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AHHOTaUA

Hucuumumna «VHTepHET Bemei» BXOAUT B 00pa3oBaTENbHYIO MPOTPAMMY BBICIIETO
o0Opa3oBaHusi — MporpaMMmy OakanaBpuara I10 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
13.03.02 «DnexTpo3HepreTuKa U 3IEKTPOTEXHUKa» HarpaBieHHOCTH «L{udpoBas sHepreTuka.
Hucnurmuna peanuszyercs kadeapoit «Ne32y.

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIUH:

[IK-5 «CrnocoOeH MpoOBOAWTH aHAIW3 M KOHTPOJIb IMAPaMETPOB M YCIOBUM pPabOTHI
OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPI€TUYECKON CHUCTEMBD)

ConepxaHue AMCHUIUIMHBL OXBaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C H3yYEHUEM
NPUHIUIIOB Pa0OTHl YMHBIX YCTPOWCTB M CUCTEM.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro Impoiiecca: JJabopaTopHbie paboThl, CAMOCTOSTEbHAS paboTa 00yJaroIerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIHMIUIUHBI COCTABISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Tonydyenune oOydarommmucs HEOOXOIMMBIX 3HAHUKW B 00JacTH MPOrpaMMHUPOBAHUS
YMHBIX YCTPOUCTB, padOTHI C BBICOKOYPOBHEBBIM SI3BIKOM TporpammupoBanust C++, anroputMoB
(GYHKIIMOHUPOBAHUS YMHBIX CHCTEM.

1.2. JucumnnunHa sBisercs (aKyabTaTUBHOW AMCHUIUIMHOW TIO  HANpaBlICHHUIO
00pasoBartenbHO ITporpamMMsl Beiciero oopasoanus (pamee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HanmeHoBaHMe HHANKATOPA
KOMIIETCHIIMHT KOMIIETCHIIMH JOCTHXKEHHS] KOMIIETEHIIUU

[TK-5 Cnocoben
MIPOBOJUTH aHAIIN3 U
KOHTPOJIb IIAPAMETPOB U
[TpodeccuonanpHbie | ycioBuil paboThI

ITK-5./1.5 ocyiiecTBIsSET OUEHKY TEKYILETO U
MIPOTHO3UPYEMOTO AIIEKTPOIHEPTETUUECKOTO
peKUMa IHEPTOCUCTEMBI

[TK-5./1.6 ananusupyet rpapuku

KOMIIETCHIINU OTJIENIbHBIX .
AIIEKTPUYECKUX HArpy30K noTpedurenei u
KOMIIOHEHTOB
., | orpenenser pakTOpbl, KOTOPbIE BIUAIOT Ha
AIIEKTPO3HEPTETUYECKON .
oTpedIIeHUE 3IIEKTPUUECKON IHEPTUU
CHUCTEMBI

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
MIPY U3YYECHUU CIEAYIOUIUX AUCUUIUIAH:

— «HuadopmaTura,

— «BrIcIIas MaTeMaTHKA,

— «Dusukan.

3HaHUs, TOJYYEHHbIE NPH HM3YYEHUM Marepuana [aHHOW JUCUUIUIMHBL, UMEIT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX TUCIUIIINH:

— «Ynpapieraue podoTaMu M POOOTOTEXHUISCCKUMU CHCTEMaMM ),

— «lIporpaMMUpPOBaHNE MUKPOKOHTPOJIJICPOB.

3. O0beM U TpYJ0EeMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpesielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnuue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmup oucyunIuHbl, 2/ 72 2] 72
3E/ (4ac)
H3 nHux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnuie 3auamus, BCETO 4yac. 17 17
B TOM YHCIIE:
nexuu (JI), (gac)
npakTuyeckue/cemunapckue  3asstus  (113),

4




(dac)

nabopaTtopHbie padoTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 55 55
Buo npomesxcymounon ammecmauuu. 3ayer, Tldd

mudd. 3auger, sk3amen (3auer, Judd. 3auq, ' Hudd. 3au.
K3 %) 3au.

*k
IIpumedanue: kaHaMAATCKHI 9K3aMEeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAAM 3aHITHIMA.
Paznensl, TeMBl JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh

Pasnenbl, TeMbI AUCHUTLIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (dac) (dac) (gac)
Cemectp 8
Pasznen 1. BBenenue B UHTEpHET Beleit
Tewma 1.1. IaTepHET BelIeH B pa3IMIHbBIX cepax
JIeSTeTbHOCTH 5 5 15

Tema 1.2. Texnuka 0e30macHOCTH pu padboTe ¢
AIEKTPUPUIITPOBAHHBIM 000PYI0BAaHHEM
Tema 1.3. Cpena pa3pabotku Arduino IDE

Paznen 2. BBenenue B nporpaMMHpoOBaHHUE Ha
s3p1ke C++

Tema 2.1. Cpena pa3pabotku Visual Studio
Tema 2.2. Tunsl JaHHBIX,
EscapenocienoBaTrenbHOCTH, CHHTAKCUC S3bIKA
Tema 2.3. BBog 1 BBIBOJ JaHHBIX

Tema 2.4. YHapHble, apu(pMeTHUECKUE U
noruyeckue onepartopbl. Cokpali€HHbIe
apudmernueckue GopMbl

Tema 2.5. IHKpeMEHT U IEKPEMEHT

Tema 2.6. KoHCTpyKITHS TOTHYECKOTO BBIOOpa if-
else 10 4 20
Tema 2.7. Switch

Tewma 2.8. Iuknsr while, for, do while. KitoueBnie
ciioBa break, continue

Tema 2.9. Oneparop nepexoga goto

Tema 2.10. Pabora ¢ oTnaTyukoM

Tema 2.11. CtaTnuecKkre MacCUBBI

Tema 2.12. ®yHkuun

Tema 2.13. Yka3arenu

Tema 2.14. Ccpuiku

Tema 2.15. YcnoBHas KOMOIUISALNS

Tema 2.16. JImHaMuueCcKre MacCCUBBI




Paznen 3. PazpaboTka mpoCThIX YMHBIX CUCTEM
Tema 3.1. Pabora co cpenoii TinkerCad

Tema 3.2. PaGoTa BCTPOEHHOTO CBETOAMO1a IJIAThI
Arduino Uno

Tema 3.3. OgQHOLBETHBLIC CBETOAUO B

Tema 3.4. RGB-cBeTonnoanl

Tema 3.5. JlaTunku TemnepaTypsl

Tema 3.6. JlaTuuku apiMa

Tema 3.7. LED-nanenu

Tema 3.8. B3aumoneicTBre HECKOILKUX
MHUKPOKOHTPOJLJIEPOB

Tewma 3.9. UnTepdeiice

20

Hroro B cemecrpe:

17

55

Htoro

17

55

[TpakTHueckas IMOATOTOBKA
0o0y4JarIUMHUCS  OIpPENEICHHbIX
npodeccCHOHaIBHOM AEATETLHOCTHIO.

TPYIOBBIX

3aKJIF0YaeTCs
GhyHKIUH,

B

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HCTIOCPCACTBCHHOM
CBA3aHHBIX

C

BBITTOJIHCHUH
Oymymen

Howmep pazaena

Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIMOHHBIX 3aHATHH

Y4eOHBbIM IJIAHOM He NMPe1yCMOTPEeHO

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOJINLIE D.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tembl npaktrueckux | @OpMbI NPaKTUYECKUX | TPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaeia
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHO
Bceero
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 anx No
Ne TpynoeMKOCTb, | MPaKTUUECKOM | pa3jena
HaumenoBanne nabopatopHbIX padboT pyA - | TP pasit
n/m (uac) MTOATOTOBKH, | JACILIHII
(gac) JIMHBI
Cemectp 8
1 Pabota BcTpoenHoro cBetoauosa miatel Arduino Uno 2 1
2 OIHOIBETHBIE CBETOIHOIBI 2 1
3 RGB-cBeToanoast 2 2




4 Jaruuku npima 2 2
5 LED-nanenu 2 2
6 PaspaboTtka cuctemsr BeIBoAa coobmennit Ha LED- 2 2
NaHelb
7 LCD 1602 12C 2 3
8 IIporpammupoBasue cepBONPUBOLIOB 3 3
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BBITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJarouuxcs
Bunbsl caMocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabmuua 7 — Bugsl caMoCTOSTENIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeoOpeTHIecKoro MaTepuana
40 40
qucuuriaHel (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamnee 3amganue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
10 10
arrecraruu (ITA)
Bceero: 55 55

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTLINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00YyYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B TaOIUIE 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U MJIEKTPOHHBIX YUEOHBIX M3TaHUI

KomiuecTso 3k3eMInIsipoB B

Hlncp/ bubnuorpapuyeckas ccpuika oubmiorexe
URL agpec
(KpOMe 2JIEKTPOHHBIX IK3EMILISIPOB)
621.865.8 b | MuTepdeiic ynpasienus 5
43 POOOTU3NPOBAHHBIMH CUCTEMAMH :

yueOHOMeToanueckoe nocodue / B. E. benait,
A. B. Poicun, C. B. Conénsiii ; C.-Iletep0.
rOC. YHT a3POKOCM. TIPUOOPOCTPOCHHUSI. -
CanktllerepOypr : U3na-so 'YAIL 2023. — 64
c.




004 M 74 MoGuibHBIE POOOTH3UPOBAHHBIE TTAT(HOPMBI 5)
Ha 0a3e COBPEMEHHBIX MUKPOKOHTPOJUIEPOB :
yuebHo-MeToauueckoe nmocooue / A. I1.
Macrepos, C. JI. ®unumonos, B. E. benaii [u
ap.] ; C.-Tletep6. roc. yH-T adpOKOCM.
npudopoctpoenus. - Cankr-IlerepOypr :
Hzn-so I'VAIIL 2023.-82 ¢

004.4 111 57 | C++ : 6a3oBbIi Kypc : mep. ¢ anri. / I 10
IMunar. - 3-e u3a. - M. : Bunesimc, 2015. -
624 c.

7. Ilepedens 371€KTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH cetn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIHMILIMHEI
npuBe/ieH B Tadimie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O0beKTHO-OPHEHTHPOBAHHOE IPOTPAMMHUPOBAHHKE B
C++

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOJIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO Mpoliecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

1 Visual Studio

2 Visual Studio Code

3 Arduino IDE 2

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb HHGOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3hl




No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenniiHas JEKIMOHHAs ayIMTOPUs 31-04 (bM)
JlabopaTtopus unrepuera Bemieit NI 'V AIT 416 (MII)

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOHN aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAIS IMPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yyaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLCHOYHBIX CPEACTB JUISL IPOBEJCHUS IPOMEKYTOYHOHM aTTeCTalluH

Bua npomMeXyTo4HOM aTTeCTalluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbIii 3a4€T Cnucok BOMpOCOB;
TecTsl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
UCIIOJIb30BaHUsl KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOpMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctrka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeTio 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MIOHITHIA.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM NPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— cl1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

«HEY/IOBJICTBOPHTEIIEHOY
«HE 324YTCHO»

— 00yJaromuiicss HE YCBOMII 3HAYUTEIHHONW YacTH MPOrPaMMHOIO
Marepuaa,

— JIOMYCKAeT  CYIICCTBCHHbIC  OMIMOKM W HETOYHOCTH  TPH
paccMOTPEHHUH IIPOOJIEM B KOHKPETHOM HallpaBIICHHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYCCKOM IIPUMCHEHUN 3HAHHMIA;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He GOPMYJIHUPYET BEIBOJIOB U 0000IIEHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bormpocs! (3agaun) nist s5K3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Borpocs! (3a1a4umn) 1S 9K3aMeHa

Ne i/

Kon

Ilepeuens BompocoB (3aay) A1 SK3aMeHa
P P ( o )H HHAWKaTOopa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bomnpocsr s qudd. 3auera npeacrasieHsl B Tadbmuie 16.
Tabmuna 16 — Bonpocs! ans audd. 3auera

Ne
/o

Kon

Ilepeuens BompocoB i1 qudd. 3auera
p p Anst g WHJIUKaToOpa

1-7

. Pa3paboTka kanpkynsTopa Ha ocHOBE switch IK-5.1.5
. BBIBO/I CHMBOJIOB € ITOMOIIBIO I[MKIa While

. 3aMoHeHne CTaTHYeCKOTr0 MaccuBa CIy4yailHbIMU 3HAYCHUSIMU
. [Tornck MMHUMAJIBHOTO 3HAYEHMS JUHAMHYECKOIO0 MacCuBa

. OYHKIIMS 3aMEHBI 3HAYCHHUH Y IBYX MMEPEMEHHBIX

. Pa3paboTka cucTembl JETEeKTHPOBAHUS TEMITEPATYPhI

. Pa3zpabotka cucremsl BeiBo1a coobmenuii Ha LED-nanenn

8-13

O 01 N N B~ W —

. PazpaboTtka mporpamMmsl paboThl BCTPOEHHOTO CBETOAMOAA [K-5.1.6
. PazpaboTka nmporpamMmsl paboThl HECKOJIBKMX OHOLBETHBIX
CBETO/MO/I0B, BKJIIOUAIOIINXCSI TOOYEPETHO

10. Pa3paboTka nporpaMmsbl pabOThI TPEX OJHOLBETHBIX CBETOINOJIOB,
BKJIIOUAIOIIUXCS 110 MPUHIUITY paboThI cBeTOdopa

11. Pa3paboTka nporpammsl pabotsl RBG-cBeTo1M012, oouepEnHo
BKJIIOYAOIAs M OTKJIIOYAKOILAs OTAEIbHBIE [IBETA

12. Pa3paboTka nporpammsl pabotsl RBG-cBeTo11012, oouepéaHo
BKJIIOYAOIAs M OTKJIFOYAKOILAsl OJHOBPEMEHHO JIBa [IBETa CBETOUOA
13. Pa3paboTka nporpaMmbl I€TEKTUPOBAHUS JbIMA

[Iepeuens Tem

JUIE  KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUSI KypCOBOH pabOThI

MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyerp TeM JUIsi KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOTHI

No 11/ [TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

KYPCOBO# paboThI

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

Bompocer i mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne n/m [IpuMepHBIii TepedeHs BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa
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1. Kakoe ocHOBHO€ Ha3HaueHue TexHonorui MurepHera Benieit (10T)?
a) Co3nanue COIMaIbHBIX CETeH

0) Cs3pIBaHME (PU3NIECKUX YCTPOUCTB /JIs1 OOMEHa TaHHBIMHU

B) Pa3paboTka KOMIBIOTEPHBIX UTP

r) YiydiieHue Ka4ecTBa BHICOCBSI3U

2. Kakne TexHonoruu casizu Hame BCCTO MIPUMCEHAKOTCA B I/IHTGDHGTG
BEIIICH?

a) Bluetooth

0) 5G

8) LPWAN

r) VGA

3. ConocTaBbTe BUJBI 0€CIPOBOAHBIX TEXHOJOTUH C UX OCOOCHHOCTIMU
1) KopotkozeiicTByrouue
2) lanpHOmEHUCTBYIOIIHE
a) Bluetooth

0) LoORaWAN

B) Wi-Fi

r) NB-1oT

n) Zigbee

e) Sigfox

OTBeETHI:

l)a,B, 1

2)0,1,¢

4. Onpeznenute Nocae10BATEIbHOCTh HACTPOUKHM YMHOT'O T€pMOCTaTa B
cucreme IoT

a) [logkmouenne k Wi-Fi cetn

0) YcTaHOBKa NMPUIIOKEHUS JUIs1 YIPaBIICHUS

B) Hacrpoiika pexxuMoB paboThI TepMocTaTa

r) JloGaBieHue ycTpoiicTBa B CUCTEMY YMHOI'O JJOMa

[IpaBuibHas mocae10BaTeNbHOCTD: 0, a, T, B

5. Kakue ocHOBHBIE KOMIIOHEHTHI BXOIAT B dKocucreMy MHTepHera
Beei?

TK-5.]1.5
TK-5.]1.6

1. Kakoit KOMIIOHEHT He SBJIIETCS 00s3aTeabHBIM B apxXuTekType [0T?
a) Jlatuuku

0) OGavyHbIC BEIYUCICHHS

B) Oneparmonnas cuctema [1K

r) CeTeBble MOAYIH

2. Kakue o6sacTH yaliie BCero UCoib3yroT TexHoaoruu [oT?
a) [IpoMbIIIEHHOCTH

0) ['padmueckuit nu3aita

B) YMHBII TOpoJ

r) Kunonnaycrpus

3. Conocrasbre THNBI AaT4uKOB [0T ¢ X Ha3HAYEHHEM
1) Hatuuku pusnueckoi cpesl

2) buomerpuyeckue JaTYNKU

a) Temneparypsbl

TMK-5.71.5
TK-5.71.6
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0) Biraxxaoctu

B) OCBEIIIEHHOCTH

r) YacTOoThI cep/IeYHBIX COKpAIICHUI
1) YPOBHS KHCJIOPOJia B KPOBH

€) DJIEeKTPUUECKON aKTUBHOCTH MO3Ta

4. OnpeaenauTe IpaBUILHYIO IOCISI0BATSILHOCTE DTAIlOB
kubepoesonacHoctH B loT-ceTsax

a) AHaJIU3 ySI3BUMOCTEN CUCTEMBI

0) HacTpoiika MeXaHU3MOB 3alIUThI JAHHBIX

B) MOHUTOPUHT CETEBOTO Tpaduka

r) OOHOBJICHUE MPOIIKUBKHU M MTPOrPAMMHOI'0 00ECIICUCHUS

5. Kakyio posups urpaer o0j1ayHoe XpaHeHue JaHHbIX B cucremax [oT?

IIpumeuanue:

3aganue | Tma ¢ BBIOOPOM OZHOTO BEPHOTO OTBETA M3 YETHIPEX IIPEATIOKEHHBIX 1 000CHOBAaHHUEM BBIOODA!
[TonHoE coBnaneHne ¢ BEPHBIM OTBETOM — | Oam.

HesepHsrif oTBeT mwitH ero otcyrcTBre — 0 0aioB.

3ajanne 2 TUOAa C BHIOOPOM HECKOJbKHX BapHAHTOB OTBETa M3 TNPEIUIOKCHHBIX W Pa3BEPHYTHIM
000CHOBaHHEM BBHIOODA:

[TonHoe coBmajzieHue ¢ BEPHBIM OTBETOM 1 Oas.

OTCyTCTBHE MHHUMYM OJTHOTO TIPABMJILHO OTBETA HJIU MMOJIHOE OTCYTCTBYET 0TBeTa — 0 OaIIoB.

3ananue 3 TUMNa HAa YCTAHOBJIEHHE COOTBETCTBUS:
[TonHOE coBMaeHIE C BEPHBIM OTBETOM - | Oasu.
HeBepHoe cOmocTaBIeHHE OTBETOB WM OTCYTCTBHE OTBeTa — () Oaiios.

3aI[aHI/Ie 4 Trma Ha YCTAaHOBJICHUC MMOCJICAOBATCIIBHOCTH:
Ilommoe MPaBUJIBbHOC COBNAACHUC OUYCPCAHOCTHU OTBCTOB - 1 6ammom
HapymeHHe MPpaBHUJIBHOT'O MMOPAAKA OTBETOB UJIK OTCYTCTBUC OTBCTA — 0 OaoB.

3amaHue 5 THNA C pa3BEPHYTHIM OTBETOM:

ITpaBHIBHBIN OTBET 3a 3a/laHUE OIIEHUBAeTCs - 3 Oana.

Eciu nomymiena ogHa omubKa \ HETOYHOCTD \ OTBET MPaBHUIIBHBIN, HO HE TOJNHBIHN - 1 Ga.
Eciu nomymieno Gosee 1 omuGKu \ OTBET HEMPAaBUIIbHBIN \ OTBET OTCYTCTBYET — 0 Ga/LIOB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYdYarolMXCsl 3a09HOH (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeHo

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTUpYHONIMX TMOPAIOK W NOPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL

11. Mertoauyueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Metoauueckue yka3aHusl A OOydaloIIUMXCsl MO BBIIOJHEHHIO J1a0OpaTOPHBIX
pador .
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B xoxe BemonmHeHus 1abOpaTOpHBIX pabOT OOy4alOmUWCS JIOJDKEH YIIyOUTh |
3aKpENUTh 3HAHMS, NPAKTHUYECKUE HABBIKU, OBJIAZIETh COBPEMEHHOM METOAMKONM U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX PabOT COCTOMT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0patopHBIX paboT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCIUIUIMHBL, ONIpENeiseMOll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIMX OCHOBHBIX 3a/1a4 00y4YaroImerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalln3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OPMAIINH 110 U3y4aeMOU JUCIUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opyoBaHreM U mpudopamu.

3amanue U TpeOOBaHUA K IIPOBEAEHHIO 1a00PaTOPHBIX padoT

JlabopatopHbie  paOOTBI  CJIEyeT BBINOJNHATH B  XOJC IPOXOXKACHUSA  Kypca
«[IpompbiuieHHast poOOTOTEXHUKA», BHUMATEIBHO pa3dupas NMpeACTaBICHHBIM METOINYECKUN
MaTepHall MpernojaBareyieM B ycTaHOBJICHHBIC B «JlmunoM kabunete ['Y All» cpokn.

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe
Crpykrypa u gopma oTuéTa BBIIIOJIHEHUS JIaDOpaTOPHON pabOThI MpPHUBEIECHA Ha caillTe
yHuBepcuteTa. https://guap.ru/standart/doc

TpeboBanus K 0OpMIICHHUIO OTYETA O JaOOpaTOpHOM padboTe

B otuére npexncraBuseTcs CIpOEKTUPOBAHHBIE COTIACHO 3aJJaHUIO0 OTAECIbHBIE €UHHIIBI
UIIC, tak u cama UIIC, a Takke e€ mareMaTHyeckas MOJEJb, MOSCHSIOMAs paboTy
npoektupyemoit UIIC.

11.2. MeTtoguyieckue yKa3aHUS Ui OOYYarOMIMXCS 110 MPOXOXKIACHHIO KypCOBOTO
POEKTHUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI.

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1IENbI0 POPMUPOBAHUS Y O0yUaAIOIIUXCSI OIbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33]1a4 NPOo(PeCcCHOHANTBHOMN e TeTbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00y4aromeMycsi:

CTpyKTVYpa MOSACHUTENLHOM 3aIIMCKN KYPCOBOTO ITPOeKTa/ padOTHI
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO.

TpeboBanust k 0OPMIICHUIO MOSICHUTEIbHON 3aIUCKU KYPCOBOTO NMPOEKTa/ pabOThl
VY4eOHbIM MJIAHOM HE MPEIYyCMOTPEHO.

11.3. Meroauueckue yKazaHus Isl 0OyJaIOMIMXCS MO MPOXO0KIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHod (opme oOydeHHs, CaMOCTOSTeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUpOBaHKUE pabouyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HaHWUN, OOECIeYMBAET BBICOKHIMA
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YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
10 3204HOM (hopme 0OyueHHs).

11.4. MeTtoguueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBACT KOHTPOJb KayeCTBAa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUIMHBI.

@DopMBbI TEKYILEro KOHTPOJIE U OCHOBHBIE TPEOOBaHUS:

ycTHBIA ompoc. [lanHas (opMa MOMKET OCYHIECTBISATHCS MpENoaBaTeleM Ha KaKIOM
3aHATUN WU NEPUOJUYECKH, MOXKET MMETh DPA3JIMYHYIO IPOAOJDKUTENBHOCTH. Llenb ycTHOro
ornpoca — IMpOBEpPKa YCBOEHUS OOY4arOIIMMCSI OCHOBHBIX TE€PMMHOB, MOHSATHI W NPUHIUIIOB
B3aMMOJCHCTBHS. Y CTHBIN OIIPOC MOYKET OTHOCUTBHCS K MaTepually TEMbI, paCCMAaTPpUBAEMON Ha
JJAHHOM 3aHATHM, a TAaK)K€ K MarepuaiaM Ipeablaylux JIEKIUH. Bompocel Moryr 3amaBaThbCs
YCTHO WM B BHJE CUCTEMbI KapTOYeK, [0 CIUCKY KaXAOMY CTYAEHTY WM BceM B (opmare
«MO03roBoro mrypma». KonuuecTBo MakcuMalbHbIX OAaJUIOB M IPOAOKUTEIBHOCTh BPEMEHU
JUIsL  OTBETOB  ONpPENENAETCs  HENOCPEICTBEHHO mpenoaasareneMm. llo  ycmorpenuro
IpenoaaBaTesisi yCTHBIM 0pOC MOXKET ObITh 3aMEHEH TECTUPOBAHUEM.

11.5. Metoauueckue yka3zaHus A O0y4aroUIMXcs MO MPOXOKICHUIO IPOMEKYTOUYHOMN
aTTeCTallUH.

[Ipomexyrounas  arrectauus  OOydalolUMXCsl — MpeAycMaTpUBaeT  OLICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
cedst:

— muddepeHIMpoBaHHBIA  3a4eT — 23TO (opMa OIEHKH 3HAHWUM, TMOTyYEeHHBIX
00y4aromuMcs pU U3Y4EeHUHU TUCHUILUIMHBI, IPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEILCKUX pA0OT U MPOXOXKIEHUHU MPAKTUK C aTTECTAIIMOHHON OIIEHKOM
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIECTBOPUTEIBHO.

[IpomexyTouHas aTTecTalus OLIEHMBAETCA MO pe3yibTaTaM TEKYIIEro KOHTPOJIS
ycrieBaeMoCTH. B citydae, eciiu CTYAEHT 10 YBaXXHUTEIbHON MpUYKMHE HE BBITOJIHUI TPEOOBaHUS
TEKYIIEro KOHTPOJS, €My NpPEIOCTaBIsSeTCS BO3MOXKHOCTh CHATh 3aJ0JDKEHHOCTH IO
nponyumeHHpIM TemaM. @opma poBeaeHUs IPOMEKYTOUHON aTTECTALIMK — TUCbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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