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9.llenu n 3agaum y4eb6HOM ANCLUUNIIUHDI:

N3yyeHne cTyaeHTaMu KNnacCUYecKUx CTPYKTYP AaHHbIX (CBA3HbIE CMWCKWU, pPasfuyHble
BMObl AepeBbEB, Xew-Tabnuubl, rpadbl) U anropuTMOB, KOTOpble NexaT B WX OCHOBE Wnu
NCNOMb3YT OaHHble CTPYKTYpbl, pa3BuTME 6a30BbiX HABLIKOB MPOEKTMPOBAHMA W aHanusa
anropuTMoB, a Takke MPUMEHEHUS U3YYEHHbIX anroOpUTMOB U CTPYKTYP AaHHbIX B PeELleHUU
npakTU4ecknx 3agay.

10. MecTo yye6HOM ancumnnmnHbl B cTpykType OOI:

YyebHasa aucumnnnHa oTHOCUTCS K oba3aTenbHon YacTtm bnoka b1.
[na ycnewHoro oCBOEHNA AUCLMNIMHLI HEOOXOAMMbI 3HaHWE OAHOr0 U3 COBPEMEHHbIX
S13bIKOB NPOrPamMMMpPOBaHNSA U MPaKTUYECKME HaBbIKM COCTaBMEHUSI NPOrpaMM.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsI No AucuUnnuHe/MoAynio (3HaHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C NJlaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTenibHOMU

nporpamMmmbl (KOMneTeHLIVIFlMM BbII'IyCKHI/IKOB):

Kon HasaHune Koa(bl) MHavkaTop(bl) MnaHupyemble pesynbTaThl
KOMMeTeHummn 0byyeHus
OrllK-3 CnocobeH Or1K-3.28 3HaeT OCHOBHbIE MOHATUSA U | 3HaThb:
MCMNonb30BaTb MeTOoObl MaTEMaTUYECKOMN - cNocobbl MOCTPOEHUS U
HeobxoauMble JNOTUKN N Teopun NPUMEHEHNS NOTNYECKNX
MaTeMaTuyeckmne anroputTmMoB BblpaXkeHW B peanuaaumm
MeToabl Ans YCMOBHbIX ONepaTopoB n
pelleHns 3agau LMKIOB;
npodeccuoHanbHoOn - TEXHONOMMN NOCTPOEHUS
OeaTenbHOCTH anropuTMOB 418 peLLeHus
npakTU4eCcKMx 3agau.
Or1K-3.30 3HaeT OCHOBHble MeToAb! 3HarTb:
pelueHus 3agav - KOMOVHaTOPHbIE anropPUTMbI
npodeccuoHansHoOn ANns pelleHns 3agad B obnactu
obnactn ¢ npuMeHeHneM NporpaMmMmnpoBaHUS.
OUCKPETHbIX Mogenen
OlK-3.31 yMeeT CTPOUTb YmMeThb:
MaTtemMaTtudeckme moaenm - CTPOUTb MaTtemaTudeckune
3agad npodeccmoHanbHOM | MOAEeNW Ans anropuTMoB 3aday
obnacTtu B 00N1acTn NnporpaMMmnpOBaHUS.
OrlK-3.33 BfageeT HaBblkamMu BnapgeTtb:
CaMOCTOATENBLHOIo - HaBblkaMu pa3paboTku
peLLeHnst KOMOUHATOPHbIX nporpamMm C MCNONb30BaHNEM
3agay KOMOUHATOPHbIX anropUTMOB.
OnK-7 CnocobeH OrK-7.5 ymeeT paspabaTbiBaTtb U YMeTb:
MCMNONb30BaTb A3bIKK peanu3oBbIBaTb Ha A3bIKe - paspabaTbiBaThb U
nporpaMMmnpoBaHus BbICOKOTO YPOBHS peanun3oBbIBaTb Ha A3blke Java
M TEeXHOMNOrnn anropuTMbl peLLeHus anropuTMbl peLLeHns 3ajav
pa3paboTku TUNOBbIX nomcka, COpTUPOBKK, paboTkl Co
NPOrpaMmHbIX npodeccnoHanbHbIX 3aga4 | cTekamu u oyepenpbto,
cpencTB ans JepeBbsiMin N rpacdhamu.
pelwieHna 3agad OlK-7.6 BnageeT HaBblkKaMin VImeTb HaBbIKK:
npodeccuoHanbHom pa3paboTku, - JOKYMEHTUPOBaHUS
nesTenbHOCTH OOKYMEHTUPOBaHUS, nNporpamMMHOro Koga B Buae
TECTUPOBAHUA N OTNaAKK KOMMEHTapUEB;
nporpamm - TECTMPOBaHME M OTNagKu
nporpamMm.
OrK-7.7 3HaeT 6a3oBble CTPYKTypbl | 3HaTh:
OaHHbIX - 6a30Bble CTPYKTYpbl AaHHbIX
A3blka Java;
- cnocobbl NpeacTaBneHns
OaHHbIX B BUAE CTPYKTYp
006BEKTOB U NHTEPENCoB;
- NpegcTaBrieHne CrN1cKoB,




JepeBbeB, rpados.
OrK-7.8 3HaEeT OCHOBHbIE 3HaTb:
anropuTMbl COPTUPOBKU U - OCHOBHbIE anropuTMbl Noncka
noucka AaHHbIX N COPTUPOBKN AaHHbIX
OrlK-7.9 3HaeT OCHOBHbIE 3HaTb:
KOMOUHATOpPHbIE U - anropuTMbl peLlIeHun
TeopeTuko-rpacoBble KOMBUHATOPHbIX 3a4ay;
anropuTmbl - anropuMTMbl MOCTPOEHUS 1
Nnoucka gaHHbIX Ha OepeBbsX U
rpadax.
Or1K-7.10 3HaeT obLwmne ceegeHus o 3HaTb:
MeTogax NPOEKTUPOBaAHMUS, | - CNOCODbI AOKYMEHTUPOBAHUS
OOKYMEHTNPOBaHNS, nporpamMm B java c
pa3paboTku, TECTUPOBAHMSA | UCMONbL30BaHNEM
1 OTNnagkun nporpammMHOro KOMMEHTapMEB U MeTa-AaHHbIX;
obecneyeHus - TEXHOSOMMM TECTMPOBAHUS U
OTNaZKu NporpaMmm B cpegax
pa3paboTku NnporpaMm Ha A3blke
java.
OlK-7.11 yMeeT MpUMeHATb YmeTb:
M3BECTHbIE METOabI - NPMMEHATb CTaHAAPTHbIE
NporpaMMmnpoBaHUA n Krnacchbl g3blka java gns
BO3MOXHOCTWN 6a30BOro pa3paboTku nporpamm.
A3blka NPOrpaMmMnpoBaHus
ONS peLleHnst TUNoBbIX
npodeccnoHanbHbIX 3agay
OrnkK-7.12 BrageeT HaBblkamMmu MmeTb HaBbIKU:
pa3paboTku anropuTMoB - pa3paboTkn Nporpamm Ha
peLLeHns TUMOBbIX A3blke java.
npodeccnoHanbHbIX 3agay
OlK-1.3 | CnocobeH OlK-1.3.4 | 3HaeT npaBuna 3HaTb:
obecneunBaTtb MaTeMaTU4eCKOW NOrnKK - NpaBuna maTemMaTU4eCKON
3awuTty npu COCTaBMeHMM 3anpocoB | NIOTUKK, ANA COCTaBMeHUS
WHchopmaLmm npu K pensiuMOHHbIM MOAENsIM NOrNYECKUX BbIPAXXEHWIN B
pabote ¢ 6azamu anropuTMax nporpamm.
OaHHbIX, Npu OrliK-1.3.5 yMeeT oLeHuBaTb YmeTb:
nepegade no CINOXHOCTb anropMTMOB - OLleHMBaTb BbIYUCIUTENBHYHO
KOMMbIOTEPHbLIM CNOXHOCTb anropuTMoB.
ceTsam

12. O6beM AUCUUNIIUHBI B 3a4€THbIX eaMHMUax/vyac. (s cootseTcTeuu ¢ yu. nnaHom) — 4 / 144,

Popma NPOMEXYTOHYHON aTTeCTaLMMN — DK3aMeH

13. Buabl yuebHomn paboThbl

TpyooeMKoCTb
Bua yuebHon paboThl Mo cemecTpam
Bcero
2 ceMm. — -
AyanTopHbIe 3aHATUA 66 66 - -
nekuuu 34 34 - -
B TOM 4ucne: npakTnyeckme 16 16 - -
nabopaTtopHble 16 16 - -
CamocTosiTensHasa pabota 42 42 - -
dopma NpomMeXyTO4YHONM aTTecTaumm
36 36 - -
(3ayet — 0 yac. / ak3ameH — 36 4ac.)
NToro: 144 144 - —




13.1. CopnepxaHme AUCLMNIIUHBI

Ne
n/n

HanmeHoBaHue pasgena
ONCLMNINHBI

CopepxaHve pasgena aucUununHbl

Peanusauuns
pasgena
OVNCLMMIWHBI C
MOMOLLbIO
OHMNanH-Kypca,
QYMK

1. Jlekuunm

11

BeepneHue B npegmer

Llenv n 3agaun nay4eHns AMCcUMNIvHbI, CBSI3b anropuTMOB
W CTPYKTYP AaHHbIX

1.2

OcHoBbl 06BEKTHO-
OPUEHTUPOBAHHOIO
nporpaMMmpoBaHus
(vHKancynauus)

MprHUMNBbI 0O BEKTHO OPUEHTUPOBAHHOTO MOAX0AA;
MOHSITME KNacca M ero 3K3eMMnsSpoB; pasnuuns Mexay
static-cpyHKLMAMM 1 METOAAMUN KNacCoOB; KIacChl Kak
pacluMpeHne KOHUEeNUun Tuna gaHHbIX B BUAE
00beanHEeHNs OaHHbIX U METOA4OB MX 06paboTKM, NOHATME
COCTOSIHMSA 06beKTa, NMPMMeEpPbI; NPUHLMMLI UHKaNCynNAuum;
NOHSITME HacnegoBaHWs 1 nonuMopduama; knacc Object n
ero Metobl

1.3

lNoHATUE cnoXHocTn
anropuTmMa

lMoHATHe anropmMTma, CBOMCTBA anropmutma, 3agada oueHKu
1 cpaBHeHMs1 3OPEKTUBHOCTU anropuTMoOB; BpEMEHHAs 1
NPOCTPAHCTBEHHASA CITOXXHOCTb, aCUMNTOTUYECKNE OLIEHKN
CINOXHOCTW anropuTMOB ANl Pa3NINYHbLIX Cly4YaeB U UX
CBOWCTBA; NpakTU4eckme NPUHLNMbI OLEHKM CIIOXKHOCTH
anroputmoB B O-HoTauun, NpMMepbl anroputmMoB C
pas3nnYHON CINOXHOCTbIO

1.4

ANropuTMbl COPTUPOBKMU:
CBOWCTBA, NPOCThble
anroputmbl O(n*2)

CaoWicTBa anropuTMoB COPTUPOBKMN: BpeMS (BpeMeHHas
CMNOXHOCTb), NamMATb (NPOCTPaHCTBEHHAs CIOXHOCTb),
YCTOMYMBOCTb M €CTECTBEHHOCTb NMOBEAEHUS, BHYTPEHHNE
1 BHELLUHWE COPTMPOBKM; MPOCTblE COPTUPOBKM U UX
CBOWCTBA: My3blpbKOBasi COPTUPOBKA, COPTUPOBKA
BbIGOPOM, COPTMPOBKA BCTaBKaMu; peanusaumns ykasaHHbIX
COpPTUPOBOK B 0606LLIEHHOM (generic) Buae ¢ napameTpom
B BUAe OYHKUMM CpaBHEHWSI SNIEMEHTOB; BbI30OB
BCTPOEHHOW (OYHKLUMN COPTUPOBKU

15

«BbICTpbIE» anropuTMbI
COPTUPOBKM

Knaccuueckue «6bicTpbie» (O(n*log(n)) copTMpoBKM CO
CpaBHEHUEM 3NIEMEHTOM: COPTMPOBKA CIIUsIHMEM (merge
sort), beicTpasa copTupoBka (quick sort), nupamnaanbHas
copTupoBka (heap sort); copTupoBku «6e3 cpaBHEHUINY:
copTupoBka nogcyeTom (counting sort), 6rovHas
coptupoBka (bucket sort)

1.6

Knaccudukauunsa cTpykTyp
OaHHbIX, 0630p KONNeKumn
A3blka Java

Knaccudukauns CTpyKTyp AaHHbIX NO NPUHLMNY
obpalleHns K anemeHTam: 3anucu (Knacchl), MaccuBbl,
CMMUCKW, CroBapu, a Takke CTekun 1 odepeau; ob3op
Konnekumn Java kak peanusaumin ykasaHHbIX CTPYKTYP
AaHHbIX: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckue
nNpUMepbl X NPUMEHEHNS

1.7

OpaHocBA3HbIE U
[OBYCBSI3HblE CMUCKN, CTEKN,
oyepeaun

ApwaeKTypa OOHOCBA3HbLIX U ABYCBA3HbIX CMMUCKOB,
OCHOBHbIe onepauunn; peanmn3auna yKasaHHbIX CTPYKTYpP
OaHHbIX B BUe KinaccoB C UCNOJIb30OBaHUEM MHKaNCynauuu,
peanun3auuna cteka n o4yepegn Ha oCHoBe O4HOCBA3HOIoO
CMnncKa

1.8

[epeBbsi, ABONYHbIE
OepeBbs noucka

OpraHusauusi gaHHbIX B BUAE AepeBa, TEPMUHONOTUS,
0bxoa n cnocobbl 0OTOOpaxXeHUs AepEBLEB, ABOUNYHbIE
nepeBbs;, ABOUYHbIE AepeBbs NOUCKa: ngesa n OCHOBHbIe
onepauun, peanusaums B BUAE KNaccoB, NOHATHNE
cbanaHcupoBaHHOCTUN AepeBa; peannsauus MHOXecTBa
(Set<T>) u cnoeapst (Map<T>) ¢ NOMOLLI ABOMYHOIO
JepeBa novcka

1.9

AVL-pgepebs

AVL-gepeBbs: nges, onepawmm BCTaBkU U yaarneHus,
6anaHcuposka (R-/L-, RL-/LR-noBopoTkI), OLeHKa
CIOXHOCTW onepauum




1.10

2-3-, 2-3-4- v KpacHo-
YepHble AepeBbs

2-3- n 2-3-4- gepeBbs: Uaed N OCHOBHbIE onepauuu;
KpacHO-YepHble AepeBbs Kak BapuaHT npeacTaBneHus 2-3-
4-pepeBbeB, OCHOBHbIE ONepauunn Ans KpacHO-Y4epHbIX
OEPEBBLEB M OLEHKa CNOXHOCTU

1.11 | Xewwnpoanue (hash- Hash-tabnuubl kKak BapMaHT CTPYKTYPbl C NOTEHLMAmNbHbIM
Tabnuubl) BpeMeHem goctyna no knovy O(1), noHaTtne hash-gpyHkumm
W ee Ka4yecTBO, CTpaTerny paspeLleHns Konnuanm —
OTKpbITas 1 3aKkpblTas agpecaummn, peanmsaums MHOXecTBa
(Set<T>) u cnosaps (Map<T>) ¢ nomowbto hash-tabnuu,
CpaBHeEHWe C AepeBbsAMM Noncka; kKomomuHauum hash-
Tabnuu c gepeBbsSMU MONCKa NPOTMB «Mroxux» hash-
yHKUNI
1.12 | OcHoBbl Teopum rpacoB "padbbl: OCHOBHbIE MOHATUS U ONpeAeneHust; cnocobsl
3adaHnsa (xpaHeHus) rpadoB (MaTpuLia CMEXHOCTU, CIIUCKN
CMEXHOCTU) N yHUBEpCanbHbI MHTEpdEC NpeacTaBneHns
rpadgpoB Ans anropMTMoB
1.13 | O6xopg rpaco., NOUCK B Peanusaunsi obxoga rpados (noucka) B rnyouHy m
rnybvHy, NOUCK B LLUMPUHY LUMPUHY; oToBpaxkeHne rpadoB C NOMOLLbI0 BUbMoTekm
Graphviz
1.14 | ONTUMU3ALMNOHHbBIE Mouck kpaTyanwmnx nyten B rpade: anroputm denkcTpsl,
anropuTMbl Ha rpadax anroputm bennmana-®opaa, anroputm dnonaa-
(kpaTyaviwme nyTn, Yopuuenna; nouck MMHMMarbHOro OCTOBHOMO AepeBsa:
MWH/MMarbHOE OCTOBHOE anroputm MNpuma, anroputm Kpackana
OepeBo)
1.15 | NpumMepbl NpaKTUYECKUX Ownnepos rpad, MNamnnbToHOB rpad; npumepsbl
3agad Ha rpadax npakTUYecKnx 3agay, KoTopble CBOAATCA K 3a4avam Ha
rpagax
2. lMpaKkTuyeckne 3aHATUA
2.1 | OcHoBbl 06BEKTHO- MpuHUMNBI 06GBEKTHO OPUEHTMPOBAHHOIO NOAX0Aa;
OPVEHTUPOBAHHOIO MOHATUE KNacca U ero 3K3eMMIAPOB; Pasnuuusa mexay
nporpammMmnpoBaHns static-dpyHKUMAMY 1 METOAAMM KINACCOB; KINacChl Kak
(vHKancynaums) pacluMpeHmne KoHLenuun Tuna AaHHbIX B BUae
06beanHeHNs OaHHbIX 1 MeTOO0B MX 06paboTku, NOHATUE
COCTOSIHMSA 06beKTa, MpUMeEPBbI; MPUHUUMLI UHKaANCYyNAUmK;
NMOHSITME HacnegoBaHus 1 nonMMmopduama; knacc Object n
ero Mmetofpl
2.2 | MNMoHATHE CNOXHOCTKU lMoHaTMe anropuTMa, CBOMCTBa anroputma, 3agadya OLueHKu
anropuTtma 1 cpaBHEHMS 3PPEKTMBHOCTN anropuTMoB; BpEMEHHas u
NPOCTPAHCTBEHHAs CNOXHOCTb, aCUMNTOTUYECKNE OLEHKM
CMOXHOCTW anropuTMoB Ans pasfnyHbIX Clyvyaes U Ux
CBOWCTBA; NPaKTUYeCckne NpUHLMIMbI OLIEeHKN CIIOXKHOCTM
anroputmoB B O-HOTaumu, NpyMepbl anropuTtMoB C
PasnNYHON CNOXHOCTbIO
2.3 | AnroputMbl COPTUPOBKMK: CsolicTBa anropMTMoOB COPTUPOBKU: BpeMs (BpeMeHHas
CBOWCTBA, NPOCTble CMNOXHOCTb), NaMATb (MPOCTPaHCTBEHHAsi CITOXKHOCTb),
anroputmbl O(n"2) YCTOMYMBOCTb U €CTECTBEHHOCTb NOBEAEHUS, BHYTPEHHNE
W BHELLUHWE COPTUPOBKM; NPOCTblE COPTUPOBKU M UX
CBOWCTBA: My3blpbKOBasi COPTUPOBKA, COPTUPOBKA
BbIGOPOM, COPTUPOBKa BCTaBKaMu; peanu3auunst ykasaHHbIX
copTMpoBOK B 0606LLIEHHOM (generic) Buge ¢ napameTpom
B Buae OyHKUMM CpaBHEHWSI SNIEMEHTOB; BbI30OB
BCTPOEHHOW (OYHKLMN COPTUPOBKHU
2.4 | «bbICcTpblE» anropuTMbI Knaccuueckune «6bicTpbie» (O(n*log(n)) copTMpoBKM CO

COPTUPOBKM

CpaBHEHUEM 3IEMEHTOM: COPTUPOBKA CIIUSIHUEM (merge
sort), beicTpas copTupoBka (quick sort), nupamnaanbHas
copTupoBka (heap sort); copTpoBku «6e3 cpaBHEHUIAY:
copTupoBKa nogacyeToMm (counting sort), 6rnoyHas
coptuposka (bucket sort)
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Knaccudmkaums CTpykTyp
AaHHbIX, 0630p KONNeKymn
s3blka Java

Knaccudvkauns CTpyKTyp AaHHbIX MO NPUHLMNY
obpalleHnst kK anemMeHTaMm: 3anucu (Knaccbl), MaccuBbl,
CMMCKN, CrioBapw, a Takke CTekn n odepeau; ob3op
Konnekum Java Kkak peanusauni ykasaHHbIX CTPYKTYP
AaHHbIX: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckme
NpUMEepbl X NPUMEHEHNS

2.6 | OgHocBA3HbIE U ApXxuTeKTypa 0QHOCBSA3HbIX N ABYCBA3HbIX CMMCKOB,
ABYCBSI3HbIe CMUCKW, CTEKW, | OCHOBHbIE Onepaunmv; peanmsauns ykasaHHbIX CTPYKTYP
ovyepeam AaHHbIX B BUAE KMNAcCoB C UCNOMb30BaHNEM MHKaNCynsauum;

peanusauus cTeka u odepeam Ha OCHOBE OHOCBSA3HOIO
crnucka

2.7 | OepeBbs, ABOUYHbIE OpraHu3auusa gaHHbIX B BUae gepesa, TEPMUHOIONNS,
AepeBbs noucka 06xof 1 cnocodbl 0TOGpakeHns AepeBbEB, ABOVNYHbIE

AepeBbs; ABOUYHbIE AepeBbs MOMCKA: aes N OCHOBHbIE
onepauun, peanusauusa B BUAE KIacCcoB, NOHATUE
cbanaHcupoBaHHOCTU AepeBa; peanusauus MHOXeCTBa
(Set<T>) u cnosaps (Map<T>) ¢ nomoLbl0 ABOUYHOIO
Jepesa novcka

2.8 | AVL-pepebs AVL-pepeBbs: ngesq, onepawmm BCTaBku U yaaneHus,
6anaHcuposka (R-/L-, RL-/LR-noBopoThl), OLeHKa
CMNOXHOCTW onepaumm

2.9 | 2-3-, 2-3-4- n kpacHo- 2-3- n 2-3-4- gepeBbs: Oesa 1 OCHOBHbIE onepauuu;
YepHble AepeBbs KpacHO-4YepHble AepeBbs Kak BapuaHT npeacrasnexHms 2-3-

4-pepeBbeB, OCHOBHbIE onepauun Ans KpacHO-4Y4epHbIX
OEPEBLEB M OLEHKa CNOXHOCTU

2.10 | XewwuposaHue (hash- Hash-tabnuupl kKak BapuaHT CTPYKTYPbl C MOTEHLMANbHbIM

Tabnuubl) BpeMeHeMm goctyna no knovy O(1), noHatne hash-gyHkumm
W ee KayecTBO, CTpaTerun paspeLleHns Konnmsmm —
OTKpbITas 1 3aKpbiTas agpecaumu, peanusaunsa MHOXeCTBa
(Set<T>) u cnoaps (Map<T>) c nomowpto hash-tabnuu,
CpaBHeHWE C aepeBbAMU Noncka; komouHauumn hash-
Tabnuuy c gepeBbsaMU NOMCKa NPOTMB «nroxux» hash-
dyHKUNI

2.11 | OcHoBbI Teopuu rpacdos 'padbl: OCHOBHbIE MOHATUA 1 ONpeaeneHus; cnocobbl

3apaHus (xpaHeHus) rpadoB (MaTpULa@ CMEXHOCTU, CIUCKM
CMEXHOCTU) U YHMBepCcanbHbI MHTEpPdENC NpeacTaBneHns
rpacpoB Ans anropuTmMoB

2.12 | Obxopg rpadoB, NOMCK B Peanusaunsa obxoaa rpacpos (novcka) B rmybuHy u
rnyouHy, MOUCK B LLUMPUHY LIMPWHY; OToBpaxeHne rpacoB ¢ NOMOLLLI0 BMBNMOTEKN

Graphviz

2.13 | ONTMMU3aumMoHHbIE Mouck kpaTyanimx nyTen B rpade: anroputm JenkcTpsl,
anropuTMbl Ha rpadgax anroputm bennmana-®opaa, anroputm dnonga-
(kpaTyarwue nyTun, Yopuenna; nouck MMHUMansHOro OCTOBHOIO fepeBa:
MWHUMarnbHOE OCTOBHOE anroputm lMNpuma, anroputm Kpackana
OEepeBo)

2.14 | Npumepsbl NPaKTUYECKUX Ownnepos rpad, MNamnnbToHOB rpad; npumepsbl
3agad Ha rpadax npakTUyYecKkmx 3agad, KOTopble CBOAATCH K 3a4adyam Ha

rpagax
3. JllabopaTopHble paboThbl
3.1 | OcHoBblI 06 bEKTHO- MpuHUMNBI  OOBLEKTHO  OPUEHTUMPOBAHHOIO  MOAXOAA;

OPWEHTUPOBAHHOIO
nporpamMmMupoBaHuns
(nHkancynsums)

MOHATME KIacca W ero 3K3EeMMNSAPOB; pasnuuns Mexay
static-pyHKUMAMM 1M MeTodaMM  KIAacCoB; KracChbl Kak
pacluMpeHMe  KOHUenuuMuM Tuna  OaHHblX B Buae
00beauHeHNss gaHHbIX U METOAOB MX 00paboTKM, MoHATUE
COCTOSIHMSA 0bbekTa, NpuMepbl; MPUHLMNBI MHKANCYNSLmuy;
NOHATME HacrefoBaHus 1 nonumopduama; knacc Object n
ero meToabl




3.2

[NoHATHE CNOXHOCTKU
anroputmMa

lMoHATMe anropuTma, CBOMCTBA anropuMtMa, 3agada oLeHKU
N cpaBHEHUs1 3P(PEKTUBHOCTM anropuTMOB; BPEMEHHAsI U
NPOCTPAHCTBEHHASA CIIOXXHOCTb, aCMMMTOTUYECKNE OLEHKM
CINOXHOCTW anroputMoB NS PasfnuyHbiX Cry4yaeB U MX
CBOWCTBA; NpakTU4eckne MpuMHUUNbI OLEHKN CIIOXHOCTU
anroputmoB B O-HOTauuMm, npuMepbl anroputMoB C
Pa3nn4YyHON CNOXHOCTbIO

3.3

ANropuTMbl COPTUPOBKMU:
CBOWCTBA, NPOCTbIE
anroputmbl O(n*2)

CaoKcTBa anropMTMOB COPTUPOBKWU: Bpemsi (BpeMeHHasi
CMOXHOCTb), NamATb (NPOCTPAHCTBEHHas  CINOXHOCTb),
YCTONYMBOCTb U €CTECTBEHHOCTb NOBEAEHUS, BHYTPEHHME
W BHELUHWE COPTUPOBKW; TMPOCTblE COPTUPOBKA U  UX
CBOWCTBA: ny3blpbkoBas  COPTUPOBKA,  COPTMPOBKA
BbIOOPOM, COPTUPOBKA BCTaBKaMW; peanunsauus ykasaHHbIX
COpPTMPOBOK B 0000LWEHHOM (generic) Buge ¢ napaMeTpoM
B BuAe (YHKUMU CpaBHEHWS 3NIEMEHTOB; BbI30OB
BCTPOEHHON (OYHKLIMN COPTUPOBKM

3.4

«BbICTpbIE» anropUTMbI
COpPTMPOBKM

Knaccuueckune «b6bictpeie» (O(n*log(n)) copTupoBkM cO
CpaBHEHMEM 3reMEHTOM: COPTUPOBKa CrusiHnem (merge
sort), 6bicTpaa copTupoBka (quick sort), nupamuganbHas
coptupoBka (heap sort); copTnpoBkn «6e3 CpaBHEHUN»:
coptMpoBka nogcyetom  (counting  sort), GnoyHas
coptupoBka (bucket sort)

3.5

Knaccudukaumsa cTpyktyp
AaHHbIX, 0630p Konnekunn
Aa3blka Java

Knaccudpmkaumst  CTPYKTYp  AaHHbIX MO MpUHUMNY
obpallleHns K anemMeHTam: 3anucu (knaccbl), MaccuBbl,
cnuckn, crnoBapw, a Takke CTekM W ouvepeaun; 063op
Konnekuun Java kak peanu3aumii ykasaHHbIX CTPYKTYP
AaHHbIX: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTtuyeckue
NPUMEpPbI MX NPUMEHEHNUS

3.6

OpHocBA3HbIE U
ABYCBSI3HbIE CMUCKN, CTEKN,
oyepeam

ApXuTeKTypa OOHOCBSA3HbIX W  [ABYCBSI3HbIX  CMUCKOB,
OCHOBHblE OMepauun; peanusaunsi ykasaHHbIX CTPYKTYp
[AaHHbIX B BUAE KIAcCOB C UCMONb30BaHWEM MHKaMNCynsauuu;
peanu3aums cTeka M o4yepean Ha OCHOBE OAHOCBS3HOIO
cnucka

3.7

[epeBbsi, ABONYHbIE
OepeBbs noucka

OpraHusauma JaHHbIX B BuAe QepeBa, TEePMUHOMOrus,
06xoa n cnocobbl OTOBpaxeHWs AepeBbeB, ABOWYHbIE
AepeBbs; ABOUYHblE AepeBbsA MOUCKa: MAEA U OCHOBHblE
onepauuun, peanu3auuMs B BuOEe KNAccoB, MOHATVE
cbanaHCMpOBaHHOCTU [epeBa; peanu3aums MHOXeCTBa
(Set<T>) u cnoeapss (Map<T>) ¢ nomoLibld ABOUYHOro
AepeBa novcka

3.8

AVL-pepebs

AVL-gepeBbsa: uvaes, onepauuM BCTaBKUM W yAareHus,
GanaHcupoBka (R-/L-, RL-/LR-noBopoThlI), oLeHka
CINOXHOCTW onepaLmm

3.9

2-3-, 2-3-4- v KpacHo-
YepHble gepeBbd

2-3- n 2-3-4- pepeBbsi: uOoes U OCHOBHbIE oOnepauuu;
KpacHO-4YepHble AepeBbsl Kak BapuaHT NpeacraBneHus 2-3-
4-nepeBbeB, OCHOBHble oOrnepaunm Ana  KpacHO-YepHbIX
JepeBbeB 1 OLEHKa CITOXHOCTU

3.10

XewwnposaHue (hash-
Tabnuubl)

Hash-tabnuupl kak BapuaHT CTPYKTYpbl C NOTEHUManbHbIM
BpeMeHemM goctyna no kntody O(1), noHsaTue hash-dyHkumm
W ee KayecTBO, CTpaTerMm paspelieHnss KOmmuanm —
OTKpbITas 1 3akpblTas agpecauny, peanusauus MHOXeCcTBa
(Set<T>) u cnoeapsa (Map<T>) ¢ nomowpto hash-tabnuu,
CpaBHeHWe C [fepeBbsMM Moucka; KombuHauum hash-
Tabnuy c OepeBbAMM MOUCKa MPOTMB «nroxux» hash-

dyHKUMNIA

3.11

OcHoBbl TEOpPUK rpacoBs

padbl: OCHOBHbIE MOHATUSI WM ONPEAEeneHusi; crnocobbl
3apaHusa (xpaHeHust) rpacpoB (MaTpuLa CMEXHOCTU, CMINCKK
CMEXHOCTU) U yHUBEpPCarnbHbIN nHTepdenc npeacTaBneHms
rpadoB Ansi anropuTMoB

3.12

O6xop rpacdos, NOUCK B
rnybuHy, MOUCK B LLMPUHY

Peanusauna obxoga rpadoB (noucka) B rmybuvHy u
LUMPUHY; OoToGpaxeHne rpadoB ¢ nomoLlpto Gubnuotekm
Graphviz




3.13 | OnTMMM3aUUOHHbIE
anropuTMbl Ha rpagax
(kpaTyarwue nyTwn,
MWUHMMaribHOE OCTOBHOE
OepeBo)

Monck kpaTyanwmnx nyten B rpade: anroputMm [emnkcTpol,
anropuTm BennmaHa-®opaa, anropuTm dnonpa-
Yopwenna; nOUCK MWHMManbHOrO OCTOBHOrO JepeBa:
anroputm MNpuma, anroputm Kpackana

3.14 | Npumepbl NpakTU4ECKUX Snnepos rpad, MamMunbTOHOB rpac; npumMepbl
3ajad Ha rpadax npakTU4ecKMx 3ajad, KoTopble CBOAATCS K 3ajadaM Ha
rpadgax

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHsaTUIN (4acoB)
Ne HavmeHoBaHue Tembl CamocTos-
n/n (pasgena) gucumnIiHbI Jlekuun [ZETar- B TenbHas Bcero
yeckne TOpHbIE
paboTta

1 BBegeHve B npegmeTt 2 — — 1 3

2 | OcHoBbl 06BEKTHO- 2 2 1 4 9
OPUEHTUPOBAHHOIO
nporpaMMmnpoBaHus
(nHkancynauus)

3 [MoHATNE CNOXHOCTK anropuTma 2 1 1 3 7

4 | AnropuTmbl COPTUPOBKKN: CBOMCTBA, 2 1 1 1 5
npoctble anroputMbl O(n2)

5 | «bbicTpble» anropnTMbl 3 1 1 3 8
COpPTMPOBKM

6 | Knaccudmkaums CTpykTyp OaHHbIX, 2 1 1 3 7
0030p Konnekuumm a3bika Java

7 OpaHOoCBA3HbBIE M OBYCBA3HbIE 2 1 1 3 7
CMUCKM, CTEKK, oYepeam

8 [epeBbsi, ABONYHbLIE AEPEBBS 2 1 2 3 8
noucka

9 AVL-pgepebs 2 2 1 3 8

10 | 2-3-, 2-3-4- n KpacHoO-4YepHble 3 1 2 3 9
aepesbsi

11 | XewwupoBaHue (hash-tabnuupl) 2 1 1 2 6

12 | OcHoBbl TeOPUKN rpachoB 2 1 1 1 5

13 | O6xopg rpadoB, NOUCK B rNybOuHy, 2 1 1 3 7
NOWCK B LUINPUHY

14 | ONTMMKU3ALMOHHbIE anropuTMbl Ha 3 1 1 5 10
rpadpax (kpatyanwime nyTu,
MWHUManbHOE OCTOBHOE OEPEBO)

15 | Npumepsbl NpakTU4ecknX 3agay Ha 3 1 1 4 9
rpagax
UToro: 34 16 16 42 108

14. MeToau4yeckue ykasaHmA Ans ody4aroWmxca no 0OCBOEHUIO AUCLUMNIIUHDI

PekomeHayetca paboTa C KOHCMEKTaMu Jnekuun, Mpe3eHTauMOHHbIM MaTepuanom,
BbINOSIHEHME Bcex nabopaTopHbIX M KOHTPOSbHbIX paboT, 3adaHui Tekyllen aTTecTauuu.
Y4yebHble N mMeToauyeckme matepuansl No AUCUMNNWHE pasMelleHbl Ha CEeTEBOM AUCKe,
AOCTYNHbIM Ha NOOOM KOMMbIOTEPE B fNokanbHon cetn OKH.

15. lNepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW nUTEpaTypbl,
Heo6Xx0aMMbIX AN OCBOEHUA AUCLUNIUHDI

pecypcoB MHTEpHeT,

a) OCHOBHasa nutepartypa:

Ne

NcTo4uHnk
n/n

1 CepxBuk, PobepT. ®yHoameHTanbHble anroputMbl Ha Java : lMep. ¢ aHrn. / P. Cepxauk .— M. :
DiaSoft, 2003. — Y.1-4: AHanu3. CTpykTypbl AaHHbIX. CopTuposka. MNonck .— 2003 .— 680 c. : un. —
Bnbnuorp. B KoHue rnas. - MNpegM. ykas.: c. 680-687 .— Mapan. Tut. n. aHrn. — ISBN 966-7992-22-5.




2 | Nadpope, PoGepT. CTpyKTYypbl AaHHBLIX 1 anropuTMbl B Java = Data structures @ algorithms in Java /
PobepT Jlacbope ; [nep. ¢ aHrn. E. MaTBeeBa] .— 2-e uag. — CaHnkr-letepbypr [ ap.] : NMutep, 2014
.— 701 c. : un., Tabn. — (Knaccuka computer science) .— bubnuorp.: ¢.683-685 .— And. ykas.: c.695-
701 .— ISBN 985-5-496-00740-5.

3 | KopmeH, Tomac. Anroputmsl : [NlocTtpoeHne n aHanus : [YuebHuk] / T. KopmeH, Y. llensepcoH, P.
PusecT ; MNep. c anrn. K. benos n gp.; Hayu. pea. A. WeHb .— M. : MUHMO, 2002 .— 955 c. : un. —
(Knaccuyeckne yqyebHukn: computer science) .— ISBN 5-900916-37-5.

4 | Axo, Anbdpeq B. CTpykTypbl 4aHHbIX U anroputmsbl : [YuebHoe nocobue] / Anbcpes B. Axo, [IxoH 3.
Xonkpodt, Oxeddpn O. YnemaH; MNep. ¢ aHrn. n pea. A.A. MuHubko .— M. u gp. : Buneswmc, 2003 .—
382 c. : un., Tabn. — Mapan. TuT. n. aHrn. — bubnuorp.: ¢.369-374 .— lNpeam. ykas.: ¢. 375-382 .—

ISBN 5-8459-0122-7.

0) pononHuTenbHasa nuTeparypa:

Ne

NcTouHnk
n/n

5 | CepxBuk, Pobept. ®yHoameHTanbHble anroputmbl Ha C++ / P. Cepxeuk .— M. u gp. : DiaSoft, 2002.
— Y.1-4: AHanns. CTpykTypbl AaHHbIX. CopTupoBka. MNouck .— 2002 .— 687 c. : un. — ISBN 5-93772-
047-4.

6 | Cepxuk, Pobept. ®yHoameHTanbHble anroputmbl Ha C++ / P. Cepxeuk .— M. u gp. : DiaSoft, 2002.
— Y.5: Anroputmebl Ha rpadhax .— 2002 .— 484 c. : un. — lMapan. TuT. n. aurn. — ISBN 5-93772-054-7
.— ISBN 0-201-36118-3.

7 | CepxBuk, PobepT. dyHoameHTanbHble anroputmbl Ha C : Mep. ¢ aHrn. / P. CemxBuK ; NPUHCTOHCKNIA
yH-T .— 3-e n3g. — CI16. n gp. : DiaSoft, 2003. — Y.1-4: AHanus. CTpykTypbl AaHHbIX. CopTUpoBKa.
Mounck .— 2003 .— 670 c. : un. — lMapan. Tvt. n. aHirmn. — ISBN 5-93772-081-4.

8 | Cepxsuk, Pobept. PyHgameHTanbHble anroputmel Ha C : lMep. ¢ aHrn. / P. CeaxBuk ; [NPUHCTOHCKMI
yH-T .— 3-e usg. — CI16., n gp. : DiaSoft, 2003. — 4.5: Anroputmbl Ha rpacax .— 2003 .— C.661-
1127 : un .— lMNapan. TnT. 0. aHrn. — ISBN 5-93772-082-2.

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHble Pecypcbl MHTEPHET):

Ne

NcTo4uHnk
n/n

9 | MAXimal::algo [OnekTpoHHbIV pecypc] : — Pexum goctyna: hitp://e-maxx.ru/algo/

10 | AnropuTmbl: Teopus U npakTuka. Metoabl [QneKkTpoHHbIN pecypc] : — Pexum goctyna:
https://stepik.org/course/217/promo

11 | AnropuTtmbl NporpamMMMpoOBaHUS U CTPYKTYPbl AaHHbLIX [QNEKTPOHHLIN pecypc] : — Pexum gocTyna:
https://openedu.ru/course/ITMOUniversity/PADS/

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne

MNcTOYHMK
n/n

1 | Wwnar, Mepbept. Uckyccteo nporpammupoBanns Ha JAVA : nep. ¢ anrn. / Fepbept Wunar, Dxkenmc
Xonmc .— CI16. [u gp.] : BXB-MeTepbypr, 2005 .— 331 c. : un. — lMapan. TuT. n. aHrn. — MNpegm. ykas.
: ¢.330-331, 4000 3k3.

17. WHdOpMaALMOHHbIE TEXHONOrMU, MUCNONb3yeMble ANA peanusauum y4ebHoWm
AUCUMNNUHBLI, BKIOYasaA nporpamMmmHoe obecne4vyeHne U UHGOPMaALMOHHO-CNpPaBOYHbIE
cucteMbl (Mpy He06Xo0AUMOCTH)

Ne

HanmeHoBaHue
n/n

1 | OpenJDK - 6ennarteH

2 | Cpegna paspaboTkm NetBeans nnu Intellij IDEA (akapgemuyeckas nuueHanst unu sepcus Community) -
GecnnaTHbl




18. MaTepuanbHoO-TeXHU4YecKoe obecneyeHme AUCLUUNIINHLI:

Ne
n/n

HanmeHoBaHue

1

MynbTumeauiHaa nekunoHHas ayamTtopus (kopn. 1a, aya. Ne 479 vnu gpyras nogxogsiias): pabovee
mecTo npenogasaTens: NK-Intel-i3, npoekTop, BuaeokoMmyTaTop, MUKPOhOH, ayanocuctema,
cneumanvanpoBaHHasa Mebernb: 4OCKM MeroBble 2 LWT., CTOMbI U CTyNbsA/NaBkn B KONNYECTBeE,
AOCTaTOMHOM Ans pa3MeLleHns NoToka CTyAeHTOoB; Bbixod B IHTepHeT, gocTtyn kK doHaam yyebHo-
METOAMYECKON JOKYMEHTaLMUN N 3NEKTPOHHBLIM U3LaHUSAM.

KomnbtoTepHbin knacc (kopn. 1a, aya. Ne 382-385 vnu apyrmne nogxogsawme): MNMK-Intel-i3 16 wr.,
cneunanuanpoBaHHas Mebernb: Jocka MapkepHas 1 WT., CTONbI U CTYMbS B KONIMYECTBE, 4OCTAaTOYHOM
ONsl pa3MeLLeHNst akageM1Yeckon rpynnbl (Nogrpynnbl) CTYOEHTOB; Bbixod B VIHTepHeT, 4ocTyn K
doHaam y4ebHO-MeTOANYECKON JOKYMEHTALUN 1 ANEKTPOHHBIM U30aHUSAM.

19. OueHo4HbIe cpeacTBa ANA NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

MopsigoK OLUEHKM OCBOeHMs1 obyvawlwmmucs yd4ebGHOro MaTepuana onpegensieTcs
COAEepXXaHNeM crieQyroLmMx pasaenos ANCLMNINHDI

HanmeHoBaHue o
Ne K - €HOYHbIEe
i LI,VI%’CI].L?/ILI'.'I?'IJ-II/Ial-IbI oanwnﬂe(TM?H NHavkaTop(bl) AOCTUXEHNUS KOMMETEHLNN (I:-lpe,EI,CTBa
(monynsi)
1 BeeneHue B OrliK-3 Orl1K-3.28, Orl1K-3.30, Or1K-3.31, Ol1K-3.33 Ob6s3aTenbHble
npegmeT OrK-7 OrK-7.5, OMNK-7.6, OMNK-7.7, OMNK-7.8, npakTuyeckme
OrK-7.9, OMNK-7.10, OMK-7.11, OMNK-7.12 ﬁ?ﬁi‘::ﬂzg'i
OrlK-1.3 OlK-1.3.4, OMNK-1.3.5 (KOHTpOJ‘Ib.I/I
OLEeHKa
BbINONHEHUS)
2 | OcHoBbl 06BbEKTHO- OrK-3 Or1K-3.28, Ol1K-3.30, OlK-3.31, OlK-3.33 Obg3aTenbHble
OPWEHTUPOBAHHOTO OrK-7 Or1K-7.5, OlK-7.6, OrK-7.7, OlNK-7.8, npaxkTuyeckne
nporpaMMupoBaHns OrlK-7.9, OlK-7.10, OMNK-7.11, OMNK-7.12 ?@ﬁi;‘:ﬂzgﬁ
(vHKkancynayus) OlK-1.3 OrlK-1.3.4, OlK-1.3.5 (KOHTpOJ‘Ib.VI
oLeHKa
BbINOSTHEHUSA)
3 | MNoHaTtue cnoxHoctn | OMK-3 Or1K-3.28, Ol1K-3.30, OlK-3.31, OlK-3.33 Obsa3aTenbHble
anroputma OrK-7 OrlK-7.5, OMNK-7.6, OMNK-7.7, OMNK-7.8, npakTuyeckue
OrK-7.9, OMNK-7.10, ONK-7.11, OMNK-7.12 ﬁ?/ﬁs:angi
OlK-1.3 OrK-1.3.4, OMNK-1.3.5 (KOHTpOJ'Ib.I/I
oLeHkKa
BbINOMHEHUS)
4 | AnropuTmbl OrlK-3 OrK-3.28, Or1K-3.30, OlK-3.31, Ol1K-3.33 Obsa3arternbHble
COPTUPOBKMU: OlnK-7 Orl1K-7.5, OlK-7.6, OMNK-7.7, OrK-7.8, npakTnyeckme
CBOWCTBA, NPOCTble OlMK-7.9, OMNK-7.10, OMNK-7.11, OMNK-7.12 ?@ﬁ%"'a"'g(')"?i
anroputmbl O(n"2) OrnK-1.3 OrlK-1.3.4, OlNK-1.3.5 (KOHTpOJ‘Ib.VI
oLeHKa
BbIMNONHEHUS)
5 | «BbicTpbie» OrlK-3 Orl1K-3.28, Or1K-3.30, OlK-3.31, OlK-3.33 Obsa3artenbHble
anropuTmbl OrlK-7 OrlK-7.5, OMK-7.6, OMNK-7.7, OlK-7.8, npakTnyeckune
COPTUPOBKM OrK-7.9, OMNK-7.10, ONK-7.11, OMNK-7.12 ﬁ?ﬁg:a"‘gé"%
OlK-1.3 OlK-1.3.4, OMNK-1.3.5 (KOHTpOJ'Ib.I/I
oLeHKa
BbINONMHEHUS)
6 Knaccudukaums OlK-3 Ol1K-3.28, OrK-3.30, Ol1K-3.31, Ol1K-3.33 ObsasaTernbHble
CTPYKTYP AaHHbIX, OrK-7 Or1K-7.5, OlK-7.6, OrK-7.7, OMNK-7.8, npakTuyeckue
0630p Konnekuui OrlK-7.9, OlMK-7.10, OMNK-7.11, OMNK-7.12 ?]?Iﬁg;'a"‘g(')"?i
A3blka Java OrllK-1.3 Orl1K-1.3.4, OlK-1.3.5 (KOHTpOﬂb. "
oLeHKa

BbINOSTHEHUS)




7 | OgHocBSA3HbIE U OrlK-3 Or1K-3.28, Or1K-3.30, Orl1K-3.31, OlK-3.33 Obs3aTenbHble
ABycBsi3Hble crimckn, | OlK-7 Or1K-7.5, OlK-7.6, OlK-7.7, OlNK-7.8, npakTuyeckue
CTeku, ovepeam OrK-7.9, OMK-7.10, OMK-7.11, OMNK-7.12 ?]?/ﬁi‘::ﬂzé"?i

OlK-1.3 OlK-1.3.4, OlK-1.3.5 (KOHTPOTb 1
oLeHka
BbIMNONHEHUS)
8 | Oepesbs, oBonyHble | OlK-3 OrK-3.28, Ol1K-3.30, OlK-3.31, OlK-3.33 Ob6gasaTenbHble
hepeBbs noncka OlnK-7 OrlK-7.5, OlK-7.6, OMNK-7.7, OrK-7.8, npakTnyeckne
OlK-7.9, OMNK-7.10, OMNK-7.11, OMNK-7.12 ﬁ‘;ﬂi;‘:gé"ﬁ
OlK-1.3 Ol1K-1.3.4, OlK-1.3.5 (KOHTPOMb 1
OLeHKa
BbINONTHEHUS)
9 | AVL-gepebs Orl1K-3 Orl1K-3.28, Or1K-3.30, Ol1K-3.31, OlK-3.33 Obs3aTtenbHble
OrK-7 Or1K-7.5, Ol1K-7.6, OrK-7.7, OlNK-7.8, npakTn4eckne
Or1K-7.9, Ol1K-7.10, OlK-7.11, OlK-7.12 ?]";‘/ﬁg::ﬂzé"ﬁ
OlK-1.3 OlK-1.3.4, OlK-1.3.5 (KOHTPOTb 1
oLieHkKa
BbINONHEHUS)

10 | 2-3-, 2-3-4-n OlK-3 OlK-3.28, OrK-3.30, OlrK-3.31, OlriK-3.33 Ob6sa3aTenbHble
KpacHO-4YepHble OrK-7 Or1K-7.5, OlK-7.6, OlK-7.7, OMNK-7.8, npakTu4eckme
AepeBbsl OlK-7.9, OMNK-7.10, OMNK-7.11, OMNK-7.12 ﬁ?ﬂﬁ::ﬂzg'ﬁ

OlK-1.3 OrlK-1.3.4, OlK-1.3.5 (KOHTPONb 1
oueHka
BbINOSTHEHUSA)
11 | XewwupoBaHune OrlIK-3 Orl1K-3.28, Or1K-3.30, OlK-3.31, OlK-3.33 Obs3arternbHble
(hash-tabnuupl) OrK-7 Or1K-7.5, OlK-7.6, OrK-7.7, OlNK-7.8, npakTnyeckue
Orl1K-7.9, OlK-7.10, OlK-7.11, OMK-7.12 23ﬁ§:;ﬂzglei
OlMK-1.3 OlK-1.3.4, OMNK-1.3.5 (KOHTPOTb 1
oLieHKa
BbINONHEHUS)
12 | OcHoBbI TEOPUK OrlK-3 Orl1K-3.28, Or1K-3.30, OlK-3.31, OlK-3.33 Obsa3arternbHble
rpagos OrnK-7 OlK-7.5, OMNK-7.6, OMK-7.7, OMNK-7.8, npakTnyeckue
OlMK-7.9, OMNK-7.10, OMNK-7.11, OMNK-7.12 ﬁ?ﬁﬁ:a"‘gé"?i
OrK-1.3 OrlK-1.3.4, OlNK-1.3.5 (KOHTPOb 1
OL/eHKa
BbINOSTHEHUS)

13 | Obxoga rpados, OrliK-3 Or1K-3.28, Or1K-3.30, OlK-3.31, OlK-3.33 Obs3arternbHble
MOUCK B FMyGuHYy, OrK-7 Or1K-7.5, OlK-7.6, OrK-7.7, OMNK-7.8, npakTuyeckue
MOVCK B LUNPUHY OrMK-7.9, OMK-7.10, OMK-7.11, OMNK-7.12 ziﬁs;"a'ﬂﬂzé"i

OlK-1.3 OlK-1.3.4, OMNK-1.3.5 (KOHTPOTb 1
OLleHKa
BbINONHEHUS)

14 | ONTUMMN3aLMOHHbIE OriK-3 Orl1K-3.28, Orl1K-3.30, Or1K-3.31, Ol1K-3.33 Obsa3artenbHble
anropuTMbl Ha OnK-7 OlK-7.5, OlNK-7.6, OMNK-7.7, OrkK-7.8, npakTnyeckne
rpacpax (kpaTyaiiume OrK-7.9, OMK-7.10, OMK-7.11, OMNK-7.12 3afaHna n3
nyTv, MMHUManbHoe | OlK-1.3 OrlK-1.3.4, OlNK-1.3.5 nyHkra 20.1
OCTOBHOE epeBO) (KoHTPONL 1

OL/eHKa
BbINOSTHEHUS)

15 | Mpumepbl OrlK-3 OrK-3.28, Ol1K-3.30, OlK-3.31, OlK-3.33 Obs3arternbHble
npaktuyecknx 3agady | OlK-7 Orl1K-7.5, OlK-7.6, OMNK-7.7, OrK-7.8, npakTnyeckue
Ha rpadax OrK-7.9, OMNK-7.10, OMK-7.11, OMNK-7.12 ﬁ?ﬁgﬂ:gé"ﬁ

OlMK-1.3 OlMK-1.3.4, OMNK-1.3.5 (KOHTPOTb 1
OLleHKa
BbINONIHEHUS)
lMpomexyToyHasa aTTecTauns MepeyeHb
dopMa KOHTPONSA — aK3aMeH BOMPOCOB K

3K3aMeHy u3
nyHkTa 20.2




20. TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYECKUE MaTepuansbl, onpeaensiowiuve
npoueaypbl oLleHMBaHusA
20.1 TeKywwyMin KOHTPOSb yCNeBaeMocTu

KOHTpOJ'Ib ycnesaemMoCT no AncumniimHe oCywecTBndaeTCAa C NOMOLLBbIK KOHTPOMA BbINOJTHEHUA
00s13aTeNbHbIX NpPakTU4eCKnx 3agaHun. I'Iepel-leHb 3a0aHun:

Ne

a/n 3agaHue

1 | 3apgaya 1 — NHkancynauus (>= 30 nHanBMAOyanbHbIX BapuaHToB, pa3MeLleHbl Ha 06LLea0CTYNHOM
ancke B cetn PKH)

2 | 3agaya 2 — CesisHble cnuckn (>= 30 nHAMBMAYaNbHbLIX BAPUAHTOB, pa3meLLeHbl Ha 0bLweoCTynHOM
ancke B cetn PKH)

3 | 3agaua 3 — Ctekn n ovepeam (>= 30 nHaMBuAyasnbHbIX BApMaHTOB, pa3MeLLeHbl Ha 00LWenoCTYNMHOM
ancke B cetn ®KH)

4 | 3apaya 4 — Coptuposku (>= 30 nHanBmMayanbHbIX BapuaHTOB, pa3MmelleHbl Ha 0bLLea0CTyNHOM aucke
B ceTn ®KH)

5 | Bagava 5 — [lepeBbs (>= 30 uHguBmnayanbHbIX BapuaHToB, pa3meLleHbl Ha 06LLea0CTyNHOM ANCKE B
cetn ®KH)

6 | 3apaya 6 — CnoBapwu (Ha ocHose gepesbeB unn hash-dyHkumn, >= 30 HANBUAYanNbHbLIX BapUaHTOB,
pa3MelleHbl Ha obwegoctynHom gncke B cetn OKH)

7 | 8apaya 7 —padbl 1 (>= 30 nHAMBMAYanNbHbBIX BAPMAHTOB, pa3meLLeHbl Ha obLwea0CTyMHOM OUCKE B
cetn ®KH)

8 | 3apgayva 8 — Npadbl 2 (MHTEepaKTUBHOE pefakTupoBaHue rpada, >= 30 MHauBMAYanbHbIX BAPUAHTOB,
pa3MelleHbl Ha obuwegocTynHom ancke B cetn KH)

20.2 NMpomexyToyHasa aTrectaums

[nsa oueHnBaHns pe3ynbTaToB 00YyYEeHUsI Ha 3a4eTe UCMOoNb3yTCA criefyolme cogepaTenbHble
nokasatenu (opmynmpyeTcs C y4eTOM KOHKPETHbIX TpeboBaHUN ANCLMNINHBI):

1) 3HaHWEe TeopeTMYecKMX OCHOB y4ebHOro marepuana, OCHOBHbIX OMNpeAeneHuin, MOHATUA U
NCNonNb3yemMon TEPMUHOSOTNN;

2) ymeHune npoBoanTb 0B6OCHOBaHWE U NpeacTaBneHne OCHOBHbIX TEOPETUYECKUX U NMPaKTUYECKMX
pe3ynbTatoB (TEOPEM, anroputMoB, METOAMK) C UCMOMb30BaHMEM MaTeMaTUYeCKMX BbIKNagoK, Orok-
CXeM, CTPYKTYPHbIX CXEM U CTaHOAPTHbLIX ONUCAHWUIA K HUM;

3) ymMeHve CBA3bIBaTb TEOPUIO C NPAKTMKOW, UNSOCTPMPOBaTb OTBET NpMMepaMu, B TOM 4uche,
COOCTBEHHbIMW, YMEHWNE BbISIBNSATbL U aHaNM3MpoBaTb OCHOBHbIE 3aKOHOMEPHOCTW, MOSMYyYEHHbIE, B TOM
yncne, B XoA4e BbINOHEHUSA NabopaTopHO-NPaKTUYECKNX 3a4aHu;

4) ymeHue OOOCHOBbIBaTb CBOW CYXAEHWUS UM MNPOdECCMOHANbHYI0 MO3MUMIO MO M3naraeMomy
BOMpOCY;

5) BnageHue HaBblkaMy NPOrpaMMUPOBAHUA U IKCMEPUMEHTMPOBAHMSA B pamMKax BbIMOSTHAEMbIX
nabopaTopHbIX 3a4aHUN;

PasnnyHble koMOMHaUUWM NepeyvnCrneHHbIX MNoKasaTenen onpeaensiT KpuTepuum OLEeHUBaHMWSA
pe3ynbTaToB 006y4YeHUs (CHOPMMPOBAHHOCTM KOMMETEHLMIA) Ha 3a4eTe:

— BbICOKUI (yrnybneHHbIN) ypoBeHb CHOPMUPOBAHHOCTN KOMMETEHLUNN;

— MOBbIWEHHbIN (MPOABUHYTHIN) YPOBEHb COOPMMPOBAHHOCTM KOMMNETEHLWNA;

— NOpPOroBbIN (6a30BbIN) YpOBEHb COOPMUPOBAHHOCTU KOMMETEHLNNA.

[ns oueHnBaHMA pe3ynbTaTtoB 00y4YeEHNs Ha 3a4eTe C OLIEHKOW Ucnonb3yeTcsa 4-6annbHas Lwkana:
KOTIINYHO», «XOPOLLOY, «yAOBNETBOPUTENBHO», KHEYAOBETBOPUTENBHOY.

CooTHoLWeHNe nokasaTenen, KpUTEepMeB U LUKamnbl OLEHMBaHMS pes3ynbTaTtoB O0y4eHust Ha
3K3ameHe npeacTaBneHo B cnegyowen tabnuue.

YpoBeHb
. cchopmmpoBaH LLikana oueHok
Kputepun oLieHMBaHNS KoMNeTEHLNIA
HOCTU
KOMMEeTEHLMN

CTygeHT BnageeT OCHOBHbIMW MOHATUSAMM y4ebHOM AuCUMnWHbI, | [NOBbILEHHbIN OTnnyHo
MOXET MOACHUTb BONBLUMHCTBO MPUHLMMOB Ha NpMMepax; BOBPEMS YPOBEHb
cAan BCe nMpaKTU4eckue 3afaHusi, KOTOpble BbINOMHEHbl Ha
BbICOKOM YpOBHE, 63 ABHbIX OLUMGBOK.




YpoBeHb
_ cdopmmpoBaH LLikana oueHok
Kputepun oueHnBaHns KOMAETEHL I
HOCTU
KOMMETEHLMN

CTyoeHT Bnageet OCHOBHbIMM MOHATUSAMMW y4eOHOW AMCLMMIMVHBI, baszoBblii XopoLo
O[IHaKo B OTBETaX Ha HEKOTOPble BOMPOCHI JONYCKaeT HETOUYHOCTY; YpPOBEHb
cOan Bce npakTU4eckuMe 3afaHusi, 0OHaKO K HEKOTOPbIM peLLeHUsM
CTyA€EeHTa y npenogasaTtens eCTb 3amevaHus.
CTyneHT 3HaeT OCHOBHbIe onpeaeneHnst n3 ydebHom ANCUUNANHBI, MoporoBkin YooBneTBOpUTENbLHO
OAHaKO MOSICHUTb MHOIME MOHSATUS Ha MpuMepax 3aTpyaHAeTCs; YpPOBEHb
coan 6Gonblyld  YacTb  MpaKkTUY4eCKUX  3afaHui,  OJHaKo
NPOAEMOHCTPMPOBAaHHbIE  PELUEHNS COAepXaT CYyLIEeCTBEHHbIE
oLmnobKuN.
CTygeHT nyTaeTcs B OCHOBHbIX MOHATMAX Y4€OHOW ANCUUMIUHBI, He - HeynosneTtsopu-
MOXeT NPUBECTU NPUMEPBbI; HEe caan OoMbLUYH YacTb NPaKTUYECKNX TenbHO
3agaHun.

[MepeyeHb BOMPOCOB K 3K3aMeHy (3a4eTy):

Ne

/n Bonpoc
1 | lNoHATME CROoXHOCTM anroputma
2 | MNpakTnyeckme Nnpuembl OLEHKM CIIOXHOCTW anropntMoB
3 | CopTtuposka cnugHnem (merge sort): nges, peanvsaums, oLeHka CINoXHOCTU
4 | Boictpas copTupoBka (quick sort): nges, peanusauusi, oueHKa CroXHOCTH
5 | NMupamngansHas copTupoBka (heap sort): nges, peannsaums, oueHKa CrnoXHOCTH
6 | CopTupoBkM «B6e3 CpaBHEHUIN»: COPTMPOBKA NogcyeTom (counting sort), 6novHas coptupoBka (bucket

sort)

Knaccudvkauns CTpyKTyp AaHHbIX, 0630p KNaccoB-KONNeKumnn ctaHgapTHon 6ubnmoTekun a3bika Java

7
8 | MpuHUMNEI peanu3auny CTPYKTYP AaHHbIX B BUAE KINacCoB C NPUMEHEHUeM UHKaNcynsauum
9 OpaHocBA3HbIE CNUCKU

10 | [IBycBsA3HbIE CNIUCKM

11 | Peanusauus cteka 1 ovepeav B BUAE CBSA3HONO cnucka

12 | Oyepedpb C NPUOPUTETOM: Maes, BO3MOXHble BapnaHTbl 3P(EKTMBHON peanv3aunm

13 | JepeBbs: TepMUHONOrKs, 06xoa 1 cnocobbl 0TOOpaXKeHUs AepeBbEB, ABONYHbIE OEPEBbS

14 | [lBounyHble gepeBbs NoMcKa: OCHOBHbIE onepauumu, NoHATUe cGanaHcMpoBaHHOCTY AepeBa

15 | Peanusauns mHoxecTtBa (Set) u cnoapsa (Map) Ha ocHoBe ABOMYHOrO AepeBa Novcka

16 | AVL-gepeBbs: nges, onepauun BCTaBku U yaaneHus, banaHcuposka (R-/L-, RL-/LR-noBoOpoThI), OLEeHKa
CNOXHOCTU ornepauun

17 | 2-3- n 2-3-4- gepeBbs: nges U OCHOBHbIE onepaumm, OLeHKa CIoXHOCTH

18 | KpacHo-4epHble gepeBbsi: naes U OCHOBHbIE onepaLmm, oLeHKa CroXHOCTH

19 | Hash-tabnuubl: noHsTue hash-yHKkumnm, KONnNnsmmn n cTtpaTerum nx paspeLleHms

20 | Peanusaumsa mHoxectsa (Set) n cnosaps (Map) Ha ocHoBe hash-tabnuupl

21 | 'padbbl: OCHOBHbIE NOHATUSA 1 ONpefeneHusl, cnocobbl 3agaHns (XxpaHeHust) rpados

22 | Peanusaumnsa obxoga rpados (moucka) B rMyOuHY 1 LUIMPUHY

23 | OTobGpaxeHue rpados ¢ nomoLbio 6ubnmotekn Graphviz

24 | Anroputm [enkcTpbl

25 | Anroputm bennmaHna-®opga

26 | Anroputm $rnonga-Yopuwenna

27 | Anroputm lMpuma

28 | Anroputm Kpackana

29 | lNpvMepbl NpakTUYeCcKNX 3aay, KoTopble CBOAATCA K 3afayam Ha rpadax

20.3. MMpuBenéHHble HWXe 3aAaHMA peKoMeHAyeTCA WUcCnonb3oBaTb MNpPU  NpoBeAeHUU
ANarHoCTM4YeCKUX paboT Ans OLeHKM OCTAaTOYHbIX 3HAHMWA NO AUCLUNNIUHE

KoMmnerennusa OTTK-1

Bonpockl ¢ MHOKecTBeHHBIM 0TBeTOM (10)



3.

Bri6epuTe Bce BepHBIE ISl OAHOCBSI3HOTO CITUCKA YTBEPKICHHUS:

Ka/ip1ii 21eMEHT TaKOTo CITUCKA COJICPIKUT CCHUTKY (yKa3aTelb) Ha CISIYIOIINN JIEMEHT CIHCKA.
OMHOCBSI3HBIE CIIUCKHA MOXHO HCIIOJIb30BaTh TOJBKO JUISI XPAHEHHUS IENTbIX YUCEIT.

OHOCBSI3HBIN CIIUCOK MOXKET OBITh UCTIOIB30BaH JIJIsl pEATU3aIliU CTEKA M OUEPEIH.

JIOCTYI K POU3BOIBHOMY JIEMEHTY CITUCKA IO HHIEKCY OCYIIECTBIISICTCS 3a JMHEHHOE BPEeMs
(ot pa3Mepa crucka).

BriGepuTe Bce BepHBIC YTBEPXKACHUS I aaropuTMa ObicTpoid coptrpoBkH (QuickSort):

C moMoIIpI0 OBICTPOI COPTHPOBKU MOKHO COPTUPOBATH TOJIEKO YUCIIOBBIC JaHHBIC.

Cpennee Bpems pabotsl cocraBisier O(n*log(n))

MoxeT ObITh peaTu30BaH PEKYPCUBHO.

SIBIII€TCSl YCTOMYMBBIM QITOPUTMOM COPTHUPOBKH (PaBHBIE AJIEMEHTHI COXPAHSIOT CBOE B3aMMHOE
pacIoyIo’KEHNE OTHOCHTENBHO JIPYT APYTa).

VYkaxkute, Kakue alropuTMbl padoTaroT 3a norapudpmudeckoe Bpems — O(log(n)), ecnu peub uaet

0 HanOomee 3 PEKTUBHBIX peaTU3aIUsiX:

7.

ITOUCK 3JICMCHTA B OTCOPTUPOBAHHOM MACCHBEC;

IIOUCK 3JICMCHTA B CGaJ'IaHCI/IpOBaHHOM JABOHUYHOM ACPCBC IIOHUCKA,
MMONUCK MUHUMAJIBHOTO PACCTOAHUA MCXKAY ABYMs BEPIINHAMU rpacpa;
3aIIMCb 3HAYCHUS B MAaCCUB 110 MHIACKCY.

BriGepuTe BepHBIC onpenenaeHus 1BOnYHOoro aepesa moucka (IJ11T):

JAII — 3T0 1BOMYHOE IEPEBO, TAE KAXK/IBIMA AJIEMEHT — YUCIIO.

JUIII — 5T0 1BOMYHOE 1EPEBO, B KOTOPOM BCE Y3JIbl, 3d HCKIFOYEHUEM JINCTHEB, COJEPKAT BA
JIOYEPHUX Y3JIa.

JII — 5T0 NBOMYHOE 1epeBO, IS KAXKJIOTO y3J1a KOTOPOrO CIPABEINBO YTBEPKICHUE:
3HAaYEHUE JIEBOTO MIOTOMKA MEHbIIIE 3HAYEHHS Y3714, a 3HAUEHUE MPABOTO MOTOMKA OOJIbIIe
3HA4YEHMS y3JIa.

JAII — 3T0 1BOMYHOE IepEBO, I KaXKI0T0 y3j1a KOTOPOro CIIPAaBEMINBO YTBEPKICHHUE: BCE
3HAYEHUs B JIEBOM JUIA y3J1a MTOAAEPEBE MEHBIIE 3HAYEHUS y3J1a, & BCE 3HAUYCHUS B IIPABOM ISt
y371a nojjepene 0oJiblie 3HaYeHUsI y3Ja.

Bri6epute Bce BepHbIE YTBEPKICHHUS ISl CBSI3HOTO rpada:

CBs3HbIH rpad COAEPKUT OJTHY KOMIIOHEHTY CBA3HOCTH.

Cas3HbIl rpad HE MOXKET OBITh B3BELICHHBIM.

Crenenb 1100011 BEpLINHBI CBA3HOTO Ipad)a HE MOXKET ObITh MEHBIIE 2-X.
CBs13HBIM rpad 00s13aTENBHO COACPKUT KAK MUHUMYM OJIMH ITUKJI.

Bri6epute BepHBIE YTBEPKACHUS TSI IBYCBSA3HOTO (JIBYHAIPABICHHOT0) CIIHMCKA:

JIByCBSA3HBIN CIIMCOK B JIBa pa3a JJIMHHEE MPU OJHOM M TOM K€ KOJIMYECTBE AIIEMEHTOB.
[Tepebupars 25meMeHTHI (OCYIIECTBIISATH UTEPAITUIO 110 IIEMEHTAaM) B IBYCBS3HOM CITHCKE MOYKHO
KaK B MPSIMOM (OT TIEPBOTO 3JIEMEHTA K MOCIEeIHEMY), TaK U B 0OpaTHOM MOPSIIKE.

TonbKO IBYCBSI3HBIN CITUCOK MOKET OBITH MCTIONB30BaH JIJIsl PEaIM3aIlii OuepeIu.

TonbKo BYCBSI3HBIN CIIMCOK MOKET OBITh MCTIOJIb30BaH JIJISI peaIM3allii CTeKa.

AJ'IPOpI/ITM COCTOMT U3 2-X MOCJIeIOBaTEIbHO BHIMIOJHAEMEIX YacTel. BeraucnurenpHas

CITOKHOCTB TIepBoii gacTn anroputma — O(n?), Bropoif — O(n). KakoBa BEIMHCINTENBHAS CIOXKHOCTH BCETO
anroputma’?

o(n)
o(n?)
o(n®

I[HH OMpCaACIICHUA BBIUHMCIIMTEILHOM CIIOKHOCTH BCETO aJIropuT™Ma HEAOCTATOUYHO JAaHHBIX.



8. BriGepute Bce BepHBIC YTBEPKICHUS 7151 KpacHO-4epHBIX aepeBbeB (KU/JI):

B y3nax KYJ] MOTyT OBITH TOJBKO LIEJIbIE YHCTIA.

KY/I siBnsiroTCsl AEpEBbIMHU ITOKCKA.

ITouck snementa B K4/I ¢ n y3namu nmeet ciioxkHocTs O(n).

3HaueHue B KOPHEBOM Y3Jie JiepeBa, MOCIIe ero J00aBICHHs, HUKOT/Ia HE MEHSETCH.

9. BriOepute Bce BepHbIC YTBEPIKICHHS IS alroputMa J{eiKeTpsi:
e ANTOPUTM HAXOJUT KpaT4aWIINe IyTH OT OJHOMN M3 BEPIIUH rpada 10 BCEX OCTAIBHBIX.
e AJNTOpUTM HAaXOIUT KpaTyaiiue MmyTH MEXy Bce TapaMH BepIiuH rpada.
e AJTOpPUTM MOXXET PUMEHSATHCS KaK B HEHAIPABJICHHBIX, TAK ¥ B HAIIPABJICHHBIX rpadax.
e AJNTopuT™M MOXET padboTarh ¢ rpadamMu ¢ pedpaMu ¢ OTPHUIIATEIILHBIM BECOM, €CJIH KOJI-BO BEPIIHH
B rpade 4eTHoe.

10. Bri6epute Bce BepHbIC YTBEPKACHUS IS XCI-TaOIHII:
e Xemnr-taOuuibl — oauH U3 3P PEKTUBHBIX BAPUAHTOB PEATH3AINH CIIOBAPEH TaHHBIX
(accoaTuBHBIX MACCUBOB).
e Jlnst Toro, YTOOBI KAKOW-JTH TUIT JAHHBIX MOXKHO OBLIIO UCIIOJIb30BaTh B KAYECTBE KJIIOYA B XEIlI-
TabJIMIax T0CTaTOYHO, YTOOBI ISl ATOTO TUIa ObLIA OMpeiesieHa Onepalys CpaBHEHUS.
e B kadecTBe KiIIOUCH B XENI-TA0JIMIIaX MOKHO MCIIOJIB30BATh CTPOKH.
e 3anuch eMeHTa B Xel-Tabnuily no kiouy B cpeaaem tpedyer O(log(n)) Bpemenu.

Bonpocs! ¢ kOpoTKuM 0TBEeTOM (5)

1. Jlnist B3BenIeHHOTO rpada, MPUBEICHHOTO Ha KAPTHHKE HUXKE, YKa3aTh BEC MUHUMAIILHOTO
OCTOBHOTO JiepeBa’?

,\ 8
S | 3
Yo

a7
e

2. B nauBHOe (mpuMUTHBHOE, 0€3 OaTaHCUPOBKH) ABOMYHOE JEPEBO MOUCKA, KOTOPOE BHAYaje
ITyCTOE, MTOCJIEI0BATEIBHO BCTABIISIIOT CIEYIOIINE 3HAYEHUS:
591324678
Kaxoli BBICOTBI IEPEBO B UTOTE MOIYIUTCS ?
OrtseT: 5

>
)

Ortser: 41

3. B AVL-znepeBo, moka3anHoe Ha pUCYHKE HIXKe, Jo0aBiseTcs 3HaueHue 65. Kakoe 3naueHue npu
3TOM OKaXKeTcs B BEPIIMHE JiepeBa mocie 0aaaHCUpOBKU?



39

23 69
60 73
Ortser: 60
4, BeimosnHsercs crneayoomuid hparMeHT Koja:

int[l]a={1, 3, 4, 7, 4, 3, 2, 4, 3, 4, 2, 4, 3, 3, 11};
Map<Integer, Integer> map = new HashMap<>();
for (int v: a) {
int n = map.getOrDefault(v, 8);
map.put(v, n + 1);
}
Kaxoe MmakcumanbHOE 3HaueHue (0OpaTuTe BHUMaHUE, 3HAaYE€HUE, HE KIto4) Oy/IeT COJIepKaThCs B

CJIOBape map IocJie BBIMOIHEHHS 3TOro pparMeHTa’?
OtseT: 5

S. HeopueHnTupoBaHHbIH B3BENICHHBIH I'pad), COCTOSAINI U3 BEPIINH, MPOHyMepoBaHHbIX oT 0 10 7,
3aJ]aH B BUJIE CIIEYIOUIEH MaTpHIIbl CMEXKHOCTH (HOMEpa CTPOK U CTOJIOI0B HyMepyroTcs Takxke ¢ 0-11s1 u
COOTBETCTBYIOT HOMEPAM BEPIIHH, IyCThIE SUEHKU — OTCYTCTBUE peOpa MEXAY COOTBETCTBYIOLIUMHU
BEPLIMHAMH):

14 17 10
3 4
5 17
14 8
17 3 8 14
10 5 8 11
14 8 3
4 17 11 3
KakoBo kpaTuaiimee paccrosiuue Mexay BepmrHaMu 0 u 1?
Ortger: 20
Bonpocsi pa3Bepuythbie (5)
1. Omucarp anroputma JleWKkeTpsl (pemraemast 3aja4a, UCIOIb3yeMbIe CTPYKTYPHI JaHHBIX,

BBITIOJTHSIEMBIC JIEHCTBHSI, MATEMAaTHYECKasl CII0KHOCTh anroputma). [IpommttoctpupoBats paboTy

JTAHHOTO AJITOPHUTMA IO IIIaraM Ha KakoM-JIHO0 TToKa3aTeIbHOM mpumepe (rpad aJis npuMepa
MPUIYMATh).

KpnTepnn O CHUBaAHHUsA 0TBETA



Kpurepun oniennBanus [ITkana oneHoK

OO6yuaromuiicss TpUBOAUT aOCOIFOTHO Ornuuano (90-100
IIPABWIBHOE ONMCAHUE AJITOPUTMA U IEUCTBUH, 0anoB)

KOTOpbI€ BBIMOJIHSIOTCS Ha KaXKJ1oM mmare. Jlis
Ka)KJIOTO I1ara BEPHO MPUBEICHBI
IepEeCUNUTHIBAEMbIC 3HAUCHHS B UCIIOIb3YyEMBbIX

aJITOPUTMOM CTPYKTypax JaHHBIX.

O6y11aIOH_[I/II/ICH IIPUBOAUT IIPABUIJIBHOC XOpOIHO (70_80

OIIMCaHUE AJITOPUTMA U ICHCTBUM, KOTOPBIE 6aIUIoB)

BBIIMTOJIHAKOTCA HAa KaXXJ0M 11arc, HO B
OOBSICHEHHUAX UJIH B WIFOCTpAallri aJIroOpruTMa
€CTh MCJIKMC HCTOYHOCTH UJIN OITYIICHBI

Kakue-1u00 Ba)KHbIE JAcTalln.

B onmcanuu anroputMa conepkarcs ommoOKH, Y10BIETBOPUTEIBHO
HO C L[EJIOM CYTh JIFOPUTMA IIOKa3aHa (50-70 6anoB)
IIPaBUWIBHO.

CyTb anropurMma OnvcaHa HempaBUIbHO WIIH Ke HeynosneTBopurtenbHO
B WJUTIOCTPAIIUM aJITOPUTMA TI0 II1araMm Ha (menee 50 6awoB)
KOHKPETHOM IIpHMepe 00yJaromuiics
JI€MOHCTPHUPYET HETTOHUMaHHe PadoThI
aNropuTMa.

2. Omnmucarb CXeMaTUYHO KOI Ha JIF000M SI3BIKE nporpaMMupOBaHusl, KOTOpHﬁ Ha OCHOBC CBA3HBIX

CITMCKOB pCAIN3YCT CTPYKTYPY AaHHBIX «Ctex» (BKJIIO‘IaH OCHOBHBIC OHepaI_II/II/I).

Kpurtepuun ouneHnBanusi oTBeTa

Kpurtepuu orieHuBaHust [IIkana orieHOK
OOyuaromuiics MpUBOAUT aOCOITIOTHO Omimuno (90-100
MPABWIHHYIO PeaTu3aIfuio HeOOXOIUMBIX 0amnoB)

CTPYKTYP JAHHBIX U OCHOBHBIX ONE€pALIUH.

OOy4aromuiics MpUBOAUT a0OCOTIOTHO Xoporo (70-80
MPAaBUWJIBHYIO peaN3alMIi0 HEOOXOIUMBIX 6anoB)
CTPYKTYP JaHHBIX U OCHOBHBIX ONEpaIyii, HO B

peaim3anuu €CTb MECJIKNC HECTOYHOCTHU.




B npuBeneHHOM Kojie copiepikarcs OMMOKH, HO B
1IEJIOM HJIes pean3alliy CTeKa Ha OCHOBE
CBSI3HOTO CIIMCKA OTpa)keHa BEPHO.

Y10BIETBOPUTEIBHO

(50-70 6am10oB)

Koz He cooTBeTCTBYET 3a7a4e WK COACPIKUT
rpyObIe OIMUOKH, IEMOHCTPUPYIOIIHE, YTO
00yYaroIINiiCs He TOHUMAET MIPUHIIUT PAOOTHI
CTEKa, peaTM30BaHHOTO Ha OCHOBE CBS3aHHOTO

CIIMCKa.

HeynosneTrBopUTENBHO
(menee 50 6amnoB)

3.

Omnwucath CXeMaTUYHO KOJ] Ha JTIOOOM SI3bIKE IPOTPAMMHUPOBAHHS, KOTOPBII Ha OCHOBE CBSI3HBIX

CIIMCKOB pealu3yeT CTPYKTYpY JaHHbIX «Ouepenby» (BKIII0OUas OCHOBHBIE ONIEPALIUN).

KpnTepnn OLICHUBAHUsA OTBETA

Kpurepun onennBanus

[IIkasa orieHOK

OOyuaromuiicst TpuBOAUT aOCOIFOTHO
MPAaBUJILHYIO Peajn3aliio HEOOXOTUMBIX
CTPYKTYp JaHHBIX ¥ OCHOBHBIX OIEPAIIUiA.

Otauuno (90-100
0asIoR)

OO6yyaromuiicss TpUBOAUT aOCOIFOTHO

Xopormro (70-80

MPaBUJIBHYIO Peajn3aliio HEOOXOAUMBIX 6anoB)

CTPYKTYp JaHHBIX ¥ OCHOBHBIX OIepaluii, HO B

peann3anny €CTb MEJIKUE HETOYHOCTH.

B npuBeneHHOM Kojie coeprkarcs OMUOKH, HO B VY1OBIETBOPUTEIBEHO

LEJIOM UACA pCain3allu OUCPEAN Ha OCHOBC
CBA3HOI'O CITMCKaA OTpaX€Ha BEPHO.

(50-70 6amtoB)

Koz He cooTBETCTBYET 3a7a4e WU COAEPIKUT
rpyOble OIIMOKH, IEMOHCTPUPYIOIINE, YTO
oOy4aromuiics He TOHUMaEeT MPUHLUI PabOThI
O4Yepean, PeaIn30BaHHON Ha OCHOBE CBSA3aHHOIO
CIIHCKA.

HeynosneTBopuTenbHO
(menee 50 6amnoB)

4.

Onucarb IMPUHIHUIT pCaIn3alun CJIOBApst Ha OCHOBC XCIJ_I-TaGJ'II/ILILI. HpOI/IJIJ'IIOCTpI/IpOBaTL O6H_IyIO

CTPYKTYpY XeII-TabJIUIbl U TPUHLIUI PaOOTHI.

Kpurtepuu ouneHnBanusi oTBeTa

Kpurepun oniennBanus

IIIkana oeHOK




OO6yuaromuiicss TpUuBOAUT aOCOFOTHO
MPAaBWJIBHOE ONUCAHUE WU U TIPUHIIAIIOB

paboTHI Xeu-Taluil.

Ommuuano (90-100
0aJToB)

OOyJaromuiics MpUBOAUT OMTMCAHUE UJICH U

Xoportio (70-80

MPUHIIMIIOB Pa0OThI XeII-TabJINII, HO 6anos)

HEKOTOPBIE Ba)KHBIC aCIICKThI pealii3aliui He

MMOKa3aHBbI.

OOyyaromuiics: TPUBOIUT B IIEIIOM VYIIOBIETBOPUTEIHHO

MPaBUJIbHOE OMHUCAHUE OTTMCAHUE UJIEHU U
MIPUHITUIIOB pabOTHI XEII-Ta0IHII, HO B JIETAJISX

COACPIKATCA OIIOKH.

(50-70 6am10oB)

[TpuHIKITBEI paOOTHI XEII-TA0JUI] OTTUCAHBI
COBEPILICHHO HEMPaBUILHO WJIM BOOOIIE HE

OIIMCaHBI.

HeynosneTBopuTenbHO
(menee 50 6amnoB)

HOSICHI/ITB, B UCM 3aKJIHOYaCTCA CYTh aCHMIITOTHYECKOU OLCHKHU CJIOXHOCTH aJITOPUTMOB C

nomotibio o6o3HaueHust O(f(n)). [IpuBectu npumepsl.

KpnTepHn OLICHUBAHUsA OTBETA

Kpurepun oueHnuBanust

[IIkaia orieHOK

OOyuaromuiics MpUBOAUT a0OCOTIOTHO
MPaBUWIHLHOE OMpeielieHne/00bsICHEHHUE s
ACHUMITOTHYECKOHN OLIEHKHU CIO0KHOCTH U
MpaBUJIbLHBIC IPUMEPHI.

Otauuno (90-100
0aJioB)

OOyuaromuiics NpuBOAUT B LIEJIOM

Xoporo (70-80

MPaBWIHLHOE OMpeielieHne/00bsICHEHUE s 0anoB)
ACHUMIITOTUYECKOM OIIEHKHU CIOKHOCTHU, HO C

HEeOOJIBIIINMI HETOYHOCTSIMH.

[To oTBeTy 0OyUaromero NOHITHO, YTO B I[EJIOM YIOBIETBOPUTETHEHO

OH MpPaBUJIBbHO MOHUMACT CYTh OLICHKHU
CJIO)KHOCTH aJITOPUTMOB, HO JIaTh CTPOTOE
orpeiesieHne/00bsICHEHNE HE MOXKET, B
MpUMepax MOTYT COJIEpPKaTh OIIMOKH.

(50-70 6amtoB)

[To oTBeTy 00yJaromerocst MO>KHO ClieiaTh
BBIBOJI, YTO CYTh OLIEHKH BBIUUCITUTEIBHON

CJIOKHOCTH aJITOPUTMOB OH HEC ITIOHUMACT.

HeynosierBopuTensHO
(menee 50 6amoB)




8.

Komnerenuumsa: OIIK-3

Bonpocsl ¢ MHO:KecTBeHHBIM 0TBeTOM (10)

BBI6€pI/ITC BCC BCPHLIC OJII OAHOCBA3ZHOTO CIIMCKA YTBCPIKACHUA:

Ka/ip1ii 2JIeMEHT TaKOTO CITUCKA COJICPIKUT CChUIKY (yKa3aTelb) Ha CICAYIOIINN JIEMEHT CITHCKA.
OHOCBSI3HBIE CIIUCKUA MOXHO HCIIOJIb30BaTh TOJIBKO JUISI XPAHEHHUS IENTbIX YUCEIT.

OAHOCBSI3HBIN CIIUCOK MOKET OBITh MCIIOJB30BaH /ISl PeaT3allii CTeKa H OUYePE/IH.

JlocTym K MPOU3BOJILHOMY AJIEMEHTY CIHCKA [0 HHJIEKCY OCYIIECTBIISETCS 3a IMHEHHOE BpeMs
(ot pa3Mepa criucka).

BriOepure Bce BepHbIE YTBEPKACHUS ISl alropuT™Ma ObIcTpoit coptupoBku (QuickSort):

C momo1bio OBICTPO COPTUPOBKH MOYKHO COPTHPOBATH TOJIBKO YHCIIOBBIC IaHHBIE.

Cpennee Bpems pabotsl cocraBisier O(n*log(n))

MoskeT OBITh pean30BaH PEKYPCHBHO.

SIBnsieTcst yCTOMYHMBBIM QITOPUTMOM COPTHPOBKH (PaBHBIE 3JIEMEHTHI COXPAHSIOT CBOE B3aMMHOE
pacroyio’keHNe OTHOCHTENBHO JIPYT APYTa).

VYkaxute, Kakue alropuTMbl paboTtaroT 3a Jorapugmuueckoe Bpems — O(log(n)), ecnu peub uaet

0 HanOomee 3 PEKTUBHBIX peaTU3aIUiX:

10.

11.

12.

ITOUCK 3JICMCHTA B OTCOPTUPOBAHHOM MACCHBEC;

ITIOMCK 3JICMCHTA B C6aHaHCI/Ip0BaHHOM JABOUYHOM JACPCBC MMOMCKA,
IMOMCK MUHUMAJIBHOT'O PACCTOAHUA MCXKIAY ABYMS BEPIIMHAMU rpa(ba;
3aIMCbh 3HAYCHUS B MAaCCUB I10 NHICKCY.

BriGepuTe BepHBIC onpenenaeHus 1BonYHoro aepesa moucka (1J111):

JAII — 3T0 1BOMYHOE IEPEBO, IAE KAXK/IBIMA AJIEMEHT — YUCIIO.

JUIIT — 5T0 1BOMYHOE IEPEBO, B KOTOPOM BCE Y3JIbL, 3d HCKIFOYEHUEM JINCTHEB, COJEPKAT JIBA
JIOYEPHUX Y3JIa.

JAII —3T0 1BOMYHOE 1€pEBO, IS KAXKIOTO0 y3J1a KOTOPOro CIIPABEIJIMBO YTBEPKICHUE:
3HAYEHHE JIEBOTO MIOTOMKA MEHbILIE 3HaYCHUs Y371, a 3HaUYECHHUE NPaBOro MOoTOMKa 00JIbIlie
3HAYEHUs Yy3JIa.

JUIII — 5T0 NBOMYHOE IEPEBO, IS KAKIOTO y3J1a KOTOPOTO CIPABEINBO YTBEPKICHHE: BCE
3HAYEHUs B JIEBOM JUIS y3J1a MOAJAEPEBE MEHBIIE 3HAYCHUS Y3714, & BCE 3HAUYCHUS B MPABOM JJISI
y3J1a moj/iepeBe OOoJbIlle 3HAUCHUS y3I1a.

BriOepute Bce BepHbIe YTBEPXKAECHUS JUIs CBA3HOTO rpada:

CBs13HBI rpad coAEepKUT OIHY KOMIIOHEHTY CBSI3HOCTH.

CBs13HbI rpad HE MOXKET ObITh B3BELICHHBIM.

Crenenb 1100011 BEpUINHBI CBA3HOTO Ipad)a HE MOXKET ObITh MEHbLIE 2-X.
Cas13HbIM rpad 00s13aTENBHO COACPKUT KAaK MUHUMYM OJIMH ITUKJI.

Bribepute BepHBIC YTBEPKACHHUS JIJIs IBYCBSI3HOTO (JBYHAIPABICHHOT0) CIIHACKA:

JIBYCBSI3HBIN CITUCOK B JIBa pa3a JJIMHHEE MPU OTHOM M TOM K€ KOJIMYECTBE 2JIEMEHTOB.
[TepeOupars deMeHTHI (OCYIIECTBIISATh UTEPAIIUIO MO SJIEMEHTaM) B IBYCBSI3HOM CITHCKE MOKHO
KaK B TIPSIMOM (OT TMEPBOTO AIEMEHTA K MOCJIETHEMY), TaK U B 00OpaTHOM IMOPSIIKE.

Tonbko IBYCBS3HBIN CIIUCOK MOKET OBITh UCTIONB30BaH /ISl PeaTu3allii OYepe/Iu.

Tonpko ABYCBS3HBIN CIIMCOK MOXKET OBITh UCTIONB30BaH /ISl peaTu3alliy CTeKa.

AJITOPUTM COCTOMT U3 2-X MOCJEN0BATEIbHO BBIMOIHIEMbIX YacTeil. BeraucinurenpHas

CIIOHOCTB TIepBoii uacth anroput™ma — O(n?), Bropoii — O(n). KakoBa BEIYMCIMTENBHAS CIOKHOCTh BCETO
anroputma?



13.

14.

15.

16.

o(n)
0o(n?)
o(n%)

I[HSI ONpCACIICHUA BBIYHCIIMTEILHOM CII0KHOCTH BCETO aJIroputMa HEAOCTATOUYHO JAaHHBIX.

BriGepuTe Bce BepHBIC YTBEPKICHUS 17151 KpacHO-4epHbIX nepeBbeB (KUJI):

B y3nax KYJ] MOTryT OBITH TOJBKO LIEJIbIE YHCTIA.

KY/I sBiisitoTCs 1EpEeBhIMH MTOUCKA.

[Touck snementa B KU/l ¢ n y3mamu umeet cioxkHocth O(n).

3HayeHHe B KOPHEBOM Y3JI€ JIepeBa, MOCIIe ero 100aBleHus, HUKOTa He MEHSETCS.

BriOepute Bce BepHbIE YTBEPXKICHHS JUis alroputma JlefikcTpsr:

AJTOpUTM HaXOAUT KpaTyalliye MyTH OT OJHOM U3 BEepILINH rpada 10 BCeX OCTAIbHBIX.
AJTOpuUTM HaXOAUT KpaTualiire MyTH MeXAy Bce MapaMu BepIIuH rpada.

AJNropuUTM MOXET IPUMEHSThCS KaK B HEHAIIPABJICHHBIX, TaK U B HAIIPABJICHHBIX rpadax.
AnroputM MOXeT paboTars ¢ rpadamu ¢ pedpaMu ¢ OTPHUIATEIILHBIM BECOM, €CITH KOJI-BO BEPIIHH
B rpade 4eTHOE.

BriGepute Bce BepHBIC YTBEPIKACHHS TSI XCIII-TAOTHUIL:

Xeur-tabnuibl — oauH U3 3(PPEKTUBHBIX BAPUAHTOB PeaU3aIIK CIOBApEl TaHHBIX
(accolaTuBHBIX MACCUBOB).

JJist TOTO, 9YTOOBI KAKOW-JIM THTI JIAHHBIX MOYKHO OBIJIO MCITOJIb30BaTh B KAYECTBE KITFOYA B XEIII-
Ta0JIMIaX TOCTATOYHO, YTOOBI JIJIsl ATOTO THIIA ObLIA OTIPEICIICHA OIIepaIHs CPaBHEHUS.

B kadecTBe Kito4eil B Xem-TabauIax MO>KHO UCIIONIb30BaTh CTPOKH.

3amnuch drieMeHTa B XelI-TabnauIly 1o kirouy B cpenneM Tpedyet O(log(n)) Bpemenu.

Bonpocel ¢ KopoTkuM oTBeTOM (5)

I[J'ISI B3BCIICHHOT'O rpa(ba, IMPUBCACHHOI'O HAa KAPTUHKE HUKE, YKa3aTb BEC MUHHUMAJIBHOT'O

OCTOBHOTIO JiepeBa’

17.

vl ¥

a7
e

B HauBHOe (MpuMHUTHBHOE, 6€3 0aJaHCHPOBKH) ABOMYHOE JAEPEBO NMOUCKA, KOTOPOE BHaYaje

—0-
=
o

>
)

Ortser: 41

IMyCTOC, MOCICAOBATCIIBHO BCTABJIAIOT CICAYIOINNEC 3HAYCHUA:

591324678
Kakoii BBICOTBI IEpEBO B UTOTE TOJTYIUTCS?
Ortsert: 5



18. B AVL-nepeBo, mokazaHHOE Ha PUCYHKE HIDKE, T00aBisieTcs 3HaueHue 65. Kakoe 3HaueHue npu
3TOM OKaXXETCsl B BEPIIMHE JepeBa Mmocje 0alaHCHPOBKU?

39
23 69
60 713
Ortgert: 60
19. BeimomnasieTcs crneayromuii (hparMeHT Koja:

int[]a={1, 3, 4, 7, 4, 3, 2, 4, 3, 4, 2, 4, 3, 3, 1 };
Map<Integer, Integer> map = new HashMap<>();
for (int v: a) {
int n = map.getOrDefault(v, ©);
map.put(v, n + 1);
}

Kakoe MakcuManbHOE 3HaYeHUE (00paTUTe BHUMaHUE, 3HAYCHUE, HE KITF0Y) OyJIET COJIEpIKAThCs B
CJIOBape map IMociie BBIMOJTHEHHsI 3TOro pparmenTa’?
Ortsert: 5

20.  HeopueHTHpOBaHHBI! B3BEIIEHHBIN Tpad, COCTOAIINHI U3 BEPLIMH, IPOHYMEpPOBaHHBIX OT 0 110 7,
3aJaH B BUJIE CIIEAYIOUIEH MaTpHIIbl CMEXKHOCTH (HOMEpa CTPOK U CTOJIOI0OB HyMepyroTcs Takxke ¢ 0-11s1 u
COOTBETCTBYIOT HOMEpaM BEpPILIHH, TyCThIE TYEHKU — OTCYTCTBUE pedpa MeX 1y COOTBETCTBYIOIIUMHU
BEpILMHAMU):

14 17 10
3 4
5 17
14 8
17 3 8 14
10 5 8 11
14 8 3
4 17 11 3
KakoBo kpaTuaiiiiee pacctostHue mexay BepmrHamu 0 u 1?
Otser: 20
Bonpocs! pa3BepuyTbie (5)
21. Omnucatp anroputma JIeMKCTphI (pemiaemMas 3aa4a, UCTIOJIb3yeMble CTPYKTYPhI JaHHBIX,

BBIITOJIHACMBIC ﬂeﬁCTBHﬂ, MaTeMaTHICCKas CJI0KHOCTDb aJ'IFOpI/ITMa). HpOI/IJ'IJ'IIOCTpI/IpOBaTL pa60Ty

JAHHOTO aJrOpUTMa IO IIaraM Ha KakoM-JI100 moka3aTeabHOM npumepe (rpad 1is npumepa
MIPUIYMaTh).

Kpurtepuu oueHnBaHusi oTBeTa



Kpurepun onennBanus IITkana oneHOK

OOyJaromuiicst MpUBOAUT a0OCOTIOTHO Otnuuno (90-100
MpaBUJIbHOE OMMCAHUE AJITOPUTMA U AECUCTBUMH, 6anos)

KOTOPBIE BBITIOJIHSIOTCS Ha Ka)KJioM 1iare. s
Ka)JI0ro I11ara BEpHO MPUBEICHbI
MepEeCYUTHIBAEMbIC 3HAUCHUS B UCIIOIb3YEMBbIX

AJITOPUTMOM CTPYKTypax JaHHBIX.

OOyuatrommiicss IpUBOIAUT ijaBI/I?BHOC Xoporo (70-80
OIIMCaHMUE AJITOPUTMA U ICHCTBUM, KOTOPBIC 6aIUIoB)
BBIIOJIHAIOTCS HAa Ka)KJOM 11are, HO B
OOBSICHEHUSIX WJIM B WUIKOCTPALIMU AJITOPUTMA
€CTb MEJIKME HETOYHOCTH UJIU OIYIEHBI

Kakue-JI1n00 Ba)KHBIE JIETAJIH.

B onucanuu anropurMa coznepkarcs ommOKH, VYOBIE€TBOPUTEIBHO
HO C IIeJIOM CYTb aJropuTMa MOKa3zaHa (50-70 Gannos)
[IPaBWJIbHO.

CYTB aJIropuTMa ornurcaHa HCIIPAaBUJIIbHO HUJIA KC HGYIIOBHGTBOPI/ITCHBHO
B WJUTKOCTPALMU aJrOpPUTMA 110 I1araM Ha (menee 50 6aoB)

KOHKPETHOM ITpUMepe 00ydaronuiics
JEMOHCTPHUPYET HEOHUMaHue pabOThI
aNropuTMa.

22. Onucarb cXeMaTHYHO KOJ{ Ha JII0OOOM f3bIKE MPOTrPaAMMUPOBAHMSI, KOTOPHII HA OCHOBE CBA3HBIX

CIIMCKOB pealn3yeT CTPYKTYpY JaHHbIX «CTeKk» (BKI/II0Uas OCHOBHBIE OIIEpallin).

Kpurtepuu onieHuBaHus 0TBETA

Kpurepun onennBanus [ITkana oneHOK
OOy4aromuiics MpUBOAUT a0OCOITIOTHO Otnuuno (90-100
MPAaBUWJIBHYIO peaN3alMI0 HEOOXOIUMBIX 6anoB)

CTPYKTYP JAHHBIX U OCHOBHBIX ONEpalni.

OOyuaromuiics MpUBOAUT aOCOITIOTHO Xopormo (70-80
MPABWIHHYIO PeaTu3aIfuio HeOOXOIUMBIX 0amnoB)
CTPYKTYp JAHHBIX U OCHOBHBIX OIl€paluii, HO B

peann3anuu €CTb MEJIKHUEC HETOYHOCTH.




B npuBeneHHOM Kojie copiepikarcs OMMOKH, HO B
LIEJIOM HJIes PeaTu3alliy CTeKa Ha OCHOBE
CBSI3HOTO CIIMCKA OTpa)keHa BEPHO.

Y10BIETBOPUTEIBHO

(50-70 6am10oB)

Kox He cooTBeTCTBYET 3aa4€ WIIN COAEPIKUT
rpyObIe OIMUOKH, IEMOHCTPUPYIOIIHE, YTO
00yYaroIINiiCs He TOHUMAET MIPUHIIUT PAOOTHI
CTEKa, peaTM30BaHHOTO Ha OCHOBE CBS3aHHOTO

CIIMCKa.

HeynosnerBopUTEnbHO
(menee 50 6amnoB)

23.

Omnwucath CXeMaTUYHO KOJ] Ha JTIOOOM SI3bIKE IPOTPAMMHUPOBAHHS, KOTOPBII Ha OCHOBE CBSI3HBIX

CIIMCKOB pealM3yeT CTPYKTYpPY JaHHbIX «Ouepenby» (BKIII0OUas OCHOBHBIE ONIEPALIUN).

KpnTepnn OLICHUBAHUsA OTBETA

Kpurepun onennBanus

[IIkasa orieHOK

OOyuaromuiicst TpuBOAUT aOCOIFOTHO
MPAaBUJILHYIO Peajn3aliio HEOOXOTUMBIX
CTPYKTYp JaHHBIX ¥ OCHOBHBIX OIEPAIIUiA.

Otauuno (90-100
0aJyioB)

OO6yyaromuiicss TpUBOAUT aOCOIFOTHO

Xopormro (70-80

MPaBUJIBHYIO Peajn3aliio HEOOXOAUMBIX 6anoB)

CTPYKTYp JaHHBIX ¥ OCHOBHBIX OIepaluii, HO B

peann3anny ecTb MEJIKHEe HETOYHOCTH.

B npuBeneHHOM Kojie coeprkarcs OMUOKH, HO B VY1OBIETBOPUTEIBEHO

LEJIOM UACA pCain3allu OUCPEAN Ha OCHOBC
CBA3HOI'O CITMCKaA OTpaX€Ha BEPHO.

(50-70 6amtoB)

Koz He cooTBETCTBYET 3a7a4e WU COAEPIKUT
rpyobie OMIMOKH, IEMOHCTPUPYIOIINE, YTO
oOy4aromuiics He TOHUMaEeT MPUHLUI PabOThI
O4Yepean, PeaIn30BaHHON Ha OCHOBE CBSA3aHHOIO
CIIHCKA.

HeynosneTBopuTenbHO
(menee 50 6amnoB)

24,

Onucarb IMPUHIHUIT pCaIn3alun CJIOBApst Ha OCHOBC XCIJ_I-TaGJ'II/ILILI. HpOI/IJIJ'IIOCTpI/IpOBaTL O6H_IyIO

CTPYKTYpY XeII-TabJIuIbl U MPUHLIUI PaOOTHI.

Kpurtepuu ouneHnBanusi oTBeTa

Kpurepun oniennBanus

IIIkana oeHOK




OO6yuaromuiicss TpUuBOAUT aOCOFOTHO
MPaBWJIBHOE ONUCAHUE UJEH U TTPUHIIUATIOB

paboTHI Xeu-Taluil.

Ommuuano (90-100
0aJToB)

OOyJaromuiics MpUBOAUT OMTMCAHUE UJICH U

Xoportio (70-80

MPUHIIMIIOB Pa0OThI XeII-TabJINII, HO 6anos)

HEKOTOPBIE Ba)KHBIE aCIICKThI pealii3aliui He

MMOKa3aHBbI.

OOyyaromuiics: TPUBOIUT B IIEIIOM VYIIOBIETBOPUTEIHHO

MPaBUIbHOE OMMCAHUE ONIMCAHUE UJIEU U
MIPUHITUIIOB pabOTHI XEII-Ta0IHII, HO B JIETAJISX

COACPIKATCA OIIOKH.

(50-70 6am10oB)

[TpuHIUITBEI pabOTHI XEII-TA0JUI] OITUCAHBI
COBEPILICHHO HEMPaBUILHO WJIM BOOOIIE HE

OIIMCaHBI.

HeynosneTBopuTenbHO
(menee 50 6amnoB)

HOSICHI/ITB, B UCM 3aKJIHOYaCTCA CYTh aCUMIITOTHYECKOMH OLCHKHU CJIOKHOCTH aJITOPHUTMOB C

nomotibio o6o3HaueHust O(f(n)). [IpuBectu npumepsl.

KpnTepHn OLICHUBAHUsA OTBETA

Kpurepun oueHuBanust

[IIkaia orieHOK

OOyuaromuiics MpUBOAUT a0OCOTIOTHO
MPaBUWIHLHOE OMpeielieHne/00bsICHEHHUE s
ACHUMITOTHYECKOHN OLIEHKHU CIO0KHOCTH U
MpaBUJIbLHBIC IPUMEPHI.

Otauuno (90-100
0aJioB)

OOyuaromuiics NpuBOAUT B LIEJIOM

Xoporo (70-80

MPaBWIHLHOE OMpeielieHne/00bsICHEHUE s 0anoB)
ACHUMIITOTUYECKOM OIIEHKHU CIIO)KHOCTH, HO C

HEeOOJIBIIINMI HETOYHOCTSIMH.

[To oTBeTy 0OyUaromero NOHITHO, YTO B I[EJIOM YIOBIETBOPUTETHEHO

OH MMPAaBUJIBbHO IMOHUMACT CYTh OLICHKHU
CJIO)KHOCTH aJITOPUTMOB, HO JIaTh CTPOTOE
orpeiesieHne/00bsICHEHNE HE MOXKET, B
MpUMepax MOTYT COJIEpPKaTh OIIMOKH.

(50-70 6amtoB)

[To oTBeTy 00yJaromerocst MO>KHO ClieiaTh
BBIBOJI, YTO CYTh OLIEHKH BBIUUCITUTEIBHON

CJIOKHOCTH aJITOPUTMOB OH HE ITIOHUMACT.

HeynosierBopuTensHO
(menee 50 6amoB)

Kommerenmnus OITK-7




26.

217.

28.

Bomnpocskl ¢ MHOKecTBeHHBIM 0TBeTOM (10)

Bribepute Bce BepHBIE ISl OJTHOCBSI3HOTO CITUCKA YTBEPIKACHUS:

Kax/1p1ii 271eMEHT TaKOro CITUCKA COACPIKUT CChUIKY (yKa3aTelb) Ha CISAYIOIINN JIEMEHT CIHCKA.
OAHOCBSI3HBIC CITUCKH MOYKHO HCIIOJIB30BaTh TOJIBKO JIJISl XPAHEHHUS IIEIBIX YHUCE.

OMHOCBSI3HBIN CIIUCOK MOXKET OBITh UCIIOIB30BaH JIJIsl pEATU3aIlUH CTEKa M OYEPE/IH.

JIOCTYI K IPOU3BOIBHOMY JIEMEHTY CITUCKA T10 HHIEKCY OCYIECTBIISETCS 3a JMHEHHOE BPEeMs
(ot pa3Mepa crucka).

BriGepuTte Bce BepHBIC YTBEPXKACHUS I aaropuTMa OpicTpoid coptrpoBkH (QuickSort):

C noMo1pi0 OBICTPON COPTUPOBKH MOKHO COPTHPOBATH TOJIBKO YHCIOBBIE JaHHBIE.

Cpennee Bpems pabotsl cocraisier O(n*log(n))

MoxeT OBITh peau30BaH PEKYPCUBHO.

SIBrisieTCsl yCTOMUMBBIM QITOPUTMOM COPTHUPOBKH (PaBHBIE 3JIEMEHTHI COXPAHSIOT CBOE B3aMMHOE
PacIoyioKEHNE OTHOCHTENBHO JIPYT APYTa).

VYkaxkuTe, Kakue alropuTMbl padoTaroT 3a norapudmuueckoe Bpems — O(log(n)), ecnu peub uaet

0 HanOomee 3 PEKTUBHBIX peaTU3aIUsiX:

29.

30.

31.

32.

IIOMCK 3JIEMCHTA B OTCOPTUPOBAHHOM MACCHUBC,

IIOUCK 3JICMCHTA B CGaJ'IaHCI/IpOBaHHOM JABOHUYHOM ACPCBC IIOHUCKA,
MMONCK MUHUMAJIBHOTO PACCTOAHUA MCXKAY ABYMS BEPIINHAMU rpacpa;
3aIlMCh 3HAYCHUS B MACCHUB 110 UHJCKCY.

Br16epute BepHbIe onpeieneHns JBOMUHOTo epeBa noucka (JA11):

JJII — 3T0 1BOMYHOE IEPEBO, TAE KaXKbIH 3JIEMEHT — YHCIIO.

JUIIT — 5T0 1BOMYHOE 1IEPEBO, B KOTOPOM BCE Y3JIbl, 3d UCKIHOUYEHUEM JINCTHEB, COJAEPKAT JIBA
JIOUYEPHUX y3I1a.

JAII —3To 1BOMYHOE IEPEBO, ISl KAXKAOTO y3j1a KOTOPOrO CIPABEIJIUBO YTBEPKICHUE:
3HAYEHUE JIEBOTO MIOTOMKA MEHbIIIE 3HAYEHHS Y3714, a 3HAUEHUE MPABOTO MOTOMKA OOJIbIIe
3HAYEHUS y3JIa.

JUIIT — 510 1BOMYHOE JIEPEBO, 7151 KAYKIOTO y3J1a KOTOPOTO CIPABEAJIMBO YTBEPKICHUE: BCE
3HAYEHMS B JIEBOM JUJIS y3J1a MOJJAEPEBE MEHBIIIE 3HAYEHUS y371a, a BCE 3HAUEHUS B IPABOM JJIs
y371a Io/i/IepeBe OOJbIIE 3HAYCHHUS Y37Ia.

Bri6epute Bce BepHbIE YTBEPKICHHUS JIJIsl CBSI3HOTO rpada:

CBs3HbIH rpad) COAEPKUT OJTHY KOMIIOHEHTY CBA3HOCTH.

Cas3HbIl rpad HE MOXKET OBITh B3BELICHHBIM.

Crenenb 110001 BepIIMHBI CBSI3HOTO Ipada He MOXKET ObITh MEHBIIIE 2-X.
Casa3HbIl rpad 0053aTENBHO CONEPKUT KAK MUHUMYM OJIMH LUK,

Bri6epute BepHbIe yTBEpKACHUS ISl IBYCBSA3HOTO (JIBYHAIPABICHHOI0) CIIHMCKA:

JIBYCBSI3HBIN CIHMCOK B [1BA pa3a JUIMHHEE IPU OTHOM U TOM K€ KOJIMYECTBE AIEMEHTOB.
[lepeOuparh 35eMeHThI (OCYIIECTBIISATH UTEPALIUIO IO 3JIEMEHTaM) B IBYCBSI3HOM CIIMCKE MOKHO
KakK B IPSAMOM (OT MEPBOTo JIEMEHTa K MOCIeIHEMY), TaK U B 0OpaTHOM MOPSIIKE.

TonbKO IBYCBSI3HBIN CITUCOK MOKET OBITH CTIONB30BaH JIJIsl PETM3aIlii OUepeIn.

Tonpko IBYCBSA3HBIN CIMCOK MOXET OBITh MCIOJIb30BaH JJIs peaiu3allii CTeKa.

AJ'IPOpI/ITM COCTOMT U3 2-X MOCJIeIOBaTEIbHO BHIMIOJHAEMEIX YacTel. BeraucnurenpHas

CITOKHOCTB TIepBoii gacT anroputma — O(n?), Bropoit — O(n). KakoBa BEIMHCINTENBHAS CIOXKHOCT BCETO
anroputma’?

o(n)



33.

34.

35.

36.

0o(n?)
o(n%)

I[HSI ONpCACIICHUA BBIYHCIIUTENILHOMN CII0)KHOCTH BCEro aJIropuTMa HEAOCTATOUYHO JaHHBIX.

BriGepuTe Bce BepHBIC YTBEPKICHUS 7151 KpacHO-4epHBIX aepeBbeB (KU/I):

B y3nax KU/] MOTyT OBITH TOJBKO LIEJIbIE YHCTIA.

KY/I siBnsitoTCSl AEpEBbIMHU ITOKCKA.

[MTowuck snmementa B KYJI ¢ n y3nmamu umeeT ciaokHOCTh O(n).

3HayeHHe B KOPHEBOM Y3JI€ JIepeBa, MOCIIe ero 100aBleHus, HUKOTa He MEHSeTC .

Bribepute Bce BepHbIE YTBEPKICHHS I anroputMa J{eiKkcTpsr:

AJTOpuTM HaXOAUT KpaTyalliye MyTH OT OJHOM U3 BEpILINH rpada 10 BCeX OCTAIbHBIX.
AJTOpUTM HaXOAUT KpaTyaliire MyTH MeXAy BCe apaMu BepIuH rpada.

AJTOpUTM MOXET MPUMEHSTHCS KaK B HEHANPABJICHHBIX, TaK U B HAIIPaBJICHHBIX rpadax.
Anaroputm Moxet paboTarh ¢ Tpadamu ¢ pedpamMu ¢ OTPULIATEIILHBIM BECOM, €CJIA KOJI-BO BEPIIHH
B rpade yeTHOE.

Bri6epute Bce BEpHBIC YTBEPKACHHS [Tl XCIII-TAOTHIL:

Xeur-tabnuibl — oauH U3 3(PPEKTUBHBIX BAPUAHTOB peaU3aI|K CIOBApEl TaHHBIX
(accolaTuBHBIX MACCUBOB).

JJist TOTO, 9YTOOBI KAaKOW-JIM THTI JIAHHBIX MOYKHO OBIJIO MCIIOJIb30BaTh B KAYECTBE KITFOUA B XEIII-
Ta0JIMIIaX TIOCTATOYHO, YTOOBI JIJIsl ATOTO THIIA ObLIA OTIPEIcIICHA OIepaIHs CPAaBHEHUSI.

B kadecTBe Kit04eil B Xem-TabauIax MO>KHO UCIIONIb30BaTh CTPOKH.

3amnuch dreMeHTa B XelI-TabnuIry 1o kirouy B cpenneM Tpedyetr O(log(n)) BpemeHu.

Bonpocsl ¢ kOpoTKuM 0TBEeTOM (5)
Jli1g B3BeleHHOro rpada, NpUBEEHHOT0 Ha KapTUHKE HUKE, YKa3aTh BEC MUHUMAaJIbHOTO

OCTOBHOTIO JiepeBa?

37.

V1 v
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e

B HauBHOE (HpI/IMI/ITI/IBHOe, 0e3 6aHaHCI/IpOBKI/I) ABOUYHOC JCPCBO IMMOUCKA, KOTOPOC BHAYAJIC

s
=
Yo

®
)

Ortser: 41

IMyCTOEC, MOCICA0OBATCIbHO BCTABIAIOT CIICAYIOINEC 3HAYCHU A

591324678
Kakoil BbICOTHI IepeBO B UTOTE MOITYYUTCA?
OrtseT: 5



38. B AVL-nepeBo, mokazaHHOe Ha pUCYHKE HUXe, ToOaBmsieTcs 3HaueHue 65. Kakoe 3HaueHne npu
ATOM OKa)XETCsI B BEpIIMHE JepeBa Mmocje 0alaHCHPOBKHU?

39
23 69
60 13
OrTserT: 60
39. Brimonusiercs cnegyromuii parMeHT Koja:

int[Ja={1, 3, 4, 7, 4, 3, 2, 4, 3, 4, 2, 4, 3, 3, 1 };
Map<Integer, Integer> map = new HashMap<>();
for (int v: a) {
int n = map.getOrDefault(v, 8);
map.put(v, n + 1);
}

Kaxoe MmakcumanbHOE 3HaueHue (0OpaTuTe BHUMaHUE, 3HAaYEHUE, HE KIto4) Oy/IeT COJIepKaThCs B
clIoBape map IMocJje BBIIOJIHEHUs 3TOro pparmenTa’?
Otser: 5

40. HeopuenTupoBaHHbIi B3BEIIEHHBIH Ipad, COCTOAIMIMIA U3 BEPIIMH, TPOHYMEpOBaHHbIX 0T 0 110 7,
3aJ]aH B BUJIE CIIEYIOUIEH MaTpHIIbl CMEXKHOCTH (HOMEpa CTPOK U CTOJIOIOB HyMepyroTcs Takxke ¢ 0-11s1 u
COOTBETCTBYIOT HOMEPAM BEPIIHH, TyCThIE SUEHKU — OTCYTCTBUE peOpa MEXAY COOTBETCTBYIOLIUMHU
BEPILIMHAMH):

14 17 10
3 4
5 17
14 8
17 3 8 14
10 5 8 11
14 8 3
4 17 11 3
KakoBo kpaTuaiimee paccrosinue mexay BepmrHaMu 0 u 1?
Ortger: 20
Bonpocsl passepHyThie (5)
41. Omnucatp anroputma JleWKkeTpsl (pemaemast 3aja4a, UCIoIb3yeMbIe CTPYKTYPHI JaHHBIX,

BBITIOJIHSIEMBIE JEMCTBHSI, MaTeMaTHUeCKasl CJI0KHOCTh aiaroputma). [IpowsroctpupoBars paboTy
JTAHHOTO AJITOPHUTMA IO IIIaraM Ha KakoM-JTHO0 TToKa3aTeIbHOM npumepe (rpad aJis npuMepa
IIpUAYyMaTh).

KpnTepml OlCHUBAHHUA 0TBETA



Kpurepun oniennBanus [ITkana oneHoK

OO6yuaromuiicss TpUBOAUT aOCOIFOTHO Ornuuano (90-100
IIPABWIBHOE ONMCAHUE AJITOPUTMA U IEUCTBUH, 0anoB)

KOTOpbI€ BBIMOJIHSIOTCS Ha KaXKJ1oM mmare. Jlis
Ka)KJIOTO I1ara BEPHO MPUBEICHBI
IepEeCUNUTHIBAEMbIC 3HAUCHHS B UCIIOIb3YyEMBbIX

aJITOPUTMOM CTPYKTypax JaHHBIX.

O6y11aIOH_[I/II/ICH IIPUBOAUT IIPABUIJIBHOC XOpOIHO (70_80

OIIMCaHUE AJITOPUTMA U ICHCTBUM, KOTOPBIE 6aIUIoB)

BBIIMTOJIHAKOTCA HAa KaXXJ0M 11arc, HO B
OOBSICHEHHUAX UJIH B WIFOCTpAallri aJIroOpruTMa
€CTh MCJIKMC HCTOYHOCTH UJIN OITYIICHBI

Kakue-1u00 Ba)KHbIE JAcTalln.

B onmcanuu anroputMa conepkarcs ommoOKH, Y10BIETBOPUTEIBHO
HO C L[EJIOM CYTh JIFOPUTMA IIOKa3aHa (50-70 6anoB)
IIPaBUWIBHO.

CyTb anropurMma OnvcaHa HempaBUIbHO WIIH Ke HeynosneTBopurtenbHO
B WJUTIOCTPAIIUM aJITOPUTMA TI0 II1araMm Ha (menee 50 6awoB)
KOHKPETHOM IIpHMepe 00yJaromuiics
JI€MOHCTPHUPYET HETTOHUMaHHe PaboThI
aNropuTMa.

42. Omnmucarb CXeMaTUYHO KOI Ha JIF000M SI3BIKE nporpaMMupOBaHusl, KOTOpHﬁ Ha OCHOBC CBA3HBIX

CITMCKOB pCAIN3YCT CTPYKTYPY AaHHBIX «Ctex» (BKJIIO‘IaH OCHOBHBIC OHepaI_II/II/I).

Kpurtepuun ouneHnBanusi oTBeTa

Kpurtepuu orieHuBaHust [IIkana orieHOK
OOyuaromuiics MpUBOAUT aOCOITIOTHO Omimuno (90-100
MPABWIHHYIO PeaTu3aIfuio HeOOXOIUMBIX 0amnoB)

CTPYKTYP JAHHBIX U OCHOBHBIX ONE€pALIUH.

OOy4aromuiics MpUBOAUT a0OCOTIOTHO Xoporo (70-80
MPAaBUWJIBHYIO peaN3alMIi0 HEOOXOIUMBIX 6anoB)
CTPYKTYP JAaHHBIX U OCHOBHBIX ON€paIryii, HO B

peaim3anuu €CTb MECJIKNC HECTOYHOCTHU.




B npuBeneHHOM Kojie copiepikarcs OMMOKH, HO B
1IEJIOM HJIes pean3alliy CTeKa Ha OCHOBE
CBSI3HOTO CIIMCKA OTpa)keHa BEPHO.

Y10BIETBOPUTEIBHO

(50-70 6am10oB)

Kox He cooTBeTCTBYET 3aa4€ WIIN COAEPIKUT
rpyObIe OIMUOKH, IEMOHCTPUPYIOIIHE, YTO
00yYaroIINiiCs He TOHUMAET MIPUHIIUT PAOOTHI
CTEKa, peaTM30BaHHOTO Ha OCHOBE CBS3aHHOTO

CIIMCKa.

HeynosneTrBopUTENBHO
(menee 50 6amnoB)

43.

Omnwucath CXeMaTUYHO KOJ] Ha JTIOOOM SI3bIKE IPOTPAMMHUPOBAHHS, KOTOPBII Ha OCHOBE CBSI3HBIX

CIIMCKOB pealM3yeT CTPYKTYpY JaHHbIX «Ouepenby» (BKIII0OYas OCHOBHBIE ONIEPALINN).

KpnTepnn OLICHUBAHUsA OTBETA

Kpurepun onennBanus

[IIkasa orieHOK

OOyuaromuiicst TpuBOAUT aOCOIFOTHO
MPAaBUJILHYIO Peajn3aliio HEOOXOTUMBIX
CTPYKTYp JaHHBIX ¥ OCHOBHBIX OIEPAIIUiA.

Otauuno (90-100
0aJyioB)

OO6yyaromuiicss TpuBOIUT aOCOIFOTHO

Xopormro (70-80

MPaBUJIBHYIO Peajn3aliio HEOOXOAUMBIX 6anoB)

CTPYKTYp JaHHBIX ¥ OCHOBHBIX OIepaluii, HO B

peann3anny €CTb MEJIKUE HETOYHOCTH.

B npuBeneHHOM Kojie coeprkarcs OMUOKH, HO B VY1OBIETBOPUTEIBEHO

LEJIOM UACA pCain3allu OUCPEAN Ha OCHOBC
CBA3HOI'O CITMCKA OTpa’X€Ha BEPHO.

(50-70 6amtoB)

Koz He cooTBETCTBYET 3a7a4e WU COAEPIKUT
rpyOble OIIMOKH, IEMOHCTPUPYIOIINE, YTO
oOy4aromuiics He TOHUMaEeT MPUHLUI PabOThI
O4Yepean, PeaIn30BaHHON Ha OCHOBE CBSA3aHHOIO
CIIHCKA.

HeynosneTBopuTenbHO
(menee 50 6amnoB)

44,

Onucarb IMPUHIHUIT pCaIn3alun CJIOBApst Ha OCHOBC XCIJ_I-TaGJ'II/ILILI. HpOI/IJIJ'IIOCTpI/IpOBaTL O6H_IyIO

CTPYKTYpY XeII-TabJIUIbl U TPUHLIUI PaOOTHI.

Kpurtepuu ouneHnBanusi oTBeTa

Kpurepun oniennBanus

IIIkana oeHOK




OO6yuaromuiicss TpUuBOAUT aOCOFOTHO
MPAaBWJIBHOE ONUCAHUE UCH U TPUHIIUATIOB

paboTHI Xeu-Taluil.

Ommuuano (90-100
0aJToB)

OOyJaromuiics MpUBOAUT OMTMCAHUE UJICH U

Xoportio (70-80

MPUHIIMIIOB Pa0OThI XeII-TabJINII, HO 6anos)

HEKOTOPBIE Ba)KHBIC aCIICKThI pealii3aliui He

MMOKa3aHBbI.

OOyyaromuiics: TPUBOIUT B IIEIIOM VYIIOBIETBOPUTEIHHO

MPaBUIbHOE OMMCAHUE ONIMCAHUE UJIEU U
MIPUHITUTIOB pabOTHI XEII-Ta0NHIl, HO B JIETAJISAX

COACPIKATCA OIIOKH.

(50-70 6am10oB)

[TpuHIKITBEI paOOTHI XEII-TA0JUI] OTTUCAHBI
COBEPILICHHO HEMPaBUILHO WJIM BOOOIIE HE

OIIMCaHBI.

HeynosneTBopuTenbHO
(menee 50 6amnoB)

HOSICHI/ITB, B UCM 3aKJIHOYaCTCA CYTh aCHMIITOTHYECKOH OLCHKHU CJIOXKHOCTH aJITOPUTMOB C

nomotibio o6o3HaueHust O(f(n)). [IpuBectu npumepsl.

KpnTepHn OLICHUBAHUsA OTBETA

Kpurepun oueHnuBanust

[IIkaia orieHOK

OOyuaromuiics MpUBOAUT a0OCOTIOTHO
MPaBUWIHLHOE OMpeielieHne/00bsICHEHHUE s
ACHUMITOTHYECKOHN OLIEHKHU CIO0KHOCTH U
MPaBUJIbLHBIC IPUMEPHI.

Otauuno (90-100
0aJioB)

OOyuaromuiics NpuBOAUT B LIEJIOM

Xoporo (70-80

MPaBWIHLHOE OMpeielieHne/00bsICHEHUE s 0anoB)
ACHUMIITOTUYECKOM OIIEHKHU CIOKHOCTHU, HO C

HEeOOJIBIIINMI HETOYHOCTSIMH.

[To oTBeTy 0OyUaromero NOHITHO, YTO B I[EJIOM YIOBIETBOPUTETHEHO

OH MpPaBUJIBbHO IMMOHUMACT CYTh OUCHKN
CJIO)KHOCTH aJITOPUTMOB, HO JIaTh CTPOTOE
orpeiesieHne/00bsICHEHNE HE MOXKET, B
MpUMepax MOTYT COJIEpPKaTh OIIMOKH.

(50-70 6amtoB)

[To oTBeTy 00yJaromerocst MO>KHO ClieiaTh
BBIBOJI, YTO CYTh OLIEHKH BBIUUCITUTEIBHON

CJIOKHOCTH aJITOPUTMOB OH HE ITIOHUMACT.

HeynosierBopuTensHO
(menee 50 6amoB)







