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IIporpaMma BCTYIHTEIBHBIX MCIIBITAHUN NIPH IOCTYIUIEHHH B MardcTparypy cocTaBlie-
Ha Ha OCHOBaHHH 00pa30BaTENbHON IMPOrpaMMbl OakajlaBpuaTa IO HalpaBIECHHIO IO/~

rotoBkd 11.03.02 MHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTHHA H CHCTEMEI CBS3H

CocTaBuTenu:

- npodeccop kadeapsl aBTOMAaTHKY U TeleMeXaHukH, A.T.H. Cenos A.B.;
- IOUEHT Kadeapbl aBTOMAaTUKU U TeleMeXaHukHy, K.T.H. WM. I1. SIngenko;
- IOLIeHT Kadeapbl aBTOMAaTUKU U TeleMexaHuky, K.T.H. C.M. Jlamnees.

IIporpamMma BK/IIOYaeT cofepXKaHHe TeM U KOHTPOJIbHBIE BOIIPOCHI 10 TPEM JIHC-
LUIUTHHAM:
- ()M3UYECKIE OCHOBBI JJIEKTPOHHUKH;
- HH(POpPMAITHOHHEIE TEXHOJIOTHH;
- YUCJIEHHBIE METOBL.

ObcyxneHa U onoOpeHa Ha 3acemaHuM Kadeaphl «ABTOMAaTHKA M TelleMEeXaHH-
Ka», mpotokoa Ne ot 0 .0 .2020r.,
yrBepxeHa CoBeToM ¢akynbTeta, mpoTokox Ne ot 0.0 .2020 r.

3as. kadenapoit AuT, A
K.T.H., JIOII. / ~ B.B. [IpsiueHKo



1. PU3NYECKHE OCHOBBI JIEKTPOHUKHA

Beenenue. Llens 1 3aa9u JUCHUIUIUHEL, pOb (PU3UUECKHUX SIBJIEHUH U IIpoLEC-
COB B dIeKTpoHuKe. OOIIas XapakTepucTiKa d1eKTpoHuKH. Tepmunonorus. OCHOBHEIE
HaIpaBJICHUS Pa3BUTHs JJIEKTPOHUKH.

OcHoBBbl (pU3HKH NOJYNPOBOAHHKOB. OCHOBEI 30HHOH TEOPHH CTPOEHHS
TBEPIBIX Tel. DHEPreTHYeCKHe YPOBHH JJIEKTPOHOB B HM30IHMpOBaHHOM arome. 0606-
IIECTBJIEHHE DIIEKTPOHOB B KpHcTasule. Mozens MepHoauiecKoro rnoTeHuyana nojs B
KpucTajuie. 3aloJIHeHHEe 30H EKTPOHAaMU U JIEJICHHE Tl Ha METalIbl, TU3JIeKTPUKH U
nonynpoBogHuky. CoOGCTBEHHBIE IIONYNPOBOAHUKH. IIpHMecHBIe IOSYIIPOBOJHHKH.
[Toustue o meipkax. JIoKaJbHbIE YPOBHH B 3alpelleHHOH 30He. KoHmeHTpamus siek-
TPOHOB H JEIPOK B ONynpoBoaHuKke. ITonoxeHus ypoBHs PepMH U KOHLIEHTPALHS CBO-
OOIHBIX HOCHTENEH 3apsaaa B COOCTBEHHBIX M NMPUMECHBIX IONIyIpoBoAHUKaxX. KuHern-
YyecKue SBJICHMS B ITOJYNPOBOAHMKAX M MeTaunax. IIpoBoa¥MOCTh, IOABHKHOCTL HO-
cuTenell 3apsana. 3aBUCHUMOCTh IIOABHXKHOCTH HOCHUTENEH 3apsfa OT TeMIIeparyphl.
JpeiidoBeiii ToK. MexaHU3MBI paccesHusl CBOOOIHBIX HOcHTeNeH 3apsna. Temneparyp-
Hasl 3aBHCUMOCTb IIPOBOAMMOCTH B IOIYIPOBOAHUKE U MeTasuie. JludQy3noHHEII TOK B
NOTynpoBoAHMKaX. [TONHEIN TOK B NOMYNPOBOAHKUKE. Bpems u3HHU. YpaBHeHuUe Herpe-
peiBHOCTH. [ dy3noHHas ATUHA HOCUTENeH 3apsaaa. DIeKTPONPOBOAHOCTE METAILIOB.

OcHoBbI (PH3HKH MOJIYNPOBOAHHKOBBIX NpuOopoB. KoHTaKkT IBYX MOJIYIIpPO-
BOJHHUKOB C pa3JIMYHBIM TUIIOM IIPOBOAMMOCTH. PaBHOBECHOE COCTOSIHUE p-N-TIepexo/a.
ONeKTPOHHO-ABIPOYHBIN IEPEXOA NPU HAPYIIEHUH PaBHOBECHS DJIEKTPHUYECKUM IOJIEM.
Bonsramnepnas xapakrepuctuka (BAX) p-n-nepexona. IIpoGoii p-n-nmepexoma. baps-
epHas U 1ubQy3UOHHAs €eMKOCTh p-n-nepexoaa. MIMmynbcHble 1 4aCTOTHBIE CBOMCTRA P-
n-niepexoza. Ilomynposoguukosslie auoasl. MapkupoBka U kinaccuduxamms. Beimpsamu-
TelbHble AMOAbl. BricokodacToTHBIE Aol MMmynbcHble muoabl. CTaOHIMTPOHEL.
Tynnensuele auonsl. Pabota BeIXOZA 3NMEKTPOHOB M3 META/UIOB M IIOJIYIIPOBOIHHUKOB.
OnexkTpoHHas sMuccus. KonrakTHas pasHocTh noreHnuanos. KoHtakt Meramia ¢ moiy-
npoBoaHukoM. bapeep IllorTkn. Mi3MeHeHHe KOHTAKTHOTO CJIOSI BO BHEIIHEM 3JIEKTPH-
yeckoM mosie. Juon IlloTTku.

IHosynpoBoanukoBbie Npubopbl. [IpuHIMI paboThl OUIONSIPHOTO TPAH3UCTO-
pa. Ilapamerpsl, cxembl BKmodeHuss 1 BAX 6unonsproro tpansucropa. Tumbl Guro-
JISPHBIX TPaH3HCTOPOB. MHOrOCIOHHEIE MOTYIPOBOAHUKOBEIE CTPYKTYPBl U NMPHOOPSI
Ha UX OCHOBE (THPHUCTOp, AMHHUCTOP, cuMmucTop). CBolicTBa, BAX, HazHaueHHe, CXEMBI
BKtoueHus. [ToBepxHocTHBIE sBIeHus. DddekT noust. CTpyKkTypa MeTaul-Au3IeKTPHK-
nonynpoogHuk (MIII-ctpykrypa). Ilpunnun paborsr MII-Tpan3uctopoB. OCHOBHbIE
napaMeTpsl, cxeMbl BkmodeHds U1 BAX M/II-tpan3ucTtopoB. [losneBbie TpaH3UCTOPHI,
ylpasisgeMble p-n-IepexoaoM, MpUHIKI paboTsl, cBokcTBa, BAX.
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®du3nvyecKHe O0CHOBLI HHTErpajbHOM 3j1eKTpoHHKH. Kiaccupukauys uHTe-
rpansHeIx cxeMm (MIC) mo cTeneHd HHTErpallid, XapaKTepy BBINONHAEMOH QyHKIMH U
TEXHOJIOT'MH M3roToBNIeHus. [n1eHounsle, monynpoBoaHukoBbie 1 rubpunnsie MC. Tex-
HoJorayeckue acnexrsl u3roropneHus MC. OCHOBHBIE THITBI aHAIOTOBBIX OUIIONAPHBIX
HHTErpabHBIX CXEM. YCHIHUTEND MOCTOSHHOIO ToKa. JlnddepeHnuanbHble yCUTHTEH.
SMHUTTepHBIH HoBTOpUTEND. Kackon. OnepannoHHsli yeuauteab. OCHOBHBIE TUMBI OU-
IOJAPHBIX JIOTMYECKUX HHTErpajbHBIX cxeM. MHTerpanbHas HHXKEKIHOHHAs JOTHKa

(I/IZJ]). Jloruka c¢ TtpansuctropoM Illorrkmu (TJII). OMuTTEpHO-CBA3aHHAA JIOTHKA
(DCJI). Ouonno-tpansucropHas joruka (JATJI). TparsucTopHO-TpaH3UCTOPHAs! JIOTHKA
(TTJI). OcHOBHEBIE XapaKTepHCTHKH, (usndeckue npouecckl 1 npuMeHenus MOIT un-
terpansHbix cxeMm. Jloruka n-MOITL. Jloruka p-MOIL. Jloruka KMOIL

Jlutepatypa

1. Konenos JI. A. TexHOMOTHS ¥ KOHCTPYKLMHM MUKPOCXEM, MUKPOIIPOLECCOPOB
H MHKpOCOOpok: yue6. mocobue ais By3oB/ 3-e uzn., crep. - CII6.: Jlans, 2009.

2. DNeKTpOHHBIE, KBaHTOBbIE MPHOOPH U MHUKPOIJIEKTpOHHMKA: y4ebd. mocobue
1 By3oB Cepust: YuebHoe mocobue juist By3os/ bodposckuii 0. JI., Kopaunos C. A.,
Kparupos U. A. , Opanrnukos K. [I, ITsnukuna H. W. ; ITox pen. H. 1. ®enoposa. - M.:
Pamuo u cBsa3b, 2002.

3. DnexTpOHHEIE, TBEPAOTENbHbIE IPUOOPHI M MUKPOIJIEKTPOHHKA: YUSOHUK JIJIs
By30B BOHcK cBs3u/ Benukanosa H. I, Panosen B. B., Cunaes I. H., Crapoctun M. E.,
CrenanoB B. A., TuxonoB B. O.; VIBsSHOBCK. BBICII. BOEH.yYHJIHIIE CBA3U. - YiIbsd-
HoBck: YBBHYC, 2005.

4, Jlagyun B. Y. Onexrponuxka: yuebd. nocobue ms By3os/ Casenos H. C.; Pocros
H/]1: ®enuxc, 2009.

5. I'yces B. I. DnekTpoHKKa U MHKPOIIPOLIECCOPHAs TEXHHUKA: yUeOHHK IS BY-
308/ ['yceB 0. M.; 5-e u3n., ctep. - M.: Beicu. mix., 2008.

KoHnTposabHbIe Bonpockl

1. Yro Takoe aHepreTUYeCcKie YPOBHH JIEKTPOHA, YTO TAKOE 30HBI?

2. Yrto Takoe BaJIEHTHAs 30Ha, 3alpelleHHast 30Ha, 30Ha IPOBOJUMOCTH?

3. Kak BemecTBa fensTcs Ha IPOBOAHUKH, MMOYIIPOBOIHNKH M JUIIEKTPUKH C yye-
TOM LLKMPHUHEI 3allpellieHHOHN 30HbI?

4. Kakosa 3aBHCHMOCTb IIPOBOAMMOCTH OT TEMIIEPATYPhl Y IPOBOIHHMKOB, HOIYIIPO-
BOIHHKOB, JUIEKTPUKOB?

5. Uro Takoe coOCTBEHHAs IPOBOAMMOCTH IOy TPOBOJHHUKOB?



6. TlosicHHTE, YTO MMPOUCXOAUT IIPH JIETUPOBAHUH JOHOPOM, IMOSBIISIFOTCS IPU 3TOM
cBOOOIHBIE HOCHUTENH 3apsiia?

7. TlosicHHTE, YTO NMPOUCXONUT IIPH JIETUPOBAHMM AKIIENITOPOM, IOSBJIAIOTCS IPH
3TOM CBOOOHEIE HOCHTENH 3apsaaa?

8. Uro Takoe peKoMOHWHAIMs 3JEKTPOHA M ABIPKH, YTO MPH 3TOM IIPOUCXOAMT C
sHepruei?

9. Kax paboTaeT p-n repexoj] B IPSMOM BKJIIOUEHHH (CXeMa, ITOKa3aTh JbIPKH, JIeK-
TPOHBI, B KAKOM HAIpaBI€HUH OHU JBHXKYTCS, KaK MOIKIIOYEH + U - UCTOYHHKA
nUTaHus)?

10.Kak pa6oraeT p-n mepexon B oOpaTHOM BKIIOYEHHMH (CXeMa, IOKa3aTh ABIPKH,
3JIEKTPOHEI, B KAKOM HAIpaBJICHUY OHH JBHXKYTCH, KaK IOAKIIOYEH + U - HCTOY-
HUKa TUTaHus)?

11.Kak o0pa3yeTcss KOHTaKTHast pa3HOCTb NOTEHLMAJIOB P-n repexona?

12.Kakue cymecTByIOT BHIBI TPpoO0OEB p-n nepexona?

13.Y910 Takoe 0OpaTUMBIi U HeoOpaTUMBIH TPOOOH?

14.ITosicHHTe MEXaHU3M JIABHHHOTO IIPOOOA.

15.TTosicHUTE MEXaHW3M TYHHEJIBHOTO IIpo0os.

16.4Y10 Takoe crabunutpoH? OCHOBHBIE XapaKTEPUCTHKH.

17.410 Takoe H OT 4ero 3aBUCHUT EMKOCTH p-n nepexona’?

18.Kak 3aBUCHUT EMKOCTH p-n IIepexofa OT 00paTHOro HaINPsKEHUs?

19.Kak paboTaeT KOHTaKT METaJII - OITYTIPOBOAHUK?

20.Yro Takoe rereponepexon?

21.IlosicHuTE yCTPONUCTBO U MPUHLUI pabOoThI NOTYIPOBOJHHKOBOTO TPAH3UCTOPA.

22.ITosicHuTe paboTy TPeX CXeM BKIIOYEHHS TPAH3UCTOpa - CXeMa C OOIIHM 3MHTTE-
poM, cxema c ob1eit 6a30#, cxema ¢ 0OIIHUM KOJUIEKTOPOM.

23.I1osicHuTe peXxuM Kinacca A U pexuM kiacca b TpaH3UCTOPHOIO YCHIIUTEISL.

24.TTosicHATE YCTPOHCTBO M MPHHLIUI pabOThI IIOJIEBOI0 TPAH3UCTOPA.

25.I1osicHuTE YyCTPOUCTBO U NPHUHLMIT pabOThI THPUCTOPA.

26.IloscauTe NpUHIUI pabOTHl SMUTTEPHOTO IIOBTOPHTEJIS.

27.9to Takoe omnepanuoHHbIH ycunurens (OY), OCHOBHBIE MapaMeTpEl OIepaliOH-
HEIX YCUJIATEJICH.

28 . MlHBEpTUPYIONIMI YCHIIUTENh Ha ONEpallMOHHOM ycumuTene. CxeMa, CBA3b KO3(-
(buLHeHTa YCUTIEHHUS C COIPOTUBIICHHEM BHELIHHX PE3HCTOPOB.

29.HeuHBepTUPYIOLMHI YCUIIUTENb HA ONlEpallMOHHOM ycunurtese. CxeMa, CBA3b KO-
a¢duuuenTa yCUIeHUs ¢ CONPOTHBICHUEM BHEITHIX PE3HCTOPOB.

30.B gem paznuumne mexxay mukpocxemamu TTJI, TTJILLL, DCJI, KMOII?



2. HHOOPMAIIMOHHBIE TEXHOJIOI'MA

Beenenne B nporpamMupoBanue. [IoHATHE aIrOPUTMAa, OCHOBHBIE CBOMCTBA aJIro-
PUTMOB. Brpl anroput™MoB: THHEHHbIH, BETBIEHHE, IUKIUYeCKUi. [IoHsTHe nporpam-
Mbl. O630p A3BIKOB POIPAMMUIPOBAHHUS: MAIIMHHO-OPUEHTUPOBAHHEIE A3BIKU (HU3KOIO
YPOBHSI) U SA3BIKU BBICOKOT'O YPOBHS.

Beenenne B s3bik C. CTpyKTypa U Ha3HaY€HHE 3JIEMEHTOB IIPOCTEHILEH [Iporpam-
Mol Ha C. [ToHATHA MCXOHOIO TEKCTa M UCMOJHsAeMOoro (aiiia mporpaMmel. Jrarsl 00-
pabOTKH MCXOMHOTO TEKCTa C LIENIBIO MOIy9eHHUs HCIIOIHAEMOro daiina.

WurerpupoBannas cpena paspaborku nporpamM (IDE): nasHaueHue, OCHOBHBIE
(GYHKIMOHAIBHEIE 3JIEMEHTH U WX B3auMmogpeicTere. OCHOBHBIE NPUEMbI CO3IaHHS H
otnazkd nporpamm B TunoBoit IDE (Dev C++, Microsoft Visual Studio wiu uHas):
3]IEMEHTHI HHTepdelica, BBOA U KOMIHIALMSA UCXOAHOIO TEKCTa, IOMCK M MCIIpaBlIeHHE
CHHTaKCHYECKUX OIIUOOK.

Tunel, nepeMenHbie, Boipa:keHus. OnpenencHue U aTpudyThl epeMeHHOM. Mms
IIepeMEHHOM, pacpocTpaHEHHbIe CTUIN MMeHOoBaHusA. O6nacTh CyIlecTBOBaHMS Iepe-
MeHHo#M. ['mobansHble, TIOKAIbHBIE H THHAMUYECKUE NTepeMeHHbIe. O0IacTh BUIAMOCTH
nepeMeHHo#. THIl mepeMeHHOMH: Ha3HaYeHNe, IPEeHMYILECTBa UCIIONb30BaHuUs THIIA, CO-
OTBETCTBYIOIIETO Ha3zHa4YeHHIO NepeMeHHOW. OCHOBHBIE THIIBI NepeMEHHBIX si3blka C.
Bripaxkenus. [IpaBuia npeoOpa3oBaHus TUIIOB B BRIPAXKEHUAX

Onepartopsl si3bika C. Onucanue nepeMmeHHbIX. Omnpenenenue onepatopa. [Ipo-
CTOH ¥ cocTaBHOM oneparop (0s10k). Oneparop nMpucBauBaHus: Mpeodpa3zoBaHue TUIIOB,
pe3ynbTaT omepanuu npucBauBaHus. OmnepaTop BeTBIEHHS: BapHaHTHl 3aIllCH, BIIO-
)KeHHBIE omnepaTopsl BeTBiIeHHs. Onepartopsl mukioB «forn, «whiley, «do...while»: a-
TOPUTMBI pabOTHI, OCOOEHHOCTH HCIONb30BaHus. OnepaTopsl JOCPOYHOTO 3aBEPIIICHHUS
nukna break u continue. OnepaTop MHOXeCTBEHHOIro Beibopa switch. Omepatop 6es-
YCIIOBHOTO Ilepexoia goto, NOTeH[UalIbHbIe IPOOIeMBI IIPH €ro UCIIOIB30BaHHH.

Ilognporpammel. OnpeneneHre NOANPOrpaMMbl, Ha3HauYeHHE MMOANPOrpaMM, Ipe-
MMYILECTBA UX UCIIOJIB30BaHUA. BiIOXKeHHBIE BEI30BBI ITOAMPOTPAMM.

Peanuzanus noanporpamm B si3eike C. [IpenmyinecTBa 1 0COOEHHOCTH KCIIOIB30Ba-
HHMS JIOKaNBHBIX IIepeMeHHBIX. O030p 1 aHanu3 crioco0oB repeaayn napaMeTpoB B MO/I-
IIPOTPaMMEL: 110 3HAYEHMIO, 110 CCBUIKE, C IIOMOIIBIO III00aNbHBIX IepeMeHHbIX. Oco-
OEHHOCTH MCIONB30BaHMs NaMATH MHKPOIIPOLIECCOPHOM cHUCTeMBI NpH paboTe ¢ Moj-
nporpaMMamH.

CraTHyeckHe H JMHAMH4YeCKHe JaHHbIe, yKasaTean. CtaTtudyeckue U JUHAMHYe-
CKHM€ JaHHbIEe: HX NPEMMYILECTBa M HENOCTaTKH, OOJIacTh IPUMEHEHHS, OCOOEHHOCTH
UCIIONB30BaHMsl. JIMHaMU4YeCcKue mepeMeHHEIE.

Ykasarenu: onpejeneHue, HazHadeHue. OCHOBHBIE IPaBUIIa aIpeCHOM apupMeTHKH,
IPUMEPBI UCII0IB30BaHus IIPU paboTe C MaCCHBAMH.

CranznapTHble QyHKIMH 5S3BIKa I pabOTEl ¢ AUHAMHYECKUMH IEPEMEHHBIMH: CO-
371aHue (BBIJCIICHHUE TTaMATH), U3MEHEHHe pa3Mepa, yHUYTOxeHue. OCHOBHBIE OLIMOKH
npu paboTe ¢ AMHAMUYECKOW MaMSTBIO.
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JIMTEPATYPA

Ocrtpeiixoscknii B. A. Undopmaruxa ; y4eOnuk 1711 By30B / OctpeiikoBekuii B. A.
;- - 4-e u3M., cTep.. - M. : Bricur. mx., 2007. - 511 c.

2. IlaBnosckas T. A. C/C++. TIporpaMMHpOBaHre Ha S3bIKE BEICOKOTO YPOBHA : y4e0-
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HUK 1u1st By30B / IlaBmosckas T. A. ; . - CII6. : ITutep, 2008. - 461 c.
Kouan C. Ilporpammuposanue Ha s3sike C : IT0JHOE BBEIEHHE B S3HIK IIPOrpaMMH-
poBanus C / Kouau C. ;. - 3-e u3g.. - M. : Bunesamc, 2007. - 496 c.

KonTpoasHbie Bonpochl

1. Onpenenenue anroputma. OcHOBHBIE CBOHCTBA aJropuTMma.

2. Onpenenenue anropurma. Kpurepun Hamuaus u OTCYTCTBHsI OLIMOOK B JITOPUT-
Me.

3. Onpenenenue aqroput™a. OCHOBHBIE Pa3HOBUIHOCTH aJITOPUTMOB, HX OTJIMYH-
TeJIbHbIE OCOOEHHOCTH.

4. Onpenenenne nousTuii «IIporpammay u «Komanay.

5. SI3BIKM NPOrpaMMHUpPOBAHHS HU3KOTO M BEICOKOTO YPOBHS: Ha3HauYEHHE, OTIIHYHU-
TeJIbHBIE OCOOEHHOCTH, IPUMEPEL.

6. ODramsl npeobpasoBaHus HCXOMHOTO TEKCTA B HCIIOTHIEMbLH (aiin npu nporpam-
MHUPOBaHUH Ha s13bIKe C.,

7. UnterpupoanHas cpena paspaboTku (IDE): HasHauenue, Tunogoii cocras,
(QYHKIHH OTHENBHBIX 37IEMEHTOB (mporpamm).

8. Onpenenenue nepemennoit. O61acTs CYIIECTBOBaHMUS [IepeMeHHOM. [ To6anbHsIe,
JIOKaJIbHBIE U TUHAMUYECKUE [IEpEeMEHHBIE,

9. Onpenenenue nepemennoit. O6aacTs BUJTUMOCTH IIePEeMEHHOH (onpenenenue,
IPUMEPEI).

10.0Onpenenenue nepemerHoii. Tun NEPEMEHHOM: YTO ONpe/eNseT, PerMyLIeCTBa
HCTIO/IB30BaHMS 110 CPABHEHUIO C HETHITM3HPOBAHHBIMH NIEPEMEHHBIMH (HApU-
Mep, B sa3bIKe Basic).

11.0OcHOBHBIE THITHI s13B1Ka C: HasHa4eHHUE, KpaTKas XapaKTepUCTHKA KaXIOro THIIA.

12.Beipakenus B s3bike C. IpaBuna aBromMaruyeckoro peoOpa3oBaHys TUIIOB B
BEIDQ)KEHHSX.

13.Beipakenns B s3sike C. Apudmernueckre u noruueckue OIlepaluu: AOMYCTH-
MEI€ ONepaH/IBl, IPABHJIA IIONYYEeHHSs Pe3yIIFTaTa.

14.Bripaxenus B s3pike C. Apudmernyeckue onepanuu u OTIePaIi OTHOIIEHUS
AOTLyCTHMBIE OIIEPAH/IBI, IPABUIIA IONYYEHHS PE3yIIBTaTA.

15.0nucanne nepeMeHHBIX B 361K C. Mununanusanms nepeMeHHbIx (mpucBauBa-
HHUE HAYaJIbHBIX 3HAYCHHUH). HMIMann3anms nepeMeHHbIX o YMOIYaHHIO.



16.0mpenenenue omeparopa si3bIka IpOrpaMMUpoBaHust. [IpocTsie 1 COCTaBHBIE
omnepartops! s3bika C.

17.0npenenenue oneparopa s3bIKa IporpaMmupoBanus. OrnepaTtop MpUCBaMBaHUS
s3bika C. Oco0eHHOCTH onepaluy IPHCBaHBaHMS.

18.0Onpenenenne oneparopa sA3bIKa MporpaMMupoBanust. OnepaTop BETBICHUS A3bI-
ka C. [TocnenoBarebHOCTD BBIOTHEHHS BIOXKEHHBIX OIIEPATOPOB BETBIICHHS.

19.1uxnmuueckue anroputMel. Oneparopsl HuKIoB «while» u «do...while».
20.1{uxnuueckue anroputMel. Oneparop Hukia «forn.

21.0Oneparops! uukiIoB s36ika C (06muit 0630p). OcobeHHOCTH HCTIONB30BaHHA
oreparopoB «break» 1 «continue» COBMECTHO € OIIEPaTOPaMH IIUKIIOB.

22.0Oneparop MHOXeCTBeHHOTO BhIGOpa «switchy. HeoOxoMuMoCTh HCTIONB30BaAHMS
oneparopa «break» coBMecTHO ¢ oneparopom «switchy.

23.Ykazarenu: onpenenesue, HasHauenne. OCHOBHBIE IIPaBUIIa aJJpecHOM apudme-
THKH.

24, Vkazarend ¥ MacCHBBIL. VIcrionbp30BaHKe Oepalii HHAESKCAMHU «[ ]» COBMECTHO
C yKazareneM.

25.Cratuyeckre U JUHAMHYECKHE IIepeMEHHBIE: UX IIPEUMYINEeCTBa U HEAOCTATKH,
00acTh MPUMEHEHHS], 0COOEHHOCTH HUCII0JIb30BaHUs.

26.Crangaptaeie yHKUUH A3bika C 11 paboThl ¢ JUHAMUYECKUMH [1I€PEMEHHBIMH:
co3nanue (BbIAEICHIE TaMsITH ), I3MEHEeHHUe pa3Mepa, yHUUITOKEHHE.

27.0cHOBHBIE OIUOKH MPU paboTe ¢ AMHAMUYECKOH NaMATHIO.

28.0OnpeneneHue MoaNporpaMMEl, Ha3Ha4YeHHEe IOAIIPOrpaMM, IPEUMYIIECTBA UX
UCIIOJIB30BaHUs.

29.00630p u aHaMM3 CrI0CO0OB Mepeaayy MapaMeTpoB B IOAIPOrPAMMEL: I10 3Ha4e-
HUIO, T10 CChUIKE, ¢ IOMOIIBIO NIOOAIBHEIX IEPEMEHHBIX.

30.Peanuzanus noanporpamm B s3eike C. [IpernmyinecTBa v HeToCTaTKM UCTIOTB30-
BaHUsl JIOKAJIBHEIX [IEPEMEHHBIX B ITOANPOrpaMmax.

3. YHUCJIEHHBIE METO/BI

Ob6man xapakTepHCTHKa MeTOA0B BbIYHc/IeHHI. Bo3pacraromas poibs 4uciIeH-
HBIX METO/OB IIPH AHAIU3€ H CHHTE3€ YCTPOMCTB 3JIEKTPOHHKU M HAHOAJIEKTPOHHKH.
CoBpeMeHHBIE TOAXO0/bI K IPUMEHEHHIO YHCIEHHBIX MeTO0B. [IporpamMMHBbIe cpelicTBa
JUTS. IPUKJIaJHBIX BEIYUCIICHUH.

AJropuTMH3anHs H MallHHHbIE BBIYHC/JICHHS NMPH aHA/M3e HeJHHEHHBbIX
craTHYecKHX 00bekTOB. Hennuelinble cTaTudecKre yCTPOHCTBA M CHCTEMEBI 3JIEKTPO-
HUKH. OCOOEHHOCTH HEIMHEHHBIX YCTPONCTB U CHCTEM U MPOOJEMBI UX KOJIHYECTBEH-
HOTO OIMCaHUs ¥ MAIIMHHOTO aHanu3a. KoluyecTBEHHOE ONMCaHUE HEeJMHEHHBIX 00b-
€KTOB B COBPEMEHHBIX CHCTEMax aBTOMAaTU3HPOBAHHOIO mpoektupoBanusi. OcobeHHO-
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CTH 3a1a4 pElLIeHUS HEeNMHeWHBIX YpPaBHEHUH M CHCTeM. ACHMITOTHYECKAs CXOJH-
MocTh. JIuHelHas cxomumocTh. CxoauMocTh (uKcupoBaHHOro nopsaka. IIpeobpaso-
BaHHE YpaBHEHHI W CHUCTEM Iepe] pelleHueM. MeTosl pelleHnst OMHOrO ypaBHEHHMS:
IOJIOBMHHOTO JIeJeHHs, MpocToi urepanuy, HeioToHa, cexymux. Merox Sxobu mis
pellleHys CUCTEM HENUHEWHBIX ypaBHeHHH. [IpuHIMN cxaTeIx oToOpaxkeHui. Bapuan-
TBI MeToza Sxo6u. Mertox "aycca - 3efinens Ansd pelleHHs CUCTEM HEJMHEHHBIX ypaB-
HeHul ¥ ero Bapuantel. Meton HeroToHa-Padcona i peleHus CUCTEM HETHHEHHBIX
YpaBHEHHUH.

KoanyecTBeHHOEe onucanue (PyHKIHOHAJIbHBIX 3aBHCHMOCTel B yCTpoHCTBaX
M cHCTEMAX JJIeKTPOHMKH. 3a/jaua KOIMYeCTBEHHOr0 ONMCaHMsl (PyHKIIMOHAIBHEIX 3a-
BUCHMOCTEM B 00BeKTax deKTpoHUKH. OcOOeHHOCTH MaIIMHHOTO ONpEACIICHHUs, IIPeN-
CTaBJIEHHS M MCITOJIE30BaHM (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, IIPUMEPEI U3 IIPAKTHKH
WH)KEHEPHOM ¥ HaydHOU paboTel. 3amada annpoxcumanuu ¢yHkuui. MaTepnionuposa-
HHe QYHKIKN. ANMPOKCUMAIHs U HHTEPNOALMSA MHOTO4IeHaMHU. MHTepnosanus MHO-
rowreHoM Teiinopa. MaTepnonsauus MmEorowieHoM Jlarpanxa. Koseunsle u paszieneH-
HBIE Pa3HOCTH, UX CBA3b C INPOM3BOAHBIMU. OCOOEHHOCTH NPaKTHYECKOH pealld3alliu
AJITOPUTMOB YMCIeHHOro auddepeHupoBanusa. MHorowieH HeloToHa U1 HEpaBHOOT-
crosmux y3noB. MHuorowieHn HeioToHa ans paBHOOTcTOAIUX y3710B. Cxema I'opHepa
IUIS BBIYMCIIEHHH 3Ha4eHH MHOro4jieHOB. ITpo0ieMbl HHTEPNOIUPOBAHUS MHOTOYJIe-
HaMH BBICOKOH creneHu. MHrepnomsauus kyOuyeckumu cruiaiiHamu. CpeaHekBajpa-
THYHas annpokcuMarus. O6o0IIeHHOe pellleHHe CUCTeMBI JIMHEHHBIX alreOpandecKux
YpaBHEHUH.

MamuHHOe BbIYHCICHHE OIpeAesIeHHbIX HHTErpajioB NpPH pelleHHH 3aJay4
3JeKTPOHHKH. 331a4X BBIYHUCICHUS ONPEJETICHHBIX HHTErPAIOB MPH MPOEKTHPOBAHHH
H B IIpoliecce QyHKIMOHUPOBaHUS 00BEKTOB 3NeKTPOHUKH. OCOOEHHOCTH OpraHU3al|uK
BBIYMCIHUTENBHOIO IIpollecca MHTETPUPOBaHMS BO BpeMs  (DYHKUHMOHHPOBAHUS
YCTPOHCTB M CHCTEM 31eKTpoHUKU. KBanparypHusie ¢opmyibel. KBagparypusie dhopmy-
nel Hetorona - Korteca 3amkmytoro Tuma. IlorpemHocTs kBajpaTypHOH (OpMYJIBL.
@opmyna NpsAMOYrONBHHKOB Ha YaCTHYHOM OTpPE3Ke M cocTaBHas (GopMyia MpsAMo-
yronpHUKOB. PopMyiia Tpanenuui Ha YaCTUYHOM OTpe3Ke ¥ COCTaBHas (opMyJia Tpare-
. @opmyna CHMIICOHA HAa YaCTHYHOM OTpe3ke M cocraBHas (opmyiaa CHMIICOHA.
ITonarue o dpopmynax Herorona - KoTeca BBICOKOro mopsiaka u 0 KBaaparypHsix (Gop-
Mmynax ['aycca. OueHka NOrpelHOCTH HHTErPHPOBAHUS IPU NPAKTHYECKUX pacyerax.
Ilpasuno Pynre.

AJITOpUTMH3aUHA H MallHMHHbIE BbLIYHCJICHHS NPH aHAJH3e JHHAMHYECKHX
00beKTOB. /[MHaAMHUYECKHe yCTPOMCTBA M CHCTEMBI DIEKTPOHUKM. 3afada aHaau3a Ju-
HaMHUYECKOI'0 PeXHUMa IIPH IIPOEKTUPOBAaHUH H B Ipoliecce (yHKIHOHHPOBAHUS 00BEK-
TOB. OCOOEHHOCTH MalIMHHBIX BBIYHUCICHUH B pe)KHMe peanbHOro BpeMeHd. OOBIKHO-
BeHHbIe AubdepeHnuansable ypaBaeHus (OlY) B HHXEHEPHBIX W HAy4YHBIX pacyeTrax.
3apaua Komm qyia O1Y. HopmansHas gopma cuctemsr OJ1Y. Ipusenenre auddepen-
L[UAJIBHOTO YpaBHEHMs K HOpMaJbHOM (hopMe. Y CTOMYUBOCTE pelieHus 3a1auyn Ko,
ITorpemnocTy mpu 4McieHHOM peleHHH 3afgadd Kommw. JlokanbHas MOrpeniHOCTS.
I'no6anpHas norpemsocts. [lopsgok TouHocTd MeToaa. OQHOIIANOBEIE U MHOTOLIATO-
BbI€, SBHBIE M HesABHBIE METOABL SIBHBIE MeTonbl PyHre - Kyrra mepBoro, BToporo u
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yeTBepToro nopsaka. [lonstue o meromax Pynre - Kyrra Beicokoro nopsiaka. OneHka
IOTPEIIHOCTH 1o mpaBuwity Pynre. Obupe cBenenus no meroaaMm I'mpa. Metoasl I'upa
IIEPBOTO W BTOpPOTO mopsaka. Pemenue nunednon cucremsl OJ1Y meronom I'upa. AB-
HbIE ¥ HesBHbIE MeTOAB! Afmamca. [loHATHE O METOAAaxX NPOTrHO3a U KOPPEKIHUH. Y CTOM-
4YHBOCTh MeTOJI0B pemeHus 3amadu Komm. XKectkue cucreMsl TudhepeHIHaIbHbIX

ypaBHEHHIA.

BrluncianTebHbie METOABI AJIA AHAJIN32 YYBCTBHTEJILHOCTH YCTPOMCTB H CH-
crem sjekTpoHukH. [Ipobnema pa3paboTku M IKCIIyaTallMd YCTPOMCTB M CHCTEM
3NIEKTPOHUKY TIPU y4YeTe BIUIHUS U3MEHEHHH [1apaMeTpOB 3JIEMEHTOB Ha HX CBOMCTBA.
[ToHsiTHEe YyBCTBUTENBHOCTH YCTPOMCTBA WK cucTeMsl. IIpobiemMa MalIMHHOTO aHAM-
33 YCTPOMCTB U CUCTEM C BBICOKOH 4yBCTBHUTENBHOCTBIO. 3a/1a4a IOBBILICHUS YCTOWYH-
BOCTH BBIYMCIIMTEJIBHOIO Ipolecca. BbMUKMCIEHHS Ha OCHOBE OPTOTOHANILHO-
TPEYTOJIBHOIO PA3JI0XKEHUs MaTPHII.
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KonTpoJbHbIE BONIPOCHI

1. Metox T'aycca - 3eiimens mns pellleHUs CHCTEM HENMHEHHBIX ypaBHEHHH W €ro

BapHUaHTHI.
2. Merox Heiotona-Padcona st pelieHus CUCTEM HETMHEHHBIX YPABHEHUH.
ACHMIITOTHYECKAS CXOIUMOCTb.
MerTozipl pEIlleHHs] OJHOrO ypaBHEHHUs: MOJOBMHHOIO JEJIEHHUs, POCTOH HUTepa-

oW

1yH, HeroToHA, CeKyuX.

Merton SIko6u AIsl peleH s CUCTEM HETMHEHHBIX YPaBHEHUH.
TTpUHIMIT CHKATBIX OTOOPaXKEHUH.

Hurepnonsaius MHorowieHoM Jlarparnxa.

KoneuHble U pa3zie/ieHHbIe pa3HOCTH, UX CBSI3b C MPOU3BOTHBIMH.
9. MHorouneH HeroTOHA 1J1s1 HEpaBHOOTCTOSIIHX Y3II0B.

10. MHuorouneH HetoTOHa 71 paBHOOTCTOSALIHX Y3JIOB.
11.MuTeprionsius KyOH4ecKUMHU CILIaliHaMH.

® N 9w

12. CpenHexkBaapaTH4Has alllIPOKCUMALIHSL.

13.0600111eHHOE pelIeHre CUCTEMBI JIMHEHHBIX anredpandeckux ypaBHEHHH.

14. KBanpatypusie popmynsl HetoToHa - KoTeca 3aMKHYTOro TUIa.

15.@opmyiia mpsIMOYTOJILHUKOB Ha YaCTHYHOM OTpe3Ke M COCTaBHas (opMyia Imps-
MOYT'OJIBHUKOB.

16.@opMyna Tpanenuii Ha YaCTHYHOM OTpe3Ke U COCTaBHas (hOpMyIia Tpameruii.

17.@opmyna CUMIICOHA Ha YaCTUYHOM OTpe3Ke U cocTaBHas Gopmyiaa CUMIICOHA.

18. O6bikHOBeHHbIE AU hepeHuransHele ypaBHeHHs (OJlY) B HMH)XXEHEpPHBIX H
Hay4YHBIX pacyeTrax.

19. 3amaua Ko g QY.

20.Hopmanberas dopma cuctemsr O1Y.

21.¥YcroituuBocTs perieHus 3aaadu Komm.

22.ITorpemHoCTH MpU YUCIEHHOM pelneHuu 3aaaqu Koy,

23. OpHomaroBele 1 MHOTOIIATOBEIE, SIBHBIE U HESIBHBIC METO/IBI.

24.51Buble MeTonsl Pynre - KyTTa nepBoro, Broporo u 4e€TBEpTOro IOPsIKa.

25.Metoasl 'upa.

26.5IBHBIE 1 HEIBHBIE METOOEI AlamMmca.

27. IloHsATHE 0 MeTOAAX MPOTHO3a U KOPPEKLIHH.

28. YcToiunuBOCTh METOIOB perieHs 3a1a4u Koy,

29.XKecTkue cucTteMsl JUpPepeHIUaIbHBIX YPaBHEHHH.

30. IIpobnema MaIIMHHOTO aHAIN3a YCTPOMUCTB U CHUCTEM C BBHICOKOM YyBCTBUTEIb-
HOCTBIO.



