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X Knacc

1. Ha KoopAaMHaTHOW MIOCKOCTU MNPOBefeHbl [BE Mapasi/fiefibHble MPsiMble.
MNepBas NpoxoAnT vepe3 Hayano KoopAamHat Touky O, BTopas-yvepes Touky K (0; 8).
MNepBas npsamMas rnepecekaet rpa@umk pyHKUMM y=x2 B Toukax O 1 A, BTOpas npamas
nepecekaeTt rpauk yHKuMmM y=x2 B Toukax B n C (toukn A n C nexxart no ofgHy
CTopoHy oT ocu OY). HalTnm ypaBHeHWs 3TUX TMPAMbIX, ecnu  nnoLlaab
TpeyronbHnKa ABC paBHa 24.

2. OKpY>XHOCTb MepeceKaeT KaxXAyk CTOPOHY
TpeyronbHMka ABC B AByX TO4Kax (CM. PUCYHOK):
cTopoHy AB B Toukax MwN (nopsgok goyek: A, M, N, B),
cTopoHy BC B Toukax P 1 Q (nopagok Touek: B, P, Q, C),
cTopoHy AC B Toukax R n S (nopsagok Touek: A, S, R, C).
Joka3aTb, uto ecin AM=> BN 1 BP > CQ, 10 AS> CR.

3.  HatypanbHoe 4nicio n UMeeT 6 aennTeneid. M3BeCTHO, UTO CyMMa UmnCces,
432 v
06paTHbIX ero JenuTensm, OT/MYHbIM OT I W camoro 1, paBHa — Hantn Bce

Takue n.
4. B Kaxayto KeTky Tabnuubl pasmepa (5 cTpok, n CcTON6UOB)
3anncaHo opHo wu3 uenbix yumcen ot 0 go K Mpn Kakom HaubosnbLlem

3HAUEHUN N MpY 3aaHHOM 3HauyeHMn K B TabnvLy MOXHO 3ammcaTb UYMCNa TaKuM
06pa3oM, UYTOObl BO BCEX CTPOKAxX CyMMma umcen 6bifa OfMHAKOBA, a B N06bLIX ABYyX

cTonbuax pasmyHa?

o. Ha pucyHke w306pakeH nnaH ropoga. [opoAckue
KBapTa/ibl MMeT (opMy OAMHAKOBbLIX KBagpaTtoB. CTOPOHbI
KBaJpaToB ABMAKTCA ynnuamn. OnnHa Kaxkgoi CTopoHbl (Yiuubl)
paBHa a KM. ABTOMOOW/INCT XOYET, BblexaB U3 KaKON-M60 TOYKK
Ha o4HOW 13 ynuu ropoga (No ero BblI6Opy), Npoexarb MO Kakaoun
y/imue ropoZia He MeHee OAHOro pasa 1 B UTOre BEPHYTLCA B TY Xe
TOUKy. Kakyt HauMeHbLUYHO A/IMHY MOXET UMETb TaKo MapLUpyT?

M0nb30BaTbCA Ka/lbKY/ISTOPOM He paspeLLaeTcs



OueHKa 0IMMNUaaHbIX 3afaHniA
no mateMaTuke

Kaxkaas 3ajaua oLeHMBaeTcs 8 6annamu.
MaKcrMa/lbHOe KONMYecTBO 6a/i1oB 3a NpaBU/IbHOE BbIMOSHEHWE 3aAaHWii — 40.

KpnTepnmn oLeHKM 0NMMNnanHbIX 3aaHIA:

CTeneHb BbINOMHEHNA 3a4aHKA KonnecTeo

aA 6annos
3afjaya peLLeHa NosIHOCTbIO (peLleHre MOXET 8
OT/IMYATLCA OT aBTOPCKOrO)
3ajava pelleHa ¢ HeoveTamu UK He BCe 060CHOBaHMS 5.7
BbINOJIHEHbI MO/THOCTLIO
3aflaya peLleHa Hanos0BUHY 4
[MpaBUNbHO BbIiCKa3aHa MAes, HO YYeHUK He CMOr ee 1-2
peann3oBatb
[Mpn peleHnn oNyLEeHbI rPY6ble OLLIMOKK 1-3
[aH NpaBubHbIA OTBET, HO HET PeLLEHNS 1

Y

Yyawpines TonbKo NPUCTYNA K PELLEHNIO 1-2
Yyawuiaca cenan HeCKOMbKO NPaBU/bHbIX LLIAT0B. 5.7

Hy>XHO CMOTpeTb CTeNeHb MPOABMXEHUA B PELLEHNN



Marematuika
X Knacc. PeLueHus.
PelueHns yyawmxcs MoryT oT/m4aTscs oT aBTOPCKUX!
/. PelueHue:
MycTb ypaBHeHWe npsamoii OA nMeeT BUAy=KX, TOraa
ypaBHeHuWe npsimoii BC nmeeT Buay=Ax+8.
MycTb npamas BC nepecekaeT ocb OX B Touke P 0). X

Mnowaab TpeyronsHuka ABC Haligem no opmyne
S=~BC-AH, rge AH - BbicoTa TpeyronsHvuka ABC.

3ameTum, 4To BbicoTa AH TpeyronbHuka ABC pasHa
BbICOTE TpeyronbH1ka POK, npoBeaeHHON 13 BepLUKHBbI O,

POOK
Te. AH = PK
OK=i, OP = - — —.ana/1>0, PK ="OK2 +OP2 =8}
Ik
Torpa 4/7=8-| 8
Y1+

Haiigem anuHy ctopoHsl BC. MycTb Touku B 1 C umetoT cregytolume koopauHatsl: B (K, bl),
C(c; c2).

BC = —C)24 (b2 — c2)2="(fe — c)2(14 (b 4 c)2)=|fe —c|a/l 4 (b + c)2

MockonbKy Toukn B 1 C siBNs0TCA TouKaMy nepeceyeHns npsmoit BC u napabonbl y=x2, T
yucna b u ¢ ABNATCA KOPHAMM ypaBHeHUs X2 = kx: — 8,

X2 —kx —8=0.

b+c=K, bc=-8.

b —cjr = (b + ¢)2 — 4bc — K2 + 32. \b —c¢| = Vic2 + 32.

Ortctoga BC="k2 + 32-V1 + K2

Torga nnowaab TpeyronsHuka ABC pasHa S = —1

Torpa A™K2 +32=24. OTctoga Ic = 2. Torga ypasHeHus npsaMbix OA 1 BC cOOTBETCTBEHHO
UMEIOT BU: Y = £2X N Yy = £2X + 8.

OTBeT: y=42X N y=+2x+8.

2. PeLueHve:

Mmeem: AM-AN = AS-AR,

BP-BQ = BN-BM,

CR-CS- CQCP.

[anee: AM (AB - BN) = AS (CA - CR),

BP-(BC-CQ) = BN (AB-AM),

CR-(CA—AS) = CQ-(BC - BP).

PackpoeM CKO6KM 1 CNOXUM flaHHble paBeHCTBa:

AM -AB — AM-BN + BP-BC — BP CQ 4 CR-CA — C/-AS =

= AS-CA - AS CR+ BN-AB — BN-AM 4 CQ-BC — CQ-BP,

1N nocne ynpoLueHma

AM-AB + BP-BC + CR-CA = AS-CA + BN-AB -p CQ-BC,

(AM AB - BN-AB) + (BP-BC — CQ-BC) + (CR-CA-AS CA) =0,

AB-(AM - BN) -P BC-(BP - CQ) + CA(CR - AS) = 0.

Ecnn AM>BN n BP>CQ, to AS (AM - BN) > 0un BC (BP — CQ) > 0, Ho Torga 13 nocnegHero
paBeHcTBa cnegyeT, 4to CA (CR — AS) < 0, uTo 03HauvaeT, 4To AS>CR.

YTo 1 Tpebosanock foKasaTb.



3. PewueHne:
Mpu peLeHnn 3aga4mn yao06HO UCNO/b30BaTh CIELYHOLLYHO U3BECTHYIO TEOPEMY:
MycTb HaTypaibHOe 4uCcNiO N UMEeT Crefytollee pasfoXKeHWe Ha MpoCcTble MHOXKUTEM

n=p} 1 p/N? mm PK'K rgep/, p2, .. pt—pasnnmyHble NpocTble AeAMTenn yucna n. Torga KonmmyecTso

fnennTenein uncna n (o6o3HauaeTcs d(n)) BoipaxkaeTcs dopmynoii d(n) = (a} + 1)(«2 + I)...(flt +1).
Vckomoe umcno n umeeT 6 genuTeneid, a nockonbky 6 = 5+1 nm 6 = (1+1)-(2+1), TO OHO MOXET UMETb
CriefytoLLiee pasfioKeHNe Ha NPOCTbIE MHOXWUTENW: M = P5, WK N =pq2, rAe p U g — pasnnuHble NpocTble

yncna.
1) MycTb n = p5. Torga genvTeny ymcna n uMetoT Bug 1, p, p2, p3, p\ p5. Mo ycnosuto 3agauu

s Y 1 1 _ 432
nMeem: 5 + Bﬂ- + 0+ T — — - W »* + p3+p°—pl=432. MNMpy p=3 nesaa 4yacTb NOCnefHero

ypaBHeHWs MeHbLUe 432, a npu p=5 oHa yxe 6Gosbliue 432. M03TOMy [aHHOE YpaBHEHWE peLleHunid B
MPOCTbIX YMCNAX He UMeeET.

2) MycTb N =pg2. Torga genutenun ymcnaun: 1, p, 9, g2 pg, pg2 Torga:
s B 1 1 _ 432

— 4 —7 4 — nnu

p g q pg pg

g2 +pq+p+q= 432

(4 D(p + q) = 24-33

3ameTum, UTo q+I>2+I=3, p+q>2+3=5, Kkpome Toro, g+ \<p+q, otctoga q + 1 < V432 < 21.
WNTaK, 3<q4- 1 < 21 (*).

Bbinvwem genuTenn uucna 432, y[oBneTsopsitolme ycnoBuio (*). [ns Kaxgoro Haigem

COOTBETCTBYHOLLiEE 3HAYeHMe p+q, a 3aTeM W 3HaveHus p u g. [na yfo6etsa pesysbTaTbl OHOPMUM B
BuUae Tabnuupl:

<741 2 23 2 3 3 23 23 223
q 3 7 15 2 8 5 17 "

P+<7  22-33 2-33 24-3) 23-32 233 22-3
P 105 47 142 67 7 25
+/- - + - - - + + -

MTaK, BO3MOXHbI Crefytolime napbl uucen (p; q): (47;7), (67;5), (17;7). VIm cooTBeTCTBYIOT
crefytowme 3HadeHus n: 47-72=2303, 67-52=1675, 7-172=2023.

OTseT: 2303, 1675, 2023.

4. PeLuenne:

CyMMa uncen B O4HOM CTON6LLE MOXET NPUHUMATL 3HaueHus oT 0+0+0+0+0=0 go K+K+K+K+K
=5K, T.e. 5A5+l pasnuuyHoe 3HayeHwe. TakuMm 06pa3oM, 3HaYeHUe M He MOXET MpeBblwatb 5/3+1.
MpuBegem npumep Tabnuubl 5x(5A7+1), yA0BNETBOPSIOLLE/ TPeOOBaHMSAM 3aaaun.

0 0 0 0 K K K K
0 0 0 0 K K K K
0 0 0 | K-1 K K K
0 0 | | K-\ K-1 K K
0 1 1 ! K-1 K-\ K-\ K
01 2 3 5K-3 5K-2 5K-1 5K

[JloKaxkeM, UYTO AaHHas Tabnvua yAoBMeTBOPSiET YCMOBUIO 3adaun. ByheMm 3amofHsTb Tabauuy
cnefytolwm o6pasoM. CHauana B KpaliHwii neBblii CTONGEL, CTaBUM BCE HYNM, B KKAYHO Adeiiky

Cynwa 0 5K



[lanee 3anonHsieM BTOpOIA CMpaBa 1 BTOPOiA cieBa CTONGLbI CeayHoLLMM 06pa3oM (CM. puc.)

Cymma
0 0 K K
0 0 K K
0 0 K K
0 0 K K
0 1 o K-\ K
Cymma
Cnepytowuii war (cm. puc.)
Cymma
0 0 0 K K K
0 0 0 K K K
0 0 0 K K K
0 0 ! K-\ K K
0o 1 ! K-\ K1 K
Cymma 0 1= . 5K-2 5K-1 5K

[Janee feiicTByeM aHanornyHo. Mpu 3TOM Noc/e 3anosiHeHWs o4epedHoi Napbl CTONGLIOB CyMMa
uncen B KaXaoll CTPOKe BY/EeT 0CTaBaTbCsl HEM3MEHHOM. A CyMMa UMCEN B KaXAOM CrefytolleM cTonGLie
B IeBO¥i YacTK GyfeT yBenmumBaTbes Ha |, a B NpaBoii YacTy yMeHbLUIATLCS Ha L.

PaccMOTpUM MOMEHT, KOTja, NeBbIii 1 NpaBblii «MOTOKM CTONGLIOB» BCTPETATCS.

Ecnu K-4eTHOE, TO KOMMYECTBO CTONBLOB B TabNuLe 6yAeT HEUeTHbIM. B 3TOM c/lyyae NOToKw
CTON6LOB COAYTCA B LIEHTPaIbHOM CTONBLE: B KXKIOI KNETKe 3Toro ctonbua 6yaeT 3anmcaHo Ymcno —.

3TOT cTONGEL, & TaKXKe COCeaHEe C HUM CTONBLbI BYAYT UMETb BAL:

0 0 #/2-1  K/2-\ K2 K2+ K/2+i K K
0 0 nr2-1 K/2 K2 K/2 Ki2+1 K K
0 0 nrn2 K/2 K/2 K/2 K/2 K K
0 0 K/2 K/2 Ki2' K2 K/2 K K
0 1 K/2 K/2 K2 K/2 K/2 K-1 K
Cymma 0 1 5K/2-2 5K/2-1 5K/2 5K/2+1 5K/2+2 5K-1 5K

Ecnm K - HeueTHoe, TO B Tabnuue GydeT YeTHOE KOJMYeCTBO CTON6LOB. Bydem 3anonHsaTh
TabnnLy NprBeAeHHBIM BbIlle CMOCOGOM A0 Tex Mop, Moka B KpaliHeM MpaBoM CTONGLe 1EBOro MoToKa

He OyayT 3anucaHbl yucna , @ KpaiiHem neBoM CTo/n6LIe MpaBOro NOTOKa He GyAyT 3anmucaHbl Yncna
JT+1
0o 0 (I<-1)/2 (I<+1)12 K K
0 0 (I<-1)12 #+1)/12 K K
0o O (I<=1)12 (I<+1)/2 K K
0 0 #1)/2 (/E+1)I2 K K
0 ! #-1)12 #+1)/2 K-\ K
Cymma 0 ! (5K-5)/2 (5K+5)12 5K-1 SK
si?—S  sk+S 5 5K-5 ,_ .
Mexay uncnamMmm —-— i —— HaM HeobXOAMMO BCTaBUTb ELLe ——=---------- - -==-- I'= 4" uncna.

3T0 MOXHO CAeNaTh, 3arofHUB eLlie ABe Napbl CTONGLOB.

0 0 @12 (<12 (<2 @R @2 (AYDR K K
0 0 (<12 (<1)2 (@12 (<2 (<2 (<+1)i2 K K
0 0 @12 @12 @2 @R (<q)R (<) 7 K K
0 0 (<2 (fe-l)2  (X4DR2 (<12 (#+1)2  (J<+D)2 K K
0o I @12 @12 (<2 @12 @#1)2  #H)R K-\ K
0 1 (51<-5)2  (5K-3)/2 (5K-1)/2 (5K+1)2 (5K+3)/2 (5K+5)/2 5K-1 5K

OTBeT: 5K+,



5. PeLueHue:

Cnocob 1.

HecnoxHo nogcuutaTh, 4YTO BCEro B ropofe 52 ynuubl AMHOW | KM.
BepluHbl  KBafpaTOB Ha30BEM  MepeKkpecTKamu. 3aMeTuM, 4TO0 K BOCbMM
nepekpectkam (OHW OTMeYeHbl TOYKaMK) MOAXOAWUT HeyeTHoe uyucno ymuu. [lo
OHOM M3 yNWL, NOAXOAALMX K TakoMy MepeKpeécTKy, aBTOMOGMANCTY npuagTtcs
npoexarb Asaxgbl. [MOCKOMbKY OTPE30K COeAMHAET fBa MepeKpécTKa, NNLLIHMX
npoessoB 6yAeT He MeHee 8:2=4. WTOro BeCb MyTb COCTaBUT He MeHbLLe 52 +4 =56.

Mpumep Ha pUCYHKe MOKa3bIBAeT, .4TO MyTb TaKOM [/IMHbI BO3MOXeEH. Hauano maplipyta —

ToukKa A.

OTBeT: 56 KM.

Cnocob 2.

PaccmoTpum nnaH ropofia Kak rpad, y KOTOpPOro nepekpecTku ABNAIOTCA
BepLUMHaMW, a ynnLbl pebpamu.. Torga faHHblli rpad vmeeT 52 pebpa, 13 KOTOPbIX
8 BepLUIMH WMEKT HeuyeTHyK CTeneHb, paBHyto 3. [o6asum B rpad 4 pebpa,
COEIMHMB YeTbIpe Napbl BePLUMH C HEYETHOI CTeneHbto (CM. puc). Tenepb B rpage
56 peGep 1 CTeneHn Bcex BepLUMH YeTHbI. CornacHo Teopeme Jiinepa CyLlecTByeT
LMK, coAepxallyii Bce pebpa rpacha no ogHomy pasy. MoCKOMbKY A1HA KaXaoro
pebpa paBHa | KM, TO [i/IMHa COOTBETCTBYIOLLErO MapLupyTta 6yfeT paBHa 56 KM.
3ameTuM, 4TOo npu [o6aBNEHUN K UCXOAHOMY rpadly MeHee YeTbipex pebep B Hem
OCTaHeTCs BepLUMHa HEYETHON CTeneHW u Tpebyemoro Lyknia He BygeT.

OTBeT: 56 KM.

L YO»....

——

3ameuanue. TMpu peLleHny 3afaun BTOPbIM CNOCcO6GOM MPUBOAUTL MpUMep TpeGyemMoro LyKa He

o6si3aTenbHO. TeopeMa Jiinepa J0Ka3bIBaeT ero CyLecTBOBaHME.



