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AHHOTaUs

Hucuunnuna «/HTepHEeT Beliel» BXOIUT B 00pa3oBaTENbHYIO MPOTPaMMY BBICIIETO
oOpa3oBaHusi — TmporpaMMmy OakamaBpuara 10 HampaBieHuto nonarorosku 13.03.02
«ONeKTpOodHEepPreTuKa U JJIEKTPOTeXHUKa» HampasieHHocTH «l{udpoBas sHepreTuxay.
Juctummaa peanu3yercs kadempoid «No32y.

JucuumiuHa  He  ABIsSETCS  00sI3aTENIbHOM  HpU  OCBOEHUM  OOydarolmuMmcs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HAaIpaBlieHa HA YriayOieHHoe (OPMHPOBAHUE CIETYIOLINX
KOMIIETECHIINH .

[1IK-5 «CnocobeH npoBOAUTH aHAIW3 M KOHTPOJb IMapaMETpOB U YCIOBUH pabOThHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

CopepxaHue JUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSA3aHHBIX C HW3YYEHHUEM
MPUHIIMIIOB PA0OTHI YMHBIX YCTPOMCTB U CUCTEM.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro Impoliecca: JEeKIUH, J1abopaTopHble paboThl, CAMOCTOsITeNIbHAs paboTa 00yJaroIIerocs.

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

OO0mast TpyIOEeMKOCTh OCBOCHHS IWCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenogaBaHus TUCITUTITUHBI
[Tomyuenne oOy4aromMMHCS HEOOXOMUMBIX 3HAHWK B OOJACTH MPOTPAMMHPOBAHUS YMHBIX
YCTPOMCTB, PabOThI C BBICOKOYPOBHEBBIM SI3BIKOM IporpammupoBanus C++, anroputMmos
(GYHKIIMOHUPOBAHUS YMHBIX CUCTEM, paOOThI C CUCTEMO# KOHTpoJIst Bepcuit Git.

1.2. JlucumnimHa sBisieTcss  (aKyJIbTaTUBHOW JMCHUIUIMHOW TI0  HAINPABICHHIO
o0pa3oBaTeNbHOI MporpaMmMbl Beiciiero oopasosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0OYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3y4eHUs NUCHUILTUHBI OOYYAIOIIUICS TOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIIETCHIIMSIMU WM WX YacTsaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Konx n HanMeHOBaHME HHIUKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKCHHS] KOMIIETEHIIUU

IIK-5 Criocoben
IIPOBOIMTDH aHAJIH3 H
KOHTpPOJb IIapaMeTpoOB U
[MpodeccuonanbHbie | YCIOBUI pabOTHI

[IK-5./1.5 ocyiecTBisieT OUEHKY TEKYIIETro U
MIPOTHO3UPYEMOTO 3JIEKTPOIHEPTrETUUECKOTO
peKrmMa dHEPrOCUCTEMBI

ITK-5./1.6 ananusupyet rpapuku

KOMIIETEHIINU OTAEJBHBIX .
AIIEKTPUYECKUX HArpy30K moTpedurenei u
KOMIIOHEHTOB
. | onpenenser pakTopbl, KOTOPBIE BIMSIOT Ha
AIEKTPOIHEPreTUUECKOMN .
noTpebiieHne NEeKTPUIECKON IHEPTHH
CHCTEMBI

2. Mecro nucuuminnbl B cTpykType OI1

Jucturnuna MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaIOITUMUCS
IIPU U3YYEHHUH CIECIYIOIIUX TACLUUILINH:

— «HuadopmaTura,

— «BrIcIIas MaTeMaTHKA,

— «Dusuka,

3HaHUs, TOJYUYCHHbIE TPH HM3YYEHUM Marepuana TaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAU€HHE, TAK U MOTYT UCIIOJIb30BATHCS MPU U3YUYEHUU JPYTUX JUCIUILINH:

— «Ymupasienue poboraMu U poOOTOTEXHUUYECKUMU CUCTEMaMM,

— «lIporpammupoBaHre MUKPOKOHTPOJIIIEPOBY.

3. OO0BEM ¥ TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIUTUINHE (M PaCIpeIe]ICHIE TOW TPYIOEMKOCTH 10 CEMECTpaM) MPeACTABICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJO0EMKOCTh JUCITUTUIITNHBI

TpynoemkocTs o
Bun yuebnoii paboThl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 2/ 79 2/ 72
3E/ (uac)
U3 nux yacoe npaxmuyeckoil n0020moeKu 17 17
Ayoumopnule 3anamus, BCEro vac. 17 17
B TOM YHCJIE:
nexiuu (JI), (dac)
npakTuueckue/cemunapckue 3anarus  (I13),

4




(dac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

Camocmoamenvnasn paboma, Bcero (dac) 55 55
Buo npomescymounoit ammecmayuu:. 3ayer, Tndd

mudd. 3auger, sx3amed (3auer, Judd. 3aq, ' Hudd. 3au.
K3 %) 3au.

EX3

IIpumedanue: KaHaUAATCKHI IK3aMEeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3ieiiaM 1 BUAAM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBEICHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

P Jlexkmmm | 113 (C3) JIP KII CPC
a3/IeJIbI, TEMbI JIUCIUTUTHHBI

(qac) (uac) (uac) (dac) | (uac)
Cemectp 6
Pasnen 1. Beenenue B MHTEpHET Bellen
Tema 1.1. lHTEpHET Belei B pa3inyHbIX chepax
JIeSITeIbHOCTH ) ) ) ) 2

Tewma 1.2. Texanka 6e3omacHOCTH TIpH paboTe ¢
3NEKTPU(UIIUPOBAHHBIM 000PY/IOBAaHHEM
Tema 1.3. Cpena paspaborku Arduino IDE

Paznen 2. BBenenue B mporpaMMHpPOBAaHUE HA SI3bIKE
C++

Tema 2.1. Cpena paspadotku Visual Studio

Tema 2.2. Tunbl manHBIX, ESCape-mocae0BaTeIbHOCTH,
CHHTAKCHC SI3bIKa

Tema 2.3. BBoj u BEIBOI JaHHBIX

Tewma 2.4. YHapHbIe, apu(METHIECKUE U JIOTHUECKUE
onepatopsl. CokpariéHnsie apumerndeckue Gopmbl
Tewma 2.5. IHKpeMEHT U JeKPEMEHT

Tema 2.6. Konctpykims Jiorudeckoro Beidoopa if-else
Tema 2.7. Switch - - 9 - 30
Tema 2.8. Iuxisr While, for, do while. Kirtouessie
cioa break, continue

Tema 2.9. Oneparop nepexozna goto

Tema 2.10. Pabora ¢ oTmaTdynkoMm

Tema 2.11. CtaTnyeckrie MacCHUBBI

Tewma 2.12. ®yHKIIMN

Tema 2.13. Ykazarenu

Tema 2.14. Cchinku

Tema 2.15. YcnoBHasE KOMITUIIALUSA

Tema 2.16. JlnHaMU4YECKIi€ MACCUBBI




Paznen 3. Pa3zpaboTka MpOCThIX YMHBIX CHCTEM
Tema 3.1. Pabora co cpemoii TinkerCad

Tewma 3.2. PaboTa BCTpOEHHOT'O CBETOIMO/IA IJIAThI
Arduino Uno

Tema 3.3. OgHOLBETHELIE CBETOINOIBI

Tema 3.4. RGB-cBeTommons!

Tema 3.5. JlaTunku TemnepaTypsl

Tema 3.6. JlaTunku apima

Tema 3.7. LED-nmanenun

Tema 3.8. B3aumonaelicTBUe HECKOJIBKHX
MHUKPOKOHTPOJIIIEPOB

Tema 3.9. UnTepdeiice

23

Uroro B cemectpe:

17

55

Hroro

17 0

55

[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B  HEIMOCPEICTBEHHOM
Oo0y4JaromMMUCST ~ OINpPENEeNeHHBIX  TPYIOBBIX  (YHKIHUH,

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — ConepkaHue pa3iejoB U TeM JICKIIMOHHOTO IHKJIA

BBITTOJIHCHUH
CBA3aHHBIX €  Oynyuieu

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

Y4eOHBbIM IJIAHOM He NMPeIyCMOTPEHO

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tems! npakTuyeckux | POpMBI MPAKTUYECKUX | TPYJOEMKOCTh, |MPaKTHYECKOH |pasmena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIMHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
Bceero \ \ |
4.4. JlabopatopHble 3aHATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 anx No

No HauMeHoBaHHe 1a60paTopHbIX padorT TpynoeMKoCTh, | MpakKTUYECKO# | pa3mena

/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JINHBI
Cemectp 7
1 Pabota BcTpoeHHOTO CBETOAMOA TIATHI 2 2 3
Arduino Uno

2 OOHOLIBETHBIE CBETOIHOIBI 3 3 3

3 RGB-cBerogmonsl 3 3 3

4 JlaTanku npiMa 3 3 3

5 LED-mmanenu 3 3 3




6 | PaspaboTka cucTeMBbI BBIBOJIa COOOIICHHI Ha

LED-manens

Bcero

17

17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PaObOThI
Y4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunbl camocrositenbHON paboThI U €€ TPYJA0EMKOCTh ITPUBEICHBI B TabuIe 7.
Tabmuua 7 — Bugsl caMoCcTOsSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuana
35 35
nucuuriHbl (TO)
KypcoBoe npoextuposanue (KII, KP) - -
PacuerHo-rpaduueckue 3ananus (PI'3) - -
Brimonaenue pedepara (P) - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomarinnee 3amanue (/13) - -
KonTponbusie pabotsl 3a0unnkoB (KP3) - -
IToaroroBka K MpoOMeEXyTOYHOU
10 10
arrectanuu (I1A)
Bcero: 95 95

5. IlepeueHp yuyeOHO-METOANUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTEHON Pa0OThI 00y4aroIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTO)II/ILIeCKI/IC MaTCpHraJibl JJIs1 CaMOCTOATEIbHOU pa6OTI>I 06yan01111/1xc;1 YKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MmevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Kommaectso OK3CMILULIPOB B

Hlncp/ bubnuorpaduueckas ccplika Oubmorexe
URL agpec
(KpoMe IIeKTPOHHBIX SK3EMILISIPOB)
004 N 73 WNurepuer Bemieit : yueoHoe mocodue / T. T. 5)
Wnuatynnos [u np.] ; pea. A. M. Tiopiukos ;
C.-Ilerepb. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankr-IletepOypr :
Wzn-so I'VAIL 2021. - 151 ¢
004.4 11 57 | C++ : 6a3oBbIii Kypc : mep. ¢ anri. / I 10

IMunnar. - 3-e u3a. - M. : Bunesimc, 2015. -
624 c. : puc. - [Ipenm. ykas.: c. 610 - 620. -

ISBN 978-5-8459-1889-5 : 1078.00 p. -
Tekcr : HenmocpeACTBEHHBIM.




7. TlepedeHb 3EKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOHN cetn « HTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «/HTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL aapec HaumenoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O6beKkTHO-OpHEHTHPOBAHHOE IIPOTPAMMHUPOBAHKE B
C++

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHnp mTpPOrpaMMHOTO O0OECHEUEHUS, HCIOIB3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne n/a HanmenoBanue
1 Visual Studio

2 Visual Studio Code

3 Arduino IDE 2

4 Be6-0payzep

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp WCMONB3yeMBbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | MynpTuMenuiiHas JeKIIUOHHAS ayTUTOPHUS 21-18; 21-21

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OILIGHOYHBIX CPEICTB ISl TPOBEACHUS MPOMEKYTOUHON aTTecTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npomexyTo4HOM aTTecTanuu [lepedyeHp OLIECHOYHBIX CPEACTB

JuddepeHpoBaHHbINA 3a4ET Cniucok BonpocoB K nu¢¢.3auéry;
IIpuMepHBIil epeyeHb BOIIPOCOB ISl TECTOB.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHLIMIA
5-0ayubHas mKana PaKTep (bopmrp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBSA3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHal, TPAaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4YHbIC ITOJIOKCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU 1 HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— YaCTUYHO BIAJCET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITHUH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHIA;,

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

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

K
No mi/mm [Tepedyens BonmpocoB (3a1av) s IK3aMeHa o
WHAWKATOpa
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! s qudd. 3auera npezcrasieHsl B Tadmuie 16.
Tabmuma 16 — Bonpocs! mis qudd. 3avera
Kon
Ne n/mt [Tepeuens BonpocoB i qudd. 3auera
p P At . saue WHAWKATOpa




1 Pa3paboTka KanpKyasTopa Ha OCHOBE SWitch ITK-5.J1.5
2 BrIBo1 cHMBOIIOB ¢ oMoIIbI0 1ukia While IIK-5.]1.6
3 3arnojHeHUe CTAaTUYECKOro MaccuBa ciaydailnbiMu 3HaueHusimu | 11IK-5.71.5
4 ITonck MUHUMAaJILHOI'O 3HAYEHUS JUHAMHUYECKOTO MacCHBa IIK-5.]1.6
5 DyYHKIMSA 3aMEHbI 3HAYCHUN Y ABYX MEPEMEHHbBIX IK-5.J1.5
6 Pa3paboTka cucTeMbl JETEKTUPOBAHUS TEMIIEPATYPhI ITK-5.J1.6
7 Pazpabotka cuctemsl BeiBos1a coobmenuit Ha LED-nanens IK-5.J1.5
8 PazpaboTka mporpaMmbl pabOThI BCTPOEHHOTO CBETOAMO 1A I1K-5./1.6
9 Pazpabotka nmporpammsl paboThl HECKOIBKUX OJTHOIBETHBIX MK-5. 4.5
CBETOJIMOJIOB, BKIIOYAIOIIHUXCS TOOUEPENHO
10 Pazpabotka nporpammsl paboTsl TPEX OJHOLBETHBIX M[K-5.11.6
CBETOJIMO0/I0B, BKJIIOYAIOIIUXCS IO MPUHIIUITY PAOOTHI
ceeTodopa
11 Pazpabotka nporpammsl padbotet RBG-cBeTomnona, ITK-5.11.5
004epETHO BKIIOYAIONIAS M OTKIIIOYAIOIIAs OTAEIbHBIC 1IBETA
12 Pazpabotka nmporpammsl padbotet RBG-cBeTonmona, IIK-5./1.6
MO0YEPETHO BKITIOYAOIAS M OTKIIFOYAIOIIAsi OJHOBPEMEHHO
JIBa IIBETa CBETOAMO/A
13 PazpaboTka nmporpamMmbl I€TEKTHPOBAHUS AbIMA [K-5.J1.5

[lepeuenr TeM [l KypCOBOTO MPOCKTUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHI

MpeCTaBICHBI B Tabuie 17.

Tabnuna 17 — Ilepeyers TeM JUisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t N
KypCOBOH paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IIPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IITAaHOM HE MPEIYCMOTPEHO

BOHpOCBI AJi1 IIPOBCACHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuie 18.
Tabmmna 18 — [IpumepHBbIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne n/nt [TpuMepHBIii epedeHb BOPOCOB [Tl TECTOB Koz
WHIMKaTopa
1 UTto Takoe eSCape-mocie10BaTeaIbHOCTh? IIK-5./1.6
2 Kakue Tunbl JaHHBIX UMEIOTCA B sI3bIKE MporpaMmmupoBanus C++? IK-5.J1.5
3 Yo Takoe cout? IIK-5.71.6
4 Yro Takoe Cin? IK-5.1.5
5 3a uto oTBeyaet GyHKIus int main? IK-5.71.6
6 Yro Takoe include? IK-5.1.5
7 Yro Takoe define? IIK-5.71.6
8 Yo Takoe MpOCTPAHCTBO UMEH? IK-5.J1.5
9 3a uto oTBeyaet USing namespace std? IK-5.71.6
10 Uto Takoe yHapHBIH onepatop? M[K-5.J1.5
11 Uto Takoe JOoru4eckuii oneparop? I1K-5.J1.6
12 Uro Takoe apupmeTHUecKuil onepaTop? [K-5.J1.5
13 Kak pabotaer switch? I1K-5./1.6
14 Kaxk pab6otaer if-else? IK-5.J1.5
15 Kak paboraet while? IK-5.71.6
16 Kak pabotaer for? MK-5. 1.5
17 Kaxk pabotaet do while? IK-5./1.6
18 UTto Takoe MHKPEMEHT? IK-5.J1.5
19 Urto Takoe TEKPeMeHT? [IK-5.J1.6
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20 UTto Takoe ykazaTenb? IMK-5.1.5

21 Yro takoe QpyHKIH? I1K-5.J1.6

22 Kakumu THImamMu TaHHBIX MOTYT 00J1a71aTh () YHKITHH? ITK-5.J1.5

[lepeyeHb TeM KOHTPOJBHBIX PaOOT IO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. MeTtoauyeckue  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKAaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaronmuxcs
I'VAIL

11. Meroanueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHHUIO JTUCITUILTAHBI

11.1. Metoauueckue yka3aHusi A7 OOydYarOIUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xozpe BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuicss JOJDKEeH YriIyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHON XapaKTEpPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPONPUATUH.

BoinonHenue n1abopaToOpHbIX pabOT 00ydaroOIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBL, OIpelenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMUS MpPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3AIUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGoparopHble pabOTBl  cieAyeT BBIIOJIHATH B XOAE€ NPOXOXKAEHUS Kypca
«[IpoMbiniuieHHast poOOTOTEXHUKA», BHUMATEIbHO pa30upas MpeICTaBICHHbIM MeTOANYeCKUi
MaTepual NpernoiaBaTesieM B ycTaHOBIEHHbIE B «JInuHoM kabunete ['Y AIl» cpoku.

CrpykTypa B (hopMa 0TYETa O JabopaTopHOr padborte

Ctpykrypa u gopma 0TUéTa BBIOJHEHUS JTa0OPATOPHON pabOTHI MPHUBEACHA Ha CalTe
YHUBEPCUTETA.

https://guap.ru/standart/doc

TpeboBanus k 0ohopMIEHUIO OTYETA O JIaOOopaTOpPHOI paboTe

B oruére npencraBisieTcsi CIPOEKTUPOBAHHBIE COTJIACHO 33JaHUI0 OTAECIbHBIE €IUHULIBI
UIIC, tak u cama HUIIC, a Takke e€ maremarudyeckas MOJAENb, MOSICHSIOMAs paboTy
npoektupyemoit UIIC.
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11.2. Metoauyieckue yKa3aHus Uil OOYYAIOIIUXCS TT0 TPOXO0KIACHUIO CAMOCTOSATEIHHON
paboTHI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B npornecce BbIMOIHEHHSI CaMOCTOSITENILHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHMI, 00ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
pohecCuOHaNBLHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIbHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOJIMYECKUI MaTepual mo JUCHUILIUHE.

11.3. Meroauueckue yKa3zaHus Ui OOy4aroIIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuxcsl, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHMS XOJa OCBOCHMS
JUCLIUATIIINHBI.

@®opMBbI TEKYILIETO KOHTPOJISI U OCHOBHbBIE TPEOOBAHHUS:

- ycTHbIN ompoc. JlaHHas ¢opmMa MOXKET OCYIIECTBIATHCS MpenojaBaTeieM Ha KaKaoM
3aHATUN WINA NEPUOJUYECKH, MOXET MMETh Pa3jIu4HYI0 IIPOJOJLKUTENIBHOCT. Llenb ycTHOro
ornpoca — IpoBepKa YCBOEHHs OOy4yaroIMMCS OCHOBHBIX TE€PMUHOB, MOHATHUH M HPUHIMIIOB
B3aWMOJICUCTBHUS. Y CTHBIM OMPOC MOKET OTHOCHUTBCS K MAaT€pHaly TEMbI, pACCMAaTPUBAEMON HA
JAHHOM 3aHATHH, a TAaK)K€ K MaTepuallaM IpeIbIAyILUX JIeKIHA. Bompocsl MOryT 3amaBarbes
YCTHO WJIM B BHJE CHUCTEMBI KapTOYEK, IO CIHUCKY KaXKIOMY CTYICHTY HJIM BCeM B ¢opmare
«MO3roBoro mrypma». KoinyecTBo MakcHUMalbHbIX OaJllIOB U MPOJOKUTENBHOCTh BPEMEHU
JUIi  OTBETOB  ONPENENSAETCS  HEMOCPEACTBEHHO mpenogaBareneM. [lo  ycMoTpeHHIo
IpernoJiaBaTess YCTHbIN OIpoC MOKET ObITh 3aMEHEH TECTHPOBAHUEM.

- TeCTHMpOBaHME. TecTHpOBaHME B KadyeCTBE TEKYLIETO KOHTPOJII YCIIEBAEMOCTH HE
ABJsieTcAd 00s13aTenbHOM (QopMoil paboThl M mpeuiaraeTcss OOYYaroIUMCS MO YCMOTPEHHIO
npenonaasarend. Llenp TecTHpOBaHMS — MOHUTOPHHI YPOBHS YCBOCHHS TEOPETUYECKOIO
MaTepuaia, a TaKKe KadecTBa CaMOCTOSTEIbHONW paboOThl, BBIABICHHE HEYCIEBAIOLINX
CTYJICHTOB.

TectupoBaHre MOXET NMPOBOAUTHCS MEPUOAMYECKHM (OJMH WIM JIBa pa3a B Mecdll), a
MOXET — Ha KaKJOM 3aHATHM, Ha YCMOTpPEHHUE IIpenoaasareid. Tekynee TECTUPOBAHUE MOXKET
ObITh OpPraHM30BAaHO Ha JUCTaHIMOHHOM miuargopme LMS. Tectupyemble TeMmbl 3apaHee
03BYUHBAIOTCS 00yJaroMMCsI UM 0003HAYal0TCs B Hadyalle Kypca IpernoaaBaTesiemM.

11.4. Metoauyeckue yKazaHus JJisi OOYYarOUIMXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTecTaluuu

[IpomexxyTounast ~ aTTecTaisi  OOy4alOmUXCs  MPEAyCMaTpuBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— muddepeHIupoBaHHbI 3aueT — JT0 ¢dopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
00y4JarmuMcsl TPU U3YYCHUH AUCIUILTUHBI, TPU BBIMOJTHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEIOBATEILCKUX PA0OT U MPOXOKICHHUH MPAKTUK C aTTECTAITMOHHOMW OIEHKON
«OTIUYHOY, «XOPOIIO», «yAOBIETBOPUTEIBHOY, KHEYTOBIETBOPUTEIHLHO.

[IpomexxyTouHast arrecTamusi OIEHUBACTCS IO pPe3yJbTaTaM TEKYIIET0 KOHTPOJIS
ycreBaemocTu. CUCcOK BOmpocoB (Tabmuia 16) Kk MpOoMeXyTOYHOHM aTTecTallid YTBEPKAAETCs
kageapoid ¥ BBIJACTCS CTYAEHTaM JUIs O3HAaKOMJIEHHS. B ciydae, eciu CTYIOEHT IO
YBOXUTETHLHOW MPUYUHE HE BBHIMTOIHUI TPEOOBAHUS TEKYIIETO KOHTPOJISI, EMY MPEI0CTaBISIETCS
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BO3MOXHOCTb COaThb 3aJ0JDKCHHOCTU TI0 TMPOMYHMICHHBIM TCEMaM. q)opMa MMPpOBCACHUA
HpOMe}KYTO‘IHOI\/'I arrecraiguu — IIMCbMCHHAasA.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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