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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMITNHBI

b1.B.02 I[Ipaktikym Ha 9BM mo nporpaMMupoBaHUIO

Kod u HaumeHo8aHue ducyurnuHbLI 8 coomeemcmeuu ¢ Y4ebHbIM niiaHoM

1. Ll.ll/l(*)p n HamMmeHoBaHuWe HanpaBleHnsa NoAroToBKU / cneynanbHOCTH:

02.03.02 dyHpoameHTanbHasa nHdopMaTmka U MUHPOPMaLMOHHbIE TEXHONOrMK

2. Mpocmnb noarotoBku / cneyuanusaumm / maructepckas nporpamMmma:

WHxxeHepusi nporpaMMHoro obecneyeHmst

3. Ksanudmkaumsa (cteneHb) BbiNnycKHUKa: 6Gakanasp

4. dopma obyyeHus: OYyHast

5. Kachegpa, oTBevarowan 3a peanusaumio AUCLUNSINHDbI:

kacpeapa MO 3BM

6. CocTtaBuUTENM Nporpammsl: opbeHko Onee [aHunosuy

DUO
KaHO. ¢hus.-Mam.HayK doueHm
yueHas cmenensb ydeHoe 36arnue
oleg_dan@mail.ru MM
e-mail paxynomem
MO 3BM
Kagedpa

7. PekomeHpgoBaHa: HMC cdakynbteta MMM, npotokon Ne 8 ot 15.04.2022 r.

(HaumeHosaHuUe pekoMeHOyrowel cmpykmypbl, 0ama, HOMep Npomokosna)

8. YuebHbIN roa: 2022 -2023 Cemectp(-bI): 1, 2



9. Llenn u 3apayvm y4ye6HON AUCLIMNIIUHDI:

Llenamun ocBoeHust y4eBGHOM AUCUMNAMHBI ABNAOTCA:

®opmupogaHue 0CHO8 MpogheCcCcUOHabHOU  Kyrbmypbl  [NPOeKMuUpo8aHuUs U
paspabomku npoepaMMHbIX MPOOyKmMo8 8 OOHOU U3 pacrpoCmpaHeHHbIX cucmem
npozpamMmuposaHusi Ha rnpumepe A3bika C++.

®opmuposaHue criocobHocmu npogooumes cbop, aHanu3z u obpabomkKy Hay4yHO-
mexHu4yeckol UHgopmauuu, Heobxooumol Ornsi peweHUs npogeccuoHarlbHbIX
3a0auy,

®opmupogaHue U pasgumue crnocobHocmu rnpuMeHsIMmb 8 [pPogeccuoHasrbHoU
dessmenlbHOCMU ~ COBPEMEHHbIe  [A3bIKU  fpogpaMmMuposaHusi U mMemoodsbl
napasnnenbHol o06pabomku OaHHbIX, oOrepayuoOHHble CUCMEeMbI, 3/1eKMPOHHbIE
6ubniuomeku u nakemsl rpoepamMm, cemesbie mexHonoauu. NK-6

3agaun yyebHom ancUmMnnHbI:

Bbipabomka Haebikog8 c030aHusi npoz2paMM Ha S$3bIKE 6bICOKO20 YPOBHS 8
KOHKpemHou cpede rnpoepamMmupo8aHus,

®opmuposaHue crocobHocmu uUcnosib3o8amb OBBLEKMHO- OPUEHMUPOBAHHbIE
cucmemnl rpoepamMmuposaHus (rK-6.1), criocobHocmu ocywecmesume
0bocHogaHHbIlU 8bI6Op cucmeMbl yripasneHuss 6azamu OaHHbIX Ors peasnusayuu
npoekma (l1K-6.2), cnocobHocmu cucmemamu3upogams Mamepuasi, Heob6xo0uMbIl
0ns pazpabomku mexHu4deckol OOKyMeHmauuu Ha rpoepammHyro npodykyuro (I1K-
6.3).

10. MecTto y4yebHOM AaucumnnuHbl B cTpyktype OOIl: (umkn, K KOTOPOMY OTHOCKTCS
ancuumniuHa, TpeGOBaHI/ISI K BXOAHbIM 3HaHUAM, YMEHUAM U KOMNeTeHUnAam, aucunninHbl, ond
KOTOpPbIX AaHHas OUCLUMIMIIMHA SIBNSETCS NpeaLecTBYOLEN)

YacTb, hopmupyemas yyacTHMKaMu obpasoBaTerbHbIX OTHOLLEHU Briokal.

TpeboBaHWs K BXOAHBIM 3HAHUSIM, YMEHUSIM U KOMMNETEHLMNSAM:

- BNageHne matepuarnom LKonbHoro kypca «Hdopmatmka n NKT»;

- cnocobbl M300paXXeHnst YNCOBOW MHOPMaLUW;

- BNageHue noHATUeM anroputmMa n 6a3oBbiMU CTPYKTYpaMu yrnpaBneHus;
- BNageHue NoHATUSMU N MeTogaMn arieMeHTapHOM MaTeMaTUKu.
AvcuunnuHa saBnseTca NnpeawecTByowWwen Ans AUCLMNIINH:

A3bikK 1 MeToabl NPOrpaMMMpoOBaHUSA
O6beKTHO-OPUEHTUPOBAHHOE NPOrpaMMUpPOBaHNE
Basbl gaHHbIX
OnepaunoHHble cUCTEMBbI
MporpammupoBaHune Ha sa3bike C#
MporpaMmmMupoBaHue Ha a3bike Java

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA NO AucCLUNNUHE/MOAYNIO (3HaHMA,
YMEHUSl, HaBblKW), COOTHECEHHble C MNMaHUPYyeMbIMU pe3yNbTaTaMU OCBOEHUSs
obpasoBaTenibHOM NporpaMmbl (KOMMNEeTeHUUAMU BbINYCKHUKOB):

Kog HasBaHue Koabl NhgukaTtopbl MnaHupyemble pesynbTaThbl
KOMneTeHuun obyyeHus




MK-1 | CnocobeH MK-1.1 | O6ecneumnBaeT cbop 3HaThb:
npoBoauTb coop, Hay4YHO-TEXHUYECKOM
aHanu3 u (Hay4HoI1) - cnocobbl nowucka vw cbopa
06paboTky Hay4HO- nHcpopmaLmm, HaY4HO-TEXHUHECkon
TeXHUYECKoM HEeobXxoaMMoN Ans HopMaLmK, HeobxoAnMmoit
nHbopMaLmK, peLLeHus 3aaau ANA pellenna safna4qu,
HeobxoavMMown s nccnenoBaHus, YMeTh:
peLleHus NMOCTaBMEHHbIX
npodeccuoHarnbHbI cneuvanuctom 6onee - MPUMEHSITb COBPEMEHHbIE
X 3agav, BbICOKOW cpeactBa WT pna nowucka
MOCTaBIEHHbIX KBanudmkaumm. UHOpMaLnK;
cneymanicTom
6onee BbICOKOIA - BnageTb HaBblKaMu
KBaNMdMKALM opraHv3aummn noucka Hay4Ho-
TeXHM4Yeckon nHgopmaumn.
MK-6 | CnocobeH [K-6.1 | Bnapgeet 3HaTb:
NPUMEHSITb COBPEMEHHbIMU
COBPEMEHHbIE A3blkaMu - MOHsMue uHpopmayuu, ee
A3bIKN nporpamMmmmpoBaHus, KJ'IaCECUd)UKaL(UiO, 0CHOSHbIE
. ceoticmaa, crnocobbi
nporpaMMmMpoBaHu NMOHUMAET KU3HEHHbI XpaHeHus U repedadu o
1, ornepaunoHHble unkn paspabotku MO, KaHanam cesiau;
CUCTEMbI, CETEBbIE UCMonb3yeT pasfnuyHble | —  cmpykmypy
TEXHOmormu, MEeTOAONOrnnN ero COBPEMEHHbIX
TeXHONnoruu pa3paboTkn, NoHUMaeT | 8bIYUC/IUMETIbHBIX — CUCMEM,
TECTMPOBaHWS B MecTo TecTMpoBaHua B | €€ Kraccugukayuio U
chepe paspaboTkm [AaHHOM npoLiecce. tcmoputo passumus,
MOBUNBHBIX —  Kraccugukauuro si3bIKog
s rpoepamMmuposaHusi u
NpunoxexHuu po2pamMmMHO20
obecrieyeHus, OCHOBHbIE
amarnibl paspabomku
MK-6.2 | PeanuayeT  metopbl | TPOEPaMM U KUSHEHHOZO
peLleHns MNpUKnagHbIx uukna,
sanau 5|~ _moHamue  amzopumma,
. ceoticms ana2opummos,
MPOheccroHanbHoN OCHOBHbIe noHsmusi
cdepe  AEATENLHOCTW, | apeopummusayuu u
Bnageet naketamu | rnpoepamMmupo8aHusi Ha
nporpaMmmMmHoro B8bICOKUX A3blKax,
obecneveHus, —  cpedcmea A3bIKa
OMepaLMOHHBIMM rnpozpaMmmuposaHusi
cuctTemamu, __yMeT
onpepensieT Haubonee b
3HaYMMBbIe KPUTEPUA | _  crionb3ogams
kayecTBa OCHOBHble npuembl u
NPOrpamMmMHoOro memodhbi
npodykta,  BblgensieT | POZPaMMUpPO8aHusi onsi
ONTUManbHbIi BapuanT. | [TOCMPOCHUS  aneopummos
pelweHusi KOHKPemHbIX

y4ebHbIx 3adavy,




MK-6.3

PaspabaTbiBaeT
nporpaMmmHoe
obecneveHmne ¢ y4eTom
TpeboBaHuii K
OKPYXXEHMUIO,
aHanM3npyst PUCKn u
BblpabaTbiBas niaHbl
Mo BbIMNOSHEHWNIO
TECTUPOBaHMS.

—  UCMONHAMb u
rnpouseodums omrnaodky
npozgpamm Ha OBM,

BnageTb (MMeTb HaBbIK(M)):

- Mamemamu4ecKkumu
mMemodamu OUEHKU
Kadyecmea asiecopumma

- HaeblkaMu mecmuposaHusi
u omnadKu rpospamMmMHbIX
modyrnel, peanu308aHHbIX Ha
A3bike C++

12. O6beM AucUMNNNHbI B 3a4eTHbIX eAuHuuax/vyac.(e coomeemcmeuu ¢ y4ebHbIM

nnaHom) — 4 | 144

dopmMa NpoMeXXyTOHYHOM aTTecTauun(3auem/sk3ameH) 3a4em.

13. Buabl yuebHOM paboThI:

TpyooemkocTb
Bug yuebHon paboTbl Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTtpa

AyaMTOpHbIE 3aHATUS 64 32 32

nekuun
B TOM yucne: npakTuyeckne

nabopaTopHble 64 32 32
CamocTosTenbHasa pabota 80 40 40
B TOM uucne: KypcoBas pabota (MpoekT)
dopma NpoMeEXyTOUHOW aTTecTauum
(3a4em — 0 yac. / sksameH — O4ac.)

Utoro: 144 72 72

13.1. CopgepxaHue QUCLUNIIUHDI:

NoNe Peanunsauus
n/n HanmeHoBaHve pasgena
pasgena CopepxaHve pasgena gucumninHbl AVCLIANNUHBI
ANCUUNIMNHBI C MOMOLLbIO
OHNanH-




Kypca, QYMK

*

JlabopamopHbie pabomsi

3.1 Cpepa PerucTtpaumna B nokanbHon ceTn. OKHa U KOMMOHEHTbI
nporpaMMmpoBa | cpedbl pa3paboTku nporpamm Ha a3bike C++. Gann
HUS npoekTa nporpammbl. PegakTnpoBaHne TekcTa
nporpammbl. Komnunsaums nporpaMmmei.
3.2 OTnagka u Coo06LeHns1 cUCTEMBI MPOrpaMMUPOBaHNA O
TecTMpoBaHue pesynbtatax komnunaummn. OkHo BbiBoga. Cpeacrea
nporpaMmmbil TeCTMpoBaHMA NporpamMmmsl. MpremMbl TECTUPOBaHWS.

3.3 Onepatopbl Onepatop umkna. ObpaboTka YMCNoBbIX OnNEKTPOHHbI
nocnegoBaTenbHOCTEN, BbIYNCIIEHNE CYMM C N Kypc
3aJaHHbIM BUOOM Craraembix. «MHdopmaTn

Ka n
nporpaMmmmp
OBaHve» Ha
noptane BIy
https://edu.vs
u.ru

34 OnepaTopsl Onepatop umkna. O6paboTka CUMBOSbHbIX
nocnegosarenbHocTen. Vcnonb3oBaHne OGyneBCKOro
dnara.

3.5 Onepartopbl MpeobpasoBaHme YMCNOBbLIX 3HAYEHNE B CUMBOJIbHbIE
1 HaobopoT.

3.6 Onepartopbl Onepatop umkna. ObpaboTka YMCNoBbIX OnNEKTPOHHBI
rnocnegoBaTteribHOCTEN, BbIYUCIIEHNE CYMM C " Kypc
3a[jaHHbIM BMAOM Craraembix. «MHdopmaTn

Ka n
nporpaMmmmp
OBaHve» Ha
noptane By
https://edu.vs
u.ru

3.7 OnepaTopbl Onepatop uukna. O6paboTtka CYMBOJTbHbIX
nocneposartenbHocTen. Kcnonb3oBaHne GyneBcKoro
dnara.

3.8 Onepartopsbl Mpeobpa3oBaHne YMCNOBbLIX 3HAYEHNE B CUMBOJIbHbIE
n HaobopOT.

3.9 Ykaszatenu Buabl ykasatenen. [InHammyeckne nepemMeHHble. ONEKTPOHHbI
Onepauun ¢ ykasatenamu. Onepaumm new u delete. n KypC

«MHdbopmaTn




ApudmeTtunyeckune onepaumn.

Ka n
nporpaMmmmp
OBaHMe» Ha
noptane By
https://edu.vs
u.ru

3.10 | MaccwuBbl O6bsiBneHne maccuBa. [peobpasoBaHune Lenoro OnNEKTPOHHbI
yucna B Maccus cMmBosnoB-umdp. Nonck B maccuee. N KypC

«UHpopmaTH
Ka u
nporpaMmmmp
OBaHMe» Ha
noptane By
https://edu.vs
u.ru

3.11 | MaccwuBbl Ob6paboTka BEKTOPOB.

3.12 | MaccwuBbl O6paboTka ABYMEpPHbIX MacCUBOB.

3.13 MaccuBbl OunHamnyeckne maccusbl U nx obpaboTka

3.14 MaccuBbl [lBymepHble AnHamMn4eckne maccuBbl U x obpaboTka

3.15 | MaccwuBbl O6paboTka AByMEPHLIX MacCBOB.

3.16 MaccuBbl [duHamnyeckne maccumBbl N nx obpaboTka

3.17 MaccuBbl [ByMepHble AUHaMMYeCcKne MaccuBbl U NX 00paboTka | SNEKTPOHHBbI
n Kypc
«UHbopmaTn
Ka n
nporpaMmmmp
oBaHMe» Ha
noptane By
https://edu.vs
u.ru

3.18 | MaccwuBbl O6paboTka ABYMEpPHbIX MacCUBOB.

3.19 MaccuBbl OunHamnyeckne maccusbl U nx obpaboTka

3.20 MaccuBbl [BymepHble JuHamMu4eckne maccuBbl 1 nx obpaboTka

3.21 | Ctpokn Hynb-cumBon. Peanusaums onepaumii KONnMpoBaHus,

CMMBOJIOB. CpaBHeHMWs1, 06beaAMHEHNs1 CTPOK, BblaeneHns

NOOCTPOKM.




3.22 | Ctpoku Peanusauus onepauui KONnMpoBaHus, CpaBHEHUS,
CUMBOJSIOB. o6beanHeHNs CTPOK, BblAeneHns NOACTPOKN Yepes

onbnuoteyHble yHKLMN.

3.23 | CTtpoku Peanusauus onepauui KONMpoBaHUs, CpaBHEHUS, OnNEKTPOHHbI
CVYMBOJIOB. o6beanHeHNs CTPOK, BblAeneHns NOACTPOKN Yepes " Kypc

onbnunoTeyHble PyHKUUN. «UHpopmaTH
Ka u
nporpaMmmmp
OBaHve» Ha
noptane BIy
https://edu.vs
u.ru

3.24 | Ctpokn Peanusaumns onepauuni KonmupoBaHns, CpaBHEHNS, OnNEKTPOHHbI
CVYMBOJIOB. 06beanHeHNs CTPOK, BblAeneHnsa NoACTPOKN Yepes N KypC

GMBnNMoTEYHbIE YHKLNN. «UHpopmaTH
Ka n
nporpaMmmmp
OBaHMe» Ha
noptane By
https://edu.vs
u.ru

3.25 | OyHKumN. O6paboTka MaccMBOB C UCNOSTb30BaHNEM (DYHKLNIA

3.26 | OyHKUMN O6paboTka ABYMEpPHbIX AMHAMWUYECKMX MAaCCUBOB C

ncnonb3oBaHMeM YHKUNNA.

3.27 OYHKUMY O6paboTka CTPYKTYp C MCNOSb30BaHUEM (PYHKLINA.

3.28 | ®yHKuMM O6paboTka AByMEpPHbLIX ANHAMUYECKMX MAaCCMBOB C

ncrnonb3oBaHNeM YHKLNA.

3.29 OyHKUMK O6paboTka CTPYKTYp C NCMOMb30BaHNEM (PYHKLIMN.

3.30 | OpraHusauus dannoBble onepauun BBOAA-BbiBOAA: BbIBOA B | ONEKTPOHHbI
BBOJA-BbIBOAA dannoBbIN MNOTOK, 4YTeHMe w3 dannoBoro MnoToka. | 1 Kypc
OaHHbIX XpaHeHne CrioXXHbIX CTPYKTYp B hanne. «NHdopmaTH

Ka n
nporpaMmmmp
oBaHMe» Ha
noptane BIY
https://edu.vs
u.ru

3.31 | OpraHusauus BuHapHble  dannbl. O6paboTtka  AaHHbIX  C | ONEKTPOHHbI
BBOJAa-BbIBOAA ncnonb3oBaHveM BrMHapHbIX annos. n KypcC
OaHHbIX «NHdopmaTtu

Ka n




nporpaMmmmp
oBaHMe» Ha
noptane By
https://edu.vs
u.ru

3.32

OpraHusauuns

JaHHbIX

BBOJa-BblBOAA

O6paboTka AaHHbIX C MCMOMb30BaHNEM (PYHKLMN
NpPSMOro 4OCTyna K anieMeHTam GuHapHoro danna.

13.2. Tembl (pa3aenbl) AUCLUUNIIVHBI U BUAbI 3aHATUN

Ne Bugbl 3aHATUI (YacoB)
nn HaumeHosanue Tembl Jlekun | MpakT | llTabopatop |CamocTosATenbHas | Bcero
(paspena) AMCUANNMHLI n NYecK | Hble paboTta
ne
1. | Cpena nporpaMMmnpoBaHus 2 2 4
2. | Otnagka u TecTMpoBaHue 2 2 4
nporpammei

3. | Onepatopbl 2 2 4
4. OnepaTopb! 2 2 4
5. OnepaTopb! 2 2 4
6. | Onepatopsbl 2 2 4
7. OnepaTopbl 2 2 4
8. OnepaTopb! 2 2 4
9. | Ykasarenu 2 2 4
10. | MaccuBsbl 2 2 4
11. | MaccuBbl 2 2 4
12. | MaccuBbl 2 2 4
13. MaccuBbl 2 2 4




14. MaccuBsbl 2 2 4
15. | MaccuBebl 2 2 4
16. MaccwBbl 2 2 4
17. MaccuBbl 2 2 4
18. | MaccuBsbl 2 2 4
19. MaccwBbl 2 2 4
20. MaccuBbl 2 2 4
21. | CTpOKn CUMBOIIOB. 2 2 4
22. | CTpoKn CUMBOIIOB. 2 2 4
23. | CTpoKn CUMBOIIOB. 2 2 4
24. | CTpOK/M CUMBOIIOB. 2 2 4
25. | OyHKuUmK. 2 2 4
26. | DyHKUMN 2 6 8
27. dyHKUMK 2 6 8
28. | dyHKUMMK 2 4 6
29. dyHKUMK 2 4 6
30. | OpraHusaumus BBoga-BbiBoaa 2 2 4
AaHHbIX
31. | OpraHusaumus BBoga-BbiBoaa 2 4 6
AaHHbIX
32. | OpraHunsauns BBoga-BbiBOOa 2 4 6
AaHHbIX
WToro: 64 80 144
14. MeToan4yeckue ykasaHus AnA obyvyarowmxcsa Nno OCBOEHUIO AUCLIMMNIIUHDI
1. Mpwn ncnonb3oBaHUM ANCTAHUNOHHBIX 06pa3oBaTenbHbIX TEXHOOMMN U
3NEKTPOHHOIo 0B6y4YeHMUs BbINONHATL BCE YKa3aHus npenogasaTenen no paborte Ha
LMS-nnatdgopme, CBOEBPEMEHHO NOAKNIOYATLCA K online-3aHATusMm,
2. CobntogaTtb pekoMeHaaumm rno opraHn3aumm camocToAaTeNbHOM paboThl




3. MNepepn KaxablM NpakTUY4ECKMM 3aHATUEM HEOGXOAMMO NpoYnTaTb MaTepuan

npeablayLmMx Nekumin no TeMe NPakTUYeCcKoro 3aHATUS.

4. TMpw paboTe Hag KOHCNEKTOM HEODXOAMMO 3HAKOMUTLCS C U3yYaeMbiM
mMaTepuanom B y4ebHbIX MOcobusx n MoHorpaduax, peKOMeHO0BaHHbIX

NEeKTOpOM

5. [ononHuTenbHbIA MaTepuan, pekoMeHaaummn, a Takke 3agaHus K NpakTU4ecknm,

nabopaTopHblM  3aHATMSIM, K 3a4eTaM W 3K3aMeHaMm, pasMellarTcs
npenopasaTeneM B IHTepHeTe

15. MNepeyeHb OCHOBHOW U AOMOSIHUTENILHOU NMUTEpPaTypbl, PECYPCOB MHTEPHET,
HeobXxoAuMbIX ANA OCBOEHUA AUCUMUNIUHDbI (CriUCOK numepamypbl 0opMIsemcsl
coomeemcmeuu ¢ mpebosaHusamu FOCT u ucrionb3yemcsi obwasi ckeo3Has Hymepayusi 0ns
ecex U008 UCMOYHUKOB)

a) OCHOBHas nuTeparypa:

Ne n/n

MCTOYHUMK

MaBnoBckas, TaTtbsAaHa AnekcaHgpoBHa. C/C++: [MporpammMmmpoBaHue Ha A3blke
BbICOKOIo ypoBHsi: CTpyKTypHOE nporpaMmmmupoBaHue : lNpaktukym: YuebHoe nocobume
ANns cTyA. By30B, 00y4y. No HanpasneHuto "MHdopmaTturka n BeluMcnnTenbHas TexHuka" /
T.A. MNaenosckas, KO.A. LLlynak .— CI16. : MNMuTtep, 2002 .— 238 c.

BupT, Huknayc. Anroputmel U CTPYKTYpbl AaHHbIX / Huknayc BupT ; nep. ¢ aHrn. v peg.
[.B.Mogwwueanos .— CI16. : Heeckuin ananekt, 2001 .— 351 c.

Mpata CtuBeH. A3bik nporpammupoBaHns C++. Jlekumm n ynpaxHeHus, 6-e nsgaduve /
CtuseH lMpata.- CI16.: 000 «W.[. Bunbsmcy», 2012.- 1248 c.

DenTten X.M. Kak nporpammupoBaTb Ha C++. [Natoe usganue.: MNep. ¢ aHrn./
X.M.Oenten.- M.:O00O «BuHom-IMpeccy», 2008.- 1456 c.

CrpaycTtpyn, BbepH. A3bik nporpammupoBanusa C+ / beepH Ctpayctpyn; lNep. ¢ aHrn.
C.AnucnmoBa n M.KoHoHoBa noa pea. ®.AHgpeea u A.Ywakosa .— M.;CI10. :
BMHOM:Hesckun gnanekr, 2002 .— 1098 c.

Wwvnar, Nep6epT. C++: 6a3oBbIn kypc. MNMep. ¢ aHrn./lepbepT Wnng.- M.: OO0 «W.[.
Bunbamcy», 2010.- 624 c.

OneKTPOHHO-6MbNMoTeUHasl cucteMa «YHMBEpCUTETCKasi OMbnmnoTeka oHNamH»:
BaHcuna, M. PelwieHune 3agay Ha coBpeMeHHOM C++: cTaHbTe OnbITHLIM
nporpaMmMmMCcTOM, peLlas npaktudeckune 3agadn : [16+] / M. baHcuna ; nep. ¢ aurn. A.H.
Kucenesown. — Mocksa : JMK [Mpecc, 2019. — 302 c. : un., Tabn. — Pexum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=578609 (gata
obpaweHmns: 19.12.2020). — bubnuorp.: c. 291. — ISBN 978-5-97060-666-7. — TekcT :
ANEKTPOHHbBIN.

OneKTPoHHO-6MBMoTeYHasa cuctema «YHuBepcuteTckaa bubnuorteka oHNamH»:
KonecHukoBaTaTbsiHa, . A3blkn nporpammupoBaHus : y4ebHoe nocobue : [16+] /

I". KonecHukoBaTaTtbsiHa ; KeMepoBCKMI rocygapCTBEHHbIN yHUBepcuTeT. — KemepoBo :
KemepoBckuii rocyaapcTBeHHbIN yHuBepeuteT, 2019. — 182 c. : Tabn., nn. — Pexum
aoctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=573802
(nata obpawwenuns: 19.12.2020). — bubnuorp.: ¢. 168-169. — ISBN 978-5-8353-2448-4. —
TeKCT : 9NeKTPOHHbIN.



https://biblioclub.ru/index.php?page=book&id=578609
https://biblioclub.ru/index.php?page=book&id=573802

OBC NaHb: Npysges, [. B. NporpammnpoBanme C++ (1 kypc) : y4ebHoe nocobue / . B.
py3neB. — BopoHex : BI'Y, 2017. — 80 c. — TekKcT : anekTpoHHbIn // J1aHb :
3NEeKTPOHHO-6nbnuoteyvHas cuctema. — URL: https://e.lanbook.com/book/154781 (qata
ob6paweHus: 19.12.2020). — Pexum goctyna: ona aBTopms. Nonb3oBaTenen.

©) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTouHUK
BeegeHne B 06BEKTHO-OPUEHTUPOBAHHOE MpOorpaMmMmpoBaHme (C npumepamm Ha C++) :
10 y4yebHo-meToan4eckoe nocobue ons By3oB. Y. 1/ BopoHex. roc. yH-T; cocT. M.K.
YepHbiwos .— BopoHex : JION BIY, 2006 .— 54 c. — bubnwuorp.: c. 52 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov06108.pdf>.
BBeaeHve B 06beKTHO-OpPMEHTUPOBAHHOE MpOrpaMmMmnpoBaHme (C npumepamm Ha C++) :
11 y4yebHO-MeToamyeckoe nocobue ans By3os. Y. 2 / BopoHex. roc. yH-T; cocT. M.K.
YepHbiwoe .— BopoHex : JION BI'Y, 2006 .— 39 c. — bubnwuorp.: c. 37 .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/nov06109.pdf>
Oenn H. MNporpammnpoBaHue Ha C++ [ONeKTpoHHbIN pecypc] : y4ebHuk / Oenn H., Ynm3a
12 | Y., XeguHrton M. — 3nekTpoH. aaH. — M. : IMK lMpecc, 2007. — 672 ¢c. — Pexum
poctyna: http://lanbook.lib.vsu.ru/books/element.php?pll_id=1219
®epopeHko, KO.I. Anroputmel 1 nporpammbl Ha C++ Builder [OnekTpoHHbIM pecypc] : .
13 — 3nekTpoH. gaH. — M. : MK lMpecc, 2010. — 544 c. — Pexxum goctyna:

http://lanbook.lib.vsu.ru/books/element.php?pll_id=1265

B) MH(POPMAaLMOHHbIE 3M1EKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:

Ne n/n NcTouHnK

14 | www.lib.vsu.ru
JinnmaH C. Asbik nporpammupoBaHung C++. lNonHoe pykoBOACTBO [ONEKTPOHHLIN

15 | pecypc] : / NMunman C., Maxoiie . — 3nekTpoH. aaH. — M. : IMK Mpecc, 2006. —
1104 c. — Pexxum goctyna: http://lanbook.lib.vsu.ru/books/element.php?pll id=1216
Mangasos, WN.P. Borland C++ ana cebs [OnekTpoHHbI pecypc] : y4ebHUK. — ONeKTPOH.

16 | gan. — M. : IMK Mpecc, 2009. — 429 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=1230
Bacunbes, A.H. Camoyuntenos C++ ¢ npumepamu n 3agadamu. KHuira + BupTyanbHbIv
CD [OneKTpoHHbIV pecypc] : . — OnekTpoH. aaH. — CI16. : Hayka n TexHuka, 2016. —

17 | 480 c. — Pexum goctyna: http://lanbook.lib.vsu.ru/books/element.php?pll id=74667
OnNeKTPOHHbIV Kypc «MHopmaTnka n nporpammmpoBaHme» Ha LMS-nnatdgopme BIY

18 https://edu.vsu.ru

16. Mepe4vyeHb y4eOHO-MeTOAMYECKOro obecnevyeHus ANA CaMOCTOATENbHOW
paboTtbl (yyebHo-memodudyeckue pekomeHOauuu, nocobusi, 3adayHuku, Memoduyeckue
yKa3aHUsi Mo 8bIMNOJIHeHUIO Npakmu4yecKux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n NcTouHMK
YckoBa, Onbra ®epgopoBHa. lNeperpyska yHKUn B a3blke C++ : 9NEKTPOHHbIN
1 pecypc / O.®.YckoBa, H.A. Kannuesa, H.b. Yckosa // iHdopmaTuka : npobnems,

MEeTOO0S0rUsl, TEXHOSOTUN :
cOopHUK maTepuranoB 17-n mexxgyHapogHON Hay4YHO-MEeTOAMYECKON KOHGIEPEHLINN,



http://www.lib.vsu.ru/elib/texts/method/vsu/nov06108.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/nov06109.pdf
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=74667
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7640&TERM=%D0%A3%D1%81%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

BopoHex 9 - 10 dpeBpanda 2017 r.: B 5 T. — BopoHex, 2017 .— T.5. - C. 117-121 .— (1
anektp. ont. fAnck (CD-ROM)) .

YckoBa, Onbra ®egopoBHa. Hayana CTpykTypHOro nporpaMmmMmMpoBaHus Ha a3blke
C++ : 3agayvHuk-npaktukym. Y. 5 . CTpykTypbl 1 o6beanHeHunst / O.®. Yckosa, H.A.
Kannunesa .— BopoHex : M3paTtenbckun gom BI'Y, 2017 .— 44 c. — Tupax 50. 2,8 n.n.

YckoBa, Onbra ®egopoBHa. Hayana CTpyKTypHOro nporpaMmmMmMpoBaHus Ha a3blke
C++ : 3agayvHumk-npakTukym Yactb 1. JInHelrHble, pa3BeTBALAOLWLMNECS, LNKINYECKME
anroputmbl. 3agadHuk-npaktukym / O.®. Yckosa, O.[0.MNopbeHko .— BopoHex :
Napatenbckun gom BI'Y, 2013 .— 32 ¢. — Tupax 50. 2,8 n.n.

YckoBa, Onbra PepgopoBHa. lHdopmaTmka u nporpaMmmmpoBaHme : yuebHoe nocobue
/ O. ®.YckoBa, H. A. Kannvuesa .— BopoHex : Hay4Has kHura, 2017 .— 224 c.

YckoBa, Onbra ®egopoBHa. Hayana CTpykTypHOro nporpaMmmMmpoBaHus Ha a3bike C++.
YacTb 4. CMMBOIbI U CUMBOSIbHbBIE CTPOKU. 3aauHUK-NPaKTUKYM Ons CTyaeHToB 1 Kypca
dakynbTeTa MMM / O.®. Yckosa, H.A. Kannuesa. — BopoHex : N3gaTenbckuin gom BIY,
2016. — 44 c.

YckoBa, Onbra ®egopoBHa. Hayana cTpykTypHOro nporpammMmpoBaHus Ha A3bike C++.

6 Yactb 2. OgHOMepHble MaccuBbl. 3agayHUK-NPaKTUKYM Ons cTyaeHToB 1 kypca
dakynbTeTa MMM / O.®. Yckoea, O.[1.NopbeHko .— BopoHex : N3gaTtenbeko-
nonurpadunyecknin LeHTp «Hay4yHas kHura», 2015, — 32 ¢

YckoBa, Onbra ®egopoBHa. Hayana CTpyKTypHOro nporpaMMmMpoBaHmns Ha si3bike
7 C++ : 3agayvHuk-npaktukym. Y. 3 : [1symepHbie maccusbl / O.®. Yckoa, H.A.
Kannuesa .— BopoHex : HayuHas kHura, 2015 .— 38 ¢

17. O6bpa3oBaTenbHble TEeXHONOrMKU, UCNoNb3yeMble ANA peanusauum
y4eOHOM AMCUMNNWHBLI, BKMKYasA AUCTaHUUOHHble oOOpa3oBaTesfibHble
TexHonoruu (AOT), anekTpoHHoe oby4yeHue (30), cMellaHHOe OOyyYeHue):

- [OucuunnuHa peanu3yetca C MNPUMEHEHMEM  SNEKTPOHHOro 0obyyeHus u
ANCTaHUMOHHBIX obpasoBaTenbHbIX TexHonormn. [ns  opraHusaumm  3aHATUN
peKOMeHOOBaH OHNanH-kypc «MHdopmaTuka n nporpaMmMmmupoBaHne», pasmeLleHHbIN
Ha nnatopme AnekTpoHHoro yHnsepcuteta BI'Y (LMS moodle), a Takke NHTepHeT-
pecypchbl, NpuBeaeHHbIe B N.158B.

- Web-TexHonormm: pasmelleHne MeTOANYECKMX MaTepuanoB, 3agaHun ans
npakTnyeckon paboTbl Ha Beb-canTe YHMBEpPCUTETA U Ha NEepPCOHasnbHbIX CTpPaHULax
npenogasaTenen;

- pasMeLleHe MeToaMYECKNX MaTepmnarnoB Ha (hannoBoM cepBepe hakynbTeTa,;

- [0OKYMEHT-Kamepbl Npu NpoBeAEHUMN NEKLMNOHHbBIX 3aHATUN;

- MynbTUMEAMIHbIE NPOEKTOPbI NPU NPOBEAEHMMN NEKLUNOHHbBIX 3aHATUN;

- KOMMbIOTEPHbIE NPE3EHTALMM C MaTepmanamm nekuni;

- B y4ebHOM npouecce ucnonb3yeTca 6ecnnartHas NnonHogyHKLMOHaNnbHas
MHTerpupoBaHHas cpefa paspabotkm Visual Studio Community 2015;

- noptan BlY edu.vsu.ru.


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7640&TERM=%D0%A3%D1%81%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7640&TERM=%D0%A3%D1%81%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7640&TERM=%D0%A3%D1%81%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7640&TERM=%D0%A3%D1%81%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7640&TERM=%D0%A3%D1%81%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=7640&TERM=%D0%A3%D1%81%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus

18. MaTepuanbHoO-TeXHM4YeCKoe obecneyeHne AUCLUMUMNIINHDI:

lNekunoHHass ayaouTopusi pomkHa 6biTb obopydoBaHa yyebHonm Mebenbio,
KOMMbIOTEPOM, MyNbTUMeAUNHbIM obopyaoBaHMem (NMPOEKTOp, 9KpaH, cpeacTea
3BYKOBOCMNpOU3BeAeHUs), AonyckaeTcs nepeHocHoe obopyaoBaHue.

MpakTuyeckne 3aHATUS  OOSDKHbI  NMPOBOAUTBCS B CNeuMannanpoBaHHOM
ayauTopuK, OCHaLLeHHOM y4yebGHoMm Mebenbio M NepcoHanbHbIMM KOMMbIOTEPAMU C
AOoCTynom B ceTb WHTepHeT (KOMMbOTEpPHble Knacchl, CTyaun), MynbTUMEOUNHBIM
obopyaoBaHnem (MynbTUMegMIHbIN NpOoEKTOop, 3KpaH, cpeacTea
3ByKoBOCMpou3BeaeHns), Yncno paboumx MecTt B ayauTopum LOSMKHO ObiTb Takum,
yToObLI ObecneuMBanacb uvHAMBMAOYyanbHas paboTa CTygeHTa Ha  OTAENIbHOM
nepcoHanibHOM KOMIMbIOTEpE.

,D,J'IFI CaMOCTOSTENBHON pa6OTbI HeobxoanMbl KOMMbKOTEPHbIE Kracchbl,
nomMeuieHnad, oCHalleHHble KOMMNbTEPaMn C AOCTYMNOM K CETU MHTepHeT.

MporpammHoe obecneveHme:

— OC Windows

— LibreOffice (cBoboagHoe n/nunu 6ecnnatHoe 10)

— Microsoft Visual Studio Community Edition (ceo6ogHoe u/vnn 6ecnnatHoe M0O)

— Adobe Reader (cBo6oagHoe n/unu 6ecnnatHoe 0O)

19. OueHo4HbIe cpeacTBa ANsA NPoBeAeHUs TEKYLLEN N NPOMEXYTOYHOMN
artrectauum

MopsiAoK OLEHKM OCBOEHMS 0By4atoLmmmcs y4eGHoro matepuana
onpenensieTcsl CogepXKaHnem creayowmx pasaernos AUCLUMIUHDI

HanmeHoBaHune NHpamKaTop(bl)
I',I\;QI'I pasaena gucumnniinHbl KOI\::(G;)GH AOCTUNXeHnA OLI,EHO‘-IHbIe cpeAactea
(mogyns) 4 KoMneTeHLUum
Cpepa K1 AK11 WHOusudyaribHble 3adaHusi Oris
1. | nporpammupoBaHus MK-6 MK-6.1 npakmuyeckol pabomsbi Ha
Kornbromepe
OTnagka n UHOusuldyanbHble 3adaHus Onsi
2. | TectupoBaHue MK-6 MK-6.1 npakmu4eckol pabomsbi Ha
nporpaMmbi Kornbromepe
3. | OnepaTtopsl MK-6 MK-6.1 M+HOueudyaribHble 3adaHusi Onsi
npakmuyeckou pabomsl Ha




HanmeHoBaHune NHankaTop(bl)
Ne pasgena AUCUUnnHbI Romnerex LOCTUXKEHMA OueHouHble cpeacTsa
n/n uma(u)
(mogyns) KomneTeHUmn
Kornbtomepe
Ykazatenu MK-6.1 MHOusudyarnbHbie 3adaHusi Onsi
4. MNK-6 npakmuyeckol pabomsl Ha
MK-6.2 Kornblomepe
MaccuBebl MK-6.1 MHOueulyarbHble 3a0aHusi Ons
5. MNK-6 npakmuyeckol pabomsl Ha
MK-6.2 Kornblomepe
WHOusuO
[MHaMIIeckve MNK-6.2 HOusU yanbi-v/b/e 3adaHus Ons
7. MNK-6 npakmuyeckoli pabomsl Ha
MaCCUBbI MK-6.3
. Korbtomepe
CTpoKM cUMBOIOB. UHOusuUdyarnbHbIe 3adaHusi 0ns
MNK-6.2 npakmuyeckoli pabomsl Ha
8. Twnbl AAHHbIX, MNK-6 Korblomepe
onpegendemble MK-6.3
NporpaMMmMcTOM
DyHKUNN. Ak UHOusuUdyarnbHbIe 3adaHusi 0ns
9 MK-6 6.2 npakmuyeckoli pabomsl Ha
- | Cnocobbl nepegaun MK-6.3 Korbromepe
AaHHbIX PYHKUMM
lNepenava maccmeoB UHOusudyaribHble 3adaHusi Oris
B Ka4yecTBe npakmu4eckol pabomsbi Ha
napameTpoB (OyHKLUK MK-6.2 Kornbtomepe
10. MK-6
MNepenava nmexun MK-6.3
dyHKLMM B KavecTBe
napameTpa dyHKLMM
PekypcuBHble WHOusudyaribHble 3adaHusi Oris
dyHKLMM MK-6.2 npakmudeckol pabomel Ha
MNK-6 ' Kornbromepe
11 Meperpyska yHKUMiA MK-6.3
DyHKUMA main.
MK-6.2 WHAusudyanbHbie 3adaHusi 0ns
12. | . WabnoHbl hyHKLMIA. MK-6 npakmudeckol pabomsi Ha
MK-6.3 Kornblomepe
Opranunsaums MK-6.2 UHOueudyaribHble 3adaHus s
13. | hannosoro BBOAA- MNK-6 npakmudeckol pabomsi Ha
MK-6.3

BblBOJA AaHHbIX

Korbtomepe




HanmeHoBaHue NHpamKkaTop(bl)
[o]
rll\;_n pasgena aucumnnivHbl KOI_m:((j;EH OOCTUXKEHMA OueHo4Hble cpeacTBa
(mogyns) KOMMeTeHuun
. WHOusudyaribHble 3adaHusi Oris
dopMaTMPOBaHHbIN MK-6.2 yanbH
14. MK-6 npakmuyeckol pabomsl Ha
BBOA-BbIBOA AAHHbIX MK-6.3
: Kornbtomepe
Mpenpoueccop. WHOusuUOyarnbHble 3adaHusi Onsi
Makpocbl. AnpekTnBbl rnpakmu4eckol pabomel Ha
npenpoteccopa Kornbtomepe
15. include, define, if, MK-6 IK-6.3
else, endif, ifdef,
ifundef
lMpomexyToyHas aTTecTaums
Komnnekm npakmuyeckux 3adaHull
dopma KOHTPONSA — 3a4eT

20 TunoBble OLeHOYHbIe CpeacTBa U MeToAMYeCcKne MaTepuansbl, onpeaensiowme
npoueaypbl oLeHUBaHUsA

20.1 TeKywiMi KOHTPOJIb YyCNeBaeMoCTH
KoHTpornb ycnesaeMocT no AUCUMNIIMHE OCYLLECTBIISETCHA C MOMOLLLIO CrieayoLwmnx
OLIEHOYHbIX CPeCTB.

NabopaTopHas paboTa 1

1. Beeaute Tpu uucna. Ecam OHM  moryT  ObiTb  A/IMHAMW  CTOPOH
NPAMOYrO/IbHOrO TPEYrosibHWKa, BbliBeAUTE WX B MNOpAAKe BO3pacTaHUA U
BblYNC/INTE NJIOWAAb NO-Y4EHHOIO TPEYroJibHUKA.

2. Beeaute Tpu uucna. Ecam oHM  moryT  6bITb  AAMHAMKM  CTOPOH
OCTPOYro/IbHOro TPeyronbHWKa, BbiBeAUTE UX B Nopaake ybbiBaHMA U BbluMCAUTE
naowaab Noy4eHHOro TpeyroabHMKa.

3. Beeaute Tpu uncna. Ecam oHM moryT 6bITb AJIMHAMM CTOPOH TYMNOYrosibHOro
TpeyronbHWKa, BblBeguTe WX B nNopsagKke ybbiBaHUA U BbIYUCAUTE NOWAAb.
NO/ly4eHHOro TPeyrosbHMKa.

4. Besegute Tpu uncna. Ecam oHn moryt 6bITb CTOPOHAMM PABHOCTOPOHHErO
TpeyronbHWKa, BblMUCAUTE €ro naowadb U OJIMHY BbICOTbl. BbiBegute ANWHbI
CTOPOH TpeyronbHWKa, NAoWaAb U AJAWHY BbICOTbl B MOpAAKe BO3pacTaHUA.




5. Beeaute Tpu uucna. Ecam oHM  moryT 6bITb  A/IMHAMM  CTOPOH
paBHObOeAPEHHOro TpeyrosibHMKa, BbIMMCAUTE A/IMHbI €ro BbICOT. BbiBeanTe AnnHy
OCHOBAHUA W AJ/IMH-bl BbICOT B NOPAAKE BO3paCTaHMA.

Na6opaTtopHas paboTa 2

1. C knaBmaTypbl BBOAATCA ABe AaTbl. BbiBecT coobueHune «MpaBuibHO», ecnu
nepsas BBeAEHHAA AaTa npejlwectsyeT BTOpoW, «HenpaBwuabHO», ecnn BTOpas
AaTa npeaLwecTsyeT nepBou, U «PaBHbI», ecnv BBeAeHbl 0AMHAKOBbIE AaTbl.

2. Tpebyetca BBeCTM HaTypanbHoe u4mcno 1<=n<=120 , 3agatouiee BO3pacT
yesoBeKa B rodax, U BbIBECTU €ro C COOTBETCTBYHOLWEN MOAMUCLIO «NET» WU
«rog» unu «roga». (Hanpumep, «21 rog» unu «45 net» nnmn «33 ropa».)

3. [aHO 4eTblpex3HayHoe LUe/fioe YUCIO0. BbIACHWUTb, ABAAETCA /M OHO
nepesepTbiEM.

4. TpebyeTcs BBECTU Lenoe Ynmcno 1<=k<=7, apastoweecs HOMEPOM AHA Heaenu,
M BbIBECTU Ha3BaHWe AHA HedesN.

5. TpebyeTcs BBECTM ABa YMCNA M OAUNH U3 3HAKOB apudMeTUUYECKON onepaumm +,
—, *,/, % v BblBECTU pe3ynbTaT COOTBETCTBYHOLLETO AENCTBUA.

Na6opaTtopHas paboTa 3

1.  CocTaBMTb NPOrPaMmmy A4 BbIYMCAEHUA NOTMHOMA
y=2x5—x®+4x°—5x° +6x + 1,

ncnonb3ya popmyny FopHepa.

YkaszaHue. ®opmyna FlopHepa AA BbIMUCNEHUA MHOTOYNEeHa n—it cTeneHu
y=aix" +axx""1 + ...+ anX + Qn+1

MMmeeT Bug,
y={(..((((aix + az)x + a3)x + ... + Qn)X + Qn+1

2. be3 nucnonb3oBaHMA A4ONONHUTENBHONO MaccmBa CABMHYTL Bce 10 3nemeHTOB
MaccuBa a BNpaBo Ha k anemeHTOB (k > 1).

3. CoctaBuTb nNporpammy Ana onpeaeneHua KoaumyectBa AHen HEeBUCOKOCHOrO
roaa, NnpoweAawnx ¢ Hayana rogaa Ao Aatbl, BBEAEHHOW NO/Ib30BaTENEM.



4. BeecT o06bem npoaark MU3AeNUi 3a Kakabli AeHb Heaenn (Kpome
BOCKpeceHbsl). BbiBeCTM Ha3BaHWe AOHA HeOenn M OTKNIOHEHME OT CpeaHero
apudmeTnyeckoro obbema nNpodaxk 3a Hedento ANA Kaxaoro paboyero AHs
Heaenu.

Na6opaTtopHas pabota 4

1. Ncnonb3ys AMHaMMYECKUIA MaccuB, HaWMTU cpegHee apudmeTMyecKoe ero
NONOXKUTENbHbIX 3/1€MEHTOB, PaCnoO/IOXKEHHbIX nocne nocnegHero
oTpULaTENIbHOTO.

2. CoctaBuTb NpoOrpammy A/ia BblMMCAEHUA MATEMATMYECKOrO OXMAaHuA OnA
OVNCKPETHOM C/Ty4anHOW BENUYNHDI.

YKkaszaHue. MaTtemaTuyeckoe oxxuaaHnme M [Ans  AUCKPETHOM  cayyalHoM
BEIMYMHBI X, KOTOPaa MOXEeT  MPUHUMATb COYMHEHUA X1, X2, ... , Xn C
BEPOATHOCTAMM P1, P2, ... , Pn BblUUCASETCA NO popmyne

M =X xi* pi, npudem X pi= 1.

3. CocTtaBuTb nporpammy COpTUPOBKKN NO BO3PaACTaHNO OAHOMEPHOIro macCcCuBa
M3 N Pa3/IMYHbIX Le/IOYUCIEHHbIX 3/1EMEHTOB MEeTOA40M NMPOCTOro Bbl60pa.

YKazaHue. ANroputm COpPTUPOBKM METOAO0M BblbOpa COCTOUT B C/AEAYHOLLEM.
Haxoautca HaMMeHbLUMA 3N1eMEHT MacCcMBa M MEHAETCA MecTaMu C MepBbim
anemeHToM. [lanee paccMaTpMBalOTCA 3/IEMEHTbl MacCcMBa, HauyMHasA CO BTOPOrO.
HanvmeHbLKniA U3 HUX MEeHAETCA MeCTaMK CO BTOPbIM 3/1EMEHTOM U Tak ganee n—1
pas.

4. B ogHOMeEpHOM MaccuBe U3 n BewWEeCTBEHHbLIX 4YKUcCen onpeaenntb
npounssegeHne oTpuLaTesIbHbIX, cpeaHee apmcbmemqecr(oe NONOXUNTENbHbLIX W
KOJIMYECTBO HYNEBbLIX 3/1EMEHTOB.

5. Co3patb Tabauuy 3HaveHnn GyHKuMKM y = sin (x’—1) + 2 B Toukax oTpeska [a, b],
NONYYEHHbIX pa3bneHmnem atoro otpeska Ha 30 paBHbIX YacTe.

6. B maccuBe M3 n 3/1eMEHTOB BELWLEeCTBEHHOrO TUMNa HaMTU NocCNeaHIo LUndpy
LUenon 4actm cpegHero apuPMeTUUYECKOro 3/IEMEHTOB, PACMOJIOXKEHHbIX B
mMmaccuBe Ha HEYETHbIX MecTax.



7. B ogHOMEpHOM MacCMBE M3 N UENbIX YUCEN K KaXKAOMYy MaKCMMasibHOMY
3NeMeHTYy NpnbaBUTbL ero MaaALwyo unopy.

8. Ecnn I'IepBbIﬁ M3 MaKCUMaJZIbHbIX 31EMEHTOB OAHOMEPHOrNo uUeno4YnCneHHoro
maccmBa A HaxoguTcA B nepBoﬁ noaosmMHe MmaccmBa, CABUHYTb UMUKINUYECKUN BCe
I21eéMEHTbl MaCCnBa B/1IEBO Ha OAHY NO3NUUNIO.

9. Echm B ogHOMepHOM maccmBa A HET HM O4HOro OTPULLATENIbHOIO 3/1eMeHTa,
obMmeHATb MecTamMm 3HaYEHUA 31EMEHTOB NEPBOM M BTOPOM NOJIOBUH MaCCUBa.

Na6opaTtopHas paboTa 5

1. [laHbl TP O4HOMEPHbIX MaCCMBA BELLECTBEHHbIX Yncen:

X1, X2, ..., Xn,

Vi, V2, e, Yn;

21,22, ..., Zn.
OnpeaennTb KONMYECTBO TPOEK INEMEHTOB X, i, Zi (1<=i<=n), KOTOpble MOryT
O6bITb A/IMHAMWU CTOPOH TpeyrosbHUKa. Co3gaTb MAcCMB M3 NJOWAAEen TaKux
TPEYro/sibHWKOB, YNoOpPAAOYUTb €ro 3/eMeHTbl NO BO3pPacTaHWUIO, WCNONb3yA
aNropuTM COPTUPOBKM NPOCTbIM OOMEHOM.

2. ﬂ,aHbl TPU O4HOMEPHbLIX MaCC1Ba BeEWECTBEHHbIX YNCEN:

X1, X2, o) Xn ;

Yi, Y2, ..., Yn,

71,22, ..., Zn.
OnpefennTb KOAMYECTBO TPOEK 3NeMEHTOB X, i, zi (1<=i<=n), KoTopble MoryT
ObITb ATMHaMU CTOPOH TpPeyroJsibHMKa. CO3AaTb MaCCuB M3 MNMeEPUMETPOB TaKUX
TPpeyrosibHMKOB, YynopAaAoO4YMUTb €ro >sJ1emeHTbl Nno BO3pPaACTaHUIO, WUCNOJIb3yA
aAJITOPUTM COPTUPOBKKN NPOCTbIM obmeHoM.

3. ,ﬂ,aHbI TPU O4HOMEPHbLIX MaCCBa BEWECTBEHHbIX HUCEN:

X1, X2, ..., Xn;

Vi, Y2, ooy Yn;

21,22, ..., Zn.
OnpepennTb KONMYECTBO TPOEK 3NEeMEHTOB X, i Zi (1<=i<=n), KOTopble MOryT
6bITb AMHAMW CTOPOH paBHOOeApeHHOro TpeyrosbHWKa. Co3gaTb Maccms U3
nepPMMeETPOB TAaKUX TPEYrosibHUKOB, ynopaao4nTb €ro asiemMeHTbl No Y6bIBaHMI-O,
Mcnonb3yA anropuTm COPTUPOBKU NPOCTbIMM BKIHOYEHUAMM.



4. [laHbl TP OAHOMEPHbIX MAaCCUBA BELLECTBEHHbIX YMNCen:

X1, X2, v Xn ;

Vi, Y2, ..., Yn,

21,22, ..., 2n.
Onpenenntb KONMYECTBO TPOEK I/1IEMEHTOB X, Vi, Zi (1<=i<=n), KOTOopble MOryTt
6bITb ANMHAMM CTOPOH TpeyronbHMKa. Co3aTb MacCMB U3 MAaKCMMAJ/IbHbIX CTOPOH
TAKUX TPEYroNIbHWUKOB, YNOPAA0YMUTb €ro 3/ieMeHTbl No ybbiBaHUIO, MCNOAb3YA
aJITOPUTM COPTUPOBKN METOA0M NMY3blpbKa.

5. [laHbl ABE NOCNeA0BaTE/IbHOCTM BELLLECTBEHHbIX YNCEN:

R1, Rz, ..., Rn;

I, I2, ..., In.
Co3paTb OAHOMEpHbIN maccuB X M3 naowadein Kosel, € LEHTPOM B Havane
KOOPAMHAT, BHYTPEHHMI pagmyc KOTOPbIX paBeH [, BHeWHUI — Ri. YnopaaoumTb
3/1emMmeHTbl, CcToAlMe Ha He4dYeTHbIX MeCTaX B Maccumse X no BO3paCTaHUIO,
MCNO/b3YA COPTUPOBKY NMPOCTbIMU BKAKOYEHUAMM.

6. [laHa nocnenoBaTeNbHOCTb BELLECTBEHHbIX YUCeN X1, Vi, X2, VY2, ..., Xn, Yn .
Co3patb HOBbIM MaccmB A M3 NaoWAAEN NPAMOYro/IbHUKOB CO CTOPOHAMMU Xj, Vi
(I1<=i <= n) , OTANMYHbIX OT HY/IEBOWN, MAaKCUMANbHOM U MUHUMANbHOM NAOLWAAEN.
Ynopaaountb anemeHTbl MaccmBa A, CTOALLME Ha HEYETHbIX MecTax Mo ybbiBaHUIO,
MCNO/Ib3yA COPTUPOBKY OOMEHOM.

7. [aHa nocnefoBaTeNbHOCTb N Uenbix uucen. Kaxabli 371eMeHT 3Tol
NocneAoBaTeNlbHOCTM,  HauyMHaA CO BTOPOrO, HY)KHO 3aMEHUTb Ha CyMMy
NPeALecTBYIOWNX eMy 3/1eMeHTOB. YAanuTb M3 3TOM NOCAeaoBaTeNbHOCTU BCe
YeTHble 31eMeHTbI, 3aTeM OTCOPTMPOBATb MO YObIBAHWUIO, MCNONb3YA COPTUPOBKY
obmeHoM.

YKazaHue. Ypanutb anemeHT U3 MacCuMBa O3Ha4yaeT CABUHYTb PACMO/IONKEHHbIE
nocne Hero 3nemMeHTbl MacCcMBa Ha OAHY NO3MUMIO B HanpaB/leHMW Hayana
MaccuBa M AanbHenLwWwyo paboTy NpoM3BOAMTL C YacTbio maccuea (¢ 1-ro no n—k —
M 3NeMeHTbl, TAe n — pasmep UCXOA4HOro MaccuBa, kK — KONMYECTBO YyAaNEHHbIX
31€MEHTOB).

8. JaHbl ABe NocnenoBaTeIbHOCTU LEbIX YnCen:



X1, X2, .0y Xn ;

Y1, V2, oo, Y.
Co3aaTb HOBYIO NOCNEA0BATE/NIbHOCTb, KaXKAbl 3/1eMEHT KOTOPOK paBeH TOMY M3
yucen x;, yi, cymma unop Kotoporo 6onblie. YAanmtb ns BTOPoiA N0J0BMHbI HOBOWM
NnocnefoBaTENIbHOCTM  BCE  HEYeTHble 3/1eMeHTbl, 3aTem OTCOpPTMPOBaTb
NONIY4EeHHYO NOCeA0BaTENbHOCTb METOA0M My3blPbKa.
YKazaHue. Ypanutb 3nemMeHT U3 MacCuMBa O3HA4YyaeT CABUHYTb PACMO/IOXNKEHHbIE
Nnoc/fie Hero 3/1eMeHTbl MacCMBa Ha OAHY MO3MUMIO B HanpasBAeHWM Hayana
MaccuBa M AaNbHeNLWYyo paboTy NpoM3BOAMTL C YacTbio MaccmBa (¢ 1-ro no n—k —
M 3NeMeHTbl, T4e N — pasmep UCXOAHOTO MaccuBa, kK — KONMYECTBO YAANEHHbIX
3/1EMEHTOB).

Na6opaTtopHas paboTa 6

Mpu peweHnn cneaywOWMUx 3apady TpedbyetTcA paspaboTatb M UcCNoNb3oBaTb
¢hyHKUMIO

1. Ucnonb3ys OMHAMMYECKMM MACCMB, HAUTU cpedHee apuPmeTnyeckoe ero
NONOXKUTENbHbIX 3/1eMEHTOB, Pacno/IOXKEeHHbIX nocne nocnegHero
OTPULLATENbHOTO.

2. CocTaBuTb NpoOrpaMmy COPTUPOBKM MO BO3pacTaHUIO OAHOMEPHOro MaccuBa
M3 N Pa3INYHbIX LENOYNCIEHHbIX 31EMEHTOB METOA40M MPOCTOro Bblbopa.

YKazaHue. ANroputm COpPTUPOBKM METOAOM Bbibopa COCTOUT B C/eAYHOLLEM.
Haxoautca HaMMeHbLUMA 3N1eMEHT MacCcMBa U MEHAETCA MecTaMu C MepBbim
anemeHToM. [lanee paccMaTpMBAOTCA 3/IEMEHTbl MacCcMBa, HauyMHasA CO BTOPOrO.
HavmeHbLwKnii U3 HUX MEeHAETCA MeCcTaMm CO BTOPbIM 3/1IEMEHTOM U Tak ganee n—1
pas.

3. B ogHOMepHOM MaccuBe U3 n BewWeEeCTBEHHbLIX 4YUCeEnNn onpeaenntb
npounssegeHne oTpuLaTesIbHbIX, cpegHee apwcbmemqeu(oe NONOXUNTENBHbLIX W
KO/ZIM4eCTBO HYy/1EBbLIX 9/1EMEHTOB.

4. Co3paTb TabauLy 3HaYeHn GyHKUMK y = sin (x—=1) + 2 B TOuKax oTpesKa [a, b],
Nosly4YeHHbIX pa3breHmnem sToro oTpesKa Ha 30 paBHbIX YacTe.



5. B maccuBe M3 n 3/1EMEHTOB BELLEeCTBEHHOrO TUMNA HalTW nocnegHow undpy
LLeNoh 4YacTu cpeaHero apudMeTUYeCcKoro 3/1EMEHTOB, PACMONOMKEHHbIX B
MaCCUBE Ha HEeYeTHbIX MecCTax.

6. B ogHOMepHOM MaccMBe M3 N LUENbiX YMCEN K KaxKAOMY MaKCMMa/bHOMY
anemMeHTy NpnbaBUTb ero mnaglyo unopy.

7. Echn nepBbI M3 MaKCMMabHbIX 31€MEHTOB OJHOMEPHOro LEeNo4YUCNeHHOro
maccmBa A HaxoAuTCA B MepPBOM NONOBMHE MACCMBA, CABUHYTb LUMKAMYECKU BCe
31eMeHTbl MacCMBa BNEBO Ha OAHY NO3ULMIO.

9. Echn B 0A4HOMEpHOM MaccmBa A HET HM OAHOro OTPULLATE/IbHOrO 3/1eMEHTa,
0bMeHATb MecTaMm 3HaYEeHUA 3/IEMEHTOB NepPBOI U BTOPOI NOJI0OBMH MacCHKBa.

Na6opaTtopHas paboTa 7

Mpu peweHun cneaywOWMx 3apady TpedbyetTcA paspaboTaTb M UcCnonb3oBaTb
¢hyHKUMIO

1. ,ﬂ,aHbI TPU O4HOMEPHbLIX MaCCUBa BELWECTBEHHbIX YNCEN:

X1, X2, ..., Xn,

Yi, Y2, ..., Yn,

21, 22, ., Zn .
OnpeaennTb KONMYECTBO TPOEK INEMEHTOB X, i, Zi (1<=i<=n), KoTopble MOryT
6bITb ANIMHAMW CTOPOH TpeyroibHUKAa. Co3gaTb MaccMB M3 NaowWaaen TaKux
TPpeyrosibHMKOB, YynopAaAoO4YMUTb €ro >s3J1emMmeHTbl Nno BO3pPaCTaHUIO, WUCNOJIb3yA
aAJITOPUTM COPTUPOBKKUN NPOCTbIM obmeHoM.

2. [laHbl TPU O4HOMEPHbIX MACCUBA BELLECTBEHHbIX YMCenN:

X1, X2, ooy Xn ;

Y1, Y2, vy Yn;

21, 22, .., Zn.
OnpenennTb KOIMYECTBO TPOEK 3NEeMEHTOB X, i Zi (1<=i<=n), KoTopble MoryT
6bITb ANMHAMU CTOPOH TpeyrosibHMKA. Co3aaTb MaccMB M3 MEPUMETPOB TaKMX
TPEyroNbHMKOB, YNOPALOYMUTbL €ro 3/1eMeHTbl MO BO3PACTaHWUID, WMCNONb3YA
a/IrOPUTM COPTUPOBKM MPOCTbIM OBMEHOM.

3. [laHbl TPM OAHOMEPHbIX MAaCCUBA BELLECTBEHHbIX YMCeN:
X1, X2, ..., Xn,



Vi, Y2, ..., Yn,

71,22, ..., Zn.
OnpefennTb KOAMYECTBO TPOEK 3NeMeHTOB X, Yy, zi (1<=i<=n), KoTopble MoryT
6biTb A/IMHAMMW CTOPOH paBHObeApeHHOro TpeyronbHuMKa. Co3haTb MaccuMs M3
nepPMMeETPOB TAaKUX TPEYrosibHUKOB, ynopaao4nTb €ro asiEMeEHTbl NO Y6b|BaHM|'O,
MCMONb3YA aIFOPUTM COPTUPOBKM NPOCTLIMU BKIKOYEHUAMM.

4. [laHbl TP OAHOMEPHbIX MAaCCUBaA BELLLECTBEHHbIX YNCen:

X1, X2, ..y Xn ;

Vi, Y2, ..., Yn,

21,22, ..., 2n.
OnpeaennTb KOAMYECTBO TPOEK 3NEMEHTOB X, i, Zi (1<=i<=n), KOoTOpble MOryT
6bITb AIMHAMK CTOPOH TpeyronbHMKa. Co34aTb MacCUB U3 MaKCMMabHbIX CTOPOH
TAKMX TPEYrosibHMKOB, YNOPALOYUTb €ro 371emMeHTbl No ybbiBaHMIO, UCNO/Mb3yA
aNropuTM COPTUPOBKM METOAOM My3blpbKa.

5. [laHbl ABE NOCNeA0BaTE/IbHOCTM BELLLECTBEHHbIX YNCEN:

Ri, Rz, ..., Rn;

I, I, ..., In.
Co3gaTb OAHOMEPHbIN Maccus X M3 naowagel Konew, € LEeHTPOM B Hayane
KOOPAMHAT, BHYTPEHHMWI pagunyc KOTOpbIX paBeH [, BHeWHUI — Ri. YnopaaoumTb
/lemeHTbl, CcTtoAlmne Ha HeYyeTHbIX MmecCTaxX B Maccuee X no BO3pPaCTaHUIO,
MCNONb3YA COPTUPOBKY NPOCTbIMU BKAKOYEHUAMMU.

6. JaHa nocnenoBaTeNlbHOCTb BELLECTBEHHbIX YUCEN X1, Vi, X2, Y2, ..., Xn, Yn .
Co3patb HOBbIM MaccmB A M3 NAOWALEN NPAMOYTONbHMKOB CO CTOPOHAMM Xi, Vi
(I1<=i <= n) , OTANMYHbIX OT HY/IEBON, MAaKCUMANbHOM U MUHUMANbHOW NOLAAEN.
Ynopagountb a1eMeHTbl MaccuBa A, CToALLME HA HEYETHbIX MecTax no ybbiBaHWMIO,
MCNONb3Ys COPTUPOBKY OOMEHOM.

7. [aHa nocnepoBaTeNbHOCTb N UenbiX 4yucen. Kakabli 31eMeHT 3TOM
nocnenoBaTesIbHOCTM,  HAYMHAA CO BTOPOrO, HYXHO 3aMeHUTb Ha Cymmy
NpeAwecTBYIOWNX eMy 3/1eMEeHTOB. Ya4annTb U3 3TOM NocC/ieaoBaTelbHOCTU BCe
YeTHble 3/1IEMEHTbI, 3aTeEM OTCOPTUPOBATb NO YObIBAHMIO, NCMOAb3YA COPTUPOBKY
obmeHoMm.



YKazaHue. YpanuTb 3NeMeHT U3 MaccMBa O3Ha4yaeT CABUHYTb PAcno/IoXeHHble
nocne Hero 3NeMeHTbl MacCcMBa Ha OAHY NO3MUMIO B HanpaB/leHMW Hayana
MaccuBa U AanbHelwyto paboTy NPoM3BoANTb C YacTblo maccusa (¢ 1-ro no n—k —
M 3N1EMEHTbI, TAe N — pasMep MCXOAHOro mMaccuBa, k — KONMYECTBO YAA/IEHHbIX
3/1eMeHTOB).

8. [laHbl ABe NocneAoBaTeIbHOCTU LLENbIX YNCES:

X1, X2, ., Xn;

Y1, Y2, .0, Yn .
Co3aaTb HOBYIO MOC/IeA0BATE/IbHOCTb, KaXKAbli 91€MEHT KOTOPO paBeH TOMY U3
yucen X, yi, cymma umdp Kotoporo bosblue. Yaanntb n3 BTOPOi NONOBUHbI HOBOM
nocnefoBaTeNIbHOCTM BCE  HEYETHble  3/1eMeHTbl, 3aTeM OTCOpPTMPOBaTb
NOIy4eHHYO NOCe0BaTeNbHOCTb METOA0M My3blPbKa.
YKazaHue. Ypanutb 3emMeHT U3 MacCuMBa O3Ha4yaeT CABUHYTb PaCMO/IONKEHHble
Nnoc/fie Hero 3/1eMeHTbl MacCMBa Ha OAHY MO3MUMIO B HanpasBAeHUM Hayana
MaccuBa U ganbHenwyto paboTy NpomM3BoAMTb C YacTbio MaccmBa (¢ 1-ro no n—k —
M 3NIeMEHTbI, TAe N — PasMep UCXOAHOro MaccuBa, kK — KONMYECTBO YAANEHHbIX
3/1IeMEHTOB).

Na6opaTtopHas paboTa 8

BapuaHT 1.
1.0nucatb cTpyKTypy ¢ UmeHem STUDENT, cogepKaluyto cneaytouime nona:

e NAME — pamumana n uHuumanbi;

e GROUP — HOMmep rpynnbl;

e SES - ycneBaemocTb (MaccuB U3 NATU 3/IEMEHTOB).

2. Hanucatb nporpammy, BbINOJHAIOLLYIO CAegytolme 4eNCcTBuA :

® BBO/J, C KNaBMaTypbl AaHHbIX B maccuB STUD1, cocToAwmMM U3 4ecatu CTPYKTYp
TMna STUDENT; 3anucu AonKHbl 6bITb ynopaao4eHbl N0 BO3pacTaHUIo
coaepxumoro nona GROUP;

® BbIBOA, Ha gMcnaen pamuamin 1 HOMepoB rpynn 4na BCeX CTYAEHTOB,
BK/IIOYEHHbIX B MACCUB, eCn cpeaHuit 6ann ctygeHTa 6onblue 4,0;

® C/IN TaKUX HET, BbIBECTM COOTBETCTBYOLLEE COODOLLEHME.

BapuaHT 2



1. Onucatb cTpyKTYypy ¢ umeHem STUDENT, cogeprkawyto cneaytouime nona:

e NAME - damunnuna n uunumansi;

e GROUP- HOmep rpynnbi;

e SES- ycneBaemocTb (MaccuB U3 NATU 3/IEMEHTOB).

2. Hanucatb nporpammy, BbINOIHAIOLLYIO CAeayoLlme 4eNCcTBumA :

® BBOZ, C KNaBMaTypbl AaHHbIX B MaccuB STUD1, cocToAWmMM U3 AeCaTn CTPYKTYpP
TMna STUDENT; 3anucm aonKHbl 6bITb yNnopaaoYeHbl Mo BO3PaCcTaHMIO CpeaHEero
6anna;

® BbIBOA, Ha gucnaen Gamuamim 1 HOMepoB rpynn 4Na BCeX CTYAEHTOB, MMERLLMX
oueHKn 4 n 5;

® eC/IN TaKUX HET, BbIBECTM COOTBETCTBYHOLLEE COODLLEHME.

BapuaHTt 3

1. Onucatb cTpyKkTypy € uMmeHeMm STUDENT, coaepxawyto cneayrowme nons:
e NAME - dammnnua v nHuunansl;

e GROUP- HOMep rpynnsbl;

e SES- ycneBaeMoCTb (MaccuB U3 NATU 2/1IEMEHTOB).

2. HanucaTb nporpamMmMmy, BbINOJHSAOWYO cneayowme 4encTBus :

® BBOJ C KJlaBMaTypbl AaHHbIX B MaccuB STUD1, cocToswmmn U3 aecatm
cTpykTyp TMna STUDENT; 3anucu goskHbl 6bITb ynopsaodyeHbl No andaBuTy;
e BbIBOZA Ha AuUCNAen pammamim n HOMepoB rpynn ANs BCeX CTYAEHTOB,
nMerLWmnx XoTsa 6bl OAHY OLEHKY 2;

e €C/IN TaKNX CTYAEHTOB HET, BbIBECTU COOTBETCTBYIOLLEE cOobLeHMe.

BapuaHT 4

1. OnucaTtb cTpyKkTypy € uMeHeM AEROFLOT, cogepxallyt crneaytowmne nonsd:
e NAZN — Ha3BaHWe NyHKTa Ha3Ha4YeHus penca;

e NUMR — HoOMep peMca;

e TIP — TMN camonera.

2. HanucaTb nporpamMmmy, BbINOJHAKOWYO cneayouwme 4eNCTBUA:

e BBOA C KnaBumaTypbl AaHHbIX B MaccuB AIRPORT, cocTtoawwmm ns cemu
anemMeH-ToB Tuna AEROFLOT; 3annucu AosmxHbl 6bITb ynopsao4veHbl No
BO3pacTaHMIO HOMepa penca;

¢ BbIBO/J HA 2KpaH HOMEPOB PeNCcoB U TUMNOB CaMOJIETOB, Bbl1eTAOWMX B
NYHKT Ha3Ha4YeHUs, Ha3BaHWe KOTOPOro coBnassio C Ha3BaHWEM, BBEAEHHbLIM C
K/1aBunaTtypsbl;

® €C/IM TAaKNUX PENCOB HET, BblAaTb Ha AUCMIEN COOTBETCTBYHOLLEE
coobLeHme.

BapuaHT 5



1. Onucatb cTpykTypy ¢ uMeHeMm AEROFLOT, cogepxallyto crnegyrouwme nons:
e NAZN — Ha3BaHuMe NyHKTa Ha3Ha4YeHus penca;

e NUMR — HOMep peunca;

e TIP — TMn camonera.

2. HanucaTb nporpamMmmy, BbINOJHAKOWYO cneayowme 4eNCTBUSA:

e BBOJ C KNaBuaTypbl gaHHbIX B Maccme AIPORT, cocToswmn ns cemu
anemMeH-ToB TMNa AEROFLOT; 3annucu A0/XHbl 6biTb pa3MeLlleHbl B
angasBMTHOM MNo—psaKe No HA3BaAHUSAM NMYHKTOB Ha3Ha4YeHUS;

¢ BbIBOJ HA 3KpaH NYHKTOB Ha3HAa4YeHMS N HOMEpPOB perncoB, 06CNyXXNBaeMbIxX
Ca-MOJIETOM, TUM KOTOPOro BBEAEH C K/aBuaTypbl;

® €C/IN TaKNUX pPencoB HET, BblAaTb Ha AUCMIEN COOTBETCTBYIOLLEE
coobuyeHue.

BapuaHT 6

1. Onucatb cTpykTypy ¢ nMeHeMm WORKER, cogepxallyto cneayrowme nons:
e NAME — damMunumsa v numumansl paboTHMKA;

e POS — Ha3BaHue 3aHMMaeMOoun AOJIKHOCTH;

e YEAR — roa nocrtynneHus Ha paboTy.

2. HanucaTb nporpamMmmy, BbINOJHAKOWYO cneayowme 4eNCTBUA:

e BBOJ C KNaBuaTypbl AaHHbIX B MaccmB TABL, cocTosiwmnmn U3 aecatm
cTpykTyp Tvna WORKER; 3anucu aomxkHbl 6biTb pa3MelleHbl No andasuTy.
e BbIBOA Ha aucnnen pammnnim paboTHMKOB, Yen cTax paboTbl B
OopraHm3auuu NpesBbllLaeT 3HaYeHne, BBEAEHHOE C K/laBMnaTypbl;

® €C/IN Taknx paboTHUKOB HET, BbIBECTM Ha AUCMJIEN COOTBETCTBYOLLEE
coobuleHue.

BapuaHT 7

1. OnucaTtb cTpyKkTypy € uMeHeM TRAIN, cogeprkaluyto cnegyrouime nons:
e NAZN — Ha3BaHMe NyHKTa Ha3Ha4yeHus;

e NUMR — HoMep noe3aa;

e TIME — BpeMa oTnpas/sieHus.

2. HanucaTb nporpamMmy, BbINOJHSOWYO cneayouwme 4encTBus:

e BBOJ C KNaBuaTypbl AaHHbIX B MaccmB RASP, COCTOSALLMN N3 BOCbMU
anemMeH-ToB TMNa TRAIN; 3anucn fonKHbl 6bITb pa3MeleHbl B andaBUTHOM
nopsagke rno HasBaHWAM NYHKTOB HAa3HayeHus;

e BbIBOA HA 3KpaH MHMOpMauUnM 0 noesgax, OTrNpaBASOWNXCS nNocne
BBEAEHHOro C KN1laBnaTypbl BPEMEHMU;

e €C/IN TaKNUX Noes3foB HeT, BblAaTb Ha AMUCM/IEN COOTBETCTBYHOLEE
coobLueHme.



BapuaHT 8
1. Onucatb cTpykTypy ¢ umeHem TRAIN, cogeprkawyro cheayrouwme nona:

e NAZN — Ha3BaHMe NyHKTa Ha3Ha4YeHus;

e NUMR — Homep noes3aa;

e TIME — Bpemsa oTnpasneHus.

2. HanucaTtb nporpamMmmy, BbINMOSHAKOLWYIO Cneayrowmne 4enCTBUS:

e BBOJ C KNlaBMaTypbl AaHHbIX B MaccmB RASP, COCTOSALWLMIA U3 LLIECTU
anemMeHToB TMnNa TRAIN; 3anncu AoMXHbI 6bITb YNOPSAOYEHbI MO BPEMEHM
OTNpasseHns noesaa;

e BbIBOA HA 3KpaH MHMOpMaUMnM O noesnax, HanpaBAsSOLWNXCA B MYHKT,
Ha3Ba—HWE KOTOPOro BBEAEHO C KNaBuaTypsbl;

® €C/IN TaKnX NnoesfoB HeT, BblAaTb HA AUCMJIEN COOTBETCTBYHOLEE
coobuleHue.

NabopaTopHasa paboTa 9

1. O6bsABMTE yKa3aTeNb Ha MaccuB TUNa int 1 BblAeAMTE NAaMATb NamATb Ansa 12-u
anemeHToB. Heobxogmmo HanucaTb (PYHKUUIO, KOTOPas MOMEHAET 3Ha4vyeHus
YeTHbIX U HEYETHbIX AYeeK maccuBa. Hanpumep ecTb MaccuB U3 4-X 3/1EMEHTOB:

2. O6bABUTbL M 3aN0JIHUTb ABYMEPHbIM AMHAMMYECKUMA MACCUB CAYYaMHbIMMU
yncnamum ot 10 go 50. lNMokasaTb ero Ha 3KkpaH. [nAa 3anONHEHMA M MOKasa Ha
3KpaH HanucaTtb oTaenbHble PYHKUMKU. (NoACKa3Ka: PYHKLUM AO/IKHbI MPUHUMATD
TP NapameTpa — yKasaTe/lb Ha AMHAMUYECKUIN MACCUB, KOIMYECTBO CTPOK, KOIMYECTBO
cTonbuoB). Konmnuyecrtso CTpoOK 1 cTonbLoB BbiIbBUpaeT Nonb30BaTe b.

3. C o4HOMEPHbIM MACCMBOM, COCTOSILLMM M3 N BELLECTBEHHbIX 3/1EMEHTOB, BbINOJHUTb
cnepytowee: npeobpasoBaTb MacCMB TakMM 06pa3om, YTOObl CHayana pacnonaraamcb
BCe MONI0OXKUTENNbHbIE 3/1EMEHTbI, a NOTOM — BCeé OTpPpULUaTe/ibHblIE (3ﬂeMEHTbI, paBHbIE 0,
CHUTATb I'IOI]O)-KVITEﬂbeIMM).

4. C oAHOMEPHbIM MaCCUMBOM, COCTOALMM U3 N BELLECTBEHHbLIX 3/1EMEHTOB, BbINOAHUTb
cnepytouwlee: npeobpasoBaTb MacCcMB TakMm 06pa3om, 4YTobbl CHayana pacnonaranaucb
BCE 3/IeMEHTbI, LeNlas 4acTb KOTOPbIX NeXWUT B MHTepBane [a,b], a motom — Bce
OCTaNbHblE.

20.2 MNMpomexyToyHasa aTTectauus



MpomexyToyHas aTTecTaums No AUCUUNIIMHE OCYLLECTBIISIETCS C NMOMOLLLIO CrieayHoLLmX
OLEHOYHbIX CPEACTB:

MNpakmuKo-opueHmMupPo8aHHbIe 3adaHust
Na6opaTtopHas paboTta 10

1. Hanuwwute nporpammy, KoTopas AONUCbIBAeT B HaXo4ALLMIACA

Ha gucke A : dann phone.txt nmsa, damunmnio 1 Homep TenedgoHa, Hanpumep, BaLlero
ToBapuwa. Ecnu anna Ha gucke HeT, TO NporpaMmma [OrkKHa co3faTh ero. B davne
KaXXObl aNeMeHT AaHHbIX (MMs,cpamMmunus, TenedoH) AoSmMKeH HaxoaUTbCa B OTAESIbHON
cTpoke.

PekomeHayembIn BUA akpaHa BO BpeMs paboTbl NporpaMmbl NpUBELEH HUXE.
LobasneHue 8 menegOoHHbIU CrpagoYHUK

®amunus- >Cudopos

Ums- >Bacs

TenegoH- >234-84-37

UHpopmayus dobasrneHa .

Lns 3asepweHus pabombl Haxkmume <Enter >

2. HanuwwuTte nporpammy, KoTopas MO3BOMSIET HAWTU B TenedOHHOM CnpaBOYHMKE
( A:\phone.txt) HyxHble cBegeHus. [lporpamma [orpkHa 3anpawvsaTb  amMunuio
YyenoBeka U BbIBOAUTb €ro TenedoH.

Ecnn B cnpaBoYHUKE €CTb NOAM C OQMHAKOBbIMU (haMUINAMK,TO NporpamMmmMa LOormkHa
BbIBECTU CMUCOK BCEX ITUX NMOAEN.

PekomeHayembii BUA 3KpaHa BO BpeMS paboThbl NporpaMmmbl NPUBEOEH HUXKE.

[Mouck 8 meneghOHHOM CripagoYHUKe.

Beedume cpamunuro u Haxmume <Enter>. [ns 3asepuweHus pabombsi ¢ rpoepamMmou
cpasy nocne rnpuanaweHus Haxmume <Enter>

->[lempos

B cnpasoyHuKke OaHHbIX 0 [Tlempos Hem.

->/gaHo8

UeaHoe Bacs 578-12-45

NeaHoe Cepeeli 244-34-02

->

3. HanuwwuTte nporpammy, KoTOopasi MO3BOMSIET 3a OAMH ceaHC paboTbl Ao6aBuTb
MHOpMaLMIO O HeCKOmNbKuX Noaax B dpann A:\phone.txt. PekomeHgyembi Bua akpaHa
BO Bpems paboTbl NporpamMmmbl NPUBEAEH HUXE.

LobasneHue 8 menegOHHbIU CripagoYHUK.

Lns 3asepweHusi smecmo 8goda hamurnuu Haxmume <Enter>

@Qamunusi~>Cudopos

Ums->Bacs

TenegoH->234-84-37

UHbopmayus dobasrneHa.



®amunus->0Oprnos

Ums- >AHdpel

TenegoH~>552-18-40

UHopmayus dobasreHa.

damunua->

Beop 3aBepLueH

[nsa 3aBepLleHns paboTbl HaXxXMuUTEe <Enter>

[Ons oueHnBaHuA pe3ynbTaTtoB 06y‘-IeHI/IFI Ha 3a4yeTe Mno OKOHYaHUn na6opaToprlx
NpPaKTU4eCKmnx 3aHATUN NCNonb3yrTCA cneayrLlimne nokasartesnm

[TonmHOE BBITIOIHEHUE BCEX JTaO0OPATOPHBIX
pabor

BeinonHenue Beex 1ab0paTOpHBIX padoT ¢
HEJOCTaTKaMU B OPTaHU3AINH BBOJIa-
BBIBOJIA

BrinonHeHue Bcex J1abopaTopHbIX padoT C
OIMOKaMU B OPTaHU3AIMH CTPYKTYP
JTAHHBIX

Hannuue XoTst ObI 0JTHOW HEBBITIOJTHEHHOM
nabopaTopHOH PabOTHI.

3a4TCHO

HC 3a4TCHO




NIUCT COrMACOBAHUHA



PABOYAA MPOrPAMMA YYEEHOW OUCLUNNNHGI

HanpasneHne/cneynansHocTb 02.03.02 — dyHaaMeHTanbHag nHdopmaTtmka u
MHAOPMALIMOHHBIE TEXHONOINK

OucumnnunHa 61.B.02 Npaktnkym Ha ABM no nporpaMmmMmnpoBaHuio
KOO U HauMeHoBaHue OucUUnuUHbI

Mpodunnb NoaroToBKM
NHxeHepma nporpammMmHoro obecneyeHus

dopma 0byyeHns o4YHas

Y4yebHbin rog 2020-2021

OTBEeTCTBEHHbIN UCMNOMHUTENDb

20

3aB.kadenpor MO 3BM .B.AbpamoB . 20
dosmkHocmb, nodpasdeneHue nodnuck pacuwugposka nodnucu
Wcnonuutenn
goueHT kadeapsl MO 3BM O.0.NopbeHko . 20
dormkHoCcmb, nodpasdeneHue nodnuck pacuwughposka nodnucu
dosmkHocmb, nodpasdeneHue nodnucek pacuwugposka nodnucu
COINMACOBAHO

Kypatop OO BO

no HanpasneHuto/cneunanbHOCTH O.[1.NopbeHko
nodnucek pacwugposka nodnucu

3aB.otaenom obenyxmeanms 3HB

nodnucek pacwugposka nodnucu

20

Mporpamma pekomeHgosaHa HMC cakynbteta MMM, npoTtokon Ne 8 ot 15.04.2022 .

20__



