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: Pa3pa60TKa " aHaJIM3 aJIrTOpUTMOB
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: CuctemHoe OporpaMMUpPOBAHUC U MPUKJIAAHAA MATCMATHUKaA

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

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHbie 3aHsaTus: 60 yac.

CamocrositenpHas padora: 105 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 225, Bcero 3au. ef.: 5

KonmnuecTBo KOHTPONBHBIX padoT, 3a1aHuii: 3

[Iporpammy cocraBui: C.JI. babuues, kaH[. pu3.-Mar. HAyK, JOLEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUH niporpamMupoBanus 07.04.2022



AHHOTANMA

Kypc mpeacraBnser coboil mepByro 4acTh OOJBIIOrO Kypca MO pa3paboTke M aHaimu3y anroputmoB. OHa
CYIIECTBEHHO ONUpaeTcs Ha MaTeMaTHYeCKWil ammapar, TIONy4YeHHBIH CTyIeHTaMu Ha  Kypce
«MaremaTHyecKre OCHOBAHUSI aJITOPUTMOB U CIIOKHOCTb BBIYMCICHUID.

CeMecTp MOCBSIIECH U3yYEHUIO OCHOBHBIX CTPYKTYP JaHHBIX (CTEK, OU4epelb U Mp.) U JUHEHHBIX aIrOPUTMOB.
Kpome Ttoro, wusyuaerca macrep-reopema, U BCE aJITOPUTMbl Ha BBOAMMBIX CTPYKTypax JaHHBIX
COIIPOBOXKAAIOTCS NOAPOOHBIMU OAPOOHBIMH J10KA3aTEIbCTBAMU KOPPEKTHOCTH M ACUMIITOTUKH.

1. leau u 3apauu

eap AUCUMNIMHBI

HensaMu OUCHUIUIMHEI SBISIOTCS MEPBUYHOE O3HAKOMJICHHE CTYAEHTOB C OCHOBHBIMU INPHUHIUIIAMH
INPOEKTUPOBAHUS M aHAINW3a AITOPUTMOB M CTPYKTYp HJaHHBIX, OOydeHHE HaBbIKAaM OOOCHOBAHUS
KOPPEKTHOCTH aJTOPUTMOB, WX IMPAKTUYECKOW pPEATU3ALNNA, TEOPETHUYECKOW U SKCIIEPUMEHTaIbHOW
OLIEHKU X BPEMEHHOHU CJIOKHOCTHU.

3agauu AUCHUILIHHBI

® Hay4YuTh (GOPMYIHPOBATH 33/1a4U B TEPMUHAX M3YUYEHHBIX TEOPUH, BEIOMPATh MOAXOIAIINK aJITOPUTM
JUTSI TIOCTABIEHHOHW 33J1auu;

® M3Y4YUTh TAKHUEC pa3aciibl, Kak xem—m@mum, JAUHaAaMHUYCCKOC MMPOrpaMMHUPOBAHUC U Fpa(l)LI;

® H3Yy4YUTh TAaKUC pas3aciibl, KaK MNPHUKIAIHBIC 3aJ1a49Yd TCOPHH YHCEII U KOM6I/IHaTOpI/IKI/I, ITIOMCKOBBIC
3aa4y Ha CTPOKaX, CKATUC TECKCTA, BBIYHUCIIUTCIIbHAA T€OMETPUS 1 9BPUCTUYCCKUEC AJITOPUTMBI.

® Hay4duTh pa3padareiBaThb KOMIIO3WLUHN QJITOPUTMOB JJIsl PEIICHUS MMOCTABJICHHBIX 3a/a4, OLICHUBATh
CIIOKHOCTH aJITOPUTMOB, BBIOMpATh MOIXOMAAIINE CTPYKTYphl AAaHHBIX MAJsl MOCTABIEHHBIX 3ajad,
peaNr30BBIBaTh AITOPUTMBI Ha s13bIKax nporpammupoBanusi C u C++.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

VYK-2.1 ®opmynupyeT COBOKYHMHOCTh B3aMMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW 1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs, UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee pelIeHHs,
UCXOAsl U3 NEHCTBYIOIMX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CnocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeydaTh IMyTH €€ peleHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA MIPH PelIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITETbHOCTH

poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U MHTEJUJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH) 3a7a4 Ipo(ecCHOHAIBHON JESITENbHOCTU

TEXHOJIOTH4YeCcKoi nHpopManuu 11 pemenns  (OITK-4.2 3HaeT OCHOBHBIE HCTOYHMKU HAYYHO-TEXHUYECKON
(GyHIaMEHTANBHBIX U TIPUKJIAIHBIX 33184 u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH

npodeccuoHaIBHON 1S TeTbHOCTH

[IK-2 Cnioco0GeH caMOCTOSITETFHO WK B [IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAYYHOW PadOTHI,
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
KOJUIEKTUBA OPraHU30BbIBATH M IPOBOIUTD CHoco0bl apryMeHTallH

Hay4YHbIC UCCIICAOBAHUSA U UX anpo6aumo




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

® onpeeNieHus aCUMNTOTUK B O-HOTaNuy;

® OmpeeNICHUs IPOCTEUILNX JIMHEHHBIX CTPYKTYpP JIAHHBIX (CTEK, OUepe/ib, JEK, BEKTOP) U CIIOKHOCTh
00paboTKH 3aIIPOCOB B HUX;

® ITOPUTM OBICTPOH COPTHPOBKH;

® QITOPUTM COPTUPOBKH CIIASTHHEM

® OIIpe/IeNICHNE U MPAKTHYECKYI0 HEOOXOIMMOCTh JICPEBBEB MTONCKA;

* xiaccuuKaIyio u chepbl MPUMEHEHUS Xell-(QyHKIINH;

* OpraHu3alMIO U HCIOJIb30BAHUE XEUI-Ta0IuI;

* yCJIOBHSI BO3HHMKHOBEHHMS 3a/1a41 TUHAMHYECKOTO IPOrPaMMHPOBAHUS;

* CBEJICHHE 33/1a41 TMHAMUYECKOTO MTPOrpaMMUpoBaHus K (GyHKIH bemvana;
* BUJIBI 33/124 JJUHAMUYECKOTO MPOrPaMMUPOBAHHS K METO/IbI MX PELICHHS;

* MOHATHE IpadoOB M OPTaHU3ALUIO HX XPAHCHUS;

* aNropuTMbI 00X0/1a rpados;

* aNTOPHUTMBI HAXOXKJICHHS CIICIIUAIILHBIX 2JIEMEHTOB B Tpadax;

* QITOPUTMBI HAXOXK/ICHHUSI MUHUMAaJIbHBIX OCTOBHBIX JICPEBHEB;

* aNTOPUTMBI HAXOXKICHHUS KpaTJyalIIuX myTer B rpadax;

* QITOPUTMBI HAXOXK/ICHHsI IIOTOKOB B rpadax;

* aNTOPHUTMBI HAXOXKICHHS MHHUMAIILHBIX pa3pe30B M MAaKCUMAJIbHBIX TIOTOKOB B rpadax.
* CTpOTO J0Ka3bIBaTh YTBEPKACHHS O KOPPEKTHOCTH aJITOPUTMOB,

* MPHUMEHATH HEOOXOAUMYIO TEXHUKY ISl PEIICHUS alTOPUTMUYECKUX 3a/1a4;

* OCHOBBI TCOPUH YHCEN B IPUMEHEHHU K HH()OPMAIIOHHBIM TEXHOJIOTHSIM;

* OBICTpBIC ANITOPUTMBI PAOOTHI C ATMHHBIMH YHCIAMHU U MaTPULIAMU;

* NPUMEHECHHUE aJITOPUTMOB TEOPUH YHCEI K 33/1a4aM KPHUIITOTpaum;

* MeTOJ(bl KOMOMHATOPHOTO ITOKMCKA;

* Z-pyHKUMIO U npeuKc-QyHKIUIO U UX IPUMEHEHHE;

* CTPYKTypy JaHHBIX O00p u anroputM Axo-Kopacuk;

* cydduxcHoe nepeBo u cyhHUKCHBINA aBTOMAT;

» anroputmbl cxatust napopmarmu: Huffman, LZ77, LZ78, BWT, Arithmetic coding;
*  QITOPUTMBI BBIYUCIUTEIBHOW T€OMETPUH: HAXOXKICHHUE BBIMYKIOH OOOJIOYKH, TPUAHTYISIHIO,
MIOUCK Ha IJIOCKOCTH.

* MeTOJBI NPUOIKEHHOTO pemenns: NP-cloxHbIX 3a1a4

YMETb:

® OILICHUBATh CJIOXKHOCTh AJITOPUTMOB;
CTPOrO AOKa3bIBaTh YTBEPKACHUSA O KOPPEKTHOCTH AJITOPUTMOB;
HPUMEHATh HEOOXOUMYIO TEXHHUKY JUIS PELICHUs aJITOPUTMHUYECKHUX 3a/1a4;

BJIAJIETh:



® pa3HOOOpa3HBIMU JIEPEBBSIMHU TOMCKAa M METOIMKOM BbIOOpa Hambosee MpeanOvYTUTEILHOTO B
KaXJI0W KOHKPETHOU CUTYaLlUH;

® METoJaMHM J0Ka3aTesIbCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 alnropurMax;

® MeToIaMH JEKOMITO3UIIMY 3a/1a4 Ha 0oJiee IpOCThIE;

® METOIaMH{ CHHTE3a PEHICHUs CIOXKHBIX 33]a4 U3 MPOCTHIX.

* TEXHHMKOH BbIOOpa HEOOXOMUMON XelI-(DYHKINHU AJIsl JaHHON 3a1a4H;

* TEXHUKOM CBelleHUs ypaBHEHUs bemiMana K IporpaMMHOMY KOAy;

* TEXHHMKOM pean3aluil U3y4eHHBIX aJTOPUTMOB Ha rpadax;

* METOJaMHM J0Ka3aTeIbCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 aJIrOpUTMAX;
* METOJaMH JEKOMIIO3ULUH 3a/1a4 Ha 0oJiee MPOCThIE;

* METOJaMM CUHTE3a PELICHMS CIOXKHBIX 3a1a4 U3 IPOCTHIX.

* TEXHUKOH BbIOOpA HEOOXOMUMBIX aITOPUTMOM ISl PELICHHS 3a/1a4 TEOPUH YUCEIT;

* TEXHHUKOH OBICTPOro MoMCKa MH(POPMAIMU B TEKCTOBBIX JaHHBIX;

* yMeHHeM 00paTtuMo peoOpa3oBhIBaTH HHPOPMAITUIO B O0Jiee KOMITAKTHOE MPE/ICTABICHHE;
* METOJIaMH aHAJMUTUYECKOW ITeOMETPHH JUIs PELICHUS 3a1a4 BEIYUCIUTEIbHON TEOMETPHH;

* yYMEHHEM HAaXOAWUTh NPUOIVKEHHBIE PELICHHs CJIOKHBIX 3a]1a4 IBPUCTHYCCKUMH METOIAMHU.

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

4.1. Paznenbl nuctMIiInHbl (MOYIIS) 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 ACUMITOTHKH, MacTep-TeOpeMa. 2 4 9
2 JIuneliHbIe aJTOPUTMBI. 2 4 9
3 JIuneltHbIe CTPYKTYphI TaHHBIX. 2 4 9
4 CopTUPOBKHU U OPSAKOBBIE CTATUCTUKU. 4 8 13
5 3azaua noucka. 2 4 9
6 JlepeBbs U Ky4u. 4 8 12
7 JepeBbs noncka. 6 12 18
8 HepeBo oTrpe3koB, AepeBo dDeHBHKa. 4 8 13
9 Xenr-(OyHKIUY U XCTI-Ta0IUIIbL. 4 8 13
Nroro yacos 30 60 105
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. ACUMIITOTUKH, MacTep-TEOpeEMa.

O6o3HaueHuss B O-moramuu: o-mamoe u  O-Oompmroe, omera-mMajoe u  Owmera-0olbiioe,
Tera-6onmbimoe. HeszaBucumocts ompenenenus O-6onbimoro n Omera-00iporo OT HadaJlbHOTO
casura. Macrep-teopema, npuMep npuMeHeHust 11 pexyppeHTsl T(n) = 3T(n / 2) + O(n).

2. JIuneitHbIe aNTOPUTMBL.




Benenne B xkaanHble anropuTMel. Kputepun NpUMEHHMMOCTH JKaJHBIX aJTOPUTMOB. [loKa3aTenbecTBO
KOPPEKTHOCTHU KaJHBIX aJTOPUTMOB. 3amaun 00 ayJUTOpPHSX M O pe3epBHBIX Komusx. [lonarue o6
aBTOMarax. JleTepMUHUPOBAHHBIM KOHEUHBIH aBTOMAT.

3. JIn"eiHbIE CTPYKTYpHI JaHHBIX.

CTpyKTypBl JaHHBIX CTEK, odepens, BeKTop, Aek. [lonck Ommxaninero Oomnbmero crpasa 3a O(n) B
MmaccuBe. [louck MUHEMYMa B CTeKe M odepeau. MeTon OyXraaTepcKoro y4era Juisi JT0Ka3aTelbCTBa
ACHMIITOTUKH BPEMEHHU 00pabOTKH 3alpoCcoOB B BEKTOPE

4. COpTHUPOBKH U IOPSATKOBBIE CTATUCTUKH.

3amaga coptupoBkHu. OrmnpeneneHue ycToWduBoil copTupoBku. CopTupoBku BcTaBkamu, lllemnma,
comb. CopTupOBKa CIUSHHEM, MTOJCUET YNCIa MHBEPCUH B mepectaHoBke. COPTHPOBKA MOACYETOM,
yCTOMYMBAasi COPTUPOBKA NOJACUYETOM, pauKc-COpTUpPOBKa. bricTpas coprupoBka. Bapuantel JlomyTto
n Xoapa. Ilouck k-w mopsinkoBod crarucTuku. JlepaHmoMu3auus: AETEPMUHHUPOBAHHBIA aJlTOPUTM
OBICTPOH COPTHPOBKH C BEIOOPOM B KaUueCTBE MUBOTA MEIMAHBI MACCHBA MEJIMAH MATEPOK.

5. 3agaya moucka.

O6o06ménnas 3amada moucka. Jluaeinsrii mouck. [louck ¢ cyxenreM 30HbI. J[BOMYHBIN U TPOUYHBIHA
nouck. IlogroroBka mamubix st moucka. CRUD-ctpykrypst mansbix. Croucku. Coucku c¢
POy CKaMHU.

6. JlepeBbs U Ky4H.

Onpeznenenne Ky4d U 3apOcChl, HEOOXoAUMBIe uid 00padoTku. JBonuHas kyua: onepauuu siftUp u
siftDown. BeIpaxkeHne ocTanmbHBIX ONepali 4epe3 JaHHble. ACHMIITOTHKAa BpEeMEHH pabOoTHI.
Heapsort. bunomuaneHbie nepeBbs U OMHOMHUANbHAS Ky4a: CKOPOCTh Pa0dOTHl U MPEUMYIIECTBA IO
CPaBHEHHIO C JIBOMYHOU Ky4eH.

7. lepeBbs moucka.

Omnpenenenue aepesa Moucka, oOpabaTbiBaeMble 3ampochl. TeopeTndeckas peaau3anus U aHaIH3
BpeMeHH paloThl JaepeBbeB: splay-mepeBa, AVL-nepeBa, nexkaproBoro jaepeBa, B-mepeBa Kak
gacTHOro ciy4ast (a, b)-mepesa. IlpakTmueckne NpPUMEHEHHS W TNPEUMYIIECTBA KaXJIOTO THIA
JEPEBLEB.

8. lepeBo oTpe3koB, nepeBo DeHBUKA.

ObpabatsiBacMble 3arpochl B iepeBe OTpe3koB. OTIOKeHHbIe onepauud. [lepeBo OTpe3KOB CHH3Y.
JBymMepHOE 1epeBO OTPE3KOB. /[MHaMUUeCKOEe U IEPCUCTEHTHOE IEPEBO OTPE3KOB. JlepeBo deHBUKA!
OyseBbl omepauuy Hajx OuramMu. MHOrOMEpHOE [EpeBO OTPE3KOB, 3alpOChl K IMOJOTpE3KaM H
HOJIPSMOYTOJIbHUKAM.

9. Xem-pyHKINU U XeUI-TaOIHUIIbI.

XenmpoBaHue BO BHEITHEH maMaTh. [[puMeHeHne XemupoBanus sl 3a7a4 TIOUCK TyOIupyroIencs
nnpopmaunu. Cookoo xemr-Tabnuiibl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast ayTuTOpHs C JTIOCKOH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI



OcHoBHas nuTeparypa
1. Anroputmer : moctpoenue u aHanu3 [Tekct] / T. Kopmen, Y. Jlelizepcon, P. Pusect .— M. :

MITHMO, 2001 .— 960 c.
2. IIporpammupoBanue: Teopemsl u 3axauu [Tekcr], [yue6. nocobue] /A. lens. -M., MITHMO, 2017

3. Auroputmsl [Tekcer] : [yue6. mocobue miist By3oB] / C. Hacrynra, X. [lanagumutpuy, Y. Basupanu ;
niep. ¢ anm. A. A. Kynuxkosa ; mog pea. A. lens .— M. : MIITHMO, 2014 .— 320 c.

JomnonHurensHas aureparypa
He npenycmorpeno

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

L.http://neerc.ifmo.ru/wiki/index.php?title=/luckpeTHas_MaremaTnka, aqrOpUTMbl U _CTPYKTYpHI JAaH
HBIX. «BuknkoHcnekTh», cauT CaHkt-IlerepOyprckoro Yausepcurera UMTO.
2. http://e-maxx.ru/. Maximal algo: nuunbid caT Makcuma MBaHOBa, MOCBAIIEHHBIN AITOPUTMAM U

CTPYKTYpaM JIaHHBIX.
3. https://codeforces.com/. MexayHapoaHas miar¢opma OHIAHH-KOHTECTOB MO0 CIOPTHBHOMY

nporpammupoanuio Ha 6aze CI'Y u UMTO.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

JUJis yCIenHoro OCBOEGHUS IUCHUILTMHBL, CTYACHT UCIIONB3YET CIIEAYIONINE IPOTPaMMHBIE CPECTBA:
KoMmuisATop si3bika C.

9. MeTtoaudeckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO}_IyJ'lﬂ)
B npenogaBaHvu AUCHUIUIMHBI COUYCTAKOTCA IMPAKTUYCCKHUC 3aHATUA B KOMIIBIOTCPHOM KJIACCC U

AOMAalllHUEC 3aJlaHus, COCTOAIIME W3 TCOPETHUCCKUX 3aJad M 3aJad Ha M[IporpaMMHUpOBaHUC C
aBTOMAaTU4YCCKON l'IpOBepKOI/Iv KOPPCKTHOCTHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: C.JI. babuues, kaHp. pus.-mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

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

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
IPOrpaMMHbIE CPEACTBA IIPU PEIIeHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-4 CriocoOeH oCcyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
3a7a4 npodeccHoHAIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajgW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaINH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «Pa3pa60TI<a " aHaJIN3 aJITOpUTMOB» O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:




® onpeeNieHust aCUMNTOTUK B O-HOTaNuy;

® OmpeeNICHUs IPOCTEUILNX JIMHEHHBIX CTPYKTYp JIAHHBIX (CTEK, OUepe/ib, JeK, BEKTOP) U CIIOKHOCTh
00paboTKH 3aIIPOCOB B HUX;

® ITOPUTM OBICTPOH COPTHPOBKH;

® QITOPUTM COPTUPOBKH CIIASTHHEM

® OIIpe/IeNICHNE U MPAKTHYECKYI0 HEOOXOIMMOCTh JICPEBBEB MTONCKA;

* xiaccuuKaiyio u chepbl MPUMEHEHUS Xell-(QyHKIINH;

* OpraHu3alMIO U HCIOJIb30BAHUE XEUI-Ta0IuI;

* yCJIOBHSI BO3HHMKHOBEHHMS 3a/[a4M TUHAMHYECKOTO IPOrPaMMHPOBAHUS;

* CBEJICHHE 33/1a41 TMHAMUYECKOTO MPOTrpaMMHUpoBaHus K GyHKIH bemvana;
* BUJIBI 33/1a4 JMHAMUYECKOTO MIPOrPaMMUPOBAHHS K METO/IbI MX PELICHHS;

* MOHATHE IpadoOB M OPTaHU3ALUIO HX XPAHCHUS;

* aNropuTMBbI 00X0/1a rpados;

* aNTOPHUTMBI HAXOXKJICHHS CIICIIUAIILHBIX 2JIEMEHTOB B Tpadax;

*  QITOPUTMBI HAXOXK/ICHHUSI MUHUMAaJIbHBIX OCTOBHBIX JICPEBHEB;

* aNTOPUTMBI HAXOXKICHHS KpaT4alIIuX myTer B rpadax;

* QITOPUTMBI HAXOXK/ICHHsI IIOTOKOB B rpadax;

* aNTOPHUTMBI HAXOXKICHHS MHHUMAIILHBIX pa3pe30B M MAaKCHUMAJIbHBIX TIOTOKOB B rpadax.
* CTpOTO J0Ka3bIBaTh YTBEPKACHHS O KOPPEKTHOCTH aJITOPUTMOB,

* MPHUMEHATH HEOOXOAUMYIO TEXHUKY ISl PEIICHUS alTOPUTMUYECKUX 3a/1a4;

* OCHOBBI TEOPUH YHCEN B IPUMEHEHHU K HH()OPMAITOHHBIM TEXHOJIOTHSIM;

* OBICTpBIC ANITOPUTMBI PAOOTHI C ATMHHBIMH YHCIAMHU U MaTPULIAMU;

* NPUMEHEHHUE aJITOPUTMOB TEOPUH YHCEI K 33/1a4aM KPHUIITOTpauu;

* MeTOJ(bl KOMOMHATOPHOTO TTOKMCKA;

* Z-pyHKUMIO U npeduKc-QyHKIUIO U UX IPUMEHEHHE;

* CTPYKTypy JaHHBIX O60p u anroput™m Axo-Kopacuk;

* cyddurcHoe nepeBo u cyhHUKCHBINA aBTOMAT;

* anroputMmbl cxatust napopmarmu: Huffman, LZ77, LZ78, BWT, Arithmetic coding;
*  QITOPUTMBI BBIYUCIUTEIBHOW T€OMETPUH: HAXOXKICHHUE BBIMYKIOH OOOJIOYKH, TPUAHTYISIHIO,
MIOUCK Ha INIOCKOCTH.

* MeTOJBI NPUOMKEHHOTO pemenns: NP-clIoxHbIX 3a1a4

YMeThb:
® OILICHUBATh CJIOXKHOCTh AJITOPUTMOB;
® CTPOro JI0Ka3bIBaTh YTBEPKACHUS O KOPPEKTHOCTH aJITOPUTMOB;
® [IPUMEHATh HEOOXOIUMYIO TEXHUKY JJISl pEIICHUs allTOPUTMUYECKUX 3a/1a4;

BJIaJeTh:
® DPa3HOOOpa3HBIMM JIEPEBbSIMHM IOMCKA M METOAMKOW BbIOOpa Hamboee MNPEermoYTHTENBHOTO B
KaKJOW KOHKPETHOW CUTYalUH;
® METOJaMH JI0Ka3aTesIbCTBAa KOPPEKTHOCTH YTBEPKACHUH 00 alropuTMax;
® MeToJaMHM ACKOMITO3MINH 3a]a4 Ha Oosiee MpOCThIE;
® METOaMU CHHTE€3a pEeIIEHUs CJIOXKHBIX 3a7ad U3 IIPOCTHIX.

* TEXHHKOU BBIOOpa HEOOXOMUMON XeNI-(DYHKIIUHU ISl TAHHOW 3a/1a4H;

* TEXHUKOH CBEICHMs ypaBHEHHS beiMaHa K porpaMMHOMY KOIY;

* TEXHHKOW pealn3aliuii U3y4eHHBIX alTOPUTMOB Ha rpadax;

* METOJaMH J0Ka3aTeIbCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 aJlrOpUTMAax;
* MeTOJaMHM JACKOMIIO3UINHU 33/1a4 Ha OoJiee MPOCThIE;

* METOIAMH CHHTE3a pEIICHUs CIOKHBIX 33/1a4 U3 MPOCTHIX.

* TEXHHMKOH BHIOOpa HEOOXOIUMBIX aJTOPUTMOM JUISI PEILICHUS 3a/1a4 TEOPHUHU YHCET;

* TEXHHUKOH OBICTPOro movcka HHGOPMAIMU B TEKCTOBBIX JaHHBIX;

* yMeHHeM 00paTtumMo npeoOpa3oBhIBaTh HHPOPMALIUIO B O0JIee KOMITAKTHOE MTPEICTABICHHE;
* METOJaMM aHAJIUTUYECKOM FeOMETPUM Ul PELIEHU 3aa4 BbIYUCIUTEIbHON IeOMETPUY;

* YMEHHEM HaXOAWTh NPUOMKEHHBIC PEIICHHUS CIIOKHBIX 3a]1a4 3BPUCTHYECKUMHU METOAAMH.

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



JUTSL 2-TO ceMecTpa

1. Onummre anropuTM HaXOXJIEHUS YUCla B yrnopsjoueHHoM maccuBe 3a Bpems O(log m), roe m —
MO3MULIMA YHCIIa B MACCHBE.

2. Ipemnoxurte MakcUMaibHO 3()(EKTHBHBI BapuaHT anroputma radix-COpTUPOBKH 32-OWMTHBIX
grcen. OG0cHy#Te CBOE pelieHue.

3. Ilpemnoxute peann3anuio od4epeau C IMPUMEHEHHEM HEOOXOAMMOro KOJIWYEeCTBA CTEKOB.
Ornpenenute aMOPTU3MPOBAHHYIO CIOKHOCTB OIepaluii enqueue u dequque.

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

[Ipumep 3K3aMeHaIMOHHBIX BOIIPOCOB VISl 2-TO cEMecTpa

Acumnroruku. Onepanuu HaJ, aCUMITOTHKaMU. MacTtep-Teopema.

JleTepMrHrpOBaHHbIN KOHEUHbIH aBromar. Onpenenenue. [Ipumepsl mocTpoeHus.
Crpykrypa naHHbIX cTek. Bapuantel peanuzanuu. AcuMntoTuku. [lepcucTeHTHBIN cTek.
CrpykTypa JaHHbBIX odepenb. BapuanTsl peanusanuu. Peanuzanus ouepeu Ha CTEKax.
3anaua coprupoBku. Keagparnunsie coprupoBku. Masepcun. CoprupoBku lllesnna u comb.

AN

Brictpas coprupoBka. Beibop Bemyiero snemenra. BapuanTsl pazouenus Ha naptuimu JlomyTo n
Xoapa OneHka CI0KHOCTH IIPH PAaHIOMU3UPOBAHHOM BBIOOPE BEAYIIETO 3JIEMEHTA.

7. Anroputm  HaxoxaeHus k-l mopagkoBoil  cratuctukd. OLEHKa  CIIOKHOCTH — IpH
PaHIOMH3HPOBAHHOM BBIOOPE BEYIIETO IEMEHTA.

8. 3amaua mowucka. JIMHEMHBIN MOUCK U MOUCK C Cy)KeHHEM 30HBI. [Ionck ¢ UCconbp30BaHHEM CBOMCTB
JJIEMEHTA.

9. Cassnble criucku. CRUD. Onepaunn CRUD B cinckax. Anroputmsl onepanuii CRUD B ctpykType
JTAHHBIX CIIMCKHU C IIPOITYCKaMHU.

10. bunapnas ky4a. Onpenenenue u covicta. Onepanuu SiftUp u SiftDown. Acumnroruka.

11. Heapsort. Peanuzanus yepe3 momucunupoBannsie onepanuu SiftUp u SiftDown. AcumnToTHka.
[IpumeHnMocCTSb.

12. bunomMuanbHble AepeBbs. buHomuaneHas kyda. Anroputmsel onepauuiit CRUD nan 6uHomMuansHON
kyuell. CpaBHEHUE ¢ OMHAPHOH Ky4eid.

13. HepeBbs noucka. IIpocroe nepeBo nmorcka. ACUMITOTHKA BPEMEHH paOOThl paHIOMHU3HUPOBAHHOTO
BpeMeHH moucka. Onepanus BCTaBKM B KOpeHb. [loBopoTel. Panmommzaiust nepeBbeB IOMCKA.
VYnanenue ysna.

14. Splay-nepeBo. Onepaunn Hax splay-nepeBoM. Acumnrotuka BpemeHu padotst CRUD-onepanmii.
[Tpenmy1ecTBa ¥ HEAOCTATKH 110 CPABHEHUIO C OOBIYHBIM JIEPEBOM MOUCKA.

15. CbOanancupoBaHHBIC JepeBbsi Moucka. Bapuantel OamaHcupoBku. OIlleHKa BBICOTHI JiepeBa B
3aBHCUMOCTH OT OPTaHU3aLNH OalaHCUPOBKH.

16. AVL-nepeBnsi. IloBopoTsl — mMainslii 1 6onbmoi. banancupoBka AVL-nepeBa. AcumnToTryeckas
cnoxxkrocte CRUD-omneparuii.

17. lekapToBsl aepeBbsi. Peanuzanus onepanuii split m merge. Anroputmbel CRUD Hax JlekapToBbIMU
JIepEeBbSIMHU.

18. B- u B+-mepeBbst. Opranuzanus. Ilpumenenue. Anroputmsl CRUD nang B-mepeBbsiMu u ux
CJIO’KHOCTb.

19. lepeBo otpe3koB. Monouabl. Opranuzanud. [Ipsmeie onepanuu u ux peanuszaiusi. OTI0KeHHbIE
onepauuu. JluHaMHueCcKoe JepEBO OTPe3KOB. IlepcuCTEHTHOE 1EPEBO OTPE3KOB.

20. [epeBo ®enBuka. [lobutoBsie onepanuu U ux npuMeHenue ais gepesa Oensuka. Onepanuu Hax
nepeBoM DeHBUKA.

21. O000mEHHBIH OBICTPBIN MOWCK. [lapTHUIIMOHMPOBAHWE MPOCTPAHCTBA MOMCKA. Xenl-(QyHKIIHH.
3anava xemuposanus. TpeGyeMbie cBoiicTBa XenI-(DyHKIMA. YHUBEPCAILHOE XCITMPOBAHHE.

22. Xem-tabnuupl. Opranuzanusi Xem-Tabinil ¢ OTKPBITOH U 3aKpbITON afpecanueil. Pexemmposanue.
AmoptusupoBanHas cioxkHocts CRUD omneparmii.

23. 3ajava pervkanuu gaHHbix. JlepeBo permmukanmn. Roll-xemposanue.
24. ®©unetp bnyma. O6ocHoBanue 3QPEeKTHBHOCTH U IpuMeHeHne. Peanu3zanust. Jleynmikanms.

25. JlokakuTe, YTO HEBO3MOXHO CO3[aTh AJITOPUTM COPTUPOBKU CPABHEHHSMH, AITOPUTMUYECKas
CIIOKHOCTB KoToporo Obuia Ob1 MeHbIie O(N log N).

26. Chopmynupyiite U TOKaXKUTE TEOpeMy 00 YHUBEPCAaTbHOM CEMEHCTBE Xel-PyHKITHH.



27. Jlokaxxute, UTO CpelHsisl BBICOTA CiydailHOTO jaepesa noucka ectb O(N).

[Tpumep 3K3aMeHAMOHHOTO OUIeTa.

1. AnroputM  HaxokAeHus k- mopsgkoBoi  cratUcTUKH.  OlEHKa  CIIOKHOCTH — TPH
PaHIOMHU3UPOBAHHOM BBIOOPE BEIYIIETO AIIEMEHTA.

2. Opranuzanms xeul-Tabiull ¢ OTKPBITOW aapecanueil. AMOPTU3HPOBAaHHAS CIOXHOCTH ONEpaluit
[IOMCKa, BCTABKY, yAAJIECHUS.

Kpurepun onennBanus
OTJINYHO

10 TlomHOCTBIO M BOBpEeMs pellicHBI Bce 3a7auu 0e3 omubOok. [IpoaeMOHCTpUPOBAH TPAMOTHBIMA
MOAXO[ K PEIICHHIO 3a]a4, Peaju30BaHbl ONTHUMAJIbHBIC AITOPUTMBI, KOA O(QOPMIIEH B €IMHOM
y1000u4nTaeMOM CTUIIE

9 TIlomHOCTBIO K BOBpPCMS PCIICHBI BCC 3aaa49A 0¢e3 oImMOOoK. HpOI[eMOHCTpI/IpOBaH FpaMOTHLIfI IoAxXonq
K pCHICHUIO 3aJad, p€aJin30BaHbl OIITUMAJIbHBIC aJITOPUTMBbI

8 TlomHOCTHIO M BOBpEMS PEIICHBI Bce 3a/1aun 0e3 ommoOok. [IpojgeMoHCTprUpoBaH rpaMOTHBIN MOXO0
K pELICHHIO 3a/1a4

XOPOILO
7 TloaHOCTBIO perIeHsl Bce 3a1aqu. JJonyieHsl HeCymeCTBeHHbIE OINOKY.

6 IlomHOCTBIO penIeHO OONBIIMHCTBO 331a4. B HEKOTOPHIX 3a/1adax JOIMYHICHBI M HE UCIPABIICHBI
OIMOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO pelICHO ABE TPETH 3alady. B HEKOTOpBIX 3ajadax JONYIICHBI U HE HCIPAaBIEHBI
OIMOKH, TMOO HEKOTOPHIE 3a/1a4M PELICHbl YACTUYHO.

YAOBJICTBOPUTCIIEHO

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

3 TlonHOCTBIO perieHo Gonee MOJTOBUHBI 3a/a4.

HEYIOBJIETBOPUTEIHHO
2 PemieHo MeHee MOJOBUHBI 3a/1a4.
1 He pemieHo HU OHOM 3a1a4H.

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

ITpn mpoBexeHNM yCTHOTO 3K3aMeHa oOydaromemycsi mpenocraBisercss 30MHHYT Ha IOATOTOBKY.
Onpoc oOyuaromerocst mo OWjeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUYECKUX YaCOB.

Bo BpeMs mpoBeneHus SK3aMeHa 00yJaromrecst MOr'yT I0JIb30BaThCs IPOrPaMMON AUCIUIIIMHBL.



