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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [IpakTukym 1o pa3zpaboTKe 1 aHAIHU3Y aJTOPUTMOB
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpPOBaHUE U TIPUKJIAIHAS MaTeMaTHKa

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

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

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

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUN niporpamMupoBanus 07.04.2022



AHHOTANMA
Kypc cymecrBeHHO onupaercs Ha MaTeMaTHYECKUH amnmapar, IOJMyYeHHbIH CTyJEHTaMH Ha Kypce
"MareMaTr4ecKue OCHOBaHMS aJTOPUTMOB U CIOKHOCTb BBIYHCICHUN" M B KAUE€CTBE TEOPETUUECKON OCHOBBI
- Ha Kypc "Pa3paboTka u aHaIHM3 aNroOpuTMOB".
B HéM 3akperuiiorcs Ha NMPaKTUKE BCE TEOPETUUECKHUE ITOJIOKEHMS, BBIIBUHYTHIE HAa YKa3aHHBIX Kypcax.
Peanu3ytorcst Bce HeoOXoanmble 0a30BbIe CTPYKTYPHI JAHHBIX - CTEK, JEK, odepeb, BeKTop. Iloka3siBatoTcs
BapHaHThl PEATTN3ALUH STUX CTPYKTYP JAaHHBIX, AaHAIU3UPYETCSI CI0KHOCTD.
JlucruIivHa BKIIIOYAaeT MOAPOOHOE OCBEIICHUE TEOPETUYECKOW CTOPOHBI AITOPUTMOB, pa30op M TPEHUPOBKA
pEIIeHUI MPaKTHYECKUX 3aad, a TaKXKe MPEeIoiaraeT caMOCTOSITEIbHOE N3yUeHHE CTYIEHTaMH MaTepualia
[IpeaMeTa 4yepes3 pelleHue JOMAIIHUX TEOPETUUECKUX U IPAKTUYECKUX 3aay.

1. lean u 3apa4un

Henp AucoMnInHbI

HenssMu AMCLUIUIMHEL SBJSIOTCS IPUBUTHE IPAKTUUYECKUX HABBIKOB IIPU IPOSKTUPOBAHUU M aHAJIM3E
aJIrOPUTMOB M CTPYKTYp [aHHBIX, BOCHUTaHHE IWCLHUIUIMHBI IPOrPaMMHPOBAHMS, OCHOBAaHHOW Ha
pasnesnieHuH 3a1ad Ha Oosiee MPOCThIE C MOCIEAYIOIIUM HX CHHTE30B, MOATOTOBKA CTYACHTOB C
MPaKTUYECKOM pealn3alyiel allrOpuTMOB U CTPYKTYp JAHHBIX, IPUMEHSAIOINXCS I PEIIeHUs 3a1ad
Ha TeMBbI Xell-pyHKIMH U Xel-TabInLl, IMHAMUYECKOTO IPOrpaMMHUpPOBAaHUS U rpadoB. 3aKperIsoTcs
HABBIKM TOCTPOCHHUSI AJTOPUTMOB M3 YK€ HM3BECTHBIX COCTABHBIX YacTei, HABBIKM OOOCHOBAHUS
KOPPEKTHOCTH aJITOPUTMOB, MX IPAKTHYECKOU pealln3allid, TEOPETUYECKOM U IKCIEPUMEHTAIbHOU
OLICHKM HUX BPEMEHHOM CIIO)KHOCTH, O3HAaKOMJIEHHE CTYAEHTOB C CJIOXHBIMH aJTOPUTMaMH,
[IPUMEHAEMBIMU B MPAKTUYECKOH NIEATENbHOCTU: 3a/laud U3 TEOPUHU YMCEJl, IIOUCKA JaHHBIX, CXKATHUs
nH(pOpMAaLIHU, BEIYUCIUTENFHON T€OMETPUH M 3BPUCTUYECKUE AITOPUTMBI PEIICHUS CIIOXKHBIX 3a/1ad.
3aKpeIUsIIoTCd HaBbIKM IIOCTPOEHMSI aJIOPUTMOB U3 YK€ HM3BECTHBIX COCTaBHBIX YacTel, HaBBIKU
00OCHOBaHMSI KOPPEKTHOCTH aJTOPUTMOB, HX MPAKTHUECKOW pealu3ali, TEOPETHUECKOW U
SKCIIEPUMEHTAIbHOU OLIEHKU UX BPEMEHHOU CIIOKHOCTHU.

3agaum AU COMIIHHBI
® Hay4YuTh (GOPMYIHPOBATH 33/1a4U B TEPMUHAX M3YUEHHBIX TEOPUH, BEIOMPATh MOAXOIAIINK aJITOPUTM
JUTSI TIOCTABIEHHOW 33J1auu;
® Hay4yuTh pa3palaThlBaTh KOMIO3UIMM AJITOPUTMOB AJISl PEIIEHHs MOCTABIEHHBIX 3aJa4, OLIEHUBATh
CIIOKHOCTH QJITOPUTMOB, BBIOHMPATh MOAXOISAIIME CTPYKTYPbl JNAHHBIX JUIA TOCTaBJICHHBIX 3ajad,
pean30BbIBaTh AJITOPUTMBI Ha sA3bIKE porpaMmupoBanust C.
® 3aKpenuTh Ha TPAKTHKE TaKue pasfeibl AITOPUTMHMKH, KaK Xell-TaOnuIbl, AMHAMHYECKOEe
MpOrpaMMHpOBaHuE U rpadbl;
® Hay4yuTh pa3palaThlBaTh KOMIO3UIMM AJITOPUTMOB AJISl PEIIEHHs MOCTABIECHHBIX 3aJa4, OLIEHUBAThH
CIIOKHOCTH QJITOPUTMOB, BBIOWMPATh MOAXOISAIIME CTPYKTYPbl NAHHBIX JUIA TMOCTaBJICHHBIX 3ajad,
pean30BbIBaTh ATOPUTMBI Ha sA3bIKax porpammuposanus C u C++.
® I3y4nTh TAaKUE pa3/ielibl, KaK MPHUKJIAJHBIE 337a4d TEOPHHM YHMCEN U KOMOMHATOPHKH, MOUCKOBBIC
3a/laud Ha CTPOKAaX, CKaTHE TEKCTa, BEIUNCIUTENbHAS T€OMETPUS U IBPUCTHUECKHE aJITOPUTMBI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[HﬁI

Ko 1 HanmMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIUN
OIIK-1 CniocobeH npuMeHSTh OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peIeHUs

oOnacT (pU3MKO-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 IIPH PEeLIeHUH 3a1ad  |obOnactu (cdepe) npodeccHoHaNbHOMN AesITeIbHOCTH

poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH




OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U UHTEJUIEKTYaJbHOIO aHalu3a MH(OpPMAlUM IPU PELICHUU
00pabOoTKy HayYHO-TEXHUYECKOH U (MJIH) 3a]1a4 MPO(YECCUOHANBHON NESTENLHOCTH

TEXHOJIOrH4eCcKor nH(opmanuu st pemieHuss  |OITK-4.2 3HaeT OCHOBHBIE HCTOYHUKM HAYYHO-TEXHMYECKOM
(yHmaMeHTANBHBIX W NPUKJIAIHBIX 337189 u (W) TeXHoJoruuecko wuHpopManuu B 00JIACTH

npo(eCcCUOHAIBHOI eSTeIbHOCTU

IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW pPadOTHI,
KaueCTBE 4IeHA (PyKOBOAUTEIS) MAJIOTO MeTogsl cOopa UM aHalM3a IIOJMyYEHHOIO MaTepHala,
KOJIJIEKTUBA OPraHU30BbIBATh U IIPOBOIMTH CII0COOBI ApryMEHTALUH

HAY4YHBIC UCCIICAOBAHUSA U UX anp06auI/Ho

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

* ONpeJesieHus aCCUMNTOTUK B O-HOTaIUH;

* CIocoObl peaan3aluy U IPUMEHEHHUS IMHEHHBIX CTPYKTYp JaHHBIX;

* aJNrOpUTMBI OBICTPOH U MOPa3PAIHOI COPTUPOBKU U UX NPUMEHECHHUE;

* METOJIbI HOCTPOCHHUS 1 OCHOBHBIC CBOMCTBA JIEPEBHEB ITOMCKA;

* xiaccuuKaIuio u chepbl MPUMEHEHUS Xell-(QyHKIINH;

* OpraHu3alHIO U HCIOJIb30BAHUE XEUI-Ta0IuI;

* YCIIOBHS BOSHMKHOBEHHMS 33a4i TMHAMUYECKOTO ITPOTPaMMHUPOBAHMS;

* CBEJICHHE 33/1a41 TMHAMUYECKOTO MTPOrpaMMUpoBaHus K GyHKIH bemvana;

* BHIBI 33/1a4 TMHAMUYECKOTO IPOTPaMMHUPOBAHMS M METO/IbI MX PEILICHHUS;

* MOHATHE IpadoOB M OPTaHU3ALUIO HX XPAHCHUS;

* aNropuTMBbI 00X0/1a rpados;

* aNTOPHUTMBI HAXOXKJICHHS CIICIIUAIILHBIX 2JIEMEHTOB B Tpadax;

* aJNTOPUTMBI HAXOXKICHUS MUHUMAJIbHBIX OCTOBHBIX JCPEBHEB;

* aNTOPUTMBI HAXOXKICHHS KpaT4alIIuX myTed B rpadax;

* aJNrOpPUTMBI HAXOXIEHHS OTOKOB B rpadax;

* aNTOPHUTMBI HAXOXKICHHS MHHUMAIIBHBIX pa3pe30B M MAaKCHUMAJIbHBIX TIOTOKOB B rpadax.
* CTPOTO JA0Ka3bIBaTh YTBEP)KJICHUS O KOPPEKTHOCTH aITOPUTMOB,;

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

* OCHOBBI TEOPUH YHCEN B IPUMEHEHUN K MH(OPMAIIIOHHBIM TEXHOJIOTHSIM;

* OBICTpBIC ANTOPUTMBI PAOOTHI C JITMHHBIMH YHCIAMHU M MaTPULIAMU;

* TNPUMEHEHHUE aJITOPUTMOB TEOPHH YHCEI K 33/1auaM KPUITOrpaduu;

* MeTOJIbl KOMOMHATOPHOTO TTOMCKA;

» Z-hyHKHI0 U iperKc-QPYHKIUIO ¥ UX IPUMEHEHUE;

* CTPYKTypy AaHHBIX O00p u anroput™ Axo-Kopacuk;

* cydpdurcHoe nepeBo u cyhHUKCHBINA aBTOMAT;

» anroputMmbl cxatust napopmanuu: Huffman, LZ77, LZ78, BWT, Arithmetic coding;
*  QITOPUTMbI BBIYUCIUTEIBHOW T'€OMETPUH: HAXOXKJICHHUE BBIMYKIOH OOOJIOYKH, TPUAHTYISIHIO,
MIOUCK Ha TIOCKOCTH;

* MeTobl NpUOIMKEHHOTO penieHus NP-croxHbIX 3a1a4;

YMETB:




*  peanM30BBIBaTh Ha S3bIKe MporpamMmupoBaHusi CH Takue CTPYKTYPhl JaHHBIX, KaK CTEK, JCK,
odepelib, BEKTOp, OMHApHAas Ky4a, CIy4aifHoe JIepeBO IOUCKa, cOaIaHCUPOBAaHHOE JIEPEBO MOKCKA.

* MPHUMEHITH HEOOXOAUMBIE aJTOPUTMBI JUTS PELICHUS] KOHKPETHBIX 3a71a4;

* ONpenesATh TOYKH AEKOMIIO3UIMY M CHHTE3a B IPAKTUYECKON pean3aliy alrOpuTMOB;

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

* HaxXOAWTh IPABHIbHYIO OPTaHU3ALUIO XEII-Ta0IHIl U BEPHO BHIOMPATh XeHI-(QYHKIHIO JUI PEeLICHUsS
3aj1a4, CBSI3aHHBIX C OpraHu3aIiell TaHHBIX U UX TTOUCKOM;

*  BBIOMpATh BEPHYIO JAEKOMIIO3UIMIO 33/1aull JMHAMHYECKOTO MPOrpaMMHUPOBAHUS, MPUBOAAIIYIO K
MHUHHAMAJILHOMY TIPOCTPAHCTBY apryMEHTOB;

. BBIOMpATh NPABWIBHYIO OpPTraHM3alUIO0 CTPYKTYp HMAHHBIX IS TpeIcTaBieHus TrpadoB amst
MPUMEHEHHSI B KOHKPETHOM aJITOPUTME;

* BBIOMpaTh Haubosee 3G heKTUBHBIC ANTOPUTMBI JUIA PELICHHS 3aa4 Ha rpadax;

* peanu30BbIBaTh 3PPEKTUBHYIO pabOTy C OOJIBIINMH YUCIIAMHY;

* OCYIIECTBIISATh METO/bl KOMOMHATOPHOTO TTOHUCKA;

*  peamM30BBIBaTh AJTOPUTMBI OBICTPOTO MOMCKA B CTPOKaX M MPeoOpa3oBBIBATH MH(POPMAIHIO IS
0oJiee KOMITAKTHOTO XpaHeHHs (CkaTre WHPOPMAIINH);

* pearu30BbIBaTh N3yYCHHBIC METO/bI BEIYMCIUTEIbHON TEOMETPHH;

» pemarb NP-cinoxxHbIe 331241 MPUOIMKEHHBIMA METOIaAMH.

BJIAJIETh:

*  pa3HOOOpa3HBIMU JEPEBHSIMHU IOMCKAa M METOIUKOH BbIOOpa Hambojee MpPEANOYTUTEIHLHOTO B
KQXJI0W KOHKPETHOU CUTYaLllH;

* METOJaMH J0Ka3aTeIbCTBA KOPPEKTHOCTH YTBEPIKICHUH 00 aJlrOpUTMAax;

* MeTOJaMHM JACKOMIIO3UINHU 33/1a4 Ha OoJiee MPOCThIE;

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

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

* TEXHUKOH CBEICHMs ypaBHEHH beiMaHa K mporpaMMHOMY KOIY;

* TEXHHKOW pealn3aliuii u3y4eHHBIX alTOPUTMOB Ha rpadax;

* METOJIaMH J0Ka3aTeIbCTBA KOPPEKTHOCTH YTBEPIKICHUH 00 aJlrOpUTMAax;

* MeTOJIaMHM JACKOMIIO3UINHU 33/1a4 Ha OoJiee MPOCThIE;

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

* TEXHHUKOH BbIOOpA HEOOXOAMMBIX AITOPUTMOM ISl pEIICHUs 3a/1a4 TEOPHH YHCEIT;

* TEXHHUKOH OBICTPOro MoucKa MH(POPMAIMU B TEKCTOBBIX JaHHBIX;

* yMeHHEeM 00paTtuMo peoOpa3oBhIBaTh HHPOPMAITUIO B O0JIee KOMITAKTHOE MTPEICTaBIICHIE;
* METOIaMH aHAJMTUYECKOW ITeOMETPHH JUIs PELICHUS 3a1a4 BEIYUCIUTEIbHON TEOMETPHH;

* yYMEHHEM HaXOIUTh NPUOIMKEHHBIC PEIICHNS CIIOKHBIX 3a]1a4 9BPUCTUYECKIMHU METOIaMH.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Pexypcus 1 acHMITOTHKH. 5 10
) Jluneiinsie u nepepaboTaHHbIC 5 10
AITOPUTMBI.
3 CopTHPOBKY U MOPSAIKOBBIE CTATUCTHKH. 5 10
3amaua moucka. llouck c cyxeHueMm
4 30HBL. [lepeBbss AVL, splay, nexaproBo. 5 10
Kyun.
5 HepeBo orpeskoB u aepeBo dDeHBuka. 5 10
6 Xenr-(OyHKIIAHU, XCTI-Ta0lIUIIBL. 5 10
Nroro gacos 30 60




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. Pexypcust 1 aCUMITOTHKH.

PexyppenTtHbIe TocienoBaTebHOCTH. PekypcruBHBIE anropuT™bl. [IpuMeHeHre MacTep-TeopeMsbl s
olpezaeneHus ciaokHocTH anroputma KapairyOsl. Pemenne 3aga4 Ha pexypcuto.

2. JluneliHble U iepepaboTaHHbIC ATOPUTMBL.

HaxoxneHnue sxamHbIX anroputMmoB. OmpenesieHne KpUTEpusi KOPPEKTHOCTH JKaJHOTO ajiropuTMa.
Pemenne 3amau Ha xaaHble anrOpUTMBL. [lepeOopHbIE aNropuTMBI - UTEPATUBHBIC U PEKYpPCHBHBIC.
Ilepebop ¢ Boszeparom (backtracking). Otceuenne npu nepedope. PemieHue 3aaa4 Ha nepeOOpHEIE
anropuT™MBL. [1oCcTpOCHNE KOHEUHBIX aBTOMATOB U PEIICHHE 3a/1a4 Ha KOHEYHBIC aBTOMATHI.

3. COpTHpOBKI/I " NOPAAKOBBIC CTATUCTHUKHU.

Peanuzaumu 0a30BBIX CTPYKTYp HaHHBIX. Peanusanms ouepeneil Ha OCHOBE ABYyX CTEKOB. CBSI3HBIC
CHMCKM U MX peanuszauus. MccienoBaHue aJropuTMOB KBaJIpaTHUHBIX COPTUPOBOK, COPTHPOBKH
[enna u comb-copTHpoBKHU. Peanu3zanus morcka mopsAKOBONW CTATUCTHKH U OBICTPOI COPTUPOBKHU B
HECKOJIbKUX BapuaHTax. CpaBHEHHE IPOM3BOAUTEILHOCTH BapUAaHTOB. Peain3anus cOpTUPOBOK
MOJICYETOM H palUKC-COPTUPOBOK. Perienne 3a1ad Ha COPTUPOBKY.

4. 3apmaua nmoucka. [louck ¢ cyxenuem 30Hb1. JlepeBbst AVL, splay, nexaptoBo. Kyun.

YckopeHue NUHEHHOTO TIOMCKa METOJIOM TPaHUYHOTO JJieMeHTa. Peamuzanuss OWHApHOTO U
TEPHAPHOT0 MOUCKA. BBICTPBIN MOMCK AKCTpeMyMa B YHUMOAaJIbHOM MaccuBe. CTpyKTypa JaHHBIX
skip-list u e€ peanuzanus. Pemenne 3aia4 Ha nouck. Peanuzaiiust TBOMYHON Ky4YH W OTiepaiiuil Haj
HuMu. IlocTpoeHne JnepeBpeB MMoOHMCKa. Peanusanus omnepanuu  MoBopoTa. Peammzanmus
cOamaHCHpOBaHHBIX JiepeBbeB Ha mpumepe AVL. Hcnonp3oBaHue JIeKapTOBBIX JEPEBBEB.
Peanuzauusa abcTpakuuu MaccrBa ¢ JIOrapupMHUUECKON CIOKHOCTBIO ONEPaliii BCTABKU U yIaJCHUS
Ha OCHOBE JIeKapToBa jaepeBa. Peann3arys MeTo0B paboThl co splay-aepeBbsiMu.

5. epeBo otpe3koB u nepeBo DeHBUKA.

IToctpoenue nepeBa orpe3koB. Peanusanus oOHOBIEHNS MH(GOPMAIIMK CHHU3Y BBEPX U CBEPXY BHU3.
Omnpenenenne HEOOXOAWMOCTH MPUMEHEHHUs] OTJIOXKCHHBIX omepauuid. Peamuzanusi aBymepHOro,
JMHAMHYECKOTO U TEPCUCTEHTHOTO JiepeBbeB 0Tpe3KoB. IlocTpoenne nepesbeB denBuka. VMzyuenne
cneun(rIecKuX NOOUTOBBIX anropuTMoB. CII0KHBIE BapUaHTHI iepeBbeB DeHBUKA.

6. Xem-QyHKInn, XeI-Ta0IuIIb.

Nzyuenne paznuuHbix xem-QyHKIUH. MccnemoBanne cBOWCTB Xeml-QyHKIHUH - JABUHHOCTH,
paBHoMepHOCTH. llocTpoenue cemeiicTBa xem-pyHknuid. IlocTpoeHue Xem-talbmui ¢ OTKPBITOM,
3aKpBITOM aIpeECaLNEN U C PEXCIINPOBAHUEM.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

Y4eOHas aymuTOpus C JTOCKOM.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. Anroputmsr : octpoenue u aHanu3 [Tekct] / T. Kopmen, Y. Jlelizepcon, P. PuBect .— M. :

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

3. Auroputmsl [Tekcer] : [yae6. mocobue miis By3oB] / C. Hacrynra, X. [lanagumutpuy, Y. Bazupanu ;
niep. ¢ ann. A. A. Kynukosa ; mog pea. A. llens .— M. : MIITHMO, 2014 .— 320 c.

JomnonHurensHas aureparypa
He npexnycmorpeno

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

L.http://neerc.ifmo.ru/wiki/index.php?title=/luckpeTHasi_MaremaTnka, aqrOpUTMbl WU _CTPYKTYpHI JAaH
HBIX. «BuknkoHcnekTh», cauT CaHkr-IlerepOyprckoro Yaueepcurera UMTO.

2. http://e-maxx.ru/. Maximal algo: nuunbid caT Makcuma MBaHOBa, MOCBAIIEHHBIN AITOPUTMAM U
CTPYKTYpaM JIaHHBIX.

3. https://codeforces.com/. MexayHapoaHas miar¢popmMa OHIAHH-KOHTECTOB MO0 CIOPTHBHOMY
nporpammupoanuio Ha 6aze CI'Y u UMTO.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

JUJis yCIenHoro OCBOCHUS IUCLUUILTMHBL, CTYACHT UCIIONB3YET CIIEAYIONINE IPOTPaMMHBIE CPECTBA:
KOMIWIATOP si3biKa C; peKOMEHIyeTCsl gcc;

CpeACTBa MOCTPOEHUS MMPOEKTOB; pekoMeHaytoTcst make u cmake;

CpeAcCTBa OTIIAAKH U TPOHIMPOBaHU; peKoMeHIytoTes valgrind u gprof.

9. MeToauyeckue yKazaHus AJis1 00y4arOMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
B mpenomaBaHuM AHUCUMIUIMHBI COYETAIOTCS MPAKTHUECKHE 3aHATHS B KOMIIBPIOTEPHOM Kilacce U

JOMalllHUE 3aJaHusi, COCTOSIIME W3 TEOPETHYECKMX 3aJad M 3aJad Ha MpOrpaMMHpPOBAaHUE C
ABTOMATUYECKOU ITPOBEPKOU KOPPEKTHOCTH.



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 arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

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



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, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

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

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

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

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VI )
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brnageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

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

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 3HaeT NOPUHLOWIBI TOCTPOSHUS HAyYHOHW pPadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CIOCOOBI apryMeHTaINH

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare u3yuyenus aucuuriuHbl «llpakTukym mo pa3paboTke W aHAIHM3y ajJrOPUTMOBY» OOYHaIOLIUICS

JOJIKCH:

3HATb:



* OmpelesieHus aCCUMNTOTUK B O-HOTaLUH;

* crocoObl peanan3aluy U IPUMEHEHNS TNHEHHBIX CTPYKTYD JaHHBIX;

* aNrOpHUTMBI OBICTPOI U MOPA3PAIHOI COPTUPOBKU M UX TIPUMEHECHHE;

* METOJIbl HOCTPOCHHUS U OCHOBHbIE CBOHCTBA JIEPEBHEB MOKCKA,;

* KiIaccu(puKanuio 1 chepbl IPUMEHEHHSI XeII-(YHKIIHIA;

* OpraHu3alMIO U UCHOIb30BaHNE XEUI-TabnuI;

* YCIIOBHSI BOSHUKHOBEHHS 331a41 TUHAMUYECKOTO ITPOTPaMMHUPOBAHHS;

* CBE/ICHME 33/1a4U IMHAMUYECKOTO ITPOrpaMMHUpoBaHus K GyHKIK bennvana;

* BHIbI 32/1a4 TUHAMUYECKOTO POTPaMMHUPOBAHHS M METOJIBI MX PEILICHHUS;

* TOHATHE IpadOB M OPraHU3ALUIO UX XPAHEHNUS;

* aJropuTMbl 00xoaa rpados;

* aJITOPUTMBI HAXOXKJICHHS CIIELUAIILHBIX 3JIEMEHTOB B Ipadax;

* aNTOPHUTMBI HAXOXK/ICHUS MHHUMAIIbHBIX OCTOBHBIX JICPEBHEB;

* QITOPUTMBI HAXOXKJICHHSI KpaTuaiimmx myTe B rpadax;

* aNTOPUTMBI HAXOXKIEHHS OTOKOB B rpadax;

* aNTOPUTMBI HAXOXIEHUS MHHUMAIILHBIX Pa3pe30B M MAaKCHUMAJIbHBIX IOTOKOB B rpadax.
* CTpPOTO J0Ka3bIBaTh YTBEPIKICHHUS O KOPPEKTHOCTH AJITOPUTMOB;

* NPUMEHATh HEOOXOAUMYIO TEXHUKY JJIS pEIICHUs alTOPUTMUYECKUX 3a/1a4;

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

* OBICTpBIC ANITOPUTMBI PAOOTHI C ATMHHBIMH YHCIAMHU U MaTPULIAMU;

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

* MeTObl KOMOMHATOPHOTO TTOKMCKA;

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

* CTPYKTypy JaHHBIX O00p 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 TJIOCKOCTH;

* MeTOIBI NpUOIMKEHHOTO pemenns: NP-ClIoxKHBIX 3a1ay;

yMeThb:

*  peanM30BBIBaTh Ha S3bIKe MporpamMmupoBaHusi CH Takue CTPYKTYPHl JaHHBIX, KakK CTEK, JCK,
odepesib, BEKTOp, OMHApHAas Ky4a, CIy4aifHoe IepeBO MOUCKa, cOaIaHCUPOBAaHHOE JIEPEBO MOMCKA.

* NPHUMEHITH HEOOXOANMBIE aJTOPUTMBI JUTS PELICHUS] KOHKPETHBIX 3a71a4;

* ONpenesATh TOYKH AEKOMIIO3UIMY M CHHTE3a B IPAKTUYECKON pean3aliy alropuTMOB;

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

* HaxXOAWTh IPABHIbHYIO OPTaHU3ALUIO XEII-Ta0IHIl U BEPHO BHIOMPATh XeI-(QYHKIHIO JUI PELICHUS
3aj1a4, CBS3aHHBIX C OpraHu3aIiell TaHHBIX U UX TIOUCKOM;

*  BBIOMpATh BEPHYIO JAEKOMIIO3UIMIO 33/1aull JMHAMHYECKOTO MPOrpaMMHUPOBAHUS, MPUBOAAIIYIO K
MHUHHAMAJILHOMY TIPOCTPAHCTBY apryMEHTOB;

. BBIOMpATh NPABWIBHYIO OpPTraHM3alUIO0 CTPYKTYp HAHHBIX IS NpeIcTaBieHus rpadoB ams
NPUMEHEHHSI B KOHKPETHOM aJITOPUTME;

* BBIOMpaTh Haubosee 3QheKTUBHBIC ANTOPUTMBI JUIA PELICHHS 3a1a4 Ha Trpadax;

* peanu30BbIBaTh 3PPEKTUBHYIO pabOTy C OOJIBIINMH YUCIIAMHY;

* OCYIIECTBIISATh METO/bI KOMOMHATOPHOTO TTOMUCKA;

*  peamM30BBIBaTh AJTOPUTMBI OBICTPOTO MOMCKA B CTPOKaX M MPeoOpa3oBBIBATH MH(POPMAIHIO IS
0oJiee KOMITAKTHOTO XpaHeHHs (CokaTre WHPOPMAIINH);

* pearu30BbIBaTh N3yYCHHBIC METO/bI BEIYMCIUTEIbHON TEOMETPHH;

 pemars NP-cinoxHbIe 33129 MPUOIMKEHHBIMA METOIaAMH.

BJIaJeTh:



*  pa3HOOOpa3HBIMH JAEPEBHAMHU IOMCKA M METOIMKOM BbIOOpa Hambojee MpPEeArOYTUTEIHHOTO B
KaKJOW KOHKPETHOW CUTYalUH;

* METOJaMH J0Ka3aTelbCTBA KOPPEKTHOCTH YTBEP)KICHUH 00 aJIrOpUTMAX;

* METOJaMH JEKOMIIO3ULUH 3a/1a4 Ha 0oJiee MPOCThIE;

* METOJaMM CUHTE3a PELICHMS CIOXKHBIX 3a1a4 U3 IPOCTHIX.

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

* TEXHUKOM CBelleHUs ypaBHEHUs bemiMana K IporpaMMHOMY KOAy;

* TEXHHMKOM pealn3aluil U3y4eHHBIX aJTOPUTMOB Ha rpadax;

* METOJaMHM J0Ka3aTebCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 aJIrOpUTMAX;

* METOJaMH JEKOMIIO3ULUH 3a/1a4 Ha 0oJiee MPOCThIE;

* METOJaMM CUHTE3a PELICHMS CIOXKHBIX 3a1a4 U3 IPOCTHIX.

* TEXHHMKOH BHIOOpa HEOOXOIUMBIX aJTOPUTMOM JUISI PEILCHHs 3a/1a4 TEOPHUHU YKCET;

* TEXHHUKOH OBICTPOro movcka HHGOPMAIMU B TEKCTOBBIX JaHHBIX;

* yMeHHeM 00paTtuMo npeoOpa3oBhIBaTh HHPOPMALIMIO B O0JIee KOMITAKTHOE MTPEICTABICHHE;
* METOJaMM aHAJIUTUYECKON FeOMETPUM Ul PELIEHU 3a]ay BbIYUCIUTEIbHON IeOMETpUY;

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

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

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepuraja npoBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

2 cemectp
1. Peanmu3yiiTe mepcUCTEHTHBIN cTek. ONpenenuTe CI0KHOCTh BCEX OTepaIiuii Hal HUM.

2. Hanwummre nporpammy, peainusyrounyto radix-copTUpoBKy 32-OUTHBIX O€33HAKOBBIX YMCEII, KOTOPAas
JIOJKHA YJIOKUTHCA B 33JaHHBIM JTUMUT BPEMEHH.

3. Peanusyiite xem-Tabuuily ¢ pexenMpoBaHUEM IIPH YCIOBUH UCTIONB30BaHUS CTPOK KaK KITFOUEH.

Kpurepun onennBanus
OTJINYHO

10 TlomHOCTBIO M BOBpEeMs peIleHBI Bce 3a7auu 0e3 omubOoK. [IpoaeMOHCTpUPOBAH TPaMOTHBIM
MOAXO[ K PEIICHHIO 3aja4, Peajn30BaHbl ONTUMAJbHBIC AITOPUTMBI, KOA O(QOPMIIEH B €IMHOM
y1000unTaeMOM CTUIIE

9 TIlomHOCTBIO K BOBpPCMS PCIICHBI BCC 3aaa4A 0¢e3 oImMOOK. HpOI[eMOHCTpI/IpOBaH FpaMOTHLIfI IoAxXonq
K pCHICHUIO 3aJad, p€aJin30BaHbl OIITUMAJIbHBIC aJITOPUTMBbI

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

XOPOILO
7 TlomHOCTBIO perIeHsl Bce 3a1a4u. JJonyeHsl HeCyeCTBeHHbIE OMNOKY.

6 TlomHOCTBIO penIeHO OONBIIMHCTBO 331a4. B HEKOTOPHIX 3a1adax JOIMYLICHBI M HE WCIPABIICHBI
OIUOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO peLIEHO ABE TPETH 3alady. B HEKOTOpBIX 3a1adax JONYIIEHBI U HE HCIPAaBIEHBI
OMOKH, TMOO0 HEKOTOPHIE 3a/1a41 PELICHbl YACTUYHO.

YAOBJICTBOPUTCIIEHO

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

3 TlonHOCTHIO perieHo Goee MOJTOBUHBI 3a/a4.

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



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

OneHka BBICTABISIETC TI0 COBOKYIMHOCTH M3MEPEHHH 3HAHMM 1O JOMAalIHUM paboTam, IO
KOHTPOJIBHBIM Pab0OTaM M [0 aKTUBHOCTHU CTY/ICHTOB Ha CEMHHAPAX.

Jis poBenieHus] KOHTPOJIBHOM paboThl BBIAEISETCS OAWH akaneMudeckuil yac. Pabora odopmisercs
MUCbMEHHO Ha jucTax Oymaru. IIpu mpoBeneHHM KOHTPOJIBHOH paboOThI JOIMYCKAeTcs HMCIOIb30BaTh
JAHHYIO IPOTrpammy.



