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AHHOTANMA

B Hawane BBomsATCS oOuIMe MaremaTHYecKre O00O3HAueHHs, IO3BOJIIONINE PadOTaTh C aCUMIITOTHKAMHU H
OLICHUBATh CIIO)KHOCTH Pa0OTHI aNropuTMOB. CeMecTp MOCBSMIEH H3YUCHUIO CTPYKTYP AaHHBIX, HEOOXOIMMBIX
U Pa3HOOOpa3HBIX Ooyiee CIIOKHBIX AITOPUTMOB. [IpocTeiime CTPYKTYypbl CTEK, oOdepelb, BEKTOp
aHANIM3UPYIOTCS Ha npenMerT A()(GEKTUBHOCTH M BPEMEHU BBINONHEHHA. BBomsaTcs Ky (IBOWYHAs,
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
OTTAUMBAIOTCSl PA3IMYHbIC TEXHUKU OLICHKM BPEMEHHOW CJIOKHOCTH aJTOPUTMOB: METOJ IOTCHIMAIOB H
Mmero Oyxranrepckoro yué€ra. Kypc B menoMm paccunTaH Ha M3ydeHHE O0a30BBIX CTPYKTYp, pealu3aius
KOTOPBIX TPeOyeTCsi BO MHOXKECTBE 00J1ee MPOJBHHYTHIX aJrOPUTMOB.

Cuyniareny 3HaKOMATCS C MOHSATUSIMH allTOPUTMOB, aCUMIITOTHK, Ipad)oB, a TaK)KE pPacCUNTHIBAsi HA yMEHHE
CTyICHTOB  CaMOCTOSITCIbHO  pEalu30BbIBaTh  NPOTPaMMHBIA Ko,  obOecneywBaromuid  pabory
cOpMyIHPOBAHHOTO aNrOPUTMA, KypC pAacKpbIBaeT acHeKkThl Teopud rpadoB B 00JacTH TOHCKA
MaKCHMAaJIHOTO ITOTOKA B TPAHCIIOPTHBIX CETSAX (B TOM YKMCIIC MUHHUMAIBHOW CTOMMOCTH), 3aTeM MEPEXOAUT K
M3Y4EHHIO 0A30BBIX M MPOABUHYTHIX AJITOPUTMOB Ha CTPOKAX (BKYIIE C ONTHMAIIBHBIMU CIIOCOOAMU XpaHEHUS
CTPOK M CTPYKTYp HajJ HUMH B MAMSTH KOMITBIOTEPA), U, HAKOHEI, 3aBEepIIaeTCsl OJIOKOM O BBIYUCIUTEIBHOM
reoMeTpUH (OCBEIIAIOTCS TEXHUYECKHE JETall BO3MOXKHOTO TPE/ICTABICHHUS TEOMETPHYECKUX IPUMHUTHBOB B
muppOBOM BHUJE, a TaKkkKe OOCYKTAIOTCS MHOTHE KJIACCHUECKUE aITOPUTMBI, aKTYaJbHOCTh KOTOPBIX
00yCIIOBJICHA B TIEPBYIO OYEpPe/b MPAKTHYSCKUMHU TIPHIIOKCHUSIMU).

JlucuunirHa BKIIOYAET MOAPOOHOE OCBEILCHUE TEOPETHYECKON CTOPOHBI AJITOPUTMOB, pa3dop ¥ TPEHUPOBKA
pELICHNH MPaKTUYEeCKUX 3a]ad, a TaKKe MPEIIoyiaraeT caMOCTOsATEIbHOE H3yUeHHEe CTyACHTaMH Marepuala
npenMera 4Yepe3 pelieHHe JOMAaIlHMX TEOPETHYECKMX M IpaKkTHYecKuX 3anad. Jlius ocBoeHMs Kypca
HEOOXOAMMBI 0a30BbIE IMOHMMAHUS O IOHATUM QITOpUTMa M pPabOTe KOMIBIOTEpa; TakkKe TpedyeTcs
JOCTaTOYHAs MTOJKOBAHHOCTH B IIPOCTEHILINX ONPEACICHUAX U TEPMUHAX JUCKPETHOW MaTeMaTHKU.

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.

3agauu AUCUMIIHHBI
° Hay4uTh (QOPMYIHPOBATH 3aJa4d B TEPMUHAX H3YUYCHHBIX TEOPHUH, BBIOMpATh MOAXOASLINMA
QJITOPUTM JJIs IOCTaBJIEHHON 3aja4y;

® HayuyuTh pa3padarsiBaTh KOMOMHAIIMKM AJITOPUTMOB JJISl PEILICHHs IOCTABICHHBIX 3a/]1a4d, OLICHUBATh
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

Ko 1 HanmMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIUN
OIIK-1 Cnocoben npuMeHsTh OIIK-1.2 CnocobeH cTpouTh MareMaTH4ecKHe MOJEIH,
(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2 Cnocob6en ucnonb3oBars coppemennble |OIIK-2.2  3Haer ©  yMmMeeT TNPUMEHSTb YHCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOJbl M NPHUKIATHOE IPOrpaMMHOE
MpPOrpaMMHBIE CPEJICTBA [P PEILICHUM 3aJa4  |oOeclieueHue Uil pelIeHWs  Hay4YHbIX  3a7ad B
poeCCUOHANBHOM JIeITELHOCTH, cOOMIonas  |npodeccuoHaIbHON 0bnacTu

TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH




3. [lepevyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCIHILUINHE (MOTYJIIO)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINecst JOJDKHBI
3HATh:
® OIpeeICHUS ACUMIITOTHK B O-HOTaINH;
®  ompezeieHHs MPOCTEHIIMX JIMHEHHBIX CTPYKTYp JAHHBIX (CTEK, O4epe/b, BEKTOP) U BpeMeHa
00paboTKH 3aIIPOCOB B HUX;
® anropuT™ OBICTPON COPTUPOBKHY;
® OIIpe/eICHUE U MPAKTUIECKYI0 HEOOXOIMMOCTb JIEPEBbEB TIOUCKA;
®  ompeelicHUsS TMOTOKOB B CETH, 0a30BbIX (DYHKIMU HaJ CTPOKaMH, 0a30BBIX T€OMETPUYECKUX
O0OBEKTOB;
® aNrOPUTMBI IS HAXOXKICHUSI MAKCUMAJIBHOTO TIOTOKA B CETH (B T.4. MUHUMAJILHOW CTOUMOCTN);
® QITOPUTMBI MTOUCKA Ia0JIOHA B TEKCTE;
® CrocoObl MPEACTABICHHS TEOMETPUUECKIX OOBEKTOB B MaMSITH KOMITBIOTEPA.
YMETb:
® OILICHHUBAThH CIIOKHOCTH AITOPUTMOB;
® CTpPOroO JI0Ka3bIBaTh YTBEPHKICHUS O KOPPEKTHOCTH JITOPHUTMOB;
® TIPUMECHATH HEOOXOIUMYFO TEXHHUKY JUIS PEHICHHS aITOPUTMHICCKHX 3a/1a4.
BIIAJICTh!
® Ppa3HOOOPa3HBIMH METO/IAMH IIEPECEUCHUs 0a30BBIX TEOMETPHYECCKUX TIPHMHUTHBOB;
® METOJaMH JI0Ka3aTeIbCTBA KOPPEKTHOCTH YTBEPKICHHUI 00 alropuTMax;
e npuéMamu CBEJCHHs OOLIMX 33/1a4 K 00Jiee KOHKPETHBIM U ITPOCTHIM.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 ACHUMITOTHKH, MacTep-TeOpeMa 4 4 12
2 JIuneltHbIe CTPYKTYPBI TaHHBIX 4 4 13
3 CopTUpOBKH U MOPSAKOBbIE CTATUCTUKU 4 4 13
4 Kyun 4 4 13
5 JepeBbs moucka 4 4 13
6 HepeBo oTpeskoB, aepeBo denBrka 4 4 13
7 Xomi-Tabnuiiel, GuibTpsl byma 6 6 13
8 [Tapocoueranus, anroputm Kyna 4 4 12
9 MaxkcuMasbHbIE IOTOKU B CETAX 6 6 13
10 |[Ipocreiinue CTPOKOBBIE AITOPUTMBI 4 4 13
11 CrpokoBble cyh(HUKCHBIE CTPYKTYPHI 4 4 13
12 I'eomeTpuueckue MPUMUTHUBEI 4 4 13
13 |Beimykias o0os04ka 4 4 13
14 PaHIOMU3UpPOBAaHHBIE  AITOPUTMBI U 4 4 13
KOMOHHATOPHBIE UTPHI
Hroro yacos 60 60 180
[TonroToBka K 3K3aMeHy 60 gac.
Oobmas TpynoEMKOCTb 360 gac., 8 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)



Cemecrtp: 3 (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.

5. HepeBbs noucka

Omnpenenenne aepeBa MOUCKa, 0OpadaThiBaeMbie 3ampochl. TeopeTnyeckas peanu3anvs U aHAIH3
BpeMeHH paboThl JepeBbeB: splay-mepeBa, AVL-nepeBa, nekaproBoro jaepeBa, B-mepeBa kak
yacTHOrO ciydas (a, b)-mepeBa. llpakTmueckue NpUMEHEHUS W TPEUMYIIECTBA KaXKJOTO THIIA
JICPEBLEB.

6. JlepeBo oTpe3koB, nepeBo DeHBuKa

OOpabarsiBaeMble 3arpochl B AepeBe OTpe3koB. OTIOKEHHBIE omnepanuu. J[epeBo OTpe3KOB CHU3Y.
JIByMepHOE JIepeBO OTPe3KoB. [IMHaMHYECKOe U IEPCUCTEHTHOE JAepeBO O0Tpe3koB. JlepeBo dDeHBHKa:
OyseBbl omepanuu HaJ OuTamu. MHOTrOMepHOE AEpeBO OTPE3KOB, 3alpochl K IOAOTPE3KaM U
MOATIPSIMOYTOTEHUKAM.

7. Xom-tabnunsl, GuiasTpsl biayma

3agaga xommpoBaHusa. OnpeneneHns COBEPLUICHHOTO M YHHUBEPCAIBHOTO ceMeicTBa X31I-(QyHKIHI.
BeposiTHOCTD KOmmm3uu. Xa1m-TaOnuibl ¢ OTKPBITON aapecannei, X3m-Tadaubl METO0M IIeTIOUeK.
[BoliHoe x3mupoBanue. @uibTpbl biayma: NpUMEHEHUS U peaanu3anusl.

Cemecrtp: 4 (Becennuit)

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).

10. Ilpocreiinre CTPOKOBBIE aTOPUTMBI

3er- u npeukc-QyHKUUSA CTPOKH. AJTOPUTMBI UX HAXOXKICHUS 3a JIMHEHHOE BpeMs. AJTOpPUTM
Manakepa. Ctpykrypa nanubix 6op. AnroputMm Axo-Kopacuk. [lonck BxoxeHus mabioHa B CTPOKY
u 1aba0HOB B TeKCT. [loacuéT uyncia BXoxaeHUI.

11. CrpokoBble cyh(hUKCHBIE CTPYKTYPHI
CyddukcHoe nepeBo u cygdurcublii aBromar. HaxoxaeHue yrcia Bcex MOACTPOK CTPOKH.
12. Teomerpuyeckre NPUMHUTHBBI

Touka, npsimasi, OKPYXHOCTb, OTPE30K, Jy4. llpeacrasienne B maMsatu komnbioTepa. CkaiasipHOE H
BEKTOPHOE IpOM3BeaeHNE, J1Be (OpMBI BhIpakeHHs. [louck mepecedeHus: ABYX MPsIMBIX, IPSMON U
OKpPY>KHOCTH, JABYX OKpY)XHOCTeW. HaxoxneHue 3ameyarelbHBIX TOYEK TPEYTOJbHUKA: TOYKH
nepeceyeHns: OMCCEKTPUC, MEINaH, BBICOT.

13. Brimykias 000s104Ka

Onpenenenne BBIMYKIION o0ojouku. Anroputmbl [[kapBuca, [paxema, DHjapro. Anroputm Yena.
[Touck obwvemmtomniei GUrypbl MUHUIMAJIBHOTO IEPUMETPA MIIN TTOLIA/IH.

14. PannoMu3npoBaHHbBIE aJITOPUTMBI 1 KOMOMHATOPHBIE UTPHI

MuHuMmanbsHasi  MOKPBIBAKOIIAS — OKPYXKHOCTh. Hemycrora nepecedeHMss  IOJYIUIOCKOCTEM.
Omnpenenenne Urpsl HAM, SKBUBaJEHTHOCTH urp. Teopus Ulnpara-Ipanan o0 SKBUBaJE€HTHOCTH
TM000H cripaBeIMBON allMKIIMYECKOW UTPBI UTpe HUM. PeTpoananus.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

YueOHast aymuTopus, C JOCKOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
OcHOBHas JIuTEparypa
1. Anroput™mer: moctpoenue u aHanu3 [Texct] : [yueOnuk ans By3os] / T. Kopmen [u np.] ; [mep. ¢
aur. U. B. Kpacukosa u ap.] .— 3-e uzn. — M. : Bunbsamc, 2014 .— 1328 c.
2. I[IporpammupoBanue: TeopeMsl U 3a1auu [Tekcr], [yae6. nocobue] /A. llens. -M., MITHMO, 2017

JomnonHurensHas aureparypa
HE MPeyCMOTPEHO



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

L.http://neerc.ifmo.ru/wiki/index.php?title=/luckpeTHas_MaremaTnka, aqrOpuTMbl WU _CTPYKTYpHI JAaH
HBIX. «BuKknKoHCHIEKTh, caiiT CaHkr-IlerepOyprckoro Yausepcurera UMTO.

2. http://e-maxx.ru/. Maximal algo: nuunbIii caiit Makcuma MiBaHOBa, TOCBSIIEHHBIN aTOPUTMAM U
CTPYKTYpaM JIaHHBIX.

3. https://codeforces.com/. MexynapoaHas iatgopMa OHJIAHH-KOHTECTOB I10 CIIOPTUBHOMY
nporpammupoanuio Ha 6aze CI'Y u UMTO.

Jluteparypa 117151 caMOCTOSTEIbHOIO U3YUEHUS

BBenenune B TeOpHIo aJrOpUTMOB U CTPYKTYP JaHHBIX [Tekcr] : [yae0. mocodue aiist By3oB] / M. A.
bat6enko, M. B. Jlesua .— M. : MITHMO ; ®MOII, 2012 .— 144 c.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JI71s1 yCTIeIIHOTO OCBOCHUS JUCHUILINHBI, CTYAEHT UCIIONIB3YeT CIIEAYIOINe TPOrpaMMHBIC CPECTBA:
® KOMIOWIATOD sA3bIKa C++.

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

B npenogaBaHvu AUCHUIUIMHBI COUYCTAKOTCA IMPAKTUYCCKHUC 3aHATUA B KOMIIBIOTCPHOM KJIACCC U
AOMAalllHUE 3aJlaHus, COCTOAIIME N3 TCOPETHUCCKUX 3aJad W 3aJad Ha I[IporpaMMHUpOBaHUC C
aBTOMAaTUYECKOU HpOBepKOﬁ KOPPCKTHOCTHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
3 (oceHHuit) - DKk3aMeH

4 (BeceHHmit) - DK3aMeH

Pa3paborunk: N.J1. CremaHoB, aCCHCTCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCIIOIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CTpOWTh MareMaTH4ecKHe MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.2 3maer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHUs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 06IacTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHHs AUCHMIUIAHBI « AJITOPUTMBI U CTPYKTYPBI JAHHBIX» 00YYaIOLMIUNACS TOTKEH:

3HATb:

® ompeeieHUs aCUMITOTUK B O-HOTaluy;
®  OmpeAereHUs NPOCTEHIINX JMHEHHBIX CTPYKTYp IaHHBIX (CTEK, odepeib, BEKTOP) M BpeMEHa

00paboTKH 3aIIPOCOB B HUX;
® anropuT™ OBICTPON COPTUPOBKU;

® OIIpe/eICHNE U MPAKTUIECKYI0 HEOOXOIMMOCTb JIePEBbEB TIOUCKA;
®  ompeselicHUsS MOTOKOB B CETH, 0a30BbIX (DYHKIMU HaJ CTPOKaMH, 0a30BBIX T€OMETPUYECKUX

O0OBEKTOB;

® AITOPUTMBI JJI1 HAXOXKIACHUA MAKCUMaJIbHOI'O ITIOTOKA B CETHU (B T.4. MUHUMAaJIbHOMN CTOI/IMOCTI/I);

® AJITOPUTMBI ITIOHCKA maba0Ha B TCKCTEC,

® Croco0bl MPEeACTAaBICHHUS TEOMETPUIECKUX 00BEKTOB B MAMATH KOMIIBIOTEpA.

yMeThb:
® OLICHHUBAThH CIIOKHOCTH AITOPUTMOB;

® CTpOro JI0Ka3bIBAaTh YTBEPKAECHHUS O KOPPEKTHOCTH aJITOPUTMOB;
® TPUMECHATH HEOOXOIMMYFO TEXHHUKY JUIS PEHICHHS aITOPUTMHICCKHX 3a/1a4.

BJIaJeTh:

® pPa3HOOOpa3HBIMU METOAAMH NepecedeHHs 0a30BbIX TEOMETPUUECKUX IPUMHUTHBOB;
® METOAaMH JI0Ka3aTeIbCTBa KOPPEKTHOCTU YTBEPKACHUN 00 anropuTMax;
e npuéMamu cBeleHHs O0IIMX 3a1a4 K 00Jiee KOHKPETHBIM U IIPOCTHIM.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

Jns 2 cemecTtpa

1. Tlyctb ¢ > 0 -- koHcTaHTa. Jlokaxkute, uto perreHue pekyppeHtsl T(n) = T(n/3) + T(2n/3) + cn

BenET cebs kak Omega(n log n).

2. PaspabortaiiTe cTeK, KOTOPbIH yMeeT MPpUOaBIATh KO BCEM XPaHSIIUMCS 3HAYEHHUSIM IPOU3BOIBHYIO
nonpaBky X 3a O(1). UHpIMH clOBaMH, HY>KHO pEaln30BaTh ONEpALMIO YBEIMUYCHHS] BCEX YHCEN B

CTCKC Ha X.

3. B 2n - 1 smumkax jexar s0JOKH W aneiabCHHBL. TpeOyeTcst BHIOpaTh N SLIMKOB TaK, YTO B HUX
OKa)KeTCsl He MEHee IOJOBUHBI BCeX S0JIO0K M HE MEHee MOJOBHHBI BCEX anelbCHHOB. [loKaxkuTe, 4To

TaKo# BBIOOP BCET/Ia CYIIECTBYET.

4. JlBomuHas Kydya ¢ MUHUMYMOM B KOpHE Ha N AJIEMEHTaX pPacIiojioKeHa B MTaMSTH B BHJIE MacCHBA.
[o uncny k Haiiaure MmuanManbHbIe k amemenToB B Kyue 3a O(k log k).

Jns 3 cemecTtpa

1. Iycts G -- auMKIM4YeCcKUii OpueHTHpOBaHHbIN rpad. [IpemioxkuTe anropuT™ Noucka HaMMEHBIIETO

KOJIMYECTBA BEPLIMHHO HENEPEeCeKaroIuXxcsl MyTeH,

KOTOpblE€ IIOKPBIBAIOT Bce BepliuHbl Q.

Acumnroruka: O(nm), rae n -- ynciao BepurH B G, a m -- 4yicio ero péoep.




2. Momudunmpyiite anroputm KyHa Tak, 4toObl ero Bpemsi paboTel coctaBisio O(am), e a --
pa3Mep MaKCHMAaJIbHOTO MTapOCOYETaHus, a m -- yhcio pédep rpada.

3. Jokaxurte TeopeMy O ACKOMIIO3MLMH MOTOKA: ecir B ceTu G Tey€T HeKuil moTok f, To ero MOXHO
pa30uTh Ha HECKOJIBKO ITyTeH U3 S B t, @ TaK)KEe HAa HECKOJIBKO (3aMKHYTHIX) IIUKJIOB.

4. Kax peanuzoBarb anroputM Axo--Kopacuk Ha JMHAMHYECKH PACIIUPSIONIEMCS] MHOXKECTBE CTPOK?
Hcrionp3yiTe UaCIo pa3ioKeHUs N 110 CTEIICHSIM JBOHKH.

5. TpeanoxuTe anropuT™M HAXOKACHUS MEPECEYCHUS JBYX BBIMYKIBIX MHOTOYTOJBHUKOB 3a O(nm),
€CJIU N -- 3TO KOJIMYECTBO CTOPOH B IIEPBOM U3 HHUX, @ M -- BO BTOPOM.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

s 2 cemecTtpa

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

2. UYwucno 0 3ammcaHo B n-paspsiiHoi JBowuHOW cucteme. K Hemy 27{n} - 1 pa3 mpuOasnsieTcs
enuHMIA. bynem cumrarh, 4TO Bpems, HeoOXomMMOe Ha MpHOABICHHE SIUHUIBI, PABHO KOJIHYECTBY
eIMHHUI] B IBOMYHOM 3aIIMCH YHCIIa, KOTOPBIE CTAHOBATCS HYIAMHU. OLEHUTE CPEAHIOI0 CIOKHOCTH BCEX
Takux ornepanuii. Kakue onepamuu sBISIOTCS CaMbIMHU JICHIEBBIMU, @ KAKHE -- CAMBIMHU JIOPOTHMU?

3. IpeanoxxkuTe METOA XpaHEHUS MUHUMAIILHOTO 3HAYCHUS B OYEPEH C IIOMOIIBIO CTPYKTYpHI deque.
Ecnu k ogepeay MOCTYIIHIIO N 3aIIPOCOB, BpeMs pabOThI TPOTPaMMBbI IOJDKHO cOCTaBiATh O(n).

4. HamomuumM, uto mpomenypa Partition(A, X) mepeynopsiiouuBaeT 3IEMEHTh MacchBa A Tak, 4TO
CHayajia HIyT BCE JIIEMEHTHI, HE MPEBOCXOMIAIINE X, B HEKOTOPOM TIOPSIIKE, a 3aTE€M -- BCE AIIEMEHTHI,
oonpmue X. [lokaxwure, Kak peanusoBarh Partition(A, x) ¢ mpueneueHunem O(1) AOMOIHHUTENBHOM
MaMsITH.

[IpumMepsl 3K3aMEHHALIMOHHOTO OHJieTa
a) HuwkHss olleHKa Ha YUCIIO CPaBHEHUH B COPTUPOBKE, OCHOBAHHOW HAa CPaBHECHHUSX.
0) Jlemma o xoppekTHocTH siftDown u siftUp.

a) Ynanenue B Kyde (110 yKa3aTesto U 10 3HAYCHHIO).
0) JIBymepHOE 1epeBO OTPE3KOB CHU3Y: NPUOABICHUE B TOUYKE U CyMMa B IIPSIMYTOJIbHUKE.

a) ®ubonauuumena Kyua: onepaunii decreaseKey. ACHMITOTHKA U KOPPEKTHOCTb.
0) @unbTpsl biiyma: acuMNTOTHKA U KOPPEKTHOCTD.

s 3 cemecTtpa

1. Csemure 3amady IOHMCKAa MaKCHMAaJIBHOTO IapOCOYETAaHHS B JABYIOIBHOM Tpade K TOUCKY
MaKCHMAaJIHOT'O MTOTOKA B HEKOTOpoii cetu. CpaBHUTE BpeMs paboTs! anroputmoB Dopaa--Dankepcona
n Onmonzaca--Kaprna. MokHO 71 mponenarh TO K€ B HMPOHM3BOJIEHOM (HEOO0S3aTEeIbHO JIBYIOIBHOM)
rpage?

2. Ha ¢abpuky nmoctynuiao n 3aka3oB, peaju3alus i-ro U3 KOTOPHIX NPUHECET eil mpuobuib B a_{i}
pyoneit. Kaxuplii 3aka3 Juis Mpou3BOJICTBa TpedyeT HEKOTOPOro Habopa MHCTpYMEeHTOB. [lycTh Bcero
3aBHCUMOCTEH ‘‘3aKa3--HHCTPYMEHT pOBHO K. MHCTpyMEHTHI MOXXHO IEpPEHCIIONb30BaTh, TO €CTh
3aJIeliCTBOBaTh B HECKOJNIBKHX 3aka3zaX. OmHako B JaHHBIA MOMEHT Ha Qabpuke B0OOIIE HET
WHCTPYMEHTOB, TaK YTO MOKyIKa j-ro U3 HUX oboWnércs B b_{j} pyOneil. Koneuno, or mpuéma
KaKUX-TO 3aKa30B WM MOKYIKH KaKHX-TO MHCTPYMEHTOB (adpuka MoXkeT oTka3arbcs. Kakue 3axasbl
CIIeTyeT peasnu30Barh ISl MAKCUMU3AIMY PUOBLTH (C y4ETOM 3aTpar Ha HHCTPYMEHTHI)?

3. 3ajaH NMOJHBINA B3BEUICHHBIN JBYIOJIBHBIN rpad, B 00eHUX JOJISIX KOTOPOTO HAXOAUTCS MO N BEPIIUH.
[TpeanoxxuTe anropuT™ MOUCKA CaMOTro JEIEBOTO COBEPLIEHHOTO MapOCOYETAHUSI.

4. C nomompio cyh(HUKCHOro aBTOMaTa HAWAWTE KOJIMYECTBO PA3JIMYHBIX IOJICTPOK CTPOKH S 3a
BpeMsi, IMHEHHOE OT €€ JTUHBI.

5. Ilycts u3 n OOBEKTOB TOJNBKO OJMH 0ONagaeT XOpoliuM CBOHCTBOM. CMopenupyeM BHIOOp C
BO3BpaIllcHUEM: Ha Ka)X/IOM IIare BbIOMpaeTcsi CIy4YailHbI PaBHOBEPOSTHBIM 00bekT. Eciu oH He
o0nalaeT XOpOIIMM CBOMCTBOM, MpEAMET KIAAETCS oOpaTHO B Kydy. B mpoTMBHOM ciydae Hrpa
ocraHasiuBaeTcsd. Onpenenure MaTeMaTn4eckoe OKHUAaHUe YHCIIA IAroB 0 KOHLA UIPHL.



[Tpumeps! 3K3aMEHHALIMOHHBIX OUJIETOB:
1. a) Ilonck MUHMMAaJIBHOI'O BEPIIMHHOIO IIOKPBITUS C JOKA3aTeIbCTBOM KOPPEKTHOCTH.

0) Teopemsbl Kap3anosa. JlemMbl [utst iepBoii Teopembl (0/71), BBIBOJI U3 HUX camoil TeopeMbl. Bropas
Teopema -- 6/1. Equandnbie cetu n anroputM Xomnkpodra-Kaprma.

2. a) ITouck OKpPY’KHOCTU MUHUMAJIBHOI'O pajnyca, HOKpBIBaIOH.IefI JaHHOC MHOXCCTBO TOYCK.

0) 3er-hyHKIUS: ONpeneicHNe, JIMHCHHBIN alTOPUTM TOCTPOSHUS W J0Ka3aTeIhCTBO KOPPEKTHOCTH.
ITouck Bcex BXOXKIEHHUN IIa0JIOHA S B TEKCT t.

3. a) Anroput™m Axo--Kopacuk: mouck Bcex BXOXIeHHI 11abiiona s (B KOTOpOM JoMycKaeTcst He Ooree
k BompocoB) B TekcT t.

06) Ilorox MwuHUManbHOW cTOMMOCTH. KOppeKTHOCTh ajropurma, acuMNOToTHKa. [IpuMeHeHue
anroputMoB Popna-bennmmana u JleWKCTphI (¢ MOTEHIIMATAMH).

Kpurepun onennBanus
OTJINYHO

10 TlomHOCTBIO M BOBpEeMs peIleHBI Bce 3a7aun 0e3 omubOoK. [IpoaeMOHCTpUPOBAaH TPaMOTHBIMA
MOAXO[ K PEIICHHIO 3aja4, Peajn30BaHbl ONTHUMAJIbHBIC AITOPUTMBI, KOA O(QOPMIIEH B €IHMHOM
y1000unTaeMOM CTUIIE

9 TIlomHOCTBIO K BOBpPCMS PCIICHBI BCC 3aaa4A 0¢e3 oIMOOoK. HpOI[eMOHCTpI/IpOBaH FpaMOTHLIfI IoaAxonq
K pCHICHUIO 3aJiad, p€aJin30BaHbl OIITUMAJIbHBIC aJITOPUTMbI

8 TlomHOCTHIO M BOBpEMS PEIICHBI Bce 3a/1aun 0e3 ommoOok. [IpogeMoHCTpHUpOBaH rpaMOTHBIN MOXO0
K pELICHHIO 3a/1ad

XOPOILO
7 TloaHOCTBIO perIeHsl Bce 3a1a4u. JJonmynieHsl HeCyeCTBeHHbIE OINOKY.

6 IlomHOCTBIO penIeHO OONBIIMHCTBO 337a4. B HEKOTOPHIX 3ajadax JOIMYIICHBI M HE UCIPABIICHBI
OIHUOKH, JTUOO HEKOTOPBIE 32/1a4l PElICHbI YACTUYIHO.

5  IlonHOCTBIO pelICHO ABE TPETH 3a1ady. B HEKOTOpBIX 3a1adax JONYIIEHBI U HE HCIPAaBIEHBI
OMOKH, 10O HEKOTOPHIE 3a/1a4M PELICHbl YACTUYHO.

YAOBJIICTBOPUTCIIEHO

4 TlomHOCTBIO perieHo OoJiee MONIOBHHBI 3a/1a4. B ocTalbHBIX 3a/1a4aX JIOMYIICHBl M HE UCTIPABIICHBI
OIMOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

3 TlonHOCTBIO perieHo Goee MOJTOBUHBI 3a/1a4.

HEYIOBJICTBOPUTEIHHO
2 PermieHo MeHee MOJIOBUHBI 3a/1a4.
1 He pemieHo HU OHOM 3a1a4H.

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

OOyuatommiicss pemiaeT 3aJaydl W 3alldIlaeT X y ceMuHapucta. [Ipomecc 3amiuThl 3aKiovaeTcsl B
JEMOHCTPAIMH KOJIa PEIICHNS 33/1a4d U OOBSICHEHUS €ro paboThlI.

HenpaBuibHO pemieHHas 3agada Wid 3ajada, MMEIOIIAas OIIMOKHM, OTHpAaBIAETCS Ha J0pabOTKy c
BO3MOXHOCTbIO  IOBTOpPHOM  3amurbl. KonMuecTBO NOBTOPHBIX — 3aIIMT  pENIaMEHTHPYETCs
npernojaBareneM (CEeMUHAPHUCTOM).

3amuTa MOXKET BBIIONHATHCS YOAJIEHHO C HCHOJb30BAHUEM OHICKTPOHHOM MOYTHI, BHEIIHUM
PEIO3UTOPUEM CUCTEMBI KOHTPOJISI BEPCUI U Ap.



