MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua A. Croauiia

Nwmsa BxopHoro (haiina:
Wwmsa BeixopHOTO (hamira:
OrpaHu4YeHne IO BPEMEHU:
OrpaHuYeHUEe O MaMITHU:

cmasOapmHei BBOO
cmaHOapmHEILl BEIBOO
1 cexyHAAQ
512 mebubauT

Crpana DAaHAUS TTPEACTABASIET COOOM n TOPOAOB, COEAMHEHHBIX AOPOTAMHU C
OAHOCTOPOHHUM ABMReHUeM. [1pesnpaeHT DAaHAMU XOUYET Pa3MeCTUThH CBOIO pe-
3UAEHIIVIO B IIEHTPE CTPAHBI AAS YAODCTBA COBEPINEHHUS PA3AWYHBIX AEAOBBIX
IIOe3A0K. LIeHTpOM OH CYMTaeT TOT ropop, OT KOTOPOIO CyMMa AAMH KpaTdan-
INX IIyTEeH A0 BCEX OCTAABHBIX I'OPOAOB MHHHMaAbHA. Hanwmmwnre mporpammy,
HaXOASALLYIO TAKO! I'OPOA.

dopMaT BXOAHBIX AAQHHBIX

B mepBoit cTpoke 3anmcanbl yncaa n um (1 < n <100, 1 <m < n-(n—1)).
Aanee CAepyIOT m CTPOK C OIMMCAHUSIMU AOPOT B BUAE «a; b; l;» —popora u3s a;
B b;, koTopas umeet pAAuHY [ (1 < a;,b; <n, 1 <[ < 106). Bceraa BepHO, 4TO U3
Aro6oro ropopa raHAMN MOKHO MOTACTH B AIOOOM APYTOM.

dopMaT BBIXOAHBIX AAQHHBIX

BreIBepuTE HOMED ropopd, B KOTOPOM HYJKHO Pa3MEeCTUTh PE3UAECHIIMIO IIpe3u-
AEHTa, U CyMMY KpaT4aMIINX PAacCTOSHUM AO BCEX rOpoAOB. ECAM ONTHUMAaAbBHBIX
pelIeHn HECKOABKO, Pa3pellaeTcsi BHIBOAUTE AI0DOEe M3 HUX.

ITIpumep

cmaHOapmHEIli BEIBOO
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cmaHOapmHeIi BBOO
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3apaua B. CoepmHeHHne TO4YeK

Nwmsa BxopHoOro hatira:
Nwms BeIxopHOTO hatina:
OrpaHuueHne M0 BPEMEHU:
OrpaHuyeHUe 1o aMsITHU:

cmasHOapmHEi BBOO
cmasHOapmHEIl BEIBOO
1 cexyHpa
512 mebubanT

Aanpr N TOYeK Ha IAOCKOCTH. TpedyeTcs: MPOBECTH OTPE3KU MEKAY HEKOTOPHI-
MU TlapaMu TOYEK TaKUM 00pPa3oM, YTOOBI, BO-TIEPBBIX, U3 AIOOOM AQ@HHON TOYKU B
AIOOYIO MO>XHO OBIAO IIPOMTH IIO 3TUM OTPEe3KaM, & BO-BTOPBIX, CyMMapHas AAUHA
TTPOBEAEHHBIX OTPE3KOB ObIAa MUHUMAABHA.

®opMaT BXOAHBIX A@HHBIX

B mepBO# CTpPOKe BXOAHBIX AQHHBIX 3aAdHO YHUCAO [N — KOAMYECTBO TOYEK
(1 < N < 200). Crepytomue N CTPOK COAEP’KAT MO ABa 4mcAa X; Y; Kakpas
gepe3 mmpoben — kooparHATHL ¢-# Toukm (—1000 < X;,Y; < 1000). Hukakue aBe
AAHHBIE TOUKU He COBIAAAQIOT, HUKaKMe TPU He AeKaT Ha OAHOU mpsamoi. Bce
YHCAQ BO BXOAHBIX AQHHBIX IIEABIE.

®dopMaT BBIXOAHBIX AQ@HHBIX

B mepBo# cTpoKe BhIBEAUTE L — CyMMapHYIO AAMHY IIPOBEAEHHBIX OTPE3KOB C
TOYHOCTBIO HE MEHEe LIECTU 3HAKOB IIOCAE AECATUYHOU TOUYKHU. BOo BTOpOM cTpoKke
BeIBepuTe K — nx Koam4decTBo. B caepyromux K CTpOKax BBIBEAWUTE IIO ABA YUCAQ
A; Bj dgepe3 mpoGen B KaKAOH — HOMepa TOYEK, COEAMHEHHBIX j-M OTPE3KOM
(1 < A;,B; < N, A; # Bj). Touku HYMepYIOTCSI C €AMHHUIEI B TOM IIOPSAKE,
B KOTOPOM OHU AQHBI BO BXOAHBIX AAHHBIX. ECAM OTBETOB ¢ MHWHMMAABLHBIM L
HECKOABKO, pa3peliaeTcs BEHIBOAUTH AIOOON M3 HUX.

IIpuMeps1
cmaHOapmHEi BBOO cmaHOapmHEI BHBOO
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua C. OnacHbII MapuipyT

Wmsa BxopHOTO (hatina:
Nmsa BeixopHOTO (pamina:
OrpaHnYeHMEe TI0 BPEMEHU:
OrpaHuYeHMe TI0 TaMSATH:

cmaHOapmHEIl BBOO
cmaHOapMmHEIL BEBOO
1 cexyHAQ
512 mebubauT

[Tpodeccop AeMKkcTpa XUBET B OYEeHbL OIIACHOM paMioHe ropopa. EskepHEeBHO
0aHAWTHL IPabsT Ha YAUNAX IIPOXOXKHX. UYWTass KPUMHHAABHYIO XPOHUKY, IIPO-
deccop BBIUMCAUA BEPOSITHOCTH OBITH OrPAaOAEHHBIM IIPU ITPOXOAE IO Ka>kKAOM
YAUIIE TOPOAQ.

Tenepb OH XO4eT HAUTH HaunOoOAee Oe30IaCHBIU IIYTh OT AOMa AO YHUBEPCHUTE-
Ta, B KOTOPOM OH NIPENOAAET. MIHBIMU CAOBaMHU, OH XOUeT HAaUTH IIYTh OT AOMa A0
YHUBEPCUTETA, A KOTOPOTO BEPOSTHOCTE OBITH OrPaOAEHHBIM MHUHHUMAABHA.

d)opMaT BXOAHBIX AAHHBIX

B mepBo#t cTpoke 3amucaHbl ABa uncAd N m M — KOAMYECTBO 3AAHUU U KO-
AWYECTBO yAULl, coepussifonux 3panust (1 < N <100, 1 < M < N - (N —1)/2).
B caepyromien cTpoke HaXoAATCS uncAaa S u F'— HOMep AOMa, B KOTOPOM JKUBET
npodeccop, ¥ HOMEP AOMa, B KOTOPOM HAaXOAMUTCSI YHHUBEPCUTET, COOTBETCTBEH-
HO. Aanree B M CTpOKax pPaCIOAOKEHBI OIMCAHUS AOPOT: IO TPU IIEABIX YHUCAA
S;, F; m P, — HOMepa 3paHuM, B KOTOPBIX HAYMHAETCS U 3aKaHYMBAETCS AOPOTaQ,
U BEPOATHOCTHh B IIPOLIEHTaX OBITb OrpabOA€HHBIM, IPOUAS IO AOPOT'€, COOTBET-
ctBeHHO (1 < S; < N, 1 < F; < N, 0 < P; < 100, poporu AByHalpaBA€HHEIE).
lapaHTUpYyeTCs, YTO CyWIEeCTBYeT XOTS OBl OAVH IyTh OT A0Ma Ipodeccopa A0
YHHUBEPCUTETA.

dopmaT BBIXOAHBIX AAHHBIX

Heo0xopMMO BBIBECTH OAHO YHCAO — MUHUMAABHYIO BO3MOXKHYIO BEPOSTHOCTD
OBITb OrpabAeHHBIM C TOYHOCTBHIO HE MeHee IIEeCTU 3HAKOB ITOCAE AECATUYHOU
TOYKH.

IMpuMmep

cmaHOapmHeIi BBOO CmaHOapmMHEIL BEIBOO
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[TosicneHue. AASl TIPUBEAEHHOTO IIpHUMepa MUHUMAaAbHAaS BEPOSITHOCTEL OBITh
orpabAeHHBIM AOCTUTAEeTCd Ha MapuipyTe 1 — 2 — 3.

3apaua D. Anamerp rpadga
Nmsa BxopHOTO (haiina:
Nmsa BeIxOpAHOTO hatina:
OrpaHu4YeHUe MO0 BpeMeHU;
OrpaHuYeHUe MO NaAMSITH:

cmaHOapmHEIlT BBOO
cmaHOapmMHEI BEIBOO
1 cexyHpa

512 meOubauT

AaH CBA3HBIN B3BEIIE€HHBI HEOPUEHTUPOBAHHBIN rpad.

PaccmoTpuMm mapy BepiInH, PAaCCTOSHHE MEXKAY KOTOPBIMH MAaKCHMAaAbHO Cpe-
MM BCeX Tap BepmInH. PaccTosiHUe Me>XAY HUMM Ha3bIBAE€TCS guaMempoM rpaga.
OKcyenmpucumemoM BepuWUuHbl ¥ Ha3bIBAETCSI MaKCUMaAbHOE PACCTOSTHUE OT Bep-
IIMHBI ¥ AO APYruX BeplInH rpada. Paguycom rpaga Ha3blBaeTCs HAaUMEHBIINU
U3 OKCIEHTPUCUTETOB BepuInH. Halipaute puameTp u papuyc rpada.

(I)opmaT BXOAHBIX AAHHBIX

B mepBo# CTpOKe 3aAaHO eAMHCTBEHHOE YNCAO N — KOAWYECTBO BepIIMH rpada
(1 < N < 100). B crepyromux N cTpokax 3apaHo 1mo N 9mcea — MaTpHIla CMeX-
HocTH rpada, rae —1 o3HavaeT OTCyTCTBHE pedpa ME’KAY BEpUIMHAMHY, & Aloboe
HeOoTpUllaTeABHOE YUCAO — IPUCYTCTBUE pebpa paHHOro Beca. Ha raaBHOU apma-
rOHaAW MATPHUIBl BCErpd HyAHW; Beca pébep He npessrmaior 1000.

®opMaT BBIXOAHBIX A@HHBIX
BriBepuTE ABa UMCAA — AMAMETP U papuyc rpada.

IMpumep
cmanHOapmHei BBOO CcmaHOapmHEi BHBOO
4 8
0 -112 5
-1 0 -15
1 -10 4
2540
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua E. Aennkcrpa

Wmsa BxopHOTO (hatina:
Nmsa BeixopHOTO (pamina:
OrpaHnYeHMEe TI0 BPEMEHU:
OrpaHuYeHMe TI0 TaMSATH:

cmaHOapmHEIl BBOO
cmaHOapMmHEIL BEBOO
1 cexyHAQ
512 meOubauT
AaH oprueHTHPOBAHHBIN B3BellleHHbIN rpad. HaltiauTe KpaTyaliiiee pacCTOSTHUE
OT OAHOM 3aAQHHOM BEPULIWHBI AO APYT'OM.

dopMaT BXOAHBIX AAQHHBIX

B mepBoi#i cTpoke paHbl Tpu uncaa: N, S u F (1 < N <1000, 1 < S, F < N),
rae N — KoAmuecTBO BepiuH rpada, S — HavyaAabHAs BepiinHa, a F — KOHeYHas.
B caepyromux N cTpokax 3ajpaHo mo N dncea — MaTpulia CMEXHOCTH rpada,
rae —1 o3HAuaeT OTCYyTCTBHE pebpa Me’KAY BEPILIMHAMU, a A000e HeOTPULIATEADb-
HOEe YHNCAO — IIPUCYTCTBHE pedpa AaHHOTO Beca. Ha raaBHOM AMaroHaAM MaTPHUITHI
Bcerpa CToAT HyAHu. Beca Bcex pébep meanle u He mpeBocxopaT 10 000.

d)opMaT BBIXOAHBIX AdAHHBIX
BriBecTu MCKOMOE PAacCTOSIHHE UAU —1, €CAU IIYTU He CYIEeCTBYeT.

ITpumep

cmaHOapmHeIi BBOO
312 6
0 -1 2
30-1
-1 40

cmaHOapmHEIli BEIBOO

3apaua F. Daoiip,

Nwmsa BxopHoOro hatira:
Nwms BeIxopHOTO hatina:
OrpaHuueHne M0 BPEMEHU:
OrpaHuyeHUe 1o aMsITHU:

cmasHOapmHEi BBOO
cmasHOapmHEIl BEIBOO
1 cexyHpa
512 mebubant

AaH OpHUEHTUPOBAHHLIM B3BellleHHHIM rpad. B HEM BaM HeoOXOAUMO HAMNTH
apy BepllnH, KpaTdallllee PacCTOSHUE OT OAHOM U3 KOTOPBIX A0 APYTOil MaKCH-
MaABHO CPeAU BCeX Iap BEPIIUH.

(I)OpMaT BXOAHBIX AAHHBIX

B mepBoO# cTpoKe 3amucaHo Ifeaoe YUCAO N — KOAMYECTBO BepIIMH TIpada
(1 < N < 100). B ka>kp01 U3 caepyronux N CTPOK 3apaHo o [N 4uceA — MaTpulia
CMe>XHOCTU rpada, rAe —1 o3HauaeT OTCYTCTBUe pebOpa Me’KAYy BeplIMHaMU, a
AI000€e HeOTpUIlaTEABHOE YHCAO — IIPUCYTCTBUE pebpa AQHHOTO Beca.

Ha raaBHOM AMaroHaAuW MaTpPHUIIBl BCETAA CTOAT HYAH. Bce umcAa BO BXOAHBIX
AAHHBIX He npeBocxopaT 100. M'apaHTupyercs, 4To X0TsA OB OAHO pebpo B rpade
IIPUCYTCTBYET.

®dopMaT BBIXOAHBIX A@HHBIX
BbIBeAI/ITe NCKOMO€ MdKCHMMAABHO€E KpaTqaﬁmee paccCTodgdHue.

IMpumep

cmaHOapmHEi BBOO
4 16
059 -1
-1 0 2 8
-1 -1 0 7
4 -1 -1 0

CmaHOapmHENi BHBOO
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apada G. Urpa Tlpumep
ViMsi BXOAHOTO (paiiaa: cmaHAapmHEIU BBOO CmaHOapmHEU BBOO cmanO0apmHE BHBOO
WNms BeixopHOTO (dhaiina: cmaHOapmHBIU BEIBOO 4 2 1.00000000
OrpaHuYeHue 10 BpEMEeHHU: 1 cexyHpa 10 1212
OrpaHudeHue MO NaMSATU: 512 meOubauT 01
11
00

— Ho kak on ato penaet! OH 3abupaeTrcsd Ha
CaMyIO BBICOKYIO COCHY B OTTyAa@ IIAAQHHUPYET.
— Ara. [pocTuTe, 94TO NAQHUPYET?

«/A\eHb papuo»

AeBouka Harama roroBuT moae ANl OYeHb MHTEPECHOU UIPHL. B Hel mpumyT
ydacTtre k KOMaHp, Kakpasi M3 KOTOPBIX AOAJKHA IIOAYYUTH B CBOE pacIIoOpsiiKe-
HUe OAHO UAU HECKOABKO AEPEBBEB U BePEBKY. [Ipu 3TOM y Ka>XAOU M3 KOMaHA,
AOASKHA OBITh BO3MO’KHOCTH C IIOMOILILIO BEPEBKU AOOPATHCS OT AIOOOTO CBOETO
AepeBa A0 AIOOOTO APYTOTO CBOEIO AEPEeBa, He HCIIOAB3ys YyyKHe AepPeBbs, HO,
BO3MOXKHO, HCIIOAB3YSI APyTHE CBOM AEPEBbs KaK IIPOMEXyTO4Hble. byaeM cum-
TaTh, YTO C ITOMOIILIO BEPEBKU MOKHO MepeOpaThCcsl C OAHOTO AepeBa Ha Apyroe
HaOpgaMylo, eCAU €€ AAUHA He MeHBIIIe PACCTOIHUS MEeXXAY HUMU.

AAVHA BCeX BEPEBOK AOAKHA OBITH OAMHAKOBOM, YTOOBI IIOCTABUTH KOMAHABI
B PaBHBIE yCAOBHUS. PaspeamTe Bce AOCTYIHBIE N A€PEBBEB Ha k HAOOPOB Tak,
9TOOBI HEOOXOAMMAS AAMHA BEPEBOK OKAa3anaCh KaK MOXXHO MEHbBIIIEH.

dopMaT BXOAHBIX AaHHBIX

B mepBO# CTpOKe 3ammcaHbI I[EABIe YUCAA N U kK — KOAUYECTBO AEpPEBbHEB U
KOMaHp, cooTBeTcTBeHHO (1 < £ < n < 1000).

B Ka>xp0¥M M3 CAEAYIONIUX 71 CTPOK 3alMCAHO IO ABA IEABIX YHCAQ T; U Y; —
KOOPAHMHATHI i-T0 pepeBa (—10% < zy,; < 10%).

dopMaT BBIXOAHBIX AAHHBIX

B mepBoll CTpOKE BBIBEAUTE OAHO BEILIECTBEHHOE UMCAO C IIECThIO MAM OoAee
TOYHBIMU 3HAKaMU MOCAE AECATUYHOU TOYKU — MUHUMAABHO BO3MOKHYIO AAUHY
BepEBOK. Bo BTOpPOI CTPOKE BBIBEAUTE M IIEABIX UMCEeA OT 1 A0 k — HOMepa KO-
MaHp, KOTOPBIM CAEAYeT IIPUCBOUTH COOTBETCTBYIOIINE AEPEBBS.

Ecau pelieHU HECKOABKO, BHIBEAUTE AIODOE.
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua H. AaOupuHT 3HaHUN

Wmsa BxopHOTO (hatina:
Nmsa BeixopHOTO (pamina:
OrpaHnYeHMEe TI0 BPEMEHU:
OrpaHuYeHMe TI0 TaMSATH:

cmaHOapmHEIl BBOO
cmaHOapMmHEIL BEBOO
1 cexyHAQ
512 meOubauT

Y4yacTHUKAM TPEHUPOBKU IIOAAPUAM OHUAETHI HAa aTTPAKUUOH «/\aOWUPUHT 3Ha-
HuM». NaOUPUHT IIpeACTaBAsieT coboM N KOMHAT, MPOHYMEPOBAHHBIX IIEABIMU
uncAaMu OT 1 Ao N, MeKAy HEeKOTOPBIMU U3 KOTOPHIX eCTh ABepU. Korapa uearoBek
IIPOXOAUT 4Yepe3 ABEPh, MOKa3aTeAb €ro 3HAHUM U3MeHSeTCS Ha ONPEeAEAEHHYIO
BEANYHNHY, PUKCUPOBAHHYIO AAS AQHHOU ABepHu. Bxop B AaOHMPHUHT HAXOAUTCS B
KoMHaTe 1, BbIXxOopA — B KOMHaTe [N. KakKABIM y4acTHHK COOpPOB IIPOXOAMUT Aabu-
PHUHT POBHO OAWH pa3 U HamOpaeT HEKOTOPOEe KOAMYECTBO 3HAHUM (IIPU BXOAE B
AAOMPHUHT 3TOT IIOKA3aTeAb PaBeH HYyAIO). Bamla 3apada — IIOKAa3aTh HAWUAYYIIMNA
PEe3yABTAT.

dopMaT BXOAHBIX AQHHBIX

[TepBasi cTpoKa COAEPsKUT HeAble uncAa [N u M — KOAMYeCTBO KOMHAT U ABe-
pert (1 < N < 2000, 0 < M < 10000). B xaxpo¥t u3 caepyromux M CTPok co-
AEP>RKUTCSI ONMHUCAHUEe ABEePH — HOMep KOMHATHI, U3 KOTOPOM OHa BEAET, U HOMED
KOMHATEI, B KOTOPYIO OHa BEAET (depe3 ABEPh B AAOMPUHTE MOJKHO XOAUTH TOAb-
KO B OAHY CTOPOHY), @ TAaKKe IeAoe YHCAO, KOTOPOe NPUOABASETCS K KOAMYECTBY
3HAHUM NIPU IIPOXOKAEHUM 4depe3 ABepb (3TO YHCAO II0 MOAYAIO He IIPEBBIIIAeT
10000). ABepu MOryT BeCTH U3 KOMHATHI B Heé caMy, MEXAY AByMsI KOMHATaMH
MOXXeT ObITb OOAEe OAHOM ABEPHU.

dopMaT BBIXOAHBIX AAHHBIX

BeiBepuTe «:)», €CAHM MOKHO IPOUTH AQOUPUHT U MOAYYUTh HEOTPAaHUYEHHO
OOABILION 3amac 3HAaHUMU, «: (», €CAU AAaOMPUHT IIPOUTHU HEAB3S, U MaKCUMaAbHOE
KOAMYECTBO HAaOPAHHBIX 3HAHUU B OCTAABHBIX CAYYasx.

ITpumep

cmaHOapmHeIi BBOO cmaHOapmHEIli BEIBOO
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3apaua I. IIlukKa oTpuIlaTeABHOrO Beca

Nmsa BxopHOTO (haiina:
Nmsa BeIXOAHOTO hatina:
OrpaHu4YeHUe MO0 BpeMeHU;
OrpaHuYeHUe MO NaAMSITH:

cmaHOapmHEIlT BBOO
cmaHOapmMHEI BEIBOO
1 cexyHpa
512 meOubauT
AaH opueHTHpOBaHHLIN rpad. OnpepeAnTe, eCTb AU B HEM IIUKA OTPUIIATEAB-
HOTO BeCa, U €CAU AQ, TO BBEIBEAUTE €TO0.

®opMaT BXOAHBIX A@HHBIX

B mepBo# cTpoke 3apaHo uncAo [N — KoamdecTBO BepiruH rpada (1 < N < 100).
B caepyromux N cTpokax HaxopuTcs 1o N 9nucen — MaTpHUlla CMEKHOCTHU rpada.
Bce Beca pébep He mpesnimatoT 10 MoAyAto 10000. Ecau pebGpa HeT, TO COOTBET-
cTBytoiee yncao pasao 100 000.

®opMaT BBIXOAHBIX A@HHBIX

B mepBoil CTpOKe BhIBepAUTE «YES», €CAU IIMKA CYLIECTByeT, UAU «NO» B IpO-
THUBHOM CAyd4ae. [Ipy ero HaAWYMU BBIBEAWTE BO BTOPOM CTPOKE KOAWYECTBO BEP-
IIIMH B UICKOMOM ITUKAE, & B TPEThEH CTPOKE — BEPIINHBI, BXOASIINUE B 3TOT ITHUKA,
B IOpPsIAKE 00XO0AQ.

IIpnmep
cmaHOapmHE BBOO CcmaHOapmHEi BHBOO
2 YES
0 -1 2
-1 0 12
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apayda J. ITIopsipAOK LIMKAOB

Vimsi BXOAHOrO (paiina: cmaHOapmHEIl BBOO
Uwms BeIxOAHOTO (patina: cmaHOapmMHEU BEIBOO
OrpanudeHnue Mo BpeMeHU: 1 cekyHpAa
OrpaHudeHue MO NaMSATU: 512 meOubauT

AaH HEOPMEHTUPOBAHHBLIM Tpad W3 7 BEPUIUH, 3aAAHHBIM MATPUIEN CMEXX-
HOCcTH a (a[u][ul] = True; al[ullv] = a[v][ul]l; al[ullv] = True TOTAA U
TOABKO TOTAQ, KOTAQ €CTh Pebpo MeXXAYy BeplIMHaMu u U v). Ha HEM 3amyckaioT
CAEAYIOIIUN aATOPUTM:

for x :=1 to n do
for y :=1 to n do
for z := 1 to n do
if a[i][k] and alk][j] then
alil[j] := True;
ITepep, 3amyckoM OyKBHI X, Y U z 3aMeHSAIOT OykKBaMU i, j U k B HEKOTOPOM
IOpsIAKE. YTBEPI)KAAETCS, UTO ITOCAe PaboThl 3TOoro aaropurma al[u] [v] = True

TOTAQ ¥ TOABKO TOTAQ, KOTA@ B HCXOAHOM Ipade CyILIeCTBYeT IIYTh MEXAY BEPIIU-
HaMM U U V. BbISICHUTE, BEPHO AH 3TO, M €CAH HET, IPUBEAUTE IIPUMEDP UCXOAHOTO
rpada, Ha KOTOPOM 3TO HEBEPHO.

dopMaT BXOAHBIX AQHHBIX

B nepBoii CTPOKE BBOAA 3AIIUCAHBI 4epe3 Npoben TpU OYKBBI — «i», «j» 1 «k» —
B HEKOTOPOM mnopsipke. [lepBast OykBa IIOACTaABASIETCS B IIPOTPAMMy BMECTO «X»,
BTOPAsi — BMECTO «y», TPETbSI — BMECTO «Z».

dopMaT BBIXOAHBIX AAHHBIX

Ecam ucKOMBIN rpad CylIecTBYeT, B IIE€PBOM CTPOKE BBIBEAUTE depe3 Ipolea
HeAble YHUCAA 1 U M — KOAWMYECTBO BEPIINH U peébep B rpade, COOTBETCTBEHHO
(1 <n <10, 0<m < 45). B caepyromux m CTPOKaxX BBIBEAUTE ITaPHI BEPIIUH, CO-
eAMHEHHBbIX pébpamu, 110 OAHOU Iape Ha cTpoke. HoMmepa BepiuiuH B m1ape AOAXK-
HBI OBITH YIIOPSIAOYEHBI IO BO3PACTAHUIO; BEPIIMHBI HYMEPYIOTCSI C €AWHUIIBI.
KpaTHele pé0pa U NeTAU He AOIyCKaIOTCH.

Ecam ke mporpaMma C 3aA@HHBIM TOPSIAKOM ITMKAOB KOPPEKTHO paboTaeT Ha
Ar00OM rpadye, BMEeCTO 1 X4 M BEIBEAUTE B IIEPBOU CTPOKE ABA HYAS depes IIPOOeA.

ITpumep
cmaHOapmHeIi BBOO cmaHOapmHEIli BEBOO
kK 1 3 00
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua K. Hanpute nyTh IpuMepsI
Vimsi BXOAHOrO (paiina: cmaHOapmHEIl BBOO 333 cmaxdapmmrli 5500 3153 cmaxdapmmrl 5500
HNmsa BeIxopHOTO haiaa: cmaHOapMHEI BEIBOO 12 10
OrpaHnYeHMEe TI0 BPEMEHU: 1 cekyHAR 2 320
OrpanudeHue MO TaMSITHU: 512 mebGubanit 1330
5 . .. 30 10 20
AaH HEOPUMEHTUPOBAHHBIN B3BeNIeHHBLIN rpad 0e3 meTenb W KPAaTHBIX PEOep. 33 < e
. O solution
Tak>ke AaHA NIOCAEAOBATEABHOCTb 4YMCeA. BelBepuTe myTh B rpade, AAUHBL PE- 12 10
6ep B KOTOpPOM 0OOpa3ylT 3apAaHHYIO ITOCAEAOBATEABHOCTh. ECAM Takmx myTeH 2 3 20
HECKOABKO, BBIBEAUTE AEKCUKOTpauueCcKM MHUHUMaAbHBIM. ECAmM >Ke Takux my- 1330
TeH He CYyIIeCTByeT, BhIBepuTe «No solution» (6e3 KaBBIYUEK). 30 10 30
O6paTuTe BHHUMaHHE, YTO YHUCAO B IIOCAEAOBATEABHOCTH MOXKET He COOTBET- 333 No solution
12 10
CTBOBAaTh HU OAHOMY peOpy 3apaHHOro rpada. 2 3 20
[Tytu B rpade 3apalOTCs KaK MOCAEAOBATEABHOCTH HOMEPOB BepIIMH rpada. 13 30
ArO0OBIE ABE COCEAHHE BEPUINHEBI B IIYTH AOAJKHBI OBITH COEAMHEHBI peOpOM. 30 10 40
[TyTe a AekcmKOTpaUUecKu MeHBIIe IMyTH b TOU >Ke AAWHBI TOTAQ U TOABKO 456 1212121
TOrAQ, KOTAQ B IIEPBOY MO3UIIUY, B KOTOPOH IYTHU PA3AUYAIOTCS, HOMEP BEPLIMHBI 1210
B a4 MEeHbIIIe HOMepa BEpIIUHBI B b. i g 18
dopmaT BXOAHBIX AQHHBIX ; 3 18
B mepBo# cTpoke BBOAA 3aAaHBI yepe3 MPOOEeA TPH IIeABIX YucAa 7, m u k— 10 10 10 10 10 10

KOAWYEeCTBO BepIUH rpada, pédep rpada m KOAMUEeCTBO pédep B MCKOMOM IIyTHU
COOTBETCTBEHHO (2 < n < H00, 1 <m < @, 1 < k < 500).

B caepyrommx m CTpPOKax OIMCAHBI PEOpa rpada: B Ka’KAON CTPOKE 3aAaHBI
yepe3 MPoOeA TPU IEABIX YHCAA U, U U | —HOMEpa ABYX CMEXHBIX BEPIIUH U

9

AAMHA coepmHsonero ux peépa (1 < u,v < n, 1 <1< 107).

B caepyrolnert cTpoke 3apaHBI Yepe3 Mpobea k IEeABIX YuceA. DT YUCAQ TaKKe
AeXKaT B IIpepeaax oT 1 Ao 109,

d)opMaT BBIXOAHBIX AdAHHBIX

EcAam mcKOMOro myTu He CYyLIeCTBYeT, BhIBEAUTE CTPOKy «No solution». B
IIPOTUBHOM CAydYae B IIePBOM CTPOKEe BBIBEAUTE MCKOMBIN ITyTh: ITOCAEAOBATEAD-
HOCTb U3 k + 1 IIeAOro 4YMCAQ, COCTOSIIYIO M3 HOMEPOB IEpBOM, BTOPOH, ...,
(k + 1)-i1 Bepmne nyTu. Bepuinubsl rpada HyMepyrOTCS C eAUHULBI. BbIBeAeH-
HBIA IYTh AOAJKEH OBITh AeKCUKOIpaduuecku MUHUMAABHBIM. CocepHUe UHhCAa B
[IOCAEAOBATEABHOCTHU CAEAYET PA3AEASITh IIpoOenaMu.
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua L. MST caydyallHbIX TOYEK Ipumep
VMsa BXOAHOrO (haiiaa: cmaHdapmHEll BBOO CmaHOapmHEU BBOO CmaHOaPMHEU BHBOO
Wmsa BeIXOAHOTO (habaa: cmaHOapmHEIU BEIBOO 4 22.02362358924615
OrpaHndeHMe 0 BPeMeHH: 1 cekyHAQ 0 10 12
OrpaHudeHue MO NaMSATU: 512 meOubauT 5 6 23
AaHBI 1 PA3AMYHBIX TOYEK HA MAOCKOCTH. KOOPAMHATHI TOYEK — IIEABIE YHCAA 10 0 42
oT 0 po 30000 BkAroumTEABHO. TOYKK BBIOPAHBI CAYYQUHO B CAEAYIOIIEM CMBICAE! 00
PaccMOTPUM BCe BO3MOXKHBIE HAOOPHI M3 7 PA3AMYHBIX TOYEK HA MAOCKOCTH C 1, AToCTpanust
3aA@HHBIMA OTPAHUYEHHUSIMM Ha KOOPAWHATHI M BhIOEpPEM M3 HUX CAYYANHO H
PABHOBEPOSITHO OAMH HaGop. i
Bel MOKeTe MpPOBECTH OTPE30K MEKAY AIOOBIMH ABYMsI 3aAAQHHBIMH TOYKA- .
Mu. AAMHA OTpe3Ka MEeXAY TOYKaMH C KooppauHaTamu (r1,y1) U (T2,y2) paBHA -
\/(gcl —22)%2 4+ (y1 — y2)2. ByAeM roBOpUTb, 4TO TOYKH G U b CBA3AHbL, €CAW OHU . .

COEAVMHEHEBI OTPE3KOM, AU JXe CYIIeCTByeT TOYKA d, KOTOpasdia CBd3aHa U Cc a, 1 C b.
Bama 3dAd4d — IIPOBECTU OTPE3KU MUHUMAaAbHOU CYMMapHOI\/'I AAWUHBI TAdK, 9TOOBI
BC€ TOYKU OBIAU CBSI3aHEI.

d)opMaT BXOAHBIX AAHHBIX

B mepBoit cTpoOKe BBOAA 3aAaHO Iieaoe umcao 1 (2 < n < 50000). Caepyroime
N CTPOK COAEpP’KaT KOOPAMHATHI TOUEK. ['apaHTHUPYeTCs, YTO BCE TOYKU Pa3AWU-
HBI. Kpome TOro, BO BcexX TecTax, KpOMe IIpMMepa, TapaHTHUPYETCS, 9YTO TOYKHU
BBIOPAHBI CAY4YalHO, KaK OIIUCAHO B yCAOBUH.

d)opMaT BBIXOAHBIX AAHHBIX

B mepBoil CTpOKe BBIBEAUTE BellleCTBEHHOE YUCAO W — CYMMapHYI0 AAMHY OT-
pes3koB. B caepyronux (n —1) CTpoKax BBIBEAUTE OTPE3KH, IO OAHOMY Ha CTPOKE.
KasxpBIil OTPE30K CAeAyeT BBIBOAUTBH KaK ABa YHUCAA OT 1 A0 n, oOO3Hadaroliue
HOMEpa TOYEK, SIBASIONIUXCS KOHI[AMH 3TOTO OTPE3Ka.

[TycTte Ha caMOM Aene CyMMapHasi AAMHA BBIBEAEHHBIX BaMU OTPE3KOB PaBHA
w*, a cyMMapHasi AAUHA OTPE3KOB B ONITHMAABHOM OTBETE PABHA Wopt. 10TAA Balll
OTBET OYAET CUUTATHLCS BEPHBIM, €CAU

w
max | |— —1
w*

*

wo_ 1‘) <1072,

Wopt

)
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua M. Iloarpad

Wmsa BxopHOTO (hatina:
Nmsa BeixopHOTO (pamina:
OrpaHnYeHMEe TI0 BPEMEHU:
OrpaHuYeHMe TI0 TaMSATH:

cmaHOapmHEIl BBOO
cmaHOapMmHEIL BEBOO
1 cexyHAQ
512 meOubauT

AaH HeOpUEeHTUPOBAHHBIU rpad. TpebyeTcsa yAaAUTh U3 HETO HEKOTOPBIE PED-
pa Tak, 4TOOBI IOAYUYUACS CBSI3HBIM MOArpad, COAEPKALIMUA BCE BEPUIMHBI MCXOA-
Horo rpada, B KOTOPOM CyMMapHas AAMHA BceX peébep MUHUMAaALHA.

dopMaT BXOAHBIX AAQHHBIX

B mepBo# cTpOKe 3aAaHBI ABa IIEABIX YUCAA 1 U 1 Yepe3 TTPo0en — KOAUYIECTBO
BEpIIMH U PEGep B MCXOAHOM rpade, coorBeTcTBeHHO (1 < n < 100, m > 0). Che-
AyIOolllye m CTPOK OMHUCHIBAIOT PEOPAQ; i-s1 U3 HUX COAEP KUT TPU LEABIX YHCAQ Uj,
v; ¥ w; — HOMepa KOHIIOB peGpa u ero pauny (1 < u;,v; < n, u; # v;, |w;| < 10000).
IapaHTUPYyeETCS, YTO MEKAY Ka)KAOU Mapo BepIIUH eCTh He 60Aee OAHOTO pebpa.

d)opMaT BBIXOAHBIX AAHHBIX

EcAm HEBO3MOXXHO yAAAUTBE PEOpA TaK, YTOOBI IOAYYMACS CBSI3HBIN HOArpad,
BeIBepuTe «Impossible» (0e3 KaBBIUEK). B MPOTHBHOM CAydae BBIBEAUTE OAHO
UMCAO — MUHUMAABHYIO CYMMY AAUH pédep noaprpada.

IIpumep

cmaHOapmHEIi BBOO CmaHOapmHEIL BEIBOO

W NP W
R WwNWw
(€2~ OV)

3apaua N. CymMma paccTossHUN

Nmsa BxopHOTO (haiina:
Nmsa BeIXOAHOTO hatina:
OrpaHu4YeHUe MO0 BpeMeHU;
OrpaHuYeHUe MO NaAMSITH:

cmaHOapmHEIlT BBOO
cmaHOapmMHEI BEIBOO
1 cexyHpa
512 meOubauT
AaH cBa3HbI rpad. TpebyeTcs HAUTH CyMMY PACCTOSHUU MeXXAY BCEMU Ia-
paMy BEpIIUH.

®opMaT BXOAHBIX A@HHBIX

IlepBag cTpoKa COAEP’RKUT ABa HAaTyPAABHBIX UHCAA N U M — KOAUYECTBO Bep-
muH 1 pebep rpada coorBeTcTBeHHO (1 < n < 1000, 0 < m < 10000).

Chepyrolue m CTPOK COAepPIKAT OIMUCaHUe PEGep IO OAHOMY Ha CTpoKe. PeGpo
HOMEp { OIIMCHIBAETCSI ABYMSI HaTyPaAbHBIMH YHCAAMHU b;, €, — HOMEpPaMy KOHIIOB
pebpa (1 < b;,e; < n).

lapauTHUpYyeTCS, 4TO rpad CBS3EH.

(I)OpMaT BBIXOAHBIX AAHHBIX
[MepBast cTpoka AOAJKHA COAEP’KATh OAHO HAaTypPaAbHOE YHCAO — CYMMY IIOIap-
HBIX PACCTOSHUMN ME’KAY BEPIIMHAMMU.

IIpnmep

cmaHOapmHE BBOO CcmaHOapmHEi BHBOO

16

R o wNREFE O,
g W W N o
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apaua O. CuHXpoHU3anus

Wmsa BxopHOTO (hatina:
Nmsa BeixopHOTO (pamina:
OrpaHnYeHMEe TI0 BPEMEHU:
OrpaHuYeHMe TI0 TaMSATH:

cmaHOapmHEIl BBOO
cmaHOapMmHEIL BEBOO
1 cexyHAQ

512 meOubanut

YuéHble B3SIAUCH 3a KaKyIO-TO OOABIIYIO U CAOXKHYIO IpobOAeMy. Ard eé pele-
HUS HaIIUCAAM PacIpeAeA€HHOe NPuAOKeHUe. [Ipornecchsl IPUAOKEHNST BO BpeMs
pellleHNd 3aAauUu AOAJKHBI OOMEHUBAThCS cooOumeHusaMUu. Ka>kAbIM y4uEHBIN 3a-
IIYCTUA OAMH MAU HECKOABKO IIPOIIECCOB IIPUAOKEHHUS HAa CBOEM KOMIIBIOTEPE, U
CITyCTsI HEKOTOPOe BpeMsl pellleHre IIPOOAEMBI OBIAO HAUAEHO.

[Tocae TOro, Kak pemieHue OBIAO IOAYYEHO, BO3HHK BOIIPOC O TOM, KaK IIPO-
HCXOAUA OOMEH AQHHBIMH MeXKAYy KoMIbioTepamu. Ho BOT He3apada — BpeMeHa
Ha KOMIIbIOTEPAxX He OBIAM CHHXPOHHM3UPOBAHBI, W OCTAAACh TOABKO MH(pOpMa-
M O BpEMEeHM 3allyCcKa NMPUAOKEHUS, BpeMeHa BBI30BOB (DYHKIMU MEPECHIAKUA U
IpUéMa AAQHHBIX U UX NPOAOAKUTEABHOCTE.

Bamra 3apaga — HaWTH, Ha CKOABKO OTAMYAQIOTCS BPEMeHa Ha KOMIIbIOTepax, Ha
KOTOPBIX CYMTAAACh 3apada. Ho m3-3a TOro, 94To BpeMsl OTIPAaBAEHHUS CHUTHAAQ
PErucCTpUpPOBAAOCE B MOMEHT OKOHYAHUS OTIIPABAEHUS, & BPEMS IIOAyUEeHUS CHUT-
HaAd PEerucTpUpPOBAAOChH B MOMEHT HadaAd NPHUEMA CUTHAAQ, MOKET CAOKHUTBCS
TakKasl CUTyallusi, 9YTO OIpeAeAeHNe BO3MOKHOU PA3HOCTH BPEMEH HA KOMIIBIOTE-
pax HEeBO3MOJKHO.

dopMaT BXOAHBIX AAQHHBIX

B mepBo# cTpoke BBOAATCA uepe3 mpobea aBa umcaa N u M (1 < N < 100,
0 < M < 10000), rae N — KOAMYECTBO KOMITBIOTEPOB, @ M — KOAMYECTBO IIe-
PECAAHHBIX IIAKETOB AAHHBIX. B caepyrommx M cTpokax 3apaloTCs IIapaMeTphl
MMaKeTOB AQHHBIX: B Ka’KAOM CTPOKE TI0 TPU YMCAQ, 3aTMCAHHBIX UYepes MpobeA, 4,
ju At (1 <i<N,1<j< N, —-10000 < At < 10000). 3pech i — HOMEP KOMITBIO-
Tepa, MOAYYHUBIIETO MAaKeT AAHHBIX, j — HOMEpP KOMIIBIOTEPA, IOCAABIIETO ITaKET
AQHHBIX, a At — pa3HUIIa MEXXAYy BpPeMEeHeM Hadanad IIOAYYEHUS (-M KOMIIBIOTe-
POM M BpeMeHeM OKOHYaHMSI OTIIPABKHU j-M KOMIILIOTEPOM I[aKeTa AAHHBIX. B At
BXOASIT OTHOCUTEABHBIE BpEeMeHa, KOTOpPhle M3MEPSIAUCE Ha i-M U j-M KOMIbIOTE-
pax COOTBETCTBEHHO. [103TOMY pa3HOCThH PEeaAbHBIX BPEMEH Haydanad MTOAYYEHUS
U OKOHYAHUSI OTIPABKU AQHHBIX MOTAA OBITH OTAMYHA OT Af, €CAM BpeMeHa Ha
KOMIIBIOTEPaX OTAHUYAAUCE.

(I)OpMaT BBIXOAHBIX AAHHBIX
BriBepuTe N umcen, IO OAHOMY B KaKAOM CTPOKe. B i-I CTpPOKe AOAJKHA CO-
AEPIKATBhCS BO3MO’KHASI PA3HOCTH MEKAY BPEMEHEM i-I'0 KOMIIBIOTEepa U cepsepa

(cepBep — KoMmmbIOTEP ¢ HOMepoM 1). [Tpu 3ToM paccuuTaHHBIE BpeMeHa AOAKHBI
YAOBAETBOPATH TOMY YCAOBHUIO, YTO MOMEHT HadaAa IIOAYYEHHUS OBIA HE PAHbIIE
MOMEHTa OKOHYAaHUS OTIPABKU Ka>*XAOTO U3 IIAKETOB AAHHBIX. ECAM BO3MOXKHBIX
HaOOpPOB BPEMEH HECKOABKO, TO HYJKHO BEIAATH AIOOOM M3 HUX. EcAuM BO3MOXK-
HBIX HAOOPOB BPEMEH HET, TO HeOOXOAMMO BBIAATH CTPOKY «NO SOLUTION» (6e3
KaBBbIUEK).

IMpumep

cmaxHOapmHEi BBOO CcmaHOapmHENi BHBOO

N
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MaremaTnueckre OCHOBBI AATOPUTMOB, I1€pBbIU Kypc, 2025-2026
B3Beriennsnie rpadnl, cpeaa, 10 aekadps 2025 ropa, MKH CIIoI'Y

3apada P. PaccTosiHue MeXAYy BepUIMHAMU

Vimsi BXOAHOrO (paiina: cmaHOapmHEIl BBOO
Uwms BeIxOAHOTO (patina: cmaHOapmMHEU BEIBOO
OrpanudeHnue Mo BpeMeHU: 1 cekyHpAa
OrpaHudeHue MO NaMSATU: 512 meOubauT

AaH B3BelIeHHBIM HEOPUEHTUPOBAHHBIU rpad. TpeOyercs HaAWTU BeC MUHU-
MaABHOTI'O ITyTH MEXAY ABYMS BEPIIMHAMMU.

dopMaT BXOAHBIX AAQHHBIX

[TepBas CTpOKa COAEPIKUT ABA IIEABIX UWCAQ N M M — KOAUYECTBO BEPIIUH U
pébep rpada coorBercTBeHHO (2 < n < 100000, 1 < m < 200000). Bropasa crtpo-
Ka COAEPIKUT HATypPaAbHBIE YHCAA S M { — HOMEpPa BEPIINH, AAUHY ITYTH MEXAY
KOTOpBIME Tpebyercs Havitu (1 < s,t < n, s #t).

Chepyroliiyie m CTPOK COAepP>KaT ONMMCaHUs peébep, IT0 OAHOMY Ha CTpoKe. PeGpo
HOMEp ¢ OIHUCHLIBAETCS TPeMs LEeABIMH YNCAAMU b;, e; U w; — 3TO HOMEepa KOHIIOB
pebpa u ero Bec (1 < b;,e; < n, 0 < w; < 100).

d)opMaT BBIXOAHBIX AdAHHBIX

[TepBasi cTpoKa AOAYKHA COAEP’KAaTbh OAHO ILIEAO€ YHCAO — BeC MHUHHUMAAbHOI'O
IIyTA MeXXAY BEPUIMHAMU S U t.

Ecau nmyTe U3 s B t He CylLIECTBYeT, BeIBepuTe —1.

IMpuMmep

cmaHOapmHeIi BBOO CmaHOapmMHEIL BEIBOO
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