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Hupexktop MbOY
«Paudcexas COLL 3MP PT»
/3.3. SAradaposa/

«PaccMoTpeHno» «CoryiacopaHo»

PykoBonurens MO 3amecTuTenb qupekropa no YP
/H.JA. MunBanuesa / MBOY «Paudckas COILI

[Tporokon Ne 1 3MP PT»
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PABOYAS ITPOI'PAMMA
BHEYPOYHOM IEATENBHOCTH

PoGororexHuka 4 Kiace

Hanpapienue MHXEHEPHO- TEXHUUYECKOE
Kinacc (rpynna) 4

KomndecTBo yacoB B Heneno 1 yac
KomnyectBo Henens 35

KonnuectBo yacoB 3a yueOHbI rog 35

@®.1.0. pykoBoautenss Munpanuesa H./I.
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IMosicHuTEILHAA 3aIINCKA

AKTYaJIbHOCTB JaHHOM IPOrpaMMbl B TOM, YTO OHA PeaIu3yeT MOTPEOHOCTH 00yJaroImuxcs
B TEXHHYECKOM TBOPYECTBE, Pa3BUBACT MH)KCHEPHOE MBIIUICHHE, COOTBETCTBYET COLMAIIBHOMY
3aKa3y o0IIeCTBa B HOJrOTOBKE TEXHUUECKU I'PAMOTHBIX CIIELIUATHUCTOB.

AKTYyanpHOCTb Pa3BUTHS 3TOM TEMBbI 3aKJIFOYAETCS B TOM, YTO B HACTOSIIMA MOMEHT B
Poccun pa3BuBarOTCsS HaHOTEXHOJOTMHM, MEXAHUKA, DJIEKTPOHHKA M NPOrPpaMMHUPOBAHUE. YCIIEXH
crpansl B XXI Beke OymyT ompenensiTh HE MPHPOJHBIE PECYPCHI, @ YPOBEHb MHTEILICKTYaJIbHOTO
IIOTEHLIMAa, KOTOPBI OIpENesieTCsl YPOBHEM CaMbIX IIE€PEJOBBIX Ha CErOAHSIIHUN JCHb
TEXHOJIOTHH. YHHUKaJIBbHOCTh OSCIMIOTHBIX TEXHOJIOTHA 3aKIII0UaeTCs B BO3MOKHOCTH OOBEINHUTD
KOHCTPYMPOBAaHUE M IPOrpPaMMHPOBAHHE B OIHOM Kypce, Y4TO CHOCOOCTBYET HMHTEIPUPOBAHUIO
npernogaBanus WHPOPMATUKH, MATEMATHKH, (PU3UKH, YEPUCHHUS, €CTECTBEHHBIX HAYK C Pa3BUTHEM
MHXCHEPHOT'O MBIIUIECHUS, Yepe3 TEXHUYECKOE TBOPUECTBO. TEXHMUYECKOE TBOPYECTBO — MOILHBIN
MHCTPYMEHT CHHTE3a 3HAHMM, 3aKJIa/IbIBAIOIINM ITPOYHBIE OCHOBBI CUCTEMHOI'O MBINUICHHS. Takum
00pa3oM, HH)XEHEPHOE TBOPUECTBO U JIaDOPATOPHBIE UCCIIEJ0BAHUS — MHOTOTPAHHAs 1€ATEIbHOCTD,
KOTOpast JOJ’KHA CTaTh COCTABHOM 4acThIO MOBCEJHEBHOM JKU3HU KaKI0r0 00y4aroIerocs.

®opma 00yueHus: OuHas

TpynoemkocTs nporpamMmmsl: 34 y

Bo3spact ywammxcsi:12-16 ner

Pexum 3anaTuii: 1 pas B Hegemo o 1 gacy

Heanb: oOyueHHe MWIOTHPOBAHUIO M 3HAKOMCTBO C  YCTPOHCTBOM OECHHIIOTHBIX

JIETaTENIbHBIX aIapaToB.

3agaum:
1. JlaTh mepBOHAYaIbHBIC 3HAHUS O KOHCTPYKIIMU OCCHMIIOTHBIX JIETATEIbHBIX allllapaToB;
2. HayLII/ITI) npueMam 0€e3011aCHOT0 IMUJIOTHUPOBAHUA 6€CHI/IJIOTHI)IX JICTATCJIbHBIX allllapaTOB;
3. Hayuuth npriemam a3pohoTOChEMKH.
I[Inanupyembie pe3yJabTaThl
[Tporpamma 1mo3BoJIIET AOOMBATHCS CIEAYIOUIMX PE3yIbTATOB OCBOCHHS 00pa30BaTEIbHOMN
IIpOrpaMMBI:
B nuunocmuom HanpaejlerHuu:

e CchOPMHPOBAHHOCTh  IIO3HABATCIBHBIX WHTEPECOB, HHTCIUICKTYAJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN ydaluxcs;

*  CaMOCTOSTEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH M IPAKTUYCCKUX YMCHHIA;

° TOTOBHOCTH K BI)I60py JKU3HCHHOI'O0 IIYTH B COOTBCTCTBHUU C COOCTBEHHBIMU HHTCpCCaMu H
BO3MO)KHOCTSIMHU;

* CTpEMJICHHE K CAMOPA3BUTHIO, CAMOOOPA30BAHHIO U CAMOBOCIIUTAHUIO

*  CcHocoOHOCTh paboTaTh ¢ MHPOPMAIUCH B TII00aIHHBIX KOMIIBIOTEPHBIX CETSIX.

B memanpeomemuom nanpagnenuu

® OBJIAACHHUC HAaBbIKaMH CaMOCTOATCIBHOT'O HpI/IO6p€T€HI/I$[ HOBBIX 3HaHHfI, opranu3anvun yqe6H0i/’I
NeSITeIIbHOCTH, TIOCTAHOBKH 1IEJIeH, TUIAHUPOBAHUS, CAMOKOHTPOJISI M OLEHKH PE3yJIbTaTOB CBOCH
ACATCIIBHOCTHU, YMCHHUAMU NPCABUACTDL BOSMOKHBIC PC3YJIBTAThl CBOUX HeﬁCTBHﬁ;

e MpUOOPETCHHE OIbITa CAaMOCTOSTEIBLHOTO IIOMCKA, aHanu3a W orbOopa WHPOpPMAIMH C
UCITIOJIb30BAaHMEM Pa3JIMYHBIX HMCTOYHUKOB M HOBBIX HWH(POPMALMOHHBIX TEXHOJOTHH IS
PCIICHMA IMO3HABATCIIbHBIX 3a/1a4;

® PpPa3BUTHC MOHOJIOTUYECKON U HHaﬂOFHHGCKOﬁ pcun, YMCHHUSA BbIpa)XKaTb CBOU MBICIIM U
CIOCOOHOCTH BBICTYIIMBATh COOCCEIHHMKA, MOHMMATh €ro TOYKY 3pEHHs, MPHU3HABATh IPABO
JPYyToOro YeJioBeKa Ha HHOE MHEHHUE,

¢ OCBOCHHUC IIPpHUECMOB HeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTyalUAX, OBJIAACHHUC OSBPUCTHYCCKUMU
METO/IaMH PEIIeHHsI TPOOIIeM;

e (opMHUpOBaHHE YMECHHU pa0OTaTh B TPYIIE C BBHIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH,
NPEACTaBIISITh U OTCTauBaTh CBOM B3TIISBI H YOCIKICHHUS, BECTH JUCKYCCHIO.



® OBJIaACHUC criocodbamu opranu3aivu LeJjcnojarainuvs, IJIaHUPOBAHUA, aHAJIM3a4, pe(l)ﬂeKCI/II/I,

CaMOOIEHKH.
B npeomemnom nanpasnenuu:
e YMeHHue NPOBOJUTH HACTPOIKY U OTIAAKY KBAAPOKONTEPA;

e Braagenue HaBBIKAMH yhpaBJICHUA KBAJAPOKOIITCPOM B IMOMCIICHHUU,

a3poPOTOCHEMKOI;

e 3HaHMs YCTPOMCTBA U MPUHIMIA JEHCTBUSI KBaJPOKOITEPOB;

e VYMeHHe OOHOBIATH IPOrpaMMHOE 00eCIIeYeHNE MOIETHOTO KOHTPOJLIEPa;
e VYMeHHE JOKJIAJIbIBaTh O PE3yjIbTaTaX CBOETO HCCIIEHAOBAHUS, WCIIOIb30BATh CIPABOYHYIO

JTUTEpaTypy U Jpyrue UCTOUYHUKU MH(POPMALIUU;
e VYMeHHuE pallMOHAIFHO U TOYHO BBIMIOJIHATH 33JJaHUE.
Yuenuk nayuumcs

e co0OmoaTh MpaBuiia OE30MaCHOTO YIIPaBJICHUs OECIIMIIOTHBIMY JIETATENIbHBIMU alllapaTamy;
MOHUMATh MIPUHIIMII JCHCTBHS U YCTPOICTBO KBaIPOKOIITEPA;
MOHUMATh KOHCTPYKTUBHBIE OCOOEHHOCTH PA3IMYHBIX MOJIENIEH KBaIPOKOIITEPOB;
MOHUMATh KOHCTPYKTUBHBIE OCOOEHHOCTH y3JI0B KBaIPOKOINTEPA;
CaMOCTOSITENILHO pelIaTh TEXHUUECKUE 33[]a41 B IIpoliecce paboThl ¢ KBAAPOKONTEPOM;

IUTAHUPOBAThH XO/I BHIMIOTHEHUS 3a/IaHUS;
®  MPOU3BOAUTH AIPOPOTOCHEMKY.

Yuenux noaysum 603MONCHOCMb HAYYUMbCAL!
IlonmMmath IMPUHIAIT pa6OTI>I CHUCTECM aBTOMATU3allU KBAAPOKOIITCPOB.

®opMbl 00y4eHusI: TPYNIOBas ¥ UHIMBUIYyaIbHAs.

MeToabl 06y‘leHI/lﬂZ HaFHHHHO—HpaKTquCKHﬁ, O6’L$ICHI/IT6J'IBHO—I/IJ'IJ'H-OCTpaTHBHBIﬁ, HYaCTU4YHO

ITOMCKOBBIN, UTPOBOM.

Y4eOHO-TeMaTHYECKOE IUIAHMPOBAHNE

No Tema KomnuectBo | Kanenpapueie | ®aktuueckue
n/m JacoB CPOKH CPOKH
Paszoen 1. Beeoenue 6 kypc (3uaca)
1 Teopus BILJIA. Uctopus CO3/1aHus, 1
pazHoBunHocTH , mpuMeHnenue BIIJIA. Bunbr
KOIITEPOB
2 OcHoBHbIE ~ 0a30BbIC  DJIEMEHTHI  KOMTEpa. 2
ITonérubiit KOHTPOJLIED. KonTpomnnepst
JIBUTareneid. becKoeKTOpHbIE U KOJUIEKTOPHbIE
MOTODBEI.
3 [lpaBuma ©e30macHOCTH TMpH MOATOTOBKE K 1
ToJieTam, yIpaBIeHAN OeCTIHIIOTHBIM
JICTATCJIIbHBIM allapaToM
Paszoen 2. Ilpeononemnan nodzomoexka, Hacmpoiika keaopoxkonmepa (2 uaca)
4 3HakoMCTBO ¢ kBaapokontepamu Tello, Mavic 2
AIR.  H3yueHwe  KOMIIOHEHTOB.  3apska
AKKYMYJISTOPHBIX Oarapeii, YCTaHOBKA.
YcraHoBKa, CHATHE 3allMTHOM KJIETKU. 3aMeHa
MIPOTIEIIIEPOB
5 PaccmoTpeHne BO3MOMKHBIX HEHCIPABHOCTEU 2
KBaJIpOKOIITEPA u nyTein yCTpaHEHHUS
HEUCTIPAaBHOCTH
Pazoen 3. Buzyanvnoe nunomuposanue (13 uacos)
6 Teopust pydHOro BU3yaJIbHOI'O HMUJIOTUPOBAHMUSL. 2

TexHnka 0e301aCHOCTH pu JIETHOM

Ha Yyluue u




SKCILUTyaTallii KONTepOB

7 IlepBeiii B37MET. 3aBHCaHWE HA MAalOMl BBICOTE. 2
IIpuBbIKaHUE K IIYJAbTY YIPAaBICHUS.

8,9 | Ilonérer Ha xomrepe.Bznetr. Bucenwue. Ilonér B 4
30He nuiioTaxka. Briepea-Haszazn, Bj1eBo—BIpago.
ITocanka

10, | ITonérer Ha KomITEepe. B3meT. 4

11

12, | Ilon€t mo kpyry, ¢ yaep>KaHHEM U U3MEHEHHEM 4

13 | BeicoThl. [locajaka

14- | Ilonétst Ha xonTepe. Baner. Ilomersr mo 6

16 | 3agaHHOM  TpaeKTOpUH, C  Ppa3BOpPOTOM,
U3MEHEHUEM BBICOTH, NPEoJOICHUEM
npenstcTeul . [Tocanka.

17 | Honet ¢ ucnons3oBanueM (PyHKIUU yIEpKaHUS 4
BBICOTBI u Kypca. [Ipoussenenue
a’pohOTOCHEMKHU

Conep:xaHnue nporpaMmsl

Pasnen 1. BBenenue B kypc (3 yaca)

Teopus. Uro Takoe BITJIA. Uctopust co3manusi, pa3HOBUAHOCTH, IPUMEHEHHE OCCITMIIOTHBIX
JIeTaTebHBIX amlapaToB B HaIle Bpems, B Ommkaimem Oymymem. Bunsl kornrepoB. OCHOBHEIC
0azoBble aneMeHThl komtepa. llonérueiii  kouTpomnep. KonTpomneps nBurateneit. bec
KOJIJIEKTOPHBIE U KOJUIEKTOPHBIE MOTOPHI

[IpaBuna 06e30mMacHOCTH TMpPH TMOATOTOBKE K TOJETaM, YNPaBICHUH OECIHIOTHBIM
JIeTaTEeIbHBIM aIllapaToM
Dopma nposedenus 3anamuil — yaeOHasi TUCKyCCHs, SBpUCTHUEcKas Oecena

Pa3znea 2. [IpennosieTHasi NOAroTOBKa, HACTPOIiKA KBaJpoKonTepa (2 yaca)

Teopus. 3HakoMmcTBO. M3yueHne KOMIIOHEHTOB. 3apsakKa aKKyMYJISTOpPHBIX Oarapeil,
YCTaHOBKAa. YCTaHOBKAa, CHATHE 3alllUTHOM KIJIETKH. 3aMeHa MHponeiuiepoB. Paccmorpenue
BO3MOJKHBIX HEMCIIPABHOCTEH KBaJAPOKOIITEPA U MyTEH YCTpaHEHUsI HEUCIIPABHOCTH.

IIpaktuka. IIpakTuueckas paboTa C NIpPeAOCTaBIECHHBIMU KBaJpPOKOITEpaMH, H3ydeHUE
KOMIIOHEHTOB, OTpa0OTKa TEOPETUYECKUX 3HAHUM IO TMOATOTOBKE U 3aMEHE DJIEMEHTOB
kBazpokonrepa. Hactpolika, NOIKIIOYEHNE annapaTypsl.

Dopma _nposedenusi 3anamuli- TPAKTUKO-OPUCHTUPOBAHHBIE yueOHbIC 3aHATHS, paboTa B MHHU-
rpymnmnax

Pasnen 3. BusyanbHoe nuinorupoBanue (13 yacon)

Teopus. Teopuss pydHOro BH3YaJbHOIO MNWIOTHpOBaHUS. TexHuka O€30MaCHOCTH INpHU
nétHoM sKcruryatauun kontepos. [loBropenue Tbh. Teopermyeckue 3HaHMS 1O B3JETY, IOJIETY
BIIEpE]l, Ha3aJ BJIEBO, BIIPABO, 3aBUCAHMIO B BO3/YX€E, a TAK )K€ 110 U3MEHEHUIO BBICOTHI.

[paktuka. [Ipaktuyeckass pabora ¢ NPEIOCTABICHHBIMH KBAJPOKONTEPAMH, IMOIyUCHHE
IIEPBUYHOIO OIIBITA YNPABIEHUS KBAaJPOKONTEPOM. PazBUTHE HABBIKOB yNpaBICHMs, IOATOTOBKH U
HACTPOWKHU KBaJIPOKOTEPA.

OOyueHue B3/I€Ty, MOCAJIKH, YyAEp)KaHUIO BbICOTHL. OTpabaThiBaHHE NPSMOIMHEHHOIO
I10JIETA, MO0JIETA 10 KPYTY C yIep>KaHUEM U U3MEHEHHEM BbICOTHI. [losieThl 110 3aaHHON TPaeKTOpUH,
C Ppa3BOpPOTOM, HU3MEHEHHEM BBICOTHI, INPEONOJeHUEM MpensaTcTBuil. llonersl ¢ H3MeHeHueM
TpaekTopuu . A3pohoToCheMKa.

Boinonnenue noneros Ha BpeMs. COpeBHOBATENbHBIN 3Tall CPEAM ydalIUXcs Kypcea.

Dopma npoeedenus 3anamui-  TPAKTUKO-OPUEHTHUPOBAHHBIC YUeOHbBIE 3aHATHS,pad0Ta B MHHU-

rpymnmnax

KoHTpo1bHO-0LIEHOUYHbIE CPe/ICTBA



OcBoeHue HpOl"paMMH COMMPOBOXAACTCA TCKYLIHMM KOHTPOJIEM YCIICBACMOCTHU YYaAIlIUXCA.
TGKYIIII/Iﬁ KOHTPOJIb IMPOBOAUTCA B TCUCHUC BCCIro Iepuoaa 06yT-I€HI/I$[ AJId OTCIIC)KMBAHWA YPOBHA
YCBOCHUA TCOPECTUUCCKUX 3HaHI/II71, IMPAKTHYCCKUX YMGHI/Iﬁ n CBOGBpeMeHHOﬁ KOPPEKTUPOBKH

o0pa3oBareIbHOTO IpoIecca B GopMe MeIarorndecKoro HadoICHNS.

MexaHu3m oueHnBaHus 00pa30BaTeIbHbIX Pe3yJIbTATOB

OnennBaemMble
napaMeTpsbl
/Onenkn

Hu3knii

Cpennmnii

Bricokuii

YpoBeHb TEOPETHUUECKHUX 3HAHUIN

OO0yuaromumiicst 3HaeT

OOyyarormmiicst 3HaeT

OO0yuaromumiicst 3HaeT

dbparmeHTapHO M3Y4YEHHBIN W3YYEHHBII
M3Yy4YEHHBII Marepuai, HO JJIs Marepuain. Moxer
MaTtepuail. IIOJIHOTO PAaCKPBITUSL | JaTh JIOTUYECKU
N3noxenune TEeMBbI TpedyeTcst BBIJICP’KaHHBIN OTBET,
Marepuana JOTIOJIHUTEbHBIE JEMOHCTPUPYIOLINNA
cOMBYUBOE, BOIIPOCHI MOJIHOE BIAJCHUE
TpeOyroriee MaTepHUaIOM.
KOPPEKTUPOBKU YposeHb
HaBOSIIIUMU IPaKTUYECKUX
YpoBeHb NPaKTUYECKUX HABBIKOB U YMEHUH
Pa6ora ¢ BITJIA, Tpebyetcs Tpebyercs Yetko u 6e301macHo
TEXHHUKA MTOCTOSTHHBIN MEPUOINYECKOE pabotaer ¢
0€30MacHOCTH KOHTPOJIb [IeJ]arora 3a | HallOMUHAHUE O TOM, | 000pYyJOBaHHEM
BBITIOJTHCHUEM MTPaBWII | Kak paboTaTh ¢
110 TEXHUKE o0opynoBaHuEM
0e30MacHOCTH
CnocoOHOCTh He moxet Mosker noaroToButh, | CriocodeH
MOATOTOBKU U MOATOTOBUT, HacTtpouth BIIJIA npu | camocTOsITENIBHO
HACTPOWKHU Hactpouth BITJIA 6e3 | mojackaske nmemarora MOJATOTOBUTD,
OECIIMIIOTHOT'O IIOMOIIIY IIeJ1arora Hactpouth BITJIA 6e3
JIeTaTEIHLHOTO MOMOIIIU TIeJjarora

aIrapara K 1oJICTy

Crenenn Tpebyercst Hyxmaercs B CamocTrosiTensHO
CaMOCTOSITEJIbHOCTH IIOCTOSIHHBIE MIOSICHEHUH BBINOJIHAET ONEPALAN
ynpasienus bIIIA MOSICHEHUS Ilelarora | IOCIEAOBAaTEIbHOCTA | IIPU YIIPABICHUU

IIpU yIIpaBJICHUN

paboThI, HO CITIOCOOCH
1ocJie 0ObSICHEHUS K
CaMOCTOSITENIbHBIM
JEACTBUSM

BITJIA 0Oe3 moackasku
rejarora

KauecTBO BBITOJIHEHUS

paboThI

HaBsiku ynpaBnenus
B LI€JIOM IIOJIy4Y€EHBI,

HaBbIku ynipaBieHus
B LIEJIOM IIOJIy4Y€HBI,

HaBsiku ynpasinenus
IIOJIyYE€HBI B II0JIHOM

HO yIIPaBJIEHHUE ynpasiieaue bITIJIA o0bemMe, MPUCYTCTBUE
BITJIA HEBO3MOXKHO BO3MOYHO 0€3 nejarora He

0€e3 IpUcCyTCTBUS IIPUCYTCTBUSA TpeOyercs

nejgarora nejgarora




OneHka NPOMEXKYTOUHBIX PE3yJlbTaTOB MO TeMaM W HMTOTOBBIE 3aHATHS MPOBOISTCS
pa3HbIX (hOpMax: TECTUPOBAHKE, COPEBHOBAHUSI.

YcioBus peaqu3anuu NporpaMmbl

MarepunajbHO-TeXHHYECKOE oDecnedeHne

1. xBagpoxonrtep pupmsl Tello — 3 mT.
2. kBagpokonTep MavicAIR — 1 mrT.
3. HOyTOYK — 5 mT.

4. nnanwer -1 mr.

5. NHTepHer

HNuTtepHeT-pecypcebl, AJs peaju3aliu MPorpaMmbl

TeopeTudeckuii Mmarepuan
1. https://ru.wikipedia.org/wiki/MynbTukontep- o01mii 0630p KBaJIpOKONTEPOB
2 https://ru.wikipedia.org/wiki/DJI_Mavic - 0630p kBagpoxontepa DJI Mavic
3.http://mediaworx.ru/wp-content/uploads/2018/05/Tello_ User Manual V1.2 RU Lock.pdf-
pykoBoacTBO mosib3oBatens Tello
4. http://quad-copter.ru/dji-tello.html - 0630p kBagpoxonTepa Tello

Buneomarepuan
L.https://yandex.ru/efir?reqid=1598418066259983-988821731675122045400232-production-app-
host-sas-web-yp-150&stream_1d=vjVQrZRvkkKM —O630p DJI Mavic Air. Peructpanus npona.
2.https://yandex.ru/efir?reqid=1598418066259983-988821731675122045400232-production-app-
host-sas-web-yp-150&stream_1d=48c60799013bb55488bbfc72194cffas- 3anyctun Mavic Air 3a
ropu3oHT! TecT Ha MaKCUMabHYIO TaTbHOCTH IOJIET
3.https://dronnews.ru/obzory/dji/dji-ryze-tello.html- 0630p kBanpokontepa Tello

Cnmcok Jureparypsl

1. http://avia.pro/blog/ becnimioTHbIe JieTaTenbHbIe ammaparsl. J{ponsl. Mcropus.

2. http://cyclowiki.org/wiki/ becniunoTHslii netarenbHbIN anmnapat — L{uknonenus

3. https://ru.wikipedia.org/wiki/ BecriunoTHBII neTaTeNbHBIN anmnapar — Bukumneaus

4. http://www.genon.ru/ Yto Takoe OeciuIOTHBIE JIeTaTelnbHbIe annapatel? — [ eHoH

5. http://www.nkj.ru/archive/articls/4323/ Hayka u »u3Hb. beCIUIIOTHBIE CaMOJIETBI: MAKCUMYM
BO3MOKHOCTEMN
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