MMNHOBPHAYKW POCCINIA

®EAEPA/THOE MOCY,JAPCTBEHHOE BHOPKETHOE OBPAZOBATE/TBHOE YUPEXK/EHVIE
BbICLLEFO OBPA30BAH/A

«BOPOHE)XCKWiA rOCYAAPCTBEHHbIIZ YHUBEPCUTET»
(Preoy BO «BIl'Y»)

YTBEPXAAKO
3asepytoLnii kadpegpoi
[TporpamMmuypoBaHust 1 MHPOPMAL[MOHHBIX TeXHOIOT UM

npogh. Maxopmos C./,
11.03.2022

PABOYASA NMPOrPAMMA YYEBHOW AVNCUUNVHDI

61.0.16 ANropuUtMbl U CTPYKTYPbI AaHHbIX

. Kog n HaumeHoBaHuMe HanpaBieHUs1 NOAroToBKM/cneynanbHOCTU:
09.03.02 NHdhopmaLMOHHbIE CUCTEMbI U TEXHOI0TUN

. Mpochunb nogroroBku/cneuuanmsayus:

NHopMaLMOoHHbIe TEXHOMOMMM B LIUGIPOBOM An3aiHe

. KBanndmkayms (cteneHb) BbiNyCKHUKa: bakanasp

4. dopma o6yueHusn: O4yHasd

. Kachepgpa, oTBeuaroas 3a peannsauuio AUCLUNINHbI:
MporpaMM1poBaHns 1 MHDOPMALIMOHHBIX TEXHO/TOT A
. CocTaBUTENMN NPOrpamMmMbl:

CT. npenogasatesnb kad. NMuAT ConomatuH Amutpuii MiBaHOBMY
e-mail: solomatin@cs.vsu.ru

dhakynbTeT: KOMNbIOTEPHLIX HAaYK

kadpespa: NporpammmnpoBaHns 1 MHHPOPMALMOHHBIX TEXHOOI NI

. PekomeHpoBaHa:
HMC th-Ta KOMNbIOTEPHBIX HayK, NPoTokon Ne 3 o1 25.02.2022

. YueGHbIii rog: 2022-2023 CemecTp(bl): 2



9.llenu n 3agaum yue6HOW ANCLUMUN/IUHDI:

N3yuyeHne CcTygeHTamy KIacCUYecKMx CTPYKTYP [AaHHbIX (CBA3HbIE CMUCKW, Pas3/iNyHble
BUAbl [AEPEBLEB, XeW-Tabnuubl, rpadbl) U asirOpMTMOB, KOTOpbIe NeXaT B UX OCHOBE WU
NCNOJb3YIT AaHHblE CTPYKTYPbl, pa3BuTME 6a30BbIX HaBbLIKOB MPOEKTMPOBAHUS U aHa/m3a
a/ITOPUTMOB, @ Takke MPUMEHEHMS U3YUYEHHbIX a/IfOPUTMOB M CTPYKTYP AaHHbIX B PeLUeHuM
NpakTUYecKnx 3aaau.

10. MecTo yueOHOIA gucuUnInHbI B CTpyKType OOIM:

YyebHas ancumnanHa oTHOCUTCS K 06s3aTebHOM YyacTu 610ka B1.
[na ycnewHoro oCBOEHUSI AUCUMN/IMHBI HEOOXOAMMbI 3HaHME OAHOr0 M3 COBPEMEHHbIX
A3bIKOB NPOrpamMMmMpPOBaHNS U NPakTUYEeCKMe HaBbIKU COCTaB/IEHUS NPOrPaMM.

11. TInaHupyembie pe3y/sbTaTbl OOyueHHWs TIO [JUCLUIIMHE/MOAY/IO (3HaHUS, yMEHUs, HaBBIKU),

COOTHECEHHble C [UIAHUPYeMbIMH  pe3y/ibTaTaMd  OCBOEHHsI  00pa3oBaTe/NbHONW  MPOrpaMMbl
(KoMTIeTeHLUSIMU BbIITYyCKHUKOB):
Kop, EEIEIE Kopg(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00yYeHus
KOMMeTeHL MK
OlK-6 | CnocobeH OrllK-6.1 | 3HaeT meToAbl 3HaTb:
paspabarbiBaTb anropuTMm3aLmu, Knaccuyeckne CTPYKTYpbl AaHHbIX (CBA3HbIE
anropuTMbl 1 A3bIKN Y TEXHOMOTUN | CMIUCKW, pa3/inyHble BUAbl AEPEBLEB, XELLl-
nporpammeil, nporpaMmupoBaHuns, | Tabnuupl, rpadbl) U TUMMYHbIE BapUaHThI
npurogHble ans npurogHbie ans NpPakTUYECKOrO MPUMEHEHUS AaHHbIX
NpaKkTN4eckoro NpaKkTU4YeCKOro CTPYKTYp B 06/1aCTV MHOPMaLMOHHBIX
NPUMEHEHS B NPVIMEHEHNSA B CUCTEM U TEXHOOTNIA
obnactu obnactu
NHPOPMAaLIMOHHbIX NHPOPMaLIMOHHbIX
CUCTEM N TEXHONOTWIA cucTeM 1
TEXHOJ0r it
OlK-6.2 | YmeeT NnpuMeHATb YMeTb:
MeToabl NPUMEHSATb AVHAMUYECKNe CTPYKTYpb!
anropuTMm3aLnu, [JaHHbIX 1 6a30Bble anropuTMbI (NMOUCK,
A3bIKW Y TEXHOSIOTMU | COPTUPOBKA, Nepebop 1 T.M.) Npu peLleHnun
nporpaMmmMmnpoBaHns | NPOdIeECCUOHa/TbHBIX 3a4a4 B 06/1acTu
npwv peLleHnm NHGOPMaLMOHHBIX CUCTEM U TEXHOOTUIA
npogeccnoHasibHbIX
3a4a4y B obnactu
NHOPMaLMOHHBIX
CUCTEM U
TEXHOJ10T Wi

12. O6bemM AMCLMNNVHBI B 3a4eTHbIX eAuHUuLax/yac. (s cootsetcTsum ¢ yu. nnaHom) — 4 [ 144,

dopma NPOMEXYTOUHON aTTecTauum — SK3aMeH

13. Busibl yue6HoO paboThi

TpyooEMKOCTb
Bupg, yuebHoM paboThl Bcero Mo cemecTpam
2 ceM. — —
AyaouTOpHbIe 3aHATUA 66 66 - -
nekumn 34 34 — —
B TOM uucne: npaxkTnyeckmne 16 16 — —
nabopartopHble 16 16 - -
CamocTosiTenbHas paboTa 42 42 — -
B TOM YuMC/Ie: KypcoBas pabota (NMpoekT) - - — -
dopma NPOMEXyTOYHON aTtTecTaumm
36 36 - -
(3avet — 0 yac. / ak3ameH — 36 4yac.)




Bug yye6Holi paboThbl

TpypoeMKOCTb

[lo cemecTpam

Bcero
2 CEeM. —

NToro:

144 144 —

13.1. CojgepkaHue JUCLIUATITUHBI

Ne
n/n

HanmmeHoBaHve pasgena
JNCLMMNHBI

CopaepxaHvie pasaena AMcuuninHbl

Peanunsauusa
pasgena
AVUCLMNINHBI C
MOMOLLIbIO
OHNawH-Kypca,
QYMK

1. lekuum

1.1

BeegeHune B npegmeT

Lienun v 3agaun UsyyeHns UCLUNIIMHBI, CBSI3b a/IfOPUTMOB
1 CTPYKTYP AaHHbIX

1.2

OCHOBbI 06bEKTHO-
OPWEHTUPOBAHHOTO
nporpamMmmmnpoBaHns
(nHkancynaums)

MpUHUMMNbI 06 BEKTHO OPUEHTUPOBAHHOIO MOAXOAA,;
MOHATME K/acca 1 ero sK3eMMASPOB; pasinyuns Mexay
static-oyHKUMSIMU 1 METOZAMMW KNACCOB; KNacchl Kak
pacLuMpeHne KOHLENMUUM TUMa AaHHbIX B BUAE
06beMHEHNA AaHHbIX 1 METOL0B UX 06paboTKK, NOHATHE
COCTOSIHMSA 06BbEKTa, NPUMEPbI; MPUHLMMbI MHKaNCYNSunn;
NOHSTUE HacnefoBaHNs 1 nonumMmopdunama; knacc Object n
ero MeTofpl

1.3

[NoHATME CNOXHOCTU
ajiroputma

MoHATUE anropuTMa, CBOWCTBA afiropuTMa, 3aa4a OLEHKU
1 CpaBHEeHUsi 3DEKTMBHOCTY aNIfOPUTMOB; BpeMeHHasi 1
MPOCTPAHCTBEHHAsA CMIOXHOCTb, aCUMNTOTUUYECKME OLIEHKU
CNIOXHOCTU a/ITOPUTMOB A8 Pas3fINuHbIX Cy4Yaes u nx
CBOICTBA; NPaKTUYECKNE NPUHLMMBLI OLLEHKN C/IOXKHOCTM
anroputmoBs B O-HoTaLuK, NPUMEPbl a/ITOPUTMOB C
Pa3NYHON C/IOKHOCTbIO

1.4

ANropuTMbI COPTUPOBKU:
CBOWCTBa, MPOCTbIE
asiroputmbl O(n”2)

CBolicTBa a/IropyTMOB COPTUPOBKU: BpeMs (BpeMeHHas
C/NIOXHOCTb), NaMsTb (NPOCTPAHCTBEHHASA C/IOXHOCTb),
YCTOMUYMBOCTb M €CTECTBEHHOCTb NOBEAEHNS, BHYTPEHHME
N BHELUHWME COPTUPOBKM; NPOCTbIE COPTUPOBKMN U X
CBOWCTBa: Ny3blpbKOBasi COPTMPOBKA, COPTMPOBKA
BbIOOPOM, COPTUPOBKA BCTaBKaMu; peasim3auns ykasaHHbIX
COPTMPOBOK B 0606LLeHHOM (generic) Buae ¢ napameTpom
B B1Ae (PYHKLMMN CpaBHEHWSA 3/IEMEHTOB; BbI30B
BCTPOEHHOM (DYHKLMN COPTUPOBKM
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«BbICTPbIE» ANITTOPUTMbI
COPTMPOBKM

Knaccuuyeckmne «o6bIicTpblie» (O(n*log(n)) copTMPOBKM CO
CpaBHEHNEM 3/IEMEHTOM: COPTMPOBKA CAnsHUEeM (merge
sort), 6eicTpas copTuposka (quick sort), nupamyaasibHas
copTuposka (heap sort); cOpTPOBKY «6e3 CpaBHEHNI»:
COPTMpPOBKa nogcyeTom (counting sort), 61104Has
coptupoBska (bucket sort)

1.6

Knaccudomkaunsi cTpykTyp
AaHHbIX, 0630p KONMEKLMii
A3blka Java

Knaccudomkaumsi CTpyKTYp AaHHbIX N0 NPUHLMNY
obpalleHns K anieMeHTam: 3anucu (Knaccol), MaccuBbl,
CNUCKW, C0BapK, a Takke CTeKu 1 odyepean; 063op
Konnekumii Java Kak peanusaunii ykasaHHbIX CTPYKTYp
AaHHbIX: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckmne
npuMMepbl X NPUMEHEeHUs

1.7

OpfHOoCBA3HbIE U
[OBYCBSA3HbIE CMUCKN, CTEKM,
ouepeam

ApPXMTEKTYpa 0fIHOCBA3HbIX U [ABYCBSA3HbIX CMUCKOB,
OCHOBHbIE OnepaLuy; peansaums ykasaHHbIX CTPYKTYp
[aHHbIX B BU/le K/TACCOB C MCMO/b30BaHNEM MHKANCY ALY,
peanmsayus cTeka U ouepeamn Ha OCHOBE OHOCBSI3HOTO
cnncka




Peannsauus

pasgena
No HavnmeHoBaHue pa3gena LVCUMNINHBI C
CogepxaHve pasgena gMCLMnanHbI
n/n AVCUMNINHBI MOMOLLbHO
OHNawH-Kypca,
QYMK
1.8 | depeBbs, ABONYHbIE OpraHusaumsa gaHHbIX B BUAe gepesa, TepMUHONOINA,
[epeBbs nomcka 06X0/ 1 CNOCO6ObI OTOGPaXKEHUS AEPEBLEB, ABONYHbIE
JepeBbs; ABOUYHbIE AepeBbs Novcka: naes 1 OCHOBHbIE
onepauuu, peannsauus B BUAE K1accoB, NOHATUE
cbanaHCMpOBaHHOCTU AepeBa; peasin3aumns MHOXeCTBa
(Set<T>) u cnoBaps (Map<T>) ¢ NOMOLLbIO ABONYHOTO
Jepesa noncka
1.9 | AVL-gepebs AVL-gepeBbs: naes, onepawmm BCTaBKU N yaasieHus,
6anaHcuposka (R-/L-, RL-/LR-NoBOpOTHI), OLIEHKa
C/IOXHOCTV onepavmii
1.10| 2-3-, 2-3-4- 1 KpacHo- 2-3- 1 2-3-4- fepesbsa: nAea N OCHOBHbIE onepauuu,
YyepHble fepeBbs KpacHO-4YepHble AepPeBbs Kak BapuaHT npeactaB/ieHns 2-3-
4-nepeBbEB, OCHOBHbIE ONepauun ansi KpaCHO-YepHbIX
[JEPEBLEB M OLEHKA CNOXHOCTH
1.11| XewwnposaHue (hash- Hash-T1absimupl kak BapmaHT CTPYKTYpbl C NOTEHLUMaIbHbIM
Tabnmubl) BpemeHeM gocTyna no kratdy O(1), noHatrne hash-tyHkumm
N ee KayecTBO, CTpaTernm paspeLleHns Konamsmim —
OTKpbITas ¥ 3aKkpbiTas agpecaluun, peanunsalmsa MHOXecTsa
(Set<T>) u cnosaps (Map<T>) ¢ nomowbto hash-Tabnuu,
CpaBHeHWe C AepeBbAMU NoMcKa; kKoMoMHauun hash-
TabnuL ¢ aepeBbAMU NOKCKa NPOTUB «NaoXmx» hash-
doyHKL WA
1.12 | OcHoBbI Teopuu rpados "padibl: OCHOBHbIE MOHATUA 1 ONpPeesIeHNs; Cnocobbl
3a/laHus (xpaHeHus) rpadios (MaTpuLa CMEeXHOCTHU, CUCKK
CMEXHOCTN) 1 YHUBEPCa/IbHbIN UHTepdielic npeacTaBneHus
rpadpoB As1s1 anroOpuTMOB
1.13 | O6xop rpadhos, NOUCK B Peanuzauns o6xopa rpadoB (novcka) B rayouHy u
rNy6buHy, NOUCK B LUNPUHY LUMPUHY; OTOBpaxeHne rpachoB C MOMOLLLH 6MBANOTEKN
Graphviz
1.14 | ONTUMU3ALMNOHHbIE Mounck kpaTyanwmnx nyteii B rpadpe: anroputm JeikcTpel,
anIropuTMbl Ha rpadax anroputm bennmaxa-®opga, anroputm dnoinga-
(kpaTuanune nyTtun, YopLuenna; nouck MMHUMaIbHOTO OCTOBHOIO AepeBa:
MUHVMa/IbHOE OCTOBHOE anropuTtM Mpuma, anroputm Kpackana
OEepPEBO)
1.15| MpumMepbl NpaKTUYeCKnX diinepos rpad, NamnnbToOHOB rpady; NpuMepbl
3a/ia4y Ha rpadhax npakTuyeckmx 3agad, KoTopble CBOAATCA K 3a4a4yam Ha
rpacpax
2. MpakTuyeckue 3aHATUA
2.1 | OcHOBbl 06LEKTHO- MpUHLMNBLI 06 BEKTHO OPUEHTUPOBAHHOIO NOAXOAA,;
OPWEHTUPOBAHHOIO MOHATME Kacca 1 ero ak3emnasapoBs; pasNnyunsg Mexay
nporpamMmmmnpoBaHuns static-hyHKLMAMN 1 METOAAMU KNACCOB; KNacchl Kak
(nHKancynsauus) pacluMpeHmne KOHLEMLMN TUNa AaHHbIX B BUAE
06beAMHEHNA AAHHbIX 1 METOL0B UX 06paboTKM, NOHATHE
COCTOSIHMA 06bEKTA, MPUMEPBI; MPUHLMIMbLI MHKANCYNSALMY;
NOHATUE HacnefoBaHUsa U nonumMopgusma; knacc Object n
ero Metogpl
2.2 | MNoHATME CNOXHOCTU MoHATHe anropuTMa, CBOMCTBA aNiropnTma, 3aaava OLeHKN

anroputma

N cpaBHEHMS 3HEKTMBHOCTN aNIfOPUTMOB; BPEMEHHAsI 1
NPOCTPaAHCTBEHHAS CMIOXHOCTb, aCUMMTOTUYECKNE OLEHKU
C/TOXHOCTV aNfOpUTMOB /18 Pa3/INyHbIX C/lyYaeB U Ux
CBOWCTBA; NpaKTU4eckne NPUHLMNbI OLEHKN CNOXHOCTK
anropMtMoB B O-HOoTauumm, NpMMepbl afirfopuTMOB C
pasNNYHO CNOXHOCTbLIO




Ne
n/n

HavnmeHoBaHue pa3gena
OVCUMNIUHBI

CopepxaHuve pasgena AUCUUNIVHBI

Peannsauus
pasgena
ONCUNM/IVHBI C
MOMOLLbHO
OHNawH-Kypca,
QYMK

2.3

ANropuUTMbI COPTUPOBKMU:
CBOICTBa, NPOCTble
anroputmbl O(n2)

CBolicTBa a/IroOpUTMOB COPTUPOBKN: BpEMS (BpeMeHHas
C/NIOXXHOCTb), NaMsiTb (NPOCTPAHCTBEHHAS C/IOXHOCTb),
YCTONYMBOCTb U €CTECTBEHHOCTb NOBEAEHUS, BHYTPEHHMNE
1 BHELLUHWE COPTMPOBKM; MPOCTbIE COPTUPOBKMN U X
CBOWCTBa: My3blpbKOBasi COPTUPOBKA, COPTMPOBKA
BbIOOPOM, COPTUPOBKA BCTaBKaMu; peasim3aunst ykasaHHbIX
COPTMPOBOK B 0606LLeHHOM (generic) Buge ¢ napameTpom
B BUAE (PYHKLMMN CPABHEHNS 3/IEMEHTOB; BbI30B
BCTPOEHHOMN (PYHKLMW COPTUPOBKM

2.4

«BbICTPbIE» A/ITOPUTMBbI
COPTMPOBKU

Knaccuueckune «6bicTpbie» (O(n*log(n)) coOpTMPOBKM CO
CpaBHEHNEM 3/IEMEHTOM: COPTMPOBKA CAnsHUeM (merge
sort), 6eicTpas copTuposka (quick sort), nupamyganbHas
copTuposka (heap sort); COpTUPOBKY «6e3 CPaBHEHNI»:
COpTMpPOBKa nogcyeTom (counting sort), 6no4Has
coptuposka (bucket sort)
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Knaccudpmkaums cTpykTyp
AaHHbIX, 0630p KoNnekuui
A3blka Java

Knaccndmkaums CTpyKTyp AaHHbIX MO NMPUHLMIY
obpalLieHns K aiemeHTaM: 3anucy (knaccel), MaccuBbl,
CNWCKK, C/I0BapW, a Takxe CTEKM 1 oyepeaun; 063op
Konnekuuii Java kak peanunsaunii ykasaHHbIX CTPYKTYp
AaHHbIX: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckmne
NpUMepbl X NPUMEHEHMS

2.6

OpfHocBA3HbIE U
[OBYCBSA3HbIE CMUCKN, CTEKM,
ouepeam

ApXI/ITEKTypa 0A4HOCBA3HbLIX N ABYCBA3HbIX CIMNCKOB,
OCHOBHbIE onepaunn, peanmnsaynsd ykasaHHbIX CTPYKTYpP
AaHHbIX B B1UAe KaccoB C UCNOJ/ib30BaHNEM UHKaNCynAaunn;
peannsauua cteka n odyepean Ha ocHoBe OHOCBA3HOIO
Crncka

2.7

JepeBbs, gBonyHbIe
JepeBbs rnoncka

OpraHu3auus AaHHbIX B BUAE AepeBa, TEPMUHOMONNS,
06Xx0/ 1 CNOCo6bl 0TOGPaXKEHUS AEPEBLER, ABOUYHbIE
[epeBbs; ABOMYHbIE AEPEBbS NOMCKa: Naes N OCHOBHbIE
onepauuun, peasimsauus B BUae K1accoBs, NOHSATUE
cb6aniaHCMPOBaHHOCTU AepeBa; peasim3aL st MHOXecTBa
(Set<T>) u cnosaps (Map<T>) ¢ NOMOLLbIO A BONYHOTO
JepeBa novcka

2.8

AVL-gepebAa

AVL-aepeBba: nged, onepawum BCTaBKU U yaaneHus,
6anaHcuposka (R-/L-, RL-/LR-noBOpOTHI), OLIEHKa
C/IOXHOCTV onepavtmii

2.9

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

2-3- n 2-3-4- nepesbs: e N OCHOBHbIE onepauuu;
KpacHO-4epHble AepeBbs Kak BapuaHT npencrassieHns 2-3-
4-nepeBbeB, OCHOBHbIE onepauun asis KpacHO-4YepHbIX
[EePEBLEB 1 OLEHKa CNIOXHOCTU

2.10

XewwmposaHue (hash-
Tabnuubl)

Hash-T1ab/imupl kak BapmaHT CTPYKTYpbl C NOTEHLMa/IbHBIM
BpemeHeM goctyna no kiody O(1), noHATue hash-yHkumm
N ee Ka4ecTBO, CTpaTernm paspeLleHns Konamsmim —
OTKpbITas 1 3aKpbiTas agpecalun, peanunsalmsa MHOXecTsa
(Set<T>) u cnoeaps (Map<T>) ¢ nomowbto hash-Tabnuu,
CpaBHEHWE C AepeBbAMUN NoKcKa; KoMOMHauun hash-
TabnuL ¢ AepeBbAMN NOMCKa NPOTUB «MNaoxmx» hash-

dyHKL WA
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OcHoBbI Teopun rpadpos

'padhbl: OCHOBHbIE NOHATUA U ONpeAesieHns; Cnocoobsbl
3aflaHuns (xpaHeHus) rpadios (MaTpuLa CMEeXHOCTU, CIUCKK
CMEXHOCTW) U YHNBEpPCasIbHbI UHTEPGElC NpeacTaBNeHs
rpacoB 4/19 anropuTtmMoB

2.12

O6xog rpacos, NOUNCK B
rny6uHy, NOVNCK B LLUMPUHY

Peanusauns obxopa rpados (novcka) B riyomuHy v
LUMPUHY; OTOBpaxeHne rpachoB C MOMOLLLH 6MBANOTEKM
Graphviz




Peannsauus

pasgena
No HavnmeHoBaHue pa3gena LVCUMNINHBI C
CogepxaHve pasgena gMCLMnanHbI
n/n AVCUMNINHBI MOMOLLbHO
OHNawH-Kypca,
QYMK

2.13 | ONTMMMn3aUnOHHbIE Mounck kpaTyaimx nyTei B rpadpe: anroputm JeikcTpsl,
asIropuTMbl Ha rpadpax anroputm bennvaxa-®opga, anroputm dnonga-
(kpaTuaniumne nyTtu, YopLuenna; nouck MMHUMaIbHOro OCTOBHOIO AepeBsa:
MUHVMa/IbHOE OCTOBHOE anropuTtm Mpuma, anroputm Kpackana
OepeBO)

2.14 | TpuMepbl NpakTU4ecKmx Diinepos rpady, FamnabLTOHOB rpady; npumepsbl
3aad Ha rpacpax npakTUYecknx 3agad, KoTopble CBOAATCA K 3aga4am Ha

rpacax
3. laGopaTopHble paGoTbl

3.1 | OcHOBbl 06bEKTHO- MpuHUMNbI  OGBHEKTHO  OPUEHTUPOBAHHOTO  MNOAXOAA;
OpPVEHTUPOBAHHOIO MOHATUE KNacca W ero 3K3EMMAPOB; Pa3nuusa Mexay
NporpamMmmnpoBaHms static-pyHKUMAMW 1 MEeTof4aMKM  KIaccoB; KaacChl Kak
(nHkancynsaums) pacliMpeHme  KOHUenuuu Tuna JaHHblX B BuAe

06beAMHEHNA JaHHbBIX 1 METOLOB UX 06paboTKM, MOHATME
COCTOSIHMA 00bEeKTa, NPUMEpbl; MPUHLMNBI MHKANCYNsauuuy;
NOHATME HacnegoBaHus KU nonnmopdgusma; knacc Object n
ero Metogpl

3.2 | MoHATME CNOXHOCTK MoHATMe anropyTMa, CBOMCTBA a/lrOpnTMa, 3azada OLEHKM
anroputma N cpaBHeHUs 3P(EKTUBHOCTU aNroOpUTMOB; BPEMEHHAA U

NPOCTPAHCTBEHHASA C/IOXHOCTb, aCUMMNTOTUYECKUE OLLEHKU
C/TIOXHOCTA @/ITOPUTMOB A1 Pas3/IMYHbIX C/ly4aeB M UX
CBOICTBA; MpakTUyeckme MpPUHLMMNBLI OLIEHKN CIOXHOCTM
anroputMoB B O-HOTauuu, npvMepbl anropMTMoB C
PasnNnYHO CNOXHOCTbIO

3.3 | AnropuTtMbl COPTUPOBKY: CgolicTBa a1ropuTMOB COPTUPOBKU: Bpemsi (BpemeHHas
CBOWiCTBa, MPOCTbIE C/IOXHOCTb), NamsATb (MPOCTPAHCTBEHHASA C/IOXKHOCTb),
anroputmbl O(N"2) YCTOMUYMBOCTb M €CTECTBEHHOCTb MOBEAEHUS, BHYTPEHHME

N BHELUHWE COPTMPOBKWU; MNPOCTblE COPTUPOBKA U  UX
CBoOWiCcTBa: ny3bipbkoBas  COpPTMPOBKA,  COPTUPOBKA
BbIOOPOM, COPTUPOBKA BCTaBKaMy; peasinsaumns ykasaHHbIX
COpPTMPOBOK B 0006LIEHHOM (generic) Buge ¢ napaMeTpom
B BuAe (PYHKUUM CpaBHEHWA  3/1EMEHTOB;  BbI30B
BCTPOEHHOMN (DYHKLMN COPTUPOBKM

3.4 | «bbICTpble» aNropuTMbl Knaccuueckne «obicTpblie» (O(n*log(n)) copTUPOBKM CO

COPTMPOBKM CpaBHEHMEM 3M1EMEHTOM: COPTUPOBKA CMusiHMEM (merge
sort), 6bicTpas coptupoBka (quick sort), nupamuganbHas
coptupoBka (heap sort); copTMpoBkM «6e3 cpaBHEHWUIA»:
copTupoBka nogcyeTom  (counting  sort), 65104HaA
copTuposka (bucket sort)

3.5 | Knaccudmkaumsi cTpykTyp Knaccudomkaumsi  CTPYKTYp  AaHHbIX MO MpUHUMMY
OaHHbIX, 0630p KONNEKUMA | obpalleHns K 3nemeHTaMm: 3anucu (Knacchl), MacCuBbl,
A3blka Java CNUCKW, C/iI0Bapu, a Takke CTekM K odepegun; 0630p

Konnekumii Java Kak peanumsauuii yKasaHHbIX CTPYKTYp
OaHHbIX: List<T> (ArrayList, LinkedList), Map<K, V>
(TreeMap, HashMap), Stack<T>, Queue<T>, npakTuyeckne
npuMepbl X NPUMEHEHUS

3.6 | OgHoCBA3HbIE U ApXuUTEKTYpa OOHOCBSA3HbIX W  [ABYCBA3HbLIX  CMWCKOB,
[OBYCBA3HbIE CMUCKN, CTEKWN, | OCHOBHbIE OMnepaunn; peanvsaums ykKasaHHbIX CTPYKTYp
ouepeau [JaHHbIX B BUE K1AacCOB C UCMO/Ib30BaHNeM UHKaNCysumuy;

peanusauns cTeka M oyepean Ha OCHOBE OAHOCBSI3HOIO
cnucka

3.7 | AepeBbs, ABOUYHbIE OpraHuzaums AaHHbIX B BuAe [AepeBa, TepMUHOOrus,

AepeBbA NMOnUCKa

06xo 1 cnocobbl OTOOGpPaXeHUA [epeBbeB, OBOUYHbIE
[J€EpeBbs; ABOVYHbIE AEPEBbSA MOWCKA: MAEA W OCHOBHbIE
onepauun, peasmsauMss B BUAE KNACCOB, MOHATME
cbaslaHCMPOBaHHOCTU [EpPEBa; peanmsaums MHOXecTBa
(Set<T>) u cnoBapa (Map<T>) C NOMOLLbID [BOUYHOIO
Jepesa nouncka




Peanusauus

pasgena
No HavnmeHoBaHue pa3gena Coiepxanme pasaena QucLunnHb! OUCLUMNIIVHBI C
n/n AVCUMNINHBI MOMOLLbHO
OHNawH-Kypca,
QYMK
3.8 | AVL-gepebs AVL-pepeBbs: unged, onepaumn BCTaBkA W y[asleHUd,
6anaHcupoBka  (R-/L-, RL-/LR-noBoOpOTHI), oLeHka
C/IOXHOCTW onepamii
3.9 | 2-3-, 2-3-4- n KpacHo- 2-3- n 2-3-4- pepesBbs: nages M OCHOBHble onepauuu;
yepHble gepeBbs KpacHo-4YepHble fepeBbs Kak BapuaHT npencrasnieHns 2-3-
4-nepeBbeB, OCHOBHble onepauuy [Ans  KpacHO-YepHbIX
[JEePEeEBLEB M OLEHKA CNOXHOCTU
3.10 | XewmwuposaHue (hash- Hash-1a6smupl kak BapuaHT CTPYKTYpbl C NOTEHUMaIbHbIM
Tabnuupl) BpemMeHeM goctyna no kiody O(1), noHsatue hash-cyHkumm
M ee KayecTBO, CTpaTerMn paspelueHns KOn3nMin —
OTKpbITas 1 3aKpbiTas agpecaumun, peannsauns MHOXecTBa
(Set<T>) u cnosaps (Map<T>) ¢ nomowpto hash-tabnuu,
CpaBHEHWE C JepeBbsMK noucka; KombuHauumm hash-
Tabnuy, ¢ gepeBbsMM MOMCKAa MPOTMB «nioxux» hash-
dOyHKLUNIA
3.11| OcHoBbI Teopun rpados padbl: OCHOBHbIE MOHATUS WU ONpPeAesieHnsi; Cnocobbl
3aflaHns (XpaHeHust) rpadioB (MaTpuLa CMEXHOCTU, CIINCKN
CMEXHOCTN) 1 YHMBEpCasbHbI NHTepdieinc npeactaBneHns
rpaduoB 4/18 anropuTmMoB
3.12| O6xopg rpadhos, NOUCK B Peanuszaunsa obxopga rpacoB (nmoucka) B [YOUHY K
rny6uHy, NOVNCK B LLUMPUHY LUMPUHY; OTOOpaxeHne rpacpoB C MOMOLLbIO GUBANOTEKM
Graphviz
3.13| OnNTMMU3aLNOHHbIEe Mouck kpaTyaiwmx nytein B rpadge: anroput™m [enkcTpsl,
anroputMbl Ha rpadax anropuTm Bennmaxa-®opaa, anropuTMm dnoliga-
(kpaTuaiiwume nyTu, Yopwenna; noucKk MWHUMANbLHOTO OCTOBHOIO [epesa:
MUWHMMa/IbHOE OCTOBHOE anropuTtm Mpuma, anroputm Kpackana
[epeBo)
3.14 | MNpuMepbl NPakTUYeCcKnx diinepos rpad, MamunbTOHOB rpacd; npumMepbl
3agay Ha rpadhax npakTMyYecknx 3ajad, KOoTopble CBOAATCA K 3ajadam Ha
rpadpax
13.2. Tembl (pa3genbl) JUCLIATIIMHBI U BUbI 3aHATHH
Buabl 3aHATWIA (4acoB)
Ne HanmeHoBaHue TeMbl CamocTtos-
MpakTn- Nabopa-
n/n (pasgena) gMcumnanHbI Nekuymm TesNbHas Bcero
yeckue TOpPHbIE
paboTa
1 | BeegeHve B npeameT 1 - - 1 2
2 | OcHOBbI 06BHEKTHO- 2 1 1 5 9
OPWEHTUPOBAHHOIO
nporpamMmmmnpoBaHns
(nHkancynaums)
3 lNoHATME CNOXHOCTY asiroputma 2 1 1 3 7
4 | ANroputMbl COPTUPOBKU: 2 1 1 2 6
CBOIICTBA, NPOCTble afiropUTMbl
0o(n"2)
5 | «BbICTpbIe» anropnTmsl 2 1 1 3 7
COPTUPOBKM
6 | Knaccudpukauus cTpyktyp 2 1 1 3 7
OaHHbIX, 0630p KONMEKLMI A3blka
Java
7 | OpHOCBA3HbIE U OBYCBA3HbIE 2 1 1 3 7
CMUCKW, CTEKU, ovepean
8 | JepeBbs, ABOMYHbIE AepeBbs 2 1 1 3 7
novcka
9 | AVL-gepebs 2 1 1 3 7




Buabl 3aHATMI (4acoB)
No HanmeHoBaHue TeMbl CamocTos-
MpakTn- Nabopa-
n/n (pasgena) oMcuUnnanHLI Nekuun TenbHasd Bcero
yeckue TOpPHbIE
paboTa
10 | 2-3-, 2-3-4- 1 KpacHO-YepHble 3 1 1 3 8
AepeBsbsi
11 | XewwnpoaHue (hash-Tabnuupl) 2 1 1 2 6
12 | OcHoBbI Teopuu rpacos 2 1 1 2 6
13 | O6xopg rpadhoB, MOUCK B FyOGUHY, 2 1 1 3 7
NMOWCK B LUNPUHY
14 | OnTUMM3AUNOHHbIE aNITOPUTMbI Ha 4 2 2 4 12
rpachax (kparuainiume nyTu,
MWHUMa/IbHOE OCTOBHOE AEPEBO)
15 | Mpumepbl NpakTU4ecknx 3agay Ha 4 2 2 2 10
rpacax
VToro: 34 16 16 42 108

14. MeToanuyeckue ykasaHuUs ANns o6y4yaroLmxca no 0CBOEHNIO ANCLUMNJIUHDI

PekomeHgyeTca paboTa C KOHCNEKTaMu JfeKuuin, npe3eHTaumoHHbIM  Marepuaniom,
BbINOJIHEHME BCeX /1abopaTopHbIX W KOHTPOSIbHbIX paboT, 3ajaHuii Tekyllein artectauuu.
YuebHble M MeToAMYeckMe Mmarepuasnbl Mo AMCUMNIVHE pa3MelleHbl Ha CeTeBOM AMCKe,
[OCTYMHbIM Ha Nt060M KOMMNbIOTEPE B SI0KasIbHON ceT PKH.

15. lepeyeHb OCHOBHOW U AONOJIHUTENILHOW fNUTepaTypbl,
Heo6X04UMbIX A1l OCBOEHUS AUCLUUN/IUHbI

pecypcoB MHTEpHeT,

a) OCHOBHasl JiuTepaTypa:

Ne

MCTOYHMK
n/n

1 | CemxBuk, PobepT. dyHaamMeHTabHble anropuTtMbl Ha Java : Mep. ¢ aHrn. / P. CeagxBuk .— M. :
DiaSoft, 2003. — 4Y.1-4: AHanu3. CTpyKTypbl gaHHbIX. CopTuposka. lNMonck .— 2003 .— 680 c. : nn. —
Bubavorp. B KoHUe rnaB. - MpeaM. ykas.: c. 680-687 .— lMapan. TUT. 1. aHri. — ISBN 966-7992-22-5.

2 | Nadhope, PobepT. CTPYKTYpbl AaHHbIX U anropuTMbl B Java = Data structures @ algorithms in Java /
Po6epT Mlacdhope ; [nep. ¢ aHrn. E. MaTBeeBa] .— 2-e nsg. — CaHkT-MeTepbypr [u gp.] : MuTep, 2014 .
— 701 c. : wn., Tabn. — (Knaccuka computer science) .— buénuorp.: ¢.683-685 .— And. ykas.: ¢.695-
701 .— ISBN 985-5-496-00740-5.

3 KopmeH, Tomac. AnropuTmsl : [NocTpoeHne n aHanms : [Yue6Huk] / T. KopmeH, Y. flelizepcoH, P.
PusecT ; MNep. c aHrn. K. benos u ap.; Hayu. pea. A. WeHs .— M. : MUHMO, 2002 .— 955 c. : un. —
(Knaccuyeckune yuyebHukun: computer science) .— ISBN 5-900916-37-5.

4 | Axo, Anbhpepg B. CTpyKTypbl AaHHbIX 1 a/ITOpUTMbI : [Yue6Hoe nocobue] / Anbdopes B. Axo, [koH 3.
Xonkpodt, xeddpn A. YnemaH; MNep. ¢ aHrn. n ped. A.A. MuHbko .— M. 1 ap. : Bunbsamc, 2003 .—
382 c. : wun., Tabn. — Mapan. TUT. N. aHrn. — bubnvorp.: ¢.369-374 .— MNpegm. ykas.: c. 375-382 .—

ISBN 5-8459-0122-7.

0) JormoTHUTe/TbHAS TUTepaTypa:

No

M CTOYHMK
n/n

5 | CenxBuk, PobepT. dPyHaaMeHTasbHble anroputmbl Ha C++ / P. CepxBuk .— M. 1 gp. : DiaSoft, 2002.
— Y.1-4: AHanus. CTpyKTypbl AaHHbIX. CopTnposka. MNMouck .— 2002 .— 687 c. : un. — ISBN 5-93772-
047-4.

6 | Cenxsuk, PobepT. dyHaaMeHTasbHble asiropuTmbl Ha C++ / P. CepxkBuk .— M. 1 gp. : DiaSoft, 2002.
— Y.5: AnropuTtmMbl Ha rpadgpax .— 2002 .— 484 c. : un. — Mapan. Tut. n. aurn. — ISBN 5-93772-054-7
.— ISBN 0-201-36118-3.

7 | CepxBuk, PobepT. dyHaaMeHTasbHble anroputmel Ha C : lMep. ¢ aHr. / P. CegxBuk ; NPUHCTOHCKWIA
YH-T .— 3-e nsg. — CI16. n gp. : DiaSoft, 2003. — Y.1-4: AHanuns. CTpyKTypbl faHHbIX. COpTUPOBKA.
Mounck .— 2003 .— 670 c. : nn. — Mapan. TuT. N. adrn. — ISBN 5-93772-081-4.

8 | CemxBuk, PobepT. PyHaameHTasbHble anropuTmbl Ha C : Mep. ¢ aHrn. / P. CemxBuK ; NPUHCTOHCKMIA
YH-T .— 3-e usg. — CI16., n gp. : DiaSoft, 2003. — Y.5: AnropuTmbl Ha rpagax .— 2003 .— C.661-
1127 : wn .— Mapan. it. N. adri. — ISBN 5-93772-082-2.




B) MH(OPMaI[MOHHBIE 3/IeKTPOHHO-00pa3oBaTe/ibHbIe pecypchl (ouiMambHbIe PeCypChl HHTEPHET):

16.

Ne MCTOYHNK

n/n

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

10 | ANropuTMbl: TEOPUSA U NpakTUKa. MeToabl [SNeKTPOHHbIA pecypc] : — Pexum gocTyna:
https://stepik.org/course/217/promo

11 | AAropuTmbl MPOrpamMmmMmnpoBaHns U CTPYKTYPbI AaHHbIX [SNEKTPOHHbIA pecypc] : — Pexum goctyna:

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

MepeueHb yue6GHO-MeTOANUECKOrO 06ecnevyeHns ans caMoCTOsATe/IbHOW paboThbl

Ne
McTouHuk
n/n
1 LWnnaT, FepbepT. VickyccTBo nporpammupoBaHisa Ha JAVA : nep. ¢ aHr. / Fep6ept Wnnar, Oxeimc

Xonmc .— CI6. [u gp.] : BXB-MeTtepbypr, 2005 .— 331 c. : un. — Mapan. T1T. N. aHrn. — MpegMm. ykas.
: €.330-331, 4000 3ks.

17. VHpopMaLMOHHbIE TEXHOJIOMMK, UCMO/b3yeMble ANS peanv3auun ydye6Hol ANCUUNIIVHBI,

BK/IlOYaA nporpammMHoe obecrneyeHne M MHGOPMAaLMOHHO-CNPaBOYHble CUCTEMbI  (npu
Heo6XxoaUMOCTK)
Ne
HanmeHoBaHue
n/n
1 | OpenJDK - 6ennateH

2

Cpepga paspabotkn NetBeans nnu Intellij IDEA (akagemnueckast nnUEeH3nst uam sepcus Community) -
6ecnnarHsol

18. MaTepuanbHO-TEXHUUYECKOE 06ecneyeHne AUCLUUNIINHDI:

Ne
HanmeHoBaHue

n/n

1 MynbTumeauiiHas NnekumoHHas ayamTtopus (kopn. 1a, aya. Ne 479 wnu gpyrasi noaxoasiias): paboyee
MecTo npenogasatens: MK-Intel-i3, npoekTop, BUAeOKOMMYTaTOpP, MUKPOIOH, ayanocuctema,
crneyvanuampoBaHHas Mebesib: [OCKU MefoBble 2 WT., CTO/bl U CTYNbA/NaBKu B KOINYECTBe,
[OCTaTOYHOM A5 pa3MeLl,eHns NoToka CTyAeHTOB; BbIXxo B IHTepHEeT, AocTyn K ddoHAam yyebHo-
METOANYECKO AOKYMEHTALMN W 3/IEKTPOHHBIM U34aHWSAM.

2 | KomnbtoTepHblii knacc (kopn. 1a, ayg. Ne 382-385 nnu gpyrmne nogxogsawme): MNK-Intel-i3 16 wr.,

crneunanusupoBaHHas Mebesb: Aocka MapkepHas 1 WT., CTO/bl U CTY/Ibs B KO/IMUYECTBE, [OCTATOUHOM
L151 pa3MELLLeHMsT akageMmudeckoli rpynnbl (MOArpynnbl) CTYAEHTOB; BbIX0Z B VIHTEPHET, JOCTYN K
dhoHAaM y4e6GHO-MEeTOAMYECKON AOKYMEHTALMW 1 3NEKTPOHHBIM U34aHNUSIM.

19. OueHouUHbIe CpeAcTBa AJ18 NPOBEAEHUA TEKYLLE U MPOMEXYTOUYHO aTTecTayuii

[TopsiIoK OIleHKHM OCBOEHHsI 00y4YarolMMHCs yueOHOro MaTepuasia OIpeJesisieTCsl COZAep>KaHueM
CJIeAYIOIINX pa3fiesioB JUCLIATITMHEL:

HavnmeHoBaHue } MHankaTop(bl)
r,|\}9n pasgena gUCUMN/IUHbI KOMM';Q(L‘?H LOCTVXKEHNS OueHouYHble cpeacTea
(moayns) H KOMMNEeTEeHLMM
1 | BeegeHue B npegmet Or1K-6 OrlK-6.1 O6s3aTeNbHblEe NpakTUyeckme
3agaHus n3 nyHkta 20.1 (KOHTPO/b
1 OLIEHKA BbINOSIHEHUS)

2 | OcHOBbl 06BLEKTHO- Or1K-6 OlK-6.1, OMNK-6.2 | ObsaA3aTenbHble NpakTMyeckme
OpPVEHTMPOBAHHOIO 3afaHus n3 nyHkta 20.1 (KOHTPOsb
nporpaMmmunpoBaHus 1 OLEeHKa BbINO/THEHNS)
(MHKancyauus)

3 | MNoHATMe cnoxHocTu OrK-6 OrlK-6.1, OlK-6.2 O6s3aTenbHble NpakTnyeckne
anroputma 3asaHua 13 nyHkta 20.1 (KOHTPO/b

1 OLIEHKA BbINOMIHEHUS)

4 | Anroputmbl Ol1K-6 OrlK-6.1, OlK-6.2 | O6sA3aTesibHble NpakTUyeckue
COPTMPOBKMN: CBOICTBA, 3agaHua n3 nyHkta 20.1 (KOHTPOsIb
NPOCTbIE ANTOPUTMBI 1 OLleHKa BbINOJIHEHUS)

0o(n"2)




HanmeHoBaHve ) WupmnkaTop(bl)
rl|\/lgn pasgena guCuUmnInHbI KOMM”:(L?H [OCTUKEHNA OueHouHble cpefcTBa
(moayns) H KOMMNEeTEeHLMN

5 | «bbICTpblE» OrK-6 OrK-6.1, OMNK-6.2 | O6s3aTesnbHble NpakTuyeckme
aIropUTMbI 3agaHus n3 nyHkta 20.1 (KOHTPO/b
COpPTUPOBKY N OLeHKa BbINOJIHEHMSA)

6 | Knaccudmkaums Or1K-6 OrlK-6.1, Ol1K-6.2 O6s3aTeNbHbIE NpakTU4eckme
CTPYKTYP AaHHbIX, 3agaHus n3 nyHkta 20.1 (KOHTPO/b
0630p KOMNEKLM] 1 OLLeHKa BbINOJIHEHUS)

A3blka Java

7 | OfHocBA3HbIE U Or1K-6 OlK-6.1, OMNK-6.2 | ObsA3aTenbHble NpakTMyeckme
[BYCBA3HbIE CMNCKN, 3agaHuA n3 nyHkta 20.1 (KOHTPO/Ib
CTeku, ouepeam 1 OLEeHKa BbINO/THEHNS)

8 | [epeBbs, ABONYHbIE Or1K-6 Orl1K-6.1, OlK-6.2 O6sA3aTenbHble NpakTnyeckne
[epeBbs novcka 3agaHuA n3 nyHkta 20.1 (KOHTPO/Ib

1 OLIEHKAa BbINOJIHEHUS)

9 | AVL-gepebs Orl1K-6 Orl1K-6.1, OlK-6.2 O6s3aTeNnbHbIE NpaKTUYeckne
3agaHua n3 nyHkta 20.1 (KOHTPO/b
1 OLeHKa BbINOJIHEHMS)

10 | 2-3-, 2-3-4- n KpacHo- Or1K-6 OrlK-6.1, OlK-6.2 | O6sA3aTesnbHble NpakTUyeckue
uepHble epeBbs 3agaHus n3 nyHkta 20.1 (KOHTPO/b

1 OLIEHKA BbINOIHEHUS)

11 | XewwmposaHue (hash- Or1K-6 Orl1K-6.1, OlK-6.2 O6sa3aTeNbHble NpakTuyeckme

Tabnuubl) 3agaHus 13 nyHkta 20.1 (KOHTPO/b
1 OLIEHKa BbINOJIHEHUSA)

12 | OcHoBbI TEOPUN OlK-6 OrK-6.1, OlK-6.2 O6s3aTenbHble NpakTnyeckne

rpachos 3asaHua n3 nyHkta 20.1 (KOHTPO/Ib
1 OLIEHKa BbINOSIHEHUS)

13 | O6xopg rpadhos, nouck | OrK-6 OrK-6.2 O6s3atenbHble NpakTnyeckne
B r/1y6uHy, NOWCK B 3aaHuns us nyHkta 20.1 (KOHTponb
LIMPUHY N OLeHKa BbINOJIHEHMSA)

14 | OnTUMU3aLMOHHbIe Orl1K-6 OllK-6.1, OMNK-6.2 | ObsA3aTenbHble NpakTMyeckme
asIropuTMbl Ha rpadgiax 3agaHua n3 nyHkta 20.1 (KOHTPO/Ib
(kpaTuaiilume nyTw, 1 OLlEHKa BbINOJIHEHUS)
MUHVMasIbHOE
OCTOBHOE [1€PeBO)

15 | MNpumepsbl OrlK-6 OrlK-6.2 O6sA3aTenbHble NpakTU4eckKne
npaxkTn4ecknx 3aga 3agaHua n3 nyHkta 20.1 (KOHTPO/Ib
Ha rpadax 1 OLIEHKa BbINOJIHEHUSA)

lMpomexyToyHaa arTecTaums lMepeyeHb BOMNPOCOB K 3K3aMeHY 13
chopma KOHTPONS — aK3aMeH nyHkTa 20.2

20. TunoBble oOLEHOYHbLIE cpeacTBa U

npoueaypbl OLeHMBaHUA

20.1 TeKyLWwMih KOHTPO/Nb YyCNeBaemMocTu

MeToau4yecKnue wmarepuanbl,

obs13aTeIbHBIX MMPakKTUUEeCKHUX BHAaHI/II‘;I. Hepequb 38A8HHI>12

onpegensiowme

KOHTpOJIb yCIi€eBa€MOCTH IO JUCHUITIMHE OCYIIECTB/IAETCA C ITOMOILBIO KOHTPOJIS BBITTO/THEHUA

No

/n 3agaHve

1 | 3agaya 1 — WHkancynauus (>= 30 MHOUBMAY&/TbHBIX BAPUAHTOB, pa3meLLeHbl Ha 06LWwef0CTYNMHOM
avcke B cetn ®KH)

2 | 3agava 2 — CessHble cnucku (>= 30 HAMBUAYasIbHbIX BApPUaHTOB, pasMeLleHbl Ha 06Lef0CTYNMHOM
avcke B cetn ®KH)

3 | 3agava 3 — Cteku n ovepeau (>= 30 nHAMBUAYasIbHbIX BAPUaHTOB, pasMeLleHbl Ha 00Le0CTYNMHOM
auncke B cetn PKH)

4 | 3apgaya 4 — CoptupoBku (>= 30 MHANBMAYA/TbHLIX BAPUAHTOB, pa3MeLLeHbl Ha 06LLLEAOCTYMHOM ANCKe
B cetn PKH)

5 | 3agaua 5 — [lepeBbs (>= 30 nHAMBUAYa/IbHbIX BapyaHTOB, pa3MeLLeHbl Ha 06LLef0CTYNHOM AMCKE B
cetn ®KH)

6 | 3agava 6 — Cnosapu (Ha ocHoBe gepeBbeB Uan hash-pyHkuuia, >= 30 nHANBUAYANbHbLIX BapUaHTOB,
pa3smeLlLeHbl Ha 06LLeaA0CTYNHOM ancke B ceTn PKH)




Ne

n/n 3agaHue

7 | 3agavya 7 — 'padbl 1 (>= 30 nHAMBUAYasIbHbIX BApPUaAHTOB, pasMeLLleHbl Ha 06LLej0CTYNHOM AUCKE B
cetn ®KH)

8 | 3agava 8 — 'padbl 2 (MHTEpPaKTUBHOE pefakTupoBaHue rpada, >= 30 uHAUBUAYa bHbIX BApUaHTOB,
pa3melLieHbl Ha 06LLLeA0CTYNHOM ancke B ceTn PKH)

20.2 NMpomeXxyTouHasa atrectayus

[ns oueHnBaHMA pe3yibTaToB 00yYEeHNs Ha 3a4eTe UCMNO/b3YITCA CreayloLne coaepxaresibHble
nokasatenu (hopmyiMpyeTcsi C y4eTOM KOHKPETHbIX TPeb0oBaHUn ANCLUNIUHBI):

1) 3HaHWe TeopeTMYEeCKMX OCHOB Y4YebHOro marepuasia, OCHOBHbIX OnpefesieHuid, MOHATUIA W’
MCNO/Ib3yEeMOi TEPMUHOSIOTNN;

2) ymeHve npoBoAnTb 060CHOBaHWE 1 NpeacTaBieHe OCHOBHbIX TEOPETUYECKMX Y NPaKTUYECKUX
pe3ynbTaToB (TEOPEM, a/IfOPUTMOB, METOAMK) C MUCMOJIb30BaHNEM MaTemMaTU4eckux BbIKNagokK, 610K-
CXeM, CTPYKTYPHbIX CXEM W CTaHAAPTHbIX ONUCAHUI K HUM;

3) ymeHuve cBA3bIBaTb TEOPUIO C MPAaKTUKOM, WIKCTPUPOBATbL OTBET NpuMepamu, B TOM 4uche,
COGCTBEHHbIMU, YMEHWE BbISIBNATL U aHa/IN3MPOBaTh OCHOBHbIE 3aKOHOMEPHOCTW, MOJTyYEeHHbIEe, B TOM
yncne, B Xo4e BbINOSIHEHNSA NabopaToOpPHO-NPaKTUYECKNX 3a[aHNiA;

4) ymeHue 060CHOBbIBaTb CBOW CYXAEHMA M NPOoeccMOoHasIbHY0 NO3ULMIO MO u3naraeMomy
BOMNpPOCY;

5) BnageHne HaBblkaMu NPOrpaMMMPOBAHNS U KCNEPUMEHTUPOBAHNS B pamMKkax BbIMOSIHAEMbIX
NnabopaTtopHbIX 3a4aHuii;

Pa3nimuHble KOMOMHaUMM NepeyvncrIeHHbIX MNokasaTteneil onpefensT KpuTepun OLeHUBaHUS
pe3ynbTaToB 00y4eHNs (CHOPMUPOBAHHOCTI KOMMETEHLMIA) Ha 3a4eTe:

— BbICOKWIA (YrN1y6/1€HHbIN) YPOoBEHb CHOPMNPOBAHHOCTU KOMMNETEHLNIA;

— NOBbIWEHHbIV (MPOABUHYTHIN) YPOBEHb CHOPMUPOBAHHOCTU KOMMETEHLMIA;

— NOPOroBbIi (6a30BbIi1) YpOBEHb CHOPMUPOBAHHOCTN KOMMETEHLUIA.

[nsa oueHvBaHWsA pe3y/ibTaToB 00y4YeHMs1 Ha 3a4eTe C OLEHKON ucnonb3yeTtcs 4-6a/ibHas Wwkana:
«OT/IMYHO», «XOPOLLO», «yA0BNETBOPUTENIBHO», KHEYA0B/IETBOPUTESTBHOY.

CoOoTHOLWeHWe MokasaTesieil, KpUTepueB U LIKasbl OLEHUBaHUSA pe3ynbTatoB OOy4YeHus Ha
3K3aMeHe NpeAcTaB/IeEHO B creaAyloLlen Tabnmue.

YpoBeHb
o cthopmmpoBaH LLikana oLeHok
Kpvtepun oueHnBaHUs KOMNeTeHL Ui
HOCTU
KOMNEeTeHLMI

CTyfeHT BnageeT OCHOBHbIMY MOHATMAMMW Y4YeBHOM AUCUMNAWHLI, | MOBbILEHHBINA OTNn4YHO
MOXET MOSCHUTb GOMBbLUMHCTBO MPUHLUMUMOB Ha NpMMepax; BOBPEMS YPOBEHb
cian Bce MpakTMYeckue 3afaHusi, KOTOpble BbIMNO/IHEHbI Ha
BbICOKOM YPOBHE, 6€3 SIBHbIX OLLUMOOK.
CTyAeHT BNafeeT OCHOBHbIMW MOHATUSIMW YYEOHO AUCUUNAVHDI, BasoBbii Xopouo
OfHaKO B OTBETAX Ha HEKOTOPbIE BOMPOCHI AONyCKAeT HETOYHOCTY; YPOBEHb
cAan BCe NpakTUyeckne 3afaHnsi, 0OAHaKO K HEKOTOPbIM PELUEHUSM
CTyf€eHTa y npenogasarenisi ecTb 3aMeyvaHusl.
CTyAeHT 3HaeT OCHOBHbIE ONPeAesIeHNs U3 y4ebHOl OUCUUM/IVHBI, Moporoseiii Y [0BNEeTBOPUTENBHO
OfHaKO MOACHUTb MHOIME MOHATWS Ha Npumepax 3aTpygHseTcs; YPOBEHb
chan  6oNblyl  YacTb  MpaKTUYeCcKUxX  3afaHuii, O0JHaKo
NPOAEMOHCTPMPOBaHHbIE  pEeLUeHNs cofepXar CyLeCTBEHHble
OLLUNGKMN.
CTyAeHT nyTaeTcs B OCHOBHbIX MOHATUAX YYeOHON ANCUNNIINHBI, HE - Heynosnetsopu-
MOXeT MPUBECTU NPUMEpbI; He cAan 60/bLUYI0 YacTb NPaKTUYECKnX TeNbHO
3agaHuii.

lMepeyeHb BOMPOCOB K 3Kk3aMeHy (3a4eTy):
rl|\}|%| Bonpoc

1 [MOHATME C/IOXHOCTM a/IropnuTMa

2 | NpakTnyeckne NpremMbl OLLEHKM CIOXHOCTV a/ITOPUTMOB

3 | CopTtupoBka cnusHueM (merge sort): naes, peainzaums, oLeHKa CIOXHOCTU

4 | BbicTpas copTnpoBka (quick sort): nges, peannsaums, oueHKa CNoXHOCTH

5 | NupamuganbHasn coptupoBka (heap sort): nges, peasmsaums, OLeHKa CI0XKHOCTU




Ne

n/n Bonpoc

6 | CopTnpoBKUu «6e3 cpaBHEHWIT»: COPTMPOBKA NoAcYeTOM (counting sort), 65104Has coptuposka (bucket
sort)

7 | Knaccudpmkaums CTpYKTYp AaHHbIX, 0630p K1acCoB-KOMNEKUMIA CTaHAAPTHON GUGIMOTEKM s3blka Java

8 | MpuHUMNbI peann3aunmn CTPYKTYP AaHHbIX B BUAE K1ACCOB C NPUMEHEHNEM MHKaNCyAsauun

9 | OfHOCBA3HbIE CNUCKN

10 | [ByCBSA3HbIE CMUCKK

11 | Peanusauus cteka u oyepeamn B BUAE CBA3HOIO Crvcka

12 | O4yepenp C NPUOPMTETOM: UAES, BO3MOXHbIE BapuaHTbl 3pdEKTMBHON peasim3aumm

13 | [epeBbs: TEPMUHOOIMSA, 06X04 1M cnocobbl 0TOOpaXXEHMS AEPEBLEB, ABOVNYHbLIE AEPEBbLS

14 | [Bon4yHbIE AepeBbs NOUCKA: OCHOBHbIE onepauny, NoHATNE cbaslaHCMPOBAHHOCTU AepeBa

15 | Peanusaumsa mHoxecTBa (Set) n cnosapst (Map) Ha 0CHOBE ABOMYHOIO AepeBa rnovcka

16 | AVL-gepeBbs: nges, onepauuv BCTaBku 1 yaaneHus, 6anaHcnposka (R-/L-, RL-/LR-NoBOpoOThI), OLEHKa
CNOXXHOCTW onepavmii

17 | 2-3- n 2-3-4- pepeBbs: naes 1 OCHOBHbIE onepauunmn, OUueHKa C/I0KHOCTU

18 | KpacHo-4yepHble fepeBbs: naes N 0OCHOBHbIE ornepaummn, OLeHKa CI0XHOCTU

19 | Hash-tabnuupl: noHaTne hash-goyHKUUN, KONAN3UM U CTpaTENN NX paspeLleHnst

20 | Peanusauns mHoxecTBa (Set) n cnosaps (Map) Ha ocHoBe hash-Ta6nuupbl

21 | 'padhbl: OCHOBHbIE MOHATUS N ONpeAesieHunsl, CNnocobbl 3aaHns (XxpaHeHus) rpadios

22 | Peanusauns obxoga rpados (noncka) B rnyo6rHy 1 LUINPUHY

23 | OTobpaxeHue rpadioB ¢ NoMoLLbi 6ubnnoTekn Graphviz

24 | Anropntm [enkcTpbl

25 | Anroputm BennmvaHa-®opga

26 | Anroputm ®noiiga-Yopuwenna

27 | Anroputm Mprnma

28 | Anroputm Kpackasna

29 | Mpumepbl NpakTUYEeCKMX 3ada4d, KOTopble CBOAATCS K 3aJadvamM Ha rpadax
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	Изучение студентами классических структур данных (связные списки, различные виды деревьев, хеш-таблицы, графы) и алгоритмов, которые лежат в их основе или используют данные структуры, развитие базовых навыков проектирования и анализа алгоритмов, а также применения изученных алгоритмов и структур данных в решении практических задач.
	10. Место учебной дисциплины в структуре ООП:
	Учебная дисциплина относится к обязательной части блока Б1.
	Для успешного освоения дисциплины необходимы знание одного из современных языков программирования и практические навыки составления программ.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ОПК-6
	Способен разрабатывать алгоритмы и программы, пригодные для практического применения в области информационных систем и технологий
	ОПК-6.1
	Знает методы алгоритмизации, языки и технологии программирования, пригодные для практического применения в области информационных систем и технологий
	Знать:
	классические структуры данных (связные списки, различные виды деревьев, хеш-таблицы, графы) и типичные варианты практического применения данных структур в области информационных систем и технологий
	ОПК-6.2
	Умеет применять методы алгоритмизации, языки и технологии программирования при решении профессиональных задач в области информационных систем и технологий
	Уметь:
	применять динамические структуры данных и базовые алгоритмы (поиск, сортировка, перебор и т.п.) при решении профессиональных задач в области информационных систем и технологий
	Рекомендуется работа с конспектами лекций, презентационным материалом, выполнение всех лабораторных и контрольных работ, заданий текущей аттестации. Учебные и методические материалы по дисциплине размещены на сетевом диске, доступным на любом компьютере в локальной сети ФКН.
	Порядок оценки освоения обучающимися учебного материала определяется содержанием следующих разделов дисциплины:
	ОПК-6
	ОПК-6.1
	ОПК-6
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	ОПК-6
	ОПК-6.2
	Для оценивания результатов обучения на зачете используются следующие содержательные показатели (формулируется с учетом конкретных требований дисциплины):
	1) знание теоретических основ учебного материала, основных определений, понятий и используемой терминологии;
	2) умение проводить обоснование и представление основных теоретических и практических результатов (теорем, алгоритмов, методик) с использованием математических выкладок, блок-схем, структурных схем и стандартных описаний к ним;
	3) умение связывать теорию с практикой, иллюстрировать ответ примерами, в том числе, собственными, умение выявлять и анализировать основные закономерности, полученные, в том числе, в ходе выполнения лабораторно-практических заданий;
	4) умение обосновывать свои суждения и профессиональную позицию по излагаемому вопросу;
	5) владение навыками программирования и экспериментирования в рамках выполняемых лабораторных заданий;
	Различные комбинации перечисленных показателей определяют критерии оценивания результатов обучения (сформированности компетенций) на зачете:
	– высокий (углубленный) уровень сформированности компетенций;
	– повышенный (продвинутый) уровень сформированности компетенций;
	– пороговый (базовый) уровень сформированности компетенций.
	Для оценивания результатов обучения на зачете с оценкой используется 4-балльная шкала: «отлично», «хорошо», «удовлетворительно», «неудовлетворительно».
	Соотношение показателей, критериев и шкалы оценивания результатов обучения на экзамене представлено в следующей таблице.
	Перечень вопросов к экзамену (зачету):

