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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CnocoGeH oCyIIECTBIATh MPOCKTUPOBAHKUE BHIYMCIUTEIHHBIX KOMILJIEKCOB U CHCTEM,
BKIIIOUasi pa3pabOoTKy anmapaTHOro, MPOTrPAMMHOT0 00ECTICUeHHs, CACTEMHYIO HHTETPAIIHIO, BBOT
B AKCILTyaTaIuio
NJI-1 JleMoHCTpUpPYET 3HAHUE NIPUHIUIIOB ITPOEKTHpOoBaHUsI DBM, MUKPOIIPOLIECCOPHBIX
CHCTEM M BBIUMCIIUTEIBHBIX CUCTEM
NJI-3 OcymiecTisieT pa3paboTKy anmapaTHBIX U MPOTPaMMHBIX CPEICTB Pa3IUYHOIO
Ha3HAYE€HUS B COOTBETCTBHH C TEXHUYECKUM 3aJJaHUEM

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

dopma peanuzaiuu: 3anmra 3a1aHus
1. Peanu3aius 11eI0YMCICHHBIX apu(METHUECKUX ONepalnil ¢ JTMHHBIMH YHCITaMH
(JTaboparopuas padoTta)

Dopma peanuzanuu: KomneroTepHoe 3a/1aHue
1. Beicokorounsie Berauciienus (KoarponsHas pabora)
2. BeruncnutensHsle anomanuu (KonrposnbHas pabora)
3. Monaynspnas apupmeruka (Konrponbhas padota)
4. Inaparomas apudmeruka (KontposnbHas pabota)

BPC nucuuminHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO

AUCUHUILINHE:

KM-1 [IInaBaromias apudmeruka (KontponsHas pabota)

KM-2 Berauciurensusie anomanuu (KoaTponsHas pabota)

KM-3 MoaynspHas apudpmeruka (Kontponbhas pabota)

KM-4  Peanm3anus e0YMCICHHBIX apu(METHUECKUX ONEePANnii C JUIMHHBIMU YUCIIAMH
(JIaGopaTopHnas pabota)

KM-5 Bgeicokotounsie Beruncienus (KontponsHas padora)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca koHTpOIBHBIX MeponpHsITHiL, Y0
Pas e THCLHILTHHEI Nupnexc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Cpok KM: 3 7 10 12 15




OcobeHHOCTH MAaIIMHHON apru(METHUKH C TUIaBarOIIeH
TOYKOU

Oco0eHHOCTH MAIIMHHON apru(METHUKH C TUIaBaroIIei
TOYKOU

Ananm3 omubOK OKpyTIIeHUs B opMaTe ¢ IIaBaroei
TOYKOM

Ananm3 omubOK OKpyTIIeHUs B popMaTe ¢ IIaBaroei
TOYKOM

MOI[y.]'IS[pHaﬂ CHUCTEMA CUHCJIICHUA

MOI[y.]'IS[pHaﬂ CHUCTEMA CUHCJIICHUA

Brruucnenust ¢ UCKIIIOUEHUEM OITMOOK OKPYTJICHHUS C
paloHaIbHBIMU YHUCIAMHU

Brruucnenust ¢ UCKIIIOUEHHEM OITMOOK OKPYTJICHHUS C
palrioHaIbHBIMU YHCIAMH

JlocToBEpHBIE BBIYUCICHUS

JlocToBEpHBIE BBIYUCIICHUS

CORDIC anroputmsl

CORDIC anroputmsl

BricokoripousBoauTenbHas apupmMeTHKa

BricokoripousBoauTenbHas apupmMeTHKa

WuTtepBasibHas apumeTnuka

WuTtepBasibHas apumeTuka

BBICOKOTOYHBIE BEIYMCICHUS B MO,Z[y.]'IHpHOfI apI/I(I)MeTI/IKe

BoicokoTOYHBIE BBIYUCIIEHUS B MOYJIIPHON apr(pMETHKE

Bec KM:

25

20

10

10

10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 U-1nka1  HemoncTtpupyet | 3HaTh: KM-1 InaBatomas apudmernka (Kontponbnas padora)
3HaHUE npuHIunoB | Ocobennoctu popmara ¢ KM-2 Brruncnurensasie anoMmanuu (KontponbHaas paboTa)
NPOEKTUPOBAHUS OBM, | nnaBaroliei TOYKOH,
MUKPOIIPOIIECCOPHBIX MIPUBOJIAIINE K PE3KOU
CUCTEM M BBIYHUCIUTENBHBIX | IOTEPU TOYHOCTU
CHUCTEM YMeTs:
AHanu3upoBaTh
pacrnpocTpaHeHue
BBIUUCIIUTEIIbHBIX
MIOTPEIIHOCTEN, TPOBOAUTD
psIMON 1 0OpaTHBIN aHATIN3
IK-1 N-3nk-1 OcymiecTBisieT | 3HaTh: KM-2 Brruncnurensasie anoMmanuu (KontponbHas paboTa)
pa3paboOTKy ammapaTtHbIX M | AJITOPUTMBI YCKOPEHHOTO KM-3 Mopynspuas apudpmeruxa (KontposabHas padota)
POTPaMMHBIX CPE/CTB | BBINOJIHEHUS KM-4 Peanu3zaius 1e104MCcIeHHbIX apu(pMETHYECKHX Olepaluii ¢
pa3IMYHOrO Ha3HaueHus B | apudMeTHyecKux onepauuil | ATUHHBIMU yucinamu (Jlaboparopnas padoTta)
COOTBETCTBUU ¢ | Teopuro nHTEpBAIBHBIX KM-5 Beicokotounsle Beruucienus (KonrposabHas padora)
TEXHUUYECKUM 3aJJaHUEM BBIYHCIICHUI
CORDIC apudmeruky u
npyrue apupMeTuKu
YMers:
MIPOBOJINTH BHIYHCIICHUS B
MOJyJISIpHOM apudmeTnke
Onpenenars
BBIUUCIIUTENIbHBIE aHOMAIIUU
B [IpOrpaMMax,




peanu3yroumx
BBIYMCIUTENbHEIE
IrOpUTMBI (hopMaTa ¢
IIaBaIOIICH TOYKOH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. IlnaBaomas apupmeTrnxa

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOIbHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJILHOr0 MeponpusiTusi: [IpoBoaNTCS B KOMIIBIOTEPHOM KJjlacce,
Bpems 45 MUH.

Kpatkoe conep:xanue 3a1anusi:
Bonpocs! mpo oco6eHHOCTH apu(METUKH € TUIaBAOIIEH TOYKOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yJIbTAThL BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
06yquI/m IO JUCHUIIJIINHE

3narb: OcobenHoctu (opmara c 1.IIpuBeauTe mpaBuiia BEIMOTHEHHUS apU(METHIECKIX
TJIaBAKOLLEH TOYKOM, oTiepanuii ¢ IIaBaroIei TOYKoW B HOpManbHOU opme?
NPUBOJAIINE K PE3KOH MoTepu 2.Urto mpaér ycnoBue HOpMaTU3alliy YHCEN C MIaBaromiei
TOYHOCTH TOYKOM?
YMerThb: AHanu3upoBartb 1.Ilyctb TouHOCTH p = 24 6ut. Onpenenuts ulp (X) ans
pacnpocTpaHeHue quCce:
BBIYUCIIUTEIHHBIX 2,10
IIOTPELIHOCTEM, IIPOBOJIUTH 2.Haiitu cyMMy JIBYX YHMCEIJl C IUIaBAIOILENH TOUKON C
NpsAMOI M OOpaTHBIN aHATIU3 TOYHOCTBIO p = 24 OuT.

4,7/2

3.IlpuBecTu mpuMep HapyLIEHUS 3aKOHOB anreOpsbl
aCCOIIMAaTUBHOCTH, TUCTPHOYTUBHOCTH HITH
KOMMYTAaTHBHOCTH JJIsl BBIYMCIICHUH C MJIaBaroleil TOuKoi
B HOpMaJIM30BaHHOU (opMe C JIIMHONW MaHTHUCCHI 3
JIBOMYHBIX pa3psa U HOPsIKOM, U3MEHseMbIM OT -1 110 1.
OTBeT OOBSICHUTB.

4.Ilycth TOYHOCTH p = 24 6ut. Onpeaenuts ulp (x) ans
YHCeII:

0.25, 100

5.Haiitn cymMMy IBYX 4HCEl € IJIaBAKOIIEH TOUKOM C
TOYHOCTBIO p = 24 OHUT.

1/8, 10

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OEeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "yJI0BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYILIECTBEHHO HE BBIIOJIHEHO

KM-2. BoiuuciaurTeabHbIE AHOMAJINHA

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec koHTpobHOr0 MeponpustTusi B BPC: 20

IIpouenypa nposeaeHusi KOHTPOJIbHOr0 MeponpusTusi: [IpoBoauTcs B KOMIIBIOTEPHOM KJjlacce,

Bpems 45 MUH.

KpaTkoe conep:kanue 3a1aHusi:

Bormpocsl po BeIYMCIUTENBHBIE aHOMANIMK (hOpMaTa C IJIaBAOLIEH TOUKOM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3amaHUpOBaHHbBIE  PE3YJIbTAaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpockl/3aganust st mpoBEpKU

3rarb: OcobeHHOCTH (hopMaTta C
IUIABAIONICH TOYKOM, TIPUBOISIINE
K pPE3KOM MOTEepU TOUHOCTH

1.Kak BbI IOHUMAaETE BBIYUCIUTEILHBIE AaHOMAINH?

2.B uém nmpuunHa BOZHUKHOBEHUS OLIMOOK OKPYTJICHUS B
IIpOLIECCe BBIYMCIIEHUH C IJIaBaOLIEH YTOKOM?

3.Kakue Bbl 3HaeTe criocoObl TPOBEPKH PE3yIbTATOB
KOMITBIOTEPHBIX BBIYMCIICHUI?

4.IlpuBenuTe NpUMeEph! BBIYUCIUTEIbHBIX aHOMAJIUH.

YMers:
pacrpocTpaHeHue
BBIYMCIIUTENIBHBIX TOTPEIIHOCTEN,
OPOBOJUTH MPSAMONH W OOpaTHBIN
aHaJIN3

AHanu3upoBarh

1.Haiitu uncno odycnoBiaeHHocT ans pyHkuu f(x) =
x+1/x. CymiecTByeT 1 KOHEUHbIE HEHYJIEBbIC X, JUIS
KoTophIX f nMeeT HanbobIIee YUCI0 00YCIOBIEHHOCTH.

YMers: Onpenensrs
BBIYUCIUTCIBHBIC AaHOMAJIHNHU B
IporpaMMax, pean3yonmx
BbIYUCIUTCIIBHBIC AJITOPUTMBI

dbopMara ¢ maaBaromie TOUKoM

1.0mpenenuTs Bce TpexXpa3psiAHbIE TIBOUYHbBIE
HOPMaJIM30BaHHbBIC YMCIIA C MJIABAOIIEH TOYKOM C
9KCIIOHEHTOH MpuHUMaroliei 3Hauenus: -1,0,1.
[TocTpouTh 11 TaHHOW CUCTEMBI C TJIaBAKOIIENH TOYKOU
pacnpenenenue uncen. OnpeneauTb MaITUHHOE TICHIIOH.
[TpoBepuTh HapyIIeHUE 3aKOHOB ANTeOPHI:
KOMMYTAaTUBHOCTH WJIM aCCOIUATUBHOCTHU WJIH
JTUCTPUOYTUBHOCTH.

2.Ilycth nana Touka Q (x,y). OnpeaenuTs TOYKa JeKUT
BHyTpHU TpeyrojbHuka ABC ¢ KoopauHaramu BepIIvH
A(x1,yl), B(x2,y2), C(x3,y3). Onpenenuts BO3MOKHA JIH
MOTEPsl TOYHOCTH IIPH PEIICHUH 3TOH 3a/1a4u.

3.Haiigure 3Hayenue Boipakenus 10" alpha+1 - 10Malpha
B OJJMHAPHOU M TBOWHOM TOYHOCTH JIJIsl Pa3IMIHbBIX alfa.
Haiigute alha mpu KOTOpOM MPOUCXOTUT pe3Kast MOTeps
TOYHOCTH B 000uXx popmarax. OTBeT 000OCHYMTE.
4.Haiitu uncno o0yciaoBiaeHHOCTH s pyHKuuu f(X) =
1/x. CymiecTByeT Jin KOHEUHbIE HEHYJIEBBIE X, JIJIS
KOTOphIX f MeeT HanbobIee Yuciao 00yCIOBICHHOCTH.
5. lano kBagpatHoe ypaBHeHHe. COCTaBUTh NPOTpaMMy




3anmaHupoBaHHbIE  pe3yibTaThl | Bompockl/3aganust 1ist IpOBEpKU
00y4YeHUs 10 TUCITUTINHE

JUISL HAXOXKICHHsI KOPHEH 3TOro ypaBHeHHs. ONpenennThb
BO3MO’KHA JI TIOTEPsl TOYHOCTH IIPU PELIEHUN ITOU
3a1a4u.

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JISI PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHCHO HEBEPHO HMJIH MPEUMYILIECTBEHHO HE BBITOJIHEHO

KM-3. Moayasipuas apugmernka

®opmbl peaausannu: KomnerorepHoe 3a1anue

Tun kourpoasHoro meponpusitusi: KonrponsHas pabora

Bec koHTpOobHOrO Meponpusitusi B BPC: 10

IIpoueaypa npoBeneHusi KOHTPOJbLHOIO MeponpusiTus: [IpoBOIUTCS B KOMITBIOTEPHOM KJlacce,
Bpems 45 MUH.

Kpatkoe cogep:kaHue 3a1aHus:
N3yuenne ocoOeHHOCTEH MONYIApHOM apupMeTuKu

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupPOBAHHbBIE Bonpocsi/3aganust 11t IpoBepKH
pe3yapTaThl  OOy4YeHUS
10 TUCLMILINHE

YmeTs: MPOBOJUTH 1.Jlokazatp, uro 2”n+6-9"n kpartHO 7
BBIYMCIICHUS B [Ipu nokazareabCTBE MOKHO BOCIIOIB30BATHCS (OPMYIIOi
MOAYJISPHOU Ecin n — nio6oe natypanbHOE YHCIO, TO:
apupMeTuK -1 -2 -2, =1
prpmeTHKe a*—b"=(a-b)a" " ‘+a" ‘b+..+ab"  +b");

2.Jloka3aTh, 4TO eciiu 8 U b cpaBHUMBI 10 MOJLYJIIO P, TO OHU TaKXKe
OyayT cpaBHUMBI 110 MoayJto d, e d - genuTens p

3.CocTtaBuTh IpOrpaMMy JUIsI IIEPEBOJIa U3 MHOTOMOTYJILHOM
CHCTEMBI CUMCJICHHS 110 ocHOBaHMSIM ml =3, m2=7 m3 =11
qucia

Bapuanm 1. gucno (2,1,4)

Bapuanm 2. gucno (1,5,9)




3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl  OO0yYCHHS
10 TUCIUIUINHE

4.CpaBHMTH J1Ba YKCIa C IOMOUIBbIO IEPEBOJA B CMELIAHHYIO
CHCTEMY CUHCIICHUS TI0 MOYJISIM

ml=3;m2=5m3=7

Bapuanm 1: Yucna (2,4,6), (1,3,6)

Bapuanm 2: Yucna (1,4,5), (2,4,3)

5.CocTaBUTh MPOrpaMmy JJIsl CIIO’KEHHSI, BRIYUTAHUS, YMHOXKCHHUS U
MPSMOTO TIPE0OPa30BaAHUS JBYX IIENIBIX YHCEI 10 (GUKCHPOBAHHOMY
HaOOpy MOMyJIeH ¢ TPOBEPKOM pe3yIbTaTOB

6.CocTaBuTh IpOrpaMmy st 0OpaTHOTO MPEOOPA30BAHMSI IIETIOTO
qrcia no GUKCUpOBaHHOMY HAO0OPY MOYJIEH C IPOBEPKOU
pe3yabTATOB .

7.Mcnionb3ys CAMMETPUYECKYIO MOTYJISIPHYIO CUCTEMY IOICYMTATh
Bapuanm 1. Yemy paBHo -11+9 mo momymsam ml =3; m2 =5; m3
= 7. IlpoBeputsb pe3ynbTaT

Bapuanm 2. Yemy paBuo -9-18 mo mogynsm ml =3; m2 =5; m3 =
7. IIpoBepuTh pe3yapTar

8.BerancnnTh 3HaueHue Beipaxkenus (2/3 + 3/5) mod 7
9.ITpoBepuUTH SIBJISICTCS JIM TPYIIION MHOKECTBO YHCET BUA a +
b*sqrt(3) oTHOCHTENBHO CIOXKEHHUsSA, €CIH a,b - palMOoHaIbHbIC
quca.

Hampuwmep, 1 + 2*sqrt(3), 2/3 + 5*sqrt(3)

10.Haiinure nocnenHoow nudpy B BoipakeHun 3745 + 2
11.Boruncautsb 3Hauenue Beipaxkenns (1/2 - 3/4) mod 7
12.IIpoBepHTh SABJISCTCS JIM TPYIIION MHOKECTBO MHOTOUYJICHOB
OJIHOM M TOM K€ CTEeNEeHH N OTHOCUTEIBHO CIOKECHUS

13.HaiiT 3Hauenue BelpaskeHust 551 mod 7

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIMYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku binonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJM 3aJlaHue MIPEUMYIIECTBEHHO BBITIOITHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

10




KM-4. Peanu3anus neJ04ucJeHHbIX apupMeTHYIeCKUX ONePAUil ¢ JIMHHBIMHA
yHCcJIaMU

®opMbl peaau3anuu: 3aiinTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJBLHOTO Meponpusitusi: [I[poBoAUTCS B KOMIIBIOTEPHOM KJlacce,
Bpems 45 MuH.

KpaTkoe conep:kaHue 3a1aHus:
IIpakTnyeckast 4acTh:
[Tox IMHHBIME YUCIIaMU B JTA0OpATOPHOU paboTe MOApa3yMEBAIOTCs OOJBIIHE LETbIe YHCa,
KOTOpBIE HEBO3MOXKHO MPECTABUTH C UCIOJIB30BAHUEM CTAHIAPTHBIX TUIIOB JIJIS
EJIOUMCIICHHBIX MTepeMeHHbIX (int, int64 u mp.).
Tpebyercs, pa3paboTaTh Kiacc Uil peajii3allii TaKUX OINepaluii U Neperpy3uTh
apuQMEeTHUECKUX onepanuu «+,-,*,/», 9To0bI cliejaTh yI0OHBIM BEITIOTHCHHE
apuQMEeTHUYECKUX ONEepaluil ¢ TAKUMH YHCIaMH U AalibHEHIIIee X UCII0JIb30BaHNE B yUeOHOM
MIPOIIECCE MPH BBIMOJHEHUN APYTUX JTA00PATOPHBIX padoT.
JlaboparopHble pabOTHI 3aIIUIIAIOTCS KAXIBIM CTYI€HTOM HHIUBUyaTbHO. OIHAKO,
JIOITYCKAETCs, YTO JIBA CTYACHTA BHITIOJIHSIOT JJA0OPATOPHYIO padOTy COBMECTHO, KaXKIBIN
CBOIO YaCTh 3aJ]aHus, HO 3aIIUTa J1a00paTOPHOM paboThl MPOUCXOIUT UHIUBUAYATHHO.

TpeOoBaHusl K 0TYETY:

Otuer AOJIKCH COCTOATDH U3 TUTYJILHOI'O JIMCTA, OITMCAHUSA AJITOPHUTMA PCUHICHUA 3a1a4u,
HCXOJIHOTO KO/Ia IPOTpaMMBl, Pe3yJIbTaTOB TECTUPOBAHUS pa3pabOTaHHOM MPOrpaMMbl IS
KaX/101 aprMeTHIeCcKOi onepamnuu ¢ JUTMHHBIMA YMCIIaMHU.

IIpoBepka padoThl NIPOrpaMMbI:
Ecau p — npocroe uuciio u b — HeKpaTHOE P YUCIIO, TO:

b"(p-1) -1 nenurcs Ha p

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3anmaHupoOBaHHbIE pe3ysbTaThl 00ydeHus | Bompockl/3aganus 1uist mpoBepku
110 IUCLMILIMHE

3HaTh: ARTOpUTMBI YCKOPEHHOTO 1.Kak BbI TECTUpPOBAJIN KOPPEKTHOCTD
BBITOJIHEHUS apU(PMETHUECKUX OIeparuii peann3alnyy aJropuTMOB JJIMHHBIX BBIUYUCICHUN?
2.00BSICHUTE aNTOPUTMBI peasIn3aliy onepalun
YMHOKEHUS U JIEIIEHUs] C JJIMHHBIMY YUCJIaMU

3HaTh: Teopuro WHTEPBAIbHBIX 1.I'ne npuMeHs0TCs BBICOKOTOYHBIE
BBIYKCIICHUN BBIUNCIICHUSI?

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3uanusa: OueHka "oTINYHO" BBICTaBIAETCS €CIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe eévinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIEHO)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)

Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. BLIcCOKOTOYHBIE BLIYUCJICHUS

®opmbl pean3anuu: KoMIbIOTEPHOE 3a1aHKE

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 10

IIpouenypa nposeaeHnsi KOHTPOJIbHOr0 MeponpusTusi: [IpoBoauTcsa B KOMIIBIOTEPHOM Kjlacce,

Bpems 45 MUH.

KpaTkoe conep:kanue 3a1aHusi:
I/I3yquI/IC BOHpOC peaJII/ISaIII/II/I BI)I‘-II/ICJ'IGHI/II;'I B HeTpaI[I/IIlI/IOHHI)IX MAaIlIMHHBIX apI/I(l)MeTI/IKaX

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE
pe3ysibTaTtel  OOydYeHHs IO
JVICIIATUTAHE

Bomnpocel/3aganus s mpoBepKu

3HaTh: CORDIC
apupmMeTuky U JApyrue
apuMETUKH

1.YTo Takoe MoaynsipHas cuctema cuucieHus? Kakum
00pa3zoM oHa ompenensieTcs?

2.B uém npeuMyIiiecTBa MOAYJISAPHOM CUCTEMBI CUUCIICHUS?
3.B uém HenocTaTKu MOAYISpHON apu(METHKH?
4.IlpuBenuTe MpuMeEpbl MPUMEHEHUS MOTYISIPHON
apu(METUKHU

YMers: IIPOBOJUTH
BBIYUCIICHUSI B MOJYJISIPHOM
apupmeTHke

1.CocraBuTh nporpamMmy AJs pelIeHus] CUCTEMbI IMHEHHBIX
YPaBHEHUH 10 OJTHOMY MOJYJIFO U HAUTH KOPHU WU
OTIpeNIeNIUTh, YTO OHA He uMeeT peuienne. O60cHOBaTh BEIOOP

MOJLYJIS.
x+ty=1
2x-3y=1

2.CocTaBUTh IPOrpaMMy JUIsl PELIEHHS CUCTEMBI TMHEUHBIX
YPaBHEHUH 10 OJHOMY MOJYJIFO U HAUTH KOPHU WU
OIpeNIeNIUTh, YTO OHA He uMeeT peuieHne. O60cHOBaTh BEIOOP

MOJYJIS.
x+ty=1
X—2y=2

3.HaiiTu cxansipHOe NpouU3BEACHUE ABYX BEKTOPOB IO
Moayisim ml =3, m2=35,

m3 = 7 ¥ OJly4eHHBIH pe3yabTaT nIpeoOpa3oBaTh B
MO3ULIMOHHYIO CUCTEMY CUHCIICHHUIO.

Bapuanr 1.

Bekrop x = (3,-30,3)

Bekrop y = (4,3,27)

4. HaiiTu ckalsipHOE MPOU3BEACHHE JIBYX BEKTOPOB IO
MoayasM ml =3, m2=35,

m3 = 7 ¥ NOJy4YEeHHBII pe3ynbTaT Mpeodpa3oBaTh B
MO3ULIMOHHYIO CUCTEMY CUMCIICHHUIO.

Bapwanr 2.
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3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaTthl  OOyYeHHUS TIO
JUCITUILINHE

Bekrop x = (79,-200,1)
Bekrop y =(5,2,1)

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJIHEHO IMPEUMYIIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

3ajaHnre COOTBETCTBYET TEKYIIEMY KOHTPOJIsl. 3a4ET BBICTABISETCSA IO COBOKYITHOCTU PE3YJIbTATOB

M0 TEKYIIEeMY KOHTPOJIIO

L Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08

0C60€HUA 0ucuunﬂunbt

1. Komnerenuua/Muauxarop: NJI-1nk-1 JleMOHCTpHpYET 3HaHME IPUHLIUIIOB IIPOEKTHPOBAHHS

QBM, MUKPOIIPOICCCOPHBIX CUCTEM U BBIYUCIIUTCIIbHBIX CHUCTEM

Bomnpocel, 3axanus
1. Kakue HeqoCcTAaTKH apu(pPMeTHKH ¢ MJIaBalolieil TOYKoi BbI 3HaeTe?

2.Ha3oBure CUTyallUH KOTJAa PE3KO TEPACTCA TOYHOCTH KOMIIBIOTEPHBIX BbIYMCJIEeHUIH?

3. B uém 3¢ dekT ycKkopeHHs OT NPUMEHEHHs] KOHBelepPHbIX BbIYUCINTEIbHbIX
ycTpoicTB?

4.Kak BO3MOKHO Peaii30BaTh BHICOKOTOUYHYIO apu(PMeTHKY Ha rpaduyueckomM
yckopurtee?

Matepuasnbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.4 B dbopmate ¢ muiaBaromieid TO4koii B 32-OMTHOM CJIOBE C IMOJIeM IUpHHOH 15 1 16 umcio

11/2 3anuceiBaeTcst
OTBeTHI:
a) 0 000000000000101 1000000000000000
6) 0 000000000000101 0100000000000000
B) 0 000000000000100 0100000000000000
BepHnbnlii oTBeT: a)
2.5 IlycTh AnMHA MAHTHUCCHI paBHA p. MalllMHHOE STICUJIOH paBHA
OTBeTHI:
a) 1 +2%(p-1)
6) 2°-(p-1)
B) 2"*-p
BepHbiii oTBeT: 0)

3.6 C uyem cBsI3aHa MoTepsd TOYHOCTU B apI/I(i)MeTI/IKC C MJIaBaIOIIEeH TOUKOM ITPU BBIYUCIICHUAX C

CHWJIBHO OTJIMYAIOIIUMHUCS APYT OT Apyra BeIUuYnHaMu?

OTBeThI:
a) C HEpaBHOMEPHBIM pacTpe/Ie]ICHUEM YHCEeIT C TUTaBAOIIEeH TOYKOMN
0) ¢ 6ONBIIMMHU ONIMOKAMU TPECTABICHUS MAJIBIX YUCEI
B) ¢ OOJILIIMMU OUIMOKaMH MpeACcTaBIeHUS OONbIINX YUCEI

BepHblil 0TBeT: a) ¢ HEpaBHOMEPHBIM pacIipeIelIeHUeM YHCeN C TUIaBaloIe TOUKOoi
4.10 ITycTs nmmHa MaHTHCCHI HOPMAJIM30BAHHBIX YHCEI C IUIABAIOIIEH TOUYKOM paBHA TpU
JTBOMYHBIX pa3psina. Bo3aMokHble 3HaUeHUs s opsiaka paBusl -1,0,1.

UYemy paBHO HanOoublIee MPeACTaBUMOE YHUCIIO B 3TOM (popmare

OTBeThI:
a)3
0) 3,5
B) 2,5
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Bepusrii otBer: 6) 3,5
5.11 IlycTp njmHa MaHTUCCHI HOPMAJIU30BaHHBIX YHCEI C MUIABAIOIICH TOUKON paBHA TpU
JTBOMYHBIX pa3psina. Bo3MoxHbIe 3HaUEHUS s opsiaka paBusl -1,0,1.

Uemy paBHO HaMEHbIIIEE MPEICTABUMOE YHCIIO B 3TOM opmaTte

OTBeTHI:
a) 0.5
0)0,1
B) 1,0

Bepnpiii otBer: a) 0,5
6.12 Ilycts 3aman opMmart ¢ TuraBaromeil TOUKOM OJUHAPHOW TOYHOCTH C OKPYIJICHHEM K
OnmmxkaiinieMmy. YUemy paBHO 3HaYCHHE BBIPAKEHUS TIPU BBHIYUCIICHHSIX B (hopMaTe C IiaBaromeit
Toukoit (X +Y) -z,
rae x = 1, y=2(-25),z=1

OTtBeTsI:
a)0
0) 2/(-25)
B) 2"(-30)

BepHsiii otBeT: a) 0
7.13 Bceria v BBITIOJHSIOTCS 3aKOHBI aJITCOPBI TSI MATMHHBIX apU(METHICCKUX OIEePAIIH C
IUIaBaroIIel TOUYKOM, BhIOEpUTE BEPHBIN BapUAHT OTBETA.

OTBeTHI:
a) He Bcerna uz-3a orpaHU4eHHON MaMATH KOMITBIOTEPA, HECIIOCOOHOTO MPEICTABIISATh
BEIIECTBEHHBIE YKCIia a0COIIOTHO TOYHO B (hopMaTe ¢ TuiaBaromeld TOYKon
0) He Bcerna u3-3a Toro 4yto ucnoibs3yeTcs popmar ¢ IIaBaroiiei TOUKol JBOMHON TOYHOCTH
a HEe TPOMHOM
B) 3aKOHBI alNreOphl BCET1a CIPaBeIUBbI AJIs OTIEpalluii C YUCIIaMU C TIaBAIOIIEH TOYKOM
BHYTPH JIOITyCTUMOTO Marna3oHa MpeICTaBICHUs], HO OHU HE BBIMIOJIHSIOTCS JIs1 YUCEI
BBIXO/ISIIIIMX 32 MPEAEIbl STOTO Tuana3oHa

Bepnpriii otBet: a) He Bcerna u3-3a orpaHnueHHON NaMsATH KOMIIbIOTEPA, HECTIOCOOHOTO

MIPEJICTaBIIATh BEIIECTBEHHBIE YKclia aDCONIOTHO TOYHO B (popmare ¢ miiaBaroiieil TOUKoi
8.15 Yucno Nan - 310 cuMBOI JU1s1

OTBeTsI:
a) IpeCTaBlIeHNs 0ECKOHEUYHOCTH
0) 0603HayaeT pe3ynbTaT HeIOMyCTUMOM aprudMETHIECKON onepaliuu
B) paBeH pe3ynbrary cioxenus (1/0) + (1/0)

BepHnbiii oTBeT: 0) 0003HaUaET pe3ynbTaT HEAOMYCTUMON apu(METHIECKOM OTepaliuu

2. Komnerenuusi/Muaukarop: UJI1-3nk-1 OcymecTsiseT pa3paboTKy anmapaTHbIX U
IIPOrPaMMHBIX CPEJCTB Pa3JINYHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM

Bomnpocel, 3axanus
1.Y9to Takoe n10x0 00ycJ0BIeHHbIE 321a4n?
2.Kakue 10CTOMHCTBA MOAYJISAPHOIT apupMeTHKH I peaTu3alii BbICOKOTOYHbBIX
BbIYHCJICHUH?
3. B uém ocHOBHBIE NMPOOIEeMbI MOAYJISIPHON apupMeTHKH?
4.Yt1o0 Takoe 1podsr Papesn?
5.Ha3zoBuTe yc/i0BHe 0IHO3HAYHOI0 NpecTaBiaeHus Apodeii @apesi nopsigka N B
MOAYJISAPHON CHCTEMe CYHCICHHS 110 OTHOMY MOAYJII0

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUM
1.2 llecTHaaaTepUYHbIA SKBUBAJIEHT BOCBMEPUYHOTO uncia 2357
OTBeTHI:
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a.2EE
0.2FF
c.AEF
n.4FE
Bepuriii otBert: (c). 4EF
2.3 B U30BITOYHOM CHUCTEME CUMCIICHUSI C MHOXKECTBOM UG [-7,7] B IECATUYHON CHCTEME
CUMCIICHUS YnCio 295 UMeeT IpeaCTaBIECHUS
OTtBeTsI:
a) (3-15)
6) (30-5)
B)a)u 0)
r)(4 0-1)
BepHnbiii oTBeT: B) a) 1 0)
3.7 3nauenue (2/3) mod 7 paBHO
OTBeTHI:
a)4
0)3
B) 5
Bepnsrii otBet: 0) 3
4.8 SIBnsieTcs 11 TpyNIod MHOKECTBO Yucel Buaa a + b*sqrt(3) OTHOCHTENBHO CIIOKEHUS,
eci a,b - parMoHaIbHBIC YHCIIA
OTtBeTsI:
a) sIBJsieTCS
0) HE ABISICTCS
BepHblii oTBET: a) ABIASETCS
5.9 Ilocnenuss uudpa B BeipakeHuun 345 + 2
OTBeTHI:
a)5s
0) 7
B) 9
Bepnpniii oTBeT: a) 5
6.14 Uto npoucXoAMT IpH JI€JICHUU Ha HOJIb B (hopMaTe ¢ TiaBaromieid TOUKon?
OTBeTHI:
a) BO3HHMKAET OMMOKa JIeNIeHus] Ha HOJIb
0) ommOOK HET
B) pe3y/bTaT paBeH MaKCUMAIILHOMY MPEICTABUMOMY YHCITy B (popmare ¢ TuiaBaromieid Toukon
BepHnbplii oTBeT: 0) ombok HET
7.16 HenoctaTku MHTEpBAJIbHBIX BBIUYMCICHUIN
OTBeTHI:
a) Bcerna pe3ynbTraThl HHTEPBAIBHBIX BHIYMCICHUS Mall0o HHPOPMATHBHBI U3-32 TOTO, UYTO
BCEr/la MPOUCXOIUT Pe3KOe PACUIMPEHUs IPaHULl HHTEPBAJIOB
0) He Bcerna pe3ynbpTaThl HHTEPBaIbHBIX BBIYUCIICHUS MAIO HHGOPMATUBHBI
B) [IprMeHeHne NHTepBaIbHBIX BBIYMCIEHUHN TpeOyeT MpeBapUTEIbHOTO aHaIN3a
BBIYMCIIUTENIbHOMN 33/1a4u
BepHblii oTBeT: 0) U B)

II. Onucanue wikanvl oueHuganus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH

16



Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeloiHeHa B paMkax "06a3oBoro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJOCTaTK!

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYyIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnonHeHus 3Hanus: PaboTa He BHIIOIHEHA WM BBIIIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

OI_IGHKa BBICTABJISICTCS 11O COBOKYITHOCTH OLICHOK IO OTACJIBHBIM BOIIPOCAaM M 3aJia4e.
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