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- ** MHBECTULIMOHHW ®OHOOBE WHTEAUMEHTEH PACTEX

Texuuuyecku cnenupurannu

JTOCTABKA HA CO®TYEPHHU ITPOJYKTH - IbJTI OTPAVTHA HEMATEPUAJTHA
AKTHUBH HEOBXOJIUMMH 3A CBb3JABAHETO/MOJAEPHU3UPAHETO HA
HAYYHOMU3CJJIEJOBATEJICKATA HH®PACTPYKTYPA HA IIK QUASAR, 110 IIET
OBOCOBEHH ITO3ULINU

l. ObILIA UTH®OPMAIIUA:

[Topbukata ce peanusupa B pamkure Ha npoekt BGO5SM20P001-1.002-0006 ,,13rpaxnane u
pazButue Ha LIeHTHp 3a KOMMIETEHTHOCT ,,KBaHTOBa KOMYHMKAIUSl, MHTEJIUTCHTHH CHUCTEMH 3a
CUTYPHOCT | ympaBiieHue Ha pucka“ (Quasar’), punancupan ot EBponeiickus cpro3 upez OI1 HOUP
2014-2020 r. YmpasnsaBam opraH- M3mbanutenHa arenuusi ,,OmepatuBHa mnporpama "Hayka u
o0Opa3oBaHHe 32 UHTEJIUTEHTEH PacTex .

Il. OGocobena mo3uuusi Ne 1: ,,/loctaka Ha Codryep 3a MyJTHPUIHYHO MOJeTHPaHE,
AM3aHH Ha CHCTEMaTa, MHCTPYMEHTAJIEeH KOHTPOJI, 00padoTka W aHAJIW3 Ha JAHHU OT
U3MEpPBAHMS - TOYHO MO/IeTUPAHE U CUMYJIAIUS HA PeaJTHU MYJITH(UIHYHU CHCTEMH*“:

1. Omnwucanme:

HoctaBka Ha Codryep 3a MynTUGU3MYHO MOJENMpaHe, JAW3alH Ha CcHCTeMara,
MHCTPYMEHTAJIEH KOHTPOJI, 00paboTKa U aHAIN3 HAa JaHHU OT U3MEPBaHUs - TOYHO MOJECIUPAHE U
CUMyJIallisl Ha peaTHH MYyATHPHU3UYHU cuctemMd 1o mnpoekt BGO5SM20OP001-1.002-0006
HA3rpaknane u  pasButhe Ha LleHThp 3a KoMmeTeHTHOCT ,,KBaHTOBa KOMYyHHUKalHs,
WHTEJUTEHTHN CHUCTEMHU 3a CUTYPHOCT W YympaBieHue Ha pucka“ (Quasar”), ¢uHaHCHpaH OT
EBpomneiickus cpto3 upez OI1 HOUP 2014-2020 r. YnpasnsiBain oprat - U3nbiHUTeNHA areHIUs
,OmneparusHa nporpaMa "Hayka u o6pazoBaHue 32 UHTEIUI€HTEH PacTeX

2. TexHuuyeckM U3MCKBAHMS:

> ba3oB Moy 3a H3YHCIEHHSA

Bb3MOKHOCT U QYHKIMOHATHOCTH:

MareMmaTtnka 1 H34HUCIIEHUE,

PasButne Ha anroputmu;

[Ipunarane Ha alropuTMU;

MarpudHy MaHUITYyJIalWH;

Moaenupane, cuMyJjauus ¥ TPOTOTUIIUPAHE;

AHanu3 Ha TaHHU, IPOYYBaHE U BU3YyaIU3aLNS;

IIpoext Ne BGO5M20P001-1.002-0006 ,,3rpaxnane u pa3Butue Ha L[eHTHp 32 KOMIETeHTHOCT ,,KBaHTOBa KOMYHHKAIIHS,
MHTEIMTeHTHU CHCTEMH 3a CUTYPHOCT 1 yIIpaBiieHne Ha pucka“ (Quasar”), ¢punancupan ot EBponelickus cpro3 upe3 OII HOUP 2014-
2020 r. YnopasnsBai oprad - M3nbpaaurensa areHius ,,OnepatusHa nporpama "Hayka u o0pazoBaHue 32 HHTEJIUTEHTEH pacTex '
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HAYKA 1 OBPA3OBAHUE 3A
WHTEAUMEHTEH PACTEX

Hayuna u nmxeHepHa rpaguka,

I'paduku Ha GyHKUINU U JAHHU;
Cp3naBaHe Ha TOTPEOUTEIICKH HHTEpEHcH;

B3anmMozeicTeue ¢ nporpamu, HalMCaH! Ha IPYTU €3ULU.

» MonayJ 3a cumyJianus ¥ 00padoTKa Ha TaHHU
Bb3MoOKHOCT M PYHKIHUOHAJHOCTH:

I'paduuna cpema 3a mporpamupaHe 3a MOJEIHMpaHe, CUMYIMpPAHE M aHAIW3 Ha MHOTOJOMEHHHU
JTUHAMUYHU CUCTEMHU;

Cpena Ha 6110K-CXeMU 32 MHOTOJIOMEHA CUMYIallvsl U MOJICIUPaH IU3aiiH;

CucreMHO IMPOCKTHUPAHC, CUMYJIallid, aBTOMATHYHO I'CHEPHUPAHC Ha KOJA U HCIIPCKBCHATO TECTBAHC U
IIPpOBEPKA HA BIPaJICHA CUCTEMHU,

I'padbmyuen penakrop, mepcoHaTU3UpaHU OJIOKOBHM OMOMMOTEKH W pEIIeHUs 3a MOJAETUpPaHE U
CUMYJIMpaHe Ha IMHAMUYHH CUCTEMU,

I'padmuen pegakTop 3a U3rpaxaaHe U YIpaBJICHUE HA HepapXUIHH OJIOKOBU JHarpaMu,

bubnnorexu Ha MMpCaABAPUTCIIHO ,I[e(bI/IHI/IpaHI/I 0J10KOBe 3a MOACIINPAaHC HaA CUCTEMHU C HCIIPCKBCHATO
BpEMC U JUCKPETHO BPEME;

CumynanuoHeH ABurares ¢ GUKCHpaHa CThIIKa U MPOMEHJINBA CTHIIKA,
OO6xBar u AUCIUIeH HA JaHHU 3 MIPerjie/l Ha Pe3yATaTuTe OT CUMYJAIUsTA;
NHcTpymeHTH 3a yrpaBlieHHE Ha MPOSKTH U JaHHH 3a yIpaBlieHWe Ha MOJCIIHU (pailioBe U JaHHU;

I/IHCTPYMGHTI/I 3da aHAaJIM3 Ha MOJCIIM 3a YCHBBBPHICHCTBAHC HA apXUTCKTypaTa Ha MOJACIAa U
yBEIM4YaBaHE HA CKOPOCTTA HA CUMYJIalUsI,

» Monaya 3a MyaTu(U3NIHO MOJeTHPaHe U IH3AlH HA cCHCTeMaTa

Bb3MOKHOCT U QYHKIMOHATHOCTH:

Cp3naBaHe Ha MOJIENM Ha (PU3MUECKU CUCTEMH;

Mogenu Ha ¢U3MYECKH KOMIIOHEHTM Ha 0a3ara Ha (U3MYECKH BpPB3KH, KOMTO JUPEKTHO Ce
MHTErpupar ¢ OJ0KOBHU JTUarpaMu 1 JIpyrd MOJEIUPALIH TapaJUrMu,

MO}ICJ’II/IpaHe Ha CHCTEMH KaTO CJICKTPOABHUIaTCIIM, MOCTOBHU H3NPABUTCINU, XUAPABINYHH
3aABWXXBaHUA U XJTAAWJIIHU CUCTEMHU, YPE3 Cria00siBaHe HA OCHOBHU KOMIIOHEHTH B cxXeMma,

Cucremu 3a KOHTPOJI U TECTBAHE HA IPOU3BOAUTEIHOCTTA HA HUBO CUCTEMA;

TekcToBO Ch3aBaHe Ha (PU3NUECKO MOIETUPaHE HA KOMITOHEHTH, IOMEWHH U OMOJIMOTEKH;
[TapameTpusupaHe Ha MOJIETUTE, YPE3 CUCTEMH 3a KOHTPOJI Ha IU3aiHA;

Ja nonabpika reHepupane Ha C-kox;

TexHosorus 3a cuMynanus B peajgHo BpeMe;

IIpoext Ne BGO5M20P001-1.002-0006 ,,3rpaxnane u pa3Butue Ha L[eHTHp 32 KOMIETeHTHOCT ,,KBaHTOBa KOMYHHKAIIHS,
MHTEIMTeHTHU CHCTEMH 3a CUTYPHOCT 1 yIIpaBiieHne Ha pucka“ (Quasar”), ¢punancupan ot EBponelickus cpro3 upe3 OII HOUP 2014-
2020 r. YnopasnsBai oprad - M3nbpaaurensa areHius ,,OnepatusHa nporpama "Hayka u o0pazoBaHue 32 HHTEJIUTEHTEH pacTex '
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> MO)Iy.]'[ 3a MoJAe/IMpaHe U CUMYJIMPAaHE HA C€JICKTPOHHU, MEXATPOHHHU U CJICKTPHYCCKH
CUCTEMH 3a 3aXpaHBaHE.

Bb3MOKHOCT M PYHKIHMOHAJIHOCTH:

CI/IMy.]'IaI_II/IOHeH MOAYJ 3a HUCKOYECTOTHA CIICKTPOMArd€TUKa U CJIICKTPOMEXaHNYHU KOMIIOHCHTH.

Amnanns Ha CJIICKTPOMAroHuTHUTC CUCTCMHU U NTPOUECHU, KOUTO O6XBaH_IaT CTaTU4YHHU N HUCKOYCCTOTHHU
Auana3oHu, UHCTPYMCHT 3a CUMYJIallvsl.

Myntudu3nyH Bb3MOXKHOCTH, KOHMTO III€ IO3BOJSBAT Jla C€ M3CJeABa BIMSHUETO Ha Jpyru
¢u3nveckn BB3ICHCTBHSA, KaTO TOIUIONPEHOC, CTPYKTypHAa MEXaHWKa W aKyCTHKa, BBPXY
€JICKTPOMATrHUTHHS MOJENL.

OyHKIMHY 32 CTIeNUaIN3UPAHO MOJCIMPaHe Ha HUCKOYECTOTHH €JIEKTPOMATrHUTH B JOMBIHEHUE KbM
OCHOBHaTa ()yHKIIMOHAIHOCT Ha copTyepHara riardopma.

MonyrsT 1a BKIIFOUBAa HEOOXOIMMUTE HHCTPYMEHTH 33 MOJICIMpaHe Ha:

Coenunuteny u pepepeHIu

OcHoBaHMs1, HEYTpaJIHU OPTOBE, (a30BH PA3IEIUTENN, MYJITUILIEKCOPH
Enexkrpomexanuka

3aBMKKH, MAIlIUHHY, IBUTATENIH, HHEPIIHS, U3MEPBaHE

WuTerpannu cxemu

MUKpOYHUIIOBE, IOTUYECKHU IEUTOBE

Tpancdopmaropu, RLC ki0HOBe U TOBapH, €1€KTPOIPOBOIU

[TomynpoBoIHUIM U TpeoOpa3yBaTenu

[IpeoOpa3yBarenu, TOKOU3MPABUTEIH, IUOIN, THPUCTOPH, TPAH3UCTOPH, MYJITHILIEKCOPH Ha reifra:
TokoB orpanuunren - [loBeneHueckn MoieNn Ha OTPAHUIMUTENSI HA TOK

Jl1ox - YacTUYEeH WM €KCIIOHEHIIUAJIEH JI10]T

[ToBeneHueCKH MO/IEN HA TEUT B MHTETPAIHA CXeMa

Tupucrop 3a uzkimouBane Ha redt GTO

WneaneH noxynpoBOJHUKOB MpeBKIItoYBaTen M aeaneH moaynpoBoIHUKOB MTPEBKIIIOYBATEI

IGBT (uneanen, xomyrtanmoneH) MpaeaneH OWIONIApeH TPaH3UCTOP C HW30JIMpaH 3aTBOp 3a
MIPEBKIIIOYBAHE Ha MPUIIOKEHHUS

MOSFET (umeanen, xomyramumoneH) WMpeanen N-kananmeH MOSFET 3a TpeBKIIOYBaHE Ha
MIPUIIOKECHUS

IIpoext Ne BGO5M20P001-1.002-0006 ,,VI3rpaxrane u pa3sutre Ha LIeHTBp 3a KOMIIETeHTHOCT ,,KBaHTOBa KOMYHUKAIIVIS,
MHTEIMTeHTHU CHCTEMH 3a CUTYPHOCT 1 yIIpaBiieHne Ha pucka“ (Quasar”), ¢punancupan ot EBponelickus cpro3 upe3 OII HOUP 2014-
2020 r. YnopasnsBai oprad - M3nbpaaurensa areHius ,,OnepatusHa nporpama "Hayka u o0pazoBaHue 32 HHTEJIUTEHTEH pacTex '
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N-Channel IGBT N-Channel wusomupan redT OunosasipeH
TPaH3UCTOP

N-kanan JFET tpan3uctop ¢ moneBu edext ¢ N-kaHan

N-xkanan LDMOS FET N-kaHan cTpaHHYHO IU(Y3€H IOIYNPOBOAHUKOB METaJeH OKCH]l WU
BEPTUKAIHO AU(Y3HU MOIYNIPOBOAHUKOBU TPAH3UCTOPH OT METaJICH OKCHUJ, MOJIXOMISIIH 32 BHCOKO
HaIpeKeHue

N-Channel MOSFET N-Channel monymnpoBoIHUKOB TPAaH3UCTOP € IMOJEBU €PEKT C M3IOJI3BaHE Ha
ypaBHeHue Ha Shichman-Hodges niu Mmozen Ha 6a3a MOBLPXHOCTEH MOTCHITHAI

NPN o6unonsiper tpanzuctop NPN OumomnsipeH TpaH3ucTop, U3IMOJ3BAIl MOJOOPSHH ypaBHEHHS Ha
Ebers-Moll

OptOCOUpler - IloBeneHyecku Mojen Ha OIITPOHH KAaTO CBCTOJUOACH, TOKOB CCH30P M KOHTPOJIMPAH
HU3TOYHHK Ha TOK

P-xanan JFET TpaH3ucTOp € 10JI€BU PA3KIOHUTEIECH KaHAJ

P-kanan LDMOS FET P-kanan ctpanndHo nudy3eH MOIYNPOBOAHHUK HIIM BEPTUKATHO IH(Y3eH
IIOJIYTIPOBOJIHUKOBU TPAH3UCTOPH OT METAJIEH OKCUJI, TOAXO/AII 32 BUCOKO HAIIPEKEHUE

P-Channel MOSFET P-Channel moaympoBOJIHHUKOB TPaH3UCTOP C MOJICBH €(PEKT ¢ M3MOJI3BaHE Ha
ypaBHenue Ha Shichman-Hodges nnu mojen Ha 6a3a MOBbPXHOCTEH MOTEHIIUA

PNP Gunonsipen tpansuctop PNP Oumnosnspen tpaH3zucTop, U3M0A3BaliKi MOAOOPEHN ypaBHEHUS Ha
Ebers-Moll

Tupucrop Tupucrop, usnonssang NPN u PNP tpansucropu
Tupucrop (11HeeH)
Jatuuiy v naTauim

AmnanoroBu u 1M(POBH CEH30pPH KAaTO CEH30pH 3a OJU30CT, JNAaTYUIM 3a TOK U HAIPEKEHHE,
TEPMUCTOPH, EHKOJIEPH Ha BaJa

N3Tounuim

EnexTpuyecku H3TOYHUIM, KaTO OaTepuu, CTbHUEBU KIIETKH, PEJICH 32 3aXpaHBaHE
[IpeBkirOUBaTENM U MPEKHCBAYN

Enno- u Tpuda3zHu npeBKIFOYBATENN U TPEKHCBAYN

Mogenu Ha MMOJIYIIPOBOAHUIIN, ABUTATCIIM U KOMIIOHCHTH 3a MPUIIOKCHUA KATO CICKTPOMEXAHUYHO
3a)1e1710TBaHe, HHTCIUTCHTHU MPEKHU U CUCTEMU 3a BB300HOBsAEMA CHEPIUs,

OHGHKa Ha aHaJIOroOBU CXEMH Ha BEPUTH, 3a pa3pa60TBaHe Ha MCXAaTPOHHH CUCTEMH C CICKTPHUICCKU
3aABUXKBAHUA U 3a aHAJIM3 HAa I'CHCPUPAHCTO, HpeO6p8.3}/BaHeT0, npeaaBaHCTO U HOTpC6J'ICHI/IeTO Ha
CJICKTPUYCCKA CHCPIUsA Ha HUBO MPECIKa,

WNuTerpupane Ha MEXaHUYHU, XUAPABINYHU, TEPMUYHH U APYTU GU3HUECKU CUCTEMH B MOJIENIA;

IIpoext Ne BGO5M20P001-1.002-0006 ,,3rpaxnane u pa3Butue Ha L[eHTHp 32 KOMIETeHTHOCT ,,KBaHTOBa KOMYHHKAIIHS,
MHTEIMTeHTHU CHCTEMH 3a CUTYPHOCT 1 yIIpaBiieHne Ha pucka“ (Quasar”), ¢punancupan ot EBponelickus cpro3 upe3 OII HOUP 2014-
2020 r. YnopasnsBai oprad - M3nbpaaurensa areHius ,,OnepatusHa nporpama "Hayka u o0pazoBaHue 32 HHTEJIUTEHTEH pacTex '
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* * WHBEGTULIMOHHI SOHIOBE WHTEAUTEHTEH PACTEXK

3. JIMueH3 M MOJAPbIKKA:
» MuHUMaJICH CPOK Ha MOIPbKKa 12 M.
» MuHMMaleH CpOK Ha JIMIeH3a: Oe3cpodeH

4. TIporno3Ha ctoiiHocT HAa O60co0eHaTa MO3ULHS:
» 137 500,00 1B 6e3 JJIC u cworBeTHO 165 000,00 18. ¢ JI/IC;

IIpoext Ne BGO5M20P001-1.002-0006 ,,VI3rpaxrane u pa3sutre Ha LIeHTBp 3a KOMIIETeHTHOCT ,,KBaHTOBa KOMYHUKAIIVIS,
MHTEIMTeHTHU CHCTEMH 3a CUTYPHOCT 1 yIIpaBiieHne Ha pucka“ (Quasar”), ¢punancupan ot EBponelickus cpro3 upe3 OII HOUP 2014-
2020 r. Ynupasmssaii oprat - M3nennurtenna arenuus ,,Oneparusaa nporpama "Hayka u oOpa3oBaHUe 3a HHTEIUICHTEH pacTex™
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