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PABOYAS ITPOTPAMMA JUCHUITJIMHBI
b1.B.J]12.01.02 JaemeHTHI cHCTEM

ABTOMATHU3UPOBAHHOI'0 3JCKTPOIIPHUBOAA

(XOZ ¥ HaUMEHOBAaHHE JUCIUIUINHEI COITaCHO YU4eOHOMY ILIaHy)

Hanpasienue noarorosku 13.03.02 DnekTposHepreTuka 1 3JIeKTPOTEXHHUKA
(cTIenMaIbHOCTB):
(KO ¥ HAMMEHOBAHKE HAMPABICHHS IOATOTOBKH / CIELHATBHOCTH)
HanpasnenHocTs (mpoduib): DNIeKTPOCHAOKEHNE
(HanMCHOBaHNe POQHIIS / MATHCTEPCKOR IPOrpaMMBl /CTICLUaH3aIIH)
[Tporpamma: OakaylaBpuaT
(OakanaBpHaT, MarucTpaTypa, CeUaIUTET)
dopma o0ydeHUs: OYHasi, OYHO-3a0YHAasl, 3a04HAs
(0uHas, 3a04Has, OUHO-3a04HAs)
dopma oOydeHUS: Ounas OuHo - 3aoyHas
3a04Hast

Cemectp(bl) 6 8 8
OO01mas Tpya10EMKOCTh B 3.€./dacax 3,0/108 3,0/108 3,0/108
KonrtakTtHas padota (4ac.), B TOM 4uclie: 53 22 12
JeKiuu (Jac.) 34 10 4
nabopatopHbie paboThI (4Yac.) 17 8 2
MpaKTHYECKUE (CEMUHAPCKUE) 3aHsATHsI(Jac. ) - - -
CamocrosiTenbHas paboTa (4ac.), B TOM YHCIIE: 55 86 96
KypCOBOM MpoeKT (pabora) (cMecTp/yac.) - - -
KoHTposb (3x3ameH, yac./3a4ér) 3auer 3a4uer 3a4er

llonenk, 2023 r.
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1. OBBEKT, HEJIb 1 3AZTAYN OCBOEHMUSA TUCHUIIJINHBI

[enpto MUCHUIUIMHBL SBISIETCS: (POPMHpPOBAHUE KOMIIETEHIIUH, HEOOXOIUMBIX
IUIA PELICHUS] TEOPETUYECKUX U MPAKTHUECKUX 33/1a4 B MPOPECCHOHATBHOMN AesITelNb-
HOCTH, CBS3aHHOM C IPOEKTUPOBAHUEM, UCIIBITAHUEM M JKCILTyaTallMell TEXHUYECKUX
CPEIICTB, HA OCHOBE KOTOPBIX BBITIOJHAIOTCS COBPEMEHHBIE MHTEUICKTYaJIbHbIE CHU-
CTEMBI yIIPaBJICHHS aBTOMATHU3UPOBAHHBIX AJIEKTPOIPUBOIOB.

3amaun Kypca COCTOAT B M3YYEHHH KiacCU(UKAllMU, HA3HAUYEHHUS, YCTPOUCTBA,
NPUHIMIA JIEUCTBUS, OCHOBHBIX XapaKTEPUCTHK U OOJACTH MPUMEHEHUS] OCHOBHBIX
AJIEMEHTOB CHCTEM AaBTOMAaTHU3MPOBAHHOTO DSJIEKTPOINPHUBOJIA; TOJYYECHUH YMEHHI
MPUMEHSATh TOJTYYEHHBIC 3HAHUS TIPU MPOCKTUPOBAHWUU W DKCIUTyaTalldd CHUCTEM
yIPaBJICHUS] JIEKTPOIPUBOJAAMHU U aBTOMATUKHU MTPOMBIIIICHHBIX YCTAHOBOK U TEXHO-
JIOTUYECKUX KOMIUIEKCOB; HABBIKOB 3JIEMEHTAPHBIX PACUETOB MPOCTEUIINX YCTPOUCTB
aBTOMATHKH, CPAaBHUTEIBHOTO aHAJIN3a OJHOTHITHBIX YCTPOWCTB aBTOMATHKH, COTJIa-
COBaHMSI YCTPOICTB aBTOMATUKHU.

B pe3ynbTaTe 0CBOCHUS TUCHUILIIUHBI CTYACHT JIOJKEH

- 3Hamb (PU3NYECKUE SIBJICHUS U 3aKOHOMEPHOCTH, TMOJIO)KEHHbIE B OCHOBY CH-
CTeM aBTOMATHKH B aBTOMATH3UPOBAHHOM OJJIEKTPONPHUBOJE; OCHOBHBIC THUIIBI JJie-
MEHTOB CHUCTEM aBTOMATHU3UPOBAHHOTO JJIEKTPOIMPHUBO/IA; XapaKTEPUCTUKU OCHOBHBIX
AJIEMEHTOB, SIBJISIONIMXCS COCTABHBIMHU YacTsIMU aBTOMATU3UPOBAHHOTO AJIEKTPONPHU-
BOJIa; CTPYKTYpPHBIE CXeMbl U (PYHKIIMOHAIbHBIE CBOMCTBA CHCTEM aBTOMATH3UPOBAH-
HOTO DJIEKTPOIIPUBO/IA; METOMBI pacueTa 3JIEMEHTOB M MCCIEAOBAHUSA MX XapaKTepu-
CTUK IyTeM JIa0OpaTOPHOTO IKCIIEPUMEHTA U KOMIIBIOTEPHOTO MOJACIUPOBAHUs; (hu-
3MYECKHE 3aKOHOMEPHOCTH, MOJIOKEHHBIE B OCHOBY IIPUHIIUNA JCHCTBUS U KOHCTPYK-
[IUU PAacCCMaTPUBAEMBIX DJIEMEHTOB; AJEKTPUUYECKHUE alllaparbl KaKk CPEACTBO YIpaB-
JICHUS peKUMaMH paOOTHI, 3alIUTHl U PETYJINPOBAHUSA MAPAMETPOB aBTOMATH3UPOBAH-
HOTO 3JIEKTPOIPHUBO/JIA.

- yMemb ONpPENEIsITh MapaMeTPhl AJIEMEHTOB CHCTEM AaBTOMATHU3UPOBAHHOTO
AJIEKTPOTIPUBO/IA; MUCIIOIH30BATh SJIEMEHTHI IIPU CHHTE3€ CUCTEM aBTOMATHU3HPOBAHHO-
ro AJIEKTPOIPUBO/IA; BHIOMpATh JIEMEHTHI Ha OCHOBE WX TEXHUYECKUX JTAHHBIX; CO-
CTaBJISITh MATEMATUUECKOE OMMCAHUE PJIEMEHTOB JUISl OIICHKU CTAaTUYECKUX U JUHAMU-
YECKUX XapaKTEPUCTUK CHCTEMBI SJICKTPONPHUBOIA; COTJACOBHIBATH PA3HOTHITHBIC
AJIEMEHTHI CUCTEM aBTOMATHU3HPOBAHHOTO AJIEKTPOTPUBO/IA;

- gnademsb HaBBIKAMU Pa0OTHI ¢ IEPUPEPUINHBIMA YCTPOMUCTBAMU COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB, aHajn3a pa0dOoThl AJIEMEHTOB U MPOCTEHIINX YCTPONUCTB yIpaB-
JICHUSI TPOMBINIJICHHBIMA yYCTAHOBKAMH M TEXHOJOTHYECKHMMH KOMIUICKCAMH Ha WX
OCHOBE, HWCIOJb30BAaHUS TMOJTYYCHHBIX 3HAHWUW TMPH MPOESKTUPOBAHUM MPOCTEHIINX
YCTPOWCTB YyNpaBlIEHUs MPOMBIIUICHHBIMU YCTAHOBKAMH U TEXHOJIOTMUYECKHUMHU KOM-
TJIEKCaMH.

[lepeuncieHHbIe pe3ynbTaThl 00YUSHHUS SIBISIOTCS OCHOBOU AJ1s1 (HOPMUPOBAHUS
CIEAYIOIIMUX KOMIIETCHIIUM:

- YMEHHUE MOJIEIUPOBATh OOBEKTHI MPOPECCUOHATBLHON NEATEIBHOCTH C UCTIOIb30-
BaHMEM CTAHJIAPTHBIX MAKETOB U CPEJICTB aBTOMATU3UPOBAHHOTO IMPOCKTUPOBAHUS
(TIK-2);



- CITOCOOHOCTBIO PACCUMTHIBATH PEKUMBI PaOOTHI AIEKTPOIHEPTETUUECKUX YyCTa-
HOBOK Pa3JMYHOTO Ha3HAYEHUSI, ONPEESATh COCTaB 000OPYAOBAHUS U €r0 HapaMeTphl,
CXEMBI AJIeKTpodHepreTudeckux o0obekToB ([1K-4).

2. MECTO JUCILUITIJIMHBI B OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMME

JlucuuruinHa OTHOCUTCS K 4acTd, GopMUpyeMOl yuacTHUKaMU 00pa3oBaTeIb-
HbIX oTHOIIeHU broka 1 nuciuniaue (Moaysei) yueOHOro miaHa.

basupyercs Ha 3HAHUSAX U YMEHUSAX, KOTOPBIC CTYACHT MPUOOPET IPU OCBOCHUU
MPEANMICCTBYIOMNX AUCITUIUIMH: mMeopemuieckiue OCHOBbL 3IeKMPOMEXHUKY, UHGDOD-
Mamuka, 3MeKmpoOHUKA U MUKDOCXeMAmMeEXHUKA, MUKPONPOYeCCOPHAsL MEXHUKA.

3HaHUA ¥ yMEHUS, NPUOOPETEHHBIE MPU OCBOCHUM JAHHOW JUCHHUILIMHBI, pea-
JU3YIOTCS CTYAEHTOM IIPU HPOXOHCOEHUU 20CYOAPCMBEHHOU UMO2080U AmMmeCcmayuu.
3. CTPYKTYPA U COAEPKXAHUE JUCHUILINHBI
3.1. PacnpeesieHne y4eOHBIX YACOB M0 TeMaM JUCHMILUIMHBI U BUAAM 3aHATHH

HaumMmenoBanue TeMbl KOJII/I‘-IGCTBO qaCoOB O“IH/S&O“IH
(conmeprKaTeIbHBIX MOIYJICH) B Tom uucne
Bceero | Jleknuu | Jlabop. | Ilpakr. CP
(Cemum.).
Tema 1. OOmue TOHITHS TUCIIATLIN-
HEIL 2/2/2 1/-/- 1/2/2
Tema 2. Otnamodunas miara 3/3/3 9/./- 1/3/3

STM32F4Discovery

Tewa 3. Ocriopel paGotel ¢ WHOPOBH- | 99/10/10 | 1/1/1 | 420 | - | 7/9/11

MH BXOJaMH BbIXOAaMU

Teva 4. VHUBCpCATGHbI aCHIXPOH- | 10/17/16 | 6/1/0 | 4/2/0 | -I-- | 9/14/16

HBIN MMPpHUEMO-TICPCAATIUK

Tema 5. [lIupoTHO-UMITYIIBCHASA MO-
JyJIAIMsS OPH YIIPABIECHUH JIBUraTe- 18/18/16 | 6/2/0 3/2/0 -/-1- 9/14/16

JIIMH

Tema 6 Pabota ¢ muekpeTHEMI 1T- | 5000119 | g/2/1 | 6/2/2 | -/-- | 10/16/16

YUKaMHu

Lewa 7. Pabota ¢ anatorosumit KT 15/16/17 | 6/2/L | 0O/0/0 | -- | 9/14/16

YUKaMHu

Tema 8. IIpuHiune! npeodpa3oBaHus

HEDJIEKTPUYECKHUX BEJIUYMH B DJIEK- 13/14/15| 5/2/1 -/-1- -[-1- 8/12/14
TPHUYECKHE.

Tema 9. MeTonbl yMEHbIIEHMS IIYMOB

Y [IOMEX B UHTEIUIEKTYAIbHBIX CHCTE- 21212 1/-/- 1/2/2

MaxX YIIpaBJICHUS.

HOHOJ’IHHTGJ’IBH&H KOHTaKTHasAa

2/4/6
pabota
KypcoBas pabota (rmpoekr) 0 0
HToro mno BUgaMm 3aHATUN 108 34/10/4 | 17/8/2 55/86/96
KoHTpoib 0

HUTOI'O: 108




(I)opanOBaHne KOMIIETEHIIUH B Pe3yJabTaTe 0CBOCHUA TEM THCHUIIJINHBI

Komnerenuuu Tembl TMCUMILUITHHBI, HalleJIEHHbIE HA BHIPA0OT-
KY KOMIIEeTEeHIINH
[1K-2 Tembr 1-9
[1K-4 Tembr 3-9
3.2. Jlekuuu

Tema 1. Oowue nouamus oucyuniumsl

Conepxanue Temsl 1:
Tonsmus u kiaccugurkayus 21emMeHmos UHMeNIeKmyaibHblX CUCeM YAPAGLEeHUS Me-
xampounvix mooyneu. Cunosvie snemenmol, YNPAGIAOWUE dIeMEeHMbl, UHMENNeKN)-
albHble JNIeMeHmMbl, MUKPOKOHMPOJLIEePbl, OAMYUKU.

Jlumepamypa k meme 1: [1-4]

Tema 2. Omnaoounas nrama STM32F4Discovery
ConepxxkaHue TemMbl 2:
Onucanue omaaoounou naamol u koumpoarepa STM32F407VGT6 ¢ so0pom
Cortex-M4F. Apxumexmypa ARM u 32-paspsonvix muxpokonmpoaiepos STM.

Jlutepatypa k Teme 2: [1-4]

Tema 3. Ocrogbl pabomul ¢ yugposvimu 6x00amu 8bIX00aAMU
ConepxaHue TeMbl 3:
Tpunyun pabomol yugposwvix 6x0008/8b1x0008. llapamempuposarue, pexcumol
pabomvl. OcHOBbL NOOKIIOYEHUSL OUCNIESL.

JIuteparypa K Teme 3: [1-4]

Tema 4. YVuusepcanvHulii acuHxpoHHbILL NPUEMO-NePeOamuyux.
Conepxanue tembl 4: Onucanue unmepgetica RS-232. Jlocmouncmea u Hedocmamxu
UART, spemennsie ouazpammovl pabomsi, 0cob6eHHOCMU pAOOMbL 8 ACUHXPOHHOM U
cuHxpornom pesxcume. Ocobennocmu pabomot u Hacmpotuixu mooyneit UART naamol
STM32F4. Ilpumepvi: KOMIIBIOTEP-IIJIATA, CMAPT®OH-IIJIATA.

Jlutepatypa k Teme 4: [1, 3]

Tema 5. [llupomuo-umnynvcHas MoOyIsAYus npu ynpasieHuu 08uUcamensimu
Conepxanue TeMbl 5: Onucanue sosmoxchocmeti pabomul LIIUM-2enepamopos nia-
mul. Xapakxmepucmuka npocmeuiux MaioMouHbix Opatieepos YnpasieHus ogueame-
aamu. Tlookntouenue niamol k Opatisepy u osueamenio. llpoepammuposanue eenepa-
mopa LLTHAM.




Jluteparypa k Teme 5: [1, 3]

Tema 6. Paboma c Ouckpemuwvimu 0amuyuKkamu.

Cooeporcanue memwvt 6. Onucanue unmepeticos SPI u 12C. Ilpunyunst pabomsi ¢ ak-
ceylepomempamu, upoCKonamu, MazHUmMoMempamu.

Onucanue ocobennHocmeil pabomvl 0amM4UKa NPUOIUNCEHUSL.

Huckpemuvle damuuxu yena nosopoma. Mcnonv3osanue K6aopamypHo2o aieopumma.
Jlutepatypa k Teme 6: [1, 3]

Tema 7. Ocobennocmu pabomot ¢ ALIIT u [JAI1

Conepxanue teMbl 7: Onucanne nepudepuiinbix moayaei AL u LTAIL Oco-
OCHHOCTH MOAKJIIOUCHHS K HUM BHEIIHUX YCTPOUCTB. [IpuMepsl mporpaMMupoOBaHHS.

Jlutepatypa k Teme 7: [1, 3]

Tewma 8. Ilpunyunsi npeobpazosanus HedNeKMPULECKUX GEIUUUH 8

anexkmpuyeckue. Ocnoswvl cmanoapma npomsiuiiennou cemu CAN

ConeprkaHue TeMbI 8:
I pynnel puzuueckux eenuyun, KOmopwvle UMeOn Mecmo 6 CUCeMAax AMOMaMmuKy.
Tunwl npeobpazoeameneti HeINEKMPUUECKUX BETUYUH 8 dNleKmpudecKue. Xapakmepu-
cmuxu npeobpazoseameneil. /lamuuxku memnepamypol u3 nAAMuHbl U HUKeA, 0amyuku
subpayuu, 0asieHus u m.o.

Cmpykmypa KOHmMpOoAbHO-UMEPUMENbHBIX U YIPAGTIAIOUUX CUCTNEM.

Jlureparypa k Teme 8: [1-4]

Tema 9. Memoowst ymernbueHus wymos u nomex 8 UHMe1eKmyailbHblX CUCTeMAaX
VApaseneHusl.
Copeprxanue TeMbl 9:
l'anveanuueckas pazesska
3azemnenus
IKpanuposarue CUCHANbHLIX NPOBOOOS.

Jlutepatypa k Teme 9: [1-4].

3.4. JlabopaTopHblie padoThI

Ne Tema paboThl Ob6mwem, | Jlutepa-
/11 yac. Typa
1 BBenenune 1/-/- [5,6]
2 IMudpossie Bxoab1, Boixoabl 1 LCD qucmeit 4/2/1 [5,6]
3 Wutepdeiic UART, bluetooth (MIT) 4/2/- [5,6]
4 MexaHHUeCKUe JaTYUKU YTIIOBOM CKOPOCTH U yIJia IOBOPOTa 4/2]- [5,6]
5 IIIM ympaBiienue asurareseM mpu momoinru apaiisepa, CEPBO 4/2/1 [5,6]
Hmozo 17/8/2




3.5. CamocrosiTeibHast padoTa CTyIeHTa

Ne Buapl camocTosiTennbHON paboOThI CTYeHTa O0BeM, yac.
/11 OuH/04H-
3a04/32049H
1 M3y4yeHue JeKIIMOHHOTO MaTepuaa 34/39/23
2 IToaroToBka K MPakTUYECKUM 3aHSATUSIM 0/0/0
3 IToaroroBka K J1abopaTopHbIM paboTam 21/38/44
4 BrinonHenue KypcoBoro npoeKTa 0
5 BrimonHenue KkypcoBoii paboThl 0
6 BBbinosTHeHne WHAMBUIYaIBHOTO 33/1aHHSI 0/9/9
HWrtoro: 55/86/96

KypcoBoii npoekT (paboTa) B yueOHOM IJIaHE HE MPEyCMOTPEH.

4. ®OPMbI KOHTPOJIAA OCBOEHUA JUCIIUITJINH

3.6 KypcoBoii npoekT (padoTa), HHAMBUAYAJIbHOE 3a1aHHE

JUIsl OLIEHKH YPOBHS MPAKTHYECKOTO0 IPUMEHEHUS H3YUYEHHOTI'O TEOPETUYECKOTO
MaTepuaja IpeayCcMaTpUBaeTCs BBIMOJIHEHUE pacu€THOM paboThl . MIHIuMBHUyanbHOE
3a1aHUE MPETyCMATPUBAET [6] MOAKIIIOUEHNE TATYNKA K MUKPOKOHTPOJUIEPY, IS Ye-
IO BBIMOJHAETCS pacyeT HOPMHUPYIOUIETO YCUJIMTENS C BBIOOPOM AJIEKTPOHHBIX KOM-
MTOHEHTOB.
PekomeHnnyemblii 00beM pacdeTHOW paboThl ¢ pucyHkamu — 10 10 cTpaHui
dbopmara A4 (210%297 mm)..

4.1 Kputepuu u mKaJbl 1JI1 HHTETPUPOBAHHOW OLIEHKH YPOBHS chopmu-
POBAHHOCTH KOMIIETEHIIM U

Cocmasenaowas komnemeHyuu — NOJIHOMA 3HAHUU
HYJICBO YPOBEHB: HEBEPHbBIC, HE APTYMEHTHPOBAHHBIE, C MHOMXECTBOM T'PYOBIX

OIMUOOK OTBETHI HAa BOMPOCHI. YPOBEHb 3HAHUH HIKE MUHUMAIBHBIX TPEOOBAHNUI;

MHUHUMAaJIbHBIN YPOBCHL: AaHbI HE IIOJHBLIC, HCTOUHBLIC M1 HCAPIr'YMCHTHPOBAHHLIC OT-

BETHI Ha BOIPOCHI. J[OMyIIeHO MHOTO IpyObIX OIIMOOK. YPOBEHb 3HAHUN HUXKE MU-
HUMAaJbHBIX TPEOOBaHUM;

HOpOFOBI::IfI YPOBCHL: JaHbI HCAOCTATOYHO ITOJIHBIC, TOYHBIC N apPIr'yYMCHTHUPOBAHHLIC

OTBETHI Ha BOIPOCHL. [1710X0 3HAET TEPMUHBI, ONPEAEIECHNS U TOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIECHHUS, TPUHLMUIIBI. JIOMyIIeHO MHOTO HErpyObIX OIIMOOK;

CpCI[HHfI YPOBCHB: JaHbl JOCTATOYHO ITIOJIHBIC, TOYHBIC U APIr'YMCHTHPOBAHHBIC OTBC-

ThI HA BOIPOCHL. B IIeJI0OM 3HAeT TEPMUHBI, ONPEACICHUS M TTOHITHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIICHUSI, IPUHIMITEL. JIOMyIIIEHO HECKOJIBKO HErpyObIX OIIH-
00K;




- IPOJABHUHYTBI YpOBEHb: JIaHbI MOJIHBIE, TOYHbIE U APIYMEHTUPOBAHHBIE OTBETHI Ha
BONIPOCHI. 3HAET TEPMUHBI, ONPEAEICHUS U MOHSITHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, IPUHLIMUIIBL. J[OMyIIIEHO HECKOIBKO HETPYOBbIX OIINOOK;

- BBICOKMM YPOBEHB: JIaHbI IIOJHBIE, TOYHBIE U aPIyMEHTHUPOBAHHBIE OTBETHI HA BO-
IPOCHl. 3HACT TEPMUHBI, ONPEACIICHUS U IOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIECHMSI, IPUHIHUIIBI. J[OIYIIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasenaowas komnemeHyuu — ymMeHus

- HYJIEBOM YPOBEHbB: IIOJHOE OTCYTCTBUE IIOHUMAHUS CYTH METOJIMKH PELICHMs 3a1a4H,
JOIYIEHO MHOXKECTBO IPyOEHUIINX OIIMOOK / 3a/1aHUsI HE BBIIIOJIHEHBI BOOOILIE;

MUHUMAaJIbHBII ypOBEHB: €1a00€ MOHMMAHUE CYTH METOJIMKU PEIICHUs 3aJadd, J0-
nymieHsl rpyObie ommbku. Pemenns vHe o6ocHoBaHbl. He ymeeT ucnonb30BaTh HOp-
MAaTHBHO-TEXHUYECKYIO JINTEPATYPY;

IIOPOTOBBIN YPOBEHb: JIOCTATOYHOE NIOHUMAHNE CYTH METOAVKHM PELICHUS 3a/1a4H, J0-
MyleHsl omMrOKK. Pemienust He Bcerga 0OOCHOBaHBL. YMEET HCIOB30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. Ciabo OpUEHTHUPYETCS B CIIEHMATBHON HAay4HOU
JUTEpaType;

CPEIHUM YPOBEHB: B ILIEJIOM MOHUMAET CyTh METOJAWKH PELICHMS 3aa4d, JOMYIICHBI
omOku. Pemenuss He Bcerna OOOCHOBaHBL. YMEET HCIOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JIMTEPATypYy;

NPOJABHUHYTHIA YPOBEHB: B LIEJIOM IIOHMMAET CyThb METOJIMKU PEILEHUS 3a/1a4H, JOITy-
meHbl HeToyHOCTU. CriocoOeH 000CHOBaTh PELICHUs. YMEET MCHOJIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIIELUAIIbHYIO HAyYHYIO JIUTEPATYPY;

BBICOKHMH ypOBEHb: TOHUMAET CYTh METOAMKH pelieHus 3a1aun. CriocobeH 000CHOBATh
pelIeHns. YMeeT UCIOJb30BaTh HOPMATUBHO-TEXHUYECKYIO M CHEIUAIIBHYIO HAyd-
HYIO JIUTEPATYPY, NEPEAOBOM IMTPOU3BOACTBEHHBIMN OIIBIT.

Cocmasnarowas komnemeHyuy — 61a0eHue HaeblKamu

- HyJIEBOM YpOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBIIIOJHEHUS TTpodeccu-
OHaJBHBIX 3a7a4. He MOKET BBINIOJIHUTH 3aaHNUS;

- MHUHHMMAaJbHBI YPOBEHb. HE JAEMOHCTPUPYET BJIAJICHUE HABBIKAMH BBINOJHECHHS
npo¢ecCUOHANBHBIX 3a/1ad. VICIbIThIBAET CYIIECTBEHHbIE TPYIHOCTH MPU BBINOJ-
HEHUU OTIEJIbHBIX 33JIaHUN;

IOPOTOBBIN YPOBEHbB: BJa/Ie€T HAaBbIKAMU BBINOJIHEHUS TPO(EeCcCHOHANIbHBIX 33/1a4 Ha
IOPOTOBOM YpOBHE. 3a/IaHMsI BBIIOJIHSAET MEJICHHO U HEKAYECTBEHHO;

CpeIHMIl ypOBEHb: BiaJieeT HaBbIKAMH BBINIOJHEHUS NMPOQeCcCHOHANbHBIX 3a1ad. 3a-
JaHMsI BBITIOJIHSIET HA CPEAHEM YPOBHE IO OBICTPOTE U KaueCTBY;

NPOABUHYTHIM ypOBEHB: Bia/leeT YBEPECHHBIMU HABBIKAMM BBITIOJHEHUS Mpodeccro-
HaJbHBIX 3aa4. BBICTpPO M KAaueCTBEHHO BBINIOJHACT 3aJaHusl, NHOTAA JOITyCKas
HE3HAYUTEIbHBIE TOTPEIIHOCTH;

BBICOKM YpOBEHb: BJIaJICET YBEPEHHBIMH HABBIKAMHU BBITOJHEHHS MPOodhecCuoHab-
HBIX 3a7a4. BBICTPO ¥ KaueCTBEHHO BBINOJHAET 3aJlaHusl, IPU HEOOXOIUMOCTH Jie-
MOHCTPUPYSI TBOPUECKUN MOIXO/I.

Ob6obwenHas oyeHka chopmMuposanHocmu KOMnemeHyuil



- HYJIEBOW ypOBEHbB: Ha HYJICBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONINE; OIHA
WJIM JIBE U3 TPEX, OCTATBHBIE — HAa 00JIee BEHICOKOM YPOBHE;

- MUHAMAJIBHBI YPOBEHb: HA MUHUMAJILHOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABIIS-
IOIIKE; OJIHA WIIH JIBE U3 TPEX, OCTANIbHBIC — HA 00JIee BRICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHb: Ha MOPOTOBOM ypOBHE C(OPMHUPOBAHBI: BCE COCTABIISIOIIME;
OJTHa WJIM JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- CpelHUM YpOBEHb: Ha CpeHEM YpPOBHE C(POPMUPOBAHBI: BCE COCTABIIAIOIIUE; OHA
WU IBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BEICOKOM YPOBHE;

- IPOJABMHYTHIN YPOBEHB: Ha MPOJABUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIO-
1I1€; OJIHA WM JBE U3 TPEX, OCTAJIbHBIE — HA BEICOKOM YPOBHE;

- BBICOKHI YPOBEHb: Ha BBICOKOM YPOBHE C(HOPMUPOBAHBI BCE COCTABJISIONINE KOMIIE-
TCHITUM.

4.2 Bonnpocsl K 3K3aMeHy

1. IlpuHuuMnb Mpeodpa3zoBaHus HEANEKTPUUECKUX BEJIMYHUH B DJICKTPUUECKUE.

2. Kakue ¢usndeckrie BETUIHHBI HCTIOIB3YIOTCS B CHCTEMaX aBTOMATHKH.

3.Tumnel npeoOpazoBaTesiell HEANEKTPUUECKUX BEIMUNH B AJIEKTPUUECKHUE.
XapakTepucTuku rnpeodpazoBaresne.

4.CtpyKTypa KOHTPOJIbHO-U3MEPUTEIBHBIX CUCTEM.
5. CTpyKTypa yHIpaBISIOLMIUX CUCTEM.

6. [lepeunciuTe YUCIIO BO3ZMOKHBIX TOIKITFOUEHHI/BBIBOIOB aHAJIOTOBBIX CHUT-
HaJIOB B MUKpoIpolieccope?

7. C xakumu popmatamu qanHbix padotarotr AL u ITAII B Mukpomnpornecco-
pe?

8. Kak Bmuser paspsimaocts AL Ha ero To4HOCTH?

OO6nacTh IPUMEHEHUS, JOCTOMHCTBA U HeocTaTku nHTepdeiicoB SPI u 12C?

9. MOXHO 71 HCTIOJIB30BaTh JATUYMK MPUOIMKEHHS 0€3 COTIacoBaHus ypOBHEH
HaIpspKeHus ¢ HUGPOBBIMUA BXoAaMH U Beixoaamu STM32F4?

10. Kakue peructpsl udppoBOro Komraca Ui akceJiepoMeTpa He0OX0 MO
IIPONUCHIBATH B IpOrpamme?

11. Y3 xakux yacTeil COCTOUT MHKPEMEHTAIbHBIN 1aTuuK yria moBopota? Urto
TaKo€ UMITYJIbChI B (popme meanpa?

12. Kak paboTtaet kBaaparypHblii anroput™ Encoder read mpu BeraucieHun yr-
na noBopota? Kak ero HacTpouTsb?

13. Kakue cmocoObl BEIYHCIEHUSI CKOPOCTH Hanbosee npeanoYTuTeabHs? Kak
ONPENEIUTh TPAHUYHYIO YACTOTY U3MEPEHHSI CKOPOCTH JJIs1 Pa3HbIX CIIOCOOOB BBIYHUC-
nenus? Kak onpenenuts MHEPIMOHHOCTh IaTYUKA CKOPOCTH, yriia HOBOpoTa?

14. Yewm otnuyaetcs ounonspras [IHIUM ot yaumnonsipaoi?

15. YUem otnmgaetcs 6mok advanced PWM ot o6srunoro PWM? Ha kakue
HACTPOUKHU HEOOXOIUMO 0OpaTUTh BHUMAaHUE?

16. B xakux cimydasx Ha ApaiiBepe He0OOXOAMMO yCTaHABIUBATh 4 0OpaTHBIX

INO0JIa, B KAKUX — JIOCTATOYHO 27

17. Yo Takoe KOMILJIEMEHTApHOE YIPaBJICHUE U KaK OHO pPEaIu30BaHoO B 0JI0-
kax [TMM?
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18. Yem orimuaercs pexxum push-pull ot open-drain?
19. C xakumMu BXOJHBIMU JaHHBIMU paboTtaeT 6ok HIMM?
20. Ckomnpko 6510k0B 1IIMM mMoxHO ucnonib30BaTh B MUKpompoiieccope? Kak
TaltMepbl OTINYAIOTCA TT0 (PYHKIIMOHAIBHOCTH?
21. Kak pa6oraet 3axBar [IINM u 06;1acTh ero npuMeHeHus?
22.YeM OIMacHO «TMapa3uTHOE MUTAHUE MUKPOKOHTPOJLIEPay?
23.Ilepeuncnute pekxUMbl pabOO0THI TIUPPOBUX BXOI0B/BBIXO0B MUKPO-
KOHTpoJuiepa?
24. Kax MOXHO BBIBECTH MUKPOKOHTPOJUIEP U3 CTPOS, U KaKHE CITOCOOBI 3aIlH-
TBI OT 3TOTO CYIIIECTBYIOT?
25.IloHATrEe DIeMEHTHl aBTOMAaTU3UPOBAHHOTO AJIEKTPOIIPUBO/IA.
26.Kaxue »1eMeHTBI SBIISTFOTCSI CUIIOBBIMU.
27.11o kakuM MpU3HAKaM JIEJSITCS CUIIOBBIC SJIEMEHTHI.
28.Kakue 31eMEHTHI SIBISIFOTCS YITPABJISIOIIIMHU.

IIpumep 5K3aMeHANIMOHHOI0 OMJIeTa _ 5
I'OYBIIO «IOHELHKNH HALIMOHAJIbHBIM TEXHUYECKNN YHUBEPCUTET»

Hanpasnenue noarorosku: 13.03.02 « DNEKTPOIHEPTETUKA U DIIEKTPOTEXHUKA»
[Ipoduns; DT

Cemectp: 6
VY4yebHas JUCUUIUIMHA: DJIEMEHThl aBTOMAaTU3UPOBAHHOTO AJIEKTPOIPHUBO/IA
BMJIET Ne 1
1. 300pa3ute BapuaHTHI MOJKIIOYCHUSI KHOTIKA K MUKPOKOHTPOJUIEPY. YKaKUTE 0COOCHHOCTH
HACTPOWKH MUKPOKOHTPOJIEPA IIPU 3TOM.
2. JlaiiTe onricaHWe TTOCBUTKH, KOTOpas TiepeaeTcs 1o nocieaosarenbHoMy uatepdeiicy UART.
3. Onpenenure npubau3uTeNbHOE OBICTPOJICIiCTBHE Nepenaun Tpex JaHHbIX popmara UINT32 nns
ckopoctu 115200 Kourt/c.
VYTBep:kIeHO Ha 3aceaHnu Kadeapsl AJIEKTPOIPUBO/IAa M aBTOMATU3AI[MH [TPOMBIIIJICHHBIX YCTAHO-
BOK, mpoTokoi Ne ot . .20 T.
3aB. kadeapoit Poszkapska I1.1. DK3ameHaTop Mupownuk JI.H.

KPUTEPUU
OLICHUBAHUA IK3aAMEHALMOHHOM padoThI
M0 JUCLUIUINHE «DJIEMEHThl aBTOMaTU3UPOBAHHOTO 3JIEKTPOIIPUBOIAY» JIJIsl 00yUaro-
mxcs no HampasieHnto 13.03.02 «DnekTposHepreTuka u AJIEKTPOTEXHUKa (TPo-
(bwIb — DIEKTPONPUBOJ U aBTOMATHKA).

DK3aMeH MpOBOAMTCA MHUCbMEHHO Mo Owieram. buner comepxxut 3 Bompoca,
BKJIFOYAIOUIUI TEOPETUYECKUE MOJIOKEHUS U PAKTUUECKUE HABBIKU B BUJIE PUCOBAHUS
CXeM, TOJyYeHHUs] XapakTepucTuk oObekTa. IIpu HeoOXoauMOCTH OTBEUAIOLIUI J10JI-
KEH COMPOBOAUTH HAITMCAHHOE MOSICHAIOMICH CXeMOU (PUCYHKOM).

Bormnpocsl 0XBaThIBaIOT TEOPETUYECKYIO YACTh Kypca, a Takke TpeOyIoT JeMOH-
CTpalliy MPAaKTUYECKUX HaBBIKOB, OJYYEHHBIX CTYJCHTOM B X0ji€ J1a00paTOPHBIX pa-
0OT.

[IpaBUnBHBIN OTBET Ha MEPBBII U BTOPOIl Bompoc olieHuBaeTcs B 18 6amos, Tpe-
Tuk - 20 6amnoB. Ecnu oTBeT He cHa0XEH JOCTaTOYHON MILTFOCTPATUBHOCTHIO CHIMA-
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eTcs 5 6aios. 3a ommbku B popMyrnax cHuMaercs S5 6amioB. [Ipu orcyTcTBum mpa-
BWJILHOTO OTBETA HA MOCTABJICHHBIN BOTIPOC OOYJAFOIITHIICS TIOTydaeT HOJIb OaJIoB.
[TorydeHHbIe OasUTBI 32 OTBETHI HA BOIIPOCHI OMJIETa CYMMUPYIOTCS M C YIETOM PE3YIThb-
TaTOB TEKYIIETO KOHTPOJIsi pabOThI CTYICHTA BBIBOJUTCS UTOTOBas oleHka mno 100-
OaJIHHOM IIKaJIe.

[Tonyuyennas onenka o 100-6amibHOM 1IKasIe ONpeAeIsIeT OLEHKY 0 rocyaap-
CTBEHHOM 1miKazne u mkane ESTS.
YTBepKIeHO Ha 3aceaHny Kadeaphl JIEKTPOIPUBOIa U aBTOMATU3AINH
MIPOMBIILICHHBIX YCTAHOBOK, TpoTOKOI Ne  or . 20 T
3aBenyromuii kKadeapon Poskapsixa I1.11.

4.3 Kpurepuu ouieHMBAHUSA

OrneHnBaHNe YPOBHS OCBOEHHUS CTYJIEHTOM y4eOHOr0o MaTtepuaia JUCIUILINHbBI
«DneMeHThl aBTOMATU3UPOBAHHOIO 3JIEKTPOIPUBOA» MPOU3BOJUTCS B X0OJI€ TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaiu (CEMECTPOBOTO KOHTPOJIS).

Texyuii KOHTPOJIb 3HAHUM CTYJIEHTa OYHOU (hOPMBI O0yUEHUS OCYILIECTBISETCS
0 pe3yJIbTaTaM BBINOJIHEHHBIX Ja0OPATOPHBIX paboT. BeinoHeHne 1abopaTOPHBIX pa-
00T ¢ 3aIMTON 0TUETAa, BBINOJIHEHUE KYPCOBOTO MTPOEKTA, IIPEyCMOTPEHHBIX pabouei
MIPOrpaMMOM TUCUHUIUIMHBL, SIBISIETCA HEOOXOIMMBIM YCIOBUEM JOIYCKa CTYAEHTA K JK-
3aMeHy. [Ipu 3ToM 00s13aTeIbHBIMU CUUTAIOTCS TOIBKO 4 1a00paTOPHBIX PpabOTHI.

Pacnipenenenue 6aioB TEKyIIEro KOHTPOJIS pabOThI CTYACHTA Ha MPOTSHKEHUN
ceMecTpa MpuBeAeHO B Tabnuiie 1.

Tabnuna 1 — Pacnpenenenne 6a1oB TEKYIIET0 KOHTPOJIS

dopma KOHTPOJIA Bo3moxHOE KO- [Ipumeyanue
JMYECTBO Oa-
JIOB
JU1sl CTy/IeHTOB OYHOH M OYHO-3a049HOI popM 00yueHHs
Otuét no nabopaTopHOI 11 3ajaHue BHIMOTHEHO MPABUIIBHO, TIOJYYEHHBIE pe-
pabote 3yJIbTaThl 00OCHOBAHBI, IPUBECH aHAU3 TIOJTY4EH-
HOT'O pe3yJIbTara
7 3a/iaHue BBINOJIHEHO B 1I€JIOM NPaBUIbHO, IIOTyUYEH-

HBIC pE3YJIbTATHI HE BCCrla O6OCHOBaHLI, BO3HUKIIN
TPYAHOCTU B 00BICHEHUU IMOJIYYCHHBIX PC3YJIbTAaTOB

HToro no sadoparop- 44 N3 pacuéra mpoBeaeHus ceMu 1a00paTOPHBIX PadoT.
HBIM padoTam (MaKcu- OrieHuBaeTCs pe3ybTaThl KaXI0M Ta00paTOpHOM
MAaJIbHO BO3MO’KHOE) paboThI.
UTOI'O 44 MaxkcumanbHO BO3MOKHOE

IIpomexyTouyHas aTTecTANMA 110 Pe3yIbTaTaM OCBOCHUS JTUCIUILIMHBI B CE-
MeCTpe MPOBOAUTCA B (hopMe ceMecTpoBOro 3k3aMeHa. dopma mpoBeaeHus SK3aMeHa
— MMCbMEHHAst. DK3aMEHAIlMOHHBIN OMJIeT BKIIIOYAeT B 3 BOMPOCA, BKIIOYAIOIINX Ma-
TEMaTUYECKOE OMMMCAHNE CUCTEMBI YIIpaBIeHUs, QyHKIIMOHATBHBIC U CTPYKTYpPHBIC
CXEMBI, IPUHIIUITBI TIOCTPOSHUS HabIoJaTeNell BeIMUUH IBUTATENIel IEpEeMEHHOTO
Toka. [Ipu olleHnBaHNY CTYJEHTa Ha DK3aMEHE TIPENoaaBaTellb pyKOBOJCTBYETCS KPH-
TEepUSIMU, TPUBEACHHBIMU B TaOIuUIE 2.

Tabnuua 2 — Pacnipenenenne 0amioB M0 CEMECTPOBOMY 3K3aMEHY
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dopmMa KOHTPOJIS MaxkcumanbHO
BO3MOKHOE KOJIUYECTBO
OaJIIOB

OTBeT Ha BOIIPOCHI IK3aMe- Bomnpoc 1 18

HALIMOHHOTO OMieTa Bompoc 2 18

Bomnpoc 2 20

UTOIro 56

HToroBas oneHkKa onpenesnseTcs MyTeM CYMMHUPOBAaHUS KOJIMYECTBA OAILTOB
0 pe3yJibTaTaM TEKYIIEro KOHTPOJISI M KOJIMYEeCTBa 0aJyIoB MO pe3yJibTaTaM CEMECT-
pOBOTO 3K3aMeHa. MaKkcHMAaJIbLHO BO3MOKHOe KoJimyecTBo 0asioB — 100.

[Tonyuennas orenka o 100-0anapHOM 1TKaIe ONpeAesieT OIICHKY 0 Tocyaap-
cTBeHHOM 1Kane u mxkane ESTS:

Cymma 6aiioB Ouenka Ouenka
1o 100-6apbHOM mIKae no mkaine ECTS 10 TOCYJIAPCTBEHHOM IIKaJIe
90-100 A OTangHO
80-89 B %
75-79 C PPOTO
70-74 D y
60-69 E JIOBJIETBOPUTEIHLHO
35-59 F He
0-34 = YAOBJIETBOPUTEIHHO

* — ¢ 00s13aTENILHBIM TOBTOPHBIM U3YYCHUEM JTUCIIUILINHBI.

4.4. IlpuMep TeKylIEro ONMPOCa HA JEKIUOHHBIX U JIA0OPAaTOPHBIX  3aHs-
TUSAX

1. Yro 3naunt USART? Uem on otnuuaercs or UART?

2. Kakue noctonncTtBa u Hepoctatku USART?

3. Uto Takoe cTapToBBIi/cTONOBLIN OMT? Kak onpenenuTrs, 9To Hava-
JIaCh/3aKOHYMIIACH TIepeIayua/moayYeHue JaHHBIX ?

4. Yrto Takoe OUT YeTHOCTH, HYKHO JIM €r0 UCTIOJIb30BaTh?

5. Ckonbko moayineid USART coaepsxut mata STM32F4?

6. Uto 3naunt nporpamma TARGET u HOST?

7. Kakue nactpoiiku Mmoaysst USART Hy:XHO UCIIOJIB30BATh JIA Iepeia-
yu/nionydenus faHHbIX B TARGET. Kakue 6;10ku HYy>KHO UCTOJIb30BaTh B MOJIENIU
HOST nyist nepenaun/mosiydeHus JaHHBIX U KaKWE HA KaKUe apamMeTphbl HY>KHO 00pa-
TUTh BHUMAaHUE JJIsI KOPPEKTHOM paboOThI?

8. Kakue ¢popmartsl 1aHHbIX MOKHO niepenaBath no USART, u kakue 1 nmouemy
PEKOMEHIYETCSl UCTI0JIb30BaTh?

4.5 KypcoBoe npoeKTUpOBaHHe
He mpexycMoTpeHO yueOHBIM TUTaHOM.
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S PEKOMEHIAYEMAS JIMTEPATYPA

Jluteparypa:

OcHoBHas:

1. Anyuun A.C. Cucrembl ynpaBJieHUs AIEKTPONPUBOAOB [DIEKTPOHHBIN pe-
cypc] : yueonuk miis By30B / A.C. AnyunH. - 19 M6. - M. : MOU, 2015. - 1 daitn. -
Cucrem. TpeboBanus: Acrobat Reader. - Pexxum goctyma: moctyn uepe3 JIMYHBINA Ka-
OWHET CTyIeHTA.

2. Kammok B.C. MexaTpoHHbIE MOAYIH U CUCTEMBI B TEXHOJIOTUYECKOM 000-
PYIIOBaHUU JJII MUKPORJIEKTpOHUKH : ydeOHoe mocobue / Kammok B.C., Kammiok
J.B.. — Munck : PecnyOnukaHCKUET MHCTUTYT TPOQECCHOHATBLHOTO 00pa30BaHUS
(PUIIO), 2016. — 384 c. — ISBN 978-985-503-627-3. — TekcT : 31eKTPOHHBIN //
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/67660.html (zara oGpa-
menunst: 08.02.2022). — PexxuM focTymna: st aBTOPU3UP. TOJIb30BaTEICH.

JlonmoiHUTEILHASA:

3. Kanyrun M.B. Jlnarnoctuka 3J€KTpOMEXaHUYECKUX CUCTEM TPAHCIIOPTHOTO
komruiekca. KoH-taktHas ceth : yueoHoe nocobue / Kanyrun M.B., buprokos B.B.. —
HoBocubupck : HoBocuOHp-ckuil TOCyAapCTBEHHbIH TEXHUYECKUU YHUBEPCUTET,
2015. — 132 c¢. — ISBN 978-5-7782-2744-6. — Texct : snextponHsii // IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91345.html (naTa oOpareHwus:
08.02.2022). — Pexum ocTyma: il aBTOPU3UP. ITOJIH30BATEICH.

4. boporckuii A.C. IlporpammupoBanre MUKpOKOHTposuiepa Arduino B uH-
(GhOopMaIIMOHHO-YTIPABIIAIONIMX CcUCTeMax : yueOHoe mocobue / boposckuit A.C.,
Mpeiinep M.IO.. — Openbypr : OpeHOyprckuil rocyJapCTBEHHBIM YHHUBEPCHUTET,
OBC ACB, 2017. — 113 c. — ISBN 978-5-7410-1853-8. — TekcT : 3JeKTpOHHBIH //
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/78913.html (mara oGpa-
mienns: 08.02.2022). — PeskuM gocTyna: Uist aB-TOPU3HUP. MOIb30BaTENIeH.

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
VYuebHo-meToanueckue u3ganus, paspadoranssie B JJonHTY:

5. Meroanveckue PEKOMEHJAMKU K BBIMOJIHEHUIO JA0OpAaTOPHBIX padoT IO
JTUCHUIUIMHE «DJEMEHTHhl CUCTEM aBTOMATHU3UPOBAHHOTO SJIEKTPOINPHUBOJA» [INEK-
tpoHHBIN pecype] / TOYBIIO « IOHHTY», Kad. DnexkrpornpuBoa 1 aBToMaTU3aIus
MPO-MBIIIJIEHHBIX YCTaHOBOK; cocCT.: [[. H. Mupomnuk. — loneuk: JJOHHTY, 2021. -
1 daitn. - Pexxum gocTymna: 10CTyn yepe3 JUYHbIN KaOWHET CTYICHTA.

6. Meroanueckue peKOMEHIAIMU K CaMOCTOSATEILHON padoTe Mo JUCIUTIINHE
«NEMEHTBI CUCTEM aBTOMATH3UPOBAHHOTO JIEKTPONPUBOAA» [ DNEKTPOHHBIN pecypc]
/ TOYBIIO «IOHHTVY», Kad. DnektponpuBoa U aBTOMaTH3aIMs TPOMBITUICHHBIX
yctaHoBok; cocT.: JI. H. Mupommnuk. —[lonenx: JJOHHTY, 2021. - 1 ¢aiin. - Pexum
J0CTyMa: JOCTYI Yepe3 JTNYHBIN KaOWMHET CTyACHTA.

DJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JlonHTY - http://donntu.ru/library
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUITJIMHBI
7.1. JIeKIIMOHHBIE 3aAHATHSA

Vuebnas aynuropusi Ne§.303 yueOHblld KOpryc 8 NIl MPOBEACHUS 3aHATHIM
JEKIUOHHOTO THIA, KYpCOBOTO MPOECKTUPOBAHUS, TPYNIOBBIX U WHAUBUIYAIbHBIX
KOHCYJIbTAllUM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOU aTTecTaluu (MyJIbTUMEIH il-
Hoe oOopyaoBanue: kommbioTep Intel Celeron E1200, onepamuonHas cucrema
Windows XP Professional x86/64 (akagemMuyeckas MOAIIUCKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (Oecrutatnas Bepcus),
MYJIbTUMEIUUHBIA NPOEKTOP, 3KPaH; CleUaTIN3upOBaHHas MeOelb: JOCKa ayJUTOP-
Has, CTOJIbI ayAUTOPHBIE, CTYJIbsl YUCHUUECKUE; TEMOHCTPALIMOHHBIE CTEH/IBI U IIJa-
KaThl).

7.2 JlabopaTopHbIe 3aHATHS:

CneunanusupoBanHas nadbopatopus Ne8.113, kopmyc 8 st mpoBeneHus 1ado-
PATOPHBIX 3aHATUH, FPYNIOBBIX U UHANBUAYAIbHBIX KOHCYJIbTALUM, TEKYIIEr0 KOH-
TPOJIA U MIPOMEXKYTOUHOM aTTecTanuu. Crennaau3upoBaHHOE 000pyAOBaHHUE: poOOT-
manunyastop Manus; 3/ mpuntep «Prusa 13 tronXY» (Kwuraii), 3/] nmpunTtep, caenan-
Helil ctynentamu (JIHP), 3/ npuntep «Solidoodle» (CIIA). Crenn 1. JTaGopatopHbiii
cTeH A NI u3ydenus nmapamerpupoBanus [14 ¢upmbl Siemens npu momoiu 6a30Boi
nanenu oneparopa: [T Micromaster 440, 15 kBT, 6a30Bast nanenb oneparopa, 1BUra-
tenb AO2-51, 7.5 kBt. Crenp 2. JlabopaTopHblii CTEH]T JJisl U3yUYCHUST TTapaMeTpUpo-
Banus 1Y ¢upmer Siemens npu nmomomu [1K: TTY Micromaster 440, 15 kBt; nBura-
tenb AO2-51, 10 xBt, moayns cBsizu ¢ IIK. Crenp 3. JlaGopatopHblii cTeHA IS U3Y-
YEHUSI MEXaHUYECKUX XapaKTEPUCTUK acuHXpoHHOro asurarens: [14 Altivar 5, 4 kBT,
neuratenb AK 52/6, 2.8 kBt; tupucropnbiii npeobdpazosarens 9T6, 11 kBT; Harpy-
3oyHas MamuHa [TH®-45, 3.6 xBt. Crenn 4. JlabopaTopHbIil CTEHA I U3Y4YCHUS
U(PPOBBIX CUCTEM yIPaBICHUS TUPUCTOPHBIM 3JICKTPONPUBOJIOM MOCTOSTHHOTO TOKA:
TUPUCTOPHBIN nipeodpazoBaTens bTY-3501, mnata ALII/LIAIT 5710 Octagon systems,
mjiara raapBaHnueckux paspsazok SCMPBO0S, asurarens IIBCT-32, 1,2 kBt. Crenp 5.
JlabGopaTopHBbIil CTeH I UCCIEOBAHUS OJJTHOKOHTYPHOM CHCTEMBbI PEryIupOBaHUS
ckopoctu cucteMbl TPH-AJl: KOMIUIEKTHAass THUPUCTOpPHAs CTaHUMSA YNPABICHUS
TCYP-UII, neurarens AK60-4 ¢ ¢.p., 7 kBT, reneparop nocrosiunoro toka [1-52, 6.5
kBT. Crenn 6. JlabopaTopHblil cTena ayig u3ydenus: napametpupoBanus [1H dupmer
ABB: T4 ACS-550, 4 kBr, neurarens 2AM80B2ITIAY2, 2.2 xBt. Crenn 7. Jlabopa-
TOPHBIN CTEH[ JUIsl UCCIIEIOBAHUS CUCTEMBI 3JIEKTPOIIPUBO/IA C YIIPABICHUEM IO LEMHU
BO30OykneHus neuratens: uccineayemas mamuna [IBCT- 22, 0.6 kBT, TupuctopHbIit
npeobpazoBarens Bo3oyaurens DT-3P, 1 kBr. Crenn 8. JlaGopaTtopHblii cTeHHA s
MCCJIEIOBAHMS JIBYXKOHTYPHON CHCTEMbl MOJYMHEHHOTO PEryJMpOBaHUS: UCCIEnye-
Mbiii nBuratens [IBCT-32, 0.8 kBT, peBepcUBHBIN TUPUCTOPHBINA MpeoOpa3oBaTellb
st uccnenyemoir Mamuuabl bTY-3601, mkad «Kenp-84», peBepcUBHBIN THUPUCTOP-
HbII nipeoOpazoBarens DT6 nutanus Harpy3ounoi mamunsl [1-31, 0.7 xBt. Crenn 9.
JlabGopaTopHbIil cTeHJ IJsl WccliefoBaHUsl IU(GPOBBIX CHCTEM YMpaBIeHHUs Ha Oasze
MHUKPOMOTOpa U MUKpOKOHTpoJiepa STM32F4.

[TpubopHoe obecnieuenue: nasuibHas ctanus Lukey852d, uctounuku nuranus Mas-
teram MR3003M-2, Atten TPR3003T, Masteram Mr3003, 31eKTpOHHBII OCITUILIO-
rpad SIGLENT SDS1072CML, rara AL m-DAQ, natunku HanpsbkeHuss LEM
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55p, natunku HanpspkeHust CYHVS025A. KommnberoTepHoe oOecrieueHne: KOMITbIOTe-
pel Pentium 4 cpu 3.2ghz, 1gb, 80gb, OC - Windows XP Professional x86 u Windows
7 (akanemuueckas noanucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecruatHast
BepcHsl), MporpaMMHoe obecrieuenue s padotsl ¢ [TY pupmer ABB
«DriveWindowLight2» (6ecrmaTHast Bepcusi), mporpaMMHOE oOecrieueHue A pado-
1ol ¢ [TH dupmer Siemens «Drive Monitor» (6ecmiatHas Bepcus). MynbTUMeTUMHBIN
IPOEKTOP, IKPAH MPOCKIMOHHBIN, ClIeUaTU3UpOBaHHas MeOeshb: JOCKa MePEIBUXK-
Hasl, CTOJIBI ayJJUTOPHBIE, CTYJIbSI YICHUYECKHUE.

7.3 CamocTosiTeIbHas padoTa:

[TomerieHus 11 CaMOCTOSITENILHON pabOThI C BOBMOKHOCTBIO MOAKIIOUEHHUS K
cetu "UHTepHeT" 1 06ecredeHrneM I10CTyma B AJIEKTPOHHYIO HH()OPMAITHOHHO-
00pa30BaTeNbHYIO Cpely OpraHU3alliy: YUTAIBHBIC 3aJ1bl, yueOHbIe Kopiyca 2,3 (KOM-
NbIOTEPHAs] TEXHUKA C BO3MOYKHOCTBIO MOJKIIOUeHUS K ceTh «IHTepHeT» u obecneue-
HUEM JIOCTYIIa B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3zoBaTenbHyto cpeny (QMOC
JNOHHTY) u snexktponno-6udauoreunyto cucremy (3bC [PRbooks), a Takxke B03-
MO>KHOCTBIO MHAMBUAYAIBHOIO HEOTPAHUYEHHOTO JocTyna ooyyatonuxca B ObC u
BUOC nocpenctom Wi-Fi ¢ mepcoHanbHbIX MOOMIBHBIX yeTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - oomectBennas munensus MPL 2.0, Grub loader for
ALT Linux - munensust GNU LGPL v3, Mozilla Firefox - muuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muniensus GNU GPL).



