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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Jucuuminuza "[IpakTUKyM [0 OCHOBaM MpPOTpaMMHUpPOBaHUs'" HalelleHa Ha IOATOTOBKY
CTYAEHTOB K JIeATEJIbHOCTH, CBA3aHHON C pa3pabOTKON MPOrpaMMHOI0 00eCHeueHus i pelieHus
npoeCCHOHATBHBIX 3aJad, M, SBISETCS OJHUM U3 OCHOBHBIX IPEIMETOB, CHOCOOCTBYIOLIMX
Pa3sBUTHIO AJITOPUTMHUUYECKON KYJIbTYPhI U KOMIIBIOTEPHON T'PAMOTHOCTH CTYIEHTOB.

Kypc cmocobctByer ¢dopMupoBanuio (QyHIAMEHTAIbHOW 0a3bl, HEOOXOIUMOH ISt
YCIIEIIHOTO OCBOEHMsI KaK OOIIeNnpo(ecCHOHANBHBIX, TaK U CHELMATIbHBIX JUCLMILUIMH, U3y4eHUE
KOTOPBIX CBA3aHO C CO3JaHHEM MH(OPMAIIMOHHBIX CUCTEM JUIS Pa3IMYHBIX MPEAMETHBIX 00JacTeH,
UX aHAJIM30M, BHEIPEHUEM U CONPOBOXKICHUEM.

Lenpto M3ydeHUs: AaHHOW AMCUMIUIMHBI SIBISICTCS O3HAKOMJICHHE CTYACHTOB C MOHATHEM
QITOPUTMA, CIoco0aMM M CpPEeACTBAMM MX IPEICTABICHMs, pa3IMYHBIMU HapagurMamu
OpOrpaMMHUpPOBaHUs, Kilaccu(ukanmueln ¢ SBOJMIOLUMEH  S3BIKOB  NPOTPAMMHUpPOBAHHS, U
COBPEMEHHBIMU TEHJCHLUMAMU HMX Pa3BUTHUSA, a TAKXKE JETAJbHOE H3YyYEHHE OJIHOTO U3 SI3bIKOB
BBICOKOTO YpOBHS (s13bIK C++).

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlaHHas JUCUMIUIMHA OTHOCHUTCS K 4YacTH 00Opa30BaTeNIbHOM Iporpammsl, (GopMupyemoit
y4aCTHUKaMU 00pa30oBaTeNbHbIX OTHOLIEHUH. [lJis yCHEImHOIro yCBOEHHUs JaHHOW JUCIUILIMHBI
HEoO0X0UMO, YTOOBl CTYAEHT OBJIajAed TaKXKe 3HAaHUSAMH, YMEHHUSIMH M HaBbIKAMH, KOTOpbIE
dopmupylOTCs B Ipoliecce M3Y4YeHUs TUCHMIUIMH: «MaremaTHyecKuil aHamusz», «Anredpa u
reoMeTpus», «JlucKkpeTHas MaTeMaThKay - 3HaTb OCHOBHBIE ITOHSATHS U METOJbl MaTEMaTUYECKOIO
aHanu3a, aiureOpbl, TeOMETpUH; YMETh pellaTh 33Jayd TEOpUU MpenesoB  (GyHKUUH,
mudepeHIIMpPOBaHUs, UHTETPUPOBAHUS U PA3JIOKEHUS (YHKIUHA B PSAIbl; BIAJAETh HABBIKAMU
UCIIOJIb30BAaHUS CTAHJIAPTHBIX METO/I0B U MOJIeIel MaTeMAaTHYECKOI0 aHAJIM3a U UX MPUMEHEHHUs K
PELICHHIO TMPUKJIAJHbIX 3ajady. 3HAHWS U HABBIKM, IOJYYEHHBIE IPU H3YYEHUU TUCLUILIMHBI
"[IpakTHKyM IO OCHOBaM IPOIpPaMMHPOBAHHUS ', HUCHOJB3YIOTCS YUYAIIMMUCS HpPU H3YYEHUH
MOCIEAYIOIUX 001enpo(ecCHOHABHBIX U CHEUHUAIbHBIX JAUCHUUIUIMH KOMIIBIOTEPHOTO 1IMKIIA, B
yacTHocTH avcuuiuinH  “UHdopmaruka”, "[IpakTukym 10 0OBEKTHO-OPHEHTUPOBAHHOMY
nporpaMmupoBanuo", "S3pIkM M MeToAapl mporpammupoBaHus’, a Takxke "ApXuUTeKTypa
KOMIBIOTEpOB" U “OnepanoHHBIE CUCTEMBI . 3HAHUS M NPAKTUYECKUE HABBIKH, IOJYYECHHBIE B
pe3ynbTare OCBOEHHUS JUCUUIUIMHBI, HCHOJIB3YIOTCS CTYAEHTaMM IpU pa3paboTKe KypCOBBIX H
JUIUIOMHBIX paboT, B HAYYHO-HCCIIEI0BATENbCKOM paboTe.

3. Illmianupyemble pe3yJbTaThbl 00y4YeHHUs] MO AUCHHUILINHE, COOTHECEHHbIE ¢ MUIAHNUPYeMBIMH
pe3yJbTaTaMU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

IIponiecc u3ydeHus MUCLMILIMHBI HAIPaBjiIeH Ha (POPMUPOBAHUE CIEAYIONUIMX KOMIETSHIUH
B cooTBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npruodpereHus cieayomux 3HaHui, yMEH!, HABbIKOB U
(unu) ombITa ACSITENEHOCTHU:

dopMmupyemasi NHaukaTop 10CTHKEHUSA Ilepeuennb
KOMITeTEeHIIUS KOMIIETeHIIUH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHusl
(koa u opmysmpoBka) | (xox M GopMYyJITHPOBKA)

IIpodeccnonaibHbIe KOMIIETEHITUT

IIK-3 HU-1IK-3.1 3HATE:

Criocob6eH k paszpaborke | OOnamaeT yCTOWYMBBIMU — 00IIMe MPUHIIMITEI TIOCTPOCHUS U MCIIOIb30BAHUS
Y IPUMEHEHUIO 3HAHUSIMH B 00/1aCTH COBPEMEHHBIX SI3bIKOB ITPOTPAaMMHUPOBAHHS
AITOPUTMHUYECKUX U pa3pabOTKH aJITOPUTMOB M | BBICOKOT'O YPOBHS;

[POrpaMMHBIX PELICHUH | MpOrpaMMUPOBAHUS — 0a30BBIE CTPYKTYPHI TaHHBIX.




B 00J1aCTH CUCTEMHOTO U
MIPHUKJIAIHOTO
MPOTPaMMHOTO
obecreyeHus

— OCHOBBI IPOrPaMMUPOBAHUs Ha si3bIKe C++;
— TMIPUHITAIBI pa3paboTKH MporpamMM U
OTAEIBHBIX TPOrPAMMHBIX MOTYJICH.

— IPUHIUIIBI TPOIIETyPHOTO U O0OBEKTHO-
OPHUEHTHPOBAHHOTO MPOTPAMMHUPOBAHIS
Baagern:

— HABBIKAMHU aJTOPUTMHUYECKOTO MBIIILICHUS.
— METOJIMKaMU COBPEMEHHOMN TEXHOJIOT U
TIPOTPaMMHUPOBAHHUS.

H-MK-3.2

HNmeet HaBBIKK
pa3paboTKH U peann3alii
aJTOPUTMOB B 00JIaCTH
CHUCTEMHOTO U
MIPHUKJIATHOTO
MPOrPaMMHOTO
obecrieueHus

3HaTh:

— CpEIICTBa OMHUCAHHS AITOPUTMOB;

— pa3iIu4HbIe NapagurMbl IPOTPAMMHUPOBAHHUS.
Ymern:

— (opManu3oBaTh NOCTABICHHYIO 3a]1a4y;

— COCTaBJISITh IPOTPaMMEI Ha SI3bIKE
IIPOTPaMMHUPOBAHUS BBICOKOT'O YPOBHSI IS
pelIeHHs BEIYUCIUTENBHBIX 331249 U 3a]1a4
00paboTKH HH(pOPMALIUH;

— MPOBOJUTH OLICHKY CJI0KHOCTHU aJITOPUTMOB;
— M0JIB30BaThCsl HHCTPYMEHTAIbHBIMH
CpeAcTBaMU JUIsl pa3pabOTKH MPUKIATHBIX
NPUIOKEHUH.

- TECTUPOBATh U OTJIAXKHUBATh [IPOTPaMMBl;

HN-TIK-3.3

OO0magaeT CrmocoOHOCTRIO
KPUTHYECKOTO aHAJIN3a U
COBEPIIIEHCTBOBAHHMS
pa3pabaThIBagMbIX
QJIITOPUTMOB M [IPOrPaMM

3HaTh:

— COBPEMCHHBIC TEXHOJIOTHU TIPOTPaMMHUPOBAHHS
YmeTh:

— paboTaTh C COBpEMEHHBIMU CHCTEMaMHU
MIPOrpaMMHUPOBAHUS, BKIIFOYasi 00BEKTHO-
OpUEHTHPOBAHHEIE;

— ohopMIISATE IPOTPAMMHYTO TOKYMEHTAITHO

— OLICHUBATh KA4€CTBO TOTOBOTO MTPOrPaMMHOTO
MPOAYKTa

Buaagers HaBbIKAMM:

— pa3pabOTKH aJITOPUTMOB PEIICHHUS TUIIOBBIX
poheCCHOHANBHBIX 3a71a4;

— HCIIOJIb30BaHUSI HHCTPYMEHTAIIBHBIX CPEICTB IS
CO3/IaHUs, OTJIAJKNA U TECTUPOBAHHUS IIPOTPaMM U
OTJICNIBHBIX MOJTyJIeH, OUOIHOTEK;

— paboThI ¢ HAYYHO-TEXHUUYECKOH TUTepaTypor U
TEXHUYECKOUN TOKyMEHTalel no
POrpaMMHOMY 00€CTIEYEeHHIO.

4. O0beM, CTPYKTYPa U coiep:KaHHe TUCHUILIHHBI

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3a4eTHBIX enunuil, 144 akas. 4acos.

n/n

Tembl (pa3mesnbl)
JUCUHMIJIMHBI,
HX COJep:KaHue

Cemectp

Bunsbl yueOHbIX 3aHATHH,
BKJIIOYAsl CAMOCTOAATEIbHYI0
padoTy CTyAeHTOB,

U UX TPYA0E€MKOCTh
(B akazeMHYecKHX 4acax)

@opMBbI TEKYIIEr0 KOHTPOJIS
ycneBaeMocTH

®opMa NPOMeKyTOTHOMI
aTrecTanuu

KonTakTHasi pabora

| (no cemecmpam)




JIEKITUHA

MPAKTUYCCKHUE

nabopaTopHbIe

KOHCYJIbTalluN

aTTCCTAallMOHHBIC
HUCIIBITAHUS

CaMOCTOSITEIbHAS
pabota

BBoanas nexnus.
AJITOPUTMBI U UX
MpeJicTaBlIeHUE. SI3bIKU
MIPOTPaAaMMUPOBAHHUS.
TpaHcnaius ¥ BHITIOJIHEHNE
mporpamMmm

CrpyKTypa mporpamMmsbl Ha
si3pIke C++, OCHOBHEIC THIIBI
JMaHHbBIX. Omneparum,
BBIPAKEHHUS U OIIEPATOPHI B
s3pike C++. [Ipocreiimme
CpeAcTBa BBOJA U BBIBOJA.

Jlaboparophas padorta Ne 1

YcnoBHEI onepaTop. Beroop
BapHaHTOB B s13bIke C++.
IIporpammupoBanue
HUKINYECKHX MPOIIECCOB.

Jlaboparopnas padora Ne 2-3

Vkasarenun. Pabora ¢
JHMHAMHYICCKOMN IaMAThHIO.
ApudmeTnka ykazareiei.
Ccbuiku. OgHOMEpHBIE
MAaCCHBEI: CTATHYECKUE,
nuHamuueckue. Konreiinep
vector(STL)

Jlaboparopnas padora Ne 4-5

@DYHKINH, CTIOCOOBI
nepeaayy napaMeTpos.
VYkazarenb Ha (YHKITHIO.

CuMBoJIbHAs HH(BOPMAITHSL.
CpencTBa NOTOKOBOI'O BBOJA
" BeIBOAa. Dalibl.

Jlaboparophas padora Ne 6

MHOFOMCpHLIe MacCCHBBI.
CnocoObl MNpEeaACTaBJICHUS.

Jlaboparophas pabora Ne 7

0,3

2,7

3avuer

Hroro 3a 1 cemecTp

48

0,3

17,7

Hcnonb3oBaHue CTPYKTYp
JUIsl OIIpeJeNICHUs
M0JIb30BATENILCKUX THIIOB
JTAaHHBIX.

JlaGoparopnast paGora Ne 8

Ucnons3oBanne 0uOIMOTEKH
OpenGL.

JlabGoparopnas pabota Ne 9

10

’KanHble anropuTMBI.
JuHamuyeckoe
MPOTpaMMHUPOBAHUE.

JlaGoparopnast pabora Ne 10




JuHaMu4YecKue CTPyKTYpBI
11 |nanHbIX. Peanuzanus Ha Gaze | 2 8 |1 3 | JlabGoparopHas pabota Ne 11
MaccHBa M CIHCKA.
OCHOBBI OOBEKTHO-

12 2 8 |1 2 | JlaboparopHas pabota Ne 12
OPHEHTHPOBAHHOTO MOAXO0/A.

Crarnueckue u

13 B — 2 8 |1 3 | JlaboparopHnas pabora Ne 13

0,3 | 2,7 [3auer
Bcero 3a 2 cemecTp 48 | 6 | 0,3 | 17,7
HUTOI'o 9 (12| 0,6 | 354

5. Odpa3oBaTe/ibHble TEXHOJIOTHM, B TOM YHCJIe TEXHOJOIHMH 3JEKTPOHHOIO O0y4YeHUS] M
AUCTAHIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJOTHH, WCHOJb3yeMble NPH OCYIIEeCTBICHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNIHHE

B nporiecce 00ydeHunst UCTIONB3YIOTCS CIEIYIOINE 00pa30BaTEIbHBIE TEXHOIOTHU:

JlaGopaTopHas paGora — opranu3zamnus yueOHOM pabOThl C pealbHBIMH MaT€pHaIbHBIMU U
MH(OPMaLIMOHHBIMU 00BbEKTaAMHU, IKCIIEPUMEHTaJIbHAsl paboTa ¢ aHAJIOTOBBIMH MOJEIISIMU peaIbHbIX
00BEKTOB.

KoncynbTanuum — BuJ Y4eOHBIX 3aHATUN, SBISIIOIIMKICS OAHOM M3 (OpPM KOHTPOJIS
CaMOCTOSITENIbHON paboThl CTYJeHTOB. Ha KOHCynbTanusx 1no npocs0e CTyIeHTOB pacCMaTpUBAIOTCS
HauboJee CI0KHBIE MOMEHTHI IPY OCBOEHUU MaTepHualla JUCUMILIMHBL, IPENoiaBaTelb OTBEYAeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPbIE BOSHUKAIOT Y HUX B IPOLIECCE CAMOCTOSITEIbHON paboThI.

6. IlepeyeHb JIMUEH3HOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOIr0 IPOrPaAMMHOIO
o0ecreyeHusi, HCIOJB3YyeMOr0 MPH OCYHIECTBJICHHH 00pa30BaTeIbHOrO Ipomecca 10
AUCHHUILIMHE

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO Mpoliecca MO AUCIUILITUHE UCTIONIb3YIOTCS:

s GOPMUPOBAHUS MATEPUATIOB MMl TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH M TPOBEACHHUS
IPOMEXKYTOUHOM aTTecTauu, Juig GOopMHUPOBAHUS METOAMUYECKUX MAaTEPUAIIOB IO JUCIUILINHE!

- nporpammMbl Microsoft Office;

- m3parenabckas cuctema LaTex;

- Adobe Acrobat Reader.

7. TlepeyeHb coOBpeMeHHBIX MNpo¢ecCHOHANBHBIX 0a3 AaHHBIX W HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJEHHH 00pa3oBaTe/JbLHOI0 Ipouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B nporiecce ocymiecTBiaeHust 00pa3zoBaTeNbHOTO MpoIecca Mo AUCHUILUINHE UCIOIb3YIOTCS:

- ABroMaTusupoBaHHasg OubnuoreyHo-uHpopmannonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nbnoTeuHas cucrtema «fOpai» https://urait.ru

- DnekTpoHHO-OMOMMoTedHas cucrema «Jlanpy http://e.lanbook.com/

- DnekTpoHHO-0MOmMoTeyHas cuctema «Koncynprant CTyneHTay:
https://www.studentlibrary.ru/



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/

8. IlepeyeHb OCHOBHOIi M TONOJHUTEILHOI Y4eOHOI JIUTEpPaTYpPhbl, peCypcoB HH(pOPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOH ceTH «UHTepHeT» (IpM HEOOXOAUMOCTH), PEKOMEHAYeMbIX [JIfl
OCBOEHHUS TUCHUILINHBI

a) OCHOBHasI JIMTeparypa
1. O. B. Bnacoga, H. I1. ®enotosa, O. II. SIkumoBa OCHOBBI ITpOrpaMMHUPOBaHUS: y4eOHOE
nocodue - Spocnasins: SApl'Y, 2019 http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
2. llon6ennckuii, B. B. fA3pik Cu++ @ yue6. mocobue / B. B. IlonGenbckuii. - 5-¢ uza. -
Mocksa : ®unancel u cratuctuka, 2022. - 560 c. - ISBN 978-5-00184-082-4. - Tekcr :
anektponHeid  /  OBbC  "KoncympranT  crymentra" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785001840824.html
3. M. B. Ornesa, E. B. Kynpuna IIporpammupoBanue Ha sizbike C++: IpaKTHYECKUNA KypC:
yuyeOHOe TmocoOue Juisi  BY30B — MockBa : MWsparensctBo IOpaiit, 2022
https://urait.ru/viewer/programmirovanie-na-yazyke-s-prakticheskiy-kurs-492984

0) 1OMOJIHUTE/IbHASA JIUTEepaTypa
1. B. B. [Tox6ensckuit, C. C. ®omun Kypc nporpamMmmupoBanus Ha sizbike Cu: yueOHUK - M.,
JAMK Ipecc, 2018. https://www.studentlibrary.ru/ru/doc/ISBN9785940749479-
SCNO0000/000.html
2. ITaBnmosckast T. A. C/C++. [IporpaMmmupoBaHue Ha S3bIKE BHICOKOTO YPOBHS: YIEOHUK ISt
BYy30B - CII6.: [Tutep, 2010.
3. Crpayctpym, b. S3b1k mporpammupoBanus C++ mis npodeccuonanos / Crpaycrpyn b. -
MockBa : Haumonanenbiii OtkpbsiThii  Yauepcurer "WUHTYUT", 2016. - Tekcr
anektponusli  //  OBC  "Koncymbrant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/intuit_418.html
4. Kysumnos /. P. OcHOBBI nporpaMmmupoBaHusi: yueOHoe nocodue 11t By30B — MockBa:
WznarensctBo FOpaiit, 2022. https://urait.ru/viewer/osnovy-programmirovaniya-493460
5. Jlapope P. OOBbekTHO-OpHEeHTHpOBaHHOE IporpammupoBanue B C++. - CII6.: Ilurep,
2016.
6. Kayr JI. UckyccTBo mporpammupoBanus DBM. T.1, OcrHoBHEIE aropuTtMbel — M.: Mup,
1976.
7. Bupt H. Anroputmsl u cTpykTypsbl nanHbix: [lep. ¢ anri. - M.: Mup, 1989
8. O. B. Bnacoga, H. I1. ®enorona, O. I1. SIkumoBa OcHOBBI TPOrpaMMHUPOBAHUS: YUeOHOE
nocobue. - Apocnasns: Apl'Y, 2021.
9. C.T. Bomuenkos, I1. A. Kopamnos, FO. A. benos, H. JI. lamaun, B. A. Hukymun, H. U.
3aBogunkoBa SpocnaBckue oITUMMIHNAAbI MO0 HHGOpMATHKE: COOPHUK 3ajau C PEHICHUSIMH -
M., BUHOM. JlaGopartopus 3uanuit, 2010.

9. MartepuanbHo-TexHH4YecKasi 0a3a, HeoOXoAUMAasl Il OCYLIeCTBJIEHUSI 00Pa30BATEJIHLHOIO
npouecca no AUCHUIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas Jisi OCYIIECTBIEHHUs 00pa30BaTEIbLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMELCHHS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI TPYIIIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTAIINH,

- yueOHbIe ayJTUTOPUU JJIs TPOBEACHHUS TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTaluHy;

- MOMEUICHHUS ISl CAMOCTOSITEITEHON pabOThI;

- MOMEUICHHUS JJIsl XPaHEHUS ¥ MPOPHIAKTUIECKOTO 00CTYKMBAHUS TEXHUYECKUX CPENICTB

oOy4eHwus.

[Tomemienuss A CaMOCTOSATENBHOW pabOThl OOYYAIOMIMXCS OCHAIEHBl KOMIBIOTEPHOMH
TEXHUKOH C BO3MOKHOCTBIO TOAKIIOYCHHS K ceTH «VHTepHeT» M oOecledeHneM OoCTyma K
AIIEKTPOHHOM HMH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.


http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
https://www.studentlibrary.ru/book/ISBN9785001840824.html
https://urait.ru/viewer/programmirovanie-na-yazyke-s-prakticheskiy-kurs-492984
https://www.studentlibrary.ru/ru/doc/ISBN9785940749479-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785940749479-SCN0000/000.html
https://www.studentlibrary.ru/book/intuit_418.html
https://urait.ru/viewer/osnovy-programmirovaniya-493460

ABTOpP(BI):

Crapuii mpenojiaBareib kadeapsl KOMIBIOTEPHOI O.B. Biacosa
0€30MacHOCTH U MAaTEMAaTUYECKUX METOI0B 00pabOoTKU HHOpMAITUN



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

DoH/1 OLIECHOYHBIX CPEACTB
JJ1s1 IPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBaAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/I€HTOB
N0 TUCHUILIUHE

1. TumoBble KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTCPHAJIbI,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

Jlabopamopuvie pabomuol

Jlabopamopuas paooma Nel Tunwl oannsvix. Ycinoeutii onepamop.
JIaGoparopHasi paboTa COCTOHMT U3 YEThIPEX 3aaHuH.

3aoanue 1 (U-1IK-3.1)

CocraButh nporpammy aias Mamunsl Teropunra.

Jns cokpatenust GopMyIupOBKHY 33134 BBEIEM CIIEAYIOIINE /1Ba COTJIALICHUS:

— OykBoii P Oynem 0003HauaTh BXOJHOE CIIOBO;

— OykBo#t A OyneM 00o3HauaTh anaBUT BXOJHOTO CIIOBa, T.€. HAOOP T€X CHUMBOJIOB, U3
KOTOPBIX M TOJILKO KOTOPBIX MOXXET COCTOATh P (OTMETHM, OHAKO, YTO B MPOMEKYTOUYHBIX U
BBIXOJITHOM CJIOBAaX MOT'YT MOSIBJIATHCS U IPYTUE€ CUMBOJIBI).

A={0,1,2,3}. Cuuras Hemycroe cJIOBO P 3amucpi0 uyucia B YETBEPUYHOM cHucTEME
CUHCIIEHUS, TTOJIyYUTh 3allUCh 3TOTO YKCIIa B JBOUYHON CUCTEME.

3aoanue 2

Pabota c BemecTBeHHbIME Ynciiamu. Marematuueckue ¢pynkiun. (U-I1K-3.2)

JUist BBIIOJTHEHUS 3aJJaHHsl HEOOXOIMMO 3HATh:

- INaIa3oHbl Pa3JIMYHBIX BEIIECTBEHHBIX THIIOB;

- ONMCaHUe U MHULUAIN3ALUIO TIEPEMEHHBIX BEILIECTBEHHBIX TUIIOB,

- (opMaThl mpeaCcTaBIEHUS BEIIECTBEHHBIX YMCEN: ¢ (PMKCUPOBAHHOW U C IUIABAIOMICH
TOYKOM;

- OIepaTopsl BBOJA-BBIBOJIA BEIIECTBEHHBIX YHCET B HYXHOM (GopMmaTe, C HYKHOH
TOYHOCTBIO;

- apu(MeTHIecKre onepauy Haj IepeMEeHHBIMH BEIECTBEHHBIX THIIOB,

- IPUHLUIIBI CPABHEHMS BEIIECTBEHHBIX YHCEN C YIETOM MOTPELTHOCTH BHIYHCIICHUH;

- pa3nu4Hble (PYHKIUH [T OKPYTIICHHUS BEIIECTBEHHBIX YHCEIT;

- OCHOBHBIC MaTeMaTH4ecKre QyHKIUH, ONpeielieHHbIe B Onbnmmoreke <cmath>.

B sTom 3amannn He0OXOAMMO BBECTH 3HAYEHHU ST HEOOXOIMMBIX IIEPEMEHHBIX U BEIYHCIIUTH
JiBa BbIpaXkeHUs A U B, 3aBUCAIIMX OT 3TUX NEPEMEHHBIX, BBIBECTH 3HAYCHHUS 000X BBIPAKECHUN
u paszHoctu C Mexly HUMHU B (hopmare ¢ pUKCUpOBaHHOM Toukoi ¢ TouHocThio 0,000001.

BeipaxkeHuss MOTyT cojepkaTh JApoOM M KOpPHH, MO3TOMY BakKHO NMOMHUTH 00 O/I3.
[TockonpKky omepaTop BETBJICHHUS B ATOM JIaOOpaTOPHOUM pabOTe HE MCIIONB3YETCs, HEOOXOIUMO
BbIBeCTH MH(popMario 06 O/13 Ha sKpaH.

Cremyer TakKe IIOMHHUTH O YATAEMOCTH KOJIa ¥ HE 3aIMCHIBATh BBIYMCIICHUE BBIPAKCHUS
B OJIMH OIepaTop.

[Ipu cocTaBiieHUM CHUCTEMBI TECTOB K 3aJaHUI0 MOXET MOTPeOOBATHCS BBECTH YIJIBI B
rpajaycax, a IOTOM [IEPEBECTH UX B paiuaHbl.



3aoanue 3. (M-I1K-3.3)

Peuienue ypaBHeHHi.

J1Jis BEIIOTTHEHUS 3aaHUs HEOOXOIMMO 3HATh:

- BBO/I, BBIBOJI, MHULIMATM3AIIHIO 1IEJIbIX U BEIIECTBEHHBIX IEPEMEHHBIX;

- MpaBUJIa MPEOOPA30BAHUS IEPEMEHHBIX PA3TMYHOTO THIIA;

- CTaHJapTHBIE JOrMYecKre QYHKIUU: OTPUIIAaHUE, KOHBIOHKINSA, AUIBIOHKIIUS;

- IPUOPUTET JIOTUIECCKUX OTEePAIHii.

Pemenue ypaBHeHumit

HeoOxomuMo akkypaTHO paccMOTPETh BCE BO3MOXKHBIE MPUHIUMHAIBLHO pa3HbIC
BapHaHThI 3HAYCHUI KOA(P(PUIIMEHTOB WU TapaMETPOB.

JlaHbl 1Ba 1esbIX yKcia: a u b Pemmre ypaBaenue ax + b = 0.

HeoOxonuMo BhIBECTH BCE pelIeHHs, €CIH X YiciIo KoHeuHo; NO, eclii peleHui HeT; u
INF, ecnu pereHuit 66CKOHEYHO MHOTO.

3aoanue 4 (MI-IIK-3.2)

IIpoBepka mpHHAICIKHOCTH TOUKH 00JIaCTH

OT0 3aJaHWEe COCTOUT W3 JIBYX IIYHKTOB. B 000MX cilydasx HYKXHO TIPOBEPHTb,
NPUHAJICKUAT JIM TOYKA 3aKpalleHHOW oO0JacTH Ha IUIOCKOCTH. TodYka 3amaercst JByMs
BCIIICCTBCHHBIMU KOOpJAWHATAaMU. B mepBoM ciydae - JFOOBIMH, BO BTOPOM ITYHKTE -
HEOTPULIATSIILHBIMU KOOpAMHATAMH. BO BTOPOM MYHKTE CUMTAEM HA4ajiOM KOOPIUHAT JICBBIN
HIOKHHA yroJl KAapTUHKHA. B 3aJaHusSX BTOPOTO IMyHKTA, €CIM O0JIACTh OTPAaHUYCHA HE TPSIMOKN
JIMHUEH, TO TO Jyra OKpYXKHOCTH. YacTo Ha pUCyHKe H300pakeHa HE BCS 00J1acTh, a TOJIBKO ee
4acTh, JIOCTATOYHAs JJisg 0000IIEHHUs Ha BCIO INIOCKOCTh. Maciura0: 1 - oJjHa KJI€TOYKa 110 00euM
0CSIM.

Jlabopamopnasa paboma Ne2 I{ukn for. Ilepebop. Pedyco
JIaboparopHasi paboTa COCTOUT U3 TPEX 3aTaHUN.

3aoanue 1. (MA-TIK-3.1)

B sTOM 3amanuu HEoOX0IMMO HamucaTh IpOrpammy, KOTopas mepebopoM BapHaHTOB
pelaeT YnuciIoBoi pedyec.

B pebyce pazapiM OykBamM COOTBETCTBYIOT pasHble MUQPHI, U HA000pOT. Yncna He MOTyT
HauMHAThCA C HyJs. PemeHuit MokeT ObITh HECKOJIBKO, TOTIa HY’KHO BBIBECTH UX BCE.

B HekoTOphIX cilydasXx MOKHO OrpaHHYMTH Mepedop BapHaHTOB (Korjga Hudpa MOKET
OBITH TOJILKO YETHOM MJIM 3aBEIOMO HE PEBOCXOIUT KaKOT0-TO YHCIA).



JIA + JIA = HET

3aoanue 2 (MI-1IK-3.2)
Lukn for. [Tewats Tabnuibl uctuaHOCcTH OyaeBoit Gpynkuuu (M-OTMK-1_1)

Jljis BBIUMCIIEHHS] JJOTHYECKUX BBIPAXKEHUN NMOTPEOYIOTCS JIOTUYECKUEe PYHKIMH OT JBYX
nepemMeHHbIX. K OCHOBHBIM O0y/1eM OTHOCHUTD:

orpunanue (He,!);

KOHBIOHKIHS (U, &,*) JIOTHUecKoe YMHOKEHHE B (hOpMyJie MOKET OBITh OIYIIEHO;
TU3BIOHKIUS (WU, +)

Jpyrue norudeckue (yHKIMHA MOXKHO BBIPA3UTh Yepe3 OCHOBHBIC. [l KaXIoW M3 HHUX
HE00XO0IMMO PeaIn30BaTh OTAEIbHBIN METO] BBIYMCIICHHUS.
o iy =Ty +xy;

o T =Y =T+
0Ty =Ty + R
o 1|y =Tx

o rly=r+y

Onpeaeome coeayommi npropPHTeT J0rmuecknx onepanmii:

R < B = T P
B 2rom 3asanum necbxoauo nocrPorTs TAliTHIE. MCTHHAOCTH (17158 BV
JOTHUECKHX BRIDaaennil A n B,
L. A=xz+4ay+ s B =:— xy
3aoanue 3.

L{uxi while. Cymma psina (MI-TTK-3.3)

Jana pyHkuus, 3aqanHast 0eCKOHEUHBIM psAIoM (TI0 BapHaHTaM).

Ee nyxHo npotaOynupoats B N Toukax oTpeska [A, B]. Eciu HeKoTOpble TOUKH OTpe3Ka
HE TNPUHAJUIEKUT YKa3aHHOW B 3aJjaHUU OOJIACTH CXOJUMOCTH psijia, HEOOXOJIUMO BBIBECTU
cooOrieHue 00 3Tom. 3HaueHus1 QYHKIIMHU BBIUKCISIOTCS C 3aJaHHOM TOYHOCTBIO epsilon.

Taxum oOpa3oM Ha Bxof nocrynarot 4 yncna: N, A, B, epsilon.

OYHKIHMIO HY’)KHO BBIYHCIUTEL TPEMS CIIOCO0AMU, a pe3yJIbTaT BBIBECTH Ha dKpPaH B BUJE
TaOJIULIBL:

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

KonnuecTBO 3HAKOB HOCIIE 3AMIATON JOJKHO COOTBETCTBOBATH 3aJaHHON TOYHOCTH.
CnocoObBI BEIUUCIICHUS

1. BBI3BaTh CTAaHAAPTHYIO (PYHKIUIO, ONPECICHHYIO B IPOCTpaHCTBE HMeH Math;

2. BBIUMCICHNE KaKIOTO CIAraeMoro Io-OTJAEIbHOCTH, HCIOIb3ys CaMOCTOSTEIBHO
HalMCaHHbIE NIl 3TOr0 (YHKUIMHU BO3BEJIEHHS B CTETEHb, BHIUUCICHUS MOAYINA, (akTopHaia H,
BO3MOXKHO, IpYTUX QYyHKIIUH;

3. crmaraemble HaJg0 BBIYUCIATH 3()()EKTUBHO, HCIONB3YS Pe3yiabTaThl, MOJIYYEHHBIE Ha
npenpiaymeM mare. be3 wucrnonb3oBaHMs BCIOMOTaTelabHBIX (QYHKUMH (32 MCKIIOUYEHUEM
BapHaHTOB C unciamMu beprymm).

Camu ¢ynkumu f i(X) HEOOXOAMMO peain30BaTh B BHJE OTIACIbHBIX MeromoB double
fi(double x, double e).
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Jlabopamopuaa paboma Ne3 L{uxnwi. Ilocnedogamenvrocmu.
JlaGoparopHast paboTa COCTOUT M3 YSTHIPEX 3aJaHUN

3aoanue 1.

Oo6pabotka mocnenoBarenbHocTer (M-TTK-3.1)

Lenp pabotel. [IpuaymMaTs alrOpUTM W PEHIMTH 33ady Ha MPUMEHEHHE MPOCTEUIIHX
KOHCTPYKIIMH sI3bIKa - IMKJIA W YCIIOBHUS, OCYIIECTBIISSI MOMIATOBBI BBOJ M BBIBOJ JTaHHBIX
(MaccuB UCIOJIB30BATh HENB3S).

Tpebyercst BBeCTH ¢ KIaBUATYPhl HATYpAIIBHOE YHCIIO N, 1ajiee B IIUKJIC 00eCIEYHTh BBOJI
1 00pabOTKYy OCTAIBHBIX JaHHBIX.

JaHbl HaTypajlbHble YuClIAa N, a1, ... , an. OIpeNeNnuTh KOIMYECTBO UJICHOB i
MIOCJICIOBATENBHOCTH a1, ... , n. KPATHBIX 3 ¥ HE KPATHBIX 5.

3aoanue 2. O6pabdotka nocinenoareapHoctTeit (M-TTK-3.2)

Lenp pabotel. [IpuaymMaTs alropuT™M W PEUINTh 33a4ady Ha MPUMEHEHHE MPOCTEHUIINX
KOHCTPYKLUH S3bIKA - [IUKJIA ¥ YCIIOBHS, OCYIIECTBIISAS [TOIArOBbIi BBOJ U BBIBOJI JAHHBIX.

Pemenue 3amaun MOMHKHO OBITH A (GEKTUBHBIM KaK MO BPEMEHH pPAa0OTHL, TaKk H IO
ucrnonb3dyemoir mnamatu. [Iporpammy OyzaeM cuutarh S(QQGEKTUBHOM 1O MaMATH, €ClU
UCIIOJIb3yEMasl aMATh HE 3aBUCUT OT pa3Mepa BXOJHBIX JaHHBIX. [Iporpammy Oyaem cuuTaTh
3¢ (deKTUBHOM 110 BpEMEHHU, €CIIU NIPH YBEIMUEHUH pa3Mepa BXOAHbIX JaHHbIX N B t pa3 (t- nroboe
YHCII0) BpeMsi e€ paboThl yBEIMIUBACTCS HE OoJiee 4eM B t pas.

JlaH CIUCOK TOYEK IUIOCKOCTH C LEJOYMCICHHbBIMU KoopauHatamu. HeoOxomaumo
OIpEAEIUTh:

1) HOMep KoopauHaTHOM YeTBepTH K, B KOTOPOI HAXOIUTCS 0OJIbILE BCEIO TOYEK;

2) Touky A B 3TOI UeTBEPTH, HAUMEHEE YAAJIEHHYIO OT OCel KOOPAMHAT;

3) paccrosiure R 0T 3TO# ToUkM 70 OrKaiieit ocH.

Ecnu B HECKONBKUX YETBEPTSAX PACIOJIOKEHO OJAMHAKOBOE KOJUYECTBO TOYEK, CIEAYET
BBIOpATh Ty 4ETBEPTh, B KOTOPO# BennunHa R mensie. [Ipu paBeHCTBE M KoM4YecTBa TOYEK, U
BeIMUMHbI R HeoO0Xoaumo BbIOpaTh 4eTBepTh ¢ MeHbIIMM HomepoMm K. Ecnu B BbiOpaHHOM
YETBEPTH HECKOJIBKO TOYEK HAXOIATCS HAa OJUHAKOBOM MHHUMAJIBHOM PAacCTOSHUU OT OCeH
KOOpJMHAT, HY’KHO BBIOpATh MEPBYIO MO CMHUCKY. TOUKH, XOTS Obl OJTHA U3 KOOPJIUHAT KOTOPBIX
paBHa HYJIO, CUMTAIOTCA HE NPHUHAUICKAIIMMH HM OJHOM YETBEPTH M HE pacCMaTpPUBAIOTCA.
Hanumure >¢¢exkTuBHyto, B TOM 4uCi€ MO MaMATH, MPOrpaMMmy, KoTopas OyJeT pelaTrh 3Ty
3az1aqy.

OnucaHue BXOJHBIX JaHHbBIX

B nepBoii cTpoke BBOAUTCS OJHO LEJIOE MOJOKUTEIBHOE YUCIIO — KOJINYECTBO TOYEK N.
Kaxnas u3 cnenyromux N CTpOK COAEPKUT KOOPAMHATHI OUEPEIHON TOUKH — JIBa LIEJIBIX YUCIIA
(mepBoe — KOOpJIMHAaTa X, BTOPOE — KOOPJIMHATA Y).

OnucaHuie BHIXOJHBIX TAHHBIX

ITporpamma nomKHa BBIBECTH HOMEp BhIOpaHHOW deTBepTH K, KOIMYEeCTBO TOYEK B HEU
M, kooparHATHI BEIOpAHHOM TOYKK A 1 MUHUMAaJIbHOE paccTosiHue R o 00pasity, mpuBeiéHHOMY
HWXXE B IPUMEDE.

[Iprmep BXOIHBIX JAHHBIX:

7

-34

12

11

04



-2-3

68

121

HpHMep BBIXOJHBIX JAaHHBIX JJIA HpI/IBeI[éHHOFO BBIIIC ITPUMEPA BXOAHBIX JaHHBIX:
K=2

M=3

A=(-12, 1)

R=1

Jlabopamopnas pavoma Ned Oonomepnsvie maccuegnl.
JIaboparopHasi paboTa COCTOUT U3 TPEX 3aTaHUU.

3aoanue 1.

Oo6pabotka ognomepHbix MaccuBoB. (MJI-ITK-3.1)

Lenb paboTel. Pemmmth 3amauy Ha 00pabOTKy OAHOMEPHOTO MaccuBa. TpedyeTcsi BBECTH C
KJIaBHATYphl pa3MEPHOCTh MacCHBa N, Jajiee B IUKJIC BBECTH JIEMEHTHI MaccuBa. [loryueHHbIH
OTBET BBIBECTH Ha 3KpaH.

BapuanTs 3a1anus

JlaHbl HaTypasbHBIC N, M, Henble yucaa a 1, ...,a nub_1, ..., b _m. Bayrpu kaxxnaoi u3
JTAHHBIX MOCIIEIOBATEILHOCTEH HET OBTOPSIONIMXCS WICHOB. [10CTpOUTh 00BEIMHEHNE TaHHBIX
IIOCJIEI0BATEIbHOCTEN.

3aoanue 2.

O6paboTka cepuit moapsia uaynwx snementos. (MA-ITK-3.2)

Llenb paboThl. Pemmth 3a1auy Ha 00pabOTKY OJJHOMEPHOTO MaccuBa. Tpedyercs BBECTH
C KJIaBUATYpPBl Pa3MEPHOCTh MACcCHBA N, JaJiee B LIUKIIC BBECTHU dJIEMEHTH MaccuBa. [lomydeHHbIH
OTBET BbIBECTH Ha 3KpaH. Eciu B pe3ynbTare paboTsl pa3mep Baiiero maccuBa MOXET U3MEHUTCS
B CTOPOHY YBEITHYEHHUS, TO CIEAYET 3apaHee 3TO YUeCTh, CO37aB MaCCHB OOJBILIEro pa3mepa.

Ompenenenue: HazoBeM cepueil rpymnmy moapsia HUAYIIMX OJMHAKOBBIX SJEMEHTOB, a
JUTMHOMN CepUU — KOJIMYECTBO ITHX AJIEMEHTOB (JUIMHA CEPUU MOKET ObITh paBHa 1).

Jan nenouncneHHslii MaccuB A pasmepa N. CpopMupoBath J1Ba HOBBIX 1I€JTOYUCIEHHBIX
MaccuBa B u C oanHakoBOro pasmepa, 3amucaB B MacCUB B JMHBI Bcex cepuil MCXOIHOTO
MaccHBa, a B MaccuB C — 3Hau€HUs 3JIEMEHTOB, 00pa3yOIIUX 3TH CEPUH.

3aoanue 3.

MeTtopl, IpUHUMAIOIIME U BO3BPALLAIOLINE MACCUBBI B Ka4eCTBE MapamMeTpoB. Dailibl.
(MA-MIK-3.3)

IIpy BBIMOJIHEHMHM 3TOTO 3aJaHus HYXHO HCIIOJIB30BaTb OJHOMEPHBIE MACCHUBBI U
HanmucaTtb METOJbI, IPUHUMAIOIIKUEC WU BO3BpAlIaOIME MACCUBEI B KAYECTBC IMapaMCTPOB. KpOMC
NEPEYNCICHHBIX B 3a/laHMsIX METOJOB HEOOXOJMMO pealM30BaTh METOIbl BBOAA M BBIBOJA
MaccuBoB. He cinenyer oObeUHATH B OJIMH METOJ PEaM3allii0 HECKOJIBKUX 3a7ad. MaccuBbl U
UX JUTMHBI B YCIIOBUY 3aJ1a4H 3alMCaHbl 3arJIaBHBIMU OYKBaMU JUTs JTy4IleH YUTaeMOCTH YCIOBHUS.
Ecnu B pe3ynbrare paboTsl pazMep Bariero maccuBa MOKET U3MEHUTCS B CTOPOHY YBEJIMUYEHUS,
TO CJEIyeT 3apaHee 3TO Y4YecTb, CO3/1aB MaccHB OoJbliero pasmepa. VcxoaHble TaHHbIE
cuMThIBaIOTCA U3 (aiina. Pe3ynbrar 3anuceiBaeTcs B Qaiii.

B cootBercTBUM ¢ BapuaHTOM Bam HE0OX0MMO BBITIOJIHHUTH CIIEAYIOIIEE:

N3 nenouncnennoro maccuBa X(N) Bce ueTHbIE AJI€eMEHTHI 3anucarh B maccuB Y (K).
Yaanuth B MaccuBax MaKCHMalIbHBIE 3JIEMEHTHI (MX MOXKET OBITh HECKOJIBbKO). B mporpamme
HamucaTb METo/Abl: (POPMUPOBAHUS MaccuBa Y, MOKCKA MaKCHUMAaJbHOTO 3JIEMEHTA, yAaJeHHS
DIIEMEHTA, YAAJIICHUS MaKCUMAJIbHBIX 2JIEMEHTOB

Jlabopamopnas paboma Ne5 lamuuk cayuaiinvix uucen. @aiinvt. Konmeiinep vector



JlabopaTopHas paboTa COCTOUT U3 ABYX 3aaHHUH.

3aoanue 1.

Haruuk cinyvaiiabeix ncen. (UI-TTK-3.3)

Henb pabotel. HayunThes hopMupoBaTh ¢ MOMOLIBIO JaTUYMKA CIYyYalHBIX YHCeT HaOOPHI
TECTOBBIX JIAHHBIX JIJISl IPOBEPKU KOPPEKTHOCTU PAOOTHI MPOTPAMMBI.

[Tonb3oBarens 3amaeT uMsi TectoBoro Habopa (NameSet, Hampumep test), KOJIHMUECTBO
¢aitnoB B Habope (N), Tunm manHbIX B HaOope (int, double), nuamna3oH 3HaUYEHUH SJIEMEHTOB B
Habope (Min, Max), MakcUMaJIbHO€ 1 MUHUMAJILHO KOJMYECTBO 3eMeHTOB B ¢aiine (LenMin,
LenMax), 1onycTUMOCTbh MOBTOPEHHUS 3JIEMEHTOB (yes, no), He0OXOAUMOCTh COPTUPOBKHU (asc,
desc, none), TUII BBIBOJIA 3JIeMETOB(row, col).

Bam HeoOxomuMo HammcaTh METOJ, KOTOPBIA MO 3aJlaHHBIM MapameTpaM chOpMHUPYET
Ha0Op TECTOBBIX (haitIIOB.

A 3areM Ha cOpMHPOBAHHOM HaOOpE TECTOB MPOBEPHUTH paboTy Barero kona u3 3aganuii
1,2u3.

[Tpumep 1:

NameSet ='test’, N=2, Type ="int', Min = 2, Max = 10, LenMin=4, LenMax = 10, Repeat
='yes', Sort = "asc', TypeOut = 'row'

MoskeT ObITh chopMHUpOBaH HAOOP U3 2-X (halIoB

testO1

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 ObITh cpopMupOBaH Habop U3 3-X (aiiaos

input01

3

0,24

0,01

0,0123

input02

2

1

0

input03

4

0,1

0,2

0,3

0,4

3aoanue 2.

Pa6ota ¢ xonreiinepom vector (M-ITK-3.2)

B mnpoexte «Cxynoillnarut/iBaxnap» 1 sHBaps peuieHo TpaTuth Ha pa3Butue 60%
HaKOIJICHUH BceX yaacTHUKOB. [Ipu a3Tom 20% cambix 60raTeix yyacTHUKOB BHOCAT 80% OT cBOMX
HAKOIUIEHWH, OCTaJIbHbIE YYaCTHUKHM BHOCSIT PaBHBIM MPOLEHT TaKUM 00pa3oM, 4yToObl 0oOmas
CyMMa B3HOCOB BCEX Y4aCTHHKOB cocTaBuia 60%, 0603HaueHHbIE BBILIIE.



3anumuTe B OTBETE JIBA IIENBIX YUCIA: CyMMa B3HOCA OT BCEX «OOTaThIX» y4aCTHUKOB
MpoeKTa U CyMMa B3HOCA yYacCTHHKA C CaMbIM HEOOJBIIMM pa3MepoM HakoruieHuid. Ecnu B
pe3ysbTaTe MOIydatoTcs IPOOHBIE YUCIIA, HY)KHO 3alMCaTh UX LENbIe YacTH.

Bxonnbie nannsie. B mepBoil cTpoke HaTypaibHOe 4uciao N — KOJMYECTBO YYaCTHHUKOB
npoekTa (20 <N < 1000). B cinenyromux N cTpokax HaXOAATCS 3HAUCHUS — pa3Mep HAKOTUICHUA
BCEX TO0JIb30BaTeNIel (Bce Yuciia HaTypaibHble, He npesbimatonue 1000), kaxaoe B OTACIbHON
CTpOKE.

[Tpumep BxomHorO (haiina:

10
10
12
25
25
40
35
18
19
10
12

[Ipu TakuX UCXOAHBIX JAHHBIX OTBET JIOJDKEH Coep KaTh 2 uncia — 60 u 4.

[Ipumeuanue: ecnu npu HaxoxzaeHuu 20% oOT KoJMYecTBa YYAaCTHUKOB IOJIy4aeTcs
HEIIEJI0e YHCII0, HY>KHO B3SITh €r0 LEeIYI0 4acTh.

Jlabopamopnas pavoma Neb6 Oopadomka cmpox
JlaboparopHast paboTa COCTOUT U3 IBYX 3aJJaHUI.

3aoanue 1. (MA-TK-3.2)

Henb pabotel. Pemuth 3amauy Ha o0pabOTKy TeKcTa, MUCNONb3Ysl pyHKIMHU pabOTHI CO
cTpokamH. Bcroy HuUXKe, €clii 3TO HE OroBOPEHO 0c000, Mpennojaraercs, 4To HCXOJHBIM
ABJIIETCS. TEKCTOBBIN (aiin. Eciu He OroBOpeHO yclIoBUEM, TO B TEKCT MOTYT BXOJUTh CJIOBA U3
JATUHCKUX OYKB, IU(PBI, 3HAKU apu(PMETHUECKUX ONEepalluii, TOUKa, 3arsras, mpooell.

Tpebyercst cuntarth TekcT U3 (ailna, BHIBECTH €ro Ha HKpaH, MOCJE pEHIeHUs 3aJa4u
BBIBECTH Ha HKpaH pe3ysbTaT. Perenne 10mkHO ObITh A3 pekTUBHBIM! ! !

CnoBoM, Ha3bIBaeTCs rpymnna OyKB, 3a KOTOPOH U Iepei KOTOPOi CTOUT He OyKBa, a pyroi
CUMBOJ — LU (pa, 3HaK, Tpodes U T.11.

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

BapuaHTsl.

1. TekcTOBBI (aiin COMEPKUT CTPOKY U3 JeCATHUHBIX 1udp, Beero He Goee ueM u3 10°
cumBojioB. ailn obOpa3oBajicsi B pe3ylnbTaTe MOCIEIOBATENBHON 3allUCH  «TalMKOJIOB»
HEKOTOphIX coObITHHl B hopmare HHMM ("ackl u MUHYTHI CAMTHO 1O JiB€ HUGPHI, T.€. Bcero 4
UG psl HA «TaitMkoa», oT 0000 mo 2359) u mpounx CiIy4ailHbIX JaHHBIX. HaliquTe MakcuMalbHO
BO3MO)XKHOE€ KOJMYECTBO MOAPSA] HIYUIMX «TaMKOJOBY» MEXIy (¢GparMeHTaMHu CciaydailHon
uHpopmauuu. Hanpumep, B crpoke 4212231135414447 MOXHO BBLACTUTH TaMKOJABI TpeMs
cnocobamu: 4[2122]3[1135]4[1444]7, 42[1223,1135]4[1444]7 nmm 421[2231,1354,1444]7. B
MOCIIEAHEM Ciy4ae MOJYyYHSIOCh HauOoJbIIee KOJIMUECTBO TaUMKOI0B noApan (3), 3TO YUCIIO U
HY’KHO BBECTH B OTBETE.

3aoanue 2. (MA-TK-3.3)



Lenpb pabotel. Peanu3oBats mmdp npocToii 3aMeHbI M0 33JaHHOMY aJTOPUTMY.

[udp mpocroit 3ameHbsl — MeTon MHMQPPOBaHKS, KOTOPHIA 3aKIII0OYAaeTCS B CO3JAaHUHU
TaOMMIbl MU(POBAHUS IO OINPEeACIEHHOMY alropuTMy. B Takoil Tabnuie kaxmoil OykBe
OTKPBITOI'0 TEKCTa OJJHO3HAYHO COOTBETCTBYET OykBa mudp-rekcra. [ludposanue 3axinrouaercs
B 3aMeHE OYKB OTKPBITOTO TEKCTa coriacHo Tabuuue. st pacimdpoBKU HY>KHO 3HATh TaOIUILY
WIM aJTOPUTM, 10 KOTOPOMY OHa co3jaercs. B 3amaHuu omucaH airopuT™ CO3JaHMS TaKou
Ta0JINLIBL.

B nanHoM 3aaHuu HEOOXOAMMO BBIMOJIHUTD CIEIyIOIIEe:

3amudpoBaTb OPUTHHAIBHBIA TEKCT C IMOMOIIBI0 AJITOPUTMA TMPOCTOW 3aMeHbl (10
BapuaHTaM)

1. 1n1g pa®oTBI XKENATENBbHO B3SITh OCMBICIEHHBIN TEKCT (JIFOOMMYIO KHUT'Y UJIU OTPBIBOK

13 Hee), coaepxaiuii He meHee 10 cTpanuil,

2. TEKCT HYKHO IPOYUTaTh U3 (aiina,

3. 3amm¢pOBaHHBIA TEKCT 3aMUcaTh B (aii.

Pacmmm¢poBath CcBOM TekcT, yOeAMThCS, YTO JCMU(PPOBAHHBI TEKCT COBMAAAET C
HCXOJTHBIM.

st Toro, 4ToOBl OOJIETYUTH AAJIBHEHINYIO paciiM(ppoOBKY TEKCTa B 3agaHuU 2, Oyaem
MPUIEPKUBATHCA CIIEIYIONINX COTJIAICHHI:

e KoaupyeM MH(POM IPOCTOH 3aMEHBI TOJIBKO OYKBBI, BCE OCTAIbHBIE CHMBOJIBI
OCTaBJIsIEM KaK €CTh;
6ykBy E He xomupyem, ocTaBiseM, KaK €CTh;
PETUCTP CUMBOJIOB COXPaHsIEM;
UCIOJIb3YEM MpeABAPUTEIHLHO 00pabOTaHHBINA TEKCT Y3HABAEMOI'O C TIOMOIIIbIO
MTOMCKOBBIX CHUCTEM XYA0XKECTBEHHOT'O MIPOU3BEACHUS (MM €r0 3HAYUTEIbHOM
YacTH).
BapuanTsr.
1. Hudp as FOmmus Lezaps. LHuknmuyeckuii capur andaBuTa BISBO Ha 3 MO3UIIH.

Jlabopamopnas paboma Ne7 Qopadomka 08yMePHbIX MACCUBO8
JlaGopaTopHas paboTa COCTOUT W3 JBYX 3a/IaHHI.

3anaua 6a. (MI-11K-3.2)
Iens pabotsl. Mcnonb3oBaHWe MOANPOrpaMM B 3ajauye Ha 0OpabOTKY JABYMEPHOTO
MaccHBa.
Tpebyetcs BBIBECTH HA SKPAH MEHIO, COCTOSIIEE U3 CIEAYIOUINX TYHKTOB:
BBOJ] MaTPHIIbI C KJIaBUATYPBI,
BBOJ] MaTpHIIbI U3 (aiina,
BBIUHCIICHHE XapaKTEPUCTHKH,
npeoOpa3oBaHue MaTPHULIBI,
revyaTh MaTPHIIBL,
BBIXOJ.
1 o0ecneunTh ero GyHKIIMOHUPOBAHHUE.
BHyTpu mnporpammsl XapakTepucTuka odopmisieTcs B BHIE MeToja C Iepenaueit
napaMeTpoB IO 3HAUYEHHUI0. OTOT METOJ BO3BpalllaeT 3HaueHue OyJIeBCKOrO THIIA;
npeoOpa3oBaHue B BUE METO/Ia C Iepejadeii mapaMeTpos 1o ccbuike. HeoOXouMo oTCnexuBarsb,
OBLT JIU TIPOU3BEJICH BBOJI IAHHBIX JI0 BRIOOPA MMYHKTOB MEHIO, KOTOPBIE 00padaThIBAIOT MATPHILY.
BapuanTsl xapakTepucTuka/ mpeodpasoBaHue.
Xapaxmepucmuxa. B marpure cymecTtByeTr CTpoka, 3JIEMEHTBI KOTOPOM 00pasyroT
CUMMETPUYHYIO I10CJIE0BATENBHOCTD.
IIpeobpazosanue. Y nanuTh U3 MaTPULIBI CTPOKY U CTOJIOEL, HA MEPECEYeHUU KOTOPBIX
pacIoyio’)keH MaKCHUMAaJbHBIA MO MOAYNIO 3JEMEHT (€CIM TaKuX 3JEMEHTOB HECKOJIbKO, TO
MaKCHMaJIbHBIN JIEMEHT C MEHBIIUMU KOAPPUITUECHTAMH).

ook wdE



3angaua 66. (U-11K-3.2)

B tabauiie U3 n CTPOK U N CTOJIOIOB HEKOTOPHIC KJIETKH 3aHATHI MIAPUKAMH, JPYTHE
cBOOOIHBI. BpIOpaH mapuk, KOTOPBIA HYXHO IEPEMECTUTb, W MECTO, KyJda €ro HYXHO
HepeMeCTUTh. BrIOpaHHBIN [IAPKK 32 OJIUH IIIAT IEPEMEIIACTCS B COCEIHIOI0 110 TOPU30HTAIU W
BEPTUKAIN CBOOOIHYIO KIIETKY. TpeOyeTcs BBIICHUTH, BO3MOXKHO JIM TEPEMECTHTh HIAPHK M3

Ha4aJbHOU KJICTKU B 3a1aHHYIO, U €CJIM BO3MOXKHO, TO HaWUTH IIYTh U3 HAMMCHBUICT'O KOJIMYCCTBA
Iaros.

Jlabopamopuas paboma Ne8 Cmpykmypol. Muozogpaiinoswtit npoexm. (AJ1-11K-3.2)

Lenv pabomwi. PazpaboTtaTh CTPYKTYpY (KJIACC) MO OMMCAHUIO BapuaHTa. s CTPYKTyphI
(k1acca) onpeneNuTh METO/Ibl: KOHCTPYKTOP, BBIBOJI IaHHBIX, CpaBHEHUE. VICX0/IHbIE JaHHBIC Ha
BbIOOp moJib30BaTeNs (KiaBuatypa wiu daiin). s XxpaHeHus AaHHBIX UCIOJB30BaTh BEKTOP.
[Teyats BeKTOpa, COPTUPOBKY U TIOUCK JIEMEHTOB B BEKTOPE O(OPMUTH B BUJE PYHKIIHIA.

Bapmuanr 1

Omnmcate cTpykrypy (kimacc) ¢ umeneM STUDENT, coneprxamyro cienyromue nomis: Homep(int);
¢damunust 1 nHUOMAanb(char *, string); Homep rpynmbel  (ab0peBUaTypa crenuansHOCTH, Kype) (char *,
string); ycrieBaeMoCTh (MacCHB U3 IISATH JIEMEHTOB(int)).

HanmcaTs nmporpamMMy, BEITOTHSIOLLYIO CIEAYIOIINE ICHCTBUS:

. BBon mannbIX ((haiin, kIaBuaTypa Ha BEIOOD ITOTB30BATEINS).

. VYTopsAI0YNTh 3aIKCH 110 BO3PACTaHUIO HOMEpa IPYIIIIEL.

. BriBoz Ha 3kpaH amMuiIvii 1 HOMEPOB TPYIII IS BCEX CTYACHTOB, BKIIIOUEHHBIX B CIIHCOK,
ecim cpenHuil 6amn crynenta 6omnbiie K(float).

. BriBozt Ha 9KpaH (haMHIIMH U YCTIEBaEMOCTb ISl BCEX CTYJICHTOB, BKIIFOYEHHBIX B CIIHCOK,

ecnu rpymma paBaa N(char *, string).
Ecnmu wHpoOpManus He HalifieHa, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

[IpenycMoTpeTh BO3MOXKHOCTh PEAAKTUPOBAHHS SJIEMEHTOB CIIMCKAa — yJalieHHe, J00aBJIeHHE,
M3MEHEHHe.

Jabopamopnas paboma N9 I'eomempua+OpenGL. (M-T1K-3.3)

Lenb paboTel. PemuTs 3a1auy 1 0TOOpa3uTh perieHre rpapuuecky Ha SKpaHe.

HcxonHple naHHblE OpOYMTaTh M3 TEKCTOBOro (paiinma. Permnenue m0mkHO OBITH
spdextuBHbIM!!! Vicnonb3ylTe CTpYKTYpHhI AJIs MPEACTABICHUS T€OMETPUUECKUX OOBEKTOB.

3anava ciaeTcs B 2 3Tara.

1 sran: ITocTpoeHne MmaTeMaTHUECKOW MOJIENHN 3a/1a4H, pa3paboTKa allrOpUTMa PEeLIeHHUS,
TECTUPOBAHUE.

2 sran: OTpHCOBKa HalJICHHOTO PEIICHUsI Ha SKpaHe B C UCIOJIb30BaHWEM OMOINOTEKH
OpenGL.

3ananue

MHOroyroiapHuUK Ha IUIOCKOCTH 3a/1a€TCsl KOOpAMHATaMU CBOMX N BepHIMH B MOPSIKE
00x0/1a UX M0 KOHTYPY MO0 YaCOBOM CTpeJKe (KOHTYp caMmoriepecedeHuit He umeer). st 3a1anHoi
TOUYKH Z(X, Y) ONPEeNeTUTh, MPUHAMICKHUT JIU OHA CTOPOHE MHOTOYTOJIbHHUKA WIIH JIE)KUT BHYTPH,
WM BHE €rO.

Jlabopamopnaa  paboma  NelO)  JKaomuwie anzopummeol. unamuueckoe
npozpammupoeanue

Pabota coctouT u3 Tpex 3amanuii a, b u c.

a- YKaIHBIN aITOPUTM

b u ¢ - TMHAMHUYECKOe TPOrpaMMHUPOBAHHE.



Ilepen xomom mporpamMmbl pa3MeliaeTcss TEKCT 3aJaHus(KOMMEHTapuil). 3aTem
MPUBOAUTCS HAOOP TeCTOB. JlaHHBIE JII TECTOB Pa3MENIalOTCs B OTACIBbHBIX (hanmax(*.txt). Kox
MPOrPaMMBbI JIOJKEH COACpXKaTh KOMMEHTAPUH, MOSICHSIONINE OCHOBHBIC YacTu anroputma. Ko
JOJIKEH OBITh CTPYKTYPHUPOBAH.

3aoanue a. (MA-TIK-3.2)

Llenv pabomul. Pemmth 3a1a4y ¢ UCIIOIB30BAaHUEM >KaHOTO allTOPUTMA.

BapuanTsr:

JlaHa JIEKIMOHHAS ayJUTOPUS, B KOTOPOIl HECKOJIBKO MPOPECCOPOB XOTAT MPOUYECTh CBOU
aekuuu. s coctaBieHust pacucanus npodeccopa moaanu 3asBKku, Busa [Sisfi) — Bpems Hauana
U KOHIA JIEKUUH. JIeKIM CUMTAaeTCS OTKPHITHIM MHTEPBAIOM, TO €CTh KaKasi-TO JIEKLIUS MOXET
HA4YaThCd B MOMEHT OKOHYaHHs JIpyroi, 0e3 mepepniBa. COCTaBbTE pacmucaHUe 3aHITHN Tak,
4TOOBI BBITIOJIHUTH MAKCUMAIbHOE KOJIMUECTBO 3asBOK.

BxoaHble 1aHHLIE

B nepBoii crpoke BBoguTcs HarypaibHoe uncio N, He 6omnee 1000 — obiiee KOTUIECTBO
3as1BOK. 3aTeM BBOAUTCSA N CTPOK C ONMUCAHUSMHU 3asIBOK - 10 J[Ba YHCIIA B KaxaoM Si u fi.

apanTupyercs, uro Si<fi. Bpems Hauana u OKOHYaHUS JICKIIUU — HATYPAIBbHOE YUCIIO, HE
npesbiinaet 1440 (B MUHyTax ¢ Hayasa CyTOK :) )

BbixoaHble 1aHHbIE

BreiBequTe OJHO YHMCIO — MakKCUMalIbHOE KOJIMYECTBO 3asBOK, KOTOPBIE MOXKHO
BBITTOJIHUTD.

ITosicHenus1 kK mMpuMepam

Bo BTOpOM nprMepe MOKHO BBITIOJIHHUTH BTOPYIO M TPETHIO 3asBKH.

ITIpumepnbl

BXO/IHbIE JaHHbIE

1

510

BBIXO/IHbIE JAHHbIE

1

BXO/IHbIE JaHHbIE

3

15

23

34

BbIXO/JHbIC TAHHBIC
2

3aoanue b. (MA-TK-3.2)

[Ipu mepepaboTke pagMOAaKTHBHBIX MaTE€pUATIOB OOPa3yrOTCS OTXOIbI TPEX BHUIOB —
0co6o0 omnacHble (Tum A), HeonacHble (Tun B) u coBcem He onachbie (tum C). s ux XpaHeHUsS
WCIIOJIB3YIOTCSI OJTMHAKOBBIE KOHTEHHEPHI. [locie momeniennst 0TX0I0B B KOHTEHHEPHI TTOCIIETHUE
YKJIAJbIBAIOTCA BEPTUKAIBHOM CTONKOM. CTOMKA CYUTAETCSl B3PHIBOONIACHOM, €CJIM B HEW MOJps
unet 0osiee oTHOTO KOHTeMHepa Thuna A. Ctonmka cuutaercss 6€301acHO, eCiii OHA HE SIBIISETCS
B3pbIBOONAacHOU. [[71s1 3amanHOro KonnuecTBa KoHTelHEepoB N ompenenuts 4ncio 6e30MacHbIX
CTOTIOK.

Bxoanbie 1aHHbIC

OnHo uncio 1=N=20.

Boixoanbie 1aHHBbIC

OaHO YMCTI0 — KOJIMYECTBO 0€30MacHbIX BAPUAHTOB (POPMUPOBAHUS CTOIKH.

Ilpumeuanue
B mpumepe U3 ycnoBust cpeu CTONOK JUTMHEI 2 ObIBatOT Oe3omacHbie cTonku THIIOB AB, AC, BA,
BB, BC, CA, CB u CC. Cronku tuna AA SBJISIIOTCS B3pbIBOONACHBIMH.

IIpumepsl



BXOJHBbIC JaHHBbIC

2

BbIXO/JHbIC TAaHHBIC
8

3aoanue c. (M-IK-3.3)
C ceBepa Ha o1 2

Hcxonnble naHHble a1 PoGora 3amucaHbl 3JEKTPOHHOM TaOiaMLbI MPSAMOYTOJbHOM
dopmbl. Po60TY HY)KHO TepeiiTu uepes moie ¢ ceBepa (BEepXHss CTPOKa) Ha 10T (HMKHSS CTPOKA).
OH MOXeT HayaTh nepexo]| ¢ 000N KIETKH BEpXHEW CTPOKM M 3aKOHYUTh Ha JII0OOOH KIleTKe
HIDKHEH cTpoku. C KaxkapM maroM PoOOT mepexoauT B CIEAYIOMIMN PST M MOXET 3a OJIHO
HepeMelleHe MONacTh B OJHY M3 TpeX KIETOK CIeNyloIledl CTPOKHM (Ha KJIETKY HpSAMO MU
0oKkoBBIE C Heif). X0opl TOIBKO BOOK (0€3 CMEHBI CTPOKM) W/MJIM Ha3aj 3anpenieHsl. B kaxmoi
KJIETKE TOJIS JIGKUT MOHeTa JocToMHCTBOM OT 1 g0 100. PoGoT cobupaer Bce MOHETHI IO
MPOUJEHHOMY MapuIpyTy.

N3BectHO, uTo P0OOT coOpan MakcuManbHOE KOJIMYECTBO MOHET, MO ¢ ceBepHOM
rpaHuLbl 1ossl (CBEpXY) JO IOKHOM rpaHuubl nons (cHu3y). B orBere ykaxute nBa uncia —
KOJIMYECTBO MOHET M3 NIEPBOM U MOCIIEIHEN KIIETKA MapIIpyTa.

Jlabopamopnas paboma Nell Cmpykmypot 0anHbiXx.

3aoanue 1. (MJA-TIK-3.2)

Llenv  pabompei. BBINONHUTG peaau3alMi0 MIA0JIOHHOTO OJHOHAIIPABICHHOIO WM
JIBYHAIIPaBJICHHOTO CIKCKa B BHJAE Kiacca. OnpenenuTs I CHOHCKa HEOOXOIMMBIE METOJIBI:
Koncrpykrop, /loGaBieHue 31eMeHTa B CIIMCOK B COPTUPOBAHHOM nopsiiike; [lonck snemenTta no
KpUTEpHIO; YnaneHue sneMenta; PenaktupoBanue snementa; [lewats Bcero crucka; Iledats
3JIEMEHTOB CIMCKA, YJOBJIETBOPSIIOIMX KPUTEPHIO MOKUCKa; [lecTpykTop.

Onwmcate 3amaHHBId Kimacc. Jlms Kimacca ONPENeNUuTh METOIBI: KOHCTPYKTOp (IO
YMOJIYaHHMIO, C TApaMEeTPaMHu ), OIlepaTop BbIBOJIA, OTIEPATOP BBOAA, OIIEPATOP CPABHEHUS, T€TTEPHI
U CETTEPHI, €CIIM OHU HE0OXOAUMBL. VIcXOHbIe TaHHBIE TPOYUTATh U3 TEKCTOBOTO (aiiya MIn C
KOHCOJIM Ha BBIOOP MOJIb30BATENS.

Yemnvie Homepa — o0OHOHanpagienuwvlil chnucox. Heuemnvie mnomepa —
O0BYHANPAGIEHHbLI CRUCOK.

Bapuanr 1

Omnucats knacc ¢ umeHem STUDENT, copeprkammuii cieaytomue nois: Homep; hamMuius
¥ MHUIIAAJIBI; HOMEp TPYIIIBI; YCIIEBaeMOCTh (MAacCUB U3 IIATH JIeMeHTOB). Hamucars nporpammy,
BBITOJIHSIOLIYIO CIIEAYIOLINE ASHCTBUS:

. [TocTpoenne cnvicka, BBOA JaHHBIX ((aiis, KilaBuaTypa Ha BBIOOP TOJIB30BATENS);
3aIMCH B CITUCKE JIOJKHBI OBITh YHOPSII0YEHBI IO BO3PACTAHUIO HOMEpA IPYTIIIbI.

. BriBo Ha dKpaH amMIITUil 1 HOMEPOB TPYII IS BCEX CTYJCHTOB, BKIIFOUCHHBIX B
CITUCOK, eciH cpeHuii 6ann cryaenta 6ombiie K(float).

. BriBo Ha 9KpaH (aMIIIUN U YCIIEBAEMOCTh ISl BCEX CTYACHTOB, BKIIOUEHHBIX B
CIHCOK, eciu rpymmna paBHa N(char *, string).

Ecnu HeT Takux CTyIEHTOB, BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

[IpenycMoTpeTh BO3MOXKHOCTb DPEJAKTHUPOBAHUS DSJEMEHTOB CIHMCKa — yJalleHHe,
nobasiieHne, U3MEHEHHE.

3aoanue 2. (MA-TK-3.3)

Crpykryps! naHHbIX. CIIUCKH, CTEKU, OUEPETH.

Lenv pabomul. B pabote He0OX0IMMO HUCIIOJIB30BATh JUHAMUYECKHUE CTPYKTYPbI TaHHBIX.
Br160p KOHKpETHOM CTPYKTYpPHI (CIUCOK, CTEK U T. [1.) OIpeaesseTcs y100CTBOM HCIIOJIb30BaHMs,
€CJIM B CAaMOM 3aJJaHUU SIBHO HEYKa3aH KOHKPETHBIN BUJ CTPYKTYPBHI.



K Tynuky co croponsl mytd 1 (cM. pHCYHOK)
noabexan mnoesn. Paspemraercst oTuenuTs OT moe3na
OJIMH WX Cpa3y HECKOJIKO NEPBBIX BarOHOB U 3aBE3TU
UX B TYHUK (IIPU JKEJIAHUH, MOXKHO JaKe 3aBE3TH B TYIHK
cpasy Bech noesn). Ilocie 3Toro yactTe U3 ITUX BaroHOB
BBIBE3TH B CTOpOHY IIyTH 2. [Tocie 3Toro MokHo 3aBe3Tu
B TYNHMK €ILIE HECKOJbKO BaroHOB M CHOBa 4acTh
OKa3aBILMXCsI BATOHOB BBIBE3TU B CTOPOHY IyTH 2. M Tak
Janee (Tak, 4TO KaXAbld BarOH MOXKET JIMIIb OJUH pa3
3aexarh C MyTH | B TyNHK, a 3aTe€M OJMH pa3 BbleXaThb U3
TyNHKA Ha YTk 2). 3a€3aTh B TYIHUK C IYTH 2 WIN BbIE3KATh U3 TYIIMKA Ha ITyTh | 3ampemniaercs.
Henb3s ¢ mytu 1 monacte Ha MyTh 2, HE 3a€3Kasi B TYIHUK.

W3BecTHO, B KaKOM MOPSAKE M3HAYAILHO WAYT BaroHsl mnoe3na. Tpedyercs ¢ MOMOLIbIO
yKa3aHHbBIX ONepaluil cienaTh Tak, 4ToObl BaroHbl O€3/1a UIM IO HOPSAKY (CHayana MepBblid,
[IOTOM BTOPOM U T.J., CUUTAs OT TOJOBHI 10€3/1a, €YILLIEr0 M0 IIYTH 2 B CTOPOHY OT TYIIHKA).

MyTtb 1
s

X0

Tynuk

Tt L

Dopmam 6x00HBIX OAHHBIX

Beoautcs uncino N — xonudectBo BaroHoB B noesze (1<N<2000). anpiie uayt Homepa
BaroHOB B TIOPSJKE OT TOJIOBBI T0€3/1a, €AYIIero mo MyTd | B CTOpOHY TymuKa. BaroHsl
MIPOHYMEPOBaHbl HATYpaIbHBIMU YKclaMu OoT 1 10 N, Kaxka0oe U3 KOTOPBIX BCTPEYAeTCs POBHO
OJIVH pa3.

Dopmam 6bIXOOHBIX OAHHBIX

Ecnm cnenath Tak, 4To0BI BaroHsl mUId B mopsiike oT 1 10 N, cuuTas OT roJIoBHI 1MOe3/1a,
KOra MOe3J MOENeT MO MyTH 2 W3 TYINHKA, MOXKHO, BBIBEIUTE JCUCTBUS, KOTOpPHIE HY>KHO
npojenats ¢ noe3aoM. Kaxoe aelicTBre OMUCHIBACTCA IBYMS YUCIAMU: TUIIOM U KOJUYECTBOM
BaroHOB:

. €CJTH HY>KHO 3aBe3TH ¢ yTH | B Tynuk K BaroHOB, JT0J)KHO OBbITh BBIBEICHO CHavYaa
grcio 1, a 3atem — yucio K (K>1),
. €CII HYXKHO BBIBE3TH M3 TYyIHKa Ha MyTh 2 K BaroHoB, JOJKHO OBITh BBIBEIACHO

CHavaja 4ucio 2, a 3areM — uucio K (K>1).

Ecnu BO3MOKHO HECKOJIBKO IMOCIIE0BATEIBHOCTEH NEHCTBHIA, MPUBOAALIINX K HY)KHOMY
pe3yabTaTy, BBIBEIUTE JTIO0YIO U3 HUX.

Ecnu BEICTPOUTH BaroHs! 10 MOPSAKY HEBO3MOXKHO, BRIBETUTE OHO 9Hcio 0.

Ilpumepoi
b.in b.out
3 13
321 23
4 12
4132 21
12
23
3 0
2 31

Jlabopamopnas paboma Nel2 Bunapnuie depesvn

3aoanue 1 (MA-TIK-3.1)



Hammcare mporpammy, obecrnedmBaroniyro padoTy €O COalaHCUPOBAaHHBIM JIEPEBOM:
CO3aHKMe HOBOTO JepeBa u3 N 3JIEMEHTOB, J0OaBICHHE/ yAalICHUE dJIEMEHTa, IPOCMOTP JIEpPeBa,
OUYUCTKA JIEPEeBa, MOJICYET TITyOUHBI.

JepeBbs1 001I€r0 BHIA

Hepeso obwezo suda (Kaxpaas BepIIMHA KOTOPOT'O MOXXET MUMETh HMPOHM3BOJIBHOE YHUCIIO
JIOYEPHUX BEPUINH, PACIIOIOKEHHBIX B PUKCUPOBAHHOM MOPSAIKE B HAIIPABJIICHUH CJIEBa HAIPABO)
pean3yeTcs ¢ MOMOINbI0 Habopa cBs3aHHBIX 3anuceil Tuna TNode cienyromum odpazom: s
Ka)KI0W BHYTpeHHEH BepluHbl ee noje Left comepxut ykazaTtenb Ha ee MepBylo (T. €. JIEBYIO)
JIOYEPHIOIO BEPIINHY, a mojie Right — yka3atens Ha ero nmpaBoro Opara, T. €. BEpIIMHY, HMEIOIIYIO
B JiepeBe o0uiero Buaa Toro e poautens. [lone Right kopHs nepeBa o61iero Bujga Bcerjaa paBHO
NULL, Tak kak KOpeHb OpaTheB HE UMEET.

Cnocob 3a0anus depesa 0dwe2o euoa:

JlaHa cTpoka S, conepikalias ONMCaHHe HEIYCTOro JepeBa OOIIero BUIA B CICIYIOIIEM
dbopmare:

<nepeBo> = <BepmuHa> |
<BepIIMHA>(<CIHCOK MOJI/IEPEBHEB>)
<CIIUCOK NOJJEPEBLEB> = <zaepeBo> \

<AepeBO>,<CIHHUCOK NOJJICPEBLEB>

<BepHIMHA> <1e10€ YUCJI0>
Hampumep, «3(2,7(6,4,5),8(4(2,3), 5(1)))» (mpo0emnbl  OTCYTCTBYIOT, BEPIIMHBI-CECTPBI
MEePEUUCIIAIOTCS B MOpsAKe ciieBa Hampaso). Co3gaTh JepeBO OOIIEr0 BHUIA IO OMHCAHUIO,
MPUBEICHHOMY B S, U BBIBECTH YKa3aTelb HA €ro KOPEHb.

3aoanue 2 (MA-TIK-3.2)

Jlana cTpoka, onuceiBaroas AepeBo oouiero sujaa. Jlro0as BepimHa HCXOJHOTO JepeBa
uMeeT He Oomnee NBYyX AouepHux BepiruH. [loctpouth nepeBo mo crpoke. CoznaTh OMHapHOE
JIEPEBO, COOTBETCTBYIOIIEE HCXOHOMY JIEPEBY OOIIETO BH/IA, M BBHITIOJIHUTH €0 00X0/1 B IIUPUHY.
CuuTtaTh, UTO TepBas TOUEPHsS BEpIIMHA 000N BEPIIUHEI AepeBa 00IIEro BUa COOTBETCTBYET
JIEBOM J0UYEpHEH BepIInHE B OMHAPHOM JIepEeBe.

Jabopamopnas paboma Nel3 OOIL. Buoaruomexku (UJ-TTK-3.1)

I. B cooTBeTcTBMM C BapuaHTOM 3aJaHug  pa3paboTarh KiIacc U MPOrpaMmy,
WUTIOCTPUPYIOIIYIO €r0 BO3MOXHOCTH (MEHIO JJIsi JIEMOHCTpAallMM BCEX BO3MOXKHOCTEM).
TpebdoBanus k kJiaccy:

- 00s13aTeNbHO Hanuuue 3aKkpuimoi (private) u omxpoimoii (public) uacmeii;

- 00513aTeNbHO Hanuvue noJia MuUna yKazamens B 3aKpbITON YacTH.

- KJacc JOJKEH WMEeTb, no KpauHeu Mepe, TPU KOHCTPYKTOpA, OMNpPEIEICHHbIX
IPOTPAMMUCTOM: KOHCHIPYKMOP HO YMOAYAHUIO, KOHCMPYKMOp ¢ napamempamu (umeem
CRUCOK UHUWUATU3AUUL) U KOHCIMPYKMOP KONUPOBAHUSL;

- HeoOXoauMO  3aJaTb  HAOOp Memooo8 O0nA  NOJYHYeHUA  3HAYEHUH U
Moougukayuu ToNel JaHHBIX, HAXOAIIUXCS B 3aKphITOM YacTu kiacca(Set, Get);

- ans pa3pabOTaHHOIO Kjacca JTOJDKHBI OBITh mepezpyicensvt onepayuit. apudmerny
ecKas, CpaBHEHUSA(AJS YHuClia U CTPOKH), NPUCBAWBaHUA M T.M.. BpiOOp meperpyxkaeMbix
orepanuii onpeaenseTcss CEeMaHTUKOM MpeIMeTHOM 00acTu.

- UIsl  pa3pabOTaHHOrO Kjacca JOJDKHBI OBITh NEPErpYyKEHbl  Onepayus 6vleooa
(Opyscecmeennasn pynkyus).

- KJIacC JIOJKEH UMETh 0ecmpyKmop.



Jlnst Kiacca onpeeNuTh 3aroJIOBOUHbIN (hailn u ¢aiin peanuzanum.

TpeboBanue Kk mporpamme:

1. [TocTponTh MaccuUB Ha OCHOBE Pa3pabOTAaHHOTO Kiacca. 3aloJHEHHE MacCHUBa
peann30BaTh ABYMs cliocoOaMu: uTeHue u3 (ailsia 1 BBOJ C KIaBHATYPBHI.

2. Jlo6aBuTh 0opadomky ucknrouenuii «hailsl He HAUICHY, «OIUOKA YTEHUS JAHHBIX
u3 ¢ailia», «HEKOPPEKTHBIE JAHHBIEY.

3. OTcopTupoBaTh MAacCUB, HCIIOJB3YSl TIEPETPYKEHHbIE OIepald CpPaBHEHUS
Bamero knmacca n (yHKIMio-mabaoH COPTUPOBKU. Pe3ynbTaT cOpTUpOBKHM 3amucarh B (paii.
(Popmat BXOJHOTO M BBIXOJHOTO (haiiia JOIKHBI COBIAIATh. )

BapuanTbl 3a1anuii

1. [Tonmutnueckas naprtusa (HasBanue, Anpec, PykoBonutens, KonnuecTBeHHBIM
coctaB, KonuuecTBO rosiocoB coOpaHHBIX B MOMJEPXKKY MU T.1.). Bo3MoxHble onepauuu uist
neperpy3ku: cpaBHeHue (KommuecTBO TonocoB coOpaHHBIX B MOMIEPKKY), + (YBennueHue
KOJINYECTBA I'0JIOCOB COOPAHHBIX B MOJIEPIKKY).

Jns knacca, pazpaboTtanHoro B jaboparopHoii padore Ne 13 moCTpoUTh crmamuueckyro u
OUHAMUUecKylo oubdauomexu.
Pa3paboraTe npunokeHusi, UCIONb3YIOIINE 3TH OUOINOTEKH.

2. Cnucok BONPOCOB U (WJIN) 3aaHUIi 1JIs1 MPOBeIeHHS MPOMEKYTOYHON aTTecTaAlluu

1 cemecmp
AnropurMm. CoiictBa. Crioco0Obl 3anucH.

Mammuna TrropuHra.

ApXUTEKTypa KOMIIBIOTEPA.

Ctpykrypa nporpaMmsl. 3arojioBodHble daiiibl, (aitnel peanuszanuu. [Ipenpoieccop.
[Tonstue nepemennoi. Tunbl qaHHBIX. O0MaCTH BUAMMOCTH. BpeMs Ku3HH.
Apudmerndeckue, toruueckue onepanuu. [Ipuopurer.

Apudmernka ykazareneid. CBsi3b MEXy yKa3zaTeasiMu U MaccuBamMu. CChUIKH.
[MotokoBsiii BBOA-BBIBOJ (i0Stream). Mcronb30BaHre MaHHUITYISITOPOB.
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. YcnoBHbIf onieparop. Onepatop BeIOOpA.

10. Bwuabl nUKIIOB.

11. IlceBnocnyuaiinpie uucna. IlomydeHue Ienoro(BemeCTBEHHOIO) YHCIa M3 33aJaHHOTO
orpeska [a, b]

12. Onnomepnble MaccuBbl. CTaTHyeckas naMsaTh. JJMHaMUUecKas MaMsTh.

13. CoptupoBka BeIOOpOM. Tpyn0eMKOCTb.

14. CoptupoBka ooMeHoM. Monudukanuu. TpyT10eMKOCTb.

15. CoptupoBka BctaBkamu. Monupukanuu. TpynoemMKocCTb.

16. Beictpas copTupoBKa. Tpyr10eMKOCTb.

17. CoptupoBka cinusiHueM. Tpy10eMKOCTb.

18. 3agaum nmomcka MUHUMYMa (MAaKCUMYyMa) U €r0 HOMepa B OIHOMEPHOM MacCHBE.

19. TMouck B omHoMepHOM MaccuBe(JInHeHbIH). Tpya0eMKOCTb.

20. bunapHbIif mouck. BuHapHBINA MOUCK MO OTBETY.

21. V3menenue maccuBa (Jlo0aBieHue, yialeHue 3JeMeHTOB). Tpya0eMKOCTb.

22. CraTudecKue IByMEpHbIE MaCCHUBBI.

23. JlnHaMU4YecKHe IByMEpPHBIE MaCCHUBBI

24. Oynknuu. CriocoOsl mepeayn mapaMmeTpoB.

25. Pexypcusnble pynknuu. Anroput™ Eskmmma (HO/).



26. Pabota c daitnamu (fstream).
27. ®dynkuuum paboTsl co crpokamu. brubnmorexka string.h
28. ®dynkuuu paboTel co crpokamu. bubnmoreka string

[TpumepHBIii OHIIET K 3a4eTy.

Hajigute omumoKy.

TpeboBanoch HamucaThb MporpamMmy, IPH BBIIOJHEHUU KOTOPOM C KJIABHATYpPbI
CUMTHIBAaeTCA HaTypaibHOe uncio N, He mpeBocxoasmee 10°, u BrBomUTCS mponsBeneHue mupp
sToro yucia. Ctaxép TOPONUICS U Haucall IPOrpaMMy HETIPaBUIIbLHO

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

N=N/190;

3

cout << product;
}
ITocnenoBarenbHO BBIIOIHUTE CIEAYIOLIEE.
1. Uro BeIBEET Iporpamma npu BBoje uucia 4387
2. [TpuBeauTe nMpuMep 4Mcia, TAKOTO YTO HECMOTPSI HAa OIIMOKM IIPOrpamMMa BbIIAET

BEPHBII pe3yJIbTar.

3. HaiinuTe B mporpamme Bce OIMOKY (M3BECTHO, YTO UX HE OoJiee ABYX) U UCHIPABbTE

ux. JIna xaxaoi OMMOKU BBIMTUIIUTE CTPOKY, B KOTOPOH OHA JOMYIIEHA, U TMPUBEAUTE ITY KE
CTPOKY B HCIPABJIECHHOM BUJIE.

Yro nenaer qaHHasi nporpamma?

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

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

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

¥

3aganue HAa HANMCAHHUE KOAA

Hamumcarp QyHKIHIO, TPUHUMAIONTYIO Ha BXOJ MPOW3BOJIBHOE IIETOYHNCICHHOE 3HAUCHUE
¥ BO3BPAIIAIOIIYIO CTPOKY, COJAEPIKAIIYIO €ro MPEeCTAaBICHUE B TBONYHOU CUCTEME UCUNCIICHUSI.

Hexnaparus.
void NumberAsBinary( char* _result,/ cmpoka c pe3yibmamom



unsignedint __number// npou3eonbHOE

Oxuaemslii
Hamnpumep, nst uncna 13 nanHas QyHKIUs J0KHA BEpHYTH cTpoky "1101".
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2 cemecmp

Crpykrypsl (struct). IIpumepsr.

Crek.

Ouepenp.

Ouepenb ¢ IPUOPUTETAMH.

Jex.

JIMHEHBIN CIIMCOK.

HepeBbs. CriocoObl IpecTaBIEHUS.

ABJI-nepeBo. banancuposka. [Ipumepsi.

CrniocoOsl opraHu3auu aepeBa Npou3BOJIILHOTO Buaa. [Ipumepsl.

. JluHaMuyeckoe nporpaMMupoBaHue cBepXy BHU3. [Ipumepsl.

. [AnHamuueckoe nporpaMMupoBaHue CHU3Y BBepX. [Ipumepsl.

. ABymepHas nuHamuka. 3amada o prok3ake. C moBropenusimu. [lpumepsr.
. 3agmaua o prok3ake. be3 nosropenuii. [Ipumepsr.

. Kannbie alropuT™MBI.

OOII. AGcTpakius, MHKANCYIISIHS, MOTUMOPPHU3M, HACTIETOBaHUE.

. Cratnueckas OuOIMoOTEKA.
. InHamuueckas OnOIMOTEKA.

qucjio

pe3yJibTar.

. bubmmorexa OpenGL. CtpykTypa nporpaMmmbl, OCHOBHbIE I'padU4eCcKre TPUMHUTHBEI.



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

MeToanyeckue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

OcHoBHOI (popmoli H3NOKEeHHA y4deOHOro Mmarepuana mo aucuuruinHe «lIpakTukym 1o
OCHOBaM TPOTPAMMHPOBAHUS» SBISIOTCS JIGKIUH JUCUUIUIMHBI «OCHOBBI MPOTPAMMHUPOBAHUY,
npudeM B opMme JeKuu-0eceapl Wik MacTep-Kiacca. DTO CBA3aHO C TeM, 4To A (hopMupoBaHUs
AITOPUTMUYECKOTO MBIIIJICHUS! HEOOXOAUM OTBIT (hOPMATH3ALNH 33724 U UX TOATAITHOTO PEIICHHUS.
JlaGopatopusie 3aHaTUS «IIpaKTHKYM 1O OCHOBaM NMPOTPaMMHUPOBAHUS HALIECICHBI HAa 3aKPETICHNE
JEKIIMOHHOTO MaTepualia IMyTeM NPUMEHEHHs ero K KOHKPETHBIM 3aJadaM M OTpaboTKa HABBIKOB
paboThel MO pa3paboTKe aaropuTMOB, KOAHWPOBAHWIO HMH(OpPMALMK WM PabOThl C Pa3TUYHBIM
MIPOrpaMMHBIM 00€CTIEUEHUEM.

Jlyis yCHemHoro OCBOEHHSI JUCUUIUIMHBI OYEHb Ba)KHO PELIEHUE JOCTATOYHO OOJBIIOTO
KOJIMYECTBA 3a/1a4, TPEOYIOUINX pa3pabOTKH ajJropuTMa M HalMCaHUs MPOTrPaMMBbl, KaK B ayTUTOPHH,
TaK U CaMOCTOSITENIbHO B KayecTBE AOMAIIHUX 3anaHuil. [Ipumeps! pemenus 3agau pa3OuparoTcs Ha
JEKIHAX U MPAKTUYECKUX 3aHATHUIX, IPH HEOOXOAUMOCTH 110 HauboJiee TPYAHBIM TeMaM MPOBOIATCS
JIOTIOJTHUTENIbHBIE KOHCYNbTali. OCHOBHAS 1IeTh PELICHUS 3a7a4 — CPOPMUPOBATH AT OPUTMHUYECKOE
MpinuieHne. [ pemieHus Bcex 3agad HEoOXOAWMO 3HATh M IOHMMATh JICKIIMOHHBIM MaTephal.
[TosTOMY B mpornecce U3y4eHus: TUCIUILTHHBL PEKOMEHIYeTCs peryJIsipHOE TIOBTOPEHHE IPOHACHHOTO
JEKIIMOHHOTO MaTepuaia. Marepual, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUSIX, HEOOXOIUMO JJ0Ma eIlIe pa3
npopalaTeiBaTh M MPHU HEOOXOAMMOCTH AOMOJHATH HH(OpMaLeH, MOTydeHHOW Ha KOHCY/IbTAILIUAX,
MPAKTHYECKUX 3aHATHIX WIN U3 y4eOHOH JINTEPATYPHI.

Bonbiioe BHUMaHMe JAOKHO OBITH yIAEIEHO BBHIMOJHEHHUIO JAOMAalIHeld paboTsl. B kauecTBe
3aJJaHUM JJI1 CaMOCTOSITENIbHOM pPabOThl JOMa CTyJEHTaM NpeaararoTcsl 3aJayd, aHaJIOTUYHBIE
pa300paHHBIM Ha JIEKIMAX M TMPAKTUYECKUX 3aHATUSAX WIM HEMHOTO OoJiee CIOXKHBIC, KOTOpbIE
SIBIISIFOTCS. PE3YJITATOM OOBEIMHEHHsI HECKOJIBKUX 0a30BbIX 3a/1a4. 3a/1a4M CIAIOTCS Yepe3 CUCTEMY
SIHIeKC-KOHTECT, 00sI3aTebHBI K PEIICHUIO TPU 337a4l U3 KaXXI0TO Typa.

Jlnst 6oiee TIIyOOKOTO YCBOGHUS MaTepHana B TeUeHHE 00yUeHHsI TPOBOISATCS KOHCYIbTALUU
(mpu HEoOXOAMMOCTH) MO paz0dopy 3aJaHuil AT CAMOCTOSTENBHOM pabOTHl, KOTOpPHIC BBI3BAIN
3aTpyAHEHUS.

B koHI11e Ka)kA0r0 ceMecTpa CTYAEHTHI CAAI0T 3a4eT. 3a4eT BBICTABIISETCS aBTOMATHYECKU ITPU
YCIIOBUM CIIa4M BCeX JabOpaTOpHBIX paboOT, MpU HEOOXOAMMOCTH MOKET OBITh MPOBEJEH YCTHBIN
3a4eT 10 BOIPOCaM U3 CIMCKA.



