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TumnoBsble 3a1aHus 1JIs1 KOHTPOJIbHOH padoTsl (3 cemecTp).

3ajaHue: aJanTUpys CTaHIApTHBIE CTPYKTYpbl JaHHBIX M alrOPUTMbl HANKCATh MPOrpammy,
MO3BOJISIONIYIO 33JaHHYIO TPUKJIAIHYIO 3a/1a4y, OLEHHUTDH €€ 3P (HEKTUBHOCTh U COCTABUTH OTYET
10 pe3yJIbTaTaM €€ IPUMEHEHMUS.

Bapuant 1. Tumodeii umer mecto, 4ToObI TIOCTPOUTH cede oM. YIuila, Ha KOTOPOH OH XOYeT
KUTh, UMEET JUIMHY N, TO €CTh COCTOUT M3 N OJIMHAKOBBIX MIAYIIUX MOAPs] ydacTkoB. Kaxabiid
y4acTOK JINOO MyCTOH, INOO HAa HEM YyXKe MOCTPOEH JIOM.

OOmuTenpHbl TUMOQEH He XOYeT XKUTh JAJIeKO OT JIPYIHX JIIOJeH Ha 3TOH yiuIe.
[ToaToMy emMy BakKHO ISl KaXJOTO yd4acTKa 3HATh PAcCTOSHHE 10 OMMKaWIIero IycToro
yuacTka. Eciam ydacTok mycToi, 3Ta BeJMYMHA OyJeT paBHA HYJIO — PACCTOSHUE O CamMoro
ceos.

[Tomorute Tumodero mocynTaTte MCKOMBIE paccTosHUA. s 3TOro y Bac ectb Kapra
ynuusl. Jloma B ropoae Tumodes HymepoBaauch B TOM MOpPSAKE, B KOTOPOM CTPOWIIHCH,
MOATOMY MX HOMEpa Ha KapTe HUKAK He yrnopsipodeHsl. [IycTeie yyacTku 0003HAYCHBI HYJISIMH.

Bapuant 2. Tumodeil pewmmsi  OopraHu3oBaTh ~ COPEBHOBAHHWE 10  CHOPTUBHOMY
POTPaMMHUPOBAHUIO, YTOOBI HAWTH TAJTAHTIMBBIX CTAXKEPOB. 3ajayu MOAOOpAHbBI, YYaCTHUKU
3aperuCTPUPOBAHbI, TECThl HanucaHbl. OCTAIOCh MPHUIyMaTh, KaK B KOHIIE COPEBHOBaHMsI OyeT
OINpEAENAThCSA NOOETUTEND.

Kaxiplif yuaCTHUK HMeeT yHUKaJIbHbIN JIoruH. Korjja copeBHOBaHUE 3aKOHYUTCA, K HEMY
OyayT mpuBs3aHBl J[Ba IIOKa3aTessA: KOJMYECTBO pPEHIEHHBIX 3aaad Pim pasmep mrpada Fi.
ITpad HauucnseTcs 3a HeyJauHble OIMBITKY U BpeMs, 3aTpaueHHOE Ha 3ajauy.

Tumodelr pemmn copTupoBaTh TaONMIy pPE3yJbTATOB CIEAYIOIIMM 00pa3oM: IpHU
CpPaBHEHHMHM JIByX YYaCTHUKOB BbIIIE€ OyAeT WATHU TOT, Y KOTOPOTo pemieHo Ooibiue 3amad. [Ipu
PaBEHCTBE YMcia PEeHIEHHBIX 33/1a4 MEePBbIM HAET YyYaCTHUK ¢ MEHbIIMM wTpadom. Ecnu xe u
mrTpadsl COBHANAIOT, TO MEPBBIM OyAET TOT, Y KOTOPOrO JOIMH MIET paHblle B anpaBUTHOM
(;tekcukorpaduueckom) MmopsiaKe.

Tumodpeii 3aka3a TOJICTOBKH JUIsl moOeauTeNnel 1 HakaHyHe oexai 3a HUMH B MarasuH.
B cBOE OTCyTCTBHE OH OPYUYHIT BAM PEAIM30BaTh aJTOPUTM OBICTPOI COPTUPOBKH (anen. quick
sort) Ju1st TabIUIBI pe3yabTaToB. Tak kak Tumodgeil J00UT CHOPTUBHOE TPOTPaMMUPOBAaHHUE U
He JIFOOUT 3psl pacXxo10BaTh ONEPATUBHYIO MAMSITh, TO Ballla pealn3alisi COPTUPOBKU HE MOXKET
noTpebusaTe O(N) JOMONHUTENBHON NaMSITH JUTS IPOMEXYTOUHBIX TAaHHBIX (Takas MOAU(pHUKAIHS
OBICTPOIl COPTUPOBKH Ha3biBaeTcs "in-place™).

Kak pa6oraer in-place quick sort

Kak u B cimyyae 0OBbIYHOI OBICTPON COPTUPOBKH, KOTOPAsi UCIIONIB3YET JOMOIHUTEIbHYIO
namsTh, HEOOXOJUMO BBIOpAaTh OMOPHBIM 3JeMEHT (awen. pivot), a 3aTeM MepeynopsI0unTh
maccuB. CenaeM Tak, 4ToObl CHayasia IIIM 3JIEMEHTHI, He IPEBOCXOAIINE OMOPHOIO, a 3aTeM
—— 00JIbIIIME OTIOPHOTO.

3areM COPTHPOBKA BBI3BIBAETCS PEKYPCUBHO JUIS JABYX MOJTYYEHHBIX yacTed. IMEeHHO Ha
JTare pas3feNieHus OJEMEHTOB Ha TPYNIbl B  OOBIYHOM  alrOPUTME  HCIIOJB3YeTCs
JONOJTHUTENbHAS TaMsTh. Teneps pazdepéMmcsi, Kak pearu30BaTh 3TOT mar in-place.

ITycte MBI Kak-TO BBIOpaNM OMOPHBIN 3iIeMeHT. 3aBenéMm jaBa ykaszatens left u right,
KOTOpbIE M3HAYaJIbHO OyIyT yKa3bIBaTh Ha JIEBBIH M MpaBblii KOHI[BI OTPEe3Ka COOTBETCTBEHHO.



3areM OyneM JBUTATh JIEBBIM yKa3aTesb BIPABO JI0 T€X IMOP, MOKA OH YKa3bIBAeT HA AJIEMEHT,
MEHBIIMM OMOPHOro. AHAJIOTMYHO JBUIAE€M IIPaBbI YKa3aTelb BJIEBO, IIOKA OH CTOMT Ha
3JIEMEHTE, MPEBOCXO/ISAIIEM OMOPHBIA. B urore okaxercs, uro 4ro Jjesee ot left Bce anmemeHThI
TOYHO TPUHAJJISKAT MEpBOil rpymme, a mnpaeee ot right — BTopoi. DiieMEHTHI, Ha KOTOPBIX
CTOAT YyKa3aTenu, HapymaoT nopsaok. [lomeHsem ux mecramu (B OOJBUIMHCTBE SI3bIKOB
IPOrpaMMHPOBAHMS MCIOJIB3yeTcss QyHKIMs SWap()) U MpPOABHHEM yKa3aTelld Ha CICAYIOIIUE
3JieMeHThl. ByneM MOBTOpsATH 3TO JeiicTBUe 10 Tex mop, moka left u right e croakHyTCs.

Bapuant 3. lNoma peanuzoBan CTpYKTypy AaHHBIX Jlek, MakCMMalbHBIA pa3zMep KOTOPOIo
OIpeessaeTcs 3aJaHHbIM YHCIIOM.

Meroasi push_back(x), push_front(x), pop_back(), pop_front() paboramu xoppexkrrao. Ho, eciu B
JeKe OblJI0 MHOI'O 3JIEMEHTOB, IIporpaMma paboTasia o4eHb J1oiro. [leno B TOM, 4TO HE Bce
oneparuu BoeinoaHsuHch 3a O(1). [Tomorute INomre! Hanuimre 3¢ GekTHBHYIO pealn3alimio.
Baumanue: npu peasizaiiuu UCHoJIb3yWTe KOJbLIEBOU Oydep.

Bapuant 4. Tumodeii, kak XOpouuii pyKOBOJIUTENb, XPaHUT UHPOPMAIUIO O 3apIljiaTax CBOMX
COTPYAHHUKOB B 0a3e JNaHHBIX W TOCTOSHHO €€ oOHoBiser. OH MOpydYMsT BaM HamMcaTh
peann3annio Xen-Tadluibl, YTOOBl XpaHUTh B HEeM 0a3y JaHHBIX C 3apIllaTaMH COTPYIHUKOB.
Xenr-rabnuia J0HKHA OAEPKUBATh CIIEIYIOIINE ONepalluu:

. put key value — moGaBneHue mapsl KiIt04Y-3HaueHHe. ECIM 3a1aHHbBIA KITIOY yXKe eCTh B
Ta0JIMIle, TO COOTBETCTBYIOIIEE €My 3HAYCHUE OOHOBIISETCS.

. get key —— mosydenue 3HadeHus mo kimody. Eciu kiroua HET B TabJHIle, TO BHIBECTH
«Noney. Hade BeIBeCTH HalJeHHOE 3HAUCHHUE.

. delete key — ynmanenue kimoua u3 Tabauibl. ECIM Takoro Kito4ya HET, TO BBIBECTH

«NOHG», HHA4Y€ BBIBECCTU XPAHUMOC 110 JaHHOMY KJIIOUY 3HAYCHUC U YIAJINTh KJIHOY.
B Ta6J'II/II_IC XpaHATCA YHUKAJIbHBIC KIIFOYH.

Tpe6OBaHI/I$I K peajin3anuu:

. Henp3st ucnonb3oBaTh HMMEIOMIMECS B SA3bIKAX MPOIPaMMHPOBAHUS peaTH3alMM Xell-
tabmul (std::unordered map B C++, dict B Python, HashMap B Java, u 1. 11.)

Pa3pemiats KOMIM3UU CIEAYET C MOMOIIBIO METO/IA LIETIOYEK MIIM C IIOMOUIBI0 OTKPBITON
ajipecariyi.
Bce omepaiuu 10KHBI BBIMTOTHATHCS 32 O(1) B cpeiHem.

° HOI[,[[Cp)KI/IBaTB pPEXCUINPOBAHUC U MaCIJ_ITa6I/IpOBaHI/Ie XeH.I-Ta6J'II/II_U>I HC Tpe6yeTcsL

. Kntoun u 3Hauenus, id cOTpyIHUKOB U UX 3aprjara, — Ienble yncna. [loaaepxuBarsb
MIPOM3BOJIbHBIE XEIINPYEMBbIE TUIIBI HE TPeOyeTCs.

Tunosble 3a1aHus 1J1s KypcoBoro npoekra (4 cemecrp)

3amaHue: aJanTUpys CTAaHAAPTHBIE CTPYKTYpPbl JAHHBIX M alTOPUTMBI HAlUCaTh MPOTPaMMYy,
MO3BOJISIONIYIO 3a/IaHHYI0 IPUKIIAIHYIO 3aJ1a4y, OLIEHUTh €€ 3(h(PEKTUBHOCTh U COCTaBUTh OTYET
0 pe3yJibTaTaM €€ MPUMEHEHHUSI.

Bapuantr 1. JlaHo OuHapHOoe JepeBO IOHMCKa, B KOTOpOM XpaHsarca kitouu. Kiroum —
YHHUKaJIbHbIE LieNble uncia. HaliquTe BeplIMHY ¢ 33JaHHBIM KIIIOUOM U yAAIUTE €€ U3 JAepeBa
TaK, 4YTOOBI JEPEBO OCTAJIOCh KOPPEKTHHIM OWHApHBIM JepeBOM noucka. Eciu kioua B nepese
HET, TO U3MEHATH IEPEBO HE HAJIO.



Ha Bxox Bameil ¢pyHKIMU momaércsi KOPeHb JIepeBa M KIIIOY, KOTOPBIM HANO YIAIHTh.
OyHKIHUS JOJKHA BEPHYTh KOPEHb M3MEHEHHOTO JepeBa. CIIOXKHOCTh YAAJICHUS y3ia JOJKHA
cocraBisate O(h), rme h—— Beicora gepeBa. CozgaBaTh HOBbIE BEPIIMHBI (BAPYr O4YEHBb
3aX04EeTCs1) HEIIb3S.

Bapuant 2. Tumodei penmun coeqMHUTh BCE KOMITBIOTEPHI B CBOEH KOMITAHUM B €ITUHYIO CETh.
Jlist 3TOTO OH TPUIYMan MOCTPOUTh MHUHHMAIBLHOE OCTOBHOE NIEPEeBO, 4TOOBI I(PEeKTUBHEE
UCIIOJIb30BaTh PECYPCHI.

Ho ot HawanbcTBa MpUILIa HOBOCTH O TOM, YTO BBIICJICHHBINA HA CETh OFOKET OKa3alics
OuYeHb OOJIBIIMM U €T0 CPOUYHO HaJl0 U3pacxonoBaTh. [loaTtomy Tumodes Teneps HHTEpECYIOT HE
MUHHUMAJIbHBIE, @ MAKCUMAJIbHBIE OCTOBHBIE JICPEBbSI.

OH nopyumJ1 BaM HaiiTH BeC TaKOr0 MaKCUMaJbHOI'O OCTOBHOT'O JiepeBa B HEOPHUEHTUPOBAHHOM
rpade, KOTopbIi 331a8T cxemy oduca.

Bapuant 3. Ha Anrocax yctpousu TypHUP 110 HACTOJIBHOMY T€HHHCY. ['o11a BeIMTpai N MapTHid,
MOJIYYUB TIPH 3TOM HEKOTOPOE KOJUYECTBO OUKOB 32 KAXKAYIO U3 HUX.

lome cramo mHTEpecHO, MOXKHO JIU pa3OUTh Bce 3apabOTaHHBIE UM BO BpeMs TYpHHpA
OYKH Ha JIBE YaCTH TaK, 4TOOBI CyMMa B HUX ObLIa OJIMHAKOBOM.

BapuanT 4. Bam maHbI CTpOKHM B 3amakoBaHHOM Buje. Onpenenum 3amakoBaHHyo cTpoky (3C)
pexypcuBHO. CTpOKa, COCTOSMIAs TOIBKO M3 CTPOYHBIX OYKB aHTIMHCKOTO ayipaBHTa SIBIISCTCS
3C. Ecou A u B—— xoppektnbie 3C, To u AB aBnsercs 3C. Eciu A — 3C, a N — oaHO3HaYyHOE
HarypanbHoe uucio, To N[A] Toxxe 3C. Ilpu 3Tom 3ammck N[A] o3Hadaer, 4To MpHU pacraKkoBKe
cTpoka A 3anmceiBaeTcs moapsia N pa3. Haitinure HanOonbimii oOnmii npeduKc pacrnakoBaHHBIX
CTPOK U BBIBEIUTE €T0 (B paCIIakOBAaHHOM BHJIE).

WNHpiMu ciOBaMU, MYCTh CIOKEHHE —— 3TO KOHKATEHAIMsl JBYX CTPOK, & YMHOXKEHHE
CTPOKH Ha YHCIIO — TOBTOpP CTPOKH COOTBETCTBYMOIIee ducio pas. Ilycts dynkius f ymeer
npuauMath 3C u pacrnakoBbiBath €€. Ecnu 3C D umeer Bux D=AB, rae A u B toxe 3C, To f(D)
=f(A) + f(B). Eciu D=n[A], To /(D) = f(4) * n.
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Cemectp 3 (3auer)

3aI[aHI/IC JJIA TIOKAa3aTCJisl ONCHUBAHWA JCCKPUIITOPA «3HaeT»

Bun 3amanus

Chopmynupyiime paseepHymovle Omeembl

Ha credyrowue

meopemuyeckue  BONPOCHL (npu  HeobXoOouMocmu
APOUTLIIOCIPUPOBAMb U NPUBECTU NPUMEPDL)-
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25.
26.
27.
28.
29.

JluHelHbIi 1 OMHAPHBIN TOUCK.

OneHka ClI0)KHOCTH aJlrOPUTMA.

TecTupoBaHue alropuTMOB.

D¢ eKkTUBHBIN BBOA-BBIBO/I.

OnepaTuBHas NaMsITh U NPEICTABICHUE JaHHBIX.
MaccuBbl TOCTOSIHHOTO pa3Mepa.
JlnHaMuyeckue MacCHUBBI.

Cnucku.

Crex.

. Ouepenp.

. Hexk.

. CTeK BBI30BOB, PEKYpCHSl, IEPEIIOJHEHUE.
. [Ipumepsl 3a1a4 Ha PEKYPCHIO.

. PexypcuBHbIii 1 6a30BbIi CiTydau.
. buHapHBIN IOUCK U peKypcHsl.

. COpTUpOBKH BCTaBKaMH.

. COpTHpOBKa 10 KIIIOUY.

. CpaBHEHUE 3JIEMEHTOB.

. COpTHpOBKA CIUSHUEM.

. beicTpas coptupoBKa.

. CopTHpOBKa NIOJICYETOM.

. AccommaTUBHEII MacCHUB.

. Xem-Tabiuma u xen-QyHKINs.

.Bbibop pasmepa xem-TaOauIbl W BBIUKCICHHE

KOP3HUHBI.
CaoticTBa Xem-QyHKIIHH.
Komnu3un.

MerTo enovex.

MeTto1 OTKpBITON agpecanuu.

HpaeansHOE XCHIMPOBAHUC.

HOMepa

- TEOPETUYECKUU




30. IToctpoenue xem-hyHKIHUHA 7151 CTPOK.

31. [ToncKOBBII HHAEKC.

3ajanue A Moka3aress OIEHUBAHUS JECKPUIITOpA «YMeEeT»,
«Bmaneer»

Bun 3amanus

AnanTupysi CTaHAApTHBIE CTPYKTYPbl JA@HHBIX W aAJITOPUTMBI
Hanucarh IporpaMmy, IO3BOJISIOLLYIO 3a/IaHHYI0 IPUKIIAIHYIO 3a/1a4y,
OlIeHUTh €€ A((HEeKTUBHOCTh U COCTABUTh OTYET IO pe3yjibTaTaMm ee
pUMeHeHus. BapuaHTbl NpuKIaaHbIX 3a/1a4:

1. 3amanme cBsa3aHO C oOpaTHOW mToJbCcKOW HoTammer. OnHa
UCTIONB3YeTCs Ul MapcUHTra apu(MeTHdecKux BoIpaxeHuid. Eme eé
WHOTIa Ha3bIBAIOT MOCT(HUKCHOW HOTarued. B mocrdukcHol HOoTamm
OTIEPAH/JIbI PACIIOIOKEHBI TIEPE]l 3HAKaMU OIepaliuil.

[Tpumep 1:

34+

o3HayaeT 3 + 4 u paBHO 7/

[Tpumep 2:

125/

Tak kak /ieneHne eJ0YUCICHHOE, TO B PE3yJIbTaTe MOJyYUM 2.
[Tpumep 3:

1024 ~*-

o3Hauaet 10 - 2 * 4 u paBHO 2

Pa3bepém mocnennmii npumep mnoapodHee:

3Hak * crouT cpa3y mnocie uucena2u 4, 3HAUUT K HUM HYXHO
NPUMEHHUTH OTEpaIHio, KOTOPYIO ATOT 3HAaK 0003HAYaeT, TO €CTh
HNEePEeMHOXHTD 3TH JBa yKcia. B pe3ynbrare nonydnm 8.

[Tocne aTor0 BBIpAXKEHHE MPUOOPETET BUI:

10 8 -

Omnepanuio «MUHYC» HY)KHO IPUMEHHUTH K JBYM WAYIIUM Tepea Heu
yuciam, To ecth 10 u 8. B utore nonyqaem 2.

Paccmotpum anroputm Oonee noapo6Ho. s ero peanuzanuu Oynem
UCTIOJTb30BaTh CTEK.

I[J'IH BBIYUCJICHUSA 3HAUCHUA BBIPAKCHHA, 3allMCAHHOTO B O6paTHOI>’I
MMOJIbCKOM HOTallWK1, HYKHO CHHUTBIBATH BBIPAKCHHUEC CJICBA HAIIPpAaBO U
MNPpUACPKHUBATHCA CICAYIONIUX IIaroB:

1. O06paboTka BXOJTHOTO CUMBOJIA:
. Ecnn Ha BXOA mojaH omepaHj], OH IOMEIIAeTcs Ha
BEPIINHY CTEKA.
. Ecnm Ha BXOA MO/aH 3HaK ONepanny, TO 3Ta ONEpPaIlHs

BBITIOTHSETCS] Ha/l TpeOyeMbIM KOJTHMUYECTBOM 3HAUYCHUM, B3SATHIX
W3 CTeKa B TMOpsAAKe moOaBieHUs. Pe3ynbrar BBIMOTHEHHOMN
omnepanry MOMEIIAETCS Ha BEPIIMHY CTEKA.

2. Ecnu BxonHoW Ha®Op CUMBOJIOB 00paboTaH HE MOJHOCTBIO,
nepenTy K mary 1.

- IPAKTUYECKUU




3. Ilocne monHOM 00paboTKM BXOAHOrO Habopa CHMBOJIOB
pe3yabTaT BBHIYMCIICHUSI BBIPAKCHUSI HAXOAWUTCS B BEPIIMHE CTEKa.
Ecnu B cTeke ocTanoch HECKOIBKO YHCEN, TO HA/I0 BHIBECTH TOIHKO
BEPXHMI 2JIEMEHT.

3ameuaHue Mpo OTPHIATEIBHBIC YKCIA U JICJICHHUE: B 3TOHU 3a/1a4e Moj

JeNICHUEeM TTOHMMAETCSl MaTeMaTHUYeCKOe IIeJIOYHCICHHOE JICJICHHUE.

DTO 3HAYWT, YTO OKPYTJICHHE BCETJa MPOHUCXOIUT BHU3. A MMEHHO:

ectua / b = ¢, tob - ¢— 3710 HambojbIIEe YUCITIO, KOTOPOE HE

NPEBOCXOJIUT & M OJTHOBPEMEHHO JIeNIUTCs Oe3 ocTaTka Ha D.

Hampumep, -1 / 3 = -1. Byasre ocropoxusr: B C++, Java u Go,

HaIpUMep, JISJICHUE YHCcel padoTaeT HHaue.

B TeKymefI 3a1a4e rapaHTUpPYCTCsA, YTO ACJICHHA Ha OTPULATCIIHHOC
YHUCJIO0 HET.

2. Urpa «TpeHaxép sl CKOPOCTHOM TeYaTH» MNPEACTaBIsSeT COOOM
noje w3 KimaBum 4x4. B HEM Ha KaxIOM payHAE MOSIBIISETCS
KoH(purypanus mudp u touek. Ha kiaBumie Hamucana OO TOUKa,
6o mudpa ot 1 10 9.

B MomeHT BpemeHM t UTPOK JOIKEH OJTHOBPEMEHHO HAaXaTh Ha
BCE KJIABHIIHM, Ha KOTOpPHIX HammcaHa Imudpat. [oma m Tumodeit
MOT'YT Ha)KaTh B OJIMH MOMCHT BpeMeHH Ha K kiaBui kaxpiid. Eciu B
MOMEHT BpEMEHH ! Ha)KaTbl BCE HYKHBIE KIABHUIIH, TO WIPOKH
nonyyatot 1 Ga.

Haiinutre uyumciao OamioB, koTtopoe cmoryt 3apaborate [oma u
Tumodeiti, eciiu OyayT HAXKUMATh HA KJIABUIIH BIIBOEM.

3. Ama omun6aach Ipy KOMUPOBAHUU U3 OJHON CTPYKTYPHI JaHHBIX B
npyryto. OHa XpaHuIa MaccHB YHUCeNl B KOJbleBOM Oydepe. Maccus
ObUI OTCOPTUPOBAH MO BO3PACTaHHMIO, U B HEM MOXKHO OBLIO HalTH
ANIEMEHT 3a JorapumMuueckoe BpeMs. Ajla CKOIMMPOBaia JTaHHbBIE U3
KoJIbLieBOro Oydepa B OOBIYHBIH MAacCUB, HO CIBUHYJIA JaHHbIE
VCXOJITHOM OTCOPTUPOBAHHOM IMOCIEA0BATEIBHOCTH. Teneps MacCUB He
ABJISIETCA OTCOPTUPOBAaHHBIM. TeM He MeHee, HYXHO 00ecHeuuTh
BO3MOXXKHOCTh HaxoauTh B Hem anemeHT 3a O(log n). MoxHo
npearnonaraTb, YTo B MaCCUBE TOJIBKO YHUKAJIbHBIC 3JIEMEHTHI.

4. B »roM 3amauye MOKHO TIIOJB30BAThbCA XEMI-TAONMUI[AMH W3
CTaHJapTHBIX OUOIHUOTEK.
Tumodelt muIeT CBOI MOMCKOBYIO CHCTEMY.

HmeeTcst n TOKYMEHTOB, Kbl M3 KOTOPBIX MPEICTaBIsIET cOOOM
TekcT u3 chnoB. [lo 3TUM JoKymMeHTam TpeOyeTcss MOCTPOUTH
MOMCKOBBIN MHJEKC. Ha BXxopa cucteme OyayT MOJaBaThCsl 3ampOCHI.
3anpoc —— HekoTOphl Habop crnoB. [lo 3ampocy Hamgo BeIBECTH 5
CaMbIX PEJIEBAHTHBIX JTOKYMEHTOB.

PeneBaHTHOCTH MOKYMEHTa OIICHHBACTCS CIEAYIOIIMM 00pazoMm: JUis
KaX/IOTO YHUKAJIBHOTO CJIOBa W3 3ampoca Oepércss dYmciao ero
BXOXKJCHUM B JIOKYMEHT, IMOJYYCHHbIE YHUCIIa JJs BCEX CJOB U3
3arpoca CyMMHPYIOTCs. IToroBasi cyMMa | SIBIISIETCSI PEJIEBAHTHOCTBIO
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nokymeHTa. Yem Oompiie cymma, TeM OOJbIIe JOKYMEHT TMOAXOIUT
o/ 3a1Ipoc.

CopTupoBKa TOKYMEHTOB Ha BBIJa4€ MPOU3BOJUTCS 1O YOBIBAaHHIO
pPENEBAHTHOCTHU. ECiM pesieBaHTHOCTH JTOKYMEHTOB COBIAJAOT —— TO
10 BO3PACTaHHIO HMX IOPSJIKOBBIX HOMEpPOB B 0a3e (TO €CThb BO
BXOJIHBIX JIAHHBIX ).

[lonymaiite Haa ciydasMmu, KOTJa 3alpochl COCTOSAT W3 CJIOB,
BCTPEUAIOLINXCS B MaJlOM KOJMYECTBE TOKYMEHTOB. UTO eciu OIHO
CJIOBO MHOI'O pa3 BCTPEYAETCs B OAHOM JOKYMEHTE?

Cemectp 8 (Ik3amen)

3asiaHue 1J1s IoKa3aTels OLICHUBAHUS IeCKpUNTopa «3HaeT»

Bun 3apanns

Chopmynupyiime  pazeepuymvle  omeemvl  HA  CledyrOwue
meopemuyecKue 80NPOCYHL (npu HeobxooumMocmu
NPOULTIOCIMPUPOBAMb U NPUBECTU NPUMEDDL):

1. JlepeBbs.

JIBOMYHBIE JEPEBBS TOUCKA.

O06xo0x nepesa.

BcraBka snemeHra.

VY naneHue 3neMeHTa.
COanaHcupoBaHHBIE JIEPEBBS TIOUCKA.
[IpnopurerHas ouepensp.

BcraBka u yganenue.
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. HI/IpaMI/II[aJ'IBHaSI COpPTUPOBKaA.
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11. TIpencrasnenue rpadoB B MAMSTH.

12. DFS-06x0x B riryOuHY.

13. Ilouck nukiIa U BpeMEHH BX0J1a-BbIXOA.
14. Tomonoruyeckas COpTUPOBKA.

15. CBs3HOCTDh HEOPUEHTUPOBAHHOTO Tpada.
16. BFS-00xo0/1 B iupuHy.

17. Anroputm JleiKCTpBHI.

18. MuHMMAaTBEHOE OCTPOBHOE JEPEBO.

19. )Kagnpie aaropuTMBI.

20. ITpumepsr 3amay.

21. JluHaMu4eckoe MporpaMMHpOBaHUE.
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22. ANITOPUTM PEIICHHS.

23. JIsymepHas TMHAMUKA.

24. JluHaMHU4YeCKOE PEIICHNEe TPUKIIATHBIX 3a7ad.

25. Tlouck HanOOJIbIICH oo1eit MIOCJIE0BATEILHOCTH,
HauOoJIbIIIeH 001IIel BO3paCTalOIIEH MTOCIeI0BATEIILHOCTH.

26. [IpocTeiimme oneparuu co CTPOKaMHU.

27. CpaBHEHHE CTPOK.

28. IloacTpoku, npeduKcol, CyPHUKCHI.

29. ITouck mabiioHa B CTPOKE.

30. Ilpedukc-pyHKims.

31. Brruucnenue npedukc-QyHKIUN.

32. D¢ dexTuBHBIN TOUCK MAOIOHA B TEKCTE.

33. [IpedukcHoe nepeBo.

3agaHue s 1oKa3aTelisi OLCHUBAHUS JECKPUNITOPA «YMEET,
«Bmaneer»

Bun 3amannsa

Apnantupyst CTaHJapTHbIE CTPYKTYPbl IAaHHBIX W aJTOPUTMbI
HaMKCcaTh IPOrpaMMy, MO3BOJISIONLYIO 3aJaHHYI0 IIPUKIIAJHYIO 3a/1a4dy,
OLIEHUTHb €€ APPEKTUBHOCTb U COCTABUTh OTYET IO pe3yibTaTaM ee
npUMeHeHUs. BapuaHTbl NIPUKIaIHbIX 3a1au:

1. B panHoil 3amaye HEOOXOAMMO pPEATM30BaTh COPTHUPOBKY KydeH.
[Ipy »3TOM Kydy HEOOXOIMMO peaqu30BaTh CaMOCTOSATENBHO,
HCIIOJIb30BaTh UMEIOIINECS B A3BIKE pean3alliy Helb34.

Tumodeit  pemrmsi  opraHu3oBaTh  COpPEBHOBaHME IO
CIHOPTUBHOMY IPOTrPAMMHMPOBAHHUIO, YTOOBl HAWTH TaJaHTIUBBIX
cTaXEPoB. 3aJaun NOA0OpaHbl, YUaCTHUKH 3apETUCTPUPOBAHBI, TECTHI
HanucaHbl. OcTanock NpuayMaTh, Kak B KOHIIE COPEBHOBaHUS Oyner
OTpeNeNAThCS OO IUTENb.

Kaxnpi ydacTHHK uMMeeT yHMKalnbHbIM JiornH. Korna
COpPEBHOBAHME 3aKOHUYMUTCS, K HEMY OyJyT IPUBSA3aHbI JIBA MIOKA3aTeIs:
KOJMYECTBO pemeéHHbIX 3amad Pium pasmep mmrpada Fi. Ilrpad
HAUMCISETCS 3a HEyJayHble TIONBITKM M BpEMs, 3aTpadyeHHOE Ha
3a/1a4y.

Tumodeit pemmn coprupoBaTh  TabIMIy  pPE3yIbTAaTOB
CIIEYIOIKUM 00pa30M: IPU CPaBHEHUU JIBYX YYaCTHHMKOB BbIIIE Oy/ieT
UATH TOT, Y KOTOPOro perieHo Oosblie 3anau. [Ipu paBeHcTBe umcia
PEIIEHHBIX 3a/1a4 MEPBbIM UJET YYACTHUK C MEHbIIUM IITpadom. Ecnu
e U mTpadsl COBNANAIOT, TO MEPBBIM OyIET TOT, Y KOTOPOTO JIOTUH
uAET paHblle B aNpaBUTHOM (JIEKCUKOTpapUUECKOM) MOPSIZIKE.
Tumodeil 3akazan TOJICTOBKM JUId oOeauTeNeld 1 HaKaHyHe 1oexain 3a
HUMHU B Maras3uH. B cBO€ oTCyTcTBHE OH MOpPYUYMJI BaM peain30BaTh
QITOPUTM  COPTHPOBKM  Kyueill (awen. Heapsort) s TaGmuiibl
pe3yJIbTaTOB.
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2. B crpane X ecTh NTOPOIOB, KOTOPHIM NPHCBOCHBI HOMEpa
or 1 non. Cromuua cTtpaHbl uMeeT HoMmep N. Mexny ropoaamu
IIPOJIO’KEHBI XKEJIE3HbIE T0POTH.

OpHako AOPOrd MOTYT OBITH IBYX THUIIOB IO IIUPUHE MOJOTHA.
JIroboi1 moe3x MOXKET e3IUTh TOJBKO 10 OAHOMY THIIy IOJIOTHA.
VYc10BHO OMH TUI AOpOTr IToMedaroT Kak R, a npyroii kak B. To ectsb
€ClIM MapuIpyT OT OJHOr0 ropoja 10 JAPYroro MMeeT Kak JOpOrH
tuna R, Tak u 1oporu tuna B, To HU OAMH MOE3]] HE CMOXKET 10 3TOMY
MapuipyTy npoexarb. OT OJHOIro ropoja 70 Jpyroro MOXHO IIpoexaThb
TOJIBKO 110 MapuIPyTy, COCTOSIIEMY UCKIIOUUTENIBHO U3 A0por tuna R
WIN TOJBKO U3 A0por Tumna B.

Ho 310 em€ He BcE. I1o noporam cTpansl X MOKHO ABUTIaThCS
TOJBKO OT IropoJa C MEHBUIMM HOMEPOM K TOpoAy ¢ OoibIIuM
HOMEPOM. OTO OOBSICHAET OONBIIONW MPUTOK KUTENEH B CTONHILY, Y
KOTOpO# HOMED N.

Kapra xene3sHbIX JOpOr Ha3bIBA€TCS ONTHMAIBHOM, €CIIA HE
cymecTByeT mapbl TopoioB A u B takoi, uro ot A mo B moxHO
no0partbcest Kak 1Mo goporam tuma R, Tak u mo moporam tuna B. MHEIMEI
CJIOBaMH, AJIs1 JII00OM Mapbl FTOPOJOB BEPHO, YTO OT rOpojia ¢ MEHbILIUM
HOMEpOM 710 ropoja ¢ OONbIIMM HOMEPOM MOXKHO J00parbcsi IO
JIOpOraM TOJIBKO KAaKOro-TO OJHOIO THUIA WM K€ YTO MapLIpyT
IIOCTPOUTH BOOOILIE HENb3sl. BolsicHUTE, SIBJIE€TCS JIM JaHHAs BaM KapTa
ONTUMAaIbHOM.

3. Paccrosiauem JleBeHureiiHa MEXTy JBYMs
CTpOKaMHU S U t Ha3pIBaeTCAd KOJMYECTBO ATOMAapHBIX H3MEHEHHUH, C
MIOMOUIBI0 KOTOPBIX MOXHO OJIHY CTPOKY NpPEBpaTUTh B Ipyryro. Ilox
aTOMapHBIMU HM3MEHEHMSIMM TOJPa3yMEBAIOTCS: YyJAJ€HHUE OIHOI0
CHUMBOJIa, BCTaBKa OJHOIO CHMBOJIA, 3aM€Ha OJHOIO CHUMBOJIA Ha
npyroii. Hainure paccrosHue JIeBeHIITEWHA M NPEIIOKEHHON
napsl CTpOK. BeIBeMTe €IMHCTBEHHOE YMCIO — PACCTOSHUE MEXKIY
CTPOKaMH.

4.Bacst TOTOBUTCS K DK3aMEHY IO alTOPUTMaM M Ha BCSKUU Ciydai
MUIIeT [Mmaprajkd. UToObl yMECTHTh HAa HUX KaK MOXHO OOJIbIIIe
uH(poOpMallid, OH HEe pasfenser cioBa mpoOeramu. B wurore
MOJTYYaeTCsl OJJHA OYCHB JUTMHHAS CTpoka. UTOOBI HA caMOM JK3aMEHE
M3-32 HEPBOB HE 3aMyTaThCs B MPOYUTAHHOM, OH IIPOCUT Bac HaMKcaTh
pOrpaMMy, KOTOpas 10 3TOW JUIMHHOW CTPOKE M HAOOPY JOMYCTUMBIX
CJIOB OTPEAETUT, MOKHO JIU Pa30UTh TEKCT Ha OTAENbHBIC CIOBa U3
Habopa.

bonee dhopmansHO: maH Teket T U HAOOp CTPOK Sy, ... ,Sh. Hamo
OTIPENIENINTh, TPEACTABUM JIH T Kak SkiSk2...Skr, TI€ TJe Ki — HHIEKCHI
cTpok. MHIeKCh MOTYT MOBTOPATHCA. CTpOKa Sj MOJKET BCTpeYaThes B
pazOueHnn TeKcTa T IPOU3BOJIBHOE YHCIIO pa3. MOXHO MCIOIB30BATh
HE BCE CTPOKH 1715 pa3OueHus. CTpOKH MOTYT UITH B JIFOOOM MOPSIAKE
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