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AHHOTANMA
Kypc naet 6a3oBbie 3HaHUS B 00JaCTH aITOPUTMOB U CTPYKTYP JaHHBIX. B sIBHOM BUjie OHU, MOXKET OBITh, HE
MPUTOIATCSA, HO OYEHb BaXXHBI [UIsl TOHMMaHUsA pPabOThl OMONHOTEK, aJIrOPUTMOB U  SI3BIKOB
MIPOTrPaMMHPOBAHUSI.
Kypc cocrout u3 Tpex yacreii. [Ipu nmpocMmoTpe Buaeo3anucei JICKIMI CTYIEHTHI MOIY4YaroT HEOOX0UMYFO
TeopeTrueckyro 0a3zy. Ha cemMuHapckux 3aHATUSIX OydyT pas3Ouparbcs 3ajjadd, KOTOPHIE ITOKa3bIBAIOT
NPUMEHEHUS U CKPBIThIE BO3MOXKHOCTHU MIPOUIEHHBIX CTPYKTYP AAHHBIX.

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:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Nmeet npeacrasienne o6 akryanbHbix |OIIK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
mpobiemMax HayKd U TEXHUKH B 001acTH WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH, npodeccuoHaIBHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4.2 Crnocoben MIPUMEHSTh 3HAHHE
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, peleHns MOCTaBICHHON 3a1auk, ()OPMYITHPOBAHUS BHIBOIOB
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu 1 OLIEHKH TOJIY4YEHHBIX PE3YyJbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
OCHOBHBIE aNTOPUTMBI aHAJIM3a JAHHBIX, WX MPEUMYIIECTBA W HEAOCTAaTKH, & TAKXKE CTPYKTYPHI
JAHHBIX IIOUCKA.

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

BIIAJICTh:

CpenctBamu pa3pabOTKU U TECTUPOBAHUS IPOTPAMMHOTO KoAa Ha si3bikeC++.




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

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 ClOXXHOCTP M MOJENH BBIYUCICHHH. 6 9
AHanu3 y4eTHBIX CTOUMOCTEH.
2 Anroputmsl Merge-Sort u Quick-Sort. 6 8
3 [TopsinkoBele cTatucTHkU. Kyun. 8 9
4 XemupoBaHue. 5 8
5 HepeBbs MIOHCKA. Cucrema 6 9
HeTIepeCEKaIOIINXCsl MHOXKECTB.
6 3agaun RMQ u LCA. 8 8
7 CTpyKTypBI JTAHHBIX ISt 6 9
TreOMETPUYECKOTO TIOUCKA.
3 JlnHamudeckas CBSI3HOCTD B 5 7
HEHAaIpaBJIEHHOM Tpade.
9 O6xon B mupuny. O0xom B TIIyOuHY. 3 6
2-pa3pessbl.
10 |ITounck kpaTyalMX MyTEH. 6 7
1 MuHuMaIbHBIE ~ OCTOBHBIE  JICPEBBA. ] 6
MuHuManbHbIE pa3pessbl.
12 |[louck moAcCTpoxK. 6 6
13 Cybdukcubie nmepeBbs. CyddukcHbie 6 6
MACCHBBI.
14 JnvHHenmme oomue MOACTPOKH. 6 7
[TpubnuKeHHBIN TOUCK TOACTPOK.
Nroro gacos 90 105
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.
4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemectp: 1 (Ocennwii)

1. Co>XxHOCTh ¥ MOZIENTH BBIUMCIICHUA. AHATN3 YUYETHBIX CTOUMOCTEM.

OcHoBHBIE pecypchl: namsTh U BpeMs. O-cumBoiuka. [Ipumepsl Monenell BBIUYMCIICHUS: MallnHa
Teropunra, RAM-mammna. ClI0XHOCTD B CpelHEM U Xy/aleM ciydasx. [IpuMep: 3agada COpTHPOBKH.
CoprupoBka BbiOOpoM. TeopeTuko-uHGOpMALIMOHHAS HWKHSS OLIEHKA CIOXHOCTH. Paspemaromme
nepeBbsi. HIDKHAS OLlEHKa CIIOKHOCTU B MOJENU pa3pellarolinX AepeBbeB. MacCUBbl IEPEMEHHOIO
pasMepa: aJjAUTHBHAsI W MYJBTHILUIMKATUBHAS CXEMBl pEaNIOKaluu. AHaIW3 MYJbTHILNIMKAaTUBHOU
CXEMBI JJIsI MaccuBa IEPEMEHHOrO pa3Mepa C IMOMOIIbI0 OAHKOBCKOTO MeToAa.AHalIHM3 y4YeTHBIX
CTOMMOCTEH onepanuii: pyHKIHs MOTeHHala, UICTUHHBIE U yYeTHbIE CTOUMOCTH. CTEKH U OYEepeaH.

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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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 Nmeet npeacrasienne o6 akryanbHbix |OIIK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
npobiemMax HayKd U TEXHUKH B 001acTH HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH, npodeccuoHaIBHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aHaJM3 pe3yabTara 1 MPeACTaBUTh BHIBOIbI, pelIeHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOIOB
MPUMEHSISl 3HAHUS U HABBIKKA B 00JacTu 1 OLIEHKH TOJIY4YEHHBIX PE3YyNbTaTOB

MaTeMaTHKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCLUMIUIMHBI «AJITOPUTMBI Ha JUCKPETHBIX CTPYKTypax IaHHBIX» OOydaroIuics
JIOJKEH:

3HATh:
OCHOBHBIE aJNIrOPUTMbl aHa/M3a JAHHBIX, WX [PEUMYIIECTBA U HENOCTaTKH, a TaKKe CTPYKTYpHI
JAHHBIX TIOUCKA.

yMeThb:
Hcnonp30BaTh cpencTBa si3blka MporpaMmupoBaHusC++ 1 pa3paboTKM HaAEXKHBIX MU OBICTPO
paboraromux nporpaMMHbIX cucteM. Co3gaBaTh KayeCTBEHHBIM KOZ Ul Peaju3aliy aJIrOpUTMOB
aHaJlu3a JaHHBIX.

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

3. [lepevyens THNOBBIX (IPHMEPHBIX) BOMPOCOB, 32/1aHHI{, T€M /151 MOATOTOBKHU K TEKYIeMY KOHTPOJIIO
[pumep 3amaun st Code review

Ber xotutre HaOpath QyTOONBPHYIO KOMaHmy. Y KaXAOr0 HUIrpokKa CBOA J(PQPEKTHBHOCTb, OHA
OTMCBIBAETCS] OTHUM IIeJIbIM YnciioM. YeM Oombliie uncio, TeM Oomnblie 3QQeKTuBHOCTh (PyTOOmHCTA.
OO0s13aTeNIbHBIM yCTIOBUEM JJIsl JIIOOOW KOMAaH[Ibl SIBISETCS CIUIOYEHHOCTh. ECIM OIWH M3 HWIPOKOB
UTpaeT CHJIBHO JIy4lle BCEX OCTAJIbHBIX, €ro OylyT Hemoaro0nmMBaTh, 1 KOMaHaa pacnazaercs. [loatomy
3¢ GEKTUBHOCTH JIFOOOTO UTrpOKa KOMaHIbl HE MOJDKHA MPEBBILATh CyMMY 3(pQGEKTUBHOCTEH JHOOBIX
IBYX JIpyTMX MIpOKOB. Bama 3amaga — HaOpaTh KOMaHmy, KOTopasi Oy[eT yJOBJIETBOPSTH YCIOBHIO
CIUIOYEHHOCTH, ¥ IIPH 3TOM UMETh HAaOOJBIIYI0 CYMMapHYIO 3 (PEKTUBHOCTb.

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

bazoBrle 3amanus:

1. Peamu3anusi Ha OCHOBE MaccHBa IE€PEMEHHOIO pa3Mepa W Ha OCHOBE CBS3aHHOTO CIIHCKA.
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. IIpodremMa MHOKECTBEHHOTO
OyZyIero npH aHajlu3e yUYeTHBIX CTOMMOCTEH B persistent-cTpyKTypax.

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




4. Komsl Xadpmana. CnusHue ABYX YHOPSIOYEHHBIX MOCIEIOBATEIBHOCTEH Pa3IUYHON JJIMHBL
Teoperuko-uHpopMaoHHast HUXKHsIS olleHKa. buHapHsiii nouck "ot kpas” (galloping).

5. Peanmzanust onepanyii BCTaBKH, YIaJICHHS W ITOMCKa MUHHMyMa. [IpeoOpa3oBaHue MPpOU3BOIEHOTO
MaccuBa Kiroded B Kydy (omepamms Make-Heap), nuHelHOCTH BpeMeHM pPabOThL. AITOPUTM
coprupoBkr Heap-Sort.k-mynple Ky4w, 3aBHCUMOCTh CIIOKHOCTH oOmepanuidi or BbiOOpa k.
bunomuansueie (binomial), neankue (leftlist) u kocwie (skew) ky4n.

6. [TocTpoenne yHHBEpCATbHOTO CceMecTBa ISl IEJOYUCIEeHHbIX Kiouyeil. CoBeplieHHbIE
xem-pyHKImu. [locTpoeHne coBepieHHON Xenl-(QyHKIMH C MMOMOILIbI0 YHUBEPCAIBHOTO CEMEHCTBA.
Wnrepdeiic muoxecrBa ¢ ommOkamu. Dunstp bmoma (Bloomfilter). Ouenka BeposiTHOCTH
JIO)KHOTIOJIOKUTEIbHOTO cpabarpiBanus. VHTepdelic cinoBaps ¢ ommOkamu. Moaudukanus ¢uisrpa
Biroma (bloomierfilter).

7. TlocTpoeHue eKapTOBOTO JiepeBa 3a JMHEHHOE BpeMsl IPH YCIOBUU MPEIBAPUTEIBHON COPTUPOBKHI
KIro4uei.B+ nepeBps: ompeneneHus U OCHOBHBIE CBoOWCTBAa. Omnepanyy MOMCKA, BCTABKH M ylAJICHUS
i B+ nepesbeB. CHUCTEMBI HENlepeCEKAIOUINXCSI MHOKECTB.

8. Peanm3zanus c ucrons3oBaHueM jeca. PaHru BepivH, 3BpucTHKa panra. Jlorapupmuueckas oreHka
paHra uepe3 KOJMYECTBO IJIEMEHTOB. PaHIOMU3MpOBaHHAS paHTOBasi IBPHCTUKA. DBPUCTUKA CHKATHS
nyTel. OlleHKa Y4eTHOW CTOMMOCTH orepanuii (0e3 JoKa3aTenbCTBa).

9. Tlouck CHIIBHO CBSI3HBIX KOMIIOHEHT C IOMOIIBI0 00X0z1a B TiryOuHy. Tononorudeckasi COpTUpOBKa
KoHAeHcauuu. 1- m 2-paspessl. JIuHeiliHoe mpocTpaHcTBO Ha pebpax rpada, €ro pasMepHOCTb.
[MoampocTpaHcTBO MUKIIOB Ipada, ero pazmepHocTh 1 6asuc. [loanpocTpaHcTBO pa3pe3oB rpada.

10. Pa3noxeHue NPOCTPAHCTBA B MPSAMYI0 OPTOTOHAIBHYIO CyMMY IOAIPOCTPAHCTB IMKIOB H
paspe3oB. [eHepamust ciay4allHOrOo paBHOBEPOSTHOTO OJIEMEHTAa B HPOCTPAHCTBE LIUKIIOB.
Pangomu3upoBaHHbIH MOWCK 2-pa3pe30B Ha ocHoBe fingerprints.cascading.

11. Anamu3 cnoxHoctu anroput™ma JledikcTpel. Mcnomnb3oBanue OWHAPHBIX M K-UYHBIX Kyd.
JIByHanpaBiieHHbIH alroput™ JleidkeTpbl. CHCTEMBI TOTEHIIMAIOB B 33/1a4€ O KpaT4alliuX MyTsX.

12. Tlouck momcTpok: mxokepsl Tuma "?" u "*". Mcmonp3oBanne anroputma Axo-Kopacuk. OrneHka
cloXKHOCTU. Penykums mo cumBony andaButa. [lonck moaxomsdmux MO3MLUN C HCHOJIB30BAHUEM
cBepTOK. CBS3b CBEPTOK C YMHOKCHHEM IMOJMHOMOB. [lapa ontumusanmii: OnHapuzanus andaButa u
COKpAIIIeHUE JUINHBI TEKCTA C TIOMOIIBIO IBYCIOWHOTO MOKPBITHSL.

13. JlokaszaTenbCTBO JIMHEHHOCTH BpeMEHH paboThl anroputma YkkoHeHa. CypdHUKCHBIE MacCCHBBI.
[Touck mopcTpok ¢ momoupld cypdukcHbIX MaccuBoB u OuHapHOro mowucka. IloctpoeHue
cybdukcHoro maccuBa 3a BpemMs O(n  log n) MeTomOM  MapKUpOBKH  (ITOPUTM
Kapna-Munnepa-Pozenbepra).

14. 3amaua o jymHHEHIIEH 001Iel OICTPOKe. Penienne 3a MTuHEHOe BpeMsi C TIOMOIIEI0 CyPPUKCHOTO
nepesa u cy(h(HUKCHOTO MaccuBa.

buer 1

3amaua o ANMHHENWIIEH oOmel noacTpoke. Perienue 3a nMuHeHOE BpeMs ¢ TIOMOIIbI0 Cy(h(HUKCHOTO
nepeBa u cy(hPpUKCHOTO MaccHBa.

ITocTpoeHue nexkapToOBOTO AepeBa 3a JMHEHHOE BpeMs NMPH YCIOBHH IPEIBApUTEIbHON COPTUPOBKH
KIIro4Yeil.B+ nepeBps: onpeneneHus U OCHOBHBbIE CBOWCTBA. Omnepamyy MOWCKAa, BCTABKH M YIAJICHHS
st B+ nepeBbeB. CucteMbl HellepeceKaromuXcsi MHOKECTB.

buner 2

Peamm3anmss Ha OCHOBE MaccHBa MEPEMEHHOTO pa3Mepa M Ha OCHOBE CBS3aHHOTO CITHCKA.
MozenupoBanue ouepequ C HOMOLIbIO JBYX CTEKOB. 3ajaya O MOJJEPKaHUU JHHAMUYECKOTO
MaKCHMyMa B CTEKE H OYCPE.IH.

PangomusupoBanHblii BeIOOp omopHoro ateMeHTa. CioxkHocTh Quick-Sort B xymmiem u cpegHem
ciydasix. [TmyOMHa pekypcu# B XyOIIEM W CpPeJHEM CIydasx. DIMMHHAIHMS XBOCTOBOH PEKYPCHH.
3agaua 00 ONTUMAIEHOM JEPEBE CIUSHUI.

Kpurepun onennBanus
ommyHo (10) - BbICTaBIAETCS CTYOCHTY, IIOKa3aBIIEMy BCECTOPOHHME, CHCTEMAaTH3MPOBaHHbBIC,
n1yOoKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIIMHEL U YMEHHE YBEPEHHO MIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
omn4HO (9) - BBICTABISIETCS CTYACHTY, [TOKa3aBIIEMy CBOOOAHOE ONEPUPOBAHKE 3HAHUSIMHU yUEOHOH
MPOrpaMMBbl TUCHUIUINHBI, BBITOJHEHUE 33JaHNIl TBOPYECKOTO XapakTepa.



ommnuHo (8) - BBICTABIISICTCS CTYJCHTY, IOKa3aBIIEMY BJIAJCHUE IPOTPAMMHBIM Y4eOHBIM
MaTepHaoM C HAJIWYUEM HECYIIECTBEHHBIX OIMIMOOK B JEHCTBUSAX, CAMOCTOSITEIBHO HCIPABIIEMbBIX
YYaIIIMCSL.

xopomo (7) - BBICTABISICTCS CTYJICHTY, €CJIM OH TBEPAO 3HAET Marepuall, IPaMOTHO H IO CYIIECTBY
M3J1araeT ero, yMeeT NMPUMEHITh NONTyYeHHbIC 3HAHHUS Ha MPAKTUKE, HO JOIYCKAeTCs B OTBETE MJIHM B
pelIeHnH 3a1a4 HEKOTOPbIE HETOYHOCTH.

xopouio (6) - BBICTABISCTCS CTYACHTY €CJIM OH OCO3HAET BOCIPOU3BEICHHUE NPOrPAMMHOT0 y4eOHOTO
Marepuana, B TOM 4YHCJIE€ M PA3JIMYHOM CTENECHU CIIOKHOCTH, C HECYIICCTBEHHBIMH OIIMOKaMu,
3aTpyIHEHUs B IPUMEHEHUH OTACIbHBIX HaBBIKOB.

xopomo (5) - BBICTABISCTCS CTYJICHTY €CIHM TEOPETHUECKOE CONEpKaHHE OCBOCHO HE IOJIHOCTBIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM CQOPMHUPOBAaHBI HEJOCTATOYHO, B HEKOTOPBIX CIy4YasX OBbUIH
JIOIYTIEHBI ONTHOKH.

YIOBJIETBOPUTEIBHO (4) - BBICTABIACTCS CTYICHTY, [TOKa3aBIleMy (h)parMeHTapHbIH, pa3pO3HEHHBIN
XapakTep 3HaHWH, HEIOCTaTOYHO TMPaBWIbHBIC (DOPMYIUPOBKH 0a30BBIX IOHATHI, HapyIICHHS
JIOTUYECKON TTOCIIEeJOBATEIBHOCTH B M3JIOKECHUH IIPOrPAMMHOTO Marepyaia, HO TIPH 3TOM OH BJaJeeT
OCHOBHBIMH pa3/iellaMi y4eOHOW MpOrpaMMbl, HEOOXOAMMBIMH JUIS AaJbHEHIIET0 00YYEeHHS U MOXKET
NPUMEHSTH [TOJTyYSHHBIC 3HAHUS 110 00pas3ily B CTaHIAPTHOW CUTYaIHH.

YAOBICTBOPUTENBHO (3) - BBICTABISICTCS CTYIEHTY B CiIydae OOJIBIIOTO KOJMYECTBA HENOYETOB H
HENPaBWIBHBIX OTBETOB, a TAK)KE ITACCHBHOI paboTe B XOJe 3aHATHI, MHOTHE y4eOHbIC 3a/laHUsl HE
BBITTOJTHEHBI.

HEYIOBJICTBOPUTENBHO (2) - BBICTABISACTCS CTYACHTY, KOTOPBIH HE 3HAeT OOJIBIICH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX TOHATUI IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IMOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HEYy/IOBJIETBOPUTENbHO (1) -  BBICTABISIETCS CTYACHTY, KOTOPBIH HE OCBOWJI TEOPETHYECKOE H
MPaKTHYECKOE COIEpIKaHUe Kypca, BCE BHIIIOJIHEHHbBIC yUeOHBIC 3aIaHHs COIEPIKAT rpyObIe OMINOKH.

5. MeToquueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpems nposenenus nuddepeHIMpoBaHHOTO 3a4eTa/K3aMeHa M0 JUCHUIUIMHE 00YYaloIUecss MOTyT
MOJIb30BAThCS MPOrpaMMON TUCHUILIMHEL JndepeHnnpoBaHHbIN 3a4eT U AK3aMEH HPOXOIAT MyTeM
CHEeUHaIbHOTO OIpoca, IPOBOJUMOIO B YCTHOH (opMme.



