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

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU

A.B. MaJieeB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: [IpakTHKyM [0 IPOrPaMMHUPOBAHUIO U aITOPUTMAM
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 42 yac.

Bcero gacos: 72, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A.B. Co3blkuH, KaHJI. TEXH. HayK

[Iporpamma obcyxieHa Ha 3aceflaHuy BBICIICH MIKOJBI porpaMMHoil naxkenepun MOTU - Anpekc 28.04.2023



AHHOTANMA
[IpakTukym mpemHa3HA4YeH IS OCBOCHHS MPAKTUYECKUX HABHIKOB IO MPOrPaMMHPOBAHHIO Ha si3bike Cu H
peanuzanuu 6a30BbIX alTOPUTMOB.
Bo BpeMs u3ydeHus NpakTHUKyMa CTYACHTBI HAy4yarcsl peaau3aliui aJropuTMOB, U OCBOSIT OCHOBHBIEC TEXHUKHU
JUTSL TIONTy4YeHHsI pabOTOCIIOCOOHBIX MPOTPAMM, a TAKXKE CIIOCOOBI OIEHKH CIIOKHOCTH ajJrOPUTMOB U BPEMECHHU

ux paOboTHI.
1. leau u 3apauun

eap AUCUMNIMHBI

- IMCUMIUIMHA HANpaBlieHa Ha (OPMUPOBAHHUE, 3aKPEIUICHHE M PAa3BHTHE NMPAKTHYSCKHX HABBIKOB U
KOMITIETCHIIMH 110 POQHITI0 00pa3oBaTeIbHOMN MPOrPaMMBI.

3agauu AU CHUILIHHBI

[lepen cTyneHTaMu CTaBATCSA CIEAYIONINE 3a1a4U:

- OCBOEHHME UHCTPYMEHTOB U A3bIKa IPOrPaMMHUPOBaHMS;

- OBJIaJICHHE HAaBBIKAMHU BBIOOPA MOIXO/SIINX aJTOPUTMOB JIJISl pEIICHUS TIPUKIIAIHBIX 3a/1a4;

- OBJIaJICHUE HaBbIKaMU peajau3alliy alTOPUTMOB Ha s3bIKe ITporpammupoBanus C++.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Cnocoben npuMeHSTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PEeLCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-5 CriocobeH HHCTaIUPOBATh
NpOrpaMMHOE U amapaTHoe 00ecreyeHue s
MH(OPMAIIMOHHBIX U aBTOMATH3MPOBAHHBIX
CHCTEM

OIIK-5.1 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTORB)

OIIK-5.2 CnocoOeH OIcHHBaTh KOHIICIIIIUM W aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecricueHus  (HAACKHOCTH,
0e30MacHOCTH, ymoOCTBa HCIONB30BaHUS), B TOM 4YHCIE
poOJib JIFOJICH, TMPOIECCOB, METOJO0B, WHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

OIIK-5.3 Brnageet HaBbIKAMU WHCTAJSIIIUN TIPOrPAMMHOTO U
anmnapaTrHoro o0ecrnieyeHus MH(POPMALMOHHBIX u
aBTOMAaTU3UPOBAHHBIX CHCTEM

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
- OLIEHKH CJIO’KHOCTH CTaHJAPTHBIX aJTOPUTMOB;
- QITOPUTMBI COPTUPOBKH MAaCCHBOB;
- QITOPUTMBI ITOUCKA MOJCTPOK B CTPOKE.

YMETb:

- pa30upaThCs B OMUCAHUAX aJTOPUTMOB;

- IpUOJIMKEHHO OLICHUBATH CIOKHOCTH aJITOPUTMOB;

- peaJn30BbIBaTh CTAHAAPTHBIE aJITOPUTMBbI Ha sI3bIKE IIporpammupoBanus C++;
- 0OpMIIATH IPOTPAMMHBIN KOJ B COOTBETCTBUH C MIPUHATHIMU TPEOOBAHUIMU;
- BBIIIOJIHATH TECTUPOBAHHE PAOOTOCIIOCOOHOCTH HAITMCAHHBIX MPOTPAMM.

BJIAJIETD:



- HaBBIKAMHM aHalu3a TeXHUYeckod uHPopManmud B 001acTH, COOTBETCTBYIONIEH MPOQUITIO
00pa3oBaTeIbHON MPOTrPaMMBbI;

- METO/IaMH JICKOMITIO3MIMHU 3a/a4 B 00J1acTH MH(OPMAIMOHHBIX TEXHOJIOIHH M IOCTPOCHHUS SHMHOTO
pELICHNUS C UCTIONB30BAaHMEM H3YUYEHHBIX aJITOPUTMOB;

- IpreMaMu CBeJIeHUs 001X 3aa4 K 00j1ee KOHKPETHBIM H IPOCTBIM.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenue 6 3
) Pemenne 3amay Ha OTpaOOTKY HABBIKOB ] 13
MPOrpaMMHUPOBAHUS
3 Pemienne anropuTtmMuueckux 3amad  C ] 14
Y4€TOM BBIYMCIUTEIbHON CII0KHOCTU
4 Kontponbnbsie Mmeponpuarus 8 12
Nroro yacos 30 42
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 72 yac., 2 3a4.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Benenue

[IpoBeneHne MHCTPYKTaka IO TEXHUKE OE30IaCHOCTH, O3HAKOMJIEHHE C NPaBUIAMU BHYTPEHHETO
pacmnopsaka. YcTaHOBKa HEOOXOAMMOTO MporpaMMHOro obecredeHus. Hammcanue mpocteifmero
mporpaMMHOro Kkoja. Pa3bop craamii KomMmwisimuu mporpamm. Mcnonb3oBaHWE TOIMIATOBOTO
OTIaIUMKA.

2. Pemienue 3a1a4 Ha OTpabOTKY HaBBIKOB [TPOrPaMMHUPOBAHUS

Pa30op anropuTMoB MOHMCKa YMCIICHHBIX PEUICHUH ypaBHEHHUI. Peanuzanus alropuTMoB Ha sI3BIKE
C++ c ucnonip3oBanueM (QyHKIMHA. Peanusaius aaropuTMoB IjIsl pelIeHUs] TeOMETPUIECKUX 3a/1ad.

3. Pemenne AJITOPUTMHUYCCKHUX 3a4a4 C YICTOM BBIYMCIIUTEIBHOM CII0KHOCTH

@opmanuzanus CIOKHOCTH anroput™a. OIEHKAa CIOXKHOCTH MPOCTBIX alropurMoB. Paz6op
pa3IMYHBIX AITOPUTMOB COPTHPOBKHM M WX CIOXHOCTH. PelieHue 3amad Ha pealu3aluio 3THX
anroputMmoB. IIpencraBienne cTpok B s3bIKax mporpammupoBaHus Cu u C++. 3amaga mowmcka
MOJCTPOKH B CTPOKE, €€ aJlTOPUTMHUUECKasi CIOKHOCTb. [loHsTHE npedukca noacTpoku. Peanuzauus
QJITOPUTMOB ITOUCKA MOJCTPOK B CTPOKAX.

4. KoHTpOnbHBIE MEPOTIPUSITHS




JemoHcTparus paboTocnocoOHOCTH pealn30BaHHBIX pelieHuid. PelieHne UTOroBO KOHTPOJILHOM.
ITorotoBka oTueTa 0 MPOJEIIaHHBIX 33]1a4ax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIEeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

JUnst mpoBeieHNs AUCIMIUIMHBI HeOOXOAMMBI: pabodyee MeCTO IJIsi CaMOCTOSATENIbHOM paboThl,
coeprKaliee MepCOHAIBHBIN KOMIBIOTED, C TOCTYIOM K CETH MIHTEpHET U 2NEKTPOHHOU
obpazoBarenbHOl cpene MOTU, yueOHbIe ayIUTOPUU ISl TPOBEACHHUS TPYIIIIOBBIX U
WHAWBHUIYaJbHBIX KOHCYJIBTAIMNA, TPOBEACHHS IPOMEKYTOUHON arTecTaluy (110 MECTY MPOXOKACHUS
MIPaKTHKH).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. BBesieHHE B TEOPHUIO AITOPUTMOB H CTPYKTYP JaHHBIX, DIIEKTPOHHAsI BEPCHS MIEUaTHOH MyOIuKaium
/ M. A. Babenko, M. B. JleBun. — Mocksa, MITHMO, 2016

2. ATOpUTMBI M CTPYKTYpHI TaHHBIX. HoBast Bepcus s O6epoHa, DIIeKTpOHHAS BEpCHsl IIEYaTHOM
nyonukanuu / H. Bupt. — Mocksa, JIMK IIpecc, 2010

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[Iporpammuoe obecnedenue: Habop kommmisitopoB GNU GCC, nubo cpena Microsoft Visual Studio.
9. MeTonuueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOEHHIO TUCHMILTHHBI (MOTYJIsT)

B npenogaBaHuy JUCHUIIJIMHBI COYCTAIOTCS MPAKTUYCCKUC 3aHATUA B y‘Ie6HOM Kj1acC€ U OTOMAIIHUC
3alaHusA, COCTOAMUC U3 TCOPCTUUCCKUX 3a1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.B. Co3bIkuH, KaH]l. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Cnocoben npuMeHsTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHANTBHOM ESTENbHOCTH

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

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

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

OIIK-5.1 Brnageer Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-5.2 CnocoOeH OIcHHBaTh KOHIICIIIIUM W aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecriedeHus  (HAACKHOCTH,
0e30MacHOCTH, ymoOCTBa HCIONB30BaHUS), B TOM 4YHCIE
poOJib JIFOJICH, TMPOIECCOB, METOJO0B, HHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

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

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus: qucuuiuinHbl «IIpakTrkym Mo mporpaMMHpPOBAHUIO U aJTOPUTMaM» OOYyUarOLIUIC

JOJIKCH:

3HATb:

- OICHKU CJIO)KHOCTH CTAHAAPTHBIX aJITOPUTMOB;

- QITOPUTMbI COPTHPOBKU MAaCCHBOB;

- aJITOPUTMBI ITOUCKA TOACTPOK B CTPOKE.

yMeTh:

- pa36I/IpaTBC$I B OIIMCAHUAX aJITOPUTMOB,

- IpUOIMKEHHO OLIEHUBATh CIIOKHOCTH aJITOPUTMOB;

- peaJIn30BBIBaTh CTAHAAPTHBIEC aJITOPUTMBI Ha SI3bIKE MporpammupoBanus C++;
- 0(popMIIATH TPOTPAMMHBII KOJ B COOTBETCTBUH C IIPUHATHIMU TPEOOBAHHUAMU;
- BBIIIOJIHATH TECTUPOBAaHUE Pab0OTOCIOCOOHOCTH HAITMCAHHBIX MPOTPAMM.

BJIaJeTh:

- HaBBIKAMHM aHa/lIW3a TEXHUYECKOM I/IH(l)OpMaLII/II/I B O6J'IaCTI/I,

00pa3oBaTeIbHOM MPOTrPaMMBbI;

COOTBETCTBYIOLIEH MPOQPHITIO

- MCTOAaMH JCKOMIIO3MIIMH 3a1a4 B obmacTu I/IH(bOPMaI_H/IOHHBIX TEXHOJIOTHI U MNOCTPOCHUA CAUHOI'O
peuICHus ¢ UCIIOJIB30BAHUEM U3YUCHHBIX aJITOPUTMOB;
- IpueMaMu CBCACHUA O6H_II/IX 3a1a4 K Ooiee KOHKPCTHBIM U ITPOCTHIM.

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

1.UndopmanroHHbIE HOCHTEIH.

nHpopMaIuu

ITepenaga

nHpopmauuu. OOpabotrka uHbopMmauuu. Mepsl

2. IlpencraBnenne nHGOPMAIMK B pa3HBIX S3BIKOBBIX cucTeMax. KoqupoBaHue TEKCTOBBIX JaHHBIX.

3. IlonsTHe cuctembl cuuciieHus. JI[BondyHas cucTeMa CUHUCIEHHS. AJTOPUTMBI MEepeBoJa U3 ONHOM

CHUCTCMBbI CUUCIICHUA B IPYTYIO.

4. AIIl"OpI/ITM M €ro CBOMCTBA. DTaIkl peuicHud 3a1a4 ¢ IOMOIIbIO KOMIIBIOTCPA.

5. lloHATHE pPEKYPCUBHBIX aJITOPUTMOB.

ImyOuna pexypcun. Bo03MOXHOCTH HCHONB30BaHUS

PEKYPCUBHBIX aJITOPUTMOB IS pEIIeHH 3a1a4 MaTeMaTUKN 1 HHPOPMaTUKH.

6. IloHsiTHE COPTHPOBKHU.

@dopMyIupoBKa 3aJaud  COPTUPOBKH.

Bo3moxHOCTH TNpUMEHEHUS

AJITOPUTMOB COPTUPOBKHU JAHHBIX IIPU PCIICHUU 3a1a4.

7. AITOPUTM COPTHUPOBKH METOJIOM ITPOCTOTO OOMEHa.

8. AIroOpuTM COPTHPOBKH HIEHKEP-METOIOM.




9. AJNITOPUTM COPTUPOBKH METOJIOM TPSIMOTO BHIOOpA.

10. AnropuT™M COPTUPOBKH BCTaBKaMH.

11. Metoz coptupoBku Xoapa.

12. 3amada noucka. [Tonsitue kiroua. [Ipobnema qyOIUPYIOMIUXCS KITFOUCH.
13. Meronupbl nmoucka. JInHeHHbI# (ITOCIeI0BaTEIbHBIN) ITOUCK.

14. Metox 110JIOBUHHOTO ACJICHUs (IUXOTOMUYECCKUN TTOKCK).

15. buHapHbBIi TOUCK B MacCHBE.

16. BosmoxxHOCTH pa3pabOTKM TporpamMm (C HCIIOIB30BaHHEM BHU3YaIbHBIX CpEl) Ha OCHOBE
M3BECTHBIX AJITOPUTMOB U METOJIOB 00pabOTKK HMH(MOPMAIMH TSI OCYIIECTBICHUS PO ECCHOHANBHOM
JEATEIIEHOCTH

17. Peanu3oBaTk alNropuT™M YACIEHHOTO PEIIEHUS 3aJaHHOTO YPaBHEHHS

18. Peann3oBark alNropuT™ MOHUCKA KOJIMYECTBA Map TOUYEK C 3aJaHHBIM PacCTOSHUEM Ha IUIOCKOCTH
19. Peanu3oBark alNropuT™ MOKUCKA KOJIMYECTBA MAap TOUYEK C 3aJaHHBIM PaCCTOSHUEM B IPOCTPAHCTBE
20. Jloxazarp, 4TO CIOKHOCTb aITOPUTMa COPTUPOBKU BcTaBkamu paBHa O(N”2)

21. Peanu3oBarh anropuT™M COPTUPOBKH CIUSHUEM

22. Peanu3oBarh ajqropuTM ObICTPON COPTUPOBKH

23. Peann3oBarh aIropuT™M NOHMCKA KOJIMYECTBA 3aJaHHBIX ITOATIOCIEN0BATEIBHOCTEN B CTPOKE

24. Peann3oBarh aJrOpUTM IOHUCKA IMOACTPOKHU B CTPOKE.

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

1. bunapHsie fepeBbs noucka. OnpeneneHue, 6a30BbIe CBOMCTBA.

2. B+-nepeso. [Ipocreitmue onepamnuu. Onepanuu Split u Merge.

3. Splay-nepeBo. Onepanuu. Jloka3aTenbCTBO aMOPTH3UPOBAHHOTO BPEMEHHU PaOOTHI.

4. HexaptoBo nepeBo. Omepammu Split u Merge. OueHka MaTOXWIAHUS TIYOHHBI BEPIIMHBL.
JlekapToBO JIEpEBO 110 HESIBHOMY KIIIOUY.

5. 3ampockl Ha oTpeskax. JlepeBo oTpe3koB, oomue uaen. Sparse table. Disjoint sparse table.

6. IlepcucrentHoctb. OOImME WAEH, MPUMEPHl YaCTHYHO M TOJHOCTHIO TEPCUCTEHTHBIX CTPYKTYP
naHHBIX. [[ppMeHeHne B 3a1a4x.

7. Meronst Path copying u Fat nodes. Ix koMOuHUpOBaHUE I MOTYYSHHUS YACTUYHO TIEPCUCTEHTHOTO
crnrcka 0e3 mrpada o BpeMEeH! U MaMSITH.

8. LCA. Meton aomunbix nogbémoB. AnroputMm Tapesna ¢ CHM. Anroputm @Papaxa-Kontona u
bennepa.

9. 3anpocsl Ha aepeBbsix. Heavy-light nexkommosumus, ontumu3anus Bpemenu padotsl 10 O(log n) Ha
3ampoc.

10. TlepeGopubie amroputmbl. [logxomsl yepe3 MOMCK B IIyOMHY W TOUCK B IupuHy. CrocoObl
XelIMpoBaHus coctosiHui. Iterative deepening. [lpumMepsl oTceueHHI.

11. Kparuaiimme nyta B rpadax. Anroputmbl Jlelikctpel n @opaa-bemnmvana. JIBycropoHHUIM
anroput™ JleikcTpsl.

12. Anroputm Contraction Hierarchies mis moucka xpardaidiiumx myTteil B rpadax, BO3HHUKAIOMIKUX Ha
IIPAKTHUKE.

13. Anbda-06era oTceueHre B aHTATOHUCTUYECKUX UTPax.

14. Moctbl, TOUKM coulieHeHus. IlocTpoeHHe JepeBbeB KOMIIOHEHT pEOEpPHON W BEPIIUHHOMN
JBYCBSI3HOCTH.

15. Konnencauus opueHtupoBanHoro rpada. Anroputm TapbsiHa.

16. Cuctema HemepeceKarolmuxcss MHOXKECTB. [l0Ka3arenbcTBO aMOPTU3UPOBAHHOTO BPEMEHH paboThI
O(log* n) nHa 3amnpoc.

17. MunuManbHbIe OCTOBHBIE JepeBbs. Anroputmsl [Ipuma, Kpackana, bopysku.

18.JIuHeiHbI BEpOATHOCTHBIA airoput™m mnocrpoenus MST (B mpeAmnonokeHuH CyLiecTBOBAHUS
aIropuTMa IpPOBEPKM MHMHUMAIBHOCTH 3a JMHEHHoe Bpems). IIpoBepka ocTOBHOro JepeBa Ha
MHUHHAMaIbHOCTH 32 O(m log log n).

19.Ilotokn B cersix. Teopema ®opna-dankepcona. [Ipumepsl pemieHHs 3ajgad 4yepe3 CBEICHUE K
MUHUMAJIbHOMY Pa3pe3y WU MaKCUMaJIbHOMY IIOTOKY.

20. Teopema Kéunra-OrepBapu, nemma Xosuta. JlokazarenscTBo uepe3 Teopemy Popaa-DankepcoHa.



21. Anroput™m Damonjca-Kapma. Anroputm [lunnna, nokazarenbctBo Bpemern padotel O(E sqrt(V))
MPH MOUCKE MAaKCHMAIBHOTO JBYIOJIBHOTO MapOCOYETAHHUS.

Kputepun onennBanus
OTJIIMYHO

10 TlomHocThiO M BOBpeMs pelmieHbl Bce 3amaun 0Oe3 ommbOok. [IpomeMoHCTpHpoBaH TrpaMOTHBIH
MOAXO[ K pelIeHuto 3a1a4. Pemmenns 3a1a4 opopMIiIeHbI B €IMHOM yI000YHTaeMOM CTHIIE.

9 TlomHOCTHIO M BOBpEMSs pellIeHbI Bce 3aj1aun 0e3 ommboK. [IpogeMoHCTpUpoBaH rpaMOTHBIN MOIXO0/
K pELICHHIO 3a/1ad

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

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

6 IlomHOCTBIO pemnieHO OOJNBIIMHCTBO 33j1a4. B HEKOTOpBIX 3ajlauax JOMYIICHBI U HE UCTPABJICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHYHO.

5  TlomHOCTBIO pemIeHO IBE TPETH 3aJady. B HEKOTOpBIX 3agadax IOMYIICHbl M HE HCIIPABIICHBI
OIMOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUYIHO.

YIOBJIETBOPUTEIILHO

4 TlomHOCTBIO penieHo OoJiee MOJIOBUHBI 3a/1ad. B ocTanpHBIX 3aja4ax JOMYIICHBI U HE UCIIPABIICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHIHO.

3 TlomHOCTBIO pemieHo OoJiee TOIOBHUHEI 3aad.

HEY/IOBJICTBOPUTEIIEHO
2 PenieHo MeHee MOIOBHUHBI 3a/1a4
1 He pemeHo HU OJHOM 3a7a4u.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

OOyuaromuiicsi periaeT 3aa4d M 3allMINaeT X y ceMuHapucTa. [Iporiecc 3ammThl 3aKio4aeTcs B
JIEMOHCTpAIMH KOJIa PEILICHHS 33/1a4U U OOBSICHEHUS €ro padoTHlI.

HemnpaBuibHO pelleHHas 3ajadya WM 33ja4a, MMeEIoIas OLIMOKH, OTIIPABIISIETCS HA JOPAabOTKy ¢
BO3MO)KHOCTHIO ~ TIOBTOPHOW  3amuThl. KoNMYecTBO TMOBTOPHBIX — 3aIIUT  pEerIaMEHTHPYETCS
nperno/aBareineM (CEeMUHAPHUCTOM).

3ammuTa MOXKET BBINONHATHCS YAAIEHHO C HCIOJb30BAHHEM OJIEKTPOHHOH MOYTHI, BHEIIHUM
PETO3UTOPHEM CHCTEMBI KOHTPOJISI BEPCUH 1 JIp.



