AHHOTauuMmn pabouymnx nporpamMm y4ebHbIX KypcoB, AUCLUNITUH
aganTupoBaHHOW oBpa3oBaTenbHOM NPorpamMMbl
«MHTerpanbHasa anekTpoHUKa 1 HaHO3NEKTPOHUKa»
HanpasneHus 11.03.04 «ONeKTpoHMKa N HAHOINEKTPOHMKA»

51.5.1 UcTtopus

Lienu u 3apauv y4ye6HON ANCLUNSINHDI.

Llenbto amncumnnuubl «ctopusi» SBNSETCA: M3y4eHMe LEeNoCTHOro Kypca WCTOpuM
COBMECTHO C ApYyrMMMK gUCUMNNMHAMKU Uukna; hopMmmpoBaHme y CTYAEHTOB COBPEMEHHOMO
MMPOBO33PEHNS; OCBOEHNE UMW COBPEMEHHOIO CTUMSA MbILLNEHMS.

B xoge nayyenunsa gucumnnumubl «Mctopusa» obyyvarowmecss AOMKHbI:

3Hampb OCHOBHblE 3aKOHOMEPHOCTU MCTOPMYECKOro npoLlecca, 3Tanbl MCTOPUYECKOro
pa3sutusa Poccum, mecto n ponb Poccum B UCTopumn Yenoeevectsa U B COBPEMEHHOM MUPE;

yMemb aHann3npoBaTb U OLEHMBATb CouunarnbHyl0 MHpOpMaUUIo; NaHNPoOBaTb U OCy-
LLLEeCTBNATb CBOK AEATENTbHOCTb C Y4ETOM 3TOr0 aHanuaa;

grademsb: HaBblkamMn NyGrIMYHON peyun, apryMeHTaumm, BegeHnsa anMCcKyccum n nonemm-
KW, NPaKTU4EeCKOro aHanmaa forMkn pasnnyHoro poga paccyXaeHun,

a TaKkKke MMeTb NpeacTaBfieHMe O CYLHOCTU, dopMe U (PyHKUMM UCTOPUYECKOro 3Ha-
HUS; OBNaaeTb 3NieMeHTaMM UCTOPUYECKOro aHanunsa; 3HaTb: NOHATUMHBIA annapaTt UCTOpU-
YEeCKOW HayKu, OCHOBHble MeTOoAdbl UCCNeaoBaHWs UCTOPUWM; CYLLHOCTb, COAep’KaHue, Oco-
OEHHOCTN pas3BUTUSA OTEYECTBEHHOW UCTOPUN; OCHOBHOW CMEKTP KOHLENUMA UCTOPUYECKOTO
pa3BUTUS, TOYEK 3PEHUS MO YaCTHbIM UCTOPUYECKUM Npobnemam; yMeTb: CaMOCTOSTENbHO
aHann3npoBaTb UCTopUYeckme dakTbl; MPUMEHATb NPUHLUMNBLI UICTOPU3MA OOBLEKTUBHOCTU B
aHanuae UCTOpUYeCKoro Matepuana; NPUMeHsTb NOoNyYeHHble 3HaHWUS U YMEHUS NpU aHanu-
3€ COBPEMEHHbIX COLMAaNbHO-3KOHOMUYECKMX U coumarnbHO-NONUTMYEcknx npobnem cospe-
MEHHOro 3Tana pa3BUTUS OTEYECTBEHHOW UCTOPUN; UMETb HaBblkKM PabOoTbl C UICTOPUYECKUMU
NCTOYHUKaAMM.

MecTto yuye6HOM AncuunnuHbl B cTpykType AOI.
OucumnnuHa «ctopusi» oTHocuTea k 6asoBon yactm 6noka b1 ducumnnuHel (Mmoaynu) noa-
roToBkM obyyatowmxcsa no HanpaeneHno 11.03.04 «ANeKTPOHUKA N HAHOSNEKTPOHUKAY .

KpaTtkoe copepxaHue (AuaakTuyeckue eauHULbI) y4e6HOM ANCLUNIIUHBI.

CopepxaHue ANCUMNAUHBI OXBaTbIBAeT KPyr BOMPOCOB, CBS3A@HHbIX C M3Yy4YEeHWEM crne-
ayowmx pasgenos: CywHOCTb, opMbl, (PYHKLUUM NCTOPUYECKOTO 3HaHUSA. MeToabl 1 UCTOY-
HUKM M3ydeHusa mnctopun. lMNMoHaTHME n knaccudukaunsa UCTOPUYECKOro UCToYHMKa. OTeve-
CTBEHHasi UcTopuorpadus B NPOLLSIOM M HacTosdlem: obuiee n ocobeHHoe. MeTogonorus u
Teopusi ucCTopndeckon Hayku. ictopus Poccum — HeoTbemMnemasi Yactb BCEMUPHOW UCTOPUN.
AHTUYHOE Hacnegue B anoxy Benukoro nepeceneHust Hapogos. [pobnema aTHoreHesa BO-
CTOYHbIX criaBsiH. OCHOBHbIE 3Tanbl CTAHOBMEHUS roCcyaapcTBEHHOCTU. [peBHAs Pycb n Ko-
YeBHUKN. BusaHTumcko-gpeBHepycckne cBasn. OcobeHHOCTU coumarnbHoro ctpos [ApeBHewn
Pycn. OTHOKyNbTypHbIE N COLMANbHO-MONUTUYECKME NPOLLECCHI CTAHOBIIEHUSA PYCCKOW rOCy-
AapcTBEHHOCTU. [puHATME XpUCTMaHCTBa. PacnpocTtpaHeHue ucnama. OBONLUMS BOCTOM-
HocnaBsaHckon rocyaapcteeHHocTn B XI-XII BB. CoumanbHO-NoNUTUYECKUEe W3MEHEHUS B
pycckux 3emnsax B XII-XV BB. Pycb n Opga: npobnembl B3anmoBnusiHus. Poccns n cpegHe-
BekoBble rocygapctea EBponbl 1 Asuun. Cneundurka popmMmpoBaHUs €ANHOT0 POCCUMCKOro
rocynapcrtea. BossbiweHne MockBbl. PopmmupoBaHMe COCMOBHOM CUCTEMbI OpraHuM3aumm
obuwecTtBa. Pedopmbl NMeTtpa 1. Bek EkaTtepuHbl. [peanocsinkm n ocobeHHOCTM cknaabiBa-
HMA poccuinckoro abcontotTmama. uckyccum o reHesnce camopepxasus. OcobeHHOCTU 1 oc-



2

HOBHblEe aTarbl 9KOHOMMYECKOro passutua Poccun. 3Bontoumsa dopm cob6CTBEHHOCTU Ha
3emnto. CTpykTypa dpeopansHoro 3emnesnageHus. KpenoctHoe npaso B Poccun. MaHydak-
TYPHO-NPOMBILLNIEHHOE Npoun3BoAcTBO. CTaHoBMNeHuWe uHaycTpuansHoro obuwectsa B Poc-
cumn: obuee n ocobeHHoe. O6LLecTBEHHAA MbICNb U OCOBEHHOCTN OOLLECTBEHHOIO ABUXE-
Hus Poccum XIX B. Pecbopmbl n pedhopmaTtopbl B Poccuun. Pycckas kynbTypa XIX Beka u ee
BKIag B MUPOBYIO KynbTypy. Ponb XX cTtonetuns B MupoBomn ncropuun. mobanusauns obuie-
CTBEHHbIX npoueccoB. Npobnema 3KOHOMUYECKOro pocta U MoaepHu3auuu. Pesonoummn u
pedopmbl. CoumnanbHaa TpaHcdopMauusa obuectBa. CTONKHOBEHME TEHAEHUUA UHTEPHa-
UuoHanuamMa u HauuoHanuMama, UHTerpauum u cenapaTtmama, 4emMokpaTum u asToputapmsma.
Poccus B Havane XX B. Ob6bekTnBHas notTpebHOCTb MHAYCTpUanbHoOW mogepHusaumm Poc-
cun. Poccunckme pedopMbl B KOHTEKCTE 0OLLLEMUPOBOro pa3BuTuSA B Havane Beka. Monutu-
Yyeckue naptum Poccuun: reHesuc, knaccudukaums, nporpammel, Taktuka. Poccus B ycrnoBusix
MMPOBOM BOWHbI 1 00LeHaumoHansHoro kpmuamca. Pesontouna 1917r. NpaxkgaHckas BoMHa m
WHTEepBEeHUMs , UX pesynbTaTbl KU nocnegctsusa. Poccuirckaa amurpauus. CoumanbHo-
3KOHOMMYECKoe pa3BuTue ctpanbl B 20-e rr. H3IMN. dopmmnpoBaHne ogHONapTUNHOIO NONUTK-
yeckoro pexunma. ObpasoBaHne CCCP. KynbTypHas xu3Hb cTpaHbl B 20-e . BHelwHas no-
nutuka. Kypc Ha cTpouTenbCTBO coumanuama B O4HOM CTpaHe u ero nocnegcreus. Couwm-
anbHO-3KoOHOMUYeckue npeobpasoBaHus B 30-e rr. CCCP HakaHyHe 1 B HavasbHbI Nepuos,
BTOPON MMpOBOW BOMHbI. Benunkaa OTedecTBeHHas BomHa. CounanbHO-9KOHOMMYECKOE pas-
BUTUE, OBLLECTBEHHO-NOMUTUYECKAA XU3Hb, KyNbTypa, BHewWwHss nonutuka CCCP B nocne-
BOEHHble rogbl. XornogHas BowHa. lNMOoMbITKM OCYLLeCTBIEHUS MOMIMTUYECKUX U IKOHOMMUYE-
ckux pedopM. HTP n ee BnusHue Ha xof obwectBeHHoro passutus. CCCP B cepeguHe 60-
80-x rr. CoseTtckuin Coto3d B 1985-1991 rr. NepecTponka. [NonbiTka rocyaapCTBEHHOIO nepe-
BopoTa 1991 r. n ee nposan. Pacnag CCCP. benosexckne cornaweHnda. OkTabpbckme co-
ObiTna 1993 r. CtaHOBMNEHNE HOBOW POCCUICKOM rocygapcTBeHHoCcTM (1993-1999 rr.). Poccus
Ha NyTWM pagukanbHOW coumnanbHO-3KOHOMUYECKOM MoaepHusauun. KynbTypa B COBpeEMEH-
Hon Poccuun. BHelwwHenonutuyeckas OesaTerbHOCTb B YCOBUAX HOBOW reonoriMTU4eCcKOn Cu-
Tyauuu.

dPopma TeKyluen atTecTauun: npakTUYeckme 3aHATUS
Popma NPOMEXYTOYHON aTTECTALMKN: IK3AMEH.
Koabl popmupyembix komneteHuun: OK-2

B1.5.2 ®unocodus

Llenv n 3apayn y4ue6HOM AUCLMNSINHDBI:
Llenb nayyeHnsa ancunnnuHel «dunocodpusay - cnocobcTtBoBaHMe hOpMUPOBAHUIO Y CTyOEH-
TOB LIESTOCTHOIO, CUCTEMHOIO NPeACcTaBfeHNs O MUPE U MECTEe YernoBeKa B HEM, BOCNUTaHWE
crnocobHOCTN 1 NOTpebHOCTU K hrnocodckon pednekcumn, PunocodCcKom OLEeHKe SABNEHNA K
npoLeccoB AENCTBUTENBHOCTUN, YCBOEHME NPEeACTaBMEHNN O CMOXHOCTU ObITUS, packpbiTue
€ro MHOroypoOBHOCTM U MHOroobpasusi.

B xone n3yyeHus gucumnnmHbl «Prunocodus» CTyaeHTbl JOSDKHbI:
3Hampe OCHOBHbIE pasfgenbl U HanpasneHus gounocodum, MeToasl U NpuemMbl GuIocogCcKoro
aHanusa npobnew;
yMemb aHanuauMpoBaTb M OUEHMBaTb CcouMarnbHYy WMHGOPMaUWio; nraHupoBaTb U OCY-
LLEeCTBMSATbL CBOIO AeATENbHOCTb C Y4eTOM 3TOro aHanuaa,
enademsb: HaBblkamMu MyOIIMYHOW peyun, aprymeHTauuun, BeAeHWUs OUCKYCCUM U MONEMUKN,
NPaKTUYECKOro aHanunsa fnornk1 pasfMyHoro poaa paccyxaeHunim

3agayum M3yvyeHns QNCUMNIMHbI:
1) NO3HaAKOMUTL CTYAEHTOB C npobrnemamu, Maesmm n KOHUENUUAMMU, BblipaboTaHHbIMU B
npoLecce UCTOPUYECKOro pas3BuUTms punrnocodCckon MbiCnu;
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2) packpbiTb cneunduky gunocoqCKoro MMpOBO33PEHUS, NOHUMAHUA LLEHHOCTM M NOJb3bl
doMnocodCcKoro B3rnsiaa Ha XXu3sHb;

3) cnocobcTBOBaHWE pPasBUTUIO CaMOMO3HaHWs, NOHUMAaHUA CBOUX MHAMBUAOYANbHBIX OCO-
GeHHoCTEeN, COOTBETCTBYHOLLNX NOTPEBHOCTEN N BO3MOXHOCTEN UX peannsaunm;

4) BblpaboTKa y CTy4EHTOB NOTPEBHOCTN B CaMOCOBEPLLEHCTBOBAHUN, NOMOLLb UM B onpe-
AeneHnn nytem n cnocoboB OOCTMXKEHUS BEPLUMH B CBOEW JIMYHOM U NPOGECCUOHArbHON
AeATenbHOCTY;

5) pasBuTue y CTy4eHTOB TBOPYECKOrO MbILISIEHNS], OAHUM U3 BaXXHEULLMX MOMEHTOB KOTOPO-
ro ABNsieTcsl CNocobHOCTb NPO6AEMHOro BUAEHNS NOCTUrAEMbIX peanui Mupa;

6) dopmmpoBaHue y CTyaeHTa uandeckoro dakynbTeta nNpeacrtaBfeHun O eOQuHCTBE U
MHOroobpasumn oKpyxaroLlero Mmpa, 0 CBsi3n U3MYECKOr0 U XUMUYECKOTO, XMMUYECKOIo Wt
BG1OoNorMyeckoro ypoBHen peanbHoOCT Ha 6ase punnocodckoro ocmbicneHnst npobnemsl Obl-
TVS;

7) 3HAKOMCTBO CTYAEHTOB (hn3nyeckoro cakynbTeTa ¢ OCHOBHbIMM (hopmMamu opraHm3aumm
Hay4YHOro 3HaHWSA, 3aKOHOMEPHOCTAMU HAay4YHOro NMO3HaHMWS, PacKpbITUE NMPUHLMMNOB CUCTEM-
HOCTW, 3BOMIOLUMOHN3MA N CaMOOpraHmn3aumm, COCTaBnASOWMX S4P0 COBPEMEHHOW Hay4YHOW
KapTUHbI MUPa;

8) pasBuTHE YMEHWI NOrMYHO hOPMYNMpPOBaTb, M3naratb U apryMeHTMPOBaHHO OTCTamBaTtb
cobCTBEHHOE BMAEHNE paccMaTpuBaeMbix Npobnem;

9) cogencTeoBaTb OBMaAEHWNO NpMeMaMmn Be4eHUs QUCKYCCuKn, nonemMukun, gnanora B obna-
CTN hmnnocodcknx n obLueHay4HbIX npobnem.

MecTo y4yebHOM AMcLuMNUHbI B cTpyKType AOIT:
AuncumnnuHa «dunocousi» oTHocUTcH K BasoBon vactn 6noka b1 AducumnnuHel (Moaynu)
noarotoBku obyvarowwmxcs no HanpasneHuo 11.03.04 «OnNeKTpoHMKa N HAHOINEKTPOHMKAY.

KpaTkoe cogepxaHue (AuAaKTnyeckue eguHULLbI) y4eOHOW ANCLUNIIUHBI

Kypc comnococmmn coctonT U3 gByxX YacTen: UICTOpUYECKOn 1 TeopeTudeckon. B xoge ocsoe-
HUA NCTOPUKO-MNOCOGCKOro pasgena CTyAeHTbl 3HAaKOMSATCA C MPOLLECCOM CMEHbI TUMOB
NO3HaHUSA B UCTOPUM YeroBeyecTBa, 0OYCNOBNEHHbIX CneumMduKon UMBUIM3aLnn U KynbTy-
pbl OTAENbHbIX PEMMOHOB, CTPaH N UCTOPUYECKUX AMOX. TEOpPEeTUYECKU pasaen Kypca BKIto-
YyaeT B cebs1 OCHOBHbIe NpPobnembl ObITUS 1 NO3HAHWSA, paccMaTpuBaeMble Kak B pedrneKkcuB-
HOM, TaK U B LLEHHOCTHOM nniaHax. CogepaHne AMCUMNNMHBLI OXBaTbiBAET KPYr BOMPOCOB,
CBSI3aHHbIX C M3y4YeHWEM CrieayroLlmx pa3genos:

MpeomeT cunococdpun. Mecto n ponb unocodpun B KynbType. CtaHoBneHue gunocodpun.
OcHOBHble HanpaBneHus, LWKOSbl PUIoCcCoOPuUn 1 atanbl €e NCTOpUYECKoro passutms. CTpyk-
Typa unocodCKoro 3HaHus. YyeHue o 6biTun. MoHUCTMYECKME N NNHOPANUCTUYECKNE KOH-
uenuumn ObITnsa, camoopraHudauunst obitna. MNMoHATUS MaTepuanbHOro U maeanbHoro. lpo-
CTPaHCTBO, Bpems. [IBumxeHne n passutve, ananektuka. [JeTepMuHu3M n MHaeTepMUHN3M.
OuHamnyeckne n ctatucTU4eckne 3akoHOMEpPHOCTU. HayyHble, dunocodckme n penurnos-
Hble KapTUHbI MMpa. Yenosek, obLwiecTBo, KynbTypa. Yenosek n npupoaa. O6Lliectso 1 ero
CTpyKTypa. paxagaHckoe obLecTBO M rocygapcTBo. YenoBek B cuctemMe coumarnbHbIX CBS-
3en. YenoBek M UCTOPMYECKMIA MPOLECC; NMMYHOCTbL M Macchbl, cBoboga n HeobxoaMmOCTb.
dopmaumoHHas 1 UMBUNU3ALMOHHAsS KOHLENUMM obLlecTBEeHHOro pasBuTtusi. Cmbicn Yerno-
Beyeckoro 6biTva. Hacunue n HeHacunme. Ceoboaa v otBeTcTBEHHOCTL. Mopanb, cnpaseg-
NMBOCTb, NpaBo. HpaBCTBEHHbIE LEHHOCTU. [lpeacrtaBneHns O COBEPLUEHHOM YENIOBEKE B
pasnNU4YHbIX KynbTypax. QCTETUYECKME LLIEHHOCTU U NX POSlb B YENOBEYECKOWN XM3HU. Penurn-
O3Hble LeHHOCTN n cBoboaa coectn. CosHaHue u no3HaHue. Co3HaHWe, caMoCO3HaHNe n
NMYHOCTb. [Mo3HaHWe, TBOpYECTBO, npakTuka. Bepa n 3HaHue. MNoHMMmaHne n o6bACHEHue.
PauumoHanbHOEe 1 MppaunoHanbHoe B No3HaBaTesNbHOM AedTenbHoCTU. [pobnema UCTUHBI.
[encTBUTEeNnbHOCTD, MblLLEHWE, noruka n Asblk. HayyHoe v BHeHayyHoe 3HaHue. Kputepun
Hay4YHocTWU. CTpyKTypa Hay4YHOro nNo3HaHus, ero metodbl U popMbl. POCT Hay4YHOro 3HaHUS.
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HayuyHble peBonoLuMM U CMeHbl TUMOB paunoHanbHocTU. Hayka n TexHuka. bygyuiee veno-
BeyecTBa. [nobanbHble Npobnembl coBpeMeHHOCTU. B3anmogencreane umBmnmnsaumim n cue-
Hapuu Byayuiero.

dopma TeKyLuen aTTtecTaumm: NpakTuYecKkne 3aHaTms
dopma NpoMeXXyTOYHOM aTTecTauum 3K3aMeH.
Koabl popmupyembix (cchopmupoBaHHbIX) KomneTeHuun: OK-1

B1.5.3 3koHOMUKa

Llenv n 3apa4n y4ye6HOM AUCLMNIINHBI:

N3yyeHne gmcumnnuHbl "OKoHOMMKA" nmeeT cBoen Lenblo obecneynTb NoAroTOBKY Bbl-
COKOKBanuduumnpoBaHHbIX 6akanaespoB, obnagarowmx HeobxoaMMbIMK 3HAHMSMN B obnacTu
3KOHOMUYECKON TEOPUK, MO3BONAOLLNMN pasbupaTbCs U OPUEHTUPOBATLCS B MPOMUCXOOALLMX
3KOHOMMYECKMX NMpoLieccax u ABNEHUsX, B TOM YnUCre CBA3aHHbIX C X Byayuien npodeccmo-
HanbHOW OEeATENbHOCTLIO.

B xoae n3yyeHus gucumnimHbl « QKOHOMMKa» CTYAEHTbl AOIMKHbI:
3Hampe OCHOBbI 3KOHOMMKM U OpraHmn3auum Npon3BoacTBa, CUCTEM YyrpaBreHnsa npeanpuaTn-
SIMW; OCHOBbI TPYOBOrO 3aKOHO4ATENbCTBA;
yMemb NPUMEHATb COBPEMEHHbLIE SKOHOMMUYECKME METOAbl, CNOCOOCTBYOLLIME MOBbLILLEHMIO
3(PPEKTUBHOCTM UCMONb30BaAHUS PECYpcoB Anst obecnevyeHns HayyHbIX UCCNeaoBaHUN u
NPOMBbILLIIEHHOIO NPON3BOACTBA;
gr1ademsb: HaBblKaMU KPUTUYECKOro BOCNPUATUS MHopMaumn.,

[na peanusauuv gaHHOW Lienun cTaBAaTCA cregylowme 3agaydu:

- N3yunTb 6a30BbIE SKOHOMUYECKME KATETOPUMK;

- pacKkpbITb cogepXaHne 3KOHOMUYECKNUX OTHOLLEHUNA U 3aKOHOB 9KOHOMWNYECKOrO pa3Bu-

TS,

- U3Y4UTb SKOHOMUYECKNE CUCTEMBI, OCHOBHbIE MUKPO- U MaKpO3KOHOMUYECKne npobne-

Mbl, PbIHOK, PbIHOYHbIN CNPOC N PLIHOYHOE NPEASIOXKEHNE;

- YCBOUTb MPUHUMMN paunoHanbHOro 3KOHOMUYECKOrO NOBEAEHUS XO3SUCTBYHOLMX CYOb-

€KTOB B YCNOBUAX PbIHKA;

- YAICHUTb CYyTb OCHOBHbIX aCMeKTOB (PYHKLMOHMPOBAHUSA MUPOBOWN S3KOHOMMUKW.

MecTo yyebHOM AncuMnnuHbI B cTpyKType AOIT:

OucumnnuHa «OKoHOMUMKa» OTHocUTCA K 6aszoBon yactym 6noka b1 [OucumnnuHel (Mmogynn)
noarotoBku obyvarowwmxcs no HanpasneHuo 11.03.04 «OnNekTpoHuKa N HaHOINEKTPOHMKAY.
KpaTtkoe copepxaHue (AumaakTuyeckne eamHULbl) y4eOHON AUCLMNIIUHDI

OKOHOMMYECKME N NPaBOBble OCHOBbI (PYHKLMOHMPOBaAHWUSA npeanpuatmus. Ctatyc npea-
NpusaTUS, ero 3agadm n pyHkuMnM. BHELWHAS 1 BHYTPEHHSIS cpeda NnpeanpusaTus, ero pbiHoY-
Has opueHTauus.

Knaccudumkaumsa npegnpusatuin. opsagok co3gaHus, peopraHmsauumn n nukeugaumm
npeanpusatus. Yctas npeanpusatus. OpraHn3aunoHHO-NpaBoBblie (opMbl NPESNPUATUN.

MmyLiecTBo NpeanpuaTus, UICTOYHUKK ero (hopMMpOBaHusI.

OcHoBHOM 1 0BOPOTHBIM KanuTan npeanpuatusa. Knaccndukaumsa OCHOBHbIX CPeAcTB, UX
CTPYKTypa. YUYeT 1 oLeHKa OCHOBHbIX CpeacTB npeanpuatus. V3HOC 1 BOCNpoOn3BOL4CTBO OCHOB-
HbIX cpeacTB. AMOPTM3auMa OCHOBHbIX CPeAcTB, MeTodbl HauucneHus. lNokasatenn n aHanua
NCNONb30BaHMS OCHOBHbIX CPeacTB npeanpusaTtud. MNMpon3BOACTBEHHAA MOLLHOCTb npeanpus-
TUS, OLEeHKa 3dEKTUBHOCTU €€ UCMONb30BaHMS.

MHBecTumn 1 nHHOBauum Ha npeanpuatnn. OueHka ctommocTu npegnpustus. Coctas u
CTPYKTypa OCHOBHbIX cpeacTB. VICTOYHUKM oBpa3oBaHna obopoTHoro kanutana. Onpegene-
HWe noTpebHocTM npeanpuaTns B 06OPOTHOM KanuTane. Pa3sutve AOroBOPHbIX OTHOLUE-
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HuK. NokasaTtenun mncnonb3oBaHuss 060OPOTHLIX cpencTs. [loBbiweHne 3dMEKTUBHOCTU UC-
Nnosnib3oBaHns 06OPOTHLIX CPEACTB.

OOwee onpegenenne m3gepXek npomsBoacTea. Buabl nsnepxek Ha npeanpustun. MNpe-
AernbHble N «BMEHEHHbIE» M3OepXkn. PopmMupoBaHMe u3gepkek npomssoactea. Knaccudou-
Kaumsa 3aTpaT Nno 9KOHOMWYECKMM 3fIEMEHTAM WM CTaTbaM KanbKynauuu. MNnaHnpoaHue cebe-
CTOMMOCTM MPOAYKUUK, NOKasaTenn, MeToapl pacHeToB. PesepBbl 1 NyTU CHWXEHUsT cebecTo-
UMOCTUM NPOAYKLNN.

OKOHOMMYECKOE coaepXaHne 1 pyHKUuMK LeH. Buabl ueH, nx ctpyktypa. MexaHnsm pbi-
HOYHOro LeHoobpa3oBaHus. LleHoBast anactnyHocTb. MeToabl onpeaenenus ueH. LleHoBas
KOHKYpeHLUMS.

O6bem npoaax n NonoxeHue NpeanpuaTusa Ha pbiHke. [Joxoa npeanpuaTns, ero onpe-
aeneHve u Bnabl. Cpeactea HakonneHus n notpebneHus npeanpuatus. MNpubsinb npegnpu-
ATns, Buabl. PeHTabenbHOCTb NPOM3BOACTBA. YPOBEHb 3KOHOMWUYECKOrO ycnexa. QKOHOMMU-
yeckun Kpax. PUHaHCOBbIE pecypcbl NPeanpuaTUs, WUCTOYMHUKKM MX dbopMmupoBaHus. Kpeaum-
TOBaHME NPeanpusiTUA, OCHOBHbIE MNPUHUMMBLI U GopMbl. LleHHble Bymarn npegnpuaTuin.
Onepaunn ¢ HUMWN.

KomnnekcHas oueHka 3ddeKTUBHOCTU pewleHnin. MeTtoabl OueHKU WMHBECTULMOHHBIX
npoektoB. OueHka puckoB nNpu obocHoBaHMM pelieHnin. OcobeHHOCTH onpeaenenuns agdek-
TMBHOCTU MHBECTMLMA B TEXHOSOIMIO, aBTOMaTM3aunMio NPon3BoACTBaA U AN3aNHEPCKNE Npo-
€KTbl.

MpeanpuaTns Kak camocTosATENbHAs NPOM3BOACTBEHHAsI CUCTEMA, €€ OCODEHHOCTH,
CYLUHOCTb (PYHKLMOHMPOBAHNA. XapakTepuctmka Komnsiekca QyHKUMOHanbHbIX NOACUCTEM
opraHusauumn npomssoacTtea. Ob6was n NPon3BoACTBEHHAA CTPYKTypa npegnpuaTtus. MNpons-
BOACTBEHHbIN npouecc, ero cTpykrypa. OCHOBHbIE NPUHLUMMNBLI OpraHM3auun npon3BoaCTBEH-
HbIX NpoueccoB. Popmbl cneynanmsaunmn uexos, ydyactkoB. OcoGeHHOCTU opraHu3aumm npo-
N3BOACTBEHHbIX MPOLLECCOB Ha PasfnuU4yHbiX npeanpusatTuax. KomnnekcHas aBToMaTu3auus
NpPon3BOACTBA.

CopoepxaHne n 3agaym onepaTtMBHONO ynpaeneHus npomsBoacTBoM. KaneHnpapHo-
nnaHoBble HopMmaTuebl. CUCTEMBI ONEPATUBHOIO NNaHMPOBaHWS NPOM3BOACTBA.

dopma TeKyLen aTTecTauumn: nNpakTmyeckne 3aHsaTus
dopma NPOMEXYTOYHOM aTTeCcTaLumn 3K3aMeH.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHummn: OK-3, MK-4

B1.5.4 NpaBoBegeHue

Llenv n 3apayn y4ue6HOM AUCLMNSINHDBI:

Llenbto gucumnnuubl «paBoBegeHne» SBNSETCA: M3YyYEHME MEPBUYHbIX OCHOB W Npen-
cTaBneHnn ob OCHOBHLIX KaTeropusix npasa; AENCTBYIOLEN CUCTEMbI HOPM, NpaBui Mo pas-
NNYHBIM OTPacrsiM 3HaHUIN, 3aKOHOB, UHbIX NPAaBOBbLIX NCTOYHUKOB.

MecTto yuye6HOM AncumMnnnHbl B cTpykType AOIT:

OucumnnuHa «lNpaBoBegeHne» OoTHocuTCA k 6asoBon Yacty 6noka b1 Oucumnnuuel (Mogy-
nn) noaroToBkn obyyatowmxesa no HanpasneHnto 11.03.04 «ONeKkTpoHUKa U HAHOANEKTPOHM-
Kay.

KpaTkoe conepxaHue (AuAaKTMyeckue eauHULIbI) y4eOHOW ANCLUNIIUHBI

CopepxaHue ANCUMNAUHBI OXBaTblBAaeT KPyr BOMPOCOB, CBA3A@HHbIX C M3Yy4YeHWem cre-
aywmx pasgenos: [ocygapctBo M npaBo. VX ponb B Xu3Hm obuiectBa. Hopma npasa
N HOpMaTMBHO-NpaBoBble akTbl. OCHOBHbIE MNPaBOBble CUCTEMbI COBPEMEHHOCTU. Mexay-
HapogHoe npaBO Kak ocobasi cuctema npasa. VICTOYHMKM pOCCUINCKOro NpaBa. 3akoH 1 noa-
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3aKoHHble akTbl. Cuctema poccuiickoro npasa. Otpacnu npasa. NpaBoHapyLleHne n ropuan-
Yyeckas OTBETCTBEHHOCTb. 3Ha4YeHNe 3aKOHHOCTM M nNpaBonopsgka B COBpeMeHHOM obuie-
ctBe. [paBoBoe rocyaapctBo. KoHcTuTtyuma Poccunckon depepaumm - OCHOBHOW 3aKOH
rocygapctBa. OcobeHHoCTM hepepaTtuBHoro yctponctea Poccun. Cuctema opraHoB rocy-
AapctBeHHoM Bnactn B Poccuickon depepaumn. [NoHATME rpaXkgaHCKOro npaBOOTHOLLE-
Hna. dusmyeckne wn topuanydeckme nuua. [lMpaBo coberBeHHocTU. ObsA3aTtenscTBa B
rpaXXgaHCKoM rMpaBe W OTBETCTBEHHOCTb 3a WX HapyweHue. HacneactBeHHoe npaso.
BpayHo-cemeliHble OTHOLWEHUs. B3anmHble npaBa M 06A3aHHOCTU CynpyroB, poavTenen u
aeten. OTBETCTBEHHOCTbL NO CEMeNHOMY npasy. TpyaoBon oroBop (KOHTpakT). TpyaoBas
ANCLMNIIMHA U OTBETCTBEHHOCTL 3a €€ HapylleHne. ADMUHUCTPATUBHbIE NPABOHAPYLLEHMWS U
agMWHUCTPaTUBHAsS OTBETCTBEHHOCTb. [lOHATME npecTynneHus. YronoBHas OTBETCTBEH-
HOCTb 3a COBEpLUEeHNe NpecTynnieHnn. dkonornyeckoe npaso. OcobeHHOCTN NpPaBOBOro pe-
rynupoBaHusa dyayuien npodgeccmoHanbHoOn AeaTenbHOCTU. [paBoBbLIE OCHOBbLI 3aLLMThbl FOC-
yAApCTBEHHOW TaKlHbl. 3akoHogaTernbHble M HOPMAaTMBHO-MPABOBblE akTbl B obGnactu
3aLnTbl MHbopMaLmn 1 rocy4apCTBEHHOM TaWHbI.

dopma TeKyLuen aTTecTaumn: NpakTuyeckne 3aHaTms
dopma NnpomMexXyTOYHOM aTTecTauumn: 3adyeT
Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn OK-4, OlK-8

B1.5.5 NUHOCTpaHHbLIN A3bIK

Llenv n 3apayn y4ue6HOM AUCLMNIINHbI:
Llens ancumnnunHel — doopMmnpoBaHne nNpon3HOCUTENBbHbIX HAaBLIKOB U YMEHU, a Takke op-
MUPOBAHNE YMEHUIN MOCTPOEHUSI MPOCTbIX U CHOXHbLIX MHOCTPAHHbLIX NPEASIOKEHUN; O3Ha-
KOMMNeHne C JNEKCMYECKUMU U FpaMMaTUYECKUMMU OCOBEHHOCTSAMW MHOCTPAHHOIO A3bIKa;
oBrnageHue cneuuwanbHon nekcmkon (1500 n.e.); coBepLIEHCTBOBAHME HABbLIKOB M YMEHWN
YTEHUS OPUTMHAnNbHbBIX TEKCTOB; Pa3BUTME MOHOMOMMYECKON N ANanormM4yeckon peyn, cBs3aH-
HOM C nNpod)eccuoHarnbHOM OeATENbHOCTBIO Ha Base cneumanbHOW NEKCUKN; pasBUTUE YMe-
HUI pedepnpoBaHUs U aHHOTUPOBAHUS CTaTen No cneumanbHOCTH.

B xone nayyeHna gucumnimHel « MHOCTpPaHHbIN A3bIK» CTYAEHTbl AOSTKHbI:
3Hamp nekcmyecknn MMHUMyMm B obbeme 4000 y4ebHbIX NekcU4ecknx eauHuy, obLiero um
TEPMUHOSOIMYECKOro Xapakrepa;
errademsb: WHOCTPaHHbIM A3bIKOM B 00BbEME, HeoOXoOMMOM ONsi BO3MOXHOCTU MOMyYeHus
MHdopMauunmn 13 3apybexxHbIX NCTOYHMKOB.

MecTto yuye6HOM AncumMnnHbI B CTpyKType AOIM:

OucumnnuHa «HOCTpaHHbIN A3bIK» SABMSIETCS YacTblo 6a3oBon Yyactu 6noka b1 Oucumnnu-
Hbl (MOAynun) nogroToBkn obyyatowmxca no HanpasneHuto 11.03.04 «OnekTpoHuka n HaHo-
3NEKTPOHMKaY.

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbI) y4ebHOM ANCLUMUNIIUHBI

CopepxaHue ANCUMNIAUHBI OXBaTbIBAeT KPyr BOMPOCOB, CBSA3A@HHbIX C M3Yy4YeHWeM cne-
AYLLMX pa3faenos:

Cneundmrka apTMKynsumMm 3BYKOB, MHTOHALMKW, akLEHTyaumMm n putMa HeuTparbHON peyun B
N3y4yaeMoM £3blke; OCHOBHble OCOBEHHOCTU MOJSIHOrO CTUMS MPOM3HOLLEHUS, XapakTep-
Hble Ana cdepbl NPOFECCUOHANbHON KOMMYHUKaUMW; 4YTeHue TpaHckpunumn. Jlekcnde-
CKMA MUHUMYM B o6beme 4000 y4yebHbIX NieKCn4ecknx eanHunL, obLero n TepMmMHONOrMYecKo-
ro xapakrtepa. lNoHsaTve auddepeHumaumm nekcukn no cepam npumeHeHunsa (bbiToBas,
TepMmuHonornyeckada, obueHayvyHasi, opuumaneHas n gpyras). lNoHatne o cBob6ogHbIX W
YCTOMYMBBLIX CIIOBOCOYETAHUNAX, (ppaseonornyecknx egnHuuax. NoHatTne o6 OCHOBHbIX Cho-
cobax cnoBoobpasoBaHus. [pammaTnyeckme HaBblkM, obecneynBaroLLe KOMMyHuKaumo 6e3
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NCKaXXeHMs CMbICra npu NMCbMEHHOM U YCTHOM oOweHun obliero xapakrtepa; OCHOBHble
rpaMmaTuyeckne SBNeHus, XapakTepHble Ans npodeccuoHanbHoW pedn. [loHsaTue o6
obuxogHo-nMTEPaTypHOM, OdULManNbLHO-AENOBOM, HAaYYHOM CTUNAX, CTUNE XYOOXeCTBeH-
Hon nutepaTypbl. OCHOBHblE 0COBEHHOCTM Hay4YHoro ctung. KynbTypa v Tpaguuum cTpaH
n3yd4aemoro fsblka, npasuna peveBoro aTuketa. [oBopeHue. [lnanormyeckas n MOHOOMM-
Yyeckasi peyb C MCnonb3oBaHWeM Hauboriee ynoTpebuTenbHbIX U OTHOCUTENbHO MPOCTbIX
NEKCUKO-rpamMmmaTUYeCcKnX CPeaiCTB B OCHOBHbIX KOMMYHUKATMBHBIX CUTyauusx Heoduumarb-
HOro n oduumanbHoro obweHns. OcHoBbl Ny6nNnYHOM peyn (yCcTHoe cooblieHre, goknaga).
AyanpoBaHue. lNoHnMaHue gManorn4eckon n MOHOMOrMYecKon peun B cdepe ObITOBON U
npodeccruoHanbHOM KOMMYyHuKauun. YteHve. Buabl TEKCTOB: HeCnoXHble nparmatunye-
CKMe TeKCTbl U TeKCTbl MO LUMPOKOMY U y3KOMY npodounio cneuunansHocTu. MNMucbmo. Buael
peyeBblX NPOU3BEAEHUA: aHHOTauus, pedepart, Te3ncbl, coobLLeHNs, YyacTHoe NUCbMO, Ae-
noBoe NNcbMo, buorpadus.

dopma TeKyLuen aTTecTaumn: NpakTu4eckne 3aHaTms
Popma NpoMeXyTouyHOM aTTecTaumm: 3adet (1, 2 cemecTpbl), 3k3ameH (3 cemecTp)
Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OK-5

B1.5.6 Couuonorus

Llenv n 3apayn y4ue6HOM AUCLMNIINHbI:

Llenbto gucumnnuHel «Couuornorusay senseTca: copMuMpoBaTh Yy 00yYaloLWMXCs CUCTEMY
TeopeTU4ecknx 3HaHui 06 obLecTBe, 3HaHME OCHOBHbIX NMapagurM U HaBbIKOB aHanm3a Co-
LManbHOM pearnbHOCTW.

MecTto yuye6HOM AncuUnnNnHbI B CTpykType AOIT:
OucumnnuHa «Coumonorua» oTHocUTCs K 6asoBon Yacty 6noka b1 [OucuunnuHbl (Mogynu)
noarotoBku obydatowwmxcs no HanpasneHuo 11.03.04 «OnNekTpoHUKa N HaHOINEKTPOHUKAY.

KpaTtkoe copepxaHue (AunaakTuyeckne eaAnHULbI) y4eOGHON ANCLMNIIUHDI

CopepxaHue OuCUMNNUHBLI OXBaTblBAeT KPYr BOMPOCOB, CBSA3AHHbIX C W3y4eHMEM cne-
AyLWMX pa3genos:

MpeppbicTOpns 1 coumanbHO-PUNOCOdCKME NPEANOCHINTKM COLMONOrMmn kak Hayku. Coumono-
rmyecknin npoekt O. KoHTa. Knaccuyeckue coumnonormyeckne teopmum. CoBpeMeHHbIE COLMO-
nornyeckune Teopun. Pycckas coumnonormnyeckas mbicnb. O6LECTBO U coumarnbHble MHCTUTY-
Tbl, MMpPOBasi cuctema u npoueccol rnodanusauymm. CoumansHble rpynnbl U 06wHOCTU. Buapl
obwHocTen. O6LWHOCTL N NMYHOCTL. Manble rpynnbl 1 konnekTuebl. CounanbHas opraHu3a-
ums. CoumanbHble awxkeHusi. CoumanbHOe HepaBEeHCTBO, CTpaTudukaumsa M coumanbHasi
MobunbHOCTb. oHATME coumanbHoro cratyca. CounanbHOe B3aMMOLEWCTBME U coumarnb-
Hble oTHoweHMs. OOLLEeCTBEHHOE MHEHME KaK MHCTUTYT rpaxaaHckoro obuecTtsa. KynbTypa
Kak gpakTop couumanbHbIX W3MEeHeHun. B3aumogencrBnme 3KOHOMUMKM, cOoumanbHbIX OTHO-
WEeHNN N KynbTypbl. JIMYHOCTL Kak coumanbHbii TuN. CoumarnbHbI KOHTPOSb N AeBua-
umns. JIM4HOCTb Kak geaTenbHbin cyobekT. CoumanbHble n3MeHeHus. CoumanbHble peBo-
noumn 1 pedopmbl. KoHuenuus coumnanbHoro nporpecca. PopMmmpoBaHMe MUPOBON CU-
ctembl. Mecto Poccum B MmpoBom coobulectse. MeToabl COLMONOrMYeCcKoro NccrieqoBaHus.

dopma TeKyLlen aTTrecTaumm: NpakTnieckme 3aHATns
dopma NpoMexyToyHOM aTTecTauumn: 3adeT
Koabl hopmupyembix (cchopmmpoBaHHbIX) komneTeHummn: OK-6



B1.5.7 Pycckum i3blK U KynbTypa peumn

Llenv n 3apayn y4ue6HOM AUCLMNIINHDI.

Llenb nayyeHus kypca «Pycckuin a3blk U KynbTypa peun» — (dopMUpoBaHne JIM4HOCTH, BNa-
Aetollern TeopeTUYeckUMM 3HaHUSAMU O CTPYKTYpPE PYCCKOro si3blka U OCOBEHHOCTHAX ero
yHKUMOHNPOBaHMS, obnagarowen yCTOMYMBbIMU HaBblKkaMu NMOPOXAEHNSA BbiCKa3biBaHUSA B
COOTBETCTBUN C KOMMYHUKATUBHbBIM, HOPMATUBHBIM U 3TUYECKUM acnekTamu KyrbTypbl peyn,
TO €CTb CNOCOBGHON K peanusaunm B pe4eBomn AessTENbHOCTM CBOEro NIMYHOCTHOrO NoTeHumMa-
na.

B cBs3n ¢ atumM yyebHaa amcumnnnHa «Pycckuin s3blKk U KynbTypa peyn» O0SbKHa peluaTb
cnegylowue 3agayn: No3HakOMUTb C CUCTEMOM HOPM PYCCKOro NUTepaTypHOro A3blka Ha
POHETNYECKOM, FEKCMYECKOM, CroBooOOGpa3oBaTefnlbHOM, rpaMMaTUYecKoM YpPOBHE; AaTb
TeopeTudeckMe 3HaHusi B 06nactu HOPMaTMBHOIO W LeneHanpaBfieHHOro ynotpebneHus
A3bIKOBbIX CPEeACTB B A€/TOBOM U Hay4YHOM Ob6LLeHun; chopmMmpoBaTh NpakTU4Yeckne HaBbIKU
N yMeHus B 06nacTn CoCTaBfeHns 1 NpoayuMpOBaHUSA pasfnyHbIX TUMOB TEKCTOB, NPeaoT-
BpaLLEHUS N KOPPEKTUPOBKN BO3MOXHbIX S3bIKOBbIX U pedeBbiX OWMBoK, agantaunum TEKCTOB
ANSA YCTHOrO UIM NMUCbMEHHOTO U3NOXEHUS; CPOPMUPOBATL YMEHUS, Pa3BUTb HaBblkM 06-
LWEeHUs B pasnnyHbIX cUTyauusax obuieHus; cpopmmpoBatb Yy 0By4valoLmnXca co3HaTenbHoe
OTHOLLIEHNE K CBOEN N YY>KOWN YCTHOW N MUCbMEHHOM peyn Ha OCHOBE N3YyYeHUA €€ KOMMYHMU-
KaTUBHbIX Ka4yecCTB.

MecTo yyebHOM AncumMnnuHbI B cTpyKType AOIT:

OucumnnuHa «Pycckuii A3bIK U KynbTypa peun» oTHoCUTCs K 6a3zoBon yacty 6noka b1 [uc-
UMNAvHbl (MogynNu) NoAroToBkM obyyatowmxcs no HanpasneHnio 11.03.04 «3nekTpoHuka n
HAHOJMEKTPOHNKAY.

KpaTkoe cogepxaHue (AuAaKTnyeckme eamHULbl) y4eOHOM AUCLMNNNHBI

1. OCHOBHbIE MOHATUS KynbTypbl pedn. KynbTypa peudnm kak HaydHO-ydebHas aucumnnuvHa.
A3bIK 1 peyb. A3bik Kak 3HakoBasi cuctema. PyHkuMn a3bika. COOTHOLLEHNE NOHATUI A3bIK U
peyb: B3anMOOOyCnoBNEHHOCTb N B3aUMOBNUSAHNE. A3bIKOBbIE e4MHMULbI U YPOBHU S13bIKOBOW
cucTtembl. Peyb Kak popma peanusaumm sa3bika. [pobnemMbl KynbTypbl KOMMYHUKaLMK: acUM-
MeTPUA MeXay KynbTypon oOLEeHUsT N KyNbTYypon peyn. Tunbl pevyeBor KynbTypbl HOCUTENEN
A3blka: 9NIMTapHbIN, CcpeaHe-NnTepaTypHbli, NUTepaTypHO-Pas3roBOPHbIA, daMUnbspHO-
pa3roBopHbIN. PopMbI peyn: cneumdurka yCTHOM U MUCbMEHHOW peyu, KnacCuguKaunoHHble
NPU3HaKKN, XapakTepHbIe YepTbl, A3bIKOBbIE OCOBEHHOCTMW.

2. AsbikoBas HopMa. [UHaMUYHOCTb Pa3BUTUSA A3blKa U U3MEHYMBOCTb HOPM. TuUMbl HOPM
(opdoanuyeckue, nekcuveckue, rpammartmyeckue, opdporpadumyeckne, MyHKTYauMOHHbIE W
Aap.). Tunbl HOpMaTUBHBIX CnoBapen 1 NPUHUMNbI paboTbl C HAMKU. 3HAYUMOCTb HOPMAaTUBHO-
ro acnekra ans peyeBon KOMMyHuKaumn. CoBpeMeHHOe peveBoe MpOoCTpaHCcTBO. Hopma un
ANCKYpC, HopMa n y3yc. PasroBopHasi peyb 1 Hopma. ACUMMETPUS Mexay pasroBOpHON pe-
YblO N NIUTEPaTypPHON HOPMOW B cdhepe peveBor KOMMYHUKaLUN.

3.Ctunnctuka. OyHKUMOHanbHbIE CTUMM COBPEMEHHOIO PYCCKOro s3blka. BaaumopencTteue
PYHKUMOHArbHbIX CTUIEen. XapakTtepuctuka ctunen: cdepa QPyHKLMOHNPOBAHUS; NleKcnye-
ckue, crioBoobpasoBaTtesibHble, MOpP(OoiorMyeckme, CUHTakcM4yeckne ocOBEeHHOCTH; XaHpbl;
0CcOBeHHOCTM opraHusaumm TekcToB. Cneumdurka MCNOMNb30BaHUSA 3NIEMEHTOB PAa3fIMYHbIX
A3bIKOBbIX YPOBHEN B Hay4yHOW peudn. PasroBopHas pedb B cucteMe (PyHKLMOHAsbHbIX pas-
HOBWOHOCTEN PYCCKOro NiMTEpaTypHOro sisblka. YCroBus (OYHKUWMOHMPOBAHUS pPas3roBOPHOWM
peyu, porb BHEA3LIKOBbLIX (DaKTOPOB.

4. Putopuka n genoson a3blk. OcobeHHOCTU ycTHOM nybnuyHon peyun. OpaTtop 1 ero aygm-
Topus. OCHOBHbIE BUAbI apryMeHToB. [loaroToBka peyn: BbI6Op TeMbI, Lernb peyn, Nouck Ma-
Tepuana, Hayano, pa3BepTbiBaHWE W 3aBeplUEeHME peyu. PeueBble TakTMku B peveBOu
KOMMYHMKaLmm. Popmbl YCTHOMO 4enoBoro obuweHnsa. PeyeBoe maHmnynmpoBaHve. PeveBon
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aTukeT. Cneundunka pyccKoro pevyeBoro 3TMkKeTa: TakTUYHOCTb, NpeaynpeauTenbHOCTb, OT-
KPOBEHHOCTb, TONIEPaHTHOCTb, y4acTue. TexHuka peanunsaumm 3TUKETHbIX OopM: npueeT-
ctBue (obpalleHue), 3aBsa3ka, pasBuTMe, KynbMnHauus, passsska. ObcTaHoBKa oOLeHns m
3TUKeTHble ¢opmynbl. Buabl nMcbMeHHOW OenoBoW KOMMYyHuKauuu. OpraHu3aumMoHHO-
pacnopsauTernbHas AOKYMEHTaUMUs Kak pasHOBMAHOCTb NMMCbMEHHOW AENOBOM peyn. A3bIKo-
Bble hopMysbl OpULManbHbIX JOKYMEHTOB. A3bIK U CTUMb pacnopsaauTenbHbIX AOKYMEHTOB,
KOMMEpPYECKON KOppeCcnoHAEHUUN, MHCTPYKTUBHO-METOONYECKMUX JOKYMEHTOB.

dPopma TeKyluen atrectauun: npakTU4eckme 3aHATus
Popma NpPoOMEXYTOUYHOM aTTecTaummn: AndgepeHLMpoBaHHbIA 3a4€T
Koabl popmupyembix (cpopmupoBaHHbIX) kKomneteHumn: OK-5

B51.5.8.1 MaTemaTuyeckm aHanus

Llenun n 3apaum y4yeb6HOM AUCLUMNNUHBI: U3yYyeHne anddepeHunanbHOro U MHTerpanbHOro
ncuyncneHns yHKLMM OQHOW BELLLECTBEHHOM NEpPEMEHHON, fexallero B OCHoBe BCeX hunaun-
YeCKMX U MaTtemaTU4eckux KypcoB. M3yyeHne onpepeneHHOro uHTerpana, Kotopbli npea-
cTtaBngeT cobon BaxkHbIN BOMPOC Kypca MaTtemMaTM4YeCcKOoro aHanumsa Ha punandeckomMm akyrb-
TeTe N UMeEeT MNPUNOXEHNS B DOMbLUMHCTBE  MaTeMaTUYeCKUX U (PU3MYECKUX OUCLIUMIIVH.
N3yyeHne anddepeHumansHOro ncHmcrneHnsa yHKUMN HECKOSbKNX NepeMeHHbIX. N3yyeHne
KpaTHbIX WU KPUBOJIMHEWHbIX WHTErpanoB. Yucnosble psdbl, CXOAUMOCTb, abcontoTHaa u
YCrOBHasi CXOOMMOCTb, (PYHKUMOHamNbHbIE paabl, CTENEHHOW psd, paguyc CXoAMMOCTU CTe-
neHHoro psaga, psg Pypoe, uHterpan dypoe.

B pesynbtate nayyeHus 6a3oBo YacTu UuKIa CTYAEHT OOJTKEH:
- 3Hamb OCHOBHbIE NOHATUSA U METOAbl MaTEMaTMYECKOro aHanunsa;
- yMemb NPUMEHATb MaTeMaTnyeckme MeToabl ANS peLleHnsa NpakTUYecKnx 3agay;
- g1ademb MeToAaMMU MHTErpanbHOro n guddepeHunanbHOro MCHUCIIEHNS.

Mecto yyebHOM aucuunnuHbl B cTpyktype AOI: [OucumnnmHa «MaTtematnyeckuin aHa-
nn3» OTHOCUTCS K MOZYNKO MaTeMaTudeckux auncumnnuH 6asoson 4Yactu 6noka b1 Oucum-
NNuHblI (MOAynM) nogrotoBku obydarowmxca no HanpaBneHuio 11.03.04 «OnekTpoHuka wm
HaHO3NEKTPOHUKA Y.

KpaTkoe coaepxaHue (AnaakTuyeckue eauHuULbl) y4eOHON ANCLMNIIUHDI:

1. NMpeameT matemaTukn. BBeaeHne B aHanus

MpeomeT matemaTukn. CBsA3b C APYrMMKU Haykamun. MicTopmnyeckasa cnpaska.

MoHaTne mHoxectBa. Onepauun ¢ mHoxecTBamu. ObLiee onpegeneHme dpyHkummn. ObnacTb
onpegeneHns n obnacte MaMeHeHust. OYyHKUMS OENCTBUTENBHOro nepemeHHoro. Crnocobsbl
3agaHua yHkuun. OnpegeneHve rpaduka yHKUMK. [padmkm aneMeHTapHbIX OYyHKUURA
(npsimas, napabona, kybuyeckasi napabona, OKpy>XHOCTb, runepbona, nokasaTtenbHasi U no-
rapupmmnydeckass pyHKUMN, TpuroHomeTpudeckne dgyHkuumn). ObpaTHble TpUroHomeTpude-
ckne byHKUMKM 1 nx ceomctea. lNpeobpasosaHue rpacumkos. ocTpoeHne rpagmkoB ¢ NOMO-
Wblo Lenoykn npeobpasosaHun. [encteusa ¢ rpacdmkamun. padumk cnoxHon dyHkunn. pa-
UK PYHKLMN, 3afaHHOM NapameTpuydecku. [NonapHbie KoopanHaThl.

2. Mpepenbl nocneaoBaTeNbHOCTU U PYHKLUN

lMoHATMEe nocnegoBaTeNnbHOCTU OEUCTBUTENbHBIX 4ucen. lNpegen nocnegoBaTefnbHOCTMU.
"eomeTpuyeckun cMmbiCi npegena nocrnegoBaTenbHOCTU. TeopemMa 0 eOUHCTBEHHOCTU npe-
aena. OrpaHUYeHHOCTb cxoasilencs nocnegoBatenbHoCcTU. [pefenbHble nepexoabl B pa-
BEHCTBax U HepaBeHcTBax. MOHOTOHHbIE nocnegoBaTensHOCTU. [lognocrnenoBaTesibHOCTb,
YaCcTUYHbIe Npeaesibl, BEPXHUMA U HWKHUA Npefenbl NocneaoBaTeNbHOCTU OEeNCTBUTESNbHbIX
yucern. Jlemma o BrnoXeHHbIX npomMexyTkax. Teopema bonbuaHo-BenepwTpacca. Kputepui
Kowwn cxogmMmocTu nocnegoBaTenbHOCTMU.
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Mpeoen yHKUUM gencTBuTenbHOro nepemeHHoro no Kowwu n no enHe. 'eomeTpuyecknn
CcMbICN npefena yHKUMN eNCTBUTENbHOIoO nepemMeHHoro. ApudmeTtmyeckme onepauumm Hag
dyHKUMAMKU, nmeownmmn npegen. OgHocTopoHHWE npegernbl. Knaccudgukaums 6eckoHevHo
ManbiX N 6eCKOHEYHO BOMbLUNX BEMUYUH. DKBMBANEHTHblIE GECKOHEYHO Marnble n 6ecKoHeY-
HO OGornbluMe BeNNYMHLL. [1epBbIn U BTOPOK 3aMevaTenbHble npeaensoi.

3. HenpepbIBHOCTb (hyHKLUMU

HenpepbIBHOCTL PYHKUUM OENCTBUTENBHOIO NepeMeHHoro. ApudmeTmyeckme LENCTBUA C
HenpepbIBHbIMU PYHKUMAMU. HenpepbiBHOCTb CIOXHOW pyHKUMU. OLHOCTOPOHHAS Henpe-
PbIBHOCTb. Teopema O CyLLeCTBOBAHUN N HENPEPLIBHOCTM oBpaTHOM yHKunK. CoxpaHeHmne
3Haka HenpepbIBHOM (pyHKUMU. PaBHOMepHaa HenpepbliBHOCTL. Teopema KaHTopa. Knaccu-
domKaumnsa Toyek paspbiBa.

4. QndhepeHumanbHoe ucumcneHme pyHKUMmn ogHOU nepeMeHHOMU.

Mpon3BoaHbIE U OOQHOCTOPOHHME MPOU3BOAHbIE, BeCKOHEeYHble Npon3BoaHble. eomeTpuye-
CKUA N U3MYECKM CMbICI npousBoaHon. Npasuna gudpdepeHumpoBaHna n Tabnuuya npo-
n3BoaHbIX. [uddepeHunan n ero reomeTpuyecknn cmolicn. MNponssogHasi CroXXHOM (PYHK-
unun. MNpounssogHble U anddepeHumansl BbiclMx nopsigko. dopmyna JlenbHuua. NHBapu-
aHTHOCTb DOPMbl NEPBOrO U HEMHBAPMAHTHOCTb (POPMbI BbiCLUMX AnddepeHumanos. lNapa-
MeTpuyeckn 3agaHHble oyHKUMM 1 nx guddepeHumposaHne. OCHOBHblE TeopeMbl audde-
peHumnanbHoro ncumcnenna Ponng, Jlarpanxa, Kowwu. MNpasuno Jlonutans packpbiTus He-
onpegeneHHocten. dopmyna Tennopa n ee cBA3b C 3agaden NPUBIIMKEHHOTO BblYUCIIEHNSA
3Ha4YeHUn yHKUMKW. MprU3HaKM MOHOTOHHOCTWU. JKCTPEMYMbl U MpaBuiia UX HaxXOXOEHUS.
BbINyKkNocTb, BOrHYTOCTb M TOYkM nepernda. AcumnTtoTbl. [NMpumeHeHne auddepeHunansHo-
ro UCHUCNEHUS K NCCreoBaHMio PYHKUUIA N NOCTPOEHMUIO rPacdmnKoB.

5. UHTerpanbHoe ncumcneHume pyHKLUMNU ogHOMN NepeMeHHOMN.

MoHaTne nepBoobpasHOn KU HeonpeadeneHHoro uHTerpana. CeoncTea HeonpeaeneHHoOro nH-
Terpana. Tabnuua HeonpeaeneHHbIX WHTerpanoB. TexHuka WHTerpupoBaHusa (Henocpea-
CTBEHHOE WHTErpMpoBaHne C NOMOLLbIO Tabnuu, MeToq pasnoXeHus, 3ameHa nepemMeHHon,
WHTerpupoBaHue Mo YacTam, npuBeaeHNe KBaApaTHOrO TpexyrieHa K KaHOHUYecKoMy Buay).
Mpumepsbl. PasnoxeHne MHoroudsieHa ¢ eNCTBUTENbHBIMU KO3 MULUNEHTAMN HA MHOXUTE-
nn. MNpeacTtasneHne NpaBUNbHON paunoHanbHON Apobu B BUAE CyMMbl MPOCTENLLMX paumo-
HanbHbIX gpoben. MHTerpnpoBaHne npoctenwmnx gpoben. HTerpyupoBaHue paunoHanbHbIX
dyHKUMn. CBegeHne MHTerpanoB OT MppauuoHanbHbIX U TPUTOHOMETPUYECKUX (PYHKLUUN K
WHTErpupoBaHMIO paunoHarnbHbIX PYHKLNA.

OnpepgeneHHbl MHTErpan. YcrnoBue CywecTBOBaHUS onpefeneHHoro uHterpana. Knaccel
NMHTerpupyembix yHkunin. CBOWCTBa onpeneneHHoro mHrerpana. VIHterpan kak ¢yHKums
BepxHero npegena. ®opmyna HbeloToHa-JlenbHmua. Teopema o cpegHem. [lpunoxeHue
onpeaeneHHoro UHTerpana K BblMUCIEHUIO Nnowaaen nrnockux duryp, nrowagen nosepx-
HOCTM Ten BpalleHUs N HEKOTOpPbIX 00beMOB. [lapameTpudeckn 3agaHHble Kpusble. OnunHa
Ay KPUBOMW.

6. PYHKLMM MHOIMMX NEepeMeHHbIX

OCHOBHbIE NOHATUSI HA MMOCKOCTU (PacCTOAHME MEeXAY TOYKaMW, OKPECTHOCTb TOYKU, BHYT-
PEHHSAA TOYKa, N30NMPOBaHHAs TOYKa, rpaHUYHasi TOYKa, OTKPLITOE MHOXECTBO, CBS3HOE U
HeCBA3HOE MHOXeCTBa, 06riacTb, 3aMKHyTast 0b6nactb, orpaHMY4EeHHOE MHOXeCTBO). AHano-
s ¢ nNpocTpaHcTBOM. [Npeden nocrneaoBaTenbHOCTM BEKTOPOB. Teopema O nokoopauHat-
Hon cxogumocTu. lNpegenesl n HeNpepbIBHOCTL. [BOMHbIE U MOBTOPHbIE npeaensl. [Npumepsl.
HenpepbIBHOCTL MO COBOKYMHOCTU NEepPeMEHHbIX U MO OTAeNbHOM nepeMeHHon. OuddepeH-
unanbHoe ucuyucrneHme yHKLMN MHOMMX nepemMeHHbIX. HacTHble npounsBogHble. AuddepeH-
LUMPYEMOCTb (PYHKLMM MHOMMX nepemeHHbiX. Heobxoanmble ycnosusa guddepeHunpyemo-
ctn. JJoctaTouHble ycnosusa avddepeHunpyemMocT yHKLMU MHOMMX NepeMeHHbIX. Teope-
Mbl O B3aMMOCBSA3U Mexay auddepeHUnpyemMocTblo, HEMNPEPLIBHOCTLIO N CYyLLIECTBOBAHNEM
YaCTHbIX MPOU3BOAHBIX PYHKUUM MHOMMX nepemMeHHbIX. [1ponssBoaHaa CrOXHOW (YHKLUW.
OunddepeHuman yHKUMM MHOrMX nepemMeHHblx. [Mpon3BoaHas no HanpasneHuwo. [pagu-
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eHT. CBsi3b NPON3BOAHON NO HaMpaBfeHU C rpaguMeHToM. Ycnosue BoapactaHuda (yobiBa-
HUS) PYHKUMK B Touke. [pousBoaHble U anddepeHumnansl BbICLUMX MOPSAKOB. PaBeHCTBO
CMeLLaHHbIX Npon3BOAHbIX. ViccnegoBaHue (PyHKUMIA MHOMMX NepeMeHHbIX, YCrioBue nocTto-
SIHCTBA, YCNOBME MOHOTOHHOCTW B yKa3aHHOM HanpasrneHun. ®opmyna Tewnnopa. IkcTpe-
MyM. HesaBHble doyHKUMN. TeopemMbl O CyLLLECTBOBAHUN HEABHOW (OYHKLNKN. OYHKLMOHANbHbIE
onpegenutenu. CylwectBOBaHME CUCTEMbI HEABHbIX PYHKUNA. B3aMMHOOAHO3Ha4YHOE OTOO-
paXkeHne OBYX MHOXECTB BEKTOPHOro MpOCTpaHCTBa. YCNOBHbIA 3KCTpeMyM. [1paBnno MHo-
xutenen Jlarpanxa. MNpumepsl.

7. KpaTHble nHTerpansbol.

KpaTHble uHTerpansl. lMnowaab MHoroyronsHon ¢urypel. Mepa >KopgaHa. M3amepumble
MHOXecTBa. HeobxoomMmoe 1M JOCTaTOYHOE YCroBUE U3MEPUMOCTM MHOXeCTBa Ha MIIOCKO-
ctn. CeownctBa Mepbl XXopgaHa. OnpegeneHve ABonHoro uHterpana. Cymmbl [Japby u umx
ceonctBa. Kputepun cyuiectsoBaHna OBOMHOIO MHTerpana. Knaccbel MHTerpypyemblix (oyHK-
umn. CeoncTBa 4BOMHOro nHTerpana. lNpueegeHne ABONMHOIO MHTErpana Kk nosTopHomy. Kpu-
BONMMHENHbIE KOOPAMHATbI Ha NSIOCKOCTU. [onspHbIE U ANNUNTUYECKNE KOOPAMHATBLL. 3ameHa
nepemMeHHbIX B ABOVHOM WHTerpane. TponHown uHTerpasn. CeedeHne TPOMHOro MHTerpana K
NoBTOPHOMY. 3aMeHa nepeMeHHbIX B TPOMHOM uHTerpane. Cdpepuyeckue n umnuHapuyeckue
KoopauHaThbl.

8. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl

OnpepgeneHne KpUBOMMHENHLIX MHTerpanoB. OCHOBHble (POPMYynbl BbIMUCNEHUS KPUBOSU-
HeWnHbIX UHTerpanos. OnpefeneHns MOBEPXHOCTHBIX MHTErpanoB NepBoro 1 BTOPOro poaa.
BbluncrneHne NoBepXHOCTHbIX WHTerpanoB. MaTematuyeckne n uamMyeckme MNpUNOXeHUs
KPMBOMMHENHbIX M NOBEPXHOCTHLIX UHTErPasos.

9. Paabl. YucnoBble, (hyHKUUOHaNbHbIE U CTENEHHbIe pAAbI

Uuncnosble psagbl. Cxoasawmecsa n pacxogawmeca psgbl. Kputepunn Kowm cxogumocTtu ymc-
nosoro psiga. Heobxognmoe ycrnosue cxogMmocTwu. [docTaToyHble MPU3HaKM CXOAUMOCTMU:
MakOpPaHTHbIN N NpeaenbHbI Npu3HakM cpaBHeHus, Janambepa, Kowwn, Oupuxne, Abens.
ABcontoTHas 1 ycrnoBHas CXOAUMMOCTb. YMHOXeHue psgoB. [lepecTaHoBKa YneHoB psiga.
OyHKUMOHanNbHbIE MOCreaoBaTeNbHOCTU N psaabl PyHKUMK. [MoToyeyHass U paBHOMepHast
cxogumocTb. [pu3HakM paBHOMEPHOM cxoauMocTu (KpuTepun Kowwmn, MaopaHTHbIM npu-
3HaK onsi nocrnenoBaTenbHOCTU, MaXOPaHTHbIN Npu3Hak Benepwtpacca gns psga). PaBHo-
MepHasa CXo4MMOCTb N HEMPEPBIBHOCTb, PaBHOMEPHAs CXOAMMOCTb U UHTErpupoBaHue, pas-
HOMeEpHasa cxoaMMOCTb M auddepeHumpoBaHme. CteneHHoW psa. Paguyc cxoguMmocTu.
AundbdepeHumpoBaHne n MHTErpupoBaHue cteneHHoro psaa. Pag Tennopa.

10. Hecob6¢cTBEeHHbIE MHTErpanbl, MHTErpanbl, 3aBUCSALLME OT NapameTpa

OnpepeneHne HecobCTBEHHbLIX MHTerpanoB nepsoro Tuna. OnpepeneHne HecoBCTBEHHbIX
WHTErpanoB BTOPOro Tuna. OTanoHHble uHTerpanbl. CBOMCTBA CXOAALLMXCA WHTErpanos.
Kputepuin Kowwm cxogmmocTn HeCOBCTBEHHbIX MHTerpanoB. [JocTaTouyHble MpU3HaKM CXoau-
MOCTM HeCOBCTBEHHbIX MHTErpanoB. MaxopaHTHbIM Npu3HaK cpaBHeHus. [penenbHbli npu-
3HaK cpaBHeHusi. ABCONITHas N YCroBHasi CXOOUMOCTb HECOOCTBEHHbIX MHTerpanos. Npu-
3Hak Abens. MpusHak Oupuxne. PaclwumpeHne MeToaoB NHTErPUPOBAHNA HA HECOBCTBEHHbIE
WHTerpanbl. 3aMeHa nepeMeHHbIX. IHTerpupoBaHmMe no 4acTtam. [naBHOe 3HayYeHue HecoO-
CTBEHHOro WHTerpana. WHTerpanbl, 3aBucswme oT napameTpa. HenpepbiBHOCTb No napa-
meTpy. OuddepeHunpoBaHne n nHTerpypoBaHme no napameTtpy. HecobCTBEHHbIE NMHTErpa-
nbl OT NapameTpa.

11. Pag v nuterpan ®dypbe

[MocTaHoBKa 3agayun. [MpocTpaHCTBO CO cKanspHbIM NpounsBegeHneM. HopMmmpoBaHHoOe npo-
cTpaHcTBO. CxogumocTb B cpeaHeM. mnbbepTtoBo npocTtpaHcTBO. CkanspHoe npou3Bene-
HUue n HopMma dyHKumMK. NoToveyHas, paBHOMeEpHasi CXOAUMOCTb U CXOAUMOCTb B CpefHEM
nocregosaTenbHOCTENn U pagoB. OpToroHanbHble U OPTOHOPMUPOBAHHbIE 3NIEMEHTbLI NpPo-
CTpaHCTBa CO cKansipHbiM npousBegeHmem. O6obweHHbIn psg Pypbe. CBoncTBa ocTaTka
psga dypbe. HepaBeHcTBO beccend. Ycnosue cxogmmocTtn psaga ®ypoe. PaBeHcTBo apce-



12

Band. 3aMKHyTble 1 MOfHble OPTOHOPMAaribHbIE CUCTEMbI SIEMEHTOB B MPOCTPAHCTBE CO CKa-
NAPHbIM Npou3BefeHneM. TeopeMbl O CBA3M MeXAy 3aMKHYTOW W NMonHowm cuctemon. Pag
dypbe No OpTOroHanbHOM U OPTOHOPMMPOBAHHOM cucTeMam goyHKUMA. HepaBeHCTBO bec-
censa v paBeHCTBO [lapceBanga ansa aTux pagos. TpuroHomeTpuydeckun psg dypee. Pasno-
XXEHNEe YEeTHOM N HEeYeTHOM CYHKUMM B TpuUroHomeTpuyeckun psg Pypbe. KomnnekcHas
dopma psga dypbe. TodyeyHass U paBHOMeEpHas CXOAMMOCTb TPUTOHOMETPUYECKOro psiaa
dypbe. lMonHoTa TPUTOHOMETPUYECKOW CUCTEMbI (PYHKUMIW. [BOMHbIE M TPOWHbIE PAObI
dypbe.

NHTerpan dypbe kak npeaenbHbln cnydan psaga dypbe. [JocTaTouHbIE NPU3HAKNU CXOANUMOCTH
nHTerpana ®dypoe. MNpencrasneHne yHkuum nHTerpanom dypwe. NpeacraBneHne YeTHoOM m
He4YeTHON oyHKUMN MHTerpanom dPypbe. KomnnekcHoe npsamoe n obpatHoe npeobpasoBaHus
®ypbe. CuHyC 1 KocHyC npeobpasoBaHns Pypbe.

12. dnemeHTbI TeOpuUN 06006LWEHHbIX PYHKLMW

Knacc ocHOBHbIX (MPOBHLIX) yHKUUN. PyHKUMOHaNbHoe onpenerneHne obobLeHHoNn dyHK-
umn. PerynsapHble U CUHrynspHble o006LeHHble dyHKuMK. [enbta dyHkuma. [encteusa c
0006LWeHHbIMK YHKUMAMKU. CekBeHUManbHbIN Noaxon K onpeneneHnio o606LWweHHON yHK-
uuu.

PopMbl TEKYLLUEN aTTecTaumumn: NpakTU4YecKme 3aHATUA, KONSOKBUYM, KOHTpOribHasa pabora.
Popma npomMexyTo4yHon atrectauun: aucddepeHumpoBaHHble 3a4eThbl (1,2 cemecTpbl),
3K3ameH (3 cemecTp).

Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: OlK-1, 2

B1.5.8.2 AHanutuyeckas reomeTpuvs

Llenu n 3apa4n y4ue6HOM AUCLUNIINHDI:
n3yyeHMe MeTOA0B aHaNUTUYECKON reoMeTpumn Ans pelleHnsa 3agady eBKngoBon reoMeTpumn
Ha NIIOCKOCTU U B NPOCTPAHCTBE, U3yYeHne MeToda KoopAuHaT, BEKTOPHOM anrebpbl, pas-
NNYHBIX POPM ypaBHEHUM MPSIMON FIMHUWN HA MAOCKOCTU N B NPOCTPAHCTBE, YpaBHEHUS NNOC-
KOCTW, KPUBbBIX U MOBEpXHOCTen BTOporo nopsigka. OCHOBHbIMKM 3ajadvamu ydebHon gucuu-
NAVHbI ABRAKOTCA: opMUpoBaHMe Yy oby4varomxcs 3HaHMKM 06 OCHOBax aHanuTU4eCcKom
reomeTpun 1 BEKTOPHOWN anrebpbl, NpuobpeTeHne CTygeHTaMu HaBbIKOB U YMEHWUI NO peLue-
HUIO reOMEeTPUYECKMX 3aay N UCNOSTb30BaHUID BEKTOPHOM anrebpbl, HEOOXOOUMBbIX B Kypcax
MaTeMaTuyecKkoro aHanusa B pasgene «KpaTHble N KPUBOMMHEWHbIE UHTErpanbl», B Kypce
«BEeKTOpHbIN 1 TEH30PHbIN aHanNU3», «ANEKTPoAUHaAMUKAY.

B pesynbtate nsyyeHms 6a3oBon YacTu UMKNa CTyOEHT OOITKEH:
- 3Hamb OCHOBHbIE NMOHATUA U MeTOAbl aHaNUTUYECKON reoMeTpuu;
- yMemb NPUMEHATb METOAbI aHANUTUYECKOM reOMEeTPUM AN1S peLLeHns NpakTUYeckux 3agav;
- gnad0emb MeTO4aMU aHaNUTUYECKON reoOMeTpUN.

MecTo y4yebHOM AncuMnnuHbI B cTpyKType AOIT:

AucumnnuHa «AHanuTudeckas reoMeTpusi» OTHOCUTCS K MOAYMNI0 MaTeMaTuyeckux OUCLn-
nnuH 6asoBor 4Yactu O6noka b1  OducumnnuHel (Mogynu) nNOAroTOBKM OBy4varolmxcs no
HanpaeneHmto 11.03.04 «OnekTpoHMKa 1 HAHO3MEKTPOHMKAY .

KpaTkoe coaepxxaHue (QupakTuyeckne eaMHuULbl) y4eOHOM AUCLUNITUHBI

Pasgen 1. BektopHasa anrebpa.

[MoHaTne BekTopa. JIMHenHble onepauun Hag BekTopamu. JIMHenHasa 3aBUCMMOCTb CUCTEMBbI
BEKTOPOB. [[€OMETPUYECKNIN CMbICI NIMHENHOWN 3aBUCMMOCTU. basncel Ha NIOCKOCTU U B NMPo-
CTpaHCTBe, pasnoxeHue BekTopa no 6asucy. MNpoekunsa sekTopa Ha ocb. OPTOHOPMUPOBAH-
Hble 6a3uckl, nx ocobeHHOCTb. Hanpasnsatowme KocMHycbl BekTopa. CkansipHoe, BEKTOPHOE,
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CMeLLaHHOe N ABONHOE BEKTOPHOE NPOU3BEAEHMUS, UX CBOMCTBA, BblpaXXeHue Yyepes Kkoopaun-
HaTbl COMHOXUTENEN. YCnoBmMe OpTOroHanbHOCTU, KOMMIMHEAPHOCTWN, KOMMNIIaHapHOCTU BEK-
TopoB. CucTema KoopanHaT, KoopAMHaTbl TOYKKU, NpeobpasoBaHNe CUCTEMbI KOOPAMHAT.
Pazgen 2. Npsamas u NnOCKOCTb.

Cnocobbl 3agaHnsa NMMHUI Ha NAOCKOCTU, NMMHUIA N NOBEPXHOCTEN B NpocTpaHcTBe. Anrebpa-
n4yeckne NUHUM N NOoBepXHOCTU. [psamMas Ha nnockocTu. PasnuyHble opMbl ypaBHEHUS
npsmon: obuiee, napameTpuyeckoe, KaHOHUYECKOe, C YrioBbIM KO3(PUUMEHTOM, B OTpe3-
Kax, HopMmanbHoe. NMy4ok npambix. MnockocTb B npocTpaHcTBe. PasnuyHble hopmbl ypaBHe-
HUSA NAoCKoCcTU: obulee, B OTpeskax, HopmanbHoe. NMy4yok 1 cBsaska nnockocten. MNpsamas B
npocTpaHcTBe. Pa3nnyHble hopMbl ypaBHEHUSA NpsAMOK: obLiee, napameTpu4eckoe, KaHOHU-
yeckoe. [lepexoan OT ogHOro 3agaHua Kk gpyromy. BaanmHoe pacnonoxeHue OByX MNIIOCKO-
CTen, NPAMON WM MAOCKOCTWU, ABYX MNpsiMbiXx B npocTpaHcTBe. OCHOBHbIE 3agadn Ha Temy
«lMpsimas 1 NNOCKOCTb»: PacCTOAHME OT TOYKM A0 MAOCKOCTU N NPSMOK, PacCTOSHUE Mexay
NPSMbIMK, YIIbl MEXAY NPSMbIMW U MAOCKOCTSAMW, YCIOBME NepecedeHnss ABYX MpsiMbiX U
T.0.

Paspnen 3. KpuBble U NnOBepXHOCTU 2-ro nopsaka.

annvnc, runepbona, napabona, OnpegenexHne, BbiIBOA4 KAHOHUYECKOrO YPaBHEHUS KaXXaon
N3 3TUX KPUBbIX, NX CBOMNCTBA. DKCLEHTPUCUTET N OUPEKTPUCHI annunca, runepbonsl, napa-
6onbl. lNMonsapHasa cnctema koopauHaT. lNonsipHoe ypaBHeHWe annunca, runepbonsl, napabo-
nbl. Obuee ypaBHEHUE KpUBOW BTOPOro nopsagka. lNpueeneHne obLiero ypaBHeEHUs K KAHO-
HMYeCKOMY BUAY C NOMOLLLIO MOBOPOTa OCeN U NepeHoca Havana koopanHaTt. Knaccuduka-
LS KpMBbIX BTOPOro nopsigka. MoBepxHOCTM BTOPOro nopsaka: annuncoua, runepéononap,
napabonounbl, KOHYCbl N LMNNHAPLI, UX KAHOHUYECKME YpaBHEeHUs, cBoncTaa. lNpuBegeHue
ypaBHEHUS MOBEPXHOCTMN BTOPOro nopsaka K KaHOHMYEeCKoOMY BUAY.

PopMbl TEKYLLEN aTTeCTaLuMu: NpakTUYeckme 3aHsTUs, KOHTporbHas paboTa
dopma NpoMeXyTOUYHOM aTTecTaLuun: dK3ameH
Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: OlNK-1,2 4

B51.5.8.3 JluHenHaa anrebpa

Lenu n 3apauv y4eGHOU AUCUUNIMUHBI: B LUMPOKOM MOHUMaHUM cogepXaHue Kypca nu-
HenHoun anredpbl COCTOUT B NpopaboTke MaTeMaTUYECKOro s3blka ANS Bblpa)XXeHUs1 0OHON 13
cambliX OBLINX naen CoBPEMEHHOIO eCTeCTBO3HaHNA — naen nuHenHoctun. B npouecce unay-
YeHUs Kypca NMHENHON anrebpbl CTyAEHTbI M3y4aloT BONPOCHI pa3peLlMMoCT U CTPYKTYpbI
peLeHnn CUCTEM NIMHENHBIX YPaBHEHUIN, OCBanBaloT abCTpakTHbIE NOHATUS NMHENHOIO NPo-
CTpaHcTBa, 6asuca, NMHENHOro onepaTtopa, OMNMHENHON 1 KBagpaTUYHON (OopMbI, a Takke
N3yYyarT KOHKPETHbIE NPUMEPSI, AaloLme peannaaumo 3TUX abCTpakTHbIX MOHATUN.

B pesynbTate nsyyeHns 6a3oBon YacTu UMKNa CTyOEHT OOJDKEH:
- 3Hamb OCHOBHbIE MOHATUA N METOAbI NIMHENHOW anrebpbl;
- yMemb NPUMEHATb METOAbI JIMHENHOW anredpbl AN peLeHns NnpakTU4eckux 3agav;
- enademb MeTo4aMu NMHENHOW anrebpbl.

MecTto yye6HOM ancuunnuHbl B cTpyktype AOM: OucumnnuHa «JluHenHasa anrebpa» oOT-
HOCUTCSA K MOAYNI0 MaTeMaTuiecknx aucumnnuH 6asoBon yactm 6roka b1 AucumnnuHbl
(mogynu) noarotoBku obydatowmxca no HanpasreHutio 11.03.04 «OneKkTpoHrKa N HaHO3MNeK-
TPOHMKAY.

KpaTkoe coaepxxaHue (QupakTuyeckne eaMHuULbI) y4eOGHOM AUCLUNITUHBI

Pasgen 1. MaTpuubl u onpegenuTenu.

MpamoyronbHble maTpuusl. Cymma maTpul, NponsBeaeHne MaTpulbl Ha YUCIo, YMHOXEHNe
mMaTtpuy. CBoncTBa 3TUX onepauunn. lNepectaHOBKU, MHBEPCUU, TPAHCMO3ULNN, NOACTAHOBKM.
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Onpepenutens KBagpaTHOM MaTpuubl, CBOMCTBA onpeaenutens. PasnoxeHue onpegenute-
NS Mo anemMeHTaMm CTpokM unm ctonbua. Teopema Jlannaca. OnpegenuTtens NponsBeaeHUs
maTtpuy. ObpaTHasa maTtpuua, Kputepun odpaTtMmMocT, BbluMcrieHme obpaTHON MaTpuLbl.
Paspen 2. CucteMbl NMHEUHbIX YPaBHEHUN.

PaHr matpuubl. Teopema o 6a3McHOM MUHOpe. PaHr npon3seneHnst MaTpul,. ONieMeHTapHble
npeobpasoBaHUs CTPOK MaTpuULbl U UX NPUMEHEHUE K BbIMMCNEHMIO paHra matpuubl. Cucte-
Mbl NIMHENHbIX YypaBHeHM. OCHOBHbIE onpeaeneHns: YacTHoe 1 obLlee peLleHus, COBMeCT-
Hble N1 HECOBMECTHblE CUCTEMbI, 3KBMBANEeHTHOCTb cucteM. Teopema Kpamepa. Kputepumn
COBMECTHOCTU CUCTEM JNMHENHBIX YpaBHeHUn (TeopeMa KpoHekepa - Kanennun). MeTopg Mayc-
Ca peLleHns CUCTeM NIMHENHbIX YypaBHeHUn. JInHenHsle ogHopoaHsle cuctemsl (J1IOC). Ceon-
cTBa pelwleHnn. dyHgameHTanbHaa cuctema peweHmn (PCP). Teopema o PCP. CtpykTypa
o6wero peweHunsa J1OC. HeogHopoaHble cuctemsbl (JIHC). CtpykTypa obwero pewenus JIHC.
Paspgen 3. JluHenHble npocTpaHcTBa.

AkcuomaTtunka nuHenHoro BekTopHoro npoctpaHcTtea (J1BI1), npumepsl, ceonctea J1BI1. Jlu-
HerHaa 3aBMCUMOCTb cucTeMbl BekTopoB B JIBI. basuc n pasmepHocTtb JIBI1. KoopanHaTthl
BeKTopa B AaHHOM Oasuce. MaTpuua nepexoga oT ogHoro 6asuca K gpyromy, npeobpasoBa-
HWe KoopAumHaT BekTopa npu nepexoge Kk HoBomy 6asucy. MNognpocTtpaHctBo. Cymma u ne-
peceyeHne noanpocTpaHCTB. JIMHeNHble 06ONoYKM U TeopeMbl O pasmepHocTu. 3omop-
doumsm J1BI1. EBKNMAOBO NpOCTPaHCTBO, onpeaenieHne n npumepsl. HepaseHcTea Kowwn - by-
HAKOBCKOro n TpeyronbHuka. Obwum Bug ckansapHoro npovsseaeHns B KOHEYHOMEPHOM eB-
KnngoBom npocTtpaHcTee. OpTOroHanbHOCTb U OPTOHOPMUPOBAHHOCTL CUCTEMbl BEKTOPOB.
[Mpouecc opToroHanMsaunn cUCTeEMbl BEKTOPOB.

Paspen 4. JlnHenHble onepaTopbl.

OnpegeneHne nnHenHoro onepartopa. Npumepbl. O6pas n 9apo NUHENHOro onepaTopa.
MaTtpuua nnHenHoro onepartopa B gaHHOM 6a3uce. [NpeobpasoBaHne maTpuubl onepaTtopa
npu nepexoae ot ogHoro 6asuca k gpyromy. [lencteus ¢ nMHeHbIMKn onepaTtopamun. ObpaT-
HbIn onepaTop, ero ceoncTea. Kputepun obpatmmocTtu. lNognpocTtpaHcTBa, UHBApPUAHTHbIE
oTHOCUTENbHO onepaTtopa. Co6CTBEHHbIE BEKTOPbLI M CODCTBEHHbIE 3HAYEHUS FIMHENHOIO
ornepaTtopa, UX CBOMUCTBA. XapaKkTepucTmyeckoe ypaBHeHNE. YHUTAPHbIN U CAMOCOMNPSIKEH-
HbI onepaTopbl. CBONCTBA COOCTBEHHbIX 3HAYEHUI N BEKTOPOB CaMOCOMPSXKEHHOro onepa-
Topa. CyliecTBoBaHME OPTOHOPMMPOBAHHOroO 6asnca n3 co6CTBEHHbLIX BEKTOPOB CaMOCO-
NPSKeHHOro onepartopa, HaxoXxaeHue ero.

Pasgen 5. KBagpatuuHble hopMbl.

JlnHenHas, bunnHenHasa n kBagpaTtnyHasa dopmbl B JIBI1. MaTpuua kBagpaTtniHom popmbl
(K®P) n ee npeobpasoBaHne npu nepexoae kK HoBomy 6asucy. PaHr n nigekc Ko. Teopema
INarpanxa o npueegeHun K& k gnaroHansHomy Buagy. Teopema Akobu. 3akoH nHepumm Ko.
Kputepuin CunbBecTpa nonoxutenbHon onpeaeneHHocTn K.

dopMbl TeKyLen aTTecTauumn: KOHTponbHas paboTta
dopma NPOMEXYTOYHOM aTTecTauumn: dKk3aMeH

Koabl hopmupyembix (cchopmupoBaHHbIX) komneTeHummn: ONK-1,2,3
51.5.8.4 BeKTOpHbLIN U TEH30PHbINA aHaNU3

Llenv n 3apayn y4ue6HOM AUCLMNSINHDBI:

N3yyeHne B3anMOCBA3N KPUBOMMHENHBIX, MOBEPXHOCTHbIX U KPaTHbIX MHTErpanoB, 0COH6EHHO
dopmyn OcTtporpagckoro - Naycca n Ctokca, Heob6xoaMmMo Anst U3y4eHust MaTemMaTU4YeCcKom
DU3NKK, INEKTPOANHAMUKN, KBAHTOBOM MEXaHUKN U Opyrux dmandecknx Kypcos. [peobpa-
30BaHne anddepeHumanbHbIX BblpaXKeHUn ¢ NOMOLWbI0 Habna - ucuYncneHns n 3ameHa ne-
pPEeMEHHbIX B AnddepeHumanbHbiX onepatopax Ansi KPMBOMMHENHbIX CUCTEM KOoopAuHaT C
NOMOLLbIO KO3I(hPULMEHTOB Jlamad ABNAIOTCH OCHOBHbLIMU TEXHUYECKMMWU Npuemamu npu pa-
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boTte ¢ ypaBHEHNAMN B HACTHbIX NMPOU3BOOHbIX. MeToabl TEeH30PHOIro ncHMcrneHna npunme-
HAKTCA NMPU U3yHeHUN penaTUBUCTCKUX TGOpI/IVI n and aHanunaa CriJiolHbIX cpea.

MecTto yuye6HOM AncuMNNnHbI B CTpyKType AOIT:

AvcumnnuHa «BeKTOpHbIN UT TEH30pPHbIA aHann3» OTHOCUTCA K MOAYS0 MaTeMaTU4eCKUxX
avcumnnuH 6asoson Yactn 6noka b1 AducumnnuHel (Mogynu) NoAroToBKM 06yYatoLmMXcsa no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe conepxaHue (AuAaKTMyYeckue eauHULIbI) y4eOHON ANCLUNIIUHBI

CkangpHble u BekTOpHble nond. [dudpdepeHumancHble onepatopbl. [lpaBuna Habna-
ncumcnenus. MNnowanb noBepxHoCcTn. [loBepXHOCTHbIE UHTerpanbl 1 1 2 poga. Popmynbl
Octporpaackoro-l'aycca n Crtokca. VIHBapuaHTHOe onpefeneHne AMBEPreHuuMM u potopa.
MoTeHumnanbHble W coneHompanbHble BeKTopHble nonsd. KoadduumneHTtol Jlama. dopmynbl
Ana  rpagveHTa, AMBepreHuuun, potopa v onepatopa Jlannaca B OpTOroHanbHOW cUcTeMe
KoopanHat. [1BoncTBEHHble Ba3unchl. KoBapnaHTHble U KOHTpaBapuaHTHbIE KOOPAMHATLI BEK-
TopoB. ObLee onpeneneHne TEH30pOB MPOM3BOSIBLHOIO Nopsiaka. 3anncb B TEH30PHbIX 060-
3Ha4veHusx npeobpasoBaHU KOOPAMHAT BEKTOPOB, MaTpuL JIMHENHbIX ONepaTopoB U KBad-
paTu4HbIX dopM. TeH30pbl AedopMaumin, HanpsXKeHUN, OTHOCUTENBbHbBIX CMELLEHUN.

dopma TeKyLlen aTTecTauumn: nNpakTMyeckne 3aHaTus
dopma NpoMeXyTOYHOM aTTecTauumn: 3aveT

Koabl popmupyembix (ccbopmupoBaHHbIX) komneteHumn: OlNK-1,2

B1.5.8.5 Teopusa oyHKUMN KOMNNEKCHOro nepemMeHHoro

Llenu n 3apgaum y4yeGHOM AUCLUUNINMUHDLI: N3YyYEHUE KOMMMEKCHbIX Yncen, apnudmMeTnyeckmx
onepauuii ¢ KOMMNMEKCHbIMM YMCMaMn U UX FTEOMETPUYECKOrO CMbICNa; M3yyeHne yHKLNiA
OHOr0 KOMJIEKCHOIO NMEePEMEHHON0 M UX OCHOBHbIX CBOWCTB; U3yYeHne noBeaeHus yHKLUIA
KOMMMEKCHOTO MEePEMEHHOr0 B MHOFOCBSI3HbIX 0BMNacTaX; pasBMTUE HaBbIKOB BblYUCIEHUS
NPOU3BOAHBIX U UHTErPanoB PyHKLMM KOMMNIIEKCHOrO NePEMEHHOr0; U3y4YeHne OCHOB onepa-
TOPHOrO MeToda pelleHus audpdepeHumnanbHbiX YPaBHEHUN; U3yYeHNe METOAOB peLleHus
KpaeBbIX 3afa4 311eKTpoCTaTUKM U MAPOANHAMUKA METOAOM KOH(POPMHBLIX OTOBPaXKeHUN.

B pesynbTtate uayyeHus 6a3oBoi YacTu LUMKNA CTYAEHT AOMKEH:
- 3Hamb OCHOBHbIE NOOXEHNsI TEOPUN PYHKLIMIA KOMMIEKCHOIO NEPEMEHHOTO ;
- yMemb NPUMEHATb METOAbI PELUEHUIA C NPUMEHEHNEM (DYHKLIMIA KOMMIIEKCHOMO NEpeMeHHO-
ro 4ns NpakTU4eckux 3agay;
- 8/1ad0empb MeTofammn Teopun OYHKLNUIA KOMMTIEKCHOro NepemMeHHOoro.

MecTo y4yebHOM AncuMnnuHbI B cTpyKType AOIT:

OucumnnuHa «Teopust PyHKUMIN KOMMNNEKCHOMO NEPEMEHHOro» OTHOCUTCS K MOAYMo mMaTte-
MaTmnyecknx gucumnnmH 6asoson 4Yactn 6noka b1 [OucuunnuHel (Moaynu) NoAroToBkM oby-
varomxcsa no HanpasneHutio 11.03.04 «3nekTpoHuKa N HAHOINEKTPOHMKAY.

KpaTtkoe copepxxaHue (auaakTuyeckne eanHuULbl) y4eOHON ANCLUMUNIIUHBI

[MoHATME KOMMNMIEKCHOro 4ucna, apudmeTudeckme OencTBUS Had KOMMIEKCHbIMU YMCriamu,
pasnu4yHble opMbl 3anMCKn KOMMIIEKCHOMO Ynucna, MOAyNb U apryMeHT KOMMMEKCHOro y1cna,
NoHATNE BGEeCKOHEYHO yaaneHHow Touku. [pegen 4ncnoBon nocrnenoBaTesNlbHOCTU Ha KOM-
NIIEKCHOW MINOCKOCTU, ero reomeTpudeckas nHtepnpetaums. MNoHaTne obnactu B KOMMmeKc-
HOWM MAOCKOCTU, O4HOCBSA3HbIE N MHOFOCBSA3HbIE 0bnacTu. MNMoHATNE PYHKLMM KOMMIIEKCHOMO
NnepeMeHHOro, 04HO3HaYHble U MHOro3HaudHble OYHKUUK, npefen (OYyHKUUM KOMMMEKCHOro
NepemMeHHOro, anemeHTapHble (OYHKLMM KOMMMEKCHOro nepemeHHoro. OTobpaxeHus, ocy-
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wecTtenaemble PYHKUMAMM KOMMNIIEKCHOIO NepeMeHHoro. MNMoHATue aHanuTUYHOCTU (PyHKUMK
KOMIMMEKCHOIo NepeMeHHOro, CBOMCTBa aHanutuiecknx ¢yHkuun. Teopema Kowwu. Pagpl
Tennopa, cxoanmocTb pagoB Tennopa,obnactb cxognmocTu psiga Tennopa. Teopembl Ben-
epwTpacca n Abens; npusHaku danambepa n Kowwn cxogumocTun psga, paguyc cxogumocTu
psaga. lNpousBogHas PYHKUMM KOMIMIEKCHOro nepemeHHoro; teopema Kowwu-Pumana, gud-
hepeHUNPYEMOCTb aHaNMUTUYECKUX (PYHKUUKW. TloHATUE uHTerpana (OYHKUMU KOMMIIEKCHOro
NnepemMeHHOro, CBA3b C KPUBONMHENHBIMU MHTErpanamu, MHTerpan no KPUBOM B KOMMSIEKCHON
nnockoctn, Teopema Kowwn Ana OQHOCBSA3HOM WU MHOrOCBSA3HOM obnacTen; MHTerpanbHas
dopmyna Kowwu, Teopema Mopepa. PasnoxeHne He aHannTuyeckon oyHKLUMU B CTENEHHOM
pag, psa Nlopana. CxogmmocTb paga JlopaHa, obnacte cxoanmocTtun psaa JlopaHa, Teopemn
Abens. Knaccudumkaumsa ocobbix Tovek PyHKLUM KOMMNIIEKCHOMO NEPEMEHHOIO Ha OCHOBaHUMU
noseaeHs psga JlopaHa: ycTpaHumas, nontoc, cywecTBeHHo ocobas. MNMoHaTue BbideTa. Oc-
HOBHas TeopemMa Teopuu Bbl4eTOB. BblyeTbl B KOHEYHOM M BECKOHEYHO yaareHHOW To4Kax,
dopMyrna Bbl4eTa B nositoce m-ro nopsigka. NpunoxeHve Teopun BbIMETOB K BblYUCIIEHUIO
onpeerneHHbIX UHTerpanos, uHTerpansl ®peHens u Oupuxne. Teopembl CNOXeHUS, Nogo-
Ous, 3anasgbiBaHus, cMeLleHnd, anddepeHunpoBaHns N MHTErpPUPOBaHNSA U300paXkeHun,
n3obpaxkeHne nNpPoM3BOOHbIX NHOObLIX NOPSOKOB, MHTerpana, npefesibHble COOTHOLUEHUS
Mexagy opurmHanamm u msobpaxkeHusMn, Teopema cBepTbiBaHUsA. VHTerpypoBaHue Ob6bIk-
HOBEHHbIX AN depeHumanbHbIX ypaBHEHUHN,

®dopMbI TEKYLLIEN aTTecTaLMn: NPaKTUYECKNE 3aHATUS, KOHTPOnbHasa paboTa.
dopma NpoMeXXyTOYHOM aTTecTauun: SK3aMeH.
Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumn: Ol1K-1,2,3

B51.5.8.6 OnddepeHunanbHbIe ypaBHEeHUS

Lenu n 3agaum y4yeb6HOM AUCUMNNUHDBI: LENbI0 U3YYeHUS AUCUUNIIUHBI SBNAETCA OCBOe-
HUe TeopeTUYeCcKMX OCHOB OObIKHOBEHHbIX AuddepeHUnanbHbIX YpaBHEHUA, a Takke npu-
obpeTeHne nNpakTMYeCKMX HaBbIKOB WX UHTENPUPOBaAHMUS U B TOM YuCrie NPUBNIMKEHHbIMM
MeTogamu.

B pesynbtate nsyvyeHms 6a3oBon YacTu UMKNa CTyOEHT OOITKEH:
- 3Hamb OCHOBHble AndepeHunanbHble YpaBHEHUS ;
- ymMemb NPUMEHSITb MeTOAbl pelleHun anddpepeHumnanbHbiX YpaBHEHUN ON1S peLleHus
npakTU4ecKnx 3agay;
- e1adems MeToA4amMu peleHu auddepeHumanbHbIX YpaBHEHUN.

Mecto yye6HOM AucumnnuHbl B cTpyktype AOIM: [OucuunnuHa «dunddepeHumanbHble
YpaBHEHUSA» OTHOCUTCA K MOAYM0 MartemMaTuyeckmx gucuunnmH 6asoBon yactn 6noka b1
AuncumnnuHel (Mogynn) noarotToBkm oby4vatowwmxcsa no HanpasneHuto 11.03.04 «3nekTpoHuka
N HAHO3NEKTPOHMKAY.

Kypc «OuddepeHumnansHble ypaBHeHUA» GasmpyeTca Ha Kypcax «MaTtemaTudeckui aHa-
nm3» n  «JlnHenHaa anrebpa». [lpakTnyeckne HaBblKM U TeopeTudeckme 3HaHus andde-
peHuManbHbIX ypaBHEHUW WUCMOMb3YHTCA Adanee npu udydeHuu Opyrnx mMatemMaTuyecKux
ANCUMNINH, KYPCOB TEOPETMYECKON (DU3MKM @ TakKe MHOMMX CMELKYPCOB.

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbI) y4ebHOM ANCLMUNIIUHBI

Paspgen 1. QudhepeHumanbHble ypaBHEHUA NepBOro nopsigka.

OnuncaHune 3akoHOB npupoabl B oopme anddepeHumnanbHbiX ypasHeHnn. OCHOBHbIe onpe-
aeneHuvs. 'eomeTpuyeckas uHTepnpeTaumsa andgepeHumansHOro ypaBHEHUS NepBoro no-
psigka, paspeLleHHOro OTHOCUTENbHO NpounsBoaHon. MeTton n3oknuH. NocTpoeHne andde-
pPeHUManbHOro ypaBHEHUA MO OOLLUEMY pelleHuto. YpaBHEHUs C pasgensiowuMmmnca nepe-
MEHHbIMW U NpUBOAUMbIE K HAM. OOHOPOAHbIE YpaBHEHUS. YpaBHEHUS, NPUBOAUMbIE K Of-
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HopoaHbIM. JIMHenHble guddepeHumnanbHble ypaBHeHUs nepeoro nopsaka. Ctpyktypa o6-
Lero peweHust IMHENHOro Heo4HOPOOHOro ypaBHeHUA. YpaBHeHua bepHynnu n Pukkatu.
YpaBHeHMe B nosiHblXx aundpdepeHumanax. NoHatue nepBoro mHterpana. VIHTerpmpyowmm
MHOXUTEIb. [1pUeMbl OTbICKaHUS UHTETPUPYIOLLNX MHOXUTENEN. Teopema CyLeCTBOBaHUSA U
€MHCTBEHHOCTUN pelleHns anddepeHumansHoro ypasHeHnsa nepBoro nopsaka, paspeLueH-
HOrO0 OTHOCUTENbHO NPON3BOAHON. MpMHUMN CxMMatoLwmx oTobpaxeHun. Metoa nocnegosa-
TenbHbIX NpubnuxkeHnn. MNMpogormkeHne pelleHnsa. Henpogomkaemoe pellueHve M ero no-
cTpoeHue. Teopema O NpUMbIKAHUN HENPOAOSPKAEMOrO peLleHns K rpaHuue obnactn. Cre-
NneHb rnagkocTn peweHnn audpdepeHumanbHOro ypaBHeHusi. HenpepbiBHas 3aBUCUMOCTb
peweHns andpdepeHuMansHOro ypaBHEHUA OT HayarbHbIX YCIOBUMA U OT napamMeTpoB. [1po-
CTble 0cobble TOYKN, ux krnaccudpukauma. Ocobble peweHns. JuddepeHumnanbHble ypaBHe-
HUSA NepBOro nopsiaka, He paspelleHHble OTHOCUTESNIbHO MPOU3BOAHOW. YpaBHEHUS, He CO-
aepxawme sIBHO He3aBMCUMMOMW NepemMeHHOW, HEU3BECTHOM (OYHKUUW. YpaBHEHMEe C OOHO-
poaHon doyHKuMen B neson Yactu. Obwmin cnyyan sBBefeHns napameTtpa. AduddepeHumans-
Hble YpaBHEHUS, pa3peLLrMble OTHOCUTESTbHO apryMeHTa unv Hens3BeCTHOW OyHKUUN. YpaB-
HeHus Jlarpanxa n Knepo. lNoHaTtne o6 ormbarowen cemencresa KpuebiX. Teopema o6 oru-
Dalollen cemencTBa MHTErpanbHbIX KPUBbIX. Teopema CylLlecTBOBaHUA pelueHnsa gudde-
peHuMansHOro ypaBHeHUs NepBOro nopsiaika, He paspeLleHHOro OTHOCUTENbHO MPOou3BOA-
HOW. P-ONCKPUMMHAHTHAA KpMBasi U ee CBA3b C 0COBbLIMU peLLEHNSMUN.

Paspen 2. AnddhepeHumanbHble ypaBHEHUA BbICLUUX MOPAAKOB.

OunddepeHumansHoe ypaBHEHWE N-ro Nopsiaka, paspelleHHOe OTHOCUTESTbHO cTapLlen npo-
n3sogHon. CeefeHne ero K HopmMasnbHOM CUCTEME ypaBHEHUN. TeopeMbl CyLecTBOBaHNA U
€MHCTBEHHOCTU, HEMPEPbLIBHOM 3aBUCUMOCTU peLleHUss HOpMalibHOW CUCTEMbl OT Hadanb-
HbIX YCIOBMMA M OT MapaMeTpoB. Teopema CyLIeCTBOBaHUS U €OMHCTBEHHOCTU peLleHus
YpaBHEHUSA N-ro nopsiaka, paspeLleHHOro OTHOCUTESNBHO CTapLluen NPoM3BOAHON, Kak cnej-
CTBME TEOPEMbI CYLLIECTBOBAHUSA U €OMHCTBEHHOCTU peLUeHUs HopMaribHOM cuctemMbl. YacT-
Hble criydan anddepeHumansHOro ypaBHeHUS N-ro nopsaaka, AonycKkatowmne noHmxXeHne no-
psagka. Teopema CywecTBOBaHUS U €OUMHCTBEHHOCTU peLleHust NIMHEMHOro anddepeHum-
anbHOro ypaBHEHUSA N-ro nopsigka ¢ HenpepbiBHbIMU KO3 duruneHTtamn. Obwaa Teopus nu-
HENHOro OAHOPOAHOro AuddepeHunanbLHOro ypaBHeHUs Nn-ro nopsiaka. Onpepenutensb
BpoHckoro, npoBepka He3aBUCUMOCTM pelleHun. PyHoameHTarnbHasi cuctemMa peLueHun.
CTpykTypa obuero pelweHus NUHEMHOro OAHOPOLHOro AnddepeHumansHOro ypaBHEHUS.
Teopembl 0 MakCUMaribHOM YUCHE NIMHENHO-HE3ABUCUMbIX PELUEHMN U O TOXOECTBEHHOCTU
ypaBHeHuUn. MNMocTpoeHne nuHenHoro auddepeHumnanbHOro ypaBsHeHus No pyHaameHTasnb-
HoWM cucteme pewleHnn. opmyna Jinysmnna n ee npumeHeHne. Cnocob NOHMXEHUS Nopsiaka
NIMHENHOrO OQHOPOAHOMO ypaBHEHUS NMPU M3BECTHOM YacTHOM pelueHun. CTpykTypa obuiero
peleHns NMHENHOro HeogHOPOAHOro AuddepeHuManbHOro ypaBHEHUA N-ro  nopsigka.
MpuvHuun cynepnosvuun. MeTtoa Bapuauum NPOU3BOSIbHbLIX MOCTOAHHBLIX A5 OTbICKaHUS
YACTHOrO peLLUEHNA HEeOLHOPOOHOro ypaBHEHUA N-ro nopsgka. PyHkuusa puHa. JInHenHoe
OLHOPOLHOE ypaBHEHME N-TO Nopsdka C NOCTOAHHbIMU KoddduumeHTamu. OnepaTtopHble
MHOrou4rneHbl U X CBOUCTBa. PasnoxeHne onepaTopHOro MHOro4YrnieHa Ha NMMHENHbIE MHOXU-
Tenu. [lencteme onepaTtopHOro MHOroYneHa Ha npoctenwmne yHkumn. dopmyna cmeLleHus.
XapaKkTepucTMyeckMn MHOroYSIeH U XapakTepucTudeckoe ypasHeHue. [NocTpoeHve dyHaa-
MEHTaNbHON CUCTEMbI PELUEHNA FIMHENHOTO OAHOPOLHOrO ypaBHEHUSI C MOCTOAHHBLIMU KO-
apdpuumeHTammn B crniydae npoCTbIX U KPaTHbIX KOPHEW XapaKTepUCTUYECKOro MHOrodneHa
(oencTBUTENbHBIX UM KOMMNSIEKCHbIX). JIMHENHbIE HEOAHOPOAHbIE YPAaBHEHUS C MOCTOSIHHbI-
MU KoadbumumnmeHTamu. KBasmnonnmHombl n nx ceorcTtBa. CTpPyKTypa YaCTHOro peLleHus nu-
HENHOro HeO4HOPOLHOro YPaBHEHUS C MOCTOSHHBIMU KO3 PUUMEeHTaMn U KBa3UNOIMHOMOM
B npaBon 4actu. OnepaTopHbIN MeTOo[ OTbICKAHUSA YaCTHOIO PeLleHUs Takoro ypaBHEHUS.
YpaBHeHne dnnepa. VIHTerpupoBaHmMe O4HOPOAHbIX NUHENHbIX AnddepeHumanbHbIX ypas-
HEeHUN C¢ nomolubto paaoB. OTbiCkaHWe oyHOAAMEHTaNIbHONW CUCTEMbI PEeLUEHUI YpaBHEHWI
Aunpun n beccens.
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Paspen 3. Cucrtembl 06bIKHOBEHHbIX auddepeHumanbHbIX ypaBHEHUN.
OKBMBaNEHTHOCTb HOpMaribHOM cucTtemMbl N anddepeHunanbHbIX ypaBHEHUI OQHOMY ypaB-
HEeHUIO N-ro nopsigka, paspelleHHOMY OTHOCUTESIbHO CTapllen Npou3BOgHOW. Teopembl O
HenpepbIBHON 3aBUCUMOCTU U HenpepbIBHOW AnddepeHUMpyeMoCcTU peLleHns HopManbHOW
CUCTEMbI MO HavasnbHbIM YCrOBUAM U NO napameTpy. [lepBble UHTErpansl HOpMasibHOW CU-
cTeMbl anddepeHumanbHbIX ypaBHeHUn. HeobxogmMmoe n gocTaTtoyHOE ycrnoBue ans Toro,
4YTO6bI HEnpepbIiBHO-AMddepeHUmnpyemasn PyHKUNA Oblna NepBbiM MHTErPANIOM HOPMabHOM
cucteMbl. TeopemMa O MakcMMaribHOM 4YUCIEe He3aBUCUMbIX NEpPBbIX WHTEerparnoB. OKBMBa-
NEHTHOCTb OTbICKAHUSA N HEe3aBUCUMbIX MEPBbIX MHTErpasioB NOCTPOEHUIO 0OLEero peLleHus
HOpManbHOW cucTtembl. MNoHWXKeHMe nopsaka HopMaribHOM CUCTEMbl, €CNU U3BECTHa 4YacTb
nepsbIX MHTEerpanos. CummeTpuyHaa dopma cuctembl amddepeHunanbHbIX ypaBHEHUN.
NHTerpupyemble kombnHaumm. Obasa Teopust NMMHENHbIX OAHOPOAHbBIX cUCTEM anddepeH-
LUManbHbIX YpaBHEHUN C HenpepbiBHbIMU KOS duumeHTamun. dPyHoameHTanbHas cucrema
peweHun. lNocTpoeHne NUHEeNHOM OAHOPOLHOM CUCTEMbI MO (PyHOAMEHTasNbHOM cUcTeMe
peweHun. CTpykTypa obLiero peweHns NMHENHON HEOQHOPOAHOW cuctembl. Metoa Bapua-
UMM NPOM3BOSIbHbLIX MOCTOSAHHLIX ANA OTbICKAHUS YaCTHOro pelleHust MIMHENHOW HeOo4HOopPOA-
HoW cuctemsbl. JINHENHbIE OAHOPOAHbLIE CUCTEMbI C NOCTOSAHHLIMU KO3hpULmMeHTamn. Xapak-
TEPUCTUYECKOE YpaBHEHME KaK ypaBHEHME Ha OTbiCKaHWe COOCTBEHHbIX 3Ha4yeHun U cob-
CTBEHHbIX BEKTOPOB MaTpuLbl cuctemMbl. Bng doyHaameHTanbHOM CUCTEMbI PELLEHUN B Cny-
Yae NPOCTbIX KOpPHeN (OeNCTBUTESbHBIX U KOMMSIEKCHbIX). Bug oyHaameHTansHoM cucTembl
pelleHn B criyyasiX, Koraa xapaktepucTuyeckoe ypaBHeHWEe UMeeT KpaTHble KOPHU U pas-
NNYHbIE 3HAYEHUS paHra XxapakTepuctmyeckon matpuubl. MeTon UCKNIYeHUs Ansa JIMHENHbIX
CUCTEM C MOCTOSAHHBIMKU KO3hmuneHTamm obLiero Bnaa.

Paspen 4. UHTerpanbHble ypaBHEHUS.

Knaccugumkaumnsa nmuHenHbIX MHTEerparnbHbIX ypaBHEHUW MO poaam. YpasBHeHusi BornbTepa.
YpaBHeHuss ®pearonbma 2-ro poga. YpaBHEHUSA C BbIpOXAEHHbIM sgpoM. CyulecTBoBaHue
peweHnsa ypaBHeHus PpearonbMa ¢ manbim sapom. CyllecTBOoBaHME peLLeHUs ypaBHEeHUs
BonbTeppa. Teopembl ®pegronbma. CrnektpanbHas Teopusi ypaBsHeHun dpegronbma ¢ CUM-
MeTpuyHbiMn sapamu. CBoOWCTBa chnekTpa COOCTBEHHbIX u4ucen. Teopema [unbbepta-
Wmuata. 3agava Wtypma-IinyBunns v uHterpanbeHble ypaBHeHUs. Teopembl 'unbbepta 06
WHTerpanbHOM MpeacTaBfieHNN pPeLLeHns KpaeBoW 3agaudn yepes yHkumio puHa. BeiBog
Teopembl CTeknosa u3 Teopemsl Nmnbbepta-LUmnaTa.

Paspen 5. YncneHHble MeToabl peLleHns 06bIKHOBEHHbIX AndepeHunanbHbIX ypaB-
HEHUWN.

MeToAbl, OCHOBaHHble Ha pasnoxeHun B pag Tennopa. Metoabl PyHre-KytTa. NorpeluHocTb
annpokcMmaumMm U YCTONYMBOCTb Pa3HOCTHOM CXeMbl. YCTOMYMBOCTb U cxoammocTb. Oboc-
HOBaHMe MeToaa Junepa u ero BblMUCINTENBHON YCTONYMBOCTM.

Pasgen 6. BapuaunoHHoe ncyucneHue.

MpocTenwan 3agaya BapuaunoHHOro ucumncrieHmsi. OCHoBHasi nemMma BapuauMOHHOIO UC-
yncnenus. MNepeas Bapunauus. YpaBHeHne 3Junepa. Akctpemann. OCHOBHbIE Crydan MHTe-
rpypyemMocTn ypaBHeHusa Aunepa. PacwunpeHne BapuauunoHHbixX 3agad. BapuauunoHHas 3a-
Aadva Ha Knacce BEKTOPHbIX (PyHKUMIA. BapmaunoHHasa 3agada co ctapummm Npon3BOaHbIMM.
YpaBHeHne Onnepa-llyaccoHa. BapmnaunoHHas 3agaya Ha knacce oyHKUMA MHOTMX nepe-
MeHHbIX. YpaBHeHue Junnepa-Octporpagckoro. BapvaunoHHble 3agaym Ha YCIOBHLIN 3KC-
TpemyMm. 3agaya Jlarpanxa. M3onepumeTtpuyeckas BapvaunoHHas 3agada. BapuaunoHHbie
3a4ayn C NMOABWXKHBbIMU rpaHuuamMn. YCrnoBusi TpaHCBepCanbHOCTM pasnuyHbiX BUMOoB. He-
Knaccuyeckue BapuauuoHHble 3afdayv. 3afjadya onTMmaribHoro ynpasneHus. NpuHumn mak-
cumyma J1.C. ToHTpsrmHa. PeweHne 3agjayn o6 onTumarnbHOW OCTaHOBKE MaTtepuasribHOW
TOUKM.

®dopMbl TEKYLLEN aTTecTaLun: NpakTUYECKNE 3aHATUS, ABE KOHTPOSIbHbIE paboThl.
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Popma NpoOMeXYTOHYHOM aTTecTaummn: andpdepeHuMpoBaHHbIN 3a4eT.
Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: OlNK-1,2

B51.5.8.7 UHTerpanbHblie ypaBHEHUA U BapuauMoHHOEe ucymcneHume

Llenn v 3apaun y4e6HOM ANCLUNIINHDI:

Lenbio N3y4eHUst ANCLMNNMHBLI ABNSIETCS OCBOEHNE TEOPUM UHTErpanbHbIX YpaBHEHUA 1 Ba-
PUALIMOHHOIO UCYMCNEHUS, a Takke NPUobpeTeHNEe NPaKTUYECKNX HaBbIKOB MHTETPUPOBaHUSA
YpaBHEHUIN N peLLeHnsi BapnaLMOHHBIX 3a4au.

MecTo yyebHOM AMcuMNUHbI B cTpyKType AOIT:

Kypc «/HTerpanbHble ypaBHEHUS U BapUaLNOHHOE UCYUCIIEHME» OTHOCUTCS K MOAYI0 Ma-
TemaTudeckux aumcumnnmH 6asoBon yactm 6noka b1 ducumnnuHbel (Mogynmn) NOLrOTOBKM
obyvarowmxca no HanpasneHuto 11.03.04 «BnekTpoHMKa U HAHOJANEKTPOHUKa» .

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbI) y4e6HOM ANCLMNIIUHBI

Mpumepbl dyHKUMOHaNoB. NpuMepbl BapUUMOHHLIX 3agad. Bapuaumsa dyHkuynoHana. Heob-
X0OUMOe ycrnoBue akcTpemyma pyHkumoHanoB. OcHoBHas fiemma. lNoctaHoBka BapualmoH-
HOM 3agaudn. BbiBoa ypaBHeHMs Dunepa ons 8  Ansa akctpemanen. 3agada o 6paxucro-
XpoHe. [locTaHOBKa BapuauMOHHOW 3aga4vn. BeiBog cuCTeMbl ypaBHEHUW dunepa LN 3KC-
Tpemanen. NoctaHoBka 3agavn. Metog MHoxutenen JlarpaHxka. 3agaum O reoge3anyveckmnx
NMHMAX Ha cpepe, Ha Kpyrnom uunuHgpe. 3agadva OAunpoHbl. MeTtoa nocrnepoBaTesfibHbIX
npubnmxeHnn. PesonbBeHTa. YpaBHEHNSA Tuna cBepTKU. YpaBHeHus 1-ro poga. Metopg no-
cnegoBaTenbHbIX NPUONMXeHU. Pe3onbBeHTa. YpaBHEHUS C BbIPOXAEHHbIM 94p0M. Xapak-
TEPUCTUYECKME YnNCna U COOCTBEHHbIE (DYHKLUMKN. YPaABHEHUS C CUMMETPUYHBLIM agpoMm. [Mpu-
MEHEeHMEe UHTerparnbHbIX NpeobpasoaaHuni.

dPopma TeKyllen atTecTauun: npakTU4eckme 3aHATUs
dopma NpoMexXyToYHOM aTTecTauumn: 3adyeT
Koabl popmupyembix (ccpopmupoBaHHbIX) komneteHumn: OlNK-1,2

51.5.8.8 Teopusi BepoATHOCTEN U MaTeMaTUYecKas CTaTUCTUKA

Llenv n 3agaun y4ye6HOM AUCLMNSINHDI:

CopepxaHue aucuMnnHbl «Teopusi BEPOATHOCTEM UM MaTeMaTudeckad CcTaTUCTUKay
HanpaBfieHO Ha O3HAKOMIIeHME 0BYyYaloLLMXCS C OCHOBHBIMW NOHATUAMU N METOAAMMU TEOPUN
BEPOATHOCTEN, MOEAMM N annapatoM MaTeMaTU4eCcKoW CTaTUCTUKWU, KOTOpble HEOBXoauMbI
npu obpaboTke pe3ynbTaToOB 3KCMNEPUMEHTA, aHANM3e CryYanHbIX ABNEHWUA, BOSHUKAIOLWMX B
paanom3NYECKUX NPUNOXEHUAX N NpU Nepegade nHoopMauuu.

MecTto yuye6HOM AncumMnnnHbl B cTpykType AOIM:

HOucumnnuHa «Teopus BEPOSTHOCTEN U MaTemMaTuyeckas CTaTUCTMKa» OTHOCUTCSA K MOy
MaTemMaTmyecknx gucunnnunH 6asoson yactm 6noka b1 [OucunnnuHel (MOAynu) NOArOTOBKM
obyuvatowmxca no HanpasneHuto 11.03.04 «BnekTpoHMKa U HAHO3NEKTPOHUKa .

KpaTkoe coaepxaHue (QupaakTuyeckne eamHuULbl) y4eGHOM AUCLUNITUHBI

Paspen 1. OCHOBHbIE NOHATUSA TEOPUN BEPOATHOCTEN.

1.1. OnemMeHTbl KOMOMHATOPUKN N CXEMbI LLUAHCOB.

NcnbiTaHne n noHATUEe anemMeHTapHoro cobblTvs. Cxembl LWaHCOB: 3KCnepuMeHThbl ¢ 1 6e3
BO3BpaLleHns, C y4eToMm n 6e3 yyeta nopsaka.

1.2. AKCMomaTurKa Teopum BEPOSTHOCTEN.
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[MpocTpaHCTBO crnyYanHbix cobbITUn U onepaumn Hag cobbiTnamu. Anredpa u [J-anrebpa co-
ObITUn. AKCMOMbI BEPOSITHOCTU U BEPOSATHOCTHOE MPOCTPaHCTBO. CBOMCTBA BEPOATHOCTY,
BblTEKaOLLME N3 aKCUOM.

1.3. Cnocobbl ncuncneHnsi BEPOATHOCTEN.

Cratnctudeckoe, Krnaccuyeckoe U reoMmeTpuyeckoe onpenerieHns BeposTHocTen. BepoaT-
HOCTb Ha CYETHOM MPOCTPAHCTBE 3NneMeHTapHbIX cobbiTnin. 3agada broddoHa. MNapagokc
BepTpaHa.

1.4. OCHOBHble COOTHOLUEHUS TEOPUM BEPOSATHOCTEN.

YcnoBHasi BEPOATHOCTL TeopeMa YMHOXEHUS BEpPOATHOCTEN. HesaBucumblie cobbiTus. Teo-
pemMa CnoXeHuUst BEepPOATHOCTEN. TeopemMa CNOXeHUs ONA He3aBUCUMbIX U HECOBMECTHbIX
cobbiTnin. dopmyna nonHom sBepostHocTn. Popmyna baneca.

1.5. OcHOBHbIE ANCKPETHbIE pacnpeneneHuns.

Cxema bepHynnun. Hanbonee BepoATHOE YMCO ycnexoB. [eomMeTpmnyeckoe pacnpeneneHue.
MNMnepreomeTpuyeckoe pacnpegeneHne. Cxema He3aBUCUMBbIX UCMbITAHUWA C HECKOSTbKUMU
ncxogamn. KoHeudHble ogHopoaHble uenu Mapkosa. PacnpeneneHnue NyaccoHa.

Paspen 2. Teopua cny4yanHbIX BeNUYMH.

2.1. OCHOBbI TEOPUM CIyYarHbIX BENNYNH.

CniyyanHble BennuuHbl. PyHKUMA pacnpegeneHns BeposTHoOCTeN U e€ cBoucTBa. [uckpeT-
Hble 1 abCONOTHO HENpPepbIBHbIE CryvyanHble BennYMHbI. [OTHOCTb BeposTHOCTEN. PaBHO-
MeHoe, nokasaTefibHoe U HopManbHoe pacnpegeneHus. NpeobpasoBaHna NNOTHOCTEN Be-
pPOSATHOCTEN DYHKUMM OT OL4HOWN CIlydanHOW BENUYUHBI: Crlydan MOHOTOHHbIX, HEMOHOTOHHbIX
N paspbIBHbIX QYHKLNA.

2.2. MHoromepHble yHKUUKM pacrnpeneneHus.

CniyyaiiHble BEKTOpbI, UX (PYHKUMM pacnpeaeneHnsi n CBOMCTBA. YCMNOBHbIE NIIOTHOCTU BEPO-
ATHOCTEN. HesaBncuMMble criydanHble BENMYMHBI. BeposaTHOCTHOE pacnpegeneHne yHKUmm
HECKOSbKMX CryYanHbIX BeNUYuMH. PacnpegeneHne cymmbl, Npou3BegeHUs U YacTHOro cCrny-
YallHbIX BEMWYMH. X>-pacnpeneneHue u pacnpeaeneHne CTblogeHTa.

2.3. HncnoBble xapakTePUCTUKM CITy4arHbIX BENUYNH.

HavanbHble M LeHTpanbHble MOMeHTbl. MaTemaTtuyeckoe OXuaaHue W OUCHEepCUs U ux
cBoycTBa. YncnoBble XapakTePUCTUKN 3aBUCUMOCTU: KOBapuaums U KoappuumneHT Koppens-
uuu.

2.4. MNpepenbHble TEOPEMDI.

HepaBeHcTtBa YebbiwéBa n Mapkosa. NocnegoBaTenbHOCTU ClyYanHbIX BENUYUH U BUAbLI NX
cxogmMmocTun. 3akoHbl BnbLumx Yncen B popme Hebbiwéa, XvH4nHa, bepHynnu u Nyaccona.
MpenenbHble Teopembl BUMHOMMANBLHOrO pacnpeaeneHvns: uHTerpanbHas u guddepeHuym-
anbHas Teopembl MyaBpa-Jflannaca. LleHTpanbHasa npegenbHas Teopema.

2.5. Xapakrtepuctumyeckme OyHKLUN.

Xapaktepuctmyeckom pyHKumm n nx ceoncrtea. CBOMCTBO MNOMOXUTENbHOW ONpeaeneHHOCTMU.
KymMynaHTbl cnyyYarHbix BeNn4MH. ACMMMETPUsS U aKcuecc. [layccoBbl COBOKYNMHOCTU. MHoro-
MepHasa xapaktepuctudeckas (pyHKUUS rayCCoBOW COBOKYMHOCTU. [IByMepHOe rayccoBo pac-
npegeneHne. OnNnunc paccesHus. YCNoBHble rayccoBbl pacnpeneneHus. KoHevHble ogHO-
pogHble uenn Mapkosa.

Paspen 3. dnemeHTbl MaTeMaTU4eCKON CTaTUCTUKMN.

3.1. JlnHenHasn perpeccusi.

MocTtaHoBKa 3agayn NporHosvpoBaHuda. CpefHekBagpaTuyHas owmnbKa NMHEWNHOrO NPOrHo-
3npoBaHus. KoppensunoHHasa matpuua. KoaddpuumeHT koppensumm. HekoppenmpoBaHHOCTb
N cTaTUcTMyeckasi He3aBUCUMOCTb.

3.2. OcHOBHbIE 3a4a4M MaTeMaTUYECKON CTaTUCTUKN.

Bbi6opouHbin meToa. MNMoHATUSA BbIGOPKM, BbIDOPOYHOrO MPOCTpPaHCTBa, cTaTUcTukn. CtaTu-
cTuyeckue Kputepun. [Npoeepka NpocTon n crnoxHou runotes. Kputepuu gna npoBepku rmno-
Te3 0 napameTpax HopManbHOro U GUHOMUWanbLHOro pacnpefeneHun. TodyeyHass U UHTep-
BanbHas OUEHKM CTaTUCcTMyeckoro napameTtpa. HepaBeHcTBO Pao-Kpamepa. TouyeuyHble



21

OLIeHKN cpefHero 3Ha4yeHus U aucnepcumn criydanHom BeSiMYuMHbL. [MOHATUS HecMeLLeHHOMN,
COCTOATENBbHON N 3(PPEKTUBHOM OLIEHOK napameTpoB. MpUBAMXKEHHBIN N TOYHLIN METOAbI
NOCTPOEHNS JOBEPUTENBbHBLIX MHTEPBArNoB Ana cpefgHero. [loBeputenbHble MHTEpBanbl Ang
HOpPManbHOro pacnpegesieHus.

PopMbl TEKYLLUEN aTTecTaumumn: nNpakTUIecKMe 3aHATUSA, KOHTporbHaga paboTa.
Popma NpoMeXYTOHYHOM aTTecTaummn: andpdepeHuMpoBaHHbIN 3a4eT.
Koabl popmupyembix (cpopmupoBaHHbIx) komneteHumm: OlK-1,2,5

51.5.8.9 MeTtoabl maTemaTuieckon ousmuku

Llenn v 3apaun y4e6HOM ANCLUNIINHDI:

Llenb gucumnnmHbl — n3ydeHne aHanuTN4ecKnX (TOUHbIX U NPUBAMKEHHBIX) U YNCIEHHbIX
METOLOB PeLUEHUS IMHENHBIX N HENTMHENHbIX YPaBHEHWU B YACTHbIX NPON3BOAHBIX, BO3HU-
KarLwmx B 3aa4yax COBPEMEHHON (OUNKM.

3agayn gUCLUUNIMHBI:

. dopmynmposka mM3n4eckmx 3agad, NpUBoAALLNX K anddepeHumanbHbiM YpaBHEHN-
SIM C YaCTHbIMW NPOU3BOAHbLIMU

. OcHoBbl Teopun 0606LLIEHHBIX QYHKLMIA U UX NCNONb30BaHUSA A515 NOCTPOEHUS (PyH-
AaMeHTanbHbIX peleHnn andgepeHumanbHbiX ypaBHEHUI C YaCTHLIMU NPON3BOAHLIMU

. MeTon doyHkumn MpuHa pewwenunsa 3agaym Kowwn gns runepbonuyecknx, napabonunye-
CKMX N SNSIMNTUYECKUX YpaBHEHUN

. MeToa pasgeneHus nepeMeHHbIX peLleHns KpaeBblxX 3afad ANs YypaBHEHUN C YacT-
HbIMU MPON3BOAHBIMU

. Teopusa LWUTypma-JinyBnnns n ocHoBHble cneumarnbHble YHKLMM MaTeMaTUYeCcKon
PU3nKK

MecTo yyebHOM AncuMnnuHbI B cTpyKType AOIT:

OvcumnnuHa «MeTtogbl MmatemaTndeckon OU3NKM» OTHOCUTCHA K MOZYM MaTeMaTU4eCcKUx
ancumnnuH 6asosor Yactu 6noka b1 OucumnnnHel (Mogynn) NOArOTOBKM 0Dy4valoLmxcs no
HanpaeneHnuto 11.03.04 «BnekTpoHWKa M HaHOAMNeEKTpoHuKka». [lodaToMy npenogaBaHue
y4yebHon aucumnnuHbl «MeToabl MatemaTMyeckon U3nKn» MeTOANYECKN CBA3aHO C Npeno-
AaBaHWeM Opyrmx MatemMaTuyecknx QucumnnmH. dyHgameHTanbHble NOHATUA 1 haKTbl Kypca
«MeToabl MaTeMaTU4eCcKon OU3NKNU» UCMNONb3YHTCA B Kypcax TeopeTuyeckon (punsnkn, Teo-
puun konebaHum n pacnpocTpaHeHNs BOSH, a Takke B APYrMX MaTeMaTUYECKUX ANCUMMNINHAX.
Takum obpasom, Kypc “MeToabl MmaTemaTU4eckon U3nKn” 3aHMMaeT BaXXHOE MEeCTO B pea-
nmn3auumn BHYTPUNPEOMETHBIX JTOTMYECKUX U coaepKaTenbHO-MEeTOANYECKNX CBA3en obpaso-
BaTenbHoOn obnactn «MaTtemaTukar.

KpaTtkoe copepxaHue (auaakTuyeckne eanHULbI) y4ebHOM ANCLMUNIIUHBI

BeeneHuve B npeamert. MNoHATHe anddepeHumanbHbiX YypaBHEHUW C YAaCTHbIMU NPOU3BOAHbI-
MUK BTOporo nopsagka. Knaccudgukaums ypaBHeHUN, NnpuBeaeHne K KAaHOHUYEeCKOMY BUaY.
dusnyeckne 3agadv, npusogslimMe K ypaBHeHusmu runepbonuyeckoro tuna. NMocTtaHoBka
KpaeBbIX 3ajad, npegeribHble criydau KpaeBblx 3agad. KonebaHws ©eCKOHEeYHOW CTPYHBbI,
dopmyna Oanambepa, nonybeckoHeyHasa cTpyHa. PelleHne kpaeBon 3agavv B paMkax Me-
ToAa pasgeneHusa nepemMeHHbIX. [NoHATNE cOBCTBEHHLIX (PYHKUMIA U COBCTBEHHbIX 3HAYEHWUN,
nx cBoncTtea. PelueHne HEOQHOPOOHOrO ypaBHEHUSA nNapabonnyeckoro Tuna, NOHATUE (OYHK-
ummn NpuHa. PeweHne obLien kpaeBon 3agaydn.

dusnyeckne 3agaydn, npusosLLmMe K ypaBHeHMAM napabonuyeckoro Tuna. MNoctaHoBka Kpa-
eBbIX 3ajad, npefenbHble crnydan Kpaesblx 3agad MeTon pasgeneHns nepemeHHbIX Ang
ypaBHeHun napabonuyeckoro tuna. HeogHopoaHble napabonuyeckne ypaBHeHUs, OYHKUNS
"puHa onsa ypaBHeHW napabonuyeckoro Tuna, obwasa kpaesas 3agada. 3agada Ha Gecko-
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HEeYHOWN NpsaAMOK, PYHKUMA ['pMHaA ypaBHEHUSA TENNONPOBOAHOCTUN B HECKOHEYHOM MPOCTpaH-
cTBe.

MoHaTne obobeHHon dyHKuMK. [denbTa yHKUMs u ee cBourcTBa. AuddepeHumansHoe
ypaBHeHune onga pyHkumm [puHa, noctpoeHne oyHKUUKM 'puHa ¢ NOMOLLbIO AenbTa PYyHKUMK.
dusnyeckne 3agayum, NpUBOASALLME K YpaBHEHUAM annunTuyeckoro tuna. NocraHoBka kpae-
BbIX 3afa4. YpaBHeHue Jlannaca u lNyaccoHa. [MoHATME M CBOMCTBA rapMOHUYECKUX (PYHK-
umn. ®opmynbl NpuHa. [MocTpoeHne pyHKuMr MprHa ons annuMnTUYECKUX ypaBHEHUN. Teo-
pus noteHumana. YpasHeHue ['enbmronbua, dopmynbl ['pyHa ons ypasHeHus [renbMronbLa.
®dyHKUMA NpruHa ons ypaBHeHUs [enbMronbLa B OrpaHUYEHHON 1 HeorpaHM4eHHon obnacTu.
KonebaHus kpyrnon membpaHsbl, pyHkumn Beccens n nx ceonctea. KonebaHus cpepunyecko-
ro o6bema, nosiMHOMBbI JlexxaHapa n ux CBOMCTBa.

®dopMbI TEKYLLIEN aTTecTauMn: NPaKTUYECKNE 3aHATUSA, KONMOKBUYM, KOHTPOsbHasa paboTa.
dopma NpoMeXyTOYHOM aTTecTauun: 3aqer.
Koabl popmunpyembix (cpopmupoBaHHbIX) komneteHuymn: OlK-1,2.5

B51.5.8.10 YuncneHHbIe MeToAabI

Llenu n 3agayum gucumnnuHbi:

dopMMpoBaHNE 3HAHUN U YMEHUIA, HEOOXOAMMBIX ANSA UCMONb30BaHUS MaTeMaTtuye-
CKOro annapaTa aJi1 OCBOEHNS TeOPEeTUYECKMX OCHOB U MPAKTUYECKOro MCMNONb30BaHNA u-
3nyecknx metogoB. OCBOeHME METOAOB YMCIIEHHOro aHanui3a, MeTOA0B YMUCIEHHOro pelle-
HUSA MaTeMaTMYecKnx 3agad, MOAENUPYLLNX 3aaa4vn U3NKN, eCTECTBO3HAHUS U TEXHUKN, a
TaKKe COBPEMEHHbLIX METOLOB aHanmM3a mMatemMatuyecknx mogenen. PopmmpoBaHue HaBbl-
KOB MOCTPOEHUS U MPUMEHEHMS1 MOodeNnen, BO3HMKAOLWNX B NPAKTUYECKON OEeATEeNbHOCTU U
npoBeaeHNsi pac4eToB MO TaKMM MOAESISIM.

B pe3ynbTaTte 0CBOEHMSI AUCUUNINHBI 0OY4atoLWMIACA OOIKEH:
3HaTb: METOAbl YACNEHHOIo aHanm3a; MeToAbl CUHTE3a U UCCreaoBaHUsa Moaenen;
yMeTb: MCMNOfb30BaTb MaTeMaTM4Yeckuin annapaT AN OCBOEHUSI TEOPETMYECKUX OCHOB U
NPaKTU4YECKOro MCMNoNb30oBaHUA U3MYECKMX METOOO0B; MCMNONb30oBaTb WMHAPOPMAaLMOHHbIE
TEXHOMOrMM Ans peleHns U3n4ecknx N TeEXHNYECKMX 3aaad; afekBaTHO CTaBUTb U peluatb
3aJa4n nccrnegoBaHusa CIOXHbIX OOBEKTOB Ha OCHOBE MEeTOoA0B MaTemMaTUdeckoro mMoaenu-
pPOBaHMsI; OCYLLECTBNATbL dopManmn3aumio 1 anroputMmsaumio pyHKLUMOHNPOBaHUS nccneay-
€MOW CUCTEMDbI;
BnageTb: HaBblkaM/ UCMONb30BaHUSA MaTeMaTM4YecKkoro annapaTta Ans peweHns dusnye-
CKMX M TEXHMYECKMX 3adad; HaBblkaMu UCMONb30BaHMUS MHPOPMALMOHHBIX TEXHOMNOMMIN ANs
peweHns pU3NYEeCcKNX N TEXHNYECKUX 3aday; HaBblkaMun NpakTn4eckon paboTbl C Nnporpamm-
HbIMM NakeTaMn MaTemMaTU4YeCcKoro MoaenMpoOBaHUS.

MecTto yuyeOHOM AncumMnnunHbl B cTpykType AOIM: [ucunnnuHa oTHOCUTCA K MOAYMO Ma-
Tematmyeckux gucumnnuH 6asoBor 4actm 6noka B1  [ducumnnuHbl (MOgynu) nogroToBKK
obyuvatowmxca no HanpasneHuto 11.03.04 «BnNekTpoHMKa U HAHOJANEKTPOHUKa» .

KpaTkoe copepxaHue (AMaakTuyeckme eaMHuUuUbl) y4eOHOW AucuMnnuHbIL: JucumnnmHa
COCTOUT U3 eBATK pasgenos. Pasgen 1. BelumcnntenbHbl akcnepumeHT. MatemaTtuyeckme
moaenu. Metogbl yMcneHHoro aHanuaa. Pasgen 2. Annpokcumaumst oyHKLMOHaNbHbIX 3aBu-
cumocTen. NHTepnonauma. ObpaboTka akcnepumeHTanbHbiX AaHHbIX. Pasgen 3. YncneHHoe
andpdepeHumnpoBanme. Pasgen 4. YicneHHoe uHterpupoBaHue. Pasgen 5. Metoabl pelle-
HNA OBbIKHOBEHHBLIX AndbdepeHumanbHbIX ypaBHeHnn. Pasgen 6. Metogbl pewenus gud-
doepeHumMarnbHbIX YypaBHEHNN B YaCTHbIX MPOU3BOAHbLIX U MHTErpanbHbIX YpaBHeHU. Pasgen
7. BbeluncnutenbHble mMeToabl niMHenHon anrebpbl. Pasgen 8. PeweHne HeNUMHENHbIX ypaBs-
HeHun. Pasgen 9. MeTtogbl onTuMmm3auun.
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Koabl popmMnpyeMbix KOMNeTEHLUN:

a) obuwekynbTypHble (OK)

CNOCOBHOCTb MCMOMNb30BaTb OCHOBHbIE 3aKOHbl €CTEeCTBEHHOHAaYYHbIX OUCLMMNIUH B
npodeccrnoHanbHON AeATeNbHOCTU, NPUMEHATb METOAbl MaTeMaTMYecKoro aHanmsa u Mo-
AenvpoBaHus, TEOPEeTUYECKOro U SKcnepumeHTanbHoro nccnegosanuns (OK-10);

CNoCcOBHOCTb BNageTb OCHOBHbIMU MeTogaMu, criocobamu n cpeactsamm nosyyeHus,
XpaHeHusi, nepepaboTkM MHOpPMaLMK, UMETb HaBblkM PaboTbl C KOMMbIOTEPOM Kak cpefn-
CTBOM ynpasneHunsa nigpopmaumen (OK-12);

6) npodeccunoHanbHble (MK)

CNOCOBHOCTb NpeacTaBnAaTb afeKBaTHY0 COBPEMEHHOMY YPOBHIO 3HAHWUM Hay4HYH
KapTWUHY MMUpa Ha OCHOBE 3HaHUS OCHOBHbIX MOMOXEHUN, 3aKOHOB U METOAOB €CTECTBEHHbIX
Hayk n matematukm (MNK-1);

CNOCOBHOCTb BbISBMATb €CTECTBEHHO-HAYYHYIO CYLLHOCTb Npobnem, BO3HMKaKLWUX B
xoae npodeccroHanbHON AeATEeNbHOCTU, NpUBIeKaTb AN UX PeLleHns COOTBETCTBYHOLLMM
dusnko-matematmnyeckun annapar (MK-2);

CMOCOBHOCTb BrageTb OCHOBHbIMU NpueMamu o6paboTkm 1 nNpeacTaBfieHnst SKCnepum-
MeHTarnbHbIX AaHHbIX ([1K-5).

O6wasn TpyaoeMKOCTb ANCUUNIUHBI: 4 3a4eTHble eamHuubl (108 yacos).
dopma TeKyLluen aTTecTauuMmn: NpaKkTU4Yeckne 3aHATUNA, TecCTupoBaHue, pedeparbl, Onpoc.
Popma NpoOMEXYTOUYHON aTTecTaummn: andpdepeHuMpoBaHHbIN 3a4eT.

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHummn: OlK-1,2,5

B51.5.9. UHdopMaLMOHHbIE TeXHONTOMrMU

Llenu n 3agayum gucumnsmnHbI:
Llenb aumcumnnuHbl cocTouT B noflydeHun 6a3oBbiX NpPeacTaBfeHUn O  A3blKe
nporpammupoBaHus C, a Takke HavasribHbIX HaBbIKOB NPOrpaMMuUpoOBaHUS.
B pesynbTtarte oCcBOEHMS ANCLMNANHBI 0ByYatoLWmMInCa OOMMKEH:

3Hamp: 0a30Bble TUMbl OaHHbLIX, OMepauun n NPUOPUTET MX BLINOSHEHUA, MpaBuna
BbIYMCINEHUS BbIPAXXEHNN, CUHTAKCUYECKNE KOHCTPYKUUWN A3blKa, OCHOBHbIE OGUONMOTEYHbIE
PYHKLUNN.

yMemb.! IPUMEHATb MOMYYEHHbIE 3HAHUS NPU CO34aHMM MPOrpamMMHbIX NPOAYKTOB ANs
y4yebHoMn 1 npodeccrMoHanbHOM OeATeNbHOCTH.

grnademsb: HaBblkamu paboTbl C COBPEMEHHbIMW CpefaMu CO34aHus Mporpamm,
cpencTBaMn KOMMUIMPOBaHUSA, KOMMOHOBKN U OTNAaAKW.

MecTto yuyebHon gucumnnuHbl B cTpyktype AOI: [ducumnnmHa oTHocuTCs K 6Ga3oBon Ya-
ctn 6noka b1 [OucumnnuHbl (MOAynNu) NoaroToBkm obyyarowmxcsa no HanpasneHuno 11.03.04
«ONEeKTpoHMKa N HAHOJNEKTPOHMKa .

[lns ocBOEHWUsI aHHOW OUCUMMNUHBI TPebyoTca 3HaHUS, YMEeHUst U KoMneTeHuun, dopmu-
pyeMble B paMKax LLUKOSIbHOro Kypca MHAopMaTHKN U MaTEMaTUKK.

KpaTkoe coaepxaHue (QupakTuyeckme eamHuLbl) y4eOHOM AUCLMNIIUHDBI:
[vcumnnuHa cocTouT U3 cemu pasgenos.

Pasgen 1. BeegeHune. Mictopus Bo3HUKHOBEHUSA A3blka C. OCHOBHbIE NOHATUS.

Pasgen 2. Andasut a3bika. Jlekcnyeckme eanHmubl.

Pasgen 3. Tunbl gaHHbIX. [pocTble TUNbI AaHHbIX. TUNbl onpegendemMble Nosib30BaTENEM.
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Pasgen 4. BoipaxeHnus. lNpaBuna BbluncneHnsa BoipaxeHun. Onepaunn. MNpuoputeT onepa-
LN,

Pasgen 5. Onepatopsbl. BetBnenus. Liyknbi.

Pasgen 6. dyHkumn. MNMpoToTunsl. AprymMeHTbl U napameTpsbl. Knaccol namaTu.

Pasgen 7. ®yHKkunn chopmaTMpoBaHHOro BBoAa-BbiBoga. PyHKUMM OUHAMUYECKOrO pacnpe-
aenennsa namatn. PyHkumm obpaboTkm cTpok. PannosBble OYHKLMN.

Koabl popmMnpyeMbix KOMNETEHLUN:
[Mpouecc n3yyeHUs AUCUMNIMHBLI HanpasreH Ha OPMUPOBAHWE IMEMEHTOB CreayloLmx
komneTteHumn B cootBeTcTBMM ¢ PIOC BIMNO n AOIT BINO no gaHHOMY HanpaBfeHuo noaro-
TOBKW (CneumanbHOCTK):

obwekynbmypHbix (OK): cnoCOBHOCTBIO CTPEMUTLCS K CaMOpPasBUTUIO, MOBbLILLEHUIO
cBoen kBanudukauum n mactepcrtea (OK-6); cnocoBHOCTbIO BNageTb OCHOBHbIMU MeTO4aMM,
cnocobamun n cpeacteamm NonyyYeHus, xpaHeHus, nepepaboTkn nHbopmaumm, UMeTb HaBbl-
Kn paboTbl C KOMNBbIOTEPOM Kak CpeacTBOM ynpasneHus nHpopmaunen (OK-12);

npogeccuoHarsnbHbIX (M1K): roTOBHOCTbIO Yy4UTbIBaTb COBPEMEHHbIE TEHAEHLUN Pa3Bu-
TUS ANEKTPOHUKUN, U3MEPUTESTBHOMN U BbIYUCIIUTENBHON TEXHUKW, NHPOPMALMOHHBIX TEXHOMO-
i B ceoen npodgpeccnoHansHon gedaternbHocTu (MK-3); cnocobHOCTLIO BNageTbs OCHOBHLIMU
npuemamm o6paboTkm n nNpeacTaBneHus akcnepumeHTanbHbiX gaHHbix ([1K-5); cnocobHo-
CTbi0 paspabaTbiBaTb NPOEKTHYIO M TEXHUYECKYHD OOKYMEHTaLMO, 0POPMASATb 3aKOHYEHHbIE
NPOEKTHO-KOHCTPYKTOPCKMe paboTsl (MK-11).

rnpogbeccuoHarsbHbIX, ycmaHoeneHHbix 8y3om ([1K): cnocobHoCTbio paspabaTbiBaTb
MoZenu wuccnegyemMmblX MNPOLECCOB, MaTepuarnoB, 3reMeHTOB, NpubopoB U YCTPOWUCTB
WHTEerpanbHON 3NEKTPOHUKN U HaHO3NeKTPoHuKK (MCK-3).

O6wasn TpyAoeMKOCTb ANCUUNIIUHBI: 6 3a4eTHble eanHuubl (144 yacos).
dopma TeKyLluen aTTecTaummn: NpaKkTU4ecKne 3aHaTus, TecTupoeaHue, pedepaTsl, Ornpoc.
dopma NPOMeXKYTOYHOM aTTecTaLuunu: 3aderT.

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHumn: Ol1K-6, 7, 9; MK-1, 5, 6

B51.5.10. dkonorus

Lenu v 3agaun gucumnnuHbl: Llenb nsyyenns gucumnnuHel — opmMuMpoBaHue y CTyaeHTa
KOMMneKkca 3HaHuiA B 0bOnacTu CcOXpaHeHUst OKpyXkallwen cpefdbl, a Takke B obnactu
B3aMMOCBSI3/ 3KOMOIrMK C COMPSXKEHHbIMU obnacTtsamn,— Guonorunen, reonorven, usmkon,
XUMUEN U T.A., NOCKONbKY 3KOMOrMsi TECHO CBSi3aHa C FeOXMMUYECKUMU U reodn3nyYeckumm
npoLeccamn, B KOTOpble BOBIEYEHbI XUBble opraHMamMbl 6uocdepbl. B npouecce nsyyeHust
Kypca CTyOoeHT OOfkKeH Ha 6ase pasnuMyHoro poga (akToB Hay4MTbCS CaMOCTOSTENbHO
BbISIBNATL [NYyOOKyl0 B3aMMO3aBUCUMOCTb >KMBOFO BeLIECTBa MnaHeTbl C HEXMBbIMU
KOMMOHeHTaMn npupodHon cpeabl. OOHOM M3  OCHOBHbLIX 3adady  Kypca sBNseTcs
dopmunpoBaHne y CTygeHTa CMOCOOHOCTM K  CaMOCTOSITENIbHOMY — MbILLSIEHUIO U
dopmMMpoBaHME Y HEFO NNYHOM OTBETCTBEHHOCTU 3a BnaronpusATHOE pas3BUTUE OKPYXKatoLLen
ero npupogHon cpenpl. CTyaeHT OOMkeH OBnageTb HOOCEPHbIM NOAXOAOM K PasBUTUIO
yenoBeKa 1 obLlecTBa B LIerIoM.
B pe3ynbTaTte 0CBOEHUSI OUCLMMNINHBI CTYAEHT LOMKEH:

3Hamb OCODOEHHOCTU OCHOBHbLIX 3TanoB Pa3BUTUS SKOMOMMW. OCHOBHble rnobanbHble
npobnemMbl 3KONOrMu, 3KONOrMYeckmne onacHOCTU PernoHanbHOro 1 nokanbHoro macwtaba,

yMemb CaMOCTOSITENBbHO BbISIBMSITb OCHOBHblE HEGnaronpusiTHble akTopbl Pa3fIMYHOro
mMacliTaba, BO3AENCTBYIOLLME HA OKPYXXaloLLyl cpeay, BblAensiTb OCHOBHbIE 3KONormyeckme
yrpo3sbl U cnocobbl X HeWTpanuaaumm,
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g/lad0emb OCHOBHbIM TEPMUHOITIOTMYECKMM MNOTeHUuanom AuncuuniimHbl, OCHOBaMU
B3aMOCBA3N 3KOJ10rMn C ApyrumiMmn Haykamu.

MecTo yyebHon amcumnnuHbl B cTpykType AOI: OucumnnuHa oTtHocutca K 6a3oBomn 4actu
6noka b1 [OucuunnuHbl (Mogynu) noaroToBkM obydarowmxca no Hanpasnenuto 11.03.04
«ONEKTPOHMKA U HAHO3SEKTPOHMKAY.

KpaTtkoe cogepxaHue (AMAaKTU4ecKue eaAuHULbI) y4ebHOM aucumMnnuHbl: [JucumnnunHa
COCTOUT U3 YeTblpex pasgenos. Pasgen 1. BeegeHue B npegMeT, BNMAHWE YeroBeka Ha
OKpY)XalLy cpedy Ha pasHblXx aTanax pasBuTUs 4enoBevecTBa. XapaKTepucTuka
aHTPOMOreHHOro BO3AENCTBMS Ha OKpyxatwyt cpeny Pasgen 2. OCHOBHble MOHATUA ©
onpegenenus. B.W. BepHagckun — cosgaTtenb ydeHuss o Buocdepe, cCoCTaBHble 4YacTu
Bnocdepsbl. Ponb 1 3HaveHne kaxaon m3 reocep Ha pasBuMTME YerioBeKa U YenoBeYvecTBa.
MmobanbHble N pernoHanbHble Npobnembl YenoseyecTtBa. Pasgen 3. 3HadeHne nNpupoaHbIX
pecypcoB, UX ucyepnaemocTtb. Bo3obHoBnsiemMble M HEBO30OHOBMsiEMble pecypcbl. Ponb
Buonornyecknx pecypcos MnaHeTbl B pa3BuTuUM 4yenoBeyectBa. [pobrnembl coxpaHeHuss n
pauMOoHanbHOro UCnonb3oBaHNA NPUPOLHbLIX pecypcoB. Pecypcocbeperatome TeXHOMOMMN.
Pasgen 4. HeobxoauMMoCTb  3KOSIOro-npaBoOBOr0  PeryrmMpoBaHnA  XO3SNCTBEHHOM
AeATenbHOCTU 4YenoBeka. BocnutaHme HOOCHEPHOro MMPOBO33PEHUSA Kak anbTepHaTUBbI
noTpedbuTenbCKOMy  aHTponoueHTpu3aMmy. BoO3HMKHOBEHME U1 pas3BuUTME  KoHUenuum
YCTOMYMBOrO pa3BUTUS YENOBEYECTBA.

Koabl c¢opmupyembix KomneTeHuun: [Npouecc M3ydeHns OUCUUNIMHBI HanpasneH Ha
bopMmnpoBaHue y CTyLeHTa 3fIEMEHTOB crefyowwmx KomneteHumn B cootseTcteum ¢ rocC
BMO n AOTI BINO no gaHHOMy HanpasneHnio NOAroTOBKKU (CneumnanbHOCTK):
obwekynbmypHbix (OK): cnocobHOoCTb BnageTb  KynbTypOW  SKOFOMMYECKOro
MbILUIEHNS, CMNOCOBHOCTL K  BOCMPUATUIO, aHanudy, o0000LEeHN0  3KOMOrm4yecKom
nHpopmauun (OK-1);  cnocobHOCTbL MUCNOSb30BaTb OCHOBHbLIE MOMOXEHUA W MeToabl
coumanbHbIX, TYMaHUTAPHbIX WU 3KOHOMWYECKMX HayK Mpu pelieHun npodheccmoHarnbHbIX
3aja4 C 93KOSIOrMYeckonM OTBETCTBEHHOCTbIO 3a pes3ynbTaTbl CBOEW [LesATerbHOCTH,
aHanM3anpoBaTb 3JKOSIOMMYECKM 3HaYMMble Npobnembl M NPOLECCbl W UX counarbHble
nocnegcteuss  (OK-9);  cnocobHocTb  Bnagetb  OCHOBHbIMW  MeTod4amMu  3aluUThbl
NPON3BOLACTBEHHOrO MepcoHana W HaceneHns OT BO3MOXHbIX MOCNEeACTBUN aBapun,
KaTacTpod, CTUXMIHBIX Be4CTBUI, yrpoXaroLwmx akonornyeckomn ctabunsHoctn (OK- 15);
npogpeccuoHarsnbHbix ([1K): cnocobHOCTb NpeacTaBnATb afeKkBaTHYH COBPEMEHHOMY
YPOBHIO 3HAHWUI HAYy4HYO KapTMHY MUpPa Ha OCHOBE 3HAHWUSI OCHOBHbIX NMOSIOXEHUIN, 3aKOHOB U
MEeToAdoB, B TOM 4ucrie B obnactm passutua Guocdepbl (M1K-1); cnocobHOCTb BbISBMAATH
€CTECTBEHHO-HAY4HYH CYLHOCTb 3KONormyeckux npobnem, BO3HUKaKOLWMX B xode npodec-
CUOHanbLHON AeATENnbHOCTU, NpUBMeKaTb paspaboTaHHble CcNocobbl U METOOAUKN ANS UX pe-
weHmsa (MK-2); roTOBHOCTb Y4MTbiBaTb COBPEMEHHbIE TEHOEHUUN Pas3BUTUS SNEKTPOHUKW,
N3MepPUTENBbHON N BbIYNCIINTESNTbHON TEXHUKN, MH(POPMALMOHHBIX TEXHOMNOMMNU ONA PeLLUEeHUs
oOLeakonormyeckmx 3agad B cBoen npodeccuoHansHon geatensHocTtu (MK-3);

dopma TeKyLlen atTecTauun. npakTUYeckme 3aHATUS, ONpoc, B TOM Yucne B oopme Kpyr-
noro crtona.

Popma NPOMEXYTOYHON aTTecTaLuummn: 3ayerT.

Koabl hopmupyembix (cchopmupoBaHHbIX) komneteHumn: OK-7, 9; OlK-8; MNMK-7
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B1.5.11 ®u3uka

Llenn n 3agaun moayns:

Llenb moayns «O6wasn dusnka» coctouT B OPMUPOBAHUN Yy CTyAEHTa LeNOCTHOM CUCTEMDI
3HaHWU NO OCHOBAM KMacCU4YEeCKOW M COBPEMEHHOMN (PU3NKKU, BbIpabOTKE HaBbIKOB NOCTpPOe-
HUSA PU3MYEeCcKUX Mogernen n peleHus pmsmnyecknx 3agad. Mogyns saensetca yHaaMmeHTOM
ANsa nocnefyoLwero ndydyeHnsa npoeccunoHasnbHbIX Y MPOUITbHBIX OUCLMMINH.

B pesynbTaTte usyyeHus moayns Obuwasi pmsmnka CTyoeHT LOSDKEH:
- 3Hamb PyHOAMEHTasbHble 3aKOHbl MPUPOAbLI U OCHOBHbIE (hU3MYecKne 3akoHbl B 0bnacTtu
MeXaHWKN, TEPMOAMHAMUKW, 3NEKTPUYECTBA U MarHeTU3ma, OnTUKN U aTOMHOW (OU3VNIKN;
- yMemb NPUMEHNATb PU3NYECKME 3aKOHbI AN peLleHnst NpakTUYeckmx 3agav;
- 8/1a0emb HaBblKaMy NPAKTUYECKOrO NPUMEHEHUS 3aKOHOB (OU3MKN.

MecTo y4yebHOM AMcLUMNUHbLI B CTpYKType AOIT:
Mogayrnb «Pusmka» oTHocuTCH K 6basoBon 4Yactu 6roka b1 [OucumnnuHel (Mogynu) noaroTos-
Kn obyyatowmxcs no HanpasneHuto 11.03.04 «OneKkTpoHUKa N HAHOINEKTPOHMKAY.

KpaTkoe copepxaHue (AuAaKTMyeckue eguHULbl) y4eO6HOW ANCLUUNIIUHBI

Pa3den 1. MexaHuka

1.1. BBegeHue

MpeomeTt coBpemMeHHOW uaunkn. Metoabl usmnyeckoro uccrnegosaHnd. Maeanusauma pe-
anbHbIX OOBLEKTOB M B3aMMOCBA3en Mexay Humu. MpuHumMnuaneHas ponb U3nN4eCcKoro aKc-
nepuMeHTa.

1.2. KnHemaTuka matepmanbHON TOYKK

XapakTepHble MpOCTPaHCTBEHHO-BPEMEHHbIE MacwTadbl. 'paHuLbl NPUMEHNUMOCTUN Knaccu-
YecKkon MexaHukn. Cnocobbl onNncaHnsa ABMXEHUS MaTepuarnbHON TOYKN. CUCTeMbl OoTcyeTa.
CKopocTb U yckopeHue. TaHreHumanbHoe U HopMarnbHOe ycKkopeHus. BpalwsaTtenbHoe OBu-
XXeHue, yrnoBasi CKOPOCTb U YIIOBOE YCKOpPEHME.

1.3. 3akoHbl Hbl0TOHA

[MepBbIN, BTOPON N TpeTuh 3akoHbl HbloTOHA. NHepuuanbHble cucTteMbl oTcyeTta. MpuHumn
oTHocuTenbHOCTU [Manunes. Btopon 3akoH HblOTOHA Kak oM3MYeCcKUin 3aKOH, MOHATUS CUSbI
N UHEPTHOW Macchbl. [puMepsbl pelleHns gMHaMmnyecknx 3agad

BTopon 3akoH HbloTOHa kak agnddepeHumansHoe ypaBHEHWE ABMXKEHUS. Porib HavanbHbIX
ycnoBuii. OCHOBHbIE TUMNbI AUHAMUYECKUX 3adad. [IBMKeHne matepmanbHOM TOYKM nog Aen-
CTBMEM MOCTOSIHHOM cUnbl. [1BMxeHne nog AeNCTBMEM CuUMbl, NPONOPLNOHANBHOM CKOPOCTH.
Mpumepsbl "ynpyron” cunbl, rapMOHUYEeCKNin ocumnnaTop. JuHamuka BpawiatensHoro asmxe-
HUS MaTepuanbHON TOYKN.

1.4. HekoTopble TeopeMbl U MHTErparnbl ABUXKEHUS ANA MaTtepuanbHON TOYKU

YpaBHeEHE MOMEHTOB A4S MaTtepuaribHOM TOYKN. 3aKOH COXpaHEHUsT MOMEHTa MMMyrbca B
LUeHTpanbHOM cunoBom none. MexaHuyeckas paboTta n MOWHOCTb. KOHCepBaTUBHbIE CUNbI.
lMoTeHunanbHas 3Heprus MatepmanbHON TOYKU. Teopema O KMHeTudeckon aHeprun. Mexa-
HU4Yeckasi aHeprng, Teopema 06 N3MEHEHMN MEXAHUYECKOW aHEepPrMn. 3aKOH COXpaHeHUs Me-
XaHUYECKON SHEPrMn MaTepuasnibHOM TOYKM B MoOSie KOHCepBaTUBHbLIX cui. NMoTeHumanbHas
9HEprnst N yCTOMYMBOCTb COCTOSIHUS paBHOBECUA MaTtepuanbHon Touku. OgHomepHoe ABu-
XeHne maTepuanbHON TOYKN B NOTEHUManbHOM none, UHUTHbIE U MH(OUHUTHBIE OBUXEHUS.
[BmxeHue B LeHTpanbHO-cUMMEeTpUYHOM none. Kenneposa 3agava.

1.5. OnekTpoMarH1UTHbIE CUMbI

OrnekTpuyeckun 3apsa. 3akoH KynoHa. HanpshkeHHOCTb anektpudeckoro nons. MNoHsaTue no-
TeHumana. BeluncneHve nonen no npuHUMny cynepnosnuunn. lNMone anekrpuyeckoro Annons.
BekTop nHaykumm marHutHoro nons, cuna JlopeHua. [lenctene marHMTHOro rnons Ha npoBoa-
HUK C TOKOM, cuna Amnepa. MoOMeHT cus, AENCTBYIOLLMX HA PaMKy C TOKOM.
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[BWXeHne 3apsXKEeHHbIX YacTuL, B ANIEKTPUYECKOM 1 MarHUTHOM nonax. [BmxkeHne Yactuubl B
OAHOPOOHOM MarHUTHOM nose. [pendoBoe OBWXEHWE B CKPELLEHHbIX 31IEKTPUYECKOM W
MarHutHom nonsx. MNMpogoneHbIn Apend B cnaboHeogHOPOAHOM MarHUTHOM Mofe, MarHUT-
Hble NOBYLLKW. YCKOPUTENU 3apsKeHHbIX YacTul. dddekT Xonna. MNpuHuun gencrteusa M-
reHepaTopos.

1.6. MonekynsipHble cunbl

Baaumopencteme gunonen. MNMpupoga n 0COGEHHOCTN MONEKYNSIPHbBIX CUI.

1.7. Jedopmauum Ten n ynpyrme cunbl

Hedopmauun pactsikeHnsa n casura. 3akoH 'yka. Ynpyrne KOHCTaHTbl Bellectsa. CnoxHble
aedopmauun (13rmb, kpyydeHune). OTKNOHEHMS OT 3akoHa ['yka npu Gonblunx gedopmMaumsx
(HEeNMMHENHOCTb, NNACTUYHOCTL). DNEeKTpPOMarHUTHas npupoaa ynpyrux cun, noHATUe o Auc-
nokaumsx.

1.8. Cunbl TpeHus

Cyxoe TpeHue. 3akoH AMoHTOHa-KyrnoHa. TpeHue ckonbxeHusi. PaboTta cun TpeHnd. Bsskoe
TpeHune, dopmyna HbloToHa. JlammMHapHOe TedeHue BS3KOMW KMAKOCTU B Tpybe, dopmyna
Myasenns. Cunbl, genUCTByOWME Ha Tena, ABWXYyLUMecs B BA3KoW cpefe. 3akoH CTokca.
AapogmHammnyeckue cunbl. AHanm3 aspoanHaMmn4ecknx cun MeTogom nogobus n pasmepHo-
cten, yncno PenHonbaca. NoHATHE 0 cBEpXTEKyYeCcTu.

1.9. TaroTeHne n cunbl NHePLNK

Cunbl TArotTeHus. BbiBog 3akoHa TArOTEHUSA M3 3aKOHOB Kennepa ans nnaHeT. OKBUBANEHT-
HOCTb rpaBuUTaUMOHHON U MHEPTHOW Macc. [ paBUTaLMOHHOE Nosie, rpaBUTaUNOHHBIA NOTEH-
unan. [IBmkeHne matepuanbHOW TOYKM B nosie TaroteHus. lNepsas, BTopasa U TpeTba KOCMU-
Yyeckne ckopocTun. Bec n HeBecoMoCTb Tern.

HenHepumanbHble cuctembl otcyeta. CuctemMa oTcyeTa, YCKOPEHHO OBWXKYLLASCA OTHOCU-
TenbHO MHepumansbHon. Cunbl MHepumn. Bpaluatowasncs cuctema otcyeta. Teopema Kopumo-
nnca. LUeHTtpobexHasa n kopuonmcosa cunbl. 3eMIisi Kak HemHepuuanbHasa cuctema oTcyeTa.
MaaTHuK ®yko. AHanorus mexagy cunamm MHeEpLMU N TATOTEHUS.

1.10. OcHoBbI crieynanbHON TEOPUN OTHOCUTESTBHOCTH

OnbiTel dn30 1 MarikenbcoHa. NpeobpasoBaHusa JlopeHua (C BbIBOOOM) U HEKOTOpPLIE Crnea-
CTBUS N3 HUX (OTHOCUTENBHOCTb NOHATUS BPEMEHMU, NIOPEHLEBO COKpalleHue ASMHbI, 3amMea-
neHve xoga ABMXyLMXCS YacoB). MNMoHsATME uHTepBana. PenaTtMBUCTCKUIA 3aKOH CNOXEHUS
ckopocTten. Pensitueuctckas macca. CBA3b pendaTMBUCTCKOM MacCbl C QHEpPruen, a Takke
3Heprnmn ¢ umnynbcom. POTOH Kak vyacTuua ¢ HyneBon macconm nokos. [laBneHue ceeta. Mc-
KpuBNeHne CBETOBbIX NTy4eun U CMeLLEeHNEe YacTOTbl KBAHTOB B MOSie TArOTEHUS.

1.11. OCHOBHbIE TEOPEMbI N 3aKOHbI COXPaHEHUS A5 CUCTEMbI MaTepuaribHbIX TOYEK
Mmnynbc cucteMbl MaTepuanbHbiX Todek. Teopema 06 M3MEHEHUN UMMYySibCa CUCTEMbI Ma-
TepuanbHbIX Todek. Teopema o0 ABWXEeHUU LeHTpa Macc. [nHamuka maTtepuarnbHOM TOYKMU C
nepeMeHHon maccou, ypaBHeHne Meuwepckoro. PeaktnBHasa cuna. 3agaya Limonkosckoro,
pakeTbl. MOMEHT uMnynbca cUCTeM MaTepuarnbHbIX TOYeK YpaBHEHMEe MOMEHTOB A1 Cu-
CTEMbl MaTepuasbHbIX TOYEK. 3aKOH COXpPaHEHUS MOMEHTa UMnynbca. YpaBHEHNE MOMEHTOB
OTHOCUTESTbHO Oocu. KnHeTuyeckas u noTeHumanoHas 3Heprum ana cUctemMbl MaTepuanbHbIX
ToyeKk. MexaHnyeckasi aHeprmsi CUCTEMbl MaTtepuaribHbIX TOYEK U YCIOBUS €€ COXPaHeHUs:.
[MoHATHe 0 BHyTpeHHen aHeprun. CBA3b 3aKOHOB COXPaHEHUs UMMNyrbca, MOMEHTa UMMNyrb-
ca M 9HEPrMn CUCTEMbI MaTepuarbHbIX TOYEK CO CBOMCTBAMU CMMMETPUU NMPOCTPAHCTBA U
BpemMeHW. [pumepbl NPUMMEHEHUS 3aKOHOB COXpPaHeHUs AN CUCTEMbl MaTepuarbHbIX TOYEK.
fBnenHne yaapa (CTonkHoBeHue YacTtuy). AGCOMNTHO Heynpyrn n abCcontoTHO ynpyrum yaa-
pbl ABYX YacTuy. 3akoH bepHynnu ans crauMoHapHOro noToka uaeansHOW Xuakoctu. Pac-
cesiHne (OOTOHOB Ha anekTpoHax, addekt KomnToHa.

1.12. dnHamuka TBEPOOro Tena

KnHemaTudeckne v AMHaMn4eckue xapakTepucTuku TBepgoro Tena. [pumeHeHue ypaBHe-
HUA OBUWXEHUS LleHTpa Macc U ypaBHEHUS MOMEHTOB And TBepaoro Tena. BpaweHue TBep-
AOro Tena BOKpYyr HenogswxHoW ocu. MomeHT uHepuun. Teopema [tonreHca-LUtenHepa.
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CB43b Mexay MOMEHTOM MMMyIibCa M YrNOBOW CKOPOCTbIO TBEPAOro Tena B obLiem cnyyae,
TeH3o0p uHepunn. CeobogHble ocn. KuHeTuveckas aHeprus u paboTta npu BpalleHUN BOKPYr
HenoaBw»XHOW ocwu. [nockoe aBwXeHWe TBepaoro Tena, NoHATME MIHOBEHHOW OCW Bpalle-
Hus. KayeHne Ten, TpeHne kadeHunda. KnHetunyeckas aHeprna npu nnockom asuxkeHun. MNpu-
OnmxkeHHas Teopusa rmpockona. [peueccnoHHoe OBMXeHWe rupockona. [mpockonuyeckue
CUnbl.

Pasden 2. MonekynspHas ¢u3uka

2.1. ONeMeHTbl KNHETUYECKON TEOPUN ra30B

[aBneHve naeansHOro rasa. YpaBHeHUs COCTOSHUA naeanbHOro rasa. BHyTpeHHAa aHeprus
naeanbHOro rasa u ee cBs3b ¢ TemnepaTypon. POoTOHHbIN ras.

2.2. CtaTucTudeckune pacrnpegerneHus

Cratnctuyeckoe onucaHme cuctemsl n3 6onbLlioro ymcna vyactmy. CTaTucTMyYeckne 3akoHbl,
cpegHue 3HayeHus n nykTyaunm pusndecknx senuyuH. MNpumep - pacnpegeneHne vyactuy,
no obvemy. PacnpegeneHne morekyn rasa no ckopoctsim. PaBHoBecHOe pacnpegeneHue
Makcsernina (No BEKTOPY U MOAYI0 CKOPOCTU) U ero CBOMCTBA, HaUBEPOATHENLLAsA, CpeaHsAs
N cpegHekBagpaTMyHasa ckopocTu. PacnpepeneHve bonbuMaHa v npyMepbl ero npuMmeHe-
HUS.

2.3. Knaccuyeckasa Teopua TennoemMKocTum

TennoemkocTb rasoB, Teopema O paBHopacnpefeneHnn 3Heprum no creneHsMm cBoboabl.
HepocTtaTtku knaccnyeckom Teopumn TENNOeMKOCTH.

2.4. flBneHna nepeHoca

CpeaoHsis anuHa ceBobogHoro npobera monekyn B rasax. OQudpdysnsa, BHyTPEHHEE TpeHue,
TennonpoBoAHOCTb razoB. OCOBeHHOCTU yNbTpapaspexXeHHbIX ra3os. BeluncneHne cpegHero
KBagpaTta cMmelleHns 6poyHoOBCKMX Yyactuu. NamepeHune uncna Asoragpo.

2.5. PeanbHble rasbl 1 XXUOKoCTH

YpaBHeHne BaH-gep-Baanbca n ero ceonctea. ®asoBble nepexonbl. Kputnyeckas temnepa-
Typa, KpuTu4eckue napameTpsbl.

2.6. TepmogmMHamMmn4yeckum noagxon K OnnmcaHmio MakpocucTem

TepMmoguHamuyeckoe paBHoOBecue, OOLWMIA NPUHUUN TepMogMHaMUKK. [loHaTue TemnepaTty-
pbl, HYSIEBOW NPUHLUXN TepMoanHamukn. Knaccudukaumsa npoLeccos.

2.7. MNepBbIN NPUHLMN TEPMOANHAMMUKN

OnbiTbl [Xoyns, NOHATUE O BHYTPEHHEN 3Heprun. PaboTta un konnyecTtBo TennoThl. [lepsbin
npuHUun tepmogmHamukn. CooTtHoweHne Mawnepa. YpaBHeHue aguabatbl ona naeanbHOro
rasa. BHyTpeHHsI1 aHeprna naeansHOro rasa v rasa BaH-gep-Baanbeca. Npouecchl [xoyns-
"en-Jltoccaka n Ixoynsa-TomncoHa.

2.8. BTopon npuHUMN TepMOANHAMUKN

Mpobnema npeBpaweHns TennoTbl B paboty. ®opMynMpOBKM BTOPOro npuHUmMna TepMmogu-
HaMVKVU ONS TennoBbIX U XonogunbHblix MawuH. Lukn KapHo. Teopema KapHo. TepmoguHa-
Muyeckas wkana Temnepartyp. lNpuBegeHHoe KONMYECTBO TenmnoThbl, paBeHCTBO Knaysuyca
Ana obpaTtuMMbix NpoueccoB. DHTponusa naeanbHoro rasa. OCHOBHOE ypaBHeEHVME TepMOAMW-
HaMWKM N HEKOTOpbIE ero crneacTemsi (COOTHOLLIEHNS B3aMHOCTU, TEPMOMEXaHNYeckne a-
dekTbl, ypaBHeHue KnanenpoHa-Knayauyca). HeobpaTumble npouecchl, HepaBEeHCTBO
Knaysunyca. BoapactaHne aHTponuu npu HeobpaTumbix npoueccax (¢ npumepamum). Ctatu-
CTUYECKU CMbICIT SHTPOMNUM U BTOPOro NpuHUMNAa TePMOOUHAMUKN.

Pa3den 3. Qnekmpuyecmeo u MmasHemu3m

3.1. dnekTpunyeckoe none

3akoH KynoHa. HanpskeHHOCTb anektpuyeckoro nond. MNMpuHuun cynepnosuuun. Teopema
Maycca (C npymepamun NnpuMeHeHus ). Teopema o0 UMPKYNauumn BeKTopa HanpshkKeHHOCTU. o-
TeHuman.

3.2. [1pOBOAHMKM B 311IEKTPOCTAaTUYECKOM Mone
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Ycnosue paBHOBeCUsi CBODOAHbLIX 3apsa0B B NPOBOAHMKE U HEKOTOPblE CNeacTBUS U3 Hero.
QrekTpocTaTuyeckas aKpaHUpoBKa. AneKkTpoeMKocTb. KoHaeHcaTopbl. Tunbl anekTpocTaTu-
Yyeckunx 3agad. Teopema e ANHCTBEHHOCTMW.

3.3. DHeprus anekTpuyeckoro nons

OHeprnst CMCTeMbl TOYEYHbIX 3apAL0B. QHEPrnsa 3apsXKeHHOro NPOBOAHMKA N KOHAeHcaTopa.
[MNOTHOCTb 3HEpruu nonsi.

3.4. DneKkTpnyeckoe none B AMINEKTPUKaX

lMoHaTMe makpockonuyeckoro (ycpegHeHHOro) nons B cpege. [lonspus3oBaHHOCTL (BEKTOP
nonapusaunn). MNonapunsaunoHHble (CBS3aHHbIE) 3apsaabl. BeKTOp anekTpuyeckon MHAYyKUnn.
AunanekTpuyeckas NPoOHNLAEMOCTb. YpaBHEHUS SNEKTPUYECKOro nons B Auanektpukax. [pa-
HWUYHbIE YCNOBUS OS11 BEKTOPOB HaNPSXXEHHOCTN U MHAYKLUMW. DHEPrUsa SNeKTPMUYeCcKoro nons
B cpene. NoHOepOMOTOpHbIE CUMbl B 3neKkTpuyeckom nose. MexaHusmbl NonspusyemMocTu
AN3NEKTPUKOB. HennHenHble AnanekTpukn. CerHeToaneKkTpuku.

3.5. CTaumoHapHbI 3NeKTPUYECKNN TOK

OneKTpMyeckoe norne BHYTPM U BHE NPOBOAHMKA C TOKOM. 3akoH Oma. dnekTpoasuxkyLias
cvna (34C) n nageHue HanpsbkeHnda. CnoxHble Lenu, npasuna Knpxroda.

3.6. MarHuTHOe none NPOBOAHMKOB C TOKOM

3akoH buo-Casapa-Jlannaca. None gewxyuwlerocs 3apsga. MarHuTHbeIM NOTOK. Teopema o
LUMPKYIAUUK BEKTOPA MHOYKLMW.

3.7. [lencteme MarHUTHOrO Nosisi Ha NPOBOAHUKN C TOKOM

3akoH Amnepa. NoHAepOMOTOPHbIE B3aUMOAENCTBUS NPOBOLHMKOB C TOKOM.

3.8. BeKTOpHbIV noTeHuman

OnucaHve MarHMTHOro nons Npyv NOMOLLM BEKTOPHOro noTeHuuana. BelumcneHne BeKTOpHO-
ro noTeHuMana 3agaHHoro pacrnpegeneHusi ToKoB.

3.9. MarHmTHOe none B BellecTBe

HamarHmyeHHOCTb (BEKTOpP HamarHuyeHus). HanpsKeHHOCTb MarHUTHOro nomns B cpege.
Teopema O UMPKYNALMM BEKTOPA HanpsKeHHOCTU. MarHuTHas NnpoHUUaemMocTb. ['paHuYHbIe
YCroBusi U CNOCcoObl U3MEPEHUsT BEKTOPOB MHOYKUMN N HANPSXKEHHOCTU B MarHeTukax. [Npu-
poAa MarHUTHbIX CBOMCTB MarHeTUKOB. [na-, napa- n deppomMmarHeTukun. NocToAHHbIE MarHm-
Thl.

3.10. ABneHne anekTpoMarHMTHOM NHOYKUMK

O0C wmHaoykumn B OBWMXKYLLUMXCS NpoBogHMKax. 3akoH dapages. Buxpesoe anektpuyeckoe
none. MNpuHUMN OENCTBUSA OMHAMO-MaLUMHbBI U 3nekTpomoTopa. VHOYKUMOHHBLIA YCKOPUTESb
anekTpoHoB (6eTaTpoH). amepeHne UMpKynaumMmM BeKTopa MarHUTHOM MHOYKUMW NpU NOMO-
wm nosdca Porosckoro.

3.11. BaanmonHAayKums 1 caMoOHAOYKLMS

MHaykTMBHOCTL. [Npouecchbl yCTaHOBIIEHUS B KOHTYpPe C WMHOYKTUBHOCTbLIO, 9NeKTpoOMexaHu-
Yyeckne aHanormn. KoagpdumuneHT B3anMonHOyKLUNN.

3.12. MarHutHasg aHeprus

MarHuTHas aHeprusi OAMHOYHOIrO KOHTYpa M 2-X CBA3aHHbIX KOHTYPOB. [MNOTHOCTL aHeprum
MarHuTHOro nons.

3.13. OnekTpomarHMTHOE nosne B Bakyyme

Tok cmeweHnsa. Cuctema ypaBHeHurn MakcBenna B mHTerpanbHon n anddepeHumanbHon
dopme. BonHoBble ypaBHeHUS. CyLecTBOBaHNE 3NEKTPOMArHUTHbIX BOJSIH.

3.14.Cnctema ypaBHeHun MakcBenna ans nonen B BewwecTse

YpaBHeHust nonen n matepuarbHble ypaBHeHUs. OcobeHHOCTN nondpusaumm OuaneKTpukos
B NepeMeHHbIX nonax. [ucnepcmsa OuManekTpuyeckon npoHuuaemMocTu. [duanekTpudeckas
NpoHMLaemMocTb nNnasmbl. CucTembl eauHUL,

3.15.KBasncraumoHapHble TOKK

CeovicTBa vaeanbHbIX anemMeHToB. PacyeT uenen cnMHyconganbHOro Toka MeToaoM BEKTOp-
HbIX AMarpaMm M KOMMSIEKCHbIX amnnuTyd. VimnegaHc OByxnomntocHukoB. PaboTta v mouy-
HOCTb B Lienu nepemMeHHoro Toka.
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3.16. MexaHun3mbl NPOBOAMMOCTN HEKOTOPbIX NMPOBOAHNKOB

Knaccuyeckass anekTpoHHas Teopusa NpoBOAMMOCTU MeTasnoB U ee HedoCTaTKU. INeKkTpu-
YeCKUN TOK B anekTponutax, B nnasme. lNonynposoaHukn. BeeaeHne B 30HHYO TEOPUIO NPO-
BOOUMOCTM KPUCTasnIoB.

3.17. QneKkTpnyeckne ABneHnsa B KOHTaKTax

BHewWHAA 1 BHYTPEHHAS KOHTaKTHast pa3HOCTb NOTEHUMAanoB. ABNEeHUs B KOHTaKTax npoBoj-
HWKOB MepBOro M BTOPOro poa, XMMUYecKkne UCTOYHNKM Toka. KOHTaKTHble siBfieHus B Mnony-
NPOBOAHMKAX, NONYNPOBOAHNKOBbLIE ANOAbI.

Pa3sden 4. AmomHas u si0epHasi hu3uka

4.1. BnemeHTapHble YacTuubl NoHATME anemeHTapHoM YacTtuubl. NoHATME pacnaga ane-
MeHTapHbIX Yactuy,. Mpnbopbl 1 ycTponcTBa ANns HabNIAEHUA U U3YyYEeHUs1 ArIEMEHTapPHbIX
yacTuu. QHeprua ceasn. PyHgameHTanbHble B3anmoaenctemsi. OBMeHHble B3anMOAENCTBUS.
derHmaHoBCKME anarpammbl. BupTyanbHble Yactuubl. CunbHOe B3aMmoaenctene. MesoHsbl.
Cnaboe B3anmogencteme. bosoHbl. AnekTpomarHMTHoe B3avmoaencTeune. ['paBuTaLMOHHOE
B3anmogencreme. HyknoHbl. N3oTonuyeckmint cnvH. CTpaHHble Yactuubl. CTpaHHOCTb. [n-
nep3apsag. Knaccudukaums aneMmeHTapHbIX YacTul,. 3akOHbl COXpaHEHNS B (PU3MKE N1EMEH-
TapHbIX YacTtuu. Ksapku.

54.2 ®dusnka atomHoro agpa Agpo. CtabunbHble n HecTabunbHble 9Apa, UX OCHOBHbIE Xa-
pakTepuctukn. CnvH sigpa. Macca aToMHbIX i4ep U 3HEPrust CBA3M HYKITOHOB B sigpe. dop-
Myna Bewnusekkepa. Mogenu atomHbix sgep. KanenbHas mogens. ObonoveyHass mogens.
PagnoaktnBHOCTb siaep. 3akoH pagnoaktueHoro pacnaga. OCHOBHbIE TUMNbI pacnaja sa4ep.

PopMbl TEKYLLEeN aTTeCTauuu: NpakTuyeckme 3aHsaTums, nabopatopHele paboTbl, TECTUPO-
BaHWe, 2 KOHTPOSbHbIE PabOoThI

PopmMbl NpomexyToyHon aTtrectaummn: Pasgen 1. 3avet; Pasgen 2. 3aveT; Pasgen 3. ak-
3amMeH

Koabl popmupyembix (cpopmupoBaHHbIx) komneteHuymn: OlK-1, 2; MNK-2, 3

B1.5.12 KBaHTOBag MexaHuKa U ctatucTumyeckasa pmsmka

Llenv n 3apa4n y4ue6HOM QUCLMNIINHI:

Llenb gaHHOM AncuMnnuHbl — AaTb CTyAeHTam rnybokoe NOHMMaHMe 3aKOHOMEPHOCTEN MUK-
poMupa, HayuuTb NPUMEHSTb BbIMUCIIUTENbHbIE METOAbl KBAHTOBOW TEOPMM AN peLleHus
pasnu4YHbIX NpuKnagHbiX 3agad. CTygeHT AOMmKeH oBnageTb MaTemMaTU4ecKum annapaTtom
HEepensiTUBMCTCKON KBAHTOBOW TEOPUN, NPUOBPECTN HABLIKW €ro NPakTU4YECKOro NPUMEHeHUs
N Ha 3TON OCHOBE MoJlyvaTb ACHOE NpeacTaBneHne o puanyeckon Npupoae KBaHTOBbIX SiB-
NEHNN, UMETb MOHATUE O PENATUBUCTCKOM KBAHTOBOW MEXAHWKE U YETKOE NpeacTaBrieHne O
rpaHnuax NPUMEHNMOCTM KBAHTOBbIX 3aKOHOB M MUCMOSb3YEMbIX BblYUCIIUTENbHBIX METOO0B.
OH gomkeH NoOHMMaTb, YTO KBAHTOBAA MEXaHMKa €CTb Hay4Has OCHOBA COBPEMEHHbIX HaHO-
TEXHOMNOMMN.

OcHoBHas Uenb Kypca — gaTb CTydeHTaMm rnyoboKMe 1 NPOYHble 3HAHUA PyHOAAMEHTalbHbIX
TEPMOAMHAMUYECKMX U CTATUCTUYECKMX 3aKOHOMEPHOCTEN Makpockonuyeckux cuctem. Oc-
HOBHas 3agava Kypca — HayumnTb 00y4yaroLwmxcs NPUMEHATb NOSTyYEHHbIE 3HAHUS HA MpPaKTu-
Ke; NpoBOANTb HeobOXxoaMMble pacyeTbl U3NYECKUX XapaKTEPUCTUK MaKpoCUCcTeM U pusmn-
YeCKN MHTEepnpeTMpoBaTb pe3yrbTaTbl 3TUX PacyeTOB; AaBaTb BEPHYH HAY4YHYK UHTeEprnpe-
Tauuo puanyecknm 3akOHOMEPHOCTAM, HabngaeMbiM B MakpoOCUCTEMAX.
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MecTo yyebHOM AMcuMNUHbI B cTpyKType AOIT:

Kypc «KBaHTOBast MexaHuka n ctatuctmyeckas ouamnka» oTHocuTcs K 6a3oBon Yactn 6noka
b1 [OucumnnuHbl (Mogynu) noarotoBkn obydarowmxcesa no HanpasneHutio 11.03.04 «Onek-
TPOHMKA N HAHOJNEKTPOHMKAY.

KpaTtkoe copepxaHue (AmaakTuyeckne eaAMHULbl) y4eOHON ANCLMNIIUHDI

YacTt 1. Pasgen 1. OkcnepuMeHTanbHble OCHOBbI KBAHTOBOM MexaHuku. Pasgen 2. Matema-
TUYECKMI annapaTt KBaHTOBOM MexaHuku. Pasgen 3. OCHOBHbIE MOSIOXEHUSA KBAHTOBOW Me-
xaHukn. Pasgen 4. lNMpocTenwne 3agayv KBaHTOBOM MexaHukn. Pasgen 5. OnemeHTbl Teopumn
npeactasneHnn. Pasgen 6. MpubnuxkeHHble MeToAbl KBAHTOBOM MexaHuku. Pasgen 7. Ya-
cTuua B anektpomarHuTHomMm none. Pasgen 8. Teopusa cuctem MHorux yactuud. Pasgen 9.
KBaHTOBasa Teopusa pacceaHunda. Pasgen 10. Teopus kBaHTOBbIX nepexogoB. Pasgen 11. Pe-
NATUBUCTCKAA KBAHTOBas MEXaHWMKA.

Yactb 2. 1.CtaTucTnyeckasa dumsmnka Kak Teopusi Makpockonmyecknx cuctem. Makpockonumye-
CKOE N MUKPOCKOMMYEcKoe onucaHne duamdecknx cuctem. 2.0CHOBHblE NpeacTaBreHus
cTaTucTuyeckom cmsmkn. 3. Knaccmyeckas ctatuctmyeckasa pusmka paBHOBECHbIX CUCTEM. 4.
KBaHTOBas cTtatucTudeckas pusnka. 5. Teopua dpnykryaumn. 6. OCHOBbI TEPMOLMHAMUKNA U
KMHETMKN HEpPaBHOBECHbIX NPOLIECCOB.

PopMbl TEKYLLUEN aTTecTaumumn: NpakTU4ecKme 3aHATUSA, TECTUPOBaHME, 2 KOHTPOSIbHbIE pa-
60ThI

Popma NpoMeXyTOHYHOM aTTecTaumu: 3a4eT (4 cemecTp), ak3ameH (5 cemecTp)

Koabl popmunpyembix (cchopmupoBaHHbIX) komneteHumn: OlK-1, 2

B1.5.13 Be3onacHOCTb X1U3HeAeaATeNnbLHOCTU

Llenv n 3apa4n yue6HOM AUCLMNIINHbI:

OcHoBHasa uenb npenogaBaHna AUCUUNINHBI «Be30nacHOCTb XU3HeeATENbHOCTUY - NpU-
obpeTeHne oby4yaLMMIUCA TEOPETUYECKUX 3HAHUMA U NPaKTUYECKUX HaBbikOB No 6e3onac-
HOW XM3HeOeATenbHOCTU Ha NPon3BOACTBE U B ObITy, Kak B MOBCEOHEBHOWN XU3HeAeATeNb-
HOCTW, TaK N B YCNOBUAX Ype3BblYalHbIX CUTyaUUn TEXHOrEHHOTO N NPUPOOHOrO MPOUCXOX-
AeHUs.

[dononHutensHasa uenb — NPUBUTME 3NEMEHTaPHbIX HABbIKOB B MCMOMNb30BaHUN UHAMBUAY-
anbHbIX CPeACTB 3alMTbl OT TEXHOTEHHbIX BO34ENCTBUA U OKa3aHUU nepBUYHON goBpadveb-
HOM MOMOLLM NOCTpagaBLUNM.

3agayum amcumnnnuHbl «be3onacHoCTb XU3HeOeAaATeNbHOCTUY

- MONy4eHe OCHOBOMONaratwLLmMX 3HaHWM B criegyowmnx cdepax XnsHeaesaTenbHOCTU:

- OXpaHe 300pO0Bbsl U XN3HU Ntofen B chepe NnpodeccmoHanbHon AeATENbHOCTY;

- 3aWmMTe B Ype3BblYaMHbIX CUTyaunsax u B BbiTy;

- OXpaHe oKpyXatoLen cpeasl;

- MPOrHO3MPOBaHUIO U MOLENUPOBaHUIO MOCNEACTBUMI NPOU3BOACTBEHHbIX aBapuii U KaTa-
cTpod;

- pa3paboTke TeXHUYeCcKux CpeacTB U METOAOB 3aLUUTbl OKpyXatoLlen cpeabl N apdeKTnB-
HbIX MarnoOOTXOAHbIX TEXHOMOIMN.

MecTto yuye6HOM AncumMnnnHbl B cTpykType AOIT:

AncumnnmHa «be3onacHoCTb Xn3HeoeAaTenbHOCTU» OTHOCUTCS K Ga3oBon yactu 6rnoka b1
AvcumnnuHel (Mogynun) nogrotoskn obyyatowmxca no HanpasneHuio 11.03.04 «3nekTpoHuka
N HAHO3MEKTPOHUKA.

KpaTkoe coaepxxaHue (QupakTuyeckne eaMHuULbI) y4eOGHOM AUCLUNITUHBI

Paspnen 1. Beegexue.

Llenb, 3agayn n cogepxaHue ancumniunHel. Ee Mmecto u ponb cpeau apyrmx Hayk u B nogro-
TOBKe cneumanucta. KoMnnekcHbIn xapakrtep AUCUUNINHBIL: NCUXONOrnMYeckne BO3MOXHOCTU
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yenoBeka, couuanbHble, 9KONOrMYeckne, TEXHOMOrMYeckne, nNpaBoBble U MeXOyHapoaHble
acnekTbl. OCHOBHble NOHATMA Haykn 0 6e3onacHOCTU XusHeagesaTenbHocTu. Npobrnema obec-
nevyeHnsa 6e30MacHOCTU YerioBeka B CUCTEME «YeroBeK - cpefa obutaHuma». OnacHble n
BpeaHble dhakTopbl NPON3BOACTBEHHOM cpeabl. Pusnyeckne, xmummyeckune, Guonornyeckune n
ncmxoguanonornyeckne onacHoctu. Ycnosusa obecneveHns 6e3onacHOCTU U 300POBbS Ye-
noBeky Ha npousBoacTee 1 B 6bITy (6e3onacHoe TexHonormdeckoe obopyaosaHue, 6esonac-
Hble paboyne MecTa, NpaBoOBOE M OpraHM3aLUNoHHOE perynupoBaHme Tpyaa).

Pasgen 2. KomopTHbIE U OMYCTUMbIE YCNOBUSA XU3HEAEATESTbHOCTMU.

Mukpoknumat 1 Bo3gyLuHasa cpega paboyen 30Hbl. BrivsHme mukpoknumarta Ha paboTtocno-
cobHOCTb YenoBeka. HopMmmpoBaHne napamMeTpoB MUKPOKNMMAaTa B KOHKPETHOM MpPOM3BOA-
cTBe. TennoBble U3NYyYEHUs N BIIMSIHME MX HA OpraHuM3Mm 4enoseka. HopmupoBaHue Tenno-
BbIX M3Ny4YyeHun. Agantauusa n akknmmaTusaumsi B YCroBUAX neperpeBaHus n nepeoxnaxge-
Hus. [lencTBne BpedHbIX BELLECTB Ha OpPraHM3M 4erioBeka B KOHKPETHOM MPOU3BOACTBE.
HopmupoBaHue KOoHUeHTpaunm BpeaHbIX BELECTB B BO34YLLUHOM cpefe paboyen 30Hbl. Me-
TOObl KOHTPONA COCTOAHUSA BO34YyLWHOW cpefbl. [1pon3BOACTBEHHOE OCBeLLeHMe. XapaKkTepu-
CTUKa 9NEeKTPMYECKNX MCTOYHMKOB CBETA N OCBETUTENbHbLIX NPUbopoB. EcTecTBEHHOE U COB-
MELLEHHOE OCBeLLEeHME B NPOM3BOACTBEHHbIX Lexax. OTonneHme, BEHTUNALNA U KOHOULNO-
HUpoBaHue Bo3ayxa. EcTecTBeHHas M MexaHuyeckass BeHTUNAUMs. [1pon3BOLCTBEHHbLIN
WyM. VICTOYHMKM LIyMa M LIYMOBLIE XapaKTEPUCTUKN B KOHKPETHOM npounasoactee. [pons-
BOACTBEHHasa Bubpauus. Pusnyeckme xapakTepucTuku U nsamepeHne BmMbpaunin B KOHKpET-
HOM MpPOM3BOACTBE. XapaKTeEpPUCTUKA M OMACHOCTb COBMECTHOrO BO3AEWNCTBUS BUBpaLM,
lwyma, yrnbTpasByKka 1 NH(ppasByka.

Pasgen 3. Onektpob6e3onacHoOCTb.

[lecTBMe anNeKkTpMYecKkoro Toka Ha opraHuM3m 4venoBeka. OnacHOCTb Mopa)eHusa B pasnuy-
HbIX 3MEKTPUYECKNX ceTax. 3asemreHne n 3aHyneHue. Knaccudukaumsa nomelwleHum no
anekTpobesonacHocTn. KBanudukaumMoHHbIe rpynmnbl nepcoHana no anekTpobe3onacHoOCTMU.
HanpsbkeHue wara, npuMKOCHOBEHUSA. 3alMTHbIE Mepbl B 3NEKTPOYyCTaHOBKax. 3alUUTHbIE
cpencTBa, NpUMEHSIEMblE B 3MEKTPOYyCTaHOBKax. 3alluMTHaa n3onsauma: Buabl, ponb B obec-
nevyeHnn anekTpobe3onacHOCTU, KPUTUYECKNE NapameTpbl. 3awmra OT CTaTUYECKOro arek-
TpnyectBa. OpraHnsauuoHHbIE N TEXHUYECKME MEepPOonpuaTUS NpU JKCnsyaTauum 3nekTpo-
ycTaHoBoOK. CpeacTBa MHAMBMAYANbHOM 3aLUNTHI.

Paspen 4. PagnaumoHHasa 6e3onacHOCTb.

OCHOBHblE MOHATUSA, onpeaeneHus, eanHuLbl namepeHna B obnactn paguaumoHHon 6Ges-
onacHoctu. ®oHoBoe 00MnydYeHne 4enoBeka. HOpMUpOBaHME WOHUIUPYIOWNX WU3NTYYEHUN.
3awmTa oT BO34ENCTBMS MOHMU3NPYHOLLErO M3nydeHnsa Ha npounssoacTtee. Cpeacrea MHAMBU-
AyanbHOM 3awmnThl. 3awmTa OoT nasepHbIX nanyyvyeHuin. NpumeHeHne nasepoB B TEXHOMOIMM-
YyecKux npoueccax. buonornyeckoe gencTemne nasepHOro U3nyyeHs: BO3O4ENCTBME Ha rMasa,
KOXY, BHYTPEHHWE OpraHbl N OpraHn3m 4enoseka B LenomM. OnacHble U BpeaHble Npou3Boa-
CTBEHHbIE (hpaKTOpbI, CONYTCTBYHOLWME 3KcnnyaTaumn nasepoB. OCHOBHbIE Ccnocobbl U cpea-
CTBa 3alWUTbl OT JIa3epHOro M3nyvYeHns: aKkpaHupoBaHue, 6roKMpoBKa, curHanmsauus, yna-
neHne paboymx MecT 13 nasepHo-onacHom 3oHbl. Cpeacrea MHOMBUAYaNbHON 3aLlUThI.
Pasgen 5. Noxapobe3onacHOCTb 1 B3pblIBOOE30NaCHOCTb.

MpUYNHBI BO3HUKHOBEHNA NOXAaPOB N B3PbIBOB B MOMELLEHUSX U1 B NPOU3BOACTBEHHbIX NPO-
ueccax. OnacHble dakTopbl Npu noxapax u B3pbiBax. OCHOBHbIE CBEAEHUS U3 TEOpUnN ecTe-
CTBEHHOIO OKMCIIEHMS, TEMMOBOr0 CaMOBOCMNaMEHEHNSA N LenHbIX peakuun. CamoBocnna-
MEHEeHMe CMecu rasoB, BoCnnaMeHeHne XNUaKocTu, Benblwka napoB. OueHka noxapAOllac-
HOCTM BeLlecTB U Matepuanos. [peaynpexaeHne B3pbIBOB 1 NOXapos. Jlukengaumsa nx no-
cneacteun. MNMokasatenn noxapAOllacHocTn. Knaccudmkauus sagaHnm v noMmeweHnin no no-
XapHown (B3pblBHOM) onacHocTu. [MporHo3npoBaHMe noxapoB U B3pbiBOB. [MoxapHas 6es-
OMacHOCTb B TEXHOMNOMMYECKUX Npoueccax KOHKPETHbIX npon3soacTB. Cuctembl 1 cpeacTtsa
NOXapOTYLLUEHNSA, NOXapPHON aBTOMATUKM M curHanu3aumn. Cpeacrtea UHAMBMAYaNbHOW 3a-
LWNTBI.
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Pasgen 6. 3awuTta oT 9aNeKTPOMarHUTHbIX NOSIEN BbICOKOM N CBEPXBbLICOKON YaCTOThI.
OcHOBHbIE MOHATMA U onpefeneHns. Puanyeckne xapakTePUCTUKN 3NEKTPOMArHUTHbLIX Mo-
nen (OMI). Boagenctene aneKTpoOMarHUTHLIX MOSIEN Ha OpraHM3M YernoBeka. TensioBon u
dyHKUMOHanNbHbIN appekT. OpraHbl YernoBeka C NOBbLILWEHHOW YYBCTBUTENBHOCTLIO K OMI.
OpraHun3aumnoHHble, TEXHUYECKME U CaHUTAPHO-TUIMEHNYECKUE Mepbl 3alUMTbl OT 3NEKTPOo-
MarHUTHbIX U3NYy4YEeHUN B KOHKPETHOM Mpou3BoAcTBe. HopmupoBaHne nHteHcnBHoctn SMI.
PacueT nHreHcmHoctn OMI1 Ha paboumx mMecTax B 3aBUCMMOCTM OT NapamMeTpoB UCTOYHMUKA
n3nyyeHna n cpegpl. OnpegeneHme rpaHnl, onacHOM 30HbI.

Pasgen 7. OnTuMmunsaums napameTpoB paboynx Mecr.

Buabl 1 opmbl gesatenbHOCTU. JHepreTudeckme 3atpathbl NpUM pasnuyHbIX opmax ges-
TenbHocTU. OnpegerneHne kateropun Tsxxectn Tpyaa. Cnocobbl OLEHKU TSXECTU U Hanps-
YKEHHOCTW TPYyAOBON AesaTenbHOCTU . PaboTocnocobHOCTL 1 ee anHamuka. [NMyTy noBbIWEHMS
3(PPEKTUBHOCTM TPYLOBOM OEATENBHOCTU. JPrOHOMMYECKME OCHOBbLI 6€30MaCHOCTN XNU3He-
AEATENbHOCTMW.

MpaBuna aBakyauun nuu, NOCTpadaBLUMX Ha MnoXapax, B ra3ooTpaBfieHHbIX 30HaX, Mpu
OTpaBNeHNsX.

Pasgen 8. TexHoreHHble n NpUpogHble YpesBblHYanHbIe CUTYyauun.

[MporHo3snpoBaHue napameTpoB U oueHka obcTtaHoBku npu HC. 3awmTHble MeponpuaTna npu
YC. Jluksmaauusa nocnenctemi YC. 3awmta ot Teppopusma.

Pasgen 9. Cnocobbl 1 cpeacTBa okasaHusa oBpavyebHOM NOMOLLN.

Cnocobbl n cpeactea okasaHus goBpadyebHon nomoum Ha npomsBoAacTee M B ObiTy. Okasa-
HMe NepBOM MOMOLUM MNOCTpadaBLUMM OT SfIEKTPUYECKOrO TOKa M MpU APYrMx HECHaCTHbIX
Crny4vasix, BO3HUKAKOLMX MPU Ype3BblHaMHbBIX CUTYyaLMAX: paHeHue, OXorn, obMopoxeHus,
nepenombl, BbIBUXW, PacTSXKEHNA CBA3OK. YCMNOBMS ycnexa npu OKa3aHUW nepBow NMOMOLLN:
ObICTPOTa OKasaHMs NomoLn, oby4eHHOCTb MepcoHana MeTofaM OKa3aHusa nepBon meau-
LIMHCKOW NMomoLLM 1 ap.

dopma TeKyLlen aTTecTauumn: npakTmyeckne 3aHaTus
dopmMa NPoMeXyTOYHOM aTTecTauuun: 3aveT

Koabl ¢popmupyembix (cchopmupoBaHHbIX) komneteHumn: OK-7, 9

B1.5.14 ®u3sunyeckasa KynbTypa

Llenv n 3apa4n y4ue6HOM QUCLUMNIINHDI:

Lens gucuunnuHel — dopMupoBaHue U3MYECKOW KyNnbTypbl JIMYHOCTU M CMOCOBHOCTU
HanpaBnNeHHOro UCNonb30BaHUs PU3NYECKON KynbTypbl, CrlopTa 1 Typusma L8 COXpaHEHUS
N yKpensneHusi 300poBbs, NCUXodn3n4eckon NOArOTOBKM U CaMOMOArOTOBKM K ByayLien Xus-
HU 1 NpodreCcCMoHanbHON AeATeNbHOCTU. [ns OOCTUXEHUS NOCTaBNEHHOW Lenn npegycmar-
puBaeTCs peLleHne 0300poBUTENbHbIX, 0OpasoBaTefibHbIX N BOCAUTATESNbHbIX 3a4ay:

- YKpenneHue 300poBbs, ynydweHne U3n4eckoro U nCUXMYeCcKoro COCTOSIHUSA, KOPPEKUUS
TENOCNOXEHUS;

- (hopmmpoBaHne pOBuraTesnbHbIX YMEHUA W HaBbLIKOB, NPUOBPETEHME 3HAHWN Hay4yHO-
OMONOrMYECKNUX N MNPaKTUYECKUX OCHOB (PM3MYECKOW KyrbTypbl U 340pOBOro obpasa XusHu,
obecnevyeHnss HeoH6xoANMOro ypoBHSI PU3NYECKOM M MCUXMYECKOW MOArOTOBNEHHOCTU 00Yy-
YalLNXCH, OBMageHne yMEHWAMM MO CaMOKOHTPOM B Mpouecce 3aHATUM usndeckomn
KyneTypon, camAOlpeneneHune B omusnyeckon KynoType;

- (bopmupoBaHne B (bn3nM4ECKOM COBEPLLUEHCTBOBAHUM U NOArOTOBKU K NpodeccnoHanbHON
AEATENbHOCTU, (hOpMUPOBAHME MPUBLIYKM K 300pOBOMY 0bBpasy XunsHu, BoCnNUTaHne usun-
YeCKMM 1 BONEBbIX KA4YeCTB, COAENCTBUE ACTETUYECKOMY BOCMUTAHUIO N HPABCTBEHHOMY MO-
BEOEHMIO.



34

MecTo yyebHOM AncuMnnuHbI B cTpyKType AOIT:

OucumnnuHa «Pusmyeckasa KynbTypa» oTHocUTCA K 6as3oBon Yactu 6noka b1 [OucunnnuHbl
(mogynu) nogrotoBkn oby4vatowmxca no HanpasneHnto 11.03.04 «OnekTpoHuKa N HaHO3NEK-
TPOHMKaY.

KpaTkoe coaepxaHue (AMAaKTU4ecKkue eauHuLbI) y4eOHOW AUCLUNIUHDI

dunsundeckasa KynbTypa B 06LLEKYNbTYPHOM U NpodeCcCcMOHanbHON NoAroToBke obyYatoLmxcs.
Ee couunanbHo-6rnonornyeckne ocHoBbl. dusmyeckas KynbTypa M CNOPT Kak couunaribHble
dheHomeHbl obuecTBa. 3akoHogaTenbcTBO Poccuiickon ®enepaunmn o umsnmyeckon KynbType
n cnopTte. dusnyeckas Kynbtypa JIMYHOCTH.

OcHoBbl 300poBoro obpasa xum3Hu ctyaeHta. OcobeHHOCTU MCNOoNb30BaHNA CPeacTs pusmn-
Yeckomn KynbTypbl Ang ontummudaumm pabotocnocobHocTn. Obwasa dpusnyeckas n cneyunanbs-
Has NoaroToBka B cucteme pusndeckoro socnutaHus. Cnopt. MHanBnayansHbI BbIOOP BU-
[0B crnopTa Unu cucteM PU3n4ecKknx ynpaKHeHun.

MpodeccnonanbHo-NpuknagHas gusndeckas noarotoBka obyyatowmxcs. OCHOBbI METOOUKN
CaMOCTOATESNbHbIX 3aHATUM U CAMOKOHTPOJb 32 COCTOSSHUEM CBOEro OpraHuama.

Koabl popmupyembix (cpopmupoBaHHbIX) komneteHummn: OK-7, 8

dopma TeKyLlen aTTecTaumm: NpakTM4eckme 3aHATUS, caada HoOpMaTMBOB
Popma NpOMEXYTOUYHON aTTecTaumm: 3ayeTsbl (1-4 cemecTpbl)

B51.5.15 ®usuka nonynpoBoaAHUKOB

Lenu n 3apgaum gucumniuHbl. UeNb U3YYEeHUs OUCUMMANHBI COCTOUT B (POPMMPOBaAHUMU
KOMnMeKkca 3HaHUM U HaBbIKOB, HEODXOOUMBIX ANSA YCNELWHOro NCNONb30BaHUS AOCTUXEHUN
n3yyaemom obrnactn Haykm B MpakTuyeckon aeatenbHocTM. OCHOBHbIMM 3agadamu npwu
N3y4eHUn Kypca SBMSATCA: NOonydYeHne npeactaBneHnin o ousnyecknx naesax v npuHumnax
COBPEMEHHOM (U3MKN MNOSMYNPOBOAHUKOB; MOfydYeHne 6a30BOro KOMMMekca 3HaHUM O
n3nMyeckMx CBOWCTBax, npoueccax W 4aBneHuax (ddpdektax) B MONYNPOBOAHUKAX W
0COBEHHOCTAX MONYNPOBOAHUNKOBLIX 3NEKTPOHHbLIX CUCTEM; 3HAKOMCTBO C CYLLECTBYHOLLMMMU
TEOPUSMN  PasfnNYHbIX (PUNYECKMX SBMEHUM W OCHOBHbIMW 06MacTAMU MNPUMEHEHUS
NosnynpOBOAHNKOBBLIX CTPYKTYP.

MecTto yuyebHoM gucumnnuHbl B cTpyktype AOI: [ucuunnuHa oTHocuTca K 6a3oBown Ya-
ctn 6noka b1 [OucumnnuHel (Mogynu) NOAroToBKM obyyatowmxcs no HanpasneHuno 11.03.04
«QNEKTPOHUKA N HAHOINEKTPOHMKAY.

[nsa ee ycBoeHust TpebyoTcsa 3HaHUs, (hOpMUpPYEMbIE B paMKaX KYpCOB KBAHTOBOW MeXaHUKU
N CTaTUCTUYECKON (PU3NKN, PU3UYECKMX OCHOB IMEKTPOHUKU, MaTepuarioB 3MNeKTPOHHOW
TEXHUKN N PUINKM KOHOEHCMPOBAHHOIO COCTOSIHUSA.

KpaTkoe coaepxaHue (AMpAaKTUYeCKMe eauHULbI) y4eOHOM AncunnnuHbl: [JucumnnmHa
cocTouT 13 BocbMu pasgernos. Pasgen 1. Beegenue. lNpeameT u 3agaydn kypca. Kpatkum nc-
Topnyecknin odyepk passutusa. Knaccudukaums TBepablXx Ten no (uM3n4yecKMm CBOMCTBaM.
OcHoBHblIE 0COBEHHOCTM NONYNPOBOAHUKOB. Knaccudurkaumsa nonynpoBOAHUKOBBLIX Matepu-
anoB. MogenbHble NpeacTaBreHns 0 NPoOBOANMOCTU B nonynpoBogHuke. Pasgen 2. OcHoB-
Hble MONOXeHUs 30HHOM Teopun. YpasHeHue LlpeanHrepa ons anekTpoHa B KpucTarnine.
Apunabatnyeckoe npubnuxkeHne. OgHoanekTpoHHoe npubnmxkeHue. Teopema brnoxa. OyHk-
unn brnoxa. PacyeT 30HHOW CTPYKTYypbl B NPUORAMXKEHUsIX cnabon u CUbHON CBA3WU. 30HBbI
BpunniosHa. ObpasoBaHMe 3HepreTUyecknx 30H U3 NoKanbHbIX aTOMHbIX YPOBHEW Mpu pas-
MNYHBIX TUNAax xmmudeckonm cBssnm. OCOBEHHOCTN 30HHOW CTPYKTYPbl M 3aKOH AMCNepcun B
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peanbHbIX KpUcTannax (KpeMHUI, repMannii, apceHua rannus). JemxeHne anekTpoHa B Kpu-
ctanne. AddekTneHas macca. I3oaHepreTnyeckne NoBepxXHOCTU. Tunbl U porb NpUMecen B
Kpuctannax. Metoa addekTMBHOM MacCbl M BOLOPOAONOAO0OHbIE MNPUMECHbLIE LIEHTPBLI.
Pasgen 3. CtaTucTuka paBHOBECHbLIX HOCUTENeWn 3apsda B nonynpoBoAHuKax. [noTHOCTb
KBaHTOBbIX COCTOSIHUA B 30HE MPOBOAMMOCTU U BaneHTHOW 30He. PyHKUMS pacnpeneneHns
3M1IEKTPOHOB U1 ObIPOK. YpoBeHb ®epmun. CTaTUCTUKA U BbIpaKeHue NS KOHLEHTpauun anek-
TPOHOB U AbIPOK B COBCTBEHHOM MOMYNpPOBOAHMKE. DHeprua aktmsauuun. CtaTuctuka u Bbl-
paxeHune AN KOHLUEHTpauum 9neKTPOHOB U AbIPOK B MPMMECHOM MNoslynpoBoAHMKe. 3aKoH
AENCTBYIOLWNX Macc. BblpoxXaeHHbIe U HEBBLIPOXAEHHbIE NOMYNPOBOAHUKN. YpaBHEHME 3riek-
TPOHeNTpanbHOCTU. TeMnepaTypHble 3aBUCUMOCTU YpOBHA dPepmMu M KOHLEHTpauuu cCBO-
BoaHbIX HOCUTEnen 3apsaaa. Pasgen 4. KnHeTuyeckue siBneHusi B NonynpoBoa-
Hukax. KnHeTtudeckoe ypaBHeHne bornbumaHa. NHTerpan CcTonkHoOBeHU. 3aBUCUMOCTb Bpe-
MEHM penakcauun OT 3HepruM u TemnepaTtypbl NPU PasfnUyHbIX MeXaHU3Max pacCesHus.
HepaBHoBeCHas yHKUMS pacnpeaeneHns Hocutenen sapsaa. [NnoTHOCTb Toka 1 NAIOTHOCTb
NOTOKa 3HEPrnn. SNEKTPONPOBOAHOCTb NOYNPOBOAHNKOB U ee TemnepaTypHas 3aBUCUOCTb.
MexaHnU3Mbl U3BMEHEHNSA KOHLEHTPauUnn cBOBOOHbLIX HOCUTENEN B CUIbHLIX NONAX. ekt
"aHHa. TennonpoBOAHOCTb U TEPMOINEKTPUYECKNE ABIEHNA B nNonynposoaHukax. Koadpdu-
UMEHT TennonpoBOAHOCTU, 0BycroBrneHHOW CBOOOAHbIMM HOocuTenamn. AsneHus 3eebeka,
MenbTbe M TomcoHa. 3aBMcuUMOCTb aAndpdepeHumansHon Tepmo-O0C oT TemnepaTypbl U
cteneHn nernpoBaHunsa. CBA3N MeXay TepMOdneKTpudecknmu koadpduumeHtamu. Tepmo-
anekTpuyeckasa a(pPeKkTUBHOCTb. ["anbBaHO- U TepMOMarHUTHble 3PdeKTbI B NONYNPOBOLAHK-
kax. Pasgen 5. [eHepauma n pekoMbuHauus HocuTenen 3apsiga B MONynpoBOAHUKAX.
HepaBHoBecHble HocuTenu 3apsaga. KBasnpasHoBecue, kBasnypoBHu depmu. Tunbl N mMexa-
HU3Mbl pekoMbuHauuMn. YpaBHeHMEe HenpepbIBHOCTU. bunonapHaa u MOHoOMNoNspHas reHepa-
umnsa n pekombrnHaumsa. MakceennoBckoe Bpems penakcaumu. JInHenHasa u kBagpaTudHas pe-
KomBunHauus. Bpemsi u3sHu. LieHTpbl pekombuHaumm n nosyLwwkn. PekombuHaums HocuTenemn
Yyepes nokanbHble ueHTpbl. Ctatnuctuka Woknu-Puga. 3aBMCMMOCTb BPEMEHW XU3HWU OT MO-
NoXeHus ypoBHA depmu 1 TemnepaTypbl. Pasgen 6. Ouddysns n apend Hepas-
HOBECHbIX HocuTenen. [OudpdysnoHHbIN N OpendoBbIA TOKU. [TOABUMXKXHOCTb N KOI(PPULMEHT
andpdysmn. CooTHoWweHNe SnHWTenHa. NpocTpaHCTBEHHO-HEOAHOPOAHbIE HEPABHOBECHbIE
pacnpegeneHns Hocutenen sapsga. YpaBHeHue anddysuun. Auddysnsi B MOHOMONSAPHOM
nonynpoBoaHuke. AMounonsapHele anpdyauna n gpend. OnuHsl andpdysum n gpenda. Pas-
pen 7. KoHTakTHble SBfeHns B MOMynpoBOAHMKax. KOHTakTHble ABMEeHUs B NOMynpoOBOAHM-
kax. Pasgen 8. BHyTpeHHUN doToadhdekT. KnHetnka gpotonposogumoctu. PoToBosbTam-
yeckme adpdekTbl: achdekT dembepa, poToranbBaHNYecknin apdPeKT (BEHTUNbHbLIA 3 dEKT
Ha KoHTakTe LWoTTkM 1 p-n nepexoae), POIM-achdekT. Pasgen 9. [NoBepXHOCTHbIE CBOMCTBA
nonynpoBOAHUKOB. [MoHATHE naeanbHOM U peanbHOW nosepxHocTu. NMpupoaa u knaccndu-
Kauus roKanu3oBaHHbIX COCTOSIHUW, CBS3@HHbIX C MOBEPXHOCTbIO. MpunoBepxHOCTHas 06-
nacTtb npocTpaHcTBeHHoro 3apsga (Ol13). OHepreTnyeckas anarpamma, OCHOBHblE Mapa-
MeTpbl M pa3HOBMAHOCTU npunoBepxHocTHon OlN3 nonynpoBogHuka. PacyeT napameTpos
OnN3. NoBepxHOCTHas NPOBOANMOCTb U 3GPGEKT NONS.

PopMbl TEKyLLen aTTecTaummu: npakTuyeckme 3aHATUs, OT4eTbl No nabopaTopHbIM pabo-
Tam, onpoc.

dopma NPoOMeXyTOYHOM aTTeCcTaLlun: 3K3ameH.

Koabl popmupyembix (cpopmupoBaHHbix) komneteHumn: OlK-1, 2; MK-2

B51.B.01.1 Kpuctannorpadwusa n kpuctannodunsmka

Lenu n 3apaum aucumnnuHbl: Llenbio nsydenus kypca «Kpucrtannorpadpus n kpucrtanso-
domsunka» ABNAKTCS:
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- O3HaKoMmsieHne oby4varloLmnXCAa C OCHOBHbIMW NPEACTaBMEHUS MU O B3auMOCBA3N (byHOa-
MEHTarnbHbIX CBOWCTB KPWUCTaNMNoOB C MX aTOMHbIM CTPOEHWEM, CUMMETpUEN OGNuKHero m
AarnbHero nopsiika, KoTopble OMUCbIBAOTCS TOYEYHbIMU rPyNnamMn 1 rpynnamMu TpaHCRsunm;
0 pa3Hoobpasnn CTPYKTYPHbIX TUMOB C pas3nnyHbIMKU NPOCTPAHCTBEHHBIMW Fpynnamu;
-bopmMmpoBaHMe 3HaHWI O BNIMSIHUM BAVKHEro M AarbHero nopsaka Ha afIeKTPOHHYK CTPYK-
TYpy TBEPAOro Tena, ero Kpuctaniamyeckoe CTpoeHne, TN XMMNUYeCKon CBA3M;

-yCBOEHME OCHOB TEH30PHOro ONMcaHus U3NYECKMX CBONCTB KPUCTAMOB, NPMHUMMbLI CIo-
XEHMSA CUMMETPUM BHELLHNX BO3OENCTBUI C CUMMETPUEN CaMOro KpucTanna.

B pesynbtate nayyeHus kypca CTygeHT AOSDKEH:

yMemab:

- MPUMEHSTb 3HaHUS, NOMYyYEHHbIE MPU U3YYEHUM KYPCOB OU3NYECKMX N MaTEMATUYECKUX
AVNCUMMINH NPU PacCMOTPEHUM BOMPOCOB, CBSA3AHHbLIX C TEOPETUYECKUMU MPUMIOKEHUSMN
OCHOBHbIX MOHATUIA TeopuW rpynn B KpucTannorpadum U OCHOBHbLIX MOHATUA TEH30PHOrO
aHanusa B Kpuctannoduauke;

- UCMNONb30BaThb NOHATUA O CUMMETPUN KPUCTASNOB, ONUCLIBAEMbIX TOYEYHLIMU U MPOCTPaH-
CTBEHHbIMW TpynnamMu, a Takke 3HaHuMs O NpsMOM M obpaTHOM pelueTkax M B3auMHO-
obpaTHOM BEKTOpPHOM 6asuce npu pacwmgpoBke nayarpaMmm 1 gudppakrorpaMmm 1 onpeae-
NEeHUN CUMMETPUN N NAEHTUMKALUKM BELLLECTBA.

enadems:

- OCHOBaMW 3HaHuh B 0b6niactn 6a3oBbIX MOHATUA U MONb30BaHUS TEPMUHOMNOTMEN MU3ydvae-
MOW OUCLUMNIINHDI;

- HaBblkaMW NPOBEAEHUST IKCMEPUMEHTANIbHON OLIEHKN CUMMETpPUM N ha3oBOro coctaBa Be-
LjecTBa.

MecTo y4yebHOM AucumMnnuHbI B cTpyKType AOIT:

Kypc «Kpuctannorpadgus n kpuctannodpusmka» asnaetcs obasatenbHON ANCUMNIIMHON Ba-
puaTtmBHOM Yactm 6noka b1 [OucumnnuHbl (MOAynu) NOAroTOBKM OBy4vatoWmMXca No Hanpas-
neHnto 11.03.04 «3NeKTpoHUKa N HAHOINEKTPOHUKAY .

[nsa n3yyeHns Kypca ctygeHTam Heobxoanmo yCBOUTb crefyowime QUCLUMMNIHBIL: BEKTOPHAas
U nuHenHast anrebpa, HeKoTOpble pasfenbl aHanuTU4eckon reomeTpun. OucumnnuHa
npewecTeyeT cnegyowmMm OUCUMNMHAM MaTeMaTU4eCcKOro M eCcTeCTBEHHOHAy4YHOro u
NpodeCcCUoHanNbHOro LMKNOB: dM3nKa KOHAEHCMPOBAHHOIO COCTOSAHNA, KBAHTOBAsA MeXaHuka
N cTaTucTuyeckasa puamnka, pusmka nonynpoBoSHUKOB.

KpaTkoe cogepxaHue (AMAaKTnyYeckme eauHMULbI) y4eOHOW ANCLUUNNMUHbI:
AuncumnnuHa cocTonT U3 BOCbMU pasaesios:

1. XapakTepuctrka aTOMHOIo CTPOEHUS KpUcTannnuyeckmux TBepabix Ten.

2. Toye4yHas cUMMETPUS KpUCTanios

3. TpaHcnAunoHHas cumMmeTpusa B Kpuctannax. [lpocTpaHCTBEHHbIE rpynnbl

4. OCHOBHbIE CTPYKTYPHbIE TUMbl KPUCTANIOB B MOAENW MAOTHbIX YNakoBOK. OCHOBHbIE
TUMbl XUMUYECKOW CBA3N.

5 . ledbekTbl B Kpuctannax.

6. [lnarHocTuka KpucTansos.

7.CuMmmeTpus 1 hmsnyeckne CBOMUCTBA KPUCTaIfOB.

8. TeH30pHOEe onucaHne onsn4ecknx CBOMCTB KpUCTasnsos.

Koabl hopmupyembix komneteHuun: OlNK-1, 2

dopmbl TEKYLLEN aTTecTaumumn: oT4yeTbl No nabopatopHbiM paboTam, onpoc.
dopma NpoMeXXyTOYHOM aTTecTaLlun: 3K3ameH.
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B51.B.0[1.2 ®u3sukKka KOHAEHCUPOBAHHOIO0 COCTOSAHUSA

Llenv n 3agaum gucumnimuHbl:
dopmupoBaHMEe Hay4YHOW OCHOBbI ANA OCO3HAHHOIO U LeneHanpaBneHHOro UCnosib30BaHuUS
CBOWNCTB KOHOEHCUMPOBAHHbIX Cpea Npu co3faHnm 06bEKTOB M CUCTEM B pasfnnyHbix obnacTtax
HaAHOTEXHOMNOMMNU U MUKPOCUCTEMHOWN TexXHUKU. 3ydyeHne dpyHOamMeHTasnbHbIX pes3yribTaToB
PU3NKM KOHOEHCUPOBAHHOIO COCTOSAHNA N CNOCODOB NPaKTUYECKOro NCNOoSib30BaHWUS CBOMCTB
KOHOEHCUPOBAaHHbLIX cpef, NpakTuyeckoe oBnageHne MetogamMmm TeopeTU4ecKoro onucaHns n
OCHOBHbIMW TEOPETUYECKUMN MOAENAMN KOHOEHCUPOBAHHOIO COCTOAHWUA, HaBblkaMKn nocTa-
HOBKM (PU3NYECKOrO 3KCNEepUMEHTa Mo U3YyYEeHUK0 CBOWCTB KOHOEHCUPOBAHHbLIX cped U oc-
HOBHbIMUM 3KCNepUMeHTarbHbIMU METOANKAMMN.
B pesynbtate ocBoeHUS ANCUMMANHBI CTYOEHT:

OO/IKeH 3Hamb:
OCHOBHbl€ TUMbl KOHOEHCUPOBAHHbLIX Cped, OCOBEHHOCTU KacCUYecKoro W KBaHTOBO-
MeXaHW4YeCKoro ornvcaHmsa 3reKTPOHHOro rasa, OCHOBHble TepMOAMHaMUYECKUE U KUHETUYe-
CKMEe XapaKTepUCTUKN N 3NEKTPOMarHMTHblIE CBOMCTBA SNEKTPOHHOIO ra3a; MeToAbl OnMcaHus
ANHAMUKN peLLETKN, OCHOBHbIE TUMbI KonebaHui peLleTkn

OO/KEH yMemb:
paccynTatb TepMOaUHaAMNYECKNE U KMHETUYECKNE XapaKTEePUCTUKN KBAHTOBOIO 3NEKTPOHHO-
ro rasa; ymeTb BblAENUTb KOHKPETHOE hM3nyeckoe coaepaHue B NpuknagHbiX 3agadvax oy-
ayuwen OedarenbHOCTM U hopMynvpoBaTh 3afayu; UCMNoNb30BaTh MOSTIyYEHHbIE 3HAHWUA Mpu
peLeHnn npodreccrnoHarnbHbIX 3a4a4y, CBA3aHHbIX CO CBOMCTBaAMU TBEPAOro Tena
OosmKeH eradems:
HaBblkamu B obniacTn Bblibopa HEOBXOANUMBIX MaTepuasnioB 1 ONTUMAasbHbIX TEXHONOMMYECKUX
PEeXUMOB ANd NPOu3BOACTBa NpUBGOPOB MUKPO- U HAHOINEKTPOHUKK. [pnobpecTtun onbIT aes-
TenbHOCTU B 06nacTu aHanmnsa yHKLMOHNPOBAHNA rOTOBbLIX NPUBOPOB.
Mecto y4yebHOM gucumnnuHbl B cTpyktype AOI: (uMKn, K KOTOPOMY OTHOCUTCS OUCLU-
nnuHa)
Kypc «®unamnka KOHAEHCMPOBAHHOIO COCTOSIHUA» ABNSeTCs 06a3aTenbHOM ANCUMNINHON Ba-
punatneHon Yactu 6rnoka b1 [OucumnnuHbl (Moaynu) NOAroTOBKM oby4varowmxcs no Hanpas-
nennto 11.03.04 «BNeKTpoHUKA N HAHOSNEKTPOHUKAY .
KpaTkoe copepxaHue (AunaakTuyeckue eaAMHULbl) y4eOHON ANCLMNIIUHDI:
N3yyaemas gucumnnuHa coctouT m3 4-x pasgenos. Pasgen 1. MexaTtomHoe B3anmogeu-
ctBue B TBepAblx Tenax: OCHOBHble XapaKTEPUCTUKM MOSeKyn. TUnbl XMMUYECKOW CBSA3MN.
MeTon BaneHTHbIX CBA3EW U METOon MONeKkynsapHbix opbutanen. Knaccudpukauma moneky-
napHblx opbutanen. Monekyna sogopoga. 'mbpuamnsauma opbutanen. KoBaneHTHble Kpu-
ctannbl. Monekynbl ¢ MOHHOW CBA3bi0. MonekynspHble KpucTtannbl. VIoHHble kpuctannsl. Me-
Tannbl. Pasgen 2. OcHOBLI 30HHOW Teopun TBEpPAbIX Ten.
YpaBHeHue LpeavHrepa ons tBepgoro Tena. OQHO3NeKTpoHHOe npubnwxkeHne. Teopema
Brnoxa. ®yHkuua bnoxa. MNpubnmxkeHne KBasncBOOOAHbLIX 3ANEKTPOHOB. 30HbI BpunntoaHa.
MoBepxHOCTb PepmMu. DHEPreTUYECKUn CNEKTP ANEKTPOHOB B KpucTanne. Mogenb KpoHura-
lMeHHW. 3anonHeHne 30H anekTpoHamu. MNpubnuxkeHne cunbHon cBA3n. A ekTMBHas Mmac-
ca anektpoHa. MeToabl pacyeTa 30HHOM CTPYKTYpbl Kpuctanios. MHoOroanekTpoHHoe npu-
onvxkeHne (Mmogens XapTpu n Xaptpu-doka). OcobeHHocTn BaH-XoBa M NAOTHOCTbL COCTOSA-
Hun. Pasgen 3. Ctatuctuka HocuTenen 3apsiga B kpuctannax. CtaTtmctvka SreKkTpoHOB B
Kpuctannax. ®dyHkuma depmu-Aupaka. KoHueHTpaunsa aNeKTpoHOB B MeTasnsiax. QfekTpo-
npoBoAMMOCTb MeTannoB. KoHueHTpauma HocuTenen 3apsiga B nosiynpoBogHukax. UHTe-
rpan ®epmun. AdbdekTMBHAA NIIOTHOCTb COCTOAHNN. CoBCTBEHHbIE NONynpoBoaHWKK. Pasgen
4. JlokanusoBaHHble COCTOAHUA B KpucTannax. OCHOBHble BMAbl Oed)eKTOB B KpucTannax.
PeweHne ypaBHeHus LpeauHrepa gns nokanbHOro sosmyllarouiero noteHumana. Menkne
npumMecu nernpoBaHna B MONynpoBoAHUKaX. [1OBEpPXHOCTHblIE COCTOSAHUA. TaMMOBCKME U
dokoBcue ypoBHU. Jlokanmnsaums NOBEPXHOCTHBLIX COCTOSHUMN.
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Koabl popmupyembix komneteHuun: OMNK-1, 2

dopMbl TeKyLen aTTecTaummn: oT4eThbl No flabopaTopHbIM paboTam, onpoc.
dopma NPOMEeXYyTOYHOMN aTTecTaLlun: 3K3aMeH.

B51.B.01.3 MaTepuanbl 311eKTPOHHOU TEXHUKU

Lenu n 3apgauu gucumnnuubl: JucunnnuHa oopmMmupyeT y obyyatoLmnxcs 3HaHUS U yMeHUs,
nonesHble Ans OCBOEHUA ANCUUNNHBLI  «OCHOBBLI TEXHOMOMMWN 3NIEKTPOHHOM KOMMOHEHTHOWN
6asbl», a TakKe 4519 BbIMNOSTHEHUS KYPCOBbIX U OUNSTIOMHbIX paboT.
Llenb — dopmupoBaHMe UENOCTHbIX MpeacTaBneHun O CTPOEHUW, CBOMCTBAxX W
O0COBEHHOCTSX MPUMEHEHUS Pa3NUYHbIX MaTepuarnoB B 91EKTPOHHOWN TEXHUKE.
3agadn gucumniiMHbl — M3y4YeHne OCHOB CTPOEHUSI MatepuanoB U PyHKUMOHAaNbHbIX
CBOWCTB MaTepuarioB 3fIeKTPOHHOM W MWUKPOSNEKTPOHHOM  TEXHUKM, MaTepuarnos
HaAHOSNEKTPOHUKN. POpMUPOBaAHNE HABBIKOB JKCMEPUMEHTarbHbIX UCCNegoBaHUM CBOWCTB
MaTepmnanos 3NEKTPOHHOW U MUKPOINEKTPOHHON TEXHUKW, MaTepPMarioB HAHOJIMEKTPOHUKMN.
B pesynbrate ocBoeHMS ANCUMMINHBI 0ByYaloLWMINCA JOSTKEH:
3Hamp. OCHOBHblE CBOWCTBA MPOBOAHMKOBbLIX, MOMYNPOBOAHUKOBbIX, OUINEKTPUYECKUX U
MarHUTHbIX MaTepuanos 3NEKTPOHHON TEXHUKM.
ymems. BblbpaTb MaTepuanbl A1 MUCNONb30BaHWS B annapatype 3SfIeKTPOHHOW W
MUKPO3SEKTPOHHOM TEXHUKN C YY4ETOM UX XapaKTEePUCTUKU, BIUAHUA HA CBOWCTBA BHELUHWUX
draKkTOpOB.
grnademe. NHPOPMALMEN O TEXHONOMMN MaTeEPUArioB SNEKTPOHHON U MUKPOINEKTPOHHON
TEXHUKWN, MaTepmanoB HAHOIMEKTPOHUKN.
MprnobpecTn onbIT AeATENBHOCTU: HAY4YHO-UCCeA0BaTENbCKOM.

Mecto y4ye6HOM aucuunnuHbl B cTpyktype AOIl: Kypc «Matepuanbl 3neKkTpOHHOM
TEXHUKN» aBNAeTca obs3aTenbHON AUCLUMIUHON BapnaTuBHon 4actn 6noka b1
AucumnnuHel (Mogynn) noarotoBkn oby4varowwmxesa no HanpasneHuto 11.03.04 «3nekTpoHuka
N HAHOJMEKTPOHUKA.

KpaTkoe cogepxaHue (AMAAKTUYECKMe eguHULbI) y4eOHON aucumnnuHbl: ducum-
navHa cocTouT n3 naTn pasgenos. Pasgen 1. NpoeoaHukn. CTpoeHne n nsnko-xmMmmnyeckme
CBOMCTBA MeTasfnoB. XapakTepPUCTUKM MAEHOYHbIX MeTannoB. MHOrocrnomnHble CTPYKTYpbI.
PeauctnBHble MaTtepuansl: YrnepoaucTble, MeTanfnonfeHoYHble, MNONynpoOBOAHUNKOBbLIE,
cTeknoamanesble. CBepXNPOBOOHUKM: MeTannumyeckne n kepamudeckme. Pasgen 2. lNony-
npoBogHuKkKU. OCHOBHblE CBOWCTBA, OCOBEHHOCTM U obrnactb npuMeHeHus. Anmaso-
nogo6HbIe NONYNPOBOAHUKN. ONeMeHTapHble NONynPOBOAHUKA: KPEMHUIA, repMaHuin, anvas.
Y3ko30HHble coeamHeHna A3B5. LLnpoko3oHHble coeanHeHus AllIBV. MonynpoBoaHMKOBLIE
CTPYKTYpbl. QnuTakcuarnbHble CTPYKTYpbl. [eTepocTpykTypbl. Paszgen 3. OQuanektpuku. MNong-
pusauusi, Buabl nongapusaumm ANaneKTpuKoB. DNEeKTPONPOBOAHOCTL ANANEKTPUKOB. [uanek-
Tpuyeckne notepu. Npobon amanekTpukos. NaccmBHble OnanekTpukn. KoHaeHcaTopHble U
N30MSUMOHHbIE MaTepuarbl. AKTUBHbIE AMANeKTpUKU. OCHOBHbIE METOAblI UCCrneaoBaHna au-
9NEKTPUKOB 1 onpefeneHns ux napameTpoB. CTeKno 1 amopdHble MAEHOYHbIE CTPYKTYPbI.
TexHnyeckasa kepamuka u nonumepbl. Pasgen 4. MarHuTHble maTtepuarnbl. OCHOBHbIE CBOR-
CTBa W napameTpbl MarHUTHbIX MaTepuanos. dusnyeckasa npupoaa geppomarHetmuama. Mar-
HUTOTBEpPAbIE U MarHUTOMSArkme matepuansl. epputbl. MaTtepuansl 48 MarHUTHOW 3anucu
nHdopmauuun. MaTtepuanbsl CIMHTPOHUKN. [MraHTCKOe MarHUTHoe conpoTuBrieHve. Paspgen
5. HaHomaTtepuanbl B af1IeKTPOHUKE. HaHo4YacTuubl. YrnepogHble HaHoMaTepuansl: dynne-
peH, HaHOTpyOku, rpadeH. MNMopuctole HaHomaTepmansl. MetamaTtepuansl. MonekynspHbie
nonynpoBoaHukn. OpraHnyeckas aneKkTpoHuKa.
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Koabl ¢opmupyembix komMneTeHUun: [lpouecc m3yyeHnsa OUCUUNIMHBI HanpaefeH Ha
bopMmnpoBaHne 3NEeMEHTOB crieayrowmx KomneteHumn B cooteetctBum ¢ ®roC BO n AOI
BO no gaHHOMy HanpaBneHuto nogrotoBku (cneumnansHoctn): ONK-1, 2

PopMbI TEKyLLen aTTecTaumm: oTyeTbl No labopaTopHbIiM paboTam, onpoc.
dopma NpoMeXXyTOYHOM aTTecTaLun: 3K3ameH.

51.B.01.4 OCHOBbI TEXHOJIOTUN INEKTPOHHON KOMNOHEHTHOU 6a3bl

Lenn n 3apaum pucumnnuHbl: chopmupoBaTb Yy OOy4valoLMXca KOMMMEKC 3HaHWA B
obrnactm (PU3MKO-XMMMUYECKMX OCHOB TEXHOSOrMM 3NEeKTPOHHOM KOMMOHEHTHoW 6asbl B
MUKPO- U HAHO3MEKTPOHUKN, ABNAIOLLNXCA OCHOBOM 4151 CO3[aHUS 3NIEKTPOHHbBIX YCTPOUCTB C
BbICOKOW, CBEPXBbICOKOM W  yNbTPaBbICOKOW CTENeHbi uHTerpaumm. Heobxogumo
cchopmupoBaTh y oObyvaloWMXCA KOMMSIEKCHbIM nogxod K npobrnemam pasMepHoro
dopmMMpoBaHNSA TBEPAOTENbHbIX CTPYKTYp Ha 06ase WCnonb3yemblX W NepCneKkTUBHbIX
MatepuanoB. 3ajada AUCUMMNAWHBI — MOoKasaTb OnNpeaensiiowyo pofib  TEXHOSormm
hopMMpPOBaHNSA KOMMOHEHTHOM ©a3bl TBEPAOTENbHON 3NEKTPOHUKM B HAy4YHO-TEXHUYECKOM
nporpecce He TOMbKO MMUKPOISNEKTPOHUKM, HO W MpakTUYecKu BCEX OTpacren Hayku wu
TexHukn. K OCHOBHbIM 3ajadaMm Kypca OTHOCUTCS opmupoBaHme Yy oby4varolmxcs
LEenoCTHOro nNpeacTaBneHns 0 3aKOHOMEPHOM Pa3BUTUM U COBEPLUEHCTBOBAHUM TEXHOMOMN
9NEKTPOHHOW KOMMOHEHTHOW 0a3bl, 0 paspaboTkax B 06MacTu nnasMeHHbIX, MyYKOBbIX W
APYrMx COBPEMEHHbIX TEXHOSTOMMUMN.
B pesynbTate 0CBOEHUS OUCUNNANHBI CTYLEHT LOMKEH:

3Hamb, OCHOBHble 3Tanbl Pa3BUTUA TEXHOMOMMWU JMEKTPOHHON KOMMOHEHTHOM 6a3bl,
O0COBEHHOCTM COBPEMEHHOrO aTana pasBuUTUA TexHorormm B obnactu TBepaoTeribHOM
ANEKTPOHVIKM;

ymemsb, aHanuavpoBaTtb Oonblwmve 0ob6bemMbl  MHOpPMaUMM N0 TEXHOSOrMu
TBEPAOTESNIbLHON 3NEKTPOHUKKM, onpeaenss Haubonee nepcnekTMBHbIE HanpaBreHus ee
pasBuUTuUS;

g/1ademb OCHOBaMM 3HAHUN MO TEXHONOrMYECKN MPOPbLIBHBIM HanNpaBreHUsIM pa3BuTud
MUKPO-, U HAHOMaTepuanoBeaeHUs, MUKPO-, U HAHOINEKTPOHUKN.

MecTto yye6HOM AncumnnuHbl B cTpykType AOI: Kypc «OCHOBbI TEXHOMOMMN 3MEKTPOH-
HOM KOMMOHEHTHOM Ba3bl» sBNseTca oba3aTenbHON AUCUMNNIMHON BapuaTMBHOW YacTtu 6ro-
ka b1 Oducumnnuuel (Mogynn) nogrotoeku oby4darowmxcsa no HanpaeneHmo 11.03.04 «3Onek-
TPOHMKA N HAHOJNEKTPOHMKAY.

Mpn ee n3yvyeHun CTyAEHT OOMMKEH OpPMEHTUPOBATbCS B MHOroobpasvmm maTtepuanos afek-
TPOHHOWN TEXHMKW, BrageTb MHGopMaumen ob NCTOPUYECKMX dTanax pasBuUTUS U NPUMEHe-
HUSA 9NEKTPOHHOW KOMMOHEHTHON 6as3bl, pasnuyaTb NPUHUUNMANBHYIO pasHULy Mexay Tex-
HONMOIMENn MUKPO- N HAHOINEKTPOHMKK. [dncumnnuHa B3anmocBsidaHa ¢ 6r1okoM maTepuano-
BeAYECKMX AUCLMNIIMH, pacCMaTpUBalOLWLMX pasnnuyHblie acnekTbl (OU3MYecknx npoueccoB B
CINOXHbIX, BEPTMKAIIbHO MHTErPUPOBAHHbLIX FETEPOreHHbIX CTPYKTypax.

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4e6HON AUCLMNIUHDI:

Yacte 1. Pasgen 1. BegeHve B npeamet. basoBble noHATMS ancumnnnHbl. OcobeHHOCTH
TOHKOMMEHOYHOIro COCTOSIHUA MaTepuanos. Knaccudukaumsa TOHKMX NAEHOK pasfnnyHbIX Ma-
TepmanosB no Ux PyHKUMOHANbHOMY Ha3HadeHuto. Pasgen 2. OCHOBHble TeXHOnorndeckue
acnekTbl (oOPMUPOBaHNA MOSYNPOBOLAHUKOBBIX, ANINEKTPUYECKMX N MPOBOOHUKOBbLIX MaTe-
puanoB. JTanbl pa3BUTUA U COBEPLLUEHCTBOBAHNA OCHOBHbIX OMpeenstowmx TexHonornye-
CKMX MEeTOA0B (hOPMUPOBAHNSA INTIEKTPOHHOM KOMMNOHEeHTHoM 6a3bl. Pasaen 3. [Npobnembl 4yn-
CTOTbl MOBEPXHOCTM MaTepuUanoB Ha pPasfuyHbIX CTagusax POPMUPOBAHUA U3LOENUA dnek-
TPOHHOWN TEXHWKN. CTeneHb YNCTOTbl UCXOOHbIX MaTtepuarioB 1 OKpyXalLien TexHonornye-
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CKOW cpeabl U UX BUSIHUE Ha XapaKTepUCTUKU (popMmnpyeMbiX CTPYKTYP, a Takke Ha BOCMpo-
N3BOOMMOCTb N YNpaBnaeMOCTb TexHonormyeckoro npouecca. Pasgen 4. Knaccudukauyus
OCHOBHbIX TEXHONOrMYeckux nNpoLeccoBs (opMMpoBaHUS INEKTPOHHOM KOMMOHEHTHON Ba3sbl.
Ponb nutorpaduyecknx npoueccoB B TEXHOSIOMU MUKPOINEKTPOHUKN. Pa3sutne n cosep-
LUEHCTBOBaHNE TEXHOMOrMyecknux MpoLeccoB MNPEeUn3noHHOro (OpMUPOBAHUS CTPYKTYP C
HaHopa3MepHbIM pa3pelweHnem. Pasgen 5. Ponb npoueccoB camocbopkm n camoopraHmaa-
UuKn B TexHonormu. NMepcnekTuBHbIE TEXHONOMMYECKMe NpoLeCcChl, B TOM Yucne niasMeHHble,
nasepHoble n ap. CoBpeMeHHble TeHOEHUNN Pa3BUTUA TEXHOSTOMMU SNEKTPOHHOM KOMIMOHEHT-
Hon 6a3bl.

Yactb 2. Pasgen 1. OO6wume cBegeHWs O nNfaHapHOM TEXHOMOrMM NPOWU3BOACTBA
WHTEerpanbHbIX MUKpPOCXeM. MuHMManbHbIM Tononorndyecknn pasmep (MTP) — ocHoBHoOWM
nokasaternb YpOBHS TexHorormn. CrteneHb WHTerpauum Mukpocxem. [OuHamuka MTP n
CcTeneHun uHterpaumm, 3akoH Mypa. NepcnekTnsbl pasBuTUS nriaHapHou TexHonornn. Pasgen
2. N3rotoBneHue NonynpoBOAHMKOBbIX NNacTuH. MexaHunyeckasd obpaboTtka
nonynpoBOAHUKOBLIX  MaTepuanos. LUnudoBaHve nonynpoBOAHWMKOBLIX — MaTtepuanos.
MonupoBaHne nNonynpoBOAHUKOBBIX Matepuanos. TpaeneHwe nosnynpoBoaHukoB. Pasgen 3.
Cnocobbl nony4veHunsa p-n nepexogoB. LOuddysmna. NoHHas umnnanTaums. Paspgen 4.
TexHonorna nosnyvyeHuss anuTakcuanbHbiX cnoeB. [asodasHas anuTakeus. XKungkoctHast
anuTtakcus. MonekynapHo-nydeBas anuTtakcna. Pasgen 5. Jlutorpaduyeckne npouecchl B
nNpon3BoACTBE WHTerpanbHblX Mukpocxem. Pasgen 6. Mertannusauma B npousBOACTBE
WHTerpanbHbIX MUKpocxeM. MeToabl HaHeCeHWs TOHKMX MfIEHOK B Bakyyme: BaKyyM-
TEPMUYECKUN, TEPMOWOHHbIN, SNEKTPOHHO-NYY4EBOW, WOHHO-NMasMeHHbIn. Pasgen 7.
AnanekTpuyeckne NOKPbITUA Ha KpeMHUU. TepMoguHamumKa npouecca OKUCIEHUS KPEMHUS.
dopmupoBaHue OMIANEKTPUYECKUX NIEHOK MeToAOM ocaxaeHus. NMonydeHne MIOM-cTpykTyp.
Paznen 8. C6opka n ncnoitaHne UMC-CTpykTyp.

Koabl popmupyembix komneteHuyun: OlMK-1, 2

PopMbI TEKYLLEeN aTTecTauummu: oT4yeTbl No nabopaTopHbiM paboTam, onpoc.
dopMbl NPOMEXYTOYHOW aTTecTauum:, 3a4eT (6 ceMecTp): ak3ameH (7 cemecTp).

B51.B.0.5 MeTtponorusa, craHgapTusaumsa U TeXxHn4yeckue nuamepeHus

Lenb nsy4yeHus gucumnsimnHbl.

Llenbto ocBoeHus gucumnnuHel “MeTponorus, ctangapTusauma U TeXHUYECKUe U3MepeHuns”
aBnsieTca obuieHay4yHasa noarotoBka H6akanaBpoB-(POU3NKOB NPU U3YHEHUN MaTeEMaTUYECKNX
OCHOB METPOSIONMM N METPOSIOrMYecKoro obecnevyeHns, Teopmum NOrpeLLHOCTEN U3MEPEHUN,
METOAOB U3MEPEHNS INEKTPUYECKUX U HEINEKTPUYECKMX BENNYUH, OLEHKN KadecTBa M3Mme-
PEHUN U CPELCTB U3MEPEHUN, METPOMOIMMYECKMX NpoLeayp U anropuTMoB UX naeHTuuka-
umn.

CdopmumpoBaTtb nNpuknagHble HaBbIKM MOMYyYEHUA KONUYECTBEHHOM MHGOpMaLmMm 06 oueHke
COCTOSIHMS OOBHEKTOB MCCeoBaHUsA B pesyfnibTaTe 3MepuUTENbLHOro akcnepnumMmeHTa Ha b6ase
KaK YTBEPXXOEHHbIX TPaANULMOHHbLIX METOLOB C MPUMEHEHMEM €CTECTBEHHbIX 3TAaNIOHOB, TakK U
C MOMOLLbIO HOBbIX pacyeTHbIX METOAOB Ha aHanUTMYeCKOW OCHOBE M MMMUTALMOHHOIMO MO-
AennpoBaHuA.

Mpuobpectn onbIT paboTbl C COBPEMEHHBIMU METOAaMU U CPeaCcTBaMU U3MEPEHUN, BKIHO-
YarLwmx NPUHLUNLI METPOSIOMMYECKOro CMHTE3a U3MEPUTENBHOrO npouecca ¢ anroputMmye-
CKOW aganTtauuen ona maTemaTM4ecKoro pacyeTta, aHanm3a M CTaTUCTUYECKOro KOHTPOns
KavecTBa NporpaMMHON NPOAYKLUMUK.

O3HaKOMUTb C HOPMaTMBHO-TEXHUYECKON OOKYMEHTaLUMen, metogqamn n npasmnamm B obna-
CTn 06paboTkM IKCnepMMeEHTamNbHbIX OAHHbIX, OLEHKM TOYHOCTU U3MEPEHUA N HOPMUPOBa-
HUA TOYHOCTW MapameTpoB MPUKNALHOrO MaTemMaTUyYecKoro U HayKoeMKOro MHGOpPMaunoH-
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Horo obecneyeHnss NPOU3BOACTBEHHO-TEXHNYECKON AeATENbHOCTU, HAaNpaBNeHHON Ha Mofe-
nMpoBaHMe NpoLeccoB N 06 LEKTOB NPeanpUAaTHUS.

MpUMEHATL TEXHOMOMMM U CPEACTBa COMPSXKEHUS METPOriorMyeckoro obopynoBaHusi ¢ nep-
COHarbHbIMW KOMMbIOTEPAMM U CO CTaHOAPTHbIMM NakeTamy aBTOMaTU3MPOBAHHOIO MPOEeK-
TUPOBaHMUSI.

[Mocne oCBOEHNS ANCUMNITUHBI 0By4YatoLLMACA OOIMKEH YMETb:

— NPUMEHATb MHAOPMALMOHHO-U3MEPUTESNbHBIE KOMIMIMEKCbI WU CUCTEMBI, KOHTPOJIbHO-
N3MEpPUTENbHYIO U UCMbITaTENbHYK TEXHWUKY C LIENbl perncrpauumn n obpabotkm ctatucTu-
YecKkux MaTtepuarnoB, HEOOXOAUMbIX ANA pacyeToB M NPUKMAAHbLIX BbIBOAOB B MPEeOMETHbLIX
obnacrsx;

— OCYLLECTBNATb HOPMAarM3aLMOHHbIA KOHTPOSb TEXHUYECKON AOKYMEHTALUUW U CUHTE3 pe-
3ynbTaToB paboT MO METPONOrM4yeckon aTtTecTtauun, SKCNepTu3e M ayauTy NporpaMmHOro
obecnevyeHns cpeacTB U3MEPEHUS;

— peanu3oBblBaTb NPUMEHSIEMbIE Ha NPeanpuUATAM OKYMEHTbI MO MeTponormyeckomy obec-
nevyeHunto, ctaHgapTM3aumMm u ceptTudmnkaunm npu nNpoBeaeHnn 3KCNEPUMEHTOB C COCTaBne-
HMEM OnMuCaHWs NPOBOAMMBLIX WCCReAoBaHUM M pa3paboTok B BMAE YCTAHOBIIEHHOW Ha
npeanpusTUM OTYETHOCTUN N YTBEPXKOEHHBbIM hopmaMm;

— aHanunanpoBaTb MpUKIagHOe MaTtemaTnieckoe U MHOPMaLMOHHOEe coaepkaHue npouec-
ca N3MEepEeHUn ¢ Lenblo Bbibopa npaBun NPUHATUS PELLEHNs] O ero anropuTtMe B pernameH-
TUPOBAHHbIX AOKYMEHTaMM YCMOBUSX M WHTErpaumm ¢ Habopom WMMEHLMXCS anpuopHbIX
3HaHUN ONs yCTaHOBMEHUs Hambornee paunoHanbHON CXEMbl NX NPOBEAEHNS;

— NPUMEHNATb aTTeCTOBaHHble METOAMKM BbINOSTHEHUS M3MEPEHUIA N KOHTPONSA C UCMOSb30-
BaHMEM KOMMbIOTEPHbLIX TEXHOMNOIMI ANA NNaHUPOBaHUSA M npoBeadeHnsa paboT B cuctemax
MaTeMaTM4eckoro obecrneyeHns npu UccregoBaHUN U MOAENMPOBaHMM NPOLIECCOB U 0ObEK-
TOB NpeanpuaTUin Ha 6ase CcTaHOaPTHbLIX NAKeTOB aBTOMATU3NPOBAHHOIO NMPOEKTUPOBAaHMS.

MecTo AucuMnnuHbI B CTPYKTYpe OCHOBHOW oGpa3oBaTesnibHOW nporpammbl (AOIM).
Kypc saBnsieTcs o6sa3atenbHOn gUCumniMHON BapuaTuBHOM Yacty 6noka b1 duncumnnuHel
(Mogynu) nogrotoBkM obyyatomxcs no HanpasneHno 11.03.04 «3nekTpoHWKa U HaHO3MNEK-
TPOHMKaY.

CTpyKTypa AUCLUNSIUHDI.

HducumnnuHa cocTonT M3 TpuHaguaTtu pasgenos. Pasgen 1. MeTtponorus n ee mecto cpeam
apyrux Hayk. Pasgen 2. dusnyeckne BenuunHbl (PB) kak obbekt meTtponorun. Pasgen 3.
KavecTtBO M3MepeHuit n cnocobel ero goctuwxkeHus. Pasgen 4. Cpeactea usmeperus (CN):
knaccel n mogenu. Pasgen 5. MNorpewHoctn namepenun. Pasgen 6. ObecneyeHne eguHcTBa
namepeHun. Pasgen 7. 3nektpomexaHunyeckne nameputenoHole npnbopsbl Pasgen 8. MNpeob-
pasoBarenu namepsembix BenuuuH Pasgen 9. MamepeHue anekTpnyecknx BenuymH
Pasgen 10. Peructpupytowme npubopsl Pasgen 11. Lindposble nameputensHole npmbopsbl
(LUWnM) Paspen 12. NamepeHne MarHUMTHbIX BenuuuH. peobpasoBaTtenu nepemeLleHui
(M) Pasgen 13. N3MepeHUst MeEXaHUYECKUX BESNMYMH  (CUN M NapaMeTpoB  ABWXKEHUS).
N3mepeHne TemnepaTypbl 1 cBETA

OcHoBHble obpa3oBaTesfibHble TEXHONOrnu.

B yuyebHOM npouecce ucnonb3ytoTca cneayrowme obpasoBartenbHble TexHonornn. No
obpasoBaTenbHbIM opMaM: NEeKUUK; NpakTU4YecKne 3aHATUNA; MHAMBUAYalNbHblIE 3aHATUS,
KOHTPOsbHble paboThl. [1o npeobnagatowmm metogam n npuemam obyyeHus: o6bACHUTENb-
HO-UNMCTPaTMBHbIE (OOBACHEHWE, NOKa3—AeMOoHCTpauus ydebHoro matepmana v gp.); ak-
TMBHblE (aHanM3 y4ebHOM nuTepaTtypsbl, peleHne 3agad v ap.) U MHTEPaKTUBHbIE, B TOM YKC-
ne u rpynnosble (B3aumMHoe oby4eHne B (popMe KOHCYNbTUPOBaHNE MeHee NoAroToBMEHHbIX
obyuarowmxca 6onee nNoAroToBNeHHbIMU); MHOPMaLMOHHbIE (paboTa ¢ cantamm akagemu-
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YeCKUX CTPYKTYpP, Hay4YHO-UCCeLoBaTENbCKUX OpraHn3aunii, aNeKTPOHHbIX GubnuoTek n gp.,
paboTa ¢ MaTemMaTUYeCcKUMIN NakeTamm).

TpeboBaHusA K pe3ynbTaTamM OCBOEHUA AUCLIMMIIUHDI.

Mpouecc nayyeHns OUCUMNAMHBI HanpaBfeH Ha hopMMpoOBaHME ANIEMEHTOB Creayto-
wux komneteHumn B cooteetcTBumn ¢ rOC BO 1 AOI BO no gaHHOMY HanpaBneHuto noa-
rotoBku (cneuyunaneHoctn): OMNK-5, 7, 8; MNK-7

PopMbI TEKyLLeN aTTecTaummu: oTyeTbl No labopaTopHbiM paboTam, onpoc.
dopma NpoMeXyTOYHOM aTTecTauum: 3ader.

51.B.01.6 Pusmnyeckme oCHOBbI INTEKTPOHUKU

Llenv n 3agaum gucumnsimHbl:

Llens aumcumnnuHbel — ¢opmmpoBaHme 06a30BbIX 3HaAHUW B obnactu usmkn gng
OOBbACHEHNA yCTpOMCTBA W MNPUHUMNOB paboTbl NPUOOPOB COBPEMEHHOM 3JNEKTPOHUKM,
BKIMOYas BaKyyMHYIO U NIIa3MeHHYI0 3MEeKTPOHUKY, TBEPAOTESNbHYIO SNIEKTPOHMKY, KBAHTOBYHO
N ONTUYECKYIO 3NEKTPOHUKY.

3agayv ANCUUNINHBI:

- N3yyeHne OCHOBHbLIX (U3MYECKMX 3aKOHOB W SBIEHUNA, nexawmx B OCHOBe
NPUHLMNOB paboTbl M YCTPOUCTB BaKyyMHOWN U Na3MEHHOW 3IEKTPOHMUKM;

- W3yyeHne OCHOBHbIX (UM3MYECKMX 3aKOHOB W SBMEHUA JfieXalmx B OCHOBE
NPUHLMNOB paboTbl NOMYNPOBOAHMKOBLIX NPUBOPOB ANEKTPOHUKMN.

- W3yyeHne OCHOBHbIX (IM3MYECKMX 3aKOHOB W SBIIEHWA JNexalmx B OCHOBe
NPUHLMNOB paboTbl NPMBOPOB KBAHTOBOW N OMNTUYECKON SMEKTPOHUKN.

B pesynbtate ocBoeHMs OuCUMNNUHBL  “PU3NYECKMe OCHOBbI  3SIEKTPOHUKMT”
o0y4aloLWNNCa OOSMKEH:

3Hame:

- Knaccudukaumio TBepabiX Ten Ha MeTansbl, NoSyNnPOBOAHUKN, OUINEKTPUKU, C TOYKN
3pEHUS 30HHOW TEOPWUWN; OCHOBHbIE 3NIEKTPUYECKUEe, MarHUTHble U OMTUYECKMe CBOWCTBA
TBEPAbIX Ten, MexaHu3Mbl MpPOTEeKaHUst TOKa, OCODEHHOCTU SNEKTPOHHbIX CBOWCTB
Heynopsao4YeHHbIX U aMOP(HbIX MaTepranos;

- OCHOBbI (PU3MKM Bakyyma, nnasmbl U TBEPAOro Tenia, NPUHUMMNbI UCNONb30BaHUSA
dunamnyecknx acpdekToB B Bakyyme, nnasme m TBepaom Tene B npubopax m ycTpomcTBax
BaKyyMHOWN, NNa3MeHHON, TBEPAOTENbHON, MUKPOBOSTHOBOW M OMTUYECKOW 3NEKTPOHUKN, UX
KOHCTPYKLWK, NapamMeTpbl N XapakTepPUCTUKN N MeTOAbl X MOOENNPOBaHNS;

ymems:

- oueHuBaTb npegernbl MPUMEHMMOCTU KacCU4ecKoro nogxoda, porfib U BaXHOCTb
KBaHTOBbIX 30dEKTOB NPU ONUCAHUN PU3NYHECKUX MPOLIECCOB B 3NIEMEHTAX 3MEKTPOHUKN;

- obecneumBaTb TEXHOMOIMMYECKYD M KOHCTPYKTMBHYKO peanu3aumio maTepuanos u
3MIEMEHTOB 3NEKTPOHHOMN TEXHMKM B NpMbopax u yCTPOMUCTBAX INEKTPOHUKY;

- NPUMEHATb MeToAbl pacyeTa MapamMeTpoB U XapaKTepUCTUK, MOAENUPOBaHUA WU
NPOEKTUPOBaHNSA NPUBOPOB M YCTPOMUCTB BaKyyMHOW, NNa3MeHHON, TBEPLOTENBHON,

MWKPOBOSTHOBOW N ONTUYECKOWN SNEKTPOHUKMN.

grnadems:

- MeTodaMu KBaHTOBO-MEXaHMYEeCKOro OMUCaHWA MPOCTENLUMX KBAHTOBbIX CUCTEM,
BXOOALLNX B COCTaB 3MEKTPOHUKN;

- MeTodaMW 3JKCMepuMeHTalrbHbIX WCCNedoBaHWN MnapamMeTpoB UM XapakKTepUCTUK
mMatepuanoB, nNpubopoB W YCTPOWCTB BaKyyMHOW, Mna3MeHHOW, TBEepAOTENbHON,
MUKPOBOSTHOBOM M ONTUYECKOW 3MNEKTPOHUKN, COBPEMEHHBIMW MPOrpaMMHbIMU CpeacTBaMu
X MOLENNPOBAHUSA U NPOEKTUPOBaHUS;
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MecTto yuye6HOM AncuMNnHbI B CTpyKType AOIM:

Kypc saBnsietca obsizatenbHOW AMCUMNIIMHON BapuaTMBHOM 4yactm Onoka b1
AvcumnnuHel (Mogynun) nogrotoBkn obyyatowwmxcsa no HanpasneHuno 11.03.04 «3nekTpoHuka
N HAHO3MEKTPOHUKAY.

OucumnnuHa “Pusmyeckme OCHOBbI 3MEKTPOHUKN® OCHOBbIBAETCA Ha AUCUMNINHAX
moayns “®usmka’, gucumnnuHax “TeopeTuyeckne OCHOBbI 3NEKTPOTEXHUKW”, “KBaHToBas

MeXaHUKa U CTaTUCTU4eCKad cbmsvn(a , “®unsmka KOHOEeHCUpOBaHHOIO COCTOSAHNSA".

KpaTtkoe copepxaHue (amaakTuyeckme eguHuULbl) y4eO6HON AUCLMNIUHDI:
AuncumnnuHa cocTouT 13 AByX pasgeros:

1.dnsnyeckne oCHOBbI BaKyyMHOMN U MNa3sMeHHON 3NEKTPOHUKN.

Bakyym, noHM30BaHHbIM ras, nna3ma, ra3oBblii paspsag. OneMeHTapHble NPoLecchl Npu
B3aMMOENCTBMM ONEKTPOHOB M MOHOB. YMpyrne v Heynpyrme coygapeHus 35eKTPOHOB C
aToMaMn 1 Monekynamu. TepMO3neKkTpoHHas, aBTOANEKTPOHHAA, BTOPUYHAA 3MeKTPOHHas,
POTOINEKTPOHHAA aMuccuun. WMoHHOo-nNnasMeHHoe pacnbineHne. CeoncTBa Mnasmbl.
OnemMeHTapHble npouecchbl B nnasme. MoHusaums npu anekTpoHHOM yaape. Tepmuyeckas
noHuzauma. dotomoHmsauus. CTyneH4aTble NPOLECChl Mpu BO3BYXOAEHUM W MOHM3ALUK
3MEeKTPOHHbIM yaapoM. Knaccudukaums paspagoB. HecamocToAaTenbHbIN ra3oBbi paspsaa.
CamocToaTenbHbIN ra3oBbIn paspsd. Tnewwmn paspag. Jdyroson paspsg. Vickposon paspsa.
KopoHHbIN pa3psg. [asopaspagHaa nnasma. Metogbl muccrnegoBaHua nnasmbl. [1nasma
HW3KOro U BbICOKOrO AaBreHUS.

2. dnsnyeckne OCHOBbI NOSTYNPOBOAHUKOB INEKTPOHUKM.

OcHoBHble cBOMCTBa MOMyNPOBOAHMKOB. KpeMHUA U repMaHui: XMMUYecKue CBA3W;
KpUCTannmyeckoe CTpOeHMe; OCOBEHHOCTM 30HHOW CTPYKTYPbl; OCHOBHble  (OU3UKO-
XUMUYECKME,  JNeKTpuyYeckMe U ONTUYEeCKMe  CBOWCTBA, MOBedeHWe  npumecen.
Knaccudurkaums nonynpoBOAHUKOBLIX MaTepuanoB No COCTaBy, BHYTPEHHEMY CTPOEHUIO U
ceovictBaM. CoBCTBEHHbIM NOMYNPOBOAHUK M COBCTBEHHAA 3MEKTPONPOBOAHOCTL. BnusiHue
npuMecen Ha 9nekTpuyeckue CBOMCTBA MONYNpPoOBOAHMKOB. MexaHusMmbl paccesHus
HocuTenenm 3apsga. TemnepaTypHasi 3aBUCMMOCTb  NPOBOAMMOCTU.  bunondpHas
NPOBOAMMOCTb. 3aBUCMMOCTb MOMOXEHUA YPOBHA PepMy OT KOHLEHTpauum HocuTenem u
TemnepaTypbl. ONEeKTPONPOBOAHOCTb noslynpoOBOAHUKOB. MpoBOoAUMOCTb no
pacnpocTpaHeHHbIM 1 NOKann3oBaHHbLIM COCTOAHMSAM. HepaBHOBECHbIE HOCUTENW 3apsaa B
nonynpoBoaHukax. N'eHepaums n pekomonHaums. Bpems xunsHn Hocutenen 3apsiga. OdgekT
Xonna, MarHeToConpoTMBEHNE U TEPMOINEKTPUYECKNE SABIEHUS. DNEKTPONPOBOAHOCTL B
CUNbHOM  3neKTpuyeckom none. HepaBHOBECHbIE COCTOSIHUA B MONYNPOBOAHMKAX,
MexaHu3Mbl U napamMeTpbl pekombuHauumn. OnTuveckne n POTOINEKTPUYECKME CBOWCTBA
noslynpoOBOAHUKOB.  [MANeKTpukn, nonspusaumsi, AUdnekTpuyeckad MnpoHNLAEeMOCTb.
YacTtoTHas 3aBUCMMOCTb. [1be309NEKTPUKN, MMPOINEKTPUKN, CETHETOINEKTPUKM.

Popmbl TeKyLen aTTecTaummu: nabopatopHsie paboTbl, YCTHBIM ONPOC, KypcoBas paboTa.
dopma NpoMeXXyTOYHOM aTTecTauun: 3ader.

Koabl ¢hopmupyembix KomneteHuun: [lpouecc ulydeHuss OUCUMNNUHBI HanpaBneH Ha
dopMmnpoBaHNE 3NEMEHTOB crieayrowmx komneteHunn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHoMy HanpasreHuto noaroToBku (cneyunansHoctn): OMNK-7; MK-1, 2, 5

B51.B.0O1.7 TBepaootenbHas 3NeKTPOHUKA

Llenu n 3apaun gaucumnnuubl: JucunnnmHa oopmupyeT y 0bydatoLmxcsa 3HaHUS U YMEHUS,
Heobxoaumble Ana ocsBoeHusi aucumnnuHbl B3.B.OL.7 [MpoekTupoBaHue MWHTErpanbHbIX
CXeM, a Takxke Mpu BbINOSIHEHUN KYPCOBbLIX U ANMNIOMHbIX paboT [ns ycnewHoro ocBoeHus
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ANCUMNNNHBI Heobxoaumo 3HaHue aumcumnnmH B3.5.9 Martepuanbl 3NEKTPOHHOW TEXHUKW,
B63.6.7 ®n3nka KOHAEHCMPOBAHHOIO COCTOSIHUS.

Llenb — dpopmmpoBaHns Komnnekca 3HaHUn U yMEHUn, HEOBXoANMbIX A58 NOHUMaHUSA
U3N4ECKNX OCHOB (PYHKLMOHMPOBaHMSA NPpMOOPOB 3MEKTPOHUKM, a Takke AN MOAenupoBa-
HUA NX paboTbl U MPOEKTUPOBAHUSA KOHCTPYKLINN.

3agaun OUCUMNANHBI — U3YYeHMEe OCHOB (PU3NKM Bakyyma W nnasmbl, OU3NYecKmnx
ABNEHUN U NPOLECCOB, NeXallmMx B OCHOBE MPUMHUMMOB paboTbl NpubOpoB M YCTPOUCTB
BaKyyMHOW UM MMa3MeHHOMW 3SIEKTPOHUKK; U3yvyeHue (PU3n4ecknx npoLeccoB U 3aKOHOB,
nexatumx B OCHOBE MPUHLUMMNOB AEeNCTBUSA NONYNPOBOOHUKOBLIX NPUBOPOB, 1 onpeaenstowmnx
XapaKkTepucTukm n napameTpbl 3TMX  nNpmbopoB; dopMmnpoBaHne - HaBbIKOB
3KCNepUMeEHTanbHbIX UCCNeAoBaHUM U TEXHUKU U3MEPEHUN XapaKTepPUCTUK U napameTpoB
NonynpoBOAHNKOBbIX NPUGOPOB.
B pesynbTaTte 0CBOEHUS AUCUUNNNHBI OBY4atoLWMIACA AOIDKEH:

3Hamb: OCHOBbI (PM3MKN BaKyyMa, nfia3mbl U TBEPAOro Tena; NPUHLMNbLI UCMONb30BaHNS
dunamyeckmx apgeKkToB B Bakyyme, nNnasMme u B TBEpPAOM Tene B npubopax n yCcTponucTBax
BaKyyMHOWN, Nna3sMeHHOW, TBEPAOTENbHON, MUKPOBOSTHOBOW N OMTUYECKOW 3NEKTPOHUKN; UX
KOHCTPYKUWUN, NapamMeTpbl U XapaKTEPUCTUKN U METOAbI UX MOOESNTMPOBAHNUS;

ymemb: NPUMEHATb METOAbl pacyeTa NapaMeTpoB U XapaKTepUCTUK, MOOENUPOBAHUS U
NPOEKTUpPOBaHUA MNpMbOPOB U YCTPOWCTB BaKyyMHOMW, MNNa3MEHHOW, TBEpPAOTENbHON,
MMUKPOBOSTHOBOW N ONTUYECKON SNEKTPOHUKN N HAHOINEKTPOHUKM.

grrademb. METO4AaMN SKCNEPUMEHTAsbHbIX UCCIeA0BaHUN NapamMeTpoB U XapaKkTepuUCTUK
mMatepuanoB, nNpubopoB W YCTPOWUCTB BaKyyMHOW, MnasMeHHOW, TBepaAOTeNbHON,
MUKPOBOSIHOBOM M ONTUYECKOM 3NEKTPOHMKU U  HAHOJMEKTPOHWKWA, COBPEMEHHbLIMU
nporpaMMHbIMK CpeacTBaMu UX MOAENMPOBaHUS U MPOEKTUPOBAHUS.

npuobpecmu ornbim oessmesibHoCMu: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4HO-
ncenenoBaTebCKON.

MecTo yyebHOM AncuMnnuHbI B cTpyKType AOIT:

Kypc siBnsietca obsizatenbHOW ANCUMMINHON BapuaTMBHOM YacTu 6noka b1 OducumnnuHbl
(mogynu) noarotoBkun obyyatowmxca no HarnpasneHutio 11.03.04 «OneKkTpoHrKa N HaHO3MNeK-
TPOHUKAY.

KpaTkoe copepxaHue (AuaakTuyeckme eavHuuUbl) y4eOHOW AucuuMnnuHbl: JucuunnmHa
cocTouT 13 naTtu pasgenos. Pasgen 1. OcHoBbI NONYNPOBOAHUKOBOW 3MEKTPOHUKK. [lony-
NPOBOAHMKOBbIE ANOAbI, BUNONSAPHbBIE TPAH3UCTOPLI U TUPUCTOPLI. [onesBble TPaH3UCTOpPbI U
npubopbl C 3apsaoBOK CBA3bK. Pa3HOBMOHOCTU NONYyNPOBOAHUKOBLIX NPUOOPOB, MPUHLMN
AENCTBUS, OCHOBHbIE NapaMeTpbl U XapaKTepucTuku, obnactu npumeHeHnda. SPICE-mogenu
NonynpoBOAHMNKOBLIX NpubopoB. TepMoanekTpuyeckme u raribBaHOMarHUTHble npubopbl 1
ycTponcTtea. Cunosble NonynpoBOgHMKOBLIE NPUOOpbLI N NpUBopbl Ana paboTbl Npu 3KCTpe-
ManbHbIX Temnepatypax. Oco6eHHOCTU MHTerparnbHbIX NOMynpoOBOAHMKOBbLIX Npubopos. On-
TMMKU3aums napameTtpos npubopos npu SPICE-moaenmpoBaHnn. OCHOBbI CXEMOTEXHUYECKO-
ro N TOMOMOMMYECKOro MNPOEKTUPOBAHUA WHTErpasbHbIX cxemM. Pusmnyeckue orpaHuyeHus
MUKPOMUWHUATIOPU3aLUUN MHTErpasnbHbIX 3NeMeHTOB. PU3nyeckme OCHOBbI KOPOTKOKaHasbHbIX
adppekroB B MlN-TpaH3ucTtopax. MNpubopbl nonynposogHukoson CBY-anekTpoHukun. RC un
RLC-mogenn mexcoeguHeHun. JlaBuHHO-NponeTHole auoabl M anoabl [aHHa. Mell-
TpaH3ncTopbl Ha ocHoBe GaAs. HEMP-TpaH3auctopbl. HBT-TpaH3uctopsbl. Si-Ge-TexHomnorus.
Yceunutenn n reHepaTtopbl MUMKPOBOSH Ha MNOSTYNPOBOAHUKOBLIX AMOAaX M TpaH3ucTopax.
Wymbl B CBY npmnbopax n yctponcteax. Pasgen 2. OCHOBbI KBAHTOBOW M ONTUYECKOW 3MEK-
TPOHUKN. CNOHTAHHOE M BbIHYXXOEHHOE M3NyyYeHue, KOIPMUUNEHTbI DNHLUTENHA; NPUHLMN
paboTbl Ma3epoB U Na3epoB; NMHBEPCUSI HACENEHHOCTEN; ABYX-, TPEX- N YETbIPEXYPOBHEBbLIE
cxemMbl paboTbl; MeToabl Hakaykn. OnTuyeckme pes3oHaTopbl, X OCHOBHbIE TUMbI U XapakTe-
PUCTUKN; COBCTBEHHbIE TUMbI KonebaHun — moabl, MayccoBbl Nyvkn. [Mpnbopbl oNTUYECKOro
AnanasoHa: rasoBble nasepbl, X 0COOEHHOCTN U XapaKTePUCTUKK; razopaspsgHble nasepbl
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Ha CMecCu rennst N HeoHa; MOMneKynspHble nasepbl; ra3ogMHaMu4eckme nasepbl; 3KCUMEpPHbIE
nasepbl. TBepaoTenbHble Nnasepbl, X 0OCOBEHHOCTU U XapaKTEePUCTUKK: pyOMHOBLIN nasep,
nasepbl Ha KpucTanmnax n cteknax, akTMBMPOBaHHbIX HEOOMMOM, BOSTIOKOHHbIE YCUNUTENN U
nasepsbl. XKngkocTHble nasepbl Ha opraHudeckux kpacutensax. [onynpoBOAHUKOBbIE CBETO-
Aanoabl U nasepbl, UX OCOBEHHOCTU U XapakTepPUCTUKN. VIHXEKUMOHHas 3neKTpontoMuHecC-
LeHUMs, yCrioBMe MHBEPCUN B NOSTYNPOBOAHUKAX, KBa3nyposHU depmun. AKTUBHbIE MaTepua-
Nbl CBETOAMOAOB U MHXEKLUMOHHbIX nasepoB. ['eTepocBeToanoabl n reteponasepsbl. lony-
NPOBOAHMKOBbIE HOTONPUEMHUKN: POTOPE3UCTOPLI, doToamoabl, p-i-n-potoguoabl n na-
BWHHblE POTOAMOAbI, COMHEYHbIE (POTOINEMEHTbI, POTOTpPaH3UCTOpbl. ONTpoHbLl. MeToabl
MoaynsauMm ontuyeckoro msnydeHus. Pasgen 3. OCHOBbI BakyyMHOW 3reKTPOHUKW. Buabl
9NEKTPOHHOM 3MUCCUN. DMUTTEPLI CBOBOAHbBIX 3MNEKTPOHOB. YCTPOUCTBA ynpaBneHnsa noTo-
KOM 3reKTPOHOB. [leTekTupoBaHWe 351IEKTPOHHOIO NOTOKa. OIIEKTPOHHbIE Nnamribl. BakyyMHble
CBY-npurbopbl: aneKkTpoHHble namnbl CBY, KNUCTPOHbI. DNEKTPOHHO-Ny4eBble Npnbopbl. Po-
TO3MEKTPOHHbIE MpUBOpbLI: BakyyMHble (POTO3MNEMEHTbI, (DOTOINEKTPOHHbLIE YMHOXUTENMN.
Pasgen 4. OcHOBbl NMIa3MEHHON 3NEKTPOHUKU. TUNbl 3NEKTPUYECKMX paspsigoB B rasax.
BonbT-amnepHas xapakrtepucTuka rasooro paspsga. Kputepun TayHceHga. Kpmble lMawwe-
Ha. CMHXPOTPOHHOE U LMKITOTPOHHOE M3ny4deHune. NaccuBHble U akTUBHbIE METOAbl AMarHo-
CTUKM nnasmebl. [[azopaspsgHble npubopsl. Pasgen 5. OCHOBbI (hyHKLMOHANBHOW 351IEKTPOHU-
kn. Mpnbopbl ¢ 3apsgoson casbto (M3C). Ycerponctea Ha ocHoBe [3C. JlMHMM 3agepxKu.
Yctponctea npeobpasoBaHnsa nsobpaxeHusi. Punbtpbl. Pusnyeckne OCHOBbI PYHKLMOHANMb-
HOW aKyCTO3NEKTPOHMKU. [1pegMeT akyCTOIMNEKTPOHUKN. TuMbl MOBEPXHOCTHBIX aKyCTUYECKMX
BoNnH (MAB). MaTtepuansl akyCToanekTpoHukn. Cnocobsbl Bo3byxaeHus v ynpasneHus NAB.
AkycToanekTpuyecknn adpdekT. Mpnbopbl PyHKLMOHANBHOW aKyCTO3NEKTPOHUKN. JInHun 3a-
aepxkn. dunbTpbl. AKycTAOlTMYeckne npeobpasoBatenn n3obpaxeHus. ATTEHAaTopbl.
daszoBpawiarenun. PyHKUMOHaNbHbIE YCTPONCTBA HA OCHOBE OTpULATENIbHOrO 06BHEMHOIO COo-
npoTtusnenus. OAMN n OOC. Ouoabl ¢ S-obpasHon BAX. PyHKUMOHANbHbIE YCTPONCTBA Ha
OcHoBe S-gmoaos.

Koabl c¢hopmupyembix komneteHummn: [lpouecc m3yydeHus OUCUUNIMHBI HanpasfeH Ha
opMmnpoBaHue INEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOTI
BO no gaHHomMy HanpaBneHuo noarotoBkn (cneuynansHoctn): OMNK-7; MK-2, 5

PopMbl TEKyLen aTTecTaumm: nabopatopHsie paboTbl, YCTHBIA ONPOC, KypcoBas paboTa.
PopMbl NPOMEXYTOYHOM aTTecTaumm: guddepeHUnpoBaHHbIN 3a4eT (6cemMecTp); aK3a-
MeH (7 cemecTp).

B51.B.01.8 HaHO3NeKTpoOHUKa

Lenu n 3agaun gaucumnnuHbl: Llenb gucumnnmHbl COCTOMT B (hOPMUPOBAHNN CUCTE-
MaTUYECKNX 3HAHUN N pyHOAMEHTamnbHbIX NPUHLMMNOB, ONPEAENAOWNX CTPYKTYPY KBaAHTO-
BbIX HWU3KOpPa3MepHbIX CUCTEM, @ TaKKe B U3y4YEHUM SIBMIEHMN U NPOLECCOB B HAHOCTPYKTY-
pax, UCMonb3yLmMxca npu paspaboTke NpMbOpPOB HAHOINEKTPOHMKKU. [pn M3y4eHUn Kypca
CTaBATCA crefyoLlme OCHOBHbIE 3a4a4n: NofyvyeHne npeacTaBneHnin o ou3ndecknx naesax
N NpUHUMNAxX COBPEMEHHOW HaHO3MNEKTPOHMKKN, (hOPMUPOBAHME KOMMIIEKCA TEOPETUYECKMX
3HaHUN O (PM3NYECKNX CBOMCTBAX HAHOINEKTPOHHbLIX CUCTEM, BaXXHENLINX PU3NYECKUX NPO-
Leccax u sIBNeHnsIxX, COCTaBNALWMX yHAaMeHTanbHy0 OCHOBY HAaHOS3MEKTPOHUKN; 3HAKOM-
CTBO C CYLLECTBYIOLMMN MOAENAMMU, TEOPUAMM PA3MNNYHBbIX PUINYECKNX SABNEHUA N OCHOB-
HbIMW 0611aCTAMN NPUMEHEHUS HAHOSNEKTPOHHbIX CTPYKTYP.

MecTto yye6HOM aucuunnuHbl B cTpykType AOI: Kypc sBnsetca obsisatenbHon ancum-
NAMHOM BapuaTMBHOM YacTu 6noka b1 [AducumnnuHbl (MOAynv) NOAroTOBKM oBy4vatoLmxcsa
no HanpaeneHunto 11.03.04 «3NeKTPOHMKA U HAHOJMNEKTPOHMKAY, AN €€ YCBOEHUs TpebyroT-
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CH 3HaHUsA, PopMMpyEMbIE B paMKax KypCOB KBAHTOBOW MEXaHUKM U CTaTUCTUYECKON pu3n-
KW, PU3NYECKUX OCHOB ISTIEKTPOHUKUN, MaTeEpPUanoB INEKTPOHHON TEXHUKM.

KpaTkoe copepxaHue (OupakTuyeckue eauHuubl) y4eOHOW auvcuunnuHbl: [Ouc-
LUMnnnHa cocTouT M3 BOCbMU pasgenioB. Pasgen 1. BeegeHuwe. PasmepHoe KBaHTOBaHME.
OCHOBHbIE TUMbl HAHOCTPYKTYP U UX KBAHTOBO-MexaHuyeckne mogenun. KBaHToBbIN KOHban-
HMEHT MU pa3MepPHOCTb 3NIEKTPOHHOM cucTeMbl. PaamepHoe kBaHTOBaHue. Ycnosusa Habnto-
AEHUs KBaHTOBO-pa3MepHbIX 3deKTOB. AneMeHTapHble HaHOCTPYKTYPbl: KBAHTOBbLIE SIMbl,
KBAHTOBblE HUTW, KBAHTOBbIE TOYKW, MOJTYNMPOBOLHUKOBbIE CBEPXPELUETKM U UX KBAHTOBO-
MexaHudeckue mogenu. Pasgen 2. OneKkTpoHHble CBOMCTBA KBAHTOBbLIX HAHOCTPYKTYP. OHep-
reTUYEeCKUI CNekTp MU BOSTHOBbIE PyHKLMM AByMepHOro (2D), ogHomepHoro (1D) un Hynbmep-
Horo (OD) anekTpoHHOro rasa. OnucaHme 3NeKTPOHHbIX COCTOSAHUA METOAOM OornbaroLlen.
OCHOBHbIE TUMbI N 3HEPreTUYECKUn CNekTp ceepxpelueTok. MoaynmpoBaHHOe nernpoBaHue.
[Monesble TPaH3UCTOPbI Ha ANEKTPOHaX C BbICOKOW MOABWMXXHOCTbIO. CTaTUCTMKa HocuTenemn
3apsga B cuctemMax NOHWXEHHOW pa3MepHOCTU. PaamepHas ocumnnsaums nioTHOCTU KBaHTO-
BbIX COCTOSAHUA N (puandecknx cesonctB 2D- anekTpoHHoro rasa. Pasgen 3. KnHetuyeckue
adpdeKkTbl B HAHOCTPYKTYypax; KeaHToBbIN adhdoekT Xonna. KunHeTuyeckne siBneHusi B OBY-
MepHbIX CTPYKTYpax n ceepxpelleTtkax. KsaHtoBaHue JlaHgay n ocumnnauuu BaHnbe - LWTap-
ka. LlenouncneHHbin kBaHToBbIN adhdekT Xonna (LUK3X). Ycnosusa HabnogeHnsa n pesynbTa-
Tbl 9KCNnepuMeHTa. NposaBneHne MMpPOBbIX NOCTOSIHHBIX (€, h). DddekTbl NokanMsaunn n mx
ponb B LUIKOX. AprymeHTbl JladonnHa. [ApobHbIn KBaHTOBLINM 3dhdeKkT Xonna u ero nHTepnpe-
Tauma. CTpykTypa KBAHTOBOW XMAKOCTU KaK OCHOBHOIO CUIMbHO KOPPESIMPOBaHHOIO COCTOS-
HUSA OBYMEPHOrO 3fIEKTPOHHOMO rasa B CUfIbHOM MarHMTHOM rofie U CBOWCTBA ee afeMeH-
TapHbIX BO36YyxaeHUn. [pobHble 3apsaabl U KOMNO3UTHbIE bepmuoHbl. Pasgen 4. VHTepde-
PEHUMOHHbIE N Me3ocKonuyeckne adpekTbl B HAHOCTPYKTypax. bannuctunyecknin tpaHc-
nopT. Me3ockonuyeckne CUCTEMbI. TpPaHCNOPT HOCUTENEN B Y3KMUX KaHanax v KBaHTOBaHWe
NpPoBOANMOCTN. KBAHTOBLIM TOYEYHbIN KOHTaKT. PONb KOHTAKTOB AS151 HAHOCTPYKTYpP. KBaHTO-
BO- UHTEPdEPEHUMOHHBIE ABMNEHUA U YYeT Me30CKonnyecknx adpdekToB. bannmctnyeckun
TpaHcnopT. lMpmnbopbl Ha ocHoBe Gannuctuyeckoro TpaHcnopTa. Pasgen 5. Ontunyeckne
CBOMCTBA KBAHTOBbIX HAHOCTPYKTYp. eTeponasepbl Ha KBAHTOBbLIX SIMax U KBAHTOBbLIX TOY-
kax. OnTuka KBaHTOBbIX CTPYKTYp. BeposTHOCTbL nepexofa B nore anekTpoMarHUTHOW BOSI-
Hbl. MpaBuna otbopa. BO3MOXHOCTb ynpaBneHns ONTUYECKUMU napamMeTpamu B LUMPOKUX
npegenax. ®oToHHble KpucTannbl. BO3MOXHOCTbL peanusaumm nasepHoOn reHepauum B He-
NpepbLIBHOM pexume Npu KOMHaTHOM TemnepaType. KackagHble nasepbl Ha MeXOy30HHbIX
nepexogax B CUCTEMe KBaHTOBbIX IM M KBaHTOBbIX TodeKk. Pasgen 6. Pe3oHaHCHOe TyHHenu-
poBaHue 1 npubopbl Ha ero ocHoBe. BbiBOA ycrnoBui onga peanusaumm TYHHENUMPOBaHUS C
€OVHNYHON BEPOATHOCTbI. OPMEKT PE30HaAHCHOro TYHHENMpPOBaHWA B AByxOapbepHom
CTPYKType C KBAHTOBOW SIMOM M B MHOrob6apbepHbIX KBAHTOBbLIX CTpykTypax. BAX aByx- u
MHorobapbepHbIX CTPYKTYp. IMpnbopbl HAa OCHOBE pEe30HAHCHOro TyHHeNupoBaHus. Pasgen 7.
TyHHENUpoBaHue B YCROBUsSIX KyrnOHOBCKOW Gnokaabl. OAQHOSMNEKTPOHUKA. 3anupaHue TyH-
HEeNbHOro TOKa 3a CYET yBENNYEHMUS KYNTIOHOBCKOW 9HEpPrum cuctembl npu gobasneHnn ogHo-
ro anekTpoHa. Ycnosus HabnogeHus apgekra. BAX aCUMMETPUYHOIO TYHHENBHOMO KOHTaK-
Ta 6e3 3atBopa. MexaHuam obpasoBaHus cTyneHen. OOHOSMNEKTPOHHbIA TPaH3UCTOP.
YcTponctea Ha OCHOBE OAHO3MEKTPOHHbBIX TPAH3UCTOPOB. HOBbIE TUMbl 3NIEKTPOHHLIX CXEM.
Pasgen 8. MarHuTHble HaHOCTPYKTYpbl. CNNHTPOHMKA. [lepcnekTMBbl HAHOINEKTPOHUKKN. K-
raHTCKOE€ MarHeToCONPOTUBIIEHNE HAHOCTPYKTYP, COCTOSALLNX U3 YepeayoLmnXcs MarHUTHbIX
N HEMAarHUTHbIX CIOEB; 3NIEMEHTbI 3aMuUCK, XPaHEHUS U CYUTbIBAHUSA MHOPMaUUN. NHXeK-
LMSA CNUHOBBIX TOKOB KaKk OCHOBAa HOBOrO Kriacca NnpubopoB; KBaHTOBbIM KOMMbIOTEP.

Koabl ¢hopmupyembix kKomneteHuun: [lpouecc u3ydeHuss OMCUMNNUHBbI HanpaBneH Ha
opMmnpoBaHue INEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHomy HanpasneHuto nogrotosku: OMNK-2, 7; MNK-1
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®dopMbl TeKyLen aTTecTalumn: oT4eThbl N0 labopaTopHbIM paboTam, onpoc.
dopma NPOMEXYTOYHOMW aTTecTaLlumn: 3K3aMeH.

B51.B.01.9 OcHOBbI NPOEKTUPOBAHUA INEKTPOHHON KOMMNOHEHTHOW 6a3bl

Llenu v 3apauv AUCLUUNNUHbI:

dopMMpoBaHNE 3HAHUA N YMEHUIA, HEOBXOOUMBIX A1 aBTOMATU3NPOBAHHOIO Mpoek-
TUPOBAHNA 3NEKTPOHHON KOMMOHEHTHOW 6a3sbl. M3yyeHne n oCBOEHME COBPEMEHHBLIX METO-
AOB 1N MapLUpyTOB NMPOEKTUPOBaHUS, CPeacTB 1 cnocoboB aBToMaTtm3aumm npouecca npoek-
TMpoBaHnA. PopMUpPOBaHUE N 3akKpensieHNne HaBbIKOB MPOEKTUPOBAHUS C MUCMONb30BaHNEM
COBPEMEHHbIX MPOrpaMMHbIX HA3bIKOB OMUCaHUS W MPOEKTUPOBAHUS 3NEKTPOHHOW KOMIMO-
HeHTHOW 6a3bl.

B pesynbTtaTte ocBOEHUS ANCUMMINHBI 0BYYaoLWMNCA OOSMKEH:
3HaTb: OOLLYI0 XapakTepuCTMKy npouecca NPOEKTUPOBaHWUSA, BOCXOAsLee U Hucxogsllee
NPoeKTUpoBaHne, MeToabl U aTanbl NPOEKTUPOBAHUS;
yMeTb: BbiOMpaTb M ONuCbiBaTb MOLENU 3NEKTPOHHOW KOMMOHEHTOW 6asbl Ha pasnnyHbIX
aTanax NPOEKTUPOBaHUSA C Yy4eTOM BbIOpaHHOrO MapLlpyTa NpoeKkTUpoBaHus; paboTaTb C
TEXHUYECKUMMU U NporpaMmMHbIMU CpeacTBaMu peanusasmm npoueccoB NPOeKTUpOBaHUS;
BflafeTb: HaBblkaMW MCMOSb30BAHUSA TEXHUYECKMX WU MPOrpaMMHbIX CPeAcTB peanu3aumm
NpoLEeccoB MPOEKTUPOBAHUS; A3blkaMU OMNUCAHUA U NPOEKTUPOBAHUS COBPEMEHHOW 3nek-
TPOHHOW KOMMOHEHTHOW 6a3bl.

Mecto y4ye6HOM aucumnnuHbl B cTpykType AOIN: Kypc asnaetcs obssaTenbHOM gucum-
NIVHOM BapuaTMBHOM YacTu 6noka b1 AducumnnuHbl (MOaynu) NOoAroToBKM oby4daromxcs
no HanpasnieHnto 11.03.04 «BnekTpoHMKa U HAHOANEKTPOHUKAY.

KpaTkoe copepxxaHue (AMaakTudeckme eamHuUuUbl) y4eOHOW AucuMnnuHbIL: JucumnnmHa
cocTouT n3 cemu pasgenos. Pasgen 1. Obuwasn xapaktepuctmka npouecca NnpoekTUpoBaHUs.
Pasgen 2. MapwpyTbl 1 aTanbl npoekTupoBaHus. Pasgen 3. Cpeacrea aBToMaTtusanpoBaHHO-
ro npoektnposaHus. Pasgen 4. Mogenn KOMNOHEHTOB 3NEKTPOHHbIX cxeM. Pasgen 5. ABTo-
MaTmsauuns PyHKLUNOHANBbHO-ITOMMYECKOrO U CXEMOTEXHUYECKOIO NPOEKTUPOBAHNA INEKTPOH-
HbIX cxeM. Pasgen 6. ABTomaTtumsaums TOMoMorM4yeckoro NpoekTMpoBaHUs 3NeKTPOHHON KOM-
noHeHTon 6asbl. Pasgen 7. A3blkM NPOEKTUPOBaHWS BbICOKOrO YPOBHS.

Koabl popmupyembix komneteHuun: OlMK-7, 9; MNMK-5
PopMbl TeKyLlen aTrecTaumm: otT4eTbl No labopaTopHbIM paboTam, TeCTMpoBaHue, pede-
paTbl, ONpocC.

dJopma npome)KyTquoﬁ aTTecTauumn: 3a4eT.

B51.B.00.10 TeopeTudeckue OCHOBbI 3NIEKTPOTEXHUKU

Lenb nsy4yeHus gucumnsimnHbl.

OcHoBHOM  3apaven N3ydeHus  OUCUMUNIUHDBI «TeopeTnyeckne  OCHOBBbI
NEKTPOTEXHUKMN» ABNAeTCcA opMmmupoBaHme Yy 0Oy4valoWwmMXca OCHOBHBIX MOHATUIA U
NOSIOXXEHUN TEOpUW IJNEKTPUYECKOr0 W MarHUTHOro Mosien, Teopuu Lernen; OCBOeHue
Ka4eCTBEHHbIX, aHaNMTUYECKMX, IKCNEPUMEHTANbHbLIX U YNCIIEHHBLIX METOAOB BPEMEHHOIO U
4YaCTOTHOrO aHanu3a npPoLeccoB B MMIMHENHbIX U HENMUHENHbIX LiensiX.

B pesynbTarte ocBOEHMS OAMCUMNANHBI OBYy4atoLWMACA OOIDKEH:
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3HaTb: OCHOBHbIE MOHATUS N 3aKOHbI TEOPUN SMNEKTPUYECKNX U MarHUTHbIX Lienen, me-
TOAbl aHanus3a uenen NOCTOSIHHOIO M NepeMeHHOro Toka B CTauMOHAapHbIX U MepexoaHblX
pexumax, 3HepreTmyeckme COOTHOLLEHUS B Liensax NOCTOAHHOIO U NepeMeHHOro Toka.

YMeTb: NPUMEHATb METOAbl BPEMEHHOIO U YaCTOTHOIO aHanuaa ueneun Onsg Haxoxae-
HUSA peakumMn Ha pasnuyHble BUObl BO3AENCTBUNA, NMPOU3BOAUTL OLEHKY dHEepreTuyecknx no-
KasaTernen yCTpoOMCTB, onpeaensatb napamMmeTpbl PEXMMOB N CXEM 3aMeLLEeHUs YCTPOUCTB.

Bnapetb: TepMuHONorven Teopun 3IMEKTPUYECKOro M MarHUMTHOro norien; Teopuu
ANEKTPUYECKMX N MarHUTHbIX Uenen, MeTogaMy KavyeCTBEHHOro aHanusa uenen, npuknag-
HbIMW NporpaMmmamMu pacyeTa U MOAENUPOBAHUS ANEKTPUYECKUX Lienen.

MecTo aucumnnuHbl B MoaynbHou cTpyktype AOI.

Kypc aBnsietcs ob6a3atensHoOn AUCUMNIIMHOM BapuaTMBHOM Yactu 6noka b1 [OucunnnuHel
(mogynu) noarotoBkn obyyatowmxcs no HanpasneHuto 11.03.04 «3OnekTpoHnka w
HaHO3MEKTPOHMKAY.

CTpyKTypa AUCUMNIUNHBI.

OucumnnuHa coctouT M3 BocbMn pasgenos. Pasgen 1. BeegeHune. OnekTtpocTaTuka.
Pasgen 2. Qnektpuyeckue Lenun noctosiHHoro toka. Pasgen 3. MariutHoe none. Pasgen 4.
OneKkTpuyeckme Luenu npu rapMmoHnyeckmx Bosgencreusx. Pasgen 5. lNepexoaHble npouecchl
B NIMHENHbIX anekTpuyeckux uensax. Pasgen 6. YetoipexnontocHukn. Pasgen 7. HenvHenHble
uenu. Pasgen 8. CoBpeMeHHbIE METOAbI pacyeTa ANEKTPUYECKUX LiENEN.

TpeGoBaHus K pesaynbtTataMm OCBOEHUA OUCLMNIINHBI.

Mpouecc n3yyeHns AMCUUNnHbI HanpaeneH Ha OpPMMPOBaAHNE SNEMEHTOB criefyto-
wnx komneteHumn B cooteetctBumn ¢ roOC BO n AOI BO no gaHHOMY HanpaBneHuo noa-
rotoBku (cneyunaneHocTtn): ONK-3; MK-5.

PopMbl TeKyLen atrecTauun: oTyeTbl No nabopatopHbiM paboTtam, onpoc, Kypcosas pa-
6ota (4 cemecTp).
PopMbl MPOMEXKYTOUYHOWN aTTecTaumm: 3a4eT (3 cemecTp), 3k3ameH (4 cemecTp).

51.B.00.11 UHxkeHepHasa n KoMNbOTepHas rpaduka

Llenv n 3agayum gucumnsinHbI:
Llenbto AaHHON ANCUMNNUHBI SBRSIETCA BBeAeHMe 0byYatoLmMxcs B Kpyr COBPEMEHHbIX METO-
AOB 1 CPeAcTB co3aaHus n 0b6paboTkm n3obpaxeHuii ¢ NOMOLLbI0 NPOorpaMMHO-annapaTHbIX
BbIYMCNUTENBHbLIX KOMMSIEKCOB.
OcHoBHble 3agaym Kypca: ocBoeHne 6a30BbIX MOHATMI U METOLOB KOMMbIOTEPHOWN rpadukuy;
n3yyeHne MonynspHbIX rpaguyeckux nNporpamMm M M3gaTtenbCkUX CUCTeM; npuobpeTteHue
HaBbIKOB MOArOTOBKN M300paxkeHun K nybnukaumm, B TOM 4YUCFEe U B 3NEKTPOHHOM BUAE;
OBJlajeHne OCHOBaMW KOMMbIOTEPHOrO AM3anHa; 3HaKOMCTBO C pasfnuyHbIiMK chepamu npu-
MEHEeHUs METOL0B N CPEACTB KOMMbIOTEPHOW rpaddukn B COBPEMEHHOM ObLLIECTBE.
B pesynbTtarte ocBOEHMSA OMCUMNANHBI 00yYatoLWMNCs AOMMKEH:

3Hampb: [OOCTOMHCTBA W HeJOCTaTKM pasfuyHbiX BUOOB KOMMNbIOTEPHOW rpadukm,
uBeToBble MoAenu, nanuTpbl, opMaTtbl XpaHeHNa rpadouku C BO3MOXHOCTbIO NPUMEHEHUSA
pasnnyHbIX anropuTMOB CXaTusl, BO3MOXHOCTU COBPEMEHHbIX PeAaKTOPOB.

ymMemsb: TMPUMEHATb CpeacrtBa KOMMbOTEPHOW rpadovkn Ond OPOPMIEHUs HayyHO-
nccnegoBaTtenbCckux, bakanaespcknx paboT, Onsa Bu3yanumsauuu OaHHbIX, MOSYYEHHbIX B
npodeccnoHanbHOW AeATeNbHOCTH.

gradems: HaBblkamMu PaboTbl B paCTPOBbIX M BEKTOPHbLIX peAakTopax rpaduku.

MecTo yyebHOM AMcuMnuHbI B cTpyKType AOIT:
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Kypc siBnsetca obsisatenbHOn ANCUMMINHON BapuaTMBHOM YacTn 6noka b1 OducumnnuHbl
(Mmogynu) noarotoBkn obyvatowwmxca no HanpasneHno 11.03.04 «3neKTpoHMKa U HaHO3MeK-
TPOHMKay. [Ina ocBOEHUSA JaHHOW ANCUMNMAMHBLI TPEBYIOTCA 3HAHUS, YMEHUS U KOMNEeTeHLUMM
dopmMmmpyemble B paMKax LLUKOSIbHOIO Kypca MHAOpMaTUKN U MaTeMaTuKu.

KpaTtkoe copepxaHue (AmaakTuyeckne eanHuULbl) y4eOHON AUCLUMNIUHDI:

OucumnnuHa coctouT u3 cemn pasgenos. Pasgen 1. O6nactn npuMeHeHnst KOMMbITEPHOM
rpacovkn. Pasgen 2. PacTtpoBas, BekTopHasa U dpaktanbHasa rpadpuka. Pasgen 3. LiBeTo-
Bble mogenu. Pasgen 4. dopmaTtbl XpaHeHus rpadpuyeckon nHgopmaumn. Pasgen 5. Pact-
poBble, BEKTOPHble peaakTopbl, nporpaMmmbl BepcTku. Pasgen 6. AnnapaTHble cpeacTBa
KoMnbtoTepHon rpadoukn. Pasgen 7. VIHxXeHepHas n KoMmnbloTepHas rpaduka B npodgeccuno-
HalrbHOW AeATENbHOCTM.

Koabl popmMnpyemMbix KoMneTeHUUN:

Mpouecc n3yyeHMss ANCUMNANHBbI HanpasfieH Ha (PopMMpPOBaHME 3NEMEHTOB CreaytLmnX
komneTteHumn B cootBeTcTBMM ¢ PIOC BO n AOIN BO no gaHHOMY HanpaBrieHUo No4roToB-
kn (cneuyunanbHocTn): OlK-4; MNK-6

PopMbI TEKyLLEeN aTTecTauummu: oTyeTbl No nabopaTopHbIM paboTtam, onpoc, pedepaThl
dopma NPoOMeXyTOYHOM aTTecTalun: 3K3ameH.

51.B.01.12 CxeMoTexHUKa

Llenv n 3agayum gucumnimnHbI:
Llenbto ocBoeHns gucumnnuHbl saBRsieTcs opmupoBaHve npeacTaBneHns ob OCHoBax
NOCTPOEHNS, OYHKUMOHUPOBaHUS, M MeTodax npoekTupoBaHus uudpoBbix NC, HayunTb
aHanuanpoBaTb WX CTPYKTYPY, BbINOSIHATb CUHTE3 UUAPOBBIX aBTOMATOB MO 3a4aHHOMY
NOrMYECKOMY OMUCAHUIO UX MOBEAEHUA U WUCNOMb30BaTb UUMPPOBbIE TEXHONOrMKU As
peanuaauun MUKPO— U HAHOJNEKTPOHHbIX BbIYUCIIUTENbHbBIX YCTPOWCTB.
B pesynbtate ocBOEHUS ANCLUMMINHBI 0ByYatoLwMnCa OOSMKEH:

3Hamp. NOTNYECKNE U CXEMOTEXHUYECKNE OCHOBLI LIM(PPOBBIX TEXHONOMMW, MeTOAbI
ONUCaHNSA PEXMMOB (PYHKLMOHMPOBAHNSA NOMMYECKUX SNIEMEHTOB U (PYHKLMOHAmNbHbIX 6110KOB
UMPOBBIX YCTPONCTB, @ TakKe OCHOBHbIE NPUEMbI X CXEMOTEXHNYECKOW penusaunm;

ymMemb: WCMNONb30BaTb KapTbl MWHTEPMOB AN MWUHUMM3aAUMM  FIOrMYECKUX
BbIpa)XE€HWI, BbINOSHATL ONTUMAarbHOE NMPOEKTUPOBaHME (PYHKUMOHamNbHbIX 6nokoB LY K— u
M-Tnna, wucnonb3oBaTb CroBapHble npeobpa3oBaHNa MNpU  NOCTPOEHUN  LMEPOBLIX
aBTOMAaTOB;

g1ademsb: HaBblkamMn BbIOOpPa U NOCTPOEHUS ONTUMANbHbIX CTPYKTYPHbIX cxem LIY
npv BbINONIHEHUN 3adaHHbIX TpeboBaHun T3.

MecTto yuyeb6HOM aucumnnuHbl B cTpykTtype AOI: Kypc sBnseTtca obsasatenbHon ancum-
NAMHOM BapuaTMBHOM YacTu 6noka b1 AducumnnuHel (MOAynv) NOArOTOBKM 0Oy4vatoLmxcs
no HanpaeneHmto 11.03.04 «OnekTpoHMKa U HAHO3NEKTPOHUKAY .
[ns ocBOEHUs1 4aHHOW OMCUMNNMHBI TPEDBYIOTCS 3HAHUA, YMEHUA U KOMNETEeHUMn, dopMu-
pyemMble B pamkax KypcoB MaTteMaTuKn U 3NEKTPOHHOM TEXHUKMN.

KpaTkoe coaepxaHue (QupakTuyeckme eamHuLbl) y4eOHOM AUCLMNIIUHDBI:

AuncumnnuHa coctonTt 13 wecTtu pasgenos. Pasgen 1. BeegeHne. OcHoBbl GyneBon anrebpbi.
Pasgen 2. Tunbl n napameTtpbl normyecknx anemeHtoB. Pasgen 3. Liudposble CTPyKTypbl
KomBuHaunoHHoro Tuna. Pasgen 4. LiudpoBblie CTPYKTYpbl NOCNeAoBaTeNbHOCTHOrO Tuna.
Pasgen 5. 3anomuHatowme yctponctea. Pasgen 6. MukponpoLecCopHble CUCTEMBI.
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Koabl popmnpyemMbix KOMNeTeHLUN:

Mpouecc n3yyeHuss AUCUMNANHBbI HanpasfieH Ha (POpPMMPOBAHME INIEMEHTOB CReayLnX
komneTteHumn B cootBeTcTBMM ¢ PIOC BO n AOIN BO no gaHHOMY HanpaBrieHuo No4roToB-
kn (cneuymaneHocTn): OlK-3; MK-5

dopmbl TeKywen artrectaumuun: oTyeTbl No nabopaTtopHbiM pabotam, onpoc, pedeparthl,
KypcoBasi paboTta (7 cemecTp).
dopma NpoMeXyTOYHOM aTTecTaLuun: 3K3ameH.

51.B.01.14 CuctemMbl aBTOMaTU3NPOBAHHOIO NPOEKTUPOBaAHUSA UHTErpanbHbIX CXeM

Lenb mnaydyeHus aucumnnuHbl «[1poekTupoBaHue MHTerpanbHbIX CXeM» 3akr4vaeTcs B
dopMMpoBaHUN KOMMMEKca 3HaHuMM B o06nactM COBpPEMEHHbIX CpeacTB M MeTodoB
pa3paboTkM Kak oTaenbHbIX arieMeHToB VC Tak U 3aKOHYEHHbIX MUKPOINEKTPOHHbLIX B6510KOB
N y3roB.

B pesynbtate ocBoeHUS ANCLMNINHBI 0ByYatoLWmMnCsa OOMMKEH:

3HaTb: NpUHUMNBI U MeToabl Bbibopa hopM M pasmMepoB INIEMEHTOB COBPEMEHHbIX
MUKPOCXEM, cpeacTBa pa3paboTKM KOHCTPYKLUMA NEPCMNEeKTUBHbLIX MUKPOCXEM U OLEHKU MX
nokasaTtenemn KayecTBa C y4eTOM OENCTBUS AeCTabnnuanpyowmnx ¢akTopos.

YMeTb: 060CHOBaTh (POpMY OTAEMbHbLIX 31EMEHTOB, BbINOSHATL Heobxoanmble npo-
€KTHble PacY€Tbl KOHCTPYKUUW, MPUHUMaTb OOOCHOBAHHbIE peLUeHMst MO KOMMOHOBKE Kpu-
CTannos.

BrnageTtb: COBpeMEHHbIMU MNOAXOA4aMU K CXEMOTEXHUYECKOMY W TOMOSIOrM4ecKomy
aTanam NpPoOeKTUPOBaHUSI.

MecTto AucuMnNNUHbI B CTPYKTYpe OCHOBHOW obGpasoBaTternibHOW nporpammbl (AOI).
Kypc siBnsietca obsizatenbHOW ANCUMMINHON BapuaTMBHOM YacTu 6noka b1 OducumnnuHbl
(mogynu) noarotoBkn oby4varowmnxcsa no HanpasneHno 11.03.04 «OnekTpoHuKa N HaHO3NeK-
TPOHMKaY.

CTpyKTypa AUCLUNSIUHDI.

AducuunnuHa coctouT M3 wectn pasgenos. Pasgen 1. Beegenue. Knaccudukaumsa
MukpocxeM. Pasgen 2. TunoBble 3arneMeHTbl COBPEMEHHbIX MUKpocxeM. Pasgen 3. Komnbto-
TepHble cpeacTBa nNpoektupoBaHua. Pasgen 4. MapwpyT npoektupoBaHus. Pasgen 5. Cxe-
MOTEXHMKa UnppoBbIX MuKpocxeM. Pasgen 6. CxemoTexHuka 6a30BbIX CTPYKTYp aHanoro-
BbiX IC. Pasgen 7. Tononorndeckasa peanu3auusi CXeMOTEXHUYECKMX pelwleHnin. Pasgen 8.
OcobeHHOCTN NPOEKTMPOBAHNSA CYOMUKPOHHBIX MUKPOCXEM

TpeboBaHus K pe3ynbTaTamMm OCBOEHUA AUCLIMMIIUHDI.

Mpouecc n3yyeHnss AMCUUNNNHBI HanpaeneH Ha oOpMMPOBaHNE ANEMEHTOB Criefyto-
wnx komneteHumn B cootseTctBum ¢ ®rOC BINO n AOIT BIMNO no gaHHOMYy HanpaBreHuto
nogrotoBku (cneunansHoctn): OMNK-6; MK-1

dopmMbl TEKYLLUEN aTTecTaumumn: oT4eTbl MO NabopaTtopHbiM paboTam, onpoc, pedepaTbl.
dopma NpomMeXyToYyHOM aTTecTauun: auddepeHUnpoBaHHbIN 3a4eT (8 cemecTp).

B51.B.1B.1.1 CneumanbHbIN (hU3NYECKUNA NPAKTUKYM NO NONYyNnpPoOBOAHMKOBbLIM NPUobo-
pam

Llenu u 3agaum gucumnnuubl: JucumnnuHa hopmMupyeT y 06ydatoLLmMXCst 3HaHUS U YMEHUS,
KoTopble ob6rer4arT W ynyywawT OCBOEHME AUCUMNINH TeopeTUYeckne OCHOBbI
3MNEKTPOTEXHMKN, PU3NYECKME OCHOBbLI 3NEKTPOHMKN, TBEpAOTENbHAS 3MEKTPOHMKA, a Takke
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POPMUPYIOT  HaBbIKW, Heobxoaumble AN CaMOCTOSTENbHOW NpakTudeckon paboTbl
obyyvaroLmxcst B 0651aCTu aneKTPOHUKMN.
Llenb — n3yyeHme OCHOBHbIX TUNOB NOJSTYNPOBOAHUKOBbLIX NPUBOPOB, MX KOHCTPYKLUMK,
npuHumna paboTbl, HA3HA4YEeHNA N OCOOEHHOCTEN N3MEPEHUSI OCHOBHbLIX MapaMeTpPoB.
3agaun gnucumninnHbl — 3KcnepuMeHTanbHoe nccnegoaHme BAX n/n guoaoB u Tpah-
31MCTOPOB.
B pesynbTtaTte ocBOEHUS ANCUMNINHBI 0BYYatoLLNNCA OOSMKEH:
3Hamb: NPUHUUNBI PaboTbl, KOHCTPYKUMIO, NapameTpbl U Ha3HavyeHue n/n guogos, MOIT-
TPaH3UCTOPOB M OMNONSAPHBIX TPAH3UCTOPOB.
ymemb: aHanuanposaTtb BAX n/n npnbopos.
grademp: HaBblkaMW W3rOTOBMEHUS MeYaTHbIX MNnaT, MOHTaXa pPaanodrIEMEHTOB,
namepenna BAX n/n npnbopos
npuobpecmu ornbim dessmernibHoCMuU: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4HO-
nccnegoBaTebCKoN.

MecTo y4yebHOM ancuunnuHbl B cTpykTtype AOI: Kypc saBnseTcs aucumnimHon no BbiGO-
py BapuaTtuMBHOW Yactu 6noka b1 [ducuunnuHel (Moaynu) NoaroToBkKM oOyyaroLmUxcst no
HanpasneHnto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHMKAY .

KpaTkoe copepxaHue (auaakTuvyeckme egMHuubl) y4eOHOW aucuumnnuHbl: JucumnnmHa
cocTouT U3 cemu pasgenos. Pasgen 1. OcHoBbI knaccudukaumm noslynpoBOAHUKOBBIX NPU-
6opoB: Tunbl NONyNpoBOAHUKOBbLIX NpnbopoB. BykBeHHO-UMdpoBOM KoL 06O3HaAYEeHUs n/n
npubopoB. YcnoBHble rpaduyeckme obo3HayvyeHus noslynpoBOAHUKOBLIX Npubopos. Pasgen
2. OCHOBbI TEXHOMOMMU U3roTOBIIEHUSA NeYvaTHbIX nnaT: Obwme cBeeHna O neyvaTHbIX nna-
Tax: BUAbl nevyaTHbIX NnaTt, TpeboBaHns K nevyaTHbIM nnatam. N3rotoBneHne nevyaTHbIX nnar:
XMMUYECKME U MEXaHUYecKne MeToAbl BOCMPOM3BEOEHUS TOMOSOMMU TOKONPOBOASLLErO
cnosi. MoHTaX nevaTHbIX MfaT: MOHTaX B OTBEPCTUS, NMOBEPXHOCTHbIN MOHTax. Pasgen 3.
N3y4eHne nonynposoaHukoBoro amoaa. lNpumecHas npoBOAUMMOCTb NOMynpoBogHuKa. P-n-
nepexofd. MNpamas n obpatHas setBu BAX guoga. Ocumnnorpamma ogHononynepuogHoro
BbiNnpaAMuTens. Pasgen 4. MIsyyeHne ctaTU4ecknx BofNbTaMmnepHbIX XapakTepuctuk dunonsap-
HOro TpaH3ncTopa: YCTPOMUCTBO U NpuHUMN paboTbl BunonsipHoro TpaHanucrtopa. Pexumbl pa-
60Tbl BUNONAPHOrO TPAH3MUCTOPA: aKTUBHBINA PEXMUM, UHBEPCHBIA PEXUM, PEXUM HaCbILLEHUS,
pexum oTceykn. Cxembl BKITHOYEHUST BMNONAPHOro TpaH3nucTopa ¢ obWmMM aMUTTEPOM, C 00-
wen 6ason, ¢ odbwmm KonnektopomM. CTtaTU4ecKkne xapakTepuctuku GUNonsapHoOro TpaH3u-
cTopa: BXOAHas, BbIxoAHas, nepenatoyHas. Pasgen 5. 3ydeHne ctatudeckux Bonbtamnep-
HbIX xapaktepuctnk MOl-TpaH3ncTopa. YcTponcTeo n npuHumn pabotel MAM-TpaH3ucTopa.
Pexumbl pabotbl MAIM-TpaH3MCTOpa: akTUBHBIA PEXMUM, UHBEPCHBLIA PEXUM, PEXUM HacChbl-
LWeHuns, pexum otceykn. Cxembl BknoveHnsa MAMN-TpaH3ncTopa ¢ o6WmMM NCTOKOM, C 0OLMM
3aTtBopoM, ¢ obwum ctokoMm. CTtaTudeckme xapaktepuctukm MIOIMN-TpaH3ucTopa: BxogHas,
BbIXOAHas, nepegaTtoyHas. Pasgen 6. MIayyeHne BonbTamMnepHOW XapakTepuCcTUKM CBETOMU3-
nyyvarowiero amoga. ®uanyeckme OCHOBbI ANEKTPOSNIIOMUHECLIEHUNN. DNeKTpuyeckas cxema
BKINKOYEHNA cBeToAuoda C ToKoorpaHudmsawwmm pesmctopom. BAX ceetoguoga. Pacuder
COMPOTUBNEHUS TOKOOrpaHuyMBatoLwero pesucropa. Pasgen 7. M3yyeHne BonbTaMnepHom
xapakrepuctuku gotoamnoaa. MNMpuHumn pabotbl poToanona. PoToranbBaHNYECKNA N POTO-
ANOOHBIA PEXMM BKINIOYEHUS dhoToamona. AneKkTpuyeckas cxema BKAYeHUs poTogmoaa C
Harpy3oyHbiM pesuctopoM. BAX doTtognoga. Beibop onTmanbHOro ConpoTMBIIEHUS Harpy-
304HOrO pes3uncTopa.

Koabl c¢opmupyembix komneteHuumn: [lpouecc uM3ydeHus OUCUUNIMHBI HanpasneH Ha
bopmMmnpoBaHue aNeMeHToB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHoMy HanpasneHuto noaroToBku (cneuunansHoctn): OMNK-5; MK-2, 5
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PopMbI TEKyLLEeN aTTecTaummu: oT4yeTbl No nabopaTopHbIM paboTam.
dopma NpoMeXyTOYHOM aTTecTauum: 3aderT.

52.B.[1B.1.2 CneunanbHbIiX hn3n4yeckmim npakTukym no domsmke nonynpoBogHUKOB

Llenn n 3apauvm gucuunnuHbl:  Llenb AUCUMNAMHBI — 3akpenuTb Ha MpakTUKe 3HaHuS,
nosly4YeHHbIE B paMKax Kypca pun3nkmn nomnynpoBOAHMKOB. [ucuunnmHa no3BonsieT NpakTuyeckm
OLEHUTb OCHOBHble 3(pdeKTbl, CBONCTBEHHbIE MOSTYNPOBOAHUKOBBIM MaTepuanam, a Takke
3HaKOMWUT C OCHOBHbIMW MpoLeccamMu, NPOTEKAKLWMMKN B NONYNPOBOAHMKAX No4 BO34ENCTBUEM
BHELUHMX NONen.

MecTo yuyeb6HOM aucumnnuHbl B cTpyktype AOI: Kypc saBngeTtcs gucumnnnHon no Bblbopy
BapuaTuBHon 4actm Onoka b1  OucumnnuHbl (mMogynu) noarotoBku obydarowwmxca no
HanpasneHuto 11.03.04 «BnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTtkoe copepxaHue (AMAAKTMYeCKMe eAuHMLbI) y4YeOHOW AucuuniuHbl: [1pakTukym
cocTouT M3 wecTtn nabopaTopHbix pabot. JlabopatopHasa paboTta Ne1. Onpegenenue Tuna
nNpoBOAMMOCTM nonynposoaHuka. JlabopatopHas pabota Ne2. OnpegeneHve yaenbHOro
COMPOTUBNEHNSA MONYNPOBOLAHMKOB YeTbipex3oHAOBbIM MeTofoM. JlabopatopHasa pabota Ne3.
N3y4eHne BbINPAMASAOLWNX CBONCTB 3NEKTPOHHO-AbIPOYHOro nepexoa. JlabopatopHas pabota
Ne4. BHyTpeHHMIN dhoTOahheKT B nonynpoBoaHukax. JlabopatopHast pabota Ne5. NamepeHune
napamMeTpoB MOSYNPOBOAHUKOB C Momoubio adpdpekta Xonna. JlabopatopHas pabota Ne6.
N3yyeHune acppekTa MNenbTbe B NONYyNnpoOBOAHUKAX.

Koabl dhopmupyembix kKomneTeHUun: pouecc n3yvyeHns QuCuMninHbl HanpaeneH Ha dop-
MUpPOBaHWE 3NIeMEHTOB crneaywmnx komneteHumn B cooteetcteun ¢ ®rOC BO n AOI BO
no JaHHOMY HanpasfeHuo noarotToBkm (cneumansHocTtn): OlK-5; MNMK-2, 5

PopMbI TEKYLLEeN aTTecTaummu: oT4yeTbl No nabopaTopHbIM paboTam.
dopma NpoMeXyTOYHOM aTTecTaluum: 3aqerT.

51.B.1B.2.1 UHdopmaTuKa u nporpammMmupoBaHue

Llenu n 3agaum gucuUmniuHbI:
Llenbs ancumnnmnHbl cOCTOMT B NosnyvYeHMn 6as3oBbIX nNpencTtaBneHnn o6 ocHoBax OOBLEKTHO-
OPUEHTMPOBAHHOIO NPorpaMMmMpoBaHmns Ha 6ase asbika C++.
B pesynbtarte oCcBoOEHMS ANCLMMNINHBI 0ByYatoWmMinca OOMMKEH:

3Hamb: napagurmy AOIll, CUHTakcMyeckne KOHCTPYKUMM A3blka  (KOHCTPYKTOPSI,
AECTPYKTOPbI, Neperpysky yHKUMN KU onepauun, u T.4.), NOHATUE O HacnegoBaHUU U
nonimmopduname, ctaHgapTHyto bnbnuoteky wabnoHos (STL).

yMemb.! MIPUMEHATb MOMYYEHHbIE 3HAHUS NPU CO34aHMM MPOrpamMMHbIX NPOAYKTOB ANs
y4yebHoMn 1 npodreccrmoHanbHOM AeATeNbHOCTN.

grademps: HaBblkamu paboTbl C COBPEMEHHbIMM cpedamMu Cco3gaHusi OOBLEKTHO-
OPUEHTMPOBAHHbLIX NPOrpamMmm, cpeacTtBaMmm KOMNUITMPOBAHUS, KOMMOHOBKM N OTNRAOKMW.

MecTo y4yebHOM AMcuMnnuHbI B cTpyKType AOIT:

Kypc sBnseTca gucumnnunHon no Bbibopy BapuaTuBHoOM Yactu 6noka b1 [OucumnnuHel (mo-
Aynn) nogrotoBkn obyyatowmxcs no HanpasneHuto 11.03.04 «ONeKTpoHMKa U HAHO3NEKTPO-
HUKa».

KpaTkoe conepxxaHue (AuAaKTMYeckue eauHULIbI) y4eOHOW ANCLUNIIUHDI:
AduncumnnmHa cocTonT U3 WecTu pa3nenos.
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Pasgen 1. OcobeHHocTn n3blka C++. OO6BLEKTHO-OPUEHTUPOBAHHOE NPOrpamMmMmpoBaHuE.
Knaccbl 1 06beKTbI.

Paspen 2. PaboTta c guHamumn4yeckon namaTblo. YKasaTenu u CCbinku.

Pasgen 3. MNeperpyska gyHKumn n onepaTtopoBs. [NpeobpasoBaHns TUMNOB.

Pasgen 4. HacnepoBaHue. BupTyanbHble oyHKUMK. ABCTpakTHble knaccbl. MHOXeCTBEHHOE
HacnegoBaHue.

Pasnen 5. NapameTpnsoBaHHble TUMNbI U YHKLMN.

Pasgen 6. O6paboTka UcknounTenbHbIX cUTyauun. Knaccbl NOTOKOB.

Koabl popmMnpyeMbix KOMNETEHLUN:
Mpouecc n3yyeHuss AUCUMNMANHBbI HanpasfieH Ha (POpPMMPOBAHME INIEMEHTOB CreayoLnX
komneTteHumn B cootBeTcTBUM ¢ PIOC BO n AOIN BO no gaHHOMY HanpaBrieHuo No4roToB-
kn (cneuynanebHoctn): OMNK-6, 9; MNK-1, 3

PopMbI TEKYLLEN aTTecTaummu: oT4yeTbl No nabopaTopHbIM paboTam, TECTUPOBaHME.
dopma NPoMeXyTOYHOM aTTecTauun: 3K3ameH.

52.B.[1B.2.2 OnepauuoOHHbIe CUCTEMbI U A3bIKU

Llenv n 3aga4um gucuUmMnnunHbI:
Llenbs ancumnnmnHbl cOCTOMT B Nosfiy4eHMn 6as3oBbIX NpeacTaBneHnn o6 OCHOBax OOBLEKTHO-
OPUEHTUPOBAHHOIO NporpaMmMmnpoBaHus Ha 6ase s3bika C++.
B pesynbtarte oCcBOEHMS ANCLMNINHBI 0BYyYatoLWMINCa OOMMKEH:

3Hampb: napagurmy AOIll, CUMHTakCU4eckne KOHCTPYKUMW s3blka (KOHCTPYKTOPbI,
AECTPYKTOPbI, Neperpysky yHKUMA W onepauui, u T.4.), MOHATME O HAcrnegoBaHUM U
noniMmopduame, ctaHgapTHyto bnbnuoteky wabnoHos (STL).

yMemb.! MIPUMEHATb MOMYYEHHbIe 3HAHUS NPU CO34aHMM MPOrpamMMHbIX NPOAYKTOB ANs
y4yebHon 1 npodreccrnoHanbHOM AeaTeNbHOCTH.

gradems: HaBblkamMu paboTbl C COBpPEMEHHLIMW CcpefaMn  COo30aHuUs OBBEKTHO-
OPUEHTUPOBAHHBLIX NPOrpaMmm, CpeacTBaMm KOMMNUIMPOBAHUSA, KOMMOHOBKN U OTNadKu.

MecTto yyebHoN ancuunnuHbl B cTpyktype AOI: Kypc asnseTtcs gucumnimHon no Bbibo-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Mogynu) nNoaroTtoBku obyyarowmxcst no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3MNEKTPOHUKAY .

KpaTtkoe coaepxaHue (AumaakTuyeckue eanHULbl) y4e6HON AUCLMNIUHDI:

AuncumnnuHa cocTouT U3 LWeCTn pasgenos.

Pasgen 1. OcobeHHocTn s3bika C++. OBGBLEKTHO-OPUEHTMPOBAHHOE MPOrpamMMmMpoBaHME.
Knaccbl n 06bekTbI.

Pasgen 2. PaboTta ¢ gnHamuyeckon namsaTbio. YKasaTenu u CCbISKK.

Pasgen 3. MNeperpy3ka dyHKkunn n onepatopos. [Mpeobpa3oBaHns TUNOB.

Pasgen 4. HacnepoBaHue. BupTyanbHble oyHKUMK. ABCTpakTHble knaccbl. MHOXeCTBEHHOE
HacnegoBaHue.

Paspnen 5. lNapameTpnsoBaHHbIe TUMNbI U PYHKLMN.

Pasgen 6. O6paboTka ucknounTenbHbIX cUTyauuin. Knaccbl NOTOKOB.

Koabl hopmupyembIx KOMNeTeHLUN:

[Mpouecc n3yyeHUs AUCLMNIIMHBLI HanpasfeH Ha ()OPMUPOBAHWE IIEMEHTOB CreayrLmnx
komneTteHumn B cootBeTcTBUM ¢ PIOC BO n AOI BO no gaHHOMY HanpaBrieHuo NoAroToB-
kn (cneuyunaneHocTn): ONMK-9; IMNK-1, 3

dopmbl TEKYLLIEN aTTecTaummn: oT4yeTbl MO nabopaTtopHbIM paboTam.
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dopma NpoMeXXyTOYHOMW aTTecTauumn: 9K3ameH.

B51.B.[1B.3.1 BBegeHne B MHTErpanbHyI 3NEKTPOHUKY U HAHO3NEKTPOHUKY

Lenu v 3apauv aucumnnuubl: JucumnnuHa oopmmpyeT y 00yyaroLmnXcs 3HaHNSA U YMEHNS,
KoTopble obrnerdyawT W ynydwarT OocBoeHue aucumnimH KBaHTOBadg MexaHuka U
cTatucTnyeckas usmka, ISNEeKTPoTEXHUKA U JNEKTpoHMKa, TBepaoTeNnbHas 9MNeKTpoHuKa,
dusnyeckne OCHOBbI IMNEKTPOHUKN. [ns nydywero BOCNPUATUA TeopeTudeckoro marepuana
cnyxaT gucumnnuHbl CneumanbHbll  OU3NYECKUA MPaKTUKYM MO  MOMynpOBOAHUKOBbLIM
npnbopam, CneumanbHbIn PU3NYEeCcKMin NPaKTUKYM No omanke nonynpoBOAHNKOB.
Llenb — 3HAaKOMCTBO C OCHOBHbIMW MOHATUAMMU OUCLMMNIIMH cneynanu3auumn, noarotos-
Ka 00y4alLlMXCss K OCBOEHUIO AUCLMNIMH cneunanu3auuun, opMmpoBaHMe LIEeNOCTHOMO
BOCMNPUATUS MPOGECCUOHANBHOIO UMKNa OUCUMMNMH M OCO3HaHUS B3aMMOCBSA3EN MeXay
pasnuyHbLIMU gUCUUNIIMHAMW.
3agayv gucumMninHbl — U3y4eHne TEXHONMOMMYECKUX OCHOB UHTErpanbHOM 3NEeKTPOHU-
KN, OCHOBHbIX MOHATUA (PU3MKM MNOSTYNMPOBOAHUKOB, OCHOBHbLIX TUMOB MOJSYNPOBOAHUKOBbLIX
nNpnbopoB, 3TanoB NPOEKTUPOBAHNA MHTErparibHbIX CXeM, (PU3NYECKUX OCHOB HAHOJMEKTPO-
HUKW.
B pesynbTaTte 0CBOEHUS AUCUUNNNHBI OBYYatoLWMIACA AOIMKEH:
3Hamb: OCHOBHblE TEXHOSIOMMYecKne MpoLecChl WU3rOTOBIIEHUS MOYNPOBOAHUKOBbIX
npnbopoB, OCHOBHbIE TUMbI NOYNPOBOAHNKOBLIX NPUBOPOB, NPUHLMMBLI X paboTbl 1 cdepbl
NPUMEHEHNA;  3Tanbl  MNPOEKTUPOBAHUS  UHTEerparnbHbIX  CXEM;  Knaccudukaumio
HU3KOpa3MepPHbIX OOBHLEKTOB.
yMemsb.: aHanuanposaTb BAX nonynpoBoAHNKOBbLIX NpubopoB.
gradems: NpeacTtaBneHns MM O B3aMMOCBSA3WM OUCLMMNNWH cheunanusauun, O MosHOM
LMKIIe U3rOTOBMNEHUS UHTErpanbHbIX CXEM.
npuobpecmu ornbim oessmesibHoOCMu: NPOEKTHO-KOHCTPYKTOPCKOMN, Hay4HO-
ncenenoBaTeNbCKON.

MecTto yyebHon ancuunnuHbl B cTpyktype AOI: Kypc asnseTcs gucumnimHon no Bbibo-
py BapuaTuMBHOM 4actu 6noka b1 [OucuunnuHbl (Mogynu) NoaroToBKM oby4darolmxcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3MNEKTPOHUKAY .

KpaTkoe copepxaHue (AMaakTudeckme eamHuubl) y4eOHOW AucuuMnnuHbl: JucumnnmHa
COCTOUT U3 OeBATU pasgenos. Pasgen 1. Beeaenue: NpeameT MUKPO- M HAHOINEKTPOHUKMN.
O630p npodheccmoHanbHbIX ANCUMMINNH cneunanmsauun. Pasgen 2. TexHonormyeckme ocHo-
Bbl MHTErpasibHON 3NeKTPOHUKK: [1onynpoBOAHUKOBLIE MaTepuansl dNeKTpoHukn. MNonyyeHve
W noaroTtoBka n/m nnacTtuH. Jlntorpaduyeckne npoueccol. Ouddysna n MoOHHas MMNaHTa-
umns. MNonyvyeHne TOHKMX NNEHOK: MeTodbl (PU3NYECKOro N XMMUYECKOTOo OCaXOeHus 13 raso-
Bon pasbl. Pasgen 3. dusmyeckne OCHOBbI MUKPOISNEKTPOHUKN. OHEPreTuyeckum CrnekTp
Kpuctanna, cobCcTBeHHass U npumecHass NPOBOAUMOCTb MOSYNPOBOAHUKOB. ONEKTPOHHO-
AbIpOYHbI Nepexoa. 'eHepauMOHHO-pPeEKOMBUHALMOHHbBIE Npouecchl. KOHTakTHbIe ABMEHNS B
nonynpoBoaHukax. Pasgen 4. lNonynpoBogHuKoBble Npubopbl U MHTErpasbHble MUKpPOCXe-
Mbl. [lonynpoBogHMKOBbLIE AMOAbI, BuUNondpHble TpaHauctopbl, MIOl-TpaHaucTopsbl. Mony-
NPOBOAHMKOBbIE MHTErpanbHble cxembl. MexanemeHTHasa mnsonaums. KMOI nHTerpanbHble
cxeMbl. TpexmepHble MHTerpasnbHble cxeMbl. Pasgen 5. Otanbl NpoekTUPOBaHUS UHTerparb-
HbIX CXeM. JTan NorMyeckoro nNpoekTupoBaHns undgposbix NC: Tabnmua MCTUHHOCTU, MUH-
TepMbl N MakcTepMbl, kKapTbl KapHO, NOCTpOeHne CTPYKTYPHOW Cxembl B 3adaHHOM Basuce.
CxemoTexHn4yeckoe npoektuposaHue uundposbix NC: norudeckue anemeHtsl KMOIT UC.
[MpoekTMpoBaHMe TONOMOrMm Nornveckmux anemeHToB undposbix NC. Pasgen 6. dusunyeckne
OCHOBbI HAHO3MEKTPOHNKU. KBaHTOBOpa3smepHble 3deKTbl U BUAbI HU3KOPA3MEPHbIX 0ObeK-
TOB. OHEPreTUYECKN CNEKTP HU3KOPa3MEPHbIX OOBHEKTOB. PEe30HAHCHbIN TyHHENbHbIN 3d)-
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dekT. KynoHoBckaa Gnokaga TyHHenuMpoBaHus. [MraHTckoe marHutoconpoTtuBreHve. Pas-
aen 7. MaTepuanbl HaHO3MEKTPOHUKU. YrnepoaHble HaHoMaTtepuanbl:pynnepeHsl, HaHo-
Tpybkn, rpadpeH. MNMonynpoBOAHMKOBbLIE reTEPOCTPYKTYpPbI, cBEpXpeLleTkn. bruoHaHomatepu-
anbl. Pasgen 8. Metogbl KOHTpONA N OPMUPOBaHNA HAHOOOBbEKTOB. CKaHMpyoLaa 30H4,0-
Basg MUKPOCKOMWUSA M 30HOO0BblE HAHOTExHosormn. MonekynsapHo-nyyeBas anutakcus. Camo-
opraHusaumsa. HaHonutorpadua: akcTpemanbHas ynbTpaduoneToBas nutorpadua, anek-
TPOHHO-NydeBass  nutorpadusi, peHTreHonutorpadusi,  noHonuTorpadusa,  UMMPUHT-
nutorpadus. MNnasmeHHble HaHoTexHonorun. Pasgen 9. Npubopbl HAHO3NEKTPOHMKN. Pe3o-
HaHCHO-TYHHENbHbIN auod. Mell-TpaHanctopbl. OAHO3NEKTPOHHbIE Npnbopbl. CnnHOBbLIE
TPaH3UCTOPbI. YCTPONCTBA MONEKYNSPHOMN 3NEKTPOHUKN.

Koabl ¢hopmupyembix komneteHuun: [lpouecc udydeHuss OUCUMNAWHBI HanpaeBneH Ha
dopMmnpoBaHNE INEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ roOC BO n AOI
BO no gaHHomy HanpasneHuto nogrotoskn: OK-7; OlK-7

¢OprI TeKymeﬁ aTTeCcTaumMn:. npakTn4eckmne 3aHATUA, OTHETbl MO na6opaTopr|M pa6o-
TaMm.
CDopma I'IpOMe)KyTO‘-IHOﬁ aTTecTauumn. 3a4eT.

51.B.[1B.3.2 BBeneHue B A3bIKM NPOEKTUPOBaAHUA annapatypbl

Lenu n 3apauv aucumnnuHbl: JucumnnmHa opmMupyeT Y CTYAEHTOB 3HAHUSA U YMEHMUS,
nonesHble Ang OCBOEHUs AucunnianH  «CuctemMbl aBTOMaTU3NPOBAHHOIO MPOEKTUPOBaHUSA
NC», «MuKkpocxemoTexHuka», a Takke npu BbIMOMHEHUN KYPCOBbIX W  BbIMYCKHbIX
KBanMurKaunoHHbIX paboT.
Llenb — 3HAKOMCTBO C OCHOBHbIMW MOHATUAMM OUCLMUNAWH cneuuanu3awlmm, nogrotos-
Ka oOyYalLlMXCs K OCBOEHUIO AUCUMNIMH cneyunanu3auuu, opMmmpoBaHue LENOCTHOMO
BOCNPUATMS NPOEeCCUOHANbHOMO LMKNa AUCUMNANH U OCO3HAHUSA B3aMMOCBSA3EN Mexay
pasnuyHbIMU OUCLUUNIIMHAMW.
B pesynbtaTte ocBOEHUS ANCLMMINHBI 0BYyYatoLWMNCsa OOSMKEH:
3Hamp. OCHOBHbIE€ MPOLECCHl U3rOTOBMEHNSA NOSYNPOBOAHUKOBLIX MPUOOPOB, OCHOBHbLIE
TUMbl NONYNPOBOAHMKOBBLIX NPUBOPOB, NpuUHUMMbLI NX paboTbl U chepbl NPUMEHEHNS; aTanbl
NPOEKTUPOBAHUS MHTErpasibHbIX CXEM; KnacCcuduKaumio HU3KopasMepHbIX 00HEKTOB.
yMemsb: aHanuanpoBaTb BAX nonynpoBOAHMKOBbLIX NpuBOpOB.
gradems: NpeacTaBneHns MM O B3aMMOCBA3M OUCUUNIMH cneyuanusauumn, O MOSIHOM
LMKII€ N3rOTOBMNEHUS UHTErpanbHbIX CXEM.
npuobpecmu ornbim oessmeribHoCMmu: MPOEKTHO-KOHCTPYKTOPCKOMN, Hay4HO-
nccnegoBaTebCKoN.

MecTto yyebHON ancuunnuHbl B cTpyktype AOI: Kypc asnseTcs gucumnimHon no Bbibo-
py BapuaTtuMBHOW Yactu 6roka B1 [OucumnnuHbl (MOAynu) NOArOTOBKM OByyaroLmMxcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTtkoe coaepxaHue (AnaakTuyeckue eanHULbl) y4e6HON AUCLMNIUHDI:

BBepeHne. HasHauyeHue s3blikOB npoektupoBaHus annapatypbl (HDL). O630p OCHOBHbIX
HDL, HDL-komnunaTtopsbl. OcHoBbl si3bika VHDL. MapannensHoe n nocrnegoBaTesibHoe Bbl-
nonHeHue onepatopos. NoHaTue npouecca B VHDL. lNpuceansaHue ¢ 3agepxkon. CTPyKTy-
pa VHDL-mogenu: uHtepdenc n apxutektypa. [loBegeHyeckoe M CTPYKTypHOe onucaHue
mogenu B VHDL. Tunbl ganHbix B VHDL. ATpnbyTel VHDL-curHanos. OnepaTtopbl BETBNEHUS
n umknos B VHDL. OnepaTtop generate. Npouenypbl n dyHKunKn. [pansepbl curHana, peanu-
3auma MmoHTtaxHoro UJITN. ®dyHkumoHanbHaa sBepudmkaumsa VHDL-onncanus. OcobeHHocTm
a3blka VHDL-AMS. daHHble Tuna quantity. NpocTtele quantity, across quantity, through quan-
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tity. 3agaHue yanoB terminal. 3anucb ypaBHEHM NpPU NOMOLUM BbipaxeHu Simultaneous
statement u simultaneous if statement. 3agaHve HadanbHbIX ycnosuu, onepartop break.
CBa3b mMexay umdpoBor 1 aHanoroson vactbto mogenn. OcHoBbl sa3bika Verilog. NoHaTue
npouecca B Verilog, 6nokupytowiee n Hebnokunpyouiee npucsamsaHne. OnvcaHne moayns B
Verilog. Buabl curdHanos B Verilog: uenn n permuctpbl. Onepatopbl A3blka Verilog. RTL-
onucanune umdposbix NC. MoHaTne cuHtesabenbHoctn HDL-onucanusa. CuHTe3abenbHble
nogMHoxectBa a3blkoB VHDL u Verilog. TunoBblie noBeaeH4yeckne cnmHtesabenbHble opMbl.
RTL-cuHTe3 undposon NC no HDL-onucaHuio.

Koabl dopmupyembix komneTeHuuin: [lpouecc nsyvyeHWss OUCLMNNWHBI HanpasrneH Ha
dopMmnpoBaHue INEMEHTOB crieayrolmx komneteHumn B cootsetcteun ¢ roOC BO n AOTI
BO no gpaHHomy HanpasneHuto nogrotoBku (cneunansHoctn): OMNK-6; MK-5

¢OprI TeKymeﬁ aTTeCcTaumn. npakTn4eckmne 3aHATUA, OTHETbl MO na6opaTopr|M pa6o-
TaMm.
CDopma I'IpOMe)KyTO‘-IHOﬁ aTTecTaumn. 3a4eT.

51.B.[1B.3.3 TpeHuHr obweHusa ang ooy4vyaroLlmxcs ¢ orpaHn4eHHbIMU BO3MOXHOCTSA-
MU 300pPOBbA

Llenu n 3agaun yuebHOM ANCUNNNUHDI:

Llenb ancumnnuHel — TeopeTnyeckasl n npaktmyeckas nogrotoeka crygeHtos ¢ OB3 B obna-
CTU KOMMYHUKaATUBHON KOMMETEHLNN.

3agaun ONCUMNMNHBL: U3yYeHNe TEXHUK U NpuemMoB 3(PdeKTUBHOro obuieHus; dhopmmpoBa-
HMEe HaBbIKOB aKTUBHOIO CIyLLIAHUA, YyCTAaHOBNEHUS 4OBEPUTENBHOIO KOHTAKTA; NpeoaoneHns
KOMMYHUKaTMBHbLIX BapbepoB, UCMONb30BaHUS pPasfnnyHbIX KaHanoB ANns nepegadn UHgop-
Maummn B npouecce obLLEeHNs; pa3BUTUE TBOPYECKMX CMOCOBHOCTEN CTYAEHTOB B npoLecce
TPEHUHra obueHms.

MecTto yyebHon ancuunnuHbl B cTpyktype AOI: Kypc asnseTcs gucumnimHon no Bbibo-
py BapuaTuMBHOM 4actu 6noka b1 [OucuunnuHbl (Mogynu) NoaroToBKM oby4darolmxcs no
HanpasneHuto 11.03.04 «OnNeKTpOHMKa 1 HAHOJIMNEKTPOHMKAY.

KpaTtkoe copepxaHue (auaakTuyeckue eanHULbl) y4e6HON AUCLMNIIUHDI:
CpeactBa 1 npyeMbl KOMMYHUKaLmK. MNMceuxonornyeckne ocHoBbl 06LeHus. [Jenosoe obLue-
Hue. Mo3nunsa B o6LLEHUN N NPUHSTUE KOHCTPYKTUBHBIX pewleHnin. Cuctema B3aumMooTHOLLe-
HUA Mexay yvalumucs By3a v npenogaBaTeneM BbICLUEN LUKOSbI.

NHaveuayanbHble 0coBeHHOCTU NpodeCcCUOHanbHO-NIMYHOCTHOrO pas3BuTusa ByayLmnx
cneumanuctos ¢ OB3.

Ponb ncmnxonormnyeckon camoperynsiumm B NOAAEPXKAHUN KOHCTPYKTUBHOIO B3auMOAewn-
cTBusa 6yaywmx cneymanuctos ¢ OB3.

TexHVKN pas3BUTUSA KOHCTPYKTMBHOroO B3ammoaencTsusa byaywmx cneynanuctos ¢ OB3
B OCHOBHbIX MCUXONOro-negarormyeckMx HamnpasreHUsax ncmxorepanuu. Penakcaums u me-
AnNTaumsa Kak MeTodbl NCUMXONOMMYECKON camoperynaumm u pasrpysku bygyuimx crneuuanu-
ctoB ¢ OB3.

MeToauka ayTOTpEHUHra B pa3BUTUM KOHCTPYKTUBHOIO B3aumogencteus byayLmx cne-
umnanuctos ¢ OB3

Koabl chopmupyembix komneteHuun: [lpouecc udydeHuss OUCUMNANHBI HanpaBneH Ha
opMmnpoBaHue aNEMEHTOB crieayrolmx komneteHumn B cootsetcteumn ¢ rOC BO n AOTI
BO no gaHHomy HanpasneHuto nogrotoskun: OK-5; OK-6
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PopMbl TEKyLen aTTecTauum: npakTUdeckne 3aHATUs, OoT4YeTbl No fiabopaTopHbiM pabo-
Tam.
dopma NpoMeXXyTOYHOM aTTecTaluu: 3aderT.

B51.B.[1B.4.1 3nemMeHTbl TeOpUU 3NEeKTpUYeCcKUx ueneu

Llenb nsyvyeHums gucumnnuubl. Llenbto npenogasanunsa gucumnnimHbl « OCHOBbLI TEOPUS
ANEKTPUYECKMX Luenen», BnseTca ndydeHmne OCHOBHbIX NMOHATUN, onpeaesnieHnin 1 3aKOHOB,
KOTOpbIE LUMPOKO NCNOSMb3YTCA BO BCEX MOCMEOYOLLMNX cneunanbHbIX gucumninHax. sy-
YeHne Kypca HanpaBrieHo Ha rnybokoe NOHMMaHWe 1 3HaHWe aHanUTUYECKUX U YNCTIEHHbIX
METO0B, KOTOPbIE OMNUCHLIBAIOT NPOLIECCHI B 3NEKTPUYECKUX LIENAX aHANOrOBbIX CUCTEM.
Kypc npefHasHa4vyeHbl Takke A58 NofyYeHNa 3HaHUW NO PeLLeHuto MpakTUYecKux 3ajad,
BO3HMKAIOLLNX B NPOLIECCE NCMNOSb30BaHUS COBEPLLUEHHOIO TENEKOMMYHUKALMOHHOIO 060py-
JOBaHUS.
B pesynbTtaTte 0CBOEHUS ANCUMNINHBI CTYOEHT AOSDKEH:

3Hamb. OCHOBbI TEOPUKN, METOAblI U CPpeacTBa TEOPETUYECKOIO M IKCMNEPUMEHTANbHOIO
nccnegoBaHnsa NMHENHBIX N HENMUHENHBLIX (B peXMMax NMOCTOSAHHOIO TOKa M rapMOHUYECKUX
KonebaHunin) anekTpu4ecKknx Lenen npu rapMoHUYECKUX U HErapPMOHUYECKNX BO3AENCTBUSX;
OCHOBbI TEOPUM YETBIPEXMNOSIKOCHUKOB M Lenen ¢ pacnpegeneHHbiMn napameTpamMmn, yCcTom-
YMBOCTU INIEKTPUYECKMX Lienen ¢ 0bpaTHOW CBA3bIO, ANEKTPUYECKMX aHaNoroBbiX PUnbTPOB.

yMemb.! paccuHnTbIBaTb U U3MEPATb NapaMeTpbl U XapakTePUCTUKN JIMHENHBIX W Henu-
HENHbIX (B peXmMmax MOCTOAHHOIO TOKa W rapMOHMYECKUX KorebaHun) anekTpuyeckux ue-
newu;

grrademsb: HaBblKaMW 9KCNEPUMEHTANbHOIO UCCeA0BaHNSA INEKTPUYECKMX LlEenen B pam-
Kax oM3M4YecKkoro n MatemMaTU4eckoro MogenmpoBaHuns.

MecTo aucumnnuHbl B CTPYKTYpe OCHOBHOW obGpa3oBaTenbHon nporpammbl (AOMN).
Kypc aBnsieTcs aucumninuHon no BbIOOpy BapuaTuBHOM Yactu 6noka b1 OducumnnuHel (Mo-
Aynu) noarotoBkn obyyatrowmxces no HanpasneHnto 11.03.04 «3OnekTpoHuKa U HAHOJANEKTPO-
HUKa».

CTpyKTypa AUCLUMNIIUNHbBI.

OCHOBHblE NOHATUS, ONpeAeneHnsa W 3aKOHbl TEOPUM INEKTPUYECKMX Lenen. Onek-
Tpuyeckas uenb (OL), aNeKTpu4ecKUn TOK, INEKTPUYECKOe HamnpsiKeHwe, 3Heprusi, MoLL-
HocTb. OcHoBblI knaccudpukaunn uenen. JIMHENHbIE U HENWHEWHbIE 3NEKTPUYECKME LIEMN.
MpuHuun cynepnosvumnn. Mogenb n cxembl OL. AKTUBHbIE 1 NaccuBHble anemeHTbl OL. Oc-
HoBHble noHATUA Tononornn AL, 3akoHbl Kupxrodga. NocnegosatensHoe v napannesnibHoe
coeguHeHue anemeHTos JL.

MeTtoabl aHanu3a 3. MeTon akBMBanNeHTHbIX Npeobpa3oBaHnii, METOA HaNOXeHUs,
MEeTO[ Y3r0BbIX HANPS>KEHWUA, MEeTOA KOHTYPHbIX TOKOB. OCHOBHble TeopeMbl Ol 3amelle-
HWSA B3aUMHOCTU, 06 3KBMBANEeHTHOM reHepaTope.

OcHOBbI TEOPUN YETLIPEXMOMIOCHUKOB. YeThIpeXNONOCHNKA U KX Kraccudukaums.
YpaBHeHVs nepefaydn, napameTpbl U MaTpuUubl NapaMmeTpoB 4veTbipexnontocHukoB. Coean-
HEeHUS1 YeTbIPEXMONCHUKOB. Xapaktepuctmyeckme n paboune napametpbl. Pexnmbl pabo-
Thl.

YacTtoTHble xapaktepuctukn 3Ll. KomnnekcHble BxogHble U nepeaaToydHble doyHKLMK
OU. AMNNUTYAHO-4aCTOTHbIE N (Pa30-4aCcTOTHbIE XapaKTePUCTUKU. Pe30HaHC HanpsKeHun B
nocregosaTesnibHOM konebatenbHOM KOHType. Pe3oHaHC TOKOB B napannenbHoM kKoneba-
TEeNbHOM KOHTYype.

anekTpuyeckme uenu ¢ obpatHom ceasbio (OC). MNepepaTtovHasa dyHkums uyenum ¢ OC,
nonoxutensHas n otpuuatenoHaa OC, netnesoe ycuneHune. YCTONYMBOCTb NIMHENHBIX Le-
nen ¢ OC. Kputepuin Hanksucra.
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Llenn ¢ pacnpegeneHHbiMn napameTpamu. OOQHOPOAHbIE ANVHHBIE NTMHUKW, NEPBUYHbIE
napameTpsbl. TenerpagHble ypaBHeHUs NHUK. MNagatowime n oTpaxxeHHble BOSMHbI B ASIMHHbIX
NNHUAX, BTOPUYHbIE NapameTpbl. PacnpeneneHne KOMNIEKCHbIX HANpPSXXeHU U TOKOB B Nn-
HUK. KoadPULUMEHT OTpaKeHnsl, BXOOHOE CONpoTuBIeHne. JInHMm ¢ npeHebpexnmMo manbiMm
notepsmMn. Pexxum 6eryLmx BOSH, PEXUM CTOSYMX BOSTH, PEXUM CMeLUaHHbIX BOSH B FIMHUN
6e3 notepb.

HenuHenHble pe3ncTuBHble Lenn. BonbTamnepHble XapakTepUCTUKM TUMNOBbLIX Henu-
HEeNHbIX ABYXMOMOCHbIX 3remeHToB. Annpokcumaums BAX HenMHEWHoro pesncTMBHOIO
ABYXMOMNIOCHMKA CTEMEHHBLIM MOMIMHOMOM, OTpe3kaMu MPSMbIX NIMHEN, SKCMOHEHUWanbHbIMU
PYyHKUMAMU. AHann3 pe3ncTMBHOM Lenu ¢ OAHUM HENUHENHbIM ABYXMNOSOCHUKOM B pexunme
NOCTOSIHHOro Toka. HaxoxaeHue paboyen TOYKM MO OOHO3HAYHOM U MHOrosHayHom BAX.
CraTtuctnyeckne n gudpdepeHumansHble napameTpbl. AHanM3 HenvHenHon AL npu rapmo-
HUYecKoM BO3gencTBun. Pexnm manbix n 6onbnx konebaHun. CnekTpbl peakumin Henu-
HENHOro Pe3nUCTUBHOINO afieMeHTa Npu NOMIMHOMUANbLHON N NMHenHo-nomaHon BAX. Koadp-
PULNEHT HENTMHENHOCTW.

TpeGoBaHus K pesynbTataMm OCBOEHUA OUCLMNIINHBI.

[Mpouecc n3yydeHns AMCUUNnHbI HanpaeneH Ha dOpPMMPOBaHNE SNEMEHTOB crieayto-
wnx komneteHumn B cooteetcteun ¢ roC BO n AOI BO no gaHHOMY HanpaBneHuto noa-
rotoBku (cneunansHoctn): OMNK-3; MK-5

PopMbl TEKyLLEN aTTecTaummu: oT4yeThl No labopaTopHbIM paboTam.
Popma NpoOMEXYTOUHOM aTTecTaummn: andpdepeHUMpoOBaHHbIN 3a4eT.

B51.B.[1B.4.2 TeopeTnyeckme oCHOBbI paAu03NeKTPOHUKHU

Lienb n3y4yeHns AUCLUMNIIUHDBI.

Llenb wu3yyeHus gucumnnmHbl «TeopeTudyeckne OCHOBblI  PafuO3NEKTPOHUKU»
3aknyaeTcsa B hopMMpPOBaHUKM KOMMEKCa 3HaHW B 06nacTtn npeobpasoBaHud, nepegayu u
permcTpauumn 9neKkTpUYecKMX CUrHanos; MPUHLUMNOB (PYHKUMOHMPOBAHMS W METOAOB
NPOEKTUPOBAHNS PaAMNO3NEKTPOHHBIX YCTPONCTB.

B pesynbtate ocBOEHUS ANCLMMINHBI 0BYyYatoLWMNCa OOSMKEH:

3HaTb: OCHOBHbIE MOHATUS N 3aKOHblI TEOPUM ANEKTPUYECKUX Lenen, CBOMCTBA JriekK-
TPUYECKNX CUrHanoB, MPUHUMUN OENCTBUS U CTPYKTYPY YCTPOWCTB YCUMNEHUS, reHepupoBaHns
1 npeobpa3oBaHnsl CUrHanoB.

YMeTb: NPUMEHATb METOAbI BPEMEHHOIO M YaCTOTHOIO aHanu3a yCTPONCTB YCUSEHWS,
reHepnpoBaHusa 1 NnpeobpasoBaHNA CUTHANOB.

BrnageTb: TepMUHONOIMEN TEOPUN INEKTPUYECKUX, METOLAMWN KAYECTBEHHOIO N KOMK-
YeCTBEHHOro aHanui3a paguoanekTPOHHbIX YCTPOUCTB, HaBblkaMy UCMNOMb30BaHUSA MpuKnaa-
HbIX NPOrpaMm MoLENMPOBAHUSA ANIEKTPOHHbBIX CXEM.

MecTo AMCUMNNUHBLI B CTPYKTYpe OCHOBHOW obpa3oBaTenbHou nporpammbi (AOI).
Kypc aBnsieTcs ancumnnuHon no BbIOboOpy BapuaTuBHOM Yactu 6noka b1 OducumnnuHel (Mo-
Aynu) noarotoBkn obyyatrowmxces no HanpasneHnto 11.03.04 «BnekTpoHMKa U HAHOJNEKTPO-
HUKa.

CTpyKTypa AUCLUNSIUHDBI.

[OvcumnnuHa cocTouT M3 wectn pasgenos. Pasgen 1. JInHenHble anekTpuyeckue ue-
nn. Metoapbl aHanusa. Pasgen 2. OCHOBbI TeOpUK 3NeKTpuYecknx curHanos. Pasgen 3. Ycu-
NeHne anekTpuyecknx curHanoB. Pasgen 4. nemeHTbl Teopumn obpaTHom cBasn. Pasgen 5.
"eHepupoBaHune anekTpuyecknx konedaHmmn. Ctabunmsaums yactoTbl. Pasgen 6. MNpeobpa-
30BaHWNE 3NeKTPUYECKUX CUrHanoB.

Tpeb6oBaHusA Kk pe3ynbTaTaM OCBOEHUSI QUCLMUMIIVHDI.
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Mpouecc nayyeHns UCUMNAHBI HanpaBfeH Ha (hopMMpoOBaHME ANIEMEHTOB Creayto-
wnx komneteHumn B cooteetcTBumn ¢ rOC BO n AOI BO no gaHHOMY HanpaBneHuto noa-
rotoBku: OlK-3; MK-5

PopMbI TEKyLLEeN aTTecTauummu: oTyeTbl No nabopaTopHbIM paboTam.
Popma NPOMEXYTOUYHON aTTecTaumu: andpdepeHuMpoBaHHbIN 3a4eT.

51.B.[1B.5.1 YrnepoaHble maTepuanbl B 3N1IeKTPOHUKE

Llenu u 3agaum gaucumnnuubl: Llenb kypca - cpopmmpoBaTb LenbHOe npeacraBneHne ob
YyrnepoaHbIX HaHomaTtepwuanax, MX MofyyYyeHust U CBOWCTBaX, NpobyauTb WHTEpec K 3Ton
GblcTpopasBmBatoLLeicss 06nacTv coBpeMeHHbIX MHPOPMaLNOHHBIX TEXHOMOMNA.

OcHoBHasi 3afjada AMCUMNIUHBI — NokasaTb NpeuMyLLecTBa yrinepoaHbiX HaHoMaTepuanos
Mpu cO34aHUN KOMMbIOTEPOB HOBOFO MOKOMNEHUS U MOOENUPOBaHUS HEMPOHHBIX CETEN.

MecTto yyebHon ancuunnuHbl B cTpyktype AOI: Kypc asnseTcs gucumnimHom no Bbibo-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Mogynu) nNoarotoBku obyyarowmxcst no
HanpasneHuto 11.03.04 «BnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe copepxaHue (AMaakTuyeckme eamHuubl) y4eOHON AucuuMnnuHbl: JucumnnmHa
COCTOUT U3 OeBATU pasgenoB. Pasgen 1. BeegeHue: Buabl yrnepogHbix maTtepuarnos. Pas-
aen 2. lNonyyeHne yrnepodHbix HaHoMaTepuanos. [lyroBon metoa Ana nonyyvyeHusa dynne-
peHcoaepxallen caxn. Nuponntndeckun meTod Ans NOSyvyeHUst HAHOTPYDBKN copepKallen
caxu. Pasgen 3. CTpykTypa yrnepogHbix HaHomaTepuanoB. CTpoeHue monekynbl C60 wu
C70, Bbicwumnx cynnepeHoB. Ctpyktypa YHT. Pasgen 4. Metoabl o4MCTKM OynnepeHoB m
YHT. BoinapuBaHue cynnepeHcogepxawen caxu. Katanutnyeckmn meton. Pasgen 5. Me-
ToAbl AeTeKkTupoBaHus doynnepeHoB. CnekTpanbHbI aHanu3. Bbicokopaspeluarowas xua-
KocTHasi xpomaTtorpadus. Pasgen 6. Ceonctea dynnepeHoB n YHT. OCHOBHble CBOWCTBA.
OHOosapanbHble koMnnekcbl dynnepeHoB. CoeauHenna dynnepeHoB. CeepxnpoBoasLine
cBoOKCTBa (oynnepeHoB 1 yrriepoaHbiX HAHOTPYOOK. CBEPXTOHKNE yriepogHble HaHOTPYOKu.
Ynpyrue cBonCTBa yrnepogHbix HaHOTpybok. Pasgen 7. MNMpumeHeHue dynnepeHoB n YHT.
dynnepeHbl B MeavunHe. NprMmeHeHne ynnepeHoB Ans xpaHeHust Bogopoda. Mcnonbso-
BaHve oynnepeHoB ANA CO34aHUA CMa3O0YHbIX MaTepuanoB C YHUKaNbHbIMW CBOWCTBaMW.
JlernpoBaHne KOMMNO3ULMOHHBLIX MaTepuanoB dynnepeHamu. YcuneHue nonvmepos yrie-
POOHBbIMU HAHOTPYBKamu. Micnonb3oBaHMe HAHOTPYOOK B HAHOINEKTPOHMKE — SYENKN NaMATH
Ha OCHOBE YrnepoaHbliX HaHOTPYOOK. cnonb3oBaHne HaHOTPYBOK ANs XpaHeHus Bogopoaa
n gpyrmnx rasos. Co3gaHne HaHopa3soakm u3 YHT. buoceHcopbl Ha ocHoBEe HaHOTPYOOK. W3-
nyvaroLine cBomcTBa HAHOTPYOOK.

Koabl dopmupyembix KomneTeHuun: [lpouecc m3yyvyeHWss OUCLMNAWHBI HanpasreH Ha
dopMmnpoBaHNE 3NEMEHTOB crieayrowmx komneteHunn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHoMy HanpasneHuto NnoarotoBku (cneumnansHoctn): OMNK-2; MK-1

®dopMbI TeKyLLer aTTecTauumn: oT4eThbl N0 labopaTopHbIM paboTam.
dopma NPoMeXyTOYHOM aTTecTaLlunu: 3K3aMeH.

51.B.[1B.5.2 KomnblOoTEepHOE ModenMpoBaHue B MUKPO- U HAHO3NEKTPOHUKe

Lienn n 3agaum gucumnnuHbl: NonyyYyeHne ctygeHTamm HeobxoamMbiX 3HAHUA U HABbLIKOB B
NPUMEHEHNN KOMMBbIOTEPHLIX TEXHOSOMMK NP  POPMUPOBAHMUN MPELCTABIEHUA U 3HAHUN O
MeTodax MaTtemMaTU4ecKoro MOAENUPOBAHMS MNPOLECCOB B MUKPO- U HAHOIMEKTPOHMKE,
NPUHUMNAax NOCTPOEHNS N PYHKLMOHUPOBAHUA CUCTEM MaTeMaTU4YecKoro MoLenupoBaHUs
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un3myecknx n TexHonormyeckmx npoueccoB. OCHOBHOW 3agadven crneukypca siBnsieTcs
YyCBOEHMEe CTyAeHTaMn MeTOLONOrMmn KOMMbTEPHOrO MOAENMPOBaHUS, METOAUKN NOCTPOe-
HUA Modenen pasnuuHbiX PU3NYECKUX U TEXHOMNOMMYECKUX MPOLLECCOB N CUHTE3A CIIOXHbIX
MaTeMaTuyecknx Mogenen Ha 6ase aneMmeHTapHbIX Mogenen.

CTyaeHTbl JOIMKHbI ObITb FOTOBLI MCNOMNBb30BaTb NOSTyYEeHHbIE B 3TON 06MacTn 3HaHUS,
Kak nNpu U3y4eHUN CMEXHbIX OUCUUNIIVH, Tak U B NpoeccnoHanbHON AeATeNlbHOCTU, B YacT-
HOCTU MpW NPOEKTUPOBaHUKW, peanu3auMm N NPUMEHEeHUN n3nenun MUKPOINEKTPOHUKA Y
HaHOSNEKTPOHUKM.

B pesynbTaTte 0CBOEHUS AUCUUNNNHBI OBY4atoLWLMACA OOIMKEH:
3Hamep:

- OCHOBHbl€ MOHATUA U MEeTOAbl MaTemMaTU4YecKoro aHanusa, aHanuMTU4eCcKon reoMeTpun,
nuHernHon anrebpbl, Teopun OYHKLUUIN KOMMMEKCHOW NEPEMEHHON, TEOPUN BEPOATHOCTEN U
MaTemaTU4YeCcKon CTaTUCTUKU, OUCKPETHOW MaTeMaTUKN;

- TexHosnoruo paboTbl Ha K B coBpeMeHHbIX OnepaumoHHbIX cpedax, OCHOBHbIE MeToAbl
pa3paboTku anropuTMOB M NPOrpaMm, CTPYKTYpbl AaHHbIX, UCNONb3yeMble A5S npeacTasne-
HUS TUNOBbLIX MHOPMALMOHHBLIX OOBHLEKTOB, TUMOBbLIE anropuTMbl 06pPabOTKN JaHHbIX;

- omamyeckme U PU3NKO-XMMUYECKMEe OCHOBbI TEXHONOMMN NPOU3BOACTBA U3AENUNA dnek-
TPOHUKU U HAHOINEKTPOHUKU, PU3MUKO-TEXHONOTMYECKME N SKOHOMUYECKNE OrPaHUYEHNSA UNH-
Terpaumm 1 MMHMaTopu3aumm 3NeKTPOHHON KOMNOHEHTHOW 6a3bl;
ymems:

- NPUMEHATb MaTeMaTn4eckne MetToabl, PU3NYEeCKNe N XMMUYECKUEe 3aKOHbI NS peLleHus
npakTU4ecKnx 3agavy;

- NPUMEHATb METOAbl pacyeTa NapamMeTpoB N XapaKTepUCTUK, MOOENNPOBAHUA U MPOEK-
TUpOBaHNSA NPUBOPOB N YCTPONUCTB BaKyyMHOW, NNasMeHHON, TBepaOTENbHON, MUKPOBOJSTHO-
BOW M ONTUYECKOWN SNEKTPOHUKN;
enademn:

- HaBblKaMW KPUTUYECKOro BOCMPUATUS MHpopMaLmu;

- MeTodamu pelleHns andgepeHumansHblix 1 anrebpanyecknx ypasHeHun, anddepen-
UManbHOro U WMHTErpanibHOro UCYUCNEHUNA, aHannMTU4YeCcKon reoMeTpun, Teopun BeposTHO-
CTEN N MaTemMaTM4YeCcKon CTaTUCTUKU, MaTeMaTUYECKON NTOMMKN, OYHKLUMOHATbHOMO aHanusaa;

- MeTogamMu NOCTPOEHUSA COBPEMEHHbIX NMPOBNEMHO-OPUEHTUPOBAHHBIX MPUKIAa4HbIX NPO-
rPaMMHbIX CPELCTB;

- COBPEMEHHbIMM  MNPOrpaMMHbIMW  CpeAdcTBaMu  MOATOTOBKA  KOHCTPYKTOPCKO-
TEXHOSTIOrMYeCcKoM JOKYMEHTaLUuK;

- HOBbIMM TexHomnorusmu, obecneymsaroNMN 3PEPEKTUBHOCTb NPOEKTOB, TEXHOSOMMYe-
CKMX NpOLECCOoB;

- MeTogaMn 3KCrnepuMeHTarnbHbIX UCCIeAoBaHUN napamMeTpoB U XapakTepUCTUK MaTepu-
anos, NpuBopoB N YCTPOMUCTB BaKyyMHOW, NasMeHHON, TBepaoTeNbHON, MUKPOBOSTHOBOM U
ONTUYECKOMN INEKTPOHUKN N HAHOINEKTPOHMKN, COBPEMEHHBIMU NPOrpaMMHbLIMU CpeacTBamMM
X MOLENUPOBAHUSA U NPOEKTUPOBaHUS;

- HaBblkaMy pPaboTbl C MHPOPMALMOHHLIMK BGa3amMu OaHHbIX 06 OTEeYEeCTBEHHbLIX U 3apy-
BOEXHbIX 9NEKTPOHHbLIX KOMMOHEHTaX, MpMemMamMmn BBoAa ANEKTPOHHbLIX cxeM B MK ¢ nomoLbio
CTaHOapTHbIX rpanyecknx nakeTos.

[aHHaa gncumnnunHa siBnsieTcsl NpeawecTByoWen ONa Takmx AUCUMNAUH npodeccuo-
HanbHOro uMkna kak « OCHOBbI TEXHONOIMMN 3NEKTPOHHOM KOMMOHEHTHOW 6a3bly, «[lMpoekTu-
poBaHWe MHTErpanbHbIX cXxem». 3HaHus, NOSTyYEeHHbIE MPU OCBOEHUU aUCUUNIUHBLI « KOMMblo-
TepHOe MOOENMPOBaHNE B MUKPO- N HAHOSNEKTPOHMKEY, HEOBXOAUMbI MpU BbiNONHEHUN Ba-
KanaBpCKOW BbINYCKHOW KBanuMuKaLunmoHHON paboTbl B 0651aCTU MUKPOINEKTPOHUKMA U HAHO-
ANEKTPOHUKM.
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MecTo yyebHOM aucumnnuHbl B cTpykType AOI: Kypc aBnaetcs gucunnimMHon no BbIGO-
py BapuatuMBHOM 4Yactu 6noka B1 [AducumnnuHel (Mogynu) noaroToBkM obydarolmxcs no
HanpasneHuto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHUKAY .

AvcumnnuHa 6a3supyeTca Ha Kypcax OUCUMNIWH, u3yvaeMblX B 0oOpasoBaTenbHbIX
nporpammax 6akanaspuata: «Matematukar», «Pusmkar», «MHPopmaTmka», «dPnsnyeckne oc-
HOBbI 3NIEKTPOHUKMY», K OCHOBbI TEXHOMNOMMU MHTErparbHbIX CXEMY.

KpaTkoe copepxaHue (OupakTuyeckue eauHuubl) y4e6HOW auvcuunnuHbl: [Ouc-
UUNanHa coCTouUT M3 NATU pasgenoB. Pasgen 1. MNpuHUMNBI KOMOLIOTEPHOrO MoOAenMpoBa-
HUA B MUKPOSNEKTPOHUKe. Pnsmnyeckoe n matemMaTmyeckoe MoaenupoBaHue npoLeccoB B
MUKPOSMEKTPOHUKE KaK MHCTPYMEHT onTtummsaumm napameTtpoB VIC n dyHoameHT cospe-
MEHHbIX KOMMNbIOTEPHbLIX CUCTEM KOMMbLIOTEPHONO MOOENUPOBAHUSA B MWUKPOINEKTPOHUKE.
Pasgen 2. KomnbloTepHoe MoaennpoBaHue npoLecca TepMUYECKOro OKUCIEHUs U cerpera-
unm npumecen npu okncrneHnn. KnHetnka tepMmmnyeckoro okucnenus. OgHomepHas mogenb
Ouna-I'poyBa. Mogenb Maccyga. 3aBMCUMOCTL NapamMeTpPoOB OKUCIEHUS KPEMHUSA OT PeXu-
MOB U napameTpoB noasioxek. OkucrneHne nonukpemHusi. KomnbloTepHoe MoLenupoBaHue
NnoKanbHOro OKUCNeHusi. YncrneHHoe MoLenupoBaHUe CTPYKTYpbl «ATUYMA KnoB». Mogenu-
poBaHWe cerperaunn npumecun Ha rpaHvue pasgena SiO,-Si Pasgen 3. KomnbloTepHoe Mo-
aennposaHue npouecca tTepMmudeckon anddysun. YpasHeHus audpdysmmn duka. AHanntu-
yeckme MeToAbl pacyeTa AN dy3noHHbIX Npodunen Ha oCHOBe BTOPOro ypaBHeHus duka.
Andpdysns B HeorpaHMYEeHHOM Tene C NPOM3BOSIbHBIM HavarnbHbIM pacnpegeneHnem npu-
mMecu. KomnbloTepHoe MoaenvpoBaHve avddysnm B NONyorpaHNYEHHOM Tene ¢ oTpaxato-
lwen n ceasbiBaowen rpaHuuamun. Ouddysmna n3 noctosHHoro (6eCKkOHeYHOro) UCTOYHMKa B
nosiyorpaHn4eHHoe teno. Auddysnsa n3 cnoa KOHEYHOW TOMLWNHBI C OTpaXatoLlen rpaHuLen
N paBHOMEPHbLIM HayarnbHbIM pacnpegeneHnem npumecu. Ouddysna na 6eCKOHEYHO TOHKO-
ro crosi 3agaHHoM MOLLHOCTU B NOJslyorpaHndeHHoe Tteno. Auddysns n3 npuMecHoro cros
C HavanbHbIM erfc-pacnpeaeneHmem. KomnbioTepHoe moaenupoBaHve auddysnn ns orpa-
HWYEHHOro TBEPAOro Tena CO CBA3bIBANOLWWMMK FpaHULAMW NPU PaBHOMEPHOM HayarbHOM
pacnpegeneHnn npumecu. Oudpdysna B orpaHMYeHHOE TENo M3 NOCTOAHHOrO (6eCKOHEeYHO-
ro) uctoyHmka. KomnbloTepHoe MogenvpoBaHne MHOrOMepHbIX 3adad anddysun npumecu B
TBepaom Tene. Ouddysms nog Kpan OKMCHOW Macku, anddysmna yepes wWenb B OKUCHOMU
mMacke. Ouddysuna yepes NpssMOYrofnibHOE OKHO B MPSIMOYrofibHOM Macke. AHanutudeckas
Mogenb Audy3mMoHHOro nepepacnpeneneHns B OKUCNUTENbHON cpeae. YncneHHoe moge-
nupoBaHue 3agad angdysnm B MHEPTHOW U OKUCNUTENbHOM cpedax MeTOAOM KOHEYHbIX
pasHocTein. MeToabl annpokcMmauum BTOPOro ypaBHeHUst Puka, rpaHUYHbIX M HayarbHbIX
ycnosui. Pasgen 4. KomnbloTepHOEe MOAENUPOBaAHME WOHHOM uMnnaHTaumm. OCHOBbLI TeOo-
pun JILWLL. SHepreTuyeckne notepmn yCKOPEHHbIX MOHOB B amopdHOM TBepaom Tene. Cpea-
HUMN NONHLIN Npober, cpeaHUn HopManbHbIA NpPober u CTparrinuHr HopManbHOro npobera
YCKOPEHHbIX NOHOB B TBepAoM Tene. KomnbioTepHoe MoaenvpoBaHMe O4HOMEPHbIX pacrpe-
AeneHn NOHHO-UMMMNAHTUPOBAHHbLIX NpMMecen B OAHOPOAHOW amMopdHoM mMuweHn. Metoq
MoHTe-Kapno. MeTopq kuHeTuyeckoro ypaBHeHus bonbumaHa. [[ayccoBckue pacnpeneneHuns:
yceyeHHasi U HeycedeHHas rayccuaHbl. ConpspkeHHasa rayccnana. Pacnpegenexme Nupcon-
4. KomnbloTepHoe MogenvpoBaHne pacnpegeneHnin MIOHHO-UMMNNaHTUPOBaHHbLIX NpUMecen B
Pa3opPUEHTUPOBAHHBIX KPUCTANMYECKNX MULLEHAX. KOMNbloTEPHOE MOgenMpoBaHNe MHOro-
MepHbIX 3aday pacnpegeneHui MOHHO-UMNITaHTUPOBAHHbLIX npumMecen. [MocTpoeHue pac-
npegeneHnn NOHHO-UMMMAHTUPOBAHHLIX NMPUMECEeN B MHOIOCIOWHbIX CTPYKTypax. Komnblo-
TepHoe mogenupoBaHue ANddY3MOHHOrO nepepacrnpeeneHns MOHHO-UMMNaHTUPOBaHHbIX
npumecen. Pasgen 5. KomnbloTepHble METOAbI pacyeToB NEerMpoBaHHbIX CTPYKTYP. Komnblo-
TepHble MeToAbl MOoAeNnMpoBaHUA anekTpoduandeckmx napametTpoB. Metoasl mogenvpoBa-
HUA pacnpefeneHuin TenmnoBbIX, AMEKTPOCTaTUYECKNX, ANEKTPOMArHUTHbIX U ApYrnx Nonewn.
KomnbtoTepHble MeToabl pacyeToB napamMeTpoB AUdY3NOHHbBIX CTPYKTYP. KoMNbOTEPHbIE
MeTObl pacyeToB NapaMeTpoB MOHHO-UMMMAHTUPOBAHHbLIX CTPYKTYP.
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Koabl ¢hopmupyembix komneteHuun: [lpouecc udydeHuss OUCUMNANHBI HanpaeBneH Ha
dopMmnpoBaHNE INEMEHTOB crieayrolmx komneteHumn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHomy HanpasneHuto nogrotosku: MK-1

®dopMbl TeKyLLer aTTecTauumn: oT4eThbl N0 flabopaTopHbIM paboTam.
dopma NPoMeXyTOUYHOM aTTecTaLumn: SK3amMeH.

B51.B.[1B.6.1 MukpocxemMoTexHuKa

Llenu n 3agayum aMcumniuHbl: n3ydeHne NpuHUMNoB umdposon obpaboTkn nHbopmaumm
cpencTBaMun UHTerpanbHOM 3NEKTPOHUKMW.

OcHoBHble 3aaym Kypca: ocBoeHue 6a30BbIX MOHATUI U METOA0B MaTeEMaTUYeCKON OCHOBbI
ANCUNNNKUHLI - ByneBon anredpbl; oBnageHve Metogamu nNpoekTMpoBaHNA KOMOMHALMOHHbIX
N nocnenoBaTenlbHOCTHLIX YCTPOWUCTB LMAPOBOM TEXHUKW; YCTAHOBMIEHWE B3anMMOCBA3N
Mexagy anroputmamm umnpoBon 06paboTkn MHpopMaunn 1 nx peannsaunen B dNeMeHTHON
6a3e MUKPO- M HAHOINEKTPOHMKN; POPMUPOBaHNE YyBCTBA HEOHXOAMMOCTU HENPEPLIBHOMO
COBEpLUEHCTBOBAHNA CpeaCT ONUcaHna N MeTOA0B NOCTPOEHUsT LM(PPOBbIX aBTOMATOB.

MecTto yyebHon ancuunnuHbl B cTpyktype AOI: Kypc asnseTcs gucumninmHom no Bbibo-
py BapuaTuMBHOM 4actu 6noka b1 [OucuunnuHbl (Mogynu) NOAroTOBKM OBy4varomxcs no
HanpasneHnto 11.03.04 «BnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe copepxaHue (AMaakTudeckme eamHuuUbl) y4eOHON AucUUMnnuHbIL: JucumnnmHa
cocTouT n3 gesaTtu pasgenos. Pasgen 1. Beegenue: OcHoBbl 6yneBown anrebpsbl. MNoctynaTtsl
n Teopembl anredpbl Nornkn. PyHKUMOHaNbHaa nonHota. MUHTEPMbI U MaKCTepMbl. YNpo-
LweHne 6yneBbiX YHKLUNIA C MOMOLLBbIO KapT MMHTEpMOB. Pasgen 2. AnemeHTHas 6a3a und-
poBbIX yCTponcTB. OCHOBHbIE MapaMeTpbl JIOrMYECKNX dnemMeHToB. CpaBHUTENbHLIN aHann3
TPaH3UCTOPHbIX fIornk. BecnomoraTtensHble anemeHTol LIY. Pasgen 3. LiudpoBbie CTpyKTypbl
KOMOUHaUWOHHOro Tnna. HomeHknatypa n anroputm nocTpoeHus nornveckmx cxem K-tuna.
Pasgen 4. LiucpoBsble CTpyKTypbl NocrenoBaTefibHOCTHOrO tuna. Knaccudgukauusa n xapak-
TEPUCTMYECKNE YPaBHEHUSI TPUITEPHbIX CTPYKTYp. MeToq cnoBapHbIX NpeobpasoBaHuii pas-
HOCTHbIX KapT MUHTEPMOB. [1poekTMpoBaHWe PEerncTpoB, CHETYMKOB LenuTernen 4acToTbl.
Pasgen 5. 3anomuHarowme yctponcTtea. NapameTpbl M OCHOBHble CTpykTypbl 3Y. M3Y u
PM3Y. ®naw-namate. Ctatudeckune n guHamudeckune O3Y. MNepcnekTuBHble TeXHOMorum 3Y.
Pasgen 6. MukponpoueccopHble cuctembl. Cpeactsa BOCNpoOu3BeAeHNss U BBOAA rpadouku:
MOHUTOPbI N BUAEOKAPTbI, MPUHTEPDI, NOTTEPBI U CKaHepbl. MaHMNynsaTopsb!.

Koabl c¢opmupyembix komneteHummn: [lpouecc um3yyeHus OUCUUNIMHBI HanpasfeH Ha
bopMmnpoBaHNE INEMEHTOB crieayrowmx komneteHumn B cooteetcteumn ¢ rOC BO n AOI
BO no gaHHomy HanpasneHuto nogrotosku: OlMK-3; MK-5

PopmMbl TEKYLLEN aTTecTaummn: oT4yeTbl Mo nabopaTtopHbIM paboTam.
dopma NpoMeXXyTOYHOM aTTecTaLuun: 3K3ameH.

51.B.[1B.6.2 TpéxmepHble UHTerpanbHble CXeMbl

Lenu v 3agauv AMcuMnnuHbl: OPMUPOBAHMM 3HAHUIN B 06NacTM TexXHONOrM4eckux one-
pauui TpEXMEPHON MHTErpauumn U NoaAEPKKN NPOEKTUPOBAHUA TPEXMEPHbIX UHTErpanbHbIX
cxem coBpeMeHHbiMn CATP
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MecTo y4yebHOM ancuunnuHbl B cTpyktype AOI: Kypc aBnseTcs gucumnimHon no BblIGO-
py BapuatuMBHOM 4Yactu 6noka B1 [AducumnnuHel (Mogynu) noaroToBkM obydarolmxcs no
HanpasneHuto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe copepxaHue (OuaakTuyeckue eauHuULbI) yyeOHOM AucumnnuHbl: Beege-
Hue. Knaccndpukauusa tpexmepHoix UC: 2.5D-IC, 3D-IC, 3D-SIC, 3D-SOC. lMpenmyLiecTtsa
TpexmepHbix UC.

TexHonormm TpexmepHon nHTerpaumm. TpexmepHas ynakoBka U TpexMepHasi nHrerpa-
umns. TexHonorna UTCS. TexHonorusa CIP (Chip in Polymer) TexHonorus TSV.

YCTpONCTBa Ha OCHOBE TpeXMepHOW nHTerpaumm. dotomatpuubl C NPUMEHEHNEM TEX-
Honoru 3D-IC OnepatueHas namate DRAM Ha ocHoBe TpexmepHbix C: HMC. KoHcopuu-
ym Hybrid Memory Cube. OcobeHHocTn TexHonornn. MNpeumywiectesa namatm HMC. Cneun-
dukaumm namatn HMC. Flash-namate ¢ npumeHeHnem 3D-IC.

Cnctembl aBTOMaTM3MPOBAHHOIO MPOEKTUPOBAHMUS C MNoadep)kkon TpexmepHbix WC.
MogenupoBaHune BnusHua TSV Ha napameTpbl nognoxkm B Sentaurus Interconnect. MNoga-
aepxka Tpaccmposkn 3D MC B Synopsys Custom Designer. Nposepka DRC gna TSV B IC
Validator. MogenupoBaHue mexcoeauHeHmn 3D NC B HSPICE. 3kcTpakumsa napasuTHbIX
anemeHToB ana TSV B StarRC.

Koabl ¢hopmupyembix komneteHuun: [lpouecc udydeHuss OUCUMNNUHBbI HanpaBneH Ha
dopMmnpoBaHNE INEMEHTOB crieayromx komneteHumn B cootsetcteumn ¢ roC BO n AOI
BO no gaHHomy HanpasrneHuto nogrotosku: MNMK-1, 5

PopMbl TEKyLLEN aTTecTaumu: oT4yeThl No flabopaTopHbIM paboTam.
dopma NPoMeXyTOYHOM aTTeCcTaLuun: 3K3ameH.

B1.B.[1B.7.1 KBaHTOBasA U onTU4YeckKkas 3JIeKTPOHMUKaA

Lenun n 3apgaum aucumnnumHbl: OOPMUPOBAHME Y CTYLEHTOB 3HAHUMA U YMEHWUW, NOME3HbIX
NpU BbINOSTHEHUN KYPCOBbIX W BbIMYCKHbIX KBaNM@UKaUMOHHbIX paboTt. [Onsa ycnewHoro
OCBOEHUSA OUCUMMANHBI HEOBXOANMO 3HaHWE AUCUMNANH « TBepaoTenbHaa 3MeKTPOHUKa» u
«CxeMoTexHuKa».
B pesynbTaTte 0CBOEHUS OUCUNMNANHBI CTYAEHT LOMKEH:

3Hamb, OCHOBHbIE 3Tanbl pasBUTUS MaTepuanoBegeHns, oCOOEHHOCTU COBPEMEHHOO
aTana pa3BuTUa maTepmanoBeaeHnss B 06ract TBepaoTeNbHOW ANEKTPOHUKY;

ymMemb, aHann3npoBaTb 60nbLUMe MaccuBbl MHOPMaLUM NO HAHOMaTepManoBeLEeHMIO,
BblOEeNAs camble 3HadYMMble NS PasBUTUS TBEPAOTENbHOW 3MEKTPOHUKN TeXHOSormyeckme
HanpaBfeHus;

grrademb OCHOBaMM 3HAHUM NO TEXHOMOMMYECKN NPOPbLIBHLIM HanpaBfeHNaM pa3BuTUs
MUKPO-, ONTO- N HAHOINEKTPOHUKM.

MecTto yye6HOM AncumnnuHbl B cTpykType AOI: (Kypc aBnseTtcs gucumnnmHomn no Bblbo-
py BapuaTtuMBHOW Yactu 6noka b1 [ducumnnuHel (MOAynu) nNoaroToBkM obyyatrowmxcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTtkoe coaepxaHue (AnaakTuyeckue eanmHULbl) y4e6HON AUCLMNIUHDI:

BeeneHue. lpeameTr 1M ucTopus pasBUTUA KBAHTOBOW U OMTUYECKOW IIIEKTPOHMUKM.
Cnocobbl onMcaHnsa U XxapakTepUCTUKN SNEeKTPOMarHUTHOrO U3nyyYyeHnsa OnTMYEeCcKoro anana-
30Ha. OCHOBHblE NOHATUA POTOMETPUN.

®unanyeckne 0CHOBbI KBAHTOBOW 3MNEKTPOHUKN. JHEPreTU4YecKne COCTOSAHNS KBAHTOBbIX
cuctem. Ontnyeckme nepexodpl. CTpykTypa cnektpoB. CNOHTAHHOE U BbIHYXXAEHHOE WU3NYy-
yeHne. KoadpdpuumeHTol SMHWTENHA. B3anmocBasb koadpdpuumeHToB AnHwTenHa. KBaHTo-
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BOMEXaHU4YeCcKoe onucaHue B3avMOOENCTBUSA OMTUYECKOrO M3My4YeHUs C KBaHTOBbIMWU CU-
ctemamn. CBA3b KOI(PMOUUNEHTOB DUHLITENHA C MATPUYHBLIMU 3rIEMEHTaMM ONMTUYECKUX ne-
pexonos. lNornoweHne n ycuneHne 3neKTpoMarHUTHOrO U3nyvyeHusi BeLecTBOM. AKTUBHbIE
cpeabl. MHBepcHasa HaceneHHoCcTb. MeToabl 3HepreTU4ecKom Hakadkm akTUBHbIX cped. [Byx-
, TPEX- N YeTbIpexypoBHEBas CXeMbl BO3OYXOEHUS akTUBHOW cpefbl.YCrnoBue camoBO30yx-
AEHNS1 KBaHTOBOW CUCTEMbI U YCNOBME HacbIWeHNa ycunenuna. LLnpuHa cnekTpanbHbIX nn-
HUN. EcTecTBeHHas wmnpuHa, ywmperHune Jonnepa.O6beMHbIi pe3oHaTop. Pe3oHaHCHbIe nu-
HUK pe3oHaTopa. [Job6poTHOCTL pe3oHaTopa. Pe3oHaTop ®abpu-lNepo. CenekTuBHble pe3o-
HaTopbl. Chepuyeckun pesoHaTop.

Knaccudumkaums n yctponcteo nasepoB. OCHOBHble Matepuarbl TBepL4OTeNbHbIX fa-
3epoB. YCTPOMCTBO TBEpAOTENbHOro nasepa. PybnHoBbIi nasep. Jlasepbl Ha kpucTannax u
CTeknax, aKkTUBMPOBaHHbIX HeoAMMOM. TBepaoTefnbHble nepecTpanBaemMble nasepbl. Bono-
KOHHble Nasepbl N nasepHble ycunutenu. BonokoHHble cBeToBoAbl. XKUAKOCTHbIE Nasepsbl:
MOMEKYIbl OpraHNYecKUX KpacuTenen, cMctema aHepreTu4ecknx ypoBHen, yctpomnctao. Cno-
cobbl JOCTUXEHNA MHBEPCUN B ra3oBbiX Nlazepax. [[ennn-HeoHOBbIN a3ep: CXema 3HepreTu-
YeCKMX YPOBHEN U YCTPOUCTBO. NOHHbIE, MONEKYNSAPHbIE, 9KCUMEpPHbIE, ra3oguHaMu4eckue,
XMMUYeCKMe nasepbl, Jla3epbl Ha napax MeTanna, nasepbl Ha CBOOOOHbLIX 3MEKTPOHaXx:
NpUHUMN paboTbl, OCHOBHbIE XapaKTEPUCTMKN U chepbl MPUMEHEHNS.

Mpnbopbl ONTOANEKTPOHMKK. 10NYNPOBOAHNKOBbLIE UCTOYHUKN HEKOFEPEHTHOrO U KO-
FePEeHTHOro OMTMYECKOro U3Ny4YeHUs:: NPSMO30HHbIE U HENPSMO3OHHbIE Mepexodbl B Mnomny-
NPOBOAHVKE; U3NyvaTernbHbIN pexmum paboTbl p-n nepexoaa; ONTUYECKUE N ANeKTpuYeckue
napamMmeTpbl CBETOAMOAOB; YCNoBNEe OOCTUXKEHUS MHBEPCUU B NOSTYNPOBOAHUKE; YCTPONUCTBO
NHXEKUMOHHBIX Na3epos; reteponasepsbl. [lornoweHne ceeta B nonynpoBogHukax. Knaccu-
dukaums otonpnemMHmkos. PoTopesncTopbl: NPUHUUN paboTbl, YCTPONCTBO, aneKkTpuye-
CKMWE XapaKTepUCTUKK, YyBCTBUTENbHOCTb. doToamoabl: NpuHUUN paboTkl, BONbTaMnepHas
XapakTepucTtuka, oToranbBaHN4Yecku n oToANOLHbIN peXMUMbl paboTbl. POTOTPAH3UCTO-
pbl: YCTPONCTBO; 3KBMBANIEHTHAA CXema; BOfibTaMnepHble XapakTepucTuku. GoTtonpnemMHuKm
C 3apsgoBOM CBA3bIO: NPUHUMM paboTbl, peructp casura, oOTOMYBCTBUTENbHAA MaTtpuua.
Mcnonb3oBaHne onTO3NEKTPOHHbIX NpMbopoB. Cxembl BKIOYeHUs hoTope3anctopos, hoTo-
anonos, ooTOTPaH3NCTOPOB.ONTPOHbI. OCHOBHbIE WHTErpasibHO- ONTUYECKUE ISIEMEHTHI.
OnTtnyeckne mmkpoBonHoBoabl. AnekTpAOllTnueckune, marHntAOlTNYeckne, akyctAOlMTH-
yeckne moaynsatopbl ceeta. AkycTAOlTrMYeckue gednektopbl. [lepcnekTMBHble Hanpasne-
HUS KBAQHTOBOW U OMNTUYECKOWN 3MEKTPOHUKU. HennHenHo-ontnyeckne apdektbl. POTOHHbIE
Kpuctannsl. [lonorpacunyeckne cuctemsl.

Koabl dopmupyembix KomneTeHuun: [lpouecc m3yvyeHWss OUCLMNAWHBI HanpasreH Ha
dopMmnpoBaHnE 3NEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHoMy HanpasneHuto NnogrotoBku (cneumnansHoctn): OMNK-2; MK-2

®dopMbI TeKyLLer aTTecTauumn: oT4eThbl N0 flabopaTopHbIM paboTam.
dopmMa NPoOMeXyTOYHOM aTTecTauuun: 3ader.

51.B.1B.7.2 B53.B.[1B.1.1 TexHonorma marepuanoB MUKPO-, ONTO- U HAHO3NMEKTPOHUKU

Lenu v 3agaun gucumnnuHbl: OPMUPOBaHME Yy OOy4yaloLMXCHA KOMMMEKca 3HaHUN B
obnactn MU3MKO-XMMUYECKMX OCHOB MaTepuanoBegeHuss B 0bnactm MUKpo-, ONTO- U
HaAHOJMEKTPOHNKM, HEOOXOAUMbIX ONs peweHns dyHAaMeHTanbHbIX U TEXHOMOrMYecKmx
npobnem co3gaHus 3NEKTPOHHbIX YCTPOMCTB C BbICOKOW, CBEPXBLICOKOW U YrbTPaBbICOKOM
cTeneHblo UHTerpaumn. B npouecce nsyvyeHms AncunnianHbl HeobxoaumMo cdopmmpoBaTth y
00y4aloLLMXCA KOMMNIIEKCHbIN Noaxoa K npobnemam pasmepHOro nosyyYeHns TsepaoTenbHbIX
CTPYKTYp Ha 6ase mucnonb3yembiX U NepcnekTuBHbIX MatepuanoB. OgHon u3 uenen kKypca
aBnsetca npuobpeteHne CTygeHTOM AOMOMHUTENBHbIX 3HAHUA O BELeCTBe, B TOM 4YuCre O
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BO3MOXXHOCTU MNOSTy4EeHUA U MogudumKaumMm CBOMCTB HOBbIX NEPCNEKTUBHbLIX MaTepuasrioB C
NCMNOSIb30BaHNEM MEPeaoBbIX TEXHOMOMMYEeCKNX MeTooB. 3agavya MCUMnnHbl — NnokasaTtb
onpenensarLLyto posib TEXHOSIOMMN MaTepuanoBeLeHNs B Hay4YHO-TEXHUYECKOM Mporpecce
oTpacnn. K OCHOBHbIM 3agadyaM Kypca OTHOcUTCA dopmupoBaHme Yy obydatowmxca
LeNOCTHOro npeaCcTaBleHns O 3aKOHOMEPHOM pPas3BUTUM U COBEPLUEHCTBOBAHUU 3HAHWUN B
obnactM TexHonormm MUKpPO-, OMNTO- U HaHoOMaTepuanoBedeHud, O npeobnagatoliem
BSIMSHUN NSI@3MEHHbIX, MYYKOBbIX WU WHbIX COBPEMEHHbIX TEXHOSIOMMW Ha NEePCneKTUBbI
pasBUTUA MUKPO- , OMTO- N HAHOINEKTPOHUKMN.
B pe3ynbTaTte 0CBOEHUS AUCUMUMINHBI CTYOEHT OOJTKEH:

3Hampe, OCHOBHbIE 3Tanbl Pa3BUTUS MaTepuanoBeneHusi, 0CO6EHHOCTM COBPEMEHHOIO
aTana pasBuTua MatepuanoBeaeHnsa B 06nactm TBepaoTeNbHON ANEKTPOHUKMU;

yMemb, aHanuanpoBaTb 6onbLine MaccuBbl MHOpMaLUMn No HAHOMaTepuanoBeaeHIO,
BblOenAs camble 3Ha4YMMble ONS pasBUTUS TBEPOOTENIbHOM 3SIEKTPOHUKM TEXHOMOrnyeckmne
HanpaBneHus;

g/1ad0empb OCHOBaMU 3HAHUN NO TEXHOSTONMYECKM NPOPbLIBHBIM HanpaBneHnsaM pasBuTUSA
MUKPO-, ONTO- U HAHOSNEKTPOHUKN.
MecTo yuye6HOM gucumnnuHbl B cTpyktype AOI: (Kypc sBnsieTcs gucumnnimMHom no Bbibo-
py BapuaTtuMBHOW Yactu 6noka B1 [ducumnnuHel (MOAynu) NOAroToBKM OByvaroLMXCs no
HanpasneHmto 11.03.04 «OnNekTpoHMKa 1 HAHO3MEKTPOHUKAY .
Mpn ee n3ydyeHUN CTyOEHT OOMMKEH OpPUEeHTMPOBaTbCs B MHOroobpasun maTtepuanoB afiek-
TPOHHOW TEXHWKW, BrageTb MHdopMaunen o6 MCTOpUYECKMX aTanax U3ydeHus u npumMeHe-
HUA 6a30BbIX MOMYNPOBOAHMKOBLIX MaTepuanoB, pasnuyaTtb NPUHLMMIMANbHYIO pasHULy
MeXay MUKPO- N HAHO3SEKTPOHMKOM, OCOOEHHOCTU ONTO3NEKTPOHUKN. [ucumnnnHa npealue-
cTByeT BonbLioMy 60Ky NpeaMeToB, N3yyarLwmx Npudopbl U CTPYKTYPLI, B OCHOBE KOTOPbIX
NEeXUT NpaBuibHO NogobpaHHbI Matepman ¢ 3agaHHbIM NepeyHeM CBOWCTB, a TaKke AUC-
UMnavHam, paccMaTpuBaloWLnM (husndeckme nNpouecchbl B COXHBIX FeTEPOreHHbIX CTPYKTY-
pax.
KpaTkoe copepxxaHue (AMaakTudeckme eamHuUuUbl) y4eOHOW AucuMnnuHbIL: JucumnnmHa
cocTtouT U3 nATK pasgenos. Paspen 1. BegeHne B maTepuanoBegeHue. Belectso, matepu-
an, asa. OCobeHHOCTN TOHKOMNMIEHOYHOro MatepuanosegeHusi. OcobeHHOCTU B3anmoaemn-
CTBUA MaTepuanos C usnydyeHmem. Pasgen 2. [MonynpoBOOHWK, NPOBOAHWUK, ANSNEKTPUK.
Kpnctannoxmmmyeckoe CTpoeHne n 0OCOBEHHOCTU TUNa XMMNYECKON CBA3W. BnvkHun, ganb-
HUK nopsigok. Kpuctannuyeckas pewetka. Pasgen 3. BBegeHne B HaHOMaTepuanoBeaeHue.
MaTepwuanbl MUKPO-, ONTO- U HAHOJNEKTPOHUKN. HaHOTeXHONormm n ux ponb B nporpecce
TBEPOOTESIbHOM 3NEKTPOHUKN. [NoHATE HaHOMaTepuana, Knaccugukaums HaHomaTepmanos.
Ponb noBepxHOCTU 1 rpaHuy pasgena. MNonynpoBOAHWKOBbIE HaHOMaTepuarnbl, HAHOCTPYK-
TYpHble MaTepuansl, yrrnepogHble HaHomartepuanbl. MaTepuansl A9 OMTO3NEKTPOHUKN.
Paspgen 4. Knaccudukaumss OCHOBHbIX TEXHOMOIMMM noryyYeHuss HaHomaTepuanoB. Moneky-
NAPHO-IydeBast anUTaKCcusl, 30fb-reflb TEXHONOMMKN, MaTPUYHbIN CUHTE3, Mia3MeHHbIE U Na-
3epHble crnocobbl hopMmMpoBaHMa HaHOMaTepuanos U MetToabl X moandukaumn. Pasgen 5.
Camocbopka n camoopraHmsaumns B TEXHOSOrMM NOSTy4YeHUs HAHOMaTepuarnoB, KOHTAKTHOE U
OeCKOHTaKTHOe (hbopMUpPOBaHME MNOBEPXHOCTU MOASIOXKEK, MEPCNEKTUBbI YrneponHOM anek-
TPOHUKK, HAHOKOMMO3UTbI, HAHOKEpPaMuKa, HAHOCTEKNa 1 ap.

Koabl ¢opmupyembix komneteHuun: [lpouecc u3ydeHus AMCUMNNAWHBI HanpaefeH Ha
bopMmnpoBaHNE INEMEHTOB crieayrowmx komneteHumn B cooteetcteumn ¢ rOC BO n AOI
BO no gpaHHomy HanpasneHuto nogrotoBku (cneunansHoctn): OMNK-7; MK-5

dopmbl TEKYLLIEN aTTecTaummn: oTyeTbl Mo nabopaTtopHbIM paboTam.
dopma NPOMeXKYyTOYHOM aTTecTaLun: 3a4eT.
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B51.B.1B.7.3 TpeHuHr y4yeb6HOro B3aMmmMoaencTBus Ans ooy4yarolmuxcsa ¢ orpaHuyeH-
HbIMU BO3MOXHOCTAMU 300POBbA

Llenn n 3agaym yyebHOM AMCUMNIINHBI

Llenb: dopmupoBaHue komnnekca 3HaHUn, yMEHUA U HaBbIKOB, 06ecnevnBatoLLmnX rotos-
HOCTb K COBMECTHOW OEATENbHOCTU U MEXITMYHOCTHOrO B3aMmMoaencTensa cybbektos obpa-
3o0BaTenbHOM cpefbl By3a. HayunTb yyawmxcsa ¢ OB3 npaBunbHO OpMEHTUPOBATLCS B COX-
HOM B3aMMOLENCTBUN Jt0AEN U HAXOOUTb BEPHbIE peLleHns B CNOPHbIX BOMpocax.

3agavyamu AUCUMNIUHLI:

1) oTpaboTaTb HaBblKM OUArHOCTUKM U NPOTrHO3MPOBAHUS KOHPSIMKTA, YNPaBNeHNa KOH-
NUKTHOM cUTyaumen, a Takke HaBblKOB BeLeHWS NeperoBopoB WM ynpasneHns neperosop-
HbIM npoueccoM B obpasoBaTernbHOW cpefe BYy3a;

2) dbopmupoBaTb NPeACcTaBeHNs O pasfiMyHbIX NoAXo4axX K paspeLLeHnto KOHGMNKTOB B
obpasoBaTenbHOW cpeae By3a;

3) 0CO3HaHWEe MeXaHU3MOB N 3aKOHOMEPHOCTEN NepPeroBOPHOro npouecca;

4) cTaBUTb 3afayM caMOU3MeHeHNa B OBLLEeHUN U pellaTb WX, UCMOSMb3YSA MOMyYEeHHbIN
OnbIT;

5) npoekTupoBaTb aTMocepy Ana KOHCTPYKTUBHOIO B3aMOLENCTBUS.

MecTto yye6HOM AncumnnuHbl B cTpykTtype AOI: (Kypc aBnsietcs gucumnnmHomn no Bblbo-
py BapuaTuMBHOM 4actu 6noka b1 [OucuunnuHbl (Mogynu) NOAroTOBKM OBy4varomxcs no
HanpasnieHnto 11.03.04 «BnekTpoHMKa U HAHOJNEKTPOHUKa .

KpaTkoe coaepxaHue (AnaakTuyeckue eaAMHULbI) y4e6HON AUCLMNIIUHDI:
CpeactBa 1 npyeMbl KOMMYHUKaLMK
Mcuxonormyeckme oCcHOBbI O6LLEHUS
[enosoe obueHne
Mo3nuns B 06LLIEHUN N MPUHATUE KOHCTPYKTUBHbBIX peLLEeHNIA
Cuncrtema B3aMMOOTHOLLEHUI MeXAyY yYaluMMncs By3a u npenogasaTtenieM BbICLUER LLKOMbI
NHavBmayanbHble 0COGEHHOCTUM MPOdECCMOHANbHO-NMYHOCTHOrO pa3sutua Byaywmx cne-
umanuctos ¢ OB3
Ponb ncnxonoruyeckon camoperynsaumm B nogaep>KaHum KOHCTPYKTUBHOIO B3aMMOAENCTBUSA
Ooyaywmx cneunanuctos ¢ OB3
TexHVKN pa3BUTUS KOHCTPYKTUBHOIO B3aMMoaencTeus dyayuimx cneynanuctos ¢ OB3 B oc-
HOBHBbIX MCMXOMOro-neaarornyecknx HarnpasneHusx ncuxotepanmm
Penakcauma n megutaums kak MeTogbl NCUXONOTMYECKOW caMoperynsaumm u pasrpysku by-
aywmx cneumanuctos ¢ OB3
MeToauka ayTOTpEHUHra B pa3BUTUM KOHCTPYKTMBHOrO B3aumopencteusi bygywmx cneuma-
nuctos ¢ OB3

Koabl c¢hopmupyembix komneteHummn: [lpouecc M3ydeHuss OUCUUNIIMHBI HanpaefeH Ha
dopMmnpoBaHuEe INEMEHTOB crieayrowmx komneteHumn B cootsetcteum ¢ roC BO n AOTI
BO no gaHHOMy HanpasneHuto NoaroToBku (cneumansHoctn): OK-6; OK-7

¢OprI TeKyI.I.leﬁ aTrecTaunn: rnpakTnv4eckme 3aHATnA.
dJopma npome)KyTquoﬁ aTTecTauumn: 3a4eT.

51.B.1B.8.1 JlabopaTopusa No TeXHONoruu

Llenu n 3apaun gaucumnnuubl: JucunnnmHa oopmupyeT y 0bydatoLmxcsa 3HaHUS U YMEHUS,
noniesHble Ans BbINOMHEHUSA KYpPCOBbIX U AUNSIOMHbIX paboT. [Ons ycnewHoro OCBOEHUSA
AVCUMMINHBLI  Heobxoaumo  3HaHue aucumnnuHbl  B3.B.0.3 OcHOBbLI TexHomormm
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WHTErpanbHbIX CXEM.

Llenbto 1 3agavyamu gncuUmMninHbl ABNATCS U3yHeHWe OCHOBHbIX MPUHLUMMNOB NpoBeaeHNs
TEXHOMOrMYecknux ornepauum n pacdeta TEXHOMNOrMYecKMx napameTpoB, UCMOSb3yeMblX B
NPOU3BOACTBE NHTErpasibHbIX MMKPOCXEM Pas3fnYHbIX KNacCoB.

B pesynbTate ocBOEHMS OMCUMNNNHBI OBY4atoLWMACA OOIMKEH:

3Hamb: OCHOBHbIE 3Tanbl TEXHOMOMMM N3rOTOBIIEHNS MHTerpasnbHbix Mukpocxem (MMC) un
X XapaKTepUCTUKWN; OCHOBHble W BCMNOMOraTesibHble Martepuanbl, NpUMeHaeMble AN
narotosrnenmss VIMC; LWMPOKO wmcnonb3yemble TexXHONorMyeckme onepauum M MeToabl
nAOllepaUnoHHOro  M3roTOBMEHUA  U3OENUA  MUKPOISIEKTPOHUKM U TBEPAOTENbHOWN
3NEKTPOHMKMN; MeTOAbl KOHTPOSS NapamMeTpoB TEXHONOMMYECKNX onepauuni.

ymMemsb:  yCTaHaBnNMBaTb  3aBUCUMOCTb  KOHTPOJSIbHbIX  MapamMeTpoB  OCHOBHbIX
TEXHOJSIOrMYECKMX onepaumm OT UX PEXUMOB; U3MEPSATb, pacCYUTbIBaTb, KOHTPONMPOBATb
OCHOBHbIE NMapaMeTpbl TEXHOMOrMYeCKNX onepauun.

grademsb: CBEAEHUSMU O TEeXHONOrMM W3roToBfEHUs MaTepuarioB U 3f1eMEHTOB
9NEKTPOHHOM TEeXHUKN, 06 OCHOBHbIX TEHAEHUUSAX pasBUTUS SNEKTPOHHOW KOMMOHEHTHOM
6asbl.

MecTto yuye6HOM AncuUnnuHbl B CcTpykType AOIT:

Kypc siBnseTca amcumnnuHon no BblIbOpy BapuaTMBHOM 4Yactu 6noka B1  [OucunnnuHbl
(mogynu) noarotoBkn obyyawowmxces no HanpasneHuto 11.03.04 «3nekTpoHuka w
HaHOJMEKTPOHUKAY.

KpaTkoe cogepxaHue (AMAaKTUYECKMEe eauHULbI) y4eOHoOM ancunmnnuubl: [JucumnnmHa
COCTOUT M3 wWecTn pasgenoB. Pasgen 1. MexaHndeckas o6paboTka KpeMHMEBBIX MNACTUH.
LLnncoBaHme n nonMpoBaHne KpeMHUEBLIX NnacTuH. Pasgen 2. [NonyyeHne p-n nepexoos:
anddysns, MoHHaa umnnaHTauus. Pasgen 3. TpasneHwe MUKPOCTPYKTYp. PeaktuBHOe
nnasmoxmmmnyeckoe TpaeneHve. Pasgen 4. Metannusauma B Npou3BOACTBE MHTErparbHbIX
MuKpocxeM. MeToq marHeTpoHHOro pacnbineHusi. Pasgen 5. [uanekTpuyeckme MieHKn Ha
kpemHun. Pasgen 6. Vcnbitanna MMC-cTpykTyp. @yHKUMOHANbHbIE UCNbITaHUs. VicnbiTaHus
Ha repMeTUYHOCTb. PacyeT kputepusi HageXXHOCTW.

Koabl dopmupyembix komneTeHuun: [lpouecc m3ydyeHWss OUCLMNNWHBI HanpasBrneH Ha
dopMmnpoBaHNE SNEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHoMy HanpasneHuto nogrotoBku (cneunansHoctn): OMNK-5; MK-2

®dopMbI TeKyLLer aTTecTauumn: oT4eThbl N0 labopaTopHbIM paboTam.
dopmMa NPoOMeXyTOYHOM aTTecTauuun: 3ader.

51.B.[1B.8.2 JlTabopaTopuss N0 MeTposiorum

Lenu v 3apauv aucumnnuubl: JucumnnnHa oopmmpyeT y 00y4aroLmnXcs 3HaHMSA U YMEHNS,
nosfiesHble Afs BbINOSTHEHUSA KYpPCOBbIX WU AUNSIOMHbIX paboT. [Ons ycnewHoro OCBOEHUS
OUCLUMNINHLI Heobxoammo 3HaHue aucuunnuHbl B3.B.0O[0.4 MeTtoabl MaTemMaTuUyeckomn
dusuku, 63.6.4 — meTponorus, ctaHgapTU3aumsi U TEXHUYECKUE U3MEPEHUSI.
Llenbto 1 3agadamu gmcumnimHel (popMmMpoBaHME 3HAHUW M HaBbLIKOB B U3YYEHUN Teopuu
namepeHnn n obecnedeHnss X eOuHCTBA, OCBOEHWE CTyAEHTaMuW TEeOpPeTUYECKUX OCHOB
MeTpOsoruun, ctaHgapTusaumn.

B pesynbTarte ocBOeHMS MCUMNANHBI 0ByYatoWMNCs OMKeEH:

3Hamb: TEXHONOINIO PaboTbl B COBPEMEHHbIX ONEepPaLMOHHbIX cpeaax, OCHOBHblIE METOAbI
pa3paboTkM anropuTMOB W MNpPOrpamMMm, CTPYKTYpbl [daHHbIX, WUCMOMb3yemble AN
npeacTaBneHns TUNOBbIX MHPOPMAaLMOHHbLIX OOBEKTOB, TUMOBblE anropuTMbl 06paboTkM
AaHHbIX;
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-MEeTOOMKM BbINOSTHEHWS U3BMEPEHUN;

ymMemsb: ycTaHaBnMBaTb  3aBMCUMOCTb  KOHTPOJSIbHbIX ~ MapamMeTpPOB  OCHOBHbIX
TEXHONMOMMYECKMX OMepaunii OT UX PEXMMOB; M3MEPATb, PacCUUTbiBaTb, KOHTPONMPOBATb
OCHOBHbl€ NapameTpbl TEXHONOMMYECKUX Onepauuii;

-MCnonb3oBaTb CTaAHAAPTHble NakeTbl MPUKNAAHbIX  MNpOrpaMM AN pPeLueHus
npakTU4eckunx 3agay;

- UCNOMb30BaTb TEXHUYECKMEe CPeacTBa [N U3MEPEHUst pPasnuyHbiX (U3NYecKmx
BEITNYMH;

grnadems. CBeAEHUSIMU 06 OCHOBHbIX 3aKOHOMEPHOCTSAX U3MEPEHWI, BNUSIHWE KayecTBa
N3MEpPEHMIN Ha KaYeCTBO KOHEYHbIX Pe3yrbTaToB METPOSIOrMYECKON AESTENBHOCTU, METOO0B
N cpefcTB obecneyeHnss e4MHCTBa N3MEPEHMN.

-HaBblKaM1 U3MepPEHUS1 OCHOBHbIX (DU3NYECKMX NapaMeTpoB.

MecTo yyebHOM AncuMnnuHbI B cTpyKType AOIT:

Kypc aBnsieTcs ancumnnuHon no BbIGopy BapuaTuBHOM Yactu 6noka b1 ducumnnuHbel (Mo-
Aynuv) noAarotoBky obyyatowmxcest no HanpasneHno 11.03.04 «3nekTpoHUKa U HAHO3NEKTPO-
HUKa».

KpaTkoe cogepxaHue (AMpaKTUYeCKMe eauHULbI) y4eOHOM aucunmnnuubl: [JucumnnmHa
COCTOUT M3 WecTn pasgenos. Pasgen 1. TeopeTudeckne OCHOBbI METPOSOMMN; OCHOBHbIE
MOHATUS, CBAA3aHHble C OObeKkTamMu M3MEPEHUS: CBOWCTBO, BESIMYMHA, KONMYECTBEHHbIE U
Ka4yeCTBEHHble MPOSIBIEHNs1 CBOMCTB OOBLEKTOB MaTepuanbHOro MmMpa; OCHOBHbIE MOHATUA,
CBA3aHHble cO cpeactBamu uamepenun (CW). Pasgen 2. Knaccudukaumsi cpencts
N3MEPEHUN W MOrpelHOCTEN CpeacTB W3MEPEHUA, HOPMUPOBAHWE METPONOrMYECKMX
XapakTepUCTUK M noeBepka cpeacts usamepeHun. Pasgen 3. oHATME MEeTpPOSiorm4yeckoro
obecneyeHns opraHM3aLMOHHble, Hay4Hble M MEeTOANYECKME OCHOBbI METPOSIOrMyecKoro
obecneyeHnsa npaBoBble OCHOBbI 0b6ecnevYeHns eaUHCTBA U3MEPEHNN OCHOBHbIE MOMOXEHUS
3akoHa P® 06 obecneyeHnn eguHCTBaA U3MEPEHUN CTPYKTypa U OYHKLUN METPOOrM4eckon
CNyXObl NPeanpuaTUS, OpraHn3aunn, YYpexxoeHusl, SBASIOWNXCS IPUONYECcKUMN nuuamu;
Pasgen 4.00opygoBaHMe U MeTOoAdbl U3MEpPeHUsi HaHopa3MepHbIX cucteM. CkaHupytowas
3oHgoBas mMukpockonusa. Pasgen 5. Metponorna HaHopasMepHbiX cuctem. Paspen 6.
O6paboTka gaHHbIX, Nosly4eHHbIX MeTogammn C3M.

Koabl dopmupyembix komneTeHuuin: [lpouecc m3ydyeHWss OUCLMNNWHBI HanpasrneH Ha
dopMmnpoBaHuE 3NEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHoMy HanpasneHuto nogrotoBku (cneunansHoctn): OMNK-5; MK-2

®dopMbI TeKyLLer aTTecTauumn: oT4eThbl No labopaTopHbIM paboTam.
dopmMa NPoOMeXyTOYHOM aTTecTauuun: 3ader.

51.B.[1B.9.1 MopnenupoBaHue B Matlab

Llenu v 3agauv AMCUNNNWHDI:
Llenb ancuunnmnHel COCTOUT B U3yHEeHUM NporpaMMHoOro matemaTtumyeckoro naketa MATLAB.
B pesynbtarte oCcBoeHMS ANCLMMINHBI 0ByYatoWmMInca OOMMKEH:

3Hampb. OCHOBHbIE CUHTAKCUYECKME KOHCTPYKUMM £3blka, (QyHKUuMM paboTbl C
ynpaBnsemMon rpaduvkon, QYHKUMM ONS  peleHus YUCIEeHHbIX 3adadv, CUMBOSIbHbIE
BO3MMOXXHOCTMW.

ymMemb: TNPUMEHATb MOMyYEeHHble HaBblkM paboTbl C MNporpaMMon C  LEnbio
NCMNOJSIb30BaHNA MOMYYEHHbIX 3HAHUW NS peLleHna MaTeMaTuyecknx n omsnveckmux 3ajaud,
BO3HMKAKOWMNX B Mpouecce panbHenwero obyvyeHna cTygeHTa W npu  pabote no
cneynanbHOCTN.
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g/rlademp. HaBblkaMi pa6OTbI C NakeToM CUCTEMbI KOMI'IbI-OTGpHOVI MaTeMaTuKun.

MecTo y4yebHOM ancuunnuHbl B cTpykTtype AOI: Kypc saBnseTcs gucumnimHon no BblIGO-
py BapuatuMBHOM 4Yactu 6noka B1 [OucumnnuHel (Modynu) noaroTtoBkM obydaromxcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTkoe conepxaHue (AuAaKTMYeCKue eauHULIbI) y4eOHOW ANCLUNIIUHDI:

AuncumnnuHa cocTouT U3 LWeCTn pasgenos.

Paspgen 1. WHctpymeHTapun MATLAB. BbluncneHve apudMeTUyecKux BblipaXKeHun B
MATLAB. OcHoBHble maTemaTtunyeckmne pyHkumm MATLAB.

Pasgen 2. Onepauun Hag BekTopamu. ManunynmpoBaHue maTtpuuamu. OCHOBHbIE MATPUY-
Hble onepauun.

Pasgen 3. [IBymepHasa rpadmka. TpexmepHasa rpaduka. CneumanbHas M AecKkpunTopHas
rpaduka.

Pasgen 4. M—cannbl cueHapueB n yHkumin. OcHoBbl NporpaMmupoBaHus. CUMBOSbHbIE
MaccuBbl. COXHbIe TUMNbI JAaHHbIX.

Pasgen 5. YncneHHble meToabl. PelueHne ypaBHeHnn B cucteme Matlab

Pasgen 6. PaspaboTka rpaduyeckoro nHtepdenca nons3osatenda (GUI). CosgaHne BHelLu-
Hero Buaa nHtepdenca

Koabl ¢popmnpyemMbix KOMNeTeHLUN:

Mpouecc M3yyYyeHUsa OAUCLMNIMHBLI HanpaBneH Ha (QOPMUPOBAHWE JMEMEHTOB CreaylLmx
komneTteHumn B cootBeTcTBuM ¢ ®IOC BO n AOIN BO no gaHHOMY HanpaBrieHMo NO4roTOB-
ku (cneumanbHocTu): OlK-9; MNK-2

PopMbl TeKyLlen aTTecTaumun: oT4eThbl NO NlabopaTopHbIM paboTam, KypcoBada paboTa, Te-
CTMpOBaHue, pedepatbl, onpoc.
Popma NpoOMeXYTOHYHON aTTecTauumu: andpdepeHuMpoBaHHbIN 3a4eT.

51.B.1B.9.2 CpeacrBa namepeHuun Ha 6ase LabView

Llenu 1 3agayum gucumnnuHbl:

Llenb gucumnnuHbl — ¢OpMUpPOBaHME Yy CTYAEHTOB 3HAHUS W YMEHWUS, MnonesHble npu
BbIMOJSTHEHUWN KYPCOBbIX M BbINMYCKHbIX KBANMMUKaLUMOHHbIX paboT. [ns yCnewHoro 0CBOeHNs
ANCUNNNNHBI HE0BX0AMMO 3HAHUE OCHOB MHPOPMAaTUKMN.

MecTto yyebHON ancuunnuHbl B cTpyktype AOI: Kypc asnseTtcs gucumnimHom no Bbibo-
py BapuaTtuMBHOW Yactu 6noka b1 [ducumnnuHel (MOAynu) NoaroToBkM oByyaloWMXcs no
HanpasneHuto 11.03.04 «OnekTpoHMKa 1 HAHO3NEKTPOHUKAY .

KpaTtkoe coaepxaHue (AnaakTuyeckue eanmHULbl) y4e6HON AUCLMNIUHDI:

BeepoeHne. O630p un3MepuTenbHbIX CPeacTB WM Bo3MOXHocTten LabView. LabView B
aBTOMaTU3ALNN N3MEPEHNIA.

BuptyanbHole npubopbl LabView. bBubnuoteka BupTyanbHbix npubopoB LabView.
Wcnonb3oBaHne BUpTyanbHbIX Npubopos

CurHanbl B LabView. Knaccudpumkaums curHanos. lNpeaBaputenbHaa obpaboTtka curHanos.
Anckpetnsaumsa. Cxembl wusMepeHusi: auddepeHumanbHas, € 00WwuM  3a3eMSIEHHbIM
NpOBOAOM, C OBLLMM He3a3eMNeHHbIM NPOBOAOM.

CosgaHne nameputenbHOro npunoxeHuns. dusmyeckne n BuptyanbHble KaHanbl B NI-DAQ.
3apgaum B NI-DAQ. 3nemeHTbl yripaBneHusa curHanamuv B LabView.

NamepeHne wun reHepauuss curHanoB ¢ wucnonb3oBaHnem VI NI-DAQmMx. WamepeHue
HanpsKeHWsi MOCTOSIHHOrO M NepeMeHHoro Toka. M3mepeHuwe cunbl Toka. WM3amepeHue
conpotuernenuns. MamepeHne TemnepaTypbl. VI3amepeHue 4acToTbl aHanoroBoro curHana.
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M3mepeHne napameTpoB UMGPOBOro WMMMYNbCHOrO curHana. [eHepauuss HanpsKeHus.
"eHepaumsa UMPPOBbLIX UMMYNbCHBLIX CUTHASIOB

Koabl popmnpyemMbix KOMNeTEHLUN:

Mpouecc n3yyeHuUss AUCUMNANHBbI HanpasfieH Ha (POPMMPOBAHME INIEMEHTOB CReayoLnX
komneTteHumn B cootBeTcTBUM ¢ PIOC BO n AOIN BO no gaHHOMY HanpaBrieHuo No4roToB-
Kn (cneuyunanebHocTn): MK-1, 2

PopMbl TeKyLlen aTTecTaumn: oTyeThbl No nadbopaTtopHbiM paboTam, KypcoBada paboTa, Te-
CcTupoBaHue, pedepaTthbl, Onpoc.
Popma NpoMeXyTOHHOM aTTecTaummu: andpdepeHLMpoBaHHbIN 3a4eT.

B51.B.1B.10.1 MukpoanekTpoHUuKa

Llenu v 3agauv AUCUNNNVHDI:

Llens auvcumnnuHel — opmMuMpoBaHMe Yy CTYOEHTOB 3HaHUS W YMEHUs, nosie3Hble npu
BbIMOSTHEHUMN KYPCOBbIX M BbIMYCKHbIX KBANMUKALUMOHHbBIX paboT. [1ns yCnewHoro 0CBOEHUs
AVNCUMMINHBI  HEeobXoaAMMO  3HaHWe  AUCUMNANH  «TBepaoTenbHasi  AfEKTPOHMKay,
«CxemoTexHuka».

Mecto y4yebHOM ancuunnuHbl B cTpyktype AOI: Kypc saBnseTcs aucumnimHon no BbiGO-
py BapuaTtmMBHOW Yactu 6noka B1 [ducumnnuHbl (MOAyrnv) MOArOTOBKM OBy4arowmxcsa no
HanpasneHmto 11.03.04 «OnNekTpoHMKa 1 HAHO3NEKTPOHMKAY .

KpaTkoe copepxaHue (AuAaKTMyYeckme eguHULIbI) y4eOHOW ANCLUNIIUHDI:

BeegeHue. MNMpegmetr MuKpoanekTpoHukU. OCHOBHble TepMUHbI W onpeaeneHus. Knac-
cucpmkaumna UMC no dyHKUMOHANbHOMY Ha3Ha4YeHuo, METOA4AaM U3rOTOBIEHMUS, CTENEHUN WH-
Terpauun. STanbl NnpoekTnposaHna MMC.

NHTerpanbHble cxembl Ha BUNONSPHbLIX TpaH3ucTopax. [1onynpoBOgHUKOBLIE MHTErparb-
Hble pe3ncTopbl. Anddy3moHHbIE, NMUHY-, NOHHO-NTIErMPOBaHHbIE PE3UCTOpPbI, SKBMBANEHTHbIE
CXeMbl, YaCTOTHble cBOMCTBA. VIHTerpanbHble nonynpoBOAHMKOBbIE KOHAeHcaTopbl. Oduddy-
3MOHHbIE KOHAEHCAaTOpPbl, KOHCTPYKUUM U OCHOBHbIE XapakKTepUCTUKWU. Tunbl p-N-nepexonos,
bapbepHas emkocTb. MAlM-KoHOEHCATOPLI, 9KBMBANEHTHbIE CXeMbl. VIHTerpanbHble Gunonsap-
Hble TPaH3UCTOpbl. Pasnuuna ANCKPeTHbIX U MHTEerpasnbHbIX TPAH3UCTOPOB, CNnocobbl n3ons-
unmn, TexHonorua. VHTerpanbHble p-—N—p-TPaH3UCTOPbI, XapakTepuctuku u tononorus. MHo-
rOAMUTTEPHbIE U MHOTOKOMNNEKTOPHbIE TpaH3ucTopbl. CocTaBHble TpaH3auctopbl B UMC. Tpah-
3ucTopbl ¢ 6apbepom LLUoTTKM. KOHTAKT MeTann-nonynpoBoaHuK. KOHCTpYKUMKM TPaH3UCTOPOB
¢ 6apbepom LUOTTKM. HYacTOTHbIE XapaKTepuCTUKK. Jlormyeckme anemMeHTbl Ha GUNoNspHbIX
TpaH3uctopax, TTJ1, TTIIW-nornkn. MHTerpanbHble Anoabi.

MMC na M[IOlM-tpaHauctopax. CpaBHutenbHble xapaktepuctukun MOM n 6GunonapHbix
MMC. MAM-TpaH3ncTopbl ¢ MHAYLUMPOBAHHBIM M BCTPOEHHbBIM KaHanamu. MNMpuHuunsl paboThl.
MoporoBoe HanpspkeHne. Cxembl BkioveHus MIOM-TpaH3ucTtopoB. Ctatuyeckue xapaktepu-
CTUKW. OKBMBaneHTHaa cxema. ManocurHaneHble xapaktepuctnkm MOMN-TpaHsucTopos. Oco-
GeHHOoCTM cTaTnyeckmx xapakrepmuctnk MAMN-TpaH3NMCTOPOB C KOPOTKMM KaHanom. dusmyeckne
OCHOBbI KOPOTKOKaHasnbHbIX addekToB. OrpaHnyeHus boicTpogenctams MOIMN-TpaH3MCTOpPOB.
Cnocobbl ynpaBneHuss noporosbiM HanpskeHvem. KoHctpykumm MAMN-TpaH3uctopos. Mac-
wrabHaa muHuaTtiopusaums MOM-tpaHsuctopos. KMOI MMC, npeumyliectBa, OCHOBHbIE
koHcTpykumn. KHW KMOT1. Jlornyeckne anemeHTol Ha KMOI1. NUuBepTop, U-HE, AJTNU-HE. Oc-
HOBHble xapaktepuctukun. Tononorus. BUKMOIT MUMC. TexHonorus. Jlornyeckue anemMeHTbl.

KauvecTtBo n HagexHocTb VC. MNokasaTenu kavyectBa. Bugbl n mexaHuambl otkasos MMC.
PacyeT HagexHoCTH.
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dyHKUMOHaNbHaa MUKPOanekTpoHunka. OnpepeneHune. Npubopbl ¢ 3apsgoBOM CBA3bHO
(M3C). YcTtponctea Ha ocHose [M3C. JInHum 3agepxkn. YcTponctea npeobpasoBaHms nsobpa-
XeHns. OunbTpbl. PUanyeckme OCHOBbI (PYHKLMOHANbHOW aKyCTO3MEeKTPOHUKK. [peamMeT aky-
CTO3NEKTPOHUKN. Tunbl NOBEPXHOCTHLIX akycTudeckux BonH (MAB). MaTepuansl akycTtoanek-
TpoHukn. Cnocobbl Bo3byxaeHns un ynpasneHnsa NAB. AkycTtoanektpuyeckui adpdekt. MNpu-
6opbl PYHKLMOHANBHOW aKyCTOANEKTPOHUKN. JInHum 3agepxkn. Gunbtpbl. AKycTAOlNTUYeckne
npeobpasoBartenn naobpaxeHus. ATTeHioaTopbl. PasoBpawatenn. PyHKUMOHAmNbHbIE YCTPON-
CTBa Ha OCHOBe oTpuuatenbHoro obvemHoro conpotmenenus. OAM n OAC. Aunogbl ¢ S-
obpasHon BAX. ®yHKLMOHaNbHbIE YCTPONCTBA HA OCHOBE S-OMOA0B.

Koabl popmnpyeMbix KOMNeTEHLUN:

Mpouecc n3yyeHuUss ANCUMNNNHBbI HanpaBfeH Ha (opMMpoBaHWE SNEMEHTOB CrieayHLmX
komneTteHumn B cootBeTcTBUM ¢ PIOC BO n AOIN BO no gaHHOMY HanpaBsieHuo NO4roTOB-
kn (cneumaneHocTn): MK-1, 5

PopMbI TeKyLlen aTrecTaumm: otT4eTbl No nabopaTopHbIM paboTam, TecTupoBaHue, pede-
paTbl, Onpoc.
Pdopma NnpoMeXyTOHHON aTTecTaummu: andpdepeHuMpoBaHHbIN 3a4eT.

B51.B.1B.10.2 OcHoBbI npoekTupoBaHusa MINC

Llenu v 3agauv AUCUNNNVHDI:

Llens auvcumnnuHel — opmMuMpoBaHMe Yy CTYOEHTOB 3HaHUS W YMEHUs, nosfie3Hble npu
BbIMOSTHEHUM KYPCOBbIX M BbIMYCKHbIX KBANM@UKALMOHHBIX paboT. [1ns ycneLwwHoro oCBOEHNS
AVNCUMMMNHBI  HEeobXoaMMO  3HaHWe  AuCUMninH  «TBepaoTenbHasi  AMEKTPOHMKay,
«CxeMoTexHMKa.

MecTo y4yebHOM ancuunnuHbl B cTpykTtype AOI: Kypc saBnseTcs gucumnimHon no BbiGO-
py BapuaTuMBHOM 4Yactu 6rnoka b1 [OucuunnuHbl (Mogynu) NoAroToBkM obyvaromxcs no
HanpasneHnto 11.03.04 «OnNekTpoHMKa N HAHOIMEKTPOHMKAY .

KpaTkoe cogepxaHue (AuAaKTMyYeCcCKme eguHULLbI) y4eOHOW ANCLUUNIIUHDI:

BeeneHue. Nctopua passutus MJIMC. OCHOBHbIE MOHATUS U onpeaeneHus nporpam-
MUpyeMOWN Nnoruku. [JOCTOMHCTBA M HeLOCTaTKM NporpaMMUpyeMOKn FIOTMKN B CPaBHEHUM C
MUKpOnpoLieccopamMmm 1 MUKpPOKoHTponnepamu. Obnactu npumeHenus MINC.

TeopeTnyeckme OCHOBbI nporpammupyemon norukn. Knaccudpumkauma MIWC no tuny
apxuTekTypsbl. [porpammupyemblie norndeckne matpuubl. Nporpammupyemas maTpudHasa no-
rmka. CnoxHble nporpammupyemble normdeckue yctponctsa (CPLD). MNporpammupyemas
nonb3oBatenem BeHTUnNbHaa matpuua (FPGA). MNpeumywiectBa n HegOCTaTKM apXUTEKTYpP
MINC, obnactn nx NpUMeEHeEHUS.

lMporpammHoe obecneveHne onga paspaboTtku yctponcTtea Ha 6ase MJINC. MNMporpamm-
HbIi npoaykT Altera Quartus Il. Mporpammubin npoaykt Xilinx ISE.  OcHoBHble ¢yHKLMO-
HarbHble 610K N BO3MOXHOCTH.

MpoekTnuposaHue yctponctBa Ha 6ase MJINC. OTtanbl pa3paboTkM yCTPOWUCTBA, BKMHO-
vatowero MJTNC. OcHoBHble kpuTepun Bbibopa MINC gna peanusauumn yctponcTtea. Beay-
wwre npoussogutenn MJIMC n ocobeHHOCTU ux paspaboTok. [1poekTnpoBaHMe TUMOBbLIX
yctponctB Ha [MJIMC ¢ mucnonb3oBaHueM sA3blka nNpoekTupoBaHusa annapatypbl VHDL mnu
Verilog: cymmaTopa, yMHOXUTENS, cyeTyuka, nopTta BBoga/BeiBoga. Cpencrea cuHTesa. Jlo-
rmyecknn HDL n duamuecknin cuHtes. Ctatmyecknin 1 AMHaAMUYECKUA BPEMEHHOW aHanms.
O6bwas n dopmanbHasa Bepudukaumm. AHann3 npon3BoaANTENbHOCTU.



72

Koabl popmMnpyeMbix KOMNeTEHLUN:

Mpouecc n3yyeHuss AUCUMNANHBI HanpasfieH Ha (POPMMPOBAHME INIEMEHTOB CReayLnX
komneTteHumn B cootBeTcTBUM ¢ PIOC BO n AOIN BO no gaHHOMY HanpaBrieHuo No4roToB-
Kn (cneunaneHocTn): MK-5

PopMbI TeKyLlen aTrecTaumm: otT4eTbl No nabopaTopHbIM paboTam, TecTupoBaHue, pede-

paTbl, Onpoc.
Popma NpoMeXyTOYHOM aTTecTaummn: andpdepeHLMpoBaHHbIN 3a4eT.

51.B.1B.11.1 ®u3suka MAOMN-cucrtem

Lenu v 3agaun acumnnuHbl: Llenb nsydyeHns ancumnnuHbl — NOAroToBka oby4arowmxea K
CaMOCTOATENbHON paboTe No NOMy4YEeHMO HOBbIX 3HaHM B obractn guamyeckmx ocHos M
3IEKTPOHMKM, HEOBXOOUMBIX AS1  YCNEeLWHOro MCnonb30BaHUs OOCTUXKEHUA COBPEMEHHON
MO TexHonormn B npakTudeckon aeatenbHocTU. [lpy mM3ydeHMM Kypca CTaBATCA
cnefylolne OCHOBHble 3adadn:  MofyyYeHue npeacTaBfieHMn O (OU3MYECKUX unaesx wu
npuHumnnax cospemeHHon M anekTpoHukKW; opMmnpoBaHME KOMMMeKca TeopeTUYeCKUx
3HaHUN O mamyeckmx csoncteax MAIM CTpyKTyp, BaXkHENWMX PU3NMYECKMX npoueccax u
SBMEHUSX, COCTaBnAaAwWwmx TeopeTudeckyto ocHoBy MIAIT 3MeKTpOHMKM; 3HAKOMCTBO C
CYLLECTBYIOLWNMA MOAENAMU, TEOPUAMU PasfINYHbIX (PU3UYECKUX SBIIEHUA U OCHOBHbLIMMU
obnactamn npumeHernns MAMN cTpykTyp.

MecTo yyeb6HOM aucumnnuHbl B cTpykType AOI: Kypc aBnaetcs gucumnimHon no BblGo-
py BapuaTtuMBHOW Yactu 6noka b1 [OducumnnuHbl (MOAyrnuv) MOArOTOBKM OBy4arowmxcsa no
HanpasneHmto 11.03.04 «OnNekTpoHMKa N HAHO3NEKTPOHMKAY .

KpaTkoe cogepxaHue (AMAaKTUYECKMEe eauHULbI) y4eOHOM aucuunnuubl: [ucumnnmHa
cocTouT n3 aesaTu pasgenos. Pasgen 1. Beegenne. MAlM-anekTpoHMka — OCHOBa coBpe-
MEHHbIX MH(OPMAaLMOHHbIX cuctem. Ponb ctpyktyp tuna MAIN B coBpemMeHHOW MUKPO-
3NeKTpoHMKe. XapaKkTepHble pa3mepbl U TpeboBaHna K MmaTepuanam, ucrnonsdyemoim 8 MAI
cTpyktypax. [lepcnektmBbl passutus MAI TexHonoruu. lNpegmeTr mn copepxaHwe Kypca.
Pasgen 2. ®eHomeHonornyeckas Teopusi NOBEPXHOCTU U npunoBepxHocTHon Ol3 nony-
npoBoAHUKOB. [Mpnpoga NoBEepXHOCTW NMOMNynpoBOAHUKOB. [TOBEPXHOCTHbIE 3NEKTPOHHbIE CO-
CTOsAHMA U nx knaccudpumkauma. Obnactb npocTtpaHcTBeHHoro 3apsiga (OrM3) B6GmM3nM no-
BepxHocTu. PasHoBmnaHocTn Ol3 n KoHUeHTpauusa HocuTenen 3apsga. Teopus npunoBepx-
HocTHoM Ol13 nonynpoBoaHuka. 3apsia B NOBEPXHOCTHbIX cocToaHuax (MC). AuddepeHuym-
anbHasa eMKocTb, obycnoBneHHas nepesapsagkon MNC. Pasgen 3. dusmyeckne OCHOBbI TEO-
pun MAM ctpyktyp. Teopus ngeansHon MAM cTpyKTypbl. 30HHbLIE AnarpamMmmbl, 3aBUCK-
MOCTb NMOBEPXHOCTHOro MoTeHumnarna oT HarnpsikeHWa Ha 3aTBope, BOSibT-papadHble Xapak-
Tepuctukun (BPX) Ha Huskom vactote (HY) n Bbicokon YacTtoTe (BY). PearnbHble CTPYyKTYpbI.
3apsabl B okucne kpemHueBbix MOIT cTpykTyp. BnvsiHne KOHTakTHOW pas3HOCTU MOTeHuuMa-
NOB N OPYrMxX BHELWHUX (PaKTOpOB Ha HanpsbkeHue niocknx 3oH n BOX MMM cTpyKTypbl.
OkBuBaneHTHole cxembl MMM cTpykTyp. HepaBHoBeCHbIe npouecchl. HepaBHoBecHoe ob6ea-
HeHne B MOl cTpykTypax. MexaHnambl penakcaumm MHBEPCUOHHOroO cnos. HapylweHve pas-
HOBeCMSs Nnpu NpoTekaHnn Toka. MexaHn3mbl TOKONPOXOXAEHUS B ANINEKTPUYECKUX NITEHKax
MAOIM ctpyktyp. Pasgen 4. Metogbl unccrnegoBaHUs 3nNekTPOU3NYECKUX XapaKTepPUCTUK
MAOM cTtpyktyp Onpenenenuve anektpodusnyecknx napametpos MO cTpykTypbl MeTOAOM
BY B®X. OnpegeneHve Ttuna npoBOAMMOCTM, YPOBHA WM NPOUNs fermpoBaHust nony-
NPOBOAHMKA, HAMNPAXEHUA MIOCKUX 30H N NOPOroBOro HanpsXeHus, 3pdeKTMBHOro NoBepx-
HoCcTHOro 3apsga. OnpefeneHne 3aBUCUMOCTU NMOBEPXHOCTHOIO NoTeHuMana oT ynpaBnsto-
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Lero HanpsbkeHna (kannbposka BOX no noBepxHOCTHOMY noTeHuuany). MeTtogbl onpefe-
neHuna aHepreTunyeckoro pacnpegenenunsa NC. AsTomaTtusaums namepenun. OnpegeneHuve
Temna reHepauuun, BpPEMEHU XU3HWU, BPEMEHN penakcaLmm MHBEPCUOHHOTO CII0S U CKOPOCTU
NMOBEPXHOCTHOM pekombuHauun metogom Llepbeta. [Opyrme metoapl onpeneneHus reHepa-
LMOHHO-peKoMBbUHaLMOHHbIX xapakTepuctnk MOl ctpyktypbl. Pasgen 5. MexaHuambl He-
ctabuneHoctn MAMM ctpyktyp. Obwan xapaktepuctuka npoueccoB HectabunbHocTn MMM
cucteM. Murpaumsi MIOHOB B OUANEKTPUYECKON MNEHKe. ONEKTPOHHbIN 3axBaT Ha [1C n 06b-
eMHble NOBYLLKN B AnanekTpuke. [AunonbHaa nonspudauus ananektpuka. Cnocobbl ctabum-
nnsauum ceoncte MMM ctpykTyp. MeToabl nccnegoBaHnsa HectabunbHocTU. MeTtoa cmelle-
Hna B®X nocne TepmononeeBon ob6paboTku CTpykTypbl. MeToa AMHaMU4ecKkux BOMbT-
amMmnepHbIx xapaktepuctuk (OBAX). Metoa TepmocTumynupoBaHHon nonsipudaumm (TCI1) u
ero moandukaumn. Pasgen 6. Teopus agmuttaHca MIOl-ctpyktyp. Teopuss agMmutTaHca
MM cTpykTypbl. AOMUTTAHC MOHO-YpPOBHS M kKOHTMHyyMma [NC B ngeanuauposaHHon MM
CTPYKType. TyHHernbHas mogenb agMUTTaHca Npu 3axBaTe HocUTenen 3apsiga Ha NOBYLUKM
B AnanekTpuke. ®nykTyaumMoHHas MoAenb agMUTTaHca B CTPYKTypaX, MUKPOHEOOAHOPOOHbIX
Nno MOBEPXHOCTHOMY MnoTeHumany. TyHHenbHO-NyKTyaumoHHass moaenb agmuttadca. Cny-
Yan paBHOMEPHOrO M IKCMOHEHLMANbLHOro pacnpeaeneHns NoBylek B Noa3aTtBOPHOM Au-
anektpuke. OnpegeneHne napametpoB NC metogom agmutTaHca. Pasgen 7. KBaHTOBble
cesovictBa MII ctpykTyp . KBaHTOBO-MexaHnyeckas mogenb npunosepxHoctHon Ol3 nony-
NPoBOAHMKA. DnekTpudeckoe kBaHToBaHue. Kputepun obpasoBaHusa asymepHoro (2D) anek-
TPOHHOroO rasa. Metoabl pacyeTa aHepreTU4ecKoro cnekTpa ABYMEpPHbIX HOCUTENen. Onek-
TPUYECKNA KBaHTOBbIN npedes. NNOoTHOCTb KBAHTOBLIX COCTOAHWA WU KOHUeHTpauus 2D-
3NEeKTPOHHOro rasa. Ceonctea 2D- 3feKTPOHHOIO ra3a B MarHMTHOM MNone. QHepreTuyeckni
CMEKTP U NAOTHOCTb COCTOSIHUM B uaeanbHOW cucteme. Y4yeT pasynopsagoyeHHOCTU pearb-
HOW CTPYKTYpbl. JIokanusaumnsa anekTPOHHbIX cocTossHun B 2D-cucteme co criydamHbIM - Mo-
TeHumanom. lepkonaumoHHas mogens nposogumocTu. KeaHToBbI adpdpekt Xonna. CyTb
ABNEHNSA N OCHOBHbIE 3KCNEPUMEHTBI. YCnoBusa HabnogeHna n metoguka namepexuin. Kave-
CTBeHHas pusndeckaa uHTepnpetaumnsa. Metponornyeckune npumeHeHus KOX. KeaHTOBas
MeTponorna n dpyHgameHTanbHble usmnyeckne KoHcTaHTbl. Pasgen 8. MAI TpaH3ucTopbl 1
npubopel KMOI1-texHonormn. ®usmka pabotel MOI1 Tpanauctopa (MOIMT) n KMOI-
TexHonorms. BAX MOTT. ®usnyeckne n TeXHONOrMYECKNE NPOLECCHI, BNAIOLNE HA Xapak-
Tepuctukn MOIMT. SddekTbl cunbHbIX anekTpuieckmux nonen. MOIMT ¢ KOPOTKMM KaHanom.
OddekTbl KopoTKOoro kaHana. lytn nosbiwenna Obictpogencteua MOIMT. OcobeHHOCTH
npubopos KMOTI-TtexHonormn. LndpoBasa TexHuka n normyeckme BeHTUNN. VHTerpanbHble
cxembl KMOT1-texHonormn. Pasgen 9. lNpumeHenne MOl cTpykTyp. OHEproHe3aBUCUMbIE
anemeHTbl NamaTu. MNpubopkl ¢ NNaBarLWmMM 3aTBOPOM U yCTponcTBa co cTpykTypor MOOIT
n nx npumeHeHue. Mpubopsbl ¢ 3apsagoson cea3bto (M3C). OcHoBHbIE NapamMeTpbl U PEXUMBbI
paboTtbl. O6nactn npumeHeHus M3C. PoToanekTpudeckme MO npubopsbl. [lepcnekTuBbl
pa3sutua MO anekTpoHuKN.

Koabl c¢hopmupyembix komneteHummn: [lpouecc m3ayydeHus OUCUUNIIMHBI HanpasfeH Ha
bopMmnpoBaHNE INEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOI
BO no gaHHomy HanpaeneHuto nogrotoBku: MNMK-1, 5

PopMbI TEKyLLen aTTecTauummu: oT4yeTbl No nabopaTopHbiM paboTam, onpoc.
dopma NpomMeXyTOYHOM aTTeCcTaluun: 3K3ameH.

B51.B.1B.11.2 ®u3uka noBepXHOCTEN U rPAHNYHbLIX ABNEeHUN

Llenu n 3apayun AUCLUUNSIUHBI. Ll,eﬂb n3yvyeHnda gucumniinHbl — CbOpMVIpOBaHVIe y CTYOEHTOB
3HAHUA N YMEHUA, NMoJNie3Hble MNMpPU BbIMOJTHEHNN KYPCOBbIX U BbIMYCKHbIX KBaJ'IVI(bVIKaLI,VIOHHbIX



74

paboT [Ans ycnewHoro OCBOEHWUs AUCUMMIMHBbI HEOOX0AMMO 3HaHue aucuMnnnHbl Pusnka
MonynpPOBOAHMKOB.

MecTo yuye6HOM AncuunnuHbl B cTpykType AOI: Kypc sBnsetcsa gucumnnunHon no Bbi6o-
py BapuaTuMBHOM 4Yactu 6noka b1 [OucuunnuHbl (Mogynu) NOAroToBKM oBy4varomxcs no
HanpasneHuto 11.03.04 «3nekTpoHMKa N HAHOJNEKTPOHMKAY.

KpaTtkoe copepxaHue (AmaakTuyeckne eamHuULbl) y4eOHON AUCLMNIIUHDI:

Mogenu noBepxHOCTU. ATOMapHO-4MCTas U pearbHasa noBepxHocTb. OB30p MeToaoB
nccnenoBaHnst NOBEPXHOCTU. NMOBEPXHOCTb Kak HapylleHne NepuoanyHoCcTM obbeMHon pe-
weTkn. MoaenbHble nNpeacTaBneHns U Knaccudukaunsa 3NeKTPOHHbIX MOBEPXHOCTHbLIX CO-
ctosiHun. Mogene Tamma. Mogenb LLoTTKN.

MpunoBepxHOCTHasA o6racTb NPOCTPaHCTBEHHOIO 3apsaa. Teopusi MpMNOBEPXHOCTHOM
obnactu npoctpaHcTBeHHoro 3apsga (Ol3). EmkocTe n 3apsag npunosepxHocTHon Ol3.
Oddekt nonda. C-V- n G-V-xapaktepuctmku. MNMNOTHOCTb 3NEKTPOHHbIX MOBEPXHOCTHBLIX CO-
croaHun. MOr-cTpykTypa.

lMoBepxHoCTHasA pekoMbuHaumsi. CKOpoCTb NOBEPXHOCTHOW pekoMbuHaumm. Pekombu-
Hauusa HocuTenen 3apsga c y4acTMeM NOBEPXHOCTHBIX COCTOSIHMI. Bpems un3Hn HocuTenemn
Ha NOBEPXHOCTMW.

KoHTakTHble ABMNeHMst B NonynpoBoAHWKax. KoHTakT meTann-nonynpoBogHuk. Mnot-
HOCTb TOKa TEPMO3MEKTPOHHOM 3aMuccuun. BonbT-amnepHble xapakTepuctuku. P-n-nepexoa.
"eTeponepexos.

CeepxpeLueTtkn. KoMnos3numoHHble 1 nerMpoBaHHble MOynNnpoOBOAHUKOBLIE CBeEpXpe-
LWeTKN. DHepreTnyeckas CTPYKTypa U ANEKTPOHHbIN CNEKTP, pacliensieHne 30H Ha MUHU3O-
Hbl.

Koabl c¢opmupyembix komneteHummn: [lpouecc un3ayydeHus OUCUMNIMHBI HanpasfeH Ha
dopMmnpoBaHue INEMEHTOB crieayrowmx komneteHumn B cootsetcteumn ¢ rOC BO n AOTI
BO no gaHHomy HanpasneHuto nogrotosku: OlMK-2; MK-1

PopMbl TEKyLLEen aTTecTaummu: otTyeTbl No labopaTopHbIM paboTam, onpoc.

Popma NpOMEXYTOHYHON aTTECTALMU: IK3aMEH.

®dT[.1 BuoHaHO3NEKTPOHUKA

Llenu n 3agaun gucumnnuHbl: JucunnnmHa oopmumpyeT y oOydatowmxcsa 3HaHUA U YMEHUS,
nonesHble ans ocsoeHnsa gucumnnuH b3.5.6 Matepuanbl anekTpoHHoW TexHukun b3.6.11
OCHOBbI TEXHOMNOMMN 3NEKTPOHHOM KOMMOHEHTHOM 6a3sbl, a Takke Ans BbINOSTHEHUSA
KyPCOBbIX 1 OUMIOMHbIX paboT.
Llenb — popmupoBaHmne npeacrtaBneHnin 0 HOBOM HanpaBfiEHUN SNTEKTPOHUKM.
3agaun gucuunivHbl — U3y4YeHWe INEKTPOHHOIO CTPOEHUS U SBMEHUN NnepeHoca B
OpraHnYecknx NonynpoBOAHMKAX U MeTannax, UCnosfib30BaHNA OPraHU4YeCcKon 3EKTPOHUKU
KaKk OCHOBbI TMOKMX TEXHOMNOIMI ONTO3NEKTPOHHLIX NMPUOOPOB.
B pesynbTtarte oCBOEHMS ANCLMMINHBI 0ByYatoWmMnCca OOMKEH:
3Hamb: MeXaHN3Mbl TOKONEPEHOCA B OPraHN4Yeckux Matepuanax.
yMemb: NTPON3BOANTL BbIDOP MaTepuana gns peanuaaumm NocTaBfeHHbIX 3a4au.
gnademsb: WHpopmaunen o cdepax MNpPUMEHEHUS OpPraHU4Yecknx MaTepuanoB B
AEKTPOHUKE.
MprnobpecTn onbIT AEATENBHOCTU: Hay4YHO-UCCNeLOBaTENbCKON.

Mecto yuyebHOM paucuunnuHbl B cTpyktype AOIl: [ucuunnmHa OTHOCUTCA K
NpodeCcCMoHaNbLHOMY LIMKIY OAUCUMNIWH, pa3aen «PakynbTaTusbly.
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KpaTkoe coaepxaHue (AMAaKTMYECKUe eauHULbI) Yy4eOHOU ancuunnuHbl: ducum-
nAnHa coctouT U3 Tpex pasgenos. Pasgen 1. OpraHunyeckne nonynpoBOAHMKOBbIE MaTepu-
anbl. Monekynbl 1 NOIMMEPbLI C CONPSKEHHLIMU ABONMHLIMU CBA3AMU. Pasgen 2. OnekTpoH-
HOEe CTPOEHMSI U SABMEHMS NepeHoca B OpraHMYeckux nonynpoBOAHWKax M MeTtannax. Bos-
OyxgeHne B opraHMyecKknx MonynpoBOAHUKAX: SKCUTOHbLI U NOMSAPOHBLI. 3anpeLleHHass 30Ha
COMPSPKEHHbIX NONUMEpPOB. VIHXeKuMst HocuTenen 3apsga B OpraHMyeckux nonynpoBOAHU-
kax. OpraHudeckne meTtannbl. PacTBOpbl CUHTETUYECKUX METAanMoB U Ux npumeHeHue. Pas-
aen 3. Mpubopbl M yCTPOMUCTBA OpPraHMYECKON 3NEKTPOHUKN. OpraHnM4ecknin NoneBon TpaH-
auctop (FET). MpuHunn pabotel FET. TpeboBaHuna k matepuanam opraHmnydeckoro OFET.
WHTerpanbHble cxembl Ha 6a3e OFET. CeTomsny4yatowime ycTporncTBa Ha OCHOBE OpraHu4ye-
CKMX NOSTyNnpOBOAHUKOB. [puHUMN paboTbl M TEXHOMOrMA NOMyYEeHNa CBETOM3MyYatowmnx an-
opos OCK[.

Koabl dopmupyemMbix komneteHuum: [lpouecc u3yyeHus OUCLMNNWHBI HampaBneH Ha
dopMmnpoBaHNE INEMEHTOB crieayromx kKomneteHumn B cootsetrcteumn ¢ roC BO n AOI
BO no gaHHomy HanpaBneHuo noarotosku (crneumansHoctn): OlK-2

dopma TeKyLen aTTecTauumn: onpoc.
dopmMa NPoMeXyTOYHOM aTTecTaLuun: 3ayer.

dTO.2 MpubopHO-TEXHONOrMYeckoe NPoeKTMpoBaHUe 31IeMEHTOB UHTEerpanbHbIX CXEeM

Llenu n 3agaun gucumnnuHbl: JucunnnmHa oopmupyeT y oOydatoLmxcsa 3HaHUSA U YMEHUS,
nonesHble ans ocsoeHnsa gucumnnuH b3.5.6 Matepuanbl anekTpoHHon TexHukun b3.6.11

OCHOBbI TEXHOMNOMMN 3NEKTPOHHOM KOMMOHEHTHOM 6a3sbl, a Takke Ans BbINOSHEHUS
KyPCOBbIX 1 OUMAOMHbIX paboT.

Llenamn ocBoenns agucumnimHbl  «1pMOOPHO-TEXHONMOIMYECKOE  MPOEKTUPOBAHME
3NIEMEHTOB WMHTErpanbHbIX CXeM» aBNsieTcss OpMMpPOBaHME crneuunanbHblX 3HaHUWA B
obnactn OM3nNKO-TEXHONOMMYECKOrO NPOEKTUPOBAHUSA KaK HEOTbEMIIEMOMN M 0bsi3aTenbHOM
YacTu BCEro MapLupyTa NpoeKkTMpoBaHnsa NpobopoB 1 YCTPOMUCTB MUKPO- U HAHOISNTEKTPOHUKM.
B 3agaun aucumnnumHbl BXoaAT:

- paccMoTpeHne obLmx BONpoCcoB NPMOOPHO-TEXHOMNOMMYECKOro NPOEKTUPOBaHNS;

- KOHCTPYKTMBHO-TEXHOMNOMM4Yeckme 0CobeHHOCTN NPOEKTUPOBAHNS;

- uccnegoBaHume npobrnem  0gHOPOAHOCTM WM BOCMPOM3BOAMMOCTU  3MEKTPUYECKUX
napamMmeTpoB U3OENUA MUKPO- U HAHOINEKTPOHUKM;

- 00LWmMe xapaKkTepUCTMKM NpaBui NPOEKTUPOBAHUS, UX 3aMNOSTHEHNE,

- NPUBOPHO-TEXHONOINMYECKOE MOAENUPOBaHME B 0OWEM MaplpyTe npoeKTUpOBaHUSA
3NEMEHTOB BMMNONSAPHBIX U MONEBLIX UHTErParibHbIX CXEM;

- 0630p N U3yyeHMe CyLEeCTBYHOLMX Creunanm3nMpoBaHHbIX NPOrpaMMHbIX NPOAYKTOB ANs
NPOEeKTUPOBaHNSA NPOBOPOB MU YCTPOMUCTB MUKPO- U HAHOISNEKTPOHUKH.

B pesynbTate U3ydeHus AUCUUNAnNHBI CTYOEHT OOSTKEH:

3HaThb:

- (pyHOamMeHTanbHble pasgernbl (OU3NKKU NONYyNPOBOOHMKOB U TBEPOOTESNbHOM 3IEKTPOHMUKM,
HeoOXoauMble AN peLleHus HayyYyHO-UCCreaoBaTeNibCkuX 3adadvy MPOEeKTUPOBaHUS ane-
meHTOoB UC;

- TexHonorno pabotel Ha NK B coBpeMeHHbIX onepauuoHHbIX cpedax, OCHOBHble MeToAbl
pa3paboTkM anropuTMOB M MPOrpaMMm, CTPYKTYpbl AaHHbIX, UCNOMb3yeMble AN npeacras-
NEeHUst TUNOBbIX MHPOPMALIMOHHBLIX OOBLEKTOB, TUNOBLIE aNropUTMbl 06PabOTKN AAHHbIX;

- HOBbIE METOANKN MHXEHEPHO-TEXHONOMYECKON OEATENBHOCTY;

- MeToAbl pacyeTa, NPOEKTUPOBAHUA, KOHCTPYMPOBAHMUS U MOAEPHU3ALMU INEKTPOH-HON
KOMMOHEHTHOM ©a3sbl C UCMNOMb30BaHNEM CUCTEM aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHMUSA Y
KOMMbIOTEPHbIX CPEACTB;
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YMETb:

- CaMOCTOATENBHO nNpuobpetaTtb C MOMOLIBD  WUH(POPMALMOHHBIX TEXHOMOrMh M
NCNonb30BaTb B MPAKTUYECKON OEATENbHOCTU 3HAHUS U YMEHUSl, B TOM YuCNe B HOBbIX
obnactsax, HenocpeacTBEHHO HEe CBA3aHHbIX CO CHEepon AeATEenbHOCTU, paclnpATb U
yrnybnaTb CBOE Hay4YHOE MUPOBO33PEHME;

- onepupoBaTb yrnybneHHbIMM 3HaHMAMM B 0611acTn MaTeEMaTUKN N €CTECTBEHHbIX HayK,;

- BblABMraTb HOBble WOeM W aganTUpoBaTbCA K WU3MEHEHUID HAy4yHOro U  Hay4yHo-
NPOU3BOACTBEHHOrO nNpodunga cBoer NpodecCUoHanbHOW OeATEeNbHOCTU, K U3MEHEHUIO
COLIMOKYNbTYPHbIX U coumanbHbIX YCNOBUN OEATENBHOCTY;

- cocTaBnATb  0630pbl  NEPCNEKTMBHbLIX  HanpaBfeHWA  Hay4YHO-WUHHOBALMOHHbIX
nccneaoBaHnn, rOTOBHOCTLIO K HaMMCaHMI0 M OOOPMMEHNIO NMAaTEHTOB B COOTBETCTBMM C
npasunamu;

- MNPUMEHATb MeToAbl pacyeTa NapamMeTpoB W XapakTepPUCTUK, MOOENMPOBaHUA WU
NpPoeKTnpoBaHus npndbopos anemeHTos NC;

- NCNONb30BaTb COBPEMEHHbIE MHGOPMALMOHHBLIE U KOMMbIOTEPHbIE TEXHOMOMMN, CPeacTBa
KOMMYHMKaLMA, CNOCOBCTBYOLLUME MOBbIWEHUIO 3AEKTUBHOCTM MPOEKTHLIX paboT npwu
co3gaHum npobopoB 1 YCTPONCTB MUKPO- N HAHOIMEKTPOHUKN;

- paspabaTtbiBaTb (hmsnyeckne n matemaTndeckue mogenun npmbopos U yCTPONCTB MUKPO- U
HaAHO3NEKTPOHUKK; pa3pabaTbiBaTb TEXHONOMMYECKME MapPLUPYTbl UX N3FOTOBNEHUS;

BnageTthb:

- HaBblKaMW KPUTUYECKOro BOCMPUATUS MHpopMaumu;

- NpodeccuoHanbHO-NPOUNBHLIMA 3HAaHUSAMKU B 0BnacTn MHAOPMAUNOHHBLIX TEXHOMOMNA,
NCMNonb30BaHMN COBPEMEHHBIX KOMMbIOTEPHbIX CETEN, NPOrPaMMHbIX NPOAYKTOB U PECYPCOB
WMHTepHeT pana peweHns 3agady npodeccuoHanbHOM OeATenbHOCTW, B TOM  4ducrne
HaxoadALMXCA 3a npegenamm npodubHOM NOArOTOBKY;

- COBpEeMeHHbIMM nporpaMmmHbiMu  cpeactBamu (CAD) mogennpoBaHusi, ONTUMAasibHOMo
NPOEKTUPOBAHUA U  KOHCTPYMPOBaHUA MNpubOPOB, CXEM WU YCTPOWUCTB MUKPO- WU
HAHO3NEKTPOHUKN PasfiMyHOro oyHKLMOHANTbHOro Ha3Ha4YeHus;

- MeTodamMu MPOEKTUPOBAHUS IJIIEKTPOHHOMW KOMMOHEHTHOM ©6asbl M TEXHOSOrMYecKmnx
NpoLEeCCOB MUKPOINEKTPOHUKM;

- METOAAMM MaTEMaTMYECKOro MOLENMPOBaHNA NPUBOPOB U TEXHONOMMYECKMX MPOLIECCOB C
uenblo onTMMU3aumm nx napaMmeTpos.

Mecto y4yebHOM pAucuunnuHbl B cTpyktype AOIl: [OucuunnmHa OTHOCUTCA K
npoeccrnoHanbHOMY LMKy ANCLUMNNWH, pa3gen «dakynbTaTtuBbl».

KpaTtkoe copepxaHue (ouaakTuyeckme eguHuubl) y4ebHom amcumnnuHbl: Beege-
Hue B CAIP npnbopHO-TEXHOMNOrMYECKOro NPOEKTMPOBaHNS

OcCHOBbI NPUBOPHO-TEXHONOMMYECKOrO NPOEKTUPOBAHUS B Cneunann3npoBaHHbIX Nake-
Tax CAlMNP TCAD

MpnbopHO-TEXHONOMMYECKOE NPOEKTUPOBAHME NEMEHTHON H6asbl MUKPOINEKTPOHUKN B
cneunanuamposaHHom nakete CAlNP TCAD

CosgaHne n mogenvpoBaHue NpUOOPOB MUKPOINEKTPOHMKU B Creunannu3npoBaHHOM
nakete CAINP TCAD

MogenupoBaHne TEPMOMEXAHUYECKUX, ANEKTPUYECKMX, OMTUYECKMX U MarHUTHbIX SB-
NEeHW B NONYNPOBOAHUKOBLIX CTPYKTYpax

[MpoekTupoBaHne 3NEMEHTOB N TEXHONOrMYECKUX NPOLIECCOB U3rOTOBIIEHUSA 3NIEMEHTOB
WHTErpasnbHbIX CXem

Koabl ¢opmupyembix koMneTeHUun: [lpouecc m3yyeHnsa OUCUUNIMHBI HanpaBfeH Ha
dopMmnpoBaHMe INEMEHTOB crieaylomx KomneteHumn B cootsetrcteumn ¢ roC BO n AOI
BO no gaHHomy HanpasneHuo noaroTosku (crneumansHoctun): MK-1
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dopma TeKyLlen aTTecTaumum: onpoc.
dopma NpomMeXyTOYHOM aTTecTauuu: 3ajerT.



