X111 MATEMATHYECKAS OJJUMITUA A UMEHHU JIEOHAPIA DIJIEPA

Pemienusi 3a1aHuiil peruoHAJILHOIO 3TaNa U NpeBapUTe/JbHbIe KPUTEPHH OlleHKH, 1 1eHb

1. Hamypanvroe uucno, 6onvuee 1000000, 0aém oounaxosvie ocmamxu npu oenenuu Ha 40 u na 125.
Kaxas yugpa mosicem cmosms y smozo uucia 6 pazpsoe comen? (H. AraxaHos)

Pemenue. [lycte N — ngaHHOe uKcio, t — ero ocrarok ot aeneHust Ha 40 u ot genenus Ha 125. Toraa
yucio N—t nenutcs Ha 40 = 5-8 u Ha 125, To ecth Aenutcs Ha 1000. 3HaunT, pazHocTh N-t OKaHYUBACTCS
Tpems HysiMH. A octatok t < 40. [TosTomy B paspsine coteH crout 0.

Kputepun. Tonbko oTtBeT: / 6anr. OTCyTCTBHE B PELICHUU ITPUMEpa YKCIa, YIOBIECTBOPSIOIIETO YCI0-
BHUIO 33/1a4H, OYEHKU He CHUdCAem.

2. Yucna X u'y, ne pasuuie 0, yoosnemesopsiom nepasencmeam x>—x >y u y*—y > x? . Kaxoii 3nax mosicem
umems npousgederue xy (vkasicume éce sozmodchocmu)? (H. AraxaHon)

Orser. 3uak wioc. [lepsoe pemenune. C0XXKUB JaHHBIC HEpaBEHCTBA, ony4yuM: X+y < 0 (*). Ilepemuo-
’KHB MX (3TO MOKHO JIE/IaTh, TAK KaK IIPaBble YaCTH HEOTPULATENbHBI) nomyunm: Xy(1-x—y) > x?y2. Ctano
ObITh, XY(1-X-Y) > 0. BeipaxkeHne B CKOOKaX MOJOKUTEIBHO B CHITy HepaBeHCTBa (*), TOITOMY H ITPOH3-
BEJICHHUE XY MOJIOKUTEIbHO. Bropoe pemenne. Ilycts 0HO 13 yucen (715 ONpeAeaeHHOCTH X) MOJI0XKH-
tensHO. TOr/Ia M3 MEPBOrO HEPABEHCTBA B YCIOBHHU MOJTydaeM X2 > X2—X > y2 > 0 u, 3Ha4uT, X > |y|. Cre-
JI0BaTeJILHO, II0 BTOPOMY HEPABECHCTBY U3 yCJIOBHUS y2+x > y2+|y| > y2—y > X2, IIO2TOMY y2 > X2—X, qTO MIpOo-
TUBOPEUYUT NIEPBOMY HEPABEHCTBY. TakuM 0Opa3om, Hallle MPEANOI0KEHUE HEBEPHO U CPEIU YUCET X U
Y HET MOJOXKUTENbHBIX. A 3HAUUT, OHU 00a oTpuIaTeNnbHbI U XY > 0.

Kpurtepuu. Jloxazano, uto X+y < 0, gagpHENIIero coaepKaTeabHOTO MPOABIKEHUS HET: 2 Oaia. 3a oT-
CYTCTBHME IIPUMEPA, KOT/Aa BHINOJIHEHbI 00a HEPABEHCTBA, OYEHKA He CHUMCAEMCSL.

3. B epynne uz 19 wkonvHuxos y kaxcoo2o 39 3HAKOMbIX, npuiem y 100020 MAIbYUKd eCmb 3HAKOMAas 0e-
80UKA, A Y 000U 0e80UKU — 3HAKOMbIL Manbuuk. Mooicem u okazamvcs, 4mo 6ce 0eBOUKU U3 Mol
2PYNNbL UMEIOM 8 Hell NOPOBH) 3HAKOMbIX MATbUYUKOS, A 6CE MANbYUKU — NOPOGH) 3HAKOMBIX 0€80YEK?
Bce snakomemea — ezaummwie. (C. bepios)

OtBet. He moxeT. Pemenne. [Ipenmnonoxum npotuBHoe. [1ycTh B rpymme X MadbuUKOB U KaK/IbIi 3HAET
y neBouek. Torma Bcero B rpyire OyJeT Xy 3HAaKOMCTB. Y BCEX JE€BOYEK JOJDKHO OBITh MOPOBHY M3 BCEX
3THX 3HAKOMCTB, 3HAYMT XY JAeTUTCS Ha 79—X. MOKHO cunTaTh, 4T0 X < 39 (MHaYe MOMEHsAEM MaIbYUKOB
U JeBouek ponsiMu). Tak kak X B3aUMHO MpocTo ¢ 79—X, Ha 79—X momkHO nenauThes uucio Y. Ho
79—x > 40, a y no ycnoButo He 6onbire 39. [IpoTuBopeune.

Kpurepumn. [IpenBaputenbHbIX KPUTEPUEB HET.

4. [lems u Bacsi uepaiom 6 uepy. Bacs knaoém 6 pso 150 monem: nekomopule «Opiom» 68epx, HeKOMopwle
— «pewkoiy. [lems céoum Xx000M MOHCEM NOKA3AMb HA TH0Oble MPU Jlexcawue noopsio MOHembl, NOCie
yeco Bacs obsi3an nepesephymo Kakue-mo 08¢ MOHembl U3z 9mux mpéx no ceoemy 6vloopy. l[lems xouem,
UMobbL KAK MONCHO OONbULE MOHEM JIeHCANU «PeuKoiy 68epx, a Bacs xouem emy nomewams. Ipu kaxom
Haubonvuem k Ilems cmodicem nezasucumo om oevicmeauti Bacu 0obumscs mo2o, umobwi xomsi o6l k monem
nexcanu «pewxoiy esepx? (C. bepnos, H. Biacosa)

OrtBer. 74. Pemenne. [Tokaxem, kak Iletss moxer obecrieunts 74 «pemkm». Pa3odbeM Bce MOHETHI Ha
naps! uaynmx noapsa. Ha k—om mare (1 <k <74) IMers cMorput Ha MoHeTsl B mape (2k—1, 2k). Ecnu
CpeaM HUX eCTh XOTs Obl OJIHA pEIlKa, TO MEePEXOAUT K cleaytolieMy mary. Eciau cpey HUX HET pelkH,
to Iletst yka3piBaeT Ha Tpoiky (2k—1, 2k, 2k+1), mocne yero B 3TOi mape MOSIBISETCS XOTS ObI OJIHA
pemka. Takum obpa3om, yepe3 74 miara B KaXJ10i rape MOHET, KpoMe TocieHe, OyneT Xors Obl oHa
pellika, To ecTh pelek OyaeT He MeHee 74.

[Tokaxxem, kak Bacs moxet nomemats Ilete monoxxuts 6ombiue 74 «periex». M3HayansHo Bacs kia-
JIET OpJIOM BBEPX BCE MOHETHI C HEYETHBIMU HOMEpaMH, a Takke MoHeTy 150, a Bce ocTanbHble MOHETHI
— pemkoit. Jlanee oH pa3duBaeT MOHETH ¢ HOMepamu 2-149 Ha mapsl noxpsin uaynwmx. Cpenu Jro0bIx
TpPEX MOHET, Ha KOTOpbIe MOXKeET yKa3ath [leTs, ABe MOHETHI 00s3aTenbHO Oy IyT U3 0HOM napbl. IMeHHO
ux Bacs u nepeBopaunBaer. I1pu Takoii urpe Bacu monetst 1 u 150 Bcerga OyayT jexaTb OpjoM BBEpX,
a B Kaxaoi BacuHoilt mape OyaeT poBHO OJIMH Opesl M OJTHA PEeIllKa.



Kpurtepuu. Tonbko otBet: 0 6annos. Tonbko crparerus, no3poistomas [lere noduthes 74 «pemexy»: 1
bann 3a onucanue u 2 bannia 3a 06ocHosanue. TONBKO CTpaTerys, MO3BoJIsIONIas Bace 100MThCs, 4TOOBI
YHCII0 «peleK» Beeraa He npesbimano 74: 1 6ann 3a onucanue u 2 6anna 3a obocHosanue.

5. CL — buccexmpuca mpeyeonvnuxka ABC. CLBK — napannenocpamm. Ilpsmas AK nepecexaem ompe-
30k CL 6 mouke P. Oxazanoce, umo mouxa P pasnoyoanena om ouazonaneii napainenocpamma CLBK.
Hoxaocume, umo AK >CL. (C. Bepiios)

IlepBoe pemenne. O603HaYMM vepe3 T TOUKY MepecedeHus: auaronaned napamwienorpamma CLBK. B
cuity cBoiictBa ouccekTpuchl u Teopembl Daneca BC/KL = CT/TL = CP/PL = KP/PA = BL/LA = BC/CA,
orkyaa AC = KL. Ho Torna ACKL nu6o napanienorpamm, 1u60 paBHOOeApeHHAas Tpanenus. Bo Bropom
ciyuae AK = CL. B nepBom cinyuae LB = CK = AL, nostomy AC = CB u CL — o06uwmii nepnenauxysip
k mapamuienbHbpM TIpsiMbiM CK 1 AB, a Torna on kopoue HakinonHoi AK. Bropoe pemenue. 113 ycnoBus
cienyer, uro Touka P paBHoymaneHa ot npsmbix KL, BC u AC. Eciu ipsimbie AC u KL mepecekatores (B
touke X), To npsimast XP — ouccekrpuca yria AXL. ITo croiictBy Tpanenuu ACKL 3ta mpsimast mpoxoauT
yepe3 cepeannbl ocHoBanuid AL u KC. TTostomy AX = XL, tpanenus pasao6okas u AK = CL. Ecnu xe
AC || KL, To ACKL — mapamrenorpamm, AL = KC = BL, u 6uccextpuca CL tpeyroipauka ABC siBiis-
ercs MmenuaHoi. [loaTromy oHa e — U BbicoTa, To ecTb CL L AB, 1 paccTosiHue Mex/1y napauieIbHbIMH
npssiMmbiMu AB u CK paBro CL. CrnenoBarenbHo, OTpe30K AK, cOSTUHSIONIMI TOYKH Ha TUX NPSIMBIX, HE
kopoue CL.

Kputepuu. B paccyxaenuu He Bo3aukaeT ciydast, korna AC || KL: ne 6onee 4 6annos. «JlokazaHo», 4to
ACKL — paBHOOOKas Tpanenus (Ipu 3TOM 3a0bIT clydyail, KOTJia 3TO He Tpamneuus): He 6oee 3 6anios.
Hoxkazano, uro AC = KL, nanpHe#Iero coaepxaTebHOr0 POABMKeHHsI HeT: 3 Oania. B pemenun pac-
cMatpuBaercs Toabko ciydaid, korna AC || KL: e 6onee 1 6anna.



