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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:

[IK-5 «CnocobGeH mpoBOAUTH aHAIW3 M KOHTPOJb IMAapaMeTPOB U YCIOBUH pabOTHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

CopepxaHue JUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
MIPUHIIMIIOB 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, MPOMEKYTOUHAs 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 TUCITUATITUHBI
[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 ¢
CHCTEMOI 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
IUIaHUpYyeMbIMH 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
KOMIIETCHITH KOMIIETCHIIUH JOCTHKEHUS KOMITETCHITUH
IIK-5 Crocoben
MPOBOJAUTH aHAJIN3 U [1K-5./1.4 ucnionb3yeT crnenuaibHOe
KOHTPOJIb IMapaMEeTPOB M | MPOrpaMMHOE OOeCTIeUeHUE IS
[Tpodeccuonanvubie | yCIOBUN pabOTHI MPOrPaMMHUPOBAHUS MUKPOKOHTPOJJIEPOB U
KOMIICTCHITUH OTICIBHBIX HACTPOMKHU TEXHOJIOTUYECKUX MapamMeTpoB U
KOMIIOHEHTOB PEKUMOB pabOTHI OOBEKTOB
AJIEKTPOIHEPTETHUECKON | TPO(PeCCHOHANEHOM AESITEIbHOCTH
CHCTEMBI

2. Mecro nucuurnHbl B cTpykType OI1

JluctumimHa MOXKeT 0a3upoBaTLCS HA 3HAHUSX, paHee MPUOOPETCHHBIX 00yJaIONTUMUCS
IPU U3YYCHHUH CIEAYIONINX JUCIUILTUH!

— «Hudopmaruka,

— «BprIcmIas MaTemaTuka,

— «Dusuka,

3HaHMs, TOJNyYeHHBIC TPH W3YYCHWH MaTepuana JTaHHOW JUCHUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHE, TaK U MOTYT HCIOJIb30BAThCS MPU U3YUCHUU APYTUX TUCUUTIINH:

— «Smart Grid TeXHOIOTHHU B 3JCKTPOIHEPTETUKEY.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI

Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeIe]ICHIE dTOW TPYIOSMKOCTH M0 CEMECTpaM) MPeACTaBIICHBI B
Tabaure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMKocTb 1o
Bug yue6Ho# paboThl Bceero cemecTpam
Ne8
1 2 3

Oowan mpyooemKkocma ouCUuUnIUHbL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:

nexrm (JI), (gac) 17 17

npakTudeckne/cemunapckue 3anatus  (I13),
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(dac)

naboparopusie pabotsl (JIP), (dac) 17 17

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

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (dac) 74 74
Buo npomescymounoit ammecmayuu:. 3ayer, Tndd

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

EX3

IIpumedanue: kaHaMAATCKHI IK3aMEH

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

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

Jlexkmmm | 113 (C3) JIP KII CPC

Pasnensl, TeMBbI JUCITUTUIHHEI (uac) (qac) (4ac) (dac) | (uac)

Cemectp 6

Pasnen 1. Beenenue B MHTEpHET Bellen

Tema 1.1. MHTEpHET Beliei B pa3inyHbIX chepax
JIeSITeIbHOCTH 1
Tewma 1.2. Texanka 6e3omacHOCTH TIpH paboTe ¢
3NEKTPU(UIIUPOBAHHBIM 000PY/IOBAaHHEM

Tema 1.3. Cpena paspaborku Visual Studio

Paznen 2. BBenenue B mporpaMMHpPOBAaHUE HA SI3bIKE
C++

Tewma 2.1. Tumsl nanHbIX, ESCape-nocnenoBaTeIbHOCTH,
CHHTAKCHC s3bIKa. BBOZ M BBIBOJ JaHHBIX

Tewma 2.2. YHapHble, apu(QMETHIECKUE U JIOTHUECKUE
omneparopsl. CokpaniéHnsie apupmernieckue Gopmbl
Tewma 2.3. UakpeMeHT u gekpeMeHT. KoHcTpyKIus
Jorudeckoro Beioopa if-else

Tewma 2.4. Switch-case. Luxisr while, for, do while. 10 - - - 42
Kirouessie cnosa break, continue

Tema 2.5. Oneparop nepexozna goto

Tewma 2.6. Pabora ¢ oTqaTaynkom

Tema 2.7. CtaTn4eckre MacCHBBI

Tewma 2.8. Oynkun. Ykazarenu

Tema 2.9. Ccputku. JJuHaMHUYeCKe MaCCHUBEI
Tema 2.10. O0bEKTHO-OPUESHTUPOBAHHOE
IPOrpaMMHUPOBAHUE

Paznen 3. Pa3zpaboTka MpOCTHIX YMHBIX CUCTEM
Tewma 3.1. Cpema paspadorku Arduino IDE

Tewma 3.1. Pabora co cpemoii TinkerCad

Tewma 3.2. PaboTa BCTpOEHHOTO CBETOMO/IA TIIATHI
Arduino Uno

Tema 3.3. OIHOUBETHBIE CBETOIUOIbI

Tema 3.4. RGB-cBeToauos! 6 - 17 30
Tema 3.5. JlaTuuku TeMnepaTypsl

Tewma 3.6. JlaTunku gpimMa

Tema 3.7. LED-nanenu

Tema 3.8. B3auMmonencTBrue HECKOIBKUX
MHUKPOKOHTPOJIJICPOB

Tewma 3.9. MuaTepdeiics

Hroro B cemecTpe: 17 17 74




Mroro| 17 | o | 17 | o | 74 |

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
oOy4JarlolMMHUCS  OINpeAeNeHHBIX  TPYIOOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymieit
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — Copeprkanue pa3iesioB U TEM JICKIIMOHHOTO IHKJIA

HOMep pasaciia Hazsanwne u COACPIKAHUE PA3aCJIOB U TEM JICKIIMOHHBIX 3aHATUH

1 WHTepHEeT Bemiel B pa3mnIHbIX chepax AesITeNbHOCTH. TexHnka
Oe3omacHOCTH TIpU PaboTe C IMEKTPUDUITUPOBAHHBIM 000PYTOBAHHEM.
Cpena paspadotku Arduino IDE.

2 Cpena paspadorku Visual Studio. Tumsr gqanusix, Escape-
MOCJIe0BaTeIbHOCTH, CHHTAKCHC 513bIKa. BBOJ M BBIBOX JaHHBIX.
YHapHble, apudMeTHIecKre 1 Jorudeckue onepatopbl. CoxpaméHHbie
apudmerndeckue Gpopmbel. UHKpEMEHT 1 IEKpEMEHT.

2 Koncrpykius gorudeckoro Beioopa if-else. Switch. Iukmer while, for,
do while. KimroueBsie ciosa break, continue.
2 Omnepatop nepexoaa goto. Padora ¢ otmatunkom. Ctatnueckue
MaccuBbl. DyHKIIMM. YKa3aTeNH.
2 Ccpuiku. Y CIoBHASI KOMIWIIAIUSA. JIMHAMIYECKIE MAaCCHUBHI.
2 OOBEKTHO-OpPUEHTHPOBAHHOE MTPOTPAMMHUPOBAHUE
3 Pa6ora co cpemoii TinkerCad. Pabota BCTpOEHHOTO CBETOHOIA TLIATHI
Arduino Uno.
3 OpnonetHbIe cBeTOANOAB. RGB-cBeToamOAb. JlaTunku TeMnepaTyphl.
3 Jatunku aeima. LED-manemnu.

3 B3anmopeiicTBrue HECKOIBKIX MUKPOKOHTpOILiepoB. MaTepdeics.

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

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

3 aux Ne
Ne | Tems! npakTuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pasmena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIMHBI

VY4eOHBIM MIIaHOM HE IPEAYCMOTPEHO

Bceero \ \ |

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

W3 aux Ne
No T OEMKOCTD, | IpaKTUUECKOH | pa3geia
HaumenoBanne 1abopatopHbIX paboT Py > | TP pasit
n/m (uac) MTOATOTOBKH, | JUCIIHII
(uac) JIUHBI
Cemectp 8




1 PaboTa BCTpOGHHOTO CBETOIMOAA TUTATHI 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 | PaspaboTka cucTeMbI BBIBOJIa COOOIICHHUI Ha 3 3 3
LED-nanens
Bceero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON pabOTHI U €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuua 7 — Bujsl caMoCTOsATENIbHOM PabOTHI U €€ TPYIOEMKOCTh

N Bcero, | Cemectp 8,
Bua camocrositensHOM paboThI
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania 69 69
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP) - -
Pacuerno-rpadguueckue 3ananus (PI'3) - -
Brimonaenue pedepara (P) - -
[ToaroroBka K TeKyIIeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Jowmamnee 3ananue (J13) - -
KonTponbubie pabotel 3a04uHNKOB (KP3) - -
IToaroroBka K MpoOMeEXyTOYHOU 5 5
atrectauuu (ITA)
Bcero: 74 74

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIBHON pabOThI 00YYAIOMINXCS MO TUCIUTUTHHE (MOTYIIIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUHN

KomiuecTso 3k3eMInsIpoB B

Hlucp/ bubnuorpapuyeckas ccpuika oubmiorexe
URL anpec
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
004 N 73 WNutepuer Bemeit : yueoHoe mocooue / T. T. 5

Wnuarynnos [u ap.] ; pea. A. M. Tropnukos ;
C.-IletepO. roc. yH-T a9pOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr :
Hzn-so I'VAIIL 2021. - 151 ¢

004.4 111 57 | C++ : 6a30BEIi Kypc : iep. ¢ anniL. / I 10
unar. - 3-e u3a. - M. : Bunesimc, 2015. -
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624 c. : puc. - [Ipenm. yka3s.: c. 610 - 620. -
ISBN 978-5-8459-1889-5 : 1078.00 p. -
Tekcr : HenmocpeACTBEHHBIN.

7. IlepeyeHb AIEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»

Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS JUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HMH(POPMAIIOHHO-
TeJIeKOMMYHUKaMOHHOMU cetn «HTepHeT»

URL anpec HaumenoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O0beKTHO-OpHEHTHPOBAHHOE IPOTPAMMHUPOBAHHUE B
C++

8. Ilepeuenpb HHPOPMAITMOHHBIX TEXHOJIOTUH
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /i HaumenoBanue
1 Visual Studio

2 Visual Studio Code

3 Arduino IDE 2

4 Be6-0payzep

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIONIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 UCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepedyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HanmenoBaHue cOCTaBHOM yacTu Howmep aynutopuu
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH )
1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUs 21-18; 21-21

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIli
10.1. CocTaB OIIGHOYHBIX CPEJICTB JUISI TPOBEACHHUS IPOMEKYTOUHOH aTTeCTaIlUN
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS TPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun ‘ Hepequb OIICHOYHLIX CPCACTB




HuddepennmpoBannplii 3a4€T Crmcok BompocoB K audd.3auéry;
IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas  mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun oueHKH ypoBHSI CQOPMUPOBAHHOCTH KOMIIETCHIIUI

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCH].[HFI
5-0ayuipHad IIKaIa PAKTCP (bopvp

— oOyuvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCJIC0BATEILHO U TPAMOTHO €TI0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOM W JIONOJHHUTEILHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C MPAKTHICCKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U apPTYMEHTUPYET BbIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMATM3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHal, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JUTEPaTypPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHbHOCTHIO
HaIPaBJICHU;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOH CIIeMATN3UPOBAHHBIX TTOHSTHH.

«XOPOIIIO»
«BaYTCHO»

— o0yyJaroluiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIUOKN U HETOYHOCTH,

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE TTOJ0KEHNUS,

— 3aTrpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEIMAIU3UPOBAHHBIX OHSITHIA.

«yZIOBJIETBOPUTEITHLHOY
«GAuTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNUHN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,

— He QOpPMYJIMPYET BHIBOAOB U 000OLICHHIA.

«HEY/IOBJICTBOPHUTEIIEHO»
«HE 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bompocs! (3agaun) nms sKk3ameHa mpeIcTaBlieHbl B Tadsmie 15.

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

Kon

No mi/mm [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa
WHANKATOpa

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bomnpocsr s mudd. 3auera npeacrasieHsl B Tadmuie 16.
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Tabmuna 16 — Bonpocs! aiis qudd. 3auera

Kon
Ne i/t ITepeuens BompocoB i nudd. 3auera HHKATOPA
1 Pa3paboTka KajnbKynsTopa Ha OCHOBE SWitch I1K-5./1.4
2 BrIBOT cMMBOIIOB ¢ TOMOIIBIO 1ukia While IK-5./1.4
3 3anojaHeHue CTaTHYeCKOro MaccuBa ciydaiiHbiMu 3HaueHusmMu | [1K-5.J1.4
4 TTorck MUHUMAJIEHOTO 3HAYEHUS JTUHAMUYECKOI'O0 MacCHUBa IK-5.71.4
3) @DyHKIMA 3aMEHbI 3HAYCHUHN Y JBYX IIEPEMEHHBIX I1K-5./1.4
6 PazpaboTka cUCTEMBI JETEKTUPOBAHUS TEMIIEPATYPHI IK-5.11.4
7 Pa3zpabotka cucremsl BeiBoia coobmennii Ha LED-manens I1K-5./1.4
8 PazpaboTka nporpamMmsl paboThl BCTPOCHHOTO CBETOIMOIA IK-5.11.4
9 Pa3zpaboTka nmporpaMmMbl pabOThI HECKOJIBKUX OJTHOIIBETHBIX IK-5./1.4
CBETOAMO/IOB, BKJIIOUAIOIIUXCSI TOOYEPETHO
10 Pa3zpaboTka nmporpaMMbl pabOThI TPEX OTHOIBETHBIX [K-5.1.4
CBETO/AMO/I0B, BKJIFOUYAIOIINUXCS IO MIPUHLIUITY paOOTHI
ceerodopa
11 Pazpabotka nporpammsl pabotsl RBG-cBeroanona, [K-5./1.4
MOOYePEIHO BKIIIOUAIONIAS M OTKIIOYAIONIAs OT/AEIbHBIC [[BETa
12 Pazpabotka nporpammsl pabotsl RBG-cBetoanona, [K-5./1.4
MOOYePEHO BKIIIOYAIOIIAs ¥ OTKIIOYAIOIIasi OJJHOBPEMEHHO
JIBa [IBETa CBETOJINOJIA
13 PazpaboTka mporpamMmbl I€TEKTHPOBAHUS AbIMA [1K-5.]1.4

[lepeuens TeM JIi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — Ilepedern TeM st KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOITHEHUS

Ne /it .
KypCOBOi1 pabOThI
Y4eOHbIM JIAHOM HE IPEAYCMOTPEHO
Bompocel i1 mpoBeneHMsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne n/n IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB Koz
VHJIMKaTopa
1 UTto Takoe eSCape-mocie10BaTeaIbHOCTh? IK-5./1.4
2 Kakwue THIbI TaHHBIX UMEIOTCA B SI3bIKE MporpaMmmupoBanus C++? [1K-5.]1.4
3 Uro Takoe cout? IIK-5.]1.4
4 Yro Takoe Cin? I1K-5./1.4
5 3a yTo oTBevaeT GyHKuus int main? I1K-5./1.4
6 Yro Taxoe include? IK-5.]1.4
7 Yro Takoe define? IIK-5./1.4
8 Yo Takoe MpOCTPAHCTBO UMEH? I1K-5./1.4
9 3a yro oTBeyaeT USing namespace std? I1K-5./1.4
10 Uro Takoe yHapHBIM oneparop? I1K-5./1.4
11 UYT0 Takoe Jornyeckmii oneparop? [1K-5.]1.4
12 UYro Takoe apuMeTnyeckuii oneparop? I1K-5./1.4
13 | Kak paboraet switch? I1K-5.]1.4
14 Kaxk pabotaer if-else? IK-5.11.4
15 Kaxk pabotaet while? I1K-5.11.4
16 | Kak pa6oraer for? I1K-5.]1.4
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17 Kak paboraer do while? ITK-5.1.4
18 UTto Takoe MHKPEMEHT? I1K-5./1.4
19 UTto Takoe 1eKpeMEeHT? I1K-5./1.4
20 | Yto Takoe ykazarenb? IK-5.11.4
21 Urto Takoe GyHKIHA? I1K-5.]1.4
22 Kakumu TrmaMu 1anHbIX MOTYT o0s1afgath QyHKIHMN? I1K-5.]1.4

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHIUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONPEACISAIOIIME  HPOLEIypbl  OLIEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyHOIIMX MOPAJOK U IPOLENYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHON aTTeCTalMy 00y4JaroIInuXCs
I'VAIL

11. Meroauyeckue ykazaHus i 00y4YaIOIIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JieKIuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHH
byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro IIO3HAHMs, HOBEHMIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LEIbHOE MpPEJCTaBICHUE O IUCHUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHME HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailline rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHI.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlUEd ClalioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIMITIIMHE.

CrpyKTypa npeocTaBieHus JEKIIHOHHOI0 MaTepuana:

— JIeKUMOHHBIM MaTepual MpPEACTaBISAETCS IMPENOAABATENSIM YCTHO, a TaKkKe
nyonukyercs B cepBuce «JInyHbIil kKaOuHeT».
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11.2. Meroauueckue ykazaHusi A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboT oOOyyaromuMHCsS [OJDKEeH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopatopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUICeHHE, Pa3BUTHE U JIETATU3alUs TEOPETHMUYECKHX 3HAHHM, MOIY4YEHHBIX Ha
JCKIHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMOH TUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pubopamu.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGoparopHble  pabOTBl ~ cieAyeT BBIIOJIHATH B XOAE€ HPOXOXKAEHUS Kypca
«[IpomplniieHHass poOOTOTEXHHUKA», BHUMATEIbHO pa3Oupasi MpeacTaBICHHBIM METOAHMYECKUN
MaTtepua MpernojaBaTesieM B ycTaHOBIIeHHbIE B «JInunom kadunere ['Y AIl» cpoku.

CrpykTypa 1 opma oTUeTa 0 Ja00paTopHO paboTe

Crtpykrypa u gopma 0oTuéTa BBINOJHEHHUS J1a0OPATOPHON pabOTHI MPHUBEACHA Ha CalTe
YHHUBEpPCUTETA.

https://guap.ru/standart/doc

TpebGoBanus Kk oopMIIeHHIO OTYETa O TabopaTopHOit paboTe

B otuére npexacraBnseTcs CIPOEKTUPOBAHHBIE COTJIACHO 33JJaHUI0 OTAECIbHBIE €IUHHULIBI
UIIC, tak u cama HUIIC, a Takke e€ mareMmarudyeckas MOJAENb, MOSCHSIOMAs paboTy
npoektupyemoit UIIC.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJarOUIMXCs 10 MPOXOKACHUIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJaroNIUiicsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HermocpeiCTBEHHOIo
y4acTHus.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMU NpUOOpETaeMbIX 3HAHWH, 00eCreyrBaeT BBICOKHIM
YPOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEHMs, MOMOraeT NOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuas Mo AUCIUILIIUHE.

11.4. MeTtoauueckue yKazaHus [UIsI OOYYArOIIUXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTICBAaEMOCTH

Texymuit KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KayecTBa 3HAaHUU
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHATIINHEL
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@OopMBbI TEKYIIET0 KOHTPOJIS U OCHOBHBIE TPEOOBaHUS:

- ycTHBIA ompoc. JlaHHass (opMa MOMKET OCYILECTBJIATHCSA MPENOAABATEIEM Ha
KQKJIOM 3aHATUHA WIM NEPUOJUYECKH, MOXKET UMETh PA3IMYHYIO IIPOJOJLKUTEIBHOCTh. Llens
YCTHOIO OIpOoca — IMpPOBEpKAa YCBOEHUs OOYy4YaroIIMMCS OCHOBHBIX TEPMHMHOB, MOHATHH H
IPUHUUIIOB B3aUMOJCHCTBUsA. YCTHBIM ONPOC MOXKET OTHOCUTBCS K Marepuansy TEMB,
paccMaTpuBaEMOU Ha TaHHOM 3aHATHUH, a TAKXKE K MaTepuajaM MpeabIAyluX JeKuui. Bonpocs!
MOTYT 33J]aBaTbCs YCTHO WIM B BHUJIE CHUCTEMBI KapTOYEK, IO CIUCKY KaXXIOMY CTYIEHTY WIIU
BceM B (opMaTe «MO3roBoro wmTypma». KomuyectBo MakcHMalbHBIX OalmioB U
IIPOJIOJKUTEIIBHOCTD BPEMEHHU U1l OTBETOB OIIPENECISAETCA HEMOCPEACTBEHHO IIPENOIaBATEIIEM.
[To yeMoTpeHuIo IpenoaaBaTelis yCTHbIN OIPOC MOKET ObITh 3aMEHEH TeCTUPOBAHUEM.

- TecTUpoBaHue. TecTUpOBaHHE B Ka4ECTBE TEKYILETO KOHTPOJS yCIIEBAEMOCTH HE
ABIsieTcAd 00s3aTenbHON (QopMOil paboThl M IpeiaraeTcss OOYYaroIUMCS 0 YCMOTPEHMIO

npenogasarens. Llenp TeCTUpOBaHHMS — MOHHUTOPUHI YPOBHSA YCBOEHHUSI TEOPETHYECKOIO
MaTepuana, a TakKe KadecTBa CaMOCTOATEIbHOM paboOThl, BBISBICHHE HEYCIEBAIOIIMX
CTYJICHTOB.

TectupoBaHre MOXXET NMPOBOJUTHCS MEPUOIUYECKH (OJUH WM JBa paza B Mecsll), a
MOXET — Ha KaKJOM 3aHATUH, Ha YCMOTpPEHHUE TpernoaaBaTesis. TeKyliee TeCTUPOBAaHUE MOKET
OBITh OpPraHM30BaHO Ha JucTaHIMOHHOW miatgopme LMS. Tectupyemblie TeMmbl 3apaHee
03BYYHMBAIOTCS 00YUYaAIOMIMMCS WIIM 0003HAYAIOTCS B HaYaJle Kypca MPero1aBaTesieM.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTecTaluu

[Ipomexxyrounast ~ aTTecTansi  OOyYarOUIUXcCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKUA 3HAHWM, MOJyYEeHHBIX
00y4JarmuMcsl TPU U3YYEHUH JUCIMILIMHBI, TPU BHITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIIEAOBATEIIbCKUX PadOT U MPOXOKACHUHU MPAKTUK C aTTECTAIMOHHOMN OLIEHKOM
«OTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

[IpomexxyTouHast arrecTanusi OLEHUBACTCS IO pe3yJbTaTaM TEKYIIEr0 KOHTPOJIS
ycreBaeMocTu. CIUCOK BOMpocoB (Tabmuia 16) Kk MPOMeXyTOUHOM aTTecTallid YTBEPKAAeTCs
Kageapod © BBIJACTCS CTyJAEHTaM JUIs O3HAaKOMJIeHHS. B ciydae, eciu CTYIOEHT 10
YBOXXHUTEITHLHOW MPUYUHE HE BBIMOJHUI TPeOOBAHUS TEKYIIETO KOHTPOJIS, eMy MPeI0CTaBIsETCS
BO3MOXKHOCTh CJaTh 3aJIOJDKEHHOCTH 110 TPOMYIIEHHBIM TemaMm. @opMa mpoBeAcHUs
MIPOMEKYTOUHOM aTTECTAllMU — MUChbMEHHASI.
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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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