





1. OFBEKT, IIEJIb U 3AJJAYU OCBOEHUA TN CHUIIJINHBI

JlucuumuinHa paccMaTpuBaeT BOMPOCHI MPOrPaMMHON peaju3alid MHKPOIPO-
LECCOPHBIX CUCTEM B TOPHO-METAJUTYPrHUECKOM OTpaciy Kak y3JI0B 0A30BBIX CUCTEM
aBTOMaTHU3alIUU.

[{enaplo AUCUUIUIMHBI SBIAETCS: (POPMUPOBAHUE Y CTYJIEHTOB TEOPETUYECKOU U

IpaKkTHUECKOM 0a3bl METoJaM U CrocodaM MPOrpaMMHUPOBAHUS MHUKPOIPOLECCOPHBIX
CUCTEM, KOTOpasi HO3BOJUT UM pEIIaTh MPAKTUYECKUE 3a/1a4M B UX MpodeccrnoHaIbHOM
NEATEIBHOCTH, CBSI3aHHOU C MPOEKTUPOBAHUEM MHUKPOIIPOLIECCOPHBIX CUCTEM yIIpaBJe-
HUS TEXHOJIOTUYECKUM 000PYI0BAaHUEM.

B pesynbrare 0CBOEHUS JUCHMUILUIMHBI CTYJAEHT JOJIKEH

3Hamv. OCOOCHHOCTU MPOTrPaMMHUPOBAHUS COBPEMEHHBIX MHUKPOIPOLIECCOPHBIX
CUCTEM YMPABIICHUS BKJIIOYAsk MIPOTrPaMMUPOBAHUE BHEITHUX Mepu(EepUuiHbIX MOIyJeH
pa3-TUYHBIMU METOAAMM.

yMemb. UCHOJb30BaTh MOJYYEHHYIO B pe3yibTaTe OOyUEHHUsS TEOPETHUECKYIO U
IpaKTHUe-CKYyI0 0a3y s pa3pabOTKU U IPOrpaMMUPOBAHUS MHKPOIPOLECCOPHBIX CH-
CTeM Ha 0a3e OJHOKPUCTAIbHBIX MUKPOKOHTPOJUIEPOB U Ha si3bike Cu; Pa3zpabarbiBaTh
IpOrpaMMHOE OOECIeUYeHUE COBPEMEHHBIX MHKPOIPOLECCOPHBIX CUCTEM C HCHOJb-
30BaHUEM OIEPALMOHHBIX CUCTEM pPEAJIBHOIO BPEMEHU; HCIOJIB30BATH IOJyYCHHBIC
3HaHUS NPH PELICHUM NPAKTUYECKUX 3a7ad 10 MPOrpaMMHUPOBAHUI0 MHUKPOIPOLEC-
COPHBIX CHCTEM YIIPABJICHUS.

[lepeuncnennpie pe3ynbTaThl 00YUCHHS SIBISIOTCS OCHOBOU JJis1 (HOPMUPOBAHHS
CIEIYIOIMNX KOMIIETECHIIUH:

- CIIOCOOHOCTh ¥ TOTOBHOCTh CO3/1aBaTh U AKCILUTyaTUPOBATh 3JEKTPOTEXHUYE-
CKH€ CUCTEMbI TOPHBIX MPEANPHUATHH, BKIIIOUaroIue B ce0s KOMIUIEKTHOE JIEKTPO0OO-
pyIOBaHHUE 3aKPBITOTO M PYTHUYHOTO UCTIOTHEHHUS, SJIEKTPUUECKUE CETH OTKPBITBHIX U
MOJI3EMHBIX TOPHBIX  TOPHO-CTPOUTENBHBIX Pa00T, B TOM YHCIIE B YCIOBUSAX UYPE3BbI-
vaitaeix cutyanmid (ITICK-10.1);

- CITIOCOOHOCTh ¥ TOTOBHOCTH CO3/1aBaTh U DKCILUTYaTHPOBATh CHCTEMBI 3aIUTHI U
aBTOMATUKH C UCKPOOE30MacHBIMU LIETISIMHU YIIPABIICHUS, a TAK)Ke KOMIUIEKChI oOecrie-
YEeHHUS AIEKTPOOE30MaCHOCTH U OE30MAaCHOM 3KCITyaTalluy TEXHOJIOTMYECKUX YCTaHO-
Bok ([1CK-10.2);

- CIIOCOOHOCTD CO3/AaBaTh U HKCILTYaTUPOBATH JIEKTPOMEXAHUUECKUE KOMILIEKCHI
MAaIIMH U 000pYyI0BaHUs TOPHBIX MPEANPUATHH, BKIIOYAs SIEKTPOIPUBO/IBI, TIpeodpa-
30BaTEJIbHBIE YCTPOHUCTBA, B TOM YHCJIE 3aKPHITOTO M PYTHUYHOTO B3PHIBO3AIIUIIICHHO-
T'O UCIIOJIHEHUS, U uX cucteMsl yrpasienus ([1CK-10.3);

- CIIOCOOHOCTh ¥ TOTOBHOCTh CO3/1aBaTh U 3KCILUTyaTUPOBATh CUCTEMbI aBTOMATH-

3alliy TCXHOJOTHUYCCKHUX IIPOICCCOB, MAIlIMH K YCTAHOBOK I'OPHOT'O IIPOU3BOACTBA
(TICK-10.4).



2. MECTO JUCHUIIJINHBI B OCHOBHOM OBPA30BATEJIBHON
IMPOI'PAMME

JucuumnirHa OTHOCUTCS K MPo(heCCHOHATbHOMY HUKITY AUCIUIUIMH BapUaTUBHOM
4acTH y4eOHOI0 IJIaHA MOJTOTOBKHU CIeHaIKCTa 1o crenuaibHocTh 21.05.04 T'opHoe
neno, cnenranm3anuu Nel(Q «nexkrpudukaiius ¥ aBToMaTU3alUs TOPHOTO MPOU3BOJI-
CTBa».

basupyercst Ha 3HAHUSX U YMEHUSAX, KOTOPBIE CTYACHT NMPUOOPEN MPU OCBOCHHUU
MPEANIECTBYIOMUX NUCIUIUIMH: «Du3nkay, «Briciias matemarnkay, «HpopmaTuka»,
«YucCleHHbIE METOABl CHUCTEM AaBTOMATU3UPOBAHHOTO  YIIPABJIEHUS B  TOPHO-
METAJUIyPruueCcKoOr oTpaciun», «MHUKpOIPOLECCOPHBIE CUCTEMBI YIIPABJIEHUSI B TOPHO-
METAJLTYPTrUYECKON OTpacim».

3HaHUS U yMEHUS, MPUOOPETEHHBIE MTPU OCBOCHUU JTAHHOW JUCIMIUIUHBI, pean-
3YIOTCSL CTYAEHTOM IIPU M3YYEHUH MOCIENYIOIMX AUCUUILIMH «IIpoexkTnpoBanue cu-
CTEM aBTOMATU3AIUN», «ABTOMATHU3ALUS CIIOKHBIX 3IEKTPOMEXAHUYECKUX OOBEKTOB
DHEPrOEMKHX MPOU3BOJCTBY, K DIEKTPOHUKA», K ABTOMATU3UPOBAHHBIN JIEKTPOIPUBO/
MalluH ¥ YCTAHOBOK IIAXT U PYIHUKOBY, «CUIIOBBIE TpeoOpa3oBaTeI aBTOMATU3UPO-
BAaHHBIX AJIEKTPOIPUBOAOB», «ABTOMAaTHYECKas 3alIUTa AJIEKTPOOOOPYIOBAHUS IIAXT
OT aBapUMHBIX COCTOSSHUN U ONACHOCTEN», «DHEProcOepeKeHNEe U SHEProayqUuT IHEP-
TOEMKUX TPEANPHUATHI, BHITOJIHEHUH HAYYHO-UCCIIEI0BATEILCKON pabOThl U TIPOXOK-
JICHUU TOCYapCTBEHHOM UTOTOBOU aTTECTALUU.

3. CTPYKTYPA U COAEP KAHUE JUCHHUIIJIMHBI

3.1. PacnipeesieHne y4eOHbIX YaCOB M0 TeMaM JUCUMILIMHBI U BUAAM 3aHATHH

HaumeHnoBanue teM KoauuectBo vacos (*)
(comepkaTeTbHBIX MOTIYJICH ) B toMm uncne
Bcero Jlexiuu | IIpaxr. JlaGop. CPC
(CemuH.)

[TsTeIil cemecTp

4(10) 2(-) 2(10)

Tema 1. Beoousie nonosicenus. Lenu u
3a0a4u Kypca

Tema 2. Ananuz u onmumuzayus aneo-
PUMMO8 YAPABILEHUSL MUKPONPOYECCOP- 4(10) 2(-) 2(10)
HbIMU cucmemamu

Tewma 3. Haznauenue, ¢hoynkyuu u o6-
J1acmyb npUMeHeHUs OnepayuUoHHble CU- 4(12) 2(2) 2(10)
cmembl peanbHo20 8peMenu ecmpaugae-

MbIX cucmem

Tema 4 Ilpoepammuas peanusayus cu-
cmem ynpaenenusi Ha 6aze FreeRTOS 30(28) 4(2) 16(2) 10(24)
Mukpokoumposnepos AVR

Tewma 5. Ilpoepammuposarue mukpo-
Koumponnepos cemeticmea ARM c uc-
NOIb308AHUEM CMAHOAPMHBIX OUOIUO- 31(27) 3(2) 16(2) 12(23)
mek nepugepuu MUKPOKOHMPOILIEPO8
ARM cemericmea STM32.




Tema 6. Paboma c FreeRTOS mukpo-

KoHmpoanepos ARM cemeticmea SIY?“M32 35(30) 42) 19(4) 12(24)

Hnousuoyanvroe 3a0anue -(9) -(9)

Kypcosas paboma (npoexm)

Hroro no Buaam 3aHsTui 108(126) | 17(8) 51(8) 40(110)

Konmponw 36(18) 36(18)
Hroro: 144(144) 17(8) 51(8) 76(128)

* — B ckOOKax yKa3aHbl 3HAUEHUS, COOTBETCTBYIOIIUE 3a04HOM Popme 00yueHHs

dopMupoBaHUE KOMIIETEHIHI B pe3yJibTaTe 0CBOEHHUS TeM JIMCUMILINHBI

KoMmnerenuun Tembl IUCHUIIMHBI, HALCJIEHHbIE HA BHIPA0OTKY
KOMIIETeHIH U
IICK-10.1 Temn 1, 2, 3,4,5,6,7,8
IICK-10.2 Temnr 1, 2,3,4,5,6,7,8
IICK-10.3 Temnr 1, 2, 3,4,5,6,7,8
IICK-10.4 Temnt 1, 2, 3,4,5,6,7,8
3.2. Jlekuuu

Tema 1. BBoauble nmoJio:kenus. Llean u 3agaum Kypea.

ConeprkaHue TeMBI 1:

Benenune. TpeboBaHus K MporpaMMHOMY 0O€CTIEYEHUIO BCTPAUBAEMbIX MUKPO-
IIPOLICCCOPHBIX CUCTEM.

Tema 2. AHaIU3 U ONITUMHU3ALNS AJTOPUTMOB YIIPABJIEHNSI MUKPONPOILIeC-
COPHBIMH CHCTEMAMMU.

Coneprxanue TeMbl 2:

dopMHupoBaHUE ONTUMAIBHBIX QJITOPUTMOB W TPOTPAMMHOTO OOECIICUCHUS
BCTPAUBAEMbIX MHUKPOIIPOIIECCOPHBIX CHUCTEM C YYE€TOM OCOOCHHOCTH apXUTEKTYPHI
MHUKPOKOHTPOJIIEPOB. PazpadoTka 0€30macHbIX aITOPUTMOB U IIPOTPAMM.

Tema 3. HazHayenue, yHKIHMHU U 00J12CTh PUMEHEHHS ONlePALIMOHHbIE CH-
CTeMbI PeajibHOI0 BPpeMEHH BCTPAUBAEMbIX CHCTEM.

Conepxxanue Temsl 3:

HeobOxomuMocTh mpruMeHEHUs! ONEePallMOHHBIX CHCTEM pealbHOro BpeMeHu. Ka-
KM€ BUJbI ONIEPALIMOHHBIX CUCTEM peanbHOro BpemeHu. [lonsarue «3agada» u «Conpo-
rpamMa». QyHKIMMU IJIAHUPOBIIMKA 3a1a4. Buael mHOoro3agaunoctu. Ilpuopurerst 3a-
J1a4 OIIEPALlMOHHBIX CUCTEM PEAJIbHOTO BPEMEHMU.
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Tema 4. Ilporpammuasi peanu3anus cucTeM ynpasJienusi Ha 0a3e FreeRTOS
MHK-POKOHTPOJLIepoB AVR.

Conepxkanue TeMbl 4.

Oco0EHHOCTH YCTAaHOBKM ONEPAIMOHHON CHUCTEMBI peajbHOr0 BpemeHu Fre-
eRTOS ms mukpokontposuiepoB AVR. APl ¢pynkuuu FreeRTOS. Tloctpoenue mpo-
rpaMM YIOpaBJICHHUS OOJIBIIMM YHUCIOM OOBEKTOB aBTOMATH3ALMM TMpHU moMouu Fre-
eRTOS. Orpannuenus Ha ucnoJyib3oBanue FreeRTOS mis ynpaBiieHus TEXHOJOTHYE-
CKHMH TIPOIECCAMHU.

Tema 5. IlporpaMMupoBaHue MUKPOKOHTPOLIEPOB ceMelictBa ARM ¢ uc-
N0JIb30BAaHUEM CTAHAAPTHBIX OMOJIHOTEK nepudepun MUKPOKOHTPOLIepoB ARM
cemeiicrea STM32.

ConepKaHUE TEMBI S:

CrpykTypHas cxeMa MUKpOKOHTPOJIIepoB ceMelictBa ARM, pacnpeneneHue na-
MSITH, PETUCTPBI OOILIETO HA3HAUYEHUS U PETUCTPBI BBO1a/BbIBOIa. OCHOBHBIE (YHKIHO-
HaJIbHBIE OJIOKHU U TiepeUupUitHbIe MOTYIM MUKPOKOHTposuiepoB STM32.

Tema 6. PaGora ¢ FreeRTOS mukpoxontrposiepoB ARM cemeiictea STM32.

ConeprxaHue TeMBI 6:

Oco0eHHOCTH YCTaHOBKHU OTEPAIMOHHON CUCTEMBI PEabHOIO BPEMEHH
FreeRTOS s mukpokxontposuiepoB STM32. API ¢pyukiuu FreeRTOS. [Toctpoenue
IporpaMM yrpaBjieHHs OOJIBIINM YUCIOM OOBEKTOB aBTOMATU3aLMHU TPY TOMOIIH

FreeRTOS.

3.3. [IpakTHyeckue (ceMUHAPCKNE)3aHITUSA

B cooTtBeTcTBHM ¢ y4eOHBIM MIIAHOM AMCUMILIUHBI «DIEKTPOOOOPYIOBAHHUE U
3IIEKTPOCHAOKEHHE TOPHBIX MPEANPUATUID MPAKTUYECKUE (CEMUHAPCKUE) 3aHATHS HeE
IIPENYCMOTPEHBI.

3.4. JlabopaTopHble padoThI

Ne Tema paboTsl Ob6mwem, | JIuteparypa
n/n yac.
[TporpammMHas peanusainus cucteM ympasieHus Ha 0aze FreeRTOS 16 (2)
1 [5, 8]
MHUKPOKOHTpOJIepoB AVR
[TporpaMMupoBanre MUKPOKOHTPOILIEPOB cemeiictBa ARM ¢ uc- 16 (2)
2 MOJTb30BAaHUEM CTAHJIAPTHBIX OMOIMOTEK Meprudeprun MUKPO- [5, 8]
koHTposuiepoB ARM cemerictBa STM32.
3 Pa6ora ¢ FreeRTOS muxpokonrpomiepoB ARM cemeiicta STM32 | 19 (4) [5, 8]
Hroro: 51 (8)

* — B ckoOKax yKa3aHbl 3HAUEHUS, COOTBETCTBYIOIIUE 3a04UHOM popme 00yUueHHs




3.5. CamocTosiTeJIbHAsI pa0doTa CTyJAeHTa

Ne Bunel camocTosTenbHON pabOTHI CTYACHTA O6mbewM, gac.
/1
1 M3yueHue TeKIMOHHOTO MaTepraia 10 (50)
2 [TonroToBKa K MPaKTUYECKUM 3aHITHSIM -
3 IToaroroBka k j1abopaTopHbIM paboTam 30 (51)
4 BrinosiHenne kypcoBoro npoekra (36 yacoB) -
3 Brinonnenue kypcoBoii paboTsl (27 yacoB) -
6 BrImiosTHeHUEe HHIMBUYaIbHOTO 3a1aHus (He MeHee 9 Ja- -(9)
COB)
Hroro: 40 (110)

* — B CKOOKax yKa3aHbl 3HAYE€HUS, COOTBETCTBYIOIIKE 3a04HOM hopme 00yUueHuUsI

3.6. UnauBuayajbHOE 3a/1aHue, KYPCOBOM NMpPoeKT (padora)

VY4eOHbIM TJIaHOM 3a0YHOM (HOPMBI 0OYUYEHHS MPETYCMOTPEHO BBIMOJIHEHHUE HH-

JABUYATIbHOTO 3a1aHUS.

COB.

O0beM yueOHOUM Harpy3Kd MpH BBIIOJHEHUM WHAUBUAYAJIBHOTO 3aJaHus — 9 ya-

4. ®OHJ OOEHOYHbBIX CPEJACTB

4.1. Kputepum u mKAaJIbI 1JIsI HHTETPUPOBAHHOM OLIEHKU YPOBHS
c¢popMHUPOBAHHOCTH KOMIIETCHIIU I
CocraBnsromnas KOMIIETEHIIUU — MOJIHOTa 3HAHUU
HYJIEBO YpPOBEHb: HEBEpHBIC, HE APTyMEHTHUPOBAHHBIE, C MHOXECTBOM I'PYOBIX
OIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBA BOIIPOCA U3 TPEX MOTHOCTHIO OTCYT-
CTBYIOT. YPOBEHb 3HaHUW HUKE MUHUMAJILHBIX TPEOOBAHMUIA;
MUHHMAaJbHBII YPOBEHB: JaHbl HE MOJHbIC, HE TOUYHBIE U ApTyMEHTUPOBAHHBIEC OT-
BETHI HA BOMPOCHL. YPOBEHb 3HAHUM HUKE MUHUMAIBHBIX TpeOoBaHuid. JlomyieHo
MHOTO TPYOBIX OITHOOK;
IIOPOTOBBIM YPOBEHb: JTaHbI HEJOCTATOYHO ITOJHBIE, TOUHBIE U APTYMEHTHPOBAHHBIE
OTBETHI HAa BOMPOCHI. [110X0 3HAET TEpMHHBI, ONPEICICHNS U TIOHATHUS, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHHUS, MPUHIIUIIBI. J[OMyIIIEHO MHOTO HErPyObIX OIMIUOOK;
CpeIHU YpOBEHB: [aHbl JOCTATOYHO MOJIHBIC, TOYHBIE U APTYMEHTHPOBAHHBIE OT-
BETHI Ha BOIPOCHL. B 11€7I0M 3HAET TEpMUHBI, ONPEACICHUAS U MOHSITUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILICHHUS, NPUHIUMBL JOMyIIEHO HECKOIBKO HErpyObIX
OILINOOK;
MPOJABUHYTHIN YPOBEHB: aHbI MOJHBIE, TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEIEICHUS U MOHATHSA, OCHOBHbIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUS, MPUHITUTIBL. J[OMyIIIEeHO HECKOJIBKO HETPYOBIX OIITHOOK;
BBICOKMI YPOBEHbB: JaHbI NIOJHBIE, TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
pOChl. 3HAET TEPMUHBI, ONPEACICHUS U MOHSATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOULIEHHUS, TPUHLUIBI. JIONyIIEHO HECKOIBKO HETOYHOCTEM.



Cocrasisroas KOMIETEHIIMY — YMEHUS
HYJIEBOW YPOBEHB: IOJIHOE OTCYTCTBUE ITOHUMAHUS CYTH METOIUKHU PEILICHUS 3a]a-
Yy, IOMYIIEHO MHOKECTBO IpyOeHIITuX OMTMOOK / 3a/JaHus HE BBITIOJIHEHBI BOOOIIIE,
MUHUMAJIbHBIN YPOBEHB: c1a00€ IOHUMaHUE CYTH METOJIMKHU PELICHUs 3a/1a4H, J10-
nyIeHbl rpyobie omnoOku. Pemenns He o6ocHoBaHbl. He ymMeeT ucmnonb30Bath HOP-
MAaTUBHO-TEXHUYECKYIO JInTeparypy. He opueHTHpyercs B crnienuanbHOW HAay4HOUR
JUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;
MIOPOTOBBIN YPOBEHb: JOCTATOYHOE MOHMMAHUE CYTH METOJMKH PEUIeHHs 3aJayH,
JOMy1eHbl omMOKH. Perenus He Bcerja 00OCHOBaHBL. YMEET UCHOIb30BaTh HOP-
MaTUBHO-TEXHUUYECKYIO JIuTepaTypy. Cinabo opueHTHpYeTCsS B CHEeLUaIbHON Hayd-
HOM JIUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;
CpeIHMI ypOBEHb: B LIEJIOM MOHUMAET CYTh METOJIUKU PEIICHUS 3a/1a4H, JTOMYIEHbI
omnOku. Pemienuss He Bcerna 0OOCHOBaHBL. YMEET HCIOJBb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIICIIUAbHYIO HAyYHYIO TUTEPaTypy, HOPMAaTHBHO-TIPABOBBIC aKTHI;
MIPOIBUHYTHIN YPOBEHB: B 11€JI0OM MOHUMAET CYTh METOAUKH PEIICHUS 3aadu, J10-
MyIIeHbl HeTOYHOCTH. Crioco0eH 000CHOBATh pelIeHUs. Y MEET UCTOIb30BaTh HOP-
MATHBHO-TEXHHUYECKYI0 U CHENHaJbHYI0 HAY4YHYIO JIMTEpaTypy, HOPMATHBHO-
MIPABOBBIC AKTHI;
BBICOKMI ypoBeHb: [loHMMaeT cyTh METOAMKY perieHus 3a1aun. CrnocodeH 000CHO-
BaTh pEIICHUS. YMEET HCIOJb30BaTh HOPMATHUBHO-TEXHUUYECKYIO U CHELMATIbHYIO
HAY4YHYIO JIUTEpaTypy, HepeaoBOil 3apyOexHbIN OMbIT, HOPMATUBHO-IIPABOBBIE aAK-
TBL.

Cocrasisironias KOMIIETCHIIUH — BJIaJICHHAE HAaBBIKAMH
HYJICBOM YPOBEHB: HE IPOJICMOHCTPUPOBAJI HABBIKKM BBIMOJHEHUS MPOheCcCHOHATb-
HBIX 33J1a4d. VICTIBITBIBAET CYIIECTBEHHBIC TPYAHOCTH MPHU BBIOIHEHUH OTICIBHBIX
3aJIaHUI;
MUHUMAJIBHBIA YPOBEHB: HE MPOJEMOHCTPUPOBAT HABBIKH BBITIOJHEHUS TIPOQECCH-
OHAJBHBIX 3a/a4. VICHBITBIBAET CYIIECTBEHHBIE TPYIHOCTA IPU BBINOJHEHUU OT-
JICIIBLHBIX 3aJIaHUI;
MIOPOTOBBIM YPOBEHB: BIIAJICET OMBITOM TOTOBHOCTH K MPO(PECCHOHATBHON EATEIh-
HOCTH W TPOECCHOHATHPHOMY CaMOCOBEPIICHCTBOBAHHIO HA TIOPOTOBOM YPOBHE.
TpynoBbie 1eHCTBUS BBINOJIHACT MEAJICHHO U HEKaYE€CTBEHHO;
CpPEIHHM ypOBEHb: BJIQJCET CPEIHUM OMBITOM TOTOBHOCTU K NMpohecCHOHATHHOM
JESATEeILHOCTH U TPO(PECCHOHAILHOMY CaMOCOBEPIIICHCTBOBAHUIO. Tpy0BbIC JCH-
CTBUS BBITIOJHSET HA CPETHEM YPOBHE IO OBICTPOTE U KaueCTBY;
MPOJIBUHYTHIN YPOBEHb: BIAJCET ONMBITOM M JOCTATOUYHO BBIPAKEHHOM JTMYHOCTHOM
TOTOBHOCTH K MPO(ECCHOHATILHON JIeATeTLHOCTH U MPO(PECCHOHAILBHOMY CaMOCO-
BEPILICHCTBOBAHMIO. BHICTPO M KaU€CTBEHHO BBITIOIHSET TPYIOBBIC JICUCTBUS;
BBICOKMI YPOBEHbB: BJIAJICET OMBITOM U BBIPAKEHHOCTBHIO TUYHOCTHOM TOTOBHOCTH K
po(heCCHOHAILHON NIEATETHbHOCTH M MPOQPECCHOHATHPHOMY CaMOCOBEPIIIEHCTBOBA-
HUIO. BBICTPO M KaYECTBEHHO BBINIOJIHSET TPYIOBBIE JEHCTBUSI.

O06001meHHas oreHKa ChOPMUPOBAHHOCTH KOMITETCHITUIA

HYJIEBOI YPOBEHb: KOMITETEHITUN HE C(HOPMHUPOBAHBI;
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- MHUHHUMAaJIbHBIN YPOBCHBL: 3HAYHUTCIBbHOC KOJIUYCCTBO KOMIIETCHIIUM HE C(l)OpMPIpO-

BaHO;

- TOpOTrOBBIA YPOBEHb: BCE KOMIIETEHUIMU CHOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha TO-

POTOBOM YPOBHE;

- CpeIHMi ypOBEHb: Bce KOMIETEHIMH C(HOPMHUPOBAHBI HA CPEHEM YPOBHE;
- NOPOABUHYTHIM YpOBEHB: BCE KOMIETEHIIUM C(HOPMUPOBAHBI HA CPEIHEM WIJIM BBICO-

KOM YPOBHE;

- BBICOKHU YPOBEHB: BCE KOMIIETCHIIN C(HOPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Kputepuu oieHMBAHUSA

CpencTBaMu OIICHUBAHUS SABJISIFOTCS:
— BBITIOJTHEHUE J1a00PaTOPHBIX PaboOT;

— 3anuTa OT4ETOB MO JabOpaTOPHBIM padoTam;

— BBITNIOJIHEHUE U 3alIUTa KOHTPOJIBHOUN padOThI CTy/IEeHTa-3a0YHUKA (MHAUBUIY-

AJILHOTO 33J]aHMS) — TOJBKO ISl 3209HOU (POPMBI O0yUCHHSI.
Heobxoaumoe yciaoBue 3auéra sl CTYJIEHTOB O4HOU (GopMbl oOyueHus (60 Oan-
JIOB): BBIIMOJIHEHUE U 3aIIUTa OTYETOB MO Ja0OPATOPHBIM paboTaM.
HeobOxoaumoe ycnoBue 3auéra Juisi CTYJI€HTOB 3a04HOM (hopmbl 00yueHus (60 0a-
JIOB): BBITIOJHEHUE M 3alllMTa OTYETOB IO JIAOOpaTOPHBIM paboTaM, a TaKKE BBITIOTHE-
HUE U 3alUTa KOHTPOJIbHOM paboThl CTyJEHTAa-3a0YHHMKA (C MUHHMAJIbHBIM KOJIMYe-

CTBOM OQJIJIOB 32 3aIUTY).

BOHYCHBIG OaJIIb: AOITOJIHUTCIIBHBIC OITPOCHI HA Ha60paT0pHBIX pa60Tax n JICKIOIHU-

X — J10 2 6aJITOB 3a OIpOoC.

Brimonnenne Bcex mabopaTopHBIX paboT, MPEyCMOTPEHHBIX YIeOHO-
METOIUYECKOM KapTOW NUCITUILIMHBI, a TAK)KE KOHTPOJILHON paboThI (111 3a09HOM

dbopMbI 0O0yUEeHUS) ABIISCTCS 00513aTEIbHBIM.

3amuTa 7a00paTOPHBIX pabOT, KOHTPOIHHONU pabOTHI CTYACHTA-3a0YHHUKA MTPOBO-

JIATCA B BUJE coOeceq0BaHUS.

Hrorosas orenka mo 100-6amipHOM mIKaie onpeaeseTcss CyMMOU 0ajuioB 3a

CIIEYIOIIME BUBI PA0OT COTTIACHO TabIHUIIE:

Bujet padot

MaxkcumabHOE KOJTHYECTBO 0aJIOB

BrimosaeHune 1abopaTtopHOl paboThI 5(5)
3ammra 1a60paTOPHOI pabOTHI 2,5(2,5)
MakcumanbHOE KOJUYECTBO 0ajIoB 3a 37,5 (30)
BBITIOJTHEHHE U 3aIIIUTY JIA0OPATOPHBIX

paboT

OTBETHI Ha OMPOCAX Ha JICKIUAX 0-34 (0-6)
OTBeTHI Ha IOMOJTHUTENBHBIX OMpOCax Ha 0-34 (0-8)
J1a00paTOPHBIX paboTax

BrinonHenue KOHTPOIBHOM paboThI 35
(TombKo JuIst 3a04HON (hOPMBI 00YUEHHST)

3aiuTa KOHTPOJIBHOM PaboThI 10-40

(TonbKO 11t 3a04HON (hOPMBI O0YUESHHS)

* — B CKOOKax yKa3aHbl 3HAUC€HHS, COOTBETCTBYIOIIINE 3a09HOM hopme 00ydeHuUs
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Takum 00pa3oM, KaXabld CTYJEHT JIto00i GhopmMbl 00ydeHHsS MOXKET Kak HaOpaTh
MUHUMAaJIbHOE KoiuuecTBO OamioB (60, 4To cooTBeTCTBYeT oleHke «E» mo mkane
ECTS) HeoOxomumoe JiJisi BHICTABJICHUS 3a4€Ta, TAK W MOBBICUTD, MPU KEJTAHUU, CBOIO
OIIEHKY BIUIOTh J0 MakcUMasibHOM oreHkH (100 GamioB, 4TO COOTBETCTBYET OIICHKE
«A» no mkosie ECTS).

Kpurepuu orieHuBaHuS B MPEIIONKEHHOM BHJIE CTUMYJIHUPYIOT MOCEIAEMOCTh, JI0-
MAITHIOK TOATOTOBKY, TUIAHOMEPHYIO ayJAUTOPHYIO padOTy CTyJCHTa B TEUCHHUE Ce-
MecTpa.

[TepeBon onenku u3 100-6amnbHOM mikanmel B rocyaapctBeHHyto u ECTS ocy-
HISCTBIISIETCS. B COOTBETCTBUU CO IIKajoi mpuseneHHon B «llonoxkennu o6 opraHusza-
My yaeOHoro mporecca B JIOHEIIKOM HAIIMOHATLHOM TEXHUYECKOM YHHUBEPCHUTETE),
yTBepxaEHHOM npukazoM JoHHTY Ne337-14 ot 02.05.2018r.

4.3. Bonpochkl K IK3aMeHYy

1. [TosichuTe u3BecTHhie BaM criocoObl MOCTPOEHUSI MPOrpaMM YIIpaBICHUST 0OJIb-
IIIUM KOJI-BOM OOBEKTOB.

2. [TosicHuTe OCOOCHHOCTH YIPaBJICHUSI CUMBOJIBHBIMU >KUJIKOKPUCTAIIIMYECKUMU
nucruiesmu. KakoBbl 00si3aTeNIbHbIE ATallbl IPU pabOoTe ¢ TAKUMU UHIUKATOPaMHU.

3. [TosicauTe HEOOXOAUMOCTh TPUMEHEHHS ONEPAITMOHHBIX CHCTEM PEalbHOTO Bpe-
MeHu. Kakue BUIbI ONIEpaIlMOHHBIX CUCTEM PEAIbHOTO BPEMEHH BaM M3BECTHBI?

4, KakoBbl pyHKIIMM TIAaHUPOBIIIUMKA OMEPANIMOHHBIX CHCTEM PEabHOTO BpeMEHHU?
[TosicauTe anropuT™ (QYHKIIMOHUPOBAHMS TUTAHUPOBIIMKA 3a/a4.

5. UTo Takoe MPUOPHUTETHI 3aJ]a4 ONEPALMOHHBIX CUCTEM pealibHOro BpemeHu. Ilo-
SICHUTE M3BeCcTHBIC BaM BHIBI MHOT'03a/1aUHOCTH.

6. Uto Takoe CHCTeMHBIM THUK OINEpallMOHHONW CHUCTEMBI peajibHOro BpemeHu? Mc-

X045 U3 KaKUX IPUHIOHIIOB BBI6I/IpaeTC$I qacToTa CJICA0OBAHUA CUCTCMHBIX THKOB
OIICPAaINOHHBIX CUCTEM PCaJIbHOTO BpeMeHI/I?

7. B uem cocrout otnuune «3agaunm» oT «ComporpaMMbDy ONEPAMOHHBIX CUCTEM
peaIbHOrO BpEMEHU?

8. OnumuTe BO3MOKHBIE COCTOSIHUS «3alauyn» ONEPALMOHHON CHCTEMBI PEAIbHOIO
BpeMenu FreeRTOS.

9. Yro takoe API pyHnkumu ynpasieHus 3agayaMu ONEpallOHHON CHCTEMBI peajb-

Horo BpeMmeHu FreeRTOS

10. Onwummre mpoOIeMbl OpraHU3ALMK YIPABICHUS OAHUM OOBEKTOM Pa3HBIMU «3a-
nauamu». Kakue crocoObl perieHust 3tux npodsem B cpene FreeRTOS Bam us-
BECTHBI?

11.  Yto Takoe MBIOTEKC U KaK €ro ucrosib3oBath? [IpuBeauTe npumepsl.

12. Tloustue «ouepeneit» FreeRTOS. B kakux caydasx u modemy B FreeRTOS
HE0OXO0MMO UCITOJIH30BaTh OUEPEN, a HE TII00AIbHBIC TIEpEeMEHHBIC?

13. Onumwure OTAUYUTENIbHBIE 0COOCHHOCTH apXUTEKTYPHBIC OTINYUSI TTPOLIECCOPOB
x86 (Habop xomaua CISC) u ARM (na6op komana RISC)

14. Kakwue Buasl MuUkpokoHTposuiepoB cepur Cortex Bam u3BectHbl? KakoBo ux
Ha3HayeHue?
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15. Onummre OCOOEHHOCTH IIMHHOW AapXUTEKTYpbl MHMKPOKOHTPOJUIEPOB CEPUH
Cortex-M3

16. OnwummTe Ha3HAUYCHHE M OCHOBHBIE BO3MOXHOCTH Taiimepa SysTick muxpo-
KOHTpoJUIepoB cepun STM32

4.4, Ilpumep 3K3aMeHAIIMOHHOI0 OMiIeTa

I'OYBIIO «/loHenkuii HANMOHAJIBHBIN TEXHUYECKUH YHHBEPCUTET»

[Iporpamma: CIICIIHAIUTET
(OakasaBpHar, CreLUAIUTET, MATUCTPATYypPa)
CnenuanbHOCTb: 21.05.04 TopHOe meno
(Koz, Ha3BaHHE)
Croenuanu3anys. «INEeKTpU(PUKANSI U aBTOMATU3AIIHAS TOPHOTO
ITPOU3BOJCTBA»
(Ha3BaHHE)
Cemectp: BeCeHHUH cemecTp yueOHoro roga 20 -20  r.r.
VuebOHas TUCIHIINHA: HpOFpaMMHaSI pcanu3anusa MUKPOIIPOUECCOPHBIX CHCTEM B T'OPHO-

METALTYPTHYECKON OTPaCIIn

BUJIET NelO
1. Yro Ttakoe API ¢pyHKIIMH yrpaBieHus 3a1adyaMy ONEPAIIMOHHON CHCTEMBI PEAIbHOTO BPEMEHH
FreeRTOS.
2. OnumMTe Ha3HAYEHHE M OCHOBHBIE BO3MOXKHOCTH TaiiMepa SYSTICK MHKpO-KOHTPOJUIEpOB ce-

pun STM32.

VYTBep:kIeHO Ha 3aceanuu Kageapsl  ['opHas snekTpoTexHHKa U aBToMaTHka uM. P,M.JleiiboBa
(HanMeHoOBaHHe Kadephl HOIHOCTHIO)

[IpoTokon Ne or __ . . T..

3aB. kadenpoii Mapenuny K.H.
(IoAN¥KCH) (®.11.0.)

DK3aMeHaTop JlaBmonok A.B.
(moxnuce) (®.1.0.)

4.5. Kputrepuu onieHUBaHUA
CryneHTsl 3209HOM (OpMBI 00yUEHHsI, HE BBHITIOJHUBIINE WHINBUyaTbHOE 3a7a-
HUE (KOHTPOJBHYIO paboTy), K dK3aMEeHY He JomyckaroTcs. UHIUBUyalbHOE 3a/laHHe
(koHTpOJBHAS paboTa) CTYJACHTA-3a0YHHIKA OIICHUBACTCS «3aUYTEHO» MU «HE 3aUTCHO».
PaGota 3aunThIiBaeTCS MpU YCIOBHH MPABHIIBHOTO BBIIOJIHEHUS BCEX 3aJlaHUM, BOMOXK-
HO HaJM4Me HEKOTOpPbIX HeTouHocTe. Ecim pabora He 3auTeHa, CTYACHT-3a0YHHMK
JOJKEH BHUMATENbHO U3YUYUTh PEIEH3UI0, UCIPABUTh JOIMYIICHHbIE OMIUOKA B COOT-
BETCTBUU C 3aMEYaHUSMHU PELIEH3eHTa U CAaTh paboTy Ui MOBTOPHON MpoBepku. WH-
IUBUAYalIbHOE 3a/laHue (KOHTpOJibHAs paboTa) CTyAEHTa 3a0YHHMKA SIBISETCS TOJBKO
JIOTTYCKOM K 3K3aMEHY U Ha UTOTOBYIO SK3aMEHALIMOHHYIO OLIEHKY HE BIIUSET.
Onenka ucnsiTanus no 100-6amibHOM mmIKane GopMmupyeTcs Kak cymma OasioB
HaOpaHHBIX 32 OTBETHI Ha BOMpOCk Omiera. [lo kaxkgomy Bompocy:
— «50 GanmoB» — BBICTABIISETCS, €CJIM TIPU OTBETE HA BOTPOC CTYJAEHT OOHAPYKHUI
YMEHHE CBOOOJHO, JIOTUYHO, YETKO W SICHO TPEIOCTaBISATh TPAMOTHBIE, NMPABUIIHHBIC
OTBETHI Ha MOCTABIICHHBIM BOMPOC C MCIOJIH30BAHUEM TEPMUHOJIOTHA W CHMBOJUKHU B
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HEO0OXOIMMOM JIOTUYECKOU MOCIIe0BATEILHOCTH, a TAK)KE CBEICHUM U3 JIPYTrUX JAUCIIHU-
IJTMH U 3HaHWM, TPUOOPETEHHBIX paHee; TBEPAbIC MPAKTUUECKUE HABBIKKA C TBOPUECCKUM
MPUMEHECHUEM TOJIYYEHHBIX TEOPETUYECKUX 3HAHWW; UCIOJb30BAHUE U MPEAOCTaBIIC-
HUE MOJIHOT0 000CHOBaHMs Hanbosee 3 (PEKTUBHBIX U pAIMOHATBHBIX METOJ/IOB MTOMCKA
pelIeHusl; YMEHUE UCIO0Ib30BaTh MPUOOPETEHHBIC 3HAHUS U HABBIKM B HECTAHIAPTHBIX
CUTYyaIlUsIX, TPEOYIOIIUX BhIXOJa HA MHOM, 00Jiee BHICOKUM YPOBEHb 3HAHUM; NMPUBE/IE-
Hbl aHAUTUTUYECKUE 3aBUCUMOCTH U PACUETHI;

— «40 6amIoB» — BBICTABISETCSA, €CJIM MPU OTBETE HAa BOMPOC CTYICHT IMPOSIBUII
BBICOKHI YPOBEHb 3HAHHUU MPU OTBETE HA BOIPOC, MOKA3al YMEHUE MPUMEHSTh TEOpe-
THUYECKHE 3HAHUS JJIsl PEUICHHS MOCTABJICHHOW 3a/a4M, YETKO BIAAECET U NMPUMEHSET
AHATMTHYECKUE 3aBUCHUMOCTH JIJIsi YCJIOBUM 3a7add, yMeeT (HOpPMYIUpOBAaTh BHIBOJBI,
OJIHAKO TIPU PEIICHUH 3aJ1a4 JTOMyCTHJI HEKOTOPhIE HETOYHOCTH, HEJOCTATOYHO 000C-
HOBaJI JIOMYILEHUS, KOTOPBIE UCITOJIB30BAIIMCh IPU PELICHUU 33/1a4H;

— «30 OanmIoB» — BBICTABISAETCS, €CJIM MPHU OTBETE HA BOIPOC CTYAEHT OOHAPY U
yMEHHE CBOOOHO MPEAOCTaBIAThH MPABWIbHBIE OTBETHl HA MOCTABJIECHHBIE BOMPOCHI C
HCIIOJIb30BaHUEM TEPMHUHOJIOTHH, a TakK)Ke€ 3HAHUHW, NMPUOOPETEHHBIX paHee; HaIUYHe
HECYILIECTBEHHBIX HEAOCTATKOB MJIM HAPYLICHUS MOCIEI0BATEILHOCTH U3JIOXKEHHUS; HUC-
MOJIb30BAHUE HE CaMbIX PAllMOHAIBHBIX METOJOB MOMCKA PEIICHUS; HE3HAUYUTEIbHbIC
HEJIOCTAaTKH WJIM OITMOKH B pacyeTax;

— «20 GaymoB» — BBICTABISICTCS, €CJIA TIPU OTBETE HA BOTPOC CTYACHT OOHAPY KU
0a30BbIC 3HAHMS TIO BOMPOCY, 3HAHWE OCHOBHBIX AHATMTHYECKUX 3aBHCHMOCTEH, OIH-
CBHIBAIOIIUX 3aJIaHHBIN TPOIIECC, OJHAKO IOMYCTUJ CYIIECTBEHHBIC OIMUOKUA TPU BbBI-
MOJITHEHUH PACUYETOB, HE CMOT CHCTEMAaTU3MUPOBATh MCXOAHBIC JTAHHBIE U CHOPMYITUPO-
BaTh BBIBO/JIBI;

— «10 GaymoB» — BBICTABISETCS, €CJIA TIPU OTBETE HA BOTPOC CTYACHT OOHAPY KU
BJIQJICHUE OCHOBHBIMHU TIOJIOKCHHUSIMH MaTepHuayia, HO (parMEeHTApHO W HEIOCIeI0Ba-
TEJLHO J1aeT OTBETHI Ha MOCTABJICHHBIC BOIPOCHI, CIa0ble MPAKTUUECKUE HABBIKU; IO-
HCK PEIlIeHHs] TUMOBBIX CTAaHJAPTHBIX 3a7a4 HEPAIIMOHATBHBIMU CIIOCOOAMU C MPUHIIH-
MMUAJIbHBIMU OIITNOKAMHU;

— «0 6aysIoB» — BBICTABJIACTCS, €CJIM MIPU OTBETE HA BOMPOC CTYJCHT OOHAPYKHII
HE3HAYUTEIbHBIN 00K 00beM 3HAHUM, OTCYTCTBHE HABBLIKOB B PEIICHUM 3a7ad IO
Pa3IMYHBIM T€MaM JUCIUILIMHBI JIOMYCTH MPUHIUIIUAIBHBIC OIIMOKUA MPHU PEIICHUU
3a7a4, KOTOPbIE HE JAIOT BO3MOXHOCTH BBIMIOJIHUTH 3aJaHUE, WA €CIIM PEIICHUE 3a]1a-
YU OTCYTCTBYET.

[TepeBon onenku u3 100-6ammbHON mikanmel B rocyaapctBeHHyo u ECTS ocy-
MICCTBIISIETCS B COOTBETCTBUU CO IIKajoi mpuBeneHHon B «llonokennu 06 opraHu3za-
1IMU yueOHOTOo Tporiecca B JIoHeIIKOM HAIlMOHAILHOM TEXHHYECKOM YHUBEPCHUTETE.

4.6. Ilpumep Tekyl1ero onpoca Ha JadbopaTopHbIX padorax

JlabopaTtopHas pabota Ne 1 Ha temy: «lIporpammuasi peanusaiusi CUCTEM yMpaB-
nenus Ha 0a3e FreeRTOS mukpokontposiepoB AVR».
Borpocsl ipu TekyliieM onpoce:
1. KakoBble ocHOBBIE (DYHKITUN oneparinoHHOM cuctembl FreeRTOS?
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2. KakoB mopsiiok KOMIMWISIIMK oneparuoHHoi cucrembl FreeRTOS mist koH-
TposuiepoB cepuu AVR?

3. Kakue BuIbI TUIBI MUKPOKOHTpOJUIepoB cepuu AVR pexoMeHayercs uc-
M0JIb30BaTh COBMECTHO C orepalnuoHHou cucremoit FreeRTOS.

5 PEKOMEHIAYEMAS JIMTEPATYPA
I Ocnosnaa numepamypa

. Hpesc I0.I'. TexHnueckne v MpOrpaMMHBIE CPEJICTBA CUCTEM PEATBHOTO BPEMEHU
[DnexkTponHBI pecypc]: yuebnuk/ [Ipesc HO.I'.— DnekTpoH. TeKCTOBBIE JaHHBIC.—
MockBa: BHMHOM. Jla6opatopuss 3Hanuii, 2016.— 335 Cc.— Pexum
nocryma:  http://www.iprbookshop.ru/42303.html.— DBC «IPRbooks» Pexum
JIOCTyHa: JJIsI aBTOPHU3UP. MOJIb30BATEIEH

. IIpoekTupoBaHHE BCTpPaMBAaEMbIX CHUCTEM HAa MHUKPOKOHTPOJUIEpAX [DJIEKTPOHHBIN

pecypc]: maboparopubiii TpakTukyM/ A.A. PoxeHmoB [u ap.].— DIEKTpOH.
TEKCTOBBIEC TaHHbIC.— HNomxkap-Omna: [ToBomxckum roCyAapCTBEHHBIN
TE€XHOJIOTUYECKUI YHUBEPCHTET, 2015.— 120 C.— Pexum

nocryma: http://www.iprbookshop.ru/75440.html.— DBC «IPRbooks» Pexum
JIOCTYIIA: U1 AaBTOPU3HUP. MOJIb30BaTENEN

BonoBozoB A.M. MUKpPOKOHTpPOJUIEPHI JUIsI CUCTEM ABTOMATHKU [DIEKTPOHHBIN
pecypc]: yuebHOoe mocobume/ BomoBo3oB A.M.— DneKTpOH. TEKCTOBBIC JaHHBIC.—
MockBa: HWadpa-Umxkenepus, 2016.— 164 c. - 1 ¢aiin. - Pexum
nocryma: http://www.iprbookshop.ru/51727.html. - .— DBC «IPRbooks» — Pexum
JOCTyTa: JUIsl aBTOPU3HP. TOJIh30BaTENEH

II /lononnumensnasa aumepamypa

. MartomioB H.B. Hauano pabotel ¢ mukpoxkontposmiepamu STMSE [DieKTpoHHBIM
pecypc] / H.B. MartiomoB. - 8§ M6. - 1 ¢aiin. - Cucrem. tpeboBanus: - Pexum
nocryma:  http://ed.donntu.org/books/17/cd6072.djvu . - 3ari. ¢ 93KpaHa.-
[TpocmoTpmuk djvu-daitnos

. OCHOBBI MPOTPaMMUPOBAHUS MHKPOIPOLIECCOPHBIX KOHTPOJJIEPOB B LU(PPOBBIX
CHUCTEMax YMOpaBJCHUS TEXHOJOTMYECKUMH MpoleccaMu [DJIEKTPOHHBIA pecypc]:
yueOnoe mocobue/ B.C. KyapsmoB [u ap.].— IJEKTPOH. TEKCTOBBIC JTaHHbBIE.—
Boponex: BopoHeXCKH TOCYJapCTBEHHBI YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTHIA,
2014.— 144 c.— Pexum nocryma: http://www.iprbookshop.ru/47437.html.— D5BC
«IPRbo0ks» — PesxuM mocTyna: Uit aBTOPH3HP. MMOJIb30BaTENCH

. Conbkun M.A. MukponpoiieccopHbie cucTeMbl. [I[puMeHeHne MUKPOKOHTPOJIIIEPOB
cemeiictBa AVR 11 yripaBiieHHs] BHEIIIHUMHU YCTPOUCTBAMHU [ DIEKTPOHHBIN pecypc]/
Conbkun ML.A., Conbkud J[.M., [Ilamun A.A.— DJEKTPOH. TEKCTOBBIE JaHHBIE.—
Tomck: Tomckuii mnonurexHudyeckuit yHusepcurer, 2016.— 88 c.— Pexum
nocryna: http://www.iprbookshop.ru/83972.html.— 5BC «IPRbooks» — Pexum
JIOCTyTHa: JJisl aBTOPU3UP. MOJIb30BaTENEH



http://www.iprbookshop.ru/42303.html
http://www.iprbookshop.ru/75440.html
http://ed.donntu.org/books/cd5808.djvu
http://ed.donntu.org/books/17/cd6072.djvu
http://www.iprbookshop.ru/47437.html
http://www.iprbookshop.ru/83972.html
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Yueono-memoouueckue uzoanus, pazpaoomannwie ¢ /JlonHTY:
K nexnusm:

7. Koncmekr JeKIAN o JMCIUTUINHE "IIporpamMmmHuast peanuzanus
MHUKPOIPOIICCCOPHBIX CHCTEM B TOPHO-METaUTyprudeckor otpaciu’ (s
CTYJCHTOB, oOOydwarommxcs 1o crnenuaibHocTu moarotoBku 21.05.04 «[opnoe
Jleno». YpoBeHb o00Opa3o-BaHus: creipanureT) / JlaBmioHok A.B. — JloHelk,
JouHTY, 2017. — 62 c. (mocTyn 4epe3 JUYHBIN KaOUHET CTYICHTA).

K nabopatopHbiM paboTam:

8. Meronuyeckue yka3aHds K BBIMOJHEHUIO JTA0OPATOPHBIX PabOT MO TUCIUILTHHE
"l[lporpaMMHast  peanu3anusi  MHKPOINPOIIECCOPHBIX ~ CHUCTEM B  TOPHO-
METAJUTyPrHUECKO oTpaciu” (Ui CTyIEHTOB, 00YYarOIIUXCSl 10 CHCIUATBHOCTH
noaroroBku 21.05.04 «I'opuoe Jlemo». YpoBeHb 00pa3o-BaHMs: crienuaanuTer) /
Jlapmonok A.B. — Jlonenk, JlonHTY, 2017.— 12 c. (mocTym 4epe3 TMYHBIN KaOWHET
CTYy/ICHTA).

K caMocTosTenbHON paboTe CTyeHTA!

9. Meroanueckne yKazaHHsS MO CaMOCTOSTENBHON padoTe CTyAEHTa MO JUCIUILUINHE
"l[lporpamMmHast  peanu3anusi  MHKPOINPOIIECCOPHBIX ~ CUCTEM B  TOpPHO-
METAJLTyprHYecKoi orpaciu’ (I CTYJIEHTOB, OOYYAIOMIMXCS MO CHCIHATLHOCTH
noaroroBku 21.05.04 «I'opuoe Jlemo». YpoBeHb 00pa3o-BaHHs: CHCHHATUTET) /
JlaBmoHok A.B. — [loneuk, JJorHTY, 2017. — 12 c. (mocTyn 4epe3 TUYHBINA KaOMHET
CTYyJICHTA).

JIEKTPOHHO-UH(OPMALIOHHBIE PeCypPChI
OBC JOHHTY - http://donntu.org/library

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE INCIHUITJIMHBbI
1. JlekunoHHBIE 3aHATHA:

VYyeOHast ayauTopus sl POBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, TPYNIOBBIX U
WHJVBUTyJIbHBIX KOHCYJbTAlWN, TEKYIIETO0 KOHTPOJS U MPOMEKYTOUYHOM aTTECTALMU
(MmynpTHMenuiiHOe oOopyaoBaHue: komnbioTep Celeron 2.26, omepalioHHas cucTeMa
Linux Ubuntu 18.04 (2018), LibreOffice 6.3.0 (2018), MyIbTUMEAMIHBIA MTPOESKTOP
NEC-47.1, mpoeKIIMOHHBIA DKpaH; CHEIUaTN3upOBaHHAsT MeOelb: OCKa ayIuTOpHas,
napThl, CTYJbs; Y4eOHO-HAIISIIHbIE TTOCOOMS: TIaKaThl C WILTIOCTPATUBHBIM MaTepHa-
JIOM).


http://donntu.org/library
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