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[lpe3eHTaUuSA

JlaTunky ABNSIOTCS HEOTHEMIEMO YaCTbHO 3MEKTPOHHbBIX MPUEOPOB, MOCKObKY OHY
NO3BOJAKOT reHEPUPOBaTb 1 U3MEPATb SIEKTPUYECKME CUTHASbI, KOTOPbIE MOTYT ObITb
NOHATLI APYrUMI CUCTEMAMK, YTO obecreunsaeT ahOEKTUBHOE NCMONb30BaHME aTHX
MEeXaHN3MOB ¥ X COOTBETCTBME TEM MOTPEBHOCTAM, /151 KOTOPbIX OHK 6bIN CO3AaHbI.

Cneumannsaums MHXeHepoB B 9TON 06/1acTy CTaHOBUTCA BCe 60/1ee BOCTPEOOBaHHOIA,
noatomy TECH paspaboTana sTy KOMMIEKCHYH MporpamMmy, KoTopas npeanaraet
npodeccrmoHanam y4Lyro NoAroTOBKY B 9TOV 061aCTMy.




MpeseHTaums |05 tec!)

M3yyeHne faHHoro Kypca rnpogpeccmoHaibHoM
noarotoBkun TECH rno3BomMT Bam 6bITb B Kypce
OCHOBHbIX JOCTMXKEHMI B 061aCTU KOHTPOJIbHO-
N3MepPUTENbHbIX MPMOOPOB M CEHCOPOB B
3JIEKTPOHHbIX CUCTEMAX, YTO byAEeT HEOOXOANMO /15
TOro, 4T06bI MO3MNLMOHNPOBATL CE6S KaK JlyYLLUero
MHXXEeHEePa-3/1eKTPOHMKa Ha CerofHSILLHMA [jeHb"



tecn 06| MpesenTauus

[aTunku SBAA0TCA HEOTHEMIEMOI YaCTbH B1EKTPOHHbIX MPUBOPOB, MOCKOMbKY

OHV MO3BONSHOT rEHepPUPOBaTh M N3MEPSATh SN1IEKTPUYECKME CUTHANbBI, KOTOPbIE

MOTYT 6bITb MOHATHbI APYTMMI CUCTEMAMM, YTO, HECOMHEHHO, O6ecrnednBaeT

9 hEKTUBHYIO CBA3b MEX/1y pasinyHbIMMK ycTpoicTBamu. Cneumannsaums B aToi
06/1aCTV 04YeHb BOCTpe60BaHa CPean MHXEHEPOB, MOCKOMbKY OTKPbIBAET Nepes
HUMM LLIVPOKME BO3MOMXHOCTM /151 TPYAOYCTPOICTBA. 10 aTO NpudnHe MHOMme
NpodeccroHarnbl, Kak HefJaBHWE BbIMyCKHUKM, TaK U T, KTO UMEET MHOMOMETHA OMbIT
paboThbl, pellaroT NPOACIKNTL 0BYYEHME MO CNELManM3MpoBaHHbIM NporpaMMam
NoCneaMnIOMHOr0 06pa3oBaHuns, YTO6b! PacLUMPUTL CBOK NOAFOTOBKY M CTaTb
CaMbIMM1 KOHKYPEHTOCMOCOBHBIMU NHXKEHEPAMM Ha PbIHKE.

3aboTsch 0 NoBbILeHWM kKBanudmkaumnii, TECH cosgan Kypc npodeccroHanbHom
NoAroTOBKM B 06/1aCTN MHCTPYMEHTOB 1 AaTYMKOB B 9NIEKTPOHHbIX CUCTEMAX,
6narofapsa KOTOPOMY MHXXEHEPbI CMOTYT MOMYYNTb CaMble akTyasbHble CBEAEHUSI O
TEXHNYECKMX XapaKTepUCTMKax 9TUX MEXaHN3MOB, HEOOXOAMMbIX A9 AOCTMKEHNSA
BbICOKOr0 Ka4yecTBa a/1eKTPOHHbIX cucTeM. MNporpaMma, paspaboTaHHas
npodeccroHanamm ¢ 60bLLIMM OMbITOM paboTbl, 03HAMEHYET Ha4ano nyTu K
NOBbILEHWIO KBaNMOUKaLMW CreLmanmcToB.

B Kypce npodeccroHanbHO NOAroTOBKM aHaNM3npytoTea pa3nnyHble TUMbI

CEHCOPOB W UCMOSTHUTENbHBIX MEXAHWU3MOB, UCMOSIb3YeMbIX B MPOMbILLTEHHbBIX
npoLeccax, 1 onpefenstoTCs TUMbl CUCTEM YNPaBAEHNS, YTOObI MOHATb, KaK AeCTBYET
MCMNOMHUTENbHOE YCTPOMCTBO B 3aBUCKMMOCTM OT M3MepAEMOit (hU3MYECKO 1N
XVIMUYECKOW NepeMeHHor. Kpome TOro, CTYAeHTb! MOoy4aroT Creynanm3npoBaHHble
3HaHMSA 0 COBPEMEHHbIX MPUMEHEHNSAX CUIOBOW 3N1EKTPOHMKM, B YaCTHOCTH 06
YCTPOMCTBAX, MO3BOSAOLLMX M3MEHATb (DOPMY SNEKTPUYECKOrO CUrHaNa, M3BECTHbLIX
Kak npeobpas3oBaTtesin, KOTOpble MPUMEHAIOTCS B TaKMX Pa3/IMYHbIX CEKTOpaXx, Kak
ObITOBOW, MPOMbILLIIEHHbI, BOEHHbIN 1 @3POKOCMUNYECKHUIA.

100% oHnaiH Kypc npotheccnoHanbHoM NOAroTOBKYM, KOTOPbIA MO3BOIUT CTYAEHTAM
pacnpeaensaTb CBOe y4ebHOe BpeMs, He 3aBUCETb OT PUKCMPOBAHHOIO pacnmncaHms

1 HEOBXOAMMOCTW NepeesxaTb B Apyroe Gnanyeckoe MecTo, UMETb AOCTYM KO BCEMY
COLEPXKMUMOMY B 1060E BpeMS CYTOK, 6anaHCHpoBaThb CBOK PAbOTY M IMHHYHO XKN3Hb
OTHOCUTENBHO y4ebbl.

[aHHbli1 Kypc npodeccuoHanbHoi NOArOTOBKM B 0611aCT MHCTPYMEHTOB U AAaTYMKOB B
3NIeKTPOHHbIX CUCTEMAX COAEPXKIT CaMYIO MOSHYIO 1 COBPEMEHHYHO MPOrpaMMy Ha PhIHKE.

* Pa36op NPaKTUYECKMX KeNCOB, NPefCTaBEHHbIX SKCNepTaMm B obnactu MHXXEHEPNM

* HarnagHoe, cxeMaTUYHoe 1 UCKIHUNTENBHO NMPaKTUYECKOe COAEPXKaHMe Kypca
NPeJoCTaBNAET HayUYHYO U NPAKTUYECKYHO MHDOPMALIMIO MO TEM AMCLMNIIMHAM, KOTOpbIe
HEOOXOAVMbI A5 OCYLLIECTBNEHUS NPODECCHOHANBHOM AEATENBHOCTY

¢ I'IpaKqueCKme YNpPaXKHEHWA /19 CaMOMNMPOBEPKN, KOHTPOJIA 1 MOBbILLIEHNA YCNEBAEMOCTU

+ Ocoboe BHMMaHMWe yaenaeTca MHHOBaLUMOHHBIM METOAO0INAM obnacTv MHCTPYMEHTOB U
[aT4Y/KOB B 3JIEKTPOHHbIX CUCTEMAX

¢ TeopeTquCKme 3aHATNA, BOMPOChI aKCrepTam, ANCKYCCNOHHbIE d)OpyMbI Mo CNopHbIM
TeMaM N CaMOCTOATETIbHAdA pa60Ta

* Y4yebHble MaTepuanbl Kypca AOCTYMHbI C NH06Or0 CTALMOHAPHOMO MW MOBUABHOTO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

CeKTOp 21eKTPOHHOM TEXHUKM
ULLIET TaKMX NMPpOpeCCUOHAIOB, Kak
Bbl, C[IOCOBHbIX afanTnpoBaThCs K
HOBbIM BpeMeHaM C yBepPeHHOCThHO
MePBOK/IaCCHOrro cneymanmera”




COBEPLLEHCTBYHTE CBOM
npopeccnoHaslbHble HaBbIKW B 061aCTH
pa3paboTKM 3JIEKTPOHHbBIX CEHCOPOB C
MOMOLLIbHO 3TOM MporpamMmbl”

B npenofaBaTtefibCKMM COCTaB BXOAAT I'IpOCbeCCl/IOHaJ'IbI B 0611acTm NHXXEHEPUN,
KOTOpPbIE MPUBHOCAT B NporpamMmmy CBOW ONbIT pa6OTbI, a Tak>Xe Npr3HaHHble
cneunanncTbl N3 BeayLnx KOMMaHWM 1 aBTOPUTETHbIX YHUBEPCUTETOB.

MynbTUMeanitHOE cofepKaHme NporpaMmbl, paspaboTaHHOE C UCMOSIb30BaHNEM
HOBEMLIMX 06Pa30BaTENbHbIX TEXHOOT WA, MO3BOAWT CNELManncTy NponTh obydeHune
C YYETOM CUTYyaLIMM N KOHTEKCTA, TO ECTb B MHTEPAKTUBHON cpefe, KoTopast
06ecneynT Norpy>KeHre B y4ebHbli NpoLiece, 3anporpaMMMpoBaHHbIii Ha 00yYeHne
B peasibHbIX CUTYaLIUAX.

[3aiiH 9TO1 NporpaMmbl OPUEHTUPOBAH Ha NPOBIEMHO-OPUEHTMPOBAHHOE
06y4yeHue, B paMKax KOTOPOro CTYAEHTbI AO/MKHbI MOMbITAaTbCS PELUNTE pasfnyHble
CUTYyaLmMm NpodeccnoHanbHoM MPakTUKKM, BO3HMKAOLLIME B TeYeHMe y4ebHOro Kypcea.
B 9TOM MM NMOMOXET MHHOBALMOHHAsA MHTEPaKTMBHasA BUAEOCUCTEMA, CO3/JaHHast
MPU3HaHHbIMK 3KCMEPTaMM.

Mpesentauna | 07 tecn

MeToauka npenogaBaHusi HOBOIO
MOKONIEHUSI 415 O6J1erYeHns
00y YeHNs CTYJEHTOB.

OHManH-(hopMaT 3TOro Kypca Aact
BaM BO3MOXXHOCTb CaMOCTOSITE/IbHO
pacropsiXkaTbCsi CBOMM y4EOHbIM BPEMEHEM.
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Llenw

OCHOBHas Lieflb 3TON NporpamMMbl - PefoCTaBNUTb MHXKEHEPAM YHUKATbHYHO
aKaJeMMUYeCcKyo BO3SMOXHOCTb HayUNTbCA MPOEKTUPOBATb, YNPaBIaTh 1
06CNY>KMBATb 9MEKTPOHHbIE AATUMKN AN UBMEPEHNS NEKTPUYECKMX CUTHAOB,

4TO ABNAETCA PyHAaMeHTalbHOM 3a4adei Ang Tex, KTo paboTaeT C a/1eKTPOHHbIMM
cucTtemMamMu. Taknm 06pas3oM, Mo OKOHYaHKUM MPOrpaMMbl CTYAEHTbI CMOTYT paboTaThb ¢
MOJIHOM CBOB0OAO0N 1 rapaHTUPOBaHHbIM YCNEXOM B STOM 06/1acTy, BHEAPAS MHHOBALMY
B CEKTOPE, KOTOPbI pa3BMBAETCSt CEMUMUIBbHbIMM Laramu.




Lemn |09 tec’:

OcBoviTe HEOOXOAMMbIE HaBbIKU
MPOEKTUPOBAHMS M MIPOrpammMmMpoBaHUs
3JIEKTPOHHbIX 4aTYNKOB"



tecn 10| LUenm

O6wue Luenu

¢ AHaﬂI/ISI/lpOBaTb TEXHNHYECKYHO AOKYMEHTALWIO, N3y4aa XapakKTEPUCTUKI PA3/INYHbIX
TUMNOB MPOEKTOB, YTOObI onpeaennTb HEeo6XoAMMblEe JaHHble 419 KX paspa60TKM

. Ol'lpeﬂ,eﬂﬂTb CTaHAapPTU3NPOBAHHYHO CUMBOJINKY N METOAbI KOMMOHOBKW ANA aHaIn3a
M1aHOB 1 CXEM YCTAHOBOK N @aBTOMAaTNYECKNX CUCTEM

* BbIsiBNATb OTKa3bl 1 HENCNPaBHOCTK ONA KOHTPOA u/mnm O6CJ'Iy)KI/IBaHI/IFI YCTaHOBOK
CBA3AHHOIo C HMMU O60py,£lOBaHMFI

+ OnpenensTb NnapameTpbl KaYecTBa B BbINOMHAEMON paboTe, YTOBbl pasBnBaTh KybTypy
OLIEHKM 11 Ka4YeCcTBa 11 YMETb OLEHMBATb NPOLECCHI YNIPaBIEH)S KaYeCTBOM

* YCTaHaBMMBaTb HEOOXOAUMOCTb NMPUMEHEHMS CUOBbIX MEKTPOHHbIX
npeo6pasoBaTesieit B 60/bLUNHCTBE PeanbHbIX NMPUNOXKEHN

+ AHaNN3MPOBaTb PasnMUHbIE TUMbI NPeoBPasoBaTeeN Ha OCHOBE UX MYHKLMIA

+ [1pOeKTUPOBaTb M BHEAPATH CUIOBbIE 3NEKTPOHHbIE NPe06pa3oBaTeN B COOTBETCTBUN C
NOTPEBHOCTAMM UCTIONb30BaHMS

* AHaANM3MpOBaTb M MOAENNPOBATb NOBELAEHNE SMEKTPOHHBIX NpeotpasoBaTenel,
Hanbonee 4acTo UCMosb3yEMbIX B 3EKTPOHHBIX CXeMax

* OnpenensTb XapakTePUCTUKM CUCTEM peasibHOro BPEMEHU M 0CO3HABATb COXHOCTb
MPOrPaMMMPOBAHNS CUCTEM STOTO TUMa

¢ AHaJ'IVISI/lpOBaTb pasfnin4dHble TUMbl AOCTYMHbIX KOMMYHUKaLUMOHHbIX ceTen

* Ol'lpeﬂ,eﬂﬂTb, KaKow T1n KOMM}/HI/IKaLlI/IOHHOIZ CeTU ABNAeTCA Hanbonee noaxoaAawmm B
onpefeneHHbIX CLeHapnax

KoHKpeTHble uenu

Mogynb 1. UHCTPYMEHTbI U AAaTYMKK

¢ Oﬂpe,ﬂ,eﬂﬂTb M3MEPUTESIbHbIE M YNPaBAALOLLME yCTpOVICTBa B COOTBETCTBUM
C nx d}yHKLlI/IOHa)'IbeIMI/I 0COBGEHHOCTAMMY

¢ OLUEHMBATb PasnYHbIE TEXHNYECKIE XapaKTEPUCTUKI CUCTEM UBMEPEHMSA 11 PErYIMPOBaHMS
* PaccmaTpuBaTh v npeanaratb CUCTEMbI U3MEPEHUS W PEryIMpPOBaHUst
+ OnpenenaTb nepeMeHHble, y4acTBYHOLLME B MpoLiecce

+ 060CHOBbIBATL TUM AaTUMKa, 33A€CTBOBAHHOIO B NMPOLIECCE, B 3aBUCUMOCTY
OT N3MepseMOro M13nNYeCcKoro UM XMMUYECKOro NnapameTpa

+ Onpenenatb Tpe60BaHKs K paboTe COOTBETCTBYHOLLMX CUCTEM YMPaB/IeHNs
B COOTBETCTBMM C 3a/ja4aMyi CUCTEMbI

* AHanM3MpoBaTb PABOTY TUMNYHBIX CACTEM M3MEPEHIS U PETYSIMPOBAHYIA B MPOMBbILLIEHHOCTY
Mogaynb 2. CunoBble 3NeKTPOHHbIe NpeobpasoBaTenu
* AHanManpoBaThb MYHKLIMK, KNacCUMUKaLMIO 1 XapaKTepHble NapameTpbl NpecbpasoBaTenei

* OnpeaensTb peasbHble NPUMEHEHUS, KOTOPbIE ONPaBAbIBAOT MCMOMb30BaHKE CUMOBbIX
9NEKTPOHHbIX NpeodpasoBaTene

* AHanM3MpOBaTb 1 13y4aTb OCHOBHbIE CXeMbl NPeoGpasoBaTenelt: BbINMPAMUTENM, MIHBEPTOPSI,
MMMYNbCHbIE NPeotpasoBaTeNi, CTabUIN3ATOPbI HAMPSHKEHNS U LIMKIIONpeotpasosaTenm

+ PaccMaTpuBaTh pasnuHble KoahhULMEHTbI Ka4ecTBa B C1CTEME NPeobpasoBaTeneit

* OnpenensTb pasnnyHble CTPATEMN YNPaBAEHUS U YyuULLeHNs, obecrneynBaeMble
KaXx[]on cTpaTernen

* V13yunTb 63a30BYIO CTPYKTYPY U KOMMOHEHTbI OTAENbHBIX CXeM NpeobpasoBaTeneit

¢ CCDODMVIDOBaTb Tpe6OBaHl/IFI K Mpon3BOANTENBHOCTWY, NOAYHNTL CNeELnanbHble 3HaHNA ANA
BbI60pa NoAxoasLLe SJ'IeKTpOHHOM CXeMbl B COOTBETCTBUN C TpeéoBaHI/IFIMI/I CUCTEMDI

+ MpeanaraTb peLleHns No NPOeKTUPOBaHMIO NPeotpasoBaTeselt MOLLHOCTH



Lenn |11 tecn

Mogynb 3. MpOMbILLIEHHbIE CUCTEMbI CBA3M

¢ YCTaHOBWTb OCHOBbI CUCTEM peanbHOro BPEMEHM N NX OCHOBHbIE XapaKTePUCTUKMK
MPUMEHNTENTbHO K MPOMbILLNEHHBIM CCTEMaM CBA3N

¢ VI3y4nTb HEOBGXOAMMOCTb 1 MPUHLMMbI PaspaboTKK pacnpefefieHHbIX CUCTEM
* OnpeaennTb CneurduUeckme XxapakTepucTUKM NPOMbILLIIEHHbIX CUCTEM CBA3W

+ [poaHanManpoBaTh PasinyHble PELLEHIS A8 peanns3aLnm CeTei CBA3K
B NPOMBbILLNEHHON cpeae

* Yrny6neHHo 13yunTb KOMMYHMKaLMOHHYHO Mogenb OSI u npotokon TCP

¢ |/]3y‘<IVITb pas3in4Hble MEXaHN3MbI npeo6pasoBava CeTeln AaHHOro T1na
B HafeXHble CETU

¢ PGCCMOTDETb OCHOBHbl€ MPOTOKO/1bl, HA KOTOPbIX OCHOBaHbI pa3finyHble MEXaHN3Mbl
nepegaidn I/IH(bOpMaLlI/II/I B MPOMbILLTEHHbIX CETAX CBA3N

[lepBOKIaccHas nNporpamma, KoTopas
OTKPOET rnepes BaMmu ABEPU Ha PbIHOK
TPyAa, MOJSIHbI BO3MOXHOCTEN"



03
PyKoBOACTBO Kypca

MNpenoaaBaTenbCKMin cocTaB aToro Kypca npodeccroHansHom nogrotoskm TECH
pa3paboTasl BbICOKOKOHKYPEHTHYHO y4ebHYHO MporpaMmy, Kotopasi Mo3BOSnT
VH)KeHepaM pacLLMpWTb CBOKD MOArOTOBKY B 06/1aCTH pa3paboTKi MHCTPYMEHTOB U
[laTYMKOB B 3/1IEKTPOHHbIX C1MCTEMAX. ITO NpenofaBaTenu ¢ 60/bLIMM ONbITOM paboTbl
B 06/1aCTW 9NEKTPOHHOM MHXKEHEPWI 1 MEAArOr KK, KOTOPbIE MOHMMAOT BaXKHOCTb
CO3/1aH1s MporpaMM MEPBOKIACCHOIO KayecTBa /19 MOBbILLEHWS YPOBHS MOATOTOBKM
CTY[IEHTOB, OTKPbIBAIOLLMX ABEPY Ha PbIHOK TPYAQ, NMOMHbIA BO3MOXHOCTEN.




Pykosoacteo kypca | 13 tech

[lpecTmKHbIV penogaBaTesibCKui
COCTaB, KOTOPbIV MOMOXET BaM BOUTH
B 6YPHO pas3BUBAaKOLLMICS CEKTOP"



tecn 14|PykosoacTso kypca

PykoBoacTBO

[-xa Kacapec AHapec, Mapus peropus

[oueHT B MagpuackoM yHuBepcutete umenn Kapnoca Il

CTeneHb 6akanaspa B 061aCTU KOMMbIOTEPHbIX HAYK [MOIUTEXHUYECKOrO yHUBEpCUTETa Maapuaa
Hayunag cneupanusaums B MNoanTeXHNMYECKOM yHBepcuTeTe Manpuia

Hay4Has cneuuanusaumd B MagpuackoM yHusepcuteTe umerun Kapnoca |l

PykoBoguTenb v cosgatenb KypcoB OCW B MaapuackoM yHuBepcuteTe Kapnoca |l
[Npenopasatens Kypcos INTEF

CneupanucT cny>xbbl NoaaepXkn enaptraMeHTa 06pa3oBaHus FeHepanbHOro ynpasneHns B 061acT GUAVHIBM3MA W KaYecTRa
06pa3oBaHus Maaprackoro coobLLecTBa

MpenozaBaTenb MHOOPMATHUKM B CPEHEN LLIKONe

[oueHT Manckoro yHuBepcuteta KoMunbsic
NpenogaBaTenb-akenepT, Maapnackoe CoobLLECTBO
+ AHanMTNK/pyKOBOANTEND MPOEKTOB B 06M1aCTW MHHDOPMALIMOHHBIX TEXHOMOMM BaHka YpKuxo

+ KomnbtoTepHbI aHanuTnk koMmnanmmn ERIA




MNpenopaBaTenu

I-H [e na Poca lNpapa, Mapkoc
+ MpenoaaBaTenb LMKIOB NPOGECCMOHANbHOro 06y4yeHus, B [lenaprameHTe 06pa3oBaHus
cooblecTBa Maapvaa

+ KoHcynbTaHT B KoMnaHum Santander Tecnologia
¢ AreHT Mo HOBbIM TexHonornam B bagaxoce

+ ABTOP 1 peaaxkTop MHOOPMaLMOHHbIX MaTepuanos B CIDEAD (TeHepanbHblii
cekpeTapmar no nNpodeccroHanbHOMy 06y4eHuto - MHUCTEPCTBO 06Pa3oBaHus 1
NPOMECCMOHANBHOIO 06YYeHNS)

+ CTeneHb 6akanaepa B 06/1aCTV TeNeKOMMYHUKALMA YHMBEPCHUTETa ScTpemManypbl

* CeptudukaT Kypca npodeccroHanbHo nogrotoBky Scrum Foundation ot
EuropeanScrum.org

+ CepTuduKaT Nefarormyeckoi NpUrogHoCTY YHBepcHTeTa ScTpemMaaypbl
[-H Xapa UBapc, Jlync
* [pombilwneHHbI nHxxeHep - Sliding Ingenieros S.L.

+ MpenoaasaTesib CUCTEM BNIEKTPOTEXHUKM 1 aBTOMATVKM B CPEHEN LLKOME
coobliecTsa Magpuaa

* [penogaBaTenb 31eKTPOHWKI U aBTOMATUKM B CPEAHEN LLKONe coobliiecTBa Maapuaa
+ [penogaBatenb MU3NKK 1 XUMUW B CPeAHEN LKoNe

+ CTeneHb 6akanaspa B 061acTi GUanKy HaumoHanbHOro YHMBEpCUTETa ANCTAHLUMOHHOIO
o6pazoBaHus (UNED), NpoMbILLNEHHbIN MHXeHep HalroHanbHOro yH1BepcuTeTa
AUCTaHUMOHHOro o6pasosaHus (UNED)

+ CTeneHb MarncTpa B 06/1acTy aCTPOHOMUM 1 acTpOdUanKn Mex ayHapoaHoro
yHWBepcuTeTa BaneHcun

¢ CTeneHb MarucTpa B 06/1aCTV NPOGUNAKTUKM NPODECCHOHANBHbBIX PUCKOB
HawmoHanbHOro YHMBEPCUTETA AMCTaHUMOHHOrO 06pasoBaHis (UNED)

+ CTeneHb MarucTpa B 061acTy Nefarornieckoro obpasosaHus

PykosoacTso kypca |15 techn

-xa SckaHpenb Bapena, JlopeHa
¢ TeXHUYECKUIA CneuymanicT B 061acTy NOAAEPKKM UCCNeA0BaHWI B NPOeKTe Noj
Ha3BaHueMm: “Cuctema NpeocTaBneHuUs U NOTPEONEHNS MyNbTUMENAHOTO KOHTEHTa
BbICOKOWM YETKOCTYW B CPEACTBAX KOMNEKTUBHOMO MAacCaXMpPCKOro TpaHCnopTa Ha OCHOBe
TexHonorun LIFI anst nepenaun aaHHbIX”. Maapuackoro yHuBepeuTeTa nmenn Kapnoca lll

¢ Cneumanict No KOMMbIOTEPHbIM Haykam B Emprestur, MUHWCTepCTBO Typrama, Kyba
* Cneumanuct no KomnbtoTepHbiM Haykam, UNE, anekTpuyeckas komnaHus, Kyba

* Cneuymanuct no KomnbtoTepam v cBsian, Almacenes Universales S.A., Ky6a

¢ Cneumanuct no paanocBasn Ha aBnabase CaHta-Knapa, Ky6a

¢ CTeneHb 6akanaspa B 061aCTy TeNEKOMMYHUKALA U SNEKTPOHHOM TEXHUKM B
LleHTpanbHOM yHUBepcuTeTe “MapTa Abpey”, lac-Bunbsic, CaHTa-Knapa, Kyba

* CTeneHb MarncTpa B 0611aCTV 3/1EKTPOHHbIX CUCTEM W X NMpUMeHeH!s B MaapracKoM
yHuBepcuTeTe umenn Kapnoca llI: Kamnyc e JleraHec, Magpung

¢ CTeneHb AOKTOpa Hayk B 061aCTH 371eKTPOTEXHVIKM, 9NEKTPOHMKM U aBTOMATMKY,
(hakynbTET 3NEKTPOHHON TEXHMKM. MaapuacKuii yHuBepeuTeT MMenn Kapnoca l:
Kamnyc ae Jleranec



04
CTpyKTypa u cogeprxaHue

MpenoaaBaTenu AaHHoro Kypca npoheccroHanbHoM NOAroTOBKM 0TOGpany Hanbonee
aKTyanbHY MHOOPMaLMO 06 MHCTPYMEHTaX 1 aTymkax B a/1eKTPOHHbIX CUCTEMaX,
KOTOpas AacT MHXeHepamM BO3MOXHOCTb CTaTb HACTOALLMMM CreymanmncTamMmm

B CO3[aHuM 3TOro BWa TEXHUKMN, HEOBXOAMMOW A5 USMEPEHUS 3NEKTPUYECKIX
CUrHanoB. Y4yebHas nporpaMma pacnpefeneHa no TpeMm Moayaam 1 aacT
npodeccroHanam K4 K cneluannsanmnm B 3Toin 061acTm.
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[lpeKpacHoO CTPYKTYPUPOBAHHbIN YYEOHbIN

[1/1aH, KOTOPbIV MPOBEAET BaC Yepes HOBeMLLInE
KOHLIerLmm B 0671aCTU KOHTPOJIbHO-U3MEPUTETTbHbIX
MpmbOPOB 1 3/IEKTPOHHbBIX CEHCOPOB. Bee, YTo oT
Bac TpebyeTcs, - 3TO XKeJlaHNe YYUTbCS"
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Mogaynb 1. AHCTPYMEHTBI U AaT4YUKN 1.4,

1.1.

1.2.

1.3.

N3mepeHna

1.1.1.

XapaKTepUCTUKN N3MEPEHMNS U KOHTPOSISA
1.1.1.1. TouHoCTb

1.1.1.2. HagexxHocTb

1.1.1.3. lNoBTOPSiIEMOCTH
1.1.1.4. BocnponssoanMoCTb
1.1.1.5. OTKNOHEHUS

1.1.1.6. JInHenHOCTb

1.1.1.7. Tuctepesnc

1.1.1.8. PaspelueHune

1.1.1.9. InanasoH

1.1.1.10. Owmbkn

1.1.2.  Knaccudwmkaumsa MHCTpYMeHTOB
1.1.2.7. B 3aBMCMMOCTH OT DYHKLMOHANBHOCTM
1.1.2.2. B 3aBMCUMOCTU OT KOHTPOSIMPYEMOIA NEPEMEHHON
PerynupoBanve
1.2.1.  PerynvpytoLime cuctembl
1.2.1.1. CucTemMbl B OTKPbITOM KOHTYpe
1.2.1.2. CuCTeMbl B 3aKPbITOM KOHTYpe
1.2.2.  Buabl NpOM3BOACTBEHHbBIX MPOLIECCOB

1.2.2.7. HenpepbIBHbIe NMPoLeCCh
1.2.2.2. [INCKpeTHbIE NPOLecCh

[aTtymkm pacxopa

1.3.1.
132
1.3.3.

Pacxon

EAvHMLBI, UICNONb3yeMble A5 U3MepPeHVsa pacxoaa
Tunbl gaT4MKOB pacxoda

1.3.3.1. \amepeHune pacxoaa no o6bemy

1.3.3.2. \amepeHme pacxofa no macce

1.5.

1.6.

1.7.

[atynkn naBneHua
1.471.  [daBneHune
1.4.2.  EOWMHWUBIL, UCNonb3yeMble 415 USMEPEHNs AaBfeHns
1.4.3.  Tvnbl AaT4YNKOB AaBNEHUS
1.4.3.1. \amepeHwue faBneHna MexaHU4YecKUMu afieMeHTamu
1.4.3.2. ViamepeHvie AaBneHns snekTpoOMexaHU4ecKMU a1eMeHTaMu
1.4.3.3. \amepeHre aaBneHnsa aneKTPOHHbIMK 3N1eMeHTaMK
[atyukm TemnepaTypbl
1.51.  Temnepartypa
1.5.2.  EOWHWUBIL, ncnonb3yemble 415 U3MEPEHNA TeMnepaTypbl
1.5.3.  Tunbl JaT4MKOB TEMMepaTypbl
1.5.3.1. bumeTtanmyecknin TepMOMETP
1.5.3.2. CTekNsHHbIV TEpMOMETP
1.5.3.3. TepMOMETP CONPOTUBIIEHNA
1.5.3.4. TepMmumcTOpbI
1.5.3.5. Tepmonapsbl
1.5.3.6. PagnaumoHHble NMMpoMeTpbl
[aTunky ypoBHS
1.6.1.  YpOBEHb XMAKOCTU U TBEPAbLIX TN
1.6.2.  EOWHWUBIL, CNonb3yeMble ANs U3MepPeHnsa TemMnepaTypbl
1.6.3.  Tunbl 4ATYMKOB YPOBHS
1.6.3.1. \amMepuTeny ypoBHS XMAKOCTYH
1.6.3.2. laTymkm ypoBHA TBEPAbIX Tef
[aTuunkun Apyrux GUINYECKMX 1 XMMUHECKNX BENNYMH
1.7, [atumku gpyrux GUsMHecKmnx BENUUMH
1.7.1.71. JaTtumkm Beca
1.7.1.2. [JaT4nkm ckopocTn
1.7.1.3. JaT4nKm NaIOTHOCTM
1.7.1.4. JaT4mKm BNAXKHOCTU
1.7.1.5. Jatynkn nnameHu
1.7.1.6. JaT4yMKM COTHEYHOTO U3MyYeHUs
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1.7.2.  [datymku Opyrux XuMUYecKnx nepeMeHHblIx
1.7.2.1. JaT4mkm npoBOAMMOCTM
1.7.2.2. Jatymnkm pH
1.7.2.3. JaT4mKn KOHLEHTPaLMM ra3oB
1.8.  Tlpusoabl
1.81.  Tpweoabl
1.8.2.  Motopbl
1.8.3.  CepsoknanaHsbl
1.9,  ABTOMaTU4eCKUIt KOHTPOSIb
1.9.1.  ABTOMaTUYeECKOE perynmpoBaHme
1.9.2.  Tunbl perynatopos
1.9.2.1. [IByxCTyneH4aTbI perynstop
1.9.2.2. TlponopumoHanbHbIv perynsTop
1.9.2.3. AnddepeHumantHblil KOHTPONEP
1.9.2.4. TIponopumoHanbHO-ANMGOepeHLManbHbIN perynaTop
1.9.2.5. IHTerpanbHbIv perynstop
1.9.2.6. MNponopunoHanbHO-MHTErpasbHbIA PerynsTop
1.9.2.7. NMponopunoHanbHo-nHTerpanbHo-anddepeHunanbHblid perynsTop
1.9.2.8. LInbpoBOW 31EKTPOHHbBIN PErYNSTOP
1.10. TlpUMeHeHVe C1CTeM YNpaBneHns B MPOMbILLIEHHOCTH
1.10.7. KpuTepuu Bbl6opa CUCTEMbI YIpaBIeHus
1.10.2. TunWYHbIE NpUMEPLI MPUMEHEHUA CUCTEM YNIPaBIEHWUS B MPOMbILLIEHHOCTU
1.10.2.7. Teun
1.10.2.2. Cywmnkn
1.10.2.3. KoHTpOsb ropeHus
1.10.2.4. KOHTpOsb ypOBHS
1.10.2.5. Tennoo6bMeHHMKM
1.10.2.6. PeakTOp aTOMHOW 31eKTPOCTaHLN
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Mogynb 2. CnnoBble 3/1eKTPOHHbIE Mpeobpa3oBaTenm 2.8.  TlocToAHHOE/MOCTOAHHOE MpeobpasoBaHiie

2.8.1. [lpeobpa3oBaTevt NOCTOAHHOMO/MOCTOSHHOrO ToKa

2.1, CunoBad a1eKTPOHUKa 5
2.8.2.  Knaccndukaumsa NoCTOSIHHbBIX/MOCTOSAHHBIX NpeotpasoBaTenei

2.1.1.  Cunoas a/1eKTpOoHKKa

y 2.8.3.  YnpaBneHue NOCTOSIHHbIMW/MOCTOSIHHLIMK Npeobpa3oBaTensimMu
2.1.2.  TIprMeHeHWe C1NOBOM 3MEKTPOHNUKM

2.1.3.  CwucTeMbl NpeobpasoBaHns aHeprim 284, Torwkaiowuii npeobpasosatens

2.9.  [locTosiHHOEe/NOCTOsIHHOE Npecbpa3oBaHme. [NoBbiWwatoLnii Npeobpa3oBaTtesib
2.2.  [lpeocbpasoBaTenb

221, MpeoBpasosaren 2.9.1. [osblwatrolmii npeobpasosaTenb

222, Tunbl npeoBpasosarenel 2.9.2.  TloBblLWatoLLMIA/MOHMKAIOLMIA Npeobpa3oBaTeb

2.2.3.  XapakTepucTu4ecKme napameTpbl 293.  TpeoBpazosatens Hyka
224, Pag®ypbe

2.3.  TpeobpasoBaHne NnepeMeHHOro/nocToaHHOro Toka. OaHoMa3Hble HeynpaBisemMble

2.10. Tpeo6pa3oBaHue NepeMeHHOro/NepemMeHHoro Toka
2.10.1. TNpeobpasoBaTen nepeMeHHOro/nepeMeHHoro Toka

BbINPAMUTENM 2.10.2. Knaccudbukaumsa npeobpasoBaTeneit nepeMeHHOro/nepeMeHHoro Toka
2.3.1.  Tpeo6pasoBaTenu nepeMeHHOro/NoCTOSHHOTO ToKa 2.10.3. Crabunnsatopsl HanpshkeHst
2.32. [von 2.10.4. Uunknonpeo6pasosatenu

2.3.3.  HeynpaBnsieMblin NONYBOSHOBOW BbINPAMUTENb Mogynb 3. MPOMbILLIEHHBIE CHCTEMbI CBA3N
2.3.4.

Heynpagnaemblii NOHOBOMHOBbIN BbINMPAMUTESNb

2.4, TpeobpasoBaHme nepemMeHHoro/nocTosHHOMo Toka. OaHodasHbIe yrpasnsemble 3.1. CucTembl B peanbHoM Bpemenn

BbINPAMUTENN 3.1.1.  Knaccudukaums
2.47.  TupwcTop 3.1.2.  [lporpammupoBaHue
2.4.2.  TlonyBOMHOBOW yNpaBiseMblit BbINPAMUTENb 3.1.3.  [lnaHupoBsaHwe
2.4.3.  T10fHOBOSTHOBOW yrpaBAseMbln BbINpAMUTESTb 3.2.  Cetn KOMMyHWMKaLmK
2.5 TpexdasHble BbINPAMUTENN 3.2.1.  Cpefctsa nepefayn
2.5.1.  TpexdasHble BbINPAMUTENN 3.2.2.  OCHOBHble KOH(UIypaLmu
2.5.2.  YnpaBnsemble TpexdasHble BbINpAMUTENN 3.23.  TMupamwuga CIM
2.53. Heynpasnsembie TpexhasHble BbINpAMUTENN 3.2.4.  Knaccuoukauyms
2.6. MpeobpasosaHme NocTOSHHOrO/nepemMeHHoro Toka. OfHoMGasHbIe UHBEPTOPDI 3.2.5. Mogenb OS
2.6.1.  TpeobpasoBaTenu MOCTOAHHOrO/NepeMEHHOro ToKa 3.26. Mogenb TCP/IP
2.6.2.  OpHotasHble MHBEPTOPbI C yripaBfeHneM KBaapaTHOM BOHON 3.3.  Tlonesble LMHbI
2.6.3.  OpHodasHble MHBEPTOPbI C CHHycouaansbHon LLIMM-mogynaunen 3.3.1.  Knaccudrkauma
2.7. TpeobpasdoBaHue NOCTOAHHOrO/NepeMeHHOro Toka. TpexdasHble MHBEPTOPSI 3.3.2. PacrpefeneHHble 1 LeHTpaM30BaHHbIe CUCTEMD
2.7.1.  TpexdasHble MHBEPTOPSI 3.3.3. PacnpefeneHHble cucTeMbl ynpasieHns

2.7.2.  TpexdasHble MHBEPTOPbI C yNpaB/eHNEM KBapPaTHON BOMHOM
2.7.3.  TpexdasHble MHBEPTOPbI C cuHycomaansHoi LUIVM-moaynsiumei



3.4.

3.5.

3.6.

3.7.

3.8.

NHTepdeiic ASI

3.4.1.  ®usnyecknin ypoBeHb
3.4.2.  KaHanbHbIN ypoBeHb
3.4.3.  KoHTponb owmnbok
3.4.4.  OnemeHTbl

CAN unnu canopen

3.5.7.  ®usnyecknin ypoBeHb
3.5.2.  KaHasnbHbIN ypoBeHb
3.5.3.  KoHTposb owmnbok
3.5.4.  DeviceNet

3.5.5.  ControlNet

Profibus

3.6.1.  ®usnyeckni yposeHb
3.6.2.  KaHasbHbIN ypoBeHb
3.6.3.  YpoBeHb NPUIOXKeHWI
3.6.4. Mopenb cBaA3n

3.6.5.  Pab6ota cuctembl
3.6.6.  Profinet

Modbus

3.7.1.  ®wuanyeckad cpesa
3.7.2.  [loCTyn K HOCUTESO
3.7.3.  Pexumbl nocneaoBaTeNnbHOM nepeaaydin
3.7.4.  Tlpotokon

3.7.5.  Modbus TCP
MpombiluneHHbIn Ethernet
3.8.1. Profinet

3.82.  Modbus TCP

3.8.3.  Ethernet/IP

3.84. EtherCAT

3.9.

3.10.
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becnposoaHast CBSA3b

3.9.1.
3.9.2.
3.9.3.
3.9.4.
3.9.5.
3.9.6.
3.9.7.

Cetn1 802.11 (Wifi)

CeTn 802.15.7 (BlueTooth)

CeTn 802.15.4 (ZigBee)
WirelessHART

WIMAX

CeTv Ha 6a3e MOBWIbHbBIX YCTPOWCTB
CnyTHMKOBas CBS3b

[0T B NPOMbILUNEHHbBIX YCIOBUAX

3.10.1.
3.10.2.
3.10.3.
3.10.4.
3.10.5.

HTepHET BelLen

XapaKTepucTukn ycTponcTs loT

[prumeHeHwre 10T B NPOMbILLIEHHBIX YCIOBUAX
TpeboBaHMs K 6e30MacHOCTM
KoMMyHrKaunoHHble npoTokosbl: MQTT n CoAP

[103HaKOMbTECH C OCHOBHbIMM
MPOMBILLITEHHbIMW CPEeCTBaMM
CBSI3M 1 Hay4YMTECh peLlaThb
npobsieMbl B 3TuX cuctemax”

tecn
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MeToguka obyyeHus

TECH — nepBblit B MUpe YHUBEPCUTET, 06 beAVHMBLLMIA METOA Kelc-cTagu C Relearning,
cuctemoin 100% oHnalH-06y4eHns, OCHOBaHHOW Ha HanpaBeHHOM MOBTOPEHMN.

dTa MHHOBALIMOHHas Nefjarornyeckas crpartervs 6bina paspaboTaHa Ans Toro,
4TO6bI NPEANOXUTL NPodeccMoHanam BO3MOXHOCTb OOHOBAATL CBOV 3HAHUSA

1 pa3BMBaTb HABbIKM MHTEHCUBHBIM 1 9hEKTUBHbIM croco6oM. Moaenb
00y4eHus, KoTopas CTaBUT CTy[leHTa B LIeHTP y4e6HOro npoLiecca v 0TBOANUT eMy
BelyLLYO pOSib, aAanTVPysiCh K ero NoTPEGHOCTAM W OCTaB/ss B CTOPOHe 6oee
TPaAVLUMOHHbIE METOAOMOMMN.
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TECH noarotoBuT Bac K peLueHmno HOBbIX
3a/1a4 B yC/IOBUSAX HEOMPEAETIEHHOCTU U
JIOCTUXKEHMIO YCriexa B Kapbepe”



tecn 24|Mertoauka obyueHns

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 6ypeT 3aHSTW/ B
peasibHOM BPEMEHM, Ha KOTOPbIX Bbl
3a4acCTyro HE MOXETe MPUCYTCTBOBATL”
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CaMble 06LIMPHbIE 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
UM cMapThoHa.

Mogenb TECH aBnsieTcsi aCMHXPOHHOM,
MO3TOMY Bbl MOXETE 13yyaTb
mMatepuas Ha CBOEM KOMIMbIOTEPE,
nAaHLLIeTe nav cMapThoHe B JOO6OM
MECTE, B JI060€ BPeMS 1 B yJO6HOM
715 Bac temne”
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Case studies unn meTop, KecoB

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
KOMMETEHL|MIO C MOMOLLIbFO TaKMX CTpaTEriA, Kak obydeHne aenctanem (learning by
doing) nnu anzaiiH-MbliwneHve (design thinking), Mcnonb3yembix TakUMK M3BECTHBIMM
y4e6HbIMM 3aBeAeHUAMM, Kak Venb unu CTaHGOPA.

STOT MeTOof], OPUEHTMPOBAHHbIN Ha AENCTBUS, OyAeT NPUMEHSATHCA Ha MPOTAXKEHNM
BCEro akajieMn4ecKoro Kypca, KoTopblit CTyaeHT npoxoanT 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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MeTtop Relearning

B TECH meToa KeicoB AOMNOMHSAETCS YHLLIMM METOAOM OHNanH-
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 Ny4ywInMm y4ebHbIMMK 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-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
[OCTYMHOCTbIO UMK paboYnmMu 06a3aTeNbCTBaMu. Takium 06pasoMm, 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. CTygeHTbl, KOTOpble CreaytoT 3TOMY METOAY, He TONbKO AobuBatoTea
YCBOEHMWS 3HaHWUM, HO 1 pa3BMBalOT CBOW YMCTBEHHbIE CMOCOBHOCTH C
NMOMOLLbIO YNPa)HEHUI MO OLeHKEe peanbHbIX CUTYaL M U MPUMEHEHUIO
CBOUX 3HAHUMN.

2. O6yyeHune NPOYHO OMMPaeTcs Ha NpaKTUYecKne HaBbIKM, YTO NMO3BOSAET
CTYZAEHTY Nyyllie MHTErpupoBaTbCA B peasbHbIi MUP.

3. YcBoeHue ngen n KOHLENLMIA CTaHOBUTCA npolLue 1 ahdekTnBHee
6narogaps MICMoONb30BaHUIO CUTYaLMIA, BO3HUKLLMX B PeanbHOCTHU.

4. OwyuweHne aphHeKTUBHOCTU 3aTPaYeHHbIX YCUIUIA CTAHOBUTCS OYEHD
BaXXHbIM CTUMY/IOM A1l CTYAEHTOB, YTO MPUBOAUT K MOBbILLEHNIO MHTEPECA
K yyebe 1 yBeIMYeHNo BPEMEHM, MOCBSILLLEHHOMY Ha paboTy Haz KypCOM.
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MeToauka yHMBepCcuTeTa, NonyYnBLLAA CaMyk BbICOKYHO
OLIeHKY Cpeliv 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 o6pa3om, B 3TOW NporpaMme 6yayT AOCTYMHbI Nyylune yyebHble MaTepuanbl,
MOArOTOBJ/IEHHbIE C 60MbLUON TLLATEIbHOCTbIO:

>

Yye6Hble MaTepuanbl

BCE AVAaKTUUECKNE MaTepvianbl CO3AatoTCs NPENofaBarensiMi ClelianbHo

QNS CTYAEHTOB 3TOr0 Kypca, YTOOb! OHW ObIIN AEACTBUTENBHO YETKO
ChOPMYIMPOBAHHBIMM 1 MOSIE3HBIMU.

3aTeM 9T1 MaTepuarsbl MEPEHOCATCS B ayAMOoBM3YyalbHbli hopmaT, Ha OCHOBE
KOTOPOro CTPOWTCS Hall Crnocob paboTbl B MHTEPHETE, C UCTMONb30BaHNEM HOBEMLLIVX
TEXHOMOM NI, MO3BONALLMX HaM NPEeANOXMUTb BaM OT/IMYHOE Ka4eCTBO Kayaoro 1a
MCTOYHMKOB, NMPEeAOCTaBEHHBIX K BalLUM YCyram.

MpakTuKa HaBbIKOB U KOMMETEHL UM
KOMMETEHLUI 1 HAaBbIKOB B KaX0W NpeAMeTHON 06nacTu. [pakTuka 1 AnHamMmnka

NPVOBPETEHNSA 1 PAa3BUTUS HABbIKOB M CMIOCOBHOCTEN, HEOOXOAMMbIX CrELMannCTy B
pamMKax rnobanusaLmm, B KOTOPO Mbl XXVBEM.

MHTepaKTUBHbIE KOHCNEKTbI

MBI TTPEACTaBITSIEM COLEPYKAHVE B NPUBIEKATENBHON N ANHAMWYHON (OPME ANs
BOCMPOV3BEEHVS Ha MYSIbTUMEONHBIX YCTPOMCTBAX, KOTOPbIE BK/IOYAOT ayamo,
BUIEO, N306paXKeHuns, avarpamMmMbl 1 KOHLIENTYasbHble KapTbl 4719 3aKPenseHuns
3HaHWM.

OTa 9KCKMto3MBHasA 0bpasoBaTenbHasa cucteMa Ana npeseHTaumMmn MynbTUMeannHoro
cofepykaHust 6bina HarpaxaeHa Microsoft kak “Keiic ycnexa B EBpone”.

JononHutenbpHasa nuTepartypa

TTOCNEAHWE CTaTbU, KOHCEHCYCHBIE [JOKYMEHTbI, MEXXAYHApOAHbIE PEKOMEHAALVIN. . B
Hallel BUpTyanbHOM G1GAMoTEKe Bbl NOYYMTE JOCTYM KO BCEMY, YTO HEOBXOANMO /15
MPOXOXAEHNS 06YYeHNs.
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Keiic-cTagm

CTYAeHTbl 3aBepLUaT BbIOOPKY NYYLINX KEIC-CTafn N0 NPEAMETY.
Keiicbl npecTaBeHbl, NPOaHanManpoBaHbl ¥ MPEnoaatoTes BeAyLLMM
cneumanmcTamMmn Ha MexxyHapoaHO apeHe.

TecTupoBaHue U NOBTOPHOE TeCTUPOBaHUE
MBI TTEPVOAVYECKI OLIEHBAEM Vi TEPEOLIEHNBAEM Balli 3HAHVA Ha MPOTSHKEHTIN
BCell nporpammbl. Mbl aenaem aTo Ha 3 13 4 ypoBHel nupamuasl Munnepa.

MacTtep-knaccbl —
UyLLI,eCTByPOT Hay4Hble JaHHblE O NOJ1Ib3€ 3KCIMNEPTHOI O Hab o OeHUA TPeTbeN
CTOPOHbI.
Tak Ha3blBaeMblit MeTon 06yyeHust y akenepta (learning from an expert)
YKPennseT 3HaHNA U NaMATb, @ TakKe GOPMUPYET YBEPEHHOCTb B BaLLIMX
6YAYLIMX CNOXHBIX PELLEHNSIX.

KpaTkue cnpaBoYHble pyKOBOACTBa

TECH NpELJTaraeT HanbOJIee aKTyallbHbIE MaTepyalibl Kypca B BULE KapTOYeK WITN
KPaTKKMX CMPaBOYHbIX PYKOBOACTB. ITO CXKATbIN, NPAKTUYHBIN U SO OEKTUBHDbI
Cnoco6 NOMOYb CTYAEHTY MPOABUIraTLCA B O6YYEHN.

LK)
K\




06
KBanudpukauus

Kypc npotheccroHanbHoM NOAroTOBKM B 06/1aCTH MHCTPYMEHTOB M AaTUYMKOB B
9JIEKTPOHHbIX CUCTEMAX rapaHTMPYET, MOMUMO CaMOro CTPOroro M COBPEMEHHOTO
06yYeHns, NonyYeHne aunaoma o NPoxXoxaeHnn Kypca npoheccroHanbHom
NOArOTOBKW, BblaBaeMoro TECH TexHOMornyecknm yHUBEPCUTETOM.
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YenelHo 3aBepLunTe 3Ty nporpammy m
MOJIYYNTE YHUBEPCUTETCKUI ANIMITOM 6€3 XJ10M0T,
CBSI3aHHbIX C 0e3AKamMu 1 6YMaXKHOM BOJIOKUTON"
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[aHHbili Kypc npodeccroHanbHoi NoaroToBKu B 0671aCTU MUHCTPYMEHTOB U
[aTUYMKOB B 9JIEKTPOHHbIX CUCTEMAX COAEPXKUT CaMyHO MOJTHYHO ¥ COBPEMEHHYHO
NporpamMmy Ha pbIHKE.

ocne NpoXoXAeHWs aTTecTaunm CTYAEHT NOMYYUT NO NOYTEX C NOATBEPXKAEHNEM
MOyYEHNsT COOTBETCTBYHOLLMIA AMMIOM O NpoXxoxaeHnn Kypca npodeccrMoHanbHoOM
NoAroToBKM, BbiaaHHbI TECH TexHONoOrMyeckum yHUBEpCUTETOM.

[vnnom, BblgaHHbIM TECH TeXHONormyeckKum YHMBEPCUTETOM, MOATBEPXKAAET
KBanMbuKauumio, Nofly4eHHyro Ha Kypce npodeccroHanbHom NoAroTOBKM, U
COOTBETCTBYET TPEOOBAHMAM, 0ObIYHO NPEABABASEMbIM GUPXKaMK TPyaa,
KOHKYPCHbIMW 3K3aMeHaMU1 1 KOMUTETaMW MO OL|EHKE Kapbepbil.

[mnnom: Kypc npodeccrmoHanbHoOM NogroToBKM B 06/1aCTU MUHCTPYMEHTOB
M [aTYNKOB B 3/IEKTPOHHbIX CUCTEMAX
dopmar: oHnanH

[MpOLO/HKMTENBHOCTL: 6 MecsaLeB

L]
TEXHOJIOrNYeCcKuii
» yHMBepcuTeT

HacTosauwmit

aounnom

CBUAETeNbCTBYET O TOM, 4TO
_____________ C JOKYMEHTOM, Y0CTOBEPSAIOWNA INYHOCTb_______
OcBowsn(a) 1 ycrnewHo npowesn(na) akkpeauTauuio nporpaMmmbl

KYPC NPO®ECCUOHAJIbHOM NOArO0TOBKMU

B 06nacTu
WHCTPYMEHTOB U AaTYUKOB B 3/1IEKTPOHHbLIX CUCTEMAX

[aHHbIi AMNnoM cneunanuaMpoBaHHON NPOrpamMMmbl, NPUCYXAaeMblit YHUBEPCUTETOM,
cooTBeTcTBYeT 450 yyebHbIM Yacam, ¢ AaToil Hayana AA/MM/TTTT U AaTON OKOHYaHUSA A4/MM/TTTT.

TECH siBNSieTCA YaCTHbIM BbICIIMM Y4e6HbIM 3aBe,eHNEM, NPU3HaHHBIM MUHUCTEPCTBOM
HapoaHoro o6pasoBaHns Mekcuku ¢ 28 nioHs 2018 roga.
17 nronn 2020 r.

A-p Tere Guevara Navarro
PekTop

unique TECH code:

*laarckuit anocTunb. B cnyyae, ecnu CTyAeHT NoTpebyeT, 4To6bl Ha ero AMMIOM B 6yMaxHOM dopmaTe 6bi1 npocTassieH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT Heo6xoAMMbIe Laru Ans ero noayvyeHus 3a AonONHUTENbHYO NiaTy.
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TEXHOJIOMNYECKUN
» YHUBEPCUTET

Kypc npodeccrnoHanbHoOM
NOArOTOBKM

VHCTPYMEHTbI U AaTHNKK

B 9/IEKTPOHHbIX CUCTEMaXx

» Gopmart: oHnanH

» [poaoMKNUTENbHOCTD: 6 MecsLEeB

» YyebHoe 3aBefieHne: TECH TexHonornyeckuin yameepcuTeT
» PacnucaHue: no cBoemy yCMOTPEHUIO

» 9K3aMeHbl: OHNalH



Kypc npodeccrnoHanibHON NOArOTOBKU

MHCprMeHTbI N OaTHNKN
B SJIEKTPOHHbBIX CUCTEMAX

Q
TEXHOJIOMMYECKNIA
» yHUBEpcuTeT




