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[Iporpamma cocraBnena Ha ocHoBe PI'OC BO no nampasnennto 11.03.04 «3nekrpo-
HUKA ¥ HAHODJIEKTPOHUKA» IO JUCIUIUIMHAM, SBIISIOMMUMCS 0a30BbIMU JUIsl OOYUYEHHUS B
Maructparype no HanpasiaeHuto 11.04.04 «DeKTpoHUKA U HAHOJICKTPOHUKAY

I. IlepedyeHnb 3j1eMEHTOB COAEPKAHUA,
NpoBepsieMbIX HA BCTYNIUTEIbHOM MCIILITAHUM

Paznea 1. «MaTepuaJibl 3JIEKTPOHHOM TeXHUKH U PU3MKA MMOJIYIIPOBOIHU-
KOB»

l. Knaccudukanus moyrynmpoBOJIHUKOBBIX MaTepHanoB. XHMHUYECKas CBSI3b,
THUIBl KPUCTAJUIMYECKUX PEIIETOK, KPUCTAIIMYECKas CTPYKTypa, MHAEKCh Muiepa.
3aKOHOMEPHOCTH M3MEHEHUS 3JEKTPOPU3NUECKUX CBOMCTB B METAJUIAX, MOIYMPOBOJI-
HHUKOB U TUAJIEKTPUKOB [1-3].

2. DOneMeHTapHble NOJYyNPOBOAHUKA. XUMUYECKasl CBSA3b, KPUCTAJUIMYECKAs
CTPYKTYpa, 3JeKTpo(U3NUECKHE CBOICTBA KpEMHHUS U repMmanus. MapKUpoBKa KpeM-
HUs ¥ repmanus [ 1-3].

3. [TonynpoBogHUKOBBIE coenuHenns THna A°B°. XuMmuueckas cBsA3b, KpH-
CTAJUIMYECKAsl CTPYKTYypa, 3JIeKTpopuinyeckue cBoicTBa. IIpuMeHeHne mnonynpoBoj-
nukoB Thna A’B° [1-3].

4. [TosrynpoBOTHUKOBBIE TBEP/bIE PACTBOPHI. Y CIOBHS 00pa30BaHUs TBEPIBIX
pPacTBOPOB C HEOTPAHWUYEHHOW PacTBOPUMOCTHIO. 3akoH Berapna. Dnexkrpodusnueckue
CBOKCTBA NOJIYITIPOBOAHUKOBBIX TBEPBIX pacTBOpOB [ 1-3].

5. VYpasuenue lllpenunrepa qis kpuctaiia. Pemienue ypaBHeHUus B NpuOiIu-
KEHUU CUIBbHOW M ciaboil cBaA3u. 30HbI bpusntosHa. Ilonstue 3¢phekTHBHON Macchl
3JIEKTpOHA B kpuctaie [1-3].

6. HudpakuroHHbIE METOBI OTIPEAECIICHHS TAPaMETPOB KPUCTAIIIOB [3].

7. JledeKThl B TBEPABIX TEJaX U UX BIUSHHUE HA CBOMCTBA KPUCTAIIIOB [3].

8. duznueckas mpupojia ynpyrou u miacTUYecKon aegopManuii TBEpAbIX T
[3].

9 TernnoeMKoCTh TBEPBIX TEJN 1 TEIUIOBOE paciupeHue [3].

10. MexaHu3Mbl B3aUMOJICHCTBHS CBETA C TBEPABIM TEJIOM. 3aKOHBI COXpaHe-
Hus [3].

11. ®otomomMuHecHEHIU U POTOMPOBOIUMOCTb TBEPBIX TeN [3].

12. SIBnenue mepeHoca B MOJIYNMPOBOJHUKAX, BPEMS KM3HU HEPABHOBECHBIX
HocuTenel 3apsaaoB [3].

13. ®usnyueckue CBOKMCTBA AUIJIEKTPUKOB M MEXaHU3MBbI MTOJISIpU3aIiu [3].
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14.  TIbe303JIEKTPUUECKU U CETHETOANEKTpUUECKUil 3(DPEeKThl B KpUCTAIIaX

[3].

Paznen 2. «®Pu3nvecKue 0CHOBBI JJIEKTPOHUKID)

1. DeKTPOHHO-ABIPOYHBII NEPEXO/ B COCTOSIHUM TEPMOAUHAMUYECKOTO PABHO-
Becus. [IpsmMoe u o6paTHOE BKIIIOUCHHE p-n Tiepexosa [4-7].

2. TeopeTnueckas u peajibHasl BOJIbT-aMIIEPHBIE XapAKTEPUCTUKH p-1 IEPEXOAA.
[IpoGoit p-n nepexona [4-7].

3. OcHoBHBIE BUIbI IOJTYTIPOBOJHUKOBBIX AUOOB: BBIIPSIMUTENbHBIHN, CTAOUIIU-
TpOH, Bapukamn. MIX xapakTepuCTHKHU U apaMmeTpsl [4-7].

4. bunosapHbIN TpaH3UCTOp. [IprHIMI NEWCTBUS, CXEMBbI BKIFOUEHHUS], XapaKTe-
puctuku [4-6].

5. Tupucrop. [IpuHIMT nECTBUS, XapaKTEPUCTUKH [4-7].

6. M/II-cTpykTrypa, pexxnmsl cMeenus [4-7].

7. BonpT-hapaanas xapakrepuctuka M/II-cTpykTypsbl.

8. [loneBoi TPaH3UCTOP C YNPABISAIOLINAM p-1 MEPEXOJOM, NMPUHIUIT AEHUCTBUS,
OCHOBHBIE XapaKTEPUCTUKH [4-7].

9. MII-Tpan3ucTop ¢ UHAYIIMPOBAHHBIM KaHAJIOM, IPUHIIUI AEHUCTBUSI, OCHOB-
HbIE XapaKTEPUCTUKH [4-7].

10. MAII-TpaH3ucTOp ¢ BCTPOCHHBIM KaHAJIOM, MPUHIUI JE€WCTBUS, OCHOBHBIE
XxapakTtepuctuku [4-7].

Pa3znea 3. «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOH KOMIIOHEHTHOM 0a3bD»

1. Mexanuueckass oOpabOTKa MOJYIPOBOJHUKOBBIX MAaTEpUajIOB: pe3Ka, LUIH-
¢doBka, mommpoBka [1].

2. Xumuueckasi 00paboTka noJiynpoBOJHUKOB. CrocOObI TpaBlIEHUS U IPOMBIBKU
[1,2].

3. IInazamoxumuueckoe TpapieHue [1].

4. Tepmuueckoe OKMCIEHHUE KPEMHUS, 3aKOHOMEPHOCTH pocTa SO, [1].

5. ®oronutorpadus. OCHOBHBIE TIpoLiecChl u o0opyaoBanue [1].

6. Onutakcusi. OCHOBHbBIE 3aKOHOMEPHOCTHU. JIernpoBaHue B MPOIECCE DMUTAK-
cuu [1].

7. uddysus npumeceit. Puznyeckrie OCHOBBI M TEXHHUKA MPOBeAeHUs AU dy3un
[1].

8. Nonnas ummiantauusd. Texnomnorus u obopynosanue [1].

9. DnexkTpoxumudeckas 00padoTKa MOBEPXHOCTH MOJIYITPOBOTHUKOB [1].

10. Tepmuueckoe ucnapenre MetamuioB. M3roropienne KOHTakToB [1].

11. Katonnoe pacnbuienre MeTamios [1].
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12. COopka ¥ repMeTH3alMs MOJYyIPOBOJIHUKOBBIX MPUOOPOB M MHTETPATbHBIX
Mukpocxem|[1] .

13. TexHOJIOTHSI U3TOTOBJIEHUS CTPYKTYP Ha MOJTYIPOBOJHUKOBBIX COSUHECHUSIX
tuna AB° [1].

14. TexHOIOTHS U3TOTOBJICHUS U METOIbI U3OJISIITUN OUTIONSPHBIX HHTETPATbHBIX
MHUKpocxeM [4,5].

15. Texnonorus MJIIT unTerpanbHbIXx MUKpOcxeM [4,5].

Paszngea 4. «CxeMOTEeXHHUKA»

1. Knaccudukanus curHanoB. AHajIOroBble, JUCKPETHBIE U HU(DPOBBIE CUTHAJIBI.
Cnoco0bl ipencTaBiieHus nu@poBoi nHGpopmanuu. Apudmernueckue koasl [4,5,8,9].

2. OcHoBsl OyneBo#t anredpsl. Jlornueckue pyHkuuu. CrnocoObl MUHUMH3ALUU U
nekomno3unuu QpyHkuuii [4-6,8,9].

3. Jlornueckue 31eMEHThI, UX OCHOBHBIE XapaKTEPUCTUKU M MapameTpbl. Turo-
BbI€ KacCKaJbl JIOTUYECKHX cxeM. Jlornyeckue cxembl Ha N-KAHAJIBHBIX U KOMIUIEMEH-
tapHbix M/III-Tpan3ucropax, aHan3 ux xapakrTepuctuk[4,5,8,9].

4. KomOunarmonusie cxeMbl. [ludparopst u nemmdparopbl. MyIbTUIIIIEKCOPHI
U JEMYJIbTUILIEKCOPHI [4-6,8,9].

5. lMonmycymmaTopsl 1 cymmaropsl. KoMOuHaimoHHsie cymmaTopsl. MHoOropas-
PAHBIE CyMMAaTOPBI C YCKOPEHHBIM IepeHocoM [4,5,8,9].

6. I[loHATHS O TOCIENOBATENBHOCTHBIX JIOTHYECKHX CXeMaX. Tpurrepsl Kak Mpo-
CTEHIIEe JTIOTUUYECKHUE aBTOMAThl. bucTaOUIbHBIC SIYEMKU MaMsiTH, aHalu3 paboThl. Oc-
HOBHBIE THUIIBI TPUTTEPOB [4-6,8,9].

7. Peructpel. CueTunku nmnysbcos [4-6,8,9].

8. Knaccuduxanus MC nomynpoBogHukoBod mnamaru. OOmas ctpykrypa WC
OMEpaTUBHOM MAMSITH, UX OCHOBHbIE MapameTpbl. CTaTHUEeCKUEe U JUHAMUYECKHUE Olle-
paTuBHO 3anoMuHaromue ycrporctsa (O3Y) ¢ npou3BoiabHOM BEIOOPKOI [8,9].

9. YC nocrosiHubix 3anomuHatomux yctpoicts (I13VY). IIporpammupyemsbie
(ITI13Y) u penporpammupyemsie [13Y (CIIII3Y). Ctpykrypa u snementsl namsitu [13Y.

10. Ipunnune! anamoroBoi cxemoTexHuku. uddepenimansubie kackaas! (1K)
[8,9].

11. OnepatuBubie ycunutenu (OY) u aHaIOroBble YCTPOMCTBA HA MX OCHOBE.
CxemotexHuueckue BapuanTel OV [4,8,9].

12. OcHoBHBIE XapakTepucTUKU U ntapameTpbl OY. OCHOBHBIE CITOCOOBI BKITIOYE-
Husa OY. Cymmupyromue ycunutenu. Jlorapudmuueckue npeodpasoatenu. MHTErpa-
Topbl U nuddepeniuaTops [4,8,9].

13. Ananoro-iudgpoBsie u uppo-aHaiorossie npeodpazosarenu (ALl u [TAII).
[Ipocreiimue Bapuants! LLAII [4,8,9].

14. CoBpemennbie koHCcTpyKIHH LIAIL. OcHoBHuble mapameTpsl LIAIL Knaccudu-
karust AL AT mocnenoBarenbHoro npubakenus [8,9].
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Pa3zneun 5. «OCHOBBI IPOEKTUPOBAHMS 3JIEKTPOHHOI KOMIIOHEHTHOM 0a3bD»

1. O0mas xapakTeprCTHKA TPOIIecca MPOSKTUPOBAaHMI. BUBI 1 CTOCOOBI MPOEK-
TUPOBAHUS AIEKTPOHHON KOMITIOHEHTHOM 0a3bl [10-12].

2. Monenu 3eKTpOHHON KOMITOHEHTOM 0a3bl Ha Pa3IMYHBIX dTarax MPOEKTHPO-
Banus [10-12].

3. AHanu3 ¥ npoeKTupoBaHue ocHOBHbIX BapraHToB MOII nuuBeptopos [12,13]

4. bynesa anre0pa 1 JIOTHIECKOE MOEITUpOBaHue [6]

5. Merononorust npoexktupoBanus uppossix BUC [12,13].

6. Metononorus npoexktupoBanus aHanoro-undpossix bBUC [10-13].

7. Metononorusi npoektupoBaHusi nupoBbix ycrpoiictB B 6azuce [IJIUC [10-
13].

8. Mojenu cUrHajIoB U MOACIH 0a30BBIX JIOTHYECKHUX d1eMeHTOB [10-13].

9. IlpoektupoBanue 3akazHbix 1UppoBeix KMOII BUC ¢ ucnons3oBanuem me-
TOJIa CTaHIapTHBIX siueek [10-13].

10. IloHsiTHE O KOHCTPYKTHBHO-TEXHOJOTMUYECKMX HOpPMax MaclITabupyeMoin
KMOII-TexHon0run 1 OCHOBHBIE 31€MEHThl KOHCTpyKIuu Ttononorun KMOIT BMK u
3akazHbix BUC. /u3aitn Tonosorum [10-13].

I1. TpeOoBaHMS K YPOBHIO NOATOTOBKH MOCTYNAKIIET0

[TocTtynarommiu 10mKeH:

3HamMb:

(bu3nYecKue MPUHLHUIIBI padOThl MPUOOPOB U YCTPOMCTB MUKPO- U HAHORJIEKTPO-
HUKW; METOJIbI TPOSKTUPOBAHUSI TBEPAOTEIBHBIX TPUOOPOB U YCTPOMCTB MUKPO- U Ha-
HORJIEKTPOHUKH; MaTepHaIbl U TEXHOJOTUYECKUE MPOLIECCHl UCIIONb3YEMBIE Ha 3Tamax
pa3pabOTKU ¥ MPOU3BOJICTBA MPUOOPOB U YCTPOMUCTB MUKPO- U HAHODJIEKTPOHUKH; OC-
HOBHBIC TOHSTHS, 3aKOHOMEPHOCTH M METOABl MaTeMaTHYeCKOTO MOCIMPOBAHMUS,
OpUMEHSEMbIE JUIsl MOJICUPOBAHUS MUKPO- U HAHOKOMIIOHEHTOB MHTETPAJIBHBIX CXEM;
OOLIYI0 XapaKTepUCTUKY MpoIecca MPOSKTUPOBAHUS JNEKTPOHHON KOMIIOHEHTHOH Oa-
3bl; MPOTPaMMHbBIE CPEJCTBA MOJECIUPOBAHUS OOBEKTOB U MPOLIECCOB B DJIEKTPOHUKE U
HAHODJICKTPOHUKE; OCHOBHBIC XapaKTEPUCTUKU AaHAJIOTOBBIX U LU(POBBIX YCTPOMNCTB;
OCHOBBI BHICOKOYPOBHEBBIX SI3BIKOB OIMCaHUs ammapatHbix cpeacts VHDL/Verilog nst
MPOEKTUPOBAHUS IIU(PPOBBIX YCTPONCTB; OCHOBHBIE MOHITHUSI TEOPUH HAAECKHOCTU WH-
TErpajbHBIX CXEM;

ymemy:

CTPOUTH (DU3MUECKHE U MATEeMaTUYCCKHUE MOJAEIH MOIYIMPOBOIHUKOBBIX MPHOO-
POB, CXEM M YCTPOMCTB SJCKTPOHUKH W HAHODJICKTPOHUKU PA3NTUYHOTO (PYHKIIMOHAIIb-
HOTO Ha3HAYEHHUS, a TaKKe HMCIOJIb30BaTh Ha Mpaktuke cpenactBa CAIIP mns ux kom-
NBIOTEPHOTO MOJIEIMPOBAHUS; BBIMOJIHATh PACYET U MPOBOJAUTH MPOEKTUPOBAHUE TOITY-
IPOBOJHUKOBBIX MPHUOOPOB, CXEM U YCTPOMCTB Pa3IMyHOro (yHKIHMOHAIBHOTO Ha3Ha-
YEeHHsI B COOTBETCTBUHU C TEXHUUYECKUM 33/IaHHEM C UcTojb30BanueM cpeacts CAIIP

5
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6l1a0emo:

TEOPETUYECKUMH CBEJICHUSMH, HEOOXOUMBIMU JJIsI BEIOOpa MaTepHalia U KOH-
CTPYKIUU TOJTYNPOBOJHUKOBBIX MPUOOPOB; METOJAMHU pacueTa MapaMeTpoOB U OCHOB-
HBIX XapaKTEPUCTUK MOJIETeH MPUOOPOB U YCTPONCTB MUKPO- U HAHOAJICKTPOHUKH; ME-
TOAAMH MATEMaTHYECKOTO MOJCITUPOBAHUS MPUOOPOB U TEXHOJOTHUECKHUX IMPOIIECCOB;
METOJIJaMH TTPOCKTUPOBAHUSI COBPEMEHHOM 3JIEKTPOHHON KOMIIOHEHTHOM 0a3bl U TEXHO-
JIOTUYECKUX TMPOLECCOB 3JIEKTPOHUKU U HAHOAJIEKTPOHUKH; ITPOTPAMMHBIMU CPEJICTBA-
MU MOJICTUPOBAHUSA, ONTUMAJILHOTO MPOEKTUPOBAHUS M KOHCTPYUPOBAHUSI TPUOOPOB,
CXEM U YCTPOMWCTB DJIEKTPOHUKH U HAHODJIEKTPOHUKU PA3TUYHOrO (DYHKIIMOHAIBLHOTO
Ha3HAYCHUS,

II1. Kpurepuu oueHnBanus padoT NOCTYNAKOIIMX

BerynuTtenbHOe HMCHIBITAHME B MArucTparypy MPOXOIUT B BHJIE MUCHMEHHOIO
TecTUpoBaHUs. Pe3ynbTaThl TeCcTUpOBaHUs olleHHBaroTcs o 100-0aapHOi mKae.

Kaxapiii 0miet coaep:kut 15 TecToBBIX BOMPOCOB. BOmpockl AenSTCs MO KaTero-
pusiM ciiokHocTU: 10 BompocoB kareropuu A (OLIEHUBAKOTCS 1O 5 OAJIJIOB KAXKBIN) U 5
BompocoB kareropuu B (onenuBarotcs mo 10 6amioB kaxapiit). CymmapHas OlleHKa He
npessimaer 100 6anios.

[Tpo10KUTENEHOCTD BCTYITUTEIBHOTO UCTIBITAHUS — 2 akajgeMudeckux yaca (90

IV. [IpuMepsbI TeCTOBBIX 3aJaHUM

3ananug kateropuu A

BUJIET Nel
Bomnpoc 1.
Kaxue noJrynpoBOJHUKA OTHOCATCA K coequHeHusM A’ B>
1 2 3 4
GaAs, InP ZnS, CdS Zn0, SnO, Si, Ge

Ilpasunvuoiit omeem: Ne 1

Bonpoc 2.
Bri6epure ['TIK npocTpaHCTBEHHYIO peIIETKY KPUCTAITUYECKUX CUCTEM

1
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Ilpasunvnoiit omeem: Ne 3
3ajanus kKateropuu A

BUJIET Ne 2

Bomnpoc 1.

Kakue Toueunsie n1eeKkTsl B TBEPOM TeJI€ SBISIOTCS TEPMOIUHAMUYECKHU PaB-
HOBECHBIMH:

1. TpaHCMyTalIMOHHBIE;

2. paguanvoOHHBIE,

3. TEpPMHYECKHUE ;

4. MIOHHO-UMILJIAHTUPOBAHHbBIE
Ilpasunvnuiit omeem: Ne 3

Bomnpoc 2.
Ykaxure miockoctsh (010) B kyOMIecKoM KpHCTaILIE ¢ IIOMOIIBIO HHACKCOB Muiniepa
1 2 3 4
H 2% f
—K /
I I ot
7 1 1ol <l
= e / 5 /

Ilpagunvuwiit omeem: Ne 2

3ananus kareropuu B
BUWIET Nel

Bomnpoc 1.
CHGKTp Q)YHHaMeHTaHBHOFO OIITUYCCKOI'O IMTOTJIOIIICHUS erMHI/IH OIIUCBIBAKOTCA 3a-

BUCHMOCTBIO KOS(i)(i)I/IHI/IeHTa IMOTJIOICHU OT SOHCPI'MHM KBAHTA CBCTA BHUA.

1 2 3 4
o ~ f(hv)? o ~ f(hv)!"?2 o ~ f(hv)*>? o ~ f(hv)
Ilpagunvuwiit omeem: 1
Bomnpoc 2.
[To moruueckoi cxeme BEHTHIISI 3aTI0JTHUTE €Tr0 TaOIUIly HCTUHHOCTH
A—ol A 0 1 1
Y B 0 1 0 1
Y ? ? ? ?
B 1. 1100
2.0100
3. 0001
4.1110
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Ilpagunvuoiii omeem: 4

3aganus kateropun B
BUJIET Ne2

Bomnpoc 1.

Kaxoit mapametp ¢popmyiel Bynbha-bparros 2dSin© = kA usmensiercs npu au-
dbpakuuu Jledas-Ilepepa:

1. pa3mepsl KpUCTAILIOB;

2. MEXIJIOCKOCTHBIE paccTosiHUA d;

3. yron ©;

4. nvHa BOJHBI PEHTT€HOBCKOTO U3JIyYCHUS A.
Ilpagunvnotit omeem: Ne 3

Bomnpoc 2.

Yupocture pynkuuo Y = F (A, B, C) ucnonessys kapty KapHo.

Y 1. AC+B
AB — =
N_ 00 o 11 10 2. AC+B
¢ 3. A+BC
o| 1 0 1 1 4. A+BC

1 1 0 0 1

Ilpasunvuwiit omeem: Ne 1
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