degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: AIIFOpI/ITMBI " CTPYKTYPBI JaHHBIX. ba3oBeIii moTOK
0 HANIPaBJICHUIO: I/IH(l)OpMaTI/IKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sx3ameny: 60 yac.
Bcero gacos: 270, Bcero 3a4. en.: 6

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: N.J. CrenaHoB, aCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl aIrOPUTMOB U TeXHOIOrui nporpammuposanus 01.06.2023



AHHOTANMA
B Hauane BBomsTCs oOmmMe MareMarndeckue 00O3HaueHHs, MO3BOJISIOMIME PadOTaTh C ACUMIITOTHKAMHU U
OLICHMBATh CIIOKHOCTH PabOTHI alrOpUTMOB. CeMecTp MOCBSMIEH N3YUSHUIO CTPYKTYP JaHHBIX, HEOOXOANMBIX
U Pa3HOOOpa3HBIX Ooyiee CIIOKHBIX AITOPUTMOB. [IpocTeiime CTPYKTYypbl CTEK, oOdepelb, BEKTOp
aHAJIM3UPYIOTCS Ha mpeaMeT 3((GEeKTUBHOCTM M BpPEMEHU BBINOIHEHUs. BBomaTcs Kyunm (aBowuHasd,
OvHOMMaNbHAs U (PUOOHAYUMEBA), ONHMCHIBAIOTCS TPAHHUIBI X MPUMEHUMOCTH. M3ydarorcs IepeBbs MOHCKA
(splay, AVL, nekaproBo, B-mepeBo) BMecTe ¢ MOIPOOHBIMH JIOKAa3aTelIbCTBAMU KOPPEKTHOCTH U
ACHUMITOTUKH, a TAaKXKE C ONHCAHMEM MPUKIATHBIX MMPEUMYIIECTB KaXIOH CTPYKTYphl. PaccmarpuBarorcs
HauOollee YHHBEpPCAIbHBIE TEXHUKH OOpaOOTKH 3ampocoB: XJII-TAONHWIBI, JIEPEBbsI OTPE3KOB, JEPEBBS
@enBuka (B TOM 4YHCIE MHOTOMEpHBIC), pPa3peKCHHbIE TaOMUIBl. B paMkax paccMaTpuBacMbIX TeM
OTTA4YMBAIOTCS PA3IUYHbIE TEXHUKU OLIEHKM BPEMEHHOI CIIOKHOCTH aJrOpHUTMOB: METOJ HOTECHIHAJIOB U
Mmero Oyxranrepckoro yué€ra. Kypc B menoMm paccunTaH Ha M3ydeHHE O0a30BBIX CTPYKTYp, pealu3aius
KOTOPBIX TpeOyeTcsi BO MHOXKECTBE 00JIee MPOABUHYTHIX aITOPUTMOB.
Coymareny 3HaKOMSATCS C MOHATUSMH QJITOPUTMOB, aCUMITOTHK, IPpaoB, a TAKXKE PACCUMTHIBAS HA YMEHHE
CTyICHTOB  CaMOCTOSITCIbHO  pEalu30BbIBaTh  NPOTPaMMHBIA Ko,  obOecneywBaromuid  pabory
c(OpPMYIUPOBAHHOTO alrOpUTMa, KypC PpAacKphIBaeT acHeKThl Teopuu TpadoB B 001aCTH MOUCKA
MaKCHMAaJIHOTO ITOTOKA B TPAHCIIOPTHBIX CETSAX (B TOM YKMCIIC MUHHUMAIBHOW CTOMMOCTH), 3aTeM MEPEXOAUT K
N3y4YEeHUI0 0A30BBIX U MPOJBHHYTHIX AJITOPUTMOB HA CTPOKAX (BKYyIE C ONTUMAJIbHBIMU CIIOCOOAMU XpaHEHUS
CTPOK M CTPYKTYp HajJ HUMH B MAMSTH KOMITBIOTEPA), U, HAKOHEI, 3aBEepIIaeTCsl OJIOKOM O BBIYUCIUTEIBHOM
reoOMeTpUH (OCBELIAIOTCS TEXHUYECKHE JIeTaId BO3MOKHOTO PE/ICTABICHUS T€OMETPHUUECKUX TPUMHUTHBOB B
muppOBOM BHUJE, a TaKkkKe OOCYKTAIOTCS MHOTHE KJIACCHUECKUE aITOPUTMBI, aKTYaJbHOCTh KOTOPBIX
00yCIIOBJIEHa B IEPBYIO OYEPeab NPAKTHYECKUMHU MPHIOKEHUSIMN).
JlMcrMIiMHa BKIIIOYAeT MOAPOOHOE OCBEILIEHHE TEOPETUIECKOW CTOPOHBI AITOPUTMOB, pa30op M TPEHUPOBKA
pELICHNH MPaKTUYEeCKUX 3a]ad, a TaKKe MPEIIoyiaraeT caMOCTOsATEIbHOE H3yUeHHEe CTyACHTaMH Marepuala
IpeAMeTa 4Yepe3 peIIeHHE [OMAIlHMX TEOPETHYECKUX M TPaKTUYeCKHX 3amad. Jlns ocBoeHHs Kypca
HEOOXOAMMBI 0a30BbIE IMOHMMAHUS O IOHATUM QITOpUTMa M pPabOTe KOMIBIOTEpa; TakkKe TpedyeTcs
J0CTATOYHAs! TOJJKOBAHHOCTH B IIPOCTEUIINX ONPECICHUAX U TEPMUHAX IUCKPETHONH MaTeMaTHKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HenssMyu AUCHUIUIMHBL «AJTOPUTMBI U CTPYKTYPBl AAHHBIX» SBISIFOTCS PACUIMPEHHOE O3HAKOMIIEHUE
CTYJCHTOB C OCHOBHBIMHU NMPUHLMIIAMH NIPOESKTUPOBAHMS W aHAJIH3a aJrOPUTMOB U CTPYKTYpP AAHHBIX,
3aKperjIeHue HaBBIKOB OOOCHOBaHMSA KOPPEKTHOCTH aJrOPUTMOB, MX IPAKTHYECKON peanus3aunuy,
TEOPETHUECKON M SKCIIEPUMEHTAILHON OLIEHKH UX BPEMEHHON CIIOKHOCTH.

33]13‘[1/[ JAUCHUIIINHBI

- Hay4uTh (OPMYIUPOBATH 33]1a4W B TEPMUHAX H3YUYECHHBIX TEOPH, BRIOMPATh MOAXOASIIUNA aITOPUTM
JUUISL TIOCTABJICHHOM 3a7a4H;

- Hay4uTh pa3zpabaTbiBaTh KOMOWHAIMM ITOPUTMOB IS PELICHHUS MOCTABICHHBIX 3a/1a4, OLCHUBATh
CIIO)KHOCTH aJITOPUTMOB, BBIOMpATh MOIXOMAAIINE CTPYKTYphl AAHHBIX MAJsI IOCTABJIEHHBIX 3ajad,
pear30BbIBaTh AITOPUTMBI Ha SI3bIKE porpamMmmMupoBanus C++.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,

OIIK-1 Criocoben TIPUMCHATD MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OIIK-2 CriocoGeH HCIob30BaTh CoBpeMeHHbIe |001acTh (chepe) npodeccroHabHOM NeATETLHOCTH




WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIATHOE IMPOTrpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoas |o0ecreueHne  [uid  pelIeHus  Hay4yHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30macHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

- ompenesieHHs aCHMNTOTHK B O-HOTaIMy;
- OIpeleNeHUs] NPOCTSUININX JMHEHHBIX CTPYKTYp JAHHBIX (CTEK, Ouepelb, BEKTOP) W BpEeMeHa
00paboTKH 3aIIPOCOB B HUX;
- aJIrOpUTM OBICTPOIl COPTHPOBKH;
- OmpeesieHre U MPAaKTUUECKYI0 HEOOXOAUMOCTh JIEPEBhEB ITOKCKA;
- ompejielicHHs] TMOTOKOB B CETH, 0a30BBIX (YHKIMH HaJl CTPOKaMH, 0a30BBIX T€OMETPUYECKHX
0OBEKTOB;
QJITOPUTMBI ISl HAXOXK/ICHHSI MAKCUMAaJIBHOTO MIOTOKA B CETH (B T.4. MUHUMAJIBHOM CTOMMOCTH);
QJITOPUTMBI TIOWCKA [Ia0JIOHA B TEKCTE;
- CHOCOOBI NPEJICTABICHUS TEOMETPHYECKUX OOBEKTOB B IAMSATH KOMIIBIOTEPA.
YMETb:

- OLIEHUBATH CIIOKHOCThH AJITOPUTMOB;
- CTpOroO JA0Ka3bIBaTh YTBEPKIACHUSA O KOPPEKTHOCTH aJITOPUTMOB;
- TPUMEHSTHh HEOOXOAUMYIO TEXHUKY JUISl PEIICHHsI aJlTOPUTMHYECKUX 3a]ay;
BJIaJICTh:
- pa3HOOOpa3HBIMHU METOJIaMH IlepeceyeHns: 0a30BbIX T€OMETPHUYECKIX IPUMUTHBOB;
- METOIaMH JJ0Ka3aTebCTBA KOPPEKTHOCTH YTBEPKACHUI 00 ajIropurmax;
- npuéMaMy CBEIECHUS OOLIMX 3a1a4 K 60siee KOHKPETHBIM M MPOCTHIM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paOoThI Camocr.
P pat-p pabora
1 ACHUMITOTHKH, MacTep-TeOpeMa 7 7 12
2 JIuneltHbIe CTPYKTYPBI TaHHBIX 8 8 12
3 CopTHUPOBKH U MOPSAKOBbIE CTATUCTUKU 7 7 11
4 Kyun 8 8 10
5 JepeBbs moucka 6 6 10
6 HepeBo oTpeskoB, aepeBo denBrka 6 6 10
7 Xomi-Tabnuiiel, GuibTpsl byma 6 6 10
8 [Tapocoueranus, anroputm Kyna 6 6 8
9 MaxkcuMasbHbIE IOTOKU B CETAX 6 6 7
Nroro gacos 60 60 90
ITonroToBka k 3K3aMeHy 60 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)




Cemectp: 1 (Ocennuii)
1. ACUMIITOTHKH, MacTep-TeopemMa

O6o3HaueHuss B O-moramuu: o-mamoe u  O-Oompmoe, omera-mMajoe u  Owmera-0olbiioe,
Tera-6onmbimoe. HeszaBucumocts ompenenenus O-6onbimoro n Omera-00iporo OT HadaJlbHOTO
casura. Macrep-teopema, npuMep npuMeHeHust 11 pekyppeHTsl T(n) = 2T(n / 2) + O(n).

2. JIuneitHbIe CTPYKTYpBI JaHHBIX

CTpyKTypBl JaHHBIX CTEK, odepenn, BeKTop, Aek. [lonck Ommxaiimero Oomnbmero crnpasa 3a O(n) B
MmaccuBe. [louck MUHEMYyMa B CTeKe M odepeau. MeTon OyXraaTepcKoro y4éra Juisi JT0Ka3aTelbCTBa
ACHMIITOTUKH BPEMEHU 00pabOTKH 3aIpOCOB B BEKTOPE.

3. CopTUpOBKY U MOPSAAKOBBIE CTATUCTUKU

3anmaua coprupoBku. Omnpenenenue cTaOWIBHON cOpPTUPOBKU. COpPTHPOBKA CIUSHHEM, MOACYET
Yrciia HHBEPCHi B repectaHoBke. CTaOMiIbHAsI COPTUPOBKA MoACYETOM, UG poBasi coprupoBka LSD.
BeicTpast copTupoBka co ciydaiiHbIM BBIOOPOM MHBOTA, TOWCKA k- MOPSAKOBOW CTATUCTHKH.
HepangoMu3anus: 1€TEPMUHUPOBAHHBIA aIrOPUTM OBICTPOH COPTHPOBKH C BBIOOPOM B KauecTBE
[IMBOTA MeJIMaHbl MACCUBA MEJUAH MATEPOK.

4. Kyuun

Omnpenenenne Kydd U 3alpOChl, HEOOXOMMBIE s 00padoTku. J[BomuHas ky4a: onepanuu siftUp u
siftDown. BplpakeHHe OCTaNbHBIX OINEpalMii Yepe3 MaHHbIe. ACHMIITOTHKAa BPEMEHH paOOTHI.
buHoMuanbHbIE JepeBbsi 1 OMHOMHUANIBHAS Ky4a: CKOPOCTh PaOOThI U MPEUMYIIECTBA 110 CPABHEHUIO
¢ IBOMYHOU Ky4el. DuOoHau4neBa Kyda: aCHMIITOTHKA C IIOMOIIBIO METO/Ia OyXTraaTepCcKoro y4éra.

Cemecrtp: 2 (Becennuit)
5. HepeBbs noucka
Ompenenenue aepeBa Mmoucka, oOpadaThiBaeMble 3alpochl. TeopeTndeckas peajau3anus U aHaju3
BpeMeHH paboThl JepeBbeB: splay-mepeBa, AVL-nepeBa, nekapToBoro jaepeBa, B-mepeBa kak
gacTHOTO ciydast (a, b)-mepeBa. IlpakTmdeckue NPUMEHEHUS W TNPEHMYLIECTBA KaXIOTO THIA
JICPEBLEB.

6. JlepeBo oTpe3koB, nepeBo dDeHBuKa

OOpabarsiBaeMble 3aMpochl B AepeBe OTpe3koB. OTIOKEHHBIE omnepannu. J[epeBo OTpe3KOB CHHU3Y.
JIByMepHOE JIepeBO OTPe3KoB. [IMHaMHYECKOe U IEPCUCTEHTHOE AepeBO OTpe3koB. JlepeBo dDeHBHKa:
OyneBbl omnepanuu HaJx OuTamMu. MHOrOMepHOE AEpeBO OTPE3KOB, 3alpochl K IOAOTPE3KaM U
MOATIPSIMOYTOTEHUKAM.

7. Xom-tabnunsl, GuiasTpsl biayma

3agava xommpoBaHusa. OnpeneneHns COBEPLUICHHOTO M YHHUBEPCAIBHOTO ceMecTBa X31I-(QyHKIHI.
BeposiTHOCTD KOmmu3uu. Xa1m-TaOnuibl ¢ OTKPBITON aIpecannei, X3m-Tadaubl METO0M IIeTIOUeK.
[BoliHoe x3mupoBanue. @uibTpbl biayma: NpUMEHEHUS U pealnu3anusl.

8. [lapocoueranus, anroputm Kyna



OmnpeneneHue mapocoyeTanus, ABY10JAbHOIO rpada. MakcuManbHOe M Haubombllee MapocodeTaHue.
Teopema bepika, yBenuuuBaromue M depeAyromuecs nend. AnroputM KyHa, KOpPpEeKTHOCTb M
acumnroruka. Peanuzanus. Teopema [JunBopra 1 Mupckoro. ITokpeiTHE YaCTUYHO YIIOPSAJOYEHHOTO
MHOXXECTBa MYTAMH. MUHUMalIbHOE BEPIIMHHOE MOKPBHITUE W MAKCHUMAJIBHOE HE3aBUCUMOE
MHOXECTBO

9. MakcuMallbHbIE TIOTOKH B CETAX

Omnpenenenrie TPaHCIOPTHOM ceTH, MOTOKa, pa3pe3a. Teopema dDopna-dankepcoHa. AITOpPUTM
®dopna-Dankepcona, InmonAca-Kapra. brokupytonuii moTok, ciiouctas cetb. Anroput™m JuHwuma.
B3Bemennas 3amaua, MOTOK MUHHUMAJIbHON CTOMMOCTH. AJTOPUTM MOMCKAa MAaKCHUMAaJbHOTO TMOTOKA
MUHUMAJbHOW CTOMMOCTH (C HCHOJb30BaHMEeM anroputMoB @Dopma-bemnmana u JleWkcTper ¢
MTOTEHITHATIAMH).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTopus, C JOCKOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBejicHHE B TEOPHUIO AITOPUTMOB M CTPYKTYP JAHHBIX, DJIEKTPOHHAS BEPCHS MIEUATHOM MyONIUKaIuu
/ M. A. babenxko, M. B. Jleun. — Mocksa, MIITHMO, 2016

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JI71s1 yCTIeIIHOTO OCBOCHUS TUCHUILTNHBL, CTYAEHT UCIIONIB3YeT CIEAyIOINe TPOrpaMMHBIC CPECTBA:
- KoMmuJsATop sizbika C++.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

B npenogaBaHvu AUCHUIUIMHBI COUYCTAKOTCA IMPAKTUYCCKHUC 3aHATUA B KOMIIBIOTCPHOM KJIACCC U
AOMAalllHUEC 3aJlaHusd, COCTOAIIME W3 TCOPETHUCCKUX 3aJad M 3aJad Ha M[IporpaMMHUpOBaHUC C
aBTOMAaTHUYECKOU HpOBepKOﬁ KOPPCKTHOCTHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: N.J1. CremaHoB, aCCHCTCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynaprare u3yueHUs IUCHUIUIMHBI «AJTOPUTMBI U CTPYKTYphl AaHHBIX. basoBbliit motok (DPIIMIN)»

00yJarouiCs JTOIDKEH:

3HAThb:

- ollpelesieHus] acUMITOTHK B O-HOTaluy;
- ompedeneHHs] MPOCTEHIINX JIUHEWHBIX CTPYKTYP HAHHBIX (CTEK, odepenb, BEKTOP) M BpEeMEHa

00paboTKH 3aIPOCOB B HUX;
- auropuTM OBICTPOW COPTHPOBKH;

- OmpeJesieHHe U MPAKTHUECKYI0 HEOOXOANMOCTh JIEPEBLEB ITOUCKA;
- OIpeJeNeHUs] TIOTOKOB B CETH, 0a30BbIX (PYHKIMH HaJ CTpOKamH, 0a30BBIX T'€OMETPHUYECKUX

00OBEKTOB;

- AJITOPUTMBI U HAXOXKACHUA MAKCUMAJIBHOI'O ITOTOKA B CCTHU (B T.4. MUHUMAaJIbHOM CTOI/IMOCTI/I);

- QJTOPUTMBI TIOHMCKa mabioHa B TCKCTC,

- CIOCOOBI MNpEaACTaBJICHUA ITCOMCTPUICCKUX OOBEKTOB B IIAMATHU KOMIIBRKOTCPA.

- OLCHHUBATDH CIIOKHOCTDH aJITOPUTMOB;,

- CTpPOroO AOKa3bIBaTh YTBEPKACHUSA O KOPPEKTHOCTH AJITOPUTMOB;
- TNPUMEHATH HEOOXOANMYIO TEXHUKY JISl pEIICHNs alTOPUTMUYECKUX 3a/1a4;

BJIAA€Th:

- pa3HOOOpa3HBIMHU METOJIAMH NIepeceyeHus] 0A30BBIX TEOMETPHUYECKIX IPHMUTHBOB,;
- METO/aMH JI0Ka3aTelbCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 aJlrOpUTMax;
- npuéMaMu CBEJCHHUS OOLIMX 3a1a4 K 00siee KOHKPETHBIM M MIPOCTHIM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1 cemectp:

1. Ilo naHHOMY YHCIy N HAIUTE BCE Maphl LEJbIX TOJIOKHUTEIBHBIX YKcen (a, b), Takue uto a <=b <=
n, ¥ a | b. OueHnTe aCUMITOTUYECKOE ITOBEICHUE YHCIa TAKKX Tap.

2. Ywucno 0 3ammcaHo B n-paspsiiHoi JBowuHOW cucreme. K Hemy 27{n} - 1 pa3 mpuOasusieTcs
enuHMIA. bynem cumrarh, 4TO Bpems, HeoOXomMMOe Ha MpHOABICHHE SIUHUIBI, PABHO KOJIHYECTBY
eIMHUII B JIBONYHOM 3aITUCH YUCIA, KOTOPbIE CTAHOBSTCS HYIIMH. OLIEHUTE CPETHIOI0 CIIOKHOCTh BCEX
Takux ornepanuii. Kakue onepamuu sBISIOTCS CaMbIMHU JICHIEBBIMU, @ KAKHE -- CAMBIMHU JIOPOTHMU?

3. Ilpennoxure METOA XpaHEHUS] MUHIUMAJIBLHOTO 3HAUYEHUS B OUEPEIH C IIOMOIIBIO CTPYKTYphI deque.
Ecnu k ouepeay MoCTYIIIIO N 3aIIPOCOB, BpeMs pabOThI TPOTPaMMBbI IOJDKHO cOcTaBiATh O(n).



4. HamomuumM, uto mporenypa Partition(A, X) mepeynopsiouuBaeT 3JEMEHThl MacchBa A Tak, 4TO
CHayayia uIyT BCE JIEMEHTHI, HE MPEBOCXOMAIINE X, B HEKOTOPOM TIOPSIKE, a 3aTE€M -- BCE AIIEMEHTHI,
oonpmue X. [lokaxwure, Kak peanusoBarh Partition(A, x) ¢ mpueneueHunem O(1) AOMOIHHUTENBHOM
MaMsITH.

5. HuxHss oLleHKa Ha 9HMCIIO CPAaBHEHUIN B COPTUPOBKE, OCHOBAHHOM HA CPaBHEHUSAX.

6. Jlemma o xoppekrtHocTH siftDown u siftUp.

7. Ynanenue B Kyue (110 yKa3aTellio U 110 3HAYCHHUIO).

8. JIByMepHOE 1epeBO OTPE3KOB CHHU3Y: MPUOABICHNUE B TOUKE U CyMMa B MIPSIMYTOJIBHUKE.
9. ®ubonauunena kKy4a: onepaunii decreaseKey. ACHMITOTHKA M KOPPEKTHOCTD.

10. @uneTps!l biyma: acUMOTOTHKA U KOPPEKTHOCTD.

2 ceMecTp:

1. Ceemute 3amayy MOWCKAa MAaKCHUMaJbHOTO MApOCOYETaHUs B JBYIOJIBHOM rpade K TOUCKY
MaKCHMAaJIHOTO MTOTOKA B HEKOTOpoii cetn. CpaBHUTE BpeMs paboTs! anroputmoB Dopaa--Pdankepcona
n Onmonzaca--Kaprna. MokHO 71 mponenarh TO K€ B IMPOHM3BOJIEHOM (HEOO0S3aTEeIbHO JIBYIOIBHOM)
rpage?

2. Ha ¢abpuky mocTynuio n 3aKa3oB, pealu3anus i-ro U3 KOTOPBIX NPUHECET eil mpuObuth B a_{i}
pyoneit. Kaxuplii 3aka3 Juis Mpou3BOJICTBa TpeOyeT HEKOTOPOro Habopa MHCTPYMEHTOB. [lycTh Bcero
3aBUCHMOCTEH ‘‘3aKa3--MHCTpyMEHT pOBHO K. MHCTpYMEHTH MOXKHO IEPEUCIIONB30BaTh, TO €CTh
3aJIeliCTBOBaTh B HECKOJNIBKHX 3aka3zaX. OmHako B JaHHBIA MOMEHT Ha Qabpuke B0OOIIEe HET
WHCTPYMEHTOB, TaK YTO MOKyIKa j-ro U3 HUX oboinércs B b_{j} pyOneil. Koneuno, or mpuéma
KaKUX-TO 3aKa30B WM MOKYIKH KaKHX-TO MHCTPYMEHTOB (adpuka MoXkeT oTka3arbcs. Kakue 3axasbl
CIIeTyeT peasnu30Barh sl MAKCUMU3AIMY PUOBLTH (C y4ETOM 3aTpar Ha HHCTPYMEHTHI)?

3. 3agaH MOMHBIN B3BEIICHHBIH JBYNOJIBHBINA rpad), B 00€HX JOJISIX KOTOPOTO HAXOMUTCS 110 N BEPIIUH.
[TpeanoxxuTe anropuT™ MOUCKA CaMOTro JEIEBOTO COBEPLIEHHOTO MapOCOYETAHUSI.

4. C nomo1neio cypPpUKCHOro aBTOMaTa HalUTe KOJIMYECTBO PA3IMYHBIX ITOJCTPOK CTPOKH S 33 BpeMs,
JHHEHHOE OT €€ JTUHBI.

5. Ilycth M3 n OOBEKTOB TOJNBKO OAMH OOJIaJaeT XOpOoIIuM cBoiicTBOM. Cmopenupyem BBIOOp C
BO3BpaIllcHUEM: Ha Ka)X/IOM IIare BbIOMpAeTcsi CIy4YailHbI PaBHOBEPOSTHBIM 00bekT. Eciu oH He
o0nalaeT XOpOIIMM CBOMCTBOM, MpEAMET KIAAETCS oOpaTHO B Kydy. B mpoTuBHOM ciydae wrpa
ocraHasiuBaeTcsa. Onpenenure MaTeMaTn4eckoe OKHUAaHUe YHUCIIA IAroB 0 KOHLA UIPHI.

6. ITorck MUHMMAJIBHOTO BEPUIMHHOTO MOKPBITHUS C 10KAa3aTeIbCTBOM KOPPEKTHOCTH.

7. Teopemsbl Kap3anosa. Jlemmbl aist mepBoii TeopemMsbl (0/11), BBIBOJ M3 HUX caMOil TeopeMbl. Bropas
Teopema -- 6/1. Equandnbie cetn n anroputM Xomnkpogra-Kaprma.

8. [Tonck OKpY)KHOCTH MHUHUMAJIBHOTO PaJnyca, MOKPHIBAIOIICH TaHHOE MHOKECTBO TOYCK.

9. 3er-pyHKIMA: OnpeneieHue, JTMHSHHBII aITOPUTM TOCTPOCHUS U JTOKa3aTeIbCTBO KOPPEKTHOCTH.
ITouck Bcex BXOX/IE€HMI A0I0Ha S B TEKCT t.

10. Anroputm Axo--Kopacuk: monck Bcex BXOXKIIeHHH madioHa s (B KOTOpOM JloITycKaeTcst He Ooiee k
BOIIPOCOB) B TEKCT t.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1 cemecTp:
1. JlmHaMH4eCKuii MacCUB.
2. AMOpPTH3AIMOHHBIN aHATHU3.

3. VYuerHas oOueHKa BpeMEHH M00ABICHUS JJIEMEHTa B JMHAMHYECKUIl MacCHB (C yIBOCHHEM
3aIlOJTHEHHOTO Oydepa).

CBS3HBIE CITUCKHU.

Crek, ouepenp, IEK U UX pealn3aluu.

Brictpas copruposka (QuickSort).

[Touck mopsimxkoBo# ctarucTuk MmetonoM “Pazmensii u BmactByit” (QuickSelect).

® N R

Copruposka cnusinueM (MergeSort).

9. Ilopa3psaHble COPTUPOBKH.

10. /IBonynas ky4a u coptupoBka Ky4eit (HeapSort).

11. Cnustnue k 0TCOpTHPOBaHHBIX MaCCUBOB C TOMOILBIO KyUH.
12. Xem-rabnuia, HOMMHOMUATIbHAS XelI-(QyHKIHS.



13. Jlunamudeckoe mporpaMMUpoOBaHue: o0Ias uaes, TMHeWHas JUHAMUKa, MaTpUYHAas, JUHAMHUKA Ha
OTpEe3Kax, Ha MacKax.

14. RMQ. Sparse table. /lepeBo oTpe3KoB.
15. LCA: cBenenne k RMQ u MeTom IBOMYHOTO MOABEMA.
16. JIBon4yHOE JEPEBO MOUCKA.

[Ipumepst 6uneroB 1 cemectp:

buier Nel:

1. Copruposka cnusiaueM (MergeSort).

2. Xem-tabnuua, moJIMHOMHUAJIbHAS XeII-(YHKLHSI.

Buiter Ne2:
1. JIBonuHas Kyuya u coptupoBka kyueit (HeapSort).
2. RMQ. Sparse table. [lepeBo oTpe3koB.

2 ceMecTp:

O06xo0pb! B TIIyOMHY U B IIUPUHY.

ITouck kmro4a, HAUBHBIE BCTABKA U YIaJI€HHE KIIFOUa.
ABJI-nepeso.

KpacHo-uépHoe aepeso.

Onpexnenenue, ONMUCaHUe AITOPUTMA insert.
HekapToBo nepeso.

JlexapToBO JIepeBO MO HEABHOMY KITFOUY.

AN i

MuHuMaabHOE OCTOBHOE AepeBo: anroputmsl Ilpuma u Kpyckana.

9. MaxkcumanbHbIE IOTOKH B CETH.

10. Metonsr: ®opna-dankepcona; Damonca-Kapna (6/1).

11. O6xon rpada B nryOuHy, IIUPHUHY.

12. Tlouck kpaTyaiux myTer B rpade: anroputmsl Jeiikctpel, @opaa-bemnnmana, Onoiiga-Yopiuenna.
13. Tlonck cuIbHO-CBSI3HBIX KOMIIOHEHT B rpade. 3agaya 2SAT.

14. MocThI 1 TOYKH COWICHEHHUS B Tpade.

15. HaxoxxaeHne noAcTpoOKU B CTpoke: npedukc-pyHkuus, anroput™M Kuayra-Moppuca-Ilparra.

[Ipumepsl 6usneToB 2 cemectp:

buiter Nel:

1. MakcuMaiabHbIE TOTOKU B CETH.

2. Ilouck cunbHO-CBA3HBIX KOMIIOHEHT B rpade. 3amada 2SAT.

Buiter Ne2:
1. O6xox rpada B iyOuHy, IIUPUHY.
2. Ilouck kparuaiimux mytei B rpade: anropurmsl [eiikcrpel, @opaa-bennmana, @noiina-Yopienia.

Kputepun oniennBanus
OTJIIMYHO

10 TlomHOCTBIO M BOBpeMs pellleHbl Bce 3afaun 0e3 omubok. [IpojgeMOHCTpUpOBaH TPaMOTHBIM
MOAXOA K PELICHUIO 3a]lad, peajn30BaHbl ONTHUMAJbHBIC aJTOPUTMBI, KOI O(QOpPMIIEH B EIUHOM
yA000YHTaEMOM CTHIIE

9 TlomHOCTHIO M BOBpEMSs pelIeHbI Bce 3aj1a4n 0e3 ommOoK. [IpogeMoHCTpUpoBaH rpaMOTHBIN MOXO0
K PELICHNIO 3a/1a4, PEaJIN30BaHbI ONITUMAJIbHBIE AITOPUTMBI

8 IlomHOCTBIO U BOBpPCMS PCIICHBI BCC 3aaa49U 0¢e3 oImMOOK. HpOI[eMOHCTpI/IpOBaH FpaMOTHBIfI IoaAxon
K pCHICHUIO 3aJa4

XOpOLLO
7 TlonHOCTBIO pelIeHbI Bee 3a1a4u. J{omyieHbl HeCyeCTBCHHbIE OITMOKH.

6 TlomHOCTBIO pemnieHO OOJBIIMHCTBO 33ja4. B HEKOTOpBIX 3ajlauax JOMYIICHBI U HE UCIPABICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHIHO.



5  IlonHOCTBIO peLIEHO ABE TPETH 3alady. B HEKOTOpBIX 3aJadax JONYIIEHBI U HE HCIPAaBIEHBI
OMOKH, TUOO0 HEKOTOPHIE 3a/1a4M PELICHbl YACTUYHO.

YAOBIICTBOPUTEIHHO
4 TlomHOCTBIO perieHo OoJiee MONIOBHHBI 3a/1a4. B ocTalbHBIX 3a/1a4aX JIOMYIICHBl M HE UCTIPABIICHBI
OIHUOKH, JTUOO HEKOTOPHIE 3a/1a4W PElICHbI YACTUYIHO.

3 TlonHOCTBIO perieHo Goee MOJTOBUHBI 3a/1a4.
HEYJIOBJIETBOPUTEIHHO
2 PemeHo MeHee [10JI0BUHBI 3a/1ay.

1 He pemieHo HU OTHOM 3a1a4H.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHC nporpaMMoﬁ JAUCIUITIIIMHBI.



