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

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B mporpaMMHUpOBaHUE U AJITOPUTMBI
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrostensHas padora: 54 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 144, Bcero 3au. en.: 4

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: M. . CremanoB, acCCUCTEHT

[Iporpamma obcyxieHa Ha 3aceflaHu BBICIICH MIKOJBI TporpamMmuoil nrxeneprun MOTU - Suaexc 17.06.2021



AHHOTANMA

Kypc npencrasnsier co0oii KiIaccH4ecKylo 4acTh OONBIIOTO Kypca ‘“ANTOpUTMBI M CTPYKTYpPbl JaHHBIX . B
Hayaje BBOIATCA OOILIMe MaTeMarnieckue O0O03HAaueHHs, MO3BOJIONIME paboTaTh C ACHUMITOTHKAMH M
OLIGHUBATh CIOXHOCTH PabOThI anropuTMOB. CeMecTp MOCBSIIEH U3YUCHHIO CTPYKTYP JaHHBIX, HEOOXOIUMBIX
IUIE  Pa3HOOOpa3HbIX Oosiee CIIOKHBIX aIrOpuTMOB. IIpocteiilme CTPYKTypbl CTEK, Odepelb, BEKTOp
aHaMM3UpyloTcs Ha npeaMmeT d5((EeKTUBHOCTH U BpPEMEHHM BBINONHEHHA. BBoaarcs Kyuw (IBowyHas,
OuHOMManbHAsA U (UOOHAYUMEBA), ONMMCHIBAIOTCS IPAHUIBI X MPUMEHUMOCTH. M3yuaroTcs JepeBbs MMOHUCKa
(splay, AVL, nexaproBo, B-mepeBo) BMecTe ¢ MNOIPOOHBIMH IOKAa3aTelIbCTBAMU KOPPEKTHOCTH U
AaCHUMNTOTUKH, a TAaKXKe C ONHMCAaHHEM IPUKIAJHBIX MPEUMYIIECTB KaXIOW CTPYKTyphl. PaccmarpuBarorcs
HauOoslee yHHBEpCAIbHbIE TEXHUKM OOpaOOTKH 3ampocoB: XJII-TaONWIBI, IEPEBbSI OTPE3KOB, AEPEBBS
@enBuka (B TOM 4YHCIE€ MHOIOMEpHBIE), pa3peKeHHble TaOmuIbl. B paMkax paccMaTpuBaeMbIX TeM
OTTAYUBAIOTCS PA3JINYHbIE TEXHUKW OLEHKH BPEMEHHOH CIOXHOCTH QJITOPUTMOB: METOJA NOTCHIMAJIOB U
meroy Oyxranrepckoro yuéra. Kypc B menoMm paccunTaH Ha u3ydeHHe Oa30BBIX CTPYKTyp, pealu3aius
KOTOPBIX TpeOyeTcsi BO MHOXKECTBE OoJiee MPOABUHYTHIX aJITOPUTMOB.

JMcuuIuiiHa BKIIIOYAET MOAPOOHOE OCBEIEHUE TEOPETUUECKOM CTOPOHBI aJlTOPUTMOB, pa300p U TPEHHUPOBKA
pelLIeHni MPaKTHYEeCKUX 3aj]ad, a TaKkoke MPearoyiaraeT caMoCTOsATeIbHOS U3yUeHHEe CTyACHTaMH Marepuasa
MpeaMeTa 4Yepe3 pelIeHHEe OMAIIHUX TEOPETUYECKHMX M MPAaKTUYeCKUX 3axad. s ocBoeHus Kypca
HEOOXOMMMbI 0a30Bble TMOHMUMAHWS O TMOHATHU alrOpUTMa U PadOTe KOMIBIOTEpa; Takke Tpedyercs
JOCTaTOYHAs MTOJIKOBAHHOCTD B MIPOCTEHILINX ONPENCICHUSIX U TEPMUHAX TUCKPETHONW MareMaTuKu

1. leau u 3apauun

eap AUCUMNIMHBI

® [IEpBUYHOE O3HAKOMJIEHHE CTYACHTOB C OCHOBHBIMM NPHHLUIIAMU INPOEKTUPOBAaHUS W aHaIu3a
JITOPUTMOB U CTPYKTYP JAHHBIX;

e o0yyeHHe HaBbIKAM OOOCHOBAHHUS KOPPEKTHOCTH QJITOPUTMOB, UX INPAKTUYECKOW peasn3aluy,
TEOPETUYECKOM U IKCIICPUMEHTAILHON OIICHKH X BPEMEHHOU CIIOKHOCTH.

33]13‘[1/[ JAUCHUIIINHBI

° Hay4uTh (QOPMYIHpPOBATH 3aJa4d B TEPMHUHAX H3YUYCHHBIX TEOPHUH, BBIOMpATh HMOAXOASLINHA
JITOPUTM JJIs [IOCTaBJIEHHON 3aa4y;

® HayuyuTh pa3padarsiBaTh KOMOMHAIIMHM QJITOPUTMOB JJISl PEIICHHs IOCTABICHHBIX 3a]1a4d, OLICHUBATh
CIIO)KHOCTH aJITOPUTMOB, BBIOMpATh MOIXOMAAIINE CTPYKTYphl JAaHHBIX MAJsl MOCTaBJIEHHBIX 3ajad,
pear30BbIBaTh AITOPUTMBI Ha SI3bIKE TporpamMmmMupoBanus C++.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOIICHHKCHEPHBIS
3HAHUS, METO/Il MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-5 CriocobeH HHCTAITPOBATh
POrpaMMHOE U anmapaTHoe 00ecTieueHHe st
MH()OPMAIIMOHHBIX M aBTOMAaTH3UPOBAHHBIX
CHCTEM

OIIK-5.1 Brnageet Ha mpakTHKE METOAOIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-5.2 CnocoOeH OIEHHMBaTb KOHLEMUIUH W aTpUOyTHI
KayecTBa NPOrpaMMHOrO  obecrieueHHs (HAIEKHOCTH,
0e30MmacHOCTH, yI00CTBa WCIIOJIBb30BAaHMSA), B TOM YHUCIIE
poNib  JIIOJieH, IPOLIECCOB, METOIOB, WHCTPYMEHTOB H
TEXHOJIOTHI1 00eCTIeueH s KauecTBa

OIIK-5.3 Biageer HaBbIKAMH MHCTAJIALUN TPOTPAMMHOTO H
anmapaTrHoro obecrieueHMsI WH(POPMAIIMOHHBIX "
AaBTOMATU3UPOBAHHBIX CUCTEM

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HaTh:

® orpesereHus acuUMITOTUK B O-HoTaluy;
®  ompeaeNeHUA NPOCTEUIIMX JUHEWHBIX CTPYKTYp OaHHBIX (CTEK, Oodepenb, BEKTOp) U BpeMeHa
00paboTKH 3aIPOCOB B HUX;
® aJNropuTM OBICTPOI COPTHUPOBKH;
® OIIpe/IeICHNE U MPAKTUIECKYI0 HEOOXOJMMOCTD J€PEBbEB MOUCKA.
YMETb:
® OIICHMBATH CJIOKHOCTH aJITOPUTMOB;
® CTpPOro JI0Ka3blBaTh YTBEPKIEHUS O KOPPEKTHOCTH AJITOPUTMOB;
® [IPUMEHATH HEOOXOIUMYIO TEXHHUKY JJISl PEIICHHUS aITOPUTMUYECKHX 3a/1a4.
BJIaJICTh:
®  pa3HOOOpa3sHBIMHU [I€PEBBSIMHU IIOMCKA M METOAMKOW BbIOOpa HanOoiee NpPEeArnoYTHUTEIHHOTO B
KQXJI0M KOHKPETHOU CUTYaLllH;
® METOAaMH JI0Ka3aTeIbCTBa KOPPEKTHOCTU YTBEPKACHUN 00 anropuTMax;
e npuéMamu cBeleHHs 00IIMX 3a1a4 K 00Jiee KOHKPETHBIM U IIPOCTHIM.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 ACHUMITOTHKH, MacTep-TEOpeMa 4 4 10
2 JIuneltHbIe CTPYKTYpPBI TaHHBIX 4 4 8
3 CopTHUPOBKH U MOPSAKOBbIE CTATUCTUKU 6 6 11
4 Kyun 4 4 6
5 JepeBbs moucka 4 4 5
6 HepeBo oTpeskoB, aepeBo denBrka 4 4 6
7 Xomi-Tabnuiiel, GuibTpsl bryma 4 4 8
Nroro yacos 30 30 54
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 144 ygac., 4 3aud.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennuii)
1. ACUMIITOTHKH, MacTep-TeopemMa

O6o3HaueHuss B O-moramuu: o-mamoe u  O-Oompmioe, 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 CTPYKTYphI JAaHHBIX

CTpyKTypBl JaHHBIX CTEK, o4depens, BeKTop, Aek. [lonck Ommxaiimero Oomnbmero cripasa 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 MOPSAKOBBIE CTATUCTUKU

3amaua coprupoBku. Omnpenenenue cTaOWIBHON cOpTUPOBKU. COpPTHpPOBKA CIUSHHEM, MOACYET
Yyciia HHBEPCHi B repectaHoBke. CTaOMiIbHAsI COPTUPOBKA MoACYETOM, [T poBasi coptupoBka LSD.
BeicTpast copTupoBka co ciydailHBIM BBIOOPOM MHBOTA, TOWCKA k- TMOPSAKOBOW CTATUCTHKH.
HepangomMu3zanus: 1€TEPMUHUPOBAHHBIA aIrOPUTM OBICTPOH COPTHPOBKH C BBIOOPOM B KauecTBE
[IMBOTA MeJIMaHbl MACCUBA MEJUAH IATEPOK.

4. Kyuun

Omnpenenenne Kydu U 3alpOChl, HEOOXOMMBIEe s 00padoTku. J[BomuHas ky4a: onepanuu siftUp u
siftDown. BplpakeHHe OCTaNBbHBIX OINEpalMid Yepe3 NaHHbIe. ACHMIITOTHKAa BPEMEHH paOOTHI.
buHoMuanbHbIE JepeBbsi 1 OMHOMUANIBHAS Ky4a: CKOPOCTh PabOThI U MPEUMYLIECTBA 110 CPABHEHUIO
¢ IBOMYHOMU Ky4el. DuOoHau4neBa Kyda: aCHMIITOTHKA C IIOMOIIBIO METO/a OyXIrajaTepCcKoro y4éra.

5. HepeBbs noucka

Ompenenenue aepeBa Mmoucka, oOpadaThiBaeMble 3ampochl. TeopeTndeckas peaau3anus U aHaju3
BpeMeHH paloThl JaepeBbeB: splay-nepeBa, AVL-nmepeBa, nexaproBoro nepesa, B-nmepeBa kak
gacTHOTO ciy4ast (a, b)-mepeBa. IlpakTmdeckne NPUMEHEHUS W TNPEHMYLIECTBA KaXIOTO THIA
JIePEBHEB.

6. JlepeBo oTpe3koB, nepeBo dDeHBuKa

OOpabarsiBaeMble 3aMpoChl B AepeBe OTpe3koB. OTIOKEHHBIE omnepannu. J[epeBo OTpe3KOB CHHU3Y.
JIByMepHOE JIepeBO OTPe3KoB. [IMHaMHYEeCKOe U IEPCUCTEHTHOE AepeBO O0Tpe3koB. JlepeBo dDeHBHKa:
OyseBbl omepanuu HaJx OuTamMu. MHOTrOMepHOE AEpeBO OTPE3KOB, 3alpochl K IOAOTPE3KaM U
MOATIPSIMOYTOTEHUKAM.

7. Xom-tabnunsl, GuiasTpsl biayma

3agava xommpoBaHusa. OnpeneneHns COBEPLUICHHOTO M YHHUBEPCAIBHOTO ceMecTBa X31I-(QDyHKIHI.
BepositTHOCTD KOmmu3uu. Xa1m-TaOnuibl ¢ OTKPBITON ajpecannei, X3m-Tadaubl METOJ0M IIeTIOUeK.
[BoliHoe x3mupoBanue. @uibTpbl biayma: NpUMEHEHUS U peaInu3anusl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

YueOHast ayTuTOpHs C TOCKOH U MIPOEKTOPOM
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. AnroputMmer: moctpoenue u aHanu3 [Texct] : [yueOnuk ans By3os] / T. Kopmen [u np.] ; [mep. ¢
anr. U. B. Kpacukosa u ap.] .— 3-e uzn. — M. : Bunbsamc, 2014 .— 1328 c.

2. [IporpammupoBanue: TeopeMsl U 3aiauu [Tekcr], [yae6. nocobue] /A. llens. -M., MITHMO, 2017

3. Anroputmsl [Tekcer] : [y4e6. mocobue mist By3oB] / C. Hacrynra, X. [lanagumutpuy, Y. Bazupanu ;
nep. ¢ anr1. A. A. Kynuxkosa ; nog pen. A. lenss — M. : MITHMO, 2014 .— 320 c.

JomnonHutensHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

L.http://neerc.ifmo.ru/wiki/index.php?title=/luckpeTHasl_MareMaTHka, anTOPUTMBI H_CTPYKTYpHI JaH
HBIX. «BuknkoHcnekTs», caiit Cankr-IlerepOyprekoro Yausepcurera UMTO.



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

3. https://codeforces.com/. MexynapoaHas iaTgopMa OHJIAHH-KOHTECTOB T10 CIIOPTUBHOMY
nporpammupoanuio Ha 6aze CI'Y u UMTO.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

JI1s yCHemHoro 0CBOEHNS JUCIUIUINHEL, CTYAEHT UCIOJB3YET CIAEAYIOUINE MPOrpaMMHBIE CPEJICTBA!
® KOMIWIATOP si3bika C++.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[Iporpamma Kypca B pasielie «camocCTosiTenbHas pabora» 0003HAYaeT MHHUMAIBHO HEO0OXOIUMOe
BpeMmst Jutst paboThI cTylieHTa Haj TeMoid. CaMocTosATeNbHAs padoTa BKIIFOYAET B ceOsl:

*  TpopaboTKy ydeOHOro marepuana (10 KOHCIEKTaM JICKIWH, Y4eOHOW M HaydyHOW JHTeparype),
HOJArOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYCHHBIX JUII CAMOCTOSITEIBHOIO  M3y4YCHWUS,
J0Ka3aTeIbCTBO OTICIBHBIX YTBEPKICHHUI, CBOMCTB;

* BBINOJIHCHUE JIOMAITHHUX 3aJaHHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: N.J1. CremaHoB, aCCHCTCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Cnocoben npuMeHsTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHANTBHOM ESTENbHOCTH

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

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH HHCTaIUPOBAaTh
NpOrpaMMHOE U amapaTHoe 00ecreueHue s
MH(OPMAIIMOHHBIX U aBTOMATH3MPOBAHHBIX
CHCTEM

OIIK-5.1 Brnageer Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-5.2 CnocoOeH OIcHHBaTh KOHIICIIIIUM W aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecriedeHus  (HAACKHOCTH,
0e30MacHOCTH, ymoOCTBa HCIONB30BaHUS), B TOM 4YHCIE
poOJib JIFOJICH, TMPOIECCOB, METOJO0B, HHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

OIIK-5.3 Brnageet HaBbIKAMU WHCTAJSIIIUN TIPOrPAMMHOTO U
anmapaTrHoro o0ecrnieyeHus MH(POPMALOHHBIX u
aBTOMAaTU3UPOBAHHBIX CHCTEM

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC UIYUYCHHUA AUCIUILIMHBI «BBGZ[CHI/IC B HIpOrpaMMHpPOBAaHUC U aAJITOPUTMbD» 06y‘laIOH.IHI>iCH

JOJIKCH:

3HATb:

® orpeseieHus acuMITOTUK B O-HoTaluy;
®  ompeaereHUA NPOCTEUIIMX JMHEWHBIX CTPYKTYp HAaHHBIX (CTEK, o4depenb, BEKTOp) U BpeMeHa

00paboTKH 3aIPOCOB B HUX;
® JITOPUTM OBICTPOIT COPTUPOBKH;

® OIIpezeICHNe U MPAKTUIECKYI0 HEOOXOJMMOCTD A€PEBbEB MOUCKA.

yMeThb:
® OLICHHUBAThH CIIOKHOCTH AITOPUTMOB;

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

BJIaJeTh:

® pa3HOO6p3,3HBIMI/I ACPCBbIAMU IIOMCKa U MeTO,Z[PIKOﬁ BBI60pa HauOoJIee nNpeaAnOYTUTCIIBHOTO B

KaXJI0M KOHKPETHOU CUTYaLllH;

® METO/IaMH JJ0Ka3aTelIbCTBA KOPPEKTHOCTH YTBEPKACHHUI 00 alrOpuTMax;
® mpuéMaMu CBeJeHH O0IIMX 3a/1a4 K 00jiee KOHKPETHBIM U TIPOCTHIM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

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

BeneT cebs kak Omega(n log n).

2. PaspaboraiiTe cTeKk, KOTOPbIH yMeeT MPUOaBISATh KO BCEM XPaHSIIUMCS 3HAYEHHUSIM IPOU3BOJIBHYIO
nonpaBky x 3a O(1). MHpIMH clOBaMH, HY)KHO pEaln30BaTh OMNEPALMIO YBEIMUYCHHSI BCEX YHCEN B
CTEKE Ha X.

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

4. JlBonuHas Ky4a ¢ MUHHMYMOM B KODHE Ha N 3JIEMEHTaX PacrojoKeHa B MMaMSTH B BHUJIEC MAacCHBA.
o uncny k Hafiaure MmuanManbHbIe k amemenToB B Kyue 3a O(k log k).

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



Bomnpocsr:

1. HuxHss oLleHKa Ha YHCIIO CPAaBHEHUH B COPTHPOBKE, OCHOBAHHOM Ha CPaBHEHUSX.
2. VYnanenue B Ky4e (10 yKa3aTellto U 10 3HAYCHHIO).

3. ®ubonauumena Kyua: onepanuii decreaseKey. ACHMIITOTHKA U KOPPEKTHOCTb.

4. TTo naHHOMY YHCITy N HaWJUTE BCE Maphl IENbIX MOJOKHUTENBHBIX YKcen (a, b), Takue 4to a <= b <=
n, u a | b. OeHnTe ACUMITOTHYECKOE TIOBEIEHUE YHCIIa TAKUX TIap.

5. Yucno 0 3amucaHo B n-paspsaHoil nBonyHoi cucreme. K Hemy 27{n} - 1 pa3 mpubapmisercs
enuHMIA. bynem cumrark, 4TO Bpems, HEoOXOIMMOE Ha MpHOABICHHE €IUHHUIIBI, PABHO KOJIMYECTBY
€IMHUI] B IBOMYHON 3alIMCH YUCIIA, KOTOPbIE CTAaHOBATCA HYISIMA. OLIEHUTE CPEAHION CIOKHOCThH BCEX
Takux onepauuil. Kakue onepauuu sBiIsOTCA cCaMbIMU JIEIIEBBIMU, & KAKUE -- CAMBIMU JJOPOI'MMH.

6. [Ipennoxure MeTO XpaHEHUs] MUHUMAJILHOTO 3HAYEHUS B OYEPEIH C MOMOIIBIO CTPYKTYphl deque.
Eciu x ouepenu nocTymnuiio n 3anpocoB, BpeMs padoThl POrpaMMBbl IOJKHO cocTaBiaTh O(n).

7. Hamomuum, 4yto mpouexaypa Partition(A, X) mepeynopsaoduBaeT 3JI€MEHThl MaccuBa A Tak, 4TO
CHayasa MIyT BCE JIEMEHTHI, HEe MPEBOCXOAAIINE X, B HEKOTOPOM TOPSAIKE, a 3aTE€M -- BCE AIEMEHTHI,
oompme Xx. Ilokaxkwure, kak peanusoBarh Partition(A, x) ¢ npusiedenneM O(1) HOMONHUTEIBHOM
HaMsTH.

8. Jlemma o koppektHOCTH siftDown u siftUp.
9. JIBymMepHOE JIepeBO OTPE3KOB CHHU3Y: ITPUOABICHUE B TOUKE U CyMMa B NIPSIMYTOJIbHUKE.
10. @unbTpel biyma: acUMOTOTHKA U KOPPEKTHOCTb.

buner Nel
1.®ubonayumena kyua: omnepanuii decreaseKey. ACHMITOTHKA U KOPPEKTHOCTb.
2. JlemMma o xoppektHoctH siftDown u siftUp.

Buner No2

1 Ilpennoxxute METO XpaHEHUS MUHUMAJIBHOTO 3HAYECHUS B OUEPEIU C MOMOLIBIO CTPYKTYpHl deque.
Eciu x ouepenu nocTymuiio n 3anpocoB, BpeMs padoThl MPOrpaMMBbl IOJKHO cocTaBiaTh O(n).

2. Huxnass OILICHKA Ha 4YHCJIO CpaBHeHI/Iﬁ B COPTHPOBKC, OCHOBaHHOH Ha CpaBHCHMUIX.

Buiet Ne3
1. IByMepHOE JepeBO OTPE3KOB CHU3Y: MMPUOABIICHUE B TOYKE U CyMMa B MIPSMYTOJIbHUKE.
2. Ynmanenue B Kyue (110 yKa3aTelto U M0 3HAYSHUIO).

Kpurepun oneHuBanus
Onenka bamner Kpurepun
OTJIIMYHO

10 TlomHOCTBIO W BOBpeMs pellleHbl Bce 3afaun 0e3 omubox. [IpojgeMoHCTpUpOBaH TPaMOTHBIM
MOAXOA K PELICHUIO 3a]lad, peajln30BaHbl ONTHMAJbHBIC aJTOPUTMBI, KOI O(QOpPMIICH B EIUHOM
yA000YHTaEMOM CTHIIE

9 TlomHOCTHIO M BOBpEMSs pelIeHbI Bce 3aj1a4n 0e3 ommOoK. [IpogeMoHCTpUpoBaH rpaMOTHBIN MOXO0/
K pELICHHIO 33a4, pEaln30BaHbl ONITUMAJIbHBIE AJITOPUTMBI

8 IlomHOCTBIO U BOBpPCMS PCIICHBI BCC 3aaa49A 0¢e3 oImMOOoK. HpOI[eMOHCTpI/IpOBaH FpaMOTHBIfI IoaAxonq
K pCHICHUIO 3aaa4

XOpOLLO
7 TlomHOCTBIO pelIeHbI Bee 3a1a4u. J{omyieHbl HeCyeCTBCHHbIC OITMOKH.

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

5  TlomHOCTBIO pemIeHO IBE TPETH 3aJady. B HEKOTOpBIX 3agadax IOMYIICHbl M HE HWCIPABIICHBI
OIUOKH, JTUOO HEKOTOPBIE 3a/1a4W PElICHbI YACTUYIHO.

YIOBJIETBOPUTEIILHO

4 TlomHOCTBIO penieHo OoJiee MOJIOBUHBI 3a/1ad. B ocTanbHBIX 3aja4ax JIOMYIIEHBI U HE UCIIPABIICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PelIeHbI YACTHYHO.

3 TlomHOCTBIO pemieHo OoJiee TOIOBHUHEI 3aad.
HEYIOBJIETBOPUTEIHLHO

2 PemeHo MeHEe IMOJIOBUHBI 3a/1a4.

1 He pemeHo HU OJHOM 3a7a4u.



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

OOyuatommiicss pemiaer 3aJaydl W 3alldilaeT X y ceMuHapucta. [Ipomecc 3amuThl 3aKiodaeTcsl B
JEMOHCTPAIMH KOJIa PEIICHNS 33/1a4d U OOBSICHEHUS €ro padoThlI.

HenpaBuibHO pemieHHas 3agada WM 3ajada, WMEIOIAas OIIMOKH, OTHpaBIAETCS Ha J0pabOTKy c
BO3MOXHOCTbIO ~ IOBTOpPHOM  3amurbl. KonMuecTBO MOBTOPHBIX — 3aIUT  pENIaMEHTHPYETCs
npernojaBareneM (CeMUHAPHUCTOM).

3amuTa MOXKET BBIIONHATHCS YOAJIEHHO C HCHOJIb30BAHUEM DHICKTPOHHOM MOYTHI, BHEIIHUM
PEIO3UTOPUEM CUCTEMBI KOHTPOJISI BEPCUI U Ap.



