Bcepoccuiickas onumnmaga WKoIbHUKOB No uHdopmaTuke 2021-2022
Bropoii Typ, 17 sineapsi 2022 roga

3apgaya 5. HoBbili rog B geTtckom caay

B JAE€TCKOM Caly I'OTOBATCA K HOBOMY I'O/ly, U BOCIIMTaTE/IbHUIAQ AHH& KOHCTaHTI/IHOBHa HOJICHQ)KHI/I—
KOBa PeIuia OPraHu30BaTh JieTeil, YTOObl OHU TOJrOTOBWIN yKpaleHus u orupasuin ux Canre Kiraycy
JJIA YKPpalleHusl CBOUX OoJIeHEN.

et ¢ mHTEpPECOM BOCIIPUHSIIN UJICI0 U BbIpE3aIn U3 OyMmaru a 3Be3movuek u b cueykuHok. Temepb oHn
mwiaHupyT orupauTh nx Canre Kiaycy mo moure. VM Tak MOHpPABUJIMCH BBIPDE3AHHBIE UMU YKpalle-
HUsi, 9TO OHU, BO3MOXKHO, PelIaT OCTaBUTb cebe dacTh. Takum obpaszom, jetu moryT orupasutb CaHre
x 3Be3nouek u Yy cHexKMHOK, Ijie 0 < < a u 0 < y < b. Yrobsr CanTa HE pACCTPOWICS, NETH JOJIZKHBI
OTIIPABUTH €My XOTsI OBl OHO yKpaienne. 1o eCTh JOMKHO BBIIOJTHATHLCS TaKXKe yeaosue T + y > 0.

YT0o0bI BCe OJIEHU BBITJISIIEN KPACUBO, HA KAXKJIOM JIOJI2KHO OKa3aThCs OJUHAKOBOE KOJIMIECTBO YKPa-
mennit. I3Bectro, uto y CaHTBI 1 OJIEHEH, TOITOMY €CIN OY/IyT OTIIPABJIEHDBI & 3BE3/I0YEK U i CHEXKUHOK,
BEJIMYMHA, T + ¥ JIOJIXKHA JIEJIUTHCS Ha N.

BocrnurarepHuIa 3anHTEPECOBATACH: 8 CKOBKO €CTh BCETO PA3IMIHBIX CITOCOOOB COCTABUTH TOCHLIKY
Canre Knaycy. [IBa criocoba cauTaiorcsi pa3jindHbIMA, €CJIU B HUX OTIMIAETCS KOJTUIECTBO 3BE310UEK TN
KOJITIECTBO CHEXKIHOK.

®dopmaT BXOAHbIX AAaHHbIX

B oxmom mabope BXOAHBIX JAHHBIX COMEPIKATCSA HECKOJIBKO TeCTOB. KaXKIbIit TecT cjeayeT PeIruTh
HE3aBUCUMO.

[TepBasi cTpOKa BXOJHBIX JAHHBIX COJECPAKUT [EJIO€ TUCIIO0 t — KoamdecTBO TecToB (1 <t < 105).

Cremyiomye CTPOKH OIMCBIBAIOT TECTBI, 110 OJHOMY Ha crpoke. OnucaHume TecTa COCTOUT U3 TPEX
[eJIbIX 9uce N, a U b — KojmaecTBo oJsieHeit y CaHTHI, KOJUIECTBO 3BE3I0U€K U KOJUIECTBO CHEXKIHOK,
BhIpesannbx gerbMmu (4 < n < 10%; 0 < a,b < 107).

dopmaT BbIXOAHbIX AAHHbIX

Briseaure t ances. st Kaxk10ro TecTa BBIBEIUTE OJHO UUCJIO: KOJMIECTBO CIIOCODOB COCTABUTH I0-
coky i Canter Kirayca.

CucTtema oueHuBaHus

Banner 3a KaxkIyio 1Moj3ajady HAYUCIAIOTCA TOJBKO B CJIyYae, €CJIU BCE TECThI JJIS STOW M0J133/1a49n
¥ HeOOXOIUMBIX I0/[331a4 yCIIEITHO PO IEHDI.

IToazamava | Basiabl Hon. orpannyenust Heobxoamere Mndopmanus
noa3amadn O IIpOBepKe
1 10 t=1, a,b <1000 nepBas OIubKa
2 10 t <1000, a =0 nepBas OImbKa
3 15 t < 1000, a,b < n < 1000 mepBasi OIIIOKA
4 10 t < 1000, a,b < 1000 1,3 repBas OIuodKa
) 15 t=1,n <1000 mmepBas OIuOKa
6 10 t < 1000, n < 1000 3,5 mepBasi OIIIOKA,
7 30 HET 1-6 mepBas OIMIIOKa
Mpumep
CTaHIAPTHHY BBOJ CTAHIAPTHHI BHBOZ
4 1
4 2 2
4 4 4 5
655 30
8 13 17
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3ameyvaHue

B mepBom Tecre y CaHTbl 4 0jieHsI, & JETH BbIpe3aJu 2 3BE3/I0YKU U 2 CHEXKUHKH. 3J1€Chb IOIXOIUT
TOJIBKO OJINH HaOOp — HY2KHO OTIPaBHUTL BCE BHIPE3AHHLIE YKPAIICHUS.

Bo Bropom Tecte y CanThl Tak»Ke 4 OJieHsI, HO JeTH BbIpe3ayin 4 3Be3J0UKM U 4 CHEXKUHKHU. 3/1eCh
noaxoauT 6 Habopon: 0 3Be3/109eK U 4 CHEXKUHKH, 1 3Be371049Ka U 3 CHEXKUHKHU, 2 3BE3M0YKHN U 2 CHEXKUHKII,
3 3Be3/710UKN U 1 cHexkuHKa, 4 3Be37049KN U () CHE2KUHOK, a TakxKe 4 3Be3/10YKHU U 4 CHEeXKUHKU.
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Sapgayva 6. CopTunpoBka gpobeii

Ha socke BbImmcaHo J1Be TOC/IEIOBATEIBLHOCTU M3 N PA3JIMIHBIX MEIbX dncen: A = [aj,ag,...,a,| 1
B = [b1,ba,..., by
Cocrasum u3 HUX n2 apobeii Buia a; /b, COKpATUM KarKIVIO JIPOOb U OTCOPTUPYEM UX 0 HEYObIBAHUIO.
i/ 97
3a1aH0 4UCIIO ¢ U ¢ TEJIBIX YUCEeJI C1, Ca, . . . , Cq. JLJIS KazKI0T0 j CAeLyeT BbLIATD C;-10 B HeyOLIBAIOIIECM
) ) » g J
MTOPSIAKE IPOOD U3 TOJIY IMBIITHAXCS.

dopmaT BXOAHbIX AAHHbIX

Ha miepBoii cTpoke BBOsia HaxojgaTes uncaa n 1 ¢ (1 <n < 10%, 1< ¢ < 10°, ¢ < n?).
JIOHOHUTE/ILHO BBIIOIHACTCS HEPABEHCTBO 1 - ¢ < 10°.

Ha BTOpOIi cTpOKe BBOJIA HAXOMSITCS N PA3TMUHBIX TEIbIX YUCEN A1, A2, . . ., dy (1 < a; < 106).
Ha tperbeit crpoke BBOJIA HAXOAATCS N PA3AMYHBIX MEJIbIX duces by, b, ..., by (1 < b; < 106).
Ha geTBeproil cTpoKe BBOJA HAXOASTCS ¢ PA3IMIHBIX IEJIBIX YUCEI C1,C2, . ..,Cq (1 < ¢ < n?).

MdopmaT BbIXOAHbIX AAHHbIX

Brisenute g crpok. Ha j-it cTpoke BBIBeIUTE €j-10 110 HeyOBIBAHUIO JPOOL Cpe/ oIy YuBIHXcA. Ipodb
p/ q cJenyeT BBIBOJIUTL B hopMaTe «p g», JPOOb JIOJKHA OBITH HECOKPATHUMOIA.
CucTtema oueHuBaHus

Baanber 3a KaxkIyio 1mojazagady HAYUCIAIOTCS TOJBKO B CIyYae, €CJIU BCe TECThI JJIS STON MOA3a1a4n
7 HeOOXOMMMBIX IT0/1381a9 yCIEITHO PO IeHbI.

141
IToazamaya | Baaasl | OrpannydeHus Heobxommpre néopmarus
noa3aJ1a4u O IIpOBEpPKeEe
1 14 n < 50 nepBas OIINOKa
2 13 n < 500 1 repBasi OIIuOKa
3 15 q < 100, ¢; < 100 repBasi OIIIOKA
4 21 ¢ < 10° 3 repBasi OIIIOKA
) 37 1-4 nepBas OInbdKa
MNpumep
CTaHIapTHHI BBOZ, CTaHZAapTHHN BHBOL
4 8
3412
2345

116 245 6 10 15

W P, P, NP N
N OONN O O

3ameyaHune

B npumepe 1pobu ucxoaHo paBHBIL:

II0CJIE COKpalIeHNA

II0CJIE€ COPTUPOBKHU
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3a,u,aL|a 7. OnTnyeckmne KaHasbl CBSA3WU

Bceero Bo @rarimanauu n TopoioB, IPOHYMEPOBAHHBIX OT 1 10 n, croauia OaaTaangun uMeet HoMep 1.
Kowmmnbrorepras cerb uaTiaiaun yCTpoeHa CJIEAYIONMMM 00pa3oM: B KarKIOM T'OpPOJie €CTh OJUH IIEHTP
TOAKJIIOUEHNST, KOTOPBIN MOXKET OBbITh CBSI3aH ¢ HEKOTOPLIMU JIPYTUMU IEHTPAMU C TIOMOIIBIO ITPOBOIHBIX
KaHaJIOB CBs3u. [Ipm sTOM MexIy JOOBIME JIBYMsI TOPOJaMU €CTh POBHO OJWH MapIIpyT IO KaHaJaM
CBsI3U, WHAYE IOBOPsi, CeTh MpeJcTaBisieT coboit jmepeso. s ropoma ¢, rae ¢ > 1, ob03HAYUM TEePBbIit
rOpPOJT HAa MApPIIPyTe OT TOPOJA i A0 CTOJUIBI KAK ;.

SalranupoBaHa MojepHu3anusa ceru DuariiaHann, B pe3ybTaTe KOTOPOl HEKOTOPbIe KaHAJbI CBs-
31 OyIyT 3aMeHeHbI Ha 0oJiee coBpeMeHHble onTudeckre. OUTUYeCKHe KAHAJbI MOTYT OBIThH ITPOJIOYKEHBI
TOJIBKO BMECTO CYIIECTBYIOIINX MPOBOJAHBIX. CTOMMOCTD 3aMEHbI KaHaJjla, KOTOPbI COEeIUHSET MOPOJI i C
TOpOIOM p;, PaBHA w;. V3-3a orpaHNYeHN TEXHOJOIUN JIFOOOH MEHTP MOAKIYEHNsT MOXKET OBITH IIOI-
KJIIOYEH ONTUYECKUMH KaHajaaMu He OoJjiee 4eM K k JpyrUM IIEHTPaM.

MunncreperBo cBsi3u OraTaaHInM XOUeT COCTABATH TAKOW ILJIaH MOAEPHU3AINN KAHAJIOB, ITOOBI II0-
cJle €ro BBIITOJIHEHNS CBSI3HOCTH CETH 110 ONTHYECKHM KaHaJlaM CBsI3U ObLIa KakK MOXKHO BbIme. [Tosromy
HEOOXOIMMO BBIOpATH JJIs MOJEPHU3AIMN KaK MOXKHO OoJibllle KaHaJyoB. Ho mpm 3ToM cTOMMOCTH MO-
JEPHU3AIIH XKeJIaTeJIbHO MUHUMU3UPOBATD, ITO9TOMY IIPH PABHOM KOJINYIECTBE HEOOXOIMMO BBIOPATDH JIJIsI
MOJIEPHUBAIINY KAHAJbI ¢ MUHIMAJIBHON CYyMMapPHON CTOMMOCTBIO.

[Tomorure crrenmaimcTaM MEHUCTEPCTBA BLIOPATH KAHAJIBI JIJIsT MOAEPHUBAIIN.

®dopmaTt BXOAHbIX AAHHbIX

Ha nepBoii cTpoke BBOjIA HAXOJSTCS JBa HesbiX uncaa n u k (2 < n < 105, 1 < k < 100).

Ha caenytromux n — 1 cTpokax 3aJaHbl OIMUCAHUS KAHAJIOB, (i — 1)-s1 U3 9TUX CTPOK COJNEPIKUT JIBA
nenbix yncaa: p; uw; (1< p; <, 0 < w; < 10%).
dopmaT BbIXOAHbIX AAHHbIX

BriBesiuTe nBa 1e7bIX UnCaa cnt U cost: MaKCUMAaJIbHOE YUCJIO KAHAJIOB, KOTOPOE YIACTCs MOJEPHUBU-
pOBaTh M MUHUMAJIHBHYIO CTOMMOCTD, 33 KOTOPYIO MOXKHO MOJIEPHU3HPOBATH TaKOe JHUCJIO0 KAHAJIOB.
CucTtema oueHuBaHus

Banner 3a Kaxk1y1o 1mMoj3ajady HAYUCIAIOTCA TOJBKO B CJIydae, €CJIU BCe TECThI JJIS STOW M0J133/1a49n
7 HeOOXOIUMBIX I0/[331a4 yCIIEITHO MPOHIEHDI.

ITonzamaya | Bajbl OrpaHudyeHust HE(O)ZEZ'EI;‘I\:;IG I/{)Hf;)g:g;izﬂ
1 5 n<15, k=1, w; =0 repBas OIIHOKa
2 5 n<15 w=0 1 repBas OImmoKa
3 3 n <15 1,2 repBas OIIHOKa,
4 7 k=1 w;=0 1 mepBast oImmoKa
5 5 k=1 1,4 repBas OIIHOKa
6 7 k<2 w=0 1,4,5 nepBasi oImmnoKa
7 4 k<2 1,4,5,6 repBas OIInbKa
8 11 n < 100, w; =0 1,2 repBas OIInOKa
9 4 n < 100 1,2, 3,8 repBasi OIIIOKA
10 11 n < 2000, w; =0 1,2, 8 repBasi OIIIOKA
11 4 n < 2000 1,2,3,8,9,10 repBasi OIIIOKA
12 20 w; =0 1,2,4,6, 8,10 repBasi OIIIOKA
13 14 1-12 repBas OIuoOKa,
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MNMpumepbl

CTaHIApTHHN BBOZ, CTaHZAPTHHY BHBOL
4 0

6 27

P NDNNNPRPR, PR, RO P,PNNMNNREL, PR P2
DN NN W OO0 OO0 OO OoON

3ameyaHune

Konduryparus cern B mepBOM IIpUMepe 0 U II0CJIE MOIEPHUIAIMHU IIOKA3aHa Ha PUCYHKE HIUXKE.
Kanasbl, KoTopble HEOOXOIMMO MOIEPHIU3UPOBATD, TOKA3AHBI YKUPHBIMU JTUHAAME. MakcuMaIbHOe THCIIO0
KaHaJIOB, KOTOPOE MOXKHO MOJIEPHHU3UPOBATH, paBHO 4. CTOMMOCTD MOJ€pHU3AINN JIF0O0TO KaHasa pPaBHa
0 n He moka3amHa.

Ectb 1 npyrue nmoaxonagdine perreHnsi, B KOTOPHIX MOJepHU3UpPyeTcda 4 KaHaJa.

Konduryparmusa ceru BoO BTOPOM IIpUMepe 0 U TOCIe MOJECPHU3AINUN IMOKA3aHa Ha PUCYHKE HIKE.
KanaJbl, KoTopble HEOOXOAUMO MOJIEPHU3UPOBATD, IOKA3AHbI KUPHBIMU JTMHUSIMU. MakcuMaibHOE IUCIO
KaHaJIOB, KOTOPOe MOXKHO MOJIEPHU3UPOBATE, paBHO 6. CTOMMOCTb MOJAEPHU3AINN KaHA & [TOKA3aHa PSIIOM
C KaHAJOM, CyMMapHasi CTOUMOCTb MOJEPHHU3AINN KAHAJIOB B ONTUMAJILHOM PeIleHnr paBHa 27.
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3apayva 8. lNopgapkn

Hen Mopos npeamaraer Boee BeiOpars nomapku Ha Hosbrit ro.

[Tepesr MaIbIuKOM JI€2KAT 7 TOMAPKOB B Psiji. KaKIbIil OJapOK XapaKTepU3yeTcs: MEJIbIM YUCTIOM, Y
1-TO TIOJAPKA OHO PABHO ; — KOJIMYECTBO y/IOBOJILCTBHUS, KOTOPOE oIapoK npunecét Bose. YaoBoibcTBIE
MO2KET OBITh KaK IOJIOKATEILHBIM, TaK U OTPUIATEIbHBIM, & TAKXKE PABHBIM HYJIIO.

Hen Mopos nipeaioxkus Bose BeiOpaTsh faBa uncia | u r takux, 4ro 1 < | < 7 < n, ¥ B3ITh BCe MOJTAPKH
¢ zomepamu ot [ j1o r. OpHako k 1mo1apkoB ¢ MAaKCUMAJILHBIMU XapaKTePUCTHKAMU CPeJii BIOpanubix Bosa
JIOJIPKEeH OTIaTh cBoeit muasmeit cecrpe Mare. Ocranpable oapku Bosa 3abupaer cebe.

Boga xoder BbiOpaTh unciaa [ m r Tak, ITOOBI CyMMapHOE y/IOBOJILCTBUE OT MOAAPKOB, JOCTABIITHXCSI
UMEHHO eMy, ObLI0 MakcuMaJsbHbIM. O0IIee yI0BOIBLCTBIE OT HADOpa MOJAPKOB — 9TO CyMMa 3HAYEHUH a;
IIJIsT TIOHAPKOB B Habope.

[Tomorure Boge BoiOpars uncia [ u r Tak, ato 1 < I <7< n, r—1+ 1> k u obiee yIoBOJIbCTBUE OT
BBIOpAHHBIX IIOJIAPKOB 0€3 yuéTa MoJMapKOB, J0CTaBIIHXCs Maire, MakKCHMAJIBLHO.

®dopmaT BXOAHbIX AAaHHbIX

B nepgoit crpoke 3ammcanbl nBa neabix guciaa n u k (1 < n < 200000, 0 < & < min(100,n)) —
KOJINYECTBO NOJapKoB Iepe]; BoBoil 1 KoJIm4ecTBo MoJapKoB, KOTopble Tpebyercs oTjarh Marre.

Bo BTOPOIl CTPOKE 3aaHbl N MEJIBIX YHCe Yepe3 Ipobest ai, ag, . . ., a, (—10° < a; < 10°) — kosmde-
CTBO yJOBOJLCTBHA, IPUHOCKMOTO MOJaPKAMI.

@®opmaT BbIXOAHbIX AAHHbIX

BriBesiuTe emHCTBEHHOE YMCTIO0 — 0DINee yI0BOJBLCTBIE OT BHIOpaHHBIX BoBoil momgapkoB 6e3 yuéTa
Tex, 9TO JocTajanuch Maiie.

CucTtema oueHuBaHus

Bamer 3a KaxkIy1o mog3aiady HAMUC/IAIOTCS TOJBKO B CIydae, €CJIU BCE TECTHI JJIst 9TOW MOA3a1adu
7 HeOOXOIMMBIX 1101381849 yCIEITHO TPOIeHbI.

Iloazagaya | Bamasr | Orpanudyenus Heobxozpamere Mudopmanus
noasagadn 0 IIpOBEpKe
1 7 n < 200 repBasi OIINOKA,
2 n < 1000 1 mepBas OIIHOKa
3 10 n < 6000 1,2 repBas OIMIIOKa
4 8 k=20 repBast oImmoKa
5 14 k=1 repBas OIIHOKa
6 39 n < 80000 1-3 IepBasl OIMIHOKa
7 14 1-6 nepBast OmmoKa
MNpumepsbl
CTaHIAPTHHHE BBOJ, CTaHOAPTHHHE BHBOZ,
50 11
2 -45 -17
51 4
2 -45 -17
52 0
2 -45 -17
3ameyaHue

B nepBom npumepe Boa Huuero He moyKeH oTmaBaTbh Marie, mo3ToMy OH BbiOeper [ = 3, r = 5, u
ob11iee yJI0BOIBCTBIE OT BBIOPAHHBIX TOJAPKOB Oyjer paBHAThesa 5 + (—1) + 7 = 11.

CrpaHuua 6 us 7



Bcepoccuiickas onumnmaga WKoIbHUKOB No uHdopmaTuke 2021-2022
Bropoii Typ, 17 sineapsi 2022 roga

Bo Bropom mpumepe Bosa mosmken 6ymer ormarh Maie momapoK ¢ CaMbIM OOJIBIITUM KOJUIECTBOM
yIOBOJIbLCTBHUs. Toraa oH Tak ke BbliOepeT [ = 3, r = 5, omHako o0Iee yI0BOJLCTBUE OyIeT paBHATLCS
54 (1) =4.

B rperbem npumepe Bosa moimKen orgarh gBa momapKa ¢ HAMOOJILIINMEI XapaKTepucTUKaMu. B Takom
c/lydae OMHUM U3 ONTUMAJILHBIX BAPUAHTOB OyieT BbOpaTh [ = 1, r = 2.
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