LV YPAJIBCKUY TYPHUP IOHBIX MATEMATUKOB. KHMPOB, 14-20.02.2020
MATEMATNUYECKHNIM BOM Ne4. 20.02.2020
CTAPIITIA Y I'PVIITIA, BBICIIIA ST JIUTA

1. Ha manere ¥Ypryp mapoobpasnoit popmbl ectb 2020 3anpaok. OHu pac-
IIOJIOYKEHBI TaK, YTO JIMaMeTPAJIbHO ITPOTUBOIIOJIOXKHO KazKI0i 3alpaBKe pacio-
JIoyKeHa 3anpaBka. Ha 3ampaBkax ectb 6en3un. OH pacupenesiéH Tak, UTo, Ha-
YaB C JIIOOOH 3alpaBKM, MOYKHO JI0eXaTh JI0 JUAMeTPAJIbHO ITPOTHUBOIIOIOXKHOMN
(BO3MOXKHO, 3ae37Kasl 110 MyTH Ha jpyrue 3anpaBki). O0s3aTe/IbHO Ji HaleTCst
3allpaBKa, HaUaB ¢ KOTOPOil, MOKHO ITIOCETUTDH BCE JIPYTHE 3aIIPABKH !

2. PenmuTe B HaTypaJbHBIX 4ncIax ypasHennme m?2 + 2 - 3% = m(27T1 — 1).

3. BemecrBennble uncia aq, as, ..., G190 TAKOBBI, YTO

ad + a3+ ...+ alg + (a1 +az+ ...+ ap)? = 101.

Hoxkaxkure, aro |ax| < 10 g kaxkmoro 1 < k < 100.

4. Toukn M u N pacnonoxennl Ha cropoHax AC m AB coOTBETCTBEHHO IIpa-
BUILHOIO Tpeyroyibauka ABC Tak, Tpeyrosbauku ABM n AC N — ocTpoyroJib-
Hble. TOYKM mepeceveHns BHICOT 3TUX TPEYTOJBHUKOB U TOUKa nepecedenus: B M

u CN — BepHIMHBI PABHOCTOPOHHETO TPEYTOJbHUKA. deMy MOTyT OLITH paBHBI
yriibl CBM u BCN?

5. Cama mumrer nocjiegoBaresibHocTr n3 0 u 7. Ha HysieBoM 1m1are oH muiieT
nocyesioBarebHOCTL 007. /lasmee, Ha k-M 1are oH 3aMeHseT KaxKIylo yKe Ha-
HUCAHHYIO TOCJIe0BATEIbHOCTh A Ha k + 2 mocjeaoBaTelbHOCTH, ¥ KOTOPBIX
nepBbie k + 2 cMMBOJIa COBIIAJIAIOT ¢ A, a IMMOTOM K § U3 HUX IPUITUCHIBAET B KOH-
e 0, a K ocTajibHBIM — 7, TJie § — KOJIMYIeCTBO HyJell B mocjeioBaTe lbHOCTH A.
Tak, mocJie mepporo mara y Hero oyayT mociaemosaresabHoct 0070, 0070 u 0077.
Yepes 2016 maros Carma ycras. Teneps va mocke 2018! /2 mociemoBareibHOCTEH,
u B Kaxkoit 2019 mucdp! A B ckonbkux u3 Hux 7 Oosibire, gem 07

6. Jlaubr 2n mapukoB (n > 2) ABYX pasHBIX BecoB (06a Beca BCTPEUAIOTCS).
Hokazkure, 4o 3a n+ 1 B3BelIMBanue Ha JIBYXJallleYHbIX Becax 06€3 I'uphb MOXKHO
OoIlpeae/JmmTb KOJIMIECTBO TH}Ké.HbIX IIMapHUKOB.

7. Ha miockocTu jgaH BBINYKJIBIH deThipéxyroabHuk ABCD. Jlokaxure, 4TO
HATH Ha IJIOCKOCTH TOYKY P, mjst koropoit Tpeyronbuuku PAB, PBC, PCD
u PDA paBHOBeIUKH, MOXKHO TOTJIa W TOJBKO TOT/A, KOI/A WMJIM OJHA JTUATO-
HaJIb YeTHIPEXYTOJbHUKA Pa3dbUBaeT ero Ha JiBa PaBHOBEJIUKUX TPEYTOJbHUKA,
WJIN OJTUH U3 YETHIPEX TPEYTOJbHUKOB, 0OPA30BaHHBIX IIOCJIE TTPOBEJIEHNsT 00enx
JIMaroHaJeil, paBHOBEIUK (PUType U3 TPEX OCTABIIUXCS TPEYTOJbLHUKOB.

8. Haitinmmre HanMeHbIllee HATYpaJIbHOE N TAKOE, UTO
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LV YPAJIBCKUY TYPHUP IOHBIX MATEMATUKOB. KHMPOB, 14-20.02.2020
MATEMATNUYECKHNM BOM Ne4. 20.02.2020
CTAPIIIA Y I'PVIIIIA, IIEPBAY JIUTA

1. Ha manere ¥Ypryp mapoobpasnoit popmbl ectb 2020 3anpaok. OHu pac-
IIOJIOKEHBI TaK, YTO JUaMeTPabHO IPOTUBOIIOJIOKHO KaXK IOl 3allpaBKe PacIIo-
JIOXKeHa 3ampaBka. Ha sampaBkax ecth O0ersun. OH pacipeneiaéH Tak, 9ToO, Ha-
yaB ¢ JII00OI 3ammpaBKU, MOXKHO J0eXaTh JI0 JUaMETPaJbHO MTPOTHBOIIOJIOXKHOM
(BO3MOXKHO, 3ae37Kast 110 IyTH Ha jpyrue 3anpaBkiu). O6s3aTe/IbHO Ji Hal1eTCst
3allpaBKa, HaUaB ¢ KOTOPOil, MOYKHO IIOCETUTDH BCE JIPYTHe 3aIIPABKH !

2. IIpocroe 4mcyio p u HATYpaJIbHBIE YUCaa @, b, ¢, N TaKOBBI, YTO a,b,c < p, a
Bce Tpu uncia a+ (n—1)b, b+ (n—1)c u ¢+ (n—1)a geaarca na p?. Jlokaxmure,
YTO 1. — COCTABHOE YHCJIO.

3. BemecrBennbie ucaa ay, as, ..., @190 TAKOBBI, 9TO

af + a3+ ... +ajg + (a1 +az+ ...+ a)? = 101.

Hoxkaxxure, aro |ag| < 10 g kaxkmoro 1 < k < 100.

4. Touku M u N pacnosnoxkenbl Ha cropoHax AC u AB coOTBETCTBEHHO IIpa-
BUJIbHOTO Tpeyroabuuka ABC tak, Tpeyrosbauku ABM nu AC N — ocTpoyrosinb-
Hble. TOYKM mepeceveHns BHICOT 3TUX TPEYTOJLHUKOB M TOUKa nepecedenus: B M
nu C N — BepHIMHBI PABHOCTOPOHHEI'O TPEYroJIbHUKA. deMy MOI'yT ObITh paBHBI

yriet CBM u BCN?
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KJIETKY c unucjioM 1. /laspliire oH 3a OAWH X0/ MOXKET HePEeiTH B JTI0OYIO COCETHIOIO
110 CTOpOHE KJIeTKY. CKOJIBKUMUI CIIOCOOAMI OH MOKET CJIeIaTh HECKOJIBKO XO/I0B
TaK, 9TOOBI CyMMa, 4YHncesJ B KJIETKaX, Ha KOTOPBHIX OH HOOBIBAJI, paBHsiIach 21
(cumTasi MCXOMHYIO W MOCIETHIOK KJIETKY )?

5. Ha acdanbre HapucoBana Tabanmaka 2 X 2: . Kot Anpba 3anpsirayi B

6. danbr 2n mapukoB (n > 2) ABYX pasHBIX BecoB (00a Beca BCTPEYAIOTC).
Hoxkazkure, 9To 3a 1+ 1 B3BeIMBaHUe HA IByXJYAIIEUYHBIX BECaxX 0€3 IMpb MOYKHO
OIPEJIEJINTH KOJIMIECTBO TSIZKEIBIX [TAPUKOB.

7. Cropona AB tpeyronbunka ABC nonenena toukamu M u N Ha Tpu paBHBIE
gyactu: AM = M N = NB. Ha orpeske M N BbiOpana Touka P. Yepes Touku
M un N nposejieHbI IpsiMble, Tlapasuienbabie C P, J10 lepecevdeHunsi co CTOPOHAMU
AC n BC B Toukax (Q u R coorBercTBeHHO. JIOKaXKnTE, ITO YeTHIPEXYTOJIbHUK
CQPR u tpeyronbauk AQP paBHOBEIUKH.

8. HaiiguTe HamMeHbIlee HaTypaJbHOE N TAKOE, ITO
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LV YPAJILCKUY TYPHUP IOHBIX MATEMATUKOB. KHMPOB, 14-20.02.2020
MATEMATUYECKHNIM BOM Ne4. 20.02.2020
CTAPIITIA Y I'PVYIITIA, BTOPAS JIUTA

1. Ha mytockocTu pacmosiozKeHbl n 3alIpaBOK. DeH3uH pacIrpeIe/ieH Mo 3alpaB-
KaM TakK, 9TO, Ha4aB C JII0OO0 3aIpaBKu, MOXKHO JI0EXaTh J0 JII0OOH Apyroii (Bo3-
MOYKHO, 3ae3Kasl 10 MyTH Ha Jpyrue 3ampaBku). [Ipm Kakux n MOXKHO yTBEp-
JKJaTh, 9TO 0043aTeJIbHO HaIé TCA 3alpaBKa, HadaB C KOTOPOW, MOXKHO ITOCe-
TUTDH BCE JIPYyTIUe 3aIIPaBKu’!

2. /lanbl 9eThbIpe HATypPaJbHBIX YHCIa. s KaxKJI0i mapbl YUCe] TOCYUTAIN
X HaAmOOJIbIIIME OOINKE JIeJUTEIN, B Pe3yJIbTaTe MOJydIuInch aucia 2, 3, 4, 5, 6
n 9. KakoBa HamMeHbITasi BO3MOXKHASI CyMMa, YeTBIPEX UCXOIHBIX UHCET!

3. BemecrBennble yucia aq, as, ..., G100 TAKOBBI, YTO

af + a3+ ... +ajg + (a1 +az+ ...+ a)? = 101.

Hoxkaxxure, aro |ax| < 10 g kaxkmoro 1 < k < 100.

4. Toukun M u N pacnonoxkenbl Ha cropoHax AC u AB cooTBeTCTBEHHO IIpa-
BuIbHOrO Tpeyroiabunka ABC Tak, uro ABM u AC N — paBHBIE OCTPOYTOJIbHBIE
TpeyroiabHuKu. BoicoTer Tpeyrosbauka ABM nepeceksmch B ToOUke P, a BBICOTEI
tpeyroabauka ACN — B Touke (); R — mouka nepeceuenuss BM u CN. Oka-
3aJ10ch, 9T0 P()R — paBHOCTOpOHHUIT TpeyrojbHuk. Haiinnre Bce BO3MOXKHBIE
snadenus yriia CBM.
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KJIETKY ¢ gnucjioM 1. /laspliiie oH 3a OAWH X0/ MOXKET IePeiTH B JTI0OYIO COCETHIOIO
110 cTOpOHE KJIeTKY. CKOJIBKUMU CIIOCOOAMU OH MOKET CJIeJIaTh HECKOJIBKO XO/I0B
TaK, 4TOObI CyMMa, 4YHCesJ B KJIETKaX, Ha KOTOPBHIX OH MHOOBLIBAJI, paBHsiIach 21
(cumTast MCXOMHYIO W MOCIETHIOK KJIETKY )?

5. Ha acdanbre HapucoBana Tabamdka 2 X 2: . Kot Anpba 3anpsirayi B

6. danbr 2n mapukoB (n > 2) ABYX pasHbIX BecoB (00a Beca BCTPEUYAIOTCS).
Hoxkazkure, 94To 3a 1+ 1 B3BelMBaHUe HA JIByXJYAIIIEYHBIX BECaxX 0€3 IMpb MOYKHO
OIPEJIEJIUTD KOJIMIECTBO TSIZKEIBIX [TAPUKOB.

7. Cropona AB tpeyronbunka ABC nonenena Troukamu M u N Ha Tpu paBHBIE
vyactu: AM = M N = NB. Ha orpeske M N BbiOpana Touka P. Yepes Touku
M un N upoBeeHbI IpsiMble, HapaJjeababie C' P, 10 mepecedenns CO CTOPOHAMU
AC un BC B Toukax (Q u R coorBercTBeHHO. JIOKaXKuTE, ITO YeTHIPEXYTOJIbHUK
CQPR u tpeyronbauk AQP paBHOBEIUKH.

8. Ilyctb a1 =1 u ap = n - ap, 9 npu n > 1. Jlokaxure, 910 @y > n? npu Bcex
n > 12.



