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9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

N3yyeHne cTyaeHTaMu KNacCUYecKUX CTPYKTYp AaHHbIX (CBA3HbIE CMWCKWU, pasfnyHble
BMObl AepeBbEB, Xew-Tabnuubl, rpadbl) U anropuTMOB, KOTOpblE NexaT B WX OCHOBE Wnu
MCNONb3YT OaHHble CTPYKTYpbl, pa3BuTME 6a30BbiX HABLIKOB MPOEKTMPOBAHMA W aHanusa
anropuTMoB, a Takke MPUMEHEHUs] U3YYEHHbIX anroOpUTMOB U CTPYKTYP AaHHbIX B peLleHun
NpakTU4ecknx 3agad.

10. MecTo y4ye6HOM ancuMnnunHbI B cTpykType OOIT:

YyebHas gucumninmnHa oTHOCUTCS K BapuaTMBHON YacTu 6roka b1.
[na ycnewHoro oCBOEHNA AUCLMNIMHLI HEOOXOAMMbI 3HaHWE OAHOr0 U3 COBPEMEHHbIX
A3bIKOB NPOrpaMMUpPOBaHUS U NPaKTUYECKME HaBbIKM COCTaBEHUSI NPOrpamMm.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs1 Mo AucuUMnuHe/MoAynio (3HaAHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C NfIaHUpPyeMbIMM pe3ynbTaTaMu OCBOEHUA obOpa3oBaTeNibHOMU

nporpamMmmbl (KOMneTeHuMHMM BblnyCKHI/IKOB):

Kog ey Kog(bl) WHankaTop(bl) lMnaHvpyemble pesynbTaTbl 00y4yeHus
KOMMNeTeHLMMN
MK-1 CnocobeH MK-1.1 O6napaet 3HaThb:
OEMOHCTPUpPOBaTh 6a3oBbiMUK Knaccuyeckmne CTpPYKTYpbl AaHHbIX (CBA3HbIE
DasoBble 3HaHMA 3HaHUAMN, CMUCKM, pasnuyHble BUAbl AepeBbEB, XeLl-
MaTemMaTU4eCcKux u NnonyyYyeHHbIMU B Tabnuubl, rpadbl) ¥ TUNWYHBIE BapUaHTbI
€CTEeCTBEHHbIX HaykK, obnactu NpakTU4EeCKoro NPUMeHeHUs OaHHbIX
OCHOB MaTemMaTU4eCKuX u CTPYKTYp B 06nact MHpOpMaLMOHHbIX
nporpaMMmpoBaHus n (Mnn) ecTECTBEHHBIX | CUCTEM M TEXHOOMMI
WHPOPMALIMOHHbIX Hayk,
TEXHOMNOTNMN. nporpaMmmupoBaHnsa | YMeTb:
N UHCPOPMALIMOHHBIX | NPUMEHATE AMHAMMUYECKNE CTPYKTYpbI
TEXHO0rMIn AaHHbIX 1 6a30Bble anropMTMbl (MOKUCK,
MK-1.2 YMeeT HaxoauTb, COpTMpPOBKa, Nnepebop 1 T.M.) Npu peLLeHnun
dopmynunposaTh 1 npodeccnoHanbHbIX 3agad B obnactum
pewartb WH(OPMALIMOHHBIX CUCTEM U TEXHONOMNIA
cTaHgapTHble
3afjauun B Bnagets:
cobcTBEHHON HaBbIKaMy MPUMEHEHUSA JUHAMUYECKNX
Hay4HO- CTPYKTYP AaHHbIX 1 6a30BbIX anropuTMOB
nccnenosartensckon | (MOWCK, COPTMPOBKA, nepebop 1 T.n.) npu
OEeATEeNbHOCTU B peLueHm NnpodeccuoHarnbHbIX 3a4ady B
MaTemaTuke u o6nacT MHAPOPMAaLMOHHBIX CUCTEM U
WHopmaTnke TEeXHOmornn
MK-1.3 MmeeT npakTuyeckui
ONbIT Hay4YHO-
ncenenoBaTenbCKon
OEeATEeNbHOCTU B
MaTemaTuke u
MHdOpMaTUKE
MK-4 CnocobeH MK-4.1 3HaeT coBpeMeHHble | 3HaTb:
ucnonb3oBaTb MeToAbl pa3paboTkn | BO3MOXHOCTU COBPEMEHHbIX S3bIKOB
COBpeMEHHble MeTobl 1 peanusauum nporpaMMmnpoBaHud (Ha npumepe
pa3paboTku n anropuTmMoB KOHKPETHOro si3blka) Npu peLleHun 3agad
peanusauuu MaTemMaTU4eCKmX npogeccnoHanbHOn AeATeNbHOCTU
KOHKPETHbIX mMopenen Ha 6ase
anropuTMoB S3bIKOB 1 MaKkeToB YMeThb:
MaTeMaTU4eCcKmX NPUKNagHbIX BbIOMpaTh CpeacTBa si3blka
mMogenewn Ha 6ase nporpamm NpPOrpaMMmnpOBaHUS N NCMOSb30BaTh
A3bIKOB MoAennpoBaHus BO3MOXHOCTM COBPEMEHHbBIX cpen
nporpammupoBaHua u | MK-4.2 YmeeTt pa3paboTku Npu peLleHmn 3agad
nakeToB MpuKNagHbIX pa3pabaTtbiBaTb U npodgeccnoHanbHoOn AeATenbHOCTU
nporpamm peanu3oBbiBaTb
MOAENMPOBaHUS. anropuTmbl Bnapets:
MaTeMaTU4ECKMX COBPEMEHHbIM A3bIKOM NPOrpaMMnpoBaHUs




Kog FEEEETT Kog(bl) WHankaTop(bl) lMnaHupyemble pesdynbTaTbl 00y4yeHus
KOMMNEeTEHL N
mMopenen Ha 6ase Ha JOCTaTOYHOM YPOBHE, YTOObI peluaTb
S13bIKOB 1 MaKeToB 3afaun NnpodeccnoHanbHOM AeATEeNbHOCTU
NPUKNagHbIX NPUEMNEMOrO YPOBHS CMIOXHOCTHU
nporpaMmm
MOAENVUPOBaHUS
MK-4.3 WmeeT npakTtmnyeckui
onbIT pa3paboTku n
peanusauuu
anroputmMoB Ha base
S13bIKOB 1 MaKeToB
NpUKNagHbIX
nporpamm
MO EenMpoBaHust
MK-5 CnocobeH MK-5.1 3HaeT OCHOBHble 3HaTb:
y4yacTBOBaThL B CTaHAapTbl, HOPMbl U | OCHOBHbIE anrOPUTMUYECKNE KOHCTPYKLMK
paspaboTtke npasuna paspaboTkn | A3blka NPOrpaMMUPOBaAHUS U NPUHLMIbI
TEXHUYECKON TEXHUYECKON anroputTMusaummn 3agad
OOKYyMeHTauunm OOKYMeHTaLmm
nporpamMmmHbIxX nporpamMmmHbIx YMeTh:
NPOAYKTOB U NPOAYKTOB U NPUMEHSITb CpeacTBa pas3paboTku (A3blk
nporpamMmmHbIxX nporpamMmmHbIx nporpaMMmnpoBaHuA 1 cpeay paspaboTtku)
KOMMNeKCcoB KOMMNEKCOB npu peanusauumn NnpakTU4YecKknx 3agad B
MK-5.2 YMeeT ncrnonb3osaTth | 06nactn MHpopMaUMOHHBLIX CUCTEM U
WX NP NOAroTOBKE TEXHONOrnn
TEXHUYECKON
AOKYyMeHTauum Bnapetb:
NPOrpaMmHbIX HaBbIKaMu MporpaMMMUPOBaHNS PeLIEHMS
NpPOAYKTOB npakTU4eCKMX 3afad, a TaKkke ux
MK-5.3 MmeeT npakTudeckuin | TECTUPOBaHUA U OTragKu
OnNbIT MNOArOTOBKU
TEXHUYECKON
OOKYMeHTauum

12. O6bem gucuMNuHLbI B 3a4€THbIX eanHuLax/yac. (s cootseTcTsum ¢ yu. nnaHom) — 5 / 180.

Popma NPOMEXYTOYHOM aTTecTaumm — 3a4€T C OLEHKON

13. Bugbl yue6HOM paboThbl

TpyooemMKkocTb
Bug yuebHown paboTbl Bcero Mo cemecTpam

2 cem. — -

AyanTOpHbIE 3aHATUSA 64 64 - -

nekuuu 32 32 - -

B TOM 4ucne: npakTnyeckue 16 16 - -

nabopaTtopHbie 16 16 - -

CamocTtosTenbHasi paborta 116 116 - -

B TOM 4mcrie: KypcoBas pabota (NpoekT) - - - -

dopma NpoOMEXYTOYHOM aTTecTaLmm B B B B
(3a4eT — 0 yac. / 3k3ameH — 36 4ac.)

WTtoro: 180 180 - -




13.1. ConepxaHme AUCLMNIIUHBI

Ne
n/n

HanmeHoBaHue pasgena
ONCLMNINHBI

CopepxaHve pasgena aQucuuniunHbl

Peanusauuns
pasgena
OVNCLMMIUHBI C
MOMOLLbIO
OHMNanH-Kypca,
QYMK

1. Ilekuunm

11

BeepneHue B npegmer

Llenv n 3agaun nay4eHns AMcUMnivHbl, CBSI3b anropuTMoB
W CTPYKTYP AaHHbIX

1.2

OcHoBbl 06BEKTHO-
OPUEHTUPOBAHHOIO
nporpaMMmpoBaHus
(vHKancynauuns)

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, NpUMepPbIl; NPUHLMMABI MHKaNCYNAUuN;
NOHSITME HacnegoBaHWs 1 nonuMopduama; knacc Object n
ero Metobl

1.3

lNoHATUE cnoXHocTn
anropuTmMa

lMoHATne anropuMTMa, CBOMCTBA anropMtMa, 3agadya OLUEeHKM
1 cpaBHeHMs1 3OPEKTUBHOCTU anropuTMoOB; BpEMEHHAs 1
NPOCTPAHCTBEHHAS CITOXXHOCTb, aCUMNTOTUYECKNE OLIEHKU
CINOXHOCTW anropuTMOB ANl Pa3NINYHbLIX Cly4YaeB U UX
CBOWCTBA; NpakTU4eckme NPUHLNMbI OLEHKM CIIOXKHOCTH
anroputmoB B O-HoTauun, NpMMepbl anropnutMoB 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 BHELLHWE COPTMPOBKM; MPOCTblE COPTUPOBKMN U UX
CBOWCTBA: My3blpbKOBasi COPTUPOBKA, COPTUPOBKA
BbIGOPOM, COPTUPOBKA BCTaBKaMu; peanu3auns ykasaHHbIX
COpPTUPOBOK B 0606LLIEHHOM (generic) Buae ¢ napameTpom
B BUAe OYHKUMM CpaBHEHWSI SNTIEMEHTOB; BbI30OB
BCTPOEHHOW OYHKLMN COPTUPOBKM

15

«BbICTpbIE» anropuTMbI
COPTUPOBKM

Knaccuueckue «6bicTpbie» (O(n*log(n)) copTMpoBKM CO
CpaBHEHWEM 3NIEMEHTOM: COPTMPOBKA CNNsIHUEM (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 KONNeKuumn
A3blka Java

Knaccudukauns CTpyKTyp AaHHbIX NO NPUHLMNY
obpalleHns K anemeHTam: 3anucu (Knacchl), MaccuBbl,
CMMCKW, CroBapw, a Takke CTekn 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

ApXMTeKTypa OHOCBA3HbIX U ABYCBA3HbIX CMMUCKOB,
OCHOBHbIe onepauunn; peanmn3auna yKasaHHbIX CTPYKTYpP
OaHHbIX B BUAe KinaccoB C UCMNOJIb3OBaHNEM NHKaNCynAUunu;
peanun3auuna cteka n o4yepegn Ha oCHoBe O4HOCBA3HOIoO
CMnncKa

1.8

[epeBbsi, ABONYHbIE
OepeBbs noucka

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

1.9

AVL-pgepebs

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




Peannzauus

pasgena
Ne HanmeHoBaHue pasgena OVCLUUNINHBI C
CopepxaHue pasgena guCuuniimHbl
n/n ONCLMNIUHBI NMOMOLLbIO
OHNamnH-Kypca,
QYMK
1.10| 2-3-, 2-3-4- n KpacHo- 2-3- n 2-3-4- gepeBbsi: AESA N OCHOBHbIE Onepauuu;
YepHble AepeBbs KpacHO-4YepHble AepeBbs Kak BApuaHT npeacrasnexHms 2-3-
4-pepeBbeB, OCHOBHbIE onepauun Ans KpacHo-4epHbIX
OEPEBLEB M OLEHKa CNOXHOCTH
1.11 | XewwnpoBanue (hash- Hash-tabnuubl kKak BapMaHT CTPYKTYpPbl C NOTEHLMAmNbHbIM
Tabnmubl) BpemeHeMm goctyna no knouy O(1), noHaTne hash-gyHkuum
N ee KayecTBO, CTpaTern paspeLleHunst Konnuanm —
OTKpbITas 1 3aKpbiTasi agpecaunu, peanuaaums MHOXeCTBa
(Set<T>) n cnoeaps (Map<T>) ¢ nomowpbto hash-Tabnuu,
CpaBHEeHMe ¢ gepeBbsMK Noucka; komomHauum hash-
Tabnuu ¢ gepeBbaAMU Noncka NPoOTUB «nnoxmx» hash-
dyHKUMNIA
1.12 | OcHoBbl TEOPUM rPachoB "padbl: OCHOBHbIE MOHATUSA 1 ONpeaeneHnst; cnocobbl
3apaHus (xpaHeHus) rpadoB (MaTpuLa CMEXHOCTU, CIINCKK
CMEXHOCTW) U YHUBEepCarnbHbI MHTEPdENC NpeacTaBneHns
rpachoB ons anroputmMoB
1.13 | O6xog rpadpos, nouck B Peanunsaunsa obxoaa rpadpos (novcka) B rmybuHy u
rnybuHy, NOUCK B LLMPUHY LLUMPUHY; OToBpaxeHne rpacos ¢ NOMOLLLI0 BUBAMoTeKN
Graphviz
1.14 | ONTUMM3aAUNOHHbIE Mownck KpaTyanwmx nyten B rpadpe: anropmutm [enkeTpsbl,
anropuTMmbl Ha rpadax anroputm bennmana-®opaa, anroputm ®nonga-
(kpaTyanime nyTun, YopLuenna; Nouck MMHMMarbHOrO OCTOBHOIO AepeBa:
MUWHMMaribHOEe OCTOBHOE anroputMm lMpuma, anroputm Kpackana
4epeBo)
1.15 | Mpumepbl NpaKTU4ECKNX Annepos rpad, MamMnnbToHOB rpady; NpUMepkl
3agad Ha rpadax npakTUyYecKkmMx 3agad, KoTopble CBOAATCH K 3a4adyam Ha
rpacpax
2. NpakTn4yeckme 3aHATUA
2.1 | OcHoOBblI OGBEKTHO- MpuHUMNBI 06 BEKTHO OPMEHTUPOBAHHOMO NOAX0AA;
OPWEHTUPOBAHHOIO MOHATME KNacca v ero 3K3eMNNApoB; pasnuunsa Mexay
nporpaMMmnpoBaHus static-dpyHKUMSMN 1 METOAaMK KNaccoB; KNacchl Kak
(nHKancynsums) pacLimpeHne KOHLEeNUMM Tuna gaHHbIX B BUAe
00beguHEeHNs1 AaHHbIX U METOA0B MX 06paboTkM, NOHATME
COCTOSIHMA 0OBbEeKTa, MpUMEPSDI; MPUHLUUMbLI UHKANCYNALMK;
NOHATME HacnedoBaHUs U nonMMopduama; knacc Object n
ero Metogpl
2.2 | MNoHsATME CNOXHOCTK lMoHATMe anropuTtma, CBOWCTBA anroputma, 3agaya OLeHKU
anroputma 1 cpaBHeHWS 3 HEKTMBHOCTN anropuTMoB; BpeEMEHHas u
NPOCTPaHCTBEHHAS CIOXHOCTb, aCUMNTOTUYECKNE OLEHKM
CINOXHOCTW anropuTMOB AN Pa3fNNYHbIX Cy4aeB 1 UX
CBOWCTBA; NpaKkTU4eCKMe NPUHLNMbI OLEHKM CIIOXKHOCTH
anroputmoB B O-HOoTauun, NpMMepbl anropnuTmMoB C
pPasnn4yHON CNOXHOCTbIO
2.3 | ANropuTMbl COPTUPOBKM: CsowicTBa anropuTmMoB COPTUPOBKU: BpeMS (BpeMeHHas
CBOWCTBA, NpOCTble CINOXHOCTB), NaMsATb (MPOCTPAHCTBEHHAS CITOXHOCTb),
anroputmbl O(n*2) YCTOMYMBOCTb U €CTECTBEHHOCTb NOBEAEHWS, BHYTPEHHNE
N BHELLUHWE COPTUPOBKM; NPOCTblE COPTUPOBKM U NX
CBOWCTBA: My3blpbKOBas COPTUPOBKA, COPTMPOBKA
BbIOOPOM, COPTUPOBKA BCTaBKaMM; peanv3aunst ykazaHHbIX
COpPTUPOBOK B 0606LLIEHHOM (generic) Buae ¢ napameTpom
B BUAe OYHKUMM CpaBHEHWSI SNTIEMEHTOB; BbI30OB
BCTPOEHHON (OYHKLNN COPTUPOBKM
2.4 | «bbICcTpblE» anropuUTMbI Knaccuueckune «6bicTpbie» (O(n*log(n)) copTMpoBKM CO

COPTMPOBKM

CpaBHEHWEM 3NIEMEHTOM: COPTMPOBKA CNNstHUEM (merge
sort), 6eicTpas copTupoBka (quick sort), nupamuganbHas
copTtupoBka (heap sort); copTpOBKM «0e3 CpaBHEHUIY:
copTupoBKa nogcyeTom (counting sort), 6riovHas
coptupoBka (bucket sort)




Peannzauus

pasgena
Ne HanmeHoBaHue pasgena OVCLUUNINHBI C
CopepxaHue pasgena guCuuniimHbl
n/n AVCLMNIUHBI NMOMOLLbIO
OHNamnH-Kypca,
QYMK
2.5 | Knaccudukaumst CTpykTyp Knaccudumkaumsa cTpykTyp AaHHbIX MO NPUHLMUNY
OaHHbIX, 0630p Konnekum | obpalleHus K anemMeHTam: 3anucu (Knaccbl), MaccuBbl,
A3blka Java CMNCKM, CoBapw, a Takke CTekn n odepeam; obsop
Konnekumn Java Kkak peanusauni ykasaHHbIX CTPYKTYP
AaHHbIX: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckune
npuMmepbl UX MPUMEHEHUSA
2.6 | OgHocBA3HbIE U ApXUTEKTYpa OOHOCBA3HbLIX U ABYCBA3HbIX CMINUCKOB,
OBYCBSI3HbIE CMUCKN, CTEKM, | OCHOBHbIE OMnepauum; peanusaumns ykasdaHHbIX CTPYKTYP
oyepeau AaHHbIX B BUJE KNaccoB C UCNOMNb30BaHNEM WUHKaNCynaumm;
peanu3auns cTeka n ovyepeam Ha OCHOBE OHOCBA3HOIo
cnucka
2.7 | OepeBbs, ABONYHbIE OpraHu3auusa gaHHbIX B BUAe gepesa, TEPMUHONONS,
AepeBbs noucka 06xo0A 1 cnocobbl oTobpaxeHns gepeBbeEB, ABOVNYHbIE
AepeBbs; ABONYHbIE AepeBbs NOMCKA: MAESA N OCHOBHbIE
onepauun, peanusaums B BUae Knaccos, NOHATUE
cbanaHcuMpoBaHHOCTU AepeBa; peannsauus MHOXeCTBa
(Set<T>) u cnoaps (Map<T>) ¢ nomoLb0 4BONYHOIO
Jepesa noucka
2.8 | AVL-pepebs AVL-gepeBbs: uges, ornepaumm BCTaBkU U yaaneHus,
6anaHcupoBka (R-/L-, RL-/LR-noBopoTkl), OLeHKa
CINOXHOCTW onepaLmmn
2.9 | 2-3-, 2-3-4- v KpacHo- 2-3- n 2-3-4- gepeBbs: MAEA N OCHOBHbIE ONepauuu;
YepHble OepeBbs KpacHO-4YepHble JepeBbs Kak BapuaHT npeacraBneHus 2-3-
4-pepeBbeB, OCHOBHbIE onepauumn Ans KpacHO-4epHbIX
OEepPEBbEB M OLLEeHKa CNOXHOCTH
2.10 | XewwnposaHue (hash- Hash-tabnuupbl kak BapuaHT CTPYKTYPbl C MOTEHUMarNbHbIM
Tabnuubl) BpeMeHem goctyna no knodvy O(1), noHaTne hash-gyHkumm
W ee KayecTBO, CTpaTerny paspeLleHns Konnuanm —
OTKpbITas 1 3aKkpbiTas agpecauumun, peanu3aums MHOXeCTBa
(Set<T>) u cnoeaps (Map<T>) ¢ nomoLpbto hash-tabnuu,
CpaBHEHUe ¢ AepeBbsMU Noucka; komomHauum hash-
Tabnuuy c gepeBbAMU NOMCKa NPOTMB «nroxux» hash-
dyHKUNIA
2.11 | OcHoBbl TEOPUK rpachoB "padbl: OCHOBHLIE MOHATUSA N ONpeAeneHust; cnocobbl
3afaHus (xpaHeHus) rpados (MaTpuLa CMEXHOCTU, CIIUCKN
CMEXHOCTW) U YHMUBepCcarbHbI MHTepdenc npeacTasneHus
rpacpoB Ans anropuTmMoB
2.12 | Obxopg rpadoB, NOMCK B Peanusaunsa obxoaa rpacpos (novcka) B rmybuHy u
rnybuHy, NOUCK B LLNPUHY LIMPUHY; oToBpaxeHne rpacos ¢ NOMOLLLI0 BUBAMOTEKN
Graphviz
2.13 | ONTMMM3aUMOHHbIE Mouck KpaTyanwimx nyten B rpadpe: anroputm JenkcTpsl,
anropuTmbl Ha rpadax anroputm bennmana-®opaa, anroputm dnonaa-
(kpaTyanwue nyTwn, Yopluenna; nouck MMHUManbsHOro OCTOBHOrO AepeBsa:
MUWUHMMarnbHOE OCTOBHOE anroputM lMpuma, anroputm Kpackana
OEpEBO)
2.14 | Tpumepbl NpakTU4eCKNX Aunnepos rpad, MamunbToHOB rpad; Npumepsbl

3agad Ha rpadax

NpaKkTUYeCKMX 3a4ay, KOTopble CBOAATCH K 3a4ayam Ha
rpagax




No
n/n

HanmeHoBaHue pasgena
ONCLUMNINUHbI

CopepxaHue pasgena guCuuniimHbl

Peannzauus
pasgena
OVCLMMNINHBI C
NOMOLLbIO
OHNamnH-Kypca,
QYMK

3. JlabopaTopHbie paboThbl

3.1

OcHoBbl 06 BEKTHO-
OPWEHTUPOBAHHOIO
nporpamMmupoBaHus
(vHKancynauuns)

MpuHUMNbl  OBBLEKTHO  OPUEHTUPOBAHHOrO  MNOAXOAa;
NMOHATME Kracca M ero 9K3eMNMSPOB; pPasnuMuna Mexay
static-pyHKUMAMM M MeToA4aMM  KNacCoB; KMacChbl Kak
paclwiMpeHMe  KOHUenuuu Tuna daHHbIX B BuAe
00beaguHeHNss AaHHbIX U METOAOB MX 0O6paboTkM, NoHATHUE
COCTOSIHMSA 0OBbeKTa, NpUMEpbI; NPUHUMMbLI MHKANCynsauum;
NMOHSITME HacregoBaHus U nonumopduama; knacc Object n
ero mMetofbl

3.2

lMoHATME CROXHOCTM
anropuntmMma

[MoHATMe anropuTMa, CBOWCTBA anroputMa, 3agadva OLEeHKM
N cpaBHeHUs 3QEKTUBHOCTM anropuTMOB; BPEMEHHASA ”
NPOCTPAHCTBEHHAA CIOXHOCTb, aCMMMNTOTUYECKNE OLEHKM
CINOXHOCTU anroputMoOB NS PasfuyHbiX CryvyaeB U WX
CBOWCTBA; MNpPaKTUYECKME MPUHLUUMBI OLIEHKU CIOXHOCTU
anroputmMoB B O-HOTauun, npumepbl anroputMoOB C
pPasnNUYHOM CNOXHOCTBIO

3.3

AnNropuTMbl COPTUPOBKU:
CBOWCTBA, NPOCThble
anroputmbl O(n*2)

CsoicTBa anroputMOB COPTUPOBKM: Bpems (BpemeHHas
CMOXHOCTb), nNamsATb (NPOCTPAHCTBEHHas CINOXHOCTbL),
YCTOMYMBOCTb M €CTECTBEHHOCTb MOBEAEHWS, BHYTPEHHME
W BHELHWe COPTUPOBKW; MPOCTble COPTUPOBKM U  UX
CBOWCTBA:  MNy3blpbkOBas  COPTUPOBKA,  COPTUPOBKA
BbIGOPOM, COPTMPOBKA BCTaBKaMu; peannsaums ykasaHHbIX
copTUpOBOK B 0600LLeHHOM (generic) BMae ¢ napameTpom
B BuAe (PyHKUMM CpaBHEHWS  3NEeMeHTOB; Bbl30B
BCTPOEHHON (PYHKLUNN COPTUPOBKU

3.4

«BbICTpbIE» anropuTmbl
COPTUPOBKM

Knaccuueckue «6bictpeie» (O(n*log(n)) copTupoBku co
CpaBHEHMEM 3reMEHTOM: COPTUPOBKa CnusiHnem (merge
sort), GbicTpasa copTupoBka (quick sort), nMpamuaganeHas
coptupoBka (heap sort); copTnpoBkn «6e3 CpaBHEHWUN»:
coptMpoBka nogcyetom  (counting  sort), GnoyHas
coptuposka (bucket sort)

3.5

Knaccudukauusa cTpykTyp
AaHHbIX, 0630p KONNeKLMNn
A3blka Java

Knaccudpmkaumss  CTPpykTyp  OaHHbIX MO MpUHUMMY
obpalleHnss K aneMeHTaMm: 3anucu (Knaccbl), MaccuBbl,
CMMCKWN, CroBapu, a TakkKe CTekM W odepegun; 0030p
Konnekumn Java kak peanusauui yKasaHHbIX CTPYKTYp
daHHbIX:  List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTu4eckue
npuvMepbl X NPUMEHEHNS

3.6

OpaHocBA3HbIE U
ABYCBSI3HblE CMUCKN, CTEKN,
oyepeam

ApXUTEKTYpa OOHOCBA3HbIX W  [BYCBSI3HbIX  CMMUCKOB,
OCHOBHble OMepaLun; peanusaumsi ykasaHHbIX CTPYKTYp
[AaHHbIX B BUAE KIACCOB C UCMONb30BaAHWEM MHKaMNCyNsaLuu;
peanu3aums cTeka M oyepean Ha OCHOBE OOHOCBS3HOIO
cnucka

3.7

[epeBbsi, ABONYHbIE
OepeBbs noucka

OpraHusaumsa paHHbIX B BuAe [OepeBa, TEPMUHOMOrus,
obxog u crnocobbl OTOGpaxXeHus [epeBbEB, [OBOUYHbIE
AepeBbsl; OBOUYHblE AepeBbsA MOUCKA: MAES U OCHOBHbIE
onepauuun, peanu3auuMs B BuOEe KNAccoB, MOHATME
cbanaHCMpOBaHHOCTU JdepeBa; peanu3auus MHOXecTBa
(Set<T>) u cnoeapss (Map<T>) ¢ nomoLlbl0 OBOUYHOIO
Aepesa novcka

3.8

AVL-pgepebs

AVL-gepeBbsa: uges, onepauuuM BCTaBkKM U yOaneHus,
6anaHcupoBka  (R-/L-, RL-/LR-noBopoThl),  OuUEHKa
CINOXHOCTW onepaumn

3.9

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

2-3- n 2-3-4- pepeBbs: maoes M OCHOBHble onepauuu;
KpacHO-4YepHble AepeBbs Kak BapuaHT npeactasneHns 2-3-
4-nepeBbeB, OCHOBHblE oOnepaunm Ana KpacHO-YepHbIX
JepeBbeB 1 OLEHKa CITOXHOCTU




Peannzauus

pasgena
Ne HaunmeHoBaHve pasgena C OUCLMINHBI C
ogepxaHue pasgena aucumninHbl
n/n ONCLMNIUHBI NMOMOLLbIO
OHNamnH-Kypca,
QYMK
3.10 | XewwmpoBaHue (hash- Hash-tabnuubl kak BapuaHT CTPYKTypbl C MOTEHUManbHbIM
Tabnuubl) BpeMeHem goctyna no kntody O(1), noHATue hash-dyHkumm
W ee KayecTBO, CTpaTerMm paspelleHnss KOmmnuanm —
OTKpbITas M 3aKkpbiTas agpecauny, peanusaumsa MHOXeCTBa
(Set<T>) u cnoeapsa (Map<T>) ¢ nomowpto hash-tabnuu,
CpaBHEHMe C JepeBbsiMW Moucka; KoMOuHaumm hash-
Tabnuy Cc JepeBbAMWM MNouMcKka MNpOTUB «mnoxmx» hash-
dyHKUNI
3.11 | OcHoBbI Teopuu rpacoB padbl: OCHOBHbIE MOHATUS M OMNpPedeneHusi; cnocobbl
3agaHus (xpaHeHus) rpadoB (MaTpuLia CMEXHOCTU, CUCKU
CMEXHOCTU) U YHUBEpPCarbHbIN MHTEPdENC NpeacTaBneHns
rpadoB Ansi anropuTMoB
3.12 | Obxopg rpacdos, NOMCK B Peanusauna obxoga rpadpoB (noucka) B rnybuvHy u
rnybuHy, NOUCK B LLUMPUHY LWIMPUHY; OoToBpaxkeHne rpacoB C MOMOLLLID 6UBNMOTEKM
Graphviz
3.13 | ONTMMM3aUMOHHbIE Mouck kpatyanwux nyten B rpade: anroputm [enkcTtpsl,
anropuTMbl Ha rpadax anropuTtm Bennmana-®opaa, anroputm dnonga-
(kpaTyaviwme nyTun, Yopwenna; MNOUCK MWHMManbHOro OCTOBHOrO AepeBa:
MWHUMarnbHOE OCTOBHOE anroputm lMNpuma, anroputm Kpackana
4epeBo)
3.14 | TNpumepbl NpakTU4eCKNX Onnepos rpad, MamMunbTOHOB rpad; npumMepsb
3ajaJ Ha rpagax npakTU4ecKkUx 3ajay, KoTopble CBOAATCHA K 3ajadaM Ha
rpagax
13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX
Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHve TeMmbl CamocTos-
MpakTn- Jlabopa-
n/n (pasgena) oncumnmHbl Jlekuum TenbHas Bcero
Yyeckune TOPHbIE
paboTta
1 | BeegeHve B npegmeTt 1 - - 6 7
2 | OcHoBbI O6BEKTHO- 2 1 1 8 12
OpPUEHTUPOBAHHOIO
nporpaMMmpoBaHus
(nHkancynaums)
3 [MOHATME CNOXHOCTM anroputma 2 1 1 8 12
4 | ANropuTMbl COPTUPOBKU: CBOWCTBA, 2 1 1 8 12
npocTtble anroputmel O(n*2)
5 «bbICTpbIE» anropUTMBbI 2 1 1 6 12
COpPTUPOBKM
6 Knaccudukauusa cTpykTyp OaHHbIX, 2 1 1 8 12
0030p Konnekuui sisblka Java
7 OpaHocBA3HbIE M ABYCBA3HbIE 2 1 1 8 12
CMUCKW, CTEKN, o4epeam
8 [epeBbsi, ABONYHbIE AepeEBbS 2 1 1 8 12
nomcka
9 AVL-gepebs 2 1 1 8 12
10 | 2-3-, 2-3-4- n KpaCHoO-YepHble 3 1 1 8 13
aepeBbs
11 | XewwuposaHue (hash-tabnuupl) 2 1 1 8 12
12 | OcHoBbI TeOpUN rpagos 2 1 1 8 12
13 | O6xopg rpadoB, NOUCK B rNybuHYy, 2 1 1 8 12
MOUCK B LUNPUHY
14 | ONTMMK3aUMOHHbBIE anropMTMbl Ha 2 2 2 8 14
rpacax (kpartyanwime nyTu,
MWHUManbHOE OCTOBHOE epeBo)




Bugbl 3aHsATUN (Y4acoB)
Ne HanmeHoBaHue TemMbl CamocTos-
MpakTn- Jlabopa-
n/n (pasgena) gucumnIvHbl Jekuun TenbHas Bcero
yeckune TOPHbIE
paboTta
15 | MNpumepbl NpakTUYeCcKMX 3agad Ha 6 2 2 8 18
rpadgax
UToro: 32 16 16 116 180

14. MeToan4yeckue ykasaHmA Ans ody4aroWmMXCcA No OCBOEHUIO AUCLUMNIIUHDI

PekomeHngyeTtcss paboTa C KOHCMeKTamu feKkuuin, npe3eHTaumMoHHbIM MaTepuanom,
BbINOSIHEHME BCEX NabopaToOpHbIX M KOHTPOSbHbLIX PaboT, 3ajaHUA Tekyllen aTTecTauuw.
Y4yebHble M meToguyeckue martepuanbl N0 AUCUMNNMHE pasMelleHbl Ha CeTeBOM [Aucke,
AOCTYMHbIM Ha NoH6oM KOMNbIOTEPE B NlokanbHou ceTn GKH.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) ocHoBHas nuTeparypa:

Ne

NcTo4uHnk
n/n

1 | CemxBuk, Pobept. dyHoameHTanbHble anroputmbl Ha Java : MNep. ¢ anrn. / P. Cegxsuk .— M. :
DiaSoft, 2003. — Y.1-4: AHanu3. CTpykTypbl AaHHbIX. CopTupoBka. Nouck .— 2003 .— 680 c. : un. —
bubnuorp. B KoHUe rna.. - lNMpeam. ykas.: c. 680-687 .— lMapan. TuT. n. aHrn. — ISBN 966-7992-22-5.

2 | Nadope, PobepT. CTpyKTYypbl AaHHbLIX 1 anropuTMbl B Java = Data structures @ algorithms in Java /
PobepT Jladbope ; [nep. ¢ aHrn. E. MaTBeeBa] .— 2-e uag. — CaHkr-letepbypr [n ap.] : Nutep, 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 : lNMoctpoeHune n aHanms : [Yuebruk] / T. KopmeH, Y. Jlensepcon, P.
PuBecrT ; MNep. ¢ anrn. K. Benos v ap.; Hay4. pea. A. leHs .— M. : MUHMO, 2002 .— 955 ¢. : un. —
(Knaccuyeckne yd4ebHukn: computer science) .— ISBN 5-900916-37-5.

4 | Axo, Anbpen B. CTpykTypbl AaHHbIX 1 anropuTMbl : [YuyebHoe nocobue] / Anbdpean B. Axo, [xoH 3.
XonkpodT, [xedpdpu O. YnemaH; Mep. ¢ aHrn. v pea. A.A. Munbko .— M. n agp. : Bunesamc, 2003 .—
382 c. : un., Tabn. — MNapan. Tut. N. aHrn. — bnbnworp.: ¢.369-374 .— MNpegm. ykas.: c. 375-382 .—

ISBN 5-8459-0122-7.

6) JononHWUTenNbHas NuTepaTypa:

Ne

NcTouHnk
n/n

5 CepxBuk, PobepT. ®yHaameHTanbHble anroputMbl Ha C++ / P. Cemxsuk .— M. u gp. : DiaSoft, 2002.
— Y.1-4: AHanus. CTpykTypbl AaHHbIX. CopTuposka. MNouck .— 2002 .— 687 c. : un. — ISBN 5-93772-
047-4.

6 CepxBuk, PobepT. ®yHaameHTanbHble anroputMbl Ha C++ / P. Cemxsuk .— M. u gp. : DiaSoft, 2002.
— Y.5: Anroputmbl Ha rpadhax .— 2002 .— 484 c. : un. — Mapan. TuT. N. airn. — ISBN 5-93772-054-7
.— ISBN 0-201-36118-3.

7 Cepxsuk, PobepT. dyHgameHTanbHble anroputmbl Ha C : Mep. ¢ aHrn. / P. CempxBuk ; MPUHCTOHCKNIA
yH-T .— 3-e n3g. — CI16. n gp. : DiaSoft, 2003. — Y.1-4: AHanu3s. CTpykTypbl AaHHbIX. CopTUpOoBKa.
Monck .— 2003 .— 670 c. : un. — lMapan. Tut. n. aHrm. — ISBN 5-93772-081-4.

8 | CepxBuk, Pobept. PyngameHTanbHble anroputmbl Ha C : lMep. ¢ aHrn. / P. CeaxBuk ; [PpUHCTOHCKMI
yH-T .— 3-e usg. — CI16., n gp. : DiaSoft, 2003. — 4.5: Anroputmbl Ha rpadax .— 2003 .— C.661-
1127 : vn .— lNMapan. Tut. n. airm. — ISBN 5-93772-082-2.

B) MHCpOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oumumanbHble pecypcbl MHTEPHET):

Ne

n/n McToYHMK

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

10 | Anroputmbl: Teopusa 1 npakTnka. Metoapl [OnekTpoHHbIN pecypc] : — Pexum goctyna:
https://stepik.org/course/217/promo

11 | AnropuTmbl NpOrpamMMmMpoOBaHUS U CTPYKTYPbI AaHHbBIX [QNEKTPOHHbIN pecypc] : — Pexum gocTyna:

https://openedu.ru/course/ITMOUniversity/PADS/




16. NepeyeHb y4ueOHO-MeTOANYECKOrO 06ecneyeHust ANs CamocTosATeNbHOM paboThbl

Ne

NcTouHnk
n/n

1 | Wwvnar, Mepbept. NckyccTBo nporpammunpoBannga Ha JAVA : nep. ¢ aHrn. / Fepbept Wunar, Oxerimc
Xonmc .— CI16. [v gp.] : BXB-lMeTtepbypr, 2005 .— 331 c. : un. — MNapan. TuT. n. aHrn. — MNpegm. ykas.
: ¢.330-331, 4000 aks.

17. WHdoOpmaunoOHHbIE TEexXHONorum, wucnonb3yemble AONA peanus3aumm y4ebHom
AUCLUUNSINHBI, BKMKOYass nporpaMmmMmHoe obecneyeHne U MHEPOPMaLMOHHO-CMNpPaBO4HbIe

cucteMbl (NMpyn Heo6Xxo0AMMOCTH)

Ne
HanmeHoBaHve
n/n
1 | OpenJDK - 6ennateH
2 | Cpepa paspabotkn NetBeans nnu Intellij IDEA (akagemuyeckas nuueHsns unu sepcus Community) -
BGecnnatHbl

18. MaTepuanbHoO-TeXHU4YecKoe obecneyeHne AUCLUUNIINHDI:

Ne
n/n

HanmeHoBaHune

1

MynbTumeauiHasa nekunoHHas ayaurtopus (kopn. 1a, ayg. Ne 479 vnu gpyrast nogxogsiwasi): pabovee
MecTo npenogaBaTtens: MK-Intel-i3, npoekTop, BuaeokomMmMmyTaTop, MUKPOOH, ayamocuctema,
crneumanmampoBaHHas mebernb: 4OCKM MeNoBble 2 LWT., CTOMbl U CTYNbs/NaBkM B KONIMYecTBe,
[OCTaTOYHOM Ansi pa3MeLLeHNs NOToKa CTyAeHTOB; Bbixoa B IHTEPHET, 4OCTyn K dpoHAam y4ebHo-
MEeTOANYECKOM AOKYMEHTALMM U SNEKTPOHHBIM N3AaHUAM.

KomnbroTepHbin knacc (kopn. 1a, aya. Ne 382-385 vnu gpyrmne nogxogsawume): MK-Intel-i3 16 wr.,
cneumanuanpoBaHHasa Mmebernb: gocka MapkepHas 1 WwT., CTONbI U CTYMbS B KONMYECTBE, 4OCTAaTOYHOM
AN pasmeLLeHns akageMmyeckon rpynnel (MoArpynnbl) CTYAEHTOB; Bbixod B IHTepHeT, AocTyn K
doHgam y4ebHO-MeToaNM4EeCKON AOKYMEHTaLMN 1 3NEKTPOHHBLIM U3OAHNSM.

19. OueHou4HbIe cpeacTBa AN NPoOBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopAOoK OUEHKM OCBOeHUs obyvawlummuca yvyebHOro Matepuana onpenensieTcs
coaepkaHMeM crieayoLmx pa3aenos AUCLUNIIUHBIL:

HanmeHoBaHune NHgukaTop(bl
r'|\;gn pasgena aUCLMMIUHBI KOL'I"M”ﬂe(TMe)H' u(ﬂzmmeﬁlfm) OLieHOYHbIE CpeacTaa
(mogyns) KoMneTeHummn
1 BBegeHuve B npegmeTt MK-1 MK-1.1, MK-1.2, MK-1.3 | O6ssaTtenbHble NpakTUyeckue
MK-4 MK-4.1, MK-4.2, NK-4.3 | 3agaxusa u3 nyHkra 20.1 (KOHTporb
MK-5 MK-5.1, MK-5.2, MK-5.3 | 1 OLeHKa BbINONHEeHus)

2 | OcHoBbl 06BbEKTHO- MK-1 MK-1.1, MK-1.2, MK-1.3 | OBssaTtenbHble NpakTUyeckne
OPMEHTUPOBAHHOTO MNK-4 MK-4.1, NK-4.2, MK-4.3 | 3aaaHus u3 nyHkta 20.1 (koHTposb
nporpaMmmMmmpoBaHns MK-5 MK-5.1, MK-5.2, MK-5.3 | ¥ OLEeHKa BbINONHEeHMs!)
(nHkancynaums)

3 lNoHATHE cnoXHoCcTn MK-1 MK-1.1, MK-1.2, NMK-1.3 | O6a3aTenbHble NpakTu4eckme
anroputma MnK-4 MK-4.1, MK-4.2, NK-4.3 | 3aaaHusa u3 nyHkra 20.1 (koHTponb

MK-5 MK-5.1, MK-5.2, MK-5.3 | Y OLEeHKa BbINONHEeHWs)

4 | AnropuTtmbl MK-1 MK-1.1, MK-1.2, NMK-1.3 | O6asaTenbHble NpakTu4eckme
CcopTUpOBKM: cBoicTBa, | MK-4 MK-4.1, NK-4.2, MK-4.3 | 3apaHns ua nyHkta 20.1 (KoHTporb
MpOCTbIE anropuTMBbl MNK-5 MK-5.1, MK-5.2, MK-5.3 | ¥ OL€HKa BbINONHEHMs)

0o(n"2)

5 «bBbICTpbIE» MK-1 MK-1.1, MK-1.2, NMK-1.3 | O6a3aTenbHble NpakTu4eckme
anropuTMbl MK-4 MK-4.1, MK-4.2, NK-4.3 | 3agaHud 13 nyHkta 20.1 (KOHTpOnb
COPTUPOBKM MK-5 MK-5.1, MK-5.2, MK-5.3 | ¥ OLeHKa BbINONHEeHMs!)

6 Knaccudmkaums MK-1 MK-1.1, MK-1.2, NMK-1.3 | O6a3aTenbHble NpakTuyeckme
CTPYKTYP AaHHBbIX, MnK-4 MNK-4.1, NK-4.2, NK-4.3 | 3agaHusa us nyHkra 20.1 (KOHTponb
0630p KONneKuui MK-5 MK-5.1, MK-5.2, MK-5.3 | ¥ OLEeHKa BbiMOMHeHusl)

A3blka Java

7 OAaHocBA3HbIE U MK-1 MK-1.1, MK-1.2, NMK-1.3 | O6a3aTenbHble NpakTuyeckme
[1BYCBA3HbIE CMNCKM, MNK-4 MNK-4.1, NK-4.2, NK-4.3 | 3agaHusa us nyHkra 20.1 (KoHTponb
CTEeKU, oMepeam MK-5 MK-5.1, MK-5.2, MK-5.3 | ¥ OLEHKa BbINONHEHMS)




HavmeHoBaHue WHankaTop(bl
I"I\;gl'l pasgena oUCUMMvHbI KO&"M”;EL‘;H' p,é%mmeﬁém) OueHouYHble cpeacTBa
(moayns) KOMMEeTeHUnn
8 | [epeBbs, ABOUYHbIE MK-1 MK-1.1, MK-1.2, MK-1.3 | O6asaTenbHbIe NpakTuieckme
AepeBbs novcka MK-4 MNK-4.1, NK-4.2, NK-4.3 | 3anaHns us nyHkra 20.1 (KOHTposb
MNK-5 MK-5.1, MK-5.2, MK-5.3 | Y OLieHKa BbINONHeHus)
9 | AVL-gepebs MK-1 MK-1.1, MK-1.2, MK-1.3 | O6s3aTenbHble npakTuyeckme
MNK-4 MK-4.1, NMK-4.2, MK-4.3 | 3aga#us u3 nyHkta 20.1 (koHTpornb
MK-5 MK-5.1, MK-5.2, MK-5.3 | Y OLEeHKa BbINONHEeHMs)

10 | 2-3-, 2-3-4- n KpacHo- MK-1 MK-1.1, MK-1.2, MK-1.3 | O6a3aTenbHbIe NpakTuyeckme

YyepHble JepeBbs MNK-4 MK-4.1, NK-4.2, MK-4.3 | 3apaxus us nyHkta 20.1 (KOHTporb
MK-5 MK-5.1, MK-5.2, MK-5.3 | Y OLEeHKa BbINONHEHMs)

11 | Xewwupoeanue (hash- MK-1 MK-1.1, MK-1.2, MK-1.3 | O6a3aTenbHbIe NpakTuyeckme

Tabnuubl) MNK-4 MK-4.1, NK-4.2, MK-4.3 | 3apaHus n3 nyHkta 20.1 (koHTporb
MK-5 MK-5.1, MK-5.2, MK-5.3 | Y OLEeHKa BbINONHEeHMs)

12 | OcHoBbI TEOPUU MK-1 MK-1.1, MK-1.2, NMK-1.3 | O6a3aTenbHbIe NpakTu4eckme

rpacpos MK-4 MK-4.1, MK-4.2, NK-4.3 | 3agaxus n3 nyHkta 20.1 (KOHTpOnb
MNK-5 MK-5.1, MK-5.2, MK-5.3 | Y OLieHKa BbINONHeHus)

13 | O6xog rpados, nomck | MK-1 MK-1.1, NK-1.2, MK-1.3 | O6ssaTtenbHble npakTuyeckue
B rnyGuHY, NOWUCK B MnK-4 MK-4.1, MK-4.2, NMK-4.3 | 3aaaHua 13 nyHkta 20.1 (koHTpornb
LINPUHY MNK-5 MK-5.1, MK-5.2, MK-5.3 | Y OLieHKa BbINONHeHus)

14 | ONTUMMN3aLMOHHbIE MK-1 MK-1.1, NK-1.2, MK-1.3 | O6ssaTtenbHble npakTuyeckue
anroputMmbl Ha rpacpax | MNK-4 MK-4.1, MK-4.2, NMK-4.3 | 3aaaxua u3 nyHkra 20.1 (koHTpornb
(kpaTyanwme nyTy, MK-5 MK-5.1, MK-5.2, MK-5.3 | ¥ OLEeHKa BbINONHEHMs)
MUHUMasbHOe
OCTOBHOE JEPEBO)

15 | Mpwumepbl MK-1 MK-1.1, MK-1.2, NMK-1.3 | O6a3aTenbHble NpakTuyeckme
npakTuyeckmx 3agad MK-4 MK-4.1, NK-4.2, NK-4.3 | 3agaHns us nyHkra 20.1 (KOHTponb
Ha rpadpax MK-5 MK-5.1, MK-5.2, MK-5.3 | ¥ OLeHKa BbINoNHeHus)

MpomexyTouHas aTTecTaums MepeyeHb BONPOCOB K 3K3aMeHy 13
chopMa KOHTPOMS — 3a4ET C OLLEHKOIA nyHkTta 20.2

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume
npoueaypbl OLleHUBaHUA

20.1 TeKywWwMn KOHTPOSb YyCNeBaeMoCcTH

00s13aTENbHbIX NPAKTUYECKMX 3adaHuN. [lepeyeHb 3agaHuii:

KOHTpOJ'Ib ycneBaemMoCT no gucumniinHe oCyLleCcTBideTCA C NOMOLLbIO KOHTPONA BbINONTHEHNA

Ne

/n 3apaHue

1 | 3apada 1 — NHkancynauus (>= 30 nHanBMOYyanbHbIX BapuaHToB, pa3MeLleHbl Ha 00LLea0CTyNHOM
ancke B cetn ®KH)

2 | 3apgayva 2 — CBgsHble cnucku (>= 30 nHAMBMAYanbHbIX BApUaHTOB, pa3MeLleHbl Ha obLweoCTyNHOM
ancke B cetn PKH)

3 | 3apaya 3 — Ctekun 1 ovepeam (>= 30 nHOMBMAYaNbLHLIX BAPUAHTOB, pa3MeLLeHbl Ha 0BLeaoCTyNMHOM
ancke B cetn ®KH)

4 3apava 4 — CoptupoBku (>= 30 nHaMBMAYyarnbHbIX BApUaHTOB, pasMelleHbl Ha 0bLLefOoCTYNHOM AnCKe
B ceTn ®KH)

5 | 3agaya 5 — lepeBbs (>= 30 nHamMBMayarnbHbIX BapMaHTOB, pa3MeLlieHbl Ha obLLe 0CTyNHOM AUCKE B
cetn ®KH)

6 3apava 6 — Cnosapu (Ha ocHoBe AepeBbeB Unu hash-gyHkuun, >= 30 HAMBMUAYanNbHbLIX BapUaHTOB,
pa3MelleHbl Ha obuegocTynHom ancke B cetn PKH)

7 3apava 7 — Npacpbl 1 (>= 30 MHOUBMAYaNbHLIX BAPMAHTOB, pa3MeLLeHbl Ha 00LeA0CTYMHOM QUCKE B
cetn ®KH)

8 | 3agava 8 — padhbl 2 (MHTEpaKTUBHOE pefakTupoBaHue rpada, >= 30 nHanBMayanbHbIX BapnaHToB,
pa3MelleHbl Ha obuegocTynHom ancke B cetn PKH)

20.2 NMpomexyToyHas aTrectaums

[ns oueHuBaHWsA pesyrnbTaToB 00yYeHUs Ha 3a4eTe UCMOoSb3YIOTCS CreaytoLime coaepaTenbHble
nokasatenu (opMynupyeTcsi C y4ETOM KOHKPETHbIX TPeBGOBaHWMIA AUCLUUNINHBI):




1) 3HaHMEe TeopeTU4eCcKNX OCHOB Y4ebHOro martepuarna, OCHOBHbIX OMpeAdeSsieHUKr, MOHATUIA W©
NCNoNb3yeMon TEPMUHOSOMNN;

2) ymeHune npoBoaAMTb 060CHOBaHUE U NpeacTaBneHne OCHOBHbIX TEOPETUYECKUX U MPaKTUYECKUX
pe3ynbTaToB (Teopem, anroputMoB, METOAMK) C UCMOMb30BaHMEM MaTeMaTUYeCKUX BbIKNadoK, Orok-
CXeM, CTPYKTYPHbIX CXEM U CTaHOAPTHbLIX ONUCAHWUIA K HAM;

3) ymMeHuVe CBA3bIBaTb TEOPUIO C NPAKTMKOW, WIIOCTPMPOBATL OTBET NpMMeEpaMu, B TOM 4uche,
COBCTBEHHbBIMU, YMEHWNE BbISBMATbL M aHanM3nMpoBaTb OCHOBHbIE 3aKOHOMEPHOCTU, MOSTyYeHHbIe, B TOM
yucne, B XoAe BbINOMHEHUSA NabopaTopHO-NPaKTUYECKUX 3a4aHunM,;

4) ymeHvne OBOCHOBbIBaTb CBOW CYXXAEHWS U NPOMECCUMOHArNbHY0 MO3UUMIO NO n3naraemomy
BOMpOCY;

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

PasnnyHble kOMOMHaUUWM NepeyvnCrneHHbIX MoKasaTenem onpeaensiT KpUTepuM OLEeHUBaHMUSA
pe3ynbTaToB 006y4YeHUs (CHOPMMPOBAHHOCTM KOMMNETEHLMIA) Ha 3a4eTe:

— BbICOKWUI (yrnybneHHbIN) ypoBeHb ChOpMUPOBAHHOCTN KOMMNETEHLNI;

— MOBbLILWEHHbIM (NPOABUHYTLIN) YPOBEHb COOPMUPOBAHHOCTN KOMMETEHLINIA;

— noporoBkbIn (6a30BbIN) ypoBEHb CHOPMUPOBAHHOCTM KOMMETEHLMNA.

[nsa oueHBaHus pesynbTaToB 00yYeHUsA Ha 3a4yeTe C OLEeHKOoW ncnonb3dyetcsa 4-6annbHas wkana:
KOTIINYHOY, «XOPOLLUOY, «YAOBNETBOPUTENBHO», KHEYLOBNETBOPUTENBHOY.

CooTHoweHVe nokasaTenen, KpuTepueB M LWIKamnbl OLEHUBaHMSA pes3ynbTaToB OOyvyeHus Ha
3K3aMeHe NpeacTaBreHo B cneayoLlen tabnuvue.

YpoBeHb
K o cchopmmnpoBaH Lkana oueHok
puUTEPUN OLIEHNBAHNS KOMMETEHLMN
HOCTH
KOMMEeTEeHUUn

CTyaeHT BnageeT OCHOBHbLIMW MOHATUSAMM Y4eOHON AMCUMNAWHBI, | [MOBbILEHHbIN OTnnyHo
MOXeT NOACHWUTb BONbLUMHCTBO MPUHLMMNOB Ha NpMMepax; BOBPeMs YpPOBEHb
cAan BCe [MpakTU4eckne 3ajaHus, KOTopble BbINOMHEHbl Ha
BbICOKOM YpPOBHe, 63 SABHbIX OLUMBOK.
CTyaeHT BnageeT OCHOBHbIMW MOHATUSAMM Y4eOHON AMCLMMNIMHBI, Basosbin XopoLuo
OflHaKO B OTBETax Ha HeKOTopble BOMPOCHI A0MycKkaeT HETOYHOCTH; YpPOBEHb
cAarn Bce npakTuyeckne 3afaHns, OfHaKO K HEKOTOPbIM peLLUeHUsM
CTyfAeHTa y npenogasartens ecTb 3ameyvaHus.
CTyoeHT 3HaeT OCHOBHble onpegeneHns us y4ebHon oUcCumMnmHel, MoporosbIn YaoBneTBopuUTENbHO
OfHAKO MOSICHUTb MHOTME MOHATUS Ha Mpumepax 3aTpyaHseTcs; YpOBEHb
chaan Gonblyl  4YacTb  MPaKTUYECKUX  3adaHui,  OdHakKo
NPOAEMOHCTPUPOBAHHbIE  peLLUeHUs coAepxaT CyLeCTBEeHHble
OLLNGKN.
CTygeHT nyTaeTcs B OCHOBHbIX MOHATMAX Y4€OHON ANCUMMIUHBI, He - HeynosneTtsopu-
MOXeT MpPUBECTU NpMMepbI; He caan 6oMbLUYI0 YacTb NPaKTUYECKUX TenbHO
3aJaHun.

MepeyeHb BOMPOCOB K 3a4eTy:

Ne

a/n Bonpoc

INoHATNE CNOXHOCTYU anropuntmMma

I'IpaKTquCKme npunemMbl OLUE€HKN CITOXKHOCTWU aJlrlopuTMOoB

COpTMpOBKa CrnnaHnem (merge SOF‘t)Z naed, peann3auna, oueHKa CIoXXHOCTU

BbicTpas copTupoBka (quick sort): nges, peanusauus, oLeHKa CNOXHOCTU

MupamuaanbHas copTupoBka (heap sort): nges, peanvsaums, oLEeHKa CoXHOCTU

OO |WIN|F

CopTupoBku «6e3 cpaBHeHU»: COpTUPOBKa noacyeTom (counting sort), 6noyHas copTuposka (bucket
sort)

Knaccudvkauns CTpyKTyp AaHHbIX, 0630p KNaccoB-KoNnekun ctaHgapTHon 6ubnmoTeku a3bika Java

-
8 | MpuHUMNbI peanu3aunn CTPYKTYP AaHHbIX B BUAE KNacCoB C NPpUMeHeHUeM UHKancynsauum
9 | OpgHOCBA3HbIE CMUCKU

10 | ABYycCBSA3HbIE CNUCKMK

11 | Peanusaums cteka n od4epeam B Bue CBA3HOMO Crmcka

12 | Oyepenpb C NPUOPMTETOM: Mges, BO3MOXHbIe BapnaHTbl 3EKTMBHON peanv3aunm

13 | OepeBbs: TepMuHonorus, obxoa u cnocobbl 0TOOpaXkeHWs AepeBbeB, ABONYHbIE OepeBbs

14 | OBovyHble AepeBbs MNOWUCKA: OCHOBHbIE onepauun, NoHATME cGanaHCcMpPOoBaHHOCTU Aepesa




Ne

/n Bonpoc

15 | Peanunsaumst MmHOXxecTBa (Set) u cnoapsa (Map) Ha ocHoBe ABOMYHOrO AepeBa Novcka

16 | AVL-gepeBbsi: uges, onepaumm BCTaBkM U yaaneHus, 6anaHcmposka (R-/L-, RL-/LR-noBopoTbI), OLEeHKa
CMNOXHOCTW onepaumn

17 | 2-3- n 2-3-4- pepeBbs: naes N OCHOBHbIE onepaLmm, OLLEHKa CITOXXHOCTU

18 | KpacHo-4yepHble gepeBbs: nges u OCHOBHbIE Oonepaumu, OLEeHKa CIOXHOCTH

19 | Hash-tabnuubl: noHsiTue hash-yHKumMn, KONNnsmmn n cTtpaTerMm nx paspeLleHms

20 | Peanusauus mHoxecTBa (Set) u cnoBaps (Map) Ha ocHoBe hash-tabnuupl

21 | I'padbl: OCHOBHbIE NOHATUA M onpegeneHns, cnocobbl 3agaHnst (XxpaHeHust) rpadpos

22 | Peanusauusa obxoga rpacoB (noucka) B rnyovHy 1 LUMPUHY

23 | OToGpaxeHue rpacgoB ¢ nomoubio 6ubnuotekn Graphviz

24 | Anroputm [JenkcTpbl

25 | Anroputm BennmaHa-®opaa

26 | Anroputm ®nonga-Yopuwenna

27 | Anroputm lMpuma

28 | Anroputm Kpackana

29 | MNpwvmMepbl NpakTU4eCcKnx 3agad, KoTopble CBOAATCA K 3agadvam Ha rpadpax




