MyHuUIunaJabHbIA TAall
Bcepoccuiickoii oyimMnua/ibl IMKOJIbHUKOB
110 nH(pOpPMATUKE

B 20152016 yyebHOM TOIY

Paz6opbl penienunii 1 njen TeCTOB

MyunununanabHblil 3Tan Beepoccuiickoii osmmmnua b
MIKOJIBHUKOB MO MH(MpOpMaTUKe
B 2015—-2016 yuebHOM roay
9 kJacc
Bpems svinoanenus 3adaw — 4 waca
Oezparunenue no epemeru — 2 cexyndor Ha mecm
Oeparuverue no namamu — 64 mezabatima

9.1. «Haubosibimuit XBoCT». 3a/iaibl TPU HATYPAJbHBIX YUCJIA N1, N, N3, HE MEHDb-
mux 10. BeiBeiure To u3 Hux, jiBe mocseinue 1udpbl KOTOPOro, OY/y Il pacCMOTPEHbI
B TOM K€ IOpPsIJIKe, 9TO U B JECSITUIHOI 3aIINCH YUC/Ia, JA0T HAnboJIbIlee JIBY3HATHOE
IUCJTO.

®opmMaT Bxoga: B eUHCTBEHHOII CTPOKe Yepes Ipobes 3aj1aHbl TP HATYPAIbLHBIX
qucia ny, ng, ng (10 < n; < 109).

@OpMaT BbIXO/J1a: BBIBGJLI/ITG C€IMHCTBEHHOE YMCJIO, UMEIoIIee HauboJIbIIee JABY3Ha4-
HOE€ YUCJIO B pa3pgdae JeCATKOB U €IMHUIL. Ecmm JABa WJIN BCE TPU YMUC/Ia UMEIOT OJIU-
HaKOBBLIC YHCJIa B 9TUX pa3pddaX, BLIBEAUTE J11000€ U3 HUX.

ITpumep
Bxoo: Buwixoo:
198 691 19 198

9.2. «Ilobena B 60r0». B cBOOOIHOE OT YPOKOB 1 TPEHUPOBOK 110 IIJIABAHUIO BpPeMsi
[Terst TopolblKKIH HIpaeT B KOMIIbIOTepHbIe UIpbl. B odepenom 6010 y Tletn nmeercst
oTpsiyt n3 ki MEXOTHHIEB, KayK B 13 KOTOPBIX UMEeT CIJTY yiapa S U 370poBbe hy. Y
KOMITBIOTEPHOTO IIPOTUBHUKA TAKYKE UMEETCS OTPSJ] U3 kg MEXOTHHIEB, KAYKJIbIA ¢ yjia-
poM So 1 3710poBheM hy. Orpsiyt [leru mepBbIM HAHOCUT yJIAp 110 OTPsITY ITPOTUBHUKA,
3aTeM ATaKyeT OTPsiji MPOTUBHUKA, TOTOM cHOBa [lerun orpsi u 1.1, OTpsig u3 k qe-
JIOBeK (HEBAKHO, €CTh JIM CPEJI HUX PaHeHbIH Goell Wik HeT) ¢ yJapoM § HAHOCHT k - §
eJINHUI] YPOHA, KOTOPBIE MOCIEIOBATEIHHO BRITUTAIOTCS U3 3/I0POBbs Hanbo/iee paHeH-
HOTO WjIeHa aTaKyeMoro OTpsja. Ecjn eJInHull ypoHa OOJIbIIe, YeM 3J0POBbe TaKOro
qjIeHa OTPSIJIA, TO OH YMHUPAET U 3JI0POBhEe HAUMHAET CIUCHLIBATLC Y JPYTOTO COJIIATA
(KOTOpBIT TaKZKe MOXKET IOrUubHYTh, €M YPOHA CJIUIIKOM OCTAJIOCh MHOIO) — JIO TeX
0P, [OK& €CTh YKUBbIE COJIJATHI UM €CTh OYKH YPOHA.

Hanumure mporpaMmy, KoTopast OlpeiessieT Mo YKa3aHHBIM BXOJIHBIM JTAHHBIM, Ka-
KOIi OTPsiJi BLIZKUBET B TAKOM 0OI0 M CKOJIBKO COJIJIAT OCTAHETCSI B €r0 COCTaBe.

®opmart Bxoza: B meproit BxojHol cTpoKe uepe3 Mpodest yKa3aubl TPU HEJIbIX TUCa
k1, s1, hi. Bo BTOpoOit cTpoke Tak ke depes mpobes ykasaHbl qucia ko, So, he. Ilpn
sToM 1 < ki, Siy hL < 1000.

dopMmaT BbIX0/1a: BeiBeiuTe depes 1mpobelt JiBa IeJibiX dncia. [lepsoe — 1, eciiu BbI-
xuset [leTun oTpsiy, nin 2, ecyin BBIATpaeT TPOTUBHUK. BTOpOE 9110 — 9ncIeHHOCTD
BBIKUBIIEIO OTPsia (BK/IIOYAst 1 PAHEHHOTO COJIIATA, €CJIU TaKoil ecTb).
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IIpumep 1 IIpumep 2

Bxoo: Buixod: | Bxod: Buizoo:
11 100 11 11 100 21
11 100 11101

9.3. «HoBbrii xumudeckuii asmements. Cujs na ypoke xumun, [lers Toporbrkkun
MedTaj O TOM, KaK OH OTKPOET HOBBIIl XUMUUIecKuit ajement. [loTom oH 3ajymasics o
ero HazBaHuu 1 obo3HavdeHur. VI TyT oH 3aMeTus1 Ha apTe B KaOMHeTe XUMUN JIJINHHOE
CJIOBO, COCTOSIIIEE U3 3aIIaBHBIX JIATHHCKUX OYKB, U eI, 4To oO03HatMeHneM OyieT
coveTaHne JIByX MOC/IeI0BATEIbHBIX OYKB U3 YBUJICHHOTO cjioBa. Ho coderanuii MHOTO,
u Ilerst permmt BBIOpaTh M3 HUX MUHUMAJIBHOE B JIEKCHKOTPADUICCKOM TTOPSIIKE.

HamomuumMm, aro jiekcukorpaduieckuil mopsjioK CpaBHEHUS CJIOB — 9TO IOPSIOK,
HPUHSATBIA B CJI0BAPSIX: CJIOBA CPABHUBAIOTCH 110 MIEPBLIM OYKBaM, [IPH UX PABEHCTBE 10
BTOPBIM, [IPU PABEHCTBE BTOPHIX — 110 TPETHUM U T.JI., [IOKa OyJIeT HalljleHa HeCOBIIaia-
forast napa OyKB, KOTOpast OMPEJISJIUT HOPSIJIOK CJIOB, UM OJIHO U3 CJIOB HE KOHUUTCS;
B IOCJIE/IHEM cJtydae DoJiee KOPOTKOE CJIOBO, COBIAJAoNIee ¢ Haua oM OoJiee JVINHHOTO,
CIMTAETCS MEHBIIINM.

[Tomorure Ilere, namucas nporpaMmy, KOTopast 10 BBEJIEHHOMY CJIOBY HANAET Mu-
HUMAJIBHOE B JIEKCHKOIPADUIECKOM HOPsIIKE JBYXOYKBEHHOE MOJICIOBO.

®opmar Bxoga: B euHCTBEHHON CTPOKe 3aJI[aHO CJIOBO, COCTOSIIIEE U3 3arlaBHBIX
OykB JaTuHnIpl. JnHa cioBa He MeHee 2 n He GoJiee 255 CUMBOJIOB.

®opmar BbIXoAA: BoiBeiure eJMHCTBEHHYIO CTPOKY, COJEPXKAIILYI0 MUHIMAJILHOE B
JIEKCHKOIpadnIecKOM TI0psIJIKe JIByXOyKBEHHOE T10JICJI0BO BXOJIHOI CTPOKN.

IIpumep
Bxoo: Buixoo:
ZCYBWA BW

9.4. «Crpannoe cpaBHeHue». Ha maremarmueckom Kpyzkke Ilerst Topornbirkkun
[POCJIYIIAJ JIEKIIMIO Ha TeMy OTHOIICHHH MOPSJKA U y3HAJ, UTO MeJIble THCIa MOXK-
HO CpaBHMBATH He TOJIbKO TaK, KAaK 9TO MPUHATO HA YpOKax MaremarTuku. Hampumep,
MOYKHO CIUTATh, ITO JIIOO0OE YETHOE TIC/IO0 MEHBIIE JIIOOOTO HEIETHOTO, & Mapy I6THBIX
qUCe/T WM Hapy HEYETHBIX UHCE YKe CPABHUBATDH 1O OOBIYHBIM IIPABUJIAM — U ITO
TOXKe OyJIeT MOpsiIKOM Ha HaTypasbHbix duciax! [Tpasja, nenpusbranbiM. B oprderie
Y HEro 3aBAJISICS JINCTOUYEK ¢ KAKUM-TO HAOOPOM HEJIBIX THCEJI, i OH 3aUHTEPeCcOBaJICS,
KaKoe 13 1ncesl MeHblie (B cMbICIe 0OBIYHOrO HOPsiIKa): k-e 4uucjo B Habope, 0Tcop-
THPOBAHHOM 10 OOBIYHBIM MpAaBHJIaM, UK k-e B HADOpe, OTCOPTUPOBAHHOM B CMBIC/IE
HOPSIJIKA, OIMCAHHOTO BbIIIe (KOTIa JI000e YETHOE YHCJI0 MEeHbIIe JIOOro HedéTHOrO).
[Tomorure emy, HamucaB TpOrpamMMy, KOTopas OyJIeT OTBeYaTh HA STOT BOIIPOC.

®opmar BXojia: B 1epBoil cTpoke depe3 mpodesi 3ajiaHo JIBa HEJIbIX UUCIA: 1N —
KOJIMIeCTBO unces1 Ha [leTnHOM JincTovUKe — U k — MO3UIUS IUCET B OTCOPTUPOBAHHBIX
nabopax (1 <n < 10°, 1 < k < n). Bo Bropoit cTpoke uepes mpobest 3a/1aH0 1 1ejbIx
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qHCes, TIo MOJY/MO He pesocxoamux 108, Menbimee ns |ncest, croamux Ha k-M MecTe
B HabOpax, OTCOPTHPOBAHHBIX 10 YKA3AHHBIM MPABIJIAM (CIHTAEM, UTO MEPBOE THCIIO
B Habope umeer uHjeKc 1).

IIpumep 1 IIpumep 2

Bxoo: Buixod: | Bxod: Buizod:
33 5 33 100

5 100 6 100 6 2

ITpumeuanme: B nepBom mnpumepe Ha TpeTbeM MecTe OyJeT B HEOOLITHOM IOPs/IKe
OyJIeT CTOATH 5, MOCKOJIbKY B CMBICJIE HEOOBLITHOIO MOPSJIKA JII0O0e HEYETHOE YUCJIO
6oJibiiie J1I0HOT0 YETHOTO; PU OOBIMHON copTupoBKe — uncyo 100; MeHbiee n3 HUX —
5. Bo Bropom npumepe HeT HeUETHBIX THCeJI, TOITOMY OOBIMHBIN U HEOOBITHBIIT TOPSIIKI
[IPOCTO COBIAJIAIOT ¥ Ha TPETheM MecTe B 000uX ciydasx crout 100.

9.5. «Kpatubie geauresmy. [lers ToponbRKKIHH U3y IPOIPAMMUPOBAHUE U CTAJ
pemaTrh pasHble MaTeMaTHYeCKne 3a1a91 Ha KOMIIbIOTEpe. B JaCTHOCTH, OH BCIIOMHNJI
Sagaqu us 6—I‘0 KJlaCcCa Ha IIOHATHE JCJIMMOCTH! Hych nuMmeeTcda Ha60p II&TypaﬂbeIX
quceJI {’I’LZ} 1 HaTypaJibHOE 4YHCJIO . BOIIpOCZ JesinresieM KaKOIl CTelleHU ¢ABJISIeTCs
qucsio m Jjsa copokynnoro HOK amcen n;?

Cosokynroe HOK (Hanmenbiiee obiee KpaTHoe) HabOpa HATYPAJIbHBIX UHCE] —
9TO HAMMEHbIIEe HATYPAJLHOE YUCJIO, JJIsT KOTOPOro JIH00Oe YUCI0 U3 HMEIOINerocs
Habopa OyIeT JenTeIeM.

[Tomorure Ilere, nanuimre cOOTBETCTBYIONIYIO IIPOIPAMMY.

®opmar Bxoda: B mneppoil cTpoke depes mpobes 3aJaHO l1Ba IeJIbIX 4Yucjia: n —
KOJIMYECTBO 4nces B Habope — u ancio m (1 < n < 105, 2 < m < 106). Bo Bropoii
CTPOKE uepe3 Ipobet 3aaH0 1 HATYPaIbHBIX unce, He npesocxopsamux 100,

(DOpMaT BbIXOJa: BbIBe,IH/ITe €JIMHCTBEHHOE HeOoTpUullaTe/IbHOE IieJIoe YUCJIO — CTe-
IIeHb JieJiaTesid m y COBOKYITHOI'O HOK umncen n;.

IIpumep 1 IIpumep 2

Bxoo: Buxod: | Bxod: Buizod:
32 2 33 0

100 5 2 100 5 2

IIpumevanne: B npumepax HOK(100,5,2) = 100. B nepsom mpumepe 100 gesurcest
na 4 = 2% mo me gemmres na 8 = 23, Bo Bropom mpumepe 100 me genmres ma 3, To
ecTnb gennres na 1 = 30,



MynununanabHblil 3Tan Beepoccuiickoil osmmMma bl
IIKOJIbHUKOB 110 MH(POPMAaTUKE
B 2015—-2016 yuebHOM TOIY
9 kitacc. Pa36op pemienunii u ujien TeCToB

9.1. «<HauboabIiumii XBOCT». 3a40aHbl Mpu HaMYypasoHblT YUCAG Ty, Mg, NG, HE MEHD-
wux 10. Bwsedume mo u3 nwux, dee nocaednue yudpol Komopozo, 6ydy«iu paccmoms-
DEHDL 68 MOM e Nopadke, 4Mo U 6 JECAMUNHOU 3aNUCU YUCAG, Jarom HaubosvlLee
08Y3HAUHOE YUCAO.

3&,&&‘1&7 110 MHEHUIO IIPOT'PaMMHOI'0 KOMUTETa, ABJIACTCA yTeLHHTeI[bHOfI. ,ZLJIH penreHud
Tpe6yeTc51 CpaBHUBaTb OCTAaTKN OT JieJIeHN:d JIaHHbIX YUCeJI Ha 100.

WNpgen tecros:

1-3. Ciygaiinble TeCTbl, MAKCUMYM €JINHCTBEHEH.
4-8. Cyryuaiiible TECTDI, JBA UUCAA PA3JIUIHBI, HO SIBJISIOTCI MAKCUMYMOM B yKa-
3aHHOM CMBICJIE.
9-10. CuryuaiiHble TECTbI, TPU YUCJA PA3JINIHBI, HO BCE SIBJISIOTCS MaKCUMYMOM B
YKa3aHHOM CMBICJIE.

9.2. «ITobema B 6010». B c60060dH0e 0m Ypokos u MpPeHupo8ox no NAGBEHUIO 8Pe-
ma [Tema Toponwviorckur uzpaem 6 xomnvromepuue uepvi. B ouepednom 6ot y Ilemu
umeemca ompad ua ki NeTomuHyes, Kaxcovwll U3 KOMoOPuT UMEEM CuAy yoapa S1 U
sdoposve hi. V xomnvriomeprozo npomusnuka maxsce umeemcs ompad ud ko nexo-
MUHYES, Karcovitl ¢ Yyoapom Sy u 300posvem ha. Ompad Iemu nepsovim narocum yoap
no ompAdY NPOMUBHUKA, 34MEM AMAKYEM OMPAJD NPOMUSHUKG, NoMoM chosa TTemumn
ompsad u m.d. Ompad us k wenoser (Hesaxcho, ecmv au cpedu HUX PaHeHbLd 60el AL
nem) ¢ yoapom s Harocum k - 8 eQunuy Ypona, KOMopvie nocAed08aMEALHO SbIUUMa-
0Mea u3 300p06vA HAUBOAEE PAHEHH020 YAEHA AMaKyemo20 ompada. Ecau edunuy,
YPoHa boavuie, wem 300p06bE MAK020 UAEHA OMPAIG, MO OH YMUPAEM. U 300PO6bLE Ha-
YUHAEM CRUCHIBAMbCA Y OpY2020 CoAdama (KOmopbill maksice Modtcem no2ubHymo,
ECAU YPOHA CAUUKOM OCTMAAOCH MH020) — D0 MET NOP, NOKG ECTNb AHCUBHLE COAIAMbL
UAU €CTND OUKU YPOHA.

Hanuwume npoepammy, Komopas onpedessem no ykadanHvim ST00HbM JaGHHIM,
KaKot ompad evorcusem 6 makom 6010 U CKOALKO COADAM OCMAHEMCA 6 €20 COCAGEE.

Bepositho, MokHO BbIBecTH (HOPMYITY, ONEHUBAIONLYIO 110 BXOJHBIM JIAHHBIM UI'POKA,
qeil oTpsiJl MOOEJUT, U OCTATOUHYIO YHCJIEHHOCTH ero orpsja. OJiHaKo mpsmMoe Mojie-
JupoBaHue 005l ABJISETCA MPEJICTABIIACTCs 00JIee TPOCTDHIM, MOITOMY JAHHYIO 3aJ1axdy
cJIeJlyeT OTHECTH K KJIACCY CUMYJISITOPOB, TO €CTh 3a/iad, TPeOYIONIX aKKypPaTHO Tex-
HUYECKO{l peajn3aiiu MPUBEJIEHHBIX IPABUJ U3MEHEHUs COCTOSHUs CHCTEeMbI. [Ipo-
PAMMHbBIN KOMUTET CUATAET JAHHYIO 33121y HECJIOXKHOI.
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Kax mpejicraBisiercst mporpaMMHOMY KOMUTETY, JIJIsT MOJIETMPOBAHIS KaXK/I0r0 OT-
psana yaobHee MPEJICTaBUTh €ro B BUJE ABYX BEJUUIUH: 3J0POBbE W PAHEHOTO OOUIA
(BeJinunHA, MEHbIIAs MAKCUMAJILHOIO 3/I0POBbsl, BOBMOXKHO, PABHAs HYJIIO, €CJIL B OT-
psijie HET paHeHbIX OOMIOB) W KOJIMUECTBO ¢ TOJHOCTBIO 3J0POBBIX 0OioB. BHavase
w=0ug==k.

[TycTs npu ouepejiHolt aTake Ha OTPsij eMy HaHocuTcs P oukoB ypona. Ecin P < w,
BBIUMTAEM U3 W BeJU4InHy P, Ha 9TOM araka 3aKaHIMBaeTCsd. B IIpOTHBHOM ciydae
BoranTaeM u3 P Beqununny w u Kiaagém w = 0. Pesynbrar Borauranus Oyjgem obo3HA-
yars P'. Ecim P’ ne Menblne cyMMapHOTO 3J0pOBbs OCTABIIEIOCA OTPSAIA, TO CGCTh,
ecin P > g - h, TO OTpsiji yHUUTOXKEH IHOJIHOCTLIO, 0Ol 3akamunmpaercs. VHadye Bbl-
quC/IgeM KOJMYECTBO OOHIIOB, yOUTHIX 3TOi artakoii P’ div h u BbYMTaeM 3Ty BeJH-
yuny u3 g. 3areM, ecan P’ mod h # 0, To ojun 6oel HOJyYaeT YaCTUYHbIC DAHCHUS
B pasmepe P’ mod h, TO ecThb yMeHbIIaeM pe3y/bTUPYIollee 3HadeHne ¢ eme Ha 1 u
npucsaubaeM w = h — P’ mod h. Ecmu ke P’ mod h = 0, To ocrapisieM pe3yJIbTh-
pylolee 3HAYEHEE ¢, KaK eCTh, U nojaraeM w = 0. ATaka 3aKOHYEHa, HEPEXOIUT K
pacuéry cjejyiomeil aTaku J0 Tex 1op, MOKA OJ[MH U3 OTPSJIOB HE OyJIeT MOJHOCTHIO
YHUUITOXKEH.

OTBeToMm OyjieT BeJIMUNHA ¢ JIJisl OCTABIIErOCs OTPsijia, YBeJIudeHHast Ha 1, ecin Jiis
9T0ro orpsiyia w # 0 (yuureiBaeMm paHeHoro Goifira).

W pen Tecrtos:

1. ITapamerpnl 60itIIOB 000UX OTPSIIOB OJAUHAKOBBI, YIAP KPATEH 3JI0POBBIO, BbI-
urpoisaer [letun orpsi.

2. ITapameTpsl OORIIOB OTPsIIOB HEOIMHAKOBBI, YJIapbl KPATHBI 3/I0POBBIO OOIIIOB
MIPOTUBHUKA, BEINTPLIBaeT lleTnn oTpsm.

3. Tlapamerpsl 00IiI0B HEOMHAKOBBI, yiaap [leTuHbIx OONIOB KpaTeH 3/0POBbIO
00II1I0B MPOTUBHUKA, yiap OOHIOB MPOTHBHNKA HEe KpaTeH 370poBbio [leTnHbix
60111108, BoIUTrpbiBaeT [leTnH oTpsij, nMes TOJBKO OJIHOTO PAHEHOro OOMIA.

4. Tapamerpsl 0oitoB HeonuHaKOBLI, yaap [leTumnix OOHIOB KpaTeH 3/0POBLIO
GOMIOB IPOTUBHUKA, YJap OOMIIOB IPOTUBHUKA HEe KpaTeH 3/10poBbio [leTnHbix
6oitoB, BoIUrpbiBaeT [leTun oTpsiji, uMes: TOJIBKO OJIHOTO 310pOBOTO OOMIIA.

5. TTapameTpsl 0O#IIOB HEOIMHAKOBHBI, yiaap IleTuHBIX OOMIOB KpaTeH 3/0POBbIO
O0IIIIOB MTPOTUBHUKA, yi1ap OOHIOB MIPOTHBHNKA He KpaTeH 370poBbio [leTnHbIx
00ii110B, BeINTpLIBaeT [leTnn oTps, mMess HECKOIBKO 3I0POBLIX OOMIOB.

6. ITapameTpnl 60ii110B HeoanHAKOBLI, yaap [leTurbix OOHIIOB KpaTeH 3/0POBLIO
GOMIOB IPOTUBHUKA, YJIap OOMIIOB IPOTUBHUKA HEe KpaTeH 3/10poBbio [leTnHbIx
6oitoB, BoiUrpbiBaeT [leTun oTpsiji, uMes 3/J0POBBIX U PAHEHOTO DOMIIOB.

7-10. To xe, uTo B TecTax 3—6, TOJIBKO yaap OOMIIOB MPOTUBHUKA HE KPATEH 310PO-
BbIO [leTnHbBIX 6OIIOB.
11-20. To ke, aro B Tecrax 1-10, TOJBKO cHUTyanusi CHMMETPUIHA — BBIUTPHIBAET
nporuBHuk IleTtn.
21-25. Curydaiiibie TeCTbI.
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9.3. «HosBbrit xumu4yeckuii ajsemeHT». Cuds na ypore rumuy, Ilems Toponviorckumn
MEYMAA 0 MOM, KAK OH OMKPOEM HOBWT Tumueckud aremerm. Ilomom on 3adyman-
cA 0 e20 Hazeanuu u obosHauenuu. M mym on 3amemuis Ha napme 6 KabuHeme TumMul
OAUHHOE CA0B0, COCTOAWEE U3 3ULAASHYT AGMUHCKUT OYKS, U Pewus, 4mo 0003Ha-
yenuem bydem couemarnue 08Yr nocaedosamesvrulr Oyks u3 ysudennozo caosa. Ho
covemanuti MHozo, u Ilema pewus ewbpams U3 HUT MUHUMAALHOE 6 AEKCUKO2PaPU-
Yeckom nopadke.

Hanomnum, wmo aexcuroepagureckud nopadox CpasHEHUA CAOE — IMO NOPAJOK,
NPUHANMOIL 8 CAOBAPAL: CAOBG CPAGHUBAIOMCA NO NEPEHIM OYKEAM, NPU UL PABEHCTNEE
N0 8MOPLIM, NPU PAGEHCNEE EMOPLIL — NO MPEMbUM U M.0., noka 6ydem watidena
HECOBNAJAOUWGA NaPa OYKS, KOMOpas onpedeium nopadox cao8, Uil 00HO U3 CAO8
HE KOHWUMCA; 6 NOCAEOHEM CAYUGE BOAEE KOPOMKOE CAOBO, COBNAJAIOULE C HAUAAOM
bosee OAUHH020, CUUMAEMCA MEHOULUM.

Homozume Ileme, nanuca npozpammy, KOMOPaA no 66eIEHHOMY CA08Y HATIEM
MUHUMGABHOE 6 AeKCcuKkoepaPuieckom nopadke 06YrOykeenHoe nodci06o.

Jannast 3aja4da, B KAaKOM-TO CMBICJIe, MTOXOANT Ha 3amady 9.1 — 31ech Toxke HaJO
HalTH 9KCTpeMaJIbHBII 3j1eMeHT U3 Habopa. O HAKO pasHWUIA COCTOUT B TOM, UTO B
epBoit 3a1ade Habop COCTOUT U3 TPEX FJIEMEHTOB U MPH €€ PENIeHNT MOYKHO 00OHTHCH
HECKOJILKIME CPABHEHUSIMU, a B JAHHOI 3ajaue HEOOXOIUMO peajl30BaTh aJrOPUTM
[IOUCKa SKCTPEMAJILHOIO 3JIeMeHTa B Habope, pasMep KOTOPOrO 3apaHee HEHM3BECTEH.
Tak>ke HEOOXOINMO peasin30BaTh KOPPEKTHOE CPaBHEHME JIBYX JIBYXOYKBEHHBIX CJIOB.

[Iycrs [ — aymHa 3aganH0il cTpoku §. Torma OyieM 3amaBarh JABYXOYKBEHHOE IIOJI-
CJIOBO MHJIEKCOM 4 €ro 1epBoro cnmMposia, 1 < 4 < [ (cunraem, 94TO HHJEKCH OTCUUTHI-
Baforcs ot 1). IIyeTb dpy, — WHJEKC TEKYIEro HaifJIeHHOrO MUHHMAJBHOTO TOJICIOBA.
Buauasne iy, = 1. [lepebupas unuekc ¢ Tekyiuero mnojcaoBa or 2 jgo [ — 1 u cpas-
HUBAasl [I0JICJIOBO, 33/IaBaeMOe STUM HHJIIEKCOM, C TEKYIIIM MIHUMAJIbHBIM [10JCI0BOM,
3a/1aBaeMbIM MHJIEKCOM %y, HAHIEM MUHMMAaJbHOE HOJCJI0BO BO BCeil CTPOKe.

CioBo, 3aj1aBaeMoe MHJIEKCOM k, MeHbIIe CJIOBa, 3a/1aBaeMOro UHIEKCOM 1, €CJIH
s[k] < s[m] nnu ecrm s[k] = s[m] u slk + 1] < s[m + 1].
WNnen recros:

. MuHIMaJIBHBIH TecT — IByXOyKBEHHAsT CTPOKA.

. IBa BuJla CUMBOJIOB, CTPOKa 4éTHON bl Buga ABAB ... AB.

. JIBa BuJIa CUMBOJIOB, CTPOKa 4éTHOM JymHbl Buga BABA ... BA.

. JIBa BuJia CUMBOJIOB, CTPOKa HedérHON munbl Bujga ABAB ... ABA.
. JIBa BuJla CUMBOJIOB, CTPOKa HedéTHOM JiytnHbl Bujia BABA ... BAB.

S O = W N =

. JIBa Buza cUMBOJIOB, C/IyYaiiHbIe COUYETAHUSA JIBYX CUMBOJIOB, HET JBYX MEHD-
IIUX CUMBOJIOB, WJIYIINX TTOJIPSI].
7. [IBa BHJIa CUMBOJIOB, CJIyUaiiHble COUETAHUs JBYX CUMBOJIOB, €CTh JIBa MECHb-
e CUMBOJIA, WTYIIUE TTOIPSIJ.
8-11. Ciyuaiiable TeCTbl, MHOTO BHJOB CHMBOJIOB, HET JBYX MEHBIINX CHMBOJIOB,
UJIyTINAX O/, JJINHA CTPOKH Menblie 255.

19

12-14. CiyuaiiHble TeCThbI, MHOTO BHJIOB CUMBOJIOB, €CTh JIBa MEHbIIINE CUMBOJIA, UJTy-
Iue MOJIPsi, JJIMHA CTPOKN MEHbIIe 255.

15-17. Cayugaiiible TeCThl, MHOIO BHJIOB CHMBOJIOB, HET JIByX MEHBIINX CHMBOJIOB,
UJIYyTIAX TTOAPSII, JIJINHA CTPOKKM paBHa 255.

18-20. Cuyuaiinble TeCTbl, MHOTO BUJIOB CUMBOJIOB, €CThb J[BA MEHBIIINE CUMBOJIA, LY~
e MoJIpsiJl, JTMHA CTPOKN PaBHaA 255.

9.4. «CrpanHoe cpaBHeHue». Ha mamemamuueckom xpyocke Ilems Toponviorc-
KUH NPOCAYWAN AEKUUIO HA MEMY OMHOWEHUT NOPAIKA U Y3HAA, YO UYEADIE YUCAL
MODIICHO CPABHUBAMD HE MOALKO MAK, KaK MO NPUHAMO HG YPOKAT MAMEMAMUKY.
Hanpumep, mooicrno cuumamsb, 4mo a1000e 4Emmoe 4ucio menvuie 4106020 Hewemmo-
20, @ NAPY YEMHDBIT YUCEN UAU NAPY HEYEMHBLE YUCEA YIHCE CPABHUBAMD 1O 00bIUHBLM
NPABUAGM — U IO Modice bydem nopadkom na namypasvru wucaer! Hpasda, nenpu-
6vuHbLM. B nopmdene y ne20 3a6aMANCHA SUCTNOUEK C KAKUM-TMO HADOPOM UCADLT U~

Cen, U OH 3AUHMEPECOBAACA, KAKOE U3 YUCEA MEHDWE (6 CMUICAE 00bINHO20 NOPAJKA):
k-e wucao 6 Habope, 0mMCOPMUPOBAHHOM MO 0ObIUHVLM NPABUAAM, UL k-€ 6 Habope,
OMCOPIMUPOBAHHOM 6 CMBICAE NOPAJKE, ONUCAHHO20 6ble (K020a A1000€ YEMHOE YUCAO
Menve A106020 Hewémmoezo). Ilomozume emy, Hanucas npoepammy, Komopas 6ydem
OMBEUAMD HA IMOM, BONPOC.

CobcTBeHHO, TIPSIMOJIMHETHOE pellleHne TaHHOW 3a/add I0/Ipa3yMeBaeT JBYKPaTHYIO
COPTUPOBKY 3a/[aHHOI0 MaCCUBA, KaXKJbIil pa3 ¢ YKA3aHHBIM IOPSAIKOM: OJUH pa3 ¢
OOBIYHBIM, JIPYTOil pa3 ¢ HeoObIuHbIM. [lociie KaxK/10lf COPTUPOBKU U3 OTCOPTUPOBAH-
HOIO MaCcCHBa M3BJEKACTCs k- YUCJIo, Pe3yJIbTAThl CPABHUBAIOTCS, BBIIAETCS MX M-
HUMYM.

Takum 06pa3oM, HMEOTCsI JIBE CJIOYXKHOCTH. [lepBast cOCTONT B TOM, 4TOOBI OpraHu-
30BaTh MPOIEIYPY COPTUPOBKHU, KOTOpasi paboTaer ocTaTroIHO ObicTpo. Bropast — B
TOM, 9TOOBI OPraHN30BaTh COPTUPOBKY B HEOOBITHOM mOpsijike. [lepBas CJI02KHOCTD, B
[IPUHIIUIIE, BIIOJIHE IO CHJIAM II0/IMOTOBJIEHHOMY INKOJBHUKY: HY?KHO [IPOCTO UCIIOJIB30-
BaTh Oub/mMoTeTHy 0 (BYHKINIO copTupoBKi. OJIHAKO, 4TOOBI OPIraHU30BaTH COPTHPOB-
Ky B HECTAHJIAPTHOM IOPsIJIKE C UCIIOJIB30BAHIEM CTaHJAPTHON (DYHKIIUMN COPTUPOBKI
TPeOYIOTCsT XOPOIlne 3HaH!si OUOJINOTEKN UCIIOJIb3yeMOro si3blKa. B/ »Ke mpu 9ToM
0TKa3aThCsi OT OMOIMOTETHO (DYHKIIH, TO HEOOXO MO YMEHUE CAMOMY ITHCATH XOPO-
1e COPTUPOBKH (OBICTPYIO COPTHPOBKY, COPTHPOBKY CJIHSTHHEM, COPTHPOBKY Ky'eit).

B npuniuie, Bo3M0OKHO peliienne, onuparoiieecst B TPEX YeTBEPTHAX CJIydaeB Ha OJi-
HOKDATHYIO COPTHUPOBKY MACCHBa (B HEOOBIYHOM IODSIJIKE; UTO, BIPOUYEM, HE CHIMAET
yKa3aHHbIe CJIO2KHOCTH, & JIMIIb JleJlaeT peleHne 1yTh Gosee addexrusubiM). Jeii-
CTBUTEJILHO, MYCTh B HEOOBIYHOM IODAJIKE Ha Kk-M MeCTe CTOMT HEKOTOpPOe HEUETHOE
qucsio a. [lpu nepectaHoBKe B 0OBIMHOM MOpsijike neped @ HOBBIX UHCE] BOSHUKHYTH
HE MOYKET: BCEe UETHBIE yKE U TaK CTOSJIN IEPE ¢, & BCE HEUETHBIE, CTOSIINE CIIPABA,
Gosibitie a, u nepes @ BetaTh He MoryT. CTajio ObITh, ¢ PU [MEPEeCOPTUPOBKE ¢ MOYKET
JbO OCTATHCST HA MeCTe (3TO 3HAUMT, UTO BCE UETHBIE YHUCJIA TAK U OCTAJIUCH JIeBee a,
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TO eCTh BCe YETHBIE UKCJIa MEHBIIe @), MO0 IepeMeCTHThCs JieBee (9T0 O3HAYAET, UTO
€CTh YETHLIE Jucya O0JIbIIne a).

[Iycrs Tereps B HEOOBITHOM TOPsifiKe HA k-M MECT€ CTOUT HEKOTOPOE UYETHOE UHC-
Ji0 a. Ilpu mepecopTupoBKe OHO HE MOXKET MEePEeMECTUTLCS JieBee: BJIEBO UHCJa MOTYT
Jiib J100aB/stThesd. Crajio ObITh, B 9TOM CiIydae UYHCJIO G MOXKeT JOO OCTaThCs Ha
MecTe (HEUETHBIE UYKCJIa JIEBee @ He CTAHOBUJIMCH, TO €CTh BCe Hed8THbIe GoJIblie @),
Jb0 TIepeMeCcTUThCs IIpaBee (TO eCTh UMEHTCsl HeYETHbIe YHC/Ia, MEeHbIINe a).

Takum 00pa30M, JOTTIECKHI BO3MOXKHBI 4 CIIydasi:

1. B HEOOBIYHOM TIOpsiJIKE Ha k-M MeCTe CTOUT HEKOTOpOe HEeuéTHOe UHC/IO G BCe
4ETHBIE YUCJIa MEHbIIE @; UCKOMBIil pe3ypTaT HUCIO a;

2. B HEOOBITHOM IOPSIIKE HA k-M MeCTe CTOUT HEKOTOPOE HEYETHOE YHCTIO 4 MMEIOTCS
YETHDBIE YnCIia, OOJIbIINE @; UCKOMBIH Pe3yJILTAT — YUCJIO @

3. B HEOOBIYHOM MOPsiJIKe Ha k-M MecTe CTOMT HEKOTOPOe YETHOE YUC/IO @; BCe HEUET-
HbIE YHCJIa OOJIbINE @; HCKOMBII Pe3yIbTaT — Uucio a;

4. B HEOOBITHOM TIOPSIJIKE HA k-M MeCTe CTOMT HEKOTOPOe UETHOE UHCJIO @; MMEIOTCsI
HEYETHBIE JHC/IA, MEHBIINE (; NCKOMBIN PE3yJIbTAT — YHCJI0, CTosiIee Ha k-MecTe
B MACCHBE, OTCOPTUPOBAHHOM B OOBITHOM IOPSIJIKE.

Takum 06pa30M, BUJIHO, UTO €CJIM B HEOOBITHOM MOPSsIJIKe Ha k-M MECTe CTOUT HedET-
HOE YUCJIO @, TO OHO Ke OyJeT pe3ysibraToM. B ciydae, KOrja 9TO 9HCI0 YETHOE, OHO
Oy/JleT OTBETOM, €CJI HeT HEYETHBIX, MEHBIIHUX €ro. DTOT (DAKT MOYKHO YCTAHOBUTH
3a OIMH IIPOXOJ, MaccuBa. 1, HaKOHell, ecji YUC/IO a YETHOE M UMEIOTCs HEeYETHBIE,
MEHbIINE @, TO TPeOYeTCsl COPTUPOBKA B CMBIC/IE O0BIYHOIO ITOPSIIKA THCEJT.

W paen tecros:

1. Munnmanbmbiit Tect: n = k = 1. EguncTBentoe 9mcyio — 96éTHOE.
2. Munumasbubiit TecT: n = k = 1. Eanncrsennoe ancio — HeIETHOE.
3. MunnmManbublit Tect: n = 2, k = 2, oTBeT — (oJIbIIee U3 ITUX ABYX THCEN (B
OOBITHOM TIOPSLIIKE).
4. MuHumasbHbIl TecT: n = 2, k = 2, OTBeT — MEHbIIlee U3 TUX JABYX uuces (B
OOBITHOM TIOPSIJIKE).
5. MunnmasibHblil TecT: n = 2, k = 1, OTBeT, COOTBETCTBEHHO — MEHbIIEe U3
9TUX JIBYX 1ucest (B OOBITHOM TODSIIIKE).
6. n = 20, HET HEUETHBIX YUCEJ.
7-10. n = 20, ecTb HeUETHBIE YUCTIA, PACCMATPUBAIOTCH ciydan 1-4.
11-15. To ke, yto B Tectax 6-10, Tospko n = 5000.
16-20. To ke, uro B Tectax 6-10, Tosbko n = 10000.
21-25. To ke, aro B Tectax 6-10, Toapko n = 100000.

9.5. «Kparsbsie penmrenns. [lema Toponwoickun udywua npoepamMmuposarue u
CMAA PEWAMD PA3HBIE MAMEMAMUYECKUE 3adavu Ha Komnvlomepe. B wacmmuocmu,
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OH BCNOMHUA 3a0a4KY U3 G-20 KAGCCA NG NOHAMUE DEAUMOCTU! NYCMb UMEEMCA Ha-
6op namypasvror wuces {n;} u namypasvroe wucao m. Bonpoc: deaumenem karol
CMENeHU ABAAEMCA YUCA0 M Oaf cosokynnoeo HOK wucen n;?

Cosoxynnoe HOK (naumenviuee obwee kpammoe) nabopa HAMYPasbHbIT YUCEs —
MO HAUMEHDULEE HAMYPANLHOE HUCAO, OAfL KOMOPO2O A000€ YUCAO U3 UMENOULE20CH
nabopa bydem deaumenem.

Homozume Ileme, nanuwume coomeememsyouLy1o npozpammy.

SBajiavua ujeifHo HecJIoyKHa, OJIHAKO TI0JIHOE €€ pellieHIe He BIOJIHE HPSIMOJIMHENHHO, a
TakxKe JJIs CBOEfl peasjmsanuu TpedyeT ONnpee/IEHHOTO yPOBHSI MPOrpaMMUPOBAHUS,
YTO MOYKET BBI3BATH TPYIHOCTH Y JEBATHK/IACCHUKOB.

Hasnee B Texcre o(b, a) — crenenb genuress by ducaa a. AJropuT™ BbIYHCICHUS
9TOIl BEJIMYUHBI JJOCTATOYHO ITPOCT:

o = 0;
while @ mod b = 0 do begin
inc(o);
a := a mod b;
end;
EmuncerBento, mpu 9ToM paspyliiaercs 3HadeHue ¢, HO9TOMY 3TOT KOJ[ pasyMHO 0 op-
MUTH KakK (DYHKIIHIO.

[Mpsimosneiinoe pernienne cocront B HaxoxKiennn HOK Beex mpe/iiiozkenHbIx qucest
a; 1 B IOCJIEIYIOIEM I0JICUeTe CTEleHNn yKa3aHHOro mesmtesisi y Haiigerrnoro HOK.
HejtocraTok mpeiiozkeHHOTO MeToj1a 3akodaercst B ToM, 910 HOK mMoxker okazaThest
HACTOJILKO DOJIbINM, 9TO He Boiiaér B Tuil int. Te, kTo nummyT Ha Java uin va Python,
MOIYT HpuBJjiedb 6bubjanorekn jyimaHol apudmernku. Ho Ha camoMm Jejie, 9TOro He
Tpebyercs.

Pertene ocHOBaHO Ha 3JIeMEHTAPHOM HAOJIIOJIEHUH, YTO CTEIEHb TOrO WJIM UHOI'O
npoctoro jenurens y HOK He MoxkeT ObITH OOJIBIIE CTEIIeHN STOTO JIeTHTe s y IuCel,
HOK kotopbix mnojicantbiBaercsa. OHako 9T0, BOOOIE MOBOPsSI, HEBEPHO JIJIsl COCTAB-
HbIx npesuresieii. lefictBurenbio, 63 He sBisgercs jenuresieMm HU 7, HU 9, HO SBJIAETCA
nenmresiem nx HOK, pasnoro kak pas 63. To ectb comuo)kUTE M, 0OECIIETNBAIOIIIE
ToT daxt, uro m spisgercs gesureseM HOK, MOryT «IpuXojnTby U3 pasHbIX THCEI,
y koropbix 310 HOK BBIMKC/ISIETCH.

Crajio ObITh, HAJ0 BBIUUCINTH CTENEHH MPOCTHIX JeJnuTesell m, BCTPEeUYaOINXCs
qnces a;. Vlgest onTuMa bHOrO aJirOPUTMa COCTOUT B CJICIYIOIIEM:

1) packiiajibiBaeM m Ha [IPOCTbIE MHOXKUTEJIH, 3aIl0MUHAs 3HAYCHHUE KAXK OO MHO-
Kuresst p; u ero crenenb d; = o(pj, m); ormerum, 4ro npu orpannuenun m < 109
YUCI0 M He MOXKeT UMeTh 0oJjiee 8 pas/IMIHbIX MPOCTHIX Jeiauteseii: 2, 3, 5, 7, 11, 13,
17, 19 — ux npoussejenne yzke Goabie 10%; ecin 6path cieyroniue mpocThie qnca,
TO MUJIJTHOH IIPEBBICUT IIPOU3BEJIEHNE MEHBIIIEro X KOJNIeCTBa,

2) 1OC/IeI0BATEIBHO CUUTHIBAEM MPEIJIOKEHHBIE YUCIA (7, JJIsl KAXKJO0TO [POCTO-
ro JIeUTes Pj GUCIA M HOACIUTBIBAEM €r0 CTeleHb g; j = o(pj, a;) Y KayKI0ro u3
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4qucesl a; 1 HaXOAUM MaKCUMyM g]’f = max g; ; U3 BeJIMIUH g; j I KaxKJ0ro j;
; ;

3) HOHSITHO, UTO €CJIH M SBJISIETCS JIJUTE]IeM CTeleHn Kk y KAKOro-To Jucia [, 1o
KazKJIbIi ITPOCTOI JIe/INTeNb P;j THCTIa 1 JOJKEeH OBITh JeINTesleM Ticia | cTenenn me
nmxe k-dj, o ecth k < o (pj, 1) div dj, u ipu 9T0M XOTA GBI OJIHH JICTUTENTD P; ABJIACTCS
gemaresiem crenenn mke (k4 1) - dj. Orciofa BhITEKAIOT JEHCTBIS 3aKIOUHTE/ILHOTO

Jrara: uieM MuanMym k¥ = mjm (gj div d;) — 310 1 Gyzer oTBer.

W pgen tecros:

1. MunumaibHbiil TecT: 1 = 1, 33JIaHHOE YUCJI0 B3AMMHO IIPOCTO C M.
2. MunnmaJbHbI TecT: n = 1, 3aIaHH0e INCI0 UMEET M ACJUTEJIeM CTermeHn 1.
3. MunnmasbHbI TecT: n = 1, 3aJaHHOE YUCIO UMEeT 1M JIeJUTeseM CTeleHn
6osbIe 1.
4. n = 25, m = p; - py €CTh NPOU3BEJEHNE JIBYX MPOCTBIX COMHOXKUTEJIEH, m
B3anmuo pocto ¢ HOK n;.
5. n =25, m = p; - po, crenens jequrens m y HOK ecrb makcumym crerneneii
JIEJTUTEJISA M, Y TUCET N;.
6. n = 25, m = p; - pa, M He sIBJISIETCsI JIeJINTeJIeM HI OJIHOTO 7;, OJHO U3 YUCesI
u3 HabOpa COJEPYKUT B KAUECTBE JEJUTENIsS OJINH U3 MPOCTBIX COMHOYKHUTEJIei
m, Ipyroe — Jpyroii.
7-9. To xe, aro B Tectax 4-6, Tonbko HOK me BxoanT B int.
10. n =25 m= p’fl -p§2 -p§37 m B3anmuo npocro ¢ HOK n;.
11.n =25 m = plfl -pé” ~p§“7 crenenpb Jiesnresist m y HOK ectb makcumym
CTereHell JIeIuTesist m y 9uces1 n;.
122.n =25, m = plfl . p];Z . plg“, M He sBJIeTCcs JleJIuTesleM HU OJHOIO 1, N
«tpunocsity B HOK nBa menmrens m.
13.n = 25, m = plfl . p];z . plg“, m He fABJIAeTCd JeJuTejleM HU OJIHOIO M, My
«upunocsty B HOK 1o onnomy jiesmuresio m.
14-17. To xe, uro B Tecrax 10-13, Tosbko n = 50 u HOK ue Bxomnut B int.
18-21. To xe, uro B Tectax 10-13, Tosbko n = 50 u HOK ue Bxojut B int64.
22-33. To xke, uro B Tectax 10-21, Tompko n =50, m =2-3-5-7-11-13-17.

34-41. Cnyuaiinsie Tectol, HOK BxojuT B Tun int. EcTh ojuH MakcuMajbHbBIH TecT

n = 10°.

42-46. Cuyuaiinsie Tectol, HOK #e Bxojur B Tui int. EcTb ofui MakcuMaIbHbIH TeCT
-
n = 10°.

47-50. Cayuaiinsie Tectol, HOK ne Bxopur B Tum int64. Ectb oun MakcuMa bHbIH
tect n = 10°.
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