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IHACIHHOPT ®OHJAA OHEHOYHbBLIX CPEJACTB

1.1. Ob6aacTh NpUMEHEHUSA

®onn onenounbix cpencts (POC) — HeoTbemiieMasl 4acTh paboueid mpo-
rpaMMbl TUCUUILTUHBI «OCHOBBI MPOrPaMMHUPOBAHUS U MpPeIHA3HAYEH NJIsi KOH-
TPOJS M OIICHKH OO0pa30BaTEIbHBIX JOCTH)KCHHUW CTYJIEHTOB, OCBOUBIIHX IPO-
TpaMMy JUCITUTITHBL.

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOATOTOBKH OOYYaromIero-
cst TpeboBanusiMm GI'OC BO 6GakanaBpuat o HampasieHuto noarotoBku 44.03.05
[lenaroruueckoe obOpazoBaHue (C AByMs NPOPUISIMU MOATOTOBKH), YTBEPKICH-
HBbIM NIpHKa30M MUHHCTEPCTBAa HayKH M BbIcuIero oopasoanusi Poccuiickoin ®e-
neparu oT 22.02.2018 r. No Nel125 (¢ u3aMmeHeHusiMu u gomnoiaHeHusiMu) u [po-
(eccruoHaIbHBIM CTaHIAPTOM, yTBEpkAeHHBIM [IpukazoM MunucrepcTBa Tpyna u
conrasibHON 3amuTthl Poccuiickoit ®@enepamnun «O0 yTBepxkaeHUH Tpodeccro-
HanbHOrO cragaapra "[lenaror (megarornyeckas JIeATeIbHOCTh B cpepe JOLIKOIb-
HOT'O, HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEIHEro OO0IIero oopa3oBaHMUs)
(BocniuTarenp, yunutesnb)"» ot 18 oktsaOpst 2013 r. Ne 544H.

1.3. Ilepeyensb KomneTeHuui, popMUpyeMbIX B MpoLecce OCBOCHHUS 0C-
HOBHO# 00pa30BaTe/IbHON MPOrPaAMMBI
IIpouecc ocBOEHMsI AMCLMILIMHBI HANpaBiIeH Ha (POPMHUPOBAHHUE CIENYIO-

100050,¢ KOMHGTGHHI/Iﬁ N THAWKATOPOB UX JOCTHIKCHUAA:

Koa no ®I'OC BO ‘ NuaukaTop A0CTHKEHHUS

YHUBepcaiLHbIE

VK-1.1. 3naer npunuunsl cOopa, orOopa u
000011eHust HHpOpMaIUH.

VK-1.2. VYMeer COOTHOCUTh pPa3HOPOJHBIE
SBJICHUSI W CHCTEMAaTH3MpPOBATh MX B paMKax
U30paHHbIX BUJIOB npodeccuoHaIbHON
TeSITeTbHOCTH.

VK-1.3. Bnangeet HaBbIKaMU HAYYHOT'O MIOUCKA U
MPAKTUYECKON pabOThl C HH(POPMAIIMOHHBIMU
VMCTOYHUKAMHU; METOAAMH MPUHITHS PEIICHUN.

YK-1. CniocobeH ocyiecTBIsATh MOKCK,
KPUTHYECKUI aHAIM3 U CUHTE3 HH(pOpMaIuHy,
NPUMEHATh CUCTEMHBIN TIOJXO0/1 AJISl peIIeHUs
MIOCTABJICHHBIX 3a71a4.

Ob6menpodeccnoHanbHbIE

ITpodeccuonanbuble
IK.3.1. Criocoben ¢dbopmupoBaTh u
peann30BBIBATH IPOTPAMMBI pa3BUTHS
YHHUBEpPCAIbHBIX  Y4€OHBIX  JAEWCTBUH 1O
uHpopMaTuKe

[TK-3. CiocobOen ocBanBaTh v IPAMEHSTh
0a30Bble HAYYHO-TEOPETUUECKHE 3HAHUS U
NPaKTUYECKHE YMEHHs 110 UHPOPMATHKE B
npo(heCCHOHATBHON eATETbHOCTH.

[1K.3.2. JleMOHCTpUpYET 3HAaHHUE COAECPKAHUSA
00pa3zoBaTeNbHBIX MPOrPaMM 110 HH(HOPMATHKE
I1K.3.3. Cioco6eH npoeKTHpOBaTh
o0pa3oBaTeNbHbIe MPOrPAMMBI PA3TUYHbBIX
YPOBHEH U 3J€MEHTHI 00pa30oBaTeIbHBIX
MIPOrpaMM B MIPeIMETHOM 0671acTH
«Hpopmatuka»




1.4. dransl ¢opMHpoBaHUs KOMIETEHUMA M CpeICTBa OLEHUBAHUS

YPOBHs uX c)OPMHPOBAHHOCTH

Jranbl popmupoBanus komnereHunii | Komnerennun | KoHTPo/bHO-0OLIeHOYHBbIE CPe/I-
CcTBa / cIIOCO0 OLIEHUBAHUSA

Tema 1. Ctaguu co3gaHust IPOrPaMMHOIO VK-1, IIK-3 YcTHBIM onpoc

IPOYKTA.

Tewma 2. Cunrakcuc si3pika C++. YK-1, TTIK-3 Y cTHBIN onpoc

Tema 3. Tunb! ganubix. [IpeobpazoBaHue YK-1, I1IK-3 YcTHbIi onpoc. 3amnuTa 1abopa-

THIIOB. TOPHBIX pabOT

Tema 4. YciioBHBIH omepatop. YK-1, T1K-3 3amuTa 1a00paTOPHBIX paboT

Tema 5. Oneparop MHO)ecTBeHHOTO BoiOOpa | YK-1, ITK-3 3ammTa 1abopaTopHbIX padboT

switch.

Tema 6. LIUKIbI € Ipe/I- ¥ IOCTYCIOBHEM. YK-1, TIK-3 3amuTa 1abopaTOpHBIX padboT

[Tukn for. Oneparops! break u continue

Tema 7. OxHOMepHbBIE MacCUBBI. CTPOKH. YK-1, ITIK-3 3amuTa J1abopaTOpHBIX padboOT

Tewma 8. /IBymepHbIe MaccuBBl. MacCUBBI VK-1, IIK-3 3ammTa 1a00paTOPHBIX pabOT

CTpOK.

Tesa 9. Dy, YK-1, ITIK-3 YcrHbIi onpoc. 3ammra radopa-
TOPHBIX pabOT

Tema 10. IIpororumsl, neperpyska, madmo- | YK-1, ITK-3 3amuTa 1abopaTOpHBIX padboT

HBI QYHKIHH.

Tewma 11. TTons3oBarensckue tums! qanssix. | YK-1, [TK-3 3amura 1ab0paTopHbIX paboT

CTpyKTypHI

Tema 12. [lunamuueckas namste. Ykazare- | YK-1, I[TK-3 VYerHbli onpoc

u.

Tema 13. Ccpuik. YK-1, T1K-3 Y cTHBIN onpoc

Tema 14. Onepatopsl new u delete. VK-1, I1IK-3 Y CTHBIN onpoc

Tema 15. Onnomepusbie u nBymepnbie quna- | YK-1, TTK-3 3amuTa 1abopaTopHbIX padboT

MHYECKUE MACCHBBI.

Tekymas aTTecTanus VK-1, IIK-3 NunuBunyansHOE 3a1aHNE

VK-1, IIK-3 Ok3aMeH
IIpome:kyTouHas aTTrecTauus

1.5. Onucanue nokaszarese (GOPpMUPOBAHNS KOMIIETEHIIH A

Koa xomnerenumnu Pe3yabTarsl chopMHUpPOBAHHOCTH

3HaeT: NPUHLHUITEI cO0pa, 0TOOPa U 00001IIeHHS HHPOPMALUK
YMeeT: COOTHOCHTD Pa3HOPOIHBIE SIBIICHUS U CHCTEMATU3HPOBATH MX B
YK-1 paMKax M30paHHbBIX BUAOB MPO(PECcCHOHATBHOMN e TeNbHOCTH
Brnaneer HaBbIKaMU: HAyYHOTO MOMCKA M MPAKTHYECKOW pabOTHI C MH-

(I)OpMaI_II/IOHHBIMI/I HCTOYHHUKAMH; MCTOAAMU ITPUHATUSA pCI_I_ICHI/Iﬁ

3Haer:
Ywmeer:
Bnaneer HaBbIKAMHU:

3HaeT: CHHTAKCHUC S3bIKa POTPAMMHUPOBAHUS — OCHOBHBIE TIOHATHUS U
I1K-3 KOHCTPYKIUU S3bIKOB IPOTpaMMHUpOBaHus (Mporenypsol, pyHKInH,
yKa3aTesu ), TPUHIIUITEI HATUCAHUS TPOTPAMMBI.

YMeeT: cronb30BaTh NPUKJIAJIHOE MPOrpaMMHOE o0ecrieueHrne 00IIero




Y 1IE€JIEBOT0 Ha3HaueHus, B yactHocTy VisualStudio 2022 u BeIe,
yMeeT IPOU3BOAUTH OTIAAKY IIPOrPaMM
BJIaIIeCT HaBbIKaMH: MCTOJaMM COCTaBJICHHA, OIIMCaHUA U peannsaulxm

AJITOPUTMOB, MMPUHIOUIIAMHA W MCTOAAMU HAIlMCAHHWA MPOrpaMMm; IpHUH-

quIamMy OTJIaIKU ITporpamMm

1.6. Kpurepuu oneHMBaAHUS KOMIIETEHIIUI HA pPa3sHbIX 3Tanax ux ¢op-

MHPOBAHHUA

Bup yuedHoii padoTbl 0aJI0B

KoJgnuyecTBo

00 | 0-390

300

YcTHBIE OTBETHI Ha CCMHHAPCKUX 3aHATHUAX

BrimonHenue u 3anmra mpakTHIecKuX / 1adopaTopHBIX paboT 45

45

CamocrositenpHas padora

10

10

Wubie BUbI yueOHOU paboTh! (MOArOTOBKA IPE3EHTALINH, 15
HanucaHue pedepara, pelieHue 3a1ad u ap.)

15

DK3aMeH

30

30

Bcero

100

HaxkonureanHasa cucrema oneHuBanud mo 100-0aipH0 mkaJie

YerpipexOanbHas
CHCTeMa OLleHMBAHUSA
JK3aMeHa

100-6anapHast
IKAJIA

BykBenHas mkaJja, coorBercrByromas 100-
0aJJILHOH MIKaJIe

Cucrema
OLIeHUBAHMS
3ayera

OTIN4YHO

90-100

A — OTJINYHO — TEOPETUUECKOE COJIepKaHNE
Kypca OCBOEHO IIOJIHOCTEIO, Oe3 po0eItos;
HE00XOIMMBIE MIPAKTHYECKHE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaioM c(hopMUPOBaHEI,
BCE MPEeIyCMOTPEHHBIE TPOrPaMMOit
00yueHHs yueOHbIE 3aJaHUS BBIIIOTHEHBI,
Ka4eCTBO X BBITIOIHEHUS OIICHEHO YHCIOM
0aJ110B, OJIM3KUM K MAKCUMAJIbHOMY

Xopowo

83-89

B — oueHb X0OpOII0O — TEOPETUUECKOE
coZiepKaHue Kypca OCBOCHO MOJHOCTEIO, Oe3
npo0OeoB; HeOOXOAUMBIE TPAKTHYCCKHE
HaBBIKH Pa0OTHI C OCBOEHHBIM MaTepHajioM B
OCHOBHOM c(DOPMHPOBAHEI; BCE
IpeyCMOTPEHHBIE TIPOrpaMMON 00ydeHH s
yueOHBbIE 3a]JaHusl BBIITOJIHEHBI, KAYECTBO
BBITIOJTHEHHSI OOJIBIIMHCTBA U3 HUX OLIEHEHO
qrcIoM 0aiIoB, OJM3KUM K MAKCHMAJIBHOMY

Xopo1io

75-82

C — XOpOIIIO — TEOPETUIECKOE COICPIKAHHE
Kypca OCBOCHO MOJHOCTHIO; HEKOTOPHIE
MPAaKTUYECKHUE HABBIKK PaOOTHI C OCBOCHHBIM
MaTepHaaoM ChOPMHUPOBAHBI HEIOCTATOYHO,
BCE MPEIYCMOTPEHHBIC MTPOTPaMMOit
00y4yeHHs ydeOHBIC 3aJaHUS BHITTOTHCHBIL,
Ka4yeCTBO BBHIMOJIHEHNS HU OJHOTO U3 HHUX HE
OLICHEHO MHHUMAJILHLIM YHCIIOM 0ajlioB,
HEKOTOPBIC BUJIbI 33/JAHHI BBITTOIHCHEI C
omuoKamMu

YHOBHCTBOpI/ITGHLHO

63-74

D — yoBIEeTBOPUTEIHHO — TEOPETUICCKOE
COJIepKaHne Kypca OCBOCHO YaCTHYHO, HO
npoOesTbl He HOCST CYILECTBEHHOTO
xapakrepa; He0OX0JMMbIe PAKTHUECKHIE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTEpHaIOM B
OCHOBHOM C()OPMHUPOBAHBI; OOJIBIITTHCTBO

3aureHo




MPEIYCMOTPEHHBIX IIPOrPaMMOK 00y4IeHUS
y4eOHBIX 33JJaHUH BBITIOJIHEHO, HCKOTOPBIC U3
BBITIOJTHEHHBIX 33JaHUHN COepKaT OMMNOKHI

VY 10BIETBOPUTEIBHO

50-62

E — nocpencTBeHHO — TeOpeTHYECKOe
coziepKaHne Kypca OCBOGHO YaCTHYHO;
HEKOTOPbIE IPAaKTHIECKHE HABBIKH pabOTHI He
c(opMHpPOBaHbI, MHOTHE IPETYCMOTPEHHBIC
y4eOHOi1 mporpamMmoii oOydeHus yaeOHbIe
3a7aHMs He BHIIIOJHEHBI JIHO0 Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX M3 HUX OLICHEHO
YHCJIOM 0aJJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynosneTBopuTensHO

21-49

FX — HeyIOBIETBOPUTENBHO — TEOPETHIECKOE
COJIepKaHue Kypca OCBOCHO YaCTHYHO;
HE0OX0/IMMbIe MPAKTHYECKUE HABBIKK PabOTHI
C OCBOCHHBIM MaTepHaJIOM He
c(hOpMHUPOBAHEL;, OOIBIIITHCTBO
MPETyCMOTPEHHBIX Y4eOHON mporpaMMoin
00y4eHHs yueOHbIX 3aJaHUI HE BBINOJHEHO
100 KaueCTBO MX BBIIIOJIHEHNUS OIICHEHO
YHCIIOM 0aJI0B, ONM3KNM K MUHAMAIIbHOMY;
IPY JOTIOJHUTEIBHO CAaMOCTOATEILHON
paboTe HaJl MaTepUAIOM Kypca BO3MONKHO
TIOBBIIICHUEC Ka4CCTBA BBITIOJTHCHUA yqe6H1>1x
3alaHui

HeynosnerBopuresbHo

0-20

F — Hey0BIETBOPUTENBEHO — TEOPETUIECKOE
CoZiepKaHUe Kypca He OCBOEHO;
HE0OX0/IMMBbIE MPAKTHYECKUE HABBIKU PabOThI
He c()OPMHUPOBAHBI; BCE BBHITIOJHEHHBIE
y4eOHbIC 3aJaHus COJepKAT TPYObIe OMINOKY;
JOTIOJTHATENbHAsl CaMOCTOsTENbHAs paboTa
HaJl MaTepHaIoM Kypca He PUBEIET K
KaKOMY-JIH0O0 3HAYMMOMY MOBBIICHUIO
KauecTBa BBIIOJHEHHS YU4eOHbIX 3a1aHHUI

He 3auteno




2. KOHTPOJIBHO-OEHOYHBIE CPEJICTBA

2.1. OueHoYHbIE CPeCTBA TEKYIIEr0 KOHTPOJIA
Craauu co3aHust IPOrpaMMHOTO MTPOAYKTA.
Cunrakcuc si3bika C++ (37€MEHTBI U CTPYKTYpa S3bIKA).
[TepemeHHbIE JTOKAJIBHBIE U TTI00AIBHBIE.
KoHcTaHThI
bubnmorexku B C++.

Tune! naggerx C++.

[IpeoOpazoBanue TUIIOB

Ycnosuelit onepatop if else

OmnepaTrop MHOKECTBEHHOTO BBIOOpa switch
10. Iuxsl ¢ npen- u mocryciosuem While, do while.
11. Huxan for.

12. Oneparops! break u continue

13. OnaomepHble MaccuBbl. HazHaueHue

14. JIsymepubie MaccuBbl. HazHauenue

15. Ctpoxu. bubmmoreku paboThl CO CTPOKAMH.
16. MaccuBsI CTPOK

17. ®ynkiun (OO0bsBIEHNE, BBI30B, TUIIbI)

18. AprymeHTsl QyHKIIUU

19. IlpoToTHuns! pyHKIUI

20. TTeperpyska hyHKUIUN

21. Ilabmoub! QyHKIMIA

22. CtpykTypsl. HazHauenue, cuHTakcuc.

23. MaccuBbI CTPYKTYP.

24. Tlepeuncnenus

25. Pexypcus

26. ©@yHKuuu 11 paboThI ¢ paitiamu

27. Ykazaremu B C++.

28. CcpUiku

29. Ykazarenu u QyHKITUH

30. lunamuyeckas mamsiTh.

31. JlunaMUYEeCKHE MaCCHBBI

32. Bextopsl

33. MHOXecTBa

34. AccoaTuBHBIE MACCHUBBI

35. UrepaTtopsl

CoNoOR~WNE

TumnoBkle 3agaHus N0 JUCITUILINHE

3ananue 1. Hanucars nporpammy.

1.1. PabGotHuk 3apabaTsiBaeT X py0. 3a Kaxablid u3 38 gacoB cBoel paboTel. Emy miatsaT B 1.5
pa3a Gosblie 3a Kaxablid gac cBepx 38 yacoB. Kakyio cymMMy OH MOJy4HT, eciii oTpadoTraet Y
4acoB?

1.2. lanst 3 uyucna: X, Y, Z. Halimure mpousBeaeHrne CPeTHETO U OOIBIIETO U3 HUX

1.3. Janst 2 yucna a u b. bornblee U3 3TUX YuCeN yBeNIn4YbTe B 4 pa3a, a MEHbIIIEE — B 2 pasa.



3ananme 1. Hanucats nporpaMmy. BbiBecTH B 3HaYeHHUs B BUE TaOIHIBL: X | y. 3HaUeHHE, t, S

3arpaliuBarOTCA 'y MOJIb30BATCIIA. IIar usmenenus x 3aaaTb CaMOCTOATCIIbHO.

Ne HNurepBan KoimmuecTBo
BapHaH DOyHKIHA HU3MEHeHus! BbIYHCJIsIEM
Ta aprymeHra bIX 3HAYECHUH
1 y=Vt+x3 0.5 150
3.x°
2 y=t——— -3.3 200
1+e”
sin? (x")
3 = el 0.4 250
V1+ X
3aganue 1. Hanucats nporpammy
Ne 3anaua
BapHaHTa
1 B marpuriie pazmepom 10x10 nogcuntaTe CyMMy 3JIEMEHTOB B KaXKIOH CTPOKE
2 B matpune pasmepoM 5X5 MOMEHSTh MECTaMM CTOJOLBI M CTPOKH, pPe3yibTar
COXPaHMUTb B JPYTYI0 MaTpUILy
3 HaiiTu MuHMManbHbIN 251eMeHT Kaxaoro cronbna matpuubl 10x10 u onpexenuth

€T0o aapec

3aganue 1. Hanucats nporpammy

Ne 3agaua

BapHaHTA

1 JlaHbl 11Be LENOYMCIICHHBIE KBaJpaTHbIE MaTpulbl mnopsaka 6. Haittu
MOCJICIOBATEeILHOCTh U3 HyJeW u exunui b, ...,0s Takyro, uro bi=1, korma
KOJINYECTBO OTPHUIATCIBHBIX W HEOTPHUIATEIBHBIX JJIEMEHTOB I-il CTPOKH
MEepBOM  MaTpPULBl  COBMAJAET  COOTBETCTBEHHO C  KOJHUYECTBOM
OTPHUIIATEIBHBIX W HEOTPHUIATEIBHBIX JJIEMEHTOB - CTPOKH BTOPOM
MAaTPHUIIBI

2 JlaHa fefcTBUTENBbHAS MaTpHIa pazMepa Mxn. Onpenenuts yucaa b, ...,.b, ,
paBHBIE CYMMaM 3JIEMEHTOB CTPOK

3 Jlana ne¥icTBUTENbHAS MaTpHIla pazMepa mMxn. Onpenaenuts uucina b, ...,b
paBHBIC 3HAUCHUSM CPEIHUX apUPMETHUECKHUX IJEMEHTOB CTPOK

3ananue 1. HanucaTth (GyHKIIUIO COTIACHO 33/IaHHOMY BapHaHTY, OPTaHU30BaTh €€ BHI30B B

TJIaBHOM (YHKIIMH POTPAMMBI.

Ne

3angaua 1 Ilepemennbie




> a=113;
F=—2 e X" Lin@+bx)+ arbx . :
1 X+ 2 —bx X+2 b="017
e tg(——) x =0,92.

a=2,7,

at+vt+a  Invt+a ~at. :

2 | y=e + *tge ™, b=13
t—vJt-b InJt—b t=25

. X+a a=112;
3. . o X+b ). b=l
z=2"arctg(x+a)-3 COSU”’HW’ X = 2,49,

3apganmue 1. Hanmucats (yHKIMIO COTIIACHO 33JaHHOMY BapuaHTY, OPTaHU30BaTh €€ BHI30B B
IJIaBHOW (DYHKIIMU TPOTPAMMBI.

Ne 3amaua 1.

1 | Hanucats (I)YHKI_[I/IIO JJIA IIOHUCKa CPCAHCTO 3HAYCHHUA 3JICMCHTOB MACCHBA LCJILIX YHUCCII.
HapaMeTpaMH (bYHKI_II/II/I ABJICTCA pa3MEp MaCCHUBA, BO3Bpallda€MbIM 3HAYCHUECM — CPCI-
HEC 3HAUYCHHUC.

2 | Hamucatp GyHKIMIO, KOTOpast MEHSET MECTaMH J[Ba dJIeMeHTa MaccuBa. Homepa meHse-
MBIX 3JIEMEHTOB — mapameTpbl PyHkuuu. C ee MoMoIIbI0 OTCOPTUPOBATH MaCCUB METO-
JIOM IIy3BIPBKOB.

3 | Hammcats (I)YHKI_II/II-O, KOTOpasa NpUHUMACT ABa YUCJIa U BO3BpPAIIAaCT UCTHHY, €CJIIHU IIEP-
BO€ OOJIbIIIE BTOPOTO. Hcnons3oBaTh €e aJIs COPTHUPOBKU MacCCHBa I10 Y6I>IBaHI/IIO MCTO-
AOM ITY3BIPbKOB.

3ananue 1. Hanucats nporpammy

1. [ana cTpoka, cocTosimiasi U3 CUMBOJIOB JJATHHCKOTO ajiaBuTa, pa3eeHHbIX TpoderaMu
(omHUM MM HeckonbkuMHK ). [IpeoOpa3zoBaTh Kaxk10€ CIOBO B CTPOKE, y/IaJUB U3 HETO
BCE BXOJKJICHUS IEPBOI OYKBBI 3TOTO CJI0Ba (KOJIMYECTBO NMPOOEIOB MEXKy CII0BaMH HE
WU3MEHSTB).

2. JlaHa cTpOKa, COCTOSIIAs U3 CUMBOJIOB JJATUHCKOTO anaBuTa, pa3ieeHHbIX IpolderaMu
(omHMM UK HECKOJMbKUMHU). OnpeeuTh KOJIMYECTBO CIIOB, KOTOPbIE HAUMHAIOTCS U 3a-
KaHYUBAIOTCS OJTHOM U TOM ke OYKBOM.

3. [ana cTpoka-mpeio)keHne H3 CHMBOJIOB JIATHHCKOTO ajidaBuTa. BeiBecTn camoe KopoT-
KO€ CJIOBO B MPEIOKEHUH (€CIIU TAKUX CJIOB HECKOJIBKO, TO BEIBECTH IEPBOE U3 HUX).

3aganue 1. Hanucats nporpammy

1. [an maccuB, cocTosuid U3 N aneMeHToB. [lepecTaBuTh B 00paTHOM MOPSIKE DIIEMEHTHI
MacCHBa, pacloJIOKEHHBIE MEXK]ly €0 MUHUMAJIbHBIM U MaKCUMAJIbHBIM 3JIEMEHTaMHU.

2. Jlan maccuB, cocTosuii u3 N aneMeHToB. HazoBeM cepueti Tpynmy moapsia WIOyIIHX
OJIMHAKOBBIX AJIEMEHTOB, a OJIUHOU cepul — KOTUYIECTBO ITUX SJIEMEHTOB (JNTMHA CEPUU
HE MOKET OBITh paBHA ). 3aMEHUTH KaXKIyI0 CEPHUIO, JJIMHA KOTOPOi Oobiie K, Ha ouH
HAUMEHBIIINN JIEeMEHT MaccuBa. Eciiu Takux cepuil HET, TO MAaCCHUB OCTaBHUTh 0€3 U3Me-
HEHHUI.

3. Jlan maccuB, cocTosmuil U3 N 31eMeHToB. HazoBeM cepueti Tpyminy mOAPST UAYIIHX
OJIMHAKOBBIX AJIEMEHTOB, a OJIUHOU cepul — KOJTUYECTBO 3TUX JIEMEHTOB (JJTMHA CEpUU



CoNoOA~WNE

WWWWWWWWPNDNNDNDDNDNDDNDNDNDDNRFPEPRPRPERPRPRPERPRPREREERE
~NO O WNPFPOOOONOOITR,WNPEPOOOONOOUIAAWNPEO

HEe MOXKeT ObITh paBHa 1). [IpeoGpa3oBaTh MaccuB, YBETUYUB MIEPBYIO CEPUIO HANOOITh-
meu JJIMHBI HA OJUH 3JICMCHT.

3aganue 1. Hanucats nporpammy

Hana matpuna pazmepa 1 X 1 Tlomensats MecTamMu CTOJIOIIBI, COAEPIKAIINE MUHH-
MaJIBHBI 1 MAKCUMAJIbHBINA 3JIEMEHTBI MaTPULbI.

Jlara matpuma pasmepa /! X 111 TloMeHsTh MecTaMu ee CTPOKH TaK, YTOOBI HX MaK-
CUMAJIbHBIE 3JIEMEHTHI 00Pa30BBIBATIN BO3PACTAIOIIYIO ITOCIEI0BATEbHOCTD.

)
JlaHa KBazpaTHAs MaTpHIa mopsaaka <! + 1. 3epKaibHO OTPa3UTh €€ AIEMEHThI OTHO-
CUTEJIbHO MOOOYHOW JHaroHaau MaTpUIIbI.

2.2. OueHoYHbIE CPeCTBA /sl MIPOMEKYTOYHOM aTTeCTAINH

Teoperuueckre BOIPOCH K IK3aMEHY

Kakue craguu co3ganusi mporpaMMHOIO IIPOIyKTa BbI 3HaeTe?
Cuntakcuc si3pika C++ (D1eMeHThI U CTPYKTYpa s3bIKa)?
Kaxkue Tumel 1aHHBIX CYIIECTBYIOT?

Uro Takoe nepemenHas B C++7?

Yro Takoe 001acTh BUAUMOCTHU?

Uro Takoe KOHCTaHTa?

Kak nonkitouars OnbnuoTeku B mporpamme?

Otanyne riao0anbHbBIX U JOKATBHBIX TEPEMEHHBIX ?

Kak 00bsBUTH IepeMeHHy0 THIIa 1iesoe yncio (integer) B C++?

. Kakas pasznuna mexny oneparopamu "=="u "=" p C++?

. Uto Takoe ycnoBHbIi oneparop if B C++ u Kak OH UCHONb3yeTcs?
. Uro Takoe muki for B C++ u kak oH paboraer?

. Uto Takoe maccuB B C++ 1 Kak ero oObsSBUTH?

. Urto takoe maccus B C++?

. Kak 00bsiBuTH Maccus B C++?

. Kak nHnnmanu3upoBaTe 0JTHOMEpPHBIM MacCUB IPHU OOBABICHUU?
. Kak nmonyunts noctyn Kk a3nemMeHTaM OJHOMEPHOI0 MaccuBa’?

. Kak u3menuTsb 3HaueHue 3JeMeHTa OJHOMEPHOI0 MaccuBa?

. Kak onpenenuts pazmep oAHOMEpPHOro Maccusa?

. Kak nepenats onHomepHbIit MaccuB B QyHKIUIO?

. Kak BepHyTh 01HOMEpHBIIl MaccUB U3 QyHKIUH?

. Uto Takoe nBymepHbIN MaccuB B C++?

. Kak 00BsBUTH IByMepHBI MaccuB?

. Kak nHnnmanu3upoBath AByMEpHBI MacCHUB MPU OOBSBICHUH?

. Kak nmonyunts noctyn K a31€MeHTaM JByMEPHOTO MaccuBa?

. Kak u3menuTtsb 3HaueHue 31eMeHTa JByMEpHOro MaccuBa?

. Kak onpenenuts pazmep 1ByMEpPHOT0O MaccuBa?

. Kak nepenars 1BymMepHBbIi MacCuB B G YHKIHIO?

. Kak BepHyTbh AByMepHBIi MaccuB U3 QyHKIIMU?

. Kak ncrnonb30Bath BIOKEHHBIE HUKIIBI ISl paOOTHI C IBYMEPHBIMU MacCHUBaMH?
. Kakue cymecTByroT METOBI COPTUPOBKH IBYMEPHBIX MaCCUBOB?
. Kakue cymecTByroT METOABI COPTUPOBKH MacCUBOB?

. Kak ncronb30BaTh MHOTOMEPHBIE MACCUBBI?

. Urto takoe ykaszatenb B C++ M Kak €ro UCHOJIb30BaTh?

. Kak 00bsaButh Qynknuo B C++7?

. UTo Takoe mpoTOTUTT (QYHKITUHU?

. UTo o3HavaeT mapaMeTp Mo YMOITYaHUIO B YHKIIHH?
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3aueM HYKHbl KOHCTAaHTHbIE TapaMeTPbl B PYHKITUIX?

Kak nepenarorcs napameTpsl B QyHKIHIO?

Kakum 06pazom B C++ MOKHO OCYIIECTBUTH BBOJI M BBIBOJ] IaHHBIX ?

Uro Takoe koHcTaHTa B C++ U Kak €€ 00BsIBUTH?

Yro Takoe neperpyska ¢pynkiuii B C++ 1 kak oHa paboTaet?

Kakue crangapTabie Ou6IMOTEKH ecTh B C++ U U1 4ero OHU UCTIONB3YIOTCS ?
Kak 00BSBUTH U MHUITMATM3UPOBATH OJTHOMEPHBIN MaccuB B C++?

Kak nonyuurts noctyn k anemMeHTy maccua B C++?

Kak coBepmiuTh BCTaBKY 3JIEMEHTa B CEPEAMHY OJJHOMEPHOTO MaccuBa’?

Kak ynanuTe HemocleIHuil 2JIeMEHT B MacuBe?

Kak 00bsBUTE U HcIionb30BaTh MUK for B C++7?

Kak 00bsBUTH 1 HCMOJIB30BaTh MUK While B C++?
Kaxk 00bs1BuTE U Hcrions3oBarsk MUk do-while B C++?
3auem HysxeH omeparop break?

3auem Hy)XeH oreparop continue?

Kaxk onpenenuts AMHy (KOJIMYECTBO 3JIEMEHTOB) MaccuBa B C++7?

Kak 00bsIBUTh ¥ MHUIIUATU3UPOBATH ABYMEPHBIN MaccuB (MaTpuily) B C++?

Kak nepebpaTh Bce 2JIEMEHTHI JBYMEPHOTO MACCHBA C MOMOILBIO BJIOKEHHBIX I[UKJIOB B
C++?

Kak ncnosnp3oBate ycinoBHbIN oneparop if-else B C++?

Kak ncnosnp3oBare ycinoBHbIN oneparop switch-case B C++?

Kak ucnosnap3oBaTh oneparopsl CpaBHEHUs (>, <, >=, <=, ==, |=) B YCIIOBHbIX BBIPa’KE€HU-
ax B C++?

UYro takoe &&?

Yro Takoe ||?

Uro Takoe !?

3auem HyxHBI {} B iporpamMme?

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

Kak oTcopTupoBaTh MacCHB 3J€MEHTOB TUIIA int B OPsI/IKE BO3pacTaHMs C MOMOIIBIO all-
ropuTMa COPTUPOBKHU MY3bIPpbKOM B C++7?

Kak oTcopTupoBaTh MacCHB 3J€MEHTOB TUIIA int B OPsI/IKE BO3pacTaHUs C MOMOIIBIO ajl-
ropuTMa COpTUPOBKHU BbIOOpOM B C++7?

3ayeM HYKHBI (YHKIIMU B IporpaMme?

Kax nanucarp Qynkiuio?

3ayeM Hy>KeH NMPOTOTUIl PYHKLIUU?

Kak BbI3BaTh QyHKIINIO?

Yro Ttakoe napameTpsl GyHKIIMHA?

3auem HyXeH return?

Yro o3navaer void?

Yro takoe mabaonb! GyHKIMM B C++ U Kak OHU UCTIONb3YyI0TCA?

Kak 0OBSIBUTH U UCIIONIB30BATh MIA0TOHHYIO QyHKIHIO B C++?

Kakue npeumyiiectBa ucnonb3oBaHusl abaoHHbIX GyHKUIMN B C++?

Yro Takoe peKypcHs ¥ KaKk OHa UCIIOJIb3YETCS B IPOrpaMMHUPOBAaHUN?

Kak Hanucats pekypcuBHYIO (pYHKIHIO 1715 BIUUCIeHus (akropuana yncia B C++?

Yro Takoe nepeaya napamMeTpoB M0 3HAYEHUIO U 10 cChUIke B pyHKImsax C++?

Kak co3garh u ucnonb3oBath QyHKIUIO C IEPEMEHHBIM YHCIOM aprymMeHToB (variadic
function) B C++?

Yro Takoe cTpykTypa (CTpykTypa naHHbIX) B C++ 1 Kak oHa OOBSBIISICTCS?

Kak 00BbsSBUTH IEpEeMEHHYIO THIIa CTPYKTYPbI U OJIYYHUTh AOCTYI K ee uieHam B C++?
Kak mony4uTh OCTYM K 3JI€EMEHTAM CTPYKTYpPbI?

Kak u3MeHuTh 3HaueHuE 3JIEMEHTA CTPYKTYPbI?

Kak nepenats cTpykTypy B pyHKITHIO?

Kak BepHYTb CTPYKTYypY U3 HyHKIMN?

Kak ncnosb30BaTh MacCUBBI CTPYKTYp?



87. Kak ucnosib30BaTh BJIOKEHHBIE CTPYKTYPHI?

88. Kakue cymiecTBytoT METOJIbI COPTUPOBKHU CTPYKTYP?

89. Uro Takoe nepeuncieHue (enum) B C++ 1 Kak OHO OOBsABIIsACTCS?

90. Kak ucnons3oBath nepeuncienue B C++?

91. Yro Takoe o0beauHeHue (union) B C++ 1 KaKk OHO OOBSIBISETCS?

92. Kak ucnons3oBath o0benunenue B C++?

93. Uto Takoe yka3zatenb (pointer) B C++ 1 Kak OH OOBSBISACTCS?

94. Kak momyuyuts aapec nepemMeHHon B C++?

95. Kak nosryunTh 3Ha4€HHE MIEPEMEHHOMN, Ha KOTOPYIO YKa3bIBaeT yKa3zareib, B C++?
96. Uto Takoe ccpuika (reference) B C++ u Kak oHa OOBsIBISETCS ?

97. B yeM pa3HHIIa MEXKAY YKa3aTeIsIMU U cchblikamu B C++?

98. Kak 00BsBUTHh M HHUIIMAIU3UPOBATh CTPOKY (MacCHB CUMBOJIOB) B C++?
99. Kak momyyuts JuinHy CTpoKd B C++?

100. Kak ckonkaTeHupoBath 1Be CTpOKU B C++?

101. Kaxk ckomnupoBaTh 0/IHYy CTPOKY B Ipyryto B C++?

102. Kakune 6ubimoTekn paboTarT CO CTpOKaMu?

103. Kax mpoBeputb, COAEPKUT JIM CTPOKA OMPeIeTICHHBII MoACTpoKy B C++?

104. Kak HaiiTu nepBoe BX0K1€HHE CHMBOJIA WJIU MOACTPOKHU B cTpoke B C++?

105. Kak ocymiecTBUTh MOMCK BCEX BXOXKACHUH CHMBOJIA WM MOJCTPOKH B CTPOKE B
C++?

106. Yo takoe crpoka B C++?

107. Kak 00bsBuTh cTpoky B C++7?

108. Kak nonyuuts 1octyn K CMMBOJIaM CTPOKH?

109. Kak nu3mMeHuTh 3HaUYe€HNE CUMBOJIA CTPOKH?

110. Kak onpenenuts JiuHy cTpoKu?

111. Kak 00beinHUTh 1BE CTPOKU?

112. Kak cpaBHUTSH 1BE cTpoKu?

113. Kakue cymiecTByt0T METOBI MOUCKA MOACTPOKU B CTPOKE?

114. Kak ncnonb3oBarh pyHKIMHU OMOIMOTEKH <string™>?

115. Yro takoe quHaMudeckuit MmaccuB (dynamic array) B C++ 1 Kak OH co3faercs?

116. Kak 106aBuTh 371€MEHT B AMHAMHUYECKU MaccuB B C++?

117. Kak ynanute 3eMeHT U3 InHaMuueckoro Maccusa B C++?

118. Kak usmenuTs pazmep nuHamudeckoro Mmaccua B C++?

1109. YTto Takoe JTMHEHHBIN MOUCK?

120. Uro Takoe OMHApHBIN MOUCK?

121. Kakum o6pazom MoxHO padotats ¢ aiinamu B C++?

122. Uro Takoe BekTop (vector) B C++ 1 Kak OH OTIMYAETCs OT OOBIYHOTO MaccuBa?

123. Kak 00BbsSBUTHh U MHULIMAIU3UPOBATH BEeKTOp B C++?

124. Kaxk noGaButh 351eMeHT B KoHel BekTopa B C++?

125. Kak nmonyuuts noctyn K anemeHTam Bektopa B C++?

126. Kak yganute snemeHT u3 Bexkropa B C++?

127. Yro Ttakoe ykazaTens Ha GyHku0 B C++?

128. Kax o0bsBuTH yKazarens Ha GyHKIHIO B C++7

129. Yro Takoe MHOkeCTBO (set) B C++ u kak oHO paboTaer?

130. Kak 00bSIBUTh U HHUIIUAIU3UPOBATH MHOXKECTBO B C++7?

131. Kak no6aButh s51eMeHT B MHOKeCTBO B C++?

132. Kak yganute smemeHT u3 MHOXkecTtBa B C++7?

133. Yro Takoe acconuaTuBHBIN MaccuB (map) B C++ 1 kak oH paboraer?

134. Kak 00BSBUTH M MHUITHATH3UPOBATH ACCOITUATUBHBIN MaccuB B C++?

135. Kaxk 100aBUTE lEMEHT B acCOLMATUBHBIA MaccuB B C++?

136. Kaxk mosryauth 1OCTyM K 3JIEMEHTaM acCOIMaTUBHOTO MaccuBa B C++?

137. 3aueM HYXHbI UTEPATOPHI?

138. Yrto Takoe urepaTopsl?

139. Kakue ObIBatoT urepatopsi?

140. Yro Takoe 1aMOaa -BhIpaXKSHHS U 3a4€M UX HCTIOJIb30BaTh?



10.

11.

TuroBele 3aaHus K DK3aMCHY

3anoJHATh MAaCCUB N LIEJIBIMU YKCIAMU, N — KOJIMYECTBO, BBOJUT IOJIb30BaTeNb. Yucia 3a-
JAr0TCs CiIydaiiHbIM 0Opa3zoMm. HammcaTh QyHKIUIO, TO3BOJISIONIYIO JOOABISATH HOBOE YK C-
J10, BBEJICHHOE I10JIb30BATENIEM, HA YKAa3aHHYIO M0JIb30BATENIEM MO3ULINI0. BbiBECTH pe3yiib-
Tar.

3amnoJHUTh MAacCUB N BEIIECTBEHHBIMH YHCIAMH, N — KOJIMYECTBO, BBOAUT I10JIb30BATEIIb.
Camu uncina BBOAUTH ¢ KiaBuatypbl. Hamucars QyHKIHIO, TO3BOJISIONIYIO YAAISATH YUCIIO C
3a/IaHHOM I0JI30BATEJIEM MMO3UIUHU. BeIBECTH pe3ybrar.

3amoJHUTh MacCHB N OYKBaMHM JATUHCKOTO aj(aBHTa, N — KOJIUYECTBO, BBOAUT IOJIH30BA-
Tenb. Hanucats QyHKIUIO, TO3BOJISIIOILYIO U3BJIEKATh IJ1acHbIE OYKBBI B IpYroil MaccuB 0e3
MOBTOpPEHUI. BpiBeCTH pe3ybTar.

3aMoMHUTh MAacCUB N CTPOKAaMHU, N — KOJUYECTBO, BBOAUT IOJIb30BaTenb. Hamucare QpyHk-
LIMI0, ITO3BOJIAIOIIYIO IIEPEBEPHYTh KAXKIYIO CTPOKY 33J10M Hanepea. BeIBecTu pe3yibrar.
3aMoMHUTh MACcCUB N LENBIMU YHCIAMH, YKCIIa 33aI0TCsl CIydallHbIM 00pa3oM. n — KoJInye-
CTBO, BBOJUT IOJIb30BaTeNnb. Hamucath (yHKIHIO, TO3BOJISIONIYIO 3aMEHUTh BCE YHCIA
MEHBIIIE CpeIHero apupMeTHUECcKoro 3Toro Mmaccua Ha (. BeiBecTu pe3ynbrart.

3anoMHUTh MacCHB N BELIECTBEHHBIMU YMCJIAMU, BBOAATCA C KJIABUATYphl. N — KOJIMYECTBO,
BBOJMT MOJIb30BaTenb. Hamucars (GyHKINIO, MO3BOJISIIOIIYIO 3aMEHUTh BCE YMCia OoJblie
cpeaHero apu(pMETHIECKOro STOr0 MacCMBa Ha HETO. BbIBecTH pe3ynbrar.

3aMoMHUTh MAcCUB N LEIBIMU YHCIAMU, YHCIIa 331aI0TCsI CIydallHbIM 00pa3oM. n — KoJInye-
CTBO, BBOJIUT IOJIb30BaTeNb. HamucaTh (yHKIHMIO, TIO3BOJISIONIYIO 3aMEHUTH BCE YETHBIC
yycia Ha ux cymmy. OTcopTpoBaTh MaccuB. BrIBeCTH pe3yibTar.

3arnoIHUTh MacCUB N BELIECTBEHHBIMU YKCIaMH, BBOASTCS C KJIIABUATYpPbl. N — KOJIMYECTBO,
BBOJIUT MOJIb30BarTesb. Hanmucars QyHKIMIO, TO3BOJISAIONIYIO ¢(hOPMUPOBATH HOBBI MacCHB,
AIIEMEHTBI KOTOPOTO 3TO CYMMBI IIEPBOTO U MOCIEIHEr0, BTOPOr0 U MPEAINOCIEIHErO U T. 1.
AJIEMEHTOB M3 IIEPBOr0 MaccuBa. BrIBeCTH pe3ybTaT Ha SKpaH.

3anojMHUTh MacCUB N CUMBOJAMH. N — KOJMYECTBO, BBOJUT MoOJb30BaTenb. Hanucats QpyHK-
1110, TO3BOJISIOLIYIO U3BJIEKaTh CUMBOJIBI-OYKBbI JJATUHHUIIBI B Ipyroi MaccuB. BeiBectu pe-
3yJbTaT.

3aroJHUTh MAacCUB N CTPOKaMH. N — KOJIMYECTBO, BBOJAUT Mosb30BaTesb. Hammcars QpyHK-
LU0, TIO3BOJISIONIYI0 ¢(hOPMUPOBATh U3 3TOTO MAaCCHMBA MAacCHUB - CTPOKU, KOTOPOTO COJEp-
*at nudpsl. BeiBecTu pesynbrart.

3aMnojHUTh MACCUB N CTPOKaMHU. N — KOJUYECTBO, BBOAMT Iosb3oBarensb. Hamucare QpyHk-
110, O3BOJISIOIIYIO C(OPMHUPOBATH M3 3TOIO MACCHUBa MAacCUB — CTPOKH, KOTOPOTO COJlep-
*aT uudpsel. BeiBecT pesynprar.



