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|, HossicHuTEIbHAA 3AMCKA

Pabouas mporpamma Kypca BHEYpOUHOM AesTenbHOCTH «Peanmm3arust 3 (HeKTUBHBIX ajJrOpUTMOB
Ha s3bIke Python» cocTaBieHa Ha ocHOBe mporpamMmsel kKypca «BBeneHHe B alrOpUTMBI:
peanu3anus Ha si3pike Pythony, aBTOpaMu KOTOpOro sBISIOTCS:

- Enena BnagumupoBHa AHnpeeBa, 3aBeayromas kadenpoit uapopmatuku CYHII MI'Y.
Unen xropu BcOII mo napopmaTruke. ABTOp y4eOHHKOB 110 HHPOPMATHKE.

- Henuc I1aBnoBuu Kupuenko, pykoBoauTenb cOOpHOH MOCKBBI Ha 3aKJIFOUUTEIHLHOM 3TaIe
BcOIll o uadopmaruke. [Ipenomasarens mkonbl Ne 179 (Mocksa). 3acimyKeHHbBIT
yanuTtesnb MOCKBBI

- Jlappsa AnekceeBHa Kpoxuna, PykoBoauTesns ieHTpa CIOPTUBHOTO IPOIPaMMHUPOBAHMS
HUTY «MUCuC». PykoBoautens IpoekTa Mo MOATrOTOBKE CTYAEHTOB U IIKOJIbHUKOB
K OJIMMITHAIaM I10 IporpaMmmMupoBanuto «Volga Campy. @uHaNMKCT YeMIMoHaTa MUPa
1o mporpamMmuposanuio ICPC

- Urops bopucosuy Mawmaii, [lonient kadeapsr uapopmaruku CYHL] MI'Y. I'naBHbIif Tpenep
1o cnoptuBHoMy nporpammupoBanuio HUTY «MUCuCx»

Hacrosimass mporpamMma Kypca BHEYpO4YHOH nesTenbHOCTH «Peammsanus 3>QeKTHBHBIX
aIroputMoB Ha s3blke Python» mnpennaznauena s oOywarommxcss lla kiacca, KoTopsle
cobuparotes cnaBath EI'D mo nungopmaruke u XOTAT IPUHATH yyacTue B onumnuagax. [Iporpamma
paccuntana Ha 34 yueOHbIX yaca (1 yac B Hezelno).

Hear kypca: (¢GopMHpOBaHHE  JIOTHUECKOTO  MBIIUICHMS, 3aKpelJeHHEe  OCHOB
QITOPUTMM3ALMH, CO3JAHME YCIOBUM I YCIEIIHOIO Y4YacTHs B OJMMIIMAJAHOM JBUYKEHUH,
OllpeNelieHue  TEepCHeKTHB  JalbHeimero oOydeHus, QopMupoBaHue  (yHKIHOHAIHHON
I'PaMOTHOCTH, KOTOpasi IpeArnoiaraeT (hopMUpoBaHUE CIOCOOHOCTH pelaTh NpooJIeMbl, C KOTOPBIMU
YEJIOBEK CTAJIKMBAETCA B COBPEMEHHOM MHpPE, B PEAJIbHOW ITOBCEAHEBHOM KM3HH, KAK MPABUIIO, B
YCIIOBUSX HEONPEIEICHHOCTH, HEOCTATOUHOCTH UM U30BITOYHOCTH TaHHBIX

3amayu Kypca:

o [To3HaKOMHTB y4amuxcs ¢ HOHATHEM CIOKHOCTH aJITOPUTMOB

. Hayunts nprMeHsSIT OCHOBHBIE CTPYKTYpPBI JAHHBIX — OT CTEKA 10 aCCOLIMAaTUBHOIO
MaccuBa — B TOM UYHCJIE [IPU PELIEHUH OJIMMIINAHBIX 33124 C IIOMOILBIO JIMHENHBIX aJlFOPUTMOB

o Paccmotpets npuMeHeHHe 3 PEeKTUBHBIX aJrOpUTMOB pH pelieHuu 3aganus 27 EI'D
1o nHpopmaTuke

1.1 Yueono-memoouueckuii komnnexc:
Cnucox OCHOBHOM JIMTEPATyPHI AJI YU TEJIs

1. Annpeea E.B. MaremaTudyeckue OCHOBBI HMH(POPMATHUKH. OJIEKTUBHBIA KypC.
Metonndeckoe nocoodue / E.B. Aunpeesa, JI.JI. bocosa, U.H. ®anuna — M.: BUHOM. JlaGoparopus
3HaHui, 2007. - 312 c.

2. Annpeesa E.B. Maremarnyeckne OCHOBBI HMH(OPMATHKH. OJEKTUBHBIA Kypc.
Yuebnoe mocobue/ E.B. Auapeesa, JI.JI. bocosa, 1.H. ®anuna — 2-e u3sn., ucnp. — M.: BUHOM.
JlaGoparopus 3Hanuii, 2007. — 328 c.

3. Imanckuit H.U. Undopmaruka. IlpodunbHeiii ypoBeHb: mpaktukym mns 10-11
kiaccos: B 2 u. Y. 1/ H.W. I'nanckuii, A.B. Kapnos. — M. : BUHOM. JlaGoparopus 3Hanuii, 2012. —
429 c. N
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CnucoK OCHOBHBIX Y4eOHBIX MOCOOM I I yHALUXCH
1. Annpeesa E.B. Marematndyeckue OCHOBBI HH(MOPMATHKH. JIEKTUBHBIM Kypc.
VYuebnoe mocodue/ E.B. Aunpeera, JI.JI. bocoBa, U.H. ®anuna — 2-e uzn., ucnp. — M.: BUHOM.
JlabopaTopus 3Hanui, 2007. — 328 c.
CnHCOK 10N0/THUTEILHOM JTUTEPATYPHI VISl YYUTEJIs
1. T'paumanosa T.}O. IIporpammupoBanue B mpumepax u 3anadax/ T.1O. ['panmanosa. — M.
BUHOM. Jla6oparopus 3nanuii, 2013. — 349 c.
2. Aobpamo C.A. "Jlexuuu o cnoxHocT anroputmoB”.-MILIHMO, 2012.- 248
3. 3marononbckuit J[.M. EI'D o undopmaruke. Pemenue 3aaad mo nporpaMMHpOBaHUIO.
— CII6.: BXB-IIetepOypr, 2013. — 304 c.
4. Koctiok 10.JI. OcHoBBI pazpaboTku anroputMmoB: yueOHoe nocodue / FO.JI. KocTiok,

NJL.®yke. — M.: BUHOM. Jlaboparopus 3uanuif. 2010. — 286 c. — (DneKTUBHBIA KypcC.

NudopmaTuka)
HNuTepHer-pecypcbl

1. K. HonskoB «IIpernogaBanue, Hayka M >KU3Hb». [DnekTpoHHbIi pecypc]. URL:
http://kpolyakov.narod.ru/school/ege.htm (mara obparuenus 27.05.2019)

2. MockoBckass onumnuana 1o uHpopMmatuke. [OnexkTpoHHbld pecypc]. URL:
http://www.olympiads.ru/mosolymp/ (nata ooparmenus 28.05.2019)

3. Onumnuanel o uHpopmaruke. Cankr-IlerepOypr. [DaexkTponnsiii pecypc]. URL:
http://neerc.ifmo.ru/school/spb/index.html (nara obpamienus 27.05.2019)

4. Onumnuaznel 1O  NPOrpaMMHpPOBAHUIO.  [DJIEKTPOHHBIM  pecypc]. URL:

http://www.olympiads.ru/ (nata oopamenus 28.05.2019)
5. [IIxoma mporpammucta. [DnexktpoHHsii pecypc]. URL: http://acmp.ru/ (marta
obparnienus 27.05.2019)

1.2 ITnanupyemoie pe3yniomamost 0c60eHUsA YUEOHO20 npeoMema

JInuHOCTHBIE pe3yJIbTaThI:

- c(OPMHPOBAHHOCTH OCHOB JIOTMYECKOT'0, AJITOPUTMHUECKOI'0 ¥ MaTEMaTUYECKOT0
MBIIIJICHNUS,

- c(OpMUPOBAHHOCTh YMEHUI MPUMEHSATh OJIYyUCHHbIE 3HAHUS IIPU PEILICHUHU PA3JINYHbBIX
3ajad;

- copMHPOBAHHOCTH NpeacTaBieHuit o ponu nadpopmatrku u UKT B coBpemMeHHOM
o01iecTBe, MOHMMAHUE OCHOB IIPABOBBIX ACMIEKTOB HCIOIb30BaHUS KOMIIBIOTEPHBIX TPOrpaMM U
pabotel B IHTEpHETE;

MeTanpeaMeTHbIe pe3y/bTaThI:
- BJIaJICHUE HaBBIKAMU IPUMEHCHHS MAaTEMAaTHUCCKUX 3HAHUI MPH PEIICHUH 33134 10
uH(pOpMaTHKE.
IIpeamMeTHbIE pe3yJIbLTATHI
B pe3ynbraTe ocBOeHUS Kypca ydarinecs
JOJIZKHBI 3HATh/ IOHMMATH!
o TIOHSITHE CIIO)KHOCTH aJITOPUTMOB
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o CYIIIHOCTb aJI'OPUTMA, €r0 OCHOBHBIX CBOWCTB, MJUIIOCTPUPOBATh UX HA KOHKPETHBIX
pUMepax alropuTMOB;

. anroput™ EBKimMaa, pacliMpeHHbIN anroputM EBkimaa
. CYLIHOCTb AUHAMUYECKOI O IIPOrPAMMUPOBAHNS
. JIMHEWHBIE CTPYKTYPBI JaHHBIX: CTEK, O4epEe/lb, ACK;
JOJI’KHBI YMeETh:
. BBIYUCIIATH CIIOKHOCTH AJITOPUTMOB;
o IIPUMEHATH B IPOrPAMMax JIMHEHHBIE CTPYKTYPBI JaHHBIX;
. pelaTh 3aa4u C UCHOIb30BaHUEM 3()()EKTUBHBIX AITOPUTMOB;
[ ]

CO3/1aBaTh KOABI MPOrPaMM C UCIIOIB30BAHUEM CITUCKOB, CTPOK, MHOXKECTB H T.JI.;
1.3 Hcnonv3yemble mexnonocuu, memoowl u popmuvl padomoi

®opmbI padoTHI:

o ypouHast opMa, B KOTOPOH y4HTeNb OOBSICHAET HOBBIM MaTepral U KOHCYJIbTUPYET
y4aluxcs B [polecce BHIIOIHEHUS MU NPAKTUUECKUX 33/1aHUIl Ha KOMIIBIOTEPE WM B TETpalsiX,
IIPOBEPSIET CTETIEHb YCBOEHUS 3HAHUM IIPY TIOMOIIH TECTUPOBAHUS; TPUMEHSIIOTCS TaKXKe IPYIIIOBbIE
¢dbopMBbI pabOTHI

. BHEYpouHas (hopMa, B KOTOPOIl ydaliecs JoMa MOBTOPSAIOT TEOPETUUECKUI MaTepuall,
IPECTaBICHHBIN B 0JI0T€, ¥ BHIIOIHSIIOT IPAKTUYECKHE 3aJaHNUS.

YPOKH CTpoATCs ¢ yueToM TpeOOBaHUN CAaHUTAPHBIX HOPM, TEOPETHYECKasl U MPaKTHYECKast
4acTh YEPEAYIOTCA.

I1. Conep:xanue nporpaMmmsl

C10:XkHOCTB AITOPUTMOB

BeruucnurenbHass CIOXKHOCTh anropuTMoB. JInHeliHas acumnroruka. Ksaapartnunas
ACHMIITOTHKA. DKCIIOHEHIIMAIbHAsA aCUMITTOTHKA. Jlorapudm.

Teopus uncen

Apudmernka octatkoB. OOpaTHBII 2JIEMEHT IO MPOCTOMY Moayro. Maias Teopema depma.
HOA u HOK. Anroputm EBknmpma. OcHoBHas Teopema apuMeTHKH. PacmmpeHHBIH alroputM
EBkmupa. Ilpocteie umcna. Dynkuus nenurteneil. Pemero Oparochena. Dynkums Oiiepa.
Anroput™m ¢akTopuszaluy yucia

JIuHeliHbIe M BCTPOEHHBIE CTPYKTYPbI JAHHBIX

Crek, CTeK C MOIJAEPKKOM MHHHMAJIBHOTO 3JIeMEHTa. 3ajaya O MPaBWIBHOW CKOOOYHOM
nocnenoBaTenbHOCTH. CTEK ¢ 3amuToi oT omubok. Ovepens. Odepens ¢ 3anuTon OT omuook. ek,
JeK ¢ 3amuToil oT omubok. MHoxkecTBo. Omnepanuu ¢ MHoXecTBamH. 3anadya "KomuuecTBO
pa3nuuHbIX ciIoB B cTpoke"”. CioBapu. 3anada "I'onocoBanue". Koprexu.

JInHeiiHble aJrOpUTMBI U JAUHAMHYECKOe IPOrpaMMHUpPOBaHue

DOneMeHThl ¢ MakCUMaJbHOW pa3HocThlo. IIpedukcHbie cymmbl. MeTo IByX ykazaTesew.
3ampocsl cymMMbl Ha oTpe3ke. OTpe3oKk ¢ MakcuMaibHOW cymmoin. YUucina Pubonayuu. 3amada
«JIecenka». [IceBnoaByMEpHOE TMHAMUYECKOE TPOrpaMMUPOBAHUE.

AJITOPUTMBI COPTHPOBKH

KBanparuunsie coptupoBku. CopTtupoBku Beibopom. CopTupoBka my3sippkoM. CopTUpOBKa
BcraBkamu. CoptupoBka mnoxacueramu. COpTUpPOBKA CIUMSHUEM. BCTpOEHHBIE alrOpUTMBI
coptupoBku B Python.

bunapHbIi HOMCK
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bunapnsiii mouck B mMaccupe. [IpuOmmkEHHBIN TBOMYHBIN TOUCK. BeTpoeHHBIM OMHApHBIN
IIOMCK. bUHAPHBIN NIOUCK 110 OTBETY

1. 1 YyeOHo-TeMaTHUYECKUI MJIAH

No KoauuecTBO 9acoB
Tema
n/m Bcero Teopusi | IlpakTnka
1. | CioxkHOCTBH AJITOPUTMOB 2 1 1
2. Teopust uncesn 6 3 3
3. | JIuHeiinble U BCTPOEHHBIE CTPYKTYPbI JAHHBIX 6 3 3
4 JIuHeliHble  AJrOPUTMBI W JAHHAMHYECKOE 3 3 5
" | mporpaMMupoBanme.
5. | AIropuT™MbI COPTHPOBKH 7 3 4
6. | BuHapHbIii MOUCK. 5 2 3
Bcero: 34 15 19
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1. 2 KanennapHo-TteMaTH4ieckoe MJIAHHPOBaHHE

=

o=
g E Jara npoBenenust
- Tema 3ansTUA Tun 3ansTus OCHOBHBbIC OHATHSA
T g JIaH dakr

1 2 3 4 6 7
C/107KHOCTDH AJITOPUTMOB

1 CnoxHocTh  anropuT™MoB.  OCHOBHbBIC ek BeruucnurenbHas ClI0’KHOCTb aJlTOPUTMOB.

TIOHSTHS. ’ JInHeliHas acuMnTOTHKA
2 BeruncnuTenbHas CI0XHOCTh Moakrika KBaznparnuHas acCUMITOTHKA. DKCIIOHEHIIMATIbHAS
HEKOTOPBIX 3a7a4. P ’ acuMnToTHka. Jlorapugm.

Teopus uncesa

CpaBHMMOCTh 4HCENl N0 MOAYJI0. MHOXECTBO
OCTaTKOB 1O MOAYJ0. Tabmuibl CIOXKEHUS U
3 ApudmMeTnKa OCTaTKOB Jlexuust YMHOXKEHHS JUIsl BCEX BO3MOXKHBIX Iap YMCEN W3
Zm. OGpaTHBII 3JIEMEHT 110 IPOCTOMY MOMIYJIO.
Marnas reopema depma
. Croiictea HOJI. PekypcuBHasi U HepeKypCUBHas
KomOunupoBaHHBIH
4 HO/l u HOK. Anropurm EBknuaa oK peanuzauus anroputma EBximpa.  OcHoBHas
P TeopemMa apudmMeTuku
o KomOunnpoBaHHbIH Pactumpennsiii anroput™m EBkimmpa. Peanusanus
5 Pacmmpennsiii anroput™ EBkina.
YPOK pacIIMpEeHHOro anroputma EBkinuaa.
Ornpenenenue npoctoro yucia. OyHKINN KOJIUYECTBA
6 [TpocTeie uncna. ®yHKUMS ASTUTENEH Jlexnusa ¥ CyMMBI fenuTenen yucia N. Onpenenenue
MYJIbTUIUIMKATUBHON ()YHKIIUU
KoMmOnHupoBaHHBII Peamuzanug anroputma «Perrero Opatochenay
7 Pemero Dparocdena. P P P ¢
YpOK Ha Python
8 OyHkus Ditnepa. AIropurm KomOunupoBaHHbIit Peanuzanus anroputMma (hakTopu3auu yncia Ha
(dakTopuzanuu Yucia YpOK Python. Teopema u pyHkms Diineparo
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o
=
E = Jara npoBenenust
5 ; Tema 3aHaATHA Tun 3anaTus OCHOBHBIEC TOHATHSA
= g MJIAH dakr
1 2 3 4 6 7
JIuHeliHbIe M BCTPOEHHbIE CTPYKTYPbI JAHHBIX
JInHeliHbIe CTPYKTYPHI JaHHBIX. KoMOMHUpOBaHHBIH
9 PYKTYPBI 1 P Crek. Ouepenp. Jlek.
OCHOBHBIE ITOHATHUS. YpPOK
Crex ¢ moanepKKoH MUHHUMAIBHOTO JJIEMEHTA.
Crek. Peanmusanust cTpyKTypsl B 3amaua 0 OpaBUIILHOMN CKOOOYHOI
10 H PYKTYP [IpakTnueckoe 3ansATue a p .
MIpOrpaMMHUpPOBaHUHU nociaenoBarenbHocT. CTEK C  3alUToil  OT
OIIINOOK.
Ouepenb. Peanmuzanus cTpyKTypsl B o
11 el B PYKTYP [IpakTuueckoe 3aHsiTHE Ouepenp. Odepens ¢ 3aUTON OT OMUOOK
IpOrpaMMUpPOBaHUU
eK. Peann3anusa CTpyKTypEl B .
12 A PYKTYP [IpakTrueckoe 3aHsATHE Jlek, IeK ¢ 3aluTOoi OT OIIHOOK.
MIpOrpaMMHUpPOBaHUU
MHuokectBo. Onepanuu ¢ MHOKECTBaMHU. 3ajaqya
13 MHokecTBa [IpakTuueckoe 3aHsTHE " "
KonuyecTBo pa3nuyHbIX CI0B B CTpOKe'".
14 CnoBapu [Ipaktuueckoe 3ansitue  (CnoBapu. 3agauda "I'onocoBanue". Koprexu.
JIuHeliHbIe AJITOPUTMBI U TMHAMHUYECKOE TPOrPaMMHUpPOBaHHE
o JIunelinag CIOXKHOCTH. 3amaya «DJIEMEHTHI C
. KomOuHMpoBaHHBIH .
15 JInHenHbIE aNTOpUTMBbI oK MaKCUMAJIbHOU Pa3HOCTBIO». OTtpe3ok c
yp MaKCUMAJIbHOW CYMMOM.
KoMmOnHupoBaHHBII Maccus npedHuKcHBEIX CyMM. PelieHue 3agaqu
16 [IpeduxcHbIe CyMMBI P ped M o
YPOK «3anpockl CyMMBI Ha OTPE3KE.»
Pemrenue 3amad ¢ HCOOJIL30BAaHUEM 3agaun «CyMMa MOAPSI U nx», «OTpe3oK ¢
17 A [IpakTuueckoe 3ansaTue a Y AP AT, p
peUKCHBIX CYMM MaKCHUMaJIbHOU CYMMO¥ )
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Homep
3aHATHS

Jara npoBenenust

Tema 3ausaTus Tun 3ansaTus OcHoOBHBIC NOHATHS
IJIAH dakr
1 2 3 4 6 7
. Meron 18 azarenei. Pemenue 3amaun «OTpe3ok
18 Meron nByX ykazaTtesnei [IpakTrueckoe 3aHsATHE ALABYX YK . A P
C 33JaHHON CYMMOI»

19 JInHaMu4yeckoe IporpaMMHUpPOBAHMKE. KomOuHMpoBaHHBIH CaoiicTBa 3a1a4, NONAJAOIINX 0] AUHAMUYECKOE
OCHOBHBIE MOHSITHS. YPOK nporpammupoBanue. Pemenne 3agaun @uboHaqyn.
[Ipumepsl perienus 3a1a4d Ha 3anaum «Jlecenkay, «MsUMK Ha JECEHKEY,

20 [IpakTnueckoe 3ansATHe
JMHAMHMUYECKOE MPOrpaMMHPOBaHUE «KanbkynsiTop»
[IceBnoaBymMepHOE TMHAMUYECKOE Komb6unupoBanHbIit

21 AOABYMEPHOC 1 p JIByMepHBIE MaCCHUBBI.
IIPOrpaMMHUPOBAaHUE YPOK
Pemrenne 3amay Ha nceBOOBYMEpHOE 3anaun «be3 nByx Hynel noapsny, «bes Tpex

22 A AOABYMED [IpakTrueckoe 3aHsTHE ABYX HY. AP, p
JUHAMUYECKOE TPOrPAMMHUPOBAHUE eauHULY, «I BO3AUKN»

AJITOPUTMBI COPTHPOBKH

23 KBagparuunbie COpTUPOBKHU. THexuus CoptupoBka. MaccuB. BrruncnutenbHbie
[TocranoBka 3a1auu XapaKTePUCTUKH.

KoMOuHupoBaHHBII ANTOPUTM COPTUPOBKU BHIOOPOM U €T0 peasin3alius

24 | CopTupOBKH BEIOOpOM P p pTHP P P .

YPOK Ha Pythone.
KomO6uaMpoBaHHBIN AJNTOPUTM COPTUPOBKHU MY3BIPHKOM U €0
25 | CopTupoBKa My3bIPHKOM
YPOK peanu3aiyst Ha Pythone.
Komb6unupoBaHHbIit ANTOPUTM COPTUPOBKU BCTABKAMH U €TI0
26 | CopTupOBKa BCTaBKaMH.
YPOK peanusanus Ha Pythone.
Komb6unupoBanHbIit ANTOpPUTM COPTUPOBKH ITOACYETAMH, ETO
27 CoptupoBKa mojcyeTaMmu
YPOK 3¢ deKTUBHOCTD U peanu3anus Ha Pythone
KomOuHMpoBaHHBIN Pexypcus. AnropuTt™M COpTUPOBKH CIUSHHUEM, €I0
28 | CopTHpOBKa CIHUSHUEM
YPOK pbhEKTUBHOCTD U peanu3anus Ha Pythone
29 BceTpoenHblie anropuTMbl COPTUPOBKH B KomOunupoBaHHbIi Merton sort u ¢pynxuus sorted(). [Tapamerp reverse.
Python YPOK napametp Key. JIssm0aa- yHKIHsI
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Homep
3aHATHS

Tema 3ansaTus

Tun 3anarus

OcHOBHBIC IOHATHSA

Jara npoBenenust

IJIAH dakr
1 2 3 4 6 7
bunapHbIi noNcK
. Meton nenenus nonoiam. [TonsTue - ”HBapHUaHT.
30 | bunapuslif nouck. OCHOBHbIE TOHSATHUS Jexuus
Peanuzanus nBonunoro noucka B Python.
. bunapueni nouck B MaccuBe. MuBapmant Ne 1.
. KomOuHMpoBaHHbIH
31 | buHapHBIi TOUCK B MacCUBE. YPOK WNuBapuanT Ne2
N N . KomOuHMpoBaHHBIH [TpuGnuxEHHBIN TBONYHBIN MoucK. CI0XKHOCTD
32 | [pubnuxEHHBINA ABOUIHBIN TTOUCK.
YPOK BOUYHOIO ITOMCKA
. . KomOunupoBanublii  [BeTpoenHnas oubmmoreka bisect KITUH:
33 | BerpoeHHsiil OMHApHBIN TTOUCK P “TP . . , byn
YPOK bisect_left u bisect_right.
. Komb6unupoBaHHbIi . .
34 | buHapHBIN TOKCK TIO OTBETY ypOK BemiecTBeHHBIN OMHAPHBIN MTOWCK.
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