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NACMNOPT ®OHAA OLIEEHOYHbIX CPEACTB

1.1. Ob6aacTh NpUMEHEHUSA

®onn onenounbix cpencts (POC) — HeoTbemiieMasl 4acTh paboueid mpo-
rpaMMBbl TUCHUIUTHHEI «lIporpamMmupoBaHue» W MpeAHAa3HAYeH ISl KOHTPOJS U
OILICHKH 00pa30BaTeIbHBIX JTOCTIKEHUH CTYICHTOB, OCBOMBIIUX MPOTPaAMMy T C-
IIUTUTAHBI.

1.2. Hesaun u 3aaa4u (pOHAA OLIEHOYHBIX CPEACTB

Henp @OC — yCTaHOBUTb COOTBETCTBHE  YPOBHS  IOJTOTOBKH
oOyuatomerocsi TpeboBanusim PI'OC BO — OakamaBpuaT 1O HAaNpaBiICHUIO
noaroroBku 01.03.01 Maremaruka, yTBEpKACHHOTO IIpuKazoM MuHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 10 sHBaps 2018 r. Ne 8 (c
U3MEHEHUSIMU U JIONOJIHEHHsiIMH) U [lpodeccuoHalbHBIX  CTaHAApPTOB,
yTBepxkIeHHbIX lIpukazamum MunucrepcTBa TpyJa W COUMAIBHOW 3aLIUTHI
Poccuiickoii @enepanun «O0 yTBepKIeHUN NPOPECCUOHATBHOIO CTaHAApTa» OT 5
aBrycta 2016 r. Ne 4221; ot 22 centsiops 2021 r. Ne 6521; ot 20 utons 2022 r. Ne
425m.

1.3. Ilepeyens kKomneTeH Ui, GopMUpPyeMBbIX B MpoLiecce OCBOCHHUS 0C-
HOBHO# 00pa30BaTe/IbHOI MPOrpaMMBblI
[Iporiecc ocBOeHUSI NUCHUILIMHBI HANpaBieH Ha (popMUpOBaHHE CIEHAYIO-

100050,¢ KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX JOCTHUIKCHHA:

Koa mo ®I'oC BO \ NuaukaTop 10CTHKEHUS

YHuBepcaabHbIe

Ob6menpodeccnoHanbHbIe

OIIK-4.1. 3Haer OCHOBHbIE METOJABl M CpEACTBA
COBPEMEHHBIX KOMMYHHKaIIMOHHBIX TEXHOJIOTHH,
BO3MOKHOCTH OHJIaliH cepBHCOB VMIHTEpHET M peleHus
npodeCCHOHATMBHBIX 3a/lad B O0JACTM MaTeMaTHKH,
nHpopmaTukn U obOpa3oBaHus (00pabOTKa MaHHBIX H
pa3paboTka MyJIbTHUMEMa 00pa30BaTENbHBIX PECYPCOB) C

OIIK-4. Ciocob6eH pemath . .
Y4E€TOM  OCHOBHBIX TpeOoBaHUN  MHGOPMAIMOHHON

3agauun HpO(I)GCCHOH&JIBHOfI

NEATENBHOCTH C HCTIOJB30BAHUEM GesonacHocTu

CYIICCTBYIOMIX OIK-4.2.  Bmageer  CpeaCTBAMH  COBPEMEHHBIX
Y Y KOMMYHMKAI[MOHHBIX TEXHOJIOTHH, MCIOIb30BaTh OHJIANH

nH(pOpMaIMOHHO-

cepBuCHl VHTEpHET I pemieHus npodeccHoHaIBHBIX
3a1a4 C y4eTOM OCHOBHBIX TpeGoBaHU
MH(pOpPMaLMOHHON 6€30MacHOCTH

OIIK-4.3. 3HaeT OCHOBHBIE MPHUHIMIBI YCTPONCTBA
KOMIThIOTEpa, HA3HAYEHUE CHCTEMHOTO M TPHUKIATHOTO
nporpaMMHOro — obecrmieueHMss W pasz0upaerci B
ocoOeHHOCTsAX mnpuMmeHeHus: 3Toro [IO pazpaboTku
POTPaMM.

OIIK-4.4. Cnocoben pemaTh 3agadd B 00JacTH
OpEJCTaBICHUs W H3MepeHus  uHpopMalMu ¢

KOMMYHHKAIIHOHHBIX TEXHOJOTHH
¥ C Y4E€TOM OCHOBHBIX
TpeboBaHui HH(YOPMAITMOHHON
0€e3011aCHOCTH




ucnoip3oBanuem cpeacts UKT.

OIIK-5. Cnocoben OIIK-5.1. Bnaneer CpeACTBaMU HaIMCaHUs
pa3palaThIBaTh aJrOPUTMbI U KOMIIBIOTEPHBIX Iporpamm, IIPUTO/IHBIX TUISL
KOMIIbIOTEPHBIE IPOrPaMMBI, IPAaKTUYECKOTO IIPUMEHEHUS.

IIPUTOJHBIE JUUIS IPAKTUYECKOTO OIIK-5.2. 3HaeT OCHOBHBIE aJITOPUTMbI HAIMCAHUS

IMMPUMCHCHHA

KOMITBIOTCPHBIX IIPOIrpaMM.

ITpodeccronanbHbIe

1.4. Oranbl ¢popMUpPOBAHMS KOMIIETEHIIUI W CpeICTBa OLEHUBAHMS

YPOBHS uX c)OPMHPOBAHHOCTH

Jransl popmupoBanus komnereHuuii | Komnerenuun | KoHTpoabHO-oOneHO4YHBIE cpe-
cTBa / CIIOCO0 OLICHUBAHHUS

Tema 1. Craguu co3nanusi IporpaMMHO- YcTHBIM onpoc

OIIK-4. OIIK-5
ro MPOJYyKTa
Tema 2. AITOPUTMEBI U CIIOCOOBI OITUCa- OIIK-4. OIIK-5 | YcTHslit onipoc
HUSL.
Omnpenenenue anroputMa. Ero cBoiicTsa.
Buael. CiocoObl onucanusi anropuTMoB.
Tema 3. Cuntakcuc s3pika C++ (Dne- OIIK-4. OIIK-5 | YcrHslii onpoc. 3amuTa 1adopa-
MEHTBI U CTPYKTYpa SI3bIKa) TOPHBIX pabOT
Tema 4. Tunbl nanusix. [Ipeo6pazoBanue | OIIK-4. OIIK-5 | 3ammura nabopatopHbIx paboT
THTIOB
Tema 5. YcnoBHBIM oniepaTop OIIK-4. OIIK-5 | 3amwuTa 1abopaTOpHBIX paboT
Tewma 6. OnepaTop MHOXKECTBEHHOTO OIIK-4. OIIK-5 | 3amura 1a60paTOpHBIX padboT
BbIOOpa switch
Tewma 7. uxisl ¢ mpe- ¥ MOCTYCIOBU- OIIK-4. OIIK-5 | 3amura 1abopaTOpHBIX padboT
em. lukn for. Oneparops! break u
continue
Tema 8. Onnomepubie MaccuBbl. CTpoku | OIIK-4. OIIK-5 | 3amuTa 1abopaTOpHbIX paboT
Tewma 9. JIBymepusie maccuBbl. Maccubl | OIIK-4. OIIK-5 | YcTubiit onpoc. 3amnuTa 1adopa-
CTPOK TOPHBIX padoT
Tema 10. @yukiun (OO0bsIBIEHNE, BBI- OIIK-4. OIIK-5 | 3amuTa 1abopaTOpHBIX padboT
30B, @pTYMEHThI (PYHKIINN)
Tema 11. [Ipototunsl, neperpyska, maod- | OIIK-4. OIIK-5 | 3amuTa mabopaTOopHBIX paboT
J0oHbI QyHKIMH. Pekypeus
Tewma 12. [Tonb3oBarensckue tumbl gAaH- | OIIK-4. OIIK-5 | YcrHbIi onpoc
HBIX
Tema 13. AnropuTmbl NOMCKA: JINHEH- OIIK-4. OIIK-5 | YcTHbli onpoc
HBII, OMHAPHBIN.
Tema 14. CoprtupoBku. Merons! Bcras- | OIIK-4. OIIK-5
KH, BBIOOpOM, OBICTpasl.
Tema 15. Ykazarenu. Ccpuiku OIIK-4. OIIK-5
Tekymas aTrecTanus OIIK-4. OIIK-5 | UnauBuayanbHOE 3a/1aHNE

OIIK-4. OIIK-5 | 3auer

HpOMe?KyTO‘lHaﬂ aTrecranmud

1.5. Onucanue noka3zaresei (pOpMUPOBaAHNSI KOMIETEHIIHIA




Koa xomnerenuuu

PesyibTaTsl copMHPOBAHHOCTH

3Haer:
VYwmeer:
Biageer HaBpIKAMU:

OIIK-4.

3HaeT: OCHOBHBIE METO/BI M CPEJCTBA COBPEMEHHBIX
KOMMYHUKAIIHOHHBIX TEXHOJIOTUI, BO3MOYKHOCTH OHJIAHH CEPBHCOB
WuTepHer s penieHus npoQeccuoHanbHbIX 3a7a4 B 00JacTu
MaTeMaTUKH, HHHOPMATHKU U 00pa3oBaHus (00paboTKa TaHHBIX U
pa3paboTka MyabTUMeIHa 00pa30BaTEIbLHBIX PECYPCOB) C YIETOM
OCHOBHBIX TpeOOBaHUI1 HH(OPMAIIMOHHON 0€30TIaCHOCTH;

OCHOBHBIC ITPUHIIHITBI YCTPOHCTBA KOMIIBIOTEPA, HA3HAYCHHE
CHCTEMHOT'0 ¥ MPUKJIAJTHOTO IPOTPaMMHOT0 00ECIICYCHUS U
pa3bupaercs B 0cOOCHHOCTX npuMerenust 3toro [10 pa3paboTku
POrpamM.

YMeer: BIageTh CPEeICTBAMUA COBPEMEHHBIX KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH, UCTIOIB30BaTh OHJIAMH CEpBUCH IHTEpHET /s pelieHus
npoeCCHOHATIBHBIX 33]]a4 C YI€TOM OCHOBHBIX TPEOOBaHUIA
nH(pOpMaITMOHHOM 0€30MMacCHOCTH.

Bnaneer HaBbIKaMH: pelICHHs 337a4 B O0JIACTH MPEICTABICHUS U M3-

Mepenust uHpopmanuu ¢ ucnoiabzoBanuem cpeacts UKT.

OIIK-5.

3HaeT: OCHOBHBIE AJITOPUTMBI HAIIMCAHUS KOMITBIOTEPHBIX IPOrPaMM.
VYMeeT: nucath U OTIaXKHUBATH IPOIPAMMBbI Ha S3bIKaX BBICOKOTO
YPOBHS

Bnaneer HaBbIKaMu: HaIMCaHUSA KOMIIBIOTEPHBIX MPOTrpaMM, MPHUToj-

HBIX IJIA IMIPAKTUYCCKOI'O IIPUMCHCHUA.

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

MHPOBAHUA

KoanuecTtBO

Bup yuedHoii padoThl 0aJI0B

OO0 | 0-390 300

YCcTHBIC OTBETHI HA CCMHUHApPCKUX 3aHATUAX

BeinonHenue u 3amura npakTHYeCcKuX / 1abopaTopHbIX padoT 45

CamocrosTenbHas pabora 10

Wuble BUabI yueOHON paboTh (IIOArOTOBKA MPE3eHTAlUH, 15

Hamrcanue pedepara, pemeHue 3anad 1 Jp.)

3auer 30

Bcero 100
HakonureabHas cucrema oneHuBanus no 100-6anibHo# mkaJie

‘lervipexbannnas 100-6amnbHast | BykBeHHasi mKkaJja, coorBercTBylomas 100- Cucrema
CUCTEeMa OICHUBAHUSA o OLICHUBAHUSA
HIKaJjia 0a/UILHOM IIKaJIe

IK3aMEHa 3avyera
OTnraHO 90-100 A — OTJIMYHO — TEOPETUUYECKOE COEPIKaHNE

Kypca OCBOEHO MOJHOCTHIO, O€3 MpoOesoB;
HEO0XOTUMBIC IPAKTHYECKIE HABBIKH PAOOTHI
C OCBOSHHBIM MaTepHaoM COPMUPOBAHbI;
BCE MPEeNyCMOTPEHHbIE IPOrpaMMOit 3auTeHo
00yueHust yueOHbIe 3a1aHUsI BBIIIOJIHEHBI,
Ka4yeCTBO MX BBIIIOJHEHHS OLIEHEHO YUCIIOM
0ayuIoB, OJIN3KUM K MAaKCUMAJIbHOMY

Xopoo

83-89 B — o4yeHb XOpOIIO — TEOPETHYECKOE




COJIEpKAaHUE Kypca OCBOCHO MOJIHOCTHIO, 0e3
po0eIoB; HEOOXOJUMEIC TPAKTHICCKHE
HaBBIKHA Pa0OTHI C OCBOCHHBIM MAaTEPHAIOM B
OCHOBHOM c(hOpPMHPOBAHBI; BCE
MpPeyCMOTPEHHBIC TIPOrpaMMO 00yUeHHs
yueOHbIE 33JaHUSI BBIMOTHEHBI, KAYECTBO
BBIITOJTHEHHUS OOJILIINHCTBA U3 HUX OLIEHEHO
YUCIIOM 0aJIOB, OJIM3KAM K MAKCHMAJIBHOMY

Xopomio

75-82

C — XOpOIIIO — TEOPETUIECKOE COMIEPIKAHIE
Kypca OCBOCHO MOJHOCTBIO; HEKOTOPHIC
MPAaKTUYCCKUEC HABBIKK PA0OTHI C OCBOCHHBIM
MaTepUaioM C(OPMHUPOBAHBI HETOCTATOUHO;
BCE MPEIYCMOTPEHHBIC MTPOrPaMMOit
00yueHHs y4cOHBIC 3aaHUS BBITOTHCHBI,
Ka4eCTBO BBIIIOJIHEHUS HU OJHOIO U3 HUX HE
OIIEHEHO MHUHUMAJILHBIM YHCIIOM 0aJlIoB,
HEKOTOPBIC BH/IbI 32/IAHUI BBITIOIHEHBI C
OIINOKaMHU

Y,I[OBJ'IGTBOPI/ITCJ'ILHO

63-74

D — ynoBneTBOPUTENBHO — TEOPETUUECKOE
coJIep>KaHue Kypca OCBOEHO YAaCTUYHO, HO
poOebl He HOCAT CYIECTBEHHOTO
Xapakrepa; HeoOXOAUMBbIE MPAKTUYECKHE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTepUajioM B
OCHOBHOM c(hOPMHPOBAHBI; OOJILIIUHCTBO
MPEIYCMOTPEHHBIX IPOrpaMMOit 00ydeHuUs
y4eOHBIX 3aJJaHHH BBIIIOJIHEHO, HEKOTOpHIE U3
BBITIOJTHEHHBIX 3aJJaHUH coJiepKaT OMIHOKU

Y I0BIIETBOPUTEIBHO

50-62

E — nocpeacTBeHHO — TeOpeTHYecKoe
CoZIepKaHUE Kypca OCBOCHO YaCTHYHO;
HEKOTOPbIE IPAaKTHYCCKHE HABBIKK PabOTHI He
c(opMHpPOBaHbI, MHOTHE IPETYCMOTPEHHBIC
y4eOHOI1 MporpaMMoit 00ydeHus yaeOHbIe
3a/IaHUs HE BBITIOJTHEHBI JTHOO Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX M3 HUX OLCHEHO
YHCJIOM 0aJJIOB, OJIM3KUM K MUHUMAJIBHOMY

HeynosnerBopuresbHo

21-49

FX — Hey1oBIEeTBOPUTEIHHO — TEOPETHIECKOE
coJiepXKaHHe Kypca OCBOEHO YaCTHYHO;
HE00XO0IUMBIE MIPAKTHYECKUE HABBIKH PaOOTHI
C OCBOCHHBIM MaTepHaoM He
c(hOpMHUPOBAHBL;, OOJIBITHHCTBO
MPEelyCMOTPEHHBIX Y4eOHON IporpaMMoin
00y4eHHs yueOHbIX 3a/JaHHI HE BBINOJHEHO
00 KauecTBO MX BHIIIOJIHEHNUS OIIEHEHO
YHCIIOM 0aJI0B, ONM3KNM K MUHAMAIIbHOMY;
MIPY TOTIOJTHUTEIBHO CAaMOCTOATEILHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MOBBIIIICHIE Ka9eCTBA BBHITTOJHEHUS YICOHBIX
3aJaHuH

HeynosnerBoputesbHo

0-20

F — HeyOBIIETBOPUTENEHO — TEOPETUUECKOE
coziepKaHHe Kypca He OCBOEHO;
HEO0XOTUMBIC IPAKTHYECKIE HABBIKH PAOOTHI
He c(OPMHUPOBAHBI; BCE BBHITIOJIHEHHBIE
yueOHbIe 3aJaHusI COJepKaT IpyOble OIMOKHY;
JIOTIOJTHUTENbHAsI CaMOCTOsATeNIbHas paboTa
HaJl MaTepHajIoM Kypca He IPUBEJET K
KaKOMY-JIH0O0 3HaYNMOMY TIOBBIIICHHIO
Ka4yecTBa BBIIIOJIHEHHUS YUE€OHBIX 3aaHUH

He 3auteno
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2. KOHTPOJIBHO-OLIEHOYHBIE CPEJACTBA

2.1. O]_leHO‘IHLIe CpeacTBa TEKYLIEI0 KOHTPOJIsA
Craguu co3ianusi IporpaMMHOIO MIPOIYKTa.
Cunrakcuc si3bika C++ (O7eMEHTBI U CTPYKTYpa S3bIKA).
[TepeMeHHbIE JTOKAJIBHBIE U ITI00AIBHBIE.
KoHcTaHThI
bubnmorexku B C++.

Tune! naggerx C++.
[IpeoOpazoBaHue TUIIOB
YcnoBHbIii onepatop if else
Omneparop MHOKECTBEHHOTO BbIOOpa switch
. Huxnel ¢ mpen- u nmoctyciaoBueM while, do while.
. Huxi for.
. Oneparopsl break u continue
. OnHomMepHble MaccuBbl. HazHaueHue
. ABymepHbIe MaccuBbl. HazHaueHnue
. Crpoxu. bubnuoreku paboThl CO CTPOKAMH.
. MaccuBsl cTpok
. ©@ysk1un (OObSIBICHHUE, BHI30B, THIIHI)
. AprymeHTbl QyHKIIUU
. [Iporotuns! pyHKIUI
. [leperpy3ka dyHkiuit
. llabnoub! pyHKIHIA
. Ctpyktypsl. HazHadyenue, CHHTaKcuc.
. MaccuBsl CTPYKTYP.
. llepeuncienus
. Pexypcns
. ANTOPUTMBI NTOKMCKA: TUHEHHBINA, OMHAPHBIN
. CoptupoBku. MeTozbl BCTaBKU, BEIOOPOM, ObICTpast U Ip
. @yHK1IMYU 111 paboThI ¢ paitiamu
VYkazarenu B C++.
CebLiku
. Jlunamuueckasi maMsiTh.
. luHaMuueckrie MacCHUBBI

Tunossle 3aJaHus 110 JUCIHUIIIIMHE

3aganue 1. Hanucats nporpammy.

1.1. PaboTHuK 3apabaTeiBaeT X py0. 3a Kax/blid u3 38 yacoB cBoeit paboTsl. EMy miatar B 1.5
OJIbLIIE 32 KaXKIblil yac cBepx 38 yacos. Kakyio cymMMy OH noiy4ur, eciau otpaboraer Y

paza 6

4acoB?

1.2. Manst 3 yncna: X, Y, Z. Haiiaure npousBenieHre CpeHETO U OOJIBIIETO U3 HUX

1.3. Jlansl 2 yncna a u b. bonpiiee U3 3THX yucen yBeaudbTe B 4 pasza, a MEHbIee — B 2 pasa.

3ananme 1. Hanucats nporpamMmy. BpiBecTH B 3HaYeHHUs B BUE TaOIHILL: X | y. 3HaUEHHE, t, S

3afpalinBarOTCA y MOJIb30BaATCIIA. IIar n3mMeHeHUs X 3aaaTb CaMOCTOATCIIbHO.



Ne HNurepBan KonunuectBo
BapuaH DOyHKIUA U3MEeHEeHUsl BBIYHCJISIEM
Ta aprymeHra bIX 3HAYEHUI
S
N
2 y=t - -3.3 200
1+e"
sin 2 (x")
3 = T 0.4 250
V1i+x
3aganue 1. Hanucats nporpammy
Ne 3agauya
BapHAHTAa

1

B marpunie pazmepom 10x10 nogcuutaTe CyMMY 3JIEMEHTOB B KaXKIOW CTPOKE

2 B marpune pasmepom 5X5 MOMEHSTh MECTaMU CTOJIOIBI M CTPOKH, PE3yJIbTaT
COXPAHUTH B JIPYT'yIO MATPHILY
3 Halith MUHUMAaIBHBIN 2JIEMEHT Ka)a0ro cTojona Marpuibl 10x10 u onpenenuth

€ro aapec

3aganue 1. Hanmucats nporpaMmmy

Ne 3anaua

BapHAHTA

1 JlaHbl 11Be LIENOYMCIICHHBIE KBaJpaTHbIE MaTpulbl mnopsaka 6. Haitu
NOCIIEZIOBATENIbHOCTh U3 HyJEeW M eauHuIl b, ...,bg Takyto, uro b=1, xormga
KOJIMYECTBO OTPULIATEIBHBIX M HEOTPULATENIbHBIX 3JIEMEHTOB i-H CTPOKH
IIEpBOM  MaTpUIl  COBIAJAET  COOTBETCTBEHHO €  KOJIMYECTBOM
OTPULATENIBHBIX M HEOTPHULATENbHBIX JJIEMEHTOB i-H CTPOKM BTOpPOM
MaTpPHIIbI

2 Jlana neiictBuTenbHas MaTpuua pazmepa mxn. Onpenenuts yucna b, ...,b, ,
paBHBIE CYMMaM 3JIEMEHTOB CTPOK

3 Jlana nelicTBuTenbHAs MaTpula pazmMepa mxn. Onpeaenuts yucia b, ...,b, ,
paBHbIE 3HAYEHUSIM CPEJTHUX apU(PMETHUECKUX PJIEMEHTOB CTPOK

33[{3]—[“6 1. Hammmcatb (I)yHKI_II/IIO COTJIACHO 3aIaHHOMY BApHAHTY, OPraHU30BaTh €€ BbHI3OB B

IJIaBHOM (YHKIIMH POTPAMMBI.

Ne 3anava 1 Ilepemennbie
2 a=113;
F="2 e_bx +In(a + bx) + a+bx ;
e 7 8 ) x=092.




a=2"7;

g ttANtta ln\/t+a* —at

2 | y=e + 1ge b=13
t—~t—b InJt—b t=25.

s a=112;
; In b b=-0,14;
_A-x _n-bx )C—+ S
z=2"arctg(x+a)-3 cos(x+b)+2_x+3_,,x’ x = 2.49.

3aganue 1. Hanucate GyHKIMIO COMIACHO 33JaHHOMY BapHaHTY, OPraHW30BaTh €€ BHI30B B
TJIaBHOM (YHKIIMH POTPAMMBI.

Ne

3agaua 1.

1

Hanwmcatps (yHKIHIO 17151 IOMCKA CPEHETO 3HAUCHUS DJIEMEHTOB MacCHBa LIEJIBIX YUCEI.
[TapameTrpamu GyHKIMHU SIBIISIETCS pa3Mep MacCHBA, BO3BpAIIAEMbIM 3HAYCHHEM — CPEJI-
Hee 3HaYCHHUE.

Hanwmcate ¢yHKIMIO, KOTOpas MEHsIET MECTaMH JIBa JIeMeHTa MaccuBa. Homepa mensie-
MBIX 3JI€MEHTOB — napameTpsl pyHkuuu. C ee MoMOUIbI0 OTCOPTUPOBATh MAaCCUB METO-
JIOM IY3bIPBKOB.

Hanwucate QpyHKIMIO, KOTOpash MPUHUMAET JBA YMCIIAa U BO3BpAILACT UCTUHY, €CIIU Hep-
Boe Ooibie BToporo. Vcrmonp3oBate €€ Ui COPTUPOBKH MaccuBa MO yOBIBAHHUIO METO-
JIOM ITy3BIPBKOB.

3ananue 1. Hanucats nporpamMmmy

JlaHa cTpoka, CoCcTOsIIast U3 CHMBOJIOB JIATHHCKOTO ajihaBUTa, pa3/eICHHBIX MTPoOeiaMu
(omHMM UM HeckonbkuMH). [IpeoOpa3oBaTh Kaxk/10€ CJIOBO B CTPOKE, yIAIHUB U3 HETO
BCE BXOXJICHHSI IEPBOM OYKBBI 3TOTO CJI0BA (KOJHYECTBO MPOOEIIOB MEXKTY CIIOBAMH HE
WU3MEHSITB).

Jlana cTpoka, cocTosIIast U3 CHMBOJIOB JIATHHCKOTO ajihaBUTa, pa3/eICHHBIX MPoOeiaMu
(omHUM UM HeCKONbKUMHU ). OTIpeAeTuTh KOIUYECTBO CIOB, KOTOPbIe HAUMHAIOTCS U 3a-
KaHYMUBAIOTCS OJHOU U TOM k€ OyKBOM.

JlaHa cTpoka-npeanokeHrne U3 CUMBOJIOB JIATUHCKOTO andaButa. BeiBecTH caMmoe KOpoT-
KOE CIIOBO B IPEIJIOKEHUU (€CITM TAKMX CJIOB HECKOJIBKO, TO BEIBECTH ITEPBOC U3 HUX).

3aganue 1. Hanucats nporpammy

Jlan mMaccuB, COCTOSIIMIA U3 1 31eMeHTOB. [lepecTaBuTh B 00paTHOM MOPSIKE 37IEMEHTHI
MaccHBa, pacloI0KEHHbIE MEX/1Y €r0 MUHUMAaJIbHBIM U MaKCUMaJIbHBIM 3JIEMEHTaMHU.
Jlan maccuB, cocrosmui U3 n 3neMeHToB. HazoBeM cepueii rpynny noapsia naynmx
OJIMHAKOBBIX AJIEMEHTOB, a OIUHOU cepul — KOINYECTBO ITUX JIEMEHTOB (AJIMHA CEpUU
HE MOXXET OBITh paBHa 1). 3aMEHUTH KOXIYIO CEPUI0, IITMHA KOTOPOil OoJbie k, Ha OJUH
HAaUMEHBIINN JIeMEHT MaccuBa. Eciiu Takux cepuil HET, TO MacCUB OCTaBUTh 0€3 n3Me-
HEHUH.

Jan maccuB, cocTosinii U3 n 3neMeHToB. HazoBeM cepueii rpynity noapsaa HAyImx
OJIMHAKOBBIX AJIEMEHTOB, a OIUHOU cepult — KOTUYECTBO ATUX JIEMEHTOB (JITTMHA CEpUU
He MOXeT ObITh paBHa 1). [IpeoOpa3oBaTh MaccuB, yBEJIMYUB NEPBYIO CEPUIO HAUOOIIb-
11eH JUIMHBI Ha OJIUH AJIEMEHT.

3aganue 1. Hanucats nporpammy




XN R DD =

DO DN DN = = et et e e e e
N — OO0 W —O

23.
24.
25.

26.
27.
28.
29.

30.
31.
32.

33.
34.

35.

36.
37.
38.
39.

Jlana matpuna pasmepa /! < T11 TlomeHsTh MecTaMu CTONOIBI, COAEPIKALIAE MUHH-
MaJbHBIA ¥ MAKCHMAJIBHBIN 3IEMEHTBI MATPHUILIEL.

Jlana matpuua pasmepa /1 % 11 TlomensTs MecTamu ee CTPOKH TaK, YTOGHI HX MaK-
CHUMaJIbHBIE 3JIEMEHTHI 00Pa30BhIBAIA BO3PACTAOILYIO HOCIEI0BATENLHOCTD.

2
I[aHa KBaJlpaTHasd MaTpula 1opsaaKa = n + I . 3epKaJ'IBHO OTpa3uTh €€ 3JICMCHTBI OTHO-
CHUTEIHLHO NOOOYHOM JuaroHajii MaTpUIbl.

2.2. OueHoYHBbIE CPeICTBA AJIsl IPOMEKYTOYHOM aTTecTAlUN

Kakwue craguu coznanusi mporpaMMHOIO MPOJYKTa Bbl 3HaETe?
Cunrakcuc si3bika C++ (O7eMEHTBI U CTPYKTYpa s3bIKa)?

Kaxue Tumbl 1aHHBIX CYIIECTBYIOT?

Urto takoe nepemenHas B C++?

Uro Takoe 0651aCTh BUAUMOCTH?

Otnuune rao0anbHBIX U JTOKAIBHBIX TIEPEMEHHBIX ?

Kak o0BsIBUTH MEpeMEHHYIO THTIA Tiestoe yucio (integer) B C++?
Kakas paznuna mexny oneparopamu "=="n "=" B C++?

Uro takoe ycnoBHbIH oniepaTop if B C++ 1 Kak OH HCIIONIb3yeTCs1?

. Uro Takoe nukin for B C++ u kak oH pabotaer?

. Uro takoe maccuB B C++ U Kak ero oObsIBUTH?

. Uro takoe ykazarenb B C++ 1 Kak €ro uCnoJb30Barhb?

. Kak 00bsBUTH pyHKmuo B C++?

. Uro Takoe npotoTun GyHKIMMU?

. UTo o3HauaeT napameTp 1o yMOJIYaHUIO B (pyHKUIMN?

. 3ayeM Hy>KHbl KOHCTAaHTHbIE NTapaMeTpbl B QyHKIUAX?

. Kak nepenarorcs nmapameTpsl B PyHKITHIO?

. Kakum o6pazom B C++ MOXKHO OCYIIECTBUTh BBOJI M BBIBO/J IAHHBIX?

. Uro takoe koHCcTaHTa B C++ U Kak €€ 0ObSIBUTH?

. Uro Takoe neperpy3ka pynkiuii B C++ u kak oHa paboraer?

. Kakue crannaptubeie 6ubanorexku ectb B C++ U 17151 4ero OHM UCIIOJIb3YIOTCA?
. Kak 00b4BUTH W MHUIMAIM3UPOBATh OJHOMEPHBIH MAacCHB C 3JIEMEHTaMHU THMa int B

C++?
Kak noiy4urs 1octyn K 35eMeHTy MaccuBa B C++?

Kak 00bsBUTH U UCIIONB30BaTh Huka for B C++7?
Kaxk 00bsBUTH U UCIIONB30BaTh Uk while B C++?

Kak 00bsBUTH 1 Ucnionb3oBaTh LUK do-while B C++?

Kak onpenenuts JyinHy (KOJIUYECTBO 3JIEMEHTOB) MaccuBa B C++7?

Kak 00BbSBUTH U MHULIMAIN3UPOBATH IBYMEPHBII MaccuB (MaTpuily) B C++7?

Kak nepebpaTh Bce 2JI€MEHTHI JBYMEPHOTO MAaCCHBA C MOMOIIBIO BJIOKEHHBIX I[UKIOB B
C++?

Kak ucnonb3oBarh ycnoBHbIHM oneparop if-else B C++?

Kak ncnosnp3oBate ycioBHbIN oneparop switch-case B C++?

Kak ucnosnp3oBaTh oneparopsl CpaBHEHHUs (>, <, >=, <=, ==, |=) B yCIIOBHBIX BbIpaKE€HU-
ax B C++?

Yro Takoe alropuT™M B IPOrpaMMHUPOBAHUU U KaKHE€ aITOPUTMBI Bbl 3HaeTe?

Kak oTcopTupoBaTh MacCHB 3J€MEHTOB TUIIA int B IOPsI/IKE BO3pacTaHMsI C MOMOIIBIO all-
TOPUTMA COPTHUPOBKH My3bIpbKOM B CH++?

Kak oTcopTupoBaTh MacCHB 3J€MEHTOB TUIIA int B OPsI/IKE BO3pacTaHMsI C MOMOIIBIO al-
ropuTMa COpTUPOBKHU BbIOOpOM B C++?

UYro takoe mabiaoHb! GyHKIuN B C++ U KaKk OHU HCIIONB3YIOTCA?

Kak 00BSIBUTE M UCTIOJIB30BaTh MAa0I0HHYIO PyHKIHIO B C++?

Kakwne npenmyiectsa ucmnoib30BaHus madaoHHbIX QyHKIMA B C++?

Yro Takoe peKypcus U KaK OHa MCIIOJIb3YETCsl B IPOrpaMMHUPOBaHUN?



40. Kak Hanucath peKypcuBHYIO (DYHKITHIO JUTsl BRIUKCIeHUs (hakTopuana yucia B C++?

41. Yro Takoe nepenaya mapaMeTpoB MO 3HAYCHHUIO U 10 cChUIKE B QyHKUuAX C++?

42. Kak co3mgaTh W UCIONB30BaTh (QYHKIHMIO C TIEPEMEHHBIM YHCIOM apryMeHToB (variadic
function) B C++?

43. Yro Takoe cTpyKTypa (CTpyKTypa IaHHbIX) B C++ 1 Kak OHA OOBSBISICTCS?

44. Kak 0OBSIBUTH IEPEMEHHYIO TUIIA CTPYKTYPHI U TMOJIYYUTh TOCTYII K e¢ wieHam B C++7?

45. Yro Takoe nepeuncienue (enum) B C++ 1 Kak OHO OOBbSIBIISIETCS?

46. Kak ucnons3oBark nepeunciienue B C++?

47. Yro Takoe oobeaunenue (union) B C++ 1 Kak OHO 0O0BsBIsICTCSA?

48. Kak ucnosnp3oBars 00bennaenne B C++?

49. Yto Takoe ykazatens (pointer) B C++ 1 kak OH 00BsBIsIETCS?

50. Kak nostyuuts agpec nepemeHHoun B C++?

51. Kak nosyuuth 3Ha4eHUE IEPEMEHHOM, Ha KOTOPYIO YKa3bIBaeT yka3areib, B C++?

52. Yro Takoe ccruika (reference) B C++ u kak oHa 00BsBIsACTCSA?

53. B ueM pa3Huua MeX1y yKazaTreasiMu U ccbuikamu B C++?

54. Kak 00bABUTH U MHUIHATU3UPOBATH CTPOKY (MaccuB CUMBOJIOB) B C++?

55. Kak nonyuuts JyinHy ctpoku B C++7?

56. Kak ckoHKaTeHHpOBaTh ABE CTPOKU B C++?

57. Kak ckonupoBaTh OJIHY CTPOKY B apyryo B C++?

58. Kak npoBepUTh, COACPIKUT JIM CTPOKA ONPEIEICHHBIN M0ACTPOKYy B CH++?

59. Kak HaliTu nepBoe BX0X/I€HUE CUMBOJIA WJIN MOJICTPOKU B cTpoke B C++7?

60. Kak ocyniecTBUTh MOMCK BCEX BXOXKACHUI CUMBOJIA UM MTOACTPOKHU B cTpoke B C++7?

61. Uro takoe muHamuyeckuii MmaccuB (dynamic array) B C++ u Kak oH co3maercs?

62. Kak 100aBUThH DlIEMEHT B [MHAMHUYECKAI MaccuB B C++?

63. Kak ynanuTe 2JIeMeHT U3 AMHAMUYecKOoro Maccupa B C++?

64. Kak u3aMeHuTh pazMep IMHaMH4eckoro maccusa B C++?

65. Uto Takoe JIMHEHHbIA MOUCK?

66. Uto Takoe OMHApHBIN MOUCK?

67. Kakum 06pazom MOxHO padboTtats ¢ aitnamu B C++?

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

69. Kak 00b4BUTh U MHUIIMATIU3UPOBATH BEeKTOp B C++7?

70. Kak 100aBUTH 371€MEHT B KOHeIl BekTopa B C++7?

71. Kak mosyduTh AOCTYII K 37€MEeHTaM BekTopa B C++7?

72. Kak ynanuth 271€MeHT u3 Bektopa B C++7?

73. Yto Takoe ykazarens Ha pyHKIMIO B C++?

74. Kak 00baBUTH yKa3zarenb Ha QyHKIU0 B C++?

TumnoBkle 3a1aHus K 3a4CTy

1.

3aMoHUTh MAacCHB N METbIMUA YHCIAMH, N — KOJUYECTBO, BBOJUT IOJIb30BaTeNb. Yncia 3a-
JAI0TCS CIy9ailHbIM 00pa3oM. Hammcath GyHKITHIO, TTO3BOJISIONIYIO T0OABISATH HOBOE UM C-
710, BBEICHHOE TOJIb30BaTeIeM, Ha YKa3aHHYIO MOJIb30BaTeNeM MO3UIKI0. BrIBeCcTH pe3yiib-
TaT.

3aMoMHUTh MACCHB N BEIIECTBEHHBIMH YHCIAMHU, N — KOJUYECTBO, BBOAUT TOJIH30BATEINb.
CamMu 9uciia BBOJUTH C KJIaBHATyphl. Hammcats QyHKIINIO, TO3BOJISIONIYIO YAAIATH YUCIO C
3a/IaHHOM TOJIb30BaTeJIeM MMO3UIIUU. BhIBeCTH pe3ynbTar.

3aMmoTHATh MAacCUB N OYKBaMH JIATHHCKOTO ai(paBUTa, N — KOJWIESCTBO, BBOAMT ITOJIH30Ba-
Tenb. Hamucats QyHKITNIO, TO3BOJISIFOIIYIO M3BJIEKATh I1aCHBIE OYKBBI B IPYroil MacCuB 0e3
MOBTOpPEHU. BbIBeCTH pe3ynbTar.

3aMoMHUTh MAacCUB N CTPOKAaMHU, N — KOJMUYECTBO, BBOAUT IOJIb30BaTenb. Hamucary QyHK-
LU0, TIO3BOJISAIONLYIO MIEPEBEPHYTH KAXKAYIO CTPOKY 3a70M Harepes. BriBecTu pe3ybTar.
3aMmoTHATh MACCUB N [ENBIMU YHCIAMU, YHACIIA 33aF0TCSI CIIydaifHbIM 00pa3oM. n — KOJInYe-
CTBO, BBOJUT MOJb30BaTeNb. Hamucarh (QyHKIHIO, MO3BOJISIIONIYI0 3aMEHUTh BCE 4YHCIA
MEHBIIIE CpeIHero apudMeTHuecKoro 3Toro maccuna Ha (. BeiBecTu pe3ymbTar.



10.

11.

3aI0JIHUTh MAacCUB N BELIECTBEHHBIMHU YHMCIAMU, BBOJSATCS C KJIABHATYpBL. N — KOJIMYECTBO,
BBOJIUT MOJIb30BaTeb. Hanucath (yHKINIO, MO3BOJSIONIYIO0 3aMEHUTH BCE YMCia OOJIbIIe
cpeaHero apu(pMeTHYECKOro TOro MaccuBa Ha Hero. BeiBecTu pe3ynbrar.

3aroJHUTh MAacCUB N LIEIBIMH YUCIIAMH, YUCIIA 33Aal0TCS CIIyd4aifHBIM 00pa3oM. n — KOJInYe-
CTBO, BBOJIUT MoJsb30BaTesb. HanucaTh QyHKIUIO, MO3BOJISIONIYIO 3aMEHUTh BCE YETHBIC
qucia Ha UX cyMMy. OTcopTupoBaTh MaccuB. BriBecTu pe3yibTar.

3aI10JIHUTh MacCUB N BELIECTBEHHBIMU YHMCIAMM, BBOJSTCS C KJIaBHATYphL. N — KOJIMYECTBO,
BBOJIUT MOJIb30BatTeNb. Hanmucare (pyHKIHIO, TO3BOJISIONTYIO0 C(HOPMUPOBATH HOBBIM MaCCHB,
3JIEMEHTHI KOTOPOI'O 3TO CYyMMBI [IEPBOT0O U MOCIEAHEr0, BTOPOro M MPEANOCIEAHErO U T. 1.
3JIEMEHTOB U3 IIEPBOro MaccuBa. BeIBecTH pe3ynbTaT Ha 3KpaH.

3aroJHUTh MAaCCUB N CHMBOJIAMHU. N — KOJIMUECTBO, BBOJAUT MOJNb30Baresb. Hamucars GpyHk-
1110, [T03BOJIIOLIYIO U3BJIEKaTh CUMBOJIBI-OYKBbI JJATUHHUIIBI B Ipyroi MaccuB. BeiBectu pe-
3yJIbTAT.

3aI0JHUTh MAacCUB N CTPOKaMH. N — KOJIMYECTBO, BBOJAUT MoOJjb30BaTenb. Hanucars GpyHK-
1110, TTO3BOJISIONIYI0 C(hOPMHUPOBATH U3 3TOTO MACCHBA MACCHUB - CTPOKH, KOTOPOTO COJEp-
xat nudpsl. BeiBecTu pesynbrart.

3aroHUTh MAaCCHB N CTPOKAaMH. N — KOJMYECTBO, BBOJIUT IOJIb30BaTeNb. Hamncath QyHK-
II1I0, O3BOJISIOILYIO C(OPMHUPOBATH U3 3TOI'O0 MAaCCUBA MAaCCUB — CTPOKH, KOTOPOTO COJIEp-
xat udpsl. BeiBectn pesynbrart.



