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AHHOTaNINA

HNucuumuHa «VHTepHET Bemiel» BXOTUT B 00pa30OBaTENbHYIO MPOTPAMMY BBICIIETO
oOpazoBaHusi — TporpamMMmy OakajgaBpuata 1o HampasiaeHuto noarotobku 13.03.02
«JNEeKTPOIHEpPreTuKa W DJICEKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHKay.
Hucnurnmuna peanusyercs kadempoit «Ne32y.

JlucummimHa  HE  ABISETCS  O0sI3aTENIbHOM  TpPH  OCBOGHUU  00ydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIMINX
KOMIIETECHIIUH:

[IK-5 «CnocobeH MpoBOAWTH aHAINW3 M KOHTPOJIb IMApaMETPOB U YCIOBUU pPabOThI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTrEeTUUECKON CUCTEMBD)

CopepxaHue JUCUUIUIMHBI OXBAaThIBA€T KpPYI BOIPOCOB, CBS3aHHBIX C H3Y4YEHHUEM
MIPUHIIAIIOB PA0OTH YMHBIX YCTPOWCTB U CUCTEM.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO0 IpoIiecca: JIabopaTtopHbie padOThI, CAMOCTOATENIbHAA padoTa 00yUaroIErocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTanus B opme audhepeHIINPOBAHHOTO 3a4ETa.

OO0miasi TpyAIOEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBISET 2 3a4€THBIX EAMHMIIBI, (2
yaca.

SI3bIK 00y4YeHUs O TUCIUILINHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

[Tonydyenue oOywaromuMmucs HEOOXOAMMBIX 3HAHUKW B 00JacTH MIPOrpaMMHUPOBAHUS
YMHBIX YCTPOHCTB, padOTHI C BBICOKOYPOBHEBBIM SI36IKOM IIpOrpamMmmupoBanus C++, alropuTMoB
(GYHKIIMOHUPOBAHUS YMHBIX CUCTEM.

1.2. JucumnnunHa sBisercs (aKyJIbTaTUBHOW AMCUUIUIMHOW TIO  HANpaBJICHHUIO
00pasoBatenbHO MTporpamMMsl Beiciiero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETEHIIMA W HHIUKATOPOB UX JIOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Koz u HanMeHoBaHMe HHANKATOPA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU

[TK-5 Cnocoben
MIPOBOJUTH aHAIIN3 U
KOHTPOJIb IIAPAMETPOB U
[TpodeccuonanpHpie | ycnoBuil paboTh

[TK-5./1.5 ocy1iecTBIsE€T OLEHKY TEKYILETO U
MIPOTHO3UPYEMOTO JIEKTPOIHEPTETUUECKOTO
peKUMa IHEPTOCUCTEMBI

[TK-5./1.6 ananusupyet rpapuku

KOMIIETCHIINU OTJIEIbHBIX .
AIIEKTPUYECKUX HArpy30K noTpedureneit u
KOMIIOHEHTOB
., | ompenenseT (pakTopbl, KOTOPbIE BIUSAIOT HA
AIIEKTPO3HEPTETUYECKOU .
oTpedIIeHUE 3JIEKTPUUECKON IHEPTUU
CUCTEMBI

2. Mecro nucnuruinHbl B cTpykType OI1

JucuunnnHa MoxXeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCIUTUIAH:

— «Hudopmatukay,

— «BeIcmias MatemaTukay,

— «DPu3uKay,

3HaHUsA, TOJYyYEHHbIE NPH HM3YYEHHHM MaTepuana JaHHOW JUCUUIUIMHBL, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUYECHUH APYTUX JUCUUIUIAH:

— «YnpasieHue podoTaMu U pOOOTOTEXHUYECKUMH CUCTEMaMM,

— «lIporpammupoBanre MUKPOKOHTPOJLIEPOBY.

3. O0beM U TPYJO0EMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oObeMe MUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUILIMHE (M paclpeeieHne 3ToH TPyJ0eMKOCTH IO ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpynoemMKocTs 1o
Bun yuebHoli paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKocmep OuUCUUNIUHDL, 2/ 72 2] 72
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHnuie 3anamus, BCETO vac. 17 17
B TOM YHCJIE!
nexmu (JI), (gac)
npaktudyeckue/cemunapckue  3asstus  (113),
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(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

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

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 55 55
Buo npomescymounon ammecmayuu. 3ayer, Tldd

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

*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JTUCIUIUIMHBI ITO pa3/ieiaM U BUIaM 3aHSITHIM.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pa3iesnbl, TeMbI TUCITUTLTHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (aac)
Cemectp 8

Paznen 1. Beenenue B mporpaMMupoBaHHE Ha SI3bIKE
C++

Tema 1.1. Cpena paspaborku Visual Studio

Tema 1.2. Tunsl nanHeix, Escape-
MOCIIEA0BATEIbHOCTH, CHHTAKCHC S3bIKa

Tema 1.3. BBoa 1 BEIBOI JAaHHBIX

Tema 1.4. YHapHble, apuMETHUECKUE U JIOTHUECKUE
omneparopsl. CokpaiéHnsie apupmernieckue Gopmbl
Tema 1.5. IHKpeMEHT # JeKpPEeMEHT

Tema 1.6. Konctpykius iorudeckoro Beioopa if-else
Tema 1.7. Switch - - - - 20
Tema 1.8. Iuxisr While, for, do while. Kirtouessie
ciosa break, continue

Tema 1.9. Oneparop nepexojia goto

Tema 1.10. PaboTa ¢ oTnaTankom

Tema 1.11. CraTuveckrie MacCHBBI

Tewma 1.12. OyHkumn

Tema 1.13. Ykazarenu

Tema 1.14. Ccpuiku

Tema 1.15. YcnoBHast KOMIUIIALUS

Tema 1.16. JluHaMU4eCKrie MaCCHUBBI

Paznien 2. Pa3paboTka mpocThIX YMHBIX CHCTEM
Tema 2.1. Pabora co cpenoit TinkerCad

Tema 2.2. PaboTa BCTpPOEHHOT'O CBETOMO/IA IJIaThI
Arduino Uno

Tema 2.3. OHOLBETHBIE CBETOIUOIbI

Tema 2.4. RGB-cBeToamo il 17 35
Tema 2.5. JlaTauku Temmneparypsl

Tema 2.6. JlaTunku gpiMa

Tema 2.7. LED-nanenn

Tema 2.8. BzanmoaelicTBre HECKOJIBKUX
MHKPOKOHTPOJIIEPOB

Tema 2.9. Unarepdeiico

Hroro B cemectpe: 17 95

Htoro 0 0 17 0 55




00yyJarouMucs

[IpakTueckass MTOATrOTOBKA

ONPEIEICHHBIX  TPYIOBBIX

poecCuoHaNBHOM e TeNIbHOCTBIO.

3aKJIF0YaeTCs
GyHKITUH,

B HCIOCPEACTBEHHOM
CBA3aHHBIX C

4.2. ConepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

BBITTOJIHCHUH
Oynyuieit

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBE/IEHBI B TAOJIULIE S.

Tabnuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUUYECKUX | TPYyIO0EMKOCTh, |MPAaKTHYECKOH |pasiena
n/m 3aHATUN 3aHATUN (gac) MOJTOTOBKH, |IHUCIUI
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATUI U UX TPYAOEMKOCTh MPUBEACHBI B TabOmMIIE .
Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJI0EMKOCTb
N3 Hux No
Ne HaumenoBanue nabopaTtopHbIx padboT TpyJOEMKOCTE, | MPAKTHHECKOH | pasieria
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 8
1 PaboTa BCTpO€HHOTO CBETOIMOAA TIIIATHI 2 1 3
Arduino Uno

2 OJHOIBETHBIE CBETOIMO/IbI 2 1 3

3 RGB-cBeTomnoan! 2 1 3

4 JlaTuuku apiMa 2 1 3

5 LED-nanenun 2 1 3

6 | Pa3paboTka cucTembl BBIBOAA COOOLICHUN Ha 2 1 3

LED-nanens
7 LCD 1602 12C 2 1 3
8 [TporpaMMHpOBaHHE CEPBONIPUBOJIOB 3 1 3
Bcero 17

4.5. KypcoBoe nMpoeKkTUupoBaHUE/ BHITOTHEHUE KyPCOBON PabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
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Buapl camocTosiTennbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Buasl caMoCcTOsITeNIbHON padOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
H3ydeHne TeopeTHueckoro MmaTepuania
50 50
nqucuuriuiel (TO)
Kypcoroe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIEeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Homamnee 3amganue (13)
KonTponbubie pabotel 3a0uHUKOB (KP3)
IToaroroBka K MpoMeXKyTOYHOU 5 5
atrecrauuu (I1A)
Bcero: 55 55

5. IlepeyeHpb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIILHOU Pa0OThI 00YUYAIOIIUXCS IO TUCIUIUTHHE (MOJIYIIIO)

Y4eOHO-MEeTOIMYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00y4aromuXxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb NMe4YaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUHN

[ugp/ Kom4ecTBo 5K3eMILISpOB B
P bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
URL anpec

(KpoMe AJIEKTPOHHBIX K3EMILIIPOB)

Wntepodeiic ynpasieHus
POOOTU3UPOBAHHBIMH CUCTEMAMHU : y4eOHO-
621.865.8 b | meTognueckoe nocooue / B. E. Benaii, A. B.
43 Peicun, C. B. Conénslit ; C.-Ilerep0. roc. yH-
T a3pOKOCM. IiprbopocTpoenus. - CaHKT-
[TerepOypr : M3n-Bo I'YAII, 2023. - 64 c.

MoGuibHBIE POOOTH3UPOBAHHBIE TITAT(HOPMBI
Ha 0a3e COBPEMEHHBIX MUKPOKOHTPOJLIEPOB :
yuebHo-MeToauueckoe nocooue / A. I1.

004 M 74 | Macrtepos, C. JI. ®unumonos, B. E. benaii [u 5
np.] ; C.-Iletepb. roc. yH-T adpOKOCM.
npubopoctpoenus. - Cankt-IleTepOypr :
Wzn-so I'VAIL 2023. - 82 c.

C++ : 6a30BbIil KypcC : TIep. ¢ anr. / .
004.4 111 57 | Iunpar. - 3-e u3a. - M. : Bunbsamc, 2015. - 10
624 c.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «IHTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(OPMAaLILOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIeKOMMYHUKaMOHHOMU cetn «HTepHeT»

URL anpec HaumenoBanmue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O6bekTHO-OpHEHTHPOBAHHOE IIPOrPAMMHUPOBAHKE B
C++

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYLIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp UCTIONIB3yEMOT0 IPOTPAMMHOTO oOecIieueHHs npeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00ECIICUCHHMS

Ne /a HanmenoBanue
1 Visual Studio

2 Visual Studio Code

3 Arduino IDE 2

4 Be6-6payzep

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCITUILTAHE

[lepeuenpr UCHONMB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPEICTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynasTuMenuiiHas JeKIIMOHHAS ayIUTOPHUS 31-04 (BM)
JlaGoparopus untepuera Bemeid U ['YATI 416 (MII)

10. OmneHouHbIE CpeACTBA IS TPOBEIEHHS TPOMEXKYTOTHOH aTTeCTAIIH
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TMPOMEKYTOUYHOH aTTECTAllUU
00yyJaronuxcs no TUCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCcTalluu

By npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOUYHBIX CPEACTB

HuddepennmpoBannplii 3a4€T TecTsr;




‘ 3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YpPOBHA C(POPMUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00y4arolMucs NMpUMEHseTcsl 5-0ayuipHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtbHast ~ mKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMbI ~ YHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHCTCHLH/II\/JI
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOWJ TMPOTPAMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 H3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW M JOIOJHUTEIBHOW JIMTEPATYpHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHS C MPAKTUYCCKOM
JIeSTEIbHOCTHIO HAIPABIICHHUS;

— yMeJ0 00OOCHOBBIBACT U apTyMEHTHUPYET BBIJIBUTAEMbIC HM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX TOHSATHH.

COTIIMYHO»
(GavTCHO»

— o0yyJarouics TBEpI0 yCBOMI MPOTPAMMHBINA MaTepuai, TpaMOTHO U
[0 CyIIEeCTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPaTYpHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NEATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOALI B 00OOIICHNS,

— BIIQJICET CUCTEMOM CIIeIIMaIN3UPOBAHHBIX MOHITHH.

«XOpOoLIO»
GavTCHO»

— oOyuyaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPATYPHI,

— JIONYCKaeT HEeCYIIECTBEHHbIE OMMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUS B MPAKTUUYECKOM MPUMEHEHUU 3HAHWU
HallpaBJICHUS,

— cnabo apryMeHTUPYET Hay4YHBIC MTOJ0KEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpPaMMHOTO
MaTepuana,

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYIHBIE TIOJIOKCHUS;

— He GOpMYJIHPYET BBIBOJIOB M O00OIICHHU.

«HEYJOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/TaHUS WM WHBIC MaTePHAIIBI.
Bomnpoce! (3agaun) i s5K3aMeHa rpecTaBieHbl B Tabmuie 15.

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

Kon

Ne /i [Tepeuens BonmpocoB (3a1a4) 11 IK3aMeHa
WHJUKATOpa

Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO

3amaun muist 3adeta / nudd. 3aueTa mpencraBieHbl B Tadnuuie 16.
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Ta6muma 16 — 3amaun 11 nudd. 3auera

Kon
Ne i/t [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera sHMKaTOpA
1 Pa3paboTka KaapKyJIsaTOpa Ha OCHOBE SWitch I1K-5.J1.5
2 BrIBo1 cCHMBOJIOB ¢ oMoIIbIO mukia While ITK-5.J1.6
3 3anoIHEeHHe CTAaTUYECKOro MaccuBa ciydaiiHbiMu 3HadeHusmu | 11K-5.71.5
4 ITonck MUHUMAaJILHOTO 3HAYEHUST TUHAMUYECKOTO MacCHBa I1K-5.J1.6
5 DyHKIMS 3aMEHbI 3HAYEHUN Y JIBYX NEPEMEHHBIX I1K-5.J1.5
6 Pa3paboTka cucTeMbl JETEKTUPOBAHUS TEMIICPATYPhI I1K-5./1.6
7 Pazpabotka cuctemsl BeiBoJIa coodmenuii Ha LED-nanens K-5.J1.5
8 Pa3paboTka nmporpaMMbl pabOThl BCTPOSHHOTO CBETOIMOIA I1K-5./1.6
9 Pazpabotka nmporpammbl paboThl HECKOJIBKHX OJHOIIBETHBIX MK-5.14.5
CBETOJIMOJIOB, BKIIOYAIOIIMXCS TOOUYEPEAHO
10 Pazpabotka nmporpammsl paboTsl TPEX OTHOLBETHBIX [K-5.1.6
CBETOJIMO/IOB, BKJIIOYAIOIIUXCS MO MPUHIIUITY paOOTHI
ceetodopa
11 Pa3zpabotka nporpammel pabotel RBG-cBeToanona, IK-5.1.5
O004ePETHO BKIIOYAIONIAS M OTKJIIOYAIOIIAS OTACIbHBIC IBETA
12 Pazpabotka nporpammsr pabotel RBG-cBeToanona, IIK-5./1.6
MIOOYEPETHO BKIIIOYAIOLIAs M OTKJIIOYAKOIasi OJHOBPEMEHHO
JIBa IIBETa CBETOAMOA
13 Pa3paboTka nmporpaMMbl A€TEKTUPOBAHUS JbIMA IK-5.J1.5

[lepeuenr TeM [ns KypcOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepedeHp TeM Ui KYpCOBOTO TPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOM pabOTHI

Ne /i1 [TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBITIOIHEHUS
B KypcOBOH paboThI

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

Bompockl st ipoBeneHUsT TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne n/m IIpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
WHJUKATOpa

1 Kakas ¢pyHKIMs oTBEeHaeT 3a 0TpadaThiBaeT OJUH pa3 MpH 3aIycKe [IK-5./1.6
MHUKPOKOHTpoJIIepa’?
1) setup
2) loop
3) yield

2 Kakas qupexTrBa Mo3BOJISIET 3a1aTh KOHCTAHTHOE 3HAYECHUE TSI TIK-5./1.5
IIEpEMEHHON?
1) pragma once
2) include
3) define

3 Kakas qupexTuBa 1no3BosisieT 100aBUTh B Iporpammy croponnue gaitnsr | [1K-5.71.6
u 6ubnnorexku?
1) pragma once
2) include
3) define
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4 C xakuMU MepeuncIIeHHBIMHU TUTIAMH JAHHBIX MOXKET paboTaTh NK-5.J0.5
OIepaTop MHOXKECTBEHHOTO BbIOOpa Switch?
1) char
2) int
3) string

5 Kaxko#t 1iuki1 mpoBepsieT BBIITOJTHUT CBOE TEJIO0 XOTs OBl pa3, eciu [K-5./1.6
yCJIOBHE, OOBSIBICHHOE B HEM HEUCTUHHO?
1) while
2) do while
3) for

6 Kakune Buibl HHKpEMEHTA U JCKPEMEHTA UMEIOT HAMBBICILIAN IK-5.1.5

npuopuTeT?
1) c++
2) ++C
3) --C
4) c--

7 Bribepure koppekTHyI0 popMy 0O0BABICHHUS IBYMEPHOTO MAaCCHBA, [K-5.1.6
KOTOpasi HE BHI30BET OIIMOKH Ha ATare KOMITAIISLIUH.
1) arr [5][];
2) intarr [][3];
3) intarr [3][5] {{1,2,3}};

8 Uro Takoe enum? IK-5.71.5
1) ®yuKms I 3aaHUs TOCIESI0BATEIIBHOCTH YHCEIL.
2) TlepeuunciseMslii THII

3) JlupekTHBa mpemnpoieccopa

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCsl 3a04HON (OpPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIOUIMEe  MPOLEAypbl  OICHHWBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpyrOIMX MOPAJOK W MPOLENYypY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00yJaronuxcs
I'VAIL

11. Meroauveckue yKa3aHus i1 00yUYaIOMIUXCs IO OCBOCHUIO JTUCITUTUTHHBI

11.1. Meroauueckue yka3aHus s OOy4aroIMXCs MO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BbImONHEHHs J1a0OpaTOpHBIX paboT oOyyaromuicss [OJDKEeH YIIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHON XapaKTEPUCTHKONW 0OO0YyYaroIerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON 4aCTe U KOHTPOJIBHBIX MEPOIIPUATHH.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYarOMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelnensieMoil ydeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUEe CIeIyOINX OCHOBHBIX 33/1a4 00y4aroIerocs:
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— TMpHOOpeTeHHE HAaBBIKOB HCCIECIOBAaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
HN3Yy4YaCMbIX B paMKax I[aHHOI\/JI JUCHUIIIINHBI,

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, IMOJIYy4YCHHBIX Ha
JCKITHSIX;

—  IOJIy4eHHE HOBOW MH(OPMAIUH 110 U3y4aeMO JUCIUTUINHE;

— T[pHOOpETCHHWE  HABBIKOB  CaMOCTOSITEIBHOW  paboThl ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00PaTOPHBIX paboT

JlaboparopHble pabOTBl  cjlenyeT BBINOJIHATH B  XOA€ MPOXOXKIEHUS Kypca
«IIpombiniuieHHass poOOTOTEXHHUKAY), BHUMATEIHLHO pa3Oupasi MpeacTaBICHHBIA METOAMYSCKUN
MaTepHa MpernoaaBaTeieM B yCTaHOBIIEHHbIE B «JInunom kabunere I'Y AIT» cpoku.

Crpykrypa 1 opma otyera o J1abopaTopHOU padboTe

Crpykrypa u popma oTuéTa BBINOJHEHHS JTA0OPATOPHOW pabOTHI MPHUBEICHA HA caiTe
YHUBEPCUTETA.

https://guap.ru/standart/doc

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

B oTuére mpencraBnsercs CpOEKTUPOBAHHBIE COTJIACHO 3a/IaHUI0 OT/EIbHBIC €IMHUIIBI
UIIC, tak m cama UIIC, a Takxke e€ maremaruyeckass MOJEb, MOSACHSIONIas padoTy
npoektupyemon UIIC.

11.2. Metoauueckue yKa3aHus JUisi 0OYYaroIIUXCs MO MPOXO0KACHUIO CAMOCTOATEIHHON
paboThl

B Xoie BBIOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYAIONIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOyvaroruxcst Mo 3a04HOM (opme oOydeHUs, caMOCTOsITeNbHAas paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBIOTHEHUSI CaMOCTOSITEIBHOM paboOThI, y oOyuaromerocss GpopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUs
¥ HaBBIKM B YCBOCHHW M CHCTEMAaTH3allMW MPUOOpETaeMbIX 3HaHHWM, 00ecrevYnBacT BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOy4YeHHs, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSL.

MeTtoaudyeckumMl ~ MaTepuaiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONTUXCSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE yKa3aHHs IO BBHITIOJHEHUIO KOHTPOIBHBIX paboT (sl 00ydaroImXcs
1o 3a04HOU (hopme 0OyUeHus).

11.3. MeTtoauueckue yKa3aHus [UIsl OOYYArOMIMXCS TIO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIICBAaEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH MPEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJarOIINXCsl, OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IICNIbI0 OIEHUBAHUS XOJa OCBOCHUS
IUCIHTIINHEL

@OopMBbI TEKYIIET0 KOHTPOJISE U OCHOBHBIE TPEOOBAHUS:

ycTHBIA ompoc. J[aHHas gopma MOKET OCYLIECTBISITHCS MPENoaaBaTeieM Ha KaKIoM
3aHSATUU WM TEPUOJUYECKH, MOXKET UMETh Pa3Iu4HYyI0 MPOAOKHUTENbHOCTh. Llenb ycTHOro
orpoca — MPOBEpPKa YCBOEHHUS OOYYaIOUIUMCS OCHOBHBIX TE€PMHMHOB, MOHSATUH U TPUHLIUIIOB
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B3aUMOJICUCTBUSI. Y CTHBIM OMPOC MOKET OTHOCUTBCA K MaTepualy TeMbl, paCCMaTpUBAEMOW Ha
JaHHOM 3aHATHH, 4 TAKXKC K MaTCpualaM NPCAbIAYIIUX HGKHHﬁ. BOHpOCbI MOTr'yT 3aaBaTbCA
YCTHO WJIM B BHJIE€ CHUCTEMbl KapTOYEK, IO CIUCKY KaXXJAOMy CTYACHTY WU BceM B (hopmare
«MO3roBOro mTypma». KonnyecTBO MakcUMajabHBIX OallIOB U MMpOAOJDKUTCIBHOCTE BPEMCHU
JUIsL  OTBETOB  ONpENENsSeTcs HeMOCpeICTBEHHO mpemnojaaBareneM. Ilo  ycMoTpenuto
IpernoiaBaTess YCTHBIN ONPOC MOKET OBITh 3aMEHEH TECTUPOBAHUEM.

TeCTUpoBaHUE. TecTUpOBaHME B KA4yeCTBE TEKYIIETO KOHTPOJISI YCIEBAEMOCTH HE
ABIIIeTCSL 00s3aTenbHONM (opMoil pabOThl M Mpeajaraercs OO0ydyaroUUMCS MO0 YCMOTPEHUIO
npenonaasarend. Llenp TecTUpoOBaHUS — MOHUTOPUHI YPOBHS YCBOCHHS TEOPETUUYECKOTO
MaTepuana, a TakKe KadecTBa CaMOCTOATEIbHOM paboThl, BBISBICHHE HEYCIEBAIOIINX
CTYJ/ICHTOB.

TecTupoBaHre MOXKET MPOBOAUTHCS MEPUOAUMYECKH (OJUH WM JBa pa3a B MeECHll), a
MOXKET — Ha Ka)KJOM 3aHATHH, Ha YCMOTPEHHUE Ipenoaanarelid. TeKylee TECTUPOBAaHUE MOXKET
OBITh OpPraHM30BaHO HA JTUCTAHIMOHHOW IIaTpopme LMS. Tectupyemble TeMbl 3apaHee
03BYYHBAIOTCS 00YYAIOMIMMCS UM 0003HAYAIOTCS B HAYaJIe Kypca MpernoiaBaTesieM.

11.4. MeToauveckue yKazaHUs I O0YYarOl[UXCs 0 MPOXOXKICHHIO MPOMEKYTOYHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrectaiusi  OOydYarONIMXCSl — NPEAyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4eHMs 1o nuciuruimae. OHa BKIIIOYAET B
ceos:

— nmuddepeHIMpPOBaHHbI 3a4eT — 3T0 (GopMa OLCHKHM 3HAHUM, IOJyYCHHBIX
00y9JarOIUMCS TIPH U3YYCHHUH JUCIHUILTUHBL, TIPU BBIMTOJTHECHHHA KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENBCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOIIOY, KyJIOBICTBOPUTEIEHOY, «HEYIOBICTBOPUTEIILHOY.

[To wtoram cpauu OTYETOB MO NAOOPATOPHBIM pabOTaM, MOJIOKHUTEIBHBIX OIIEHOK IO
TECTUPOBAHUSAM TEKYIIETO KOHTPOJS U MPOMEKYTOYHON aTTECTAlMH M YyIOBJICTBOPHTEILHOM
MOCEIAeMOCTH 3aHATUH 00yUaIOLIUIiCS MOTy4YaeT JOMycK K caade AuddepeHInaabpHoro 3a4éTa.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMmMy TUCIUTUIMHbI

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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