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MporpammMmmnpoBaHnsa N MHOOPMAaLMOHHbBIX TEXHOMOMIN
. CoctaBuTenu nporpamMmmbi:

cT. npenogasatens kad. NuAT ConomaTtuH OMmutpuin MiBaHoBWY
e-mail: solomatin@cs.vsu.ru

dakynbTeT: KOMNbOTEPHbIX HAayK

kKadpeapa: NporpaMmMmpoBaHus 1 UHPOPMALIMOHHBLIX TEXHOSTOMNI

. PekomeHpoBaHa:

HMC ¢h-Ta KomnbloTepHbIX HayK, npoTokon Ne 7 ot 03.07.2023

. Y4yeOHbIN roa: 2023-2024 CemecTtp(bl): 2



9.lenu n 3agayum y4eb6HOM ANCLUNIINHDI:

N3yyeHne cTyaeHTaMu KNnacCU4YecKux CTPYKTYP AaHHbIX (CBA3HbIE CMWCKWU, pasfnuyHble
BMObl AepeBbEB, Xew-Tabnuubl, rpadbl) U anropuTMOB, KOTOpble NexaT B WX OCHOBE Wnu
NCNOMb3YT OaHHble CTPYKTYpbl, pa3BuTME 6a30BbiX HABLIKOB MPOEKTMPOBAHMA W aHanusa
anropuTMoB, a TakkKe MPUMEHEHUS] M3YYEHHbIX anropuTMOB M CTPYKTYP AaHHbIX B peELUEeHUU
npakTU4ecknx 3agay.

10. MecTo yye6HOM ancumMnnunHbl B cTpykType OOIT:

YyebHasa aucumnnnHa oTHOCUTCS K oba3aTenbHon YacTtm bnoka b1.
[na ycnewHoro oCBOEHUS AUCLMNIIMHBLI HEOOXOAMMbI 3HaHWE OAHOr0 M3 COBPEMEHHbIX
S13bIKOB NPOrpamMMMpPOBaHNS U MPaKTUYECKME HaBbIKM COCTaBMEHUSI NPOrpaMM.

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

nporpamMmmbl (KOMneTeHLIVIFlMM BbIHYCKHMKOB):

Kop, Hassanve Kog(bl) WHankaTop(bl) lMnaHvpyemble pesynbTaTbl 00y4yeHus
KOMMETEeHLINN
OrlK-6 | CnocobeH OrllK-6.1 | 3HaeT meToabl 3HaThb:
paspabaTtbiBaTb anropuTMu3sauuu, Knaccuyeckmne CTpPYKTYpbl AaHHbIX (CBA3HbIE
anropuTMbl 1 A3bIKM U TEXHONOMMN | CMINCKK, pasnuyHble BUObl AEPEBLER, XELl-
nporpaMmbil, nporpamMmMupoBaHus, | Tabnuupl, rpadbl) U TUMWYHbLIE BApUaHThI
npurogHble s npurogHble ans NpPakTU4EeCKOro NPUMeHeHUst aHHbIX
npakTU4ecKkoro npakTU4ecKoro CTPYKTYp B 0611actv MHOPMaLMNOHHBIX
NPUMEHEHNS B NPUMEHEHNSI B CUCTEM N TEXHOMOMNIN
obnactu obnactu
WHOPMALMOHHbIX WHOPMALMOHHbIX
CUCTEM U TEXHONOMNN cucTem un
TEXHONOMMMN
OlK-6.2 | YMeeT NpMMeHsTb YmeTb:

MeToAbl
anropuTMu3auuu,
A3bIKM N TEXHONOMK
nporpaMmmmpoBaHus
npu peLleHnm
npodecCcUoHanbHbIX
3agad B obnactu
WHOPMaLIMOHHbIX
cuctem un
TEXHOMNOIMN

NPUMEHSITb AUHAMUYECKMUE CTPYKTYPbI
OaHHbIX 1 6a30Bble anropuTMbl (MOUCK,
COpTUPOBKa, Nepebop 1 T.M.) NPy peLleHnm
npodpeccuroHanbHbIX 3agad B obnactum
NHGOPMALMOHHBIX CUCTEM U TEXHOIOTUIA

12. O6bem gucUMNNHBbI B 3a4€THbIX eanHuLax/yac. (s cooTBeTcTsuM ¢ yu. nnaHom) — 4 / 144,

Popma NPOMEXYTOYHON aTTecTaumm — JK3aMeH

13. Buabl yueb6HoM paboThbl

TpynoemMKocTb
Bug yuebHon paboTbl Mo cemecTtpam
Bcero
2 cem. — —
AyanTOpHbIE 3aHATUSA 66 66 - -
nekuuu 34 34 — —
B TOM 4ucne: npakTnyeckue 16 16 - -
nabopaTtopHbie 16 16 - -
CamocTtosTenbHas pabota 42 42 - -
B TOM 4mcrie: KypcoBas pabota (npoekT) - - - -
dopma NpomMeEXyTO4YHONM aTTecTaumm
36 36 - -
(3ayet — 0 yac. / ak3ameH — 36 4ac.)




Bug yuebHown paboTbl

TpyaoemMKoCTb

Mo cemecTtpam

Bcero
2 ceM. —

WNToro:

144 144 —

13.1. CopgepxaHme AUCLMUNIIUHLI

Peannzauus
pasgena
Ne HanmeHoBaHve pasgena OUCLUNIUHGI C
CopepxaHue pasgena guCuunimHbl
n/n AVCLMNIUHBI NMOMOLLbIO
OHNauH-Kypca,
QYMK
1. Jlekuum
1.1 | BeegeHue B npegmet Llenn n 3agayv nsy4eHns aucumMnnunHbl, CBSA3b anroputMoB
W CTPYKTYP OaHHbIX
1.2 | OcHoBbl OOBEKTHO- MpuHUKMNBI 06GBEKTHO OPUEHTUPOBAHHOMO NOAX0Aa;
OPVEHTUPOBAHHOIO MOHATUE KNacca U ero 3K3eMMIAPOB; Pasnuuusa mexay
nporpammMmnpoBaHns static-dpyHKUMAMY 1 METOAAMM KINACCOB; KNacChl Kak
(vHKancynaums) pacLuMpeHmne KoHLenuumn Tuna AaHHbIX B BUAE
obbeanHeHus AaHHbIX 1 METOA0B X 06paboTku, NoHATME
COCTOSIHMSA 06BbeKTa, MPUMEpbI; MPUHLMIBI MHKaNCynauum;
NOHATUE HacnefoBaHWA 1 nonumopdumama; knacc Object n
ero Mmetogpl
1.3 | MNMoHATHEe CNoXHOCTU lMoHATne anropuMTma, CBOMCTBA anropMtMma, 3agadya OLUEeHKM
anropuTtma 1 cpaBHEHMS 3PPEKTMBHOCTN anropuTMoB; BpEMEHHas n
NPOCTPaHCTBEHHAs CNOXHOCTb, aCUMMTOTUYECKNE OLIEHKU
CMNOXHOCTW anropuTMOB ANS Pas3NNyHbIX Cry4yaeB 1 nx
CBOWCTBA; NpaKTUYEeCKNe NPUHLIMMNBI OLEHKN CITOXKHOCTU
anroputmoB B O-HOTaumu, NpyMepbl anropuTtMoB C
PasfNYHON CIOXHOCTbIO
1.4 | AnropuvTmbl COPTUPOBKM: CsolicTBa anropntMoB COPTUPOBKU: BpeMs (BpeMEHHas
CBOWCTBA, NPOCTble CMNOXHOCTb), NaMATb (MPOCTPaHCTBEHHAs CITOXKHOCTb),
anroputmbl O(n"2) YCTOMYMBOCTb U €CTECTBEHHOCTb NOBEAEHUS, BHYTPEHHNE
W BHELLUHWE COPTMPOBKM; MPOCTble COPTUPOBKMN U NX
CBOWCTBA: My3blpbKOBasi COPTUPOBKA, COPTUPOBKA
BbIGOPOM, COPTUPOBKA BCTaBKaMu; peanu3auns ykasaHHbIX
copTMpoBOK B 0606LLIEHHOM (generic) Buge ¢ napameTpom
B BUAe PyHKUMM CpaBHEHNSI SNIEMEHTOB; BbI30OB
BCTPOEHHOW (DYHKLMN COPTUPOBKHU
1.5 | «bBbICcTpbIe» anropuTmsl Knaccuueckue «bbictpbie» (O(n*log(n)) copTupoBku co
COPTUPOBKM CpaBHEHWEM 3NIEMEHTOM: COPTMPOBKAa CNNstHUEM (merge
sort), 6eicTpasa coptuposka (quick sort), nMpamnaanbHas
copTupoBka (heap sort); copTupoBku «6e3 cpaBHEHWIAY:
copTupoBKa nogcyeTom (counting sort), 6no4Has
coptuposka (bucket sort)
1.6 | Knaccudmkaums cTpyKTyp Knaccudmkaumsa cTpyKTyp AaHHbIX MO NPUHLMIY
AaHHbIX, 0630p Konnekun | obpalleHns K anemMeHTaMm: 3anucum (knaccbl), MaccuBbl,
a3blka Java CNucKK, CrioBapu, a Takke CTekun 1 ovepean; o63op
Konnekumn Java kak peanusaumin ykasaHHbIX CTPYKTYP
AaHHbix: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckme
NpYMepbl X NPYMEHEHNS
1.7 | OgHOCBSA3HbIE 1 ApXMTEKTYpa OOHOCBA3HbIX N ABYCBA3HbIX CMMCKOB,

OBYCBA3HbIE CIMUCKN, CTEKU,
ovepenu

OCHOBHblE OnepaLun; peanusauus ykasaHHbIX CTPYKTYP
[AaHHbIX B BUAE KIACCOB C UCMNOSIb30BaHMEM MHKANCYNsLuu;
peanu3auus cteka U o4epeamn Ha OCHOBE OHOCBSA3HOIO
cnucka




Peannzauus

pasgena
Ne HaumeHoBaHve pasgena ONCUUNNUHBI C
CopoepxaHue pasgena guCuunimHbl
n/n ONCLMNIUHBI NMOMOLLbIO
OHMaunH-Kypca,
OYMK
1.8 | OdepeBbs, ABOVYHbIE OpraHusaums gaHHbIX B BUAe gepesa, TEPMUHONONS,
JepeBbsi novcka 0bxoa n cnocobbl 0OTOGpaxxeHUs AepeBLEB, ABOUYHbIE
AepeBbsl; ABONYHbIE AepeBbs NOMCKa: UAES N OCHOBHbIE
onepauun, peanusaums B BUAE KNAcCcoB, NOHATUE
cbanaHCUMpOBaHHOCTU AepeBa; peann3auus MHOXeCTBa
(Set<T>) n cnoeapst (Map<T>) ¢ NOMOLLbIO ABOUYHOIO
Aepesa noucka
1.9 | AVL-gepebs AVL-pgepeBbs: uges, ornepaumm BCTaBkU U yoarneHus,
6anaHcuposka (R-/L-, RL-/LR-noBopoOThI), OLEHKa
CINOXHOCTW onepaLmm
1.10| 2-3-, 2-3-4- v KpacHo- 2-3- n 2-3-4- aepeBbs: MAed N OCHOBHbIE onepauuu;
YepHble AepeBbs KpacHO-4YepHble AepeBbs Kak BapuaHT npeacrasnexHms 2-3-
4-pepeBbeB, OCHOBHbIE onepauunn Ans KpacHo-4epHbIX
OEepPEBbEB M OLEHKa CNOXHOCTH
1.11 | XewwnposaHue (hash- Hash-tabnuupbl kak BapuaHT CTPYKTYPbl C MOTEHUMarNbHbIM
Tabnuubl) BpemMeHem goctyna no knovy O(1), noHatne hash-gyHkumm
W ee KayecTBO, CTpaTernv paspeLleHns Konnuanm —
OTKpbITas 1 3aKkpbiTas agpecaummn, peanm3aums MHOXeCTBa
(Set<T>) u cnoaps (Map<T>) ¢ nomoLypto hash-tabnuu,
CpaBHEHMe ¢ AepeBbsMU Noucka; komomHauum hash-
Tabnuy c gepeBbAMU NMOMCKa NPOTMB «Nroxux» hash-
dyHKUNI
1.12 | OcHoBbl TEOPUM rpacdoB padbl: OCHOBHBLIE MOHATUA N ONpeAeneHust; cnocobbl
3agaHus (xpaHeHus) rpadoB (MaTprLa CMEXHOCTU, CIIUCKN
CMEXHOCTW) U YHUBEepCcarnbHbI MHTEpPdEC NpeacTaBneHns
rpachoB ons anroputmMoB
1.13 | O6xog rpadpos, nouck B Peanunsaunsa obxoaa rpadpos (novcka) B rmybuHy u
rnybuHy, MOUCK B LLNPUHY LIMPUHY; oToBpaxeHne rpacoB ¢ NOMOLLLI0 BUBAMOTEKN
Graphviz
1.14 | ONTUMU3ALMOHHbBIE Mouck kpaTyanimx nyten B rpadpe: anroputm [enkcTpsl,
anropuTmbl Ha rpadax anroputm bennmana-®opaa, anroputm dnonaa-
(kpaTyanwwue nyTwn, Yopuuenna; nouck MMHMMarbHOIro OCTOBHOIO AepeBa:
MWHUMarnbHOE OCTOBHOE anroputm MNpuma, anroputm Kpackana
OepeBo)
1.15 | Mpumepbl NpakTU4ECKNX Aunnepos rpad, NamunbToHOB rpad; Npumepsbl
3ajad Ha rpagax npakTU4ecKuUx 3afad, KoTopble CBOAATCH K 3a4avam Ha
rpagax
2. MNpakTnyeckue 3aHATUA
2.1 | OcHoBbl O6BEKTHO- MpuHUMNBI 06 BEKTHO OPUEHTUPOBAHHOIO NOAXOAA;
OpPUEHTUPOBAHHOIO MOHSATME KNnacca M ero 3K3eMnnApoB; pasnuuns Mexay
nporpaMMmnpoBaHus static-(pyHKLMAMM M1 METOAaMU KIacCoB; KIaccChl Kak
(nHkancynsums) pacLimpeHne KOHLEeNUMM Tuna gaHHbIX B BUAe
00begnHEeHNs1 AaHHbIX U METOA0B MX 06paboTkM, NOHATME
COCTOSIHMSA 0ObeKTa, MPMMEpPbI; MPUHLMMLI MHKANCYNALNUK;
NMOHSITME HacnedoBaHus 1 nonmMmopdguama; knacc Object n
ero Mmetogpl
2.2 | MNMoHATnE CNOXHOCTKU lMoHaTMe anropuTMa, CBOMCTBa anroputma, 3agadya OLueHKu

anropntmMma

1 cpaBHeHMs1 3 EKTUBHOCTY anropMTMOB; BpeMeHHast 1
NPOCTPaHCTBEHHAS CIOXHOCTb, aCUMNTOTUYECKNE OLIEHKU
CMOXXHOCTU anropuTMOB ANS Pas3fMYHbIX CriyYaes U nx
CBOWCTBA; NPaKTUYEeCKNe MPUHLUMbI OLEHKN CIIOXHOCTM
anroputmoB B O-HoTaUuMK, NpUMepbl anropuTMoB C
pasnMYHON CINOXHOCTbIO




Ne
n/n

HaumeHoBaHue pasaena
ONCLUNIINHBI

CopoepxaHue pasgena guCuunimHbl

Peannzauus
pasgena
OUCLMNIINHBI C
NOMOLLbIO
OHMaunH-Kypca,
QYMK

2.3

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

CaolicTBa anroputmMoB COPTUPOBKU: BPEMS (BpeMeHHas
CMNOXHOCTb), NamMATb (NPOCTPaHCTBEHHAS CIOXHOCTb),
YCTONYMBOCTb U €CTECTBEHHOCTb NOBEAEHWS, BHYTPEHHUE
W BHELUHWE COPTUPOBKM; NPOCTblE COPTUPOBKN U UX
CBOWCTBA: My3blpbKOBasi COPTUPOBKA, COPTMPOBKA
BbIGOPOM, COPTUPOBKa BCTaBKaMu; peanu3auunst ykasaHHbIX
COpTMpPOBOK B 0606LLIEHHOM (generic) Buge ¢ napameTpom
B BuAe OyHKUMM CpaBHEHWSI SNTIEMEHTOB; BbI30OB
BCTPOEHHOM (PYHKLMN COPTUPOBKM

2.4

«BbICTpble» anropuTMbi
COPTUPOBKM

Knaccuueckue «bbicTpbie» (O(n*log(n)) copTupoBku co
CpaBHEHWEM 3NIEMEHTOM: COPTMPOBKA CIIUSIHUEM (merge
sort), 6eicTpas copTupoBka (quick sort), nupamuganbHas
copTtupoBka (heap sort); copTpoBK/ «Be3 CpaBHEHUIY:
copTupoBka nogcyeTom (counting sort), 6rovHas
coptupoBka (bucket sort)

2.5

Knaccudukaumsa cTpyktyp
OaHHbIX, 0630p KONNeKummn
Aa3blka Java

Knaccudumkaums cTpykTyp AaHHbIX MO NPUHLMNY
obpalleHns K anemMmeHTam: 3anucy (Knacchl), MaccuBbl,
CNUCKK, CrioBapu, a Takke CTekn u oyepean; 0b63op
Konnekuun Java kak peanusauui ykasaHHbIX CTPYKTYP
AaHHbix: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuieckune
NpUMepbl X NPUMEHEHUS

2.6

OpHocBA3HbIE U
[ABYCBSI3HbIE CMUCKN, CTEKN,
oyepeam

ApXMTeKTypa OOHOCBA3HbIX N OBYCBA3HbIX CMUCKOB,
OCHOBHbIE onepauun; peann3auna yKa3aHHbIX CTPYKTYP
OaHHbIX B BUe KinaccoB C UCNOJIb30OBaHUEM MHKaNCynauuu,
peanusauna cteka n odyepean Ha ocHoee OHOCBA3HOIO
CnuncKa

2.7

[epeBbs, ABONYHbIE
OepeBbs noucka

OpraHu3auusa gaHHbIX B BUge gepesa, TEPMUHONOINS,
06xo0A 1 cnocobbl oTobpaxeHns AepeBbeB, 4BOVNYHbIE
AepeBbs; ABONYHbIE AepeBbs NOMCKa: MAESA N OCHOBHbIE
onepauuu, peanu3aumns B Buge Knaccos, NoHATHE
cbanaHCMpOBaHHOCTU AepeBa; peann3auus MHOXecCTBa
(Set<T>) u cnosaps (Map<T>) ¢ noMOLLbI ABOUYHOIO
AepeBa novcka

2.8

AVL-pepebs

AVL-gepeBbs: nges, onepawum BCTaBkU U yaareHus,
6anaHcuposka (R-/L-, RL-/LR-noBopoTkI), OLeHKa
CIOXXHOCTW onepauum

2.9

2-3-, 2-3-4- n KpacHo-
YepHble gepeBbs

2-3- n 2-3-4- gepeBbs: MAes N OCHOBHbIE Oonepauunu;
KpaCHO-4YepHble OepeBbs Kak BapuMaHT npeacTaBneHns 2-3-
4-nepeBbeB, OCHOBHbIE onepauum Ansa KpacHo-4YepHbIX
JepeBbeB M OLIEHKa CITOXHOCTU

2.10

XewwposaHue (hash-
Tabnuubl)

Hash-tabnuupl kak BapuaHT CTPYKTYPbl C MOTEHUMamNbHbIM
BpeMeHem goctyna no knovy O(1), noHatne hash-gyHkumm
M ee KayecTBO, CTpaTernv paspeLleHnst Konnmanm —
OTKpbITas 1 3aKkpblTas agpecaunun, peanu3aums MHOXeCTBa
(Set<T>) u cnoaps (Map<T>) ¢ nomowpto hash-tabnuu,
CpaBHeHUe C AepeBbsMU noucka; kombuHaumm hash-
Tabnuy c gepeBbsiMU MOUCKa NPOTMB «Mroxux» hash-

dyHKUNIA

211

OcHoBbl TeOpPUK rpacoBs

Mpadbl: OCHOBHLIE MOHATUSA N ONpPeAeneHust; cnocobbl
3afaHus (xpaHeHus) rpados (MaTpuLa CMEXHOCTU, CIIUCKM
CMEXHOCTW) U YHMBepCcarnbHbI UHTEPdENC NpeacTaBneHns
rpadgoB Ans anropuTMoB

2.12

O6xop rpacdos, NOUCK B
rnybuHy, MOUCK B LLMPUHY

Peanunsaunsa obxoaa rpacpos (novcka) B rnybuHy u
LUMPUHY; oToBpaxkeHne rpadpoB C NOMOLLbI0 BbMoTekn
Graphviz




Peannzauus

pasgena
Ne HanmeHoBaHuve pasgena OVNCLMMIINHBI C
CopoepxaHue pasgena guCuunimHbl
n/n ONCLMNIUHBI NMOMOLLbIO
OHMaunH-Kypca,
OYMK

2.13 | ONTMMN3aLMOHHbIE Mownck kpaTyanwimx nyten B rpade: anroputm JenkcTpsl,
anropuTMbl Ha rpadax anroputm bennmana-®opaa, anroputm dnonaa-
(kpaTyanwue nyTwn, Yoplenna; nouck MUIHUMarnbHOro OCTOBHOrO AepeBa:
MWHUMaIIbHOE OCTOBHOE anroputm lNpuma, anroputm Kpackana
OEepPeEBO)

2.14 | Tpumepbl NpaKkTU4eCKNX Annepos rpady, NammnnbToHOB rpady; NpUMepbl
3agad Ha rpadax npakTUYeckMx 3agad, KoTopble CBOAATCA K 3a4adyam Ha

rpagax
3. llabopaTopHble paboThbl

3.1 | OcHoBbl O6BEKTHO- MpuHUMNBI  OBBEKTHO  OPMEHTUPOBAHHOIO  MOAX0A3;
OPWEHTUPOBAHHOIO MOHATME Knacca W ero 3K3eMMMSIPOB; pasnuyusa Mexay
nporpamMmmMupoBaHus static-dbyHKUMSMM 1M MeTodaMu  KIaccoB; KMacChbl Kak
(nHkancynsums) pacluMpeHMe  KOHUenuuMuM  Tuna  JaHHbiX B BuAae

0bbeauHeHnss AaHHbIX U MeTOAOB MX 06paboTkM, nNoHATUE
COCTOSIHMSA 0OBbEKTa, NPUMEPbI; NPUHUMMbLI MHKaNCynauum;
NOHSTME HacnegoBaHus u nonumopdmama; knacc Object n
ero Mmetofpl

3.2 | lNoHsTME CNOXHOCTH [MoHATMe anropuTmMa, CBOWCTBA anropytMa, 3agadva OLEHKM
anropuTtma N cpaBHeHUs1 3h(PEKTUBHOCTM anropMTMOB; BPEMEHHAs! U

NPOCTPAHCTBEHHAs CMNOXHOCTb, aCUMMNTOTUYECKNE OLIEHKM
CMNOXHOCTW anropuTMoB ANS pasfuyHbIX CINy4aeB U WX
CBOWCTBA; MpaKTUYecKMe MPUHLMMBLI OLEHKN CIOXHOCTU
anropyutmMoB B O-HOTauuu, Mpumepbl anropuTMOB C
pPa3nMYHON CIOXHOCTBH

3.3 | AnropuTmbl COPTUPOBKM: CBoiicTBa anroputMOB COPTUPOBKU: Bpems (BpeMeHHas
CBOWCTBA, NPOCThble CNOXHOCTb), NaMATb (MPOCTPAHCTBEHHAs CMOXHOCTb),
anroputmbl O(n"2) YCTOMYMBOCTb U €CTECTBEHHOCTb MOBEAEHUS!, BHYTPEHHNE

W BHELWIHWE COPTMPOBKW; MNPOCTbIE COPTUPOBKM M UX
CBOWCTBA: ny3blpbkoBasd  COPTUPOBKA, COpPTUPOBKA
BbIGOPOM, COPTUPOBKA BCTaBKaMu; peanunsauus ykasaHHbIX
COpPTMPOBOK B 0000LEHHOM (generic) Buge ¢ napameTpom
B BuAe (YHKUMU CpPaBHEHWUSI 3NIEMEHTOB; BbI30OB
BCTPOEHHOW OYHKLMN COPTUPOBKM

3.4 | «bbICTpblE» anropuUTMbI Knaccuueckue «6bictpbie» (O(n*log(n)) copTuMpoBKM CO

COPTUPOBKM CpaBHEHMEM 3MEMEHTOM: COPTUPOBKa crvaHvem (merge
sort), 6bicTpaa copTupoBka (quick sort), nMpamuaanbHas
coptupoBka (heap sort); copTMpoBkM «0e3 CcpaBHEHWIN»:
copTupoBka nogcyetoMm  (counting  sort), 6Gno4vHas
coptupoBka (bucket sort)

3.5 | Knaccudukaumst CTpykTyp Knaccudpvkaumsa  CTPYKTYp  AaHHbIX MO MpUHUUNY
AaHHbIX, 0630p Konnekuun | obpalleHns K anemeHTam: 3anucu (knaccbl), MacCuBbl,
Aa3blka Java CMMCKW, CroBapu, a Takke CTekM u odepegun; o630p

Konnekumn Java kak peanusauui yKasaHHbIX CTPYKTYp
AaHHbix: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckme
NPUMEepbI X NPUMEHEHUSI

3.6 | OgHocBA3HbIE U ApXMTEKTYpa OOHOCBSI3HbIX W  [OBYCBSI3HbIX  CIMMCKOB,
OBYCBSI3Hble CMUCKW, CTEKW, | OCHOBHbIE OMnepauuu; peanu3aums yKasaHHbIX CTPYKTYp
ovepeam OaHHbIX B BUAE KINACCOB C UCMONb30BaHMEM UHKANCYNsALMK;

peanu3aumsi cTeka M o4vepeam Ha OCHOBE OHOCBSI3HOIO
cnucka

3.7 | OepeBbs, ABOUYHbIE OpraHusauma [[aHHbIX B BuOe [OepeBa, TEPMUHOMOrus,

aepeBbs NOUCKa

obxoaq u crnocobbl OTOGOpaxXeHus [epeBbEB, [OBOUYHbIE
nepeBbs; OBOUYHble OepeBbdA MNMoOUcCKa:. maesa M OCHOBHble
onepauun, peanu3auuMsi B BWAE KNAccoB, MOHSTUE
cbanaHCMpoOBaHHOCTU [epeBa; peanus3aumsi MHOXecCTBa
(Set<T>) u cnoeapsi (Map<T>) C¢ NOMOLLb ABOMYHOrO
JepeBa novcka




Peannzauus

pasgena
Ne HanmeHoBaHuve pasgena c ONCUUNNUHBI C
ofepxaHue pasgerna oUCLUnvHbI
n/n ONCLMNIUHBI NMOMOLLIbIO
OHMaunH-Kypca,
QYMK
3.8 | AVL-gepebsi AVL-gepeBbs: wuges, onepauuuM BCTaBkKM U ydaneHus,
©anaHcupoBka (R-/L-, RL-/LR-noBopoThlI), OouEeHKa
CINOXHOCTW onepavmm
3.9 | 2-3-, 2-3-4- n KpacHo- 2-3- n 2-3-4- pepeBbsi: nagess MU OCHOBHble onepauuu;
yYepHble OepeBbs KpacHO-4YepHble AepeBbsl Kak BapuaHT npeacraBneHus 2-3-
4-pepeBbeB, OCHOBHblE ornepauun Ans  KpacHO-YEepPHbIX
OEPEBLEB M OLEHKa CNOXHOCTU
3.10 | XewwuposaHue (hash- Hash-tabnuupl kak BapuaHT CTPYKTYpbl C NOTEHUMANbHbIM
Tabnmubl) BpemeHem goctyna no knovy O(1), noHsitne hash-gyHkumnm
W ee KayecTBO, cCTpaTermm paspelleHus KOomnmusmnm —
OTKpbITas 1 3akpbiTas agpecauny, peannsaums MHOXecTBa
(Set<T>) u cnosapsa (Map<T>) ¢ nomowpto hash-tabnuu,
CpaBHEHWe C [epeBbsMM MoOucKa; KOMOWHauum hash-
Tabnuy ¢ JgepeBbAMWM Noucka npoTmB «nnoxmx» hash-
PYHKUMNIA
3.11 | OcHoBbI Teopuu rpacos padbl: OCHOBHbIE MNOHATUS M OMNpPedeneHus; cnocobbl
3apaHusa (xpaHeHust) rpacpoB (MaTpuua CMEXHOCTU, CMINCKU
CMEXHOCTW) U YHUBEpPCarnbHbIN nHTepdenc npeacTaBneHms
rpacpoB Ans anroputmMoB
3.12 | Obxop rpachoB, NOUCK B Peanusauma obxoga rpadpoB (noucka) B rMybuHy 1
rnyouHy, MOUCK B LLUMPUHY LWIMPWHY; OoTobBpaxkeHne rpacoB C MOMOLLBLH BGUBNMOTEKM
Graphviz
3.13 | ONTMMN3aLMOHHbIE Monck kpaTyanwmx nyten B rpade: anroputm [enkcTpol,
anropuTMmbl Ha rpadax anroputm bennmana-®opaa, anroputm dnonpa-
(kpaTyarime nyTun, Yopuwenna; nouck MWHUManbHOrO OCTOBHOrMO [Jepesa:
MWH/MarbHOE OCTOBHOE anroputm MNpuma, anroputm Kpackana
OEepeBo)
3.14 | Npumepsbl NpaKTU4ECKUX Onnepos rpad, lamMunbTOHOB rpad; npumMmepb
3ajad Ha rpadax npakTUYeCcKMX 3ajdad, KOTopble CBOAATCSA K 3ajadaM Ha
rpagrax
13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA
Buabl 3aHATUN (Y4acoB)
Ne HavmeHoBaHue Tembl CamocTtos-
MpakTn- Jlabopa-
n/n (pasgena) gucumnIvHel Jlekuun TernbHasi Bcero
yeckne TOpHbIE
paboTta
1 BBegeHune B npegmeTt 1 — — 1 2
2 OcHoBbI 0O BLEKTHO- 2 1 1 5 9
OpPUEHTUPOBAHHOIO
nporpaMMmnpoBaHus
(nHkancynauus)
3 | lNoHATME CRNOXHOCTKN anroputma 2 1 1 3 7
4 | ANropuTMbl COPTUPOBKU: CBOMCTBA, 2 1 1 2 6
npoctble anroputMbl O(n*2)
5 | «BbicTpble» anropnTmebl 2 1 1 3 7
COPTMPOBKM
6 | Knaccudukaumsa CTpykTyp AaHHbIX, 2 1 1 3 7
0030p Konnekumi s3bika Java
7 OpaHOoCBA3HbIE M OBYCBSA3HbIE 2 1 1 3 7
CMUCKM, CTEKU, ovepeau
8 [epeBbsi, ABONYHLIE AEPEBBLS 2 1 1 3 7
noucka
9 AVL-pgepebs 2 1 1 3 7
10 | 2-3-, 2-3-4- n KpacHO-4YepHble 3 1 1 3 8
aepeBbsi
11 | XewwuposaHue (hash-tabnuvupl) 2 1 1 2 6




Bugbl 3aHsATUN (Y4acoB)
Ne HanmeHoBaHue Tembl CamocTos-
MpakTn- Jlabopa-
n/n (pasgena) gucumnIHbI Jekuumn TenbHas Bcero
yeckune TOPHbIE
paboTta
12 | OcHoBbl TeOpUK rpadoB 2 1 1 2 6
13 | Obxoa rpadhoB, Nouck B rnybuHy, 2 1 1 3 7
NMOWCK B LUMPUHY
14 | ONTMMMN3aLUMOHHbIE anropuUTMbl Ha 4 2 2 4 12
rpadpax (kpartyaniime nyTu,
MWHUManbHOE OCTOBHOE AepeBO)
15 | MNpumepbl NpakTU4ECKMX 3a4ady Ha 4 2 2 2 10
rpadgax
Utoro: 34 16 16 42 108

14. MeToan4yeckue ykasaHmsa Ans ody4aroLWmnxXca No 0OCBOEHUIO AUCLUMNIIUHDbI

PekomeHngyeTcs paboTa C KOHCMeKTamu fekuuin, npes3eHTaumMoHHbIM MaTepuanom,
BbINOSIHEHWE BCeX nabopaTopHbIX M KOHTPOSbHbIX pPaboT, 3adaHui Tekylen aTTecTtauuw.
Y4yebHble N mMeToauyeckMe maTtepuansl No AUCUUNWHE pasMelleHbl Ha CeTeBOM AuckKe,
AOCTYMNHbIM Ha NOH6OM KOMNbIOTEPE B NIoKanbHou ceTn OKH.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) ocHoBHas nuTeparypa:

Ne

NcTo4uHnk
n/n

1 | CepxBuk, Pobept. dyHoameHTanbHble anroputMbl Ha Java : MNep. ¢ anrn. / P. Cegxauk .— M. :
DiaSoft, 2003. — Y.1-4: AHanu3. CTpykTypbl AaHHbIX. CopTuposka. Nonck .— 2003 .— 680 c. : un. —
Bnbnuorp. B KoHue rnas. - MNpeaM. ykas.: c. 680-687 .— MNapan. TuT. n. aHrn. — ISBN 966-7992-22-5.

2 | Nadope, PoGepT. CTpyKkTYypbl AaHHBIX 1 anropuTMbl B Java = Data structures @ algorithms in Java /
Pobept Jlachope ; [nep. c aHrn. E. MatBeeBa] .— 2-e nsg. — Cankt-lNetepbypr [n ap.] : MNutep, 2014
.— 701 c. : un., Tabn. — (Knaccuka computer science) .— bubnuorp.: ¢.683-685 .— And. ykas.: ¢.695-
701 .— ISBN 985-5-496-00740-5.

3 KopmeH, Tomac. Anroputmel : NoctpoeHnne n aHanus : [YuebHuk] / T. KopmeH, Y. JlensepcoH, P.
PusecT ; MNep. c aHrn. K. benos n gp.; Hayu. pea. A. WeHs .— M. : MUHMO, 2002 .— 955 c. : un. —
(Knaccmyeckme y4ebHukm: computer science) .— ISBN 5-900916-37-5.

4 | Axo, Anbcpen B. CTpyKTypbl AaHHbIX 1 anropuTMbl : [YuyebHoe nocobue] / Anbdpea B. Axo, xoH 3.
XonkpodT, hxkeddbpu [. Ynbman; MNMep. ¢ aHrn. n peq. A.A. MuHbko .— M. n gp. : Bunbsmc, 2003 .—
382 c. : un., Tabn. — Mapan. TuT. N. aHrn. — bnbnworp.: ¢.369-374 .— MNpegm. ykas.: c. 375-382 .—

ISBN 5-8459-0122-7.

6) OONnOoJIHUTEeNbHad nutepartypa:

Ne

NcTouHnk
n/n

5 CepxBuk, Pobept. ®yHaameHTanbHble anroputMbl Ha C++ / P. Cepxauk .— M. u gp. : DiaSoft, 2002.
— Y.1-4: AHanua. CTpyKTypbl AaHHbIX. CopTupoBka. [Nonck .— 2002 .— 687 c. : un. — ISBN 5-93772-
047-4.

6 | CemxBuk, Pobept. PyHgameHTanbHble anroputmel Ha C++ / P. Cegxeuk .— M. n gp. : DiaSoft, 2002.
— Y.5: AniropuTmel Ha rpadhax .— 2002 .— 484 c. : un. — MNapan. TuT. n. aHrn. — ISBN 5-93772-054-7
.— ISBN 0-201-36118-3.

7 | CepxBuk, Pobept. PyngameHTanbHble anroputmbl Ha C : lMep. ¢ aHrn. / P. CeaxBuk ; [PpUHCTOHCKMI
yH-T .— 3-e n3g. — CI16. n gp. : DiaSoft, 2003. — Y.1-4: AHanus. CTpykTypbl AaHHbIX. COpTUPOBKAa.
Monck .— 2003 .— 670 c. : un. — lMapan. TuT. n. aHrmn. — ISBN 5-93772-081-4.

8 | CemxBuk, Pobept. PyngameHTanbHble anroputmbl Ha C : lMep. ¢ aHrn. / P. CeaxBuk ; [PpUHCTOHCKMI
yH-T .— 3-e n3g. — CI16., u gp. : DiaSoft, 2003. — Y.5: AnropuTtmbl Ha rpadgax .— 2003 .— C.661-
1127 : un .— Mapan. T1T. n. aHrn. — ISBN 5-93772-082-2.

B) MHG)OPMaLMOHHbIE 3NeKTPOHHO-06pa3oBaTerbHble pecypchl (OguUManbHble pecypcbl UHTEPHET):

Ne

NcTouHnk
n/n

9 | MAXimal::algo [GnekTpoHHbIN pecypc] : — Pexxum goctyna: http://e-maxx.ru/algo/




) McTouHuK

n/n

10 | Anroputmbl: Teopus 1 npakTnka. Metoabl [OneKTpoHHbIN pecypc] : — Pexum goctyna:
https://stepik.org/course/217/promo

11 | AnropuTMbl MPOrpaMMMUpPOBaHUS U CTPYKTYPbI AaHHbIX [QNEKTPOHHbIN pecypc] : — Pexum goctyna:
https://openedu.ru/course/ITMOUniversity/PADS/

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHns AN CaMOCTOATEeNIbHOW paboTbl

Ne

NcTouHnk
n/n

1 | Wwunar, Mepbept. NckyccTBo nporpammumnpoBannsa Ha JAVA : nep. ¢ aHrn. / Fepbept Wunar, Lxenimc
Xonmc .— CI16. [v gp.] : BXB-lMeTtepbypr, 2005 .— 331 c. : un. — lMapan. TuT. n. aHrn. — lNpegm. ykas.
: ¢.330-331, 4000 3ks.

17. WHdoOpmMaunoOHHbIE TEexXHONMOrun, wucnonb3yemble ANA peanus3auum y4ebHom
AUCLUUNSINHBI, BKNKOYass nporpaMmmHoe obGecneyeHne U MHEPOPMaLMOHHO-CMNpPaBO4HbIe
cuctembl (Mpu Heo6XO0AMMOCTH)

Ne

HanmeHoBaHue
n/n

1 | OpenJDK - bennateH

2 | Cpepa paspaboTkm NetBeans nnu Intellij IDEA (akapgemuyeckas nuueHans unu sepcus Community) -
BecnnaTHbl

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUUNIINHDI:

Ne

HanmeHoBaHue
n/n

1 MynbTumeauiHasa nekunoHHasa ayamrtopus (kopn. 1a, aya. Ne 479 vnu gpyras nogxogsiias): paboyee
MecTo npenogaBaTtens: MK-Intel-i3, npoekTop, BuAeoKoMMyTaTop, MUKPOOH, ayamocuctema,
crneumanmampoBaHHasa mebernb: 4OCKM MeNoBble 2 WT., CTOMbl U CTYNbsA/NaBkM B KONNYECTBe,
OO0CTaTOYHOM Ansi pa3MeLLeHNs NoToka CTyAeHTOB; Bbixoa B NHTepHeT, AocTyn K boHaamM y4yebHo-
METOONYECKON AOKYMEHTALMN U SNEKTPOHHBIM U3AaHUAM.

2 KomnbtoTepHbin knacc (kopn. 1a, aya. Ne 382-385 vnu gpyrmne nogxogsawme): MK-Intel-i3 16 wr.,
crneumanmampoBaHHasa mebernb: gocka MapkepHas 1 LWT., CTOMbI U CTYMbSA B KONIMYECTBE, OCTAaTOYHOM
ONs pasMeLLeHns akageMndeckon rpynnel (MOArpynnbl) CTYAEHTOB; BbIXxod B IHTEPHET, 4OCTYN K
doHgaM y4ebHO-MeTOANYECKON JOKYMEHTALMN N 3NIEKTPOHHBIM U30AHUSIM.

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsigoK OLEHKM OCBOeHMsI obyvawwmmucs yd4ebGHOro MaTepuana onpepgensietcs
coaepkaHMeM crneayLmx pasaenos AUCUUNINHDIL:

HaumeHoBaHne _ Muonkatop(bl)
I',I\;Ig'l pasgena AMCLMNIVHbI KOMM”:(L?H AOCTUXEHMS ORISR EREmETES)
(mogyns) H KOMMEeTeHUNN
1 | Beepenue B npeametr | OlK-6 OriK-6.1 O6si3aTerbHble NpakTMyeckme
3agaHud n3 nyHkta 20.1 (KOHTpornb
N OLeHKa BbINOMHEHNS)

2 | OcHoBbl 0O6bEKTHO- OrK-6 OlK-6.1, OMNK-6.2 | OBAsaTenbHbIe NpakTU4eckme
OpPUNEHTUPOBAHHOIO 3agaHus n3 nyHkta 20.1 (KOHTporb
(nHkancynauus)

3 | NoHsATMe cnoxHocTn OTl1K-6 OlK-6.1, OMNK-6.2 | OBsasaTtenbHble NpakTUyeckne
anroputma 3agaHus n3 nyHkta 20.1 (KOHTponb

N OLeHKa BbINOSIHEHUS)

4 | Anroputmsil OrlK-6 OrlK-6.1, OlMK-6.2 | O6sasaTesnbHble NpakTMieckue
COPTUPOBKMK: CBOWNCTBA, 3agaHud n3 nyHkta 20.1 (KOHTporb
MpOCTbIE anropuTMbl 1 OLieHKa BbIMOMHEHNS)

0O(n"2)

5 | «bbicTpbie» OrK-6 OlK-6.1, OMNK-6.2 | OBAsaTenbHbIe NpakTU4eckme
anropuTmbl 3agaHus n3 nyHkta 20.1 (KOHTponb
COPTUPOBKM N OLeHKa BbINOSHEHNS)




HanmeHoBaHue _ WHgukaTop(bl)
rll\;i pasgerna QucuUmnimHbl KOMM”ﬂe(L‘iH OOCTWDKEHWS OueHouHble cpeacTBa
(moayns) 4 KOMMEeTEeHLNN

6 | Knaccudmkaums Or1K-6 OrK-6.1, OlK-6.2 O6Gsa3aTtenbHble NpakTU4eckue
CTPYKTYP AaHHbIX, 3agaHus n3 nyHkta 20.1 (KOHTponb
0630p KONMeKLwii N OLeHKa BbINOSHEHNS)

A3blka Java

7 | OgHOCBA3HbIE U Or1K-6 OrK-6.1, OlK-6.2 O6Gsa3aTtenbHble NpakTU4eckne
OBYCBS3HbIE CMUCKN, 3agaHus n3 nyHkta 20.1 (KOHTponb
CTeKU, oyepeau M oueHKa BbII'IOJ'IHeHVIﬂ)

8 | HdepeBbs, 4BOUYHbIE Or1K-6 OlK-6.1, OMNK-6.2 | OBsasaTtenbHble NpakTU4eckne
AepeBbs rnovcka 3agaHuda n3 nyHkta 20.1 (KOHTporb

N OLeHKa BbINOSHEHUS)

9 | AVL-gepebs Or1K-6 OlK-6.1, OMK-6.2 | O6sasaTenbHble NpakTMyeckue
3agaHus n3 nyHkta 20.1 (koOHTponb
N OLeHKa BbINOJSIHEHUS)

10 | 2-3-, 2-3-4- n KkpacHo- Or1K-6 OrK-6.1, OlK-6.2 O6sa3aTtenbHble NpakTU4eckne
YepHble gepeBbs 3agaHus n3 nyHkta 20.1 (KOHTpornb

N OLleHKa BbINOSHEHUS)

11 | XewwpoBaHnue (hash- Or1K-6 OlK-6.1, OlNK-6.2 | OBssaTenbHble NpakTU4Yeckne

Tabnuubl) 3agaHus n3 nyHkta 20.1 (koHTponb
N OLeHKa BbINOSHEHUS)

12 | OcHoBbI TEOPUM OlK-6 OlK-6.1, OMNK-6.2 | OBsasaTtenbHble NpakTUYeckne

rpagpos 3agaHua us nyHkta 20.1 (koHTponb
N OLieHKa BbINOJSIHEHUS)

13 | O6xoa rpagoos, nouck | OlK-6 Ol1K-6.2 Ob6sa3aTenbHble NpakTuyeckne
B rMyOuHY, Nounck B 3agaHua n3 nyHkta 20.1 (KOHTpOrb
LUNPUHY M OUeHKa BbII'IOJ'IHeHVIﬂ)

14 | ONTUMMU3aLNOHHbIE OTl1K-6 OlK-6.1, OlNK-6.2 | OBs3aTenbHble NpakTU4Yeckne
anropuTMmbl Ha rpadax 3agaHus n3 nyHkta 20.1 (koHTponb
(kpaTuaiiLume nyTu, N OLleHKa BbINOSIHEHNS)
MUHUMarbHOe
OCTOBHO€E JepeBo)

15 | MNpumepsbl Ol1K-6 Ol1K-6.2 ObsasaTtenbHble NpakTU4eckne
npakTU4eckMx 3agav 3agaHusa n3 nyHkra 20.1 (KOHTponb
Ha rpadax N OLleHKa BbINOSIHEHUS)

MpomexyTodHasa aTTecTaums [MepeyeHb BONPOCOB K 3K3aMeHy U3
dopma KOHTpOns — aKk3ameH nyHkta 20.2

20. TunoBble OLEHOYHLIe CpeAcTBa M MeToAuYecKMe MaTepuanbl, onpegensroliue
npoueAaypbl OLeHUBaHUSA

20.1 TeKywWw M KOHTPOJSIb YyCNEeBaeMoCcTH

KOHTpOJ‘Ib ycnesaemMoCTn no ancumniimHe oCywecTBnAeTCA C NOMOLLBbIKO KOHTPOA BbINOJTHEHUA

00s13aTENbHbIX NPAKTUYECKMX 3agaHun. [epedeHb 3agaHuni:

Ne

i 3apgaHue

1 3apava 1 — NHkancynauus (>= 30 nHOMBMOyanbHbIX BapnaHToB, pa3MeLleHbl Ha 00Lwe 0CTYMHOM
ancke B cetn ®KH)

2 3apava 2 — CesisHble cnucku (>= 30 nHaMBUAYyanbHbIX BapUaHToB, pa3MeLleHbl Ha 06LLeA0CTYNMHOM
ancke B cetn ®KH)

3 | Bagaua 3 — Ctekn n ovepeam (>= 30 HaMBUAYanbHbIX BAPMAHTOB, pa3MeLleHbl Ha 00Lwe 0CTYNMHOM
ancke B cetn ®KH)

4 | 3apava 4 — CoptupoBku (>= 30 nHanBmayanbHbIX BapuaHTOB, pa3MeLLeHbl Ha 0OLLIEeA0CTYNHOM aucke
B cetn ®KH)

5 3apava 5 — [lepeBbs (>= 30 MHAMBUOYaNbHbIX BAPMAHTOB, pa3MeLleHbl Ha 06LLe40CTYNHOM OUCKE B
cetn ®KH)

6 | 3agaya 6 — CnoBapwu (Ha ocHoBe gepeBbeB unu hash-dyHkumn, >= 30 MHANBMOYaNbHbLIX BapUaHTOB,
pasmMeLlleHbl Ha obLieaocTynHom gucke B cetn PKH)

7 | Bagauya 7 — 'padhbl 1 (>= 30 nHanBMAayanbHbIX BapuaHTOB, pa3MeLLeHbl Ha 00OLLEeaOoCTYMHOM ANCKE B
cetn ®KH)

8 | 3apgayva 8 — Npadbl 2 (MHTEpaKTUBHOE pepakTMpoBaHue rpada, >= 30 nHauBMAYanbHbIX BapuaHToB,
pasMelleHbl Ha oblegocTynHom ancke B cetn KH)




20.2 NMpomexyToyHasa aTrectauusi

[nsa oueHBaHNs pe3ynbTaToB 00YyYeHNs1 Ha 3a4eTe UCMOoNb3yTCA Criefylme coaepaTenbHble
nokasatenu (opmynmpyeTcs C y4eTOM KOHKPETHbIX TpeboBaHUN ANCLMNINHBI):

1) 3HaHME TeopeTU4ecKNMx OCHOB Y4eOHOro martepuana, OCHOBHbIX OMpedeSieHMr, MOHATUIA U
NCNoNb3yemMon TEPMUHOSOTUNN;

2) ymeHne npoBoauTb 060CHOBaHWE M NpefcTaBNeHNne OCHOBHbLIX TEOPETUYECKMX N NPAKTUYECKMX
pe3ynbTaTtoB (Teopem, anroputMoB, METOAMK) C UCMOMb30BaHMEM MaTeMaTU4eCKuUX BbIKNagok, 6mnok-
CXeM, CTPYKTYPHbIX CXEM U CTaHOAPTHbLIX ONUCAHWUIA K HUM;

3) ymMeHuVe CcBA3bIBaTb TEOPUIO C NPAKTMKOW, WISOCTPMPOBAaTb OTBET NpMMepaMu, B TOM 4uche,
COBCTBEHHbBIMW, YMEHWNE BbISBMATbL M aHanM3nMpoBaTb OCHOBHbIE 3aKOHOMEPHOCTU, MOSTyYEHHbIEe, B TOM
yucne, B XoAe BbINOMHEHUSA NabopaTopHO-NPaKTUYECKUX 3a4aHu,;

4) ymeHune OOOCHOBbIBaTb CBOW CYXAEHWUS U MNPOdECCMOHANbHYI0 MO3MLUMIO MO M3naraeMomy
BOMNpPOCY;

5) BnageHne HaBblkaMy NPOrpPaMMUPOBAHUSA N IKCMEPUMEHTUPOBAHUSA B pamMKax BbINONHAEMbIX
nabopaTopHbIX 3a4aHUN;

PasnnyHble koMOMHaUUWM NepeyvUCneHHbIX NokKasaTenen onpenensioT KpUuTepum OLEeHMBaAHWSA
pe3ynbTaToB 00y4YeHUs (CHPOPMMPOBAHHOCTM KOMMETEHLMIA) Ha 3a4eTe:

— BbICOKMI (Yrny6rieHHbIN) ypoBEHb CHOPMUPOBAHHOCTN KOMMNETEHLUN;

— MOBbILWEHHbIN (NPOABUHYTLIN) YPOBEHE COOPMUPOBAHHOCTN KOMMETEHLINIA;

— noporoBLIn (6a30BbIN) ypoBEHb CHOPMUPOBAHHOCTM KOMMETEHLMNA.

[nsa oueHBaHus pesynbTaToB 00yYeHUs Ha 3a4yeTe C OLEeHKOoW ncnonb3dyeTcsa 4-6annbHas wkana:
KOTIINYHO», «XOPOLLOY, «yAOBNETBOPUTENBHO», KHEYLOBNETBOPUTENBHOY.

CooTHolleHe nokasaTenen, KpuTepueB M LIKanbl OLEHMBaHMA pe3ynbTatoB oOy4veHus Ha
3K3aMeHe NpeAcTaBreHo B cneayrowlen tabnuue.

YpoBeHb
K o cchopmumpoBaH LLikana oueHok
pUTEPMM OLIEHMBAHWS KOMMNETEHLMI
HOCTU
KOMMETEHLMN

CTyneHT Bnageetr OCHOBHbIMW MOHATUSIMM y4eOHOM AncumnnuHbl, | [NoBbILEHHbIN OTnn4yHo
MOXET MOSICHUTb BONBbLUMHCTBO NMPUHLMMOB Ha NPUMeEpax; BOBPeEMS YPOBEHb
coan BCe MpakTU4eckMe 3afaHusi, KOTOpble BbINMOMHEHbI Ha
BbICOKOM YpOBHE, 63 SBHbIX OLUMBOK.
CTyoeHT BnageeT OCHOBHBIMW MOHATUSIMW Y4eOHOW OUCUUMIMHEI, Ba3zoBbin XopoLuo
O[lHAaKO B OTBETAax Ha HEKOTOpble BOMPOCHI AOMYCKAeT HETOYHOCTY; YPOBEHb
cAan Bce NpakTUdeckne 3agaHus, ogHaKko K HEKOTOPbLIM peLLeHUsIM
CTYLEeHTa y NnpenofasaTens ecTb 3aMeYaHusl.
CTyneHT 3HaeT OCHOBHble onpefeneHns u3 y4ebHon QUCUMUMIWHEI, MoporoBbi YO0BNeTBOPUTENLHO
OAHaKO MOSICHUTb MHOTME MOHSATUS Ha MpuMMepax 3aTpyaHAETCS; YPOBEHb
coan  Gonblyld  4YacTb  MPaKTUYECKMX  3afaHui,  OOHaKO
NPOAEMOHCTPUPOBAHHbIE  pPELLUEHUS COAepXaT CyLeCTBEHHbIE
OLLINGKM.
CTyneHT nyTaeTcs B OCHOBHbIX NMOHATUAX Y4ebHOM ANCLMNIUHBI, HE - HeynosneTteopu-
MOXET NPUBECTU NPUMEPhI; HEe caan BoMbLUY YacTb NPaKTUYECKNX TenbHO
3adaHunn.

lMepeyeHb BOMPOCOB K 3K3aMeHy (3a4eTy):

Ne
a/n Bonpoc

1 | lNoHATME CNoXHOCTU anroputma

2 | MNpakTnyeckme npnembl OLLEHKN CITIOXXHOCTU anroputmMoB

3 | CoptupoBka cnusiHueM (merge sort): uges, peannsaumnsi, oueHKa CNoXxHOCTH

4 | bbicTpag copTupoBka (quick sort): nges, peannsaums, oueHka CnoXxHoOCTH

5 | NMupamngansHas copTupoBka (heap sort): uges, peannsaumsi, oueHka CNnoXHoOCTu

6 | CopTupoBkM «6e3 cpaBHEHMIY: COPTUPOBKA Noac4eTom (counting sort), 6riouHasa coptuposka (bucket

sort)

7 | Knaccudukaums CTPYKTYp AaHHbIX, 0030p KIaccoB-KOJUEKLMI CTaHAapTHOM 6ubnnoTteku ssbika Java
8 | MpuHumMnbl peannsaumm CTPYKTYP AaHHbIX B BUAE KITACCOB C NPUMEHEHUEM UHKancynsauum

9 | OgHoOCBSA3HbIE CMUCKK

10 | [BycBs3HblE CNUCKM

11 | Peanusauus cteka 1 odepean B BUAE CBSA3HONO Cnucka




r’|\;9n Bonpoc
12 | Oyepenpb C NpUOPMTETOM: Maes, BO3MOXHbIE BapuaHTbl 3 eKTMBHON peanvsauum
13 | OepeBbs: TepMuHonorus, obxoa u cnocobbl 0TOOpaXKeHns AepeBbEB, ABONYHbIE OEPEBbS
14 | [BovyHblE AepeBbs MOUCKA: OCHOBHbIE onepauun, NoOHsATUe cbanaHCcMpoBaHHOCTM AepeBa
15 | Peanusaunst MHoxecTBa (Set) u cnoaps (Map) Ha ocHOBe JBOMYHOrO AepeBa novcka
16 | AVL-gepeBbsi: uges, onepaumm BCTaBkM U yaaneHus, 6anaHcmposka (R-/L-, RL-/LR-noBopoTbI), OLeHKa
CMNOXHOCTW onepaumn
17 | 2-3- n 2-3-4- pepeBbs: nges n OCHOBHbIE onepaLmm, OLLeHKa CITOXXHOCTU
18 | KpacHo-4yepHble gepeBbs: nges u OCHOBHbIE Oonepaumm, OLEeHKa CNOXHOCTH
19 | Hash-tabnuubl: noHsiTue hash-yHKumMn, KONNnsmmn n cTtpaTerMm nx paspeLleHms
20 | Peanusauunsa mHoxecTBa (Set) u cnosaps (Map) Ha ocHoBe hash-tabnuupl
21 | 'padbbl: OCHOBHbIE MOHATUSA 1 onNpefeneHusl, cnocobbl 3aaaHns (XxpaHeHust) rpacos
22 | Peanusaumnsa obxoga rpados (moucka) B rMy©OGuHY 1 LUIMPUHY
23 | OToGpaxeHune rpacgoB ¢ nomoubio 6ubnuotekn Graphviz
24 | Anroputm JenkcTpsl
25 | Anroputm BennmaHa-®opaa
26 | Anroputm ®nonga-Yopwenna
27 | Anroputm lNpuma
28 | Anroputm Kpackana
29 | MNpvmMepbl NpakTU4eCcKnx 3agad, KoTopble CBOAATCS K 3agavaM Ha rpadax
20.3. TlpuBepéHHbIE HWXe 3afaHUA peKoMeHAyeTCA WUCnonb3oBaTb NpU  NpoBeAeHUU

ANarHoCTn4eckKkmx pa60T ONA OLEeHKU OCTAaTOUYHbIX 3HAaHUW NO AUCLMUNIIMHE

1.
[ ]
[ ]
[ ]
[ ]
2.
[ ]
[ ]
[ ]
[ ]
3.

Bonpocsl ¢ MHO:KecTBeHHBIM 0TBeTOM (10)

BI)I6epI/ITC BCC BCPHLIC OJI1 OAHOCBA3ZHOTO CIIMCKA YTBCPIKIACHUA:

Ka/1p1ii 2JIeMEHT TaKOTO CITUCKA COJICPIKUT CChUIKY (yKa3aTellb) Ha CICAYIOIIUN JIEMEHT CITHCKA.
OAHOCBSA3HBIE CITUCKU MOYKHO HCIIOJIB30BaTh TOJIBKO JJISi XPAHEHHUS IIETBIX YHCE.

OAHOCBSA3HBIN CMCOK MOKET OBITh MCIIONB30BaH /ISl pean3allii CTeKa U OUYepe/iu.

JlocTym K MPOU3BOJILHOMY AJIEMEHTY CIHCKA 10 UHAEKCY OCYIIECTBISETCS 3a JIMHEHHOE BpeMs
(ot pa3Mepa criucka).

Br16epute Bce BepHbIe YTBEpKIACHUS 1715 alropuTMa Opictpoit coptupoBkH (QuickSort):

C moMoIIbI0 OBICTPOH COPTUPOBKH MOYKHO COPTHPOBATH TOJIBKO YUCIIOBBIC IaHHBIE.

Cpennee Bpemst paboTsl coctaBimsier O(n*log(n))

MoskeT OBITh pean30BaH PEKYPCHBHO.

SIBnsieTcst yCTOMYHMBBIM aITOPUTMOM COPTHPOBKH (PaBHBIE 3JIEMEHTHI COXPAHSIOT CBOE B3aMMHOE
pacnooXeHNe OTHOCUTENBHO APYT APYra).

VYkaxure, Kakue aJropuTMbl padboTarot 3a norapudmuyeckoe Bpems — O(log(n)), ecnu peub ujaet

0 Hanbonee 3 PEeKTUBHBIX peaTH3aIUsIX:

IIOUCK 3JIEMCHTA B OTCOPTUPOBAHHOM MACCHUBC,

ITIOHUCK 3JICMCHTA B C6aJ'IaHCI/IpOBaHHOM ABOUYHOM JICPCBC MOHCKA,
IMOMCK MUHUMAJIBHOTO PACCTOAHUA MCKIAY ABYMS BEPIIMHAMU rpa(ba;
3aI1MCh 3HAYCHUS B MAaCCUB 10 MHJCKCY.

BriOepute BepHBbIE olpeesieHus 1BOMUHOro aepesa noucka (JIAII):

JAII —3To 1BOMYHOE IEPEBO, TAE KAXKIBIM AJIEMEHT — YUCIIO.

JUIIT — 5T0 TBOMYHOE IEPEBO, B KOTOPOM BCE Y3JIbL, 3d HCKIFOYEHUEM JINCTHEB, COJAEPKAT JIBA
JIOYEPHUX Y3JIa.




7.

JII — 5T0 1BOMYHOE EPEBO, U KAXKIOTO Y3JIa KOTOPOTrO CIIPAaBEIIIUBO YTBEPKICHUE:
3Ha4YEHHUE JIEBOTO MMOTOMKA MEHBIIIE 3HAYCHUS y371a, @ 3HAaUEHHUE MTPABOro IOTOMKA 00JIbIIe
3HAYEHUS y3Ja.

JII — 5T0 IBOMYHOE EPEBO, AJIA KaXKIO0r0 y3/1a KOTOPOIO CIPaBEUIMBO YTBEPXKICHUE: BCE
3HA4YEHM B JIEBOM JUIA y3J1a IOAACPEBE MEHBIIEC 3HAYECHUS y3I1a, a BCE 3HAYEHUs B IIPABOM U1
y3J1a nojiepeBe 0oJIblle 3HAUEHUS y3I1a.

BriOepure Bce BepHble YTBEPXKIAECHUS JUIsl CBA3HOTO rpada:

CBs3HBIH rpad COOEPKUT OJTHY KOMIIOHEHTY CBS3HOCTH.

Cas3HbIH rpad HE MOKET OBITH B3BELICHHBIM.

Crenenb 110001 BepIIMHBI CBSI3HOTO Tpada He MOXKET OBITh MEHBIIIE 2-X.
Cas3Hblll rpad) 0053aTENIBHO CONEPKUT KAK MUHUMYM OJIMH LK.

Br16epute BepHbIE YTBEPKACHUS ISl IBYCBA3HOTO (JIByHAIIPaBIEHHOI0) CIIUCKA:

JIBYCBSI3HBIM CIIMCOK B JIBA pa3a JUIMHHEE IPU OTHOM U TOM K€ KOJIMYECTBE IIEMEHTOB.
[lepebuparh 31eMeHTHI (OCYILECTBIIATh UTEPALIMIO IO AJIEMEHTaM) B IBYCBA3HOM CIIHCKE MOXHO
KakK B IIPSIMOM (OT MEPBOTO IEMEHTA K MOCJIETHEMY), TaK U B 00paTHOM TOPSIAKE.

Tonbko ABYCBSA3HBIM CIMCOK MOXET OBITh MCIIOJIb30BaH Ul pealu3alui OYepe/iu.

Tonbko ABYCBS3HBIN CIIMCOK MOXET ObITh UCIOJIB30BaH ISl PeaIU3allii CTEKa.

AJIFOpI/ITM COCTOMT U3 2-X MOCJICAO0BATCIIbHO BBIITOJIHACMBIX gacTtel. BeruncianrensHas

CIIOHOCTB TIepBoii yactu anroput™ma — O(n?), Bropoii — O(n). KakoBa BEIYMCIMTENBHAS CIOKHOCT BCETO

anroputrma?
e O(n)
e O(n?
e O(N)
e Jlns onpeneneHus: BHIYUCIUTEIBHON CIOKHOCTH BCETO aJITOPUTMA HETOCTATOYHO JTAHHBIX.

8.
[ ]
[ ]
[ ]
[ ]
9.
[ ]
[ ]
[ ]
[ ]
10.
([ ]
[ ]
([ ]
[ ]
1.

BriOepute Bce BepHble yTBEpKICHHs I KpacHO-uepHbIX aAepeBbeB (KUJI):

B y3nax KU/ MoryT ObITh TOJBKO II€JIbIE YUCIIA.

KY/I siBisiroTes [epeBbsIMH ITOKCKA.

[Touck snementa B KUJI ¢ n y3mamu umeet cioxxaocts O(n).

3HayeHHe B KOPHEBOM Y3JI€ JIepeBa, OCIIe ero 100aBleHus, HUKOTa He MEHSIEeTCsl.

BriOepute Bce BepHble YTBEpKICHUS Ul anropurMa J{eikcTpsl:

AJTOpUTM HaXOAUT KpaTyalliie IMyTH OT OJHOM U3 BEpILINH rpada 10 BCeX OCTAIbHBIX.
ANTOpUTM HaXOAUT KpaTyailiiue myTH MeXy BCce IapamMy BepIINH rpada.

ANTOpUTM MOXET PUMEHSATHCS KaK B HEHAIPABJIEHHBIX, TAK U B HAaIPaBJIEHHBIX rpadax.
Anroput™ MoXeT paboTars ¢ rpadamu ¢ pedpaMu ¢ OTPHUIIATEILHBIM BECOM, €CIIH KOJI-BO BEPIINH
B rpade YeTHoe.

BriOepute Bce BepHbIE YTBEPXKACHUS IS XEII-TaOIHIL:

Xen-Tadbnuiel — oAuH U3 3 (HEKTUBHBIX BAPUAHTOB pealn3ally CJI0Bapeil TaHHBIX
(acconMaTUBHBIX MaCCHUBOB).

J1st TOro, 4T00BI KAKOW-JIM THIT JAHHBIX MO>KHO OBLJIO MCIIOJIb30BaTh B Ka4yeCcTBE KJIH0Ya B Xell-
TabIMIIaX JOCTATOYHO, YTOOBI JJIsl 3TOTO THIA ObUIA ONpeeNieHa orepanns CpaBHEHHs.

B kauecTBe kiroueil B Xem-Tabauiax MOKHO UCIIOJIb30BaTh CTPOKHU.

3anuch deMeHTa B XeI-TabnuIly 1o kirouy B cpeaneM Tpedyet O(log(n)) Bpemenu.

Bomnpocsl ¢ kopoTkuM oTBeTOM (5)
Jlnst B3BeIeHHOTO rpada, MPUBEIEHHOI0 Ha KApTUHKE HIDKE, YKa3aTh BEC MUHUMAIILHOTO

OCTOBHOTO JiepeBa?



e

Ortger: 41
2. B HauBHOe (mpuMHUTHBHOE, 6€3 OaTaHCHUPOBKH) ABOUYHOE JEPEBO MOMCKA, KOTOPOE BHAYAIE
IIyCTOE, ITOCJIEN0BATEIBHO BCTABIISIIOT CIEAYIOIME 3HAYCHUS

591324678
Kakoil BBICOTBI 1epeBO B UTOrE MOITYYUTCA?

Otger: 5
3. B AVL-nepeBo, mokazaHnHoe Ha pUCYHKe HUXKe, ToOaBiseTcs 3HaueHue 65. Kakoe 3HaueHue npu
9TOM OKaXXETCsl B BEpPIIMHE JepeBa mocje 0alaHCHPOBKHU?

Otser: 60
4, BrimonnsieTcst cnenyromuii pparMeHT 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);
}

Kakxoe MmakcumanpHOE 3HaueHHE (0OpaThTe BHUMaHWe, 3HAUCHUE, He KIII04Y) Oy/IeT CO/IepKaThCs B
CJIOBape map IOCJe BBIMOIHEHUS 3TOTO hparMeHTa?
OtgeT: 5



o. HeopueHnTupoBaHHbI B3BELICHHBIN I'pad), COCTOAIMNI 13 BEPIINH, TPOHYyMepoBaHHbIX oT 0 10 7,
3aJjaH B BUJIE CIIEYIOUIEH MaTpHIIbl CMEXKHOCTH (HOMEpa CTPOK U CTOJIOI0OB HyMepyroTcs Takxke ¢ 0-11s1 u
COOTBETCTBYIOT HOMEpaM BEPILIUH, ITyCThIE TYEHKU — OTCYTCTBUE pedpa MEXKIYy COOTBETCTBYIOIIUMHU
BEpIIMHAMMU )

14 17 10
3 4
5 17
14 8
17 3 8 14
10 5 8 11
14 8 3
4 17 11 3
KaxoBo kpaTuaiiiiee paccrosinue Mexxy Beprmmaamu 0 u 1?
Ortger: 20
Bonpocel passepHyThie (5)
1. Onucatpb anropurma JleMkcTpsl (pemaemMas 3a/1a4a, UCIOJb3YeMble CTPYKTYpbI IJaHHBIX,

BEITIOJTHSIEMBIC JCHCTBHSI, MAaTEMATHIECKasl CJIOKHOCTh anroputma). [IpomwumrocTpupoBars padboTy
JAHHOTO aJrOPUTMA TIO IIIaraM Ha KakoM-JTM00 ToKa3aTeTbHOM ipuMepe (rpad mist mpumepa
MIPUAYMATh).

Kpurepuu onieHuBaHus 0TBETa

Kpurepun oniennBanus [ITkana oneHoOK
OOyuaromuiics MpUBOAUT aOCOTIOTHO Otauuno (90-100
MpaBUJIbHOE ONMHUCAHUE AJITOPUTMA U AECUCTBUM, 6annos)

KOTOPBIC BBIMMOJHAIOTCA HA KaX/10M 1Iare. HHH
KaXXI0T0 IIara BEpHO IPpUBCACHBI
INEPECUUTHIBACMBIC 3HAUCHUA B HCIIOJIL3YyCMbIX

AJITOPUTMOM CTPYKTYpPaxX AaHHBIX.

OOyuaromuiics NpUBOAUT PAaBUIILHOE Xoporo (70-80

OMHMCAHUE AJITOPUTMA U IEUCTBUHN, KOTOPBIE 6aIIoB)
BBINOJIHSIIOTCSI HAa Ka)K/IOM I1are, HO B

O0OBSCHEHUSIX WIHM B WUTFOCTPALIUU aJITOPUTMA

€CTh MEJIKHE HETOYHOCTH UJIU OIMYIIEHbI

KaKHe-T1u00 Ba)KHBIC JeTaH.

B onucanuu anropurMa conepkarcs ommoOKH, Y10BIETBOPUTEIBHO
HO C LIEJIOM CYTh JIFOPUTMA IOKa3aHa (50-70 GasioB)
MIPaBUJIBHO.

CyTb anropurMma oInrcaHa HepaBUIbHO WIIH e HeynosnerBopurenbHo
B WJUTKOCTPALMHU aJTOPUTMA I10 IIaraM Ha (menee 50 6annoB)

KOHKPETHOM IpUMepe 00ydaronuiics




JIEMOHCTPHUPYET HEMOHUMAaHUE PabOThI
aJropuT™Ma.

2.

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

CIIMCKOB pealM3yeT CTPYKTYpY JaHHbIX «CTeK» (BKIJI0OUasi OCHOBHBIE OIIEpaLlUN).

Kpurepuu oneHuBaHusi 0TBeTa

Kpurepun onennBanus

[IIkaia orieHOK

OO6yyaromuiicss TpuBOAUT aOCOIFOTHO
MPABUJILHYIO Pean3aliio HEOOXOIUMBIX
CTPYKTYpP JAaHHBIX U OCHOBHBIX OTICPAIIHA.

Otiauuno (90-100
0aJIoB)

OOGyuaromuiicst TpuBOAUT aOCOIFOTHO

Xoportio (70-80

MPaBUJIBHYIO Peajn3aliio HEOOXOAUMBIX 6anoB)

CTPYKTYpP JaHHBIX U OCHOBHBIX OI€paLHii, HO B

peanu3anuy €CTb MEJIKUE HETOYHOCTH.

B npuBeneHHOM KoJie copepaKarcs olnOKy, HO B YI0OBIETBOPUTEIBHO

LECJIOM UACA pCain3allu CTEKa Ha OCHOBC
CBA3HOI'O CITMCKA OTpa’K€Ha BEPHO.

(50-70 6ay1oB)

Koz He cooTBETCTBYET 3a7a4e U COAEPIKUT
rpyOble OMKUOKH, JEMOHCTPUPYIOIIUE, YTO
0Oy4JaroIIuiicss He MOHUMAET MPUHLUI pabOThI
CTEKa, PEAJIN30BAHHOTO Ha OCHOBE CBSA3aHHOIO
CIIHCKA.

HeynosneTBopuTenbHO
(menee 50 GamnoB)

3.

Onmucarb cXeMaTUYHO KOI Ha JF000M SI3BIKE nporpaMMupOBaHusl, KOTOpHﬁ Ha OCHOBC CBA3HBIX

CIHMCKOB pealn3yeT CTPYKTYpY AaHHBIX «Ouepepy (BKIH0Yas OCHOBHbIE OIIEpaliHt).

Kpurtepuu onieHuBaHus 0TBETA

Kpurepun oueHuBaHust

[IIkaia orreHOK

OOyuatromumiicss TpuBOAUT aOCOIIOTHO
MPAaBUWJIBHYIO peaM3alM0 HEOOXOIUMBIX
CTPYKTYp JaHHBIX ¥ OCHOBHBIX OTEpaIlnid.

Otnuuno (90-100
6asioB)




OOyuaromuiics MpUBOAUT aOCOITIOTHO Xoporo (70-80
MPAaBWIBHYIO PeaTHU3alNI0 HEOOXOTUMBIX 6amnos)
CTPYKTYp JaHHBIX U OCHOBHBIX OIE€palLUii, HO B

pcajin3alu €CTb MCJIIKHC HCTOYHOCTH.

B IMPUBCACHHOM KOAC COACPKATCA OH_II/I6KI/I, HO B yI[OBJ'IeTBOpI/ITeJ'ILHO
LECJIOM MACA pCan3ali O4€PEAN Ha OCHOBEC (50_70 63.J'IJ'IOB)
CBA3HOI'O CITMCKA OTpa’X€Ha BEPHO.

Koz He cooTBeTCTBYET 3a7a4e WU COAEPIKUT HeynosneTBopurtenbHO
rpyObie OMIMOKH, IEMOHCTPUPYIOIINE, YTO (menee 50 6aw10B)
00y4aroIIuiicss He TOHUMAET IPUHLUI pabOThI
o4epeid, peali30BaHHOM HA OCHOBE CBSI3aHHOIO
CIIHCKA.

4, Onucarh NPUHITAI PeAU3AIMHA CI0BAPS HA OCHOBE XenI-Ta0uuiibl. [IponumrocTpupoBats 001y 0

CTPYKTYpPY XeII-TaOJULbl U TPUHLIUI PaOOTHI.

KpnTepnn OLICHUBAHUA OTBETA

Kpurepun onennBanus [ITkana oneHoOK
OOyJaromuiics MpUBOIUT a0COTIOTHO Ornuuano (90-100
MPaBUIBHOE OMUCAHUE UJIEW U IPUHIIAIIOB Oanios)

paboTHI XeNI-Ta0IHII.

OOyJaromuiics MPUBOIUT OTTUCAHUE HUJICH U Xoporto (70-80
MPUHIUIIOB Pa0OTHI XeII-TabIUIl, HO Oaios)
HEKOTOPBIE Ba)KHBIE aCIICKThI pealii3allui He

MOKa3aHbI.
OOyyaromuiicss TpUBOIUT B IIEJIOM YI0OBIETBOPUTEIIHLHO
MPaBWIHLHOE OMMCAHUE OMUCAHUE UACH U (50-70 6aioB)

TIPUHITUTIOB pabOTHI XEeII-Ta0NHII, HO B JIETAISAX
coaepKarcst ONTUOKH.

[TpuHIMIIBI pabOTHI XemI-TabIHI] OTUCAHBI HeynosnerBopuTenbHO
COBEpPIIEHHO HEMPaBUIBLHO WUJIM BOOOIIE HE (menee 50 6amnoB)
OIHMCAHBI.
5. [TosicHUTD, B 4eM 3aKJIIOYAETCS CYyTh ACUMIITOTHYECKOM OI[EHKHU CIIOKHOCTH aJTOPUTMOB C

nomonibio obo3HaueHust O(f(n)). [IpuBectu npumepsl.

Kpurepuu ouneHnBaHusi 0TBETA



Kpurepun oniennBanus

[IIkana oneHOK

OO6yuaromuiicss TpUBOAUT aOCOIFOTHO
MPaBUJILHOE OIpeIeIICHNE/00BICHEHHUE TSI
ACHUMIITOTHYECKOMN OLIEHKHU CIOKHOCTHU U

HpaBUJIbHBIC IPUMCPBI.

Ornuuano (90-100
0asoB)

OOyyaromuiicss IpUBOAUT B LIEJIOM

Xoporto (70-80

MPaBUJILHOE OIpeIelICHNE/00BICHEHHUE TSI 0asuoB)
ACUMIITOTHYECKOM OLIEHKH CJIIOKHOCTH, HO C

HEOOJIBIIMMA HETOYHOCTIIMH.

ITo oTBeTy 00yYarOIIEro MOHITHO, YTO B I[EJIOM VYOBIETBOPUTEIBLHO

OH MPAaBUJIbHO IMTOHUMACT CYTh OLICHKHU
CJIOKHOCTH aJITOPUTMOB, HO JIaTh CTPOTOE
orpejiesieHue/00bsICHEHE HE MOXKET, B
MpUMepax MOTYT COJICPIKATh OIIHOKH.

(50-70 6ay1oB)

IIo OTBCTY 06yqa}omeroc5[ MOZKHO CIO€CJIaTh
BBIBO/I, YTO CYTh OLICHKHU BBIYMCIIMTEIILHOM

CJIOKHOCTH aJITOPUTMOB OH HEC ITIOHHUMACT.

HeynosneTBopuTenbHO
(menee 50 6amnoB)




