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Ipodunau (HanpaBJIEeHHOCTH)

- PaguoTexHuKa, B T.4. CHCTeMbI H ycTpoiicTBa TeneBuaenus (05.12.04);

- Autennsl, CBY ycrpoiicTBa u ux Texuosorun (05.12.07);

- Cucrembl, ceTH u ycTpoiicTBa TejJekommynunkanmii (05.12.13);

- TBepaoTeIbHAS YTEKTPOHUKA, PATHOYIEKTPOHHbIE KOMIIOHEHTHI, MUKPO- 1 HAHO-
3JIEeKTPOHHMKA, MPUGOPHI HA KBAaHTOBBIX 3¢ dekTax (05.27.01);

- TexHosorusi 1 060py/1I0BaHUE IJI5l MPOU3BOACTBA MOJIYNPOBOIHHKOB, MATEPHAJIOB U MPUOOPOB

anexkTponnoi Texuuku (05.27.06)
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1. O6aacTh NPpUMEHEHHUS] U HOPMATHBHBIE CCHLIIKH

Hacrosmas nporpamMMa paspabotaHa B cooTBeTCTBUHU ¢ [IporpamMmoii-MUHUMYM KaHIUAATCKOTO
9K3aMeHa Mo crenraibHocTAM U [lacnopraMu HaydyHOM crieuaibHOCTH:

- PagnorexHuka, B T.4. CUCTeMBI U ycTpoiicTBa TeneBuaeHus (05.12.04);

- Anrennsl, CBY ycrpoiictBa u ux texnosoruu (05.12.07);

- CucreMsl, ceTu U ycTporcTBa TenekoMMmyHukanui (05.12.13);

- TBepnorenbHast 3JIEKTPOHMKA, PAJUO3IEKTPOHHBIE KOMIIOHEHTBI, MUKPO- U HaHO-
AJIEKTPOHUKA, MTPHOOPHI Ha KBAaHTOBBIX d(¢ekrax (05.27.01);

- TexHonorus u 060pyHOBaHKE IS IIPOU3BOJICTBA MOJYIIPOBOAHUKOB, MAaTEPHAJIOB M IIPUOOPOB
anexkTpoHHou TexHuku (05.27.06).

2. CTpyKTypa BCTYNUTEJbHOI0 3K3aMeHAa

®opma npoBeieHNs IK3aMeHa: YCTHBIN

CTpyKTypa BCTYNHUTEJIHHOI0 YK3aMeHa:

DK3aMeH COCTOWT M3 OTBETa Ha OWJIET, COACPIKAIINIA U3 TPU BOMPOCca. DK3aMEHYEeMbIil 0OTBEYaeT
Ha BOIIPOCHI, YKa3aHHbIC B OWJIeTE, U OTBEYAET HAa BOMPOCH KOMUCCHHU.

Ouenka ypoBHsi 3HaHM#i (0a/L1bI):

Kaxip1ii BOpoc OleHUBAeTCs M0 JeCITUOAIUTBHOM IKasie. VIToroBast oleHKa BBICTABISIETCS 110
5-0abHOM MIKaJIE MO CIeAYIOEMY MPUHIIUITY MIepecyeTa:
"OtanyHo" - 8-10 6amtoB (o 10-6amibHO# mIKane);
"Xopomro" - 6-7 6amwoB (1o 10-6ampHOM mIKane);
"V noBneTBoputenbHO" - 4-5 GannoB (o 10-0annbHOI miKane);
"HeynosnerBopurenbao" - 0-3 6amna (o 10-0ammsHOM mKae).

Kputepuu onenuBanus

bauibl
OTBeT NOJTHBIN 0€3 3aMeYaHui, TPOACMOHCTPUPOBAHEI 3HAHUS . ... 10-8
OTBeT MOJIHBIN, C HE3HAYUTEIHHBIMU 3aMEYAHUSIMH, . . . 6-7
OTBeT He MOJIHBIH, CYIIECTBEHHbIE 3aMEYaHus, . . . 4-5
OTBeT Ha IMOCTABJICHHBII BONPOC HE JIaH. 0-3

Heprimonaenue OJJHOI'O M3 SaI[aHI/Iﬁ (I/IJ'II/I OTKa3 OT €ro BI)IHOJ'IHCHI/IH) SABJISICTCA, KaK

IIpaBHUJI0O, OCHOBAHWEM I BBICTABJICHUS HGYHOBHGTBOPHTCHBHOﬁ OLIEHKH 3a KaHIUAATCKHH
9K3aMC€H B IICJIOM.



3. Conep:kanue
Paanorexnuka, B T.4. CHCTeMbI U YcTpoiicTBa TeseBuaenus (05.12.04)
1. CrarucTnyeckasi paaimoTexXHuKa

1.1. Mamemamuueckoe onucanue u Memoobl AHANU3A CULHANO8 U NOMEX

[IpencraBnenus curHanos. [IpeobpazoBanus Oypbe.

Paznoxkenne curHasia mo 3ajaHHOW cucTeMe (QYHKIUNA. ['apMOHWYECKHMN aHAIW3 CUTHAJIOB.
CrekTpbl NEPUOAMYECKUX U HENEPUOJUYECKUX CUTHaIoB. Teopema otcueTtoB KoTenbHHKOBa B
4acTOTHOM 00acTu.

JIMCKpETHbIE CUTHAJIBI U UX aHAJIU3.

CooOmienus, curHainsl W nomexu. llepenada, wu3BiedeHHe M paspylieHHe HHGOpPMALUU.
Pagnocurnainel. Paguocurnansl ¢ aMIUIMTYTHOW U YIIIOBOM (4acTOTHOM  (pa30BOi) MOAYIALIMEH U X
CIEKTpBl. Pasinocuruasl co CI0KHON (CMEIIaHHOM) MOAYJALUEH U UX CHEKTPBI.

[Ilympl M mOMEXHM Kak ciydaiHble npouecchl. IInoTHOCTH pacnpeneneHuss BEPOSTHOCTEH,
XapakTepucTHueckue QyHKIMU U (yHKIMM pacipeesieHus ClIydailHbIX MPOLECCOB. DHEPreTHUecKue
XapaKTEPUCTUKU CIIy4alHBIX MPOLIECCOB.

1.2. Mooenu paouomexuuyeckux yeneti u yCmpoucme

JInHelHbIe M HETMHEHHBIE ENU U yCTporcTBa. MeToIbl aHanu3a CTAllMOHAPHBIX U MIEPEXOIHBIX
PEKMMOB B PAIMOTEXHUYECKUX LENAX, YCTPOUCTBAX U TUHAMUYECKUX CUCTEMAX.

JIuHelHble LEeNMU U yCTPOWCTBA C IOCTOSHHBIMM IapaMeTpamMu. AKTHUBHbIE JUHEHHbIE LIEMU.
Yeunutenu M HUX XapakTepUCTUKHU. [IpoxoxieHue CHUrHaJOB M HOMeX (JAETePMUHUPOBAHHBIX M
CIly4alHbIX KoJeOaHui) yepes JMHEeHbIE HENH C TOCTOSHHBIMU [TapaMeTpamH.

Henunelinple nenu M ycTpoHcTBa. MeToabl aHanM3a HEJIMHEWHBIX LENed. YMHOXKUTEIN
4acTOThl. AMIUIUTYOHbBIEe orpaHnuuutenu. Jlerexropsl. IIpeoOpazoBarenu 4YacToThl KOJIEOAHMIA.
I'eneparopsl kosebaHuil. ABTOKOJeOaTeNnbHble cHUCTEeMbl. MonynsaTopsl kojeOanuil. Llemu u
YCTpOICTBA ¢ IEPEMEHHBIMH ITApaMETPaAMHU.

1.3. Hugpposvie memoost 0dpabomxu cueHaniog

JluckpeTn3anysi CUTHAJIOB TI0 BpEMEHH U KBAaHTOBAaHUE M0 YPOBHIO. AHAIOTO-IIU(PPOBbIE
npeoOpaszoarenu (ALIT) u BeiOop mapameTpoB koaa. OMIMOKY KBAHTOBAHUS U OKPYTJICHHSL.

2. Cucrembl paanuoCBsA3U U TCJICBUICHUSA

2.1. Paouocucmemvl u ycmpoiicmsea nepedauu uHgopmayuu

OO6nacTu mpuMeHeHMsI W 3afaud nepeaaun uHPopmanuu. IIpomyckHas crnocoOHOCTh KaHaja
cBs3u. OcHOBHasg TeopeMa kojaupoBaHMs. IloHsATHEe O KoAaupoBaHWM HMH(MOpPMAIMM: KOA, aidaBuT,
OCHOBaHME W 3HAYHOCTh Koja. Buiapl Monaynsuuu mpu nepefadye HENpEepbIBHBIX COOOIICHUH.
MomHOCTh IIyMa Ha BBIXOJE JAEMOAYJIATOPA U €ro sHepretudeckuil crekrp. Ilpumenenne AM, bM,
OIIM, ®M u UM, ux cpaBHEHUE MO BBIUIPHILTY U GU3NYECKOE 0OBICHEHUE.

[{udpoBele MeTOABI NEpeJaud HEMpepbIBHBIX COOOIIeHUH. MMITynbCHO-KOM0BasT MOIYJISALMS
(MKM).

Paguonuuun. J[nana3zoH pajgvoBOJH B cHcTeMax nepenaud MHGopMmanuu. Buabl paguocuctem
nepenaun nHopmanuu (PCIIN): cBs3HbIE, TeIEBU3NOHHbBIE, TEJIEMETpUUYeckie U KoMaHaHble. Kanan
CBSI3W M €ro XapakTepUCTHKH. lIpomyckHas cHnocoOHOCTh KaHaja. XapakTepUCTHKH U TMapaMeTpsl
nepenaBaeMoil uHpopmanuu. CTpyKTypa paguoCUTHAIOB. MeToAbsl MOAYIALHUA W KOAMPOBAHMUS.
Monemsl 1 KoAekH. 3aiuTa HHPOpMauu.

MexcucreMHas 3J1€KTPOMarHuTHas COBMUECTUMOCTb.

2.2. Paouomenegusuonnvie cucmemol

Ousnyeckue MNPUHIUNBI, HCIONb3yeMble Uil (OpPMUpPOBaHUSA, MepeAadd, IpueMa Hu
KOHCepBallMu Mu300pakeHUH. JlMama3oH paaMOBOJH, HCHIONb3YeMbIH B TeJlEBUACHUU. MeToabl
pasnoxkeHus: u3o0pakeHUH Ha 3neMeHThl. [IpuHIMI TocnIenoBaTeNbHON MepeAauyn >JIEeMEHTOB
n3zobpaxenus. Kaap, cTpoku u sneMeHTsl n3o0paxenus. CautHocTh u3o0paxenus. CHHXpOHU3AIUS



CMEHBl KaJapoB W Hayajga pa3BepTku cTpok. dopmar TeneBU3nOHHOro curHana. CraHAapThl
TEJIEBU3UOHHBIX CUTHAJIOB.

Oco0OeHHOCTH  TIOCTPOEHHUsI TENEeBU3MOHHBIX mepeaaryukoB. [lepemaua paauocurHana
nzoOpaxenus. llepemaua 3BykoBoro compoBoxacHus. @DopmupoBaHWEe U Tiepeavya CHTHAIOB
CUHXPOHM3AIlMM W KOJla LBETHOCTH curHana. I[IpeoOpa3zoBaHue ONTHYECKOrOo H300pakeHUS B
3JIEKTPUYECKUN CUTHAI B nepeatoiiet TeneBusnonnon kamepe (ITTK).

Oco0eHHOCTH TeNeBU3HMOHHBIX MpPUEMHUKOB. CelekTop KaHaloB, mpeoOpa3oBaTeslb 4acTOTHI,
VIIY, BUACOYCHIIMTEIND U JEKOJAEP LIBETHOCTH.

OCHOBBI MOCTPOEHUSI CUCTEM Ha OCHOBE TEJIEBHU3MOHHBIX YCTPOWUCTB: IU(GPOBOE TEIEBHUICHUE,
CIyTHUKOBBIC TEJIEBU3UOHHBIE CHUCTEMBI, TEJIEBU3MOHHBIE CHCTEMbl 0030pa W HaOIoAeHHS (B TOM
YHUCJI€ U CKPBITHOTO), OXPAHHBIC TEJICBU3MOHHBIC CUCTEMBI.

2.3. Cucmemvl paouos1ekmponHol 6opbOvL

3amaun  paguodneKTpOHHON OoprObl (PDOB) ¢ cucremamu TeneBUACHHWS U PaIUOCBSI3H.
Pannorexnmnueckas passenka (PTP). Metonsl onpeneneHus MECTONONOKEHUSI CUCTEM PATUOCBSI3U U
teneunenus. IpdexruBHOCTH cpeacts PTP.

MeTo/1b1 U CpeCTBA PAUO3TIEKTPOHHOTO POTUBOACHCTBHSL.

2.4. MemoOwl npoexmupoganus u KOHCMpPYUpOBaHUs paouo31eKmMpOHHbIX CPEOCm8

3aBHCUMOCTh TeXHHUYECKUX TpeboBaHuil k POC OT MX Ha3HaueHUs U YCIOBHM AKCIUTyaTallHH.
TexXHOMOTUYHOCTh KOHCTPYKIMUA. METONbl CTaHAapTH3allud B KOHCTpyupoBaHuu. KommoHOBka u
KOMIUIEKCHAs MHKPOMUHHATIOpU3AIMS PaanodJieKTpoHHOM ammapatypsl (PDOA). Wuterpanbhas
MukpocxeMotexHuka, oonbiue (bB1C) u ceepxoonbuine (CBUC) nnTerpanbHble CXEMBI.

[TeuaTHwiii MoHTax. PemonTompurogHocte PDA. CnocoOwl 3ammtel PODA oT BO3aeHcTBUS
OKpY’KaloIel Cpelbl, JTUHAMUYECKHX TEPEerpy30K M IJIEKTPOMArHUTHOTO H3JIy4YeHHs. TerioBoi
pexxum POA. Hanexuocts POA.

BuyTtpucucreMHuas 31eKTpoMarHuTHas COBMECTUMOCTb.

3. PaguorexHnuyeckue ycTpoicTBa

3.1. Aumennbl: usznyyeHue u npuem paouo8oiH, pacnpoCmpanenue 31eKmpoMacHUMHbIX 60IH

VYpaBHenuss MakcBemna. ['paHuuHbIe  YCIOBUA. OHEPrus OSIEKTPOMArHUTHOTO — TOJIA.
DNeKTpOMarHuTHEIE BOJHBL. KaHnanu3amus paanoBoH. BorHOBOABI U GUIEpPHI.

DneMeHThl TEOpUU aHTEeHH. THUMbl HAMpaBISIIONIMX CHUCTEM. ODJIEMEHTapHbIE H3TydaTesu.
brmoxass v nanbHss 30HEL [IpuemMHas v epearomas aHTCHHBI, HX TTapaMeTPhl M XapaKTePUCTUKH.

3.2. Yempouicmea cenepuposanus u ¢hopmuposanus cueHanio

OCHOBBI TIOCTPOEHUSI TEHEPATOPOB M aBTOTeHepaTopoB. CTaOMIBHOCTh YacTOTHI U METOMBI €€
MOBBIIIEHUS. Y MHOKHUTEH 4acTOThl. CHHTE3aTOPBI 4YaCTOTHI.

3.3. Yempouicmea npuema u npeobpazosanus CueHAL08

OcHOBHBIE THUIIBI PAAUONIPUEMHBIX YCTPOICTB. Y3Jbl PAAUOIPUEMHUKOB, UX CXEMHBIE PEIICHHUS:
MpeoOpa3oBaTeM YaCTOThl CHTHAJIOB, CMECHTEIU M TETEPOIWHBI, JIETEKTOPhl CHTHAIOB, YCUIUTEIN
Pa3IMYHBIX YaCTOTHBIX IMANa30HOB. BTOpUYHBIE HCTOYHUKHU AIIEKTPOMUTAHUS.

OcHoBHasi auTeparypa no 05.12.04

I'onoposckuii U.C., lemun M.II. PagrorexHudeckre mMenu U CUTHAIBL: Y4eOHUK JJIT BY30B. S5-€ W3I.,
nepepad. u gon. M.: Paguo u cBs3s, 1994.

TuxonoB B.M., Xapuco B.H. CraTtuctuuecknii aHaliM3 U CUHTE3 PATUOTEXHHUYECKUX YCTPOWMCTB U
cucrteM. M.: Pagno u cBa3p, 1991.

I'puropses A.Jl. Onektpoaunnamuka u Texuuka CBY. M.: Beici. mk., 1990.

Antennsl u ycrpoiictBa CBY: Yuebnuk mna By3oB / Ilox pen. .M. Bockpecenckoro. M: H3a-Bo
MAU, 1999.

Konoganos I'.®. PannoaBromaruka: YueOnuk st By3oB. M: «UTTPXKPy», 2003.

VYerpoiictBa renepupoBanus u (popmupoBaHus pamuocurHanoB / Ilom pen. I'M. Vrtkuna, M.B.
bnarosemenckoro, B.H. Kynemosa. M.: Paguo u cBs3p, 1994.

Pannorexnnueckue cuctemsl nepenaun uHpopmauuu / Ilon pen. B.B. KammbikoBa. M.: Panno u
CB:3b, 1990.



Yumnesme T. OMC nnst pazpabotunkoB npoaykmnuu. Ilep. ¢ anri. Kapmames B.C., Keunes JILH. — M.:
NAT «Texuomoruny», 2004. — 508 c.

Keunes JI.H. [IpoexkTtupoBaHuTe neyaTHBIX AT i HU(GPOBOM OBICTPOACHCTBYIOIICH annapaTyphl. —
M.: UT «Texunomorum», 2007. — 616 c.

Keuner JI.H., AxOameB b.b., CrenanoB II.B. DOxpanupoBaHwe TEXHHYCHCKHUX CPEACTB U
skpanupytomue cucrtemsl. — UIAT «Texnonorum», 2010. — 470 c.

JonoJHUTe/ILHAA JTUTEPATYypa

Cawmotiinenko B.U., ITy3eipeB B.A., I'pyopun 1.B. Texuuueckas xkuOGepHeTnka: Yueb. mocobue st
BY30B. M: U3n-B0 MAM, 1994.

Pannosnextponnsie cuctembl. OcHOBBI moctpoeHuss u Teopus: Cnpasounuk / Ilox pem. S.J1.
Mupmana. M.: 3AO0 «MAKBUC», 1998.

CnyrHukoBas cBs3b U Benjanue: CrpaBouynoe usnanue / [lox pen. JI.S. Kantopa. M.: Panuo u cBsi3b,
1997.

Oxkynes 10.b. [ludposas nepenaya nadpopmaruu ha3oMaHUIYIUPOBAaHHBIMY CUTHaIaMu. M.: Pagno u
CBs3b, 1991.

Hudpossie mporeccopsl 00padoTku curHanoB: CrnpaBounuk / [Tox pen. A.I'. Ocranenko. M.: Pagno u
CBs3b, 1994.

backakos C.U. PaguorexHuueckue LeMy U CUTHANBI: YUeOHHK M By30B. 3-¢ u3., mepepad. u JIom.
M.: Bercm. k., 2000.

AnTtennbl, CBY ycrpoiictBa u ux texnoaoruu (05.12.07)

1. O0mas Teopusi anrenH u CBY-ycrpoiicTs

VYpaBHeHnuss MakcBemia JJisl HECTAMOHAPHBIX 1 MOHOXPOMAaTUYECKUX MoJield. MarepraibHble
YpaBHEHUS W TUIBI cpeld. BeKTOpHBIE M CKaJsApHBIE MOTEHUMAIbl SJEKTPOMArHUTHOIO ITOJIS.
BonnoBeie  ypaBHeHMST W ypaBHeHus [enpmroneiia.  ['paHudHble  YCIOBHS.  DHEprus
3JIEKTPOMArHUTHOTO 1oJs. Teopema YMoBa—IloitHTHHTA.

ITocTaHoBKa 3a7a4 JIEKTPOAMHAMUKHN, METObI UX pelIeHUs. BHyTpeHHHE U BHEIIHUE 3aa4u
3JIEKTPOAMHAMUKH. Teopema eTMHCTBEHHOCTH.

N3nydyeHne 31eKTpOMarHUTHBIX BOJIH. DJI€MEHTapHbIE U3TydaTeNid. bivmKHss U TambHsIs 30HBI.
Teopema SKBUBAJICHTHOCTH, YKBUBAJICHTHBIE ITIOBEPXHOCTHBIE UCTOYHUKH.

YucneHHble METOIBI JJIEKTpoAMHAMHUKH. [locTaHOBKAa 3ajauM, TMPEACTABICHUE TOJEH,
ITOPUTMU3ALUS 33]1a4 BO3OYKICHHS, U3IyUYeHUS U TU(PPaKIIUU JIIEKTPOMArHUTHBIX TOJIeH U BOJIH.

2. Teopusi u Texuuka CBY-ycrpoiicTB

Tunel Hanpasisromux cucteM. llosmble M KoakcHanabHBIE BOJHOBOABL JMdIEKTpUYECKHE
BOJIHOBOJIBI M JIMHUM TOBEPXHOCTHBIX BOJIH. ll0JibIe BOJHOBOABI C YACTUYHBIM JIUAIEKTPUUYECKUM U
TUPOTPOIHBIM 3aloJIHEHUEM. [I0JI0CKOBBIE M MUKPOIIOJIOCKOBBIEC JIMHUU, WICIIEBBIE U KOIUJIaHApHbIE
BOJHOBOJBI. ONTHYECKHE BOJIHOBOJBI, CBETOBOABL. 3aMEUISIOIIME CTPYKTYpbl. VCKyccTBEHHBIE
IUAIIeKTpUKU. KBa3snonTuueckye HalpaBIIiOIIUe CUCTEMBI.

Teopust 3JIEKTpOMArHUTHBIX pe3oHaTopoB. llomble pe3oHaropel. JWdneKkTpuyeckue |
¢beppuToBBIE  pe3oHATOpHl. Pe3oHaTOphl HAa  OCHOBE  IUIAHAPHBIX  CTPYKTYp.  OTKpBITHIE
KBa3HOINTHYECKHE PE30HATOPBI.

[TpyHIMIIBI TOCTPOEHUS U METO/IbI IPOEKTUPOBAHUA NPUEMO — Iepenaromux ycrporicts CBY.
OcoGennoctu akTuBHBIX CBY-ycTpolCTB Ha OCHOBE IOJYNPOBOJHUKOBBIX M MHHHATIOPHBIX
BaKyyMHBIX IpHOOpPOB (Te€HEpaToOpbl, YMHOXXMUTEIM YaCTOThl, MAJOLIYMSIIUE YCUIIUTEIH).
[IpumeneHne OUMNONSAPHBIX M IOJEBBIX TPAH3UCTOPOB, JIABUHHO-TIPOJIETHBIX THOJIOB, TYHHEJIbHBIX
IoaoB U nuoaoB I'aHHa.



Ocob6ennoctn  momHbIX  CBY-ycTpolicTB  (KJIUCTPOHHBIE  YCHIIMTENHM, MarHeTPOHHBIC
reHepaTopsl U reneparopsl Ha JIBB u JIOB).
[Tpumenenne CBY-ycTpoiCTB ¥ CHCTEM B TEXHOJIOTHUH TPOU3BOCTBA, OMOJIOTHH U MEIUITUHE.

3. Teopusi 1 TEXHUKA AHTEHHBIX YCTPOUCTB M CUCTEM

Teopus anteHH. [IpuémHas u nepenaroiasi aHTEHHbI, UX OCHOBHBIE ITapaMeTPbl U TEXHUUYECKUE
xapakTepucThku. COOTHOIICHHE PEKUMOB MpUEMaA U Tepeaun, TeopeMa B3auMHOCTH. DPPeKTuBHas
MOBEPXHOCTh aHTeHHBI. OOpaTHOE M3IIyueHHe MPUEMHON aHTeHHBI. [IpulmKkenne 3a1aHHBIX TOKOB U
MPUMEHEHHUE CBEIECHUN 00 DJIEMEHTApHBIX M3JIy4aTeIsiX B TCOPUU AHTEHH. YUeT BIUSHUSA 3€MHOU
IIOBEPXHOCTHU U 3KPAHOB.

®dasupoBanHple aHTeHHBICE pemeTku (PAP). UYacrornoe, ¢azoBoe u (a3zouacToTHOE
CKaHHpoBaHUE. J{MCKPETHBIN M AUCKPETHO-KOMMYTAIIMOHHBIA MeTObl. [Ipubmmkenne OecKOHEYHOM
peuieTku, Teopema Pnaoke. MHOrony4eBble aHTEHHBIE PELIETKU.

AHTEHHBI JUIMHHBIX, CPEIHUX U KOPOTKUX BOJH. BuOpaTopHble aHTeHHBI Ui Auana3oHoB KB
n YKB. AuTenHbI Oeryiel BOJHbI TUCKPETHOT'O U HEMTPEPHIBHOTO THUITOB.

CnupanbHble, TUAIEKTPUUECKHE U PeOpUCTO-CTEP)KHEBbIE aHTEHHBI. YacTOTHO-HE3aBUCUMBIE
aHTeHHBbI. PyniopHble, 3epKalibHbIE, JIMH30BBIC, LIEEeBbIe U Apyrue anTeHHbl CBY.

[IpuMeHeHHEe aHTEHHBIX YCTPOWCTB M CHUCTEM B TEXHOJOTMHM IPOU3BOJCTBA, OMOJOTUMU U
MEJULIUHE.

4. IlpoexTpoBanue u onTuMu3sanusa anresH u CBY-ycrpoiicrs,
a Tak:Ke TE€XHOJIOTUSI UX MPOU3BOJCTBA

CoBpeMEHHbBIE KOMIIBIOTEPHBIE TEXHOJOTMU IIPOCKTUPOBAaHUSA, pacy€ra U ONTHUMHU3ALMH
anteHHbIX 1 CBY — ycrpoiicTB mmpokoro npumeHeHus. Mojenan 0a30BbIX 3JIEMEHTOB pa3HBIX
ypoBHeil. CocTaBlieHUE MOJIEH CI0KHOTO 0OBEKTa.

OcHoBHasi siuTeparypa mo 05.12.07
[MTumenos 10.B., Bonsman B.U., Mypasmos A.Jl. Texauueckas snexkrpoaunHamuka / [loxg pen. FO.B.
ITumenosa. M.: Paguo u cBa3n, 2000.
[TerpoB b.M. DnexkTpoanHaMuKa U pacripocTpaHeHue paanoBosiH. M.: Paguo u cBsa3b, 2000.
backakos C.H. DnekTpoirHaMuKa U pacipocTpaHeHHe paanoBoyH. M.: Beicmr. mik., 1992.
Huxonbckuit B.B., Hukonbckas T.W. DnekTpoauHamuka U pacrpocTpanenue paanoBoid. M.: Hayka,
1989.
I'puropseB A.Jl. Onextpoaunamuka u texuuka CBY. M.: Beici. mik., 1990.
Yepenkonsa E.JI., Yepnpimos O.B. Pacnipoctpanenue paanososH. M.: Paguo u cBs3p, 1988.
Axosnes O.U. Kocmuueckas panguodpusuka. M.: POOU, 1998.
AwnTtennsl u ycrpoiictsa CBY. IIpoektupoBanue ¢a3upoBaHHbIX aHTEHHBIX peméTok / [Tox pen. .M.
Bockpecenckoro. M.: Paano u cBsi3pb, 1994.
AwnTtennsl u ycrpoiictBa CBY: Yuebnuk juist By3oB / Ilox pea. I.W. Bockpecenckoro. M: MAU, 1999.
I'onoposckuit 1.C., Jemun M.I1. Pannorexunueckure nenu u curiaisl. M.: Pagno u cBs3b, 1994.
Bbackakos C.H1. PagnoTexHnuyeckue nenu U curdansl. M.: Beicmn. mik., 2000.
TuxonoB B.M., Xapuco B.H. CraTtuctuuecknii aHaliM3 U CUHTE3 PATUOTEXHHUYECKUX YCTPOWMCTB U
cucrteM. M.: Pagno u cBsa3p, 1991.
Kpsutos K.W., Ilpokonenko B.T., TapasikoB B.A. OcHoBbI nazepHoii TexHuku. JI.: MamuHocTpoeHue,
1990.
HessatkoB H.JI., ['omant M.B., beukuii O.B. MuwumMmeTpoBble BOJHBI U UX POJb B IIpoleccax
JKU3HeneaTeapHoCcTH. M.: Pagno u cBs3b, 1991.
Kyrymes A.M., T'ony6esa H.C., Mutpoxun B.M. OCHOBBI 3J€KTPOHUKU. IJIEKTPOJUHAMUKA H
pacrmpocTpaHeHre paauoBOiIH: YueOHoe mocooue st By30B. M. : U3a-so MI'TY um. H.D. baymana,
2001.



Cucrembl, ceTH U ycTpoiicTBa TeJekoMmyHnukamnumii (05.12.13)
1. Opranmzanus IBM, KOMIIEKCOB M CHCTEM

ApXUTEKTypa, OpraHu3alMs M MPOCKTUPOBAHUE alIMAPAaTHBIX W MPOrPAMMHBIX CpPEICTB
BBIYMCIIUTENIBHBIX CUCTEM. BBIUMCIMTENBHBIE CUCTEMBI C MAaCCOBBIM Napasuienu3MoM. llapamienbHoe
nporpamMmMmupoBanue. [IpuHnunel mnapamienbHoH 00paboTku uHGOpMauu. ApPXUTEKTypa CHCTEM
peasibHOTO BpemeHu. MuTepdelichl ammapaTHOW cCpefpl, CpeICTBa B3aUMOJCUCTBUS C OOBEKTOM.
CtpykTypa MOJIb30BaTe€NbCKOro uHTEp(deiica. Meroapl M cpeAcTBa NPOrPaMMHPOBAHUS CHCTEM
peasibHOTO BpeMeHU. (OCOOCHHOCTH OpraHu3anuu oTkasoycroiumBeix BC. ABToMarusanus
CUCTEMOTEXHMYECKOI0 3Tara npoektupoBanus OBM u cucrem.

2. MuKpoOnpoueccopHbie CUCTEMbI

OnemenTtHass 0a3a BbruuciutenbHo TexHUKU. Tumbl BMC/CBUC, cucrembl Ha KpHCTae.
Knaccudukanus MuKponporeccopHbix cpenctB. ba3oBwiii  Habop QyHkumii u  Monynei
Mukpornporneccopubix cucreM (MIIC). Apxurekrypa, OCOOEHHOCTH HpPOTPaMMHUpPOBAaHUS U
MIPUMEHEHHE MUKPOIPOIIECCOPOB 00IEro Ha3HAUEHUSI U MUKPOKOHTPOJUIepoB. Crielnanu3upoBaHHbIe
MHUKPOIPOIECCOPBl. MeToNbl M anropuTMbl HH(POBOH 00pabOTKH CUTHAIOB; MHKPOIIPOLIECCOPHI
HOC. Mukponpoueccopel ¢ RISC apxurtekrypoi. TpancnbroTepbl. MyJlbTH-MUKPOIPOLECCOPHBIE
cuctemsbl. bazoBsie koHpurypanuu. [Iporpammuoe o6ecneduenue MIIC: ocobeHHOCTH, OTIEpalIMOHHBIE
CUCTEMBI JIJIs1 BCTPAauBAEMbIX IIPUJIOKEHUI peaJTbHOIO BPEMEHHU. DTalbl IPOSKTUPOBAHMS.

3. CucreMHOe IporpaMMHoe olecrie4eHue

Ha3nauenue, ¢ynHkuumum u crpykrypa onepanuoHHoi cucremsl (OC). Ilonsrue mnporuecca,
yIpaBJIeHHE IpoleccaMu. Buasl pecypcoB M yNpaBlIeHHE UMH. YIpaBieHHe namMaATbro. DainoBas
cucrema, ymnpaBieHue ¢aiilamu. YcTpoilcTBa, BUABI  YCTPOMCTB, JApaiiBepbl  yCTpPONCTB.
CunHXpOoHM3aIIUS TPOIECCOB, ceMadopbl, COOOIIEHUsI, HCTIONB30BaHuE ceMadOpOB JJIs pelieHUs 3a1a4u
B3aMMOUCKIIIOUEHUSI M CHHXpOHu3auuy; Tynuku. Mynsrusagaunsle OC. CocraB OC. 3arpyska u
Hactpoiika OC. Tpancnaropsl. @opMasnbHble S3bIKM U rpaMMmaTukd. CTpyKTypa KOMIUJISTOPOB U
UHTepHpeTaTopoB, OBepiieitHble CTPYKTYpHI. [ paduyeckre okoHHbIE HHTEP(ENCHI.

4. OcHOBBI AJITOPUTMU3ANUHN U IIPOrpaMMHUPOBaAHUSA

OcHoBHble dTansl pemeHus 3azad na OBM. Kpurepunm kauectBa nporpammsbl. IlocranoBka
3aaui U crenu@uKanys MporpaMMbl. AJTOPUTM U €r0 CBOMCTBA; CIIOCOOBI OMHMCAHMS aITOPUTMA;
[IPOBEPKA IMPABWIBHOCTU IIOCTPOCHUSA  aIropuTt™Ma. IHHCTpyMeHTanbHBIE CpPEACTBA  CHUCTEM
MIPOTPaMMHUPOBAHUS; TEXHOJOTHUsS IPOTPAaMMHUPOBAaHUS B  HHTEIPUPOBAHHOM  cpene.  SI3bIku
nporpaMMupoBaHus. OCHOBHBIE CBEJEHHUS O MPOLELYpHOM si3blke. CTPYKTYphl M THUIIBI JaHHBIX, MX
BHYTPEHHEE IMPEJCTABICHNUE; ONEpalMyd W BBIPAXKEHUS; ONEpPaTOpbl YIPAaBJICHUS BBIYUCINTEIbHBIM
MPOIIECCOM; CTPYKTYPUpPOBaHHBIE JaHHblE; (yHKIMM; ¢dailyloBelii  BBOA-BBIBOA. MoynbHOE
nporpammupoBanne CASE-cpenctBa. Bepudukamus nporpamm.

5. MeTtoabl anaiu3a M npoekTupoBanus BC

[TonsiTe o Monensx, uUx kiaccupukanus; TpeOOBaHUS K MOJEISAM; MOJEIMPOBAHUE, KaK 3Tall
IIPOEKTUpOBaHMsl. MaremaTuueckoe | MMHUTAlMOHHOE MOJEIMpPOBaHUSA. Mojenn MaccoBOro
oOciyxuBaHus. MoJenupoBaHue ciaydyallHbIX BEJIMYMH, COOBITHI U MOTOKOB coObiTui. Cetun Iletpu.
OO6paboTka pe3ynpTaToOB HKCHEPUMEHTA, IUIAHUPOBAHHME SKCIEPUMEHTA. SI3BIKM MOJEIMPOBAHUS.
Bepudukammss kak MeTron aHaiM3a CXEMHBIX pemieHuil. dopManmzanusi CTPYKTYPHOTO CHHTE3a;



KJ1accuuKkanms 3a1a4d CHHTe3a. 3a1ada ONTUMHU3AIMH, OCHOBHBIC METO/IbI ONITUMHU3AIIMH TTApAMETPOB,
JIOMTYCKOB ¥ TEXHUYECKHUX TPeOOBaHMIT; MHOTOKPUTEPHUATbHAS] ONTHMH3AIHS.

6. Cetn DBM m cpeacrBa TejieKOMMYHUKAUIA

Knaccudukanus cereit DBM: nokanbHbIe, peTHOHATIBHBIC U TJIOOATBHBIC CETH; KOPIIOPATHBHBIC
ceTu. ApXHTEKTypa ceTeii M cucTteM TeiaekoMMmyHuKkanuil. CocTaB CpeincTB TeneoOpaboTKu U
TEJICKOMMYHUKAIUK J1sl mocTpoeHus cereid OBM KoHuenius oOTKpBITBIX CUCTEM. DTaJIOHHAS MOJACIb
B3aMMOJICHCTBUS OTKPBITHIX cucTeM. JlokanpHble cetn DBM. Tpebosanwms, npenbssisiembie kK JIBC.
Tunossie ctpykTypsl JIBC. CTpykTypu3zanus jgokaiabHbIX ceTed. CTpyKTypa ceTei nepenayu JaHHbIX
(CIT). IMpunmunsl mepenaud AUCKPeTHOM wuHpopMmamuu. Tumbl KaHATIOB W MX OCOOCHHOCTH:
KaOenbHbIe, CIYTHUKOBBIC, paJMOpEIICHHBIC, ONMTOBOJOKOHHBIC YmpasineHue mnotokamu B CII/.
Meroasl mapmpyrusanuu. VHTepHeT. [IpUHIMINBI TOCTPOEHUs CETH. YCIYrH, IPEAOCTaBIseMbIEe B
WuTepHere: 37MeKTpOHHAs MOYTa, AJIEKTPOHHBIE KOH(EpEeHLUH, nepeaaya (aityioB, rojJocoBas CBs3b,
MyJbTHMEINA, TUCTAaHIIMOHHOE 00yueHue. bazoBrie npotokoinsl cemeiictBa TCP/IP.

7. ba3pl JaHHBIX

[TonsTus «6a3a 00bEKTOB» U «00beKTHO-opueHTHpoBaHHas CYBJI».f3b1ku cuctem 6a3 JaHHBIX.
Apxutektypa cuctem 0a3 maHHbIX. Mogenu naHHbIX as cucteM BJ/l. Pensimnonnas Mojens naHHBIX.
Pensunonnble s3biku 3anpocoB. 3wk 3ampocoB SQL CereBas monens ngaHHbIX. Mepapxuueckas
MOZeNnb JAaHHbIX. OOBEKTHO-OpUEHTHUpPOBaHHAs Mojenb. Pusnueckas opraHu3alusi JaHHbIX.
AnmunuctpupoBanue 6a3 naHHbix. CpenctBa mpoektupoBanus 0a3 maHHbiX. CASE - TexHomorum.
TexHonorus pa3paboTKH MporpaMMHBIX cucteMm ¢ ucnoiibzoBanueM CYBJI. IIporpammupoBanue Ha
s3pikax CYBJI. Opranusanus untepgerica 136IK0B MpOorpaMMHUpoBaHus BbIcOkoro yposHs ¢ CYB/I.

8. 3amura undgopmanun

[TpoGuems! 3amuTsl HHGopMauu. OCOOEHHOCTH 3aIUTHl B KOMIIbIOTEpaX M MH(YOPMAIMOHHO-
BBIUMCIIUTENIBHBIX CHCTeMaX, HecaHKIMoHUpoBaHHbI noctyn (HC/I). AnmapatHele U nporpaMMHbIe
cpencta 3amuTel oT HCJ/l u pasrpanuuenue noctyma kK pecypcam. llltaTHble cpencTBa 3amiuThl,
BCTPOGHHbIE B OIlEepallMOHHbIe cucTeMbl. Kpuntorpapuueckue cpeacrBa 3amuThl. HagexxHocTh
CPEZCTB 3aIIUTHL.

OcHoBHas auTeparypa no 05.12.13

OpmoB C. A. Opranuzanus 9BM u cuctem. CII6: ITutep, 2013. — 688 ¢. JlonomHuTeNbHAS

Bbpoiino B. JI., Unbuna O. I1. BeruucnurensHble cucTeMsbl, ceTu U TenekommyHukauu. CI16: [Tutep,
2011 r.-560 c.

Tanen6aym 3., Octun T. Apxurektypa komnbrotepa: nep. ¢ anri. / CI106.: Ilurep, 2013.-816 c.
Koctpos b.B., B. H. Pyukun B.H. Mukponponeccopusie cucremsl. M.: Texbyk, 2005 r. -208 c.
Xaptos B.f. Mukponponeccopusle cucteMbl. M.: Axkagemus, 2010. 352 c.

Omudep B.I'., Onudep H.A. CereBrie onepannonnsie cuctemsl. CI16: TTurep, 2009. — 673 c.
MomuanoB A.}O. CucremHoe nporpammuoe obecniedenue. CI10: ITurep, 2010. - 400c.

I'opnees A.B. Onepannonnsie cucremsl CI16: Tlutep, 2009. - 416 c.

Tanenbaym D. CoBpeMeHHbIE oniepaliioHHble cucTeMsl /miep. ¢ anri1.CII6: TTutep, 2013 r.- 1120 c.
HBanosa I'.C.. IIporpammupoBanue. KnoPyc, 2013. —432 c.

Npanosa I'.C. Texnonorusa nporpaMmmuposanust. M.: KnoPyc, 2013. — 336 c. [lononHautensHas
Bupt H. Anroputmsl u ctpykTypsl nanHbix (+ CD-ROM). M.: IMK Ilpecc, 2011 r.

OpnoB C.A.. Teopus u npakTHKa si36Ik0B porpamMmupoBanus. CII6.: [Tutep, 2013. 688c.

Kopwmen T., Jleitzepcon Y., Puect P. Anroputmsel: nmoctpoenue u ananus /nep. ¢ anrii. M.: MIUHMO,
1990. - 960 c.



CoseroB b.A., SkosneB C.A.. MogenupoBanne cucrem. M.: IOpair, 2011. — 352 c.
Bumnesckuit B.C. Teoperuueckue OCHOBBI IPOEKTHPOBAHMSI  KOMIIBIOTEPHBIX ceTe. M.:
Texnocdepa, 2003. — 512 c.

Omucep B.I'., Onmudep H.A.. Komnsrorepusie cetu. [IpuHnmiel, TexHoaoruu, npotokoist. CI16.:
[Tutep, 2013. - 944 c. Bpoiino
B.JL., Unpuna O.11. BeruncnurenbHeie cucTeMsbl, ceTu U Tenekommynukanuu. CI16.: [Tutep, 2011. —
560 c.

Tanenbaym D., Yazepom, JI. Komnsiorepusie cetu / niep. ¢ anrn. CII6.: ITutep, 2012. — 960c.
Kysnenos. C.[l. ba3el nannbix. M.: Akagemus, 2012. —496¢.

Mansixuna M.I1. ba3er nannabix. OcHOBBI, poeKTUpOBaHue, ucnosb3zoBanue. CI16: BXB-Ilerepoypr,
2006. — 528 c. Wnromeukun
B.M. OcHOBBI HCTIOJIB30BaHUS U MTPOCKTUPOBaHUs 0a3 qaHHbIX. M.: FOpaiit, 2011. - 224 c.

[Hanprun B.®. 3ammra napopMannm B KOMIbIOTEpHBIX cucteMax u ceTsax. M.: JIMK Ilpecc, 2012. —
592 c.

[TnaTtonos B.B. [IporpamMHo-anmapatabie cpecTBa 3anuThl nHGopManuu. M.: Akagemus, 2013. —
336 c.

TBepaoTeabHasA JIEKTPOHUKA, PAINO3JIEKTPOHHbIE KOMIIOHEHThI, MUKPO-
7| HAHO- YJIEKTPOHHUKA, MIPUOOPHI HA KBAHTOBBIX 3¢ derTax
(05.27.01);

TexHosorus u 000pya0BaHue AJ5 NPOU3BOJACTBA NMOJYIIPOBOAHUKOB,
MaTepHAJIOB U MPUGOPOB 1ekTpoHHO# TexHukm (05.27.06);

1. duzunuyeckne 0CHOBHI KOMIIOHEHTOB H l'[pl/lﬁOpOB MHUKPO- 1 HAHO3JICKTPOHUKH

Crpykrypa TBepabIX Ten. Kpucrannnyeckas pemerka. CTpyKTypa KpUCTALIOB.

KommnekcHblit  pU3MKO-XMMUYECKUH aHaliM3 W €ro OCHOBHbIE MNPUHIMUNBL. JlMarpaMmbl
COCTOSIHMSI OTHOKOMITOHEHTHBIX CUCTEM. TepMHUUECKUI aHAIN3.

I"a3oBbIii pa3psa. [1na3ma u ee cBolcTBa.

MaruutHble cBoiicTBa mapa- U (peppomarHeTHKOB. @Depputbl. MarHuTHBIE IUICHKH.
HunuHapuyecke MarHUTHBIE JOMEHBI.

JIBrKeHME 3apsyKEHHBIX YacTUL B MIEKTPUYECKOM U MAarHUTHOM IOJISAIX. DJNEKTPOBAKYyMHBIE U
razopaspsHble IpuOOpHkl, Fa30BbIE JIA3€PHI.

Kuakue KkpucTasibl.

DNEeKTpUUECKHUE CBOIICTBA METAJNIOB U IUAJIEKTPUKOB.

CBoiicTBa OCHOBHBIX MOHOKPHCTAJUTHUECKAX MAaTepHaIoB MHUKpOIeKTpoHuKu: Si, GaAs, Ge.

3oHHas Teopus TBepAoro Tena. CoOCTBEHHbIE U IPUMECHbIE MOIYITPOBOIHUKN

PexomOunamnus Hocutenei. [{uddy3nonHas anvMHa U BpeMs JKU3HU CBOOOJHBIX HOCHUTENEH
3apsaa. [1oaBMKHOCTH 37€KTPOHOB U JbIpoK. Juddys3us u npeitd HocuTenel 3apsaa.

DIEeKTPOHHO-ABIPOYHBIH mepexo (p-N), BOIbT-aMIIepHas U BOJbT-(hapagHas XapaKTepUCTUKU p-
i iepexoja. [Ipo6oii p-n nmepexona.

I'ereponiepexonpl. KoHTakT MeTann-npoBOJHUK. OMMUYECKHH M BBIIPAMISIIOIIMNA TEPEXOIbl
[loTTkwM.

CtpykTypsl MeTayul-qudiekTpuk mnomynpoBoguk (MIID). Ilonesoit sdpdexr B MAII-
CTPYKTypax.

TennonpoBoHOCTh HOJTYHNPOBOJHUKOB. TepMmoaneKkTpuueckue sBieHus. Oddext Xoia.
@OTONMPOBOIUMOCTE  TOJTYNPOBOJHUKOB.

[Tornouienne U3i1ydeHus: B NOJYNPOBOJHUKAX. Buabl JIIOMUHECIIEHIINN: MH)XKEKTOPHAs!, KaTo0-
¢dotorromuHectieHs. OCHOBHBIE MaTepUaIIbl ONTOIEKTPOHUKH: COEAMHEHUS A’B® u AZB®.

DJeKTpOo-, MAarHUTO- U aKyCTOONTHYECKHE YPPEKTHI B TBEPABIX Teax.



2. Ilpu6Gopsbl TBEPAOTEILHOM 3JT€eKTPOHHKH U MUKPOIJIEKTPOHUKH

[TonynmpoBOTHUKOBBIE TUOABI, UX Pa3HOBUAHOCTH. OCHOBHBIE TAPAMETPHI U XaPAKTEPUCTUKHU
JTMOJIOB.

buononspueie Tpansucropsl CTpykTypa M npuHUMI JeiicTBUs. OCHOBHBIE IapamMeTpsl U
XapaKTEPUCTUKU TPaH3UCTOPOB.MOITHBIE TPAH3UCTOPBI.

[Tonessie Tpanzuctopsi: ML, ¢ p-n mepexonom u ¢ 6apbepom Lortku. [Tpunuun aencTBus.
OCHOBHbBIE TapaMETPhI U XapaKTEPUCTUKH MOJIEBBIX TPAH3UCTOPOB.

YacToTHbIE M UMITYJILCHBIE CBOICTBA TPAH3UCTOPOB. BiMsiHME TeMIiepaTypbl Ha XapaKTEPUCTUKU
MOJIYTIIPOBOTHUKOBBIX MTPHOOPOB.

OKBHUBAJICHTHBIE CXEMbI U MAaTEMaTHYECKUE MOJIEIH MTPUOOPOB TBEPAOTEIBHOM AINEKTPOHUKH U
MUKPO3JIEKTPOHUKH.

WNurterpanbapie  MukpocxeMbl (MUC) m wux osnementhl. IludpoBeie u anamoroeie HC.
[TonynpoBoauukoBeie 3Y u Mukponoieccopsl. [I[pubopsl ¢ 3apsii0BOM CBS3bIO.

OnTosnexktpoHHsle  mnpubopsl.  DoTompueMHukd.  [lomynpoBOJHMKOBBIE — U3Ty4yaTelu:
CBETOJMO/IbI U Ja3epbl. ONTPOHBI.

AKYCTOSJIEKTPOHUKA, MAarHUTORJIEKTPOHHUKA, KPUODJIEKTPOHUKA (0Olee MpeAcTaBlIeHUE).
@yHKIMOHAIbHAS JIEKTPOHHUKA.

3. TexHosioruueckue npouecchl 4 000py0BaHue A5 MPOU3BOACTBA
MOJIyNPOBOHMKOBBIX IPHUOOPOB M HHTErPATbHBIX MHKPOCXeEM

OCHOBBI KHHETUUECKOM TeOpHH ra30B. BakyyMm, MeTO/Ibl HOJIY4YEHUS U U3MEPEHUS.

ONeKTpoau3 U 3NeKTpoxumuyeckue rmnpouecchl. 3akoHbl ®apanes. Koppos3us meramios.
["anpBaHOTEXHUKA.

Metonsl ¢opmooOpa3oBanus aetanedl m3genuii dmekrpoHHor TexHuku (UOT) m oOpabotku
noBepxHocTU.O00pyn0BaHNe (PUINKO-XUMUYECKUX METO/I0B 00pabOTKH.

Metoap! 1 000pyI0BaHKE [T BRIPAIIMBAHUS MOHOKPHCTAIUIOB.

Mertonbl 10JIy4eHHs TUIEHOYHBIX TOKPBITHMA.

DNUTaKCHUS.

BeipammuBanue qu3aeKTpUYECKUX MOKPBITHI.
[InenapHas TeXHONOTHUA.
dusnueckue ocHOBHI mporiecca aupdysun. Monnoe nerupoBanue. JledexTsl, BHOCUMBIE 3JIEKTPOHHO-
HMOHHOM 00pabOTKOM, UX YCTpaHEHHE.

®otonurorpadust. PoTourabiIoHbl U UX U3TOTOBJIECHHE.

Metoap! m3omsuuu dneMeHToB MC. Meronsl macCHMBallMi M 3alIUTHI TOJTYIMPOBOTHUKOBBIX
npubopos u UC.

Crpykrypsl u cBoiicTBa 351eMeHToB MC. CyOMUKpOHHAs! TEXHOJIOTUSI.

MogenupoBanue (PU3UKO-XMMHUYECKHX TPOLECCOB B TEXHOJOTHMHM MPOU3BOJCTBA M3JAEIHN
3JIEKTPOHHOU TEXHHUKH.

Kopryca noiaynpoBoJHUKOBBIX TPUOOPOB U MHTErPAIBHBIX MUKPOCXEM. . MeTo/Ibl OTBOAA TEIIa
B MOIIHBIX MTOJTYITPOBOTHUKOBBIX MTPHOOpax

[Tpermznonnoe obopynoBanue st coopku UIT. KoHTponbHO-U3MEpUTEIbHOE 000pYyI0BaHHE.
HcnbiTarenbHoe 000py10BaHHE.

TexHonorust 1 000pyAOBaHUE IS U3TOTOBIICHHSI TEYATHBIX ILIAT.

OO01re MpUHIUIIBI aBTOMATU3alMU 000pyA0BaHus. TeHICHIUS Pa3BUTHS TEXHOJIOTHH.

4. OCHOBBI HAHO3JIEKTPOHUKHU

CrpykTypa, ¢u3nMdyeckue CBONCTBA, TEXHOJOTHS MOJYYEHUS HHU3KOpPa3MEpPHBIX IUICHOK U
CTpyKTYyp. OCOOEHHOCTHM  MEXaHMYECKHX, DJIEKTPOPU3NYECKUX M  ONTHYECKUX  CBOMCTB
HAaHOPa3MEpHBIX IICHOK. [IOHATHE 0 KBAHTOBBIX sIMax B CIOUCTBIX CTPYKTypax. [IoaynpoBoaHUKOBBIE
CBEpXpEIIEeTKH W UX MpUOOpHbIE MpuMeHeHHus. lIpuMeHeHus aTOMHO-CHJIOBOTO U CKaHHMPYIOIIETO



TYHHEJIBHOTO MHKPOCKOINOB ISl HAHOJMTOrpaduu M MPEHU3MOHHOTO KOHTPOJS HAHOPa3MEPHBIX
CTPYKTYP.

5. Bomnpocskl obecnneyeHUs KAa4eCcTBa H HA/IEXKHOCTH TOJIYNIPOBOIHHKOBBIX MPUOOPOB U
HHTErpajbHbIX MHKPOCXeM

Opranu3zanys KOHTPOJISI KauecTBa MOJIYIPOBOJHUKOBBIX TPUOOPOB U UHTErPAIbHBIX MUKPOCXEM.
Metoapl M3MEpEHUsl CTaTUYECKUX, IMHAMUYECKMX M HMIYJIbCHBIX IapaMeTpoB. KonnuecTBeHHBIE
XapakTepucTuku HaaexxHoctu. Hanexnocts snementoB MC. Knaccugukanuss M OCHOBHBIE BUAbBI
OTKa30B. MeTO/pl TOBBIIICHUSI HAJESKHOCTH MOIYNPOBOIHUKOBBIX mnpubopoB u MC. JleiicTBue
pazuanyy Ha IoJIyIpOBOAHUKOBBIE TPUOOPBI 1 MUKPOCXEMBI.
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