10-11 kaaccsl
3aKJIIYNTEILHBIN dTAI

3agaua 1. (5 6a110B)
@ynkuus o(n) - cyMma Jenureneil HarypanbHoro yucia N. Hampumep,
0(12)=1+2+3+4+6+12=28.
a) Haiinute o(o(n))u o(o(m)), rne n=628, m=1413. 3anumure aHAIUTHYECKOE pe-
HICHUE.
b) CocraBpTe @IrOpUTM WIM NPOrpaMMy, I[O3BOJISIONIYI0O HAXOJUTh BEITHYUHY
0(o(n)) mo BBeIECHHOMY C KJIaBUATYPbl 3HAUYCHUIO N.

3agaua 2. (5 0a1710B)
B xamepe, copepikarieit cMech kuciaopoza (32 rpamma) u Bogopoaa (4 rpamma), mpo-
u3oiien B3pbIB. JlaBieHre B kKaMepe pU B3pbIBE YBEIWYIIOCH B J1Ba paza. Ha ckolb-
KO I'paJycoB IIPH 3TOM BO3pOciia TEMIEpaTypa B KaMepe, eciiu 0 B3pbIBa OHA PaBHSI-
nace 27 °C?

3agaua 3. (5 0an1710B)

Msurk, Macca KOTOpOTo paBHa m, MajaeT ¢ BHICOTHI A C HYJIEBOIl HAYaJIbHOM CKOPO-
CThIO BepTUKalbHO BHM3. [locie ynapa o mon MsSYMK OTCKaKMBAaeT BEPTUKAIBHO
BBEPX, MOJHUMAETCS 10 BBICOTHI, HA KOTOPOH €ro CKOPOCTh CTAHOBUTCS PAaBHOU HY-
JI10, CHOBA MaJaeT BEPTUKAJIBHO BHU3 U TaK Janee. M3BeCTHO, YTO MpU Kaxa0M yaape
0 TIOJI MSTYUK TEPSIET JIOJIO CBOCH KMHETUYECKOW dHepruu paBHyo O. [IycTs i mep-
Boro Mssunkam = 70,8 = 1/5,h = 2,5 m, a jy1s BToporo —m =90r,6 = 1/3.C
KaKo# BBICOTHI JIOJDKEH HayaTh MaJIeHHE BTOPOW MSYUK, YTOOBI YJIAPUTHCS O TOJ B
HIECTOM pa3 yepe3 Takoe K€ BpeMsl Mociie Havalla JBMXKEHHUS, KaK U MEPBBIA MSUUK?
UYemy paBusieTcs 310 Bpemsi? CunuTarh, 4TO TPACKTOPHUH JIBMIKEHUS MSIYUKOB HE TIEpe-
CEKArOTCs; COMPOTUBIICHUEM BO3IyXa IPeHEOpeUb.

3anaua 4. (5 6a/10B)

CornacHo 0JIHOMY pacIpOCTPAaHEHHOMY MHTEPHET-MEMY CYIIECTBYET OUYE€Hb ITPOCTOU
croco0 craTh OOraThiM: HY>KHO KYNHUTh | KI' pTyTH, BBIHYTh M3 KaXKJIOTO sJipa aTroma
PTYTH 10 OTHOMY IPOTOHY U MOJIYYUTh B pe3ysbTare | Kr 30510Ta.

Ha ocHOBaHMM NpHBEIEHHBIX HIDKE JaHHBIX 00 M30TOMAX 30JI0Ta U PTYTH, CUMTAaS,
YTO PTYTh COJAEPKUT TOJIBKO IMPUPOAHBIE U30TOIBI, OTBETHTE HA CIEAYIOIINE BOIIPO-
CHI:

1. Kakas Macca 30710Ta MOJYyYUTCS HAa CaMOM JIelie, €CJIU U3 KaXKA0ro aTomMa pry-
TH YJIUTh 10 ogHOMYy mpoToHy? [Ipenmonaraercs, 4to JaHHas onepanus
IPOMCXOJUT MIHOBEHHO JIJIsl BCEX aTOMOB.

2. CKOJBKO BPEMEHH 3aiiMeT aHHAs OINepalusi, €CIH TPATUTh Ha KaXKABIH aTOM
o 1 He?

3. Kakas macca 3o0m0Ta ocranercs crmycts 60 mHelH mocie TpoBeNeHHs JaHHOU
ornepauuu (MpH yCIOBUH, YTO OINEpaLUs MO yNAIEHUIO IPOTOHA MPOUCXOAUT



MTHOBEHHO M OJHOBPEMEHHO IJisi BceX aToMOB pTyTH)? CKOJBKO IO Macce
o0pasyeTcst pTyTH, TUIATHHBI M TAJUTHS crycTs 60 nHeir?

Vkazanue: pacyeThbl MaCC NPOBOAUTE C TOYHOCTBIO 10 0,1 T.

H3oton Copnepxanue B ITepuon nomy- JouepHuii u3oTon
npupoze, % pacmana
196Hg 0,15 crabwieH
198Hg 10,04 crabuieH
199Hg 16,94 craduiiex
200Hg 23,14 craduiieH
201Hg 13,17 crabuieH
202Hg 29,74 crabuieH
203Hg - 46.6 cyToK 203TI (cTabumnen)
204Hg 6,82 craduieH
N3oTon ITepuon Cxema Houepuuit
noJypacrania pacraga | U30TOM
194Au 384 B+ 194Pt
195Au 186.1 cyrok K-3axBar | 195Pt
196Au 6.2 cyTOK B+ 196Pt

197Au crabuieH -

198Au 2.7 cyTok B- 198Hg
199Au 3.1 cytok B- 199Hg
200Au 48,4 MuH B- 200Hg
201Au 26 MuH B- 201Hg
202Au 28.8 ¢ B- 202Hg
203Au 60 c B- 203Hg
204Au 383 ¢ B- 204Hg




3agaua 5. (5 6a110B)

JlucnieTuep TpaHCIIOPTHON KOMITAHUM COCTABIIIET KapTy MapLIPyTOB MEPEBO3OK IPy3a
Mexay ropoaamu. Kaxkaslii MapuipyT HaunHaeTcsi B ropoae A 1, mpoxoauT uepes Bce

ropoaa A_i, i=2,...,n-1 B poU3BOILHOM MOPSIIKE IO OJJHOMY pa3y, 3aXOJHT B TOPOJ
A_n; 3aTemM mMapuipyT BeAeT B HauaidbHbIA ropoa A 1 v cHOBa IPOXOIUT uepe3 Bce
ropozna A_i, iI=2,...,n-1 B npou3BOIEHOM TOPSKE 11O OAHOMY pa3y. [Ipu ncnonb3oBa-

HUM B MapUIPyTe IBAXIbI OJHOHM Ioporu Mexay ropomamu A i u A_j (HeBaxHO, B
KaKOM IOpsKE CIEeOBaHUs) Hajaraercsi ofHoKpaTHbIN mrpad 10 pyonei. Iltpadsr
JUISL MapIIpyTa CyMMHPYIOTCSI.

Bxonnesie paHHBIE CUMTBHIBAIOTCA U3 (haiina
input.txt. JlaHHble WMEIOT BHUJ TaOJUIBI U3
NCTPOK HMN CTOJOIOB, YHCIIA PA3ICICHBI MpoOe-
aoM. Ywmcno, Haxojsieecs B I-d CTpOKe U |-M
cToJidIie, 3aaeT JUIMHY JOPOTH MEXIy ropoaamMu
A iuA _j.

MaxkcumanbHO€ YHCII0 TOpoJIOB (CTPOK): N=8.

Hanpumep:
0 al2al3al4d
al2 0 a23a24
al3 a23 0 a34
ald a24 a34 0

Htorom paGoThl mporpamMmbl JOJDKEH ObITh (haiin (output.txt) B koTopom HE0OX01u-
MO BBIBECTH ITOCTPOYHO Yepe3 MpoOel: AIHMHA MapupyTa, mrpad, mopsaok ropooB
(B BHJE MTOCIIEIOBATEILHOCTH UX HOMEPOB).

CTpoku HEOOXOAMMO YIOPSAOYHTE MO0 BO3PACTAHUIO JUTMHBI MapmipyTa. [lpu Hamm-
YUU HECKOJIbKUX MapIIPyTOB OJHOU JUIMHBI, COPTUPOBKA JJISl HUX JIOJIKHA OBITH OCY-
IIECTBJICHA 10 BO3PACTaHUIO mTpada.

Hanpumep:
562 10 15243623451
562 30 12345653421

Vkazanue: Tlporpamma J0KHA coJlepKaTh KOMMEHTapUU K Kaxa0My OJIOKY, 00bsic-
HSIOLME MPUHLUI ero AecTBus. [IpeanoyTHTenbHbIe SI3BIKM MPOrpaMMHUPOBAHMUS:
Cu++, Pascal, Basic. He momyctumo ucnosip30BaHHe BCTPOSHHBIX B SI3BIK TPOLEAYP
WM OUOIMOTEK KOTOPHIE BBIMOJIHAIOT YaCTh MPOTPAMMHOTO KOJa, HallpuMep COpTH-
POBKY (IaHHBIH OJIOK HEOOXOIMMO HAMUCATh CAMOCTOSTENBHO).
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