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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 w3y4eHHMH NUCHUIUIMHBI - BHUMaHHE CTyJAeHTa Oyaer oOpamieHO Ha e€ MPHKIAIHON
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

KonTpois u omieHKa pe3ylbTaToB 0CBOCHUS 001e00pa30BaTeIbHON JACIUTLITNHBI
PaCKpBIBAIOTCS Yepe3 AUCHUIUIMHAPHBIE Pe3yNbTaThl, HAIPaBICHHbBIE HA (OPMUPOBAHHE
00mux 1 MpoheCCHOHANBHBIX KOMIETESHIIUH TI0 Pa3jesiaM | TeMaM COJepKaHHs yaeOHOTO
Marepuaa.

W3ydenne maTepuaia mpoBOANUTCS B OpMe, JOCTYITHONW NOHUMAHHIO CTY/ICHTOB, C YIETOM
MIPEEMCTBEHHOCTH B O0yUEHHH, €MHCTBA TEPMUHOJIOTHH B 0003HAYCHUH B COOTBETCTBHH C
JIEMCTBYIOIUMH TOCYAapCTBEHHBIMU CTaHJAPTAMH.

B nporniecce 00yueHMs HCTIONB3YIOTCS aKTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTeIbHbIE
TEeXHOJIOTUH ((POpMBI IPOBECHUSI 3aHATHI):

- TeKIMH, Oece/pl, MPEe3eHTAH U 3aI[UTa MUHU-TIPOCKTOB;

- YCTHBIH OTpoC; PpOHTAIBHBIN OMPOC;

- OpTaHU3aIUs «KMO3TOBOTO IITYPMa», YIPaBIsieMON AUCKYCCHHU, PaOOTHI B MaJIbIX
rpymnmnax;

- KOMIIBIOTEPHOE TECTHPOBAHNE, IMHUTAIIIOHHBIE KOMITBIOTEPHBIE MOJICIIH;

- OpTaHU3alUHU CAMOCTOSTEILHON y4eOHO-TTO3HABATEIIEHOM IS TETbHOCTH
(MHIUBUIYabHBIC JOMAITHHUE 3aJaHHs);

- OLIEHKa MPAaKTHIECKHUX padoT (pemreHns npohecCHOHAIEHO OPUEHTHPOBAHHBIX
3a7a4);

- OIICHKA TECTOBBIX 3aJaHMH;

- HaOITFoIeHUE 32 XO/I0M BBITIOTHEHUST HHINBUyaIbHBIX TIPOEKTOB U OLEHKA
BBITIOTHEHHBIX TIPOEKTOB.

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

TeMmbl UHIUBUTyaTbHBIX 331aHUI

4. TIPOMEJKYTOYHBIN KOHTPO.Ib
4.1. OueHovHbIe CPeCTBA LISl IPOMEKYTOYHOM aTTeCTALMN

@®OC s mMpOMEXYTOYHOH arTecTaluyd OOYyYaroUIuXcsi Mo y4eOHOW AUCHHIUTNHE (MOMIYIIIO)
[TpoexTupoBaHHe MPOrpaMMHO-ANIIAPATHRIX WHTEIUIEKTyaJbHBIX KOMIUIEKCOB IPEIHA3HAUCH IS
OLIGHKM CTETICHNW JIOCTHIKCHUS 3alUIaHMPOBAHHBIX PE3YIBTATOB OOYYEHHUS IO 3aBEPUICHHIO
W3yYeHUs] TUCHUILIMHBI B YCTAHOBJICHHOW yYEOHBIM ITAaHOM (OpPME U TIO3BOIIIOT OIPEICIUTh
pe3yibTaThl OCBOCHHUS JUCHUTUIMHEL.

PaGoueit mporpamMMoii mpeyCMOTPEHBI:

- pyOeXHBIN KOHTPOIIb TI0 OKOHYAHHH W3YYEHHUS OT/ICIBHBIX Pa3/IelIOB IPOrPAMMEL,

- IPOMEXYTOYHBIM KOHTPOJIb.

®opMmoii KOHTPOIIE CPOPMUPOBAHHOCTH KOMITETEHIIHH Y 00ydarommxcst o y4eOHON JUCIUILTHHE
(Mozmymro) sIBIIsIETCS:

Kypc | Cemectp Bu xorTpOIIS

2 3 3adeT ¢ OLEeHKOH

4.2. Kpurepum oneHMBaHUA

[Ipy olEeHKe YCTHOTO OTBETAa YYMTBIBAIOTCS: IIOJHOTAa W IPABWIIBHOCTH OTBETA; CTEINCHb
OCO3HAaHHOCTH, IOHUMAaHUs N3y4SHHOTO; SA3BIKOBOE O(DOpMIIEHHE OTBETA.

«5» CTaBHTCA B TOM Ciyd4ae, €CIIM OOyYaroUIHICsS: MPAaBUIBHO TMOHMMAET CYIIHOCTH BOIIPOCA,
JIaeT TOYHOE OIpE/IEeNICHIE ¥ UCTOIIKOBAHNE OCHOBHBIX IOHSTHIA; CTPOUT OTBET 10 COOCTBEHHOMY
IUTaHY, COMTPOBOX/IAET OTBET HOBBIMU MIPHMEPAMH, YMEET IPUMEHHUTh 3HAHHS B HOBOW CHTYallUU;
MOJKET YCTAHOBUTH CBSI3b MEX/Ty M3yJacMbIM M paHee H3yUCHHBIM MAaTEPUATIOM B TOM YHCIE TIPU
W3yYEHHUH PYTUX MPEIMETOB.

«4» cTaBUTCA, €CIH: OTBET YJOBIETBOPSIET OCHOBHBIM TPEOOBaHHSM K OTBETY Ha 5, HO JaH 0e3
WCIOIB30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX IPUMEPOB, IPAMEHEHHS 3HAHUI B HOBOW CUTYalllH,
JIOTyIIeHa OfIHA OIIMOKa WM He OoJiee IBYX HEIOYETOB M OOYYAOUTUIICS MOXKET MX WCIPABHUTH
CaMOCTOSITENIFHO WJIH ¢ HeOOJIBIIOM TOMOIIBIO ITPETIO/IaBaTEeIIs.



«3» CTaBUTCS, eCi OOyYarOUIHICS: MPAaBUIBHO MOHMMAET CYIIHOCTh BOMPOCA, HO B OTBETE
HUMEIOTCS OT/IEIbHBIC TIPOOENBI B YCBOSHHH BOIIPOCOB Kypca, HE MPEMATCTBYIOIINE JabHEHIIIEMY
YCBOCHHUIO MPOTPAMMHOTO MaTepHayia; yMeeT NMPHMEHSATh MOJIY4YCHHBbIC 3HAHUS TPH PEUICHUH
MIPOCTHIX 3314 110 TOTOBOMY QJITOPUTMY.

«2» CcTaBUTCs, eciu: OOYYarolm[UiCs HE OBIAJE] OCHOBHBIMH 3HAHHSIMH W YMEHUSMH B
COOTBETCTBHH C TPEOOBaHUSMHU MPOTPAMMbI M JOMYCTHUJ OOJbIIE OIMMMOOK M HEAOYETOB, YEM
HEOOXOIMMO IS OLIEHKH 3.

Omenka «1» craBUTCS B TOM Cllydae, €CJIM OOydYaroNIHiiCs HE MOKET OTBETUTh HH Ha OIWH W3
MOCTABJICHHBIX BOIIPOCOB.

Kputepuu orieHKH BBITIOTHEHHUS IPAKTHIECKOTO 3aaHuUs

Kpurepun orieHKH MPaKTHYECKOTO 3a1aHHs

«5» craBuTcs ecnu: OOyYarOIIMICS BBIMONHWI paboTy B IMOTHOM O0ObeMe C COOMIOICHHEM
HEOOXOIMMOM TOCIIEAOBATEIPHOCTH JEHCTBUN; MOXYYHII IPABHIIBHBIC PE3YyNIbTaThl U BBIBOIBI;
MIPaBHJILHO W aKKypaTHO BBITIONHMJ BCE 3allMCH, BBIYUCICHUS, B PACCY)KICHHUAX U 000CHOBAHUHU
pemieHust HeT MpoOesIoB M OMHUOOK; B PEIICHUH HET MAaTEeMaTHYECKUX OMIHOOK (BO3MOYKHA OIHA
HETOYHOCTh, ONMCKA, HE SBIAIOMIAsCA CJICICTBHEM HE3HAHHMS WM HENOHWMaHHsS Y4eOHOTrO
Marepuana).

«4» craBuTCs, ecnu paboTa BBINONHEHA IIOJHOCTBIO, HO OOOCHOBAHMS INArOB PEIICHHS
HEJOCTaTOYHBI; BBHIITOTHEHBI TPEOOBAaHUS K OLIEHKE 5, HO JOIMyIIEHHI 2-3 HepoueTa, Uil He Oonee
OIHO¥ OIIMOKU M OTHOTO HE/I0YeTa.

«3» cTaBUTCS, ecM paboTa BHINIOIHEHA HE TOJHOCTHIO, HO 00BEM BBITIOJHEHHOW YacTH TaKoOB,
9TO IMMO3BOJSIET MOJTYYUTh NMPAaBUIIbHBIC PE3yAbTaThl U BBIBOIBI; JOIMYIIEHHI Ooee OAHOM OIHOKH
Wi Ooree NBYX-TpEX HEIOYETOB B BRIKIIAAKAX, HO YUAIIMNACS BIaJeeT 00s3aTelbHBIMA YMEHUSIMU
10 IIPOBEPSAEMOU TEME.

«2» craBUTCA, ecnu paboTa BBINOJHEHA HE IMOJHOCTHIO M OOBEM BBINOJHEHHOH pPabOTHI HE
MO3BOJISIET ClENIaTh MPABHIBHBIX BBIBOAOB; paboTa IPOBOAMIACH HEMPABHIBHO, JIOIYIICHBI
CYIIECTBEHHBIE OIIMOKM, MOKA3aBIINe, YTO OOYJArOIIUIACs He BiajeeT o0s3aTelbHbIe YMEHUSIMHU
110 JAHHOU T€ME B IMOJIHOM MEpE.

«1» craBuTcs, ecnu: paboTa MoOKasajia MOJTHOE OTCYTCTBHE y YYaIIerocs: 00sA3aTeNIbHBIX 3HAHUH 1
YMEHHH TIO TPOBEPSEMON TeMe MM 3HAYUTEIbHAS 9YaCTh PaOOTHI BHIIIOIHEHA HE CAaMOCTOSTENHHO.
Onenka «5» COOTBETCTBYET BBICOKOMY YPOBHIO, OIEHKa «4» — 0a30BOMy, OIlEHKa «3» —
MIOPOTOBOMY.

4.3. Bonipochl 1711 MPOMEKYTOUHOM aTTeCTALMHU

OcHOBHBIE KOMITIOHEHTBI ITPOTPAMMHO-AMIIAPATHOTO HHTEUIEKTYAIBHOTO KOMITIEKCa
Knaccugukarys MUKpOKOHTPOJUIEPOB IO apXUTEKType U cepe MpUMEeHEHUS

Hasnauenue u ocobennoctu mun 12C, SPI u UART

Oranel )KU3HEHHOT 0 1uKiIa npoektupoBanus [TAUK

[TprHIMTIBI TOCTPOEHUS CHCTEM Ha OCHOBE OHOIUIATHBIX KOMITBIOTEPOB M MUKPOKOHTPOJIIEPOB
Hasnauenne n ocnoBHble QpyHKIMU RTOS B embedded-cucremax

CrpykTypa THIIOBOTO TEXHUYECKOTO 3ananmsi Ha pazpaborky [TAUK

THITBI TaTYMKOB, UCTIOIB3YEMbIX B MHTEIUIEKTYaJ IbHBIX KOMILJIEKCAX, H X XapaKTePUCTUKH
OcHoBHbIE IPOTOKOJIBI ITepeiaun JaHHbIX B loT-cucremax

[TpuHIIMn paboThl 1 061acTs MpuMeHeHus npotokona MQTT

MeTo/bI OTIIAZKH BCTPAUBAEMBIX CUCTEM C HCIOJIb30BAaHHEM alapaTHbIX HHTEpEcoB
TpeboBanus k sHepromnorpednenuto [IAVK B aBTOHOMHBIX peXxuMax

OcHoBHbIe yrpo3bl O6e3omacHocTH [0T-yCTpoiicTB M cOCOOBI X MUHUMHU3ALIUT

Oramnbl pazpabotku nedarHoil miartel B cpene KiCad wn Fritzing

[TpuaIMnB paboTs! U orpanndeHus TinyML Ha MEUKpOKOHTpOIIIEpax

Bupl HCTIONHUTENBHBIX YCTPOMCTB U MX UHTEP(EICHI yIIpaBIeHUS

[Tpuannel opranm3anuu 6ecripoBoaaoi cBsizu B IIAMK: BLE, LoRa, Wi-Fi

Mertob! IpeBapUTEILHON 00PaOOTKH TaHHBIX C JATYUKOB B pEalbHOM BPEMEHH
Ocobennoctu npoekrupoBanns [TAVK st ycioBuil IpOMBIIUIEHHON SKCILTyaTallny
CocraB 1 Ha3HAaYeHHE TeXHUYECKON nqokymeHTanuu Ha [TAUK



4.4. IlepeyeHb KOMIIETEHIHIi, KOTOPbIe CPOPMUPOBAHBI Y 00YUAIOLIUXCS P YCIIEITHOM
BBINIOJTHEHUH 3aJaHHI

B pesynbrare nzydeHus yaeOHOM TUCIUIIIIHHBI 00y4afoUIHecs OCBABAIOT CIIEAYIONIHNE
KOMIIETEHIINH:

Paszgen/Tema Kovmmnerenmuu

[IpomerxyTounas aTTecTanus TIK 1.1, TIK 1.2, [IK 1.3, TIK 1.4.

Paznen 1. BBemenue B mporpaMMHoO-amapaTHble HHTEIUIEKTyalbHbIE

IIK 1.1, IIK 1.2, IIK 1.3, TIK 1.4.
KOMILIEKCHI

Pasnen 2. AnmaparHoe obecriedeHre HHTEIIEKTyaIbHbIX KomiutekcoB ([TK 1.1., TIK 1.2, [IK 1.3., 1K 1.4.

Paspen 3. IIporpammuoe o6ecnieuenue [TAMK TIK 1.1, 11K 1.2, [IK 1.3, TIK 1.4.
Pasnmen 4. MeToas! mpOEKTHPOBAaHUA TPOTPAMMHO-AITITAPATHBIX MK 1.1, TIK 1.2., TIK 1.3., TIK 1.4.
KOMILICKCOB

Pasnen 5. Unrterparus u 6e3omacHocts [TAWK MK 1.1, IIK 1.2, 11K 1.3., IIK 1.4.
Paznen 6. Beimmonaenne HHAUBAAYATEHOTO 3a1aHUS InK 1.1.,TIK 1.2, TIK 1.3., TIK 1 .4.

3. METOAUYECKHE  MATEPHUAJIBI, @ OHPEJEJISAIOLIUE MMPOLEAYPBI
OLLEHNBAHUSA 3HAHUMU, YMEHMMU, INPAKTHYECKOI'O OIIBITA,
XAPAKTEPU3YIOIIUE OTAIIbI ®OPMUPOBAHUA KOMIIETEHIIUA

Wzyuenne mucnumamabel  [IpoekTHpOBaHWE MPOTPAMMHO-AMNIAPATHBIX  WHTEIUICKTYaTbHBIX
KOMILJICKCOB SIBIISICTCSI 0a30i Ui OCBOCHUS CTYIEHTAMHU KypcOB MPO(ECcCHOHAIBHOTO IHKIIA,
dbopmupyer 0a3y juis OBIaIeHUS MPOPECCHOHATFHBIMU KOMIICTCHIIMSIMHU, KOTOPBIE MOTYT OBITH
MPUMEHEHBI B BUAAX MpodeccHOHANbHOW AEATEeIbHOCTH B COOTBETCTBUM C [OCymapcTBEHHBIM
00pa3oBaTeIbHBIM CTAHAAPTOM IMPOPECCHOHATHFHOTO 00pa30BAHHSL.

B mpormecce m3ydeHuss QUCIUIUIMHBI TPEINONAraeTcsl MPOBEICHUE MPAKTHYCCKUX 3aHSITHH IS
3aKpeIICHUS] TEOPSTHUSCKUX 3HAHWW, TeMaTHKA MPAKTUYCCKUX 3aHSATHI YUUTBIBAET CHEUDUKY
MOJIYy4aeMOU CIEHHATBHOCTH.

C menplo 3aKkperUieHUss W CHCTEMAaTH3alWW 3HAHWH, (OPMHUPOBAHUS CAMOCTOSTEIIBHOTO
MBIILICHUS B TIPOTrPAMMeE MPETYCMOTPEHBI Yachl Il CAMOCTOSITEIIbHON padOThl CTYICHTOB.

[Tpu u3yueHUN TUCIUIUTHHEI - BHUMAaHHE CTyIeHTa OyaeT oOpaleHo Ha e€ MPUKIIaJHON XapaKTep,
Ha TO, I7Ie ¥ KOTJIa U3yJaeMble TEOPETHIECKHE MOJIOKEHUS M MPAKTUICCKUE HABBIKH MOTYT OBITh
HCIIOJIb30BaHbI B OyIyIIel MPaKTHIEeCKOH e TeTbHOCTH.




