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YCJHOBHSYA 3AO0AY

8 kmacc

. Han mabop u3 20 pasIvIHEIX ,[[eHCTBHTeJII:HH.X gHEcel. Mspect-
HO, 4TO mis no0bix OByX wucenl ¢ u b (a < b) w3 mabopa mafinéres
HEKOTOpOe YHCIO T B3 3TOro Xe Habopa, Takoe, 910 4 < —z < b. .

Kaxkoe koIE9eCTRO DOZOXKETEABHEIX IHCEN MOXET GEITH B TaKOM Ha-
Sope ?

Kakoe mamGoiphree 4MCIO TPYOT MOXKHO COCTABHTE H3 HATY-
paxbEELX THceX oT 1 o 100, wrobsr B xax o# rpynre Hanfoabines IECI0
PUBHAIOCH TPOH3BEJIEEHIO BCeX oCTarbEex wnced rpyamer? (Kaxioe
THCNO MOXHO NOMECTHTH Ee §oJee eM B OREY IPYNLIY.)

‘ Ha 6mccexrprce yraa A Tpeyroasuuka ABC ormetens: TOYKE ;
' By u C Tak, uto BB; ® CCy mepmenmuxysapust croponam AB n AC
COOTBETCTBEHHO. |

TlokaxmTe, ITO cepemuna, orpeska B paBHOyIasieHa OT BEPITAH
BuC.

8.4. Kaxnmas xieTKa kBagpaTa 9 X § saxpanlena auGo 5 Gem,m
mu60 B USPHEIA IBET TaK, YTO ¥ M0G0 #3 HEX GOIBINE COCETHAX KIeTOK
IPOTHBOLOJOXKHOTO IBeTa (IBe KICTKA HA3LBAIOTCA COCEIHAMHE, €CIH ¥
HEX ecTh ofmas CTOpoHa). ‘

Hafinmre HELHGOJILIIIYID BOBMO}KHyIO PAZEOCTD MEXITY THCIOM ﬁenmx
7 TmcToM 9EPHRIX KJETOK IPH TAKOH PacKpacke.

Hoxaxure, 9T0 a1 FIOOBIX HeXEX THCET ¢ ¥ b HalimyTcd Takzde
Uensle T B Y, TTO BEIIOJHIETCS PABEHECTBO

oyt =3a% L 07,

8.6. B ocrpoyromsaoM Tpeyroananke ABC (LACB # 45°) npopene-
g5 BoicoTst AM 7 BN. Ha xywax M A u N B oTMeUeHE COOTBETCTBEHHO
rvouxx K z T, Tax, yto MK = MB u NT = NA.

Hoxaxnte, wro KT § MN. '
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8.7. B crapuuef rpynue mHeTCKOTo cafa 1 OeTed. YTpPOM BOCHHTA-
TeXbHEOA pasfata #M N Hrpyllek. Ho NeTHE oxa3alwch HeIOBOJBHEL,
TOTOMY 9TO He BCeM JIOCTaJoCh HTPYIIeK HopoBHY. Torma BOCHHTZ-
TelHHATA TPeNIOKATa Urpy. Kaxue-To nBoe pebiT CKJIalEBAalOT CRON
ATPYHIKH B OTEY Ky, B eCIli WACIHO AIPYIUeK B Helf OKaiKeTCsa ISTHBIM,
TO OHH [CJAT 9TH HTPYUIKH MeXy coboi mopoHy. B mpoTueHOM CiiyTae
~ KaXIHil BO3Bpammaer cefe BCe CBOY HIPYMIKY. 3aTeM ONATH KakHe-
TO IBOE JeTedl NepepacHpeleisioT HTPYIIEE IO TaKOMY ke UPaBuiy, H
Tax Tadee. » ' '

Beerna au (To ecTs mpH I060M IR HaYaTI6HOM PACHpPENeleHHE HEDY-
uxex) IETH MOTYT OpTaHH30BATh HX TePepacuperelefne 0 YKa3aHHOMY
TPaBALY Tak, ITOOH B pe3ylIbTaTe ¥ BCeX OKalajoch AT pYUIeX HOPOBHY,
BCITH

@ n=8, N=80; 6)n=10, N=1007 (OTBeT 0BOCHYHTe. )

IIBa He DABHBIX TPeyTOJBHHK? HA30REM dpy:};cecmeeuﬂbmm,
ecIH OEW EMEIOT IBe PaBHBIE cTOPOHE. COBOKYTHOCTSH IDYXKECTBEHEBIX
TPeyrONBEBKOB BYleM Ha3bIBaTh Zopoutel, ecE Bce TPEyTOILHEKE 3TOH
COBOKYIHOCTH EMEIOT OTHY W TY Xe Iapy PapHLIX CTOPOH.

Hajinure HauMesbllee 3HadeRTe N, N > 2, mpu xoTopoM robas co-
BOKYTHOCTD N HOTAPHO IPYMKECTBEHEEIY TPEYTOTBRAKOR ABJLEOTCH %o-
potrei.

9 xJracc

. 9.1. Kakoe HamMeHBIIEE KOAHIECTBO YHCE] HYXKHO BE[YEPKHYTH H3
MHEOKecTBa duced 1,2,3,...,27,28, 4ToGH IPOH3BeNlRHNE OCTABIIAXCH
OBLTO0 MOJHEIM XKBAAPATOM!

8.2, HoraxmuTe, 9To guas MOGHX HATYPAILEEIX 9HCT ¢ H b BEIIOI-
HEHO HePaBeHCTBO '

3> 5y

9.3. B rpeyroasanke ABC ma cToporax AB 1 AC oTMeHeHE: TOUKHE
M m N coorsercreenno Tak, 9ro0 MN || BC. Orpesxr BN un CM
nepecekaiorcs 8 Touge K. Cropouy BC OKPYXHEOCTE, IPOXONAINAL I€Pe3




ToukeE A, K = B, nepecéKaeT B TOUKE P, 2 OKpYyXHOCTE, IPOXONIIIAL
yepes Touru A, K u C, — B Touke Q. Ipsuuie PM u ) N nepecexaioTcs
B Touke T\

Hoxaxwure, yre Touka T HexuT Ha upiMoi AK.

9.4. Kaxpas xIeTka KBagpaTa . X n 3aKpanleHa ARGC B CeXEId,
150 B IEPHEIA IBET TaK, 9T0 Y 000K U3 HuX G0Jblie COCEIERX KISTOK
TIPOTHBONOMAOKHOrO MBETa (IBe KISTKA HashiBalOTCA COCCNHRME, €CIH ¥ .

HyX OBIIas CTOPOHA). '
CKOIBKO BCETO TAKEX PAsIAIHEIX PACKPACOK CYIIECTBYET !

9.5. llycTs r — 0CTATOK IpH HENEHEH HATYPalIbLHOTO TPOCTOTO WU~
cxa p Ha 210. H3pecTHO, 9TO YHCJIO © COCTABHOE B IPEICTABHMO B BRIE
CYMMHL IBYX KBalIPaTOB HATYPAJIbHBIX THCel. '

HajimuTe 7.

9.6. Ha oKpyxHOCTH S oTMedesH nBe Touky A B B (xopua AB me
ABILACTCA IAAMETPOM oKpyxkHocTH)., IyeTs X — HpoHsBoNbHAL TOTKA
ORpYXHOCTHE 5, a Y — Touka mepecedenns npaMoi X A # upsmMof, mpo-
xopamiel vepes Touxy B nepmesnukyngpro X B; rouka M — cepenmHa
orpesga XY. (B cxydae, xorna Togxa X coBmanmaer ¢ Touxoi A, mom
upamoii X A ToHEMaeTcs XacaTelbHas B TOIKe A X OKPYXHOCTH S.)

HaiamTe TeoMeTpraeckoe MecTo Totex M, xorgs X mpoferaeT okpyx-
HOCTE §, ¥3 XKOTOPOR BEIKOIOT2 Touka B3

9.7. B onHOKpYTOBOM XOKKeHHOM TYDHEHpDE NPEHATH yIacTEe N Ko-
Mang. Jocne OKONIaHHA TYPHEPA BHACHHAOCH, ITO JIOOEEe TPH KOMaH-
O B :u"rpax MexXIy coboi HaDpaJdH pasHoe KOIHIeCTBC OYKOB.

Kaxoe BanGoNbIIee KOTATECTBO HITRHX MOTIO GEITE B TAKOM TYP-
H#pe ? '

9.8. [as xaxwx EaTypalnmsrx wuced N, N > 3, MOXKEO MOCTPOUTE
MHEOXeCTBO M, cocrosiuee 3 N IOTADHO He PRBHEIX IPAMOYTOJIBHHKOB,
TaKoe, 9TO MAA T1000To TpAMOyToiabHEkKa 13 M B M BafinyTes Kax npsi-
MOYTOIBHAK ¢ TAKAM JXe TepPHMETPOM, Tak K IPSMOYLOILHAK ¢ TAKOH
¥e IIoImansIo 7
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10 xgacc

10.1. Kaxoe EamMeHETIee KOXAYECTBO YHCEX HY¥KHO BETIEDKHEYTH U3
MpoxecTra qEcen 1,2,3,...,23,24, 9To6b UpOR3BeNcHHe OCTABIINXCS .
OBUI0 TOMEEIM XyOomM?

10.2. Kaxoe HapMeHbIIee 3HAUSHKE MOXET TPHHEMATDL BEIPaKeHHe
S=aya3-a3+b-ba-bateycacs,

ectw (ay, az, @3, b1, by, bs, €1, €3, €3) —— Kakad-TO HEpPECTAHOBKA
"IHCGJI].23456789

10. 3 Ha mmockocrw mawsL pom6 ABCD ¢ yraou £ B = 60° u Toy-
xa M BEyTpE TpeyromsEmka ADC Takad, ato L AMC = 120°. Hycrs
Pr @ — rouxn TepeceYeHns Jap npammx BA ® CM, u BC B AM
COOTBETCBEHHO.

Hoxaxate, 470 TOYKa D TpWEAIIEKAT upamod P,

10.4. llycre A 2 B — [Ba KORETHRIX MHOMKECTBa NOIOKETSILHEIX
DellCTBATEALHEIX HOEAPHO PASIHUYBERIX WHCRN, o > 1 — @nﬁcnpomﬂﬂoe
HATYPadbEOe YHCIO. M3BECTHO, ¥TO KakK A, Tak @ B CoCTOAT He MeHee
weM M3 n wHced. KpoMe Toro, TpoEsBefleEHe MiOGLIX 72 HONAPEO Pas-
AETHEIX 9ACeN H3 A NpHHaAONEKET MHOXSCTBY B, a cymma JHOBEIX 7
NOLAPHO PAsIMIHEX TACeN B3 B TPHEAIICKUT MEOXKeCTBY A.

Ecnu k 1l — KOXEYecTBa Gncel B MHOXeCTBaxX A B B cooTBeTcTBeH-
HO, TO KaKoe HanboIblree 3HaTeHHEe MOXKeT NPHHEMATE cyMMa k + 17

10.5. Jloxaxwre, 9T0 NS TOOEIX DeRCTBAETEIRELIX TOXOKATENbHBIX
THCeT 4, b, ¢, d BEIIONEEHE HePaBEHCTRA

Jieter++dpsvarr+Vetdg

2iad — be| ‘
Viatep+(+ap

<yflatep+(brdz+

B KaXIOoM M3 Cayvaed BeLACHHETE, KOT A NOCTHTAIOTCH DPaBeHCTBA.




10.6. a) HokaxuTe, ITO CYyMIECTBYET GeCKOHOTHO MHEOIO HATYPalh-
HBIX QHCeN, He TPeICTABEMEX B BHIe 22 ¥°, Ilie B y — HaTypalbHEEe
qUCTB. '

.6) IoxaxaTe, 9T0, KaKoB0 OBl HE GHINO HATYDPAIbLHOE YHCIO M, Hai-
DYTCA M WOCHENOBaTeXbHEIX HATYPAIbHLIX UHCel, He IPefCTaBAMEBIX B
yKa3aHHOM BHIE.

10.7. Ha cropore BC rpeyroasruka AB(C ormedenw Touky M, L
n K (mopsnox cremopamus touex: B, M, L, K,C)}, takme, aro BM =
= ML = LK = KC. B3nectro, uro LACB = LMAB. ‘

a) HoxaxmuTe, aT0 LKAL > 1,5-LCAK. :

6) IMokaxuTe, 9TO eCH K0oDOUIHEHT 1,5 B HePABSHCTBE LYHEETA a)
3aMEHATE Ha GOJNBIIHH, TO HEPABERCTBO He 06432aTedbHO GyHeT BHLION-
HATHCA. L :

10.8. B ogmokpyrosoM TYpHEEpe o GyT6oxy ydacrBopaso 1 (2 5) -
xomamn. Ilochie OKOETaHES TYPHEPA HeKOTOpPHIE KOMAHIE MOTYT GEITH
MECKBaIRGRONPOBAREL, IPE 3TOM aHEYIRPYIOTCE Pe3yILTATH BeeX ATP,
CBIFpAEHEIX ITHME XoManlZamu. Ilocre STOTO IPOH3BOTATCS MONCUET
09K0B, HaGpPaRARX OCTABIIEMACS KOMaEAAMY B HTPAX MKy BEME (3a
nobeny IPECYXIaeTed 3 09Ka, 3a HHIse — 1 09Ko, 33 mopaxerde —
owxos). ['zaBHLLL HpE3 TypHEpa BpydYaeTcsd KOMaHIe, ecim Cy.MMa.‘ Aa-
OpPaHEBIX €0 OYKOB cTporo 0ONbINe, 9eM CYMMa OYKOB II0OOH HDYyTOH
xomarmel. (B ciayeae, xorna ocTagres TONBEKD ONHZ HeOHCKBAJIH(OHIE-
pOBaFHA2J KOMaHIR, el ¥ BpyYaloT IuaBHLid npus.) '

Oycrs f(T) (i = 1,...,n) — MMHEMAIbHOE KOTAYECTBO KOMANI,
KOTOPEIE JOMKHE! OBITH THCKBaIUOANHPOBAEEL B TypEUpe T I14 Toro,
yTOo6H KOMaiga, 3ausBlHai B TYpHHpe i-¢ MecTO, TOIyINia TIABHBIH
npus. O6osmadmy F(T) = fi(T)+ ...+ fu(T).

Haz xaxporo n2> 5 Hafigrre MakCEMANHHECE B MAEAMAILHOE BOZMOK-
roe sgagerne F'(T).

T e e



11 xnacc

11.1. Kaxoe HauGoablee XOJAWIECTBC IPYIN YACEK MOMXEO COCTa-
BUTEL ®3 uHcek 1,2,3,...,19,20, ¥To6H TpoR3BedenMe YHCEN B KaXITOH
rpyute G570 HoaEEM KBamparoM? (I'pynma MoxeT COCTOATH B H3 OI-
HOTO TECHa; OTPOEIBENEHHE YHCeI B TAKOH I'DYHNIe PaBHO STOMY YHECIY;
KaX7Ioe YHCIO JOMXKHO BXONHTE He Gosee YeM B ONHY IPVIIY.)

; '11.2. PanwoRajisHsle WHCHR @), . .., (&, TAKOBEL, 9TO
{ o

i=1
mna aoboro sarypaisHoro k. (3mecs {z} ofosHauaeT npobHYO TacTh
YHCIA Z.)
a) HoxaxuTe, 9T0 XOTA GBI OXHO 3 THCEH (1, ..., O HETOL.
6) MoxHo TE B 3TOM HepaBeHCTBE 3aMEHHTD g— GOMBINAM THCIOM

Tax, ITOOH yTBEPHKISHAE 0CTAIOCH BEPHEL ! ?

11.3. B HexoTOpoM TocyIapcTBe aBHAKOMIaH#A , lfAxrapua® op-
ragazoBaia 18 aBuapeifcor Mexny 20 XpyOEBRMHA ropoXaMu. KaXTemd -
pefic mpexpcrapaser cobofi Kpyropo# MapLUIpyT, Hpoxonamuh (¢ mocal-
KaM#) Tepes 5 PASTHIHBIX TOPONOB. Hepes KaKuf TOPOX TPOXOZAT He
MeHee TPEX PasIWyYHEIX PeficoB, IPUIEM Fd A00RIX NBYX TOPOIOB CyLTe-

* CTBYeT He Doliee OIHOTO pelca, HOIB3YACH KOTOPEIM MOKHEO IepeleTerh
W3 OEHOTO U3 HAX B IpYToi 6e3 MOCAIKH.

Hoxaxare, 170, N0AL3ysch peficamy , [lakaapna®, us moboro mam-

HOTO TOpOfia. MOXHO TOHacTh B JM060H IpyToil.

11.4. Moxyo JE HOCTPOATE TaKoe Telxe, ITofbl HI4 Kaxnoro N 23
._ HaIllFOCh TaKoe NapaJlliiesbHOe NPOeKTHPOBaHHE, HPH KOTOPOM #300pa-
[ XKeHHe Tella — BRIOYKALH N-yroasHuEx ?

11.5. HoxaxuTe, 9T0 CYIIECTBYeT GECKOEETHO MHOTO HAT jpaJILHLIX -
YKced, He TPeAcTaBAMBIY B BUIe

3 5 T g 11
i+ o+ 23+ zp + 257,

THe T, Tg, T3, T4, T5 — HATYPAILHEE YUCHE.
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11.6. B IPAMOYTOJIBHOM TPEYTOILHUKe ABC (LC = 90“) BHICOT&
C H uepecexaeT GHCCEKTPHCEH! AM ® BN B Toukax P E () cOOTBETCT-
BEHHO.

Hokaxure, TT0 TpIMasd, IPOXONAIIAL Iepes cepeINH Ll oTpeskos { N
¥ PM, mapaiienbia THIOTEHY3E.

11.7. - Ha crose mexxar HECKONHKO WPAaBHILHO MIYyIIXX wacop. Ms-
BECTHO, YTO B HEKOTODEIA MOMERT BPEMEHH CYMMa, PACCTOSHUI OT HeKO-
topoili Tourx X CcTON3 [0 XOHIOB MUHYTHEIX CTPENOK He pasHa cyMye
paccTogEAR 0T X [I0 KOHIIOB U2COBEIX CTDEJOK.

Ioxaxure, TT0 HafTSTCT MOMEHT BDEMEHH, KOTJa CYMMa PACCTOL-
BEH 0T TOYKE X 10 KOHIIOB MEEYTHBIY CTpPeJoK Golbile C}MMH paccTo-
auwk o7 X [0 KOHHOB JacCOBLIX CTPENoK.

11.8. CoBOKYTHOCTH Tpéxmaﬁrﬁm{ 9Aces, COCTABNEHHHX TOJBKO
s madp 1, 2, 3, 4, 5, 6, HazoBéM zopowet, eciH OHa YIOBIETBOPAET
YCHOBUIG: KakHe OB IBe HepaBHble mudpr m3 mudp 1, 2, 3, 4, 5, 6 uE
BHI6PATH, HAHAETCL TaKoe YHCIO COBOKYIHOCTH, KOTOPOE COTEPXKET 3TH
JBe BEIOpaHHEIe NADPPEL.

Ilng Kaxmoi xopolied COBOKYIHOCTH HafIEM CYMMy 9HUcel, eé co-
CTARIAIOMAX. JeMy PaBHa HAUMEHLIIAS B3 BCeX TAKHX CyMM 7
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8.1. OTeet: 10.
Pacnonoxum maumre 20 Ygcel B TOPANKS BOIPACTANAL :

a; g < az < ... < dgg .

IIpegmozoxuM, 9TO HENOJCKUTEIALERX Wcel B Habope Goiblle, gem

OCTaJBEEX, T. 8. U0 Kpalfimed Mepe dy, gz, -.., &1 — OTPHIATEXBHEIR
{BoaMomEO ay; = 0). Corxamo ycaosmio 3amavn B HaGOpe CYIIECTRYIOT
HOJOXHETSNbHER YHCIA 21, L3, ..., Z1g, TaKHe, 9TO

ar < T3 < < —Tp < ag < ~T3<...a80 < —Fp < 411 -

T3 >Tok TEOYKE REPABEHCTE BUIHO, ITO CPENE THCRI Ty, T2, - .., Lo
HeT PaBHBIX, X 3HAYHT, BCero B Hafope He MeHee 21 4mCla, ITO NPOTH-
BOpeynT yexoBmio 3a7agn. CrenoBarelbHO, MONCKATEARHEX YHCEN He
 MeEBIIle, JeM OCTAaJHEEIX. AHaJOrmIHO MOXHO IOKa3aTh, ITO B OTPH-
IaTeIBHBIX JHCeX B Habope Taxike He MeHBIIE, TeM OCTAJIBHEIX. LTakuM
00pa3oM, B DONOXKHATENALHEEX B OTPHIATXLHEIX IHCed HOPOBHY, T. 6. O
6.

- 8.2, OtBer: &

B xax ol rpynne momkEo GHITEH He MeHee TPEX wkced. HamMeHbiiee
YHCIO B TPYUHE He MOXeT OHTSL Godblle 9, IOCKOILKY B IPOTWBHOM
ciryvae MPOH3BeJeHHe IBYX CAMBIX MRJeHLKAX W@ced B rpynue Gelio G5
ge megsie 10-11 = 110 7, sgaunt, Fanboxblnes TACIO B Ipyune G50 OB
Goxnre 100, wero 6rITE He MokeT. Il03TOMY, TOCTABEB B COOTBETCTBEE
KaxIOoH Tpynle eé HaEMeHLIIee THCIIO0, 3aKII0TaeM, TT0 FPYLI He Goee
IEBATH.

HoxaxeMm, ¥To Tpynn me MoxeT OuTh 9. Ecam G6w1 rpynm 6mmo 9,
TO HaEMeNbllMe YHCIa B Mpymuax — 3To 1, 2, ..., 9. PaccvorpaM TY
TPyINLy, Ha@MeHbilee THCI0 KoTopod 1. B »Tod rpymue momkuo GHITH




em® He MeHee TDEX wwced. JTH gxcia Gompme 9 (mockomery 2, 3, ...,
9 B APYTEX IpymIax), a 3HaYUT, IPOH3BefeHHe TPEX MCHBIIHX M3 HUX
Goabmre 100, a Torga Eaubolbilee YACHO B 3TOW IPYUIe TakxKe GoJble
100, uTo meposMoxkHo. CaemoBaTelbHO, IPYNI Ee Goasime 8.

OcTaércs DpABeCTH YIOBISTBOPLIOIIHH YCNOBHIO 3%y IPAMEp H3
8 TDYIIE THCET:

(2,17,34), (3,16,48), (4,15,60), (5,14,70), (6,13,78),
(7,12,84), (8,11,88), (9,10,90).

8.3. Hycte M — cepenwra orpeska B;C:. [locrporu C1C; L AB,

A  MN || BB n coemmany Touxy M c

/ roukamm B, C, Oy (cM. PpHCYHOK).
Tak Kak TOYKH, JeXaliWe Ha OHC-
CeKTpHCe PaBHOYIZAJEHH OT CTOPOI
yria, o C;C = C1Cy. Ilockoabky
By M = Cy, M, To mo Teopeme Pae-
ca moxygaeM BN = N(C,. Quuaxo,
ByB 1 AB w MN )| BB, n 35auAT
"MN 1L BC,. CremoraTexbro, Me-
nuwaza MN B rpeyromsrmge BMC,
ABILETCA H BEICOTOH, UTC BIeYeT Pa-
BegcTBO ero croponm MB = MC,.
Kpome Toro, A ACLC, = A ACC,, tax xak LC1AC, = (CIAC &1
C,Cy = C,C. Tostomy LCyC1A = £ CCLA m, sEaanat, LCyCiM =
= (CCyM. Ho torma z tpeyromsraxe A MC,Cy m A MCCy Taxxe
‘pasHsL, oTKyna MCy = MC &, smawnr, M B = MC, wro # TpeGopagoch
[OKa3aTh.

8.4. Oteer: 3. ,

Packpacky n X n xBagpara ABCD, yioRIeTBOPAIONIYIO YCIOBHIC
sagadd, GymeM HalBIBaTh OPaBHIBLHON packpackodl. Hepemymepyem mmo-
CAeIOBATENLHO CHHE3Y BBEPX CTPOKH ¥ CieBa HAMPABO CTOAOIEL KBAIDA-
Ta gucaaMu of 1 mo n (eM. pme. 1). Bynem ropopmrs, uTO B cTOAb-
e {COOTBETCTBEHNO, B CTPOKE) IBETA KJIETOK YePelyIOTCs, eCHH B 3TOM

11
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BETCTBEHHO, B CTOIGNAX) ¢ HOMEDPAMH pasHO} JETHOCTH, AMEIOT PA3HEH
BeT. ‘

Hokaxen, 9T0 eCid KBaIpaT AMeeT UPaBWIBHYIO DACKPAcKy ¥ IBe
ero CoceflHde KIEeTKM HMEIoT OOMHE H TOT e UBeT, To Juobat mpyrad
KJIeTKa, CoCeHAL ¢ ONROK W3 3THX JBYX KAETOK WMeeT Apyrol useT. B
caMoM neye, HycTh xiaeTku X k Y oxgEoro usera {(cM. pxc. 2). Torma
ecny Obl qi0bad Ipyrasd KieTKa, COCelHAd An0o ¢ XKietkoir X, yubo c
KJeTxo# Y, T. é. xnetxa R, S, T, U uan V, Grina GBI Takoro we, Xax
xxetkn X ¥ Y, 1Bera (1LycTh, HaEPHEMEp, 370 KITKA, COCENHULT C KIeT-
x0ii X ), To v kiterks X 65110 68 2 0XHOIBETHEIX ¢ HOH COCSMHEE KIeTKH,
YEro MO FCAOBHIO GHITH He MOXeT. M3 HOKa3aEHOrO (pakTa HeMeJeHHo
BEITEKAIOT [Ba YTBepKaeans: 1) ecam mBe cocelHEe XIETKH, CTOLMIIAS B
PasHEIX cTOMOmAX {CTPOXax), AMEeI0T ONUH ¥ TOT e I[BeT, TO # niobkie
IBE COCTHAS KNETKH, CTOAINYEe B 3THX Xe cToabmax (CTpokax), uMe-
10T OOHHAKOBBIM UBeT, MPHYEM OTH IBeTa Jepenyiorcs (cMm. puc. 3),
2} Hu B Kaxoif CTPOKE H HM B KaXoM cTOACHE HE MOTYT CTOATH HOLPIAN
TDP¥ KJIETKH OTHOTO BeTa. JLomornmM yTBepxnerns 1) u 2) ovennAmEM
YTBEpXIeHAEM 3) KJISTKH, COCeNHEe ¢ YIVOBOH KIETKOH, mMeIOT ¢ Hel
ITPOTHBOMOJOKHEIN IBET. ,

Hoxaxem Temeph yTaepxreHme 4) KBaJpaT ¢ IPaBUILHOR packpac-
KOE MOXeT COTEPKTH /IBe COCENHHE KIETKE OHOTO H TOTO XKe I[BEeTa
TOABKO B CTPOYKAX HIH TONBLKO B cTonbmax. B caMoM fene, ZOMYCTHM,
YTO CTOSHINE B OTHOH CTpoke cocemmde xieTkd V ® W ommoroe meera




H CTOSIIME B OFHOM TOJXOOE cocefiMe KIeTKH X % Y TOXe OEEOTO IBe-
Ta (cM. puc. 4). PaccMorpam xBagpaT 2 X 2, CToAIHR Ha TlepecedeHny

>
&y
tn

Puc. 3 _ Puc. 4

CTOXCIIOB, CONEPKAIAX KieTKH V ¥ W, 1 CTPOK, CONepKantax KaeTKE X
x Y. Cornacec yreepxaernio 1) xnerkw R w S mommxasl GEITH OTEOTO, X
kaeTkn B T — Taxike OTHOTO IBEeTa. ITO marmfr, YTO KIeTXa R rMeeT
He MeHee BYX COCeTHMX TAKOTO Xe, Kak ¥ OHa, BETA, ITO HeBOIMOKIIO.
Taxum 06pa3om, eClii B HeKOTOPOH CTPOKe (COOUTBETCTBEHHO, CTONGHE)
ABe CocelHue KIAeTKHE OTHOr0 OBET?, TO TOrHa B KaXIOM cTonfme (C00T-
BeTCTBEAHO, B KaXJOH CTPOKe) IBeTa KJICTOK IepefyiTcs. ’

Craxo 6HTE, eClH KBAIpPAT IPABUALEO PacKpalleH E B HeKOTOPOH
CTpOXe (B HEKOTOPOM CTON6TE) HBE COCCRHNE KASTKR HMEIOT ONEH ¥ TOT
Xe nBeT, TO pacKpacKa. BCero XBapaTa offpeedseTca OIIHO3HAYEO TOAL-
KO PACKPACKOH KAETOK 5T0H cTpokH (2T0ro cToNbia): UBeTa KIeTOK Kile-
TOK B cTOX6Tax (B cTpokax) wepenyloTci. B JacTHOCTH, IPABAIHEAL
PACKpacka KBaJpaTa NONHEOCTLIO OIpeleNseTcs PacKpackol ero mepsoi
CTPOKH HJIH OepBOro crToxlia, eciid TOIBKO 3Ta CTPOKa HIE 3TOT CTOI-
fer HMEIOT COCeNEAe KIeTKH OXHOTO MBeTa. Pa300BEM NO3TOMY MHOXE-
CTBO BCeX IPaBHIBHEBIX DacCKpacox KBalpaTa Ha TPH XKJacla: & — BCe Te
PaCKpacK¥, ¥ KOTOPEIX B IEPBOH CTPOKe AMEIOTCH IBE COCeTEEe KJIeTKE
OoHOTC uepera, ,6 — BCe T¢ PacCKpacKH, ¥ KOTOpPEIX B HepBoM cToxnbie
HMeIOTCA KB COCENHME KIEeTKH OTHOTO IBeTa, ¥ — BCE T€ PACKPACKH, ¥
KOTOPLIX HOT 1M B IeDBOE ¢TPOKE, HE B IEPBOM CTOIOIE COCENHEX KJSTOK
OLHOTO LBeTa. BCISICTREE YTREPKALHNS 4) PackpacoX, HONa aoINpX 1
B KJacc o, B B Kxacc §, HeT. '
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sipRpatiiiosa

Knace ¥ coCTOMT ¥3 IBYX PacKPAcOK KBadpaTa 7 X i B IHAXMaTEOM
nopsanxe (B caMoM Iedle, €ClHE GF KaKas-TO CTPOKA HIIH KaKoi-To croxGern
YMeJA COCEIEYe KIeTKM ONHOTO IBeTa, T0 COTIACHO yTBEPMISHNI 1),
COOTBETCTBEHHO, HepBas CTPOKa MM IIePBHLE cTOM0CN HMETH 6ET cocell-
HHE KJIeTKH OJTHOTO HBeTa, KO IS PACKPACOK H3 4 570 He Tak). Ifosromy
OJdA PACKPACOK H3 -y MOAYIH PASHOCTH MEXEY I@cjoM Gelsix ¥ IEpHBIX
KieToX He Bojee 1. i

PaccMOTpEM HEKOTOPYIO PAacKpPacKy us ¢. LCIH MBf, JIBWTALCH 1O
HepROit CTPOKe CIeBa HAPaBo, GyNEM IOCIeOBATENbHO BEIHCKIBATE KO-
IWYeCTBa COCEXHAX ONHOIBETHRX KIeTOK, TO HOAYYHM COCTOAIIYIO W3
aucesn 1 w2 HOCJISI[OB&TEJIBHOCTB

13 €1, €3, 63:{"'7“—‘&: 1 (*)

(Rawamo ¥ KoHen 3TOH MOCTENOBATENBHOCTH — @FHHUIEL B CHILY yIBep-
xperng 3); yncno k 3aBHCAT OT PACCMATPHBAEMOH PAacKpPACcKH), LUis Ko-
TOpolt BEIMONHERE YCIOBHS ‘
lde+et+...+e+1l=n 7 max =2 (%)
. 1Kigk
{mepBoe ycioBHe 03HAYTALT, 9TO CTPOKA CONEPKHET Tt KIETOK, & BTOPOE —
TITO paccMaTpHBaeMas PACKPACKa UPWHAMISKHT Kaacey «). (O6paTo,
eCHE MBI 33JaXuM JIO6YI0 COCTCANIyIo u3 wreen 1 W 2 pocienopaTes- '
HOCTE (*), YEOBNeTBOPSIOMIYIO YCAOBAAM (#%), M PACKPACHM B COOTBET-
CTBHY ¢ S TepBYIe CTPOKY (T. . B HepBO# CTPOKe NEPBYI KIeTKY Kpa-
CHM, BalpHEMep, B GelXsldl OBeT, TOTHa CIeNyIONIde 3a Hell £; KIeToK —
B YEpHEIE MBET, CIEAYIONINE 34 HEMHE £y KJETOK — B GeXkLid npeT ¥ T. M.
TONMEPeMeHHEo ), TO BCACNCTBHE IPeNbIAYINErc PackpPAcKa BCErO KBAIPaTa
ONpeIeXHTCA ONEO3HATSHO: HYXKHO TONLKO 3aKPacATh KaXIEIH cTonben
TaK, 9TODE HBET3 XKJIeTOK B HEM TepemnoBaiuch. JIerko mpoBepRrTh, 4TO
3Ta pacKpacka OyHeT TpaBHILEQH. .

Crano 65TH, KaXIoHi DPACKPACKe W3 @ ONHO3HAMHO CONOCTABILCTCS
TOCHEOBATeNBHOCTS (), YAOBIeTBOPAIONIAA YCAOBHIO (#% ), B HA060POT.
PaccuoTpuy I106YI0 PacKpacky us o. OBosHawuM ed r, a COmoCTaBIi-
eMyIo efl JOoCIemoBaTelbHOCTS (#) — depes £,.. Tax kax mBeTa KieToK
B KaXIOM CTOJIOTe TepenyloTCs, TO JIobkle Be COCETHES CTPOKH CONED-
XKaT IOPOBHY KJIETOK GeNOro ¥ TEPHOTO HBeTa. JHAYHT, eCAH 1 TETHO,
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TO B IPABHIBHON PACKDPACKE GEHX B IEPHBIX KICTOK IOPORRY, 3 echy
7 HeYETHO, TO MOEYIb Pa3HOCTH MEXHY THCIOM GeNBIX B SEPHBIX Kie-
TOK papeH MOYAIO PasHOCTH MEXIY CYMMOH Iy IEMEHTOB OCTeNOBa-
TEIBHOCTH €, CTOSOIEX Ha TETHRIX MeCT2X, M CYMMOH fy e€ 3IeMeBToB,
CTOMONX Ha HeYETHBIX MecTax. Fexm n = 9, TO 3Ta pa3HoCTE: He MO¥eT
6BITH YETHOR, IOCKONBKY TOTH2 TETBOCTH THCeN by ¥ iy coBmamais O,
a 3WaYAT, AX CYMMa He MOTJa OBl paBHATHCA HedeTHoMy wncay 9. lpm
n = § 3Ta Pa3EOCTh He MOXKeT OBITH Bolblle HIK PaBEa 5. B caMoM nee,
H3 COOTHOUIEHHH [ty — fy|>5 & ty + tg = 9 BEITeKaeT, 9TO JHOO fy, IE60
iy He Goxee 2. MOSTOMY B ITOHR CTPOIKe HAKAYTCA TPH TONPAM HOYIIHE
KICTKY OFHOYO IBeTa. lIpoTmBopeuse. Bcé ckasaEHOe CHPABelJIEBO K
IUIS PAcKpacoX ®3 Kiacca .

Ocradtes HOTOMY HOCTDOETH HPHMED WOCHS[OBATENLHOCTHE (#) ©
[ty — Ty} = 3; wampumep, 1, 1,2, 1,2, 1, L.

85 . Ipnz=a+buy=a— b monywmm:
:l:2~§-a:y-[—y2=(a+b)2+(a+b)(a——b)+(a-b)2=3a2—]—b2,

T.e. TaHHOE PABEACTRO TMPEBPANTAETCA B TOXIECTBO K, TeM CaMBRM, OHO
BepHO TpH MoOHX a ¥ b. ,

TipuBenéM EEKOTODHE COOBPANEHT, KaK TAKHE nonc'ranaam MOXHO
BeI0 yragaTh, JOHITHO, YTO IAS KakKIZOTO KOHKPETHOTO Habopa 4 & b
meofxomivo MonobpaTs ceodl Eafop Yueed T ¥ ¢, YTOOB BHOOMHLIIOCEH
faHHOE PABEHCTBO. JIPYIHMH CIOBAMK, CYOIECTBYRT 2aBHCHMOCTD & OT &
¥ b ® sapEcAMOCcTE ¥ OF ¢ B b. Moxno oxunars, 1T0 3T 32BHCEMOCTE
OIHCLIBARTCS Tak, ITC Z IpeacTaBifeT cobol Hexoropoe airebpamde-
CKOe BEIPAXEHAE OT @ K b ¥ y — Apyroe axrefpamdeckoe BEIpaxetne OT
¢ u b. ILig Toro, 1006 JTaEHEOE PABEHCTBO BRINOIHLIOCH IPH BCeX IeIBIX
e % b, HeoGxomuMO YTOOH HOCHe TMONCTAEOBKE TAKHX BHIDAKeHHH BMe-
CTO Z B Y JeBai YacTh PABEHCTBa Ipeobpa3opsiBaiacs B 3a’ + b2, DTo
TOBOLHO IIPOCTOE BhIpaiKeHWe, IpefcTaBiiiomee co60H cyMMy BTOPEIX
cremrenell ¢ w b. YTo6H moCIe MOMCTaHOBKY COOTBETCBYIOINAX BEIpaiKe-
HWH BMECTO £ X ¥ B J€BYI0 YaCTH YDABHCHHEA He NOXYIUIOCkE DoXee BEI-
COK¥X CTeleHel HIK IPYTHX GoJee CIOXKEBIX KOHCTPYKIIHI, ecTeCTBEHHO
HpeﬁIIOJIO}KHTB, 9T0 T W Y HPeNCTaBAME B BUNE CYMM WHCel @ ¥ b, B3%-
THX ¢ KAKEMU-TO TENBIME (IOCKONBKY © ¥ Y HOMIKHBI OHITEH NeJShIME )
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kosdrpETEeETaME. ITH K03bOANREHTH MOTYT OHITH HOJOXKUTENLHBIME
‘¥ OTDHIATENLHLIMH, HO He MOLYT OBITH GOXLIUEME 0 MOXLYAI, YIH-
THIBad, YTO B BEIpaxeuuw 3a’ 4- b2 xosdpdummenTH Mastenbk®e. Moxkmo
EOnpobOBATE HECKONBLEO BBaDHAHTOB # jiaXe HaYaTh ¢ IPEHJIOKEHHOTD
BEIIIE, KOTOPBIR YXKe OKa3EIBAETCH HCKOMBIM.

8.6. llepsoe pewsenue. PaccmoTpum cmagaia caygai: LACB >

> 45°. Torma TogKa nepecedenus BoicoT H nexur Ha Beicore BN mex-
' ny Toukamu N x T, a Ea BeicoTe AM

B ' — mexny rozkamE K w M. Mycrs yrox

, Mexny BeicoTaMu AM u BN pasen ¢,

! a AN = NT = z. Torma ®3 Upsimo-

; yIoXIBEOTO Tpeyronsyaka ANT gaxonay

NH =z -ctge u ganee HT = NT-
7 M _NF = z{1 — ctgep), oTyma -NH—‘% =

. - ‘ |
K P = TE_%%QE ABamOrIHO %%f% —

_ _ctg cNH _ MH
= T—_'_—E%ZE HoaTomy BT T HK:

Sgavar, AKHT ~ AMHN, orkyna n
BEITeKaeT napaduensaocTs KT w M N. (Iocnemruk BEBOL MOXKHO Clle-
TaTH U3 NOXYYEHHOM IPONOPIAN TakXe Ha OCHOBANEY 0O6paTHOH Teope--
met Dameca.) '

Cayuait LACEB < 45° paccMaTpuBaeTCs aHAJOTHIHO.

A r N c

Bmopoe pewenue. Jlerko sameTs, 9o Towks A, N, M u B nexar
B Ha, OKpyXkHOCTHE ¢ xmamerpom AB. Tlo-
sroMy ZAMN = £LABN, xax BUHCaH-

HEIE YTIH[, OTHPAIOMIHECA Ha ONEY AYTY-
T : Kpoue Toro, LMAN = (M BN mo Tem
' Ke cooGpaXkeHHAM (HOCeTHee BEITEKAET
M Takie H3 TOTO, YTO IPIMOYTOJbBHELIe TPe-
yroapuuxyr AMC 7 ANC maMeroT ofnmmd

% ocTperit yroax npx Bemmee (). Tax xax
Tpeyronssuky ANT a BM K — npsMo-
4 N C' yromomsie pasEOGenpenurte, To L TAK =
= LTAN ~ t MAN = 45° — Lt MAN = 45° — t MBN = L KBN.
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3uagnT, ¥ Touxm 4, K, T ® B Taxxe jexaT Ha OFHOE OXPYKHOCTE.

Hostomy L AKT + £ ABT = 180°. Torpma LTKM =180° — L AKT =
LABT = = £ ABN. B peayasrate, LAMN = LTKM, orxyma ®
crenyeT TMapamdersrocts KT w MN.

8.7. OTser: a) ma, Beerma; 6) HeT, He BeeTAa.

B ofomx ciIywasx y BCeX HeTed mocle mepelena IOIMKHO OKA3ATHCA
mo 10 urpyurex. Hus xaxmod Kyuxw Hrpywek nmoncunraeMm |10 — z| —
OTKJOHEHHE THWCIa Arpyliex z oT Tpebyemoro.. llpocaenuym oTneanso 3a
YETHEIME Ky kamy (C YETHHIM THCJOM WPpYyIUek) u medérHiME. IloKa-
XeM, 9T0 MaKCEMalbEoe OTKIORSHAS IETHHIX KyUeK {eciu oHa He paBHA
0) B ciydae a) BCerfa MoXHO yMeHbIWTL. [eficTBATENbHO, IYyCTH B
4ETHOR KydKe ¢ MaKCUMAILESIM OTKIOHEHWEM ¢ ATpymek. IJocKomeky
cyMMa ETPYINEK BO BeeX Ky9IKaX UOTHAL, TO HAAMETCS KyYKa C b urpyur-
kaME. Ecumm @ # b, To #3 Tax\x KydveK DOAYIHM [Be Ky4KH IO g—izt—ﬁ

MCPYILUEK B Ka¥KI0OH, OTKIOHEERR KOTOPHIX |10 — &%i{ < [10—al. Ana-
JOFHYHO MOXHO YMEHBUIHTSH MaKCAMAIbHOE OTKJICHEHE ¥ Y HeIBTHBIX
Kyd9eK. ODTOro Helb3f ByHeT c/eAaTh TOMLKO TOILA, KOTHa B XKAKOH-TO
MOMEHT BO BCeX YETHBIX KyuykKax GyleT paBHOE KOJHYECTBO HIPyIieK
7 BO BCEX HeTETHEIX Takke papHoe IHcI0 mrpyiuleX. Ilpemmomoxun,
4T0 TaK ¥ CIYLEIOCH: HMEeTCHA 77 HeYETHEIX KyUeK ¢ £ HIPYIIKaMB H
8 — m USTHHX KydeK ¢ y WTpYIUKaMu. Torma mz + (8 —m)y = 80,
T. e. m(z — y)+ = 8(10 — y), orkyza BEEHO, YTO (& — y) AeJHUTCL HA
2, Hockoumsky 1 < m < 8. 3JdaquT, £ ¥ y — THCIT3 OXHOE IETHOCTH.
IIporusopewume. Taxmu ofpasoM B ciyuae a) ¢ DOMOINBIO" YKA3aHHEIX
IPABEI MOXHO YPaBHATE BCe KYIKA.

B caygae 6) aHalorzymo moIywmM m(L — y)+ 18(10 — y), ot-
KYZa CIENyeT, ITO PA3ECCTh (& ~ ¥) AeawrTcs Ha 5 (MEaYe, Takke Kak
A B UpeNBIOyIIeM cIyTae, GyTeT GETHEIM ). JTO HO3BOIAET JETKO IO-
cTpoRTH upuMep pasBuemms 100 mrpyumrex Ea 10 Xydex ¢ HeHYReBBIME
OTKJIOHEHUSMH, KOTOPHE HeXb3s YMEHBITATS:

11, 11, 11, 11, 11, 11, 11, 11, 6, 6.

8.8, Oreer: N =35.

fIycrs mMeeTcs m, 7 2 5, NONAPHO APYXKEeCTBEHHBIX TPEYTOJBREKOB
T, ..., Tn. llyers ATy vMeeT CTOPOHH 4, b, ¢. Tak Xax A3 3THX CTOPOH
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MOXHEO COCTAPHTE TOXBKO TPH Hap>hI:

(a;0), (b;c) = (ase), (*)
— a M0G0 B3 OCTAILHBIX TPEYTOMBEAKOB Ty, T3, . .., T, NoXXer AMeTs
mapy CTOPOH, COBNANAIONIAX ¢ ONHOK W3 map (), TO CPETA TPEYrofh-
maxoB Ty, Ty, ..., T, HafnyTcs nBa, HEKOTOpas Tapa CTOPOH KOTOPHIX
COBTa/aeT ¢ OMROH B TO# e U3 map (+) (mycTs Ges HapyleHWA oG-
HOCTH 3To Tpeyroasruk® Ty # T, a Mapa cTopor — 570 (a;b)). HTax,
KaXIuid w3 Tpeyronpeukos 14, Ty # T3 EMeeT CTOPOHEH ¢ ¥ b, TPeTHIO AX
CTOPOHY 0GO3EaYEM, COOTBETCTREHHO, Tepe3 £, ¥ U 2 (%, ¥ ¥ Z TOTWapHo
pasmwansl (B60 B IPOTHBHOM Ciydae cpenu Tpeyroasaukos Iy, Ty u T;
Hanuioch 651 Opa paBHEX). Tak xak xaxume-To mBe cTOpoRH A Ty paBHLI
KaxuM-To AByM cTtopoHam AT;, To onHa u3 cropor ATy — ato arbo
cTOpOHa a, mE60 cTopona b (mycTh Ges WapylreHHs OGIIHOCTH 3TA CTO-
poHa — cTopora a). Torna, ecxm 651 ATy e #Mel cToporsl b, To IBe
I[PYIHE X0 CTOPOHE JORKHEE] GBLIA 6L TPHHEAMATS TPY PASTHIHEX 3Ha-
SeEmds: T, ¥ ¥ z (mockoxsky ATy ¢ Kaxusiv w3 Tpeyroibrakos 11, Ty,
Ty AMeeT U0 OBe paBHEe CTOPOEBI) Iipotmropewne. CiemorarTensso,
A Ty meer cTopoEH a ¥ b. AFajormuno, moboit AT, 4= 5,...,n, uMe-
eT CTOPORHI ¢ ¥ b. Mrax, KaXasii B3 Tpeyroapdukon 11, ..., 1;, uMeer
CTOPORHL 6 ¥ b, T. €. 5TOT Habop xopomud. Taxwm obpasom, N > 6.

C mpyroft cTOPONH, CYINECTBYIOT YeTHpe NONAPHO APYKECTBEHHEBIX
TPEyTONBHEKS, COBOKY THOCTE KOTOPEIX Be SBIAETCHL Xopomei., HefcTBR-
TeJbHO, TPEYTOILHEKE co cToponaMu (a,b,¢), (a,b,d), b,¢,d) u (¢, d, a)
(mampumMep, @ = 3, b =4, ¢ = 5, d = 6) 1BALOTCA NOWAPHO IPYNECTBEH-
BETMH, OFRA4X0 X COBOKYIHOCTDH He ABIfeTCA XOpomiel.

9 xnace

8.1. OreeT: 4 wiciua.

Oycren!l=1-2.3...-n H o, — CTeUeHE, B KOTOPOH IPOCTOE THCIO
p BXomuT B upousBenexue n!. Copapennwsa crexyiommas GopMylas




THEe ¢ HeKOTOPOTO MecTa Bce claraeMble pasurl (.
~ Wenonnayd 3Ty HOPMYILY, JeTKO HAXOTHM, CTEIeEW BXOXIEHWI BpPO-
CTHIX gEcex 2, 3, 5, 7, ¥ T.0. B upoussegenre 28!:

981 =2%°.3%.5°%. 7. 11%-13-17-19-23 .

Izt Toro, TTOGH MoCke BEYEPKEBARKL HeCKONLKAX THCT TPOM3BeNeHHe
OCTaBIIEXCH BBII0 NOMHEM KBAZPATOM, HyKHO, ITOGH CTETeHT BXOMIe-
HEZ B OCTaBlleecs MPOK3BEICHTEe BCEX HPOCTHIX WHCed OBLAM YETHBIMI.
HockonsKy cTenesn BXOKISHUS TPOCTLx wuceX 2, 3, 17, 19 u 23 newéTHsI,
TO INOJEKBO OBITE BEYEPKHYTO X0TA ORIl OIHO YHCIO, KpaTHoe 17, X014
8ol opmo, kpaTHoe 19, xoTs 681 omHe, kparHoe 23. Taxux dmcex cpefd
1, 2,3, ..., 28 HMeeTcd WML TIO OFHEOMY, MO3ToMy uwucua 17, 19 m 23
FOIKHEL GEITH BEIUEPKHYTE. KpOMe T0Io, MOMXEO OLiTh BEIIEDPKHYTO
x0T% 6B OLHO 9HCHO, KpaTHOe 2 (KOTOpoe ONHOBPEMEHEO MOXET OKa-
3aThek kpaTHEM 3). TeM caMBIM, HOXXKEC GHITH BEIYEPKHYTO He MeHee
gerspéx gncexr. C Ipyrofl CTOPOHEL, ecad BLHIYEPKHYTS wHcxa 6,.17, 19
% 23, TO IPOM3BEICHEE OCTABIUEXCA SymeT pasHo 22%.31%2.5%.74.11%,
T. . GygeT MOUHEIM XKBAJPaTIOM. ' '

9.2. Tax xax ¢ 4 b HATYpaJIbHBE YECHA, TO aV/2 7 b, T.e. 2a° # b2
Torna : :

12020221 < [(av24+Dav2-b)>1 <= |av2+b||av2-blx1.
TaKKa,K D<av2+b< 2a—§—2b=2’(‘a+b), TO

1 1
> .
a/24+b " 2(a+b)

(avV2 48 [av2—b|21 =. |av2-b[2

9.3. JoxaxeM clenyiollee BCIOMOIATelXLHOS YTBEDPIKICHUE.
Jlemma. Tyers PMNQ — tpamemas (MN || PQ), A — Touxa
IIEpeceTeHEs NPOIOILKeHEA GOKOBHX cTopor PM # 4 N. Torga mpavad,
IPOXONATIAS Iepes cepenuusl ocEOBagmi P} 1 M N, TpoxomHT depes
Touky A; mpsMadg, TPOXOMMIIas Uepe3 ToUKy A H TOUKY mepeceqedus

nuarogaief PN # (} M, TDOXOIAT Yepe3 CePeIMEEI OCHOBAHHHA.
Hoxazameavemeo. IycTh UpsAMas IPOXOOHT Uepe3 CepefwHul F B
L oczopanmit MN u P() coOTBETCTBEEHO ¥ IepeceXaeT IPONOIKEHNE
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" CTOPOHEL PM B Touke A;. As uonofinﬁ ’I‘}_)eyI‘OJIBEHKOB A, M F, AlPL u
AM N, APQ monywaem -

AM  MF 2MF _MN _AM
AP T PL  2PL  PQ AP’

OTKyHa CIeTyer, 9YTO TOYKM A ¥ Ay coBmagaloT. AHaJNOIZYHO HOKA3E-
BAETCS, ITO IPOTOIKERHe CTOPORE QN Taxxke IPOXORHT Tepe3 TOTKY
A. mepBoe yTBepXKIeHHe JeMMH Moxasago. [loxaxkem Temephb BTOpoe
yTBepxIerue.

Ilycts F u L Touxs nepecedenus npamoit AK (K — Touxa mepecede-
Huq TMaroHajel TpamenuH) co croponamu MN # PQ cooTBeTCTBEHRHO.
Torma AMFK ~ ACLK, AFNK ~ ALBK, AMNK ~ ACBK,

D03 TOMY
MF MK KN _FN MF _IC X
Ic - kKC KB-BL V% Fn-Br - WY
: C npyroft cTopomst -
i MF _AF _FN MF _ BL )
: BL AL _IC' %% FN T I (2)

Aa (1), (2) » caenyer, wro BL = LC, MF = FN. Heuma moxasafa.
Hycts K —— Touka nepeceverus BN u CM # mpsuas AK nepece-

A kKaeT cTopory BC B Touke L. Ilo-
CKOTDK A.{V SA ABN AJ):{
YAC T Saipc | AB’

MN || BC. HOSTOM}, BMNC —
TPATENUSL ¥, CTEHOBATCIHHO, B CHAY
aeMuer, AL — MepgHaka TPEYTOTb-

il
M N umxa ABC, 1. e. BL = LC. Tpz-
MeHHM Teleph K KaxKI0K H3 OKPyX-
HOCTeR TeOpPeMy O CeKyIIaxX:
\ - LA LK = LC(LC - QC),
B P L Q@ C LA-LK =LB(LB ~ PB),

OTKyIa cnexyeT, uwro QC = PR,

TR R T T L Y e e




ATYRS St e

BEMETHM qTo B II‘PI/IBB,?IGHHLIX BEIINE P&BEHCTB&X MBI MOXKEM CYH-

" rats QC B PB HanpaBieHHEIMA OTDe3KaMi, mogaras QC > 0, ecrs Q

nexat aepee {, QC < 0, ecnm () meXuT IpaBee C, PB >0, ectz P
aexuT npasee B, PB < 0, ecan P mexwur Jesee B. Torma moxyvennoe
pamercTRo QC = PB osmavaer, 910 1EGC 06e ToIKE P ¥ () mekaT Ju-
60 BEYTDE OTpesKa BC, mabo BHE ero, AEG0 COBMANAIGT € €0 KOHLAME.
IIpa sTOM, B TOCHeHEM CAyJae YTBEPXKICHUE 3aNa9H OY€BEIHO.

He mapymas oburaocTd, canTaeM, 3re P B ¢ JeXaT BHYTDH OTpe3-
ka BC. Torna, ecim MN = PQ, o PMN@Q — papalierorpaMM ,
clleoBaTeIsHo, IpaMie PM, AL, (N — napalliIelbHEL.

B mpormeHoM cixygaze, PMNQ — rpanenus u npsMas AK mpoxo-
OET Jepe3 CepeNEHEL ¢e OCHOBAHEI, CIEIOBATENBHO, B CHILY JeMMEL, OHA
UPOXOQUT Jepes TOYKY Hepecederus upiveix PM z QN.

9.4. Oteer: 5§ _

- Packpacky n X n xsappara ABCD, ynoBaeTBODSIONIYIO YCIOBHIO
3a/1a4H, 6yIeM HassBaTh NPaBEILHON pacKkpackoi. IlepemyMepyem mo-
CHENCBATENBHO CHA3Y BBEPX CTPOKH H CHEB2 HANPABO CTOXGIE KBaIpa-
Ta wrAcaani or 1 go n (cM. pmc. 1). BymeM roBopurh, ITO B CTOIG-
1e {COOTBETCTBEEHO, B CTPOKE) TBeTA KIETOK JeperyoTcs, €CJH B STOM
cTosGTe (COOTBETCTBEHHO, B CTPOKE ) KICTKH, CTOIIHE B CTPOKaX (co0T-

23 1
n—1 : st
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Pue. 1 Puc. 2

BeTCTBEHHO, B CTOJOH2X) ¢ HOMEPAMy PasHOH TETHOCTE, AMEIOT PAa3HEIH
uBeT.

HOKEL}KEM, YTO eChTH XBalpaT EMeeY IPAaBHILEYIO PACKPacKy H ABe
ero cocegiErde XKIeTKH HWMeOT OAEH K TOT Xe¢ HBeT, TO aobas npyrad
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KJIeTKa, COCETHAs ¢ OMHOA U3 HTHX NBYX KIETOK, HOBKHA ¥MEeTEH Ipyrod
gBeT. B camMoM gene, mycTh KFeTKE X ® Y ONHOrO IBETa (CM. pHC. 2).
Torna eciig Ou nw0Gas OpyTaL KIeTKa, cocefuad mubo ¢ xrerkoi X, nu-
6o ¢ xaerkolt Y, T. e. knerxa R, §, T, U wam V, Geixa 661 TaKOTO Xe,
Kak ® kiaetke X ¥ Y, upera (mycTs, HAIPAMED, DTO KIeTKA, COCENHAL C
kieTxok X J, TO ¥ xieTknw X 6huT0 GH 2 OHONBETHEX ¢ Hell COCemHme
KIETKH, JeTO N0 YCIOBHIO OBITH He MoxeT. M3 mokasaHEoro ¢axTa He-
MeIUICHHEC BEITEXAOT HBa YTBepXKieHus: 1) eclii MBe COCeNNEe KICTKH,
CTOSIIME B PASHEIX CTOJIONAX (CTPOKaX), MMeIOT OXEH B TOT XKe IBeT, TO
# ;0oGHle IBe COCEIHAE KISTKE, CTOLMIRE B STEX Xe CToAbnax (CTpoKax),
MMeIOT OIEHAKOBHIA IBET, IPHYEM 9TH 1BeTa Jepedylorcs (cM. parc. 3),
2) HE B XKaKOH CTPOKe H HH B KaKOM CTOJCHE He MOTYT CTOSTEH MOEDIL
TDH KIeTKH OZHOTO IBeTa. JONONHAM yTBepXKIeHAS 1) B 2) oueBHIHEM
yTBepXKIeHEHeM 3) KileTKH, CoceffAne C YTIOBOHR KICTKOH, HMEOT ¢ Hei
- IPOTHBOICIOKHEIH IBET.
ToxaxeM Termeps yTeepxmente 4) KBapaT ¢ IPaBWILHOR pacKpac-
KOl MOXET CONepXaTh JBe COCENHEE ONHOTMBETHEIE KISTKH JIH60 TOMBKO

2t in
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Puc. 3 Puc. 4

B CTPpOUKaX, I#00 TOXBKO B cTozOmax. B camoM fdele, DODYCTEM, IT0
CTOSIIHAS B ONHOK CTPOKE cocemmue XueTKH V ¥ W ommoro mpeTa ¥ cTo-
AIEe B ONHOM cToibHe cocenmme KieTkd X # Y omHoro meeTa (cM.
puc. 4). Pacemorpnm kBalpaT 2 X 2, cTOAMAY Ha TepeceYeHud CTONG-
1 OB, COFEpXKAIMEX KIeTKE V u W, m cTpox, cofepXamux Xi1eTkn X H
- Y. Corxacro yreep¥uennio 1) kuetku R w § Domxusr GeITH OTHOLO, &
Taxxke k7eTKu B @ T — onmoro meera. [losToMy v KieTkd R He MeHes
IBYX COCEIHAX KIETOK TAaKOIo e, KaK ¥ OHA mBeTa. l[[pOTHBOpedHe.
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Taxun o6pasoM, eciu B HeKO’I‘OPOH CcTpoKe (COOTBETCTBEHEO, cronﬁue)
ABe cocelH¥e KIeTKH ONHOIO LBETa, TO TOILE B KaXIOM cToubme (COOT-
' BETCTBEHHO, B KaXK[IOM CTPOKe) IBETa KJIETOK TePELYITC. )

Crano 61T, ecTd KBalpaT HPABHJIBHO PACKpalleH H B HEXOTOPOH
cTpoke (B HEKOTOPOM CTOXOIE) IBE COCETHAE KIeTKA HMEIOT OfHE ¥ TOT
Xe IBeT, TO paCKpacCKa BCETC KBaup :_a:ra OoppeleaseTCA 0OHO3HAYHEO TOAb-
KO PaCKPACKOR KACTOK 3TOH CTPOKHE (31‘01‘0- CTOJIG]Ia,): UBEeTa KIeTOK KJe-
TOK B €TOX0HaX (B CEPOKaX) YePelyloTcsi. B JacTHOCTH, NPaBEIbEAM
packpacKa KBaJgpaTa IOJHOCTHIO ONpeleldseTcs PacKpacKol ero mepBo
CTPOKE HIH HEPBOXo CTOJGHA, €CIH TOIBHKO 3Ta CTPOKA UAE 3TOT CTON-
6er EMEIOT cocenEne XIeTKH ONHOTO IMBeTa. Pa3obbéM MO3TOMY MHOXKE-
CTBO BCEX MPABHILHEIX PACKPACOK KBATPATA Ha TPH KICCa: 0@ — BCe Te
PacKpacKd, ¥ KOTODHIX B IIEPBO CTPOKE HMEOTCA IBE COCEIENE KIeTKH
OIXHOTO IBeTa, (J — BCe Te PACKPACKH, ¥ KOTOPHLX B IEPBOM cTOXGIE
EMEIOTC ABe COCENHEE KNCTKE OFHOIO URBeTa, ¥ — BCe Te DACKPACKHE, ¥
KOTOPHIX HET il B IEPBOH CTPOKe, A B TEPBOM CTONGIE COCEIENX KIETOK |
OZHOTO IBeTa. BelencTsre yTBepxmerns 4) Packpacok, NOTATAIOIIEY 1
B KIace &, B B Kiacc [, HeT. '

Kmace ¥ COCTOMT B3 ABYX PACKPACOK KBATPATA X 7 B IaXMATHOM
mopsnke (B caMOM eJe, el G5l Kakas-TO CTPOKa RJIH KaKo#-TO CTOIORI
FMEJE COCeTHEE KIETKH OLHOIC IBeTa, TO COTMACHO YTBepKAcHWI 1),
COOTBRTCTBEHHO, HePBAL CTPOKA HNW NePBHIH cToxGel HMers GE cocen-
HEY¢ XKAeTKH OLHOTC UBETa, HO NI PACKPACOK H3 ¥ T He Tak). HaiméM
YHCIO PACKPACOK B Kracce a. PaccMoTpIM HeX0Topylo packpacky H3 a.
Ecnw wmu1, mBATagcH TO MEPBOK CTPOKe ClleBa Halpapo, OyIeM IIOCeno-
BaTEIHHO BBIIACEBATE KOAATECTBA COCNHNX ONFOTBETHEIX KIETOK, TO
TMOJYIAM COCTOAILYIO A3 9hcen 1 B 2 mocaeNoBaTelbHEOCTE

1} €1, €25 €33.:+3Ek, 1 (*)

(Hagaso M XOHeN 3Tol MOCIeNOBATENbHOCTH — eNWHHIEL B CHIY yIBEP-
xpeHud 3); wuco k 3aBECHT 0T PaccMaTDPUBaeMOH pacxpacxn) HI% KO-
TOpol BEITONHEHS! YCIOREL

l4+e14+e+...+ex+1i=n ¥ max g =2 o (%)
1<Kk




(mepBoe ycmoBHe 03HATAET, YTO CEPOKA COTEPIKAT N KICTOK, & BTOpPOe —
YTO paccMaTPEBaeMas Packpacka IPEHANIEKHT Kiaccy ). O6parHo,
€CIM MHL 32JAXEM JIO0YIO COCTOSHIYIO B3 THCeX 1 H 2 HOocTeNoBaTelb-
HOCTS {#), YIOBIETBOPSIOIIYIO YCIOBHAM (#%), ¥ PACKPACHM B COOTBET-
CTBUE ¢ HBell mepByio CTpoky (T. e. B IepBO# CTDOKe IEPBYIO KIETKY
KpacHM, HalIpAMEp, B Oesldl meer, TOIMA chelYIOMIHe 33 Hell £; KIeTok
— B uépHH IBET, CIEAYIONINE 32 HEMHE &; KIeTOK — B Gennt IBeT |
T. . TONEPEMEHHO ), TO BCIENCTBEe TPeIbLIYIIero packpacka BCero KBa-
IpaTa OUDENeNHTCS ONHOZHAYEHO: HYXKNO TONBKO 33KPACETH KaXK[BIH
cTonben Tak, ITo0L HRETa KJeTOK B HEM TEPENOBAHCE. JIerKo Tpo-
BEPHTH, YTC BTA pacKpacka OymeT upapmabHod. CTano 6BITH, UHCEO
PACKPACOK B KIacce ¢ PABHO 27, Te T — WHCIIO DASIHYHEIX NOCHeIoBa-
TeNbLHOCTeH (), YIOBIeTBOP AOMEX YCHOBHAM (#%) (MBI yMHOKAIH Ha 2,
TOCKOINBKY KaxJ0H PacKpacke cOOTBETCTBYET PACKPAcKa, HOJYUalomas
¢s epeMeHol TBeTOB KAETOK). AHAIOIAYEEE PACCYKICHAA COPABElIHE-
- BH ¥ 3 Kracca . I05ToMy THCIO PasimiHEY MPABEILELIX PACKPACOK
n X n xpappatra ABCD papmo 21 + 27 + 2 = 41 + 2 (cuaraemoe 2 —
2 3TO YHCJO PACKPacoX B Kixacce ). OcTaéred HafiTH 4HCIO T.

1. 3

[lycrs n — wucxo udtnoe. OFosHaTHM Tepes P THCIO

. Torma
HC0 k B NOCIEDOBATENBHOCTH (#) YIOBIETBOPSET TOYHFIM HePaBEH- .
cTBaM: p<k < 2p~’1HVCTB k=p+i,rmeic {0,..., ﬁf B aroM cywae
: cpemy YHCEX €, ..., £ POBHO 2{ wmceXd papHE! 1, & ocTalbHEE P — @
K wucex pasEEl 2. IlosToMy wWcKo pasiWYHEIX YHOBIETBODMIOMHAX ¥CIO-
B (++) mocTenosaTexsEOCTeR () ¢ k = p + i paBHo WHcHy crocobon

pacHpenelnTs 2¢ eIHARL Ha p-{-z MECT, T. ¢. DARHO Cp % ;- HoaTomy, ecou
p-4 -2

7 98THOe, TO T = EC’ i TOe p= -——2—— B wacrmocTm, ece n = 8, TO
. f2=0 .
T= iCaM = C3 L C3 4+ C3 +P€\ =146+5+X=1Y, a w0 Beex

=0

TPaBAILHEIX packpacok 8 X 8 ksagpara ABCD parmo 4 - 1§ + 2 = 54
: Ilyers n — gmeno meuerroe. JGo3HATHM Tepes P TUCITO P—-«%——% To-

: THa WHCHO k B MOCHETOBATENBHOCTH (*} YHOBIETBODSET TOTHHIM HEpa-
peHeTBaM: p+ 1<k <2+ 1L Hycrs bk =p+j,rmeje{l,...,p+ 1}
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B sToM cyvae cpemd gHcel €1, ..., & POBHO 27 + 1 wncen pasrs 1, a

OCTaJBHEIE p — J IHcen paBEE 2. [losToMy wu2cao pasIEIHELX yOOBJe-
| TBOPAIONTHX YCIOBEAM (%) TockenopaTenbrocTel (*) ¢ k = p 4 § pasHo
9ECIy ¢roco00B PacilpeNe’dTh 27 - | eIHHUT Ha p+ 7 MecT, T. €. PaBHO

Pt 3
241 . . — 2j+1 -
Coii - TlosToMy, eciix » HeYETHOE, TO T = E C‘P Yy TIe p= 7
: i=i

9.5. Orser: 169. _ N

IIyects p = 210+ 7, e 0 < r < 210. Ecmm p = 2,3,5 uar 7,
TO 7 = 2,3,5 WiH T COOTBETCTREHED — B UPOTUBOPEYHE C TEM, ITO T
cocraproe. IfosTomy p > 7. [IycTh ¢ — HAMMEHLIIHA TPOCTOR HEAHTEND
qmcTa 7, TO eCTh T = gm,q < m. Hueem 210 > 7 = gm > ¢°, oTEyma
q < 13. C mpyrolt cTOpOHEL, 7 He HeNUTcA HY Ha OTHO K3 Txcen2,3,5,7,
WHAYEe P OeTHJOCEk OBl Ha TO Xe YHcio ¥ ge 65110 66 mpocThiM. [loaTomy
g > T, orkysa ¢ = 11 mam ¢ = 13, To yeaoswo r = a? + 6%, roe a B b
— HEKOTOPEE HATYPaJIbHEIE THCIE. Feae ¢ = 11, To a® + b? permrea
wa 11. BomuimeM Bie BO3MOKHEIE OCTATEW IPH NeJeHWH KBaIpaToB
UeXbiX YucelX UpH menenum Ha 11: 0,1,4,9,5,3. Baogu, 9T0 cyMMa IBYX
OCTATKOB MeN®TCA Ha 11 TONBEO B TOM Ciydae, KOrma 00a OHE PABHEL
0. HoaTomy @ & b xpaTEsl 11, To ecTs wuena a® u b? mexares ma 121, a
Torma T = a’+5%>1214121>242 > 210 -~ npoTrBopeane. CTaio 6HTE,
g=13,m < %9 < 17, To ecTy m < 16, IpHTEM HaEMeHbUINH TPOCTOH
menuTeds gucka m ve menbire 13. Ozcioma m = 13 #, oxoEYaTeABHO
r = myg = 13% = 169. Bamermy, 9To 169 = 122 + 52.

8.8, OTeeT: HCKOMOE MHOKECTBO — OKPYXRHOCTH, IIPOXOILIIas Te-
pe3 IeHTP MAEHOR OKPYXHOCTH T Touku 4 ¥ B. )

3aMeTHM, TT0 I ro60it Toeku M , IOAYYeHHOR OIHCARNEIM B YCIO0-
BEE 06DA30M U3 TOUKE X, MMeeT MecTo paBemcTso MX = MB (Menw-
afa paBHA HoJoBHEe rmnorenysot!). Hosromy ykasamawifl orpeT GymeT
BBRITEKATH B3 CIELYIOMEro YTBepXKICHENA. '

Hesima. Uycts S 1 §; — nBe OKPYXKHOCTE, IepeceKalolIHecs B TOU-
xax A & B, npruéMm 5, mpoxomuT depes nentp O oxpyxkuoctn S. Ecam
rouku X % M Ha okpyxwmocTsx §m S cOOTBeTCTBEHHO TRKOBEL, TT0 A
nprEaLIeXuT npimod X M, o XM = BM.

Bosmoxusr Tpu crywaz: 1) A mexur mexay X m M; 2) M aexut
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Mexny X ® A;.3) X mexur vexny A x M.
‘PaccMoTpuM, HaumpuEMep, cixydail 2. Hmeem L MXB = LAXB =

A = —2-AAOB = %—.ﬁAMB. Ho £ AMB — suen-

, HEH yroa TpeyroavErka XM B, T.e. LAMB =
X \ =/LMXB+ ¢ XBM. HonyqaeM, aro L MXB =
‘ =/ XBM,r.e. XM = BM. Cnyqaﬁlﬁ3pa3-

GpasoTCst CTOIE XKe JeTKO.

OCTEUIOCI: Sa,MBTFE'I‘B 4710 Korfa X mpoGeraer §, Todka uepeceqexm;r '

]Ip}IMOH X A u oxpyxHOCTH §; mpoleraeT oKPyXHOCTS 5.

9.7. TMycrs k — manboibinee TACIO EAYLEX, KOTOPHE CHITpAJa OTHa
¥oMauna. He mapyuras ofIMHOCTH, CEATaeM, 1TO POBHO K BETD CHIIDada
B HEYHI0 KOMaHLA ¢ HomepoM N ¢ KoMaHraMu ¢ somepamu 1,2, ldots, .
W3 ycxoBds crenyeT, UTO HEKAKHE IBE KOMAHILI B3 YTOH IPYNUNE B b =
KOMaHT He CHIIPat® B HYUSI0. {osToMy mofad KOMaEa K3 3TOH I'DYDILL
CRITpa2dia B EXYbLIo He Gomee wem ¢ N — k xomamnmamu. Kaxnas xe u3
KOMaH[ ¢ oMepaMa k- 1,k+2,..., N curpaia 3 Haysio He Gojee IeMm
k xoMaHIaM¥ (TO Ompefenennio uncaa k.) Clegoparensno, ofinee wicio
EWYHAX B TYPHHEPE HE NPEBOCXOMUT

E(N — k) + (N — k)k

= — k).
5 k(N —k)
Jerxo BumeTs, YTO
_ m?, ecim N = 2m,
M= 1glrcaé{Nk(N k) = m{m+1), ectu N =2m+1.

Tloxaxen, 3TO CyIOeCcTBYeT Tako# TYPHAD, B KOTOPCM CEITPAHO POB-
#o M mwuppx. HycTh Kaxmas u3 KOMaRn ¢ EOMepaMu 1,2,....m CH-
Tpaja B HEYLI ¢ KaXKIOOH M3 KOMaHI ¢ HoMepaMu m + 1,m -+ 2,..., N,
T B KaX[HOK H3 HTEX TPYUI KOMaHTa ¢ GOTBUIEM HOMEPOM BHIUTPaJIa
¥ KOMaRIbl ¢ MEHBIIAM HOMepoM. Jlerko npoBepyTh, UTC BCE YCIOBHS
3AMaYK IPH 3TOM GYLYT BHIIOIHEHE, a ofIiee YHCIO HEYBHX Oy/eT PaB-
HOo M. [ecTBETENEHO, PACCMOTPEM TPOHKY KOMAHI ¢ HOMEDAME P, ¢, T,
p < ¢ < r. Ecaw KoMagnbl ¢ HOMEDPAMZA p, ¢ A 7 IPHHALISKAT OTHOH
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rpyuue, To B ETPaXx 3TOH TPOHKE KOMaH[a ¢ HOMEPOM p Haﬁpa.ua, 0oa-

' XOB, KOMAH[4 ¢ HOMEPOM ¢ — 2 OIKa, a ¢ HOMepoM r ~— 4 oyka. Bcam
KOMaHIL ¢ HOMEDAMH p K ¢ TPEHAMIEKAT ONHOK TPYHIeE, 2 € BOMEPOM
T IpYroH, TO B MIPaX 3TOH TPOEKE KOMaHIa C HoMepoMm p Habpaxa 1
O9XKO, KOMaHTa C HOMepoM ¢ — 3 o4Ka, & ¢ HoMepoM 7 — 2 ouxa. Ecim
KOMAHIH ¢ HOMEPaMu p H 1 UPHHANASKAT ONHOH TPyHIe, a ¢ EOMEpoM
g IPyro#, To B HIpaxX 3TOH TPOHKE KOMaHIa ¢ AoMepoM p mabpama 1
O9YKO, KOMaHda ¢ HoMepoM 7 — J 09Ka, a ¢ HoMepoM ¢ — 2 ouka. Fcuam
KOMaEIE! ¢ HOMEDaM¥ ¢ W T IPHHAJIEXAT ONHON IPYNIe, a ¢ HOMEPOM P
APYTOH, TO B HTPax dToi TPOLKE KOMAHMIa ¢ HOMEpOM p Habpasa 2 odKa,
KOMaH[a ¢ HOMEPOM ¢ ~— 1 09XO, & C HOMEpoM 7 — 3 O9YKa.

9.8. Orser: mus odoro N >3 1 NV # 5.
: ' . 2

Pacevorpum B maockoctw (Opg napaboly g = % JacTh IIOCKO-

cTH, Jexanyo B 1 weTBepTH mop napaGoxok, obossagum wepes O (cM.
pac. 1). IpsMoyTossEWK MAONIANA ¢ B MOLyUSPEMETPa P CYIHecTByer

q 4 q
q=P2/47 \ r91':;'12/4/
& O
) I
AN L))
}
0 ) P 0 p‘
Puc. 1 . ‘ Puc. 2

TOTfa W TOZBKO TOTHA, Korga Touka (p;q) nexzT B obracta O. Heii-
CTBHETEILEO, CYTIECTBOBAHHAE TAKOIO npxmoyrom}rm(a PABHOCHILHO Ha-
THTHEe KopHell y KBalpaTHOTO TPEXTIeHa z? — px + g (ero Kopudg —
NJHHEE CMEXHEIX CTOPOH OPAMOYIONBHAKS), HO, B CBOIO CUepelb, STOT
KBAJPATHEN TPEXWIEH WMeeT KOPUH TOTIa % TOILXO TOTNA, KOINa ero

OUCKDUMEARAHT p° — 4g > 0, T. e. Korga g < %—-, a 3HAYHT, XorjJa TouKa
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(p; q) mexuT B o6xactd. 0. CremoBaTenbHo, HCKOMBIR HaGop M, comep-
sarmEH N IpAMOyTOALERKOB, CYIHECTBYeT TOTIa H TONEKO TOrfa, KOrNa

| BEINOJIHEHO yCJOoBHe (Ha30BéM ero yciobgeM A): B 061acT () MOXHO OT-

MeTuTh N TOYeK Tax, ITO KaKylo OB M3 OTMeUeHHBIX TOYeK HU BLIOpaTh,
HadpyTed OTIHYHEE 0T BEIOpanHo# OTMeYeHHad TOUKa C TOH XKe Ipoek-
nuedl Fa ock Op ¥ OTMeYeHHas TOUKA ¢ TOK Xe mpoeknwed Ha ock Og,
9T0 K BHOpaHEAL TOYKA. '

Fcm N cocraBHOe, TO TaX OTMETHTE TOYKH Jerko. B caMoMm pere,
momecTHM B 06iacTs () Kakoh-1r60 HpAMOYTONLERK (oGosnaguM ero II).
Uycts N = r-{, 17e aTypaiesse v 2, £>2). Pa3o6séM B HpAMoyroms-
guke Il ero mupaEy Ha r — 1 OTpesxos, a LIEEY — ®wa ¢ — 1 oTpe3kos
¥ IPOBEMEM Tepes BepUIEHE UPAMOYTONLENKA ¥ TOYKE PasbHeHAS Ipa-
MEle, MapalienbEsle KOOPIREATHEM ocs (cm. pme. 2). Tlomyaum N
TOYeK BX mepeceveHds. (Hu, OYEBHANHO, YHOBIETBOPAIOT YCIOBHIO A.
Ecma N npocroe, Gomsuiee §, T0 cpenn BeeX HaTyPaldbHBIX THCEI, XpaT-
HBIX TPEM ¥ GOInmEx N, BEIOEpEM HamMenbiee wacao M. Tax xax M

_COCTaBHOE, TO TaK e, Kak BHIle, p ofxact® O moctpomm M Touex,

yaoBxersopaionmx yenoBuio A. Tlockoasxy M — N2 u M = 3-m, roe
m >3, To BHIGPOCKS 3 TIOCTPOEHHOTO MHOXeCTRa onEy (ecim M —N = 1)
TOYKY HIH. IBe JUATOHAILHO NpoTHBOUoIoKHEe (ecma M — N = 2) Tog-
K¥, DOXYYAM MHOXeCTBO VIOBISTBOPAIOIEE YCIOBHIO 4 H colepiKallee
N Touex.

Ocragred nokaszarh, 9ro ecna N = 3 wnu N = 5, To Taxoro zalopa
ge cymecrsyer. Uycre N = 3. IlomycruM, gro mpaMoyronsamkn I
(i = 1,2,3) ynoBIeTBOpAIOT ycroBuio 3agavd. IlycTh Torma Ges mapy-
ImieEws ofIMEOCTY v mpaMoyroxsrukos I, w I, pasmer miuomans. Tax
KaK Iomafk IPAMOyTrodbsawuka Iz JTomkHa GHTH paBHa ILIOMATH Of-
HOTO ¥3 UpaMOyToxbarkor 11, mma Il;, To ¥y Beex mpamoyronsEEKOB I,
Ii; = II; ogma w Ta xe oroimanb. ABaJOTHYHO, ¥ HEX ONEE ¥ TOT Xe

‘mepuMeTp, CxeNoBaTeNILHO, STH IPAMOYTONIbERKE HOTMAPHO DPABHEL.

Iyers N = 5. Ionyerum, vro upamoyToxsamks 1I; (i = 1,...,5)
YOOBIETBOPAIOT YCIOBHIO 3aadd. [TONycTAM, 9T0 XKaKHe-To TPH U3 HEX,
manpuumep, npaMoyroabr¥ky I;, My z II; ameoT omry # Ty Xe nxo-
mags. Torxa BEKakde HBA W3 HEX He HMEIOT OOEHAKOBOTO TEPHMETDA
{(mockomsXy B HPOTHBHOM ciydae GBI GBI PAaBHEIME). JHATUT, KaKIHHE
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w3 IIPJIMOYI’OJIBEEKOB I, I, = II; uMeeT DepuMeTp, PaBHLIE TEPAMETDY
IL, mmx 5. CrenopaTensso, Apa us TpamMoyroasaEkoB I, II; m My mive- -
10T OLMH ¥ TOT Xe HepUMeTDP, TeTo GHTHL He MoxeT. Io3ToMy mpsMo-
yroapurky IE; (i = 1,...,5) pasbuBaroTed Ha HellepeceKafomuaecs Taphi
OPAMOYTOJBENKOR, HMEIOTIUX OIHY K TY XKe INIOMATb, HO 5T0 HEBO3MOXK-
HO, DOCKOJEKY HX HezéTHoe Yrcno. CreloBatelbHo, YHOBIETBOPIIOIIETO
yCIOBHIO Eabopa, COMEPKAINEro § IpIMOYTONLHEKOR, He CYIIeCTBYeT.

10 xaacc

10.1, .Otser: 7 ymcer.
Oycre»! =1-2-3...-n © 0, — CTeHERH, B KOTOPOHR IIPOCTOE THCIO
p BxonuT B npomzpemenue n!. CopaBennrBa caenymoinas GopMyda:

e g il

rfe ¢ HeKOTOPOTO MecTa BCe ClaraeMsle papusl .
Henoassys 5Ty GopuyLy, TeTKO BaxXONEM CTENeHH BXOXICHUS IPO-
CTHX gHCceX 2, 3, 5, 7, B T.X. B UpoH3Bemenme 24! :

281 =222 .30 .5%.73.112.13.17-19-23 .

HNus TOrO, 9TOGEL TOCHe BREIMEPKABIHU A HECKOIBXHX YMCell IPOA3BeneHde

OCTABIIAXCH OBLIO TOLEEIM KyDOM, HYKHO, YTOOH CTeNeHY BXOXIEHAA B

OCTaBUleecs IPOU3BETERAE BCeX TPOCTHIX THeel Suind KpaTrer 3. losTo-
MY DOJKEEL OEITE BREIYEDKEYTSH, 10 KpalHeh mMepe, umena 13, 17, 19, 23,
00a wucia, KpaTHire 11, § aacno, kpaTHoe 5. JTO BCE pasIyHbie YHCHS
(Tp¥ 3TOM KaKHe-TO W3 HAK MOTYT OKa3aThes KpaTusivy 2 u 3). Hroro,
HE MeHEEe CeM¥ UHCel HOJIKHO ObITh BEYepKEyTo. C Opyro# CTODOHH,
eclI¥ BEIYePKEYTEH wdcxa 11, 13, 15, 17, 19, 22 = 23, To mpomspesenue
ocrapmmxes 6ymer pasmo 221-3° - 5% .78 T.e. GymeT mONEEIM XKyGoM.

10.2. Oreer: 214.
Itpmmep
$=1:-894+4.3-64+2-5-7T=214.
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OGozsadgaM ¢ = @y * @y * a3, b= by - by - b3 & ¢ == ¢; - €3 - ¢3. Corxacuo
HepapercTBY Komm o R ' a
a+b+c
3

Ouennm BeayIuny gucia £ = v/ 362 880. (Ecam Bocmoas30BaThCA Kalb-
KYAATOPOM, TO JeI'KO MoXyYaTh: 2 =71,327....) HlecTusuwagroe 9ucio
MOXeT G5ITh KyGOM TONBKO UHCIA, HeJad JacTh KOTOPOTO ABJIAETCA ABY-
sEaTueni srenon: Hyers [z] = 10a+b, roe a ¥ b — MHGPET HeIoH TacTH
[#] wmena z. Torma a — HamGOTBIAL THGPA, YIOBILTBOPSIOMAL YCHO-
puio o® € 362. Wmeenm: 72 = 343, a 8% = 512. 3maunt, a = 7. Haxee
moncyATHBaeM, aTo 712 = 357911 < 362880 < 373348 = 723, Taxum
obpazoM, ¢ > 71 u, clefoBaTexsEo, S = ab+¢ > 3-71 = 213, a
VYUTEBad, 4TO YHCHO ¢ + b + ¢ medoe, a + b + ¢ > 214. Cyegyonmai
NPEMEP HOKa3hBAET, YTO NOJIyJeHHai OLCHKA NOCTIKAMA:

§=1-8.94+4-3-64+2-5-T=214.

> Vabe=+v1-2-3-4-5-6-7-8-9=+362880 .

Taxmy ofpazoM, HanMeHBIIee 3EAYEHHE, KOTOpOe MOXeT IPHHAMATE BLI-
PRJKeHUWe W3 YCIOBHA 33/1aTH, PaBHo 214.

10.3. O6ozmawmm AB = BC = AC =3, LBAQ = o, LBCP =1.
Torma ¢ + v = 180°, L BPC = 180° — 7,
LBQA = 180° — o. Ilpumenss Teopemy

CEEYCOB K TpevroisEWky BPC, moxyyaem
F BP

. = = OTKyIa HAXOIEM
sin(120° — ) siny’ y "
- sin ¥ : sin .
P = = — .
sin(120°0 — ) sin(60° + )
JOTHYEO, ¥3 TPeyrodsEWKa B A HaxomuM
BO = sin o
T sin(120° - @)
ka nepecevenus wpaveix BD 7 PQ. Torna
B D — GrccexTpuca B Tpeyroanuuke PEQ.
HoncamraeM unomans tpeyroabEnka PBQ) msyus cmocoBamm. C op-
HOH CTOpPOHEL,

1 . V3 sim e sin 7y
Sappg = =BP - BQ -sin60° = - 2,
arpg = 3 BF-BQ -sin 4 sin(120° — &) sin(120° — 73

Axa-

. Oycte Dy — T09-
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C npyfoﬁ CTODOHEI,

1 1 R
SAPBQ = SAD113P+SL‘.D1PQ = §BP'BD1'SiIl3OD§BQ .B.D; -8in 30° =

= ( sin -y ' sin.o
T4 \sm(120° ~ ) sin(120° — a)

_ zsino(sin(120° — o) + sin(120° — )
~ 4sin(120° — o) sin(120° ~ 7)

)B.D]_u-——

.BD1:'

.2
. sin’ o

=2 : BD;.
4 4sim(120° — a)sin(120° — )

Cpapnupas 06a BEIpaXeRUs, BEIEM, YT0 BD; = v3z. 3aMeTEM, 4TO K
muaronais pomba ABCD pasra +/3z. Taxuum obpason Togsu D u Dy
COBNANAIOT, T.e. TOYKa [ NexdT Ha upivod PQ.

'10.4. OTser: 2n.

Tycrs A copepxut m ameMenToB ) < @y < ... < G, M > 7.
OboseagmM § = a; + ...+ Gpyr, P = (5 —~@a5) - ... (§ ~ @ry4,). Torma
- yHCIa
P P ‘ P
Q) = — oy = B T E—
! -S—CLl, 2 5—a2 » Tt D"—{En.{.lj

P. (S — G — Anyy -+ a;,}
(S —an}(§ = ang1) °
Gy = P8 —a;—~a, +an)
(5 — @ )(S = ny1)

YOOBIETBODAIOT HEPABEHCTRBAM 0 <0 <. . U1 <o KO COpy1, ¥
BCE IPHHANNEKAT MEOKECTBY A, 9T0 HPOTUBOPETHT MPEATONOKERHIO O
KOIAYECTBE NIEMEHTOR BO MEOXecTRe A. ClelopaTels O, MEOKECTBO A
copepXutT He Goxee n ddeMentoB. Ho Torma E MHOMecTBO B COmEDMXET

Qp = k=n+4+2,....,m,

He GoNee m BIEMEETOB. B DPOTHBHOM CAyYae MyCTH by,...,0hy € B,

0 < by < ...,bpg1. OGozpagum II = b; - ... - b,y,;. Torma smcaa =

1

s YIOBIETBOPAIOT HepaBeHCTBaM § < < ... < —, 7 3BCe
bn+1 . 6n+1 bl
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TPHHATIEXKAT MHO}KECTB}' A, B ]IPOTKBope‘IEE ¢ TeM, 9TO A COTePKAT
“He BoJyee n 3IEMEHTOB. - o : e
Wrax, ofa MHOXeCTBa comepxaT He Goyee 7 »meMenToB. llpuBemem
opEMep, noxa.sbmammyl, 9T0 062 MHOXECTBa MOTYT CONEPXKATEH POBHO
IO 72 SIeMeHTOR!

A={1,2,...,n} B= {1, 2,...,m=2, n(ﬂ'; 1): ?T(En'i‘_l;)?}

10.5. Ilepsoe pewenve. Hycts @ = (a,b), ¥ = (e, d). Torzna Eepa-
BEHCTBO

»‘\\/(a—i-c)“!-(b+d)2g\/a2+b2+\/cz;{_dz (1)

mpencTaBifeT cobo#l HepaBeHCTBO 4 CTOPON TPEYyTOIbLHEKA, TOCTPO-
€HHOTO Ha BEKTOPax % i v, '
Ina noxa3aTedbCTBa HepaBeHCTBa

‘ 2lad — bcl
TGTF T 0T

2)

V@ TR+ VITEf(a+e)? + (b+dp2+

IOCTATOYHO, B cuity (1), moxasars, 9To

(Va2 + 02+ Ve + @Y < (a+ ) + (b + d) + 2lad — bef. (3)
Pneen

@+ b6+ 2+ d* + 2v/a? + B2/e? + dig

<a®+ 2ac+ ¢ + 5 + 2bd + d + 2{ad — be| =

= Va2 +b2/e? - d? <ac+bd+ lad — bc] =
= (a2 +) A+ )<
- a2e? + 2abed + b2d? + a?d? — 2abed + b2c? + 2(ac + bd)jad — be| <=

=  d?? 4+ 4 b

< a®c? + 2abed + b*d? + a?d? - 2abed + b2c? + 2(ac+ bd)jad - bc| =

o ottt £ S 5
i -

< 0<2(ac+ bd)|ad — bef.

Taxau 06pasoM, HepaBeHcTBO (3) BEPHO, & CIEIOBATENHHO, BEPHO ¥ He-
paBescTBO (2). :
Jlerko BEIeTH, uTO ofa HepaseHcTBa (1) m (2) cramoBiTCI paBeH-
CTBAME, €CIIE BEKTODH U M ¥ KOIHHEAPHSI, T. e. ad — be = 0
Bmopoe pewenue. PaccMoTpiM NpAMOYIOXBLHELR Tpeyronbaax ABC
(cm. pucynox), B koroporm AM = a, MN =b, NK'=¢, KB =d, AN =
=z=va?+ ¥, NB=y=+c2+d?* AB=z=/la+c)? +(b+d)

A lposemém 8 Tpeyroasrmke ABN BrCOTY
ND. Tax xag | ‘
al 2 ' AB* =(a+c) +(b+4d)* >
WL > (a® +0%) + (* +d°) = AN? + N B?,
pi
N z , T0 L AN B > 9%, 6, c1emoBaTeasHO, TOIKA
.V D sexur Ha ocpopammn AB. v
' Hepapercrso (1) (cM. mepBoe pemre-
c 7 d B mHe) BMeer BEA AB £ AN + N B =, ove-

BHAIXHO, BBEIIOJTHEHO. Herxo BEIETE, 9TO

AN+ NB<(AD+ ND)+ (BD + ND) = AB + 2ND =

454 aBN
= AB + ~——— I ()
o popumyme Uepona mMeen

165AABN = 4:$2y2 —_ (3?2 -+ 'yz -~ 22)2 =

= 4(a? + §)(C? + d?) — (2ac + 2bd)* = 4(ad — be)?,

1
TO eCTh Saany = —2—'|a,d — be|. Tpebyemoe mepaperncTo (2) cremyer Te-
Teph W3 HEPaBEHCTBA ().

B ofionx caywasx pasenctso B (1) % (2) ocTEraeTca TorJa # TOMBKO
ToTrna, Korma Touk® A, N, B meXxaT Ha OZHOW OpsAMOH, T. e. KOTa
a ¢

b d
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10.6. doxaskeM yTBepXIeHEHe HyHKTa 6), #3 KOTOPOIO CIENyeT
YTBepKIieHde IYHEKTA a).. . , : . .

O6o3magnm vepes (n) — XONXHYECTRO YHCe], Be IPeBOCXONAINUX 7,
OPEICTABUMELX B BHIAC

?+y°, z,yeN (1)

Bo Bcex 5THX mpencTaBIeHESX o2 + ¥P<n, T.e 2<y/nay<g Yo
Teoromy 1<z <[vr], 1<y<[¥/al. CJIeJ:OBaT_emHo BCETO CYTIeCTBYeT
POBEO [/72] - [ 3/n] pasiwymsrx HATYpaNbHEIX HAD THCEN T ¥ y, YIOBIe-
TBOPAIOMAX HTUM HepaBeHCTBaM. 1L03TOMY WACeN, He MpPEBOCKONSINEX
n ® mpercTaBMMHIX B Buae z2 + y® Gymer me Gomee [v/n]-[$/n], 1. €.
S(n) <lv/al-[¥/m]<v/m- Y= ndls.

IpenmoroxuM, ITO CYMIECTBYeT Takoe HATYPALLEOE TUCHO TR, YTO
cpeny MOBEIX m MOCIENOBATENbHEX HaTYPATIbHLIX THCEN CYIIECTBYET
gucxo, upencrasamoe B sume (1). Torma S(mk) >k, k € N. Ho Torzaa

(mk)sls 25(7’”1&) >k —= &k <m® pgax moBoro ke N.

Ifonyyennoe mpoTHBUpeYHe B JOKAa3BIBaeT TpefyeMmoe yTBEDXKICHHE.

10.7. a) Tpeyroasﬂzm ABC u M BA mono6rs1, Tax Xak yrox L B
A ¥y HEX ofmmE W 1m0 ycuao-

suio LACB = /MAB. Hosto-
ARB B ' 4ﬂlf B

W MBT AB T AB
AB? = 4ﬂfIB2 e AB = 2M B,

wag AB = —BC Cramo " 0rTh,

; OTKyHa.

¢ K I M B X

TOYKa A DpHHAIIEXHT oxpmnoctm ¢ }IEHTPOM B Touke B m pamu-
yeom BL. Ilyers X — wmropas (kpome L) Touka mepecedemms 3>ToH
oxpyxsocT® ¢ mpamoi CB. Iyere AR = BL = BX = r, BC = 2r,
LCBA = (3. W3 tpeyroasmrkos CAK uw KAL mo TeopeMe cHEHyCOB
ACsin L CAK = CKsin . CKA4 = KLsint LKA = ALsin Z KAL, ot-

KyIa,

sin . KAL _ AC r? L 4r? —4rfcosf  [5—dcosf
sinCAK AL~ Y r2472 —2r2cosf Y 2~2cosf
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\/2+2 205;6 \/ 2+2 Lo

(scnoxp3oBano, 4To cos J > —1).

: - LKAL
Il DoKa3aTensCTBa UYHKTA &) OCTAI0Ch 3aMeTHTE, YTO TUAK >
sin/ KAL : sin LCAK  sinKAL

R — N CHIALHO Hepab
> SnLCAR THopamio PARCHCIRY — i~ "I KAL

KOTOpOE CIIPaBelIEBO BBULY Toro, uto L KAL > ( CAK u ssuny you-

sin @ T sinz
papda dysknar —— 1pE O < 2 < 3 Hoxaxeu, aro f(z) ="
& : T
v ‘ gcosz —sinzx z —tge
HrsaeT Ha {0, =), Hueem f'(z) = = < 0, Tax
} ( 2 2) f ( ) $2 mg COS T 7

KaK T < tgz fa. (0,%). _
6) Ycrpemuym Touky A x Touke X. Torma yram £ KAL w LCAK
CTPeMATCA K HYIIO, H MBIl FONyJaeM
[KAL  (KAL sin/CAK sin/KAL
LCAK =~ sintKAL (CAK  LCAK

LKAL sintCAK CA 11 3r 15
"sin(KAL LCAK AL Tz Y
1. e. oTHOmWeHue yraos K AL u CAK MoxeT 6BTH CKONE YIORHC OUAZKO
K 1,5 — TeM caMBIM yTREPKIEHNE IYHKTa 6) ZOKa3aHo.
10.8. OTger: mq@xF(T) =n{n—1), win F(T)y=n.

JMerxo BEMETE, AT mMax F (TY = n(n — 1). efictsurensno, f;(T)<

<n — 1 gas ool i-it koMauger B aobom Typaupe 1. Hostomy F(T)<
< n(n—1) nug moGoro Typawpa 1. C ppyrok cropomsl, B TypHupe Tp, B
KOTOPOM BCE KOMAHIHI CRITPAJIH MEXIY cobOf B HWILIO, HId BPYIeHHL
TA2BHOTC IHPH3a M000# - KoMaHAy HeoOXOOHMO IUCKBANEQUIHDPOBATE
Bee ocTaubHEE KoMaumsl, T. e fi(Ty) = n —~ 1 mua seex i. Hooromy
F(Ty) = n{n — 1), wro 7 DoxaskBaeT TpeGyeMoe yTBepKIeHYE.

Hoxaxcen, uTo win F(T)=n.

3aMeTuM, 9T0 TypHEp 11, B KOTODOM HOCTHCAeTCd DABEHECTBO
F(T}) = n, cymecrByer. Hanpumep, IycTs B TypEEpe 1) KaxKmasd KO-
MaHDa ¢ HOMEpPOM ¢ BEIHTDaNa Y KOMaHIsl ¢ HoMepoMm ¢+ 1 mas ¢ =
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= 1,...,n -1, ¥ KOMagEla ¢ HOMEPOM 7 BEHMIDPAIa ¥ KOMAHIEl ¢ HO-
MepoM 1, a BCe OCTaJbHEIE ATDHI 3aKORYHIMCE BEEIBI. Torna y BCex
KOMaHT GyneT paBHOe KOJHIECTBO OUKOB B ANA TOTO, YTe0H i-H KOMaH e
GLLI BPYUeH IJIABHEM TPH3, JOCTATOTHO SUCKBAIAGHIAPOBATE KOMAHILY
¢ HomepoM (¢ — 1) (14 mepBol KOMaHAE HYXHO TECKBANHQEIHPOBATH
TOCHeNEB). IIPH 3TOM CYMMa OYKOB ¥ 7-# KOMAHMB He HIMEHUTHCH, &
¥V BCeX OCTAJLHEIX KOMAH Ofa YMEHLIIMTHCH O Kpaiuedl mMepe Ha 1, ¥,
CHeIOBATEILHD, KOMaHla ¢ HOMEPOM ¢ HOJYIUT TIABHEIE IPH3.
TloxaxeM Tenmepp, ITC MeHBIIMM YeM 72 KOTHICCTBOM IHCKBATRHKA-
ou# o60HTHCE Henb3d. [JedcTBETENBHO, eCIH B TYpEupe 1’ He OKa3al0Ch
XKOMAHIE, ¥ KOTOPOHR cyMMa HabpaHHLIY OIKOB CTPoro Golblle, YeM CyM-
Ma, 09KOB JI0G0H NpYTOH KOMAHE, T0, 0IeBunH0, 9T0 f;(T) 21 mus Beex

-

.t =1,...,n. llosTOMy B TaxoM TypHHpE F(T) >n. PaceMmoTpum Typ-

wup 7', B KOTOPOM ecTh KOMAH &, KOTOPOR MoxeT GBITE BPYUEH TIaBHEIN
npns. He sapyuras ofmaocTd, CIATAEM, 9TO 3TO XOMAHIa ¢ HOMEPOM 7.
Torga, merko pumers, 910 fi(1) > 1 mmst Beex 2 = 1,...,n — 1. lloaTomy

F(T)2n~1.Ecra 68 F(T) = n—1, To Torma magBeex i = 1,...,n—1

BEITOJHAIOCH 681 pasercTso fi(T) = 1, T. e. [J% BeeX XOMaER, KpoMe
n-#, BOCTATOYHO NUCKBAIEGHEIHPOBATE POBHO ONBy Komamny. Ilycrs a;
HOMED KOMaHIBL, KOTODYIO Hy:KHO HHCKBAIHQHIHDPOBATE AXA TOTC, ITO-
OB BPY9RTH TUAABHEE IPH3 KOMAHTE ¢ HoMepoM ¢. Herpymeo ybennTnea
B TOM, WTO, BO-IEPBEIX, @; ¥ @; HAf i # j, @, BO-BTOPEIX, KOMaHIa
IPOUTpata KoMaHe ¢ HoMepoM n {ecns a; # n). CrenoBaTerbHO, HE Me-
gee (1 — 2) KOMaH[ IPORrPald KOMAETe ¢ HOMEPOM N ¥, CIEIOBATENBHO,
YACHO OYKOB K, HaOpaHHHX n-# KOMaHIOH He MeHee 3(n — 2). Kpome
TOTO, IIX Kawaok 4-# komammel (i = 1,...,n —.1), uAcio BabGpaHEHX
e10 09KOB k; He Memee k, — 2, W60 B IPOTHBEOM CIydYae Iifi BDYYEHHI
TJIABHOTO OPH3a i-# KOMaHIe He XBATAT AHCKBANTHDHAKAOHE TONLKO Of-
Ho#f KoMaamel. Takwmu ofpasom, B paccMaTpuBaeMoM Typmupe 1 ofimee
THCca0 HabpaHHEEIX KOMANTAMH OUKOB He MeHee, deM

Y m—i

7 n—1 -
Zki:Zki+kn>Z(kn*2)+kn>

=1 =1 i=1

2kan—2(n—1)23n—-2)n—2(n—1)=3n* - 8n+ 2.
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MaxcuManbaoe YHCHO OIKOB, KOTOPBIE KOMAHIE! MOIYT HalpaTs B OI-

HoKrpyFOBOM by TOOXBLHOM TYPHEHEDPE PABHO 3—(112— Jlerxo IpOBEpPHETE,
-1
GInE) B

goM n » 5. llomygenHoe MpOTHEBOpeYHe TOKAa3BIBAeT, ITO TypHEpa 1,
mas KoToporo F(T') = n - 1 He cymecTByer. -CJIe,‘E[OBa,TeJILHO, OJIA BCEX
rypunpos T umeeT Mecro mepaseEcTBo F(T) > n, 910 ¥ HOXA3LIBAeT
TpefyeMoe yTREeDXIEHRE.

TTO HEPABEHTCBO 3 — 8n + 2 He BEIIOJHAETCL EX IPH OI-

11 xmacc

11.1. Orser: 9 rpyur.

amerun, 9To wEeaa 11, 13, 17 1 19 e MOryT ACMONB30BATHCT, HHA-
4Ye [POHBBeJleHNe YHceNX B TPYNNE, cONepXKaliel XoTx 65 OIHO W3 ITHX
qmcel], He GYNeT TONHEIM KBAKPATOM. ILOSTOMY B NeACTBETEIBHOCTH
TPYIIEL MOTYT COCTABIATHCA B3 wmcen 1, 2, 3, 4,5,6,7, 8,9, 10, 12,
14,15, 16, 18 w 20. Iag Toro 4Tobe rpynm 60, KaX MOKHD G0Ib-
we, wacha I, 4, 9, 16 MOMmKHEL COCTABAATE OTHSAbNEE TPYUNLI {€cIE
KaKOe-7T0 W2 3THX THCeJd BXOHUT B TPYNLY W3 OBYX HIE fojce YHCEHL, TO
€70 MOXHO HCKJIOYHTH K3 NallHofl TPYyINEI; HpOH3ReIeHHe OCTABIIAXCH
YHCeN TIO-IPEXHEMY HyIeT HoJHBIM KBanpaToM). HocMoTpsu, cKOTBRO
PPV MOXHO CQOPMEPOBATE B3 OcTaBlIgxcd Tmcex 2, 3, 5, 6, 7, 8, 10,
12, 14, 15, 18 u 20. 3aMeTHM, TTO B KaXAYI0 TaKyle IPYIIY FOILKHC
BXONHTE Ee MEHee OBYX YMceN, UpH HTOM, eclIi Yxcae 18 IefcTBHTelE-
HO BXONHT B Kakyo-TO TPYHIY, TO BCETO B 3TY TPYINY BXONET He MeHée
Tpéx gucern (15 B npousBenenud ¢ MOGEM X3 OCTABIIEXCT THCEN HE K3ET
IONHOTO KBampaTa). To e caMoe MOXHO cKasaTh i o yacie 14. osTo-
My B3 VKA3aHHEIX IBEHAZUATH YHCEX MMKHO COCTABATE He OoJee NITH
rpymn. C mpyroff cTOPOEEI, KaK BHIEO M3 CIEYIOmero pEMepa, mATh
TpYHIl COTABATE MOXKHO:

6-10-15=130%, 2.7 14 =147, 5-20=10%, 8-18=12%, 3-12=6".

R rak, Hamboasiilee KOIHUECTRO FPYIE paBHEo 9.




11.2. a) lomoxum a; = ig—i-, P €%, q € Nyi=1,...,n Iycrs

Z

. P
d=q ... g, TOrOa T0060€ O; MOXKHO IPEICT2BUTS B BANE (y; = L TIe

. pid ‘
mesoe P; = =, [osToMy ns JoB0TO o4, €CiIR OHG He ABAACTCA IeJEIM

YHCHOM, Gyne;‘ BHIIOJHEHO
{(d—1)ei} = {doi ~ i} = {Fi — o} = {~au} = 1~ {au}.

Cuenosatensuo, ecis {og} + ...+ {an} < g, To {(d — Doz} + ...+

+H{(d-Deap}t =n—{{ai}+...+{a.}) > 5 Hoirygensoe IpOTABOpETHE
TOKa3EIBAET, YTO TO KPaWHed Mepe ONHO H3 THCeN (..., O NOIDKHO
ORITH TETEIM.

n ~
6) Yucio 5 YBEIXIATE HEXB3d. JleACTBUTEIBHO, CIA QA = ... =

=, = %, TO ;m;f 0600 HATYPATBHOIO k IE60 {kas}+...+{ka,} =
=5 <5te miGo {ka;} + ...+ {kay} =0 < 5 T & mux moforo
TONOKATETLLHOTO £.

11.3. Cxemy aBWapeficoB MOXHO NpEICTaBHTH B BENe rpada, TIe
BepIIFHAM COQOTBETCTBYIOT ropoma. Lciw m3 ropona A 8 ropon B wox-
WO TlepelieTeTE: §e3 Iepecalky i IOCaTKH, TO COenmEAM A 1 B IusHei co
CTPENKOH B COOTBETCTBYIOMIYIO CTOPOHY, B HPOTHBHOM Ciydae — HeT.
Cpasy 3aMeTHM, UTO €CTH M3 OTHOTO pefiCa MOXHO TepececTh Ha ApY-
TOH, TO 3TO MOXEHO cIeJaTh ¥ B oOparHOM mopsanke. CiemopaTeibHO,
ecrd MoxxHo fobpaTses oT C o D (¢ nepecamxamu uan Ge3), TO MOXKHO
mobparsca ® o D no €. IlockonsKy Yepes KaXibill ropolf TPOXCHHT He
MeHee TPEX MaplIpPYTOB, TO B Tpade ANi KaXN0od BeplIRHEL CYTIeCTRY-
eT He MeHee 6 (BXOIAINX ¥ BEIXONSUINX B JaHHYK BepLIHHY). pefep.
Kpome Toro, mas xaxmoi BEPIIHHBI IHCIO TAKEX ZYT YETHO (9T0 THCIHO
Ha3BIBaeTCs CTeTeHBI0 BeDUIHHDL), B COTHACHC YCIOBHIO 381894 HEKAKHE
IBe BEPHINHEI He CONHHEHEl BBYMs WIH Gojee IyTaMu.

lpenmonoxumM, 9To yTBepXKAeHHS 3aHaYE HE BEPHO, T. €. CYHIECTBY-
eT BepIntkHa X, H3 KOTOpoH mepexond 1o pebpaM, Henb3A MONacTh B He-
KOTODPYI0 BepiIHEy ¥ . IaccMOTPHM MHMKECTBO BEpPINAH, B KOTOPHE BCE
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e MOXKHO ToNacTh u3 X. [L0CKONBKO CTeleHDb BEPIIAEEL X He MeHblie
6, TO.TaK¥X BepIUME He MeHbINEe HISCTH. IIpelTorOoXus, TT0 UX POBHO
6. OTO 3HAUET, YTO PACCMATPUBAEMER 7 BePILWH COSTHAHEHE pEbpamu
TOJBKO MeXAY cOOOM M HHKakasi ¥3 BUX He CoeduHeHa pefpoM HE ¢ OX-
HEOH H3 OcTalbHLX 13 Bepuma. Toria MexIy HamHbiME 7 BepIIHHAMYT
me Gojee T—ZQ = 21 pébep. Iockoapky xaxoe pefpo MPWHATIEKHT
POBHC ONHOMY PpeHcy, a peHc COCTORT K3 § pebep, TO HX KOIKIECTBO
KpaTHO § H, clenoBaTedsHO, He Gomee 20. Ho Taxoro xonmgecTBa pédep
MexXIy 7 BePITMHAMHA He NOCTATOTHO, YTO0H CTENEHH 3THX BEPIHE Obi-
xr ge MeHslIe 6. Taxum obpasow, Bepiuraa X BXOODHET mo Kpajine#l Mepe
B BOCHMEPKY BEDIIEH, TakAX, 9To H3 X MOXKHO ZOGPATBEA O IPYTHX
BEPINHMH K3 JaBHOTO MHOXKECTBA. ‘

HpemmonoxuM, 970 B 3ToM Habope (BKirozamomen X ) popHo 8§ pep-
wwa. Tak xax pepims 8, TO HX CTenemu He GoXbime 7. A TakK Kak
CTeUeHH BCEX BEPIUWH YeTHHIC X He MeEbiue 6, TO Bce OHH B TOYHOCTH
PaBHEL 6. 3HATET, MEXIY paccmafrp{u}saemmmﬁ 8 BepUIEHaMHE ¥MeeTcd
POBHO 6—2§ = 24 péGep. Ho 3To wueio He merwTca Ha 5, B TO3TOMY
cEORa péGep Be Goiee 20, wero TaXiKe He HOCTATOYEO, YTOGHL CTEEHH
5TEX BeplIHE Obirw 6. 3HauuT, B3 X MOXHO moOpaThei IO KpadHeR
Mepe B 8 Apyrux BepImE. ILvcThk mx posmo 8. Torpa Mexny HuMu ¥
IeBATOR Bepllmaol X He meHee -—é—«a = 36 pebep X, 3HAYHT, CYKECTBYET

He Bolee %6«, T.e. 7 KpyToBEX MapuipyTos. Ho ecid WX POBHO 7, TO
POBHO OJHO M3 MaKCEMAJILHO BO3MOMEOIO YHCHa PEGED OTCYTCTEYLT H,
TeM CaMBIM, ¥ KaKWX-TO IBYX BEDIIWH CTemeHw PasHbl 7 (Hew&THble),
TTO HEeBO3MOMNHO. JHAUYMT TAKHX MapuIpyTos 6 (HeTpymmo yGemuThCA,
IT0 6 BOBMOXKHG, a MeHblre — HeT). PaccMorpuM ocTaxsmsie 11 Bep-

11 - 10
St

muH. Mexny EEME He Gomee = 55 pébep #, 3HawuT, He DoJee

"11 mMapmwpyToR. B #Tcre, ofimee THCI0 KPYTOBEIX MapIUPYTOB CPeid

Beex 20 Bepurnn He Gosee 17, 970 IPOTHEBOPEUHT yeiaosrio. MTak, #3 X
MOXKEO J06paThed o Kpaimel Mepe 1o § MIpYTHX BepUIMH.

lycre ux porro 9. Torpa, MOACYMTHIBAL KaK H PaHbBIIE, HAaXOLHM,
YTO MEXAY HUMK W JecsToH meplmmHON X He Gomee L«g—-« = 40 pébep
(MakCHMATBEO BO3MOXHEIE CTeTeHH BEDUIHR, KOTOPHE obf3ambl GHITH
UETHLIMH, B JAHEOM ciyae papmbl 8). Tem caMbIM MeXIy 5TAME Bep-
mrHaME He Goyee 8 Kpyroprix pefica. MexXny ocTalbEEIMY BepLIANAMHE,

e I e A R




i aneeeen

KOTOpHIX Takxke 10, MaxcAMasbHOe THCIO peficos Takoe xke. B pesyns-
TaTe, obmee uMcKo peficop B mpesocxomuT 16. Crosa npoTuBopetxe.
3magur, Beprumaa X coeqwHeHa peOpaMy He MeHee, geM ¢ 10 apyruMa.

Ho Togmo Tax e, W BeplidHs Y CcOeINHeHa He MeHee, weM ¢ 10
OPYIEMYE. 3HAYHT, HaIETcs BepiugHa Z, C KoTopoi coennuenan X nY.
A rtorpa, 09eBHIEO, oT X MoXHO mobpaTscs mo Y, uro B TpeboBaioch

DOKa3aTh.

11.4. OTeet: MO}KHO;

HazopéM Texo, yHOBISTBOPAIONICE YCHOBHIO 3aLaIH, MO3LIPHCKHM.
IlprBenéu HecKOABKO cH0CO00B NOCTPOEHHES TaKOTo Tela.

Ilepeoe pewenue. PaccMoTpuM OpsaMol KpyToBoi KoEyc K ¢ Bepiin-
wok C. Hycts § — OKDYXHOCTH €T0 OCHOBaEES, a Towka O —

c n

[ o\
Af iB
i ]
W 7
N V4
g e

Puc. 2

¢é menTp (paEc. 1). Uycth AB — kaxoi-iuGo THAMETP OKPYKHOCTE I, &
51 — onHa W3 ompeNelseMEIX WM HOIYyOKpyXKHOcTeH. OTMeTHM IIEL HoxIy-

OKPYXHOCTH 51 toukk A, # By, k € N, Tak, aTobu £ 4;0B = 5— -9k
uLB0B= 5 -27%=1 B cuay neBopa STEX yTI0B cekTopH A OBy (c

T g—nk—1y 3 T
HeUTPANLHEIMA VI IaMH 5 -2 ), k ¢ N, nomapuo me mepecexaiorcd.

liycte €y — cepenmna xopast 4By, a B} m R} — TO4YKE mepecedye-
Host mpamoit OC ¢ OKpyXHOCTE0 S (s onpefeléHEOCTH OyCTh TOYKA
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Ry mpuEanmexuT moxyokpyxzocTH Sp) (cM. puc. 2). OpToronansioe
. IPOEKTEPOBAHEE Ha THocKocTh C R RY 0B03EAUMM Yepes k. o
Iycrs I, — maockocTh, IpoXomamias yepes xopny A By nepoend-
KYJISIpHO MIOCKOCTH ocEoBaHEA. (OBa TepecexaeT GOKOBYIO IMOBEPXHOCTH
KOHyca (CM. PHC.3) IO BeK0TOpOH KpHROH Iy, (37a xpEBas — mapaboda,

Rl o G &
Puc. 3 ' Puc. 4

HO ENA pelleEEd 3T0T QaxT HaM. He IIOHamJﬁHTcx). Togxy mepece-
- yewust KpuBod Iy m ofpasyiomed C R oBosEagnu wepes Di (oTpesok
D C}, mepueHIUKYIIpeH TJXOCKOCTE OCHOBaHUS). Tak KaK IJOCKOCTH
Iz, k € N, nepecexanrcs BHe KoHyca (HoCKoabKy xopusi Ag By momapHo
- He mepecexaforcs), To kpusse I'y, k € N, raxxe nonaprmo He mepeceka-
Tcs, JIzockoeTs 1T, pa3buBaeT KOEYC Ha IBa Tela; TO H3 BEX, XOTOpoe
He comepXuT Bepiuunsr C, ofoznasum gepes T. '
OTceudn ot xomyca K u ymamum Bee Tena T, k € N. B pesynsrare
HoxyumyM mekoTopoe Teno 1. Ilpw mpoexTHpoBamzm 7 H300paKeHHEM
Tema T’ 6ynmeT gernpéxyrombHuk RYC Dy Cy, a m3o6pakenueM Kopyca K
— tpeyronbEEK RyYC R} (cM. pme. 4). 3HaTHT, ecAE MBL IS KaiK[o-
to k € N k teny T ma orpeske DC, mpucrporM semykasid (k — 1)-
yrompuuX My, comep¥armuiics B Tpeyroasuuke Dy RLCx, ¥ ofosHaTnAM
TOAYIEBIIYIOCE PHTYDPY 4Yepes 7™, To OPH NPOEKTEPOBAPAYL T, H300pa-




4,
\wr.r::-.'-‘h.-r o

wemveM durypri T 6ymer pemykaent (& + 3)-yromsuuk. Ocraéred Ka-
XKy TOMKY MHOTOYTONBLEEKA M) COCNHHHTH OTDesKaMi, Napaiielb-
BBIME OCHOBAHKIO, C COOTBETCTBYIOMIMMHA TOUKaMy KpuBo# [y, — moxy-
IHEM MO3BIPECKOE TeJ0. . ' .
Bmopoe pewenue. ByneM HCU0IB30BaTh B XadecTBe 3aTOTOBKA IPa-
BHILEYI0 Tpeyroipryio mpumamy ABC AqByCh. yctes D — ccepepnna
pe6pa CCy. Ha pebpe AC pmbepeM Touxy A; (mus onpenenéﬂndcnl
LycTh 3TO Taxxe GyrmeT cependna pebpa). IlycTs, KpoMe Toro, TOUKa

q{ C2C:’e_ l CO
2 D ’,

Ao

By

C; — ceperqura oTpeska CD. Iposens paspes no muockocts 4;C B
oTceudm ot mpmsmer mwpamuany O A;CyB. Iocre sToro orceTeM oT To-
aydernoro rtera mapamany Ci4,Cy B, roe Az — cepermua A,C, a C
— cepepmra C;D. 3avem orceuén mmpamuny C;AsCsB, roe Az —
cepenuua A,C,, a C3 — cepemmma Col). anee orcesdu unpaMmxy
C3AsC4B, rme Ay — cepenmma AzCh, a Cy — cepenuna C3D ® T. a.
mo GeckomevroctH. llomydeHHoe Telo ABAFETCA MOSBIpHCKEM. Ilpexe
BCETO, JETKO BAAETH, YTC €70 IPOEKIHSIME MOTYT OHTL TPeYrOdbHHK
¥ 9eTHpEXYTOILERK. oKaxkeM, KaX MOXHO TOJXYYHTH, IATAYTOILEHK,
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IHGC’I‘K}’I‘OJII:HKK ¥ TaK gaiee. BymeM paccMaTpHBaTE OPTOTOHAIBEELS

| WPOEKIW® Ha IIOCKOCTE &, KOTOPYIo GyHeM BpallaTh BOKPYT HPAMOIH --

AB (cu. puc.). IlycTs B HaYaTbHOM HONOKEHZE 5Ta IIOCKOCTH CO-
nepxuT rpaib ABByAq. Torna oproroHalbEOM Hpeknmed Teila Ha Hed
spasercs gersipexyroasuuk ABByA,. B mpomecce BpamieHHS, Xorla
pebpo ByA, HaudHaeT YHALATECS OT MIOCKOCTH &, HOCTEIOBATEIRHO Ha
TPaHWIe IPOEKIUHE NOABIAOTLCT, CHAYANa TOIKa A; , TOTOM Touka Aj ,
3aTeM — Az ¥ T. ., TeM CAMBIM, HPOSKIHEH MOXeT OLITH BEILYKILIHE
N-yrompEmK s mo6oro N 3 3.

- Cremyronmuii IpEMep OCHOBAH Ha Toil Xe Hiee, TTC K npenmnyrmm,
HO HECKOJIBKO IO-PYTOMY O(hOpMIeH.

OrcevénM 0T KOHyCa TOJNOBERY, HPOBELA ceYeHRe NA0CKocThI0 ABC

IO OCH CHMMETPAH KOHY Ca. Bynewm orpaEiTh GOKOBYIO NOBEPXHOCTE 14
KO 3aroTOBKE ClenyiommuM ofpasor. BuibepeM Ha NOXyoKPYXKHOCTH
¢ muamerpoM AC cudTHOE MHOXKeCTBO Towek By, By, By 7 T. 1. 310
MOXHO CHeNaTh, HaIPEMED, Tak. BribepeM B kagecTre B, TOYKY, KOTpast
memur ayry AC B ormoxennw 1 : 2, magee uycth By menur nyry BiC B
oTHOXeE¥H 1 : 2, By memut B,C' B oTHOXemz® 1 : 2 ¥ T. A. IIpoBemém
paspesst o mockocrsM ABB; , ABB;, ABB;,..., 0TCeRasi OT KOHyCa
Te ero YacTH, KOTODHE CONEPXaT GOKOBYIO HOBEDXHOCTh. B Pe3yJIbTa-
Te TOAYIEM MOZBIPLCKoe Texo. [elCTBATENbHO, eCIM DAcCMaTPHBATE
OPTOTOEANLHETE MPOEKIHA Tela Ha ITOCKOCTH ¢ (B ACXOTHOM IOT0Ke-
HYY TeXo KT Ha Hell TaX, Kak MOKa3aHO Ha. DECYHKe), HOCTEICHHO




~

Bpama.sx ero BOKPYT ]I‘p}{MOE AB Tax, aTobu pebpo AB ocrasaioch B
TIOCKOCTH, & BepIIuHa ' WOCTENeHHO IPHIONHEMANACEH HAl HeH, To Ha
TDaBrne NPOeKIXHE GYIYT NOCASHOBATENALHO HOABAITRCE TOIKE B , By,
By ... n mpoexnng CyneT MOCIENOBATENLHO U3 TPEYIOALEHKS Ipeobpa-
30BLIBATHCA CHAYANA B YeTHIPEXYIOABHAK, 3a.T€M H3 YeTHIPEXYTOMbHAKE,
B NATEYTOABHHK, W3 NIATHYTONLHHKA B mecu:uyrom:}mx{ 2T 0 (cM.

pHC.).
11.5. Obosmagum Tepes S(m) — KoaETECTBO. T{KCEJI, He: upemc‘coml-
LIAX 7, IPENCTaBAMBIX B BALE

3 5 T g 11
=5 + 25+ o4+ 23 + z', T3, T2, T3, Za, Ts, € N, (1)

Torma z3+z3+]+ai+alt <n, otxyna 23 < *HY/n, 1. e. 1<z #H/n),
k=1,...,5. CaenopaTelbHO, BCETO CYIIECTBYeT

0= (86141 (9590 [ 9]

PasIMYHEIX HaGOPOB HATYDPAIbELIX YHCeX (Z1,...,T5), YIOBICTBODIIO-
LIMX STEM HepaBeHcTBaM. [[o3ToMY 9HCeT, He NPEBOCXOMAINEX 7 K Ipell-
cTasrMix B Buze (1), 6ymeT He Goxee A(n), T. e. ’

sty A= (8] (58] - 54 - [95] [ 94] <

3043

n1/3 /7, 1/e 111 ﬂ1/3+1/5+1/7+1/9+1/11 _ pB46s '

-n”s-n " n

Cnenona:rmﬂo KOIAIECTBO MACEN, He IPeNcTaBHMbIX B Brge (1), Syner
3043 -
3465
ue meree n—A(n) = n~n"" . C pocroM 7 5Ta PasHOCTE Heorpa.mmeﬁo
BO3PACT2ET, 9T0 U [OKA3EBaeT TpeGyeMoe yTBepKICHRR. -

- 11.6. Hycts E u F' — cepenunst oTpeskos QN g PM cooreercTpen-
Bo. O6osgavum ¢ = BC, b = AC, ¢ = AB. B cuxy c¢BoficTBa GHCCEKTPHE-
CHL BEYTPEHHETO yIia Tpeyrodnrauka aMeeM AN : NC =c:aeu QH :
C@Q = HB : a. U3 monobus Tpeyroxpaukos CHB u ACB caemyer, 910
HB:a=a:c Hosromy QH : CQ = a: ¢. Tockorsky Bricora CH = =

a?b, TO AMeeM PaBEHCTBa: _‘_? =CH=(QHA+CQR)=CQ (Qg + 1) =




= cQ (@—1—1) cQ (%—i—l) :CQa » OTKYZa cQ = ail—}c'
A C npyroz c:i%bponm, ‘
‘ AN
b= (CN + 4N) = CN (1+5ﬁ)
E; i c a + c
N =CN (1 + a) CN

ab ‘ :
- orkyna CN = ——. CrenosaTedbHO,
F a+c

B Tpeyroasauke N CQ cropors CN =
C MF p CQ papgsr, noatomy CE L N@. To-
ria LCEB = tCHB = 90° =, 3ma-

wuT, ToukE C, E, H, B IeXsaT #a OOHOH OKPYXKHOCTH, OTKyZa

LECH =¢(EBH =(EBC =(LEHC.

Cuaenoparensro, rpeyroasruk CEH pasuoGenpenntid ¢ ocnopannen C'H.
Taxmm oGpason, ToUKa L JeXHT Ha CepellHHEOM IePHeHIUKYIIpPE K
CH. ABaBOTHYEO NOKa3kIBAETCH, UTO TOUKA F TaKxe JeXUT Ha cepe-

muEHOM nepuenzuxyxipe X O H. llosTomy EF 1 CH, B, cienosaTensHO,
EF | AC.

11.7. TMyers y = f(t) — OYRKOEA, BHPaXKAIOMAZ CyMMy PacCTOA-
gHH 0T TOUXKE X 10 KOKUOB txa,com}rxi CTDEIOK B 3aBECHMOCTH OT BpeMe-
wH ¢ (A3Mepsemoro B wacax), 0 < t < 12. Amanormsso, mycts y = g(f)
—. OYHKUAA, BHPAWAIOMAS CYMMY paCCTOS{HHH oT ToukH X L0 KOH-
OB MEHYTHBIX CTpPenoK. LOCKONBKY MERYTHEE CTPeNKW HAyT B 12 pa3s
Gricrpee wacoBhIX, To g{t) = f(12f) Ha mpomexyrke 0 < ¢ < 1, HEBIME
cioBamH, Tpaduk GyEkmua ¥ = g(i) va npomexyTre 01 monyaeTca
n3 Tpaduxa dyExmar y = f(i) ma upomexytke 0 < i < 12 cxaTHeM B
12 pa3 x oca Oy. Kpoue Toro, dysxnus g(t) nepEonaana ¢ TepHomoM 1,
TaxX 9To Tpaduk eé Ha HpoMeXyTKaX BEIa n<ig<n+ 1, =1,2,...,11,
TolyJaeTcs #3 e€ rpaduka Ea mpomexyTke 0 € 1 < 1 mapaiiersHbIM%
cnpurany. ®ysxumun f(i) z g(t), 0eBHARD, HEMPepHIBREL; KPOMe TOTO,
OHH OTAHIHLI OT KOHCTaHTH (#HadZe 68 GOm0 f(i) = g(t) = ¢, Torma
Xaxg 1o yexosuo f(fy) # g(ts) mpw mekoTopoM & ).




Oycte §; 7 Sy — uXoOmanw IoR rpa@mcam dyexumit f{t) m g(t)
-~ cooTseTcTBeERO, 0.1 < 12, Ipermonoxum, ITC YTBEPXICHES 331294
i HeBepHo, To ecTh f(1)< g(t) upu Beex t, <1< 12, lipu »rom, B gacTHOCTH,

_,, ,

12
f(to) < g{ty). Torma §; < S,. C npyroit croponsr, §1 = [ f({)dt, a
v

12 1 1 . ) )
© S = [ g(t)dt=12 [ g(t)dt = 12 [ f(12¢)dt = {12t = z} =
o= faone=z

12 2
=12 j F)(5) = / f(Z)dz =S,
-— OPOTHBOPEUHE. | |

11.8. Orser: 1164.

Ecax 65 BexoTopas udpa BCTPeIasach B 3aMMCH He Goiee 2-X TrceT
XUPOIMIEH COBOKYHHOCTE, TO KOAWIECTRO PA3iUUHbiX TAPD, ¢ KOTOPHMA -
OHA MOXKeT COCTABETh.Uapy Tak, KAK CKa3aHO B YCIOBHE 3a1adH, GEIIO
631 me Gosee 2 - 2 = 4, Torga Kak MX JOMKHO GBITH 5. JHaUMT, HOCKOUE-
vﬂ Ky PASNHENEX WAGD 6 K Kaxmas W3 HAX JOIDKEA OMTH HCIONB30BAHA HE
; ‘MeHee 3-X pa3, TG BCETO IHCIa XOPOUIeH COBOKYIHOCTH JOIKHEL CONep-
XaTh He Memee 6 -3 = 18 nudp, a IIOCKOIBKY DTH HCITA TPEX3HATHEE,
TO BX JOIXKHO GHITH He MeHee 18 : 3 = 6.

Vrak, ecxm N — KOJIMYeCTBO WHced B XOpoluedl COBOKYNHOCTH, TO
N > 8. Xopouryo COBOKYTHOCT®, COTEPKAIITYIO0 N ggcen, 6ymeM B 21k~
HelinleM HasbiBaTh Xopored N-coBokynEocThio. OnemnM cHavaia cyu—
MY WHECcelX Xopotre 6-coBokynHocTH. [lycTh & ~- Kakas-mmbo Xopoluad -
COBOKYHHOCT. Beaencrere npensizyiiero kaxnas 13 madp 1, 2, 3, 4, 5,
6 BCTpeTaeTCA B YACIAX COBOKYTHOCTH 5 POBHO 10 3 pasa, JHATHT, eclu
X,Y u Z — cymuer DHQP B paspanax, COOTBETCTBEHHO, COTEH, TeCATEOB

7-6
¥ efruEuN coBoKymEOCTE S, 10 X + Y + Z =3-(1+...+6) =3 5 =
= 63. llamee, Tax Kax it MoBEIX ABYX PasiHIEEX mudp 1,...,6 Hai-
IETCA YHCHOC M3 X, B KOTOPOM 5TH B2 YACTA IPHCYTCTBYIOT, TO B Ka-

XKMOM paspaie JOMKHO BCTPedaThCd He MeHee TPEX DAsIHIHELS HEGD.
Mosromy X >3-1+42-2+3 = 10,3 Z<3-6-+2:5+4 = 32, m s ey §




qucen 73 ¥ moayaaem: S = 100X +¥ +Z = 100X +10(63—X—Z)+Z =

= 6304+-99X —9Z>630+99-10~9-32 = 1242. XOT# 0JIs POIeHAS 32098

5TO HE HYXHO, OTMETEM, YTC HafileHias OUeHKa CYMMb] THCRI XOpolled
6-coBokymmocTH ABALETCA ToHOH: 125, 136, 146, 234, 256, 345.

B marsmedreM s Xopoureil cOBOKYTHOCTH Jepes X GymeM oGosHa-
9aTh cyMMy nudp e€ Tuces B paspiale cOTeH, a Ieped W -— cyMMy Tex
MBYX3HATHEIX IUCN, KOTOPHe TOXYYATCH, eClIA BEUCPKHYTE B UHCIAX

COBOKYTHOCTY BX NE(PH B paspsie COTEH, T. €. B 3THX 0003HaTEHHAX

CYMMA $HCeN COBOKYIHOCTH pabHa 100X + W.
Iiycrs N = 7. B xopomieit 7-coBOKYTHOCTY HHKaKas UAPPa He MOXET

BCTPETHTHCSL B INECTH Wi Ooxee #3 eé udcex (B caMOM fele, TOTHa -
THCIO AP PABTEIEEIX TP, BCTPeIalONIMXCA B e THciaX, Ohmo 65 He |

Gomee 6 + 5 + 3 = 14, Torma KaK MX UHCIO HOJNKHO GHITH 15). Hosromy
* s xopomed 7-copoxymaocTd X 251422 = 9. Ecmw X = 9, To
TEQPaME B paspsle COTEH Mory'r ORITH TONBKO THCIA, 1,1,1,1,1,2,2.
BrruepkHyB HX, HOTYYAM CeMb OBYX3HAYHEIX YHCeX. TaX KakK TIecTh W3
HUX IOIKHET comepxaTs Mapsl (3;4), (3;5), (3;6), (4;5), (4;6), (5;6), To
CyMMa DTHX IUECTH YHceld He MeHee 34 + 35 + 36 + 45 + 46 + 56 = 252.
Hockonbky B ocTaBIIEMCS OBYX3HATHOM JHCIe TOJDKEA OBITL 2 (Kaxmad
mxdpa BCTpewaeTcs He MeHee 3-X pas), To omo He Memee 12. 3naqwmr,
anA xopolre# 7-COBOKYITHOCTH, ¥ koTopof X = J, BepEO HepaBeHCTBO
W > 252+ 12 = 264, 7. e. cymMma e€ uyucex He Mepee 900 + 264 =

1164 W, refCTBHTEXBHO, XOPOUIAA COBOKYIHOCTH € TAKOH CYMMOI
THCENL CYIIecTByeT:

112, 135, 136, 145, 146, 234,-_25'6. (+)

W3 cyIiecTBOBAHAA COBOKYTHOCTH (%) BELTEKaeT, IT0 eCI¥ XOpomias V-
COBOKYIIHOCTE HMeeT Ha#MeHLINYI0 CYMMY THCeX CPElH BCEX XOPOUIUX
cosoxymuocTed, To mud e X < 10 (meficremrensuo, ecam X > 11, To
CyMMa, THCEI COBOKYNHOCTH He Mexee 11-100+ N -112> 1100 +6-11 =
= 1166 > 1164); 8 gacTHOCTH, ZomxHo Ouits N £ 10,

Ecaw mia xopomre# T-coBoxymmocT® X = 10, TO cpen® madp B pas-
pAme COTeH e& unced He MeHee Tpéx 1, HeT oudpr! 6 ¥ HeT ONHOBPEMEHHO
IBYX B3 nudp 3, 4, 5. 3HaunT, BHYEDPKEYE THPPE COTEH y TUCEN ITOH
COBOKYHHOCTH, HOJXYYAM CeMb NBYX3HATHEIX JECEI, TPH #3 KOTOPBIX
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3 FOSKHBL cOflepXKaTh waphi (i;6), (1;6), (4;4), rae i & j — npe pasmwunne
‘1 u3 nuEdp 3, 4, 5, T. e. cyMMa THEX TPEX OBYX3HAUHEIX Juced He MeHee
, 36 + 46 + 34 = 116. Tax Kax B OCTAJILEBIX YeTHPEX U3 IOy IUBIIAXCIK
1 TociTe BHYEPKABAHMS ABYX3HaTHEIX TACEN I0DKHA MPHCY TCTEOBATH TH-
dpa 6 (Kax{naz u3 nEdp BCTPeTaeTcs Be MeHee 3-X pas), TO HX CYyMMa
me Meree 164+ 3 - 11 = 49. llosTomy W > 116 + 49 = 165, a cymma qrcen
5Toil coBoKynmHOCTH He MeHee 1000 4 165 = 1165 > 1164.

IIyere N parmo 8, 9 wam 10, a X < 10. Huxakad ngdpa me MoxeT
BCTPEYATHCS BO BCEX THCIAX Xopourel 8-COBOXymHOCTH (TOCKOILKY TO-
FZa PasuEYHEIX Itap mubp He Goxee 8 + 5 = 13). Juauut, ecxm N = §,
To X 27:1+2=9. Tlosromy 9K X <10, ectm N = 8,9, 1 X = 10, ecom
N=10.Ecag N =8,9u8 X =8%mng N = 9,10u X = 10, To cpenm muadp
B pa3pse COTEH TAKOH COBOKYIHOCTH HeT mudp 3, 4, 5, 6. Caenonarters-
HO, Torxa W>34+4-35+36+45+46-456+2-11 = 274, T. e, cyMMa o8 THCER
e Mexee 900 - 274 = 1174 > 1164. Hakomen, B nocieqHeM OCTaBIIEMCH
He paccMoTpensoM ciaydae N =81 X = 10 cpenm mudp xoponrei coBo-
KYIHOCTH HeT uEdp 4, 5, 6. Hostomy W >454-464+56+5-11 = 202, 1. e.
CyMMa, THCE] TAKoH coBOKymHOCTHE He Mmenee 10004 202 = 1202 > 1164.

Taxwu 06pasoM, HcKoMas Beitmg@Ha paBHa 1164,
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