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IIporpamMma BCTYNHTENBHBIX UCIIBITAHHUH B MarkCTPaTypy COCTaBlIeHa Ha OCHOBA-
HUM 00pasoBaTeNbHON IIPOrpaMMbl (akajaBphaTa IO HAaIpaBIEHHIO IIOATOTOBKH
27.03.04— VnpaBieHue B TEXHUYECKUX CHCTEMAX

CocraBurenu:

- mpodeccop kadenpsl aBToMaTuKH U TeneMexanuku, 1.17.0. H.C. CaBenos
- IOLECHT Kadeaphl aBTOMAaTUKH U TeJIEMEXaHHUKH, K.T.H. J.A. ITmoTHHKOB
- JIOLEHT Kaeapel aBTOMATHKH U TeleMexanuky, K.T.H. K.JO. CojiomeHIeB

IIporpaMma BKIIOYaeT comepkaHie TeM M KOHTPOJIbHEIE BOIPOCH IO TPEM JIHC-
LUIUIAHAM:
- pU3HIYECKHEe OCHOBEI 3JIEKTPOHHUKY;
- HTH(QOpMallMOHHBIE TEXHOJIOTHH;
- YUCJICHHBIE METO/BI.

ObcyxneHa u onoOpeHa Ha 3acelaHNd Kadeapsl « ABTOMATHKA M TeleMeXaHH-
Ka», mpotokoi Ne 9 ot 24.01.2025 r.,
yTBepxkneHa CoBeToM ¢axynbrera, mporokosn Ne 9 ot 11.02.2025 .

3aB. kadenpoit AuT,
K.T.H., JOLI.

B.b. [Ips4eHKo



1 ®PUSUYECKHE OCHOBBI DJIEKTPOHUKHA

Beenenue. Llens u 3amaun JUCLMILINHEL, POIb QU3NIECKUX SABICHUN U rnpouec-
COB B dNeKTpoHMKe. OOImas xapaKTeprcTHKa aeKTpoHuky. Tepmurnonorus. OCHOBHELE
HallpaBJICHUS Pa3BUTUS SNIEKTPOHUKH.

OcHoBbl ¢u3nkn momynpoBoaHuKoB. OCHOBE 30HHOI TEOPHUH CTPOSHUS
TBEPABIX TeNl. JHEPTeTHYESCKUE yPOBHH 3IIEKTPOHOB B U30JIMPOBAaHHOM aroMe. 0606-
IICCTBICHUE SNICKTPOHOB B KpHCTaiLle. Mozenb mepruoau4eckoro MOTeHNHana Mo B
Kpucrajuie. 3aHOJIHeHHe 30H JJICKTPpOHaMHU U JEJICHUE TEJI Ha METaJlIbI, AHUIICKTPUKH B
IONyIpOBOAHKUKH. COOCTBEHHBIE IIONYIPOBONHUKHA. IIpHMecHBIE IIOJIyIPOBOHUKH.
Ionsatne o npipkax. JIOKaJbHEIE YPOBHU B 3anpeneHHon 304e. KoHreHTpanus snex-
TPOHOB 1 ILIPOK B IONYNPOBOAHHKKE. IlonoxeHus yposHs PepMu 1 KOHLEHTPAIHS CBO-
GomHBIX HOCHTeNel 3apana B COGCTBEHHEIX 1 IIPUMECHEIX IOIyIIpOBOAHKKaX. KnHeTH-
YEeCKUe SIBJICHUA B IIOJIYIIPOBOAHHMKAX U MeTaJlliax. HpOBOI[I/IMOCTB, IIOABHUKHOCTH HO-
CUTeNed 3apsana. 3aBUCHMOCTh MOIBIKHOCTH HOCHTeENelt 3apsania OT TeMIIEepPaTypEL.
Aperiposriit Tok. MexaHi3MBI paccesHHs CBOGOMHBIX HOCHTENCH 3apsna. Temneparyp-
Hasl 3aBCHMOCTB IIPOBOJIMMOCTH B ITONYNPOBOAHKKE U MeTate. Juddy3noHHbIH TOK B
IOIYNpOBOAHHUKAX. II0NHEIA TOK B mONMynpoBoaHHKe. Bpems xu3Hu. YpaBHeHHe Henpe-
peiBHOCTH. [[uddysuonnas qmuna Hocutenel 3apsza. OIIEKTPOIIPOBOTHOCTH METAJLIOB.

OcHoBBI (pU3NKH MOTYNIPOBOIHUKOBBIX npubopoB. KoHTakT 1BYX momympo-
BOAHHUKOB C PasJIUHBIM THIIOM IIPOBOAMMOCTH. PaBHOBECHOE COCTOSIHME P-h-TIepexoa.
ONEeKTPOHHO-IBIPOYHEIT IIEPEXO/ TIPU HAPYIICHHH PABHOBECHS QIIEKTPUYECKUM ITOJIEM.
Bonsramnepras xapakrepuctuxa (BAX) p-n-niepexona. IIpo6oii p-n-nepexona. Baps-
epHas U 11 y3HOHHAS eMKOCTb p-n-liepexofa. VIMITY/IbCHEIE M YacTOTHEIE CBOCTBA p-
n-nepexoza. [lonynpoBogHUKOBEIE MHOMEL MapKupoBKa U knaccudukanus. Brmpsamu-
TCIbHBIE AMOABL. BBICOKOYAaCTOTHBIE AWONEL. VIMIIYIBCHBIE IHOMEL CrabunuTpoHs!.
TynHensHble nuoxsl. PaGora BEIXOZA 3EKTPOHOB M3 METAJIOB H IIOJIYIIPOBOJHUKOB.
OnekTpoHHas SMHUcCHs. KoHTakTHas pasHOCTB MOTeHIuaNoB. KOHTaKT MeTalla ¢ II0ILy-
nposopHukoM. bapeep IlloTTku. M3MeHeHre KOHTAaKTHOTO CJIOS BO BHEIIHEM 3JIEKTpU-
yeckoM nojie. Juoxn IlorTtku.

Homxynposoxnaukossie npuGopsl. IIpuHIun paGoTs! GHIOAPHOTO TPaH3UCTO-
pa. TTapametpsl, cxemsl BrmoueHns 1 BAX Gunonsaproro TpaH3ucTopa. Tumel 6umo-
JPHBIX TPaH3UCTOPOB. MHOTOC/IOHHEIE MOMYIPOBOJHUKOBEIE CTPYKTYPHl H IIpAOOPEI
Ha MX OCHOB® (THPHUCTOpP, JMHHUCTOpP, CUMUCTOP). CBolicTBa, BAX, Ha3HAYE€HUE, CXEMBI
BKMO4YeHHs. [loBepxHocTHEIE sBenus. Dddexr noms. CTpykrypa METaJLI-AUIIEKTPHK-
nonynpoBogHuK (MII-ctpykrypa). Ilpuauun paborst MITI-tpansucropos. OcHoBHEIE
llapaMeTpsl, cxeMsl BKoueHus 1 BAX M/III-tpansucropos. [Tonessie TpaH3uCTOPEL,

YHPaBIAEMbIE P-N-TIEPEXONOM, IIPUHINI paboTsl, cBolicTBa, BAX.
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PusznyecKHe OCHOBbI HHTerpajbHoi 3nekTponukd. Kinaccudukanus uHTe-
rpansHBIX cxeM (MIC) mo creneHu MHTerpanyy, XapakTepy BBIIONHAEMOH (YHKIHH H
TEXHOJIOT'WY U3TOTOBJIEHHs. [IneHounble, nomynpoBoaHuKoBbie U rubpunasie MIC. Tex-
Hojiornieckue acnekrbl u3roropneHus VIC. OcHOBHBIE THIIBI aHAJIOTOBEIX GUITONSPHBIX
MHTETPANIbHBIX CXeM. YCHUIIMTENb IOCTOSHHOTrO ToKa. [udepeHnnansHble yCHIHTENH.
OMHTTEpHBIH ToBTOpHTEND. Kackon. Onepanyonsstii yeumvrens. OCHOBHBIE TUIIEI G-
IIOJIIPHBIX JIOTHYECKUX HHTErpaJIbHBIX CXEM. I/II-ITeI‘paJ'IBHaSI HHXXCKIIUOHHAs JIOTHKa

(I/IZH). Jlornka ¢ tpamsucropom Illorrku (TJIIII). DMHUTTepHO-CBA3aHHAs JIOTHKA
(3CJI). Auonmo-tpansucropras joruka (JTJI). TpaH3HCTOPHO-TPaH3UCTOPHAS JIOTHKA
(TTJI). OcHOBHEIE XapaKTEePUCTHKH, (U3MUecKue mporecchl H mpuMeHerus MOIT uu-
TerpanbHEIX cxeM. Jloruka n-MOII. Jloruka p-MOIL. Jloruxa KMOIL

JInTepatypa

1. Konenos JI. A. TexHONOrHs U KOHCTPYKIIME MHKPOCXEM, MUKPOTPOIIECCOPOB
¥ MEKpPOCOOpOK: y4e6. mocobue i By3oB/ 3-e us., crep. - CII6.: Jlans, 2009.

2. DneKTpOHHEIE, KBaHTOBEIE IPHUOOPEI M MHKPOIJIEKTPOHMKA: yue6. mocobue
nist By3oB Cepusi: YaeGHoe mocobue st By3os/ Bob6porckuii FO. JI., Koprunoe C. A.,
Kparupos U. A. , Opunnnukos K. [I, ITenukuna H. U. ; Tlox pen. H. JI. ®enopora. - M.
Paguo u cBa3s, 2002.

3. DeKTPOHHEIE, TBEPAOTENbHEIE IPUOOPEI 1 MUKPORJIEKTPOHMKA: YIeOHHK [IIst
By30B BOMCK cBsi3u/ Benmmkanosa H. I, Panosen B. B., Cunaes I'. H., Crapoctun M. E.,
CrenanoB B. A., TuxonoB B. O.; VIESHOBCK. BEICII. BOEH.yUWIHINE CBS3H. - YIIBS-
HoBck: YBBUVC, 2005.

4. Jlaunn B. W OnekxrpoHuka: y4ue6. mocobue mis Bysos/ Casenos H. C.; Poctos
u/]1: ®enuxc, 2009.

5. T'yces B. I. OnexTpoHuka u MUKpOIPOIIECCOPHAs TEXHUKA: YUeOHUK IS By-
308/ I'yces 10. M.; 5-e u3n., crep. - M.: Bric. mik., 2008.

KoHTpoabHbIEe BONPOCHI

1. Yro Takoe 3HEpPreTHYECKUe YPOBHH AIEKTPOHA, YTO TAKOE 30HBI?

2. Yro Takoe BaJICHTHas 30Ha, 3allpellleHHAas 30Ha, 30Ha IPOBOJUMOCTH?

3. Kak BEIICCTBa ACIIATCA Ha IIPOBOAHUKH, ITOJIYIIPOBOAHHUKH U JUIJICKTPHKH C y4c-
TOM IIMPHUHBEI 3alIPELLEHHON 30HBI?

4. KakoBa 3aBHCHMOCTb IIPOBOAMMOCTH OT TeMIIEPaTyphl Y MIPOBOJHUKOR, TIOTYIPO-
BOAHHUKOB, JUJIEKTPHKOB?

5. Yro Takoe cobcTBEHHAsA NPOBOAMMOCTD MOMYIIPOBOJHAKOB?
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6. IlosicHuTe, YTO MPOMCXOAUT NPHU JIETHPOBAHUH TOHOPOM, HOSBISIOTCS IIPH STOM
CBOOOJHEIE HOCUTEIH 3apsna?

7. TlosicHuTe, YTO NPOMCXOMHUT IIPH JIETHPOBAHUU AKIENTOPOM, MOSBISIOTCS IIPH
3TOM CBOOOZHBIE HOCHTENH 3apsna?

8. Uro Takoe pekoMOMHAIMS 3IEKTPOHA M JBIPKH, YTO IIPH 5TOM IPOHCXONUT C
SHEpPruei?

9. Kax paGoTaet p-n mepexoj| B IPSIMOM BKIIOYEHHH (CXeMa, TI0KA3aTh IBIPKH, SJeK-
TPOHEI, B KAKOM HAaIpaBICHHHX OHU ABMKYTCS, KaK IIOAKIIOYEH + U - HCTOYHHKA
IIUTaHUsA)?

10.Kak paGoraer p-n mepexos B oGpaTHOM BKIIOYEHHH (CXeMa, MOKa3aTh IBIPKH,
SIIEKTPOHBI, B KAKOM HANpaBICHUH OHU ABMKYTCS, KaK IMOAKIIOUEH + W - MCTOY-
HUKa IIUTaHU)?

11.Kak obpasyercs koHTaKTHas Pa3sHOCTh IIOTEHIIMAJIOB P-n nepexona?

12.Kakue cymecTByIoT BUIBI MpoboeB p-n mepexona?

13.Y10 Takoe o6paTuMbIii 1 HEOGPATUMELH IPO6OiL?

14.ITosicHATe MEXaHU3M JTABHHHOIO MPoGos.

15.IlosicHMTEe MEXaHU3M TYHHEJIBHOTO NMPOGOSI.

16.9t1o Takoe crabmnutpor? OCHOBHBIE XapaKTEPHUCTHKH.

17.910 Takoe U OT Yero 3aBUCHUT EMKOCTE p-h repexona’?

18.Kax 3aBHCHT EMKOCTB p-Il IIepexofa OT OOPATHOTO HANPSKEHHUS?

19.Kak paGoTaeT KOHTaKT METAILI - MOMYTIPOBOHUK?

20.Yro Takoe rerepomnepexon?

21.ITosicHuTe YCTPOHCTBO ¥ IPHHIMI pabOTHI O IPOBOAHAKOBOTO TPAH3HCTOPA.

22.Ilosicaute paboTy Tpex cxeM BKIIOUEHHS TPAH3MCTOPA - CXeMa C OOIIUM SMUTTe-
poM, cxema ¢ obmielt 6a30i, cxema ¢ OOLIMM KOJUIEKTOPOM.

23.INosicauTe pexxuM Kiacca A U pexuM Kiacca b TpaH3HCTOPHOTO YCHITATEIA.

24.11osicHUTE yCTPOMCTBO M IPUHIMI pabOTHI OJIEBOTO TPAH3KUCTOPA.

25.IlosicHATE YCTPOHCTBO U IPHHIMIT PabOThI THPHCTOPA.

26.ITosicauTe IPUHLIKUI PabOTEI SMUTTEPHOTO TIOBTOPUTEIIS.

27.910 Takoe onepanuoHHbIH yeumutenb (OY), 0CHOBHEIE IapaMeTphI ONEepaIHoH-
HBIX YCHJIHTEJIEH.

28.MHBepTHpPYIOLIKH yCHUIIUTENb Ha OIlepalliOHHOM ycuiutene. CxeMa, CBiA3b KO3(-
(hpMLIMEHTA YCUIIEHHS C COPOTUBIEHHUEM BHENIHUX PE3UCTOPOB.

29.HeunBepTupyoLmii yCHIINTENs Ha OlepannoHHoM ycunuTene. Cxema, CBA3b KO-
3¢QuurenTa yCHIeHNS ¢ CONPOTHBIEHHEM BHENIHUX PE3UCTOPOB.

30.B yem pasnuuaue mexay mukpocxemamu TTJI, TTJIII, DCJI, KMOII ?



2 ”TH®OPMAIIMOHHBIE TEXHOJIOT A

Beenenne B nporpammupoBanue. [IOHATYE aITOpHTMa, OCHOBHEIE CBOICTBA QJIrO-
PUTMOB. BUABI alropuT™MOB: JIMHEHHEIH, BETBICHNE, IUKIMYeCKUil. [I0HITHE Iporpam-
MBI. O630p A3BIKOB IIPOrPaMMHPOBAHUSL: MAallMHHO-OPUEHTUPOBAHHEIE S3bIKK (HU3KOrO
YPOBHSI) ¥ AI3bIKH BBICOKOT'O YPOBHSL.

Beeaenne B s3bik C. CTpyKTypa U Ha3HAYEHHUE 3IIEMEHTOR npocreiimeit mporpam-
Ml Ha C. IToHATHA HCXOMHOrO TEKCTa M UCIOIHIEMOro (aiina mporpamMmsl. Jramsr 06-
PabOTKH MCXOIHOTO TEKCTA C ENBIO HONYYEHNS HCTIOTHIEMOro daiina.

HHTerpupoBaHHas cpema paspaboTKu nporpamMm (IDE): HasHaueHme, ocCHOBHEIE
(DyHKIOHANBHEIEC 3JIEMEHTH M HX B3amMojeiicTare. OCHOBHEIE IIPUEMBI CO3IaHMs U
OTnanku mporpamMm B THUIOBOH IDE (Dev C++, Microsoft Visual Studio wmm uHas):
SIIEMEHTE! HHTepdeiica, BBOJ M KOMIMISLHA HCXOJHOTO TEKCTA, IOUCK U HCTIpaBJIeHHUE
CHHTaKCHUYECKUX OIIHOOK.

THunel, nepeMenHble, Boipaxenns. Ompenenenne u aTpuOyTHI ITepeMeHHOM. MM
NEPEMEHHOH, PAaCTIPOCTPaHEHHbIE CTHIH HMeHOBaHus, O6IacTh CyIeCTBOBAHMS nepe-
MEHHOH. ['10GanbHble, TOKabHbIe U JUHAMAYECKHE IepeMeHHbe. O6IacTs BUIVMOCTHU
IIepeMEHHOH. Tl mepeMeHHON: Ha3HaYeHHe, IIPEUMYIIECTBA HCIOIb30BAHMS THIIA, CO-
OTBETCTBYIOIICIO HA3HAYECHMIO NepeMeHHOH. OCHOBHBIE THIIBI HEpeMeHHBIX si3bika C.
Bripaxenus. [IpaBuna mpeo6pazoBanus THIIOB B BEIPAKEHUAX

Oneparope! a3bika C. OnucaHue mepeMeHHBIX. Ormpenenenue oneparopa.. Ipo-
CTOJ 1 cocTaBHOH omepatop (610k). OnepaTop IpHCBaNBAHUS: peoOpa3oBaHue TUIIOB,
PE3yIbTaT omepanuu npucBamBaHus. OIepaTtop BeTBIEHMS: BapUAHTHl 3&IUCH, BJIO-
JKCHHBIE orepaTopsl BeTBieHMs. OnepaTtops! mukios «for», «whilew, «do...whiley: aj-
TOPUTMbI Pa0OTEI, 0COGEHHOCTH HCIIONB30BaHks. OnepaTopsl JIOCPOYHOT'O 3aBEPIIEHHS
nukia break u continue. Omepatop MHOXeCTBeHHOTO BEIGOpa switch. Ormepatop 6es-
YCIIOBHOTO TI€pexoJia goto, MOTeHIMaIbHbIE IPOGIIEMEI IIPH €0 HCIIONb30BAHHUH.

Ilogmporpammel. Onpejenenre HOANPOrpaMMbl, HA3HAYEHHE IIOZTpOrpaMM, IIpe-
MMYIICCTBA UX UCTIONb30BaHMs. BiIOXKEHHEIE BEI30BEI OAIPOrPAMM.

Peanusanus nmoxnporpamm B sissike C. ITpeuMyIecTBa 1 0cOGEHHOCTH HCIIONB30Ba-
HYI JIOKaTBHBIX NIEpeMEeHHBIX. O030p ¥ aHaIH3 CIOCOGOB Iepeaady NapaMeTpoB B HOM-
IIPOrPaMMBI: 110 3HAYEHUIO, [0 CCHUIKE, ¢ MOMOIIBIO IMTO0ANBHEIX IepeMeHHbIXK. Oco-
OSHHOCTH HCIIONB30BAHUS ITaMSITH MHKPOIPOLECCOPHOM CHCTEMBI MU padoTe ¢ IOA-
IIporpaMMamH.

CraTtuyeckne m nHHAMHYecKHe JaHHbIE, yKasaTenn. CTaTHueckve ¥ TUHAMITYC-
CKHE NaHHBIE: WX MPEUMYIISCTBA U HEJOCTAaTKH, 00JIaCTh MMPUMEHEHHs, OCOOCHHOCTH
HCIIONB30BaHus. JIMHAMIYECKHE TIEpEMEHHBIE.

Ykazarenu: onpenenenue, HasHadeHue. OCHOBHEIE TIpaBUIIa aIpeCcHOM apudmMeTHKH,
IPUMEpbI KCIO0Ib30BaHus IIPH PaboTe ¢ MaCCHBAMU.

CrannapTHele QYHKIMM S3bIKa U1 PaGOTH C JUHAMITYECKHMHE IEPEMEHHBIMHE; CO-
3panue (BBINETIEHNE NTaMSITH), U3MEHEHHe pa3Mepa, YHHaToxeHne. OCHOBHBIE ONHGKH
npyu paboTe ¢ AUHAMHYECKOMN ITAMATBIO.
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JINTEPATYPA

Ocrpelikosckmii B. A. Undopmatika : yaeGuuk mus By30B / OctpeiikoBckuii B. A.
; - - 4-e 311, crep.. - M. : Beicm. mk., 2007. - 511 c.

2. IlaBmosckas T. A. C/C++. IIporpamMmupoBanye Ha s3b1KE BEICOKOTO YPOBHS y4e0-

3.

HUK 1y1st By30B / IlaBnosckas T. A. ; . - CII6. : ITutep, 2008. - 461 c.
Kouan C. IIporpammuposanue Ha si3sixe C : IlonHoe BBEJIEHUE B SA3BIK IIPOrPaMMU-
posanms C / Kouan C. ;. - 3-e u3m.. - M. : Bunssamc, 2007. - 496 c.

KonTposabHbie Bonpochl

1. Ompenenenvie anroputma. OcHOBHEIE cBOiICTBa aJropuTMa.

2. Onpenenenue anropurma. Kputepuu namwams u OTCYTCTBHSI OLIMOOK B aJITOPUT-
Me€.

3. Ompenenenue anroputMa. OCHOBHbIE pa3HOBUIHOCTH aJITOPUTMOB, HX OTIMYH-
TEJILHEIE 0COOEHHOCTH.

4. Omnpenenenvie noustuii «IIporpamma» u «Komannay.

5. SI3BIKHM IPOrPaMMHUPOBAHHS HH3KOTO H BEICOKOTO YPOBHS: Ha3HaYeHUe, OTIINYH-
TEJIBHEIE 0COOEHHOCTH, IPUMEDEL.

6. Otansl mpeoGpa30BaHUs UCXONHOTO TEKCTA B MCIIONHIEMBLH daiin npu nporpam-
MHPOBaHUH Ha si3bike C.

7. VlarerpuposanHas cpesa paspaborku (IDE): HasHadeHHe, THIIOBOM COCTaB,
(QYHKINY OTIENBHEBIX HIIEMEHTOB (mporpamm).

8. Omnpenenenue nepemennoit. O6acTb CylieCTBOBAHMS nepeMeHHoi. [T1o6ansuEIe,
JIOKaJIbHbIE ¥ TUHAMHUYECKHE IEPEMEHHEIE.

9. Omnpenenenue nepeMeHHO. O6IaCTh BUIMMOCTH IIEPEMEHHOM (OmpeeIeHue,
IIPUMEDEI).

10.Onpenenenne nepemennoii. Tun nepeMeHHOIA: 4TO OTIpEJIENIAET, IPEUMYIIIECTBA
WCIIOIE30BAHMU 10 CPABHEHHIO C HETUITM3MPOBAHHBIMHE [IEPEMEHHEIMH (HATIPH-
Mep, B s3bIKe Basic).

11.0cHoBHbIe THIE s1361Ka C: Ha3HAYEHHE, KpaTKas XapaKTePUCTHKA KaXKJ0ro THIIA.

12.Bripaskenns B si3pike C. ITpaBuiia aBTOMaruyecKoro 1IpeoOpa3oBaHus THUIIOB B
BEIPAXKEHUSX.

13.Berpaxcenus B si3pike C. ApHbMeTHIECKIE U JTOTHYeCKIe oIlepalliy: JOIIYCTH-
MBI€ OII€paH/Ibl, IIPaBHUIIA IIOIyYECHUS pe3yIbTaTa.

14.Beipaxenus B s3bike C. Apu(MeTHYECKHE ONEPaLuy U OePALiH OTHOIICHI:
AOIIyCTUMBIE OIl€paHHI, IIpaBuUJia IIOJIY4YCHUS pe3yiabTara.

15.0mucanne nepeMennsIX B s3pike C. MHUIMATA3AIMS IIEpEMEHHBIX (TIpHCBaKBa-
HHUE HAYaNIbHBIX 3Ha4eHui). Mannuanusarus nepeMeHHbIX O YMOITYaHHIO.



16.0npenenenue oneparopa s36Ka MPOrpaMMHAPOBAHHSI. IIpocthie u cocTaBHEIE
orneparops! s3b1Kka C.

17.0npezenenue oneparopa s3bka IPOrpaMMEPOBAHHSL. Oneparop nprcsanBanus
s3bika C. OcobeHHOCTH Onepanyy NPHCBANBAHMS.

18.0npenenenue oneparopa si3b1ka POrpaMMEpOBAHHS. Omneparop BeTBIIEHNS S3bBI-
ka C. IlocnemoBarenbHOCTE BEIONHEHHS BIOKCHHEIX OIIEPaTOPOB BETBIEHHS.

19.1Tuxnraeckne anropuT™EL. Oneparops! ko «whiley u «do. .. whiley.

20.ITuknuyecKUe aaropuTMBL. Omneparop mukia «fory.

21.0mneparops! nukioB s3s1ka C (06wt 0630p). OCOGEHHOCTH HCTIONB30BAHUS
OIEPaTOpOB «break» U «continue» COBMECTHO ¢ OIepaTopamMy UKIOB.

22.0mepatop MHOMECTBEHHOTO BbIOOpa «switch». HeoGxoaumocTs ucmons3oBanms
oneparopa «break» cOBMECTHO ¢ omepaTopoM «switchy.

23.Ykazarenu: onpezesneHue, HasHauenve. OCHOBHBIE IIpaBUiIa aipeCHOM apudme-
THUKH.

24.Vkazatenu u Maccussl. Mcnons3osanme onepanuy HHAeKcauuu «[ ]» coBMecTHO
C yKasarejeM.

25.Craruyeckue U TUHAMHYECKHE [ICPEMCHHBIC: UX MPEHMYIIIECTBA ¥ HENOCTATKH,
o0acTh MPUMEHEHUs, 0COOEHHOCTH HCIOJIF30BaAHMUS.

26.Crannaptaele GyHKuY s136ika C 15 paGOTEL ¢ MUHAMEYECKIAME IIEPEMEHHBIMU ;
CO3/1aHHe (BEIAEICHNE TAMSITH), I3MEHEHHe pa3Mepa, YHUYTOXEHHE.

27.0cHOBHEIE OIUOKY NPH paboTe ¢ THHAMIYECKOH TaMSTHIO.

28.0OnpezerneHne NOAIPOrpaMME]L, Ha3HAYEHHe TIOJIPOrPaMM, IPEUMYIIEeCTBA HX
HCIOJIL30BAHUS.

29.0630p 1 aHaMM3 CIOCOGOB Tepeadn IIapaMeTPOB B IOAIPOrpaMMEL: 110 3Ha4e-
HUIO, TI0 CCBUIKE, C IOMOIIBIO ITOGAIBHEIX TIepeMeHHEIX.

30.Peanmu3anus noanporpamm B sa3bike C. IIpeuMyinecTBa 1 HEOCTATKH HCIIONB30-
BaHW JIOKAIbHBIX IIEPEMEHHBIX B IIOANPOrpaMMax.

3 YUCJIEHHBIE METOBI

OO0mas xapaKTepHCTHKA METOJ0B BBIYMC/IEHHIA. Bo3spacraromas poss uncieH-
HBIX MCTOJOB IpY aHAlU3€ U CHHTE3e YCTPOKCTB 3JIE€KTPOHMKH W HAHO3JIEKTPOHHKH.
CoBpeMeHHBIE TOAXO/BI K IPUMEHEHHIO YHCIEHHBIX METOJIOB. IIporpammusie cpencTa
JUTS IPUKJIAAHBIX BEIYHCIICHHUIA.

AJIrOpATMH3aUMsl M MalIMHHbIE BHIYNCJICHHS NPH aHAJIM3e HeJIHHEHHbIX
CTATHYeCKHX 00LexToB. Hennneiinrie cratiueckue yerpolictsa U cHCTEMEI 3JIEKTPO-
HUKH. OCOOCHHOCTH HEMMHEHHEIX YCTPONCTB M CHCTEM H IPOGIEMEI HX KOJMYECTBEH-
HOT'0 ONKCaHUsA ¥ MallIMHHOrO aHanu3a. KonnyecTBeHHOE ONMCaHKe HeMMHEHHBIX 005~

CKTOB B COBPEMEHHBIX CHCTEMAX aBTOMAaTU3MPOBAHHOTO IIPOEKTHPOBaHUS. OcobeHHO-
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CTU 33734 PEUICHHS HEIMHEHHBIX yYpaBHEHWHA U CHCTeM. ACHMIITOTHYECKAsS CXOIHU-
MocTh. JInHeiHas cxomumocts. CXoIuMOCTh (HKCHPOBaHHOrO mopsaaka. IIpeoGpaso-
BaHW€ YPaBHEHHH M CHCTEM Ilepell pelleHreM. MeTONB! PellieHrsl OHOTO YPaBHEHHS:
TIOJIOBUHHOTO J€NIeHus, npocToii urepaiyu, HetoroHa, cexymux. Meron Sko6u mis
PCIICHNS CUCTEM HENMHEHHBIX ypaBHeHUH. [IpHHIMI cKaThx oTo6GpaskeHHit. Bapuasn-
ThI MeToza S[ko6u. Metox Taycca - 3eiimens mus PEIICHNUS CHCTEM HEJIMHEHHBIX YpaB-
HEHHH ¥ €ro BapHaHThl. Meton HeroTona-Padcona mis PeIleHHs CUCTEM HeHHEHHBIX
YPaBHEHHUIA.

KosinyecTBenHoe onucanue (pyHKIHOHAIBLHBLIX 3aBHCHMOCTEl B ycTpoiicTBax
H CHCTeMaX 3JIEKTPOHHKH. 3a1a4a KOIMIECTBEHHOTO ONMCAHHUS (YHKIIMOHAIBHEIX 3a-
BHCUMOCTEH B 00BeKTax siekTpoHuKH. Oco6eHHOCTH MAIIHHHOIO OIIpeJIeNIeHHsI, TIPE-
CTaBJICHUS W UCIIONB30BAHMS (QYHKIMOHATLHEIX 3aBUCHMOCTEH, IPUMEPHI U3 PaKTHKH
MHXEHEPHOH 1 Hay4HOH paboTsl. 3ajaya annpoKCUMAIyH (byHKIHA. HuTtepmonuposa-
HYe QyHKImi. AnnpoxcuMmanus u HHTepHnoJsIys MHorouneHamu. Marepronsanus Mao-
rounenoM Teitnopa. UnTeprnomsnus MHorowienoM Jlarpamka. KoHeunsie u paszeneH-
HBIE PasHOCTH, UX CBS3b C NMPOM3BOAHBIMU. OCOOEHHOCTH NMPAaKTHYECKON peanu3aryu
aJITOPUTMOB YHCIIEHHOTO nuddepennmporanus. Muorounen Herorona ms HEPaBHOOT-
CTOAMWKX y3710B. MHoro4nen HetoToHa mis paBHOOTCTOSIMX y3710B. Cxema I'opuepa
JUIsL BEIYMCIICHHH 3HaYeHHA MHOTOYNEeHOB. IIpoOieMBI MHTEpPHONMPOBAHMS MHOTOUYIe-
HaMH BBICOKOW cTeneny. MHTepnonsuus ky6Hd4ecKHMH CIUiaiiHaMH. Cpennexsanpa-
THYHas annpokcumaiys. O600IIeHHOe pellleHre CUCTEMBI JTHHEHAHBIX anredpanvIecKux
YpPaBHEHUI.

Mallll/IHl-lOe BBIYHCJIEHHUEe onpeaeJIeHHbIX HHTEIrpa/ioB INpH PC€LICHHH 3aga4
3/IEKTPOHUKH. 3819y BEIYUCIIEHHS OPEEIeHHBIX HHTETPAIOB HPH IIPOSKTUPOBAHUH
¥ B TIpoliecce GyHKUHUOHMPOBAHMSA 00BEKTOB d1eKTPOHUKA. OCcOGEHHOCTH OpraHU3aIUH
BEIMHCIUTENEHOTO — IIPOLECCa HHTETPUPOBAHHMA BO BpeMs (yHKUHOHHPOBAHHA
YCTPOHCTB U CHCTeM 3eKTpoHuKH. KBajpatypHsie Gopmynsl. KeagpatypHsie bopmy-
mbl Hetotona - Koteca 3amkyTtoro Tuma. ITorpemsocts KBaJIpaTypHOH (OPMYIIEL
®opmya IPSIMOYroJLHHKOB HA YaCTHIHOM OTpe3Ke U COCTaBHasA (GopMyiia MPIMO-
YroibHUKOB. DopMyIta Tpanenuii Ha YaCTHYHOM OTpe3Ke U cocTaBHas GopMyIa Tpaite-
nuit. @opmyna CHMICOHa Ha YaCTHYHOM OTPe3Ke M cocTaBHas dopMyna CHMIICOHA.
Toustre o popmynax HeroTona - KoTeca BEICOKOTO MOpsIIKa M O KBaJpaTypHBIX (op-
Mynax ['aycca. OueHka MOrpenIHOCTH MHTETPUPOBAHHS HpPH NMPAKTHUECKHUX PacdeTax.
IIpaBuno Pymnre.

AJ'II‘Opl/lTMl’ISalIIflﬂ H MallMHHbIC BBIYHUCJ/JICHUSA IIpa aHaJH3¢ MHHAMHYECKHX
00beKTOB. J[MHaMIYecKie YCTPOICTBA U CUCTEMEI 3IEKTPOHHKH. 3a/aua aHaIn3a IH-
HaMUYECKOr0 PEXUMa IIPY NPOEKTUPOBAHUY U B Nporiecce (PyHKIHOHUPOBAHHS 0OBEK-
T0B. OCOOCHHOCTH MAIMHHBIX BEIMHCIICHUN B PEXXUME PEAIbHOrO BpeMeHH. OOBIKHO-
BeHHbIe MU depenHimansarie ypasHeHns (O/[Y) B HHXKEHEPHBIX M HAYYHBIX PacyeTax.
3anada Komm s O1Y. Hopmaneras dopma cucremsr OZY. Ipusenenue mubdepes-
[MaJbHOTO ypaBHEHHs K HOPMallbHOH dopMe. YCTOMYIMBOCTS pellleHus 3ana4m Kormu.
Ilorpemtocty npu 4YkcIeHHOM pemneHuy 3agaun Komm. JlokambHas MOIpeLIHOCT.
['nobaneras norpemHocts. [lopsagox TounocTr MeTozga. OHOIIATOBEIE X MHOTOLIArO-
BBIC, ABHBIC M HEABHBIC MCTOIBI. sIBHBIC MeTOABI PyHre - KyrTa mepsoro, BToporo u
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gyeTBepTOro nmopsaka. Ilonstue o meronax Pynre - Kyrra BEIcCOKOro mopsiaka. OneHka
norpemHocty 1o npasuny Pynre. O6mue cBemenus nmo Meropam ['wpa. Meroasr 'upa
IIEPBOTO U BTOpOro mopsaaka. Pemenue nuueiinol cuctemsr OY metomom I'mpa. SIB-
HBIC U HesBHBIC MeTOABI Aflamca. IloHATHE 0 MeTozmax MmporHo3a U KOPpeKuuu. Y cToi-
YUBOCTh METOAOB pemeHus 3amaun Komm. JXectkue cucremsl aubdepeHIHaIBHEIX
YPaBHEHHUM.

BbIMHCAHTE/IBHBIE METOBI ISl AHAIN32 UYBCTEBHTEILHOCTH YCTPOIHCTE U CH-
CTeM 3/1eKTPOHHKH. [Ipobnema pa3paGoTKu M SKCILTyaTaluM YCTPOMCTB M CHCTEM
SJICKTPOHUKHM IIPH y4eTe BIUSHUS U3MEHEHHI TapaMeTpoB SJIEMEHTOB Ha MX CBOIMCTBA.
IoHsTHE YyBCTBUTENEHOCTH YCTPOMCTBA MM CUCTEMEL. IIpoGiieMa MAIIMHHONO aHAH-
3@ YCTPOMCTB M CHCTEM C BEICOKOM 4yBCTBHTEIHHOCTHIO. 3aa4ya MOBLIIIEHUS yCTOMYH-
BOCTH  BBIYHCITUTENIBHOrO Iporecca. BEIYHCIEHMS Ha OCHOBE OpPTOrOHAIBHO-
TPEYTOJILHOIO Pa3jIOXKEHUS MATPHII.
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KOHTpOJ]beIe BOMNPOCHI

1. Meron I'aycca - 3eiinens s pelleHHs: cHCTeM HeTHHEHHBIX YPaBHEHHN U €ro
BapUAHTEI.

2. Merox Hetotona-Padcona mys pemmenns cucTeM HeTMHEHHEX YpaBHEHHIA.

3. AcUMNTOTHYECKas CXOMUMOCTb.

4. MeTozbl pereHns OHOTO ypaBHEHHS: MOJOBHHHOIO ACTICHUs, MPOCTON UTEpa-

uy, HerotoHa, cexyiux.

Merton SIxo6u anst permenns cucteM HeTHHEHHEIX YpaBHEHHIA.

I IpuHIHIT cKaThIX OTOOpaXKeHMii.

HnTeprnonsnus MEOrowieHoM Jlarpamka.

KoHeuHsle 1 pa3ziesieHHbIe Pa3HOCTH, UX CBA3B C IIPON3BOJHBIMH.

$9 M O

9. Mmuorounen HetoTona s HEPaBHOOTCTOSIIUX Y3JIOB.

10. Muorounen HetoTona m1st paBHOOTCTOSAIIHX Y3JI0B.

11.MBTeprionsuums KyOu4ecKuME CIUIaiHAMIL.

12. CpennexBanpaTiiHas ampoKCHMAIIHSL.

13.060011eHHOE pellleHre CHCTEMBI IHHEMHBIX alredpanvecKuX ypaBHEHHUI.

14. KsanpatypHsie popmynsl Herotona - Koteca 3aMKHYTOI'O THIIA.

15.@opmyna npsAMOyronsHUKOB Ha YaCTUYIHOM OTpe3Ke U cocTaBHas GopMyia mps-
MOYTOJIbHUKOB.

16.opmyna Tpamenuit Ha YACTHIHOM OTPE3KE H COCTABHAS (bopMyna Tpanenuii.

17.®@opmyna CumiicoHa Ha 4acTHYHOM OTpe3Ke U COCTABHAS dopmyna CuMmiicoHa.

18. ObbIKHOBeHHBIE U dEpeHIMATEHEE YPaBHEHAS (O1Y) B WHXEHEPHHIX H
Hay4YHBIX pacyeTax.

19. 3agaga Ko s OLY.

20.HopmansHas dopma cuctemsr OJTY.

21.YcroitunBocTs pemerus 3amagn Kormm.,

22.IIorpenHOCTH Ip¥ YUCIIEHHOM pelIeHHH 3a1a4u Komm.

23. O,I[HOIHal"OBI:Ie H MHOT'OIIAroBbI€, SIBHBIC U HEABHBIC MCTOHbI.

24 SBubie MeToxsl PyHre - KyTTa nepsoro, Broporo u YETBEPTOro MOPAAKA.

25.Meronsi I'upa.

26.51BHbIe ¥ HesIBHEIE MeTOIBI A aMca.

27. lousTHE O METONAX MPOTHO3a M KOPPEKLHH.

28. YCcTONYMBOCTh METOOB pewmenud 3agayu Komm.

29.)ectkue cuctems! nuddepeHIHATBHEIX YpaBHEHHUIA.

30. [Tpo6Gnema MAIIMHHOTO AHAIHM3a YCTPOMCTB W CHCTEM C BEICOKOI YyBCTBUTEIb-
HOCTBIO.



