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Hanpagsienne
Texuosiorusi, poboToTexH1Ka, 48 u.

Ipopuibuas odpazoBaTe/ibHas MPorpaMmma
«Ctpoum poboToB Ha Arduino» - dazoevtit ypoeeHs

ABTOp NporpamMmmsi:
KotoB Makcum Koncrantunosuu — Beayummid uaxeHep OOO «MI'bot», r. CaHKT-
IletepOypr

LleneBasi ayautopus:

Jlns oOyyeHuss 1o HAcToslIel nporpaMMme NpUHMMAlOTCs IKonpHUKM 11-14 7er,
MPOSIBUBILIME MHTEPEC K JaHHOM porpaMMe U MpOoJAEMOHCTPUPOBABILIME BbICOKHHN MOTEHIIMAT,
KaK IpH OCBOCHHM HIKOJBHOM 0011e00pa3oBaTelibHON NPOrpaMMbl, TaK M B TBOPYECKHX
COPEBHOBAHMAX MHKeHepHOro mnpoduis (OIMMIIMA/bl, WHKEHEPHbIE COpPEBHOBAaHMS,
TYPHHPBI, KOHKYPChI HCCIIEIOBATEILCKUX PadOT U T.I1.).

AHHOTAUMS K IpOrpamMme:

[IporpamMma HanpapiieHa Ha CO3/laHUe YCJIOBHMH JUIS caMOOIIpe/IesIeH|s ydaluluxcsi, s
obpa3zoBarebHO-NPOHecCHOHATBHOTO BbIOOpA.

IMporpamma «Ctpoum pobGotoB Ha Arduino» paccunmTtaHa Ha 48 y4yeOHBIX 4YacoB
(aynurophbix). OHa BKIIKOYaeT: MporpaMMHpOBaHMe, KOHCTPYUpoBaHue, 3D-MoaennpoBanue
U TIPOTOTUITMPOBAHME.

Jlns obyuenus no macmoswen npocpamme npuzrauiaromces WKOJAbHUKM 11-14 nert,
MPOSIBUBIIME WHTEpeC K JaHHOW NporpaMMme M IPOJIEMOHCTPUPOBABLIME BbICOKHH
oOpaszoBare/ibHbIIl TMOTEHIMAI, KaK IpH OCBOEHMM ULIKOJBHON 0011e00pa3oBaTesibHOM
NporpamMmbl, TaKk U B TBOPYECKMX COPEBHOBAHMAX HMHIXKEHEPHOro mnpoduis (OJIMMINAJIbI,
COpPEBHOBAHMS TEXHUYECKOTO TBOPYECTBA, TYPHHUPbI, KOHKYPChI MCClIe/I0BAaTeIbCKUX PadOT U
TR

Yuacmuurxu npoepammor uzyuam caeoyroujue 60npoce:

¢ [IporpammupoBaHie MUKPOKOHTPOJJIEPOB

e KoHcTpynpoBaHue podOTOB

e (Co3naHue CUCTEM yNpaBlIeHHs

e lutepHer Beulei

e OCHOBbI 3JIEKTPOHHKH

Boinoansm npakmuueckue 3a0anus.; ACNOIB30BAHUE NPOIrPAMMHBIX Cpell Ul CO3AaHMs
CKeTYel, co3jlanne npoektoB B ruiardopmax s MHrtepHera Bewlei, Mo/elMpoBaHHe B
CATITPax, nactpoiika u 3D neuats, ucnosnb3oBanue nakeros Microsoft Office.

Ochopmam pabomy: 3ammMra Npe3eHTallul MPOeKTa B BUJIE CJIal10B U FOTOBBIA MPOCKT —
GYHKIIMOHMPYIOLIHH POOOT.

Iloo2omoeam npoexm: pobOT, yIpaBsieMblil OTHUM W3 TPE/UIOKEHHBIX CI0COOOB.

3asepwas 0byuenue, NMKOJILHUKA MOTYT TIIPHHATH y4acTHE B pa3/IMuHbIX OJIMMIIMA/AAX
KOHKYypcax.



Henun, 321a4n ¥ NUIaHUpPYEMBbIe pPe3yabTaThl:

[ToaroroBka K y4acTMIO B KOHKYPCHBIX MEpPONPHUATHAX: Mexk1lyHapoaHblii KOHKYPC
JIeTCKMX  HMHKeHepHbiX  komanj  «KBantopuaza», Osaumnuaga  HauumonanbHo#l
TEeXHOJIOTMYECKOH MHUIIMATUBBI, peruoHaibHbIi yemnuoHat KOuuoplIpodu».

Pa3BuTHe TeXHUYECKOTro MbILIJIEHUS] U MHKEHEPHBIX HABLIKOB B 00JIaCTH TEXHUYECKOIO
TBOpYECTBA W YyMeHMsi padoraTh B KOMaHIE€ B IIpOIlECCe BbIITOJIHEHHUs TPAKTHKO-
OPHUEHTUPOBAHHBIX 3a/1a4.

Pe3yiabTarbl 0CBOEHHS NPOrpaMMmbl:

B nipoiiecce ocBoeHus nporpaMmbl MJIAHUPYETCS, YTO KaXK/IbIH €€ BbIITYCKHHUK:

e oOpeTreT HaBbIKK BiIaJIcHUs PadOTh! ¢ Pa3IMYHBIM 000PY/10BaHHEM

® YIYYLIWUT 3HAHUS B 00JIACTH NTPOrpaMMHUPOBAHUS

® CYIICCTBEHHO [IOBBICHUT CBOW ypoBeHb B obnactu 3D-mopenupoBaHus |
KOHCTPYHUPOBAHMUSI

® HAayuyWTCs HAa OCHOBE aHa/lM3a KOHKPETHBIX CHUTyallMii CTaBUTb Iepes coboi
TEXHHUUYECKHE 3a/1a4¥ U CAMOCTOSITEIIbHO HX pPellaTh;

® TOJYYUTh HaBbIKU B 00s1acTH co3aanus loT-npoekra

e npHoOpeTeT MHKEHEPHbIe HaBBIKH;

e npo)OpHEeHTALIMS U MOTTYJISIPU3ALIUS MHKEHEPHOTO 00pa30BaHus.

PazBurne IKCNEePHMEHTA/JIbHbBIX HABLIKOB B obs1acTH HH/KEHEPHOIOo TBOp4YeCTBA:
Pa3BuTHe TEeXHHUYECKOI0 MbIIUJICHUSA H YMEHUA pa60TaTb B KOJIJICKTUBE B IIponecce
BBITIOJTHEHUS MCCJIe/10BaTeJIbCKUX IKCIIEPUMEHTAJILHBIX 3a/71a4.

Coaep:kaTte/ibHAsi XapAKTEPHCTHKA NPOrPaMMbl

B nporpamme OyayT paccMOTpeHbl OCHOBHBIE 0a30Bble INMOHATHS IPOrPaMMHUPOBaHHUS,
KOHCTpyHpoBaHusi. IIporpamma HOCUT NPAKTUYECKUI XapakTep M peaju3yercs B OYHOW H
JUCTAaHUUOHHON (opme oOyueHusi B pamkax 48 wacos. Ilepsbie 12 yacoB nposoasdrcs B
JUCTAHIIMOHHOM (hopmaTe st 0TOOpa y4acTHUKOB Ha 04Hbli (opmart. [IpakTHueckas 4acThb
(36 yacoB) BeIMoOIHAETCS O4YHO Ha Oase jgabopatopun ueHTpa «MHTemekT» U B pamkax
CaMOCTOSITEIbHOM padOThl HIKOJIBHUKOB.

OcHOBHBIC CTPYKTYPHBI€ GJIOKH NIPOrpaMMBbl:

OcHOBBI POGOTOTEXHHKH - TIEPBbIE 1IArH B IPOrPAMMHUPOBAHHIH - paboTa ¢ KOHTPOJIIEPOM
NoTuxk 32 - u3yuenne cocraBa Habopa «/lunamuka MoTuk M1» - pazpaGoTka cobCTBEHHOI
UJIeH 110 YIPaBIeHUIO poOOTOM U e€ peann3alus - 3alUTa IPOeKTa.

OcHoBHbIe MeTO/IbI H (POPMBI PeATH3ALUH COAePKAHUS IIPOrPAMMBbI:

IIpoekTt, ananuTHYeCKas AesTeIbHOCTh U MOUCK MH(POPMALIMH, TPAKTHYECKHUE 3aHATHS C
HAaCTaBHUKOM.

Obpa3oBaTe/ibHbIe TEXHOJIOTHH:

WHTepakTuBHBIE JIEKIIMH, TpPOBe/IeHUE 3aHATHH B yueOHbIX kaOMHeTax, pa3padoTka
MPOEKTOB, PYNIOBOE ITPOEKTUPOBAHKE, TPAKTUYECKHUE 3aHSTHS 110 TIPOrPAMMHUPOBAHHUIO.
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No ®opma

OpraHHu33auHvHu

06[)3 30BaTE/JILHOI O Impouecca

CoorHowieHue
npenojaBaresen

YHUCJIEHHOCTH

nereu U

l. Jlexuuu

MOTOK

[Totok 10 15 venoBek; | npenoaasaTens Ha

]

['pynnoBoe npoeKTupoBaHue

[ToTtok 10 15 yenoBek — 5 komaH 1o 3
| yesjioBeka; | mpenojasaTellb Ha NOTOK

3aganus NMPOEKTHOTO H HCCJIEA0BATECJbCKOI0O Xapakrepa, BbIIOJIHAEMbI€ B paMKax

NporpamMmmbli:

Co3nanuMe poOOTa, KOTOPBIM YIpaBlsieTcss ¢ TMOMOILIBIO OJIHOIO M3 IPeIOKEHHBIX
cniocobos: UK, Bluetooth, Wi-Fi, aBromMaTiueckuii pesxum.

YyeOHO-TeMAaTHYECKHH IJIaH 3aHATHH

| Conepkanue ' MeToabl Pecypcsi Tpynoémkocrn
Tema. Kpamrkas | Memoouw: Heobxooumwie  pecypcwi | Tpyooemkocmo
cooeprcamenbHas COBMeCmHOI oA opeanuzayuu | 0N Y4aujuxcs.
xapakmepucmuka desmenvHocmu | 0eamenbHoCmu Bceco (8 mom
neoazoza u yucre —  noo
| yaawuxcs PYKOB0OCMBOM
[ neoazoza)
OcHOBBI Jlexkuust Owunaiin-nardopma  juis | 2 yaca
pPOOOTOTEXHUKH " IPYNIOBLIX 3BOHKOB
IpOrpaMMHPOBaHHUs
IIporpammupoBanue B | [lpaktuueckoe Owunaiin-nnardopma  juist | 7 4acos
TinkerCad 3aHsTHE IPYINOBBIX 3BOHKOB,
TinkerCad
OrGopounsle 3ananus | TectupoBanue Omunaita-inatpopma  aas | 3 yaca
[IpakTuka IPyNIOBBIX 3BOHKOB,
TinkerCad
OcHOBBI Jlexuust AyauTtopusi, npe3eHTauus | 2 4aca
poOOTOTEXHUKH u
| IpOrpaMMHUpPOBAHUS
- OcHOBbI [IpakTHueckoe Aynuropus, npe3eHrauus, | 4 4acos
NpOrpaMMHpOBaHHS 3aHsITHE Jlunamuxa MoTuk M1
[ IporpammupoBanue [IpakTnueckoe Aynuropus, npe3eHTauus, | 2 yaca
‘konTponepa MoTuk 32 | 3ausitne Jlunamuka MoTux M1
N3yuenne [IpakTHueckoe Aynurtopus, npe3enrauus, | 10 yacos
nepudepuiHbIX 3aHATHE Junamuka MoTuk M1
YCTPOHCTB B 3 - 7
H3yuenue criocobos | [IpakTuueckoe AynuTtopus, npesenranus, |2 yaca
ylpaBjieHUss poOOTOM | 3aHsATHE Jlunamuka MoTuk M1 |
IIpencraBnenue - Obcyxnenune Aynutopus, npe3eHTanus | 2 yaca

Oyayuero npoekra

|




KonctpyupoBanue [IpakTHyeckoe Ayautopus, | 2 yaca
| poboros 3aHATHE Jlunamuxa MoTuk M1 7 J
' 3D-nevath [TpakTueckoe Ayauropus, 2 4aca |
JIOTIOJIHUTEJIbHBIX 3aHATHE Jlnnamuka MoTuk M1
| netayet » 3D-npunTep
' Cosnmanne CV pobotom | IIpakTideckoe AyauTtopus, 8 yacos
3aHATHE Jlunamuka MoTuk M1 |
3almra npoexTa O06cyxaeHue | Ayauropus, npe3edtauus | 2 yaca
Uroro: 48 yacos

o - ﬂllCI’ﬂaHl/llOHHa}l H4acnibv npocpamMmesl

TpeGoBaHHs K YCJTOBHAM OpPraHH3auHu o0pa3oBaTe/IbHOIO npouecca:

Jlist npoBeieHust 3aHATUI TPeOyIOTCS ay IMTOPUU, OCHALIIEHHBIE JIOCKOHM, KOMITbIOTEpaMH
M MYyJIbTHMEJHHHBIM TPOEKTOpOM. Jlisi pa3MHOKEHUsT B HEOOXOJMMOM  KOJIMYecTBe
TpeOyeMbiX pa3JlaTOYHBIX MaTepHalioB TpeOyrOTCs NpuHTEp W cKaHep (wnu MOY).
O6opynoBaHue Ui NPAKTUHYECKUX 3aHIATHI TpedyeTcst poOOTOTeXHUYECKHIi Habop.

HeoOxonumoe 115t NpoBeIeHHs 3aHATHIH 000py10BaHHe:

Ne | HaumenoBaHue 4 KouaunuecrBo

1 [lepconanbHplii KOMITBIOTEP 15

2 | ObpazosarenbHblii HabOp «/lnHamuka HoTuk M1» 5

3 | 3D npunrep - 7 2-5

Ouenka peajin3alui H o0pa3oBaTe/ibHbIe Pe3yJabTaThl IPOrPpaMMbl:

 Conep:kaTe/ibHblil MOAYJIb Bua ouenkn KTo0 onennBaer \
' Beinonnenue 4 3almMTa | 3auer Komuccuss  —  HacTaBHUK M
| IPOEKTa KOMAH/IOii OCTaJIbHbIE KOMaH/1bl

TpeGoBanus Kk KaapoBomy obecrne4eHHIo:

[Iporpamma peanusyercs npenojaBaTessiMU BbICIIMX YUCOHBIX 3aBEJACHUH U YUUTEIIAMH,
MMEIOIIMMH  BBICHIYIO KBaJIM(PUKAMOHHYIO KaTteropuio. Jlo mpoBeaeHus TNpPaKTHYECKUX
3aHSTUH TakKe JOIMYyCKAIOTCS aCMHUPaHThbl TEXHUYECKHUX BbICIIMX Y4YEOHBIX 3aBe/IeHHI,
NPOSIBUBIIWE CKJIOHHOCTH K ME€AAaroruyeckoi aestenbHocTH. [loaroroBka u conpoBoxaeHue
MPaKTHYECKUX pabOT NPOU3BOAMTCH yueOHO-BCIIOMOraTe/IbHbIM MEPCOHANIOM, HMEIOLIUM
BbICILIEE WJIM CpejiHee crielranbHoe oOpa3zoBaHue. Peain3aimio nporpaMMel OCYIECTBISET
«llentp UHTennek».

JIIeKTPOHHBIE pecypchbl NPOrpaMMbl:
[To mepe HeOOXOAUMOCTH.
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IKCNEPTHOE 3aKTI0YeHIEe HA J0N0IHHTEILHYI0 0011e00pa3oBaTe/IbHYI0
oduIepa3zBHBAKIIY IO NIPOTPAMMY
«CTpoum poboTos Ha Arduino» - 6a3oBbIii ypoBeHb, 48 yacoB

1. I'lenaror: Komoes Maxcuv Koncemanmurnoeuy

2. O0was XxapakTepuCTHKa NporpamMmbl: « Cmpount pobomoe na Arduino» - 6azoewiil yposern

* obpazoare/ibHas 001aCTh: onoanumeIbias OMYepazeusaloOwas nPOZPaAMMa MexHU4ecKo
HanNpPaeIeHHocmu;

* anpecar: ooyvaiowuecs 11 — 14 aem;

* cpok peanusaiun nporpamMmel: 48 yueonnix yacos na oaze I'bY JO «llenmp Humennexm»,

* CTerneHb HOBW3HBI TPOTPAMMHOIO Kypca B CHCTEME JIOTIOJIHUTE/IBHOTO 0Opa3zoBaHus
JAETER: UCNONb3YEMEA UCCAeO0BAMETbCKUL MEMO) 0OVUCHU - 0OYYAIOWUEC CAMOCMOSAMENbHO
uzyuarom: npocpavmMuposaiue MUKPOKOHMPOIAePos, Koncmpyuposanue puf)omoe. cozoanue
cucmem ynpasieHus, UHMEPHEM 6euel, OCHOBbL 1€ KIMPOHUKU.

* B 4eM OpHUIHMHAIBHOCTH PELEH3UPYEMOI MporpaMMbl M €€ COOTBETCTBHE YUPEKICHMIO
JOTNOJIHUTENIBHOTO  00pa30BaHUA. Hpocpavva NOTHOCMbBIO  COOMBEMCMAEYEem  Mpedoeanusm
A6MOPCKUX  NPOSPAMM OIS YUPescoenuit  QonoInumebno2o  oopazosanusd. ke peanuzayus
NPOBOOUMCH 4epe3 NOUCKOBO-UCCIeO0GAMETLCKYIO OCAMeIbHOCMb, YMO 6 60CNUMAMeIbHOM
acnekme cnocooOCmeyem camopeaiuzayui 0OVYaIoWuxc 0emexo2o 00veounenus u Haz06020
00pazoeame1bHOc0  YUPENHCOCHUS 6 PAMKax —uHmezpayuu  OONOIHUMETbHOZ0 U 001e20
00pazoeanl;

* KauecTBO 110/1a4M MaTepuana ¢ TOYKM 3peHus 1podeccunoHanuiMa U rpaMOTHOCTH: ¢ MoYKu
3peHUst  NPOPEeCCUOHATUIMA U PPANMOMHOCII,  NPOCPAMMHBLI  MAMEPUAT  UBNONCEH 6
COOMEEMCMEUE ¢ KPUMEPUSIMU OYCHKU AGMOPCKUX 0OPA308AMETbHBIX NPOSPAMM.

3. XapakrepHucTHKa CTPYKTYPBI NPOrpamMMbl (KpaTKoe ONMCcaHnue vacTel U UX aHalu3):

* noAcnumebHas 3aNUCKA 6KI1I0YAeM 1edb, 3a0aq U NPUHYUNLL NOCMPOCHUS 0OPA306aMeIbHOL
npospammbl, 000CHOBANDI AKRMYATbHOCHL U HOBU3HA /)(I(j()nlbl,' yKazamnvl Cpoku peaiuzayuu u
aopecan.

*co0epocamebuas Hacms nPOPAMMbl PACKPLIGACH NPOPAMMUPOCAHUE MUKPOKOHMPOILIEPOS,
KOHCMPYUPOBAHUE MAKEMOE,  CO30AHUEC  CUCMEM  YAPABICHUs, UHMEPHEM  6euen, OCHOBbI
WEKMPONUKY, NPEOCMABIEHUEe COOCMEEHNONU UOCU 6 BUOE CMAPMAnd.

fmemoouveckas — Hacme  NpOPAMMbL  COOCPIUHCUM  XAPAKMEPUCIIUKU — NEOA2OSUYECCKUX,
NCUXON02UMECKUX, OPAHUIAYUOHHBIX VCTO6UIL, HEOOX0OUMBIX Olsl ROIVUEHUA dPhexmusnoo
00pazoeame b0 Pe3yIbmama, packpbléaem Memoouxy pabomsi Hao coOePUCAHUEM YHEeOHO20
wvMamepuaia, mMexHo102uU, Gopmel U Memoobl YieOHO-60CNUMAMETLHOP0 NPOYECCd, CUCMEMY
omeneNcueanus U uRcayuu - pe3viemamos,  MemoouKy — OYeHKU — KOMHNEeMeHMHOCMmel
00YUaOuUXC,

*npakmuyeckas 4acme. UCNOAL3OGANUC NPOZPANMMHBIX CPeO OIS CO30ANUs CKemyel, co30anue
npoexkmos 6 niamgopmax ons Humepnema sewen, mooeauposanue ¢ CAIIPax, ucnoavsoeanue
naxemoe Microsofi Office.

4. SI3bIK ¥ CTHIIL M3JIOKEHUS OTJIMYACTCS YETKOCTBLIO, ICHOCTBIO, YOEAUTEILHOCTBIO H JIOTHKOM.
5. Bce npejicTaBlIeHHbIE MaTEPHAITBI TPOTPAMMBI COOTBETCTBYIOT crieliM(UKe A0TOTHUTETEHOTO
oOpazoBanus. [ 1anHupyercs, 4To KaxkAablii €€ BbIITYCKHUK:

*oOpemem HAsLIKU 61A0CHUA PabOMbl ¢ PAZIUYHBIM 000PYVOOGAHUEM

payumeum sHanus 6 001acmu npoepamMmMuposan s

*CyugecmeeHHO ROBLICUM CE0U YPo6eHs 6 oonacmu 3D-Mo0eauposanus u KOHCMPYUpOBanus
*l{ayuum('}l Ha OCHOGE AHATU3A KOHKPEMHbIX L'lll”_\'lll{lll.l cmasuns ﬂ(.’[)(.’() CoO0U MexXHUYeCKUe
3a0auu U CaMOCMOAMEIbHO UX PEULAMb;

*noayuums nasviku 6 ooaacmu cozoarus loT-npoexkma



*npuodpemem undCeHepHble HAGLIKU,

*)7[7(){/)()[71181111101{11}1 U NONYVIAPUIAYUS UHIKEHEPHOO ()6]703()801”1}1.

6. ABTOp rpaMOTHO OTOMpAET COAEpHaHUe 3a/1aHuii, T.e. ONUpaeTcs B OTOOpe CoAepKaHUs Ha
HOPMATHBHBIE JIOKYMEHTBI 110 JIONIOJHUTEILHOMY 00pa3oBaHMIO: BlIaJeeT BapUaTHBHLIM
apceHasIoM BOCITUTATENbHBIX MOIX0I0B U TEXHOIOIHIi: peau3yeT IMYHOCTHO-OPUEHTUPOBAHHBIN.
noaxoja B pabore ¢ OOydHalOIUMMMCH, T.€. BIAJEeT W MOXKET NPUMEHHTH JIHArHOCTHYECKHE
METOJIMKH, HanpapieHHble Ha W3YYeHHE JTHUHOCTH 00yuaroUMXCA; MCNONb3YEeT COBPCMEHHBIE
oOpaszoBaTesibHbIC W BOCHMTATENIbHBIE — TEXHOJNOIMU;  CIMOCODCTBYET — COLMANU3AlAM M
dopmupoBaHHI0 00IIEH KyaBTYPhl JTHYHOCTH 00YHAIOUIMXCA; WMEET OIBIT KOHCTPYUPOBAHUS
pazMyHBIX  (POPM  MCHXOIOTO-TIEarorHieckoil JIeSTeIbHOCTH; 00N1aaeT CrOCOOHOCTAMM K
pediekcHu U camopedIeKCHU IEATETLHOCTH.

7. OO0t BBIBOJ O KaYeCTBE MPOrpaMMbl U PEKOMEH/IALIMK MO €€ UCTI0JIb30BAHUIO!

Aemopckas  obpazosamenvias  npocpamma  «Crpoum  podoroB Ha  Arduino»
OPUCHIUPOSAHA HA PA3GUMUE MEXHUYECKUX U MEOPYECKUX CROCOOHOCHMEN U yMeHui
OOVUAIOUUXCA, OP2AHUZAWUIO  HAYYHO-UCCTCO06AMENBCKOH  0CAMEAbHOCMU,  NO0Z0MOBKY
HPOCKMOE HA PASTUYHBIC MEPONPUAMUA 6CCPOCCUNCKOZ0 U PE2UOHAILHO20 YPOBHA.

UsieH HKCMepTHOTO COBETA, KAHAU/IAT 1earoruueckuX HayK,
JIOUEHT Kadeapbl FKCnepuMeHTanbHOH QU3nKu
Caukr-TTetepOyprekoro nonuTexHuueckoro ynueepeutera Iletpa Beaukoro

: {517 Jleonosa H.A
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