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IIporpamMma BeTynuTensHBIX HCmBITARMI TIpA IIOCTYTUIEHUM B MarkCTPaTypy COCTaBIie-
Ha Ha OCHOBaHUM 00pa30BaTeIbHOIL POrpamMMbl GakalaBpHaTa 0 HAIPABJIEHHIO noj-

rorosku 11.03.02 HUndpoxommyHmKanyonnse TEXHOJIOTHH B CUCTEMBI CBSI3H

CocraBurenu:

- Ipodeccop kadenps! aBTOMATHKE 1 TeneMexaHnukH, 1.1.H. Casenos H.C.;
- NOLEHT Ka(epEl aBTOMATHKY U TeNeMEeXaHNKY, K.T.H. J[.A. IlnoTHuKOB;
- IOLIEHT KadeapEI aBTOMATHKH U TeJIeMexanuky, K.T.H. K.}IO. Comomenmes.

IIporpamma BKIfOUaer conepskanue TeMm KOHTPOJIEHBIE BOIIPOCHI IO TPEM IHC-
LUIITHHAM:
- (¥3HYeCKHe OCHOBEI 3EKTPOHHKHL,

= I/IH(i)OpMaHI/IOHHBIe TEXHOJIOT UM,
- YUCJICHHBIE METOMbI.

O6cyxnena u onobpena Ha 3acemanuu Kaeapsl «ABTOMAaTHKA M TeleMeXaHH-
ka», mporokos Ne 9 ot 24.01.2025 r.,
yrepxaeHa CosetoM ¢paxymnsrera, mpotokon Ne 9 ot 11.02.2025 1.

3aB. xadenpoit AuT,
K.T.H., JOII.

B.B. JIpgyenko



1 ®USHTYECKHUE OCHOBBI IJIEKTPOHUKHA

Beenenue. Llens u 3anaqn AMCUUIIIMHEL, POJIE QU3HYECKUX SBICHHUI 1 poriec-
COB B dnekTponuke. O6Ias xapakTepucTuka SNICKTPOHUKH. TepMuHomorus. OcHOBHEIE
HAIPABIICHUS Pa3BUTHS SIEKTPOHUKH,

OcHoBbl pH3HKH OTynpoBOAHMKOB. OCHOBEI 30HHOIT TEOPHUH CTPOEHHS
TBEPABIX Tesl. JHEPIeTHIECKHE yPOBHH SJIEKTPOHOB B H30JIUPOBaHHOM aTome. O606-
INECTBICHNE SIIEKTPOHOB B KpucTamie. Mones [IEPHOANIECKOIO MTOTEHIHANA MO B
KpHCTaILTe. 3alonHeH e 30H eKTPOHAMH H JeJIeHHe Teil Ha METaJUIbl, IU3IEKTPUKH U
TIOMYNPOBOAHUKH. COGCTBEHHBIE IOMYIIPOBOTHHUK. IlpuMecHEle mONympoBOAHUKH.
Ionsrre o geipkax. JlokanbHbe YPOBHU B 3amnpemeHHON 30He. KonuenTtpanums anek-
TPOHOB U IBIPOK B HONyNpoBonHuKe. ITomoxenus YPOBHS DepMHU U KOHIIEHTpAIHS CBO-
OOIHBIX HOCHTeNEH 3apsina B COGCTBEHHBIX I IIPUMECHBIX IMOIYNPOBOAHUKaX. KHHeTH-
ICCKHC SBJICHUS B IIOIYNPOBOJHUKAX M METAJLIaX. ITpoBomuMOCTB, TONBUXHOCTS HO-
CHTENeH 3apsifa. 3aBHCHMOCTH IIONBHKHOCTH HOCHTENCH 3apsjia OT TeMIepaTypEL.
HpetidoBrrii Tox. MexaHu3MeI paccesHus CBOGOAHBIX HOCHTeNel 3apsina. Temmneparyp-
Hasl 3aBUCHMOCTE POBOAMMOCTH B IOJIYIIPOBOIHUKE M METaILIE, Huddy3nonnsii Tox B
TomynpoBoaHuKax. ITonHeri Tok B momympoogauke. Bpems xusuu. VpaBHenue Helpe-
PBIBHOCTHU. [Tluddy3nonnas anuHa HocuTeNeit 3apsga. DIeKTPOIPOBOJHOCTS METAILIOB.,

OcHoBbI u3nkn MOTyNPOBOAHHKOBBIX NpuGopos. KoHTakT Byx IIOJIyIIpO-
BOZIHHMKOB C PasiuIHEIM THIIOM IIPOBOAUMOCTH. PaBHOBeCHOE COCTOSHIE p-n-nepexona.
OIEKTPOHHO-ABIPOYHEIH TIEpeXo] IIpH HAapyIIEHUH PAaBHOBECHS SIEKTPHIECKUM IIONIEM.
Bonsramnephas xapakrepucruka (BAX) p-n-nepexona. ITpo6oit p-n-niepexona. Baps-
epHast 1 uQQy3HOHHAs eMKOCTh p-n-Tiepexofa. VMriynsCHEIE ¥ 9aCTOTHBIE CBOMCTBA p-
n-nepexoza. IlomynpoBogHuKOBEIE qHOIEL Mapxuposka u knaccuduxarms. Brinpsamu-
TENbHBIC THOABL BBICOKOYacTOTHBIE AMOXEL VIMIYNECHEIE MHOMBL CrabunutpoHsr.
Tynuensnsle nuomer. PaGora Beixona SJIEKTPOHOB M3 "METAJNIOB U MOJIYIIPOBOAHHUKOB.
OnexrpoHHast smuccus. KontakThas PasHOCTE noTeHnuanoB. Konrakr Meraiia ¢ momy-
TpoBozHUKOM. bapbep IllorTku. M3MeHeHNe KOHTAKTHOTO CJIOS BO BHEIIHEM JNIE€KTpH-
geckoM none. Juox IllorTku.

IHoaynpoBoauukoBbie npHuGopel. IIpuHIHT paGoTh! OHMITOJIAPHOTO TPAH3KUCTO-
pa. Ilapametpsi, cxembl Bkmoyenns u BAX bunonsapHoro tpansuctopa. Twmsl GHIo-
TEPHBIX TPaH3UCTOPOB. MHOroCIONHHBIE MOMYIPOBOIHUKOBbIE CTPYKTYPEl U MPUGOPEI
Ha MX OCHOBE (THPHCTOp, AUHHUCTOP, CUMHCTOP). CBOKCTBA, BAX, Ha3Hauenwue, cxeMsl
BKmoueHus. [loBepxHocTHEIe sBneHms. DddexT moms. CTpykTypa MeTami-quaneKTpuK-
Tomynposoannk (MII-ctpykrypa). [Tpusnmn paGors: MII-Tpansucropos. OcHOBHEIE
TapaMeTphl, cxeMbl BKmoyeHus # BAX M/III-tpansuctopos. [Tonepkie TPaH3KUCTOPHI,

YUPABIACMBIE P-N-NIEPEXONIOM, IIPUHIAI PaboTEI, cBoiicTaa, BAX.
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Du3HYeCKHEe OCHOBBI HHTErpajibHOM 3/1eKTPOHHUKH. Knaccudpukanus unre-
TpalibHBIX cxeM (MC) mo crenenu UHTErpalyy, XapaKkTepy BEIMOIHIEMO byHKIMM 1
TEXHOJIOTMH M3TOTOBJIEHHS, IIneHounsIe, monynpoRoMHIKOREE 1 rubpunusie UC. Tex-
HOIIOTHYECKHE acIeKThl W3roToBienus VIC. OCHOBHBIE THIEI aHATOrOBEIX OHIONApHEIX
MHTETPANBHEIX CXeM. YCHIIUTEN TI0CTOSHHOIO ToKa, Auddepernmantupe youmrrem,
SMHTTepHLII‘fI ImoBTOpHTENS. Kackon, Onepanvonnsrii ycuinurens. OcCHOBHBIE THIIBI GH-
TIOIAPHBIX JIOTHYECKHX HMHTETPATBHBEIX CXEM. VIHTerpanbHas MHXEKLHOHHAS JOrHKa

(I/IZJI). Jloruka ¢ Tpansuctopom Ilorrku (TJILL). OMHTTEPHO-CBA3aHHas JIOTHKA
(BCI. AuonHo-TpaHsKCTOpHAs ToruKa AT TpaH3HCTopHo-TpaH3HCTopHa;1 JIOTHKa
(TTJI). OcHoBHEIE XapaKTCPUCTHKH, PU3HYECKUE TIPOLECCH 1 npuMeHeHns MOII un-
TerpaibHeIX cxeM. Jloruka n-MOIT. Jloruka p-MOIL. Jloruka KMOIT.

Jlatepartypa

1. Konenos JI. A. Texuomorus u KOHCTPYKIIUM MHUKPOCXEM, MHKPOIPOLIECCOPOB
¥ MEKPOCOOPOK: y4e6. mocobue s By30B/ 3-e m3p., ctep. - CII6.: Jlans, 20009.

2. DIeKTPOHHBIE, KBAHTOBEIE IpUOOPEL H MHUKPOJIIEKTPOHHKA: y4eh. mocobue
A By30B Cepust: YueGHoe mocobue ms By30B/ bobposckuit 10. JI., Kopaunos C. A.,
Kparupos U. A. , Opuunnnkos K. M, IMemmkuna H. U ; Iox pen. H. [, Denoposa. - M.:
Panuo u cBasp, 2002.

3. DneKTpoHHsIe, TBEPAOTEIBHBIE IPHOOPBI X MUKPO3NEKTPOHHKA: YUeOHHK J1st
BY30B BOWCK cBs3u/ Benukanona H. I, Panoeen B. B., Cusaes I H., Crapoctun M. E.,
CrenanoB B. A., Tuxonor B. O.; VipsgHOBCK. BHICHI, BOCH.YYMIIHIIE CBA3H. - ViIbs-
HoBck: YBBUVC, 2005.

4. Jlauun B. W. Dnextponuxka; y4eb. mocoGue mis Byszos/ Capenos H. C.; Pocros
u/]]: ®enuxc, 2009,

5. I'yces B. I. Dnekrponnka u MHKPOTIPOLICCCOPHAs TEXHHUKA: YUeOHNK ISt By-
308/ I'yceB I0. M.; 5-¢ u3n., ctep. - M.: Bercm. mx., 2008.

KourposbHnbie Bonpocst

1. Yro Takoe sHepreruyeckue YPOBHHU 3JIEKTPOHA, YTO TAKOE 30HEI?

2. Yro Takoe BaJIeHTHas 30Ha, 3anpenieHHas 30Ha, 30Ha MIPOBOAUMOCTH?

3. Kak Bemectsa mensites ua IIPOBOHUKH, IIOJYIIPOBOAHUKH U ANIIIEKTPHKH C y4e-
TOM IIMPHHBI 3aIPEIIEHHON 30157

4. KaxoBa 3aBHCHMOCTS IPOBOIUMOCTH OT TEMIIEPATYpEI Y IIPOBOJTHUKOB, IIOTYIIPO-
BOIHUKOB, JU3IIEKTPUKOB?

5. Yro Takoe coGCTBEHHAs IIPOBOAMMOCTB IOTYIIPOBOJHHUKOB?
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6. Iloscrure, uTo MpowcxoqUT 1IpH JIETUPOBAHUH TOHOPOM, TOSIBIISFOTCSA [IPH 3TOM
CBOOOIHEIE HOCHTETH 3apsna?

7. IlosicEnTe, 4TO MpoOMCXOTHT IIPH JISTHPOBaHUU AKIENITOPOM, IOSBIISIOTCS IpH
9TOM CBOGOIHEIE HOCHTEIH 3apsiia?

8. Uro Takoe pexomGuHarys SMICKTPOHA M ABIPKH, YTO HPH 3TOM HPOHCXONHUT C
SHEpruei?

9. Kak paboraer P-n Iepexon B IpsIMOM BKJTFOUCHHH (cxeMa, mokazarts JBIPKH, 3JIeK-
TPOHBL, B KaKOM HaIpaBlIeHHH OHH [BMXKYTCS, Kak IIOJIKIIFOYEH + U - HCTOYHMKA
IUTaHus)?

10.Kak paGoraer p-n IIEpexXos B 0OpaTHOM BKIIFOUEHHH (cxema, mokasars JBIPKH,
SJIEKTPOHEI, B KAKOM HaIpaBIeHUH OHU ABHXKYTCS, KaK IOAKIIIOYEH + H - HCTOY-
HUKa IUTaHus)?

11.Kak o6pasyercs konTakTHas Pa3HOCTh OTEHIUAIOB P-n Mepexona?

12.Kaxue cymectsyror Busr po6oeB p-n mepexona?

13.910 Takoe oGpaTuMEILf 1 HeoOpaTHMBIi po6oii?

14.ITosicauTe MEXaHM3M TaBMHHOTO IIpo6osl.

15 .TlosicauTe Mexaruam TyHEEMBHOTO Ipo6osi.

16.9ro Taxoe crabumurpon? OcHoBHbIe XapaKTEPUCTUKH.

17.Y970 Takoe u 0T Yero 3aBUCHT EMKOCTE p-n nepexona?

18.Kak 3aBucHT &MKOCTE p-n r1epexona ot 06paTHOro HaNpsIKEHUsS?

19.Kak paboraer KOHTaKT MeTa - IOTYIIPOBOAHHUK?

20.Yro Takoe rereponepexon?

21.IosicHuTE yeTpoiicTBo 1 TPHHIAIT paboTHI IOy IPOBOAHHUKOBOIO TPaH3UCTOpA.

22 Tloscuure pabory TPEX CXEM BKIIIOYECHHS TPAH3UCTOPA - CXeMa C OBIINM SMUTTe-
poM, cxeMa ¢ obmeit 6a3oil, cxema ¢ 0GLIIM KOJJIEKTOPOM.

23.IloscHuTe pexuM Kiacca A u pexumM Knacca b TpansucTopHoro yemiumrens.

24 TosicHuTe YCTPOIHCTBO 1 TNIPHHIHI Pa0OTHI MOJIEBOI0 TPAH3KCTOPA.

25.IMosicHUTE yeTpOHCTBO 1 TIPHHIAI pabOoTEl THPHCTOPA.

26.ITosICHATE IPUHIAI PaGOTEHI SMHUTTEPHOIO IIOBTOPUTEIIS.

27.Yt0 Takoe omepanuOHHEIH ycunurens (OY), oCHOBHEIE mapaMeTpsl OIIEpaINOH-
HEIX YCUIUTEIE.

28.MHBepTHpYOWMI YCHITHTEE Ha ONEPAIIOHHOM ycHnuTese. CxeMa, CBSI3b Kodg-
unuenTa ycunenus c COIPOTHUBIICHMEM BHELIHUX PE3UCTOPOB.

29.HeunnBeprupyromuii yeunurens Ha OITepallHOHHOM ycuiuteine. CxeMa, CBI3b KO-
s dunuenra ycunenns c COIPOTUBIECHHUEM BHEIIHUX PE3UCTOPOB.

30.B uem paznuune Mexy mukpocxemamu TTJI, TTIII, DCJI, KMOII?



2 UH®OPMAIIMOHHBIE TEXHOJIOTrUH

BBeaenne B nporpammuposanue. [Tonsarue anropurma, OCHOBHELE CBOMCTBa ajro-
pATMOB. Bugipl anroputmos: TMHEWHEIH, BETBICHNE, IUKITIECKHiL, Ionstie mporpam-
MBI O030p s36IKOB TPOTPaMMHIPOBAHHS: MAIIHHHO-OPHEHTHPOBAHHEIE S3EIKE (HM3KOrO
YPOBHSI) U S3EIKH BEICOKOTO YPOBHS.

Beenenne B s13pik C. CTpykTypa u HasHauenme sneMenTOR HpoCTerIlel porpam-
MEI Ha C. ITOHATHS MCXOXHOTO TeKeTa 1 HCTOJHAEMOTO daiina mporpaMmel. DTarms! o6-
PabOTKH HCXOAHOTO TEKCTa C IeNIBIo TIOJIy9€HHS HCTIONHAEMOTO (aiina.

WHnrerpupoBannas cpena paspabotku mporpamm (IDE): Ha3HAY€HHe, OCHOBHBIE
yHKUHMOHANBHEIE SIIeMeHTH U Hx B3auMozelicTBre. OCHOBHEIE TIPHEMSBI CO3NAHHS 1
OTJajKK mporpamM B TumnoBoii IDE (Dev C++, Microsoft Visual Studio wrm HHas):
SJIEMEHTEI HHTepGetica, BBOA ¥ KOMITHIISIIS HCXOHOTO TEKCTa, IIOUCK M HCIIPaBIIeHYe
CHHTaKCHYECKUX OIIMOOK. :

Tunel, nepemennsre, BhIpazkenusl. Onpesenenue u aTpuGyTsr nepemenHoi. Ums
IICPEMEHHOMH, PaclpOCTpaHEHHEIE CTHIIH nMeHoBaHuA. O6IacTh cymecTBoBaHMs nepe-
MEeHHO#. ['o6ansHsle, NokanpHEIE 1 AUHaAMIIeCcKue nepemMennsle. OGIacTb BUIMMOCTH
nepeMenHoit. Tum nepemenHoif: Ha3HAICHHC, NIDEUMYIIIECTBA UCIIONE30BAHMS THTIA, CO-
OTBETCTBYIOILETO HA3HAYCHHUIO TepeMeHHOM. OCHOBHEIE THIEL nepeMeHHbIX sa3bika C.
Beoipaxenust. [TpaBuna TIPE0OPa3OBAHMS THUIIOB B BRIPAKEHUAX

Oneparopsr sisbika C. Omucanue nepeMeHHeIX. Onpenenenue onepatopa. IIpo-
CTOH U COCTaBHO# onepatop (6I10K). Oneparop npucpausanms: npeobpa3zoBanue THIIOE,
PE3yJIbTaT ONepauuu npucsauBanus. ONepaTop BeTBIEHHs: BapHaHTHl 3allMCH, BJIO-
’KCHHBIC OrepaTopkl BeTBleHMs. ONepaTops! MUKIOB «fory», «whiley, «do...while»: an-
TOPUTMEI pabOThL, 0COOEHHOCTH HCIIONb30BAHY. Onepatoprr mocpouroro 3aBepIIEHHS
uKia break m continue. Onepatop MHOXecTBeHHOTO BEIOOpa switch. Oneparop 6es-
YCIIOBHOrO Iepexoa goto, IOTEHIUATBHEIE IPOGIeMbI IIPH €T0 HCIIONIL30BaHMH.

Hognporpammel. Omnpenenenne TIOIMPOrpaMMBbl, Ha3HaYeHHE MOAIPOrPaMM, IIpe-
HUMYIIECTBA MX UCIIOJIB30BaHUsA. Biio)XeHHBIE BEI30BE] HOAIIPOrPaMM.

Peanusamus Honmporpamm B s3eike C. [Ipeumyimectsa u ocobeHBoCTH HCIIOJIb30Ba-
HUSL JIOKQIBHBIX IIepeMeHHBIX. O030p U aHAIHN3 CrI0co6os Nepeaavy IapaMeTpoB B [OA-
TIPOTPaMMEI: I10 3HAYEHHIO, [0 CCHUIKE, C IIOMOIIBI0 TIIOGAIBHEIX nepeMeHHbx. Oco-
OCHHOCTH HCIIONB30BAHMS MAMSTH MHKPOTIPOLIECCOPHON CHCTEMEI IIpH paboTe ¢ mo-
IIpOrpaMMaMH. ‘

Craruyeckue n AHHAMUYecKkne AaHHbIE, yKa3aTeu. CTaTHYECKHe U IUHAMUYe-
CKUE NIaHHBIE: MX NPEUMYIIECTBA M HEIOCTATKH, 06IacTh IIPUMEHEHH, 0COOEHHOCTH
HCTI0NIB30BaHus. J/IHHAMUYECKYe TepeMenHELe.

Ykasatenu: onpezenenue, HasHauenye. OCHOBHELR IpaBuiIa aipecHoH apupMeTHKH,
IIPEMEPLI HUCIIONB30BaHUS IIPH PaboTe ¢ MaCCHBAMML.

Crannaptasle QyHKIMY s381Ka s paboTHI ¢ NMHAMHYECKUMHE IIEPEMEHHBIMHU: CO-
3MaHKe (BBIAEICHHE AMATH), H3MEHEHHE pasmepa, yHuutoxxeHue. OCHOBHEIE OIIHGKH
IIpK paboTe ¢ JUHAMMYECKOH IaMSIThIO.
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JIMTEPATYPA

Ocrpeiikockuii B. A. Nudopmatuka : yuebuuk mis By30B / OctpeiikoBckuii B. A.
5 . = 4-e U311, cTep.. - M. : Bricm. mK., 2007. - 511 c.

2. TIlaBnoBckas T. A. C/C++. IIporpammupoBanue Ha s3bIKe BEICOKOTO YPOBHS : yue6-

3.

HUK 171 By30B / IlaBnoBckas T. A. ; . - CIIb. : ITurep, 2008. - 461 c.
Kouan C. ITporpammuposanue Ha s3pike C : TomHoe BBEJICHHE B SA3BIK IIPOTPaMMH-
poBanust C / Kouan C. ;. - 3-¢ m3m.. - M. : Bunssimc, 2007. - 496 c.

KouTtpoabHbie Bonpocsbi

1. Ompenenenue anropurma. OcHOBHEIE cBOHCTRA alropuTMa.

2. Onpenenenue anropurma. Kpurepun nanuuus u orcyrerus omu6ok B aJropUT-
Me.

3. Ompenenenue anroputMa. OCHOBHEIE Pa3HOBUIHOCTH aJITOPUTMOB, UX OTIIMYH-
TEJIbHBIE OCOOEHHOCTI.

4. Ompenenenvie moustuit «IIporpammax» u «Komaumay.

5. SI3BIKH POrpaMMHPOBaHHMS HA3KOTO M BHICOKOTO YPOBHSI: Ha3HaYEHHUE, OTIIHYH-
TENBHBIE 0COOEHHOCTH, IPUMEPEL.

6. Oranbl peoGpazoBaHus HCXOIHOTO TEKCTA B HCTIONHSIeMEIH (aiin mpu mporpam-
MUPOBaHUU Ha s3bIKe C.

7. WnTerpupoaHHas cpesia paspaboTKy (IDE): HasHayeHue, TIOBOII cocTas,
(yHKIMH OTeNBHEIX SeMeHTOR (mmporpamm).

8. Ormpenenenue nepeMeHHoi. O6nacTh cylecTBORaHUS nepeMeHHol. ['mo6ansHEIe,
TIOKJIbHEIE M TUHAMHYIECKHE [IEPEMEHHBIE,

9. Ompenenenvie nepemennoi. O61acTh BUAUMOCTH IIEPEeMEHHOM (oInpeneneHue,
IIPUMeEDEI).

10.0Onpenenenvie nepemennoit. Tum IICPEMEHHOM: YTO ONpPENENIeT, IPEUMYIIIeCTBA
HCHOML30BAHMS 110 CPABHEHHIO C HETHIM3UPOBAHHBIMH TIEPEMEHHBIMI (mampu-
Mep, B A3bIke Basic).

11.0cHoBHEIe THIIE s13bIKa C: HasHaYeHHe, KpaTKasl XapaKTEpUCTHKa KaXXI0r0 THIIA.

12.Beipaxcenns B si3bike C. IIpaBuna aBToMaTHYe CKOTO IpeoOpa3oBaHus THIIOB B
BEIDQ)XKECHHUSX.

13.Boipakenns B si3pike C. ApudMeTHUECKIe 1 TOrHgecKe OIlepaIyy: AOMyCTH-
MBIC OTIEpaHIBI, NPaBUJIA OMTyIeHHS PE3yIbTaTa.

14.Bripaxenus B si3bike C. Aprdmerryeckue OIlepalMK ¥ OIIEPaIlUH OTHOLICHHUS:
AOIYCTHMBIE OIepPaH/bl, PaBUIa IOTyIEHHs Pe3yIIbTara.

15.0nucanue nepemenHEIX B sizpike C. WHuuuanu3anys nepeMeHHBIX (mpucBauBa-
HHC Ha4aJIbHBIX 3HAYCHMI). IHUIMani3aIus epeMeHHbIX 110 YMOIYaHHIO,



16.Onpenenenue OTIepaTopa s3bIka MporpaMmuposans. [TpocTeie 1 COCTaBHEIE
OIepaTopsl s3bika C.,

17.0npenenenue Oneparopa s3bIKa IPOrpaMMHUPOBAHHS. Oneparop npucansanms
sa3b1ka C. OcobeHnocTu OII€palH NIPHCBAUBAHUS.

18.0Onpenenenne OTI€paTopa A3bIKa IPOTrPaMMHUPOBAHHS. Oneparop BeTBneHus 1351
ka C. IocnenoBarebHOCTE BhIIONHEHLS BIIOXXEHHBIX OIIEpaTOPOB BETBIICHHU.

19.ITuknnyeckue Iroput™el. Oneparops UUKIOB «whiley 1 «do. . .Whiley,
20.ITuknuyeckue anroput™el. Oneparop nukia «fory.

21.0Oneparops! nukos s3p1ka C (06umit 0630p). OcobeHHOCTH HCTIOJIE30BaHHUS
orepatopoB «break» u «continuey» coBmecTHO c onepaTopaMH LIUKIIOB.

22.0neparop MHOX€eCTBEHHOTO BBIOOpa «switchy. Heo6xomumocts HCIIOIb30BaAHHUS
oreparopa «break» coBmecTHO ¢ OIepaTopoM «switchy.

23.Vkasarenu: onpexacienue, HasHavyeHne. OCHOBHEIE IIpaBuia anpecHoit apupme-
THUKH.

24.VKazarenu u MaccHBsL. Hcnonezosanne onepauun HHIeKcauuu «[ ]» coBMecTHO
C yKazareJiem.

25.CT&TI/I‘{CCKI/I6 N TUHAMUYECKHUE NIEPEMEHHEIE: UX IPpEUMYIIeCTBa U HEI0CTaTKH,
obacTh NIPUMEHEHUs, 0COOEHHOCTH HCIIOJIb30BaHM4.

26.Crangaprasie ¢byuknuu s3pixa C TSl paboTEI ¢ AMHAMMYE CKHMH IIEPEMEHHBIMU ;
CO3/1aHHe (BEIIEITEHNE MAMATH), H3MeHeHH e pasMepa, YHUYTOXEHHE.

27.0OCHOBHBIE OIIUOKH IpH paboTe ¢ JUHAMHYECKOH IAMSTEIO.

28.0mpenenenue TIOANPOrpaMMBl, Ha3HaYEHHe TIOAIIPOrpaMM, MIPEUMYILIECTBA HX
HCIIOJIb30BaHUS.

29.0630p 1 aHanM3 croco60B TIepe/laii apamMeTpoB B IOAIPOTrPaMMEL; [0 3Ha4e-
HHUIO, TO CCBUIKE, C MOMOMIBIO [MIOBATLHBIX IEPeMEHHBIX.

30.Peamm3arius mognporpamu B s3sike C. IIpenmyinecTsa u HegOCTATKM HCMOME30-
BaHWs JIOKaIbHBIX IIEPEMEHHEIX B [OANIPOrpaMMaXx.

3 YU CJIEHHBIE METO/bI

O6was xapakrepucruka MeTO/{0B BBIIMC/IeHHiT. Bospacraromas pons uncien-
HBIX METONOB IIPH aHAN3€ M CHHTE3€ YCTPONCTB SJICKTPOHUKY U HaHO3JIEKTPOHMKL.
CoBpeMmenHEIe momxoms k NIPMMEHEHHIO YUCIICHHBIX METOROB. [IporpaMMHsie cpencrtaa
AL TIPUKJIaJHBIX BEIYHMCIICHMIA.

A.J'll"Opl/lTleBaHl/lﬂ H MallIUHHBbIE BHIYMCJICHUS IIpH aHAIH3€e HEJHHEHHDbIX cra-
THYECKHX 00LeKkToB. Henuneiinrie cratiuecke YCTPOHCTBa ¥ CHCTEMBI 3JIEKTPOHHKH.
OcobeHHoCTH HemMHEHHBX YCTPOHCTB M CHCTEM M IPOGIEMBI MX KONMYECTBEHHOIO
ONMCaHHA ¥ MalIMHHOrO aHanu3a. KommdecTBeHHOE ommcanue HEJTMHEHHBIX 00BEKTOB
B COBPEMEHHEIX CHCTEMAX aBTOMATH3HPOBAHHOIO npoekTupoBanus. OcobeHHOCTH 3a-
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/a1 PCIICHNS! HeNIMHERHEBIX YPaBHEHHH U CHCTeM. Acumnrotnueckas cxomumocts, Jli-
HeHHas cxonumocTs. CXOMIMOCTE (uKcupoBaHHOrO nopsizka. Ilpeobpasosanue ypas-
HEHWH ¥ CHCTEM Iepes pemmeruen. Mertone! pemenns ogmoro YPaBHEHHS: MTOJIOBUHHO-
T'O N€IeHHUs, IPOCTOM HTeparm, HetotoHa, cexympux. Merox Sxo6u s peleHus cu-
CTEM HEIMHEWHBIX ypaBHEHHUIL. IpuHnun cxartex oToOpaxeHui. BapuanTer MeToJa
Axo6u. Meton I'aycea - 3efinens wus pemenus cucrem HEJINHEHHBIX YpaBHEHHUH H ero
BapuaHTe. MeTopn Herotona-Padcona s PCIICHUS CHCTEM HENMHEHHBIX YpaBHEHHMiL.

Kosnyecrsennoe onucanue (pyHKnHOHANLHBIX 3aBHCHMOCTeil B ycTpoiicTBax
H CHCTEMAaX 3JEeKTPOHHKH. 3a/1a4a KOMMYECTBEHHOr ONHUCaHUs (yHKIHOHAIBHEIX 3a-
BHCHMOCTeH B 00BEKTaX 3ITeKTPOHHKH. OcoberrocTr MamuuHOrO OIIpe/Ie/IeH s, Ipe -
CTaBIICHHUA U HCTIONB30BaHMA ()YHKIMOHATBHEIX 3aBUCHMOCTEH, IPUMEPHI U3 NPaKTHKH
MHXCHCPHON M HAay4YHOU paboTsl. 3amaua annpoKCUManuy (GyHKUHiA. Hnteprionuposa-
HHE QYHKI[HIA. Anmpokcumanus u HHTCPIOJIALNS MHOTO4eHaMu. UHTeprionsmus muo-
rouneHom Teitnopa. UnTepmomnsius MHOTO4IIeHOM Jlarpamxa. Koneunsre u paszesneH-
HBIC Pa3HOCTH, UX CBS3b C IIPOM3BOJHEIMH. Ocobennoctn mpaxtuyeckoii peanuzanuu
AJITOPUTMOB THCIEHHOTO Aubdepernposanms. MHOrowen HeroToHa 11s HepaBHOOT-
CTOAWMX y31m0B. MHorowren HeloTona misg PaBHOOTCTOSIIIMX y310B. Cxema I' OpHepa
AU BBIYUCIIEHUH 3HAYEHUH MHOIOWICHOR. ITpoGmemsr HHTEPHNOJIMPOBAHUA MHOTIOYJIE-
HaMH BBICOKOIl cTemeHH. Hurepnonsuus xy6Gudeckumu crnaiinamu. Cpennexsazmpa-
TH9Has annpokcuManusa. O600mmeHHoe PEIIeHHEe CUCTEMBI JTMHEMHBIX anredpandyeckux
YPaBHEHHIA.

Mamnnnoe BbluncIeHHe ONpE/leJEHHbIX HHTErpajoB NpH pelleHAH 3agay
3J1€KTPOHHKH. 3a7]aui BEIYHCIICHUS OIPEACICHHBIX MHTEIPAIIOB IIPH HPOEKTHPOBAHHH
H B IIpoLiecce (pyHKIHOHUPOBAHUS 06BEKTOR 3MEKTPOHUKH. OCOOEHHOCTH OpraHu3auy
BBIMHCIMTENIEHOTO  [IPOLECCA HMHTEIPHPOBAHHS BO BpeMsl  (GyHKUHOHHMpOBaHHS
YCTPOHCTB M CHCTEM 3JIEKTPOHHKH. KBazgpatypusie Gpopmyiisi. KBanparyprrie gpopmy-
sl Hetotona - Koteca 3aMKHyTOoro Tuna. Ilorpemmnocts kBamparypHoit bopMyIEL
DopMmyna MpPSIMOYTONBEHAKOB Ha aCTUHOM OTpe3Ke U cocTaBHas (opmyra IIpsIMO-
YroisHUKOB. opMyna Tpanenuit Ha YaCTHIHOM OTPE3Ke M COCTaBHAs (popMyia Tpare-
. ®opMyna CUMIICOHA Ha YacTHYHOM OTpe3Kke u cocraBHas ¢opMmyna Cumrcona.
Iousrue o popmynax HeroTona - Koreca BeIcoKoro mopsinxa u o KBaJpaTypHbIX (op-
Mynax I'aycca. Onenka morpemsocTy HHTETPIPOBAHMS IPY NPAKTHYECKUX pacyeTax.
IIpaBuio Pynre.

AJITOpHTMH3ANNA ¥ MamHHHBIE BBITHC/IEHHS] NMPH aHAJIH3€ JHHAMHYECKHX
00beKTOB. JluHaMuyeckue YCTPOHCTBa M CHCTEMBI 3NEKTPOHUKH. 3anava aHamM3a u-
HaMIECKOro pexHUMa IPH IPOEKTUPOBAHUH U B nponecce GpyHKIMOHMPOBAHUS 0OBEK-
T0B. OCOGEHHOCTH MAalIMHHEX BEIYHCIIEHUH B PeXHUMeE peaasHOro BpeMeHu. OOBIKHO-
BEHHBIE TU((epeHIAaIbHbIE YpaBHEHHS (O1Y) B umxeHepHbIX U Hay4JHBIX pacyerax.
3anaua Kown nma OJ1Y. Hopmanehas ¢opma crctemsr OLY. Ilpusenenue I depen-
UAJIBHOTO YPaBHEHHS K HOPMAIBHOMA dopme. Veroitunsocts pemrenns 3agaun Ko,
Iorpemrocty npu umcieHHOM pemenuy sanaqu Komm. JlokalbHas morpemsocts.
I'no6anbHas morpernrocts. Topsinok TounocTH MeToma. ONHOMAroBEE 1 MHOro1naro-
BBIC, JABHBIC W HESIBHEIE METOXBL SIBHEIC MeTOMEI Pynre - Kyrra nepgoro, BTOpPOro u
CTBepTOro mopsaxa. Ilonarue o meromax Pynre - Kyrra BeIcOKoro nopsaznka. Omenka
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TIOTPEIHOCTH 110 mpaBuiy Pynre. O6mue cBenenus mo MeToznaMm I'upa. Metogst 'upa
IIEPBOro U BTOpOro nopsnka. Pemrenue muneitnoll cucreMel OY meromom I' upa. SB-
HbIC 1 HEABHBIE MeTOnEl Anamca. [ToHsTre 0 MeTomax IIPOrHO3a U KOppeKIun. Y croii-

MBOCTb METONOB perieHHs 3afaun Komm. JKecTkue CHCTEMEI au(depeHIHaTbHEIX
YPaBHEHHIA.

Beraucanrensubie MeToan! 11 ananmza YYBCTBHTEJILHOCTH YCTPOHCTB U cH-
CTeM 3/1eKTpoHHKH. [Ipobnema paspaborku SKCILlyaTallid YCTPOMCTB M CHCTEM
SJICKTPOHUKHU TIPH Y4YeTe BIUSHUS H3MEHEeHHI I1apaMeTPOB 3JIEMEHTOB Ha MX CBOMCTBA.
IlonsTHe YyBCTBUTENBEHOCTH ycTpolicTsa unu cucremsl. ITpo6iieMa MamMHROrO aHaJIi-
38 YCTPOMCTB U CHCTEM C BEICOKOL ‘IyBCTBHTEIIBHOCTEIO. 3a/ia4a HOBBIIIEHHS YCTONYH-
BOCTH  BBIYMCIIMTENBHOTO Mpolecca. BHIYHCIeHHS Ha OCHOBE  OPTOTOHANBHO-
TPEYTOIBLHOTO PA3JIOKEHHS MATPHILI.

JIluTepatypa
1. AMocoB A. A.BBunciuTeIbHbIE METOZBL: y4el. mocobue s By30B/ HyOun-

ckuii IO. A. , Korruenosa H. B. - M. Wznarenscxuit mom MPU, 2008.

2. baxsanos H. C.Uucnennsie METOABL: y4e0. Hocobue mis By3or/ Xunxos H. IL
, KobempkoB I'.M. - M.: BUHOM. Jlaboparopus 3nanwmit, 2006.

3. Typuak JI. 1.OCHOBBI YHCIEHHBIX METOZOB: y4eb. mocobue/ ITnoTuuxos I1. B.
; - M.: ®usmatmur, 2005. '

4. ®agnees M. A.OcHOBHEIE MCTO/ZbI BBIYHCIUTEIPHON MaTEMATUKH: y4el. 1o-
cobue/ Mapkos K.;- CIT6.: Jans, 2008.

5. BonkoB E. A.YuncieHHsie MeTOxsI: yueb. mocobue. - CI16.: Jlans, 2008.

6. Camapckuii A. A.BBe/ienve B YnclieHHEIE METOZEL: y4el. mocobue A By30B -
CII6.: Jlans, 2009.

7. Mapuyk I'. ©.Metonsl BBITHCIIMNTEIBHOX MaTeMaTHKH: y4eb. mocobue. - CII6.:
Jaxs, 2009. |

8. ®enoperko P. I1. Beenenue B BEIYHCIIUTENBHYIO GH3UKY: yueb. mocobue . -
Honronpy nusiit: UaTemnexr, 2008.

9. Komruenosa H. B. BerunciuTtenbaas MaTeMaTHKa B IIPUMepax U 3aJadax: y4eo.
nocobue/ Mapou U. A.; . - CII6.: Jlans, 2009.

10. KupeeB B. YucneHHsIe MeTOmEI B IIpUMEpax W 3aJadax: yueb. mocobue mis
By30B/ [TanTenees A. B.;. - M.: Brrem. mx., 2008.

11. lemunosuu B. IT.YucieHHEBE METOABI aHaM3a: NPUOIMKEHHE GyHKIHI,
nubdepeHIMATBHEE U UHTErPaTbHBIE ypaBHeHHs, y4eb. nmocobue/ Mapon .
A., llyganosa 3. 3.; . - CII6., M., Kpacuogap: Jlans, 2008. - 400 c.

12. Camapckuii A. A.BBeseHne B ynciieHHELe MeTozbl: yueb. mocobue Ay By30B/
MI'Y. - CII6.: Uzx-Bo Jlans, 2005.
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Kontposnbusie Bonpoch

1. Merox Iaycca - 3eiinens AL PEIICHUS CHCTEM HENUHEMHBIX YpaBHEHHH U ero
BapHaHTEI.

2. Metog Herorona-Padcona ms PCIICHNS CHCTEM HENUHEHHBIX ypaBHEHHI.

3. AcuMmToTHueckas CXOJIUMOCTb.

4. MeToxns! pemeHus oxHOro YPaBHEHUA: TIOIOBHHHOIO JENEeHHs, TIPOCTOM uTepa-

uuu, HetoToHa, cexymux.

Metox SIko6u s pernenus cucrem HEIIMHEWHBIX ypaBHEHHIA.

Hpuauum cxatsix oTo6paxkenuii.

WHTeprosinus MHOTOYIeHOM Jlarpamxa.

Koneunsie u pasnenennsie Pa3HOCTH, MX CBSI3b C IPOU3BOAHEIMEL.

Msuorounies Herotona AJis HEPABHOOTCTOSIIUX y3JIOB.

&= oy ta

bl

10. Muorowren HeroTona st PaBHOOTCTOSIIMX Y3JI0B.

11.NaTeprionsuus xyGuaeckmmu CIUTafiHaMH.

12. CpenunexBanparnunas almpoKCHUMAITHS.

13.0606meHHOE pemmeHre cHcTeMEL JIMHENHBIX aNreOpanyeckyx ypaBHeHuit.

14. KBanparypHsie dopmynsr Helotona - Koteca 3aMKHYTOI'O THIIA.

15.®opmyna npsmMoyronEHIKOR Ha YacTHIHOM OTpe3Ke U cocTaBHas (opMyiia Ips-
MOYTOJIbHHKOB.

16.@opmyna tpanenmit Ha gacTHUHOM OTPEe3Ke M COCTaBHAA (OpMyIIa TpaIeLHit.

17.@opmyna Cummicona Ha gacTHIHOM OTpe3Ke U cocTaBHas ¢popmyia Cumriicona.

18. O6rikHOBeHHBIE MU DepenIanbHEEe ypaBuenuss (OlY) B WHKEHEpHBIX H
HAyYHBIX pacyeTax.

19. 3ana4ya Ko mis ony.

20.HopmaneHras dopma cucrems: OJTY.

21.YcroitunBocTs pemenus 3anaun Komm,

22.TlorpemHocTy npy YrclieHHOM pereHnn 3agaun Komm.

23. OmHomarossle u MHOT'OIIATOBEIE, IBHEIE H HESBHEIE METOIE.

24.51BHbIe MeTOBI PyHTe - KyTra nepsoro, BToporo u YETBEPTOro MOPpAIKA.

25.Metogsi I'upa.

26.5IBHBIEe W HESBHEIE MeTOEl A mamca.

27. IlonsATHe 0 MeTonax MPOrHO3a U KOPPEKITHH.

28. YcToiuuBOCTE METOOB pemrenus 3anaun Komm.

29.)Kectkue cucteMs! nudGepeHIHaIbHEIX YDaBHEHMIA.

30. IIpobieMa MamMIUHHOTO aHATK3a YCTPOHCTB U CHCTEM C BEICOKOM IyBCTBHTE -
HOCTBIO.



