AHHOTAIIUA JUCIHUIIJIMHBI

HA3BAHUE JUCHHUIIJINHBI
BA30OBAS YACTD
CymtHoctb, (Gopmbl, (QYHKIIMH HCTOpUYecKoro 3HaHUsA. OCOOEHHOCTH HMCTOPUUYECKOTO
Mctopus pasBuTus Poccun B mepuoj CpeaHEBEKOBbs. Poccuiickas uMIepuss B HOBOE BpEMS:

pedopmer u peBomoruu. CoBerckas Poccusi m Poccuiickas ®enepanmsi: OCHOBHBIC
1po0JIEMbI U IyTH Pa3BUTHA.

HNHocTpaHHbI A3BIK

KoMMyHHKaTHBHBIE YMEHUS B cepe yueOHOT0, TOBCETHEBHOTO U O(PHUIIMATIEHO-IETI0BOTO
oomenusi. Cdeppl U cuTyanuu  OOILIEHHUS:  MOBCEAHEBHO-OBITOBAs,  y4eOHO-
oOpa3oBaTeyibHasl; COLMOKYJIbTypHasd. DOHETUYECKUI acCleKT: COBEPILIEHCTBOBAHUE
IPOU3HOCUTENBHBIX M HMHTOHAIIMOHHBIX HABBIKOB, HEOOXOIUMBIX I MOPOXKJICHUS
YCTHBIX BBICKa3bIBaHUH (IIpenynpexacHue HUHTep(EpPeHIMH); COBEPIICHCTBOBAHUE
HABBIKOB UeHTUGUKAMK U quddepeHnnannu GOHETUYECKUX MapKEPOB BHICKA3bIBAHUA,
HEOOXOAUMBIX  JUIsl ~ MOHMUMaHMsl  3Byvalled  peud.  JIekcHyeckud  acIeKT:
COBEpUICHCTBOBAHNE HABBIKOB, HEOOXOJUMBIX /JIsi NOHMMaHUS TEKCTOB NPU YTEHUU /
ayJMpOBaHUHU; COBEPIICHCTBOBAHWE HABBIKOB PACIIO3HABAHUS CIOBOOOPA30BATEIBHBIX
(addukcanbHO-TIpeUKCATIBHBIX) JIEMEHTOB JIGKCUYECKUX €JIMHMI]; COBEPIIICHCTBOBAHUE
HABBIKOB CTPYKTYPHO-CEMAHTUYECKON MIACHTU(UKAIUU JEKCUYECKUX €IUHUIl B paMKax
PENJIOKEHHSI; COBEPILIEHCTBOBAHUE HABBIKOB, HEOOXOAUMBIX ISl TOPOKACHUS TEKCTOB B
YCTHOU / MUCbMEHHON (popMe; COBEPLIEHCTBOBAHNUE HABBIKOB aJIEKBATHOTO YIOTPEOICHUS
TEPMHUHOJIOTMYECKOW / HAay4YHOM JIEKCUKM B YCTHOM M TIMCbMEHHOM OOIICHUH.
['paMmaTHyUeCKUil acleKT: COBEPIIEHCTBOBAHME HABBIKOB PACMO3HABAaHUS MPU UYTEHUU /
ayJIMpOBAaHUM TEKCTOBBIX JIOTMKO-CMBICIOBBIX KOHHEKTOPOB; COBEPILIECHCTBOBAaHUE
HaBBIKOB YNOTPEOJICHNS B IPOLECCE YCTHOTO / MUCbMEHHOTO OPOKICHUS PEYU € YUETOM
BbIOOpPa COOTBETCTBYIOLIETO PEUYEBOIO HAMEPEHMsS] TEKCTOBBIX JIOTMKO-CMBICIOBBIX
KOHHEKTOPOB.

dunocodus

Mecrto u ponb dumocoduu B KynbType. McTopudeckue SMoXu W MIKOJbI (huiocodum.
dunocopus Kak MHUPOBO33peHHE. MOHUCTHYECKHE W TUIIOPATUCTUYECKUE KOHIEMIIUN
oviTus. Kaptunasr mupa. @umocodus mo3Hanus. MelieHne, JOTUKA U 3bIK. Jlorndeckue
NPUHITMIBEI MbIIUIeHus. HaydHnoe mo3Hanme. Meromonorus M Mmetoauka. Dunocodus




yenoBeka. Llennoctu. Co3nanme, camoco3nanue. CormanbHas Quiocodus. JBmxymime
CWJIBl M 3aKOHOMEPHOCTH HMCTOPUYECKOTO Iporecca. Ponb Hacuivs W HEHACHIIUAL.
[IpoOnema KpuTEpUEB U MPEAEIOB OOIECTBEHHOIO Nporpecca LluBunuzanus u KyJibTypa.
Hayka u Ttexnuka. Madopmammonnoe o6mectBo. Cdepsl 0OMECTBEHHON KU3HM.
[Tonmutuueckass opranuzanusi oOmiectBa. OOBEKTUBHBIE, CYOBEKTHBHBIE (AKTOPHI U
JE€TEPMUHAHTHI COLIUATBHOTO Pa3BUTHSL.

Bbe3onacHocthb
JKU3HEAEeATEIbLHOCTH

Obecnieuenne 6€30MacCHOCTH YEJIOBEKa B cpele obutanus, GOpMUPOBAaHUU KOMMOPTHOU
n Oe3omacHoil TexHOcheprl. MeTonsl HISHTU(PUKAIMKA W WCCICIOBAHHUS BPETHBIX |
onacHbIX (akTopoB cpeabl. CoxpaHeHHE KU3HM W 3JI0pOBbsi  pabOTHHMKA 3a CUeT
UCIIOJIb30BAHUSI COBPEMEHHBIX CPEJICTB 3alIUTHI. 3allUTa IMEepPCOHala, MPOU3BOACTBEHHBIX
U MHBIX OOBEKTOB, HACENEHUS OT BO3MOXKHBIX MOCIEIACTBUN YPE3BBIYAMHBIX CUTYalUN
TEXHOTEHHOTO ¥ MPUPOJTHOTO MPOUCXOXKICHU.

dusnyeckas KyJabTypa

duznyeckas KylabTypa B OOIIEKYJIbTYpPHOH U NMPo(heCCHOHATBHOM MOATOTOBKE CTYAEHTOB.
OcHoOBBI 310pOBOro oOpa3a KM3HU cTyJeHTa. Pusuueckas KyJbTypa B 0O€CleYeHUU
310poBbsi. CoIMaNbHO- OHOJOTMYECKHE OCHOBBI (pU3Myeckoil KyiabTypbl. CHopr.
NuauBuyanbHbIA BEIOOP CIIOPTA WM CUCTEMBI PU3NYECKUX yIpakHeHU. OcoOeHHOCTH
3aHATUI W30paHHBIM BUIOM crnopTa. OOmas ¢usnyeckas U cHeruanbHas CHOPTUBHAs
HOJITOTOBKA B CUCTEME (DU3MUECKOI0 BOCIIMTAHUSI.

duszuka

dusznueckre OCHOBBI ~MEXaHUKH. MosekynspHas, CcTaTucTudeckas (Qusuka u
TEPMOJIMHAMHKA. JEKTpHuecTBO M MarHeTtusMm. KonebGanusi u BonHbl. BomHoBass wu
kBaHTOBas ontuka. KBanroBas gusuka. SAnepuas pusuka. Guznueckuii mpakTUKYM.

IKOHOMUKA

[Ipennpusarue kak CyOBEeKT © OOBEKT MNPEANPUHUMATEIILCKOW  AEATEIbHOCTH;
HOPMATHBHBIC TPABOBBIE AKTHI, PEIVIAMECHTUPYIOIIHUE JESATEIbHOCTh MPEANPUITHUS;
MIPOU3BOJACTBEHHAS TPOTPAMMA, €€ MOKA3aTEIN U U3MEPUTEIIH.

MaremaTuka

AHanuTuyeckas reoMeTpus W JIMHeHHas anreOpa; OnpeaeiuTelId U MaTpPULbl; CUCTEMBI
JVMHENHBIX YpPaBHEHMI; KBaJpaTUyHble (DOpPMBI; JTUHEHHBIE MPOCTPAHCTBA, E€BKIIMIOBBI
IPOCTPAHCTBA; OPTOTOHAJBHBIN 0a3uc, COOCTBEHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHMSI.
OcHOBBI MaTeMaTH4eCKOro aHanusa; AuQepeHuranbHOe HCYUCIEHWE U ero
FEOMETPUYECKUE TNPWIOKEHUS, HMHTEIPAIIBHOE HCUHCICHHE W €ro NPWIOKEHUs,
HECOOCTBEHHbIE  WHTETpaibl; AKCTPEMYMBbl (DYHKIMIA HECKOJbKHX  HE3aBUCHUMBIX
NEPEMEHHBIX; 3JIEMEHThI (PYHKIIMOHAIBHOT'O aHAJIN3a; YHCIOBBIE PsJIbl, (PYHKIIMOHAIbHbBIE




psaner;, psabel Dypee, uaTErpan Pypre. OObIKHOBEeHHBIE AuddepeHInaIbHbIe YPaBHCHHSI,
nuHelHbie mudepeHnranbHble  YpaBHEHHUS, METOABl pemeHus auddepeHnnanTbHbIX
ypaBHeHUN. DYyHKIUM KOMIUIEKCHOTO TIEPEMEHHOTO, AHAIMTUYECKUE (DYHKITMH; PSIbI
Teiinopa u Jlopana, Teopus BBIYETOB; IpeoOpa3zoBanue Jlammaca U e€ro MpPUMEHEHUSI.
Kpatnabie uHTErpasnbl; CKajsipHble U BEKTOPHBIE TOJIS; ONEPaTOpbl B BEKTOPHOM aHAJIU3E;
UHTETpajbHble TeopeMbl. (OCHOBHBIC TIOHSITUSI TEOPUHM BEPOSTHOCTEW; CIydailHbIC
BEJIMYMHBI U UX PACIIPEICIICHHUS; DJIEMEHThI MAaTEeMaTHYECKON CTATUCTUKH.

IKOJOTrus

DKOJIOTHSI — OCHOBHBIE TEPMHHBI U OIpejesieHus; Ouocdepa M UEIOBEK: CTPYKTypa
o6rocdepbl, IKOCUCTEMbI, B3aMMOOTHOIICHUS OPraHU3Ma U CPE/bl, IKOJIOTHS U 3]]0POBbE
YeJIOBEKa; TJI00ANbHBIE MPOOJIEMbl OKPYXKAIOMIEH CpPeIbl, JKOJIOTMYECKUE MPUHIIUIIBI
PalMOHAJIBHOTO MCIIOJb30BaHUSL TMPUPOAHBIX PECYPCOB M OXPaHbl MPUPOIbI; OCHOBBI
SKOHOMHKH MPHUPOJOINOJIB30BAHUS; JKO3AIIUTHAS TEXHHUKA W TEXHOJOTHMH; OCHOBBI
AKOJOTMYECKOTO  TpaBa, MNpodecCHOHaNbHAs  OTBETCTBEHHOCTb,  MEXIYHApOJHOE
COTPYJIHMYECTBO B 00JIACTU OXPaHbl OKPYKAIOIIEH CPEJIbI.

Nudopmaruka

OCHOBHBIE TIOHSTUSI U METOJBl TEOPUU HH(POPMATUKKM M KOAUPOBaHMS. TexXHUUYECKHUE
CpelcTBa pealMu3aluyd HMHPOPMALMOHHBIX mpoueccoB. I[IporpaMMmHble  CpeacTBa
peanuzanuu UHGOPMAIMOHHBIX TMporieccoB. Mojenu peiieHus (QYHKIUOHAIBHBIX M
BBIYMCIIUTEIBHBIX 33/ady. AJrOpUTMHU3alUs MW MHOporpaMmupoBaHue. JIokKaibHblE U
riobanbHble cetn DBM. 3ammra uHpopManuu B ceTsaX. TeXHOIOTUH TPOrpaMMHUPOBAHHUS.
SI3pIKHM MpOrpaMMUPOBAaHUS BBICOKOT'O YPOBHSI.

MertpoJorus
JIEKTPOPAAUOM3MEPEHM I

Teopernyeckne OCHOBBI METpOJOTrHUA. OCHOBHBIE IMOHATHUS, CBS3aHHBIE CO CpPEACTBAMU
U3MEpeHHl. 3aKOHOMEPHOCTH (OPMUPOBAHMSI pe3yJbTaTa U3MEpPEHUs, IOHSATHUE
HOTPEIIHOCTH, HUCTOYHUKU TMOTpelrHocTed. AJIrOpuTMBI  00pabOTKU  pe3yJsIbTaTOB
u3MepeHuid. OCHOBHBIE MOJOKEHUs 3akoHAa P® 00 obecrnieueHUH €IUHCTBA M3MEPEHUM.
[IpaBoBbIE OCHOBBI CTaHAApTU3ALMU. MexXIyHapoHas OpraHu3alys N0 CTaHIapTU3aluu
(MCO). Ceprudukaiiys, ee posib B IOBBIIIEHUU Ka4eCTBA TPOIYKIIUU.

Hudposas 00padoTKa CHTHATIOB

JIuneitnpie nuckpetHble cucteMbl. Ludposbie GunbTpel. OPGdEeKTsl KBAaHTOBAaHUS B
muppoBeix QuibTpax. OnucaHue JTUCKPETHBIX CHUTHAJOB B YacTOTHOM 001acTH.
Huckpernoe  mpeoOpazoBanue  Dypsbe. beictpoe  mpeoOpazoBaHue Oypsbe.
MuorockopoctHbie cucteMbl [TOC.




OcHoBBI TeOpUM Lene

OcHoBHbIE 3aKOHBI U OOIIME METOAbl aHamu3a »dIEKTPUUECKux uemned. Pexum
rapMOHMYECKHX  KoieOaHuil. YactoTHple  xapakTepuCTHKA. OCHOBBI  TE€OpHH
YeTBIPEXIOMOCHUKOB. Teopus anexTpuueckux QuibTpoB. CrieKTpanibHOE MPECTaBICHNE
KojneOanuil. PexxuM HerapMoHuW4eckux BozaeucTBuil. llemn ¢ pacnpenesreHHbIMU
napamMeTpamu. DJIEKTPUUECKHUE 1IENHU C HEIMHEHHBIMU 3JIEMEHTAMH.

OcHoBBI PAaAn0OaABTOMATHKH U
YHpaBJCHUA TEXHUYCCKUMHU
CUCTEMaMH

O6mas xapakrepuctuka u onucanue PAC. OcCHOBHbIE TOHSTHS M OIpPEACIICHUS.
[Ipunnunel noctpoenus u kiaccudukanus PAC. 3aMKHYTBHI KOHTYp peryjJupoBaHUs,
perymarop cucrtembl. JluckpumuHatopsl PAC, wu3meputenu  paccoriacoBaHUS.
OyHKUMOHANIBbHBIE U CTPYKTYpHBIE cxeMbl PAC. JIunelinble cuctembl. OyHKIMOHATIBHBIE
cxembl OCHOBHBIX 23yeMeHTOB PAC. Marematuyeckoe omnucanue padoter PAC.
[lepenatounass QyHKIMS 3aMKHYTOM CHCTEMBI IO YIPaBISAIONIEMY BO3JIEHCTBUIO, IO
omuOKe W TO BO3MYIIAIOIIEMY BO3JaeicTBUIO. Bpemennbie xapaxkrtepuctuku PAC.
Yacrotusie xapakrtepuctukn PAC. Tumnosesie 3BeHbsi PAC. AHanu3 yCTOMYMBOCTH
muHeiHpix PAC. Ananu3 kadectBa padotel PAC. Anamu3 Tounoctu padbotel PAC.
Hemunelinbie cuctemsl. Henunueitneie PAC. OcHOBHBIE Pa3HOBUIHOCTH HEJIMHEUHOCTEM.
Metons! uccnenoanus HennHerHbIXx PAC. JIuneapuszanus. Henuneiinsie YAIL u @AITY.
Ontumaneaple W amantuBHble PAC. Onrmmanbaele PAC. 3amaua cmHTe3a PAC.
Hudposeie PAC. TounocTs u ycroitunBocTs 1upposeix PAC.

HNHxeHepHasi 1 KOMIIBIOTEPHAS
rpagpuxka

TeopeTnueckre OCHOBBI HauepTaTelbHOW reoMeTpuu. OpTOroHAIbHOE NPOCHUPOBAHUE U
ero cBoMcTBAa. KOMIUIEKCHBIE 4YEpPTEXU TOYEK, NPSMBIX M IUJIOCKOCTEH. B3anmHoe
MOJIO)KEHHE TOYEK, NPSIMBIX M IUIocKOocTed. KpuBble JIMHUM, TMOBEPXHOCTH U HUX
kinaccudukaiusa. KoMIiekcHple dYepTexu JHHUN U mnoBepxHocTel. [IpsMoyronbHbIe
AKCOHOMETPHUUYECKHE TPOCKIIMU: HW30METpusi, JauMeTpus. MeTtonbl mpeoOpa3zoBaHUN
KOMIUIEKCHOrO  ueprexa. [lo3ummonHele u  MeTtpuueckue 3amaud. PasBeprku
noBepxHocTed. ECKJ[. ®opmatel, macmTaObl, JUHUM, MPUQPTH, BUILI, pa3pe3bl U
ceyenusi. Hanecenus pasmepoB. U3nenus. Jlokymenrauus. Yeprex neranu U cOOpOUHBIN
yeprexk. CTpoutenbHbie YepTexku. CXeMbl JIEKTpUYECKue npuHiunuaibaeie. Hanecenue
pa3MEepoB Ha 4epTeXKE ACTAIM, COOPOYHOM UEPTEKE U CTPOUTEIBHOM dYepTexe. Bubi
coeMHeHu netanei. Pe3pObl U nx M300pakeHue Ha yepTexax. Pe3sn0oBbIE COCTMHEHUSI.
Coenunenue neraneid cBapkor u mabikoi. Cnernuduxanus. OCHOBBI KOMITBIOTEPHOU
rpaduku. 2D u 3D mogenupoBanue B CAIIP KOMIIAC. [lonyuenne accormmpoBaHHBIX
yepTexed u cnenudukamm.




CxeMo0-H CHCTEMOTEXHUKA
3JIEKTPOHHBIX CHCTEM

OcCHOBHbIE TEXHUYECKHME TIOKA3aTeNM U XapaKTEPUCTHUKU aHAJIOTOBBIX 3JIEKTPOHHBIX
ycTpoiicTB. [IpUHIMIIBI 3NIEKTPOHHOTO YCHJICHHUS aHAJOTOBBIX CHUTHAJIOB U TOCTPOCHUS
ycwinarened. OOpaTHas CBsI3b B 3JEKTPOHHBIX yCTPOMCTBax. Pexumbl pabOThI
TPAH3UCTOPHBIX YCHIUTEIBHBIX KACKaJOB; CIIOCOOBI OOECIeueHus: PeKMMOB PabOTHI MO
MOCTOSIHHOMY TOKY TpaH3ucTopa (uenu cwmemienus). Kackaapl mnpeaBapuTenbHOTO
ycwieHuss.  Mogenn — TpaH3uCTOpOB.  OKOHEYHBIE  YCWIMTEIbHBIE  KAacKaJpbl.
@OyHKIMOHANBHBIE Y376l Ha 0a3€¢ ONEPAlMOHHBIX YCUIMTENEH. Y CTpOiiCTBa CONMPSKEHUS
aHAJIOTOBBIX U IIU(PPOBBIX JIEKTPOHHBIX y3JI0B. Jlornueckne oCHOBBI LU(POBON TEXHUKH.
OnemeHTHas 6a3a HUGPOBON TEXHUKU. Y31bl HIUPPOBBIX YCTPOUCTB.

JJIEKTPOAMHAMHUKA U
pPacnpocTpaHeHue PaJHOBOJIH

OCHOBHBIE  YpaBHEHUS  DJJEKTPOMArHUTHOTO  TOJI. OJHEPruss U MOLIHOCTH
AJEKTPOMArHUTHOrO MoJjsi. Pemienns ypaBHeHnidi MakcBeUia Mpy 3a/IaHHBIX UCTOYHUKAX.
DJIEKTPOJIMHAMUYECKHE TMOTEHIHaNbl. OCHOBHBIE TEOPEMBlI W MPHUHIUIIBI B TEOPUU
FapMOHHMYECKUX ToJNed. H3iyuyeHne »IeKTpOMarHuTHBIX BOJH. lInockue BONHBI B
OAHOPOIHOM cpene. OTpakeHHe U NPEJTOMIICHUE TUIOCKUX BOJH Ha FPaHUIIE pa3ziena JByX
cpea. OOmme CcBOMCTBAa BOJIH, PACIPOCTPAHSAIONIUXCS B JIMHUAX IEpeJayd SHEPIrUMu.
Jlvaum nepemaun ¢ T BonmHamu. [lonple MeTayuIM4ecKue BOJHOBOABI. JIMHMM mepenaydu
MOBEPXHOCTHBIX BOJIH (BKJIIOYasi BOJIOKOHHBIE CBETOBOJIbI). HEOMHOPOAHOCTH B JMHUAX
nepenaun. OObeMHbIE pe3oHaTopbl. PacmpocTpaHeHue paguoBONH B PaJUOIUHUAX
HazeMHbix CMC. PacnpocTpaHeHue paJvoOBOJIH B paAHOIUMHUSIX cIyTHUKOBBIX CMC.
Bompochkl anexkrpoMarHuTHOM 0€30MacHOCTH M AJIEKTPOMArHUTHOM COBMECTHUMOCTH B

CMC.

OO0wmas Teopus cBA3U

O6mme cBeaeHus o TerekoMMmyHuKanuoHHbIX cuctemax (TKC). JlerepMuHupOBaHHBIC
curHasibl. Cnyuaiinele curHanel. Kananel  cBs3u.  Metonsl  GopMuUpOBaHUS U
npeoOpa3oBaHusl CUTHAJIOB B KaHalaX CBS3U. TeopeTHKOo-uH(GOPMAlMOHHBIE OCHOBBI
nepegayn cooOmieHnii. TeopeTrko-uH(POPMaIIMOHHBIE OCHOBBI 3aIlUTHl UH(pOpPMAIUU.
Teopuss NOMEXOYCTOMYMBOIO KOAMPOBAHMUSA. ONTUMAIBHBIA MPUEM  JUCKPETHBIX
coobuiennii.  OnTUManbHBIA  OpUEM  HENPEPBIBHBIX  cooOmieHui.  [TpuHImIbI
MHOTOKAHAJIbHOM CBA3M M pacnpeeseHuss HuHpopMauud. MeToabl MOBBILIEHUS
s pextuBHOCTH TKC

JJIeKTPOHHAA TEXHUKA

DJIEKTPUYECKHUE W MAarHUTHBIE [I€NU; OCHOBHBIE OMNPEAEICHUS, TOIMOJOTHYECKUE
IIapaMeTPbl U METOJIBl pacyeTa IEKTPUUECKUX LEINEN; aHaJINU3 U PacyeT JUHECUHBIX LEnen




MMEPEMCHHOI'O TOKA, dHAJIN3 U PACUCT SJICKTPUICCKUX ueneﬁ C HEJIMHECUHBIMU QJICMCHTAaMMU,
aHaJIn3 U pacuCT MArHUTHBIX ueneﬁ; SJICKTPOMArHuTHLIC YCTpOﬁCTBa N SJICKTPUICCKHUC
MallluHBbI; Tpchq)OpMaTOpBI; MalIrHblI ITOCTOAHHOI'O TOKad, ACHMHXPOHHBLIC MAIIWHBI,

CUHXPOHHBIE MAIlVHBI; OCHOBBI DIIEKTPOHUKU; KOHTAKTHBIE SABJICHUS;
MOJIyIIPOBOJJHUKOBBIE ~ JHMOJbI;  OWIIOJSIPHBIE  TPAH3UCTOPBI,  MOJYIPOBOJHUKOBBIE
AJIEMEHThl ~ HMHTETPaJbHBIX  MHUKPOCXEM;  NpUOOpBl €  3apsAJOBOM  CBA3BIO;

MOJIYIPOBOJHUKOBBIE  JIa3€pbl, MPUEMHUKHU U3ITYyYEHHUS, TEPMUCTOPHI, BapHUCTOPHI,
TEPMOIJIEKTPUUYECKUE TPUOOPHI.

Hay4Ho- ucciienoBaresibcKkas
padora

AHaJIN3 HayYHO-TEXHUYECKOW HMH(OpMAIIUU, OTEUECTBEHHOTO M 3apyOeKHOro OIbITa I10
TEMaTUKE HCCIEIOBaHMS; MOJCIMPOBAHUE OOBEKTOB M IPOIECCOB, B TOM YHCIE C
WCIIOJIb30BAaHUEM  CTAHAAPTHBIX IIaKETOB NPHUKIAAHBIX IPOrpamMM; ydacThe B
IJIAHUPOBAHUM M TIPOBEJACHUU SKCIIEPUMEHTOB IO 3aJIaHHOM MeToauKe, o0paboTka
pe3yJbTaTOB C MPUMEHEHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTUH W
TEXHUYECKUX CPEJICTB; COCTABJICHUE O030pPOB M OTYETOB IO pe3yjbTaTaM IPOBOJIMMBIX
WCCIICIOBAHUM; OpraHu3alus 3alUuThl 0OObEKTOB HMHTEUICKTYyalbHON COOCTBEHHOCTH U
pe3yJbTAaTOB MCCIIEA0BAaHUN U Pa3padOTOK;

BBenenue B cnnenuajibHOCTh

XapakTepucTuka TpPOoPEeCcCUOHATLHON NEATeIbHOCTH OakKajlaBpOB M CIEHUAINCTOB B
obnmactu MHPOKOMMYHHKAIIMOHHBIX TEXHOJOTUH U  paguodeKTpoHuKu. Hcropus
Pa3BUTHSL  PATUODICKTPOHUKHU, TPUOOPOCTPOCHHUS M TEXHUKH HWH(POKOMMYHUKAIUH.
Ucropust Tenerpaduoit cBszu. Hcrtopus tenedonnoit Csizu. Hcropusi pamnocBssu.
[lpunnunel  nmepenaun, nmnpuemMa U oOpaboTku uHbopMammu. Mogaynsaius U
neTektupoBanue  curHanoB. [lepemaya  wH(pOpManuoHHBIX — curHajoB.  [lpuem
UH(OPMAITMOHHBIX CUTHANIOB. MICTOpUS AIIEKTPOHUKH, MUKPO- U HAHODJEKTPOHHUKHU. Dpa
MOJIYIIPOBOJHUKOBBIX MpHOOpoB. Co3MaHue TPaH3UCTOPHOTO ycwiurtens. VHTerpanbHbie
MUKpOCXeMbl. 3akoH Mypa. @yHKIMOHAJIbHAs DJIEKTPOHMKA. HaHosnexkTpoHuka —
COBPEMEHHBIM dTam  pa3BuTUsl dJeKkTpoHukd. Hanorpybka wu rpaden. Pomb
MPOMBIIIJIEHHOW 3JEKTPOHUKU B COBPEMEHHOM BBICOKOTEXHOJIOTHMYHOM IPOW3BOJICTBE.
MeToaukn Hay4YHBIX WCCIEAOBAHUI M BHEJIPEHUE B MPOU3BOJACTBO. McTOpus pa3BUTus U
crieruanu3anus NPeaNnpusITAd paauoTexHuueckon otpaciu permoHa: OAO OHUMUIL,
OAO [IOKBA, OAO «IIO0 «Hpteim», OAO «PammozaBoxg um. A.C. Ilomosa», OAO
«Owmckuii mpubopocTpoutTenbHbiid 3aBoa uMm. H.I'. Kosumkoro», OAO «Carypn», OAO
«Cubupckue nprudopsl U CUCTEMBI» U Ap. TEeHACHITNN pa3BUTHUS PATHOITCKTPOHUKH.




BAPUATUBHASA YACTDH

Iudpossbie ycTpoiicTBa U
MHUKPOINPOLECCOPHI

OnexTpoHHble KiItouM. TpaH3uTHble Kiatoud. Kiroun Ha OMONOJISPHBIX TPAH3UCTOPAX.
dopmHupoBaHUE UMITYJIbCOB. [lOynPOBOAHMKOBBIE JIOTUYECKUE 3JIEMEHTHI. Tpurreps.
OcHOBBI TEOpUM aireOpbl JIOTUKU M JIOTUYECKUX cxeM. KoMOMHaIlMOHHBIE CXEMBI.
CymmaTopel U apu(pMETHUKO-JIOTUYECKUE YCTPOUCTBA. ACHHXPOHHBIE NOTEHLUAIbHBIE
Tpurrepbl. CUETYMKM C IOCJIEOBATEIbHBIM U NapauIeIbHBIM NEPEHOCOM. AHAIOro-
nugpossie mpeodpazoBarenu. lludpo-anamorossie mpeoOpazoBaTeny. 3aNOMHHAONINE
ycrpoiictBa. IlepcmexktuBbl  pa3Butusi nuUdpoBoil  TexHukU. [Iporpammupyembie
normyeckue HMC. DnemeHTapHas 0a3a W JIOTMYECKHE OCHOBBI MOCTpoeHHs OBM.
ApXHUTEKTYypa MUKPOITPOLIECCOPHBIX BBIYMCIUTEIBHBIX YCTPOUCTB. CIIOCOOBI Opranu3aiuu
namaTy. [lepcniekTuBel pa3BUTHS MUKpPOIpoueccopHor TexHuku. lloctpoenne OBM Ha
6a3e mukponpoieccoproro komriekra (MIIK) K580.

Pagunomartepuansl u
PAaAHOKOMIIOHEHTHI

CTpOGHI/IG, CTPYKTypa H CBOMCTBA MaTCpUuaIOB. KOHCTpYKI_[I/IOHHBIC MaTCpUaJibl.
DeMEeHTHI 30HHOM TCOPpUH TBEPAOTO TCJIa. HpOBO,Z[HHKOBBIG MaTCpHUaJIbl.
HOJIYHpOBOIIHI/IKOBLIe MaTCpuabl. I[I/IBJICKTPI/ILICCKHG MaTCpHUaJIbl. MarsuTHbIC
MaTCpUaJIbl. ITaccuBHBIE KOMIIOHEHTHI QJICKTPOHHBIX CPCACTB.

OCHOBBI KOMIIBIOTEPHOT 0
MO/IeJTUPOBAHUS
PaaHo03JIeKTPOHHBIX YCTPOICTB

Hctopus pa3BuTHS MaTeMaTHYECKHMX MOJCIEH KOMIIOHEHTOB. AJTOPUTM pa3pabOTKH
paguosnexkTporHoro w3nenus. Cranmaptel omucanus mojeneit. [Iporpamma PSPICE.
MeToauku U3MepeHUsl YETHIPEXIOTIOCHBIX U JIBYXITOJIOCHBIX MapaMEeTPOB AJIEKTPOHHBIX
cxeM. Mojenn MacCMBHBIX JIBYXMOJIOCHUKOB. JIMHeapusauuss wmoxenen. Mogenu
UCTOYHUKOB curHajmoB. COCTaBJIeHHE MOJCIM CXEMbl Ha OCHOBE METOJIa Y3JIOBBIX
MOTEHIIUAJIOB. AJNTrOpuT™M (OPMUPOBAHUS MATPHUIIBI MPOBOJUMOCTH U BEKTOpa TOKOB.
VYnpasisiemble UCTOYHUKU. MoOJenupoBaHUE AJIEKTPOHHBIX KOMIIOHEHTOB C TOMOIIBIO
yOpaBIsieMbIX MCTOYHMKOB. Mojenu uieanbHbIX ycuiautene. Moauduxanus metojna
y3JIOBBIX MOTEHITUAIOB JUIS Clydas UicalbHBIX ycuauTenaehd. Moaenn TpancGpopMaTopos.
Mogens anuHHOW JIMHUK. Moaens onepanmoHHoro ycunurens. Moaens auona. Moaenp
ounossipHOrO TpaH3ucTtopa. Mojenbs TonieBoro Tpansuctopa. lllymoBeie Mopenu
KOMIIOHEHTOB M X MapaMeTpbl. TeMnepaTypHble CBOMCTBA 3JIEKTPOHHBIX KOMIIOHEHTOB.

OCHOBBI TEOPHH HAIEKHOCTH
PaaH03JIeKTPOHHBIX CPEICTB

B nmanHoM AUCHMIUIMHE W3JIOKEHBI MaTeMaTH4YeCKHe OCHOBBI HaaexkHocTH POC,
MOKa3aTeIn JIOJTOBEYHOCTH, O€30TKA3HOCTH, PEMOHTOIPHUTOJHOCTH M COXPAHSIEMOCTH.




[IpeacTraBieHbl aHATUTHYECKUME 3aBUCUMOCTH MEXJYy OCHOBHBIMM IIOKa3aTeNsIMH
HaaéxHoctn. (OOOCHOBaH BBIOOp TMOKaszareneil. PaccMOTpeHBI OCHOBBI  OIICHKH
HaAEKHOCTH KOMIUIEKTYIOMUX 3ieMeHToB POC, a Takxe (pakTophl, BIMAIOINIME HA HUX.
Junst  ouenkn HagéxHocth POC Ha cTaguuM  NOpPOEKTUPOBAHUS  PACCMOTPEHBI
OpUEHTHUPOBOYHBIE U YTOYHEHHBIE METObI pacueTa. BaxxHelnmuM MeTonoM olOecreyeHus
TpeOyeMbIX ToOKa3areneid  saBisieTca  pesepBupoBaHue POC. OcCHOBBI  OIIEHKH
PE3EpPBUPOBAHHBIX M3/EIUN IPEACTABICHbl B CIELUAIbHOM pa3jeie TUCHUILUIMHBEL. B
3aKJIIOUYEHUE JMCLUUIUIMHBI PAaCCMOTPEHBl METOJABI M IMYTH OOECIEUEHUS W YIIyqILECHUS
HaJEKHOCTU Ha PA3JIMYHBIX CTAUAX KU3HEHHOTO Iukia POC.

JUist yCBOEHMS JAQHHOM JUCUMIUIMHBI CTYIAEHTHI JOJDKHBI BIAAETh clel. Paznenamu
MaTeMaTHUKH (Teopusi BEpOATHOCTEN, MaTeMaTHYeCcKasl CTaTUCTUKA U Jp.)

OCHOBBI KOHCTPYUPOBAHUS U
TeXHOJIOTMH NPOU3BO/ICTBA
PAAN03JIeKTPOHHBIX CPeICTB

Tepmunonorus u knaccuduxanus POC. Tenmenumu paszputus koHCTpykuuii POC u
dbakTopbl, OMpEACNSIoONUe HUX. O6mme npuHUUNBl  KOHCTpyupoBanus POC.
KoHcTpynpoBanre (QyHKIIMOHAIBHBIX SYEEK, y3J0B, OJOKOB, KOMIUIEKCOB U KOMILJIEKTOB
POC. Mexannueckue Bo3aencTBus u 3ammra KoOHCTpykiui POC. Konctpynposanue POC
C YYETOM DJIEKTPOMAarHUTHOM COBMECTHUMOCTH. KOHCTpyHpOBaHME JIEKTPUUYECKHUX
coequHeHnd. OCHOBBI MPOEKTUPOBAHUSA TEXHOJOTHYECKUX IPOLIECCOB B IMPOU3BOJCTBE
JJEKTPOHHBIX  CPEACTB M TEXHOJOTMYEecKas MOAroTroBka mnpousBoacrBa  OC.
TexHoJIOrMYeCKHE MPOLECChl MPOU3BOJCTBA 3JIEKTPOHHBIX Moxayied IC. TexHonorus
MastHbIX COECJMHEHUM.

TBepaoTenbHasi M ONITHYECKAS
3JIEKTPOHUKA

DneMeHTapHble MPOLECCHl IPU B3aUMOJECHCTBUN AJIEKTPOHOB, aTOMHBIX YaCTULl U MOHOB.
OCHOBHBIE IOHATHS 30HHOW TEOPHUH MOTYITPOBOIHUKOB. CTaTUCTHKA JIEKTPOHOB U JBIPOK
B IOJIYIPOBOAHMKAX. BBIPOKIEHHBIE W HEBBIPOXKICHHBIE  IOJIYNPOBOIHHUKMU.
Konuentpauuss HocuTenel 3apsiia B COOCTBEHHOM M IPUMECHOM IMOJIYIPOBOJHUKAX B
YCIOBHUSX TEPMOJIMHAMHUYECKOT O paBHOBECHS. HepaBHoBecHOE COCTOSIHUE
nosynposogHuka. IIpoueccsl IepeHoca HoOcUTENEHd 3apsaa B IOJYIPOBOJHHUKAX.
['enepauust 1 pexkoMOMHAIMS HOCUTENEH 3apsiia. BiusHue 31eKTpUYecKoro mojs Ha
00BEMHYIO U TOBEPXHOCTHYIO 3JIEKTPOMPOBOJHOCTH MOJYNPOBOAHUKOB. TemmneparypHbie
3aBUCUMOCTH  KOHLICHTpAallUM, IIOJBHXXKHOCTU U  YACIABHOW  BJIEKTPONPOBOAHOCTHU
NOJYIIPOBOAHUKOB.  OnNTHYECKME W TEIUIOBBIE  CBOWCTBA  IOJYNPOBOJHHUKOB.
@OTOINEKTPUUECKUE W TEPMOIIEKTPUUECKHE  SIBJIICHUSA.  DJIEKTPOHHO-JBIPOYHBIE
nepexonpl. M3orunsele M aHu3oTMnHble rereponepexoipl. KoHTakThl mertamn —




MOJIYIPOBOJHUK  ['paHUIBl  IMAJIEKTPUK  —MOJXYNPOBOAHUK. [lomynpoBoaHHMKOBBIE
npuOOpbl, OCHOBAHHBIE Ha WCHOJIB30BAHUU DJIEKTPHUUYECKUX CBOWCTB AJIEKTPOHHO-
JBIPOYHBIX IMEPEXO0JI0B U KOHTAKTOB METAUI — MOJYHNPOBOIHUK. [I0dynpoBOAHHKOBBIE
JMO/IbI, OUTIONAPHBIE TPAH3UCTOPHI U THPUCTOPHL. [loneBbie TpaH3UCTOPHI U MPUOOPHI C
3apsAI0BOM CBS3bI0. PAa3HOBUIHOCTH NOJIYIIPOBOJHUKOBBIX IPHUOOPOB, MPUHLUIT IEHCTBHS,
OCHOBHBIE€ IapaMETpbl M XapaKTEPUCTUKH, 00JacTH NpUMEHEHHs. ONTO3JEKTPOHHBIC
MOJIYIIPOBOJJHUKOBBIE TPUOOPHL. TepMO3IIEKTpUUYECKHE U TallbBAHOMArHUTHBIE TPUOOPHI U
ycrpoiictBa. CHIIOBBIE MOJYNPOBOJHUKOBBIE MPHOOPHI M MPUOOPHI A pabOThl NpHU
AKCTpEMaJbHBIX Temrmeparypax. [lomynpoBOAHMKOBBIE MPUOOPHI MHUKPOIIEKTPOHUKHU.
SIBneHus TaBUHHOTO IPo0os p-n nepexoa. JIaBUHHO-TIpOJIETHBIE TUObI U ANO/bI ['aHHAa.
['eTepoCcTpyKTypHBIE AMOABI M TPAH3UCTOPBI, TPAH3UCTOPBI C BBICOKOM IOJBHUYKHOCTBIO
ANEeKTPOHOB. IloynmpOBOHUKOBBIE CBETOAMOABI W JIa3epbl, HX OCOOEHHOCTU U
xapaktepuctuku.  ['erepocBeroguonsl M rereponasepsl.  [lomynpoBoAHMKOBBIE
doronpueMHukH:  (poTope3ucTopbl, (GoTomuonabl, p-i-N-GOTOAMOABI W  JIABHHHBIC
(OTOIMO/IBI, COJTHEYHBIE (DOTOIIEMEHTHI

DOYHKINOHAIBHAA YJIEKTPOHUKA

[TonynpoBOIHUKOBBIE JTUOJBI (Pa3HOBUIHOCTH TMOJYIPOBOJAHUKOBBIX JIMOJOB M HX
ocobeHHocTH) TpaH3uCTOPHI (MPUHLIMI JACUCTBUSI, CXeMa BKJIIOYEHUS, PEKUMBI PaOOTHI,
CTaTUYECKUE XApPAKTEPUCTUKH, IapaMeTphbl, OJICKTPUUECKHE MOJACIH, YacTOTHbIE U
UMITYJIbCHBIC ~ CBOMCTBA OHWIOJIAPHOTO TPAH3UCTOPA, TIOJEBOTO  TpPaH3UCTOpa C
YOPABJISIONIMM  3JIEKTPOHHO-IBIPOYHBIM  TEPEXOJIOM U TMEePexXoJoM  MeTayll-
MOJIYIPOBOJTHUK, TPAH3UCTOPA CO CTPYKTYpOH MeTauI-IUdJIEKTPUK-TIOTYITPOBOTHUK
(MIT); mpuHIMO OeHCTBUS U BOJbTAMIIEPHBIE XapaKTEPUCTUKU TPAaH3UCTOPOB) OCHOBBI
MUKPOAJIEKTPOHUKH (OCHOBHBIE TIOHSITHS MUKPOIJICKTPOHUKH, JIOCTOMHCTBA
MUKPOAJIEKTPOHHBIX H3JEJINM; TPEICTaBICHUEe O (PU3UKO-TEXHOJIOTHUECKHX MPOIeccax
U3TOTOBJICHUN AaKTHUBHBIX U MACCUBHBIX DJIEMEHTOB IMOJIYNPOBOJIHUKOBBIX U THOPUIHBIX
MHUKPOCXEM; MHBEPTOP M YCWIMTEIBHBIN KacKaJ Kak OCHOBa ITU(POBBIX U aHAJIOTOBBIX
MUKpocxeM) OnepaiiMoHHbIe YCHUIIUTENM (CTPYKTYpPHAsi CXeMa ONEePAIIMOHHOTO YCUITUTEs
(OY), npencrarienue o audPpepeHIIMaTIbHOM YCUIUTEIBHOM KackKajie, cXemax CIBHUTra
ypOBHEH TMOTEHIMada W BBIXOJHOIO Kackana; ocoOeHHocTu BkioueHus OV)
CoBpeMeHHbIE TEXHOJOTUM B MHUKPOIJIEKTPOHUKE (TPOOJEMBbl TMOBBIIMICHUS CTENEHU
WHTETpalMy;  MpUMEHeHHe  0a30BOr0  MaTPUYHOrO  KpUCTalla;  Mepexod K
(GYHKIIMOHATBHOM DJIEKTPOHUKE, TOHATHE O TOBEPXHOCTHO-aKyCTUYECKHX BOJHAX,




HWIMHAPUYECKUX MarHUTHBIX JOMEHaX, Mpubopax C 3apsAoBOM CBs3bl0) MeTomabl
MOJIETTUPOBAHUS PATHOIICKTPOHHBIX YCTPOMCTB, UYETHIPEXMOIIOCHUKUA. JIEKTPOHHBIE
yCTPOMCTBA — BBHINIPSIMUTEIH, YCUITUTENN, TeHEPAaTOphbl. PamnosnexkTpoHHble yCTpOHCTBa B
cpeacTBax 00pabOTKU, XpaHEHUS U Mepeiadd HHPOPMAITHH.

DJIeKTPONUTAHHE
PaN03JIeKTPOHHBIX CPEICTB

Knaccmbuxaunﬂ u O6HII/Ie IMPUHOUIIBI ITOCTPOCHUSA HMCTOYHUKOB IIUTAHHUA, CCTCBBLIC
(bI/IJ'ILTpBI, MaJIOMOIIIHBIC CHUJIOBBIC TpaHC(i)OpMaTOpLI, CXCMBI BBIIIPAMIICHUA, VIIPABIEICMBIC
BBIIIPAMUTCIIN, CIUIAKHUBAIOIINUC (bHJIBTpBI, JIMHCHHBIC CTa6I/IJ'II/IBaT0pI>I HaIIPsOKCHUA,
HMITYJIbCHBIC Hp606p8,30BaTeJII/I u CTa6I/IJ'II/ISaT0pLI HaIIPAKCHUA, CCTCBBIC HMITYJIBCHBIC
HNCTOYHHUKH IIUTAHUA, IIPHUMCHCHUC HWHTCTPAJIbHBIX MHUKPOCXEM IJII IMOCTPOCHUA
HNCTOYHHNKOB ITNTaHU:.

OcHOBBI TEOpUH
PAANOTEXHNYECKHUX Lenei u
CHUTHAJIOB

OCHOBHBIE IOHATHS U 3aKOHBI TEOPHUH JIEKTPUUYECKUX LENEH, METOIbl aHAIN3a JIMHEHHBIX
uened (MeToJ SKBUBAJEHTHBIX MpPeoOpa3oBaHUM, METOJ KOHTYPHBIX TOKOB, METOJ
y3JI0OBBIX MOTEHLHAIOB, METOJ 3KBHUBAJIECHTHOIO T€HEpPATOpa), PE30HAHC HANpPSHKEHUI,
PE30HAHC TOKOB, NEPEXOIHBIE IMPOLECCHl B JIMHEMHBIX LEIAX W METOABl MX pAcyeTa,
HEJIMHEWHBIE DJIEKTPUYECKAE U MArHUTHBIE LIENU IMOCTOSHHOTO U IIEPEMEHHOI0 TOKA, LENN
C pacnpene’IeHHbIMH MapaMeTpaMu, HU(POBbIE Lenu. PexXuM rapMOHUYECKUX KoJIeOaHUM.
YacTtoTHple  XapakTepuCTUKU. (OCHOBBI TEOPUM  YETBIPEXIIOIIOCHUKOB. Teopus
anekTpudeckux (uiabTpoB. ChHekTpajibHOe TmpenacraBieHue Kkojebanui. lLlemn ¢
pacupeeIeHHbIMU IapaMeTpaMy. DJIEKTPUYECKHUE LENTH C HEJTMHENHBIMU 3JIEMEHTAMU.

XumMusa

Ctpoenue aroma u nepuoauyeckas cucrtema J[.M. MenneneeBa. Xumuueckas CBsA3b U
cTpoeHue MoJieKyd. OCHOBHBIE KJIacChl HEOPTaHWYECKHWX COCAMHEHUN. YdYeHHe o
pactBopax. PaBHOBecMe B pacTBOpax »dJIEKTPOIUTOB. (OCHOBHBIE 3aKOHOMEPHOCTHU
MPOTEKAaHUSI ~XUMHMYECKMX  IPOIECCOB  (OCHOBBI ~ XMUMHUYECKONW  TEPMOIMHAMUKHU;
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU; DJIEKTPOABIKYIIUE CUIbI U JJIEKTPOJIHBIC
MOTEHIUAJbI). XUMHUYECKasi KUHETUKA M KaTajiu3. XMMHUUYECKOE paBHOBECHE. DJIEMEHTHI
OpraHUYeCcKON XUMHUHU. BBICOKOMOJICKYISIPHBIE COCIMHEHUS. JIEMEHTHl (PU3nUecKorl u
KOJUIOMJTHOM XUMHK. XUMUYECKasl UICHTU(UKAITHS.

YcTpoiicTBa CBEPXBBICOKOM
YacTOThl U AHTEHHBI

OcHoBbI TeOpuM aHTeHH. OCHOBHBIE MTAPAMETPHI AHTEHH. AHTEHHA B PEKHUME MEpeladn U
npuema. OleMeHTapHble u3iydarend. OCHOBHBIE KIAcChl aHTEHH. BuOparopHbie
anTeHHbl. CucTeMbl BUOPATOPHBIX aHTEeHH. CHCTEMBbl TUHEHHBIX H3TydaTesei. AHTCHHBI
Oerymieil BOJHBL. ATEpPTypHbIE aHTEHHBI. 3epKaJbHbIE AaHTCHHBI. JIByX3epKaJbHbBIC




anTeHHbl. COOTHOIICHHMSI MEXAy TMapaMeTpaMd B peXHUME IMpHeMa U Iepeaayu.
O¢ddextuBnas miomans anteHHsl. lllymoBas temmeparypa. CorinacoBaHue aHTEHHBI C
cucteMoil. Ocobennoctu CBY-auanazona. Meroasl anaimmuza CBUY-ycrpoiictB. MaTtpuia
paccesHusa. CBolicTBa MaTpHlbl paccesdHus. Jlekomno3uuus. MeToasl peKOMMIO3UIUU.
MoctoBsle ycTpoiictBa. Hamnpasnennsle oTBerBHTENM. COracyromue YCTpPOKMCTBa.
dazoBpamatenu. OOvemMHBIE pe3oHAaTOpbl. deppuToBBIE yCTpOWCTBA. AHTEHHBIE
nepexitoyaTeny. O01me NpuHIUIBI IOCTPOEHHUS ANEKTPOHHBIX pudbopos CBY.

DJIeKTpOopaauonu3MepeHust

OCHOBBI  TEOpUU HU3MEPEHHM. IEKTPOMEXAHUYECKUE H3MEPUTENbHBIE MPUOOPHI.
CeHcopbl, U3MEpUTENbHBIE MpeoOpazoBaTeu, MaTYMKA. (OCHOBHBIE XapaKTEPUCTUKH.
dusnueckue SBICHUS, IOJIOKEHHBIE B OCHOBY pabOThl CEHCOPOB. M3MeputenbHbIC
mpeo0pa3oBaTeIM IEKTPUUECKUX U HEAJICKTPUUECKUX BEIIMYUH B DJIEKTPUUECKHE.

Hpuxkiaagnas pusnyeckas
KYJbTypa

[Tcuxodu3noaorndeckne OCHOBBI YUCOHOTO TPy/la W MHTEIUICKTyIBHOW JEATEIHLHOCTH.
CpenctBa (uU3MYECKOW KYyJIbTYpPhl B peryiupoBaHuu padoTocnocoOHocTtu. BpaueOHO-
MEeJarOTHYCCKNE HWCCIACAOBAaHUS W CAMOKOHTPOJb 3aHUMAIOIMUXCSA  (PU3NYECKUMH
yOpaXKHEHUIMH H cropToMm. lIpodeccrmonansHO-TipuKiIamgHas (Gu3nydeckas MOATOTOBKA
CTyJIeHTOB. Ddu3nyecKasi KyJbTypa B MPOU3BOJICTBEHHON JCATEIHHOCTH.

JANCHUMIIVIMHBI 110 BBIBOPY

A3bIKN MPOrpaMMHUPOBAHUS

C/C++

[Tonsitue 00 00BEKTHO-OpueHTUpPOBAaHHOM mporpammupoBanuu (OOII). AOGcrpakuust u
unkancynsauusa. Hacnenosanue. [lomumopusm. OO030p mnporpamm, MOANEPKUBAIOIINX
napaaurmy OOIL. OO6mme cBenenuss o s3pike CH++ U cpene  BHU3YaIbHOTO
nporpammupoBanusi Borland C++ Builder. JleiicTBusi monb3oBaTeNss MO CO3aHUIO
uHTepdeiica mporpaMmbl. TUIBI JaHHBIX W TpaBuia OOBSBICHUS MEPEMEHHBIX. THIIBI
namatu. [Ipon3BojHble THUMBI JAaHHBIX. MaccuBbl, yKa3aTenH, (PYHKUUHU, CTPYKTYpHI,
o0benuHenus. [IpaBuna 3anucu BeIpaxkeHU. ApupMETHUYECKUE U JTIOTUYECKHE Olepaluu.
Omnepatop nposepku ycinoBus. Oneparopbl UKIOB (uukia Tuna while, nukn tuna do —
while, nukin tumna for). [IpaBuna nepenaun napameTpoB B (yHKUMU. THITBI BO3BPAIAEMBbIX
3HaueHuid. [IpaBuna oObsaBieHus PyHku OTKpBITHIE U 3aKpbIThie cekuuu. MHTepdelic ¢
nporpamMmoi noJsib3oBatens. [IpaBuna Bbi3oBa ¢yHkuuid. IlpaBuna oObsABIECHUS KIACCOB.
O6paboTUMKU COOBITHI, CBA3aHHBIX C ICHCTBUSMH TOJH30BATEIIS.

IIpuxkiagHas MexaHUKa

Knaccudukanus mexanusmoB, y370B U Aetayieil. OCHOBBI MPOEKTUPOBAHUS MEXAaHU3MOB,
ctaanu pa3paboTku. TpeboBaHMs K JETaIsIM, KpUTEPUH pabOTOCIIOCOOHOCTH U BIUSIONINE




Ha HUX (akTtopsl. CoenmuHEeHUs AeTallel: pe3hb0OBBIC, 3aKIICIIOYHBIC, CBAPHBIC, TAsHEIE,
KJIEeBbIC, C HATATOM, IIMOHOYHBIC, 3yOuaThie, MTU(PTOBBIC, KIEMMOBBIE, MPOPUIHHBIC;
KOHCTPYKIIUSI U pacueThl COEAMHEHU Ha TPOUYHOCTh. MeXaHUUeCKUE Mepeiaun: 3youarnle,
YepBSYHBIC, TUIAHETAPHBIC, BOJHOBLIC, PHIYaXKHBIC, (PPUKIIMOHHBIC, PEMCHHEIE, IICITHEIE,
MepeIaYu BUHT-TAWKa; pacueTbl MEpefady Ha MPOYHOCThb. Bambl U OCH, KOHCTPYKUHUS U
pacyeTbl Ha MPOYHOCTh M KECTKOCTh. [IOAIMMMHUKN KauyeHHsI U CKOJIbKEHHS, BBIOOp U
pacyeThl Ha MPOYHOCTh. YIUIOTHUTENBbHBIE YCTPOCTBA. KOHCTPYKIMH MOJIIMITHUKOBBIX
y3J0B. Ympyrue nsieMeHThl. My(Thl MexaHudeckux MnpuBojoB. KoprycHbie aetanu
MEXaHHU3MOB.

MudpoBbie CUTHAJIbHBIC
MPOUECCOPHI U X NPUMEHEHUS

DOnexTpoHHble KiItoud. TpaH3uTHble Kiatoud. Kiroun Ha OMONOJISPHBIX TPAH3UCTOPAX.
@opMHpOBaHUE HUMITYJIbCOB. [IOIyNpPOBOAHUKOBBIE JIOTMYECKHE AIJIEMEHTHI. TpHUITEpHI.
OcHOBBI TeOpUM airedOpbl JIOTUKU U JIOTUYECKUX cxeM. KoMOMHallMOHHBIE CXEMBI.
CymMmaropsl U apu(pMETHUKO-JIOTMYECKUE YCTPOMCTBA. ACHHXPOHHBIE MOTEHIUATIbHBIC
Tpurrepsl. CUETYMKH C MOCJENOBATEIbHBIM M MapajuleIbHBIM MEePEeHOCOM. AHAJIOro-
uupposeie npeodpazoBatenu. lludpo-anamoroseie mnpeoOpa3zoBaTenu. 3anOMHHAIOIINE
ycrpoiictBa. llepcriektuBbl  pa3BuTusi HUGPOBOM  TeXHHKU. [IporpamMmmupyembie
normyeckue HMC. DnemeHTtapHas 0a3a W JOTMYECKHE OCHOBBI MOCTpoeHHs OBM.
ApPXHUTEKTYypa MUKPOIPOLIECCOPHBIX BBIYMCIUTEIBHBIX YCTPOUCTB. CIOCOOBI OpraHu3aliu
namsTH. [lepcriekTrBbl pa3zBUTHSI MUKpoIpolieccopHor TexHuku. I[loctpoenne OBM Ha
6a3e mukponponeccoproro komrmiekta (MITK) K580.

CucreMbl 1 MeTObI
ABTOMATU3MPOBAHHOI0
KOHCTPYUPOBAHUSA U TEXHOJIOTHHU
NPOEKTUPOBAHMS

OCHOBBI aBTOMAaTM3MPOBAHHOTO IPOEKTUPOBAHUS KOHCTPYKIHA M TEXHOJOTHYECKHX
npoueccoB  POC;  npuHOMOBI  aBTOMAaruM3alUMd  IPOEKTUPOBAaHUS;  CUCTEMBI
aBromatuszupoBanHoro npoektupoBanus (CAIIP) POC; Buasl obecneuennss CAIIP POC;
texHuueckue cpeacrsa CAIIP u ux pa3BuTue; MareMaTHdyeckue MOJAETU OOBEKTOB
IIPOCKTUPOBAHMS; METOJbl ABTOMATU3UPOBAHHOTO ITPOEKTUPOBAHUS KOHCTPYKIUH U
TEXHOJIOTUYECKUX MPOLECCOB PA3IUYHOIO YPOBHSI HMEpapXuu; aHaiu3, BepuuKaus H
ONTUMH3alMa NpOeKTHbIX pemeHud cpeacrtBamu CAIIP; skcnepTHeie cuCTEMBI B
TEXHOJIOTUW;  aBTOMATU3UPOBAHHBIE  CUCTEMBl  TEXHOJIOTMYECKOW  IMOATOTOBKHU
IPOU3BOJICTBA; KOMIUIEKCHbIe MHTeIeKTyanbHbie CAIIP mist pa3paboTKu COBpEMEHHBIX
KOHCTPYKIIMHA M TEXHOJOTMYECKHX IMPOIECCOB JJIEKTPOHHBIX CPEACTB; 3(PPEKTUBHOCTD
npumMenenust CAIIP.




CxeMOTEeXHHKA AaHAJIOTOBBIX
3JICKTPOHHBIX YCTPOUCTB

Mertoabl aHann3a aHAJOTOBBIX YCTPOMCTB HAa OCHOBE SKBUBAJICHTHBIX cxeM. [IpHHIMUIBI
MOCTPOCHUSI YCTPOMCTB ¢ 0OpaTHOM CBsI3bl0. (CXEMOTEXHUKY OCHOBHBIX KAacKaJlOB
YCHJINTEILHBIX YCTPOUCTB. ba3oBbie cxeMHbIe KOH(MUTYpPAIIUNA aHAJIOTOBBIX HHTETPATBHBIX
CXEM; ONEepaluoOHHbIX ycunutTened. CaMOCTOSTEIbHO OCYLIECTBISITh TOCTAHOBKY U
peIIeHNsT HOBBIX MH)KCHEPHBIX 3a7a4 B 00JIACTH aHAJIOTOBON 00pabOTKH paglOCHTHAJIOB.
CoBpeMeHHbIE CPEJCTBA BBIYUCIUTENHHON TEXHUKH JJIsI CHHTE3a U aHalli3a aHaJIOTOBBIX
cxemM. Meroapl pacyeta U CHOCOOBI  CXEMOTEXHHUYECKOTO  MPOEKTUPOBAHUS
pa3pabaThiBa€MbIX  aHAJIOTOBBIX  yCTpOMCTB. CHocoObl  peanu3aldyd  pa3IudHbIX
(GYHKIMOHATBHBIX COOTHOIICHUI MPU aHAIOTOBOM 00pab0OTKe CUTHAJIOB.

IIpoexTpoBaHue cUCTEM HA
KpHCTAJLIe

CoBpeMeHHass KOMIIOHEHTHasi 0a3za 3JEKTPOHHBIX YCTPOMCTB U cucTteM. CTpykTypa
IIporecca IPOCKTUPOBAHNS KOMIIOHEHTOB BBICOKOM CTEIIEHM MHTETPALUU 110 TEXHOJIOTUU
«cucreMa Ha Kpucramiey. |P—0510ku, kKak OCHOBa cucTeMbl Ha KpucTaiuie. Opranusanus u
dbynkiuonupoBanue CAIIP «cuctema Ha Kpuctayie». SI3bIKM ONMUCAHUS aNMapaTHBIX
cpenctB. CoctosiHue, npobnemsl u mnepcrnekTuBbl pasutus CAIIP «cucrema Ha
KPHUCTAJLIEY.

OCHOBBI TeJIeBHICHUSA U
BUICOTEXHUKHU

OcHOBHBIC PUHIIUIIBI TeNIeBUAeHU. KauecTBeHHbIE ~ TOKa3aTead M BOCHPUSITHE
ONTHUYECKOr0 H300paxkeHusi. TeneBU3UOHHBIM curHai. KadecTBO BOCHPOU3BOAMMOIO
uzoopaxkenus. [lepenarornue TeneBU3MOHHBIE TPYOKH, KMHECKOIbI, iasMeHHbie u JKK-
nanenu. Martpuusl [13C. TeneBuznonHbii nprueMHUK. CENeKTOp TENEBU3MOHHBIX KaHAJIOB,
TPaKThl M300pa)KEHUST U 3BYKOBOTO COIMPOBOXKICHUS, BBHICOKOBOJIbTHBIN BBITTPSIMUTEND,
cxembl APY u AIIY u ®. Bocnpustie nupeTHbix u3obpaxeHuil. Komopumerpuueckue
cucteMbl RGB u XYZ. OcobeHHoctu mpeoOpa3oBaHusi ILBETHBIX H300paKEHUN B
anexktpuueckuii curHai. Cucremsl nBetHoro tenesuaeHus: SECAM, NTSC, PAL, D2-
MAC, TBY, TIIK. CtpyKkTypHbIE CXeMbl KOAUPYIOIIETO U JCKOJAUPYIOIIETO YCTPOMCTB.
Cucrembl  [IBETOBOM  CHUHXpPOHM3AUMUH. T€JIEBU3WOHHBIM  MNPUEMHUK  LIBETHOTO
nzo0paxenus. TeneBusnoHHoe BemjaHue. CeTu TelneBU3MOHHOTO Bemianus. KabenbHoe
teneBuaeHue. TemeBuznoHHoe Bemanue uepe3 MC3. TeneBU3HOHHBIM KOHTPOJIb U
U3MEpEeHUs. 3amuch TEJIEBU3MOHHBIX M300pakeHUil. MeTonpl, amnmapaTypa 3amucu
TEJICBU3MOHHBIX curHajoB. Cuctembl mudpoBoro tenesumenus: DVB, ATSC, ISDB.
Crepeo- u rosiorpaguiyeckoe TeJeBUICHUE.

HNuTerpajbHbie YCTPOUCTBA

OCHOBHBIE CTPYKTYpbhl MOJYNPOBOAHUKOBBIX HHTerpaibHbIX cxeM (MC); cTpyKTypbl




PAAN03IeKTPOHUKH

ounomsipubix MC, crpyktypsl UC Ha moNIeBBIX TPaH3UCTOPAX; CTPYKTYPHI CBEPXOOIIBIINX
HNC na nomynpoBogHuKax Trpynmbl «A» «By»; anementsl J[o3edcoHa; 31eMEHTHI
MHTETPAJbHOM  ONTHKM;  JIA3€pHbIE  MCTOYHMKA B  HMHTEIPAJIBHOM  OITHKE;
AKyCTOOIITUYECKOE B3aMMOJIECUCTBUE M yCTPOWCTBA HA €r0 OCHOBE; THUIBI aKyCTHYECKHUX
MMOBEPXHOCTHBIX BOJIH; YCTpPOWCTBa JUisi OOpaOOTKM CUTHAQJIOB: JIMHUU 33JEPKKH,
PE30HATOPBI, PHIBTPHI, OTBETBUTEIIH.

YcrpoiicTBa reHepUPOBAHUA U
¢dopMupoBaHMSI CUTHAJIOB

[lonsiTue o0 paguomnepenarolleM YCTPOWCTBE, €ro OJlokax U Yy3iax. YcCTpoicTBa
TeHEPUPOBAHUSA MOUIHBIX PAAMOYACTOTHBIX KOJIeOaHMil. DHEpreTHYecKue CBOMCTBa
ycunuteneir MomntHoctd (YM). IIpuHIMIBI COCTaBICHHS CXEM PE30HAHCHBIX YM.
Cornacyrome-tpancpopmupyrommue  mnenu. CIOXEHHE  MOITHOCTEH. YMHOXHUTENIU
gacToThl. OCOOEHHOCTH ycwienust MomrHoctu  konebanuit CBY. VYcrpoiictBa
BO30YXJIeHUsI U (POPMUPOBaHUS CTaOMJIBHBIX MO 4YacTOTe KoJjiebaHui. OCHOBBI TEOPHUH
aBToreHepaTopoB. OCHOBBI TEOpPHUM CTAOMIM3ALMKM YacTOThl. KBapieBas craOuiauzarus
4acTOThl. [I[pMHOMIBI TTOCTPOECHUS CUHTE3aTOPOB 4YACTOT. PagmocurHanel, HU3IydaeMble
paguoNEePENAONIMMA  YCTPOMCTBAMH. AMIUIMTYJHAsT W OJHOIIOJOCHAs MOIYJISLIMSL.
VYrioBas u uMnyabCHas MoayJsinus. Bo3OyauTenu paanonepenaTunkoB.

Koncrpyuposanue
PaAHO03JIEKTPOHHBIX CPEICTB

CtpyKTypa W KJAacChl 3JIEKTPOHHBIX CPEACTB; (PAKTOPBI, OMPEACNSIONINE MOCTPOCHUE
AIIEKTPOHHBIX CPEICTB: (PAKTOPHI OKpYXKAloleh Cpeibl, CUCTEMHBIE (PaKTOpbl, (HaKTOPHI
B3aUMOJICHCTBUSA B CHCTEME "YEJIOBEK - MalllhHA'"; KOHCTPYKTOPCKOE MPOEKTUPOBAHMUE;
COBPEMEHHBIE U MEPCIEKTUBHBIE KOHCTPYKIIMHU 3JIEKTPOHHBIX CPEACTB — SIYEEK, MOAYJICH,
0J10KOB, MKahOB; CUCTEMbI 0A30BBIX HECYIIMX KOHCTPYKIIHM; yHUDUKAINS KOHCTPYKIIUN;
TEIJIOBbIE W MEXAHWMYECKHE  XapPaKTePUCTUKU  KOHCTPYKIMHA  TEXHOJOTMYHOCTh
KOHCTPYKIIMI; TEXHOJOTHS JeTaleld paano’neKkTpoHHbix cpeacts (POC); nalika, cBapka,
CKJICMBAHKE; HAHECEHHUE TUICHOK M TIOKPBITUH; TEXHOJOTUS MEYaTHBIX IJIaT; TepPMETH3aIUs
POC; mactpoiika POC; wucnertanus POC; TexHonorndeckas JOKYMEHTALMS;
TEeXHOJIOTHYecKas MOATOTOBKAa  IPOU3BOICTBA; AKCIUTyaTallusl, TEXHUYECKOE
00CITy’KUBaHUE U PEMOHT PaJIMOIJIEKTPOHHBIX CPEJICTB.

Pa)]l/IOTeXHI/l‘IeCKl/Ie CHUCTEMBI

DU3MYECKUE OCHOBBI M METOAbl PANMOJOKAIUM W PAJMOHABUTAIMK XapaKTEPUCTHUKHU
paauosniokanoHHbix  menel.  JameHocte PJI  —  HaOmoaeHus.  30HAMPYIOIINE
paauosioKalMoHHble curHaibl. CelleKius JBIXKYIIUXCS 1enel .PaguonpoTtuBoaeicTBue u
3aluTa OT nomex. M3MepeHne KOOpAWHAT M MapaMeTpoB JABMXKEHUA leiu. [laccuBHas




paauonokauusa. [IpuHnIMNBI oOpraHu3zauMu M OCOOEHHOCTH PabOTBl KOCMHUYECKHX
pagnorexuuyeckux komiuiekcoB (KPTK). Oxcrmyaranuss W KOHTPOJb PaJIHOCUCTEM.
Mertoasl uccnenopanus kauectsa PTC.

TexHoJI0rus MPpOU3BOACTBA
JIEKTPOHHBIX CPeICTB

[InanupoBaHue ¥ AUCTIEPCUOHHBIN aHATIN3 OJAHO(MAKTOPHOTO SKCIIEPUMEHTA B TEXHOJIOTUU
POC. [InanupoBanue U IUCIIEPCUOHHBIA aHAU3 JABYX- U TPEX(PAKTOPHOTO IKCIEPUMEHTA
B TexHonoruu POC. TexHonornueckas moaroTroBka cOOpouHbIx padoT. Pacuer TouHOCTH
coopounblx omnepauuil. CTaTUCTUYECKUI aHaAJIW3 TEXHOJOTMYECKUX OIepauui U
npoueccoB  cobopku. Kontponp kauectBa mnpu cObopke POC. IlpoextupoBanue
TexHonornyecko ocHacTku. Mcnwiranus POC.

YcrpoiicTBa npueMa u 00padoTK
CHTHAJIOB

[IpuHIUTIBI TIOCTPOEHUSI CTPYKTYPHBIX cXeM paguonpuéMubix yctpoicts (PIIY);
COBPEMEHHOE COCTOSIHHE M IyTH pa3BuTus PIIY B cucremax paaMocBsI3W M BELAHUS;
TEOPETUYECKHE OCHOBBI pabOThI OTAENbHBIX y370B U PIIY B menoMm; cxeMoTeXHUYECKUE
pEelIeHUs] ¢ UCIOJIb30BAHUEM COBPEMEHHOM 3JIEMEHTHOM 0asbl; HENIMHEWHbIE 3(PPEKTHI B
PITY; nomexu u MeTo 16l 00pbOBI C HUMU; peryupoBku B PITY.

NudopmanuoHHbIe TEXHOJIOTHI
KOHCTPYMPOBAHMS JIEKTPOHHBIX
cpeacTB

NHdopMmanmoHHble TEXHOJIOTUU B MpakTHKe npoektupoBanus POC. Dnexrponnsie CAIIP
UL MOJENWpPOBaHUA aHajuoroBbix (B ToM uymcie CBY) u 1mudpoBBIX YCTPOUCTB,
pa3paboOTKM  NPOrpaMMHUPYEMBIX  JIOTMYECKMX  uHTerpanbHbix  cxeM  (IIJIMC),
OPOEKTUPOBAHWE  Yy3JI0B M Hecymux  KoHcTpykuud  POC,  MopennpoBaHus
AJIEKTPOMArHUTHBIX M TEIUIOBBIX IMOJIEH, HANPSKEHHO-ASPOPMHUPOBAHHBIX COCTOSIHHA.
CneunanusupoBannbie nHGopManmonHsie TexHojaoruu u cucrembl (CASE -texnonorum,
SCADA —cucremsl). Texuomorum kmacca MRPII u ERP. CALS —rtexnomorum.
ApxuTtektypa MH(GOPMALMOHHBIX TEXHOJOTUN M cucteM. CeTH M TeIeKOMMYHMKAIIUH.
becnpoBoansie TexHnomoruu. CeteBasi 6e3omnacHoCcThb. Ynpasienue undopmarnueit B CAITP
POC. Tlonstus wuHPOpMAaUMOHHOW cHCTeMbl, cucTeMbl 0a3 gaHHbX, CYB/.
NHTenmneKkTyanbHble  CUCTEMBI. JKCIIEPTHBIE CHUCTEMBL. APXUTEKTypa WM OpraHu3anus
OBM. Onepaunionnsie cuctembl DBM. Opranuzanus u GyHKIMOHUPOBAHUE TTPUKIIATHOTO
nporpammHoro odecrnieueHust CAIIP POC. Tlporpammuas uHxKeHepHsl: KU3HEHHbBIN UK
nporpamm, nporecchl  pazpabotku  [1O, kputepunm onenku kadectBa  [1O.
[IpodeccuonanbHblii, COUMATBHBIA W  STUYECKUH  KOHTEKCT  HMH(OPMAIIMOHHBIX
TE€XHOJIOruM npoektrupoBanusi POC.

AHaJIOTOBbIE M30HpPaTEIbHbIE

OCHOBBI TEOPHH IICKTPUUECKUX (DHIIBTPOB, NETMOYHBbIC (QUIBTPHI (TEOPHs, peaan3anus);




yCTPOMCTBA

MOCTOBBIE (PMIIBTPBI; aKTUBHbBIE (DUIBTPHI; KBAPIEBbIe (DUIBTPHI; MOHOIUTHBIE (PUIIBTPHI;
[TAB-¢unpTpbl; aMminTyiHbIe U (ha30BbIE KOPPEKTOPHI.

MartemaTuyeckoe obecrnedenue
aBTOMaTH3alUH
KOHCTPYKTOPCKOIO M
TEXHOJIOTHYEeCKOro
npoexTupoBanus PIC

OCHOBHBIC THIIBI 3a7a4, pCIIaCMbIX IIPU HPOCKTUPOBAHHUH. MATCMATHYCCKHC MCTOJbLI B
KOHCTPYKTOPCKOM U TCXHOJIOTHYCCKOM ITPOCKTHUPOBAHUMU. Teopm{ AJITOPHUTMOB. MCTOI[BI

MaT€MaTU4YCCKOIro nporpaMmMupoOBaHus, HCIIOJIb3YCMBIC Ipu OIITUMM3aIIUHN
KOHCTPYKTOPCKO - TCXHOJIOTHYCCKUX peHIeHI/IfI. ABTOMaTI/I?)aHI/I}I Q)YHKHI/IOHaJIBHOFO
IMPOCKTUPOBAHUA POC. AHFOpI/ITMI/ISaHI/IH THUITIOBBIX 3ajJad u AJITOPHUTMBI

aBTOMATU3UPOBAHHOTO TMpOEKTHpoBaHusA Tmpu mnpousBojctBe POC. IlepcnexkTuBbl
Pa3BUTHSI METOJOB, aJITOPUTMOB U MOJCUCTEM aBTOMATHU3UPOBAHHOTO IMPOEKTUPOBAHUS
KOHCTPYKIIMI U TEXHOJIOTMYECKHUX MPOUECCOB Mpou3BoacTea POC.

MeToabl onTUMU3ANNH (OCHOBBI
AMCKPETHOM MATEMATHKH)

AnreOpa BbICKa3bIBaHHM. DJIeMEHTHl Teopuu MHOKECTB. CooTBeTCTBUSA, OTHOIICHHS.
OnemeHThl Teopuu rpadoB. KomOuHaToprika, DIeMEHThI TEOPUU OTOOPAKEHUHN U anreOpbl
MoACTaHOBOK [lO0CTaHOBKOIM ONTHMHU3AIMOHHBIX 3a7a4, CYIIECTBYIOIIUMH alrOpUTMaMu
ux paboThl, MPUMEpPaMH pealTu3allii dTUX AITOPUTMOB B cpeze mporpammbl MathCad.
CoBEpIIICHCTBOBAaHWE HABBIKOB  HCIONIb30BaHMs nporpammbl  MathCad, koropas
UCIIONB3YETCsl ISl Pa3JIMYHBIX pPAacUETOB HAa BCEX 3Tanax OOy4YeHUs U IOArOTOBKH
BBIITYCKHOM pabOTHI.

dusnyecKnue 0CHOBbI MUKPO-H
HAHOJJIEKTPOHUKU

@du3nyuecKne OCHOBBI KBAaHTOBOW MEXAHUKHW; NpUMEHeHue ypaBHeHus lllpenunrepa x
OTHMCAHUIO JBUKEHUS CBOOOJHOM 4YacTHUIlel, (pa3oBas TpymnmoBasi CKOPOCTH; (DOHOHBI;
AJIEMEHThl 30HHOW TEOPUU TBEPHABIX TeEJ; NPHUMECHBIC YPOBHU;, PEKOMOWHAIMOHHBIC
3¢ (PeKThI; CKOPOCTh PEKOMOMHAIIMYU; PAaBHEHUE HETPEPHIBHOCTU JJI TOJIYIPOBOIHUKOB;
AJIEKTPONPOBOTHOCTh TBEPABIX TEJ; KOHTAKTHBIC SIBJICHUS; MOBEPXHOCTHBIC SIBIICHUS B
MOJIYIPOBOJTHUKAX, TOBEPXHOCTHAS PEKOMOWHAIMS, TIOJIEBOM TPaH3UCTOP; MEPEHOC
HOCHWTENICH 3apsjia B TOHKHX IUICHKaX. HaHOTEXHOJIOTMH: pPEHTTeHOJUTOTrpadus,
ANEKTpOHOMUTOrpadus, noHomuTorpadus. TEXHONTOTHYECKHUE TMPOIECChl  MOYICHUS
TOHKOIUIEHOYHBIX TTACCHBHBIX 3JIEMEHTOB: PE3UCTOPOB, KOHJAECHCATOPOB, MHAYKTHBHOCTCH.

CuHTe3 HuM(PPOBBIX YCTPOICTB

O6mactu mpumeHeHuss TUQGPOBBIX YCTPOUCTB, MPOrPaMMHUPYEMBIX  JIOTUYECKHUX
AJIEMEHTOB, MHUKPOKOHTPOJUIEPOB W MHUKPOIPOLIECCOPOB. ApUPMETUYECKHE OCHOBBI
udpoBoit TexHuku. Cuctemsl curcieHus. [lpencraBienue yucen B pa3InyHbIX CHCTEMAaxX
cuncnenus. [IpeoOpasoBaHue dYHcen U3 OJHOM CHUCTEMBl CYHCIEHUS B JAPYTYIO.
Boinonnenue apudmernueckux onepanuil. Jlornueckue (GyHKIMM U UX MUHUMU3ALHUSL.




Ananutnyeckue GopMbl mpeAcTaBieHus Jorudeckux — ¢QyHkuuil.  CoBeplieHHbIE
JIU3BIOHKTUBHAS M KOHBIOHKTHUBHAS HOpMaibHbIe (HOpMBI. MHHMMM3AIHS JIOTHYECKUX
¢ynkmuii. [Ipeacrapnenne 1 MUHUMUA3AIMS JTIOTUYECKUX (PYHKIIMNA C TOMOIIBIO JHArpaMM.
Meronrka aHamM3a W CHHTE3a KOMOWHAIIMOHHBIX ITM(POBBIX YCTPOWCTB. MeTomuka
CHUHTE3a KOMOHMHAIMOHHBIX LU(GPOBBIX ycTpoucTB. [IpeoOpasoBarens koma I['pes B
HaTypaJlbHbIN JBOMUYHBIN KoA. CuHTe3 mudpaTtopa u aemudparopa Koja, IO3BOJISIONIETO
oOHapyXuTh oxuHOuYHbIe ommoOku. udparop u gemundpatop koga Xsmmunra. CUHTE3
OJTHOPA3PSAIHBIX U MHOTOPA3psAIHBIX apu(PMETUIECKUX CyMMAToOpoB. MeTroauka aHaiau3a
U CUHTE3a IOCJEI0BaTEeNbHbIX LHUQPPOBBIX YCTpOHCTB. MeToauka aHamu3a M CHHTE3a
CUETYMKOB M PETUCTPOB. MeTolMKa aHA/M3a M CHHTE3a KOMOMHALMOHHBIX HU(POBBIX
YCTPOMCTB Ha OCHOBE MUKPOKOHTPOJUIEPOB M IIPOTrPAMMUPYEMBIX MHTETPAIBHBIX CXEM.
Knaccudpukanuus  nporpaMMHpyeMbIX  HHTErpalbHbIX  cxeM. [Iporpammupyemblie
IIOCTOSIHHBIE 3allOMHUHAIOIIME YCTpoMcTBa. lIporpaMmupyemMble JOTMYECKUE MATPHUIIBL.
[Iporpammupyemble JOTUYECKUE HHTETpalibHble cCXeMbl. CUHTE3 aHaloro-mupoBbIX U
nrdpoaHanoroBeIx NpeodpazoBaTee

TennoBble pesKUMBbI,
MEXBO31eHCTBUA U 3AII[UTA
PaaMo03JIEKTPOHHBIX CPEICTB

CnocoObl nepefaun Termjia. BiusHue TEMIOBBIX MOJEH Ha HAAECKHOCTh U TEXHUYECKUE
nokaszatenu POC. dakTopsl BIusAOMKE HAa TEMIOBON pexxuM POA. CriocoObl oXIax1eHUs
POA. TemnmonpoBogHocth u  AuddepeHunanbHble  ypaBHEHUA. MexaHUUecKue
Bo3aeiicTBusg u 3amura POC. I'paHnuHbIE YCIIOBUS ISl TIPOLIECCOB TEMIONPOBOIHOCTH.
TEIJIONPOBOJHOCTE B CTepkHE (peOpe) TMOCTOSIHHOTO  IMOMEPEYHOTO  CEUYCHHUS.
Hecraunonapnas TemionpoBoAHOCT Pacuer cCTalMoHapHBIX TEMIIEPATypHBIX IOJEH
MeTooM K03 ¢uuueHToB. Pacuer TemiaoBOro mojiss B IUIACTUHE  C BHYTPEHHUM
VCTOYHUKOM TEILIA.

HNPAKTUKH

Y4eOHast npakTHKA

O3HaKOMHUTBCI C ACATCIbHOCTBIO TPCANPUATUA, CTPYKTYPHBIMU IMOAPA3NCICHUAMU, C
OCHOBHBIMH TCXHOJIOTHYCCKUMHU OCO6€HHOCT$IMI/I, XapaKTCPHUCTHUKAMHU n
HOTpe6I/ITeJ'ILCI(I/IMI/I CBOMCTBaAMH MNPOAYKIIMU TIPCANIPUATHUA, OTIIMYHUCM OTCUYUCCTBCHHBIX
BUAOB H3ACIHNA OT SaPY6C)I(HBIX AHAJIOroB HMX IPCUMYIICCTBAMHU W HCIOCTATKaAMMH.
33Kp€HHeHI/IC H paCHIMpCHHUC HABBIKOB HCIIOJIB30BAHUC ITAKCTOB IMPHUKIAAHBIX IIPOrpamMmm,
OpPUCHTHUPOBAHHLIX Ha oOecrieueHue pPEIICHUA YIIPABJIICHUCCKUX 3aJa4d, IMPaKTHYCCKOC
HN3Y4YCHHUC  OICPpAllMOHHBIX CHCTEM MW COBPCMCHHBIX KOMIIBIOTCPHBIX O6OJ'IO‘ICK,




(YHKIITMOHUPOBAHUS PA3IMYHBIX MOJIENIEH CeTeil.

HpOI’ISBOI[CTBeHHaﬂ MpaKTuKa

[IpoBeaeHrEe NPEABAPUTEIBHOIO TEXHUKO-3KOHOMUYECKOTO OOOCHOBAaHHS IPOEKTOB
PAaAMOTEXHUYECKUX YCTPOUCTB U CUCTEM; COOp M aHAJIU3 UCXOJHBIX JAHHBIX JUIS pacyeTa
U MPOCKTUPOBAHMS JETAJIEH, y3JI0B U YCTPOWCTB PAJIUOTEXHHUUYECKUX CHCTEM; pacyeT U
MPOCKTUPOBAHUE JETANIEH, Vy3JOB W YCTPOWCTB PpPATAUOTEXHHUUYECKHMX CHCTEM B
COOTBETCTBUM C TEXHUYECKHM 3aJaHUEM C MCIOJIb30BAHHEM CPENICTB aBTOMATH3AlUU
POEKTUPOBAHUS;  pa3pabOTKa MPOEKTHON U TEXHUYECKOUW TOKyMEHTaluu, ohopmiieHue
3aKOHYEHHBIX IPOEKTHO-KOHCTPYKTOPCKUX  palboT; KOHTPOJIb COOTBETCTBUS
pa3pabaThIBaEMBIX MPOEKTOB U TEXHUYECKON JOKYMEHTAIMU CTaHJapTaM TEXHUYECKUM
YCIIOBUSIM U JIPYTUM HOPMATHUBHBIM JOKYMEHTaM; BHEJPEHHE PE3yJIbTaTOB pa3pabOTOK B
IPOU3BOJCTBO; BBIIOJHEHUE Pa0dOT MO TEXHOJOIMYECKOM MOJArOTOBKE IPOU3BOCTBA;
OpraHM3alysl METPOJIOrHYEeCKOro OO0eCHeueHus MPOU3BOACTBA; KOHTPOJIb COOJIIOJECHUS
AKOJIOTUYECKON 0€30MacCHOCTH;

IMpexaumiiomHasi npakTuKa

3agaun NPeIIUILIOMHON MPAKTUKUA 3aKJIIOYAIOTCS B YriIyOJIGHHOM HM3Y4€HUHU BOIPOCOB,
cBsi3aHHbIX ¢ Temod BKP OakamaBpoB. B cooTBeTcTBMM € BUJaMU U 3ajadyaMu
poheCCUOHAIBHOM JIESATEILHOCTH MPAKTUKA MOYKET 3aKJI0YaThCsl B: - OCYIIECTBICHUU
oubmuorpaduueckoro u nareHTHoro nowmcka no teme BKP OakamaBpa; - u3ydenwue
TEXHUYECKUX XapaKTEPUCTUK PAAMOTEXHUYECKOTO 000pyI0BaHus, ucmoias3yemoro B BKP
OakanaBpa; - 03HaKOMJICHUE C THUMOBBIMH MPOEKTHHIMU PEHICHUSIMU O MOCTaBJICHHON B
BKP mnpoGneme; - npuobpereHne TOMOTHUTEIBHBIX HABBIKOB (MPU HEOOXOJUMOCTH) IO
paboTe ¢ anmaparypoid, U3MEpPUTEIbHON TEXHUKOW M MAKeTaMHU MPUKIAJHBIX TPOTPaMM,
OPUEHTUPOBAHHBIX HA PEUICHHWE HAYYHBIX U MPOEKTHBIX 3a]a4; - MOATOTOBKA MEPBUYHBIX
matepuanos st BKP 6akanaspa.

I'OCYJAPCTBEHHASA UTOT'OBAA ATTECTALIUA

TI'ocynapcrBenHasi MToroBasi
arrecranus (3a10MTAa BbITYCKHOM
KBAJIM(PUKAIMOHHOU Pad0THI)

Brimycknast kBanmuukammonnass pabora (BKP) OakamaBpa mpencraBiser coOoi
CaMOCTOSITEIIbHOE M JIOTHYECKH 3aBEPIICHHOE TEOPETUYECKOE WIIM DKCIEPUMEHTAIBHOE
UCCIICJIOBAaHUE,  CBSI3aHHOE C  pa3pa0OTKOH  TEOPEeTHYECKUX  BOMPOCOB  WIU
AKCIIEPUMEHTAIBLHBIMU  WCCJICOBAHMSIMH, WJIM C pEIICHHEeM 3a1a4 IPHKIAJHOTO
xapaktepa. BKP 0OakanaBpa BbIMOJNHSETCS Ha 0a3e TEOPETUUYECKUX 3HAHUM U
IPAKTUYCCKUX HABBIKOB, TMOJYYEHHBIX CTYIACHTOM B Iepuoja oOydeHwus. Ilpm 3TOM OHa
JOJDKHA OBITh NMPEUMYIIECTBEHHO OPHUEHTHUPOBAHA HA 3HAHUS, MOJYYCHHBIC B IPOIIECCE




M3YYCHUS TUCIUIUIMH MPO(EeCcCHOHATBFHOTO LUKIIA, ero 0a30BOM M BapUaTUBHOM YacCThIO.
CopepxaHne BBITYCKHOM KBaJH(PUKAIMOHHON pPabOTHI OakanaBpa IOKHO YUWUTHIBAThH
tpedoBanust PI'OC BO k npodeccrnoHaibHOM MOATOTOBIEHHOCTH CTYAEHTA.

C konusiMu paboYMX NPOrpaMM MOYKHO O3HAKOMUTHCS, IPOMS IO CChLIKE
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