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1. O6aacrtp NPUMECHCHUSA U HOPMATUBHBIEC CCBIJIKHA

[IporpaMma BCTYNMUTEIBHOTO HCIBITaHUS CHOPMUPOBAHA HAa OCHOBE (enepaibHBIX
TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB BBICHIETO O00pa3oBaHHs MO MpOTrpamMmam
CTEIMAINTETa HIIK MarucCTpaTyphl.

2. CTpyKTypa BCTYNHUTEJbHOI0 IK3aMeHa

BerynurenbHoe HCHbITAaHUE OCHOBHOM 00pa3oBaTelbHOM IPOrpaMMbl  BBICHIETO
o0pa3oBaHusi — MPOTPaMMBbl MOJTOTOBKH HAy4YHO-TIEIarOTHYECKUX KaJIpOB B aCHHUPAHTYype
«INEKTPOHUKA, PAAMOTEXHUKA U CUCTEMBI CBs3u» mo HampasieHuto 11.06.01 DnexTponuka,
paIMOTEXHUKAa M CHCTEMBI CBSI3W COCTOMT M3 JBYX YacTei: OIEHKHM HWHAWBHUIYaTbHBIX
TocTkeHuH (mopTdoano) u codece0BaHus.

MaxkcumanbHasi BO3MOJXKHAsI OIEHKa 3a 00€ 4acTH BCTYMHUTEIHHOTO HCHBITAHHS 10
cnemmanbHocTy cocrasisier 100 0amnos.

Jlist ydactus B KOHKYpCE MO UTOTaM BCTYMHUTENIBHOTO MCHBITAaHUS IO CHEUATbHOCTH
HeoOxomuMo Habpath cymmapHo He MeHee 30 OamoB. OIlleHKa 3a BCTYNHTEIHHOE
UCIIBITAHUE M0 CTIEHUATBHOCTH OT 1 710 29 6aioB cuuTaeTcs HEeY10BIECTBOPUTEIHHOM.

2.1. OueHka MHAUBUAYAJIbHBIX J0cTHKeHUH. CTPyKTYpa nopTdoamo
Jis ygactus B KOHKYpPCE OICHKM HWHIUBUAYAIBHBIX JOCTIDKEHUH (MOpTHOINO)
aOUTYpHEHT MOXET TMPEACTaBUTh CJEAYIOIIUME JOKYMEHTBI, MOATBEPXKIAIOUINE €ro

TOCTH>KEHUS:

1) JloKyMeHTBI, MOATBEPKIAIOIINE ONBIT HAYYHO-HCCJIEN0BATEIHCKON IeATeTbHOCTH
adutypueHnra.

a. OnyOnMKOBaHHBIE WJIM MPUHATHIE K MyONMKAanMKU HaydHble paboThl (CTaThH,
JOKIaabpl B cOOpHHKax JaokianoB). I[loaTBepikmaeTcs mpeacTaBICHHEM
AIIEKTPOHHBIX KOIMWH TOJJUHHUKOB, CCBHUIKOW Ha OTKPBITHIE HCTOYHUKH,
CHpaBKOM M3 pENakUWd O TMPUHATHH K MyOJIHKalUu ¢ 00s3aTeTbHBIM
yKa3aHUEM HOMepa JKypHajia u crpaHuil. [1yOmukanuu J0KHBI OTHOCUTRCS K
TOMY K€ HalpaBJICHHIO, YTO M TeMa OyAyIIero IUCCepTAIMOHHOTO
UCCIICZIOBAaHUSI.

b. Jloknmaabl Ha MEXIYHAPOIHBIX M POCCHUCKUX KOH(PEPEHIMAX, HAYIHBIX
CeMHMHapax, Hay4yHbIX IIKOJIaxX W T.JI. [0 HampaBleHHI0 Oyaymero
JUCCePTallMOHHOTO — uccienoBanus. IloaTBepkmaercs mpenocTaBIeHHEM
NpOorpaMMbl KOH(GEPEHIIHH.

C. YdacTue B Hay4YHO-HUCCJIEIOBATEIbCKUX MPOEKTAX, aKaJeMHUYECKUX TPaHTaX.
[lonTBepxkmaercs AaHHBIMU TNpoeKTa (Ha3BaHUE, HOMEp TIpaHTa, (oHx),
KOHTAKTHBIMH JTaHHBIMH PYKOBOAMTENSI TIPOSKTa M KPaTKOW aHHOTanuei (He
6omee 200 ciioB), pa3biCHSIONIEH CYyTh pabOTHI A0UTYpUEHTA.

2) IlpemyioxkeHnne Oyayliero HampaBjieHHsl HcciaenoBaHuii. [Ipemioxenue Oymyiiero
HaNpaBJICHUsT HCCIECIOBAaHMM MUIIETCS B CBOOOAHON (opmMe M JOHKHO PacKpbIBaTh
CIIEZIyIOIIIEe BOMPOCHI: TEKYIIEe COCTOSHUE BBIOpAHHOM OTpaciu, (GOpMYIHPOBKa
MPOOJIEMBI, TIENIN €€ MCCIIEA0BAaHMUS, BO3MOKHBIC HAPABICHHUS UCCIICIOBAHNS, MOTHBAIIUS
BBIOOpA HAYYHOTO PYKOBOIUTEIIS.
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3) PexomeHaaTeabHOe NHCBMO OT  IOTCHIHMAIGHOTO  HAayYHOTO  PYKOBOAWTEIS
IUIAHUPYEMOT'O UCCEPTALMIOHHOTO HCCIIEI0BaHMsI, B KOTOPOM OTPAKEHO €ro COIIacue
BBICTYIIUTh HAay4YHBIM PYKOBOAMUTENEM aOUTypUEHTa B aCHUPAHType, a Takxke, Ipu
3HAaKOMCTBE IIOTEHLIMAJIBHOIO PYKOBOJIUTENS C HAYyYHOH M Yy4eOHOW JesITeIbHOCTBIO
abUTYypHEHTA, €€ XapaKTEPUCTHKA.

2.2. Kputepun oueHku noprdosmo
MakcumanbHass BO3MOJKHas OLEHKAa, B COOTBETCTBUM C  IEPEUUCICHHBIMU
KpUTEPUSIMHU, cocTaBisieT 50 Oamios.

Kpurepuii ouenku KonuyectBo 60an10B

OnbIT Hay‘IHO-HCCJIeI[OBaTeJIbCROﬁ ACATECJIBbHOCTH,

Maxkcumym 10 6ass10B
Yuacrue B KOH(pepeHUHsX

¢ myOnuKanuen JoKIaa0B (3a KaKyI0) 10 3 6aiioB
0e3 myOIuKauy JOKIAJA0B (32 KaXKyI0) 1o 1 6anna
OnbIT HAY4YHO-UCCJIeI0BATEIbCKOM AeSITeJIbHOCTH

Maxcumym 20 6a/s10B
IyOoaukanus pe3yjbTaTOB

[My6nmukanust B w3nanum w3 cnucka PUHIL / omun aBTop (3a Jlo 2 / 1o 3 Gamos
KXKIYHO0)

[Ty6mukauus B u3manuu u3 cnucka BAK / oxun aBTop (3a Tlo 5/ 1o 10 Gasnos
KXKIYIO0)

[lybnukanus B MHOCTpPAHHOM JKypHaie / oauH aBTop (3a Jlo 5/ 1o 10 Gasnos
KXKIYI0)

[Mybnukanust B m3mganuu, BxojsmieMm B uHiuekc SCOPUS, WoS
o 10/ mo 20 6ammoB
WJIM aHAJIOTUYHBIX / OWH aBTOP (32 KaXKIYIO)

CBHIeTeJBCTBA 0 TOCYIAPCTBEHHOM PerucTpaluu nporpaMmm
U 0a3 JaHHBIX, NMATEHTHI Ha W300peTeHHs, NATEHTbl Ha 5 6amioB
MoJIe3HbIe MOJIEJIN, M TTPOY. (32 KaKIbIii)

YyacTHe B HAYYHO-HCCJIEI0BATEIbCKHX MNPOeKTax (3a

Jlo 5 OamnoB
Kax10e)

IIpennoxenue Oyayuero HanpaBJeHUs UCCJIEIOBAHU I Makcumym 10 0as10B

PexoMeHnaaTeibHOE NMHUCbMO OT NMOTEHHUAJBHOr0 HAYYHOIO
10 6ay10B
PYKOBOIMUTEJISI

MuHuManbHbIN 0ai1 (HeyI0BIETBOPUTEIbHAS OIICHKA) 3a TopTdouno — 10 14 6anioB
BKIIOUMTENbHO. JIisi ydacTWsi B KOHKypCe IO HWTOTaM OIICHKA WHIUBUIYaTbHBIX
JOCTI)KEHUH HE00X0IMMO HabpaTh CyMMapHO HE MeHee 15 6aios.
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2.2. CTpyKTypa M npoieaypa npoBejieHust codece10BaHUA

MaxkcumaibHas BO3MOYKHAs OlLIEHKA 3a coOecenoBanue coctasirieT S0 0anios.
CobecetoBaHNE COCTOUT U3 JABYX YaCTEH.

1) OTtBeT Ha BONPOCHL B COOTBETCTBUU C HANPaBICHHOCTHIO (HAY4YHOU

CIEeUATIBHOCTHIO) OyyIel HaydYHO-HCCIIeI0BATEIbCKON pabOThI (UCccepTaIlin).
AOuTypueHT BBIOMpaeT OWIIET, COACpIXKAIIMil Ba BOMpPOCA W3 MPEACTABICHHBIX B
nporpaMMe co0eceIOBaHUS TEM.

AGutypuenty npeaocrasisiercss 30 MUHYT Ha MOATOTOBKY. B Xozie oTBeTa KomMuccus
MOJKET 3a7aBaTh YTOUHSIOIME BOMPOCHL. OICHKA 32 OTBETHI MO KaXKIOMY H3 BOIPOCOB
COCTaBIIIET MaKCUMYM 15 Gaios.

2) becena mno miuaHUpyeMOMYy HAaNpaBICHUIO HCCIEAOBAaHUNA. AOUTYpUEHTY
HEOOXOIMMO  PACKPBITh  CIEAYIONIME BOIMPOCHL: MpeArnojaraeMas Tema HaydHO-
UCCTIe0BATENBCKON paboThI, PopMyTHpOBKa MTPOOTIEMBI, 1IETIU €€ UCCIeA0BaHusI, HOBU3HA.
B xoxe oTBeTa KOMHCCHS MOXET 3a/1aBaTh YTOYHSIONIME BOMPOChl. OIlleHKa 3a JIaHHYIO
4acTh cOOECEeIOBaHUS COCTABIsIET MakcuMyMm 20 6asuioB.

CobecenoBaHre TPOBOAWTCS HAa PYCCKOM WM AHTVIMACKOM sI3bIKE (IO JKETaHHIO
abuTypueHTa), cobOecelOBaHUEe MOXKET TMPOBOJUTHCS AWCTAHIIMOHHO C HCIOJIb30BaHUEM
WH(OPMAIIMOHHBIX TEXHOIOTHH.

2.4. Kputepun oueHku codece0BaAHNUS

Kputepuu ouneHuBaHUsI OTBeTa MO BONMPOCAM NPOrpaMMbl Bbanabl
codeceq0BaHMsA

OTBeT MoOJNHBIN, 0€3 3aMeuaHui, MPOJAEMOHCTPUPOBAHBI 3HAHUS 14-15
10 CHEUHMATbHON JUCITUTLINHE

OTtBeT IMOJTHBIH, C HE3HAUYUTEIHLHBIMU HEJIOUETaMH, 11-13
MPOJIEMOHCTPHUPOBAHBI 3HAHMS TI0 CTICIIUATBHON TUCIIUTIUIMHE

OTBeT NOJHBIN, ¢ HE3HAYNTEIILHBIMU 3aMCYaHUSIMH 6-10

OTBeT He MOJIHBIN, C CYIIECTBEHHBIMU 3aMEUaHUSIMU 3-5

OTBeT Ha NMOCTaBJICHHBIN BOIIPOC HE JIaH 0-2

Kputepuu oneHuBaHusi OTBeTa M0 IUIAHHPYEMOMY Bannsl
HAIPABJICHUIO UCCJICIOBAHUMI

OTtBer moONHBIM, 0e3 3aMeuaHuid, MPOACMOHCTPHUPOBAHO 20
MpeACTaBICHUE O MNIAHUPYEMOM HAMPaBIICHUH MCCIIEI0BAHUMA

OTtBeT MTOJTHBIM, C HE3HAYNTEIHLHBIMU HEJ0UeTaMu, 16-19
MIPOJIEMOHCTPHUPOBAHO MpeACTaBICHUE o MJIaHUPYEeMOM
JUCCEPTALMOHHOM UCCIIEI0BAHUHI

OTBeT NOJIHBIN, C HE3HAYNTEIBHBIMU 3aMEUaHUIMHU 11-15

OTBeT He MOJHBIN, C CYIIECTBEHHBIMU 3aMEUYaHUSIMU 7-10

OTBeT Ha MOCTABJICHHBIN BOMPOC HE JaH 0-6

B cnyuae maGopa abutypueHTaMH PaBHOTO KOJMYECTBA OAJIOB (ITOJYITPOXOIHOTO

Oaa), MPEeMMYIIEeCTBO MOMYy4YaeT aOUTYPUEHT, COOTBETCTBYIOIIMI NMEPEUYNCICHHBIM HUXKE

kputepusmu. Kputepuu npeacraBieHbl B HOpsIKe YObIBAHUS 3HAYUMOCTH.
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1. omenHka 3a cobeceI0BaHUE;
2. OIICHKA 332 WHIUBUIyaIbHbIC TIOCTIKCHUS,
3. cpenHuii O6ama B AUILIOME.
3. IIporpamma cobeceqoBaHust
K cobecenoBannto aOUTypHEHT TOTOBHUTCA IO TeMaM OJHOTO u3 4 OJIOKOB B
COOTBETCTBUU C HAIpPaBICHHOCThIO (HAy4yHOH CIHEUMaIbHOCTBIO) Oyayuieid Hay4yHO-
HCCIIEIOBATEILCKON pabOThl (IMccepTalyu), YKa3aHHOW B 3asBICHUU O MOCTYIJICHUH B
aCIUpPaHTYDPY.

Baoxk 1. Hanpasiaennocts 05.12.04 «PaguorexHuka, B T.4. CHCTeMbl M YCTPONCTBa
TeJIeBHICHHUS»

1. CraTucTuyeckasi paiuOTeXHUKA

1.1. Mamemamuueckoe onucanue u Memoovl AHAIU3A CUSHANO08 U NOMeEX

[IpencraBnenus curnanoB. [IpeoOpazoBanus Oypre.

Pasznoxxenne curnama mo 3amaHHOW cucteMe (yHkumi. ['apmoHmyeckuii aHamu3
curHanoB. CHEKTpbl MEPUOANYECKUX U HEMEePUOJUYECKUX CHUTHAIIOB. Teopema OTCUETOB
KoTenbHMKOBa B 4aCTOTHOM 00J1aCTH.

JIMCKpeTHBIE CUTHAJIBI U UX aHAJIN3.

CooOmenusi, cur"Hanel U nomexu. Ilepemaua, wu3BlIeueHWe U paspyllieHue
uHpopmanuu. Panuocurnanel. PaguiocurHaibl ¢ aMIiMTyIHOM W YTJOBOW (YaCTOTHOM U
¢dazoBoil) MOIyNANMEH W WX CHIEKTPbl. PaguocHTHAIBI CO CIIOXKHOW (CMEIIaHHOMN)
MOJYJISIIUEN U UX CIIEKTPBI.

Illympl ¥ mnoOMexu Kak ciy4yauWHble mpoueccel. I[lnotHocTM pacnpeneneHus
BEPOSTHOCTEH, XapakTepucTudeckue QYHKIUA W (QYHKIMH pacHpelneieHus CIydailHbIX
IIPOLIECCOB. DHEPIeTUUECKNE XapAKTEPUCTUKHU CIIyYalHBIX MPOLECCOB.

1.2. Mooenu paduomexnuueckux yenei u ycmpoucms

JIvuHeiiHblE M HENMHEWHBIE LIENW U YCTPOMCTBA. METOIbl aHAIM3a CTAaUMOHAPHBIX U
MEPEXOAHBIX PEKUMOB B PAAUOTEXHUUYECKUX IEMSIX, YCTPOMCTBAX MU JUHAMUYECKUX
CUCTEMAX.

JIuneliHble 1EeNU U yCTPOKCTBA C MOCTOSSHHBIMU NapaMeTpaMU. AKTUBHBIC JTUHEHHBIE
Henv. YCWIMTEIM MW MX XapakTepucTukd. [IpoxokjaeHue CUTHAJIIOB U IMIOMEX
(leTepMHUHUPOBAHHBIX U CIydalHBIX KOJieOaHW) uepe3 JIMHEWHBbIE LENU C MOCTOSHHBIMU
napaMeTpaMu.

Henunelinple nenu wu  ycrporctBa. MeTonpl aHaiW3a HEIUMHEWHBIX —LIETIEH.
YMHOXHUTEIN 4YacTOThl. AMIUIMTYIHBIE orpanuuutend. Jlerexropsl. IIpeoOpasoBaTenu
4acTOThl  KoseOanuii. ['eHepatopbl  koseOaHuil. ABTOKOJEOATEIbHBIE  CHUCTEMBI.
Monynstopsl konebanuii. [{enu u ycTpoiicTBa ¢ mepeMeHHBIMU MTapaMeTPaMHU.

1.3. Lughposwie memoowv obpabomxu cueHanios
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Jluckpernszanus CHUTHAQJIOB IO BPEMEHM U KBAaHTOBAHME II0 YPOBHIO. AHAJOro-
g possie ipeodpazosarenu (ALI) u BeIOOp mapamerpoB koma. OMMOKU KBAHTOBAHUS U
OKPYTJICHUS.

2. CuctemMbl paguOCBA3M U TeJIeBHACHHS

2.1. Paouocucmemsi u ycmpoticmea nepedasu uHghopmayuu

O6uactu mpuMeHeHus U 3a4auyu nepefaun uHpopmauuu. [IponyckHas cmocoOHOCTh
kaHasia cBa3u. OcHOBHasi TeopeMa koaupoBaHus. [lonarne o kogupoBaHuu MHGOPMAIUU:
KOoA, an(aBUT, OCHOBAaHWE H 3HAYHOCTh KOJA. BUABI MOIYISIMU TpU Tepeaade
HENpPephIBHBIX COOOIIeHUu. MOIIHOCTh IIymMa Ha BBIXOJE JAEMOAYJISTOpa M €ro
sHepretuueckuil cnektp. Ilpumenenne AM, BM, OIIM, ®M u UM, ux cpaBHEHHE TIO
BBIUTPHINTY U (PU3NUECKOE 0OBSICHEHHUE.

[MudpoBbie MeTOABI mNepenayd HEMPEPBIBHBIX CcooOmeHnit. MMmynbCcHO-KOI0Bas
moayssinust (MKM).

Panuonuauu. [lpama3oH paauoBOJIH B CHUCTeMax mepenaud uHdopMmanuu. Bumbl
pammocuctem  mepenaun  uHGopmammu  (PCIIM):  cBsizHBIE,  TeNeBU3UOHHEBIE,
TeleMeTpuyeckue MU KomaHaHble. Kanan cBsiz3u u ero xapakrepuctuku. lIpomycknas
CIOCOOHOCTh KaHalla. XapaKTepUCTUKU M TMapaMeTphl IepeaaBaeMoil HHQopMaiui.
Crpykrypa paauocurHaaoB. MeToabl MOAYJSIUU U KOAUpoBaHUA. MoOJEMbl U KOJEKH.
3ammra uHGOpMaITIH.

MexcucTeMHast 3JIeKTPOMAarHUTHAsI COBMECTUMOCTb.

2.2. Paouomenesusuontvle cucmemol

dusnyecKkrue MPUHIIUIBI, UCTIONb3yeMbIe 11 (POPMHUPOBAHMS, MEepeaadu, MpueMa u
KOHCEpBallMK M300pakeHui. J[Mama3oH paavoOBOJIH, HCIIONB3YEMbIH B TEJICBHUICHHH.
MeTtobl pa3iokeHus: n300pakeHui Ha dJeMeHThI. [IpuHIUT mocienoBaTeIbHON Tepeadn
eMeHTOB u300paxkeHus. Kanp, cTpoku u ds1meMeHThl u3o0paxeHus. CIUTHOCTH
nzo0paxkenusi. CUHXpOHHM3allMsg CMEHBI KaJIpOB W Hadajla pa3BepTku cTpok. Dopmar
TEJIEBU3MOHHOTO curHana. CTaHaapThl TEJIEBU3MOHHBIX CUTHAJIOB.

Oco0eHHOCTH TOCTPOCHUSI TEJICBU3UOHHBIX MepenatyukoB. [lepenaua paguocurnana
uzoOpaxenusi. Ilepemaua 3BykoBoro compoBoxaeHus. @dopmupoBaHue u mnepeaaua
CUTHAJIOB CHHXPOHHU3AIIMM M KOJla IBETHOCTH curHaina. [IpeoOpa3oBaHue ONTHYECKOTO
M300pakeHus B AJICKTPUUYECKHI CUTHAII B nepenaronieit renesuznonnoi kamepe (I1TK).

Oco0eHHOCTH TeNeBU3UOHHBIX MPUEMHHUKOB. CeNeKTop KaHajoB, MpeodpazoBaTeib
yactoThl, YIIY, BUIeOyCHIUTENb U AEKOJIEP LIBETHOCTH.

OCHOBBI TIOCTPOCHHSI CHUCTEM Ha OCHOBE TEJIICBH3MOHHBIX YCTPONCTB: MH(PPOBOE
TEJeBUICHHUE, CITyTHUKOBBIC TEIIEBU3MOHHBIE CHCTEMBbI, TEJICBU3MOHHBIE CUCTEMBI 0030pa U
Ha0Ir0IeHNs (B TOM YHUCJI€ U CKPBITHOTO), OXPAaHHBIC TEJICBU3UOHHBIE CUCTEMBI.

2.3. Cucmembi paduosnekmpoHHol 60pvobl

3amaun paanosneKTpoHHON 60prObl (POB) ¢ cucteMamu TeneBUACHUS U PaTUOCBS3H.
Panuorexuuueckas pasBeaka (PTP). Metonpl ompeneneHuss MECTOMOJIOKEHUS CHUCTEM
paauocss3u U teneBuaeHus. dddextuBHocTsh cpenacts PTP.

MeToabl U CpeACTBa PAAUOITIEKTPOHHOTO TPOTUBOICUCTBUSI.
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2.4. Memooul npoexmupoganus u KOHCMPYUPOBAHUSL PAOUOINEKMPOHHBIX CPEOCME

3aBUCUMOCTh TEXHHUYECKHX TpeOoBaHuii k POC orT uX Ha3HayeHUs U YCIOBUI
JKCIUTyaTaMu.  TE€XHOJOTMYHOCTh  KOHCTPYKIMH.  MeToapl  CTaHIapTU3alMK B
KOHCTPYUPOBAHUH. KomnonoBka U KOMILJIEKCHAas MUKPOMHUHHATIOpU3aLUs
pannosnexkTpoHHoi ammaparypel (PDA). MHTerpambHas MUKPOCXEMOTEXHHUKA, OOJBIINE
(BUC) u ceepxbonbime (CBUC) nnTerpaibHbIe CXEMBI.

[Teuatnsrii monTaxk. Pemontonmpuroanocts PDA. CnocoOwbl 3ammutel POA ot
BO3JICUCTBUSL OKPYXAIOIIEH Cpeabl, JTUHAMUYECKUX MEPErpy30K M IJIEKTPOMATHUTHOTO
m3nydenus. TernoBou pexxum POA. Hanexnocts POA.

BuytpucucremHas 371€KTpOMarauTHasi COBMECTUMOCT.

3. PagnoTrexHu4eckue ycTpoiicTBa

3.1.  AumenHvl:  uzIyuewue U  npuem  paouo8olH,  pACHPOCMPAHEHUe
INEKMPOMACHUMHBIX GOJIH

VYpaBHenus MakcBeiwia. ['paHUYHBIE YCIOBUA. DHEPrusi AJIEKTPOMArHUTHOTO MOJIS.
DneKkTpoMarHuTHbIC BOJIHBL. Kananuzanus paanoBoaH. BomrHOBOIBI U GpuaepsI.

DNEeMEHThl TEOpUM AaHTEHH. TUMbl HaNpaBIAIONIUX CHUCTEM. JJIEMEHTapHBIC
u3nyvyatenu. bmwkHsIs W ganbHsAS 30HBL. [IlpueMHass W mepemaronias aHTEHHBI, HUX
napameTphbl U XapaKTepUCTUKH.

3.2. Yempoiicmesa eenepupoganus u popmuposanus CueHaios

OCHOBBI TIOCTPOCHHSI TEHEPATOPOB U aBTOreHepaTtopoB. CTaOMIBLHOCTH YACTOTHI H
METO/IbI €€ MOBBIIICHUSA. Y MHOKUTENN 4acTOThl. CHHTE3aTOPHI YaCTOTHI.

3.3. Yempoticmea npuema u npeobpazosanus CusHaios8

OCHOBHBIE TUIBI PAJAUONPUEMHBIX YCTPOUCTB. Y371l PAAUOIIPUEMHHUKOB, HX CXEMHBIC
pelieHus: mpeoOpa3oBaTeT YacTOThl CHTHAJIOB, CMECUTEIH W TE€TEPOJMHBI, JETEKTOPHI
CUTHAJIOB, YCWJIMTENHM pa3JIMYHbIX YACTOTHBIX JHANa30HOB. BTOpUYHBIE HCTOYHUKU
3JEKTPONUTAHUS.

OcHoBHas1 tUTEpPaTYypa
1. I'onoposckuit U.C., lemun M.II1. PagnorexHuueckue Menu U CUTHAJbL: YUeOHUK IS

BY30B. 5-€ u31., nepepad. u nom. M.: Paguo u cBsa3p, 1994.

2.  TuxonoB B.U., Xapucos B.H. Cratuctuueckuii aHajiu3 U CUHTE3 PaAMOTEXHUYECKHX

yCTpOKCTB U cucteM. M.: Paguo u cBs3p, 1991.

3. I'puropweB A.Jl. Dnexkrpoaunnamuka u texuuka CBY. M.: Beicur. mik., 1990.
4.  Awntennsl u yctporictBa CBUY: YueOnuk s By308B / [lox pen. JI.W. Bockpecenckoro.

M: U3n-s0 MAU, 1999.

5.  Komnoanos I'.®. PagnoaBromaruka: YueOouuk mis By308. M: « UTTPXXPy», 2003.
6. VYcrpoiictBa reHepupoBaHus u ¢opmupoBaHus paauocurHanoB / I[log pen. I''M.

Vr1kuna, M.B. brnarosemnienckoro, B.H. Kynemosa. M.: Paauo u cBs3b, 1994.

7. PagmorexHuueckue cuctembl nepemaaun uHpopmanuu / [log pex. B.B. Kanmbikosa.

M.: Paguo u cBsa3b, 1990.

8.  VYumeamc T. ODMC nmns pazpadorunkoB npoaykiuu. Ilep. ¢ anrn. Kapmames B.C.,

Keuunes JI.LH. — M.: UT «Texnonoruun», 2004. — 508 c.
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9. Keunes JI.H. IIpoekTupoBanue neyaTHBIX IJIaT A1 HUPPOBON OBICTPOAEHCTBYIOICH
annaparypsl. — M.: UJIT «Texnonorun», 2007. — 616 c.

10. Keuwnesn JI.H., Ax6ameB b.b., Crenanos I1.B. DxpanupoBanrue TeXHUUEHCKUX CPEICTB
u 3kpanupytronue cucremsl. — UT «Texnonorun», 2010. — 470 c.

JonoaHuTebHAS JUTEPATYypa

1. Cawmoiinenko B.U., [Ty3sipeB B.A., I'pyopun U.B. Texunyeckas kubepHetnka: Yuel.
nocobue 115 By30B. M: M3n-Bo MAU, 1994.

2.  PammoosnextponHble cucTteMbl. OCHOBBI mocTpoenus U Teopus: CmpaBounuk / Ilon
pen. .. upmana. M.: 3A0 «MAKBUC», 1998.

3.  CnyrHukoBas cBs3b U Bemanue: CrnpaBounoe uznanue / [lox pex. JI.A. Kantopa. M.:
Paguo u cBs3p, 1997.

4. OxyneB [0.b. Hudpoas mnepenaua wuHbopmauuu ¢Ga3oMaHUTTYIUPOBAHHBIMU
curHanamu. M.: Paguo u cBs3b, 1991.

5.  Ludpossie mnpoueccopbl o0pabotrku curnanoB: CmpaBounuk / Ilog pen. A.T.
Ocranenko. M.: Paguo u cBs3b, 1994,

6. backakoB C.M. PanmnoTexHnyeckne menu U CUTHANBI: YUEOHHWK IJIsi BY30B. 3-€ W31.,
nepepad. u gom. M.: Beicur. mik., 2000.

baok 2. Hanpasiaennocts 05.12.07 «AnTenHbl, CBY ycTpoiicTBa H MX TEXHOJIOT MWD

1. O6mas reopusi antendH u CBU-ycrpoiicTs

VYpaBHeHuss MakcBemia I8 HECTAaUMOHAPHBIX W MOHOXPOMAaTHYECKHX IOJEH.
MarepuanbHble ypaBHEHHMsI M THUIIBI Cpel. BeKTopHble W CKalspHbIE IMOTEHLIHUAJIBI
UIEKTPOMATrHUTHOIO 1oJis1. BonHOBBIE ypaBHeHUs U ypaBHeHHs [enpmronsua. ['pannunbie
YCJIOBHS. DHEPIUs AIEKTpOMarHuTHoro noist. Teopema YmoBa-IloliHTHHrA.

IlocranoBKka 3amay JIIEKTPOAVMHAMUKH, METOIbI HUX pelIeHHUs. BHyTpeHHue u
BHEILHUE 3aJa4U NIEKTPOAUHAMHUKU. TeopemMa eJMHCTBEHHOCTH.

N3ny4yeHue HIEKTPOMAarHUTHBIX BOJH. OJIEMEHTapHbIE W3IydaTeiau. bikHsas u
JaJbHsAA 30HBI. TeopeMa SKBUBAJICHTHOCTH, SKBUBAJICHTHBIE IIOBEPXHOCTHBIE HCTOYHUKHU.

UYucnenHsle METOABI AEKTpoAuHAMUKU. [locTaHoBKa 3a71auu, PEACTABICHNAE TOJIEH,
QJITOPUTMU3ALNS 33]1a4 BO3OYKIEHUS, U3IYYCHHS U NU(PpaKIUU IEKTPOMAarHUTHBIX MOJIeH
Y BOJIH.

2. Teopus u texuuka CBU-ycrpoiicTB

Tunel  HampaBiusommx — cucreM. [lomsle M KOakCHalbHBIE — BOJHOBOJBI.
JIMaIIeKTpUYeCKre BOJIHOBOABI W JIMHUM IIOBEPXHOCTHBIX BOJH. [losibie BOJIHOBOABI C
YAaCTUYHBIM  JIUAJNEKTPUYECKUM M  THUPOTPOIHBIM  3anonHeHueM. llomockoBeie
MUKpPOIIOJIOCKOBBIE JIMHHUH, LIEJIEBbIE U KOIIAHAPHBIE BOIHOBOABI. ONITUYECKUE BOJIHOBO/BI,
CBETOBOABI. 3aMeUISIIOLIUE CTPYKTYphl. VIcKyccTBeHHBIE nuanneKTpuku. KBazuontudeckue
HaIIPaBJISAIOIIAE CUCTEMBI.
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Teopust 2MeKTPOMarHUTHBIX pe30HATOPoB. ITosbie pe3oHaTopsl. J(UAIEKTpUUECKUE U
(deppuTOBBIE pE30HATOPHI. Pe30HAaTOpBHl HA OCHOBE IUTAHAPHBIX CTPYKTYp. OTKPBITHIE
KBAa3UONTHUYECKHUE PE30HATOPBI.

[IpyHIMIBI TOCTPOCHUS M METOABI IPOCKTUPOBAHUSA MNPUEMO — MEPENAIOIINX
ycrpoiictB CBY. Ocobennoctu aktuBHBIX CBYU-yCcTpoiicTB Ha OCHOBE MOIYITPOBOIHUKOBBIX
U MUHUATIOPHBIX BAaKyyMHbIX HIpUOOpPOB  (T€HEpaToOpbl, YMHOXKHMTEIM  YaCTOTHI,
Majomymsamue ycunurenu). llpumeHeHne OUNONSAPHBIX M IOJIEBBIX TPaH3HCTOPOB,
JaBUHHO-TIPOJIETHBIX JIMO/0B, TYHHEIBHBIX AUOAOB U AU0A0B ['aHHAa.

Ocob6ennocti MouiHbIX CBY-yCcTpOHCTB (KIMCTPOHHBIE YCUINTENN, MarHeTPOHHbIE
re’eparopsl U reseparopsl Ha JIBB u JIOB).

[Tpumenenne CBY-ycTpoiicTB U cUCTEM B TEXHOJOTMHU MPOU3BOJACTBA, OUOJIOTHH U
MEAUIINHE.

3. Teopusi ¥ TEXHMKA AHTEHHBIX YCTPOHCTB U CHCTEM

Teopust antenH. [IpuémHas u mepenaromiasi aHTEHHbI, UX OCHOBHBIE MapamMeTpbl U
TEXHUUYECKHE XapakTepucTUKU. COOTHOILIEHHE PEKMMOB NpuUEMA M IEperadyd, Teopema
B3aMMHOCTH. D(QEKTUBHAS TMOBEPXHOCTh aHTeHHBI. OOparHOe U3NTydYeHHWE NPHEMHON
aHTeHHbl. [IpubnkeHne 3aJaHHBIX TOKOB M NPHUMEHEHHUE CBEJIEHUH 00 31eMEeHTapHBIX
U3JTy4daTelaX B TEOPUU aHTEHH. Y YET BIUSHUS 36MHOU MOBEPXHOCTU U 3KPAHOB.

@azupoBanHbie aHTeHHble pemieTku (PAP). YacrotHoe, pa3zoBoe U (pazouacToTHOE
CKaHUpOBaHME. JIMCKpETHBI M JUCKPETHO-KOMMYTALUMOHHBIA MeToabl. [Ipubnmkenue
OeckoHeuHOH pemieTku, Teopema dnoke. MHOTOTyYeBbIE AHTEHHBIE PEIIETKH.

AHTEHHBI JUIMHHBIX, CPEJAHMX M KOPOTKHUX BOJH. BuOpaTopHble aHTEHHBI IS
nuana3zoHoB KB u YKB. Antennsl Oeryieil BOJHbI TUCKPETHOTO U HEMIPEPHIBHOTO TUIIOB.

CrniupanpHble, AMANIEKTPUYECKHE M PEOPUCTO-CTEpP)KHEBbIE AaHTEHHBL. YacTOTHO-
HE3aBUCHMbIE aHTEHHBI. PyrnopHbIe, 3epKalibHbIE, JTMH30BbIC, LIEJIEBbIE U JIPYTUe aHTCHHBI
CBU.

IIpumeHeHEe aHTEHHBIX YCTPOWCTB M CHCTEM B TEXHOJOTMU TPOM3BOJCTBA,
OMOJIOTUHA U MEIULIMHE.

4. IIpoextupoBanme u ontumu3anuss aHteHH u  CBY-ycrpoiicrs,
a TaK’Ke TeXHOJIOTMS MX IPOM3BOACTBA

CoBpeMeHHbIE  KOMITBIOTEPHBIE ~ TEXHOJIOTMM  MPOEKTHPOBaHUS, pacuéra W
ontuMu3anuu anteHHbIX U CBY — ycTpoiicTB mmmpokoro mpuMeHeHus. Monenu 6a30BbIX
3NIEMEHTOB Pa3HbIX ypoBHEH. CocTaBlIeHNE MOJENHU CII0KHOTO OObEKTA.

OcHoBHas JIuTEpaTypa
1. TlumenoB FO.B., Bonsman B.M., MypaBuoB A.J[. Texuudeckas 371eKTpoAMHAMUKA /
ITox pen. FO.B. ITumenosa. M.: Paguo u cBs3b, 2000.
2. IletpoB b.M. DnekrponnHaMuka U pacnpocTpaHeHue paauoBoiH. M.: Paauo u
cBs3b, 2000.
3. backakoB C.M. DnekTpoauHaMuKa U pacipocTpaHeHue paauoBoiH. M.: Beicul. k.,
1992.
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4. Huxonsckuii B.B., Hukxonmbckas T.M. DnekrponnHamMuka W pacnpoCTpaHECHHE
paauoBonH. M.: Hayka, 1989.

5. I'puropseB A.Jl. DnexTpoaunamuka u Texauka CBU. M.: Beicm. mik., 1990.

6. Uepenxosa E.JI., YUepnsimos O.B. Pacnpocrpanenue paanoBoiad. M.: Panuo u cBs3b,
1988.

7. SxosneB O.U. Kocmuueckas paguodusuka. M.: PODOU, 1998.

8. Anrenns! u ycrporictea CBU. IlpoexTrpoBanue ¢pazupoBaHHBIX aHTEHHBIX PEIIETOK
/ lox pen. A.1. Bockpecenckoro. M.: Paano u cBs3p, 1994.

9. Awntennsl u ycrpoiictBa CBY: Yuebnuk mns By3os / [Tox pexa. .M. Bockpecenckoro.
M: MAH, 1999.

10.Tonoposckuii U.C., lemun M.I1. Panuorexaudeckue nenu u curnansl. M.: Pagno u
CBS3b, 1994,

11.backakoB C.U. Paguorexundeckue nenu u curaaiasl. M.: Bercm. mk., 2000.

12. Tuxonos B.U., Xapucos B.H. Cratuctuueckuii aHanu3 U CUHTE3 paJUOTEXHUUECKUX
ycTpoiicTB U cucteM. M.: Paguo u cBsizb, 1991.

13.Kpsinos K.U., ITpoxonenko B.T., TapasikoB B.A. OcHoBbI na3epHoi TexHUKH. JI.:
MammmnocTtpoenue, 1990.

14. lessatkoB H.JI., [onant M.b., beukuit O.B. MumnmeTpoBbie BOJIHBI U UX POJIb B
npoueccax xxuzHeaesteabHocTu. M.: Paguo u cBs3p, 1991.

15.Kyrymes A.M., Tonybesa H.C., Murpoxun B.M. OcHOBBI 3JIEKTPOHHUKH.
DNeKTpoJMHAMHMKA W PACHpPOCTPAHEHUE PAIMOBONH: YueOHOE mocodue Asi By3O0B.
M.: U3n-Bo MI'TY um. H.D. baymana, 2001.

Bbuok 3. Hanpasiennocts 05.12.03 Cucrembl, ceTH U YCTPOMCTBA TeJIEKOMMYHUKALUH

1. Opranmn3anus IBM, KOMILJIEKCOB U CHCTEM

ApXUTEKTypa, OpraHu3alys U NPOEKTUPOBAHUE allllapaTHBIX U MPOTPAMMHBIX CPEICTB
BBIYUCIIUTENIBHBIX CHUCTEM. BBIUHMCINUTENbHBIE CHUCTEMBlI C MAacCOBBIM MapajlieIUu3MOM.
[TapamnensHoe mporpamMmmupoBanue. [IpuHIUNBEI mapaiensHoil 00paboTKU MHPOpPMALIHH.
ApXHUTEKTypa CHCTEM pealbHOro BpeMeHH. MHTepdelchl ammapaTHON Cpenbl, cpeacTBa
B3aUMOJCHCTBUS ¢ 00BeKkTOM. CTpyKTypa MOJIb30BaTeIbCKOro uHTepdeiica. MeTonbl u
Cpe/lCTBa MPOTPAMMHPOBAHUS CHUCTEM pealibHOro BpeMeHU. OCOOEHHOCTH OpTraHH3alUU
oTtkazoyctoiunBbix BC. ABTOMaru3anus CHCTEMOTEXHUYECKOrO 3Tama MPOEKTUPOBAHUS
OBM wu cucrem.

2. MuKpoOnpouneccopHbie CHCTEMbI

DnemenTHas 0a3a BeuHMCIHTEIbHONM TexHukU. Tumbl BUC/CBUC, cucrembl Ha
kpuctamie. Knaccudukamuss MUKpOTIPOIECCOPHBIX cpeacTB. bazoBwiit Habop (QyHKIUN H
Monaynei  Mukpomporeccopubix — cuctem  (MIIC).  Apxutekrtypa, 0COOCHHOCTHU
OpOrpaMMHUPOBAHUST M TMPUMEHEHHE MHKPOIPOILIECCOPOB  OOMIET0 HAa3HAYCHHUS U
MUKPOKOHTpOJUIepoB. Crenrain3upoBaHHbIE MHUKPOMIPOIECCOPhl. MeTOoAbl U aJrOPUTMBI
ugpoBoii 00paboTku curHanoB; Mukponporeccopbl [[OC. Muxkpormpoueccopsr ¢ RISC

10
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apxutrekTtypoi. TpaHcnbroreppl. MyJIbTU-MUKPONIPOLIECCOPHBIE  CHUCTEMBL.  ba3oBbie
koHuryparuu. [Iporpammuoe o6ecnieuenne MIIC: ocoGeHHOCTH, OTIEpAITMOHHBIE CUCTEMBI
JUIsl BCTPAauBaE€MbIX IPUJIOKEHUN PEaIbHOTO BPEMEHH. DTalbl IPOESKTUPOBAHMUS.

3. CucteMHOe IpOrpaMMHoe obecrevyeHme

Hasnauenue, ¢ynkumm u crpykrypa omepanuonHoi cuctembl (OC). Ilonsitue
mpoliecca, yIpaBJ€HHUE IpoleccaMd. Buasl pecypcoB M yIpaBi€HUE HWMH. YIIPaBICHUE
namsTeio. DaiinoBas cucrema, ympasieHue ¢ainamu. YCTpoCTBa, BHIBI YCTPOMCTB,
npaiBepsl  ycTpodcTB.  CHHXpOHM3amMs  TMPOLECCoB,  ceMadophl,  COOOIUIEHMUS,
UCIIOJIb30BaHUE ceMa(opoB JUIsl pELISHUS 3a/1ad B3aUMOMCKIIOUEHHS U CHHXPOHU3ALUU;
tynuku. Mynbtuzagauneie OC. CocraB OC. 3arpyska m Hactpoiika OC. TpaHcasTopsl.
@opMasibHbIE SA3BIKM M TrpaMMaTuku. CTpPyKTypa KOMHOWISTOPOB M HHTEPIPETATOPOB,
Ogepuieiinble CTPYKTYphI. ['paduueckre OKOHHbIE HHTEP(HENCHI.

4. OCHOBBI AJITOPUTMHU3ALMUHN U IPOTPAMMHUPOBAHUSA

OcHoBHBIE dTanbl pemeHus 3anad na OBM. Kpurepum kauectBa mporpaMmsl.
[TocranoBka 3amaun W crneunUKanus MPOrpaMMbl. AJITOPUTM M €ro CBOMCTBA; CIIOCOOBI
OMUCAHUS alIropuTMa; MpOBEpPKa MPaBUJILHOCTHU HOCTPOEHUS aNroOpuUTMa.
HNHcTpymMeHTanbHbIE cpencTaa CUCTEM IPOrpaMMUPOBAHMS; TEXHOJIOTUs
IpPOrpaMMHUPOBAHUSl B MHTETPUPOBAHHON cpeae. S3bIku nporpammupoBaHus. OCHOBHbIE
CBEJEHUSI O TmpoueaypHoM si3bike. CTPYKTypbl M THUIBl JAaHHBIX, UX BHYTpPEHHEE
IIPEACTABICHUE; ONEpPalMyd W BBIPAXKEHUS; ONEPATOpPbl YIPABICHUS BBIYMCIUTEIBHBIM
IPOIIECCOM; CTPYKTYPHPOBAHHbIE NaHHbIC; GYHKIMH; (PaiiIoBbIi BBOI-BRIBOA. MoaynbHOE
nporpammupoBanue CASE-cpenctsa. Bepudukanus nporpamm.

5. MeTtoabl aHanau3a u npoekTupoBanus BC

[Tonatue o MozemnsaX, UX KiIacCHU(pHUKAIMs; TpeOOBaHUS K MOENSAM; MOJEIUPOBaHUE,
KaK 3Tall IPOECKTUPOBaHUA. MaTemMaTHyeckoe U UMHUTALMOHHOE MOJEIUpPOBaHUs. Moaenn
MaccoBOro o0cimyxkuBaHus. MoAenTupoBaHHE CIyYaWHBIX BEIHYMH, COOBITHA W TIOTOKOB
coObrtuii. Cetn Ilerpu. OOpaboTka pe3yiabTaTOB OJKCHEPUMEHTa, IIAHUPOBAHUE
IKCIepuMeHTa. SI3bIKM MojenupoBaHus. Bepudukamnus kak MeTOJ aHajdu3a CXEMHBIX
pemeHnit. @opmanuzanus CTPYKTYpHOTO CHHTE3a; KiaccupuKalus 3ajad CUHTe3a. 3a1ada
ONTUMU3AIMU, OCHOBHBIE METOJbl ONTUMHU3ALMU MAPAMETPOB, JOIMYCKOB M TEXHUYECKHUX
TpeOOBaHUI; MHOTOKpUTEPHUATIbHAS ONTUMH3ALUS.

7. Cetu DBM um cpejacTBa TeJeKOMMYHHKAIUIA

Knaccudukamus cereit OBM: nokanbHble, pErvoHANIbHbIE M TJIOOAIbHBIE CETH;
KOPIIOpaTUBHBIE CETH. APXUTEKTypa CETEl U CUCTEM TeleKoMMyHMKanui. CocTaB CpesicTB
TeNeo0padOTKU U TeIEKOMMYHHUKAIMK JJIs TocTpoeHus ceteit DBM KoHuenus oTKphITHIX
CHCTEM. JTaJOHHAsl MOJIENIb B3aUMOJICMCTBHS OTKPBITHIX cucTteM. JlokaibHbie cetn OBM.
TpeGoBanusi, npenbsisisiemble Kk JIBC. Tumosie ctpykrypsl JIBC. Crpykrypusanus
nokanbHbIX ceTed. Ctpykrypa cerer mepemaun gaHubix (CILJ). Ilpuniuner nepemayuu
JTUCKpeTHOW MH(OpManuu. TUIBl KaHAIOB U MX OCOOCHHOCTH: KaOeJIbHbIE, CIIyTHUKOBBIE,
paguopeneliHble, ONTOBOJOKOHHbIE  Ympasnenue mnorokamu B CIIJ.  Mertoasl
Mapumpytuzanuu. UaTepHer. [IpuHIUIBI TOCTPOEHUS CETH. Y CIYTH, NPENAOCTABISEMbIE B

11
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WHTepHeTe: 9JIEKTpOHHAs IO4YTa, DJIEKTPOHHBbIE KOH(pepeHuMH, mnepenaya (paiisos,
roJocoBasi CBSI3b, MYJIbTHMEIHA, JAWCTAHIIMOHHOE oOydeHue. ba3oBble MPOTOKOIBI
cemeiictea TCP/IP.

7. ba3bl 1aHHBIX

[lonstus «6a3a 00BEKTOB» U «00OBEKTHO-OpueHTHpOBaHHAS CYBJI».A3piku cuctem
0a3 fmaHHBIX. ApPXUTEKTypa cucTeM 0a3 JaHHbBIX. Mopaenu maHHbIX Uil cucteM bBJI.
Penauunonnass mMozaenb NaHHBIX. PensilOHHBIE $3BIKM 3ampocoB. f3bik 3ampocoB SQL
CereBas mozxens naHHbIX. Mepapxudeckass Monenb JaHHbIX. OOBEKTHO-OPUECHTHUPOBAHHAS
Mojenb. Pusndeckas opraHu3anys JaHHbIX. AIMUHUCTpUpoBaHUe 0a3 naHHbIX. CpeacTBa
npoektupoBanuss 06a3 ngaHHbiX. CASE - TexHonoruu. TexHonorus pa3paboTku
nporpaMMHbIX cucteM ¢ ucnosibzoBanueM CYB/I. IIporpammupoBanne Ha sizbikax CYB/I.
Opranuzanus uaTepdeiica A36IK0B MPOrpaMMUpPOBaHUs BbIcOKOT0 ypoBHs ¢ CYB/I.

8. 3amura nHpopmanuu

[TpoGnemsbr 3ammTel  MHGopManmu. OCOOEHHOCTH 3alIUThl B KOMIBIOTEpax U
UH(POPMAIIMOHHO-BBIUNCIIUTENBHBIX CUCTEMax, HecaHKuuMoHupoBaHHbIN noctyn (HC/I).
AnmnapaTtHsle M nporpammubsle cpeiactBa 3amutel oT HCJl um pasrpanumdeHue goctyna K
pecypcam. IlltaTHele cpeicTBa 3allUThl, BCTPOCHHBIE B OMNEPALMOHHBIE CHCTEMBI.
Kpunrorpagpuueckue cpencra 3amuThl. Hage:KHOCTh CPEACTB 3aIIUTHI.

OcHoBHas1 tuTEpPaTypa
1.  OpnoB C. A. Opranuzauus 9BM u cucrem. CII6: [Tutep, 2013. — 688 c.
2. bpoitno B. JI., HWmeuna O. II. BpluucnuTenbHblE CHCTEMBI, CETH U

tenexkommyHnukanuu. CII6: TTutep, 2011 r. - 560 c.
3. Tauenbaym D., Octun T. Apxurektypa xomnbtotepa: nep. ¢ anri. / CIIO.: ITutep,

2013.-816 c.

4.  Koctpos b.B., B. H. Pyukun B.H. Muxkponponeccopusie cucremsl. M.: Texbyk, 2005
r. -208 c.

5. Xapros B.A. Mukpornponeccopubie cucrembl. M.: Akagemusi, 2010. 352 c.

6. Omudep B.I'., Onmudep H.A. CereBbie onepanmonnsie cucremsl. CI16: ITutep, 2009. —
673 c.

7. MomuanoB A.FO. CucremnHoe nporpammuoe obOecneuenue. CII6: Ilutep, 2010. -

400c.

8. I'opnees A.B. Onepanmonnsie cuctemsl CI16: Iurtep, 2009. - 416 c.

9. Tanenb6aym 3. CoBpeMeHHbIE omepaloHHble cucTteMbl /mep. ¢ auri.CII6: Tlutep,

2013 r.- 1120 c.

10. Usanosa I'.C.. IIporpammupoBanue. KuoPyc, 2013. — 432 c.

11. NBanosa I'.C. Texnonorusa nporpammupoBanusi. M.: KuoPyc, 2013. — 336 c.
JlonmosiHUTEIbHAA JIUTEPATYPA

1.  Bupt H. Anroputmsl u ctpykTypsl Jansbeix (+ CD-ROM). M.: JIMK Ilpecc, 2011 r.

2. OpnoB C.A.. Teopust u npakTtuka si3pIkoB nporpammupoBanus. CI16.: ITutep, 2013.
688c.
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3. Kopwmen T., Jleitzepcon Y., Puect P. AITOpUTMBI: TOCTPOSHUE M aHAIH3 /TIEp. C aHTJI.
M.: MIIHMO, 1990. - 960 c.
4.  Coseros b.41., SxoneB C.A.. MoaenupoBanue cucteM. M.: FOpaiit, 2011. — 352 c.
5. Bummnesckuii B.C. TeopeTnueckne OCHOBBI MPOSKTUPOBAHUS KOMITBIOTEPHBIX CETCH.
M.: Texnocdepa, 2003. - 512 c.
6. Omudep B.I'., Omudep H.A.. Kommnbrotepsie cetu. [IpuHIMMBI, TEXHOJOTHH,
npotokoiibl. CI16.: TTutep, 2013. - 944 c.
7. bpoitno B.JI, MWnpuna O.Il. BbluuciautenbHble  CUCTEMBI, CETH U
tenekommyHukaiuu. CII6.: ITutep, 2011. — 560 c.
8. Tanenbaym D., Ya3epomn, JI. Kommnwiorepusie cetu / mep. ¢ anra. CII6.: ITurep,
2012. - 960c.
9. Kyznenos. C./1. ba3sl nannsix. M.: Axkagemusi, 2012. — 496¢.
10. Manbixuna M.I1. ba3sl nanueix. OCHOBBI, IPOEKTUPOBaHUE, ucnoas3oBanue. CII6:
BXB-IletepOypr, 2006. — 528 c.
11. Umomeukud B.M. OCHOBBI HCIONB30BaHUS U MPOCKTHPOBaHMUS 0a3 JaHHBIX. M.:
FOpaiir, 2011. - 224 c.
12. lllanprun B.®. 3amura mHpopMalnud B KOMIBIOTEPHBIX CHUCTEMAax M ceTsX. M.:
JAMK Ilpecc, 2012. — 592 c.
13. IlnatonoB B.B. IlporpammHo-anmapaTHbie CpeACTBa 3amuThl HHGOpMauu. M.:
Axanemus, 2013. - 336 c.

Baok 4. HanpasJieHHOCTH 05.27.01 TBepaorenbHast 3JIEKTPOHHUKA,
PANO03JIEKTPOHHbIE KOMIIOHEHTbl, MHUKPO- M HaHO- 3JJeKTPOHUKA, NPUOOPHI HAa
KBaHTOBbIX 3¢ dekTax; 05.27.06 TexHosorussi u 000pyaoBaHHMe Jis NPOHU3BOACTBA
MOJIYNIPOBOIHUKOB, MATEPHAJIOB H MPUOOPOB IJIEKTPOHHOI TEXHUKH;

1. ®u3snyeckue 0OCHOBbI KOMIIOHEHTOB U MPUOOPOB MHKPO- U HAHOIJIEKTPOHUKH

Crpykrypa tBepabix Ten. Kpucramimueckas pemerka. CTpyKTypa KpUCTaJUIOB.

KomriekcHblil (prU3MKO-XUMUYECKUI aHaU3 ¥ €ro OCHOBHbIE MPUHLHUIIBIL. J[MarpaMmbl
COCTOSIHUSL OTHOKOMIIOHEHTHBIX CUCTEM. TepMHUUECKUI aHaIu3.

I"azoBeIi1 pa3psan. [limazma u ee cBolcTBaA.

MarautHble CBOWCTBa Mapa- U (eppomMarHeTukoB. PepputThl. MarHUTHbIE MJICHKH.
[{unuHapUYECKHEe MATHUTHBIEC JOMEHBI.

JIB)KeHHE  3apsDKCHHBIX YacTULl B OJJICKTPUYECKOM M MAarHUTHOM — IOJIAX.
DJIeKTPOBAKYYMHBIE M ra30pa3psiiHble MPUOOPHI, Ta30BbIE JIa3€Phl.

Kunkue Kpuctauibl.

DNEeKTpUYECKHE CBOWCTBA METAJUIOB U AUAJIEKTPUKOB.

CBoiicTBa OCHOBHBIX MOHOKPHUCTAJUIMYECKHX MATCPUAIOB MHUKPOAJICKTPOHHUKH: Si,
GaAs, Ge.

3oHHas Teopus TBepAoro tena. CoOOCTBEHHBIE M MPUMECHBIE MOIYITPOBOTHUKA

13



IIporpaMMa BCTYHMHTENIBHOTO HCIBITAHMS IO CICHMAIFHOCTH OCHOBHOH 00pa30BaTEIbHON MPOTPaMMBbI BBICIIEr0 OOpa3OBaHHSA —
@ HPOrpaMMBbl IIOJTOTOBKH HAaYYHO-TIEAArOrMYECKUX KaApoB B acIUpaHType 1o Hanpasieruio 11.06.01 DnekTpoHuka, pagHoTeXHUKA
U CHCTEMBI CBSI3U

PexomOunanus Hocutenedt. [luddy3moHHas anuHa U BpeMs KU3HU CBOOOJHBIX
HocuTenen 3apsana. [lomaBmwkHOCTE 37eKTpoHOB U AbIpok. Auddysus u npeiid Hocurenei
3apsja.

ONeKTpPOHHO-/BIPOYHBIM  mepexox  (p-N), BOJbT-aMIlepHas M BoOJbT-(QapaaHas
XapaKTepUCTUKH p-1 nepexoa. [Ipobdoii p-n nepexona.

I'ereponepexonpl. KoHTakT MeTaul-mpoBOAHUK. OMHYECKHH UM BBIIPAMIIIOIINAN
nepexosl [HlorTku.

CtpykTypsl MeTaui-auanekTpuk noaynposogauk (M/II). Ionesoit adpdexr B M/II-
CTPYKTYpax.

TennonpoBOoAHOCTs TOTYMPOBOAHUKOB. TepMOdIeKTpHUecKkrue sBIeHUS. ekt
Xomna. POTONPOBOAUMOCTS  ITOJIYIIPOBOJHUKOB.

[Tornomienue n3ny4deHus B MOJIYIPOBOJHUKAX. Buabl TIOMUHECHEHIIMN: UHKEKTOPHAs,
kaTono-hoTomomuHeceHus. OCHOBHBIE MAaTE€pHabl ONTORJIEKTPOHUKU: COCAHMHEHUS
A’B°u A’B.

DNeKTpo-, MarHUTO- M aKyCTOONTHYECKUE 3PPEKTH B TBEPABIX TEax.

2. Ilpubopsbl TBEPAOTEILHOM YJIEKTPOHUKH U MUKPOIJIEKTPOHUKH

[TonynpoBOAHMKOBBIE AMOABI, HX pa3HOBUAHOCTH. (OCHOBHBIE IapamMeTpbl U
XapaKTEPUCTUKH TUOJI0B.

buonossapueie Tpan3ucTopsl CTpyKTypa U NpUHLUI AelicTBAS. OCHOBHBIE TAPAMETPhI
Y XapaKTEPUCTUKHU TPAH3UCTOPOB.MOIIHBIE TPAH3UCTOPHI.

[Toneswie Tpanzuctopsr: MIL, ¢ p-n mepexonom u c 6apbepom Hlortku. IIpunHimm
nercteuss. OCHOBHBIE TaPAMETPBI U XapaKTEPUCTUKH ITOJIEBBIX TPAH3UCTOPOB.

YacTtoTHble W HMMIYJIbCHBIE CBOICTBAa TpPAaH3UCTOPOB. BiusiHue TtemmepaTypbl Ha
XapaKTEePUCTUKU TOTYIPOBOAHUKOBBIX TPUOOPOB.

OKBUBAJICHTHBIE CXEMbl M MAaTeMaTUYECKHE MOJENIHU MPUOOPOB TBEPIOTEILHOMN
AJIEKTPOHUKH U MUKPOIJIEKTPOHUKH.

Wnterpansubie Mukpocxemsl (MC) u ux snementsl. L{udposbie u ananorossie VC.
[TonynpoBoaaukoBbie 3Y 1 MUKpomnoreccopbl. [Ipubopsl ¢ 3apsiioBOi CBA3BIO.

OmnrosnexktponHsie mpubOopel. PortonpueMHUKU. [l0TynpOBOIHUKOBBIE H3ITydaTelNu:
CBETOAUOABI U J1a3epbl. ONTPOHBHI.

AKYCTO3JIEKTPOHHKA, MarHUTOJIEKTPOHUKA, KPUODJIEKTPOHHUKA (ob6miee
npenacrapiaeHue). PyHKIMOHAIbHAS 3IEKTPOHHUKA.

3. TexHosoruyeckue nmpoueccbl W  000pyaoBaHMe I  HNPOU3BOJACTBA

MOJIYIIPOBOIHUKOBBIX NPHUOOPOB M HHTEIPAJIBLHBIX MUKPOCXeM

OCHOBBI KHHETHUUYECKON TEOPUU Ira30B. BakyyM, METOIbI OTyYEHUS U U3MEPEHUS.

ONEKTponu3 U  JJIEKTPOXMMHUUECKHEe Tmpoueccel. 3akoHbl Papazaes. Kopposzus
METaJUIoB. ['abBaHOTEXHHUKA.

Metonbsl (opmoobOpazoBanust Aetaned uzgenuid snekTpoHHOM TexHuku (MOT) u
00paboTku moBepxHocTH.OO0py10BaHNE PU3ZUKO-XUMUIECKUX METOJ0B 00pabOTKH.

MeTto1b1 1 000pyIOBaHUE JJIs1 BBIPALMBAHUS MOHOKPHUCTAJIIOB.

Meroapb! noiay4deHUs IIIEHOYHBIX TOKPBITUH.
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OnUTaKcus.

BeIpanuBanue 1U3IE€KTPUYECKUX ITIOKPBITU.
[InenapHas TEXHOJIOTHS.
®uznyeckue ocHOBBI mporecca aupdysun. Monnoe neruposanue. JlepekTbl, BHOCUMbIE
AJIEKTPOHHO-UOHHON 00pabOTKOM, X YyCTpaHEHHE.

®oronurorpadpusa. PoTomadaoHbl U UX U3TOTOBJICHUE.

Metonsl wm3omauuu  dneMenTtoB  HMC. Meroapl maccuBallMA 0 0M 3alUATHI
TIOJTYTIPOBOTHUKOBBIX TipubopoB u MC.

CrtpykTypsl u cBoiicTBa 35eMeHToB UC. CyOMUKpOHHASI TEXHOJOTHUS.

MonenupoBanue (QU3NKO-XUMHUYECKUX TIPOIECCOB B TEXHOJIOTHMH IIPOU3BOJICTBA
M3AEJUHN AIEKTPOHHOU TEXHUKH.

Kopmyca momynpoBOJHUKOBBIX MPUOOPOB W WHTErPATBbHBIX MHKPOCXEM. . MeTobl
OTBOJIa TETIJIa B MOIIHBIX ITOTYITPOBOTHUKOBBIX MMPUOOpax

[IpenmznonHoe ob6opyaoBanue s coopku MIT. KoHTponbHO-m3MepuTEIbHOE
obopynoBanue. McnpiTaTensHoe 000pyn0BaHUE.

TexHonorust 1 000py0BaHKE JIsl U3TOTOBJICHUS NIEYaTHBIX IJI1aT.

OO6mue NpPUHITMITBEI ABTOMATU3AIMK 000py10BaHusl. TeHICHIINS Pa3BUTHS TEXHOIOTHH.

4. OCHOBBI HAHOJJIEKTPOHUKH

Crpykrypa, pusznueckue CBOMCTBA, TEXHOJOTHS MOTYyUYCHHUs] HU3KOPA3MEPHBIX TUICHOK
U CTpYKTyp. OCOOEHHOCTH MEXaHMYECKUX, JIEKTPOPHU3UUYECKHMX U ONTUYECKUX CBOWCTB
HAaHOpPa3MEpHbIX IUICHOK. [IOHATME O KBAaHTOBBIX fMax B CIOUCTBIX CTPYKTYypax.
[TonynpoBOAHMKOBBIE CBEPXPEIICTKH U UX MPUOOPHBIE TpuMeHeHus. [I[puMeHenns aToMHO-
CHWJIOBOTO U CKaHUPYIOLIErO0 TYHHEJIBHOIO MHMKPOCKOIOB [UIsi HaHoJIuTorpaduu u
MIPEUU3UOHHOTO KOHTPOJISI HAHOPA3MEPHBIX CTPYKTYP.

5. Bompochl o0ecmeyeHHsi KadecTBa W HAJEKHOCTH TMOJYNPOBOJIHUKOBBIX

NpUOOPOB M MHTETrPAJIbHBIX MUKPOCXEM

Opranuzanusi KOHTPOJIS KadyecTBa IMOJYIPOBOJHUKOBBIX MPUOOPOB M MHTErPATbHBIX
MHUKpOCXeM. MeToabl M3MEPEHUs] CTAaTHUYECKUX, JIUHAMUYECKUX M  HUMITYJIbCHBIX
napameTpoB. KonnuecTBeHHbIE XapaKTEPUCTUKU HanexkHOCTU. Hanexxnocts anementoB UC.
Knaccudukanuss ¥ OCHOBHBIE BHABI OTKa30B. MeETONbl TIOBBIMICHUS HAIAC)KHOCTH
MOJIYTIPOBOAHUKOBBIX TipuOopoB u MC. [lelicTBue paawialiuu Ha TMOJYIPOBOTHUKOBBIC
pruOOPHI 1 MUKPOCXEMBI.

OcHoBHas1 tUTEpPaTypa

1.  Crapocensckuii B.M. ®usnka monynpoBOAHUKOBBIX MPUOOPOB MUKPOIIEKTPOHHUKH.
Briciiee oopazosanue, FOpaiit-M3nat., 2009.

2. A.H. Urnaros, H.E. ®aneesa, B.JI. CaBunbix, u ap. Kinaccudeckas si1ekTpoHUKA U
HaHOAJIeKTpoHuKa. — M., ®nunra: Hayka, 2009, 728 c.
3.  IMacweakos, B. B. ITonynpoBoanukossie mpubdopsl. CII6. Jlans, 2006. - 480 c.
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HaHOTexHoJiorui. — M., bunowm, 2010, 392 c.
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2008 ., 288 c.
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Oneproaromuzaar 1990, 575 c.
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Hocos FO.P. OnrToanekrponuka. -M.: CoB. Paguo, 1977.

Uuctsakos O.J1., PaitnoBa [O.I1. BBenenue B mpouecchl MHTETpPalibHBIX MHUKPO- U
HaHoTexHoJjiorui. — M., bunom, 2010, 392 c.

Hpuu M.E., MockaneB M.A. TexHoNOrus KOHCTPYKIMOHHBIX MAaTe€pHalioB U
MmaTepuanoBeaeHue. - M.: Boiciias mkona, 1990.
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Bamer K.A., PakoB A.B. ®usuyeckne OCHOBBI CyOMHKpPOHHOU nutorpaduu. -M:
Panno u cBs3p, 1984.

FO.Tunn V., Jlakcon J[lx. MHTerpanbHble MHKPOCXEMbI, MaTepHalibl, MNPUOOPHI,
uzrorosyieHue. -M: Mup, 1985.

bpoynaii U.. Mepeit JIx. @uzndeckrue oCHOBBI MUKpOTexHoIoru —M Mup, 1985.
Byprep P.. lonoBaun P. Okucnenue, nuddysus, snurakcus -M  Mmuo 1969.
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Cyrano T., Uxoma T.. Takascu E. BBegenue B MuUKposiaekTpoHuky -M Mup, 1988,
320c.
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