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1. HACIIOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1. O01acTh NPpUMEHEHUA

®onpa oneHouHblx cpeacTB (POC) — HeoThemieMas dYacTh pabouei
porpamMMsbl JUCHUILINHBI «IIporpaMmmupoBanye» U NpeIHa3HadeH Juisl KOHTPOJIS U
OLICHKM 00pa30BaTENbHBIX JOCTH)KEHHM CTYJEHTOB, OCBOMBIIHUX IPOrpamMmy
JUCHUTUTUHBI.

1.2. Hesaun u 321244 (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJTOTOBKH 00YUalOIIEerocs
tpeboBanusiMm GI'OC BO OGakanaBpuar mo HampaieHuto noarotoBku 09.03.04
[IporpammHasi ~ WMHXKEHEpPHUs,  YTBEPKICHHBIM  IPUKAa3oM  MwuHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 19 centsadps 2017 r. Ne 920 u
[IpodeccnoHaibHBIM CTaHAAPTOM, YTBepkAeHHbIM IIpukazom MuHucrepcTBa
Tpyaa U comnuanbHOM 3amuThl Poccuiickoit ®Denepanun «O0 yTBEpKIECHUU
npodeccuonanbHoro crangapta 06.001 «IIporpammuct ot 20.07.2022 Ne 424H.

1.3. IlepeyeHb KoMmeTeHUMH, (GOPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI
[Ipouecc ocBoeHUs IUCUUIUIMHBI HANIpaBjieH Ha ((OPMUPOBAHUE CIIETYIOIINX

KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX NOCTHUIKCHMA:

Kox mo ®I'OC BO \ NHaukaTop 10CTHKEHU
O6menpodeccruoHaabHbIE

OIIK-8.1. 3HaeT TeopeTnYECKUE OCHOBBI IIOKCKA,

XpaHEeHus, U aHaJIu3a HHPopMaIuu

OIIK-8.2. YMeeT npUMEHATh METO/IbI IOUCKA U

XpaHeHus1 HH(POPMaLIUHU C UCIIOJIb30BAaHUEM

COBPEMEHHBIX MH(POPMAITUOHHBIX TEXHOJIOTUI

OIIK-8.3. Braseer HaBbIKaMu TTOMCKA, XPAaHEHUS U

aHanu3a MH(GOpPMAIUH ¢ UCTIONIBb30BaHUEM COBPEMEHHBIX

MH(OPMALIMOHHBIX TEXHOJIOTUI

[TpodeccronambHbIe

IIK-1.1. 3HaeT OCHOBHBIE METOBI I NHCTPYMEHTHI

pa3paboTKU MPOrpaMMHOI0 0OeCTIeYeHHUs

IIK-1.2. YMmeeT ncnoab30BaTh OCHOBHBIE METOIBI M

MHCTPYMEHTHI pa3pabOTKH MPOrpaMMHOT0 obecreueHust

CUCTEM U KOMIUJIEKCOB

[1K-1.3. Bnaneet HaBbIKaMU pa3pabOTKH MPOrpPaMMHOTO

o0ecrneyeHrsi KOMIbIOTEPHBIX BBIYUCIUTEIbHBIX CUCTEM

OIIK-8. CriocobeH oCylIecTBISITh
MIOUCK, XpaHEeHue, 00paboTKy 1
aHayu3 UHQopMalnu U3
pa3IUYHBIX UCTOYHUKOB U 0a3
TAHHBIX, TIPEJICTABIISATE €€ B
TpebyemoM opmare ¢
WCTIOJIb30BaHUEM

I1K-1. CriocoGeH npuMeHsTh
OCHOBHBIE METOJTBI U
MHCTPYMEHTHI pa3paboTKH
MPOTrpaMMHOTO 00ecTIeueHUs

1.4. dtanbl ¢gopMupoBaHHsT KOMIETEHIIMA M CPeACTBA OLEHWBAHUA
YPOBHSI UX c)OPMHPOBAHHOCTH

Jrtansl popmupoBanusa komnereHunii | Komnerenuun KoHTpoJ/ibHO-011¢HOYHBIE
cpeacTBa / ¢cnocod OneHuBAHUS
Tewma 1. Ctaguu co3maHust IPOTPAMMHOTO OIIK-8. TIK-1. YcerHblii onpoc

MPOAYKTa




Tewma 2. Cunrakcuc sizpika C++. OIIK-8. IIK-1. YcTHbIN onpoc. 3amuTa

IlepeMeHHBIE 1 KOHCTAHTBHI. 1a00paTopHbIX padoT

Tema 3. Tunbl jannbix. [IpeoGpasosanue OIIK-8. IIK-1. | 3amura 1a60paTOpHBIX padoT

THUIIOB

Tema 4. VcoBHbI# oniepaTop OIIK-8. TTK-1. 3amuTa 1a60paTOpHBIX paboT

Tema 5. Oneparop muoxecTBeHHOT0 BhiOOpa | OITK-8. TTK-1. 3amuTa 1a60paToOpHBIX padboT

switch

Tema 6. LIUKJIBI € IpeI- U MOCTYCIOBUEM. OIIK-8. TTK-1. 3amura 1a00paTOPHBIX padOT

uxn for. Oneparopsr break u continue

Tema 7. OnHomepHbIe MaccuBbl. CTPOKH OIIK-8. TTK-1. 3amuTa 1a00paTOpPHBIX padboT

Tema 8. JIByMepHbIC MacCHBBI. MacCHBBI OIIK-8. ITK-1. VYeraeiil onpoc. 3anura

CTPOK 1a00paToOpHBIX PaboT

Tema 9. ®ynkuuu (OObsBIEHNE, BBI3OB, OIIK-8. IIK-1. 3amuTa 1a00paToOpHBIX padoT

apryMeHTHI (DYHKITHH)

Tema 10. ITpoToTHIIBL, IEPETPY3Ka, OIIK-8. IIK-1. 3amura 1a60paTOPHBIX padoT

1a0IoHbI QYHKIMN

Tema 11. CTpyKTYypBI, IEPEUUCIICHUS, OIIK-8. ITK-1. VYerHbli onpoc. 3ammuTa

o0beuHeH st MacCUBBI CTPYKTYP 71a00paTOPHBIX padoT

Tema 12. Yka3zarenu. CCbUIKH. OIIK-8. T1K-1. YcTHbIM onpoc

Tewma 13. JluHaMudeckas IaMsTh. OIIK-8. TIK-1. VYcrHblii onpoc

Omnepatopsl new u delete.

Tema 14. OnHOMEpHBIE U IByMEPHBIE OIIK-8. TIK-1. | 3amura 1a00paTOpHBIX paboT

JUHAMHWYCCKHEC MAaCCHBBEI.

Tema 15. Pagora ¢ (aiinam, OIIK-8. ITK-1. VYerHbli onpoc. 3anmTa
71a00paTOPHBIX paboT

Texyuiasi arrecTanusi OIIK-8. IIK-1. NuuBuyanbHOE 3a1aHNE

n OIIK-8. [IK-1. DK3aMeH

POMEKYyTOYHASI aTTeCTaAlUs

1.5. Onucanue nokazareseil GopMupoOBaHUs KOMIIETEHIUH

Koa kxomnereHumnu Pe3yabTaThl CHOPMHUPOBAHHOCTH

3HaeT: TeOpeTHUECKUEe OCHOBBI TOUCKA, XPAHEHUS, U aHaJIN3a

OIIK-8. MH(pOpMaLINH.

YMeeT: NpUMEHTh METOABI MOMCKa U XpaHEeHUs! HH(pOpMaIuu ¢
UCTIOJIF30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOIOTHH.
Brnaneer HaBbIkaMu: OKUCKA, XpaHEHUs U aHANTM3a MH(OpMaIUK ¢
MCTIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.
3HaeT: OCHOBHBIE METO/Ibl U MHCTPYMEHTHI pa3pabOTKH MPOTPaMMHOTO
IK-1. obecrieyeHus.

YMeeT: ucrnonb30BaTh OCHOBHBIE METOBI M HHCTPYMEHTHI pa3paboTKH
MIPOTPAMMHOTO 00ECTICUeHHS CUCTEM U KOMITJICKCOB.

Bnaneer HaBbIkamMu: pa3pabOTKU MPOTrPaMMHOI0 0OeCTICeUEeHNUs
KOMITHIOTEPHBIX BEIYUCIUTEILHBIX CHCTEM.

1.6. Kpurepuu ouneHMBaHHUSI KOMIIETEHIIMA Ha PAa3HbBIX 3JTanax HX
¢popmupoBanus

KoinuecTBo
Bua y4eoHoii padoThI 0aJL10B
0P0 | 0390 300

YCTHBIE OTBETHI HA CCMHUHAPCKUX 3aHATUAX

BrinonHenue 1 3ammra NpakTHIecKuX / 1adopaTopHBIX 45 45




pabot

CamocrosrenbHas pabora

10

10

WHubie Buab1 yaeOHOM paOboTHI (MTOATrOTOBKA MPE3EHTAINH,
Harnucanue pedepara, pemeHue 3aaad u ap.)

10

10

OK3aMeH

35

35

Bcero

100

HakonurteabHas cucreMa onenuBanusa nmo 100-0aiibHo0i# mikaJsie

YerpipexoamibHas
CHCTEMA OLCHMBAHMSA
JK3aMeHa

100-0a11bHAR
KaJja

BykBeHHas mkaJa, coorBercTByomas 100-
0aJJILHOM mIKaJIe

Cucrema
OLICHUBaHHSA
3ayera

OTan4HO

90-100

A — OTIIMYHO — TEOPETUUECKOE COJICPIKAHKE
Kypca OCBOCHO IOJHOCTBIO, 0€3 MPOoOeIIoB;
HEOOXOAUMBIC MPAKTHIECKUE HABBIKU PabOThHI
C OCBOCHHBIM MaTepHaIOM COPMUPOBAHBI;
BCE MPEAYyCMOTPEHHbIC POrPaMMOit
o0y4eHust yueOHbIC 3aaHusI BBITOJIHEHBI,
KA4eCTBO HUX BELIIIOJIHEHHS OLIEHEHO YUCIOM
0aJIJIOB, OJIM3KUM K MAaKCHUMAaJIbHOMY

Xopomo

83-89

B — o4eHB XOPOLIO — TEOPETHYECKOES
coziepKaHue Kypca OCBOCHO IOJHOCTEIO, 0e3
npo0esoB; He0OX0IUMbIE IPAKTHYECKUE
HaBbIKHU pa6OTLI C OCBOCHHBIM MaTe€puajioM B
OCHOBHOM C(hOPMHPOBAHBI; BCE
Npe1yCMOTPEHHBIE TIPOrpaMMoii 00yUeHHUS
y’-Ie6HI>IC 3alaHus BBIIIOJITHCHBI, KAUCCTBO
BBITIOJTHEHHS OOJIBIINHCTBA M3 HUX OLICHEHO
YHCIIOM 0aJlJIOB, OJIM3KUM K MaKCHMaJIbHOMY

Xopoo

75-82

C — XOpOIIIo — TEOPETUIECKOE COICPIKaHHE
Kypca OCBOCHO ITOJTHOCTHIO; HEKOTOPEIC
MPaKTUYECKHAE HABBIKK PaOOTHI C OCBOCHHBIM
MaTepHalioM C(OPMHPOBAHBI HETOCTATOTHO;
BCE MPEyCMOTPEHHBIE TPOTPAMMOA
00yueHus yaeOHbIe 3a/JaHUS BBITIOJHEHBI,
Ka4uyeCTBO BBLITIOJIHEHHS HH OJHOTO U3 HUX HE
OLIEHEHO MUHMMAJILHBIM YKCJIOM OalioB,
HEKOTOPBIC BU/IbI 33JJAHUH BBITIOJIHEHBI C
OIIHOKaMK

YV 10BJIETBOPUTETIBHO

63-74

D — ynoBneTBOpUTENBEHO — TEOPETHYECKOE
coJiepkaHne Kypca OCBOCHO YaCTHYHO, HO
poOesTbl He HOCAT CYIECTBEHHOTO
XapakxTepa; He0OXOJMbIE TIPAKTHIECKHE
HaBBIKH Pa0OTHI C OCBOEHHBIM MaTepHajioM B
OCHOBHOM c(hOPMHPOBaHEI; OOJIBIIMHCTBO
MPelyCMOTPEHHBIX ITPOTPaMMOi 00yUdeHNs
yqe6HHx SaHaHHﬁ BBITIOJTHEHO, HEKOTOPBIE U3
BBITTOJTHCHHBIX 3allaHI/Iﬁ coacpKkar OIINOKH

Y 10BJIETBOPUTEIBHO

50-62

E — nocpencTBeHHO — TeopeTHUeCcKOe
COJIepIKaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPBIC IPAKTUYCCKUE HABBIKU PaOOTHI HE
c(hOpMHUPOBAHBI, MHOTHE TIPEAYCMOTPEHHBIE
y4eOHOI1 mporpamMmoii 00y4eHus yaeOHbIe
3aJJaHHs HE BBITIOJIHEHBI JIN0O Ka4eCTBO
BBINTOJIHEHHBIX HEKOTOPBIX U3 HUX OLICHCHO
YHCIOM 0aJIOB, OJM3KUM K MHHUMAIBHOMY

3aureno

HeynosnerBopurensHo

21-49

FX — Hey0BIETBOPUTEIHHO — TEOPETUUECKOE
CoJIepKaHne Kypca OCBOCHO YaCTHYHO;
HEOOXOIUMBIC MMPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTEpHAIOM He
chopMHupOBaHbI; OOIBITHHCTBO
MIPEeyCMOTPEHHBIX YIeOHOU MPOrpaMMOi
00y4eHHs yIeOHBIX 3aJaHHH HE BHIIIOJTHEHO

He 3aureno




00 Ka4eCTBO MX BBITIIOJHEHUS OLIEHEHO
YHCIIOM OAJIIOB, OJM3KUM K MUHUMAJILHOMY
[IPU JOTOJHUTEIHHO CAMOCTOSTENLHOM
paboTe HaJl MaTepHUaIoM Kypca BO3MOXKHO
MOBBIIIICHUE KAYeCTBA BBIMOJHCHUS YICOHBIX
3aJaHui

HeynosnerBopurensHO

0-20

F — Hey10BIETBOPUTEIBHO — TEOPETHYECKOE
CoziepKaHUe Kypca He OCBOEHO;
HEOOXOIUMBIE TPAKTHYECKIE HABBIKH PaOOTHI
He c)opMUPOBAHEL; BCE BBINOJIHCHHBIE
y4eOHbIe 3aJaHusI COAepKaT TPyOBIe OIIHOKHY;
JOIIOJTHUTENbHAsl CaMOCTOsTeNbHAas paboTa
HaJl MaTepHaIoM Kypca He IIPUBEIeT K
KaKOMY-JI100 3HaYUMOMY HOBBIIICHHIO
KauyecTBa BBIIIOJIHEHHUS YUECOHBIX 33 JaHUH




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1. OueHoYHbIE CPeCTBA TEKYIIEr0 KOHTPOJIS
Craguu co3ianusi IporpaMMHOTO MPOIYKTa.
Cunraxkcuc si3pika C++ (D71eMEeHTBI U CTPYKTYpa A3bIKA).
[IepemeHHbIe TOKANbHBIE U III00ANBHBIE.
KoncTanTb!
buGnuorexu B C++.

Tumnsl nanapix C++.
[IpeobpazoBanue TUIOB
VYcnoBHblii oneparop if else
OrnepaTop MHOKECTBEHHOTO BBIOOpa switch
. Huxnsl ¢ mpen- u noctyciosueM while, do while.
. Huxi for.
. Oneparopsl break u continue
. OnHomepHbie MaccuBbl. HazHaueHue
. ABymepnsbie maccuBbl. HaznaueHue
. Ctpoku. bubnuoreku paboThl CO CTPOKAMH.
. MaccuBsl CTpOK
. ©@ynkimn (OObsBICHNE, BBI30B, TUIIBI)
. ApryMeHTBI QyHKITUU
. [IporoTtumns! GpyHKIMI
. [leperpy3ka ¢pyHKIUI
. [lTa6nons! pyHKINH
. Crpykrypsl. HazHaueHue, CHHTaKCHUC.
. MaccuBBI CTPYKTYD.
. Ilepeuncienus
. @yHKUMY U1 paboThI ¢ daitnamu
. Ykazarenu B C++.
. Ccputkn
. Ykazarenu u QyHKIUU
. lnHamMuuecKkas namsTh.
30. lnHaMHUYECKHE MACCHUBBI

Wk wh =
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Tunossle 3aJJaHus 110 JUCIHUIIIIMHE

3aganue 1. Hanucats nporpammy.

1.1. PabotHuk 3apabaTsiBaeT X py0. 3a Kaxablid u3 38 4acoB cBoeit paboTel. Emy mnatsaT B 1.5
pa3a Gosbliie 3a Kaxaplid yac cBepx 38 yacoB. Kakyio cymMMy OH MOJIy4uT, eciii oTpadboTtaetr Y
4acoB?

1.2. lanst 3 uyucna: X, Y, Z. Halimure mpousBeaeHne CpeTHETO U OOIBIIETO U3 HUX

1.3. Jansi 2 yucna a u b. bornbliee U3 3TUX YUCeN yBeNU4bTe B 4 pasza, a MEHbIIIEe — B 2 pasa.

3ananme 1. Hanucats nporpamMmy. BriBecTH B 3HaYeHHUs B BUE TaOIMIBL: X | y. 3HaueHHe, t, S
3anpanmBaroTcs y noias3oBarens. [llar usmeHeHus X 3aaThb CAMOCTOSATEIBHO.

Ne HNurepBan KosauuecTBo
BapUaH DyHKIUsA W3MEHeHus! BBIYHCJISIEMBI
Ta aprymMeHTa X 3HAYeHMI




1 y=Nt+x 0.5 150

3-x°
2 y=t——— 3.3 200
1+e”
~sin®(x")

—— 0.4 250
Vv1+ x>

3aganue 1. Hanucats nporpammy

Ne 3agaua
BApPUAHTA

1 B marpuue pasmepom 10x10 mogcuyuTaTh CyMMY 3JIEMEHTOB B KKJIOM CTPOKE

B matpurie pazmepom 5x5 MOMEHATh MECTaMH CTOJIOIBI M CTPOKH, PE3YIbTAT COXPAHUTh
B APYTYIO MAaTPHUILY

3 HaliTn MUHUMAIBHBIN 3JIEMEHT KaXK0ro croyioia marpuibl 10x10 u onpeaenuTs ero
aapec

3aganue 1. Hanucats nporpammy

Ne 3anaua
BApUAHTA
1 JlaHbl 1BE II€JIOYMCIICHHBIE KBaJlpaTHbIe MaTpuIlbl Topsaka 6. Haiitu
MOCIIEZIOBATENILHOCTh U3 HyJIeW U euHHuIl b |, ...,bes Takyto, uto bi=1, xorma

KOJTMYECTBO OTPHUIATEIBHBIX W HEOTPUIIATEIbHBIX JJIEMEHTOB 1-U CTPOKHU
IIEpBOM  MaTpUUbl  COBIAJAET  COOTBETCTBEHHO C  KOJHWYECTBOM
OTPUIATENBHBIX M HEOTPHUIATENIBHBIX D3JEMEHTOB 1-i CTPOKM BTOpPOH

MAaTPHIIbI

2 Jlana neiictBuTenbHast MaTpuia pazmepa mxn. Onpeaenuts uucina b, ....b
, pPaBHBIE CYMMaM 3JIEMEHTOB CTPOK

3 Jlana neiictBuTenbHast MaTpuia pazMepa mxn. Onpeaenuts uucina b, ....b

, PABHBIC 3HAYCHUSIM CPEIHUX apUPMETHICCKUX IIEMEHTOB CTPOK

3ananme 1. Hanucatph (yHKIMIO COTIIACHO 33JJaHHOMY BapUaHTy, OPraHU30BaTh €€ BHI30B B
IJIaBHOW (D)YHKIIMU TPOTPAMMBI.

Ne 3agauya 1 Ilepemennbie
2 a=113;
F=-2 e_bx +In(a + bx) + atbx ;
1 x+2 ) b=-0,17,
e 18 ) x=092.
a=2,7;
_al+At+a InVt+a —at 1A
2 | y=e + *tge ™ b=13;
t—t—b Invi-b oo




xX+a a= 1,12,
x+b ) b=-0,14;
2743 x=2,49.

In

z=2"arctg(x+a)—3"cos(x+b)+

3aganue 1. Hanucate ¢GyHKIUIO COTTacHO 33JaHHOMY BapuaHTY, OPraHU30BATh €€ BHI30B B
TJIaBHOHM (DYHKIIMH POTPAMMBI.

Ne

3anaua 1.

1

HamucaTs GyHKIUIO IS TOMCKA CPETHETO 3HAYCHHSI JIEMEHTOB MAacCHBa LIEJIBIX YHCEI.
[Tapamerpamu (YHKIIUM SBISETCS pa3Mep MAacCUBa, BO3BpAIllacMbIM 3HAYCHHEM —
CpeHee 3HaYCHHUE.

Hanucatp (I)YHKI_[I/IIO, KOTOpasa MCHACT MCECTaMM JiBa J3JICMCHTA MacCCHBA. HOMepa
MCHACMBIX 3JICMCHTOB — IMApaMCTPhbI q)YHKI_II/II/I Cee IIOMOIIBIO OTCOPTUPOBATL MACCHUB
METOHOM ITY3BIPbKOB.

Hanmcars pyHKIMIo, KoTopasi MpuHUMAET J1Ba YMCJIa M BO3BPAILIAeT HCTUHY, €CIIN TIEPBOE
Oousbiie BTOporo. Mcmnonabs30Bath €€ ISl COPTUPOBKU MACCHBA MO yOBIBAHHIO METOAOM
ITy3BbIPHKOB.

3ananue 1. Hanucars nporpamMmmy

Jana ctpoka, cocTosiiasi U3 CHMBOJIOB JIJATHHCKOTO ajiaBUTa, pa3eIeHHbIX TpoderaMu
(omHUM MM HecKoMbKUMH ). [IpeoOpa3zoBaTh Kak10€ CIOBO B CTPOKE, YIAJIUB U3 HETO
BCE BXOXJICHHUSI IEPBOM OYKBBI TOTO cI0Ba (KOJIMUYECTBO MPOOEIOB MEXKIY CIIOBAMH HE
WU3MEHSTB).

Jlana cTpoka, cocTosiasi U3 CHMBOJIOB TJATHHCKOTO aniaBUTa, pa3eleHHbIX TpoderaMu
(0THUM WM HECKOIBKUMHU ). OTIpeeTIUTh KOJTUYECTBO CJIOB, KOTOPHIE HAUMHAIOTCS U
3aKaHYMBAIOTCS OHOU U TOH k€ OYKBOIA.

Jlana cTpoka-npenokeHnue U3 CUMBOJIOB JIATUHCKOTO alihaBuTa. BeiBecTn camoe
KOPOTKOE CIIOBO B MPEATIOKEHUU (€CIH TaKHX CIOB HECKOJIBKO, TO BEIBECTH MEPBOE U3
HUX).

3aganue 1. Hanucats nporpammy

Jlan MaccuB, COCTOSIIMIA U3 1 311eMeHTOB. IlepecTaBuTh B 00paTHOM MOPSIKE SJIEMEHTHI
MaccHBa, pacloI0KEHHbIE MEX/1y €r0 MUHUMAaJIbHBIM U MaKCHMaJIbHBIM 3JIEMEHTaMHU.
Jlan maccuB, cocrosmuii U3 n 3neMeHToB. HazoBeM cepueil rpynmny noapsa HIymux
OJIMHAKOBBIX AJIEMEHTOB, a OJIUHOU cepul — KOJTUYECTBO 3TUX 3JIEMEHTOB (JJIMHA CEpUU
HE MOXKET OBITh paBHA 1). 3aMEHUTh KOXIYIO CEPHUI0, JITMHA KOTOPO Ooble k, Ha OJUH
HAaWMEHBIINNA dJIEMEHT MaccuBa. Eciu Takux cepuii HET, TO MAaCCHB OCTaBUTH O€3
U3MECHEHUM.

[Jan maccuB, cocTosmuii U3 n 3neMeHToB. HazoBeM cepueii rpynity noapsag Uaymmx
OJIMHAKOBBIX AJIEMEHTOB, a OIUHOU ceput — KOTUUECTBO ATUX JIEMEHTOB (JIJIMHA CepUU
He MOXeT ObITh paBHa 1). [IpeoOpa3oBaTh MaccuB, yBEIUYUB NIEPBYIO CEPUIO
HauOOJIbIIEeH ATMHBI HA OJTUH JIEMEHT.

3aganue 1. Hanucats nporpammy

Jlana matpuna pasmepa /! < 1Tl Tlomensits MecTamu cTon6LBbL, coeprarye
MHUHUMAJIBHBIA 1 MAaKCUMAJILHBIA DJIEMEHTHI MaTpulbl.
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Jlana matpuna pasmepa /! X 11 TlomensTs MecTaMu ee CTPOKH TaK, YTOGbI X
MaKCHMaJbHBIE 3]IEMEHTHI 00Pa30BbLIBAIN BO3PACTAIONIYIO I10C/IEI0BATEILHOCTD.

2
JlaHa KBaJpaTHAs MaTpuNa nopsmka <! e 3epKaibHO OTPA3UTh €€ AIEMEHTHI
OTHOCHUTEJIbHO MMOOOYHOU AMArOHaU MaTPHUIIBL.

2.2. OueHoYHBbIE CPeICTBA AJIsl IPOMEKYTOYHOM aTTecTAlUMN

TeopeTnueckre BONPOCH K IK3aMEHY

Kakwue cragum cozanusi mporpaMMHOIO MPOYKTa Bbl 3HaeTe?
Cunrakcuc s3bika C++ (O1€MEHThI U CTPYKTYpa sA3bIKa)?

Kak npaBuibHO Ha3bpIBaTh nepemMeHHbie B CH++7?

Kakue TuIibl 1aHHBIX CYLIECTBYIOT?

Yro Takoe nepemeHHas B C++?

3aueM HyHbI [T1I00aJIbHbIE IEPEMEHHbIE?

Yro Takoe JoKalbHas epeMeHHas?

Uro Takoe 00J1aCTh BUAUMOCTH?

Yrto Takoe KOHCTaHTa?

. Kak nogkmtouars 6ubauoreku B nporpamme?

. OTnnure rao6aibHBIX U JIOKAIbHBIX IEPEMEHHBIX?

. Kak 00bsBUTH IepeMeHHyto THma 1enoe yucio B C++?

. Kak 00bsBuUThH NepeMeHHyto tumna ctpoka B C++?

. Kak 00BsBUTH IepeMeHHy0 THIIa BEIeCTBEHHOE uncio B C++?

. 3a4eM Hy’KE€H JIOTUYECKUU TUII?

. SIBHOE MTpeoOpa3zoBaHNE THIIOB TaHHBIX

. HesiBHOE mpeoOpazoBaHye TUIIOB JaHHBIX.

. 3aueM HyXHbI purypHsie ckooku B C++?

. 3aueM HyXkHa «;» B C++?

. Kak BBoiuTh nanHble ¢ ki1aBuatypsl B C++?

. Kak BbIBOIMTH HHpOpManuio Ha 3kpaH B C++?

. Kakas paszauia mexnay oneparopamu "=="u "=" B C++?

. 3aueM HykHO «&&» B yCIIOBHOM omeparope?

. 3a4eM HyXHO «||» B ycioBHOM onepaTope?

. Kak B ycioBHOM onepaTope MOXHO 00bEJUHUTH HECKOJIBKO YCIOBUN B OJHO?
. Uro takoe ycnoBHbli onepatop if B C++ 1 Kak OH UCIIOJIb3yeTcs?
. Uro Takoe mukin for B C++ u kak oH pabotaer?

. UTo Takoe alnropuT™M B IPOTPaMMHUPOBAHUU U KAKHE€ TUIIbl AJITOPUTMBI BbI 3HaeTe?
. Kakue cBolicTBa airoputma Bbl 3HaeTe?

. UTO Takoe JTMHEHHBIN AITOPUTM U KAK OH BBITTOIHSETCS?

. UTo Takoe yCIOBHBIN aITOPUTM U KaK OH BBIIIOJIHAETCS?

. UTO Takoe NUKJIMYECKUI AITOPUTM U KaK OH BBIITOIHAETCS?

. Uro takoe 6mok-cxema (flowchart) B mporpammupoBanuu?

. Kakue anemMeHThI HCTIOIB3YIOTCS B OJIOK-CXeMaX U KaK OHU MPEJCTABISIOTCS?
. Kakue tumsl 6;0Kk0B (3JIeMEHTOB) MOTYT OBITh UCIIOJIb30BAaHbI B OJIOK-cxeMax?
. Kakue cuMBOJIBI HCTIONB3YIOTCS JJIs TIPEICTABICHHSI PA3TUYHBIX TUTIOB OJIOKOB B OJIOK-

cxemax?

Kaxue Buzb1 coemnHeHnA MKy OJJ0KaMU MOTYT OBITh HCTIOJIb30BaHbI B OJIOK-CXemax ?
Kakue ocHOBHBIE MpaBUiIa CJIETYET YYUTHIBATH IPH CO3AAHUH OJIOK-CXeM?

Kaxkune mpeumyiecTBa mpeaocTaBisitOT OJIOK-CXEMBI TIPH pa3padoTKe mporpamm?

Kakue ocHOBHBIE LIary Hy>KHO BBITIOJHUTB JJIS1 CO3aHUS OJIOK-CXEMBbI?
Kak untaTh 1 HHTEPIPETHPOBATH OJIOK-CXeMY?

Yro takoe MaccuB B C++ 1 Kak ero oObsIBUTH?

Uro Takoe yka3zarens B C++ 1 Kak ero UCIoyb30BaTh?
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Kak 00bsBuTH pyHKImio B C++?

. Uto Takoe mpoToTUM QyHKIIHH?
46.
47.
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50.
. Uro Takoe neperpyska ¢pynkuuii B C++ 1 kak oHa paboTaeTt?
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Urto o03HaYaeT mapaMeTp 1Mo yMOIYaHHUIO B QYHKITUH?

3aueM HyKHbl KOHCTAHTHbBIE MTapaMeTpbl B PYHKIHIX?

Kak mepenarotcst mapameTpsl B PyHKIIHO?

Kakum o6pazom B C++ MOKHO OCYIIECTBUTH BBOJI ¥ BBIBOJ] IaHHBIX ?
Uro Takoe koHcTaHTa B C++ U Kak €€ 00BSIBUTH?

Kakwue crangaptaeie 6nbauoreku ectb B C++ U ISl 4ero OHU UCIONB3YIOTCS?

Kak 00BbsSBUTH U HMHULIMAIN3UPOBATH OAHOMEPHBIN MaccuB B C++7?

Kak 00BSIBUTH M HHUITHATM3UPOBATH ABYMEPHBINA MaccuB B C++?

Kak nepebpaTh Bce 3JIeMEHTHI IByMEPHOT'O MacCHBA C MTOMOIIBIO OHOTO LuKia B C++?
Kak nmomy4uuTs 0CTyn K 3ieMeHTy MaccuBa B C++?

Kak coBepiinTh BCTaBKY 3JIEMEHTa B CEPEANHY OJJHOMEPHOI0 MaccuBa?

Kak yganute Henmociae1Hui 3JIeMeHT B MaccuBe?

Kak 00bs1BUTH U UCIIONB30BaTh Hukia for B C++7?
Kaxk 00BsBUTH U KCIIONIB30BaTh Uk while B C++?

Kaxk 00bs1BUTH 1 HCIIOIB30BaTh MUkl do-while 8 C++?

Kaxk onpenenuts aMHy (KOJIMYECTBO JIEMEHTOB) MaccuBa B C++7?

Kak 00BbsBUTH U MHULIMAIN3UPOBATh IByMEPHBIN MaccuB (MaTpuly) B C++7?

Kak nepebpaTh Bce 3J1€MEHTHI JBYMEPHOTO MAaCCHUBA C MOMOILBIO BJIO)KEHHBIX LIUKJIIOB B
C++?

Kak ncnosnp3oBarts ycinoBHbIN oneparop if-else B C++?

Kak ucnonb3oBath ycinoBHBIHM oneparop switch-case B C++?

Kak ncrnosnb3oBath oneparopsl cpaBHEHUS (>, <, >=, <=, ==, |=) B yCIIOBHBIX BBIPAKEHUAX
B C++?

Uro Takoe aaropuT™M B IPOrpaMMHUPOBAHUHN U KaKU€ aIrOPUTMBI BbI 3HaeTe?

Kak oTcopTHpoBaTh MaccuB 3JE€MEHTOB THINA int B MOPSJIKE BO3PACTAHUS C MOMOILBIO
aIropuTMa COPTUPOBKHU MMy3bIpbKOM B C++?

Kak oTcopTHpoBaTh MacCcuB 3JE€MEHTOB THINA int B MOPSJIKE BO3PACTAHUS C MOMOILBIO
aJIropuT™Ma COPTUPOBKHU BbIOOpOM B C++?

Kak orcopTupoBaTh MaccuB 3JE€MEHTOB THINA Iint B MOPSJIKE BO3PACTAHUS C MOMOILBIO
aJIropuTMa COPTUPOBKHU BCTaBKOM B C++?

Kak oTcopTupoBaTh MacCHB 2JIEMEHTOB THUIIA String B MOPSIIKE BO3PACTAHUS C TIOMOILBIO
aIroOpuTMa COPTUPOBKHU MMy3bIpbKOM B C++?

Kak oTcopTupoBaTh MacCHB JIEMEHTOB THUIIA String B IOPSIIKE BO3PACTAHUS C TIOMOILBIO
aIropuT™Ma COPTUPOBKHU BbIOOpOM B CH++?

Kak oTcopTupoBaTh MacCHB JIEMEHTOB THUIIA String B MOPSIIKE BO3PACTAHUS C TIOMOIIBIO
aIropuTMa COPTUPOBKHU BCTaBKOM B C++7?

B yem 3akioyaercst anroputM ObICTPOI COPTUPOBKU?

Yro takoe mabiaoHbl QyHKIMA B C++ U Kak OHU UCIIOJIb3YIOTCS?

Yro Takoe neperpyska GyHKIUN 1 KaK OHAa UCTIOIb3yeTCs?

Kak 00BSBUTE ¥ HCTIOJIB30BaTh MIA0JIOHHYIO QYHKITNIO B C++7?

Kakue npeumy1iecTBa UCIob30BaHus Ia0IOHHBIX (GyHKIMHA B C++7

Yto Takoe peKypcus U Kak OHa UCIIOJIb3YETCsl B IPOTpaMMHUPOBAaHUU?

Kak Hanmcats pekypcuBHYIO (QYHKIMIO JUIS BbIUMCIeHHs (pakropuana yucia B C++?

Kak Hanucate peKypcUBHYIO (DYHKIIMIO JIJIs1 BBIYUCIIEHUS cTeneHH yncna B C++7?

Kak nanucars pekypcuBHyto ¢pyHnkimio 11 Beraucienust HOK u HOJJ uncna B C++?
UYro Takoe mepemaayda nmapaMeTpoB IO 3HAYCHUIO U O cChUIKe B GyHKIuUsIX C++?

Kak co3nath u ucmonp30BaTh (QYHKLIMIO C TIEPEMEHHBIM YUCIOM apryMeHToB (variadic
function) B C++?

Uro Takoe cTpyKkTypa (CTpyKTypa JaHHbIX) B C++ 1 Kak oHa 0OBsBiIseTCS?

. Kak 00bsBUTH NepeMeHHYI0 TUIIA CTPYKTYPBI U OJTYYUTh AOCTYII K ee uieHam B C++?
88.

Uro Takoe nepeuncienne (enum) B C++ u kak 0HO 00BsBIsIETCS?



89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

110.
111.
112.
113.
114.
115.
116.
117.
118.

119.
120.
121.

122.
123.
124.
125.
126.

127.
128.
129.
130.
131.
132.
133.
134.

135.
136.
137.
138.
139.

Kak ucnons3oBars nepeuncienue B C++7?

Yro Takoe oobenuuenue (union) B C++ 1 Kak OHO OOBsABIsAETCSA?

Kak ucronp3oBarh 00benuHeHue B C++7?

UYro Takoe ykazatenb (pointer) B C++ u kKak OH 00bsBIsIETCSA?

Kak nonyuuts agpec nepemenHoit B C++?

Kak nmosmy4yuTs 3HaueHUE MEPEMEHHOM, HA KOTOPYIO YKa3bIBA€T yKa3zaTeb, B C++?
Uro nenaet onepaTtop uzbarus aapeca B C++7?

Uro nenaer oneparop pa3biIMeHOBBIBaHUS B C++?

Yro Takoe cchuika (reference) B C++ u kak oHa OOBSABIISIETCS?

B uem pazHuna Mexay yka3aTesssMu U cebliikamu B C++?

Kak 00bsIBUTh U HHUIIUAIU3UPOBATH CTPOKY (MAacCUB CUMBOJIOB) B C++7?

Kak BBeCTH CTpOKY co/iep Kallyto MpoOeIibl ¢ KIaBHaTyphl?

Kak BBeCTH CTpPOKY collepiKallyt0 KHPUIUIUILY C KJIIaBUATyphI?

Kak nonyuuts 1y ctpoku B C++?

Kak ckoHkaTeHupoBath 1Be cTpoku B C++7?

Kak ckonupoBath 0fHy CTpOKY B Jipyryto B C++?

Kak HaliTu 3a1aHHyI0 IOACTPOKY B cTpoke B C++7?

Kakue 6ubmoTexu paboTaroT co CTpoKaMu?

Kak nmpoBeputh, COAEPKUT JIM CTPOKA ONpeAeNICHHbINA MOoACTPOKY B C++?
Kaxk naiiTu nmepBoe BXOXACHIUE CUMBOJIA UK TTOJACTPOKHU B cTpoke B C++?
Kak ocymiecTBUTh MOMCK BCEX BXOXICHUN CHMBOJIA MU MOJICTPOKU B CTPOKE B
C++?

Kaxk cpaBHUTH 11B€ CTpOKHU?

Uro Takoe fuHAMUYECKHU 0AHOMEpHBbIN MaccuB B C++ U Kak OH co3zaercsi?
Kakoit orepatop HeoOX0oauM AJ1s BbIZeACHUS TaMsaTtu B C++?

Kakoii onepaTop Heo6xoauM J1st 0cBOOOk1eHUs namsiTi B C++?

Kak 106aBUThH 71€MEHT B AMHAMUYECKUN OJTHOMEPHBII MaccuB B C++?
Kak yganuTe a5ieMeHT U3 AMHAMUYECKOT0 OJJHOMEpHOro Maccusa B C++?
Kak u3MeHuTh pazMep IMHAMUYECKOT0 OHOMEPHOro MaccuBa B C++?
Yro Takoe qTUHAMHYECKUN TByMEpHBIM MaccuB B C++ U Kak OH co37aeTcs?
Kak BpIIenuTh 1 0cBOOOIUTH MaMsTh MPU padoTe C ABYMEPHBIM AMHAMHYECKUM
MacCUBOM?

Kak 106aBUThH 371€MEHT B AMHAMUYECKUN JBYMEpHBINA MaccuB B C++?

Kak ynanuTe 31eMeHT U3 AMHAMUYECKOTO JByMEpHOro maccuBa B C++?
Kak u3MeHUTh pazMep AUHAMUYECKOTo IByMepHOro maccuba B C++?

Kakue anropurMsl noucka cymectByroT B C++?

UYro Takoe TUHEHHBIN TOUCK?

Yro Takoe OMHAPHBII MOUCK?

HaiinuTte 3amannyto monp3oBareieM GaMuinio B MaccuBe haMuiinii?
[TocumnTaiiTe, CKOJIBKO pa3 BCTPEYAETCs 3aJaHHOE YHCIIO [I0JIb30BATEIEM B MaCCUBE
LEJBIX YHCEll.

Kakum o6pazom MmoxHO padotats ¢ dainamu B C++?

Yro Takoe BekTop (vector) B C++ U KaK OH OTJIMYAETCS OT OOBIYHOTO MacCcHBa?
Kak 00BbsSBUTh 1 MHULIMAIU3UPOBATH BEeKTOp B C++?

Kax no6aButh 351eMeHT B KOoHell BekTopa B C++?

Kak nomyuuts 1octyn k anemeHTam Bektopa B C++?

Kak ynanute snemeHT u3 Bekropa B C++?

Kak 00BbsSBUTH IBYMEpHBIi BEKTOpP?

MoryT nu OBITh JByMEpHBIE MACcCHUBBI C Pa3HbIM KOJUYECTBOM JIIEMEHTOB B
CTpOKax?

Yro Takoe ykazatenb Ha QyHKIuio B C++?

Kak 00bsBUTH yKazaTens Ha GyHKIHIO B C++?

Yro Takoe 1aMOaa-BeIpaKeHUE?

@ynkuuu paboTsl ¢ (aitnamu: ureHue u3 ¢aiina.

OyHKIMKA paboTH ¢ dainamMu: 3amuch B aiie.



140. OyHKuuU paboThl ¢ (ailiaMu: OTKPHITHE U 3aKpbITHE (aiina.

TurnoBsle 3aJaHUS K SK3aAMEHY

10.

11.

3aMoNMHUTh MACCHUB N LEIBIMUA YUCIIAMH, N — KOJMYECTBO, BBOJIUT IIOJIb30BaTenb. Yucna
3aJal0TCsl CIy4aHeIM oOpa3oMm. Hamucath (yHKIHIO, MO3BOJSIONIYIO J100ABISTH HOBOE
YHCJIO, BBEJEHHOE II0Jb30BaTEJIEM, HAa YKa3aHHYIO IIOJIb30BATElIEM MO3ULMI0. BriBecTn
pe3yibTar.

3aloNMHUTG MacCUB N BEILECTBEHHBIMM YMCIAMH, N — KOJIHMYECTBO, BBOAMUT II0JIb30BATEINb.
Camu uncina BBOAUTH ¢ KiaBUatypbl. Hamucare QyHKIHIO, TO3BOJIAIONIYIO YAAISATH YUCIIO C
3aJaHHOM IT0JIb30BATEJIEM ITO3ULINU. BpIBECTH pe3yIbTaT.

3amomHUTh MaccMB N OyKBaMHM JIATUHCKOTO ajdaBHTa, N — KOJIUYECTBO, BBOJIUT
nojb3oBarenb. Hamucarh (yHKIMIO, MO3BOJIAIOUIYIO M3BJIEKATh IJ1acHble OYKBBI B JPYroi
MaccuB 0e3 MoBTOpeHui. BeiBecTu pe3ynbTar.

3aI10JIHUTh MaCCUB N CTPOKAaMH, N — KOJINYECTBO, BBOAMT I10JIb30BaTeNb. Hanucars GpyHKIUIO,
IIO3BOJISIOILYIO IIEPEBEPHYTh KAXKIYIO CTPOKY 3aJ10M Hanepea. BeiBecTn pe3yibrar.
3aroJHUTh MAacCHB N IEJbIMU YHUCIAMH, YUCIA 3aJal0Tcs CIy4alHbIM oOpa3oM. n —
KOJINYECTBO, BBOJUT TOJIb30BaTeNb. Hamucath (QyHKIMIO, MO3BOJISIONIYI0 3aMEHHUTH BCE
quCcia MEHbILE CPeIHero apupmMeTnyeckoro 3toro Maccusa Ha 0. BeiBecTH pesyibTar.
3anoIHUTh MacCUB N BELIECTBEHHBIMU YMCJIAMU, BBOAATCS C KJIABUATYphl. N — KOJIMYECTBO,
BBOJIUT I0JIb30BaTeb. Hanucath (yHKIMIO, TO3BOJISAIOLIYIO 3aMEHUTh BCE 4Mcia Oosiblie
cpeaHero apu(METHIECKOro TOr0 MacCMBa Ha HETO. BrIBecTH pe3ynbrar.

3aroHUTh MAacCHB N ILEJNbIMU 4YMCIAMH, YUCIA 3aJal0Tcs CIy4alHbIM oOpa3oM. n —
KOJINYECTBO, BBOJUT TOJIb30BaTeNb. Hamucath (QyHKIMIO, MO3BOJISIONIYI0 3aMEHHUTH BCE
YETHBIE YMCIIa HAa UX cyMMy. OTcOpTHpOBaTh MaccuB. BbIBECTH pe3ynbTar.

3anoMHUTh MacCUB N BELIECTBEHHBIMU YMCJIAMU, BBOAATCA C KJIABUATYphl. N — KOJIMYECTBO,
BBOJIUT MOJIb30BarTesb. Hanmucars QyHKIMIO, MO3BOJISAIONIYIO0 c(hOPMUPOBATH HOBBIM MacCHB,
AIIEMEHTBI KOTOPOTO 3TO CYMMBI IIEPBOTO U MOCIEIHEr0, BTOPOr0 U MPEAIOCIEIHErO U T. 1.
JJIEMEHTOB U3 IIEPBOTO MacCuBa. BBIBECTH pe3yIbTaT Ha DKpaH.

3anojMHUTh MacCMB N CUMBOJIAaMU. N — KOJUYECTBO, BBOJIUT MOJb30BaTenb. Hammcarhb
(GYHKIHIO, TO3BOJISIONIYI0 M3BJIEKATh CHUMBOJBI-OYKBbI JATMHUIBI B JPYroil Maccus.
BeiBecTH pe3ynbTart.

3aMoNHUTh MAacCUB N CTPOKaMHM. N — KOJMYECTBO, BBOAUT MOJb30BaTenb. Hammcars
(GYHKIMIO, MO3BOJISIONIYI0 c(hOPMHUPOBATH M3 3TOTO MacCUBa MacCUB - CTPOKH, KOTOPOIO
cozepxar udpsl. BeiBecTu pesynbrar.

3anoIHUTh MACCHB N CTPOKaMHU. N — KOJIMYECTBO, BBOJUT M0JIb30BaTelb. Hanucars QpyHK1HIO,
MO3BOJISIONIYI0 CPOPMUPOBATH M3 3TOTO MAacCHBa MAacCHB — CTPOKH, KOTOPOTO COAEpKaT
uu¢psl. BeiBecTu pe3ynbrar.



