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MuHucTepcTBo Hayku 1 Bbicwero obpasosaHus Poccuiickoin Genepaunu.
Ypanbcxuu depepanbHoe rocyfapcTBeHHOE aBTOHOMHOE 06pa3oBaTesibHoe yupexaeHue
menepaanbM BbiClwero obpa3soBaHus «Ypanbckuit deaepanbHblii YHUBEPCUTET UMEHU MEPBOro
YHMBepCMTeT Mpe3sunaeHTa Poccum B.H.EnbunHa» (YpdY)
wvesst nepaoro Npesugesra  [TPOTPAMMa BCTYNMTENbHBIX MCNbITaHMI B acnupaHTypy
Pocovm B.H. Envupna Hay4uyHnas cneymanbHoCTb — 2.2.16 «Pagmnosiokaymsi M pagmoHaBuraLms »

cTp. 3 n3 23

1 Ha3HadeHHe U 00J1aCTh IPUMEHEHHUS

[IporpamMma ompenenser TpeOOBaHHS K CONEPIKAHMIO BCTYHNMTENbHBIX HCIBITAHHHA B
aCIIUPAHTYPY MO HAYYHOM crenuaIbHOCTH 2.2.16 «Paguonokanus i pagioHaBUT AU .

IIpennasHadyena i IOATOTOBKH K BCTYIHTEILHOMY 3K3aMEHY B aCIIUPAHTYPY 110 CIEAyOIIei
Hay4HOU CIIENHUaNbHOCTH — 2.2.16 «Paguomokanus v paanOHaBUT aIHsI»

[lenpro BCTYNMTENBHOTO 9K3aMeHa SBISETCS MPOBEPKA CIOOCOOHOCTH H T'OTOBHOCTH
IPETEHCHTa K 00yYEHHIO 10 IPOrpaMMaM IOATrOTOBKY HayYHBIX U HAYYHO-IIEIarOTHYECKHX KaIpOB
B aCNUPAHTYpe B COOTBETCTBUM C (elepaJbHBIMH T'OCYNApCTBEHHBIMH TPeOOBaHUAMH (IPUKA3
MHHHCTEPCTBA HayKH BheIcmiero oOpasoBaHus ot 20.10.2021 r. Ne 951), BHIIOIHEHHIO
npodecCHOHANBHBIX 33134 B chepe HayuHOH NesTeIbHOCTH.

®opMa NpoBeeHUs BCTYNUTEILHOI0 HCILITAHHS

BerynutenbHble HCHBITAHHUS IO CIEHHAIBHON IUCHHUIUIAHE B aCIMPAHTYPY IIPOBOIATCA B
dopme ycTHOrO cobecemoBaHHS IO BOIPOCAaM, IEPEYeHb KOTOPHIX OBOJHUTCA 1O CBEICHHS
IOCTYIAKOIIKX IIyTEM OIyOIHMKOBAHHUS IPOTPaMMBI BCTYMHTEIBHBIX HCIBITAHUN HAa OQHUIHATEHOM
CaliTe YHUBEPCUTETA.

TpeGoBaHus K mpoueaype BCTYNHTEILHOI0 3K3aMeHAa

TpeboBanuss K NOpAIKY IUIAaHUPOBAHWs, OPraHW3alMd W IPOBEJEHHS BCTYIHMTEIBHOIO
9K3aMeHa, K CTPyKType B (popMe JOKYMEHTOB I10 €r0 OpTraHH3alliy OnpeeieHs! [Ipapuiamu nprema
NOCTYNAIIKX Ha oOyd4eHHe IO IporpaMMaM HOATOTOBKH HAYYHBIX M HAYYHO-IIENAarOrHYECKHX
KaJpOB B aCIUPaHTYpe.

Hacrosmas mnporpamMmma Oasmpyercs Ha BY30BCKHX AMCHHUIUIAHAX, COOTBETCTBYIOIIMX
(enepanbHOMY  rOCyZapcTBEHHOMY — 00pa3OBaTebHOMY — CTaHIApPTy II0  HANPAaBJICHMIO
«Pamnorexnuka». OCHOBHOM MaTepual CONEPXKHUTCSA B IUCHMIUIAHAX: PAIMOTEXHHYECKHE LENH H
CUTH&JIBI, OJJIEKTPOAMHAMHKA M pAacIpOCTPaHEHHE pAJMOBOJH; CXEMOTEXHHKA aHAaJOrOBBIX
YCTPOHCTB; CXEMOTEXHHUKA I (POBBIX YCTPOHCTB; MHKPOIpOIecCOphl; yeTpoiictBa CBY 1 aHTEHHEI;
BNICKTPOHHUKA; YCTPOMCTBA I'€HEPHPOBaHHS U (GOPMUPOBAHUS CHTHAJIOB; YCTPOHCTBA IpHUEMA U
npeobpa3oBaHus CHIHANOB; NU(poBas 00pabOTKa CHUTHAIOB M CHIHAIBHBIE IIPOIECCH OCHOBEI
TEJIEBU3HOHHBIX ~ CHCTEM;  BBIYMCIMTEIBHBIE  CHCTEMBI  PAJUOTEXHHYECKHX  CHCTEM;
paIuOTEXHUYECKHE CUCTEMBL.
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MuHncTepcTBO Hayku M Bbicwero obpasosaHus Poccuitckoin Geaepauuu.
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2 CopepixaHne NporpaMmal

Hacrosmas nporpaMma coIepXuT MaTepHal U3 CIEAYIOIHMX JUCIHUILIAH: PaTAOTEXHUIECKHE
LENH U CUTHAJIBI, SJIEKTPOAMHAMHUKA U PAaCIpPOCTPAaHEHUE PAIMOBOJIH; CXEMOTEXHHMKA aHAJIOIOBBIX
YCTPOMCTB; CXEMOTEXHHMKA IIMPPOBBIX YCTPOKCTB; MUKPOIPOLECCcophl; yerpoiictsa CBY u aHTEHHE;
3JIEKTPOHMKA; YCTPOMCTBA TEHEPHPOBAaHMS M (OPMUPOBAHHUS CHTHAIOB; YCTPOMCTBA IpHEMA M
npeoOpa3oBaHus CHrHaIOB; IH(ppoBas 00pabOTKAa CHTHAIOB M CHTHAIbHBIE IIPOIECCH OCHOBBI
TEJICBU3UOHHBIX ~ CHCTEM;  BBIYHCIUTEIBHBIE  CHCTEMBI  pPAJIMOTEXHHYECKHX  CHCTEM;
PaiuOTEXHUYECKUE CHCTEMBL. Tak jke ImporpaMMa COIEPXKHUT CIHMCOK PEKOMEHIYEMOM JTIUTEPATYPHI,
pekoMenayemsle MIHTepHET-pECypCHL.

Ha BCTymuTenpHOM 3K3aMeHE IIOCTYIAIOIIeMy MpeJiaraeTcs ABa BOIPOCA M3 IPOrPaMMEI
BCTYNHUTENBHBIX MCIBITAHHA B acnUpaHTypy. IIepBbii Bompoc U3 oO0IMUX CBeNEHHM 3JIEKTPOHMKH,
PaIMOTEXHUKH H CHCTEM CBA3d. BTOpoil 3aBHCHT OT BBIOPaHHOTO HAalpaB€HHs HAYYHOH
CIIENUATBHOCTH.

2.2.16 «Paduonoxkayua u paouoHasuzayua»

1. Cmamucmuueckasa paouomexnuxa
1.1. Mamemamuueckoe onucanue u mMemoovl GHANU3A CUSHAN08 U NOMEX

I[TpoctpancTBO cHrHaNOB. MeTpudecKue U TMHEHHbIE TPOCTPAHCTBA CUIHAJIOB.

JIuCKpeTHBIE TPeCTABICHHUS CUTHAIIOB. I10JIHBIE OPTOHOPMAIBHBIE CHCTEMBI.

WuTerpansHele npencTapieHus curHaioB. [IpeoGpasoBanus ®ypbe, ['minbepra u apyrue
HHTErpabHBIE IPe0Opa3oBaHus.

PaznoxeHne curHaiga 1o 3aJaHHOM chUcTeMe QYHKIWi. ['apMOHMYECKMII aHAIN3 CHTHAJIOB.
CnieKkTpel MEpHOIMYECKHX M HENEPHOAMYECKHX CHIHAIOB. TeopeMa oTcueToB KOTelBHHKOBA B
YaCTOTHOM 06J1acTH.

JlucKpeTHBIE CHrHANBl U HX aHanmu3. JluckpeTHoe npeobpazoBanue Oypbe u ['mnpbepra u ux
cBoMcTBa. Pemeryarsie pyHkumu. Z-ipeobpazoBaHue.

Coobmenus, curHaigel U moMexu. Ilepenaya, u3BiedeHHe W paspylleHHe HH(OPMAIHUH.
Panrocurnanel. Paguocuraaisl ¢ aMIUIMTYIHOM U yIJI0BOM (4acTOTHOM U (Ga3oBoit) MOAyIAIMeH U
UX CIICKTpPBI. PaJlMOCUTHAIIBI CO CTIOXKHOH (CMEIIaHHOM) MOAYIIAUMEN U UX CIEKTphl. Orubaromas,
¢a3a u yacToTa Y3KOMOJOCHOTO CHIHANIA. AHAIHTHIECKHE CUTHAIIBL.

[lymbl ¥ mMOMeXH Kak CiydaiHble Hpouecchl. [LIOTHOCTH paclpefeleHus BEpOSTHOCTEH,
XapaKTepuCTHYeCKHe (QyHKIMH M (QYHKIMH  paclpefeNieHHs  CIydaldHBIX  IPOLECCOB.
OHEpreTHYeCKHe XapaKTePHCTHKM CIy4aiHBIX HPOLECCOB. MOMEHTHBIE H KOPPENSAIMOHHEIE
¢ynxunn. CrekrpanbHas IIOTHOCTh. CBOMCTBA KOppensmMOHHBIX (yHKimi. Teopema Bumepa-
XunynHa. CTallMOHApHOCTh M 3PTOJUYHOCTH CIyYaWHBIX IIPOLECCOB. ABTOKOPPEIALMOHHBIE U
B3aUMHbIE KOppessinuoHHble (yHkunuu. HempepsBHOCTS U audhepeHIrupyeMOCTh CIydaiHBIX
npouecco. VMHTerpupoBaHue CIydYaiHBIX IPOLEcCOB. 'ayCCOBCKHMI CilydaliHBIM IpOIECC M €ro
XapaKTepucTHKU. lIpomeccel GnM3KHMe K raycCOBCKOMY. VIMIyNIbCHBIE M TOYEYHBIE ClydaiHbIe
npoueccsl. MapKOBCKHE IIPOLECCHL. Y3KONOJOCHBIE CiydalHble mpomecchl. CTaTHCTHYecKHe
XapaKTePUCTHKU Orubaromei, $paspl U MX MPOM3BOIHBIX ISl CyMMBI CHUTHAIA M Y3KOIOJIOCHOTO
uryma. BeIOpoCEI cirygaifHBIX IPOIIECCOB.

1.2. Mooenu paouomexnuyeckux yeneii u ycmpoiicme
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JIunelinple ¥ HelMHEHHBIE NEMHM M YCTPOHCTBAa. MeETOAbI aHaNM3a CTALMOHAPHBIX U
NIEPEXOTHBIX PEXHMMOB B DPAJMOTEXHHYECKHX LEMSX, YCTPOMCTBAX M JHHAMHYECKHX CHCTEMaX.
Meronp! uccne10BaHHS yCTOMIHBOCTH PAAHOYCTPOMCTB M THUHAMHIECKHX CHCTEM.

JluHeWHbIE LEMH U yCTPOHCTBA C MOCTOSIHHBIMU MMapaMeTpaMH. AKTUBHBIE JIMHEHHEIE LIEH.
Yeunurenu ¥ UX XapakTepuCTHKH. IlapameTpsl, rpadbl U 3KBMBAJICHTHBIE CXEMBl yCHIIHTENCH.
[IpoxoxeHre CHTHATIOB ¥ IIOMEX (AeTePMHHUPOBAHHBIX U CITy4afHBIX KOJIEOaHHUH) Yepes TMHEHHBIE
LEIH C IIOCTOSHHBIMH ITapaMeTpaMH.

Henuuelinple memu M ycTpoiicTBa. MeTomsl aHanvM3a HENMHEHHBIX IeNel. YMHOXHTEIH
9acTOThl. AMIUIMTYIHBIE orpaHuuuTend. Jlerextropsl. IIpeoGpazoBareny 4YacTOThl KoneGaHMIL.
['enepatope! KonebaHmi. ABTOKONEOaTENbHBIE CHCTEMEL Moxynaropsl Konebamuil. Llemu u
YCTpOHCTBAa C NEPEMEHHBIMH IlapaMeTpamHu. [lapamerpudeckoe ycuieHHe, NpeoOpasoBaHHE H
I'€HEpUPOBAaHUE KOJIeOaHMiA.

BoszelicTBre caydaifHBIX IPOIECCOB Ha HEMMHENHBIE U IApAMETPUYECKHE LIENH H yCTPOKUCTRA.
CrarucTiudyeckne XapaKTepHCTHKH IPOLECCOB Ha BBIXOIE HEJIUHEWHBIX yCTPOMCTB M METOIBI HMX
HaXOXXIEHHUS.

JACKpeTHBIE  JNHHEHHBIE CHCTEMBL. MeETOAbl aHauM3a M  CHHTE3a JUCKPETHBIX
PaIMOTEXHUYECKUX YCTPOUCTB. [ludppoBrie GuibTprl. PekypcruBHBIE M HEPEKYPCHUBHEIE LM(POBEIE
¢uneTpel. Dusnyeckas OCYIIECTBUMOCTh U YCTOMYMBOCTH HEQPOBBIX (GHILTPOB. VIMITyIsCHBIE
XapaKTepUCTHKA IHPPOBEIX GHIBTPoB. CHEKTpaNbHBIA aHAIM3 € MOMOIIBIO JHCKPETHOIO H
ObIcTporo npeobpazoBanus Oypse.

Crnensmue pamuorexHHYecKue cucteMsl. CTaTHCTHYECKasd IWHAMHKA PaJrOTeXHHYECKHX
caepamux cucteM. CTpyKTypHBIE CX€MBI CIEISIINX CHCTEM: aBTOMATHYECKOH DETYIHPOBKU
(ycuinenus, aBTOMaTHYeCKOM IONCTPOMKH YacTOTHl, ()a30BOM aBTOMOACTPOMKH M  Ap.).
CratucTh4ecKkre XapaKTepPHCTHKH JUCKPUMHHATOPOB. MeTobI aHANM3a IMHAMHYECKHX CHCTEM C
NEPEMEHHBIMH M CIIy4adHBIMH Inapamerpamu. CraTHcTHyeckas IUHAMHKA HENPEPHIBHEIX,
JUCKPETHBIX M HMITYJIbCHBIX CIIEISIINX PaTAOCHCTEM.

1.3. Ilugpposvie memoOwr 0bpabomku cusnanoe

JIACKpeTH3alys CUTHAIOB II0 BPEMEHH M KBAaHTOBAaHHWE 1O YPOBHIO. AHAIOro-IU(pPOBHIE
npeobpasosarenu (ALII) u BEIOOp mapamMeTpoB Koia. MeTobl CHHTE3a aIrOPHTMOB U YCTPOHCTB
uubpoBod 00pabotku curHanoB. Lludposas ¢unsrpamus u mEppoBele (GHIBTPEL. OIHOKH
KBAaHTOBaHU U OKpYIJieHUs. Mertonsl pacdera mubpoBsx GuistpoB. Kosddumuent nepenaun u
HMITyJIbCHAs XapaKTepucTHka NU(POoBBIX (QuiIbTpoB. LludpoBas QuiabTpanus BO BpeMEHHOH H
4aCTOTHOM oOmactsx. I{uposoii cmekTpanbHbIi aHamu3. BeicTpoe mpeoOpazosanme Dypse.
[udposas 06paboTka MHOTOMEPHBIX CHTHAIOB B H300paskKeHHI.

2. Cucmempl paduocesasu u meaesudenus
2.1. Paduocucmemur u ycmpoticmea nepedadu ungopmayuu

Obnacty npuMmeHeHus H 3ajadyd nepefadd MHMopmanuu. Mepa KommdecTBa MH(pOPMALHH
(Xaprm, K. IlleHHOH). DHTpOmMs WCTOYHMKA MH(POPMALHH M €€ CBOMCTBA. M36BITOYHOCT.
IIpoussomutenbHOCTS. JIuddepeHunansnas SHTPOIHS.

IIpomyckHass cmocoGHOCTs KaHanma cBsisd. Q@opmyna IllemHona. OcHOBHas Teopema
Konuposanusl. [ToraTHe 0 KoqUpPOBaHMK HHMOPMAITHH: KOJ, aIaBHT, OCHOBAHHE ¥ 3HAYHOCTH KO/IA.
Merozer @ano-Illennona u Xabdmana moctpoerus sddexTHBHOr0 Koxa. IIpuHIumI IIOCTPOEHHUS
KOJI0B, OOHapyXMBAIOIMX M MCIPABITIONMX OMHOKHA. Coco6hl IpHeMa NBOWYHBIX CHTHAIOB B
KaHajax ¢ IOCTOSHHBIMH NapameTpamu. HexorepeHTHbIN npreM nBouYHEIX AM m UM cursaios.
[Ipuem ®M curnanos, «obpataas pabora» u npaMereHne ODOM. IIpuem curHaioB B KaHalax co
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MuHuCTEpCTBO HayKu U Bbicwero o6pa3oBaHus Poccuinckon deaepaunu.
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CIIlyYalHBIMH IIapaMeTpaMH. XapakTepUCTUKH KaHainoB. OIMHOYHBIA MpPHEM BOMYHBIX
(QIIOKTYMpPYIOIIWX CHTHAIOB. Pa3HECEHHBI MpHEM CHTHAIOB. 1€OpuHM IIOTEHIMAILHOM
nomexoycroiunBocTd  B.A.  KortenpuHukoBa. Kputepwii IOMEXOYCTOMYMBOCTH  IIpHEMA
HENPEPHIBHBIX COOOIICHUH. BBIMrpenm u 00OOLIEHHBIM BBIMIPHII B OTHOIIEHHH COOOIIECHHE
(cursan) myM. AJITOPHUTM ONTHMAIBHOM IEMOJIYJISIMH HEMPEPHIBHEIX COOOMICHHM IpH CIa0bIX
nomexax. Bupl Moy IALUY IpY Nlepeiaue HENPEPBIBHBIX COOOIIEH M. MOIIHOCTD IIIyMa Ha BBIXOJIE
JeMOOyJIATOpa M €ro 3Heprerndyeckuii cnekrtp. Ilpmmenenune AM, BM, OIIM, ®M u UM, ux
CPaBHCHHE 10 BBIMIPBINY M  (u3udeckoe OObsCHeHHWe. IlmaTa 3a  MMOBBIICHHYIO
nomexoycroiyuBocTh npd ®M u UM. IloporoBele sBIEHHS TpH Iepegade HEMPEPHIBHBIX
coobmenuii. IludpoBele MeTOHB! Iepenadd HEMPEPHIBHBIX COOOIIEHHH. HIMIIyIbCHO-KOI0BAs
monynsauus (MKM). Tudbdepernuansuas KM u pensra-momysisius. OCHOBBI TEOPUM pPa3/eIeHus
curHanoB M MHorokaHaipHbeIx PCIIM. Heobxomumoe u JOCTAaTOYHOE YCIIOBHS JIHHEHHOTO
pazzeneHus CHrHanoB. YacToTHOe, BpeMeHHOe M (pa3oBOe paslelicHHe CHUTHAIOB. PasiencHue
CHTHAJIOB N0 (opMe. ACHHXPOHHBIC aJpeCHbIE CHCTEMbI mepenadyn uHbopMmaumuu. IIpuMeHeHHe
CJIOXHBIX IIyMOnIoa00HbIX curHanoB B PCIIN.

Panuonyauu. /lnana3oH paIuoBOJH B CHCTEMaX Mepeaadyr HHGopMaimu. Buasl paguocucTem
nepenayn uapopmanuu (PCIIN): cBsI3HEIE, TENEBH3HOHHEIE, TEIEMETPHYECKUE ¥ KoMaHnable. Kanan
CBSI3H M €r0 XapakTepuCTHKH. IIpomyckHas crocoOHOCTh KaHana. XapaKTEPUCTHKH M IMapaMeTPhI
nepenasaemoii mHGopMmanuu. CTpyKTypa paIfoCHTHATIOB. MeTOIbI MOMYJISIHHA M KOAUPOBAHHS.
Monewms! 1 kogeku. 3amura uHbopMmarmu. Kputepuu xauectsa PCITH. Muorokanansusie PCIIN.
MHuorocrannuosHBIE pagHoCcHCTEMBI lepenaun uHpopManwu. Cunxponusamus B PCIIN: dasosas,
TaKTOBas, IIUKJIOBas ¥ KagpoBas CHHXPOHHU3AITHS.

2.2. Paouomenesusuonnsie cucmemol

@Qu3u4YecKHe NPHHOMIBL, HCHONB3yeMble JUis (OPMHpOBaHHs, IE€PENAYd, IpUEMA M
KOHCEpBallM¥ H300pakeHHH. JlMama3oH pagHOBONIH, HCIOJB3YEMBIA B TEJIEBHUACHUH. MeETOIBI
pasnoxeHus H300paKeHHH Ha 3IEMEHTH. [IpHHIMII OC/IEI0BATENBHON IIEPENadd 3JIEMEHTOB
u3o0paxenus. Kazap, cTpoku u aneMeHTs! n306paxenus. CIMTHOCTD n300paxenus. CHEXPOHU3AIHMS
CMEHBl KaJpOB W Hayaja Da3BEPTKU CTpoK. Dopmar TeneBH3HMOHHOro curHaia. CTaHaapThl
TEJIEBU3UOHHBIX CUTHAJIOB.

OcoOeHHOCTH IOCTPOEHMS TENCBH3HOHHBIX II€PENaTYMKOB. llepenada paamoCHIHaIa
u3obpaxenus. Ilepesaya 3ByKOBOro coOmpoBOXAeHHs. POPMHUpPOBaHHE M Ilepefada CHTHAJIOB
CHHXPOHHM3allMM ¥ KOJa IBETHOCTH cHrHaia. lIpeobpasoBaHme ONTHYECKOrO H300pakeHHs B
SNICKTPUYECKHIA CUIHAI B Nepenaromei Tenesu3nonHoi kamepe (ITTK). Ontuyeckas cucrema I1TK.
[lepenarome  TeneBU3MOHHBIE  TPYOKM.  MOINHBIE  IIMPOKONONOCHBIE  YCHJIMTEOH  C
KOPPEKTHPYIOLIMMH UETIAMH. MeTOABI CTaOMIM3al[MK YaCTOTHI B TEJICBU3HOHHBIX MTEPEIaTUMKAX.

OcobeHHoCTH NepeIaloNIyX M IPHEMHBIX TEJICBU3HOHHBIX AHTEHH METPOBBIX, NEIAMETPOBAIX
U CaHTUMETPOBBIX BOJH. OCOGEHHOCTH TENEBU3MOHHBIX MNPHEMHHUKOB. CENEKTOp KaHaJIOB,
npeobpasosarensb 4acToThl, YIIU, BHACOYCHIMTENb U IEKOAEP IIBETHOCTH. Y CTPOMCTBO BHIIEICHHUS
CHHXPOMMIIYIbCOB JJI1 CHHXPOHM3AllMM Da3BEPTKU H300paKeHHs MPHEMHON TEJIEBU3MOHHOU
TpyOKu. ['eHepaTopEI CTPOUHOM 1 KaAPOBOH pa3BepTKU. MeToIbI 3aTIOMHHAHHS, CHKATHS M XPaHEHHS
HU300paXkeHui

[MudpoBoe TeneBuneHME.

CIyTHUKOBBIE TEJIEBU3MOHHEIE CHCTEMBI.

TeneBusnonnsle crucTeMsl 0030pa U HabMIOAEHHUS (B TOM 9HCIIE H CKPHITHOTO).

TeneBusnonnble BU3MPEL TeleBU3HOHHBIE CHCTEMBI HABEAEHHS U IPUICTHBAHMSL.

OxpaHHBIE TEICBU3HOHHEIE CHCTEMEL.
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CucTeMBl NpenynpexIeHHs CTONKHOBEHHS M CHCTEMBI IIPUYAIMBAHMS.
2.3. Cucmemul u ycmpoiicmea paouoynpaeienus

O6nacTu MpUMEHEHHUS U 3aJa4H YIIPABICHHSA 00BEKTAMH.

OIIEMEHTHI TEOPHH aBTOMATHYECKOro ynpasieHus. O0beKTH yipasienus. KoHTyp cieasmero
YIIPaBJIEHUS U €70 OCHOBHBIC 3BEHbS.

Komanznoe cnensmee paauoynpaBieHue, aBTOHOMHOE PaqUOYIIPaBIEHHE, PalHOyIPABICHHE
IpY HABEJCHHUHU IO JIydy, YIpaBICHHE KOCMUYECKHMH ammnaparami. OCOOEHHOCTH DPagHOJIMHHN
ynpasyienus o0sekTamu. KoMaHIHO-H3MepUTeNbHbIE KOMIUIEKCEL. Paquoymnpasienae npuGopamMy |
arperatamu. CHHTE3 U aHAJIU3 CUCTEM paauoyIpasieHus. Mcrons30BaHne HIMATAIMOHHBIX MOETIEH.

2.4. Cucmembl paouosnexmponnou 60pbowl

3amaun paguo31eKTpoHHOH 60ps6EI (POB) ¢ crcTeMaMu TeIEBHAEHHS B PAIHOCBA3H.

Panumorexamdeckas pasenka (PTP). Ompenenenue mnapamMeTpoB paJMOCHIHAIOB CHCTEM
TEJIEBUJICHUS W PAJAMOCBS3H pa3IMYHOrO HasHadeHHs cpenctBamu PTP. Mertonsr onpeneneHus
MECTOTIOJIOJKEHHS CUCTEM PaZMOCBS3H U TeneBUAeHHs. DPPeKTHBHOCTE cpeacts PTP.

Merons! u cpecTBa pagloO3IEKTPOHHOTO MPOTHBOACHCTBHS. | €HEPAaTOPhl AKTUBHEIX IIOMEX.
Bunp! akTHBHBIX TOMEX.

2.5. Paduomexnuueckue cucmemvl U YCmMpoucmea 6 Guonio2uu, Meouyune, Memponocuu u
Opy2ux ompaciix

3amaun pagMoCHCTEM B OHMOJOTMH, MEIHWIMHE, METPOJOTMH H JIPYTHX OTPAacisX.
Hcnonb30Banue yabTPa3ByKOBBIX CHTHAIOB ISl MEUIIMHCKOM JHATHOCTHKH M Je()EKTOCKOIIHH.

Menmununckue ycrpoiictBa CBY, pagroMeTpuu, HHTPOCKONKH, TOMOrpaduu, Kapaaorpaduu
U T.IIL

PamioTexHuYecKkre yCTpOHCTBa U IPHOOPHI B METPOJIOTHH.

Hcnone3oBaHue TENEBU3HOHHBIX CUCTEM B IPOMBINLIEHHOCTH, OMOJIOTHH ¥ MEAUIIMHE.

2.6. Memoowt npoekmuposanus u KOHCMPYUPOBAHUS PAOUOIEKMPOHHBIX CPEOCME

3aBHCHMOCTD TEXHHYECKHX TpeboBanuit kK POC 0T ux HasHaYeHHs U yCIOBHH 3KCILTyaTallUH.
TexHOMOrMYHOCTE KOHCTPYKIMH. MeToabl CTaHAapTH3alMi B KOHCTPYHpPOBaHHH. KOMIIOHOBKA H
KOMIUIEKCHA MHKPOMHHHATIOPH3AllKs DPagHOIEKTPOHHOM ammapatypsl (PDA). HMHTterpanbHas
MuKkpocxemoTexuuka, bonpmue (BHC) u ceepx6ompime (CBC) HHTErpaIbHBIE CXEMBIL

ITewaTneri MoHTaX. PemonTOmpurognocts POA. Crocobsl 3amuTl PDA oT Bo3zmeicTBHS
OKpYJKalOIeH Cpelsl, TMHAMUYECKHX INEPETPY30K U 3IEKTPOMATHHUTHOTO H3JIydeHHs. TemIoBoM
pexxuMm POA. HagexuHocts POA.

3. Anmennut u ycmpoiicmea CBY
3.1. Bonpocwl 0bweti meopuu

YpaBHenne MakcBesuia. MatepualibHbIe ypaBHEHUs U THIIH cpejl. [ToJIHas cHCTeMa ypaBHEHHit
3IEKTPOIMHAMUKH. ['paHuyHbIE ycT0BHS ODHEPrHs 3JIEeKTPOMAarHWTHOro Imoid. Teopema YMoBa-
IloitaTHHTA.

ITocranoBka 3a/1a4 37€KTPOAMHAMEKH U METOJIBI MX PELIEHHS BHYTpeHH e 1 BHEIIHHE 3a1a4H
3NIEKTPOAMHAMUKH. TeopeMa eTHHCTBEHHOCTH.

CBoOonHBIE  3NMEKTPOMATHHUTHBIE BOJHBI KAaK pEIIEHHMS OJHOPOOHBIX ypaBHEHHl
SNICKTPOANHAMHMKM B PAa3HBIX CHCTEMaxX KoopAuHar. IIIockue oqHOpOIHBIE BOJIHBI B M30TPOIHBIX
AHUSJICKTPUKAX, IPOBOAHMKAX M THPOTPOIHBIX Cpefax. BpalneHue IUTOCKOCTH IOJSpH3aLUH,
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PE30HaHCHOE Torioumenre. HeMoHOXpoMaTHdyecKie BOJNHBI AUCIEPIHPYIOIMX Cpeaax. BosHbl B
aKTHBHBIX CpeJiax; MPeICTaBI€HUE O BOIHOBBIX IIPOIECCax B HEIMHEWHBIX Cpelax.

[Tagenue mIOCKOM OOHOPOMHOM BOJHBI Ha IUIOCKYIO TI'PaHMIly pasfeia OIHOPOIHBIX
H30TPONMHBEIX cpeA. Teopus ckuH-3Qdekrta. [IBoiiHOE NpellOMIIEHWE, HA TpPaHHIE paslena C
THPOTPOITHOX CpeAoH.

JIoKabHO-IJIOCKKE BOJNHBI M T€OMETPHYECKas ONTUKA. YpaBHEHHS DMKOHAIAa M IEpeHOCa.
VYpasuenue nydya. CompoBoxaromuii Tpexrpanauk OpeHe Ha Jiyde W ypaBHEHHE [UIS ITOBOPOTA
IUTOCKOCTH IOJIApu3anun. Pedpakiys B HEOTHOPOAHBIX Cpenax.

PacnipocTpanenne paIMOBOMH B NPHPOIHBIX YCIOBHSX. BIIMSHHE 36MHOM IIOBEPXHOCTH,
Tpomo- B nonOChEPHI, pagHOBOIHEI B KOCMHYECKOM IPOCTPaHCTBE. M3IIyueHne 3/IeKTPOMarHuTHIX
BOJIH. DJIEMEHTapHbIE H3IIydaTen. BImKHssA U JalbHssS 30HA.

[Tpunmun [folireHca U SKBUBAJICHTHBIE TOBEPXHOCTHBIE HCTOYHHKH.

Ceenenne 3amayu 00 M3IYYEHWH K HHTETPAIBHBIM M HHTErpo-IudepeHIMaTIbHBIM
YPaBHEHHSIM.

SBnenus u 3amaun qudpaxnun. CTporas MoCTaHOBKA AU(PAKIMOHHBIX 3a1a4. JIudpakiys Ha
UUIMHApe, mape u KiauHe. [Ipubmmxenue Iroiirenca-Kupxroda. I'eomerpuueckas Teopus

T pakuuy.
3.2. Hanpasensemvle gonnvt u ycmpotiicmea CBY

VYpaBHeHHs 3JEKTPOAMHAMUKH MJIS HaIpaBISeMBIX BOJH. Teopus MU KiacCHpUKaIUs
CBOOOIHBIX BOJH B IIPOJOJNBHO-PETYJIAPHBIX HAMpPABISIONIAX CHCTEMaX. THIBI HANPaBIISIOLIMX
cucreM. Ilonple M KOakCHadbHBIE BOJHOBOIBL JIMOJIEKTPUYECKHE BOJHOBOALI M JIMHHMU
MOBEPXHOCTHBIX BOJH. Ilojible BOIHOBOABI C YaCTHYHBIM IHIJCKTPUYECKHM W THPOTPOIHBIM
3anoHeHHEM. [10JI0CKOBBIE M MHKPOIIOJIOCKOBBIE JIMHUH, INE/IEBBIE U KOMILIAHAPHEBIE BOJHOBOIBL
OnTuyeckre BONHOBOJBIL, CBETOBOIBL. 3aMeUISIONINE CTPYKTYpHL. VICKYCCTBEHHBIE IHUBJIEKTPUKH.
KBazuonrtuyeckue HanpapJsIOIIHe CHCTEMEL.

Texnuyeckme xapaKTepHCTMKH H OCOOCHHOCTH KOHCTPYMPOBaHHS (HUIEPOB pPa3IMYHBIX
nuanasoHoB. KOHCTPYKTHBHO-TEXHOJIOTHYECKHE OCOOEHHOCTH MUKPOIIOJIOCKOBBIX JINHHIA.

Teopuss >neKTPOMAarHUTHBIX pe30oHATOpoB. Ilonmble pe30HATOpPHL JM3JIEKTPHYECKHE U
depputoBEIE  pe30HATOPHL. Pe3oHaTOpEl Ha OCHOBE IUIAHAPHBIX CTPYKTYp. OTKpHITEIE
KBa3HONTHYECKUE PE30HATOPHIL.

. Texnwdeckue XapaKTE€pHCTHKH U OCOOEHHOCTH KOHCTPYHPOBAHHS PE30HATOPOB DPa3IMYHBIX
THNIOB
? YacToTHBIE QUIBTPEI; 3JIEMEHTH TEOPUH M Kiaccudpukanus. Peanmsaius QHILTPOB B BHIE
BOJIHOBOJIHBIX, KOAKCHAIBHBIX, TOJIOCKOBBIX X MUKPOIIOJIOCKOBBIX KOHCTPYKIU#. [lepecTpanBaeMble
GUIBTPEIL.

Oco6eHHOCTH KOHCTPYHPOBAHHS M TEXHOJIOTHH "MHTErpanbHbeIX cxem" CBU.

IIpuHIMIE! TOCTPOEHMS M METOABI IPOCKTHPOBaHWI NpHeMomepenaomux ycrpoiicts CBU
nuanasona. AktuBHele CBU MHKpO3JIEKTPOHHBIE YCTPONCTBA HAa OCHOBE IMOJIYIPOBOJHHMKOBEIX H
MHUHHUATIOPHBIX BaKyyMHBIX IIPHOOPOB: TI'€HEPATOPHI, YMHOXHTEIH YacTOThHI, MAaJIOIIyMSIIUE
yeunurenu. [IpiMenenne OUIONAPHBIX M MOJEBBIX TPaH3UCTOPOB, JABUHHO-IIPOJIETHBIX IHOJOB,
TYHHEJIbHBIX IHOJNOB M AuoA0B l'aHHa. Pexumpl paGoTBI CXeMBI MOCTPOCHHS, KOHCTPYKIIHH,
XapaKTEPUCTHKA U OCHOBHBIE IIApaMETPEL.

Momuele CBY ycrpodicTBa Ha BakyyMHBIX Tnpu6opax. KIMCTpOHHEIE —YCHIMTEIH,
MarHeTpOHHEIE F€HEPATOPEI, YCHIIUTEIM U reneparopsl Ha JIBB u JIOB.
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Bompocs! aBTOMaTH3HPOBAHHOTO NMPOeKTUpoBaHus ycrpoiicts CBU [IpHHIMIIEI IIOCTPOEHHS,
CHCTEMBI aBTOMaTH3UPOBAHHOI'O IIPOEKTHPOBaHUA. Mojenu 6a30BBIX 3JIEMEHTOB Pa3HBIX YPOBHEH.
CocraBnenue MOIEH CIIOKHOTO 00BEKTA.

3.3. Aumennvie ycmpoiicmea

OneMeHTH Teopur aHTeHH. [IpueMHas U mepearoIas aHTEeHHbL, KX OCHOBHBIE IIApaMETPEI U
TEXHUYCCKUE XapaKTepuCTUKH. COOTHOIIEHHE PEXXUMOB IIPHEMa U IIEPEIauH, TEOPEMa B3aUMHOCTH.
OddexTrBHAs MOBEPXHOCTH aHTEHHBL. OOpaTHOE W3ydyeHHE NMPHEMHON aHTEHHEL IIpuOIMKeHHE
3aJJaHHBIX TOKOB M IPUMEHEHME CBEACHHH 00 31E€MEHTapHBIX H3JIy4aTeNiX B TEOPHH AHTEHH.
AHTEHHA B PeaIbHBIX YCIOBHAX. YUeT BIHSIHHUS 3€MHOM MOBEPXHOCTH M APYTUX (aKTOPOB.

Cucrema ONHOTHMIIHBIX H3imydareineil. Teopema mepeMHOXEHHS AUArpaMM. DKBHBAJICHTHEIE
pemietkd. HempepeiBHblE pacmpeneneHus. BimsHume aMIuuTyaHO-(a30OBBIX  3aKOHOB M
KOH(UTypalyy anepTyphl Ha OCHOBHbIC XapaKTEePUCTUKHU aHTeHH. CTaTHCTHYECKHE XapaKTEPUCTUKH
aHTEHH.

MHuorosneMeHTHbIE aHTEHHBI (pEIIeTKH). B3auMomeNCTBHE 3IEMEHTOB, METOJ HABOAUMBIX
3.1.C. B IPUOIMKCHHUH 3aJaHHBIX TOKOB.

®asupoBannpie aHTeHHBlE pemeTkd (PAP). YacrotHsle, ¢azoBoe u (Pa3049acTOTHOE
CKaHUpOBaHME. J[UCKPETHBIH U AUCKPETHO-KOMMY TAllHOHHEIM MeTOIBL. IIpubimKkeHne 6eCKOHEYHOM
pemeTku, TeopeMa Proke. MHOromy4eBble aHTEHHBIE PEIIETKH.

TpaxToBKa 3epKanbHbIX, PyIOPHBIX, IMH30BbIX H JIp. AHTEHH KaK ale€pTypPHBIX.

Bompocs! cunTe3a anTeHH. CBEepXHAIPABIEHHOCTS.

TuIEl aHTEHH U UX peanu3alys B pa3IMYHbIX JUala30Hax BOJIH.

AHTEHHBI JUIMHHBIX, CPEJHUX U KOPOTKUX BOJH. BHOpaTopHEle aHTeHHE! i quana3oHoB KB
u YKB.

AHTeHHBI Oerymeid BOJHBI JUCKPETHOTO M HENPEPHIBHOIO THUNOB. CHHPAIbHEIE,
JU3JIEKTPUYECKHE U PEOPHCTO-CTEPKHEBBIE aHTEHHBI. YaCTOTHO-HE3aBUCUMEIE aHTEHHEI.

PynopHsle, 3epkajibHbIe, THH30BEIE, [IEIeBLIE U ap. anTedHs CBY.

AHTEHHBIE PpEIIETKH C JJIeKTPOHHBIM cKaHupoBanueM. CucreMbl ympasieHus AP,
OpuMeHeHne  (GEppHUTOB M IONYNPOBOZHHKOBBIX  OJIEMEHTOB. AKTHUBHBIE  PEIIECTKH.
IIpuemonepenaromue MOXyNH. AHTEHHbIC CHCTEMBI ¢ 06paboTKOM cHrHanoB. CHHTE3HpOBAaHHEIE
aneptypsl. Camo(oKycHpyloluecss aHTEHHbIE CHCTEMBI YCTpoicTBa 06pabOTKHM CHTHAIOB B
MHOT'03JIEMEHTHBIX aHTEHHBIX CHCTEMaX. AHTEHHBI C MOIYJIHPYEMBIMH IIapaMeTpaMH. AHTEHHBI,
Npou3BOAsIHME 00pabOTKy MMPOKONOIOCHBIX CHUTHAIOB. AHTEHHBIE CHCTEMBI C PETYJIHUPYEMBIMHU
NOJISIPU3AUHOHHBIMY XapaKTEPUCTUKaMU. MOHOUMITYJIbCHBIE aHTEHHBIE CHCTEMEIL.

4. Cmamucmuyeckan meopus ceésasu

OO6mue cBeIeHNS O CHCTEMAaX U CeTAX TEJIEKOMMYHHKALHH.
Wupopmannus, coobmenns, curHaigbl. CHCTEMBI M CETH TeleKOMMYyHHKaIMil — cpena
MH(}OPMAMOHHOT0 0OMEHa, X Ha3HAYCHHUsI, 3a/1a4M, COCTAB IIPEI0CTABIAEMEIX YCIIYT.

4.1. Paouocucnanst

Ilonstue Hecymero currana. Knaccupuxanus curaanos, 6asa curaana, YacToTHO-BpeMeHHAS
Marpuna. [IpocTeie u cnoxHBIE (COCTaBHbIE) CHTHAEL. | €éHepalys CHrHaNI0B pa3HbIX THIIOB.

Monynauus u nerektupoBanue cUrHanoB. CHEKTPBI MOLYIMPOBAHHBIX CHTHAJIOB.

Orubaromas ¢asa i 9acToTa y3KOMOJIOCHOIO CHTHANA. AHATHTHYECKHUE CUTHATIBL.

OcCHOBHBIE BUIBI MOTYJIALIHH, IPAMEHSIEMBIE B KaHATAX CHCTEM TeJIeKOMMYHHKAIH.
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CBoiicTBa M HCIONB30BAHME OJHOIOJIOCTHOM Momyisanuu. OCOOEHHOCTH MOIYISALHU H
JNETEKTUPOBAHUS IIPU AUCKPETHOM MOIYJIMPYIOIIEM CUTHAJIE.

Koppensnnonnas QyHKIHS U CIEKTpaIbHAas INIOTHOCTH MOIHOCTH FAPMOHMYECKHX CUTHAJIOB,
MOJIyJIMPOBaHHBIX CIIy4aiHBIM IIPOLIECCOM.

CrexTpsl cnoxHBIX cUurHaIOB. [Tomococheperaronye CUrHaIbL.

4.2. Kooupoeanue ucmounuxkos u KaHanoe cesisu

N36BITOYHOCTE HCTOYHHKA COOOIIEHHS M IPHYMHEI €€ mosBieHus. Knaccuduxamnus MeTo1oB
YMCHBUICHUS H30BITOYHOCTH, YMEHBINCHHE CTATHCTHYECKOM M CEMAHTHYECKOH HM3OBITOYHOCTH.
Teopema K. IllenHOHa O KOOMPOBAHHH MCTOYHMKA. KOHCTPYKTHBHBIE METONBI KOIMPOBAHHS
HCTOYHUKOB, KOIUPOBAHHWE PEYEBHIX CUTHATIOB U CUTHAJIOB BUIECO U300paKEHUM.

3anaya NOMEXOYCTOHUMBOroO KoqupoBanus. Kinaccuukarms moMexoycTOHIMBEIX KOIOB.

BiokoBbIe KOIBI ¥ MX AeKoqupoBaHue. IIprMeps! BaKHEHIIMX GII0KOBBIX KO0B. LluKIMdecKue
KOIBI, METOAbI HX JeKoaupoBaHMs. CBEPTOYHBIE KOABL, HX KIacCH(UKAIMA H OCHOBHBIE
XapaKTEPUCTHKH. MeTopI IEKOUPOBaHHS CBEPTOUHBIX KOIOB.

O} GeKTUBHOCTD U 3HEPreTHYECKHH BBIATPHIN KOAMpoBaHMA. KomupoBaHHe B KaHalaX C
namaTeio. HenuHeliHoe KoqupoBaHue.

MexnyHnaponHble CTaHAAPTHI CKATHsI PEYEBBIX M BHEO COOOMICHMIA.

4.3. IIpunyunvl MHO2OKAHANLHOU CE:3U

Knaccupuxanus METOZIOB YIUIOTHEHUs KaHaIOB. JIMHEHHbBIE METOB] YIIOTHEHHS KAHAJIOB U
noctyna. YacToTHoe, BpeMeHHOE H (a3oBoe paszeneHue KaHAIOB, pa3leeHue KaHaIoB 1Mo Gopme
curaanos. OCHOBBI IMHEHHON TEOPHH YIUIOTHEHHUS U Pa3/IeICHHs KaHAJIOB.

ITprMeph! HETMHEHHOTO YIUIOTHEHHUS KaHAJIOB.

[IpuHIHMNBEl TaKeTHOM mepemaun WHQoOpManuu (He3akpeIUIEHHbIE KaHanbl). Hapymenwe
MacmTaba BpEMEHH U IIOTEPH IPH MAKETHO! epeaade HHGOpManuH.

4.4. Mooemwr kananoe cea3u

Hu3K0CKOPOCTHBIE ¥ BBICOKOCKOPOCTHBIE MOJEMEI IS IIPOBOHBIX U PAJMOIHHUM. MoaeMsl
BOJIOKOHHO-ONITHYECKUX KaHANOB CBA3H. OCOOEHHOCTH MOAEMOB MHOTOCTAHI[HOHHOTO IOCTYIIA.
Mogaemsr i nepenaun HHGOPMAIMHK 110 SHEPTETUYECKAM CETIM. MOIEMBI IS KaHAJIOB CBS3HU C
IIEPEMEHHBIMU IapaMeTpamH. FICTIons30BaHNe B MOIEMaX II0JI0COCOEPEraroIIiuX METOIOB IIEpeIaun
1 npréma cursajioB. OCOOEHHOCTH MOAEMOB IIPH Pa3HECEHHOM IIPHEME.

4.5. Coobwenus, cuenanvl u nomexu 6 KaHANAxX CA3U

Knaccuukanua coobmennii, curaanoB u nomex. CiydaiiHble OpoOIEcChl X MX OCHOBHEIE
XapaKTEPHCTHKA. OHEPreTHYECKHe XapaKTePHCTHKH CIyYalHBIX MPOLECCOB, SHEPreTHYECKHE
CIIEKTPBI, CBOMCTBA KOPPEJALMOHHBIX (yHKIWH, Teopema Bunepa — Xunuuna. 'ayccoBckue u
MapKOBCKHE CIIy4aiHbIE MPOIECCHL. Y3KOMOJIOCHBIE, CIIyJailHbIe MPOIECCHl. BBIOPOCH! CIydaifHbIX
IIPOIIECCOB.

OyHKIHOHANEHEIE TIPOCTPAHCTBA M HX 6asuchl. JIMCKpETHBIE NpEICTABIECHHS CHIHAJIOB.
IonHble OpTOHOPMANBEHEIE CHCTEMBI (rapMoHMYeckue (ynkimu Pamemaxepa — Yomma, Jlarepa,
Opwmura. JlUCKpeTH3alys aHaToroBoro mpouecca. Teopema OTCUETOB.

IIpencrasnenus coy4aliHBIX IPOLECCOB psimaMd H I (epeHIMaTbHBIME YPaBHEHHIMH.
Peméryarsie QpyHkuu. Z-npeobpazoBaHue.

Monenu TMCKpETHBIX M HEIPEPHIBHBIX HCTOYHUKOB HH(OPMAIIHHL.

4.6. IIpeobpazosanue cuznanos u nomex 6 KAHANAx ceA3uU
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Mertozs!l aHanK3a CTallMOHAPHBIX U MIEPEXOTHBIX PEKUMOB KaHAIOB CBS3H. JIMHEHHbIE KaHAIIBI
C IOCTOSHHBIMH IapaMeTrpamu. [IpoxokaeHHe CHUTHAJIOB M IOMEX 4Yepe3 JIMHEHHBIE KaHaTIbl C
IOCTOSIHHBIMH ITapaMeTPaMH.

Meronp! ananmM3a HEMMHEHHBIX kKaHaIoB. [IpeoOpasoBanne CUTHAIOB U MIOMEX B HEJTMHEHHBIX
KaHajlax ¢ IIOCTOSHHBIMH NapameTpamMu. CTaTHCTUYECKHE XapaKTEPUCTHKHU TPOLIECCOB Ha BBIXOJIE
HEJIMHEWHBIX YCTPOMCTB U METOJIBI UX HAXOXXICHHS.

Henuupelinple ycTpolicTBa KaHaIOB CBS3W: IpeoOpa3oBaTelld YaCTOTHI, OrPaHHYHTEINH,
JIETEKTOPEI, TEHEPATOPhI, MOLYJISTOPEI.

Kanaisl cBsI31 ¢ IepeMEHHBIMHE NTapaMeTpaMH, IIPOXOXKIEHUE CUTHAIOB YePE3 KAHAIIBI CBA3H C
ICPEMEHHBIMH IIapaMeTpaMu. PacmpeneneHue sSHEpruM CHUTHala BO BPEMEHHOH M YaCTOTHOM
obnactsx. [Tapamerpuyeckoe ycuneHne, mpeodpa3oBaHue ¥ TeHEPHPOBAHKE CHTHAIOB. J[HCKPETHEIE
JMHEWHBIE KaHalubel. MeTonpl aHalu3a M CHHTE3a JUCKPETHBIX KAaHAJIOB CBSI3H M HUX YCTPOMCTB.
IludpoBele GuUIBTPEL, (H3UYIECKas OCYIIECTBUMOCTh M YCTOWYHMBOCTH LHMQPOBHIX (PUILTPOB.
PexkypcuBHBIE M HEPEKYPCHBHBIE IH(POBBIE (QUIBTPHL. XapakTEPUCTHUKH HU(PPOBBIX (HIBTPOB.
Lu¢ppoBoii crieKTpaIbHBIH aHAIN3 Ha OCHOBE JUCKPETHOTO M OBICTPOTO MPeoOpa3oBaHus.

Cnepamue ycTpoiicTBa KaHATOB cBsi3d. CTaTHCTHUYECKas AMHAMHUKA CIIENALIMX YCTPOMCTB.
CIpyKTypHBEIE CXEMBI CIEISIINX YCTPOUCTB aBTOMATHIECKOM PEryJIUPOBKH YCHIEHHUS, (a3oBoi u
YaCTOTHOM aBTOMAaTHYECKON IOJICTPOHKH.

Mogenu HenpephIBHBIX KaHAIOB CBS3H: KaHAI 03 MoMeX, KaHasl C aJUTHBHBIM TayCCOBBIM
IIyMOM, KaHaJl C HEONpeNcN€HHONH (a3od CHTHaIa W aJJUTHBHBIM IOYMOM H KaHal C
MEXCHMBOJIBHOH HHTEphEPEHINEH U aJIUTHBHBIM IIIYMOM.

Mogenn OMCKPeTHBIX KaHAJIOB CBS3U: JBOMYHBIM CHMMETPHYHBIM KaHal 0e3 IaMsTH,
aCHMMETPHYHBIM KaHayl Oe3 IaMATH, KaHaJl C HaMAThI0 M KaHal C MaKeTHBHIMH OIIMOKaMH.
MoznenupoBaHue KaHAIOB CBSI3H.

4.7. [lomexoycmoiiuugocmo cucmem nepeodadu coooueHui

3ajayn CHHTE3a ONTHMAIBHBIX NPUEMHUKOB. Kputepuu kadecTBa mpuéMa COOOIIECHHIA.
OnTuManeHBlE QITOPUTMBI IpHEMa IPH MONHOCTBIO HM3BECTHBIX IApAMETPax CUTHAJIOB
(KorepeHTHBIH NpHUEM), IOHATHE corjiacoBaHHOro ¢GmisTpa. CornacoBaHHBlE (GHIBTPH IS
OCHOBHBIX THIIOB CHIHaJIOB. [loMEXOyCTOHYMBOCTE ONTHMAIBHOTO KOTEPEHTHOTO IpuéMa
JUCKPETHBIX CHTHAJIOB.

IIpuém 1 curHauoB B KaHAJIAaX ¢ MEXXCUMBOJILHON HHTEpDEPEHIIUEH.

[Tpuém curHanoB ¢ HeompenenEéHHOM (a3oii (HeKorepeHTHBIM mpuéM). IIpuéM B yCIOBHSX
Quyktyarmuit da3 m ammiuTyn curHaioB. IIpuéM IUCKPETHBIX COOOIIEHMH B KaHalaX C
COCPENOTOYEHHBIMH 110 CIIEKTPY U UMITYJIECHBIMH ITOMEXaMH.

OcobennocTu npuéMa cooOIIeHU# B ONITHYECKOM JUaNa30He BOJIH.

CpaBHeHHE OMEXOYCTOHUMBOCTH BapUaHTOB IIepeavyd NUCKPETHBIX coobmenuii. [IpueM B
uesoM. [ToaneMeHTHBIH NPHEM C KECTKUMU U MATKHMHE pemnenusmu. Teopema JI.U. Ounka.

4.8. IlomenyuanvHuvie 803MON*CHOCMU NePedayu co0bUeHUll N0 KAHALAM CEA3U

[Ipo6ema obecreueHns BEICOKOM TOYHOCTH HEpeNadn AUCKPETHEIX COOOIIEHMH B KaHANax ¢
nomexamu. [ToTeHnnanbHbIE BO3MOXKHOCTH JUCKPETHBIX KaHAIOB CBs3H, TeopeMa K. [llennona s
JUCKPETHOTO KaHaJla CBS3H.

[TorennmanbHbIe BO3MOXHOCTH HEIPEPHIBHBIX KAHAJIOB CBA3H IIPH NEPENAYH IMCKPETHBIX
coobmeHnuit. [IpomyckHas criocoOHOCTh KaHala CBA3H.

Kpurepun noMexoycToHYHBOCTH Iepejavu HENPEPHIBHEIX COOOImenHi. ONTHMAanbHas OleHKa
napameTpoB cHraana. OnTumanbHas AeMOLYJIAIUS HEMPEPhIBHBIX CUTHAIOB. [IoMeX0yCTORYMBOCTD
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CHCTEM Iepelayyl HENPEPBIBHBIX COOOIIEHHUH NpH cnabbix momexax. [Iopor moMexoyCcTONYHUBOCTH.
AnomanbHble ommOkd. OnTUManbHas JHHEHHas (QUIBTPAlMs HENPEPHIBHBIX CHUTHAIOB, (QUIBTD
Kommoroposa — Bunepa. @unbrpanus Kaamana.

Pemenve 3anaun nenuuelHOM dunpTpanuu. [{udposas nepenaya HeNMPEPHIBHEIX COOOIIEHHMIHA,
HUMITYJIbCHO-KOOBasl MOLYJISLMS U KOAUPOBAHHE C MPEACKA3aHUEM.

AJIlanTMBHBIE METOIBI U(POBOrO MPEACTABICHHS HENPEPHIBHBIX COOOIIEHHIA.

3. Cucmempl u cemu menekoMmyHuKayuii
3.1. Onemenmor meopuu maccoeoz2o obCiyHcUSAHUA

OcHOBHBIE NOHATHS MAacCOBOTO OOCTYXXHBaHHS, KIaCCH()UKALMA CHCTEM MAaCCOBOTO
obcmyxuBanust (CMO), THIIOBBIE pacripeieieHUs. B TEOPHH MacCOBOTO 0OCITyKHUBAaHM, TIOKa3aTe/IH
sppextuBHOCTE CMO, Teopema JIuTria, 061acT IpEMEHEHNMs, METOHI HccaenoBanus CMO.

Monenn BxoaHBIX NMOTOKOB. CTanMOHAapHBIC M HECTALIMOHAPHBIE IOTOKM, IIYyaCCOHOBCKHE
IIOTOKH, IIOTOKH OpiaHra, noToku [Tansma, Teopema XuHYMHA O CXOJUMOCTH CYMMBI IIOTOKOB.

Mapxosckre CMO. CucteMbl ¢ 6€CKOHEYHOM U KOHEYHOM 0uepe b0, MHOromuHeRHbe CMO,
CMO c otkazamu, CMO ¢ KOHEYHBIM 1 GECKOHEYHBIM HCTOYHUKOM, METOAMKA PAcuéTa moKas3aTeei
s dexTuBHOCTH MapkoBckux CMO.

[TomymapkoBckue cirydaiiHple HpolecCH, Meron Kenpamna, adanu3 BIMsSHHS 3aKOHA
pacrnpeneneHus BpeMeHH o0CTyKuBaHus Ha cpenHee BpeMs oxunanus CMO, npuopuretasie CMO,
BUJIbI IPHOPUTETOB, METOAMKA aHamK3a IpUOPUTETHEIX CMO. Ocob6eHHOCTH MY THILIEKCHPOBAHHUS
B ceTsax PDH u SDH.

Mertonsl umutanmonHoro Moaeauposanus CMO.

O6mme moaenu CMO, MeTOABI MOIETMPOBAHUS BXOIHBIX IIOTOKOB, METOABI MOJIEIMPOBAHKS
IpOLENYpPhl OOCIYyXXHBaHUS TpeOOBaHWI, MOJETHPOBAHHE IO BPEMEHH M II0 COOBITHSM,
IUTAHUPOBAHHE CTATHCTHYECKOIO SKCIEPHMEHTA, METOIBI COKpAIEHHS BPEMEHH MOEIHPOBAHU,
CMeIIaHHble (AaHAIUTHYECKUE U UMUTAMOHHBIE) MeTo 16! aHanmu3a CMO.

5.2. Cemu maccogozo obcnysrcusanus

ITonsiTHE ceTelt MaccoBOro 00CITYKUBaHUS.

MapkoBcKHE CeTH MaccOBOTO OOCITY)XMBAHHUS, MOJECIMPOBAHME CHCTEM IIEPENAYM JaHHBIX
CETSAMH MAacCOBOT0 OOCITyKHBaHHS.

IIpencrasnenne o cersx [lerpu. OCHOBHBIE BapHaHTHI HCIOJIB30BaHUA ceTel IleTpu s
MOJCTUPOBAaHUS CHCTEM M CETEH TEJIEKOMMyHHKauii. MoaemupoBaHHe Ha OCHOBE KYCOYHO-
JMHEAHBIX arperaToB. OJIEMEHTHl TEOPHH MPEIWKATOB M HX MCIONL30BAHME UL OIMCaHMA
IIPOrpaMMHO-aIIApaTHBIX KOMILIEKCOB.

IIpencrapnenus 06 skcnepTHO cucteMe. OCHOBHBIE Pa3HOBHAHOCTH 060JIOYEK SKCIEPTHBIX
cucteM. [lonaTua MaTeMaTHYecKOro ammapara pasjiMYHBIX HEYETKMX MHOXECTB. VICIOIb30BaHHE
BO3MOXHOCTEHM TEH30PDHOTO MCYMCICHHS JUII MOJEIHPOBAaHHMS IPOTrPaMMHO-alIapaTHBIX
KOMILJIEKCOB.

3.3. Apxumexmypa cucmem u cemeii meieKOMMYHUKAYUTI

OcHnogwl cemeegbix MexHon02ul. Apxurektypa u OCHOBHEIE 3JIEMEHTHI
TEJICKOMMYHUKAI[AOHHBIX ~ CETEH.  APXHTEKTypa  B3aUMOICHUCTBUS  OTKPBITBIX  CHCTEM.
CemuypoBHeBas MOZIENb B3aUMOAEHCTBHS OTKPHITHIX cructeM (BOC). Yposau Moeny U GyHKIHH,
peanu3yeMble Ha KaXIoM u3 €€ ypoBHEH. OCHOBHBIE 31eMeHTHl Mojend BOC: QyHKIHOHAIBHELMA
YPOBEHbB, yCiyra, Ciiyx0a, CoeTMHEHHE, OJIOK JaHHBIX, IPOTOKOJ CBsi3H. Onpeenenne MpoTOKoIa
CBA3M U €ro HasHayeHue. [IoHATHE NPOTOKONBHOTO cTeka W HpoduiIs MpOTOKoJI0B. CrmocoOBI
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cnenuuKanyy ¥ BepUPUKAINY TeIeKOMMYHHUKAIHOHHBIX POTOKOJIOB. IIpOTOKOMIEI (H3HYECKOro
ypoBHs. IIpoToKOIIBI KaHABHOTO YPOBHS. OCOGEHHOCTH MIPOTOKOJIOB IS JIOKAIBHBIX M INI0OAIBHBIX
cereit. [IpoTOKOIIBL, IPUMEHSIEMBIE B JIOKAIBHBIX CETAX.

MeToap1 KOMMYTaIlH B CETSIX TEICKOMMYHHUKAIIUIA.

5.4. Cucmemvl u cemu menexommyHuxayuil.

Hasemuble cpezncta cucteM M cereil TerekoMMmyHHKanui. CeTd NpOBOAHON TenedOHMH.
Panguopeneiinbie muauu cBs3u. CHcTeMBI IEHKHHTOBOM paauocBs3u. CHCTEMBI COTOBOM CBS3H.
Tpanxunarossie cucTeMs! cBs3H. CHeNUaNIbHBIE CHCTEMBI CBA3H: BOMCKOBBIE, C IIOJBOIHBIMH HIIH
IOJ3€MHBIMU OOBEKTaMH H Jp.

CucreMbl CIIyTHUKOBOH CBsA3H. [IpHHITMIBI TOCTPOEHUS cUCTeM cIyTHHKOBOH cBazu (CCC).
CucreMbl OpOMT CIyTHHKOB CBSI3H. BHIBI, 0COGEHHOCTH M CIIOCOGHI OPTraHM3allMH CIIYTHHKOBBIX
papuonuHui. XapaKTepUCTUKH CIIyTHHKOBBIX paguoimuui. J[uama3onsl paboumx ugactor CCC.
[IpuHIMIIEI MEXTYHAPOJHOTO M FOCYIapCTBEHHOIO PETYIMPOBAaHMS HCIONb30BaHus yacToT B CCC.
OcnoBrple mokazatemn CCC. 30HBI BHAMMOCTH, IIOKPBITHS, OOCIYXMBaHMS. IIpomycKHas
cnocobnocte CCC. Ceanc cBa3u B CCC U ero mpomoinKuTensbHOCTh. Bumsl Tpadukos B CCC.
Oco6ennoctu mocrpoernst CCC 1is Tere- W paavoBeInanysi, TeaedoHHH, Iepefadt JaHHBIX, UL
nepefayd MyJIbTUMEIUMHOro Tpaduka. CHCTEMBI paJHOBEINATENBLHONM CIIyTHHKOBOM CBS3H.
CucreMbl (QHKCHPOBAaHHOH CITyTHHKOBOM CBsisi. CHCTEMBI MOABHIKHOM CIIyTHHKOBOH CBSI3H.
OKOHOMHYECKHE IIOKA3aTeIM U KPUTEPHH SKOHOMHYECKOH 3¢ dexTuHOCTH Hcnomb3oBanus CCC.
Merox Muorocrarnuonsoro gocryna (M/I). Croco6s1 Opranu3aiy MEOTOCTAHIIMOHHOTO JOCTYIIA.
MJI ¢ dgacToTHEIM pa3zeneHHeM KaHanoB. MJ[ ¢ BpeMeHHBIM pa3jeeHHeM KaHaioB. MJI c
paszernenreM o popme CUrHaIOB. MeTosl cirydaiiioro goctyna. Opranu3sanus HEGOPMAIMOHHEBIX
U CciyxeOHbIX KaHanoB cBsa3H. Kocmuueckuit cerment CCC. BoproBoe 060pya0BaHHE CIIyTHHKOB
ces3u. CnytHuku-perpanciaTopsl (CP). CP 6e3 o6paGotku Ha Gopty. CP ¢ 06paboTkoii Ha 6opTy.
Hasemnpiii cerment CCC. IIpueMHEIe, HepeJaroliie u nprueMo-Tiepeaaromue 3eMusie crannun (3C).
OcoGeHHOCTH ~ OpraHM3allMMl  CIIyTHHKOBBIX CeTell Ha OCHOBE TeOCTAlHOHAPHBIX U
HU3KOOPOUTAIBHBIX CIIyTHUKOB CBS3H.

Crparerus pasBUTHS CHCTEM CI[yTHHKOBOI CBSI3U. IIpUMepHI B OCOOEHHOCTH NEHCTBYIOIINX
cucreM. [IpuMeps! ¥ 0COOEHHOCTH HHU3KOOPOUTATBHBIX CHCTEM CIyTHHKOBOM CBsA3H. IIpHMepHl H
OCOOEHHOCTH CPEHEOPOHTANBHBIX CHCTEM CIlyTHHKOBOH cBf3H. (OCOOGEHHOCTH IIOCTPOEHHS
OpOHTAIBHON IPYNIHPOBKH. CHCTEMBI CBSI3H C HCIIOIB30BAHUEM T€0CTAIMOHAPHEIX CIIyTHHKOB.

JanBHOCTE pamuocBsA3M. PacdeT SHEPreTHYEeCKOro MOTEHIMAIa pPaJuONHHHH. DaKTOpEHI,
OrpaHHYHMBAIOINNE NATBHOCTh [EHCTBHA KaHajla pPagUOCBSI3U: SHEProoOECICUCHME, BIUSAHHE
IIapaMeTpoB KaHasla (3aTyxaHHe, pepakIys U T.11.), TIOMEXH H JIp.

[lpunmuner  obecnmedeHuss WHGOPMAIMOHHOM  6€30MACHOCTH CHCTEM M ceTei
TEJIEKOMM YHUKAITHA.

Ouenka ysspumoctu mHMopMauuu. OnpeneneHue TpeGoBaHME K 3amuTe HHQOPMAIHH.
OyHKIMM U 3312494 3aiuTel HHGopManun. CpeacTsa 3alMTEl U CHCTEMBI 3aIUATH HHQOPMALIHH.
Kpunrorpapuyeckue MeTomsl M cpeicTBa 3alUUTHL 3alUTa HHGOPMAIMHM B KOMIIBHIOTEPHBIX
CHCTEMaX.

6. Paouomexrnuueckue cucmemul
6.1.Cucmemul u ycmpoiicmea paduonoxayuu

Obnact npuMeHeHHs U 3a/1a4y paauooKanuy. Busl paguonokaruu. O630p IpOCTPaHCTBA.
Buie 0630pa, 30Ha 0630pa U BpeMs 0630pa.
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@uspueckue OCHOBBI pamuoiokanuu. OddexTuBHas mwiomans paccesuus (JIIP) merneii.
[MonsgpusanvonHas Marpuna paccesHus. MoIenu pealbHbIX TOYEYHBIX M IPOTIKEHHBIX LENEH.
HabmonaemocTs To4euHBIX IeNel Ha (OHE MPOTHKEHHBIX (PaIHOIOKAIMOHHBIN KOHTPACT).

Hanenocts pedictBus PJIC. Brmsaume armochepbl ¥ IOICTHIAIOMIEM MOBEPXHOCTH Ha
nanpHOCTh AerictBus PJIC.

YerporictBa oOHapyxeHHs (OOHapyXXKHTENN) DPaIHONOKAIIMOHHBIX CHUTHAIOB. CTPYKTYpHI
obHapyxwurenel. OGHAPYXKUTEIH TaueK KOTEPEHTHBIX M HEKOTEPEHTHBIX PaJIHOUMILYJIECOB Ha (OHE
[IyMa ¥ KOppeIupoBaHHbIX noMex. Lludposrie oOHapyxuTenn. 3HaKOBBIE, PAHTOBBIE, pOOACTHEIE U
amanTHBHBIE OOHapyXHTENH. MeTonpl cTabWiIM3amiK YpPOBHSA JIOKHBIX TpeBor. Iloporosas
MOIIHOCTH PaAMOIOKAIMOHHOTO CUTHAJIA.

Paspemaromas cnocoOHOCTh IO NATBHOCTH, YIJIOBHIM KOOPAMHATAM M CKOPOCTH. BEIGOp
30HUPYIOIIETO CUTHAJIA.

ITpocTele 1 croXHBIE CUTHAIEL J[ByMepHas koppessinuonHas pyakuus (JIK®D) 305aupyromero
curHana. @Dynkuusa HeompeneneHHoctd (®H) wu ngumarpamma Heompenenennoctd  (JIH)
PaZAMOIOKAlIMOHHBIX CUTHAJIOB.

Mertopl H3MEpEHU KOOPAMHAT U IMapaMeTPOB ABUXKEHHUS neieil. Cleadimue ¥ HeCIeIAIIue
HU3MEPUTENH.

@a3oBble, YAaCTOTHBIE W HMIIYJIbCHBIE IATbHOMEPHL. PaaromalbHOMEPBl CO  CIIOXKHBIMH
curHanamu. IIpenmensl OXHO3HAYHOTO H3MEPEHHs, pa3pelaiomas CIOCOOHOCTE U TOYHOCTH
pazrogabHOMEPOB.

WsmepuTenu pagMaibHOM CKOpPOCTH meneil. I[Iperensl OXHO3HAYHOTO HM3MEPEHHS,
paspelaromas CiocOOHOCTh ¥ TOUHOCTh H3MEPHTEIIEH CKOPOCTH.

AMIUIMTYHBIE M (a30Bble OJHOKAaHAIHHBIE IIEJICHraTOPBHL. AMIUTATYAHBIE, (a30Bble H
CYMMapHO-pa3HOCTHbIE MOHOHMIIYJIBCHBIE IIeJIEHTaTophbl. [Ipemesnbl OAHO3HAYHOTO H3MEPEHHH,
paspemaromas CltocoOOHOCTh U TOYHOCTD IIEJIEHTaTOPOB.

M3mepuTtenu yrioBeIX CKOPOCTEH.

ITaccuBHBIE, aKTHBHBIE M KOMOWHHMpPOBaHHBIE MMOMEXH. XapaKTEPHCTHKH MoMmex. boprba ¢
naccuBHBIMHE nomexamu. Cenexnus aswxymmxces neneit (CJILI). Korepentao-ummyibcasie PJIC.
Pexxexnmsi macCHBHBIX ITOMEX € HOMOINBIO rpebeHuarsix ¢uiasTpoB (PI'®). Iuppossie PI'O.
KauecTBO momasiieHus momex.

PJIC ¢ cunresupoBanHoi aneptypoii (PCA). Bei6op mapamerpos PCA u CTpyKTypHI I} pOBOi
06paboTku. PannonnTtepdepomeTpsl co cCBepXIIMHHOM 6a30i. ATIepTypHBI cuHTe3. PagroBuaeHye.

IIpocTpancTBEHHO-BpeMEHHAs 00pab0TKa CUTHATIOB. ABTOKOMIIEHCATOPHI AKTHBHBIX IIOMEX.

Bropu4nas o6paboTka paauonokanuonHoi uHpopMmanuu. OGHAPYKEHHE U COMPOBOKICHUE
TpaexTopuii. KanmmanoBckast GuisTpanus TpaeKTOPHIA.

MHorono3unuoHHas paaroIOKaIus.

OGHapykeHHE CHTHAIOB TEILUIOBOTO paauou3iydeHHs. CXeMBI paaMOMETPOB. MeETonsl H
YCTPOMCTBA M3MEPEHHS KOOPAUHAT HCTOYHHUKOB TEILIOBOTO PAIMOM3IIyIEHHUS.

ITonnmoBepXHOCTHAS PaIHOIOKAIIMS.

Henuneiinas paguonokanus.

6.2. Cucmemvl u ycmpouicmea paouorasu2ayuu

MeTtons! onpeneeHHs MECTOIONOKEHUS 0OBEKTa M CIIOCOOBI BEIBOJIA €T0 B 33aHHYIO TOUKY
npocTpancTBa.  [IpMHIMNBI  pajyOHAaBUTAlMA W METONBI  TEXHHYECKOM  pealn3allyid
panroHaBuranuoHselx cucreM (PHC) u  ycrpoiicteB(PHY). Metoasl pamuoynpaBieHHus B
pajguOHaBUTaluM. OJEMEHTHl TEOPHH AaBTOMATHYECKOrO YIpaBieHHsS oOBekTamMu. KOHTYp
CIEIAIIETO YIIPABJICHUS U €0 OCHOBHEIEC 3BEHBS.
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MwuHucTepcTBO Hayku 1 Bbicliero obpasoBaHusa Pocculickolt deaepauum.
Ypanbcxuﬁ denepanbHoe rocyaapcTBeHHoe aBTOHOMHOe o6pa3oBaTesibHoe yupexaeHue
mep‘epaﬂbHHﬁ Bbicllero o6pa3oBaHusa «Ypanbckuii denepasnbHblii YHUBEPCUTET UMEHM NEPBOro
YHMBepCMTET Mpe3naenTta Poccum B.H.EnbuunHa» (YpdY)
uMer nepeoro Npesnaenta MporpamMma BCTYynHTE/IbHbIX UCMbITAHWI B aCIMPaHTypy
Pocosst B.H.Enviyma Hay4uyHnas cneymnanbHocTb — 2.2.16 «Pagmnosiokaymsi U pagnoHaBUrayLms »

cTp. 15 n3 23

Komangnoe crnefsimee paauoynpaBieHie, aBTOHOMHOE PaIHOyIIPaBICHUE, PaIHOYIIPABICHHE
IIpA HABEICHHWH IO JIy4y, yIpaBleHHEe KOCMUYecKuMH ammnaparamMd. OCOOSHHOCTH paIvOJIHHHMA
yIpaBleHUs 00BEKTAMH.

Aronomusle PHC: cuctemsl cuncnenus myTd. PaguocicTeMbl HaBUralMy 110 re0)U3MIECKUM
noisM 3emiuM. PamuoBRICOTOMEPHI M JOIUIEPOBCKHE M3MEPUTENM CKOPOCTM M yIda CHOCa
nerarenpHbIX annapatoB(UC).

KoppensnnoHHo-3KCTpeMaubHble  H3MEPHTENH  CKOpPOCTH.  OG30pHO-CpaBHHUTEILHEIE
pagrOHaBUTallHOHHBIE CUCTEMBI. CHCTEMBI HABUTallUH IO pejibe)y U KapTe MECTHOCTH.

KommiexcupoBanue HaBUTAI[UOHHBIX CUCTEM c PaauOTEXHUYECKUMHU u
HEepaJIMOTEXHUIECKUMU JaTaukamu. HTerpuposanusie PHC.

Panuocucremsr nameneit HaBuramuu (PCIH). IloctpoeHne riioGaibHBIX W PErHOHATBHBIX
PCIIH. ®aszoBble u mmimyinbcHO-¢pa3zoBeie PCJIH, ucmons3yromue NalbHOMEPHBIE H Pa3HOCTHO-
JTATbHOMEPHBIE METO/IBI OIIpeieieHus MecTononoxenus. [Torpemuocta PCJIH.

CnyraukoBele paguonaBuranuonssle cucteMsl (CPHC). Ilepenaua cBenenmii o6 opbuTax
CIyTHUKOB IIOTPEOUTENIO UL enel HaBurauu. Oco6eHHOCTH MOCTPOEHUS ¥ QYHKIIMOHUPOBAHUS
CPHC. Bmuanume armocdepsl M KOCMHYECKO# cpenbl Ha xapakrepuctukun CPHC. Merons
ompenencuus Mecrononoxenuss B CPHC: pomnepoBckuii, NalbHOMEpPHBINH, pPa3sHOCTHO-
JaJIbHOMEPHBIM.

Pamuocucremsr Omwkue#t HaBuramwum (PCBH). PagmochcTeMBl IOCaaKHM JIE€TAaTENbHBIX
anmnapaTos.

Tounocte ompeneneHus MecTomonoxeHus B Mo3uiMOHHBX PHC. JIMHHM M IOBEPXHOCTH
nonoxenus. Ommoxu TuHuH nonoxeHus. OMUOKH OpeaeICHHs MECTOIIOIOKEHHS Ha INIOCKOCTH
B IPOCTPAHCTBE. DJUIMIC U 3ILIUIICOR]] OIUOO0K monoxenust. Paboune 30u61 PHC. 'eomeTpryeckuit
daxrop.

6.3. Ocobennocmu nepeoauu uH@GoOpmayuu 6 MHO20NO3UYUOHHLX DPAOUOLOKAYUOHHBIX U
PAOUOHABULAYUOHHBIX CUCEMAX

3anaun nmepenaun uHboOpManuu. Pamuonuuuu. JluanasoH pagvoBOJH B CHCTEMax IIE€peaadu
uHopmanun. Bunsl paguocucrem nepenaun unpopmarmu (PCIIN): cBA3HEIE, TENEMETPHYECKHE U
komanaHble. Kanan cBa3u u ero xapakrepucTuky. [IpomyckHas crocoGHOCTh KaHana. CTpyKTypa
pagroCcUrHanoB. MeToapl MOIYIAIMM U KOAUpoBaHMs. 3amuTa nHpopmanun. Kpurepun xadectsa
PCIIN. Iudporsie PCITA.

6.4. Cucmemper u ycmpoticmea paspyuienus unpopmayuu

OOGnacTe NMpUMEHEHHS H 3afaud CHCTeM paspyuieHHs uH(opManuu (paIro3JIeKTPOHHOM
60pr65sI — POB).

Panuorexnmyeckas passenxa (PTP). Iloctpoenue cucteM u ycrpoiicts PTP. Onpenenenne
IIapaMeTpOB PaIMOCUIHATIOB PAIHOTEXHUYECKUX CHCTEM Pa3IMYHOro Ha3HaueHus cpeacteamu PTP.
Meronsl ompeneneHns MECTONONOXEHHS PagrodeKTpoHHbIX cucteM (POC). DddeKTuBHOCTH
cpencts PTP.

Metonsl u cpenctBa paspymeHus HHbOpMmanuu. [eHepaTopsl aKTHBHBEIX IIOMEX. BHBI
aKTUBHBIX MIOMEX: 3arpaJUuTeIIbHbIE, IPHIETIbHBIC, OTBETHBIE H HMHTALIMOHHEIE.

Pannosnexkrponnas MackHpoBKa. XapaKTepHCTHKA KaYeCTBa PafHOMacKUPOBKH. CKPBITHOCT
H He3aMeTHOCTh. O6mue MeToABl MacCKHPOBKH OOBEKTOB M YMEHBINEHHS pamuokoHTpacta POC.
Wcnonssosanne mmpoxononocHblx (IIIIC) u cBepxmmpokomomocHeX curHagos (CIHIIIC).
MackupoBKka ¢ HOMOIIBIO TACCHBHEBIX IIOMEX.
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MuHucTepcTBO Hayku 1 Bbicwero obpa3oBaHus Poccuiickon Peaepaunu.
Ypanbc}(uﬂ deaepanbHoe rocyapcTBeHHoe aBTOHOMHOe 06pa3oBaTeNibHoe yupexaeHue
(penepaanblﬂ Bbicwero obpa3oBaHus «Ypanbckui desepanbHbli YHUBEPCUTET UMEHWN NEPBOro
YHMBepCMTET Mpe3naeHTta Poccun B.H.EnbumHa» (YpdY)
nvesen nepsoro Npeswgesra  [TPOrPaMMa BCTYNMTENBHBIX MCNBITAHWI B acNMPaHTYpy
Pocow b.H.Envuma HayuyHnas cneynanbHocTb — 2.2.16 «Pagnosokayms v pagmoHaBurayms »

cTp. 16 n3 23

OcHOBHBIE ~ OpraHM3allHOHHBIE METOBl  IIOMEXO3AINWTHL. VI3MEHEHHEe IapaMeTpOB
paguocurHaia B IIpoliecce paboTel, 60ppba ¢ MOMEXaMH C IOMOINBIO YCTPOMCTB CENEKIIHH
pamuocuraainos. 3amura POC ot Bo3aelicTBHS cpeacTB nopaxenus. I deKTuBHOCTS cpeacts POB.
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MUHUCTEPCTBO HayKu U Bbiclero obpa3soBaHusi Poccuitckon deaepauuu.
YpaanKMn depepanbHoe rocysapcTBeHHOe aBTOHOMHOE 06pa3oBaTe/ibHOe yupexaeHue
mep‘epaanbm Bbicwero o6pasoBaHus «Ypanbckuii deaepasnbHblii YHUBEPCUTET UMEHU NEPBOro
YHMBepCMTeT Mpe3naenTa Poccum B.H.EnbumHa» (YpdY)
umers nepaoro Mpesugenta lMporpamMmMa BCTYyNMUTE/IbHbIX UCNbITaHNUI B aCIMPaHTypy
Pocomn B.H.Envigma HayyHnas cneymanbHocTb — 2.2.16 «Pagmosiokaymnsa m pagruoHaBHUraLms »

cTp. 17 n3 23

3 le/IMepr BOIIPOCOB JIfl BCTYIIHTECJIBbHOI0 HCNIBITAHUSA

IIpumepbr 6onpocoé ecmynumenbHbIX UCROIMAHULI U3 OOUWUX C8EOCHUNl INEKMPOHUKU,
PaOuUOmMexXHUKU U CUCmem C6A3U.

1) T'apmonmdyeckuii aHamu3 curHatoB. CHEKTPBl NEPHOAMYECKMX M HEIEPHUOAUYECKUX
curHanoB. Teopema orcueToB KoTenpHUKOBa B 4aCTOTHO#M 00J1aCTH.

2) Iymbl 1 nOMeXH KakK Ciy4ailHble mpolecchl. [IIOTHOCTH paclpeneleHus BEPOSTHOCTEM,
XapaKTePUCTHYECKHE QYHKIMY U QYHKIUHN paclpeieIeH s CIIyYaiHbIX IIPOIECCOB.

3) JluneiiHBIE LIETIH U YCTPOMCTBA C IOCTOSIHHBIMH IIapaMeTPaMH. AKTHBHBIE JIMHEHHEBIE LIETIH.
YcunuTenu U uX XapaKTepUCTHKH.

4) Iudposas ¢uisTpamus u nudpossle GUILTPEL. OMMOKM KBAHTOBAHHMS U OKPYIJIEHHS.
Mertonsl pacueTa U POBHIX GUILTPOB

5) Ilpomycknas cmnoco6HOCTs kaHama cBs3u. Popmyna Illemnona. OcHOBHas Teopema
KOZIHMPOBaHUS.

6) Buasl MomynanMu pH mepenade HEMPEPHIBHBIX COOOIIEHMIA.

7) YacroTHOe, BpeMEHHOE U (Pa30BOE pa3zieieHie CUTHAIOB.

Ilpumepbr 60npocoé eécmynumenvHbIX UCHBIMAHUI RO HAYYHOU CHEUUAIbHOCHU
2.2.16 «Paouonoxkayua u paduoHasuzauusa»»

1) IlpuHIMIOBI paJHOHABUTAlMM U METOIBI TEXHHYECKON peau3allid pPaJrOHaBUTAllHOHHBIX
CHCTEM

2) ®wusmuueckue OCHOBEI paxuosiokanuu. D hekTuBHas mwiomans paccesaus (OI1P) uenei.

3) Paspematomas cnocoOHOCTh IO JAJBHOCTH, YIJIOBBHIM KOOPAMHATAM M CKOPOCTH. BBIGOD
30HIUPYIOMIETO CUTHAIA.

4) AmmmutynHele u (a30Bble ONHOKAHAIBHBIE IEJEHTaTOPEL. AMILIMTYIHBIE, (Pa3soBHIE H
CYMMapHO-pa3HOCTHBIE MOHOUMITYJILCHBIE MEJICHIaTOPBI

5) PJIC c cunre3upoBanHO# ameprypoii (PCA). Beibop mapamerpoB PCA u cTpyKTyphI
UG POBOI 00PabOTKH.
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MuHucTepcTBO Hayku M Bbicwero obpa3oBaHus Pocecuiickon depepaunu.
YpaanKMu depnepanbHoe rocyapcTBeHHOe aBTOHOMHOe 06pa3oBaTeNibHOe yupexaeHue
menepaanHﬁ BbiClero o6pa3oBaHus «YpanbCkuii heaepasnbHbiii YHUBEPCUTET MMEHU NEepPBOro
YHMBepCMTET Mpe3sunpenTta Poccun B.H.EnbuuHa» (Ypdy)

umera nepsoro NpeugenTa lporpamMma BCTynNTENIbHBIX UCNbITAHWI B aClIMpPaHTypy
Pocom b.H. Enbumna Hay4ynas cneynanbHocTb — 2.2.16 «Pagnosiokaymsi M pagnoHaBUrayms »

cTp. 18 n3 23

4 Kpurepuu oneHKH 3HAHHI NPETeHAEHTOB HA IOCTYILIEHHE B ACHHPAHTYPY [0 HAY4YHOI
CnenHaJbHOCTH 2.2.16 «Pagnonokanus H pagHoOHABUT AN

OneHka OTBETOB INPETEHACHTOB Ha MOCTYIUIEHHE B AaCOHPAaHTYpy IO JAHHOH HaydHOMH
CHIEIMANBHOCTH Mpou3BoauTCsa 1m0 100 OamnbHOM IIKande M BBICTABISIETCS COIJIACHO KPUTEPHSIM,
IIPUBEJICHHBIM B TaOJIHIIE.

KpuTepyun oLieHKH OTBETOB NPETEHACHTOB NPH MOCTYIUIEHAH B aCITUPAHTYPY

OueHka Kpurepuu

80-100 6amnos 1. OTBeTHI Ha NOCTaB/ICHHBIE BOMPOCHI M3JIAral0TCs JIOTHYHO,
TI0CJIEI0BATEIIBHO U HE TPEOYIOT HOTOJHUTEIBHBIX MTOSICHEHHUIA.

2. JIeMOHCTPHPYIOTCS I'TyOOKHE 3HAHHS 110 AUCLUIUIHHE.

3. Henarotcs 000CHOBaHHEIE BHIBOIBI.

4. OTBET CaMOCTOSTENBHBIH, IPU OTBETE MCIIOJIB30BAHBI 3HAHMS,
npuoOpeTEHHBIE paHee.

60-79 6amoB 1. OTBeTHI Ha MOCTaBJICHHBIE BOMPOCHI H3JIaratoTCs
CUCTEMATU3HPOBAHO U MOCJICAOBATEIBHO.

2. JleMOHCTpHpPYETCsl yMEHHE aHATM3UPOBATh MAaTEPHAN, OJHAKO HE
BCE BBIBOJIBI HOCST apryMEHTUPOBAHHBIN U OKA3aTEbHbIN XapaKTep.
3. Marepuan uznaraercs yBepeHHO, B OCHOBHOM IPaBUIIBHO JaHBI BCE
OTIpelIe/ICHHs ¥ TIOHSTHS.

4. lomyimeHsl HeOOBIINE HETOYHOCTH IIPH BBIBOAAX H
HCIIOJIb30BAaHUH TEPMUHOB.

30-59 6annos 1. lormyckatoTcs HapyIIeHHUs B MOCIEA0BATENEHOCTH H3JIOKEHHS TIPH
OTBeTe.

2. JIeMOHCTPHPYIOTCS TIOBEPXHOCTHBIE 3HAHHUS AUCLUIUTAHBI.

3. ImeroTcs 3aTpyqHEHHS C BHIBOJIAMH.

4. OnpeneneHus ¥ NOHATHS AaHbI He YETKO.

0-29 6amnos 1. Marepuan uznaraeTcs HeMoc/JeI0BaTeILHO, COMBYMBO, HE
NPEACTaBIIAET ONPEAEIEHHON CUCTEMbI 3HAHHMH MO JUCLUIUTAHE.

2. He nanbl 0TBETHI Ha JOMOJIHUTENBHBIE BOIPOCH KOMUCCHH.

3. JlonyuieHsl rpy6ble OLIMOKU B ONPEeeICHHSX U MOHSTHSX.
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MuHUCTEpCTBO HayKu U Bbicwero o6pa3oBaHus Poccuiickon depepaunu.
Ypanbc}(uu defepanbHoe rocyaapCcTBeHHOE aBTOHOMHOE 06pa3oBaTenbHOE yupexaeHne
[penepaanb“}] BbiCLLEro 06pa3oBaHusa «YpanbCkuii peaepasibHbii YHUBEPCUTET MMEHU NepBoro
YHMBepCMTET Mpe3sunaeHTa Poccuun B.H.EnbunnHa» (YpodY)

¥MEHIA NEPBOro ﬂpesmzema Mporpamma BCTYINMATEJIbHbIX UCMNbITAHUA B aCriMpaHTypy

Pocowm B.H. Enbumna Hayynas cneymanbHocTb — 2.2.16 «Pagunosiokaymsi U pafjMoOHaBHUraLus »

cTp. 19 ns 23

S Cnmcox pexoMeHxyeMoii TuTepaTypbl (0OCHOBHAS U JONOJHHTEILHAS)
2.2.16 «Paduonokayua u paouoHasuzayus»
OcHoenas numepamypa

1) Konmn B.B. Cucremsl crytHukoBoi pamuonasuramud / B.B. Komun, B.II. Xapuerxko;
HannonanbHbli aBuanmoHHbli yausepeuteT. K.: Xonrex, 2010.

2) OsuunnmkoBa E.B. BoproBble Hu(pOBHIE aHTEHHBIE PEMIETKA M HX 3JIE€MEHTH /
E.B. OBuunnukoBa, [[.1. Bockpecenckuii, IT.A. IIImaunnun. M.: Paguorexnuka, 2013.

3) Kynpusnos AWM. PammosnextponHas Gope6a. OcHoBel Teopum / AWM. KynpusHoB,
JL.H. IllycroB. M.: By3oBckas xuura, 2011.

4) Ilamuenko B.A. PaccesHHe W NOINIOIIEHWE 3JIEKTPOMATHATHBEIX BOJIH HEOTHOPOTHBIMH
chepuaeckumu tenamu / B.A. [Tanyerko. M.: Paguorexnuka, 2013.

5) Bauee B.I'. Henuneitnas o6pabotka curnanos / B.I'. Banees. M.: Paguorexnuxa, 2013.

6) bakynes II.A. PannoHaBUraninoOHHBIE CHCTEMBI : YY4eOHUK [UIs By30B. V311-€ 2-€, HCIIp. | JOIL.
/ TI.A. Bakynes, A.A. CocaoBckuii. M.: Pagunorexnuka, 2011.

7) IllpenusuoHHBIE CHCTEMBI OJNVDKHEH YaCTOTHOM  paJWOJOKAdM  IPOMBIILIEHHOTO
npuMeneHns / b.A. Atasgun, B.M. JlaBbinoukun, B.B. Esepckuii, B. C. ITapmun, C. M. CMonbckuii
// M.: Paguorexuuka, 2013.

8) bop3oB A.b. MummMmerpoBas paavoIOKalUs: METOABI OOHAPYXXEHHS X HABEICHHS B
YCIIOBHAX €CTECTBEHHBIX M OpraHu3oBaHHbIX nomex / A.b. bopsos, P.II. BeictpoB [u ap.]. M.:
Pammorexnuka, 2010.

9) ILsernos B.B., lemusn B.O., Kynpusaos A.W. Panuosnextponnas 60ps0a: paauopa3Beika u
paguonporuBonercTere. M.: ByzoBckas kaura, 2012.

10) MiBanoB M. PapnoTexHHYecKue NEeNMH M CUTHAIBL YueGHUK it By30B. CTAaHIApT TPETHETO
nokonenus / M. MiBanos, A. Cepruenko, B. Vmakos; nox pea. B.H. Vmakosa. Cu6.: [Tutep, 2014.

11) Metons! HccneOBaHuS PaAHOIOKAIIMOHHBIX XapaKTEPHCTHK 006eKTOB. Monorpadus / ITox
pexn. C. SronpHukoBa // M.: Paguorexnuka, 2012.

12) bukkenun P.P. Teopus snexTpudeckoii CBs3u: y4eOHOE IMOCOOME IS CTYIAEHTOB BBICIIMX
y4eOnbIX 3aBefieHuit / P.P. buxxennn, M.H. YecnokoB. M.: U3natenbckuii HEHTP «AKameMHUs»,
2010.

13) I'apsuxosckuit B.U. / [ludposas ob6pabotka curnanos / B.W. I'agsuxosckuii. M.: Conon-
npecc, 2013.

14) Bep6a B.C. PaguosokalsoHHbIe CHCTEMBI 3eMiie0030pa KocMuIecKoro 6asuposanus / B.C.
Bep6a, JI.b. Heporckuit, U.I'. Ocunos, B.D Typyk. M.: Paguorexauxka, 2010.

15) Huxurua H.IIL IIpuem u 06paboTka CHrHAIOB B HH(POBBIX CHCTEMAX IEPENadn : ydeOHOE
nocobue / H.II. Huxutun, B.W. JIy3un. ExatepunGypr: M3narenscTBo YpaabCKOro yHHBEPCHTETA,
2013.

Lononnumenvnas numepamypa

1) PanmosnexkTpoHHBIE CHCTEMBI: OCHOBBI HOCTpOeHHsS M Teopus. CrpaBounuk. Mzm. 2-e
nepepab. u gom. / mox pexn. S 1. lllupmana. M.: Paguorexanka, 2007.

2) Bacur B.A. HH}opMaIuoHHBIE TEXHOJOTUM B PaJMOTEXHHYECKHMX CHCTEMaX : ydeOHOe
noco6ue / B.A. Bacun, 11.b. Bracos [u np.]; nox pen. .B. ®enoposa. M.: Uza-so MI'TY um. H.D.
baymana, 2003.
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MuHucTepcTBo Hayku 1 Bbicwero obpasosaHust Poccuiickon deaepaunu.
Ypa,nbc}(uﬁ ®denepanbHoe rocyAapcTBeHHOEe aBTOHOMHOE 06pa3oBaTesibHOe yupexaeHne
menepaanblﬁ Bbiclwero o6pasoBaHus «Ypanbckuii henepanbHblii YHUBEPCUTET UMEHU NEPBOro
YHMBepCMTET MpesuaeHTa Poccum B.H.EnbunHa» (Ypoy)
ymerun nepsoro Npesugesra  TTPOTPaMMa BCTYMMTENILHBIX MCMIBITaHMI B aCTUPaHTYpy
Pocom B.H.Enpuma HayuHas cneymnansHocTs — 2.2.16 «Pagnonoxkaymsa n pagnoHaBurayms»

cTp. 20 us 23

3) KonpparenxoB I'.C. PammoBunenue. PanmonokanmyoHHBIE CHCTEMBI JHUCTAHIIHOHHOTO
30HIMpoBaHUA 3eMiH : ydebHOe mocobue s By3oB /mox pen. I.C. Komaparemkos. M.
Panmnorexuuka. 2005.

4) Manoxun A.E. MHOrokaHaJbHBIE M MHOTOCTAHIMOHHBIE pPAJMOCHCTEMEI IEpEayut
nH(opmammy : yuedbHoe nocobue. Exarepunbypr: Usn-so Ypansckoro yauBepcuTera, 2013.

5) baxynes IL.A. PaguonokaioHHBIE CHCTEMBI : y4eOHHK it By3oB / ILA. Bakynes. M.:
Pannorexnuka, 2007.

6) Pammorexnuueckue cucteMsr: yue6uuk / Ilox pen. 10.M. Kasapusosa, M.: Axagemus, 2008.

7) Bepba B.C. ABuanuoHHBIE KOMIUIEKCHI DPaJMOJIOKAMOHHOTO 1030pa M HABEICHHSL.
Cocrosane u Tennennuu passutus / B.C. Bep6a. M.: Paguorexnuka, 2008.

8) beictpos P.II. IlaccuBHas papuosIoKaus: MeToabl 0OHapyKeHus 066ekToB / P.I1. BRICTpOB,
I'.K. 3aropun, A.B. Cokonos, J.B. ®enoposa; mox pexn. P.II. BeictpoBa u A.B. CokonoBa. M.:
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6 Pexomenayembie UHTEpHET-pecypehbI

Anpec Hazpanue

http://library.urfu.ru Caiit 30HaNBbHON Hay4HOU OUOIHOTEKH YDV

http://www.ingentaconnect.com ITouckoBas cucteMa 3apyOeKHBIX HAYIHO-
TEXHHYECKHX JKYPHAIOB

http://www.elibrary.ru Poccuiickas anekTpoHHas Hay4Has
6ubnmoreka

http://www.sciencedirect.com ITonckoBas cucremMa MyOIHMKAIHiA HAYHBIX
H3JaHUN

http://www.scopus.com Scopus

http://apps.webofknowledge.com Web of Science

https://ieeexplore.ieee.org

Ieee xplore

http://study.urfu.ru

ITopTan uadpopmannoHHO-06pa30oBaTEIBHBIX
pecypcoB YpdY

[IporpaMmy BCTYMHUTENBHOIO

UCIBITAHUA B ACOUPAHTYpPy IO HAYYHOH CIEHATLHOCTH

2.2.16 «Pamuonokanus ¥ paaqvoHaBUTaLUsI»:

IIpodeccop, A.T.H., AOIEHT

abynun C.H.)

ITpodeccop, a.1.H., mpodeccop

J
KI//[BaHOB B.9.)

Cr. Bay4HBIH COTPYAHUK, K.T.H.
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