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1. Hean ocBOeHMsI AUCUUNIMHBI

Jucnuniuna " [IpakTUKyM 110 OCHOBaM MPOTrpaMMHUPOBaHUs" HalleJIeHa Ha MOATOTOBKY CTYICHTOB
K JCATEIbHOCTH, CBSI3aHHOM ¢ pa3paboOTKOW MPOrpaMMHOrO OOECTeYeHHs MJIsi PEeHICHUs
npoecCHOHANBHBIX 3aJa4, M, SBJIAETCS OJHMM M3 OCHOBHBIX MPEIMETOB, CIIOCOOCTBYIOIIMX
Pa3BUTHUIO AJITOPUTMUYECKON KYJIbTYPbl U KOMIIBIOTEPHON IPaMOTHOCTH CTYJIEHTOB.

Kypc cnocoberByer (opmupoBanuio ¢GyHIaMEHTAIBHON 0a3bl, HEOOXOTUMOW IS YCIENTHOTO
OCBOCHHSI Kak o00IIenpodecCHOHaIbHbBIX, TaK M CICHUAIbHBIX JUCIUIUIAH, U3yYeHHUE KOTOPBIX
CBsA3aHO C CO3JaHHUEM I/IH(bOpMaHI/IOHHBIX CUCTCM JIA Pa3IMYHBbIX HOPCAMCTHBIX OGHaCTeﬁ, ux
aHAJIM30M, BHEIPCHUEM M COTPOBOXKICHHCM.

Llenvro uzyuenus 1aHHON TUCUUILIMHBI SIBJIIETCS O3HAKOMIICHUE CTYAEHTOB C IOHATUEM aJITOPUTMA,
croco0aMu U CpPEICTBAMM WX MPEACTaBICHUS, PA3IMUHBIMU MapagurMaMu MpPOrpaMMHUPOBAHMUS,
KJIacCHU(pUKalMel 1 SBONIONHEH S3bIKOB MPOrPaMMHUPOBAHHUSA, U COBPEMEHHBIMU TEHICHIMSIMH HX
pa3BUTHSI, @ TAKXKE JICTATLHOE U3YYCHHUE OJTHOTO U3 SI3BIKOB BHICOKOTO YpOBHS (s13bIK C++).

2. MecTO THCHMILIMHBI B CTPYKTYype 00pa3oBaTeIbHOI MPOrpaMMbl

Hucnummna "[IpakTukyMm 10 OCHOBaM IMPOTrpaMMMPOBAHMS" OTHOCUTCS K BapUaTUBHON YacTH
omoka 1(b1.B.04).

s ycrienmHoro yCBOEHUSI aHHOM AMCUMIUIMHBI HEOOXOAMMO, YTOOBI CTYACHT OBJIAJEN TaKXKe
3HAHUSIMU, YMEHUSIMU U HABBIKAMH, KOTOpbIE (POPMUPYIOTCS B IMPOIECCE M3YUYEHUS JAUCIUIUIMH:
«MareMaTuueckuii aHamu3», «Anredbpa U TeomeTpus», «JlUcKkpeTHas MaTeMaTHKa» - 3HATh
OCHOBHBIC MOHSITHS U METOAbl MAaTEeMAaTHYECKOTO aHajIu3a, aareOpbl, T€OMETPHH; YMETh PEIIaTh
3aJaud Teopuu ImpenenoB QyHkuuid, auddepeHIUpoBaHNs, UHTETPUPOBAHUS U PA3IOKEHHS
GyHKUMIA B pANbl; BIAAETh HABBIKAMU HCIOJIB30BaHUS CTAHJAPTHBIX METOJOB U Mojemei
MaTeMaTHYECKOT0 aHallu3a U UX MPUMEHEHHS K PEIICHUIO MPUKIIAIHBIX 3a/1a4.

3HaHMS W HaBBIKM, IOJIYYEHHBIE IPU HM3YYEHUM JUCHUIUIMHBL "[IpakTHKyM 10 OCHOBaM
IpOrpaMMUpPOBAaHUA ",  HCIOJB3YIOTCA  y4YallUMHMCS NP M3YyYEHUH  TOCIEIYIOIIUX
o01mienpoecCHOHANbHBIX U CHENMAJIbHBIX JUCHMIUIMH KOMIIBIOTEPHOTO IIMKJIA, B YaCTHOCTH
JVCLATIIINH “Undopmatuka”, "[IpakTukym o 00BEKTHO-OPUEHTHPOBAHHOMY
IporpaMMupoBaHu0”, "S3pIkM M MeTOABl NporpaMMHpoBaHusA', a Takke "ApXHUTEKTypa
KOMIbIOTEpOB" 1 “OnepanioHHbIE CUCTEMBI .

3HaHMSI M IPAKTUYECKHE HaBBIKU, ITOJIyYEHHBIE B PE3YJIbTaTE OCBOCHUS IUCHUIUIMHBI, UCTIOIb3YIOTCS
CTYACHTaMHU MpH pa3pabOoTKe KypPCOBBIX U AUMIIOMHBIX PabOT, B HAyYHO-UCCIIEA0BATEIbCKON padoTe.



3. [InanupyemMble pe3yJbTaThl 00yUeHHs 0 TUCHHUILINHE, COOTHECEHHBbIE ¢ IITIAHUPYEMbIMU
pe3yJbTaTaMM 0CBOeHHsI 00Pa30BaTeJIbHOM MPOrpaMMBbI

[Iponecc n3yyeHHs QUCUMIUIMHBI HAIPaBJIeH Ha (pOpMUPOBAHHE CIEAYIOUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuobpeTeHus caeayommux 3HaH|H, YMEHUN, HABBIKOB U
(unm) onbITa AESITENILHOCTHU:

dopmupyemas
KOMMeTeHIUs

(ko u popMyaMpoBKa)

NHaukaTop 10CTHKEHUA
KOMIIETeHIIN U
(ko u popMyaMpoBKa)

Ilepeuyennb
IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHusl

Oo6menpogeccuoHaILHBI

¢ KOMIICTCHIINH

MK-3

Crnoco0eH k
pa3paboTke u
MIPUMEHCHHIO
AITOPUTMUYECKUX U
MIPOrPaMMHBIX
pereHuii B o01actu
CUCTEMHOTO U
MIPUKJIATHOTO
MIPOrPaMMHOTO
obecrieyeHus

NUA-1IK-3.1

O6sagaer  yCTOMYMBBIMU
3HAHMAMH B oOnacTu
pa3paboOTKu aJrOpUTMOB U
pOrpaMMHUPOBAHHS

3name:
- 06H_II/IC HpI/IHL[I/IHbI HOCTpOCHI/IH nu
HCIIOJIB30BAaHUA COBpeMCHHLIX SI3BIKOB

MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS;

— 0a30BBIC CTPYKTYPHI JaHHBIX.

— OCHOBBI ITPOTPAMMHUPOBAHUS HA SI3BIKE
C++;

— IPHUHIHUIIEI pa3paboTKH MPOTpamMM H
OT/EJIbHBIX IPOIPAMMHBIX MOJYJIEH.

— MPUHIUITBI MPOIEAYPHOTO U OOBEKTHO-
OPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHUS
Bnaoemo:

— HaBBIKAMH aJITOPUTMHYECKOTO
MBIIIIECHHUS.

— METOJIMKAaMH COBPEMEHHOW TEXHOJIOTUU
IPOrpaMMHUPOBAHUSI.

NJI-1K-3.2

Hmeer HaBBbIKH pa3pabOTKu
nu peanmauHH aJIFOpI/ITMOB
B 00JIaCTH CHCTEMHOTO H
MIPUKJIATHOTO
MIPOrPaMMHOTO
obecneyeHus

3uamop:

— CpeICTBa ONMCAHUS allTOPUTMOB;

— pa3nu4HbIe MapagurMbl
MPOrpaMMHUPOBAHUSI.

Ymemo:

— (opMaIM30BaTh MOCTABICHHYIO 3a/1a4y;
— COCTaBIISITh IPOTPAMMBI Ha S3bIKE
NPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS JIJIsI
pELICHUS BEIYMCIUTENBHBIX 3a/1a4 U 337124
00paboTtku nHGOpMaIHHK;

—  NPOBOJIHUTH OLIEHKY
QITOPUTMOB;

— MOJIb30BAThCSA NHCTPYMEHTAIbHBIMU
CpencTBamMu JJi pa3padOTKu
MPUKIIAHBIX TPUIIOKEHUH.

- TECTUPOBATh U OTJIAXKUBATH POTPAMMBIL;

CJIOKHOCTH




NJI-1TK-3.3

O0mnagaer CrrocoOHOCTHIO
KPUTHYECKOTO aHaIM3a U
COBeleeHCTBOBaHI/IH
pa3pabaTbIBa€MbIX
aJrOpUTMOB U IIPOrpaMM

3uamo:

— COBPEMEHHBIE TEXHOJIOTHUHI
IPOrPaMMHUPOBAHHUS

Ymemon:

— paboTaTh ¢ COBPEMEHHBIMH CHCTEMaMH
NpOrpaMMHUPOBAHUS, BKIFOYas OOBEKTHO-
OpPHEHTHPOBAHHBIC;

— 0(hOpMIIATH TPOTPAMMHYIO
JIOKYMEHTAIU IO

—  OLEHUBaTh  KayecTBO  T'OTOBOIO
MPOrPaMMHOTO MPOAYKTa

Bnaoempv nasvikamu:

—  pa3paboOTKH aNrOpUTMOB pEIICHUS
TUIIOBBIX PO(ECCHOHANBHBIX 3a7ay;

— HCIOJb30BaHU HHCTPYMEHTAIbHBIX
CPEJICTB AJIsl CO3/1aHUs, OTIAAKU U
TECTUPOBAHUS IPOrPaMM U OTAEITbHBIX
MoayJel, OuOIuOTeK;

— paboThI C HAYYHO-TEXHUYECKON
JUTEPATYpOU U TEXHUYECKOU
JIOKyMEHTaIuel 1o

MIPOrpaMMHOMY 00ECTICUCHHUIO.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHMIl, 144 akaj. 4acoB.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHSTHIA, DopMBbI TEKYLLIEr 0
n/n JAMCHMILINHBIL, BKJIIOYAsI CAMOCTOSITEILHY O KOHTPOJIsI yCIIeBAeMOCTH
UX CoJepiKaHue padoTy CTY/IeHTOB,
H X TPYTO0EMKOCTh DopMa NPOMEKYTOYHOM
o (B akageMUYeCKUX 4acax) aTTEeCTAIMH
5 KonTakTHasi pa6oTa (no cemecmpam)
&) g z = é = % ” ®opmel 30 n JOT
= S S| E|SEES (npu nanuyuu)
S| £E| §| E|2E|EE
Sl 2| 5| &|55|¢g
=2 ‘g Q g Rl g
=] = 2 | E o
Tema 1.
Beenenue. Anropurmsl u

1 UX TpeJcTaBieHue. SA3bIku 1 6

MIPOrpaMMHUPOBaHUSI.
Tpancnsauus u
BBIIIOJIHEHHUE POTPaMM
Tewma 2.

CrpykTypa mporpaMMbl Ha
s3p1Ke C++, OCHOBHEBIE

2 THUIIBI JTAHHBIX. OHepaHI/II/I, 1 5 1 5 JIa6opamopHa;1 paﬁoma
BBIPA)KCHUS U OIIEPaTOPbI Ne 1
B si3bIke C++.

[Ipocreiimme cpencra
BBO/JIa U BBIBOJIA.

Tewma 3.

VY cnoBHBIM onepaTop.

3 [BbiOop BapuaHTOB B si3bIke | 1 6 |1 3 Jladop am;f ;agz paboma
C++. IIporpaMmmupoBaHue n e
LUUKJIMYECKUX MPOIECCOB.

Tewma 4.
VYkazarenu. Pabota ¢
JTUHAMUYECKOU MaMSIThIO.

4 Apudmernka ykazaTeneu. 1 8 | 1 2 Jlabopamopuasa paboma
Ccpuiku. OtHOMEpHBIE Ne 4-5
MACCHUBBI: CTATHYECKHUE,

JTUHAMUAYECKHE.
Konreiinep vector(STL)
Tema 5.

5 OYHKIMH, CTOCOOBI 1 6 | 1 3

nepeiayv napaMmeTpoB.
VYka3zarens Ha QYHKIHIO.
6 |Tema 6. 1 8 1 5 ﬂaﬂopamojﬁlugﬂ paboma




CuMBoOJILHAA
uHpopmanus. Cpencraa
IIOTOKOBOT'O BBOJA U
BeIBOJA. DalIbl.

Tema 7.

Jlabopamopuasa paboma

7 |MHOTOMEpHBIC MACCHUBHI. 6 | 1 3
N7
CriocoObl TIpeiCTaBICHHUS.
46 | 6 | 03| 2,7 3auer

Hmozo 3a 1 cemecmp 46 | 6 | 031177

72 uaca

Tema 8.

Hcnons3oBanue CTpyKTyp Taé 6
8 |mns ompeneneHus 8 | 1 2 aoop am(-)]ﬁlngﬂ pavoma

I10JIB30BATEIILCKUX TUITOB -

JTAHHBIX.

Tema 9. Tab p
9 |Hcnonb3oBaHue 8 1 1 aoop am?‘gtgﬂ pavoma

oubnuorexu OpenGL. -

Tema 10.

KagHbie anropuT™sl. Jlabopamopuasa paboma
10 8 | 1 2

JlunaMu4eckoe Ne 10

MporpaMMHpPOBaHUE.

Tema 11.

JlnHamMu4eckue CTpyKTypbl Jlabopamopuasa paboma
11 8 | 1 3

naHHbIX. Peanuzanus Ha Ne 11

0a3e MaccHBa U CIUCKA.

Tema 12.

OcHOBBI OOBEKTHO- Jlabopamopuasa paboma
12 8 | 1 2

OpPUEHTHUPOBAHHOTO Ne 12

MoAXo/a.

Tema 13

Cratudeckue u Jlabopamopunaa paboma
13 6 | 1 3

IUHAMHAYECKHE MNe 13

OMOTMOTEKH.

46 | 6 | 0,3 | 2,7 Bauem

Bcezo 3a 2 cemecmp 46 | 6 031177

72 uacos

HUTOIO 144 9% | 12 | 0,6 |354




5. OOpa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHCJI€ TEXHOJOTHHM JJIEKTPOHHOrO O0y4YeHUs W
AUCTAHIHOHHBbIC 00pa3oBaTe/IbHbIC TEXHOJOTMH, HCIHOJb3yeMble MPH OCYLIECTBJICHUH
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

B nporiecce 00yueHus HCHIONB3YIOTCS CIeIyome 00pa30BaTeIbHbIC TEXHOIOTHH:

Macrep-kiaace — 310 ocobas (opma ydeOHOTro 3aHATHSA, KOIJa IpernojaBaTeib-MacTep
IepeaeT CBOM OMNBIT IYyTEM MPSIMOr0 M KOMMEHTHPOBAaHHOI'O II0Ka3a IIOCJIEJ0BAaTEIbHOCTH
JeCTBUH, METOJIOB, IPUEMOB | (HOPM IEearoruv4eckoi aesreabHoCTH. Llenbio nmpoBeneHus mactep-
KJ1acca sIBJIsieTCs MpodeccuoHaNbHOE, MHTEIUIEKTYallbHOE U 3CTETHYECKOE BOCIIUTAHUE CTYIEHTOB, U
MpeXJe BCEro, pa3BUTHE B XOJE MacTep-Kiacca CIIOCOOHOCTU CTYJIEHTa CaMOCTOATENbHO H
HECTaHJAPTHO MBICIIUTD.

JladopaTopnasi pabora — opranu3anus yueOHOW pabOThI ¢ pealbHBIMH MaTEPHAIBHBIMA U
nH(OPMaLIMOHHBIMU 00BEKTAMHU, SKCIIEPUMEHTaJIbHAas paboTa ¢ aHAJIOTOBBIMHU MOJEIISIMU pealbHbIX
00BEKTOB.

[IpoexkTHO-OpHEHTHPOBAHHOE OO0y4YeHHE - JTO CHCTEMAaTHYCCKUH Yy4eOHBI MeTOo.,
BOBJICKAIOUINI y4YaIUXcs B MpOIecC NPHOOpETeHUs 3HAHMA M YMEHHUH C TOMOIIBIO IITHPOKOU
HCCIICIOBATEIILCKON JICSITETILHOCTH, Oa3upYyIOMIEHCs Ha KOMIUIEKCHBIX, pEaIbHBIX BOINPOCaX M
THIATENTFHO MPOPAOOTAaHHBIX 33TAHUSX.

JyeKTPOHHBbIN y4yeOHbIl Kypc B LMS Juaexktponnbiii ynusepcurer Moodle SApI'Y- B
KOTOPOM TPEJCTABJICHBI: CIUCOK Y4eOHOM JIUTepaTypbl [Uisl OCBOCHHUS IUCUUIUIMHBI, MpaBHIa
MPOXOXKACHUS MPOMEKYTOYHOW aTTeCTallMd MO AUCHUIUIMHE, 3aJaHus ISl CaMOCTOSITENbHOMI
paboTel oOyuaromuxcsi B (opme TeCTOB M 3aJaHUN S TPOBEIACHHS TEKYIIEro KOHTPOIsS
yCIIeBAEMOCTH O0YYAIOIIUXCS, TPEJICTABICHBI TEKCTHI JIEKIIUH 110 OTJEIbHBIM TeMaM JUCIUILINHBI,
CCBUIKM Ha JIEKUMUW U TMPAKTUYECKHE CEMHHAphl M KOHCYNbTALIUU, MPOBOAUMBIE B (Qopme
BUICOKOH(EPEHIINH.

Konrecr - COPCBHOBAHUEC 110 IIPOIrpaMMHPOBAHUTIO, ITPU KOTOPOM YUACTHUKHU OTIIPABJIIAKOT KOJ
C pCIICHHWEM JaHHBIX 3a/1a4 Ha CaﬁT, HpGI[HBBHZlHGHHBIﬁ AT UX aTCMAaTUYCCKOI0 TCCTUPOBAHUA

6. IlepeyeHb JMUEH3MOHHOTO W (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 MPOrPaMMHOIO
o0ecreyeHusi, HCNOJB3YyeMOr0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOr0 mpolmecca 1o
AUCHHUILIMHE

B npouecce ocymecTBienust 00pa3oBaTeIbHOTO NPOLIECcca UCIOIb3YIOTCS:

— U1t (GOPMUPOBAHUS TEKCTOB MATEPUAIIOB JUIS IPOMEKYTOUYHON M TEKYIIeH aTTecTaluu -
npunoxenue Microsoft Office;

- Ui pa3pabOTKH Mpe3eHTalui JIeKuuii - npuioxkeHre Microsoft PowerPoint;

— 17151 IOMCKa y4yeOHoM uteparypsl Oubnuorexku SApl'Y — ABTomMaTtuzupoBanHas OuOIMOTEUHAs
undopmanmonnas cuctema "BYKU-NEXT" (ABUC "Byku-Next");

- JUIs IPOBEJICHUSI MACTeP-KJIaCcCOB M MOATOTOBKK MaTepuanos nekimii - MS Windows 7/10,
Microsoft Visual Studio 2017/2019, OpenGL nporpamMHbIii HHTEphEHC I/ HAKMCAHUS MPHIOKCHHH,
UCTIONIB3YIOIINX JIBYMEPHYIO U TPEXMEPHYIO KOMITBIOTEpHYIO rpaduky. Mimeer tun nunensuit GNU-
[EU/;

7. TlepeyeHb cOBpeMeHHBIX MNpPodecCHOHANBHBIX 0a3 [JaHHBIX W HMH(POPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJIEHUH 00pa30BaTeIbLHOIO IpoLecca Mo
AUCHHILINHE (IPU He00X0AMMOCTH)

- ABTOMaTH3UpoBaHHas 6ubanoTedHo-uHpopMarmonnas cuctema «bYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



8. IlepeyeHb OCHOBHOIi M IONIOJTHUTEILHOMN y4e0HOIi JIUTepaTypbl, pecypcoB HH(POPMALHOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «UHTepHeT» (NMPM HEO0XOAUMOCTH), PEeKOMEHIYeMbIX s
OCBOCHMS IMCIUIIIHHBI

a) OCHOBHAsI JIUTEpPaTypa

1. OcHoBbI nporpamMmmupoBanus: yueoHoe mocodue / O. B. Bmacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spoci. roc. ya-T um. I1. I'. lemunoga. - Spocnasns: Apl'Y, 2019. —83c
(http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf)

2. OcHOBBI IporpaMMupoBanus: yaeonoe nocodue / O. B. Binacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spoci. roc. yu-T uMm. I1. I'. Jlemunosa. - AApocnasns: SApl'Y, 2021. — 72

3. Konoga, E. A. Anroputmsl 1 iporpammsl. S3eik C++ : yueOHOe ocobue aiis By3oB / E. A.
Komnoga, I'. A. ITomnak. — 6-e u3xa., crep. — Cankt-IletepOypr : Jlanp, 2021. — 384 c. — ISBN
978-5-8114-8487-4. — TekcT : aneKTpoHHBIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/176900 (nara o6pamenus: 30.11.2021). — Pexxum pocryna: uis
ABTOPH3. MTOJIb30BATEIICH.

4. Oruesa, M. B. ITlporpammupoBanue Ha si3bike C++: MpakTHYECKUH Kypc : yaeOHoe mocodue st
By30B / M. B. Oruesa, E. B. Kynpuna. — Mocksa : M3garensctBo FOpaiit, 2022. — 335 ¢c. —
(Briciiee oopazoBanue). — ISBN 978-5-534-05123-0. — TekcT : 37eKTpOHHBIH //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492984 (nara
obpamenus: 20.01.2022).

0) 10MOJIHUTEJIbHAS JUTepaTypa
1. Ion6ensckwmii, B. B., Kypc nporpamMmmupoBanust Ha si3pike Cu : yuebnuk / B. B. [TonGenbckuid,
C. C. ®omuH. - 2-e uzn., nepepad., M., IMK Ilpecc, 2018, 383¢c

2 . IlaBnosckas T. A. C/C++. [IporpaMmmMupoBaHHe Ha S3bIKE BBICOKOTO YPOBHSL:

yuebHuk i By3oB / T. A. [laBnoBckas; M-Bo o6pazoBanus P®. - CII6.: ITutep, 2010. - 460 c. -
(YueOHuK 117151 BY30B).

3. Crpayctpyn b. f3pik mporpammupoBanus C++. Crammaptr C++11: kpatkuit xypc. / b.
Crpayctpyn; nepesoj ¢ auri. nox pea. H. H. Mapteinosa - M.: BUHOM, 2019. - 176 c.

4. KypmmuoB, JI. P. OcHOBBl mporpamMmupoBaHus : y4eOHOEe mocoOue uis By30B [/

A. P. KyBmmuoB. — MockBa : WzmarensctBo IOpaiit, 2022. — 104 c. — (Beicmee
obpazoBanmue). — ISBN 978-5-534-07559-5. — Texkct : amextpoHHbIH // OOpa3oBarenbHas
mnatdopma IOpaitr  [caiit]. — URL: https://urait.ru/bcode/493460 (mata oOparieHus:
20.01.2022).

5. Jladope P. O6bexTHO-OpHEeHTHpOBaHHOE TTporpammupoBanue B C++. / P. Jladope; [mep. ¢
anri. A. Kysnenosa, M. Hazapoga, B. IlIpara] - 4-e u3z. - CII0.: [Tutep, 2016. - 923 c.

6. Kuyr [. UckycctBo mporpammupoBanust DBM. T.1, OcHoBHble anroputmsl — M.: Mup, 1976.
-T712c.

7. Bupt H. Anroputms! u cTpykTypsl qJaHHsIx: Ilep. ¢ anri. - M.: Mup, 1989.- 360c.

8. SlpocnaBckme omuMIHUaABl MO0 WHPOpMATHKE : cOOpHUK 3amad ¢ pemenusmu / C. T.
Bomuenxkos, I1. A. Kopawmios, 0. A. benos, H. JI. Jlamuun, B. A. Hukynun, H. 1. 3aBogunkosa,
M., BUHOM. JIa6oparopus 3nanwuii, 2010, 405¢

B) pecypchl ceTH «HTepHeT»

1. OnexTponHas OubnuoTeka yueOHbIX MaTepuanos SApl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DnekTpoHHO-O0MOMMOTeYHas cuctema «FOpaiT https://www.biblio-online.ru/
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3. DneKkTpoHHO-OMONIMOTEeYHAs ccTeMa «Y HUBEPCUTETCKas Oubauoreka online»
(www.biblioclub.ru)

4. DnekTpoHHO-OMbOIMOoTeuHas cuctema «Jlanb» http://e.lanbook.com/

5. https://docs.microsoft.com/ru-ru/cpp/?view=msvc-170

9. MarepuaibHO-TEeXHUYECKas 0a3a, HEOOX0AUMAs /IS OCYIIECTBJIEHUS 00Pa30BaTEeIbHOI0
npouecca no JMCUMIVINHE

MartepuanbHo-TexHu4Yeckasi 06a3a, HeoOXoqumasi JIIsl OCYLIECTBICHHsI 00pa30BaTEeIbHOTO Mpoliecca
M0 JUCLMIUIMHE BKJIIOYACT B CBOM COCTaB CIECHAIbHBIEC TOMEIICHUS:

-y4eOHbIe ayIUTOPUU Ui TPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA

- yueOHbIC ayIUTOPUU JJIs IPOBEACHUS TPYIIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTALIUM,

- yueOHbIE ayTUTOPUU JJISl IPOBEACHHS TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUu;
-IIOMEIICHUS JISI CAMOCTOSATEIHbHOU PabOTHI;

-IIOMEIICHUS [T XPAHEeHUS U TPOPUIAKTHUECKOTO OOCITYKHUBaHHS TEXHUYECKUX CPEJICTB
00y4eHusl.

CrneuuanbHble TMOMENICHHUS YKOMIUIEKTOBAaHBl CPEACTBAMHU  OOYYEHHs, CIYyXallUMU IS
npezcTaBiIeHus yueOHoi nHpopManuy 60NbIION ayAUTOPHUH.

[TomereHus Uisi CAMOCTOSITENIbHOM pabOThl 00YUaIOIIMXCsl OCHAILIIEHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO MOJKIIOUeHUsI K cetn «MHTepHeT» U obecredeHreM J0CTyna K SJIEKTPOHHOM
uH(popMalnoOHHO-00pa3oBarensHOM cpene Apl'Y.

Uuco MmocaJiouHbIX MECT B JICKIIMOHHOW ayIUTOpUU OOJbIIe JTHOO PAaBHO CIIMCOYHOMY COCTaBY
MOTOKa.

ABTOp(BI):

Crapuuii npenoiaBaresp kadeapsl KOMIBIOTEPHOM O.B. Bracosa
0€30MacHOCTH M MaTeMAaTHYECKUX METOIOB 00paboTKU HHPOPMAIHH


http://e.lanbook.com/
https://docs.microsoft.com/ru-ru/cpp/?view=msvc-170

IIpunaoxenne Ne 1 k paGoyeii nporpamMme JMCIHIIIMHbBI
«IIpakTHKYM 110 OCHOBaM NPOIrPaMMHPOBAHUS»

DoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB
o AUCHMILIHHE

1. TumoBble KOHTPOJIBHBIE 3aJJaHNUS U HHbIE MaTEPHAIIBL,
UCIOJIb3YEMbIE B MIPOLIECCE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
Jlabopamopuvie pabomol
Jlabopamopnan paooma Nel Tunwt oannwix. Ycnosnwlit onepamop.
JlaGopaTopHast paboTa COCTOUT U3 YEThIPEX 3aJaHHI.
3aoanue 1 (MA-TK-3.1)
CocraButh nporpammy ajig Mammnsl Teropunra.
s cokpatienust GopMyJIHPOBKY 3a7a4d BBEAEM CIICAYIOIIUE IBa COTTIAIICHHUS:
— OykBoii P 6yneM 0003Ha4aTh BXOJHOE CIIOBO;
— OykBo#t A Oynem 0603HauaTh andaBUT BXOJIHOTO CJIOBA, T.€. HAOOP T€X CUMBOJIOB, U3 KOTOPHIX
¥ TOJIBKO KOTOPBIX MOXKET COCTOATh P (OTMETHM, OJTHAKO, YTO B TPOMEKYTOUYHBIX M BHIXOJHOM
CJIOBaxX MOT'YT MOSBIATHCS U APYTUE CUMBOJIBI).
A={0,1,2,3}. Cunras HemycToe ci10BO P 3amuceio yucia B Y4eTBEPUUHON CUCTEME CUUCIICHUS,
MOJIYYUTh 3alIUCh ATOTO YKCTIa B IBONYHON CHUCTEME.
3aoanue 2
PaGora ¢ BemecTBeHHbIMH ynciamMu. Matematuueckue Gpynxunun. (MJI-1TK-3.2)
Jl1s BbIOSTHEHUS 3a7jaHKsI HEOOXO/IMMO 3HATh!
- TUANa30Hbl PA3IMYHBIX BEIIECTBEHHBIX THIIOB;
- OTIMCaHNE U MHULIUAIN3AIUIO TIEPEMEHHBIX BEIIECTBEHHBIX TUIIOB;
- (hopmatsl mpeacTaBieHUs BEIIECTBEHHBIX YUCEll: ¢ GPUKCUPOBAHHOM U C TIABAIOIICH TOUKOM;
- OIIepaTOpbl BBOJA-BbIBO/IA BEILIECTBEHHBIX YHCEI B HYKHOM (hopMare, C Hy>KHOM TOYHOCTBIO;
- apu(MeTHUeCKue onepaly Hajl NepeMEHHBIMH BEIIECTBEHHBIX TUIIOB;
- IPUHITUIIB CPAaBHEHHS BEIIECTBEHHBIX YHCEN C YIETOM IMOTPEITHOCTH BHIYHCIICHUH;
- pa3nuyHble QYHKIMM JJI1 OKPYTJIEHUS BEIIECTBEHHBIX YHCEI;
- OCHOBHBIC MaTeMaTHYeCKHe (PYHKIIMH, ONIPE/ICIICHHbIC B OnOIroTeke <cmath>.

B sToMm 3aaHnm He00OX0AMMO BBECTH 3HAUEHHS HEOOXOJMMbIX IEPEMEHHBIX U BBIYUCIIUTS /1BA
BBIpOKEHUS A U B, 3aBHCSAIINX OT 3TUX NMEPEMEHHBIX, BEIBECTH 3HAUYCHHSI 000X BBIPAKCHHUN U
pasHocTi C Mexly HUMH B (hopmaTe ¢ GUKCUpOBaHHOM Toukoil ¢ TouHocThio 0,000001.
Bolpaxkenust MoryT cosiep:katb JpoOdu U KOPHU, OITOMY BaxxHO MOMHUTH 00 O/13. [Tockonbky
orepaTop BETBIICHUS B 3TOU J1aOOpaTOpHON paboTe He UCTIONb3YeTCsl, HEOOXO0AUMO BBIBECTH
uHpopmanuto 06 O3 Ha 3kpaH.

Crenyer Taxxe MOMHHUTb O YUTAEMOCTH KOJIa U HE 3alMChIBATh BBIYMCICHUE BBIPAKEHUS B O/IUH
oreparop.

[Tpu cocTaBieHNH CUCTEMBI TECTOB K 3a/IaHUIO MOKET MOTPeOOBaThCS BBECTH YIJIBI B Tpajycax, a
MOTOM TIEPEBECTU UX B PaJIaHBI.

| —2r 4+ | 6e®+ 8+ 12x 74+ 2044
L A=(dg2te  Or 48y e

x4+ 29

i B

B=vd—

3aoanue 3. (MA-TK-3.3)

Pewenne ypaBHeHUN.

Jl1st BBIOSTHEHUS 3ajaHKsI HEOOXO/IMMO 3HATh:

- BBOJI, BBIBOJ], THUL[UAJIM3ALUIO LIEJIBIX U BEILIECTBECHHBIX IIEPEMEHHBIX;
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- IpaBUJIa MPeoOpa30BaHUs IEPEMEHHBIX PA3IMYHOIO THIIA;
- CTaHJApTHBIE JIOTHYECKHE QYHKLUU: OTPULIAHNE, KOHBIOHKLIUS, TU3bIOHKINS;
- IPUOPUTET JIOTHYECKUX ONEPALUH.

Pewenne ypaBaenui

Heo6xoaumo akkypaTHO pacCMOTPETh BCE BO3MOYKHBIC TPUHITAIIAAIBLHO pa3HbIe BAPUAHTHI
3HaYeHU! K03()(PULIMEHTOB WK TapaMeTpOB.

Jlanbl 1Ba 1ebiX ykcia: a u b Pemure ypaBaenue ax + b = 0.

Heo6xoauMo BeIBECTH BCce perieHusi, eciid ux uucio koneuyHo; NO, eciu pemienuit Het; u INF,
€CJIM pelieHn OECKOHEYHO MHOTO.

3aoanue 4 (MA-TK-3.2)

ITpoBepKa MpUHAIEKHOCTH TOUYKH 00JaCTH

D70 3a/IlaHKE COCTOUT M3 JBYX MYHKTOB. B 000MX Cily4asx HYXHO IPOBEPHUTH, IPUHAICIKHUT JIA
TOYKA 3aKpamieHHOW O0JaCTH Ha IUIOCKOCTH. Touka 3amaercs ABYMS BEIIECTBEHHBIMH
KoopauHaTaMd. B mepBoM ciydae - JFOOBIMH, BO BTOPOM IIYHKTE - HEOTPHIATEIBHBIMH
KOOpJIMHATaMU. BOo BTOPOM IIyHKTE CYMTAEM HAYaI0M KOOPAMHAT JICBBIN HIXKHHI yroJI KAPTHHKH.
B 3amanusx BTOpOro IyHKTa, €CIIM 00JIaCTh OrpaHWYeHa He MPSIMOM JHMHHEH, TO 3TO ayra
OKpYXHOCTH. YacTo Ha pUCYHKE M300pakeHa HE BCS 00JIaCTh, & TOJIBKO €€ YacTh, JOCTATOYHAS
1151 0000IIEH s Ha BCIO TUIOCKOCTh. Macmirab: 1 - ojiHa KJIeTo4Ka 110 00erM OCSIM.

Jlabopamopuasa paooma Ne2 I[ukn for. Ilepeoop. Pedycor

JlaboparopHas paboTa COCTOUT U3 TPEX 3aTaHHIA.

3aoanue 1. (MA-TK-3.1)

B »ToM 3amaHum He0OXOIUMO HamucaTh MPOTPaMMy, KOTOpas MmepeOopoM BapUAHTOB peIlaeT
YUCJIOBOU pedyc.

B pebyce pa3ubiM OyKkBaM COOTBETCTBYIOT pasHble UGB, U HA000poT. Uuciaa HE MOTYT
HAYMHATHCS ¢ HYIIs. Pemenuit MoxeT ObITh HECKOJIBKO, TOT/Ia HY’)KHO BBIBECTH HX BCE.

B HEKOTOpBIX Cilydasx MOXXHO OTpaHHYHUTH Mepedop BapHaHTOB (Korjaa Iudpa MOXKET ObITh
TOJILKO YETHOM MJIM 3aBEJOMO HE TIPEBOCXOIUT KAKOTO-TO YHCIIA).

JA + 1A = HET
3aoanue 2 (MA-TIK-3.2)
[ukn for. [Tewats Tabmuiel uctuHHOCTH OyseBoit ¢pynkiun (M-OMK-1_1)

JIJ1s BBIYHCITICHUS JIOTHYECKUX BBIPAKEHUH TTOTPEOYIOTCS JIOTHYECKHE (DYHKITUH OT JIBYX
nepeMeHHbIX. K OCHOBHBIM Oy/1eM OTHOCHUTH:

orpuranue (He,!);

KOHBIOHKIHSA (U, &,*) JTOrHYecKoe YMHOXKEHHE B (POPMYIIe MOKET OBITh OIYIICHO;
JTU3BIOHKIMS (WU, 1)
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Hpyrue normdyeckue (QyHKIMM MOXHO BBIpAa3UTh 4Yepe3 OCHOBHBIC. [l KakIoW M3 HHUX
HE00XO0IMMO PeaIn30BaTh OTAEIbHBINA METO] BEIYMCICHHUS.
8 iy =Ty + ry;

o T =Y =I+ 1

8 T Y= Iy + T
s |y =T

s rly=T+y

Onpeagsman coeayounmil npHODHTEer A0rHHMeCKnx Oneparmii:

Y =
B 3mom 3asanum neobxoammao nocrporTE Tabumiel MOTHHEOCTH JL015 BY X
JIOTHUECKHY BRI Paaennil A n B,
l. A=+ aoy+xz; B=:z—ay
3aoanue 3.

[ukn while. Cymma psima (MA-TTK-3.3)

Jana pyskuus, 3aanHas 06CKOHEYHBIM PsIOM (IO BapUaHTaM).

Ee nyxHo npotabynupoBats B N Toukax orpeska [A, B]. Eciiu HekoTopble TOUKH OTpe3Ka He
MIPUHAUICKUT YKa3aHHOW B 33JJAaHUM 00JIACTH CXOJAMMOCTH Psijia, HEOOXOAUMO BBIBECTH
coob1enue 00 3ToM. 3HaueHUs (PYHKIMU BBIUUCISIIOTCS C 33/1aHHOI TOYHOCTBIO epsilon.
TakuMm oOpa3om Ha BxoJ noctymaroT 4 gucna: N, A, B, epsilon.

OYHKIWIO HY)KHO BBIYHACIUTH TPEMS CIIoco0aMu, a pe3yJIbTaT BHIBECTH HA DKPaH B BHJIC
TaOJIULIBL:

X f1(x) 2(X) f3(x)
0.753 0.753 0.753 0.753

KonnuecTBo 3HAKOB IIOCIIE 3aMSATOU JOJDKHO COOTBETCTBOBATh 3aJaHHOM TOYHOCTH.

CriocoObI BEIUHMCIIEHHUS:

1. BBI3BaTh CTAaHAAPTHYIO (DYHKIIHIO, ONIPEICIICHHYIO B IPOCTpaHCTBE MMeH Math;

2. BBIYHCIEHHUE KAXJIOTO CIIaraeMoro mo-oTAeIbHOCTH, UCTIOB3YsI CAMOCTOSATEIHHO
HAITMCAHHBIE JIJIS1 3TOTO ()YHKITUU BO3BEACHUS B CTEIICHB, BRIYMCICHUS MOJTYJIS,
dakTopuana 1, BO3MOXKHO, IPYTUX QYHKIUH;

3. craraemblie HaJl0 BBIYUCIATH 3()(EKTHBHO, UCIIOIB3YsI PE3YJIbTATHI, TOJTyICHHBIC Ha
npenpiaymeM mare. be3 ncrnonp3oBaHus BCIOMOTaTeNbHBIX (DYHKIUH (32 HCKITIOUEHUEM
BapHaHTOB C unciamu beprymm).

Camu ¢pynkiun f i(X) He0OX0MMO peann3oBarth B BUje oTAeabHbIX MeTo0B double fi(double
X, double e).

4 a = 2n+1
T o e A f_ 1y . =
L. flx) =sny =ua a1+ I rg)._ L) mr = b

Jlabopamopuasa paooma Ne3 I[uknwl. Ilocredoeamenvrnocmu.

JNTabopaTtopHas paboTa COCTOMT U3 YeTbipex 3agaHni

3aoanue 1.

O6pabotka nocnenoBarensHocTedt (M/-TTK-3.1)

[enb paboTsl. [Ipugymars anroput™ u penInTh 3a1ady Ha IpPUMEHEHHE MPOCTEUIITNX
KOHCTPYKIIUH S3bIKA - [IUKJIA U YCIOBUS, OCYIIIECTBIISAS MOMIATOBBIN BBOJI U BBIBOJ TAHHBIX
(MaccHB HCITOJIE30BATh HEJIB35).
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Tpebyercs BBeCTH ¢ KJIaBHATYphl HATYPaJIbHOE YUCIIO N, Jajiee B LIUKIIE 00ECIIeYnTh BBOJ U
00pabOTKy OCTaTBHBIX JaHHBIX.

JlaHbI HaTypabHBIC YUCIIA N, a1, ... , an. OTIPEIETUTh KOIUYECTBO WICHOB A
MOCJIEIOBATENBHOCTH a1, ... , an. KPATHBIX 3 ¥ HE KPATHBIX 5.

3aoanue 2. O6padotka nociaenosareiapaoctein (MIA-ITK-3.2)

Llens paboTsl. [Ipuaymars alnropuTM U pelinTh 3a/1a4y Ha IPUMEHEHHE MPOCTEHIINX
KOHCTPYKIIMH SI3bIKA - [IUKJIA U YCIIOBHUS, OCYIIECTBIISS MMOIIArOBbI BBOJI U BHIBOJI JJAHHBIX.
Pemenue 3a1aun 10KHO OBITH 3()()EKTUBHBIM KaK 1O BPEMEHHU paboThl, TaK U 110
ucronbp3yeMoi namartu. [Iporpammy Oyaem cuntaTh 3hHEKTUBHOM IO TAMSITH, €CITH
UCTIOJIb3yeMasi MaMsATh HE 3aBUCUT OT pa3Mepa BXOJIHBIX NaHHBIX. [Iporpammy Oynem cuutath
3¢ (GEeKTUBHON IO BPEMEHH, €CJIU TIPU YBEIIMYCHUN pa3Mepa BXoaHbIX qaHHbIX N Bt pa3 (t-
mr000e Yrciio) Bpems e€ paboThl yBEIMYUBAETCS HE OoJiee ueM B t pas.

JlaH cMCOK TOYEK MJIOCKOCTH C LIETOYHCICHHBIMU KoopanHaTaMu. HeoOxoauMo onpeaenuTs:

1) HOMep koopauHaTHOM yeTBepTH K, B KOTOpOH HaXoIUTCs OOJbIlE BCEIO TOYEK;

2) Touky A B 3TOIl YeTBEPTU, HAUMEHEE YAAJIECHHYIO OT OCEH KOOPAMHAT;

3) paccrosiHre R oT 3T0¥ TOUKM 10 OJIMIKaWIIEH OCH.

Ecii B HECKOJIBKMX YETBEPTAX PACIOIOKEHO OJMHAKOBOE KOJUYECTBO TOUEK, CIEAYET BbIOpaTh
Ty 4eTBEPTb, B KOTOPOI BennunHa R Mensine. [Ipy paBeHCTBE U KOJIMYECTBA TOUEK, U BETUUYHUHBI
R HeoOxomumo BBIOpaTh 4yeTBepTh ¢ MeHbIIMM HoMmepoM K. Ecim B BBIOpaHHON dYeTBEpTH
HECKOJIBKO TOYEK HaXOIATCS Ha OJMHAKOBOM MHHHMMAJIBHOM PACCTOSHUM OT OCEH KOOPIMHAT,
HY>XHO BBIOpATh NEPBYIO MO CHHUCKY. TOUKH, XOTs ObI O/1HA U3 KOOPIMHAT KOTOPHIX PaBHA HYJIIO,
CUMTAIOTCA HE NPUHALISKAIMMU HU OJHOM 4YETBEPTHM M HE paccMarpuBaroTcsa. Hanummre
3 PEKTUBHYIO, B TOM YHCIIE 110 MTaMSTH, IPOrpamMmy, KOTopasi OyJeT pemaTh 9Ty 3aaaqy.
Onucanue BXOAHBIX JaHHBIX

B niepBoii cTpoke BBOJUTCS OJJHO LIE10€ MOJIOKUTENBHOE Ynciao — KonudecTBo Touek N. Kaxnas
U3 cieAyomux N CTpOK COAECPKUT KOOPIAUHATHI O4epeJHON TOUKHU — /IBa LEJIBIX Yuciia (IepBoe
— KOOpAMHATA X, BTOPOE — KOOPAUHATA V).

Onucanue BBIXOJHBIX TaHHBIX

[TporpaMma a01KHA BEIBECTH HOMED BbIOpaHHOM yeTBepTu K, KommdecTBo ToUek B HEMl M,
KOOP/IMHATHI BBIOPAaHHOM TOUYKM A M MUHUMaJIbHOE paccTosiHie R o oOpasity, mpuBe1éHHOMY
HUXKE B IPUMeEpE.

ITpriMep BXOIHBIX TaHHBIX:

7

-34

12

11

04

-2 -3

-6 8

-12 1

[TpriMep BBIXOAHBIX JaHHBIX JUIsl PUBEAEHHOTO BhIIIE IPUMEPa BXOAHBIX TAaHHBIX:

K=2

M =3
A=(-12, 1)
R=1

Jlabopamopuasa paooma Ne4d Oonomepnvie maccueul.
JlaboparopHas paboTa COCTOUT U3 TPEX 3aTaHHM.
3aoanue 1.

O6paboTtka ogHomMepHbIX MaccuBoB. (U/I-TTK-3.1)
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Llens paboTsl. PemuTs 3amauy Ha 00pabOTKy 0AHOMEpPHOTO MaccuBa. TpedyeTcst BBECTH C
KJIaBHATYPhI Pa3MEPHOCTh MAacCHBA N, Jjajiee B IIMKJIE BBECTH 3JIeMEHTHI MaccuBa. [TomydeHHbIi
OTBET BBIBECTH Ha DKpaH.

BapuanTsr 3aganus

Jlanbl HaTypanbHBIE N, M, Hejble yucnaa 1, ...,a nub 1, ..., b m. BHyrpu kaxxqoi u3 1aHHBIX
II0CJIEI0BATEIbHOCTE HET MOBTOpsAMOIUXCA wieHoB. llocTpouth 00beaUMHEHHE IaHHBIX
IIOCJIEI0BATEIbHOCTEN.

3aoanue 2.

O6pabotka cepuii moapsa uayimx snementos. (MA-TTK-3.2)

Lenb paboTel. Pemuts 3anauy Ha 06pabOTKy OTHOMEPHOro MaccuBa. TpeOyeTcs BBECTH C
KJIaBUATYpPbl pa3MEPHOCTb MAacCUBA N, 1ajlee B LIUKJIE BBECTHU JIEMEHTHI MaccuBa. [1onydyeHHbIn
OTBET BBIBECTH Ha 3KpaH. Eciu B pe3ynbrare paboThl pazmep Barero maccuBa MokeT
U3MEHHUTCS B CTOPOHY YBEIMUYCHHS, TO CIIEAYET 3apaHee 3TO YUeCTh, CO3/1aB MACCHB OOJIbIIIEIO
pasmepa.

Omnpenenenne: HazoBeM cepueli rpyniy noapsii UAYLIIMX OJMHAKOBBIX 3JIEMEHTOB, a JUIMHON
CepUU — KOJIMYECTBO ATUX JIEMEHTOB (JIJIMHA CEPUH MOXKET ObITh paBHa 1).

Jan nenouncnenusiii MaccuB A pasmepa N. ChopMHUpOBaTh Ba HOBBIX [IETOYMCICHHBIX MACCHBA

B u C oxuHakoBoro pasmepa, 3anucaB B MacCuB B JUIMHBI Bcex cepuil HICXOAHOTO MaccCuBa, a B
MaccuB C — 3HAUEHUS PTIEMEHTOB, 00Pa3YIOIIUX 3TH CEPHUHU.
3aoanue 3.

Meto/1pl, IPUHUMAIOIIHME M BO3BPAILAIOIINE MACCUBBI B KauecTBe mapameTpoB. Daitner. (M-

IK-3.3)

[Ipu BBINIOJIHEHUH 3TOTO 3aJjaHKs HY’)KHO HCIO0JIb30BaTh OJJHOMEPHbIE MACCUBBI U HAIIUCATh
METO/1bl, IPUHUMAIOIIIME U BO3BPALLAOIINE MACCUBBI B KauecTBe napameTpoB. Kpome
NIEPEYUCIICHHBIX B 33JJaHUSX METO/I0B HEOOXOMMO PeaTu30BaTh METO/IbI BBOJA U BHIBO/IA
MaccuBoB. He cienyer 00beIUHATH B OJJUH METO/1 Pealn3allui0 HECKOJIbKUX 3a/1a4. MacCUBBI U
UX JUIMHBI B YCIIOBUH 33J1a4M 3allCAaHbI 3arJIaBHBIMU OyKBaMU /ISl JIydIlell YUTaeMOCTH
ycnoBusi. Ecnu B pesynbrare paboTsl pa3mep Bamero maccuBa MO>KeT U3BMEHUTCS B CTOPOHY
YBEJIMUYEHUS, TO CIIEAYET 3apaHee ITO yuecTh, CO3/1aB MaccuB Ooubliero pasmepa. Mcxonnsie
JaHHBIE CUUTHIBAIOTCS U3 ¢aiina. Pe3ynbrar 3anuceiBaercs B (aii.

B cootBercTBHU ¢ BapuaHTOM Bam HE00X0AMMO BBINOJIHUTE CIIEAYIOIIEE:

W3 nenouncnennoro maccuba X(N) Bce yeTHbIE d71eMeHTHI 3anucath B MaccuB Y (K). Y nanuts B
MacCHBaX MaKCHUMaJIbHBIE 3JIEMEHTHI (MX MOXET ObITh HECKOJIbKO). B mporpamme Hanucathb
MeTOJIbL: (popMHUpOBaHUS MaccuBa Y, MOMCKAa MAKCUMAIILHOTO 2JIEMEHTA, yIaJeHHs dJIEMEHTa,
yaJeHUs] MaKCUMAaJIbHBIX 3JIEMEHTOB

Jlabopamopnan paooma Ne5 Jlamuux cayuaiinwix yucen. @aitnvt. Konmeiinep vector
Na6opatopHas paboTta coCTOMT U3 ABYX 3a4aHUN.

3aoanue 1.

Harunk cny4aiinsix yucen. (M/-TTK-3.3)

[lenb paboTel. HayuuThest popMupoBaTh ¢ MOMOIIBIO TaTYMKA CIyYalfHBIX YMCeT HaOOPHI
TECTOBBIX JJAHHBIX JIJISl IPOBEPKH KOPPEKTHOCTH PAOOTHI MPOTPAMMBEI.

[Tonb30Barens 3aaaeT uMs TectoBoro Habopa (NameSet, Hanpumep test), KOTMUECTBO (ailioB B
Habope (N), Turm nansbIx B Habope (int, double), nuanazon 3HaUeHMIt >eMeHTOB B Habope (Min,
Max), MakcMMaTbHOE M1 MUHMMAJBLHO KOJHMYECTBO 2NieMeHTOB B (aiine (LenMin, LenMax),
JIOTTyCTUMOCTD TTOBTOPEHHS DJIEMEHTOB (yes, n0), HE00X0IMMOCTh COPTUPOBKH (asc, desc, none),
THII BBIBOJIA 3JIEMETOB(row, col).

BaMm HeoOxoauMo HamucaTh METO/, KOTOPBIH 110 33/1aHHBIM IapameTpaM chopMupyeT Habop
TECTOBBIX (DaiiyoB.

A 3areM Ha cOpMHPOBAaHHOM Habope TeCTOB MPOoBepUTh paboTy Bamero xoaa u3 3ananuii 1, 2
u3.
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ITpumep 1:
NameSet ='test’, N=2, Type ="int', Min = 2, Max = 10, LenMin=4, LenMax = 10, Repeat ='yes',
Sort = "asc', TypeOut = row'

Mosxet 6bITh chopMupoBaH HaOOp U3 2-X (ailnos
test01

4

2479

test02

8

33366789

[Tpumep 2:
NameSet ='input’, N=3, Type = 'double’, Min = 0, Max = 1, LenMin=2, LenMax = 10, Repeat
='no', Sort = 'none’, TypeOut = ‘col’

Mosxet 6bITh chopmMupoBaH HaOOp U3 3-X (aiinos

input01
3
0,24
0,01
0,0123
input02
2
1
0
input03
4
0,1
0,2
0,3
0,4
3aoanue 2.

Pabora ¢ koureitnepom vector (MJ-TTK-3.2)

B npoekre «Cxynoitllnatut/IBaxkas» 1 ssHBapst pemieHo TpaTUTh Ha pa3Butue 60% HakomieHui
Bcex yuyacTHUKOB. [Ipum stom 20% cambix OoratbiXx y4acTHMKOB BHOCAT 80% OT cBOMX
HaKOIJICHUH, OCTaJIbHbIE YYACTHUKHM BHOCSAT PaBHBIA NMPOLIEHT TaKUM 00pa3oM, yToObl 0Omas
CyMMa B3HOCOB BCE€X y4aCTHHKOB cocTtaBmia 60%, 0003HauYEHHBIE BHIIIIE.
3anumuTe B OTBETE J[Ba LIEJbIX YKMCIIA: CyMMa B3HOCA OT BCEX «OOTaThIX» yYaCTHUKOB MPOEKTA U
CyMMa B3HOCAa Y4YaCTHHMKa C caMbIM HEOOJBIIMM pa3MepoM HakomieHuid. Ecnu B pesynbrarte
HOJIy4aloTcs APOOHBIE YNCIIA, HY)KHO 3allMCaTh UX 1IeJIble YaCTH.

Bxonneie nansaslie. B nepBoii cTpoke HaTypanbHOE YnACI0 N — KOJIMYECTBO YYACTHUKOB MPOEKTA
(20 < N < 1000). B cnenyromux N cTpokax HaxOAsATCs 3HAYEHUS — pa3Mep HAKOIUIEHUI Bcex
NoJib30BaTesei (Bce uncia HaTypaiibHble, He npesbiitatomue 1000), kaxioe B OTACIbHOM CTpOKe.

ITpumep BxoaHOTO aiina:

10
10
12
25
25
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40
35
18
19
10
12

[Tpu TakMX UCXOAHBIX JaHHBIX OTBET JIOJKEH coAepxkaTh 2 uncia — 60 u 4.

HpI/IMe‘IaHI/IeZ €CJIU ITPU HAXOXKJACHUU 20% oT KoJIHMYeCTBa YY4aCTHHUKOB ITOJIY4Ya€TCAd HELCIIOC
YHrCJIO, HY?KHO B34ATh €ro LCIIYyIO 4acCThb.

Jlabopamopuasa paboma Ne6 Oopabomka cmpok
JlaboparopHast paboTa COCTOUT U3 IBYX 3aJJaHHM.

3aoanue 1. (MA-TK-3.2)
Llenb paboTel. Pemuth 3a1auy Ha 00pabOTKyY TEKCTa, UCHONIB3Ys HYHKIIUU pabOTHI CO CTPOKAMH.
Bcrony Humke, ecim 3TO HE OrOBOPEHO 0CO00, MPEAINOJAraercs, YTO MCXOJIHBIM SBISIETCA
TEKCTOBBIH (paiin. Eciau He oroBOpeHO yCIOBUEM, TO B TEKCT MOTYT BXOAMTD CIOBA U3 JTATHHCKUX
OyKB, I(PBI, 3HAKK apUPMETUIECKHIX OIEPaINil, TOUKA, 3arsTasi, IpoOell.
TpeGyercst cuntath TEKCT U3 (haiiia, BEIBECTH €T0 Ha IKPaH, MOCIe PeLIeHHs 33/1a4i BBIBECTH
Ha 9KpaH pe3yibTar. Pemenne 10mKkHO ObITh d3pdeKTuBHBIM! ! !
CrnoBoM, Ha3bIBaeTcs rpynmna OyKB, 32 KOTOPOH M Iepea KOTOpOil CTOUT He OykBa, a JIpyrou
cuMBOII — nu(pa, 3HaK, Tpoden u T.11.
Hampumep, B ctpoke «abc2a, to be, 3red... » IIATD cios: abc, a, to, be, red.
BapuanTtsl.
1. TekcToBbIii (aill COMEPXKHUT CTPOKY M3 AECATHYHBIX Iudp, Bcero He Gomee yem u3 10°
cuMBOJIOB. Daiin oOpa3oBasicsi B pe3ylnbTaTe MOCIEIOBATEIBHON 3allUCH  «TaiMKOJIOB)
HEKOTOPBIX coObITHH B hopmare HHMM (dackl u MUHYTHI CIUTHO 1O JBE UGPHL, T.€. Bcero 4
ugpsl Ha «TraitMkoa», oT 0000 1o 2359) u npounx ciydaiHbIX JaHHBIX. HaliquTe MakcuManbHO
BO3MOXKHO€ KOJMYECTBO MOJPSJ HAYIIUX «TaMKOIOBY» MeX1y (GparMeHTaMu ClydaiHOM
uHpopmauuu. Hampumep, B ctpoke 4212231135414447 MOXXHO BBIIEIUTH TaMKOJBI TpeMs
crocobamu: 4[2122]3[1135]4[1444]7, 42[1223,1135]4[1444]7 umu 421[2231,1354,1444]7. B
MOCJIEIHEM ClTy4ae MOJIyYMJIOCh HanOoJIbIee KOJIMUECTBO TaWMKOJ0B noApan (3), 3TO 4HUCio U
HY)KHO BBECTH B OTBETE.
3aoanue 2. (MA-TK-3.3)
Llens paboTsl. Peanu3zoBats mmdp npocToit 3aMeHbI 10 331aHHOMY aITOPUTMY.
[udp mpocToii 3aMeHbl — MeTOJl IIN(PPOBaHUS, KOTOPBIA 3aKII0YAETCA B CO3JaHUU TaOIUIIbI
mudpoBaHus MO ONpeaeNEHHOMY anropuTMy. B Takoit Tabnuie kax o1 OykBe OTKPBITOTO TEKCTA
OJIHO3HAYHO COOTBETCTBYEeT OykBa mudp-tekcra. [lIudpoBanue 3akimtouaercs B 3aMeHe OYKB
OTKPBITOTO TE€KCTa corjacHo Tabdnuue. [t paciimppoBKy HYKHO 3HATh TaOJUILy WIH aITOPUTM,
0 KOTOPOMY OHa co3AaeTcs. B 3aianuu onvcan airopuT™ CO3AaHus TaKOH TaOJIUIIbI.
B nanHoM 3aaHiM HE0OXOAMMO BBIMOIHUTH CIIEYIOIIEE:
3amupoBaTh OPUTrHHAIBHBIN TEKCT ¢ TOMOIIBIO AJITOPUTMA ITPOCTOM 3aMeHBI (110 BapUaHTaM)
1. JIst paGoTBHI JKeNIaTeNIbHO B3SITh OCMBICIICHHBIN TEKCT (JJIOOMMYIO KHUTY MJIM OTPBIBOK
U3 Hee), coneprkanuii He MeHee 10 cTpanwuil,
2. TEKCT HYXKHO MIPOYUTaTh U3 (Qaiina,
3. 3amm(ppoBaHHBIN TEKCT 3aIUCaTh B (aii.
PacimdpoBath cBOI TEKCT, yOeIUTHCA, UTO 1€ POBAHHBIN TEKCT COBIAIAET C UCXOIHBIM.
Jns Toro, utoObl O0O0JErduTh JAalbHEHIIYI0 pacmnpoBKY TeKcTa B 3ajaHuu 2, OyneMm
MPUIEPKUBATHCA CIIEIYIOIIMX COTJIAICHUI:

e KoAMpYyeM HU(PPOM MPOCTON 3aMEHBI TOJIBKO OYKBBI, BCE OCTAJIbHBIE CUMBOJIBI
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® OCTaBIISIEM KaK €CTh;
e OykBy E He KoaupyeM, ocTaBiIseM, Kak ecTh;

® DPETHUCTP CUMBOJIOB COXPaHSIEM;

®  UCHOJB3yeM MPEABAPUTEIHHO 00paOOTAHHBIH TEKCT Y3HABAEMOTO C TOMOIIBIO
® [IOHMCKOBBIX CUCTEM XYI0KECTBEHHOT'O IPOM3BEICHUS (MM €r0 3HAUUTEIILHON
® YaCTH).

Bapuanrtsl.
1. Hudp as FOmms Le3aps. LHuknuyeckuii casur andaBrTa BIEBO Ha 3 MO3UIHH.

Jlabopamopuasa paboma Ne7 Oopadomka 06yMepHBIX MACCUBOE
NabopaTtopHas paboTa COCTOUT U3 ABYX 3a4aHUN.

3anaua 6a. (M-11K-3.2)
Llens paboTsl. Mcnonb30Banue MoAnporpaMm B 3aaade Ha 00paboTKy IBYMEPHOTO MacCHBa.
TpeOyeTcst BRIBECTH Ha SKPaH MEHIO, COCTOSIIEE U3 CICAYIOIIMX ITYHKTOB:
1.  BBOZ MaTpHIBI C KJIaBUATYPHI,
2.  BBOJ MaTpulbl u3 ¢aiina,
3. BBIYHCJICHUE XapaKTEPHCTHKH,
4.  mpeoOpazoBaHHE MATPHUIIH,
5.  meyarb MaTpHUIH,
6. BBIXOI.
U 00ecreynTs ero GyHKIIMOHHUPOBAHHE.

BHyTpu mporpammbl XapakTepucTuka oopMisieTcss B BUIEC METO/A C Iepeaaueii mapaMmeTpoB

M0 3HAYEHHI0. DTOT METOJ BO3BpAIlacT 3HadeHUe OyJIEBCKOTO TUIA; MPeoOpa3oBaHKE B BH/C

MeToJia ¢ mepeaaveii mapamMeTpoB Mo ccbuike. HeoO0X0aumMo OTCIeKUBaTh, ObLT JIH TPOU3BEACH

BBO/I IaHHBIX JI0 BEIOOPA IIYHKTOB MEHIO, KOTOpbIe 00pabaThIBAIOT MaTPHILy.

BapuanTsl xapaktepucTuka/ npeodpa3zoBaHue.

Xapaxmepucmuxa. B Marpume cymiecTByeT CTpOKa, 3JEMEHTBI KOTOpOW 00pa3yroT
CUMMETPHYHYIO ITOCIISIOBATEILHOCTb.

Ilpeobpasosanue. Ynanuth W3 MaTPUIBI CTPOKY M CTOJNOEN, Ha MEPEeceYeHUH KOTOPBIX
pacroyokKeH MaKCHUMAJIbHBIA TI0 MOJIYJIO JIEMEHT (€ClM TaKUX JJIEMEHTOB HECKOJBKO, TO
MaKCHMAaJIbHBIH JIEMEHT C MEHBIIMMH KOA(PPHUIIUEHTaMN).

3amaua 66. (MI-T1K-3.2)

B Tabnuie u3 n CTpOK U n CTOJIOIIOB HEKOTOPHIE KIETKU 3aHSTHI HIAPUKAMH, IPYTHe CBOOOHEI.
BpiOpan 1mapuk, KOTOpBIH HYXHO MEPEMECTHTh, M MECTO, Kyla €ro HYXHO II€PEMECTHUTb.
BbIOpaHHbIi MApUK 32 OJUH AT MEePEMENIAeTCs] B COCSHIO 10 TOPH30HTAIN MM BEPTUKAIN
cBOOOAHYI0 KJIeTKy. TpeOyeTcs BBIACHHTH, BOZMOXKHO JIH NEPEMECTUTh HIAPHK W3 HAYaJbHOM
KJICTKU B 33J]aHHYIO, M €CITH BO3MOXHO, TO HAUTH MYTh U3 HAUMEHBIIETO KOJMYESCTBA [IaroB.

Jlabopamopnasn paboma Ne8 Cmpykmypol. Muozoghaiinoswviit npoexm. (M1-11K-3.2)

L]env pabomwi. PazpaboTtath CTpYKTYpY (KJIacc) 1Mo OMUCaHUIO BapuaHTa. it CTpyKTyphI (Ki1acca)
OTIPEICIUTh METOJIbI: KOHCTPYKTOP, BBIBOJ JaHHBIX, CpaBHEHHE. VICXOIHBIE TaHHBIE HA BBHIOOD
nosib30oBatTens (kKiaBuarypa wian (aitm). s XpaHeHusl JaHHBIX MCIIOIB30BaTh BeKkTOop. IleuaTh
BEKTOPA, COPTUPOBKY U TMOUCK JIEMEHTOB B BEKTOpe 0POPMUTH B BUAE (DYHKIIUH.

BapuaHTt 1
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Onucatb CTpyKTYpy (Knacc) c umeHem STUDENT, cogepkaluyio cieaytowme nons: Homep(int); dammnus
n mHnumansi(char *, string); Homep rpynnel  (abbpeBuaTypa cneumanbHOCTU, Kypc) (char *, string);
ycrneBaemocTb (MaccmB U3 NATM anemeHToB(int)).

Hanucatb nporpammy, BbiNONIHAKOLWYO cieaytouine ﬂ,eﬁCTBMﬂZ

e BBopg gaHHbIX (dain, KnaBMaTypa Ha BbIGOP Nosb3oBaTens).
e YNopsaAoYMTb 3anMcu Mo BO3pacTaHMIO HOMepa rpynnbl.
e BbIBOA Ha 3KpaH pamMuIMit U HOMEPOB FPyNN A1A BCEX CTYAEHTOB, BKAOYEHHbIX B CMIUCOK, €CAK
cpeaHuit bann ctyaeHTta bonblue K(float).
e BbiBoA Ha 3KpaH paMunamm 1 ycneBaemocTb AN BCEX CTYAEHTOB, BK/KOYEHHbIX B CMUCOK, eCau
rpynna pasHa N(char *, string).
Ecnn nHbopmaLma He HallgeHa, BbIBECTM COOTBETCTBYOLLLEE COObLLeHNeE.

HDEAVCMOTDETb BO3MOXHOCTb pPedaKTUupoBaHMA 31E€MEHTOB CMUCKa — YyAaaneHue, ,ﬂ,OﬁaBHEHMe,
n3meHeHune.

Jlabopamopnasn pavoma Ne9 I'eomempus+OpenGL. (MA-TIK-3.3)

Llenb paboTel. Pemmts 3amauy u oTo0pa3uTh pelieHne rpaguuecku Ha SKpaHe.

VcxonHbie naHHBIC IPOYUTATh U3 TEKCTOBOTO (aiina. Pemenune nqomkHo ObITh A hekTruBHBIM! ! !
Hcnone3yiiTe CTpYKTYpPBI AJIs TPEICTABICHHUS TEOMETPHUUECKUX O0OBEKTOB.

3anava cgaercs B 2 3Tarna.

1 oram: IlocTpoeHne MaTeMaTWyecKOW MoJenu 3afaud, pa3padoTka ajiropuTMa pelieHus,
TECTUPOBAHUE.

2 sran: OTprcOBKa HAlIGHHOTO peLIeHHs Ha SKpaHe B ¢ UCoNIb30BaHueM oubianorexku OpenGL.
3anaHue

MHOTroyroipbHHUK Ha TJIOCKOCTH 3a/1a€TCsl KOOpAMHATaMU CBOMX N BEPIIMH B MOPsIIKE 00X0Aa UX
110 KOHTYPY I10 YaCOBOM cTpelike (KOHTYp camoriepecedeHuit He umeet). Jis 3aganHoi Touku Z(X,
Y) OonpenenuTh, IPUHAIICHKHT JIH OHA CTOPOHE MHOTOYTOJIbHUKA HJTH JIC)KUT BHYTPH, HJIH BHE €T0.

Jlabopamopnan paooma Nel0 7Kaouwvie ancopummet. /[lunamuueckoe npozpammuposanue
Pabota coctouT u3 Tpex 3agaHuii a, b u c.

a- KaJHbBIH aITOPUTM

b 1 ¢ - TMHaMUYecKoe TPOrpaMMHUPOBAHUE.

[lepen xoaoM mporpamMmbl pa3MelaeTcs TEKCT 3afaHus(KOMMEHTapuil). 3aTeM HpUBOAUTCS
HaOop TecToB. JlaHHBIE JIJIs1 TECTOB pa3MeIIaTcs B OTAeNbHBIX (aitnax(*.txt). Kox mporpammsl
JIOJDKEH CoJIepKaTh KOMMEHTapUH, MOSICHAIOINE OCHOBHBIE YacTH anroputMa. Koa noimxkeH ObITh

CTPYKTYPHPOBAH.
3aoanue a. (UA-TK-3.2)

Lenv pabomul. Pemmth 3a1a4y ¢ UCMIOJIB30BaHUEM >KaJJHOTO aJlTOPUTMA.

Bapuantsr:
JlaHa neKoHHas ayJJUTOpusl, B KOTOPOH HECKOJIBKO MTPO(PECCOPOB XOTAT NPOUYECTh CBOU JICKIUH.
Jlnis cocTaBiieHus paciucanus npodeccopa moaanu 3asBku, Buaa [Si-fi) — BpeMs Havaza v KOHIA
JeKIMU. JIeKIUs CUMTAETCs] OTKPBITHIM HHTEPBAIOM, TO €CTh KaKas-TO JIEKIIUS MOXET HauaThCsl B
MOMEHT OKOHYaHMs Jpyroi, 6e3 mnepepbiBa. CocTaBbTe pacHucaHHe 3aHATUN TakK, 4TOObBI
BBINOJIHUTh MAaKCUMAJIbHOE KOJIMYECTBO 3asIBOK.
Bxoanblie 1aHHLBIE
B nepBoii cTpoke BBonuTCs HatypaibHoe uncio N, He 6onee 1000 — ob1iee KOJIMYECTBO 3asBOK.
3arem BBOAHUTCS N CTPOK C ONMMCAHUSIMHK 3asIBOK - 1O J{BA YKCIIA B KayKa0M Si u fi.
[apantupyercsi, uro Si<fi. Bpems Hayanma m OKOHYAHUS JEKIMM — HATypaJllbHOE YHCIO, HE
npesbiiiaer 1440 (B MuUHyTax ¢ Hayaljla CyToK :) )
BrixogHble JaHHBIE
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BBIBG,Z[I/ITG OIHO YUCJIO — MAKCUMAJIbHOC KOJIMICCTBO 3asBOK, KOTOPBIC MOXHO BBITTOJIHUTL.
IHosicHeHns1 K NpUMepam

Bo BTOpOM nprMepe MOKHO BBIITOJIHUTH BTOPYIO U TPETHIO 3asIBKH.
Ipumepnl

BXO/IHbIE JaHHbIE

1

510

BBIXO/IHbIE IaHHbIE

1

BXO/IHbIE JaHHbIE

3

15

23

34

BbIX0/IHbIC JAHHbIC
2

3aoanue b. (MA-TK-3.2)

[Tpu mepepaboTKe palIMOaKTUBHBIX MaTepUaIoB OOpa3yrOTCS OTXOIBI TPEX BHJIOB — 0CO00
omacHble (Tun A), HeomacHble (Tunm B) m coBcem nHe omacubie (tun C). g ux XpaHeHus
WCIIOJIB3YIOTCSI OJIMHAKOBBIE KOHTEHHEPHI. [Tociie momenenust 0TX010B B KOHTEUHEPHI MTOCIICTHUE
YKJIa/IbIBAIOTCSl BEPTHUKAIBHON cTONKONW. CTOMKA CUMTAETCSI B3PBIBOOMIACHOM, €CIIM B HEH MOIPsia
uaer 6osnee oqHOro KoHTElHepa Tuna A. Ctomka cuuTtaercst 0€30MMacHOM, €ClIi OHAa HE SBIICTCS
B3pbIBOONAacHOU. [[71s1 3amanHOro KonuuecTBa KoHTelHepoB N ompenenuts 4ucio 6e30MacHbIX
CTOTIOK.

Bxoanwbie 1aHHBIE

Onuo gucno 1=N=20.

Beixoansbie JaHHBIE

OHO YHCII0 — KOJMYECTBO 0€30MacHBIX BAPUAHTOB (POPMUPOBAHUS CTOIIKH.

Ilpumeuanue

B npumepe u3 ycroBust cpey CTOMOK UIMHEBI 2 ObIBaroT Oe3omacHbie ctonku THIoB AB, AC, BA,
BB, BC, CA, CB u CC. Cronku tuna AA sBJISIFOTCS B3pbIBOOIIACHBIMH.

IIpumeps!

BXO/IHbIE JaHHbIE

2

BBIXO/IHbIE JaHHbIE

8

3aoanue c. (M-TK-3.3)
C ceBepa Ha 1or 2

Ucxonnsle nanHsle ayisg Pobora 3amucaHbl 37€KTPOHHOM TaOIMILBI MPSIMOYTOJIBHOW (OPMBI.
Po0oty HyXHO nepelTu uepe3 moye ¢ ceBepa (BepXHss CTPOKa) Ha tor (HMXKHsAA cTpoka). OH
MO>KET HayaTh MEePEeX0/1 C II0OOH KIETKU BEPXHEH CTPOKHU M 3aKOHUYHUTH Ha JIFOOOM KIIETKE HIKHEN
ctpoku. C KaxapM marom PoOOT mepexouT B CIEAYIOUIMHA PsJT M MOXKET 32 OJHO NMepeMelieHne
MOMAcTh B OJHY U3 TPEX KJETOK CIEAYyIolel CTPOKH (Ha KJIETKY IpsSMO UM OOKOBbIE C HEM).
Xo0/1bl TOJBKO BOOK (6€3 CMEHBI CTPOKH) M/MJIH HA3aJ 3arpeleHbl. B Kax/10il KieTKe MoJist JIeKHUT
MoHeTa A0cTOMHCTBOM OT 1 110 100. PoGoT cobupaeT Bce MOHETHI IO MTPOUICHHOMY MapIIpyTY.
N3BecTHO, uyTO POGOT cobpan MakcMMaibHOE KOJIMYECTBO MOHET, MPOWU/IS ¢ CEBEPHON IPAHUIIBI
noJisi (CBepxXy) /A0 I0KHOW I'paHUIlbl Mo (CHU3Y). B oTBeTe ykakute ABa yuclia — KOJIUYECTBO
MOHET U3 IIEPBOM U MOCIEAHEN KIETKUA MapuIpyTa.

Jlabopamopnas paboma Nell Cmpykmypot 0anHbIX.
3aoanue 1. (MJI-TIK-3.2)
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Llenv  pabomwei. BBINONHUTH peaH3alMi0 [MIAOJOHHOTO  OJHOHANPABIEHHOTO WM
JBYHAIPaBJICHHOTO CIMCKa B Bue kiacca. OmpeneiuTb A CHUCKAa HEOOXOIMMBbIE METOJbI:
Koncrpykrop, /loGaBienue 31eMeHTa B CIIMCOK B COPTHPOBAHHOM Topsike; [Iouck snemenTa mno
KpuTepuio; YaaneHue aneMeHTa; PenaktupoBanue snemenTta; Iledats Bcero cmucka; Ileuath
AIIEMEHTOB CIIMCKA, YAOBJICTBOPSIONINX KPUTEPHIO MTOUCKA; JleCTpyKTOpP.

Onucath 3a1anHbIi Kiacc. JJis Kiacca onpeAeTuTh METOAbl: KOHCTPYKTOP (110 yMOTYAHUIO, C
napamMeTpamu), OIepaTop BBIBOJA, ONEPATOP BBOJA, ONEPATOp CPaBHEHUS, TETTEPHl U CETTEPHI,
ecJId OHU HeoOXoAuMBbI. VMIcXoaHbIe JaHHbIE MPOYNUTATh U3 TEKCTOBOTO (paiiyia Wiiu C KOHCOJIM Ha
BBIOOD I10JIB30BATEIS.

Yemmnwle Homepa — oOHonanpaenennwlii cnucox. Heuemuwvie Homepa — 08ynanpaesieHHblil
CRUCOK.

BapuanT 1
Omnwucare knacc ¢ umeHem STUDENT, conepkamuii crienyrouiie mosisi: Homep; haMumiis u
MHUIMAIBI; HOMEP TPYIIIbI; YCIIeBaeMOCTh (MacCuB U3 MATH 3JeMeHTOB). Hamucats nporpammy,
BBIMOJIHSOUIYIO CIICAYIONINE ACUCTBUS:
o IlocTpoenue crvcka, BBOA JaHHBIX ((aiii, KjIaBuaTypa Ha BbIOOp MOJIb30BATEs); 3aIHCH
B CIIMCKE JIOJDKHBI OBITH YIIOPSIOYEHBI TI0 BO3PACTAHUIO HOMEPA TPYIIIIHL.

e BriBog Ha kpaH haMuIHil 1 HOMEPOB IPYIII AJISl BCEX CTY/ICHTOB, BKIIFOUEHHBIX B CIIHCOK,

ecim cpenuuii 6amn crynenta 6onbme K(float).

e BriBog Ha dKkpaH GpamMHUINK U YCIIEBAEMOCTD JUIS BCEX CTYACHTOB, BKIIFOUCHHBIX B CIIHCOK,

ecym rpynma paBHa N(char *, string).
Ecnu HeT TakuX CTYJEHTOB, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.
[IpenycMoOTpeTs BO3MOKHOCTh PENAKTUPOBAHHS DIIEMEHTOB CIIMCKA — yJdaJIeHUE, H00aBlICHHE,
M3MEHEHUE.
3aoanue 2. (MA-TK-3.3)
Crpykrypsl faHHbIX. CIIUCKHU, CTEKU, OUEPEIH.

L]env pabomul. B paboTe HE0OX0IMMO HCIIOJIb30BATh JUHAMUYECKUE CTPYKTYPbI TaHHBIX.
BBI00p KOHKPETHOM CTPYKTYPHI (CITUCOK, CTEK U T. J.) OTIPeNeseTcs: yA00CTBOM UCIIOIb30BaHuUs,
€CJIM B CaMOM 33aJJaHUU SIBHO HEYKa3aH KOHKPETHBIN BUJ CTPYKTYPHI.

K tynuky co croponsl mytu 1 (cM. pHCYHOK)
noxsexan noesn. Paspemaercd oTHenuTh OT IoOe€3/a s "
OJIMH WJIM Cpa3y HECKOIBKO MEPBBLIX BarOHOB U 3aBE3TH i "“"""“"::"5:0,. "‘s‘\‘.\lllII.§:II:IHIIIII
UX B TYNUK (IIPU JKEJIAaHUH, MOXKHO Ja)Ke 3aBE3TH B TYIHK "’?"_-Ti:"
cpa3y Bech noe3n). [locie 3Toro 4acTe U3 3TUX BarOHOB =
BBIBE3THU B CTOPOHY IyTH 2. [locie 3Toro MoxHo 3aBe3TH
B TYNHK €Il HECKOJbKO BaroHOB M CHOBa 4acTh
OKa3aBIIMXCsI BATOHOB BBIBE3TH B CTOpPOHY IyTH 2. U Tak
nanee (Tak, 4TO KaXAbli BaroH MOXKET JIMIIb OJUH pa3
3aexaTh C MyTH | B TyNHK, a 3aTEM OJUH pa3 BbIEXaTbh U3
TyNHKa Ha YTk 2). 3ae3aTh B TYNUK C MMYTH 2 WK BbI€3XKaTh U3 TYIIUKA Ha IyTh | 3amperniaercs.
Henb3s ¢ mytu 1 nonacte Ha myTh 2, HE 3a€3Xkast B TYIHK.

N3BecTHO, B KakOM NOpPSJKE M3HAYAJIbHO MAYT BaroHsl moesga. TpeOyeTcs ¢ MOMOLIbIO
yKa3aHHBIX ONepaluid clienaTh Tak, YToObl BarOHbI MOE€3/1a IILJIH M0 MOPSAAKY (CHavaja MepBbIi,
MIOTOM BTOPOM U T.J., CUUTAs OT TOJOBHI MO€3/1a, €IYIIEro MO MyTH 2 B CTOPOHY OT TYIHKA).

MyTb 2 MyTb 1

Tynuk

Dopmam 6x00HBIX OAHHBIX

BBoautcs uncino N — xonudectBo BaroHoB B moesze (1<N<2000). [lanpie uayt HoMepa
BaroHOB B TIOPSAJIKE OT TOJIOBBI TOE€37a, €AYyIIero mo MyTh 1 B CTOpPOHY Tynuka. Baronsl
MPOHYMEPOBaHbl HATYpaTbHBIMU YHclaMu OoT 1 10 N, Kaxka0e U3 KOTOPBIX BCTPEYAEeTCs POBHO
OJIUH pa3.

Dopmam 6b1X0OHBIX OAHHBIX
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Ecnu cnenath Tak, 4To0BI BaroHsl nutd B mopsiake ot 1 1o N, cuuTast OT TOJNOBHI moe3a,
KOrja Toe3/ MoeleT Mo MyTh 2 W3 TYNHKA, MOXHO, BBIBEAUTE ACUCTBUS, KOTOPHIE HY>KHO
npojenath ¢ noe3aoM. Kaxaoe elicTBie OMUCHIBACTCS IBYMS YMCIAMU: TUIIOM U KOJIMYECTBOM
BaroHOB:
e ECJIM HYXXHO 3aBe3TH ¢ myTd | B Tynuk K BaroHoB, JOJKHO OBITH BBIBEJCHO
cHavasa gucio 1, a 3atem — uncio K (K>1),
e €CIIU HY)XHO BBIBE3TH M3 TYyMUKa Ha MyTh 2 K BaroHoB, JOJKHO OBITH BBIBEIICHO
CHavasa 4ucio 2, a 3atem — gncio K (K>1).
Ecian BO3MOXKHO HECKOJIBKO IOCIENOBATEIbHOCTEN IEUCTBUM, PUBOIAIIUX K HY)KHOMY
pe3yNbTaTy, BEIBEAUTE JTHO0YIO U3 HUX.
Eciu BEICTpOUTH BaroHsl 1O MOPSIKY HEBO3MOXHO, BEIBEUTE 0JTHO YUCIIO 0.

Ipumepuot
b.in b.out

3 13

321 23

4 12

4132 21
12
23

3 0

2. 31

Jlabopamopuasn paboma Nel2 Bunapusie oepesvs

3aoanue 1 (UA-TK-3.1)

Hanucatp nporpammy, o6ecreunBaroiyo padoTy co cOaJaHCUPOBaHHBIM JAEPEBOM: CO3/IaHUE
HOBOTO JiepeBa u3 N 2JIEeMEHTOB, 100aBleHue/yIaleHHe dJIeMEeHTa, IPOCMOTp JIepeBa, OUUCTKA
JiepeBa, MOJICYET TITyOUHBI.

JlepeBbs1 001I€T0 BHIA

Hepeso obueco 6uoa (kaxkaasi BepIInHa KOTOPOT'O MOXET UMETh MTPOU3BOJIEHOE YHUCIIO T0UEPHUX
BEPILIMH, PAaCIOJIOKEHHBIX B (PUKCUPOBAHHOM MOPSAKE B HAIIPABJIEHUH CJIEBa HAIPaBo)
peanu3yeTcsi ¢ OMOILbI0 Habopa cBsi3aHHbIX 3anucel Tuna TNode ciexyronmm odpa3zom: s
KaXXJI0M BHYTpEHHEU BepInHbI ee noje Left cogepxut ykaszarens Ha ee epByIo (T. €. JIeBYIO)
JIOYEPHIOI0 BEpLINHY, a nose Right — ykasarens Ha ero mpaBoro Opara, T. €. BEpLIUHY,
HMMEIOIIYIO B JiepeBe 0011ero Buaa Toro xe poautens. [lone Right kopHs nepeBa obmiero Buaa
Bcerga paBHo NULL, Tak kak KOpeHb OpaTbeB HE UMEET.

Cnocob 3a0anus 0epesa odbwe2o euoa:
JlaHa cTpoka S, coaep kamiasi OmMcaHue HelyCToTo JiepeBa o0IIero Bia B CieAyoneM popmare:
<nepeBo> 1:= <BepIIMHA> |
<BepHIMHa>(<CIHCOK MO/IIEPEBHEB>)
<CMHCOK MOJIIEPEBLER> (i= <IIEPEBO> |
<JI€pE€BO~,<CIIMCOK NOAACPEBHCB>
<uenoe 4yucio>

<BEpLIMHA>
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Hampumep, «3(2,7(6,4,5),8(4(2,3),5(1)))» (mpobensl  OTCYTCTBYIOT,  BEPIIMHBI-CECTPHI
NEPEYUCIIAIOTCS B MOpsiiKe cieBa HampaBo). Co3aaTh aepeBo OOIIEro BUAa IO OMHMCAHUIO,
MIPUBEICHHOMY B S, M BBIBECTH YKa3aTelbh HAa €ro KOPCHb.

3aoanue 2 (MA-NIK-3.2)

Jlana ctpoka, onuchIBaroIas 1epeBo oouero Buaa. Jlrodas BepiirHa HCXOJHOTO JIepeBa UMEET
He Oosee IByX nouepHux BepuuH. [loctpouts nepeBo no crpoke. Co3naTh OMHAPHOE JepeEBO,
COOTBETCTBYIOILIEE MCXOJHOMY JIepeBY OOIIETr0 BUIA, U BHIIOJHUTH €ro 00XOJ B LIMPHUHY.
CuuTtath, 4TO MEpBasi JOUEPHSISI BEPIIMHA JTF000 BEPITUHBI IepeBa 00IIEr0 BI/Ia COOTBETCTBYET
JIEBOM TOuepHel BepIIrHe B OMHAPHOM JIepeBe.

Jlabopamopnasn paboma Nel3 OOIl. buoruomexu (UJ-IK-3.1)

I. B coorBerctBUM ¢ BapuaHTOM  3aJaHUs pazpaboTaThb KJIacC U MPOrPaMMYy,
WUTIOCTPUPYIOIIYIO €r0 BO3MOXXHOCTH (MEHIO JUIsl JEMOHCTPALlMM BCEX BO3MOYKHOCTEH).
TpeboBaHnus K KJaccy:

- 00513aTeNIbHO Hanuuue 3aKkpulmoil (private) u omxpoimoi (public) wacmeii;

- 00s13aTENIbHO HAIUYUEe NOJIA MUNA YKA3amelb B 3aKPBITOM YacTH.

- KJacc JOJDKEH WMETb, N0 KpauHeu Mepe, TPU KOHCTPYKTOpA, OIPEAEICHHBIX
MIPOrPaMMUCTOM: KOHCHIPYKMOP HO YMOAYAHUIO, KOHCHMPYKMOp ¢ napamempamu (uUmeem
CRUCOK UHUWUAIU3AUUL) U KOHCIMPYKMOP KONUPOBAHUSL,

- HeoOXomuMO  3alaTh  HAGOp Memoodoe 011  NOJYYeHUs  3HAYEHUN U
Moougukayuu TONEH JAHHBIX, HAXOSIIUXCS B 3aKpbITOM yacTu kiacca(Set, Get);

- Juisi pa3paboOTaHHOTO KJlacca JOJDKHBI OBITH mepezpyricenvl onepauuil. apudmernye
CKas, CpaBHEHMA(JUIS 4YMClIa U CTPOKH), IpUCBAauMBaHusA U T.I.. BpiOOp mneperpyxkaempix
orepanuii onpenesieTcsi CeMaHTUKOM MpeMETHON 001acTu.

- Uil pa3pabOTaHHOTO Kiacca JOJDKHBI OBITh TEPErpyKeHBl  Onepauus 6vl600a
(Opyscecmeennasn pynkyus).

- KJIaCC JIOJKEH UMETh 0ecmpyKmop.

Jlnist k1acca onpeenuTh 3aroJOBOYHBIN (hailn u ¢aiin peanu3anum.
TpeboBanune k nporpamme:

1. IlocTpouTh MaccuB Ha OCHOBE pa3pabOTaHHOIO Kiacca. 3aloJHEHUe MacCHBa
peann3oBaTh AByMsl crioco0aMu: uTeHue u3 ¢aiiia u BBOJ C KJIaBUATYPBHI.

2. J106aBuTh 006padomky ucknrouenunn «paia He HalijeH», «OIIMOKA YTEHUS NaHHBIX W3
¢aiina», «HEKOPPEKTHBIE JTaHHBICY.

3. OTcopTUpOBaTh MAacCUB, HCIIOJIB3Ysl TEPErpyKEHHbIE Olepaluu cpaBHeHHs Barero
Kjacca U (YHKIUIO-IIA0JIOH COPTHUPOBKU. Pe3ynbTaT COPTHpPOBKM 3amucaTbh B (pai.
(dopmat BXOIHOTO U BBIXOAHOTO (haiiia TOJKHBI COBMAIATh.)

BapuanTsl 3axanuii

1. Tonutnyeckas naptusi (Ha3Banue, Anpec, PykoBoautens, KonnuecTBeHHBIN COCTaB,

KonnuecTBo ronocoB coOpaHHBIX B MOAJEPKKY U T.11.). Bo3aMoxHbIe onepauu s
neperpy3ku: cpaBHeHue (KonnuecTBo ronocoB coOpaHHbBIX B OJJIEPKKY), +
(YBennyeHne KOJUYECTBA FOJI0COB COOPAHHBIX B IMOAACPHKKY).

Jns knmacca, paspaboraHHoro B jabopatopHoil padore Ne 13 MOCTpOUTH cmamuueckyro u
OuHaAmMuuecKylo oubdauomexu.
Pazpaborats NPUITIOKEHHUS, UCTIOJIB3YIOIINE ITH OuGINOTEKH.
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2. Cnucox BOIIPOCOB U (WJIM) 33AaHUH JUISI IPOBEJCHUS TPOMEKYTOUYHON aTTeCTalluu
1 cemecmp

1. Anroputm. CBoncTBa. Cnocobbl 3anumcu.

2. MawwnHa TotopuHra.

3. ApxuTeKTypa KomnbloTepa.

4. CTpyKTypa nporpammbl. 3aronoBoyHble dainbl, Paitnbl peanmsaunu. MpenpoLeccop.
5. TMoHATMe nepemMeHHON. Tunbl AaHHbIX. O6nacTn BUAMMOCTU. Bpemsa KusHuU.

6. ApudmeTnyeckme, nornyeckune onepaunu. NpuopuTtert.

7. ApudmeTnKka ykasatenen. CBA3b MeXKAY YKasaTenamm u maccuamu. CCbinku.

8. ToToKoBbIM BBOA-BbIBOA, (iostream). Mcnonb3oBaHMe MaHUNYNATOPOB.

9. YcnosHbil onepaTop. OnepaTtop Bbibopa.

10. Bnapbl umKknos.

11. NcespocnyyaliHble yncna. MonyyeHme Lenoro(Beww,ecTBEHHONO) YNCAa M3 334aHHOIO OTPe3Ka

[a, b]
12. OgHOoMepHble maccuBbl. CTaTnyeckaa namaTb. AMHammyeckaa namaThb.
13. CopTupoBKa BblI6opom. Tpya0EeMKOCTb.
14. CoptmpoBka obmeHom. MoanduKkaumm. TpyaoemKocTb.
15. CopTupoBKa BcTaBkamn. Mogndukaumm. TpyaoemKoCTb.
16. bbicTpada copTnposKa. TpyLoemKoCTb.
17. CopTupoBKa cavaHnem. TpyaoeMKOCTb.
18. 3apaumn NOMCKA MUHUMYMA (MaKCMMyMa) U ero Homepa B OAHOMEPHOM MACCUBE.
19. Nowuck B ogHOMepHOM MaccuBe(/TnHelHbIN). TpyA0eMKOCTb.
20. BUHapHbIN NOUCK. BUHapPHbIM NOUCK NO OTBETY.
21. U3meHeHMe maccusa (gobaBneHune, yganeHune anemeHTos). TpyA0eMKOCTb.
22. CTaTMyeckue aBymepHbie MacCHUBbI.
23. JnHammyeckne aBymMepHbIe MaCcCUBbI
24. ®dyHKumun. Cnocobbl Nnepeaaym napameTpos.
25. PekypcuBHble pyHKLMU. Anroputm EBkamaa (HOA).
26. Pabora c ¢panamu (fstream).
27. ®yHKumMmM paboTbl co cTpoKamu. bubanoteka string.h
28. ®yHKuMKM paboTbl co cTpokamu. bubanoTeka string

MpumepHbI BUNeT K 3aveTy.

Haiigute owmnbKy.

TpeboBanocb HanMcaTb NPOrpaMmy, NP BbINOJHEHUN KOTOPOM C KNaBMaTYpPbl CYUMTLIBAETCA HATypaabHOe
uncno N, He npesocxoasuiee 10°, u BbIBOAMTCA Npou3BeaeHUe Lndp 3TOro ymcna. CTaskép Toponuaca u
Hanmcan nporpammy HemnpaswUabHO

23



N

#include <iostream>
using namespace std;
int main(){
long int N, product;
int digit;
cin >> N;
product = N % 18;
while (N >= 10){
digit = N % 18;
product = product*digit;
N =N/ 10;
b

cout << product;

}

MNMocnepoBaTenbHO BbINOAHUTE CaeaytoLee.

YTto BbIBEAET NPOrpamma npu Beoae uncna 438?

MpuBeguTe NPUMEpP YMCNa, TAKOFO YTO HECMOTPA Ha OWMOKKM Nporpamma Bbl4aéT BEPHbIN pe3yibTarT.
HalianTte B nporpamme Bce oWKNOKM (M3BECTHO, YTO UX He Bosiee ABYX) U UcMpaBbTe UX. J10 Kaxaoi owmnbKu
BbINMULINTE CTPOKY, B KOTOPOI OHa AONyLLEHA, U NPUBEAUTE ITY XKe CTPOKY B UCMPABAEHHOM BUAE.

Yro aenaer AaHHaA nporpamma?

#include <iostream>
using namespace std;
int main() {
string s;
int i, n, p = 9;
cin >> s;
n = s.length();
for(i=e; i<n; i++){

if(s[i] == e = 15}

}
if(p==1){cout << "YES";} else {cout << "NO";}
return 6;

}

3apaHue Ha HanucaHue KoAa
Hanucatp QpyHKIINIO, MPUHUMAOIIYIO Ha BXOJ MPOU3BOJILHOE 1IEJIOYUCIICHHOE 3HAUeHHE U
BO3BPAILAOIIYIO CTPOKY, COAEPKALLYIO €r0 MPEACTABICHUE B IBOMUYHON CUCTEME UCUHUCIICHHUS.

Hexnaparus.
void NumberAsBinary( char* _result,// cmpoxa c pe3yriomamom
unsignedint _number// npoussonvroe uucio

OxunaeMplil pe3ynbrar.
Hanpumep, 11 uncna 13 gaHHas GyHKUUS T0JKHA BEPHYTH cTpoky "1101".

2 cemecmp

CTpyKTypbl (struct). Mpumepsi.
Crek.

Ouepeab.

Ouepeap c npuopuTeTaMmm.

[ekK.

vk wnN e
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JINHEHbIN CNCOK.

Jepesba. Cnocobbl NnpeactaBaeHUs.

ABJ1-pepeBo. banaHcuposKa. lNMpumepbl.

Cnocobbl opraHM3auum gepesa Npou3BobHOro B1Aaa. Mpumepsi.

. AnHamunyeckoe nporpammmpoBaHme ceepxy BHU3. MNpumepbl.

. AvHamunyeckoe nporpammmpoBaHme CHU3Y BeepX. [pumepsbl.

. [ABymepHaa anHammKa. 3agada o ptoksake. C nostropeHuamu. Mprumepsl.

. 3agayva o ptoK3ake. bes nosTopeHuit. Mpumepbl.

. 'KagHble anropuTmsil.

. Bubnmoteka OpenGL. CTpyKTypa nporpammsbl, OCHOBHbIE rpaduyeckme NPUMMUTUBSI.
. OON. AbcTpaKkums, MHKancynsuma, noaMmopdusm, HacnegoBaHuUe.

. Cratnyeckasa bubanoteka.

. OuHamunyeckas bubnmoTeka.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«IIpakTHKYM 110 OCHOBaM NPOIrPaMMHPOBAHUS»

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

OcHoBHOI (popmoli H3NOKEeHHA y4deOHOro Mmarepuana mo aucuuruinHe «lIpakTukym 1o
OCHOBaM IPOTrPAMMHUPOBAHUSA» SBISIOTCSA JIEKUUU JUCLHUILUIMHBI «OCHOBBI NPOrPaMMUPOBAHUAY,
npudeM B opMme JeKIuu-0eceapl Wik MacTep-Kiacca. DTO CBA3aHO C TeM, 4TO A7 HOpMUpPOBAHHUS
ITOPUTMUYECKOTO MBIIIJICHUSI HEOOXOIUM OTBIT (hOpPMaTH3ALNH 337a4 U UX TOATAITHOTO PEIICHHUS.
JlaGopatopusie 3anaTus «lIpakTHKyM 10 OCHOBaM MPOrPAMMHPOBAHUS HAIEJIEHBI HA 3aKPEIUICHUE
JEKIIMOHHOTO MaTepualia IMyTeM NPUMEHEHHs ero K KOHKPETHBIM 3aJadaM M OTpaboTKa HABBIKOB
paboThel MO pa3paboTKe aJroOpUTMOB, KOJWPOBAHUIO HMH(OPMALMK WIH PabdOThl C Pa3TUYHBIM
MIPOrpaMMHBIM 00€CTIEUEHUEM.

JIy1g yCrenHoro OCBOCHUS IUCHUIUIMHBI OY€Hb BaYKHO PEUICHHE JTOCTATOYHO OOJIBIIOro KOJIMYECTBa
3a1a4, TpeOyrolmux pa3pabOTKH alropuTMa W HAMMCaHHUS MPOrpaMMbl, Kak B ayAUTOPUH, TaK U
CaMOCTOSTENLHO B KaYeCTBE IOMAIIHUX 3aAaHuid. [Ipumepsl pemienus 3a1a4 pa30uparoTcs Ha JISKLIUAX
U TPAaKTUYECKUX 3aHATHAX, NMPH HEOOXOAMMOCTH IO HamOoiee TPYAHBIM TeMaM HPOBOISTCS
JIOTIOJTHUTENIbHBIE KOHCYNbTali. OCHOBHAS 1IeTh PELICHUS 3a7a4 — CPOPMUPOBATH AT OPUTMHYECKOE
MblluieHue. [{ns pemeHust Bcex 3ajad HEOOXOAMMO 3HAaThb M MOHMMAThH JIEKIIMOHHBIA MaTepHall.
[ToaTomy B mpouecce U3y4yeHus TUCHUILIMHBI PEKOMEHYETCsl PEryJIsIpHOE TOBTOPEHHE IPOHAEHHOTO
JIEKIIMOHHOTO MaTepuana. Marepuai, 3aKOHCTIEKTUPOBAaHHBII Ha JIEKIUX, HEOOXOMMO J0Ma elle pa3
npopabaThiBaTh M MPU HEOOXOAUMOCTH JOMOIHATH HH(pOpMaIMeH, MOTy4YeHHOW Ha KOHCYJbTALUsX,
MPAKTHYECKUX 3aHATHIX WIN U3 yUeOHOH JINTEPATYPHI.

Bbonburoe BHUMaHue JOHKHO OBITH YJEJIEHO BHITIOJHEHHIO JOMalTHe paboTel. B kauecTBe 3amaHmii
JUTSL CAMOCTOSATEIHHON pabOThl JOMa CTy/IeHTaM Ipe/IararoTcs 3aJjaun, aHAIOTUYHbIE Pa300paHHBIM
Ha JIEKIHUAX M TPAKTUYECKHX 3aHATHSIX WIA HEMHOro OoJiee CIIOKHBIE, KOTOpBIE SBISIFOTCS
pe3yabTaToM OO0BEAMHEHHs HECKOJNBKUX 0a30BBIX 3a/ad. 3a/laud CHAIOTCS 4yepe3 cucrteMy SHaekc-
KOHTECT, 00513aTeNIbHBI K PEIICHUIO TPH 3a]1a4d U3 KOKIO0To Typa.

s 6onee Ty0OKOT0 YCBOGHHUSI MaTepHana B T€UeHHE OOyUeHHs MPOBOISATCS KOHCYIbTAUUH (TIPH
HEOOXOJUMOCTH) IO pa3dopy 3alaHuil [ CaMOCTOSATENbHOM pabOThl, KOTOpPHIE BbI3BAIU
3aTpyIHEHMUSL.

B koHLEe Kaxaoro cemectpa CTYAEHTHI CHAIOT 3a4eT. 3a4eT BBICTABISIETCS ABTOMATUYECKU IPHU
YCIIOBUM CIIa4M BCeX JaOOpaTOpHBIX paboOT, MpU HEOOXOAUMOCTH MOKET OBITh MPOBEJECH YCTHBIN
3a4eT 1Mo BOMPOCaM U3 CIHCKA.

YueOHO-MeToaMYecKoe odecredeHue
CaMOCTOSITe/IbHOI Pa0oThI CTY/IEHTOB MO AUCHHUILIHHE

JU1st  caMOCTOATENbHOM paboThl OCOOEHHO PEKOMEHIYETCS HCIOJIb30BaTh  Yy4eOHYIO
JHUTEpaTypy, € MOIPOOHO pa30OpaHHBIMH PEIICHHAMH 33/1a4. K TAKMM MOYKHO OTHECTH CIIEAYIOIIHE
U3IaHUS:
1 . OcHOBBI IporpaMMupoBanus: yueoHoe nocodue / O. B. Biacosa, H. I1. ®enorona, O. I1.
Sxumosa; Spoci. roc. yu-T uMm. I1. I'. Jlemuznoga. - SApocnasis: SApl'Y, 2019. — 83
2. OcHOBBI IporpaMMupoBanus: yaeoHoe nmocooue / O. B. Bmacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spocin. roc. yu-T uM. I1. I'. Jlemunoga. - SApocnasis: Apl'Y, 2021. — 72
3. SIpocnaBckue oauMnHazabl no uHGopmaruke : cOopHuk 3aaau ¢ pemenusimu / C. I'. Bomruenkos, I1.
A. Kopnunos, 0. A. benos, H. JI. lamaum, B. A. Hukynun, H. . 3aBoguukoBa, M., BMHOM.
Jlaboparopwus 3nanmii, 2010, 405¢

[IpoBepky pemennii 3a1a4 O pa3IunIHON TEMATUKE MOKHO BBITIOJHATH Ha CIICIIMAIM3APOBAHHBIX
wiatdopmax:

1. https://informatics.msk.ru/

2. https://codeforces.com/
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PexoMeHnayeTcst TOTOTHATEIHHO MPOCITYIIaTh OecIIaTHBIE 00yJaromme Kypchl 1Mo s3biky C++ Ha
mwiatdopme Stepik
https://stepik.org/catalog/search?free=true

Taxoke ans moxbopa ydeOHOM IUTEpaTypbl PEKOMEHAYETCS HCIONb30BaTh IIUPOKHH CHEKTP
MHTEPHET-PECypPCOB, YKa3aHHBIX B pasjese 8
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