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1. LEJEBOM PA3/EJI

1.1.IlosicHuTeILHAS 3aIUCKA
JlononuurensHas o0meoOpazoBaTelibHas
(obmepasuBaromas) rnporpamma (ganee JIO(O)I) «Mccnenosanue u
pa3paboTka OECHUIOTHBIX JIETATENBHBIX aIllapaToB» COCTABJICHA B
COOTBETCTBHH CO CICAYIOIIMMH HOPMATUBHO-TIIPABOBLIMU AKTaAMU:

—  @epnepanbubii 3ak0H Poccuiickoit Penepauuu ot 29 nexkadps
2012 r. Ne273-®3 «O06 odpazoBanuu B Poccuiickoit @enepannn»;

— Ilacnopr HauumonanabHOro mnpoekra «OOpazoBaHue» (yTB.
npesuauymoM Cosera npu Ilpesupenrte PP no crparernyeckomy
Pa3BUTHIO M HALMOHAJIBHBIM MPOEKTaM, NpoToKoa OT 24.12.2018 Ne
16);

—  Ilocranosnenue IIpaBurensctBa PO ot 26.12.2017 Ne 1642
«O0 yTBEepXkKIAEHUM TIOCYIApCTBEHHON mporpammbl Poccuiickoii
Ddenepaunn «Pa3Burue 0OpazoBaHUsN»;

—  Pacnopsbkenune IlpaBurensctea PP ot 29.05.2015 Ne 996-p
«O0 yrBepkaennn CTpaTeruu pa3BUTHA BOCNUTaHHUSA B Poccuiickoii
®enepaunn Ha neproa 10 2025 rogay);

—  IIpuka3z Munucrepcra tpyaa P® ot 22.09.2021 r. Ne 652n
«O0 yrBepxkIeHUH TIpodeccuoHanbHOro crangapra «llemaror
JOTIOTHUTEIBLHOTO 00pa30BaHMs ACTEH M B3POCIIBIX»;

—  Pacnopsixkenune IlpaBurenscrea P® or 31.03.2022 N 678-p
«O06 yreepxaeHun KoHuenuuum pasBUTHUS  JIONOJHHUTEIBHOTO
oOpa3zoBaHus JIeTe U MPU3HAHUK YTPATUBIIUM cuiy PacnopsixeHus
ITpaBurenscta PO ot 04.09.2014 N 1726-p»;

—  TIpuxa3 Munnpocsemenus Poccun ot 27.07.2022 N 629 "O06
yreepxkaeHnun  llopsjaka — opraHu3auMu W OCYUIECTBJICHHUS
o0Opa3oBaTeIbHON eI TETEHOCTH o JIOTIOTHUTEIBHBIM
0011e00pa3oBaTeILHBIM ITporpamMmam"’;

— IIpuka3 MunucrepcTtBa oOpa3zoBaHuss U Hayku Poccuiickoii
@®epepauun ot 23.08.2017 Ne 816 «O0 yrBepxkuaenuun [lopsiaka
IIPUMEHEHHUS OpraHu3alusIMHU, OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHYI0  JIEATEIILHOCTb,  JJEKTPOHHOro  O0y4eHus,
JUCTAHIHOHHBIX OOpa30BATEIbHBIX TEXHOJIOTHH IIPH pealu3alniu
00pa3oBaTeNbHBIX IPOrPAMM;



—  IlocranoBnenue ['71aBHOrO rocyJapCTBEHHOTO CaHUTApHOIO
Bpauya P® or 28.09.2020 r. Ne28 «OO0 yTBepKJACHUHM CaAHHUTAPHBIX
npawi 2.4.3648-20 "CaHuTapHO-31H1EMHOIOTHYECKHE TPeOOBaHUS
K OpraHU3alMsIM BOCIIMTaHUS U OOy4eHHUs, OTJbIXa U 03/I0POBIICHUS
JIeTeH U MOJIOJACKUY;

—  llocranoBnenue ['J1aBHOTO roCyaapCTBEHHOIO CAHUTAPHOIO
Bpaua P® o1 28.01.2021 Ne 2 «OO0 yTBep»KACHUN CAHUTAPHBIX IIPABHUII
Hopm CaunlluH 1.2.3685-21 «l'urmenuueckue HOPMATUBBI H
TpeboBaHUs K 0OCCreYeHUI0 0e30MacHOCTH U (M) Oe3BpeIHOCTH

JUTS yeroBeKa (akToOpoB Cpe/ibl OOUTAHUS;

—  Ilucemo MunucrepcTBa obpazoBaHuss U Hayku Poccuiickon
Genepartun - ot 18.11.2015 Ne  09-3242 «O  nHanpaBiieHHH
uHpopmauun» (BMecte ¢ «MeETOAMYECKUMH PEKOMEHAALUUAMH I10
IIPOEKTUPOBAHUIO JOMOJHUTEIBHBIX OOLIEPa3BUBAIOIIUX [IPOIPAMM
(BKJIIOYAsi pa3HOYPOBHEBBIE MPOrPAMMBI);

—  Ilucemo MunucrepcrBa oOpa3oBanus U Hayku Poccuiickoin
deneparmu ot 11.12.2006 Ne 06-1844 «O npumepHbIX TpeOOBAHUSAX
K TIporpamMmam JOMOJHUTEIEHOTO 00pa30BaHus AETEH»;

—  Ilpukaz MwunoOpuaykn Poccum N 882, MuHnpocseuieHus
Poccun N 391 ot 05.08.2020 "O6 opraHuzauuu ¥ OCYLIECTBICHUH
o0pa3oBaTenbHON JIeATEILHOCTH IPU CeTeBOH (opme pealn3aluu
00pa3oBaTeIbHBIX Iporpamm";

— 3akonH «O06 oOpazoBanuu B CaxanuHckoi oOmactu» or 18
mapTa 2014 N 9-30;

—  TlocranoBnenue npaButeibeTBa CaxaauHCKon o0nacTH oT 28
utonst 2013 r. Ne 331 «"ocynapcrBenHasi nporpamma CaxanuHCKOM
obnactu «Pa3zButue oOpazoBanus B CaxaJMHCKOU 001acTh»;

—  Ilocranosinenue IlpaBurenncTtBa CaxalqMHCKOW 001acTH OT
27.08.2021 N 347 «O0 YTBEPKACHUU Konuenuuu
MePCOHU(UIIMPOBAHHOTO  JOMOJIHUTEIILHOIO 00pa3oBaHUs JleTel
CaxanuHCKOM 00JIaCTHU M BHECEHHMHM HM3MEHEHUS B IMOCTAHOBJICHHE
[IpaButensctBa CaxanuHckoi obsactu or 05.07.2019 N 291 "O
MEPOIPHATUSAX 110 POPMHUPOBAHUIO COBPEMEHHBIX YIIPaBICHYECKUX U
OpraHu3allMOHHO-DKOHOMHYCCKMX  MCXaHH3MOB B CHCTEME
JIOTIOJIHUTENIBHOTO oOpa3zoBaHus jereid CaxanumHckoil obnactu B



pamkax (¢eznepanbHoro mnpoekra "Ycmex Kaxjaoro pebdenka"
HallMOHaJILHOTO npoekTa "Obpa3oBanue";

—  Pacnopszkenne MunucrepctBa oOpazoBanusi CaxaamHCKOM
obmactu ot 16.09.2021 Ne 3.12-1170-p «O0 yTBepK)/ICHUU
METOJIMYECKUX PEKOMEHALMUN I10 MPOEKTUPOBAHUIO M pealu3alliu
JOIOJHUTEIbHBIX ~ 00Ie00pa3oBaTe/IbHBIX  00IIEepa3BUBAIOLINX
nporpamMmm» (Bmecte ¢ «METOAUYECKUMU PEKOMEHIAUMSIMU T10
[IPOEKTHPOBAHHIO 0 peanu3anuu JOTIOTHHTEIBbHBIX
o01reoOpa3oBaTelIbHBIX 00IIEPA3BUBAIOIIMX ITPOTPAMM»).

AKTYaJIbHOCTH COCTOMT B CAMOM COJEpKaHUMU IIPOrpaMMbl,
TaK KaKk B COBPEMEHHBIX peansiX TeXHoJIorus u npuMmeHenue bITJIA
pa3BHUBAIOTCs OTPOMHBIMH TEMIIAMH M HAYMHAIOT BXOJUTH B HAIy
KM3Hb Ha IIOCTOSIHHOHM ocHoBe. [IpuoOpereHne ymMeHUs HE TOJBKO
yrpasiaate BIIJIA, HO U KOHCTpyHpOBaTh, pa3BUBaTh U IMOJTHOCTHIO
[IOHMMaThb OCHOBHBIC IIPUHLMIIBI YCTPOMCTBA SBISIIOTCS Ba)KHBIM
COBPEMEHHBIM HAaBBIKOM. VIMEHHO 3THM yMEHMS M pa3BHBAIOTCS Ha
3aHATUAX 110 u3ydyeHuro BITJIA, a 3aTem MOryT COBEpILIEHCTBOBATLCS
10 OKEJAHUIO  y4YallUXCsi M MX  poaMTelned  (3aKOHHBIX
npeacTaBUTeNe). 3HaHUs, MpUOOpEeTacMble UIKOIbHUKAMH Ha
3aHATUAX 10 JaHHOW Ilporpamme, MMET Ba)XKHOE MPHUKIAJTHOE
3HAYEHHE JUIS Pa3BUTHSA UX JIMYHOCTH.

Hanpasiennocrs JO(O)II: texuuueckas. Tlporpamma
HalpaBJIeHa Ha pa3BUTHE HMHTEpeca JAeTel K HMHPOPMAIMOHHBIM
TE€XHOJIOTHSIM, HAYYHO-TEXHUYECKOH e TEIbHOCTH, a1alITHPOBAHHBIX
K COBPEMEHHOMY YPOBHIO pa3BUTHA Hayku U TexHuUkd. J1O(O)II
«MccnenoBanue u  pa3paborka  OCCHHIIOTHBIX  JIETATEIbHBIX
anrapaToB» COOTBETCTBYET CTAPTOBOMY YPOBHIO CJIOKHOCTH.

AjlpecaT mNpoOrpaMMbl: [porpaMma OpPHUCHTHpPOBaHA Ha
oOyuaronguxcsi B Bozpacre 14 - 17 ner, nposiBISIONMX HHTEPEC K
OECIMIIOTHBIM TEXHOJIOTHSIM, pa3padOTKe MOOMIbHBIX MPHIOKECHUH,
HC MMEIOIIME MEJAMUMHCKUX [POTHUBOMNOKAa3aHUH K pabore ¢
KOMITBIOTEPHON TeXHUKON. PazHoBo3pacTHas rpymma dopmMupyercs
0 Mepe IOCTYIUICHHUs 3asBJICHUM Ha oOydyeHue, 0e3 BXO/HOTO
tectupoBanus. Ha oOy4ueHne npuHUMAIOTCS BCe KearoIue.

CopepkaHue  IpOrpamMMbl  YYHUTBIBA€T  BO3pacTHbIE U



MICUXO0JIOTUYECKHE 0COOEHHOCTH JeTel B Bo3pacte 14 — 17 ner, 4ro
ornpejenser BulOOp (OpM NPOBEACHHS 3aHATUI C 00YHaIOLIMMHUCS.
XapakTepHasi OCOOEHHOCTb JIaHHOI'O IOAPOCTKOBOIO IepHoja
3aKJI0YAEeTCsl B JIMYHOM CaMOCO3HAHHMM, CO3HATEIBHOM IMPOSBICHUU
MHAMBUAYaIbHOCTH. Benymas norpedHOCT — camoyTBepxkieHue. B
MOJIPOCTKOBBIN  MEPHUOJ  CTAOMIIM3UPYIOTCS  MHTEPEChl  JICTCH.
OcHOBHOE HOBOOOpa3OBaHUE — CTAHOBJICHUE B3POCIOCTH Kak
CTpPEMIICHHE K HM3HM B oOmectBe B3pocaslX. [logpoctku storo
BO3pacTa OTJIMYAKTCS OTKPBITHEM CBOEr0 BHYTPEHHEIO MHpA,
BHYTPEHHETO «SI». I'71TaBHBIM U3MEPEHHEM BPEMEHH B CAMOCO3HAaHHUHU
siBIIsieTCA Oyayuiee, K KOTopoMy OH (OHa) ceOst TOTOBHT.

Taxke ciieyeT OTMETUTb, YTO MIOAPOCTKU JAHHOM BO3PaCTHOM
IPYNIILI XapaKTEPU3YIOTCS TAKUMH ICUXHYECKHUMU IIPOLiecCaMH, Kak
CTpemiieHHe YriyOJIIEHHO IOHATH cebsi, pa3o0parbcsi B CBOMX
4yBCTBAaX, HACTPOCHHUSAX, MHEHUSX, OTHOUICHHUSIX. DTO IOPOKIALT Y
MOJPOCTKA CTPEMJIEHME K CaMOYTBEPIKIACHHUIO, CaMOBBIPAKEHHIO
(mposiBeHus cedst B TeX KayecTBaX, KOTOPbIE OH CUMTAET Hauboliee
LIEHHBIMH) U CAMOBOCIUTAHUIO. DTH MPOLECCHI MO3BOJISAIOT MOJIOKUTh

Ha4ajo CO3/1aHUI0 MEPBUYHOIO npohecCHOHATBEHOTO
camoomnpeaeneHuss oOyvaromuxcs. Benymas aesTelbHOCTE B 3TOM
Bo3pacte — y4eOHO-npodeccuoHallbHas, B IpolLecce KOTOpOil

dopMHpyIOTCS  Takue HOBOOOpa3o0BaHMs, Kak MHPOBO33PEHHUE,
npodeccHoHaNbHbIE MHTEPEChl, CAMOCO3HAHUE, MeuTa W H/ealbl,
MOTOMY OCHOBHOM (OpMOH IpPOBEACHUS 3aHATUI BbIOpAHBI
MPAKTHYECKUE 3aHSTHS.

[Iporpammoii  npegycmorpeHa ouHas ¢Gopma oOydeHHs.
[Iporpamma paccuntaHa Ha 90 akagemuyeckux 4acoB. Dopmbl
3aHATUH rpynnosele. COCTaB rpyIi MOCTOSHHBIM.

DopMbl 3aHATHH:
® JICKLIMOHHBIE;
MPaKTUUECKHUE;
® 3aHATUA-COPEBHOBAHUSI.
dopMbl OpraHu3aluu AeATEIbHOCTH:
® UH/IMBHUAYAJIbHBIE,
® 3aHATHA B MaJbIX Ipynnax;



e B3aMMOJICHCTBHE TPYII B paMKax HaIpaBICHUH.
Bupl yueOHOI 1€ATEIbHOCTH
e O00BJACHEHHE U MHTEPIpPETALUs U3ydaeMbIX (PaKTOB;
e aHajM3 NPOOJIEMHBIX YUCOHBIX CUTYAlIU;
® [IOCTPOEHHE THUIOTE3bl HAa OCHOBE AaHAJIM3a HMMEIOIINXCS

JTAHHBIX;

® [OMCK He0OX0AUMOI MH(OPMALIUK B y4eOHOM U CIIPaBOYHOH
JIUTEPaType;

e nouCK HeoOXxoaumou uHbopManuu B I100aNbHOR CeTH
WUnrepner;

® BBIINOJIHEHUC ITPAKTHYCCKHUX paGOT;

Oo0beM mporpaMmbl. O01Iee KOJUYECTBO YYEOHBIX 4YaCOB,
3allJITAHMPOBAHHBIX HA BECh NMEPHOJ 00y4eHHs, HEOOXOJMMBIX JUIs
OCBOEHHUSI ITporpamMmel, coctasiger 90 yacos.

Cpok peanunzauuu: 21 1cHb.

Pe:xxum 3amsiTHii: 5 pa3 B Hemenwo 1o 3 3aHATHA.
[1po10/KMTEIBHOCTD 3aHATHS — 2 akagemudeckux daca. Ilocae 120
MHHYT 3aHSTHH OpPraHU30BBIBACTCS MEPEPBIB JUIUTEILHOCTEIO 10
MHHYT JUISl IPOBETPUBAHUS ITOMEIICHUS U OT/IbIXa 00y4atOLUXCH.

NHTEepakTUBHBIE JOCKH, CEHCOPHBIC dKPaHbl, HH(POPMALHOHHBIC
MaHean W WHBIE CpelAcTBa OTOOpakeHHs HHQPOpMAIMM, a TaKkKe
KOMITBIOTEPHI,  HOYTOYKHM,  TUJTQHIIEThI,  MOHOOJIOKH,  HHBIE
3JIEKTPOHHBIE cpejcTBa 00ydeHus (nanee - DCO) UCMONB3YIOTCH B
cootBeTcTBHM ¢ canutapHbivu npaBuiamu CIT 2.4.3648-20. O6mas
IIPOIOKUTENIBHOCTE ucnoib3oBanust DCO Ha 3aHATHHU HE NIPEBLIIIAET
30 munyr. Ilpu ucnons3oBanuu DCO BO BpeMs 3aHATHH U NEPEMEH
MPOBOUTCS TMMHACTHKA /I TJ1a3.

Ileab: ocBOGHHE KOMIIETEHIIMI OOyuaromuMucs B 00J1acTH
MPOrpaMMHMPOBAHMS M adPOTEXHOJIOTHN Yepe3 MCIOJIb30BaHHE KeHc-
TEXHOJIOTUH.

3agaum:

ObpazosamenvHble 3a0a4u:

e u3yunTh 0A30BBIC TOHATHA:  AIFOPUTM,  OJIOK-CXEMa,

nepeMeHHasi, UK, YCIOBHS, BBIYHCIUMas (DYHKIINS;

e CchOpMHPOBATHL HABBIKM  BBINOJHEHHS TEXHOJIOIHYECKOl



[IEMOYKKH  pa3paboTKu  nporpamMm Uit  aBTOHOMHOIO
MWIOTUPOBAHUS CPEACTBAMM  Si3bIKa I[POrPaMMUPOBAHUS
Python;

M3Y4YUTh OCHOBHBIC KOHCTPYKLMH fA3bIKA MPOrpaMMUPOBAHUS
Python, no3Bosstomue padboTaTh ¢ MPOCTHIMH U COCTAaBHBIMH
TUIIAMU  JAHHBIX (CTpOKaMH, CIIHMCKaMH, KOPTEKaMH,
CJIOBApsAMU, MHOKECTBAMH);

HAy4YUTh MPUMEHATh HABBIKM  [POrpaMMUpPOBAHMA  Ha
KOHKpETHOIl ~ y4eOHOM  cuTyauuu  (IIporpaMMUpOBaHHUE
OeCHUIIOTHBIX JICTATEAbHBIX alapaToB Ha y4eOHYIO 3a/1auy);
pa3BUTh HABBIK MUJIOTHPOBAHUS OECHMUIOTHBIX JIETATEIbHbIX
arnmmapatoB (BITJIA) Ha npakTuke;

IIPUBHUTH HABBIKU MIPOCKTHON JEATEIILHOCTH.

BocnumamenvHublie 3a0ayiul.

crocoOCTBOBATH (hOopMHPOBAHHIO MOJIOKUTEIBLHOM
MOTHBAIIMU K TPYAOBOM ACATEIBHOCTH;

criocoOcTBOBaTh (DOPMHPOBAHUIO OIBITA COBMECTHOIO U
WH/IUBH/1YaJbHOrO0 TBOPYECTBA MPU BBHIINOJIHEHUH KOMaH/IHBIX
3aJlaHuM;

BOCIIUTBIBATH TPYAOIOOHUE, yBaXKEHUE K TPYY;

(hopMHPOBATh YYBCTBO KOJUIEKTUBHU3MA U B3aUMOIIOMOILIIH;
BOCIIUTBIBAaTh YYBCTBO IMATPUOTH3MA, T'PaKJAHCTBEHHOCTH,
rOpAOCTH 3a JAOCTUIKEHUSA OTCYECTBEHHOM HAYKH U TEXHUKH.

Passusarowue 3aoauu:

CrocoOCTBOBATH PACUIMPEHHUIO CIIOBAPHOIO 3a11aca;
CrocoOCTBOBATH PA3BUTHIO ITAMATH, BHUMAHUS, TEXHUYECKOIO
MBIILJICHUS, U300pPETaTeIbHOCTH;

CIocOOCTBOBATH PA3BUTHUIO AJITOPUTMUYECKOTO MBIIILICHUS;
crocoOCTBOBaTh (POPMUPOBAHUIO HHTEpPECa K TEXHHUYECKHUM
3HAHUSIM;

criocoOCTBOBATh (POPMHUPOBAHUIO YMEHMS TPAKTUYECKOIO
MPUMEHEHUS MTOJYYECHHbIX 3HAHUH;

chopMHpPOBATH YMEHUE (POPMYIHPOBATH, APIYMEHTHPOBATh U
OTCTaHBaTh CBOE MHEHUE;

chopMUpOBaTh YMEHHME BBICTYNaTh NMYOJHUYHO C JOKIaZamHu,



NPpE3CHTAMAMU U T. II.

Il1anupyembie pe3yJibTAThl 0CBOCHHS NMPOTrPAMMBbI
MeranpeaMeTHBIE:

e yMEHHE MPUHUMATh U COXPaHATH y4eOHYIO 3a/1auy;

® yMEHHE IIJIAHUPOBATH I10CIIEI0BATEIBLHOCTh IAr0B alIrOpuTMa
JUTSL JOCTHKEHHUS LEIIH;

e YyYMEHHE CTaBUTh II€Jb (CO3/1aHHE TBOPUYECKOW pPabOTHI),
IJIAHUPOBATH JIOCTHKEHHUE YTOM LEIH;

® YMEHHE OCYUIECTBJSATH UTOTOBBIM M MOIIATOBLIA KOHTPOJIb 110
pe3yJabTary;

® CrocoOHOCTh a/IeKBATHO BOCIIPUHUMATD OLIEHKY
HACTaBHUKA M JIPYTHX 00y4aroLUXCs;

® yMEHHE pa3IHyaTh CIOCO0 U pe3ybTaT ACHCTBHS,

® yMEHUE BHOCUTb KOPPEKTHUBBI B JCHCTBUSA B CiIy4ae
pacxXokKJICHUsI pe3yJibTaTa peleHus 3a/1a4i Ha OCHOBE €€.

JINYHOCTHBIE:

® KPHUTHYECKOE OTHOILICHHE K MH(OpMALUH U H30HPATEIBLHOCTD
e€ BOCIIPUATHS;

® OCMBICJIECHHE MOTHBOB CBOUX JACHCTBUM IIPU BBHIIIOJIHEHUH
3a/laHUM;

e pa3BUTHEC JHOOO3HATEIBHOCTH, COOOPA3UTEIBHOCTH  IIPH
BBIIIOJIHEHMHM Pa3HOOOpa3HBIX 3aJaHWil MpoOIEeMHOr0 U
IBPUCTUYECKOI0 XapakTepa;

® pa3BUTHE BHUMATEIIbHOCTH, HaCTOHYHUBOCTH,
[IEeJIEYCTPEMIIEHHOCTH, YMEHUS MIPEOI0IEBATh TPYAHOCTH,

® pa3BHTHE CAMOCTOSTEIBHOCTH CYXICHHMH, HE3aBUCUMOCTH H
HECTAHJAPTHOCTH MBIIUICHUS.

[IpenmeTHBIE:

3HATD:
¢ OCHOBHBIE AJITOPUTMHYECKUE KOHCTPYKLIUH;
® TIPUHIIMIIBI TOCTPOCHUS OJIOK-CXEM;
® [IPUHIUIIBI CTPYKTYPHOTO NMPOrpaMMHUPOBAHUS Ha S3BIKE
Python;
e urto takoe bIIJIA n ux npeanaznauenue.
yMeTh:



® COCTaBJIATH AJITOPHUTMBI 1A pCHICHUA ITPUKIIAAHBIX 3a/71a4,

® pEANM30BBIBaTh AJITOPUTMBI HA KOMITBIOTEPE B BHJIE
MporpaMm, HalMCcCaHHbIX Ha s3bike Python;

e npumeHsATh Onbmmuoreky Tkinter;

® OTJAXUBATh U TECTUPOBATH MIPOrpaMMBbI, HAITMCAHHBIC HA
si3bike Python;

e HactpauBaTh BITJIA;

® [IpPEACTaBIATH CBOM MPOEKT.

BJIAJeTh!

® OCHOBHOH TEPMHUHOJIOTHEH B 0DJIACTH aJIFTOPUTMU3ALIUU U
MPOrpaMMHUPOBAHUS;

® OCHOBHBIMH HABBIKAMH IPOTPAMMHUPOBAHUS HA SA3BIKE
Python;

® 3HAHHUAMMU I10 YCTPONCTBY U NPUMEHEHUIO OECITUIOTHUKOB,

2. COJEPXKATEJIbHBIN PA3JIEJI

2.1.Y4eOubIi U1aH NPOrpamMmbl
VYyebHo-remaTnueckuil riad coctouT u3 90 yacoB. Ha Bcex
3aHATHSIX BMECTE C TCOPETUYECKHM MATEpHAIOM IIPEIOIaraeTcs
OpraHu3aIus MPAKTHYECKON AEATEIILHOCTH 00yqarOIIMXCHl.

No KomuuecTtBo yacos
Ha3zBanue pa3zaenos/tem
/1 BCETO Teopus paKkTHKa
1. Beenenue B BIIJIA 22 14 8
5 OOy4eHue MUIOTHPOBAHUIO 24 g 16
U I10JIETaM
3 ABTOHOMHBIE IMOJIETHI U 23 - 16
MPOrpaMMHUPOBAHHE
IlepcrieKTUBBI pa3BUTHS U
4. BiausiHue bITJIA 21 14 !
HUToro yacos: 90 43 47
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2.2. Conep:kanue NporpaMmbl

Pa3nen 1. Beenenune B BIIJIA

Tema 1. BBoaHoe 3ansiTue

Onpenenenre u uctopusi: Beeaenue B noHsaTue OECnMUIOTHBIX
nerareapHbix anmnaparoB (BIIJIA) u 0030p HX HCTOPHYECKOTrO
paszsuTHs. O3HaKOMIIEHHE 00YYaIOLUIMXCS C MPOrpaMMOoi, puémMaMu
u popmamu paboThl. MTHCTPYKTAX 110 IPaBHIIaM MMOBE/ICHUS U TCXHHUKE
oe3omacuoctu npu padore ¢ BITJIA.

Tema 2. Ctpykrypa u yerpoiictso BIIJIA

Crpyktypa u ycrpoiictBo bBITJIA: Amnanu3 OCHOBHBIX
KOMIIOHEHTOB M YCTPOWCTB, BKJIIOYAIOIIMX CUCTEMY HaBUIALUH,
yIpaBJICHUS U MEpeJayu JaHHbIX

Tema 3. Ilpom3BOACTBO M KOMMep4YecKasi peaH3alHs
BILJIA

[Tpon3BOJACTBO M KOMMepYecKas peanusauus: Paccmorpenue
3TAOB  MPOMBIIUIEHHOTO  MPOU3BOJACTBA U MEXaHU3MOB
koMMepueckoi peanuzaundu BIIJIA B pasnu4HBIX HWHIYCTPHATBHBIX
CEKTOpax.

Tema 4. TexnoJioruu 0epexJIMBOro MNpon3BoACTBA

TexHonoruu 0epeKINBOro npousBoacTea: Msyuenne MeTo108
OepeXxJIMBOr0 TMPOU3BOJCTBA U MX NMPUMEHEHUEC B IPOM3BOJICTBE U
skcruryararuu BITJTA juis noBeimenus 3G@EKTHBHOCTH U CHUKCHUS
BO3JICHCTBHS HA OKPYKAIOLLYIO CPey.

Pasjnen 2. O0ydyeHHe NUJIOTHPOBAHHUIO H 110JIeTaAM

Tema 5. OcHOBBI NHJIOTHPOBAHUSA

OCHOBBI MMJIOTHPOBAaHUS. AKIIEHT Ha ITPUHLMIIAX YIIPaBJICHUS
M NWIOTHpOBaHMs  paszaudHbiXx  TUnoB  BIUIA,  Bkiiovas
KBA/JIPOKOIITEPbI, MYJIBTHPOTOPbl W (DUKCUPOBAHHBIC KPBLIATHIC
anmnaparsbl.

Tema 6. CumyJisiTopsI

Cumynsitopel:  O030p BO3MOKHOCTEH CHMYJISITOPOB ISl
TPEHUPOBKH MMUJIOTUPOBAHUS M HUCNBITAHUS PA3JIMYHBIX CIICHAPHUEB
roJiera

Tema 7. IloJieTsl

Texnuka 6e3onacHoctu npu nonérax. Iposeaenue nmoneros

B PYYHOM PEKUME.
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Tema 8. IlpakTHyeckne moJéThl
[Ipaktrnueckue nonerel: OpraHu3aius NPaKTUYECKUX MTOJIETOR
Ha peajlbHOH Tpacce C aKLEHTOM Ha 0e30MacHOCTb U COOTBETCTBHE
PEeryJIsTUBHBIM TPEOOBAHUAM
Tema 9. CiopruBHbIe acnekThbl B pa3sutuu BITJIA
CnopruBHble acnektol: MccinengoBaHue roHOK JPOHOB Kak
HOBOI'0O BH/Ia CIIOPTA, BKJIKOYAs CTPATErMu, TAKTUKY U TPEHUPOBOYHbIC
METO/IMKH
Tema 10. IloaroroBka K JAeMOHCTPalUM NPOAeJAHHOI
padoThbI
[ToaroroBka k nyoJIMYHOMY BBICTYIUICHHIO JUISL 3alllMThI
pe3ysbTaToB. [JleMOoHCTpanus pe3ynbTaToB padoThl
Pa3zjien 3. ABTOHOMHBIE 110J1eThl H IPOrPAMMHPOBAHHE
Tema 11. ABTOHOMHASI HABUT ALK
ABTOHOMHasi HaBurauus: WMccnenoBanue TPUHIMIIOB U
MeTOA0B aBTOHOMHBIX IoneTroB bIIIA, Bkmouas paspaborky
CHCTEMBI aBTONMMIJIOTA U PEIICHHE 3a1a4 MO3UIIMOHHPOBAHUS
Tema 12. IlporpammupoBanue
[IporpammupoBanue: OCHOBBI IPOrpaMMHMpPOBAHHS IS
ynpasienuss BIIJIA na npumepe s3bIKOB ymnpaBlICHUS MOJIETOM H
00paboTku gaHHbIX. Bu3yanusanus nporpaMmsl B BUJIE 0JIOK-CXEMBbI
Tema 13. Cumysissiuus U Mojie/IHPOBaAHME
Cumynsauus u  MozaenupoBanue: [lpumenenume  cpejbi
mozenupoBanus Gazebo Ui CUMYIISLIMM OJIETOB M TECTUPOBAHMS
ABTOHOMHBIX AJITOPHTMOB
Tema 14. Texuunueckoe 3peHue
TexHuueckoe 3peHHeE: Ananus UCIIOTB30BaHUS
TEXHUYECKOro 3peHus (computer vision) ISl pelieHus 3aaady
OoOHapyKEeHHUs NPEeNATCTBUI, HABUTALIMK U aHAJIM3a CPEe/Ibl 10JIeTa.
Tema 15. ®yHKUHOHAIBHBIN MPOrPAMMHBIN KO/
JleMoHcTpaums PyHKIUMOHAIBHOTO MPOrPaAMMHOTO KOAA JUIS
aBTOHOMHOTO noJiera KBaJpoKoITepa: rokasaTesibHas
JEMOHCTpAllMsl HABBIKOB IMPOrPaMMUPOBAHMS, MPOXOXKICHUE
TPAcChl € NPENATCTBUSIMHUB aBTOHOMHOM PEKHUME.
Pasjnea 4. IlepcnekTuBbl passutus u Bausnue BILJIA
Tema 16. Hayunbie acniektbi pazsutusi BITJIA
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Hayunsie acnextsl  pasButus  BIDUJIA:  Paccmorpenue
AKTyaJIbHBIX TEXHOJIOTMYECKUX W HHIKEHEPHBIX BBI3OBOB  JIIs
nansHenero copepueHcrsoBanus bIUIA

Tema 17. Bausinue Ha 001eCTBEHHYI0 JKH3Hb

Bnusiuue Ha oOuiecTBeHHYI U3Hb: OlleHKa BO3JICHCTBUS
ucnosib3oBanusi BITJIA Ha 3KOHOMHUKY, K0JIOTHIO, OE30MACHOCTh U
MMOBCE/IHEBHYIO KU3Hb IPaK/IaH.

Tema 18. CniopTuBHBIE H pa3B/ieKaTe/IbHbIE
NepCcneKTHBBI

CriopTHUBHBIE U pa3BiIeKaTeIbHbIC MTepcreKTHBLL: O0CyX/1eHHEe
MOTeHUMaJa OCCHMIOTHBIX JICTATENBHBIX arlaparoB Kak Cpe/icTBa
pa3BICYCHUSA U CIIOPTUBHOM aKTUBHOCTH.

Tema 19. byaymue nanpapienus passutusi bILJIA

byaymue HanpaBineHus pa3BuTHs: [Ipoekius BO3MOKHBIX

TCHACHUMH pa3BUTHUS OCCHUIOTHOW aBUALMM B OYyIylIeM U
HCCIIEIOBAaHNE HOBBIX JOPOT HAYYHOTO U TEXHUYECKOTO Mporpecca

2.3. Cucrema OLleHKH INVIAHUPYEMbIX Pe3y.JibTATOB.

Cucrema OLEHKU [OCTHKEHUS IUIAHUPYEMBIX pe3yJIbTaTOB

ocoenus JIO(O)II:

1. BBoanas quarHOCTHKA HE MMPOBOJIUTCS.

2. IlpomexyTouHasi aTTecTalMsi HE MPOBOJAUTCS, BeAETCS
Tekyllee HaOmogeHue 3a padoroil  oOyuarommxcs,
KOHCYJIbTALIMK, KOPPEKIUs WX JACHCTBHUH, (uKcaus
BbIIIOJIHEHUS PAKTHYECKUX paboT.

3. Wrorosas arrectanus HE NPelyCMOTpPEHA

2.4. Kasiengapubiii y4eOHbIH rpaduk.

Hauano 3anstuit — 02.07.2024 roga

Oxonuanue 3ausatui — 20.07.2024 roa.

Hauano 3anstuii He paHee 8.30 yacoB yTpa, OKOHYAHHE - HE
no3aHee 19.00 gacos.

[IpooKUTENBHOCTD 3aHATHS - 120 MUHYT.

Mexnay 3aHsTUSMH 00S3aTEIBHO OPraHU3yeTCsl TepephIB
JUINTEIBHOCTBIO 10 MUHYT.
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JlaTa Jlara KoJsimuecTBo Konuuec
l'on KoaunuecTro
Hayajia OKOHYaHUA yLIGGHbIX “ TBO
o0yueHus k. 7 JHEH

3aHATHH 3aHATHH HECJIb 4JacoB

2024 02.07.2024 | 20.07.2024 3 15 90
3. OPIAHM3AIIMOHHBIN PA3JIEJI
3.1. Meroanueckoe obecriedyeHHe NPpOrpaMmbl

Opranuzanus oOpa3oBaTeILHON ASSTEILHOCTH HallpaBjieHa Ha
CO3[aHHUE pa3BUBAIOLICH Cpedbl, B KOTOPOM CMOIYT PaCKpPbITHCS
TBOPYECKHE CIIOCOOHOCTH 00ydarouxcs, rae OyayT yA0BICTBOPEHBI
MOTPEeOHOCTH B MHTEJUIEKTYaIbHOM, HPaBCTBEHHOM
COBEPUICHCTBOBAHUM BOCIIMTAHHUKOB. Metoasl, (opMbI, cpejcTBa,
HCIIOJIb3YEMbIE B OpraHHU3alud 00pa30BaTENILHONW JESTEIbHOCTH:
MH/IMBUyaIbHAs (00y4Yarommumes Ja€Tcsi CaMOCTOSTEIbHOE 3a/IaHue
C y4€TOM ero BO3MOXKHOCTEN ), ppoHTanbHas padora (paboTa co BceMu
OTHOBPEMEHHO, HallpuMep, Mpu 00BSICHEHHH HOBOT'O MaTepuaia Wiu
oTpaboTKe OMpPeaeIEHHOr0 TEXHOJOTHYECKOro npuéma), rpymrnoBas
(pa3aenenue 00y4YarOUIUXCS HA TPYIIILI JJISI BLITOJIHEHHUS, HATIPUMED,
NPaKTUYECKOTO 3aaHusl UJIH MPOEKTHOM paboThI).

B xoxe mnpakTHyeckux padOT NpeaycCMAaTpUBACTCS aHaIU3
JIeHCTBUM oOyuarommxcs, 00Cyx/IeHHE OTNTHMATLHOM
MOCJIe/IOBATEIbHOCTH  BBIIIOJIHEHMS]  3aJlaHUi, TIOUCK Haubosee
() PeKTUBHBIX CIIOCOOOB pEILICHHS MOCTABICHHBIX 3a/1ay.

OCHOBHOH  JI€ATEJIBHOCTBIO  00pa30BaATEILHOIO Ipolecca
SIBIISICTCS JICATEJIbHOCTh, HAIIPABJIICHHAs HA PAa3BUTHE YHUBEPCAIbHbBIX
HABBIKOB M IMPEJAMETHBIX KOMIIETCHIIMH 4Yepe3 pelIeHuEe pealbHbIX
3aj1a4, GopMHpPOBaHHE KOMIUIEKCA 00pa30BaTe/IbHBIX KOMITETEHIIUH.

Dopmbl 3aHATHM: TPaJMIIMOHHOE 3aHATHE,
KOMOMHHMPOBAHHOE 3aHATHE, JIEKUHUs, TOCTPOECHUE TNPUIUHHO-
CJICJICTBEHHBIX CBS3€H M JJOTHYECKHUX IEMOYEK U T.J.

Ipuémbl 7| METO/bI OpPraHu3aluu y4eOHo-

BOCHHMTATE/ILHOM /1eATe/IbHOCTH:
e  OOBACHUTEIBHO- WUIIOCTPATUBHBIN METOJT (Oece/Ibl, JIEKIIHH,
JUCKYCCHH, METO/1 pUMeEpa);
e PenpoaykTUBHBIA METOJ (BOCHpPOM3BE/ICHHE 110 00pasily,
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[IOBTOPEHHUE PaHEE OCBOEHHOTO MaTepuasa);
e UYactuuHo-  MOMCKOBBIM  Meron  (MccieIoBaTe/beKas
JEeATEIbHOCTh, KOHCTPYUPOBAHHUE);
e UrpoBoii MmeTox (MpoeKTHast 1eSITeIILHOCTD)
[Ipn peamuszauuu nporpaMMbl HMCHOJB3YIOTCS  CIICYIOLIHE
Ee1aroruueCK1e TEXHOJOT UM

XapakTepHbie 0CO0EHHOCTH H
MOPS/A0K peau3anum

e olecneyeHue CBOOOHOTO
AocTyna o0y4arouuxcs K HCTOYHUKAM
UHpOpMaUK (COJEpKAHUE KOTOPBIX
HE  IPOTUBOPEUHUT  IPABOBBIM WU
00LIECTBEHHBIM HOPMaM);

e (opmupoBaHHe
MH(POPMALIMOHHON MOICPKKH
NudopmaumnonHo - 00pa3oBaTenbHON CPE/Ibl;
KOMMYHUKATUBHbIE ® BHEJpPEHHUE COBPEMEHHBIX

(UKT) CHCTEM  YIpPAaBJICHUS  IPOLECCOM
o0yueHuss  (BEICHHE  IJICKTPOHHBIX
KYPHAJIOB, TOJACP)KAHUE OOpaTrHOMH
CBSI3M C POJAUTENSIMH OO0 YyYaIOIIUXCsl);

® KAayeCTBEHHOE M3MEHEHHE
CTPYKTYpPBl 3aHSATHH, TapaHTHPYIOIIEe
[IOBBILLIEHUE [oKasaresjeu
3 PEeKTHBHOCTH YCBOCHMSI 3HAHUH.

dopmupoBaHue HaBBIKOB

Texunosorus KPUTHYECKOTO MBILLJIEHUS —
¢popmMupoBanus KOMILJIEKCA  CIOCOOOB  BOCHPUSATHSA,
KPUTHYECKOI0 OCHOBAHHBIX HA aHajlM3e JAAHHBIX C

MBILLIEHHSI LEJIBIO ornpeaeneHus HX
JI0OCTOBEPHOCTH.

OcHoBaHa Ha HJI€€ TMOBBIIICHUS
YPOBHS 3aMHTEPECOBAHHOCTH
oOy4Jarommxcs yepes CO3/IaHHE
[IPOEKTOB — pELICHUs] MPOOIEMHBIX

Texuosrorus

IIpoexkTHas
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CUTYyaLMi, B3ATBIX U3 peaIbHOU )KH3HH.
B xozae npoeKTHOMH /1eITeIbHOCTH JIETH
HE TOJIBKO Yy4YaTCi CaMOCTOATEILHO
[10JIy4aTh HOBBIE 3HAHMS, HO M TPE3BO
OLICHUBAIOT 00bem mMarepuaa,
KOTOPBIN €lle MPEACTOUT YCBOUTH B

Oyayiem.

31opoBbecheperaomas

® CTporoe coOIr01IeHHe
CAHUTAPHO-TUTMEHUYECKUX HOPM M|
MpaBUJl TEXHUKH OE€30MaCHOCTH B
y4€OHBIX MOMEIIECHHUSX;

® [PAMOTHOE  IIPOCKTHPOBAHUE
3aHATHH (HENoCpeACTBeHHas y4eOHas
AEATENbHOCTh JOJDKHA 3aHMMaTh He
oonee 80-85 % BpeMeHH, HO HE MEHEE
60 %), B T.4. ¢ y4eTOM CaMOYYBCTBHS H

YPOBHS paboTocrocoOHOCTH
00y4JaloIIMnXCs;

® KOHTpOJb OONIIMX MOKa3zaTesaen
y4eOHOM Harpy3Ku;

® yacras CMEHa BH/IOB
JeSTebHOCTH;

® CHCTEMAaTH4YeCKOe CO3/1aHHe
CUTYyalHH ycnexa, [IPOBEICHHUE

pedrekcun Ui MOCTYINATEIBHOIO
CHI)KEHMSI YPOBHSI CTpecca;

® CO3JaHue OIaronpusATHOrO
MCUXOJIOTMYECKOTO KJIMMaTta B
KOJIJIEKTUBE;

® pEryisipHoe IPOBEICHHE
(U3KYIBTMUHYTOK.

Ileparoruka
COTPYAHHYECTBA

® 0TKa3 OT TpeOOBaHUI B MOJIB3Y
FYMaHHO-JIHYHOCTHOIO  IOAXO0Ja U
MH/UBUyaTIU3aUUH O0YUCHHUS;

e (OpMUpOBAHHE «OMOP» —
CJIOBECHBIX, 3BYKOBBIX HJIH OOpa3HbIX
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CHMBOJIOB, CBHICTCILCTBYWOUIUX O
HCOGXO}IHMOCTH AKTHBH3AlIHUH ITaMATH,
JIOTHYCCKOI'O MBIIIIJICHHU S, BHUMAHHWS ,

e CBOOOIHBII BbIOOD,
00ycClIaBIMBAIOIINH BO3MOKHOCTb
00y4arolMXcsi pa3BUBATh TPUPOHBIE
JapOBaHMS;

® CHCTEMATHUYECKUH caMoOaHaJIu3
JOCTHIKEHMH M I[IOMCK IIyTE€H I
CaMOKOPPEKLIMHU.

MaTepHa.ﬂbHO — TeXHHYECKHEe YCI0BHUSA peaiu3aliu

NpPOrpamMmsblI
baszoevie mpebosanusi:

pabodee MeCTO y4yHTEeIsl JOJKHO ObITh 000pYH0BaHO
KOMIIBIOTEPOM, MOJAKIOUCHHBIM K cetu MutepHer (Wi-Fi
WJTH 110 Ka0eJTio);

y4eOHBIN KJIacc J0DKEH ObITh 000pYAOBaH MPOEKIIMOHHBIM
o0opyaoBaHMEM WM  HMHTEPAKTHBHOM  JOCKOM ¢
BO3MOKHOCTBIO JIEMOHCTPAIIMU TIPE3EHTALINIH;

KOMITBIOTEP YUMUTEIs JOJKEH ObITh OCHAIIEH JHHAMHKAMMU;

3alUTHBINA KYO - 1 1.
Pexomenodyemoe obecneuenue:

3aHATHS MOT'YT OILIMOHAIBHO TPOBOAUTECS B KOMITBIOTEPHOM
KJ1acce oo KJj1acce, OCHAIIEHHOM
KOMIIbKOTEPaMU/HOYTOyKaMH/TUTaHIIE THBIMH
KOMIIBIOTEpAMHM JUISl  KaXKJIOT0 Y4Yallerocs, a Takke B
CIIOPTMBHOM MJIM aKTOBOM 3aJle¢ IPH HPOXOK/ICHUH
MPaKTHYECKUX MOJYJIEH Kypca;

y4eOHBIl KaOMHET Ha IBEHA ATk U 00J1ee MOCaa0YHBIX MECT;
coOoanas muomwaaka (10*10 m) mis oTpa®OTKM HABLIKOB
MHJIOTHPOBAHUS;

Tpacca Juis oJIETOB - | T,
Cneyuanvnoe obopyoosanue Onsi pearuzayuu npocpammol
yuebHoeo Kkypca  «Hccreoosanue —u - paspabomka
OecnunIomHubIX 1eMamenbHbIX annapamosy:

BITJIA - 15 mir.;



® nporpamMmHoe obecnieuenue: Cumynarop nonéros, LiteBee,

Gazebo

Texunuyeckue Tpe6OBAHHS K NPOTPAMMHOMY 00ecnedeHn o

1K wim HoyTOyk Ha 6aze OC Windows, MacOS

Cucremnsie TpeOoOBaHMS

Cucremusle TpeboBanus MacOS

- Ilpoueccop: 4-8 core Intel
i AMD processor, 2.0+ GHz;

- OneparuBHas namste: 32I°0;

Windows
- Onepaunonnas [ OnepaumonHas cucrema
cuctema Windows 7 niu MacOS X
BBILIIEC; 10.10 win BBIIIC,

] IIpoueccop Intel Core Duo miu
aHaJIOTUYHBIN ¢ yactoToi 1,5 T
HJIN BBIIIIE,

[] Buaeokapta: NVIDIA win
AMD GPU ¢ 700+ CUDA cores
/ shader processor units
(nanmpumep: GeForce GTX 1080

i Radeon RX 5700).

- 1,5 T'b onepaTuBHO# mamMsaTH -
[Ipoueccop Intel Core Duo miu
aHAJIOTM4YHbIN ¢ yactoTor 1,5 [T
WITH BBIIIIE;

- 1,5 I'b onepaTtuBHOI1 namsTH.

- Paspemenue sxpana 1024x768 wnm 6ombIe;
—  Hanwyue uHTEpHET-COCTHHEHHS

- Heo0xoauMo ucnonb3oBath akTyajdbHbIE BEPCHMHM OJIHOIO W3
cacayrommx Opaysepos: Edge, Chrome, Safari, Firefox, Opera.

[naHmeTHbIi KOMIBIOTEp

- Ycrponcro Ha 0aze OC Android Bepcuu 4.4 u BbIlIE, 00BEM
onepatuBHou namsitu — 1 I'b;
- Ycrpouicto Ha 6a3e OC 10S Bepcuu 10.3 u Bbie.

3.3. Kaaposoe obecneuenue
Peanu3anus [PUMEPHOH paboueii [IPOrpaMmabl
«MccnepoBanue u  paspaboTka OCCHUIOTHBIX JIETATENIBHBIX
annaparoBy» o0ecrneyuBaercs — meaarorom (Mo 0JKHOCTH

«YYHUTENb»), MMEIOLIMM Cpe/iHee MPo(ecCHOHaIbHOE TN BbICIICE
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npogeccuonanbHoe 00pa3oBaHKE 110 HATIPABICHHUSAM T1OJATOTOBKH
«Ilenarornueckoe 0OpazoBaHHE» M BIAJCIOMIAM HEOOXOMUMbBIMHE
npoQeccCHOHAIbHBIMU KOMIIETEHIIMSIMH B obnactu
KOHCTPYMPOBaHHS, MUJIOTUPOBAHUS, NPOrpaMMUPOBAHUS
OECIHUIIOTHBIX JIETATEIILHBIX AlapaToB.
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