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1. HACIIOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1 O0sacTh NpUMEHEHUA

®onpa omeHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
porpamMmbl JUCHUIUIMHBL « CTPYKTYpBl JAHHBIX U AJITOPUTMBD» U NpEJHA3HAYEH
JUIsL KOHTPOJIA U OLUEHKH 00pa30BaTEIbHBIX JTOCTHKEHUN CTYACHTOB, OCBOMBIIMX
porpamMmy TUCHUTLITUHBI.

1.2. Hesaun u 3aaa4u (pOHIA OLIEHOYHBIX CPEACTB

enp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJTOTOBKH 00YUalOIIEerocs
tpeboBanusiMm OI'OC BO OaxanaBpuar mo HampaieHuto noarotoBku 09.03.04
[IporpammHasi ~ WMHXKEHEpHUs,,  YTBEPKICHHBIM  IpUKa3oM  MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 19 centadps 2017 r. Ne 920 u
[IpodeccnoHanbHBIM CTaHAAPTOM, yTBepkAeHHbIM IIpukazom MuHucrepcTBa
TpyAa W comuanbHOM 3amuThl Poccuiickoit ®enepanuu «O0 yTBEpKIECHUU
npodeccuonanbHoro crangapta 06.001 «IIporpammuct ot 20.07.2022 Ne 424H.

1.3. Ilepeyenb KoMmeTeHUMH, (GOPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI
[Ipouecc ocBoeHUs IUCUUIUIMHBI HANIpaBjieH Ha (POPMUPOBAHUE CIIETYIOIINX

KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX NOCTUIKCHMA:

Kox mo ®I'OC BO \ NHaukaTop 10CTHKEHU
[TpodeccuonanbHble

ITK-1.1. 3HaeT OCHOBHBIE METOBI U HHCTPYMEHTHI
pa3paboTKy IPOrpaMMHOT0 0OecTieueHHs

[IK-1.2. YMeeT ucnoab30BaTh OCHOBHBIE METOIBI U
WHCTPYMEHTHI pa3pabO0TKH MPOrpPaMMHOTO 00eCTIeYeHUS
CHUCTEM U KOMILJIEKCOB

[1K-1.3. BnaneeTr HaBbIKaMH pa3pabOTKH IPOrPaMMHOTO
o0ecrneyeHNsl KOMIbIOTEPHBIX BBIUUCIUTEIbHBIX CUCTEM

I1K-1. CnocoOeH npuMeHsTh
OCHOBHBIE METOJTBI U
MHCTPYMEHTHI pa3paboTKH
MIPOTPaMMHOTO 00€CTICUeHHUS.

1.4. dransl ¢opMupoBaHUs KOMIETEHUMd M CpeICTBA OLEHHUBAHUS
YPOBHS UX ¢OPMHPOBAHHOCTH

Jransl popMupoBaHus komnereHuuii | Komnerenuumn KoHTpOo/ILHO-011eHOYHbIE
cpeacTna / cnocod OLeHUBAHUSA
Tema 1. Beegenune. OneHka CiI0KHOCTH TIK-1 VYcrHblil onpoc
aJITOPUTMOB.
Tema 2. CtaHAapTHBIE U MOJTB30BATEILCKHE [IK-1 VYerHbIl onpoc. 3anmTa
THIIBI JAHHBIX 1a00paTOPHBIX paboT
Tema 3. AnropuT™mbl paboThI C MACCHBAMHU. T1K-1 YcTHBIN onpoc
[IK-1 VYerHbIl onpoc. 3ammTa
Tewma 4. ITouck u pexypcust. COpTUPOBKH. p i
1a00paTOpHBIX paboT
[IK-1 VYerHbIl onpoc. 3ammTa
Tema 5. luHaMyudecKas aMsTh. p 1
1a00paTOpHBIX paboT
TIK-1 VYcerabiil onpoc. 3anura

Tema 6. JI[nHaMU9IeCcKre CTPYKTYPBHL

1a00paTOpHBIX paboT




dequeue, stack

Tema 7. PaGora ¢ Gubnmuorekamu: list, queue, TIK-1 VYerHbiit onpoc. 3anuTa
71a00paTOPHBIX paboT

anroputM Doia.

71a00paTOPHBIX paboT

Tewma 8. I'padbr opuenTupoBannsie. [Touck TIK-1 VYerHbii onpoc. 3anmuTa
KOPOTKOTO MyTH — aJrOpuT™ J{elKCTpHl,

B IIUPHHY.

Tema 9. I'padbl HeOpUEHTHPOBAHHEIE.
Amnroputm [Ipuma. [Touck B rmyOuHy, MOUCK

IK-1 VYerHbii onpoc. 3anmuTa
71a00paTOPHBIX padoT

Texymas arrecranus

TIK-1 NuauBuyanbHOE 3a1aHUE

HpOMe)KyTO‘lHaﬂ arrecranmusd

TIK-1 DK3aMeH

1.5. Onucanue nokasaresneil GopMUpPOBaAHUSA KOMIIETEHIUH

Kox mo Pe3yabTaThl c(hOPMUPOBAHHOCTH
dIrocC BO

3HaeT: OCHOBHBIC METO/IBI 1 HHCTPYMEHTHI pa3paboTKH MPOrpaMMHOTO
o0ecIieueHus.

K-1 YMeeT: UCIoabp30BaTh OCHOBHBIC METOIBI U HHCTPYMEHTHI pa3paboTKu
IIPOrPaMMHOT0 00CCIICUEHUS CUCTEM U KOMILIEKCOB.
Braneer HaBbIKaMu: pa3pabOTKHU MPOTPaAMMHOTO 00eCIIeUeHUSI KOMITBIOTEPHBIX
BBIUMCIIUTENBHBIX CUCTEM.

1.6. Kpurepyu oOumeHHMBAHHUS KOMIIETEHIIUI

Ha PpPa3HbIX I3Talax HX

(popMupoBanusn
KoanuectBo
Bua y4eOHoii padoThI 0aJ10B
0®0O | 0390 300
Y cTHBIE OTBETHI HA CEMUHAPCKUX 3aHATHIX
BrinonHenue u 3anmra nNpakTHYECKUX / JIa00PaTOPHBIX 45 45
pabot
CamocrosrenbHas pabora 10 10
WNubie BubI yueOHOM paboThl (MOArOTOBKA MIPE3EHTALINH, 15 15
HanucaHue pedepata, peleHue 3aaad u ap.)
3auer 30 30
Bcero 100
HakonurteabHast cucteMa oneHuBanusa no 100-6aaabHoi mkaJse
Yerbipex0a/sibHAA 100- Cucrema
BykBeHHas mikaJja, coorBercrBywomas 100-
cucTeMa OlleHHBAHUS O0aIbHAS . OllEHHBAHUS
0aJUIbHOI HIKAaJIe
IK3aMeHa HIKAJIa 3adera
OTinuyHO 90-100 A — OTJINYHO — TEOPETUYECKOE COIEPKAHUE Kypca
OCBOEHO TIOJIHOCTBI0, 0€3 po0enoB; HeoOXoaNMbIE
MPaKTHYECKUE HABBIKK PAbOTHI C OCBOCHHBIM
MarepuanoM chOpMHUPOBAHBI; BCE MPEAYCMOTPEHHbIE
nporpamMmoit o0yJeHust yueOHbIe 3a1aHus
BBIMOJTHEHBI, KAYECTBO UX BBIMTOJIHEHHS OL[CHEHO 3aureHo
YHCIIOM 0aJIOB, OJIM3KUM K MAaKCHMAaJIbHOMY
Xoportio 83-89 B — oueHb XOpPOIIIO — TEOPETUIECKOE CONIEPIKaHNe
Kypca 0CBOEHO TOJTHOCTHI0, O3 TIPOOEIOB;
HEO0OXOIUMBIE TTPAKTUIECKHIE HABBIKUA PAOOTHI C
OCBOCHHBIM MaTEpPHAIOM B OCHOBHOM




c(OpMHUPOBaHbI; BCE MPEYCMOTPEHHBIE IPOTPAMMOii
00yueHust yueOHbIe 3a1aHHS BBIOIHEHbI, KAYECTBO
BBIMOJTHEHHsI OOJIBIIMHCTBA U3 HUX OLIEHEHO YHUCIIOM
6aIoB, OJIM3KUM K MAKCUMAJIbHOMY

Xopowo

75-82

C — XOpO1ILIO — TEOPETUUECKOE COJIepIKaHue Kypca
OCBOEHO TIOJIHOCTBIO; HEKOTOPBIE MMPAKTUUECKHE
HaBBIKH PabOTHI C OCBOCHHBIM MaTepuaioM
c(OpMHUPOBaHBI HEAOCTATOYHO; BCE
MIpeyCMOTPEHHBIE IIPOTPaMMON 00yUeHus yueOHbIe
3a1aHMs BHIIIOJHEHBI, KAYSCTBO BBINOJIHCHUS HU
OJIHOTO W3 HUX HE OLICHEHO MUHUMAJIbHBIM YHCIIOM
0aJIOB, HEKOTOPBIE BUJIBI 3aJaHHH BBIIIOJIHCHEI C
OIIMOKaMu

Y 10BJIETBOPUTETHHO

63-74

D — ynoBneTBOpUTENEHO — TEOPETUIECKOE
CoZIep’KaHue Kypca OCBOCHO YaCTU4HO, HO IPOOeEIIbI
HE HOCST CYIIECTBEHHOT'O XapaKkTepa; Heo0X0JUMbIe
MIPaKTHYECKHE HAaBBIKK pabOThl C OCBOCHHBIM
MaTepHalioM B OCHOBHOM C(POPMHUPOBAHBI;
OOJIBIIMHCTBO NMPEYCMOTPEHHBIX MPOTPAMMO
00y4eHHs y4eOHbIX 3a/IlaHUil BBINOJIHEHO, HEKOTOPbIE
13 BBIIOJIHCHHBIX 33JaHUH COAEPXKAT OINOKH

YI[OBJ'IGTBOpI/ITeJ'IBHO

50-62

E — m0oCpeACTBEeHHO — TEOPETHIECKOE COACPIKAHIE
Kypca OCBOCHO YaCTHYIHO; HEKOTOPBIC IPAKTHICCKUE
HaBBIKH pabOTHI HE CHOPMHUPOBAHBI, MHOTHE
[PEIyCMOTPEHHbIE Y4eOHOM IPOTrpaMMOoii 00y IeHusT
y4eOHBIC 3aJaHusl HE BBIIOIHEHBI JIH00 KaueCTBO
BBITIOJIHCHHBIX HEKOTOPBIX U3 HUX OLICHEHO YHCIIOM
0aJyI0B, OJIN3KUM K MUHUMAJIbHOMY

HeynosnerBopurensHo

21-49

FX — Hey10BIEeTBOPUTEIBHO — TEOPETUUECKOE
CoZlep’KaHue Kypca OCBOSHO YaCTUYHO;
HE00XO0/IMMBbIEC PAKTHYECKUE HABBIKK pabOTHI C
OCBOEHHBIM MaTepuaoM He chOpMHUPOBAHBI;
OOJIBIIMHCTBO TPEyCMOTPEHHBIX YueOHOMH
nporpaMmMoii 00yueHus y4eOHBIX 3aJaHIi He
BBITIOJIHEHO JINOO Ka4eCTBO UX BBIIIOJHCHHUS OLCHEHO
YHUCIIOM 0AIJIOB, OJIU3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJIHUTENBHO CaMOCTOSITENIbHON paboTe Haj
MaTepHaNoM Kypca BO3MOXKHO MOBBIIICHHE KauecTBa
BBINIOJIHEHHS Y4eOHbIX 3aJaHHH

HeynosnerBopurenbsHo

0-20

F — Hey0BIeTBOPUTEIBHO — TEOPETHIECKOE
coZiep’KaHUE Kypca HE OCBOEHO; HEOOXOIUMBbIE
NpaKTUYECKHe HaBBIKK paboThI He CPOPMHUPOBAHEI;
BCE BBINIOJIHEHHbIEC Y4eOHbIC 33/IaHUs CO/IEPHKAT
rpyOble OIIMOKY; TOMOHUTENbHAS CAMOCTOSITENIbHAS
paboTa HaJl MaTepHaIoM Kypca He MPUBEJET K
KakoMY-J100 3HaYMMOMY MOBBIIICHHIO KauecTBa
BBINIOJTHEHHS YYEOHbIX 3a/laHui

He 3auteno




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA
2.1. OueHouYHBbIE CPEACTBA TEKYIET0 KOHTPOJIS

AJITOPUTM U €ro CBONCTBA
Bunapr anroputmoB
Onenka CII0XHOCTH aJIrOPUTMa
Tune! jaHABIX
OnHomepHble MaccuBbl. HazHaueHue
JBymepHble MaccuBbl. Haznauenue
Crpoku. @yHKIMH pabOThI CO CTPOKAMH.
Maccussl cTpok
Anroput™msl paboThl C MaCCUBaAMHU
. Crpyktypsl. HazHaueHnue, cuHTaKcuc.
. MaccuBBI CTPYKTYD.
. Ilepeuncienus
. O0benuHeHust
. Pexypcus
. ANTOpUTMBI NTOMCKA: TUHEHHBINA, OMHAPHBIN
. CoptupoBku. MeTozbl BCTaBKU, BEIOOPOM, ObICTpast U JIp
. OnHOMEpHBIE NMHAMUYECKUE MACCUBBI
. IByMepHbIe JMHAMHYECKHE MACCUBBI
. Jlunamuyeckue cTpyKTypbl: creku. JloOaBieHue, ynaineHue y3ia, HOUCK y3ia.
. Jlunamuueckue cTpyKTypbl: ouepenu. JlobaBinenue, yaajieHue y3ia, IOUCK y3Jia.
. JlnHaMu4eckue CTpyKTypbl: OJTHOHANPABICHHBIE U IBYHAIIPABJICHHBIEC CIIUCKU.
JloGaBienue, ynaieHue ys3ia, MOUCK y3Ja.
22. JlepeBbs OunapHsble. JloOaBieHue, yaaieHue y3ia, MOUCK y3ia.
23. I'padbl opreHTHPOBAHHBIE 1 HEOPUEHTUPOBAHHBIE.
24. I'padsl opueHTHpOBaHHbIE. [T0MCK KOPOTKOTO IMyTH — alnropuT™ JleHKCcTphbl
25. I'padst opuenTupoBanHsie. [lonck kopotkoro nmytu — anroputm dmoiina
26. I'padsl HeopueHTUpOBaHHbIe. Asnroput™ Ilpuma.
27. Ilouck B riryOuHYy
28. Ilonck B mupuHy.
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TumoBkle 3aMaHns 10 JUCIHUTUINHE
3aganue 1.

B ka)xaoM 4eTHOM BapuaHTe OpraHM30BaTh COPTUPOBKY JaHHBIX [0 YOBIBAHHUIO, @ B HEYETHOM I10
BO3PAaCTaHUIO

Ne
1 | Co3garh AMHAMHUYECKUN MAcCUB, pa3Mep 3alpoCHUTh y noib3oBarens. Caenare NpoBeEPKY
Ha BO3MO’KHOCTH BBIJCJICHUS 33JaHHOTO KOJMYECTBA MAMSATU. 3alOJHUTH CIyYalHBIMU
yrcaamu B auamnaszone oT 0 1o 5. [logcunTarh KOJIMYECTBO €IMHULL B MACCHBE.

2 | Co3marth qMHAMUYECKHA MAcCUB, pa3Mep 3alpoCUTh y Mosib3oBaTens. CrenaTs IpOBEPKY
Ha BO3MOXHOCTb BBIJEJICHUS 33JaHHOTO KOJMYECTBA MaMsiTH. B MaccuBe HallTh HOMeEp
MUHUMAJIBHOTO AJIEMEHTA

3 | Co3parh AMHAMUYECKUI MacCUB, pa3Mep 3allpoCUTh y nojb3oBarens. Caenars NpoBEPKY
Ha BO3MOXXHOCTB BBIJICJICHUS 3aJaHHOTO KOJMYECTBA IAMATH. BhIBECTH MaKCHUMaJIbHBIN
JIEMEHT

4 | Co3math TMHAMUYECKUH MAacCUB, pa3Mep 3alpoCuTh y mojb3oBarena. Cuenath NpoBEpKY
Ha BO3MOXXHOCTb BBIJICJIEHUS 33JaHHOTO KOJMYECTBAa MaMATH. B MaccuBe mojicuuTaTh
KOJIMYECTBO 3JIEMEHTOB MeHbuX 10




5 | Co3parh AMHAMUYECKUH MAcCUB, pa3Mep 3alpoCHUTh y noib3oBarens. Caenars NpoBEPKY
Ha BO3MOXHOCTb BBIJCJICHHUS 3aJaHHOTO KOJMYECTBa NaMsATH. B maccuBe mojcuuTarh
KOJIMUECTBO IeMEHTOB Oouibiux 100

3amanue 2
1. [dasel MaTpHma A(n=<(n+l)) H OBa OJHOMEPHBIX MacCHBa X=(Xi. ... Xp-1) H
L g e Vp+1). @ TAKKe HATYPaIbHEIE THCIA P, . O6pa30oBaThk HOBYIO MATPHIY

pa3mMepa (n—1)=(n+2) BCTABKOH [MOCTe CTPOKH C HOMEPOM P MAaTPHIEI A HOBOH
CTPOKH C 7IeMeHTaMH X1,X2. ..., Xp+1 H IIOCTeIVIOIIeH BCTaBKOH Mocne ¢ToI0ma ¢
HOMEepOM (| HOBOTO CTOIOLA ¢ 3TeMeHTaMH V1.V2, ... Vae1-

[ o]

IlaHel MaccHB A=(a;. a;. .... ag) H MaTpHOa B(nxn). 3aMeHHTE HYIAMH B MaTpH-
IIe Te 3IeMeHTHl ¢ YeTHOH CyMMOH HHIEKCOB, I1A KOTOPHIX HMEITICH paBHEBIE
CpeIH 3TIEMEHTOB MAaccHBa A.

3. [Tasbl MaccHB A=( a;. a, ..., a1p) H MaTpHUa B(n~n). D1eMeHTHI IEPBOH CTPOKH
MaTpHLUE! VIIOPAIOYSHE! 110 Bo3pacTaHHO. [ToIy4YHTE HOBYIO MATPHIY pa3Mepa
1»(n+1). BCTABHB B HCXOIHYIO MATPHIY HOBBIH CTOI0EI ¢ 31eMeHTaMH MAcCHBA
A TaK. 9T00B] YHOPALOUEHHOCT NePBOH CTPOKH MAaTPHIEI He HAPYIIHIACE.

4. aHa MaTpHUa A(nx=m). IToTy4HTE MaTpHIY, MOMYy4alIIyIOca H3 JaHHOH: mepe-
CTaHOBKOH CTOIONOB: MEPBOTO ¢ MOCISIHHM, BIOPOTO ¢ MPEINOCIEIHHM H T. 1.

5.  [JaHa MaTpHIa A(n-<m) H LeIsle YHCIa p H (. [IpeobGpa3oBaTte MaTpHOy A Tak,
4TO0BI CTPOKA C HCXOIHBIM HOMEPOM P HEMOCPEICTBEHHO ClenoBalna 3a CTpo-
KOH ¢ HCXOZHBIM HOMEPOM (., COXPaHHB MOPANOK CIeJOBAHHA OCTAIBHBIX
CTPOK.

3amanue 3

1. [lana cTpoka, cocTosiasi U3 CHMBOJIOB JJATUHCKOTO aj(aBuTa, pa3JeieHHbIX TpoderaMu
(omHUM MM HecKonbKuMHK ). [IpeoOpa3zoBaTh Kak10€ CIOBO B CTPOKE, YIAJIUB U3 HETO
BCE BXOXKJCHHUS NEPBOM OYKBBI 3TOr0 CJI0BA (KOJIMYECTBO MPOOEIIOB MEXKY CJIOBaMH HE
WU3MEHSITB).

2. [lana cTpoka, cocTosIasi U3 CHMBOJIOB JJATUHCKOTO aji(aBuTa, pa3eleHHbIX TpoderaMu
(omHUM UK HECKOJIBKUMHU). OnpeeTuTh KOJIMYECTBO CIIOB, KOTOPbIE HAUUHAIOTCS U
3aKaHYMBAIOTCS OJTHOM U TOM e OyKBOM.

3. Jlana ctpoka-npeasiokeHHue U3 CUMBOJIOB JIATUHCKOTO andasuTa. BeiBecTu camoe
KOPOTKOE CJIOBO B MPEAJIOKEHUHU (€CIH TaKUX CIOB HECKOJIBKO, TO BBIBECTH MIEPBOE U3
HUX).

4. ]Jlana cTpoka, COCTOSIIIAsi U3 CUMBOJIOB JJATUHCKOTO aj(aBuTa, pa3eeHHbIX TpoderaMu
(ogHUM U HECKOJBKUMU). OnpeieTuTh KOJIMYECTBO CIIOB, KOTOPbIE COJAEPKAT POBHO
Tpu OYKBBI ' 4 .

5. Jlana cTpoka, cocTosIas U3 CUMBOJIOB JIATUHCKOTO alihaBUTa, pa3ieJeHHBIX polOeraMu
(OAHMM MM HECKOJIBKUMHU). OnpeeuTh JUIMHY CaMOro JUTMHHOTO CJIO0BA.

3aganue 4

Pemmure 3amaun naHHOM rpymnmbl, 0ohOpMUB pelIeHHE B BUJE (PYHKIMM reHepaluu, BbIBOJA U
00paboTku MaccuBoB. IIpegycmMoTpute B GyHKIIMK TeHEpALlMU MaccuBa BBOJ| TPAHMUI AMAINA30HA
CIIy4alHBIX yHucCell. YUCIIO 3JIEMEHTOB B MAaCCUBE 33Ja€TCs ITOJIb30BATEIIEM.

1. Jlan MaccHB, COCTOSIIIUNA U3 1 3eMeHTOB. [lepecTaBUTh B 0OpaTHOM MOPSIJIKE IEMEHTHI
MacCCHBa, paCIIOJIOKCHHBIC MCKAY €0 MUHUMAJIbHBIM U MaKCUMAJIbHBIM 3JICMCHTAMMH.

2. Jlan maccuB, cocrosmuii U3 n 3aeMeHTOB. Ha3zoBeMm cepuer rpynmy noapsia UIyHIUX
OAHMHAKOBBIX 3JICMCHTOB, a ()JZMHOIZ cepuu — KOJINMYCECTBO 3THX 3JICMCHTOB (I[JII/IHa cepun



MOXeT ObITh paBHa 1). 3aMEHUTH KaXAYIO CEpUIO, JJIMHA KOTOPOH Ooiblle k, HA OJUH
HAaUMEHBIINKA 3JeMeHT MaccuBa. Ecnau Takux cepuil HET, TO MacCHUB OCTaBUTH 0e3
W3MEHECHUHU.

3. JaH maccuB, COCTOSIIMA U3 n 3JeMeHTOB. HazoBeM cepueu Tpynmy moapsan WAYIIHX
OJINHAKOBBIX AJIEMEHTOB, a OJUHOU cepuu — KOJIUYECTBO ITUX IJIEMEHTOB (JIJIMHA CEPUU
MoskeT ObITh paBHa 1). [IpeoObpazoBaTe MaccuB, yBeIHUUB cepHio Ha 1.

4. Jlan maccuB, cOCTOSALIMI U3 n 31eMeHTOB. HazoBeM cepueu rpymily HOIAPsA UIyIIAX
OJIMHAKOBBIX AJIEMEHTOB, a OJUHOU cepul — KOIUYECTBO ITUX IJIEMEHTOB (IJIMHA CepUU
MOKET OBITh paBHa 1). BctaBuTh nepes Kak 10l ceprueld MUHUMAJIbHBIN 3JIEMEHT MacCHBa.

5. Jlan MaccuB, cocToslMi U3 n 3yeMeHToB. Ha3oBeM cepueii rpynny noapsaj HUAyLIUX
OJIMHAKOBBIX AJIEMEHTOB, a OJUHOU cepul — KOJIUYECTBO ITUX IJIEMEHTOB (IJIMHA CepUU
MOKeT ObITh paBHA 1). [ToMeHITh MecTaMu HAaMOOJBIYIO TIEPBYIO U k -10 CEpUU MACCHBA.
Ecnu Takux cepuil B MaccuBe MEHbIIIE K, TO BEIBECTH MacCUB 0€3 M3MEHEHUH.

3ananue 5
3aaHusl Ha OJTHOMEPHBIN BEKTOP
1. CkoppektupoBatb MaccuB A=(al, a2, ..., a,), mepemnucaB B Hayajlo MaccuBa TpyIIy,

COJIEPIKaIyt0 HAaWOOJBIICEe YUCIIO TOAPST UAYIIUX IOJOKHUTEIBHBIX 3JIEMEHTOB. DIIEMEHTHI
MaccHBa BBOJUTH C KJIaBUATYPBHI.

2. B maccuBe A=(al, a2, ..., a,) BCe DJEMEHTHI, paBHBIC HYJIO, MOCTABUThH Cpa3y IOCIE
MaKCHUMaJIbHOTO 3JIeMEHTa JAaHHOTO MacCHBa. DJIEMEHThl MACCUBA BBOJUTH C KJIaBUATYPHI.

3. B maccuBe A=(al, a2, ..., a,) BCe OTpULIATEIbHBIC JIEMEHTHI OTIIPABUTH B «XBOCT» MAacCHUBA.
4. B maccuBe A=(al, a2, ..., a;) yJaIuTh MOCIEAHIOI TPYIITY MOJOKUTEIbHBIX 3JIEMEHTOB.
['pynmoii Ha3sIBaeTCS MOIPST UAYIINE AIEMEHTHI OJIHOTO 3HAKA, YHCIIO KOTOPBIX OOJBIINE WITH
paBHO 2.

5. B maccuBe A=(al, a2, ..., an) BCce MOJIOKUTEIHHBIC DIIEMEHTBI, CTOSIIINUE TTepe] MUHUMATbHBIM
MOJIOKUTETFHBIM DJIEMEHTOM, TIepeciaTh B «XBOCT» MacCHBa.

3ananue 6

1. Tumn naHHBIX, XpaHAIIKUXCS B CIIACKE: CTPOKA MEPEMEHHON JUIMHBL. Peann3oBarts
CIEAYIOLINE NEUCTBUS:

a) MOJICYET CTPOK B CIIHCKE;

0) noJy4eHue j-ro CUMBOJIA i-i CTPOKH (€CIIM TaKoro He CYIIECTBYET, BEpHYTH 0);
2. Tun naHHBIX, XpaHSIIIKUXCS B CIIMCKE: CTPOKa MepeMEeHHOMN AMHbL. Peann3oBarh
CIEYIOIINE NEUCTBUS:

a) 1o0aBIeHHE MOCIE 1-i CTPOKU KOMHHU J-U CTPOKH;

0) ynaneHue j-if CTpOKU U3 CIIUCKA;

3. Tun maHHBIX, XPAHSIIUXCS B CIIMCKE: YUCIIO C MJIaBaroliei Toukoii. Peann3oBarsh
CIEAYIOIINE IEUCTBUS:

a) MpoBepKa MyCT JIU CIHCOK;

0) mojicyYeT cpeiHero apuPpMETHUECKOT0 3JIEMEHTOB HEITyCTOIO CITUCKA;

4. Tun AaHHBIX, XPAHSIIMXCS B CIIUCKE: CUMBOJI. Peann3oBats cieayromme 1ecTBHS:
a) MPOBEPKa IyCT JIK CIHCOK;

0) 3ameHa B criucke BceX BxoxaeHui E1 Ha E2;

5. Tun MaHHBIX, XPAHSIIAXCS B CITUCKE: CTPOKA U3 JISCATH CHMBOJIOB. Peann3oBaTh
CIEYIOLINE IEUCTBUS:

a) MOJICYET KOJIMIESCTBA CJIOB, COBIAQIAOIINX C TOJIOBOW CITUCKA;

0) MOKCK B CIHCKE 33JaHHOTO CIIOBA (BEpPHYTh HOMEDP AJIEMEHTA CIHCKA).

3aganue 7
Hcnonb3ysl CTEK, BBIYUCINTD CIEIYIOIIEE BRIPAKEHUE!
Ne | Beipaxenue




1 | x> +6xy-8c

2. | 12x+6(x+2)—-2(c—1)

3. | 2x° +2y—8c+x

4. | x* +6xy-2c

5 | x> +2xy+¢’

3aganue 8
OpranuzoBaTh paboOTy CO CTEKOM WJIH OYEPEIbI0, TJE KaXK/bIi AJIEMEHT CTPYKTYpa, OPraHU30BaTh

MIOWCK 10 3HAYMMOMY TIOJIO (HarmpuMmep Ha3BaHHUE UTDP, GUIBMOB, KHHT H T.JI.)

Ne | Baganme

1 | Onucath CTpYKTypy UIPHI, COAEPIKaILyI0 HH(POpMaIUIo 00 Urpax, KOTOpble COAEepKATCS B
Ballleil UTPOTEKE: Ha3BaHME, KAHP, MPOU3BOIUTENb, naTa mpuodpereHus. Co3maTh CTEK
TaKUX CTPYKTYP U 3alI0JHUTH ero. BeiBecTu B (aiil Bce HeMpOiIeHHbIE UIPBI.

2 | Co3pmats CTpyKTYpY TenedoH, KOTopasi COAEPKUT HH(OPMAITHIO O MOOUJIHHBIX Tele(OoHaX,
IPO/IaBaE€MbIX Mara3uHOM: IPOU3BOAMUTENb, MOJEIb, LIBET, NOAUGOHUS, HalIuuue (poTo-
BUICOKaMephl U T. 1. Co3AaTh 04epeIb TAKUX CTPYKTYP U 3aIllOJHUTH ero. BeIBecTu B daiin
Bce TenedoHsl, uMerolIre (oTokamepy.

3 | Onucath CTPYKTYypy KHUTH, COJEpKallyo HWH(GOpPMAIMI0O O KHUTAX, XPAaHUMBIX B
O6ubnuoTteke: Ha3BaHMe, aBTOp, >kaHp. Co3/1aTh CTEK TaKUX CTPYKTYpP M 3alOJHUTH €ro.
BoiBecTu B Gailn KHUIH, KOTOPbIE HAXOAATCS B HAJIMYUU.

4 | Onucath CTPYKTYpY My3blKa, KOTOpasi COJEPKHUT MHPOPMALIUIO O MY3bIKAaJIbHBIX TUCKAX,
KOTOpBIE TIPOJIAIOTCS] B Mara3uHe: Ha3BaHHE ajb00Ma, NCTIOHUTEINb, XKaHP, TOJ CO3IaHUs
anpOoMa, 1ieHa aucka. Co3zaTh ouepeib TAKMX CTPYKTYpP M 3alOJHUTH €ro. BeiBecTH B
(daiin TucKH 1o KaHPY UCTIOTHEHUS: Y TMOJIb30BaTEeNs 3alPAIIMBACTCS KAHP U BBIBOJATCS
BCE JIUCKHU, COOTBETCTBYIOIINE YCIOBHUIO.

5 | OnucaTh CTPYKTYpy BHUI€0, KOTOPAsi COAEPKUT UHPOpMaIIUIO O GUITbMaX, MOKa3bIBAEMBIX
B KMHOTeaTpe: Ha3BaHHE, PeKUCCep, )KaHp, TI1aBHbIE aKTepsl, faTa nokas3a. Co3laTh CTEK
TaKUX CTPYKTYp U 3alOJHUTH ero. BeiBecTH B (haiin Bce (GUiIbMbI KOTOPbIE MTOKA3bIBATIUCH
B TEKYIIEM MeECsIIIE.

2.2  OueHouHbI€e CPeCTBA VISl IPOMEKYTOYHOM aTTECTAIIUMN

Kakue ocHOBHBIE CBOMCTBA JOJIKHBI UMCThb XOpPOIINEC aJIFOpI/ITMBI?

Kakue oCHOBHBIE THUIIBI AITOPUTMOB CYILIECTBYIOT?

Yto Takoe airopuT™M B IpOrpaMMHUpPOBaHUU U UH(OpMaTUKe?

O1ieHKa CII0XKHOCTH alroputma’?

YTto Takoe aNropuT™M B IpOrpaMMHUPOBAHUU U KAKHE TUIIBI AITOPUTMBI BbI 3HacTe?
Kakwe cBolicTBa anroputma Bbl 3HaeTe?

Yto Takoe TMHENHBIN AITOPUTM U KaK OH BBINOIHSIETCA?

YTo Takoe yCIIOBHBIM QITOPUTM M KaK OH BBINIOJHSAETCA?

Uto Takoe HUKINYECKUN aITOPUTM U KaK OH BBITIOJIHAETCS?

XNk =
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. Kakue anropurmsl COpTUPOBKHU CylIeCTBYIOT B C++?

p—
p—

. Kak pabGoraet anroputm cOpTHPOBKH 1y3bIpbKoM B C++?

—_
[\

. Kak paboraet anroputm coptupoBKu BIOOpOM B C++7?

—
(98]

. Kak pabGortaet anroputm coptupoBKu BcTaBkamu B C++?
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Kakue anropurMsl noucka cymectByroT B C++?
Kak pabGoraet anroputm auHeiHOro noucka B C++7?

Kak pabGortaet anroputm 6uHapHOro noucka B C++7?
Yro Takoe 6s10k-cxema (flowchart) B mporpammupoBaHuu?

Kakue 351eMeHThI HCTIOJIB3YIOTCS B OJIOK-CXeMaX U KaK OHU TPEACTaBISIFOTCS?
Kaxkue Tumbl 6710K0B (3JIEMEHTOB) MOTYT OBITh UCIIOIB30BaHbBI B OJIOK-CXEeMax?

Kakue cHMBOJIBI UCTIOB3YIOTCS IS TPEICTABICHHS Pa3IMYHbBIX TUIIOB 0JIOKOB B
OJI0K-cxemax?

Kakue BuIbI COeIMHEHUI MEX Ty OJJOKaMH MOTYT OBITh HCITOJIb30BaHbI B OJIOK-
cxemax?

Kakue ocHOBHBIE ITpaBHiIa CIEAYET YUUTHIBATD IPU CO3IaHUH OJIOK-CXeM?

Kakue npeumy1iecTBa npeoCcTapisioT OJI0K-CXEMBI IIPU pa3paboTKe mporpamm?
Kakue ocHOBHBIE 1Iary HY>KHO BBIIOJIHUTD JUIsl CO3JaHUsI OJI0K-CXeMbl?

Kak untaTe 1 HHTEPIPETHPOBATH OJIOK-CXEMY?

Kakue nHCTpyMEHTBI U IPOrpaMMBbl MO>KHO MCHOJIb30BaTh JJIs CO3/1aHus OJIOK-cXxeM?

Kakue TuIYHbIe OIUOKU MOYXKHO COBEPIITUTH MPU CO3/IaHUU OJIOK-CXEM U KaK HX
n30exarn?

Kak 6510k-cxeMbl CBsI3aHbI C IPOLIECCOM ITPOrPaMMHUPOBAHUS U pa3pabOTKu
AJITOPUTMOB?

Kak ucnonb3oBanue G10K-CXeEM MOKET TOMOYb B 00yUEHUH MPOTPaMMHUPOBAHUIO U
QITOPUTMUYECKOMY MBILUICHUIO?

Kakwue THIbI JaHHBIX CYIIECTBYIOT?

Kak mpoucxonut npeodbpa3zoBaHue TUIIOB?

Uro Takoe nepemenHas B C++7?

Yro takoe 001acTh BUAUMOCTHU?

Otauyne riao0anbHbBIX U JJOKATBHBIX TEPEMEHHBIX?

Yro Takoe oHOMEpHbII MaccuB B C++ U Kak ero oObsIBUTH?

Kak 00bsIBUTh U MHULIMATU3UPOBATH OJIHOMEPHBIM MacCUB C JI€MEHTaMH THMa int B
C++?

Kak noxyuuts 1octyn k anemMeHTy MaccuBa B C++?

Kak 00BbsSBUTHh U MHULIMAIN3UPOBATH IByMEPHBIN MaccuB (MaTpuily) B C++7?

Kak nepebpaTh Bce 351€eMEHTBI ABYMEPHOTO MAacCHBa C TIOMOIIIbIO BIOKEHHBIX LIUKIIOB
B C++?

Uro Takoe cTpyKTypa (CTpyKTypa AaHHbIX) B C++ 1 Kak oHa 0ObsBIsSETCS?

Kak 00bsSIBUTh TEPEMEHHYIO THIIA CTPYKTYPBI U ITOIYYUTh JOCTYH K ee uieHaM B C++?
Yro takoe nepeuncinenue (enum) B C++ 1 kak OHO 0ObsIBiIsIETCS?

Kak ucnonb3oBars nepeuncienue B C++7?

Yro takoe oO0veauHenue (union) B C++ u kak OHO 0ObsBIIAETCSA?

Kak ucnosnp3oBare o0bequaenue B C++?

Kak 00bsIBUTh U HHUIIMAIU3UPOBATH CTPOKY (MAacCUB CUMBOJIOB) B C++7?

Kak nonyuuts 1y ctpoku B C++?

Kak ckonkateHnpoBarth iBe cTpoku B C++7?

Kak ckonupoBaTh OfHY CTPOKY B JIpyrytoo B C++?

Kaxk npoBepuTh, COAEPKUT JIM CTPOKA ONPEIEIEHHBIN MOACTPOKY B C++?

Kak HaliTu nepBoe BXOXAEHUE CUMBOJIA WM MTOACTPOKH B cTpoke B C++?

Kak ocyiiecTBUTh MOKCK BCEX BXOXKJIEHUN CUMBOJIA WIIH MOJACTPOKH B cTpoke B C++7?
Uro takoe nuHamuyeckuii MaccuB (dynamic array) B C++ u kak oH coznaercs?

Kak no0aBuTh djIEMEHT B [UHAMHUYeCKnil MaccuB B C++?

Kak ynanute snemMeHT u3 AuHaMu4yeckoro Maccusa B C++7?

Kak u3amenuTs pazmep nuHamuyeckoro MmaccuBa B C++7?

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

Kak 00BbSBUTH 1 MHUITHATU3UPOBATH BeKTOp B C++?



59. Kak n100aBUTh 2JIeMEHT B KOHell BekTopa B C++?
60. Kak mosryguTh 10CTYyN K 3JIeMeHTaM BekTtopa B C++?
61. Kak ynanuts 3nemeHT u3 Bektopa B C++?

62. Urto Takoe MHOXecTBO (set) B C++ 1 kak oHO paboTaeT?

63. Kak 00bBUTH U MHUIHAIU3UPOBATH MHOXKECTBO B C++?

64. Kak 100aBUTE 31€MEHT B MHOXKECTBO B C++7?

65. Kak ynanute snemMeHT u3 MHOecTBa B C++7?

66. Uto Takoe accouuaTuBHbIi MaccuB (map) B C++ u kak oH paboraet?
67. Kakx 00BSIBUTH U MHUITHATH3UPOBATH aCCOIIMATHBHBIN MaccuB B C++?
68. Kak mo0aBuTh 3/1€MEHT B acCOlMaTUBHBIN MaccuB B C++?

69. Kak moyry4uTh TOCTYM K 2JIEMEHTaM acCOIMaTUBHOrO MaccuBa B C++?

70. Yto Takoe peKypcHs U KaK OHa MCIOJIb3yeTCs B IPOrpaMMUPOBAHUN?

71. lunamudeckue CTpyKTypbl: cTeku. JloOaBieHue, yaaneHue y3ia, IOUcK y3ia.

72. luHaMu4eckue CTPYKTyphl: ouepenu. [loGaBienue, ynaneHue y3ia, HOUCK y3ia.

73. luHaMu4yecKue CTPYKTYpbI: OJIHOHAIIPABJICHHBIE U IBYHAIIPABICHHBIEC CIIHCKHU.
JloGaBienue, ynaieHue ys3ia, OUCK y3Jia.

74. lepeBbst Ounapusbie. Jlo6aBieHue, yaaieHue y3ia, IOUCK y3ia.

75. JlepeBbsi kpacHO-uepHbIe. JloOaBieHue, yaleHue y3iia, TOUCK y37a.

76. I'padpl OpueHTUPOBAHHBIE U HEOPUEHTHPOBAHHBIE.

77. I'padpst opuentupoBannbie. [lonck KOPOTKOTO MyTH — arOpuUT™M J{eHKCTphI

78. I'padbt opuentupoBanusie. [lonck kopotkoro myTtu — anroputm dmnoiina

79. I'padbl HeopueHTHpoBaHHbIE. Asiroputm [Ipuma.

80. ITouck B riryouny

81. Ilouck B mmpuHy.

82. HaxoxneHuss MUHMMaJIBHOTO OCTOBHOTO AepeBa. AnroputM Kpyckana

83. DiinepoB MUK

TumnoBkle 3agaHus K OK3aMCHY

1. Hanucats nporpammy, ucnonb3ys <list>: Tun qaHHbIX, XpaHALIUXCS B CIIUCKE: CTPOKA
NIEPEMEHHOM UIMHBL. Peann3oBate cienyromue qeMcTBUS:

a) 0OMEH CO/IeP>KMMBbIM JIBYX 33JaHHBIX AJIEMEHTOB CIHCKa;

0) IOUCK MO3ULIUU CaMOW JJTMHHON CTPOKH.

2. Hanucats nporpammy, ucnosb3ys <stack>: Tun 1aHHBIX, XpaHSIIUXCS B CIIUCKE: CTPOKa
NIEPEMEHHOM UIMHBL. Peann3oBate cienyromme qecTBUS:

a) MOJICYEeT KOJIMYECTBA FJIEMEHTOB B CITUCKE;

0) co3laHre HOBOTO CIHMCKA THMA <stack>: U3 BCeX 3JEMEHTOB CIHMCKa, KOTOPbIE 3aBEPILAIOTCS
TOYKOU

3. Hanucats nporpammy, Uciomb3ys OuOnuoTeky <set>: TUI JaHHBIX, XpaHSIIUXCS B
CIIMCKE: CTPOKAa NEPEMEHHON TMHBL. Pealin30BaTh Clienyronue JeHCTBUS:

a) cO3aHNE HOBOT'O CIMCKA U3 CTPOK, HE COIEPKALUX 3a/laHHYIO0 TIOJCTPOKY;

0) mpoBepKa, ecTh JIU B CIHUCKE XOTs Obl 1BA OJJUHAKOBBIX DJIEMEHTA.

4. Hanucats mporpammy, UCoIb3ys OOIMoTeKy <map>: Tl JaHHBIX, XPAHAIIUXCS B
CITMCKE: CTPOKA MePEMEHHOM UTMHBI (KJTI04) U uncio. Peanmn3oBath ciiemyronue AeHCTBUS:

a) yJaJeHHue Mo 33JaHHOMY KITIOUy;

0) BBIBOJI BCEX 3JIEMEHTOB CITUCKA, B KOTOPBIX MPUCYTCTBYET 3a/1aHHAs MOJICTPOKA B KITIOUE

5. Hanucats mporpammy, UCTIOIb3ys OMOIHOTEKY <set>: Tum JaHHBIX, XpaHSIIUXCS B
CIIMCKE: YUCIIO C TJIaBarolel Toukon. Peann3oBars cieayronme 1eicTBUA:

a) BCTaBKa HOBOTO 3JIEMEHTA Mepe/l 3aJaHHbIM;

0) MpoBepKa, €CTh JI B CIIIUCKE XOTs ObI IBa OJJMHAKOBBIX 3JIEMEHTA

6. Hanucats mporpammy, UCoIb3ys OUOIHoOTeKy <vector™>: TUIl JaHHBIX, XPaHSAIIUXCS B
CIIMCKE: YUCIIO C TJIaBarouiel Toukon. Peann3oBars ciegyronye 1eicTBUA:



a) CO3/1aHUE HOBOTO CIHCKA, COCTOAIIETO U3 OOPATHBIX 3HAUYCHHN JIEMEHTOB UCXOHOTO
CITUCKa;

0) yIBOEHHUE KaXKJIO0T0 BXOXKJEHUS 3aIaHHOTO 3JIEMEHTA B CITUCOK.

7. Hanucats nporpammy, ucnosib3ys <queue> TuIl JaHHBIX, XpaHALIINXCSA B CIIUCKE: YHCIIO
C IUIaBarolel ToUuKkou. Peanmm3oBars ciieyromue AeCTBUsA:

a) onpeJeNeHrne, BXOIUT JIU 2JIEMEHT B CIIHCOK;

0) MOMCK MaKCUMAaJIbHOTO AJIEMEHTA CIIHCKa

8. Hanucats nporpammy, ucnosb3yst OnbnnoTexy <map>: THI TaHHBIX, XPaHSIIUXCS B
CIIUCKE: CJIOBO (KJIt04), cUMBOJ. Peann3oBaTh cieayromnme 1eiCcTBUA:

a) MOKUCK 10 YKa3aHHOMY KJIIOUY;

0) 3aMeHa rpyMnibl, UAYIIUX TOAPST PABHBIX CUMBOJIOB Ha OJIMH.

9. Hanucats nporpammy, ucnosis3ys <deque>: Tun gaHHbIX, XpaHALIMXCSA B CIUCKE: YUCIIO
C IJIaBaroel Toukon. Peann3oBars cieayronme 1eiCTBUs:

a) JIeJIeHUE BCEX JIEMEHTOB CIIMCKA Ha 33/1aHHOE 3HAUYEHUE;

0) MOKCK 33JJaHHOTO DJIEMEHTA.

10.  Hammcatp mporpammy, UCIob3ys Oubmmoreky <multimap>: Tun naHHBIX, XPaHAILIIXCS
B CIIUCKE: CUMBOII (KJIIOY) U 1Iesioe yuciio. Peanu3oBaTh crieayronme A1eicTBUS:

a) MPOBEPKa MYCT JIM CIHCOK;

0) 3aMeHa B CIIUCKE BCEX 3HAUCHUH 3aJJaHHOTO KJIF0Ya Ha yJIBOCHHOE

1. Hanwmcates mporpammy, ucmonb3yst oubimoreky <vector>: THIT JaHHBIX, XPaHSIIUXCS B
CIIUCKE: YHCIIO ¢ TUIaBarollel Toukoi. PeannzoBats cienyromue AecTBUS:

a) OTCOPTUPOBATH CITHUCOK;

0) mojacYeT cpenHero apupMETHUIECKOro AIEMEHTOB HEMyCTOrO CITUCKA



