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1 leap TUCHUTIHHBI.

B pesymbraTe OCBOEHHMS JaHHOM JUCHUIUIMHBI y OOYYaroIierocsi IOJDKHBI OBITh

c(hOpMHUPOBAHBI KOMIIETEHIIMM OCHOBHOH MpodeccroHaIbHON 00pa30BaTEIbHON MPOTrpPaMMBbI

OakanaBpuarta (nanee - OITOIT): OIIK-5.

(I)opanyeMble KOMIICTCHIIMU, UHIUKATOPbI NOCTUKCHUSA KOMHeTeHHHﬁ, 3HaHUud,

YMEHUSA, HABBIKHA

Tabmuua 1 — MaaukaTopel JOCTHXKEHHS] KOMOETEHINH, (POpMUpYEeMble TUCIUTUIMHON

Kon 1 nasBanue

I/IHI[I/IKaTOpLI JOCTHIKCHUS

3nanus1, ymeHus, HaBbIkH (3YB), popmupyemsie

AJITOPUTMBI U COOTBCTCTBHUU C

KOMITBIOTEPHBIC TEXHUYECKUM 3aJaHUEM
MPOrPaMMBI, (ToTOBBIMU

TIPUTOTHBIC JUIS CHET(UKAIISIMI).
MPaKTUIECKOTO

MIPUMEHEHUS

KOMIIETCHIINH kommnereniuu no OITOIT NUCHUIIIMHON
OIIK-5 CnocobeH OIIK 5.1 Co3naer 3HATE:
pa3pabaThiBaTh IIpOTrpaMMHBIN KOJ B — OCHOBHBIE 3Talbl KOMIIBIOTEPHOI'O

pelIeHus 3a1a4;
— OCHOBBI TEOPHH a0CTPAKTHBIX THIIOB
JaHHBIX,

— TPAIUIMOHHBIC CTPYKTYPHI TaHHBIX
(cTaTryecKkue U TMHAMUYECKHUEC);

— MaTeMaTHYECKUH armapaT, He0OXO0AUMBIHA
JUTSE OTICHUBAHUS 3P PEKTUBHOCTH
anropuTMa.

YMerTh.

— BBIOMpaTh 3P (HEKTUBHBIC AITTOPUTMBI JJIS
00paboTKH JaHHBIX;

— pa3pabaThIBaTh M 3aIIMCHIBATh Ha S3BIKE
IPOrpaMMHUPOBAHHUS BHICOKOTO YPOBHS
QITOPUTMBI PEIICHUS KJIACCHUSCKUX 3a1a4
o 00paboTKe TaHHBIX;

— BBIOMPATh ONTUMAIBHYIO CTPYKTYPY JUTSI
MPECTaBICHUS JaHHBIX.

Biaanern:

— HaBBIKAMU MPAKTHYECKOTO
IPOrpaMMHUPOBaHHUs KOHKPETHBIX 33/1a4 B
ONPEACICHHOM S3BIKOBOM CPELE;

— CpeICTBaMU IPOrPaMMUPOBAHUS IS
pEIICHUS TPAKTUYCCKHX 3a71a4

MecTo TMCHHUIIIINHBI

JucuumiuHa BritodyeHa B Moayib «lIporpammuposanue» OITOII BO. Jlucuumniauna

ocamBaercs Ha 1 kypce B 1 cemectpe.

2 O0béM U TPYAOEMKOCTH AUCUMIIMHBI 10 BUJAM YUeOHbIX 3aHATHIA.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.

Tabmumna 2 — O0beM U TPYAO0EMKOCTh JTUCIUTUINHBI TI0 BUJAM YIeOHBIX 3aHATHN

MPOBOJIMMEIE B Pa3HBIX (popmax

OO0mast TpyI0eMKOCTb | BUABI y4eOHOM pabOTHI IO TUCUUIUINHE,

OO0BEéM YacoB 110
dhopmaM 00yueHHMSI

yueOHBIX 3aHATHI) (Bcero)

00
1 O6mias TpyT0EMKOCTh JUCIUTUIHHEI 144
2 KonraktHas pabora oOydwarommxcsi ¢ mpemnojaBareneM (IO BUAAM 74




AynuropHas paboTa (Bcero): 74
B TOM YHCJIE:
JICKIMH
J1ab0paTOPHBIC 3aHATHS 74
B HHTEPAKTUBHOU (hopme
B DJIGKTPOHHO hopme
3 CamocrosrenpHas pabota o0ydaronuxcs (BCero) 70
4 TIpomerxyTouHasl aTTecTalusi 00yJaromerocs 3aueT ¢ olleHKOH

3. Y4eOHO-TeMATHYECKHM I IJIAH M COAEPKAHNE IUCIIUTIIUHbI.

3.1 YuyeOHO-TEMATHYECKUM IJIAH

Tabnuma 3 - YueOHo-TeMaTH4ecKuil T1aH 09HOM GopMbI 0O0ydeHHS

O6mas | TpynoeMKOCTh 3aHATHH (Jac.) ®DOopMBI TEKYIIETO
= .
5 Pa3zessl U TeMbl TUCLUILUIMHBI Tf;}(’i(;iM Ay/UTOpH. Hpg;};g’;gqioﬁ
= 3aHATHS
) CPC
: 5 HO SaAUITILIM (6ceco | pex. 1a0. aTTeCcTalun
Z B uac.) yCIIeBaEMOCTH
Cemectp 1
1. Abcmpaxmuvle munvl OAHHLIX 82 42 40
1 1.1 Co3nanue 6a30BOro TUIIA JAHHBIX. 16 8 8 Ortuer o
nabopaTopHOii paboTe
3 1.2. CraTtudeckue CTPyKTYpHBIE THITBI 14 8 6 Oruer o
JIAHHBIX nabopaTopHoOi paboTte
5 1.3. JIuneitHbBIE CTUCOYHBIE CTPYKTYPHI 20 10 10 Ortuer 1o
JAHHBIX nmabopaTopHoii paboTte
7 1.4. bunapHsle 1epeBbs 16 8 8 Oruer 1o
nabopatopHoit pabore
9 1.5. OpuentupoBaHHbIe rpadbl 16 8 8 Oruer no
nabopatopHoit pabore
2. Aneopummul 00pabOmMKU OAHHbIX 62 32 30
11 | 2.1. BBeneHue B aHAIN3 AITOPUTMOB 14 8 6
13 | 2.2. CopTupoBKa JaHHBIX 20 10 10 Oruer no
sabopaTopHOii paboTe
15 | 2.3. Ilouck u paccTaHOBKA 16 8 8 Oruer no
nabopatopHoit pabore
17 | 2.4. OBpuCTUYECKUE ANTOPUTMBbI 12 6 6 Oruer no
sabopaTopHOii paboTe
ITpoMeXyTOYHAST aTTECTAIUS 3a4eT C OLICHKOU
Bcero: | 144 74 70
4 TlopsimoK OUEHMBAHUSL YCIEBAEMOCTH copmMupoBaHHOCTH

KOMIIETEHIMH 00y4aroerocsi B TeKyuei U MpoMe;KyTOYHOM aTTeCTALNH.

I[J'ISI MMOJIOKUTEIBHOM OLIEHKHU II0 pe3yiibTaTaM OCBOCHUSA OUCHUIIJIMHBI 06y‘-IaIOIJ_[CMy0H

HEOOXOMMO BBITIOJTHUTh BCE YCTAHOBJEHHBIC BHUABI ydeOHOU paboThl. OlEeHKa pPe3yJbTaToOB

paboThl oOy4arorierocst B 0amiax (Mo BuaaM) MpuBeeHa B Tadsmiie 4.

Tabmuma 4 - Illkama u mnoka3aTenu OLIEHUWBAaHUS pPe3YyNbTaTOB Y4eOHOH paboThI




oOydJaronuxcs o BuaaM B 0auibHO-pedTHHroBOM cucteme (bPC)

VYuebnast pabora |Cymma  |Bupgsl u pe3ynbraTs OneHka B aTTecTalluu Bamnel
(BuzBI) O6awioB  |yueOHOI paboThI (1IKaJia ¥ TI0Ka3aTeNy OLCHUBAHNUS)

Cemectp 1

Tekymias yuebnas |80 WunuBuayansHbie 2 paGoThI 32 0THO HHIUBUHIYATHLHOE 41 - 80
pabora B cemecTpe NabOpaTOpHBIC 3a/IaHUsl  [3aaHHe 10:

(BeimonHeHue (otder o BeIMONMTHEHUH) |2 6a10B (BeIMONHEHO 51 - 65% 3amanuin)

3aJIaHu) (9 pabor) 3 6aJuta (BEIIONTHEHO 66 - 85% 3amaHmii)

4 6asutoB (BoimoHEeHO 86 - 100% 3amanmit)
6 padoT 3a 01HO MHAMBHUAYAJIBHOE
3a/laHue J10:

5 6asutoB (BeimonHEeHO 51 - 65% 3amanmii)

7 6anua (BeIoaHEHO 66 - 85% 3ananuii)

10 6annos (Beinonueno 86 - 100% 3ananuii)
1 paGoTa 3a 01HO MHAUBUIYAJIBLHOE
3aJaHue J10:

6 6ammoB (BeImonHEHO 51 - 65% 3axaHuii)

9 panna (BbIOSTHEHO 66 - 85% 3ananuii)

12 6anuoB (BemomHEeHO 86 - 100% 3amaHmit)

Hroro mo Tekyuieii padore B ceMecTpe 41-80
IMpomexyrounas |20 Teoperudeckuit Bonpoc 1 |5 6ana (HoporoBoe 3HauUeHHE) 5-10
aTTecTanus (3ader 10 6antoB (MakcUMaJIbHOE 3HAUCHHUE)
C OIIEHKOIA) Pemenue 3anaum 1. 5 6ansa (moporoBoe 3HaUEHUE) 5-10

10 6ans10B (MakcUMaJIbHOE 3HAUCHHUE)
HTOro mno npoMe;KyTo4yHoii arrecranuu (3a4eTy ¢ OLEHKOH) 10-20 6.
CyMMapHasi OlleHKa 10 JHCHHILINHE: CymMma 6aJu1oB TeKymieil 1 npoMexyTouHoi arrectaiun 51 — 100 6.

B mpoMexyTouHO# arTecTalyu OIleHKa BBICTaBIsieTcs B BenoMmocTh B 100-0aimbHOIM
1IKajie ¥ B OyKBEeHHOM 3KBUBasIeHTEe (Tabnuma 5)
Tabmuma 5 — Cootnecenue 100-6aynbHOM 1IKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YPOBHHU OCBOCHHUS Ox3amen 3auem
Cymma nabpannvix - .
o8 JUCLUILINHBI U Oyenka byxeennuiii sxeusanenm byxeennwiii
KOMIIETEeHIINH 9KEUBANEHIN
86 - 100 [TponBuHyTHIN 5 OTIIUYHO
66 - 85 IloBbINIEHHBII 4 XOpOoLIOo 3auTeHo
51 -65 IToporossrii 3 yJIOBJIETBOPUTEIHLHO
0-50 [lepBorit 2 HEYJIOBJIETBOPUTEIIHHO He 3aureno

5 MarepuaJibHO-TEXHUYECKOE, IPOrPaAMMHOEe U YU4eOHO-MeToAn4ecKoe
o0ecneyeHue JUCUUIIMHBI.
5.1 YueOHnast iureparypa

OcHoBHast yueOHas quTEpaTypa

1. Benos, B.B. Anroputmsl ¥ CTpYKTYphl JaHHBIX [DIeKTpoHHBIN pecypc]: Yuebnuk / B.B.
benos, B.. Yuctsakoa - M.:KYPC, HUL] UHOPA-M, 2017. - 240 c. Pexxum pnocrymna:
http://znanium.com/catalog.php?bookinfo=766771

2. I'mankos, JI. A. ['eHeTHYeCKUEe alTOPUTMBI [ DIEKTPOHHBIA pecype]: YueOHoe mocobue /
[Tox pen. B. M. Kypeituuka. - 2-e u3a., ucnpasi. u jom. - M.: ®USMATIIUT, 2010. - 368

c. Pexxum nocryna: http://znanium.com/catalog.php?bookinfo=544626



http://znanium.com/catalog.php?bookinfo=766771
http://znanium.com/catalog.php?bookinfo=544626

JonosHuTtenbHasi ydeOHasl quTEepaTypa

1. Konmae, B.J[. CTpykTypsl U alropuT™Mbl 00paOOTKU MaHHBIX [DJIEKTPOHHBIA pecypc]:
VYuebnoe nocodue / B.JI. Konmaes. - M.: U11 PUOP: HULl UH®PA-M, 2014. - 296 c. Pexxum
noctyna: http://znanium.com/catalog.php?bookinfo=418290

2. Bupr, H. Anroputmsl u cTpykTyphl anHbiX. HoBast Bepcus anst OGepona. [ DneKTpoHHbII
pecype] : yueb. mocobue — DnektpoH. gaH. — M. : JIMK Ilpecc, 2010. — 272 ¢. — Pexum
nocryna: http://e.lanbook.com/book/1261

8. CasenbeB, B.A. PacnapamnenuBanue nporpamm: yuyeOHUK [DnekTpoHHBIH pecypc]/ B.A.
CasennbeB, b.4. Ilreitnoepr - Pocros-na-Zlony:M3narenscto HODY, 2008. - 192 c. Pexum
nocryna: http://znanium.com/catalog.php?bookinfo=556119

5.2 MarepuajibHO-TEXHHYECKOEe W  TPOrpaMMHOe obOecnevyeHuUe
TUCUMILTHHBI.

VY4eOHble 3aHATHA IO AUCLUUILIMHE NMPoBOAATCS B yueOHbIx aynutopusax KI'TIM ®I'BOY
BO «KemI'Y»:

404 YVueOHas ayAnTOpUs VIS IPOBEICHMS: VYueOHnsiii kopiryc Ned.
- 3aHATUH JEKINOHHOTO THIIA;
- TPYIIIOBBIX U MHAUBUIYAJIbHBIX KOHCYIbTALIUML; 654079, KemepoBckas
- TEKYILETro KOHTPOJIST ¥ IPOMEXXYTOYHOH aTTeCTaIuH. 061aCTb, T.

Croenuajau3npoBaHHas (yueOHasi) Medesib: JOCKa MeoBas, kKadeapa, CTOJbI, CTYIIbS.
OdbopynoBanue: neperocroe - HOyTOyK, 3KpaH, IPOEKTOP.

Hcnoan3yemoe nporpammuoe obecneuenne: MSWindows (MicrosoftlmaginePremium
3 year no cyouiniien3noHHomy gorosopy Ne 1212/KMP or 12.12.2018 r. 1o 12.12.2021 r.),
LibreOffice (cBobomno pacmnpoctpansiemoe I10), Suaekc.Bpaysep (oredecTBeHHOE
cB00OHO pacnpocTtpansemoe [10).

HNurtepHer ¢ obecnieyenuem nocryna B IUOC.

HoBoky3Heuk, np-KT
Mertannypros, a. 19

502 KomMnbloTepHbIi KjIacc. Yuebnbiit kopryc Ned.,
VYuebHast ayquropus (MyJIbTUMEIUIHAS) TS IPOBEICHUSL:
- 3aHSATHAH JIEKIIMOHHOTO THUIIA; 654079, KemepoBckas
- 3aHSITUH CEMHHAPCKOTO (IPAKTHYECKOT0) TUIIA; 06J1aCTb, T.

- 3aHATHH 71a00pPaTOPHOTO THIIA;

- TPYIIIOBBIX ¥ MHANBHUIYyaIbHBIX KOHCYJIbTalNH;

- CaMOCTOSTENbHON PaboTHI;

- TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOU aTTECTALIUH.
CrnenuanusupoBanHas (yueOHasi) Medelib: JIOCKAa MEJIOBasi, CTOJBl KOMIBIOTEPHEIE,
CTYJIBSI.
O0opyaoBaHue 1151 IPe3eHTAIIMN Y4e0HOT0 MaTepUaJIa; CIMAayUoOHApHOe - KOMIIbIOTED,
9KpaH, NPOEKTOP, HAYITHHUKH.
JlaGopaTopHoe 000pya0BaHHe: CTAOHAPHOE — KOMIBIOTEPHI [uIsi oOydaromuxcs (16
IIT.).
Hcnoan3yemoe nporpammuoe obecrneuenune. MSWindows (MicrosoftlmaginePremium
3 year no cy6umnien3noHHoMy gorosopy Ne 1212/KMP or 12.12.2018 r. 5o 12.12.2021 1.),
LibreOffice  (cBoGoguo  pacmpocrpansiemoe  I10),  Firefox 14  (cBoGomHO
pacnpoctpansiemoe [10), SAunexc.bpaysep (oTedecTBeHHOE CBOOOIHO PacpoOCTPaHIEMOE
I10), MicrosoftVisualStudio (MicrosoftimaginePremium 3 year mo cyOGnuiieH3HOHHOMY
moroopy Ne 1212/KMPot 12.12.2018 r. mo 12.12.2021 r.), Cpena cTaTHCTHYECKUX
BeruncieHnit Rv.4.0.2 (ceoboano pacnpoctpansemoe [10).
HNHTepHer ¢ o0ecneyenunem aocryna B IUOC.

HoBokysHenk, np-krt
Meramnypros, a. 19

5.3  CoBpemenHble  npodeccuoHAIbHbIE  0a3bl  JAHHBIX H



http://znanium.com/catalog.php?bookinfo=418290
http://e.lanbook.com/book/1261
http://znanium.com/catalog.php?bookinfo=556119

HH(GOpPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMBbI.
Ilepeyens CIIB/l u UCC no nucuniuinae
1. OOmepoccuiickuii MaremaTuyeckuii mopran (MH(QOpMalMOHHAs CcHUCTeMa) -

http://www.mathnet.ru/

2. OKCIIOHEHTa OCHTP  HWHIKXCHCPHBIX TEXHOJIOTHUM H MOACIIUPOBAHUA -

http://www.exponenta.ru

3. Science Direct cogepxut 60mee 1500 xypHanoB uznarenscta Elsevier, cpean HuX

U3aHus 1o Maremaruke u nHdopmaruke. https://www.sciencedirect.com

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1. TeMbl NUCbMEHHBIX YU4eOHBIX padoT

Tabmuia 6 - Tembl MUCEMEHHBIX y4eOHBIX PabOT

munvl OAHHbIX

Pazgen TeMbl KoHTposibHbIE TOUKH
1. 1.1 Co3nanue 6a30BOro TUIIA JAHHBIX NunuBumyansHoe
Abcmpaxmuvle nabopaTopHoe 3a7aHue

1.2. CraTtudeckue CTPyKTYpHBIE THITBI TaHHBIX

NunuBuayanbHOe
nmabopaTopHOe 3alaHue

1.3. JIuHeiiHble CIMCOYHBIE CTPYKTYPHI JaHHBIX

NunuBuayanbHOe
nmabopaTopHOe 3a/laHue

obpabomxu
OanHbIX

1.4. buHapHsbie epeBbs NunuBunyaneHoe
J1a00PaTOPHOE 3a/IaHUC
1.5. OpuentupoBaHHbIe rpadbl NHnuBuyansHOe
na0opaTopHOE 3a1aHue
2. Ancopummber | 2.2. COpTHPOBKA JAHHBIX WnpusnnyansHoe

J1a00PaTOPHOE 3a/IaHUC

2.3. ITouck u paccTaHoBKa

NunuBuayanbHOe
nmabopaTopHOE 3a/laHuE

2.4. OBPUCTHYECKHE AITOPUTMBI

NunuBunyansHoe
J1a00PaTOPHOE 3aJIaHUEC

6.2. IIlpumepHble BONPOCHI M 3aJaHMs / 33/a4U JJIA NMPOMEKYTOUYHOM

aTTeCTalun
Tabnuma 7 - Tunosble (MpUMEpPHBIE) KOHTPOJIbHBIE BOMPOCHI M 33/JaHUs K 3a4eTy C
OLIEHKOM
Paznensr u TeMer [IpumepHsie Teopetndeckue | [IpuMepHbIe mpakTHYSCKUE 3aAaHus U (FLITH)
BOTIPOCEI 3aa9u
Pazoen 1. Abcmpaxmmusvie munovt 0aHHBIX
Tema 1.1 Co3apanmue 1. Omnucanue KOHLENIUA Jl1st Kaxk oM 3a71aun COCTaBUTh CXEMY

0a230BOI0 THINA JAHHBIX

ATJl Ha OCHOBe anreOpanvdecKux
CUCTEM.

2. Ormpenenenue THIA
JAHHBIX: HHTEp(dEiiC, peaan3amus.

3.  Crpykrypa
uapopmanuu. CTpyKTypa TaHHBIX:
JIOTHYECKAs, ¢usnueckasl.
DJIEMEHTHI JJaHHBIX. THUIIBI SI3bIKA.

aJropuTMa M HAMKUCATh POTPaMMYy.

1. danst A, B. Haiitu P = 4-B.

2. Manwt A, B. Haitu D = A/B.

3. Haub1 4, B, C. Haittu S= A+ B +
C,P=A4B-C.

4. BplyuciIuTh 3Ha4YeHUS Y 10
dopmyne Y=(7x-4)/(5x+2).



http://www.exponenta.ru/

4. Knaccudukarus
CTPYKTYp JaHHBIX IO CBOMCTBY

H3MEHYHBOCTH: 0a30BEIE,
CTaTHYECKHE, MOJIyCTaTUYECKUE,
JTUHAMUYeCKue, (paiioBsie.

5. IIpocteie TUTIBI
JAHHBIX: YHCIIOBBIE
(TIeTOYNCIICHHBIH, BEIICCTBEHHBIHN C
(UKCUPOBaHHON TOYKOIA,
BCIICCTBCHHBII C  IIJIABaroOIICH
TOYKOM, palUOHAIBHBINI,

KOMIUIEKCHBIHM, THITBI TIOBBIIIEHHOMN
TOYHOCTH). Peanuzanusi TUTNOB B
SI3BIKE MPOTPAMMHUPOBAHUSI.

6. Ipocteie TUTIBI
JAHHBIX: Joruyeckue (OyJIeBcKue).
Bpluncnenue mno TMONHOW U TO
Kpatkoil cxeMam. Peanusanus tuna
B SI3BIKE TTPOTPAMMHPOBAHUSL.

5. Bemaucaure 00bEM W INIOIIAOB
MOBEPXHOCTU TMapajuienenunena (pasmepbl
BBECTH C KIIABHATYPBHI).

6. BriBectn CyMMY qucia,
BBEJIEHHOTO C KJIABUATYPHI, ¢ unciaom 10.

7. BBectu mnenple uncina A u B,
pe3yNbTaThl UX CYMMHUPOBAHUSI, BEIYUTAHUS
W TPOW3BENEHHUS BBIBECTH B TaOIHIE,
UCTIONB3Ys (GOPMATHI BEIBOJA.

8.  Bprmcnuth  (cumraeM,  dTO
3HaMEHATelb HHUKOTZAa HE paBeH HYIIO).
d=(a+(x-1)%(b(y+2)-n).

9. BBectu 5 mepeMeHHBIX, a BHIBECTU
uX B 00paTHOM MOPSIIIKE.

10. BBectu ¢ kiaBUATyphl 3HAYCHUS
A, B, C, D, opranuzoBaTh BBIYHCICHUE U
BBIBOJI €T0 TANOB, HyMEPYs KaXAbli U3 HUX:
F=A-B+C-(A+A+B-(C+A))+D.

11. BBectu ¢ KJIlaBHaTyphbl 3HAYEHUS

7. Tpocteie tunel | A4, B, C B pa3HBIX CTPOKaX U BBIBECTU
JAHHBIX: CHUMBOJIbHEIC, | PE3YIbTaT BBIPAKCHHUS B OTACIHHON CTpPOKE
mepevncisieMble, orpanmdcHHbe. | A*(B/3,14) + (C*3+5). Hcmomb3oBaTh
Peanmszammss Tuma B A3BIKE | MOSCHSIOIINE HAIIHCH M KOMMCHTapUH.
MIPOrPaMMUPOBAHHUS. 12. CocraBuTh MIPOrpaMmy
HCCIICI0OBaHUSA MIOJIOKUTETHHOTO
BEIIECTBEHHOTO uucia A, B  KOTOPOH
OMpEJIeTSTUCh Obl 3HAYEHUs CJEIYIOIINX
BEJIMYMH: Liesas 4acTh, JpoOHAs 4YacTb,
3HaUCHHE apUPMETHYECKOTO KBaJpaTHOTO
KOpH$, OCTAaTOK OT JieJICHH IIeJI0Nf YacTH Ha
5.
13. B 0aHK MOJIOKUIN JEHBIM HA CUET
n3 pacuera 60 % TromOBBIX OT HMCXOJHOM
CYMMEI (HaKoOTUTCHUS MIPOIICHTOB
€XKEeMEeCSYHO HEe MPOMCXOINT). Brramciuts
NPUYHUTAIOMMNACS  BKIAIUKy J1oxox (¢
KJIABHATYpBl 3aJa€TCS, CKOJIBKO MECSIEeB
JIEHBT'H JIe)KaT B OaHKe).
14. TlomeHAT, MecTaMH 3HAuCHUS
nepeMeHHbIX X 1 Y.
Tema 1.2. CTaTudeckue 1. TlpeacraBnenue B 1. CocraBpTe OIOK-cXeMy BBOJA
CTPYKTYPHBIE THITBI MaMATH  CTPYKTYPHBIX ~ THIIOB | (BBIBOJa)  OJHOMEPHOTO  MAacCWBa  C
JAHHBIX. JAHHBIX: BEKTOPHOE pa3MCIICHHE, | KIaBHATYPEL.
MIPUMBIKaHHE, CIICTIICHHE. 2. CocraBpTe OJIOK-CXEMY BBOJA
Hepmocratku u mpenMymecTa. (BBIBOZIA) JIBYyMEPHOTO MaccuBa c
2.  MaccuB. XpaHeHHE B | KJIABHATYpBHI.

onepaTUBHON mamatu. OnucaHue B
SI3BIKE TTPOTPAMMHUPOBAHHSL.

3. Maccusl c
TIepEeMEHHBIMU TpaHUALIAMU
(mMHAMUYecKue). Opranuzanus

XpaHEHHUs B OMEPATUBHON MaMSTH.
Meronpl peanuzauMud B SA3BIKE
MIPOTPaMMHPOBAHHUS.

4. MaccuBbl yKa3zarenei.
Meronpl peanuzauMud B A3BIKE
MIPOTPaMMHPOBAHHUS.

5.  Bekropel. Peanmzamus
C TIOMOIIBIO MaCCHBA.

6. Crpoku. Peanusamust u
opraHm3anys paboTl B  SI3BIKE
MIPOTPaMMHPOBAHHSL.

3. CocraBuTh NpOrpamMMy, B KOTOpOH
3aal0TCs (paMUIIMK YEeThIpeX YUYEHHKOB H C
HCTIONB30BAaHMEM  MaccWBa  yKaszaTeJeu
BBIBOJATCA HA OKpaH.

4. Jlns KakKAO0ro 3aJlaHus COCTaBUTh
OJIOK-CXeMy alTropuTMa ¢ KOMMEHTapHsSMHU.
Hanwmcats nporpamMmy ¥ MOSICHEHHUS K HEH.

4.1. Beectu MaccuB.  Haiitu
MPOU3BEACHUE MOJOXKUTENBHBIX 3JIEMEHTOB
MacCHBa, CTOSIIUX IOCIE MaKCUMalbHOIO
JJIEMEHTA.

4.2. Coopmuposars MaccuB B u3z N
JNIEMEHTOB CIIy4ailHBIM 00Opa3oM. BriBectn
ero. 13 maccuBa copmMupoBath MaccuB A
TakuM 00pa3oM, 4ToObI B MaccuBe A OBLITH
TONTBKO  HEIIOBTOPSIONINECS  DIIEMEHTHI
MaccuBa B. BrBectm maccuB A. Haiftn
3amadHelil oneMenT C B MaccuBe A




7. 3amnucu. Peanmmsamus u
opraHuzaiuss paboThl B  s3BIKE
MIPOrPaMMHPOBAHHUSL.

8. 3ammcu ¢ BapuaHTaMmu.
Peanuzanus u opranuzaius padboThl
B S3BIKE MPOTPAMMHUPOBAHUS.

9. MmuoxecrtBa.
Peanusanus u opranu3zaius paboThl
B 53bIKE MPOrPAMMHUPOBAHHSI.

4.3. C xiaBHaTypbl BBECTH CTPOKY,
COCTOSIIIYI0 U3 IPOU3BOIBHOIO YUCIIA CIIOB.
Hanwmcate ¢GyHKIUIO, KOTOpas BBIBOIUT Ha
9KpaH CTPOKY, B KOTOPOIl IepeBepHYTO
KaXJ0€ CIOBO («MHUp TPYyI Mail» — «pUM
ypT flam»)

4.4. llenouncnennyro matpuiry K 8x8
3alONHUTh  HYISIMH W COUHHUIAMH,
pacIIOJIOKUB WX B INAXMaTHOM IIOPSIKE.
JIOTIOTHUTEIBHO: CIENaTh TO K€ CaMoe I

KBaJpaTHOM  MaTpHLBl  HPOU3BOJILHOTO
HOpsAKA.

4.5. OmnpenenuTh CTPYKTYPHBIN THUI
CTYIEHT (momst: ¢duo (BOKEHHAS

CTPYKTYpa), aJpec, rojJ PoKAEHHs, Ipymia,

10  omenok). OOBABUTH MEPEMEHHYIO
CTPYKTYPHOTO TUIA CTYZCHT.
CrenepupoBatb CIIy4aiHbIM obpazom
WHPOPMALMIO IUIE  JTOM  TEPEMEHHOIA.

BriBecTn Ha OKpaH.

Tema 1.3. JIuHelinbie
CIHCOYHBbIE CTPYKTYPHI
JaHHBIX

1. B 4YeM  3aKIIIOYarTCA
JOCTOMHCTBA u HCIOCTaTKN
IOCJICAOBATCIIBHOTO W CBA3aHHOTO
crroco0oB peaiu3anuun

JUHAMUYECKUX CTPYKTYpP JaHHBIX?

2. Ha3zosure TIPUHITUTIBI
(YHKIIMOHHPOBAHUS CTeKa,
ouepe/Iu U JIeKa.

3. IlpuBenure MIPUMEPHI
HCIIOIL30BaHM creKa B
MPOTrPaMMHPOBAHHUH.

4, Kaxkue THIIOBBIE
oreparuu peanu3yrTcs HaJ

CIIMCOYHBIMH CTPYKTypaMu?
5. M3o0Opa3uTe IOTHIECKYIO

CTPYKTYpY OJIHOHATIPABJICHHBI
CITUCOK.
6. Kax JIOTUYECKHU

OPOMCXOJNT BCTABKA JJIEMEHTA B
CIMCOK, yOaJCHHE OJJIEMEHTa U3
crucka?

7. Kak mpoOHCXOAUT TOHCK
DJIEMEHTA B CIIACKE?

8. Kax PEKYpPCHBHO
ONpEIENIUTh CIUCOK? Kaxk
HCTIONB3YyeTCs PEKypCHBHOE
ompeneneHue s paboTel  cO
CITUCKOM?

9. OcobeHHocTu
peanuzanuu onepanui ISt

OUKINYCCKOTO CITMCKA.

1. C wucnoip30BaHUEM OCHOBHBIX
METOZOB pabOTBl CO CTEKOM COCTaBHUTb
HpOrpaMMy KOIIMPOBAHHS JIEMEHTOB CTEKa B
HOBBII CTEK B TOM K€ MOPSIKE.

2. IlpeoOpasyiite B mnpedukcHyro
¢dopmy 3anucu HHPHUKCHOE BhIpaKkeHue (ax2
+1)/(bx + a)-abx mpu ycraoBHH, YTO BCe
UIeHTU(PHUKATOPB — OJHOOYKBEHHBIE.

3. IlpeoOpasyiite B mocTuKCHYIO
¢dopmy 3anucu nHpUKcHOE BoipaxkeHue (a*(h
+ ¢) + d)/2 mpm ycnoBum, UYTO BCe
UIEeHTH(OUKATOPEI — OJJHOOYKBEHHBIE.

4.  Onuumure nporecc
(YHKLIMOHUPOBAHHMS CTEKa PH BHIYUCICHHU
3HaYEeHUs MOCT(HHUKCHOTO BHIpaKEHHsS abc +
*d+2/mpua=2,b=5,c=3,d=4.

5. Peammsyiite METOJ
KOIMPOBAHUS JJIEMEHTOB OUYepe/id B HOBYIO
ouepep.

6. C UCIIONB30BaHUEM
CTaHJapTHOTO Habopa METOMOB COCTAaBHTE
HpOrpaMMy KOIMPOBaHHMS JIEMEHTOB CTEKa B
HOBBI CTEK B 0OPAaTHOM TOPSIIKE.

7. C HCIIOJIb30BaHUEM
CTaHOApPTHOrO Habopa METOJOB COCTaBBTE
NpOrpamMMy 3alluCH BJIEMEHTOB O4YepelH B
HOBYIO o4epellb B 00paTHOM HOPSIKE.

Tema 1.4. bunapuble
JAepeBbsi

1. PekypcuBHOe

ompeneineHue nepeBa. CrocoObl
I/I306pa>K€HI/IH JACPEBLEB
(BJ'IO)KGHHI)IC MHOXECTBA,
BJIOJKCHHBIC CKO6KI/I, OTCTYIIbI,
rpag).

2. Yposuu aepea. KopeHs.
IToromok, mpenok. Beicota nepesa.
TepMuHaIbHBIE U BHYTPEHHUE Y361
nepea. Crenenp y3na. CTemneHb
JepeBa.

1. J[ana MOCIIEIOBATEIFHOCTD
kmouert 1, 2, 3,4, 5, 6,7, 8, 9. Iloctpoiite
OMHapHOE JEPEeBO MUHHMAIBLHOW BBICOTHI C
TaKUMH KIIIOYaMHU.

2. Ilocrpoiite nepeBO BBIPAKEHUS

0 TOCT(UKCHOH 3aIHCH ab+de-c— .
3. TloctpoiiTe mepeBO BhIPAKCHHUS

o peUKCHOM 3amucH +ab—-dec .




3. YmopsmodeHHbIe
JepeBbsi. BuHapHbIE TepeBbs.

4, Cxema JIOTHYECKOM
CTPYKTYpbl ~ OMHapHOe  JepeBo.
Ornucanue Ha SI3BIKE
MIPOrPaMMHPOBAHHUS.

5. CoBepiieHHOE  JEPEBO.
ITonHOE JIepeBO.
Cb6amancupoBaHHOE, TIOYTH
cOaTaHCUPOBAHHOE JCPEBO.

6. Kakne THITOBBIE
oTiepaumn peanu3yroTcs Hax

OWHAPHBIMHU ICPEBHAMU?
7. O0xox y310B OMHAPHOTO

nepeBa  (CBepXy BHH3, ClicBa
HAIpaBo, CHU3Y BBEPX).
8. Hepeso BBIPAXKEHHSL.

Bunsl BelpaxkeHU IIpU PA3IUYHOM
00xoJie AepeBa BRIPAKECHHH.

9. Bxrouenue "
HCKITIOYCHHE MO/I/ICPEBbEB
(JToruyeckas cxema).

10. depeso TIOWCKA.

Omepanyy HajJ IEPEBOM MOHUCKA H
HX peau3anus.

Tema 1.5.
OpueHTHpOBaHHbIE TPadbI

1. Tpad.
peanu3arus rpaga.

2.  ChuckoBoe
npejcTaBieHue rpada (Jorudeckas

Matpuynast

cXema, peamusalus Ha  s3bIKE
MPOrPaMMHPOBAHUSI).
3. Omneparyn HaJI

rpadamMy, JIOTHYECKHE CXEMBI HX
peanu3ayn npu CIIMCKOBOM
MIPEICTABIICHUH.

4,  OO0xoxbl
OpPHEHTUPOBAHHOTO rpada.

5. Brmuncienue
PaCCTOSIHUS MEKIY y3Jaamu rpada.

1.  Yewm sustotrcs rpadper G2, G3,
G4 nnsa rpada G1? Hapucyiite monustii rpad
¢ y3namu rpada G1 (puc. 4.6). Hapucyiite
nmononuenue rpada Gl. I[IpencraBere rpad
G1, wu300pakeHHBIH Ha C IOMOIIBIO
JMHEHHBIX OTHOCBSI3HBIX CITUCKOB.

2. Bobluncnure paccTOSHUS MEXAY
ya3mamu AuF,CuD,BuF, CuF B rpade
G5. SMemserca mm tpad G5 CcBA3HBIM?
Ssnstercst mu rpad G5 cetpro?

Gs

Pazoen 2. Anzopummul 00padomku 0anHbLX

Tema 2.1. BBenenue B
aHAJIU3 AJTOPUTMOB

1. CsaoiicTBa anropuUTMOB.
Merton Beruucnenuil. Ilporpamma.

2. Paboune
XapaKTEePUCTHUKHU aJITOPUTMA.

3. DKcrnepuMeHTalbHOe

OIIpENEIICHNE BpEMEHHOU
CIIOKHOCTH aJTOPUTMOB.
Henocratkn u TOCTOMHCTBA

9KCIIEPUMEHTATLHOTO METO/1A.
4.,  AcuUMIOTOTHYECKAS
HOTAaLUs «O0JIBIIOTO O» ISl OLEHKHU

AITOpHUTMA.

5. Yem OTJINYAETCS
OIICHKA MAKCHMAJIEHOTO U CPEIIHETO
BpeMEHH  paboThl  anropurMa?
BrruuciaurensHas CII05KHOCTD
ITOPHUTMA.
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6. ACHMITOTHYECKHE

OLICHKH JJ1A CTaHAapTHBIX
AJITOPUTMOB: OHHOKpaTHHﬁ UK,
OpoCMOTP  DJIEMCHTOB  IIOIIApHO,

BJIOJKCHHBIC I[UKJIbI, Pa3JIOKCHUC
3aJa4yu Ha moasajgadyr pasMEepHOCTH
Ha €AWHUIY MCHBIIEC, COKpAlICHUC

MHOJKECTBA IIOMCKAa BABOE Ha
KasKJIOM IIIare.

Tema 2.2. CopTupoBka 1. TIIpenmomoxwum, 4TO 1. BemosHUTE  YHOPSIOYMBAHHE

JaHHBIX HEOOXOIMMO COPTHUPOBATh CIIMCOK | MOciemoBaTenbHOCTH 1, 7, 3,2, 0,5, 0, 8 ¢
JJIEMEHTOB, COCTOSIIHIA M3 YyXKE | MOMOIIBIO METOJIOB «Iy3bIPbKay,
YIOPSIOYCHHOTO CIIHMCKA, KOTOPBIHA | COPTUPOBKU BCTaBKaMH, COPTHPOBKH
CIICAyeT 3a HECKOJIBKUMH | MOCPEICTBOM BBIOOpA.
«CIYIalHBIMIY 3J€MEHTaMHU. 2. BrmonHuTe  yHopsIOYUBaHHE

Kakoii u3 pacCMOTpPEHHBIX METOJIOB
COPTHPOBKH HauOoJiee MOIXOIUT
JUTSL pENIeHUs TaKoH 3a1aun?

2. Kakoit u3
PacCMOTPEHHBIX METOJIOB
COPTUPOBKH YCTOWUMUB?

3. Kaxkue METOIBI
COPTHPOBKH oOmanatoT

€CTECTBEHHBIM TIOBEJICHUEM?
4. Tlpenmoyioxkum, 4YTO B
ITOpPUTME OBICTPOW COPTUPOBKH B

KauecTBE  ONOPHOTO  3JIEMEHTA
BBIOMpAeTCsl  HEpBBIM  3JIEMEHT
COPTUPYEMOTO IIOJIMHOKECTBA.

Kakue u3smeHeHus cienyer cuenaTb
B ITOPUTME OBICTPOH COPTHPOBKH,
4TOOBI N30€XKATh (3ALUKINBAHUS B
cirydae MIOCJIEI0BATEIILHOCTH
PaBHBIX JIEMEHTOB?

nocieaoBaTeabHoCcTH 22, 36, 6, 79, 26, 45,
75, 13, 31, 62, 27, 76, 33, 16, ucnons3ys
OBICTPYIO COPTHPOBKY, COPTHPOBKY
BCTaBKaMH, ITUPAMUIAIBHYIO COPTHPOBKY.

Tema 2.3. Ilouck n
paccTaHoBKa

1. 3amuce. IlepBuuHEId
KJto4. Bropuusnslii kintod. BHemHuit

KIIIOY. Bnyrpennuii KJIIOY.
AJITOPUTM HOHUCKA.
2. OueHKa  CJOXHOCTH

aIropuTMa MOUCKa.
3. TlocinegoBaTenbHBIHN

MOHUCK: JIMHEHHBIA ITOWCK, ITOHUCK C

BKITFOYCHHEM, MTOUCK C 0apbepoM.

4. Tlouck c
NepeynopsJ0UNBaHUEM: METO/
NepeMelieHnss B Havalo, METo]
TPaHCIIO3UIUH.

5. Tlowmck B
YIOPAIOYCHHON TabmuIe:
OMHApHBIM  TOWCK,  WHJIEKCHO-

MOCJIENOBATEIbHBIN ITOUCK.

6. DyHKUUS PACCTAaHOBKHU.
Bo3HukHOBeHME KOH(DIMKTOB.
Mertoj jeneHus, METOJ[ CepeIUHBI
KBajpara, METOJT CBEPTKH,
npeoOpa3oBaHue CHUCTEMBI
CUHUCIICHUS, anredpanveckoe
KOJIMPOBaHKE, MYJIbTHIUIMKATUBHAS
GbyHKIHAS.

7. Metoapl pa3pemieHHs

KOH(ITUKTOB: TUHEHOE
onpoOupoBaHue, MTOBTOpHAS
paccTraHoOBKa, clrydaifHOe

1. Hanwmmre
HaxOXJAeHUs Mmoouwl  (Hawboyee  Yacto
BCTPEYAEMOT0 3JIeMEHTA) B
MOCJIEIOBATENBHOCTH U3 /1 DJIEMEHTOB.

2. Hanmmre IIpoTrpaMmy
HAaXOXJIEHNUS! K HAaUMEHBIIUX 3JIEMEHTOB B
MaccHuBe JIMHOW n. JlJisl Kakux 3Ha4eHUH K
s dexTHBHEE CHavaia BEITIOJTHUTh
COPTHPOBKY BCEr0 MacCHBa, a 3aTeM B3ATh K
HaVMCHBIIMX DJIEMEHTOB, BMECTO IIOWCKA

porpamMmmy

HaMMEHBIINX JJIEMEHTOB B
HEYMOPSAA0YEHHOM MaccuBe?
3. Hanmmmre porpamMmmy

HaXOX/IEHNs] HAUOOJIbILIETO U HAUMEHbBIIETO
2JIEMEHTOB B MaccuBe. MOXeT M 3Ta
nporpamMma 00OHTHCH MeHee dYeM 2N-3
CpaBHEHUSIMH?

4. Hanummure NIPOrpaMMmy
BBIYHCIICHHS ME/IMaHBI IT0CIIE0BaTEIbHOCTH
U3 N DJIEMEHTOB (3JEMEHT, 3HauyeHHe
KoTOoporo Ooibie JIMOO paBHO 3HAYEHHH
TIOJIOBHHBI 3JIEMEHTOB M MEHbIIIE JINOO0 PaBHO
3HAYCHMH PYroH IOJOBHUHBI SJIEMEHTOB).

5. OneHure  MHHUMAQIbBHOE |
MaKCHUMaJbHOE KOJIMYECTBO CpaBHEHUH B
aJrOpUTME TIOUCKa ¢ 6aphepoM. 3a cUeT 4ero
JIOCTUTACTCS yMEHBINICHNE YHCIIa OIEepaIii
10 CPaBHEHUIO C JINHEIHBIM ITOMCKOM?
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onpoOupoBaHue, JBOMHAsI
paccTaHOBKa, pasaensHoe
CIICTIJICHUE, BHYTPCHHEE CLICTUICHUC

Tema 2.4. IBpucT4eckne
AJITOPUTMBI

1. B yem npeumyIecTBo 1. 3a ckonpko wuTepauuii npu
aJanTUBHOTO BbIOOpa 1mara B | boJdbIIMaHOBCKOM ~ OTXHIe — HayajbHas
IpaJUeHTHOM cITycke? Temneparypa ymeHsmutcs B 20 paz?

2. Kakwe  orpaHuueHHs
KIIaCCHYECKOTO TpasiieHTHOTO
CIlycKa TO3BOJSIET  IPEOAOJIETH
CTOXaCTHYECKHUX WIH
HepapXUueCcKun IpaJuECHTHBIN
cryck?

3. Ecmm KOJINYECTBO

hTepalui B METOJIE HUMHUTAINU
oTxura (UKCUPOBAHO, TO HA YTO

BIIUSIET BBIOOD HayvaJIbHOU
Temneparypsi?

4. B kakux  cay4asx
METOx UMHTAINA OTXKHTa
MIPEANIOYTUTENbHEE TPaJUCHTHOTO
cnycka?

5. Kakue OCHOBHBIC

MMOIXOABI CYIIECTBYIOT B 00JacTH
SBOJIOIMOHHBIX BEIYUCIICHUH ?

6. Kaxkue TUIINYHEIE
TEeHETHUYECKHE OTepaTophI
UCMIONB3YIOTCSI B TEHETHYECKHX
anropurMax?

7. B yem OCHOBHOE
OTJIMYUEC MEKAY T'CHETHUCCKUMU
AITOPUTMAMH H SBOJIOIMOHHBIMHU
CTpaTerusiMu?

8. Kaxkoii reHeTHuecKuit
OIIepaTop BIHUSAET Ha BO3MOXXHOCTH
HaXO0KICHHS r1100aabLHOTO
9KCTPEMYyMa, HAaXOJAIIErOCs BHE
obnmactu, B KOTOpOH 3ajaBaliach
HaYaJIbHAs MOMYJISAIus?

9.  Kak ckopocTh MyTanuii
BJIMSET Ha CKOPOCTh CXOJHUMOCTH
TEHETHUYECKOTO allropuT™Ma?

10. Ipm KaKoM BUJIE
CKpEIIHBaHUS CKOpPOCTB
CXOJIMMOCTH MaKCHUMaJjbHa?

KomnereHnuuu

OIIK-5 Cnocoben
pa3pabaThIBaTh AITOPUTMBI
U KOMITBIOTEPHBIC
MPOTPAMMBI, TIPUTOTHBIE
I IPaKTU4YECKOIro
MIPUMCHCHUSA

3ananue 1.

Bam HeobxomuMo pazpaboTaTh IPOrpPaMMHBIA MOAYIh JAJIST SKOHOMUYIECKOM
nH(POPMALMOHHON CUCTEMBI, IPEAHA3HAUYCHHBIH /1715 BBIIOJTHEHUS OTIepaIii
HaJl «IJIMHHBIMH» YHCJIaMH{, Pa3Mep KOTOPBIX NPEBBIMIAET 00BEM MMaMSITH,
BBIIETISIEMBIH JIJISl 3TOTO TUTIA TaHHBIX.

1) onmpenenuTe AMHAMUYECKYIO CTPYKTYPY AAHHBIX, KOTOpask HOAXOANT IS
peueHus nocraBieHHOH 3anaun. O0ocHyiTe BbIOOp. ONMUIINTE MO 3TOH
CTPYKTYpHl. 3amUIINTE YacTh MPOrPaMMHOTO KOAA, B KOTOPOH JaHHAA
CTPYKTypa HHUITHAIN3UPYETCS.

2) CocraBpTe CXE€My AITOPUTMa BBIMOJHEHHS ONEPALUH CIOKEHUS JUIs
TaKHUX YHCEJL.

3) HanmmmTe mporpaMMHBIA KO, PEATU3YIOIINN alTOPUTM CIIOKEHUS.
3ananmue 2.

Jlana mocnenoBaTeNbHOCTD LENBIX YHCEN.

1) T1o BX0HOI#1 OCIIEIOBATEILHOCTH TOCTPOUTH JIEPEBO OMHAPHOTO MOKMCKA.
2) IIpoBepuTh, MOXKHO JIN YAUIATH KaKOW-TO OJUH y3€Jl TakK, 9TOOBI IePEBO
OCTAJIOCH  JIepeBOM  OWMHApHOTO TMOWCKA M CTaJ0  HJealbHO
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| cOaTaHCHPOBAHHBIM (YKa3aTh YAAISIEMBIN y3€).

Cocraurens (1): Pemernuxona E. B., 3aB. kadenpoit maremaTuku, Gu3uku u
MAaTCMAaTUYCCKOro MOJACIUPOBAHU

(pamunus, unuyuaner u donsxcrnocms npenodasamens (ei))
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