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[IporpaMma BCTYIHUTENbHBIX UCIBITAHUN [IPH IOCTYIUIEHHH B MarucTparypy cocTaBlie-
Ha Ha OCHOBaHUM 00pa30BaTEeNbHON IporpaMMbl OakanaBpHaTa IO HANpaBJIECHUIO MOJ-
rotoBku 11.03.04 — DinexTpoHKKA U HAHOBIIEKTPOHHKA

CocraBuTenu:

- npodeccop kadeapsl aBTOMAaTHKY U TeneMexaHukd, 1.T.H. H.C. CaB&nos;
- IOLIEHT Kad)eJpbl aBTOMATUKHU U TeJIeMEeXaHUKH, K.T.H. Jl. A. IL1oTHUKOB;
- IOLIEHT KadeIpbl aBTOMATUKU U TeleMexaHuky, K.T.H. K.FO. ConomeHmes.

I[Iporpamma BKIIFOYaeT cofepKaHHe TEM U KOHTPOJBHBIE BOMPOCHI 10 TPEM JIHC-
[UTLTAHAM:
- U3UYECKHe OCHOBEI JIEKTPOHUKHY;
- “H(GOpMAIIMOHHBIE TEXHOJIOTHH;
- YUCJIEHHBIE METO/IBI.

Obcyxnena u omobpeHa Ha 3acefaHMd Kaeaphl «ABTOMATHKA M TelleMeXaHH-
Kan, mporokosn Ne 10 ot 27.02.2020 r.,
yrBepxkaeHa CosetoM ¢akynsreTa, mpoTokoia Ne 8 ot 10.03.2020 T.

3aB. kadenpoit AuT, .
K.T.H., JOII. ‘ > B.b. [IpsiueHKO



1. ®PU3HYECKHE OCHOBBI DJIEKTPOHUKHA

Beexenue. Llens 1 3a1auM AUCUUILTHHE], PONTb QU3HYECKUX SBICHUH U NpoONeC-
COB B 2MeKTpoHuKe. OBIIas XapaKTepUCTHKa dMEKTPORUKH. TepmuHonorus. OCHOBHbIE
HalpaBIIeHHUs] Pa3BUTHs JIEKTPOHHUKH.

OcHOBBI (H3MKH TOJYNPOBOAHHKOB. OCHOBBI 30HHOW TEOPHH CTPOCHUS
TBEPABIX Tel. DHEePreTH4eCKHe YPOBHH ICKTPOHOB B H30JMPOBAHHOM aToOME. 006006-
eCTRIEHHE AEKTPOHOB B KpHcTaie. Mozenb mepuoANYeCcKOro MOTEHIHaNa mos B
KpHCTaJUIe. 3aoIHeHHe 30H YIeKTPOHAMHU | JeJICHHE TeJl Ha METAJIIBI, TUIICKTPUKI 1
nonynpoBonHuki. COGCTBEHHBIE ITOMYNPOBOJHHKH. IIpHMecHBIE MONYNPOBOAHUKH.
[Tonsitre o mpipkax. JlokanbHble YPOBHH B 3alpelIeHHOM 30He. KoHLEHTpalus 3JeK-
TPOHOB H JBIPOK B TonynpoBogHuke. [lonoxenus ypoHs GepMH 1 KOHLEHTPaHs CBO-
GOMHBIX HOCHTENell 3apsaa B COOCTBEHHBIX M MPUMECHBIX MOMYNPOBOAHMKaX. KuHeTH-
yecKHe SBIEHHs B IIOJYIPOBOIHUKAX M MeTa/uiax. IIpoBoguMOCTh, MOABUKHOCTE HO-
cuTenedl 3apajga. 3aBHCHMOCTh IIOJBMIKHOCTH HOCHTENEH 3apsiia OT TeMIIeparTyphl.
JpetidoBriii Tok. MexaHu3MBbI paccessHHs CBOOONHBIX HOCHUTeNeH 3apsana. Temmeparyp-
Has 3aBHCHMOCTH ITPOBOJMMOCTH B IOIYIIPOBOAHUKE U MeTale. Juddy3noHHbli TOK B
NoIynpoBogHKKax. [IOMHEINA TOK B OMYIIPOBOAHUKE. Bpems u3HH. YpaBHEeHHE Helpe-
peiBHOCTH. J{uddy3noHHas TMHA HOCUTENEH 3apaaa. DIeKTPONPOBOAHOCTE METaJLIOB.

OcHoBbI (PM3HKH MOJYNPOBOAHHKOBBIX NPHOOPOB. KOHTAKT ABYX IOIYIPO-
BOJHHKOB C pa3JIMYHBIM THIIOM IMPOBOJUMOCTH. PABHOBECHOE COCTOSIHHE p-N-Tiepexoaa.
DIEeKTPOHHO-ABIPOYHBIN MEPEXO NMPK HapyIIeHHH PaBHOBECHS 3JIEKTPHYECKHM I1OJIEM.
Bonsramnepras xapakrepuctika (BAX) p-n-nepexoma. IIpoGoii p-n-nepexona. baps-
epHas ¥ audy3uOHHAsE EeMKOCTh p-n-Tiepexozna. MIMImynbCHEIE ¥ 4aCTOTHBIE CBOMCTBA p-
n-nepexona. [TomynpoBogHUKOBBIE AMONBL. MapKHpoBKa ¥ Kiaccu(uKanys. Beimpamu-
TelbHEIE NUOABI. BrICOkouacToTHBIE AMOABL. WMmmynbcHble auoabl. CTaOMIUTPOHEI.
TyunensHble auOAbI. PaboTa BEIXOHa 3NIE€KTPOHOB M3 METAUIOB M IOJYIPOBOAHHUKOB.
DnexrponHas sMuccus. KoHTakTHas pa3HOCTh NOTeHLMaNn0B. KoHTaKT MeTaa ¢ moiy-
npoBoauukoM. bapbep [loTTku. M3MeHeHHe KOHTAKTHOTO CJIOsl BO BHEIIHEM 3JIEKTPH-
yeckoM mnone. Juon ILllorTku.

IMoaynpoBogankoBbie npubopsl. [Ipunnyn paboTel GUIOISPHOIO TPAH3UCTO-
pa. ITapamerpsl, cxeMbl BKIO4eHHs 1 BAX OumnossipHoro Tpansucropa. Tumsl Oumo-
JISIPHBIX TPAH3HCTOPOB. MHOIOCIIOMHEIE MOTYIPOBOJHUKOBBIE CTPYKTYPBI M IIPUOODEI
Ha MX OCHOBE (THPUCTOp, AUHHCTOp, cumucTop). CBolictBa, BAX, HasHaueHHe, CXeMbI
BKoueHns. [ToBepxHocTHbIe apneHus. I ekt nond. CTpyKTypa MeTal-Iu3IeKTPUK-
nonynposoaauk (MAII-ctpykrypa). [Ipunnun padorsl MII-Tpansuctopos. OCHOBHEIE
napameTpsl, cxeMbl BKIroueHuss 1 BAX M/III-tpan3ucTropoB. IloneBsie TpaH3KMCTOPHI,
yIIpaBlIsieMble p-N-MepPeXo0M, IIPHHIUI paboTkl, cBolicTBa, BAX.
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®du3nyecKHe OCHOBbI MHTErpaJibHOM 3deKTpoHnkH. Knaccubukanvs HHTE-
rpanbHbIX cxeM (MC) 1Mo CTeNeHH MHTErpaliy, XapakTepy BBIMOHsieMON (QYHKIHH ¥
TeXHOJIOruK u3roToBneHus. IlneHounsle, nonynpoBoguukossie W rubpuanse MC. Tex-
Hojioruyeckue acrekThl uarotosnenus VIC. OCHOBHEIE THITBI aHAJIOTOBBIX OMITOJISPHBIX
MHTErpanbHEIX CXeM. YCHIIMTENb HOCTOSHHOTO ToKa. JluddepeHipmanbHble yCUITUTENH.
IMurTepHbIH moBTOpHUTENS. Kackox. OnepanuoHHbl# ycumuTens. OCHOBHbIE TAIBL OH-
TIOJSAPHBIX JIOTMYECKUX HMHTETpajbHBIX cxeM. MHTerpanpHas HHXKCKLIHOHHAS JIOTHMKA

(I/Iz.H). Jloruka ¢ TtpansucropoM Illortkm (TJIL). DOMuTrepHO-CBs3aHHas JIOTMKa
(OCJI). Muomuo-tpansucropHas noruxa ([TJI). TpaHsuctopHO-TpaH3UCTOpHAs JIOrHKA
(TTJI). OcHOBHBIE XapaKTePUCTHKH, pusndeckue npouecchl u npumenenus MOII un-
TerpanbHbIx cxeM. Jloruka n-MOIL. Jloruka p-MOIL. Jloruka KMOIL

Jlutepatypa

1. Konenos JI. A. TexHoorus ¥ KOHCTPYKLIMM MHKPOCXEM, MHKPOIIPOLIECCOPOB
H MUKpOcOOopok: y4eb. mocobue st By30B/ 3-€ u3z., crep. - CII6.: Jlans, 2009.

2. DIeKTpOHHBIE, KBAHTOBBIE MPHOOPEI M MHKPOINEKTPOHHKA: ydueb. mocobue
ms By3oB Cepust: YueOHoe mocodue aist By3os/ bobposckuii 10. JI., Kopaunos C. A.,
Kparupos W. A. , OpuuanukoB K. I, [Temmxuna H. W. ; Ilox pen. H. [I. ®enoposa. - M.:
Panno u cBs3p, 2002.

3. DIIeKTpOHHBIE, TBEPAOTENbHBIE MPUOOPBI U MUKPOAJIEKTPOHUKA: YUSOHUK JUIsl
By30B Boiick cBs3u/ Bemkanosa H. I, Panosen B. B., Cunaes I'. H., Crapoctun M. E.,
CrenanoB B. A., TuxonoB B. O.; YIbpsSHOBCK. BBICII. BOEH.YYHIIHILIE CBS3U. - YIIbf-
HoBck: YBBUYC, 2005.

4, Jlaunn B. W. Dnektponuka: yue6. nocobue s By3os/ Casenos H. C.; PocroB
u/J1: ®enuxc, 2009.

5. I'yces B. I. DnexTpoHHKa U MHKPOIIPOIIECCOPHAS TEXHUKA: YUeOHUK ISl BY-
308/ ['yceB 1O. M.; 5-e uzn., ctep. - M.: Beicmr. mik., 2008.

KoHTpobHBbIE BONPOCHI

1. Yro Takoe 3HepreTHUECKUE YPOBHH JIEKTPOHA, UTO TAKOE 30HbI?

2. Yro Taxoe BaJ€HTHAs 30HA, 3allpellleHHas 30Ha, 30Ha IIPOBOAUMOCTHU?

3. Kak BemiecTBa AenATCS Ha MPOBOJAHUKH, ITOIYIIPOBOJHUKUA U AUIIEKTPUKH C yde-
TOM IIMPHHBI 3aIPELIEHHOMN 30HbI?

4. KaxoBa 3aBHCHMOCTH IIPOBOAMMOCTHU OT TEMIIEPATyphl Y IIPOBOIHUKOB, IOIYIIPO-
BOJIHUKOB, TUIIEKTPUKOB?

5. Yto Takoe coOCTBEHHAsI MPOBOAUMOCTE MOIYIIPOBOIHUKOB?



6. IlosicHuTe, YTO IMPOMCXOAUT IPHU JETHPOBAHUU JOHOPOM, MOABIISIIOTCS IIPH 3TOM
cBOOOIHBIE HOCUTENH 3apsiia?

7. TloscHMTe, YTO MPOMCXOMMUT IPU JIETUPOBAHHWH aKLENTOPOM, IMOABIAIOTCS IIPU
3TOM CBOOOIHEIE HOCUTEIH 3apsaaa’

8. Uro Takoe peKOMOMHAIMs 3IEKTPOHA U ABIPKHM, YTO IIPH 3TOM IPOUCXOAMT C
SHepruen?

9. Kak pa6oraet p-n mepexo] B IpsMOM BKITIOYEHHH (CXeMa, TOKa3aTh AbIPKH, JIEK-
TPOHEI, B KAKOM HAIIPaBICHUH OHM ABHXKYTCS, KaK IOAKIIIOYEH + M - HCTOYHHKA
MATAHHA)?

10.Kak paboraer p-n mepexon B 0OpaTHOM BKIIXOUEHHH (CXeMa, MMOKa3aTh IBIPKH,
9NIEKTPOHBI, B KaKOM HallpaBI€HHH OHH JBYIKYTCS, KaK IOAKIIOUEH + U - HCTOY-
HHUKA ITUTaHUA)?

11.Kak o6pasyeTcs KOHTaKTHas pa3HOCTh IOTEHIMAJIOB p-N repexonaa’?

12.Kakue cymecTByIOT BUJIbI MPOOOEB p-n nepexona?

13.Yro Takoe oOpaTuMbIii 1 HEOOPATUMBIH TPOOOH?

14.ITosicHuTEe MEXaHU3M JIABUHHOTO IPo0os.

15.ITosicHuTe MEXaHU3M TYHHEJIBLHOIO Ipo0osl.

16.9r1o Takoe ctabunuTpoH? OCHOBHBIE XapaKTEPUCTUKH.

17.YTo Takoe ¥ OT 4ero 3aBUCHUT EMKOCTh p-n nepexona?

18.Kak 3aBucuT EMKOCTH p-n nepexona oT 00paTHOrO HAITPSKEHHS?

19.Kak paboraeT KOHTaKT METaJlI - IOJYTIPOBOAHUK?

20.Yro Takoe rereponepexon?

21.IlosicHUTE YCTPONCTBO M MPUHLIUI pabOThI MOTYIIPOBOJHUKOBOTO TPAH3UCTOPA.

22.JloscHuTe paboTy Tpex cxeM BKIHOUEHHS TPAH3HCTOpA - CXeMa ¢ OOIIMM IMHUTTE-
poMm, cxema ¢ ob1eit 6a30i, cxeMa ¢ OOIIUM KOJUIEKTOPOM.

23.IlosicauTe pexuM Kiaacca A U pexuM kiacca b TpaHsucTopHOro ycuamrens.

24.IlosicHUTE yCTPOMCTBO M IPUHLKUI pabOTHI IIOJIEBOTO TPAH3UCTOPA.

25.ITosicauTe yCTPOHCTBO M MIPHHIHUI PaOOTHI THPUCTOPA.

26.11osicHMTE IPUHIMI PadOTHl SMUTTEPHOTO TOBTOPHUTEIIS.

27.Yro Taxoe onepaidoHHbIH ycunutens (OY), 0OCHOBHEIE mapaMeTpsl OIEPAIHOH-
HBIX YCHIIUTENEH.

28.ViuBepTHUpPYIOIMI YCHIIUTENb HA ONlepalliOHHOM ycuutene. Cxema, CBA3b KOd(h-
(uIeHTa YCUIIEHHUS ¢ COIPOTHBICHHUEM BHELTHUX PE3UCTOPOB.

29.HenHBepTHPYIOIUK YCHIUTENb HAa ONepallMOHHOM ycunurtene. CxeMa, CBs3b KO-
3 dUIMEeHTa yCUIEHHS C COTIPOTHBIEHHEM BHELIHUX PE3HCTOPOB.

30.B yem paznuuue mexnay mukpocxemamu TTJI, TTJIIL, DCJI, KMOII ?



2. AHO®OPMAIIUOHHBIE TEXHOJIOI'MHA

Beeaenne B nporpammupoBaHue. [JoHATHE aIrOpUTMa, OCHOBHBIE CBOMCTBA aJIro-
pPUTMOB. BHIBI aJIFOPUTMOB: JTHHEHHBIH, BETBIEHUE, LUKIMYeCKuid. [ToHsTHEe porpam-
Mbl. O630p S3BIKOB IIPOrPaMMUPOBAHHS: MallIMHHO-OPHEHTUPOBAHHEIE A3BIKH (HU3KOTO
YPOBHS) U 513bIKM BBICOKOT'O YPOBHSI.

Beenenne B s3bIk C. CTpyKTypa U Ha3Ha4eHUE 3JIEMEHTOB IIPOCTEHIIENR IIporpam-
Mbl Ha C. TToHATHS MCXOQHOrO TEKCTA W MCIIOMHIeMOro ¢aiiia nporpaMmel. Jtamnsl 00-
pabOTKH UCXOMHOIO TEKCTa C IIeNbI0 ITOTy4eHUs HCTIoNHAeMoro (aiina.

WurerpupoBanHas cpena paspaborku nporpamMm (IDE): nHasHadeHue, OCHOBHBIE
GYHKIIHOHATBHEIE DJIEMEHThl M MX B3auMojercTBHe. OCHOBHBIE IIPHEMBI CO3IAHHS U
otnagku nporpamm B TumnoBoit IDE (Dev C++, Microsoft Visual Studio unu unas):
aJleMeHTHI UHTepdeiica, BBOA U KOMIMIALMS UCXOQHOIO TEKCTA, [IOMCK U HCIIPABIIEHHE
CHHTaKCHYECKHUX OLIMOOK.

Tunsl, nepeMeHHbIe, BhipaxeHus. Onpejenenue U aTpuOyThl nepeMeHHON. Mms
IIepeMEeHHOM, pacnpocTpaHéHHbIe CTHIM UMeHoBaHHsA. O0nacTh CyleCTBOBaHHUS IIepe-
MeHHo#. ['To6anbHEle, IOKaIbHEIE U AUHAMIYecKue nepemenHsle. O01acTb BUIUMOCTH
nepeMeHHOM. THIT mepeMeHHOM: Ha3HaYeHHE, IPEUMYIIECTBA UCIIOJIH30BaHUs THIIA, CO-
OTBETCTBYIOIIEr0 HazHa4YeHUIO nepeMeHHOH. OCHOBHBIE THIIBI MEpeMeHHBIX s3bika C.
Bripaxenus. [IpaBuna npeobpa3oBaHus TUIIOB B BEIPAKEHUSIX

Onepartopnl si3pika C. Onucanue nepemeHHslX. Omnpenenenue omneparopa. [Ipo-
CTOM U cocTaBHOM onepatop (610k). OnepaTop npucBarBaHus: IIPeodpa30BaHUe TUIIOB,
pesyabTaT omepanuy NpucBauBaHus. OrepaTop BETBIEHHS: BapHUaHTH 3allCH, BJIO-
KEHHBIe onepaTopsl BeTBiIeHUs. OnepaTopsl HUKIOB «for», «whiley, «do...while»: an-
TOPUTMBI pabOThI, 0COOEHHOCTH HCIONB30BaHus. OnepaTophl JOCPOYHOTO 3aBEPILEHHUS
nukia break u continue. Oneparop MHOXeCTBEHHOro BbiOopa switch. Omeparop 6es-
YCIIOBHOTO Ilepexofa goto, HOTeHIHaIbHbIE POOIeMBI IIPH €T0 UCIIOIB30BaHIH,

Iloanporpammel. OnpeneneHue MOANPOrpaMMbI, Ha3HAYEHHE MOAIPOrpaMM, Ipe-
UMYILIECTBA UX MCIIOJIb30BaHMs. Biio)keHHBIE BHI30BHI IOAMPOTPaMM.

Peanuzanus noamnporpamm B si3sike C. IIpenmyinectsa 1 0COOEHHOCTH MCII0Ib30Ba-
HUS JIOKIBHBIX MepeMeHHbIX. O630p U aHaIU3 CIIOCOOO0B Iepeiadr IapaMeTpoB B MO/I-
NPOTPaMMBI: 110 3HAYEHHIO, 10 CCBUIKE, C IIOMOIIBIO INI00ANIBHBIX MepeMeHHbIX, Oco-
OEHHOCTH HCIIONB30BAaHMSA IMaMATH MUKPOIIPOLIECCOPHOM CHCTEMBI PH paboTe ¢ MoJ-
IIpOorpaMMamH.

Craruyeckne H JHHAMH4YeCKHe AaHHbIe, YKazaTenau. CTaTHueckue U JMHAMUYe-
CKHE HaHHBIE: HX IIPEUMYINECTBA M HEJOCTAaTKH, 00JIaCTh NMPUMEHEHHs, 0COOEHHOCTH
UCIIONb30BaHMs. JJMHaMUYECKHUEe ITepeMEHHEIE.

Ykazarenu: onpezienenue, HasHaueHre. OCHOBHEIE [TPaBUIIa aApeCcHON apu(pMeTHKH,
IPUMEPBI UCIIOIB30BaHM IIPU paboTe ¢ MaCCHBAMH.

CrannaptHele QyHKIMU S3BIKA A pabOTHl ¢ JHHAMHUYECKAMH [TEPEMEHHBIMH: CO-
37aHue (BBIAENCHUE NTaMATH), U3MEHEHHE pa3sMepa, YHHUToxeHue, OCHOBHBIE OIIMOKH
Ipu paboTe ¢ AMHAMUYECKOM TaMATHIO.
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JIMTEPATYPA

Ocrtpetixorckuii B. A. Madopmaruka : yueGHuk aist By30B / Octpelikosekuii B. A.
; . - 4-e u3n., crep.. - M. : Beicm. mik., 2007. - 511 c.

2. IlaBnosckas T. A. C/C++. [IporpaMmmupoBaHue Ha SI3BIKE BBICOKOTO YPOBHS : yuel-

3.

HUK s By30B / ITaBnosckas T. A. ;. - CII6. : ITutep, 2008. - 461 c.
Kouan C. IlporpammupoBanue Ha si3pike C : I[TonHOe BBeeHHE B A3bIK MPOrpaMMU-
poBanus C / Kouan C. ;. - 3-e u3x.. - M. : Bunesamc, 2007. - 496 c.

KonTpoabHble BONPOCHI

1. Onpenenenue anropurMa. OCHOBHBIE CBOMCTBA alTOPUTMA.

2. Onpenenenre anroput™ma. Kpurepun Hanu4ust ¥ OTCYyTCTBHS OIIUOOK B AlITOPUT-
Me.

3. Omnpenenenue anropur™a. OCHOBHBIE pa3HOBUIHOCTH aJITOPUTMOB, UX OTJIMYH-
TeJIbHBIE OCOOEHHOCTH.

4. Omnpenenenue noustuii «IIporpamma» u «Komanma».

5. SI3BIKH IIPOrpaMMMpPOBaHMsI HU3KOTO M BEICOKOTO YPOBHS: Ha3HAYEHHE, OTINYH-
TeIBHbBIE 0COOEHHOCTH, IPUMEPEI.

6. Oramnbl Npeo6pa3OBaHUs HCXOTHOTO TEKCTa B HCIIONHSAEMBIH (Baiil Ipy mporpam-
MUpOBaHUH Ha s3bIKe C.

7. WurerpupoBanHas cpesia paspabotku (IDE): HasHaueHMe, TUIIOBOH cOCTaB,
(QYHKUMH OTAETBHBIX 2IIeMEHTOB (IIPOrpaMMm).

8. Omnpenenenue nepemenHoi. OGNACTb CyIECTBOBAHMS NEPEMEHHOM. || nobOaybHEIE,
JIOKaJIbHBIE ¥ TUHAMHUYECKHE NIepEMEHHEIE.

9. Onpenenenue nepemMerHOM. OGNACTh BUIMMOCTH NIEPEMEHHOMN (onpenenenue,
[IPUMEpHI).

10.Ompenenenne nepemerHoi. Tun nepeMeHHO: 4To OMpeNeIseT, IPEUMYILEeCTBa
HCTIONB30BaHUSI 110 CPABHEHMIO C HETUITH3UPOBAHHBIMY IIEPEeMEHHBIMH (HAIIPH-
MeD, B s13bIKe Basic).

11.0cHoBHble THMBI si3b1Ka C: Ha3HAYEHNeE, KPAaTKas XapaKTEPHCTHKA KAk I0TO THIIA.

12.Beipaxenus B s3bike C. [IpaBuia aBToMaTH4eCcKoro peoOpa30BaHus THIIOB B
BBIP2KEHUSX.

13.Beipaxenns B si3bike C. ApudMeTHuecKie i T0ruYeckie ONepaIiH: 0y CTH-
MbI€ OIIepaH/Ibl, IIPaBUIIa MOIyYEeHHUs PE3Y/ILTaTA.

14.Beipaxenus B s3b1ke C. Apud)MeTHYeCKHe ONepaliy U ONepaiy OTHOLICHHS:
AOIyCTUMBIE OIIePaH/IbI, IIPaBHJIA IONTYYEHHUS PE3yIIBTATA.

15.0nucanue nepemennsIx B s3p1ke C. MHUUMATH3a1HS TepEMEHHbIX (mpucBanBa-
HUE Ha4albHBIX 3HaYeHU). HuImManu3alms nepeMeHHbIX 10 YMOTYaHHIO.



16.0npenenenue oneparopa A3bIKa NporpaMmMupoBanus. IIpocTeie u cocTaBHEIE
omnepatopsl s3bika C.

17.0npeneneHue oneparopa A3blka nporpaMMuposanus. Oneparop IpuCBanBaHHUs
a3pika C. OcobeHHOCTH onepanyy NIprcBauBaHus.

18.0mnpenenenue oneparopa s3bIKa porpaMMupoBaHus. OnepaTop BETBIEHHUS A3bI-
ka C. ITociemoBaTeIbHOCTH BBIIIOJIHEHUS BIOXKEHHBIX OIIEPATOPOB BETBIICHHS.

191 uknuyeckue anroputMel. OmepaTtopsl IMKIOB «while» u «do...whiley.

20.IMuxnuueckue anroputMel. Oneparop nukna «for».

21.0mneparopsl ukIOB si3bika C (001ui 0630p). OcoOeHHOCTH HCIIONB30BaHMS
orneparopoB «break» U «continue» COBMECTHO C OIIEpaTOpaMH LIUKIIOB.

22.0mneparop MHOXeCTBEeHHOTO BEIOOpa «switch». HeobxonuMocTs HCronb30BaHus
orneparopa «break» COBMECTHO C OIlepaTopoM «switch».

23.Ykazarenu: onpezeiieHue, HazHaueHue. OCHOBHBIE NpaBuJIa aJIpecHOM apudpMe-
THKH.

24.VYxazarenu 1 MaccuBbl. Mcrionb3oBaHue onepanuy HHAeKcalud «[ |» COBMECTHO
C yKazarejem.

25.Cratuueckue u AHHaAMHUYCCKHE NICPEMECHHEBIC: HX ITPEHMYIIIECTBAa H HEQOCTATKH,
obnacTh NIPUMCHCHHA, 0CO0EHHOCTH MCIIOIE30BaHUS.

26.Crannapraeie GyHKIMH s3b1ka C 1718 paboTHI ¢ MHAMHYECKUMHU TIEPEMEHHBIMU:
co3faHue (BbLAETICHHE TaMsTH), U3MEHEHHE pa3Mepa, YHUYTOMKEHHE.,

27.0cHoBHEIE OIKOKH IpH paboTe ¢ IHHAMHYECKOH MaMsThIO.

28.0Ompenenenne NOAMPOrpaMMbl, Ha3HAYEHHE MOAIPOrPaMM, IIPEUMYIIECTBA UX
HCITIOJIb30BaHUSI.

29.00630p 1 aHaIU3 cIIOCOOOB Iepeiavy apaMeTPOB B IIOAIPOrPaMMEIL: 10 3Haye-
HHIO, TI0 CCBUIKE, C TOMOIIBI0 INIOOAIBHBIX IEPEMEHHEIX.

30.Peanuzanus noanporpamm B sa3sike C. [IperMylecTBa ¥ HeIOCTATKU UCIIOIB30-
BaHUS JIOKAJIBHBIX [IEPEMEHHBIX B MOAIIpOrpaMmax.

3. YUCJIEHHBIE METO/IbI

O0masn xapakTepuCTHKAa MeTOAOB BbIuMcJeHHil. Bo3pacraromas pons yucieH-
HBIX METOJIOB IPH aHall3€ M CHHTE3€ YCTPOMCTB 3NEKTPOHUKU M HAHOIJIEKTPOHMKH.
CoBpeMeHHbIe OAXOB! K NPHMEHEHHIO YHCIIEHHBIX MEeTONOB. [IporpamMmHEIe cpecTBa
JUIS TIPUKIIaAHBIX BEIYHCIICHUIM.

AJIrOpHTMH3aLHA H MAaIHHHbIE BbIYHCJIEHHS NPH AHAJH3Ee HeJHHeHHBIX
CTATHYECKUX 00beKTOB. HenuneliHple cTaTHYECKHe YCTPOHCTBA H CHCTEMBI SIIEKTPO-
HUKH. OCODEHHOCTH HEIMHEHHBIX YCTPOMCTB M CHCTEM M MPOOJIEMBI HX KOJMYECTBEH-
HOI'0 ONMKCaHUsA ¥ MallMHHOrO aHanu3a. KonnyecTBeHHOE omucaHue HETUHEHHBIX 00b-
CKTOB B COBPEMEHHBIX CHCTEMaX aBTOMATH3HPOBAaHHOI'O MPOEKTUpoBaHusA. (OcobeHHO-
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CTH 3a7ay peIleHHs HeJIMHEHHBIX YPaBHEHHMH M CHCTeM. ACHMITOTHYECKAas CXOIH-
MocTb. JluHelHas cxoauMocTh. CxomuMmocTh (ukcupoBaHHOro nopsuka. [Ipeobpaso-
BaHHe ypaBHEHWH W CHCTEM Iepe] pelleHHeM. MeToasl pelleHns OQHOr0 ypaBHEHHMS:
IIOJIOBUHHOTO JI€JIEHHs, mpocToif ureparuu, HeloToHa, cexymmx. Metox Skobu s
PEIlEeHHs] CHCTEM HEJNMHEeWHbIX ypaBHeHUH. IIpuHIMn cxxaThix otobpaxenuit. Bapuan-
TeI MeToga Skobu. Metop ["aycca - 3eiigens ans pelmieHUsl CUCTEM HEJIMHEHMHBIX ypaB-
HeHuil u ero Bapuantel. Metoa HeioToHa-PadcoHa s peleHus CHCTeM HETMHEMHbIX
YPaBHEHHUI.

KoaunuyecTBeHHOe onmHcaHHe (PYHKUHMOHAJBHBIX 3aBHCHMOCTEH B yCTpoHCTBaAX
H CHCTEMAX JIeKTPOHMKH. 3aJja4a KOJTMYECTBEHHOIO ONKUCaHKs (yHKIIMOHAIBHBIX 3a-
BHCUMOCTEH B 00BeKTaxX 3JeKTpOoHUMKH. OCOOEHHOCTH MAIIMHHOTO ONpeAeIeHH s, IIpel-
CTaBJIEHHS M HCIIOJBE30BaHMS (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, PUMEPBl U3 MPAKTUKU
HIDKEHEPHOH M Hay4yHOU paboThl. 3ajlaya anmnpokcumanuy GyHkuui. MHTepnonuposa-
Hie QYHKUUH. ATIIPOKCUMALIUS U UHTEPIIONAIMS MHOro4wieHaMu. Murepnonsauus MHO-
rowreHoM Teinopa. Muateprnonsuus mHorowieHoM Jlarpanxka. Koneunsle u pasjeneH-
HBIE Pa3HOCTH, MX CBS3b C MpOM3BOAHBIMU. OCOOEHHOCTU MPaKTUYECKOH peanu3aluu
aJITOPUTMOB YHCIIEHHOTO nuddepeHupoBanns. MHorouweH HeioToHa A HEpaBHOOT-
cToAUMX y3710B. MHorowieH HeloToHa 1uis paBHOOTCTOSIIMX Y3J0B. Cxema I'opHepa
IUIs BBIUKCIIEHUN 3Ha4deHUi MHorow€wieHoB. [IpoGieMbl HHTEPIONUPOBaHHUS MHOTOYJIE-
HaMH BBICOKOH creneHd. VHTepnonauus KyOndeckuMmu cruiafiHamu. CpemHekBajpa-
TH4YHas annpokcuMmanus. O000IIeHHOe pellieHHe CHCTEMBI JIMHEHHEBIX anre0paniecKux
YpaBHEHUH.

MamuHHOe BBIYHC/JIEHHE ONpeAe/eHHbIX HHTErpajioB NpPH pelleHHH 3aaad4
3JIEKTPOHHKH. 3a71a4¥ BBIYUCIIEHHUS ONPEEIEHHBIX HHTErPAJIOB IPH IPOEKTHPOBAHUH
H B Tporecce PyHKIMOHUPOBaHUSA 00BEKTOB NEKTPOHHKH. OCOOEHHOCTH OpraHu3al|y
BBIYMCIIMTEIRHOIO IIPOLIECCa HHTETPUPOBaHUA BO BpeMsl (YHKIHOHHUPOBAHUS
YCTPOMCTB M CHUCTEM 3JIeKTpoHHKH. KBanpaTypHsle popmyisl. KBagparypheie hopmy-
nel Herorona - Koreca samkHyToro tuma. [lorpemsocts KBaapaTypHO#H (GOpMYJIbL.
®opmysa NpsAMOYTOIPHMKOB Ha YaCTHYHOM OTpe3Ke M cocTaBHas (opMmylia IpsiMo-
yroibHUKOB. PopMyia Tpanenui Ha YaCTHYHOM OTpe3Ke H COCTaBHas (hopMyJia Tpare-
uii. ®opmyna CumiicoHa Ha YaCTHYHOM OTpe3Ke M cocraBHas (opmyna CuMIICOHA.
[lonsitwe 0 ¢popmynax Herorona - KoTeca BbICOKOro mopsiika u 0 KBaapaTypHsix (op-
mynax I'aycca. OueHKa MOrpemHOCTH MHTETPUPOBAHUS NIPH MPAKTUYECKHMX pacyeTax.
[TpaBuno Pynre.

ANropuTMH3anHsi H MAIIHHHbIE BBIYHC/JIEHHS] NMPH AHAJIH3E AMHAMHYECKHX
00beKTOoB. /[MHAMHYECKHE YCTPOHCTBA M CHCTEMBI 3JICKTPOHMKH. 3a/auya aHajlu3a -
HaMHYECKOI'0 PEKUMa IPU IPOEKTHPOBAHUH U B Npolecce GyHKIIMOHUPOBAHHUS 0ObEK-
T0B. OCOOEHHOCTH MAIMHHBIX BBIYUCICHUH B PeXKKMMe pealbHOro BpeMeHd. OObIKHO-
BenHble quddepernmaneabie ypasHeHus (O/1Y) B HEKeHEPHBIX M HAYYHBIX pacyeTax.
3agaya Ko qois OZ1Y. HopmanbHas dopma cucremsr O1Y. [pusenenne nuddepes-
[IMaJIbHOTO YPaBHEHHsI K HOPMalbHOH (opMe. YCTOMYUBOCTE pellieHus 3agauyn Komm.
IMorpemnocTy mpy yHMcIeHHOM pemleHud 3amadd Komm. JlokanbHas IOTpeInHOCTE.
I'nobGansHas norpewmHocts. [Topsaok TouHocTH MeToga. OQHONIANOBEIE U MHOIOLLIATO-
Bble, SBHBIE W HesBHbIE METOALL SIBHBIE MeToxabl PyHnre - Kyrra mepsoro, BTOporo u
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yeTBepToro nopska. [loustie o Merogax Pynre - Kyrra Beicokoro mopsaka. Ouenka
TOrpeIHoCTH 10 npaBuity Pyrre. O6mue cBesenus no merogam I'mpa. Meronst I'upa
TIepBOro W BTOPOro mopsiika. Pemenue nuHeiiHoi# cuctemsr OJ[Y mertonom I'mpa. S1B-
HBle U HesiBHbIe MeTonsl Aznamca. IToHsTHE 0 MeToaxX MPOrHO3a U KOPPEKLUH. Y CTOM-
9UBOCTh MeTOJ0B pemneHus 3amaun Kommu. JKectkue cucremsl muddepeHnnanbHbIX

ypaBHEHHH.

BolyncjaHTeIbHbIE METOABI [JIsl AHAJIM3Aa YYBCTBHTEIbHOCTH YCTPOHCTB H CH-
cTeM 3J1eKTpOHHKH. [IpoGrema pa3paOOTKH M SKCIUIyaTallid YCTPOMCTB M CHCTEM
3IeKTPOHMKH [P yueTe BIMSHUS U3MEHEHUH apaMeTpOB JIEMEHTOB Ha MX CBOHCTBA.
IToHsTHE YYBCTBUTEILHOCTH YCTpO#cTBA MK cUcTeMEL. [IpobiiemMa MalIMHHOrO aHau-
33 YCTPOMCTB M CUCTEM C BBICOKOH YyBCTBUTENBHOCTBIO. 3a/1aua IMOBBILIEHHS YCTOWYH-
BOCTH BBIYHCJIHTEIBHOTO IIpoliecca. BBIYMCIEHHs Ha OCHOBE OpPTOrOHANIBHO-

TPEYTOJIBHOT'O PAa3jIOXEHHUA MaTPHIL.
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KonTpoabHbie BONpockl

1. Meton ["aycca - 3eiinens mjid pelleHHs] CUCTEM HEIMHEWHBIX YpaBHEHHH U €ro

BapHaHTEHI.
2. Metox HerotoHa-PadcoHa 1715 pelieHus CUCTeM HETMHEHHBIX YPaBHEHHH.
ACHMIITOTHYECKAS CXOAUMOCTE.
MeTtons!l pelieHHs OJHOIO YpaBHEHH: IIOJIOBUHHOIO JENEHHs], IIPOCTON HTepa-

-l o

uuH, HeloTOHA, CeKyIIuX.

Merton Sxo0u 11 peleHus CUCTEM HETMHEHHBIX YpaBHEHU.
[TpUHIMIT CHKATEIX OTOOPAXKEHHH.

WHTepnonsmus MHOrodneHoM Jlarpamxa.

KoneuHsle u pa3fneneHHble pasHOCTH, UX CBA3b C IIPOU3BOIHEIMH.
9. Muorounen HeioToHa 171 HEPaBHOOTCTOSIIHMX Y3JIOB.

10. MHuorouneH HeroTOHa A1 paBHOOTCTOALIMX Y3JIOB.
11.MnTepnionsnus KyOM4ecKUMH CILIaifHaMH.

= B A

12. CpennexBaapaTHyHas alllIPOKCHUMAIIHS.

13.06001eHHOe pellleHre CUCTEMBI IMHEHHBIX anredpandeckux ypaBHEHHIA.

14. KBagparypHsle popmyisl HeloToHa - KoTeca 3aMKHYTOro THIIA.

15.@opmya mpsMOYroJbHHKOB Ha YaCTHYHOM OTpe3Ke U COcTaBHas (hopMyJia mps-
MOYT'OJIEHUKOB.

16.@opmMyna Tpameuii Ha YaCTUYHOM OTpe3Ke M cOcTaBHas (hopMyia TpamerHil.

17.®opmyna CuMmrcoHa Ha YaCTUYHOM OTpe3Ke U cocTaBHas Gopmyna CUMIICOHA.

18. O6bikHOBeHHBIE Aupdepenunansble ypaBHeHus (OJ[Y) B HMHKEHEpPHBIX H
HAY4YHBIX pacueTax.

19. 3apaya Kommwm mst O/TY.

20.HopmainbHas popma cuctemsr OJTY.

21.YcroituuBocTs penrenus 3anayn Kommu.

22.1TorpetHOCTH MU YHCIEHHOM PelleHuH 3a1a4u Komw.

23. OgHomAaroBble © MHOTOIIATOBEIE, SIBHBIE U HESIBHBIE METOIBL.

24.51Bubie MeTonsl Pynre - KyTTa nmepBoro, BToporo u 4€TBepToro nopsaxa.

25.Mertons! 'upa.

26.51BHbIe U HesSIBHBIE METOABI AlaMca.

27. IloHsiTHE O MeTOJaX MPOrHO3a ¥ KOPPEKIIMH.

28. YcToH4HUBOCTh METONOB pelieHus 3aaa4u Komm.

29.Xecrxue cucteMs! quddepeHIHaIbHbIX YpaBHEHHH.

30. ITpoGemMa MaIIMHHOTO aHAJIM3a YCTPOMCTB U CHCTEM C BHICOKOH UyBCTBHTEb-
HOCTBIO.



