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JINCT AKTYAJIU3ALIMU PABOYEM [TPOT' PAMMBI
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1. HEJIX U 3ATAYA OCBOEHUS JUCHUIIJIMHBI (MOAYJIS1, MIPAKTUKHN).

BWJI. TUIT ITPAKTHUKH. CITOCOBb U POPMA (®OPMbBI EE INPOBEJTEHWA.
Ilenbro TUCUUIUINHBI ABISETCA OCBOCHHE OCHOBHBIX ITPUEMOB IPOEKTUPOBAHUS U PEeaTU3aLuU MUKPOIIPOLIECCOPHBIX CUCTEM
B COCTaBe CHCTEM UCKyccTBeHHOTo nHTesiekTa (CHUM), B ToM uncie cucteM cOopa U aHaiIM3a JaHHBIX ¢ OOJIBIIOTO YKcia
yIAJICHHBIX allapaTHBIX KINEHTOB, CUCTEM YIPaBICHUS POOOTOTEXHIYECKUMH IIaThOPMaMH.

OCHOBHBIMHU 3aJjadyaMi TUCHUIIIMHBI ABJIAKOTCA:

- U3YYCHHUEC POJIM U MECTa MUKPOIIPOUECCOPHBIX CUCTEM HAa OCHOBE OTHOKPUCTAJIbHBIX MUKPOKOHTPOJUIEPOB B COCTABC
CHUCTEM MCKYCCTBCHHOT'O MHTCIJICKTA,

- (hopMHpOBaHKE HABBIKOB IPOTPAMMHPOBAHNUS OJHOKPUCTAIBHBIX MUKPOKOHTPOILIEPOB, 3P (HEKTUBHO HCTIONB3YS HX
BHYTpEHHUE NepudepuitHble yCTPOUCTBA U BHIYUCIUTEIbHbIE PECYPCHI;

- @OpMHpOBaHI/Ie NPEACTABJICHUS O Iepeaave U XpaHCHUU JaHHBIX, [TIOJTy4Ya€MbIX OT 0OJIBIIIOTO HaGopa armapaTHbIX
KIIMCHTOB, OCHAICHHBIX JaTYUKaMH U IIPUBOJAMH, CBA3aHHBIX C HAKOIIJICHUEM OaHHBIX PUCKOB — BBICOKas LICHA JAHHBIX,
BO3MOXHOCTH KOMIIpOMETAlIUU, HECBOCBPEMECHHAs pEaKIUsA Ha BO3H€I710TBPIC B CBA3U C 3azlep>1<1<0171 nepeaayu JaHHbIX,

- (hopMHpOBaHKE IPEICTABICHHH O LEIeCO00Pa3HOCTH HCIIOIb30BaHMS METOIOB MAIIMHHOTO 00YYEHHS ISl yIPABICHHS U
OpPHEHTUPOBAHHUS B IPOCTPAHCTBE POOOTOTEXHUUESCKUX IUTATPOPM (MTOCTPOCHHE KAPThl MECTHOCTH Ha OCHOBE TAHHBIX KaMep
Y JIUJIApOB, BBISIBIICHHE 0OBEKTOB HA OCHOBE CPABHEHUS ¢ 00pa3lioM U T.J.), COBPEMEHHBIX allapaTHBIX IUIaTPOpMax,
TpeTHa3HAUYEHHBIX JJISI HCTIONb30BAHMUS B COCTABE CHCTEM KOMITBIOTEPHOTO 3pEHHs OECIMIOTHOTO TPAHCIOPTa,
COBPEMEHHOM aIlllapaTHOM U POrPaAMMHOM O00ECTICUCHHH, HCIIONIB3YIOMIEMCS [Tl MAIMHHOTO O0YYCHUS MOIeIeH Ha
KJIaCcTepe C MOCIIEAYIOIINM HCIIOIb30BaHuEeM 00yIEHHON HEUPOHHOM CEeTH Ha BCTPAMBAEMOM KOMIIBIOTEPE.

2. MECTO JUCHMILTUHBI (MOAYJIsA, MPAKTUKH) B CTPYKTYPE OBPA30BATEJbHOM MPOT'PAMMBI

Huxn (pazgen) OIT: |K‘M.01

2.1|TpeGoBanus K NpeABApHUTEIbHON NOATOTOBKE 00y4YaloIIerocs:

2.1.1|13y4enue TUCIUILIMHBI 0a3UpyeTCs Ha 3HAHUSIX B 00JIACTH MATEMATHKHU, HH()OPMATHKH, TPOrPAMMHUPOBAHHUS, TOTYICHHBIX
CTYICHTaMH B MEPHOJI 00YyUSHHUS B IIKOJIE U OakanaBpuaTe win crenuanutere. CTYIEHT TODKeH YMETh HCIIONIb30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLMILIMH ISl IOHUMAaHHUS [IPEToJaBaeMOil AUCIIUILUTHHBI, UMETh HABBIKH
paboThI ¢ KOMIIBIOTEPOM, HABBIKK MIPOTPAMMHUPOBaHUsI, 0a30BbIe 3HAHHS B 00JTACTH CETEBBIX MPOTOKOJIOB, 0a3 TaHHbIX,
MHKPOKOHTPOJIIEPOB.

2.1.2|In¢hoKxOMMYyHUKAIIMOHHbIE CUCTEMBI UCKYCCTBEHHOTO MHTEIUICKTa

2.2| JucuMnannbl (MOIYJIM) U PAKTUKH, I KOTOPBIX 0CBOEHHE IAHHOI TUCHMILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npeallecTByOLee:

2.2.1|BpinonHeHue U 3amuTa BBITYCKHOM KBAIU(UKAIIMOHHON paboThI

2.2.2|IIpousBoacTBenHas npaxTuka: [IpeaauuioMHas npakTuKa

2.2.3|3auet no moxy:iro "KommiekcHbiid Mmoayinb npoduis "O6navnas u cereBas HHQPACTPYKTYpa CHCTEM UCKYCCTBEHHOTO

HUHTCIUICKTa

3. KOMIETEHIUY OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUILTAHBI
(MOJYJISI, MPAKTHKH)

IIK-1: Cniocoden ncciienoBaTh U pa3padaTbIBaTh ADXUTEKTYPbI CHCTEM HCKYCCTBEHHOT0 HHTEJIEKTa VISl Pa3InYHbIX
MpeIMeTHBIX 00.1acTeil Ha 0CHOBE KOMILIEKCOB MeTO0B H HHCTPYMEHTAILHBIX CPEJICTB CHCTEM HCKYCCTBEHHOT0 HHTE/LIEKTa

IIK-1.2: Bvibupaem KomMnieKcol Memooos U UHCIPYMEHMAIbHbIX CPEOCME UCKYCCMBEHHO20 UHMEIeKMA OJisL PeUeHUs. 3a0ay 8
3a6uUcumMocmu om ocobenHocmelil npeomMemuoul ooracmu

Pesynbratel o0yuenus: Pesynsratel o0ydenus: ITK-1.2. 3-1. 3HaeT MeTOAbI ¥ HHCTPYMEHTAIbHbIE CPEJICTBA CUCTEM UCKYCCTBEHHOTO
UHTEJUIEKTa, KPUTEPUH UX BBIOOpA U METO/Ibl KOMILIEKCUPOBAHUS B paMKaX CO34aHHs HHTETPUPOBAaHHBIX THOPHIHBIX
HHTEJUIEKTYaIbHBIX CUCTEM Pa3IMYHOTO HA3HAUEHHUsI

Pesynbratel o0yuenus: [IK-1.2.V-1. YMeer BeIOUpaTh, NPUMEHATh U HHTETPUPOBATH METOBI K HHCTPYMEHTAIBHBIE CPEACTBA CHCTEM
UCKYCCTBEHHOI'O UHTEIUIEKTA, KPUTEPUH UX BBIOOpA U METOAbI KOMILIEKCUPOBAHHS B pAMKaX CO34aHHs MHTEIPUPOBAHHBIX THOPUIHBIX
HHTEJUIEKTYaIbHBIX CUCTEM Pa3IMYHOTO Ha3HAUEHHUSI

IK-4: Cnioco0eH pyKoBOIUTH NPOEKTAMM 10 CO3AAHHI0 KOMILIEKCHBIX CHCTEM HCKYCCTBEHHOT0 HHTEJUIEKTa

1IK-4.1: Pyxosooum paspabomkoi apXxumeKxmypbl KOMIJIEKCHbIX CUCTeM UCKYCCIMBEHHO20 UHMELIeKmd

Pesynbrarel 00y4yenus: Pesynbrarsl o0yuenus: [1K-4.1. 3-1. 3HaeT BO3MOXHOCTH COBPEMEHHbBIX HHCTPYMEHTAJILHBIX CPE/ICTB U
CHUCTEM MPOrPAMMHUPOBAHHS JJIsl pEIICHHS 3a7a4 MAIIMHHOTO O0Y4CHHUSI

Pesynbrarer o6yuenus: [IK-4.1. Y-1. YMeer npoBoANTh CPaBHUTEIBHBIN aHAINU3 U OCYILECTBIISATH BEIOOP HHCTPYMEHTAJIBHBIX CPEACTB
JUTS PEUICHUS 3a/1a4 MAIIHHHOTO 00y4YeHUs

IIK-5: Cnioco0eH pyKoBOIMTH MPOEKTAMH MO CO3AAHMIO, MOAIEPKKe U NCMO0JIb30BAHUI0 CHCTEMBI HCKYCCTBEHHOT0 MHTEJVIEKTA
Ha OCHOBe HeiipoceTeBbIX MOJeJIeH 1 METO10B




1IK-5.1: PykosoOoum pabomamu no oyenke u 6b100py Mooenell UCKyCCmeeHHbIX HeUPOHHBIX cemell U UHCMPYMEHMANlbHbIX CPeOCmE Oilsl
[peuwienus nocmagnennol 3a0aqu

Pesynbrarel 00y4enus: Pesynbrarsl o0ydenus: [TK-5.1. 3-1. 3HaeT (yHKIMOHAILHOCTh COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB U
CHCTEM MPOrpPaMMHUPOBAHMS B 00JIACTH CO3JJaHUS MOJEJIeH UCKYCCTBEHHBIX HEHPOHHBIX ceTel

Pesynbrarel 00yuenus: [1K-5.1. ¥-1. YMeeT npoBOJHTE OLIEHKY H BEIOOP MO/IENeH HCKYCCTBEHHBIX HEMPOHHBIX CeTEH U
WHCTPYMEHTAJIBHBIX CPEJCTB ISl peIleHHs 3a7a4 MAalIMHHOTO 00Yy4eHUs

Pesynbrarel 00yuenus: [1K-5.1. ¥V-2. YMeeT npuMeHATh COBPEMEHHbBIC HHCTPYMEHTAJILHBIC CPEJICTBA U CUCTEMBI TPOTPAMMHUPOBAHUS
JUT pa3paboTKu ¥ 00y4eHHs MOJIeIIeil NCKYCCTBEHHBIX HEHPOHHBIX CeTeH

IIK-6: Cnioco0eH pyKOBOIUTH NPOEKTAMHM 10 CO3AAHHI0 KOMILIEKCHBIX CHCTEM HA OCHOBE AHAJIMTUKH 00JIbIIUX JAHHBIX B
Pa3JIMYHBIX OTPACIAX

1IK-6.2: Ilpumensiem sapuanmol UCHOIb308AHUSL OONLUUX OAHHBIX, ONpedeleHUll, Clo8apell U IMANIOHHOU APXUMEKMYPbl OONbULUX
OAHHBIX NPU PYKOBOOCMEE NPOEKMAMU HO HOCMPOCHUIO KOMIIEKCHbIX CUCEM HA OCHO8e AHAIUMUKY OOIbUUX OAHHBIX 8 PA3IUYHBIX
ompacnsax

Pe3ynbratel 00yuenus: Pesynbrarsl 00ydenus: ITIK-6.2. V-1. YMeer onpeensars pUcKH, CBAI3aHHbIE ¢ peanu3alnyeil / pa3BepThiBaHUEM
WHUIMATHUB / IPOEKTOB B 00JIACTH aHATUTUKH OOJIBIINX JTaHHBIX

Pesynbrarel 00yuyenus: I1K-6.2. Y-2. YMeeT onuchiBaTh KaX bl PUCK HA PA3JIMYHBIX ATAIlaX Pa3BEPTHIBAHUS aHAJTUTHKU OOJIBIINX
JTAaHHBIX, €T0 BO3/EHCTBHE, PeaIn3aluio U CEpbe3HOCTh

Pesynbrarel 00yuyenus: I1K-6.2. Y-3. YMeer onpenensiTs Le/n IPOESKTOB B 00JIACTH aHAJTUTUKU OOJIBIINX JaHHBIX B OpraHU3aluy /
MOJIpa3IeNieHusIX / CITy)0ax

Pesynbratel o6yuenus: IIK-6.2. V-4. YMeer pa3pabaTbiBaTh CTpaTernueckue IUIaHbl HA yPOBHE OPraHU3alluy JJIs IPOEKTOB
AQHAJIUTHKA OOJBIINX JaHHBIX

IIK-6.3: IIposooum nianuposarue, ynpasieHue, pa3eepmoléanue, ayounm 6e30nacHocmu U 3auumsl NepCOHAIbHbIX OAHHbIX NPU
[pabome ¢ bonvuuMU OGHHBIMU U PYKOBOOUM ONEPAYUOHHOTL 0esIMEeNbHOCIbIO, CEA3AHHOL ¢ 6E30NACHOCbIO U 3AUUMON
NEePCOHANbHBIX OAHHBIX NPU pabome ¢ OONbUUMU OAHHBIMU

PesynbTarel 00y4uenus: Pesynbratsl 00ydenus: [1K-6.3. 3-1. 3HaeT TEpMHUHOJIOTHIO U TIOCJICAOBATEIBHOCTh MEPOITPUSATHIA IO
0e30MaCHOCTH M 3allIUTe NEPCOHATBHBIX JJAHHBIX IPH padoTe ¢ OONBUIMMU TaHHBIMH

Pesynbrarel 00y4uenus: I1K-6.3. Y-1. YMeeT npoBOAUTh MOATOTOBKY M IUNIAHKPOBAHHUE JICHCTBUII 10 BEPXHEYPOBHEBOMY YIIPABICHHIO
6e30MaCHOCTHIO M 3aLIUTOH MEPCOHANBHBIX JAHHBIX ITPH PaboTe ¢ OOJIBIIMMH JaHHBIMU

Pesynbrarel 00ydenus: [1K-6.3. YV-2. YMeeT npoBOAUTSE MOHUTOPHHT, OLICHKY U KOHTPOJIb ICHCTBUI 110 BEPXHEYPOBHEBOMY
YIIPaBJICHUIO OE30MACHOCTHIO M 3aLIUTOH MEPCOHANBHBIX JAHHBIX MPH PaboTe ¢ OOJIBIIMMU JTAHHBIMU

Pesynbrarel 00yuenus: [1K-6.3. ¥V-3. YMeer onpenensaTh 1e/id BEpXHEYPOBHEBOTO YIIPABICHHUS 0€30MACHOCTHIO U 3aIIUTOMN
MEPCOHANBHBIX JAHHBIX MPH PaboTe ¢ OOJBIIMMHU JAaHHBIMU

IIK-7: Cnioco0eH pyKOBOAUTH MPOEKTAMH MO CO3JaHMI0, BHEAPEHUIO M MCMOJIb30BAHMIO OJHON WJIM HECKOJIbKHUX CKBO3HBIX
IUQPPOBBIX CyOTEXHOJIOTHI HCKYCCTBEHHOT0 HHTEJJIEKTA B MPHUKJIATHBIX 00J1aCTAX

IIK-7.1: Pykogooum npoekmamu 6 obaacmu CK803HoU yu@posoti cyomexnonozuu « Komnvromeproe 3penue»

Pesynbratel o0yuenus: Pesynsratsl o0yuenus: ITK-7.1. 3-1. 3HaeT npUHIMIBI TOCTPOSHUS CUCTEM KOMIIBIOTEPHOTO 3PEHUS, METOIbI
U NIOAXO0JbI K IUNIAHUPOBAHUIO U Pealn3alluy IPOEKTOB 110 CO3JAHUI0 CUCTEM MCKYCCTBEHHOTO UHTEIUIEKTAa Ha OCHOBE CKBO3HOM
udposoit cyoTexHonorun «KoMeroTepHoe 3peHne»

Pesynbrarer o0yuenus: [TK-7.1. V-1. YMeeT pyKoBOIHUTH IPOEKTAMH IO CO3IAHUIO, BHEIPEHHIO U ITOJJIEPIKKE CHCTEM HCKYCCTBEHHOTO
MHTEJUIEKTa HA OCHOBE CKBO3HOM 1 (pOoBOii cyoTexHONnornu « KoMIpoTepHOE 3peHre»

4. CTPYKTYPA U COAEP KAHUE JUCHUILIJIMHBI (MOAYJIA, IIPAKTHUKH)

Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp / | YacoB ®opma
| 3aHATHSA Kvpc KOHTDOJISA
1 Pazgen 1. O6yuenue
1.1 OCHOBHBIE CBEIEHU S 1 KITACCUDUKAITNA 2 0

MUKPOITPOLIECCOPHBIX CPEJACTB, UCITIOJIbB3YEMBIX B CUCTEMAX
NCKYCCTBEHHOI'O MHTEJIJIEKTA /Tema/

111 Msuoroo6pasue annapaTHbIX 1 IPOIPAaMMHBIX CPEACTB, UCIIOIb3YEMBIX B 2 2 K, 3
cUcTeMaX HCKYCCTBEHHOIO HHTEIUIEKTa. Y CTPOMCTBA, UCIOIb3yeMbIE AL
MOJTy4eHUs IEPBUYHOM HH(OPMAIIK OT JaTYUKOB, €€ IPEABAPUTEILHON
00paboTKy, yIpaBIeHUs 3JIEKTPOIIPUBOJAMH - OAHOKPUCTAIbHBIE
BCTpauBaeMble MUKpo-OBM u mukpoxontposeps! (MK), nmpombInuieHHbIE
xoHTposuiepsl, IINIUC. Kparkas xapakrepucTika BO3MOXHOCTEH
MHUKPOKOHTPOJUIEPOB M 0COOEHHOCTEH NX apXUTeKTyphl. COBpeMEeHHOE
COCTOSIHUE, KiIacCU(HKalKs 1 OCHOBHBIE HAIIPABJICHUS Pa3BUTUS

1.1.2 [Tpumeps! ncnonb30BaHKs OJHOIUIATHBIX KOMITBIOTEPOB IS pellieHHs 3a7a4 2 2 K, 3
riybokoro mammunoro ooyduenus (NVidia Jetson, Intel Neural Compute Stick).
0O0630p KaMep U MOAYJICH HHTErpallui KaMep CO BCTPauBacMbIMH
KOoMITbIoTepaMH. Vcrnonbp3oBanne 00ydeHust HeHPOHHOH CETH HEIOCPEICTBEHHO
Ha BCTPaWBaeMOM KOMIIbIOTEPE, UCIIOIb30BAHUE MPEN00yUeHHONH HEHPOHHOM
cetu. [TocTpoeHre MpOrpaMMHOro 00eCeUeHNs ISl BCTPauBacMbIX
KOMITBIOTEPOB, HCIOB3YIOLIETO JUISl OPTaHU3aI[H CHCTEMBI KOMITBIOTEPHOTO
3pEHHSI METOJIbI MAIIUHHOTO 00yueHus. /Jlex/




1.13

ApxutekTypa cepBepHOi uactu cucreM MHTepHeTa Beleil. Yuer ycTpoicTs
HoNB30BaTeNeH, ynaneHHoe 0OHOBICHHE IIPOrPaMMHOTO 00ecIedeHns,
(dbopMupoBaHKe U aHAJIU3 MACCUBOB JaHHBIX, 10JIy4aeMbIX OT HA0Opa anmapaTHbIX
loT-xmnenros  /Jlex/

K, 3

114

OpraHu3aliys CBsSI3M anmnapaTHeIX KIHEHTOB VIHTepHEeTa Bellel ¢ cepBepoM.
YcrpoiicTBa 6ecripoBOJHOM CBsA3H, IPUMEHsEMBIC B cicTeMax MHTepHeTa Beleit
(Momymu 2G, NB-IoT), nporokoisl nepenaun nanusix (MQTT), opranuzarus
B3aUMOJICHCTBHS YIPABIIONIETO0 MUKPOKOHTPOIIIEPA C YCTPOHCTBOM IEpeiaun
JTAHHBIX.

Bonpockl obecrieueHns 6e30macHoM nepeaay JaHHbIX — MU poBaHUe
COCIMHEHHs, TPEOOBAHUS K IPOTOKOIY MEPEeIaud CBEICHHIN alapaTHOMY
KIIMEHTY B IIPOIecce HACTPONKH, PUCKH, CBS3aHHBIE IIEPEXBATOM COOOIIEHHUH,
MpeHA3HAYCHHBIX JIJIs1 YIIPABJISIONINX MUKPOIPOIIECCOPHBIX CHCTEM. Bompocst
obecrieyeHus MOJTHOTHI IAaHHBIX, TIOJIy9aeMbIX OT Habopa pacrpeaeneHHbIX
JATYUKOB, TOCTATOYHOM ISl HCIIOJIb30BaHHs B CUCTEMaX 00pabOTKU GONIBIINX
JMaHHbIX. /JIex/

K, 3

1.2

PA3PABOTKA AIIITAPATHO-TTPOTPAMMHBIX PEITEHUI HA OCHOBE
OJHOKPUCTAJIbHBIX MUKPOKOHTPOJIJIEPOB /Tema/

121

Apxurekrypa MIIC, opranu3zanus nojacucteM o0pabOTKH TaHHBIX H YCTPOICTB
CBSI3M LEHTPAILHOTO IPOLiecCcopa ¢ BHENIHEH cpenoil. TUmoBbie KOHPHUTYpauu
MHUKpPOIPOLIECCOPHBIX cucTeM. OCHOBHBIC 331a4H U Tallbl IPOSKTUPOBAHUS
MIIC. OcHoBHBIE c1TOCOOBI 00MEHA JAHHBIMH B MHKPOIIPOILIECCOPHBIX CUCTEMAX
/JTex/

K, 3

1.2.2

BEI4ncInTeNBEHbIE BOSMOXKHOCTH, OCOOCHHOCTH PAabOTHI ¢ BHYTPEHHUMH
nepudepuitHbIME yCTPOICTBAMH OHOKPUCTAIBHBIX 8-PaspsiIHbIX
MHKPOKOHTPOJIIepOB. [IpiMeHeHne 8-pa3psaHBIX MUKPOKOHTPOJUICPOB KaK
9JIEMEHTAPHOT0 3BEHA B HHTEJUICKTYaJIbHBIX CHCTeMaX cOopa MaHHbIX U
ympasinenus /Jlex/

K, 3

1.23

MukpoxkonTpoiuiepsl cemeiictBa AVR ATMega. OcoOGeHHOCTH apXUTEKTYPHI,
opranuzarys naMatu (6ox POH, sHeproHeszaBrcuMasi ONiepaTuBHAs aMSITh),
MIOPTHI BBOAA/BBIBOJIA, PEXKUMBI paOOTHI 1 MPOTPAMMHUPOBaHHE BCTPOSHHBIX
nepudepuitHeIX ycrpoiicTB. KOMMyHUKAIIMOHHBIE MOTYJIH MUKPOKOHTPOJIICPOB —
ocJIeI0BaTeNbHBIN MOpT o0miero HazHadeHuss USART, crieraniu3upoBaHHbIe
unrepdeiicst SPI, 12C, JTAG. IIpoektupoBaHue MporpaMMHOro 00ecreueHus
MIIC na ocaoBe MK ATMega.

Cucrema KoMaH MUKpOKoHTpoiuiepa ATmega. ITporpammsl paboTs! co
BCTPOEHHBIMHU MOAYJISIMHU, IIPUMEPHI IIPOrpaMMUPOBaHUS NPOLEAYp 0OMEHa ¢
BHEIIHUMH ycTpoiicTBamu  /JIek/

K, 3

124

BrrunciuTenbHbe BO3MOKHOCTH, 0OCOOCHHOCTH OpraHU3alliy, THITMYHbIE 00J1acTH
IIPUMEHEHUs] MUKPOKOHTposuiepoB STM8  /Jlex/

K, 3

1.25

OCOOCHHOCTH apXUTEKTYPBI, OpraHU3aIUs IAMSTH, TIOPTOB BBO/1a/BBIBO/IA,
KOMMYHHUKALMOHHBIX MOJYJICH U BCTPOEHHBIX NIepHdepuitHbIX Moayne 32-
Ppa3psaHBIX MUKPOKOHTpOJUIEpoB cemeiictBa STM32. AnmapatHeie u
porpaMMHBIE CpeIcTBa npoekTupoBanus u omnaaku MIIC Ha ocHoBe MK
STM32. Undpactpykrypa pa3pabOTKH U OTIAKU IPOrPAMMHOT0 00eCTIeYeHuUs
IUTSE MEKpOKOHTpoJutepoB STM32/STM8.  /JTex/

K, 3

1.2.6

IMpoexrupoBanue MIIC, ocymecTBisome cOOp JaHHBIX U BBIIOJIHSIOMIEH
(YHKIIHN OTIOBEIIEHHS O BEIXOJIE TTOIyJaeMbIX 3HAUYCHHH 3a IOMYCTHMBIE
npenessl  /J1ab/

K, 3

1.2.7

Peanuzartust nporpaMMbl cO0pa M IEPECHUTKN TAHHBIX C UCTIOIH30BAHUEM
craHaapTHeIx uHTepdeiicoB mukpokortpouiepos AVR (UART, SPI, 12C) B
COCTaBE MHKPOIPOIIECCOPHOI CHCTEMBI, BBIMOIHSIONIEH (HYHKIIMH OTIOBEIIEHHS O
BBIXOJIC MOJY4aeMbIX 3HAUCHHH 3a AOIyCTHMBIE Tpenensl /J1ad/

K, 3

1.2.8

PazpaboTka npukiagHoOro MpoTOKOJIa OOMEHa JAaHHBIMU MEXY IBYMSI
MUKPOIPOLIECCOPHBIMU cucTeMamu  /J1ab/

K, 3

1.2.9

OpraHu3aiys XpaHeHUsT KOHQUTYPAIIHOHHBIX JTaHHBIX B MHUKPOITPOIIECCOPHOI
cucreme /JIab/

K, 3

Pazgen 2. CamocTosiTe/ibHAst pa00Ta CTY1€HTOB

2.1

B TOM umcie /Tema/

211

MOJTOTOBKA K 0T4eTY 1abopaTopHbIX pador /Cp/

32

K, 3

212

BBITIOJIHEHNE KypCcOBO# paboTsl /Cp/

80

K, 3

Pazgen 3. IIpoMeskyToUHAs aTTeCTALUS

31

B ToM ymcie /Tema/

311

/Kypcosas pa6ota/ /KP/

15,65

K, 3




3.1.2 Dk3aMeH /Dk3ameH/ 2 20

3.1.3 Konrakrthas pabora c II1C /KoPa/ 2 0,35

IMpumeuanne. @opmel KOHTpoIsT: DK — 3K3aMeH, K- koHTponbHas padora, Ko- KoHTponbHEI onpoc, C3- ceMecTpoBoe 3aaHue, 3-3a4er,
OII- oT4er No NpaxkTUkKe.

5. ®OHJ1 OHEHOYHBIX CPEJICTB

O1eHOUHBIE CpEJICTBA IUIAHUPYEMBIX pe3yJIbTaTOB OOYyUeHMs HpejacTaBleHbl B Buie (oHIoB oueHouHbXx cpeacts (POC),
pa3paboTaHHBIX B COOTBETCTBUH C JIOKAIFHBIM HOPMAaTHBHBEIM akToM yHHBepcuTeTa. @OC MoxkeT ObITh pecTaBieH B [IpunoxkeHnn k
paboueii mporpamme.

5.1 KoHTpoJIbHBIEC BOTIPOCHI M 33JaHUS

O1eHOYHBIE CPEACTBA IUNITAHUPYEMBIX PE3Y/IbTaTOB 00y4eHHUs IPEACTaBICHbl B BUIe (HOHIOB OLeHOUHBIX cpeacTs (POC),
pa3paboTaHHBIX B COOTBETCTBHUH C JIOKAIBHBIM HOPMATHBHBIM aKTOM YHUBEPCHTETa. B IemsIX 0CBOCHNU KOMIICTEHITHH, yKa3aHHbIX B
paboueil mporpaMMe JUCHUILIMHBL, IPELyCMOTPEHBI CIIEIYIOIIUE BOIIPOCH, 3a/JaHUs TEKYIETO KOHTPOIS:

ITIK-1. Cnocoben HUCCiIca0oBaTbs U pa3pa6aTI)IBaTI) APXUTCKTYPhI CUCTEM UCKYCCTBECHHOI'O MHTCJIJICKTA I PA3JIMYHBIX MTPEAMETHBIX
o0JacTei Ha OCHOBE KOMILJIEKCOB METOAO0B U UHCTPYMEHTAJIBHBIX CPEACTB CUCTEM UCKYCCTBECHHOT'O HHTCIIJICKTA

[1K-1.2. BeiOrpaeT KOMITIEKCHI METOZOB M HHCTPYMEHTAJILHBIX CPE/ICTB HCKYCCTBEHHOTO MHTEIUICKTA JUISl PELICHHUS 3a/1a4 B
3aBHCHMOCTHU OT 0COOCHHOCTEH IpeiMeTHOI obacTu

Pesynbrarel 00y4yenus: [1K-1.2. 3-1. 3HaeT MeTO/IbI 1 HHCTPYMEHTAJILHBIE CPEJICTBA CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA, KPUTEPUU
UX BBIOOpA M METO/Ibl KOMIUICKCUPOBAHUS B pAMKaX CO3/1aHUS MHTETPUPOBAHHBIX THOPUIHBIX MHTEILICKTYAJILHBIX CHCTEM Pa3IMYHOTO
Ha3HAYEHUS

Bormpocsr, 3amanmust:

1. Ha3oBuTe OCHOBHBIE ammapaTHbIe ITaTGOPMBI, HCTIONb3yeMbIe B CHCTEMaX HCKYCCTBEHHOTO HHTEIUIEKTAa, X Ha3HAUCHUE, MECTO U
TUIHAYHBIC BAPUAHTHI UCIIOJIb30BAHUS.

2. OnummTe OCHOBHBIE OCOOCHHOCTH U THITHYHBIC BAPHAHTHI HCTIONB30BaHUS OTHOKPUCTAIBHBIX MUKPOKOHTPOIIIEPOB B COCTABE
BCTPaMBAEMBIX CHCTEM, UCIIOJIb3YEMBbIX VISl YIPaBICHUS POOOTAMHU.

3. OxapakTepu3yiiTe THITHIHBIE CIIOCOOBI B3aNMOIEHCTBHS BCTPAHBAEMbBIX MHKPOIIPOLIECCOPHBIX CHCTEM C OCTAIHBIMH YaCTIMHU
CHCTEM MCKYCCTBEHHOTO MHTEIUICKTA, UCTIOIb3YIOIUXCS 1JIs YIIPABICHHS:

- MOOWJILHBIMHU POOOTAMH;

- yaaneHHbIMU |0 T-KkiIMeHTaMu — cucTeMaMu cOOpa JaHHBIX U YIIPaBJIEeHUS IPUBOIaMU;

- B]IEMEHTAMH aBTOMATH3aIlH B CHCTEMaX YMHOTO JIOMa;

- CHCTEMaMH YIpaBJIeHUs] OECIMIOTHBIMU aBTOMOOWISIMU U JIETaTEIbHBIMY alNapaTaMHu.

4. OxapaxTepu3yHTe BEMUCIUTENbHBIE BOSMOKHOCTH M TIEPCIIEKTHBEI IPIMEHEHNUS B COCTaBE BCTPAHBAEMBIX YIPABIIAIONINX CHCTEM
MHKPOKOHTpoJuIepoB cemeiicts STM8, STM32, AVR ATMega.

5. OxapakTepu3yiiTe OCHOBHBIC MIPHHIINTIEI PAOOTHI ¢ epHpepHIHBIME YCTPOHCTBAMH B MEKpOKOHTpoimepax AVR.

6. OxapakTepu3yiTe OCHOBHBIC IPUHIUIEI PAOOTHI ¢ epU(GEpUHHBIMU YCTPOUCTBAMH B MUKPOKOHTposuiepax STM32.

7. OxapakTepu3yiiTe BEMUCIUTETEHBIE BO3MOKHOCTH, 0COOEHHOCTH PabOTHI ¢ epu(epHitHEIME yCTPOHCTBAMH, THIIHIHOE
pHMEHCHHE COBPEMEHHBIX OHOIUIATHRIX BCTpanBaeMbIx koMnbioTepos (Raspberry Pi, Odroid, NVidia Jetson/Xavier) B kauectse
OCHOBBI CHCTEMBI TEXHIIECKOTO 3PCHUSL.

8. OxapakTepu3yiiTe BEIYUCIUTEILHBIE BO3MOXKHOCTH M TUIMYHBIE obnactu npumeHeHus Moyt Intel Neural Compute Stick ams
pelIeHns 3a/1a4 rTyO0KOT0 MallTHHHOTO O0YUCHUSL.

Pesynbrarer o6yuenus: [1K-1.2. Y-1. YMmeer BbIOUpaTh, IPUMEHSTH U HHTETPUPOBATH METO/Ibl U HHCTPYMEHTAJIbHBIE CPECTBA CUCTEM
HCKYCCTBEHHOT'O MHTEIJUICKTa, KPUTEPHHU UX BBIOOPA M METO/IbI KOMIUICKCUPOBAHUS B pAMKaX CO3aHUSI HHTETPUPOBAHHBIX THOPUIHBIX
MHTEJUIEKTYAIbHBIX CUCTEM Pa3IMYHOTO Ha3HAUYEHUS

BOHpOCI:I, 3aJlaHuA:

1. ITonGepute OCHOBHBIE KOMIIOHEHTHI MUKPOIIPOLIECCOPHOM CHCTEMBI 1 0OOCHYHTE BBIOOD:

- YCTpOWCTBO yHaleHHOTo yrpaBieHust 10 GSM-cBsi31 BKIFOUeHIEM/BEIKITIOUCHAEM JICKTPHYECKOTO JBUTATEIS BOJSHOTO HACOCA;
- YCTPOWCTBO aBTOMATHYECKOTO YIIPABICHHSI TEMIIEPATYPOi U BIaKHOCTHIO MHUHHUATIOPHOM TEILIHIIBI;

- YCTPOMCTBO-TEPMOCTAT IS SIIEKTPHIECKOTO BOJTOHATPEBATES;

- YCTPOMCTBO MOHHTOPHHIA KIIMMATHYECKUX [IAPAMETPOB B CEPBEPHON KOMHaTe co cBs3bto 110 cetn Wi-Fi;

- OpaceT 11 MOHUTOPHHTA TEMITEPATYPHI TENa U MyJIbCca, HCIONB3YIONIHi CBA3b 1Mo KaHaiy Bluetooth Low Energy;

- BIIEKTPOHHBII MO CUETa PaJHOAKTUBHBIX YaCTHII, PETHCTPHPYEMBIX cueTdnkoM I eiirepa;

- YCTPOWCTBO YNpPaBICHUSI MOOMIBHBIM POOOTOM, OCHAIICHHBIM YIIbTPa3BYKOBBIMH JAaTYUKAMH PACCTOSIHHS.

2. PazpaboraiiTe cucTeMy KOMaHJ ¥ CTaTyCOB, UCIOJB3YEMBIX JUIS B3aUMOJIEHCTBHS OJHOINIATHOTO KOMITBIOTEPa, OCHAIICHHOTO
KaMepaMH, 1 MUKPOKOHTPOJUIEPa, YIPABIIOLIETO IBUTaTeNIIMH, B COCTaBE CUCTEMBbI YIIPaBIECHHUS MOOMIBHEIM POOOTOM.

3. Pa3paborTaiiTe ciucTeMy KOMaHJ H CTaTyCOB, HCIOIb3YEMBIX JUIS YAAJIEHHOTO yIPaBICHHS TEPMOCTATOM SIEKTPHIECKOTO
BOJIOHATPEeBaTEIS.

4. PazpaboTaiiTe cucTeMy KOMaHJ ¥ CTaTyCOB, HCIOJIB3YeMBIX CEPBEPHON HaCTBIO CHCTEMBI cOOpa JaHHEIX ¢ HA0Opa ammapaTHBIX




l0T-knneHTos.
[1K-4. CnocoGeH pyKOBOAUTH IPOEKTaMHU I10 CO3JJaHUI0 KOMIUIEKCHBIX CUCTEM MCKYCCTBEHHOI'O MHTEIUIEKTa
[TK-4.1. PykoBoauT pa3pabOTKO# apXUTEKTYPbl KOMIUIEKCHBIX CHCTEM HCKYCCTBEHHOTO MHTEJUICKTA

Pesynbrarel 00y4uenus: [1K-4.1. 3-1. 3HaeT BO3BMOKHOCTH COBPEMEHHBIX HHCTPYMEHTAIILHBIX CPEICTB U CUCTEM IPOTPaMMHUPOBAHHS
JUTS peUIeHus 3a/1a4 MalHHHOTO 00y4YeHUs

BOHpOCLI, 3aJlaHuA:

1. Pacckaxwute 0 mojepsKke Kamep B MUHHKOMITbIoTepax Raspberry Pi.

2. BolunciuresbHbIe BO3MOKHOCTH 1 ocobenHocTH ucronb3oBanus Intel Neural Compute Stick B 3agauax MamHHOTO 06yUeHUSL.
3. BoruucauTenbHbIE BO3MOKHOCTH H 0COOEHHOCTH MCIIONIB30BaHus oaHouiaTHoro kommeiotepa NVidia Jetson / Xavier B 3agagax
MAaIIMHHOTO 00yUYEeHHSI.

Pesynbratel 00yuenus: ITK-4.1. Y-1. YMeeT npoBoAUTh CPAaBHUTENBHBIN aHAIU3 U OCYLIECTBIATH BEIOOP HHCTPYMEHTAILHBIX CPE/ICTB
JUTSL peIeHus 3a4a4 MAIIHHHOTO 00y4YeHHs

Bormpocsr, 3amanmust:

1. Pacckaxxute 00 HCIOIB30BaHUU KaMep CTpyKTypupoBanHoro ceera (ZED Camera, Microsoft Kinect, ASUS Xtion) asst
(bOpMHUpPOBaHUS KapThI TIIyOUHBI B CHCTEMAaX TEXHUYECKOTO 3PEHMS, TIPOBEANUTE CPaBHEHHE 3P (HEKTUBHOCTU UCIIOIB30BAHMUS CHCTEM
TEXHUYECKOTO 3pEHMs, OCHOBaHHBIX Ha SLAM, 1 cucTeM, MOCTPOSHHBIX Ha MCIIOIb30BaHUH MAITHHHOTO O0YUSHHUS JUIs
pacro3HaBaHKs OKPYKAOIINX O0BEKTOB.

2. Pacckaxure 0 mapagurMe MCIoIb30BaHus TpaduuecKoro mporeccopa B coctaBe oqHOMIATHRIX KoMmbioTepoB NVidia Jetson /
Xavier B 3a1auax pacro3HaBaHUs OKPYKAIOIIUX 00BEKTOB C UCIIOJIB30BAHMEM MAIIHHHOTO 00yYEHHS.

ITK-5: CriocoGeH pyKkoBOIUTE IIPOSKTaMH IO CO3/IaHUIO, OIEPIKKE M UCTIOTB30BAHUIO CHCTEMBI HICKYCCTBEHHOTO MHTEIUICKTa Ha
OCHOBE HEHPOCETEeBBIX MOJEIeH 1 METOIOB

ITK-5.1: PykoBoauT paboTamMu IO OLIEHKE U BEIOOPY MOJieIel HCKYyCCTBEHHBIX HEHPOHHBIX CeTell U HHCTPYMEHTANIbHBIX CPEACTB UL
pelleHns IOCTaBIEHHON 3a1aui

Pesynbrarer o0yuenns: [1K-5.1. 3-1. 3HaeT QyHKIIMOHAIBHOCTS COBPEMEHHBIX HHCTPYMEHTANBHBIX CPEJICTB U CUCTEM
MIPOrPaMMHUPOBAHUS B 00JIACTH CO3aHUSI MOJIENICH HCKYCCTBEHHBIX HEMPOHHBIX CeTel

BOHpOCLI, 3aJlaHuA:

1. CocraBbTe 0630p HU3BCECTHBIX BaM CPEACTB OpTaHU3allu O6pa6OTKI/I H306pa)KeHHfI, HCIIOJB3YIOIMNUX METOABI MAIIIMHHOI'O O6y‘ICHI/IH,
JOCTYIIHBIX JJIA 3aITyCKa Ha OJHOIUIATHBIX BCTPAUBAC€MbIX MUHUKOMITBIOTEPAX.

Pesynbratel o0yuenus: [IK-5.1. V-1. YMeeT npoBoAUTH OLIEHKY U BEIOOP MOJEIEl HCKYCCTBCHHBIX HEHPOHHBIX CEeTeH U
HMHCTPYMEHTAJIBHBIX CPEICTB JUIS PEIICHNS 3a/1ad MAIIMHHOTO 00yUYeHHsS

BOHpOCLI, 3aJlaHuA:

1. IIpeuioxuTe BapUaHTHI TUIIOB HEHPOHHBIX CETeH, MPUMEHUMBIX IS IOUCKA POOOTOM OOBEKTOB OIIPEAEICHHOTO LIBETa, pa3Mepa,
(OpPMBI, KITACCH(HUKAINH OKPYKAIOIINX IPEIMETOB (IPETATCTBUE/CBOOOIHBIH IYTh).

Pesynbrarer o0yuenns: [1K-5.1. V-2. YMeer npuMeHATh COBpEMEHHbBIE HHCTPYMEHTAIbHBIE CPEJCTBA U CUCTEMbI POTrPaMMHUPOBaHHS
Ut pa3paboTKU ¥ 00yUeHHS MOJIEIICH NCKYCCTBEHHBIX HEHPOHHBIX CeTel

Bomnpocsl, 3aganus:

1. Peanu3yiire npuMep pacrio3HaBaHUSI JIKIL TIPY [TOMOIIM HEMPOHHBIX CEeTeH, UCI0Ib3yst MuHuKoMIbloTep Raspberry Pi u Intel Neural
Stick.

ITK-6. CriocobeH pyKOBOIAUTH IIPOEKTAMHU 110 CO3JaHUI0 KOMIUIEKCHBIX CHCTEM Ha OCHOBE aHAIUTHKHU OONBIINX AaHHBIX B Pa3INYHBIX
0Tpacisix

[1K-6.2. IlpumeHsieT BapuaHThl HCIIOIb30BaHMs OOJIBIINX JaHHBIX, OIPEAEICHHUI, CIIOBApEei U ATAJOHHON apXUTEKTYPhI OOJIBIINX
JTAaHHBIX TPH PYKOBOJCTBE MPOCKTAMH MO MOCTPOCHUIO KOMIUIEKCHBIX CUCTEM Ha OCHOBE aHAJMTUKHU OOJIBIIUX JaHHBIX B Pa3IHYHBIX
oTpacisax

Pesynbrarel o0ydenus: [1K-6.2. V-1. YMeeT onpenensits pUCKH, CBSI3aHHBIC C pean3alieii / pa3BepThIBaHNEM HHUIIUATUB / TPOEKTOB
B 00JIaCTH aHAJIMTUKU OOJIBIINX JAHHBIX




BOHpOCLI, 3aJlaHuA:

1. ITycTth TpeOyeTcs BHISICHUTD, HACKOJIBKO 1[e7eC000pa3HO M SIKOHOMUYECKH 00OCHOBAHO BBIPAIMBATH YaHHBIH KYCT B TEIUIHIAX
cpenneit monocsl Poccun. Hy)kHO B KOPOTKHIA CPOK BEISICHUTH HECKOJIEKO BOTIPOCOB:

- OKCTIEPUMEHTAIBHO MOI00PaTh ONTUMABHbBIC YCIOBHS (TEMITEpaTypa, BIAKHOCTh BO3/1yXa, PEXKUM MOJIUBA U OCBEIICHHS) IS
[IpOpacTaHusl CeMSH U Pa3BUTHS CAXKEHIIEB YAITHOTO KyCTa;

- UCTIOJIB3YSI B3POCIIBIE PACTECHHUSI, HCCIICIOBATh, KaK BIMSIOT KJIMMATHUSCKHE MapaMeTpPhl Ha COJICPKAaHKE B Yae MOJIC3HBIX BEIECTB;

- IICIIONB3YS PACTIPEAEICHHYIO CHCTEMY JaTYNKOB, BEISICHATE, KaK MEHSIOTCS KIIMMaTHIECKHE ITapaMeTphl B peiesiaX OXHOH TEeTUTHIIbI
JUTS TOCTICAYIONIECH BBIIAUM PEKOMEHAAIMH M0 KOHCTPYKIMY TETUTHIIBL.

OnummuTe, KaK clieyeT CIUNIaHUPOBATh YKCIIEPUMEHTHI — OPSIO0K, IPUOPUTET, ITAMBI TPOBEICHHUS YKCIIEPIMEHTOB, PUCKH HHBECTOPA
Y KOMaH/Ibl Ha KOKIOM dTare.

[pemoxute TUIBI JATIMKOB, CIOCO0 MX 0OBEIUHEHHUS, CIIOCO0 Mepeaadn JaHHBIX Ha cepBep. OIeHuTe BpeMs, B TeUeHHE KOTOPOTro
cucreMa OyzneT QyHKIIMOHUPOBATH Oe3 CYIIECTBEHHBIX MOJOMOK (Ha OCHOBE MPEICTABICHHI O MPOTEKAIOIINX B CHCTEMe (DU3UKO-
XMMHYECKUX TPOIECCOB, CBEJICHUIT 0 HaJeKHOCTH JaTINKOB, MACCHBOB COOMPAEMBIX JaHHBIX 38 HEKOTOPHII MPOMEXYTOK BPEMEHH).
[pennoxute GyHKIUOHATBHBIC W TIPUHIMITHATIBHBIE CXEMbI MUKPOTIPOIIECCOPHBIX CUCTEM, HCIIONB3YIOLIMXCS Ha KaXKIOM JTare
HKCTIEPUMEHTA, OIIEHUTE MPUOIN3UTENBHO 3aTPaThl HA H3TOTOBJICHUE POTOTHUIIOB U MTPOOHBIX CEPUH YIPABIISIOMINX YCTPOUCTB,
3aTpaThl Ha IPOBEICHHUE IKCIIEPUMEHTOB Ha Ka)XJIOM JTarne, (GMHAHCOBbIC TIOTEPHU B CIIydae MOIyICHHs OTPUIATEIbHBIX PE3yIbTaTOB
Ha KaKJIO0M dTare pa3paboTKu.

2. Pacckaxkute O MPUHIIMIIE Mepeaadn JaHHbIX mo npotokoiay UART, 0coGeHHOCTH HCTIONh30BaHMUS TIepeIaul JaHHBIX 0 CTaHAapTaM
RS-232, RS-485 B cucTeMax ynpaBlieHHs CEpPBEPHBIM 000PYIOBAaHUEM H CHCTEMax cOOpa JaHHBIX.

3. Pacckaxure 0 IpUHLIMIE NIepeaadn AaHHBIX 110 npoTokosam SPI, 12C u naTunkax, HCIOIB3YIOLIMX 3TH MPOTOKOJIBL.

4. IlpuBeuTe IPUMEP CUCTEMBI KOMAH]] U CTaTyCOB, CITYKAIIUX ISl YIIPaBJIeHHs anmapaTHIM |0 T-KIMEeHTOM CO CTOPOHEI CEPBEPHOM
YaCTH, PACCKAKHUTE O MPOTOKOJIAX OOMEHA TAHHBIMH B PEIKUME «H31ATENb-TOAMHCIHK.

5. PacckaxuTe O COBPEeMEHHBIX TTOAX0/IaX B BEJCHUH JIOTOB COOOIIeHHit 0T Habopa |0T-kiueHToB, opraHu3aiyu 0a3bl JaHHBIX,
TpeboBaHUAX K 000pynoBanuto aist opranuzanuu MQTT-cepepa.

6. [IpuBetuTe IpuMep MPOESKTUPOBAHHS CUCTEMBI TOCTPOSHHUS KapT 3HAYSHUH TEMIIEPaTyphl ¥ BIaXHOCTH B TEIUTHIIE HA OCHOBE
JTAHHBIX, MOJYYAEMbIX B ACHHXPOHHOM PEXKHUME OT HECKOJbKUX |0 T-KIHEHTOB, OCHAIIICHHBIX HabOpaMu TaT4hKOB. [IpemycMoTpute
npenoOpaboTKy JaHHBIX HA CTOPOHE anmapaTHbeIX |0 T-KIHeHTOB, yCpeTHeHHE JaHHBIX [0 BPEMEHH U HHTEPIOJSIIIUIO JaHHBIX I10
TUTOIIATH.

7. IlpuBeute npuMep NOCTPOCHUSI MUKPOIIPOLIECCOPHOM CUCTEMBI, HCHONB3YIOLIeH JaTYNKH, NOAKIIoYaeMble o npoTokoly RS- 485
1 pa3HeCEeHHbIe Ha PACCTOSHUS B IECATKH METPOB, OIUIINTE 00PabOTKY BHEIITATHBIX CUTYaIMi (0OPBIB IIPOBOIOB, TIOJIOMKA JaTIHKA,
MOMEXH B CETH TIUTAHUS JATYMKOB) KaK Ha YPOBHE caMOil yIpaBsoIeil MUKPOIPOILIECCOPHOM CHCTEMBI, TAK U HA YPOBHE CEPBEPHOIA
YaCTH CHCTEMBI cO0pa TaHHBIX.

Pesynbratel o0yuenus: [IK-6.2. V-2. YMeeT onuchBaTh KaxIblii pHCK Ha pa3JIMUHBIX 3TalaxX pa3BepTHIBAHUS aHATUTUKU OOIBLINX
JIAHHBIX, €T0 BO3J€iCTBHE, pealu3aluio U CEPbE3HOCTh

BOHpOCLI, 3aJlaHuA:

ﬂJ’I}I npuMepa, ONMCaAHHOI'O B m.1 ITK-6.2. Y-l, MMPOBEANUTE ACTAJIBHOC OITMCAHNUE PUCKOB, BOSHUKAIOIINX HAa PA3JIMYHBIX dTallax
HCCIICA0BaHUsA: pPUCKHU, CBA3AHHBIC C pa3pa60T1<oﬁ Bcel CUCTEMBI, CBA3aHHBIC C BbI60pOM CUCTEMbI NaTYUKOB, PUCKH, CBA3AHHBIC C
CUCTEMOM nepeaayn 1aHHbIX, pPUCKH, CBA3aHHBIC C CHUCTEMOM aHAJIUTUKH.

Pesynbrarel 00y4yenus: [1K-6.2. Y-3. YMeer onpenensiTs LeJn IPOSKTOB B 00IaCTH aHATUTUKU OOJIBIINX JaHHBIX B OpraHu3aiuu /
MOJIpa3eNieHusIX / CITyx0ax

BOHpOCLI, 3aJlaHuA:

Jlns npumepa, onucansoro B 1. [1K-6.2. V-1, npoBeute feTanbHOE OMMCAHNE LIe/Iel HCIIOIb30BaHHs aHATUTHKY JaHHBIX, B TOM
qycne:

- JUTS BCETO MCCIETOBAHMS BO3MOXHOCTH BEIPAIIMBAHNS Yasi (HAIIMYHE HCTOYHUKOB JCIICBOH SHEPTUH, TPYAOBBIX PECYPCOB, PHIHKOB
cObITa),

- 1 ToA00pa CHUCTEMBI TaTIUKOB, YIIPABIISAIONX MHKPOIIPOIIECCOPHBIX CHCTEM, CITIOCOOO0B Tepeiadl JaHHEIX,

- JuIst Ho00pa ONTHMAJIBLHOTO pa3Mepa, MaTepHaIoB, GOPMbI TEIUIULBI, PACIIPEIETICHHS PA3IMYHBIX KYJIBTYP 110 €€ MO0 U T.J.

Pesynbratel o0yuenus: [IK-6.2. V-4. YMeer pa3pabaTbiBaTh CTpaTernueckue IUIaHbl HAa yPOBHE OPTraHU3aluy AJIs IPOEKTOB
aHAJIUTUKU OOJIBIIMX JAHHBIX

1. Ins npumepa, onucansoro B 1. 1 ITK-6.2. V-1, pa3paboraiiTe cTpaTernueckuil IaH opraHu3anuu coopa 1 nepefadn JaHHBIX O
KJIMMAaTHYECKHUX YCIOBHSX B TEIUTHIIE U BIMSIHUM 3TUX YCIOBHUI Ha POCT YaifHOTO KycCTa.

2. Pacckaxkure 00 apXUTEKTYpe MUKPOIIPOLIECCOPHBIX CUCTEM, CIYKAIUX Ul MOHUTOPUHIA IIAPaMETPOB TEMIIEPATypPhl, BIaXKHOCTH,
AJIEKTPUYECKOT0 HANPSHKEHUS B CETH U T.J. B CEPBEPHOI MJIM LIEHTpe 00paOOTKHU JTaHHBIX.

3. Pacckaxure 00 apXUTEKType CepBEpHOi YacTu cucreM MHTepHEeTa Bele.

4. Onummre 3Tambl pa3pabOTKU CHCTEMBI, CIyKaleH A1 cOopa AaHHBIX ¢ OONbIIOro Habopa ynaneHHbIX 10T-KiIneHToB,
[peIBapUTENILHOIO OTCEUBAHMS OMINOOYHBIX JAHHBIX U NOATOTOBKH 3TUX JaHHBIX JJIS aHAIU3a C UCIOIb30BAHUEM METON0B
MAaIIMHHOTO 00yUYEeHHSI.

5. OnumuTe CymecTBYIOMINE CUCTEMbI cOOpa U aHaIM3a JaHHBIX ¢ OonbiIoro Habopa |0 T-KIMeHTOoB.




6. OnumuTe 3Tansl pa3padoTKH CUCTEMBI, BBIIOJIHSIONICH y4eT 1 0OHOBJICHHE HACTPOEK Habopa ynaneHHbIX |0T-KIMeHToB B
aBTOMATHYECKOM PEXKUME.

7. Pacckaxure 00 0COOEHHOCTSIX XpaHeHUs1 U 00pabOTKU NaHHBIX, IepegaBaeMbIx Habopamu |0T-KiueHTOB Ha cepBep (OTHesIeHHe
CITy’)KE€OHBIX COOOIEHHUH OT MOKa3aHUH JIaTYMKOB, BRICTPAaUBAHHE BPEMEHHBIX PSJIOB HA OCHOBE TIOKA3aHH JaTYNKOB, MPUXOASIINX B
IIPOU3BOJIbHBI MOMEHT BPEeMEHH, OPTaHH3alUs ONIEPATHBHOTO OIOBEIIEHHUS O BBIXOIE NapaMeTPOB 3a JIOMYCTUMbIE MPaHHIIbL,
(hopMHpOBaHHE KPATKOCPOUYHBIX IPOTHO30B KOHTPOJIUPYEMBIX 3HAYCHUH U T.11.).

8. IlpuBenuTe npuMep NPOESKTUPOBAHUS MUKPOIIPOIIECCOPHOI CUCTEMBI, YIPABIIIONIEH ycTpoiicTBOM-10T-KINEeHTOM, peanu3yroei
00MeH JaHHBIMH 10 TipoTokoiy MQTT ¢ ucrnons3oBaHrEeM COOCTBEHHOM CHCTEMBI KOMaH] M CTATYCOB, OCYIIECTBIISIOLICH IEPBHYHOE
HAKOIUICHHE JaHHBIX C HA0Opa IaTYNKOB, IEPECHUIKY TAaHHBIX C YU€TOM BO3MOXKHBIX IOMEX, 00YCIOBJICHHBIX UCIIOJIb3YEMbIM KaHAJIOM
CBsI3U, OOHOBJICHHE TMPOIITMBKH MUKPOKOHTPOJIJIEpa B aBTOMaTHYECKOM pexxuMe. OxapakTepusyiite TpeOOBaHU K anapaTHON U
MIPOrpaMMHOM COCTABIIAIONIEH CEpBEPHON YaCTH.

ITK-6.3. IIpoBOMT IIIaHUPOBAHUE, YIIPABIECHHUE, Pa3BEPTHIBAHUE, AyIUT 0€30MaCHOCTH U 3allUThI IEPCOHAIBHBIX JaHHBIX IIPU paboTe
¢ OOJBIIUMH JaHHBIMHU B PYKOBOAUT OIIE€PAHOHHOI IeATeTbHOCTBIO, CBA3aHHO ¢ 6€30MaCHOCTHIO M 3aIIUTON MepCOHANBHBIX JIaHHBIX
pu paboTe ¢ OONBIIUMU JaHHBIMU

Pesynbratel 06yuenus: IIK-6.3. 3-1. 3HaeT TEpMUHOJIOTHIO U OC/IEA0BATEILHOCTh MEPOIPUATUM 110 6E30I1aCHOCTH U 3aIUTE
MEePCOHATBHBIX JaHHBIX TIPH paboTe ¢ OONBIIIME JaHHBIMU

Bomnpocsl, 3aganus:

OnuimTe MoCiIeA0BaTEILHOCTh MEPOIIPUSITHHI 10 GE30MACHOCTH U 3aIl[MTE [IEPCOHAIBHBIX TaHHBIX MpHU Ucnojb3oBanun GSM u NB
10T nepesaryukoB B coOcTaBe CHCTEMBI COOPa JaHHBIX. UeM OTIMYAOTCS HOIXO0IbI 110 00ECIIEUEHHUIO 3AlIUTH IEPCOHATBLHBIX TaHHbIX
[PH UCIIOJIb30BAHUU STUX JIBYX TUIIOB I€peAaTuMKoB? Y IIYUIIHTCS JIK CUTYALHs C 3alUTOM IEPCOHAIBHBIX JaHHBIX, €CIIH
HCIIONB30BATh JUIS TIepeaadn TaHHbIx ceTbh Wi-Fi?

Pesynbrarel 00y4uenus: [1K-6.3. Y-1. YMeeT npoBOAUTh MOATOTOBKY U TUNIAHKPOBAHHE JACHCTBHIA 110 BEPXHEYPOBHEBOMY YIIPABIICHHIO
6e30MaCHOCTHIO M 3aLIUTOH MEPCOHANBHBIX JAHHBIX MPH paboTe ¢ OONBIIMMHU TAHHBIMH

Bormpocsl, 3aganust

OmmmmuTe, moxanyiicra, JaHHBIE, KOTOPBIE MOTYT OTHOCHUTBCS K IEPCOHAIBHBIM 1 OBITh PACKPBITHI, IPH SKCILTYaTalllll CHCTEMBI,
conepxaieit GSM-MoaeMbl, HCTIONB3YOIIHUE IS Tepenadn faHHbIX Tpotokoa MQTT. OnumuTe, Kak NOBIHAIOT Ha 0E30MaCHOCTh
MEePCOHATBHBIX JAHHBIX U Ha ()YHKIIHOHHPOBAHHUE CHCTEMBI:

- mudpoBaHue Bcero Tpaduka ¢ UCHONb30BaHUEM TeXHomoruu SSL;

- FICTIOJTb30BAaHHE CaMOCTOSITENIFHO PEANI30BaHHOTO MU(POBAHUS MMOTe3HOH Harpy3ku MQTT-makeros;

- MEPONPUATHSL 110 3aIIuTe 0a3bl JaHHBIX, XpaHsIIeH HASHTU(HUKATOP KIUEHTA, €T0 PAclONI0oKeHNe, KOHTAKTHI Biajensla SIM- kapTel

ITK-7. CnocobeH pyKOBOAUTH MPOEKTaMU MO CO3/IaHUIO, BHEPEHUIO U HCIIOJIB30BAHHIO OJHOMN MIIM HECKOJIBKUX CKBO3HBIX ITU(POBBIX
CyOTEXHOJIOTHII HCKYCCTBEHHOTO HHTEIIEKTA B TIPUKIIAIHBIX 00IACTIX

ITK-7.1. PykoBoIUT IpOeKTaMH B 00JIACTH CKBO3HOM HU(POBOi cybTexHONOTHH «KOMITBIOTEpHOE 3peHHe)

Pesynbratel o0yuenus: [IK-7.1. 3-1. 3HaeT NpUHIUIEI TOCTPOSHUSI CUCTEM KOMIIBIOTEPHOT'O 3PEHMSI, METOJIbI M IIOAXOABI K
IIAHUPOBAHHIO M PEATH3AIIHN IPOSKTOB MO CO3IaHMIO CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTa HA OCHOBE CKBO3HOH IH(pOBOH
cybrexHonoruu «KoMnbioTepHOE 3peHUE»

Bormpocsl, 3apanust

1. Pacckaxxute o THIax Kamep, UCIOJIb3YEMbIX COBMECTHO CO BCTPaWBACMBIMU KOMITBIOTEPAMH, METO/IaX MOJTYUCHHSI C HUX
n300paXKeHus1, MPeoOpaboTKH CHUMKOB. Kakue CKkopocTH cheMKH, (OpMAaThI JaHHBIX, HHTEP(EChl KaMep JOCTYIHbBI B HACTOSIIUH
MOMEHT.

2. Pacckaxxute 06 0COOCHHOCTSX pa3BePThIBAHUS (PYHKIIMOHATLHOCTH KOMITBIOTEPHOTO 3PSHUS HAa BCTPAUBAEMBIX KOMITBIOTEPaX.
Kakne OuOIMOTeKH KOMITBIOTEPHOTO 3peHNsl, OMOIMOTEKH ISl MALTMHHOTO OOYYEHUS TOCTYITHBI JIJIsl UCTIOJIb30BaHUS B COCTABE
BCTPaHBACMBIX CHCTEM?

5.2 Tembl MUCbMEHHBIX Pa0OT (KypcoBas paboTa)

Ha kypcoByto paboTy CTyAEHTY BblIaeTcs HHAUBUAYAIbHOE 3aJaHue (110 BapuaHTaM), 3aKJII0Yaromeecs 1100 B HaIMCaHuK 0030pa
COBPEMEHHBIX TEHICHIIUH B Pa3BUTUH MHKPOIPOILIECCOPHBIX CHCTEM C IPUMEPaMH HCIIOIB30BaHUs, THOO0 B pa3paboTke cOOCTBEHHOMH
KOHCTPYKI[HH U TPOrPAMMHOr0 00ECIIeUeHHUsI MUKPOIIPOLIECCOPHON CHCTEMBI, 00paliasi BHUMaHKe Ha COOp M PEABapUTEIBHYIO
00paboTKy JaHHBIX KaK Ha CTOPOHE CaMOW MUKPOTIPOIIECCOPHON CHCTEMBI, TaK U Ha CTOPOHE CEPBEPHOI YaCTH, OCYLIECTBISIOIECH
00paboTKy U XpaHEeHHE JaHHBIX B (POpMeE, JOCTYITHOW /IS OCIeAyoeit 00paboTKH.

Paborta BbIONHSETCS B MUCBMEHHOI (hopme B TeueHne 10 Heellb ¢ MOMEHTA BbITAuM 3a1aHuss. KOHTPOIBHBIH CPOK cladn —
MOCIIEHUN MECSI] CeMecTpa.

[TpumepHOe cozepikaHre KypcoBOi paboThI
1. TuTynbHBIN TUCT.




2. ®opMyIHPOBKA BapHUAHTA 3aJaHHsL.

3. OcHOBHast 4YacCTh, BKJIIOYAIOIIAS:

1) onucanue TpeGOBaHMI K MUKPOIIPOLIECCOPHON CHUCTEME,

2) onmcaHue annapaTHON YacTH — MPUHIUIHAAIBHAS CXeMa, YePTEKH MeYaTHOH Iu1aTa JIM0O CXeMbl COSTUHEHHST KOMIIOHEHTOB,
3) onucaHue MPOrPaMMHOM YacTH, KETATSIBHO C UCTIOIb30BAHUEM aBTOMATHBIX MOJICTICH,

4) pe3yNbTaThl UCTIBITAHUS IPOTOTHUIIA YCTPOKCTBA,

5) KO/ibl IPOrpaMMBbl (B IIPUIOKEHUN).

6). CiucoK MCIOJIb30BaHHBIX HCTOYHHUKOB (BKIIOYAsi HCTOUHUKH VIHTEpHET).

[IpaBuna oopmiieHHsI KypCOBO# pabOThI

- KypcoBas pabota odopmisiercst B pegakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- mucThl popmara A4, OpUeHTAIIMS KHIDKHAS,

- TIOJISL: JIEBOE — 2 CM, OCTaJIbHbIe — IO | cM;

- mpudT — Times New Roman;

- pasmep mpudra 14 pt;

- MEXIyCTpOUHbIH uHTEepBa) — 1,5;

- ab3auHbIi oretyn — 1,25 cm;

- HyMepalys CTpaHuIl CKBO3Hasl, HOMEp Ha IIePBOH CTPaHHILIE HE CTaBUTCS;

- B KOHIIE paOOTHI HEOOXOIUM CITUCOK HCIIOJIb30BaHHOM JinTeparypsl cornacao T'OCT P 7.0.5 — 2008;
- 00beM padOTHI 3aBUCUT OT CTEIIEHH PACKPBITHSI OCHOBHBIX MTYHKTOB KYPCOBOH paOOTHI.

ITpuMepHBIii CIUCOK BAPUAHTOB KYpCOBOW paboThI:

1) Pa3paboTaTh MHKpOIIPOLIECCOPHYIO CHCTEMY Ha ocHOBe AV R-koHTposuTepa (MUKPOKOHTPOIIEPOB  ceMeicTB i8X51,
STM32F1/F3/F4 o BapuaHTy) JUIs H3MEPEHHUS PACCTOSHUS ¢ IIOMOIIBIO YIbTpa3ByKkoBbix qaruukos (Ultraconic Ranging Module
WZE/ HC-SR04 1o BapHaHTy) B COCTaBE CHCTEMBI OUYBCTBIEHHUS MOOMILHOTO poboTa.

2) Pa3paboTaTh MUKPOTIPOIIECCOPHYIO cHcTeMy Ha ocHoBe AVR-koHTpoutepa (kouTposiepa cemeiictBa STM32F1/F3/F4 o
BapHaHTy) IS H3MepeHust paccTostHust ¢ momorbio MK-mgarunkos (GP2Y0A710KOF/ GP2Y0A21YKOF mo BapnaHTy) Kak OCHOBY
yHpaBJIeHHUs] MOOMIEHEIM POOOTOM, BBITONHSIOMUM 00X0]] PETATCTBUH.

3) Pa3paboTaTh MHKPOIIPOIIECCOPHYIO cHCTeMY Ha ocHoBe AV R-koHTposuepa (koHTpontepa cemeiictea STM32F1/F3/F4 o
BapHaHTy) U MHUKPO(OHHOM PELIETKH HAa DJIEKTPETHBIX MUKPO(OHaX IS yIpaBlIeHHs MOOMIEHEIM POOOTOM T'OJIOCOBEIMH
KOMaHJIaMH.

4) UccnenoBaHue BO3MOXKHOCTEH cucTeM peansHoro BpeMeHH (RTOS) B MEKPOIIPOIIECCOPHBIX YCTPOHCTBAX HA OCHOBE KOHTPOJUIEPOB
¢ apxurektypoii Cortex M3/M4, B8 Tom gucie:

- pasrpaHUueHUe JOCTYIA K pecypcaM BHEUIHUX U BHYTPEHHUX NepUepUiHbIX YCTPOICTB MUKPOKOHTPOJLIEPA,;

- UCIIOJIb30BaHNE BO3MOXKHOCTEH CTaHIAPTHBIX OMOIMOTEK ISl OCYIIECTBICHHS CBSI3H C UCIIOIb30BAaHUEM COBPEMEHHBIX ITPOTOKOJIOB
MAalIMHHO-MAaIIMHHOT'O BSaHMO)ICﬁCTBI/Iﬂ;

- UCIIOJIb30BaHMUS BO3MOXKHOCTEH MCEBAONapaIeIbHOTO HCIIOMHEHUS KOJIa M ONIEPATHBHON PEaKIUK Ha BHELTHUE COOBITHSL.

5) Pa3paboTka MUKPOTPOIIECCOPHBIX CHCTEM Ha OCHOBE KOHTPOJUIEPOB ¢ apxutektypoir Cortex M3/M4 asst u3mepeHust CKOpOCTH U
YIIpaBJIeHUs ABUTATEISIMHU JJIEKTPOIIPUBOIOB C Pa3HBIMHU THUITAMH HKOJIEPOB B MOOMIIBHBIX pOOOTAX.

6) Vcnonp3oBaHue BEHBICT-IPEOOPA30OBAHHS B CHCTEMAaX PaclO3HaBAHHS FOJOCOBBIX KOMaH/I, IOCTPOCHHBIX HA OCHOBE
KOHTpOJUTEPOB ¢ apxuTekTypoit Cortex M3/M4.

7) Opranu3anysi KaHajoB 6ecrpoBoJHOH cBsi3u Ha paauo- U WiFi-mMonymsix s ynpasneHus 60pToBOit cucTeMoit MOOMIBHOTO poboTa
Ha OCHOBE Pa3JIMYHBIX THIIOB MHKPOKOHTPOJIIEPOB (110 BAPHAHTY) B yIaJEHHOM PEXHME.

8) Peanuzanus cucTeMbl pacro3HaBaHUs OKPYKAIOMIUX 00BEKTOB METOIAMH MAIIUHHOTO 00yYEeHHUs TIPH MIOMOIIN OJJHOTUIATHBIX
kommeroTepoB (1o BapuanTam - NVidia Jetson/Xavier, Raspberry Pi 4 + Intel Neural Compute Stick), ncronps3oBanne Bo3MOKHOCTER
npeno0y4eHnst HEHPOHHOW CEeTH Ha CepBEPHOM 00OPYIOBAHUU M HEMIOCPEACTBEHHO Ha BCTPAHBACMOM KOMITBIOTEPE.

9) Peanmu3amusi cepBepHO 4aCTH CUCTEMBI cOopa AaHHBIX ¢ 6obmoro Habopa |0 T-KIMEeHTOB (CHCTeMa KOMaH]T M CTaTyCOB,
UCTIONIb30BaHUE OJHOTO U3 MPOTOK0I0B M2M-B3aumoneiicTBIS, OpraHu3anys IpeaABapuUTenbHON 00paboTKU MOTydaeMbIX JaHHBIX, UX
XpaHEeHHs1, BEICHHS JIOTOB).

5.3 Tloka3zaTenu ¥ KpUTEPUHU OLIEHUBAHUS KOMITETEHITNH, IIIKAIbI OLIEHUBaHUS
B pamkax nzygaemoil JUCHUIUIMHBI CTYIEHT MOXET J€MOHCTPUPOBATD CIIEAYIOIINE YPOBHU OBJIaJICHUS KOMIIETCHLIUSIMH.

IToBBIICHHBII YPOBEHb: 00y4aIOLHiiCs AEMOHCTPHUPYET NyOOKOe 3HaHUE YUeOHOro MaTepHaa; ClIoCOOCH UCHIONb30BaTh CBEICHHS
U3 Pa3INYHBIX UCTOYHHUKOB JUTS YCIIEITHOTO MCCIIEJOBAHIS U TIONCKA PEIIEHNs B HECTaHIAPTHBIX CHTYAIISX; CIIOCOOCH
AHaJIM3UPOBATh, IPOBOJUTH CPaBHEHHE M 00OCHOBAHHE BBIOOpA METOOB PEIICHHUS [IPAKTHUKO-OPUEHTHPOBAHHBIX 3aiaHnil. OueHka
IIPOMEXXYTOYHOH aTTecTaluu (9k3ameH): 5 (oTandHo) — 90 6annos u Goiee.

BazoBblii ypoBeHb: 00ydaronuiics Crioco0eH MOHUMAaTh U HHTEPIIPETUPOBATh OCBOCHHYIO HH(OPMAIIHIO; IEMOHCTPUPYET OCO3HAHHOE
BJIaJICHHE YYCOHBIM MaTEPHAIIOM U YUCOHBIMU YMEHHSIMHU, HABBIKAMHU M CIIOCO0aMH JICATEIILHOCTH, HEOOXOAMMBIMU JIJIsl PELICHUS
MPaKTHKO-OPHEHTUPOBAHHBIX 3aaHuil. OLeHKa MPOMEXYTOYHOH aTTecTanuu (dk3aMeH): 4 (xoporo) — 76-89 damios.

IToporosslit ypoBeHb: 00y4aromuiics 001agaeT HeoOXOJUMOM CUCTEMOM 3HAHUH U BlIaJIeeT HEKOTOPBIMU YMEHHUAMU; JEMOHCTPUPYET
CaMOCTOATENPHOCTh B IPUMEHEHNH 3HAHHH, YMEHHI U HABBIKOB K PEIICHUIO yIeOHBIX 3alaHUH Ha PEPOTyKTHBHOM ypoBHe. OneHka
HIPOMEXKYTOYHOIT aTTecTamu (9k3aMeH): 3 (yIOBIETBOPUTENBHO) — 61-75 Ganos.




VpOBeHb HIKE MOPOTOBOI0: CHCTEMa 3HAHHUMN, HEOOXOAUMAsI AJISL PELICHHsT YUCOHBIX M MPAKTHKO-OPHEHTHPOBAHHBIX 3aJaHHH, HE
chopMupoBaHa; 00yJarouUiics He BIaIceT OCHOBHBIMUA YMEHHSMH, HABBIKAMH H CIIOCO0aMU AeATeIbHOCTH. OIEHKA TPOMEXKYTOYHON
aTTecranuu (3k3aMeH): 2 (HeYJ0BJIETBOPUTEIIBHO) — HIKE 61 Gara.

B paMKax Z[aHHOﬁ JUCHUIUIMHBI UCTIOJIB3YIOTCA CICAYIOIINE KPUTCPUN OLICHKU 3HaHUI CTYACHTOB.

OTianyHO

OO0y4aronuics IeMOHCTPUPYET:

- CHCTEeMaTHU3UPOBaHHBIEC, [TyOOKUE ¥ MOJHBIC 3HAHHS 110 BCEM paszieiaM yueOHO JUCIMILUINHEL, @ TAKKe M0 OCHOBHBIM BOIPOCAM,
BBIXOJISIIIINM 32 €€ MPeebl;

- TOYHOE MCIOJIb30BaHHE HAYYHOU TEPMHUHOJIOTHH, TPAMOTHOE, JIOTHYESCKH MPABIIHHOE H3JI0KEHHE OTBETa HA BOMIPOCHI;

- 6e3ynpeyHoe BiaIeHHe HHCTPYMEHTapHeM y4eOHOH TUCIUIUINHEL, YMeHHe ero 3G ()eKTHBHO UCTIOIB30BATh B TOCTAHOBKE U PEIICHUI
HAYYHBIX 1 TPO(HECCHOHATIBHBIX 337134,

- BEIP)KEHHYIO CIIOCOOHOCTH CAMOCTOSITENFHO M TBOPYECKH PEIlaTh CIOXKHBIE TPOOIEeMbI B HECTaHAAPTHOH CUTYaIlHH;

- IOJIHOE U TJ1yOOKOE YCBOSHHE OCHOBHOM, U IOTIOJHUTENBHO JIUTEpaTyphl, TI0 H3y4aeMoi yueOHOH JUCIUIUTIHE;

- yMEeHHe CBOOOIHO OPUEHTHPOBATHCS B TEOPHSIX, KOHIETIIHMAX M HANPABICHUAX MO U3yJyaeMOol y4eOHOH AUCIUIUIHHE U 1aBaTh UM
aHAJMTHYECKYIO OLCHKY, HCIOIb30BaTh HAYUHbIC JOCTHIKEHHUS IPYTHX JUCIMILINH;

- TBOPYECKYIO CAMOCTOSTEIbHYIO Pa0OTY Ha YUeOHBIX 3aHATHAX, AKTHBHOE TBOPUYECKOE YIaCTHE B IPYIIOBBIX 00CYKICHUSX, BBICOKUH
YPOBEHB KYJBTYPbl HCTIOIHEHHS 3aIaHU.

Xopomo

OOyyarommiicss AeMOHCTPUPYET:

- CUCTEMaTH3UPOBaHHbIE, TIIYOOKHE U TIOJIHBIE 3HAHHUS M0 BCEM pasJiesiaM Y4eOHOH JHUCIUILTHHBI;

- UCTIOIb30BaHNE HAYYHOH TEPMHHOJIOTHH, TPAMOTHOE, JIOTUUECKH PaBUIIbHOE U3JI0KEHHE OTBETa Ha BOIPOCH], YMEHHE JeNaTh
000CHOBaHHBIC BBIBOJIBI U 0000IICHYS,;

- BJIaJICHHE MHCTPYMEHTapUEeM Y4eOHOM AUCIMIUIMHBI (METOAaMHU KOMILJICKCHOTO aHAJIN3a, TEXHUKOW HHPOPMAITHOHHBIX TEXHOJIOTHIA),
YMEHHE €ro MCIOJIb30BaTh B IOCTAHOBKE M PELICHUH HAyYHBIX U NMPO(ECCHOHANBHBIX 3a/1a4;

- CIIOCOOHOCTH pelIaTh CIOXKHBIC TPOOJIEMBI B pAMKaxX yu4eOHOH JUCIUTLTHHEI,

- cB00OJTHOE BIIa/ICHUE THUIIOBBIMHU PEILICHUSMHU;

- YCBOEHHE OCHOBHOM H JIOTIOTHHUTENBHON JTUTEPATYPhl, PEKOMEHI0OBaHHOM pabouei mporpaMMoii o yueOHoH TUCHHUIUINHE;

- YMEHUE OPUEHTUPOBATHCS B TEOPHSIX, KOHLEIIHUIX U HANPABICHUAX 110 U3y4aeMOil yueOHOW TUCHIUILUINHE U 1aBaTh UM
AHAJTUTHYECKYIO OICHKY;

- aKTUBHYIO CAMOCTOSITENBbHY0 paboTy Ha yUeOHBIX 3aHATHUAX, CHCTEMATHYECKOE YUaCTHE B IPYMIIOBBIX 00CYXIEHHIX, BBICOKUI
YPOBEHb KYJbTYPHI HCIIONTHEHUS 3aJaHHH.

VY 10BIE€TBOPUTEIBHO

OO0y4aromuics IeMOHCTPUPYET:

- IOCTAaTOYHbIE 3HAHUS B 00BbeMe pabodeil IporpaMMbl O yIeOHOH TUCIUIIINHE;

- UCTIOJIb30BaHUE HAYYHOI TEPMUHOIOTHH, TPAMOTHOE, JOTUUECKU IPABUIILHOE U3JI0KEHUE OTBETa Ha BOIPOCH!, yMEHHE JeaTh
BBIBOZIBI 0€3 CYIECTBEHHBIX OIMMOO0K;

- BJIaIcHHE MHCTPYMEHTapUeM y4eOHOM NUCIUIIIMHBL, YMEHHE €r0 UCIONb30BaTh B PEIICHUH YUeOHbIX U NPOhECCHOHANBHBIX 3a/1ay;
- CIIOCOOHOCTH CAMOCTOSATETEHO IMIPHUMEHATD THUITOBBIC PEIICHHUS B paMKaX M3y4aeMOH JUCITHILIHHEL;

- YCBOEHHME OCHOBHOH JINTEPaTyphl, PEKOMEHI0BaHHON paboyell MporpaMMoii 1o JUCIUILINHE;

- yMEHHE OPHEHTHPOBATHECS B 0A30BBIX TEOPHAX, KOHIEIINAX U HANPABICHUAX 10 IUCIUIIINHE;

- paboTy Ha y4eOHBIX 3aHATUSAX IO/ PYKOBOACTBOM IIpernoaBarelis, PparMeHTapHOE yIacTHe B IPYIIIOBBIX 00CYXKICHUSIX,
JIOCTaTOYHBIN YPOBEHb KYJIbTYPhI UCIIOIHEHHUS 3aJaHuUil.

HeynosnerBopurenbsHO

OO0y4aronumncs IeMOHCTPHPYET:

- (hparMeHTapHbIC 3HAHUSI B paMKaxX U3y4aeMOil AUCIUTUTNHBL, 3HAHUS OTAENBHBIX JIUTEPATYPHBIX HCTOYHHKOB, PEKOMEHJOBAHHBIX
paboueit mporpamMMoii o y4eOHOM TUCIUILTNHE;

- HEYyMEHHE HCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO Y4eOHO IUCIMIUINHEL, HAJMYUe B OTBETE rPyObIX, JOTUUECKUX OIIUOOK;

- IAaCCUBHOCTH HaA 3aHATHAX HUJIKM OTKAa3 OT OTBETA, HU3KHI YPOBEHb KYJbTYPbI HCIIOJTHCHU 3a11aHm71.

5.4. Borpocsl TpOMeXyTOYHOM aTTeCTaluu

1. Knaccudukanus, odime cBeIeHns 1 OCHOBHbIE HalpaBJICHHsI pa3BUTUS MUKpoIiporieccopHbix cucteM (MIIC) —
MUKPOKOHTPOJUIEPHI, MPOMBIIIJIECHHBIE KOHTPOJUIEPHI, BCTPAaUBAaEMble MUKPOIIPOLIECCOPHI, TPOTpaMMHUpyeMast JIOTHKA.

2. O0u1as XxapakTepUCTHKa U Ha3HAYEHUE NTPOrPaMMHUPYEMBbIX JIOTHUECKUX KOHTPOJLIEPOB.

3. ApXHTEKTYypa THITIOBOH MHKPOCHCTEMBI — OJHOKpHCTaANbHOU MUKpOOBM. CranaapTHblii HaOop nepudepuiiHbIX MOTYJICH.
[Tpunnun 06paboTKH JaHHBIX B MUKPOKOHTpPOJIIEpaXx.

4. Apxurekrypa MIIC, opranusaius noacucTeM o0pabOTKH JaHHBIX H YCTPOMCTB CBSI3U LIEHTPAILHOTO MPOLIECCOpPa C BHEITHEH
cpenou.

5. TunoBbie KOHPUTYpALTUE MUKPONPOLIECCOPHBIX cucTeM. OCHOBHBIC 3a/1a4M U 3Tanbl npoektupoanus MIIC.

7. Mukpokontposuepsl (MK) - o0mmas xapakrepucTrka, 00J1acT IPUMEHEHHs, OCHOBHbIE TEXHUYECKUE U apXUTEKTYPHBIC
0COOCHHOCTH.

8. BHyTpeHHs1s mamsITh nporpamm. Opranu3zanys 0OMeHa ¢ BHEIIHEH MaMsThIO MPOTpaMM U JaHHBIX. MUKpoKoHTpoiutepsl ¢ RISC




— apXUTeKTypoil. OCHOBHEIE APXUTEKTYPHEIE 0COOCHHOCTH, OKa3aTeNH!, JOCTOMHCTBA, 00JIaCTH IIPUMEHEHHSI.

10. Berpoennsie B MukpokoHTpoJuieps (cemeiictBo MKS51, AVR ATMega, STM8, STM32 — o BapuaHTaM) TaiiMepbl/CUETUUKH
obmero Ha3HaYeHHs. PexuMbl paboTHI, IPOrpaMMHPOBAHHE.

12. Cucrema npepwiBanuit MK. YnpasieHue npepbIBaHUsME, HCTOYHHKH U BEKTOPBI NipepbiBanuii (cemeiictea MK51, AVR ATMega,
STM8, STM32 — no BapuaHTam).

13. OcoOeHHOCTH OpraHU3aliy IOPTOB BBOJA-BBIBO/AA OOIIEro Ha3HAUEHHUsT MUKPOKOHTPOJJIEPAaX M BCTPAHBAEMBIX OJHOIIIIATHBIX
koMmrbioTepax (1o Bapuantam - MK51, AVR ATMega, STM8, STM32, Raspberry Pi): HasHaueHne OPTOB, CXEMHAsI peajin3aliusi,
anbTepHATHBHBIE QYHKIHH.

14. TIpuHnwn nepeaayn JaHHEIX 10 npoTokory UART, ocoGeHHOCTH HCTIONB30BaHUS Hepeiadyl JaHHBIX 1Mo ctaHmapTam RS-232, RS
-485.

15. Tpuniun nepeaayu qaHHbIX 10 npoTokonaMm SPI, 12C u naTuvku, HCIOMB3YIOIINE 3T NPOTOKOJbL. Opranu3anus oOMeHa
naHHbIMHA. OCHOBHBIE XapaKTEePUCTUKH nHTepdeiicoB. DopMaThl JaHHBIX, epeJaBaeMbIX 10 nHTepdeiicy, CHHXpOoHU3anus oOMeHa.
16. ITocTpoeHue CHCTEM YIPaBICHHS IESKTPOIPUBOAAMY - IBUTATEISIMH IIOCTOSIHHOTO TOKA, CEPBOBUTATEIISIMU B CHCTEMax
ABTOMATHYECKOTO YIPaBICHUSL.

17. MecTo 1 poJIb OJJHOIUIATHEIX BCTPAHBACMBIX KOMIIBIOTEPOB B COCTABE CHCTEM HCKYCCTBCHHOTO MHTEIUICKTA: HEIIOCPEICTBEHHEIH
cOOp aHHBIX U yIPaBJICHHE IPUBOJAMH, HCIIOIb30BaHUE B KAUYECTBE OCHOBBI CHCTEMBI TEXHHYECKOTO 3pEHHUS (B TOM YHUCIIE C
UCIIOJIB30BAaHIEM METO0B MAIIMHHOIO 00YYeHHMs ), UCTIONB30BaHUE B IOACHCTEME OpraHU3alUH YeJI0BEKO-MalInHHOTO
B3aUMO/ICHCTBUS.

18. Tlommepsxka kamep B MEHHKOMITBbIOTepax Raspberry Pi. Ucnions3oBanne 6ubimmotekn OpenCV. TunuvHbie BApUAHTHI
ucnonb3oBanus Robotic Operating System (ROS) na mnardopme Raspberry Pi.

19. BeraucurensHble BO3MOXKHOCTH 1 ocobernocTr ucmoinb3oBanus Intel Neural Compute Stick B 3amauax MammHHOTO 06yYEHHS.
20. OCHOBHBIC BO3MO>KHOCTH HCIIOJIb30BAaHMS B CHCTEMaX TEXHUYSCKOTO 3pEHHS M B3aUMO/ICHCTBHE CO BCTPAUBAEMbIMH
KOMITbIOTEpaMH KaMep CTpyKTypupoBanHoro cBeta (ZED Camera, Microsoft Kinect, ASUS Xtion).

21. Vcnonp3oBaHue rpahmIecKoro IMpoleccopa B coctaBe oJHOIUIaTHRIX koMibioTepos NVidia Jetson / Xavier B 3amauax
pacno3HaBaHUs OKPYKAIOIINX 00BEKTOB IPH MOMOIIM MAIIMHHOTO 00y4eHus. [Ipo0ieMbl HCTIoIb30BaHMs TPEABAPUTEIHHO
00y4CHHBIX HEHPOHHBIX CeTeil Ha BCTpauBaeMbIX KOMIIBIOTEPAX.

22. TlpuHiwn oOMeHa TaHHBIMH B PEXKHME «U31aTeNb-TIOAMUCYHK» B paMKax mpoTokosia MQTT.

23. OpraHuzanus BeeHHs JIOTOB cooOLeHni oT Habopa |0 T-ki1reHToB, opranu3anuu 6a3bl TaHHBIX, TPEOOBaHHS K 000PYI0BAaHHIO
s opranuzanud MQTT-cepsepa.

24. ApxuTeKTypa cepBepHOii yacTu cucteM MHTepHeTa Betuei Ha mpumep Amazon Web Services [oT.

25. Tlonxomap! K 00paboTKE NaHHBIX ¢ OONBLIOr0 HabOpa yaaneHHbIX |0 T-KIHEeHTOB: MpeABAPUTEIBHOE OTCEMBAHUE OITHOOUHBIX
JTAHHBIX, OPTaHU3aLHs 3alIPOCOB Ha IIOBTOPHYIO IIepeiady, OTACICHUE CIIY)KSOHBIX COOOIICHNH OT MOKa3aHUH TATYMKOB,
BBICTPaMBaHNE BPEMEHHBIX PSIOB HA OCHOBE ITOKa3aHHUI TaTYMKOB, IPUXOAAIINX B IPOM3BOILHBI MOMEHT BPEMEHH, IOCTPOCHHUE
KapT 3HAYCHUIT KOHTPOJIPYEMOil BEIMYNHEI, HCTIOIB3Ysl HHPOPMAIIUIO O PACIIONOXKEHUH JaTYHKOB.

26. Bo3mosknoctu ucnonb3oBanus OCPB FreeRTOS u ee qOMOMHUTENBHBIX OMOIMOTEK JIJISl OpraHU3aI[iK B3aUMOICHCTBHS
MHKPOIPOLIECCOPHBIX CHCTEM B COCTaBe ynaneHHbIX |0 T-knuenToB ¢ miardopmoir Amazon Web Services [oT.

27. O0paboTKa BHEIITATHBIX CUTYalUi (0OPHIB MPOBOJIOB, IMTOJIOMKA AATYMKA, TIOMEXU B CETH MMUTAHHUS JaTYNKOB) KaK Ha yPOBHE
caMoii ynpasistone MUKpOIIPOLIECCOPHON CUCTEMbI U Ha YPOBHE CEPBEPHON YacTH CUCTEMBI cOOpa JaHHBIX.

5.5. Meroauueckie MaTepHabl, ONPeAeNIONINe POLEAYpPhl OLICHUBAHNS 3HAHUH, YMEHUI1, HABBIKOB U (MJIHM) OIBITA JESITEITbHOCTH
[IpoMesxyTodHas aTTecTalys O0YJarOIIMXCsl BEAETCS HETPEPHIBHO U BKIIOUAET B ce0s TEKYIIYIO aTTECTAIMIO (KOHTPOJIb TeKyIer
paboThI B cemecTpe, BKIIIOYAsk OLIEHUBAHUE ITPOMEKYTOYHBIX PE3YJIbTATOB 00YyUeHHS MO AUCHHILIMHE) U CEMECTPOBYIO aTTECTAIHIO
(9K3aMeH) — OLICHWBaHNE OKOHYATENBHBIX PE3YJIbTATOB O0YUEHHS 110 JUCIHTUIIHE.

Mo maHHO! MUCUMIIIMHE, 3aBEPIIAOIIEHCS 3K3aMEHOM, 110 00s3aTeNBHBIM (hOpPMaM TEKYIIEro KOHTPOIIS CTYAEHTY IIPEIOCTaBIACTCS
BO3MOKHOCTb HaOpaTh B cyMMe He MeHee 60 6ayuioB. OlieHuBaHUE OKOHYATENILHBIX PE3YJIBTaTOB O0YUEHUsS [0 IUCIUIIIMHE BEAETCS
no 100-6amnbHOIT mIKane, oneHKa GOpMUPYeTCs aBTOMATHIECKH KaK CyMMa KOJIMIeCTBa 0alIoB, HAOpaHHBIX 00yJarommMes 3a
BBIIIOJIHEHUE 3aJaHUH 003aTeIbHBIX (JOPM TEKYIIEro KOHTPOJIS U KOJIWYecTBa 0a/ioB, HAOPAHHBIX HA CEMECTPOBOH aTTeCcTalluu
(ax3ameHe).

CucreMa OLlEHUBaHMS

TekyIuii KOHTPOJIb MPEACTABIAET COOOM MPOBEPKY YCBOCHHUS yu4eOHOTO MaTepraia TEOPETHIECKOTO U MPAKTHIECKOTO XapaKkTepa,
PETYISPHO OCYIIECTBIISIEMYIO Ha MPOTHKEHUH ceMecTpa. K OCHOBHBIM popMaM TEKYyIIEro KOHTPOJIST MOYKHO OTHECTH YCTHBIN OMpPOC,
MMUCbMEHHBIE 3aJlaHKs, TA0OPaTOPHBIC Pa0OTHI, KypCOBYIO PadoTYy.

Kypcosas pabota

KypcoBas paboTa mpencrapiseT co00if 3aKOHICHHYIO pabOTY, 3aKITI0YAIONTYIOCs THO0 B HAIIMCAHUU 0030pa COBPEMEHHBIX TCHICHIINIT
B Pa3BUTUH MUKPOIPOILIECCOPHBIX CUCTEM C ITPUMEPAMH HCIIOIb30BaHHUS, JIMOO B pa3paboTKe COOCTBEHHOW KOHCTPYKIIMH U
HIPOrPaMMHOTO 0OecTIeYeHHsT MUKPOTIPOIIECCOPHOI cHCTeMBL.  [T0JTHOCTBIO BBINOTHEHHAs KypcoBasi paboTa OIeHHBaeTCs B 28
6aos.

JlabopatopHas pabora

JlabopaTopHas padoTa sBiseTcss GOpMON KOHTPOJIS M CPEICTBOM NMPUMEHEHHUS M PEalTi3aliK TOJTyIeHHbBIX 00yJaronMICs 3HaHH,
YMEHHI 1 HaBBIKOB B XO/I€ BBITIOJIHEHHS Y4eOHO-TIPAKTUYECKOH 3a/1a4H, CBA3aHHOM C ITOJyIE€HHEM 3HAUMMOT0 PE3yJIbTaTa C IOMOLIBIO
pealibHBIX CPEJNICTB ACATENLHOCTH. PEKOMEHAYIOTCS /1715 IPOBEJCHNUS B paMKax TeM (pa3ziesnioB), Hanbosee 3HaYUMbIX B JOPMUPOBaHUN
KOMIIETEHIIMH. 3a Ka)10€ MOJHOCTHIO BHIITOJHEHHOE JIA00paTOpHOE 3a/laHue Haducisercs 8§ 0annos. B pamkax




JIAaHHOU JUCUMILIUHBI IUIaHUpYyeTcst 4 nabopaTopHble paOoThl. TeMbl 1a0OpaTOPHBIX paboT ykasaHsl B pasaene “4. CTpykrypa u
coJiepKaHne TUCIUTUIMHBI (MOYJISl, IPAKTHUKH ).

YcTHBIl ompoc, cobeceioBaHne

YcrTHBIH ompoc, cobeceioBaHue SBISAIOTCS (POPMOIA OLIEHKH 3HAHUH U MPenojaraloT ClelualIbHYI0 Oecely MperoiaBaTess ¢
00y4JaromuMest Ha TeMBI, CBSI3aHHbBIE C H3y4aeMoil JUCIMIUIMHOM. [Iporieypbl HarpaBieHsbl Ha BEISICHEHHE 00beMa 3HaHHH
o0yyaroIerocs 1o ornpeaeeHHOMY pa3zeiy, TeMe, IpoOieMe U T.11. Y CTHBIH OTBET WM co0eceJOBaHHE MOXKET PAKTHKOBATHCS
IperoaBaTeNieM sl yTOYHSHNS 3HAHUH Ha IPAKTHUECKUX U Ta00PATOPHBIX 3aHATHSX.

YcTHBIH opoc BKIIOYaeT | BOIMPOC U3 rPYMIbl BOMPocoB 5.1 KoHTposbHbIe BOMPOCH U 331aHus”’, COOECEeJOBaHNE MOXKET BKIIFOYATh
6osiee 1-ro Bompoca Toro xe crrcka. OteeT orieHnBaercs ot 0 10 3 GayIoB CIEAYIOUIMM 00pa3oM:

3 Gasua - TOJIHBIH, JIOTHYECKH Oe3yPEYHbIH OTBET;

2 Gaja - OTBET B IICJIOM ITOJTHBIH, HO MOT'YT UMETh MECTO HECYIIECTBEHHBIC MPOOEIBI B 3HAHUSX; JIOTHKA OTBETa MPABHIbHAS, HO
HEKOTOPBIC MOMEHTHI B CBOHX PACCY)KACHUIX CTYACHT 000CHOBATh 3aTPYIHSCTCSL,

1 6ani - OTBET YaCTHYHBIN, COACPIKUT 3HAUUTEIbHBIC U3bSIHBL;, HAPYIIICHUH JIOTHKH OTBETAa HET, HO UMEETCS PSiJl JIOTHYECKUX
[IEPEXO/I0B B PACCYKACHUSIX, KOTOPBIC CTYACHT 000CHOBATh 3aTPYAHSICTCS.

[IpomerxyrouHas aTTecTanus. JK3aMeH.

[IpomesxyTouHas aTTeCTalUs OCYIIECTBIIETCA B KOHIIE CEMECTpa U 3aBepIlacT U3y4yeHHEe AUCIUILIMHBL. [IpoMexxyTouHas arTecTanys
IIOMOTAET OLIEHUTH O0JIee KPYITHbIE COBOKYITHOCTH 3HAHUW, YMEHHUH M HAaBBIKOB, B HEKOTOPBIX ClIy4asx — Jaxe GpopMupoBaHue
OTIpeZIeIeHHbIX KOMITETeHIINH. B pamkax maHHOTrO mpenmera K hopMe MpoMeKyTOYHOTO KOHTPOJISI OTHOCUTCS 9K3aMEH.

DK3aMeH 110 JUCLHIUIMHE NMEEeT IIeJb OLEHUTh COOPMHUPOBAHHOCTD KOMIIETEHIIN, TEOPETHYECKYIO TIOATOTOBKY CTYAEHTa, €ro
CIIOCOOHOCTE K TBOPYECKOMY MBIIIICHHUIO, TPUOOPETEHHBIC UM HaBBIKH CAMOCTOSTEIILHON PabOThI, yMEHHE CHHTE3UPOBATh
TIOJTyYeHHBIE 3HAHUS U IPUMEHSTH UX NP PELICHUHU MPaKTHIECKUX 3aa4. DK3aMeH MPOBOIUTCS B YCTHOH (hopme OO B BHIE TECTOB
Ha KOMIIbIOTepe. B xoe sx3aMeHa cTyAeHT NUIeT OTBET Ha BOIPOCH! Ouiera. buser BkiItoyaeT aABa Bonpoca U3 ciucka "5.4. Bornpocs!
MIPOMEKYTOYHOH arTectaruu', oneHHBaeMbIX 1Mo 20 6annos. [Ipu mpoBeaeHUH TECTOB AaeTcs TecT Ha 20 BOIPOCOB MO TEMATHKE
YCTHOTO 3K3aMeHa, KaxIblil OTBET OoLleHUBaeTcs B 2 Oayuia. JlononHuTenbHble 0alibl, IOMUMO 0ajlIOB, IOJIYYEHHBIX 32 KypCOBYIO
paboTy 1 OTYeT TabOpPaTOPHEIX, MOTYT OBITH 3apab0TaHbI 3a IPABUIIEHBIE OTBETHI B XOJI€ ONPOCOB U cOOECeI0BAaHUH.

Ecnmu cymMapHOe 4rciio 0aioB HAOpaHHBIX B CEMECTPE IO Pe3ysibTaTaM MOIYJICH U TIOJTY4YEeHHBIX Ha SK3aMEHE

-oT 61 10 75 , TO CTaBUTCS UTOrOBast OLIEHKA "Y IOBJIETBOPUTEINILHO",

- oT 76 o 89, To cTaBUTCA UTOrOBas OIeHKa "Xopomo",

- ot 90 1o 100, To craBuTcs utoropas oieHka "OTanyHO".

Ecnmu cymMapHOe 4rciio 0aioB, HAOpaHHBIX CTYIEHTOM He MeHee 60 0aioB, TO CTYICHT MOXET COTTIACHTHCS C COOTBETCTBYIOIICH
HUTOTOBOM OIICHKOH 0€3 SK3aMeHa.

6. YA EBHO-METOJINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUITIJIMHBI (MOAYJI,
ITPAKTHUKI
6.1. Pexomenayemas autepatypa

ABTODBI, COCTABHTEIH 3arnaBue W3pnatenbcTBO, TON. | DIEKTPOHHBIN aapec
JI.1  |Konuenxos B. U., CemMeiicTBO MUKPOKOHTpOJIepoB STM32. Bonrorpan:
CkakyHoB B. H. ITporpamMupoBaHue U IpUMEHEHHE: yueo. BonrI'TY, 2015
nocooue
JI2  |AnnpeeB A. E., ErynoB |Crnennanu3upoBaHHBIE TIPOIECCOPHI: Bonrorpan:
B. A, XKapuxos /1. H., |yue6.-meron. mocodue BonrI'TY, 2017

Konuenkos B. U.

JI.3  |Kupnocenxo C. 1., JlaGopaTopHBIii MPaKTUKYM I10 JUCLIUILUINHE Bonrorpan:
Konuenkos B. 1., «MuKpOpoLIeCCOPHBIE CUCTEMBI»: yueb.-meton. (Boar[' TV, 2017
CkakyHos B. H. nocobue
JI.4 |Ju I1., Paiitman M. A. |ApXuTekTypa HHTEpHETa Bereit Mocksa: JIMK https://e.lanbook.com/rea
IIpecc, 2019 der/book/112923/#5

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

31 |OcHOBBI MporpaMMUPOBaHUsI MUKPOKOHTpOILIepoB cepur 1986BEIX B cpene Keil uVision : yuebroe mocobue / H. B.
T'opOynos, JI. A. JItooces, /1. O. ITonkus [u ap.]. — Jy6na : 'ocynapcTBennsiii yauBepcurer «Jlyona», 2018. — 132 ¢c. —
ISBN 978-5-89847-529-1. — Texkcr : anexrpoHHslii // JIaHb : anekTpoHHO-0nOIMOoTeYHas cucrema. — URL:
https://e.lanbook.com/book/154495 (nara obpamenus: 19.09.2021). — Pexum qoctyma: [Uist aBTOPH3. MOJIb30BATEIICH.

32  |Muponos, b. M. Mukpoxontposuieps! ceput 8051 : mpakTukyM : yuebHoe nocobue / b. M. MuponoB. — MpkyTck :
HpI'VIIC, 2018. — 77 c. — Texkcrt : anexkTpoHHsbIi // JIaHb : aMeKTpoHHO-OnbInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/117563 (narta obpamenust: 19.09.2021). — Pesxxum g0CTyma: it aBTOPH3. TOJIB30BaTENEiH




33  [Ocoxkuna, E. b. MukponpoueccopHsie cucTeMbl ynpasineHus : yaebHoe nocodue / E. b. Ocoknna. — Bnagusoctok : MI'Y
umM. aam. [.W. Heenbckoro, 2020. — 129 ¢. — TekcT : aneKTpoHHbIi // JIaHb : 31eKTPOHHO-0MOIMOTEYHAS CUCTEMa. —
URL: https://e.lanbook.com/book/171805 (mara obpamienus: 19.09.2021). — Pexxum gocTyma: 1uist aBTOpU3. HOJIb30BaTeNeH

54  [Iampos, M. 1. IIporpammupoBanne MEKpoKoHTpointepoB cemeiictBa CORTEX-M : yueOHOe ocobue / M. 1. IllampoB. —
Mocksa : PYT (MUUT), 2020. — 88 c. — TekcT : anekTpoHHbIi // JIaHb : 35ekTpoHHO-0MOInoTeuHas cucteMa. — URL:
https://e.lanbook.com/book/175969 (nara o6pamienust: 19.09.2021). — Peskum qocTyma: 1uisi aBTOPH3. [OJI30BaTEICH

35 |Konuenkos, B. 1. CemeiicTBo MukpokonTpoiuiepoB STM32. IIporpaMMupoBaHue U IpIMeHEHHUe : yaeOHoe mocoodue / B. 1.
Konuenkos, B. H. CkakyHnoB. — Bonrorpaz : BonrI'TY, 2015. — 78 ¢. — ISBN 978-5-9948-2007-0. — Tekcr :
9NIeKTpOHHBIH // JlaHb : anekTpoHHO-O0ubroTeuHas cuctema. — URL: https://e.lanbook.com/book/157224 (nata o6paruenus:
19.09.2021). — Pesxum gocTyma: st aBTOPH3. TIOJIb30BaTENeH

36 |borauenkos, A. H. IludpoBble ycTpoicTBa U MUKPOIIPOLIECCOPHI : MeToandeckue yka3anus / A. H. BorauenkoB. — Mocksa :
PTY MUPDA, 2019. — 67 ¢. — TekcT : 35eKTpoHHbIH // JIaHb : anekTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/171515 (mara o6pamienust: 19.09.2021). — Peskum ocTyma: 1Jisi aBTOPH3. MOJI30BATEIEH.

37 |BomoBo3oB, A. M. MEKPOKOHTPOJUIEPH! ISl CHCTEM aBTOMATHKH : yaeOHoe mocobue / A. M. BonoBo3os. — 3-e m3x. —
Bomnoraa : Uadpa-Umkenepust, 2016. — 164 ¢. — ISBN 978-5-9729-0138-8. — Tekcr : anekTpoHHblit // JlaHs :
INeKTPOHHO-0ubHoTeuHas cuctema. — URL: https://e.lanbook.com/book/84273 (nara obpamenus: 19.09.2021). — Pexum
JOCTYTIA: [Tl aBTOPHU3. MOJIB30BATEIICH.

38  [Kyssxos, O. H. IIpoekTHpoBaHne CHCTEM Ha MHKPOIIPOIIECCOPaX X MUKPOKOHTpoJuIepax : yueoHoe nocobue / O. H. Ky3skos.
— Tromens : TroM[HI'Y, 2014. — 104 c. — ISBN 978-5-9961-0847-3. — Tekcr : 3neKTpoHHbI# // JIaHb :
3NIeKTpOHHO-OubIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/64535 (nara obpammenus: 19.09.2021). — Pexxum
JOCTYTIA: [Tl aBTOPHU3. MOJIb30BATEIICH.

39  |Denepanbubiii moptan «Poccuiickoe obpaszoBaHue» [DIeKTpOHHBIH pecypc] — Pesxkum goctyma: Www.edu.ru

310 |Hammonanshbiit OTkpeIThiid YHHBepcuteT « MHTYUW T [DnexTponHsIi pecype] — Pesxum noctyma: www.intuit.ru

6.3 Tlepeyens MPOrpaMMHOTO ofecnedyeHnst

6.3.1.1|OpenOffice, LibreOffice — opucubIe makeTs

6.3.1.2|MS Visual Studio — cpena paspaboTku

6.3.1.3|PyCharm Community Edition — cpena paspabotku

6.3.1.4|Python 3 — unTenperaTop u GMOIMOTEKH A3BIKA TIPOTPAMMHPOBAHUS

6.3.1.5(SIunexc.bpaysep - BeO-Opayzep.

6.3.1.6|Keil uVision — cpena pa3pabotku

6.3.1.7|Microchip Studio — cpena pa3paboTku

6.4 Ilepevyenb nHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|bubnuorexa (HTB), http://library.vstu.ru/sci-nci

6.3.2.2|OnexTponHas HHGOPMAIIMOHHO-00pa3oBaTelibHasl cpeja yHuBepcuTeTa,http://e0s2.vstu.ru

6.3.2.3|9BC "Jlaup", https://e.lanbook.com/

6.3.2.4|3BC "Book.ru", https://www.book.ru/

6.3.2.5|9nextponnas 6ubnmoreka "Grebennikon", https://grebennikon.ru/

6.3.2.6|bubnunorpaduueckas u pedeparuBHas 6a3a JaHHBIX cTaTeH, OMYOJIHMKOBAHHBIX B HAYUHBIX U3JaHUAX “SCOPUS”,

https://www.scopus.com/

6.3.2.7|Poccuiickas Hay4Has 3JI€KTpOHHas OubinoTeka, naterpupoBantas ¢ PUHIL “eLIBRARY.ru”, https://www.elibrary.ru/

6.3.2.8|[TouckoBast nHTEpHET-TUIATHOPMA, OOBEUHSIONIAS pedepaTHBHBIC 0a3bl TAaHHBIX MYOIMKAIMH B HAYYHBIX KypHAJIAX H

marerroB “Web of Science”, https://webofknowledge.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIsI, IPAKTHUKHN)
/OBOPYJIOBAHME

7.1|1 JJaboparopus ceTeBbIX TeXHOJIOTHH / MylIbTUMETMIHBII KiIacce

7.2(1) II3BM Intel Core i5 2I'T/ 81'6 RAM / LCD 22" - 8 wt.; 2) sxpau EliteScreens; 3) mpoekrop Acer 1200; 4)
Kommytaropsr CISCO

7.3|2 VYwuyebnas nmabopaTopust

7.4|1) Hoyroyxu HP Elitebook 8460p — 4 mrt., 2) Hoyr6yxu HP EliteBook 8570p - 4 . 3) Hoyroyk Lenovo ThinkPad T420 —
4 mr. 4) skpan EliteScreens; 5) mnpoekrop Acer 1203;

7.5|6) nocryn B IHTEpHET 1 K HAYKOMETpHYECKUM Oa3aM aHHbIX; 7) OTiago4HbIe CTEH b Ha 6a3e MUKpOKOHTpouiepoB AVR n
STM32

7.6|3 Aynutopust 1t caMOCTOATETbHON paboThl 00yJatomuxcs./YaeOHas Me0esb, KOMITBIOTEpHAs TEXHHKA C BO3MOXKHOCTBIO
MOAKIIIOUeHHUS K ceTh "MHTepHeT" 1 00ecriedeHNeM I0CTYIa B AIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEeIbHYIO CPEY

7.7|yHuBepcuTeTa (YUTATIBHBIN 321 HHPOPMAITHOHHO-ONOIHOTEYHOTO IICHTPA)




8. METOAUYECKHUE YKA3ZAHMA IJIA OBYYAIOIIUXCA IO OCBOEHUIO JTUCITMIIJIMHBI (MO Y JIA,
INPAKTHUKI)

Opranuzarnyst 00pa3oBaTeNbHOTO MPOoLecca 0 JAHHOW AUCHUILIMHE PErJIaMEeHTUPYeTCsl YIeOHBIM IUIAHOM U PacHCaHueM yIeOHBIX
3ansaTHil. [Ipu GpopMupoBaHUHN CBOCH HHANBHAYATEHOW 00pa30BaTeIbHOMN TPAaeKTOPUH 00yJaroNuiicss IMeeT MPaBo Ha Iepe3adeT
JUCLUTUIAHBI (TIepeaTTeCTalluy ee YacTH), €CJIM OHa ObLIa 0CBOCHA B IpOIIecce MpeaiecTByomero ooy4yenus. [lepezauér
(mepearTecTaluy €€ 4aCTH)OCBOOOXK AT 00YUaIOIIErocss OT HEOOXOAUMOCTHU TOBTOPHOI'O OCBOEHUSI AUCIIUILINHEI (TIOJHOCTBIO WU
YaCTUYHO).

V4eOHBII IIpoliece NpH MPerojaBaHuH Kypca OCHOBBIBACTCS HA MCIIOIb30BAHUH TPAIUIIMOHHBIX, HHHOBAIIHOHHBIX H
nH(OPMAIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH. TpaauioHHbBIe 00pa30BaTeIbHbIEC TEXHOIOTHH IPEACTaBICHBI JIEKIHSIMHI U
MPaKTHYECKUMH 3aHATHSAMU. IHHOBAIIMOHHEIE 00pa30BaTEIbHBIC TEXHOIOIHHI UCIONIB3YIOTCS B BHE IIMPOKOTO MIPUMCHEHUS
AKTUBHBIX M HHTEPAKTUBHEIX ()OPM MPOBeeHHs 3aHATHH. H(pOpMaIMOHHEIe 00pa30BaTeIbHBIC TEXHOJIOTHH PEaU3yIOTCs TyTeM
aKTUBH3AIUH CAMOCTOSTEILHON paOOThI CTYJICHTOB B AJICKTPOHHOM HHPOPMAIIMOHHOI 00pa30BaTelbHOM cpeje.

JIeKIMOHHEII Kypc IpeAroNaraeT CHCTEMAaTH3NPOBAaHHOE H3JI0KCHIE OCHOBHEIX BOIIPOCOB y4eOHOTro I1aHa. Ha nepBoi nekiun
JIEKTOp HHPOPMHPYET CTYJCHTOB O PEKOMEHAYEMOH JIUTepaType U JJIEKTPOHHBIX HCTOYHHKAX HH(GOPMAIIHMH 110 AUCIUILIHHE, C
yKa3aHUeM, Kakoi yueOHUK (yueOHoe 1locobue) sBIseTcs 6a30BbIM.

[MpakTH4eckue 3aHATHS IPEICTABIAIOT CO00H AeTaaM3aIHIo JIEKIIMOHHOTO TEOPETHYECKOT0 MaTepraia, IPOBOISTCS B LEIIX
3aKpeIUICHUs Kypca U OXBATHIBAIOT OCHOBHBIC Pa3/eibl AUCIUILIHHEL.

OcHoBHOH GopMOit IPOBEAECHNS IPAKTUUECKHUX 3aHATHH ABIISETCS peIIeHue KOHKPETHBIX 3a1a4, aHAIOTHIHbBIE KOTOPEIM, OYIyT
BBIIIOJIHATH CTYJICHTHI Ha JJAOOPAaTOPHBIX paboTax.

JlabopaTopHBIe pabOTHI MPEATIONATAIOT BEIIOIHEHNE U OTYET 3aJaHUH 110 TeMaM, PaCCMOTPEHHBIM Ha JISKIIMOHHBIX M 3aKPEeTUICHHBIX
Ha MPaKTHYECKUX 3aHATUAX. Kax oMy 1a00paTOpHOMY 3aHATUIO IPEALIECTBYET CAMOCTOSTENIbHAS IOATOTOBKA CTY/ICHTA,
BKJIFOYAONIAs: 03HAKOMIICHHUE C COJIepKaHueM JIAOOPaTOPHOH paOOTHI 0 METOIMYECKUM YKa3aHUAM; IPOPAOOTKY TEOPETHIECKOM
YaCTH 10 JEKIIMOHHOMY MaTepuaily U yueOHUKaM, PeKOMEH/I0OBAHHBIM B METOIUUECKUX YKa3aHUAX;

CamocrosTenpHas paboTa CTYIEHTOB BKIFOYaeT H3y9IeHHEe 3aKOHCIIEKTHPOBAHHOTO Ha JISKIMOHHBIX 3aHATHIX MaTepHaa, TOMOJTHEHHEe
€ro ¢ yU4eTOM PEKOMEHIOBAHHOM 110 JaHHOW TeMe JIUTEePaTypPhl, CAMOCTOSTENIBHYIO IOATOTOBKY K JIaDOpaTOpHBIM paboTaM,
CaMOCTOSITETIFHOE BBITOHEHHE 1 0popMIIeHHE 3aIaHIH KOHTPOJIBHOM pabOThI, aHAJIOTHYHBIX BHIIOJIHEHHBIM Ha 3aHSTHSIX.

B Teyennu cemecTpa IS CTYACHTOB MTPOBOASATCS TPYIIIOBBIE TEKYIIHE KOHCYIbTAUH M0 YIeOHO! TUCIUIUINHE, a TaKXKe
KOHCYJIbTallUs IIepe]l SK3aMEHOM.

Meroaudeckie peKOMEHIAUH TI0 00YIEeHHIO JIAL] ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS I HHBAITHIIOB
[Ipodeccopcko-nenarorn4eckuii cocTaB 3HAKOMHUTCS C IICUXOJIOT0-(U3UOIOTHIECKUMHI 0COOCHHOCTIMH 00YYaIOUINXCS HHBAIUAOB U
JIUII C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMU 310poBbs (OB3), MHANBHAYATLHBIME TPOTPAMMaMK PEaOUIUTAIIA HHBAIUAOB (TIPH
Hanmmyun). IIpy HeoOXO0IMMOCTH OCYIIECTBIIIETCS HONOIHUTENbHAS IOAEePKKa [IPEHoAaBaHus ThIOTOPaMU, ICUXOJIOTaMH,
COLMATBEHBIMH paOOTHHKAMH, TIPOIIEAIINMH TIOATOTOBKY aCCHCTCHTAMH.

B cooTBeTcTBUM ¢ MeTOANUECKUME pekoMeHganusIMu Munooprayku PO (yrB. 8 anpesst 2014 r. N AK-44/058H), B Kypce
MIPEATOoNaraeTcsi HCIOJIb30BaTh COIHANTbHO-aKTUBHEIE H PE(IICKCHBHBIE METOIBI O0YUEHUS, TEXHOJIOTUH COLHOKYIBTYPHON
peaGl/lHI/ITaLll/ll/l C [ICJIBIO OKa3aHWs NMMOMOIIHN B YCTAHOBJICHUU IMOJTHOUCHHBIX MEKITNIHOCTHBIX OTHOIIICHUH C ApYruMu CTyJACHTaMHU,
cO3JaHUH KOM(MOPTHOTO MCHXOJIOTHYECKOT0 KIMMaTa B CTyAeHUecKoi rpyme. [Togbop 1 pa3paboTka yaeOHBIX MaTepHaIoB
MPOU3BOAATCA € YUCTOM IIPEAOCTABICHUS MaT€pUalia B pa3IMIHbIX (popMax: ay)manbﬁofzi, BI/ISyaJ'IbHOf/’I, C UCIIOJIB30BAHUEM
CHeUHATbHBIX TEXHUUECKHX CPEICTB U HHPOPMALIMOHHBIX CUCTEM.

OcBoeHue AucuUILINEEL nnamu ¢ OB3 ocymecTBIIseTCs ¢ UCTIOJIB30BaHUEM CPECTB 00YUSHNUS OOIIEro U CIeUaNlbHOr0 Ha3HAYeHUs
(TIepCOHAIBHOTO M KOJJIEKTUBHOTO UCIIOIB30BaHus). MaTepraIbHO-TEXHUIECKOe oOecTieueHne mpeaycMaTpruBaeT IPUCIOCco0IeHHe
ayautopuil k Hyxaam nun ¢ OB3 (mpu HeoO6xoauMocTH).

dopma MpoBeAEHHs aTTECTALNH IS CTYAeHTOB-HHBAIUIOB YCTAHABIMBACTCS C YIETOM HHIUBHIYAIBHBIX ICHXOPH3HIECKIX
ocobenHoctei. s crynentoB ¢ OB3 npenycmarpuBaercst JocTynHas (Gopma MpeJoCTaBlIeHUs 331aHIi OLIEHOYHBIX CPEJICTB.
CTyaeHTaM ¢ HHBATUIHOCTBIO YBEJTMYMBAETCS BPEMs Ha ITOJTOTOBKY OTBETOB HAa KOHTPOJIBHBIE BONPOCHL. ISl TAKHX CTYIEHTOB
MpeycMaTpUBaeTCst JOCTYHAs (hopMa MPEIOCTABICHUS OTBETOB Ha 3a/1aHUSL.

ITpu HEOOXOAUMOCTH ISl 00YUAIOIINXCS ¢ HHBATMIHOCTBIO MPOLIEAypa OLIEHHBAHHMS PE3YIIETaTOB 00yIEeHHS MOXKET IPOBOIUTHCS B
HECKOJIKO 3TaloB.

IepeueHb METOANYECKUX YKa3aHUH K TaOOPAaTOPHBIM paboTaM MPUBEIICH HIXKE.

1) IIpoextuposanune MIIC, ocymecTistomeii cO0p TaHHBIX U BRIMONHSIOMEH (HYHKINU OTIOBEIIEHHS O BBIXOJE TOJIydaeMbIX
3HaueHUH 3a JOMYCTHMBIE MIPEAEIIb

2) Peanu3zanus nporpamMMel cOopa M MEPEChIIKH AAHHBIX C HCIIOJIB30BAaHUEM CTaHAAPTHBIX HHTEpdeiicoB MUKpoKOHTpoiuiepoB AVR
(UART, SPI, 12C) B cocTaBe MUKPOIPOLIECCOPHOMN CHCTEMBI, BBITOIHSIOMIEH (DYHKI[MH OMOBELICHHS O BBIXOJIC IOIyYaeMbIX 3HAUCHHUI
3a JIOMyCTHMBIE MIPEAEIBI

3) Pa3zpaboTka IpHUKIaJHOrO IPOTOKOJIA 0OMEHA JaHHBIMU MEXAY ABYMs MHUKPOIPOLECCOPHBIMU CHCTEMaMU

4) Opranu3zanus XpaHeHHus1 KOHQUT'YpallMOHHBIX JaHHBIX B MUKPOIIPOLIECCOPHOM CHCTEMe

JIONONMHUTENIEHO MOTYT OBITH HCIOJIB30BaHbI CIECAYIOLINE METOANYECKHE YKA3aHUS:

1) Kupnocenxko, C.1., Konuenkos B.U., CxakyHoB B.H. JlabopaTopHbIil MpakTUKYM 10 IUCHMIUIHNHE « MHKPOIIPOIIECCOPHbBIE
cucTeMbl»: y4e0. nocobue Bonrorpan : BoarI'TVY, 2017

2) Konuenkos, B.I1., CkakyHoB, B.H. MeToauueckue yka3zaHus K 1a00paTopHbIM paboTaM IO AUCHUILIMHE «MHKPOIPOLECCOPBI».
Yacts 1 Bonrorpaz : BoarI' TV, 2019

3) Konuenkos, B.H1., Cxakynos, B.H. MeTtoauueckue yka3anus K 1aDOpaTopHbIM paboTaM 0 JUCHMILUIUHE «MUKPOIIPOLIECCOPBIY.




Yacts 2 Bonrorpan : BonrI'TY, 2019




MeToanyeckre MaTepuabl 0 JUCHUILIMHE, pa3paboTaHHbIC B paMKax pealn3allii IPaHTa Ha pa3paboTKy mporpamm OakaiaBpHaTa u
MIPOrpaMM MarucTparypsl o Mpodmiro «VICKyCCTBEHHBIH MHTEIUIEKT», @ TAK)KE Ha MOBBIIICHHE KBATH()UKAUH TeIarOTHYeCKHX
paboTHUKOB 00pa30BaTEIbHBIX OPraHU3allMil BBICIIEr0 00pa3oBaHus B cepe HCKycCTBEHHOTo uHTeiekTa (konkype 2021-M1-01 ot

10.06.2021).

1. JlaGoparopHblii IPaKTUKYM IO AUCLMIUIMHE « ATIIapaTHO-NPOrpaMMHOE o0ecriedeHre HHPPACTPYKTYPbl CUCTEM
HCKycCTBeHHOTO HHTeIUIekTay / B.M. Konuenkos; Bonr['TY. - Bonrorpaz, 2021. - 92 c.
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