T-Mokonenune C 2025-2026. Pe ¢ BecosbiMu
Russia, Moscow, March, 14, 2026

3apayda A. llogrotoBka kK pa3munHke pyk 1

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
Orpanudenne 1o MAMSITH: 1024 wmerabaiita

Opnaxk el Carra nckas yyebubie 3aga4un Ha JdepeBo OTpe3KoB JijIsi CBOUX JIIOOMMBIX YYEHHKOB JIIOOU-
MOIl IapaJuiesid, HO XOPOIINX 331249 ObLIO MaJIo, [I03TOMY OH eI clejaTh cBoo. Tak Kak 3a OKHOM 2
HOYM, KPACUBYIO JIEME€H/y OH IPUJIYMBIBATEH HE CTAJI, & MPOCTO 3AMUCAJ (POPMATHLHOE YCIOBHUE:

Bawm gan maccus jumabl n. Bam Hasto ymersh 06pabaThIiBaTh ¢ 3allpOCOB, KayKIbI U3 KOTOPBIX MOXKET
OBITH OJHUM U3 2 THUIIOB.

e add — upubasurh Ko BceM umciaM Ha orpeske [[; 7] 3HaueHue val;

e sum — BBHIBECTH CyMMy Ha oTpeske [I;r];

®dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpouke gano unciao 1 < n < 150000. Bo Bropoit crpouke gano n aucen —108 < a; < 108,
B Tpetbeit crpouke gano uncio 1 < g < 150000. B crenyromux ¢ cTpoykax cHadaJa UIET CJIOBO 3aIpoca,
norom 1 < I < r < n, morom, ecin 3amnpoc add, nnér —10% < val < 108

@dopmaT BbIXOAHbIX AAHHbIX

'ZLHH Ka2KJI0T'O 3allpOoCa Suln BbIBEIHUTE OTBET Ha OT,H,GJH)HOI'?'I CTPOKE.

lMNpumepsbl
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3apayda B. llogrotoBka kK pa3smunHke pyk 2

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
Orpanudenne 1o MAMSITH: 1024 wmerabaiita

Opnaxk el Carra nckas yyebubie 3aga4un Ha JdepeBo OTpe3KoB JijIsi CBOUX JIIOOMMBIX YYEHHKOB JIIOOU-
MOIl IapaJuiesid, HO XOPOIINX 331249 ObLIO MaJIo, [I03TOMY OH eI clejaTh cBoo. Tak Kak 3a OKHOM 2
HOYM, KPACUBYIO JIEME€H/y OH IPUJIYMBIBATEH HE CTAJI, & MPOCTO 3AMUCAJ (POPMATHLHOE YCIOBHUE:

Bawm gan maccus jumabl n. Bam Hasto ymersh 06pabaThIiBaTh ¢ 3allpOCOB, KayKIbI U3 KOTOPBIX MOXKET
OBITH OJHUM U3 2 THUIIOB.

e set — npucBOUTH BCeM 4mcsIaM Ha orpeske [[;r| 3Hauenue val;

e min — BBIBECTH MUHHMYM Ha orpeske [[;7];

dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpouke gano unciao 1 < n < 150000. Bo Bropoit crpouke gano n uucen —108 < a; < 108,
B Tpetbeit crpouke gano uncio 1 < g < 150000. B cienyromux ¢ cTpoYkax cHadaJa UIET CJIOBO 3aIpoca,
norom 1 < I < r < n, morom, eciu 3ampoc set, naet —10% < val < 108

®dopmaT BbIXOAHbIX AAHHbIX

'ZLHH KaKJIoTo 3allpoca min BbIBeIMTE OTBET Ha OT,ILGJII)HOI'?'I CTPpOYKeE.

lMNpumepsbl

CTaHIAPTHHN BBOJ, CTaHIapTHHN BHBOJ
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3apgayva C. 3apgava gnst pasMmMHKNM pyk

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
1 cexynma

1024 merabaiita

Opnaxk el Carra nckas yyebubie 3aga4un Ha JdepeBo OTpe3KoB JijIsi CBOUX JIIOOMMBIX YYEHHKOB JIIOOU-
MOIl IapaJuiesid, HO XOPOIINX 331249 ObLIO MaJIo, [I03TOMY OH eI clejaTh cBoo. Tak Kak 3a OKHOM 2
HOYM, KPACUBYIO JIEME€H/y OH IPUJIYMBIBATEH HE CTAJI, & MPOCTO 3AMUCAJ (POPMATHLHOE YCIOBHUE:

Bawm gan maccus jumabl n. Bam Hasto ymersh 06pabaThIiBaTh ¢ 3allpOCOB, KayKIbI U3 KOTOPBIX MOXKET

OBITH OJHUM U3 5 THUIIOB.

e add — upubasurh Ko BceM umciaM Ha orpeske [[; 7] 3HaueHue val;

e set — npucBOUTH BCeM UmcsIaM Ha orpeske [[;r| 3Hadenue val;

e SUm — BBIBECTH CyMMy Ha oTpeske [l;r];

e min — BBIBECTH MUHMMYM Ha oTpe3ke [[;7];

e max — BbIBECTH MaKCUMyM Ha oTpeske [l;r].

@dopmaT BXOAHbIX AAHHbIX

B mepsoit crpouke gamo uncio 1 < n < 150000. Bo BTOpoit cTpouke gaHO N duCE]T —10% < a; < 108.
B tpetbeit crpouke gano ncio 1 < g < 150000. B cimenyromux ¢ crpoukax cHadasa UIAET CJIOBO 3aIpoca,
noroM 1 <1 < 7 < n, noroMm, eciin 3anpoc add win set, ujaér —108 < wal < 108

(DopmaT BbIXOAOHbIX AdHHbIX

JlJtst KaXK0ro 3ampoca sum, min, max BBIBEJIUTE OTBET B OTIE/ILHON CTPOKE

Npnmepsbl
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3apgada D. CyacTbe cTygeHTa

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ob6mexurne, B KOTOPOM KU BUTs, MOXKHO HpPEJICTaBUThH B BHJE KOMHAT ¢ HOMepamu or 1 g0 IV,
PACIIOJIOYKEHHBIX Ha MPAMOil. BBeaéM MOHATHE HECYACTbs KOMHATBI, KOTOPOEe M3HAYAJILHO PABHO HYJIIO B
KaxkJIoit KoMHaTe. /lajiee MpOUCXOAAT CJIeAYIONIe COOBITHS:

1. B xoMHaTEe ¢ HOMEPOM ¢ IMPOUCXOIUT HAIIeCTBUE W3 () TapakKaHOB. B TakoM cilydyae HeCYacTbe BCEX
KoMHAaT yBeamanBaercst Ha max (0, QQ — D), rine D — paccrosiaue 10 KOMHATBI, B KOTOPOIi MPOM30IILIO
HaIlleCTBHUE.

2. B xomnatax ¢ nomepamu ¢ L mo R Tpasar tapakanoB ¢ cwioit X. B sToMm ciaydae HecuacThe Bcex
KOMHAT H& 9TOM OTPE3Ke yMeHbInaeTcs Ha X .

3. Ko Mennmaut npocut BuTio mocaurath cymMMapHOe HECUACTbE CTYIEHTOB Ha oTpe3ke ¢ L mo R.

ITomorure Bure orBeTutsh Ha Bce Bompockl Ko MennanTa.

dopmaT BXOAHbIX AAHHbIX

B neproit crpouxe mano jpa uncaa — N u M (1 < N, M < 10%) — ko/mgecTBO KOMHAT W COOLITHI
coorBeTcTBeHHO. B cienyiomux M crpokax mmayT 3ampochl. Kakapiil 3anpoc nuMeeT OuH U3 CJIEIYIONINX
THIOB:

1. R — Ko MengauTr unTepecyeTcss CyMMapHBIM HECYaCTHEM CTYJIEHTOB Ha OoTpe3ke ¢ L mo R

7 L

(1K LK RKN).

2. R i Q — B xomHaTe ¢ HOMepPOM 4 TpousoImIo HamecTsre () Tapakanos. (1 <i < N;0 < Q < 10%)
3. C LR X BxromuaTax ¢ L no R Tpasar Tapakanos ¢ cuioii X. (1 < L < R< N;0< X <10%)

@dopmaT BbIXOAHbIX AAHHbIX

Ha Ka)K,ILbeI 3allpoC IIepBOro TUuila BaM HaJdO BBIBECTH B OT,ZLQJH)HOfI CTPOKE €IMHCTBEHHOE YHCJIO —
CyMMapHO€ HeCHaCTbe KOMHAT Ha JaHHOM OTPE3Ke.

MNpumepsbl
CTAHIAPTHHY BBOJ, CTaHOApTHHHE BHBOJ
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Sapgava E. ApudomeTnydeckoe orpaHmnyeHmne

VMg BxoaHoro haitna:
Wms BeIxomHOTO daiiia:
Orpann4enue 10 BpeMEHH:
OrpaHudenne 0 MAMSTH:

[Tozapasiistio, BbI JOILIH 10 CEPHE3HON 3amadu, OOJIbITe HUKAKUX JIET€H T, TOJIBKO XapIKOP.
Jlan MaccuB a U3 N NEJIbIX YUCEJI.

CTaHIAPTHHE BBOZL
CTaHAAPTHHH BHBOZ,
2.5 ceKyH]I

256 merabaiiT

Tpebyercst BBIIOIHUTD ¢ 3a1pocoB Takoro Buja (1 <1< r

o + [l ra a+ =z muaBeex i€ [l,r]

e 7 [ r k b: BeiBecTn mazi<i<,min(a;, k- i+ b)

dopmaTt BXxOAHbIX AAHHbIX

B nepsoii cTpoke 3aaHbl aBa uncia n,q (1 <n < 2-10°1 < ¢ < 5-10°). Bo BTOpOii cTpoKe 3aj1aH
macens a (0 < a; < 109). Creyiomue ¢ CTPOK cofiepsKaTh 3aIpochl B 3aJaHHoM dhopmaTe. lapanTupyercs,

qTO 6y,ZLeT XOTsI OBI OJWH 3aIIpOC TUIla ?.

CDopmaT BbIXOAOHbIX AdHHbIX

Jlist Kazk10ro 3ampoca TUIa, 7, B OTHAEIbLHONR CTPOKE, BBIBEIUTE OTBET.

n; 0 < k,b,x < 109)

Mpumep
CTaHOAPTHHHE BBOZ CTaHOApPTHHHE BHBOZ
6 3 10
246810 12 11
72530
+236
72532
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T-Mokonenune C 2025-2026. Pe ¢ BecosbiMu
Russia, Moscow, March, 14, 2026

3apaya F. ATombl

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 2 CeKyHIbI
Orpanudenne 10 MAMSTH: 256 merabaii

B aboparopun aHOMAJIBHBIX MATEPUAJIOB AHTUHAY THO-UCCIIEI0BATE/IbCKOTO KoMiuiekca «Black Mesas
IPOBOJSAT SKCIEPUMEHTBI C HEJIABHO Pa3pabOTaHHLIM I'padUTOBLIM HAHOCTEp2KHEM. ['paduToBBI HAHO-
CTEpXKeHb IPEJICTABIIeT CODOI N TOCIEOBATEFHO COEIMHEHHBIX aTOMOB YIVIEPOJA, HAXO/SIIUXCS Ha
omHOM Tpsimoit. KaskapIit aToM nMeeT onpeae/eHHbIN 3apsiT.

st mpoBeieHNsT SKCIIEpUMEHTA, CTEPXKEeHb PAcIoIaraioT BepTukKaJbHo. [Iporymepyem aTombr ot 1 1o
n cHU3Y BBepxX. MexK Iy AByMsI aToMaMu 00pa3yeTcs CUJIbHAs CBA3b, €CJIM 9TO COCETHUE ATOMbI U BEPXHU
U3 HUX MMeeT 3aps/i POBHO Ha ONUH OOJIbINe, YeM HYKHUI. VIHBIMEU cjlOBaMH, ATOMBL @ U b COeMHEHbI
CUJIbHOH CBsi3bio, eciint ¢ = b+ 1 u ¢ = qp + 1, Tie ¢; — 3apsij i-ro aroma. llemoukoit aroMoB HA30BEM
HECKOJIBKO TIOCTIETIOBATEIFHBIX ATOMOB, COEINHEHHBIX CUIBHBIMU CBI3SMMU.

Buepa 6b11 ipoBejicH odepeiHoil skciepuMenT. [lepe HaTaI0M 9KCIIEPUMEHTA KaXKIOMY aTOMY YCTa-
HOBWJIU OIPEJICJICHHBIN 3apsi/l: 1-My aTOMYy YCTaHOBUJIM 3PS ;.

Bo Bpemst sxciepuMeHTa yUeHble MPOBOIMIIN IEHCTBUS ABYX TUIIOB:

® y BCEX aTOMOB C HOMEpaMu OT l; JI0 T;, BKJIIIOYUTEIbHO, 3apsiji U3MEHJIN Ha BEJIUIUHY d;;

® BDEMEHHO pa3pyIlaji BCE CHJIbHBIE CBSI3W aTOMOB, KPDOME TeX, KOTOPbIE COEIMHSIOT aTOMBI C HO-
MepaM# OT l; 110 7;, BKJIIOYUTE/JHHO, M M3MEPSIIN JJINHY CaMOil JIJIMHHON IEIMOYKH aTOMOB CPEIM
OCTAaBIIIUXCs CUJIBHBIX CBsi3eil. 3aTeM BOCCTAHABJIMBAJIA BCE BPEMEHHO pPaspyIleHHbIE CBSI3H.

Brimo npousseneno m meficTBUit, OJHAKO BBISICHUIOCH, UYTO B PE3yJIbTaTe MODOYHOr0 3hdeKTa IKCIe-
PUMEHTa 3aIlCh PE3YILTATOB U3MEPEHHil oKasaaach yrepsiHa. Jljis mpoaoskenust paboThl ¢ IrpadUTOBLIM
HaHOCTEPpzKHEM HeO6XO,ILI/IMO BOCCTaHOBHUTDL PeE3YyJ/IbTaThbl BUYCPaTHUX I/I3MepeHI/II'7L K CYaCTbIO, COXpaHUJICA
IJIaH IeHCTBUI, IPOU3BEIEHHBIX BO BpeMsI 9KCIIepuMenTa. [loMorure yueHbIM IPOIOIXKUTE UCCIEIOBAHNSI,
BOCCTAHOBUTE PE3YJILTATHI U3MEPEHMIA.

(DopmaT BXOAOHbLIX OAHHbIX

B neppoii crpoke HaxoauTest oHO 1esoe qucsio n (1 < n < 100000) — Koau4gecTBO aTOMOB B HAHO-
crepxkHe. Bo Bropoii crpoke Haxomgarcs n auces ¢; (|g;| < 109) — HaYaJbHBIN 3apsil i-To aToMa. B Tperbeit
CTpoKe HaxoAuTcss ojHo 1enoe guciao m (0 < m < 100000) — koauuecTBO JeicTBril B 9KCIepuMenTe. B
CJIEIYIONINX 1M CTPOKAX COIAEPXKUTCs ONMMCAHNE SKCIEPUMEHTA.

Ecau crpoka HaMHAETCS ¢ CUMBOJIA, «+», OUEpPETHOE JIeHCTBIEe — N3MEHEHHE 3apsijia aToMOB. B TakoMm
cTydae, jajiee B 3TOH CTPOKe HAXOAATCA TPH Medblx wmcna: i, 7 w d; (1 < I; < 7 < n, |di] < 109),
KOTOPBIE XapaKTePU3yoT 3TO JieiCTBHE.

Ecmu crpoka nHadmmaeTcs ¢ CHMBOJIa «7», O4epeHOe JAeficTBue — BTOPOro Tuia. B TakoMm ciydae,
Jlajiee B 9TOM CTPOKe HAXOMATCs JiBa 1esbix uucaa: [; u r; (1 < 1; < r; < n), KOTOpble XapaKTepu3yoT ITO
JleiicTBUE.

@dopmaT BbIXOAHbIX AAHHbIX

JL1st KaxKa0ro JAeficTBUsT BTOPOTO THIIA BBIBEIWTE B HOBOW CTPOKE OMHO UHCJIO — JJIMHY HAMOOIBINEH
HEITOYKH.
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Mpumep
CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
6 3
234344 3
5 5
716
+66 1
726
+ 462
715

CrpaHnua 7 us 16
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3apgava G. OddekTnBHOE TecTnpoBaHue

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 512 merabaii

Hauwunast ¢ 20zx roga Bce OpraHu3aTOPbl BCEX MIKOJIBHBIX OJIMMIIHA/] 10 ITPOrPAMMHUPOBAHUIO JIOTO-
BOPWINCH [IPOBOJIUTH COPEBHOBAHUS MCKJIIOUUTEHHO 110 MHTEPHETY, JIjIs 9ero ObLIO CO3/aH0 ODIIECTBO C
OrpaHMYeHHOl OTBeTCTBeHHOCThIO «Opranusanus onsaita-osmmnuagy (OO0 «O00»). Paszymeercs, Ta-
Kasi cepbE3Has OpraHu3alius He MOXKeT 0DOUTHUCH Oe3 COOCTBEHHO TECTUPYIOIIEH CUCTEMBI, IIOITOMY JIJIst €€
CO3JaHUA 6I)IJII/I HaHATHI SCb(beKTI/IBHbIe MEHE/2KEPDbI, 3aKYIIJICHbI JTOCKU U IIOJITOTOBJIEHA CUHAA U30JICHTA.

st moBbIeHnst 3(PEKTUBHOCTH IPOIECCa TECTUPOBaHMUS Oblila pa3paboTaHa CAedyIONasd apXuTeK-
rypa. CHaga/ia Bce M TECTOB 3aJ@4d PACIIOJIAralOTCs B MOpsjiKe oT 1 K m B OYepennd TeCTUPOBAHUS.
3areM MO/TyJIb IIJIAHUPOBAHUS TIOCIE0BATEHLHO BBIIOJHIET N JieiicTuil. [lelicrBue ¢ cocTouT B TOM, 9TO-
ObI BLIOPATH OTPE30K OUEPE/IH C MO3UIUY [; 10 7; BKIFOUATENBHO (B HyMEpAIUu ¢ €JINHUIBI) U IPOBEPUTH
pellleHne Ha KaykKJI0M BTOPOM TeCTe Ha 9TOM OTPe3Ke, a UMEHHO Ha, TecTaX Ha Mo3unusax l;, [;+2,l;+4, ..., r;
odepeiu (IPU STOM IapaHTUPYETCsl, YTO [; U r; UMEIOT OJMHAKOBYIO YETHOCTD). [Tocsie 9Toro Te TecTol, Ha
KOTOPBIX OBLJIO IIPOBEJIEHO TECTUPOBAHUE, YIAJSIOTCH U3 OYEPEJU, & BCE OCTABIIMECS TECTHI CABUTAIOTCH
[0 OYepes i TaAKUM 00pa3oM, 4TOOBI MyCThIX MECT He OCTaJIoch. Hampumep, eciim B oUepeu HAXOIUJINChH
TeCTbI C UCXOJHBIMU HOMepamu 2,3,4,5,10,12,13,20 u 6bL1a npuMeneHa omeparus ¢ [; = 3, r; = 7, TO
[IOCBLIKA OYIEeT IPOTEeCTHPOBAHA Ha TECTax C MOo3unuit 3, b u 7, KOTopble UCXomaHo umesn Homepa 4, 10 u
13. Iocsie BBITIO/IHEHUST JJAHHOM OIIEPaIlii OYepPe/Ib TECTUPOBAHUS OYIET COCTOSTH U3 TECTOB C UCXOIHBIMU
HOMepamu 2,3, 5,12, 20.

Bawm nopy4eno peanm3oBaTh MOIY/Ib, KOTOPBIN JIJIsT KAXKJ0T0 U3 1 OIUCAHHBIX BBIIIE JIeicTBUil OymneT
OIIPEJIENIATH MUHUMAJIbHBIN U MAKCUMAJILHBII HOMED TeCTa B U3HAYAILHON HyMEPAINHN U3 TEX, HA KOTOPBIX
Ha 9TOM IlIare IpoBEPsIOCh PEIeHNe.

dopmaTt BXOAHbIX AAHHbIX

B mepBoii cTpoke BXOJHBIX JIAHHBIX HaxoATcs jBa duciaa n um (1 <n < 100000, 1 < m < 1018) —
KOJTMIECTBO JIEHCTBUI MOJTYJIS IJIAHUPOBAHUS U KOJMIECTBO TECTOB B 3aJ1ade.

B kak10ii n3 mocseIyonmx n CTPOK 3aucanbl JaBa nejbix ancia l; u r; (1 < I; < r; < 'm) — napamer-
PBI i-TO JIEMCTBUS MO/ IJIAHUPOBaHUs. ['apaHTupyeTcs, ITO Iepe HAYAJIOM BBLITOJHEHUS TeHCTBUS %
B OoYepeau TECTUPOBAHUS HAXOISITCS XOTsI OBbI 7; TECTOB U 9TO YUCJA [; U 7; HMEIOT OJUHAKOBYIO Y6THOCTD.

dopmaT BbIXOAHbIX AAHHbIX

JLts KaxK10ro U3 n JeWCTBUN MOJY/IA IJIAHUPOBAHUA BBIBEJIUTE JIBA IEJIBIX YUCIa — MUHHUMAJILHBINA
U MaKCHUMAaJIbHBINI HOMED TeCTa B I/ICXO,ZLHOfI HyMepalun U3 TeX, Ha KOTOPBLIX IIPOBEPAJIOCH DEIIeHUEe Ha
COOTBETCTBYIOIIEM HIare.

MNpumepsbl
CTAHIAPTHHY BBOJ, CTaHOApTHHHE BHBOJ

2 10 28
28 5
13
46 11
11 22
11 33
11 55
22

3amevaHue

PaCCMOTpI/Il\l, KaK U3MeHdeTCd odepe/ib TECTUPOBaHUA B IIEPBOM IIpHUMEDPE.

1. N3HavaJibHO B OUepean TeCTUPOBAHUST HAXOMSITCsT Bee TecThl oT 1 10 10, To ecTh ovepesb nuMeeT BU/I

1,2,3,4,5,6,7,8,9, 10.
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2. Ilpu BoImosHEHUU MMEpBOTO 3ampoca OyayT yaajgeHbl TecTol 2,4,6,8, m oduepeab NMpUMET BU/I
1,3,5,7,9,10.

3. Ilpu BeIIOSTHEHUE BTOPOrO 3arpoca OyJIyT yJaJeHbl TecThl 1 u 5, ouepens npumer Bug 3,7, 9, 10.
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3apaya H. lNoTokn

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

B ropogne Psizanb Becbma crienududeckuit Bogonposo. OH mnpeacrasisieT u3 cebst oJiHy JIMHHYIO TPyOy
npoxogsityio depe3 N + 1 yzes, 3anymepoansbiii or 0 10 V. Kakipiit oTcek TpyObl UMeeT MPOITYCKHYIO
criocobnocTs He 6osiee K jimtpoB. M3-3a TexHmveckux paboOT, CBSI3aHHBIX C JIPEBHEPYCCKON TpaJuiireit
OTKJIIOUEHUsI TOpgdeil BOIBI JIETOM, KOMMYHAJBHBIM CJIy2KOaM ropojia WHOrJa TpedyeTcsd HadaTb Iepe-
Ka4quBaTh 110 JIMTPY BOJBI B CeKyHJy OT y3ja L mo yzma R. Tak Kak mponyckHasi CrocoOHOCTH TPYObI
OT'PAHMYEHHA, C YIETOM BCEX IPEABIAYIINX IIepeKadeK 9TO He BCerjia BO3MOKHO. TpebyeTcst Ha KaxKJIbIii
3AIPOC OTBEYATDH, MOXKHO JIM IIPOIYCTUTH HOTOK BOJBI MEXKJY JBYMs y3JaMH, U €CJIH 3TO BO3MOXKHO,
IIYCTUTDb €€ MEXKJIy STUMU y3JIaMHU.

(DopmaT BXOAHbLIX OAHHbIX

B nepsoit crpoke cozepkarbest Tpu yucsiaa N — kosmdectso yaios (1 < N < 200000), K — makcu-
MaJsIbHasl IPOIyCKHAs CIIOCOOHOCTH Kazk1oro orceka Tpyobl (1 < K < 1000) u M — Kosm9ecTBO 3a11pocoB
(1 < M <100000). B cremyrormux M cTpoKax OIMCAHBI 3alIPOCHI, KaXK/blil 13 KOTOPBIX COCTOUT U3 JIBYX
qncen Lu R (0< L <R<N).

dopmaT BbIXOAHbIX AAHHbIX

Ha xakmprit 3ampoc Bamma mporpaMma JOJKHa BBIJABATL Pe3yJIbTAT B BUJe duciaa 0 ecjim MOTOK
IIYCTUTDb HEJIB3S U 1, €CIn 9TO MOJTyImIoch. KaxKabiit pe3yabrar [oJKeH ObITh Ha OT/IE/ILHON CTPOKe

Mpumep
CTaHOAPTHHHE BBOZ CTaHOAPTHHHE BHBOZ
524 1
0 4 1
12 0
14 1
2 4
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3apada |. BawmTHaa 6skan cuctema

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Kak uzBecTHO, BCe JIIOnM JIe/IATCA Ha JIBE TPYIIILL: T€, KTO €Ié He TePsIN BaXKHbIC JIAHHbIE, U T€, KTO
yaKe fenaeT 6sxambl. Kupui, Haxomdmuiics Ha IyTH U3 IIePBO#l I'PYIIILI BO BTOPYIO MOCJIE WHIIUIEHTA C
TecTaMi, OMUCAHHOTO B 3ajiade «OuepeaHoil TPOOHBIN Typ», Pelmi, 9YTO CYIIEeCTBYIOINE PEIeHusl JJIst
PE3ePBHOrO KOIMMPOBAHUS JIAHHBIX HE YCTPAUBAIOT €r0 0 TeM WJIM WHBIM IpuauHaM. Mmerno mosromy Ku-
PUJLT PEITIICS Ha CO3/IaHne COOCTBEHHON CUCTEMbI PE3EPBHOIO KOIUPOBaHUsI, KOTOPYIO OH DI Ha3BaTh
He3aTelmBo, HO Topao: «3ammuTHas bakan-Cucremay. OmmOKH B TaKOi BaXKHOI crCTeMe HEJOMYCTUMBI,
mosToMy KHpHJIIT IOIIPOCHI BaC IPpOTECTHPOBATE OETAa-BEPCUIO CBOEI'O IPOLYKTA.

Cucrema ycTpoeHa CIeIyIOIMM 00pa3oM: MYCTh B JIOKAJIBHON CeTH paboTalT 7 KOMIBIOTEPOB, IIPO-
HYMEPOBAHHBIX IEJbIMU ducjaaMu oT 1 10 n. Hekoropble mapbl KOMIIBIOTEPOB COEIMHEHBI IIPOoBogaMu. B
[IeJIIX SKOHOMUM JIOKAJIbHAS CETh HE COJEPKUT JIUIITHUX IIPOBOJOB, TO €CTh MEXKTy JIIOOBIMU JIBYyMsT KOM-
IBIOTEPAMH B CETH CYIIECTBYET €IUHCTBEHHBIN MyTh. M3Had9aabHO Ha -M KOMIIBIOTEPE 3aIllMCaHO a; OaifT
nuagopmarmu. Crucrema ymeer 06pabaThIBATD J[Ba TUIA 3AIIPOCOB:

CkonmpoBarh BCIO HHMOPMAINIO ¢ KOMIIBIOTEpA HOMED ¥ Ha BCE COCEIHHE KOMIBIOTEPHI (TO €CTh Ha
Te KOMIILIOTEDBI, KOTOPBIE HEIOCPEJCTBEHHO COEJMHEHbI ¢ HUM TpoBoioM). [Tpu sroM ecsin 70 KOmupo-
BaHWs Ha KOMIIbIOTEpE U OBLIO X, OaiiT mH(OpMAIMH, TO MOC/Ie KOMUPOBAHUS Ha BCEX COCETHUX C HUM
KOMIIbIOTEpaX CTAHOBUTCS Ha T, OailT mHdopManuy 60JIbIlle, a Ha CAMOM KOMIIbIOTEPE U OCTAETCSI &y, OaiiT
MHQOPMAITNHN.

BriBecTu 00bEM nH(GOpPMAIIT HA KOMIIBIOTEPE HOMED V B JIAHHBI MOMEHT. TakK KakK 3TOT 00bEM MOXKET
PACTH OYeHb GBICTPO, HEOOXOAMMO BBIBECTH JIMIIb €0 OCTATOK OT jejeHus Ha dnciao 107 + 7.

JLj1st TecTUpPOBAHUS CUCTEMBI HEOOXOIMMO HAIIUCATD IIPOrPpaMMYy, KOTopas Oyaer ObIcTpo 0O0pabaThiBaTh
OIIMCaHHBIE BBIIIE 3aIIPOCHl. DTUM BaM Ceifuac U IPeJICTOUT 3aHSThCS.

®dopmaT BXOAHbIX AaHHbIX

B mepgoit crpoke mano mesnoe ancio n (1 < n < 10° ) — KOJIMYECTBO KOMITBIOTEPOB B ceTH. Bo BTOpOIi
CTPOKE JIaHbI 1EJIble YUCIA A1, . . . , Gy — 00bEM uHbopMalyu (B 6aiiTax) Ha KOMIBIOTEPAX B HAYAJbHBIN
momenT Bpemernn (0 < a; < 109). B kaxkmoit u3 ciaemyionux n — 1 CTPOK 3aluCAHBI IeJIble YUCIa T U Y
(0 < z,y < n—1;z # y), obo3HavaroNye HAJMIKNE TIPOBOJIA MEXKJLy KOMIbIOTEpAME ¢ HOMEPAMU T W Y.
lapanTupyercs, 9TO CeThb SIBJISIETCS CBSI3HOM.

B caemnyromeii crpoke jano nenoe ancsio m (1 < m < 105) — KOJIMYECTBO 3aIpocoB K cucreme. /lasee
B ™M CTPOKAX MEePEeUNCIeHbl 3alIPOChl B MTOPSIIKE UX BBIMOJIHEHNs. KaxK bt 3ampoc 3a1aéTcst apoil meabix
qucen t v (1 <t<2;0<v<n—1), nae gncsio ¢ 33aéT THUIT 3aIIPOCa, a IUCJI0 ¥ — HOMED KOMITBIOTEpA,
K KOTOPOMY IIPUMEHSIETCS 3allPOC.

(DopmaT BbIXOOHbIX ONAdHHbIX

Ha xazx eIt 3ampoc BTOPOTO THUITA BRIBEIUTE B OTAEIHLHON CTPOKE OCTATOK OT JEJIEHUsT OTBETAa, Ha, UNCJIO
109 + 7.
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3apayva J. Npoctoe 3apaHue

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

D10 3aj/jaHMe OYeHb IIpocToe. BaMm jtaHa crpoka S IJIMHBL 1 U ¢ 3aIIPOCOB, KAXKJIBIN 3a1Ipoc uMeeT (hop-
Mar ¢ j k, 9T0 O3HAYAET: OTCOPTUPOBATD IOJICTPOKY, COCTOSIILYIO M3 CUMBOJIOB OT % 70 j, B HEYOBIBAIOIIEM
nopsiake, ecyiv k = 1 wim B HEBO3pacTaloeM ropsike, ecyan k = 0.

BriBeguTe nTOrOByI0 CTPOKY TIOCJIE BBITIOJTHEHHST 3aIIPOCOB.

®dopmaTt BXOAHbIX AAHHbIX

B nepsoit cTpoke 3ammcaHo jBa 1enabix qncaa n, ¢ (1 <n < 10°, 0 < ¢ < 50000), muHA CTPOKH U
KOJTMIECTBO 3AIIPOCOB, COOTBETCTBEHHO.

B cienpyroieii ctpoke nznér cama crpoka S. OHa COCTOUT TOJIBKO U3 CTPOYHBIX aHTJIUNCKUX
OyKB.

B kaxk10it U3 cJeyomux ( CTPOK 3alicaHo M0 TP Henbix dncaa i, j, k (1 <i<j<n, 0 <k <1),
0603HAYAIONTUX 3aIPOC.

(DopmaT BbIXOAOHbIX AdHHbIX

BeiBeaure cTpoKy S 1HOC/IE BBIIOJHEHUS BCEX 3AIIPOCOB.

Mpumep

CTaHIAPTHHY BBOJ, CTaHIApTHHI BHBOZ,
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3apava K. bavxaiiwee bosnbluee 4ucso cnpaBa

VMg BxoaHoro haitna:
Wms BeIxomHOTO daiiia:
Orpann4enue 10 BpeMEHH:
OrpaHudenne 0 MAMSTH:

Jlan maccuB a u3 n guces. Hyxuo o6pabarbiBaTh 3alpOCh:

CTaHIAPTHHE BBOZL
CTaHAAPTHHH BHBOZ,
1 cexynja

256 merabaiiT

0. set(i, x) — NpUCBOUTH HOBOE 3HAYEHUE JIEMEHTY MaccuBa al[i] = x;
1. get(i, x) — naittu mink: k > 1 u ap > .

dopmaT BXOAHbIX AaHHbIX

HepBaﬂ CTPOKa BXOJHBIX JaHHBIX COAEPZKUT JABa YUCJIa: JJIAHY MaCCUBa T U KOJIMYIECTBO 3aIlIPOCOB M

(1 < n,m < 200000).

Bo Bropoit crpoke 3ammcanel n HesbIx Guces — sjeMenTsl MaccuBa a (0 < a; < 200 000).
Cremyromiue m CTPOK COIEPIKAT 3aIPOCHI, KAXKJIBII 3aIIpOC COAEPKUT TpHU uucia t, ¢, . Ilepoe quciio
t paHO 0 mm 1 — Tun 3ampoca. t = (0 o3HaYaeT 3ampoc TuNa set, t = 1 COOTBETCTBYET 3aIIpocy TUla get,

1<i<n, 0<x<200000. DaeMeHTH MACCHBA HYMEPYIOTCS C €THHUIBI.

@dopmaT BbIXOAHbIX AAHHbIX

Ha kaxkpoit 3anpoc Tuna get Ha OTJEIBHOI CTPOKE BBIBEJIUTE COOTBETCTBYyIONIee 3HadeHue k. Ecin

Takoro k He CyIiecTByeT, BbiBejuTe —1.

MNpumep

CTaHIAPTHHA BBOJ,

CTaH,ILapTHI:IfI BEIBOLL
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3apauva L. Special D

VMg BxoaHoro haitna:
Wms BeIxomHOTO daiiia:
Orpann4enue 10 BpeMEHH:
OrpaHudenne 0 MAMSTH:

OpHaXKAbl OWH MOJHEHBKUN MaJIbdUK J0JI'O CUAEJ JOMa OJUH U PEIIn OOHOBUTHL CBOM rapmuepoo.
On cMor 3akaz3aTh cebe BCe UTO TOJIBKO XOTes, U y2Ke ObLI B MPEIBKYIIEHNH IIPUMEPKH HOBBIX IMOKYIIOK,

elivery

CTaHIAPTHHYU BBOJ
CTAHIAPTHHYN BHBOZ,
4 ceKyH/IbI

256 merabaiiT

OCTaBaJIOCh JIUIb CXOJUTDH B IIYHKT BbLIAYU.

Crost y BXOJIHO# JiBepU, OH OCO3HAJ cTparirHoe. UToObl 3a0paTh CBOM HOBBIE BEIH, TpeOOBAIOCH Ha-

VUUTBCS PeliaTh OJHY IIPOCTYIO 3a/1a4Ky (JIefiCTBUTEIBHO IPOCTYIO).

OTrBeTuTh Ha ¢ 3alPOCOB HA MACCUBE JIBYX THUIIOB, + = Ha OTPE3Ke U gcd HA OTPE3KE.

®dopmaTt BXOAHbIX AAHHbIX

B nepsoii crpoke 3ajaorcs 2 uncaa n, q¢ (1 <n <108, 1 < ¢ < 109)
Tanee 3amaercsa maccus a uz n aucen (1 < a; < 10%)
ITocite ciemyioT ¢ 3ampoOCOB CJIEAYIONIETO BHUIA:

t =1, 1, r, value, BomoHATEL onepanmo += ua orpeske [, 7 (1 <1< r < n, 1 < value < 10?)

t =2, 1, r - naiitun ged na orpeske [, (1 <1 <r < n)

@dopmaT BbIXOAHbIX AAHHbIX

ZLHE{ KaKJI0T'0 3allpoCa BTOPOI'O TUIla BBIBECIUTE B OT,ZLGJIbHOﬁ CTPOKE OJHO YHUCJIO - OTBET Ha 3allpocC.

Mpumep

CTaHIAPTHHY BBOJ,

CTaHIapTHH BHBOZ,

53
22844
235
14510
245

14
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3apgava M. 3apgayda gnst pa3aMUHKN HOr

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

[Tocsie 8 wacoB HEIPEPBIBHOTO PEIeHUs 3329 110 TPOrPAMMUPOBAHUIO APTEM PeIuI IPOryJisiThcsi. B
KaKOI-TO MOMEHT OH OKAa3aJICsI Ha I0JIe pa3Mepa n X m, B (i, j)-it KJIeTke KOTOPOro 3alliCaHO YHUCIIO @ ;.
[IporynuBasick, ApTéM MHOXKECTBO pa3 BBIIMOJIHSI CJIELYIONLYIO OEPAIHIo:

1. BuibupaJi ropu3oHTaIbHBII OTPE30K B HEKOTOPOi CTPOKE, OTJUYHON OT IepBOil, TO €CTh CTPOKY T
(2 <z < n) u cronbrupl ¢ [-ro 1o r-if, 1 BAMOMUHAI THCIA Qg |, (g |11, - -, gy

2. BosppaimmaJicst Ha I1epBYyIO CTPOKY U IPUOABJISLI 3aIIOMHEHHbBIE YUC/Ia K COOTBETCTBYIONIUM KJIETKAM:
K a1, IpUOABJIAN Ay 1, K Q1 41 TPUOABIAT Qg |41, - - -, K A1, HPUOABIIAT Qg .

WNuorma ApTéMy CTAaHOBIJIOCH MHTEPECHO, Y€MY PaBHa CyMMa Yncesl Ha OTpe3Ke ¢ [-Io 1o 7-# croberr
[IEPBOIl CTPOKU B JIAHHBI MOMEHT, U OH 3a/[yMbIBAJICSI 00 9TOM Ha HECKOJIBKO MUHYT.
Bawm usBecrHa Best ucropus geiicrsuii Apréma. OTBeThbTe Ha KazKIblii €ro BOIIPOC.

®dopmaT BXOAHbIX AAaHHbIX

B mepsoit cTpoke comepxkares apa menabix ancaa n um (2 < n < 10, 1 < m < 105) — KOJITIECTBO
CTPOK U CTOJIOIIOB TOJISI.

B cienyrommx n CTpPOKax COJIEPKHUTCA IO M TEABIX YHCeN: j-€ YHCIO i-i CTPOKH PaBHO a; j
(lai| < 10°).

B caepmyrommeit crpoke copepxkurcs nesoe ancso ¢ (1 < g < 105) — KOJIMYECTBO COOBLITHUIA.

Kazkmoe n3 cieayomnmx ¢ cobbITUil 3a1a8TCsI OJHUM U3 JIBYX CIIOCOOOB:

e 1 x1r— Aprém BbIGpas CTPOKY T, OTJIMYHYIO OT HEepBOH, U CTOJONLI ¢ [-To 110 7-if, 3aIlOMHIII
qucsa U npubaBuI ux K 1epsoit crpoke (2 <z < n, 1 <1 <r < m).

e 2 1 r — Aprém 3a7aJiCs BOIIPOCOM O CYMMe 3JIEMEHTOB IIEPBOIl CTPOKU HA OTPE3Ke CTOJOIOB ¢ [-ro

o it (1 <I<r<m).

@dopmaT BbIXOAHbIX AAHHbIX

JIJist KazKI0ro 3ampoca Buja 2 1 T BBIBEJUTE B OTAEABHON CTPOKE TEKYIILYIO CYMMY 3JIEMEHTOB IIePBOi
CTPOKH Ha oTpe3ke [[, 7).

MNpumep
CTaHIAPTHHY BBOJ, CTaHIapTHHN BHBOJ,

35 18
12345 1
11111 3
21212 6
8 6
1224 7
215
1335
211
222
233
244
255
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