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PABOYASA ITPOT'PAMMA JUCHUAITJIMHBI
b1.B.13 DyieMeHTHI CCTEM ABTOMATH3HPOBAHHOI0 JJIEKTPONIPUBOIA
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KypCcOBOH ITpoeKT(padboTa) (cemecTp/Jac.) - -
Kontposb (3k3ameH, dac./3a4€T) 9K3aMeH, 18 HK3aMeH, 18

Jlonenxk, 2023 r.



Pabouas mporpamMmma AMCHMIUIMHBI «DJIEMEHTBI CUCTEM aBTOMAaTU3UPOBAHHOIO
AJIEKTPOIPUBOAA» COCTaBJIEHA B COOTBETCTBUM C YUEOHBIM IUIAHOM IO HANPAaBIICHUIO
noarotoBku 13.03.02 «DnekTposHEepreTuka M 3JIEKTPOTEXHUKA», HAIMPABICHHOCTD
(mpoduib) — «IneKTpOnpuBOa U aBToMatuka» mis 2023 roga mpuéMa Mo OYHOH U
OYHO-3209HOU (hopmMam 0OydeHHUS.

CocraBuTeNb:

JloueHT kadeapsl 1eKTPONPHBO/IA H ABTOMATH3AIIHH

MPOMBILLICHHBIX YCTAHOBOK, K.T.H., IOLEHT, ;,/;
/47~ Mupomnuk JI.H.

(noanKee)
Pabouas nporpamma paccMoTpeHa M NMPHHATA HAa 3acelaHHH Kadelpbl

KZ}HE‘KT]JOH PHBOJ H aBTOMATH3ALHA NMPOMBILINMEHHBIX YCTAHOBOKY,

[Ipotokon ot « 4 » O 2023ronaNe  J
3asepyroumii kadeapoi <) Poskapsxa [1.H.
(moanmce) V (®.M.0.)

Pabouas nporpamma onobpeHa yueOHO-MeTOAH4YECKOH KOMHCCHEH
FOYBIIO  «/JIOHHTY» no  HanpaeleHHIO  TOANOTOBKH 13.03.02
«DNEKTPOIHEPTETHKA H HNEKTPOTEXHHKA.

[Mpotokon ot « &3 » 03 2023 roma Ne 2
[Ipencenarens 4 Txauenko C.H.
(MOANHES) {(OH.0)

Pa6ouas nporpamma npoasiena it 20 roga npuéma Ha 3aceaHuu Kaden-
PBI «INEKTPONPUBO] U aBTOMATH3AIUS IPOMBILUICHHBIX YCTAHOBOKY.
[IpoTOKOI OT « » 20 roma Ne

3aBenyromuii kadenpoi

(moarmuce) (®©.1.0.)

Pabouas nporpamma mpoasiena st 20 roga npuéma Ha 3aceqaHuu kaden-
PBI «INEKTPONPUBO] U aBTOMATH3AIUS TPOMBILUICHHBIX YCTAHOBOKY.

[IpoTOKOI OT « » 20 roma Ne

3aBenyrouuii kageapoit

(moamuce) (®.1.0.)
Pabouas nporpamma mpoasiena st 20 roga npuéma Ha 3aceqaHuM kadea-
PBI «NEKTPONPUBO] U AaBTOMATH3AIUS IPOMBILUICHHBIX YCTAHOBOKY.
IIpoTokoun OT « » 20 roma Ne
3aBenyrouuii kapeapoit

(moamuce) (®.1.0.)
Pabouas nporpamma mpoasiena st 20 roga npuéma Ha 3aceqaHuM kaden-
pBI «DNEKTPONPUBO M aBTOMATHU3ALIMSI IPOMBIIIJIEHHBIX YCTAHOBOKY.
[TpoTOKOJI OT « » 20 roga Ne
3aBenyromuii kadenpoi

(moamuce) (®.1.0.)



1. OBBEKT, HEJIb U 3ATAYHU OCBOEHMU S TNCIHUIIVINHBI

[lenbro AUCHUIUIMHBI SBJISIETCS: (POpMHpPOBaHUE KOMIIETEHIIUM, HEOOXOIUMBIX
JUISL PEIICHUS] TEOPETUYECKUX U MPAKTHUECKUX 3aJ1ad B MPOGECCHOHAIBHOMN JIeSITENb-
HOCTH, CBI3aHHOW C MPOCKTUPOBAHUEM, UCIIBITAHUEM U DKCIUTyaTAUEN TEXHUYECKUX
CPEACTB, HA OCHOBE KOTOPBIX BBITIOJHAKTCS COBPEMEHHBIE MHTEIJICKTYalbHbBIE CHU-
CTEMBbI YIIPABJIECHUS aBTOMATU3UPOBAHHBIX 3JIEKTPOIIPHUBO/IOB.

3ajgaun Kypca COCTOAT B M3YUYEHHUM KiacCH(PUKaIMKM, HAa3HAYCHUS, YCTPOUCTRA,
MPUHITUTIA JCWCTBUS, OCHOBHBIX XapaKTEPUCTUK U 00JIACTH MPUMEHEHHUS OCHOBHBIX
AJIEMEHTOB CHUCTEM AaBTOMATU3UPOBAHHOTO AJEKTPONPHUBOJA; MOJIYUYCHUHM YMEHUU
NPUMEHATH TOJYyYEHHbIC 3HAHWUA TPU MPOCKTHUPOBAHUM W DSKCIUIyaTalldd CHUCTEM
YIIPABJIEHUS AJICKTPONPUBOIAMU U aBTOMATHKH MTPOMBIIIJICHHBIX YCTAHOBOK M TEXHO-
JIOTUYECKUX KOMIUIEKCOB; HABBIKOB AJIEMEHTAPHBIX PACUE€TOB MPOCTEUIINX YCTPOWCTB
ABTOMATHUKH, CPABHUTEIBLHOTO aHAIM3a OJHOTUIHBIX YCTPONCTB aBTOMATHKH, COIJa-
COBAaHUA YCTPOWCTB aBTOMATHKH.

B pesynbrate 0CBOCHUS TUCHUILUIMHBI CTYJICHT JOJDKEH

- 3Hamb PU3NUECKHUE SBICHUS U 3aKOHOMEPHOCTH, MOJIOKEHHBIE B OCHOBY CH-
CTEM aBTOMATHMKU B ABTOMATU3WPOBAHHOM 3JIEKTPONPHUBOJIC; OCHOBHBIC THUIIBI 3Ji€-
MEHTOB CHCTEM ABTOMATHU3UPOBAHHOTO AJIEKTPONPHUBOJA; XaPAKTEPUCTUKU OCHOBHBIX
3JIEMEHTOB, SIBIIIOIINXCS COCTABHBIMM YaCTSIMHA aBTOMATU3UPOBAHHOTO 3JIEKTPOIPHU-
BOJIa; CTPYKTYpPHBIE CXeMbl U (DYHKIIMOHAJIbHBIE CBOMCTBA CUCTEM aBTOMATU3UPOBAH-
HOT'O AJIEKTPONPHUBOJA; METOJIBI pacueTa 3JEMEHTOB M HMCCIEAOBAHUS UX XapaKTEpH-
CTHK TYTEM JIa0OpAaTOPHOTO AKCIIEPUMEHTA U KOMIBIOTEPHOTO MOJEIHPOBAHUS;, (HH-
3UYECKUE 3aKOHOMEPHOCTH, MOJIOKEHHBIE B OCHOBY NMPHUHIHUIA JEUCTBUS U KOHCTPYK-
UM PACCMATPUBAEMBIX 3JIEMEHTOB; AJICKTPUUYECKHE anmapaTbl KaK CPEJACTBO YIIPAB-
JIEHUs peKUMaMU pabOThI, 3aIUTHl U PETYJIUPOBAHUS TapaMeTPOB aBTOMATU3UPOBaH-
HOT'0 3JIEKTPOINPUBOAA.

- ymemdv ONPENECTATh IMAPAMETPHI AJEMEHTOB CHUCTEM ABTOMATHU3UPOBAHHOTO
AJIEKTPONPUBO/IA; UCIIOIb30BAThH AJIEMEHTHI TP CUHTE3€ CUCTEM aBTOMATU3UPOBAHHO-
ro AJIEKTPONPHUBO/AA; BHIOMpATh JIEMEHTHI Ha OCHOBE MX TEXHUYECKHX JAHHBIX; CO-
CTaBJIITH MaTEMAaTHYECKOE OIMMCAHUE DJIEMEHTOB IS OLICHKU CTAaTUYECKUX U JTUHAMU-
YECKUX XapaKTEPUCTUK CHUCTEMBI JJIEKTPOIPUBO/A; COTJIACOBBIBATH PA3HOTUIIHBIC
3JIEMEHTHI CUCTEM aBTOMATU3UPOBAHHOIO JIEKTPOIIPUBO/IA;

- 61a0emb HaBbIKaMH pabOThI C TIepUEPUITHBIMEU YCTPONCTBAMU COBPEMEHHBIX
MUKPOKOHTPOJIJIEPOB, aHau3a padOThl AIEMEHTOB M MPOCTEHIIINX YCTPOUCTB YIPaB-
JICHUS TTPOMBIIUIEHHBIMM YCTAaHOBKAMHM MU TE€XHOJOTMYECKMMM KOMILICKCAMH Ha MX
OCHOBE, HCIOJIb30BAaHUS MOJYUYCHHBIX 3HAHUN MNPU HPOCKTUPOBAHUM MPOCTEHIINX
YCTPOWCTB YNPABJICHHUS MPOMBIIUIEHHBIMA YCTAHOBKAMH U TEXHOJIOTHYECKHUMU KOM-
IUICKCAMH.

[lepeuncnennbie pe3yabTaThl 00yUYEHUS SIBISIOTCS OCHOBOM 1151 (POPMHUPOBAHUS
CIEAYIOIMNX KOMIIETECHIIUM:

-ITIK-4, ciocoOHOCThIO MCIIOIB30BATh TEXHUYECKUE CPEICTBA ISl U3MEPEHUS OCHOB-
HBIX TIAPAMETPOB 3JIEKTPOIHEPTETUUCCKUX U DIIEKTPOTEXHHUECKNX OOBEKTOB M CH-
CTEM U IIPOUCXOJAIINX B HUX ITPOLECCOB.
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2. MECTO JUCIUIIJIMHBI B OCHOBHOM OBPA30OBATEJILHOM
MPOI'PAMME

JlucuuninHa OTHOCUTCS K YacTH, POpMUPYEMON yHaCTHUKAMU 00pa30BaTelib-
HBIX OTHOLIEeHUH broka 1 nucuuninun (Moayneit) yueOHOro IiaHa.
bazupyercs Ha 3HAHUSIX U YMEHHSIX, KOTOPBIE CTYIEHT MPUOOpPEI MPH OCBOCHUH
NPEALIECTBYIOIUX AUCIHUIUIMH: meopemuiecKue OCHOBbL JIeKMPOMEXHUKU, UHGDOD-

Mamukda, I1EKMPOHUKA U MUKPOCXEMAMEXHUKA, MUKDONPOYeCCOPHAAL MEXHUKA.

3HaHUS U yMEHUs, IPUOOPETEHHBIE MPU OCBOEHUHU JAHHOW JAMCIMIUIMHBI, pea-
JU3YIOTCS CTYAEHTOM TIPU HPOXOAHCOEHUU 20CYOAPCMBEHHOU UMO2080L ammeCmayuu.

3. CTPYKTYPA U COAEP) KAHUE JUCHUITJIUHBI
3.1. Pacnipee/ienne y4eOHBIX 4aCOB M0 TeMaM JUCHUILIMHBI M BUJIaM 3aHSATHI

HaumenoBanue tem
(comepkaTenbHBIX MOJTYJICH )

KomnuectBo yacoB

B ToMm uncne

Beero | Jleknum | Ilpakrt. JlaGop. CPC
(CemuH.)

Tewma 1. Obwue nonsmus oucyuniunbol 3/3 2/- 1/3
Tewma 2. Omaadoynas nnama
STM32F4Discovery 9/9 2/- 2/2 5/7
Tema 3. Ocnogwvl pabomsi ¢ yughposvimu
8X00aMU BbIXO0AMU 15/15 2/1 R/2 5/12
Tewma 4. Vnusepcanvhulii acunxpouuuiii
npuemo-nepeoamyux 14/14 2/- 8/1 4/13
Tema 5. Llupomno-umnynvcuas Mooys-
Yus npu ynpasieHuu 08uamessimu 14/14 2/1 8/1 4/12
Tema 6 Paboma c ouckpemmuwvimu oamyu-
Kamu 16/14 2/1 8/2 6/11
Tema 7. Paboma ¢ ananoeogvlmu oamyu-
Kamu 6/6 2/1 4/5
Tewma 8. Ilpunyunsi npeobpaszosanus He-
INeKMPULECKUX BeIUYUH 8 dTleKmpuye-
cKue. 6/6 2/- 4/6
Tema 9. Memoouwl ymenvutenus uymos u
nomex 8 UHMeNNeKMYaIbHbIX CUCTEMAaX
VNPAaBIeHUsL. 3/3 1/- 2/3
KonTakTHas paboTa (IOnoJHUTEIbHAS) 4/6
Hroro 90 17/4 34/8 35/72
Kontposnb 3nanuit 18
Hroro: 108

(I)opanOBaHne KOMIIETEHIIUH B pe3yJjabTaTe 0CBOCHUA TEM JUCHUIIIMHBI




KoMnerenuuu Tembl TUCUMILUIMHBI, HALlEJIEHHBbIE HA BHIPA0OT-
KY KOMIIETEeHIIUH
[1K-4 Temnbr 1-9
3.2. Jlekuun

Tema 1. Obwue nonsmus oucyuniumvl

ConepxaHue TeMbl 1:
THousmus u knaccuguxayus 21emMeHmos UHMeNIeKmyaibHblX CUcmem YNpasieHus me-
xampoHuwix mooyneti. Cunogvie d1eMeHmyl, YAPAGIAOUWUE INeMEHMbl, UHMENLIEeKM)-
albHble JIeMeHmMbl, MUKPOKOHMPOJLIePbl, OAMUUKU.

Jlumepamypa k meme 1: [1-4]

Tema 2. Omaaoounas nnama STM32F4Discovery
ConepxaHue TeMbI 2:
Onucanue omaadounoii niamsl u koumpoaiepa STM32F407VGT6 ¢ sopom
Cortex-M4F. Apxumexmypa ARM u 32-pa3zpsonvix mukpokoumponepos STM.

Jluteparypa k Teme 2: [1-4]

Tewma 3. Ocnogvl pabomwi ¢ yughposvimu 6xo0amu 8blX00aMu
ConepxaHue TeMblI 3:
Ipunyun pabomsi yugposwvix 6x0006/6v1x0008. llapamempuposanue, pexcumbl
pabomul. OcHOB8bL NOOKIOYEHUS OUCNIEA.

JIuteparypa k Teme 3: [1-4]

Tema 4. VhusepcanvHblil acunxpoHmwvili npuemo-nepeoamuux.
Conepsxanue TeMbl 4: Onucanue unmepetica RS-232. JJocmouncmasa u nedocmamiu
UART, epemenusvie ouazpammuvl pabomel, 0cobeHHOCMU pabombvl 8 ACUHXPOHHOM U
cunxponunom peacume. Ocobennocmu pabomul u nacmpotiku mooynei UART niamul
STM32F4. [Ipumepoi: KOMITBIOTEP-IIJIATA, CMAPT®OH-IIJIATA.

Jluteparypa k Teme 4: [1, 3]

Tewma 5. [lupomHno-umnynvcuas MoOyasAYus npu YRpasieHuu 08ueameisimu
Conepskanue TeMbl S: Onucanue ozmodxicHocmeti pabomul LLIUM-2enepamopos nia-
mul. Xapakxmepucmuka npocmeuiiux MaiomMouHblx Opaneepos ynpasieHus ogueame-
asamu. Tlooknouenue niamel k opatisepy u ogueamernio. lIpoepammuposanue 2enepa-
mopa LLIHM.

Jluteparypa k Teme 3: [1, 3]




Tema 6. Paboma ¢ ouckpemuvimu 0amuuKkamu.

Cooeporcanue memwvt 6. Onucanue unmepeticos SPI u 12C. [lpunyuner pabomol ¢ ak-

cenepomempamu, UpoCKonamu, MazHUmoMempamu.

Onucanue ocobennocmeil pabomsi 0amM4UKA NPUOIUHICEHUSL.

Jluckpemusie oamuuku yana nogopoma. Hcnonvsoganue keaopamypHo20 alcopummad.
Jluteparypa k Teme 6: [1, 3]

Tewma 7. Ocobennocmu pabomet ¢ ALIIT u [JATT

Conepxanue tembl 7: Onucanue nepudepuitabix Mmoaysieit AL u [TAIL. Oco-
OCHHOCTH MOAKIIOYEHUSI K HUM BHEIIHUX YCTPOUCTB. [Iprmepbl mporpaMMupoBaHHsL.

Jluteparypa k Teme 7: [1, 3]

Tewma 8. Ilpunyunsi npeobpazosanus HeINeKMPULecKux 6eudut 8

anexkmpuyeckue. Ocnoswvl cmanoapma npomwiuiiennou cemu CAN

ConepkaHue TeMbl §:
I'pynnel puzuueckux eeruyun, KOmopwvie UMerOnm Mecmo 8 CUCIeMax A8moMamuKu.
Tunwel npeobpazosamenetl HeINEKMPUYECKUX BeTUYUH 8 dTleKmpudecKue. Xapakmepu-
cmuku npeoobpazoeamenelil. [lamuuxu memnepamypul u3 NAAMUHbL U HUKEJS, Oam4uKu
subpayuu, oasieHus u m.o.

Cmpykmypa KOHMPOIbHO-USMEPUMENbHBIX U YAPAGTAIOUUX CUCTEM.

Jlutepatypa k Teme 8: [1-4]

Tema 9. MemoOvbl ymenbuenus uymos u nomex 8 UHMeN1eKmyaibHblX CUCTNEMAX
VYNPAaGeHuUsl.
Copaepxanue TeMbl 9:
l'anveanuueckas pasesska
3azemnenus
IKpanuposarue CUCHAIbHLIX HPOBOOOS.

Jluteparypa k Teme 9: [1-4].

3.4. JlabopaTopHbie padoThI

Ne Tema paboTsl Oo6mwem, | Jlurepa-
/11 Jac. Typa
1 Beeoenue 2/2 [5,6]
2 Lugposvie 6x00vi, 6b1x0061 u LCD ducnieu 8/2 [5,6]
3 Humepdghetic UART, bluetooth (MIT) 8/1 [5,6]
4 Mexanuueckue damuuxu y21080t CKOpOCMU U yeia no8opoma 8/1 [5,6]
5 LIUM ynpagnenue dgueamenem npu nomowu opatieepa, CEPBO 8/2 [5,6]
HUmoeo 34/8




3.5. CamocTosiTesqibHasi padoTa CTYJAEeHTA

No Buapl camocTosiTenbHOM pabOTHI CTyIeHTa O0mBeM, yac.
n/m
| W3ydenue nekimonHoro marepuana (He meaee 50% ot o6bema JIeKIHi) 10/26
3 [TonroroBka k maboparopHbM padotam (He MeHee 50% ot oObema ayau- 25/46
TOPHBIX Ja0OPATOPHBIX 3aHATHIA)
6 BrinoHeHNEe MTHANBUYAITLHOTO 3a/1aHusl (HE MEHee 9 4acoB) -
Hroro: 35/72

3.6. UnauBuaya bHOe 3a1aHHE U KypcoBasi padora
Hnousuodyanvroe 3a0anue u Kypcosas paboma He npedycMoOmpeHbi.

4. ®OPMbI KOHTPOJIAA OCBOEHUA JTUCHUIIJIMH

4.1 Kpurepum u mKajabl JJI1 HHTETPHPOBAHHOM OLleHKH YPOBHS copMu-

POBAHHOCTH KOMIIETEHIIM A

Cocmasnsowas Komnemenyuy — NOJHOMA 3HAHUL

HYJIEBOIl ypOBEHb: HEBEPHBIC, HE ApTyMEHTHPOBAHHBIE, C MHOXECTBOM TI'PYyOBIX
oMOOK OTBETHI Ha BOIPOCHI. Y POBEHb 3HAHUN HUYKE MUHUMAJIBHBIX TPEOOBAHMIA;

MHUHHMMAaJIbHBIN YPOBEHbB: JIaHbl HE MOJHbIE, HETOUHbIE 1 HEapryMEHTUPOBAHHBIE OT-
BETHI Ha BOMPOCHL. JIOMyIIIEHO MHOTO TpyOBIX OIIMOOK. YPOBEHb 3HAHUN HUKE MU-
HUMaJIbHBIX TPEOOBAHMIA;

HOPOTOBBIM YPOBEHb: JaHbl HEAOCTATOYHO IOJHBIC, TOYHbIE U apryMEHTHPOBAHHBIE
OTBETHI Ha BOIpOCHI. [170X0 3HaeT TepMUHBI, ONpPEAETICHUSI U TOHATHS; OCHOBHbIC
3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHLIHUIIBL. J[OMYyIIIEeHO MHOTO HETpyObIX OLIHOOK;

CpeIHUuil ypOBEHb: JaHbI JOCTATOYHO MOJIHbIE, TOYHbIE U ApPIYMEHTHPOBAHHBIE OTBE-
ThI HA BONPOCHL. B 11€710M 3HaeT TepMUHBI, ONPEEICHUsI U TTOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIICHUS, MPUHIMIBI. JIOMyIIeHO HECKOJIIBKO HETrpyObIX OIIH-
00K;

NPOABUHYTHIM ypOBEHB: JaHbI MOJHBIC, TOYHBIE U apTyMEHTHPOBAHHbBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACICHUS U MOHATHUS; OCHOBHbBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, TPUHIUIIBL. J[OMyIIeHO HECKOJIBKO HErpyObIX OIIMOOK;

BBICOKMI ypOBEHb: JaHbI MOJIHbIE, TOYHBIE U apryMEHTHPOBAHHBIE OTBETHl Ha BO-
HOpochl. 3HAET TEPMHUHBI, ONpPENETICHUsI U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHLMUIIBIL. J{OMyIIeHO HECKOJIBKO HETOUHOCTEH.

Cocmaenaowas KomnemeHyuu — yMeHusl

- HyJIEBOH ypOBEHb: IIOJHOE OTCYTCTBUE MIOHUMAHUsI CyTH METOJIMKHU PEIICHUs 3a/1a4Hu,
JOIMYIIEHO MHOXKECTBO IPyOeHIINX OMINOOK / 3a/1aHUs HE BHIIOJIHEHBI BOOOIIIE;

- MUHHMAJIbHBIM YpOBEHb: €1a00e MOHHUMAaHWE CYyTH METOJIMKU PEIICHUs 3ajauu, J0-
nyuieHsl rpyobie ommoku. Pemenns nHe obocHoBanbl. He ymeeT ucmnonb30BaTh HOp-
MaTHUBHO-TEXHUUECKYIO JTUTEPATYPY;

- IOPOTOBBIN YPOBEHB: JOCTATOUHOE MOHUMAHUE CYTH METOJMKHU PELeHUs 3a/1auu, J0-
MyIIeHbl omuoOKu. PemreHust He Bcerna 000CHOBaHBI. YMEET HCIIOJIb30BaTh HOpMa-




THUBHO-TEXHUYECKYIO JuTeparypy. Crnabo OpHEeHTHPYeTCsl B CHELMabHOM HaydHON
JUTEeparype;

- CpelHUil YPOBEHb: B LIEJIOM MOHUMAET CYTh METOJMKU PELICHHs 3a7a4d, JOITYIIECHbI
oumOku. Pernenust He Bcerma 0OOCHOBaHBL. YMEET HCIONB30BaTh HOPMATHUBHO-
TEXHHYECKYIO U CHICIUATBHYIO HAYYHYIO JINTEPATYPY;

- IPOABUHYTHI YPOBEHB: B II€JIOM IMOHUMAET CYyTh METOAMKU PEIICHHs 3a/1a4H, JOIy-
mIeHbl HeTOYHOCTH. CriocoOeH 000CHOBATH PEIICHHs. YMEET HCIIONbh30BaTh HOpMa-
THUBHO-TEXHUYECKYIO U CHICIUATIBHYIO HAYYHYIO JINTEPATYPY;

- BBICOKHI YPOBEHb: IOHUMAET CYyTh METOJHUKH peleHus 3aaauu. CrnocodeH 000CHOBAThH
petieHusl. YMEeT UCIONb30BaTh HOPMATHBHO-TEXHUYECKYIO M CHECIUABHYIO HAY4Y-
HYIO JIUTEpPaTypy, EPeT0BOI MPOU3BOICTBEHHBIH OIBIT.

Cocmasnaowas Komnemenyuy — 81a0eHue Ha8blKamu

- HyJIEBOH YPOBEHbB: HE JIEMOHCTPHUPYET BJla/leHUEe HaBBIKAMU BBITIOJIHEHHS Tpodeccu-
OHaJIBHBIX 3a71a4. He MOKeT BBINOIHUTH 33/1aHUS;

MHUHHMMAJIbHBII ypOBEHb: HE JEMOHCTPHPYET BIIQJCHWE HABBIKAMH BBIIOJIHEHUS
npodeccuoHaNbHBIX 3a7a4. VICIBIThIBAET CYIIECTBEHHBIE TPYIHOCTH IMPH BBIMOJI-
HEHHUU OTAENbHBIX 3a/1aHui;

MIOPOTOBEI YPOBEHb: BIIAICET HABBIKAMH BBITTOJIHEHHS MPO()ECCHOHANBHBIX 33734 Ha
MOPOTOBOM YPOBHE. 3a/IaHuUS BBITIOTHIET MEJICHHO M HEKaYeCTBEHHO;

CpeIHHI YPOBEHB: BJIaJIeeT HABBIKAMU BBIMTOJHEHHS MPOPECCHOHABLHBIX 3a/1a4. 3a-
JaHUS BBITIOJIHSET HA CPEIHEM YPOBHE MO OBICTPOTE U KA4YECTBY;

NPOJIBUHYTHIN yPOBEHb: BJIa/ICET YBEPEHHBIMU HABBIKAMH BBIITOJHEHUS MTPOdheccro-
HAJIBHBIX 33/1a4. BBICTPO M Ka4eCTBEHHO BHIMOJNHSACT 3aJaHUs, HHOTJA JOITYCKas
HEe3HAUUTENIbHbIE TIOTPEIIHOCTH;

BBICOKUH YPOBEHbB: BJIaJIe€T yBEPEHHBIMU HABBIKAMH BBIIIOJHEHUS POQecCHOHAIb-
HBIX 3a71a4. BBICTPO M KayeCTBEHHO BBIMOJIHACT 3aJaHMsI, IPU HEOOXOAUMOCTH Jie-
MOHCTPUPYS TBOPUECKUH MOAXO]I.

Obobwennas oyenxa cpopmuposanHocmu KoMnemeHyu

- HyJIEBOH YpOBEHb: Ha HYJIEBOM YpPOBHE C()OPMHUPOBAHBI: BCE COCTABIISIOIIUE; OJHA
WIH JBE U3 TPEX, OCTAIbHBIE — Ha 00JIee BEHICOKOM YPOBHE;

- MUHUMAJIbHBI YPOBEHb: HA MUHHMAaJIbHOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIIS-
IONIKE; OJTHA WITU JIBE U3 TPEX, OCTAIbHBIC — HA 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBII YPOBEHB: Ha MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIINE;
OJTHa WJIH JIBE U3 TPEX, OCTAILHBIC — HA 00Jiee BHICOKOM YPOBHE;

- CpeIHHI ypOBEHb: Ha CPEIHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABISIONINE; OJIHA
WIN JBE U3 TPEX, OCTaIbHBIE — Ha 00JIEe BEICOKOM YPOBHE;

- IPO/IBUHYTHIN ypOBEHb: HA MPOJIBUHYTOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIO-
IIMe; OJJHa WM JBE U3 TPEX, OCTabHbIE — HA BHICOKOM YPOBHE;

- BBICOKHMH YpOBEHB: Ha BHICOKOM YpPOBHE c(hOpPMUPOBAHBI BCE COCTABIISIOLINE KOMIIE-
TEHIIUH.

4.2 Bonpochl K IK3aMeHy
1. [TpuHIIMTIEI TPpe0Opa30BaHMs HEAICKTPUUECKHUX BEITUYNH B JICKTPUUSCKHUE.



2.Kakue ¢usnyeckue BeIMYMHbI UCTIOIB3YIOTCS B CUCTEMaX aBTOMATUKH.
3.Tumnsl npeobpazoBaTesieil HEINEKTPUUECKUX BEIUUUH B dJIEKTPUUECKHUE.
XapakTepucTUKHU IpeoOpazoBaTeieil.
4.CTpyKTypa KOHTPOJbHO-U3MEPUTEIBHBIX CUCTEM.
5. CtpyKTypa ynpaBisitOLIUX CHCTEM.
6. [Tepeuncnute 4MCI0 BOZMOXKHBIX MOAKIIOYCHUI/BHIBOJOB aHAJIOTOBBIX CHT-
HaJIOB B MUKpompoiieccope?
7. C kakumu popmaTtamu nanubix padoraror AL u LIAIT B mukpormnpouecco-
pe?
8. Kak Biusiet pazpsgnocts AL Ha ero To4HOCTH?
OO6nacTh IpUMEHEHUS, JOCTOMHCTBA U HesocTaTku uaTepdeiicop SPI u 12C?
9. Mo>HO 11 UCTIONB30BAaTh NaTYHK MPUOIMKEHUS 0€3 COrlacOBaHMs YpOBHEH

HaIpspDKeHUs ¢ udpoBBIMU BXoJaMu U BeixogamMu STM32F4?
10. Kakue peructpbl 1u(poBOro KoMraca uin akceaepoMeTpa HeoOX0uMO

MPOIHKCHIBATH B MpOrpaMme?
I1. 13 kakux yacTeil COCTOMT MHKPEMEHTAIbHBINA TaTYMK yria moBopoTta? Uro

TaKO€ UMITYJILCBI B popMe MeaHpa?
12. Kak paboTaeT kBagpaTypHbiii anroput™ Encoder read mpu Berauciennn yr-

na noBopota? Kak ero HacTpouTs?
13. Kakue crnocoObl BEIUMCICHUS CKOPOCTH Hanbosee mpeanoutuTenbubl? Kak

OMPENEIUTh TPAHUYHYIO YaCTOTY U3MEPEHHS CKOPOCTH IS PA3HBIX CIIOCOOOB BBIUKMC-
nenus? Kak onpenenuts HHEPUUOHHOCTh 1aTYMKa CKOPOCTH, yIJia MoBOpoTa’?
14. Yem otnnuaercs ounossgpuas [IHWUM ot yHunonasspaoi?
15. Yem otnnuaetcs 610k advanced PWM ot o6srunoro PWM? Ha kakue
HACTPOIKK HEOOXOAMMO 00paTUTh BHUMAaHUE?
16. B kakux cirydasix Ha apaiBepe HEOOXOIUMO YCTaHABIMBATH 4 00paTHBIX
JIMOJa, B KAKUX — JOCTAaTOYHO 27
17. Yto Takoe KOMILJIEMEHTApHOE YIPABIEHUE U KaK OHO peaan30BaHo B 0JI0-
kax [IIUM?
18. Yem otnnuaercs pexxum push-pull ot open-drain?
19. C xakuMu BXOJHBIMU JJaHHBIMH paboTaet 610k [TMM?
20. Ckomnbko 05okoB [IIMM MokHO HCIOIB30BaTh B MUKpompoiieccope? Kak
TaliMepbl OTIMYAIOTCS N0 (PYHKIIMOHAIBHOCTH ?
21. Kak pa6otaer 3axBaT [IIIM u obnacth ero npuMeHeHUs ?
22.Yem omacHO «1apa3uTHOE MUTAHUE MUKPOKOHTPOILIEpa»?
23.I1lepeuncnute pexuMbl pab0OTHI HUGPOBUX BXOA0B/BBIX0JI0B MUKPO-
KOHTpoJuiepa?
24. Kak MO>KHO BBIBECTH MUKPOKOHTPOJIIIEP U3 CTPOSI, U KaKUE CIIOCcOObI 3alllu-
TBI OT 3TOTO CYILECTBYIOT?
25.IlonsiTue DiieMEHThl ABTOMATU3UPOBAHHOTO AJIEKTPOIIPUBO/IA.
26.Kakue 31eMeHTHI SIBJIIOTCS CUIIOBBIMH.
27.11o kKakuM IPU3HAKAM JIETSATCSI CUJIOBBIE SJIEMEHTBI.
28.Kakue 3J1eMeHTHI SIBIAIOTCS YIPaBJISIOIIUMHU.
IIpumep 3K3aMeHAIMOHHOTO ONJIeTA
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TOYBIIO «JIOHELIKUI HALIMOHAJIbHBIN TEXHUUECKWM YHUBEPCUTET»

Hamnpasnenue noarorosku: 13.03.02 « DJIEKTPOIHEPTETUKA U DJIEKTPOTEXHUKA»
[poduns: INEKTPONPUBOI U aBTOMATHKA.

Cemectp: 6
VYyeOHast AMCUUIIINHA: DJIEMEHThl aBTOMaTH3UPOBAHHOTO 3JIEKTPOIIPUBO/IA
BUJIET Ne 1
1. 300pa3ute BapuaHTHI MOIKIIOYSHHS] KHOTIKM K MEKPOKOHTPOJUIEPY. YKaKUTE 0COOCHHOCTH
HaCTPOMKN MUKPOKOHTPOJUIEPA ITPU ITOM.
2. JlaiiTe onucaHue MOCHUIKH, KOTOpast epeaaeTcs 1o mnocieaoparenbHomy naTepdericy UART.
3. Onpenenute MpUOIM3UTEIHLHOE OBICTPOICHCTBHE ITepeaun TpexX naHHbIX ¢popmara UINT32 mis
ckopoctu 115200 K6ur/c.
VYTBepkIeHO Ha 3aceaHuU Ka(eaphl ANEKTPONPUBOAA U aBTOMATHU3AIMH TPOMBIIIJIEHHBIX YCTaHO-
BOK, mpoTokosi Ne ot . .20 1.
3aB. xadenpoit Pozkapsika I1.1. DK3aMeHaTop Mupoumnuk J1.H.

KPUTEPUU
OLICHUBAHMS IK3aMEeHAIIMOHHOH pPadoThI
[0 JUCLMIUIMHE «DJIEMEHThI aBTOMATU3UPOBAHHOTO 3JIEKTPOIPUBOAA» Ui 00ydaro-
muxcs mo HanpasieHuo 13.03.02 «3naekTposHepreTuka u dAEeKTPOTEXHUKay (Mpo-
¢buiab — DAEKTPONPUBOJ] M ABTOMATHKA).

DK3aMeH MpOBOAMUTCS NUCbMEHHO Mo OwmneraM. buser coxmepxur 3 Bormpoca,
BKJIFOYAKOUIUI TEOPETUYECKHUE MOJI0KEHNUS U IPAKTUUECKNE HABBIKK B BUJIE PUCOBAHUS
CXeM, TOJyUYeHHUs] XapaKTepUCTUK 00bekTa. [Ipu HeoOXOoIMMOCTH OTBEYAIOIIMN J0J-
’KEH COIIPOBOIUTH HAITMCAHHOE MOSICHSIOIIEH CXEMOH (PUCYHKOM).

Bomnpocel 0XBaThIBalOT TEOPETUUECKYIO YacTh Kypca, a Takxke TpeOyIoT JeMOH-
CTpalliy MPAaKTUYECKHUX HABBIKOB, IOJYyUYEHHBIX CTYJEHTOM B XOJ€ Ja0OPaTOpHBIX pa-
0oT.

[IpaBuibHBII OTBET Ha MEPBBIM U BTOPOIl BONIPOC OlleHnBaeTcs B 18 6aiios, Tpe-
Ui - 20 6annoB. Ecnu oTBET HE CHA0KEH AOCTATOYHON MIUTIOCTPATUBHOCTBIO CHUMA-
eTcst 5 6amnoB. 3a ommbku B popMynax caumaercs S5 6amnoB. [Ipu orcyTcTBHuM mpa-
BUJILHOTO OTBETA HA MOCTABIICHHBIN BOMPOC 00YUYaIOIIUICS MOIyYaeT HOJIb OaJlIOB.
[TosrydyeHHbIe OaIbl 32 OTBETHI HA BOIIPOCH! OUJIETA CYMMUPYIOTCS U C YUETOM pe3yJlb-
TaTOB TEKYLIETO KOHTPOJI pabOTHI CTYJ€HTa BEIBOAUTCS UTOTOBast onieHka mo 100-
OaJLITbHOM 1IKaJe.

[TosryuenHas ouenka no 100-6aypHOM HIKane ONpEeIseT OLEHKY 0 rocyaap-
CTBEHHOM 1kazie u mkaine ESTS.
VYTBepKIAEHO Ha 3aceaHny Kadeapbl JIEKTPONPUBOAA U aBTOMATHU3ALUN
MPOMBIIICHHBIX YCTAHOBOK, MpoTokoI Ne ot . .20 T,
3aBemyrommii kadeapon Poszkapska I1.1.

4.3 Kpurepun oueHMBaAaHUS

OneHnBaHNE YPOBHS OCBOCHHUS CTYIEHTOM Y4€OHOTO MaTepralia JUCIUILTUHBI
«IneMEeHThl aBTOMATU3UPOBAHHOTO JIEKTPOIPUBO/IA» IIPOU3BOJUTCS B XO1€ TEKYLIETO
KOHTPOJISL ¥ TPOMEKYTOYHOM aTTecTaluu (CEMECTPOBOIO KOHTPOJIS).

Texyuwit KOHTPOJIb 3HAHUI CTYJEHTa OYHON (POPMBI O0YUEHHS OCYIIECTBIAETCS
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10 pe3yJIbTaTaM BBITOJHEHHBIX JTa00PaTOPHBIX padboT. BrinomHeHne 1abopaTopHbIX pa-
00T ¢ 3aIMTOI 0TUETA, BHIMOJIHEHUE KYPCOBOTO MTPOEKTA, MPEyCMOTPEHHBIX padoueit
IpOrpaMMON TUCIUIUINHBL, ABJISIETCS HEOOXOAUMBIM YCIOBHEM JIOIYCKa CTYJIeHTA K JK-
3ameny. [Ipu 3ToM 00s3aTeIbHBIMU CUUTAIOTCS TOIBKO 4 1a00paTOPHBIX PAOOTHI.

Pacnpenenenue 6auioB TEKyIIEro KOHTPOJIS pabOThI CTYJICHTA Ha MPOTSKEHUU
ceMecTpa MpuBeaeHO B Tabnuue 1.

Ta6nuna 1 — Pacnpenenenne 6a1aoB TEKYIEro KOHTPOJIS

dopma KOHTPOJIA Bo3moxHoe KO- [Ipumeuanue
JIM4ecTBO Oan-
JIOB
JIJ1s1 CTYIeHTOB OYHOM M OYHO-3a09HON (HOpM OOyUEHHSI
OTtuét no nmabopaTopHoOn 11 3a/iaHue BBINOJIHEHO NPAaBUIIbHO, IOJyUYEHHBIE pe-
pabore 3yJbTaThl 000CHOBAHBI, TPUBEICH aHATN3 TTOTYUYCH-
HOTO pe3ynbTara
7 3aJaHre BBIMOJHEHO B IIEJIOM MPaBUIIbHO, MOTYYEH-

HBIEC PEe3yJIbTAThI HE BCETIa 000CHOBAHBI, BOZHUKIIN
TPYJIHOCTU B O0BSCHEHUH MOJTYUYEHHBIX PE3yIbTaTOB

HToro no aadoparop- 44 W3 pacuéra mpoBeaeHHs ceMu JT1a00paTOPHBIX padoT.
HBIM padoTam (MaKcH- OreHuBaeTCs pe3yJIbTaThl KaXKI0M Ta00paTOPHOH
MAJIbHO BO3MOKHO€) paloTHI.
UTOT'O 44 MakcumanbHO BO3MOXKHOE

IIpoMe:kyTOYHASI aTTECTAMSA 10 PE3yJIbTaTaM OCBOCHHS JUCIUIUIMHBI B Ce-
MeCTpe MPOBOAUTCS B POpME ceMecTpOBOTO dk3amMeHa. DopMa nmpoBeieH s SK3aMeHa
— MUChMEHHAs. DK3aMEHAIMOHHBIN OMJIET BKIIIOYAET B 3 BOMPOCA, BKITFOUAIOIIMX Ma-
TEMaTHYECKOE ONMCAHUE CUCTEMbI YIIPABJICHUS, PYHKIMOHAIBHBIC H CTPYKTYPHBIC
CXEMBI, TIPUHIIMITBI IOCTPOCHUS HAOJIOIaTeIICi BEJTMYMH JIBUTATEIICH IEPEeMEHHOTO
Toka. [Ipu onleHnBaHNM CTyIEHTa HAa SK3aMEHE TPEIoIaBaTellb PyKOBOJACTBYETCS KPH-
TEPUSIMH, IPUBEACHHBIMU B TaOJIHIIE 2.

Tabnuma 2 — Pacnipenenenre 0aaioB 10 CEMECTPOBOMY IK3aAMEHY

dopma KOHTPOIS MaxkcumMaibHO
BO3MOYKHOE€ KOJIUYECTBO
0a/mioB

OTBET HAa BOIPOCHI IK3aMe- Bomnpoc 1 18
HAIMOHHOTO OuJieTa Bomnpoc 2 18
Bonpoc 2 20

UTOoro 56

HTroroBas oneHka onpenensieTcs myTeM CYMMUPOBaHUS KOJIMUECTBA OAIOB
M0 pe3yJIbTaTaM TeKYIIEro KOHTPOJIS U KOJIMYECTBa 0aJIOB MO PEe3yIbTaTaM CEMeCT-
poBOro 3k3aMeHa. MakCHMAaJIbHO BO3MOKHOE KOJIM4ecTBO 0asioB — 100.

[TosyuenHnas ouenka no 100-6annpHON HIKane OnpeaensieT OLeHKY 10 rocyaap-
CTBEHHOM 1ikane u mkane ESTS:

Cymma 6aj11oB Onenka Onenka
no 100-6aybHOM HIKae no mkaie ECTS 110 TOCYIAPCTBEHHOM IIKAJIE
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Cymma 6aj11oB Onenka Onenka
1o 100-6aybHOM 1IKae no mkaine ECTS 110 TOCYIAPCTBEHHOM IIKAJIE
90-100 A OTIU4YHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIHHO
35-59 F He
034 F* YIAOBJIETBOPUTEIHHO

* — ¢ 00513aTeTLHBIM MTOBTOPHBIM M3yYE€HUEM JTUCITUATIITAHBL.

4.4. Ilpumep TeKylIero onpoca Ha JIeKUMOHHBIX M JJA00PATOPHbIX  3aHA-
TUSAX

1. YUto 3naunt USART? Uem on otiinuaetcst or UART?

2. Kakne nocrouncra n Henoctatku USART?

3. Uro Takoe cTapToBbIit/cTonoBbI 6uT? Kak onpeaenurs, 4To Haya-
Jach/3aKOHYMIIACh Nepeaada/moayyeHrue JaHHbIX ?

4. Yrto Takoe OUT YETHOCTH, HY’KHO JIK €r0 UCIOJIb30BAThH?

5. Ckonbko moayneid USART conepxut miata STM32F47?

6. Uro 3nauut nporpamma TARGET u HOST?

7. Kakue nactporiku Mmoayiasi USART Hy>KHO HCIIOIB30BaTh JI MEpEa-
yu/moryderust 1anabplx B TARGET. Kakue 6510k HyKHO UCTIOIB30BaTh B MOJIEIH
HOST nns nepenauun/morydeHus: JaHHBIX M KaKWe Ha KaKWUe TapaMeTphl Hy>KHO oOpa-
TUTh BHUMaHUE JIJI1 KOPPEKTHOU paboThI?

8. Kakue ¢hopmatel nanHbIx MOXxHO niepenaBath mo USART, u kakue u mouemy
PEKOMEHYETCsl UCTIOIb30BaTh?

4.5 KypcoBoe nnpoeKTHpoOBaHHe
He npenycMoTpeHO yueOHBIM TUIAHOM.

S PEKOMEHAYEMAS JIUTEPATYPA

Jlureparypa:

OcHoBHas:

1. Anyuun A.C. Cuctemsl yrpaBi€HUs DJICKTPONPUBOAOB [DIECKTPOHHBINA pe-
cypc] : yueonuk qis By30B / A.C. AHyuuH. - 19 M6. - M. : MDOU, 2015. - 1 daiin. -
Cucrem. TpeboBanus: Acrobat Reader. - PesxxuM gocTyma: 1ocTyn depe3 JTMYHBINA Ka-
OWHET CTYyJICHTA.

2. Kammok B.C. MexaTpoHHBIE MOIYJH U CHUCTEMBI B TEXHOJIIOTHYECKOM 000-
PYIOBaHUM AJII MHKPOIJIEKTPOHHKHU : yuebHoe mocobue / Kammok B.C., Kammiok
J.B.. — Munck : PecnyOnukaHCKuii MHCTUTYT NPOQECCHOHATBHOIO OO0pa30BaHUS
(PUIIO), 2016. — 384 c. — ISBN 978-985-503-627-3. — TekcT : 2NEKTPOHHBIN //
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/67660.html (mata oGpa-
mieHus: 08.02.2022). — Pexxum focTymna: Jisl aBTOPU3UP. MOJIb30BATENEH.

JlomoJiHUTEILHAS
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3. Kanyrun M.B. Jluarnoctuka 3J€KTpOMEXaHUYECKUX CUCTEM TPAHCIIOPTHOTO
koMmruiekca. Kon-taktHast ceTh : yuebHoe nocodue / Kanyrua M.B., buptokor B.B.. —
HoBocubupck : HoBocuOup-CKuil TOCYAapCTBEHHBIM TEXHUYECKUM YHUBEPCHUTET,
2015. — 132 c. — ISBN 978-5-7782-2744-6. — Texkct : snektpoHubii // IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91345.html (nata oOpamenws:
08.02.2022). — Pexum nocTymna: sl aBTOPU3HUP. MOJIb30BATENCH.

4. boposckuit A.C. I[IporpammupoBaHre MUKpOKOHTpoiiepa Arduino B HH-
(hOopMaIMOHHO-YTIPABIAIONINX CUCTeMaxX : ydeOHoe mocobue / boposckuit A.C.,
Hpeitnep M.IO.. — Openbypr : OpeHOyprckuili rocyJapCTBEHHBIN YHUBEPCHUTET,
ObC ACB, 2017. — 113 ¢. — ISBN 978-5-7410-1853-8. — TeKcT : 3JIeKTpOHHBI //
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/78913.html (mara o6pa-
menus: 08.02.2022). — Pexxum gocTtyma: ajis aB-TOPU3HUD. MOJb30BaTENEH.

6 YYHEBHO-METO/IMYECKOE OBECIIEYEHUE JJUCIHUIIJINHBI
YuebHo-MeToanveckue u3aanus, paspadboranasie B JJonHTVY:

5. Meroauyeckue pEeKOMEHJAIMK K BBIOJHEHUIO JAOOPATOPHBIX padOT MO
JTUCHUIUIMHE «DJIEMEHThl CUCTEM AaBTOMATHU3UPOBAHHOI'O 3JIEKTPONPUBOAA» [DJEK-
tporsbiid pecypc] / TOYBIIO «JIOHHTY», Kad. DnexkrponpuBom u aBTOMaTH3AIHS
IIPO-MBIIUIEHHBIX YCTaHOBOK; cocT.: JI. H. Mupomnuk. — lonenk: JOHHTY, 2021. -
1 ¢aiin. - Pexum nocrymna: JOCTYI Yepe3 JUYHbIN KaOMHET CTyIeHTA.

6. MeTonuyeckue peKOMEHIAINN K CaMOCTOSTEIbHON padoTe MO JUCIUIINHE
«DNEMEHTBI CUCTEM aBTOMATU3UPOBAHHOTO JIEKTPONPUBOAA» [ DIEKTPOHHBIN pecypc|
/ TOYBIIO «IOHHTVY», Kad. DnekTponpruBo U aBTOMATHU3aIlUs MPOMBIITUICHHBIX
ycTaHoBOK; cocT.: JI. H. Mupomnuk. —lonenk: JJOHHTY, 2021. - 1 ¢aiin. - Pexxum
J0CTyMa: JOCTYI Yepe3 JTNYHbIN KaOUHET CTyeHTa.

JIEKTPOHHO-UH(OPMAIMOHHBIE PeCyPChI
OBbC JIosHTY — http://donntu.ru/library

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHUIIJIMHBI
7.1. JlekKuMOHHBIEC 3AHATHA:

VYuebOnas aynutopust Ne§.303 yueOHBIN Kopryc 8 ajisi MPOBEACHUS 3aHSATHUM
JEKIIMOHHOTO THUIIA, KyPCOBOTO MPOEKTHUPOBAHMWS, TPYIIOBBIX W WHIAWBUIYATHHBIX
KOHCYJIbTAlMM, TEKYIIEr0 KOHTPOJISI U TPOMEKYTOUHOUN arTecTanuu (MyJIbTUMEIHI-
Hoe oOopynoBanue: kommbioTep Intel Celeron E1200, onmepanmnonHas cucrtema
Windows XP Professional x86/64 (akagemMuueckas IMOJAIUCKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (GecrmathHas Bepcus),
MYJIBTUMEIUUHBIA TTPOCKTOP, IKPaH; CHEIUATN3UPOBaHHAS MEOENh: TOCKA ayaUTOpP-
Has, CTOJIbl ayJAUTOPHBIE, CTYJIbsl YUCHUUECKUE; TEMOHCTPALIMOHHbBIE CTEH/IbI U I1JIa-
KaThl).

7.2 JlabopaToOpHBbIE 3aHATHSA:

CrnenmanusupoBanHas jgadoparopust Ne8.113, koprnyc 8 s mpoBeaeHus jgado-
PATOPHBIX 3aHATHM, TPYNIOBBIX U WHAMBUIYAIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOH-
TPOJIA U MIPOMEXKYTOUHOHM aTTecTaruu. Crienuanu3upoBaHHOe 000pyI0BaHUE: POOOT-
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manunyJsarop Manus; 31 npuntep «Prusa 13 tronXY» (Kurait), 3 /] npunTtep, caenan-
uelii crynentamu (JHP), 3 /] npuntep «Solidoodle» (CIIA). Ctenn 1. JlabopaTtopHbrit
CTeH] AJis u3ydeHus napamerpupoBanus 1Y ¢upmbr Siemens npu momoru 6a30Boit
nanenu omneparopa: [T Micromaster 440, 15 kBT, 6a3oBas nmanenp oneparopa, JBUra-
tenb AO2-51, 7.5 kBt. Crenp 2. JIabopaTopHbIi CTEH JJIs M3y4YEHUs MTapaMeTpUpo-
Banus [1Y ¢upmbr Siemens npu nomormu [1K: ITH Micromaster 440, 15 kBT; npura-
tenb AO2-51, 10 kBT, moxynb cBs3u ¢ [IK. Crenn 3. JlaGopaTopHbIil CTEH IS U3Y-
YEHUS! MEXaHUYECKUX XapaKTEepPUCTUK acuHXpoHHOTro ABuratesns: [1Y Altivar 5, 4 kBT,
neurarenb AK 52/6, 2.8 kBt; Tupucropssiii mpeobpazoatens 916, 11 kBT; Harpy-
3ouyHast mamuHa [TH®-45, 3.6 kBt. Creng 4. JlabopaTopHblii CTEHA ISl U3YUYCHUS
U(POBBIX CUCTEM YIPaBICHUS TUPUCTOPHBIM JIEKTPOINPUBOJIOM MOCTOSHHOIO TOKa:
TUPUCTOPHBIN TipeodpazoBatens bTY-3501, mnata ALTI/ITAIT 5710 Octagon systems,
maaTta rajbBaHnyeckux passsizok SCMPBOS, nsurarens [IbCT-32, 1,2 kBt. Crenn 5.
JIabopaTopHbIil CTEHI A MCCIEAOBAaHUS OJHOKOHTYPHOM CHUCTEMBI PEryJIHpOBaHUS
ckopoctu cuctembl TPH-AJ[: xoMmmjiekTHas THPUCTOpHAs CTaHUUS YIpaBiICHUS
TCYP-UII, neuratens AK60-4 ¢ ¢.p., 7 kBT, reneparop nocrosiuaoro toka I1-52, 6.5
kBT. Ctenn 6. JIabopaTopHblii cTeHn s u3ydeHus napamerpupoBanus [1U ¢pupmbr
ABB: ITH ACS-550, 4 kBt, neurarens 2AU80B2ITAY2, 2.2 kBt. Ctenp 7. JIaGopa-
TOPHBINA CTEH/I JIJIsl UCCIIEIOBAHUSI CUCTEMBI DJIEKTPOIIPUBO/IA C YIIPABIECHUEM I10 LIETIH
BO30yXneHus nsurarens: uccienyemas mammaa [IBCT- 22, 0.6 kBT, TupucTopHbIN
npeoOpazoBarens Bo30ynutenss OT-3P, 1 kBt. Crenn 8. JlaGoparopublii cTeHA s
UCCJIEIOBAHUS IBYXKOHTYPHON CHCTEMbl TOJUYMHEHHOTO PEryJIMpPOBaHUs: UCCIeaye-
mbiit nBurarenb [IBCT-32, 0.8 kBT, peBepcUBHBIN TUPUCTOPHBIN TMpeoOpa3zoBaTeib
g uccnenyemor mamuubl BTY-3601, mkad «Kenp-84», peBepcUBHBIA THPUCTOP-
HBII TipeoOpazoBatens IT6 nutanus Harpy3ounoit mammssl [1-31, 0.7 kBt. Ctenn 9.
JlaGopaTopHbIil CTeH]l AJi1 UCCieIOoBaHUS LU(POBBIX CUCTEM YIIpaBieHUs Ha 0aze
MUKPOMOTOpPa U MUKpOKOHTpoJuiepa STM32F4.

[Tpubopuoe obecneuenue: nasuibHas cranuus Lukey852d, ucrounuku nuranus Mas-
teram MR3003M-2, Atten TPR3003T, Masteram Mr3003, 31eKTpOHHBII OCLIUILIO-
rpad SIGLENT SDS1072CML, nnatra ALIT m-DAQ, natunku Hanpsbkenuss LEM
55p, natunku HanpstkeHuss CYHVS025A. Kommbroteproe obecrieueHre: KOMITbIOTe-
ps1 Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 1 Windows
7 (axkagemuueckas noanucka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecnnaTHas
Bepcusl), mporpaMmHoe obecrneueHue a1t padotsl ¢ T4 pupmer ABB
«DriveWindowLight2» (6ecrmaTHast Bepcust), mporpaMMHOe obecrieueHue 1 padbo-
oI ¢ [1Y upmsbr Siemens «Drive Monitor» (6ecrataast Bepcusi). MyibTUMEUITHBIN
IPOEKTOP, IKPAH MPOESKIMOHHBIN, ClIeUATM3UPOBaHHAsE MEOEIb: JOCKa MEePEIBUK-
Hasi, CTOJIbI Ay JUTOPHBIE, CTYJIbsl YUEHUUYECKHE.

7.3 CamocTosiTe/ibHasA padoTa:

[Tomerenus 11 CaMOCTOSITENIbHON pabOThI C BOBMOKHOCTBIO MOAKIIOUEHHUS K
cetu "MHTEpHET" M 0OECTIeYeHUEM JI0CTyTIa B DJIEKTPOHHYI0 HH(DOPMAIMOHHO-
o0pa30BaTeNbHYIO Cpely OpraHu3alliy: YUTAIbHBIC 3aJ1bl, YueOHbIe KopITyca 2,3 (KoM-
MBIOTEPHAs TEXHUKA C BO3MOYKHOCTBIO IOKITIOUEHUs K cetu « IHTepHeT» u obecrnede-
HUEM JIOCTYIIA B 3JIEKTPOHHYIO HH(OpMALIMOHHO-00pa3oBaTebHyto cpery (QMOC
JNOHHTY) u anextponno-6udaunoreunyto cucremy (3bC IPRbooks), a Takxke B03-
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MO>KHOCTBIO MH/IMBHTyJIbHOTO HEOIPaHWYCHHOTO A0cTyna ooydarommxcs B 9bC u
BOUNOC nocpencrteom Wi-Fi ¢ nepconanbHbix MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - o6mectBennas aunenzuss MPL 2.0, Grub loader for
ALT Linux - muiensus GNU LGPL v3, Mozilla Firefox - muniensust MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuniensust GNU GPL).



