§3. 3akmouurenbHbIi 3Tan. UHauBuayajbHass 4acTh.

3aKII0YUTEIBHBIN 3TAll OTUMIINA/AbI COCTOUT U3 JIBYX YaCTEH: MHAUBHIYAIbHOE PELICHHE
3anad no npeaMeram (pusnka, HHPOpMATHKA) H KOMAaHIHOE PEIICHHE HHKEHEepHOoe 3a1aun. Ha
MHIMBUAYAIbHOE PEIICHHE 3a/1a4 JJaeTcs 10 2 yaca Ha OAMH IpeaMeT. Pemenue kaxaoi 3agauu
JaeT OnpeesieHHOE KOJIMYeCTBO 0aIIoB (cM. kpuTepuu orieHkH). [1o ¢usnke 3a kaxxayro 3a1aqy
MOXXHO TOonay4uTh oT 0 10 ykasaHHOro KojudectBa OayioB. bamisl mo wunHdopmaruke
3a4YHCISAIOTCS B TOJHOM OOBEME 3a MpaBWIBHOE pelIeHHe 3amayd. PemeHue 3amgaun 1o
nH(popMaTHKe MoApa3yMeBacT HalMCcaHue mporpamMmel Ha si3bike C/C#, Java, Python wim C++.
VY4acTHUKH MOJTYYarOT OLICHKY 3a pelIeHUE 3a7]a4 B COBOKYITHOCTH I10 BCEM MpPEIMETaM JaHHOTO
npoduis (pusuka u uHPopMaTuka) — cymmapso ot 0 1o 150 6amos.

3.1 3apayu no ¢pusuke (120 mun)

Ha BbinonHeHue Bcex 3aj1a4 OTBOAMTCS 2 yaca. 3a/1la4d UMEIOT Pa3Hyo CIOXHOCTh U, B
LIEJIOM, X YHMCIIO U30BITOYHO AJISl TAKOTO BPEMEHH, OJJHAKO JOCTATOYHO MOJAPOOHbIE KPUTEPUU
OLIEHKH JIAl0T BO3MOXXHOCTH JU(PPEpEHIIMPOBAHHO OLIEHUTH PaOOTHI Y4aCTHHKOB.

3.2 3agaum no ¢pusuke (9 Kaacc)

3anauya 3.2.1 (20 6a,710B)

Ycnosue:

CryTHUK JBHXKETCS IO reocTallMoHapHOM opoute. Pakera, netsias ¢ 3eMiM K CIyTHUKY,
HaXOJUTCS Ha pacCTOAHUU B 20 KMIIOMETPOB OT ciiyTHUKA. [Ipu 3TOM cama paketa HaXOAUTCS Ha
IIPSIMON COEIMHAIOIIEN CIYTHUK M LIEHTP 3€MJIH, a €€ CKOPOCTh HAIPaBJIEHA TOYHO Ha CIIyTHUK
u paBHa 1.77 km/c. Ha kakoM MUHUMaJIbHOM PacCTOSHUU MPONAET pakeTa OT CIIyTHHKA, €CIIU
CKOpOCTh €€ Oosbliie He MeHsieTcsl. MooicHo cuumams, 4mo yCKopeHue pakemsl - 3mo Umo2060e
YCKOpeHue, Komopoe co30aem pagHooelcmeyowas cuia. Beicoma 2eocmayuonapnoii opoumoi
35 786 km Hao ypoeunem Mopsi.

Pewenue:

Paccuuraem HHHeﬁHYIO CKOPOCTH CITYTHHUKA Ha

reOCTaIMOHAPHOMN OpOUTeE.
2aR

T =3,06xM/c.

3a BpeMs IOJIETa PAKEThl CIYTHUK HPOMIET paccTOsSHUE
MOpsAJKAa JECATKOB KWUJIOMETPOB, YTO MHOTO MEHbIIEe
panuyca ero opoutsl. TakuM 00pa3oM Ha MHTEPECYIOILIEM
Hac Macmtabe [BW)KEHHWE CIYTHUKa MOXXHO CUMTaTh
MPSIMOJIMHEHHBIMH.

Torpa nnst peneHus 3a1a4u JOCTaTOYHO EPEUTH B CUCTEMY
OTCYETa, CBS3aHHYIO C pakeToil. MUHUMAIbHOE PACCTOSIHUE
MEXIy pakeTod U CHOyTHUKOM OylIeT paBHO JIUHE
MEPIEeHINKYIIAPA, OMYIIEHHOTO Ha MPSAMYIO, IO KOTOPOM JIBUXKETCS CIIyTHUK B ATOH CHCTEME
oTcuéTa.

60



W
d=H———=

1

S = Hcos VeV

Omeem:

W
a=H =

S=Heos W%+ 155xm

Kpumepuu:

o (CenaHo NMPeaIOIOKEHUEN O IPIMOJUHEHHOM NPUOIMKEHUH AJIs pelleHus 3a1a4u - 4
Oama.

e HaiineHa ckopocTh ABMKEHHs CITyTHUKA - 4 Gaiia.

e (CrenaHo MpPenroyIoKEHUE O PalMOHAILHOM BBIOOpE CHUCTEMBI OTCYETA JUISl PELICHUS
3agaud - 4 Oasuia.

e [losyueHo BbIpaskeHUE AJI paccTosiHUA - 4 Oaia.

[Tonyden mpaBUIIbHBIN OTBET - 4 Oaia.

e PereHus yIOBIETBOPSIONIETO KPUTEPHUSAM, MPUBEICHHBIM BHIIIE, HET, HO MPHBEICHBI
pa3yMHBbIE pacCyX/I€HuUs, HAlIpaBJICHHbIC HA PEIIeHUe 3a/1a4H - 2 Oaia.

b

-~
7

3anaua 3.2.2 (32 6asua)

Ycnosue:

HcnpiTanns Mapcoxo/ia Ha 3emile TOKa3ajil, YTO MUHUMAJIBHOE BPEMs pa3BOpOTa 10 AyTe
OKpPYXHOCTH paauyca Ro = 10M mpu nBuKeHUU 1o TBepAOMY IpyHTy coctaBisier T = 12c. 3a
KaKoe MUHHMaJIbHOE BpeMsi MapCcoOX0/ CMOXKET 00bexaTh CHCTEMY KpaTepoB Ha Mapce, TBUTasch
C HEU3MEHSIOLIEHCS N0 MOAYJII BO BpeMsl JABHXKEHHS CKOPOCTbIO, HayaB JBHUIaTbCs U3
II0JIOKEHHS A B HAaIIPaBJIEHUU Ha CeBEp (BBEPX HA PUCYHKE) U 3aKOHYMB B TOUKe b B onoxenun
Ha BOCTOK (BIpaBo Ha pucyHke)? ['pyHT B pailoHe KpaTepoB NMPAKTUUYCCKU TAKOW Ke, KaK MpHU
ucnbiTanusax Ha 3emie. Cpeansist miiotHocTs Mapca 0.714 uiotHoctu 3emiid, paanyc Mapca Ry
= 3400xM. Pagnyc xaxaoro u3 kparepoB R = 9m.
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Pewenue:

JlJis TOTO, 9TOOBI 00BEXATh KpaTephl MAPCOXOTY HYXKHO MTOBepHYTh Ha 90°. [l moBopoTa
MapcoxoJy HeoOXOoAuMO OyAeT ABHUraThCs MO Jyre OKPY)KHOCTH W HMEHHO 3TO OyJeT
JTUMUTHPOBATH MAKCUMAIILHYIO CKOPOCTH JIBHKeHUS. VI3 BTOporo 3akoHa HeroTOHA clieyeT, 4To
MaKCHUMaJbHasi CKOPOCTb JIBUKEHHS 110 OKPYKHOCTH OIPEIEISIeTCS COOTHOIICHUEM:

Viw =488 co0TBETCTBEHHO, YeM GONBIIE PALHYC OKPYKHOCTH, TEM OOJNBIIC BO3MOKHAS

b

e
>
N /
R R
T= =2n |—
ckopocTh. IIpu 3TOM pacTeT W BpeMsi MPOXOXKACHHS JYyTH OKPYKHOCTH: R e

Kparuaiimee paccTosiHue, IO KOTOPOMY MOKHO MPOUTH, TOBEpHYB Mpu 3ToM Ha 90° paBHO L1 =
2R+nR/2 DTO ABM>KEHHE COOTBETCTBYET TPAEKTOPUHU, M300pakeHHOM Ha pucyHke. OcTalbHbIE
TPAeKTOPHUH, COAEPKAIINE YIaCTOK MPSAMON OyayT UMETh OONBIIYIO IIMHY JUOO HE TO3BOJIAT
MOBEpHYTH Ha 90° 0Ka3aBIIMCH B 33/IaHHBIX TOYKAX (T.K. YBEITHUUTCS JIMOO PATUyC OJTHOU U3 TyT
60 AMMHA TPSIMOIUHEHHON YacTH).

2R +ZR
B sTOM ciyuyae Bpemst OyenT paBHO Ty = — 2 357 R
JHek g
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Vv

MuHMMaNbHBEIM OyleT BpeMs, [pU [BMKEHMM MO OKPYXKHOCTH paauycom 3R.
T 3R i

: : R _ap R
Zyme 3R il ¥ | JIBmKeHHe 1O JPYroil TPaeKTOPHUHU MOTPeOyeT MCIOIb30BaTh

AYTY OKPYXHOCTH C MCHBIIHUM palnyCOM, YTO HNPUBCACT K CHUIKCHUIO 0611_16171 CKOpOCTH, IIpHU
BO3pacTaHUU PACCTOSAHUAA.

VcKkopeHue CBOOOIHOrO MajeHUs Ha Mapce MOXKHO BBIPa3MTh YEPE3 YCKOPEHHE

p. R,

E=E,— R

CB06OI[HOFO IMaJCHUA Ha 3eMJIe: Pa »

=3T2m/c’

Ocranoch HAUTH P. DTO MOKHO CIENIATh U3 YCIOBHS UCIBITAHUS Ha 3€MJIE, CUUTAas, YTO
OJINHAKOBBIE IPYHTHI UMEIOT OJUHAKOBBIN KOA((OULIUEHT TPEHUS.

3

41°R,
&-’-‘.T:

=0.279, roe &¢ - yckopeHne cBOOOHOTO MaIeHUs Ha 3eMIIe.
[ R
T, =272 =
Torma nckomoe Bpemsi paBHO 0279 gc.

Omeem:
T, = 2.72 R =
’ 0.279g  g¢

Kpumepuu:

e (enaHo NPEANONOKEHHE O 3aBUCUMOCTH MaKCHMAJIbHOM CKOPOCTH OT pajauyca
oBopoTa. - 4 Oama

o (CraenaHo MpeArnoyiokeHrue 00 ONTUMAILHOM MapiipyTe - 4 Gana.

[IpuBeneHo 000CHOBaHME OMTUMATBHOCTH MapIipyTa - 12 6amioB.

e Haiinen kod¢dduniveHT TpeHus (B TOM YUCIIE U HESIBHO, O€3 MPSIMOTO BBIUUCICHHUS) - 4
Oamta
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e Haiineno yckopeHue cBOOOJHOTO MajeHus Ha Mapce (B TOM 4ucle M HEsIBHO, 0e3
NPSIMOTO BBIYMCIICHHS) - 4 Oaia.

e HaiineHo MUHUMAaJIBHOE BpeMs ITOBOPOTA - 4 OaJuia.

e Eciu MmuHMManbHOE BpeMsi HE HalICHO, HO MPEIOKEH KaKOK-IN00 MapIIpyT U AJIsI HETO
paccuuTaHo Bpems - 4 Oasia.

e PeiuieHus yIOBICTBOPSIONIETO KPUTEPHUSM, NMPUBEICHHBIM BBIIIE, HET, HO IMPHUBEIACHBI
pa3yMHbIE pacCyKJeHusl, HapaBJIeHHbIC HA pEIICHUE 3aaauu - 2 Oaiia.

3anava 3.2.3 (12 6a/10B)

Ycnosue:

B npornecce nccnenoBanus 3J1eKTPOCXEMbl aBTOHOMHOTO arlnapaTa poBOAUINCH CTPECC
TECTbl Ha JIUTENbHYIO OKciulyatauuio. K akkymymaropHoil Oartapee ammapara ObLIO
napayieNIbHO IMOJKIYEHO JBa IyOunupyrommxcs (OJMHAKOBBIX) mHpuOopa. Ammepmerp,
cTosMK Tiepen OaTapeell NMEepBOHAYANBHO IOKA3al, YTO CHJA TOKa 4depe3 Oarapero, mpu
BKJIFOYEHUH JF000T0 U3 pruOopoB Obu1a pacyeTHOM lo, HO uepe3 MpoJOKUTENBHOE BpeMs MIpH
BKJIFOUEHUH OJHOI0 U3 MPUOOPOB U3MeHmnach 10 16,66% ot lo, a mpu nepexsiroueHuu Ha BTOPOn
ocTaBajlach IepBoHayasbHOW lo. MHkeHepamu OBLIO NMPENNoNOKEHO, YTO TaKOe HM3MEHEHHE
CHJIBI TOKQ BO3MOXKHO HM3-32 BOSHUKHOBEHHS ITAPA3UTHOTO COTIPOTUBIICHHUSI B KOHTAKTAX OJHOTO
u3 npubopoB. OueHuTe BEJIWYMHY 3TOTO Mapa3UTHOIO COMPOTUBIICHUS, €CIIU CONPOTUBIICHUE
npubopa R = 10 Om, a HICTOYHUK TUTAHUS UCATHHBIN.

Pewenue:
[TockonbKy UCTOYHHK UI€aTbHBINA, €r0 COMPOTUBJICHUE OYIEM CUNTATh PABHBIM HYIIIO.
=2
[ Wi
3anuiieM pacyeTHYH CHIY TOKa: R . TlockonbKy cuia TOKa M3MEHHJIACh TOJBKO IMPHU
BKJIFOYEHUU OJHOTO W3 MPUOOPOB, MOXKHO CUUTATh, YTO COMPOTHBIIEHHE BTOPOTO OCTAIOCHh
I U
Heu3MeHHBIM. Toraa Tok R+R, , pa3enuB BTOPYIO BEIWYHHY Ha MEPBYIO, U30aBUMCS OT
conpotuBiieHus. Toraa:
I, R+R I
Lo » R, =R(Z-1)=
I, R , OTKyz1a I, 50 Om.
Omeem:
I
R, =R(Z-1)=
L 50 Om
Kpumepuu:

e (rnenaHo NpEANONOKEHHE 00 YCTPOHCTBE 3JIEKTPUUYECKOM CXEMBbI, ONHCHIBAIOLICH
3ajady, WM HapuCOBaHa cxema - 2 Oaa.

[IpaBuibHO 3anKcanbl 3akoHEl OMa I TOKOB B IEPBOM U BTOPOM cllyyasx - 4 Oana.
[Tonyuena ¢opmyia 11 paBUIIBHOTO OTBETa — 4 Oasia.

[Tonmy4eH npaBUIBHBIN OTBET - 2 Oaja.

Pemenust yaoBIeTBOPSIONIETO KPUTEPUSIM, MIPUBEICHHBIM BBILIE, HET, HO MPHUBEACHbI
pasyMHBIE pacCyX/IeHUs, HallpaBJICHHbBIE HA PEICHUE 33/1a41 - 2 Oaa.
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3agaua 3.2.4 (36 6a/1710B)

Ycnosue:

Benepa nmyurie Bcero BujHa Ha HeOe B MOMEHTBI, KOTJIa YIJIOBOE PACCTOSTHUE MEKIY Heil
u CoJlHIIeM MaKCUMAJIbHO M COCTABIISIET IpuMepHO 47,7° (MOMEHTHI doHTanun). Ee Buagumas
3Be3[Hasl BEIMYMHA MIPU 3TOM COCTaBIsieT My = -4,8. B 3TOT ke MOMEHT 3Be3JHasi BeIMYMHA
n3ydaemMoro crmyTtHuka coctaBmia me = 0.8. Ouenute >(pQPEKTHBHYIO IUIOMAAb OTPAKCHUS
CIyTHHKA, €CJIK OpOuTa cIryTHUKa SOKM.

I/I3BCCTHO, 4TO I10 pa3HOCTHU BUJAUMBIX 3BC3AHBIX BEJIMYNH 00BEKTOB MOYKHO OIIpCACIINTD

OTHOIICHHE OCBEIIEHHOCTEH OT 3TUX OOBEKTOB, T.€. SHEPTHil HPUXOIAIIMX OT OOBEKTa Ha

Ly o s19me

eIMHUYHYIO TUIOMAKY. ™ .

Pagnyc opbuter 3emmnu r; = 147.18 MiH KM, pagnyc OpOMTHI B MOMEHT HAOJIIOJICHUS
Benepsl v = 108.86 muH kM., paguyc Benepsl - Ry = 6051km, chepuueckoe anbOeno Benepst
0,9. Chepuueckoe anb0e10 — OTHOIIEHHE CBETOBOTO MOTOKA OTPAKEHHOT'O BO BCE CTOPOHBI, K
[13/1al0LIEMY Ha TeJI0 CBETOBOMY IOTOKY.

Pemenne:

CouHie

3emiist

MOoOmHOCTh OCBEIICHHS MAJAIOLIEro Ha IUIOMAAKY 3aBUCUT OT TOTO CKOJBKO CBETa OT
ComH1ia oTpa3uT 0OBEKT U CKOJIBKO OT 3TOTO CBETa JOMIET J0 IUIOIIAIKH.
aP*5

Hofems |
T

|
L —
MoskHO 3ammcarb, 4YTO 4R 4w” | roe P - monmHas MOIIHOCTh HM3ITYYECHUS

Comnama, R - paccrosame ot ComHlla 70 OTpaxkaromero o0bekTa, d - paccTosHHEe OT
OTpaXkaroIero 00beKTa A0 TUIOMIAIKH, 0. -aTb0e10 00bEKTa.

Torna oTHOIIEHHE OCBENIEHHOCTEW OT BeHephl M OT CyTHUKA MOKHO 3alliCaTh, KaK:

aP*4ar’ |
L, &R 4’ 4RI 7R
s P*Scpmee 1 RISl
R = 2.51208+48=2512%6=173
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Ocranock Haitu L - paccrosiune mexny ConHuem u Benepoii. I3 pucyHka BUAHO, YTO
JUISL 3TOTO JOCTaTOYHO BOCIIOJIb30BATHCS TEOPEMOM KOCHHYCOB.
R:=R> _ +I['-20IR__ cosp

L TMIH TWIH

, peuIuMB KBaJapaTHOE ypaBHeHHWe, moiryauuMm L. BooOmie rosops,
BO3MOJKHBI J1Ba 3HaueHusd: L1=99.56 man kM m L»=98.42 MiH KM, HO IS JalbHEIIErO
paccyXIeHHs MOKHO B3SITh cpefiHee 3HaueHue L = 99 mMiH k.

Torma nuckomas IaoIagb:

3

T dr-RL R
: =4,85m
Omeem:
. 4v R r'h

5 ey

PRIC — 2
- =4,85M
(o1 4.79 110 4.89 M2, ecii IOJICTABNATE HOTyYeHHbIE 3HAUEHHUs 115 L)

Kpumepuu:

e 3anrcaHo BRIPAXKCHUE JJII MOIIHOCTH CBETA OTPAKCHHOTO 00BEKTOM - 4 Oayia

® 3amucaHO BBIPAKEHHE JUI1 OCBEIIEHHOCTH IUJIOLIAJKH OTPaKEHHBIM CBETOM - 8
0aoB.

e VYureHo ank0eo st Beneps! - 4 6aia.

ITocraBnena reoMmerpuyeckas 3ajauya JJIsl [OMCKAa PacCTOSHUE MeXAy 3emiiell u

Benepoii — 4 6amna.

Haiineno paccrosinue mexay 3emieit u Benepoii - 4 6anna.

[Tonydeno nBa oTBeTa Jyisl pacCTosiHUA — 3 Oasuia.

Pe3ynbpTaT nHTEpHIpETUPOBAH U MPAaBUIBHO BHIOPAH OJMH U3 OTBETOB — 1 Gasut.

[TonydeH mpaBUIIbHBIN OTBET - § OaIIOB.

Perienus yoBieTBOPSIOLIETO KPUTEPHUSIM, IPUBEICHHBIM BBIILIE, HET, HO IPUBEIEHBI

pa3yMHBIE pacCyXACHUs, HAITpaBJICHHBIC HA PEIICHUE 3aa4H - 2 Oasa.

3.3 3agaum nmo ¢pusuke 11 Kkaace

3amauya 3.3.1 (20 6a.510B)

Yenosue:

CryTHUK JIBMXKETCS IO reocTallMoHapHOi opoute. PakeTa, netsias ¢ 3eMiu K CIYyTHHUKY,
HaXOJUTCs Ha pacCTOAHUU B 20 KMJIOMETPOB OT ciiyTHUKA. [Ipu 3TOM cama pakeTa HaXOAUTCS Ha
MIPSIMON COEIMHAOIIEN CIYTHUK U LIEHTP 3€MJIM, a €€ CKOPOCTh HAalpaBjieHa TOYHO Ha CITYyTHUK
u paBHa 1.77 km/c. Ha kakoM MUHUMaJIbHOM PacCTOSHUU MPONAET pakeTa OT CIIyTHHKA, €CIIU
CKOpOCTH ee 0oJIbIlie He MeHsAeTCs. Bvicoma eeocmayuonapnoii opoumst 35 786 km Hao yposHem
Mops.
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Pewenue:

PaccuntaeM NHHEHHYIO CKOPOCTh CIIyTHUKA Ha
. 2aR
re0CTallMOHAPHOUN OpoHTe. TT = 3,06xm/c.
3a BpeMmsl moJieTa pakeThl CIYTHUK IPOUAET PACCTOSTHHE
MOpsAKa JECATKOB KHJIOMETPOB, YTO MHOI'O MEHBIIIE
pamuyca ero opbutbl. Takum oOpa3om Ha
MHTEPECYIOIIEM Hac MaciuTabe JBHKEHUE CIyTHUKA

MOXHO CUHUTATh HpSIMOJII/IHef/'IHbIMI/I.

Torma s pemeHus 3aga4d  JAOCTATOYHO
IIEPEUTN B CUCTEMY OTCYETA, CBS3AHHYIO C PaKETOM.
MuHrManbHOE  PACCTOSHHE MEXKIYy pPakeTod U
CIYTHHUKOM OylIeT paBHO JUIMHE IEpHeHIUKYJIsIpa,
OIyIIEHHOTO Ha IMpsAMYyK, II0 KOTOPOM JABUXKETCS
CIIyTHHK B 3TOM CHCTEME OTCYETA.

@ =H——e

S=Hcos WY *V:) 155km

Omeem:
V.
(1 = ""—hr!-
S=Heos G+ 1554y
Kpumepuu:

e (CaenaHo MPENOIOKEHUE O MPAMOIMHEHHOM MPUOIMKEHUN [UIs peleHHs 3a1a4u
- 4 Gamna.

e HaiineHna ckopocTh IBMKEHMS CIyTHHKA - 4 Oasia.

e (CrenaHo MPearoIoKEHHE O PallMOHAIBHOM BBIOOPE CUCTEMBI OTCUETA JUISl PELIECHUS
3amaud - 4 Oaiia.

e [lonyueHo BeIpaXkeHUE IS paccTosHUS - 4 Oasa.

[Tonmy4yeH mnpaBUIIBbHBIN OTBET - 4 Oana.

e PemeHuss  yIOBIETBOPSIOMIETO KpPUTEPUSM, NIPUBEIEHHBIM  BBIIIE, HET, HO
MIPUBEJICHBI pa3yMHbIE PACCYXKICHUS, HAIIPABJICHHbIEC HAa PELICHNE 3ajaud - 2 Oana.

3agaua 3.3.2 (36 6a/1J10B)

Yenosue:

Teno, pazmepamu KOTOPOrO MOKHO IIPeHEOpeUb, CheXallo ¢ TOPKH U MOIAJI0 Ha MEPTBYIO
METIII0 B HUKHEW €€ TOYKe, MOCJEe Yero mpouuio mno ayre paccrosuue L = 11.78m u copBanoce.
B kaxoi TOUKM yru IpU3eMIINIIOCh TENO, €CIU paauyc MEpTBOM netiau R = Sm?

Pewenue:
[Ipu BHHMaTEIbHOM aHAJIU3€ YCIOBHSI MOKHO YBUAETh, uTo L/R=2.356=3/4n, T.e. Teno

CPBIBACTCA B TOYKE HaXOJSIIEHCs IO YIJIoM a = 45° ot LHCHTpA OKPYKHOCTHU.

3aHI/IH_I€M, C MOMOMIBIO BTOPOI'0 3aKOHA HrroToHa BCJIIMYMHY CKOPOCTHU B MOMCHT OTphbIBA:
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mv’

= Mg SINC 7= : v
, oTKyzma " ~ERSIRC HanbapieHa 9Ta CKOPOCTH 110 KACATENBHON K OKPYXKHOCTH,
T.€. IOJT yIJIoM 45° K TOPU30HTY.

BBG,I[GM CUCTEMY KOOpAUHAT C HEHTPOM B LICHTPEC OKPY>KHOCTH. Teno CPBIBACTCs B TOYKE
S22
(R2 ,R2)

YpaBHeHue 1mapadoJIbl 715 ToJieTa Teaa OyAeT BRIMISACTh CICIYIONTUM 00pa3oM:

i

<2 .
=-—23x —x+—R
wx) > x-x 5

[Ipu 3TOM ypaBHEHHE MEPTBOM NETIIN:

}I_': l=.||“'?: _x':
dopMallbHBIM pellieHueM OyaeT pelleHue ypaBHeHHs 4 CTENeHU NAJIs HAXOXKIACHUS
KOOPJMHAT MepecedeHus napadosibl U OKPY>KHOCTH.

[ﬁ ) J“

-—x -x+—R

%x; +—2fxi—x:—ﬁﬁx+%=ﬁz—x:
2 . 2.2, R?

i ] _—=

TR f2Re 3

N2 . R

. 2
RG] Tl LP LY
X 2 X 4

[IpocTo Tak pemuTh Takoe ypaBHEHUE JOCTATOYHO CI0KHO, OJJHAKO, €CTh JIBA BaXKHBIX
COOOpaKeHHUs.
BO'HepBI)IX, MOXXHO 3aMCTUTb, YTO YPAaBHCHHUC HEC COACPKUT KBAAPATHUYHOIO HYICHA H
CUMMETPUYHO OTHOCUTEIBLHO HETO.

2
Bo-BTOpBIX, OJJMH W3 KOPHEH 3TOTO ypaBHEHHs MBI 3HaeM: X1 = 2 . MOXHO yBHIETb,

qTo

)
—R
X2 =~ 2 TaK KC ABJIACTCA KOPHEM 3TOI'0 YpABHCHHA.
HO,Z[CTaBI/IB HaﬁHCHHBIﬁ KOpPCHb B YPABHCHHC napa6om>1, Hafl)leM " BTOPYIO KOOPAUHATY

)

R
nepeceyeHus: y, = - 2

I[OBOJ'IBHO HHTCPCCHO, UYTO 3TO AUAMCTPAJIbHO IPOTUBOIIOJIOKHASA TOYKA OKPYKHOCTH.

[Ipu 5TOM OTBET HE 3aBUCHUT OT YCKOPEHHMs CBOOOIHOTO maaeHus. Heobxoammo ToabKo, 4TOOBI
3TO YCKOpPEHHUE OBLIO U OBLIIO OHOPOIHBIM.
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Omeem:
JlnameTpalibHO MPOTUBOIIOJIOKHASL TOYKA, K TOYKE OTPBIBA, PACIIOJIOKEHHAS MO YIJIOM
45° BHM3y MEpPTBOM TETIIH.

Kpumepuu:

Haiinena Touka otpeiBa - 6 6aJuIoB.

[Tonmy4yeHo ypaBHEHUE JUIsl CKOPOCTH B TOUKE OTphIBa - 4 Oaa.

[TonydeHo ypaBHeHHE TPACKTOPUU Tella MOCie OTphIBa - 6 0aIoB.

Hanmcano ycinoBue CTOIKHOBEHUS Tela ¢ MEPTBOU NETIIEH Mmocie OTphIBa - 8 OaoB.
N3 storo ycnoBus HaiiieHO perieHue — § 6aJioB.

[IpuBeneH n MHTEPIPETUPOBAH MPABMWIbHBIN OTBET — 4 Oasia

Pemenust yaoBIeTBOPSIONIETO KPUTEPUSIM, MPUBEACHHBIM BBIIIE, HET, HO MPHUBEACHbI
pa3yMHBIE pacCyXACHUS HAIPaBJICHHbIC HA pEIICHUE 3a1a4H - 2 Oasa.

3amaua 3.3.3 (20 6am10B)

Yecnosue:

B mpouecce uccnenoBanus 31€KTPOCXEMBI MAPCOX0/a MPOBOAMIIACH CTPECC TECThI HA
JUINTEIbHYIO0 SKCIuTyaTanuio. K HewpeanbHON akkyMmynsiTOpHOM OaTapee mapcoxonaa ObuIo
napajyieIbHO  MOJAKIIOYEHO JBa IyOnupyrommxcs (OAWHAKOBBIX) NpHOOpa. AmIepMmerp,
CTOALIUI Tmepen Oarapeeil MepBOHAYANBHO IOKa3aj, YTO CHJIA TOKa 4Yepe3 Oarapero, MpH
BKJIIOYCHHUU JI000TO mpubopa Oblla pacyeTHOW, HO uepe3 MpPOJOIDKHTEIBHOE BpeMsl MpH
BKJIFOUEHUU OJIHOTO U3 MPUOOPOB M3MEeHMIACh 0 18% OT pacueTHOi, a Mpu NepeKIIoUYeHUN Ha
BTOPOM ocTaniack UCXOoAHOU. [Ipu BKIItOUeHNH OTHOBPEMEHHO JIBYX MPUOOPOB CHila TOKA CcTaja
MPEBBIIATh pacueTHYIO (s ogHoro npudopa) Ha 14.9% . UHxeHepaMu ObUIO MPEATIONIONKEHO,
4YTO TaKOC UBMCHCHHEC CUJIBI TOKA BO3MOXXHO M3-3a BOBHUKHOBCHHS MMApPa3UTHOI'O COIIPOTUBJICHUA
B KOHTaKTax OJHOro M3 NnpuOopoB. OIEHHUTE BEIMYUHY 3TOTO Mapa3UTHOIO CONPOTHUBICHMS,
eciiu conpotusiieHue npudopa R =10 Om.

Pewenue:
i v
[ T o
3anuieM pacueTHYIO CUJIy TOKa: R+t | rne r - CONPOTUBIIEHUE aKKyMYJISTOPHON
Garapeu.
= Dr
9 . R+R_ +1
3anuuiemM CHIy TOKa IIPH BKJIFOYEHUH HEUCIIPABHOM LEIN: "
I, = U
- IE + Rar FE‘
-[—}+ T
3anuiieM cuily ToKa MpH BKIIFOYEHHUHU Cpa3y ABYX MPUOOPOB: R+ Ry,
[IpeoOpasys 3TH ypaBHEHHS 3aIUIIEM:
oou RIE+R_)
I I, R,+2R
o u
A
Ly
g = 11
Ly
PaznenuB nepBoe ypaBHEHHE Ha BTOPOE U 0003HAYMB KaK Lo MOJIyYMM KBaJApaTHOE

ypaBHEHHE HA UICKOMYIO BEJTMUUHY:

69



R==R+R,1-==
I"a 50 Om. B JAHHOM CJIy4ae, OTPHUIATEIbHBIM KOPEHb MBI OTOPOCHIIM, KaK HE
UMEIOIINH (PU3NUECKOTO CMBICIA.

Omeem:

R=-R+R I—i

& 50 Om

Kpumepuu:
e (enaHo MpeanoyiokKeHUue 00 YCTPONUCTBE ANEKTPUUECKON  CXEMBI,
OIMCHIBAIONICH 3a/1auy UM HapucoBaHa cxema - 4 Gaa.

e [IpaBmibHO 3anucanbl 3aKoHbI OMa JUIst TOKOB - 4 Gaa.

e [lomy4eHO BBIpa)KEHHUE ONUCHIBAIOIIEE TPABUIIBHBINA OTBET - 8 OaoB.

e [lonyuyeH mpaBWIbHBIN YKCIOBOI OTBET — 4 Oama

e PemieHus yHOBIETBOPSAIOUIETO KPUTEPUSAM, TPUBEJCHHBIM BBIIIE, HET, HO
MIPUBEJICHBI pa3yMHBIC PACCYKICHNUS, HAIIPABIICHHBIC HA PEIICHUE 3a1a4H - 2 Oajuia.

3apava 3.3.4 (24 6as1a)

Ycnosue:

Boxkpyr 3emin o oHO# reocTarimoHapHON OpOUTe IBUKYTCS YEThIPE CITYTHUKA TAK, 9TO
OHH Bcerjia 00pa3yroT BeplIuHbI kKBaapata. OJIMH U3 CIyTHUKOB OJTHOBPEMEHHO MePEChUIAET JIBa
OJIMHAKOBBIX CUTHAJIA HA JPYTrON CITYTHUK, PACHOJIOKEHHBIM MO AMArOHAIM OT HEro: MEPBBIM
CUTHAJ 4epe3 CIYTHUK, HAXOMSIIUNCS MO HAIlPaBJICHUIO OPOUTAIBLHOTO ABM)KEHUS, a BTOPOI
Yyepe3 CHYTHUK HaXOIAIIUKCA TPOTHB HAMPABICHHUS OPOUTAIBHOTO JBIKEHUS. CIyTHHUKH
nepenalT IPUHATHIN curHan 6e3 u3meHeHuid. OIeHUTe 3aJIepPKKY BPEMEHHU MEXy MpUEeMaMH
STUX CHUTHAJOB, TpeHeOperas BPEMEHEM IMEPEChUIKM CHTHajla CIyTHUKaMu. HyxHO 1
YUUTBIBATH 3Ty 3aJ€pKKY B pacuerax WIA MOXHO CYHTaTb, YTO CHUTHAIBl HPUXOIAT
OJIHOBpeMeHHO? Bvicoma eceocmayuonapHotl opoumul 35 786 km HAO ypoeHem MOpA.

Pewenue:
3ajiepKKa BpeMEHH BO3HUKACT U3-3a JBWKEHUS CITYTHUKOB BOKPYT 3€MJIH.
Jlna oueHku Oy/ieM CYUTaTh, UTO PACCTOSIHHE, KOTOPOE MPOUIYT CITyTHUKH 32 BpeMs Mepeaadu
CUTHaJIa MHOT'O MEHBIIIE PaJiyca OpOUTHI.
Wt

1 =—
O0603Ha4NM yrou R
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Bocnonp30BaBIIMCE TEOPEMON CUHYCOB JUIsl TPEYTOJIBHUKOB IIPUBEJCHHBIX Ha PUCYHKE,
R L R L,

Py i P Py [} 4 -
SIHEE+?} sm(?—ﬂ} SIH(E_?} sin{—+0x)

IIOJIyYUM z JUI BTOPOTO.

JAJI1 OAHOIO Jiyda U
Wi

0 =—
Tornma, yauThIBas, 4To yroJ R <<1, MOXHO yIPOCHTE:

2R,
a.
I+—
a+3)
2R _,
-y
2 , 9TO B CBOIO OY€pe/Ib MOKHO IPUOIHN3NUTH KAK:
L =-2R(1+ "%}
iy
L =+2R0-2 a2t L
2, Temeph yYUTHIBAS, UTO R (Hy>XHO y4ecTh, 4TO B K&KIOM ciIy4ae t= ¢ pasHoe,
TIOJTYYHM:
VL
L =+2R(1+ —1
. +5 57
L= '\E‘E‘{I - &}

ek mocie mpeoOpa3oBaHus:

2R v
L = A2 = 2R(1+—)
Q _L} 2
2
L, = 2R -ﬂ,"f.refl-zi}
14— '
( 2;.'}
Otkyna:
¥
AL =-2R— .
¢ | Temepb YYTE€M, UYTO KXKIBIA Jyd MPOXOAUT TaKOE pPACCTOSHUE JIBAXKIbI,
COOTBETCTBEHHO MCKOMOE BPEMS 3aJICPIKKH:
¥
At =2.2R

3

[e

CKopocTh CIyTHHKa Ha TeOCTAallMOHAPHON OpOWTE IJIETKO OLIEHUTh, CUHUTAs TEPUOJ
oOpareHust paBHBIM MEPUOY 0OpaIeHus 3eMITH:

2R
F= =
T 3.1km/c
4 IR
At = iﬂ-m*‘c
Torna nuckomoe Bpemsi: eT , JIETKO MOHO YBUJETh, YTO 110 CPABHEHUIO
2.f2R
. T = -"II'_ = 00 .
CO BpEMEHEM, 3a KOTOPOE JOMIET CHIHAI: e 9Ta BEIMYMHA KpaiiHe Majia, OIHaKO

Ja’X€ OHa MOXET UMCTh 3HAYCHUC B 0COOEHHO YYBCTBUTCIIBHBIX OKCIICPUMEHTAX.

Omeem:
412 R

';'r g0 e

T , 3aJIep’)KKa COCTaBJISIET OJHY JAECATUTBICIUYHYIO MPOIEHTa OT
BPEMEHH, 32 KOTOPOE MPOXOAUT CUTHAI U MOXKET UTPATh POJIb TOJBKO B JOCTATOYHO TOYHBIX
AKCTIEPUMEHTAX.

AT =

Kpumepuu:
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e [IpuBeneHa ¢usndeckas NpUYMHA BOSHUKHOBEHHS pasHHMIIBI B 33/IEpPIKKE
BpPEMEHU NMPOXOXKACHUS CcUrHana — 4 Gaa.

e 3anucana GOpMyIHMPOBKA T€OMETPHUUECKON 3ama4u, peuieHue KOTOpOM
HEOO0XOAUMO JUIsl pelIeHus 3a1a4u — 4 OaoB.

[ J

e (CremaHo MPEeAnoaoKEeHNE O HAIMYUH MaJIoro mapaMerpa - 4 6aua.

[ J

e 3ajauva pelieHa ¢ paslioKEHUEM JI0 TIEPBOW CTEMEHUW M0 MajoMy mapamerpy - 8
OaJIyIoB.

[

e Pa3HuIa BO BpEMEHU COOTHECEHA CO BPEMEHEM 3aJICP>KKH M TPUBEACHO Pa3yMHOE
00BSICHEHUE TOTO BAXKHO JIM YUYUTBIBATH ATy 3aJEPiKKY - 4 Oaria.

e PecumieHMs  yAOBJIETBOPSIOIIETO KPUTEPHUSM, IPUBEICHHBIM  BBIIIE, HET, HO
IIPUBEJICHBI pa3yMHBIE PACCYXJIEHUS HAIlpaBJICHHbIC HA PElIeHUe 3a1auu - 2 Oana.

3.4 3agaun no undopmatuke (120 MuH.)

3agaua 3.4.1 (6 6an10B)

Ycnosue:

B nexe no ynakoBke KOHEYHON MPOAYKIIMH Ha 3aBOJIE IO MIPOU3BOJICTBY MeOenu poOoT-

MaHHUITYJIATOP MOATOTABIMBAET TOBApP K OTrpy3ke. KoHTelHHephl ¢ ayeMeHTamMH, U3 KOTOPBIX
yIIaKOBBIBAETCS Ta WM MHAs €IWHUIA MEOEIH, PAcIONOKEeHbl TaK, YTO pOOOT BMECTE C HUMU
oOpa3yer kpyr. Kaxxngas nmo3uius, riae MoxeT ObITh pacnoJioKeH KOHTEHHep, IPOHyMepoBaHa
IIPOTUB YacCOBOM CTpEJIKH. MaHUIYIATOP YCTaHOBJIEH B NO3UIMM 1, CIIpaBa OT HErO HaXOJIUTCS
KOHTEIHEep ¢ MOo3HULMEN 2, ciieBa — KOHTEHHEp ¢ MO3ULHMEH n.
B kaxx710M 1-0M KOHTeltHepe HaX0IUTCsI C1 ONPEIesIEHHOT 0 TUIIa 3JIEMEHTOB. Bo Bpems onepauunit
10 OTTPY3Ke pOOOT MOXKET JOCTaBaTh U3 KOHTEHHEPOB 1O OJHOMY 3JI€MEHTY. J{JIMHBI 3BEHbEB
MaHUMyJISTOpa XBaTaeT TOJNBbKO, YTOOBI JOCTHYb k-TO KOHTEitHepa Mo MpaByIO WJIH MO JIEBYIO
CTOpOHY OT poOoTa. Eciiu Bo BpeMs omepaiuii 1o oTrpy3ke KakoW-To KOHTEHHEp CTaHOBUTCS
IIyCTBIM, OH OTIIPABIISIETCS B IPOU3BOJICTBEHHBIX 1I€X, & KPYI KOHTEUHEPOB CY’KAETCA.

5 ey

)
j\&@ @ j\&@

Onepaum{ H3BJICUCHUSA 3JICMCHTA U MCPCMCIICHUS €T0O B 30HY YIIAKOBKU MaHUITYJIATOPOM
3aHUMAeET | MUHYTY.

B kaxoii-T0 MOMEHT BpEMEHHU B 1I€X 110 YIAKOBKE MPHUILIET 3apOC U3 MPOU3BOJICTBEHHOTO
1exa 0cBOOOANTh KOHTEHHEP C OMpEe/IeICHHBIM THIIOM 3J1eMEeHTOB. Heo0XoaumMo onpenenurs,
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KaKo€ MMHUMAJIBHOE KOJIMYECTBO BPEMEHU HEOOXOAMMO MaHMIYJIATOPY, 4TOOBI OCBOOOAMTH
3alPOLICHHBIN KOHTEUHED, HAXOAAIIUNCA Ha TEKYIMIA MOMEHT B ITO3ULIMU 110, HOMEPOM mm
®opMaT BXOJHBIX JAHHBIX:
B mepBoii cTpoke BXOAHBIX (DaliIoB COAEPKUTCS TPU pa3AeiCHHBIX MPOOETIOM LEJbIX
gucia n, K, m (2<n<25, 1<k<n, 2<m<n).
Bo BTOpOIi CTpOKE COACPKHUTCS N pa3AeICHHBIX MPOOESIIOM YKCel, e Ha I-if mo3unumu crout hihi
(1<hi<10000) — KOIHYECTBO 3JIEMEHTOB B i-OM KOHTEHHEPE.
®opMaT BXOJHBIX JAHHBIX:

BriBenmuTe OJHO 4YHCIIO — MHHUMAJIbHOE KOJIMYECTBO BPEMEHH, HEOOXOAMMOE st
0CBOOOXKICHHS] KOHTEHHEpa 10 HOMEPOM m.
3ameuaHue:

B nepBom npumepe MaHUITYISTOP HE MOKET Cpa3y JOCTUTHYTH 10 KOHTEUHEPA, TOATOMY
JUTSl Hayajia eMy HY)KHO TIOTPaTUTh 2 MUHYTHI, YTOOBI OCBOOOIUTH KOHTEHHED 1O HOMEPOM 3.
[Tocne 3TOro MaHUIYJIATOP YHKE MOMKET BBITPY3UTh HYKHBI KOHTEUHED, IOTPATUB S MUHYT.
Bo BTOpOM npuMepe MaHUIYJIATOP Cpa3y MOXKET 32 6 MUHYT BBITPY3UTh KOHTEHHED.
Sample Input 1:
6 2 4
10 325 4 4

Sample Output 1:
7

Sample Input 2:
515
14826

Sample Output 2:
6

Cnocob oyenxu pabomol:
J171s reHepany TeCTOB U IPOBEPKH PE3YIbTaTa UCIIONIB3YETCs CIASNYIONIHNI KO Ha S3bIKE
Python:

import random
from heapg import heappush, heappop

def generate():
return ["6 2 4\nl0 3 2 5 4 4\n", "5 1 5\nl 4 8 2 6\n"]

def solve (dataset):
dataset = dataset.splitlines()
n, k, m = map(int, dataset[0].split())
m=m - 1
health = list (map(int, dataset[l].split()))

heap = []
r ans = 0
last = k
for i in range(l, last + 1):
heappush (heap, health[il])
while last < m:
r ans += heappop (heap)
last = last + 1
heappush (heap, health[last])

heap = []
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1 ans =0
last = n - k
for i in range(last, n):
heappush (heap, health[i])
while last > m:
1 ans += heappop (heap)
last = last - 1
heappush (heap, health[last])

return str(min(l ans, r ans) + health[m])

def check(reply, clue):
return int (reply) == int (clue)

Perrennie Ha s3p1ke CH++:

#include <iostream>
#include <vector>
#include <set>
#include <cmath>
#include <cstdio>

using namespace std;

int main() {
int n, k, m;
cin >> n >> k >> m;
vector <int> health(n + 1);
for (int 1 = 1; 1 <= n; 1i++) {
scanf ("$d ", &health[i]);
}

multiset <int> heap;
int r ans = 0;

int last = k + 1;

for (int 1 = 2; 1 <= last; i++) {
heap.insert (health[i]);

}

while (last < m) {
r ans += * (heap.begin());
heap.erase (heap.begin());
heap.insert (health[++1last]);

}

heap.clear();

int 1 ans = 0;

last = n - k + 1;

for (int i = n; 1 >= last; i--) {
heap.insert (health[i]);

}

while (last > m) {
1 ans += * (heap.begin());
heap.erase (heap.begin()) ;
heap.insert (health[--last]);
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cout << min(l ans, r_ ans) + health[m] << endl;

3agaua 3.4.2 (9 6as1;10B)
Yenosue:

JIaHHBIH Iar OTIIMYAETCs OT MPEAbIIYIIETo (HOPMYTUPOBKOM OrpaHMYCHH HAa BXOJHbIC

nansele. [lepen npoBepkoil pemenus 3agauu ¢ GOPMYJIUPOBKON OrpaHUMYEHUH M3 3TOrO Ilara,
yOeIUTeCh, YTO 3TO PEIICHHE MPOXOAUT U Ha MPEIbIIyIIeM IIare.
B nexe mo ymakoBke KOHEYHOM NPOJYKLMH Ha 3aBOJE IO IPOM3BOACTBY Mebenu poOoT-
MaHHUITYJIATOP MOATOTaBIMBAECT TOBApP K OTrpy3ke. KOHTEHHeEpHI ¢ ajeMEeHTaMH, U3 KOTOPBIX
YIAKOBBIBAETCS Ta WIM MHAsl €MHULA MeOEen, pacloyIoKeHbl TaK, YTO poOOT BMECTE ¢ HUMHU
obpasyer kpyr. Kaxnas mo3unusi, riae MOKET ObITh PacIioyioKeH KOHTEHHEp, MPOHyMepoBaHa
IIPOTUB YaCOBOM CTPEJIKH. MaHUIYIATOP YCTaHOBJIEH B IO3ULMM 1, CIIpaBa OT HEro HaXOJIUTCS
KOHTEIHEep ¢ MOo3ULMEN 2, ciieBa — KOHTEHHEp ¢ MO3ULUEH n.

B kaxom i-oM KOHTeHfHepe HaXOAUTCS Cl ONPENENIEHHOro THIA 3JeMEeHTOB. Bo Bpems
oreparuii no oTrpy3ke poOOT MOXKET 10CTaBaTh U3 KOHTEWHEPOB 110 OJJTHOMY 3JIeMEHTY. JlJTUHBI
3BEHbEB MAHUITYJIATOPA XBATACT TOJIBKO, YTOOBI 1OCTUYb K-ro KOHTEHHepa M0 NpaByro WIM IO
JIEBYI0O CTOpPOHY OT poOota. Eciu Bo Bpemsi omepanuii Mo OTTPpYy3Ke KaKOH-TO KOHTEHHEp
CTAaHOBUTCS IIYCTBIM, OH OTIPABJIAETCA B IPOU3BOJACTBEHHBIX LIE€X, a KPYr KOHTEHHEPOB

Cy)KaeTcs.

d)

> o) &
‘ P f\b@

1

Onepanys U3BIEUYEHUS JIEMEHTA U IEPEMEILIEHNUS €T0 B 30HY YIIAaKOBKH MaHUITYJIITOPOM
3aHUMaeT | MUHYTY.

B kaxo0i1-T0O MOMEHT BpEMEHHU B LI€X 10 YIIAKOBKE IPHUILET 3aPOC U3 IPOU3BOICTBEHHOT O
1exa 0CBOOOANTh KOHTEHHEP C OMpEe/IeIeHHBIM THIIOM 3J1eMEeHTOB. Heo0Xoaumo onpenenurs,
Kakoe€ MMHUMAJIbHOE KOJIMYECTBO BPEMEHHM HEOOXOJMMO MaHMIYJISATOPY, YTOOBI OCBOOOAMTH
3alpOUIEHHBIN KOHTEHHEP, HaXOIAIIMICA Ha TEKYIIUH MOMEHT B IO3ULIUH I10J HOMEPOM M

dopmMaT BXOAHBIX JAHHBIX:

B mepBoii cTpoke BXOAHBIX (DailIoB COMEPIKUTCS TPU Pa3ACNICHHBIX MPOOETIOM IETbIX
gucia nn, kk, mm (2<n<500, 1<k<n, 2<m<n).

Bo BTOpOI# CTpOKE COMEPKUTCS N Pa3ACICHHBIX MPOOEIOM Yrcer, e Ha 1-i mo3uiuu cTouT hihi
(1<hi<10000) — KOTMUYECTBO 3JIEMEHTOB B 1-OM KOHTCHHEPE.

dopmMaT BXOJAHbIX JAHHBIX:

BbiBenuTe OAHO YMCIO — MHMHHUMAJIBHOE KOJMYECTBO BPEMEHH, HEOOXOIMMOE JUIS
OCBOOOKCHHS KOHTEHHEPA MOJI HOMEPOM M.
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3ameuanue:

B nepBom npumMepe MaHUIYJIATOP HE MOKET Cpa3y JOCTUTHYTH 10 KOHTEHHEPA, IOATOMY
JUIs Hadajla €My HY’KHO MOTPaTHTh 2 MUHYTBI, YTOObI OCBOOOANUTH KOHTEHHED MOA HOMEPOM 3.
ITocne 3TOro MaHUITYJIATOP YK€ MOXKET BBITPY3UTh HYKHBI KOHTEHHED, IOTPATUB 5 MUHYT.

Bo BTOpOM IIpuMEpe MaHUIYJIATOP Cpa3y MOKET 32 6 MUHYT BBITPY3UTh KOHTEHHED.

Sample Input 1:
6 2 4
10 3 2 5 4 4

Sample Output 1:
7

Sample Input 2:
515
14826

Sample Output 2:
6

Cnocob oyenxu pabomol:
J1J1s TeHepaiuy TECTOB M TIPOBEPKH PE3YIIbTaTa UCIIOJIB3YETCS CICIYIONIHMA KO Ha S3BIKE
Python:

import random
from heapg import heappush, heappop

def generate():
return ["6 2 4\nl0 3 2 5 4 4\n", "5 1 5\nl 4 8 2 6\n"]

def solve(dataset):

dataset = dataset.splitlines()
n, k, m = map(int, dataset[0].split())
m=m - 1

health = list (map(int, dataset[l].split()))

heap = []
r ans = 0
last = k
for i in range(l, last + 1):
heappush (heap, health[i])
while last < m:
r ans += heappop (heap)
last = last + 1
heappush (heap, health[last])

heap = []
1l ans =0
last = n - k
for i in range(last, n):
heappush (heap, health[i])
while last > m:
1 ans += heappop (heap)
last = last - 1
heappush (heap, health[last])

return str(min(l ans, r ans) + health[m])
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def check(reply, clue):
return int (reply) == int (clue)

Pemrenne Ha s3p1ke C++:

from heapg import heappush, heappop

n, k, m =
m=m - 1
health = list (map(int, input().split()))

map (int, input () .split())

heap = []
r ans = 0
last = k
for i in range(l, last + 1):
heappush (heap, health[il])
while last < m:
r ans += heappop (heap)
last = last + 1
heappush (heap, health[last])

heap = []
1l ans =0
last = n - k
for i in range(last, n):
heappush (heap, health([i])
while last > m:
1 ans += heappop (heap)
last = last - 1
heappush (heap, health[last])

print (min(l ans, r ans) + health[m])

3agaua 3.4.3 (15 6as10B)

JIaHHBIHN Iar OTIUYAETCs OT MPEeABIAYIIero GopMyIUPOBKONM OrpaHUYECHUI Ha BXOIHBIE
nanssle. [lepen mpoBepkoil perieHus 3agauu ¢ GOpMYyJIUPOBKOM OrpaHUYEHUN U3 3TOTO 1Iara,
y0eauTech, 4TO 3TO pelIeHUE MPOXOANUT U Ha MPEABLAYIIEM IIare.

B nexe mo ynmakoBke KOHEYHOUW MPOYKIIMK HA 3aBOJIE 11O MPOU3BOJICTBY MeOen poooT-
MaHUIYJISTOP MOATOTAaBIMBAET TOBApP K OTrpy3ke. KoHTelHephl ¢ 3jeMeHTaMH, U3 KOTOPBIX
YIaKOBBIBACTCS Ta WJIM WHAs €IMHUIIA MEOEeJTH, PaCIlONOKEHbI TaK, 9YTO POOOT BMECTE ¢ HUMHU
obpa3zyer kpyr. Kaxxmgas mo3urus, rjae MOXKeT ObITh pachoioKeH KOHTEHHep, MpoHyMepoBaHa
MPOTUB YaCOBOM CTpeNKU. MaHUIYyJIATOpP YCTAaHOBJIEH B MO3UIIMM 1, ClIpaBa OT HETO HaXOAUTCS
KOHTEWHEep ¢ Mo3ULKe 2, clieBa — KOHTEMHED € MO3UIIMEH n.

B kaxmoM 1-oM KOHTEHEpe HaXOAUTCS C1 OMPENeIEHHOTO THIa YJIEMEHTOB. Bo Bpems
oTiepariii mo oTrpy3ke podOT MOXKET JI0CTaBaTh U3 KOHTEHHEPOB IO OJTHOMY dJIeMEHTY. JITHHBI
3BEHbEB MAHMITYJISITOPA XBATAET TOJIBKO, YTOOBI JOCTUYb K-TO KOHTEHEpa MO MPaByIO WM IO
JEBYI0 CTOpPOHY OT poOorta. Eciu Bo Bpems omeparuii mo OTrpy3ke KaKoOH-TO KOHTEWHeEp
CTAHOBUTCS MYCTbIM, OH OTIPABIISIETCS B MPOU3BOJCTBEHHBIX I1IE€X, & KPYyr KOHTEHMHEPOB
CY>KaeTCs.

77



1

Omnepanus U3BJICYCHHS DJIEMEHTA U TIEPEMEIICHHUS €TO B 30HY YIAaKOBKH MAaHUITYJIATOPOM
3aHUMaeT | MUHYTY.

B Kkakoii-To MOMEHT BPEMEHH B II€X 10 YITAKOBKE MPHILEI 3aIPOC U3 IPOU3BOICTBEHHOTO
1[exa 0CBOOOJNTh KOHTEHHED C OIpPEICIICHHBIM THIIOM 3JeMeHTOB. HeoOXxomumo omnpenesuTsb,
Kakoe MHHHUMAJIbHOE KOJMYECTBO BPEMEHHM HEOOXOAWMO MaHUIYJIATOPY, YTOOBI OCBOOOIUTH
3aIPOIICHHBINA KOHTEHHEP, HAXOSIIUICS HA TEKYIIIUHA MOMEHT B TIO3HIIUH 1101 HOMEPOM M

@opMaT BXOIHBIX TAHHBIX:

B mepBoii cTpoke BXOAHBIX (DalIOB COAEPKUTCS TPU Pa3ACiICHHBIX MPOOEIOM IEJIbIX
gucia nn, kk, mm (2<n<100000, 1<k<n, 2<m<n).

Bo BTOpOI cTpOKe coepKUTCS N pa3AelIieHHBIX MPOOETIOM YKCe, TIe Ha i-if mo3uiuu cTouT hihi
(1<hi<10000) — KOIUYECTBO IEMEHTOB B 1i-OM KOHTEHHEpE.

®opmMaT BXOTHBIX TaHHBIX:

BeiBenuTe OAHO YMCIO — MHHHUMAQIBHOE KOJHYECTBO BPEMEHH, HEOOXOIMMOE IS
0CBOOOXKICHHSI KOHTEHHEepa o] HOMEPOM m.

3amevanue:

B nepBom npumMepe MaHUTTYJIATOP HE MOKET Cpa3y JOCTUTHYTH /10 KOHTEITHEPA, TOITOMY
JUIS Hayaja eMy HYXKHO MOTPATUTh 2 MUHYTHI, YTOOBI OCBOOOAUTH KOHTEWHEpP MO/l HOMEPOM 3.
[Tocne 5TOro MaHUMYIATOP YK€ MOXKET BHITPY3UTh HY)KHBIA KOHTEHHEp, TOTPATUB 5 MUHYT.

Bo BTOpOM npuMepe MaHUIYJIATOP Cpa3y MOXKET 32 6 MUHYT BBITPY3UTh KOHTEHHED.

Sample Input 1:
6 2 4
10 3 2 5 4 4

Sample Output 1:
7

Sample Input 2:
515
14826

Sample Output 2:
6
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Cnocob oyenxu pabomol:
J1Jis TeHepaiy TECTOB U IPOBEPKH PE3YIIbTaTa UCIIOIB3YETCS CISIYIONINA KO Ha S3bIKE

Python:

import random
from heapg import heappush, heappop

def generate():
return ["6 2 4\nl0 3 2 5 4 4\n", "5 1 5\nl 4 8 2 6\n"]

def solve (dataset):
dataset = dataset.splitlines()
n, k, m = map(int, dataset[0].split{())
m=m - 1
health = list (map(int, dataset[1l].split()))

heap = []
r ans = 0
last = k
for i in range(l, last + 1):
heappush (heap, health[il])
while last < m:
r ans += heappop (heap)
last = last + 1
heappush (heap, health[last])

heap = []
1l ans =0
last = n - k
for i in range(last, n):
heappush (heap, health[il])
while last > m:
1 ans += heappop (heap)
last = last - 1
heappush (heap, health[last])

return str(min(l ans, r ans) + health[m])

def check(reply, clue):
return int (reply) == int (clue)

Pertennie na si3pike C++:

#include <iostream>
#include <vector>
#include <set>
#include <cmath>
#include <cstdio>

using namespace std;

int main () {
int n, k, m;
cin >> n >> k >> m;
vector <int> health(n + 1);
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for (int i = 1; 1 <= n; i++) {
scanf ("$d ", &health[i]);

multiset <int> heap;

int r ans = 0;

int last = k + 1;

for (int 1 = 2; 1 <= last; 1i++) {
heap.insert (health[i]);

}

while (last < m) {
r ans += * (heap.begin());
heap.erase (heap.begin());
heap.insert (health[++1last]);

heap.clear();

int 1 ans = 0;

last = n - k + 1;

for (int 1 = n; 1 >= last; i--) {
heap.insert (health[i]) ;

}

while (last > m) {
1 ans += * (heap.begin());
heap.erase (heap.begin());
heap.insert (health[--1last]);

cout << min(l ans, r ans) + health[m] << endl;

3agaua 3.4.4 (10 6a10B)
Ycnosue:

[lepenaua unpopmanuu ot Llenrpa [lnanuposanus Muccuu (LIIIM) 1o po6ota Ha Mapce
IIPOUCXOIUT NakeTamu. [lakeTsl mepenaroTcs B BUAE MacCUBa, KX /bl TaKET IPEJICTaBIISIET U3
ce0s 11e510e MOJIOKUTENbHOE 4ucio. [lakeTbl AOXOIAT ¢ pa3HOM CKOPOCTBbIO, U M3-3a 3TOTO
CYIIECTBYET OJ{Ha NMpobyieMa — OHU MOTYT MOMEHAThCS MecTamu. Ho MbI skuBEM B Oyayiiem, U
HE BCE YK TaK IUIOXO: TAPAaHTUPYETCS, YTO IMAKET MOT TOMEHATHCSA TOJIBKO C OJHUM M3 COCETHUX
[IAKETOB (IIOCJIE YEero 3T 2 MaKeTa HE MOIVIM Jalblle IOMEHATHCA MECTaMU C HOBBIMHU
COCEJISIMH ).

I'mae L{IIM Hamo mpUroToBUTH OTYET, MO3TOMY €My HAJI0 y3HaTh, KAKOW MOXKET OBbITh
MaKCUMaJIbHOE 3HAYCHHE CYMMBI, BRIYHCICHHOM TI0 cienytomei ¢popmyre: al xor a2 + a3 xor a4
+ ... + an—Ixor an, roe xor - mobutoBoe wuckmouatomee MJIN. MiMeHHO Bam MpeaCTOUT
BBIYMCIIMTH 3TO 3HAYEHHUE.

@opMaT BXOIHBIX TaHHBIX:

B mepBoii cTpoke maHO Menoe MONOKHTENbHOE ducio nn (2<N<20) — KoiIn4ecTBO
3JIEMEHTOB MacCuBa. [ 'apaHTHUpyeTCs, YTO OHO YETHOE.
Crnenyromiasi cTpoka COACPKUT N YUCET — U3HAYAIbHO 3a/JaHHBIA MACCHB.
Bce uncna nonoxxutenbHble U HE TpeBocxoAsT 1075,

®opMaT BXOIHBIX JAHHBIX:

BriBenure OOHO YHMCIO — MaKCUMalIbHOE 3HAYEHUE CYMMBI, BBIYHCIICHHBIN
BBIIIIEONMCAHHBIM CIIOCOOOM.
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3ameuanue:

PaccmoTpuM npumepsl.
MaccuB B iepBoM NpuUMep, IPU KOTOPOM JIOCTUTaeTCsl MaKCuMallbHas cymma: 1216
Bo BTopom npumepe: 567814

Sample Input 1:
4
1126

Sample Output 1:

10

Sample Input 2:
6
57 6 1 8 4

Sample Output 2:
23

Cnocob oyenxu pabomol:
J1J1s TeHepaiuy TECTOB M TIPOBEPKH PE3YIIbTaTa UCIIOJIB3YETCS CICIYIONIHMA KO Ha S3BIKE
Python:

import random

def generate():
return ["4\nl 1 2 6\n", "6\n5 7 6 1 8 4\n"]

def solve (dataset):
dataset = dataset.splitlines()
n = int (dataset[0])

= dataset[1l].split ()

o)
|

for i in range (0, n):

ali] = int(al[i])
a = [a[0]] + a + [a[ln - 171]
n=n++2
dp = [[0 for x in range(2)] for y in range (n)]

for i in range(3, n, 2):

dp[i] [0] = max(dp[i - 2][0] + (al[i - 2] *~ a[i - 1]), dp[i -
2]1[1] + (ali - 3] "~ ali - 11))
dp[i] [1] = max(dp[i - 2][0] + (al[i - 2] "~ ali]), dpli - 2][1]
]

+ (al[i - 31 ~ alil))

return str (max(dp[n - 1][0], dpln - 11[1]))

def check(reply, clue):
return int (reply) == int(clue)
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Pemenue Ha s3p1ke CH++:

perm = list ()

def permutations(arr, i, swapped=False):
#print (1)
#print (len(arr))
arrl = list()
if 1 < len(arr) - 1:
if not swapped:
arrl = arr[0:1]
arrl.append(arr[i + 1])
arrl.append(arr[i])
arrl.extend(arr[i + 2:1len(arr)])
permutations (arrl, 1 + 1, True)
permutations(arr, i1 + 1, False)
else:
perm.append (arr)

def xor paired sum(arr):

sum = 0
for 1 in range (0, len(arr) - 1, 2):
sum += arr([i] * arr[i+1l]
return sum
n = int (input())
data = [int(x) for x in input() .split (' ')]
permutations (data, O0)
max xor paired sum = O
for i in range(len (perm)) :
¢ = xor paired sum(perm[i])
if ¢ > max xor paired sum:
max xor paired sum = C

print (max xor paired sum)

3agaua 3.4.5 (20 6a10B)

Ycnosue:

JIaHHBIN [Iar OTIMYAeTCs OT MPEAbIIYIIero (GOpPMYITUPOBKOM OrpaHUYEHUN HA BXO/IHBIC
nannsle. [lepen mpoBepkoil perieHus 3agaun ¢ GOpMYyIUPOBKON OTpaHUYEHHM M3 ATOTO 1ara,
yOeuTeCh, YTO 3TO pelIeHHE MPOXOAUT U Ha MPEAbIIYIIEM IIare.

@opMaT BXOIHBIX TAHHBIX:

B niepBoii cTpoke AaHo 1es10e nojgoxuTenbHoe yncio nn (2<n<100000) — kosimvecTBO
3JIEMEHTOB MaccuBa. ['apanTupyetcs, uro oHO uétHoe. Cienyromias CTPOKa COACPKHUT N THCET
— W3HAuYaIbHO 33JaHHBIA MaccuB. Bce unciia monoxxurenabHbIe U He peBocxoaar 1075,

Cnoco0 oueHKH padoThI:

J1J1s TeHepanuu TECTOB U IPOBEPKH PE3YIIbTaTa UCIIOJIb3YETCS CIASAYIONINI KO Ha S3BIKE

Python:
import random
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def generate():
return ["4\nl 1 2 6\n", "6\n5 7 6 1 8 4\n"]

def solve(dataset):
dataset = dataset.splitlines()
n = int (dataset[0])

dataset[1l] .split ()

o)
Il

for i in range (0, n):

al[i] = int(al[i])
a = [a[0]] + a + [a[n - 1]7]
n=n-+2
dp = [[0 for x in range(2)] for y in range (n)]

for i in range(3, n, 2):

dp[1] [0] = max(dp[i - 2][0] + (ali - 2] 7~ ali - 1]), dpli -
2]1[1] + (ali - 3] "~ ali - 11))
dp[1][1] = max(dp[i - 2][0] + (ali - 2] * ali]), dpli - 2][1]
]

+ (a1 - 31 * alil))

return str(max(dp[n - 1][0], dpln - 11[11))

def check(reply, clue):
return int (reply) == int(clue)
Pemenue Ha a3eike C++:

int (input ())
input () .split ()

]
I

for i in range (0, n):

ali] = int(al[i])
a = [a[0]] + a + [a[n - 1]]
n=n-+2
dp = [[0 for x in range(2)] for y in range (n)]

for i in range(3, n, 2
dp[i] [0] = max(dp|

]

[

- 2]1[0] + (al1i - 2] ~ ali - 11), dpli - 2][1]

+ (a[i - 3] ~ ali -1
dpli][1] = max(dp

(afi - 3] ~ alil))

)
i
))
i
print (max(dp[n - 11[0], dpln - 1]1[1]))

3agaua 3.4.6 (15 6aJ10B)
Yenosue:
B onHOM 13 rocynapcTB ObLIO PEIIeHO CO37aTh CETh U3 N TOPOJIOB, MEXKAY KOTOPHIMU ObI

KypcHUpOBaJld OECIIIIOTHbIE aBTOMOOMIIN, HO OCTaeTcs nMpolaeMa BO3SHUKHOBEHHS BHEIITATHBIX
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curyanuid. J[ns pemeHus 3TOro BOmpoca OBUIO PEIIeHO MOCTaBUTh MasKh, KOTOpBIC OFbI
YIPABISUTM aBTOMOOWISIMH, B CITy4asiX BO3HUKHOBEHHUS OMACHOCTH. B KaXkIOM M3 n ropoJioB
XOTST IMOCTABUTH TI0 OJTHOMY MasiKy TaK, YTOOBI €CJIM KaKOW-TO OJIMH MasiK BBIHIET U3 CTPOS, TO
OCTaBIITUECS TOpPOJia TOXKE MPEACTABISUIM W3 Ce0S €IUHYI0 CeTh, YTO W3 BCEX OCTABIIUXCS
CYIIECTBOBAJI IIyTh MEX/TY JIFOOBIMH JIBYMsI TOPOIaMH.

Tak kak rocyaapcTBO HE XOUET CHIILHO TPATHTHCS, TO PEIIUIN MPOU3BECTH OJJUHAKOBBIC
Masiki C HAaUMEHBIINM PaTuyCcOM JCHCTBHUS, HO BBITIOJHSIOIINE BCE YCJIOBUs OE30MACHOCTH,
KOTOpBIE OBLIIN ONUCAHBI PaHEE.

B Hamiem ciydae mpeicTaBHM, YTO rOpojJia — TOYKM Ha IUIOCKOCTH, a JIOPOTH, KaK
KpaTJaiflliee pacCTOSTHUE MKy TOUKaMU. 3aMETHUM, YTO U3 TOPOJia a B TOPO b MOXKHO TOIACTh
W uepe3 Apyrue ropoaa. B mrore Mbl XOTUM BBIOpaTh MHUHUMAIBHBIA PagyCc Maska, 4TOOBI
MOJIYYUTh TaKyI0 CETh, YTO U3 JIFOOOTO TOpOAa MOKHO J00paThCs 10 JTFOOOTO APYroro H, eciiv
KaKOH-TO MasiK BBIMJIET U3 CTPOSI, TO OCTABIIMECS TOPOJa TOXE MPEICTABIISIIN U3 ceOsl CTUHYIO
CCTh.

®opMaT BXOTHBIX IaHHBIX:

[TepBast ctpoka coaepuT oaHo 1enoe uncio n (0KNK100) — koIu4ecTBO ropoIioB.
Crnenyronye n CTpOK COJEpIKaT 10 JBa YUCIIa — KOOPIUHATHI TOPOJIOB COOTBETCTBEHHO.

Bce koopauHaThl TOYEK HEOTPULIATENIbHBIE U HE TIpeBocxoasaT 1079,

@opMAaT BBIXOTHBIX JAHHBIX:

BeiBenmuTe OMHO YMCIO — MUHUMAIbHBIA paaMyCc JSHCTBHUS Ui BCEX MAsKOB,
YIOBJICTBOPSIONIUI BCEM BBIIICOTTMCAHHBIM YCIOBHSIM. YHCIIO BBIBEIUTE C TOYHOCTHIO HE MCHEE

10"-6.

Sample Input 1:
4

O W O W
SO O

Sample Output 1:
2.500000

Sample Input 2:
6
2
3
8
8
12 1#This is sample Code Challenge
import random
import math

SN O

t =20

def isclose(a, b, rel tol=le-06, abs tol=0.0):
return abs(a-b) <= max(rel tol * max(abs(a), abs(b)), abs tol)

def generate():
return ["4\n3 0\nO 4\n3 5\n6 4\n", "6\n2 1\n3 5\n8 2\n8 4\nl2
1\nl2 5\n"]

def dfs (v, p, edges, used, tin, up):
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global t

used[v] =1

upl[v] =t

tin[v] = t

t =t +1

flag = 0

was = 0

child = 0

for i in range(len(edges|[v])):
to = 1
if to == p or edges[v][i] == O0:

continue

if used[to] == 0:

child = child + 1
was = max(was, dfs(to, v, edges, used, tin, up))

up([v] = min(up[v], upltol)
if upli] >= tin[v]:
flag =1
else:
up[v] = min(up[v], tin[to])
if p == -1:
flag = 0
if flag == 1 or (p == -1 and child > 1):
return 1

else:
return was

def solve (dataset):

global t

dataset = dataset.splitlines()

n = int (dataset[0])

a = [list(map(int, dataset[i + 1].split())) for i in range(n)]
t =0

1 = -1

r = 10 ** 18
while r -— 1 > 1:

edges = [[0 for 1 in range(n)] for j in range(n)]
used = [0] * n

up = [0] * n

tin [0] * n

t =

0
(1 + )y // 2
for i in range(n):
for 3 in range(n):
dist = (ali]l[0] - al3j1I10]) ** 2 + (ali]l[l] -

if dist <= m:

edges[i][J] = 1

res = dfs (0, -1, edges, used, tin, up)
flag = 0
for i in range(n):

if used[i] == 0:

flag = 1

if flag == 1 or res == 1:

1l =m
else:
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r=m
return str('%$.6f' % (math.sqgrt(r) / 2))

def check(reply, clue):
return isclose(float (reply), float(clue))

12 5

Sample Output 2:
3.041381

Cnocob oyenxu pabomol:
J1J1s TeHepaiuy TECTOB U TIPOBEPKH PE3YJIbTaTa UCIIOIBb3YETCS CICIYIONIHMI KO Ha SI3BIKE

Python:

import random
import math

t =0

def isclose(a, b, rel tol=le-06, abs tol=0.0):
return abs(a-b) <= max(rel tol * max(abs(a), abs(b)), abs tol)

def generate():
return ["4\n3 0\nO 4\n3 5\n6 4\n", "6\n2 1\n3 5\n8 2\n8 4\nl2 1\nl2
5\n|l]

def dfs (v, p, edges, used, tin, up):

global t

used[v] =1

up[v] =t

tin[v] = t

t =t + 1

flag = 0

was = 0

child = 0

for i in range(len(edges[v])):
to = 1
if to == p or edges[v][i] == 0:

continue

if used[to] ==
child = child + 1
was = max(was, dfs(to, v, edges, used, tin, up))

up[v] = min(up[v], up[to])
if upli] >= tin([v]:
flag =1
else:
up[v] = min(up[v], tin[tol])
if p == -1:
flag = 0
if flag == 1 or (p == -1 and child > 1):
return 1

else:
return was
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def solve(dataset):

global t

dataset = dataset.splitlines()

n = int (dataset[0])

a = [list (map(int, dataset[i + 1].split())) for i in range(n)]
t =0

1 =-1

r = 10 ** 18
while r = 1 > 1:

edges = [[0 for i in range(n)] for j in range(n)]
used = [0] * n

up = [0] * n

tin [0] * n

1 +r) // 2
for i in range(n):
for j in range(n):

dist = (a[i1][0] - al3j]1Il0]) ** 2 + (ali]ll1l] - aljll[1])
* % 2
if dist <= m:
edges[i] [jJ] = 1
res = dfs (0, -1, edges, used, tin, up)
flag = 0
for i in range(n):
if used[i] == 0:
flag = 1
if flag == 1 or res ==
1l =m
else:
r =m

return str('%$.6f' $ (math.sqrt(r) / 2))

def check(reply, clue):
return isclose(float(reply), float(clue))

Pemrenne na s3pike CH++:

#include <iostream>
#include <iomanip>
#include <cmath>
#include <cstdio>
#include <iomanip>
#include <vector>
#include <algorithm>

using namespace std;

typedef long long 11;

bool intersection(pair <int, int> &pl, pair <int, int> &p2, 11 &r) {
11 dist = ((11)pl.first - p2.first) * (pl.first - p2.first) +
((11l)pl.second - p2.second) * (pl.second - p2.second);
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//cerr << dist << ' ' << r << '"\n';
return dist <= r;

}
int t;

bool dfs(int v, int p, vector < vector <int> > &edges, vector <bool>
&used, vector <int> &in, vector <int> &up) {

//cerr << "in " << v << '\n';

used[v] = true;

in[v] = uplv] = ++t;

int child = 0;

bool flag = false, was = false;

for(auto i : edges[v]) {

if (i == p) continue;

if (lused[i]) |
child++;
was = max(was, dfs(i, v, edges, used, in, up)):;
up[v] = min(uplv], upli]);
if(upli] >= inl[v]) flag = true;

} else {
up[v] = min(uplv], in[i]);

}
}

//cerr << "out " << v << '\n';

if(p == -1) flag = false;
if(flag || (p == -1 && child > 1))
return true;
else
return was;
}
int main() {
int n;

cin >> n;
vector < pair <int, int> > v (n);
for (auto &1 : v) {

cin >> 1.first >> i.second;

}

111 =-1, r =2 * 1lel8 + 1;
while(r - 1 > 1) {
11lm= (1L + 1) / 2;

//cerr << "m: " << m << '\n';
vector < vector <int> > edges(n);
vector <bool> used(n, false);
vector <int> in(n), up(n);

t = 0;
for(size t i = 0; 1 < v.size(); i++) {
for(size t j = 0; J < 1i; J++) {
if (intersection(v[i], vI[j]l, m)) {

edges[i] .push back(j);
edges[j] .push back(i);
//cerr << 1 << ' ' << j << '"\n';
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bool res = dfs (0, -1, edges, used, in, up);
bool flag = false;
for (auto i : used) {
if(!'i) flag = true;
}

//cerr << m << ' ' << flag << ' ' << res << endl;
if (flag || res)
1 = m;
else
r = my
//cerr << "1 r: " << 1 << ' ' << r << "\n';

}
cout << fixed << setprecision(15) << sqrt((double)r) / 2;
return 0;

3agaua 3.4.7 (25 6as10B)

Ycnosue:

JIaHHBIN 1Iar OTIMYAETCS OT MPEABIIYIIET0 (POPMYITUPOBKON OrpaHMYCHHUN HA BXO/IHBIC
nansele. [lepen npoBepkoil pemenus 3agauu ¢ GOPMYJIUPOBKON OrpaHMYEHHUH M3 3TOrO Iara,
yOeauTech, YTO 3TO pelIeHre MPOXOANUT M Ha MPEAbIIYIIEM IIare.

®opmMaT BXOAHBIX IAHHBIX:

[TepBast ctpoka coaepkuT oaHo 1enoe unucio nn (0KNK300) — KoMUYecTBO rOPOIOB.
Crnenyrouiye n CTpOK coAeprKaT 110 JABa YUCIIa — KOOPJIMHATHI TOPOJOB COOTBETCTBEHHO.

Bce koopauHaThl TOYEK HEOTPHULATENBHBIE U HE NpeBocxoaar 1079,

Cnocob oyenxu pabomol:

Z[J'ISI TeHCpallu TCCTOB U ITPOBECPKU PE3YyJIbTaTa UCIIOJIb3YCTCA CJIG,[[YIOHII/II}'I KO Ha A3BbIKE
Python:

import random
import math
t =20
def isclose(a, b, rel tol=le-06, abs tol=0.0):
return abs(a-b) <= max(rel tol * max(abs(a), abs(b)), abs tol)
def generate():
return ["4\n3 0\nO 4\n3 5\n6 4\n", "6\n2 1\n3 5\n8 2\n8 4\nl2 1\nl2
5\n"]
def dfs (v, p, edges, used, tin, up):

global t

used[v] =1

upl[v] =t

tin[v] = t

t =t +1

flag = 0

was = 0

child = 0

for i in range(len(edges|v])):
to = 1
if to == p or edges[v][i] == O0:

continue

if used[to] ==
child = child + 1
was = max (was, dfs(to, v, edges, used, tin, up))
up[v] = min(up[v], up[tol])
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if upli] >= tin[v]:

flag = 1
else:
upl[v] = min(upl[v], tin[to])
if p == -1:
flag = 0
if flag == 1 or (p == -1 and child > 1):

return 1
else:
return was

def solve (dataset):

global t

dataset = dataset.splitlines()

n = int (dataset[0])

a = [list(map(int, dataset[i + 1].split()))
t =0

1 = -1

r = 10 ** 18
while r = 1 > 1:

edges = [[0 for i in range(n)] for Jj in range(n)]
used = [0] * n

up = [0] * n

tin = [0] * n

t =20

m= (1L +r) // 2
for i in range(n):
for 3 in range(n):

dist = (a[i][0] - al[31[0]) ** 2 + (a[i][1]
* %
if dist <= m:
edges[i][J] =1
res = dfs (0, -1, edges, used, tin, up)
flag = 0
for i in range(n):
if used[i] ==
flag = 1
if flag == 1 or res ==
1l =m
else:
r =m
return str('$.6f' % (math.sqgrt(r) / 2))
def check(reply, clue):
return isclose(float (reply), float(clue))
Pemenne Ha sa3eike C++:
import math
n = int (input())
a = [list(map(int, input() .split())) for i in range(n)]
t =0

90

for i in range(n)]



def dfs (v, p, edges, used, tin, up):

global t
used[v] =1
upl[v] =t
tin[v] = t
t =t +1
flag = 0
was = 0
child = 0
for i in range(len(edges|[v])):
to = 1
if to == p or edges[v][i] == O0:
continue
if used[to] == 0:
child = child + 1
was = max(was, dfs(to, v, edges, used, tin, up))
up[v] = min(up[v], upltol)
if upl[i] >= tin[v]:
flag =1
else
upl[v] = min(upl[v], tin[to])
if p == -1:
flag = 0
if flag == 1 or (p == -1 and child > 1):
return 1
else:
return was
1 =-1

r = 10 ** 18
while r -— 1 > 1:

edges = [[0 for 1 in range(n)] for j in range(n)]
used = [0] * n

up = [0] * n

tin = [0] * n

t =20

m= (L +7z1) // 2

for i in range(n):
for 3 in range(n):
dist = (a[i][0] - a[3j]I[0]) ** 2 + (a[i][1l] -

if dist <= m:
edges[i] [J] =1
res = dfs (0, -1, edges, used, tin, up)
flag = 0
for i in range(n):
if used[i] ==
flag =1
if flag == 1 or res ==
1l =m
else:
r =m
print (math.sqgrt(r) / 2)
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