T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apgava A. MecTb gpakoHa

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

OH CcKa304HBI KOPOJIb J0 CMEPTH HeHaBue s JApakoHoB. OH cobpaJl OrPOMHYIO apMHIO U YOI MX
Bcex 10 eanHoro. Ho on ymycrui u3 Buga OHO HEOOJIBINOE IPAKOHBE SIHI0, IPUHSIB €ro 38 KaMeHb, TaK
9TO U3 9TOrO sIAIA BBUIYIINJICS ITOCJIETHUN IpakoH. BhICTPO yCTaHOBUB BHHOBHHUKA T'€HOITN/I8 OCTAJIBHBIX
JIPAKOHOB, IMOCJIEHII JIPAKOH CHJIBHO PA303JIM/ICS U Pa3PYIIAI BCE KOPOJIEBCTBO. ApMUM, 9TOOLI OT HErO
0TOMBaTBCSI, COBCEM HE OCTAJIOCh, ITIOCKOJIbKY OHa BCs ObLIa IOTpadeHa Ha YHUUTOKEHUE BCEX OCTAIbHBIX
JPAKOHOB.

Ckaz09HO€E KOPOJEBCTBO IIPEJICTABISIET COO0I KOOPANHATHYIO IJIOCKOCTL. KOpPOJIb ¢ ocTaTKaMu apMUAN
VKPBIJICSL B KAMEHHOM JBOpILE, KOTOPBIN HAXOAUTCS B TOUKE C KOOPAMHATAMHE (Tp,Yp). JBOpern HaméxkHO
BaIUINEH, U JPaKOH He CIIOCODEH ero pa3pymuTh. 1IoHSB 9TO, JpaKOH CIPATAJICSI B TOYKE C KOOPIWHA-
TaMu (Tq,Yq) B HaJEXKJE HOJKAapayJuTh KOPOJsi, KOIjia TOT HOKuHeT jsopell. Koposib BCkope y3HAI O
MECTOHAXOXKJIeHNN JTPaKOHa U TelePh NbITAETCA OIEHUTH OMACHOCTh CUTYaINH.

Ecnu xoposib 6y/ieT HAXOMUTHCA 3a MPEIeJaMU JIBOPIA, TO B JIIOOOH MOMEHT JPAKOH MOXKET 3TO 3a-
METUTHh M BBLIETETHh 33 HUM U3 CBOEro JIOTOBa. BblLIeT apakoHa HeMeIeHHO OyIeT 3aMedeH cTparkeil, u
KOpOJIb TYT K€ HaYHET PABHOMEPHO IPSIMOJIMHEHHO JBUTATHCS B CTOPOHY JIBOPIIA, ITOKA HE OKAXKETCS B
6e301acHOCTH 3a ero creHaMu. JIpakoH »Ke KarKJIeT MECTH, IOITOMY IIPOCTO B KaXKbIIi MOMEHT BpeMEeHN
OyJleT PAaBHOMEPHO MPSIMOJIMHENHO JTBUTaThCsl TOYHO B HAIIPABJIEHUH TEKYIIEr0 MECTOIIOIOXKEHUS KOPOJIS.
Kopoab y2ke ctap, a IpakoH B CAMOM PACIIBETE CHJI, TAK 9TO CKOPOCTDb II€PEeMEIeHnsT KOPOJisi POBHO B JBa
pa3a MeHbIIIe, YeM CKOPOCTH IIepeMelleHusl Jpakona. Koposb xores Obl OIpeae/nTb, HACKOJIbKO CHIBHO
JIPaKOH YIIEMJISIET CBODOY ero IMepPeIBUKEHUsI, ITI09TOMY 2KeJIaeT Y3HATh ILIOMAIbL 0€30IIaCHOIO yIACTKA
IIOCKOCTH, 110 KOTOPOMY OH MOKET Pasry/IuBaTh 0€3 ONACEHMil, 9TO B CIyYae BbLIETa IPAKOH JONOHHUT
€ro pamHblile, YeM OH H00epEéTcs 0 JIBOPIIA.

®dopmaT BXOAHbIX AAaHHbIX

ITepBast cTpOKa COAEPXKUT [[Ba IEJBIX YHCIa depe3 mpobei: x, u vy, (—1000 < z,,y, < 1000) —
KOOpJUHATHI JIBOPIIA.

Bropasi crpoka cofep:KuT ABa IEJIBIX 9HCIa depe3 mpobem: xg u yq (—1000 < xg,yq < 1000) —
KOOPJMHATHI JIOT'OBa JpaKOHa.

OTH JIBe TOYKU HE COBIIAJIAIOT.

@®opmaT BbIXOAHbIX AAHHbIX

BriBeure e uHCTBEHHOE BEIECTBEHHOE YUCJIO — IO b O€30IIaCHON 4aCTH ILJI0CKOCTH. ABGCOIIOTHAS
WU OTHOCUTEIbHAS MOTPENTHOCTD HE JIOJIPKHA ITPEBBINIATH 1076.

MNpumep

CTaHIAPTHHY BBOJ, CTaHIapTHHIN BHBOZ,
0.916297857297023
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apava B. Aackasa myxobolika

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Y Kenn mgoma seraer oderb MHOTO oc. OHM MOCTOSTHHO JIETAIOT TOJ, MOTOJKOM B OJHUX W TeX Ke
Mecrax. Termepb EBrenmit ormpaBuicst B MarasuH Jjist HOKYIIKA HOBOI Myxoboiiku. Bece Myxo0oiiku uMeroT
dopmy Kpyra ¢ pa3audHbIMu pajumycamu. 2KeHns — 09eHb 9KOHOMHBIN CTYIEHT, IO9TOMY OH PEIuI KyIIUTh
CaAMYIO JIEIIEBYIO0 MyXOOOUKY — ¢ MUHUMAJIbHO BO3MOXKHBIM pajinmycoM, HO 2KeHs Tak »Ke OUYeHb IIparMa-
TUYEH, TOITOMY OH KYIHUT TOJBKO TAKYIO MYXOOOWKY, 9TO C €€ IOMOIIBIO MOXKHO OyIeT OJHUM YIapOM
youth Bcex oc. I[lomorure emy! st TpOCTOTHI MOXKETE CIUTATD, UTO HA TOTOJIKE BBEIEHA CTAHIAPTHASI
JeKapTOBa CUCTEMa KOOPIUHAT, U KOOPAMHATHI O¢ ocTossHHLL. [TomuuTe, To oc y 2Kenu neiicTBUTE/IHHO
MHOTO.

®dopmaT BXOAHbIX AAHHbIX

B nepBoii crpoke BxojHOTO daiina cogepxkurcs dncao N — komamdecto oc (1 < N < 100000). Janee
CcOosIeprKaTCs KOOPAMHATEI OC — TIapa, IEJIBIX YHCel, He MPeBOCXOAAMIX 110 Moryo 106,

@dopmaT BbIXOAHbIX AAHHbIX

B mepBoit cTpoke BBIXOIHBIX JaHHBIX BBIBEJINTE KOOPJMHATHI TOYKU, B KOTOpoil EBrenuit momKen Ha-
HECTH CBOIl COKPYIIHUTEbHBIH yiap (9T0 Ta TOYKa, B KOTOPOii OyIeT pacioyiozKeH MeHTp Myxoboiikn). Ha
CJIEJIyIONIEH CTPOKE BBIBEIUTE OJTHO UHMC/IO0 — MHUHUMAJBHBIN paguyc MyXOOOHKM, KOTOPOTO OyIeT jgocTa-
TOYHO, 9YTOOBI YHHYTOXKUTH BCEX OMEP3UTEILHBIX OC. Bal orBeT OymeT CUNTaThCs IPABUILHBIM, €CJIH €10
abCOJIIOTHAS MM OTHOCHUTE IbHAS TIOIPEITHOCT He Gyner mpepbimars 1076,

Mpumep
CTaHIAPTHHHE BBOZ CTaHOAPTHHHE BHBOJ
3 1.000 1.000
02 1.4142135623730951
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus

Russia, Moscow, March, 14, 2026

3apayda C. Leno4yncneHHble To4kN

Nwmst Bxonmoro aiina;
VMg BoixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHn4denue 1o IaMsITH:

MHOFOYI‘OJIBHI/IK (He 00s13aTEIbHO BbIHYKHbIﬁ) Ha IIJIOCKOCTU 3a/iaH KOOpJMHaTaMH CBOUX BEPIIHNH.
Tp€6yeTCH IOJICIUTATL KOJIMIECTBO TOYEK C HEJIOYUCJIEHHBIMH KOOPpJAMHaTaMH, JIe2KalluX BHYTPH HErO

(HO He Ha ero rpaHurie).

CTaHZAPTHHI BBOJ,
CTaHIapTHHI BHBOJ,
1 cexynma

256 merabaiiT

dopmaTt BXOAHbIX AAHHbIX

B uepgoii crpoke BBogurcs n (1 < n < 1000) — 4ucsio BepIvH MHOIOYroJIbHUKA. B 11ocseyomux n
CTPOKaX WJIYT KOOPAUHATEI (X4, ;) BEPIINH MHOTOYTOJIBHUAKA B TOPsIIKEe 00XO0/Ia MO YacOBOil CTpEsIKe. X; 1

Y; — LeJIble Yucja, 10 MOJYJIIO He IIPEBOCXOIAIINE 106.

(DopmaT BbIXOAHbIX AdHHbIX

BbIBeﬂHTe OJIHO YHCJIO — KOJIMYECTBO MCKOMBLIX TOYEK.

Mpumep

CTaHIAPTHHY BBOJ,

CTaHIApTHHIH BHBOZ,
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3a,u,aL|a D. MecTo BCTpe4n N3aMEHNTb HeJ1b3A

Wmst Bxognoro daitira; rendezvous.in
WNmsa Beixognoro daiiia: rendezvous.out
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

256 merabaiiT
Haubr N touek. Haiinure Takue ape U3 HUX, UTO PACCTOSTHAE MEXKIY HUMH MUHUMAJIBHO.

®dopmaTt BXOAHbIX AAHHbIX

[Tepsasi ctpoka BxojHoro daitia comepxkur tnesoe ducao N (2 < N < 100000) — KoJu4ecTBO TO-

qek. Kaxmgas uz ciaemyronmux N CTPOK COIEPXKUT Hapy MEAbIX duces X u Y, pa3ie/IéHHBIX IpobeoM, —
koopuHaTsl (—1000000000 < X, Y < 1000000000). Bee Toukn pa3ingsbl.

dopmaT BbIXOAHbIX AAHHbIX

EﬂHHCTBeHHaﬂ CTPOKa BBIXOJIHOT'O cbafma JOJIZKHa CoJiep2KaThb KOOPJAUWHATBI IBYX BbI6paHHbIX TOY€EK.

MNpumep

rendezvous.in rendezvous.out
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apgayva E. lnametp Touek

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Ha mockoctu nanst N touex. Bam Tpedyercst HafiTu paccTossHAE MEXKIY JBYMSI CAMBIMU yIAJI€HHBIMU
TOYKaMMU.

®dopmaTt BXOAHbIX AAHHbIX

Ilepas crpoka cogepskut KosmmdecTso Touek N, (1 < N < 10%). Kaxas u3 noceayomux N cTpok
COJIEPZKUT JIBA MEJIbIX UHCIIa — KOOPAUHATH X; U ;. KoopamHaTHI 110 MOy/Io He mpesocxoaar 107,

@dopmaT BbIXOAHbIX AAHHbIX

BoiBenure B BhIxOmHON (ailyi paccTOSHUE MEXKIY JAByMs HanboJiee yIAJIEHHBIMA TOYKAMHU C MaKCH-
MaJIbHO BO3MOXKHO# TOYHOCTBIO.

MNpumepsbl
CTaHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
5 2.8284271247
00
22
11
02
20
7 3.1622776602
00
11
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02
13
01
20
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apaya F. He kyputb!

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Bacst — xopormuit maperns. Ho y Hero ecth mioxasi MpuUBLIYKa — OH KypuT. Bce TO BpeMmsi, CKOJBKO
Ilerst npy»xut ¢ Baceii, ou mbiTaercsd oryauThb ero ot 3roro. Ho eMy 3To Tak u He yJAJIOCh, IOTOMY 9TO
Bacs me xoder 6pocaTth KypuTh.

Hemasuo Ilers npuaymast criocod, Kak OTy4IUTh CBOErO JIpyra OT KypeHus. Bacs — Hepsixa, MOITOMY
€ro CUTapeThl He JIeXKAT B Madke, a paddbpocaHbl Mo OrpoMHOMY cToiry. lleTst xodueT OpaTh HECKOJIBKO
curaper B JieHb He3aMeTHO JJist Bacu. Bacs He 3aMeTuT mpomaku cUraper, ecyid B JIeHb OyJIeT mponajiarh
ue 6osiee omHolt curaperbl. Kpome Toro, Ilers mosken 6paTh TOJIBKO Ty CUTapeTy, KOTOpas IePeceKaeTCs
¢ KaKOU-HUOYIb Apyroit curaperoit Ha crose. [Tomorute Ilere y3HATD, CMOXKET JIM OH HAYATH PEATTU3AIIIIO
CBOETO TIIAHA.

CDopmaT BXOAHbIX ONAdHHbIX

Curapera 1peJcTaBiIseTcs Kak OTPe30K IpsaMoii. B epsoii crpoke BxogHoro (aiina 3anucano yuciio N
(1 < N <125000) — kommuectBo curaper Ha Bacunom croste. Cienyrormue N CTPOK COJepzKaT OIMUCAHUST
curaper: (i + 1)-s1 cTpOKa COJEPXKUT KOOPJMHATHI KOHIIOB i-ii curaperbl — Iejible Yucia Ti, Y1, 2, Y2
(=10000 < z1,y1, T2, y2 < 10000).

dopmaT BbIXOAHbIX AAHHbIX

Ecm Ilerst He cMoxKeT B3ITh HU OJHOI CUTIapeThl, BLIBEIUTE B €IMHCTBEHHON CTPOKE BBIXOIHOIO daiiia
«NO», nHaue BbIBeJIUTE «YES»

MNpumepsl
CTaHIAPTHHHE BBOZ CTaHOAPTHHHE BHBOJ
2 YES
0022
0220
4 NO
0031
203 -2
4 -17 2
-1262
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apayda G. llpocTble BHYTpeHHUE TOYKWU

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 3 CeKyHIIbI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Han (coBepiieHHO HeoOsi3aTe/IbHO BBINYKJIbI) 1poctoit N-yroapuuk u K todek. Hamomuumm, N-
YTOJIbHUK HA3BIBAETCH IPOCTBHIM, €CJIM He MMEeeT HHU camoliepecedenuii, Hu camoracanuii. Jjas kaxkmoit
TOYKH HY2KHO ONPEIEIUTH, Te OHA HAaXOIUTCI — BHYTPH, HA TPAHUIE WU CHAPYKH.

dopmaT BXOAHbIX AAHHbIX

B nepsoit cTpoke mamHo 1esioe ducso 1T’ — KOJuvecTBO TECTOB.

Hausee upyt T TectoB. TecTnl pasesieHbl IEPEBOJIOM CTPOKH.

N (3 < N < 10°). HJanee N TO4YeK — BEPITMHBI MHOIOYTOJLHIKA.

K (0 < K < 10%). [lanee K TO9eK — 3aIpoChI.

Bce KOOPAMHATEI — IeJIble YHC/Ia, 0 MOJY/IIO He mpesocxosmme 10,
Cymma N - K 110 BceM Tectam He mpesocxoaut 2 - 106,

@dopmaT BbIXOAHbIX AAHHbIX

Jlita Kaxkioro 3armpoca omHa crpoka — INSIDE, BORDER uim QUTSIDE.
Tectol ciiesryeT pa3maendaTh IePeBOIOM CTPOKH.

Mpumep
CTaHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,

1 INSIDE
4 BORDER
00 BORDER
20 OUTSIDE
22

02

4

11

00

01

03
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apgada H. BHyTpeHHue To4ku

Nwmst Bxonmoro aiina;
VMg BoixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHn4denue 1o IaMsITH:

Han (coBepiieHHO HeoOsi3aTe/IbHO BBINYKJIbI) 1poctoit N-yroapuuk u K todek. Hamomuumm, N-
YTOJIbHUK HA3BIBAETCH IPOCTBHIM, €CJIM He MMEeeT HHU camoliepecedenuii, Hu camoracanuii. Jjas kaxkmoit

CTaHZAPTHHI BBOJ,
CTaHIapTHHI BHBOJ,
3 CeKyHIIbI

256 merabailT

TOYKH HYZKHO OIIPEIC/INTD, I'/TI€ OHa HAXOJAUTCA — BHYTPU, Ha I'PAaHUIE UJIN CHAPY2KHU.

dopmaT BXOAHbIX AAHHbIX

B nepsoit cTpoke mamHo 1esioe ducso 1T’ — KOJuvecTBO TECTOB.

Hausee upyt T TectoB. TecTnl pasesieHbl IEPEBOJIOM CTPOKH.

N (3 < N < 10°). HJanee N TO4YeK — BEPITMHBI MHOIOYTOJLHIKA.

K (0 < K < 10%). [lanee K TO9eK — 3aIpoChI.

Bce KOOPAMHATEI — IeJIble YHC/Ia, 0 MOJY/IIO He mpesocxosmme 10,
Cymmapnoe xosmaectso N n K He npesocxomut 2 - 100,

@dopmaT BbIXOAHbIX AAHHbIX

Jlitsa Kaxkioro 3armpoca oiHa crpoka — INSIDE, BORDER uim QUTSIDE.
Tectol ciiesryeT pa3maendaTh IePeBOIOM CTPOKH.

Mpumep
CTaHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,

1 INSIDE
4 BORDER
00 BORDER
20 OUTSIDE
22

02
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apayva |. NnaTtHble poporwu

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Mb»3p omHOTrO GOJIBITIOTO TOPOJA PEIIUJI BBECTHU ILIATY 3a IPOE3J] II0 II0CCe, IMPOXOJSIIUM B palioHe
ropojia, 9To0bI CHU3UTH 00beM TPAH3UTHOTO TPAHCIIOPTa. B paiione ropoja MpoOXOSuT 7 IMIOCCe.

Ho pykoBojcTBO 00s1acTH, B KOTOPOW PACIIOJIO2KEH T'OPOJ, BOCIPOTUBUJIOCH ITanaM Mapa. leficTBu-
TeJIbHO — JTaJIbHOOOUIIUKY MIPEICTABIISIIOT COOOM HEIJIOXOW MCTOYHUK JIOXOI0B JJTsT DOJIBIITOTO KOJTUIECTBA
Kade U TOCTUHHUIL B HEOOJIBIITNX IOPOIKaX.

B pesyabrare pemuiu, 9To miara OyneT BBeJeHA TOJBKO Ha ITOCCE, KOTOPBIE MPOXOIST Iepe3 TOPOI.

B ropone mcnonb3yercst pa3BuTas CHCTEMa METPOIIOJUTEHA, BCENO B TOPOJIE €CTh M CTAHIHUH MeT-
po. Pemreno 6b1710, YTO 1MI0CCE TPOXOAUT |Uepe3 TOPOJ, €Cau JIMO0 OfHA M3 CTAHIUN METPO PaCIIOIOKEHA
HEITOCPEJICTBEHHO Ha Iocce, JTUOO eCTh XOTs Obl OJIHa CTAHIMS C KayKJIO0W CTOPOHBI OT IIOCCE.

[Tomorure Tenepb M3IPY OUPEIEIUTDH, KAKUE IIOCCE IMPOXOAAT Uepe3 TOpOo.

dopmaTt BXOAHbIX AAHHbIX

ITepBast cTpoka BXOAHOIO (aila COAEPKUT /1B IEJIBIX YUC/IA: 1 U 1M — KOJHYECTBO IIOCCE U KOJIHe-
cTBO craHnuii Merpo, coorsercrerto (1 < n,m < 100 000).

Crejyromue n CTPOK OIUCHIBAIOT Tocce. Kazk10e 1occe onuchbIBaeTCst TpeMs TIeJIbIMU YUCIaMu a, b u ¢
U npejicTaB/IsgeT coboil IPAMYIO Ha MJIOCKOCTH, 3a1aBaeMyio ypasraenueM az+by+c = 0 (|al, |b], |¢| < 10%).

Crenyromue m cTpoK BXOAHOrO daiia onuChBAIOT cTaHiuu MeTpo. Karkasi craHius onuchbiBaer-
Csl ZIBYMsI IIEJIBIME YNCJAMH T W Y U IIPEJICTAB/SET CO0OH TOUKY Ha IUIOCKOCTH C KOOpAMHATAMU (I, )

(I, [yl < 107).
®opmaT BbIXOAHbIX AAHHbIX

[TepBast cTpoka BbIXOAHOTO haiiia MOKHA COAEPKATH OIHO IEJI0€ TUCI0 — KOJHUIECTBO ITOcCe, KO-
TOpPBIE TIPOXOST depe3 Topoji. Bropast cTpoKa J0/KHA CO/iepXKaTh HOMEPa 3TUX IIOCCE B BO3PACTAIONIEM
nopstke. [Tlocce mymepytores ot 1 10 n B MOpsijKe, B KOTOPOM OHH OIMCAHBI BO BXOTHOM aiie.

lNpumepsbl

CTaHIAPTHHHE BBOZ CTaHAAPTHHHE BHBOJ
4 2 3
010 134
101
110
11 -1
00
20
12 1 4
010 167 10
011
01 -1
101
10 -1
100
110
111
11 -1
1-10
1-11
1 -1 -1
00
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T-MNokoneHune 2025-2026. [Mapannens X. [NpogBrHyTas reomeTpus
Russia, Moscow, March, 14, 2026

3apayva J. MIaBunucrtasa nomaHas

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTAHIAPTHHYA BHBOZ,
Orpanudenne 10 BPEMEHHU: 1 cekyHa
Orpanudenne 10 MAMSTH: 256 merabaiiT
Y Bacu ecth n pasaudgHbix Touek Aq, As, ... A, Ha mmockoctu. Hukakuwe Tpm M3 HUX He JieKaT Ha
oxmoil mpsmoil. O X0UeT pacHoIOKUTh UX B HEKOTOPOM nopsjake A, , Ap,, ..., Ap,, T1O€ p1,p2, ..., Pn —

9TO HEKOTOpas IIepecTaHOBKa 4yucea or 1 1o n.

CrenaB Tak, OH HAPUCYeT OPUEHTHPOBAHHYIO JIOMAHYIO Ha 3THX BEPIIUHAX, [IPOBEJs HAIIPABJIEHHBIE
OTPE3KH M3 KaXKJION TOUKH B CJIEJLYIONLYIO B BBIOPAHHOM TOPsiKe TOUYKY. 1o ecThb jiuisi Becex 1 < ¢ < n—1on
IPOBeJIeT HAIIPABJIEHHBI OTPe30K U3 Toukn A, B TOuKy A OH xo4er, 9TO0BI Oy YUBIIASICS JIOMAHAST

VIIOBJIETBOPSIJIa 2-M YCJIOBUSIM:

Pit+1°

e oHa Oy/eT HEeCAMOIIEPECEKAaIOIecsI, TO eCTh JIIOOble 2 0TPe3Ka, KOTOPbIE He SIBJIAIOTCS COCEIHUMU,
HE UMEIOT OOIIUX TOYEK.

e oHa OyIeT W3BUJINCTOM.

Y Bacu ectb crpoka s, cocrostiast u3 (n—2)-x cumBosios “L” uim “R”. Bynem Ha3blBaTh HAIIPABIECHHYTO
JIOMaHYI0 U3BUJINCTOH, ecu e€ i-if ToBOpOT OyIeT HaJleBo, ecau s; = “L” u Hampasno, eciu s; = “R”. Bosee
dopMasIbHO: i-if MOBOPOT JIOMaHOU OyaeT B Touke A
TOUKy Ay, , HOMeHsdeTCs Ha HAIPaBJICHHLIH OTPE30K M3 TOUKH A,
=
v = A iAPH—l Pi+1Api+2' .
MEHBIINH BOZMOXKHBIH yTroJI, 9TOOBI €r0 HAIIPABIEHNE COBIAJIO C HAIIPABJIECHUEM BEKTOPA v3 HAJO0 CIEIaTh

B HEIl HAIPABJIEHHBIA OTPE30K N3 TOYKU Api B
O6o3HaIUM BEKTOD

Pi+1>

1 B TOUKY Ap, ..

U BEKTOP 1}_2) =A Torma ecyin 111 TOro, YTOOBI MOBEPHYTH BEKTOP ﬁ Ha Hau-

IIOBOPOT MPOTUB YACOBOI CTPEJIKU, TO OYJIeM FOBOPUTH, UTO ¢-i IIOBOPOT HAJIEBO, & WHa4ue HAIpaBo. s
JIy4IIIero OHUMAaHUs TIOCMOTPUTE KAPTUHKHU, HA KOTOPBIX N300PaKeHbl Pa3InIHble BADUAHTHI IOBOPOTOB:

Ha s70it kapTuHKe M300parkeHbl TOBOPOTHI HAJIEBO

o
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Ha sToit kKapTuike n306parkeHbl TOBOPOTHI HAITPABO

Bam mannl koopauparbl Toyek A, As,...A, Ha 1miockoctu u crpoka s. Haiiaure mepecTaHOBKY
P1,P2,--.,Pp Guces oT 1 10 M, TaKylo 9TO JIOMaHas, KOTOpPyI0 HapucyerT Bacs, Oymer y/oB/IeTBOPITH
JBYM 33/ITAaHHBIM YCJIOBUSIM.

®dopmaTt BXOAHbIX AAHHbIX

B mepBoii cTpoke HAIIMCAHO OJIHO IEeJIoe YUCI0 N — KojmdecTBo Touek (3 < n < 2000). B coemyromux
N CTPOKaX HAIMCAHBI IO JIBA IEJIbIX UNCIa T; U Y;, Pa3/Ie/lEéHHbIe MPOoOe oM — KOOPAMHATHl TOYKU A; Ha
mrockoctn (—10° < @y, y; < 10%). B mocsie/meii crpoke Hammucana cTpOKa s M3 CUMBOJIOB “L” 1 “R” j/mmmbl
(n — 2). lapanTupyercs, 9TO BCe TOUKH PA3IMIHBl U ¥ HUKAKNAE TPH TOUKW HE JIeXKAT HA OIHOI IPIMOIL.

@dopmaT BbIXOAHbIX AAHHbIX

Ecin momxopisitieit 1mepecraHOBKM He cylnecTByeT BbiBenuTe —1. Vnade BbiBeguTe N dmce
P1,D2, - - -, Pn — Hailziernyto nepecranoBky (1 < p; < n u Bee p1, P2, . . ., Py, Pasauunbl). Ecim noaxoasmmx
[IEPECTAHOBOK HECKOJILKO, BBIBEIHUTE JIIOOYIO.

lNpumepsbl

CTaHIAPTHHHE BBOJ, CTaHIAPTHHHE BHBOJ
123

541623

OO, O HFHr WEFHk Ww

3ameyaHune

Bor kaprunka, m3obpaxkaroras joMaHyto u3 1 Tecra:

Kak Mbr BumM, 3Ta ToMaHast HeCAMOIIEPECEKAIOIAsICs, 8 TAKKe N3BUJINCTAasl, TAK KaK IIOBOPOT B TOYKE
2 HaJeBo.
Bot xaprunka, n3obparkaolias JOMAHYIO U3 2 TECTa:
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3apgayva K. Cobip

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Kpermo kymnui BkycHeilimuit ceip ¢ neptieMm, Ho CTernany meper; He HPaBUTCS, MOITOMY OH XOUET OTpe-
3aTh KyCOK, Ha KOTOpOM He 0bLI0 ObI 1epria. Coip umeeT (popMy BBIIMYKJIOTO MHOIOYTOJIbHUKA, & KayKJIas
[EPUUHKA SIBJISIETCS TOUKON BHYyTpu Hero. CrenaH pexker chIp TOJbKO 1 pa3. OH BbIOMpaET JBe BEPIIUHBI
MHOTOYTOJbHUKA, HE SIBJISIONTIECS CMEXKHBIMU, U PEYKET TI0 IUaroHaju, Coeaunsionei nx. 3arem Creman
3a0MpaeT Ty U3 MOJLyIMBIIMXCS YacTeli, Ha KOTOPOW HeT meplia (HU BHYTPHU, HU Ha IPAHUIIE).

fan
U

N
ran
N

.
Re
Re
o
C
\

Pucynok coorsercTByeT mepsomy Tecty. llyHkTupHoi guHMEH moka3aH paspe3 CrenaHa.
Hamumure nporpammy, koropast onpejeauT, moxket ju Crenan orpe3ars Kycok 6e3 nepra. Eciau on
MOZKET 9TO CJeJIATh, BBIBEIUTE MAKCUMAJILHYIO ILIOMAJIb KyCcKa, KOTOPBIH MOXKeT oTpe3arh CrernaH.

@dopmaT BXOAHbIX AAaHHbIX

IlepBasi cTpoka BXoaHOTO daiina comepskut oxno neyioe uucao N (3 < N < 3-10%) — xommdecTBo
BepIINH B MHOTOyro/IbHuKe. Kaxknas u3 caeayionux N CTPOK COJIEPKUT J[BA UUCJA Tj U Y; — KOOPIAUHATDHI
i-it Bepmmabl. Ciemyrommas cTpoka comepkut oxamo ducao M (1 < M < 3 - 105) — KOJITYECTBO MEPINHOK.
Kaxnas nz cnemytonmux M CTPOK CONEPXKUT J[Ba YUCA T; U Y; — KOOPIUHATHI ¢-i IEPUUHKH.

Bepimuabr MHOrOyroIbHEKA 38/1aHbl B MOPsIKE 00X0da MPOTUB YAaCOBO CTPEJIKU U 00Pa3yIoT BBITYK-
JIBIFT MHOTOYTOIbHUK. HuKakue JiBe TOAps UJIYINIHE CTOPOHBI HE ITapaJsliebHbI.

BCG MMEPINHKUN PACIIOJIO?KEHBI B PA3/IMYHBIX TOYKaX U BHYTPU MHOT'OYTOJIbHUKA (OHI/I HE PacCIIOJIOZKEHDBI
HA CTOPOHE WMJIM CHAPYKU MHOTOYTOJIbHUKA).

Bce Bxomuble KOOpAMHATEI 10 MOJIYJ/IIO HE TTPEBOCXOMIAT 10°.

@®opmaT BbIXOAHbIX AAHHbIX

BeiBemure 0/1HO UHCIIO — YABOCHHYIO MaKCHUMAJIBHYIO TLIOIIAJIb (9TO YucIo Beerja nesoe). Ecin orpe-
3aTh KYCOK 0€3 nepiia HeBO3MOXKHO, BbiBeiuTe (.

Mpumep

CTaHIAPTHHHE BBOJ, CTaHLAPTHHHE BHBOZ

W w N o -

[ae

W WNWONPWOoOOM
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3apayva L. lNoneTt Haa o3epom

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 512 merabaiiT

HGTH .HIO6I/IT JeJjiaTb CHUMKKW MECTHOCTH IIPpU IIOMOIIHU KBa/JIPOKOIITEpa. OILH&}K,ZLBI OH OTIIpAaBUJICA B
[Ty TeIIecTBHE K KUBOIMMCHBIM Oeperam ozepa. O3epo MoxKeT OBITH IIPeICTABIEHO B BIle HE 00A3aTeJIbHO
BBIITIYKJIOTO MHOI'OYIOJIbHHUKA Ha IJIOCKOCTH. IleTst 3alycTui KBaJpOKOIITED HaJk, 03€pOM Ha HEOOJILIIOM
PACCTOAHUU OT MOBEPXHOCTHU BOJIBLI W CJIEJIAJ HECKOJIBKO CHUMKOB. Kc/m KBaIpOKONTED HAXOIWTCS HA/T
TOUKOI 03epa ¢ koopauHaTamu (x',y'), To Ha cHUMKe GyJIyT BUIHBI BCE TOUKH ILIOCKOCTHU, Y-KOODIUHATHI
KOTOPbIX He npesocxoadaT . s kaxgoro cauMka IleTio naTepecyeT cyMMapHas ILJIOINa/ (b JacTeil o3epa,
KOTOpbIe BUIHBI Ha 3TOM cHUMKe. Ho oH odenb 3anaT 0bpaboTkoii (poTorpaduit u nmpocut Bac moMods ¢
3TOU 3aJIa4eii.

@dopmaT BXOAHbIX AAaHHbIX

B neproii crpoke 3amano nemoe qnciao n (3 < n < 100000) — KOJIM9IeCTBO BEPIINH MHOTOYTOJIBHUKA,
OIIMCBIBAIOIIETO 03ePO.

Kaxkmast u3 ceyomux n CTPOK COJEPIKUT IO JBa IebX ducia T, y; (0 < zj,y; < 109) — KOOp/IHu-
HaThl BEPIIMH MHOTOYTOJHLHAKA B HOPsIKE 00X0a.

lapanTupyercs, 9To 03epo mpecTaBisgeT cob0il KOPPEKTHDBIN HEBLIPOXKIEHHBI MHOTOYTOJBHUK, TO
€CTb HEe COJIEP>KUT CaMOIlepPeceUeHNil U caMOKaCaHUil, TaK»Ke HUKAKHe TPU MOAPSJ UJIYIIHEe BEPIIMHBI
MHOT'OYTOJIbHUKA He JIeXKaT Ha OJHOi mpsmoit. Obparure BHUMaHHE, 9TO MHOTOYTOJBHUK MOXKET OBITH
HEBBIMYKJIbIM.

Cuenyrormas crpoka cojepkuT 1esoe aucyo ¢ (1 < g < 100000) — KOJUIeCTBO CHUMKOB.

Kask/1ast U3 CIeyIOnuX ¢ CTPOK COAEPKUT 10 ogHoMy Iesomy duciy v, (0 < yi < 10%) —
YJ-KOOPJAMHATY TOUKHU 03€Pa, HaJl KOTOPOU HAXOMIUJICT KBAIPOKOITED, YTOOBI ClIe/IaTh ¢-ii CHUMOK.

(DopmaT BbIXOOHbIX OAdHHbIX

BriBenure ¢ uncesr s; — cyMMapHYIO ILIOMAIL 03epa, KOTOPYIO BUIHO Ha i-if poTorpadun. Moxmo 1o-
Ka3aTh, YTO OTBET BCEIJa IIPEICTaBUM B BUE HECOKPATUMOI IpOOH 5 Bawm ny»kno Boiects s; = P-Q 71 (

mod 10° + 7). Uueivu ciiosamu, BaM Heobxoammo Haiitu Takoe s; (0 < s; < 109 +7), uro 5, - Q = P (
mod 10 + 7).
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MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHIAapTHHN BHBOZ,
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3ameyaHue

B mepBoMm Tecte u3 ycaoBust 03epo u 06JIACTH CHUMKOB BBITJISIISIT TaK:

Y v
5 5
-p--—_— - 3
2 2
1 1
1 2 1 b oa 1 2 1 5
Y Y
5 5
3 3
2 B e I
-k --S-----]--------- 1
1 2 4 5 @ 1 2 4 5 o

Ha mepgoit dpororpadun mwiomaip BUAMMOI JacTH 03€pa PaBHA %, Ha OCTAJIbHBIX CHUMKaX ILJIOMIA/Ib
BUJIUMOI YaCcTU 03epa SABJISAETCS IEJTbIM YUCIOM.
Bo BTopom Tecte u3 ycsioBus 03epo u 00JIACTH CHUMKOB BBITJIAIAT TaK:

Ha BTopoit dororpadun mioma/ib BUAUMONR 9acTu 03epa paBHA 58% = %7, Ha OCTaJIbHBIX CHHUMKAaX

IJIoIma b BI/I,ZLI/IIVIOfI JaCTU O3€pa ABJIACTCA HEJIbIM YUCJIOM.
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3apgada M. lNpsamas dinepa

Nwms Bxosuoro daita: CTaHLapTHH BBOZL
WNmsa Beixognoro daiiia: CTaHOapTHHE BEHBOZL
Orpanundenne 10 BpEMEHHU: 2 CeKyH/IbI
Orpanudenne 1o MAMSITH: 1024 mebubaiita

Jlana mpsiMasi Ha IJIOCKOCTH, OCTPONTE TPEYTOJbHUK C BEPIIMHAMU B IEJIbIX TOUKAX, Ubsl IPsIMast
Ditlepa COBIAIAET C JAHHON MPSIMOIA.

Hamomuaum ocuosHble onpenenenust. [lycre AABC — HeBBIPDOXKJIEHHBIN TPEYTOJIBHUK Ha ILIOCKOCTH,
My, Mg u Mo — cepenunnl cropor BC', AC u AB cCOOTBETCTBEHHO, S4, SB U SO — cepedurHble nepnerou-
xyaapovs K cropoam BC, AC u AB. ®opMasbHO, § 4 — 9TO0 MEPIEHINKYJISIP K npsiMoit BC', BoccTaBIeHHBIT
B TOUKe M 4; IpsIMBIE SB U S¢ ONPEIEJISIIOTCS aHAJIOITIHO. V3 IIKOJILHOTO Kypca PreOMEeTPUN U3BECTHO, 9TO
IIpsIMBIE S4, Sp U S¢ nepecekatorcs B onHoit Touke O. Touka O obiajgaer 3aMedarebHBIM CBOHCTBOM —
oHa papHOyajeHa oT Beex Tpéx BepmmH A, B u C'. Okpy:kHOCTS ¢ 1ieHTpoM B O pannyca O A Ha3bIBaeTCs
onucarHotl oxpysHcHocmbio Tpeyroiabunka ABC, 1 3T0 eqUHCTBEHHAsI OKPYKHOCTDH HA, IJIOCKOCTH, IIPOXO0-
JISATIAsT 9epe3 BCe TPHU BEPIIUHBI TPEyTroJbHuKa. A Touky O HA3BIBAIOT UEHMPOM ONUCAHHOT OKDYHCHOCTIU
Tpeyrosbauka ABC.

Ob6ozuaunm 3a H 4, Hp, Ho oproronansabie npoeknun pepimma A, B, C wa upssmbie BC', AC, AB,
coorBercTBeHHO. OTpesku AH 4, BHp, C Heo HasbiBaioTcst ebicomamu, Tpeyroyabauka ABC . 13 mkoabHOro
Kypca reoMeTpun u3BectHo, uto npsimbie AH 4, BHp, C Ho niepecekatorcs B 0jiHO# Touke H | HazbiBaemoit
opmouermpom tpeyroabauka ABC. Y 0CTpOyroJIbHONO U IPSIMOYTOJBHOIO TPeyroibHuka H JIEXKUT Ha
CAMEX BBICOTAX, a Yy TYIHOYTOJIBHOIO — Ha, MX ITPOJIOJI2KEHUSIX.

Orpesku AM s, BMp, C Mg HaspiBaloTCst Meduaramu TpeyroibHuKa. V3 MIKOJIBHOIO Kypca IeoMeT-
PHUM U3BECTHO, YTO MeIUAHbBI IIEPECEKAIOTCs B OAHOM ToukKe (G, HA3bIBAEMON UeHMpPOM MACC WA OaPUUEH-
mpom Tpeyrosbauka ABC.

Tpeyrombuuk M4 MpMe HazbiBaETCS cepedunmbim TPEyTOILHUKOM st Tpeyroabanka ABC. K nemy
TOXKE IIPUMEHUMBbI KOHIIEIIThI BBIIIE: TaK, TOYKa (G sIBJISIETCsT DAPUIIEHTPOM CEPEIMHHOTO TPEYTroJIbHUKA,
a O — OpPTOIEHTPOM CepeauHHOIro TpeyrogbHnKa. OuncaHHasg OKPYXKHOCTb TpeyrogbHuka MaMpMeo
npoxomut yepe3 My, Mg, Mo, Ha, Hg, Ho, a Tak:ke depe3 cepeaunbl orpeskoB AH, BH, C'H, 3a 4ro
€€ HA3BIBAIOT OKPYIAHCHOCTVIO desamu moyek Tpeyroibinka ABC, a eé mentp obozuagaior Og.

B paBrocToponnem Tpeyronbauke Touku O, H, G, Og coBuaatoT. B j1r000M JIpyroM TpeyroJbHIKE OHU
[IOTIAPHO PA3JIMIHBI, HO IIPU 9TOM JIeXKaT Ha OIHOM MpsiMOil, Ha3bIBAEMON npaAmot Jisepa TPEYroabHUKA
ABC. PacnojiozkeHrne 3TUX YETBIPEX TOYEK Ha NPsAMOil Dityepa Takxke uzsecTHO: (g Beerjia sIBIAETCS
cepesuHoOil orpeska OH, a Touka G sexur Ha orpeske OH u jpesnut ero B orHomenun 2 : 1 (G Biasoe
6mzke Kk O, yem K H).

Bam Tpebyercst 10 HaHHOM MPsIMOl TTOCTPOUTH HEBBIPOXKIeHHBII TpeyroyibHuK ABC ¢ BepuimHamMu B
nesiblx Toukax, ubu O, H, M, Og jexkaT Ha 9TOi IPIMOi, U COOOIINTDH, 9TO 9TO HEBO3MOXKHO.

dopmaT BXOAHbIX AAHHbIX

B 1nepBoit cTpoke BXOJHBIX JAHHBIX HAXOJUTCS IEJI0€ YHUCIO0 t — YHCJIO TECTOBBIX CJIyJaeB
(1<t<5-10%).

B enuHCTBEHHOI CTPOKE OMHCAHMS TECTOBOIO CJIydas HAXOMUTCS TPHU IejblX duciaa k, £ u m — Ko3apd-
dbmrmmenter mpsvoit (—10% < k,£,m < 103). Ipamas GyzeT onpeeaThcs KaK MHOMKECTBO TOUeK (w,),
VIIOBJIETBOPSIOMUX ypasHeHuio kx + fy + m = 0. Tapantupyercs, uro k2 + 2 > 0.

®dopmaT BbIXOAHbIX AAHHbIX

s KaxKJI0ro TEeCTOBOro Cilydasl BBRIBEIUTE IMecTb Henbix uucen A,, Ay, B, By, C;, Cy — Ko-
OD/IMHATHI BEPIIUH HEPABHOCTOPOHHEI'O HEBBIPOXK/IEHHOTO TPEYroJbHUKa. JIO/IKHO OBITH BBIIIOJIHEHO
—10°% < Az, Ay, By, By, Cy, Cy < 108. IIpsmas Ditnepa Tpeyrombunka ABC H0MXKHA UMETh yPABHEHUE
kx + fy +m = 0. Eciin Takoro TpeyrojbHUKa He CYIIECTBYET, BHIBEJIUTE IIECTh HYJIEH depe3 mpobedt.

B kaxj1om Tecte, IpeOCTABIEHHOM BaM YKIOPH, TAPAHTUPYETCsI, UTO, €CJIU CYIIECTBYET XOTs Obl OJINH
tpeyroibauK ABC' ¢ TleIbIMH KOOpIWMHATAMA C JTaHHOM MpsMoit Ditepa, TO CpeIu HUX CYIIECTBYET U
TPEYTOJIBLHUK, Y KOTOPOrO BhINOMHEHDI yeaousa —100 < A, Ay, B;, By, Cy, Cy < 106.
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3ameyaHune

9TO HEBO3MOZKHO

IIOTOMY

)

Ms1 gomnoiHuTebHO He TpebyeM, urodbl AABC ObLI HEPABHOCTOPOHHUM

IIOCTPOUTDH paBHOCTOpOHHI/Iﬁ TPpeyroJIibHUK, BEPIIUHBI KOTOPOT'O UMEIOT IMEJIOYUCJICHHbIC KOOP/ANHATHI.
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