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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Pa3pa60TKa " aHaJIM3 aJIrTOpUTMOB
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN
Kypc: 2
KBaJIupuKAIMSL: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

4 (BeceHHmit) - DKk3aMeH

AynutopHbIX yacoB: 135 Bcero, B TOM 4uucie:
nexuuu: 30 gac.
cemuHapsbl: 0 yac.
nabopatopHusle 3anaTus: 105 vac.

CamocrositenpHas pabora: 195 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 360, Bcero 3au. exn.: 8

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: N.P. JlenuHcKuid, cTapuinii IpenojaBareib

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl pagriodIeKTPOHUKH U pukiiagHoi nngopmaruku 30.01.2024



AHHOTANMA

Kypc nocesamén pa3paboTke u aHanmu3y anropuTMOB. B Kypce M3ydaroTcst Xem-(QpyHKIUWA W XeNI-TaOJUIIbI,
OCHOBBI JMHAMUYECKOTO TpOrpaMMUpoBaHus W rpadsel. PaccmarpuBaroTcs BapuaHTBl I[OCTPOCHHS
MEPCUCTEHTHBIX XENI-Ta0NHIl, B TOM YKCIIC, BO BHEIIHEW MaMmsATH. B JUHAMHUYECKOM MpOTrpaMMHUpPOBAHUE
BBOAWTCS TMOHATHE ypaBHEeHHA besiMaHa, paccMarpuBaloTCA JTambl pPEHIeHUS 3a]ad JIHHAMHUYECKOTO
MPOTPaMMHPOBAHUS W UX BAPUAHTHI: MHOTOMEPHEIE, IT0 OUTOBBEIM MacKaMm, IO KOHTYpY. 3HaYUTENbHAS 9aCTh
Kypca TOCBsIIIIeHa alropuTMaM paboTel ¢ rpadaMu: BBOIUTCS MOHATHE rpada, BapuaHThl €r0 OpraHU3alHH.
WzygaroTcss anropuTMbl MoOWCKa Ha rpadax, OmMpeAesieHHUs ero KOMIIOHEHT CBSI3HOCTH, IUTAHAPHOCTH,
HaXOXJEHUS IIUKIOB U MHOTUX JIPYTHUX.

JlMcuuIuiiHa BKIIFOYAET MOJPOOHOE OCBEIICHHE TEOPETHUECKOE CTOPOHBI aJrTOPUTMOB, Pa3dop M TPEHHUPOBKa
pELIEHUH MPAaKTUYECKUX 3aJad, a TaKKe IpearonaraeT caMoCTOATEIbHOE U3yUYeHHUE CTYICHTaMU Marepuaia
MpenMeTa 4Yepe3 pelieHHe IOMAIIHMX TEOPEeTHUYEeCKHX W TpaKTHUecKuX 3agad. J[ias ocBoeHusa Kypca
HeoOXomuMbl 0a30BbIE TIOHMMAaHUS O TOHITHH alTOpuTMa W paboTe KOMIIBIOTEpa, TaKXkKe Tpedyercs
JIOCTaTOYHAas IOJKOBAHHOCTH B TIPOCTEHIIINX ONpPEAEIEHUIX U TEPMUHAX TUCKPETHON MaTeMaTHKH.

1. lean u 3apa4n

Henp AucoMnInHBI
HenssMu TUCHMIIIMHBIL ABJISIFOTCS O3HAKOMJIEHUE CTYJIEHTOB C ajlOPUTMaMU U CTPYKTYpaMH JIaHHbIX,
MPUMEHSIOUIMXCST 7Sl PELICHUs 3aJad Ha TeMbl Xem-QYHKUMH W Xel-TaOjiul, JUHAMUYECKOTO
IPOrpaMMHUpPOBaHMS U TpadoB. 3aKPEIUIAIOTCS HaBBIKM MOCTPOCHUS AJTOPUTMOB M3 YK€ M3BECTHBIX
COCTaBHBIX YacTel, HAaBBIKKM 0O0OCHOBaHMS KOPPEKTHOCTH aJITOPUTMOB, X MPAKTUUECKON peann3alu,
TEOPETUYECKON U SKCIEPUMEHTAIBHON OLIEHKH UX BPEMEHHOU CIIOKHOCTH.

3agaum AUCHMIIHHBI
U3YYHUTh TaKHE pa3/ieibl, KaK XeII-TaOluIlbl, TMHAMHUYECKOe TPOrpaMMHUPOBAaHUE U rpadbl;

- Hay4YuTh pa3padarhIBaTh KOMIIO3UIIUH aJTOPUTMOB JIJISl pEIICHHUS TIOCTABICHHBIX 3a/1a4;
- OIICHMBATh CIOXKHOCTU aJTOPUTMOB;

- BBIOUpATH MOJAXOSIINE CTPYKTYPHI JAHHBIX JUJIs TIOCTABICHHBIX 33]1a4;

- pealn30BBIBaTh ANTOPUTMBI Ha sI3bIKax mporpammupoBanus C u C++.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
KPUTHUYECKUHN aHaN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PElICHHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.3 Bnazneer MeTtogaMu BU3YaJlbHOTO U IpauuecKoro
Hay4HbIC U (WIN) TEXHUYECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTNYECKNE, UHHOBAIL[IOHHBIC) OTYETHl  |(HAYYHO-TEXHHUYECKOH, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIILHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIHKAIMH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  U3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-2.1 3HaeT HOpUHLUIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CH0coObI apryMeHTallH

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

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH NpOBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINecs JOIKHbI
3HATh!

- ompenesneHus aCUMITOTHK B O-HOTanuy;

- OIpeIeNeHUs] MPOCTEHIINX JINHEHHBIX CTPYKTYP AaHHBIX (CTEK, O4epelb, ACK, BEKTOP) H CIOKHOCTD
00paboTKH 3aIIPOCOB B HUX;

- aNropuTM OBICTPOW COPTHPOBKH;

- aJITrOpPUTM COPTUPOBKU CIHSHUEM;

- OmpeesieHHe U MPAKTUIECKYI0 HEOOXOANMOCTh JIEPEBHEB ITOKCKA;

- xiaccupukanuio u chepbl NPUMEHEHUS Xell-(QYHKIINH;

- OpraHu3aIMIO U HCIOIb30BAHUE XCUI-TaOMHIL;

- yCIIOBHSI BOSHMKHOBEHHS 331a4i TMHAMUYECKOTO ITPOTPaMMHUPOBAHMUS;

- CBeJICHHE 3aJ1a4i TUHAMUYECKOTO IPOTrpaMMUpoBaHus K GyHKInH bemvana;

- BH[BI 33/1a4 TUTHAMUYECKOTO IPOrPaMMHUPOBAHHS M METOJIbI MX PEILICHHUS;

- TOHATHE IpadOB M OPraHU3ALUIO UX XPAHCHUS;

- ainroputMmbl 00xoaa rpados;

- aNTOPHUTMBI HAXOXK/ICHHS CIICUALHBIX 2JIEMEHTOB B Tpadax;

- QJITOPUTMBI HAXOXKJICHUS KpaTualinmux myted B rpadax;

- aNTOPUTMBI HAXOXK/ICHHS TOTOKOB B rpadax;

- aNrOpUTMBI HAXOXKIEHUS MUHUMAIIBHBIX Pa3pe30B M MaKCHUMAJIbHBIX IOTOKOB B rpadax.

- OLIEHUBATh CJIOKHOCTb AJIFOPUTMOB;
- CTpPOroO AOKa3bIBaTh YTBEPKACHUS O KOPPEKTHOCTH AJITOPUTMOB;
- TNIPUMEHTH HEOOXOANMYIO TEXHUKY ISl PEIICHUS aITOPUTMUYECKUX 3a7ad.

BJIAJIETh:

- pa3HOOOpa3HBIMU JECPEBBSIMHU IIOMCKAa M METOAMKON BBIOOpa HamOoiee MPEearoYTUTENIFHOTO B
KaXJI0M KOHKPETHOM CUTYaLllH;

- TEXHHUKOH BbIOOpa HEOOX0nMMON Xen-(h)yHKIMHU AJIsl JaHHOU 3a7ad4H;

- TEXHUKOH cBefieHUs ypaBHeHUs beiMaHa K IporpaMMHOMY KOAY;

- TEXHHKOM pealm3aluil U3y4eHHBIX aJITOPUTMOB Ha rpadax;

- METOJIaMH JI0Ka3aTelbCTBA KOPPEKTHOCTH YTBEP)KICHUH 00 aJITOpUTMAX;

- MeToJaMH JEKOMIIO3ULIMH 3a/1ad Ha 0oJiee MPOCThIE;

- METOJaMM CHUHTE3a PELICHMs CIOKHBIX 3a1a4 U3 IPOCTHIX.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H 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
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora
1 AcunMntoruku. Macrtep-TeopeMa 3 6
2 JIuneliHple anropUTMBI 3 6
3 [TepebopHbIe ANTOPUTMBI 3 6
4 CopTHPOBKH U MOPSIKOBBIE CTATUCTHKU 6 12
5 3agaya moucka 3 6
6 JlepeBbs U Kyuu 6 12
7 HepeBbst noucka 9 18
8 HepeBo oTpe3koB U nepeBo OeHBUKA 6 12
9 Xosmr-rabnuupl, GuiasTpsl biryma 6 12
10 3anaua JUHAMHAYECKOTO 4 4 3
[IPOrpaMMUPOBaHUS.
11 Jexomno3unus 2 4 8
12 |MHoromepHsble BapUaHTbI 2 4 8
13 [I'padsr 2 4 8
14 |Css3aHOCTB 2 4 8
15  |MocTbl ¥ TOUKH COWIEHEHUS 2 4 8
16  |Anroputm JlelkcTpsI 2 4 8
17  |Aaroputm @noiiga-Yopiiasia 2 4 8
18 | Aaroput™m [Ipuma 2 4 8
19 | [ABynonbHblie rpadbt 2 4 8
20  |ITotoku B rpadax. O6partHbie pEdpa. 2 4 7
21 Crnoucras cetb. 2 4 6
22 |HdepeBbs. 2 4 6
23 3agaua RMQ. 2 8 6
Nroro gacos 30 105 195
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 360 uac., 8 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 3 (Ocennwii)
1. AcumnToTuku. Mactep-Teopema

Ob6o3nauenust B O-nHotammu: o-manoe u  O-0onbmoe, omera-maigoe u  Owmera-0onblioe,
Tera-6onmbimoe. HeszaBucumocts ompenenenus O-6onbimoro n Omera-00iboro OT HadaJlbHOTO
casura. Macrep-teopema, npuMep npuMeHeHust 11 pexyppeHTsl T(n) = 3T(n / 2) + O(n).

2. JIuneitHbIe aNTOPUTMBI

Beenenue B xajHble anropuTMbsl. Kpurepuu nIpuMeHUMOCTH KaJHBIX aJITOPUTMOB. JloKa3aTeabCcTBO
KOPPEKTHOCTH JKaJHBIX aJTOPUTMOB. 3ajadn 00 ayIuTOpHsIX U O pe3epBHbIX Konusx. [lonarue o0
aBroMarax. JlerepMUHUPOBAHHBIN KOHEUHBIA aBTOMAT.

3. IlepebopHbIEC aITOPUTMEI

CTpyKTypBbl AaHHBIX CTEK, O4epenb, BEeKTOp, Aek. [louck Ommkaiimero 6onpmiero crpasa 3a O(n) B
MaccuBe. [lonck MUHEMYyMa B cTeke U ouepeau. Meron Oyxrantepckoro yuéra Juis J0Ka3aTellbCTBa
ACHUMIITOTUKU BPEMEHHU 00pabOTKH 3aIpOCOB B BEKTOPE.

4. COpTI/IpOBKI/I " NOPAAKOBBIC CTATUCTHUKN




3amaga coptupoBkHu. OrmnpeneneHue ycToWduBoil copTupoBku. CopTupoBku BcTaBkamu, lllemnma,
comb. CopTupOBKa CIUSHHEM, MTOJCUET YUCIa MHBEPCUH B mepectaHoBKe. COPTHUPOBKA MOACYETOM,
yCTOMYMBAasi COPTUPOBKA NOJACUYETOM, pauKC-COPTUpPOBKa. bricTpas coprupoBka. Bapuantsl JlomyTo
n Xoapa. Ilouck k-w mopsinkoBod crarucTuku. JlepaHmoMu3auus: AETEPMUHHUPOBAHHBIA aJlTOPUTM
OBICTPOH COPTHPOBKH C BEIOOPOM B KaUueCTBE MUBOTA MEIMAHBI MACCHBA MEJIMAH MATEPOK.

5. 3agaya momcka

O606ménnas 3amada moucka. Jluneinsrii mouck. [louck ¢ cyxenrem 30HbI. J|BOMYHBIN U TPOUYHBIHA
nouck. IlogroroBka mamubix st moucka. CRUD-ctpyktypst mansbix. Croucku. Coucku c¢
POy CKaMHU.

6. JlepeBbs U Kyuu

Onpexnenenne Ky4d U 3apOcChl, HEOOXoAUMbIe g 00padoTku. JBonuHas kyua: onepauuu siftUp u
siftDown. BeIpaxkeHne ocTanmbHBIX ONepali 4epe3 JaHHble. ACHMIITOTHKAa BpEMEHH pabOoTHI.
Heapsort. bunomuaneHbie nepeBbs U OMHOMHUANBHAS Ky4a: CKOPOCTh Pa0dOTHl U MPEUMYIIECTBA IO
CPaBHEHHIO C JIBOMYHOU Ky4eH.

7. depeBbs noucka

Onpenenenne JiepeBa Moucka, oOpabaThiBaeMble 3alpochl. TeopeTudeckas peaiu3anus W aHaln3
BpeMeHu paboThl nepeBbeB: splay-mepeBa, AVL-mepeBa, nexaproBoro jaepeBa, B-mepeBa Kak
yactHOoro ciydas (a, b)-mepepa. [IpakTuueckne TpUMEHEHHS W TNPEUMYIIECTBA KaKJIOTO THIIA
JIEPEBLEB.

8. JlepeBo oTpe3KoB U iepeBo DeHBUKA

ObpabatsiBacMble 3arpochl B iepeBe OTpe3koB. OTIOKeHHbIe onepauud. [lepeBo OTpe3KOB CHH3Y.
JBymMepHOE 1epeBO OTPE3KOB. J[MHaMUUECKOE U IEPCUCTEHTHOE IEPEBO OTPE3KOB. JlepeBo DeHBUKA!
OyJeBbl omepauuy Hajx OuTaMu. MHOrOMEpHOE [EpeBO OTPE3KOB, 3alpOChl K IMOJOTpE3KaM H
HOJIPSMOYTOJIbHUKAM.

9. Xom-tabmunpl, GuiasTpel biyma

3amaua xoummpoBaHus. OnpesesieHnsi COBEPILICHHOIO U YHUBEPCAIBHOTO CEMEHCTBA XOII-(yHKIUH.
BepositHOCTh KOJUTM3UH. X3II-TaONUIBI C OTKPBITOH aipecallier, XdUI-TaOlInIbl METOIOM IICTIOYEK.
JlBorHoe xamupoBanue. 3ajmada pervvkanuu. JlepeBo perumkaiuu. Roll-hash. @unsrper Biyma:
NPUMEHEHHS U peanu3anys. Jlexymmkanus.

Cemectp: 4 (Becennuii)
10. 3aaua AMHAMHUYECKOTO TPOrPAMMHUPOBAHHUSL.

ypaBHeHI/Ie bemnmvana. Pemenne 3alauy JTUHAMHWYCCKOI O MPOrpaMMupoOBaHrd B IIPAMOM U O6paTHOM
IopsaKe. Boccranosienue oTBera.

11. JlekoMITo3uIust

Beibop gexommozunmu. 3amada JleBenmiTeiiHa. 3amada o prOok3ake. BUTOBbIE MHOXECTBA U
MOOUTOBBIE OTIEPALIHH.

12. MHOrOMEpPHBIE BapHaHTHI

Ucnone3oBanne nepeBa oTpe3koB M JepeBa DeHBHKa. J[MHAMHUYECKOE NPOrpPaMMHPOBAHHE IO
KOHTYpY. bricTpoe Bo3BeieHrEe MaTpULbl B CTEIIEHb.

13. I'pacper



I'padbr, ux oprammzamusi. O6xom tpadoB. Anropurmel BFS u DFS. Jlemma o Oenbix myTsX.
Tomonornveckas COpPTHPOBKA.

14. CBs3aHOCTH

OTtHomeHne CUIBHOW CBA3HOCTH. KoMmroHeHThl cBsi3HOCTH. Anroputmbl Kocapaiito u Tapmxana.
Konpnencanus rpada.

15. MoCTBI ¥ TOYKH COYTICHEHUS

Knaccuduranuss pédep B nepeBe ob6xoma DFS. Ornomenme skBuBajentHoctn R.  PéGepnas
IBYCBSI3HOCTB. MOCTBI M TOUKHM coueHeHus. 2SAT.

16. Anroputm JeiikcTpbl

Ilouck kparvaiimero pacctosiuus B rpadax. Ausroputm [eiiketpel. Peanuzanum anroputma
Heiikctpol. AnroputM A*. JlomycTMbIe 1 MOHOTOHHBIE 9BPUCTUKH. KOPPEKTHOCTD U CIIOKHOCTb.

17. Anroputm ®noiina-Yopiianna

Peanuzanusa, acumnrorrnka. HaxoxaeHue oTpunarenbHbeIX HUKIOB. AropuT™ J>KoHCOHA. ANTOpUTM
®opna-bemnmana. Marpunia TpaH3UTUBHOTO 3aMBIKaHUS.

18. Anroputm [Ipuma

[lock MHMHUMaIBHBIX OCHOBHBIX JiepeBbeB. AnroputMm [Ipuma. Jlemma o Oe3omacHom pebpe.
Cucrema Henepecekaronxcsi MHoxkecTB. AnroputM Kpackana. Anroputm bopysku.

19. JIsynonbHbie rpadbl

ITapocoueranust B nmpousBoinbHOM Tpade. JIBynonbHble rpadsl. IloHSATHE yBEIMYHMBAIOIIETO ITyTH.
Teopema bepxa. AnroputM nomcka MakCUMalIbHOTO MAPOCOYETAHUS B IBYIOJILHOM Tpade.

20. ITotoku B rpadax. O6patubie pEdpa.

[Toroxu B rpadax. Onpenenenue ceT, NIOTOKa, 0cTaTouHOM cetn. OOpaTHble pEopa. Jlemma o cBsizn
BEJIMYUHBl  IPOMU3BOJIBHOIO IIOTOKA W  BEJMYMHBI  IIPOM3BOJIBHOIO  paspe3a. Teopema
®opna-PankepcoHa. Anroput™m Popaa-PankepcoHa. Anroputm Onmonaca-Kaprma.
MacmtabupoBanue B aaropurme IaMonaca-Kapra.

21. Cioucras ceTb.

Crnoucrast cetb. bnokupyrommii morok. Anroput™m Jlunwma. Enuaudnbie ceTH. DPQPEKTHBHOCTH
anroputMa J{[MHHLA B EAMHUYHBIX CETSX.

22. JlepeBbs.

Hepesbs. uamerp nepesa. OnpeneneHue eHTpouaa B aepese. Jlemma 0 KOJTU4eCTBE LIEHTPOHIOB.
Uzomopdusm rpados. 3agaua LCA. Pemenune ¢ momompto DitnepoBa obxonma. Pemenne LCA c
nomorisio anroputma dapax-Kontona u bennepa.

23. 3agaga RMQ.

3amaua RMQ. Pemenne 3a O(N log N) npennoncéra. Penienune 3a O(N) npennoncuéra. Heawy-light
nexomnosunyst. Tsokénbie n nérkue péopa. LleHTponaHas 1eKOMITO3ULIHSI.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

®onn muTeparypbl Kadenpor:

1. AnroputMmel: moctpoenue U ananu3 [Teker] : [yueOnuk ans By30B] / T. Kopmen [u ap.] ; [mep. ¢
anrn. M. B. Kpacukosa u np.] .— 3-e u3n. — M. : Bunesamc, 2014 .— 1328 c.

2. I[IporpammupoBanue: TeopeMsl U 3a1auu [Tekcr], [yue6. nocobue] /A. llens. -M., MITHMO, 2017
3. Auroputmsl [Tekcer] : [yae6. mocobue miis By3oB] / C. Hacrynta, X. [lanagumutpuy, Y. Bazupanu ;
niep. ¢ ann. A. A. Kynuxkosa ; mog pea. A. llens .— M. : MITHMO, 2014 .— 320 c.

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

L.http://neerc.ifmo.ru/wiki/index.php?title=/luckpeTHasi_MaremaTnka, aqrOpUTMbl WU _CTPYKTYpHI JaH
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¢opmMa OHIAHH-KOHTECTOB MO0 CIOPTHBHOMY
nporpammupoanuio Ha 6aze CI'Y u UMTO.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

JUJis yCIenHoro OCBOCHUS AUCUUILTMHBL, CTYACHT UCIIONB3YET CIIEAYIONINE IPOTPaMMHBIE CPECTBA:
KoMmuIisATop si3bika C.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa Haja TEMOH.
CamocrosiTeTbHas paboTa BKIO4aeT B ceOs TpopaboTKy ydeOHOro marepuana (10 KOHCIEKTaM
JIeKIUH, yueOHOH TuTeparype), HOATOTOBKY K MPAKTHUYECKUM 3aHSTHSIM.

[IpomesxyTOuHBIN KOHTPOJIb 3HAHUH TPOBOJAUTCA B BUAE CAad IPOCKTHBIX 3a1aHUM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

Kypc: 2

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
3 (ocennuit) - JluddepeHupoBaHHbIi 3a4eT

4 (BeceHHmit) - DK3aMeH

PaszpatGoTunk: N.P. lenunckuii, cTapmuii npenogaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCIMIUIMHBI «Pa3paboTka u aHaIn3 aJIrOPUTMOBY 00yUarOIIUICs TOMHKEH:

3HATb:




- ompenesneHus aCUMITOTHK B O-HOTanuy;

- OIpeIeNeHUs] NPOCTEHIINX JIMHEHHBIX CTPYKTYP AaHHBIX (CTEK, O4epeib, JACK, BEKTOP) U CIOKHOCTD
00paboTKH 3aIIPOCOB B HUX;

QJITOPUTM OBICTPOI COPTHPOBKHY;

QJITOPUTM COPTUPOBKH CIIUSHHEM;

- OmpeJesieHHe U MPAKTUUECKYI0 HEOOXOAUMOCTh JIEPEBhEB IMOKCKA;

- xiaccupukanuio u chepbl IPUMEHEHUS Xell-(QyHKIINH];

- OpraHu3aIMIO U MCIOJIb30BAHUE XCUI-TaONIHIL;

- yCIIOBHSI BOSHMKHOBEHHS 331a4i TMHAMUYECKOTO ITPOTPaMMHUPOBAHMUS;

- CBeJICHME 3aJ1a4i IMHAMUYECKOTO MTPOrpaMMUpoBaHus K GyHKImu bemvana;

- BH[BI 33/1a4 TUHAMUYECKOTO IPOrPaMMHUPOBAHHS U METOJIbI MX PEILCHHUS;

- TOHATHE IpadOB M OPraHU3ALUIO UX XPAHCHUS;

- ainroputMmbl 00xoaa rpados;

- aNTOPHUTMBI HAXOXKICHHS CIICUAILHBIX 2JIEMEHTOB B Tpadax;

- QJITOPUTMBI HAXOXKJICHUS KpaTualinmux myted B rpadax;

- aNTOPUTMBI HAXOXK/ICHHS TOTOKOB B rpadax;

- aNrOpPUTMBI HAXOXKIEHUS MUHUMAIIBHBIX Pa3pe30B M MaKCHUMAJIbHBIX IOTOKOB B rpadax.

yYMeThb:

- OLIEHUBATh CJIOKHOCTb AJIFOPUTMOB;

- CTpOTO JAOKAa3bIBaTh YTBEPKACHUS O KOPPEKTHOCTH AITOPUTMOB;

- TNPUMEHTh HEOOXOANMYIO TEXHUKY ISl PEIICHUS aITOPUTMUYECKUX 3a7ad.
BJa/IeTh:

- pa3HOOOpa3HBIMU JECPEBBSIMHU IIOMCKAa M METOAMKON BBIOOpa HamOoiee MPEearOYTUTENIFHOTO B
KaXJI0M KOHKPETHOM CUTYaLllH;

- TEXHHUKOH BbIOOpa HEOOX0nMMON Xen-(h)yHKIMHU AJIsl JaHHOU 3a7a4u;

- TEXHUKOM cBelleHUs ypaBHeHUs beiMaHa K IporpaMMHOMY KOAY;

- TEXHHKOH pealn3aluil U3y4eHHBIX aJITOPUTMOB Ha rpadax;

- METOJaMH J0Ka3aTeJIbCTBA KOPPEKTHOCTH YTBEP)KICHUH 00 alropuTMax;

- MeToJaMH JEKOMIIO3ULIMH 3a/1ad Ha 0oJiee MPOCThIE;

- METOJaMM CUHTE3a PELICHMS CIOKHBIX 3a1a4 U3 IPOCTHIX.

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

[IprMepsl 3ajaHNl B OCEHHEM CEMECTPE:

1. Onwuimmre anropuTM HaXOXKJIEHUS YUCla B yrnopsijoueHHoM maccuBe 3a Bpems O(log m), roe m —
MO3UILIMA YHCIIa B MACCHBE.

2. Ipemnoxurte MakcUMaibHO 3((EKTHBHBI BapuaHT anroputma radix-COpTUPOBKH 32-OMTHBIX
grcen. O00CHy#Te CBOE pelieHue.

3. Ilpemnoxute peann3anuio od4epequ C IPUMEHEHHEM HEOOXOAMMOro KOJIWYEeCTBA CTEKOB.
Ornpenenute aMOPTU3MPOBAHHYIO CIOXKHOCTB OIepalii enqueue u dequque.

[Ipumeps! 3aaHNil B BECEHHEM CEMECTPE:
1. Omnpenenure, ecTh I B HEOPUEHTUPOBAHHOM I'pade raMIIIBTOHOB UK 3a Bpemst O(2”n*n).
2. Haiinute MUHUMAaNbHOE BEPIIMHHOE TTOKPBITHE rpada.

3. [IpuBenute mnpumep Tpada, B KOTOPOM 3HAYEHHUS, Haxonumble anropurMom Droiina,
9KCIIOHEHIIMAJIbHO PaCTyT.

3a KaxJoe 3aJaHre BBICTABISIETCS OTLEHKAa B COOTBETCTBHUU CO CIEAYIOIMIUMUA KPUTEPHUSIMHU
OILICHUBAHUS:

OTin4HO

10) IlomHOCTBIO W BOBpeMsl pelieHbl Bce 3afaun Oe3 ommOok. [IpojeMOHCTpUpOBaH TPaMOTHBIH
MOAXOA K PELICHUIO 3alad, peajn30BaHbl ONTHUMAJbHBIC aJTOPUTMBI, KOI O(QOpPMIIEH B EIUHOM
yA000YHTaEMOM CTHIIE.



9) [MomHOCTHIO U BOBpEMs pelIeHBI Bce 3a/1aun Oe3 omubok. [IpomeMoHCcTpUpOBaH rpaMOTHBIN MOJXOJ
K pELICHUIO 33]a4, peaJlu30BaHbl ONTHMAJILHBIE aJTOPUTMBI.

8) IlonmHOCTBIO M BOBpPCMs PCHICHBI BCC 3aa41 0e3 oIMOOK. HpOI[GMOHCTpI/IpOBaH FpaMOTHBII\/’I Ioaxon
K pCHICHUIO 3aaa4.

Xopo1o

7) IonHOCTBIO penieHbl Bee 3a1a4n. JJomyIeHbl HeCcyeCTBEHHbBIE OINOKU

6) IomHOCThIO pelieHO OOJBIIMHCTBO 3a7ad. B HEKOTOpPBIX 3ajjauax JOMYIIEHHl W HE UCTPABICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHYHO.

5) IloaHOCTBIO PELICHO IBE TPETH 3a4a4. B HEKOTOPBIX 3aJa4ax JOMYLICHBI U HE UCTIPABICHBI OIINOKH,
1100 HEKOTOPBIE 33aJa4M PEIIeHbl YaCTUYHO.

YIOBIETBOPUTENBHO.

4) IMonHOCTHIO pemieHo OoJiee MOJMOBHHBI 33/1ad. B ocTanbHBIX 3a7a4ax JOMYIICHbl W HE WCTPaBIICHEI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PelIeHbI YACTHYHO.

3) IHomHOCTHIO pemreHo 0oliee MOTOBUHBI 3a/1ad.
HeynosneTBoputensHo

2) PemieHo MeHee MOJIOBUHBI 3a]1a4.
1) He pemieHo HU Of1HOI 3a7a4H.

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

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU depeHIMpOBaHHOTO 3a4eTa:

Acumnroruku. Onepanuu HaJl aCUMITOTHKaMU. Macrtep-Teopema.

JleTepMruHpOBaHHbIN KOHEUHbIH aBromar. Onpenenenue. [Iprumepsl mocTpoeHus.
Crpykrypa naHHbIX cTek. Bapuantel peanuzanuu. AcuMntoTuku. [lepcucTeHTHEIN cTek.
CrpykTypa JaHHbIX odepenb. BapuanTsl peanusanuu. Peannzanus ouepeay Ha CTEKax.
3anaua coprupoBku. Keagparnunsie coprupoBku. Masepcun. CoprupoBku lllesnna u comb.

Sk =

Brictpas coprupoBka. Beibop Bemyiero snemenra. BapuanTsl pazouenus Ha naptuimu JlomyTo n
Xoapa OueHka CJI0KHOCTH MIPHU PAaHIOMU3UPOBAHHOM BBIOOPE BEAYIIETO 3JIEMEHTA.

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

8. 3amaua mowucka. JIMHEMHBIN MOUCK U MOUCK C Cy)KeHHEM 30HBI. [Ionck ¢ Mconbp30BaHHEM CBOMCTB
JJIEMEHTA.

9. Cassnble criucku. CRUD. Onepaunun CRUD B cinckax. Anroputmsl onepanuiit CRUD B ctpykType
JAHHBIX CIMCKHU C IPOITyCKaMH.

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

11. Heapsort. Peanuzanus yepe3 momudunupoBannsie onepanuu SiftUp u SiftDown. AcumnToTHka.
[IpumeHnMOCTSb.

12. bunoMuanbHble AepeBbs. buHomuaneHas Kyda. Anroputmsel onepauniit CRUD nan 6uHomMuansHON
kyuell. CpaBHEHUE ¢ OMHAPHOU KyJeid.

13. HepeBbs noucka. IIpocroe nepeBo nmorcka. ACUMITOTHKA BPEMEHH paOOThl paHIOMHU3HUPOBAHHOTO
BpeMeHU noucka. Omnepanus BcTaBKM B KopeHb. IloBopoTsl. Panpgomusanust nepeBbeB IOMCKA.
Vnaneunue y3na.

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

15. CbanancupoBaHHBIC JepeBbsi Moucka. Bapuantel OamancupoBku. OIlleHKa BBICOTHI JiepeBa B
3aBHCUMOCTHU OT OPTaHU3aLNH OalaHCUPOBKH.



16. AVL-nepeBbs. I[loBopoTsl — Maiblii u Oombinoi. banancupoBka AVL-nepeBa. AcuMiToTuaeckas
cioxkHocts CRUD-onepauuid.

17. lexapToBsl nepeBbs. Peanuzanus onepauunii split u merge. Anropurmel CRUD nazg JlekapToBeiMu
JIepEBbSMU.

18. B- u B+-gepeBps. Opranmszanus. [Ipumenenue. Anropurmsel CRUD nHan B-nepeBpsiMmu u ux
CIIO)KHOCTS.

19. epeBo orpe3koB. MoHouasl. Opranuzanus. Ilpsmeie onepauun n ux peanuzanus. OTIOKEHHbIE
onepauuu. Jlunamuyeckoe nepeBo oTpe3KoB. IlepcucTeHTHOE 1epeEBO OTPE3KOB.

20. JlepeBo ®enBuka. [ToouToBbIe onepanuu U X npuMeHeHue ais gepesa Oensuka. Oneparyu Hal
nepeBoMm DeHBuUKa.

21. OO600wmEHHBINH OBICTPBIN MOMCK. llapTHLIMOHMPOBaHME MPOCTPAHCTBA MOMCKA. Xel-(DyHKIHH.
3anaua xemupoBaHus. TpeOyemble CBOMCTBA Xe-PpyHKIMA. YHHBEpCAILHOE XEeITHPOBAHHUE.

22. Xem-Tabmuiel. Opranu3anus Xen-Tabinil ¢ OTKPBITOM U 3aKpbITON ajpecaiueii. Pexemmpopanue.
AmopruzupoBannas cioxkHocts CRUD onepanmid.

23. 3agava perMkauuu AaHHbIX. JlepeBo pemmukanuu. Roll-xemmposanue.

24. ®unstp bnyma. O6ocHoBanne 3QPeKTUBHOCTH U IpuMeHeHue. Peanuzanus. enynnukamnus.

[TepeyeHb KOHTPOIBHBIX BOIIPOCOB JJISI CIAYU DK3aMEHA!
1. Knaccudukanus xem-pynxuuii. Cookoo-hash tabnuupr.
2. IlepcucTeHTHBIE XENI-TAOMUIIBI. X eII-Ta0IUIEI BO BHEITHEH TaMSITH.

3. 3ajaya JIMHAMHYECKOTO MpOrpaMMUpOBaHMs. YpaBHeHue bemnmana. Pemenue 3amaumn
JMHAMHYECKOTO MPOrpaMMUPOBAHNUS B IPSIMOM M 00paTHOM nopsike. BoccraHoBneHue oTera.

4. JlexoMIO3HMIMS 3a/la4yll B TMHAMUYECKOM MporpamMMmupoBaHuu. Beibop aekomnosuimu. Kpurepuu
BbIOOpa. [IpuMepsl yaauHOro U HEyAaYHOTO BBIOODA.

5. 3a/:[aqa 0 PaCCTOSAHHU PCAAKTUPOBAHUAA. I[eKOMHO3I/IL[I/I$I 3aga4yu. Pemrenne. Boccranosiienue orsera.

6. 3amaya 0 HANOJIHEHUH LEJOUYHUCICHHOTO ProK3aka. JlexkoMmmo3umus 3aaaun. BoccraHoBieHHE OTBeETA.
OreHka »BpPHUCTHK.

7. 3agaua o cyacTIMBBIX OueTax. Jlexkommosumus 3agaun. Pemrenue.

8. 3amava 0 3aMOIIEHNH IPSMOYTOJIbHUKA TOMUHO. [lexoMmo3unus 3aga4n. Pemenue.

9. 3agava 0 KpacHMBBIX KOBpUKaX (packpacka B JiBa 1BeTa Oe3 KBajparoB 2*2 OJHOTO IBETA) 3a BpeMs
O(4"n * (n+tm)) niu O(8"n * log m).

10. 3amavya o HambombIIeii Bo3pacraromiei nociuenosarenbHocTy. Pemenne 3a O(N log N) ¢ momonisio
JiepeBa OTPE3KOB.

11. 3amada o HanbombIIel Bo3pacratolieit nocienoparensHoctu. Pemenue 3a O(N log N) ¢ moMomisio
OMHAPHOTO MOMCKA.

12. Beruncnenne N-ro uncna @ubonaqun no 3aganHomy Moy 3a O(log N)

13. Haxoxxnenune A+A”2+...+A”K 3a O(N"3 log K) mns matpun A(N*N)

14. Mcnons30BaHne OMTOBOTO NPEACTABICHUS AJIsi KOAMPOBAaHUS MHOXKECTB. Peanuzanus omepauuit
HaJl MHOXKECTBaMH.

15. Omnpenenenue OPUEHTUPOBAHHOTO M HEOPUEHTHPOBAHHOTO Tpada, MyTH, BEPIIMHHO IMPOCTOrO
nyTH, pédepHo mpocroro mytH. Ilonsrue muxia. OnpeneneHne TOCTHKUMOCTH MEXAy BEpLIMHAMH.
Onpenenenue CBI3HOCTH.

16. CnocoObI opranu3annu XpaHeHus rpada, IpeuMyIecTBa U HeJOCTATKH.

17. O6xon rpadoB. Anroputmsl BFS u DFS.

18. Tononornueckast coprupoBka. [IpuMeHeHue 1 aNropuTM.

19. O6xon DFS. Hepexypcususiii DFS. Jlemma o 6e1bIX myTsX.

20. OTtHomeHre cuiibHOM cBsizHOCTH. KoMmoneHTs! cBszHOcTH. AnroputMm Kocapaiito. Konaencanus
rpada.

21. OtHomeHne cuiIbHOU CBs3HOCTU. KommoHeHTsl cBs3HOcTU. AnroputMm Tapmkana. KongeHcarus
rpaga.

22. Knaccudukamus pédep B ooxone DFS. Otnomenne sxBuBaneHTHocTH R. HaxoxkneHne MocToB B
rpade.

23. Knaccudukanus péoep B obxonae DFS. Ortnomenue sxBuBaneHTHocTH R. HaxoxmeHnue todex
COWICHEHHs B Tpade.

HpI/IMepBI OuIeToB JJI TIPOBCACHHUA SK3aMCHaA:



buner 1.

1. Knaccudukarus xem-pyukiuii. Cookoo-hash ta6mumpr.

2. JIBa UTpoKa MrparoT B CICAYIONIYIO UTPY: Ha TIOCKE HAIMCAH PsJ YHUCeIl. 3a OAMH XOJI UTPOK CTHPAET
mo00e U3 Yucell, HaXOSIIUXCS C Kpalo psja v 3anuckiBaet ero cebe. Kro Habpan OonblIyio cymmy -
BBIMTPBIBaeT. Onpenenure pe3ynbTaT HIpbl IPU HAaWTydIeil urpe 00erx CTOPOH.

buier 2.
1. 3amaya TUHAMUYECKOTO IpOrpaMMUpoBanus. YpaBHeHue bemnmmana.

2. Ha Ba,Z[aHHOﬁ KJIETYATOM JIOCKE YacTh KJICTOK HCAOCTYyIIHA. OHpC,Z[eJ'II/ITe HauOOJIbIIIEe KOIHYCCTBO
HEMCPCCCKAIMNXCA JOMUHO, KOTOPBIC MOKHO PpasMCCTHUTL Ha JIAaHHOM JTOCKE.

Kpurepun onennBanus
Onenka  "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "om4HO (9)" BBICTAaBISETCS CTYACHTY, TOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI U YMEHUE YBEPEHHO NMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Onenka  "ommuno  (8)" BBICTABIISIETCSL  CTYAEHTY,  IIOKAa3aBUIEMY  BCECTOPOHHME,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka "xopomo (7)" BeICTaBIsSIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, TPaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0Jlyu€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

'

Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

Onenka "xopoo (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WIH B PELICHNUH 3a7a4 JOCTATOYHO OOJIBIIOE KOJTMUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBOpPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCTIEeI0BATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBneTBOpHUTENIbHO (3)" BBICTABISICTCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH II0CIEe0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OousbLIed YacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeymomnerBoputenabHO (1)" BbICTaBIf€TCA CTYHOCHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIA 3a4€T MPOBOMUTCS MO HTOTaM TEKyIIed YCIIEeBAeMOCTH M CHa4dM 3aJlaHHi,
MIPETYCMOTPEHHBIX IPOTPaMMON TUCIUIUINHEI.

HuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.



ITpu nposenennn uddepenHpoBaHHOro 3auera olydaromiemycs npenocrasisercss 20 MHUHYT Ha
noarorosky. Onpoc o0ydaromerocsi npoBoauTcs B TeueHue 30 MUHYT.

DK3aMeH NPOBOAMTCS B YCTHOU (opMme.

[Ipu npoBeneHNH yCTHOTO 3K3aMeHa OOydaromeMycsl MpeJoCTaBIseTCsl OAWH aKaAeMUYECKUil Jac Ha
HIOJTOTOBKY.

B cnyyae HeZOCTaTOYHO MOJIHBIX WJIM HETOYHBIX OTBETOB HA BOIPOCH! OMIIETa, NMPENoAaBaTeilb 3a1aeT
YTOYHSIOLIUE BOIIPOCHI.

Onpoc oOyuaromerocst mo OWjeTy Ha YCTHOM 5JK3aMEHE HE JODKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

Bo Bpems mpoBenenus audepeHnrpoBaHHOTO 3a4€éTa U 3K3aMeHa 00yJarouecss MOTyT IOJIb30BaThCs
MpOrpaMMoON JUCHMIUIMHBI, a Takke HEOOXOAMMBIMH JJISl BBIIOJHEHHUS aHAJIM3a MPOTrPaMMHBIMU U
annaparHeIMu MogesisiMu. Mcnosnb3oBaHue ClpaBOYHOM JIMTEpaTypbl, KOHCIIEKTOB JIEKLIMH U Jp. HE
MIPENYCMOTPEHO.



