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01
[lpe3eHTaUuS

CerogHsl BCTPanBaeMble CUCTEMbI LUIMPOKO UCMONb3YHOTCHA B MPUNOXKEHUAX,
TPebyoLLMX 06paboTKM CUrHANOB B peanbHOM BpeMeHUn. CUCTEMbI MOTYT COCTOSITh
3 OAIHOMO UM HECKOBbKIMX MPOLIECCOPOB, PaboTatoLLMX pacnpeaeneHHbIM 06pa3omM,
1 Y4aCcTO BCTPEYatoTCs B YCTPOMCTBAX, MCMOMb3YEMbIX B MOBCEAHEBHOWM UIHM.

o 3Tol NpMYMHe HenpepblBHOE 0BYYEeHME NHXXEHEPOB B 3TON 061aCTV HEOH6XOANMO
[U151 TOro, YTO6bI 6bITb B KYPCE OCHOBHbIX COObITUI B JaHHOM HanpaBfieHuM.

Taknum 06pa3om, 0OCBOeHWE AaHHOM NporpamMMbl TECH noMoXeT cTyaeHTaMm cTaTb
HaCTOSALLMMM CrieumanncTaMmm B 3Tol 0651acTy, Coco6HbIMM paboTaTb C CaMbiMM
CNOXHbIMK cUcTEMaMK, 6narofapst KOTOPbIM MOBCEeAHEBHAS XKM3Hb HaceNeHns

MOXXET CTaTb MpoLLe.




MpeseHTauusa | 05 tec!)

HayumnTeck paspabaTtbiBaTb M 06CYKMBATb
BCTpanBaeMble 3/1EKTPOHHbIE CUCTEMbI

M CTaHbTE CreymnaancToM, KOTOPOro XxoyeT
VMETb B LUTATE KaxKaas KoMraHms"



tecn 06| MpesenTauus

YHMBEPCUTETCKMI KypC B 061aCTV BCTPaMBaEMbIX 3/1EKTPOHHbIX cnctem TECH
3HaAKOMUT C COBPEMEHHbIMYW MPOrPaMMHbIMU 1 annapaTHbIMX TEXHONOMAMM,
KOTOpble AOMKHbI 3HaTb MHXXEHEPbI /151 peLLeHns 3N1eKTPOHHbIX 3aday, TPeBYOLLMX
06paboTKM CUTHANOB B PEXIMME PeaibHOro BpeMeHu. 3TW 3aaqm TpebyroT 60bLUNX
06BbEMOB 3HaHWI, NOSTOMY NPOhEeCCHOHabl OTPACAM WLLYT CNOCO6bl MOCTOAHHOIO
06HOBMEHNS CBOMX HABbIKOB, KOTOPbIE MO3BOAAT MM AENCTBOBATb C 60/bLUEN
YBEPEHHOCTBHO 1, MPEX/IE BCErO, C rapaHTueit ycnexa. Tak, COBEPLUEHCTBYS CBOM
3HaHWA, CNeUManmCTbl TakKe YyyLlaroT KadyecTBO CBOe paboThl, J06MBasiChH
60MbLLUEro NPU3HaHNA U OBEPUS KNVEHTOB.

B yacTHOCTK, y4ebHbI MaH aTOro YHNBEPCUTETCKONO Kypca OXBaTbIBAET LUMPOKUIA
CMEeKTP BOMPOCOB: OT BCTPanBaeMbIX CUCTEM [0 MUKPOMPOLIECCOPOB M ONePaLMOHHbIX
CUCTEM peasibHOro BpeMeHM, B MPorpamMme TakKe BblAeNeH BaxHbI pasaen

MO NMPOEKTUPOBAHMIO 3/1EKTPOHHbBIX CUCTEM C aKLIEHTOM Ha NMopTaTMBHbIE YCTPOMCTBRA
(6yab TO KOMMbOTEPbI, CMapPThOHbI, AMArHOCTUYECKIME MPUOOPBI U T.4.). TaKnM
06pasoMm, Cpean NPOYMX acrleKTOB PaCCMaTPUBAKOTCS KOPMyca 31eKTPOHHbIX
YCTPOWCTB CO BCe 60siee BbICOKMM YPOBHEM UHTErpaLvn.

MNepBoknaccHas, 100% oHnaiH akagemudeckas nporpamma, KotTopast o3BomnuT
CTyAeHTaM pacrnpenensTb CBOe y4ebHOe BPEMS, MOCKObKY OHU He 6yayT
3aBUCETH OT (PUKCMPOBAHHOMO PAcnncaHns U HeOBXOAMMOCTH Mepee3aThb

B Apyroe hunsmyeckoe MecTo, nosyyas [JOCTYMN KO BCEMY COAEPXKMMOMY B Nt060e
BPEMS CYTOK, 6anaHcnpyst CBOIO PaboTy U NIMYHYIO 1eATENBHOCTb OTHOCUTENIBHO
y4ebbl. HECOMHEHHO, 9TO Ta akajemMmnyeckast BOSMOXHOCTb, KOTOPYHO TaK xAann
VIHXKEeHePbI, YTOObI MOBbLICKUTH CBOKO KBANMMUKALMIO, HE OTPbIBASICh OT CBOMX
NOBCEAHEBHbIX 0693aHHOCTEN.

[laHHbI YHUBEPCUTETCKUIA KYpC B 06/1aCTU BCTPaMBaeMbIX 3JIEKTPOHHbIX CUCTEM
COOEPXKMT CaMYHO MOJTHYHO ¥ COBPEMEHHYIO MPOrpamMMmy Ha pbiHke. OCHOBHbIMM
0COBEHHOCTAMM 0BYyYEHNA ABNSAIOTCS:

* Pas6op NpakTUYECKMX KEMCOB, MPeACTaBEHHbBIX SKCNEPTAMU B 06/1ACTN UHKEHEPUM

* HarnagHoe, CXeMaTUYHOE W UCKITKUNUTENTbHO MPaKTNUYeCKOE CoAepXaHne Kypca
NpeaoCTaBNACT HAY4YHYHO M NPaKTNYECKYHO MchopMauwo Mo TeM AncunnnmnHam, Kotopble
H€O6X0ﬂ,MMbI A4 OCYLIECTBNEHNA I'IpO(beCCVIOHaJ'IbHOVI [EATENBbHOCTU

* I'IpaKqueCKme YNPaXKHEHWA /19 CaMOMPOBEPKN, KOHTPOIA M MOBbILLIEHNA YCNEBAEMOCTU

* Oco6oe BHMMaHMe YAENAETCA NHHOBALUMOHHBIM METOANKAM B obnacTu BCTPanBaeMbIX
SNIEKTPOHHbIX CUCTEM JIETATE/IbHbIX affapaToB

¢ TeopeTnyeckmne 3aHATUA, BOMNPOChI aKCnepTaMm, AUCKYCCUOHHbIE (bOpyMbI Mo CNopHbIM
TeMaM N CaMOCTOATENTIbHAdA pa6OTa

* YueBHble MaTepwuanbl Kypca A0CTYMHbI C I060r0 CTaLMOHAPHOMO UM MOBUIbHOMO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

[lporpamma, KoTopas no3BosinNT
BaM crieymann3npoBaTbCs

B BaxKHewLLIen 061actm
3JIEKTPOHHOW MHXEeHepumn'"



LOCTYr K MHOXECTBY MpaKTUYECKMX
KenCcoB, KOTOPbIE NMOMOryT BaMm
3aKPerunTb TEOPETUYECKNE ZHAHUS"

B npenofaBaTesibCKuii COCTaB BXOAAT NPOhECCHOHaNbl B 06/1aCTU MHXKEHEPUN,
KOTOpble MPUBHOCAT B MPOrpaMMy CBOI OMbIT PaboTbl, @ TaKXKe NpU3HaHHble
crneumanucTbl N3 BeAyLLIMX KOMMaHUiA U aBTOPUTETHbIX YHUBEPCUTETOB.

MynbTUMeanitHOE cofepKaHme NporpaMmbl, PaspaboTaHHOE C UCMOIb30BaHNEM
HOBEMLIMX 0BPas0BaTENbHbIX TEXHOOMMIA, MO3BOMNT CreLnanncTy NpoiTy obydyeHre
C YYETOM CUTYaLIMM N KOHTEKCTA, TO ECTb B MHTEPAKTUBHON Cpefe, KoTopast
06ecneynT Norpy>KeHne B y4ebHblin NpoLiece, 3anporpaMMMpoBaHHbIii Ha 0ByYeHne
B peasbHbIX CUTYaLUAX.

[13aiiH 9701 NporpaMmbl OPUEHTUPOBAH Ha NPOBIEMHO-OPUEHTMPOBAHHOE
06y4yeHue, B paMKax KOTOPOro CTYAEHTbI AO/MKHbI MOMbITAaTbCS PELUUTL pasfnyHble
CUTYyaLMm NpodeccnoHanbHoM NPakTUKKM, BO3HMKAOLLIME B TeYeHMe y4ebHOro Kypcea.
B 9TOM MM NOMOXET MHHOBALIMOHHAsA MHTEPAKTMBHAasA BUAEOCUCTEMA, CO3/[JaHHas
NPU3HaHHbIMK 3KCMEPTaMM.

Mpesentauna | 07 tecn

Camasi MHHOBaLMOHHas METOAMKA
06y YeHsI Ha CErOAHSILLIHMIA

JIEHb MOMOXET Bam 06YyYaTbhCsl
6€e3 3aTpyAHEHNI.

TECH - ato yHuBepcuTeT XX BeKa,
B KOTOPOM OCHOBHbIM METOLOM 06YYeHUSI
ABJIAETCA UnpPOBOE rnpernojaBaHue.



02
Llenw

MpoxoxaeHve aToi nporpamMMbl TECH NosBOMUT CTyAeHTaM NoNyYnTb HEOOXOANMYHO
KBanMduKaLmo 45 NOHUMaHKUA, MPOEKTUPOBAaHWUSA U 0BCNYXKMBaHNA BCTPanBaeMblX
9NEKTPOHHbIX CMCTeM. ITa 3adaqa 6yaeT pelleHa 6narofaps NepBOKIaCCHO
akafemunyecKoi nporpamMme, KOTopas NMOSHOCTbIO COOTBETCTBYET OCHOBHbIM
HOBOBBEEHMAM B CEKTOPE, @ TAKXKE XKEMAHUIO 1 YCUIIUSAM, KOTOPbIE CTYAEHTbI
JOMKHbI MPUIOXUTb, YTOObI 6bIThb NMOCAEA0BATENbHBIMU B CBOE yuebe U pas3BMBaThb
HaBblIKW, KOTOPbIe MO3BOAAT UM CTaTb Ny4YLLMM NMPOMECCHUOHANaMI B STOM CEKTOPE.




Lenn |09 tec’:

[lporpamma, KoTopasi no3BOINT
BaM rpounTH crieymanmnsauymro

B 06/1aCTV CO3/aHNs CXEM )15
3JIEKTPOHHbIX CUCTEM"



tecn 10| Uenm

O6wue uenu

* [1poaHanMaypoBaTh COBPEMEHHbIE METOAbI peani3aLlun CeHCOPHbIX CeTelt
* OnpeaennTb TPeBOBAHMUS PeanbHOro BPEMEHM ANS BCTPaNBaEMbIX CUCTEM
* OLEHUTb BpeMst 06paboTKM JaHHbIX MUKPOMPOLIECCOPOM

* [1peanoXuTb peLleHus, afanTupoBaHHble K KOHKPETHbIM TpeboBaHysaM 0T
+ OnpenennTb aTanbl PaboTbl 3NEKTPOHHO CUCTEMDBI

* AHaJ'IVISI/IpOBaTb CXeMbl 9NTEKTPOHHbIX CUCTEM

. PaCCMOTpeTb CXeMbl 3NTEKTPOHHbBIX CUCTEM, BUPTYaJibHO MOAENNPYA UX NOBEAEHME
* llccnenoBaTh NOBe/iEHWE 3NEKTPOHHOM CUCTEMbI

¢ PaccunTatb NoALEPXKKY BHEAPEHUS 3NEKTPOHHOM CUCTEMbI

¢ PeannsoBaTb npoToTun SJ'IeKTpOHHOIZ CUCTEMDI

+ [1pOBECTM UCMbITaHUSA U BanMAaLMio NpoToTvna

¢ [1pefIoxXmTb NPOTOTUMN 415 KOMMEpLManm3aumm

CrieymannsmpoBaHHasi mporpamma
M0 BCTpanBaeMbIM CUCTEMAM,
KOTOpasi CTaHeT OCHOBOW /14
BalLey paboTbl B 3TOM 0b61acTu”



Lenn |11 tecn

KoHKpeTHble uenu

Mopaynb 1. BctpanBaemble cuctembl

+ [1poaHanu3npoBaTh COBPEMEHHbIE MNAThOPMbI ANd BCTPAUBAEMbBIX CUCTEM,
OPUEHTMPOBaHHbIE HA aHaNN3 CUrHaNoB U ynpaBneHue loT

* V3y4nTb pasHoo6pasme CUMYISTOPOB ANA KOHDUIYPUPOBaHWS pacnpefenieHHbIX
BCTPaMBaeMblX CUCTEM

+ Co3aTb CeHCopHble 6ecrpoBOAHble CeTU

+ [POBEPUTD M OLEHUTb PUCKYM HapyLIEHUSA PABGOTbl CEHCOPHBIX CeTel

+ 06paboTaTh ¥ NPOaHaNM3MPOBaTh [JaHHbIE C MOMOLLBHO NaTHOPM PacTPeAeeHHbIX CHCTEM

* [1porpaMmMmMpoBaTh MUKPOMPOLIECCOPbI

* /IAeHTMhNUMPOBATb OLMOKYM B PeanbHO 1 CMOAENMPOBAHHOM CUCTEME U UCTIPABAATD WX
Mopaynb 2. lNpoeKTUpoBaHMe INEKTPOHHbIX CUCTEM

* OnpenennTb BO3MOXHbIE MPOBEMbI NPY KOMMOHOBKE 9/1EMEHTOB CXEMb!

*+ YCTaHOBWTb HEOOXOAVMbIE 3NEMEHTbI 3N1EKTPOHHOM CXeMbI

+ BbiGpaTh 911EKTPOHHbIE KOMMOHEHTbI, KOTOPbIE GyyT UCNONb30BATLCS MPY MPOEKTUPOBaHIM

+ MozenvpoBaTh NoBe/ieHNe 3MEKTPOHHbIX KOMIMOHEHTOB B KOMMEKCe

* [1poIeMOHCTPUPOBATL NPaBUIbHYHO PABOTY 3NEKTPOHHOM CUCTEMBI

* [lepeHocuTb NPOEKT Ha nevaTHyto nnaty (PCB)

+ Peann3oBaTb 9EKTPOHHYHO CUCTEMY, OGbEANHIB Te MOAYIN, KOTOPbIE
L1191 3TOr0 HEOBXOAMMbI

¢ BbIABUTb NMOTEHLMANBHO cnabble MecTa KOHCTPYKLMNK



03
PyKoBOACTBO Kypca

3T10T Kypc TECH 6bIn paspaboTaH KOMaHoM 9KCNepTOB B 061aCTW BCTpanBaemMblx
3NEKTPOHHbIX CUCTEM. MepBOKNACCHbIE UHYKEHEPBI-NEKTPOHNKM, MOCBATUBLLNE
3HAYUTENBHYHO YaCTb CBOEN NPOhEeCCHMOHaNbHOM Kapbepbl 00YyYeHto

1 cneumanuaaumnm, YTobbl NPEAIoXUTb CBOUM CTYIEHTAM CaMyHO aKTyasnbHYHO
nHbopMaLMto B 3TOM 06/1aCTH, KOTOPYHO OHM 3aTeM CMOTYT NMepeHecTn B CBOKO
noBCceAHEBHYHO NPaKTKKY. [MpenofaBaTeNbCKMiA COCTaB, FOTOBbIN NepeaTth
CTy[EHTaM CaMble MCYeprblBatoLLIMe 3HaHNA O BCTPanMBaeMblx CYCTeMax

1 MPOEKTMPOBAHMN SNIEKTPOHHbBIX CUCTEM C €AVHCTBEHHOW LIENbIO - MOMOYb

MM B NPOMECCHOHaNbHOM poCTe.




PykoBoacTBo kypca | 13 tec!:

JlydLumv npernogaBaTesibCKum
COCTaB, KOTOPbIN MOMOXET
BaM MpopeccrmoHasibHoO
pacTu B aTOM 0b1aCcTH”



tecn 14|PykosoacTso kypca

PykoBoacTBO

[-a Kacapec AHgpec, Mapus 'peropus

+ [loueHT B MaZpvackoM yH1BepcuTeTe nMeHu Kapoca |l
CTeneHb 6akanaBpa B 06/1aCTV KOMMbIOTEPHbBIX HayK MoAnTEXHUYECKOro yHMBepcuTeTa Maapvaa
HayyHas cneuuanusaums B [onnTexHM4eckoM yHnBepcuTeTe Maapuaa
Hay4Has cneunanusaumsd B MagpuackoM yHrBepcuTeTe umenun Kapnoca |l
PykoBoguTenb v cosgatens kypcos OCW B Magpuackom yHuBepcutete Kapoca |l
[Npenogasatenb Kypcos INTEF

CreumanucT cny>x6bl NoaaepXKk1 JenapraMeHTa 06pas3oBaHus FeHepanbHOro ynpaBneHns B 061acT GUAVHIBM3MA 1 KavecTBa
06pa30BaHusa cooblecTBa Maapuaa

MpenoaaBaTenb UHPOPMATUKI B CPeAHEN LLKone

[oueHT Manckoro yHuBepcuteta Komunbsic
MpenoaaBaTenb-aKCnepT, coobLLecTBo Maapuaa
+ AHanUTUK/pyKOBOANTENb NPOEKTOB B 0611aCTW MHHDOPMALMOHHBIX TEXHOMOMM BaHka YpKuxo

+ KOMMbIOTEPHbIN aHanUTK KoMnaHum ERIA




PykosoacTso kypca |15 tecn

lNMpenopasaTenu

I-H Mapcusa Benbucka, MapuaHo AnbbepTo

* [penopgaBaTenb npodeccuoHansbHoro 06yyeHuns B MEC, MopaTanac

* CTeneHb JOKTOpa B 06/1aCTN BUOMEANLIMHCKON MHXKEHEPH TTONUTEXHNYECKOTO
yHWBepcKTeTa Maapuaa, CoTpyaHUK nporpammbl Discovery Research-CTB
[onnTexXHNYeCKnin yHnBepcuteT Maapuaa

¢ CTapLuwnit Hay4YHbIN COTPYAHUK 1ccnefoBaTensckom rpynnel BCI-NE B YHBepcuTeTe
Jccekca, BennkobprTanus

* HayuHbIit cOTpyaHMK LieHTpa 61UoMeanLIMHCKIX TEXHONOTUIA [oNMTEXHUYECKOro
yHMBepcuTeTa Magpuaa

* /IH)XeHep-aneKTPOHMK B koMnaHum Tecnologia GPS S.A
* VIHxeHep-3NeKTPOHMK B kKoMnaHum Relequick S.A
¢ VIHXEHep-aMekTPOHLLMK B MaapuacKoM yH1BepcuTete KoMniyTeHce

¢ CTeneHb MarncTpa B 0611acTi GUOMEINLIMHCKOR UHXEHEPUH B [TONNTEXHUYECKOM
yHMBepcutete Magpuaa

[-p ®epHaHgec MyHboc, XaBbep
¢ CTaplumit npenogaBaTesnb. YHnBepeuteT Kapnoca Ill 8 Magpuae
+ CTeneHb AOKTOPa HayK B 06/1aCTU KOMMbHOTEPHON MHXKeHepui B Maapuackom
yHuBepcuTete Kapsnoca |l
¢ CTeneHb 6akanaBpa B 061aCTh KOMMbIOTEPHbIX HayK MMOAUTEXHNYECKOTO
yHMBepcuTeTa Magpuaa



04
CTpyKTypa u cogeprxaHue

CopepxxaHune a1oro YHnBepcuteTckoro kypca B TECH oxBaTbiBaeT HoBeMLLNE
KOHLIEMLUW Y MIHCTPYMEHTbI B 061aCT1 BCTPanBaeMbIX 3/IEKTPOHHbBIX CUCTEM, YTO
MO3BOJINT CTyAEHTaM MOJYYUTb NOATOTOBKY BbICLLIErO YPOBHA MO 9TOMY MPEAMETY,
6narofjapsa KOTOPOW OHM CMOTYT CTaTb HACTOSALLMMM 3KCMepPTamMm, CMNOCOBHbIMY
pelaTtb Bce NpobemMbl 371eKTPOHUKN, KOTOPblE MOTMYT BO3HUKHYTb B 3TO 061acTy.
TakvM 06pasoM, Mo OKOHYaHWK MPOrpaMMbl CTYAEHTbI CMOTYT OTKPbITb /151 Ccebs
HULLY B chepe AesATeNbHOCTH, TpebytoLein MpodeccnoHanoB BbICOKOrO YPOBHS.




CTpykTypa u copepxanue |17 tec’)

[pongnTe 0by4eHme rno aTomy
YHUBEPCUTETCKOMY KypCy U MOyYnTe
crieymann3anmio no BCTpanBaembim
3JIEKTPOHHbIM cuCTEMaM”



tecn 18| CrtpykTypa v conepxaHue

Mopaynb 1. BcTpanBaemble CUCTEMDI 1.7.  TexHuKa NpoeKTMPOBaHUA BCTPaUBaEMbIX CUCTEM

1.7, [JaTyvKun 1 BENUYMHDbI
1.1.  BcTpauvBaemble cUCTEMbI

1.7.2.  PeXnMbl HU3KOrO 9HEPronoTpebieHms
1.1.1. BcTtpavBaemas cuctema

1.7.3.  43bIK1 NpOrpamMMm1poBaHus /18 BCTPauBaeMbIX CHCTEM
1.1.2.  Tpe6oBaHWs 1 NPeUMYLLIECTBA BCTPaMBaeMbIX CUCTEM

1.1.3.  3BOSOLMS BCTPaANBAEMbIX CUCTEM 174 Tepnbepnirivie yeTpoifcTsa

1.8.  CeTV 1 MynbTUNPOLIECCOPbI BO BCTPaMBAEMbIX CUCTEMAX

1.2, MukponpoLeccopbl
1.8.1.  Buabl ceten

1.2.1. 3BOMKOUMS MUKPOMPOLIECCOPOB

. 1.8.2.  Cetu pacnpefieneHHbIX BCTpauBaeMbIX CUCTEM
1.2.2.  CemelncTBa MMKPOMPOLIECCOPOB

1.2.3.  byagywme TeHaeHUmum 1.8.3.  MynbTUnpoLeccopbl

1.9.  CumynaTopbl BCTPanBaeMbIX CUCTEM
1.2.4.  KomMmep4eckue onepaumoHHble CUCTEMDI

13, CTpyKTypa MUKpOMpOLECCOpa 1.91.  KomMmepyeckne CUMyNATopb!

1.3.1.  basoad CTpyKTypa MUKpOnpoLeccopa 192 TlapameTpol cumynLy

132 LleHTpanbHbiil NpoLeccop 1.9.3. [posepka 1 06paboTKa oWNOOoK
L 1.10. BcTpauBaeMmble CUCTEMbI NSt MHTepHeTa BelLel (IoT)
1.10.1. loT

1.10.2. CeTu 6ecnpoBOAHbIX CEHCOPOB

1.3.3.  BBOAbI 1 BbIBOAbI
1.34.  LUnHbl v nornyeckue ypoBHU
1.3.5.  CTpyKTypa M1KPOMPOLECCOPHON CUCTEMBI

1.4, TMnatdopMbl 06paboTKM aHHbIX 110.3. Ataky v Mepb 3almTel

. 1.10.4. YnpasneHue pecypcamu
1.4.1.  OYHKUMOHMPOBAHMWE C MOMOLLBIO LMKNYECKMX UCMNONHWUTENEN

142, CoBbiTs v NpepbIBaHis 1.10.5. Kommep4eckre nnathopmbl

1.4.3. YnpasneHue annapaTHbIM1 Cpe/CTBaMM Mogaynb 2. MpoeKTUpOBaHNE SEKTPOHHbIX CUCTEM

1.4.4.  PacnpegeneHHble CUCTEMbI
2.1.  OnNeKTPOHHOE NPOeKTUpOBaHMe

1.5, AHanus v NPoeKTMPOBaHNE NPOrPaMMHOr0 O6ecreYeHns /151 BCTPanBaeMblIx
creTeMm 2.1.1.  CpefcTsa Ans NpoeKkTMpoBaHus

151, AHanua Tpe6oBaHMii 2.1.2.  MofenmpoBaHue 1 NpoTOTUNMPOBaHWE

1.5.2.  [lpoeKTupoBaHWe 1 BHeApeHue 213 TeCTUpoBaHve 1 u3MepeHns

153, BHefpeHie, TeCTUPOBaHME 1 0BCIyKNBaHHe 2.2. MeTtofbl NPOEKTUPOBAHNA 3NEKTPOHHBIX CXEM

1.6. OI'IepaLll/lOHHbIe CNCTEMbI pealbHOro BPEMEHN. 22.1. HepTex aN1eKTPOHHOW CXeMb!

161, PeanbHoe Bpems, Thbl 2.2.2. TokoOrpaHu4vBaroLLme pesncTopbl

1.6.2.  OnepaumoHHble CUCTEMbI peasnbHOro BpemeHn. TpeGoBaHus 2.23. [lenuTenu HanpskeHus

16.3.  MUKposaepHas apxuTeKTypa 2.2.4.  CneuwvanbHble pesncTopbl

1.6.4.  TnaHnposaHme 22.5.  TpaHsucTopbl

1.6.5.  YnpaBneHue 3aadamMu 1 NpepbiBaHrsiMm 2.2.6.  TIOrPeLIHOCTM 1 TOYHOCTb

1.6.6.  [lepenoBble onepauyoHHble CUCTEMDI



CTpykTypa 1 conepxanve | 19 tecn

[pOeKTMPOBaHWE NCTOYHMUKOB NUTAHNS

2.3.1.  Bbl6Op UCTOYHMKa NUTaHNA
2.3.1.7. TUNn4HbIe HanpsXKeHNa
2.3.1.2. KoHCTpyKLUMst 6aTapen
IMyNbCHbIE UCTOYHUKM MUTaHKA
2.3.2.1.Tipos
2.3.2.2. LLIMpOTHO-MMMyfIbCHas MOAYNSALMA
2.3.2.3. KOMMOHEHTbI

KoHCTpyKums yeunutens

247, Bugpl

2.4.2.  TexHUYecKre XapaKTepUCTUKN

2.4.3. YcuneHue u 3atyxaHue
2.4.3.7. BxoaHOW ¥ BbIXOAHOW MMMNeAaHChb!
2.4.3.2. MakcumanbHasa nepefilaBaemMas MOLWHOCTb
KoHCTpyKLUMs onepaLmoHHoro yeunutensa (OP AMP)
2.4.4.7. ToaKn4YeHne NOCTOSHHOIO ToKa
2.4.4.2. PaboTa B OTKPbITOM KOHTYype
2.4.4.3. HacToTHas xapakTepucTmka
2.4.4.4. CKOpOCTb HapacTaHus
06nacti npumeHeHna OP AMP
2.4.5.1. iuBepTop
2.4.5.2. bybep
2.4.5.3. Cymmatop
2.4.5.4. ViHTerpaTop
2.4.5.5. Bbluntartenb
2.4.5.6. VIHKCTpyMeHTalbHOe ycuneHmne
2.4.5.7. KOMneHcaTop MCTOYHWMKA OLNOKM
2.4.5.8. Komnapatop
Yeuamtenu MOWHOCTH
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2.5.

2.6.

KOHCTpyKLMA ocumnngTopa

2.5.1.
2.5.2.

2.53.
2.54.

TexHUYecKme xapakTepUCTUKN
CvHycounaanbHble reHepaTopbl
2.5.2.1. MocT BuHa

2.5.2.2. Ocumnnatop Konnutua
2.5.2.3. Keapy

HacoBow curHarn
MynbTBMGPaTOPDI

2.5.4.1. Tpurrep WmntTta
2.54.2.555

2.5.4.3. XR2206
2.54.4.1TC6900

2.5.6. CHTE3aTOPbI HaCTOTh!

2.5.6.1. ®asoBas aBTOMOACTPOIiKA YacToTbl (PLL)
2.5.6.2. Mpamoit undposoit cuHTesatop (DDS)

MpoekTnpoBaHue hunsTpoB

2.6.1.

2.6.2.
2.6.3.

2.6.4.
2.6.5.
2.6.6.

Buabl

2.6.1.7. HU3KO4aCTOTHbIN
2.6.1.2. BbICOKOYaCTOTHbIN
2.6.1.3. Monocosow

2.6.1.4. TonocHo-3arpaxaaroLuii
TexHU4Yeckme xapakTepUCTUKM
®YHKUMOHaNbHblE MOAENH
2.6.3.1. GunbTp batTepsopta
2.6.3.2. dunbTp beccena
2.6.3.3. dunbTp Yebbiwesa
2.6.3.4. GnAMnTnyeckmin bunotp
RC-bunbTpbI

Monocosble LC-hunbTpbl
MonocoBon hunsTp

2.6.6.1. Twin-T

2.6.6.2. LC Notch

2.6.7. AKTMBHble RC-OunbTpbl



2.7.

2.8.

2.9.

AneKkTpoMexaHnyecKas KOHCTPYKLWS

2.7.1.
2.7.2.
2.7.3.
2.74.
2.7.5.

KOHTaKTHble nepekntoyaTenu
INeKTpOMEXaHNYeCKne pene
TeepaoTenbHble pene (SSR)
KatyLukn

MoTopbl

2.7.5.1. O6bl4HblE

2.7.5.2. CepBoaBuratenu

LIncdpoBoe npoekTMpoBaHmne

2.8.1.
2.8.2.
2.8.3.
2.84.
2.8.5.

OCHOBbI IOMVIKN UHTETPAIbHBIX MUKPOCXEM
MporpamMmupyemas ioruka
MUWKPOKOHTPONSIEPDI

Teopema [lemopraHa

®yHKUMOHaSbHbIE MHTErpasibHble CXeMb
2.8.5.1. JewndpaTopbl

2.8.5.2. MynbTunnekcopsbl

2.8.5.3. leMynbTunNneKcopbl

2.8.5.4. CpaBHUTENbHbIE AaHHble

MporpamMmupyeMble NOrMyeckiie YCTPOMCTBa M MUKPOKOHTPOIIEPbI

29.1.

292

293.

[porpamMmMmpyemble Nornyeckme nHTerpasbHble cxembl (PLD)
2.9.1.1. MNporpammupoBaHmne

lporpammMmpyemas nonb3oBaTteneM BeHTUIbHas MaTpuLa (FPGA)
2.9.2.1. A3bIk VHDL v Verilog

[poeKTMpOBaHVe Ha MUKPOKOHTPOIepax

2.9.3.1. lpoeKTnpoBaHmne BCTpanBaeMblX MUKPOKOHTPONIEPOB

2.10.
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BbI60p KOMMOHEHTOB

2.10.1.

2.10.2.

2.103.
2.10.4.
2.10.5.
2.10.6.

PesucTopsl

2.10.1.1. KopnycHble pesunctopsbl
2.10.1.2. KOHCTPYKUMOHHbIE MaTepuarsbl
2.10.1.3. CTaHAapTHble 3Ha4YeHMA
KoHAaeHcaTopbl

2.10.2.1. KopnycHble KOHAeHCaTOopbl
2.10.2.2. KOHCTPYKLUMOHHbIE MaTepuanbl
2.10.2.3. Kogekc LeHHocTemn

KaTyLiku

[unoabl

TpaHsucTopsl

MHTEerpanbHble cxembl

[lporpamma BbicLLEro Kiacca
/151 MPOECCMOHasIOB,
CTPEMSALUMXCS K aKa[eMNYECKOMY

tecn

W MPOpeCCUOHasIbHOMY COBEPLLIEHCTBY"
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MeToguka obyyeHus

TECH — nepBblit B MVpe YHUBEPCUTET, 0O bEANHUBLLNIA MeTOf, Kelic-cTagu C Relearning,
cuctemoin 100% oHnalH-06y4eHns, OCHOBaHHOW Ha HanpaBeHHOM MOBTOPEHMN.

9Ta MHHOBALMOHHas negarornyeckas CTpaterua 6bina pa3pa60TaHa and
TOro, YTOGbI npeanoxXnTb I'IpOCDECCVIOHa)'IaM BO3MOXHOCTb O6HOBNATb
CBOW 3HaHMA N pa3BMBaTb HaBbIK/ MHTEHCUBHBIM U Sd)d)eKTI/IBHbIM

CMOCOGOM. Mogenb O6yL‘IEHI/IF|, KOTOpad CTaBUT CTyAEHTa B LIEHTP yqe6Horo
rnpouecca n oTBOAMNT eMY BeAYLLYHO POJib, afanTUpPyACh K ero I'IOTpe6HOCTFH\/I
N OCTaB/1AA B CTOPOHE bonee TpagnunoHHble METOAOJTOT NI,
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TECH noarotoBuT Bac K peLueHmno HOBbIX
3a/1a4 B yC/IOBUSAX HEOMPEAETIEHHOCTU U
JIOCTUXKEHMIO YCriexa B Kapbepe”
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CTyneHT — npuopuTeT Bcex nporpamm TECH

B MmeToanke 06yyeHna TECH cTyaeHT aBnseTca abContoTHbIM AENCTBYIOLWMM SIULIOM.
MNeparornyeckme MHCTPYMEHTbI KaxkAoM NporpamMMbl 66111 Nogo6paHbl C y4eToM
TpeboBaHWiA K BpEMEHM, AOCTYMHOCTM U akaieMUYeCcKoi CTPOroCTH, KOTopble
NpeabABAAOT COBPEMEHHbIE CTYEHTbI U Hanboiee KOHKYPEHTOCNOCO6HbIe paboyne
MeCTa Ha pblIHKe.

B acvHxpoHHoI o6pa3oBatenibHoi Mogeny TECH cTyaeHTbl caMu BbIGUpatoT Bpems,
KOTOpPOE OHW BbIAENAOT Ha 0BYYeHMe, Kak OHK peLLaT BbICTPOUTb CBOW pacnopsaaoK
[IHS, 1 BCe 3TO — C yA06CTBOM Ha t060M 31EKTPOHHOM YCTPOCTBE, KOTOPOE OHM
npeanoynTaroT. CTyeHTaM He HY>XHO MocellaTb OYHbIe 3aHATUS, Ha KOTOPbIX OHW
3a4acTyto He MOryT NPUCYTCTBOBATb. Y4ebHble 3aHATUS OyayT NPOXOANTb B YA0OHOE
[N HUX BpeMsi. Bbl BCerzja MOXeTe pellnTb, Koraa v rae yuYnuTses.

B TECH y Bac HE 6ynet 3aHSATWI B
peasibHOM BPEMEHM, Ha KOTOPbIX Bbl
3a4aCTyrO HE MOXXETe MpUCyTCTBOBATL"
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CaMble 06LLIMPHbIE yYebHbIe NaHbl HA MEXAYHAPOAHOM YPOBHE

TECH xapakTepuayeTcs Tem, 4To nNpeasiaraeT Hanbonee obLLIMPHbIE akagemMmnyeckme
nf1aHbl B YHUBEPCUTETCKOWM cpefie. 3Ta KOMMEKCHOCTb AOCTUraeTCcs 3a CHET
co3AaHu1s y4ebHbIX M1aHoB, KOTOPblE OXBATbIBAOT HE TOIbKO OCHOBHbIE 3HaHKS, HO
1 caMble nocneaHne MHHOBaLMW B KaXko 06nacTu.

Bnarogaps NoCTOSAHHOMY OGHOBEHWIO 9TU NMPOrpPaMMbl NMO3BOMSIOT CTYAEHTaM 6bITb
B KypCe M3MEHEHWIN Ha pbIHKe 1 Npro6GpeTaTb HaBbIKK, Hanbonee BOCTpe6oBaHHbIE
paboTogaTensamMu. Taknum obpasom, Te, KTo MpoxoanT obydeHne B TECH, nonyyatoT
KOMMIEKCHYHO MOArOTOBKY, KOTOpas AaeT MM 3HAYMTENbHOE KOHKYPEHTHOE
NPenMyLLECTBO AN NPOABUNKEHNS MO KapbePHOM NECTHHULIE.

Bonee TOro, CTYAEHTbI MOTYT Y4NUTHCH C NOOBOIO YCTPOMCTBA: KOMMbIOTEPA, NN1aHLeTa
nnu cMapThoHa.

Mogene TECH siBiieTCs aCMHXPOHHOW,
MO3TOMY Bbl MOXETE 13yyaTb
matepuas Ha CBOEM KOMIMbIOTEPE,
naaHLLIeTe nav cMapThoHe B JTOO6OM
MECTE, B JI060€ BPeMS 1 B YJOOHOM
715 Bac temne”
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Case studies unn meTop, Kencos

MeToa KeNCcoB ABNSETCS Hanbosee pacnpoOCTPaHEHHOW CUCTEMOW 0BYHEHNSA B NyULLIMX
613Hec-LWKoNnax Mupa. Pa3paboTaHHblii B 1912 rofly Ans TOro, YTobbl CTYAEHTbI
tOPUANYECKMX (DaKYSIbTETOB HE MPOCTO M3Yy4asn 3aKOHbI Ha OCHOBE TEOPETUHECKMX
MaTepunasnoB, OH TakXXe UMeN Lieflb NPeLCTaBNTb MM peasibHble CIIOXHbIE CUTYaLUu.
Taknum 06pasom, OHU MOV MPUHKMMATb B3BELLUEHHbIE PELLEHNS 1 BbIHOCUTb
060CHOBaHHbIE CYXKAEHMA O TOM, Kak UX padpelmnTb. B 1924 rogy oH 6bin ycTaHOBEH
B Ka4eCTBe CTaHAapPTHOro MeToda 06yYeHns B [apBapACKOM YHUBEPCHTETE.

Mpu Takol Mogenn o06y4eHns cTyaeHT cam hopMUPYET CBOK NPOMECCUOHANBbHYHO
KOMMETEHLMIO C MOMOLLbIO TaKMX CTPaTEruii, Kak o6yyeHune gevictemem (learning by
doing) wnu gusasiH-mbiuineHve (design thinking), ncnonb3yembix TakMMK U3BECTHBIMM
y4e6HbIMM 3aBeAeHUAMM, Kak Venb unu CTaHGOPA.

STOT MeTOof], OPUEHTMPOBAHHbIN Ha AENCTBUS, OyAeT NPUMEHSATHCA Ha MPOTAXKEHNM
BCEro akajeMmn4ecKkoro Kypca, KoTopblii CTyaeHT npoxoamnT B TECH. Takum o6pasom,
OHW BYAYT CTaNKMBATbCS C MHOXECTBOM pearnbHbIX CUTyaLMii 1 AOMKHbI 6yayT
NHTErpUpoOBaTb 3HaHWA, MPOBOAMUTL UCCEf0BaHMSA, apryMEHTUPOBATL 1 3alyMLLaTb
CBOM MAew 1 peLleHns. Bce aTo fenaeTcs A1s Toro, YTobbl OTBETUTb Ha BOMPOC, Kak
Obl OHW MOCTYMWW, CTONKHYBLLUNCH C KOHKPETHBIMU CIOXHBIMU COObITUSIMI B CBOEA
noBceAHeBHOW paboTe.
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MeTtog Relearning

B TECH meTos kericoB AOMOMHAETCA SIyYLUMM METOLOM OHJIaNH-
06yueHna — Relearning.

9TOT MeTo[, OTIMYaeTes OT TPAAMLMOHHbBIX METOANK 0BYyYeHus,
CTaBsi CTyA€EHTa B LIeHTP 06yYeHUst U NPeOCTaBNsAa emy fydllee
cofiepXkaHue B pa3nnyHbix hopmatax. Takum 06pasom, CTyeHT
MOXET NepecMaTpunBaTh v NMOBTOPSATH KIKOUEBbIE KOHLENLMY
KaXKJ0ro NpeAMeTa 1 y4nuTbCa NPUMEHSTb X B peasibHOM cpefe.

Kpome Toro, cornacHO MHOTOUYMUCIIEHHBIM Hay4YHbIM
nccnenoBaHnsaM, MOBTOPEHWE ABASIETCS NYYLLUM CMOCO60M
yCBOEHWA 3HaHuI. [TosToMy B TECH Kaxkjoe KNro4eBoe NoHATUE
noBTopseTcs oT 8 10 16 pa3 B pamMKax O4HOro 3aHATUS,
npeAcTaBeHHOro B pasHblx popmaTax, YTobbl rapaHTMpoBaThb
NOMHOE 3aKpeneHne 3HaHW B NpoLiecce 0byYeHus.

MeTton Relearning no3BomT Tebe y4YnTbCs

C MEHBLLNMM YCUIINAMM 1 6OJIbLLIEN

3 PEKTUBHOCTBIO, I/1y6XKe BOBJIEKASICb B CBOKD
crieLmannsaimro, pa3BmBasi KpUTUMYECKoe
MbILLIEHWE, YMEHNE apryMEHTMPOBATb U
COMOCTaB/ISITb MHEHWUST — MPSIMOW MyThb K YCIIEXY.

learning
from an
expert
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BupTyanbHbii kamnyc Ha 100% B oHNnanH-popmarte
C Ny4ywInMun y4ebHbIMUK pecypcamu

[na addekTrBHOro NpuMeHeHns ceoein metoamkn TECH npegoctaBnseT
CTyfeHTaM y4ebHble MaTepvanbl B pa3nyHbix opmaTax: TeKCTbI,
NHTEPaKTUBHbIE BUAEO, MNMKOCTPALMN, KapTbl 3HAHWI 1 Ap. Bce oHW paspaboTaHbl
KBanMbUUMPOBaHHbIMM NpenofaBaTeNaMu, KOTOPble B CBOE paboTe yaenatoT
0C060€ BHMMaHWE CoYeTaHNIO peasibHbIX Cy4aen ¢ PELLEHNEM CMOXKHbIX
CUTYalUMi C MOMOLLBH CUMYNALMM, U3YHEHUIO KOHTEKCTOB, MPUMEHNMbIX K KaX oW
npodeccrnoHanbHoit chepe, M 06y4eHNO Ha OCHOBE NMOBTOPEHWA, C MOMOLLIbHO
ayamo, npeseHTauunii, aHuMaumnm, n3obpaxkeHnii v T.4.

MocneaHWe Hay4YHble AaHHble B 06ACTU HEMpPOHayK yKa3blBatoT Ha BaXKHOCTb
yyeTa MecTa 1 KOHTEKCTa, B KOTOPOM MPOUCXOAUT AOCTYN K Matepuanam, nepej
HayanoM HOBOro Mpouecca 06ydeHnst. BO3MOXHOCTb MHAMBUAYaNbHOM HAaCTPONKM
3TUX MapaMeTPOB NOMOraeT MOAAM fyylle 3anOMUHATb U COXPaHATb 3HaHUA B
rMnnokamne Ans A0NrOCPOYHOrO XpaHeHus. Peub naeT o Moaenu, HasblBaeMow
HEeNPOKOrHUTUBHbBIM KOHTEKCTHO-3aBUCHUMbIM 31EKTPOHHbIM 06YYeHeM, KoTopas
CO3HaTENbHO MPUMEHHAETCA B JaHHOM YHUBEPCUTETCKON NPOrpaMme.

Kpome Toro, Anst MakcrmMasnbHOro CoeiCTBMA B3aUMOOENCTBUIO MeX Y
HaCTaBHWKOM W1 CTYAEHTOM NPeAoCTaBAAETCS LUMPOKMIA CNEKTP BO3MOXHOCTEN
[N 06LLEHNS KaK B peanibHOM BPEMEHM, TaK 1 B OT/IOXKEHHOM (BHYTPEHHSAS
cucTeMa o6MeHa CoobLLeHVAMK, DOpyMbl 4151 O6CYXKAEHNIA, CNy>K6a TenedOoHHOMN
NOAAEPXKKM, SNEKTPOHHAA NoYTa AN CBA3N C TEXHUYECKNUM OTAENOM, YaT 1
BUAEOKOHMEpEHLMM).

STOT NOSIHOLEHHbIN BUPTyanbHbI KaMnyc Takxe No3BonT CTyAeHTaMm

TECH opraHunsoBbiBaTb CBOE y4ebHOE pacnmcaHmne B COOTBETCTBUM C JIMYHOMN
[OCTYMHOCTbLIO MM paboYnMm 0693aTeNbCTBaMU. TakM 06pa3oM, CTYAEHTbI
CMOTYT MOJIHOCTBH KOHTPOIMPOBATb akafleMUyecKme MaTepuanbl 1 y4ebHble
WHCTPYMEHTbI, HEO6X0AMMbIE 15 6bICTPOro NPOMECCUOHaNBHOIO Pa3BUTUS.

OHaviH-pexxmum 0by4YeHns Ha
3TOM Mporpamme rno3BonNT
Bam OpraH1M30BaThb CBOE BPEMS
Y TeMn 0byYeHus, afanTpoBaB
ero K CBoemy pacrvcaHmro”

9 dekTMBHOCTL MeTOAA 060CHOBbLIBAETCH YETbIPpbMS

KNno4YyeBbiIMU AOCTUNXEHUAMMU:

1. CTyLeHTbl, KOTOpbIe CIeAyHoT 3TOMYy METOAY, He TOJIbKO fo6MBatoTCSA
YCBOEHMWSA 3HaHWUM, HO 1 pa3BMBalOT CBOM YMCTBEHHbIE CMOCOBHOCTH C
NOMOLLbIO YNPaXHEHUI MO OLeHKEe peanbHbIX CUTYaL M U MPUMEHEHMIO
CBOMX 3HAHUN.

2. 06ydeHue NPOYHO onupaeTcs Ha NpakTUYecKne HaBbIKK, YTO NO3BONAET
CTYZAEHTY Nyyllie MHTErpupoBaTbCA B peasbHbIi MUP.

3. YcBOeHwWe naen v KOHLUEMLMIA CTaHOBUTCS MNpoLue n ahhekTuBHee
6narogaps UCMnosib30BaHMIO CUTYaLMI, BOSHUKLLMX B PeasibHOCTHU.

4. OwyuieHne adOEKTUBHOCTM 3aTPaYEHHbIX YCUNIA CTAHOBUTCHA OYEHb
BaXXHbIM CTUMY/IOM A/l CTYAEHTOB, YTO MPUBOAUT K MOBbILLEHNIO MHTEPECA
K yyebe 1 yBeIMYeHNo BPEMEHM, MOCBSILLLEHHOMY Ha paboTy Hazg KypCOM.
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MeToauka yHMBepCcuTeTa, NonyYnBLLAs CaMyto BbICOKYHO
OLIEHKY CpeZi CBOUX CTy[l€HTOB

PesynbTaTtbhl 3TOM MHHOBALMOHHON aKkafeMU4YecKor Moaenu
NOATBEPXKAAOTCH BbICOKMMM YPOBHAMM O6LLEV YAOBNETBOPEHHOCTU
BbInyckHuKkoB TECH.

CTy[eHTbI OLieHMBAIOT Ka4eCTBO NpernofaBaHust, KauecTBO
MaTepVanoB, CTPYKTYPY M LIENW Kypca Ha OTIMYHO. HeyanBuTensHo,
4TO y4YebHOE 3aBesieHne CTano NyYluM YHUBEPCUTETOM MO OLieHKe
CTYAEHTOB Ha nnathopme oT3bIBoB Trustpilot, nonyuns 4,9 6anna 3 5.

bnarogaps tomy, 4to TECH nget B Hory ¢
nepesoBbIMU TEXHOSIOMMAMM W Nefarornukou,
Bbl MOXETE MOJYYUTb [JOCTYM K y4eOHbIM
matepuasnam ¢ J1Kob0oro yCTponcTBa ¢
NOAKIOYEHNEM K VIHTEpHETY (KOMMbHOTEPa,
naaHLLIeTa uam cMapTpoHa).

Bbi cCMOXKETE yYnTbCS, NONb3YSICh
npeumyLLiecTBaMu JOCTyrna K CUMY/IMPOBaHHbBIM
06pasoBaTe/ibHbIM CpeAam u Moaenm 06yYeHums
yepe3 HabKoAeHNE, TO eCTb YYUTHCS y SKCnepTa

(learning from an expert).
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Takum 06pa3om, B aTol nporpamme 6yayT AOCTYNHbI JlyyLune yyebHble MaTepuabl,
MOAroToBJIeHHbIe C 60/bLLOM TLLAaTeIbHOCTbHO:

Yye6Hble MaTepuanbl

>

Bce avpakTuyueckne MaTepuanbl CO34atoTes NpenofaBaTensiMmu cnelmnanbHo

[N CTYAEHTOB 3TOr0 Kypca, YToObl OHW 6bIN AEACTBUTENBHO YETKO
chopMyNMPOBaHHbIMM 1 NONE3HBIMM.

3aTeM 9T1 MaTepuarsbl MEPEHOCATCS B ayMOBM3YyasbHblii hopmaT, Ha OCHOBE
KOTOPOro CTPOWTCS Hall Cnocob paboTbl B MHTEPHETE, C UCTONb30BaHNEM HOBEMLLIVX
TEXHOMOM NI, MO3BONALLMX HaM NPeanoXnTb BaM OT/IMYHOE Ka4eCTBO Kayaoro 13
VICTOYHMKOB, NPEOCTaBEHHbBIX K BalLWUM YCyram.

I'IpaKTm(a HaBbIKOB U KOMﬂeTeHLlMﬁ

CTyﬂeHTbI 6y,D,yT OCYLWEeCTBNATb AEATE/IbHOCTb MO Pa3BUTUHO KOHKPETHbIX
KOMMETEHLINN 1 HABbIKOB B KaX oW I'Ipeﬂ,MeTHOIZ o6nacTu. HpaKTVIKa N AMHaMKnKa
r|p|/lo6peTeva N PasBNTNA HaBbIKOB U CNOCOBHOCTEN, HeO6XO)J.l/IMbIX crneynanuncTty B
pamMKax FJ'IO68J'II/I38L|,VII/I, B KOTOpOl7I Mbl XXUNBEM.

MHTepaKTUBHbIE KOHCNEKTbI

Mbl NpeAcTaBAgeM codepyaHmne B NpUBIeKaTeNbHOM 1 AMHAMUYHOK dhopme ang
BOCMPOM3BEAEHNS Ha My/IbTUMEANAHBIX YCTPONCTBAX, KOTOPble BKIOYAKOT ayawo,
BMIEO, N306parkeHns, AvarpamMmMbl 1 KOHLENTyanbHble KapTbl A9 3aKpenieHuns
3HaHWNA.

STa aKCKto3MBHaA 06pasoBaTenbHas cucTeMa A5 Npe3eHTaumn MynbTUMeANAHOIO
conepykaHuns 6bina HarpaxaeHa Microsoft kak “Kelic ycnexa B EBpone”.

OononHutenbpHasa nuTepartypa

Hallel BUPTyanbHOM GMGNMOTEKE Bbl MOMY4MTE JOCTYMN KO BCEMY, YTO HEOGXOAMMO AN

\L MocneaHune ctaTbK, KOHCEHCYCHblE IOKYMEHTbI, MEXAYHapOAHblE PEKOMEHOALMNMN. .. B
MPOXOXAEeHNA o6yqu|/m.
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Kelic-cTagu

CTyneHTbl 3aBepLLaT BbIGOPKY NyYLLINX Kevic-CTam Mo NPeaMETY.
Kelicbl npefcTaBeHbl, TpoaHanvanpoBaHbl 1 NPENofatoTCs BedyLLMMM
crneuvanicTaMm Ha MexayHapoaHOW apeHe.

TeCTMPOBaHMe U NOBTOPHOE TeCTUpoBaHue

Mbl MEPUOANYECKM OLIEHMBAEM U MEPEOLIEHNBAEM BaLLM 3HAHNS HA NMPOTHAXKEHNUM
BCeW nporpamMmbl. Mbl fienaem ato Ha 3 13 4 ypoBHeW nupamuisbl Munnepa.

MacTtep-knaccbl —

CyLLECTBYIOT Hay4Hble laHHble O N0fb3e AKCNEPTHOro HabtoAeHUs TpeTbei
CTOPOHbI.

Tak HasbIBaeMblii MeTof 06yyeHust y akcniepTa (learning from an expert)
YKpPEnmsieT 3HaH!sa 1 NamMsaTh, a Takxke hopMYpYeT YBEPEHHOCTb B BaLLIMX
6YYLLMX CNOXHBIX PeLUEHNSIX.

KpaTkue cnpaBoyHble PyKOBOACTBA

TECH npeanaraeT Hanbonee akTyafibHble MaTepuasbl Kypca B BUe KapTodeK 1w -
KpaTKMX CMPaBOYHbIX PYKOBOACTB. ITO CXKATbI, MPAKTUYHbIN 1 3dEKTVBHBbI .
CNocob MOMOYb CTYAEHTY NMPOABUIaTbCS B 06YYEHNN.
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KBanudpukauus

YHVUBEPCUTETCKUIA KypC B 061aCTV BCTPaMBaeMbIX 3NEKTPOHHbIX
CUCTEM rapaHTUpyeT, NOMMUMO CaMOro CTPOroro 1 COBPEMEHHOIO
06y4eHUs, NoNyYeHve ANNIoMa O MPOXOXKAEHUN YHUBEPCUTETCKOrO
Kypca, BblgaBaemMoro TECH TexHONorn4yeckm yHMBepPCUTETOM.




Keanudukaumsa | 33 tec’:

YcnelHo 3aBepLunTe 9Ty rnporpaMmmy

W MOJIyYUTE YHUBEPCUTETCKUK ANMIIOM
6e3 XJ10M0T, CBA3aHHbIX C M0e34Kamm

M 6YMaXKHOW BOJTOKMTOM"



tecn 34|Ksanudbukaums

[laHHbI YHUBEpCUTETCKMIA KypC B 061aCTM BCTPaUBaeMbIX 3JIEKTPOHHbIX CUCTEM
COAEPXKMT CaMyto MOJTHYHO U COBPEMEHHYIO MPOrpaMMy Ha PbIHKE.

[locne NpoxoXAeHWA aTTecTalm CTYAEHT NONYYUT MO NOYTE* C NOATBEPXKAEHNEM
MOSyYEHNS COOTBETCTBYIOLLMI AUMIIOM O NMPOXOXAEHUM YHUBEPCUTETCKOro Kypca,
BblgaHHbIM TECH TexHoNnornyeckMm yHUBepcuTeToMm.

[nnnom, BblaaHHbIM TECH TexHonornyeckum yHUBEpCUTETOM, MOATBEP>KAAET
KBanM@UKaLMio, MONYYEeHHYIO Ha KYPCe, M COOTBETCTBYET TpeboBaHUsAM, 06bIYHO
npeabsaBAsgemMbIM 6MpXKaMy TPYAA, KOHKYPCHbIMM 3K3aMeHaMmM 1 KOMUTETaMM MO
OLieHKe Kapbepbl.

[vnnom: YHMBepcuTeTCcKui Kypc B 06/1acTU BCTpaMBaeMbIX 3/IEKTPOHHbIX CUCTEM

dopmar: oHnanH

[POAOIHKMTENBHOCTL: 12 Heaenb

L]
TEXHOJIOrNYeCcKuii
» yHUBepcuTeT

HacToawwit

aunnom

CBUAETENbCTBYET O TOM, YTO

_____________ C AOKYMEHTOM, y0CTOBEPAIOLMA IMYHOCTb
OcBowsn(a) 1 ycrnewHo npowesn(na) akkpeauTauuio nporpaMmmbl

YHUBEPCUTETCKUM KYPC
B 06n1acTu
BCTpanMBaeMbIX 3/IEKTPOHHbIX CUCTEM

[laHHbIA AUNNOM CMEeLNan13npoBaHHoI NPOrpamMMbl, MPUCYKAAEMbI YHUBEPCUTETOM,
cootBetcTByeT 300 yye6HbIM Yacam, C AaToit Havana AA/MM/TTIT U AaTON OKOHYaHUSA A4/MM/TTTT.

TECH sBNIsieTCA YaCTHbIM BbICLUMM y4e6HbIM 3aBefieHNeM, NPU3HaHHBIM MUHMCTEPCTBOM
HapoAHoro o6pasoBaHus Mekcuku ¢ 28 uioHs 2018 ropa.

17 urona 2020 T.

[-p Tere Guevara Navarro
PekTop

unique TECH code:

*laarckuii anocTunb. B cnyyae, ecnu cTyAeHT NoTpebyeT, YTo6bl Ha ero AMNIOM B 6yMaxHOM dopmaTe 6b11 npocTaBieH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT HEO6XoAMMbIe Laru ANs ero NoayyeHus 3a AoNONHUTENbHYO NaaTy.



TEXHOJI0MMYECKNI
yHUBepcuTeT

YHUBEPCUTETCKUIN KYpC

BcTparBaeMble 3/1eKTPOHHbIE
CUCTEMDbI

» (Dopmar: OHnamH

» [pogomkuTenbHoCcTb: 12 Hepenb

» YyebHoe 3aBefieHne: TECH TexHonornyeckuin ynmsepcutet
» PacnucaHue: no cBoeMy yCMOTPEHUI0

» OK3aMeHbl: OHNaMH



YHUBEPCUTETCKUN KYpPC

BCTpal/IBael\/I bl€ 3JIEKTPOHHbIE
CUNCTEMDI

Q
TEXHOJIOMMYECKNIA
» yHUBEpcuTeT




