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IlosicauTenpHAs 3aMMcKa

®onp ouenounsix cpeacts (nanee — ®OC) aust NIPOMEKYTOUHON aTTECTAlMU O JuciuIInHe «OCHOBBI IU(pOoBOH
MHUKPOJIEKTPOHUKN» pa3paboTaH B COOTBETCTBUHM C (heaepaibHBIM TOCYAAapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHAAPTOM
BhICIIEro o0pa3zoBaHus — OakanaBpuaT Mo HampasieHHIO noarotoBkd 44.03.05 IMenarormueckoe obpasoBanue (C OBYMS
npoQHUIIMU TTIOATOTOBKH), YTBEP)KAEHHOTO MpHKa3zoM MuHHCTepcTBa 00pazoBanus u Hayku Poccuiickoit deneparmu ot 22
¢espanst 2018 r. Ne 125, ocHOBHO# mpodeccroHanbHON 00pa3oBaTenbHOM nporpammoit «MHbpOopMaTuKay u «DPumKHTANI-
cropT» ¢ yderoM TpeboBaHmil mpodeccronanpHoro cragmapra 01.001 «Ilemaror (memarormdeckas IesTeIBHOCTH B cdepe
JIOIIKOJIFHOTO, HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpemHero oO0mero oOpa3oBaHWs) (BOCHHUTATENb, YUHUTEIH),
YTBEp KICHHBIH nprKkazoM MUHHCTEPCTBA TPyAa U CONMANbHOM 3amuThl Poccuiickoit @enepanuu ot 18 oxts6ps 2013 1. Ne
544u (3apeructpupoBaH MunucTtepcTBoM rocturmu Poccuiickoit @enepanuu 6 nexadps 2013 r., peructparmoHHb No
30550), ¢ m3MeHEHUSIMH, BHECCHHBIMH TIpHKa3aMi MHUHICTEPCTBA TPpy/Ia M COIMaIbHOMN 3aiuThl Poccuiickoit demepannu oT
25 nmexabpst 2014 r. Ne 11151 (3apeructpupoBan MuHuCTepcTBOM tocTuimu Poccuiickoit @eneparun 19 despans 2015 r.,
perucrparonnsiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBad MUHUCTEPCTBOM focTHLUMM Poccuiickoi
®Denepanun 23 aBrycra 2016 r., peructpanuonHsiii Ne 43326);

01.003 «ITemaror 1onoIHUTEILHOTO 00Pa30BaHUS IETEH U B3POCIBIX» YTBEPKACHHBIH MpHKa3oM MUHKCTEpCTBA TpyAa
U colranbHOM 3amuThl Poccuiickoit @enepanuu ot 22 centssopst 2012 1. Ne 6521 ot 22.09.2021 r. (3aperucTpupoBaHo B
Muntocte Poccun 17.12.2021 N 66403).

Hems ®OC mis mMpoMEXYTOUHOW aTTECTAIMA — YCTAHOBJICHHWE YPOBHS COPMHPOBAHHOCTH YacTH YHHUBEPCAIBHOU
koMnereHunu YK-1.

3agaun @OC 111 NpOMEXXyTOYHOH aTTeCTally - KOHTPOJIb Ka4eCTBA M YPOBHS JOCTHKCHHS PE3yIbTaTOB 0OyUCHUS 110
(hopMHpPYEMBIM B COOTBETCTBHH C YICOHBIM IIIAHOM KOMITETCHIIMSIM:

VYK-1. CiocoGeH ocylecTBISATh TIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 MH(POPMAIMHU, TPUMEHATh CUCTEMHBIH IT0IX0]T
JUTA peLIeHUs OCTAaBJICHHBIX 3ajau.

3HaeT: 3Tanbl PeHICHUs MPAKTHYECKHX 33/1a4 B 00J1aCTH HU(PPOBOI MUKPOIIIEKTPOHUKH

3HaeT: OCHOBHBIE XapaKTEPUCTHKU OCHOBHBIX IHM(QPOBBIX MHKPOIIEKTPOHHBIX KOMIIOHEHTOB U  YCTPOHCTB,
HCTIONB3YEMBIX B BEIYUCIUTEIBHBIX CHCTEMAX.

YMeeT: BBINOJHATH CPABHUTENBHBII aHAM3 apaMeTpOB U3CTHU IH(PPOBOIl MUKPOIIEKTPOHUKI

3HaeT: OCHOBHBIE CXEMBI YCTPOHCTB IU(PPOBOH MUKPOIIEKTPOHUKH, X KIACCU(PHUKALINIO 1 0COOCHHOCTH MIPUMEHEHHS.

YMeeT: CTPOUTB CXEMBI, HCIIOJb3Ys CIENUAIN3UPOBAHHBIE CPENCTBA KOMIBIOTEPHOIO MPOEKTUPOBAHHUS

YMeeT: MpeAcTaBIsTh MPOEKTH! WM MPOTOTHUIIBI YCTPOMCTB IN(PPOBOH MUKPOIIEKTPOHUKHI HA HAYYHBIX MEPOTIPHATHAX
W/WIH 3acelaHuH METOJMUYECKHX OOBEIMHEHUH yduTeNned MHPOPMATHKU IIKOJ, METOANYECKHX CEMHHAPOB BBITYCKArONICH
Kagenpbl; KoH(EpeHINH; apryMEHTHPOBAHHO OTBEYATh Ha BOTIPOCHI

YMeeT: ompenensTe YCIOBHA M TEXHHKY O€30IacHOCTH JuIi NPHOOPOB, CO3JaHHBIX Ha OCHOBE NU(POBOI
MHUKPOAJICKTPOHUKH

TpeboBanus K IpoIeaype OIICHKH:

IToMelieHre: KOMIBIOTEPHBIHN KJ1acc.

OOopyznoBaHue: HOYTOYKH / IEpCOHAIBHBIE KOMITBIOTEPHI, CETEBOE 000pYyI0BaHMs /I AocTyna B iHTepHeT.
WHCTpyMEHTHI: 0COOBIX TpeOOBaHMIT HET.

PacxonHbIle MaTepHaibl: He TpeOYIOTCS.

JloCTym K TOTIOTHUTETHHBIM CIIPABOYHBIM MaTepHaliaM: He IIPEIyCMOTPEH.

Hopwmsb! Bpemenn: 120 MuH.

Crpannna 2 u3 9



q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

Komruiekr OLCHOYHBIX CPCACTB Jid NPOBCACHUA
HpOMe)KyTO‘-IHOﬁ aTTeCTalun

[IpoBepsieMasi KOMIETEHLINSA:

YuuBepcanbHast komnereHims YK-1.

CriocoOeH OCYIIEeCTBIIATh IOUCK, KPUTHUCCKUI aHAIN3 U CUHTE3 HHGDOPMAIIMH, TPUMEHSATh CUCTEMHBIH OIXO0.T IS
pelIeHHs MOCTaBICHHBIX 3a1ad.

ITpoBepsieMBblit HHANKATOP AOCTIKCHNS KOMITETCHIUH .

VK-1.1: aganu3upyet 3agady, BEIICISASA 3TANBl €€ PeICHHs, ISHCTBHS [0 PEIICHAIO 3aaquH.

VYK-1.2: HaxoIuT, KPUTUIECKH aHATM3UPYET U BEIONpaeT MH(POPMAITIIo, HEOOXOIUMYIO IS PEIICHHUS IIOCTaBICHHOM
3aa4uu.

VYK-1.3: paccmarpuBaeT pa3iiMuHble BApUAHTHI PEIICHHS 33/1a4H, OLICHUBACT X IIPEUMYIIECTBA U PHCKH.

IIpoBepseMsle pe3ynbTaTbl 00yUeHUs:

3HaeT: 3Tanbl penieHus] NPaKTHYEeCKUX 3aaad B 00yacTH U(POBOH MHUKPOIIEKTPOHUKH; OCHOBHBIE XapaKTEPHCTHKU
OCHOBHBIX LU(POBBIX MHKPOAJIEKTPOHHBIX KOMIIOHEHTOB M YCTPOMCTB, HCIOJIB3YEMBIX B BBIYHCIHUTEIbHBIX CHCTEMax;
OCHOBHBIE CXEMBI YCTPOHCTB IU(POBOI MUKPOIIEKTPOHNUKH, NX KIACCH(UKAINIO K OCOOCHHOCTH IPIMEHEHUS.

3amanne 1.
Tun (dpopma) 3agaHus: TECT.
CozeprxaHue 3aTaHUs:

1. Yro Takoe komanmga?
a) yOpaBISIONIMI CUTHAN, CHOPMHPOBAHHBIN B YCTPOICTBE YIpPaBICHHS
b) cocrosHue cucTemsl, 06MaqaAONINIT HABBIKOM CaMOOPraHU3AIUH
C) JeiCTBHE, BBIMOIHIEMOE MO ONPEACICHHOMY 3aJaHHOMY aIrOpUTMY
d) cnoXHBII MEXaHH3M CAMOOPTaHM3alUK IPOrPAMMHOIO aIlapara KOMIIbITepa
2. U3 xakux yacTteii COCTOUT MoJie KOMaHbI?
a) OomepanuoHHOM U aJpecHOn
b) omHoampecHoit u nByxanpecHoi
C) daiinoBoit u mop aitioBoit
d) curHANBHOMN M JAECKTOMHOM
3. Kakue popMarsl KOMaH/ CYIIECTBYIOT?
a) OIHO, IBYX, TPEXaAPECHBIC
b) amamorossie
C) HHTErpaibHbIC
d) nuckperHbie
4. VYKaxure Ha3HAYEHHE MUKPOIPOILIECCOPA:
a) ynpasiieHue paboTON BCeX YCTPOUCTB
b) ympaBnenune paboToii onEepaTUBHON M BUACOIAMSTHIO
C) BBIYHCICHHE BXOJHON HH(DOpMAIHH
d) 3anomuHaHWE HEKOT/a MOIYYECHHBIX JAHHBIX
5. Kakue KOMIOHEHTHI BXOJISAT B COCTaB mpoieccopa?
a) ApH(DMETHKO-TOTHYECKOE YCTPOWCTBO, YCTPONHCTBO YIIPABICHHS, PETUCTPHI OOIIEr0 Ha3HAYCHUS, KIII-TIAMSITh
b) Apudmeruko-noruueckoe ycrpoiictBo, CyMMaTopsl, PerucTpsl, KpUCTAILIBI
C) YCTPOMCTBO yMpaBJE€HHsI, PETUCTPhI OOIIEro Ha3HAYCHUS, KIII-IAMSITh, YCTPOMCTBO BBO/Ia-BbIBOJIA
d) amanteps! uHTEP(ENUCOB, KIII-NAMATH, PETUCTPHI OOIIEro HA3HAYCHUS, YCTPOUCTBO YIIPABICHUS,
6. Muxkponpoueccop XapakTepu3yeTcs HECKOJIBKUMHU OCHOBHBIMY ITapaMeTpaMu. Kakoil U3 npeacTaBieHHbIX HUKE K HUM
HE OTHOCHUTCA?
a) apXUTEKTypoi
b) rtakToBO# yacToToM
C) paspsOHOCTHIO
d) Bpemst BEITIONTHEHUS TIPOTPAMMBI
7. Yro Takoe cucTeMa KOMaH MUKpomnpoueccopa?
a) HabOp KOMaHJ, KOTOPbIH OH CIIOCOOCH BBIMOIHUTH
b) HaGop MHCTPYKLMH, yIPABISIOMIMX €O HIMHOM
C) HabOp KOMaHJ, YIPaBISIOIMNA BCeM KOMITBIOTEPOM
d) BBIMHCIHTENbHBIC OMEPALUH, PA3TOHSIOIIHIIA TPOLIECCOP
8. Ykaxure OCHOBHBIE MPHU3HAKK IIU(PPOBOTO ABTOMATA (BEIOEPHTE OJIUH M HECKOJIBKO OTBETOB):
a) SBiseTcs IOTMYECKOM CXEMOi
b) BsixomHOE COCTOSIHHE 3aBHCUT OT BHYTPEHHETO M BXOJHOTO COCTOSHHSI
C) SBiseTCs aHAIOTOBOM CXEMOM
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d) BBIXOZHOE COCTOSHHE 3aBHCHUT TOJIBKO OT COCTOSTHHUS BXOIHBIX CHTHAIIOB
e) CoIepsKHT JIEMEHTHI TaMSITH
9. Vkaxure OCHOBHBIE MPU3HAKKM KOMOMHAIIMOHHON CXEMBI (BLIOEPUTE OJIUH M HECKOJIBLKO OTBETOB):
a) sIBisercs aHAJOTrOBON CXEMOWH
b) SBnsercs moruueckoi cxemoi
C) BBIXOAHOE COCTOSHHE 3aBUCUT TOJBKO OT COCTOSIHHS BXOJHBIX CUTHAIOB
d) ComepsKHT 3I€MEHTHI TTAMSTH
e) BBIXOAHOE COCTOSHHE 3aBUCUT OT BHYTPCHHETO M BXOJHOTO COCTOSHUS
10.Ha pucyrke npencTapiena cxema BKimrodenns JK Tpurrepa xax:

s T |o
J
— C
¥ a
—r_1R

a) cunxponHoro RS tpurrep
b) acuuxponnoro T Tpurrep
C) CHHXPOHHOTO T TpHUrrep
d) acunxponnoro D Tpurrep
e) cuuxponHoro D Tpurrep
11.Kak HasbIBaeTCs JIOTMYECKAsA ONEPALMA Hall ABYyMs U 00JIee IIEPEMEHHBIMH, PE3YJILTAT KOTOPOM paBEH €ANHULE TOJIBKO
TOT/Ia, KOT/Ia BCE 3HAYCHUS TIEPEMEHHBIX PABHbI €IHHHUIIE?
a) WMMIUTHKAINA
b) omnepamus NOT
¢) omepanus AND
d) onepamus XOR
e) omnepauust OR
12.Kak HasbIBaeTCs JIOTUYECKAs ONEPALMA HAll ABYMs M OOJIee TIEPEMEHHBIMM, PE3YJILTAT KOTOPOH PaBeH €IUHULIE, €CIH
3HAYEHUsI XOTS ObI OJJHOU M3 TIEPEMEHHBIX PABHO €IHHHUIIE?
a) omepanust NOT
b) wummMkanms
€) omnepanusi AND
d) onepanus OR
e) onepauust XOR
13.0npenenure ycTpolcTBO, YCIOBHO-TPapUUECKOE N300PaKEHUE KOTOPOTO MPEACTABIEHO HA PUCYHKE:

—DoIMUX | Q+—
—iD1
—D2
—D3
—A0
—iA1

a) CYeTYHK
b) Tpurrep
C) nemudparop
d) peructp
€) MYJIBTHILUICKCOP
14.0Onpenenure ycTpolcTBO, YCIOBHO-TpahUYECKOE H300paKEHUE KOTOPOTO MPEICTABIEHO HA PUCYHKE:
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DOHJI OLICHOYHBIX CPECTB AJI IPOBEIEHUS IPOMEKYTOYHON aTTECTALUI

Q,
J
C
X Q
—a
—3 R
a) Tpurrep
b) peructp

C) MYJIBTHILICKCOP
d) nemmdparop
€) CYeT4HK
15.0npenenure yeTpoicTBO, YCIOBHO-TpaduuecKoe n306paxeHe KOTOPOTo MPEJICTABIEHO HA PUCYHKE:

A1l DC | YO
A2 Y1
Ad Y2
A8 Y3
Y4
Y5
Y6
Y7
Y8
Y9

i

BERRRRRRRR

a) nemmdparop
b) cueruunk

C) Tpurrep

d) mymeTHIUIEKCOD

e) peructp

16.0npenenure ycTpolcTBO, YCIOBHO-TPapUUECKOE H300PaKEHUE KOTOPOTO MPEACTABIEHO HA PUCYHKE:

— D1 |CT2| Y1 |[—
— D2 Y2 |—
— D4 Y4 —
— D8 Y8 —
—{ R
—
—1 -1
—q C >16 —

a) Tpurrep

b) cuerunk

C) peructp

d) myneTHIUIEKCOD
e) neumdparop
17.0npenenure yeTpolcTBO, YCIOBHO-TPapUUECKOE U30OPAKEHUE KOTOPOTO MPEACTABIEHO HA PUCYHKE:
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DOHJI OLICHOYHBIX CPECTB AJI IPOBEIEHUS IPOMEKYTOYHON aTTECTALUI

Di | D> ReG 0 | Q0
0| 4 s [
D1 Q2
S o 2 |
| |
=13
—C
—EWR
— E>
— E <
—a R
a) nmemmdparop
b) Tpurrep
C) peructp
d) myneTHIUICKCOD
€) CcueTyHK
18.Ha pucynxke npencrasiena cxema Biodenus JK tpurrepa xak:
—q 8
UL -
—a
J
C
% Q
8
— R
a) CHHXPOHHOTO T TpHrrepa
b) acumxponnoro D tpurrepa
€) cunxponHoro D tpurrepa
d) acumxponnoro T Tpurrepa
e) cunxponHoro RS tpurrepa
19.Kax 0603HauaeTcst BXO IS MOCIIEI0BATEILHOTO BBOIA TaHHbIX?
D1] , Q2
D212 3 |3
03] 3
—C
—EWR
— E>
—1 E'E
—4R
a) C
b) EWR
c) Di
d) E->

20.Kak 0603Ha9a€TCs CyMMHUPYIONIHM BXOI?
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— D1 [CT2]| Y1 |—
— D2 Y2 |[—
— D4 Y4 —
— D8 Y8 —
—{ R
—_— 1
—1 -1
—g C >16 |—
a) -1
b) C
c) +1
d R
[IpaBusibHbIE OTBETHI K 3a/1aHUIO 1
Ne OtBer Ne OtBet
1 a 16 b
2 a 17 c
3 a 18 a
4 a 19 c
5 a 20 c
6 d
7 a
8 a b e
9 b, c
10 e
11 c
12 d
13 e
14 a
15 a
OnEeHOYHBIN JIUCT K 3aJIaHuIo 1.
[Toka3zaTens pe3ylbTaTUBHOCTH Nuaukatop YK-1 MakcumanbHOE KOJIMYECTBO
GasioB
YK 1.1 1 Gann 3a Bompoc
MakKCHUMyM 5 6anioB
Bomnpocsr 1-20 YK 1.2 1 6ast 3a Bompoc
MaKCUMYM 6 06amoB
YK 1.3 1 6at 3a Bompoc
MaKkCcUMyM 7 0aioB

[TpoBepsieMblit HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

VYK-1.2: HaxouT, KPUTHUECKH aHATM3UPYET U BEIOMpaeT NH(OPMAINIO, HEOOXOIUMYIO JUIsl PEIICHHUS TOCTaBICHHON
3a71a4H.

VYK-1.3: paccmarpuBaeT pa3iMuHble BApUAHTHI PEIICHHNS 3a/1a4H, OLICHUBAET MX NIPEUMYIIECTBA U PUCKH.

VYK-1.4: rpaMOTHO, TIOTHYHO, apTYMEHTUPOBAHHO (GOPMHUPYET COOCTBEHHBIE CYXICHUS U OLIEHKHU; OTINYaeT (GaKkTHl OT
MHEHHH, HHTEPIIPETaINi, OIEHOK B PACCYKICHISIX APYTHX YIaCTHUKOB JEATEIEHOCTH.

YK-1.5: onpenensieT u OleHUBAET MPAKTUIECKUE TTOCIIEICTBUS BO3MOXKHBIX BAPUAHTOB PEIICHUS 3aJa4H.

[IpoBepsieMbie pe3ynbTaThl 00yUeHUS:

YMeeT: BBINONHATh CPAaBHUTEIBHBIN aHANHM3 IMapaMeTpoB W3ACTUH MU(POBOH MHUKPOIIEKTPOHUKH; CTPOHUTH CXEMBI,
UCTONB3Ysl CNEUATU3UPOBAHHbBIE CPEACTBA KOMIIBIOTEPHOIO MPOEKTUPOBAHMUS; MPEACTABIATH IPOEKThl WM MPOTOTUIIBI
YCTPOHMCTB IM(PPOBOI MHKPOIIEKTPOHUKH Ha HAYYHBIX MEPONPHATHAX W/WIM 3acellaHMM METOAWYECKUX OOBeIMHEHUH
yuuteneli MHQOPMATHKH LIKOJ, METOJMYECKNX CEMHUHApOB BBIMYyCKarolled Kadenpbl; KoHpepeHIHH; apryMeHTHPOBaHHO
OTBEYaTh Ha BOIPOCHI; ONPENCISTh YCIOBUS M TEXHHUKY O€30MacHOCTH AJisl MpUOOPOB, CO3/IaHHBIX Ha OCHOBE IU(POBOH
MUKPOAJIEKTPOHUKH.
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3ananue 2.
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Tun (hopma) 3ananus: MpakTHUECKOE 3aqaHUE.

ConeprxaHue 3a1aHus:

CpencrBamu niporpammel Tinkercad Circuit coGpats 31eKTPHIECKYIO CXEMY, IPEICTABICHHYIO HA PUCYHKE M MMOATOTOBUTH
JOKIIAJ it MOJIoJiexxHOro (opyma [puBoinkckoro dhenepanbHoro okpyra «iBoira 3.0».

OLIEHOYHBIH JTUCT K 3aJaHUI0 2

[lokazarens pe3yabTaTUBHOCTH Wupukatop YK-1 MaxkcumanbHoe
KOJINYECTBO
6asioB
ParnronansHOe MCTIONB30BAaHHE KOMIIOHEHTOB IPOTPaMMBI YK-1.3 3
Tinkercad Circuit
[IpencraBneHHble B [OKJaAe MaTepHalIbl COOTBETCTBYIOT 1
npobJieMe MCCIea0BaHUS
[IpocnexuBaeTcss CBA3b MEXIYy HOHATHAMH M JIOTHKA 1
M3JIOKEHHMS] MaTepHaa
CdopmynupoBaHa Kio4eBasi Wpaes, CHENaHbl BBIBOJBI MO VK-14 1
TeMe
BriaepikaHa CTpyKTypa Mpe3eHTalluH, CTUIb COOTBETCTBYET 1
TeMe HUCCIICOBAHUS
TeKcT oTpa)xkaeT aBTOPCKYIO MO3ULIUIO0 1
BpIOpaHbl 10CTOBEpHbIE HCTOYHUKY HHGOPMAIIH 1
Pa3paboTanel mpaBmiia TEXHMKH O€30MacHOCTH  IIpH YK-1.5 10
peanu3anyy JaHHOW MOJENTN Ha TPaKTHKE
[TpucyTCTBYET TEXHUKO-9KOHOMUYECKOe 0O0CHOBaHHE JIJIst YK-1.2 3
BHEJ[PEHHS B PAKTUKY
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MCTOL[I/I"ICCKI/IC MaTepHraJibl, OIIPECACIIAIOMINEC TPOUCAYPY U KPUTCPUN OLICHUBAHU C(l)OpMPIpOBaHHOCTI/I KOMHCTCHHI/Iﬁ npu

MPOBCACHUN HpOMe)KyTO‘IHOﬁ aTTcCTaluun

YPOBGHL OCBOCHHMA KOMIICTCHIITUH
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YK-1.1 3amanue 1 5 5 2-3 4 5
3amanne 1 6
VK-1.2 9 5-6 7-8 9
3aganue 2 3
3anmanue 1 7
YK-1.3 10 6-7 8-9 10
3amanue 2 3
VK-1.4 3amanue 2 6 6 3-4 5 6
VK-1.5 3amanue 2 10 10 6-7 8-9 10
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