIUIEKcHpoBaHus B ceTssx PDH u SDH.

Metoasl umuTalimoHHOr0 MoienupoBanus CMO.

O6wume mozenn CMO, MeToabl MOAETMPOBAHKS BXOIHBIX IOTOKOB, METO/IbI MOZIETHPOBAHUA
npouenypsl o6ciaykMBaHUA TpeOOBaHWM, MOIEIHPOBAHME 0O BPEMEHH M MO COOBITHAM,
IJIAaHUPOBAHHE CTATHCTHYECKOIO IKCNEPUMEHTA, METO/Ibl COKPAIIEHHsl BPEMEHH MOJIETUPOBAHHKS,
CMeLIaHHbIE (AaHATMTHYECKHE H UMUTALMOHHBIE) MeTo1bl aHam3a CMO.

5.2. Cemu maccosozo obenysicusanus

[lonsaTHe ceTeil MaccoBOro 00CIyKUBaHHS.

MapkoBckHe ceTH MaccoBOro oOCTy)KMBaHWS, MOJEIUPOBAHUE CHUCTEM Mepelayl JaHHBIX
CeTSIMH MaccoBOT0 00CTYKUBAHHS.

[Ipencrasnenne o cersx Iletpu. OcHoBHBIE BapHaHTHI Hcnoib3oBaHus ceteit [lerpm ans
MOJIETTHPOBaHHS CHCTEM H CeTeH TeleKOMMYHHKauui. MozjenupoBaHue Ha OCHOBE KYCOYHO-
JMHEHHBIX arperaTtoB. JJIEMEHTbl TEOPHHM IIPEJIMKATOB M HX HCIOJb30BAHHE I ONHCAHHUSA
MPOrpaMMHO-aNNapaTHBIX KOMIIJIEKCOB.

[Tpencrasnenuns o6 skcnepTHO# cucteMe. OCHOBHEIE Pa3HOBHIAHOCTH 000JI0OUEK AKCMEPTHBIX
cucreM. [loHATHS MaTeMaTHuYecKOro anmnapara paslIH4YHBIX HeYETKUX MHOXecTB. Mcmonb3oBanue
BO3MOXKHOCTEH TEH30PHOIO HMCUMCICHMS JUIS  MOJEIHpPOBAHHSA INPOrpaMMHO-ANINapaTHBLIX
KOMIIJIEKCOB.

5.3. Apxumexmypa cucmem u cemeil MmeieKOMMYHUKAYUL

OcHnogbl cemeegulx MexHoNo2Ul. ApxurekTypa " OCHOBHEIE IJIEMEHTBI
TEIEKOMMYHHUKALMOHHBIX  ceTeH.  ApPXHMTEKTYpa  B3aUMOJEHCTBHA  OTKPBITBIX  CHCTEM.
CeMuypoBHeBas MOjie/b B3auMo/ieiicTBHA OTKpbIThIX cucTeM (BOC). Ypouu Moenu v GyHKIHH,
peanu3yeMble Ha KaxJioM U3 e€ yposHel. OcHoBHBIE 35ieMeHThl Mojlen BOC: QyHKIMOHANBHBIH
YPOBeHB, ycilyra, ciyxk0a, coefiuHeHue, 010K AaHHBIX, TPOTOKOJ cBA3u. OnpeaeneHre NpoToKoa
CBA3M M €ro HaszHauyeHue. [ToHATHE NPOTOKONBHOTO cTeka W npoduias npoTokoior. CHocodbl
cnenrprKanuy 1 BepupHUKaIlMH TEeJIeKOMMYHUKAIITMOHHBIX MPOTOKOJ0B. [IpoToKoakl pu3nueckoro
ypoBHs. [lporokonsl kanambHoro ypoBHs. OcoOEHHOCTH MPOTOKOJIOB [UIS JIOKAIBHBIX H
rinodanbHbixX ceteid. [IpoTokomsl, npuMeHseMble B JIOKaJIbHBIX CETAX.

MeTo/1bl KOMMYTAIIMH B CETAX TEJIEKOMMYHHKAIWH.

3.4. Cucmembt u cemu menekoMMynuxayuil.

HazemHble cpesictBa cucTeM M ceTell TenekoMMyHHKauui. CeTH mnpoBoAHOH TenedoHHH.
Paguopeneiinple muHuM cBszH. CUcTeMBbl MEHPKHHTOBOH pajuocBsa3d. CHCTEMBI COTOBOH CBS3H.
TpankuHroBBIe cHCTeMBI CBA3H. CreluanbHble CUCTEMb! CBSI3U: BOWCKOBBIE, C MOJBOJIHBIMH WJIH
MOA3eMHBIMH O0BEKTAMH H 1.

CucTeMBl CIYTHHKOBOM ¢BA3M. [IpuHIMNIBI mocTpoeHus cucteM cnyTHUKOBO#H cBsizu (CCC).
Cucrtembl OpOMUT CNYTHUKOB CBS3U. Buibl, 0cOOEHHOCTH M €cMOCOOBI OPraHM3allMH CIYTHHKOBbIX

pasnonnHnii. XapakTepucTHKH CIYTHHKOBBIX pamnonunnii. Juanazonst pabounx uyacror CCC.
TTpUHIIATTBL MEKAYHAPOJAHOTO H FOCYaPCTBEHHOTO PerynpoBanus ucnoib3opanus yactor B CCC.
Ocnosupic  noxazarenn CCC. 3oubl BHAMMOCTH, TOKpBITHSA, o00ciaykuBaHus. [lponycknas

© Ypoy



A MuHucTepcTBo 06pa3oBaHua M Hayku Poccuiickoi Qegepaumnn.
PaNbCKUA
{DEHEDaﬂbelﬁ MenepanbHoe roCyAancTREHHNE asToHoMHOe 06pa30BaTeNbHOe yypexaeHne

) M
Frdl aonriliAa O T
YHWUBEPRCUTET

1PGHECCUOHA RO GlpesOnannyd «YpanbCkuil henepanbHbiil

YHUBERCUTET UM2HN NepBoro NpasuienTta Poccmn B .H.Enbunka» (YpOYy

Deseseutis ; g ,' U NporpaMMa BCTYNMTEnbHBIX MCBITaHMIA B aCMPaHTYPy
11.06.01 - HanpaBneHne «31eKTPOHNKA, PaAHOTEXHMKA U CHCTEMbI CBA3I
cTp. 12 n2 18

cniocobnocts CCC. Ceanc crazu B CCC n ero npojoskntesisnocts. Buasl tpadpukos B CCC.
Ocodennoctu nocrpoenust CCC s Tene- u pajuoBetatus, TeaedoHNH, Nepejadyn AaHHbIX, JUIs
nepenadu  MyJbTHMeAMHHOro Tpaduka. CHCTEMBbl paJHOBELIATEIBHON CIYTHHKOBOH CBA3H.
Cucrembl (pUKCHPOBAHHOH CIYTHHKOBOII cBsi3. CHCTEMBl MOJBHKHOH CITyTHHKOBOH CBSI3H.
DKOHOMMYECKHE MOKA3aTeId U KPUTEPHH dKOHOMHUECKOH 3 dexkTuBHocTH Mcnonb3oBanus CCC.
Meron wmuorocraniuondoro gocryna (MJI). Cnocobbl  opraHuzalum  MHOTOCTaHIIMOHHOTO
noctyna. MJI ¢ yactoTHeIM pa3aelieHueM kaHaaoB. MJ] ¢ BpeMeHHBIM pa3jieieHHeM KaHaioB. M/|
c pazzenenueM 1o ¢dopme curHasioB. Mertojasl  chaywaiiHoro gocrtyna.  OpraHuzanus
HHPOPMALMOHHBIX M ciyxeOHbIX kKaHaimoB cBsa3H. Kocmuueckuit cerment CCC. boprosoe
obopynoBanue cnnyTHHKOB cBsi3u. CnyrHuku-perpancastopsl (CP). CP 6e3 obpabotku nHa Gopry.
CP ¢ oOpaborkoit Ha Gopry. Hasemusiii cerment CCC. Ilpuemnble, nepejaioiiue ¥ npHeMo-
nepenatoye 3emable cTaHuu (3C). OcoOeHHOCTH OpraHU3allii CITYTHUKOBBIX ceTel Ha OCHOBE
reocTallHOHAPHBIX U HU3KOOPOUTAJILHBIX CYTHHKOB CBS3H.

Crparerus pa3BUTHs CHCTEM CIYTHHKOBOH cBA3M. [Ipumeprr U 0COOEHHOCTH JeHCTBYIOIUX
cucreM. IIpumepsl 1 0COOEHHOCTH HU3KOOPOMTAIBHBIX CHCTEM CIYTHHUKOBOH cBsi3u. Ilpumepnl u
0COOEHHOCTH CpeAHEOPOMTANIBHBIX CHCTEM CIYTHHKOBOH CBA3U. OCOOEHHOCTH NOCTPOECHMS
opbutansHOi rpynnupoBKH. CHCTEMBI CBS3H € HCIIOJIL30BAaHHEM T'€0CTAIHOHAPHBIX CITyTHHUKOB.

Janbnocte paguocBazu. Pacder SHepreTH4eckoro mnoTeHIHajla pajuoiuHuu. Dakropsl,
OrpaHHYMBalONIMe JAJIbHOCTh JCHCTBUS KaHajda pajHOCBA3M: 3HeproobOecnevyeHue, BIMSHHE
napaMeTpoB KaHasa (3atyxaHue, pedpakius 1 T.11.), TOMEXH U Jp.

[Ipunumuner  obecrniedeHuss  MHPOPMALMOHHOW  0E30MAaCHOCTH  CHUCTEM M CeTei
TeJIEKOMMYHHUKAIUH.

Onenka yszBumocTH uHbopmanuu. Ompenenenue TpeGoBaHmii K 3amuTe HHGOOpPMAIIHH.
DyHKIMHA U 337a94 3amHTH HHGopManuu. CpejicTBa 3alUTBl U CHCTEMBbI 3alMTHI HHPOPMAIHH.
Kpunrorpadguyeckue Metonpl M cpeicTBa 3allMTHL 3aumra HHGOPMAIMH B KOMIIBIOTEPHBIX
CHCTEMAX.

6. PagnorexHuueckHe cHCTEMbI

6.1.Cucmemsi u ycmpoiicmea paduoniokayuu

O6nacTu npUMeHEHHUs U 3a/1a4u pajuosiokanuu. Bujasl paaunonokanun. O630p npocTpaHcTsa.
Bunel 00630pa, 30Ha 0630pa 1 Bpemst 0630pa.

dusnyeckue OCHOBBHI pajguosiokanuu. DddextuBHas muomans paccesuus (I1IP) uenei.
Ionsipuzanmonnass Marpuua paccesHusi. Mozaenu peaibHbIX TOYEYHBIX M HPOTSKEHHBIX 1eNei.
HaGmonaeMocTh ToyeyHbIX Leneil Ha (oHe MPOTSHKEHHBIX (painoI0KallHOHHBIH KOHTPACT).

Hanbnocte nedicteua PJIC. Bauguue armocdepsl M moacTHnaromed NMOBEPXHOCTH Ha
nanepHocTh aeicreusa PJIC.

YerpoiictBa oOHapyxeHHst (OOHapyKWUTeNH) pPaaHONOKAllMOHHBIX CHIHaioB. CTpyKTYpsI
oOHapyxuTtenei. OOHapyKMTenM nayeK KOTepPEeHTHBIX M HEKOTEPEHTHBIX PAJHOUMITYIbCOB Ha
done wyma M KoppeiaupoBaHHBLIX nomeX. lludposbie obHapyxuTenu. 3HAKOBbIE, PAHIOBHIEC,
pobacTHble M aJanTUBHbIE OOHapykuTead. MeTojbl CTAOMIIM3ALMK YPOBHS JIOKHBIX TPEBOI.
[ToporoBast MOIHOCTH PaJMOIOKAIIMOHHOTO CHTHAJIA.

Pazpematomas cnocoOHOCTh M0 JAJILHOCTH, YIJIOBBIM KOOpPJMHATAM W CKOpocTH. Bbibop
30HIMPYIOLLETrO CHIHATA.

[lpoctbie W crnoxkmble  curnansl.  JIBymepnas xoppensuuonnas ¢ynxuus  (JK®D)
3onaMpylonlero curuana. Myuxuus Heonpeienennoctd (PH) M amarpaMma HeolpeneneHHOCTH
(JIH) paamonokaimoHHbIX CUTHAIOB.

MeTo b1 H3MepeHns KOOPAMHAT W napamMeTpoB JBHKeHUs uenel. Creasdume U Hecaeasume
HM3MEPHTEITH.
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Mazosbie, HACTOTHLIE W MMIIYJIbCHBIE AabHOMEPBL. PajHOIAIBHOMEPBI CO  CJIOKHBIMH
curdazamu. llpenenst 01HOZHAYHOTO H3MEpPEHUS, pazpelialonias CrocoOHOCTL M TOUHOCTH
pPaIno/laTbHOMEPOB.

Msmeputenu paaumanbHoii  ckopocTH  ueneil.  llpenensl  0JHO3HAYHOTO — M3MEpEHHS,
paspelnatoas cnocoOHOCTb U TOYHOCTb U3MEPHUTEIEH CKOPOCTH.

AMIUTUTYZHBIE W (a30Bble OJHOKAHAILHBIE MeJeHraTopbl. AMILIHTYAHbIE, (a30Bble U
CYMMapHO-pa3HOCTHbIE MOHOHMIIYJIbCHBIE NejieHraTopel. [Ipesesnbl OIHO3HAYHOIO W3MEpeHus,
paszpelnatoiias crnocoOHOCTs M TOYHOCTH MEJIEHTaTOPOB.

H3MepuTenu yriioBeIx CKOpOCTEH.

ITaccuBHBIE, aKTHBHBIE W KOMOWHMpPOBaHHbBIE TOMEXH. XapakTepHCTHKH ToMmeX. bopnba ¢
naccuBHbIMHM noMexamu. Cenexuus apwxywuxcs uenei (CIL)). KorepentHo-umnynbscuble PJIC.
Pexexnus mnaccHBHBIX momex ¢ momoinbio rpeberuateix ¢GuiastpoB (PI'®). [udpossie PI'd.
KayecTBO nmogaBnenus nomex.

PJIC ¢ cunresupoBanHoit aneprypoit (PCA). Bruibop napametrpoB PCA u CTPYyKTYpBHI
uudposoii 06paboTku. PagnonntepdepoMeTpsl €O CBepXWIMHHON 0a30il. ANepTypHBIH CHHTE3.
Pagunosuenue.

ITpoctpancTBeHHO-BpeMeHHas 00paboTKa CUrHAJIOB. ABTOKOMIIEHCATOPHI AKTHBHBIX TTOMEX.

Bropuunas o6paboTtka paguonokannoHHoW HHpopManuu. OOGHapY)KEeHHE U CONPOBOKICHHE
TpaekTopuil. KanManoBckas GpuibTpaius TpaeKTopuid.

MHorono3uuoHHas pajnoaoKaius.

OG6Hapy)KeHHE CHTHAJOB TEMJIOBOIO pajnousiydeHus. Cxembl paguomeTpoB. MeToJsl H
YCTPOHCTBA H3MEPEHHS KOOPAMHAT UCTOYHHUKOB TEIUIOBOTO PaIHOU3yYeHUS.

[ToanoBepxHOCTHAS PAIMOIOKAIHS.

Henunelinag paguonoxanusi.

6.2. Cucmembl u ycmpoiicmsa paouonasuzayuu

MeTtop1 OnpeieneHns MEeCTOTION0XKEH!SI 00BEKTa U CIIOCOOBI BRIBOJA €0 B 3aJJaHHYIO TOUKY
npoctpadcTBa.  [lpuHmunel  pagMoHaBUTrallMM W METOABI  TEXHHYECKOM  peanu3aliuu
pajnonasuranonHeix  cucreM (PHC) wu  yerpoiictB(PHY). Metoasl panumoynpasieHust B
paJMOHaBUTAlMU. DJIEMEHTHl TEOPHH aBTOMaTHdecKoro ympasieHus oOwbextamu. Koutyp
CIIEAIEr0 YIPABIEHHS H €T0 OCHOBHBIE 3BEHbS.

KomannHoe cressinee paguoyipaBlieHie, aBTOHOMHOE paJiHOyIpaBiIeHue, paJuoynpasieHue
IIpH HaBEIEHWHW 110 JIydy, YIpaBjleHHe KOCMHYeCKMMH anmnapatamu. Oco0eHHOCTH paJHOIMHUH
yNpaBieHHUsd 00bEKTAMHU.

Apronomuble PHC: cucrempl cumcieHuss nyTH. PaauocucTeMbl HaBHralMM 10
reopuznyeckuM nossm 3emiau. PaauoBeIcOTOMEPBI H JIOMJIEPOBCKHE H3MEPUTENN CKOPOCTH U yIJia
cHoca JeraTelbHbIX annapato(JUC).

KoppendunoHHo-3KcTpeMaabHble  M3MepHTEeNnH  ckopocTH.  O030pHO-CpaBHHMTENBHBIE
paanoHaBHTallMOHHBIE cucTeMbl. CHCTEMbI HABUTAIIUY 110 pesibedy U KapTe MECTHOCTH.

KommniekcupoBanue HABUTALIMOHHBIX CUCTEM c paiMOTeXHUYECKUMHU u
HEpaTHOTEXHUUECKUMU aTuukaMu. Murerpuporannsie PHC.

Pannocucrems! panpned HaBuranmu (PCJIH). Tloctpoenue rinoGajibHBIX M perHOHallbHBIX
PCJTH. ®azosbie n umnynscHo-dazorsie PCIIH, ucnons3yromue jJajibHOMEpPHbIE M Pa3HOCTHO-
JIUTBHOMEPHbBIE METO/1bl OTipe/iesieHust MecTonosoxkeHust. [lorpemnocrn PCJTH.

Cnyraukosle paanoHaruranuonnsie cucremsl (CPHC). Tlepenaua ceenenunii 00 opdburax
CNYTHUKOB noTpebuteno s teseit Hasuranuu. OcobeHHOCTH NMOCTpoeHMs U PYHKIIHOHNPOBAHHS
CPHC. Bausnue armocdepnl u Koemuueckoi cpeawsl Ha Xapaktepuctukun CPHC. Merosb
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onpenenenns  Mecrononoxkenns v CPHC: JIOTIIEPOBCKMH,  NalbHOMEPHBIH,  Pa3sHOCTHO-
JAJILHOMCPHBIH.

Paauocuctemsl  Osokneit  nasuranuu  (PCBH). PagmocucTeMbl MOCAAKH  JA€TATE/ILHBIX
anmnaparos.

To4noCTh OIpeJesieHHs] MECTONONIOKEHH B MO3HIHOHHBIX PHC. JluHuu M NOBEPXHOCTH
nonoxenus. Omuoku nuauil nonoxenus. OmmubOKY onpeneaeHns MeCTONOJIOKCHNS Ha IJI0CKOCTH
M B IPOCTPAHCTBE, DJUIHNC M IJUMMICOMI OLIMOOK MOJOKCHHUS. Pa6oune 3o0ubl PHC.
['eomeTpuueckuil gaxrop.

6.3. Ocobennocmu nepedauu ungopmayuu 6 MHO2ONO3UYUOHHBIX PaoUONOKAYUOHHBIX U
PAOUOHABUZAYUOHHBIX CUCTIEMAX

3ajiaun mepenaun uudopmaiuu. Paguonuuuy. Jlnanason paaMoBOIH B CHCTEMAX NCpE/atn
pradopMmaly. BU/b paHOCHCTEM Tepe/iaun HHOopMaIuy (PCITH): cBsI3HBIE, TEAEMETPHUCCKHE U
xomaHaHble. Kanan cBs3u ¥ ero xapaktepucTuku. [IpomyckHas cnocoOHOCTh KaHajla. CtpykTypa
paJIMOCHTHAIOB. MeTObl MO AN H KOJMPOBaHHs. 3allnTa unpopmanuu. Kpurepuu kayecTsa
PCIIHN. [u¢pporsie PCITA.

6.4. Cucmemor u ycmpoticmea paspyulenus unhopmayuu

OGnacTh NPUMEHEHWs W 3a]1aud CHCTEM paspylieHus HH(opmaluu (paauo3/1eKTPOHHOM
6opsOB1 — POB).

Pammorexuuueckas passeaka (PTP). Tloctpoenne cucrem u ycrpoiicts PTP. Onpenenenue
apaMeTpOB PAJMOCHTHAIOB PAJIMOTEXHHYECKHX CHCTEM pa3/U4HOTO HA3HAUCHUA CPEACTBAMH
PTP. Meronpl  ONpeleNeHHsi  MECTOIOJIOKEHHS  PaJIMO3ICKTPOHHBIX  CHCTEM (PIC).
D¢ppexruBrocTs cpencts PTP.

MeTo/sl W CpeicTBa paspylueHHs HHQopmauuu. ['eHepaTopbl aKTHBHBIX IOMEX. Bust
AKTUBHBIX TIOMEX: 3arpajuTelIbHble, IPULIEIbHbIC, OTBETHBIC H HMHTAIIHOHHBIC.

Pajnos1eKTpoOHHAsA MACKHPOBKA. XapaKTEPHCTHKHU KaueCcTBa palAOMacKHPOBKH. CKpBITHOCTE
¥ HezameTHOCTH. OOIIMe MeTO/bl MACKHPOBKM OOBEKTOB W YMEHBIICHHS PAJIMOKOHTpacTa Pat
WUcnonpszoBanue mupokornonocHsix (IITIC) u  cBepXIIHPOKOMNOJOCHBIX CHIHAJIOB (CHIIIC).
MackupoBKa ¢ HOMOUIBIO ITACCHBHAIX MOMEX.

OCHOBHBIE ~ OPTAHW3AIMOHHEIE  METONBL  IIOMeX03almThl.  M3MeHeHne — napameTpoB
pajMocurHana B mporecce paborel, Goppba ¢ moMexamH € TOMOIIBIO YCTPOMCTB CEJIEKIHH
paauocurnanos. 3aumra POC o1 BO3CHCTBHS CPEJICTB TIOPAKCHHA. D¢ dexruBHoCcTh cpencts POb.

4. Kpurepuu OLEHKH 3HAHUIT IPETEHICHTOB HA MOCTYIUIEHHE B ACIIHPAHTYPY
110 HanpasJaennio noAroroBkn 11.06.01 — «31eKTPOHHKA, PAIHOTEXHHKA H CHCTEMDI CBA3I

OlleHKa OTBETOB MPETEHICHTOB Ha MOCTYNJIEHUE B aCIHPAHTYPY N0 JaHHOMY HalpaBiCHHIO
MIPOM3BOANTCS 1O MATH GAIIBHON NIKane W BBICTABIACTCSA COITIACHO KPHUTEPUAM, NpUBEJICHHBIM B
Tabnuie.

KpHTepHH OLIEHKH OTBETOB MPETEH/IEHTOB MPH MOCTYIIEHHH B aCMUPAHTYPY

Ouenka Kpurepun

OTnuuno |. OTBeThbl HA NOCTABIIEHHbIE BOMPOCH! M31aratloTes JIOrH4IHO,
MoCAe10BaTENLHO U HE TPEOYIOT 0MOIHUTENBHBIX NOACHEHHH.
2. JleMOHCTPHPYIOTES IYOOKHE 3HAHUS MO AHUCLIMILIHHE.

3. Jlenaiores 000CHOBaHHbBIE BBIBOABI.

4. OTpeT CaMOCTOATEILHBIA, TPY OTBETE HCIOJIL30BAHbBI 3HAHK,
npuodpeTénnbie paHee.
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‘anpmuu . OTBeThl HA NOCTARIECHHbLIE BONPOCHI H3/1araloTes

| CHCTEMATHIMPORAHO W N0CJIEA0BATENLHO.

2. JleMoHCTpHpYETCH YMEHHE aHATM3MPOBAThL MaTepHal, OJHaKO He
BCE BbIBO/IbI HOCAT apryMeHTHPOBAHHbIH M 10Ka3aTelbHbIH XapakTep.
3. Matepuan uznaraercs yBepeHHO, B OCHOBHOM MpPaBHIIbLHO aHbl BCe
OrpeaeseHns U MOHATHS.

4. NonyuieHsl HeQOMbIIWE HETOYHOCTH NPH BbIBOJAX H
MCIONb30BAHHHM TEPMHHOB.

Y 10BNETBOPUTENIBHO 1. JIonyckatoTes HapyLIEeHWs B NOCIeN0BAaTENbHOCTH H3I0KEHHUA MPH
OTBETE.

2. JIeMOHCTPUPYIOTCS NMOBEPXHOCTHBIE 3HAHWSA [IMCLMTUTUHBL.

3. MmMeroTca 3aTpyIHEHHSA C BBIBOAAMMU.

4. OnpeneneHus U NMOHATHSA JaHbl HE YETKO.

HeynosnersopurenbHO 1. Marepuan usnaraercs Henoce10BaTebHO, COMBYMBO, He
NpeACTaBIAET ONpeaeaEHHON CUCTEMBb] 3HAHUH 110 AUCLMIIMHE,

2. He naHbl OTBEThI Ha 10TOJHUTEIbHBIE BOITPOCHI KOMHCCHH.

3. JonyuieHsl rpy0Obie olIMOKH B ONpeesIeHHAX H MOHATHAX.

5. CnHcok pekoMeH/1yeMoii JInTepaTypbl (0OCHOBHAsI H 10NOIHHTEIbHAS)

OcuoBHas

1. Kouun B.B. Cucremsl cniyruukoBoi paguonasurauuu / B.B. Konun, B.I1. Xapuenko;
HanuonanbHeliil aBuannonssid yuusepceutet. K.: Xonrex, 2010.

2. OsumnnukoBa E.B. BoproBble undpoBble aHTeHHBbIE pEIIETKH W HX JJIEMEHTHl /
E.B. Opunnnukoga, /I.1. Bockpecenckuii, [1.A. IlImaunnun. M.: Paguorexuuka, 2013.

3. KynpusnoB A.M. PamwosnektponHas Gopwsba. OcuoBbl Teopun / AJM. Kynpusnos,
JL.H. lllycToB. M.: By3oBckas kxura, 2011.

4. Tlanuenko B.A. PaccesiHMe M INOIJIOIIEHHE JIEKTPOMArHUTHBIX BOJH HEOHOPOJHBIMH
chepuueckumu Tenamu / B.A. Tlanuenko. M.: Pagunotexnuka, 2013.

5. Banees B.I'. Henuneiinas oopabotka curnanos / B.I'. Banees. M.: Paguorexnuka, 2013.

6. bakyner I1.A. PanronaBuraiiuoHHbBIE CUCTEMBI © Yu4eOHHUK JUist By3oB. U3a-e 2-e, ucrp. u
nom. / [L.A. bakynes, A.A. CocHoBckuii. M.: Panuotexuuka, 2011.

7. llpeuu3noHHblie cucTeMbl ONWKHEHl YacTOTHOM PpPaJHOIIOKAIMH  IPOMBIIIIEHHOTO
npumenenns / B.A. Arasni, B.M. lasbinoukus, B.B. Esepckuii, B. C. [lapmun, C. M. CMmonbckuii
/l M.: Paguorexnuka, 2013.

8. bopzor A.b. MuinumerpoBasi pajnoIOKallUs: METOJbl OOHAPYKEHWS M HaBEJICHUS B
YCJIOBHSIX €CTECTBEHHBIX M opraHusoBaHHbIX nomex / A.b. bopsos, P.Il. beictpos [u ap.]. M.:
Pagmorexnuka, 2010.

9. Ilsernos B.B., Jlemun B.O., Kynpusuos A.M. PaauoanextponHas 6opwba:
pazuopasBeaKa U paadonpoTtuBoeiicTeue. M.: By3osckas kuura, 2012,

10. MBanoB M. Pajguorexnuueckwe Nemd W curHanbel. YueOHMK aus By3oB. Cranmapr
TpeThero nokosnenus / M. Mpanos, A. Cepruenko, B. Ymakos; non pexa. B.H. Vmakosa. Crub.:
[Turep, 2014.

11. MeTosbl McCieloBaHUs PaJIMOIOKAIMOHHEIX XapaKTepHeTHK oObexToB. MoHorpadus /
Iloa pen. C. Sronsuukosa // M.: Paqnorexuuka, 2012,

12. bukkennn P.P. Teopus snekTpuycckoi csizu: yaeOHOe nocodue Ajst CTYIeHTOB BBICIINX
yueOnbix zaejaennii / P.P. bukkennn., M.H. Yecnokor. M.: M3natenbckuili LEHTp «AKaaeMHsi»,
2010,
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13. Tamsukosckuii B.M. / Lindposas oGpabdorka curnanos / B.WU. Nanzukosekuii. M.: Conon-
npecc, 2013.

14. Bepba B.C. PaanosiokanuotHbie CHCTEMBI 3eMieo030pa KocMuueckoro 6asupoBaHus /
B.C. Bep6a, JI.b. Heponckuii, U.I'. Ocunos, B.O Typyk. M.: Paanorexnuka, 2010.

15. Huxkurtun H.IIL. Ilpuwem m oOpaboTka cUrHaloB B LH(POBBIX CHCTEMaX Mepeayuu

yuebnoe nocobue / H.IT. Hukurun, B.M. Jlyzun. ExarepunOypr: MsnaTenscTBO Y paiabeKoro
yHuBepcuTeTa, 2013.

JonoanurenbHas

1. PaanodneKTPOHHBIE CHCTEMBL: OCHOBBI MOCTpoeHHs u Teopus. Crnpapounuk. Usx. 2-e
nepepab. u gon. / mox pex. S J1. Illupmana. M.: Paqnorexnuka, 2007.

2. Bacun B.A. MudopmannoHHbIe TeXHOJIOTHH B PaJHMOTEXHHYECKHX CHCTEMax : y4yeOHoe
nocobue / B.A. Bacun, U.B. Biacos [u ap.]; noa pea. U.B. ®egoposa. M.: Uza-so MI'TY um. H.D.
Baymana, 2003.

3. KoumparenkoB [.C. PagwoBuaenue. PajuonoKallMOHHBIE CHCTEMbI JMCTAHIITMOHHOTO
30HAMpoBaHUS 3emiM : ydebHoe mnocobue s BysoB /mox pex. I.C. Koumaparenkos. M.
Panuotexuuka. 2005.

4. Manoxun A.E. MHorokaHajbHble M MHOTOCTAaHIIMOHHBIE PaJMOCHCTEMBI Mepeaavn
uHpopManuy : yuedbHoe nocobue. ExarepunOypr: M3n-o Ypanbckoro ynusepeuteta, 2013,

5. Bakynes [1.A. PagronokanuoHHble cucTeMsl @ yueOuuk s By3os / I1.A. bakynes. M.:
Pammorexuuka, 2007.

6. Pammorexnmdeckue cucrembl: yuebuuk / ITox pen. KO.M. Kaszapunosa, M.: Axanemus,
2008.

7. Bepba B.C. ABnanuoHHBIE KOMIUJIEKCHI PaJIMOJIOKAIMOHHOTO J030pa H HaBEICHUS.
Cocrosnue u tenenimu passutus / B.C. Bepba. M.: PagnoTexnuka, 2008.

8. Beicrpos P.II. IlaccuBnas paauoJioKalus: MeToipl oOHapyxkeHus obbektoB / P.IL
Brictpos, I'.K. 3aropun, A.B. Coxonos, JI.B. ®enoposa; nmoa pen. P.IL beictposa u A.B.
Coxkonosa. M.: Paguorexuuka, 2008.

9. Bepba B.C. OOnapyxkenue Ha3eMHBIX O0O0BEKTOB. PaanosiokalmOHHbIE CHCTEMBI
obHapyKeHHs W HaBeJeHUs Bo3ayuHoro 6asuposanns / B.C. Bepba. M.: Panuorexuuxa, 2007.

10. OneHuBaHMe JATbHOCTH M CKOPOCTH B pajuosiokaldoHHeIX cucremax. Y. 1 / Iloa pen.
AW. Kanamenkosa u B.1. Mepkynosa. M.: Pagnorexnuka, 2004,

11. OnenuBaHHe JaTbHOCTH M CKOPOCTH B PaJHONIOKanMoHHBIX cuctemax. Y. 2 / Ilox pen.
B.M. Mepkynosa. M.: Paauorexnuka, 2007.

12. Tlepynos IO.M. PaauosnekTtpoHHOe MOJaBieHHe HH(MOPMALMOHHBLIX KaHAIOB CHCTEM
ynpasnenus opyxuem / 10.M. ITepynos, K.M. ®omuues, JILM. [Oaun; nox pen. 10.M. Ilepynosa.
U3n. 2-e, ucnp. u gonoin. M.: Pagnorexnuka, 2008.

13. Tonoposckuii U.C. PaquoTexHuuecKue 1elu W CHTHAIEI : ydeOHOe nocobue Ui By30B /
N.C. I'onoposckuit. M.: JIpoda, 2006.

14. Antennsl u yerpoiictea CBY : yuye6nuk ans By3os / Ilox pen. JI.W. Bockpecenckoro. M:
Hzn-80 MAH, 1999,

15. Konosaios I'.®. Paguoasromartuka : yueouuk a1 By3os / [.®. Konosanos. M: MITPXP,
2003.

16. Verpoitctra renepuposanns H popmuposanus paguocurnanos / IToa pea. I'M. Vrkuna,
M.B. Baaroseuenckoro, B.H. Kynemora. M.: Pangno u cBsss, 1994.

17. 1lndpossie nponeccopst o6padortkn curnanos. Crnpasounuk / Tloa pea. A.I'. Ocranesko.
M.: Paano u cBssb, 1994,
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18, backakos C.M. Paamorexuuueckue lenu H curHaasl : ydyeduuk ans Bysos / C.H.
backakos. 3-e u3., nepepad. u xor. M.: Buieut. mk., 2000.

19. Inmenos 10.B. Texunueckas snektpoaunamuka / 10.B. Ilumenos, B.M. Boasman, A.JL
Mypagsnos; nox pea. 10.B. [Tumenosa. M.: Paguo u cBsazp, 2000.

20. IlerpoB B.M. DnexkrponnHamuka u pactpoctpaHerue paanosonn / B.M. Iletpos. M.:
Panuo u cesize, 2000.

21. Hukxomsckuit B.B. DiekTpojuMHamMuka ©  pacmpocTpanenne pamuosonn /  B.B.
Huxonsckuii, T.U. Hukonsckas. M.: Hayka, 1989.

22. I'puropbes A.Jl. Dnextpounaamuka u Texuuka CBY / A J1. I'puropees. M.: Beicm. mik.,
1990.

23. Pabunep JI. Teopus u npumenenue undpopoii odpadorku curnanos / JI. Pabunep, b.
Foyna. M: Mup. 2008.

24. Cepruenko A.B. Iludposas o6paborka curnanos / A.b. Cepruenko. CII6.: ITutep 2005.
604 c.

25. Tuxonos B.U.. Cratuctuueckas paaunorexuuka / B.M. Tuxonos. M.: Pagno u cBsi3b,
1982.

26. Tuxonos B.W.. Ontumansueii npuem curnanos / B.M. Tuxonos. M.: Paguo u cBsi3b,
1983.

27. Teopus obnapyxenus curnanos / [lox pexn. I1.A. Bakyra. M.: Paauo u cBass, 1984.

28. Ilrawex M. Lludposoe tenesunenue (Teopus u Texnuka) / M. Iltauek. M.: Paxno u
cBsI3b, 1990.

29. CucteMsl u ceTH nepenaun uHbopmanny : yueObnoe nocobue ans Bysos / [lox pexn. P.b.
Masensl. M.: U3n-so MAU, 2001.

30. OcHOBBI panoympasjieHus : yuebHoe mocobue mwis By3os / [Tox pen. B.A. Beinensa. M.
Pajmo u cBaA3b, 1995.

31. I'epacumenko B.A. OcnoBpl 3amutel wHbOpMaiMu : ydeOHMK Juisi By3oB / B.A.
I'epacumenko, A.A. Mamok. M.: U3a-80 OO0 «Muxombank», 1997.

32. PagnoTexHmueckue cucTeMbl nepenaud uHdopmanuu : yuyeGHoe nocobue ais BY30B /
[Ton pen. B.B. Kanmeikosa. M.: Paguo u cBsizb, 1990.

6. Pexomenayembie UnTEpHET-pecypenl

1. ITopran undopManuonHo-oOpasoBarenbHbIX pecypcoB YpdY http://study.urfu.ru
2. 3onanbHag HayuHas 6ubmorexka Yp®@V http:/lib.urfu.ru/

[IporpaMmy BCTYNHTENBLHOTO HCTIBITAHMS B CIUPAHTYPY MO HampasieHuto noarotosku 11.06.01 —
«DIIEKTPOHUKA, PAZIMOTEXHUKA U CHCTEMBI CBA3H» pa3paboTalin:

JIOLIEHT, K.T.H., JIOLEHT (j }j‘)féjﬂv = (Baxenun B.I'.)

[Ipodeccop, A.T.H., ToUEHT (1labynun C.H.)

Ilpodeccop, K.T.H., 1OLEHT (Actpenos /1.B.)

v
7 cal
JlOLeHT. K.T.H., JOUCHT i A g (JIyuunun A.C.)
. .
Hayunpiii corpyaHuk W (Jlecnas JLJ1.)
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//——-/- (Ilabynun C.H.)
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