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AHHOTaUs

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOIUT B 00Opa3OBaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
13.03.02 «DnekTpolsHepreTika M IEKTPOTEXHHUKAy HampaBlieHHOCTH «lludpoBas sHEpreTHKay.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[1IK-5 «CnocobGeH mpoBOIUTH aHAIW3 M KOHTPOJb IMapaMeTpOB M YCIOBUH pabOTHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

CopepxaHue JUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
MPUHIIUIIOB Pa0OTHI YCTPOMUCTB U CHCTEM Ha 0a3e MUKPOIPOLIECCOPHON TEXHUKH.

[IperoaBanre MUCHMIUIMHBI TPEAyCMaTpUBAET cCleAylomue (OpMbl OpraHU3aLUU
yueOHOro Impoliecca: JeKIIH, J1abopaTopHble paboThl, CAMOCTOsITeNIbHAs paboTa 00yJaroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIsieT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00y4YeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenogaBaHus TUCITUTITHHBI
[Tony4yenue oOy4yaromUMUC HEOOXOTUMBIX 3HAHUN B 00JIACTH MPOTPaMMHUPOBAHUS YCTPOUCTB H
cucteM Ha 0a3e MMKpPONPOLIECCOPHOH TEXHHMKH, pabOTbl € BBICOKOYPOBHEBBIM SI3BIKOM
nporpammupoBanusi C++, pa3paObOTKM BEpXHEr0 YPOBHS YIPABJICHUS CHUCTEMaMH, paboTHI ¢
CHCTEMOM KOHTpoJIs Bepeuii Git.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB 00YyUEHHs 10 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCLMILIMHBI O0OydaroUuiics AOKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHb KOMIETEHIMNA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Konx n HauMeHoBaHMEe HHIUKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTUKEHHS] KOMIIETEHIIUU
ITK-5 Cnocoben
IIPOBOAMTD aHAJINU3 U ITK-5./1.4 ucnonb3yeT crenuaibHOe
KOHTPOJIb [1apaMETPOB U | MPOrpaMMHOE 00ecrieYeHHE JIs
[Tpodeccuonanbhble | yCioBUil paboThI IIPOrPaMMUPOBAHNS MUKPOKOHTPOJIJIEPOB U
KOMIIETCHIINH OTJIEIIbHBIX HaCTPOMKHU TEXHOJOTHUUYECKHX [TapaMETPOB U
KOMIIOHEHTOB PEKUMOB PabOTHl 00BEKTOB
AIIEKTPOIHEPIETUYECKON | MPOPECCUOHANBHOMN NEATEIbHOCTH
CUCTEMBI

2. Mecro nucuurnHbl B cTpykType OI1

JlucuumimHa MOXKeT 0a3upoBaTLCS HA 3HAHUSX, paHee MPUOOPETCHHBIX 00yJaIONTUMUCS
IIPU U3YYECHHUH CIECIYIOUIUX TACLUUILINH:

— «Hudopmaruka,

— «BrIcmIas MaTeMaTUKa,

— «Dusuka,

3HaHuUs, TOJYUYCHHbIE TPH HM3YYEHUM Marepuana JTaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAY€HHE, TAK U MOTYT UCTIOJIb30BATHCS MPU U3YUYEHUH IPYTUX TUCIUILINH:

— «Smart Grid TeXHOIOTHHU B 3JCKTPOIHEPTETUKEY.

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnuue 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npaxmuueckoi n0020moeKu 10 10
AyoumopHnule 3anamus, BCEro vac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 6 6




npakTtuueckue/cemunapckue 3ansarus (113),
(uac)

nabopaTtopHbie paboTs (JIP), (uac) 10 10

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

9K3aMeH, (Jac)

Camocmosamenvnas paboma, Bcero (4ac) 92 92
Buo npomesxcymounon ammecmauuu. 3ayer, Tldd

mudd. 3auger, sk3amen (3auer, Judd. 3aug, ' Hudd. 3au.
K3 F*) 3au.

K

IIpumeuanue: kaHauUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAM 3aHITHIMA.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznmensl, TEMBI TUCITUTLTAHBL Jlexmma | I3 (C3) |- JIP KII CPC
’ (qac) (qac) (qac) (gac) | (dac)
Cemectp 6

Paznen 1. Benenue B mporpaMMHUpOBaHUE Ha S3BIKE
C++

Tema 1.1. Cpena paspadotku Visual Studio

Tema 1.2. Tunbl manHBIX, ESCape-mocae0BaTeIbHOCTH,
CHHTAKCHC s3bIKa. BBOZ M BBIBOJ JaHHBIX

Tewma 1.3. YHapHbIe, apiMETHUECKUE U IOTHUECKHUE
omneparopsl. Cokpaménnsie apupmernieckue Gopmsl
Tewma 1.4. UakpemeHT u gexkpeMeHT. KoHCTpyKIus 4 ; ) ) 62
Jorudeckoro Beioopa if-else

Tema 1.5. Switch-case. ITuxmnsr While, for, do while.
Kirouessle ciosa break, continue

Tewma 1.6. Oneparop mepexosa goto

Tema 1.7. Pabora ¢ oTHaT4uKOM

Tema 1.8. CraTrueckue MacCUBBI

Tema 1.9. Oynkun. Ykazarenn

Tema 1.10. Ccbuiku. JInHaMU4eCKHE MACCUBBI

Paznen 2. Pa3paboTka mpoCThIX YMHBIX CHCTEM
Tema 2.1. Cpena pazpaborku Arduino IDE

Tema 2.2. Pa6ora co cpenoit TinkerCad

Tema 2.3. PaboTa BCTPOESHHOI'O CBETOMO/IA ILIAThI
Arduino Uno

Tema 2.4. OnHOLBETHBIE CBETOIUOIbI

Tema 2.5. RGB-cBeroauoas 2 - 10 30
Tewma 2.6. JlaTuuku Temneparypsl

Tema 2.7. JlaTunku gpimMa

Tema 2.8. LED-mmanenun

Tema 2.9. BzaumonelcTBue HECKOIBKUX
MUKPOKOHTPOJIIEPOB

Tema 2.10. UnTepdetrics

Hroro B cemecTpe: 6 10 92

Hroro 6 0 10 0 92

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymiei
pohecCuoHaNBbHON e TeNbHOCTHIO.




4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxkanue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.
Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATUH

1

Cpena paspadorku Visual Studio. Tumsr ganusrx, Escape-
MOCIIeI0BATEIbHOCTH, CHHTAKCHUC s3bIKa. BBOI M BBIBOJI JAHHBIX.
VYHapHble, apudpMeTHUecKue 1 JTorndeckue onepatopbl. CokpamiéHHbIe
apudmernueckue Gpopmel. THKpeMeHT U 1ekpeMenT. KoHcTpykims
Jorudeckoro Beidopa if-else. Switch.

IMuxaer while, for, do while. Kirouessie ciosa break, continue.
OrmepaTop nepexona goto. Pabora ¢ ormaturkom. CTaTmdeckue
MaccuBbl. OyHkIuu. Ykazarenu . CCbUTkd. Y CIIOBHAS KOMITHIISAIINS.
JluHamuuecknue MacCHBEHI.

Pabora co cpezoit TinkerCad. Pabota BCTpOEHHOI0 CBETOAMO/A TLIATHI
Arduino Uno. Oxuornsernsie ceeTonnonsl. RGB-ceeToauoasl.
Hatunku temnepatypsl. Jarunku apiva. LED-maneny.

B3aumopeiicTBre HECKOIBKAX MUKPOKOHTPOJLIEpoB. MHTEpdEiich

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAN (gac) MOJTOTOBKH, | TUCIIMII

(gac) JIHBI

V4ueOHBIM IUIAaHOM HE npeaycCMOTpCHO

Bcero

| | |

4.4. JlabopaTopHble 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEJICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

N3 anx No
Ne HaumenoBanue nabopatopHbIx padboT TpynOeMKOCTS, | PAKTHUCCKOH | paspiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIHBI
Cemectp 9
1 OnHOLBETHBIE CBETOIMOIBI 2 2 2
2 RGB-cBeTognoast 2 2 2
3 JlaTuuku gpima 2 2 2
4 LED-mmanenu 2 2 2
5 | PazpaboTka cuCTeMBbI BBIBOJIa COOOIICHHI Ha 2 2 2
LED-manens
Bcero 10 10

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
Tabnuua 7 — Bugsl caMocTosTeNNbHON PabOTHI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboThI
qac yac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
87 87
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP) - -
Pacuerno-rpaduueckue 3ananus (PI'3) - -
Brimonaenue pedepara (P) - -
[ToaroroBka K TEKyIeMy KOHTPOIIIO 3 3
ycneBaemoctu (TKY)
Homamnee 3aganue (/13) - -
Konrtpomnbusie pabotsl 3a04nnukoB (KP3) - -
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrecrauuu (I1A)
Bcero: 92 92

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI 00YUYArOIIUXCS MO TUCIMILIHHE (MOJIYIIIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHHMA

Kom1uecTso 3x3eMILIsIpoB B

Hlucp/ bubnuorpapuyeckas ccpuika oubmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMIISIPOB)
004 N 73 WNurepuer Bemeit : yueoHnoe mocooue / T. T. 5)

Wnuatynnos [u np.] ; pea. A. M. Tiopaukos ;
C.-IlerepO. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankr-IlerepOypr :
Nzn-so I'VAIIL 2021. - 151 ¢

004.4 I 57 | C++ : 6a30BsIii Kypc : niep. ¢ aHri. / I 10
IMumnnar. - 3-e m3a. - M. : Bunesimc, 2015. -
624 c. : puc. - [Ipenm. ykas.: c. 610 - 620. -
ISBN 978-5-8459-1889-5 : 1078.00 p. -
TekcT : HenmocpeACTBEHHBIM.

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIMMBIX MJII OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»
URL anpec HaumenoBanue




https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O6bekTHO-OpUEHTUPOBAHHOE IPOTPAMMHUPOBAHKE B
C++

8. Ilepeuenp HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp ncCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CIICUCHIS

Ne i/ HaumenoBanue
1 Visual Studio

2 Visual Studio Code

3 Arduino IDE 2

4 Be6-6payzep

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopuu
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOAMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAs ayIuTOpUs 21-18; 21-21

10. Onenounble cpeacTBa AJIs MPOBEIEHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CocTaB OIEHOYHBIX CpPEACTB JIsi TPOBENEHHUS TPOMEKYTOYHOH aTTecTalluu
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

JuddepernurpoBaHHbIi 3a4ET Crnincok BonpocoB k 1udd.3auéry;
ITpuMepHBIii IepedeHb BOMPOCOB JUIsl TECTOB.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tadnuie 14. B TeueHune cemecTpa MOXKET UCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

\ O1eHKa KOMIIETEHINT \ XapakTeprcTrka chOpMHUPOBAHHBIX KOMITETEHIINIA

8



5-0ayubHas mKaina

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €0 M3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHOH JIMTEPATYpHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM H/JICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX MOHITHH.
— 00yJaromuics TBEPI0 YCBOWI MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JITEPATYPHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
«3auTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasCh HA 3HAHUS TOJILKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHbIE OIIUOKN U HETOYHOCTH,
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHWW 3HAHWUM
«3a4TEHO)
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEIUATIU3UPOBAHHBIX OHSITUH.
— o0yyJarouuicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«HE 3a4TEHOY

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHIA;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /it [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
WHAMKATOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! mis qudd. 3auera
Kon
Ne n/mt [Tepeuens Bonpocos i qudd. 3ayera JHKaTOpa
1 Pa3paboTka KaJabKynsaTopa Ha OCHOBe SWitch I1K-5./1.4
2 Br1Bo cIMBOJIOB ¢ OMOIIBIO mukia While IIK-5./1.4
3 3anoJIHEHHE CTaTHYECKOro MaccuBa cirydaiHbiMu 3HaueHussMu | 11K-5.J1.4
4 Ilorck MUHHMMAJIBHOI'O 3HAYEHMS TMHAMHYECKOr0 MacCHBa IIK-5.]1.4
5 QDyHKIMA 3aMEHbI 3HAYEHUH Y IBYX NTEPEMEHHBIX I1K-5./1.4
6 Pa3zpaboTka cUCTEMBI JETEKTUPOBAHUS TEMIIEPATYPbI I1K-5./1.4
7 Pa3zpabotka cucremsl BeiBoia coobmennii Ha LED-manens T1IK-5.]1.4
8 PazpaboTka nporpamMmsl paboThl BCTPOEHHOT'O CBETOIMOIa I1K-5./1.4
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9 Pa3zpaboTka nmporpaMMbl pabOThI HECKOJIBKUX OJTHOIIBETHBIX [K-5.1.4
CBETOAMO/IOB, BKJIIOUAIOIIUXCSI TOOYEPENTHO

10 Pa3zpaboTka nmporpaMMbl pabOThI TPEX OTHOIBETHBIX [K-5.1.4
CBETO/AMO/I0B, BKIIFOUYAIOIINUXCS [0 IPUHLIUITY paOOTHI
ceerodopa

11 Pazpabotka nporpammsl pabotsl RBG-cBeroanona, [K-5./1.4
004epETHO BKITIOYANOIIAS M OTKIIIOYAOIAs OTACIbHBIC IIBETA

12 Pazpabotka nporpammsl pabotsl RBG-cBeroanona, [K-5./1.4
MOOYepETHO BKITIOYAOIIAS M OTKIIIOYAKOIAs OJJHOBPEMEHHO
JIBa [IBETa CBETOIMOJIA

13 Pa3zpaboTka nmporpaMMbl IETEKTHPOBAHUS JbIMA I1K-5.]1.4

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
Mpe/ICTaBiIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedern TeM 111 KypCOBOTO POSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHUS

Ne /it .
KypCOBOl pabOThI
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Ne n/m [IpumepHBIii epeueHb BOIPOCOB /ISl TECTOB Koz
WHJIMKaTopa
1 UTto Takoe eSCape-mocie10BaTeaIbHOCTh? I1K-5./1.4
2 Kakue Tunbl JaHHBIX UMEIOTCS B sI3bIKE TporpaMmupoBanusi C++? I1K-5./1.4
3 Yo Takoe cout? IIK-5./1.4
4 Yro Takoe Cin? IIK-5./1.4
5 3a yto orBeuaet (yHkuus int main? I1K-5.]1.4
6 Yro takoe include? IK-5./1.4
7 Yro Takoe define? IIK-5./1.4
8 UYrto Takoe MpOCTPAHCTBO MMEH? [1K-5.]1.4
9 3a uto oTBeyaer USing namespace std? IK-5.11.4
10 UYro Takoe yHapHBbIH oneparop? I1K-5.]1.4
11 Uto Takoe Joru4eckuii oneparop? [1K-5.]1.4
12 Yro Takoe apumMeTndeckuii oneparop? I1K-5.]1.4
13 | Kak paboraet switch? IK-5.]1.4
14 | Kak paboraer if-else? I1K-5./1.4
15 Kaxk pa6otaet while? IK-5.11.4
16 Kak pabotaer for? I1K-5.11.4
17 | Kak paboraer do while? I1K-5./1.4
18 Uto Takoe HHKPEMEHT? [1K-5.]1.4
19 Urto Takoe TeKPeMEeHT? I1K-5./1.4
20 | Yto Takoe ykazaremnnb? IK-5.1.4
21 Yro takoe QyHKIM? I1K-5./1.4
22 Kaxkumu Tunamu nanHbIx MOTyT 06s1aaTh GyHKIMK? IIK-5./]1.4

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00Oy4YeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT
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No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKaTcsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYyPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroauveckue yKa3aHus i1 00y4JarOmUXCs M0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepuaia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIeKIMHU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOTO ITO3HAHHSA, HOBEUIINX
JOCTMOKEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, JaeT LeJbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMH JAUCIUTUTHHAMH.

[InanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyYe€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEINOJIaBaTEIIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— MOsIBJIEHUE HEOOXOJMMOro UHTepeca, HE0OX0AUMOTO I CAMOCTOSTENIbHOM padoThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKH M TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINe TO/IbI;

— Hay4YUTHhCS METOJUYECKH 0OpadaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICITH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIydYeHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOAUMBIX TEPMHHOB M TTOHSATHIA.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB H
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepualia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIbHBIX TEMATHK I10 TUCIUIIIIHE.

CrpyKTypa Ipe1ocTaBlIeHUs JEKIIHOHHOT0 MaTepuana:

— JlekuMOHHBIM MaTepual MpeACTaBIsSeTCS MPENoAaBaTelsiM yYCTHO, a TaKke
nyonukyercs B cepBuce «JIMuHbIN KaOUHET».

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUiCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUSATHH.

BrinonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBI, ONpeNesnseMoll y4eOHBbIM IUIaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:
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— TpuoOpeTeHHe HaBBIKOB WCCIEAOBAHUS TMPOIECCOB, SBIEHUH © OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUILTHHBI;

— 3aKperuieHHe, Pa3BUTHE W JETAIM3AlHS TEOPETUYCCKUX 3HAHUW, TOJYyYCHHBIX Ha
TICKITUSX;

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSITENBHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PaboT

JlaGoparopHble  pabOTBHl  claeAyeT BBIIOJAHATH B XOAE€ IPOXOXKAEHUS Kypca
«IIpomblinuieHHass poOOTOTEXHHUKA», BHUMATEIbHO pa3Oupasi MpeacTaBiICHHBIA METOAMYECKUN
MaTtepua npernojaBaTesieM B ycTaHOBIIeHHbIE B «JInunom kadunere ['Y AIl» cpoku.

CrpykTypa 1 popma oTueTa 0 1a00paTOpHO padoTe

Crpykrypa u (opMa oTuéTa BBHIMOJHEHHUS JabOpaTOpHO pabOThI MPUBEIEHA HA CaiiTe
YHUBEPCUTETA.

https://guap.ru/standart/doc

TpeboBanus K 0OpMIIEHUIO OTYETA O Ja00OPATOPHOM padoTe

B otuére npexncraBusercs CIPOEKTUPOBAHHBIE COTJIACHO 3aJaHUI0 OTAECIbHBIE €IUHHULIBI
UIIC, tak um cama HUIIC, a Takke e€ maremarudyeckas MOJAENb, MOSCHSIOHIAs paboTy
npoektupyemoit UIIC.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiCsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, CaMOCTOSITENbHAas padoTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, Yy obydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpEeTaeMbIX 3HAHHUHM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TOMOTAaeT TMOJIYyYUTh HABBIKA TOBBIIICHHS
npohecCHOHALHOTO YPOBHSL.

MeroaudueckuMu ~ MaTepualiaMy, — HANpPaBJSIIONIMMU ~ CaMOCTOATENbHYI0  paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIMYECKHI MaTepHall Mo AUCIHUILIMHE,

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHHUIO KOHTPOIBHBIX paboT (1 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. MeTtoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

@DOopMBbI TEKYIIEr0 KOHTPOJISE U OCHOBHBIE TPEOOBaHUS:

- ycTHBIN ompoc. [laHHas (opMa MOXKET OCYIIECTBISAThCA MPENoiaBaTeIeM Ha KaxaoM
3aHATHM WIN NEPUOJUYECKH, MOXET UMETh PAa3IMUHYIO MPOJOJDKUTENBHOCTh. Llenp ycTHOro
ornpoca — MPOBEpKa YCBOEHHUS OOYYaIOUIMMCS OCHOBHBIX TEPMHHOB, MOHSATUH M NPUHLUIIOB
B3aMMOJEHCTBYS. Y CTHBIN OIIPOC MOXKET OTHOCUTHCS K MaTepHally TEMbI, pacCMaTpUBaeMON Ha
JTAHHOM 3aHSATHM, a TAaK)K€ K MarepuaiaM MIpeablAyluX JIEKIuiA. Bompockl MOryT 3agaBarbes
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YCTHO WJIM B BHUJE CHUCTEMBI KapTOYEK, IO CIHUCKY KaKJIOMY CTYIEHTY HJIM BceM B (hopmaTte
«MO3roBoro mrypma». KonuuecTBo MakCHMalbHBIX OaJUIOB M MPOAOKUTEIHHOCTh BpPEMEHU
JUIsL  OTBETOB  ONpENENsIeTCs  HEMOCPEICTBEHHO ImpenoaasareneMm. Ilo  ycMoTpenuto
IpenoaaBaTesisi yCTHBIM OMpoc MOXKET ObITh 3aMEHEH TECTUPOBAHUEM.

- TectupoBaHue. TecTHpOBaHME B KaueCTBE TEKYILLIEro KOHTPOJISI YCIIEBAEMOCTH HE
ABIIETCS 00s3aTeNbHONM (opMoil padOThl M MpenasaraeTcss OO0ydYarolUUMCS 10 YCMOTPEHUIO

npenogasarens. Llenp TeCTUpOBaHMS — MOHHUTOPUHI YPOBHS YCBOEHHS TEOPETUYECKOTO
MaTepuana, a TakKe KayecTBa CaMOCTOATEIbHOM paboOThl, BBISBICHHE HEYCIEBAIOIINX
CTYJICHTOB.

TectupoBaHre MOXXET NMPOBOJUTHCS MEPUOIUYECKH (OJUH WM JBa paza B Mecsll), a
MOXET — Ha KaKJOM 3aHATUH, Ha YCMOTpPEHHUE MpenoaaBareiid. Tekyliee TECTUPOBAaHUE MOKET
OBITh OPraHM30BAaHO Ha JUCTAHIMOHHOW IIaThopme LMS. Tectupyembie TeMbl 3apaHee
03BYYHMBAIOTCSA 00yUYaIOMIMMCS WIIM 0003HAYAIOTCS B HaYaJle Kypca MperoiaBaTelieM.

11.5. Meroauyeckue ykazaHus Ijsi OOYHarOUIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTecTaluuu

[Ipomexxyrounast ~ aTTecTanusi  OOy4aroOmUXCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— muddepeHunpoBaHHbI 3aueT — 3T0 ¢dopMa OIEHKUM 3HAHWH, TOJyYEeHHBIX
00y4JarmuMcsl TPU U3YYEHUH JUCIMILTUHBL, TPU BBIMOIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEAOBATEIIbCKUX Pa0OT U MPOXOKACHUHU MPAKTUK C aTTECTAIIMOHHOMN OLIEHKOM
«OTJIIMYHOY, «XOPOILIOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

[IpomexxyTounast arrecTtanusi OLEHUBACTCS IO pPe3yJbTaTaM TEKYIIEr0 KOHTPOJIS
ycreBaemocTu. CrucoK BOmpocoB (Tabmuia 16) Kk MpOMexXyTOUYHOM aTTecTallid YTBEPKAAeTCs
kadenpold ® BBIIASTCS CTyIEHTAM JUIsi O3HAKOMJICHHSA. B ciydae, eciM CTYACHT TIO
YBOXXHUTEIbHOM MPUYUHE HE BBIMOIHUI TPeOOBAaHUS TEKYIIETO KOHTPOJS, MY MPEI0CTaBIsAETCS
BO3MOXKHOCTh CIaTh 3aJIOJDKEHHOCTH I10 TMPONMYIICHHBIM TemaMm. @opma mpoBeAcHUs
MIPOMEKYTOUHOM aTTeCTallii — MUChMEHHAsI.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHH 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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