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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy muciMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Mamun I'.B. (Kadenpa kBaHTOBOI 31eKTPOHUKH U
PaaMoCIEKTPOCKOINH, Bricias mkosa kubepru3ndeckux CUCTEM U MTPUKIIAAHOH 35eKTpoHnkn), George.Mamin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTBIO MOHUMATD TIPUHIIUIIBL pAOOTHI M METO/Ibl SKCIUTyaTallui COBPEMEHHOM

PAIMO3IEKTPOHHOM M ONTHYECKOM armapatypsl ¥ 000py10BaHHs

TIK-2 CIIOCOOHOCTBIO UCIIOB30BaTh OCHOBHBIE METOIBI PAHO(U3NICCKUX U3MEPEHUT

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):
IoyokeH 3HATh:

OCHOBHBIE ITPUHIIMIIBI TPe0OPa30BaHUsI CUI'HAJIA U3 aHAJIOTOBOrO B LIU()POBOM U 0OPATHO; MPUHIIMITE JUCKPETU3AIIH
CUTHAJIA, OCHOBHBIE MPUHIIUITBI COCTABJIEHUSI POrpaMM J1J1s MUKPOKOHTposiepoB u [TJIMC, MeToas mocTpoeHus U pOBbIX
(punbTpoB; Ucob30BaHKe MpeoOpa3oBaHus Pypbe IS aHAJIM3a PEYU B CUCTEMaX UCKYCCTBEHHOT'O MHTEJUICKTa,
WCMOJIb30BaHUE MAaTPUUHBIX BBIYMCIICHUH JIJIS1 MPOCTENIIINX HEUpOCeTel, UCTIONb30BaHNE KBAHTOBBIX BRIUYMCICHUN s
OBICTPOTO MEPEMHOKEHHS MATPHII.

JloKeH yMeTh:

YMETb HCIIOJIb30BaTh IIEPCOHAIbHBIN KOMIBIOTEP HE TOJIBKO /11 00paOOTKH SKCIIEPUMEHTAIbHBIX JAHHBIX, HO U A1
ABTOMATHU3ALIMK SKCIIEPUMEHTA C UCTIONb30BAHMEM COBPEMEHHBIX CpelcTB. MICIonp30BaTh JIMHEHHYIO anredpy 1
npeodpaszoBanue Pyppe 15 pereHns 3aa4 JIeKTPOHUKH M CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTa; COCTAaBJIATh PO PaMMBbI
Ha s3bpiKe Python ¢ Mogynsimu numpy, scipy u Keras u BusyanusupoBats nHGopManuio ¢ moMoluipio matplotlib.

JlomxeH Bl1afeTh:

HaBBIKaMH PabOTHI C COBPEMEHHBIMH BBIUYMCIIUTEILHBIMY CPECTBAMHI aBTOMATHU3aIMM SKCIIEPUMEHTA U METOIaMU
00pabOTKM SKCTIEpUMEHTAIbHBIX JAHHBIX, HAlMCcaH!s Iporpamm Ha si3bikax C u Python, HaBeIkamu paboThI B MOJLyJie JJIs1
rIIyOOKOro 0O0y4UeHHs HelpoHHBIX cetelt Keras.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

NPUMEHSATH NOTy4YeHHbIE 3HAHUS Ha IPAKTHKE [0 CO3AaHMI0 HOBOTO 0OOPYAOBAHMUS U COPOBOIUTELHON TEXHUUYECKOMH
JOKYMEHTAIUN

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOAyJb) BKoveHa B paszgen "B1.B.JIB.05.02 Jucturuimas (MOmysm)" OCHOBHOM MPOpecCHOHATFHON
ob6pazosarenbroi nporpammsl 03.03.03 "Paguodusuka (KBantoBast 1 CBY 31ekTpoHUKa)" U OTHOCUTCS K JTUCHMIUIMHAM O
BeiGOpy uactu OITOIT BO, ¢opMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUIA.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy obyuarommxcs

O0611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 yaca(oB).

KonraktHast pabota - 52 vaca(oB), B TOM umclie Jekuun - 18 yaca(oB), npaktuueckue 3ansartus - 0 yaca(oB), 1abopaTtopHbie
pabotsl - 34 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM padoThl - 0 yaca(oB).

CamocrostenbHas padota - 20 yaca(oB).
Kontposns (3auér / 3x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 ceMecTpe.

4. Copep:xanne qQUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/ejiaM) ¢ yKa3aHHEM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)
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Tema 1. BBenenue B mpuOOpsI KBAaHTOBOM
JIEKTPOHUKH.

0

0

3

0

Tema 2. OCHOBHbIE IPUHLIMIIBI JUCKPETU3ALIUN
aHasoroBoro curHana. [lorepu napopmanmm u
WCKaXeHUsI TIpU TUCKpeTn3anun. Mcmosnp3oBaHue
JIMCKPETU3AIIUH JJIs1 TPE0OPA30OBAHUS YACTOT
(CKBO3HAsI TEXHOJIOTHSI UCKYCCTBEHHBIN
uHTeIUIeKT). CIeKTp cUrHaia, mpeoOpa3oBaHue
®ypbe. OkoHHBIE (DYHKIMU

Tema 3. ITpuHUMIB 3aIIATH HH(OPMALIUH.
CruMMeTpUYHOE U ACHMMETPUYHOE U POBAHLE.
[udposanue ¢ oTKpbITHIM KiI0UOM. [Tpodiema
MITM. KBaHnTOBas 3aIlyTAHHOCTb CUCTEM.
Vcronp30BaHue KBAHTOBOM 3allyTaHHOCTH IS
YCTOWYMBOTO K B3JIOMY KaHaJla CBSI3H.
Hcrosp30BaHNEe KBAHTOBBIX KOMITBIOTEPOB TS
YCKOpEeHUsI Jet(ppOBKH.

Tema 4. OCHOBBI IPUKJIAIHOTO UCKYCCTBEHHOTO
unTesuiekTa. [Ipeobpa3oBaHne BXOAHBIX JAHHBIX K
BeKTOpHOMY Buay. [IpocTeiiivie HEPOHHBIE CETU U
UX OOydUeHHe.

Tema 5. Unrepeticet cBszu ¢ AL u LTATL
MuKpoKoHTpoIepbl. OCHOBHBIE 3JIEMEHTHI
MHUKPOKOHTpPOJIEpOoB. OCHOBBI IPOrpaMMHUPOBaHHUS
MUK pOKOHTpoJutepa. Opranu3zanus "6eryiuero”

OTHSI Ha IEMOHCTPALIIOHHBIX [UIaTaxX ceMencTBa
ADRUINO u STM32.

Tema 6. Bosbiye nporpaMMUpyeMBble JIOTHYECKUE
MaTpuipl. [IpruHIUITE TOCTpOeHUSI.
ITporpammuposanue FPGA Ha a3bike Verilog.
Harmmcanue porpaMmsl "Gerymmii” oroHp Ha
si3pike Verilog uist IeMOHCTPAIIMIOHHOM IUIAThI
pupmbl Altera. MeToabl U3roTOBJIEHUS
COBPEMEHHBIX MUKPO3JIEKTPOHHBIX YCTPOHCTB C
nomompio [TJINC.

Tema 7. OcHOBHBIE NIepUpepUiHbIE YCTPONCTBA
KoMnbloTepa. CriocoOb! NCIOIb30BaHK ST BHEIITHUX
ycrporictB B OC Windows u Linux. MHTepdeiice
cea3u USB, RS232, RS485, Ethernet u ux
WCIOJIb30BaHUE ISl CBSI3U C BHELTHUMHU
YCTPOUCTBaMHU.

ISV}

Tema 8. ITpumepst ucnons3oBanust AL u HATT
MuKpokoHTposiepa STM32. Opranuzanus
M3MEPEHUs HalPSIKEHUs C IOMOIIBIO
MuKpokoHTposiepa STM32. Opranuzanus
reHepaTopa CUrHajla Ha MUKPOKOHTpOJLIepe
STM32.

|9V}

Crpannua 4 u3 13.




IMporpamma auctmuiias "[IprMeHeHne cCoBpeMEeHHBIX MUKPOCXeM B ITprOopax KBaHTOBOH 31ekTpoHnKH''; 03.03.03 "Pagmodmsnka’.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 9. OcHoBbI MG POBOIL (PHIIBTpALN.

Hcnosnb3zoanue MukpokoHTposutepos u ITJIMC psa
9. |co3nanus nudpoBHIX MpeodpazoBaTesei 7 2 0 0 0 3 0 2
padoTaIOIINX B pealbHOM BPEMEHH.

Tema 10. CAD cucrems! 4151 pa3paboTKi
9JIeKTPOHHBIX cxeM Ha npumepe Kicad. CAD
CHCTeMBI 17151 pa3pabOTKH MEXaHM3MOB Ha ITpUMepe

10. |Freecad. [Toctpoenue kopiyca nproopa. OCHOBBI 7 2 0 0 0 3 0 2
AJINTABHBIX TEXHOJIOTHUH 151 TIPOTOTUITMPOBAHHS
YCTPOKCTB.
liToro 18 0 0 0 34 0 20

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBejenue B npu6opbl KBAHTOBOI 3J€KTP OHUKH.

PacckasbiBaeTcst ICTOpUS pa3BUTHS (PU3NUECKOTO SKCIEpUMeHTa. [JaloTcst OCHOBHBIE TOJIOKEHHS HCIIOJIb3yeMBbIe B Kypce.
Jaetcst 0030p COBpeMEHHBIX (PU3NUECKUX IPHOOPOB [JIs1 UCCIEA0BAHNS MATHUTHBIX sIBJIeHU. [laloTcsi OcHOBHI s13bIka Python.
[Noka3piBaeTcs MprMeHeHne MoIysIell numpy scipy matplotlib Python B 3amavax paguodusuky.

Tema 2. OcHOBHbIE IPUHIUIIBI AUCKPETH3aNUH aHAJOTr0BOro curnaja. [lorepn undopmanuu u nckaxkeHus npu
muckpernzanuu. Mcnojb30Banne AUCKpeTH3aNUHU IS IPe00pa30BaHus YACTOT (CKBO3HAsl TEXHOJIOTHS
HCKYCCTBEeHHbIN NHTe LIeKT). CeKTp curHanaa, npeoopasopanne ®ypne. OkoHnnbie hyHKIUA

JlatoTcst OCHOBHBIE IIPUHIIMIIBI TUCKPETH3ALIMN aHAJIOroBoro curuana. Teopema KorenpaukoBa. OObSCHSIOTCS OrpaHUUeHUe Ha
MaKCHMaJIbHYIO YaCTOTY CUTHaJIa I OCHOBHBIE IIPHHIMITBI IOCTPOEHHMSI SJIEKTPOHHBIX CXEM, C 3TUM CBsi3aHHbIe. OOBsICHsETCS
TIOHATHUE PA3PSTHOCTU CUTHAJIA, U CBA3aHHBIE C HUM BO3MOXKHBIE UCKaXKEHUs. PaccMaTpiBaeTCs CIIEKTP CUTHaJIa Ha BHIXOJE
LIAIL. Ioka3biBaeTcsi mpuMeHeHHs! U POBOM AUCKPETU3ALINHN JUTsS IPeoOpa3oBaHMsI BRICOKHMX 4acToT. Vcrosb3oBaHne
JMCKPEeTH3ali aHAJIOTOBOTO CHTHAJIa KaK He0OXO/IMMast 4acTh COBPEMEHHBIX IIM(PPOBBIX CHCTEM NCKYCCTBEHHOTO MHTEJUIEKTA.
[Nonyuenue criekTpa curHaia, npeoodpasoBanue Pypoe, ero 0codeHHOCTH. 3aueM HyKHbl OKOHHBIE (DYHKIIMH, TIPUMEPBHI.
Baiiser npeobpaszoBanue. Vcronb3oBanue Moayiei si3bika Python st paGoThl ¢ taHHBIME. JIEKIMK TPOBOASATCS B
VHTEPaKTUBHON KOMOMHMPOBAHHOI (hopMe ¢ 1a60paTOPHBIMU 3aHSATHSIMHU.

JlaGoparopnoe 3ansitue 1.
Yacrs 1

3anuchk peun ¢ mukpodoHa B popmate WAV uim npeodpazoBaHue 3BYKOBOW JOPOKKH My3bIKAJILHOTO Kiviia B popmat WAV.
Urenne WAV (aiina B mporpaMmy Ha si3sike Python ¢ momorsio scipy.io.wavfile. Busyanuzarms ¢aiina B Bune rpaduka c
romorbio matplotlib. ITorck oHEeM WM My3BIKATBHBIX aKKOPIOB.

Yacts 2

OrmpesienieHre Ieproia U YaCTOTH KosieOaHui. [IoHmKeHre YacToThl AUcKpeTu3ayu 1 paspsgaoctd AL ¢ nomomipio
rporpaMmsI Ha sizbike Python. 3ammce WAV ¢paiina ¢ momorsio scipy.io.wavfile.write. [Tocymars 9To MOMy9IHIOCh, CIEBIM
TECTUPOBAHMEM OIPEACIUTh Ha CIIyX KaKoi haiis nmoaseprest 00paboTKe.

Yactp 3. Pypbe npeodpazoBanue GhoHeMbl win akopaa. [Torck Habopa OCHOBHBIX YacToT.

Yacrte 4. LHudposas ¢pumsrpanus. 3ammcs WAV daiina ¢ momomsio scipy.io.wavfile.write. [TociymaTts 9To MoIyqniocs,
CJIENIBIM TeCTUPOBAHHMEM OIPEACIUTh KaK1e YaCTOTHI ObLIH BBIPE3aHBbL.

CamocrositenbHasi pabota

IIpocmoTp posMKOB:

PacknagpiBaem no nosoukam napamerpsl ALIIT https://habr.com/ru/company/milandr/blog/528164/
AHaioro-uugpoBoe npeodpasoBaHue 11 HaunHaomux https://habr.com/ru/post/125029/

INouck B cetn untepHer (Bigdata) ALIIT npuroaHsIx Aj1s KCHOJIB30BaHMS AJIs 33laHHOM NpernoaaBaTesieM 3a/1a4u.

Tema 3. Ilpunmunet 3amuTtel nHgp opMmanun. CuMMeTpuuHoe U acuMMeTpuuHoe mudposanue. [llndposanne ¢
oTKpBHITHIM KII04oM. IIpo6rema MITM. KBanToBasi 3anyraHHOCTb cucreM. Mcnoss30Banne KBAHTOBOM
3aMyTaHHOCTH JJIs1 YCTOHYHMBOIO K B3JIOMY KaHasa cBsi3u. McnoJyb30BaHne KBAHTOBBIX KOMIILIOTEPOB [1JIsI
ycKopeHus xemnpoBKH.
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PaccmarpuBaercs meroanka mmdposanue c jgornueckum WJIN. TTpobiema anmHbl kimoda mudposanus. [omydeHne IMHHBIX
KJouel mmpoBaHus n3 KOPOTKUX. OTKPHITHIE U 3aKPBITHE Kiloun. OOMeH KimoyaMu yepe3 pykonoxarue. [Ipodiema "Meton
Berpeun nocepeaure” (MITM). Tudpakuusa oqMHOUHBIX (POTOHOB, KaKk KBAHTOBO-MeXaHU4ecKoe sABjeHue. CocrosHue
KBaHTOBOM 3amyTaHHOCTU. [lndpakiysa (pOHOHOB B 3aITyTAaHHOM U HE3aBUCHUMOM COCTOSHUHU. Vcnosb30BaHue COCTOAHUSA
3aIlyTaHHOCTHU KaK YCTOMUYMBBII K B3JIOMY KaHaJ CBsI3U. JIEKIMM MPOBOASATCS B MHTEPAKTUBHOW KOMOMHMPOBAaHHON (hopMe ¢
J1aOOPaTOPHBIMU 3AHSITUSIMH.

JlaGoparopHoe 3aHsITHE.

Yacrs 1

CB#3b € yHaJeHHBIM cepBepoM 10 npoTokory SSH (maposs-+ioruH).

Yacts 2

CozaaHue acHMMETpHYHBIX Kilodel mmdpoanus. Kondurypanus ypaneHHoro cepsepa ajist paboThl ¢ STUMHU KJIIOYaMH.
Yacrs 3.

CBs3b ¢ yAaJIeHHbIM cepBepoM 1o poTokony SSH (kmoun nmdgpoBaHus).
CamocrosdTespHas padoTa:

IIpocmoTp posMKOB:

IMopkmouenune PuTTy mo SSH-kimouy B onud kiuk https://habr.com/ru/sandbox/153200/
Ucnonp3oBanue putty u ssh kmoueir B Windows https://habr.com/ru/post/39254/
YcTaHOBKA Ha KOMIBIOTEP IMPOrpaMMBI AJIs CBSI3U € yAaleHHbIM cepBepoM (Putty u T.11.)

Tema 4. OcHOBBI IPHKJIAJHOT'0 HCKYCCTBEHHOro HHTeJLIeKTa. IIpeo6pa3oBanne BXOJHBIX JAHHBIX K BEKTOPHOMY
Buay. Ilpocreiimme HelipoHHbIE CETH H X 00yYeHHe.

PaccmarpuBaercs cradblii (PUKJIAIHOM) U CUIIbHBIA UCKYCCTBEHHbIN MHTEILIEKT. [JaloTCsl OCHOBBI TPOCTHIX HEHpPOCETeN:
BEKTOP BXOJAHBIX JAHHBIX, Ipe0Opa30oBaHue, BHIXOAHbIE JaHHbIE C paHXUpoBaHUeM. Pa3Oupaiotcs ciocoObl KOIMPOBaHUS
BXOZHBIX JJAHHBIX B BEKTOP, U CIIOCOOBI IOHM)KEHHS Pa3MEPHOCTH BeKTopa. PaccmaTpuBaeTcs: ofHOpaHroBast HEHipOHHAS CETh
UCTIONB3YIOIIAs JIMHEHHYI0 aireOpy. Y CKOpeHne MaTpuiHbIX BbrunciieHui ¢ momonipio Nvidia Cuda. Bo3amMoxkHOCTb peam3anuu
napayutenabHbIX Berurciaenuii B IIJIMC. MaTpuyuHble BHIYMCIICHNS HA KBAHTOBBIX YCTpOMCTBax. JIeKIy mpoBoasTCs B
WHTEPAKTUBHOW KOMOMHUPOBaHHOM (hopMe ¢ 1ab0PaTOPHBIMU 3aHSATUSMH.

JlaboparopHoe 3aHsTHE:
Yacrts 1

IIpeobpaszoBanne Habopa CIIEKTPOB MArHUTHOTO PE30HAHCA B BEKTOPHBIHA BHJI U151 KOMIIBIOTEpHOTO 00ydeHus1. [loHmkenne
Pa3MepHOCTH BEKTOPA.

Yacts 2

Pa3paboTka HePOHHOM CeTH JUIsl OIpe/iesIeHUs] HAUTMYMS JIMHUHA MarHUTHOTO pPe30HaHca.
Yacrs 3.

OG6y4eHre HEPOHHOM CETH U ee NPOoBepKa Ha HaOOpe JaHHBIX.

CamocrositesibHasi paboTa CTyJEHTOB

IIpocMOTp pOJIMKOB:

Heiiponnsie cetu Ha Python https://kpfu.ru/portal/docs/F_1458204831/Nejronnye.seti.na.Python.pdf
[Mnapranka o ycranoBke CUDA, cuDNN, Tensorflow u PyTorch xa Windows 10
https://makesomecode.me/2021/07/cuda-cudnn-tf-pytorch-windows-installation/

0630p Keras s TensorFlow https://habr.com/ru/post/482126/

YcraHoBKka Ha kommnbioTep naketoB Tensor flow u Keras. ITouck nHpopmManyy 0 HEAPOHHBIX CETAX OTJIMYAIOIIMAX CUTHAT OT
HIyma.

Tema 5. Unrepeiicol cBsizu ¢ AL u IHAIL. MukpokoHTpoJuiepbl. OCHOBHBIE 3JeMEeHThl MHKP OKOHTP 0JLIEPOB.
OCHOBBI NPOrpaMMHUP OBAHUSI MUKPOKOHTpoJLIepa. Opranu3anus ''oerymero'' ortsi Ha J€MOHCTPAHOHHBIX
miaarax cemeiictrea ADRUINO u STM32.

PaccmatpuBaoTcst napaiesbHbIA U ToceoBaTeIbHbI HHTep(gerichl BBOIA-BhIBOJIA U MX peau3anus B (P POBOI TEXHUKE.
Jla10TCs1 OCHOBHBIE XapaKTePUCTUKN OCHOBHBIX MHTEP(ENCOB U CrieUaIbHbIX, Takux Kak RS232, I2C u ap. PaccmarpuBaoTces
OCHOBHBIE y3JIbl MUKPOKOHTPOJIJIEPOB - Mpolieccop, namsatb, DMA, nepudepuiinbie 6;10ku. PacckasbiBaercst o s3bIkax
NPOrpaMMUPOBAHUS U 000JI0UKAX HAIKMCAHUs MporpamMM. JleMoHCTprpyeTcsi KOH(PUTYprpOBaHUE MUKPOKOHTPOJLIEpa 1
co3nanue "OeryIero" orus

JlaGopaTopHoe 3aHsTHE:
Yacts 1 [IporpamupoBanue cuctemsl Jarunk-O6padorka-Busyanusanus Ha 5K paHe-HCIOIHIeMOe YCTPORCTBO Ha APAyHHO.

Yacrp 2 IIporpamupopanue cucrembl JaTunk-O6padoTka-Brsyanisalus Ha 9K paHe-UCIIOJHIEMOe YCTPOUCTBO Ha
STM32F103.

CamocrosTesbHas padoTa CTYIeHTOB:
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IIpocMoTp pOJUKOB:
Arduino s HaunHarompx. https://habr.com/ru/post/352806/
Hauunaem paborate B STM32CubeMX. https://habr.com/ru/post/310742/

Tema 6. Boabmme nporpaMmmMupyemsie Jgorudeckue MaTpunpl. [Ipunmuns: nocrpoenusi. [IporpamvmupoBanne
FPGA na si3bike Verilog. Hanucanue nporpaMme ''6erymmii’’ oronb Ha si3bike Verilog 15 feMoHCTpanimoHHOM
miatel pupmel Altera. MeTo b1 H3TOTOBJIEHHSI COBPEMEHHBIX MHKP 03JIEKTP OHHBIX YCTPOICTB € IOMOIIbIO
IJIncC.

BBoauTtcst onpenenenue GOJbIIMX POrpaMMHUPYEMBIX JIOTHYECKUX MaTpuil. JaloTcst OCHOBHBIE IPHUHIMITBI IOCTPOSHUS U
ocHoBuble oTnuust BIIJIM ot IIJINC. PaccmarpuBaetcsi mporpaMMHble 0OOJIOUKH U SI3BIKM ITPOTPAMMHUPOBAHUSI.
JeMoHCcTpHpyeTcs iporpamMma "Oerymuic” orons Ha si3bike Verilog. [latotcst ocHOBBI NepeHoca mporpammbl BITJIM B Tex.
IIPOLIECC UBTOTOBJIEHUS] MUKPOYMIIA.

JlaboparopHoe 3aHsTHE:

Yacrs 1 IMpocroii cyerunk. Hammcanme kona cuerynka. Hanmcanue Kojia CUMYJIMpYIONIMX CUTHAJIOB. [IpocMOTp cUrHasios B
Icarus Verilog. ITporpamuposanue ITJIMC Altera Cyiclone. IIpocMoTOp cUrHanoB Ha JIOTHYECKOM aHAJIM3aTope.

Yacrts 2 [MoakioueHue aetmdparopa 1is pean3alyy MporpaMMsl "Oeryimi" oroHb.

CamocrosiTesbHasl padoTa CTYICHTOB:
IIpocMoOTp poOMKOB:
IJIMC - mowm niepBbie miary: https://habr.com/ru/post/252261/

Tema 7. OcHoBHbBIe nepud epHilHbIE YCTPOHCTBA KOMNBLIOTepa. CIloCcoObI HCMOJIb30BaHNSI BHEIIHUX YCTPOMCTB B
OC Windows u Linux. UnTepgeiicol cBsa3un USB, RS232, RS485, Ethernet u ux ncnoJib30BaHue 1Jis1 CBSI3H C
BHEITHHMH YCTPOHCTBaMM.,

PaccmarpuBatoTcst OCHOBHBIE TTepudepHiiHble ycTpoiicTBa Kommbiotepa. Ipaiieepa B OC Windows u Linux,. ciocoOb! ux
Harucanust. Miatepdeiicet cBs3n USB, RS232, Ethernet ¢ Toukn 3peHns puznyeckoil peasin3aniy 1 yrpasiaenus nvu o OC
Windows. [Tpumep nporpamms! yripaienust nuatepgericamu RS232 n Ethernet. Mcnons3oBanne MUk pokoHTposuiepoB ESP
IU1s yNpaBJIeHUs pacrpeie/IeHHIMU OJIOKaMH IPHOOPOB KBAHTOBOM SJIEKTPOHUKH, HCIIONb3YS SJIeMEHThl MHTEpHETA Beller.
Jlekumy IpOBOASATCS B MHTEPAaKTUBHOW KOMOMHUPOBAHHOM (pOpME C IPAaKTUIECKUMH 3aHSATHSMH.

JlaGoparopHoe 3aHsITHE:
Yacrs 1
1. Vicnonb3oBanue npeodpazopatessi CH341 BCcTpoeHHOTO B ap/iyHHO.

[IpumeHeHMe BCTPOEHHOTO B Cpely apJAyMHO TepMHHaJIa sl BRIBoAa MH(pOpMaluy Ha 9KpaH. Hamnvicanue porpaMmsl BHIBOJIA
“H(pOpMalIMY Ha S9KPaH U BBOAA C KHOMKU Ha s13bike Python nHa I1K.

2. IIporpamuposanue USB "Virtual COM port" nva STM32F103. Hanincanue rnporpaMmsl BHIBOJIa MH(OPMAIIUK HA KpaH U
BBOJIa C KHOIKH Ha s13bike Python na TIK.

3. IIporpamuposanrie USB "HID" na STM32F103. DMyanus KJIaBuaTyphl.
Yacts 2

ITporpammupoBanue unrepgeiica Ethernet-WiFi g mukpoxonTtposuiepo ESP B pexxume Tpancnsaropa B UART.
HuskoypoBHEBBII 0OOMEH ¢ MUKPOKOHTPOJUIEPOM C ITOMOIIIBIO CTaHAapTHOW 61bsoTeku Socket Ha si3pike Python.

Yacrte 3. IIporpammupoBanne nntepderica Ethernet-WiFi qis mukpokorTposiepoB ESP B pexunme ananora ApaynHo.
YnpasieHre KOHTPOJIEPOM € MOMOILBIO 371eMeHTOB 10T.

CamocrosTesbHas padoTa CTYIeHTOB:

IIpocMOTp pOSTMKOB:

Hello, World! I'ny6okoe norpysxenue B Tepmunanst https://habr.com/ru/post/460257/

00630p smysiTopoB TepmuHaa https://habr.com/ru/company/itsumma/blog/463785/

Kparkoe BBeZeHHEe B TepMUHAIIBI ¥ KOHCOIIB https://habr.com/ru/post/112797/

Tema 8. Ilpumeps! ncnosb3oBanns AL u ITAII mukpokonrpoJiepa STM32. Opranu3anust n3Mep eHust
HaNPS’KEeHUsI ¢ MOMOIBI0 MUKPOKOHTpoJLiepa STM32. Opranu3anus reHepaTopa CHrHAJIa Ha
MHKpPOKOHTpoJiepe STM32.

OCHOBHBIE TapaMeTpHl, BCTPOSHHBIX B MUK poKoHTposutepsl, ALIIT u ITAIL. [locTronHCTBA M HEJOCTATKYM TAKOW peaTn3allvy.
3ammura Bxoaubix nenei AT, Bxognoit punstp HY. [leMoHCTpanys mporpaMMbl U3MEpeHHs] HAPSIKEHUS ¢ TIOMOIIIBIO
MuKpokoHTposuiepa STM32 depes unrepdeiic USB-RS232. Peanmmzaius coBpeMeHHBIX TeHEPaTOPOB CUHYCOMIAIBHOTO
HanpspkeHus. Tabiamia reaepaTopa, 1 MeToIpl ee mocTpoerust. [Ipumep nmporpaMmbl OpraHu3alliy TeHepaTopa CUrHaia Ha

MUK pokoHTposutiepe STM32. Jlekiuu mpoBOAATCS B MHTEPAKTUBHON KOMOMHUPOBAHHOM (popMe ¢ 1aG0paTOPHBIMU 3aHSTHSIMU.

JlaboparopHoe 3aHsiTHE:
Yacts 1
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Peanmzarus 3ammcu curaaina ¢ Mukpodona ¢ momomipio AL B 6yddep mo IMA. [epenava curHaia B KOMOBIOTEP U €70
BU3yanu3anus. Peanuzanus npocreifiiero ocuusuiorpada.

Yactp 2

Peanuzanus kBagpaTypHOro JeTeKTopa Ha MUKpoKoHTposiepe STM32.

CamocrositenibHasi paboTa CTyJeHTOB:

IIpocMoOTp pOSTMKOB:

Omucpposka 3Byka Ha STM32 (ALITI+DMA) u kopupoBanue B Speex ais nepegaun https://habr.com/en/post/323598/
Ipocroii 1 poBoit paguonpueMHuK Ha 6a3e koHTposuiepa STM32G4 ceonmu pykamu https://habr.com/en/post/588594/

Tema 9. OcHoBsl mudpoBoi puabTpanuu. Ucnogab3oBanue MUKpoKoHTpoJuiepoB u IIVIMC nas co3panus
uudpoBbIX Npeodpa3oBarelieil pad0OTAIIIUX B PeajlbHOM BPEMEHH.

Hudposas dpunbrpanus. Pypre-npeodpazoBanue. CBsI3b NOIOCH MPOITYCKaHMs! (PUIIbTPa C YaCTOTOW JUCKpeTu3aimu. Pacuer
punbTpa. DpdexTh orpaHUYEHHOro yrciaa Touek. OKOHHbIE (PYHKIMU IS yIyqieHus puibTpauu . JIeKuu npoBoasaTcs B
MHTEPaKTUBHOW KOMOMHMPOBaHHOM (hopMe ¢ 1Tab0paTOPHBIMH 3aHATUSMH.

JlabopaTopHoe 3aHsTHE:

Pacuert nosiocoBoro hunbTpa ¢ ykazaHHOM MOJIOCON (PUIbTPALIMU U 3aJaHHBIM YMCJIOM TOYEK.

CamocrosTesnbHas padoTa CTyJEHTOB:

IIpocMoOTp poOMKOB:

Hudpposas punsrpanus na IVIVC - Yacts 1,2 https://habr.com/en/post/274845/, https://habr.com/en/post/274847/

Tema 10. CAD cucrembl 4151 pa3padoTKH 3JeKTPOHHBIX cxeM Ha npuMmepe Kicad. CAD cucrems! jiist pa3pa6éoTkn

Mexanu3MoB Ha npumepe Freecad. IIocTpoenne kopnyca npuéopa. OCHOBBI aJAUTHBHBIX TE€XHOJOTHI A
NPOTOTHIIMPOBAHM YyCTPOMCTB.

PaccmarpuBaetcst pa3paboTKa 3JIeKTPOHHBIX CXeM Ha rpumepe cBodoaHo pacripoctpansiemoro 10 Kikad. Pazpadorka
3JIEKTPOHHBIX CXEM, BKJIIOUEHHE TOTOBBIX OI0KOB. Pa3paboTka ne4aTHO# I1aThl, HOATOTOBKA K ee Npou3BoAcTBy. [lonydenue
3D mopnenu nevyatHow miathl. OCHOBHBIE 3JIEMEHTHI Pa3padOTKU MEXaHMYECKUX YCTPOICTB Ha MPUMeEpPe CBOOOTHO
pacnpocrpansiemoro 1O Freecad. PazpaboTtka kopriyca ycTpoicTBa, nepeHoc 3D Moenu eyaTHoOM IUIaThl, pa3MellieHre
3JIEMEHTOB YIpaBJIeHus U KoHTposisd. 3D neyarts Kak OCHOBa [J1s1 TPOTOTUNUPOBAaHUA YCTpoiicTB. Tunsl 3D npuHTepOB,
ocobeHHocTH nedatu. Caaficusr. JIeKIuu mpoBoasATCs B MHTEPAKTUBHON KOMOMHUPOBAHHOM (popMe ¢ J1abopaTopHbIMU
3aHATUSAMU.

JlaboparopHoe 3aHsATHE.

Yacrts 1

Pa3paboTka 3JIeKTPOHHOTO YCTPOMCTBA U €r0 ITeYATHO! TUIATHL
Yactp 2

PazpaboTtka kopityca it 3TOro JeKTPOHHOTO YCTPOWCTBA.
Yacrs 3.

CraiicyHr KopITyca 1 rmeJath mporotuna Ha 3D mpunTtepe

CamocrosiTenbHasi padoTa CTyJeHTOB:

IIpocmoTp poHMKOB:

Paspabotka cBoero ycrporictsa oT A o f. Yacte 1: OT KOHIENIMYU O MaKeTa
https://habr.com/ru/company/ntc-vulkan/blog/530600/

Paspabotka cBoero ycrporictsa oT A o 5. Yacts 2: Co3naHue yCcTpoicTBa
https://habr.com/ru/company/ntc-vulkan/blog/530616/

3nakombTech: FreeCAD https://habr.com/ru/post/145985/

Bcé o 3D-neuarn. AnaurisHOoe npon3BojcTBO. OcHOBHBIE TIOHATHS. https://3dtoday.ru/wiki/3D_print_technology
VYcranoBka Ha kommnbioTep nporpamm Kikad, FreeCad, Repetier.

IMoct 06paboTKa HarleyaTaHHOM JIETANH.

5. lepedeHb y4eOHO-METOAYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHO Pa60THI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HenocpeAcTBeHHOro yyactust. CamocrosTenbHas paboTa MoipasaensieTcss Ha CaMOCTOSATENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX ¥ HA BHEAYIUTOPHYIO CAaMOCTOSTeNIbHYIO0 paboTy. CamocTosTebHast padoTa 00yYaloIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U MTPOPadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTosTebHOM paboThl 00YJaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aHMsI, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNe 3HaHWI 1 OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIO IO JUCIUIUIMHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onze o11eHOYHBIX CPEe/ICTB COAEPKUTCS ciaeayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IPOLIeAYPHI OLIEHUBAHUS TS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOUHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, IPEAbSIBISIEMbIC K ISHCTBUSM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprtoxkenun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHMe TUCIUILTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHOM BuJe - B Hayuno# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyaioliiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHY C MPABUIIAMU 10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHBIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNIeKTpOHHBIH yHUBepcuTeT . [1pn HCronb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacuera He MeHee 0,5 sk3emiuisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) Kak/I0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

INouckoBasi cuctemMa Scopus - Www.Scopus.com

Caiit pupmbr Atmel - www.atmel.com

Caiit pupmsl National semiconductor - www.national.com
Caiit pupmer STM - www.st.com

CamocrositenbHast padota Kypca - gmamin.kpfu.ru

9. MeToandecKne yKa3aHHA UIA 00yUJaIomMXCs M0 0CBOEHUIO JUCIHUILIAHBI (MOXyJIsT)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JICKOKU OcHoBHOE HaIpaBJICHUE J'ICKL[I/Iﬁ - MOKAa3aTh CIOCOObI peaym3ali pasIMIHbIX TEXHUYECKUX yCTpOfICTB Ha OCHOBE

COBPEMEHHBIX JICKTPOHHBIX yCTpOﬁCTB. IIJ'[H JIy4qIero yCBOCHHA MaTepHrajia JIEKINKW COBMENIICHBI C
NPAKTUYCCKUMU 3aAHATUAMU, ITOITOMY CTYJEHTAM PEKOMEHAYETCA 6paTb Ha 3aHATUE KOMIIBIOTEPHI C
YCTaHOBJIECHHBIMHU IIPOIr'paMMaMU, a TaKKE YCTpOﬁCTBa (1)}'[9].[1 NnaMATHU 1Jid NIEpeHOCa MPpUMEPOB.

nabopatophsle | [IpakTHyeckue 3aHATHS CITyXKaT 3aKPEIUICHHIO MaTepHaa, II0JyYeHHOTO CTYIeHTaMH Ha JIEKIUSAX U COCTOST U3

padoThI HEOOJIBIINX 3a/1a4 M0 COEUHEHHIO M TPOrPaMMHUPOBAHUIO OTJIAI0YHBIX IUIAT U yCTporcTB. CTyeHTaM
pexoMeHzyeTcst OpaTh Ha 3aHATHE KOMIBIOTEPH C YCTAaHOBJIEHHBIMH IPOTPAMMAaMH, & TAKKE YCTPOUCTBA (191
TIaMSTH /151 IepeHoca MPUMEepOB.

CaMoCTOsI- CamocrosTespHas padoTa CTYIEHTOB COCTOUT U3 NOMCKa MH(MOPMALIUHU O 3alaHHOM 3JIEKTPOHHOM YCTPOICTBE U
TeJIbHasA padoTa | MoAU(UKALMU KOJa IPUMepa, JaHHOTO IIpernojaBaTeseM, M0l 3aJaHHYI0 CTyIeHTY 3aiauy. PekomennyeTcs npu
M3MEHEHNH KoJla 0TMeYaTh U3MEHEHHbIEe MecTa MoApoOHBIMI KoMMeHTapusiMu. [Tocnie ucnpaBiienuii koaa
MIPOBEPUTh KOMIWJISILIMIO ¥ COOPKY KOJa /IS SJIEKTPOHHOTO YCTPOKCTBA.

3a4er 3ader MpoBOAUTCS MOCIe CAAYM CTYICHTAMHU JBYX IMCbMEHHBIX padoT. [Ipy MoAroToBKe K craye 3adera
pEeKOMeHIyeTCsl OOHOBHUTH 3HAaHMs1 00 COBPEMEHHBIX SJIEKTPOHHBIX ycTpoiicTBax. Ha 3adere pasperaercs
TIOJIL30BATHCS CXeMaMH M pucyHKamu. OCHOBHAsI LieJIb 3a4eTa IIPOBEPUTH CIIOCOOHOCTh peasli30BaTh
TeopeTHYeCcKre 3HAHNS CTYICHTAMH Ha ITPAaKTHKE.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HE00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoIIEcca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIUILINHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIAHE (MOLYJIO) BKIIOUAET B ceOs1 CeayoIIne
KOMIIOHEHTHI:

[NomemeHust 4151 caMOCTOSATENBHON pabOTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOHN TEXHMUKOMN C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VuebHble ayIUTOPHU A7 KOHTAKTHOH paboTHI ¢ MpenogaBaTeeM, yKOMIUIEKTOBaHHBIE CIIEIMATN3UPOBAHHOIN MeOebio (CTOMBI
U CTYJIbsI).

KomrbloTep 1 puHTEp JUIs pacTiedaTK! pa3IaTOUHbIX MAaTepPHaJIOB.

MynpTUMeNAHAS Ay JUTOPUSL.

Crienan3upoBaHHast JIaG0paToOpusL.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaT6HLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHU, O6J'[€I"IEIIOIJ_[I/IC
BOCIHIpuUusiTue HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX U CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/1306pa)KCHI/IIjI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUaTYyPbl;

- CO37IaHMe BO3MOKHOCTEH U151 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4altd MH(MOPMALMIO BU3YATbHO, C HAPYILIEHUSIMH 3PEHHS - ayIHaJIbHO;

- IPUMEHEHUE MMPOrpaMMHBLIX CPEICTB, 06eCHe‘-II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHI/IIjI, CI)OpMI/IpyeMI)IX
).'II/ICL[PII'IJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHfI;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTHI [UIs Tiepeaadn MH(GOPMAIMK, OPraHU3aLNK Pa3InIHbIX (hopm
VMHTEPaKTUBHOM KOHTAKTHOM paboThl 00y4aloIerocs ¢ rpernojiaparesieM, B TOM Yuciie BeEOMHAPOB, KOTOPhIe MOTYT OBbITh
WCIIOJIb30BAHBI /TSI TPOBE/ICHNsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3aMMOJICHCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBe/ICHNsI CEMHUHAPOB, BBICTYIUICHUS C JIOKJIAIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBE/ICHUsI TPEHUHIOB,
OpraHM3aly KOJUIEKTUBHOM padoTH;
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN CI)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yue6HbIM rutanoM 1o Harpasienuio 03.03.03
"Pagnodmsuka” u npodumo noarotoBku "KeantoBas n CBY anexktponuka.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B./1B.05.02 [Ipumenenue co8peMeEHHbIX MUKPOCXEM 8 NPUOOPAX
KBAHMOBOU 2NeKMPOHUKU

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepaTypa:
1. Bapkos, 1. A. O6beKTHO-OpHEHTHPOBAHHOE IporpaMmupoBanue : yueOHuk / U. A. Bapkos. - CankTt-IletepOypr : JlaHb,
2022. - 700 c. - ISBN 978-5-8114-3586-9. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/206699 (nata obpamenus: 06.05.2022). - Pexxum ocTymna: Uist aBTOpU3. TOJIb30BaTEIIEH.
2. Ky3pMuHOB, A. 0. NnTepdeiic RS232: Cs3p Mexay KoMmbioTepoM U MUKpokoHTposiepoM: OT DOS k WINDOWS98/XP
/ A. 10. Ky3pmunoB. - Mocksa: [IMK Ilpecc, 2009. - 320 c. - ISBN 5-9706-0028-8. - Tekcr : anexTponHsIil. - URL:
https://e.lanbook.com/book/883 (nara obpamienus:: 06.05.2022). - Pesxxum noctyna: 1uis aBTOPU3. MOJIb30BATENCH.
3. Marga IO. C. IlporpammupoBanue u otnagka C/C++ npunnoxkenuil 4 MukpokornTposuiepos / F0.C. Marna. - Mocksa:
JOMK TIlpecc, 2012. - 168 c. - ISBN 978-5-94074-745-1. - Tekcr : anextponnsiil. - URL: https://e.Janbook.com/book/4687
(mata oopamenus: 06.05.2022). - Pexxum nocTyma: Uist aBTOPU3. TIOJIb30BATEIIEH.
4. MartioumH, A. O. IIporpaMmmupoBaHre MUKPOKOHTPOJUIEPOB: cTpaterus u Taktuka / A. O. MartiommH. - Mocksa: [JMK
IIpecc, 2017. - 356 c. - ISBN 978-5-97060-098-6. - - Tekcr : anextponHsiil. - URL: https://e.lanbook.com/book/93261 (mata
obpamenusi: 06.05.2022). - Pexxum foctyna: uist aBTOPU3. MOJIb30BATENCH.

lonoJsHATEILHAS JUTEpPATYypa:

1. Tlopes, C. B. KomnbiotepHoe MozenipoBanue puzndeckux mporeccoB B makere MATLAB : yyeGHoe noco6ue / C. B.
[Nopuines. - 2-e u3A., uctp. - Cankr-IlerepOypr : Jlanb, 2022. - 736 c. - ISBN 978-5-8114-1063-7. - TekcT : 3,1eKTPOHHBIH //
Jlanb : anexTpoHHO-OMbMOTeuHas cuctema. - URL: https://e.lanbook.com/book/210530 (nata obparuenust: 06.05.2022). -
Pexum moctyna: ajst aBTOpu3. MOIb30BaTENeH.

2. HaBabw, 3. [TpoextrpoBanue BcrpanBaembix cuctem Ha [IJIVC / 3. HaBaou; nepeBon ¢ anrimiickoro B. B. ConobeBa. -
Mocksa: [IMK Ilpecc, 2016. - 464 c. - ISBN 978-5-97060-174-7. - Tekcr : anekTponnsiid. - URL:
https://e.Janbook.com/book/73058 (nata obpamenus: 06.05.2022). - Pexum gocryna: ajisi aBTOpU3. MOJIb30BaTENEH.

3. Peppkum, I1. I1. 32-6urtabie MukpokoHTpoiuiepsl NXP ¢ suppom CORTEX-M3 cemetictea LPC17XX. TToHOE pyKOBOICTBO:
pyxosogctgo / I1. IT. Peppkun. - Mocksa: JIMK Ilpecc, 2015. - 766 c. - Teker : anektponHsii. - URL:
https://e.lanbook.com/book/73078 (mata obpamenus: 06.05.2022). - Pexum nocTymna: Iuist aBTOPU3. TIOJI30BATEIEH.
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51.B./1B.05.02 [Ipumenenue co8peMeEHHbIX MUKPOCXEM 8 NPUOOPAX
KBAHMOBOU 2NeKMPOHUKU

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocuss noarorosku: KeantoBas n CBY sneKTpoHUKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
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OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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