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)

10 JMCHMILIMHE: AJTOPUTMBI U CTPYKTYPBI JaHHBIX. ba30BBIN MOTOK
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Maremaruka

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

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sx3ameny: 60 yac.
Bcero gacos: 270, Bcero 3a4. en.: 6

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: N.J. CrenaHoB, aCCUCTEHT

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUN nporpamMmMupoBanus 12.02.2024



AHHOTANMA

B Hauane BBomsTCs oOmmMe MareMarndeckue 00O3HAueHHs, MO3BOJISIOMIME padOTaTh C ACUMITOTHKAMHU MU
OLICHUBATh CIIOKHOCTH PadOTHI alrOpUTMOB. CeMecTp MOCBSIMIEH N3YUSHUIO CTPYKTYP JaHHBIX, HEOOXOANMBIX
U Pa3HOOOpa3HBIX Ooyiee CIOKHBIX aIrOpUTMOB. [IpocTeiime CTPYKTYphl CTEK, O4epelb, BEKTOP
aHAJIM3UPYIOTCd Ha mnpenMmeT 3(GQEKTUBHOCTH M BpPEMEHH BBINOJHEHMsA. BBomarcs Kyuw (ABOMYHAsd,
OvHOMMaNbHAs U (PUOOHAYUMEBA), ONHMCHIBAIOTCS TPAHHUIBI X MPUMEHUMOCTH. M3ydarorcs IepeBbs MOHCKA
(splay, AVL, nekaproBo, B-mepeBo) BMecTe ¢ TOAPOOHBIMH JIOKA3aTEILCTBAMU KOPPEKTHOCTH U
ACHUMITOTUKHU, @ TAaKXKE C ONMHMCAHHEM NPUKIAJHBIX MPEUMYIIECTB KaKIOH CTPYKTypbl. PaccmarpuBarorcs
HauOollee yHHMBEpPCAIbHBIE TEXHUKH OOpabOTKH 3allpOCOB: XJII-TAONUIIbI, JIEPEBbS OTPE3KOB, JIEPEBbS
denBuka (B TOM 4YHCIIE MHOTOMEPHBIE), pa3pekeHHbIe TaOnmuIbpl. B paMkax paccMarpuBaeMbIX TeM
OTTA4YMBAIOTCS PA3IUYHbIE TEXHUKU OLIEHKM BPEMEHHOI CIIOKHOCTH aJrOpHUTMOB: METOJ HOTECHIHAJIOB U
Meroy Oyxranrepckoro yuéra. Kypc B memoM paccuutaH Ha HM3ydeHHE O0a30BBIX CTPYKTYp, pean3aius
KOTOPBIX TpeOyeTcsi BO MHOXKECTBE 00JIee MPOABUHYTHIX aITOPUTMOB.

Ciymareny 3HaKOMSTCS C TIOHATUSIMU aJlTOPUTMOB, aCUMITOTHK, I'padoB, a TAKKE PACCUUTHIBAas HA yMEHHE
CTyJICHTOB  CaMOCTOSITENIbHO  pEalu30BbIBaTh  NPOTPaMMHBIA  Koja,  obOecneywBarommid  padoty
c(OpPMYIUPOBAHHOTO aNrOPUTMa, KypC pAacKphIBaeT AacleKTsl Teopud rpadoB B 00NACTH TOHUCKA
MaKCHMAaJILHOTO ITOTOKA B TPAHCIIOPTHBIX CETSAX (B TOM YHCIIE MUHUMAIBHONH CTOMMOCTH), 3aTE€M TEPEXOHT K
M3y4eHUI0 0a30BBIX U MPOABUHYTHIX aJITOPUTMOB Ha CTPOKax (BKyIeE ¢ ONTUMAJIbHBIMU CIIOCOOaMU XpaHEHUS
CTPOK W CTPYKTYp HajJ HUMH B NAMSITH KOMITBIOTEPA), U, HAKOHEI, 3aBepIIacTcsi OJIOKOM O BBIYUCIUTEIBHOM
reoOMeTpUH (OCBELIAIOTCS TEXHUYECKHE JIeTall BO3MOXKHOTO IIPE/ICTABICHUS T€OMETPUUECKUX TPUMUTHBOB B
muGpOBOM BHUJE, a TakkKe OOCYXITAIOTCS MHOTHE KJIACCHUECKUE AITOPUTMBI, aKTyallbHOCTh KOTOPBIX
00yCIIOBJIEHa B IEPBYIO OYEPeab NPAKTHYECKUMHU MPHIOKEHUSIMN).

JlucrurivHa BKIIOYaeT NOAPOOHOE OCBEIIEHHE TEOPETUUECKON CTOPOHBI allfTOPUTMOB, pa3dop U TPEHUPOBKA
pELICHNH MPAaKTUYECKUX 3a]a4, a TAKKe MPEAIoiaracT CaMOCTOSTEIbHOE U3YyYCHUE CTYICHTaMi MaTrepuaia
IpeaMeTa uYepe3 pelleHHe IOMAIIHUX TEOPeTHYECKHX W MpaKkTHYecKuX 3amad. Jlns ocBoeHus Kypca
HEOOXOAMMBI 0a30BbIC IMOHUMAHUS O TIOHATHM AITOPUTMa M pPadOTe KOMIBIOTEpA; TakkKe TpeOyeTcs
J0CTATOYHAs! TOJJKOBAHHOCTH B IIPOCTEUIINX ONPECICHUAX U TEPMUHAX IUCKPETHONH MaTeMaTHKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HenssMyu IUCHUIUIUHBL « ANTOPUTMBI U CTPYKTYPBl AHHBIX» SIBJIAIOTCSI PACIIMPEHHOE O3HAKOMIIEHHE
CTYICHTOB C OCHOBHBIMH NPHHLUIIAMH MPOEKTUPOBAHUS M aHAIN3a AJITOPUTMOB U CTPYKTYp IAHHBIX,
3aKperjIeHue HaBBIKOB OOOCHOBaHMS KOPPEKTHOCTH AJITOPUTMOB, HUX HPAKTHYECKOM pealu3alui,
TEOPETHUECKON M SKCIIEPUMEHTAILHON OLIEHKH UX BPEMEHHON CIIOKHOCTH.

3agauu JUCHUILIHHBI
- Hay4dTh (POPMYIMPOBATH 33][a4l B TEPMUHAX U3YUCHHBIX TEOPHiA, BEIOMPATh MOAXOASIINN aITOPUTM
JUUISL TIOCTABJICHHOM 3a7a4H;

- Hay4uTh pa3zpalaTbiBaTh KOMOWHAIIMM JITOPUTMOB Ul PELICHUS MOCTABICHHBIX 3a/1a4, OLICHUBATh
CIIOKHOCTH aJITOPUTMOB, BBIOMPATh MOAXOIAINNE CTPYKTYpBl JAHHBIX JUIl IOCTAaBJICHHBIX 3ajad,
pear30BbIBaTh AITOPUTMBI Ha SI3bIKE porpamMmmMupoBanus C++.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

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

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOZEIH,

OIIK-1 Criocoben TIPUMCHATD MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.1 CnocobeH aHaM3UPOBAaTh MOCTABICHHYIO 33734y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocobeH ompenensts TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue METOAbl M MPHUKIAJHOE MPOrpaMMHOE
OITK-2 CriocoGeH HCIIoNb30BaTh COBPEMEHHble |00ECIEYeHne I PEUIeHMs — HAay4dHbIX — 3a1a4 B
HHGOPMAIIMOHHEIE TEXHOJIOTHA U podeccHOHAIBHOM 00IacTH




MPOrpaMMHBIE CPEJCTBA MPHU PELICHUH 3a7ad OIIK-2.1 CrocobeH  TMPUMEHSITh  COBPEMEHHBIC
npodecCHOHAILHON IEeATEIBHOCTH, COONIONAasl  |BBIYMCIUTEILHYI0 TEXHUKY M CEpBHCHI ceTh VIHTepHeT B
TpeboBanusg HHPOPMAIIMOHHOM Oe3omacHocTH  |obnactu (cdepe) mpodheccnoHaIbHOM NeATeNbHOCTH

OIIK-2.3 3naetr ocHOBHble TpeOGoBaHMsS HH(POPMALMOHHON
0e30MmacHOCTH

3. [lepevyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOYJII0)
B pe3ynbrare 0CBOCHUS AUCIMILUTMHBI 00yYatOINecst JOJDKHBI
3HATh:
- ompenesieHus aCHMNTOTHK B O-HOTaImy;
- OIpeneNeHUs] NPOCTSHUINNX JMHEHHBIX CTPYKTYp JAHHBIX (CTEK, Ouepelb, BEKTOP) W BpEMEHa
00paboTKH 3aIIPOCOB B HUX;
- aJIrOpUTM OBICTPOIl COPTHPOBKH;
- OmpeesieHHe U MPAaKTHUECKYI0 HEOOXOAUMOCTh JIEPEBHEB IMOKCKA;
- ompejeNcHUs IMOTOKOB B CETH, 0a30BbIX (YHKIMH HaJ CTPOKaMH, 0a30BBIX TE€OMETPUYECKHX
0OBEKTOB;
QJITOPUTMBI ISl HAXOXK/ICHUSI MAKCUMAJIBHOTO MIOTOKA B CETH (B T.4. MUHUMAJIBHOM CTOMMOCTH);
QJITOPUTMBI TIOUCKA [Ia0JIOHA B TEKCTE;
- CHOCOOBI IPEJICTABICHUS] TEOMETPHYECKUX OOBEKTOB B IAMSATH KOMITBIOTEPA.
YMETb:

- OLIEHHUBATH CIIOKHOCThH AJITOPUTMOB;
- CTpOro JA0Ka3bIBaTh YTBEPKIACHUS O KOPPEKTHOCTH aJITOPUTMOB;
- TPUMEHSTHh HEOOXOAUMYIO TEXHUKY JUISl PEIICHHsI aJlTOPUTMHYECKUX 3a]ay;
BJIaJICTh:
- pa3HOOOpa3HBIMHU METOJIaMH IiepeceyeHns: 0a30BbIX T€OMETPHUYECKIX IPUMUTHBOB,;
- METOJaMH JJ0Ka3aTeNbCTBA KOPPEKTHOCTH YTBEPKACHUI 00 ajIropurmax;
- npuéMaMy CBEICHUS OOLIMX 3a1a4 K 60siee KOHKPETHBIM M MPOCTHIM.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHSATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 ACHUMITOTHKH, MacTep-TeOpeMa 7 7 12
2 JIuneltHbIe CTPYKTYPBI TaHHBIX 8 8 12
3 CopTHUPOBKH U MOPSAKOBbIE CTATUCTUKU 7 7 11
4 Kyun 8 8 10
5 JepeBbs moucka 6 6 10
6 HepeBo oTpeskoB, aepeBo denBrka 6 6 10
7 Xomi-Tabnuiiel, GuibTpsl byma 6 6 10
8 [Tapocoueranus, anroputm Kyna 6 6 8
9 MaxkcuMasbHbIE IOTOKU B CETAX 6 6 7
Nroro gacos 60 60 90
ITonroToBka k 3K3aMeHy 60 gac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)



Cemectp: 1 (Ocennwii)
1. ACUMIITOTHKH, MacTep-TeopemMa

O6o3HaueHuss B O-moramuu: o-mamoe u  O-Oompmioe, omera-mMajoe u  Owmera-0olbIioe,
Tera-6onbimoe. HeszaBucumocts omnpeneneHust O-0onbimoro u Omera-00ibIIOr0 OT Ha4aIbHOTO
casura. Macrep-teopema, npuMep npuMeHeHust 11 pekyppeHTsl T(n) = 2T(n / 2) + O(n).

2. JIuneitHbIe CTPYKTYphI JaHHBIX

CTpyKTypBl JaHHBIX CTEK, o4depenb, BeKTop, Aek. Ilonck Gmmxaiimero Oonbmero crmpasa 3a O(n) B
MmaccuBe. [louck MUHEMYyMa B CTeKe M odepeu. MeTon OyXraaTepcKoro y4éra Juis JT0Ka3aTelbCTBa
ACHMIITOTUKH BPEMEHU 00pabOTKH 3apOCOB B BEKTOPE.

3. CopTUpOBKY U MOPSAKOBBIE CTATUCTUKU

3amaua coprupoBku. OmpenencHue cTaOWIBHON cOpTUPOBKUA. COPTHPOBKA CIHSIHUEM, IMOJICYET
Yrciia MHBEpPCHi B niepectaHoBke. CTabuibHasi COPTUPOBKA noacueéToM, udposas coptuposka LSD.
BeicTpasi copTupoBka cO cIy4YailHBIM BBIOODOM MHUBOTA, IMOWCKA K- MOPSIKOBOM CTaTUCTHKH.
HepangomMusanus: NE€TEPMHUHUPOBAHHBIA AJITOPUTM OBICTPOH COPTUPOBKH C BBHIOOPOM B KauecTBE
[IMBOTA MeJlMaHbl MACCUBA MEJUAH IATEPOK.

4. Kyuun

Omnpenenenne Kyud U 3ampochl, HeoOXoauMEbIe it 00paboTku. JIBonuHas Kyda: onepanuu siftUp u
siftDown. BplpaskeHne OCTaNbHBIX OIEpalMid 4Yepe3 JaHHble. ACHMITOTHKA BPEMEHH pPaOOTBHI.
buHoMunanbHbIE JepeBbsi 1 OMHOMHUAIbHAS Ky4a: CKOPOCTh PA0OTHl M IPEHMYIIECTBA [0 CPABHEHHIO
¢ IBOMYHOMN Ky4el. DuOoHau4neBa Kyda: aCHMIITOTHKA C IIOMOIIBIO METO/Ia OyXIralaTepCcKoro y4éra.

Cemecrtp: 2 (Becennuit)
5. HepeBbs noucka

Ompenenenue aepeBa Moucka, oOpabaTeiBaeMble 3ampochl. TeopeTudeckas peanusanys U aHalu3
BpeMeHH paboThl jaepeBbeB: splay-mepeBa, AVL-nepeBa, amekaproBoro paepeBa, B-nmepeBa kak
gacTHOTO ciy4as (a, b)-mepeBa. IIpakThueckue NPUMEHEHHS M TPEHMYIIECTBAa KaXKIOTO THIA
JIePEBHEB.

6. JlepeBo oTpe3koB, nepeBo DeHBuKa

OOpabarbiBaeMble 3arpochl B jAepeBe OTpe3KoB. OTIOKeHHbIE onepauuu. [lepeBo OTpe3KoB CHU3Y.
JIByMepHOE JIepeBO OTpe3KoB. JIMHaMHYEeCKOe U TIEPCUCTEHTHOE IepeBO OTpe3koB. JlepeBo DeHBuKa:
OyneBbl omepanuu Hajg OuTamMu. MHOTrOMEpHOE JAEpeBO OTPE3KOB, 3alpPOCHl K IMOJOTPE3KaM H
MOATIPSIMOYTOTEHUKAM.

7. Xom-tabnunsl, GuiasTpsl biayma

3agaga xsmmpoBaHus. OnpeneneHnss COBEPUICHHOTO M YHHBEPCAIBHOTO CEMENCTBA X3UI-(DYHKIHH.
BeposiTHOCTD KOMmM3uK. X3MI-TaOluIBl ¢ OTKPBITON agpecanuei, Xam-Tabauubl METOAOM LIETOYeK.
[BoliHoe x3mupoBanue. @uibTpbl biayma: NpUMEHEHUS U peaanu3anusl.

8. [lapocoueranus, anroputm Kyna

Omnpenenenue nmapocoyeTanus, ABY10IbHOTO rpada. MakcuManbHOe U HanOoJblIee MapocovYeTaHue.
Teopema beprka, yBenuuuBaromue W depeayrommecs nenu. AnroputMm KyHa, KOppeKTHOCTH M
acumnrotuka. Peanuzanus. Teopema JunBopra u Mupckoro. ITokpeiTHE YaCTUYHO YIIOPSAOYEHHOTO
MHOXXECTBAa IyTAMH. MUHUMalIbHOE BEPUIMHHOE TOKPBITHE M MAaKCUMalbHOE HE3aBUCHMOE
MHOXECTBO



9. MakcuMallbHbIE TIOTOKH B CETAX

Omnpenenenrie TPaHCMOPTHOM ceTH, MOTOKa, pa3pe3a. Teopema dDopna-dankepcoHa. AITOPUTM
dopna-dPankepcona, Inmonaca-Kapna. bnokupyrommii motok, cioucras cetb. Anroput™m JuHuua.
B3BemenHas 3aga4a, MOTOK MUHMMAaJIbHOM CTOMMOCTU. AJITOPUTM IMOMCKAa MaKCUMAaJIbHOTO IIOTOKa
MUHUMaJBHOW CTOMMOCTH (C HCHoyib30BaHHeM ainroputMoB Dopna-bemnmana u JlefikcTpbl ¢
MMOTEHITHATIAMH).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

YueOHast aymuTopus, C JOCKOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBejicHHE B TEOPHUIO AITOPUTMOB M CTPYKTYP JAHHBIX, DJIEKTPOHHAS BEPCHS MIEUATHOM MyONIuKaIuu
/ M. A. babenxko, M. B. Jleun. — Mocksa, MITHMO, 2016

JomnonHurensHas aureparypa

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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JI71s1 yCTIeIIHOTO OCBOCHUS JUCHUILINHBI, CTyAEHT UCIIONIB3YeT CIEAyIOINe TPOrpaMMHBIC CPECTBA:
- KoMmuisATop sizbika C++.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

B npenogaBaH AUCHUIUIMHBI COYCTAKOTCA IMPAKTHUYCCKHUC 3aHATHA B KOMIIBIOTCPHOM KJIACCE H
AOMAalllHUE 3aJlaHud, COCTOAIIMUE H3 TCOPCTUUYCCKUX 3aJad MW 3aJa4 Ha IHIpOorpaMMHUpOBaHHUC C
aBTOMAaTHUYECKOU HpOBepKOﬁ KOPPCKTHOCTHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Maremarunka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1

kBaTuuKkanus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: N.J1. CremaHoB, aCCHCTCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MaTeMaTHYECKHE MOJEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.1 CnocobeH aHalM3UpOBaTh MOCTABICHHYIO 3a1a4y,
HaMeyJaTh MyTH €€ peIeHUs

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKUe METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne  IJIsl  pELICHMS  HayyHBIX  3ajgad B
npodeccuoHaIbHON 00nacTu

OIIK-2.1 CriocobeH  TPUMEHSITh ~ COBPEMEHHBIC
BBIYHCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynprare uzydeHHs TUCHUIUIMHBI «AJNTOPUTMBI M CTPYKTYpHl NaHHbIX. bazoBeni motox (DIIMUN)»

00yJarouiCs JTOIDKEH:

3HAThb:

- ollpelesieHus] acUMITOTHK B O-HOTaluy;
- ompedeneHHs] MPOCTEHIINX JIUHEWHBIX CTPYKTYP HAHHBIX (CTEK, odepenb, BEKTOP) M BpEeMEHa

00paboTKH 3aIPOCOB B HUX;
- auropuTM OBICTPOW COPTHPOBKH;

- OmpeJesieHHe U MPAKTHUECKYI0 HEOOXOANMOCTh JIEPEBLEB ITOUCKA;
- OmIpeAe]eHUs IMOTOKOB B CeTH, 0a30BBIX (YHKIHMH HaJ CTPOKAaMH, 0a30BBIX TI'€OMETPUYECKUX

00OBEKTOB;

- AJITOPUTMBI U HAXOXKACHUA MAKCUMAJIBHOI'O ITOTOKA B CCTHU (B T.4. MUHUMAaJIbHOM CTOI/IMOCTI/I);

- QJTOPUTMBI TIOHMCKa mabioHa B TCKCTC,

- CIOCOOBI MNpEaACTaBJICHUA ITCOMCTPUICCKUX OOBEKTOB B IIAMATHU KOMIIBRKOTCPA.

- OLCHHUBATDH CIIOKHOCTDH aJITOPUTMOB;,

- CTpPOroO AOKa3bIBaTh YTBEPKACHUSA O KOPPEKTHOCTH AJITOPUTMOB;
- TNPUMEHATH HEOOXOANMYIO TEXHUKY JISl pEIICHNs alTOPUTMUYECKUX 3a/1a4;

BJIAA€Th:

- pa3HOOOpa3HBIMHU METOJIAMH NIepeceyeHus] 0A30BBIX TEOMETPHUYECKIX IPHMUTHBOB,;
- METO/aMH JI0Ka3aTelbCTBA KOPPEKTHOCTH YTBEPXKICHUH 00 aJlrOpUTMax;
- npuéMaMu CBEJCHHUS OOLIMX 3a1a4 K 00siee KOHKPETHBIM M MIPOCTHIM.

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

1 cemectp:

1. ITo maHHOMY YHCITy N HalUTE BCE Maphl EIBIX MOJIOKUTEIBHBIX YuCen (a, b), Takue uto a <=b <=
n, ¥ a | b. OueHnTe aCUMITOTUYECKOE ITOBEICHUE YHCIa TAKKX Tap.

2. Yucno 0 3ammcaHo B n-paspsgHod jaBouvHoi cucteme. K Hemy 27{n} - 1 pa3 npubaBnsercs
enuHMIA. bynem cumTarh, 4TO BpeMs, HEOOXOOMMOE Ha NMPHUOABICHUE CAMHUIIBI, PABHO KOJIUYECTBY
SMHUII B JIBOWYHOM 3aIIMCH YKCIIa, KOTOPBIE CTAaHOBATCS HYJISIMU. OIICHUTE CPEAHIOI0 CIOKHOCTh BCEX
Takux ornepanuii. Kakue onepamuu sBISIOTCS CaMbIMHU JICHIEBBIMU, @ KAKHE -- CAMBIMHU JIOPOTHMU?

3. Ilpennoxure MeTOA XpaHEHUs] MUHUMAaJIbHOTO 3HAUYCHHs B OYEPEAH C MIOMOLIBIO CTPYKTYphI deque.
Ecnu k ouepeay MoCTYIIIIO N 3aIIPOCOB, BpeMs pabOThI TPOTPaMMBbI IOJDKHO cOcTaBiATh O(n).




4. Hamomuum, yTto mpoueaypa Partition(A, X) mepeynopsaodrBacT IEMEHThl MaccuBa A Tak, 4TO
CHayasia uIyT BCE JIIEMEHTHI, HE MPEBOCXOISIINE X, B HEKOTOPOM IOPSJIKE, a 3aTEM -- BCE DJIEMEHTHI,
oonpmue X. [lokaxwure, kak peamu3oBath Partition(A, x) ¢ mpusnedenuem O(1) JOMOTHUTETHHOMN
MaMsITH.

5. HuxHss oLleHKa Ha 9HMCIIO CPAaBHEHUIN B COPTUPOBKE, OCHOBAHHOM HA CPaBHEHUSAX.

6. Jlemma o xoppekrtHocTH siftDown u siftUp.

7. Ynanenue B Kyue (110 yKa3aTellio U 110 3HAYCHHUIO).

8. JIByMepHOE 1epeBO OTPE3KOB CHHU3Y: MPUOABICHNUE B TOUKE U CyMMa B MIPSIMYTOJIBHUKE.
9. ®ubonauunena kKy4a: onepaunii decreaseKey. ACHMITOTHKA M KOPPEKTHOCTD.

10. @uneTps!l biyma: acUMOTOTHKA U KOPPEKTHOCTD.

2 ceMecTp:

1. Ceemute 3amady NOWCKAa MaKCHMAJBHOTO IIapOCOYETaHHsS B JBYJOJBHOM Tpade K MOUCKY
MaKCHMAaJIbHOTO MTOTOKA B HEKOTOpoi cetu. CpaBHUTE BpeMs paboThl anroputMoB Popra--DankepcoHa
n Onmonaca--Kaprma. MoxHO 1M Tpojenars TO K€ B NMPOU3BOJIBHOM (HEOOS3aTeNIbHO JIBYIOIHHOM)
rpage?

2. Ha ¢abpuky mocTymuio n 3aKa3oB, peajii3alusi i-r0 U3 KOTOPbIX MPUHECET eil mpuoObuib B a_{i}
pyoneit. Kaxuplii 3aka3 Ui MpoM3BOJICTBA TpeOyeT HEKOTOPOro Habopa MHCTPYMEHTOB. [lycTh Bcero
3aBUCHMOCTEH ‘‘3aKa3--MHCTPyMEHT poOBHO k. MHCTpyMEHTBHI MOXKHO IEpeHCIIONb30BaTh, TO €CTh
3aJicliCTBOBaTh B HECKONbKHX 3akazax. OJHako B JIlaHHBIH MOMEHT Ha (aOpuke BOOOINE HET
WHCTPYMEHTOB, TaK YTO MOKyIKa j-ro M3 HUX obouaérca B b_{j} pyOneir. Koneuno, or npuéma
KaKUX-TO 3aKa30B WM MOKYIKH KaKHX-TO MHCTPYMEHTOB (adpuka MoXkeT oTka3arbcs. Kakue 3axasbl
CIIeTyeT peasnu30Barh sl MAKCUMU3AIMY PUOBLTH (C y4ETOM 3aTpar Ha HHCTPYMEHTHI)?

3. 3agaH MOTHBII B3BEIICHHBIH IBYIOIBHBINA rpad, B 00EHX JOJISX KOTOPOrO HAXOAUTCS IO N BEPIIHH.
[TpeanoxxuTe anropuT™ MOUCKA CaMOTro JEIEBOTO COBEPLIEHHOTO MapOCOYETAHUSI.

4. C nomo1usio cyhhukCHOro aBToMara HalAUTE KOJIMYECTBO PA3IUUHBIX MOACTPOK CTPOKH S 33 BpeMs,
JHHEHHOE OT €€ JTUHBI.

5. Ilycth W3 n OOBEKTOB TOJHKO ONMH O0JagaeT XOpOUIMM CBOWCTBOM. CMomenmupyem BBIOOp ¢
BO3BpaIllcHHEM: Ha KaXJIOM IIare BBIOMpAaETCs CIy4allHBI paBHOBEPOSTHBIH 0OBeKT. Eciu oH He
o0nazaeT XOpOIIMM CBOWMCTBOM, HpeAMET Kianércs oOparHO B Kydy. B mpoTuBHOM citydae wurpa
ocraHasiuBaeTcsa. Onpenenure MaTeMaTn4eckoe OKHUAaHUe YHUCIIA IAroB 0 KOHLA UIPHI.

6. ITorck MUHMMAJIBHOTO BEPUIMHHOTO MOKPBITHUS C 10KAa3aTeIbCTBOM KOPPEKTHOCTH.

7. Teopemsbl Kap3anosa. Jlemmbl amst mepBoii Teopemsl (0/1), BBIBOJ M3 HHX caMoil TeopeMbl. Bropast
Teopema -- 6/1. Equandnbie cetn n anroputM Xomnkpogra-Kaprma.

8. [Tonck OKpY)KHOCTH MHUHUMAJIBHOTO PaJnyca, MOKPHIBAIOIICH TaHHOE MHOKECTBO TOYCK.

9. 3er-pyHKIMA: OnpeneNeHne, JMHEHHBIA allTOPUTM TTOCTPOCHUS U J0Ka3aTelIbCTBO KOPPEKTHOCTH.
ITouck Bcex BXOX/IE€HMI A0I0Ha S B TEKCT t.

10. Anroputm Axo--Kopacuk: mouck Bcex BXOXKICHUH 1a0oHa s (B KOTOpOM Joiyckaercs: He Oomnee k
BOIIPOCOB) B TEKCT t.

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

1 cemecTp:
1. JlmHaMH4eCKuii MacCUB.
2. AMOpPTH3AIMOHHBIN aHATHU3.

3. VYuerHas oOLeHKa BpeMeHH J00aBJICHUs JJIEMEHTAa B JIMHAMUYECKHH MaccuB (C YIBOCHUEM
3aIlOJTHEHHOTO Oydepa).

CBS3HBIE CITUCKHU.

Crek, ouepenp, IEK U UX pealn3aluu.

Brictpas copruposka (QuickSort).

[Touck mopsimxkoBo# ctarucTuk MmetonoM “Pazmensii u BmactByit” (QuickSelect).

® N R

Copruposka cnusinueM (MergeSort).

9. Ilopa3psaHble COPTUPOBKH.

10. /IBonynas ky4a u coptupoBka Ky4eit (HeapSort).

11. Cnustnue k 0TCOpTHPOBaHHBIX MaCCUBOB C TOMOILBIO KyUH.
12. Xem-rabnuia, HOMMHOMUATIbHAS XelI-(QyHKIHS.



13. JInnamuueckoe MporpaMMHUpOBaHHe: 001Ias uues, JMHeHHas TMHAMIKA, MaTpUYHAs, JMHAMUKA Ha
OTpEe3Kax, Ha MacKax.

14. RMQ. Sparse table. /lepeBo oTpe3KoB.
15. LCA: cBenenne k RMQ u MeTom IBOMYHOTO MOABEMA.
16. JIBon4yHOE JEPEBO MOUCKA.

[Ipumepst 6uneroB 1 cemectp:

buier Nel:

1. Copruposka cnusiaueM (MergeSort).

2. Xem-tabnuua, moJIMHOMHUAJIbHAS XeII-(YHKLHSI.

Buiter Ne2:
1. JIBonuHas Kyuya u coptupoBka kyueit (HeapSort).
2. RMQ. Sparse table. [lepeBo oTpe3koB.

2 ceMecTp:

O06xo0pb! B TIIyOMHY U B IIUPUHY.

ITouck kmro4a, HAUBHBIE BCTABKA U YIaJI€HHE KIIFOUa.
ABJI-nepeso.

KpacHo-uépHoe aepeso.

Onpexnenenue, ONMUCaHUe AITOPUTMA insert.
HekapToBo nepeso.

JlexapToBO JIepeBO MO HEABHOMY KITFOUY.

AN i

MuHuMaabHOE OCTOBHOE AepeBo: anroputmsl Ilpuma u Kpyckana.

9. MaxkcumanbHbIE IOTOKH B CETH.

10. Metonsr: ®opna-dankepcona; Damonca-Kapna (6/1).

11. O6xon rpada B nryOuHy, IIUPHUHY.

12. Tlouck kpaTyaiux myTer B rpade: anroputmsl Jeiikctpel, @opaa-bemnnmana, Onoiiga-Yopiuenna.
13. Tlonck cuIbHO-CBSI3HBIX KOMIIOHEHT B rpade. 3agaya 2SAT.

14. MocThI 1 TOYKH COWICHEHHUS B Tpade.

15. HaxoxxaeHne noAcTpoOKU B CTpoke: npedukc-pyHkuus, anroput™M Kuayra-Moppuca-Ilparra.

[Ipumepsl 6usneToB 2 cemectp:

buiter Nel:

1. MakcuMaiabHbIE TOTOKU B CETH.

2. Ilouck cunbHO-CBA3HBIX KOMIIOHEHT B rpade. 3amada 2SAT.

Buiter Ne2:
1. O6xox rpada B iyOuHy, IIUPUHY.
2. Ilouck kparuaiimux mytei B rpade: anropurmsl [eiikcrpel, @opaa-bennmana, @noiina-Yopienia.

Kputepun oniennBanus
OTJIIMYHO

10 TlomHocTh0 M BOBpeMsi pelIeHbI Bce 3agauu Oe3 omubOok. [IpogeMOHCTpUpOBaH TPaMOTHBIM
MOAXOA K PELICHUIO 3a]lad, peajn30BaHbl ONTHUMAJbHBIC aJTOPUTMBI, KOI O(QOpPMIIEH B EIUHOM
yA000YHTaEMOM CTHIIE

9 TlonHOCTHIO M BOBpEMsI pEIICHBI Bee 3aa4un 0e3 omnbok. [IpogeMoHCTpUpOBaH rpaMOTHBIN TTOIXO]
K PELICHNIO 3a/1a4, PEaJIN30BaHbI ONITUMAJIbHBIE AITOPUTMBI

8 IlomHOCTBIO M BOBpPCMs PCIICHBI BCC 3a1a41 0¢e3 omMOOoK. HpOILeMOHCTpI/IpOBaH FpaMOTHBIfI 18(0)19.(0)I
K pCHICHUIO 3aJa4

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

6 TlonHOCTBIO pemieHo OONBIIMHCTBO 33j]ad. B HEKOTOpHIX 3ajadax JOMYMIEHBl U HE UCTPABICHBI
OIMOKY, JTNOO HEKOTOPHIE 33]]a4 PEIIeHbI YACTHIHO.



5  IlonHOCTBIO pelIEHO ABE TPETH 3a1ady. B HEKOTOphIX 3amadax JONIYIICHBI M HE HCIPAaBIEHBI
OMOKH, TUOO0 HEKOTOPHIE 3a/1a4M PELICHbl YACTUYHO.

YAOBIICTBOPUTEIHHO
4 TlomHOCTBIO pemieHo Oosiee MOJOBUHBI 33Ja4. B ocTanbHBIX 3a7adax JOMYIIEHBI U HE UCTIPABIICHEI
OIHUOKH, JTUOO HEKOTOPHIE 3a/1a4W PElICHbI YACTUYIHO.

3 TlonHOCTBIO perieHo Goee MOJTOBUHBI 3a/1a4.

HEYIOBJICTBOPUTEIHHO
2 PemieHo MeHee MOJIOBUHBI 3a/1a4.
1 He pemieHo HU OTHOM 3a1a4H.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu nmpoBenenun sk3ameHa oOyuaromemycst npepoctasisiercss 30 MUHYT Ha mOAroToBKy. Ormpoc
oOyuarorerocs o Oniery He JOJKEH MPEBbIIIATh IBYX aCTPOHOMHUYECKUX YacOB.

Bo Bpems npoBeieHuUs 9K3aMeHa 00y4aroIuecst MOTYT M0JIb30BaThCs POrPaMMOM AUCIUITIIHHBL.



