Mytuuunanesheiii stan BcOLL no undopmatuke, 11 knacc
Ceepanosckas obnacts, 2021

He 3a6yapTe, UTO BCce pellleHusi Hy>KHO OTIPaBUTH Ha caiit. Pelrenusi, ocraBjieH-
Hble Ha KOMObIOTepe, He OyAyT BJIUSITH HAa PE3yJIbTATHI.

IIpexkae yem HayaTh peraTh 3a1a49u, yOeIUTeCh, U9TO:

1. Bam Berganu JudgelD. Ecnu ner, mompocure ero y opranuzaropa.

2. Caiir npoBepsorieii cucrembl mun2021 . timus-offline.net jgocrymesn.

3. Bam JudgelD mo3BosisteT BOWTH B CHCTEMY IO CCBLJIKE BBIIIE M BaM JOCTYIEH Typ 3a 11
KJIACC.

4. ITocse BxOza B COpeBHOBaHIE OTKpOiiTe JII00YI0 3aiady U yOeIUTeCh, 9TO Bbl BUIUTE OIPa-
HUYEHUS 110 BPEMEHU U TMaMSTH.

5. onlinegdb.com mgoCTyTeH.

6. B Bammmux ycjaoBusIX 3389 €CTb BCE CTPAHUIIBI.

7. Bce HyKHBIE BaM Cpebl MPOrPAMMUPOBAHUS €CTh Y BAC HA KOMIIBIOTEDE.

3apava A. Ypok maTtemMaTunku
Baca II0Ae/INJI IeJIOe YUCJIO A Ha 11eJioe 4ucJio Bu IIOJIYYUJI IeJIYIO 9aCThb C u ocraTok D.

ToJsibko BOT 0OH 3a0bLI, YeMy ObL10 paBuo A. [lomorure emy Boccranosuth A mo wuciam B, C u
D.

MdopmaT BXxogHbIX AaHHbIX
B nepBoii cTpoke BBOIUTCS 11€10€ uncyio B — nemurens (1 < B < 10).
Bo Bropoit crpoke BBoAmTCs nesioe anciao C' — nesast gacts ot gesernus (1 < C < 10).
B Tpetrneit crpoke BBoAmTCs nesoe uuciao D — ocrarok or pestenns (0 < D < B —1).

®dopmaT BbIXOAHbIX AaHHbIX
Brisenure enuacTBeHHOE TIEI0€ Yncao — A.

Cucrema oueHknu
TecTbl B 9T0I1 3a7a4e pa3dbuThl HA 4 TPyNbl. Bayibl 3a rpymiy HAYUCISIIOTCS IIPUA ITPOXOXK-
JE€HHNHN BCEX TECTOB 3TOI M BCcexX HeO6XO,ELI/Il\H)IX I'pyIII. HpI/IMep n3 yCJ'IOBI/ISI HE OII€EHNBAETCHA.

OrpaHudeHust Heo0x.
Ne | Baqut B . C D TPYIIIIBI
1 16 B=1 c=r7 D=0 —
2 24 B=1 C<10| D=0 1
3 41 B<L10| C<10| D=0 1-2
4 19 B<10 | C<10| D<B 1-3
Mpumep
CTaHZapTHHE BBOT, CTaHZapTHHE BHBOT,
6 22
3
4

3ameuvaHue
Yb6emumcs, aro B npumepe orseT 22. Jlns sroro momenum 22 uHa 6. B pesyaprare momydunm
[eJIYIO YacTh 3 U OCTATOK 4.

3apava B. [Ba BapuaHTa

Bans xuBeT B ropose, ysnibl KOTOPOTO IPEJACTABISIOT u3 cebsd KBaaparHyo ceTky 10 X 10.

CeTka KBaJpaTHas, PACCTOSTHIE MEXKY JIIOOBIMU COCEIHUMU MEPEKPECTKAME OJMHAKOBOE U
PaBHO OHOMY KHJIOMETDPY.

Ecan npornymepoBars ropusonTasibable yauns ropoga or 0 10 10 1 BepTHUKAJIbHBIE YIUIBL OT
0 mo 10, To HOMEp JIFOGOTO IIEPEKPECTKA ITOrO FOPOAA MOXKHO 3allicaTh B BUje napsl (z, y) —
IIEPEKPECTOK Ha MEePECeYeHUN T-i BEPTUKAJJIbHOU YJIUIBI U Y-l TOPU30HTAIBLHOMN.

Bans crour na nepekpécrke (z, y) u JyMaer, Kyaa noitu obemarsb. Ero mom pacrosioxkes Ha
nepekpécrke (0, 0), a goMm ero npyra — Ha nepekpécrke (0, a). OH xo4er noiitn o6exars Ty,
Kyaa MeHbIe npuaércs uaru. [Ipu stom Bang xoaut Tospko 1o ysmmmamM ropofa.

CoobiuTe MUHMMAIBHOE paccTosiHue (B KUIOMETPax), KOTOpoe Hao Hpoitn Bawme, 4Tobbl
MOKYIIIATh.

®dopmaTt BXOAHbIX AaHHbIX

B mepBoit cTpoke BBOIUTCS I1€JI0€ YMCJIO & — HOMED TOPU3OHTAJBLHOM YJIUIBI, HA KOTOPOI
crour Bans (0 < z < 10).

Bo BTOpOi1 cTpOKe BBOIUTCS II€JI0€ YHUCJIO Y — HOMED BEPTHKAJIBHON YJIMIBI, HA KOTODOU
crour Bans (0 <y < 10).

B Tpetbeit cTpoke BBOAMTCS IEJI0€ UHUCJIO G — HOMED BEPTHUKAJIBHON YJIUIBI, Ha KOTOPOI
pacnoJioxken oM apyra Bann (1 < a < 10).

®opmaT BbIXOAHbIX AAHHbIX
BBIBG,HI/ITG €/IMHCTBEHHOE 11eJI0€ YUCJIO — OTBET Ha 3a/1a4y.

Cucrtema oueHkn
TeCTI)I B 9TOI 3aJa49e pa36I/ITI:»I Ha 5 I'py1II. Ba.HJII)I 3a I'DYIITY HAQYIUCJIAIOTCH IIPpU IIPOXO2K/JIe-
HUH BCEX TECTOB 3TOM U BCEX HeO6XO,Z[I/II\H)IX prHH. HpI/IMep nus3 yCJIOBI/IH HE OILICHHUBAECTCHA.

N | Basmmr Orpanuvenust Heobx.
z Yy a TPYTIIBI
1 10 =25 y=20 a=10 —
2 26 0<x<10 y=20 a=10 1
3 35 r=25 0<y<10 a=10 1
4 16 0<z<10 | 0<y<10 a=10 1-3
5 13 0<xz<10 | 0<y<10|1<a<10 1-4
Mpumep

CTaHIAPTHHE BBOZ, CTaHIAPTHHHA BHBOJ,

3 6

5

8
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3apaqa C. No marasunHam!

Carrra XKUBET HA yJHIE, BIOJb KOTOPOH pacrmosoxkeHbl N gomoB. Tak ciyamioch, 9TO ero
JIOM — €IMHCTBEHHBIN JIoM 6e3 Mara3uHa. B oCcTabHBIX JJOMaX €CTh POBHO OJUH Mara3uH POBHO
oxHoro n3 K Tumos.

Cairia Xo4er 4T0-TO KyIIUTh B Mara3uHe KaxkJI0ro THUIIA, [I09TOMY OH MIIET MAPIIPYT IO YJIUIIE,
KOTOPBI HAYHETCSI M 3aKOHUHUTCSI Y €ro JI0Ma, a IO Iy TH IPOMIET yepe3 Bce K TUIIOB Mara3mHOB
XOTst OBI TI0 pagy.

MapuipyT 1o/2KeH IpencTaBisaTh U3 cebsl TaKylo II0CJIeJ0BaATEIbHOCTh TOMOB Ha CallumHoit
YIUIE, 9TO JIOOBbIE JBa COCETHUX IMYHKTA MapIIpyTa SIBISIOTCS COCEIHUMMHU JTOMAMHU Ha YJIu-
ue. JduuHoit Takoro mapuipyra Oy/ieM Ha3bIBATh KOJIUYECTBO MEPEMEIIEHUN MEXKJIy COCEeIHUMEI
JIOMaMU.

Haiinure HanMeEHBITYI0 BOSMOXKHYIO JJINHY TAKOTO MapIIPYTa.

®dopmaTt BXOAHbIX AaHHbIX

B mepBoit crpoke BBomsTCH nesble uncia N u K — pa3mep yJauIbl M KOJUYECTBO THUIIOB
marasuaoB (1 < K < 26; K +1 < N < 100000).

Bo BTOpOIi CTpOKE BBOAUTCH yUIla B BUIE CTPOKH S182 - . . SN, CoflepaKkaireii nepsbie K cTpou-
HBIX OYKB JIATUHCKOTO ajiaBUTa, a TaK»Ke €JIMHCTBEHHYIO 3BE3JI04YKY. 3BE304YKa 00603HAYAET
nom Carru, a JaTUHCKHE OYKBBI — THUIBI Mara3wHOB: OJIMHAKOBBIE OYKBBI OOO3HAYAIOT OJIMH W
TOT K€ THII, & PA3JIUIHbIe — PA3Hble TUILI. |'apaHTUPyeTCs, 9TO B CTPOKe BeTpedatorcs Bee K
[IEPBBIX CTPOYHBIX OYKB JIATUHCKOTO aJipaBuTa.

MdopmaT BbIXOAHLIX AAHHbIX

BriBeinTe eMHCTBEHHOE 11€JI0€ YHC/IO — JJIMHY KPATYaiIero MapIiipyTa.

Cucrema oueHkn

Tectsr B 9T0# 3a7a19e pazdbuTh HA 8 TPYII. Basabl 3a rpynny HAYUCISIOTCS TPU IPOXOXK e~
HUU BCEX TECTOB ITOI M BCeX HEOOXOMMMBIX rpymil. [IpuMepsl U3 ycioBUsS He OIEHUBAIOTCS.

N | Basn OrpannyeHust Heo0x.
N K HomosHuTe IHHO I'PYIIIBI

1 8 N <50 K=1 81 = «*» —

2 14 N <50 K <2 81 = «*» 1

3 23 N <50 | K<26 §1 = <«*» 1-2

4 3 N <10° | K <26 51 = «*» 1-3

5 29 N <50 K <2 — 1-2

6 7 N<10° | K<2 — 1-2,5

7 7 N <50 | K<26 — 1-3,5

8 9 N<10° | K <26 — 1-7

Mpumepsbi
CTaHIAPTHHE BBOZ CTaHIAPTHHE BHBOL,

5 2 4

b*aab

53 8

cabax
3ameuaHue

B mepsom mpumepe oguH M3 BO3MOXKHBIX KpaTdalllnX MapmpyTos: 2 — 3 — 2 — 1 — 2

(mmua 4). Bo BTrOpoM mpuMepe eCTb  €IWHCTBEHHBIH  KpaTJYailuii — MapIipyT:

524—-3—-2—-1—-2—3—4—5 (ymua 8).

3apaya D. bBunbsapg

Ha Geckoneunoit I710CKOCTH MOCTaBUIIN €IMHCTBEHHYIO OGecKoHeuHyIo creHKy y = 0. 3areMm B
oJTyIIocKocTd Yy > 0 momectusn N MIapoB [1Jisi OMJIbsID/IA TOYEYHOIO pasMepa.

B HekoTopbIit MOMEHT 110 BceM IIapaM OJHOBPEMEHHO YJIAPUJIN, I OHHM BCE HAYaJIM PAaBHOMED-
HO IIEPEMEIIATHCS C PABHOM CKOPOCTHIO IO, YIJIOM B 45 rpa/iyCcoB K CTEHKE B CTOPOHY yBeJIdde-
HUSI CBOEHl X-KOODJMHATHI U yMEHbBIIIEHNUs] CBOEN Y-KOODUHATHI.

[Taper cmazanm cuenuaabHBIM BEIIECTBOM, M3-32 U€r0o IPHU CTOJKHOBEHHM OHH MIHOBEHHO
OCTaHABJIMBAIOTCS M CKJIEMBAIOTCA. ECIM B 9Ty K€ TOYKY II03/IHEe MPUJIETAT JIPYTUe Iapbl, OHU
HPHUKJIESTCS K YK€ OCTAHOBUBIIHMMCS U TOXKE OCTAHOBSATCSI.

Ho Ha cTonKHOBEHHE MIAPOB CO CTEHKON 9TO BEIIECTBO He BiwmsieT. [losTomy, crajgkuBasich
CO CTEHKOW, Iapbl OTCKAKUBAIOT OT HeE abCOJIIOTHO YIPYIO, TO €CTh HAYMHAIOT JIETETH C TOI
2K€ CKOPOCTBIO U IIOJ yIJIoM B 45 TpajycoB B CTOPOHY yBEJIMYEHHsI CBOEH T-KOODIMHATHI U
VBEJIMYEHUs CBOEH Y-KOODINHATHI.

ByneM HaspiBaTh TOUYKY, B KOTOPOH €CTh OCTAHOBUBIIHECS IApbl, xopowet. Cmabusvro-
CMb10 XOPOIIeil TOYKU HA30BEM KBaJpaT KOJUYIECTBA HAXOAAIMXCS TaM Imapos. [lonsTHO, 9TO
CTabUIIBHOCTD TOYKH MOXKET yBEJIMYUTHCS CO BPEMEHEM, €CJIH B XOPOIILYIO TOYKY IPHJIETST €Ié
O/IMH WJIM HECKOJIBbKO Inapos. [locuuraiire HanbobIee 3HAYEHNE, KOTOPOE IIPUMET CyMMa CTa-
OGUIILHOCTEI BCEX XOPOIIUX TOYEK.

dopmaT BXOAHbLIX AaHHbIX

B nepsoit crpoke BBoguUTCA 1ien0e uncao N — xommaectso mapos (1 < N < 100 000).

B crenyromux N cTpoKax BBOJIATCA IeJble YHCIA T, Y; — HadaJdbHbIe KOODIMHATHI IapOB
(1 < x5, y; < 10°). TapanTupyercs, 4To M3HAYATLHO HUKAKHE JIBA MAPA He HAXOJATCS B OIHOM
TOYKE.

®opmaT BbIXOAHbIX AAHHbIX
BriBeure enuHCTBEHHOE TI€710€ YUCTIO — OTBET HA 3a7a47Yy.

Cucrema oueHkun
TecTbl B aTOM 33a4e pa3duTsl Ha 10 rpymnmn. Baibl 3a rpymny HAYUCISIIOTCS TPUA TPOXOXK-
JE€HHNHN BCEX TECTOB 3TOI M BCeX HeO6XO,ELI/IMLIX I'pyIIII. HpI/IMep n3 yCJ'IOBI/IH HE OIIEHUBAECTCHA.
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N | Baswmmr Orpanunuenust Heob6x.
N TiyYi JlonosiHUTEIBHO TPYHIIbI

1 17 N =2 i, Yi < 050 Hukakme 2 Toukm He JIekar Ha —
OIHOUN AmaroHaJun

2 4 N <3 i, yi < 00 Hukakme 2 Toukm He JIezkar Ha 1
O/IHOU auaroHaJun

3 7 N <100 i, Yi < 00 Hukakme 2 Touykm He Jekar Ha 1-2
O/IHOM amaroHaJu

4 9 N <10° Ti,Yi < 10° Hukakme 2 Toukm He JiekaT Ha 1-3
O/IHOM nuaroHaJu

6 16 N <100 T,y < 50 1-3,5

7 11 N < 1000 i,y < 500 1-3,5-6

8 8 N <1000 | =i,y < 107 1-3,5-7

9 8 N <10° | @, < 50000 1-3,5-7

10 8 N <10° zi,ys < 10° 1-9

Mpumep

CTaHAAPTHHA BBOZ, CTaHAAPTHHA BHBOJ,

13

~Nw N oo,
© N W o w

3apayva E. Mansp

Mauistp X049€eT MOKPACUTh OY€Hb IUIMHHBIHN TepeBAHHbIH 3a00p. 15 aToro y Hero ects N 6aHOK
C KpacKaMM Pa3J/IMYHbIX [[BeTOB. [Iponymepyem ux nesbivu gucsaamu or 1 go N. W3BecrHo, uro
KPAaCKH i-TO I[BETa XBATUT Ha, MOKPACKY @; JOCOK.

s uBera ¢ Ha30BéM ouepedHbim 1BeT ¢ + 1, ecoim ¢ # N, u user 1, ecu ¢ = N.

Mautsip pemmii oKpacuTb ai + G2 + ... + an IIOCJIeI0BATEILHBIX JIOCOK 3a00pa, HauYnHAs C
MIEPBOM, CJIEIYIONUM 00pa30M: MEPBYIO JOCKY OH MOKPACHUT B IMEPBBIA IBET, & JJIsI MOKPACKU
KaXKJIOU CJIeIyIomeil IOCKU OH Oy/IeT MEHSITh I[BET Ha ouepedhoti IO TeX MOp, ITOKa He HaNIAET
[[BET, KOTOPBIi1 eI1é He 3aKOHYMJICS, U IIOKPACUT JIOCKY B 9TOT I[BET.

3abop OyZeT CTOATH B IEHTPE TOPOJia, MOITOMY MIPHUHU XOYETCs Y3HATHh HEKOTOPBIE TOIPO6-
Hoctu. [Tomorure MasApy oTBeTUTH Ha () 3ampocoB oT Mapuu Buaa (lj, 75, ¢j) — CKOJIBKO JOCOK
3ab0opa Cpesin JT0COK C [;-if 110 7j-10 BKJIIOYUTEIBHO OyJieT HMOKpPAIIEHbI B IIBET C;.

®opmaT BXOOHbIX AaHHbIX
B neproii ctpoke BBOAsTCs 1esble dncyia N 1 (Q — KOJUIEeCTBO KPACOK U KOJTUIECTBO 3aIpo-
coB ot mapuw, coorserctBerno (1 < N, Q < 100000).

Bo BTOpOIt CTpOKE BBOIATCS TEIbIE YACTA A1, A2, - - -
N ugeros (1 < a; < 10°).

B crenyronux Q cTpoKax BBOJIATCS 3allPOCKI IO OJTHOMY B CTpoKe. KazKIbIit 3amrpoc comepKuT
nesble gucaa lj, r;, ¢j, pasmenéanbie npodenmom (1 <l <rj <ai1+az+...+an;1<¢c; < N).

, AN — KOJIMYECTBO KPAaCKHU KazKJI0TO U3

MdopmaT BbIXOAHbIX AaHHbIX
,ZLJI?I KaxKJ10T'0 3aIlIpOCa BbIBEJIUTE €/IMHCTBECHHOE 11eJI0€ YUCJIO — OTBET Ha Hero.

Cucrtema oueHkn
TecTb! B 3T0M 3a/1a4e pa3duThl HA 7 rpyni. Bajuibl 3a rpyIny HaAIUCISAIOTCS IIPUA ITPOX0XK 16~
HUU BCEX TECTOB dTOM U BCEX HeO6XO,I[I/IIVIbIX T'py1III. HpI/IMep nus3 yC.HOBI/IH HE OIICHHUBAETCH.

N | Bamn Orpanunvenust Heo6x.
N Q a; IPYIIIBI
1 12 N=2 Q=1 | a; <100 —
2 9 N=2 Q<10° | a; <10° 1
3 17 N <1000 | Q <100 | a; <100 1
4 19 N <1000 | Q <10° | a; < 100 1,3
5 18 N <1000 | Q <100 | a; < 10° 1,3
6 14 N <1000 | Q <10° | a; < 10° 1-5
7 11 N<10° | Q<10° | a; <10° 1-6
Mpumep
CTaHZAPTHHA BBOZ, CTaHZAPTHHA BHBOJ,
5 4 2
62325 3
112 2 5
112 3 3
118 5
13 18 1
3ameuyanue

B npumepe npera mocok 3abopa BbimisaaT Tak: 123451234513515151.
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