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: AIIFOpI/ITMBI 06pa6OTKI/I CTPOK U TCOPUHU YUCCIT
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: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

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 mpeacraBiser coboil BTopylo yacTh OONBLIOrO Kypca MO pa3paboTke M aHaiau3y anroputMmoB. Ona
CYLIECTBEHHO ONMpAeTCs Ha amnmapar, NOJXYYEeHHBIH CTYJeHTaMH Ha Kypce «AnroputMel Ha rpadax u
JUHAMUYECKOE IPOrPaMMUPOBAHUE.

CeMecTp HOCBSILEH H3YyYEHHUIO KJIACCUUECKUX AITOPUTMOB U MX pead3alui, KOTOpble NPUMEHUMBI K
CTPOKaM U IOXOXHM Ha HUX CTPYKTypaM JIaHHBIX (LIETIOYKH CPABHUMBIX OOBEKTOB).

Kak u B NpeAbIAYIINX CEMCECTpax, 1 BCCX AJITOPHUTMOB HO,Z[pO6H0 JAOKa3bIBAOTCA KOPPCKTHOCTbL U
ACUMIITOTHKH.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

LlenssMu TUCLUIUIMHBI SIBISIOTCS NMEPBUYHOE O3HAKOMJIEHHE CTYACHTOB C OCHOBHBIMH NPHHLUIIAMU
NPOCKTUPOBAHUSI M aHAINW3a AJITOPUTMOB M CTPYKTYp HOAHHBIX, OOy4YeHHWE HaBBIKAaM OOOCHOBAaHHUSI
KOPPEKTHOCTH aJTOPUTMOB, MX INPAKTUYECKOH pEaJH3aluH, TEOPETUUYECKOW U IKCIEPUMEHTAIbHOW
OLICHKH UX BPEMEHHOHW CJIOKHOCTH.

3agaum AUCUMIIUHBI
® HayuuTh (GOPMYIUPOBATH 33Ja4l B TEPMUHAX U3YUCHHBIX TEOPHH, BEIOUPATH TOAXOASLINH aJrOPUTM
JUIsl IOCTaBJIEHHOM 3a]1auy;

® 13y4UTh TAaKHE PA3/elibl, KaK XeII-TaOauIbl, AMHAMUYECKOE IPOrpaMMHUPOBaHKE U Ipadbl;

® HM3y4YUThb TAKUE PA3ACIbI, KaK IPUKIAOHBIC 3aJa4u TCOPHH YUCEIT U KOM6I/IHaTOpI/IKI/I, IO CKOBBIC
3a1a4u Ha CTPOKax, CKATHUC TCKCTA, BBIYHUCIIUTCIIbHAA I'COMCTPUA U 3BPUCTUICCKHUC AJITOPUTMBL.

® Hay4yuTh pa3palaThlBaTh KOMIIO3UIMM AJITOPUTMOB AJISl PEIIEHHs MOCTABIECHHBIX 3aJa4, OLIEHUBAThH
CIIOKHOCTH QJITOPUTMOB, BBIOWMPATh MOAXOISIIME CTPYKTYPbl NAHHBIX JUIS TOCTaBICHHBIX 3ajad,
pean30BbIBaTh AJTOPUTMBI Ha sA3bIKax porpammuposanus C u C++.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS U3
JEHCTBYIOIMX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYECHUHI

VYK-2.2 IIpoektupyeT peleHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0mactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U UHTEJUIEKTYaJbHOIO aHalu3a HH(OPMalUUM IIPU PELICHUU
00paboTKy HayYHO-TEXHUYECKOH U (MJIH) 3a/1a4 MPO(YECCUOHANBHON NEITENLHOCTH

TEXHOJIOTMYECKON nHpopManuu 1j1s petenus  (OITK-4.2 3HaeT OCHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKON
(GyHIaMEHTANBHBIX ¥ IIPUKJIAIHBIX 33129 U (MAM) TEXHOJNIOTHMYECKOM wuH(popManmuu B 001acTH

npodecCuoHaTbHON e TEHHOCTH




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW PadOTH,
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH CIIOCOOBI ApryMEHTALIH

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

® omnpezereHus acuMNTOTUK B O-HOTaNuwy;

® OIpe/IeTICHUs] POCTEUINNX JTMHEHHBIX CTPYKTYpP JaHHBIX (CTEK, 04epe/ib, IEK, BEKTOP) U CIOKHOCTh
00paboTKH 3aIIPOCOB B HUX;

® AJTOPUTM OBICTPOU COPTHPOBKH;

® aNrOpPUTM COPTHPOBKH CIUSIHUEM

® Ompe/eNieHHEe H NPAKTHYECKYI0 HEOOXOIMMOCTh JIEPEBbEB MOUCKA;

* KiaccupuKanuio u chepsl NPUMEHEHUS Xell-(pyHKLINH;

* OpraHu3alMIO U UCHOIb30BAHNE XEUI-TabnuIy;

* YCIJIOBUS BO3HMKHOBEHUS 33J1a4l AMHAMHUYECKOTO MPOrpaMMHUPOBAHUS;

* CBE/ICHME 33/1a4i IMHAMUYECKOTO ITPOrpaMMHUpoBaHus K (pyHKIMK bennmana;
* BHJBI 33/1a4 JUHAMUYECKOTO IIPOrPaMMHUPOBAHNS U METOABI UX PEIICHHUS;

* TOHATHE IpadOB M OPTaHU3ALNIO UX XPAHEHNUS;

* aJropuTMbl 00xoaa rpados;

* aJITOPUTMBI HAXOXKJICHHS CIIELUAIILHBIX 3JIEMEHTOB B Ipadax;

* QJITOPUTMBI HAXOXKJICHUS MUHUMAJIbHBIX OCTOBHBIX JIEPEBbHEB;

* QITOPUTMBI HAXOXKJICHHI KpaTuaiimmx myTed B rpadax;

* QJITOPUTMBI HAXOXKJICHHSI TIOTOKOB B rpadax;

* aJNTOPUTMBI HAXOXIECHUS MHHUMAIIBHBIX Pa3pe30B M MAaKCHUMAJIbHBIX IIOTOKOB B rpadax.
* CTpPOrO AOKa3bIBaTh YTBEPXKAECHHSA O KOPPEKTHOCTH AJITOPUTMOB;

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

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

* OBICTpBIC ANTOPUTMBI PAOOTHI C JTTMHHBIMH YHCIAMHU M MaTPULIAMU;

* TNPUMEHEHHUE aJTOPUTMOB TEOPHH YHCEII K 33/1auaM KPUITOrpauu;

* MeTOJIbl KOMOMHATOPHOTO TTOMCKA;

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

* CTPYKTypYy AaHHBIX O0p u anroput™ Axo-Kopacuk;

* cydpduxcHoe nepeBo u cyhOUKCHBINA aBTOMAT;

» anroputmbl cxatust napopmaunu: Huffman, LZ77, LZ78, BWT, Arithmetic coding;
*  QITOPUTMbI BBIYUCIUTEIBHOW T'€OMETPUH: HAXOXKICHHE BBIMYKJIOH OOOJIOYKH, TPUAHTYISIHIO,
MIOMCK Ha TIOCKOCTH.

* MeToIbI NpUOMMKEHHOTO penieHns: NP-coxXHBIX 3a1a4

YMETB:

OLICHHUBATh CIIOKHOCTbH JITOPUTMOB;
CTPOTO JIOKa3bIBaTh YTBEPKAECHHUS O KOPPEKTHOCTH aJlTOPHUTMOB;
MIPUMEHATh HEOOXOIUMYIO TEXHUKY JJIsl PEIICHUS aJTOPUTMHYESCKHUX 3a/1a4;

BJIAJIETD:




® 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;

* yMeHHEeM 00paTtuMo peoOpa3oBhIBaTh HHPOPMAITUIO B 60JIee KOMITAKTHOE MTPEICTaBIICHIE;
* 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 Teopwus uncen. 5 5 15
2 Crpoku. Z-QyHKIusI. 5 5 15
3 CtpykTypa JaHHBIX 60D. 5 5 15
4 AJNTOPUTMBI C)KaTHs TEKCTA. 5 5 15
5 BrluncnurenbHas reOMeTpHs. 5 5 15
6 [Mpubnuxénnoe pelieHue 5 5 15
HETIOJIMHOMHUAJIBHBIX AJITOPUTMOB.
Hroro yacos 30 30 90
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 4 (Becennuit)
1. Teopus uncen.

MonynbHast apudmeTrka. beictpoe Bo3Berienne B creneHb. Cxema [oprepa. Pemero Dparocdena.
Anroput™m EBxinpa. /lnodantoBel ypaBHenus. [looutoBoe naxoxxaenne HO/. Ilopsmok snemenTa
no moxayiro. Onpenenenue mpoctorsl ynucna. Pakropuzanus. AIrOpuTMbl apu(METHKN JTHHHBIX
yucen. Haxoxnenue nepBooOpasHoro kopHsi. IIpsiMmoe u oOparHoe auckpeTHOe mpeoOpa3oBaHHE
®ypre. beicTpoe yMHOXKEHHE MHOTOWIEHOB. bpicTpoe ymHOkeHue marpull. AnroputMm lTpaccena.
KomOunaropusiii mouck. I'enepupoBanme Bcex mnepectaHoBoK. Auroput™m [duddu-Xennmana.
Anroputm RSA.




2. Crpok. Z-(hyHKIIHS.

[Mpedurc-¢pynkuus. [IpeoOpazoBanue Z-PyHKiuM B mpeduKc-QYHKIHUIO U OOparHo. AJNTOPUTM
Kunyra-Mopuca-IIparra. Rolling-hash. Anropurm Kapna-Pabuna.

3. CTpykTypa gaHHBIX 00p.

Anroputm Axo-Kopacuk. CormocraBieHue CTpok mo oOpasiyy. BxokaeHue oOpasia B CTPOKY.
[Moncuér uncna Bxoxnenuit. CyddukcHoe aepeBo U cyPPUKCHBIN aBTOMAT.

4. ANTOpPUTMEI CHKaTUs TEKCTA.

Anroputm Xaddmena. Anroputm LZ78. Anroputm LZ77 ¢ Bapuanusmu (LZSS). IIpeobpazoBanue
Burrows-Wheeler. Apudmerndeckoe konupoBanue. KOHTEKCTHOE KOAUPOBAaHUE.

5. BrluncnurenbHas reOMEeTpHsl.

[IpencraBneHne reoMeTpuuecKuX NPUMUTHBOB. CKaJlspHOE W BEKTOPHOE MPOM3BEACHUSI.
Ilepeceuenne nByx mnpsmeix. Ilepecedenne mnpsmol U OkpyxkHOCTH. Ilepeceuenue nByX
okpyxHocTell. [lepeceuenne nByx oTpes3koB. Ilnomanum MHOrOoyroapHMKOB. MeTon IIHYpOBKH.
HaxoxneHue npuHau1eKHOCTH TOUKU BBIITYKJIOMY MHOIOYTroJbHUKY. HaxoxeHue npuHaajeKHOCTH
TOYKM TPOM3BOJILHOMY MHOTOYIOJIBHMKY. Meton mnepecekaromieil npsmMoid. Beimykias oOomouka.
Anroputmbl [[xapsuca, ['paxema, Duapro. Tpuanrymsnus BbIMYyKIOH oOoioukoi. Haxoxmenue
JUaMeTpa MHOXECTBAa TodeK. MeTon Bpamammuxcs KamunepoB. HaxoxkaeHwe KpaTdainiero
paccTosiHUS MEXY TOUKAMU MHOXKECTBA: JKaHbIN aJITOPUTM U QJITOPUTM pa3leliiii U BIacTBYH.

6. [IpubnmkéHHOE peleHne HeOIMHOMHAIbHBIX aJITOPUTMOB.

[lepebop c orceuenuem. Anbda-Oeta anroputM. 3agada 0 BEpIIMHHOM MOKpbITHH rpada. Umurauus
orxura. OOpatHble 3amaun. [eHeTHueckue anroputMbl. Metoq post wactuil. Meroa
TuQdepeHInanTbsHON YBOTIOLHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayTuTOpHs C JTIOCKOH.
6.IlepeueHns pexoMeHyeMOii JTUTEPATYPbI

OcHoBHas nuTeparypa

1. Anroputmsr : octpoenue u aHanus [Texct] / T. Kopmen, Y. Jlelizepcon, P. PuBect .— M. :
MITHMO, 2001 .— 960 c.

2. IIporpammupoBanue: Teopemsl u 3axa4u [Tekcr], [yue6. nocobue] /A. llens. -M., MITHMO, 2017

3. Anroputmsl [Tekcer] : [yae6. mocobue miis By3oB] / C. Hacrynta, X. [lanagumutpuy, Y. Basupanu ;
niep. ¢ anm. A. A. Kynukosa ; mog pea. A. llens .— M. : MITHMO, 2014 .— 320 c.

JomnonHurensHas aureparypa
He npenycmorpeno

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

L.http://neerc.ifmo.ru/wiki/index.php?title=/luckpeTHasl_MaremaTnka, aqrOpUTMbl WU _CTPYKTYpHI JAaH
HBIX. « BuknukoHcnekTh», 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/. MexayHapoHas mar¢opmMa OHIAHH-KOHTECTOB MO0 CIOPTHBHOMY
nporpammupoanuio Ha 6aze CI'Y u UMTO.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JUis yCIIeIHOro OCBOEHUS AUCLUIUIMHBL, CTYAEHT UCIIOJb3YyEeT CIEAYIOLINE IPOrpaMMHBIE CPECTBA:
KoMIuiATop si3bika C.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

B mpenonaBaHMM AMCLUMIUIMHBI COYETAIOTCS IPAKTUUYECKHE 3aHATHS B KOMIIBIOTEPHOM Kjacce U
JOMalllHUE 3aJaHusi, COCTOSIIME W3 TEOPETHYECKMX 3ajad M 3aJad Ha MpOorpaMMHpPOBAaHUE 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: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (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 pesynbrare nsydeHUs AWCHUIUIMHBI «ANTOPUTMBI 00paOOTKH CTPOK U TEOPUH UYHUCEN» OOyHaroLIuiics

JOJIKCH:

3HATb:



® 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



Uit 4-T0 ceecTpa

1. Haiigure mpousBeneHHE JAaHHBIX MHOTOWICHOB [MHOTOWIEHBI| C HMCIOJIb30BAaHUEM JUCKPETHOTO
npeobpazoBanus Oypee.

2. OmnpezpenuTte TMOCIEAOBATEIFHOCTh TOKCHOB B airoputMe LZ77 ans cliemyromero Tekcra: [IaH
(dparMeHT Tekcra|

3. IlpuBenure mnpuMep MHOXKECTBAa TOUYEK, M KOTOPOIO >KagHBIA aJITOPUTM HaXOXKIEHUs
MHHHMAaJIbHOTO PaCCTOSTHUS MEXKTy TOUKAMH CXOJIUTCS MEAJICHHO.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

IIPUMEPBI 3K3aMEHALIMOHHBIX BOIIPOCOB U1 4-Ir0 ceMecTpa

* TEXHUKOH BBIOOpA HEOOXOIUMBIX aJITOPUTMOM ISl PELICHHs 3a/1a4 TEOPUH YUCET;

* TEXHUKOH ObICTPOro Moucka MHGOPMALUK B TEKCTOBBIX JJAHHBIX;

* yMeHHEeM 00paTtuMo peoOpa3oBhIBaTh HHPOPMAITUIO B O0JIee KOMITAKTHOE MTPEICTaBIICHIE;
* METOJaMH aHAIUTHYECKOM FeOMETPHH JUISl PELICHHS 33/1a4 BEIYHCIUTEIbHON FeOMETPHU;

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

1. IlepeueHb TUNIOBBIX (IIPUMEPHBIX) BOIPOCOB, 3aJaHUM, TEM AJIS IOATOTOBKU K TEKYILIIEMY KOHTPOJIO

1. Haiigure mpousBeieHHE JAaHHBIX MHOTOWICHOB [MHOTOWIEHBI| C MCIOJIb30BAaHUEM JUCKPETHOTO
npeobpazosanus Oypee.

2. OmnpezpenuTe TMOCIEAOBATEIFHOCTh TOKCHOB B airoputMe LZ77 ans cliemyromero Tekcra: [IaH
(dparMeHT Tekcra|

3.  IlpuBenure mnpuMep MHOXKECTBAa TOUYEK, MAJA KOTOPOIO >KaJHBIA aJITOPUTM HaXOXKIEHUs
MHHHMAaJIbHOTO PaCCTOSTHUS MEXKTy TOUKAMH CXOIUTCS MEAJICHHO.

2. IlepedeHb TUIOBBIX (IIPHMEPHBIX) BOIIPOCOB M TEM JISl MIPOBEICHHS IIPOMEKYTOYHOM aTTeCTALIUH
oOydJaromuxcs

1. TloctpouTh Z-GyHKIUIO sl TaHHOW CTPOKH.

2. Ha crone HaxomaTcsi OMMHBI - KPYTH € 3aJaHHBIMU LIEHTPOM M paanycoM. OmpenenuTe, CKOIbKO
OnrHOB OyzeT pa3pe3aHo JIy4oM, TPOBEAEHHBIM U3 33JaHHOM TOUYKH B JPYTYIO 331aHHYIO.

3. Ha mockocTu 3amanbl MHOXKECTBO P Touek. OnpenenuTs Uil 3aIaHHBIX TOYEK ONkaiiime K HUM
13 MHOXeCTBa P. YCTaHOBHTE CIIOKHOCTB NPEAIIOACYETA, €CIIU OH HYXKEH, U CIIOKHOCTh IIOUCKA.

ITpumep 3K3aMEHAMOHHBIX BOIIPOCOB.

1. Ausroputm mnobutoBoro Haxoxnenus HOJ[. [lokazarenbcTBO KOPPEKTHOCTH W ONpeE/elicHHE
CJIOXKHOCTH.

HuckperHoe npeoOpazoBanue Oypre. AIrOPUTMBI U TPUMEHEHHE.

ANTOPUTMBI I€ICHUS AJTUHHBIX YHCE.

AnropurM llItpaccena. JlokazaTrenbcTBO €ro KOPPEKTHOCTH U OIPEIEIEHHUE CIOKHOCTH.
Brruncnenune ¢yHkuun Ditnepa A 3a1aHHOTO YHCIIA.

Anroput™ [uddu-Xennmmana u ero npuMeHEHHUS.

Anroput™m RSA u ero npumenenust.

Z-dpynknus. Ceoiicta u Beruucienue 3a O(N). [Ipumenenue.

e e i

[Ipedpurc-pynkuma. CsoiictBa u  Bbluucienue 3a  O(N). Ilpumenenue. Anroputm
Kayra-Mopuca-IIparra.

10. Crpykrypa nanusix 6op. Anropurm Axo-Kopacuk. [Ipumenenue.

11. CyddukcHoe nepeBo 1 cyPPUKCHBIN aBTOMAT.

12. Anroputm Xaddmena. KogupoBanue TabIuIlbl 4acToT.

13. Anroputm LZ78. BapuanTs! anroput™a. bopsba ¢ epernonHeHneM.

14. Anroputm LZ77. Anroput™Mbl OBICTPOTO MTOKMCKA TOACTPOK. BapuaHThI.

15. Apudpmernueckoe xkoguposanue. [IpuMeHeHne B KOHTEKCHOM CXKATHH.



16. BpluuciieHue IUIOAAM OPUEHTHPOBAHHOrO MHoroyroipHuka. ®opmyna Iluka. Anropurm
LIHYPOBKH.

17. Ompenenenue NPUHAIICHKHOCTH TOUKA MHOTOYTOJILHHUKY: BBITYKJIOMY M HEBBIITYKIOMY.
18. Haxoxxaenue BoIyknoil o6onouku. Anroput™ [xapsuca.

19. Haxoxxaenue BoIykiI0i 060ouku. Anroputm ['paxema.

20. AITOpuTM TPUAHTYJIALIMK MHOKECTBA TOYEK HA TUIOCKOCTH.

21. Omnpenenenue 1uaMeTpa MHOKECTBA TOYECK HA TUIOCKOCTH.

22. HaxoxxneHne camblX OJTM3KHX TOYEK Ha IUIOCKOCTHU: ABa BapUaHTa IMOMCKA.

23. Ilepebop c orceuenneM. Anba-0eTa anropuTm.

24. Ilpubnmxkénnoe pemenne NP-cioxubix. IMuTanus oTxura.

25. Ipubnmxkénnoe pererre NP-coxHBIX 3a71a4. [ eHeTHYECKHE aNTOPUTMBL.

MpUMEp SK3aMEHAIIMOHHOTO OnieTa
1. Iloctpouts Z-GyHKUUIO ATl JTaHHON CTPOKH.

2. Ha crone HaxonsaTcsi OMUHBI - KPYTH € 3aJaHHBIMH LEHTPOM M paamycoM. Omnpenenure, CKOJIbKO
O11HOB OyZieT pa3pe3aHo JIyuyoM, IPOBEAEHHBIM U3 3aJaHHON TOUKHU B JPYTYIO 33/1aHHYIO.

3. Ha mockoctu 3aanbl MHOXKeCTBO P Touek. OnpesenuTs A 3a/IaHHBIX TOYEK OJFbKalIine K HUM
13 MHOeCTBa P. YcTaHOBUTE CIIOXKHOCTB OPENOACYETA, €CIIU OH HYXKEH, U CIIOKHOCTh ITOUCKA.

Kputepun onennBanus
OTJIIMYHO

10 TlomHOCTBIO M BOBpeMs pellleHbl Bce 3afaum 0e3 omubok. [IpojgeMOoHCTpUpOBaH TPaMOTHBIM
MOAXOA K PELICHHIO 3a]lad, peajn30BaHbl ONTHUMAJbHBIC aJTOPUTMBI, KOI O(QOPMIIEH B EIUHOM
yA000YHTaEMOM CTHIIE

9 TlomHOCTHIO M BOBpEMSs pelleHbI Bee 3a1a4n 0e3 ommboK. [IpogeMoHCTpUpoBaH rpaMOTHBIN MOJXO0
K PELICHHUIO 3a/1a4, PEaJIN30BaHbI ONITUMAJIbHBIE AITOPUTMBI

8 IlomHOCTBIO U BOBpPCMS PCIICHBI BCC 3aaa49A 0¢e3 oIMOOoK. HpOI[eMOHCTpI/IpOBaH FpaMOTHBIfI IoaAxonq
K pCHICHUIO 3aJda4

XOpOLLO
7 TlomHOCTBIO pelIeHbI Bee 3a1a4u. J{omyeHbl HeCyeCTBCHHbIE OITUOKH.

6 IlomHOCTBIO pemnieHO OOJNBIIMHCTBO 33ja4. B HEKOTOpBIX 3ajlauax JOMYIICHBI U HE UCTPABICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIICHbI YACTHIHO.

5  TlomHOCTBIO pemIeHO IBE TPETH 3aJady. B HEKOTOpBIX 3agadax IOMYIIEHbl M HE HCIPABIICHBI
OIHUOKH, JTUOO HEKOTOPBIE 32/1a4l PElICHbI YACTUYIHO.

YIOBJIETBOPUTEIILHO

4 TlomHOCTBIO pelieHo Ooliee MOMIOBUHBI 3a/iad. B ocTanbHBIX 3aa4ax JOMYIICHBI U HE WCIIPABICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHIHO.

3 TlomHOCTBIO pemieHo OoJiee TOIOBHUHEI 3aad.

HEYIOBJIETBOPUTEIHLHO
2 PenieHo MeHee MOIOBHUHBI 3a]1a4.
1 He pemeHo HU OJHOM 3a7a4u.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeaeHnn ycTHOTO 3K3aMeHa oOyuaromemycsl npepocTasisieTcs:i 30MUHYT Ha MOATOTOBKY.
Ompoc ofyuatomerocs 1o Owjery Ha YCTHOM OJK3aMEHE HE JIODKEH TIIPEBBIIATh JIBYX
ACTPOHOMMUYECKHX YacOB.

Bo BpCMd IIPOBCACHUA SK3aMCHaA 06y‘la}OH_II/IeC$[ MOT'YT 1IOJIb30BAaTbhCA nporpaMMoﬁ JUCIHITIINHBI.



