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1. Hean ocBOeHMsI AUCUUNIMHBI

Hucnununa " [IpakTuKyM 10 OCHOBaM MpOrpaMMUpPOBaHUsA' HalleleHa Ha MOJArOTOBKY CTYJIEHTOB
K JCATEIbHOCTH, CBSI3aHHOM ¢ pa3paboOTKOW MPOrpaMMHOrO OOECTeYeHHs MJIsi PEeHICHUs
npoecCHOHANBHBIX 3aJa4, M, SBJIAETCS OJHMM M3 OCHOBHBIX MPEIMETOB, CIIOCOOCTBYIOIIMX
Pa3BUTHUIO aJITOPUTMUYECKON KYJIbTYPbl M1 KOMIIBIOTEPHOM IPaMOTHOCTHU CTY/ICHTOB.

Kypc cnocoberByer (opmupoBanuio ¢GyHIaMEeHTAIBHONH 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.

Llenvo u3yyenusa NAHHON JUCHUIUIMHBL SBJISIETCS. O3HAKOMJICHHWE CTYACHTOB C IIOHSATHEM
QIrOpUTMa, CHOCOOAMHM U CPEICTBAMH WX MPEACTABICHUS, pPA3IHYHBIMH TapagurMaMu
IpPOrpaMMUpPOBaHUs, KiIaccupUKaMe U  SBOMIONUEH  S3bIKOB  IPOrpaMMHUpPOBaHUsA, U
COBPEMEHHBIMUA TEHACHIMAMU HUX PA3BUTHUA, a TaKXKE ACTAIbHOE M3y4YEHHE OJHOIO U3 SI3BIKOB
BBICOKOTO YpOBHs (s13bIK C++).

2. MecTO TMCHUIIUHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl

Juctpmmnaa "IIpakTHKYM MO OCHOBaM MPOrPaMMHPOBAHUs" OTHOCHUTCS K BapHATHBHOW YacTH
onoka 1(51.B.04).

Jis ycrienrtHoro ycBOEHHS! JaHHOW JWCIUILTMHBI HEOO0XOAWMO, YTOOBI CTYJSHT OBIAJET TaKkKe
3HAaHUSIMM, YMEHUSMHU U HaBbIKaMM, KOTOpble (POPMUPYIOTCS B IpOLecce M3YYEHHUS JUCLHUIUIMH:
«MaremaTnueckuil aHamu3», «Auredpa u reomeTpus», «JlUCKkpeTHas MaTemMaTHKa» - 3HaTh
OCHOBHBIC MOHATHS U METOAbl MaTeMaTHYECKOTO aHalln3a, alreOpbl, FTEOMETPUHU; YMETh pellaTh
3amaund Teopud mpenenoB (GyHKIuHA, audQepeHIUpoBaHUs, HHTETPHUPOBAHUS M PA3IOKCHUS
GyHKUMH B psabl; BIAAETh HABbIKAMU HCIOJb30BAHUS CTaHJIAPTHBIX METONOB M MoJenei
MaTEMaTUYeCKOro aHAJIN3a U UX IPUMEHEHHs K PELICHUIO PUKJIAIHBIX 33/1a4.

3HaHMST M HaBBIKM, TOJYYEHHbIE MPU HM3y4E€HUU JUCUHUIUIMHBL "lIpakTHKyM 10 OCHOBaM
OpOrpaMMHUpPOBaHUs ",  HUCIONB3YIOTCS  y4YallMMHUCS  HpU  M3YYEHUH  MOCJEAYIOIIMX
o0uienpoecCuOHaNbHBIX U CHEUHMATBHBIX JUCHUIUIMH KOMIIBIOTEPHOIO ILMKJIA, B YacCTHOCTH
JUCHUIUIMH “OnepanuoHHble cucTeMbl U 000510ukn”, "CTPYKTYphl U aJrOPUTMBbI KOMIBIOTEPHON
00paboTKH JaHHBIX .

3HaHus U MNPAKTUYCCKUC HABBIKH, IIOJIYYCHHBIC B PCE3yJabTaT€ OCBOCHUA JUCHOUIIIINMHEIL,
UCTIONB3YIOTCSL CTYACHTaMHU TIpH pa3paboTKe KypCOBBIX M JTUIUIOMHBIX paboT, B HAy4YHO-
MCCJIeI0BATENbCKOM padoTe.



3. [InanupyemMble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE, COOTHECEHHBbIE ¢ IJIAHUPYEeMbIMHU
pe3yJbTaTaMM 0CBOeHHsI 00Pa30BaTeJIbHOM MPOrpaMMBbI

[Tponiecc n3yueHus: AUCHUTIIMHBI HANIPaBIieH Ha (JOPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuobpeTeHus caeayomux 3HaH|H, YMEHUN, HABBIKOB U
(un) ombITa AEATEIHLHOCTH !

Dopmupyemas
KOMIIETEHLIHS
(ko u GpopMyJIMPOBKA)

NHaukaTop 10CTHKEHUSA
KOMIeTeHIIN U
(xoa u opMyaHpoBKa)

Ilepeuennb
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

Oo6umenpodgeccuoHATBHBI

€ KOMIIETCHIINH

OIIK-5

Crioco0eH periarhb
CTaHJIapTHBIC 337291
npoQecCuOHAILHON
JESITSIIBHOCTH Ha
OCHOBE
UHQPOPMAIIMOHHOH U
oubmorpaduaeckoit
KYJBTYPBI C

pUMEHEHHEM
UH(POPMAaLMOHHO-
KOMMYHHKaIIHOHHBIX
TEXHOJIOTUH, B TOM
YHCIIe 0T€YECTBEHHOTIO
POU3BOJIUTENS, U C
Y4€TOM OCHOBHBIX
TpeboBaHMit
MH(pOpMaLOHHON
0e30macHOCTH

peUICHUHN 3a1a1

3uamo:
- 06H_[I/Ie IMIPHUHIMIIBI MMOCTPOCHUA u
HI-OIIK-5.1 HCIONb30BaHUSA  COBPEMEHHBIX  S3BIKOB
MIPOTPaMMHUPOBAHHSI BEICOKOTO YPOBHS;
3HaeT OCHOBHBIC | — 0230BBIE CTPYKTYPHI TaHHBIX.
HOJIOYKEHHST W KOHIENuuu | — OCHOBBI IPOrPaMMHUPOBAHUsI Ha SI3bIKE
[PUKJIAJIHOTO C++,
IPOrPaMMUPOBAHHS, — IPUHITUIBI pa3pabOTKU IPOrPaMM H
COBPEMEHHBIC g3pIKK | OTACIBHBIX TPOrPAMMHBIX MOAYJIEH.
IPOrPaMMHUPOBAHHS, — IPUHITUIIBI TPOLIEYPHOTO U 0OBEKTHO-
TEXHOIOTUH CO3JaHUs M | OPUCHTUPOBAHHOIO IIPOTPAMMHUPOBAHUS
JKCIIIyaTaluu Bnaoemy:
IIPOrPaAMMHBIX TNPOAYKTOB | — HABBIKAMH alIrOPHTMHYECKOTO
u IporpaMMHbIX | MBIIUICHHS.
KOMILICKCOB — METOAMKaMHU COBPEMEHHOM TEXHOJIOTHH
MIPOTPAaMMHUPOBAHHUSL.
3namop:
— CpPEICTBA ONKCAHUS AITOPUTMOB;
— pa3’aM4HbIC TapaJUTrMbl
MPOrpaMMHUPOBAHMUSL.
Ymemns:
WJI-OTK-5.2 — (hopManM30BaTh MOCTABICHHYIO 33/1a4y;
— COCTaBJISITh IPOTPAMMBI Ha SI3bIKE
Vmeer elonbsopary, | POTPAMMUPOBAHIS BHICOKOTO YPOBHS AL
pelleHHs BEIYUCIUTENbHBIX 3a7a4 1 3a7a4
HaBBIKH . B 00paboTKu HHOpPMAIHIH;
1p O(peCCHOHaHBHOH — IIPOBOJUTH OLIEHKY CJIOXKHOCTHU
JEATEIIbHOCTH TPH | 4 T opHTMOB;

— MI0JIB30BAThCSl MHCTPYMEHTAJIbHBIMU
CpencTBamu JJis pa3paboTKu
MPUKIIAHBIX TPUIIOKEHUH.

- TCCTUPOBATDh U OTJIAXKUBATDH IIPOTrPaMMBbI;




HUJ-OIIK-5.3

Nwmeer npaktuueckue
HaBbIKH pa3padoTtku [10

3namop:

- COBPEMEHHBIE TEXHOJIOTHH
IPOrpaMMHUPOBAHUS

Ymems:

— paboTaTh C COBPEMEHHBIMH CHCTEMaMU
HPOrPaMMHPOBAHUS, BKIIOYass OOBEKTHO-
OPHCHTHPOBAHHEIE;

— 0(OopMIIATH IPOTPAMMHYIO
JOKYMEHTALUIO

—  OLEHUBaTh  KayecTBO  T'OTOBOIO
IPOTrPaMMHOTO MTPOAYKTa

Bnaoemw nasvikamu:

—  pa3paboOTKH aJrOpUTMOB pEIICHUS
TUIOBBIX MPO(ECCHOHANBHBIX 33/1a4;

— HCHOJIb30BAHUS UHCTPYMEHTAIBHBIX
CPEICTB JJIsl CO3/1aHus, OTIAAKHU U
TECTUPOBAHUS MPOTPAMM U OTIEJIbHBIX
MOJIyJei, OUOINOTEK;

— paboThl C HAYYHO-TEXHUUYECKON
JUTEPATYPOU U TEXHUYECKON
JOKYMEHTaIUeH 1o

IPOTPaMMHOMY 00€CIIEYEHUIO.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4E€THBIX CIMHMII, /2 aKaj. 4acoB.

Ne Tembl (pa3aebl) Buapl yueOHBIX 3aHATHIA, DopMbI TEKYLLIET0
n/n AUCHUILTHHBI, BKJII0OYAs CAMOCTOSITEILHYIO KOHTPOJISI YCIIEBAEMOCTH
HX cojiepKaHue padoTy CTY/IEHTOB,
H UX TPYA0€MKOCTh ®opma NPOMEKYTOTHOIM
o (B akageMHYeCKHUX 4acax) aTTEeCTAIMH
5 KonTakTHas pa6ora i} (no cemecmpam)
5 v |
&) QE’ E E é = % o ®opmbi D0 u 10T
E § § a S E % é (npu Hanuuuu)
E| E| &| 2|EEc¢8
= = ~ S Q
Tema 1.
BBenenue. Anroputmsl u

1 UX TIpeJCTaBlICeHUE. S3bIKU 1 5

MPOrpaMMHUPOBAHMUSL.
Tpauncnsauus u
BBINOJIHEHUE TTPOTPaMM
Tema 2.

CrpykTypa mporpaMMbl Ha
s3p1Ke C++, OCHOBHEBIE

2 |tunbl qanHbeix. Oneparuy, | 1 2 2 Mabop am?}{/)'nlaﬂ paboma
BBIPKECHHUS U OIIEPATOPHI B g
s3pike C++. [Ipocreiimume
CpelcTBa BBOJA U BHIBO/IA.

Tema 3.
VY cnoBHBIM onepaTop.

3 |BbiOop BapuaHTOB B si3bIke | 1 2 105 3 Nadop am;f ;agz paboma
C++. IIporpammupoBanue a
LUUKJIMYECKUX MPOIECCOB.

Tema 4.
VYka3zarenu. Pabora ¢
JTMHAMUYECKOU MaMsThIO.

4 ApudmeTnka ykazaTeneu. 1 3 o5 2 Jlabopamopnas paboma
Ccbutku. OHOMEpHBIS ’ Ne 4-5
MAaCCHUBBI: CTaTHYECKHUE,

JTMHAMUYECKHE.
Konreiinep vector(STL)
Tema S.

5 OyHKIMH, CTOCOOBI 1 5 3
nepeaadn mapaMmeTpos.
VYka3zarens Ha QYHKIHIO.
Tema 6.

6 |CumBonbHas unpopmanms.| 1 2 |05 2 Jladop amcﬁngﬂ paboma
CpencTBa mOTOKOBOTO -




BBOJia U BbIBOJIa. Daniinl.

Tema 7.

Jlabopamopuasa paboma

7 |MHOrOMepHbIE MACCHBHI. 3105 3
NeT7
CriocoObl mIpeiCTaBICHHUS.
16| 2 |03 2,7 3auer
Hmozo 3a 1 cemecmp 16| 2 [03|17,7
36 uaca
Tema 8.
Hcnonbs3oBanue CTpyKTyp
Jlabopamopuasa paboma
8 |mns ompeneneHus 2 2 A8
I10JIB30BATEIILCKUX TUITOB -
JTAHHBIX.
Tema 9. Tab p
9 |Hcmoap3oBaHue 3 105 1 aoop am(‘)}{/)bngﬂ paboma
oubmmorexku OpenGL. B
Tema 10.
KanHble anropuT™Msl. Jlabopamopuasa paboma
10 3 105 2
JlunaMu4eckoe Ne 10
MIPOrpaMMHUPOBAHUE.
Tema 11.
JluHamMuueckue CTPyKTyphl Jlabopamopuas paboma
11 2 3
JaHHBIX. Peanu3anus Ha M1l
0a3e MaccHuBa U CIUCKA.
Tema 12.
OcHOBBI OOBEKTHO- Jlabopamopuasa paboma
12 3 105 2
OpPUEHTUPOBAHHOTO Ne 12
MoaXoa.
Tema 13
13 Cratuyeckue u 3 |05 3 Jlabopamopunaa paboma
IUHAMHAYECKHE MNe 13
OMOTMOTEKH.
Bcezo 3a 2 cemecmp 16 | 2 18,0
36 uacos
UTOroO 72 32| 4 103|357




5. O0pa3oBare/ibHble TEXHOJOTHM, B TOM 4YHCJI€ TEXHOJOIMH 3JIEKTPOHHOIO OOy4YeHHS W
AUCTAHIHOHHBbIC 00pa3oBaTe/IbHbIC TEXHOJOTMH, HCIHOJb3yeMble MPH OCYLIECTBJICHUH
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

B nporiecce 00yueHus HCHIONB3YIOTCS CIeIyome 00pa30BaTeIbHbIC TEXHOIOTHH:

Mactep-kiaace — 310 ocobas popma y4eOHOro 3aHATHA, KOrJa IpernojaBaTeib-MacTep
IepeaeT CBOM OMNBIT IYyTEM MPSIMOr0 M KOMMEHTHPOBAaHHOI'O II0Ka3a IIOCJIEJ0BAaTEIbHOCTH
JNEHCTBUI, METOMOB, NMPUEMOB W (OPM TENarorudyeckor JesTenbHOCTH. Llenpio mpoBeneHus
MacTep-Kjacca sBIseTcs MNpodecCHOHaNbHOe, HHTEIUIEKTyalbHOE M SCTETHYECKOE BOCIHUTAHUE
CTYJIGHTOB, U TPEXKIE BCEro, pa3BUTHE B XOJ€ MacTep-Kjacca CIHOCOOHOCTH CTYACHTa
CaMOCTOSTENIBHO U HECTAHJAPTHO MBICIIHUTD.

JladopaTopnasi pabora — opranu3anus yueOHOW pabOThI ¢ pealbHBIMH MaTEPHAIBHBIMA U
MH(GOPMALIMOHHBIMU  O0BEKTaMH, OHKCIEpPUMEHTaldbHas paboTa ¢ aHAJIOTOBBIMH MOJEISIMU
peabHbIX 00BEKTOB.

IIpoeKTHO-OpMEeHTHPOBAHHOEe OO0y4YeHHE - O3TO CHUCTEMAaTHYECKUH y4eOHBI MeTof,
BOBJICKAIOUINI y4yalluxcs B Mpolecc NpuoOpeTeHHs] 3HAHWH M YMEHUH C MOMOINBIO HIMPOKOH
HCCJIEIOBATEIbCKON JAESITENbHOCTH, Oa3zupyrolleiicss Ha KOMIUIEKCHBIX, peajbHBIX BOIpOcax U
TIIATEJIBHO POPAOOTAHHBIX 3aJJaHUSAX.

JyeKTPOHHBbIN y4yeOHbIl Kypc B LMS Juaexktponnbiii ynusepcurer Moodle SApI'Y- B
KOTOPOM TPEJCTABJICHBI: CIUCOK Yy4eOHOW JMTepaTypbl Uil OCBOEHHUS IUCIUIUIMHBI, MpaBHIIa
MPOXOXKACHUS MPOMEKYTOYHOW aTTeCTallM MO JUCIHUIUIMHE, 3aJaHusl IS CaMOCTOSITENbHOMN
paboTel oOyuaromuxcsi B (opme TeCTOB M 3aJaHUN S TPOBEIACHHS TEKYIIEro KOHTPOIsS
yCIIeBAEMOCTH O0YYAIOIIUXCS, TPEJICTABICHBI TEKCTHI JICKIMI MO OTJACIbHBIM TeMaM JAUCLIUILITUHBL,
CCBUIKM Ha JIEKUMHW W TMPAKTUYECKHE CEMHHAphl M KOHCYJIbTALIUM, IPOBOJUMBIE B (Qopme
BUICOKOH(EPEHIINH.

Konrecr - COpPCBHOBAHHUC IIO IMPOrpaMMHUPOBAHUIO, IIPU KOTOPOM YYAaCTHUKHU OTIIPABIISAIOT
KOOI C pCIICHHUEM JaHHBIX 3a1a4 Ha CaﬁT, HpGIIHaSHa‘-ICHHI)If/'I IJI1 UX aTEMAaTUYCCKOTO TCCTUPOBAHUA

6. [lepeueHb JIMIIEH3MOHHOr0 MW (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaAMMHOIO
o0ecreyeHusi, HCNOJB3YyeMOr0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOr0 mpolmecca 1o
AUCHHUILIMHE

B npouecce ocymecTBienust 00pa3oBaTeIbHOIO IPOLIECca UCIOIb3YIOTCS:

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

- Ui pa3pabOTKH Mpe3eHTalui JIeKuuii - npuioxkeHre Microsoft PowerPoint;

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

- JUIs IPOBEJICHUSI MACTeP-KJIaCcCOB M MOATOTOBKK MaTepuanos nekimii - MS Windows 7/10,
Microsoft Visual Studio 2017/2019/2022, OpenGL nporpaMMHbiii HHTEpdEHC 1Ist HATKMCAHUS
NPUIOKEHUH, UCTIONIB3YIOIINX IBYMEPHYIO M TPEXMEPHYIO KOMIIbIOTEpHYIO rpaduky. Mmeer tun
munensuit GNU-/EU/.;

7. IlepeyeHb COBpPeMEHHBIX MNpodeccHOHANBHBIX 0a3 JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJIEHUH 00pa30BaTeIbLHOIO IpoLecca Mo
AUCHHILINHE (PU He00X0AMMOCTH)

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



8. IlepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTtn «UHTepHeT» (IpM HEO0OXOAMMOCTH),
PeKoOMeHIyeMbIX /1Jisl OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAsI JIUTEpPaTypa

1. OcHoBbI mporpamMmmupoBanus: yueoHoe mocodue / O. B. Bnacora, H. I1. ®enotosa, 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. ya-T uMm. I1. I'. Jlemunosa. - AApocnasins: SApl'Y, 2021. — 72

3. Konoga, E. A. Anroputmsl 1 iporpammsl. S3eik C++ : yaeOHoe mocodue a1 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 (mara o6pamenus: 30.11.2021). — Pexxum mgoctyna: s
ABTOPH3. MTOJIb30BATEIICH.

4. Oruesa, M. B. ITlporpammupoBanue Ha si3bike C++: MpakTHYECKUH Kypc | yaeOHoe mocodue s
By30B / M. B. Oruesa, E. B. Kynpuna. — Mocksa : M3garensctBo FOpaiit, 2022. — 335 ¢c. —
(Briciiee oopazoBanue). — ISBN 978-5-534-05123-0. — TekcT : 37€KTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492984 (nata
obpamenus: 20.01.2022).

0) 10MOJIHUTEJIbHAS JUTepaTypa
1. Ionbensckwmii, B. B., Kypc nporpamMmmupoBanus Ha si3pike Cu : yueOnuk / B. B. [Ton6ensckuii,
C. C. ®omuH. - 2-e uzn., nepepad., M., IMK Ilpecc, 2018, 383¢c

2 . IlaBnosckas T. A. C/C++. [IporpammupoBaHue Ha A3bIKE BBICOKOTO YPOBHS:

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; nepeBoy ¢ anri. nox pea. H. H. Mapteinosa - M.: BUHOM, 2019. - 176 c.

4. KypmmuoB, JI.P. OcHOBBI mporpaMMupoBaHus : y4eOHOe TmocoOue [y BY30B /

. P. KyBmmHoB. — MockBa: WsnmarensctBo IOpaiit, 2022. — 104 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-07559-5. — Tekcr : anmektpoHHBIH // OOpa3oBarenbHas
mnatdopma IOpaitr  [caiit]. — URL: https://urait.ru/bcode/493460 (mata oOparieHus:
20.01.2022).

5. Jladope P. O6bexTHO-OpueHTHpOBaHHOE MTporpammupoBanue 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 anroputmel — 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. Huxynun, H. U. 3aBomgunkoBa,
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. DnexkTpoHHO-OMOIMOoTeuHas cucteMa «tOpaiit 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

MarepuanbHo-TexHu4eckas 0a3a, HeoOXoaumasi sl OCYLIECTBICHHs 00pa30BaTeIbHOrO Mpoliecca
M0 JUCLMIUIMHE BKJIIOYACT B CBOM COCTaB CIECHAIbHBIEC TOMEIICHUS:

-y4eOHbIe ayIUTOPUH I IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA

- yueOHbIC ayIUTOPUU JJIs IPOBEACHUS TPYIIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTALIUM,

- yueOHbIE ayTUTOPUU JJIsl IPOBEACHUSI TEKYIIIETO KOHTPOJISL U MPOMEKYTOYHON aTTeCTalllu;
-IIOMEIICHUS JISI CAMOCTOSATEIHbHOU PabOTHI;

-IIOMEIICHUS JUIS XPaHEeHUS U TPOPUIAKTHUYECKOTO 00CITYKHBaHHS TEXHUYECKUX CPENICTB
00y4eHusl.

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

[TomerieHus UIsi CAMOCTOSITENIbHOM PabOThl 00YUaIOIIMXCSl OCHAILIEHBI KOMITBIOTEPHON 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):

AccucteHT kadeapsl MaTeMaTHYECKOTO MOIETUPOBAHUS W.H. Macnenukos


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. Ycnoenulit 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 Oyznem 00603HayaTh andaBUT BXOJHOTO 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}. Cuuras HenmycToe cia0BO P 3amucelo ynciia B 4eTBEpUYHON CUCTEME CUMCIIEHUS,
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 BBOA-BbIBO/IA BEILIECTBEHHBIX YHCEI B HYKHOM (hopMare, C Hy>KHOH TOUHOCTHIO;
- apu(MeTHUecKue onepay Hajl IepeMEHHBIMH BELIECTBEHHBIX TUIIOB;
- IPUHITUIIB CPAaBHEHHS BEIIECTBEHHBIX YHCEN C YIETOM IMOTPEITHOCTH BHIYHCIICHUH;
- pa3nuyHble QYHKIMM JJI1 OKPYTJIEHUS BEIIECTBEHHBIX YHCEI;
- OCHOBHBIC MaTeMaTHYeCKHe (PYHKIIMH, ONIPE/ICIICHHbIC B OnOIroTeKe <cmath>.

B sTom 3aannm He00OX0AMMO BBECTH 3HAUEHHSI HEOOXOAMMBIX IIEPEMEHHBIX M BHIYUCIIUTH J1Ba
BBIpOKEHUS A U B, 3aBHCSAIINX OT 3TUX NMEPEMEHHBIX, BEIBECTH 3HAUYCHHSI 000X BBIPAKCHHUN U
pasHocTi C Mexly HUMH B (hopmaTe ¢ GUKCUpOBaHHOM Toukoil ¢ TouHocThio 0,000001.
BolpaxkeHnust MoryT coziepkatb Jpodu U KOpHU, TO3TOMY BaxxHO MOMHUTH 00 OJ13. Ilockonbky
orepaTop BETBIICHUS B 3TOU J1aOOpaTOpHON paboTe He UCTIONb3YeTCsl, HEOOXO0AUMO BBIBECTH
uHpopmanuto 06 O3 Ha 3kpaH.

Crenyer Taxxe IOMHHUTb O YUTAEMOCTH KOJIa U HE 3alMChIBATh BEIYMCICHUE BHIPAXKECHUS B OJIMH
oreparop.

[Tpu cocTaBIeHUN CUCTEMBI TECTOB K 3a/IaHUI0 MOKET MOTPeOOBATHCSI BBECTH YIJIBI B rpajycax,
a TIOTOM TIEPEBECTH UX B paUaHbI.

| —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

HeobxoaumMo akkypaTHO pacCMOTPETh BCE BO3MOXKHBIC MPUHIIUITHAIEHO Pa3HbIC BAPUAHTHI
3HaYeHU! K03()(PUIMEHTOB UITN 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)

[TpoBepka mpUHAIC)KHOCTH TOYKH 00JIACTH

OT0 3aJjaHUe COCTOUT U3 JIBYX IMMYHKTOB. B 000UX ciy4asx HYXHO MPOBEPUTH, MIPUHAATICIKUT JIU
TOYKA 3aKpalieHHOM o0JacTM Ha IUIOCKOCTH. Touka 3amaercs JBYMsI BELIECTBEHHBIMU
KoopAauHataMu. B mepBoM ciydae - Jr0OBIMH, BO BTOPOM IIYHKTE€ - HEOTPHUIATEIbHBIMU
KOOpAMHAaTaMu. BO BTOpOM IyHKTE CYMTAa€M HA4YaJIOM KOOPJIHWHAT JIEBBIA HWKHHUU Yroil
KapTUHKU. B 3a1aHuax BTOpPOro MyHKTa, €ciid 00JacTh OrpaHHyYeHa He MPsIMOW JIMHUEH, TO 3TO
nyra OKpyxkHocTH. YacTo Ha pHCyHKEe H300pakeHa HE Bcs 00JIacTh, a TOJIBKO €€ YacTb,
JocTtaTouHas A1 00001eHUs Ha BCIO MIIOCKOCTh. Macimitab: 1 - ogHa KiieTouka 1o 00ermM OcsiM.

Jlabopamopuasa paooma Ne2 I[ukn for. Ilepeoop. Pedycor

JlaboparopHas paboTa COCTOUT U3 TPEX 3aTaHHIA.

3aoanue 1. (MA-TK-3.1)

B »ToM 3amaHun HE0OXOIMMO HamucaTh MPOTPaMMy, KOTOpas mepedopoM BapUaHTOB peElIaeT
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 TPEBOCXOTUT 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/ieM 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

HGO6XOI[I/IMO p€aan3oBaTb OT,Z[CJ'II)HI)IfI METOJ BBIYUCIICHUSI.
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 oTpeska [A, B]. Eciau HeKoTopble TOUKH OTpe3Ka He
MIPUHAUICKUT YKa3aHHOW B 33JJaHUM 00JIACTH CXOJAUMOCTH psifia, HEOOXOIUMO BBIBECTH
coob1enue 00 3ToM. 3HaueHUs (PYHKIMU BBIUUCISIIOTCS C 33/1aHHOI TOYHOCTBIO epsilon.
Takum oOpa3om Ha Bxoj noctynaroT 4 gyucna: N, A, B, epsilon.

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

X f1(x) f2(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. craraemble HaJl0 BBIYUCIATH () (HEKTHBHO, UCIIOIB3YsI PE3YJIbTATHI, TOJTyICHHEIC Ha
npenbiayieM mare. be3 ncrnons3oBaHus 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. Ilocnedoeamenvrnocmu.

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 3aTaHHIA.
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 HatypanbHble n, m, neible yucna a 1, ..., anu b 1, ..., b m. Buyrpu xaxnon u3
JTAHHBIX [TOCJIEI0BATEIbHOCTENH HET MOBTOPSIOIIMXCS YIeHOB. IlocTpouTh 00beINHEHNE JTaHHbBIX
IIOCJIEI0BATEIbHOCTEN.

3aoanue 2.

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

Ienp pabotel. Pemnts 3a1auy Ha 00paboTKy ogHOMEpHOro MaccuBa. Tpebyercs BBECTH ¢
KJIaBUATYpPbl pa3MEPHOCTb MAacCUBA N, 1ajlee B LIUKJIE BBECTHU JIEMEHTHI MaccuBa. [1onydyeHHbIn
OTBET BBIBECTH Ha 3KpaH. Eciiu B pe3ynbprare paboThl pasmep Baiero maccuBa MOXeT
W3MEHUTCS B CTOPOHY YBEIMYEHHUS, TO CIEIYET 3apaHee 3TO YUECTh, CO3/1aB MACCUB OOJIBILIETO
pasmepa.

Omnpenenenne: HazoBeM cepueli rpyniy noapsii UAYLIIMX OJMHAKOBBIX 3JIEMEHTOB, a JUIMHON
CepUHU — KOJIMYECTBO ITUX AJIEMEHTOB (IJIMHA CEPUU MOXKET ObITh paBHa 1).

Han uenouncnenHsii MaccuB A pasmepa N. CdopMupoBaTh /Ba HOBBIX IIEIOYHCICHHBIX
maccuBa B n C oguHakoBOro pasmMepa, 3amucaB B MacCUB B JUIMHBI BCeX CEpUl MCXOIHOTO

MaccuBa, a B MaccuB C — 3HAYEHUS DJIEMEHTOB, 00Pa3yIOUINX 3TH CEPHUH.
3aoanue 3.

Meto/1pl, IPUHUMAIOIIHME M BO3BPAILAIOIINE MACCUBBI B KauecTBe nmapamerpos. Daitnsl. (M-

IK-3.3)

[Ipu BBINIOJIHEHUU 3TOTO 3aJ]aHKsI HY>KHO MCIO0JIb30BaTh OJJHOMEPHbIE MACCUBBI U HAIIMCATh
METO/Ibl, IPUHUMAOIIME U BO3BPALLAIOLINE MACCUBBI B KauecTBe ITapameTpoB. Kpome
NIEPEYUCIICHHBIX B 33JJaHUSAX METO/I0B HEOOXOAMMO PEeaIn30BaTh METOAbI BBOA U BbIBOJIA
maccuBoB. He cienyer oObeAMHATh B OMH METO/1 peaIn3aliio HECKOJIBKUX 3a/1a4. MacCuBbI U
UX JUIMHBI B YCIIOBUH 33J1a4M 3allCAaHbI 3arJIaBHBIMU OyKBaMU /ISl JIydIlell YUTaeMOCTH
ycnous. Eciu B pesyibrare paboTsl pazMep Bamero MaccuBa MOKeT U3MEHUTCS] B CTOPOHY
YBEJIMUYEHUS, TO CIIEAYET 3apaHee ITO yuecTh, CO3/1aB MacCUB Ooublero pazmepa. McxoaHsle
JTaHHbIE CYUTHIBAIOTCA U3 Qaiina. Pe3ynbraT 3anuceiBaercs B (aii.

B cootBercTBHU ¢ BapuaHTOM Bam HE00X0AMMO BBINOJIHUTE CIIEAYIOIIEE:

U3 nenouncnennoro maccuba X(N) Bce yeTHbIe d11eMeHTHI 3anucath B MaccuB Y (K). Y anuts B
MacCHBaX MaKCHUMaJIbHBIE 3JIEMEHTHI (UX MOXET ObITh HECKOJIbKO). B mporpamme Hanucathb
MeTO/bI: POPMHUPOBAHUS MaccUBa Y, IOMCKAa MAKCUMAJIbHOT'O 3JIEMEHTA, yIaJIeHUs 3JIEMEHTa,
yaJeHUs] MaKCUMAaJIbHBIX 3JIEMEHTOB

Jlabopamopnan paooma Ne5 Jlamuux cayuaiinwix yucen. @aitnvt. Konmeiinep vector
Na6opatopHas paboTta cOCTOMT U3 ABYX 3aA4aHUN.

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 3aaeT uMs TectoBoro Habopa (NameSet, Hampumep test), KonmudecTBo ¢ailios B
Habope (N), Turm nansbIx B Habope (int, double), nuanazon 3HaUeHMIt >eMeHTOB B Habope (Min,
Max), MakcMMaabHOE U MUHHMAILHO KOJTMYECTBO 31eMeHTOB B (aiine (LenMin, LenMax),
JIOTTYCTUMOCTD TTOBTOPEHHS DJIEMEHTOB (yes, No), HE00X0IMMOCTh COPTUPOBKH (asc, desc, none),
THII BBIBOJIA 3JIEMETOB(row, col).

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

A 3atem Ha chopMHupoOBaHHOM HabOpe TECTOB MPOBEPUTH paboTy Bamero xona u3 3amanuii 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 mpoekre «Ckynoitllnarut/I[Baxkae» 1 sHBaps pemeHo TpaTuTh Ha pasButue 60%
HaKoIUIeHWH Bcex ydacTHHKOB. [Ipu 3toM 20% cambix OoraTbix ydacTHMKOB BHOCAT 80% oT
CBOMX HAKOIUIEHUH, OCTalbHblE YYAaCTHUKH BHOCST PaBHBIM NMPOLEHT TaKMM 0Opa3oM, 4TOOBI
00111as cymMMa B3HOCOB BCEX YYaCTHUKOB cocTaBuia 60%, 0003HaueHHBIE BHIIIIE.

3anumuTe B OTBETE J[Ba LIEJbIX YKMCIIA: CyMMa B3HOCA OT BCEX «OOTaThIX» yYaCTHUKOB MPOEKTA U
CyMMa B3HOCAa Y4YacCTHHMKa C caMbIM HEOOJBIIMM pa3MepoM HakormieHuil. Eciu B pesynbrate
HOJIy4aloTcs APOOHBIE YNCIIA, HY)KHO 3allMCaTh UX 1IeJIble YaCTH.

Bxonneie nannsie. B nepBoii cTpoke HaTypaibHOE 4nca0 N — KOJIMYECTBO YYACTHUKOB IPOEKTA
(20 < N < 1000). B cnenyromux N cTpokax HaxOAsATCs 3HAYEHUS — pa3Mep HAKOIUIEHUI Bcex
nmoyib30BaTesiel (Bce umciia HarypaidbHbie, He mnpesbimaronue 1000), kaxmoe B OTAETbHOU
CTpOKE.

[Ipumep BxoaHOTO (aiina:

10
10
12
25
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25
40
35
18
19
10
12

IIpy TakuX UCXOAHBIX JAHHBIX OTBET JOJDKEH colepKath 2 yucia — 60 u 4.

[Tpumeuanue: ecnu npu HaxoxaeHUN 20% OT KOJIMYECTBA YYACTHUKOB MOIY4aeTCs HELEI0e
YHCII0, HYKHO B35Th €T0 LEJIYIO YacTb.

Jlabopamopnas paooma Neb6 Oopadomka cmpok
JlaboparopHast paboTa COCTOUT U3 IBYX 3aJaHHM.

3aoanue 1. (UA-TK-3.2)

Llens paboTel. Pemmts 3a1a4y Ha 00pabOTKy TEKCTa, UCHOB3Ys (QYHKIHH pabOThI CO CTPOKAMH.
Bcrony Huke, eciim 3TO HE OTrOBOPEHO 0C000, MPEAINOJIAraercsi, 4TO HCXOAHBIM SBISETCS
TEKCTOBBIM (aiin. Ecim He OoroBopeHO ycioBHEM, TO B TEKCT MOTYT BXOIUTH CJOBa W3
JATUHCKUX OYKB, U(PBHI, 3HAKH apu(METUUECKHUX OIEpaluii, TOUKa, 3amsras, npooel.
Tpebyercs cuntaTh TEKCT U3 (aiiya, BEIBECTH €ro Ha dKpaH, IMOCIEe PEIICHHs 3a/1a41 BEIBECTH

Ha 3KpaH pe3yibTar. Pemenue nomkHO ObITh 3¢ deKTuBHBIM! ! !

CrnoBom, Ha3bIBaeTcs rpymma OyKB, 32 KOTOPOH M Iepea KOTOpOi CTOUT He OykBa, a Apyrou
CUMBOJ — U dpa, 3HaK, TPOOEN U T.II.

Hamnpumep, B ctpoke «abc2a, to be, 3red... » [TSTh cnos: abc, a, to, be, red.

BapuanTsl.

1. TekcToBBIi (aill COMEPKHUT CTPOKY M3 AECATHYHBIX Ludp, Bcero He Gonee yem u3 10°
cumBojioB. Dailn oOpa3oBajicsi B pe3yibTaTe IOCIEIOBATENBHOM 3alUCH  «TallMKOJOBY»
HEKOTOphIX coObITHHl B hopmare HHMM (wackl 1 MUHYTBI CAUTHO MO JABE LU(PHL, T.€. Bcero 4
ugpsl Ha «TaitMkoa», oT 0000 mo 2359) u mpounx ciny4aiHbIX JaHHBIX. HaliquTe MakcuManbHO
BO3MO)KHOE€ KOJHMYECTBO MOAPSA] HAYIIMX «TaHMKOJOB» MEXAY (QparMeHTaMH CilydaiHON
uHpopmauuu. Hanpumep, B crpoke 4212231135414447 MOXHO BBIJEIUTH TaMKOJBI TpeMs
crnocobamu: 4[2122]3[1135]4[1444]7, 42[1223,1135]4[1444]7 wim 421[2231,1354,1444]7. B
HOCJIETHEM CiTydae MOIy4YHUIoCh HanOobllee KOJIUYeCTBO TaHMKOA0B noApsiA (3), 3TO Yucio U
HY>KHO BBECTH B OTBETE.

3aoanue 2. (UA-TK-3.3)

[{enb paboTel. PeanuszoBars mudp npoctoil 3aMeHsl 10 3aJaHHOMY aJIlOPUTMY.

Iudp npocToit 3aMeHBl — MeTOJ MHM(POBAHUS, KOTOPBIM 3aK/II0YaeTcss B CO3/1aHUM TaOJIUIIbI
MUQPOBaHUS MO ONPENEIEHHOMY alroputMy. B Takol Tabmuie kaxaoi OyKBe OTKPBITOTO
TEKCTa OJHO3HAYHO COOTBETCTBYeT OykBa mmudp-tekcra. llludpoanue 3akmogaercs B 3aMeHe
OYKB OTKpPBITOTO TEKCTa corjacHo Tabmuime. s pacmm@poBKH HYXHO 3HATh TAOIMILY WIIU
ITOPHUTM, 110 KOTOPOMY OHa co3aercs. B 3amannu onucaH aaropuTM CO3AaHUs TAKOH TaOJIUIIBL.
B nanHoM 3agaHuM HEOOXOAUMO BBIOJIHUTH CIIEYIOIIEE:

3amu@poBaTh OPUTUHAIBHBIA TEKCT € TOMOIIBIO aJITOPUTMa MTPOCTOM 3aMeHbI (II0 BapUaHTaM)

1. JIst paboTBHI JKeNIaTeNIbHO B3SITh OCMBICIICHHBIN TEKCT (JJIOOMMYIO KHUTY HJIM OTPBIBOK

13 Hee), comepxamuii He MmeHee 10 cTpanwil,

2. TEKCT HYXKHO IIPOYUTaTh U3 (aiina,

3. 3amm¢poBaHHBIN TEKCT 3anucath B (aii.

PacmmdpoBats cBOi TeKCT, yOeIUTHCA, UTO JeMU(POBAHHBIN TEKCT COBIAIAET C UCXOIHBIM.
Hnst Toro, 4toOBl OOJETYUTH JATbHEHINYI0 pacmu(poBKy TEKCTa B 3agaHuu 2, Oylaem
IIPUIEPIKUBATHCA CIIEIYIOIIMX COTIAIICHU:
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e KoaupyeM mudpoM MpocToil 3aMeHbI TOIBKO OYKBBI, BCE OCTAIBHBIE CUMBOJIBI
® OCTaBJIsIeM KaK €CTh;

e OykBy E He KoupyeM, ocTaBiIseM, Kak ecTh;

® DPETHUCTP CUMBOJIOB COXPaHSIEM;

®  UCHOJB3yeM MPEABAPUTEIHHO 00paOOTaHHBIM TEKCT Y3HABAEMOTO C TOMOIIBIO
® [IOMCKOBBIX CHCTEM XYJI0XKXECTBEHHOT'O IPOM3BEACHUS (MM €ro 3HAYUTEIIbHOU
®  YaCTH).

BapuanTsl.
1. Hudp as FOnus Lezaps. LHuxnuyeckuii capur angaBuTa BISBO Ha 3 MO3UIUH.

Jlabopamopnan paooma Ne7 Oopadomka 08yMepHBIX MACCUBOE
NabopaTtopHana paboTa cocTOMT U3 ABYX 3a4aHUNA.

3anaua 6a. (MI-11K-3.2)
L{enb paboTsl. Micnionp30BaHue MOAIPOrpaMM B 3a7a4e Ha 00pabOTKy JBYMEPHOTO MacCHBa.
Tpebyercs BbIBECTH Ha SKPaH MEHIO, COCTOSIIIEE U3 CICTYIONNX MyHKTOB!
1.  BBOJ MaTpHUIIBI C KJIABUATYPHI,
2. BBOJ MaTpulbl u3 ¢aiina,
3.  BbIUHCJICHHE XapaKTEPUCTHKH,
4.  mpeoOpazoBaHHE MaTPHUIIH,
5.  medarb MaTpPHIIbI,
6. BBIXOI.
U o0ecneunTh ero GyHKIIMOHUPOBAHHUE.

BHyTpHu mporpaMMsl XxapakTepucTHKa OQOpPMIISIETCS B BHJIE METOAA C Mepeaadeii mapameTpoB

10 3HAYEHHI0. DTOT METO/ BO3BpaIllaeT 3HaueHUE OYJIEBCKOIo THUIIa; nmpeoOpa3oBaHHE B BHUJE

MeTOo/a ¢ mepenayeit napameTpoB 1o cceuike. Heo0xonmMo oTcnexuBaTh, ObUT JIM MPOU3BEICH

BBOJI JIaHHBIX JI0 BEIOOPA MyHKTOB MEHIO, KOTOpPBIE 00pabaThIBAIOT MATPUILY.

BapuanTtsl xapakrepuctuka/ nmpeoOpa3zoBaHHe.

Xapaxkmepucmuxa. B wmarpuie cymectByeT CTpOKa, 3JEMEHThl KOTOpoil o00pa3yroT
CUMMETPHYHYIO TIOCIIEIOBATEITBHOCTD.

Ilpeobpaszosanue. Ynanuth W3 MaTpUIbl CTPOKY U CTOJNOEI, Ha MEpeceuyeHUH KOTOPBIX
pacroyio)keH MaKCUMAJIbHBIA MO MOJIYJIO DJIEMEHT (€CIIM TaKhX JJIEMEHTOB HECKOJIBKO, TO
MaKCUMAaJIbHBIN 3JIEMEHT C MEHBIIUMHU KO3 (PUIIEHTAMH).

3amaua 66. (MI-T1K-3.2)

B tabnuie U3 n CTPOK U N CTOJIOIIOB HEKOTOPBIE KIETKU 3aHATHI IAPUKAMH, JPYTUe CBOOOHBI.
BbiOpan mapuk, KOTOpBIH HY)XHO NEPEMECTUTh, U MECTO, KyAa €ro HYXHO IEpPEeMEeCTHUTb.
Br1OpaHHBIi IapuK 3a OJUH [Iar MEPEeMENIaeTCs] B COCEIHIO M0 TOPU30HTAIHN WA BEPTHUKAIN
cBOOOJHYIO KJEeTKy. TpeOyercss BBIACHUTH, BO3MOXHO JIM MEPEMECTUTh LIAPUK M3 HadaJbHOU
KJIETKH B 33JJaHHYIO, U €CITH BO3MOXKHO, TO HAWTH ITyTh U3 HAUMEHBIIIETO KOJIWYECTBA IIaroB.

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

Llenv pabomwi. Pazpabotath CTPyKTypy (Kjiacc) MO OMHMCAHHWIO BapuaHTa. JlJIs CTPYKTYphI
(kmacca) onpeaenuTh METOIbI: KOHCTPYKTOP, BBIBOJI JaHHBIX, cpaBHEeHUE. McXxoaHbIe JaHHbBIE Ha
BbIOOp MoJib30BaTens (KiaBuatypa win ¢ain). s XxpaHeHus JaHHBIX UCIOJB30BaTh BEKTOP.
[Teyats BeKTOpa, COPTUPOBKY U TIOUCK DJIEMEHTOB B BEKTOPE 0(OPMUTH B BUJIE (PYHKITHIA.

BapuaHTt 1
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Onucatb CTpyKTYpy (Knacc) c umeHem STUDENT, cogepkaluyio cieaytowme nons: Homep(int); dammnus
n nHuumansl(char *, string); Homep rpynnbl (abbpesuatypa cneuumanbHocTH, 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, BKAIOYEHHbIX B CMIMCOK, €CAN
cpeaHuit bann ctyaeHTta 6onblue 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 BO3MOXXHOCTb pPedaKTUpOBaHNA 3N1€MEHTOB CNUCKAa — YyAdaneHue, ,ﬂ,OﬁaBHEHMe,
n3meHeHune.

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

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

HcxonHbie NaHHBIC IPOYUTATh U3 TEKCTOBOTO (paiina. Pemenne n0mkHO ObITh A dekTruBHBIM! ! !
Hcnone3yiiTe CTpYKTYpPBI AJIs TPEICTABICHHUS TEOMETPHUUECKUX O0OBEKTOB.

3anava cgaercs B 2 3Tarna.

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

2 sran: OTpucOBKa HAlIGHHOTO PElIeHHs Ha SKpaHe B ¢ UCoNIb30BaHueM oubianoreku OpenGL.
3anaHue

MHOTroyroipbHHUK Ha TJIOCKOCTH 3a/1a€TCsl KOOpAMHATaMU CBOMX N BEPIIMH B MOPsIIKE 00X0Aa UX
M0 KOHTYpY IO 4aCOBOM CTpeJike (KOHTYp caMmoriepecedyeHuil He umeer). s 3aiaHHOi TOYKH
Z(X, Y) ompenenuTh, MPUHAICKUT JIX OHA CTOPOHE MHOTOYTOJbHUKA HIIH JICKUT BHYTPH, HIIH
BHE €TO0.

Jlabopamopuasa paooma NelO Kaonvie anzopummot. /Jlunamuyeckoe npozpammuposanue
Pabota cocrout u3 Tpex 3agaHuii a, b u c.

a- JKaJIHbIN AJITOPUTM

b ¥ ¢ - AMHAMUYECKOE TPOTpaMMUPOBaHHE.

[lepen koaoM mporpamMmbl pa3MelIaeTcsl TEKCT 3aJaHus(KOMMEHTapuil). 3aTeM MPUBOIUTCS
Ha0op TecToB. JlaHHbBIE 17151 TECTOB pa3MeIaoTCs B OTAETbHBIX (ainax(*.txt). Ko mporpaMmel
JIOJKEH COJIep)KaTh KOMMEHTApUH, IMOSICHSIOLINE OCHOBHBIE yacTH aiaroputMa. Kox momkeH
OBITH CTPYKTYPHPOBAH.

3aoanue a. (MA-TK-3.2)

Lenv pabomul. Pemmth 3a1a4y ¢ UCIOJIb30BAaHUEM >KaHOTO AJITOPUTMA.

BapuanTsr:
Jlana nexuuoHHAsl ayJIuUTOpHUs, B KOTOPOH HECKOJIBKO MPO(EccOpoB XOTAT MPOUYECTh CBOU
aekuuu. s cocraBieHus pacucanus npogeccopa mojany 3asBKy, Buaa [Si-fi) — Bpems Hauana
U KOHIIa JIeKUKHU. JIeKIsl CUUTaeTCsl OTKPBITHIM MHTEPBAJIOM, TO €CTh KaKas-TO JIEKIHUS MOXKET
HAyaThCsl B MOMEHT OKOHYaHHUs JApYyrou, 6e3 mepepsiBa. CocTaBbTe paclUCaHHUE 3aHATUN Tak,
YTOOBI BBITIOJTHUTH MAKCUMAJIbHOE KOJIMYECTBO 3asBOK.
BxoaHble JaHHBIE
B nepBoii crpoke BBoauTCs HarypainbHoe uncio N, He 6onee 1000 — obmiee KOIMUYECTBO 3asBOK.
3atem BBoauTCS N CTPOK C ONMUCAHUSAMHU 3asBOK - 10 JiBa YHCIIA B Kayx1oM Si U fi.
[Capantupyercsi, uyto Si<fi. Bpems Hauyama W OKOHUAHMS JIEKIUH — HATYPaJIbHOE YHCIIO, HE
npesbimaeT 1440 (B MuHyTax ¢ Hayajga CyTOK :) )
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BrixogHbIe JaHHBIE

BriBeguTe 04HO YHCIIO — MAKCUMAJIBHOE KOJIMYECTBO 3asIBOK, KOTOPbIE MOKHO BBIITOJIHHUTD.
IosicHeHns1 K IpUMepam

Bo BTOpOM npumepe MOKHO BBITIOJIHUTH BTOPYIO U TPETHIO 3asIBKHU.
IIpumepsl

BXOJHbIE JaHHbIE

1

510

BbIXO/HbIE JaHHbIE

1

BXO/JIHbI€ JaHHbIE

3

15

23

34

BbIXOJAHbIC JAaHHBIC
2

3aoanue b. (MA-IK-3.2)

[Ipu mepepaboTKe paaMOAKTHUBHBIX MaTepUaioB OOpPa3ylOTCS OTXOABI TPEX BUIOB — 0C000
onacHbie (Tum A), HeomacHble (Tumn B) u coBcem He onmacubie (tum C). [ns ux XpaHeHus
UCIIOJIB3YIOTCS ~ OJIMHAKOBbIE KOHTEHHepsl. llociie moMenieHnuss OTXOJOB B KOHTEHHEPHI
MOCJICIHAE YKIIAJBIBAIOTCSI BEPTUKAIBHOW CTONKOM. CTOMKa CUMTAETCS B3PHIBOOIIACHOM,
€CJIM B Hel TmoJpsia uaer Oonee ogHoro koHrerHepa tuma A. Cromka cuuTaeTcsi 0e30MacHOM,
€CJIM OHa HE SABJIETCS B3pbIBOONIACHOW. JlJis 3aJaHHOr0 KoJm4ecTBa KOHTelHEpoB N onpenenuTtsb
YHCII0 0€30MaCHBIX CTOMOK.

BxoaHble 1aHHbIE

Onmo uncio 1=N=20.

BoixoaHble 1aHHbIE

OaHO YKCIO0 — KOJIMYECTBO 0€30MacHBIX BAPUAHTOB (POPMUPOBAHUS CTOTIKH.

Ilpumeuanue

B mpumepe u3 ycrnoBusi cpeiu CTOMOK JJIWHBEI 2 ObIBalOT Oe3omacHble cTronku TunoB AB, AC,
BA, BB, BC, CA, CB u CC. Cronku tuna AA sIBISIOTCSI B3pbIBOOTIACHBIMH.

Ipumepsl

BXO/IHbIE JAHHbIE

2

BBIXO/IHbIE IAHHbIE

8

3aoanue c. (MA-TIK-3.3)
C ceBepa Ha 10T 2

Hcxonuele nannble Juis PoOoTa 3amucaHbl 3J€KTPOHHOM TaOMUIBI MPAMOYTOJBHOW (HOPMBI.
PobGoty HykHO nepelTu uepes mosie ¢ ceBepa (BepxHss CTpoka) Ha 1Or (HWXHsA cTpoka). OH
MOJKET HaydaTh INepexo]i ¢ 000 KIETKH BEpXHEH CTPOKM M 3aKOHUUTHh Ha JIIOOOM KIleTKe
HIKHEeH cTpoku. C KaxIpM 1maroM PoOoT mepexoguT B CIEAYIOUUN psii U MOXKET 3a OJIHO
IEpEMELICHNE TONACTh B OAHY U3 TpeX KIETOK CIEAYIOLEH CTPOKM (Ha KIETKY NpSAMO WU
OokoBbIE ¢ Hel). Xoabl TOJIBKO BOOK (6€3 CMEHBI CTPOKHM) W/MIIM Ha3aj 3ampenieHsl. B kaxmnoit
KJIETKE TOJS JIEKUT MOHeTa NOCTOMHCTBOM OT 1 mo 100. PoGoT cobupaeT Bce MOHETHI IO
MPONUJIEHHOMY MapuIpyTy.

N3BecTHO, yTO POGOT coOpas MakcUManbHOE KOJIMYECTBO MOHET, MPOU/IS ¢ CeBEpPHOU T'PaHMIIBI
noJisi (CBepxXy) /0 H0KHOW I'paHUIlbl Mo (CHU3Y). B oTBeTe ykakurte ABa 4ucClia — KOJIUYECTBO
MOHET U3 IIEPBOM U MOCIEAHEN KIETKH MaplIpyTa.
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Jlabopamopuasa paboma Nell Cmpykmypul 0annbix.

3aoanue 1. (MJI-IIK-3.2)

Llenv  pabomwei. BBINONHUTH peaaH3alMI0  IMAOJOHHOTO  OJHOHANPABICHHOTO  WJIH
JBYHAIPABJICHHOTO CIMCKa B Bue Kiacca. OmpeneiuTb A CHUCKAa HEOOXOIMMBbIE METOJbI:
Koncrpykrop, /loGaBienue 31eMeHTa B CIIMCOK B COPTHPOBAHHOM Topsike; [Iouck snemenTa no
KpuTeputo; YaaneHue aneMeHTa; PenaktupoBanue snementa; Iledars Bcero cmucka; Iledats
AIIEMEHTOB CIIMCKA, YAOBJICTBOPSIONINX KPUTEPHIO MTOUCKA; JleCTpyKTOp.

Onucath 3amaHHbIi Ki1ace. st kiacca onpeaeauTh METOIbl: KOHCTPYKTOpP (IO yMOJTYaHUIO,
C TIapamMeTpaMmu), OIepaTop BHIBOJIA, ONIEPATOP BBOJIA, ONEPATOP CPABHEHHUS, TETTEPHI U CETTEPHI,
ecJId OHU HeoOXoauMbl. MicxoaHble JaHHbIE MPOYMTATh U3 TEKCTOBOTO (pailyia Wik C KOHCOJIH Ha
BBIOOD I10JIB30BATES.

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

BapuanT 1

Omnwucare knacc ¢ umeHem STUDENT, conmepkamuii cienyroniye mois: Homep; paMuius u
MHUIMAIIBI; HOMEP TPYIIIbI; YCIIeBaeMOCTh (MaccuB U3 MATH 3JeMeHTOB). Hamucats nporpammy,
BBITTOJTHSIOUIYIO CIICAYIONINE ACUCTBUS:

o Iloctpoenmue cmmcka, BBOX HaHHBIX ((aiin, KiIaBHaTypa Ha BBIOOP MOJIB30BATEINS);

3aIMCH B CITUCKE JIOJKHBI OBITH YIOPSI0YEHBI IO BO3PACTAHUIO HOMEpA TPYIIIIHL.

e BriBog Ha 3kpaH (aMuIUil ¥ HOMEpPOB TPYINI AN BCEX CTYJAEHTOB, BKIIIOUEHHBIX B

CITUCOK, eciu cpeauuii 6amn crynenrta 6oinbiie K(float).
e BriBog Ha dKpaH GamMHUIIMK U YCIIEBAEMOCTD ISl BCEX CTYACHTOB, BKIIFOUECHHBIX B CIIHCOK,
eciu rpymnmna paBHa N(char *, string).
Ecnu HeT TakuX CTYJEHTOB, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.
[IpenycMoOTpeTs BO3MOKHOCTh PENAKTUPOBAHHS DIIEMEHTOB CIIMCKA — yJaJeHUE, H00aBlCHHE,
H3MEHEHUE.
3aoanue 2. (MA-TK-3.3)
Crpykrypsl faHHbIX. CIIUCKHU, CTEKU, OUEPEIH.

Lenv pabomwi. B pabore HEOOXOIUMO HCIOIB30BATH JAWHAMUYECKUE CTPYKTYPBI
JTAaHHBIX. BBIOOp KOHKPETHOH CTPYKTyphl (CIHMCOK, CT€K W T. [1.) ONpeaeisercs yao0CTBOM
MCIIOJIb30BaHUs, €CJIM B CAMOM 33JJaHUU SIBHO HEYKa3aH KOHKPETHBIN BUJ CTPYKTYPBHI.

K tynuky co croponsl mytu 1 (cM. pHCYHOK)
noxsexan noesn. Paspemaercs oTHenuTh OT IoO€3/a
OJIMH WJIX Cpa3y HECKOJIbKO MEPBBIX BarOHOB U 3aBE3TU
UX B TYNUK (IpU KEJTaHUM, MOXHO Ja)Ke 3aBE3TH B
TYHNUK cpa3y Becb noesn). Ilocie 3Toro wacte U3 3THX
BaroHOB BBbIBE3TH B cTOpoHy nytu 2. Ilocime atoro
MOKHO 3aBE€3TH B TYNHK €II€ HECKOJbKO BAaroHOB H
CHOBA 4acThb OKAa3aBILIMXCSI BarOHOB BBIBE3TH B CTOPOHY
nytu 2. U tak nanee (Tak, 4YTO KaXKAbIi BaroH MOXET
JMIIb OAVH pa3 3aexaTh C IyTH | B TyNHK, a 3aTEM OAWH
pa3 BbleXaThb U3 TYNUKA HA MyTh 2). 3a€3KaTh B TYNHUK C MYyTH 2 WIM BBIE3KATh M3 TyNHUKa Ha
nyTh | 3anpemaercs. Henp3s ¢ mytu 1 momacts Ha myTh 2, HE 3a€3Kas B TYIHUK.

N3BecTHO, B KakOM MOpPSJKE M3HAYAIbHO MAYT BaroHsl moesga. TpeOyeTcs ¢ MOMOUIbIO
yKa3aHHBIX ONepaluid clienaTh Tak, YTOObl BaroHbI MO€3/1a UM MO MOPSAKY (CHavana MepBbIi,
MOTOM BTOPOM U T.J., CUUTAs OT TOJOBHI M0O€3/1a, €IYIIEro MO MyTH 2 B CTOPOHY OT TYIHKA).

MyTb 2 MyTtb 1

il oy ST

"'

Tynuk

Dopmam 6x00HBIX OAHHBIX

BBoautcs uncino N — xonudectBo BaroHoB B moeszze (1<N<2000). [lanbIe uayt HoMepa
BaroHOB B TIOPAJIKE OT TOJOBBI TO€37a, €AYyIIero mo MyTd 1 B CTOPOHY Tynuka. Baronsl
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IIPOHYMEPOBaHbl HAaTypalbHBIMU 4KciaaMu oT 1 1o N, KaxkJ0oe U3 KOTOPBIX BCTPEYAETCs POBHO
OJIMH pas3.

Dopmam 6bIX0OHbHIX OAHHBIX

Ecnu cnenarb Tak, 4To0Obl BaroHsl LUK B nopsiake oT 1 1o N, cuuTas OT rojioBbl moe3a,
KOTrJa IMOe3J IMOeNAeT MO MyTH 2 W3 TYNHKA, MOXKHO, BBIBEIUTE JCHCTBUS, KOTOpPHIE HYKHO
npojenath ¢ noe3aoM. Kaxaoe elicTBie OMUCHIBACTCS JBYMS YUCIAMU: TUIIOM U KOJIMYECTBOM
BaroHOB:
e ECJIM HYXHO 3aBe3TH ¢ myTtd | B Tynuk K BaroHoB, JOJKHO OBITH BBIBEJCHO
cHavasa gucio 1, a 3atem — uncio K (K>1),
e €CIIM HY)XHO BBIBE3TH M3 TYyIUKa 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, BRIBEIUTE JTIO0YIO U3 HUX.
Ecau BICTpOUTH BaroHsl Mo MOPSAKY HEBO3ZMOXKHO, BBIBEAUTE OHO yucio 0.

Ipumepuot
b.in b.out

3 13

321 23

4 12

4132 21
12
23

3 0

2. 31

Jlabopamopuas paboma Nel2 Bunapusie oepesbs

3aoanue 1 (MA-TK-3.1)

Hanucats nporpammy, o6ecreunBaroiyro padoTy co cOaJaHCUPOBaHHBIM JAEPEBOM: CO3/IaHUE
HOBOTO JiepeBa u3 N 2JIEeMEHTOB, 100aBleHue/yIalIeHHe SJIeMEeHTa, IPOCMOTp JIepeBa, OUUCTKA
JiepeBa, MOJICYET TITyOUHBI.

JlepeBbs1 001I€T0 BHA

Hepeso obueco 6uoa (kaxkaasi BepIInHa KOTOPOT'O MOXET UMETh ITPOU3BOJIEHOE YHUCIIO T0UEPHUX
BEPILIMH, PAaCIOJIO)KEHHBIX B (PUKCUPOBAHHOM MOPSIKE B HAIIPABJIEHUH CJIEBA HAIPaBo)
peanu3yeTcsi ¢ HOMOILbI0 Habopa cBsi3aHHbIX 3anucel Tuna TNode cienyronmm odpazom: s
Ka)XJI0M BHYTpEHHEU BepInHbI ee noje Left cogepxut ykaszarens Ha ee epByIo (T. €. JIeBYIO)
JIOYEpHIOIO BEpUINHY, a nose Right — ykasarens Ha ero mpaBoro Opara, T. €. BEpLIUHY,
MMEIOIIIYIO B JIepeBe 001ero Buaa Toro xe poautens. [lone Right kopHs nepeBa obmiero Buaa
Bcerga paBHo NULL, Tak kak KOpeHb OpaTbeB HE UMEET.

Cnocob 3a0anus 0epesa 0dbwe2o euoa:

Jlana crTpoka S, cozaepikalias OIMCaHWE HEIYCTOTO JepeBa OOMmero BHIa B CIEAYIOIIEM
dopmare:
<zepeBo> ::= <BeplIUHA> |
<BepIIHA>(<CIHCOK MOJIIEPEBHECB>)
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<CNMHCOK MOJIIEPEBLEB> (:= <IIEPEBO> |
<JI€pE€BO~,<CIIMCOK NOAACPECBHCB>
<BEpHIMHA> .= <Qgeio€ 4Yuciio>
Hampumep, «3(2,7(6,4,5),8(4(2,3),5(1)))» (mpobenbl  OTCYTCTBYIOT, BEPIIHUHBI-CECTPHI
MEPEUUCIIAIOTCS B MOpPsiIKe cieBa HampaBo). Co3aarh JepeBO OOIIEr0 BUAA IO OMHCAHUIO,
MIPUBEICHHOMY B S, U BBIBECTH YKa3aTelb HAa €ro KOPEHb.

3aoanue 2 (MA-TK-3.2)

Jana cTpoka, onuchIBaromas aepeBo odiero Buza. JIlrodas BepimHa HCXOAHOTO IEpEBa UMEET
He Oosee MBYX aodepHux BepiuuH. [loctpouth nepeBo no crpoke. CoznaTh OMHApHOE JIEPEBO,
COOTBETCTBYIOIIIEE MCXOJHOMY JAEpPEBY OOLIEr0 BWAA, W BBIIOJIHUTH €0 OOXOJ B IIUPHUHY.
CuutaTth, uTO TepBas JOYEpHAS BeplUIMHA J00OM BepIIMHBI JepeBa o0OIero BUaa
COOTBETCTBYET JIEBOU JJOUEpHEH BepIIMHE B OMHAPHOM JIEpEBE.

Jladopamopnasn paboma Nel3 OOIL. Buonuomexu (MJI-TIK-3.1)

I.. B coorBercTBMM ¢ BapHaHTOM 3aJaHUSA pazpaboTarh KJacCc M MpOTrpammy,
WUTIOCTPUPYIONIYIO €r0 BO3MOXXHOCTH (MEHIO [UIsl JEMOHCTPAllUd BCEX BO3MOXKHOCTEH).
TpebGoBanus k kJiaccy:

- 00513aTeNIbHO Hanuuue 3aKkpvimoii (private) u omxpoimoii (public) wacmeii;

- 00513aTENIbHO HaluYUue noJisA MUna yKazamessp B 3aKPbITON YaCTH.

- KJacc JOJDKEH WMEeTh, 1o KpauHeu Mepe, TPU KOHCTPYKTOpA, OMNpPEAENECHHBIX
IPOrPaMMUCTOM: KOHCMPYKMOD NO YMOIYAHUIO, KOHCMPYKMOpP ¢ napamempamu (umeem
CRUCOK UHUYUATU3AUUL) U KOHCIPYKMOP KONUPOBAHUS,

- HEOOXOJMMO  3amaTh  HAGOp Memo0oe 0a  NOAYYEHUA  3HAYEHUU U
Moougukayuu TONEH JAHHBIX, HAXOISIIMUXCS B 3aKpBITOM yacTH kiacca(Set, Get);

JUIsL pa3pabOTaHHOTO KJlacca JOJDKHBI OBITh Hepecpyscenvl onepauuii:. apudMeTHdeckas,
CpaBHEHM(UI1 YMCIa U CTPOKM), IMpPHUCBAaUBaHMS U T.N.. BbpIOOp meperpykaembIx omnepanui
OTpeeNsieTcss CEeMaHTUKOW MpeIMETHOM 001acTH.

- Uil pa3paboTaHHOTO Kjacca JOJDKHBI OBbITh TEPEeTrpYXKEHbl  onepauus 6ule00a
(Opyrcecmeennasn pynkyus).

- KJIaCC JI0JKEH UMETb 0ecmpyKmop.

Jlns kitacca ornpeneanTh 3aroJI0BOYHBIN (ailsl u ¢ailn peanuzanuu.
TpeboBanne k nporpamme:

1. TlocTpouth MaccHB Ha OCHOBE pa3pabOTAHHOTO Kiiacca. 3aroJIHEHUE MacCHBa
peann30BaTh ABYMs cliocoOaMu: uTeHue u3 (ailia 1 BBOJ C KJIaBHATYPHI.

2. J106aBUTh 06padomKy uckirouenunn «paiin He HaljeH», «OMMOKA YTEHUS NAHHBIX W3
¢baiina», «HEKOPPEKTHBIC TaHHBICY.

3. OTcopTHpOBaTh MAacCUB, HCIONB3YSl TEPETPYKEHHBIE OIepaluy CpaBHeHHs Barero
Kjacca M (YHKIMIO-IIA0IOH COPTHUPOBKHU. Pe3ynbTaT COPTHPOBKM 3amucath B (aiii.
(dopmat BXOJIHOTO U BBIXOAHOTO (haiiia T0JKHBI COBMA/IATh.)

BapuanTsl 3a1aHui

1. Monurnueckas naptusi (Ha3Banue, Anpec, PykoBoautens, KonnuecTBeHHBIN cocTaB,

KonndecTBo roinocoB coOpaHHBIX B MOAACPKKY U T.1.). Bo3aMoxkHbIe onepanuu ass
neperpy3ku: cpapHeHue (KommaecTBo ro0coB COOpaHHBIX B TOAIEPKKY), +
(YBennueHne KOJIMYeCTBa FOJIOCOB COOPAHHBIX B TIOAJICPIKKY).

Jlns kmacca, pa3paboTaHHOTO B JjabopartopHoi pabore No 13 MOCTpOUTH cmamuueckyio u
ouHaMu4ecKy oubdauomexu.

22



Pazpaborars MPUIIOKEHUS, HCIIOJIb3YIOIINE 3THU OMOIMOTEKH.

2. Crnucok BOIPOCOB U (WUJIM) 3a/laHui IJIsl TPOBEICHUS MPOMEKYTOUHON aTTecTalluu

1 cemecmp

1. Anroputm. CBoncTBa. Cnocobbl 3anucu.

2. MawwnHa TbltopuHra.

3. ApxuTeKTypa KomnbloTepa.

4. CTpyKTypa nporpammbl. 3aronoBoyHble dainbl, dpaitnbl peanmsaunu. MpenpoLeccop.

5. TloHATMe nepemMeHHON. Tunbl gaHHbIX. O61acT BUAMMOCTU. Bpemsa KnsHu.

6. ApudmeTuyeckue, nornyeckue onepaunu. NpuopuTer.

7. ApudmeTuka ykasatenei. CBA3b Mexay YKasaTtenamm n maccmsamm. CcblfiKu.

8. TMoTokoBbIN BBOA-BbIBOA, (iostream). Micnonb3oBaHWe MaHUMNYAATOPOB.

9. VYcnosHbIl onepaTop. OnepaTtop Bbibopa.

10. Buabl umKnos..

11. McesaocnyyaliHble uncna. MonydyeHue Lenoro(BeLLecTBEHHOro) YMcaa U3 3aaHHOro OTpeskKa
[a, b]

12. OgHomepHble maccuBbl. CTaTuyeckaa NamaATb. JMHaMuyeckaa NamaAThb.

13. CopTtmpoBKa Bbibopom. Tpya0emMKoCTb.

14. CoptmpoBKa obmeHom. Moandukaumm. TpyaoemKoCTb.

15. CopTmpoBKa BcTaBkamn. Mogndukaumm. TpyaoemKocTb.

16. BbicTpasa copTMpoBKa. TpyooeMKOoCTb.

17. CopTupoBKa cauaHuem. TpyaoemKocCTb.

18. 3agaun noMcKka MMHUMYMA (MaKCMMyMa) U ero Homepa B OAHOMEPHOM MacCUBE.

19. Mowuck B ogHOMepHOM maccuse(/InHelHbI). TpyA0eMKOCTb.

20. BUHapHbIN NOUCK. BUHapHbBIN NOUCK NO OTBETY.

21. N3meHeHMe maccuBa (gobaBneHne, yganeHune anemeHTos). TpyA0eMKoCTb.

22. CTaTMyeckue asymepHble MacCuUBbI.

23. InHamu4yeckue aBymepHble MacCUBbI

24. ®dyHKumun. Cnocobbl Nnepesaym napameTpos.

25. PekypcuBHble pyHKLMU. Anroputm EBkamaa (HOA).

26. Pabota c daitnamu (fstream).

27. ®dyHKumK paboTbl co cTpokamu. bubanoteka string.h

28. ®yHKumMKM paboTbl Co cTpoKamu. bubamnoTeka string

MpuUMepHbI BUNET K 3a4eTy.

Haiigute ownbKy.

TpeboBanocb HanucaTb NPOrpammy, NpPu BbINOJAHEHNN KOTOPOW C KNaBMaTyPbl CYMTLIBAETCA HaTypasibHOE

umncno N, He npesocxoaswee 10° v BbiBOAUTCA Npon3BeaeHne umdp 3Toro uncia. Ctaskép Toponuaca u

Hanucan Nporpammy HenpasuabHO
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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.
Haligute B nporpamme Bce OWMOKM (M3BECTHO, YTO MX He Bonee AByX) M ucnpaBbTe UX. ONA KarKaol
OLWMOKM BbINULIUTE CTPOKY, B KOTOPOW OHa AONYLLEHA, U NPUBEAUTE 3TY KE CTPOKY B UCMPABNEHHOM BULE.

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
CaMOCTOSITENILHO B KadyecTBe JAOMAIIHMX 3anaHuil. [Ipumepsl pemeHus 3amad pa30oHparoTcs Ha
JEKIHAX U MIPAKTUYECKUX 3aHATHUSX, TP HEOOXOAUMOCTH 110 HanboJee TPYIHBIM TeMaM IPOBOISATCS
JOTIONTHUTENNbHbIE  KOHCynbTamuu. OCHOBHAs Ielb  pemieHus 3agad  —  CchOpPMHPOBATH
QIrOpUTMUYECKOE MbllUIeHHe. Jlisg pemeHus Bcex 3a4ad HEeoOXOAMMO 3HAThb W I[OHUMATh
JEKUMOHHBIN Matepuai. [loaToMy B mpouecce n3ydeHus JUCLMILIMHBI PEKOMEHIYETCSl PEryIsipHOe
NOBTOPEHHE MPONACHHOTO JIEKIIMOHHOIO MaTepuana. Marepuas, 3aKOHCHEKTUPOBAaHHBIM Ha
JeKIUsAX, HEeoOXOauMO JoMa emie pa3 mpopadaThiBaTh W TPU HEOOXOIMMOCTH JIOMOJHATH
uHbopMaIMeil, MOJyuYeHHOW Ha KOHCYJIbTAIMAX, NPAKTHYECKUX 3aHATHIX WIM U3 y4eOHOUH
JIUTEPaATYPHI.

Bbonbiioe BHUMaHue JOHKHO OBITH YEJIEHO BHITIOJHEHHIO JOMalTHe paboTel. B kauecTBe 3amaHmii
JUTSL CAMOCTOSATEIHHON pabOThl JOMa CTyJIEHTaM Ipe/IararoTcs 3aJjauu, aHAIOTUYHbIE Pa300paHHBIM
Ha JIGKIMAX W TPAKTHUECKUX 3aHATHUAX WIM HEMHOro Oojiee CIIOKHBIE, KOTOPBIE SIBIISIOTCS
pe3yabTaToM OO0beAMHEHHS HECKOJIBbKUX 0a30BBIX 3a/1ad. 3a/aud CHArOTCs 4yepe3 cucteMy SHmekc-
KOHTECT, 00513aTeNIbHBI K PEIICHUIO TPH 3a]1a4d U3 KOKIO0To Typa.

s 6onee Ty0OKOTO YCBOGHHUS MaTepHana B T€UEHHE OOyUeHHs MPOBOMSATCS KOHCYIbTAUUH (TIPH
HEOOXOJMMOCTH) IO pa3dopy 3alaHuil [ CaMOCTOSATENbHOM pabOThl, KOTOpPbHIE BbI3BAIU
3aTpyJHEHHS.

B koHLEe Kaxaoro cemectpa CTYAEHTHI CHAIOT 3a4eT. 3a4eT BBICTABISIETCS AaBTOMATUYECKU INPHU
YCIIOBUM CIIa4M BCeX JabOpaTOpHBIX pabOT, MPU HEOOXOAUMOCTH MOKET OBITh MPOBEIAEH YCTHBIN
3a4eT M0 BOMPOCAM U3 CIUCKA.

YueOHo-MeToaNYecKoe odecneyeHue
CaMOCTOSITe/IbHOI Pa0OThI CTY/IEHTOB MO AUCHHUILIHHE

Jns  caMoCTOSTENbHOM pPaboThl OCOOEHHO PEKOMEHIYeTCs HCIOJIb30BaTh Y4eOHYIO
JHUTEpaTypy, ¢ MOIPOOHO pa30OpaHHBIMH PEIICHHAMH 331a4. K TAKMM MOYKHO OTHECTH CIICAYIOIIHE
W3/IaHHS:
1 . OcHOBBI IporpaMMupoBanus: yueoHoe nocodue / O. B. Biacosa, H. I1. ®enorona, O. I1.
SAxumosa; Spocin. roc. yu-T uMm. I1. I'. Jlemunoga. - SApocnasis: SApl'Y, 2019. — 83
2. OcHOBBI IporpaMMupoBanus: yaeonoe nmocooue / O. B. Bmacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spocin. roc. yu-T uMm. I1. I'. Jlemunoga. - SApocnasis: SApl'Y, 2021. — 72
3. SIpocnaBckue oauMMMaIbl 0 HH(opMaTuke : cOOpHUK 3a1ay ¢ pemenusimu / C. I'. Bonuenkos, I1.
A. Kopuunos, 0. A. benos, H. JI. Jamnun, B. A. Hukynun, H. U. 3aBoguukoBa, M., BMHOM.
Jlaboparopwus 3nanmii, 2010, 405¢

[IpoBepky pemennii 3a1a4 O pa3IuIHON TEMATUKE MOKHO BBITIOJHATH Ha CIIEIIMAIM3APOBAHHBIX
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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