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10 AMCIMILINHE: BBenenue B mporpaMMHUpOBaHUE U AJITOPUTMBI
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BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 1
KBaJIMpUKALS: GakanaBp
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AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
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[TonroroBka k 3x3ameny: 30 yac.
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AHHOTANMA

Kypc mpexacraBnser co0oil KIACCUYECKYIO YacTh OOJBIIOTO Kypca “ANTOPUTMBI U CTPYKTYpPHI JaHHBIX”. B
Hauaje BBOJATCS OOIIMEe MareMarndecKue OO003HAueHHsI, TO3BOJIAIONME paboTaTh ¢ aCHUMITOTUKAMH U
OIICHHUBATH CIOXHOCTH PabOThI anropuTMoB. CeMecTp MOCBAIIEH H3YUSHUIO CTPYKTYP JaHHBIX, HEOOXOIUMBIX
JUIE  pa3HOOOpa3HbBIX 0Oojiee CIOKHBIX anropuTMmoB. [Ipocreliime CTPYKTYpbl CTEK, OYepelb, BEKTOp
aHANMM3UPYIOTCA Ha TnpeaMmeT 3¢GGEKTUBHOCTH W BPEMEHH BBIMONHEHHS. BBomATcs Kydd (IBOMYHAS,
OnHOMHabHAS U (pUOOHAUYKEBa), OMUCHIBAIOTCS TPAHUIIBI UX MPUMEHUMOCTH. M3ydaroTcs JiepeBbsl MOHUCKa
(splay, AVL, nexaproBo, B-mepeBo) BMecTe C TOAPOOHBIMU JOKa3aTebCTBAMU KOPPEKTHOCTH U
ACUMITOTHKH, a TaKXe C OMHCAaHHEeM MPHUKIAJHBIX MPEUMYIIECTB KaxJA0W CTPYKTypbl. PaccMmarpuBaroTcs
HanOoJiee YHUBEPCAIBbHBIE TEXHUKA OOpabOTKM 3ampocoB: XdOUI-TAONHIBI, NIEPEBBS OTPE3KOB, JIEPEBBS
denBuka (B TOM YHCIIe MHOTOMEpHBIC), pa3peKeHHbIEe TaOmuIbl. B paMkax paccMaTpuBaeMbIX TeM
OTTAYMBAIOTCSl PA3JIUYHBIE TEXHUKH OLECHKU BPEMEHHOM CJIOXHOCTH aJITOPUTMOB: METOJ MOTEHIUAJIOB U
MeTon Oyxrantepckoro yuéra. Kypc B I1eoM paccyWTaH Ha W3ydeHHe Oa30BBIX CTPYKTYp, pealu3aius
KOTOPBIX TpeOyeTcss BO MHOXKECTBE O0Jiee MPOABUHYTHIX aJTOPUTMOB.

JlucuuIuinHa BKITFOYAaeT MOAPOOHOE OCBEIICHHE TEOPETUIECKON CTOPOHBI aJlTOPUTMOB, pa3dop U TPEHUPOBKA
pelIeHH IPaKTHYECKHUX 33j1ad, a TaKXKe IPeroaraeT caMOCTOATEIbHOE U3YUCHNE CTYJICHTaAMHU Marepuaia
npeaMeTa 4Yepe3 pelleHHe OMAIlHUX TEOPEeTHYECKMX W MpaKTHUeCKuX 3amad. s ocBoeHus Kypca
HEOOXOMMMbI 0a30Bble MOHHUMAHWS O TOHATHU allTOpUTMa M PaboTe KOMIBIOTEpa; Takke Tpedyercs
JOCTAaTOYHAS MTOJJKOBAHHOCTH B IMIPOCTEUIINX ONPEICICHUSIX U TEPMUHAX JUCKPETHONH MaTeMaTHKU

1. leau u 3apauun

eap AUCUMNIMHBI

® [IEPBUYHOE O3HAKOMIIEHHE CTYACHTOB C OCHOBHBIMH IPUHIMIIAMU IPOECKTHPOBAHMS M aHaIHM3a
JITOPUTMOB U CTPYKTYP JAHHBIX;

e oO0yyeHue HaBbIKAM OOOCHOBAHUS KOPPEKTHOCTH AQJIrOPUTMOB, MX IPAKTUYECKOW pealn3aluy,
TEOPETUYECKOM U IKCIICPUMEHTAILHON OIICHKH X BPEMEHHOU CIIOKHOCTH.

33]13‘[1/[ JAUCHUIIINHBI

° Hay4uTh (POpPMYyIHpOBaTH 3aJaud B TEPMUHAX H3YUYCHHBIX TEOPUH, BBHIOMpATh MOAXOISAIIMNA
JITOPUTM JJIs [IOCTaBJIEHHON 3aa4y;

® HayuyuTh pazpabaTbiBaTh KOMOMHALIMU aJTOPUTMOB JUIS PELICHUS TOCTABICHHBIX 3a/1a4, OLICHUBATh
CIIOKHOCTH aJITOPUTMOB, BBIOMPATh MOAXOIAINNE CTPYKTYpBl IAHHBIX JUIl IOCTAaBJICHHBIX 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 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpouTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

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

OIIK-5.1 Bnageet Ha mpakTHKe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-5.2 CnocoOeH OIEHHMBaTh KOHLEMUUH W aTpUOyTHI
KayecTBa NPOrPaMMHOrO  oOecreueHust  (HaJeKHOCTH,
0e30MmacHOCTH, yHOOCTBAa HCIOJIB30BaHUSA), B TOM YHCIE
poNib  JIIOZieH, IPOLIECCOB, METOAOB, HWHCTPYMEHTOB H
TEXHOJIOTHI1 00eCTIeueH s KauecTBa

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




[IK-3.1 Pa3znu4yaer cUHTaKCHUC SI3BIKOB MPOTPAaMMHUPOBAHUS,
[1K-3 CnocoGen mpoeKTUpOBarh, OCOOCHHOCTH NPOTPaMMHPOBAaHUS Ha ITHX  S3bIKaXx,
paspabaTbiBaTh, NHTETPUPOBATH, IIPOBEPSTH HA |CTAHIAPTHBIC OMOIMOTEKH SA3BIKOB IPOrPAMMUPOBAHHUS
paboTocnocoOHOCTh MPOrpaMMHOE [IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
obecreyenne HaIlMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHMYECKOIO
3aJaHUs

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!

® ornpe/eeHs acCUMITOTHK B O-HOTaluy;

®  onpeneleHHs MPOCTEHIINX JIMHEWHBIX CTPYKTYp IAHHBIX (CTEK, O4epeib, BEKTOp) W BpeMeHa
00paboTKH 3aIIPOCOB B HUX;

® JITOPUTM OBICTPOIT COPTUPOBKHY;

® Ornpe/eeHUe ¥ IPAKTHYECKY0 HEOOX0AUMOCTD JIEPEBbEB ITOHUCKA.

® OILICHUBATh CIOKHOCTh AJITOPUTMOB;
® CTpPOro JI0Ka3blBaTh YTBEPIKIEHUS O KOPPEKTHOCTH AJITOPUTMOB;
® [IPUMEHATh HEOOXOIUMYIO TEXHHUKY JJISl PEIICHHUS aITOPUTMUYECKHX 3a/1a4.
BIIAJIETh:
®  pa3HOOOpa3sHBIMHU JIEPEBbSIMU IOMCKA M METOAMKOW BhIOOpa HamOolee MpPEeANOYTHTEIHHOIO B
KQXJI0M KOHKPETHOM CUTYaLllH;
® METOAaMU JI0Ka3aTeIbCTBa KOPPEKTHOCTU YTBEPKACHUN 00 anropuTMax;
e npuéMamu cBeleHHs O0IIMX 3a1a4 K 00jiee KOHKPETHBIM U IIPOCTHIM.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 ACHUMITOTHKH, MacTep-TeOpeMa 4 4 2
2 JIuneltHbIe CTPYKTYPBI TaHHBIX 4 4 2
3 CopTHUPOBKH U MOPSAKOBbIE CTATUCTUKU 6 6 4
4 Kyun 4 4 2
5 JepeBbs moucka 4 4 2
6 HepeBo oTpeskoB, aepeBo denBrka 4 4 2
7 Xomi-Tabnuiiel, GuibTpsl byma 4 4 4
Nroro gacos 30 30 18
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

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

1. ACUMIITOTHKH, MacTep-TeopemMa




O6o3naueHuss B O-mHoramuu: o-mamoe u  O-Oombmoe, omera-mMajoe u  Owmera-0olbiioe,
Tera-6onmbimoe. HeszaBucumocts omnpeneneHust O-0onbimoro u Omera-00ibII0r0 OT Ha4ajIbHOTO
casura. Macrep-teopema, npuMep mpuMeHeHust 11 pekyppeHTsl T(n) = 2T(n / 2) + O(n).

2. JIuneitHbIe CTPYKTYphI JAaHHBIX

CTpyKTypBl JaHHBIX CTEK, odepenb, BeKTop, Aek. Ilonck Gmmxaiimero Oombmero crmpasa 3a O(n) B
MmaccuBe. [louck MUHEMyMa B CTeKe M odepeau. MeTon OyXraaTepcKoro y4éra Juis JT0Ka3aTelbCTBa
ACHMIITOTUKH BPEMEHU 00pabOTKH 3apOCOB B BEKTOPE.

3. CopTUpOBKY U MOPSAKOBBIE CTATUCTUKU

3amaua coprupoBku. OmnpenencHue cTaOWIBHON cOpTUPOBKUA. COPTHPOBKA CIHMSIHUEM, IMOJACYET
Yrciia MHBEpPCHid B niepectaHoBke. CTaOuiibHasi COPTUPOBKA NoacuEToM, udposas copruposka LSD.
BreicTpasi copTupoBka coO CIy4ailHBIM BBIOOpDOM MHUBOTA, IMOWCKA K-H MOPSIKOBOM CTaTUCTHKH.
HepangomMuszanus: NE€TEPMHUHUPOBAHHBIA AJITOPUTM OBICTPOH COPTUPOBKH C BBIOOPOM B KauecTBE
[IMBOTA MeJIMaHbl MACCHUBA MEJUAH IATEPOK.

4. Kyuun

Onpenenenne Kyud U 3ampochl, HeoOXoauMble it 00paboTku. JIBondnas Kyda: onepanuu siftUp u
siftDown. BelpaskeHne OCTaNbHBIX OlEpalMid 4Yepe3 JaHHble. ACHMITOTHKA BPEMEHH pPaOOTEHI.
buHoMunanbHbIE JepeBbsi 1 OMHOMHUAIbHAS Ky4a: CKOPOCTh PA0OTHl M IPEHMYIIIECTBA [0 CPABHEHHIO
¢ IBOMYHOMU Ky4el. DuOoHau4neBa Kyda: aCHMIITOTHKA C IIOMOIIBIO METO/Ia OyXTrajaTepCcKoro y4éra.

5. HepeBbs noucka

Ompenenenue aepeBa Moucka, oOpadaTeiBaeMble 3arpochl. TeopeTudeckas peanu3anysi U aHalu3
BpeMeHH paboThl JaepeBbeB: splay-mepeBa, AVL-nepeBa, amekaproBoro paepeBa, B-nmepeBa kak
gacTHOTOo ciy4as (a, b)-mepeBa. IIpakThueckue TPUMEHEHHS M TPEHMYIIECTBAa KaXKJAOTO THIA
JIePEBHEB.

6. JlepeBo oTpe3koB, nepeBo DeHBuKa

OOpabarbiBaeMble 3arpochl B jAepeBe 0Tpe3KoB. OTIOKeHHbIE onepauuu. [lepeBo OTpe3KoB CHU3Y.
JIByMepHOE JIepeBO OTPe3KoB. JIMHaMHYEeCKOe U TIEPCUCTEHTHOE IepeBO OTpe3koB. JlepeBo DeHBuKa:
OyneBbl omepanuu Hajg OuTamMu. MHOTOMEpHOE JAEpeBO OTPE3KOB, 3alpPOCHl K IMOJOTPE3KaM H
MOATIPSIMOYTOTEHUKAM.

7. Xom-tabnunsl, GuiasTpsl biayma

3agaga xsmmpoBaHus. OnpeneneHnss COBEPUICHHOTO M YHHBEPCAIBHOTO CEMENCTBA X3I-(DYHKIHH.
BeposiTHOCTD KOMmM3uM. X3MI-TaONuIbl ¢ OTKPBITON agpecanueil, Xom-Tabaunbl METOAOM LIETOYeK.
[BoliHoe x3mupoBanue. @uibTpbl biayma: NpUMEHEHUS U peaInu3anusl.

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

YueOHast ayTuTOpHs C TOCKOH U MIPOEKTOPOM
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. Anroput™mer: moctpoenue u aHanu3 [Texct] : [yueOnuk ains 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 st By3oB] / C. Hacrynra, X. [lanagumutpuy, Y. Bazupanu ;
nep. ¢ anr1. A. A. Kynuxkosa ; oz pen. A. enss — M. : MITHMO, 2014 .— 320 c.



4. BeneHne B TEOPHIO aJrOPUTMOB M CTPYKTYP JAHHBIX, DJIEKTPOHHAS BEPCHS IEYaTHON MyOIMKAIUN
/ M. A. Babenko, M. B. JleBun. — Mocksa, MITHMO, 2016

JlononHuTeNbHAS TUTEpATypa
1. I'poxaem anroputmsel / A. bxaprasa. — Cankr-IlerepOypr: [Tutep, 2017.
2. Anroputmel: ioctpoeHue u aHanu3 [Tekcr], [yaeOnuk mis By308] /T. Kopmed [u ap.] ; [mep. ¢ aHTIL.
U. B. Kpacuxosa u ap.]. Cankr-IlerepOypr, Juanexruka, 2019
3. CtpykTypbl 1aHHBIX 1 anroputmsel Java [Tekct] : [yue6. mocobue mis By3oB] / P. Jladope ; [nep. ¢
aur. E. Marseesa] .— 2-e m3n. — CIIG. : ITutep, 2011 .— 701 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

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

2. http://e-maxx.ru/. Maximal algo: nuunblii caiit Makcuma MBaHOBa, MOCBSIILEHHBIN alrOpUTMaM 1
CTPYKTYpaM JIaHHBIX.

3. https://codeforces.com/. MexyHapoaHas TuiaT)opMa OHJIAHH-KOHTECTOB 110 CIIOPTUBHOMY
nporpammuposanuio Ha 6aze CI'Y u UMTO.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

JUis yCIIeIHOro OCBOEHUS AUCLUIUIMHBL, CTYAEHT UCIIOJb3YyEeT CIEAYIOLIME IPOrpaMMHbIE CPEICTBA:

® KOMIOWIATOD sA3bIKa C++.
9. MeTonuueckHe yKa3aHus 151 00y4alomMXCsi 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

IIporpamma Kypca B pasienie «caMoCTOsITenbHas paboTa» 00O03HauyaeT MHHUMAIbHO HEO0OXOIMMOE
BpeMs JIUIst pabOThI CTyeHTa HaJl TeMoi. CaMocTosiTeNbHast paboTa BKIIFOYAET B ceOsl:

*  mpopaboTKy y4yeOHOro marepuasia (IO KOHCIIEKTaM JICKIMi, y4eOHOW W HAy4HOU JuTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4eHHUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

* BBINOJIHCHNE JIOMAIIHUX 3aJaHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 1

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

Pa3paborunk: B.B. KypeHkoB, npemnonaBareinb



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 aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

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

OIIK-5.1 Brnageer Ha MpakTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-5.2 CrocoOeH OICHMBaTh KOHICIIMM U aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecricueHus  (HAACKHOCTH,
0e30MmacHOCTH, ymoOCTBa HCMONB30BaHUS), B TOM YHCIC
poOJb JIIOZICH, MPOIECCOB, METOAOB, HWHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

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

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.1 Paznn4aer CHHTaKCHC SI3BIKOB MPOTrPaMMUPOBAHUSA,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHbIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[MK-3.2 Ymeer BbIOWpaTh SI3BIKM MPOTPAMMUPOBAHUS IS
HAIMCaHUsl MPOrPAMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a7laHus

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC HU3YUCHUA JUCHUIIINHBI «BBC,[[GHI/IC B MOpOrpaMMHUpPOBAHUC U AJITOPHUTMEBD» 06yqa10mnﬁc51

JOJIKCH:

3HATb:

® orpejereHus acuMITOoTUK B O-HoTaluy;
®  OmpeneNeHus] MPOCTEHIINX JHUHEHHBIX CTPYKTYp NAHHBIX (CTEK, Ouepelb, BEKTOP) U BpeMeHa

00paboTKH 3aIIPOCOB B HUX;
® JITOPUTM OBICTPOIl COPTUPOBKH;

® OIIpezeICHNe U MPAKTUIECKYI0 HEOOXOJMMOCTD I€PEBbEB MOUCKA.

® OLCHHMBATh CIIOXKHOCTh aJITOPUTMOB;

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

BJIad€Th:

® pa3HOO6pa3HBIMI/I ACPCBbAMU TIOMCKAa U MeTO,Z[HKOﬁ B1>160pa HauOoJjee OpeaAnOYTUTCIIBHOTO B

KaXJI0M KOHKPETHOM CUTYaLllH;

® METO/IaMHU JJ0Ka3aTelIbCTBA KOPPEKTHOCTH YTBEPKACHHUHI 00 alropuTMax;
® mpuéMaMu CBeJeHHS O0IIMX 3a/1a4 K 00jiee KOHKPETHBIM U TIPOCTHIM.

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

1. Tlyctb ¢ > 0 -- xoHcTanTa. Jlokaxwure, 4to pemenue pekyppentsl T(n) = T(n/3) + T(2n/3) + cn

BenET cebs kak Omega(n log n).

2. PaspaboraiiTe cTeK, KOTOPBHIH yMeeT MpHOABIATh KO BCEM XPAaHAIIMMCS 3HAYSHUSIM IPOU3BOJIBHYIO
nonpaBky X 3a O(1). MHpIMH clOBaMH, HY)KHO pEaln30BaTh OMNEPALMIO YBEIMUYCHHS] BCEX YHCEN B

CTCKC Ha X.

3. B 2n - | smukax nexar sOJIOKM M amenbCHHBL. TpeOyercss BHIOpaTh N SIIMKOB TaK, YTO B HHUX
OKa)KeTCsI He MEHee IOJIOBHHBI BCeX SI0JOK M HE MEHee IMOJIOBHHBI BCEX allesIbCMHOB. JloKakuTe, 4To

TaKo# BBIOOP BCET/Ia CYIIECTBYET.




4. JlBowuHas Ky4a C MUHUMYMOM B KOpHE Ha N 3JE€MEHTaX PacrojioKeHa B MaMsTH B BUJIE MacCHBa.
[To uncny k naiimute muauManbHble k amemenToB B kyue 3a O(k log k).

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

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. o naHHOMY YHCITy N HAHIUTE BCE Maphbl [ENbIX MOJOKUTENBHBIX Yncen (a, b), Takue uTo a <=b <=
n, u a | b. OeHnTe aCUMITOTHYECKOE TIOBEIEHUE YHCIIa TAKUX T1ap.

5. Yucno 0 3amumcano B n-paspsiuHoil aBomuHoi cucreme. K Hemy 27{n} - 1 pa3 npubasisercs
enuHMIa. bynem cumtarh, 4TO BpeMs, HEOOXOOMMOE Ha NMPUOABICHHE EAMHUIIBI, PABHO KOJINYECTBY
€IVMHUI B IBOMYHON 3alTUCH YHMCIIA, KOTOPBIE CTAHOBATCS HyMIsIMHU. OLIEHUTE CPETHIOI0 CIIOKHOCTD BCEX
Takux onepauuil. Kakue onepauuu sBIsIOTCA cCaMbIMU JIIIEBBIMU, & KAKUE -- CAMBIMU JOPOI'MMH.

6. [Ipeanoxure MeToa XpaHEHHsI MUHUMAJIBHOTO 3HAYEHHS B OYepely ¢ IMOMOIIbIO CTPYKTYphI deque.
Eciu x ouepenn nocTymuiio n 3anpocoB, BpeMs padoThl POrpaMMBbl IOJKHO cocTaBiaTh O(n).

7. Hanomuum, uto mpouenypa Partition(A, x) nmepeynopsiiourBaeT JIEMEHTHl MaccuBa A Tak, 4TO
CHayajla UIYT BCE IEMEHTHI, HE IIPEBOCXOJSIINE X, B HEKOTOPOM IOPsIKE, a 3aT€M -- BCE JIEMEHTBI,
oonpme X. [lokaxkwure, kak peanuzoBath Partition(A, x) ¢ mpusiedenuem O(1) DomMOTHUTEIHHON
HaMSTH.

8. Jlemma o koppektHOCTH siftDown u siftUp.
9. JIBymepHOe JIepeBO OTPE3KOB CHHU3Y: MPUOaBICHNE B TOUKE U CyMMa B IPSIMYTOJIbHUKE.
10. ®unpTpsl biyma: acUMOTOTHKA U KOPPEKTHOCTb.

buner Nel
1.®ubonauumena kyua: onepanuii decreaseKey. ACHMITOTHKA U KOPPEKTHOCTb.
2. Jlemma o xoppektHoctH siftDown u siftUp.

Buner Ne2

1 Ilpennoxxute METOJ XpaHEHUS! MUHHMAJIBHOTO 3HAYEHUsS B OYEpeqy C MOMOINBIO0 CTPYKTyphl deque.
Eciu x ouepenn nocTymuio n 3anpocoB, BpeMs padoThl POrpaMMBbl IOJKHO cocTaBiaTh O(n).

2. Huxnass OILICHKA Ha YHCJIO CpaBHeHI/Iﬁ B COPTHUPOBKC, OCHOBaHHOH Ha CpaBHCHUIX.

Buner Ne3
1. IsyMepHOE JepeBO OTPE3KOB CHU3Y: MPUOABIICHUE B TOUKE U CyMMa B MIPSMYTOJIbHUKE.
2. Ynmanenue B Kyue (110 yKa3aTelto U M0 3HAYSHUIO).

Kpurepun oneHuBaHus
Onenka bamner Kpurepun
OTJIIMYHO
10 TlomHocTh0 M BOBpeMsi pelIeHbI Bce 3agauu Oe3 omubOok. [IpogeMOHCTpUpOBaH TPaMOTHBIM

MOAXOJ K PpEIICHHI0 3ajJa4, Peajn30BaHbl ONTUMAJbHBIC AITOPUTMBI, KOA O(QOpPMIIEH B EIHHOM
yA000YHTaEMOM CTHIIE

9 TlonHOCTHIO M BOBpEMsI pEIIEHBI Bee 3aa4yn 0e3 omnbok. [IpogeMoHCTpUpOBaH rpaMOTHBIN TTOAXO/
K pELICHHIO 331a4, pEaln30BaHbl ONITUMAJIbHBIE AJITOPUTMBI

8 IlomHOCTBIO M BOBpPCMs PCIICHBI BCC 3a1a41 0¢e3 omMOOoK. HpOILeMOHCTpI/IpOBaH FpaMOTHBIfI 18(0)19.(0)I
K pCHICHUIO 3aaa4

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

6 TlonHOCTBIO pemieHo OONBIIMHCTBO 33j]ad. B HEKOTOpHIX 3ajadax JOMYMIEHBl U HE UCTPABICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHYHO.

5  TlomHOCTBIO peIIeHO IBE TPETH 3aJa4y. B HEKOTOpBIX 3ajadyax IOMYIIEHbl M HE HCIPABIICHBI
OIUOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUYIHO.

YIOBJIETBOPUTEIILHO



4 TlomHOCTBIO penieHo Ooliee MONOBUHBI 33/1ad. B ocTanbHBIX 3a7a4ax JOMYyIIEHbl ¥ HE UCTIPABIICHEI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHYHO.

3 TlomHOCTBIO pemieHo OoJiee TTOIOBHUHEI 3aa4.
HEYIOBJIETBOPUTEIHLHO

2 PemeHo MeHEe IMOJIOBUHBI 3a/1a4.

1 He pemeHo HU OJHOM 3a7a4u.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

OOyuaromuiicst permaer 3aJa4d ¥ 3alluiiaeT UX y ceMuHapucrta. [Ipomecc 3aliuThl 3aKiIoYacTcst B
JIEMOHCTPAIMH KOJIa PEIICHHS 33/1a4U U OOBSICHEHUS €ro padoTHlI.

HemnpaBuibHO pelleHHas 3ajada WiIM 3ajada, MMEomlas OIIMOKM, OTIpaBiseTcs Ha J0paboTKy ¢
BO3MO)KHOCTHEO ~ TIOBTOPHOW  3amMThl. KONWYecTBO TMOBTOPHBIX  3alIUT  PErIAMEHTHPYETCS
nperno/aBareineM (CEeMUHAPHUCTOM).

3amuTa MOXKET BBIIOJNHATBCS YAAIEHHO C KCHOJB30BAHUEM DIICKTPOHHOW IIOYTHI, BHEIIHHM
PETO3UTOPHEM CHCTEMBI KOHTPOJISI BEPCUH U JIp.



