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Bcepoccuiickas 01MMITHa/a NIKOIEHUKOB 110 (usuke 2015-2016 yu. r.
MyHununanbHeli Typ. 9 Knacce

Pewenue

ITockonbKy BONBTMETP HACANBHBIM, TOK 4€pe3 HEro He Te4ET, U OH DKBUBAJIEHTEH
pa3pbIBy B leH. AMIEPMETP MICaJIbHBIN, I09TOMY HaNpsHKEHUE HAa HEM HE NafacT,
CJIe0BAaTENbHO, aMIEPMETP SKBUBAICHTEH COCIMHHUTEILHOMY IpOoBOAy. Takum 00-
pa3oM, MoJIydaeTcsi SKBUBAJICHTHAs CXeMa, NT0Ka3aHHas Ha puc. 4a. DTy cXxeMy MOXK-
HO INIPOAHAJIM3UPOBATh, MOITAMHO NPHUMEHASA MpaBUia Pacuéra CONPOTHUBIECHHA Ul
IIOCJIEN0BATENLHOTO U NMAPaJIIENEHOTO COEMHEHHNS IIPOBOAHUKOB.

Puc. 4a

K HCTOYHUKY HanpspKeHUs MOAKIIOYEHBI IBE MapauIelIbHBIX BETBH: IIPaBas COCTOMUT
U3 OIHOTO pe3ucTopa (M aMIepMerpa, KOTOPBIH MOXKHO HE YUHTHIBATh, IIOCKOJIBKY
€ro CONPOTHBIIEHHE PaBHO HYJIIO), a JieBas COCTOUT M3 TPEX IOCIENOBATENbHO CO-
eIMHEHHBIX TOYHO TaKHX )K€ pe3ucTopoB. [ToHOE cOnpOTHBIIEHUE JIEBOM BETBH paB-

HO 3R. [lockombKy /1B€ BETBM COEIMHEHBI MapajUIeNbHO, MaJEHUS HANpsDKEHUH Ha
HHX paBHBI:

I
ILR=1,-3R, otkyma I, = 52

C npyroit CTOpOHBI,

Iy =1, = 24 MA,
I
11=§2=8MA.

BonbTMmerp nokasbIBaeT najieHne HaNpsDKEHHUs Ha IBYX IOCIIEN0BAaTENbHO COeqUHEH-
HBIX PE3UCTOpaXx, Yepe3 KOTOpble TeUeT TOK [;, 3HAUMT,

U
Uy = 2R, otkyza R = = = 1xOm.
21,
Torpa nanpsokenue ucrounuka Uy = [,R = 24 B.

©TAOY AIIO UIIM ITy6mukanus B IHTepHeTe MK MeYaTHBIX H3AaHHUAX
6e3 muceMenHoro coraacust TAOY IT1O LIIIM 3anperneHa.
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MyHununanbHeli Typ. 9 Kiacce

Kpumepuu oyenusanusn

Hcnonb3yercs, 4TO HANPSKEHUE HA aMIEPMETPE HE MATACT .....ccvevurereenrennenne. 1 6asn
Hcnonb3yercs, 4TO Y4epe3 BOIBTMETP TOK HE TEUET.....coueruverurerreerennrenerreneeennes 1 6asa
VKA3aHO, UTO Iy = 311 weeoiiiiieiieieieeee et 1 6aan
YKa3aHo, UTO [p = I5, U HAMIEHO I] .coeveeiiiiiiiiiiiieiiceeeeceee e 1 6aan
VKa3aHO, 9TO Uy = 2L1R oottt 2 dayu1a
Haii1eHO COMPOTHUBIICHHE R ......eeiiiiiiiieiiieiieiieeeteeeeee et 2 panna
HaRREHO, Uty = cv2 s v v oo s v o v svs s 3085 3055 5085 4445 540 #4408 0 e S R AR S B 5 65 2 dayna

Maxkcumym 3a 3a0auy — 10 6aj10B.

3amaua 5

Kamenp Opocunu ¢ rOpU30HTaIBHOM IUIOLIAKH I10]] YIJIOM K FOPU30HTY B Halpas-
JICHUM BEPTHUKAJIBHOH cTeHbl. KaMeHs ynpyro yaapuics o cTeHy M ynail Ha IUIomaj-
Ky. M3BecTHO, 4TO Bpems monéra OT MOMEHTa OpocaHMs 10 yaapa COCTaBWIIO tq, a
BpeMms monéra OT yjnapa A0 najueHus — t. Ompenenure, Ha Kakoi BBICOTE KaMeHb
ynapuicst o creHy. CTeHa MepHeHUKYIspHa IIOCKOCTH, B KOTOPOW JBIDKETCS Ka-
MeHb. BiusHueM Bo3ayxa MOXKHO NpeHeOpeys.

Peuwienue

ITycte h — BBICOTa, Ha KOTOpOW Mpom3owén yaap. Torna mis ABWKEHHsS KaMHS [0
yZapa BIOJIb BEpTUKAIbHON ocu Oy MOXKHO 3amucarh:

gt
s

TJIE Vgy— MPOCKIHUs HAYAILHONW CKOPOCTH KamHsl Ha ocb 0.

h = Voytl —

B MoMmeHT ympyroro ynapa MEHSETCSl TOJIbKO TOPU3OHTAJIbHAS COCTABIISIOIIAS CKO-
POCTH, IBIDKEHHE IO BEPTHKAIM MOXKHO pPacCMaTpUBaTh TaK, Kak OyATO ynapa He
6bu10. 3a Bpems t; + t, KaMEeHb OIATh yHajl Ha 3eMJII0, YTO COOTBETCTBYET ypaBHE-
HHIO:

2
gty +t3)
0= on(tl + tz) - T.
OrTcio/ia HaX0IUM, YTO Ha4anbHas BEPTUKAIbLHAS CKOPOCTh KAMHS paBHA
_gtitts)

on 2

©TAOVY AIIO UIIM ITy6mukanus B IHTepHeTe K MeYaTHBIX H3JaHHUAX
6e3 muceMenHoro coraacust TAOY IT10 LIIIM 3anperieHa.
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[ToxcraBuM 3Ty CKOPOCTH B NE€PBOE YpaBHEHHE M HalAEM BBICOTY, HA KOTOPOH Ipo-
u3ouien yaap:

gtit,
7

Kpumepuu oyenusanusn

YKa?)aHO, YTO BEPTUKAJIIBHBIE COCTABJIAIOIINE CKOPOCTU KaMHSA OO0 U IIOCIIC yaapa

0023215 SO USSP P PRSP 1 6ann
Boipaxkena BHICOTA YEPE3 Vgy, M £ (JTHOOO0E) .vvvvrnivrnrniniiiieieiiisisinesies 3 6auta
HaineHa MPOEKIHSL CKOPOCTH Ty cvveuveuereseseueunueieseiesessieieieieisisieieseiesesssesesenns 3 6anna
TTOITYHEH OTBET vsixes ivasies asvssesaevassesdsvsstin s suns s sns st Foxm i s o dssssss Sesasuisvesssninns 3 6anna

Maxcumym 3a 3a0anue — 10 6anoB.

MaxkcumanbHblii 6711 3a Bero padorty — 50.

©TAOVY AIIO UIIM ITy6mukanus B IHTepHeTe MM MeYaTHBIX H3AaHUAX
6e3 muceMenHoro coriacust TAOY IT1O LIIIM 3anpeliueHa.

7





image1.jpeg
BCEPOCCUMCKASI OJIUMITUAJIA IIKOJIbHUKOB
O ®U3UKE 2015-2016 yu. r.
MYHUILIATIAJIBHBIV DTAIL 9 KJIACC

3amava 1

JlepeBsHHbINA NUINHADP IUIAaBaeT B LUIMHAPUYECKOM COCYIE C BOJOIH, Kak MOKa3aHO
Ha puc. 1, BeicTymags Ha a = 60 MM HaJg ypOBHEM JXHIKOCTH, KOTOPBIA paBeH
h; = 300 MM. Ha BepXHIOI0 NMOBEPXHOCTb LIWIMHJPA CTaBAT AJIOMUHUEBBIH KyOUK
TaK, YTO LIMJIUHIP IHOJHOCTHIO MOTPY)KACTCs B BOAY (BEPXHSSA IMOBEPXHOCTD IMIIMH-
Jipa COBIIaJaeT C YpOBHEM BOJbl, pHC. 2). [Ipu 3TOM ypoBEHb BOJBI B COCYZ€ CTAHO-
BUTCS paBHBIM h, = 312 MM. 3ateM cocyJ clierka TOJKHYJIH, KYOUK Chexajl C Mo-
BEPXHOCTH LIWJIMHApPA U yToHy!. Halinure ypoBeHb BOIbI A3, KOTOPBIA YCTaHOBUICS
nocyie 3Toro B cocyne. IlnoTHocTh BOmBI P = 1,0 T/cM3, mioTHOCTL amoMuHHS
p1 = 2,7 1/cM3.

3agaua 2

Tank maccoit m = 50 T BbIe3)KaeT MO OTKHIHOMY MOCTY
u3 3amka (puc. 3). Moct npencrasiser co00il 0qHOPO.-
Hylo Oanky maimuHO#M L = 60 M n mMaccoit M = 60 T. IIpa-
BBIM KOHEI| MOCTa Y/A€PXKHUBAETCS B TOPU30HTAIHLHOM MO-
JIO)KEHHH JIBYMsI HAKJIOHHBIMH TPOCAMH TaK, KaK I0Ka3a-
HO Ha pucyHKe. PaccTosiHue oT MOCTa 710 BEpXHEH TOUKU
kperutieHust TpocoB H = 80 M. Iloctpoiite rpaduk 3aBu-
CHUMOCTH MOJYJISl CHJIBI HaTsDKeHHs T OJHOTO Tpoca OT
MOJIOXKEHMS X TaHKa Ha MOCTY.

Puc. 3

©TAOVY AIIO UIIM ITy6mukanus B IHTepHeTe HIM MeYaTHBIX H3AAHUAX
6e3 miuceMenHoro coriacust TAOY IT1O LIIM 3anperieHa.
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3amavya 3

B Jxapkuil IleHb Ha CTONie CTOMT CTaKaH JIMMOHaJa coO JbIOM. Macca JIMMOHazna
m, = 250, macca npga m, = 50 1, 71 ¥ TUMOHAT HAXOAATCS B TEIUIOBOM PaBHO-
Becuu. K MoMeHTy, Koraa Bech JIE] pacTasii, Macca JMMOHa/la B CTakaHe Oblia paBHa
my = 295 r. HaiinuTe KOIu4ecTBO TEIUIOTH , KOTOPOE MOIYYHIIO H3BHE COJEPIKH-
MOE CTakKaHa. YJenbHas TeruioTa Kpuctamwiuzauu Boasl A = 0,33 M/Ix/Kr, ynens-
Hasl TeruioTa mapoodpaszosanus npu 0 °C r = 2,5 M/bx/kr.

3anaua 4

Ha puc. 4 n3o0paxkeHa cxema 3JMEKTPHYECKOH LEeMH, COCTOAIICH U3 UCTOYHHKA II0-
CTOSAHHOI'O HAIPSHKEHUSA UO’ PE3UCTOPOB C OAUHAKOBBIM COIIPOTUBIICHUEM R, uae-
QIPHOTO BOJIBTMETpa M HACAIBHOrO ammepMmerpa. Iloka3aHus BOJBTMETpa
Uy = 16 B, ammepmerpa — I, = 24 MA. Onpenenure HanpspkeHue ucrounnka Uy u
conpoTuBienue R pe3uctopoB. CONPOTUBIICHUE HCTOUYHHUKA CUUTANTE PaBHBIM HYJIIO.

R R
3 3

3amaua 5

Kamenp Opocuiny ¢ rOpu30HTaIBHOM IUIOLIAKH T10]] YIJIIOM K FOPU30HTY B Halpas-
JIEHUH BEPTHKAJIbHOM CTeHbl. KaMeHp ympyro ymapuics o CTeHy M yHalsl Ha IUIOIaj-
Ky. W3BecTHO, uTO BpeMs moiéra OT MOMEHTa OpocaHus A0 yaapa COCTaBHIO tq, a
BpeMs noiéra OT ynapa A0 najueHus — t,. Ompenenure, Ha Kakoi BBICOTE KaMEHb
ynapuics o creHy. CTeHa NepHneHAUKY/sSpHA IUIOCKOCTH, B KOTOPOM JBMDXKETCS Ka-
MeHb. BiusHueM Bo3ayxa MOXKHO NpeHeOpeys.

©TAOY AIIO UIIM ITy6mukanus B IHTepHeTe M MeYaTHBIX H3JaHHUAX
6e3 muceMenHoro coraacust TAOY IT10 LIIM 3amnperieHa.
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9 kiace

PellieHusi M KPUTEPUHU OLIEHUBAHMUS

3agaua 1

JlepeBsiHHBIH LMWIHHADP IUIaBAeT B IHJIMHAPHIECKOM COCYZE C BOJOI, KaK MOKa3aHO
Ha puc. 1, BelcTymas Ha a = 60 MM HaJ ypOBHEM >KHIKOCTH, KOTOPBIH paBeH
h; = 300 MM. Ha BepXHIOI0 MOBEPXHOCTh LJIMHIPA CTaBSAT ATIOMHHHEBBIH KyOHK
TaK, YTO LHJIMHAP IOJTHOCTBIO MOTPY)KAaeTCs B BOAY (BEPXHSS MOBEPXHOCTH LIMIHH-
Jipa COBIMAJACT C YPOBHEM BOJbI, puc. 2). IIpu 5TOM ypoBeHb BOZBI B COCY/IE CTaHO-
BUTCS PaBHBIM h, = 312 MM. 3areM cocy] ClierKa TOJKHYIH, KyOHK cheXal C II0-
BEpXHOCTH IIMIMHAPA U yTOHYI. Haiinure ypoBeHb Bofbl h3, KOTOPBI YCTaHOBHUICS
nocine 3Toro B cocyze. ILnotHocTs Boamsl po = 1,0 r/cM3, mioTHOCTh amomuHus

pr=2,71/cM5.

Puc. 1
Pewenue

ITyctsb s — muioma s HONEpeyHOro Ce4eHus JepeBsHHOro winHapa. Ilocne Toro, kak
Ha LHJIMHAP MOCTAaBWIM KYOHK, 00BEM MOrpy)KEHHON B BOJY YacTH YBEIMYMIICS Ha
as, BCIEICTBUE YET0 yPOBEHb BOJBI MOAHSICS HA h, — hy. ITockonbKy 0OBEM BOMBI

S E

h

Puc. 2

5.

[OCTOSIHEH,

as = (h, — hy)S,
e S — oAb CEYeHUs COCy/a, OTKyAa

S a

s hy—h

Cua TspKecTH, ACHCTBYIOIIAs Ha KyOWK, paBHa U3MEHEHMIO CHIbI ApXUMena, Jei-

CTBYIOIIEH HA LMIMHIP:

p1Vg = pogsa,

©T'AOY JIIO LTIM Ily6nukanus B MHTEpHETE MM NEYAaTHBIX M3IAHUAX

6e3 nucemenHoro cornacust FTAOY JITTO LITIM 3anpetena.
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oTKyJa 00bEM KyOuka

PoSa
p1

B koHeuHBIII MOMEHT LMJIMHJID IUIABAET, KaK M BHaYaje, a KyOUK BBITECHSIET 00bEM
BOzbl, paBHbI V. Takum 00pa3oM, HOBBII ypOBEHb BOJBI B COCY/IE

V=

4 PoS Po
hy=hi+—==h;+—a =h; +—(h, — hy) = 304,4 Mmm.
3 1t 1 PR 1 P1(2 1)

Kpumepuu oyenuganus

3anucaHa CBs3b U3MEHEHHs YPOBHS h, — hyC pa3MepaMy LIIHHIPA................ 1 6amn
HalineHO OTHOIMIEHIE. S /'S 5xsesssissssississsusssssesimsns s e s s s s vs s s s s v 2 pay1a
3armmicaHo paBeHCTBO CHIIBI TSDKECTU KyOMKa U M3MEHEHHUSI CUIIBI ADXUMeTa........ 1 6asn
HaBacH 00BEM KYOHKA:w:varvsmvssssunmssssnssssssamsssss s mssmars s ss s i sy 2 day1a
TTOIYHEH: OTBET ¢ssvassvsssesinsssusssnssssssmsssssaessussiasasssasssamsanssas dasssmsmessesss s assaasenings 4 6anaa

Maxkcumym 3a 3a0aqy — 10 6a10B.

3agaua 2

Tank maccoit m = 50 T BbIe3XaeT MO OTKHIHOMY MOCTY M3 3aMKa (puc. 3). Moct
npezcTaBiser codoi oqHOpoaHY0 Oanky mmuHON L = 60 M u maccoid M = 60 T1. [Ipa-
BBIil KOHEI[ MOCTa yAEP)KUBACTCSI B TOPU30HTAIBHOM IOJIOXKEHUH JIBYMsI HAKJIOHHBI-
MH TPOCAaMH TaK, KaK IT0Ka3aHO Ha pHCyHKe. PaccTostHMe OT MOcTa 0 BepXHEH TOUYKH
kperuienust TpocoB H = 80 M. IlocTpoiite rpaduk 3aBUCUMOCTH MOAYJISI CUITBI HATSI-
skeHust T OZHOrO Tpoca OT HOJOXKEHUS X TaHKA Ha MOCTY.

©T'AOY JIIO LIIM Ily6nukanus B MHTEpHETE MM NEYAaTHBIX M3AHUAX
6e3 nucemenHoro cornacust FTAOY JITTO LITIM 3anperena.
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Pewenue

Haiiném mnedo cunbl 7 HAaTSHKEHUST KQKJIOTO TPOCa OTHOCHUTENBHO JIEBOTO Kpasi MO-
cta. JIMHUA IeHCTBUS CUIIBI HATSHKEHHS HAIIPaBJICHa BIOJb TPOCA, IIOITOMY €€ IuIeuo
PaBHO BBICOTE, OMYIIEHHOIN HA THIIOTEHY3y TPEYroibHHUKa. 13 momo6us TpeyronbHu-
KOB MOYXHO HaiiTu, 4T0 BbicoTa paBHa h = 60 -80/100 M = 48 M. [lneuo cuibl T-
JKECTH, ICHCTBYIOIIEH Ha MOCT, paBHO L/2.

HYCTL II0JIOKEHHME TaHKa X, Torga MOMECHT CHUJI OTHOCUTECIIBHO TOYKH 0, oBoOpavun-
BaIOLIUX MOCT BHHU3 110 YaCOBOM CTPEIIKE,

M; = mgx + MgL/2,
MoMeHT cujl, HOBOPaYMBaIOLIUX MOCT IPOTHB YaCOBON CTPEIKH,
M, = 2Th.

HJ'IS[ TOro, YTOOBI MOCT OBLT HEMTOABMXKEH, JOJDKHO BBITIOJIHATHCA IPAaBUIJIIO MOMEHTOB!:
M1 =M 2- OTC}Oﬂa HaxoauM, 4YTO MOAYJIb CHJIbI HATSOKCHUS 3aBUCUT OT ITOJIOKCHHUA X,

MgL mg

kKak T =—+—x.

an T 2n

3aBucumoctb T(x) nuHeiiHa, e€ rpaduk npuBenéH Ha puc. 3a. 3aMeTuMm, 4TO MPH
x = L = 60 M TaHK nepecTaér 1aBUTh Ha MOCT.

T, xH

500

187,57 === mmmmmmee _—

; T, M

0 60 g

Puc. 3a
Kpumepuu ouyenusanusn

HaiiieHo 11€40 CHIIBI HATAMKEHHUS TPOCA ..ccnvveenereenereeireereenseenireeseeeenresneennne 2 dayta
Hali1eHO MIEUO CHIIBI TIKECTH MOCTA....ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeaaaes 1 6a1a
Paccunran MOMEHT CwI, BPAIIAIONIHX MOCT MO YaCOBOM CTPEITKE ......veenveeenee. 2 day1a
ITocuntan MOMEHT CuJI, BPAIIAIOIIUX MOCT MPOTUB YACOBOU CTPEJIKHU ............ 1 6anma
TIpHMEHEHO PABHMIIO MOMEHTOB .....ccnuveenireeneieeiteeiteenereeneeeneenieeeneesneesaneennneens 1 6amn
[Toctpoen rpaduk (ecnu moctpoeH rpaduk st cunbt 27, T. €. U CYMMapHOW CHIIBI
HATSDKEHUSI IBYX TPOCOB, OLIEHKY CHIDKATD HE HAJIO) .vveeuveeanreannreenueeananeanneennne 3 pamia

Maxcumym 3a 3a0auy — 10 6ay10B.

©TAOVY AIIO UIIM ITy6nukanus B IHTepHeTe MM MEYaTHBIX H3JaHHUAX
6e3 muceMenHoro coriacust TAOY IT10 LIIM 3anperneHa.
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3amava 3

B Jxapkuil IleHb Ha CTONIe CTOWT CTaKaH JIMMOHaja co JbIOM. Macca JIMMOHazna
m, = 250, macca npga m, = 50 1, 71 ¥ TUMOHA HAXOAATCS B TEIIOBOM PaBHO-
Becuu. K MoMeHTy, Koraa Bech JIE] pacTasii, Macca JMMOHa/a B CTakaHe Oblia paBHa
my = 295 r. HaiinuTe Konu4ecTBO TEIUIOTH @, KOTOPOE MOIYYHIIO H3BHE COJEPIKH-
MOE CTakaHa. YJenbHas TeruioTa Kpuctamwiuzauu Boasl A = 0,33 M/Ix/Kr, ynens-
Hasl TeruioTa mapoodpaszosanus npu 0 °C r = 2,5 M/bx/kr.

Pewenue

[TockonbKy B TEYEHHE BCETO pacCMaTPHBAEMOro0 BPEMEHHU B CTaKaHE IUIABHICS JIE,
TeMIlepaTypa COJep>KUMOro B CTakaHe Obliia MOCTOSIHHOM. JIE Maccoil m, pacTasii, a
9acTh BOJBI Maccoit (my + m, — m3) UcHapuiach. 3anuiieM YPaBHEHUE TEIIOBOTO
Oanamnca:

Q = Amy + r(my + my — m3) = 29 xk/Ix.

Kpumepuu oyenusanusn

HatizmeHo KonM4eCcTBO TEIUIOThI, HOMIEAICH HA TASHUE JIBMIA ........ceeeeeeeeenennnnns 2 0aJ1a
HaiineHo KomMIecTBO TETNIOTHI, MOMIEAIIEH Ha HCTIAPEHUE BOMBI .......ccu.ee.... 3 dayta
3anucaHo YPABHEHUE TETUTOBOTO OATAHCA ... ..ceruveeureaereaeeeaseaseeanereaneesneannns 2 6a1a
TTOMYUEH OTBET....ccuvteiueiieiieieiieeniteett ettt ettt ettt et et e st ebe e e 3 6anna

Maxkcumym 3a 3adauy — 10 6aj10B.
3agaua 4

Ha puc. 4 n3o0paxeHa cxema 3JIEKTPUYECKON IENH, COCTOAIIEeH M3 MCTOYHUKA IIO-
CTOSIHHOTO HampspkeHust Uy, pe3sucTopoB ¢ OAMHAKOBBIM CONPOTHUBIEHUEM R, une-
QIPHOTO BOJITMETpa M HieanbHOro ammepmerpa. IlokaszaHuss BoOJBTMETpa
Uy = 16 B, amnepmerpa — I, = 24 MA. Onpenenure HanpspkeHue ucrouHuka Uy u
comnporuBieHne R pe3uctopos. COnpoTHUBIEHNE HCTOYHHKA CUUTAITE paBHBIM HYJIIO.

R R
3 3

Puc. 4

©TAOVY AIIO UIIM ITy6mukanus B IHTepHeTe M MeYaTHBIX H3JaHHUAX
6e3 muceMenHoro coraacust TAOY IT1O LIIIM 3anpelneHa.
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