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[lpe3eHTaUuUSA

Lincdbposasn 06paboTka AaHHbIX Nonyvmna bypHoe pasBuTue B nocneaHne
necsatnnetus 6narofgaps Bce 6osee LWMPOKOMY BHEAPEHWIO YCTPOCTB Ha H6ase
UMbPOBOI 3NEKTPOHMKM. TN YCTPOMCTBA NO3BOSIOT OTMNPABATL, NOAyYaThb

1 06pabaTbliBaTh HOMbLIME 06BEMbI AaHHbIX 3a BCe MeHbllee Bpems. Takne

METOAbI, KaK pacrnosHaBaHue ¥ CaThe M300PaXKeHNI 1 ronoca, M03BONAI0T
NPUMEHATb UX B CCTEMAaX BUAEOHaONOAEHNSA, TeNe0OCNy)KMBaHMS, UCKYCCTBEHHOIO
MHTENNeKTa 1 co3aaHns aBTOMaTUYECKNX CyOTUTPOB - hyHAaMeHTaIbHbIX BOMpPOCax
MOBCEHEBHON XMN3HM MHOIVX Ntofel. 9Ta nporpamma TECH 6bina paspaboTtaHa,
4TOObI MPEBPaTUTb MHXXEHEPOB MO MHMOPMATUKE B HACTOALLMX SKCMEPTOB B 3TOM
o6nacTu, obecrnevmB UM 6oMee BbICOKUIA YPOBEHb MOArOTOBKM, KOTOPbIN MO3BOMUT
UM AOBUTBCA yCcrexa B 6bICTPO Pa3BMBarOLLEMCS CEKTOPE.




MpesenTauusa | 05 tec’,

LinppoBm3aLmsi AB/ISETCS HEOTbEMIIEMOM
YaCTbH 3JIEKTPOHHbBIX CUCTEM,

MO3TOMY HEOOXOANMO MMETH BbICOKYH)
KBanmpukaymro B aTou obaactu”



tecn 06| MNpesenTauus

ONeKTPOHMKa NPOYHO BOLLMA B MOBCEAHEBHYHO XXM3Hb NtOAEN, Kak B ObITOBOW,

TaK 1 B npodeccunoHanbHoi chepax. CoBpemeHHas TeHAeHUMS B 3TOM 061acTh

- YBESIMYEHNE KONMYECTBA LUMMOPOBbIX TEXHOMOMMIA, YYNUTbIBasA MOCTOSHHYHO
UMbpPOBMU3aLMIO ObITOBbIX, MPOMECCHMOHANBHbBIX M HaYYHbIX CYXKO. IMEHHO NO3TOMY
BCe 60Mblie 1 60/blue NT-cneumanncToB peLlakoT pacluMpuTb CBOe 06pasoBaHme

B 06/1aCTSX, CBA3AHHbIX C 9N1EKTPOHHbBIMMW CUCTEMAMM, PACLUMPSA CBOM BO3MOXHOCTU
TPYAOYCTPOMCTBA B O4eHb KOHKYPEHTHOM CEKTOPE, KOTOPbIV TpebyeT BbICOKOM
CTeneHu cneunanusaumnm ot paboTHUKOB.

YT06bl yAOBNETBOPUTL akaleMUYecKme NOTPebHOCTM aTnx npodeccunonHanos, TECH
pa3paboTan AaHHbI YHMBEPCUTETCKMIA Kype B 0651aCTL LidpoBO 06paboTKM

B 9N1EKTPOHHbIX CUCTEMAX, C MOMOLLbHO KOTOPOro OHM CMOTYT MOJy4YnUTb HEO6XOAMMbIE
3HaHWA 0 NepefoBbIX MeTofax LMMPOBOI 06paboTKM CUrHaMOB, BKIIKOYas
NpaKTUYeCcKMe 3aHATMS C PasIMYHbIMU NPUMEPaMM ANt SKCNEPVMEHTOB.

MporpamMmma NepBOKIACCHOIO YPOBHS, KOTOpasa 03HaMeHyeT coboi O 1 nocne

B KBanMdukaLmm MT-cneumanmcTos, 4To 6yaeT MMeTb GyHaaMeHTanbHoe

3HaYeHne AN BXOXIEHMSA B HOBYHO 06/1aCTb PaboTbl, AENCTBYS C YBEPEHHOCTbIO

N 3O OEKTUBHOCTBIO, KOTOPbIE TPeBYET 3TOT TWN paboThbl. M, npexxae Bcero,
obecneynBas Bce HEO6X0ANMbIe HaBbIKM, YTOObI 6bITb 60ee KOHKYPEHTOCMOCOOHbIMM
B CBOEI NOBCEAHEBHOMN NPaKTUKe.

100% OHNaH YHUBEPCUTETCKMIA KYPC, KOTOPbIA MO3BOUT CTYAEHTaM pacrnpeaennTb
CBOe y4ebHOEe BpeMs, He 3aBUCETb OT (IMKCMPOBAHHOMO rpaduka U Heo6xoaMMOCTH
nepeesxaTb B Apyroe Guanyeckoe MecTo, UMeTb AOCTYMN KO BCEMY COAEPXKMMOMY

B 1to60e BpeMs CyTOK, 6anaHcKpys CBOK paboTy M SIMYHYHO XKN3Hb C y4eOO0N.

[laHHbI YHUBEPCUTETCKUIA KypC B 06nacTu undpoBoit 06paboTKU B 3NEKTPOHHbIX
cucTeMax COLEPXKMUT CaMyHo MOJSTHYIO 1 COBPEMEHHYIO MPOrpaMMy Ha PbIHKE.
OCHOBHbIMW 0COB6EHHOCTAMM 0BYYeHNst ABNAOTCS:

+ Pas6op nNpakTUYecKmx KencoB, NPeACcTaBEHHbIX 9KCNepTamMit B 061acTh MHDOPMaTUKK

* 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

¢ HpaKTI/MeCKMe YNpaXKHeEHWA /19 CaMOOLEHKW, KOHTPOJIA U NOBbILWEHWA YCNEBAEMOCTH

+ Ocoboe BHMaHe yaenseTcs MHHOBALMOHHbIM METOAONOMMAM B 061aCTH LMDPOBOI
06pabOoTKM B 3N1EKTPOHHbIX CUCTEMAX

+ TeopeTunyeckume 3aHATUS, BOMPOCHI KCNepPTaM, AUCKYCCUOHHbIE (bOpyMbI Mo CNopHbIM
TeMaM N CaMOCTOATENTIbHAdA pa6OTa

+ YyebHble MaTepuarbl Kypca AOCTYMHbI C H60ro CTaLMOHaPHOr0 UM MOBUILHOTO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

Ecnn Bbl nieTe nporpammy
nMepBOKIaCCHOroO ypOBHS, KOTopasi
MOMOXKET BaM CTaTb SKCMEPTOM

B 06/1aCTV LiNpPOBOL 06pabOTKM

B 3JIEKTPOHHbIX CUCTEMAX, He lyManiTe
JIBaXk/ibl - 9TO KypcC A1 Bac”



[lorpy3utech B U3yYeHWe LMpHpoBOM
06pabOoTKM B 3N1EKTPOHHbIX CUcTEMAaX
W CTaHbTE yCreLLIHbIM NpopeccrnoHanom”

B npenoaasaTebCKmii cCOCTaB BXOAAT NpodeccroHanbl B 061aCTy MHPOPMaTUKK,
KOTOpble BHOCAT CBOW OMbIT paboTbl B 3Ty NMPOrpaMmMy, a Takxe NpusHaHHble
CrneumanucTbl, TpUHagnexatime K BeAyLWwmm HayYHbIM COOBLLIECTBAM.

MynbTUMeauitHoe cofiepyKaHwe NporpaMMbl, paspaboTaHHOe C MCMOMb30BaHNEM
HOBENMLINX 06Pa30BaTENbHbIX TEXHOMOTUIA, MO3BOIUT CNELMANNCTY NMPOITH 06yYeHme
C YY4EeTOM CUTYyaLMM U KOHTEKCTA, TO eCTb B MHTEPAKTUBHOW Cpefie, KoTopast
06ecneyYnT Norpy>KeHve B y4ebHbI NpoLieCe, 3anporpaMMMpOBaHHbIi Ha 06ydeHne
B peasibHbIX CUTYaLMAX.

dopmaT 3Tl NPOrpaMMbl OPUEHTUPOBAH Ha NPOBIEMHOE 06YYeHMe, C MOMOLLbHO
KOTOPOTro CNeLManucT A0MKEH NOMbITaTbCA PaspeLlnTb pasinyHble CUTyaLmK,
BO3HMKLLME BO BpeMs 06y4eHIs, onupasch Ha CBOW NPoheccHoHanbHbIN OMbIT.
[lng aToro cneumanncTy 6yAeT NOMOraTb MHHOBALMOHHAS CUCTEMA MHTEPAKTUBHbIX
BUAEOMATEPWANIOB, CO3AaHHasA NPU3HAHHBLIMM 1 OMbITHBIMM CreLUanucTaMu,

MpesenTaums | 07 tecn

TECH - aBTOPUTETHbIN YHUBEPCUTET
B aBaHrapze TexHo10rnim.

l/

O6yyanTech o caMom MHHOBALIMOHHOM
METOAMKE rperofjaBaHus
B COBPEMEHHOM MepCreKkTmBE.
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Llenw

TECH paspaboTan aToT YHUBEPCUTETCKMIA Kype B 061aCTH LIMBPOBOA 06paboTKy

B 9M1EKTPOHHbIX CMCTEMAX C OCHOBHOM LeNbro Npeanoxuts UT-cneupanictam
YHUKaTbHYH BO3MOXHOCTb 13Y4YnTb OCOGEHHOCTH 3MEKTPOHHbBIX CUCTEM, MPUMEHSIEMbIX
B MefMLMHCKOM cepe, 1 pa3paboTaTb HOBble MPUGOPbI 151 STOM UHAYCTPUN.
Mporpamma, BKItoYatoLlas B cebst OCHOBHblE HOBOBBEAEHWS B 9TOM 061aCTy

1 CNoco6Hasa NOBbICUTb KOHKYPEHTOCTIOCOBHOCTb CTYAEHTOR B 9TOMN cdhepe. HeCOMHEHHO,
3TO aKafleMnyecKoe NpeanoxeHne BOCTpe6oBaHo NpodeccoHanaMmn B AaHHOM OTpacsn.




Lemn |09 tecC’.

[pnobpecT HeobxoanmMble
HaBbIKW 7151 BHEAPEHNS PELLIEHNN
B 06/1aCTV LIM(POBOK 06pPaboTKMH,
KOTOpbIe 6yayT Mo1e3HbI B BaLLIEV
MOBCeHEBHOV MNpaKThKe"



tecn 10| Lenwm

O6bwue uenu

* VI3y4nTb COBPEMEHHBIE METOAbI LM(DPOBOI 06PabOTKM CUrHaNoB

+ Peanns30BbIBaTh peLlieHns Ans LhpoBoi 06paboTKM cUrHanos (M306pakeHuit
v ayamo)

+ MogenvpoBathb LGPOBbIe CHMHAMbI U YCTPOCTBA, CNOCOGHbIE MX 06pabaTbiBaTh
* [porpamMmmpoBaTh 371eMEHTbI A151 06pabOTKM CUTHAMOB

* MpoekTnpoBaTth GuAbTPLI ANS LbPOBOIN 06paboTKK

+ OnepvpoBaTb MaTEMATUYECKMMI MHCTPYMEHTaMU ANS LDPOBOI 06paboTky

+ OLEeHMBaTb Pa3nnyHble BapnaHTbl 06paboTKM CUrHaNOoB



Lenn |11 tecn

KoHKpeTHble uenu

* [peo6pa3oBaTh aHaNoroBbli CUrHan B LMGMPOBOIA

* PasnnyaTb pasnnyHble TUMbl LMAPOBLIX CUCTEM 1 UX CBOMCTBA
* AHanNM3MpoBaTb YaCTOTHOE NOBEAEHNE LIMPOBON CUCTEMBI

+ O6pabaTbiBaTb, KOAUPOBATL U AEKOAMPOBATb N306PaXKEHNS

+ CMofennpoBaTh LMMPOBOI NpoLEeccop Ans pacno3HaBaHWs peym

LoCTUrHNTE CBOMX aKagemMm4eckmx
yenew v caenanTe eLe oamH Lar

K KapbepHOMY POCTY, K KOTOPOMY
Bbl CTPEMUTECH"
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PyKkoBoACTBO Kypca

[laHHbIA YHMBEPCUTETCKMIA KypC B 061aCTH LMMPOBOI 06paboTKy

B 9/1EKTPOHHbIX CMCTEMAX BOCTpeboBaH NpodeccruoHanamMm B JaHHOM oTpacu
ans TECH paspa6oTanv npodeccroHanbl ¢ 60/bLLNM OMbITOM PaboTbl B JaHHOM
OTPac/v, KOTOPble MOHUMAKOT BayKHOCTb MPOAOIHKEHNA 0BYYEHNA ANA NOBbILLEHNA
KBanudukaLummn NT-cneumanmcToB 1 NonydYeHns MK A0CTyNa K 60/1ee BbICOKUM
JOMKHOCTAM. MNpenofgaBaTeni noaobpani Hanbonee NoaHy MHhopMaLImMo

1 paspaboTany NporpaMmy NpPakTUYECKmX 3aHSATUIA BbICOKOTO YPOBHS, KOTOPble
CTaHyT OCHOBOW [/151 NOBbILIEHNS 3PHEKTUBHOCTN 0OYYEHNA CTYAEHTOB.




PykosoacTteo kypca |13 tec’.

JlydLumvi npernofaBatesibCKuvi
COCTaB Ha COBPEMEHHOM
aKagemm4eckou cLeHe"



tecn 14| PykosoacTeo Kypca

PykoBoacTBO

[-a Kacapec AHgpec, Mapus 'peropus

« [lpenogaBatesib U Hay4HbI COTPYAHWK [ToNUTEXHUYECKOro YHMBEpcuTeTa Maapuaa
PykosoauTesnb 1 codgatens Kypcos OCW B MazpuackoM yHuBepcuTeTe Kapnoca il
[Npenopasatenb Kypcos INTEF

PykoBoauTeNb Cy6bl NOAAePKM [lenapTaMeHTa 06pa3oBaHis FeHepanbHOro ynpaBneHns B 061acTy GUNMHrenama
W kayecTBa 06pa3oBaHus coobllecTsa Magpuaa

NpenogaBaTenb MHHDOPMaTUKK B CPEHEN LLKONe
LoueHT lNanckoro yHuBepcuTteta KoMubsic
[NpenogaBaTenb-aKCnepT, coobLlecTBO Maapuaa

+ AHaUTVK/pyKOBOANTENb MPOEKTOB B 0611aCTW MHDOPMALIMOHHbIX TEXHOMOMMA BaHka Ypkuxo

+ KOMMNbIOTEPHbBIN aHANMUTUK KoMMaHuu ERIA

« [loueHT B MaapuackoM yHuBepcutete nMeHn Kapnoca il

MNMpenopaBaTenu

I-H Toppanb6o BecuHo, MaHyanb
* VHxeHep-aneKTPoHMK KomnaHuy Ontech Security

* VHxeHep-anekTpoHWK B npoekTe UCANFly
* VIHKeHep-31eKTPOHMK B KoMnanuy Airbus D&S

+ CTeneHb 6akanaspa B 061aCTh NPOMBbILLNEHHOM 31EKTPOHHOM TEXHMKN
B YHMBepcuTeTe Kaanca

* CepTudukaumnsa meHemxepa npoekTos IPMA ypoBHs D
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CTpyKTypa u cogeprxaHue

[anHbIi YHBepcuteTckuii kypc TECH B 06nactu umdpoBoii 06paboTKm

B 91EKTPOHHbIX CUCTEMAX MOCTPOEH TakUM 06pasoM, YTo6bl 06NerynTb CTyaeHTaMm
npoLecc 0byyeHns. Taknum 06pa3oM, OHM CMOTYT MPOBECTY CaMOCTOSITENbHblE
MccnefoBaHns, KOTopble 3a10)KaT OCHOBbI MX 3HAHWIA B 8TOM 06n1acTu. B yacTHOCTH,
y4ebHbIA NNaH 0XBaTbIBAET BCE, HAYMHASA OT ANCKPETHbIX CUCTEM W 3aKaHuMBas
06paboTKO rofoca, UMGpoBbIMU GDUALTPAMK, MOAYNSALIMEN CUTHANOB U LIMOPOBOIA
06paboTKON N306PAXKEHMI, @ TaKXKe APYrUMM TEMaMMU.




CTpykTypa u copepxanue |17 tec’,

KOMIMIEKCHBIN y4e6HbIN M1aH,
KOTOPbIM MOMOXET BaM JO6UTbCS
MpogeccrMoHasibHoro ycrexa'



tech 18 | CTpyKTypa n cogepxxaHue

Mogynb 1. Lndposas 06paboTka

1.1, [MCKpeTHble CUCTEMDBI
1.1.1. [ucKkpeTHble curHasbl
1.1.2.  YCTOMYMBOCTb AMCKPETHbBIX CUCTEM
1.1.3.  YacToTHast xapakTepucTu1ka
1.1.4.  TpeobpazoBaHnsa Gypbe
1.1.5. Z-npeo6pasoBaHue
1.1.6. Bbl6opka curHana
CBepTKa 1 Koppensuus
1.2.1.  Koppenaums curHanos
1.2.2.  CBepTka curHanos
1.2.3.  [puMepbl NpUMeEHeHUs
LndpoBble bunsTpbl
1.3.1.  Tunbl unMdpoBbIX GUNBTPOB
1.3.2.  AnnapaTHble CPeACTBa, MCMONb3yeMble Ana UMbPOBbIX GUIBTPOB
1.3.3.  YacToTHbIN aHanns
1.3.4.  BnvsiHWe GunbTpalmm Ha CUrHanbl
HepekypcusHble bunbTpbl (FIR)
1.41. HebeckoHe4yHasa UMMYyNbCHasi xapakTepUCTMKa
1.42.  JInHeMHoCTb
1.43.  OnpegenexHve NoaKOCOB U Hynew
1.4.4.  TpoekTnpoBaHwe FIR-bunbTpa
PekypcmsHble dunbTpbl (HIR)
1.5.1.  Pekypcvsi B bunbTpax
1.5.2.  beckoHeyYHasa MMMynbCHas XapakTepucTmKa
1.5.3.  OnpegenexHvie NoaKOCOB U Hynew
1.54. TpoekTupoBaHue IIR-bunbTpa




CTpykTypa n cogepxxaHue | 19 tech

Mogaynsums curHana

1.6.1.  AMnauTygHaa Momynaums

1.6.2.  YacToTHast Moaynaums

1.6.3.  ®asoas MOoyNAUMA

1.6.4.  [demomynstopbl

1.6.5.  CvmMynaTopbl

Lincdposas 06paboTka n3obpakeHuii

1.7.1.  Teopuda ugeta

1.7.2.  BblbopkKa 1 KONMYeCTBEHHOE OnpeaeneHme
1.7.3.  Ludposasa obpaboTka ¢ nomoLso OpenCV
MNepenoBble MeTOAbI LMMPOBOV 06paboTKN N306paXKeHW
1.8.1. PacnosHaBaHue n3obpaxkeHunii

1.8.2.  OBOMOUMOHHbIE aNropUTMbl 419 N306PaXKeHWIA
1.8.3.  basbl JaHHbIX N306paXKeHNI

1.84.  MawmHHOe 06y4yeHne NPUMEHNTENBHO K MACbMY
Lincdposasi o6paboTka ronoca

1.9.1.  Uundposas mogens ronoca

1.9.2. [lpeacrtaBneHune ronocoBoro curHasna

1.9.3. KoaguposaHue ronoca

PacluvpeHHast o6paboTka ronoca

1.10.1. PacnosHaHuve ronoca

1.10.2. O6paboTKa ronocoBbIX CUrHaNOB AN AUKLMN
1.10.3. Lindposasa noronegnyeckas AMarHoCTVKa

PacLumpbTe CBOM BO3MOXHOCTM

10 TPYAOYCTPONCTBY, MOJTyYMB
60s1€e BbICOKYHO Crieymannsaimio,
npeaaaraeMyro aTon nporpammon”
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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 MHHOBaLWOHHaA Nefjaroruyeckasn cTpaTterms 6bina paspaboTaHa s
TOro, YTOBbI NPEANOXKMTb MPOhEeCcCMoHanamMm BO3MOXHOCTb OGHOB/ATb
CBOW 3HAHWA 1 pasBKBaTb HaBbIKWN MHTEHCUBHBIM 1 9D OEKTUBHbBIM
cnocoboM. Mofenb obydeHust, KoTopas CTaBUT CTy[eHTa B LieHTP y4ebHOoro
npoLiecca 1 0TBOAUT eMy BeAyLLyO POfb, aflanTupysiChb K ero NoTpebHOCTAM
¥ OCTaBnss B CTOPOHe 605ee TPaULIMOHHbIE METOLONOM N,




MeToguka o6yyerus | 21 tec!’.

TECH noarotoBuT Bac K peLueHmno HOBbIX
3a/1a4 B yC/IOBUSAX HEOMPELENIEHHOCTU 1
JJOCTUXKEHUIO yCriexa B Kapbepe”



tech 221Meroauxa obyuenms

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"



MeTogmka obyyeHus | 23 tech

CaMble 06LWNPHbIEe Yy4ebHble NiaHbl 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 Y4UTbCA C NHOBOr0 YCTPOMNCTBA: KOMMbIOTEPA, MNaHLWeTa
UM cmapThoHa.

Mogenb TECH aBnsieTcsi aCMHXPOHHOM,
MO3TOMY Bbl MOXETE 13yyaTb
matepuas Ha CBOEM KOMIMbIOTEPE,
naaHLLIeTe nav cMapThoHe B JTOO6OM
MECTE, B JI060€ BPeMS 1 B yJO6HOM
715 Bac temne”



tech 241Meroauxa obysenms

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
FOPUAMYECKMX (DaKyNbTETOB He MPOCTO M3Yy4asn 3aKOHbl HA OCHOBE TEOPETUYECKMX
MaTepuasnos, OH TakXKe VMeS Lenb NPeACcTaBUTb UM peasibHble CIOXKHbIE CUTYaLmN.
Taknum 06pasom, OHU MOV MPUHUMATb B3BELLEHHbIE PELLEHVS 1 BbIHOCUTb
060CHOBaHHbIE CYXKAEHMA O TOM, Kak Mx padpewmnTb. B 1924 rogy oH 6bia1 yCcTaHOBMEH
B Ka4eCTBe CTaHAAPTHOrO MeToaa 06ydeHns B [apBapACKOM YHUBEPCHUTETE.

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.

OTOT METO/, OPUEHTUPOBAHHDIN Ha [ENCTBIUSA, BYAET MPUMEHATLCH Ha NPOTAKEHNUN
BCEro akafleM1YeCcKoro Kypca, KoTopbiii CTyAeHT npoxoanT B TECH. Takum o6pasom,
OHM BYaYT CTANKMBATLCA C MHOXXECTBOM PEAbHbIX CUTYaLMIA U [JOMKHbLI 6y ayT
WHTErpupoBaTb 3HaHKA, MPOBOAMTL UCCNEA0BaHMS, apryMeHTMPOBaTb 1 3aLLMLLATb
CBOM MU ¥ peLLieHns. Bce oTo genaetca A4 Toro, YTobbl OTBETUTL Ha BOMPOC, Kak
6bl OHW NOCTYNWN, CTONKHYBLUMC C KOHKPETHBIMU CIOMXHBIMU COBbITUAMM B CBOE#A
NOBCEAHEBHOM paboTe.
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MeTtop 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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BupTtyanbHbii kamnyc Ha 100% B oHnanH-bopmaTte
C Ny4ywnmMm y4yebHbIMK pecypcamu

[ns abdeKkTnBHOro NpnmeHeHns ceoei metoamkn TECH npepgoctaBnseT
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-3aBUCUMbIM 31EKTPOHHbIM 06YYeHMeM, KoTopasi
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¢ddeKTMBHOCTb MeToAa 060CHOBbIBAETCA YETbIPbMS

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. YcBoeHve ngen v KoHLenumin ctaHoBuTcs npote n adhdektTmBHee
6narogapsi UICMoNb30BaHUIO CUTYaLMiA, BO3HUKLLMX B PeanbHOCTHU.

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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MeToguka YHUBEPCUTETA, MNMoJiydymBLlad CaMyro BbICOKYHO
OLEHKY Cpean CBOUX CTYOEHTOB

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 aToM nporpaMmme 6yAyT AOCTYMHbI Jyydlune y4ebHble MaTepuabi,
MO4roTOBJ/IEHHbIE C 60/bLLUOM TLaTeNIbHOCTbHO:

Yye6Hble maTepuanbl

>

Bce avpakTuueckme Matepuarnbl CO34atoTes NnpernogasaTensMm cnelmnanbHo

[N CTYAEHTOB 9TOr0 Kypca, YTo6b! OHW ObIIN AENCTBUTENBHO YeTKO
ChOpMYIMPOBAHHBIMM 11 MONESHBIMM.

3aTem oTK MaTepuanbl NepeHoCATCS B ayAMOoBK3YyabHbli popMaT, Ha OCHOBe
KOTOPOr0O CTPOMTCS Hall Cnoco6 paboTbl B UHTEPHETE, C UCMOMb30BaHNEM HOBEMLLIMX
TEXHOMOM NI, MO3BONALLMX HaM NPeanoXnTb BaM OT/IMYHOE Ka4eCTBO Kayaoro 13
MCTOYHMKOB, NPEeAOCTaBEHHbIX K BaLLWUM YCIyram.

ﬂpaKTvu(a HaBbIKOB U KOMNETEeHLUN

CTyﬂeHTbI 6y,D,yT OCYLWEeCTBNATb AEATE/IbHOCTb MO Pa3BUTUHO KOHKPETHbIX
KOMMETEHLINN 1 HABbIKOB B KaX oW I'IpeLI,MeTHOIZ o6nacTu. HpaKTVIKa N AMHaMKnKa
r|p|/106peTeva N PasBNTNA HaBbIKOB U CNOCOBHOCTEN, HeO6XO)J.l/1MbIX crneynanuncTty B
pamMKax I'J'IO68]'II/138LMVI, B KOTOpOIZ Mbl XNBEM.

MHTepaKTI/IBHbIe KOHCMEeKTbl

MbI npeAcTaBnsieM coaepyxaHne B NpUBeKaTebHoM 1 AnHaMUYHOM hopMe ANs
BOCMPOM3BEAEHNS Ha My/IbTUMEANAHBIX YCTPONCTBAX, KOTOPble BKIOYAKOT ayawo,
BWAEO, M306PaXKEHNS, AMarpaMMbl 1 KOHUENTYabHble KapTbl 415 3aKpenneHus
3HaHWN.

OTa 9KCKNto3MBHasA 0bpa3oBaTe/ibHas cucTeMa ANa NpeseHTaumumn MynsTUMeannHoro
cofepyaHust 6bina HarpaxkaeHa Microsoft kak “Kelic ycnexa B EBpone”.

[JlononHutenbHasa nuTepaTypa

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

\l/ MocnefHue cTaTbi, KOHCEHCYCHbIE JOKYMEHTbI, MEXAYHapOAHble peKoMeHgaLUmn... B
NPOXOXAEHNS 06yUeHUs.
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Keic-cTagu

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

Tecmposal-me U NOBTOPHOE TeCTUpoBaHue

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

MacTep-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 cnpaBoYHbie 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.

LK)
K\




06
KBanudpukauus

YHVBepPCUTETCKNIA KypC B 0611acTh LdpoBoi 06paboTKM B 3NeKTPOHHbIX
cucTeMax rapaHTUpYeT, MOMKUMO CaMOro CTPOroro 1 COBPEMEHHOMO 0BYYeHMs,

noslyvyeHne JMnaoMa o NMPOXOXKAEHUW YHUBEPCUTETCKOrO Kypca, BblLaBaeMOoro
TECH TexHONOrm4eckmm yHUBEPCUTETOM.
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YcneluHo 3aBepLumnTe 3Ty rnporpammy

W NOYyYNTE YHUBEPCUTETCKUIA ANMTOM
6€3 XJ10M0T, CBA3aHHbIX C N0e3KamMu

M 6yMaXXHOW BOJTOKMTON"
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[aHHbI YHUBEepCUTETCKMIA Kypc B 06/1acTy LM(pPoBOI 06paboTKU B 3/IEKTPOHHbIX
cucTeMax COLEPXKMUT CaMyHo MOJSTHYIO 1 COBPEMEHHYIO MPOrpaMMy Ha PbIHKE.

[locne NpoxoXAeHWA aTTecTalm CTYAEHT NONYYUT MO NOYTE* C NOATBEPXKAEHNEM
MOSyYEHNS COOTBETCTBYIOLLMI AUMIIOM O NMPOXOXAEHUM YHUBEPCUTETCKOro Kypca,
BblAaHHbIM TECH TexHonormyecKum yHMBEPCUTETOM.

[Onnnowm, BblaaHHbIM TECH TexHonormyecKum yHMBepCUTETOM, NMOATBEPXKAAET
KBanM@UKaLMio, MONYYEeHHYIO Ha KYPCe, M COOTBETCTBYET TpeboBaHUsAM, 06bIYHO
npeabsaBAsgemMbIM 6MpXKaMy TPYAA, KOHKYPCHbIMM 3K3aMeHaMmM 1 KOMUTETaMM MO
OLieHKe Kapbepbl.

[vnnom: YHuBepCcUTETCKMIA Kypc B 061acTu LudpoBoii 06paboTKm
B 3N1EKTPOHHbIX CUCTEMAX
dopmart: oHnaiH

[MpOoOO/HKMTENBHOCTL: 6 Heaenb

(]
TEXHOJIOrNYECK I
'» yHMBEpcuTeT

HacToawwit

JMMIoM

CBUAETENbCTBYET O TOM, YTO

I-H/T-xa - - __, C JOKYMEHTOM, YL0CTOBEPSIOLMIA IMYHOCTb, - —
Oceowrn(a) u ycrnewHo npowesn(na) akkpeauTauuio nporpaMmmbl

YHUBEPCUTETCKUM KYPC
B o6nacTu
Ll,Md)pOBOVI 06p360TKM B 3/1EKTPOHHbIX CUCTEMaX

[laHHbI/ AUNNOM CeLMan1anpoBaHHON NPOrpamMMbl, NPUCYKAAEMbIi YHUBEPCUTETOM,
cooTBetcTBYeT 150 y4e6HbIM YacaM, C 4aTOi Hauana AA/MM/ITTT U AaTON OKOHYAHWs AA/MM/TTTT.

TECH siBnsieTcs 4acTHbIM BbICLINM Y4eb| il , 1p! MuHucTepcTBOM
HapoAHoro o6pasoBaHua Mekcuku ¢ 28 utons 2018 ropa.

17 urona 2020 T.

[-p Tere Guevara Navarro
PexTop

‘unique TECH code: AFWOR23S techtitute comy/certificates

*laarckuii anocTunb. B cnyyae, ecnu CTyAeHT NoTpebyeT, 4To6bl Ha ero AUMIOM B 6yMaxHOM dopmaTe 6bi1 npocTaBseH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT Heo6XoAMMbIe Laru Ans ero nosyvyeHus 3a AoMNONHUTENbHYO NiaTy.
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YHUBEpPCUTETCKUN KYpC
Lindposas 06paboTKa B
3NIEKTPOHHbIX CUCTEMAX

» dopMmarT: oHnanH

» [pOAOMKUTENBHOCTL: 6 Heaenb

» YyebHoe 3aBefieHne: TECH TexHonornyeckui yHusepcurtert
» PacnucaHue: no cBoemy yCMOTPEHUIO

» OK3aMEeHbI: OHJIalH
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