COYMHCKHAM MTHCTUTYT (PUJIUAJ)
(enepaibHOrO rocy1apcTBEHHOr0 aABTOHOMHOI0 00pa30BaTe/IbHOI0
y4pesKAeHusl BbICIIero 00pa3oBaHus
«POCCHMICKH YHUBEPCUTET JPYKBbI HAPOJIOB
WMEHH MATPUCA JTYMYMBBI»

OTtnesienne cpenHero npoghecCHOHAIBLHOT0 00Pa30BAHUA

OLEHOYHBIE MATEPHUAJIbBI .
OLEHUBAHUSA YPOBHA COPOPMUPOBAHHOCTHU KOMIIETEHIIUHU
O AMCHUIIJIMHE

"IIpoexTupOBaHKUE MPOTrPAMMHO-AINIAPATHBIX UHTEIUIEKTYaIbHbBIX KOMILIEKCOB"

(HaI/IMCHOBaHI/IC I[I/ICIII/IIUII/IHBI)

Ouenounbie MaTepuabl pekoMmenaosanbl MC s cnennajabHoCTH/IpOoheccnu:

09.02.08 NHTemiekTyanbHble MHTETPUPOBAHHBIE CUCTEMBI

(xox 1 HauMeHoBaHue cueruansHocTH/mpodeccuu OIT CIIO)

OcBoeHnne TMCHUIIMHBI BeAETCS B PAMKAaX peaju3alui OCHOBHOH 00pa30BaTe/ibHOM
NMporpaMmsl cpeaHero npogeccuonaasnoro oopasosanus (OII CI1O):

"MHTemIeKTyalbHble UHTETPUPOBAHHBIE CUCTEMBI"

(nanmenoBanue cnenpanbHocTi/mpodeccun OIT CITO)

CemecTp peaim3anmuu: 2 Kypc, 3 cemecTp

Coun, 2026



1. HASHAYEHUE ®OHJA OHEHOYHBLIX CPEACTB

®OC cozmaercsi B cooTBeTcTBHH C TpeOoBanumsimMu @DenepaibHOTO TOCYIAPCTBEHHOTO
00pa30BaTEILHOTO CTAHIAPTA JIJISl aTTeCTAllU 00yJAIONIUXCs HA COOTBETCTBHE HX JOCTHKCHUM
MO3TAHBIM TPeOOBAHUSIM COOTBETCTBYIOMIEH 0Opa30BaTeNbHON MPOTPAMMBI ISl IPOBEICHUS
TEKYIIETO OICHUBAHMS, a TakKe MPOMEXYTOUHOU arrectanuu oOydarommxcsi. ®OC sBusercs
COCTaBHOW HYacThIO HOPMATHBHO-METOIUYECKOTO OOECIEeYCHHS CHCTEMBbl OIEHKH KadecTBa
OCBOEHHSI 00pa30BaTeIbHON MPOTPaMMBI, BXOJUT B COCTaB 00pa30BaTeIbHOM MPOTPAMMEI.
®OC — KOMIUIEKT METOIWYECKHX MATePUATIOB, HOPMHUPYIOMUX IPOLEIYPHl OIICHUBAHHUS
pe3yabTaToB OO0y4YEHUs, T.€. YCTAHOBJICHUS COOTBETCTBHSI YUIEOHBIX JOCTIKCHHH (PE3ylIbTaToB
oOy4eHHUs1) 3alUTAaHUPOBAHHBIM pe3ylbTaraM OCBOCHHS pabodyMx mporpamMMm ydeOHBIX
JUCHIUTUTHH (MOAyJei) 1 00pa3oBaTelbHBIX TPOTPaMM.

®OC copMupoBaH Ha OCHOBE KIIFOUEBHIX MPHHIIAIIOB OICHUBAHUS:

— BAJIUTHOCTH: OOBEKTHI OIICHKH JIOJIKHBI COOTBETCTBOBATH MOCTABICHHBIM IIEJISIM 00yUCHUST;

— HaJEKHOCTH: HCIIONB30BAHUE €IWHOOOpA3HBIX CTAHIAPTOB M KPUTEPHUEB JUIA OLCHUBAHUS
JTOCTHKCHHH,

— OOBEKTHBHOCTH: pa3Hble O0ydaromuecs IODKHBI MMETh PaBHBIE BO3MOKHOCTH TOOHTHCS
ycrexa.

@®OC noamekaT eXeroHOMY IEPECMOTPY U OOHOBJICHHUIO.

2. MACIIOPT ®OHJIA OHEHOYHBIX CPEJICTB

B mpornecce n3yueHHs IUCIUILTUHBI TIPEATIONAraeTCs MPOBEICHHE MPAKTHUECKUX 3aHATHH JUIs
3aKpeIUICHUs] TEOPETHYECKHX 3HAHWH; TeMaTUKa TMPaKTWYECKUX 3aHATHH YYATHIBAET
crienn(UKy IMoJTyd9aeMOi CIIeNHaTbHOCTH.

C uenpr0 3aKpeIUIeHUS W CHCTEMATH3allMH 3HaHWH, (OPMHPOBAHUS CAMOCTOSTEIHLHOTO
MBIIUIEHUSI B MPOTpaMMe IPETyCMOTPEHBI Yachl JJISi CaMOCTOSATENBHOW pabOTHl CTY/IECHTOB.
PesynbraTel caMOCTOSTENFHOW pPadOTHl TPEACTABIAIOTCS B CIEAYIOMUX (OpMax: TOKIIAMd,
Mpe3eHTaIUs, HHIUBHIyaIbHOE JJOMAITHEeE 3a/JaHHeE.

Paboueit mporpamMmoii peyCcMOTPEHBI:

- PyOeXHBIN KOHTPOIb TI0 OKOHYAHUH M3Y9EHUS OT/IEIBHBIX Pa3/IeNIOB MPOTPAMMEBI,

- TPOMEXYTOYHBI KOHTPOJIb B (opMme aupHepeHIUpPOBAaHHOTO 3adeTa - IO 3aBEPIICHHUIO
U3yUYeHHsI Kypca, 9K3aMeHY B CTPYKType Ipo¢eCCHOHATBHOTO MOIYJIS.

[Tpn wW3ydeHWM TUCHMIUIMHBI - BHUMaHHE CTyAeHTa OyaeT oOpamieHo Ha e€ MPHKIATHON
XapakTep, Ha TO, TJIe U KOTJa U3yJaeMble TEOPETUIECKHIE MOIOKEHHS U MTPAKTHIECKIE HaBBIKH
MOTYT OBITh HCIIOJIb30BAaHbI B Oy/TyIeil MpaKTHIECKON AEATEIbHOCTH.

IIepeyennp KOHTPOIUPYEMBIX KOMIIETCHIIUN



HIudp Komnerennus

I[IK 1.1.  |BeIaBasTh, pa3padaTeiBaTh M COMPOBOXKIAATH TPEOOBAHHS K OTJACIHHBIM
(YHKIHSIM CHCTEMBI

[IK 1.2.  [Pa3pabarbiBaTh IpOrpaMMHO-AIIapaTHBIE HHTEP(EHCH
MHUKPOKOHTPOJIJIEPHBIX CHCTEM MAJIOTO M CPETHETO MacmITabda CI0KHOCTH

11K 1.3. ConpoBoXxIaTh MPUEMOYHBIE HCIIBITAHHUS CUCTEMBI U TIOJICHCTEMBI

I[IK 1.4. |BoimonHsTH paboThI 1O BBOAY B 3KCIUTYaTAI[HIO H COTIPOBOXKICHHUIO CHCTEMBI

3. TEKYIIU KOHTPOJIb

3.1. Texkyuiuii KOHTPOJIb

Texylminii KOHTPOJIb 3HAHUH HCIONb3YeTCS A1 OIEPAaTUBHOIO M PETYJAPHOIO YIPaBICHUS
y4eOHOW NesITeIbHOCTRIO (B TOM YHCJIE CaMOCTOATENbHON) oOydaromuxcs. Tekymui KOHTPOIb
YCIIEBAEMOCTH OCYIIECTBISIETCS B TEUCHHE CEMECTpa, B XOZE IMOBCETHEBHOM y4eOHOW palOTHI.
JlaHHBI BUA KOHTPOJSL CTUMYIUPYEeT y OOYYArOIIMXCS CTPEeMIICHHE K CHCTEeMAaTH4eCKOW
CaMOCTOSITENIbHON paboTe M0 U3YUESHUIO JUCLIUTUTHHEL.

OHGHO‘IHBIG CpeacTBa MO3BOJIAIOT IMPOBECTH TGKYHII/Iﬁ KOHTPOJIb MO JUCHUIIIMHEC. ITo KaXXaomy
CpCACTBY OLICHHUBACTCSA IMMOJIHOTA H FJTY6I/IHa OCBOCHHSA, XaPaKTCPUIYIOIIHUECCA ITOKa3aTCIIMHU U
KpUTCpUAMH OLICHUBAHUSA

[Tokasarens Kpurepuit [xama
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
IToporoserit Vi . R—
A— MeeT: OCHOBHBIC YMEHUS, TPe 3% I 3 ) 1
3 BBIITOJTHEHHSI IPOCTHIX 337134,
« Brmaneer: pabotaer npu mpsiMoM HaOJIOICHHH.
3HaeT: GaKThl, MPHHIIHNIIBI, TPOLECCHI, 00IIHe
MIOHATHUS B TIpe/ieax 00JIacTH UCCIICIOBAHNUS;
ba3zoBsrit VYMmeer: quanazoH NpakTHYECKUX YMEHUH, TpeOyeMBbIX
(Bocmpou3BejieHHE) |IUIs pelIeHHs ONIPEETICHHBIX TPOOIeM B 00IaCTH -+ 3 2
«by HCCIICIOBAHMS,
Brnaneer: GepeT OTBETCTBEHHOCTD 3a 3aBEPILIECHUE
3aj1a4 B UCCIICIOBAaHUH, IPUCIIOCAOIIMBAET CBOE
3HaeT: (paKTUYECKOe U TEOPETUIECKOE 3HAHUE B
. npezaenax o0IacTH UCCIIEAOBAHUS ¢ TOHUMAHHEM
Bicoxkui IPaHUI] IPHMEHUMOCTH;
(KOMIIETEHTHOCTB)  |yyieer: uamasoH MPaKTHHECKUX YMEHHH, TpeOyeMbX | 5 4 3
«» JUTSl pa3BUTHS TBOPYECKHMX PEIIEHHH, abCTparupoBaHust
max 0a poGITeM:;
Brageer: koHTpOIupyeT paboTy, MPOBOIUT OICHKY,

MakcumalbHOE KOJHYECTBO OajioB IO KaXIOMY OLIEHOYHOMY CpEICTBY (COOTBETCTBYET
BepOaTbHOMY KPUTEpPHIO «BBICOKHI») mpencTtaBieHo B [lacmopre ¢oHma ONEHOYHBIX CPEACTB U
3aBHCHUT OT CJIIOKHOCTH TEMBI U KOJTMYECTBA YaCOB HA €€ YCBOCHHUE.

3.2. Onucanue GpoHIa OLEHOYHBIX CPEICTB
3.2.1. Kputepuu olleHUBAHUS MUCbMEHHBIX H YCTHBIX OTBETOB 00y4arolIuXcs

C menpro KOHTPOJSI W MOATOTOBKH OOYYAIOMIMXCSI K U3yYCHHIO HOBOW TEMBI MOYKET IPOBOIUTCS
YCTHBIH OMPOC IO MPEIbIIYIIHM TEMaM.

Kpurepuu oneHku:

— IPaBUIBLHOCTH OTBETA IO COACPIKAHUIO 3a1aHMs (YIMTHIBACTCS KOJIMYECTBO U XapaKTep OMHOOK
IIPU OTBETE);

— TIOJTHOTA M ITyOMHA O0TBeTa (YYUTHIBACTCS KOJIMYECTBO YCBOCHHBIX (DaKTOB, HOHATHH H T.II.);

— OCO3HAHHOCTH OTBEeTA (YUUTHIBAETCS] IOHUMaHUE U3JIaraéMoro Marepuana);

— JIOTHKA M3JIOKEHUSI Marepuaina (YYHThIBAeTCS YMEHUE CTPOUTH IEIOCTHBIH, TOCIEI0BATEbHBIN




paccka3, TpaMOTHO MOJb30BaThCA CTIEIHATBHON TEPMUHOIOTHEH );

— PalMOHAIIHOCTH WCIIONB30BAHHBIX MPHEMOB W CIIOCOOOB pPEHICHUS IMOCTAaBICHHON Y4eOHOU
3a/1auu (Y9UTHIBACTCS YMEHHE HCIIONB30BaTh HANOOIee MPOTrpecCUBHBIC B 3(PPEeKTUBHBIC CTIOCOOBI
JIOCTYOKCHUS TIEITN ),

— CBOEBPEMCHHOCTh M 3(PQPEKTUBHOCTh HCIOIB30BAHUS HATVISIHBIX TOCOOMH M TEXHHYECKHX
CPEJICTB MPHU OTBETE (YIUTHIBAETCS] CIOCOOHOCTh TPAMOTHO U C TOJH30H MPUMEHSTh HATIISTHOCTb
1 IEMOHCTPALIMOHHBIN OMBIT IPH YCTHOM OTBETE);

— HCTIOJB30BaHUE JIOMOIHUTEIBHOIO MaTepUaa;

— palMOHATBHOCTH WCIONB30BAHMWS BPEMEHH, OTBEJICHHOTO Ha 3aaHue (He omo0psercs
3aTSHYTOCTh YCTHOTO OTBETAa BO BPEMEHH, C YYETOM WHIMBHIYAIbHBIX OCOOCHHOCTEH
o0yJaronmxcs).

OHCHKa «OTIIMYHO» BBICTABJISICTCA, €CIIN 06yan0Lum7Ic;1: MOJIHO U apryMEHTHPOBAHO OTBEYACT
Mo COACPXKAHUIO 3aJJaHUA; O6H3py>KI/IBaCT INOHUMaHUE Marepuaia, MOXET 000CHOBAaTH CBOH
CYyXKACHHs, NPUMCHUTD 3HAHUA Ha TIPAKTHUKE, TIPUBECTH H€O6XO):[I/IMLIC MpUMEPBI HE TOJIBKO II0
Y4eOHMKY, HO M CaMOCTOSITEIbHO COCTABJICHHbIC, H3JIaraeT MaTepHall TMOCIEIOBATENIEHO U
IIPaBUIIBHO.

OmeHKa «XOpOII0» BBICTABIISICTCS, €CIIM OOYYAIONIMIICS 1aeT OTBET, YAOBIECTBOPSIOMINNA TEM Ke
Tp€6OBaHI/I5[M, 9TO U JIA OLUCHKH «OTIIHYHO», HO HOOITYCKAa€T 1-2 OH_H/I6KI/I, KOTOpPBIE CaM K€
HUCIIPaBJISIET.

OrneHKa «ymIOBIETBOPUTEIHHO» BBICTABISAETCS, €CIH OOydYaroluiics OOHApy)KWBAeT 3HAHHUE U
MMOHWMaHNWE€ OCHOBHBIX ITONOKCHWH JaHHOIO 3aJlaHuA, HO: H3JJaract MarcpHal HCMOJIHO U
JIOMyCKAeT HETOYHOCTH B OINPE/CICHUU MOHATHH WM (OPMYIHUPOBKE MPABHI; HE yMeeT
JOCTAaTOYHO FJTY6OKO 1 10Ka3aTCJIbHO 000CHOBAaTH CBOH CYXKICHHUA U IMPHUBECTU CBOU IIPUMCEPHI;
M3JIaraeT MaTepuall HerocIeI0BaTeNIbHO U JOMYCKaeT OMIMOKH.

OreHka «HEYIOBIECTBOPUTEIBHOY» BBICTABIISICTCS, €CIIM OOyJaromuiicss oOOHapyKUBaeT HE3HAHHE
OTBETa Ha COOTBETCTBYIOIIEE 3aJaHWE, JOIYCKaeT OMHOKH B (OpMYITHpPOBKE ONMpEACICHUN U
MIPAaBUJI, UCKAXKAIONIUE UX CMBICH, OECHOPSIOYHO M HEYBEpPEeHHO m3naraer marepuain. OrieHka
«CHCYAOBJICTBOPUTCIIBHO» OTMEYACT TAaKMC HCAOCTATKU B MOATOTOBKC 06anIOHIeFOCH, KOTOpBbIC
SABJIAIOTCA CEPBE3HBIM MPEIIATCTBUEM K YCIICHTHOMY OBJIAJICHUIO IMOCICAYIOIMIUM MaTCpHaATIOM.
3.2.2. llpumepHBbIii epedeHb OLEHOYHbBIX CPEICTB

KonTpomns u o1ieHKa pe3yabTaToB OCBOESHUS MEXIUCIUIIMHAPHOTO Kypca PacKphIBAIOTCS
Yyepes QUCHUTUTMHAPHBIC pe3yibTaThl, HallpaBJIeHHbIE Ha ()OPMHUPOBAHUE OOITUX U
npohecCrOHaIBHBIX KOMIIETSHIIUH 110 pa3/iesiaM | TeMaM COJIepKaHus yaeOHOTO MarepHara.
W3ydenne matepuaia mpoBOAUTCS B OpMe, JOCTYITHONW NOHUMAHHIO CTY/ICHTOB, C YIETOM
MIPEEMCTBEHHOCTH B O0yUEHHH, €MHCTBA TEPMUHOJIOTHH B 0003HAYCHUH B COOTBETCTBHH C
JIECTBYIOLIUMU TOCY/IapCTBEHHBIMU CTaHAapTaMHU.

B npornecce 00yueHMs HCTIONB3YIOTCS aKTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTeIbHbIE
TEXHOJIOrUH ((POpMBI IPOBECHUSI 3aHATHUI):

- TeKIMH, Oece/bl, IPEe3eHTAH U 3aI[UTa MUHU-TIPOCKTOB;

- YCTHBIH OTpOC; PpOHTATBHBIN OMPOC;

- OpTaHU3alUs «KMO3TOBOTO IITYPMa», YIPaBIsieMON AUCKYCCHHU, PaOOTHI B MaJIbIX
rpynmnax;

- KOMITbIOTEPHOE TECTHPOBAHNE, UMUTAIL[MOHHbBIE KOMIIBIOTEPHBIE MOJIEIH;

- OpTaHU3alUHU CAMOCTOSTEILHON y4eOHO-TTO3HABATEIIEHOM IS TETbHOCTH
(MHAMBHTyalIbHbIE IOMAIIHUE 3aJaHMts);

- OLIEHKa MPAaKTHIECKHUX paboT (pemeHns npodhecCHOHAIEHO OPUEHTHPOBAHHBIX
3a1a4);

- OIICHKA TECTOBBIX 3aJaHMH;

- HaOIIF0IeHUE 32 XO/I0M BBITIOTHEHUST MHINBUyaIbHBIX TIPOEKTOB U OLEHKA
BBITTOJIHEHHBIX ITPOEKTOB.

3.2.3. Ilpumepbl OLEHOYHBIX CPEACTB

[TpuMepsl OIEHOYHBIX CpPEACTB (MpH HANWYMH) TpeacTaBieHsl B [IpunoxkeHun k paboueit
nporpaMMme aucuuIUiMHbl  "IIpoekTHpoBaHME IPOrpaMMHO-AaNMNapaTHBIX HHTEIJICKTYaIbHBIX
OMPILKCOB ITOKEHHE



3.3. Temsl 10K/1210B, pehepaToB, Npe3eHTAL UM

TeMmbl cooOmIeHMiIt

[TporpammHO-ammapaTHble KOMIUIEKCH B CHCTEMaX «YMHOTO JIOMa»: apXUTEKTypa U peann3anns
Hcnonb3oBanne miardopmsl ESP32 B moctpoernu loT-ycTpoiicTs

CpaBHHTENBHBIN aHATH3 MHUKPOKOHTpoiuiepoB Arduino, STM32 u Raspberry Pi Pico

ITporoxon MQTT B pacnpeenéHHBIX HHTEIIEKTYaIbHbIX CUCTEMAX

ITpuMmeHeHne TaTYNKOB OKpY Karollel cpezbl (Temneparypa, BaaxHocTs, COz) B ITAVK
Opranmzanus 6ecripoBogHON cBsi3u Ha 6aze LoRaWAN uist mpOMBIIUIEHHOTO MOHUTOPHHTA
Oo6naunsie miardopmel st [oT: 0630p BosmoxHocTel ThingsBoard u Sugexc.Obnako [oT Core
be3onacHOCTh BCTPOEGHHBIX YCTPOMCTB: YTPO3bl M METOBI 3AIIUTHI HA YPOBHE IPOIINBKH
Otnanka BCTpaBaeMbIX CHCTEM C IIOMOIIBIO JIOTHIECKOTO aHam3aTopa u Serial-BeiBoza
Paspaborka [TAUK st arporexHomoruid (Ha mpuMepe «yMHOW TETUTHIIBI)

[Tpumenenne RTOS FreeRTOS B muoro3anaunsix embedded-cucremax

[TprHIIMTIBI TOCTPOEHUS CHCTEM cOOpa M BH3YyaIM3allUy JAHHBIX B peaJbHOM BPEMEHH
Hcnonb3oBanne TinyML i pacno3HaBaHUsl aHOMAIIUH 110 TaHHBIM JaTYUKOB

3D-nevars KOpIycoB U MexaHu4yeckux anemeHToB it [TAUK

Onepronesasucumoe nutanne [TAUK: comHeuHble maHe H, CyepKoOHAEHCATOPEI, low-power pesKuMBI
Bepcuonnsiit koHTpoas B embedded-pa3paboTke: nmpakTuka ucnonb3oBanHus Git
Crannapruzanms [TAUK: tpeboBanus [OCT u mexxyHapoaHbIX crienudukanuit
WuTennekTyaabHbIe KOMIUIEKCHI B CHCTEMaX BUACOHAOIIONCHUS U pacIO3HABAHHS

[TpakTuka npoextupoBanus nedarHbix wiaT B KiCad ast y4eOHBIX TPOEKTOB

OmnpIT pa3paboTKK KypCOBOTO MPOEKTa: OT MJIEH 10 pabodero mpoTOTHIT

4. IPOMEKYTOYHBI KOHTPO.Ib
4.1. OueHo4HbIe CPeCTBA ISl IPOMEKYTOYHOM aTTeCTAHA

®OC s MPOMEKYTOTHON AaTTECTAIIMM OOYYAIOMUXCS MO y4eOHOW JHUCHUIUTHHE (MOJIYIIIO)
[IpoexkTupoBaHue MPOrpaMMHO-AIIAPATHBIX MHTEIUIEKTYaJbHbIX KOMIUIEKCOB IpEAHA3HAYeH JUIs
OLIEHKM CTENEeHH JIOCTHKCHUS 3alITaHUPOBAHHBIX PE3YJIbTaTOB OOYyYEHHUs IO 3aBEPLICHHIO
W3YYCHHUS TUCIUIUIMHBI B YCTAHOBJICHHON Y4eOHBIM TUTAaHOM (OpMe U TIO3BOJISIOT OMPEACTUTH
pe3yJIbTaThl OCBOCHHS AUCITUTUTHHBL.

Paboueit mporpaMMoil mpeycMOTpPEHBI:

- pyOeKHBIN KOHTPOIb MO OKOHYAHWH U3YUYCHHS OTACIBHBIX Pa3IeiOB IPOTPAMMBIL;

- IPOMEXYTOYHBIM KOHTPOIIb.

dopmoii KOHTPOISI CPOPMHUPOBAHHOCTH KOMIIETEHITHH y 00yYaIONIUXCs IO YUYCOHON JUCIUTUTHHE
(MoOymI0) SIBIISIETCS:

Kypc | Cemectp Bung xoHTpOIIS

2 3 3ader ¢ OLIEHKOH

4.2. Kputepum oneHuBaHUs

IIpn oueHke yCTHOrO OTBETa YYMTBIBAIOTCS: IIOJHOTA W MPAaBWIBHOCTb OTBETAa; CTEIEHb
OCO3HAHHOCTH, TIOHUMAHUS H3yYEHHOTO; A3bIKOBOE 0(hOpPMIIEHHE OTBETA.

«5» CTaBHTCA B TOM Ciydae, €clid OOyYaroUIMiics: MPaBHIBHO MOHMMAeT CYIIHOCTH BOIPOCA,
JaeT TOYHOE OIpe/eNIeHNe U NCTOJIKOBAaHNE OCHOBHBIX IOHSTHIA; CTPOUT OTBET 10 COOCTBCHHOMY
IIJIaHy, COIPOBOXAAET OTBET HOBBIMHU IPUMEPAMH, YMEET IPUMEHUTD 3HAHUS B HOBOM CHUTYyalluH;
MOXXET YCTAHOBUTH CBS3b MEXJy U3y4aeMbIM M PaHEe U3y4YCHHBIM MaTEpPHAJIOM B TOM YHCIIE NPU
HU3Y4YEHUU JPYTHX IIPEIMETOB.

«4» CTaBUTCA, €CIM: OTBET YAOBIETBOPSICT OCHOBHBIM TPEOOBaHHMSM K OTBETY HA 5, HO JaH 0e3
HCIIONB30BaHMs COOCTBEHHOT'O IJIaHa, HOBBIX IIPUMEPOB, IPUMEHEHNS 3HAHWI B HOBOW CHUTYallWH,
JIOTyIIeHa OfHA OIIMOKa WM He Ooiee IBYX HEIOYETOB M OOYYAOLIUIICS MOKET MX HCIPABHUTH
CaMOCTOSITENTHO WK ¢ HEOOIBIIOM MTOMOMIBIO ITPETIO/IaBaTEeIIs.

«3» CTaBUTCS, €CNHM OOyYarOUIHiCs: MPaBWIBHO MOHWMAeT CYIIHOCTh BOIpPOCAa, HO B OTBETE
UMEIOTCS OT/IEIbHBIC IPOOENTBl B YCBOCHHH BOIIPOCOB Kypca, HE MPEMATCTBYIOMINE TaTbHEHIIeMY



YCBOEHHUIO IIPOrpaMMHOIO0 MaTepHajia; ymMeeT IPHUMEHATh NONyYEeHHBIE 3HAHWSA [IPU PELICHUU
IIPOCTHIX 33/1a4 IO TOTOBOMY aJITOPUTMY.

((2)) CTaBHUTCs, CCIIH: O6y‘{aIOHII/II>’IC$I HE OBJIaZACJI OCHOBHBIMU 3HAHUAMHU U YMCHI/ISIMI/I B
COOTBETCTBHH C TPEOOBAaHUSMH IMPOrPaMMBbI M JOIYCTHJI OOJBIIE OIMMOOK M HEIO0YETOB, YeM
HEO0OXOAMMO JIJIst OLIEHKH 3.

OI_IeHKa «1)) CTABUTCSA B TOM cnyqae, ccin 06yqa}0mm7lca HEC MOXET OTBECTHUTH HU HA OJHUH U3
IMOCTABJICHHBIX BOHpOCOB.

KpI/ITepI/II/I OILICHKHW BBITIOJIHCHUS npaKTqucxoro 3alaHus

Kpureprnn onieHKH MPaKTHYECKOTO 3a[aHHs

«5» cTaBUTCS ecnu: OOYYarOUIWiiCsl BBIMONHIII paboTy B TMOITHOM O0OBEME C COOMOIeHHEM
HEOOXOMMOW TTOCIIEOBATEIBHOCTH JSHCTBUN; MOMYYHI NPABUIIbHBIC PE3yNbTaThl U BBIBOIBI;
NPAaBUIBHO W aKKypaTHO BBITIONHWI BCE 3allMCH, BBIYUCICHUS, B PACCY)KJCHUAX U 00O0CHOBaHUU
penIeHus! HeT MpoOesoB M OUIMOOK; B PEIICHHH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXHA O/IHA
HETOYHOCTh, ONNCKA, HE SBISIONIAsICS CIEACTBUEM HE3HAHWS WJIM HEMOHMMaHHUS ydeOHOro
Marepuaa).

«4» craBuTCs, ecnu paboTa BBINONHEHA IIOJHOCTHIO, HO OOOCHOBAaHMS IIAroB PEIICHHS
HE/IOCTATOYHBI; BBIIIOIHEHBI TPEOOBAHMS K OLCHKE 5, HO JOIMyIIEHBI 2-3 Hexodera, Wik He Oonee
OTHOM OIIMOKHU ¥ OTHOTO HEI0YeTa.

«3» craBUTCS, eclad paboTa BHINOIHEHA HE TIOJHOCTHIO, HO 0ObEM BBITIOJTHEHHOW YacTH TaKoB,
YTO MO3BOJISIET MOJIYYHTh MPAaBUIbHBIC PE3yIbTaThl U BBIBOIBI; JOIMYIIEHBI Ooee OAHOM OIMOKH
i Oonee NBYX-TPEX HEJOYETOB B BBIKIIAAKAX, HO YUAIIMNACS BIaJeeT 00s3aTeIbHBIMUA YMEHUSIMU
10 IPOBEPSAEMON TEME.

«2» craBuTCA, ecnu paboTa BBIMOJHEHA HE IOJHOCTHIO M OOBEM BBINOJIHEHHOH pPabOTHI HE
MO3BOJISIET ClleNIaTh MPABHIBHBIX BBIBOAOB; paboTa MPOBOAMIACHE HEMPABHIIBHO, JOIYIICHBI
CYIIECTBEHHBIE OIIMOKH, IMTOKa3aBIINE, YTO OOYHAIONIUIICS HE BIIAJCET 00s3aTelbHbIE YMEHHSIMH
[0 JAHHOW TeMe B MOJIHOW MepeE.

«1» craButcs, ecnu: paboTa Mokasaina MOJHOE OTCYTCTBHE Y YYAIIETOCs 00s3aTeNIbHBIX 3HAHUH U
YMEHHUH TI0 IPOBEPSEMO TeME WM 3HAYUTENIbHAS YaCTh PaOOTHI BHIITOJHEHA HE CaMOCTOSTENBHO.
Omenka «5» COOTBETCTBYET BBICOKOMY YpOBHIO, OIEHKa «4» — 0a3oBoMy, OIlEHKa «3» —
TIOPOTOBOMY.

4.3. Bonipocsl 111 MPOMEKYTOYHOM aTTeCTALMHU

OcHOBHBIE KOMITOHEHTHI ITPOrPAaMMHO-aNIapaTHOTO HHTEIIEKTYaIbHOTO KOMITJIEKCa
Knaccugukarus MEKpOKOHTPOJUIEPOB IO apXUTEKType U cepe MPUMEHEHUS

Hasznauenue u ocobennoctu mun 12C, SPI u UART

OTanbl )KU3HEHHOTO IuKia npoektuposanus [TAUK

[TpuHIHIIBI TOCTPOEHHUS CUCTEM HAa OCHOBE O/IHOIUIATHBIX KOMITBIOTEPOB H MHUKPOKOHTPOJLIEPOB
Haznauenne u ocHoBHble pyHKImu RTOS B embedded-cucremax

CTpyKTypa THIIOBOTO TEXHHYECKOTO 331aHus Ha pa3padborky [TANUK

Tumsl JaTYMKOB, UCIIOJIB3YEMBIX B MHTEIJICKTYaIbHBIX KOMIUIEKCAX, U UX XapaKTePHUCTUKHI
OcHoBHBIE IPOTOKOJIBI Nepeiaun JaHHbIX B [oT-cucremax

[MpuaIMT paboTs! U 00MacTh NpuMeHeHus mpoTtokona MQTT

MeTopl OTITAZIKH BCTPAaUBAaEMBIX CHCTEM C MCIIOJIB30BAaHUEM allapaTHBIX HHTep(eicoB
TpeboBanus k suepronorpednenuto [IAMK B aBTOHOMHBIX pexuMax

OcuoBHBIe yrpo3bl Oe3omacHocTr [0T-ycTpoiicTB U cocoOBI X MUHUMHU3AUT

Oransl pa3padborku nedaTHol mwiatel B cpeae KiCad nmm Fritzing

[TpuaIIMTBL paboTh! U orpanudenus: TinyML Ha MEUKpOKOHTpOIIIEpax

Bupl HCTIOTHUTENTBHBIX YCTPOMCTB U UX HHTEP(EICH YITpaBICHHS

[TpurnMnBI Oprarn3anuu 6ecripoBoaHol cBsi3u B [IAMK: BLE, LoRa, Wi-Fi

Mertopl ipeBapUTENHLHON 00pPaOOTKH TaHHBIX C JATYUKOB B pEAJTbHOM BPEMEHH
Ocob6ennoctu npoektupoBaaust [TAVK st ycioBuil mpOMBIIUIIEHHOW SKCIUTyaTalluy
CocraB n HazHaueHue TeXHUYeCKol gokymeHTanuu Ha [TAUK

4.4. IlepevyeHb KOMIIETeHI Ui, KOTOpbIe cChOPMUPOBAHBI Y 00y4aIOIIMXCS NPH YCIEIHOM
BBINOJTHEHHH 3aJaHUI



B pesynbrare nzydeHus yqaeOHOM TUCIUILIMHBI O0yYaloIIecss OCBAMBAOT CIICAYIONIHE
KOMITETEHIUU:

Pazgen/Tema Komnerenuuu

TIpomerxyTouHas aTTecTanus MK 1.1, IIK 1.2, I1IK 1.3., TIK 1 .4.

Paznen 1. BBenenue B nmporpaMMHO-aIapaTHbie HHTEIUIEKTyaJIbHBIC

K 1.1, 11K 1.2., TIK 1.3, I1K 1.4.
KOMILITCKCHI

Pasnen 2. AnmapatHoe obecrnieueHue MHTEIEKTYaIbHbIX KoMiiekcoB |TTK 1.1., [TK 1.2., TIK 1.3., TIK 1.4.

Paznen 3. [Iporpammuoe obecnieaenne [TANK MK 1.1, IIK 1.2, IIK 1.3., TIK 1.4.
Pasgen 4. MeTozbl MPOEKTHPOBAaHUSA IMPOTPAMMHO-AIITAPaTHIX MK 1.1., TIK 1.2., TIK 1.3, TIK 1.4,
KOMILIEKCOB

Paznmen 5. UaTerpanus u 6e3omacaocts [TAUK MK 1.1, IIK 1.2, 11K 1.3., IIK 1.4.
Paznen 6. BeinonHenne HHAWBUIYAILHOTO 3a0aHuUs MK 1.1, IIK 1.2, IIK 1.3., TIK 1.4.

3. METOAUYECKHE  MATEPWUAJIBL, = ONPEAEAIOLIHNE MMPOLUEAYPBI
OLLEHUBAHUSA 3HAHUU, YMEHUMU, HNPAKTHUYECKOTI'O OIIBITA,
XAPAKTEPU3YIOIUE OTAIIbI ®OPMUPOBAHUA KOMIIETEHIIUA

WN3yuyenne paucuunnuasl IIpoexkTupoBaHne MpOrpaMMHO-ANINApPaTHBIX HHTEIIEKTYaIbHBIX
KOMITJIEKCOB fBJIsieTCSl 0a30il JJii OCBOEHHS CTYAEHTaMU KypcoB ITpo(decCHOHANBHOIO ILHUKIIA,
dopmupyet 6a3y sl OBIAaAeHUS TPOPECCHOHAIBHBIMUA KOMIIETCHIUSMH, KOTOPhIE MOTYT OBITH
PUMEHEHBl B BHJaX NMPO(eCcCHOHAIBHON IesITEeNbHOCTH B COOTBETCTBUU C [ OCyIapCTBEHHBIM
00pazoBaTeNbHBIM CTaHAAPTOM IPOPECCHOHAIEHOTO 00pa30BaHMUS.

B mponecce u3yueHuss QUCHUIUIMHBI IPEINOIAraeTcsi MPOBEICHHE MPAKTHUECKUX 3aHSITHH IS
3aKperuIeHUs] TEOPETHUECKUX 3HAHUN, TeMaTHKa MPAKTUYECKUX 3aHATUH YUHTHIBAET crenu(uky
IOJIy4aeMON CEHHATBHOCTH.

C memplo 3aKkpeIUieHHS W CHUCTEMaTH3allMd 3HAaHWM, (OPMHUPOBAHUS CaAMOCTOSTEIHLHOTO
MBIIIUIEHUS B IPOTpaMMe MTPEyCMOTPEHBI Yachl ISl CAMOCTOSITEIBHON pabOThI CTYACHTOB.

[Ipu n3ydeHun TUCIHTIIIMHEI - BHUMaHKE CTyAeHTa OyzeT oOpamieHo Ha e€ MpUKIIaaHOMN XapakTep,
Ha TO, T/Ie ¥ KOTJ]a U3ydaeMble TEOPETHUECKUE MOJOKEHUS M MPAKTUIECKHE HABBIKH MOTYT OBITh
HCIOJIb30BaHbI B OyayIIeld NPaKTUIECKOH ACSITETbHOCTH.




