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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 HAalpaBlieHa Ha YriayOneHHoe (OpPMHUPOBAHUE 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 PA0OTHl YMHBIX YCTPOWUCTB 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 AudhepeHInPOBAHHOTO 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 npenomaBaHus JUCITUTITUHBI
[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. JlucumnimnHa sBisieTcss  (aKyJIbTaTUBHOW JMCHUIUIMHOW TIO0  HAINPaBIICHHIO
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 MUCHUILTUHBI OOYYAIOUIUICS TOJDKEH 00JIaaTh CIEAYIOIIUMU
KOMIIETCHIIMSIMY WJIM WX YacTsaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHuE Konx n HauMeHoBaHME 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 3JIEKTPOIHEPTETUUECKOTO
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

JluctumimHa MOXKeT 0a3upOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaIONTUMUCS
IIPU U3YYEHHUH CIECIYIOIIUX TACLUUILINH:

— «HuadopmaTura,

— «BrIcIIas MaTeMaTHKA,

— «Dusuka,

3HaHUs, TOJYUYCHHbIE TPH HM3YYEHUM Marepuana TaHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYCHUE, TAK U MOTYT MCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX TUCUMUILUINH:

— «Ymupasienue poboraMu U poOOTOTEXHUUYECKUMU CUCTEMaMM,

— «lIporpammupoBanre MUKPOKOHTPOJIEPOB.

3. OO0BEM ¥ TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeIe]ICHIE dTOW TPYIOEMKOCTH 10 CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJO0EMKOCTh JUCITUTUIITNHBI

TpynoemkocTs o
Bun yuebnoii paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 2/ 79 2/ 72
3E/ (uac)
U3 nux yacoe npaxmuyeckoil n0020moeKu 17 17
AyoumopHnule 3anamus, BCEro vac. 34 34
B TOM YHCJIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),

4




(dac)

naboparopusie pabotsl (JIP), (dac) 17 17

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

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (dac) 38 38
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 TPYJAOEMKOCTh ITPUBECHBI 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 1 ) ) i 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 Beioopa if-else
Tema 2.7. Switch 10 - 9 - 20
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. Cchiiku

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. OgHOLBETHBIE CBETOIHOIbI

Tema 3.4. RGB-cBetonnoasl

Tema 3.5. JlaTunku TemnepaTypsl

Tema 3.6. JlaTunku apima
Tema 3.7. LED-ntanenn

Tewma 3.8. B3anMoaeicTBie HECKOIBKUX

MUKPOKOHTPOJIICPOB
Tema 3.9. UnTepdeiice

Uroro B cemectpe:

17 17 38

Hroro 17 0 17 0 38

IIpakTHyeckass MOATOTOBKA 3aKJIIOYAacTCs B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4JaromMMHUCS ~ ONpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

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

Howmep pazaena

Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

1 WuTtepHeT Belei B pa3nuuHbIX cepax AesaTeNbHOCTH. TexHHuKa
Oe3omacHOCTH TIpU PadoTe C IMEKTPUDUIIUPOBAHHBIM 000Dy TIOBAHHEM.
Cpena paspabotku Arduino IDE.

2 Cpena paspadotku Visual Studio. Tumsr qanusix, Escape-
MOCJIE0BAaTEIbHOCTH, CHHTAKCHC SI3bIKa. BBOI 1 BBIBOX aHHBIX.

2 YHapHble, apudMeTHIecKre 1 Jorudeckue onepatopbl. CoxpaméHHbie
apudmeTnyeckue Gopmbl. THKpEMEHT 1 JEKPEMEHT.

2 KoncTpykitust joruueckoro Beioopa if-else. Switch. Iukser while, for,

do while. Kimrouessie ciiosa break, continue.

2 Omneparop nepexoza goto. Padora ¢ otnarurkom. CraTuueckue
MaccuBbl. DyHKIMH. YKa3aTenu.

2 Ccpuiku. YcitoBHas KOMIWIALMSL. JJMHAMIYECKIE MacCHBBI.

3 Pa6ora co cpemoii TinkerCad. PaGota BCTpOEHHOTO CBETOHMOIA TLIIATHI

Arduino Uno.

3 OpnoueTHbIe cBeTOAMOAbI. RGB-cBeTOAMO B, JlaTurKK TeMIepaTyphl.

3 Hatuuku gpima. LED-naneny.

3 BianmogeiicTBre HECKOIBKUX MUKPOKOHTPOJLIEpoB. MHTEpdEiich.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne | Temsbl npakTHYeCKHX
n/n 3aHATHN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IPAaKTUYECKOH |pa3zierna
3aHATUN (gac) MOATOTOBKH, |AUCIUI
(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

| | |




4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHATHS U UX TPYTOEMKOCTh

N3 Hux No
Ne HanmenoBanne 1abopaTopHbIX padboT Tpynoemxocts, | npakTiieckoii | pasacna
/1 (gac) MOJATOTOBKH, | JUCIIHII
(gac) JIHBI
Cemectp 7
1 PaboTa BCTpOGHHOTO CBETOIMOAA TUIATHI 2 2 3
Arduino Uno
2 OIHOLIBETHBIE CBETOIHUOIBI 3 3 3
3 RGB-cBeTognoast 3 3 3
4 JlaTuuku apima 3 3 3
5 LED-manenu 3 3 3
6 | Pa3paboTka cuctemsbl BBIBOA COOOLICHUI Ha 3 3 3
LED-manens
Bceero 17 17

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Buner camocTosTennbHON paboTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunibel caMmocToaTenbHOM paboThl U €€ TPYJO0EMKOCTh

N Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
yac yac
1 2 3
N3yueHnune TeopeTnyeckoro Marepuania
33 33
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP) - -
Pacuerno-rpaduueckue 3ananus (PI'3) - -
Brinonnenue pedepara (P) - -
IToaroToBka K TEKylIeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) - -
KonTponbubie pabotsl 3a0uHNKOB (KP3) - -
IToaroroBka kK MpoOMEXKYTOUHOU 5 5
atrectauuu (I1A)
Bcero: 38 38

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00y4aromuXCsl 10 JTUCHMILIMHE (MOIYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yJaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

Tabnuua 8— [lepeueHb mevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUIN

7

[lepedyeHb neUaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIlE 8.




KomaectBo 3k3eMIuIsipoB B

[Tugp/ bubnuorpaduyeckas ccpuika oubnmorexe
URL aapec
(KpOMe JIEKTPOHHBIX IK3EMILISIPOB)
00473 Hutepuer Bemieit : yueoHoe mocooue / T. T. 5

WNnuarynnos [u ap.] ; pea. A. M. Tiopiaukos ;
C.-Ilerepb. roc. yH-T a3pOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr :
Hzn-so I'VAIIL 2021. - 151 ¢

004.4 11 57 | C++ : 6a3oBbIii Kypc : mep. ¢ anri. / I 10
IMunnar. - 3-e u3a. - M. : Bunesimc, 2015. -
624 c. : puc. - [Ipeam. ykas.: ¢. 610 - 620. -
ISBN 978-5-8459-1889-5 : 1078.00 p. -
TeKCT : HenmoCcpeCTBEHHBIH.

7. IlepedeHs 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIHHEI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL aapec HaumeHnoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O6beKTHO-OpHEHTHPOBAHHOE POTrPAMMHUPOBAHHUE B
C++

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOEeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne l'I/l'I HanmMmenoBanue
1 Visual Studio

2 Visual Studio Code

3 Arduino IDE 2

4 Be6-6payzep

8.2. Ilepeuenn MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIHILTHHE

[lepeuenr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno




9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JUIsi  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUTHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaunmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynbpTuMenuiiHas JeKIUOHHAS ayIUTOPHUs 21-18; 21-21

10. Onenounble cpencTBa sl MIPOBEACHHS IPOMEKYTOUYHOMN aTTeCTallu
10.1. CocTaB OICHOYHBIX CpPEACTB I NPOBEICHUS TMPOMEKYTOUHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOUHON aTTeCTaIlluu

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHmpoBaHHbIN 3a4ET Crnncok Bonpocos k n1ud¢d.3auéry;
[IpumepHsIi nepedeHb BOIPOCOB JIJIsl TECTOB.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET HUCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun onieHKH ypoBHSI cQOPMHUPOBAHHOCTH KOMIIETCHIIUI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTtepua;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araeT;

— OMUPAsICh HAa 3HAHMUS OCHOBHOM W JIONOJIHUTENIHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MMPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeJo 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIeIMATIM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW NIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAITM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— 00yJarouiicss YCBOMII TOJBKO OCHOBHOW MPOTpaMMHBINA MaTepual,
MO CYIIECTBY M3JlaraeT €ro, ONHUpascCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTYPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPaKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHMUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHI.

«YOOBJICTBOPUTCIIEHO»
Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
— JIONYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUU;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

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

Ne i/t [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa Koxn
UHIMKaTOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bonpocsr muist nudd. 3auera npencrabieHsl B Tadiuie 16.
Tabmuna 16 — Bonpocs! miis qudd. 3avera
Kon
Ne i/ ITepeuens BonpocoB s nudd. 3auera HHIKATOPA
1 Pa3paboTka KaJabKyyisTopa Ha OCHOBE SWitch IK-5.J1.5
2 BbIBOT CHMBOIIOB ¢ TOMOIIBIO 1ukia While ITK-5.]1.6
3 3anojaHeHne CTaTUYeCKOro MaccuBa ciiydaidHbiMu 3HaueHusmu | [IK-5.J1.5
4 Ilonck MUHMMAJILHOTO 3HAUEHN JUHAMHUYECKOI'O MacCcuBa IIK-5.]1.6
3) @yHKIMA 3aMEHbI 3HAYEHUH Y IBYX IIEPEMEHHBIX IIK-5./1.5
6 Pa3paboTka cuctembl JeTEKTUPOBAHUS TEMIIEPATyPhl TTIK-5.J1.6
7 Pa3zpabotka cucremsl BeiBoa coobmennii Ha LED-manens IK-5.71.5
8 PazpaboTka nporpamMmsl pabOTHl BCTPOCHHOTO CBETOIMOIA I1K-5./1.6
9 Pazpabotka nmporpammbl paboThl HECKOJIBKHX OJTHOLBETHBIX MK-5.0.5
CBETOMO/IOB, BKJIFOUAIOIIUXCSI TOOYEPETHO
10 Pazpabotka mporpammbl paboTsl TPEX OJITHOLBETHBIX IK-5./1.6
CBETO/IMO/IOB, BKIIFOUYAIOIINUXCS IO MTPUHIUITY paOOTHI
cBetodopa
11 Pazpabotka nporpammsl pabotsl RBG-cBetoanona, [K-5.1.5
00YepETHO BKIIOYAIONIAs M OTKJIIOYAKOINAsl OTAEIbHBIE 1IBETA
12 Pazpabotka nporpammsl pabotsl RBG-cBetoanona, [K-5.J1.6
MO00YEPETHO BKIIOYAONIAs U OTKIIFOYAIOIAsi OJTHOBPEMEHHO
JIBa [IBETa CBETOINOJIA
13 Pazpa0oTka mporpamMmbl 1€TEKTHPOBAHUS AbIMA IIK-5.J1.5

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne 11/t [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS
) KypCcOBOl paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOUYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

npezcTaBieHbl B Tadmuie 18.
Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

| Nen/m |

IIpuMepHBIii epedeHb BOIPOCOB ISl TECTOB

Kon
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WHJIMKaTopa
1 UTto Takoe eSCape-mocie10BaTeaIbHOCTh? ITK-5./1.6
2 Kakue TuIbl JTaHHBIX UMEIOTCS B SI3bIKE MporpamMmmupoBanus C++? IK-5.J1.5
3 Yo Ttakoe cout? IIK-5.71.6
4 Yro Takoe Cin? IMK-5.71.5
5 3a uro orBeyaet GyHKuus int main? IK-5./1.6
6 Yro Taxoe include? IK-5.J1.5
7 Yro Takoe define? ITK-5.71.6
8 UYrto Takoe MpOCTPAHCTBO UMEH? IIK-5./1.5
9 3a uyro oTBeuyaeT USing namespace std? ITK-5.1.6
10 Uro Takoe yHapHBbI onepaTop? IK-5.J1.5
11 UTto Takoe JOrHYeCKHii onepaTop? I1K-5.J1.6
12 Urto Takoe apudmeTndeckuii oneparop? ITK-5./1.5
13 | Kak paboraer switch? I1K-5./1.6
14 Kak pa6oraer if-else? IK-5.]1.5
15 Kak paboraer while? I1K-5./1.6
16 Kak pa6oraer for? IK-5.11.5
17 Kaxk pabotaet do while? I1K-5./1.6
18 UT0 Takoe HHKPEMEHT? IK-5.11.5
19 UYTt0 Takoe TeKpEMEHT? IIK-5.]1.6
20 | Yto Takoe ykazarenb? IK-5.J1.5
21 Uro Takoe QpyHKIMA? IIK-5.]1.6
22 Kakumu TrmaMu 1aHHbIX MOTYT 00s1afgath QyHKIHN? [K-5.J1.5

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)KaTcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, pernmameHTHpyHOIIUX MOPAJOK U IPOLERYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue ykazaHus ik 00y4YaIOIIUXCs 0 OCBOCHUIO TUCITUTUIMHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHajga — JIOTHYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOH JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO TIO3HAHMs, HOBEHMIIMX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOieMbl, JaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb

KOTOPBIX OIMPCACIIACTCSA LIeJIeBOM YCTaHOBKOﬁ K KaXkJ10M KOHKpCTHOﬁ TEME,
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—  TOJIyYEHHE OTBITa TBOPUECKOI pabOThI COBMECTHO C TPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAauecTB, JIIOOBM K  TpEeaIMETy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIJICHHS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TMOJIyueHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKA U O
[POTHO3€ UX Pa3BUTHS Ha OJIMIKANIINE TOJIBI,

— HAYYUTHCS METOIMYECKH 00pabaThiBaTh MaTepHall (BBIACIATH TIJIABHBIC MBICIH U
MOJIOKCHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH HX B  Pa3IMYHBIX
bopmynHupoBKax);

—  TOJy4YeHHE TOYHOT'O TOHMMAHHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepual MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIal0B |
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOCHHOCTSIX MMPUMCHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CTpyKTypa peioCcTaBICHUs JIEKIIMOHHOIr0 MaTepraa:

— JleKIMOHHBIA MaTepuall IPEACTABISACTCS IMPENOoJaBaTeIsiM yYCTHO, a TaKkKe
nyOnuKyercs B cepBuce «JIMUHBIA KaOUHETY.

11.2. Meroauueckue ykazaHusi sl OOYYaroIIUXCsS MO BBIIOJIHEHUIO J1a00PATOPHBIX
pabor

B xoxe BeImONHEHHS Ja0OPATOPHBIX paboT OOydYaArOMMKCS JOJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKOW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51ab0paTopHbBIX padoOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4aroLerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanne u TpeOoBaHUs K IPOBEACHHUIO Ja00paTOPHBIX paboT

JlabopatopHble pabOTBHl  cleayeT BBHINOJMHATH B XOAE€ MPOXOXKACHUS Kypca
«IIpomblnieHHass poOOTOTEXHHMKAY», BHUMATEIbHO pa3Oupasi MpeicTaBICHHBIH METOAMYECKUN
MaTepual MpenojiaBaTesieM B ycTaHOBIeHHbIE B «JInunoM kabunete ['Y AIl» cpoku.

CrpykTypa u dopma oTueTa 0 Jab0opaTOpHOH paboTe

Crpykrypa u popma oTu€Ta BBIOJIHEHHUS J1aOOpAaTOPHOW pabOTHI MPHUBEAECHA Ha CalTe
YHHUBEPCUTETA.

https://guap.ru/standart/doc

TpebGoBanust Kk 0popMIIEHHIO OTYETA O TabOpPaTOPHOI paboTe

B oTuére mpencraBisieTcs CIpOSKTUPOBAHHBIE COTVIACHO 33IaHUI0 OTACIBHBIC SIMHHIIBI
UIIC, tak m cama HUIIC, a Takxke e€ maremMaTH4ecKas MOJIeNb, TOSCHSIIONAs padoTy
npoexktupyemoit UIIC.
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11.3. MeToauyieckue yKazaHus Uil OOYJArOIIMXCS TI0 TPOXOKIACHUIO 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 YCBOGHHUM U CHCTEMaTH3allUd NMPpUOOpEeTaeMbIX 3HAHUM, 00eCreurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
pohecCuOHaNBLHOTO YPOBHSL.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIbHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOJIMYECKUI MaTepual mo JUCHUILIUHE.

11.4. MeTtoguueckue yKazaHMus Uil OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELYCMAaTpPUBAaET KOHTPOJIb KAadecTBAa 3HAHUMI
00yyaroIuxcsl, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

@®opMBbI TEKYILIETO KOHTPOJISI U OCHOBHbBIE TPEOOBAHHUS:

- ycTHBIA ompoc. JlaHHass (opmMa MOMKET OCYILECTBIIATHCSA IpErnojaBareseM Ha
KQKJIOM 3aHATUHA WIA NEPUOJNYECKH, MOKET UMEThb PA3IMYHYIO IIPOJOJLKUTENBHOCTh. Llens
YCTHOTO OIpoca — MpOBEpKa YCBOEHUs OOYYarOIIMMCS OCHOBHBIX TEPMHMHOB, MOHATHH H
IPUHIMUIIOB B3aWUMOJCHCTBHs. YCTHBIM ONPOC MOXKET OTHOCUTBCS K Marepualy TEMBI,
paccMaTpuBaEMON Ha JTaHHOM 3aHATHH, a TAKXKE K MaTepuajaM MpeabIAyIuX JeKuui. Bonpocs!
MOTYT 337aBaTbCs YCTHO WJIM B BHUJIE CHUCTEMbI KapTOYEK, MO CIUCKY KaXXIOMY CTYIEHTY WIIU
BceM B (opMaTe «Mo3roBoro wmrypma». KonnyecTBO MakcHMalbHBIX ~OalioB U
IIPOJOJDKUTEIBHOCTD BPEMEHH U1l OTBETOB ONPEIEIACTCA HEMOCPEACTBEHHO MPEINOAABATEIIEM.
ITo yeMoTpeHuIo mpernoaBaTelis yCTHBIN OIPOC MOXKET ObITh 3aMEHEH TeCTUPOBAHUEM.

- TecTHpoBaHue. TecTUpOBaHHE B Ka4ECTBE TEKYILIETO KOHTPOJS yCIEBAEMOCTH HE
ABJsieTcAd 00s13aTenbHOM (QopMoil paboThl M mpeuiaraeTcss OOYYaroIUMCS MO YCMOTPEHHIO
npenonaasarend. Llenbp TecTHpOBaHHWS — MOHHUTOPHHI YPOBHS YCBOCHHMS TEOPETUYECKOIO
MaTepuaia, a TaKKe KauyecTBa CaMOCTOSTENbHOW paboThl, BBIABICHHE HEYCHEBAIOIIUX
CTYJEHTOB.

TectupoBaHre MOXET NMPOBOAUTHCS MEPUOAMYECKHM (OJMH WIM JIBa pa3a B Mecdll), a
MOXET — Ha KaKJOM 3aHATHH, HA YCMOTpPEHHUE IpenoaaBaTesis. TeKyliee TECTUPOBAaHUE MOKET
ObITh OpPraHM30BAaHO Ha JUCTaHIMOHHOM miuargopme LMS. Tectupyemble TeMmbl 3apaHee
03BYYMBAIOTCA 00yUarOMUMCs WM 0003HA4Yal0TCs B HaYaJle Kypca IperoiaBaTelieM.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarONIUXCs MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTecTalun

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceos:

— 1uddepeHIMpOBaHHbIM 3aueT — 53T0 (opMa OLEHKHM 3HaHUM, IOJIy4YeHHBIX
00yYaromuMcs pU U3YYEHUHU TUCIHMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4dHO-HUCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

[IpomexyTouHass aTTecTalus OILIEHUBAETCA MO pe3yibTaTaM TEKYIIEro KOHTPOJIS
ycrieBaeMocTd. CMCOK BOMPOcoB (Tabnuna 16) Kk IpoMeKyTOYHON aTTeCTalliM YTBEpIKJIaeTcs
kadenpoll ¥ BbIIAETCS CTyIEHTaM [UIsi O3HAKOMJIEHHMsS. B ciywyae, eciu CTyAeHT MO
YBKUTEIBHOW MPUUMHE HE BBIMOJIHWI TPEOOBAHUS TEKYIIETO KOHTPOJIS, €My 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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