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AHHOTANMA

Kypc maetr 6a30Bble 3HaHUS B 00JaCTH aJTOPUTMOB U CTPYKTYp JaHHBIX. B IBHOM BHJIe OHU, MOXKET OBbITbH, HE
MNPUTOAATCS, HO OYEHb BaXKHBI IS I[OHUMAaHUs padOThl OMOMMOTEK, alrOpUTMOB U SI3BIKOB
[IPOrpaMMUPOBaHUS.

Kypc cocrout u3 tpex uacreil. [Ipu npocmoTpe Buaeo3anuce JEKIUHA CTYIEHTHI MOMYYaroT HEOOXOIUMYIO
TeopeTuueckyo 0azy. Ha cemumHapckux 3aHATHAX OyayT pa3Ouparbecsi 3ajadud, KOTOpbIE MOKAa3bIBAIOT
MPUMEHEHHSI U CKPBIThIE BO3MOKHOCTH HMPOHIEHHBIX CTPYKTYP JaHHBIX.

JlomamHue 3ajaHus 10 Kypcy 3aKpeIlISIOT MOJTy4YeHHbIC 3HAHUS U BOCHHUTBHIBAIOT XOPOLIHI CTUIIb HAIIUCAHUS
KOJ1a, KOTOPBIH TT03BOJISIET N30€KaTh CTAaHIAPTHBIX, HO OT 9TOT0 HUYYTh HE MEHEE PACIPOCTPAHEHHBIX Jaxe y
OTIBITHBIX Pa3pabOTUYNKOB, OITHOOK.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Hate crynenTam 0a3oBble 3HaHMSA B OOJACTHM AITOPUTMOB U CTPYKTYp [aHHBIX, BaKHBIC IS
MOHUMaHUsI paboThl OMOIMOTEK, aJITOPUTMOB U SA3BIKOB ITPOrPAMMHPOBAHUSI.

33)13‘11/[ JAUCHUIIINHBI
1. ITo3HAaKOMUTBLCS C OCHOBHBIMH AJITOpUTMAMU U CTPYKTYypaMHU JaHHBIX IMOUCKA.

2. TlomyuuTs npenacTaBieHne o MpobiaeMax, BOSHUKAIOIIUX MTPU MPUMEHEHUH M3BECTHBIX aJITOPUTMOB
aHanM3a JaHHBIX I pEIIEHUs NPaKTHYECKMX 3aqad noucka. HayunTbed mpeoponeBaTtb 3TH
CJIOKHOCTH UMEIOILUMUCS B PacIOpsKEHUU CPEACTBAMHU.

3. HayuuTtbcs oLleHUBaTh yUETHYIO CTOMMOCTD OIlEpaLuil U aJITOPUTMUYECKYIO CI0KHOCTb KOJa.

4. W3yuuTh 3amauv COPTHUPOBKH, MOJEIH BBIUMCIEHHUM, CTPYKTYphl JAHHBIX C XpPAHEHHEM HCTOPHH,
JepeBbs MOUCKA, 3aJa4 O JUHAMUYECKOM IIOHMCKE, aJrOpUTMBI 00Xoaa rpadoB, MOUCKA KpaTdalIInx
Iy TeH, 3a1a4n MOJCTPOKH B CTPOKE.

5. Tlony4uTh IPaKTHYECKHUH OTBIT MPOTPAMMHUPOBAHHUS, BEIPAOOTATH XOPOILITHI CTHIIb HATMCAHUS KOJIa,
KOTOPBIN MO3BOJISIET U30€KaTh CTaHAAPTHBIX, HO OT 3TOr0 HUYYTh HE MEHEE PacCIpPOCTPaHEHHBIX Jaxe
Y OMBITHBIX pa3pabOTYMKOB, OIIHOOK.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kop 1 HaniMeHOBaHNE KOMIIETEHITUH WNuaukaTopsl TOCTYKEHMSI KOMITETEHITUN
OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
pean30BBIBaTh HOBBIE MAaTEMAaTHYECKHE MaTeMaTHYeCKuX HCCIENOBAHUNH B PaMKax TEMaTH4eCKOU
METO/IbI PEIICHUS IPUKIATHBIX 3314 o0JacTu cBoei mpodeccuoHaIbHOM JIeATENLHOCTH
OIIK-4 CriocoOeH KOMOMHUPOBATh U OIIK-4.2 Ymeet MPUMEHSITh 3HaHUE
a/IalI TUPOBATH CYIIIECTBYIOIIIE WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH IS
WH(POPMANOHHO-KOMMYHHKAIIMOHHbIE peILeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
TEXHOJIOTUH TSl PEeIlICHsI 3a]1a4 B 00JacTh Y OLIEHKH TOJYYECHHBIX PE3YyJIBTaTOB
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
OCHOBHBIE aNTOPUTMBI aHAJIM3a JAHHBIX, WX MPEUMYIIECTBA W HEAOCTATKH, a TAKXKE CTPYKTYPHI
JAHHBIX IIOUCKA.

YMETb:
Hcnonb3oBath cpeacrBa si3bika mporpamMmupoBaHusiC++ g pa3paboOTKH HAACKHBIX U OBICTPO
paboTaromux mnporpaMMHBIX cucteM. Co3laBaTh KaueCTBEHHBIH KO IS peaau3alliy aJrOpuTMOB
aHaJin3a JaHHBIX.

BIIAJICTh:

CpenctBamu pa3pabOTKH U TECTUPOBAHUS IPOTPAMMHOTO KoAa Ha si3bikeC++.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 CAOXKHOCTP M MOHEIHM BBIYHCICHUH. 6 9
AHanu3 y4eTHbIX CTOUMOCTEIA.
2 Anroputmbl Merge-Sort u Quick-Sort. 6 8
3 [opsinkoBeie cratucTuku. Kyun. 8 9
4 XeumpoBaHue. 5 8
5 HepeBbs MTOHCKA. Cucrema 6 9
HeIepeCceKaroUINXCsl MHOKECTB.
6 3agaun RMQ u LCA. 8 8
7 CTpyKTypBl JTAHHBIX ULt 6 9
T€OMETPUYECKOTO MOUCKA.
] JnHamuyeckas CBSI3HOCTD B 5 7
HEHarpaBJIEHHOM rpade.
9 O6xon B mupuny. O06xox B DiyOuHY. ] 6
2-pazpesbl.
10 |[Toumck kpaTyalmMx MyTeH. 6 7
1 MuHUManbHbIE ~ OCTOBHBIE  JICPEBBSL. 3 6
MuHUMaBHBIE Pa3pe3bl.
12 |ITouck moacTpoxk. 6 6
13 Cybdukcusie npepeBbs. CyddukcHbie 6 6
MAacCHUBBI.
14 JnvHHelnme obrmiue MOJICTPOKH. 6 7
[TpubnMkeHHBIHN MOUCK MOJICTPOK.
Hroro yacos 90 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. CIOXHOCTB M MOJICTTU BBIYMCIICHUNA. AHAJIN3 YUETHBIX CTOMMOCTE.

OcHoBHBIE pecypcebl: namsTh U Bpems. O-cumBoiuka. [Ipumepsl Monesiell BbIUMCIIEHUS: MallliHa
Tetopunara, RAM-mammaa. CIoXHOCTh B CpeIHEM M XyALIeM ciaydasx. [Ipumep: 3aga4a COpPTUPOBKH.
CoptupoBka BbiOopoM. TeopeTuko-nHGOpPMAIIMOHHAS HIKHSAS OLICHKA CIOKHOCTH. Paspermarormue
nepeBbs. HokHSSL oLieHKa CIIOKHOCTH B MOJIENM Pa3pellaloninX AepeBbeB. MacCUBBI IEPEMEHHOTO
pa3Mmepa: ajiuTUBHAs U MYJIBTUIUIMKAaTUBHAS CXEMbl peajlyIoKaluu. AHalu3 MYJIbTUIUIMKATUBHOMN
CXeMBbl JJIs MaccHBa IEPEMEHHOIO pa3Mepa C IMOMOIIbI0 OaHKOBCKOTO METOAA.AHAIN3 YUYETHBIX
cTouMocTell onepanuii: GyHKIUS MOTEHINANA, UICTUHHBIC U ydeTHbIe crouMocTH. CTeKH U ouepenu.

2. Anroputmbl Merge-Sort u Quick-Sort.




[TonsiTne 0 MeToae «paznendii u BiIacTByi». Anroputm Merge-Sort. CriusiHue IBYX YHOPSIOYSHHBIX
cnuckoB. Ouenka cinoxHoctH. K-wayMerge-Sort nyis pabotsl Bo BHewmrHei mamsatu. CopTHpOBKa
clvsiHueM 0e3 MCIIONb30BaHUs JOTIONHUTENbHON namsatr. O0mas cxema anroputMma Quick-Sort. [iBa
BapuaHTa peanuszauuu Partition. [Ipumepsl HeynauHOro BEIOOpa ONOPHBIX JIEMEHTOB.

3. IlopsinkoBblie cTatucTUKU. Kyun.

HaxoxxaeHue MOpsIKOBBIX CTATUCTHK C ITOMOIIBIO PaHAOMU3NPOBAHHOW MOAM(UKAIIMU alropuTMa
Quick-Sort. JIuHelHOCTh MaTOXUIAHUS BpeMeHH padoThl. [IpubmmkenHble Meauanbl. Beioop k-i
MIOPSIIKOBOM CTAaTHCTUKY 3a JIMHEHHOE B Xyamem ciydae. [lepeBbs co cBoiictBamu Kyuu. [loutn
NOJIHBIE OWHApHBIE JIepeBbs: HyMepalus BepuIMH, HaBuranus. JlBomynas kyda. Onepauus
MPOCEHBaHKsI BHU3 U BBEPX.

4. XemmpoBaHue.

Xem-¢pynkuu. Komnusun. Pazpenienne Kou3uil METOIOM LETNOYEK, METOJOM I1OCIEe0BaTEIbHBIX
npo0 M METOIOM JABOMHOrO XemupoBaHus. ['Mmore3a HpocTOro paBHOMEPHOIO XEHIMPOBAHMS,
OLIGHKA CpeJHEW UIMHBI LIETIOYKU. YHHBEPCAIbHBIE CEMEHCTBa Xell-(pyHKUWH, OLEHKa CpeaHel
JUINHBI LIETIOYKH.

5. depeBbs noncka. CucreMa HerepeceKaroIuxcsi MHOXKECTB.

Omnpenenenne aepeBa moucka. BcraBka m ymanenuwe anemeHTOB. Inorder-obxon nepesa. Kpacho
YEpHBIE JI€pPEBbs: OIPEIECICHUE W OCHOBHBIE CBOWCTBAa. Peanm3anus onepauuii BCTaBKU IS
KpacHO-4epHOTo Aepesa. Splay-nepesbs. Onepanus splay: zig, zig-zig u zig-zag maru. Peanuzanus
olnepanyii BCTAaBKH, yNAJEHUs, CIMSHUA W pasfeneHus At splay-nepeBbeB./lexapToBbl aepeBbs
(myun). EnuHCTBEHHOCTH [ekapToBa JepeBa Uil 3aJaHHOTO Habopa pa3iUYHBIX KIIOYeH u
npuopureToB. Jlorapupmuyeckas OLEHKa MAaTOXHUIAAHUS BBICOTHI Ayun.Omepanuu CIusHUS U
paszgenenus A ay4. Onepanuy BCTaBKU U yJaJICHUS 3JIEMEHTOB AJIs Iy.

6. 3agaun RMQ u LCA.

3anaun RMQ (range minimum query) u LCA (least common ancestor). CBenenue ot 3agaun RMQ k
3agaue LCA, nexaptoBo nepeo. Anroputm Tapskana st offline-Bepcun 3amaun LCA. Ipocreitmme
anroput™el 1uist online-Bepcun 3amaun LCA: nonHas U pa3peeHHasi TaOIHIbl OTBETOB. AJITOPUTM
@Papax-Konrona-bennepannsa k 3anaue +1-RMQ. Ceenenne 3agaun LCA x 3anade +1-RMQ: sitnepos
o0xo1 1epesa.

7. CTPYKTypBI JAaHHBIX JJIS1 TCOMCTPHUYCCKOTO ITOUCKA.

Location problem, stabbing problem. JlepeBpsiuntepBasioB. CBelleHHE CHUCTEMBI HHTEPBAJOB K
JIBYMEpHOM 3ajade. 3ajada MOWCKa TOYEK B Kopuiope. Prioritysearchtree. 3ajaua moucka Touek B
HPSIMOYTOJIbHUKE. J[epeBO OTPE3KOB MO KOOpAMHATe X, YyHOPAIOYEHHBIE IO Y CIMCKH TOYEK B
kaxnaoil Bepumae. Cinoxnocts O(n log n) mis moctpoenns u O(log™2 n) ans 3anpoca. YMEHbIICHHE
Bpemenu noucka g0 O(log n). 3amaua oTHOBPEMEHHOTO TIOUCKA B HA0OPE YIMOPSIOYCHHBIX CITUCKOB.
Fractionalcascading.

Cemecrtp: 2 (Becennuit)
8. luHammueckast CBI3HOCTh B HEHAIPABJICHHOM Tpade.

Location problem, stabbing problem. JlepeBpsiuntepBasioB. CBelleHHE CHUCTEMBI HHTEPBAJOB K
JIBYMEpHOM 3ajade. 3ajada MOMCKa TOYEK B Kopuiope. Prioritysearchtree. 3ajaua moucka Touek B
HPsSIMOYTOJIbHUKE. J[epeBO OTPE3KOB MO KOOpAMHATe X, YHOPAIOYEHHBIE MO Y CIMCKH TOYEK B
kaxnoil Bepmmne. Cinoxnocts O(n log n) mis moctpoenns u O(log™2 n) ans 3anpoca. YMEHbIICHHE
Bpemenu noucka g0 O(log n). 3amaua oTHOBPEMEHHOTO TIOUCKA B HA0OPE YMOPSTOYCHHBIX CITUCKOB.
Fractionalcascading.

9. O6xox B mupuny. O0x01 B TITyOUHY. 2-pa3pesbl.



I'padbr: ocHOBHBIE ompeneneHHus, 0003HAYCHUsT M crOCOOBl XpaHeHus. OOXoJ B MIMPUHY U €ro
UCIIONIb30BaHUE Ul HAXOKACHUS Kpardaimmx myted. OOxon B TIyOMHY M €ro OCHOBHBIC
cBolicTa. DitnepoBsl 00x0ab! rpados. [TocTpoeHue ditepoBoro 06xoa ¢ MOMOIIBIO BapraHTa 00X0/1a
B nryouny. JlepeBo ob6xona B myouny. Knaccudukauus ayr rpada OTHOCHTENBHO AepeBa 00xoia B
nyOuHy (ayru nepeBa, oOpaTHbIE, MpsIMble, MepeKkpecTHble). OTCYyTCTBHE HMEPEKPECTHBIX Iy MpH
TIOMCKE B HEHarpaBieHHOM rpade. Touku COwIeHeHMs M MX HAaXOXKACHHE 3a JIMHEHHOE BpeMs C
nomomplo 06xoaa B IyOuHY.OTHOIIEHHE B3aMMHOW JOCTMIKMMOCTH BepIinH. KOMITOHEHTSHI
CHJIbHOM CBSI3HOCTH, KOH/IEHCALUS. AIIMKINYHOCTh KOHJICHCAIIHH.

10. ITonck kpargaiimmx myTei.

Kparyaitmme mytu B rpade, npumepsl ¢yHKuuu JnH. OLEHKA PACCTOSIHMA M WX pPeJaKcalus.
Anroputmbl ®@oppna-bennmvana u ®moitma. Anroputm [lediketprel.Kpurepuil koHCepBaTUBHOCTH
(YHKUMU AJTUH OyT B TEPMUHAX HAIWYHS JTOMYCTUMOTO HabOpa MOTeHUUaNoB. AnroputM JoHCcoHa
it 3agadn APSPP mpu mpomsBoibHbIX JumHax ayr. Mcnonb3oBanue maskoB (landmarks) s
OBICTPOro Morcka Kpardanmmx myteit. Anroputm ALT.

11. MuHuManbHbIE OCTOBHBIC I€PEBbs. MUHUMAIBHEIC PA3PE3bI.

3anaua 00 ONTUMaILHOM OCTOBHOM JepeBe. XOpollne MHOXKECTBA, JJeMMa O MUHUMAJIBHOM pedpe B
paspese. Anroputmsl Kpackana, [lpuma u bopyBku. OneHku CloXHOCTH.3aJaud O MUHHUMAJIbHOM
100aJbHOM paspe3e U O MHUHUMAJbHOM s-t pa3pese, ux cBs3b. CraruBaHusas rpada. AJITOpuT™M
IlIrépa-Baruepa.

12. Tlonck moACTPOK.

Z-QyHKIMS: onpeAeseHre U UCIOIb30BaHUE B 3a/1aue Noucka nofacTpoku. [loctpoenne Z-dhyHkumn
3a JuHeHHoe BpeMs. OnTuMH3anus MOUCKA MOACTPOK C MHOMOMIBIO Z-(QYyHKIHMH 10 TaMSTH.
Hcnonb3oBanue Z-QpyHKIUM IJIs 3342494 NPUOIMKEHHOTO MOWCKA MOACTPOK C OJHOM OIIMOKOH 3a
JIUHEeHHOoe BpeMs. 3ajjaya MHOXXECTBEHHOTO IOMCKA IOJCTPOK, OXKHJaeMasi aCHMIITOTHKAa BPEMEHHU
pabotel. bop st HaGopa cioB: ompeneneHue M crnocoObl npeacrasienud. lpedukc-pynkuus Ha
6ope. Anroputm Axo--Kopacuk 1j1si MHOKECTBEHHOTO MTOMCKA TOJCTPOK.

13. Cydduxcusie nepeBbs. CyhhUKCHBIE MACCHBEI.

OOmrast cxema anropuTMa YKKOHEHa JUIsi IOCTPOCHUs CKaToro cyddukcHOro mepeBa 3a Bpems,
JTUHEWHOe MO0 JUIMHE CTpokd. Mrepanmu u marm anroputMa. Knaccudukanus maros. Jlemma o
BO3MOJKHBIX IEPEX0aX MEXIy IIaraMi pa3InYHbIX THIIOB. DIMMUHALMWS IIaroB THIA |: HEsSBHBIC
MOMETKH JINCTOBBIX AYI. DIMMMHALMA IIAroB THMA 3: AOCPOYHOE OKOHYaHME Hrepanuu. OneHka
Kon4ecTBa maroB tuma 2. [Touck monokeHu# [yt maroB tumna 2: cyhuKcHble cchUIKU. [Ipuem
«CKa4OK TIO CYETYHMKY» JUIsl ObICTPOro BBIYMCIEHHS CyQOUKCHBIX cChUIOK. Jlemma 00 m3aMeHeHHMH
BEPILIMHHOHN NTyOMHBI IpHU niepexose 1o cy(hHUKCHON CCBUIKE.

14. Inunneitmue obuue noactpoku. [IpuOnmKeHHbIH MOUCK MOACTPOK.

3agaya mpUONIMKEHHOTO MOMCKAa MOACTPOK B TekcTe. POpMyNUpoOBKa B TEPMUHAX PACCTOSHHUN IO
rpady IMHaAMHYECKOro mnporpammupoBanusi. Auroputm  Jlanpgay-Bumkwna:  MHOXecTBa
JTOCTIKMMBIX BEPIIMH U UX TpaHulbl. ba3a u mar anroputma, ucnons3oBanue LCP.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa

1. Anropurmsr [Tekct] : [y4e6. mocobue s By3oB] / C. lacrynta, X. [lanagumutpuy, Y. Bazupanu ;
nep. ¢ anr1. A. A. Kynuxkosa ; oz pen. A. lenss — M. : MITHMO, 2014 .— 320 c.

2. NuckpeTHblil ananu3. PopmanpHble cCHCTEMBI U anropuTMsl [ Tekcr], yue6. mocobue mis
akajemuieckoro Oakanaspuara /FO. U. Kypasnes, F0. A. ®népos, M. H. Bsuteiii. M., FOpaiit, 2019

JlononHuTenbHAS TUTEpaTypa
1. AnroputMmsl U cTpYKTYphI JaHHbIX Ha s3bike C [Teker] / B. B. Ilpyt - M.M®TH,2016

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

http://en.wikipedia.org/wiki/Introduction_to_Algorithms
http://en.wikipedia.org/wiki/Design_Patterns
http://en.wikipedia.org/wiki/Code Complete
http://misko.hevery.com/2008/11/11/clean-code-talks-dependency-injection/
http://misko.hevery.com/attachments/Guide-Writing%20Testable%20Code.pdf
. http://en.wikipedia.org/wiki/The Pragmatic_Programmer

7. http://lib.ru/CPPHB/cpptut.txt yue6nuk beépu Crpayctpym, "A3pix C++"

R

CHHCOK TOTIOTHUTEIILHOM JIUTEPaTyPhI:

2. Scott Meyers, Effective C++: 55 Specific Ways to Improve Your Programs and Designs, 3rd Edition
3. Martin Fowler, Refactoring: Improving the Design of Existing Code

4. Scott Meyers, More Effective C++: 35 New Ways to Improve Your Programs and Designs

5. Scott Meyers, Effective STL: 50 Specific Ways to Improve Your Use of the Standard Template
Library

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha zamsaTusax HCTIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIHOYad ACMOHCTpAUIO HpeSCHTaL{Hﬁ.

Z[J'IH KOHTPOJISI U KOPPCKIINHU 3HAHUH O6yLIaIOH_II/I€C$I MOTYT UCIIOJIb30BATh KOMIIBKOTCPHOC
TECTUPOBAHUC, B TOM YUCJIC HA ITOPTAJIC WWW.I-exam.ru.

B mporecce caMocTosTENEHON pad0Thl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAHKUE TAKUX TPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Pemenune 3anay no 3azaHulo IpernojaBareis — PEILArOTCs 3ajadd, BbIAAHHBIE MPEINOAaBaTesieM IIo
UTOTaM JICKUOHHBIX 3aHSITUH, HCIONB3YIOTCS JJIEKTPOHHBIA KOHCHEKT JIEKUUMH M y4eOHMKH,
PEKOMEHyEMbIE JAaHHOM ITPOrpaMMON.

CamocTosTenbHas paboTta CTyeHTa:

- 4 nomamHMX 3aJaHud B TEUYEHHE CEeMecTpa; IpueM padoThl MPOMCXOAUT YHAAJICHHO B BHIE
ABTOMAaTH3UPOBAHHBIX TECTOB H PYYHOTO PEBBIO KOJA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

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

kBaTuuKkanus: MarucTp

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

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaspaGorunkm:

B.B. flkoBneB, kaHj. pus.-mar. Hayk, 3aBeayromuil kadeapoit
O.H. VBuenko, cTapmunii mpernoaaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 CriocoOeH coBepIICHCTBOBATh U OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
pean30BBIBaTh HOBBIE MAaTEMaTHYECKHE MaTeMaTHYeCKuX HCCIENOBAHUNH B PaMKax TEMaTH4eCKOU
METO/Ibl peICHHS IPUKIAIHbIX 3a/1a4 obnactu cBoeil mpodeccHoHaIbHON AesITeNbHOCTH
OIIK-4 Criocoben KoOMOMHUPOBATh U OIIK-4.2 YMmeer MPUMEHSTh 3HAHHE
alanTUPOBATh CYIIECTBYIOIINE MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
WH(POPMANOHHO-KOMMYHHKAIIMOHHbIE pelLeHus MOCTaBICHHON 3aa4u, (OPMYJINPOBAHUSI BEIBOJOB
TEXHOJIOTUH IS PeIIeHHs 3a1a4 B 001aCTH U OLICHKH TIOJIyYCHHBIX Pe3yJIbTaToB
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCLMIUIMHBI «AJITOPUTMBI Ha JUCKPETHBIX CTPYKTypax IaHHBIX» OOydaroImuics
JIOJKEH:

3HATh:
OCHOBHBIE aJNTrOPUTMbl aHaJIM3a JaHHBIX, UX [PEUMYIIECTBA U HENOCTaTKHU, a TAKKe CTPYKTYpHI
JAHHBIX TIOUCKA.

yMeThb:
Hcnonp30BaTh cpencTBa si3blka MporpaMmupoBaHusC++ s pa3paboTKM HaAEXKHBIX MU OBICTPO
paboraromux nporpaMMHbIX cucteM. Co3gaBaTh KayeCTBEHHBIM KOZ Ul Peaju3aliy ajIrOpUTMOB
aHaJlu3a JaHHBIX.

BJIaJeTh:
CpencrBamu pa3pabOTKH U TECTUPOBAHMS IPOTPAMMHOTO Kozia Ha si3bIkeC++.

3. Ilepevyens THNOBBIX (IPUMEPHBIX) BOMPOCOB, 32/IaHMI{, T€M /151 MOATOTOBKHU K TEKYIIeMY KOHTPOJIIO
[pumep 3amaun st Code review

Bor xotutre HaOpath QyTOONBHYIO KOMaHmy. Y KaXAOro HUIrpoka CBOA J(PQPEKTHBHOCTb, OHA
OTMCBIBAETCS] OTHUM IIeJIbIM YuciioM. YeM Oombliie uncio, TeM Oomnbiire 3QQeKTuBHOCTh (PyTOOIHCTA.
OO0s13aTesIbHBIM yCTIOBHEM JJIs1 JIIOOOW KOMAaH[bl SIBISETCS CIUIOYEHHOCTh. ECIM OIWH M3 HMIPOKOB
UTpaeT CHJIBHO JIy4lle BCEX OCTAJIbHBIX, €ro OylyT Hemoaro0nMBaTe, 1 KOMaHaa pacnazaercs. [loatomy
3¢ GEKTUBHOCTE JIFOOOTO UTrPOKa KOMaHIbl HE IOJDKHA MPEBBILATh CyMMY 3(PQGEKTUBHOCTEH JHOOBIX
IBYX JIpyTMX MIpOKOB. Bamia 3amaga — HaOpaTh KOMaHmy, KOTopasi Oy[eT yJOBJIETBOPSTH YCIOBHIO
CIUIOYEHHOCTH, ¥ IIPH 3TOM UMETh HAaHOOJBIIYI0 CYMMapHYIO 3 (PEKTUBHOCTb.

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

basossle 3amanus:

1. Peamu3anusi Ha OCHOBE MAaccHBa IE€PEMEHHOIO pa3Mepa W Ha OCHOBE CBS3aHHOTO CIIMCKA.
MonenupoBanue odepequ C IOMOIIbIO JBYX CTEKOB. 3ajada O MOJJEPXKAHUU JHHAMHYECKOTO
MaKCHUMyMa B CTEKE U OYEPE/IH.

2. M3mensemsbie (mutable) u Hemzmensemble (immutable) cTpykTypbl JaHHBIX. CTPYKTYpBI JaHHBIX C
XpaHeHueM uctopud (persistent). Immutable-ctex n immutable-ouepens. IIpodiemMa MHOKECTBEHHOTO
OyZyIero npH aHajlu3e yUYeTHBIX CTOMMOCTEH B persistent-cTpyKTypax.

3. PannmomusupoBaHHBIA BBIOOp omopHOro sinementa. CrnoxHocTs Quick-Sort B xynmem u cpennem
cnyyasx. [nmyOuHa pekypcuu B Xy[AIIEM W CpeJHEM CIydasx. DJIMMHHAIMS XBOCTOBOM PEKYypCHH.
3anaua 00 ONTHMAJIBHOM JIEPEBE CIUSHUI.

4. Kompt Xaddmana. CnusHHe ABYX YHOPSIOYEHHBIX MOCIEIOBATEILHOCTEH PAa3TUYHON JITHHBI.
Teoperuko-uHpOpMaOHHAS HUXKHsIS OlleHKa. bruHapHbIii iouck "ot kpas” (galloping).




5. Peanm3zanus omnepaluii BCTaBKH, YIaJICHUs U TIOMCKa MUHUMYyMa. [IpeoOpazoBaHrie MpOU3BOIBHOTO
MaccuBa Kiroded B Kyuy (omepauus Make-Heap), nmHeliHOCTH BpeMeHH pabOThHL. AJITOpUTM
coprupoBku Heap-Sort.k-udHbie Kyuu, 3aBHCHMOCTHh CIIOXKHOCTH oOIepandid oT Bbeibopa k.
bunomuansasie (binomial), meBankue (leftlist) u xoceie (skew) ky4m.

6.  IlocTpoeHwe yHHMBEpPCAIBHOTO CEMEWCTBA JUIS LEJOYMCIICHHBIX Kitoued. CoBepiieHHbIE
xem-pynkiun. [locTpoeHue coBepiieHHOW Xenl-(pyHKIMH € TOMOIIBI0 YHHUBEPCAIBHOTO CEMEHCTRA.
Untepdeiic muoxecrBa ¢ omuOkamu. Ounstp bmoma (Bloomfilter). Ouenka BeposiTHOCTH
JIOKHOTIOJIOKUTENBHOTO cpabarbiBanus. MHTepdeiic cnoBaps ¢ ommbkamu. Moaudukamnus GuisTpa
bmoma (bloomierfilter).

7. llocTpoeHue JEKapTOBOIO JIEpEBa 3a JMHEHHOE BpEMsI IIPU YCIIOBUM IPEBAPUTEIBLHON COPTUPOBKU
Ktoueil. B+ nepeBbsi: ompenesneHrs U OCHOBHBIE CBOMCTBa. Omepanuy MOMCKa, BCTABKUA M yAaJCHUS
15t B+ nepeBbeB. CucteMbl HellepeceKaromuXxcst MHOKECTB.

8. Peanmzanus c ucnons3oBaHueM jeca. Panru BepiunH, 3BpucTHKa panra. Jlorapupmuueckas oneHka
paHra uepe3 KOJMYECTBO IEMEHTOB. PaHIOMHU3MpOBaHHAS PAHIOBasl 3BPHCTHKA. DBPUCTHKA CHKATHUS
nyTell. OLeHka y4eTHOM CTOMMOCTH orepauunii (0e3 J0Ka3aTenbCTBa).

9. Tlomck CHMIIBHO CBSA3HBIX KOMIIOHEHT C IMOMOIIbI0 00X0oz1a B NryOuHy. Tononoruueckast COpTUpOBKa
KOHJeHcauuu. 1- u 2-paspesbl. JIluHeiHOe NOpPOCTpaHCTBO Ha pebpax rpada, €ro pa3MepHOCTb.
[ToampocTpaHcTBO UKIIOB rpada, ero pazmepHocTh U 6asuc. [loanpocTpaHcTBo pa3pe3os rpada.

10. PasnoxeHue MNPOCTpPaHCTBA B NPSMYI0 OPTOrOHAJIBHYIO CYMMY HOANPOCTPAHCTB IMKIOB U
paspe3oB. [eHepamust ciay4aifHOro paBHOBEPOSATHOTO 3JIEMEHTAa B IPOCTPAHCTBE LIUKIIOB.
PangomusupoBaHHbIH TOMCK 2-pa3pe30B Ha ocHOBe fingerprints.cascading.

11. Anamu3 cnoxHoctu anroput™a Jledikctpel. Mcnonb3oBaHue OWMHAPHBIX H K-MYHBIX Kyd.
JIByHampaBieHHbIH anroputM [eiikcTpsl. CHCTEMBI TOTEHIIMAIOB B 337]a4€ O KpaTyallInX MyTsX.

12. Touck moactpok: mkokepsl Tuma "?" u "*". Mcnonb3oBanue anmropurma Axo-Kopacuk. OneHka
cinoxkHocTd. Pemyknust mo cumBony andaButa. [loMCK MOAXOASIIMX MO3ULHUHA C HMCIOIB30BAHHEM
cBepToK. CBA3b CBEPTOK C YMHOXKEHHEM NOIMHOMOB. Ilapa ontumuszanuii: OnHapusanus andaBuTa u
COKpAIlIEHHUE JUTMHBI TEKCTa C IOMOIIBIO IBYCJIOWHOTO OKPBITHUSI.

13. JlokazaTenbCTBO JIMHEHHOCTH BpeMEHU paboThl anroputma YkkoHeHa. Cyd@HUKCHBIE MacCHBBHI.
[Monck moOACTpOK ¢ TMOMOIIBIO CYQQPUKCHBIX MacCMBOB W OuHapHOro moucka. I[locTtpoenue
cybdukcHoro maccuBa 3a Bpemsi O(n log n) MeTomoM  MapKuUpOBKH  (ITOPHUTM
Kapma-Munnepa-Pozenbepra).

14. 3amada o anuHHElHIEH 00Iei mojcTpoke. PemieHne 3a muHEHHOE BpeMst ¢ TOMOIIbI0 cyPPUKCHOTO
nepeBa U cy(hPpUKCHOTO MaccHBa.

buner 1

3amava o jnmuHHEHIIeH obmieil moacTpoke. Pemenne 3a nmuHelHOE BpeMs ¢ MOMOIIBI cy(hduKcHOTO
nepesa u cy(h(HUKCHOTO MaccuBa.

[TocTpoeHue nekapTOBOro JepeBa 3a JIMHEUMHOE BpEeMsl MPHU YCIOBUHU IMPEABAPUTEIBHOW COPTUPOBKHU
Kito4eil. B+ nepeBbs: ompezeneHns U OCHOBHBIE cBoiicTBa. Omnepanuy MOWCKa, BCTABKU U yAaJIeHUS
i B+ nepeBbeB. CHUCTEMBI HENlEpeCEKAIOLINXCSI MHOKECTB.

burer 2

Peanuszanusa Ha ocHOBE MaccuBa IIEPEMEHHOIO pa3Mepa U Ha OCHOBE CBSI3aHHOIO CIIMCKA.
MopaenupoBanue odepenud C IOMOIIBIO JBYX CTEKOB. 3afada O TMONACPKaHUM JWHAMHYECKOTO
MakCUMyMa B CTEKE U OYEPEH.

PangomusupoBansbiii BeIOOp omopHoro aiemeHTa. CioxkHocTh Quick-Sort B xymmem u cpegHem
cnyvasx. [nmyOuHa pekypcuu B Xy[AIIEM W CpeJHEM CIydasx. DJIMMHHAIMS XBOCTOBOM PEKYypCHH.
3anaua 00 ONTHMAJIBHOM JIEPEBE CIUSHUI.

Kputepun onennBanus
ommnuHo (10) - BBICTaBISeTCS CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE, CHCTEMAaTH3HPOBAaHHBIC,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTH X Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
oTIN4HO (9) - BBICTABIAETCS CTYAEHTY, MOKa3aBIIeMy CBOOOIHOE ONEPUPOBAHUE 3HAHUSIMU yueOHOH
MPOrpaMMbl JUCLUUILTMHBI, BHITOJHEHUE 33JaHUH TBOPUECKOTO XapakTepa.
omnuHo (8) - BBICTABISICTCA CTYJACHTY, IOKa3aBIIEMY BJIAJCHUE NPOTPAMMHBIM Y4eOHBIM
MaTepHaJoM C HaJIMYHEM HECYLIECTBEHHBIX OMIMOOK B JEHCTBUSAX, CAMOCTOATENBHO HCHPABISIEMBIX
ydalMes.



xopomo (7) - BBICTaBIISICTCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepual, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT NPUMEHATh II0Iy4YEeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIIyCKAeTCs B OTBETE WIU B
PEIICHNH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

xopouio (6) - BBICTABIAETCS CTYAEHTY €CJIM OH OCO3HAET BOCIIPOU3BEIECHHE NTPOrPAMMHOT0 y4eOHOTo
Marepuaga, B TOM YHCIE M Pa3IMYHOM CTENEHH CIOKHOCTH, C HECYIIECTBEHHBIMH OLIMOKaMu,
3aTPyQHEHUS B IPUMEHEHUH OTEIbHbBIX HABBIKOB.

xopomo (5) - BBICTABISIETCS CTYIEHTY €CJIM TEOPETUYECKOE COAEPIKaHWE OCBOEHO HE MOJIHOCTBIO,
HEKOTOpbIE TPAKTUYECKHE HaBBIKM C(OPMHPOBAHBI HEJOCTAaTOYHO, B HEKOTOPBIX CIydasx ObUIM
JOIYIIEHBI OLTHOKH.

VIOBJIETBOPUTENBHO (4) - BBICTABISIETCS CTYIEHTY, MOKa3aBLIeMy (parMEeHTapHBIH, pa3po3HEHHBII
XapakTep 3HAHUM, HEJIOCTATOYHO MpaBWIbHBIE (OPMYTUPOBKH Oa30BBIX IOHATHH, HapyIICHHS
JIOTUYECKOW MOCIIEN0BATEILHOCTH B U3JI0KEHUH MIPOrpaMMHOI0 MaTepualia, HO MPH 3TOM OH BIaAeeT
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJIyYeHHbIE 3HAHUS 110 00pa3ly B CTAaHJAPTHON CUTYyalllH.

YAOBJICTBOPUTENBHO (3) - BBICTABISAETCS CTYIEHTY B CiIydae OOJIBIIOTO KOJMYECTBA HENOYETOB U
HENpaBWIbHBIX OTBETOB, a TaKXKe IMaCCUBHOW paboTe B XoJe 3aHSATHI, MHOTHE yueOHbIe 3aJaHus HE
BbITIOJIHEHBI.

HEYIOBJIETBOPUTENBHO (2) - BBICTABISACTCS CTYACHTY, KOTOPBIH HE 3HAeT OOJbIIEl YacTH OCHOBHOTO
coiepkaHusi y4eOHOW MpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmuOKH B (OPMYIHPOBKAX
OCHOBHBIX IOHSATUH IOUCLMIUIMHBI MU HE YMEET MCIIOb30BaTh IIOJIY4YEHHBbIE 3HAHUSA IIPU pPELICHUU
TUIOBBIX MPAKTUYECKUX 3aad.

HEYIOBIETBOPUTENbHO (1) -  BBICTaBISETCSl CTYACHTY, KOTOPBI HE OCBOMJI TEOPETUUYECKOE H
MPaKTHYECKOE COIEpKaHue Kypca, BCE BBIIIOJIHEHHbIE yueOHbIe 3a1aHHs COfIepKaT IpyOble OMINOKH.

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

Bo Bpems nipoBenenust quddepeHIMpOBAHHOTO 3a4eTa/dK3aMeHa Mo JUCIHIDIMHE 00YYaroIuecs MOTYT
MOJIB30BATHCS MPOrPaAMMON JUCHUILIHHEL. J(ndepeHnnpoBaHHBINA 3a4€T U DK3aMEH HPOXOIST MyTeM
CIICIMAIEHOTO OIPOCca, POBOMMOrO B YCTHOH (hopme.



