MHWHNUCTEPCTBO OBPA30OBAHMA 1 HAVYKH
JTOHELIKOM HAPOJTHOU PECITYBJIMKHN

T'OCYIAPCTBEHHOE OBPA3OBATEJIbHOE YUYPEX/EHME
BBICILEI'O HliO(DECCI/IOHAJH)HCv)FO OBPA30OBAHI
« JOHELIKMW HALTMOHAJIbHbIY YHUBEPCHUTET»

OAKYJIBTET MATEMATHUKI 1 UTHOOPMAILIMOHHbBIX TEXHOJIOI' M4

Kadenpa Teopuu ynpyrocTa u BBIYMCIUTEIbHON MaTeMaTUKH
nmenu akagemuka A.C. KocMogaMuaHCKOTro

YTBEPXKIAIO:
MPOPEKIOP IO Hay1Ho- METOIUYECKON
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PABOYAS TPOI'PAMMA Y‘IEBHOI/I AACHHUIIJIMHbI

«I_[OHOJIHHTeJleble rJiaBbl TEOPHH AJITOPUTMOB H CTPYKTYP AaHHBIX»

YAaCTHYHO NPAKTHKO-OPHEHTUPOBAHHAA JTHCIHUILIHHA

HaHpaBJIeHI/Ie IMOATrOTOBKH:

[Tpodunp NOArOTOBKH:

OGpaszoBaTesbHas IporpamMma:

Kpanudukarms:

dopma o0yueHus:

01.03.02 IlpuknagHas MaTeMaTHKa 1 HHGOpPMaTUKA

[TpukiaaHas MaTeMaTuKa 1 HHGopmaTuka
bakanaBpuar

AxkajieMuyecKuii GakanaBp

OYHas,

Honenk 2021




VTBEPKIAIO:
[[eKaH,QQ”

rop

TETa MAaTEMAaTUKHU
HOHHBIX TEXHOJIOTHIH
s ¥ A. MounceeHko

PaGouas mporpamma y4eOHON NUCIUIUINHBI «JlOTIOTHUTEIbHBIE TJIAaBBI TEOPUH AITOPUTMOB
U CTPYKTYp J[JaHHBIX» COCTaBlieHa Ha OcHOBaHUHM DenepanbHOr0 roCyAapCTBEHHOIO
00pa3zoBaTeNbHOTO CTaHAapTa BhICIIero 06pa3oBanus — OakajaBpHaT MO HAIIPABIECHUIO TOATOTOBKH
01.03.02 Ilpuknagnas MareMaTdka U WHPOPMATHKA, YTBEPKICHHOrO MpUKazoM MuHucTepcTBa
obpazoBanus u Hayku Poccuiickoit @enepauuu ot «10» sHBaps 2021r. Ne 9; T'ocynapctBeHHOro
obpasoBaTenbHOTO cTanaapTa Beiciero oopazosanus (I'OC BO) Jlonenkoit Haponnoit Peciy6inku
(JIHP) (mpoekTa) mo HampasiaeHuro moarotoBku 01.03.02 [Tpukiannas MaTeMaTuka 1 HHQOpPMATHKA,
[Topsinka opraHu3anuu ydeOHOro mpolecca B 00pa3oBaTENbHBIX OPraHU3alUsSX BBICIIETO
npodeccuonanbHoro obpaszosanus Jlonenkoit Haponnoit PecriyOnuku, yTBEp)KI€HHOTO IIPUKA30M
MunucrepctBa obpazoBanus U Hayku Jlonenxoit Hapoanoit PeciyGmuku ot 10.11.2017 r. Ne 1171
(c W3MEHEHWSMH U JONOJHEHHSIMH);, Yy4eOHOro IUTaHa M OCHOBHOH MpO(eCCHOHAIBHOU
o0pa3oBaTellbHOM TpOrpaMMbl BBHICIIEro oOpa3oBaHus Hampasienus nojaroroBku 01.03.02
[Ipuknagnas maremMatuka u uHpopmaTuka, npodpuisst: «lIpukiagaas MareMaTuka 1 HHPOPMATUKAY,
pazpabotansbix B 'OV BIIO «/loHenkuit HallnOHATBHBIH YHUBEPCUTET.

Paspaborumk:

JIOIIEHT Kaeaphl yIpyrocT U BEIYUCIUTEIEHOM MaTeMaTHKU

umenn akagemuka A.C. KocmonaMuanckoro %f

KaH[. (pu3.-Mar. HAyK & B. H. Heciupusiii

PabGouas mporpamma y4eOHOU AMCIHUIUIMHBI yTBEpXKICHA Ha 3aceIaHUHM Kadeapbl TECOPHUH
YIOPYTOCTH U BBIYMCIMTEIBHOM MaTeMaTHK UMeHH akagemuka A.C. KocmogamMuaHckoro

[Tpotokon Ne 15 ot «12» ampens 2021 r.

3aBeyrommii kapenapoit s B.U. Cropo:xes

Paboyas mnporpamma y4eOHOH AMCHMIUIMHBI OxOOpeHa Y4eOHO-MEeTOAMYECKOH KOMHUCCHEH
(akynbTeTa MaTeMaTUKU B HHPOPMAMOHHBIX TEXHOJIOTHI

[Tporoxon Ne 4 ot «14» anpens 2021 r.

IIpencenarens yueOHO-METOIUYECKON KOMUCCHH e
(akynpTeTa MaTeMaTUKU ¥ HHYOPMALUOHHBIX TEXHOJIOTHIMA JL.U. Censxosa




1. OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLTECCE

VYyeOHast quciuruiiHa «J{onoJTHUTENbHbIE TJIaBbl TEOPUH AITOPUTMOB U CTPYKTYP JAHHBIX»
SIBJIIETCS. YACTUYHO MTPAKTUKO-OPUEHTUPOBAHHOMN IUCLUIIIIMHON U OTHOCUTCS K BAPUATUBHOM YacTH
oOpasoBarenbHON MporpaMMel. JJis u3ydeHusi JaHHOW y4eOHOW AMCIMIUIMHBI HEOOXOAMMBI 3HAHUS
U yMeHus, (opMHUpyeMble NPEAIIECTBYIOMIMMU TUCHMIUIMHAMU — «JlMCKpeTHas MaTeMaTHKay,
«OcHOBBI HHPOPMATUKIY, «SI3bIKH 1 METOABI POrpaMMUpOBaHus», «OObEKTHO-OPUEHTHPOBAHHOE
MporpaMMUPOBaHUE M CTaHJapTHas OuOmuoreka C++ B UYHCICHHBIX METOJaX HCCIEIOBaAHUS
Mojnene  aepopMUPOBaHUA», «ANTOPUTMBI M CTPYKTYPbl JTaHHBIX», COIYTCTBYIOIIUMU
mucnuuinHaMu — «Metogbl ONTUMUM3aUUKWy. 3HaHUS U yMEHUs, MOJIyUYCHHbIE B XOJ€ M3Y4YCHHUS
JTUCIUIUIAHBL  «/{OTOMHUTENbHBIE TJaBbl TEOPUH AJITOPUTMOB M CTPYKTYpP HaHHBIX)» SBISIOTCA
OCHOBOH /7151 U3Y4EHUS nOC1e0yiouux TUCHMILIHNH «MeToauka 00ydeHus: HHPOPMAaTHKE.

2. CTPYKTYPA JUCHHUIIJINHBI

XapakTepucTuKa y4eOHOW AMCHUTUINHBI

dopma 00yueHus

QOunas 3aouHasn

Hanpasnenue noaroToBku

01.03.02 Tlpuxnannas MmaTemMaTrka 1 HHGOpMaTHKa

[Tpodunb ITpukiagHas MmaTreMaTHKa U HHPOpPMATHKA
OO6pa3zoBarenbHas IporpaMma bakanaBpuar
Kpanudukamus AxazemMudeckuii OakaiaBp
KonnuecTBo copepkaTenbHBIX MOAYJICH U TEM 4 (12)

Jucnurnmuza 6a30B0# / BApHaTUBHON YacTH
00pa30BaTeNIbHON MPOTPaAMMBI

BapuarusHoii yactu

DOopMBbI KOHTPOJISI

2 MOJTyJTBHBIX KOHTPOJIS,
3a4er B 5 U 6 ceMecTpe

I'on moaroroBku 3
Cemectp 5,6
KonuuecTBO 3a4eTHBIX €IUHHI] 4
KomndgecTBO 9acoB Bcero 144
B T.4.
- JICKIITMOHHBIX 35
- MPAKTUYECKUX HJIM CEMUHAPCKUX -
- TaOOPaTOPHBIX 35
- CAMOCTOSTEJIbHOM pabOoTHI 74
B T.4. UHJIMBUAYaJbHOE 3aJJaHUE -
HenenrHoe KOJIMYECTBO YacoB 4
B T. 4.: - AyAUTOPHBIX 2
- CaMOCTOSITEILHOM pabOTHI CTYICHTA 2

3. OIIMCAHUME JUCIMIIJIMHBbI

Heanb wu3ydyeHusi AUCHUNIMHBI «/loMOJHUTE/NbHBIE TJIaBbl TEOPUHM AJITOPUTMOB U
CTPYKTYP JAHHBIX» — (QOPMHUPOBAHHE y CTYJIECHTOB TEOPETUUYECKUX 3HAHWA M MPAKTUICCKHUX
HaBBIKOB B 00JIACTH TEOPUHU AJITOPUTMOB M COBPEMEHHBIX CTPYKTYP MAHHBIX, d()(PEKTUBHBIX HX
peanmaupm Ha A3BIKC HpOI‘paMMI/IpOBaHH}I BBICOKOT'O ypOBH}I, a TaKXC€ OCHOBHBIX TCXHUK
pa3paboTku W aHaimu3a J(P(GEKTUBHBIX AITOPUTMOB JUIsl PEIICHHS BBIYUCIUTEIBHBIX 3a]ad,
MOCTPOCHUS MATEMAaTUYECKUX MOJENe IUCKPETHBIX CTPYKTYp U pa3pabOTKH MPOTPaMMHOIO
obecreyeHus.

3agaun:

- popMupOoBaHHWE Yy CTYIEHTOB NPO(PECCHOHATBHBIX KOMIECTCHIIMH, CBSI3aHHBIX C
UCTIOJIb30BAaHUEM TEOPETUYECKUX 3HAHUI B OOJIACTH CTPYKTYpP JAaHHBIX U TEOPUH AJTOPUTMOB;

- OCBOCHHE KOHIIEMIIUK aOCTPAaKTHBIX THUIIOB JAHHBIX M TMOAXOJOB K WX peaju3alid Ha



SI3BIKE TIPOTPAMMHUPOBAHUS BHICOKOTO YPOBHS;

- IPUOOpPETEHNE HABBIKOB OLIGHKM CII0)KHOCTU aJrOPUTMa M BIMSHUSA BBIOOpA CTPYKTYD
JAHHBIX Ha MIPOU3BOAUTENIBHOCTD (ObIcTpOoAelicTBIE/3(D(PEKTUBHOCTD) MpOrpamMm;

- IOJlyYeHHE NMPAKTUUECKUX HABBIKOB PELICHMS 3a7ad C UCIOJIb30BaHUEM Pa3HBIX CTPYKTYP
JAHHBIX, MCIIONB3Ysl KOHIENIMM aOCTpakUWMU JaHHBIX U OOBEKTHO-OPHMEHTHPOBAHHOTO
IPOrpaMMHUPOBaHUS;

- pa3BUTHE YMEHHMA, TO3BOJISIONINX HAa TBOPUECKOM M PEIPOAYKTUBHOM YPOBHE MpeasiaraTh
U TPUMEHATHh 3(PQPEKTHUBHBIC MOIXOJIBI K PEHICHUIO (aJITOPUTMHU3AIMKN) MOCTABICHHBIX 3a71a4 C
UCIIOJIb30BAaHUEM JJAHHBIX IIPOCTOU U CIIOKHOU CTPYKTYPBI.

TpeGoBanus k pe3yabTaTaM OCBOCHHs AMCHUILIMHBI, [Iponecc n3yueHus: AUCHUIIIUHBI
«JlomomHUTENbHBIE TJaBbl TEOPUM AJITOPUTMOB U CTPYKTYp [JaHHBIX»» HampaBlIeH Ha
(dbopMHUpOBaHKE JIEMEHTOB CIeAYIOMKUX KomneTenuuii B coorsercteun ¢ ®I'OC BO PO, 'OC BO
JAHP (mpoexTt) no HampasneHuto noarotoBku 01.03.02 Ipuknannas MmareMaTnka 1 nHGOpMaTHKa U
OCHOBHOM TIpo(heccoHaIbHON 00pa30BaTeIbHON MPOTPAMMBI BBICIIIETO 00pa30BaHUs HAPABIICHUS
noarotroBkn 01.03.02 Ilpuknagnas marematuka M uHpopmaruka, npoduis: «lIpukmagnas
MaTeMaTHKa U HHPOPMATUKa»:

Yuueepcanonvie komnemenyuu (YK):

HaumeHoBanue kateropuu (rpymnibl) yHUBEPCAIbHBIX KOMITETEHIIHI:
«CuCTEMHOE U KPUTUYECKOE MBIIIJICHUE»

Crnioco0eH oCyIecTBIATh MOUCK, KpUTHUECKUI aHAIU3 U CUHTE3 HH(pOpMalu,

YK-1 .
NPUMCHATH CUCTCMHBIU IMOAXOA AJId PCIICHUW A IMOCTABJICHHBIX 3a1a4

HaumeHoBanue kateropuu (rpymnibl) yHUBEPCAIbHBIX KOMITETEHIIHI:
«Pa3paboTka 1 peanusaius MPOEKTOB»

Crnioco0eH orpenensaTh KpyT 3a/1ad B paMKax MOCTaBJICHHON eI U BHIOUPATh
YK-2 ONITUMAJIbHBIE CTIOCOOBI MX PELICHUs, UCXOS U3 JICHCTBYIOIUX ITPABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U OTPAaHUYEHUN

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):

CrniocobeH npuMeHsTh (yHIaMEeHTAIbHbIE 3HAHUS, TOJyYeHHbIE B 001aCTH
OIIK-1 | MmaremaTnueckux u (MJIM) €CTECTBEHHBIX HAYK, M UCTIOJIb30BaTh X B
poeCCUOHATILHOMN IeATEIbHOCTH

Crnioco0OeH 1cnob30BaTh U alaliTUPOBATh CYIIECTBYIOIME MATEMaTHYECKHE
OIIK-2 | MeToaBl M CUCTEMBI IPOrPAMMHPOBAHUS IS pa3pabOTKH U pealn3aluu
aJITOPUTMOB pELIEHUs NIPUKIIAJHBIX 3a1a4

CrniocobeH permiath 3a1a4u Mpo(hecCHOHATBHON AEATEIIbHOCTU C UCIOIb30BAHUEM
OIIK-4 | cymecTByrOmuX HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B C YIETOM
OCHOBHBIX TpeOOBaHUH HH(OPMAIIMOHHON 0€30IacHOCTH.

Ilpogpeccuonanvnovie komnemenyuu (HI('):1

Crnioco6eH mpoBoAUTE 00PabOTKY M aHAIN3 HAYYHOU WH(OpPMAITUU U PE3YNIHTaTOB

IK-2 .
UCCIIeTIOBaHUI
MIK-4 CrocobeHn k BBIOOPY BapWaHTa apPXUTEKTYPHl MPOTPAMMHOTO CpPEICTBA,
pazpaboTke ¥ BepuUUKANMH TPOrPAMMHOTO OOECIEUCHHs] JUIsl PeIleHUs
1
Ecou TIK B3sta w3 npodeccHoHaabHOrO CTaHIapTa — MOXKHO YKaszaTh

Ha3BaHWE NPOQPCTaHIAPTa, KEM W KOTJa YTBEP)KICH, PETUCTPALMOHHBIA HOMED
npodcraniapra



TCXHUYCCKUX U HAYYHO-UCCIICAOBATCIbLCKUX 3a1a4

NHaukaTopbl JOCTHKEHUSI KOMIIETEHIU U Pe3yJbTaThbl oﬁyqennﬂz. Hoctrxenune
KOMH@TGHHHFI OILCHUBACTCA HAa OCHOBC TAKUX MHAHUKATOPOB U COOTBCTCTBYIOIIHNX MM PE3YJILTATOB

00yJeHus:
Karteropuu
YHuBepcajibHbIe
YHHBEPCAIbHBIX HNupukaTopsl Pe3ynabTaThl 00yuenus
. KOMIIeTEeHIIMH
KOMIIeTeHIMii

CucremMHoOE U
KPUTHYECKOE
MBIIIUIEHUE

YK-1. Criocoben
OCYIIIECTBIISTh
KPUTUYECKUM

aHaIu3
MPOOJIEMHBIX
CUTYyalluid Ha
OCHOBE CUCTEMHOT'O

MoJIX0/1a,
BbIpabaThIBaTh

CTPATETr 0

JeHCTBUIA

VK-1.1. OcymiecTBisieT
MIOKCK, BBIOOD,
CUCTeMaTH3aIHIo,
o0o01mieHue u
KPUTUYECKHI aHaIu3
uHpOopMaIuu

3HaeT cucTeMy TTOHATHI B
00J1aCTH COBPEMEHHOTO
IpOrpaMMHUPOBAHHUS,
BKITIOYAIOIIYIO METOJIBI
MPOSKTUPOBAHUS U aHAIIH3a
MH()OPMALMOHHBIX MoJIeTIeH
pealbHBIX 0OBEKTOB U CTPYKTYD;

YMeeT aHaTu3upoBaTh,
COIIOCTaBIIATEL U 000011IaTh
MHGOPMAITUIO TI0 TTOCTABICHHOM
3aJ1aye U BHIOUPATh ONTUMAJIBHBII
AJITOPUTM

VK-1.2. [Ipumensier
METO/IbI CUCTEMHOIO
MIOAXO0AA JUISl PELLEHUS
IIOCTaBJICHHBIX 3a7a4

3HaeT cucTeMaTHYEeCKHH 1
HAYYHBIH TOAXOJ K
IIPOEKTUPOBAHUIO U pa3paboTKe
OOJIBIINX MTPOTPAMM CO
CJIO’KHBIMH JTAHHBIMU

YMeeT NpUMEHSITh CUCTEMHBIN
MOIX0J K KOHCTPYHUPOBAHUIO
QITOPUTMOB U BBIOOPY CTPYKTYP
JTAHHBIX.

Pazpabotka u
peanuzanus
MIPOEKTOB

VK-2. Cniocoben
ONpPENENATh KPyT
3a/1a4 B paMKax
MMOCTaBJICHHOMN
1€ ¥ BEIOUpATh
OITUMaJbHEIE
CIIOCOOBI UX
pelIeHus1, uCXo s
13 AEHUCTBYIOIIUX
MPaBOBBIX HOPM,
AMEIOIIUX CS
pecypcoB u
OTpaHUYECHUN

YK-2.1. [IpoBoaut
aHaJIM3 MMOCTaBJICHHOMN
I[N ¥ OTIPEIEIISICT
COBOKYIHOCTb 33]1a4,
o0ecneynBaronmx ee
JIOCTHIKEHHE

YMeeT npoBOIUTH aHAIU3,
0000IIeHNEe B CHCTEMAaTHU3AIHIO
Hay4YHOU UH(pOPMAIIVH,
HEOOXOAMUMOM TSl IIOCTAHOBKH
LIE]TH WCCIICTIOBAHUS

Vmeer MMpOBOJUTH aHAJIU3
IIOCTAaHOBKM 3a14a4, BBIACIATH
OCHOBHBEIC IICJIN

VK-2.2. BeiObupaer
ONTHMAJIbHBIE CIIOCOOHI,
MOJIEH U IPUHLIUIIBI
JUTS TIPUHSTHS
SKOHOMMYECKHU
000CHOBaHHBIX
pElIeHUH B YCIOBUAX
MMEIOIINXCS PECYPCOB
Y OTpaHUYEHUN

3HaeT 0COOEHHOCTH
Pa3IMYHBIX CTPYKTYP JaHHBIX
nu HpI/IMeHHeMBIX K HUM
AJITOPUTMOB

3HaeT cr1oco0bl OLIEHKU
CIIO)KHOCTH U 3()(HEeKTUBHOCTH
ITOPUTMOB

YmMeeT BEIOUpATh ONTHMAIFHBIC
CPEICTBa M METOJBI PEIICHHS
3aJ1aun

2

(ot ogHOTO U OOJICE).

KoanuectBo HHAUKATOPOB I10 Ka)KI[OI\/'I KOMIICTCHIUHW MOXKCT BApbHUPOBATLCA



Oo6umenpodgeccuoHaJIbHbIE
KOMIIETeHIINH

HNapukaTopsl

Pe3yabTaThl 00yuenus

OIIK-1. Criocob6eH
IPUMEHSTh
dbyHIaMeHTalbHbIC 3HAHMUSI,
MOJTydeHHBIE B 00J1aCTH
MaTEeMaTHYECKUX U (WJIIH)
€CTECTBEHHBIX HaYK, U
WCIOJIb30BaTh UX B
npodecCHOHATbHON
JeSITeTbHOCTH

OIIK-1.1. Ilpumensier
OCHOBHBIE ITOJIOKEHHUS
KOHIICIIIIMK B 00JIaCTH
MaTEeMaTHYECKHUX HAYK U
OCHOBHYIO TEPMUHOJIOTHIO
MIPH PEIICHUN 33]1a4
npodecCuoHATBHOM
JEATEILHOCTH

3HaeT CIeIUaNbHYI0 TEPMUHOJIOTHIO,
CBSI3aHHYIO C TIOCTPOCHUEM U
AHAJIM30M BBIYHCITHTENLHBIX
AITOPUTMOB

OIIK-1.2. Ilpumenser
OCHOBHYIO TEPMHUHOJIOTHUIO
MAaTCMAaTUYCCKUX HAYK U
MaTeMaTH4eCcKue OOBEKThI
IIPH pEelICHUH 3aa4
npoeccCuoHaBLHOMI
JIeSITEIbBHOCTH

Bitaneer HaBbIKaMu IIPOEKTUPOBAHUSA
" ONpCACTABJICHUSA aJITOPUTMOB B
pAa3IAYHBIX HOTAIIAAX

OIIK-2. CiocobeH
UCIIOJIL30BAaTh 1
aJlanTHPOBaTh
CYIIIECTBYIOIIIUE
MaTeMaTHIeCKAE METOIBI U
CUCTEMBI [IPOrPaMMHUPOBAHUS
JUIs pa3pabOTKU U
pean3aiy aropUTMOB
pelIeHHS TIPUKIIAIHBIX 33124

OIIK-2.1. Ucnonb3yer u
aJanTupyer
CYILIECTBYIOIINE
MaTeMaTUYECKUe METOIbI
UISIpa3zpaboTKu
AITOPUTMOB PCHICHU A
MPUKIATHBIX 3a/ay.

3HaET KJIACCUYECKUE AITOPUTMBI
pEIICHUsT OCHOBHBIX 3a/1a4 00paboTKu
CTPYKTYp AaHHBIX, TEOPUH TPadoB U
JIMCKPETHON MaTeMaTUKU

YmeeT pazpabaTHBIBaTh HOBBIE U
aJanTUPOBATh CYIIECTBYIOLINE
QITOPUTMEI JIJISl PEIICHUS
MPAKTHYECKUITX 3a/1a4.

OI1K-2.2. Ucnons3yer
COBPEMEHHBIE CHCTEMBI
MPOrPaMMUPOBAHUS TS
peaT3alMuaITOpUTMOB
PpElIeHNS PUKIIAHBIX 33124

YMeeT peann30BbIBATH
pa3paboTaHHbIE aITOPUTMBI Ha SI3BIKE
MIPOTrpaMMHUPOBAHMUS BBICOKOT'O YPOBHS

Brnaneer MeTonaMu TeCTUPOBAHUS U
OTJIaJKU pa3padO0TaHHBIX IPOrPamMM

OIIK-4. CriocobeH periarb
3ama4n poQecCHOHATEHON
NeSATEITBHOCTH C
UCIIOJIb30BaHUEM
CYILIECTBYIOIINX HH
(dbopMaIroHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI U C yYETOM
OCHOBHBIX TpeOOBaHMIA
UH(pOpPMAIIMOHHOM
0e30macHOCTH

OIIK-4.1. Ucnonb3yer
COBpPEMEHHbIE
UH(POPMALILOHHO-
KOMMYHUKAI[MIOHHBIE
TEXHOJIOTUH JUISI PeILICHHS
3a1a4 mpodeccuoHaTbHON
NEeSITeTbHOCTH.

YMeeT npuodpeTaTh CUCTEMATHYECKUE
3HAHWS U3 HOBOW HAYYHOH M yueOHOU
JUTEPATYPHl IO TEOPHH AJTOPUTMOB

BrnaneeT HaBbIKaMU HCIIOJIb30BaHUS
WH(POPMALMOHHBIX PECYPCOB IS
HoMcKa HeoOXoIMMOoM NH(OpMaIN
JUIsl peLIeHUs] IOCTaBJICHHbIX 33134




IMpodeccnonanbubie
KOMIIETEHIIM T

HNapukaTopsl

Pe3yabTaThl 00yuenus

I1K-2. Cnocoben
IPOBOJIUTH 00pabOTKY
Y aHAJIN3 Hay4YHOU
UHpOpMALIUHU U

NIIK-2.1. OcymecTBiuser coop,
00paboTKy 1 00001TICHIE
pe3yJIbTaTOB HAYYHBIX
HUCCIIEIOBAHUI B 00/1aCTH

KOMIIBIOTCPHO- I/IH(l)OpMaI_[I/IOHHBIX PECYPCOB 1A
PE3YIbTATOB 6 o
o MaTreMaTu4eckKkoro IIOMCKa HEOOXOANMON I/IH(I)OpMaI_[I/II/I
HCCJIICIOBAHUU MOJICTIMPOBAHHUS JUIA pCHICHUA IMOCTAaBJICHHBIX 3a1a4

3HaeT OCHOBHBIE 3JICMEHTHI
WHPOPMALMOHHOTO 00ecIeUeHHS
3a1a4u

BJ'IaI[CeT HaBbIKaMH HCIIOJIb30BaHUs

ITK-4. Cnocoben k
BBIOOPY BapHaHTa
ApPXUTEKTYPBI
IPOTPaAMMHOTO
CpencTBa, pa3paboTKe 1
BepuduKanuu
IPOTPaAMMHOTO
obOecrieueHus st

[1K-4.3. Pa3pabarsiBaet
MPOLIEIYPbl U OCYIIECTBISET
MHTETPALMIO TPOTPAMMHBIX MO
JyJIE 1 KOMIIOHEHT

YMeeT npoBOAUTH aHAIN3
IIOCTAaHOBKH 3aJa4H, BI:I6paTI>
ONTUMAJIBHBIC CPEICTBA U METOIBI
peleHus 3agaun

YMeeT npoBOAUTH CPaBHUTEIIBHBII
aHaIM3 W BBIOOp alIropuT™Ma M
CTPYKTYp HaHHBIX IJId pPCHICHUA
MPUKIIQIHBIX 33134

pELIECHUS] TEXHUYECKUX
Bnaneer HaBRIKAMU

Y Hay4YHO-
HCCTETOBATENbCKHX IIPOrpaMMUPOBAHHUS, OTJIAAKU U
sanau TECTUPOBAHUS IIPOrPaMM;

4. ®OPMbI OPTAHU3AIIMHA YYEBHOI'O TPOIIECCA W COJIEPKAHUE
TACIATLITAHBI

JuctummHa «/lomoMHUTENbHBIE TJIaBBl TEOPUU QJITOPUTMOB M CTPYKTYP JAHHBIX)
peaycMaTpuBaeT ciaeayromme GopMbl OpraHu3alui yIeOHOTo MpoIiecca: JICKIUHU, J1abopaTopHbIe
3aHSITHSI, CAMOCTOSITEIIbHYIO pPa0OTy CTYICHTOB.

Marepuan u3naraercs C  UCIHOJB30BaHHEM  OOBACHUTEIbHO-WUIIOCTPATUBHBIX U
IBPUCTUYECKUX METOMOB mpenofaBanus. [lpu mpoBeAcHWH JEKIUI U JTa0OPATOPHBIX 3aHITHN
UCIOJIB3YIOTCSl TIEPCOHANbHBIE KOMIIBIOTEPHI, MYJIbTHUMEIUWHBIE IPE3EHTAIMH, JOKYMEHTAlUs
UCTIOJIE3YEMBIX TPOTPAMMHBIX CPEJICTB M TEXHOJIOTHH.

B yuebHOM mpolecce MIMPOKO TNPUMEHSIOTCS AaKTHBHbIE M HMHTEPAKTHUBHBIE (HOPMBI
poBeJeHUS 3aHATUH (pa300p KOHKPETHBIX CUTyallud, AUCKYCCHS, IOJIEMUKA), BHEAYIUTOpPHAs
CcaMOCTOSITENIbHAsT paboTa, OANTbHO-PEUTHHTOBas CHUCTEMa OIICHKHU YCIIeBaeMOCTH. B ydeOHOM
MPOIIECCE HCIONIB3YIOTCS WHTEPHET-PECYpChl MO JAHHOMY KYypCy; pacCMaTpUBAIOTCSA 3aJayuH,
MaKCHMaJIbHO MPUOIMKEHHbIE K KOHKPETHBIM MPAKTHUECKUM CUTYALIUSIM, TECThI, CAMOCTOSITENIbHAS
paboTa; KOHTPOJIbHBIE PAOOTHI.

CamocTtosaTenbHas paboTa CTYIEHTOB MpEeAyCMaTpUBAaeT MOJATOTOBKY K IPAKTUYECKUM
3aHITHSIM, TIOJITOTOBKY KOHCIEKTOB M pedepaToB MO OTAEIHHBIM BOMPOCAM H3Y4a€MBIX TEM,
H3ydeHue yueOHOM M METOINYECKON JTUTEPATYPHI.

TemaTuyecknii nian «CoBpeMeHHbIe MP00JIeMbl NPUKJIATHON MATEMATUKH U
HUHPOPMATHKH

Tembl | Bonpocsl TeMbl

Conep:xareabHblii MOIYJb 1. OCHOBBI MOCTPOEHUS U AaHAJIM3A AJTOPUTMOB

1. Ponp anroputmosB B
BBIUUCIICHUX

1.1. Onpenenenue anropurma
1.2. Moaenu BerunciaeHuid. Berauciumpie ¢ yHKIIMH
1.3. AnropuTMHYECKH pa3pemuMble U HEpa3pelmnmMble 3a1auu ™

1.4. BeruncnuTenpHasi CI0)KHOCTh AJITOPUTMOB




2. AHanmu3 alropuTMOB

2.1. Hauxynuiee u cpennee BpeMst paboTh

2.2. Acummiorotrueckuit poct GyHKIHUHA. TEpMUHOIOTHS U
0003HAYCHHSI.

2.3. Pemienue peKyppeHTHBIX COOTHOIICHUH ¢ aCHMITTOTUYECKUMU
0003HAYCHUSIMH.

3. Metonsl
MPOSKTUPOBAHHUSI U
pa3paboOTKH aITrOpUTMOB™

3.1. ApryMeHTHI U pe3yJabTaThl 3aJa41

3.2. BcnoMorarenbHble alrOpUTMBI

3.3. MeTo1 HUCXOAIIETO TPOSKTUPOBAHUS
3.4. IlpuHumn «pa3aensii U BIacTBYI»

3.5. PexypcuBHBIE€ allTOPUTMBI

3.6. BeposTHOCTHBIE aIrOpuTMBI**

CoaepxarejabHblil MOaYJIb 2. COPpTHPOBKA U MOUCK

4, 3amaya U METOIBI
COPTUPOBKH™*

4.1. ITocTaHoBKa 3a7a4u COPTUPOBKHU. [1opsAI0K U KIiItOUN.
4.2. KBagpaTuiHble COPTHPOBKHU

4.3. BerurcnureabHast CJIIOKHOCTB
OCHOBAHHBIX Ha CPABHCHUAX.

METOJ0B COpPTUPOBKH,

4.4. BeICTpBIE COPTUPOBKH
4.5. CopTupoBKa 3a TUHEHHOE Bpems **
4.6. [TopsinKOBBIE CTATUCTUKHU ™ *

5. Anroputmsl noucka*

5.1. BapuaHThl MOCTaHOBKH 3a]]a4M MOUCKA
5.2. JluneitHbli mOUCK

5.3. bunapHbIii Iouck

5.4. buHapHBII TOUCK TIO OTBETY

6. CTpyKTYypBl JaHHBIX JUIS
nmoncka*

6.1. Kyua, ouepens ¢ mpuopuTeTamMu
6.2. JlepeBbsi moucka.

6.3. banancupoBka 1epeBbeB MOUCKA
6.4. JlexapToBO JAepeBO

6.5. Xemr-rabmuupr**

CoaepsxaTreJbHBIA MOAYJIb 3. AJITOPUTMBI HAa rpadax

7. O6xox rpaca*

7.1. I'padgpl. OcHOBHbBIE OIpeneneHus, 0003HAUYEHUs, CHOCOOBI
MIPEICTABIICHHUS.

7.2. O6xon B rmyouny (DFS)

7.3. IlpoBepka cBsi3HOCTH Tpada, MOICYET KOMIIOHEHT CBI3HOCTH.
7.4. lepeBo obOxoma B riyomny. Kraccudpukanus mgyr rpada
OTHOCHTEIIFHO JiepeBa 00Xo0/1a B TITyOUHY /71l OPHEHTHUPOBAHHBIX H
HEOPHEHTUPOBAHHBIX TPadoB.

7.5. Tonmonoruveckasi COpTUpoOBKa rpada.

7.6. OTHOLIEHME  B3aMMHOM  JOCTHKHMOCTH B
KOMITOHEHTHI CHITLHOM CBSI3aHHOCTH.

7.7. Toukn cOwIeHEHH M MOCTHI Tpada.

7.8. DitnepoB 06xox rpados..**

op.rpade.

8. Kparyaiimme mytu B
rpade*

8.1. O6xon rpada B mupuny (BFS)

8.2. HaxoxaeHue kpaTdaiimmx myTeu B rpade.

8.3. [lonck kparyalmmx myTeil BO B3BEIIEHHOM rpade. AIroputm
JIeHKCTpBHI.

8.4. Iloucka kparyalmx MyTed MeXIy BCEMH IapaMH BEpPIIHH.
Asnroputm @noiiga.

8.5. Ilouck myTteii B rpadax ¢ OTpUIATEIBHBIMUA BECaMU. AJTOPUTM
bennmana-®opaa u anroputm J[xoHcona. **

9. MUHHUMAJIBHOE OCTOBHOE

9.1. lepeBo Kak 4acTHBIN ciyyaii rpaga. CBoHCTBa JepeBa.




JepeBO

9.2. IloHsiTHE MUHUMATILHOTO OCTOBHOTO JiepeBa (MST)
9.3. IlonsTHE pa3pe3a U ero CBOMCTBA.

9.4. Anroputm Kpackana nocrpoenus MST.

9.5. Cucrema  HemepeceKalwImUXCs  MHOXKECTB.
anroputMma Kpackana. OBpUCTUKH.

9.6. Anroputm Ilpuma mocrpoenus MST. Peanuzanus, anamus,
OLIEHKA CJIO’KHOCTH.

9.7. Anroput™ bopyBku.**

Peanuzanus

CoaepxareJbHbli MOAYJIb 4. [IMHAMHYeCKOE IPOrPaMMHPOBAHHUE

10. Merox
JUHAMHUYECKOTO
MPOrPaMMHUPOBAHHUS

10.1. OcHOBHOM MPUHITUTT AUHAMUYECKOTO ITPOTPaMMHUPOBAHUS
10.2. Metopn pemieHus 3a/1a4 Ha OCHOBE PEKYPPETHBIX (hopMyIT
10.3. 3agauu ¢ omHOMEpHOH yHKIIUEH
10.4. 3amaun ¢ aByMepHO# pyHKIMEH
10.5. 3amgaua o prok3ake

10.6. PexypcuBHas peanuzanus
MIPOTpaMMHUPOBAHUS C MEMOU3AIeH **

JTUHAMHUYECKOI'O

11. JnHamuyeckoe
MporpaMMHpPOBaHUE Ha
MOJICTPOKAX U JIEPEBBAX *

11.1. I'pad 3aBUCHMOCTEH TIO3a1a4

11.2. ITonck HanOoIbBIIER OOIIEN TOAIIOCIEN0BATENBHOCTHA

11.3. Haubounbmias Bo3pacraroias o I0CIeJ0BaTEIbHOCTD

11.4. 3agauu ¢ MpaBUILHBIMU CKOOOYHBIMH TTOCIICIOBATEILHOCTIMU
11.5. 3amaua 06 oNTUMAIBHON TPUAHTYIISIIHH
11.6. 3agauga 00 ONTUMAJIbHOM
MOCIIE0OBATEIHLHOCTH MATPHIL

MEPEMHOKCHHU N

12. JlnHamuyeckoe
MPOrpaMMHUPOBAHUE TIO
npoduitro™®

12.1. MeTtoapl iepeunciIeHUs ITOIMHOKECTB.

12.2. Tlonarue npoduis U BHECEHHUE €ro MapaMeTpoM 3a/1auH.

12.3. 3agauu o 3aMornieHHUN HUTYP.

12.4. JlomanHbI# podUIIb.

12.5. Pemenue 3a1a4u KOMMUBOSDKEPA C TTIOMOIIBIO JUHAMUYECKOTO
IPOrPaMMHUPOBAHHSI.

*

**

— IPaKTUKO-OPUEHTUPOBAHHBIE TEMBI.
— BOIIPOCHI, BBIHOCUMBIE Ha CAMOCTOSATEIILHOE U3YUCHHUE.

Crpykrypa aucuuiuinibl «CoBpeMeHHbIe TP00.JIeMbl MPUKJIATHOI MATEMATHKH U

HHGOPMATHKIW M0 BUAAM Y4eOHOMH eI TeJIbHOCTH

TEM

Ha3Banmus conep:kaTeJbHBIX MOAYJIe 1

1. Posib anroputMoB B
BBIUUCIICHUSX Pa3BUTHUSA

2. AHanu3 airopuTMOB

KoanyecTBo yacoB
3aounas ¢popma
Ounas popma o0yueHust (bop
o0yueHust
B T.4. B T.4.
z | 2 z | 2
= S I 2
g | = & | &
= o = o
= & |s¢ AR
o =i 1) e 5| 2 = 1) e 5
) > =) =3 ) 5 ) =S
o O < S ® o ) < S &
M = = O al M = = O a
Conep:xareabHblii MOIYJb 1. OCHOBBI MOCTPOEHUS H AaHAJIM3A AJTOPUTMOB
8 2 2 6
12 3 3 6




3. MeToibl TPOEKTUPOBAHUSA U

pa3paboTKH aIrOpUTMOB* 12 | 3 3 8

HToro no coxepxkareabHomy Moayaw 1 | 36 8 8 20

CoaeprkareJbHbI MOAYJIb 2. COPTHPOBKA U MOUCK

4. 3amavya ¥ METOJIbI COPTUPOBKHU * 12 3 3 6

5. AnropuTMmBbl moncka*® 12 3 3 6

6. CTpyKTYpBI JaHHBIX Ul HoucKa™ 12 3 3 6

HToro no cogep:xxkarejibHomMy moaysai 2 | 36 9 9 18
CoaepskaTeJbHbIH MOAYJIb 3. AJITOPUTMBI HAa rpagax

7. O6xox rpada* 12 3 3 6

8. Kparuaiimue mytu B rpade* 12 | 3 3 6

9. MUHHUMAIBHOE OCTOBHOE

epeno 1213 3 | 6

HToro no cogep:xxareibHomy moayaw 3 | 36 9 9 18

CopaepskarejbHblil MOayIb 4. JIMnHAMIYeCKOe NPOrpaMMHUPOBaHUeE

10. Metoa fuHAMHAYECKOTO 12 3 3 6
IPOrpaMMHUPOBAHUS

11. Jlunamuueckoe nporpaMMUpOBaHNe

Ha MOJICTPOKAX U JepeBbsx ™ 12 3 3 6

12. Jlunamu4eckoe nporpaMMUpOBaHNE

1o npoduIro™ 12 3 3 6

HToro no conep:xxkareabnomy moayaw 4 | 36 9 9 18

Bcero uacos 144 | 35 35 74

5. TEMATHUKA JIEKHHMOHHBIX, TIPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUM

TeMBblI JJeKIIHOHHBIX 3aHATHH

. KoanyecTBo yacos
- Ha3sBanue Tembl Ounas | 3aouHnas
n/n
dopma ¢opma
1 Posib alrOpUTMOB B BBIUMCIICHUSIX 2
2 AHanm3 alropuTMOB 3
3 MeToabl IPOEKTUPOBAHUS U Pa3pabOTKH aJrOpUTMOB 3
4 3aza4a ¥ METOIbl COPTUPOBKHU 3
5 ANTOpUTMBI IOUCKA 3
6 CTpyKTypBl JaHHBIX JUIsl IOUCKA 3
7 O6xox rpada 3
8 Kparuaiimue nytu B rpade 3
9 MuHUMalIbHOE OCTOBHOE JIEPEBO 3
10 | MeToa auHaMUYECKOTO IPOrPaMMHUPOBAHUS 3
11 | JlunaMu4eckoe NporpaMMHUpPOBAHKE HA NIOJICTPOKAX U IEPEBBSIX 3
12 | lunaMuyeckoe mporpaMMUpPOBaHUE TI0 TPODHUITIO 3
Bcero 35

TeMmbl 1a00paTOpHBIX padboT

| Ne | Ha3BaHue TeMBbI | KosmuectBo uacos




n/n Ounas | 3aouHas
dopma ¢opma

N

[IporpammHas peannzanusi POCTHIX aAITOPUTMOB

AHanu3 BpeMEHH BBINOJHEHUS TPOrpaMm

Pemrenue 3a1a4u ¢ TOMOIIBI0 HUCXOSIIETO TPOSKTUPOBAHMS
Peanu3zanus KBagpaTuyHbIX U OBICTPBIX METOJOB COPTUPOBKH
Peanu3anus muHEHHOTO 1 OMHAPHOTO TIOMCKA

Peanusanus Kyuu v 1epeBbeB NOUCKA

Pasznuunbie npencrasnenus rpadoB u peanu3anus MOUCKa B
rIyOuHY

Peanuzarust anropuTMoB HaXOXACHHUS KpaTYalImmuX myTen B rpade
Peanuzarust cucteMbl HeepeCceKaroIUXCsl MHOXKECTB U aJITOPUTMOB
HAax0’KJICHWsI MUHUMAJIbHOTO OCTOBOTO JI€peBa

10. | Pemenue 3a1a4 ¢ TOMOIIBIO METOJA TUHAMUYECKOTO
IPOrpaMMHUPOBAHUS

11. | Peanuzamusi AMHAMUYECKOTO MIPOTPaMMUPOBAHUS IS IOJCTPOK U
MIO//IEPEBHEB

12. | PemieHus 3a/1a4 ¢ TOMOIIBIO JMHAMUYECKOTO MPOTPAMMHPOBAHUS
110 IpoduITIo

Bcero 35

N|o|g| M| wINE

©

©w
W W w | wlwlwlwlw

3

6. OPTAHU3AIIUA CAMOCTOATEJBbHOM PABOTHI CTYJIEHTOB

. KosanyecTBo yacos
- Ha3Banue Tembl Ounas | 3aouHas
n/n
dopma ¢opma
1 Ponb anropuT™MoB B BBIUKCICHHSIX 6
2 AHamM3 aropuTMOB 6
3 MeToabl TPOEKTUPOBAHUS U Pa3pabOTKH aJrOpUTMOB 8
4 3azaya ¥ METOJIbl COPTUPOBKHU 6
5 AJNTOPUTMBI TIOMCKA 6
6 CTpyKTYpbI JaHHBIX JUIS TOMCKA 6
7 O6xox rpada 6
8 Kparuaiimue nytu B rpade 6
9 MuHUMalIbHOE OCTOBHOE JIEPEBO 6
10 | Merox qTMHAMUYECKOTO MTPOTPAMMHUPOBAHHUS 6
11 | JIlunaMuyeckoe MporpaMMHUPOBAHKE HA MOJICTPOKAX U JIEPEBHIX 6
12 | JlunamMmugeckoe MporpaMMUPOBAHKE IO MPOQIITIO 6
Bcero 74

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOUYHOMN ATTECTALIUA

CoaepixarejabHblil MOaYJIb 1. OCHOBBI NOCTPOCHHS M AHAJIN3A AJITOPUTMOB

1. Kakumu enie napamerpamu, KpoMe CKOPOCTH, MOKHO XapaKTEpU30BaTh aITOPUTM.

2. Chopmynupyiite 3amgady, B KOTOpPOHl HEOOXOOMMO TOJBKO HAWIIydlllee pelICHHUE.
ChopymupyiiTe 3aady, B KOTOPOH MOXKET OBITh MPUEMJIEMBIM pEIIeHUE, TOCTATOYHO OJU3KOE K
HAWTYYIIEMY.

3. [Ipeanonoxum Ha OTHON MaITMHE MMPOBOIUTCS CPABHUTEIIBHBIA aHAIIN3 peaTu3allfil IByX
anroputMoB. OJHOMY U3 HUX JUIs JaHHBIX JUIMHBI N TpeGyercst 8n° maros, a apyromy — 64 n log n.
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[Ipu kakux 3HAUYEHUSAX N Bpemsi pabOTHI MEPBOTO ANTOPUTMA MPEBBICUT BpeMsi pabOThI BTOPOTO
ajnroputma?

4. 1lpy KakoM MaKCHUMaJbHOM 3HAYeHUH N aIrOPUTM, BpeMs pabOThl KOTOPOTo
omnpenensercs Ghopmyoi 100n? paboraer ObICTpee, YeM aJIrOpUTM, BpeMs pPabOThI KOTOPOTO
BBIpaXkaeTcs Kak 2", eclii 006a aIropuT™Ma BHIIOJIHAIOTCSA Ha OJHOMN U TOM 5Ke MalluHe?

5. Beruncnaure MakcuManbHOE 3HaUY€HHUE N, MPU KOTOPOM 3ajadya MOKET ObITh pelleHa 3a
BpeMsi:

a) 1 cexynna;

0) 1 munyTa;

B) | yac;

r) 1 neHp;

n) 1 mecs,

e) 1 rox;

x) 1 Bek;
€CITU TIPETIOIIATaeTCsl, YTO BpeMs paboThI alropuT™Ma, He0OXOAMMOE JUIs PELICHHUS 3aaui, PAaBHO

1) log(n);

2) sqrt(n);

3) n log(n);

4) n%

5) n®;

6) 2"

7) n!

6. PaccmoTpum 3amady crokeHUs: IBYX N-OUTOBBIX JBOMYHBIX LEIBIX YHCET, XPAHSIIIUXCS B
N-sneMeHTHBIX MaccuBax A n B. CymMa 3Tux ABYX uncen He0OX0aMMO 3aHECTH B JBOMYHOU opme
B (n+l)-anementHbiii maccuB C. IlpuBemute crporyro (GOpPMYIUpPOBKY 3aladd U COCTaBbTE
QITOPUTM JJIS €€ PEIICHHUS.

CoaepaxaresabHblil Moay b 2. COpTHPOBKA U MOUCK

1. IlpuBenuTe peanbHble MPUMEPHI 33/1a4, B KOTOPBIX BO3HUKAET MOTPEOHOCTH B COPTUPOBKE
WIH BBIYMCIICHUH BBITYKJIOW 000JIOYKH.

2. IIponsutrocTpupyiiTe paboTy alropuT™Ma COPTUPOBKH CIIMAHHEM st MaccuBa A = (3, 41,
52, 26, 38, 57, 9, 49).

3. Peanmu3yiiTe alropuT™M COpPTHPOBKM BCTaBKO# aas maccuBa A[l:nN] B BUae PeKypCHBHOM
npoueaypsl. CHayana HYKXHO pEKypcHMBHO oTcoptupoBath A[l:n-1], a 3ateMm B 3TOT
OTCOPTHPOBAHHBIM MacCHB Mmomemaercs sjaeMeHT A[N]. 3amuimnTe peKyppeHTHOE COOTHOIICHHE
JUTSL BpEMEHU pabOThI 3TOTO allTOPUTMA.

4, 3anumuTe aaropuTM OWHAPHOTO TOMCKA M JOKaXUTE, 4YTO BpeMs ero padoThl B
HauxyameMm ciydae O(log n).

5. UeMy paBHO MHHUMAJIbHOE U MaKCUMAIIbHOE KOJIMYECTBO 3JIEMEHTOB B Kyue BBICOTHI h?

6. [TokaxxuTe, 4TO N-3JIEMEHTHAsE Kyda uMeeT BbicoTy [log (n - 1)] + 1.

7. SIBnsieTcst M HEBO3paCTAOIIECH Kydel mociaeaoBaTenbHocTh (23, 17, 14, 6, 13,10, 1, 5, 7,
12).

8. [lokaxxurte, 4TO OXKHMOaeMoe BpeMsi pabOThl OBICTPON COPTUPOBKH MOXHO OIEHHUTH Kak
O(n log n).

9. Peanuiyiite OBICTPYIO COPTHPOBKY 0€3 UCIIOIB30BAHMS PEKYPCHUH.

CoaepsxaTreJbHbI MOAY/Ib 3. AJITOPUTMBI HA rpadax

1. meetcs mpencTaBieHUE OPHEHTUPOBAHHOTO Tpada C HCIOJIB30BAHUEM CIHCKOB
cMmexxHocT. Kak 1onro OyayT BEIYUCIATHCS UCXOSIINE CTEIICHU BCEX BEPLIUH rpaga?

2. meeTcst mpeAcTaBlieHWE OPUEHTHPOBAHHOrO TIpada C HCIOIb30BAHHEM CIIHCKOB
cMmexxHocTH. Kak 1onro OyayT BEIYUCIATHCS BXOJSIINE CTETIEHU BCEX BepIIMH rpada?

3. Umeetcst momHOE cOamaHCUPOBAaHHOE JBOMYHOE JepeBO ¢ 7 BepmnHaMmu. [IpuBenure ero
MpeaACTaBJICHHUC C UCIIOJIB30BAHUCM MATPULIBI CMCKHOCTH.
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4. OnumuTe ajaropuT™M TpaHCHoOHUpoBaHUsS rpada (rpada ¢ oOpaTHBIM HampaBIeHUEM
pebep), B ciaydae ecnu rpad 3a1aH CIUCKaMU CMEKHOCTH.

5. Ilokaxwute, 4TO 3a7ady OIpEEIICHUS TOTO, COACPKHUT JIM 3adaHHbI rpad G BceoOmmit
CTOK (BepmIMHY ¢ Bxonsmen creneHblo |V|-1 u ucxomsmeit 0), moxkHo pemuth 3a Bpems: O(|V)),
€CIIM MCII0JIb30BaTh MPEJICTABICHHUE C IIOMOIIBIO MATPULIBI CMEKHOCTH.

6. JlokaxxuTe, YTO MpPHU BBHIMOJHCHUU TOWCKA B IMUPUHY 3HaueHwe U.d, Ha3Hadaemoe
BEpIIMHE U, HE 3aBHCUT OT MOPSIJIKA NEPEUHCICHUS BEPIIMH B CIIUCKaX CMEXHOCTH.

7.Yto oOmero wmexay 3amadeii o0 OmpeneieHWH KpaTdyalliero MyTH W 3ajadeid
KOMMUBOskepa? Uem OHU OTIan4aroTCs?

Conep:karesbHblil MOaYJIb 4. [[MHAMHYeCcKOe MPOrpaMMHUPOBaHH e

1. ITocTpoiiTe KOHTpHpUMEp I 337a49d O PIOK3aKe, Ha KOTOPOM KaJiHas CTpATeThs JaeT
HEBEPHBIN pe3yybTar.

2. Halizute onTUManbHYIO PAcCTaHOBKY CKOOOK B TPOM3BEICHUH IOCIIEIOBATEIHLHOCTU
MaTpHIl, pa3MEPHOCTH KOTOPHIX paBHHI (5, 10, 3, 12, 5, 50, 6).

3. Onumwmre rpad moazanad A MEPEMHOKEHHUS LETOYKH MATPHUIl 7S BXOJHOM IENOYKU
nmHOM N. Ckosbko BepiiuH B 3ToM rpade? Crobko B HeM pedep?

4. [TokaxuTe, YTO B TIOJHOH pacCTaHOBKE CKOOOK B N-DJIEMEHTHOM BBIPAKCHHUH
UCIIOJIb3YETCsl pOBHO N-1 map cKOOOK.

5. Onpenenure HAHOOJNIBITYIO OOIIYIO TOAIMOCIEOBATEILHOCTD JIJIsl MTOCIIEI0BATEILHOCTEH
(1,0,0,1,0,1,0,1)u (0,1,0,1, 1,0, 1, 1, 0).

6. [Tokaxkute, Kak BBIYUCIUTH JUIMHY HaWOOJbIIeH oOOIIeH MOAMOCIeI0BaTEILHOCTH,
UCTIONB3Ysl MPH 3TOM TOJABKO 2 Min(m, n) smementoB Ttabaumbl mwioc O(1) IOMONMHUTEILHOM
MaMSITH.

8. OBPA3EI 3AJJAHUSA MOAYJIBHOI'O KOHTPOJIA

T'OY BIIO «JIOHELIKUI HAITMOHAJIbHbI YHUBEPCUTET»

OO6pa3zoBarenpHas mporpamMma; OaxkagaBpuar

HamnpasieHue noaroroBku: 01.03.02 Ilpuknannas MmaremMaTuka u HHPOpPMaTHKa

[Tpoduns: [Ipuknagnas MareMaTuka U H”HGOPMATHKA

Ounas ¢popma oOyueHwHs.

Cemectp 8

VYueOHas qUCUUIUIMHA JlonoTHUTENBHBIE TJIaBbl TEOPHH AITOPUTMOB U CTPYKTYP JTaHHBIX

MoayabHasi KOHTPOJIbHasi padoTa

Bapuant Ne 1

1. luBepcueli Ha3bIBaeTCs mapa uHAeKcoB maccuBa (i, J) Takux uto | < | u A[i] > A[j]. Ha
OCHOBE QJITrOpUTMa COPTUPOBKH CIMSHHUEM pa3paOd0TalTe aJrOpUTM, KOTOPBIM OIMpeaesieT
KOJIMYECTBO MHBEPCHI B 3aJJaHHOM MaccuBe A.

2. CocTtaBpTe  QITrOpUTM Il OMPENEICHUS  TOTO, COJACPXKHT JIM  3aJaHHBIA
HEOPUEHTUPOBAHHBIN Tpad) IUKIL.

3. PazpaboraiiTe anropuT™M i TOWCKAa HAWIJIWHHEHIIErO MAJMHIPOMA, SBIISIOIIETOCS
MOAIIOCIEA0BATEIBHOCTHIO JAHHOW BXOIHOM CTPOKH.

9. KPUTEPUN OHEHUBAHUA 3AJAHUA MOJAYJIBHOI'O KOHTPOJIA

Homep 3ananus | KoanuecTBOo 0a1710B




1 15
2 15
3 20
Bcero 50

10. KPUTEPUY OHEHUBAHUA CAMOCTOSATEJBbHOM PABOTBI

12

Camocmosmenvhas paboma (sxknouas evinoasnenue CPC) ounenuBaercs B 35 Oamios. B
paspese OTJENbHBIX TeM OLICHUBAHHUE OCYIIECTBISCTCS CICAYIOINUM 00pa3oMm.

OunennBanue CPC u UPC no nucunniaune «/{onoHuTEeIbHBIE IJIABbI TEOPUH AJTOPUTMOB U

CTPYKTYP JaHHBIX»

Ha3Banus comep:kaTeJbHbIX MOIYJIEH U TEM

CPC

nPC

CoaepixarejabHblil MOAYJIb 1. OCHOBBI NOCTPOCHHS M AHAJIN3A AJITOPUTMOB

1.Posib aIrOpUTMOB B BEIYMCIIEHUSX 3
2.AHanu3 anropuTMoB 3
3.MeTobl MPOCKTUPOBAHUS U PA3pabOTKH aITOPUTMOB 3
Hroro no 1-my copep:kaTeibHOMY MOAYJIIO 9

Conep:kareabHblii MOaYJIb 2. COPTHPOBKA U MOUCK

4.3aaua ¥ METOJIbI COPTUPOBKHU 3
5.ANTOPUTMBI TIOMCKA 3
6.CTpYKTYphI TAaHHBIX JIJIs1 TIOKUCKA 3
HToro mo 2-my coaepkaTeJJbHOMY MOIYJIIO 9

Conep:karejabHblil MOAYJIb 3. AIropuT™MbI Ha rpadgax

7.06x0x rpada 2
8.Kparuaiimue nytu B rpade 3
9.MuHNMaTHLHOE OCTOBHOE JIEPEBO 3
HToro no 3-my coaep:kaTeJibHOMY MOTYJTIO 8

Conep:karesbHbIil MOaYJIb 4. /[MHAaMHYecKOe MPOrpaMMHUPOBaHHeE

10.MeTton TMHaMUYECKOT0 POrpaMMHUPOBAHUS 3
11./luHamuyeckoe nporpaMMHUpPOBaHUE HA MOJCTPOKAX U 3
JEPEBBSIX

12. lnHaMuyecKoe MPOrpaMMHUPOBAHHKE TT0 TTPOQHUITIO 3
HToro no 4-my conep:kareJJbHOMY MOYJIIO 9
Bcero 0a10B 35

11. KPUTEPUY OIIEHUBAHMS OBIIEN YCIIEBAEMOCTH

OOm1ast oleHKa 3HAHUN CTYJEHTOB MO AMCHUILUIMHE TpoBoauTca mo 100-6ayuibHON mikane
COIVIACHO TaKUM KPHUTEPHSM, NPUBEIECHHBIM B Tabmuie HWxe. Opzanuzayuonno-yuebnas paboma
cmyoenma B ayAUTOPUM OLIEHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIIAEMOCTb 3aHSTHH,
aKTUBHOCTh BO BpeMsl IPOBEJCHMSI JIEKLIMOHHBIX M MPAKTUYECKUX 3aHATUN (BOIPOCHI JEKTOPY IO
TeMe JICKIIMOHHOTO MaTepuaia, ydacTue B 00CYKICHUU MPOWICHHOTO MaTepuala, peleHue 3aaad

U CUTYalluil y IOCKH U T.IL.).

Conep:xaresbHbIE

Bua padorsl
MOIYJIH A pabo

Banasl
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Opranu3anioHHO-y4eOHast paboTa CTyJeHTa B ayIUTOPUHI 3
CoaeprkarenbHbIN
CamocrosTenbHas pabora 9
MOYJIb |
N Toro 12
Opranu3annoHHO-yueOHas padoTa CTyIeHTa B ay IUTOPUU 4
ConepkaTenbHbiii  [CaMOCTOsATENIbHAS padoTa 9
MOIyJTb 2 MonynbHass KOHTPOJIbHAs paboTa 25
MToro 38
_ [OpranuzanuoHHO-y4eOHas paboTa CTYAE€HTA B Ay AUTOPUU 4
CoaepxarenbHbII C
aMOCTOsITeNIbHAs paboTa 8
MOayIb 3
MToro 12
Opranu3anioHHO-y4eOHast paboTa CTyJeHTa B ayIUTOPUH 4
ConepxarensHeiii  [CaMoCTOsITENbHAS paboTa 9
Moy 4 MonynbHas KOHTpOJIbHas paboTa 25
MToro 38
OO0mmii uTor 100

Iopsiaok oeHNBaHUS Y4eOHBIX JOCTHKEHUA 00y4aI0OIINXCS

Onenka o Onenka ro 100- O1ieHKa Mo rocy1apCTBEHHOM IIKaje
mkane ECTS | GamnpHOM Hmikane | sk3ameH, AuddepeHIIMpOBaHHbIN 3a4eT 3a4er
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TCHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEILHO) C HE 3aUTEHO
BO3MOXXHOCTBIO TIOBTOPHOH aTTeCTAIlnU
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) C HE 3aUTEHO
BO3MOYKHOCTBIO TIOBTOPHOH ClIa4d TIPH
yCIIOBUHU 0053aTEIbHOT0 Habopa
JIOTIOJTHUTEILHBIX 0aJITOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

VYyeOHbIC 3aHATHS TTPOBOATCS B TIIABHOM (83001, r. Jlonenk, np. 'yposa, 6) yueOHOM KOpIyce
yHHBepcuTeTa. J[ns mpoBeneHus JNEKIMOHHBIX W MPAKTUYECKUX 3aHATHH TpeOyeTcs ayauTopws,
000pyI0BaHHAsE MEJIOBOW WJIM MapKEPHOU JTOCKOU, MYJIbTUMEIUNHHBIN TPOCKTOP U dKPaH, HOYTOYK,
KOMIUIEKT y4yeOHOH meOenu Uit CTyleHTOB, pabouee mecTo mpernonasaTens. Beixon B MHTEpHeT
NIPOBOIHOM HITH C HcHojb3oBanueM Wi-Fi.

Jlnst caMOCTOSITEIbHON pabOThl HMCIONB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE PECypCh
Hayunoli OWOIMOTEKHM YHHMBEpPCHUTETa M APYTHMX DJEKTPOHHBIX OWOIMOTEYHBIX 0a3 JTaHHBIX,
MaTepHaIbHO-TEXHIUUECKYI0 0a3y yueOHo#l nmabopaTopuu Kadeapbl ynpyrocTd ¥ BHIUUCINUTEIBHON
MateMaTukd nMeHn akageMuka A.C. KocMomaMuaHCcKoro.

17. PEKOMEHJTOBAHHAS JIMTEPATYPA

No Koa-Bo Hannumue
I /;[ HaumeHoBaHue IK3EMILISAPOB | JIEKTPOHHOM
B Ou0JHMoOTEKE BEpPCHH B
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Ocnosnas n1umepamypa

1. Kopmen T., Jleitzepcon Y., Pumect P., Ilraitn K.
ANTOPUTMBL: IOCTPOSHUE U aHATH3, 2-€ U3,

niep. ¢ anri., CI16.: OO0 «M1.J1. Bumbsimcey, 2011., 1296 c.

2. Axo A., Xomkpodt JIk., Ymeman JIx. CTpyKTypsI
JAHHBIX U anropuT™Mbl. M.: Bunbsamc, 2000. — 384 c.

3. CemxBuk P. Anroputmbel Ha CH++. AHanu3, CTPYKTYpBI
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By30B — M. : UHTEepHeT-YH-T MHGOPM. TEXHOIOTHH :
BUHOM. J1a6. 3uanwuii, 2006. — 318 c.
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Joi.]. — M.: Bunesamc, 2005. — 832 c.

6. Oxynos C.M. IIporpamMmmupoBaHue B alroputMax — 2-¢
u3 ., ucnp. — M. : BUHOM. JlaGoparopus 3uanwuii, 2006. +
- 383 c.

7. Komnmuns, Yunesam Jx. CTpyKTypsl JaHHBIX U
crangapTHas oubauoreka madionoB — M. : BUHOM,
2004. — 621 c.

8. Cxkuena C. AnropuT™Mbl. PykoBoicTBO 110 pa3paboTke, 2-¢
u3., ep. ¢ auri., CI16.: BXB-Ilerepoypr, 2011, 720 c.

9. babenko M.A., Jleeun M.B. Beenenue B Teoputo
ITOPUTMOB UM CTPYKTYp JAHHBIX, 2-€ U3A. (uchp.). - +
M.: MITHMO, 2014, 140 c.

10. |Ilens A. IIporpammupoBaHue: TEOPEMBI U 3a]1a4H. 6-¢
u3J., gonoiaHenHoe. - M.: MITHMO, 2017. - 320 c.:

13. ”H®OPMAIINMOHHBIE PECYPCbI

1. Uadopmatukc. JIucranumronnas noaroroka mo napopmaruke. URL: https://informatics.msk.ru/
2. IIpoext Codeforces. URL: http://codeforces.com

3. lIkona mporpammucta. URL: https://acmp.ru

4. ITogbopka aaropuTMOB Ha pa3HyIO TeMaTHKy U ux peanusanus Ha C++. URL: https://e-
maxx.ru/algo/

5. KynmukoB A.C. Jleknuu Buneokypca «ANTOpUTMBI U CTPYKTYPBI JaHHBIX». URL:
https://www.lektorium.tv/course/22823

14. IPOT'PAMMHOE OBECIIEYHEHHE

1. Omnepaumonnas cucrema Windows 7 PRO (xopmoparuBhas nunensus JOHHY Ne
46484614);

2. Kommunstop MinGW GNU C++ (muniensust GNU GPL);

3. TekcroBsiii pegakTop Microsoft Visual Studio Code (muniensust MIT).
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