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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Jucuumnuza "[IpakTUKyM [0 OCHOBaM NpPOTpaMMHUpPOBaHUS" HAlEJIeHa Ha IOATOTOBKY
CTYAEHTOB K JIeATEJIbHOCTH, CBA3aHHON C pa3pabOTKON MPOrpaMMHOI0 00ecredeHus Ui pelieHus
npoeCCHOHATBHBIX 3aJad, M, SBISETCS OIHMM 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 aHAJTU30M, BHEIPEHUEM H COTIPOBOKICHHEM.

Ilenvio u3zyuenua NAHHON NUCLMILIMHBI SBJSETCS O3HAKOMJIEHHE CTYIEHTOB C MOHSATHEM
QITOPUTMA, CIoco0aMM M CpPEeACTBAMM MX IPEICTABICHMS, pa3IMYHBIMU HapagurMamu
OpOrpaMMHUpPOBaHUs,  Kilaccu(ukanueln ¢ SBOJIOLUMEH  S3BIKOB  MPOTPAMMHUpPOBAHHS, U
COBPEMEHHBIMU TEHJCHLUMAMU HMX Pa3BUTHUS, a TAaKKe JETAJbHOE H3y4EHHE OJIHOTO U3 SI3bIKOB
BBICOKOTO ypOBHS (s13bIK C++).

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlaHHas JAUCUUIUIMHA OTHOCHTCA K 00s3aTelbHON YacTH 0Opa3oBaTeNbHOM MporpaMmbl U
BXOJUT B MOJlyJIb «OCHOBBI POrpaMMHUPOBaHUA». [/l yCHemHOTro yCBOEHUS JAaHHON AUCHUIIIIMHBI
HE00X0/UMO, 4YTOObI CTYIEHT OBJaJel TakKe 3HAHUSIMM, YMEHUSMH M HaBbIKAMM, KOTOpbIE
bopMHUpPYIOTCS B TMPOIECCe HM3YYCHHsS IUCHUIUIMH: «MareMaTuueckuil aHaimsy, «AJredpa u
reoMeTpusl», «JlMCKpeTHas MaTeMaTHKay - 3HaTb OCHOBHBIE ITOHATHS U METOJbl MaTEMATHYECKOTO
aHanmm3a, aiureOppl, TEOMETPUH; YMETh pemaTh 33dadydl TEOpUH MpenesoB  (GyHKIUH,
T pepeHIMpOBaHUs, UHTETPUPOBAHUS U DPa3yIoKeHUs (YHKUMNA B psAIbl; BIaJETh HaBbIKAMU
MCIIOJIb30BaHUsl CTaHJAPTHBIX METO/I0B U MOJIEJIEH MaTEMaTUYECKOr0 aHaJIn3a U UX IPUMEHEHUs K
PEILIEHUIO TPUKIAIHBIX 3a7ad.

3HaHMS W HaBBIKM, IOJYYEHHbIE MPU HU3YyYEHUH IUCUUIUIMHBI "lIpakTHKyM 1o OCHOBaM
OpOrpaMMHUpPOBaHUs ",  HUCIONB3YIOTCS  y4YallMMHUCS  HpU  M3YYEHUH  MOCJEAYIOIIMX
o0uienpoecCHoOHaNbHBIX U CHEUMATBHBIX JUCHUIUIMH KOMIBIOTEPHOIO ILMKJIA, B YacCTHOCTH
JUCHUIUIMH “OnepanuoHHble cucTeMbl U 000510ukn”, "CTPYKTYphl U aJrOPUTMBbI KOMIBIOTEPHON
00paboTKM JaHHBIX'. 3HAHUS W TNPAKTUYECKHE HaBBIKH, NOJyYEHHBIE B PE3yJbTaTe OCBOEHUS
JUCLUIUIMHBL, UCHOJNB3YIOTCS CTYIEHTaMM IHpHU pa3paboTKe KYpCOBBIX M JAMIUIOMHBIX paloT, B
Hay4YHO-HUCCIIEJ0BATENIBCKON paboTe.

3. [llianupyemble pe3yabTaTbl 00y4eHHs MO AUCHHUIJIHHE, COOTHECEHHbIE ¢ MUIAHUPYEMBIMH
pe3yJbTaTaMH OCBOCHHA 00pPa30BaTeJIbHON NPOrPaMMBI

[Ipouecc n3yyeHs: TUCIUIUIMHBI HANpaBiieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHINN
B coorBercTBUM ¢ PI'OC BO, OOII BO 1 npuobperenus cieayronmx 3HaH|i, yMeHu, HaBBIKOB U
(nnn) ombITa AEATETHHOCTH:

dopMmupyemasn HNapnkaTop 1ocTHKEHHUSA Ilepedyenn
KOMIIeTeHIAS KOMIIeTeHIIN U IUIAHMPYEMBIX Pe3yJIbTaTOB 00y4YeHusl
(xkoa u popmyaupoBka) | (xox u GopmMyJIHPOBKA)

Oo6menpodgeccuoHaIbLHbIE KOMIIETEHITHT

OIIK-4 HN-OIIK-4.3 Baaneer:

Crioco0€eH HaxOduTh, Nmeet npakTuieckuii - IPAKTUYECKUM OTIBITOM PUMEHEHHS
aHaJIH?,PIpOBaTB, OIIBIT HpI/IMeHeHI/IH COBpeMeHHOFO MaATEMATUYCCKOT O aHHapaTa,
pealln30BLIBATh COBPEMEHHOT0 CBSI3aHHOTO C ITPOEKTUPOBaHUEM, Pa3pabOTKOH,

NporpaMMHO 1 MAaTCMAaTHUICCKOI'O peanmauneﬁ n OHGHKOﬁ Ka4ueCTBa




HCIIOJIb30BaTh Ha
MPAKTHKE
MaTeMaTU4YeCKue
aJTOPUTMBI, B TOM YHUCIIE
C IpUMEHEHHEM

amnmapara, CBI3aHHOTO C
MIPOEKTHPOBAHUEM,
pa3paboTKoi,
peanu3anren u OLEHKON
KadecTBa MPOTPAMMHBIX

MPOTrPaMMHBIX MTPOAYKTOB M MPOTPAMMHBIX
KOMIUIEKCOB B PA3JIMYHBIX 00JI1aCTAX
YeJI0BEYECKOH 1eATeIbHOCTH

— HaBBIKaMH aJITOPUTMHUECKOTO MBIIIJICHMS.

COBPEMEHHBIX MPOAYKTOB U
BBIYKCIIUTEIbHBIX MIPOrPaMMHBIX
CHCTEM KOMIUIEKCOB B Pa3IMYHBIX

001acTsIX YeIoBeYeCKOoi

EeSITEILHOCTH
OIIK-5 HN-OIIK-5.1 3HaTh:
Croco0€eH IOHMMATh [ToHuMaeT IPUHIUIIBI — COBPEMCHHBIC TEXHOJIOTHH
IIPUHLIUIIBL PA0OTHI PpabOThI COBPEMEHHBIX IIPOrPaMMHUPOBAHUS

COBPEMEHHBIX
UHGOPMAITUOHHBIX
TEXHOJIOTHH 1
HCITOJIB30BaTh UX IS
peleHus 3a1a4
npodecCHOHATBHOMN
JIeSITEIbHOCTH

WHPOPMALTUOHHBIX
TEXHOJIOTUI

H-OIIK-5.3

Peanuzyer npuHIMITEL
paboThl COBpEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJIOTHH JIJISl peIICHHUS
3a51a4 npoecCuoHaIbHON
JeSITEITBHOCTH

— 00IIKe MPUHIUIBI TOCTPOSHHS U
HCIIOJIb30BaHMS COBPEMEHHBIX SI3bIKOB
MIPOrpaMMHUPOBaHUS BBICOKOTO YPOBHSI;

— 0a30BbIC CTPYKTYPHI TaHHBIX.

— OCHOBBI ITPOrpaMMHUpPOBaHU Ha si3bike C++;
— IPUHLUIBI pa3pabOTKU IPOrpaMM U
OTJIENBHBIX TPOrPaMMHBIX MOYJIEH.

— IPUHIUTIBI TPOLEAYPHOTO  0OBEKTHO-
OPUEHTUPOBAHHOTO IIPOTPAMMHPOBAHUS
Ymersn:

— paboTaTh C COBPEMEHHBIMU CUCTEMaMHU
MPOTrPaMMHUPOBAHUS, BKITIOUAst 00BEKTHO-
OpUEHTUPOBAHHBIE;

— COCTaBJIATH IPOrPaMMBbI Ha SI3bIKE
MPOrpaMMHUPOBAHUS BHICOKOT'O YPOBHS JIS
pEIIECHUs BEIYMCIIUTENBHBIX 3a4a4 U 3a1a4
00paboTku nHPOpPMALIHN;

— IPOBOJIUTH OLIEHKY CJIOXHOCTH aJlTOPUTMOB;
— IIOJIB30BaThCSl HHCTPYMEHTAIBHBIMHU
CpeacTBaMU Ui Pa3pabOTKU NPUKIATHBIX
MPUWIOKEHUM.

- TECTUPOBATh U OTIAKMBATH IPOTPaMMBbI;
Baapers:

— METOJUKaMHU COBPEMEHHON TEXHOJIOTHH
MPOrpaMMHUPOBAHUSL.

OIIK-6
CnocoOeH
pa3zpabaTbIiBaTh
aJITOPUTMBI U
KOMITBIOTEPHBIC

H-OIIK-6.1
PazpabateiBaeT
ITOPUTMBI PEIICHUS
MPaKTUYECKUX 3a71a4 B
o0nactu

3HaTh:

— CpEJICTBA OTMMCAHHS AITOPUTMOB;

— pa3anHHe Hapa}:[I/IFMI)I HpOFpaMMI/IpOBaHI/IH.
Biagerh HAaBLIKAMMU:

— Ppa3paboTKH aJrOPUTMOB PEICHHUS THITOBBIX

HPOTPaMMBI, IPUTOIHBIE | TTPOPECCHOHATBHON npodeccnoHanbHBIX 337134,

JUTSL IPAKTHYECKOTO JeSITETBHOCTH — HCIOJIb30BaHUsI MHCTPYMEHTANBHBIX CPEJICTB

HNPUMEHEHUS JUISL CO3/IaHMs, OTIIAJKH U TECTUPOBAHHMS
IpOrpaMM M OTAEIBHBIX MOJyJIel, OMOINOTEeK

YHuBepcajibHble KOMIIETEHIIUH

YK-1 HN-YK-1.1 3Haer:

Crioco0eH ocymecTBIATh | 3HAET MPUHIUIBI cOopa, - IPUHLMIIEL cOopa, 0TOOpa U 0000IeHHS

MOMCK, KpUTHUECKUI orbopa u 06001IeHus UHpOPMaLH

aHaJIN3 ¥ CUHTE3
UHQOpMAIIH,
NPUMEHSTH CHCTEMHBIH
TIOJIXOJT JIJISl pEeIIeHHUS
MOCTABJICHHBIX 33124

rH(popMaIuu

Baaneer HaBbIKAMM:

- pabOTHI C HAYYHO-TEXHUYIECKOM JTUTEPATYpPOil 1
TEXHUYECKOM TOKyMEHTaIUel 1o
MPOrpaMMHOMY 00ECTICUEHHIO.

— OILICHMBAHMS KauecTBa I'OTOBOI'O
MIPOTPaMMHOTO MPOAYKTA




YK-2

CrocobeH omnpenensiTh
KpYT 3a7a4 B paMKax
MOCTABJICHHOM TICTTU U
BBIOMpATh ONTUMATbHBIE
CITOCOOBI MX PEIICHU,
UCXOsI U3 ICHCTBYIOIIMX
MPABOBBIX HOPM,
UMEIOIINXCS PECYpCOB U
OrpaHUYECHUMN

HU-YK-2.2

YMeeT onpenenarb Kpyr
3a1a4d B paMKax
n30paHHBIX BUJIOB

PO eCCHOHATTEHOM

eI TeNbHOCTH,
IJIAHUPOBAThH
COOCTBEHHYIO
JeSITeTbHOCTh UCXOMA U3
HUMEIOIINXCS PECYPCOB;
COOTHOCHUTb INIABHOE U
BTOPOCTETIEHHOE, PelIaTh
[TOCTaBJICHHBIE 33291 B
pamkax u30paHHBIX BUJIOB
PO eCCHOHATTEHOM
JIeSITeTbHOCTH

YmMmeer:

- (hopManm30BaTH MOCTABIICHHYIO 33/1a9y;

- 0(OpMIISITH TPOTPaMMHYIO TOKYMEHTAIHIO
- OIIpEACIATh KPYT 3aaa4 B paMKax I/I36paHHI)IX
BHIOB TIpO(hecCHOHaTBHOM AeATEITHPHOCTH,

- INTAaHUPOBATH CO6CTB€HHYIO OCATCIIBHOCTD
MCXOJs U3 UMEIOLITUXCS PECYpPCOB;

- COOTHOCHUTD I'NTaBHOC U BTOPOCTCIICHHOC,

- p€inaTh NOCTAaBJICHHBIC 3aa4 B paMKax
N30paHHBIX BUIOB MPOpECCHOHATBHON
NCATCIIBHOCTHU

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUTLINHBI

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISICT 4 3aUeTHBIX enunuil, 144 akas. 4acos.

Ne Tembl (pa3aeibl) Buabl yueOHbIX 3aHATHIH, @DopMbI TEKYLIET0 KOHTPOJIA
n/n AUCHMILIMHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 ycneBaeMocTH
HX CO/Iep:KaHHe padoTy CTyAeHTOB,
H UX TPYI0E€MKOCTh dopMa NpPOMeKYTOYHOM
(B akaeMHYecKHX 4acax) arrecTalMu
? KonTakTHas pa6ora (no cemecmpam)
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BBoanas nexnus.
AJNTOPUTMBI U UX
| |MPeAcTaBIeHe. SA3b1KH 1 4
MIPOrpaMMHUPOBAHHUSL.
TpaHCISIMA ¥ BBITIOJIHEHUE
porpamm
CrpyKTypa mporpamMmsbl Ha
si3pIke C++, OCHOBHBIE THIIBI
naHHbIX. Onepanun
2 P ’ 1 4 5 JIaGopaTopHast padora Ne 1
BBIPKEHHS U OIIEPaTOPHI B
si3pike C++. [lpocTeiimue
CpeJICTBa BBOJIA M BHIBOJIA.
YcioBHbIii oniepatop. Beibop
BapHaHTOB B s13bIKe C++.
3 P 1 4 11 5 | Jlabopatopnas pabota Ne 2-3
IIporpammupoBanue
[UKIMYECKHX TPOIIECCOB.
VYkazarenu. Pabora ¢
4 N 1 4 11 5 | Jlabopatopnas pabota Ne 4-5
JTUHAMHYECKOH MaMATHIO.




Apudmernka ykazateiei.
Ccpiiku. OmHOMEpHBIC
MacCCHUBBI: CTAaTHYECKHE,
nuHamuyeckue. Konrelinep

vector(STL)
0,3 | 2,7 |3auer
Hroro 3a 1 cemectp 16 | 2 | 0,3 | 17,7
®DyHKIMU, CTIOCOOBI
5 |mepenauu mapaMmeTpoB. 2 8 |1

VYkazarenb Ha (PYHKITHIO.

CuMBoJTbHASI HH(POPMAIIHSI.
6 |CpencTBa MOTOKOBOTO BBOJA | 2 8 |1 18 | Jlabopatopnas pabora Ne 6
" BeIBOIa. Daiibl.

MHoromMepHble MaCCHUBBI.

7 CH10COBHI MpeICTABCHIIA. 2 8 |1 18 | JlaGopartopHas paboTa Ne 7
Hcnonbs3oBaHue CTPYKTYp

g [ ONpCACHEHIA 2 8 |1 18 | JlaGopartopHas paboTa Ne 8
IIOJIB30BaTCIIbCKUX THUIIOB
JaHHBIX.

Hroro 3a 2 cemecTp 16 | 2 54

9 g;ggébE?BaHHe OubmmoTera 3 8 3 JlaboparopHas padorta Ne 9
Kannsle anropuT™Mel.

10 |[dunamuueckoe 3 8 |1 2 | Jlabopatopnas pabota Ne 10
pOrpaMMHUPOBaHHE.
JMHAMUYEeCKHe CTPYKTYPHI

11 |mansbIxX. Peanuzanus Ha Oaze | 3 8 3 | JlabopartopHas pabota Ne 11

MacCCHUBa M CITMCKa.

OCHOBBI 00BEKTHO-

12 3 8 |1 2 | Jlabopatopnas pabota Ne 12
OPHEHTHUPOBAHHOTO MOAXO0/Ia.

CraTtuyeckue u

13 3 8 3 | Jlabopatopnas pabora Ne 13

JIUHAMHAYECKHE OMOIMOTEKHN

0,3 | 2,7 |3auer

HToro 3a 3 cemecTp 16 | 2 | 0,3 | 17,7

UTOI'O 48 | 6 | 0,6 [ 89,4

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOI'Mu, B TOM 4YHCJI€ TEXHOJOIUuU IJICKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOTMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuMIlJinHe

B nporiecce 00ydeHuns UCTIONB3YIOTCS cielylolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

JlabopaTopHasi padota — opranu3zanusi yueOHO paboThl C peasbHBIMH MaTepUalbHBIMU U
UHPOPMALIMOHHBIMU  O0BEKTAaMH, JKCIEpUMEHTalbHAs paboTa C aHAJOTOBBIMH  MOJEISMHU
peaTbHBIX 0OBEKTOB.

KoncyabTrauum — BHJ Y4eOHBIX 3aHATHH, SBIAIOLMICS OIHOW M3 (QOPM KOHTPOISL
CaMOCTOSITENIbHOW ~ paboThl  cTyaeHToB. Ha  KoHCydabTamusx 1O MOpockOe  CTYIEHTOB
paccMaTpUBAIOTCS HaWOOJee CIIOKHBIE MOMEHTHI TPH OCBOCHHUHM MaTepuana IUCIUTUIAHBL,
IpernoJiaBaTesb OTBEYA€T Ha BOMNPOCHI CTYAECHTOB, KOTOpPblE BO3HUKAIOT Yy HHUX B Ipolecce
CaMOCTOSITENIbHOM pabOTHI.




6. [lepeyeHb JHMIEH3MOHHOT0 M (MJHM) CBOOOJHO PACHPOCTPAHSIEMOr0 IPOrPaAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Iporecca 10
AUCHUILINHE

B nporecce ocyiecTBiaeHus 00pa3oBaTebHOTO MPOIiecca Mo JUCHUILIUHE UCTIOJIb3YIOTCS:

Uit (opMUpOBaHUST MATEPHUATIOB JJIsi TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U TPOBEIACHUS
MIPOMEKYTOUHOM aTTECTaIluH, i1 ((OPMUPOBAHUS METOIMUECKIX MAaTEPHUAJIOB 1O JUCITUTIIMHE:

- mporpammbl Microsoft Office;

- m3pareabckas cucteMma LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHbIX TNPOGecCHOHANBbHBIX ©0a3 [JdaHHBIX H HWH(OPMANMOHHBIX
CNIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX MPH OCYIIEeCTBJIEHHMH 00pa30BaTeJbLHOIO Mmpoiuecca 1o
AUCHHILINHE (PU HE00X0IMMOCTH)

B nporiecce ocymiecTBiaeHust 00pa3oBaTeIbHOTO MPOIecca MO AUCIUILUINHE UCTIOTB3YIOTCS:
- ABTOMaTH3MpoBaHHas O0MbauoTeyHo-uHpopmannonHas cucrema «KbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DrektpoHHas OubaroTeyHas cucrema «fOpaiir» https://urait.ru

- DnexTpoHHas oubnmnoTeyHas cucreMa «KoHCYIbTaHT CTyIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEIbHOW  Y4yeOHOHi  JHUTepaTypbl, PecypcoB
HHG(POPMALMOHHO-TEJICKOMMYHUKAUMOHHOH ceTn «UHTepHeT» (IPpH HEOOXOAHMOCTH),
PeKoMeHyeMbIX /1JIs1 OCBOEHHS M CUHILTUHBI

a) OCHOBHAasl JIUTepaTypa
1. O. B. Bnacosa, H. II. ®denotosa, O. I1. SIkumoBa OCHOBBI IPOrpaMMUpPOBaHUs: yueOHOE
nocodwue - SIpociasis: SApl'Y, 2019 http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
2. lonGennckuit, B. B. S3pik Cut++ : yueb. mocobue / B. B. Ilonbenbckwuii. - 5-¢ u3m. -
MockBa : @unancel u cratuctuka, 2022. - 560 c. - ISBN 978-5-00184-082-4. - Tekcr :
anekTponusit  //  ObC  "Koncymprant  crtymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785001840824.html
3. M. B. Ornesa, E. B. Kynpuna IIporpammupoBanne Ha s3pike CH++: npakTU4ecKuil Kypc:
yaeObHoe mocobue anms By3oB —  MockBa:  MsmarenbctBo  FOpaiir, 2022
https://urait.ru/viewer/programmirovanie-na-yazyke-s-prakticheskiy-kurs-492984

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. B. B. ITogGensckuit, C. C. @omun Kypc nporpammupoBanus Ha s3bike Cu: yueOHUK - M.,
JIMK Ipecc, 2018. https://www.studentlibrary.ru/ru/doc/ISBN9785940749479-
SCNO0000/000.html
2. ITaBnoBckas T. A. C/C++. [IporpammupoBaHre Ha SI3bIKE BBICOKOTO YPOBHS: YUeOHUK
s By30B - CI16.: [Tutep, 2010.
3. Crpayctpym, b. S3bik mporpammupoBanus C++ nis npodeccuonanos / Crpaycrpyn b. -
MockBa : Hammonanenbiii OrtkpsiTeii  YHuBepcurer "HUHTYUT", 2016. - Teker
anektponusid  //  ObC  "Koncymprant  crtymenta' @ [caiit]. - URL
https://www.studentlibrary.ru/book/intuit_418.html
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4. KyBmunos /. P. OcHOBBI mporpaMMupoBaHus: yaeOHoe ocoOue Juist By30B — MoOCKBa:
WznarensctBo FOpaiit, 2022. https://urait.ru/viewer/osnovy-programmirovaniya-493460

5. Jlagpope P. OObexTHO-OpueHTHpPOBaHHOE TMporpammupoBanue B C++. - CII6.: Ilurep,
2016.

6. Kayr JI. UckyccTBo mporpammupoBanus 9BM. T.1, OcHoBHbIe anroputMel — M.: Mup,
1976.

7. Bupt H. Anroputmsl u cTpykTypbl naHHbIX: [lep. ¢ anra. - M.: Mup, 1989

8. O. B. Bnacoga, H. I1. ®egorosa, O. I1. Akumoa OCHOBBI IPOTPaMMUPOBAHUS: yIeOHOE
nocobue. - Apocnasis: Apl'Y, 2021.

9. C.T. Bomuenkog, I1. A. Kopuunos, 0. A. benos, H. JI. lamunn, B. A. Hukynmun, H. U.
3aBoauuKoBa SIpociIaBCKUE ONMMIHUABI 110 WH(POPMATHUKE: COOPHUK 3a[au C PEIICHUSIMHU -
M., BUHOM. Jlab6opatopwus 3nanuii, 2010.

9. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl VISl OCYIIEeCTBJIEHUsI 00Pa30BaTeILHOI0
npoiecca no JMCUMUIINHE

MarepuanbHo-TeXHHUECKass 0a3a, HeoOXoqumas JUIsl OCYLIECTBIEHHS 00pa3oBaTeIbHOIO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOW COCTaB ClieLUaIbHbIE TIOMELICHMUS:

- yueOHbIe ayTUTOPUHU Il IPOBEJICHHSI TPYIIIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTALIUH,

- yueOHble ayaUTOPUM IS TPOBEACHHUS TEKYHIETO KOHTPOIS H MPOMEKYTOUHOU
aTTeCTallluu;

- IOMEIIEHHUS Ul CaMOCTOSITENbHOM paboThI;

- IOMEUICHHUS JJIsl XPaHEHUS U MPOPMIAKTUYECKOTO 00CTYKUBAHUS TEXHUYECKUX CPEJICTB

o0OydeHusl.

CrnenuanbHble TOMEIIEHUS YKOMIUICKTOBAHBl CPEICTBAMHU OOYUEHMs, CIYXKALUIUMU JUIs
npezcTaBiIeHus yueOHoi nHpopManuy 60IbIION ayAUTOPHH.

ITomemienuss A caMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIIbIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBIO TOAKIIOYEHHS K ceTH «VHTepHeT» m o0ecrleyeHHeM [0CTyma K
3NIEKTPOHHOM MH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOp(BI):

AccucteHT kadeapsl MaTeMaTHIECKOT0 MOIETUPOBAHUS W.H. Macnenukos
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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. TunoBble KOHTPOJILHBIE 3a]aHUsI M HHbIE MaTePHAaJIbl,
HCIOJIb3yeMble B MPoIiecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

Jlabopamopnuvie pabomot
Jlabopamopuasa paooma Nel Tunwvt oannvix. Ycnoeuwlit onepamop.
JlaboparopHas paboTa COCTOUT U3 YETHIPEX 3aJaHUIA.
3aodanue 1
CocrtaButh nporpammy it Mammnsl Trropusra.
Jlist coxpareHust GOpMyJIMPOBKH 3a7a4 BBEEM CIICAYIOINIUE JIBA COTIIAIICHHUS
— OykBoii P 6yaem 0603HauaTh BXOAHOE CIIOBO;
— OykBo# A Oyaem 0003HauaTh aJIhaBUT BXOJHOTO CIIOBA, T.€. HAOOP T€X CHMBOJIOB, U3 KOTOPHIX
U TOJIBKO KOTOPBIX MOXET COCTOSITh P (OTMETHM, OJIHAKO, YTO B MPOMEKYTOUHBIX M BBHIXOAHOM
CJIOBaX MOT'YT MOSIBIISITHCSA U IPYTHUE CUMBOJIBI).
A={0,1,2,3}. Cumuras HemycToe ci0BO P 3amuchio yrcia B 4YETBEPUYHOW CHCTEME CUHCIICHUS,
MOJIYYUTh 3alUCh 3TOTO YKCIIa B TBOUYHOU CHCTEME.
3aoanue 2
Pabora c BemecTBeHHBIMU YHCIaMU. MaTeMaTiHueckre (yHKIIHH.
s BBIMOSTHEHUS 3a1aHKUs] HEOOXOIUMO 3HATh:
- TUATNa30Hbl PA3IMYHBIX BEIIECTBEHHBIX THIIOB;
- OMMCAaHUE U MHULUATIU3AINIO IEPEMEHHBIX BEIIECTBEHHBIX THIIOB;
- (hopmartsl mpeacTaBieHUs BEIIECTBEHHBIX YUCEll: ¢ GPUKCUPOBAHHOM U C TIABAIOIICH TOUKOM;
- oTnepaTopbl BBO/Ia-BhIBO/IA BEIIECTBEHHBIX YHCEI B HY>)KHOM (popMmate, C Hy)KHOM TOYHOCTBIO;
- apuMeTHUECKHE OTIepaAIlUU HaJl IEPEMEHHBIMH BEIIECTBEHHBIX THUIIOB;
- IPUHIIUATIBI CPABHEHUS BEIIECTBEHHBIX YHCEII C YY€TOM MOTPEITHOCTUA BHIYUCIICHU;
- pa3iuuHble PYHKIUU AJ OKPYTJICHUS BEIIECTBEHHBIX YUCEIT;
- OCHOBHBIC MaTeMaTHYeCKHe (PYHKIIMH, ONIPE/ICIICHHbIC B OnOIroTeke <cmath>.

B sTOM 3amaHnu HEOOXOIMMO BBECTH 3HAYCHHS HEOOXOAWMBIX IEPEMEHHBIX M BBIUMCIUTH JIBA
BbIpakeHUS A M B, 3aBUCAIINX OT 3TUX MEPEMEHHBIX, BBIBECTH 3HAUEHUsI 00OMX BBIpaKEHUH U
paszHoctu C Mexy HUMU B popMaTe ¢ GUKCUpOoBaHHOM Toukoi ¢ TouHOocThI0 0,000001.
BeipakxeHust MOTyT cojiepath ApoOu M KOPHH, MO3TOMY BaxkHO MOMHUTH 00 O/I3. ITockonbky
OTIEpaTOp BETBIICHUSI B 3TOW J1aOOpaTOpHOW paboTe HE HCIOJIB3YETCs, HEOOXOIUMO BHIBECTHU
uHpopmanuio 00 O/[3 Ha skpaH.
Crnemyer Tak)Xe MOMHHATH O YUTAEMOCTH KOJIa M HE 3aIMChIBATh BBIYMCICHUE BBHIPAKCHUS B OJINH
oreparop.
[Tpu cocTaBIeHUN CUCTEMBI TECTOB K 33/IaHUIO0 MOKET MOTPeOOBATHCSL BBECTH YIJIBI B rpajycax,
a TIOTOM TIEPEBECTH MX B PaJIHaHBI.
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3aoanue 3.

Pewenne ypaBHeHUN.

Jl1st BeIOSTHEHUS 3aaHKsI HEOOXO/IMMO 3HATh:

- BBOJI, BBIBOJ], THUL[UAJIM3ALUIO LIEJIBIX U BEILIECTBECHHBIX IIEPEMEHHBIX;



- IpaBUJIa MPeoOpa30BaHUs IEPEMEHHBIX Pa3IMYHOIO THIIA;
- CTaHJApTHBIE JIOTHYECKHE QYHKLUU: OTPULIAHNE, KOHBIOHKLIUS, TU3bIOHKINS;
- IPUOPUTET JIOTHYECKUX ONEPALUH.

Pewenne ypaBaenui

HeoOxoaumMo akkypaTHO pacCMOTpPETh BCE€ BO3MOJKHBIE NPHHIMITHAIBHO DPa3HbIE BapHAHTHI
3HaYeHU! K03()(PUIMEHTOB UITN TapaMeTPOB.

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

Heo6xoauMo BeIBECTH BCce pelieHusi, eciid ux uucio koneuHno; NO, ecnu pemenuit Het; u INF,
€CJIM pelieHn OECKOHEYHO MHOTO.

3aoanue 4

[TpoBepka mpUHAIC)KHOCTH TOYKH 00JIACTH

OT0 3aJjaHUe COCTOUT U3 JIBYX IMMYHKTOB. B 000UX ciy4asx HYXHO MPOBEPUTH, MIPUHAATICIKUT JIU
TOYKA 3aKpalleHHOM oO0JacTM Ha IUIOCKOCTH. Touka 3amaercs JBYMsl BELIECTBEHHBIMU
KoopAauHataMu. B mepBoM ciydae - Jr0OBIMH, BO BTOPOM IIYHKTE€ - HEOTPHUIATEIbHBIMU
KOOpAMHAaTaMu. BO BTOpOM IyHKTE CYMTA€M HA4YaJIOM KOOPJMWHAT JIEBBIM HWKHUM YroJl
KapTUHKU. B 3a1aHuax BTOpPOro MyHKTa, €ciid 00JacTh OrpaHHyYeHa He MPsIMOW JIMHUEH, TO 3TO
nyra OKpyxkHocTu. YacTto Ha puCyHKEe H300pakeHa HE BCs 00JIacTh, a TOJNBKO €€ 4YacThb,
JocTaTouHas A1 00001eHUs Ha BCIO MIIOCKOCTh. Maciitab: 1 - oHa KileTouka 1o 00erM OCsiM.

Jlabopamopuasa paooma Ne2 I[ukn for. Ilepeoop. Pedycor

JlaGopaTopHasi paboTa COCTOUT U3 TPEX 3aaHUM.

3aoanue 1.

B sTom 3amaHnu HEOOXOJMMO HamucaTh IPOrpaMMy, KOTOpas mepeObopoM BapHaHTOB peIIaeT
YUCJIOBOU pedyc.

B peOyce pasHbIM OykBaM COOTBETCTBYIOT paszHble HU(DPBI, U HaoOopoT. Yucia HE MOTyT
HAYWHATHCA C HyIIs. PemeHnii Mo>keT OBITh HECKOJIBKO, TOT/Ia HY’)KHO BBEIBECTH UX BCE.

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

JA + JIA = HET

3aoanue 2

[{uxn for. [Tewats TaGnUIBI HICTUHHOCTHU OyNeBOW (GyHKIUU

Jiss BBIYMCIICHUS JIOTHYECKUX BBIPAXCHUH TOTPEOYIOTCS JOrMYecKhue (YHKIMH OT JBYX
nepeMeHHbIX. K OCHOBHBIM OyieM OTHOCHTB:!

orpuranue (He,!);

KOHBIOHKIHSA (¥, &,*) JTOrHYecKkoe YMHOXKEHHE B (POPMYJIe MOXKET OBITh OIYIICHO;

JTU3BIOHKIMS (WIH, 1)

Hpyrue noruueckue (PyHKIIMM MOXKHO BBIPa3UTh dYepe3 OCHOBHBIE. [l Kaxkaol W3 HUX
HEOOXOIMMO pean30BaTh OTJCIbHBIN METO/ BHIYHCICHUSI.



8 TEy =Ty + Tl
o T =Y =I+ 1

8 i =Ty 4 X
s |y =T

o v ly=T+u;

Onpeagsman coeayounmil npHODHTEer A0rHHMeCKnx Oneparmii:
T T T = T
B =ros 3asanmn 5eobxoamao nocTponTs TAGTHIE HOCTHEHOCTH 4708 BV X
JIOTHUECKHY BRI Paaennil A n B,

l. A=+ aoy+xz; B=:z—ay
3aoanue 3.
[uxn while. Cymma psina
Jana pynkuus, 3aganHasi 0eCKOHEYHBIM PsIoM (IO BapUaHTaM).
Ee nyxHo nporaOynupoBath B N Toukax orpeska [A, B]. Ecnu HekoTopble TOUKH OTpe3Ka He
MPUHAUICKAT YKa3aHHOW B 3aJlaHUU 00JacTH CXOJAMMOCTH pslia, HEOOXOIMMO BBIBECTH
coob1eHue 00 3ToM. 3HaueHHs (PYHKIMU BBIUUCISIIOTCS C 33/1aHHOI TOYHOCTBIO epsilon.
TakuMm oOpa3om Ha BxoJ noctymarT 4 uncna: N, A, B, epsilon.

OYHKIWIO HY)XHO BBIYUCIUTH TpPEMs CIIOCO0aMHU, a pe3yJbTaT BBHIBECTH Ha 3KpaH B BHIC
TaOJIULIBL:

X f1(x) f2(X) f3(x)

0.753 0.753 0.753 0.753

KoandecTBO 3HAKOB ITOCIE 3aIISTON JOJIDKHO COOTBCTCTBOBATH SaHaHHOﬁ TOYHOCTH.

Cr1ocoObI BEIUHCIIEHHUS:

1. BBI3BaTH CTAaHAAPTHYIO (DYHKIIHIO, ONIPEICIICHHYIO B IPOCTpaHCTBE MMeH Math;

2. BBIYHCIEHUE KaXKJOTO CJIaraéMoro MO-OTAEIbHOCTH, UCIONB3Ysl CaMOCTOSITENIBHO
HAITMCaHHBIC JUISI OTOro (YHKIIUU BO3BEICHUS B CTENEHb, BBIYHCICHUS MOMIYII,
dakTopuana 1, BO3MOXHO, IPYTUX QYHKIUA;

3. crmaraemble HAJI0 BBIYHCIATH 3PPEKTUBHO, WCIOJB3YS PE3YyIbTAThl, IMOJYYCHHBIC Ha
npenbiaymeM mare. be3 ucrnonb30BaHrs BCIOMOTATEIbHBIX (PYHKIUN (32 UCKITIOYEHHEM
BapHaHTOB C unciamu beprymm).

Camu ¢ynkiun f i(X) HEOOXOIMMO pean30BaTh B BUIE OTIeNbHBIX MeTonoB double fi(double
X, double e).

1 A o i+l
1. flry=siner=2—L 4+ £ .. ..= V(1) 1 LT e
flx) Tt L ot €
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Jlabopamopuasa paooma Ne3 I[uknwl. [locredoeamenvrnocmu.

NabopaTtopHas paboTa COCTOUT U3 YeTbipex 3a4aHui

3aoanue 1.

O0paboTka mocienoBaTenbHOCTEH

Ilens paGotel. [lpuaymars anropuT™ M pemIMTh 3aJady Ha MPUMEHEHHME MPOCTEHIINX
KOHCTPYKIIUH sI3bIKa - IMKJIA M YCIOBUS, OCYIIECTBIISS TMOIIATOBHI BBOJ M BBIBOJ J@HHBIX
(MaccuB HCIOJIb30BAThH HEJb35).

Tpebyercs BBeCTH C KIaBHATyphl HAaTypajbHOE YMCIO N, Jajee B IMKJIEe O0OECIeYUTh BBOJ H
00pabOTKy OCTATBHBIX JaHHBIX.



JlaHpl HaTypasJbHble uHWcla h, ai, ... , an. ONpeaenuTh KOJIMYECTBO WICHOB i
MOCJIEIOBATEIBHOCTH a1, ... , n. KPATHBIX 3 M HE KPATHBIX 5.

3aoanue 2. O6paboTKa 1MociIe10BaTeILHOCTEN

Llens pabGotsl. [lpuaymare anropuT™M W pemIMTh 33/4ady HAa NPUMEHEHHE IPOCTEHIINX
KOHCTPYKLUH SI3bIKA - LIUKJIA U YCIIOBHUS, OCYLIECTBIISS MTOIIArOBbIA BBOJ U BBIBOJI JAHHBIX.
Pemenne 3amaun JOMHKHO OBITH A(PQEKTHBHBIM Kak IO BpeMEHH paboThl, Tak © IO
ucrnonb3dyemon mamatu. [Iporpammy OyzneM cuutarh S(QQGEKTUBHONM 1O NaMATH, €CIU
UCTIOJIb3yeMasl TTaMATh HE 3aBHCUT OT pa3Mepa BXOIHBIX JNaHHbBIX. IIporpammy OyaeMm cuurtaTh
3¢ (deKTUBHON IO BPEMEHHM, €ClIM IPU YBEIMYEHUHM pa3Mepa BXOAHbIX JaHHbIX N B t pa3 (t-
ar060€e uncio) BpeMs e€ paboThl yBeIMUMBAETCS HE Ooiee ueM B t pas.

JlaH cIMCOK TOYEK MJIOCKOCTH C IEJI0YHCICHHBIMUA KoopanHaTaMu. HeoOxoauMo onpeaenuTsb:

1) HOMep koopauHaTHOM yeTBepTH K, B KOTOpOH HaX0IUTCs 0OJbIlE BCEIO TOYEK;

2) Touky A B 3TOil UETBEPTH, HAUMEHEE YAAIECHHYIO OT OCEH KOOPAUHAT;

3) paccrosiare R oT 3TO# TOUKM 10 OJIMIKAKIIIEH OCH.

Eciin B HECKOJIBKMX UETBEPTAX PACIOIOKEHO OJUHAKOBOE KOJUYECTBO TOUEK, CIEAYET BbIOpATh
Ty 4eTBEPTb, B KOTOPOH BennunHa R Menbine. [Ipy paBeHCTBE U KOJIMYECTBA TOUEK, U BETUUYHUHBI
R HeoOxomumo BBIOpaTh 4yeTBepTh ¢ MeHbIIMM HoMmepoM K. Ecim B BBIOpaHHOH 4YeTBEpTH
HECKOJIBKO TOYEK HAaxXOIATCS Ha OJMHAKOBOM MHHHMMAJIBHOM PACCTOSHUM OT OCEH KOOPIMHAT,
HY>XHO BBIOpATh NEPBYIO MO CHHUCKY. TOUKH, XOTs ObI O/IHA U3 KOOPIMHAT KOTOPHIX PaBHA HYJIIO,
CUMTAIOTCA HE NPUHAISKAIMMU HU OJHOM 4YETBEPTHM M HE paccMarpuBarorcsa. Hanummre
3 PEKTUBHYIO, B TOM YHCIIE 10 MTaMSTH, IPOrpamMMmy, KOTopasi OyJeT pemaTh 9Ty 3aaaqy.
Onucanue BXOAHBIX JaHHBIX

B nepBoii cTpoke BBOAUTCS OJHO LEIOE MOJ0KUTEIBHOE YUCIO0 — KosnuecTBO Touek N. Kaxnas
u3 caenyromux N CTpOK COAEPKHUT KOOPIUHATHI OYEPEHOM TOUKU — JiBa LEIbIX yKcia (IepBoe
— KOOpAMHATA X, BTOPOE — KOOPAUHATA V).

Onucanue BBIXOJHBIX TaHHBIX

[TporpamMma fonkHa BbIBECTM HOMEp BblOpaHHOW ueTBepTH K, KommuecTBO Touek B Hel M,
KOOP/IMHAThI BBIOPAaHHOM TOYKM A M MMHUMaJIbHOE paccTosiHue R mo oOpasity, npuBeaEHHOMY
HUXXE B IPUMeEpE.

ITprimMep BXOOHBIX TaHHBIX:

7

-34

12

11

04

-2 -3

-6 8

-121

[TpriMep BBIXOAHBIX JaHHBIX JUISl PUBEAEHHOIO BhIIIE IPUMEPa BXOAHBIX TAHHBIX:

K=2

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

Jlabopamopnasa paooma Ne4d Oonomephvie maccuewl.
JlaGopaTopHasi paboTa COCTOUT U3 TPEX 3aaHUM.
3aoanue 1.

O6paboTka 0THOMEPHBIX MAaCCHUBOB.



Llens pabotel. PemuTh 3amady Ha 0OpabOTKy OIHOMEpPHOro MmaccuBa. TpeOyercsi BBECTH ¢
KJIaBHATYpPhl pa3MEPHOCTh MAacCHBa N, Jjajee B IUKJIEC BBECTH dJIEMEHTH MaccuBa. IlomydeHHbIH
OTBET BBIBECTH Ha DKpaH.

BapuanTsr 3aganus

Jlanbl HatypanbHble n, m, neible yncna a 1, ..., anu b 1, ..., b m. Buyrpu kaxmoil u3
JTAHHBIX [TOCJIEI0BATEIbHOCTENH HET MOBTOPSIOIIMXCS YIeHOB. IlocTpouTh 00beINHEHNE JTaHHbBIX
IIOCJIEI0BATEIbHOCTEN.

3aoanue 2.

OO0paboTka cepuii MOAPS UAYIIUX JIEMEHTOB.

Ienp pabotel. Pemmth 3agauy Ha 0OpabOTKYy OZHOMEpPHOrOo MaccuBa. Tpedyercst BBECTH ¢
KJIaBHATYphl Pa3MEPHOCTh MAacCHBa N, JJajiee B IIUKJIE BBECTH 3JIEMEHTHI MaccuBa. [lomydeHHbIi
OTBET BBbIBECTM Ha 5KpaH. Eciam B pesynbrate paboThl pasmep Bamiero maccuBa MoOXeT
U3MEHHUTCS B CTOPOHY YBEIHYEHUS, TO CIEIYET 3apaHee 3TO YUecCTb, CO3/1aB MACCHB OOJIBILETrO
pa3mepa.

Omnpenenenne: Ha3zoBeM cepueil rpymiy moapsii UAYIIUX OJWHAKOBBIX AJIEMEHTOB, a JJIMHON
CepUHU — KOJIMYECTBO ITUX AJIEMEHTOB (IJIMHA CEPUU MOXKET ObITh paBHa 1).

Han uenouncnenHsii MaccuB A pasmepa N. CdopmupoBaTh /JBa HOBBIX IEIIOYNCIECHHBIX
maccuBa B u C onuHakoBOro pasMepa, 3amucaB B MacCUB B JIMHBI BcexX cepuil MCXOIHOIO
MaccuBa, a B MaccuB C — 3HAYEHUS DJIEMEHTOB, 00Pa3yIOUINX 3TH CEPHUH.

3aoanue 3.

MeToapl, MPUHUMAIOIINE ¥ BO3BPAILAIOIINE MAaCCHUBBI B KAYeCTBE MapaMeTpoB. Daiiibl.

[Ipy BBINOJHEHHMH 3TOrO 3aJaHUs HYXKHO HCIOJIb30BaTh OJHOMEpPHBIE MAcCCHBBI U HaIUCaTb
METO/bI, NPUHUMAIOUINE W BO3BPALIAIOIIME MAacCUBBI B KadecTBe mapamerpoB. Kpome
HEPEUYUCICHHBIX B 3aJaHUSX METOJ0B HEOOXOJMMO pealu30BaTh METOIbl BBOAA MU BBIBOJA
maccuBoB. He cienyer oObeAMHATE B OJJMH METOJI pealin3aliio HECKOJIBKUX 3a1ad. MaccuBbl U
UX JUIMHBl B YCJIOBHM 3aJlaud 3allMCaHbl 3arjlaBHBIMU OyKBaMH JUIsl JIydlledl 4YuTaeMocTu
ycnoBus. Ecnu B pesynbrare paboThl pazmep Barmmero maccuBa MOXXET M3MEHHUTCS B CTOPOHY
YBEJIMYEHUs, TO CIEyeT 3apaHee 3TO Y4ecThb, CO3AaB MaccuB Oosbliero pasmepa. Vcxoansle
JAaHHBIC CYUTHIBAIOTCS U3 (aiina. Pesynbrar 3anuceiBaetes B (aii.

B cootBercTBUM ¢ BapraHTOM Bam HE0OX0MMO BBIOIHUTD CIIEAYIOIIEE:

N3 nenouncnennoro MaccuBa X(N) Bce yeTHbIE Ay1eMeHTHI 3anucarh B MaccuB Y (K). Y aanuts B
MacCHBaX MaKCHUMaJlbHbIE 3JIEMEHThI (MX MOXKET OBITh HECKOJIbKO). B mporpamme Hammcartb
MeToAbl: (hOpMUpPOBaHMS MaccuBa Y, MOMCKAa MaKCUMAJIBLHOTO 3JIEMEHTA, yIaJeHHs DIIEMEHTa,
yJlaJIeHUs1 MaKCUMaJIbHBIX JIEMEHTOB

Jlabopamopuasa paboma Ne5 Jlamuuk cayuaiinvix uucen. @aiinvt. Konmeiinep vector
JlaGopaTopHasi paboTa COCTOUT U3 ABYX 3a/IaHHM.

3aoanue 1.

Harunk cnyvaiineix yucen. (MJ-TTK-3.3)

Ilenp pabotel. Hayuutbes ¢opmMupoBaTh ¢ MOMOIIBIO JaTYMKa CIy4YailHBIX YHCENl HaOOpHI
TECTOBBIX JIAHHBIX JIJISl TIPOBEPKH KOPPEKTHOCTH PaOOTHI IIPOTPAMMBL.

[Tonb30Barens 3amaeT uMs TectoBoro Habopa (NameSet, Harpumep test), KonuuecTBoO (ailioB B
Habope (N), Tun ganHeix B Habope (int, double), nnana3zoH 3HaueHu >IeMeHTOB B Habope (Min,
Max), MakCMMaJlbHO€ ¥ MHUHUMAJIbHO KOJIUYECTBO 3ieMeHTOB B (aiine (LenMin, LenMax),
JIOTTYCTUMOCTD TIOBTOPEHUS JIEMEHTOB (yes, no), He00X0IMMOCTh COPTHPOBKH (asc, desc, none),
THII BBIBOJIA 3JIEMETOB(row, col).

BaMm HeoOxoIMMO HammcaTh METOJI, KOTOPBIH 1O 3a/JIaHHBIM MapameTpaM chopMHpPYeT HaOOp
TECTOBBIX (DaiiyioB.

A 3areMm Ha chopMUpOBaHHOM HAOOpE TECTOB MPOBEpUTH paboTy Bamrero kona u3 3amanwmii 1, 2
u3.

[Tpumep 1:



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

MoskeT ObITh ChOpMHPOBaH HaOOp U3 2-X (aiIoB
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’

MoskeTt ObITh ChOpMHPOBaH HabOp U3 3-X (aiaoB
input01

3

0,24

0,01

0,0123

input02

2

1

0

input03

4

0,1

0,2

0,3

0,4

3aoanue 2.

Pabota c konTeitHepom vector

B mnpoekre «Ckynoillnatut/[Baxxaer» 1 sHBaps pemeHo TpatuTe Ha paszButue 60%
HaKOIJIeHUH BceX ydyacTHUKOB. IIpu 3tom 20% cambIx OGoraTbiX ydacTHHKOB BHoOcAT 80% ot
CBOMX HAaKOIUIEHUH, OCTaJbHbIE YYACTHUKU BHOCSAT PAaBHBIM HPOLEHT TaKUM OOpa3oM, 4TOOBI
o0111ass cyMMa B3HOCOB BCEX YYaCTHHKOB cocTaBuia 60%, 0003HaueHHbIE BBIILIE.

3anuiuuTe B OTBETE JBa LIETBIX YHCIa: CyMMa B3HOCA OT BCEX «OOraThIX» yYaCTHUKOB IIPOEKTa U
CyMMa B3HOCAa yYaCTHMKa C CaMbIM HEOOJIbIIMM pa3MepoM HakoruleHui. Eciam B pesynbrare
MOJIy4aroTCsl APOOHBIE YNCIIA, HY>KHO 3alicaTh UX LIeJIble YacTH.

BxonHble nanHble. B nepBoil cTpoke HaTypaJbHOE YUCI0 N — KOJMYECTBO YYACTHUKOB IIPOEKTA
(20 < N < 1000). B caenyromux N CTpokax HaxoIATCsS 3HAYEHHUS — pa3Mep HAKOIUICHHH BCeX
nojb3oBareiel (Bce yMciaa HarypaibHble, He mnpesblmatomue 1000), kaxaoe B OTAEIbHON
CTpOKE.

ITpumep BxoaHOTO aiina:

10
10
12
25
25



40
35
18
19
10
12

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

HpI/IMe‘IaHI/IeZ €CJIY ITPU HAXOXKIACHUHN 20% ot Koan4JecTBa Y4aCTHHUKOB I10JIYy4a€TCs HELICIIOC
YHrCJIO, HY?KHO B34ATh €ro LCIIYyIO 4acCThb.

Jlabopamopuasa paboma Ne6 Oopabomka cmpok
JlaGoparopHasi paboTa COCTOUT U3 ABYX 3aaHHUIL.
3aoanue 1.
Llens paboTel. Pemmts 3a1a4y Ha 00pabOTKy TEKCTa, UCHOB3Ys (QYHKIHH PabOThI CO CTPOKAMH.
Bcrony Huke, ecim 3TO HE OrOBOPEHO 0CO00, MPEAINOJAaraeTcsi, 4TO HCXOAHBIM SBISETCS
TEKCTOBBIM (aiin. Ecnmm He OoroBopeHO yciaoBHEM, TO B TEKCT MOTYT BXOIUTH CJOBa W3
JATUHCKUX OYKB, IU(PBHI, 3HAKU apu(METUUECKHUX OIEpaluii, TOUKa, 3arsras, npooel.
Tpebyercs cuntaTh TEKCT U3 (aiisia, BEIBECTH €0 Ha 3KpaH, IOCIE PEIICHHs 3a/1a41 BHIBECTH
Ha 9KpaH pe3yibTar. Pemenue n0mkHO ObITh 3¢ deKTuBHbIM! ! !
CrnoBom, Ha3bIBaeTCs rpymma OykB, 32 KOTOPOH M Iepea KOTOpOi CTOUT He OykBa, a Apyrou
CUMBOJ — U dpa, 3HaK, TPOOENT 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. ailn obOpa3oBajicsi B pe3ylbTaTe IOCIEIOBATENBHOM 3alUCH  «TalMKOJOBY»
HEKOTOpBIX coObITuii B hopmate HHMM (wyacel 1 MUHYTBI CIMTHO IO JBe UGPEI, T.€. Bcero 4
udpsl Ha «TaitmMkoa», oT 0000 no 2359) u npounx ciny4aHbIX JaHHBIX. HaliquTe MakcuManbHO
BO3MOXKHOE€ KOJHMYECTBO MOAPSA] HAYIIMX «TaHMKOZOB» MEXAY (QparMeHTaMH CilydaiHON
uHpopmauuu. Hanpumep, B crpoke 4212231135414447 MOXHO BBIJEIUTH TalMKOJBI TpeMs
crnocobamu: 4[2122]3[1135]4[1444]7, 42[1223,1135]4[1444]7 win 421[2231,1354,1444]7. B
HOCJIETHEM CiTydae MOIy4HUIoCh HanOoblliee KOJIMYECTBO TaHMKOA0B noApsiA (3), 3TO Yucio U
HY>KHO BBECTH B OTBETE.
3aoanue 2.
[{enb paboTel. PeanuszoBars mudp npoctoil 3aMeHsl 10 3a/JaHHOMY aJIFOPUTMY.
Iudp npocToit 3aMeHBl — MeTOJ MHM(POBAHUS, KOTOPBIM 3aK/II0YaeTcss B CO3/1aHUM TaOJIUIIbI
MIUPPOBaHUS O ONPENEeIEHHOMY alroputMy. B Takol Tabmuie kaxaol OyKBEe OTKPBITOTO
TEKCTa OJHO3HAYHO COOTBETCTBYeT OykBa mmudp-tekcra. lllndpoanue 3akmodyaercs B 3aMeHe
OYKB OTKpBITOTO TEKCTa corjacHo Tabmuime. s pacmm@poBKM HYXKHO 3HATh TAOIMILY WIIU
ITOPUTM, 110 KOTOPOMY OHa co3iaercs. B 3ajanuu onucaH aaropuTM Co3AaHUs TAKOH TaOJIUIIBL.
B nanHOM 3aaHuM HEOOXOAMMO BBIMOJIHUTH CIIEIYIOIIEE:
3amu@poBaTh OPUTUHAIBHBIA TEKCT € TTOMOIIBIO aJITOPUTMa MTPOCTOM 3aMeHbI (II0 BapUaHTaM)
1. s paGoThI KeTaTeNbHO B3ATh OCMBICIEHHBIN TEKCT (JIIOOMMYIO KHUTY WM OTPBIBOK
U3 Hee), coneprkamuii He MeHee 10 cTpanwuil,
2. TEKCT HYXKHO IIPOYUTaTh U3 (aiina,
3. 3amm¢poBaHHBIN TEKCT 3anucath B (ai.
PacmmdpoBats cBOi TeKCT, yOeIUThCA, UTO JeMU(POBAHHBIN TEKCT COBIAIAET C UCXOIHBIM.
Jnst Toro, 4toOBl OOJETYUTH JaTbHEHITYI0 pacmu(poBKy TEKCTa B 3agaHuUU 2, Oyaem
IIPUIEPIKUBATHCA CIIEIYIOIINX COTIAIICHUH:

e KoJupyeM MHU(POM NMPOCTOI 3aMEHBI TOJBKO OYKBBI, BCE OCTAIbHBIE CUMBOJIBI

® OCTaBIJISIEM KaK €CTb;



e GOykBy E He koampyeM, ocTaBiIseM, Kak ecTh;

® PETHUCTP CHMBOJIOB COXPaHSIEM;

®  UCHOJB3yeM MPEABAPUTEIHLHO 00paOOTaHHBIH TEKCT Y3HABAEMOTO C TIOMOIIBIO
® [IOMCKOBBIX CHCTEM XYI0XKECTBEHHOT'O IPOM3BEACHUS (MM €ro 3HAYNUTEIIbHOU
® YaCTH).

BapuanTtsl.
1. udp as FOnus Le3aps. Luknudeckuii caur andaBuTa BIEBO Ha 3 MO3HIHH.

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

3agaua 6a.
Llens paboTsl. Mcnonb30BaHue moanporpamMm B 3a1a4e Ha 00paboTKy IByMEPHOTO MacCHBa.
Tpebyercs BbIBECTH Ha SKPaH MEHIO, COCTOSIIIEE U3 CICTYIONNX MyHKTOB!
1.  BBOZ MaTpHIBI C KJIaBUATYPHI,
2. BBOJ MaTpullbl u3 ¢aiina,
3. BBIYHCJICHUE XapaKTEPHCTHKH,
4.  mpeoOpazoBaHHE MATPHUIIH,
5.  meyarb MaTpHUIH,
6. BBIXOI.
¥ 00eCTIeYnTh ero PYHKIIMOHUPOBAHHUE.

BHyTpHu mporpaMMel XxapakTepucTHKa OQOpPMIISIETCS B BHJIE METOAA C Mepeaadeii mapameTpoB

10 3HAUEHHIO. DTOT METOJI BO3BpAIlaeT 3HaYCHUE OYJIEBCKOTO THIIA; MPeoOpa30BaHUE B BUJIE

METO/a C mepeaadeii mapameTpoB 1o ccbuike. HeoOxoammo oTcnexuBaTh, ObBUT JIM TPOU3BEECH

BBO/I IaHHBIX JI0 BEIOOPA IIYHKTOB MEHIO, KOTOpbIe 00pabaThIBAaIOT MaTpHILy.

BapuanTsl xapakTepucTtuka/ mpeodpa3zoBaHue.

Xapaxmepucmuxa. B wMmarpume cymecTByeT CTpPOKa, 3JIEMEHThI KOTOpOH 00pasyroT
CUMMETPHUYHYIO TIOCIIEIOBATEIBHOCTb.

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

3anaua 66.

B tabnuie U3 n CTPOK U n CTOIOLI0OB HEKOTOPBIE KIETKH 3aHATHI IIIAPUKAMHU, PyTrUe CBOOOHBI.
BbiOpan miapuk, KOTOpBIH HY)KHO NEPEMECTUTh, U MECTO, KyAa €ro HYXHO IepPEeMEeCTHUTb.
Br1OpanHbIi MIapuK 3a OJUH IIar MEPEeMENIaeTCs] B COCEIHIO M0 TOPU30HTAIHN WIIH BEPTHUKAIN
cBOOOJIHYIO KJIeTKy. TpeOyercss BBIACHUTH, BO3MOXHO JIM MEPEMECTUTh HIApUK U3 HayaJlbHOM
KJIETKH B 33JJaHHYIO, U €CITH BO3MOXKHO, TO HAWTH ITyTh U3 HAUMEHBIIETO KOJIMYECTBA IIaroB.

Jlabopamopuasa paboma Ne8 Cmpykmypol. Muozoghaiinoewtit npoexm.

Lenv pabomei. PazpaboraTh CTpYKTYpy (Kiacc) MO ONMCAaHUIO BapuaHTta. [ljis CTPYKTYpHI
(KJ1acca) ompeeuTh METOIbI: KOHCTPYKTOP, BBIBOJI IaHHBIX, CpaBHEHUE. VX0 qHbIE JaHHBIC HA
BBIOOp Tousib30BaTeNs (kiaaBuarypa uiu (aiin). [Ins XxpaHeHus NaHHBIX HCIIOJIB30BaTh BEKTOP.
[TeuaTh BEeKTOpa, COPTUPOBKY H MTOKMCK JIEMEHTOB B BEKTOPE OOPMHTH B BUIE ()YHKIIHH.

BapuaHTt 1

Onucatb CTPYKTYpY (Knacc) c umeHem STUDENT, coaepkallyto cieaytowme nons: Homep(int); dammnus
M vHMumManbi(char *, string); Homep rpynnbl (abbpesmnaTypa cneumanbHoct, Kypc) (char *, string);
ycrneBaemocTb (MaccuB U3 NATM anemeHToB(int)).



Hanucatb nporpammy, BbiNOJIHAKOLWYIO caegytouine AeﬁCTBMHZ

e BBopg gaHHbIX (dainn, KnaBmaTypa Ha BbIbOP Nosb3oBaTens).
e YNopaaouuTb 3anmcu No Bo3pacTaHMIO HOMepa rpynmbl.
e BbiBOA Ha 3KpaH GamMuANN U HOMEPOB FPYNN AN BCEX CTYAEHTOB, BK/IIOYEHHbIX B CMIUCOK, €CN
cpegHuit bann ctygeHTta bonbuwe K(float).
e BbiBOA Ha 3KpaH pamuaMM M ycneBaemoCTb A5 BCEX CTYAEHTOB, BK/AKOYEHHbIX B CMNCOK, €CM
rpynna pasHa N(char *, string).
Ecan nHbopmauma He HallaeHa, BbIBECTU COOTBETCTBYOLLEe coobLieHue.

MpeaycmoTpeTb BO3MOMHOCTb pPeAakTUPOBaHMA 3/IEMEHTOB CMWCKa — yaaneHue, gAobasneHwue,
N3MeHeHue.

Jlabopamopnas paooma Ne9 I'eomempusa+OpenGL.

[{enb paboTel. Pemmuth 3amady u 0oToOpa3uTh peieHne rpaguuecku Ha SKpaHe.

HcxonHple naHHBIC MPOYUTATh U3 TEKCTOBOTO (paitnma. Pemenue nomkHO ObITh 3 PexkTuBHBIM! ! !
Hcnons3yiiTe CTpYKTYpPBI AJIs TPEICTABICHHUS T€OMETPHIECKUX 00BEKTOB.

3agada cmaercs B 2 drTara.

1 srtam: IlocTpoeHre MaTeMaTHYECKOW MOJENM 3a/Jadud, pa3padoTKa ajJropuTMa pEIICHUs,
TECTUPOBAHUE.

2 sran: OTprCOBKa HAIJICHHOTO PEIICHHS Ha YKPaHE B ¢ UCIOJIb30BaHWeM oubanorexku OpenGL.
3ananue

MHOroyrojapHUK Ha TUIOCKOCTH 33JaeTCsl KoopJAuHaTaMu cBoux N BEpIIUH B MOPSAKE 00X0a UX
M0 KOHTYpPY IO YacOBOM CTpesike (KOHTYp caMoliepecedeHuil He umeer). s 3ajaHHoi TOUKU
Z(X, y) onpeneiauTh, IPUHAIICKUT JIU OHA CTOPOHE MHOTOYTOJbHHKA WJIH JISKUT BHYTPH, WU
BHE €TO0.

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

a- JKaJHbIH aJITOPUTM

b u ¢ - TMHaMUYecKoe TPOrpaMMHUPOBAHUE.

[lepen xoaoM mporpamMmbsl pa3MelaeTcss TEKCT 3afaHus(KOMMEHTapuil). 3aTeM HpUBOAUTCS
HaOop TecToB. J[aHHbIE 1711 TECTOB pa3MeEIIaoTCs B OTAENbHBIX (aitnax(*.txt). Kox mporpammsl
JIOJDKEH COJEp)KaThb KOMMEHTApUH, IMOSICHSIOLIME OCHOBHBIE 4yacTH ainroputrMa. Kox momkeH
OBITh CTPYKTYpPUPOBaH.

3aoanue a.

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

Bapuantsr:
JlaHa JeKIMOHHAs ayJIuTOpHs, B KOTOPOH HECKOJIBKO MpOo(eccopoB XOTIT MPOUYECTh CBOU
aexiun. JIis cocTaBieHus paciucanus npodeccopa moaanu 3asBku, Buaa [Si-fi) — Bpems Hauaza
U KOHILA JIeKUI UK. JIeKIMs cuuTaeTcss OTKPHITHIM HHTEPBAIOM, TO €CTh KakKasi-TO JIEKLUS MOXET
HAuaThCsl B MOMEHT OKOHYaHHWsA JAPYrou, 06e3 mepepriBa. COCTaBbTE paCIUCAHHUE 3aHITHU TakK,
4TOOBI BBITIOJIHUTH MAaKCUMaJIbHOE KOJIMUYECTBO 3asBOK.
Bxoanble 1aHHLBIE
B nepBoii cTpoke BBoguTCs HatypaibHoe uncio N, He 6osee 1000 — ob1iee KOJINYECTBO 3as1BOK.
3arem BBOAHUTCS N CTPOK C ONMMCAHUSIMK 3asBOK - 1O J{BA YKCIIA B KayK0M Si u fi.
[apantupyercs, uro Si<fi. Bpems Hauasia ¥ OKOHYAHUS JICKIIMH — HATypaJbHOE YHCIIO, HE
npesbiiiaer 1440 (B MUHyTax ¢ Hayaja CyTOK :) )
BrixogHble JaHHBIE
BeiBemuTe 0/1HO YMCIIO — MAKCUMAIIBHOE KOJIMYECTBO 3asiBOK, KOTOPHIE MOKHO BBITIOTHUTH.
IHosicHeHust K npuMepam
Bo BTOpOM IpriMepe MOKHO BBITIOTHUTH BTOPYIO H TPETHIO 3asBKH.



Ipumepsl
BXO/HbIE JaHHbIE
1

510

BbIXO/IHbIE JaHHbIE
1

BXO/IHbIE JaHHbIE
3

15

23

34

BbIXOJAHbIC JAaHHBIC
2

3aoanueb.

[Ipu mepepaboTke pPaaUOAKTHUBHBIX MaTepuaioB OOpa3yloTCs OTXOAbl TPEX BHJIOB — 0CO00
onacHble (Tum A), HeomacHble (Tumn B) ucoBcem He onmacubie (tum C). [ns ux XpaHeHus
UCIIOJIB3YIOTCS ~ OJIMHAKOBbIE KOHTeHHepbl. llociie moMenieHnss OTXOJOB B KOHTEHHEPHI
MOCJICTHAE YKIIAJbIBAIOTCSI BEPTUKAIBHOM CTOMKOM. CTOMKa CYMTAETCs B3PHIBOOMACHOM,
€CJIM B Hel TmoJpsia uaeT Oonee ogHoro koHrerHepa tuma A. Cromka cuuTaeTcsi 0e30MacHOM,
€CJIM OHa HE SABJIAETCS B3pbIBOONIACHOW. JlJis 3aJaHHOr0 KoJM4ecTBa KOHTeHEpoB N onpenennuTts
YHCII0 0€30MaCHBIX CTOMOK.

BxoaHble 1aHHbIE

Onmo uncio 1=N=20.

BoixoaHble 1aHHbIE

OaHO YKMCIIO0 — KOJIMYECTBO 0€30MacHBIX BAPUAHTOB (POPMUPOBAHUS CTOTIKH.

Ilpumeuanue

B nmpumepe u3 ycnoBus cpenu CTOMOK JJIUHBI 2 ObIBalOT Oe3omacHble cronku TunoB AB, AC,
BA, BB, BC, CA, CB u CC. Cronku tuna AA siIBJISIFOTCSI B3pbIBOOIIACHBIMH.

ITpumepsI

BXO/IHbIE JAHHbIE

2

BBIXO/IHbIE IAHHbIE

8

3aoanue c.
C ceBepa Ha 10T 2

Hcxonuele nanHble Juis PoOoTa 3amucaHbl 3J€KTPOHHOM TaOMUIBI MPAMOYTOJbHOW (HOPMBI.
PobGoty HykHO nepelTu uepes mose ¢ ceBepa (BEepxXHss CTpoKa) Ha or (HMWXHsS cTpoka). OH
MOJKET HadaTh Iepexo]i ¢ JI000M KIETKHM BEepXHEH CTPOKM M 3aKOHYMUTh Ha JIIO0OH KIeTke
HIKHEH cTpoku. C KaxIpM 1maroM PoOOT mepexoguT B CIEAYIOUUN pPsii U MOXKET 3a OJIHO
nepeMelleHre MonacTh B OJHY M3 TPeX KIETOK cIenyrolledl CTpoKH (Ha KJIETKY HpsSMO WU
OokoBbIe ¢ Hel). Xoabl TOJIbKO BOOK (0€3 CMEHBbI CTPOKHM) W/WIIM Ha3aj 3amnpeuieHsl. B kaxnon
KJIETKEe TOJs JEeKUT MoHeTa AocTomHCTBOM oT 1 g0 100. PoGor cobupaer Bce MOHETHI IO
MPOUJIEHHOMY MapuIpyTy.

N3BecTHO, uyTO POGOT cobpan MakcuManbHOE KOJIMYECTBO MOHET, MPOUIS C CEBEPHOM TPaHUIIbI
noJisi (CBepXy) /0 I0KHOW IpaHUIlbl Mo (CHU3Y). B oTBeTe ykakute JBa yncia — KOJIUYECTBO
MOHET U3 NIEPBOU U MOCIEAHEN KIETKH MaplIpyTa.

Jlabopamopnas paboma Nell Cmpykmypot 0anHbIX.

3aoanue 1.

Llenv  pabomvi. BBIMOTHUTH peamU3alldi0  IIA0JIOHHOTO  OJIHOHAMPABICHHOTO  HIIU
JIBYHAIIPABJICHHOTO CIMCKAa B BUE Kiacca. OmpeneiuTh JUIs CIUCKAa HEOOXOJIUMBIC METOJbI:



Koncrpykrop, /JloGaBnenue 31eMeHTa B CIIMCOK B COPTUPOBAHHOM Topsiake; [Iouck snemenTa no
KpUTepHto; ¥YaneHue sneMeHTta; PepgaktupoBanue snementa; [ledars Bcero cnucka; Ileuats
AIIEMEHTOB CIIMCKA, YAOBJICTBOPSIONINX KPUTEPHIO MTOUCKA; JleCTpyKTOp.
Onucats 3amanHblid Ki1ace. st kiacca onpeaeauTh METO/Ibl: KOHCTPYKTOpP (10 yMOJTYaHUIO,
C TIapamMeTpaMmu), OIepaTop BHIBOJIA, ONIEPATOP BBOJA, ONIEPATOP CPABHEHUS, TETTEPHI  CETTEPHI,
ecJId OHU HeoOXoauMbl. MicXxoaHbIe JaHHbIE MPOYUTATh U3 TEKCTOBOTO (pailyia iu C KOHCOJIH Ha
BBIOOD I10JIb30BATES.
Yemmnwie nomepa — oOHonanpaenennwlii cnucoxk. Heuemuwvie Homepa — 08ynanpaesieHHblil
CRUCOK.
BapuanT 1
Omnwucare knacc ¢ umeHem STUDENT, conmepkamuii cienyrouiye moss: HoMmep; haMuwius u
MHUIMAIBI; HOMEP TPYIIIbI; YCIIeBaeMOCTh (MacCuB U3 MATH 3JeMeHTOB). Hamucats nporpammy,
BBITOJIHSOUIYIO CIICAYIONINE ACUCTBUS:
o Iloctpoenmue cmucka, BBOJX JaHHBIX ((aiiy, KiIaBuMaTypa Ha BBIOOP IOJB30BATEINS);
3aIMCH B CITUCKE JIOJKHBI OBITH YIOPS0YEHBI [0 BO3PACTAHUIO HOMEpA TPYIIIbI.
e BriBog Ha 3kpaH (aMuIuil ¥ HOMEpPOB TPYNI Al BCEX CTYJAEHTOB, BKIIIOUEHHBIX B
CITMCOK, eciu cpeauuii 6amt crynenrta 6oinbiie K(float).
e BriBog Ha dKpaH GamMHUIIMK U YCIIEBAEMOCTD ISl BCEX CTYACHTOB, BKIIFOUECHHBIX B CIIHCOK,
ecym rpynma paBHa N(char *, string).
Ecnu HeT TakuX CTYJEHTOB, BEIBECTH COOTBETCTBYIOIIEE COOOIIECHHUE.
[IpenycMoOTpeTs BOSMOKHOCTh PENAKTUPOBAHHS AIIEMEHTOB CIIMCKA — yJaJeHUE, H00aBlICHHE,
HU3MEHEHUE.
3aoanue 2.
Crpykrypsl faHHbIX. CIIUCKH, CTEKU, OUEPEIH.

Llenv pabomsi. B paboTe HEOOXOIMMO HCIIONB30BaTh JUHAMHYECKHE CTPYKTYPHI
JTaHHBIX. BBIOOp KOHKpPETHOW CTPYKTYpbI (CIHMCOK, CTEK W T. J.) ONpeAensercs ynoO0cTBOM
MCIIOJIb30BaHUs, €CJIM B CAMOM 33JJaHUU SIBHO HEYKa3aH KOHKPETHBIN BUJ CTPYKTYPBHI.

K tynuky co croponsl mytu 1 (cM. pUCYHOK)
noxsexan noesn. Paspemaercs oTHenuTh OT IOE37a
OJIMH WJIN Cpa3y HECKOJIbKO MEPBBIX BarOHOB U 3aBE3TU
UX B TYNUK (IpU KEJTaHUM, MOXHO Ja)Ke 3aBE3TH B
TYHNUK cpa3y Bech noesn). Ilocie 3Toro wacte U3 3THX
BarOHOB BBbIBE3TU B cTOpoHy nytu 2. Ilocnme atoro
MOKHO 3aBE€3TH B TYNHK €II€ HECKOJbKO BAaroHOB H
CHOBA 4acThb OKAa3aBIIMXCsI BarOHOB BBIBE3TH B CTOPOHY
nytu 2. U tak nanee (Tak, 4yTO KaXKIbIi BaroH MOXET
JMIIb OAMH pa3 3aexaTh C IyTH | B TyNHK, a 3aTEM OAVH
pa3 BbleXaThb U3 TYNUKA HA MyTh 2). 3a€3KaTh B TYNHUK C MYTH 2 WIM BBIE3KATh U3 TyNHUKa Ha
nyTh | 3anpemaercs. Henp3s ¢ mytu 1 monacts Ha myTh 2, HE 3a€3Kas B TYIUK.

N3BecTHO, B KakOM NOpPSJKE M3HAYAJIbHO MAYT BaroHsl moesga. TpeOyeTcs ¢ MOMOLIbI0
yKa3aHHBIX ONepalnuii cenaTh Tak, YToObl BaroHbl MO€3/1a IUIM MO MOPSAKY (CHadana MepBbIi,
MIOTOM BTOPOM U T.J., CUUTAs OT TOJOBHI O€3/1a, €IYIIEro MO MyTH 2 B CTOPOHY OT TYIHKA).

MyTs 2 MyTb 1
"““ "“":,": ‘||“|““ﬂllllll
g

ZERNENEN
AEEREERE

Tynuk

Dopmam 6x00HBIX OAHHBIX

BBoautcs uncino N — xonudectBo BaroHoB B moesze (1<N<2000). lanpie uayt HoMepa
BaroHOB B TIOPSAJIKE OT TOJIOBBI TOE€37a, €AYIIEro Mo MyTh | B CTOPOHY TymuKa. BaroHsr
MPOHYMEPOBaHbl HATYpaTbHBIMU YHclaMu OoT 1 10 N, Kaxka0oe U3 KOTOPBIX BCTPEYAETCS POBHO
OJIVH pas3.

Dopmam 6b1X0OHBIX OAHHBIX

Ecan caciaaTh Tak, 4yTOOBI BArOHBI IIJIH B MopsAAKE OT 1 A0 N, cyuTas OT I'OJIOBEI I10€3/14,
Korga Imoe€sg HmocCacT IO IMyTU 2 u3 TyIIhUKa, MO>XHO, BBIBCIUTC )IGfICTBI/ISI, KOTOPBIC HYXHO



npojenath ¢ moe3aoM. Kaxmoe nelicTBre OMUCHIBACTCS IBYMS YHCIIAMHU: TUIIOM U KOJMYECTBOM
BaroHOB:
e ECJIM HYXXHO 3aBe3TH ¢ myTtd | B Tynuk K BaroHoB, JOJKHO OBITH BBIBEJICHO
cHavasa gucio 1, a 3atem — uncio K (K>1),
e €CIIU HY)XHO BBIBE3TH M3 TYyMUKa Ha MyTh 2 K BaroHoB, JOJKHO OBITH BBIBEIICHO
CHavasa 4ucio 2, a 3atem — uncio K (K>1).
Ecian BO3MOXKHO HECKOJIBKO MOCIEA0BATEIIBHOCTEN NEHCTBUM, IPUBOIALINX K HY)KHOMY
pe3yNbTaTy, BEIBEAUTE JTHO0YIO U3 HUX.
Eciu BEICTpOUTH BaroHsl 1O MOPSIKY HEBO3MOXHO, BEIBEUTE OJTHO YUCIIO 0.
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Jlabopamopuas paboma Nel2 Bunapusie oepesbs

3aoanue 1

Hanucats nporpammy, o6ecreunBaroiyto padoTy co cOalaHCUPOBAHHBIM JIEPEBOM: CO3/IaHHUE
HOBOTO JiepeBa u3 N 3J1eMeHTOB, 100aBIeHHe/ylalleHue 3JIEMEHTa, IPOCMOTp JiepeBa, OUUCTKA
JIepeBa, MOJICYET INTyOUHBI.

JlepeBbs1 001I€T0 BHA

Hepeso obueco 6uoa (kaxkaas BepIIMHA KOTOPOTO MOXKET UMETh IPOM3BOJILHOE YHCIIO TOUYEPHUX
BEPILIMH, PAaCIOJIO)KEHHBIX B (PUKCUPOBAHHOM MOPSIKE B HAIIPABJIEHUU CJIEBa HAIPaBo)
peanu3yeTcsi ¢ MOMOIIbIO0 Habopa cBsi3aHHbIX 3anuceil Tuna TNode cienyronmm odbpa3zom: s
Ka)XJI0M BHYTpEHHEU BepInHbI ee noje Left cogepxut ykaszarens Ha ee epByIo (T. €. JIEBYIO)
JIOYEPHIOIO BEpLINHY, a nojie Right — ykasarens Ha ero mpaBoro Opara, T. €. BEpLIUHY,
HMMEIOIIYIO B JiepeBe 0011ero Buaa Toro xe poautens. [lone Right kopHs nepeBa obimiero Buga
Bcerga paBHo NULL, Tak kak KOpeHb OpaTbeB HE UMEET.

Cnocob 3a0anus oepesa obuje2o 6uoa:

Jlana cTpoka S, cojieprkamiasi ONMCaHHWE HEIyCTOro JepeBa OOIIero BHAA B CIEAYIOIIEM
dopmare:

<zepeBo> <BeplIMHA> |
<BepIIHa>(<CIHCOK MOJIEPEBHECB>)
<CHHCOK NOJJAEPEBLEB> .= <IEPEBO~> |

<AepeBO~>,<CHHUCOK MOJACPEBHEB>

<BepHIMHa> <II€JI0€ YHCII0>



Hampumep, «3(2,7(6,4,5),8(4(2,3),5(1)))» (mpobensl  OTCYTCTBYIOT,  BEPIIHHBI-CECTPBI
NEPEYHCISIIOTCS B TIOpsiIKe cieBa Harpaso). Co3iaTh AEpeBO OOIIET0 BUAA IO OINMCAHHMIO,
MIPUBEICHHOMY B S, M BBIBECTH YKa3aTelbh HAa €ro KOPCHb.

3aoanue 2

Jlana ctpoka, onuckIBaroIas aepeBo oomiero Buzaa. Jlrodas BepiinHa HCXOJHOTO JIepeBa HMEET
He Oosee IByX nouepHux BepuuH. [loctpouts nepeBo no crpoke. Co3naTh OMHAPHOE JepeEBO,
COOTBETCTBYIOILIEE MCXOJHOMY JIepeBY OOIIETr0 BUIA, U BHIIOJHUTH €ro 00XOJ B LIMPHUHY.
CuutaTh, YTO TEepBas JOYEPHSS BepIIMHA 000 BEpIIMHBI JepeBa OOIIero BHUAA
COOTBETCTBYET JIEBOU JOUYEpHEN BepllInHE B OMHAPHOM JiepeBe.

Jlabopamopnasn paboma Nel3 OOII. bBuénuomexu

. B coorBercTBUM € BapHaHTOM 3aJaHUS pa3zpaboTarh KJacc M MpOrpammy,
WUTIOCTPUPYIOIIYIO €r0 BO3MOXXHOCTH (MEHIO JUIsl JEMOHCTPALlMM BCEX BO3MOYKHOCTEH).
TpeboBaHnus K KJaccy:

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

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

- KJacC JOJDKEH HWMETh, no KpauHeu Mmepe, TPU KOHCTPYKTOpA, OINpPEAEICHHBIX
MPOTPaMMUCTOM: KOHCHIDYKMOD HO YMOJTYAHUI), KOHCMPYKMOp ¢ napamempamu (umeem
CRUCOK UHUWUATU3AUUL) U KOHCIMPYKMOP KONUPOBGAHUSL;

- HEoOXOoAMMO  3amaThb  HAGOp Memoooe 014  NOAYYEHUA  3HAYEHUN U
Moougukayuu TONEH JAHHBIX, HAXOSIIUXCS B 3aKpbITOM yacTu kiacca(Set, Get);

- nans pa3pabOTaHHOTO  Kjacca JIOJDKHBI  OBITh  Hepezpyicenbl onepayuii.
apudmMeTnyeckas, cpaBHEHUs (151 qyucia u CTPOKH), MPUCBauBAHUS u
T.1.. Be1Oop meperpyxkaembIx onepanuii onpeaenseTcss CeMaHTUKONW MPeIMETHOM 00IacTH.

- s pa3pabOTaHHOTO Kiacca JOJDKHBI OBITh TEPErpYXKEHBl  Onepauus 6vle00d
(Opyscecmeennasn pynkyus).

- KJIaCC JIOJKEH UMETh 0ecmpyKmop.

Jnist k1acca onpeeuTh 3arojIOBOYHbIN (aiin u daiin peannzanuu.
TpeboBanune k nporpamme:

1. Tloctpouth MaccuB Ha OCHOBE pa3pabOTaHHOIO Kiacca. 3amoJHEeHHEe MacCHUBa
peann3oBaTh AByMsl crioco0aMu: uTeHue u3 ¢aiiia u BBOJ C KJIaBUATYPBHI.

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

3. OtcopTupoBaTh MAacCHB, HCIONB3Ysl MEpEerpyKeHHbIE ONepaluu cpaBHeHUs Baiero
Kjacca U (YHKIUIO-IIA0JIOH COPTHUPOBKU. Pe3ynbTaT COPTHpPOBKM 3amucaTbh B (pai.
(dopmat BXOIHOTO U BHIXOAHOTO (haiiina JOMKHBI COBIAIATh. )

BapuanTsl 3axanuii

1. Tonutnyeckas naptus (Ha3Banue, Anpec, PykoBoautens, KonnuecTBeHHBIN cOCTaB,

KonnuecTBo ronocoB coOpaHHBIX B MOAJEPKKY U T.11.). Bo3aMoxHbIe onepauu s
neperpy3ku: cpaBHeHue (KonnuecTBo ronocoB coOpaHHbBIX B OJJIEPKKY), +
(YBenuueHne KoJM4YeCTBA TOJIOCOB COOPAHHBIX B TTOIEPKKY).

Jns knmacca, paspaboraHHoro B jabopatopHoil padore Ne 13 MOCTpOUTH cmamuueckyro u
OuHaAmMuuecKylo oubdauomexu.
Pazpaborats NPUITIOKEHHUS, UCTIOJIB3YIOIINE ITH OuGINOTEKH.



2.

Cnucok BONpocoB M (MJIM) 3aJaHMI VIS IPOBeeHHUs] IPOMEKYTOYHOM aTTecTaluu

1 cemecmp
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

Anroputm. CpoiictBa. CriocoObI 3anucu.

Maimuna Teropusra.

ApXHUTEKTypa KOMIIBIOTEPA.

CtpyKTypa nporpaMmsbl. 3aroyioBo4dHbIe (haitiibl, aiiiasl peanm3anuu. [Ipenpormeccop.
[Tonsitue nmepemennoit. Tumbl qaHHBIX. O0acTH BUIUMOCTU. BpeMs Ku3HM.
Apudmerndeckue, Jorudeckue onepanuu. [Ilpuopurer.

Apudmeruka ykazareneid. CBA3b MEXy yKa3aTelasiMu U MaccuBaMu. CCBUIKH.
[TorokoBbIii BBOA-BBIBOA (10Stream). Mcnosb30BaHWE MaHUITYISTOPOB.

VYcnoBublii onepaTop. OnepaTtop BbIOOpa.

. BUapI IUKII0B.
. I[lceBnocmyuaitnbie uncna. [lomydenue menoro(BeneCTBEHHOI0) YK CIIa U3 3aJaHHOTO

OTpe3Ka
[a, b]

OpnnoMmepHble MaccuBbl. CTaTuueckas maMaTh. JIMHaMu4yecKas namsTh.
CoptupoBka Be100poM. TpynoeMKoCTb.

CoprupoBka oomernoM. Moaudukanun. Tpya1oeMKOCTb.

CoprupoBka BcraBkamu. Moaudukanuu. TpynroeMKOCTb.

beicTpas coptupoBka. Tpya0eMKOCTb.

CoprupoBka ciusgHueM. Tpy1oeMKOCTb.

3amauyn Moucka MUHUMyMa (MakCUMyMa) ¥ €r0 HOMeEpa B OJTHOMEPHOM MAacCHBe.
[Touck B omHOMepHOM MaccuBe(JIunelnsblit). TpynoeMKoCTb.

bunapHblii norck. buHapHBII OUCK IO OTBETY.

N3menenune maccupa (100aBiieHne, yaajleHUE 3JIEMEHTOB). TPy10eMKOCTb.
Crarunyeckue IByMEpHbIE MACCHBBI.

JuHamuueckue 1ByMEpHbIE MAaCCUBBI

Oynaknuu. CocoOsI repeaun napaMmeTpoB.

Pexypcusnsle pynkiuun. Anroput™m Esxnnna (HOJI).

Pabora ¢ ¢aitnamu (fstream).

®yukiuK padoTel co cTpokamu. budnaunoreka string.h

®yHkIwK paboTsl co cTpokamu. bubianoreka string

[TpumepHBIi OMIIET K 3a4eTy.

Haiigute ommuoky.

TpeboBasioch HanKcaTh IPOrpaMMy, IIPH BBHIIOJHEHUU KOTOPOH C KJIaBHATyphl CUUTHIBACTCA
HaTypanbHOe yncio N, He mpeBocxoasmee 10°, 1 BHIBOAUTCS MpousBeneHne mudp 3Toro
gucaa. Ctaxxép TOPONUIICS U Halucall IPpOorpaMMy HETPaBUIbHO



#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;

}

[TocreroBaTeIbHO BHIIOIHUTE CIEAYIOIIEE.

Uro BeIBEIET IpOrpaMma Ipu BBoje uucia 4387

[lpuBenuTe mpumep dMClAa, TAKOTO YTO HECMOTPS Ha OINMOKM MNporpaMma BBITAET BEPHBIN
pe3ynbTar.

Haiinure B mporpamme Bce OmMOKHM (M3BECTHO, YTO MX HE Oosiee NIBYX) W HcHpaBbTe uX. Jlis
K10 OIIMOKH BBHIMHIINTE CTPOKY, B KOTOPO OHAa JOMYIIECHA, U MPUBEANUTE 3Ty )K€ CTPOKY B
UCIIPABIICHHOM BHJIE.

Yro nenaer qanHasi 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;

}

3agaHue Ha HAMCAHME KOJA
Hanucath ¢pyHK1MIO, IPUHUMAIONIYIO HA BXOJ] IPOU3BOJIBHOE 1I€JIOYMCIIEHHOE 3HAaU€HNE U
BO3BPAIIAOIYIO CTPOKY, COAEPKALYIO €T0 MPEICTaBICHUE B JIBONYHON CHCTEME UCUUCIICHHUSI.

Hexnaparus.
void NumberAsBinary( char* _result,// cmpoka c pe3yiomamom
unsignedint _number// npou3eoibHoe yucio

Oxuaemelil pe3ysbTar.
Hanpumep, 11 uncna 13 nanHas GyHKuMs 1oJKHa BEpHYTh cTpoky "1101".

2 cemecmp
1. Crpykrypsl (struct). IIpumepsr.
2. Crek.

3. Ouepenp.



4. Ouepenp ¢ IPUOPUTETAMH.

5. Mek.

6. JluHelHBIN CIIMCOK.

7. [epeBbs. CriocoObl MpeCTaBICHUS.

8. ABJI-nepeBo. bamancuposka. [Ipumepsr.

9. Cnoco6bl opranuzaiuu aepeBa Ipou3BojabHOro Bua. [Ipumepsr.

10. lunamuueckoe nporpaMMupoBaHue cBepxy BHU3. [Ipumepsl.

11. lunamuueckoe mporpaMMupoBaHue CHU3Y BBepX. [Ipumepsr.

12. JIBymepHas qruHaMuKa. 3agada o prok3ake. C mopropeHusMu. [Ipumepsl.
13. 3agaua o prok3ake. be3 mosropenuii. [Ipumepsr.

14. ’)Kannble anropuTmBl.

15. bubnuorexa OpenGL. CtpykTypa mporpaMMsbl, OCHOBHBIE rpa)u4ecKre IPUMHUTHBBI.
16. OOII. AbcTpakuus, HHKANCYISALUS, TOJIUMOP(HU3M, HACIIEIOBAaHHE.

17. Cratuueckas 6ubanorexa.

18. Jlunamuueckast OMOJIMOTEKA.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«IIpakTHKYM 10 OCHOBaM NPOrPaMMHPOBAHUS»

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

OcHoBHOI (popmoli H3NOKEeHHA y4deOHOro Mmarepuana mo aucuuruinHe «lIpakTukym 1o
OCHOBaM TPOTPAMMHPOBAHUS SBISIOTCS JIEKUUU AUCHUILTUHBL «OCHOBBI HPOTPaMMHUPOBAHHUSY,
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 HAIEJICHBI HA 3aKPEIUICHUE
JEKIIMOHHOTO MaTepualia IMyTeM NPUMEHEHHs ero K KOHKPETHBIM 3aJadaM M OTpaboTKa HABBIKOB
paboTel 1O pa3pabOTKe aIrOPUTMOB, KOAMPOBAHUIO HH(OpManuu WiId padOThl € pPa3InYHBIM
MIPOrpaMMHBIM 00€CTIEUEHUEM.

Jlns yCHEIIHOro OCBOEHMs IUCLUIUIMHBI OYEHb BAaXKHO PELIEHHE J0CTaTOYHO OOJIbLIOrO
KOJINYECTBA 3a/1a4, TPeOYyIOIIUX pa3padOTKU aJrOpuTMa U HAIIMCAHUS IIPOTPaMMBl, KaK B ayAUTOPHH,
TaK ¥ CaMOCTOSITEJIbHO B Ka4eCTBE AOMAIIHUX 3a1aHuil. [Ipumepsl pemenus 3anau pa3ouparoTcst Ha
JEKIHAX U IPAKTUYECKUX 3aHATHUIX, IPH HEOOXOAUMOCTH 110 HauboJiee TPYAHBIM TeMaM IPOBOJASATCS
JOTIONTHUTENNbHbIE  KOHCynbTamuu. OCHOBHAs Ielb  pemieHus 3agad  —  CchOpPMHPOBATH
QITOPUTMHUYECKOE MbllUIeHHe. [y pemeHus BceX 3a4ad HEoOXOIMMO 3HATh M TOHUMATH
JeKIMOHHBIN MaTepuai. [loaToMy B mporecce u3ydeHHs: AUCHUILUTUHBI PEKOMEHIYETCS PETYIIsIpHOe
MOBTOPEHHE TPOWJIEHHOTO JIEKIIMOHHOTO MaTepuaia. Marepuan, 3aKOHCHEKTHPOBAaHHBIA Ha
JEeKIUAX, HeoO0XOoAMMO JoMa emuie pa3 MpopadarbiBaTb U IMPU HEOOXOIMMOCTH JOIOJHSATH
uHpOpMalel, MOoJyueHHONH Ha KOHCYIbTAlMX, IPAKTHUYECKHX 3aHATUSAX WIM U3 ydeOHOU
JUTEPATYPBHI.

Bosnbiioe BHUMaHuE JODKHO OBITH YJEJIEHO BBHINOJIHEHUIO JAoMallHei paboTel. B kauecTBe
3aJJaHUN U1 CaMOCTOSTENbHOM pPabOThl JIoMa CTyJEHTaM NpeaararoTcs 3aJayd, aHaJIOTUYHBIE
pa3o0paHHBIM Ha JIEKIMAX M MPAKTUYECKUX 3aHATHSIX MM HEMHOrO Ooyiee CIIOKHBIE, KOTOpHIE
SBIISIFOTCS. PE3YJITATOM O0BEIMHEHHS HECKOIBKUX 0a30BbIX 3a/1a4. 3aa4d CHAIOTCS Yepe3 CUCTEMY
SHIeKC-KOHTECT, 00s3aTeIbHBI K PEIICHHUIO TPU 3a7aull U3 KaXI0TO Typa.

s 6onee TyOOKOT0 YCBOGHHUSI MaTepuana B TeUeHHE OOydeHHs MPOBOISATCS KOHCYIbTAUH (IpU
HEOOXOIUMOCTH) MO pa30opy 3aJaHWil A CaMOCTOSATENLHOW paboThl, KOTOpPHIE BBI3BAIH
3aTpyIHEHHUS.

B koHIle KaX70ro cemecTpa CTYAEHTHI CHIAIOT 3ayeT. 3a4eT BBICTABISAETCS aBTOMATHYECKU
IOpU YCJIOBUU CHAaud BceX Ja0OpaTOpHBIX paldoT, MpHU HEOOXOAMMOCTH MOXKET OBITh NPOBEICH
YCTHBIN 3a4€T 10 BOIIPOCAM U3 CIHCKA.



