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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

AHHOTANUA

padouyeil nporpaMMbl y4e0HOI TUCHMILIIUHBI
B1.B.JIB.04. 02 ABToMaTu3auus ¢Gu3N4ecKOro JKCIePUMEHTA
HanpagJ/ieHue MoAroToBKM 0aKkajaBpuara
03.03.02 duszuka

1. Heab u3yyeHusi AUCHUIIMHBI
PazButre mudpoBoil TEXHWKH MO3BOJIMIO BO3JIOKHUTh MHOTHE PYTHHHBIC JICHCTBHS B

mporecce SKCIEepUMEHTa Ha KOMITbIOTEpHOE 000pyI0BaHKE, YTO TO3BOJISIET OCBOOOIUTH Bpe-
Msl UCCJIeJIOBATENsl HA JApyrue 3amadn. Takum oOpa3oM, OCHOBHOM IIeNbi0 Kypca "ABTOMAaTH-
3anus (pU3MYEcKoro 3KcrepuMeHTa" ABIsSETCS 00yUeHUE CTYICHTOB MOJyUYeHHIO U 00paboTke
HKCHEPUMEHTAIBHBIX JaHHBIX C IMOMOIIBI0 COBPEMEHHOTO AaHaJOroBOTO OOOpYIOBAaHUS H
g poBoro odopynoBanus. Jlal0TCs OCHOBHBIC MPHHIMIIBI CO3JIaHKsI POTPAMM I10 YIIpaBJie-
HUIO (u3nueckuM obopymoBanueM B cpeae Matlab. OOBSICHSIOTCS OCHOBBI YIIpaBIICHUS MPU-
O0opamu yepe3 web-untepdeiic.

2. Mecto mucuuniaunbl B cTpykrype OIIOII BO 0akanaBpuara
«ABTOMaTu3anus GU3NIECKOTO IKCIIEPHUMEHTA» SIBISETCS 0a30BOM AMCIUIUIMHONW Ba-

pUATHBHOW YacTH IUCHUIUIMH 110 BeiOOopy b1.B.JIB.04.02. /luciunnna n3y4aercs Ha 2 Kypce
B 4 cemecTpe

[Ipuctynas kK u3yyeHU0 «ABTOMAaTU3alUsa (PU3NUECKOTO HKCIIEPUMEHTa» CTYJEHT J0J-
KEH:

- B TIOJIHOM oOBeMe 001y (U3NKY (MEXaHUKY, MOJEKYJISIPHYIO (PU3UKY, DJIEKTpHUUe-
CTBO U ONTHKY);

- MaTemarnyeckuil aHamu3

-lIHOCTpaHHBIN A3BIK

- IuddepenunanbHble ypaBHEHUS

3 3.  Pe3yabTaThl 0CBOEHUS AMCHUILIMHBI (MOYJIs) - DJIEKTPHYECTBO U MATHETH3M
Kon komnie-| HaumenoBanue xom-| WMHaukaTop goctukeHus komme-| B pesynpTaTe ocBo-
TEHILINH NEeTEeHUUN TEHLIUU €HUS TUCHIUTUTMHBI
(3axpenieHHblll 3a OUCYUNTIUHOU) oOyyJaroruics
HAOJIKEH:
YK-1 Criocoben ocy- VK-1.1. Ananusupyer 3agauy, 3HaTh: AHaNU3M-
HIECTBIIATH TTOUCK, BBIZIEIISIS €€ 0a30BBIE COCTAB- [pOBaTh 3a/a4dy, BBl
KpUTHYECKHUM aHanu3 | Jstomue. OCylecTBIsIeT Jie- nensst ee  0a3oBbIC
U CUHTE3 UHPOpMa- | KOMITO3HIIHIO COCTaBJISIONIHE
LW, TPUMEHSATD CU- | 3a/layu. YMmers: Ocy-
CTEMHBIN ITOJIXO. VK-1.2. Haxogut u kputnye- IIECTBIISTH TTOMCK]
JUISL pelleHus o- CKU aHAJIM3HUpyeT uHpopma- nHbOopMauu TUIst
CTaBJICHHBIX 3a/1a4 U0, HEOOXOUMYIO TS pellie- [PEIIeHUs] TTOCTABIICH-
HUS HOM 3aJa4yd 1O pas-
TTOCTaBJICHHOM 3a1a4H. ITMYHBIM THIIAM  3a-
VK-1.3. PaccmarpuBaet pas- IPOCOB
JINYHBIC BAPUAHTHI PEIICHUS Bmaners: Ilpu 006-
3aJauu, OLICHUBAas UX JOCTOMH- [paboTke  UHGOpMa-
CTBa U MU OTJINYaeT (aKThl
HEJIOCTATKHU. OT MHEHUM, HUHTEP-
VYK-1.4. I'paMmOTHO, JIOTUYHO, MpeTamnui,  OLEHOK,
apryMEeHTHPOBAHHO hopMuUpyeT |(hopMHpYET c00-
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COOCTBEHHBIE CYX/ICHUS U
OLIEHKHU.

OTtnuvaeT GakTel OT MHEHUH,
UHTEpIpeTaluii, OEHOK U T. 1.

B PACCYXICHUSAX JPYTUX
YYaCTHHUKOB

NeSITeIbHOCTH.

VYK-1.5. Onpenenser u olieHUBa-
€T MPAKTUYECKHE MOCIIEICTBHS
BO3MOJKHBIX peILIEHHH 3aauu.

CTBECHHBIC MHCHHS H
CY>KICHHs, apryMeH-
TUPYET CBOU BBIBO/Ib]
U TOUKY 3pCHUS

[1K-3 CriocoGHOCTh
MICITOJIB30BaTh CIICITH-
AITH3UPOBAHHBIC 3HA-
HUs B 00J1acTH (PU3UKHU
17151 OCBOCHUS TIPO-
(bUITBbHBIX (PU3UYECKHIX

T CIIUIIINH

ITK-3.1. CriocoOeH OLEHUTH aKTy-
QIILHOCTh pElIacMOi 3aJa4d  Ha
OCHOBE aHanmm3a HaY4YHO-
TCXHUYCCKOW JINTEPaTyphl M WH-
(bOpPMAITMOHHBIX MAaTEPHAIIOB TIO
TEeMAaTHKE MCCIICIOBAHUSI.

[1K-3.2 CroocobeH mOoAroToBUTH
ICXOJTHBIC JTAHHBIC JUISI MaTeMaTH-
HEeCKOTO OMUCAHUsS (DU3UKH TIPO-
[lecca B 3aJaHHON (pu3MUECKOU
CHCTEME C YYETOM €€ Ha3HAYCHHUS

Bnanets: MeToamu
HaXOXKJIEeHHUs, 0TOO-
pa u o0beAMHEHUS
pa3IMYHBIX METO-
JIOB TIPOBEICHUS
buznyecKkux ucce-
JOBaHUH.

YMeTh: 0OCMBICIICH-
HO BBIOMpATh Hayy-
HBIM METOJI ITPOBE-
neHus puznyeckux

HUCCIEeNOBaHUN.
3HaTh: CIOCOOBI
OTpEeICTICHUS BHJIOB
U TUIOB Ipodeccu-
OHAJIBHBIX 3a7a4, a
TaKkKe METOIBI UX
peIlIeHus IPH MPo-
BeJleHnu (pusnye-
CKHX HCCIEI0BAHUN

1 JIEMEHTHOH (2JIEKTPOHHOM, OII-
TUYECKOI) 0a3bl.

I1K-3.3. CriocobeH agekBaTHO
MIPUMEHUTh MaTeMaTHYECKUI
WHCTpyMEHTapuil pu Hopmyiu-
POBKE MOJIEIUPYIOMIMX (uznye-
CKMI IPOLIECC YPABHEHU.

4.2. ConepxxaHue IMCUMILIUHBI (MOTYJIs)

Tema 1. BBenenne B aBToMaTH3anuI0 (PU3HYECKOT0 IKCIIEPUMEHTA. JIEKIIMOHHOE 3aHs-
Tue (2 yaca(oB)):

Paccka3zpiBaeTcst uCTOpUS pa3BUTUS (PU3UYECKOTO dKCIEpUMEHTa. J[atoTcss OCHOBHBIE TOJIO-
YKEHUS HCIOoIb3yeMble B Kypce. [laeTcs 0630p coBpeMeHHBIX (PU3UYeCKUX MPUOOPOB IS HC-
CJIEIOBAaHUSI MATHUTHBIX SIBJICHUI.

Tema 2. OcHOBHbIC NPUHUMIIBI IMCKPETH3ALMH AaHAJ0roBoro curhagaa. Ilorepu un-
¢popmanuu ¥ HMCKakeHHsl NpH AucKperusanuu. Mcnonb3oBaHHe NUCKPETH3ALUM VIS
npeodpa3oBaHMsl YACTOT. JICKITMOHHOE 3aHATHE (4 yaca(oB)):

JlaroTcsi OCHOBHBIE NPUHIUIBI JUCKPETU3ALMHN aHAJIOTOBOro curHana. Teopema KorenbHu-
KoBa. OOBSACHSIOTCS OIpaHUYEHHE HAa MAaKCHMaJIbHYIO YacTOTY CHTHaJla M OCHOBHbIE MPHUHIIN-
bl TIOCTPOEHHUS DJEKTPOHHBIX CXEM, C ITHUM CBsi3aHHbIE. OOBACHAETCS OHATHE PA3PATHOCTH
CUTHaJa, U CBS3aHHbIE C HUM BO3MOJKHBIE HCKa)KeHUs. PaccMaTrpuBaeTcsl CIIEKTp CHUTHalla Ha
BbixoJsie LIAII. Tloka3biBaercs mpuMeHEHHs U(PPOBON AMCKpETH3ALMU Ul PeoOpa3oBaHUs
BBICOKHX 4acTOT. MHoras nuH(opmaius reHepupyercsi B peajibHOM BPEMEHHU ¢ TIOMOIIIbio web-
cepsepa.

Tema 3. [ludpo-anasiorosbie U aHanoro-undpossie npeodpazosaresn. OCHOBHbIE NAa-
pamMeTtpsbl u o0aactu npumeHenns. O03o0p Boimyckaembix AL u INAII. nekunonHoOe 3a-
Harue (2 gaca(oB)):

PaccmarpuBaroTcss OCHOBBI aHAJIOTO-LM(POBOro mpeodpazoBaHust curraia. [loka3eiBaercs
npuHIUIB padoThl ocHOBHBIX TUIOB ALIIT u I{AII. PaccmaTpuBaroTcs mapameTpsl pa3psiiHO-
ctu 1 yactoThl peodpazoBanus AL u LAII, a Taxke ux cBsI3b C TAKTOBOM YaCTOTOM U Bpe-
MEHeM MpeoOpazoBaHus. JIeMOHCTPUPYIOTCS CAMThl OCHOBHBIX MPOU3BOJIUTENEH M CIIOCOOBI
BbiOopa ALIIT u IAII ¢ 3a1aHHBIMH TapaMeTpamMH.
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Tema 4. Unrepdeiicol cBsizu ¢ ALl n IMAIL. MukpokonTposiepbl. OCHOBHBbIE 3JIe-
MEHTbl MUKPOKOHTPOJIJIEpOB. OCHOBBI NPOrpaMMHPOBAaHUSI MUKPOKOHTpoJ1epa. Opra-
Hu3auus ''Oerymiero' oriHsi Ha aemMoHcTpauuMoHHbIX Miarax cemeiictBa ADRUINO u
STM32. nekumnonnoe 3ansarue (4 gaca(os)):

PaccmarpuBaroTcsi OCHOBHBIE Y3JIbI MUKPOKOHTPOJUIEPOB - Mpoueccop, namsate, DMA, ne-
pudepuiiabie 610ku. PacckaspiBaercst 0 S3bIKaxX MPOrpaMMHUPOBAHUS U 000JI0UKaX HANKCAHUS
nporpaMM. JleMoHCcTpupyeTcsi KOHPUTrypHUpOoBaHHEe MUKPOKOHTPOJUIEpa U co3liaHue "Oeryiie-
ro" orus

Tema 5. boabmme nporpaMMupyemblie Jiorndyeckue Marpunbl. [IpuHounsl mocrpoe-
Hus. [IporpammupoBanne FPGA Ha sizbike Verilog. Hanucanue mporpammsl '"Gery-
muii" orons Ha s3bike Verilog nis neMoHcTpauMoHHOM iaTel pupmsel Altera. Meroabl
H3rOTOBJICHUS] COBPEMEHHBIX MMKPO3JIEeKTPOHHBIX ycTpoiicTB ¢ nomowmsbio IIVIMC. nek-
uoHHOE 3aHsATHE (4 yaca(oB)):

BBoauTcs onpezenenue 0OIbIIMX MPOrPAMMHUPYEMBIX JIOTUYECKUX MaTpull. /laroTcsi OCHOB-
Hbl€ IPUHLMIBI TOCTpoeHUst U ocHOBHBIE oTiiMuust BIIJIM ot IIJIMC. PaccmaTrpuBaercst mpo-
rpaMMHBIE OOOJIOUKH W SI3BIKM IpOTrpaMMupoBaHus. JleMoHcTpupyercs: mporpamma '"Oery-
umit" orons Ha si3bike Verilog. Jlarotest ocHOBBI epeHoca mporpamMmbl BITJIM B Tex. mpotiecc
W3rOTOBJIEHUSI MUKPOYMIIA.

Tema 6. OcHoBHBIe nepudepuiiHbie YCTPOHCTBA KOMIIbIOTepPa. Cnoco0bl HCIOJIb30BA-
HusA BHewHux ycrpoiictB B OC Windows n Linux. UnTepdeiicel cBsazn USB, RS232,
RS485, Ethernet u ux ucno/b30BaHMe JJIA CBSI3H ¢ BHEIIHMMH YCTPOHCTBAMM. JIEKI[MOH-
Hoe 3aHsaTue (2 yaca(oB)):

PaccmaTpuBaroTcsi OCHOBHBIE TepudepuiiHbie ycTpolicTBa KommbioTepa. [paiisepa B OC
Windows u Linux,. cmoco6sr ux nanucanus. Martepdericer cBsizu USB, RS232, Ethernet ¢
TOYKH 3peHus (puznyeckoi peanuzanuu U ynpasineHus umu nox OC Windows. IIpumep npo-
rpaMMel ynpasieHust uatepgericamu RS232 u Ethernet.

Tema 7. lIpunuuns! peanusauuu uarepdeiicoB cesizu USB, RS232, RS485, Ethernet na
mukpokontposiepax u IIJIMC. Ilpumep opraHM3anum cBSI3M MHKPOKOHTpOJLIepa
STM32 ¢ xomnbroTepoMm 4yepe3 uaTepderic USB-RS232. HUcnosib30BaHNe TEPMUHAJIBHBIX
KOMAaH/I. JIGKITMOHHOE 3aHsTHE (4 yaca(oB)):

OcHoBHble MeToAbl peanusanuu uHTepdericoB cBs3u USB, RS232; RS485, Ethernet Ha
mukpokontposiepax u [TJIMC. Mukpocxems! ipeodpazoBanus curHainos (TFY). [Tpumep op-
raHM3alUH CBs3U MUKpoKOoHTposutepa STM32 ¢ komnbroTepoM uepe3 untepgeiic USB ¢ amy-
nsuuedt uatepdeiica RS232. Mcnonp3oBaHne TepMUHANBHBIX KOMaH[. BKiltoueHue u BBIKIIIO-
YyeHue nepudepuitHbIX YCTPOUCTB C KOMITbIOTEpa. Vcronb30BaHNe TePMUHAIBHBIX KOMaH/ B
COBpEMEHHOM (pU3U4YeCKOM 000pYAOBAHUU.

Tema 8. Ilpumeps! ucnoas3oanus ALl u IHAII mukpokontposaiepa STM32. Opra-
HU3AUMs U3MEpPeHHs] HANPSZKEHUs ¢ MOMOIIbI0 MUKPOKOHTpoJuiepa STM32. Opranusa-
IMs reHepaTopa CUrHajla Ha MUKpPOKOHTpoJuiepe STM32. nexuuonHoe 3assatue (4 4ya-
ca(oB)):

OcHoOBHBIE TapaMETPhl, BCTPOEHHBIX B MUKpoKOHTposnepbl, ALIT u LIAII. focrouncTBa n
HEJIOCTaTKW TakoW peanu3anuu. 3amuTa Bxoaubix neneit AL, Bxognoi ¢uistp HY. JlemoH-
CTpalus NporpaMMbl U3MEPEHUS HAIIPSDKEHUS C TIOMOIIBbI0 MUKpOKOHTposuiepa STM32 yepes
untepdeiic USB-RS232. Peanuzanusi coBpeMEHHBIX T'€HEPATOPOB CHHYCOMAAIBLHOTO Hampsi-
xeHus. TaOnuiua re’eparopa, ¥ METONbI ee nmocTpoeHus. [Ipumep mporpamMMbl opraHu3alu
reHeparopa curHajza Ha MUKpoKoHTposuiepe STM32.

Tema 9. Ilpumep peanu3anuu CHHXPOHHOIO JeTeKTopa Mis cnekTpomerpos JIIP u
SIMP na mukpoxontpoiepe STM32. Usmepenue cnexkTpoB IIIP u AMP ¢ nomompbio
MHUKPOKOHTpOJLIepa STM32. nekunonnoe 3ausitue (4 yaca(oB)):

Cunxponnsiii gerektop. KBamparypHoe nerektupoBaHue. MCrnoiab30BaHUE CHHXPOHHOTO
nerekropa B criekrpomerpax JIIP u IMP. CriocoObl peanu3anuyu CHHXPOHHOTO JIETEKTOpa B
MHKPOKOHTpoOJIepax. JleMoHCcTpalus mporpaMMbl peaanu3ylonieldl CHHXPOHHBIN JAETEKTOp Ha
MUKpokoHTposuiepa STM32 ¢ ynpasienuem uepe3 untepgpeiic USB-RS232. JlononnuTens-
HbIE AJIEMEHTHI MPOrpaMMBbl Il peasin3aunu u3mMmeperus: crnektpoB IIIP u AMP ¢ nomoibio
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MHKpOKOHTposuiepa STM32.

Tema 10. Ucnonb30BaHue 000104KH MPOrpaMMHOro Komiiekca Matlab nus co3nanus
000J109kn ynpasieHusi (pusnyeckumu npudopamu. Ilpumep 000/104YKH ynpaBJjieHUS
cnekrpomerpom JIIP nan AMP nexkuunonnoe 3anstue (4 yaca(oB)):

[Ipumenenne nporpamMmHoro komiiekca Matlab. OcHoBHO# cuHTakcuc si3pika Matlab. Pa-
60Ta ¢ BekTopaMu U Marpunamu. [IpencraBnenne naHHBIX HKCIIEPUMEHTA B BUEC BEKTOPOB U
Matpull. Co3lanue BuU3yasbHON 0005104k B cpenae Matlab, Ha nmpumepe 000I0UKH yIipaBiie-
Hus cnexkrpomerpoM DIIP nnu AMP

Tema 11. OcHoBbl nuppoBoii puabTpannu. Ucnosib3oBaHne MUKPOKOHTPOJJIEPOB H
IVINC nas co3nanus nu@poBbIX npeodpasoBarteieil padoTaloIUX B peajlbHOM Bpeme-
HM. JICKITMOHHOE 3aHsATHe (2 yaca(oB)):

Hudposas ¢unbrpanus. Pypoe-peodpasoBanue. CBsA3b MOIOCH MPOMyCKaHus (GuibTpa C
YaCTOTOM AUCKPETU3ALIMH.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHU

Ne | Tema mporpaMMbl TUCITUTUIMHBI [Ipumensiemble TEXHO-
ILI0. JIOTUHU

1 | Tema 1. BBenenue B aBTOMaTH3aIMI0 (PU3UUECKOTO IKC- | KIIACCUYECKOE TPATUIH-

nepUMeHTa OHHOE; JIEKIIMOHHOE 00Y-
YeHHE

2 | Tema 2. OCHOBHBIE MPUHLIUIIBI IUCKPETU3ALNN aHAIOTO- | KJIACCHYECKOE TPaJUIIH-
Boro curHana. [lorepu uHpoOpmManyu U UCKaXKEHHs MPH | OHHOE; JIGKIIMOHHOE 00Y-
Juckperusanuu. lcnonb30BaHHME AMCKPETU3alUU s | YEHME, HarJsaHble, Ipo-
npeoOpa3oBaHus 4acToT. IrpaMMHUPOBAHHBIE

3 | Tema 3. [{udpo-aHAJIOTOBEIC ¥ aHAJIOTO-IIU(PPOBBIC Mpe- | KIACCHYSCKOE TPAIUIIN-
oOpa3oBatenu. OCHOBHBIE MTapaMeTPhl U 00JIACTU MPUME- | OHHOE; JIEKIIHOHHOE 00Y-
Henus. O030p Beimyckaembix AL u ITATI. yeHue, BepOabHbIe

(aynno)

4 | Tewma 4. Untepdeiicel csizu ¢ AL u LTATL. Muxkpo- KJIACCHYECKOE TPaJHILIH-
KOHTposuiepbl. OCHOBHBIE 3JIEMEHTHI MUKPOKOHTpPOJLIE- OHHOE; JIEKIIMOHHOE 00Y-
poB. OCHOBBI TPOrPaMMUPOBAHMSI MUKPOKOHTPOJLJIEPA. YEeHHE, CAMOCTOSITENIbHAS
Opranuzanus "6erymiero" orast Ha IeMOHCTPALMOHHBIX pabora
miarax cemerictea ADRUINO u STM32.

5 | Tema 5. Bonbmue mporpaMMmupyemble JJIOTHUECKHE MaT- | KJIACCHMYECKOoe TpaJulu-
punel.  [Ipunnunsl noctpoenus. IIporpaMMupoBaHue | OHHOE; JEKIIMOHHOE 00Y-
FPGA nHa s3pike Verilog. Hamucanue nmporpammsl "Oe- | yeHHe, caMo0OydeHUe
rymuii" oroHb Ha s3bike Verilog s JeMOHCTPAaIlMOHHON
wiatel ¢upMel Altera. MeToasl M3rOTOBJICHHUS COBpe-

MEHHBIX MHKPO3JIEKTPOHHBIX YCTPOHCTB € IIOMOIIBIO
IJINC.

6 | OcHOBHBIC TmepuEepHIfHBIE YCTPOHWCTBA KOMIIBIOTEpA. | KIACCHYECKOE TPAIUIIN-
CriocoObl  MCIIONIb30BaHMs BHEHIHUX YCTpoiicTB B OC | OHHOE; JTEKIIMOHHOE 00Y-
Windows u Linux. Unatepdeiicer cBszm USB, RS232, | yenue, nucTaHIimOHHBIC
RS485, Ethernet 1 ux UCHOIb30BaHUE IS CBA3U C BHEIII-

HUMH YCTPOHCTBAMM.

7 | Tema 7. IlpuHuunsl peanu3zauuu HHTEp(ENHCOB CBS3M | KIACCHMYECKOE TpaJULH-
USB, RS232, RS485, Ethernet Ha MEKPOKOHTpOJUIEpaX U | OHHOE; JICKIIMOHHOE 00Y-
[IJIAC. [Ipumep opranuzanuu CBsi3U MUKPOKOHTPOJUIEpPA | YEHHE, KOMIIBIOTEPHOE
STM32 ¢ xommbrotepom uepes uHTepdeiic USB-RS232. | nporpammupoBannoe
Hcnosp30BaHuE TEPMUHAIBHBIX KOMAH/L. o0yueHue

8 | Tema 8. IIpumeps! ucnonp3oBanust ALl u [IAIT Mukpo- | KIaccuyeckoe Tpaauliu-
koHTpoyiepa STM32. Opranuzanus U3MEpeHHUs] Hamps- | OHHOE; JIEKITMOHHOE 00Yy-
JKEHUS C TOMOIIBI0 MUKpoKoHTposuiepa STM32. Opra- | yeHHe, KOMIBIOTEPHOE
HU3allMs TeHepaTopa CHUrHajla Ha MHUKPOKOHTPOJUIEPE | MPOrpaMMHUPOBAHHOE
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STM32. o0yueHue
9 | Tema9. Ilpumep peanuszanuu CHHXpOHHOTO JIETEKTOpa KJIACCHYECKOE TPAJAUIIH-
i criekrpomerpos OIIP u SIMP Ha MUKpOKOHTpOJIIEpE | OHHOE; JIEKIIMOHHOE 00Y-
STM32. U3zmepenue ciektpoB IIIP u AMP ¢ nomomipio | 4eHHe, KOMIIBIOTEpHOE
MUKpOKOHTpoJuiepa STM32. [IPOrPaMMHUPOBAHHOE
o0yJeHue
10 | Tewma 10. Mcnonb30BaHue 000JIOYKH MPOTPAMMHOTO KJIACCUYECKOE TPaJUIIH-
koMIuiekca Matlab amnst co3ganust 0607104YKHM yIIpaBieHUs | OHHOE; JEKIIMOHHOE 00Yy-
¢uznueckumu npudopamu. [Ipumep 06os10uku ynpaBiie- | 4YeHUE, KOMIBIOTEPHOE
Hus crekrpomerpom DIIP wiau AMP MPOTPaMMHUPOBAHHOE
o0OydeHue
11| Tewma 11. OcuHoBsl tu(ppoBo#t GuasTparuu. Mcmoas3o- KJIACCUYECKOE TPAJIUIIH-
BaHue MUKpOKOHTpoJutepoB U [IJIMC nnst co3ganus nud- | OHHOE; JIEKIIMOHHOE 00Y-
POBBIX MpeoOpa3oBaTenell paboTaOIIUX B PEAIbHOM Bpe- | UEHUE, KOMITBIOTEPHOE
MEHU IpOTrpaMMHUPOBAHHOE
o0yueHue

Ilepeyenb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «AHTEepHETY,

He00XO0AUMBIX JIS1 OCBOCHM S IUCHUIIIMHBI (MOXYJIA)

Ha3Banmue pecypca

Ccebuika/poctyn

DnekTpoHHas OubnroTeka oHyaiH «EauHoe OKHO K 00-
pa30BaTEIILHBIM pecypcamy»

http://window.edu.ru

«O0pazoBarenbHbIil pecypc Poccumny

http://school-collection.edu.ru

@DenepalibHbIil 00pa30BaTENbHbIN MOPTANL: YUPEKIACHMUS,
nporpammsl, cranaaptel, BY3sl, Tectel EI'D, A

http://www.edu.ru

®denepanbHbI LIEHTD nH(}OpMaLOHHO-
obpa3oBaTenbHbIX pecypco (PLIMOP)

http://fcior.edu.ru

Pycckas BupTyaipHasi OubanoTeka

http://rvb.ru

ExenenenbHuk Hayku u oOpasoBanus lOra Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archive
ndex.htm

Hayunas snekrponHast Oubinoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbanoTeuHas cucrema [PRbooks

http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPaBOYHAsl CUCTEMa JOKYMEHTOB B cepe
obpazoBanus «MHpopmMH0»

http://www.informio.ru

WNupopmaninonHo-npaBoBas
TLTFOC

cucreMa «KoncynpraHt-

CereBasi BepcHsi, JOCTyIIHa CO B(
KOMITBIOTEPOB B KOPIOPATUBHOM C{
Nurl'y

DneKkTpoHHO-0nbanoTeyHas cucrema «tOpait

https://www.biblio-online.ru

@opMBbI TEKylIero KOHTPOJIs

PaboTa y 10ocKku; KOHTPOJIbHBIE, CAMOCTOSTEIBHBIE PA0OTHI.

TecTtupoBanue

®dopMa NPOMeKYTOUHOI0 KOHTPOJIA - 3a4ET

Paspaborumk: noueHt kadenpol «Pusuka» - Haasruesa ML.A.


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

