11 kaacc
Pemennn BCEX 3a.zr.annii OILI€EHHBAIOTCHA H3 7 63.A.AOB

11.1. Jlecatuynas 3anuch HaTypaiabHOro yucia N comepxut kaxayro mudpy ot 0
10 9 poBHO onuH pa3. OO6o3HauuM yepe3 4 CyMMY MSTH JBY3HAUHBIX YHCEI,
COCTABJICHHBIX U3 IIEPBOU U BTOPOU, TPETHEN U YETBEPTOMU, ..., JEBATON U JIECITOU
mudp N, a uepe3 B — cyMMy 4eThIpEX JBY3HAUHBIX YHCET, COCTABJIEHHBIX U3 BTOPOIl
U TPETheH, YeTBEPTON | IATOMH,..., BOcCbMOM H AeBaTor mudp N. Okazamock, uto 4
paBHO B, MoxeT iu N HauMHATHCS € YETHOU LU PHI?

Otser. Her.

Pewenne. Ilycte N =aa,..aa,a,, I'1€ &,8,,...,35, 8,8, - HEKOTOpasi IEPECTAaHOBKA

yucen 0,1,2,...,8,9. Torna
A=aa, +a,a,+..+a,a,=10(a +a; +...+a,) +(a, +a, +...+a,)
B=a,a,+a,a +..+a,3, =10(a, +a, +...+3,) + (&, + a, +...+a,) . Ecm A=B, 10

10a, +9(a, +...+a,) + &, =9(a, +a, +...+ &) , OTKyZa CIAEAYET, UTO @, + &, ACTUTCSI Ha 9.
Opna w3 ABYX pas3iuyHbIX Iudp a,a, HEHyNeBas, MOITOMY a +a,>0+1=1 u
a,+3,<8+9=17, TO ecTb 1<a +a,<17 WU, CIENOBaTEIbHO & +3a,=9. 3HAUWUT,
a+a,+..+a,+1=a,+a,+..+a,. BcroMHHM, 4YTO a,a,,..,8,3,,8, - HEKOTOpas
nepecranoBka yucen 0,1,2,...,8,9, moatomy cymma Beex uudp a,,a,,..., 8,3y, 3,, PaBHa
0+1+2+...+9=45 — HEUuETHA. Torna
a+a,+..tag+a,+a,+..+a,+a,+1=46=2(a,+a,+...+a;) +a,, CJIEOBATEIbHO,
mudpa a,, u€tHa, a nudpa a =9-a, - HeuéTHa udpa a, y€tHa, audpa a, =9-a,
- HEYETHA.

Kputepuu npoBepku. (@) Jloka3arensCcTBO TOTO, YTO @, +3a,, JAEAUTCS Ha 9: 2
Oaita. (@) Jloka3aTenbCcTBO TOrO, UTO @, +a,, =9: 2 6amna. . (@) JlokazarenbcTBo
OTCIO/Ia TOTO, 4TO Iudpa a, 4€THa, a udpa a, - HeuéTHa: 3 Oaia.

11.2. HaiiTu Bce peleHust B I€MCTBUTENbHBIX YNCIAX CUCTEMbl YPABHEHU I

X(1+yz) =9,

y(d+x2) =12,

z(1+ xy) =10.
OtBeT. x=1y=4,2=2.
Pemenue. BpruteM mnepBoe ypaBHEHHE W3 BTOPOIO W TPETHETO, IOTYYHUM:
y—x=3,z—x=1. [lomcraBuM BBIpaX€HUS Yy =X+3,Z=X+1 B NEPBOEC ypABHEHUE,
noyduM  X(X+3)(x+1)+x=9, YTO TIOCIIE PACKPBITUSI CKOOOK TMPHUBOJUT K
KyOHYECKOMY YpaBHEHUIO X° +4X° +4x—9=0. OQHUM U3 €ro KOpHEH sIBiseTcs X =1
, pasmaracM JICBYI0O YacTh Ha MHOXHTETH X +4X° +4x—9=(Xx—1)(x* +5x+9).
JIMCKpUMUHAHT BTOPOM CKOOKM  OTpHUIATENIEH, TO03TOMY €IWHCTBEHHBIM
IEMCTBUTENHHBIM KOPHEM ypaBHEHUS X°+4X°+4Xx—9=0 M pelIeHHEM HCXOIHOM
cuctemsbl sBisierca X=1. Torga y=x+3=4,z=x+1=2.
3ameuanue. Ilocne HaxoXIeHWsT  JIEUCTBUTEIBLHOIO KOpHS  X=1 ero
€MHCTBEHHOCTh MOXXHO JIOKa3aTh W APYTMM CIIOCOOOM, HccieAoBaB ()YHKITUIO



f(x)=x*+4x*+4x-9. EE€ npomsBomHas f(x)=3x*+8x+4 UMEET KOpPHHU
2

X, =—2,X, =-3 oHa OoJbIlle HYJS JIEeBE€E MEPBOTO M TpaBee BTOPOTO0 M3 HHX, U

oTpuliateibHa Mexay HuMu. CrnemoBarenbHo. GyHKIUS f(x) BO3pacTaeT Ha

MIPOMEXYTKAX (—oo,—2] U [—% ,+00) U YOBIBAET HAa IPOMEKYTKE [—2,—%] . 3HAUMT, TOYKA

o 2 o
X =—2 SBJIAECTCI TOYKOU €€ JIOKAJIBHOTO MaKCHMMyMa, a TOYKa X, :—§ - TOYKOH

JOKaJIbHOTO  MUHHUMYyMa. Ilpm »3ToM €€ 3HaueHHss B OTUX  TOYKAX

f(-2) =-9, f(—%)z—% OTpULIATENIbHBI, CIIeJI0BaTeNIbHO, €€ TpaduK MOXKET

2
nepecekatb ocb OX TOJBKO Ha MPOMEKYTKE (—§,+oo), Ha KOTOpPOM OHa CTpPOro

MOHOTOHHO BO3pacTaeT. 3HAYUT, pellleHuid ypaBHeHUsi f(x)=0 He MOXKET ObITh
00JIbIIIE OHOTO, YK€ HAMIEHHOro HaMu X =1.

Kpurepun npoBepku. (o) OTBeT yrajan u nmpoBepeH: 1 6amn.

(e) Haiinens! BbIpakeHUsI BCEX MEPEMEHHBIX Yepe3 OJHO TUMa y=X+3,z=x+1:1
Oai1. (@) BripaxkeHus MOACTABIECHBI B OJHO U3 YPaBHEHUN U MOTYYEHO KyOMYEeCKOe
ypaBHeHHE THMa X° +4x*+4x-9=0: 1 Gamwr (®) 3amMecueH W MIPOBEPEH KOPECHb
KyOM4YecKoro ypaBHEHHUs Tuma X=1: 2 Oayuia. () BeucieHsl 10 HeMY 3HAYCHUS
OCTaJIbHBIX MepeMeHHBIX: 1 6a. (@) [lokazaHo, YTO IPYrUX KOPHEH y KyOMUECKOIo
YPaBHEHMS HET U pelIeHUE €TMHCTBEHHO: 2 Oaila.

11.3. TlepectanoBka yucen 1,2,3,...,n B HEKOTOPOM IOPSJIKE HA3BIBACTCS 3a0ABHOI,

€CJIM B Hell Ka)KJ10€ YMCII0, HAUMHAsi CO BTOPOTo clieBa, 100 OoJible BCeX YHCEd,
CTOAILMX JIEBEE HEro, IMOO MEHBIIE BCEX YUCEIN, CTOSIIMX JieBee Hero. Hampumep,
nepectanoBka 3,2,1,4.5,6 sBiasercs 3abaBHOM, a mepecraHoBka 3,1,2,4.5,6 — Her.
HaiiTu xonnuecTBO BCeX pa3iMuHbIX 3a0aBHBIX IEPECTAHOBOK uncen 1,2,3,...,n.

OtBer. 2",

O0603HauMM YHCIa HAIIeH MePEeCTAaHOBKH CJI€Ba HAIIPABO 32 a,,d,,...,a, -

Pemenne 1. Iloiiném ¢ konna. [locnennee uncio a, 3a0aBHOM MepeCcTaHOBKHU MO0
Oomb111e, MO0 MEHBIIIE BCEX YMCe] MHOXKECTBA 1,2,3,...,n, CIIeI0BATEIHHO, OHO PABHO
1 wm n. Ilpeanocnennee uncno a, , 3a6aBHOI NepecTaHOBKU JUO0 OoJbIe, 100
MEHBIIIE BCEX YMCET MHOXECTBA 1,2,3,...,n, KpOME a,, TO €CTh 3TO HAUMEHBIIUN WIH
HaWOOJBIINN 3JIEMEHT BO MHOXKeECTBE 1,2,3,..,n—1 WIX BO MHOXecTBE 2,3,...n. B
Ka)XXJIOM U3 CIy4aeB €CTh POBHO JIB€ BO3MOXXHOCTH BBIOOpPA, BapUaHTHI JJI ABYX
HOCJIEIHUX YHCEN MepecTaHoBKM BuIrysiaar tak (n-1,n),(1,n),(2,1),(n,1). Hecnoxxuo
yoeautecs, 4yTo mnpu Jgwobom k=nn-1..21 mnepeele K uyucen a,a,,..a,
MEePECTaHOBKU 00pa3yrOT MHTEPBAT M3 K TOAPSA] MAYIIMX YHUCE] U3 MHOXKECTBA
123,..,n, a 4YUCIO a, SABIIETCI B OTOM HHTEPBAJIC MUHHUMAIbBHBIM HIIHA
MAaKCHUMAaJbHBIM — BCETO JABE BO3MOXXHOCTHU, KPOME CAMOT0 TIEPBOr0O 4Yucia a,, JJId

KOTOPOTO OCTAaéTCs €IMHCTBEHHAs BO3MOXKHOCTB. Bcero momydaem poBHO 2"
BO3MOKHOCTEH BBIOOpA.



Kpurepun npoBepku pemenusi 1. (o) 3amedueHo 1 000CHOBaHO, YTO MOCIETHEE
qKCII0 3a0aBHOM NepecTaHOBKU paBHO 1 wim n: 1 Oam.

(o) 3ameueHO U SIBHO C(OPMYJIHMPOBAHO, YTO HA Ka)XJOM IIAry MHOKECTBO
a,,8,,...,d, , 00Pa3yIOT MHTEPBAJ U3 k MOAPSA UAYIINX YHCE U3 MHOXKECTBA 1,2,3,...,n

: 1 6amn
() ChopmynupoBaHoO, 4TO AJi BHIOOpA KAKJIOTO OYEPEIHOIO a, €CTh POBHO JIBE

BO3MOXKHOCTHU: 1 Oas.
(®) YTOUHEHO, YTO B KaY€CTBE a, BBIOMPAETCS MAKCUMAJIbHOE WJIM MUHUMAJIbHOE

W3 UHTEpBaa OCTaBIIMXCS Yncen: 1 amn.

(e). Orcroma MoOJlydeHO, YTO BCErO €CTh POBHO 2" BO3MOXKHOCTEH BBIOOpa
nepecTaHoBku: 3 Oasia.

Pemenue 2. Ilycte a =m, rme m - onHo u3 umcen 1, 2,z n. Jlroboe yucno a,,

MCHBIICE M, 6y,H€T 10 YCJIOBHIO TAaKXXEC MCHBIIC M BCCX YHUCC]I, MCHBIINX M H
CTOAMUX JICBCC a,, IIOITOMY BCC 4YHUCIIA 3a0aBHOM NNEPECTAaHOBKH, MCHBIIME M

00pa3yloT B HEH YOBIBAIOIIYIO MOAIOCIIEI0BATEILHOCTh. AHAJOTHYHO, BCE YHCIIA,
OoJbIIMEe M, 00pa3yloT B HEM BO3PACTAIONIYIO MOAMOCIEI0BATEIbHOCTD. [Ipy 3 TOM
11000€ B3aMMHOE PACIONIOKEHUE ITUX MOJIMOCIEA0BATEIbHOCTEN YIOBICTBOPSIET
YCIIOBHIO M MIPUBONT K 3a0aBHOM MEPECTaHOBKE.

CrnepnoBarenbHo, Jto0as 3a0aBHasi IEPeCTaHOBKA MOJHOCTBIO 3a1a€TC 3HAUCHUEM
e€ mepBoro »3jeMeHra m=12...n ¥ HoOMepamMu m-1 MecT, Ha KOTOpPBIX B
yOBIBaIOIIEM TOPSIIKE CJE€Ba HAPaBO PACHOJIOKEHBI yuciaa m-1m-2..1 cpeau
n—1 BceX 4YJICHOB 3a0aBHOW MEpPECTaHOBKH, KpoMme TepBoro. OcTajabHBIE MecCTa
ABTOMATHYECKHU 3aloJHATCS YUCIaMHU M+1m+2,..,n B TMOPSAKE BO3pACTaHUA.
CnepoBarenbHo, Tpu (GUKCHPOBAHHOM m=12,.,n KOJUYECTBO 3a0aBHBIX
NIEPEeCTaHOBOK PABHO YMCITY codeTaHuid C';', a o0I1ee X KOJIMIECTBO PaBHO CYMMeE
Cl +C +.+CMl=2"",

Kputepuu npoBepku pemenus 2. (®) 3amedeHo 1 000CHOBaHO, YTO BCE YHUCIA,
MEHBIIIME M, 00pa3yIoT YOBIBAIOIIYIO MOANOCIEI0BATEILHOCT: 1 Oa.

(e) 3ameyeHo um OOOCHOBAHO, YTO BCE 4YHWCTa, OOIBIIHE M, OOPa3yrOT
BO3PACTAIONIYI0 MOATOCIEIOBAaTeILHOCTE: 1 Oamt. (o) Ecimu B omHOM mimm 060mx
OpebIIYIIUX MYHKTaX OTCYTCTBYET 0OOCHOBaHUE: MUHYC 1 Oaini.

(o) ChopmymupoBano (1 OGamn) m gokazano (1 OGamwr), 4Tto Jar000€ B3aMMHOE
pacrloJIOKEHHEe ATUX  MOJIOCIEAOBATeIbHOCTEH  NPUBOJUT K  3a0aBHOM
IepecTaHOBKe: B CyMMe 2 Oaa.

(o) CdopmymupoBaHo, uTo Mr00ass 3a0aBHAsT MEPECTAHOBKA MOJHOCTHIO 3a1aETCS
BBIOOPOM €€ MEepPBOTO AJIEMEHTa U HOMEpaMH MECT, Ha KOTOPBIX B YOBIBAIOIIEM
MOPSIJIKE CJIEBAa HANpPaBO PACIOJIOKEHBI YHUCIA, MEHBIIIME TMEPBOro, CPeau BCeX
YJICHOB 3a0aBHOM mepecTaHoBKU: 1 Oasi.

(o) Ha ocHoBaHMU 5TOr0 BEpHO YKa3aHO, YTO MpH (PUKCUPOBAHHOM mM=12,..n
KOJIMYECTBO 3a0aBHBIX NIEPECTAHOBOK paBHO C}': 1 Gay.

(®) Bepro nHaitnena cymma C), +C: +.+C' 1 =2"": 1 bayn.

Pemienne 3. Iloiiném ¢ Havama, paccCMOTpUM, KaK MEHSETCS MHOXECTBO
A ={a,a,,.,a,} mepBbIXx k umcen 3a0aBHON IEPECTAHOBKH IIPH YBEIUYCHUU



k=123,...,n. B kauecTBe a, MOXXHO B3$Th JIFOOO€ HATypaJIbHOE YUCJIO U3 UHTEpBaja
1,23,..,n u A={a} Ilyctb Ha k-oMm miare yxe BbIOpaHbl YHCIA a,,a,,..,d ,
0003HauMM 3a m, .M M, COOTBETCTBEHHO MUHUMAaJIbHOE U MAaKCUMAJIbHOE UX HHX.

Jlokaxkem, 4TO OYEepelHOE a,, AODKHO PaBHAThCA JMOO m, -1, imbo M, +1.
JleficTBUTENBHO, €CITU M, <a,,, <M, , cpa3y HapyllaeTcs ycloBHe 3a0aBHOCTH, TaK
KaK a,,, pacmoJIoKeHO mpaBee m, .M M,, HO OOJbIlIe OAHOIO U3 HUX U MEHbLIE
npyroro. Ecom a, ,, <m, —2, T0o ynucio m, —1 He BXoaut B A ={a ,a,,..,a.} 1 ell€ He

UCIOJIb30BAaHO B MEPECTaHOBKE, 3HAYUT, OHO OYAET pacroyiokKEHO B HEHl Trae-To
npasee a,,,, Torga Tpoka m, a,,,..., M, —1 HapyIIaeT yclIoBUe 3a0aBHOCTH. TaK Kak
opy 3TOM m, —1 MeHbIle m,, HO OofbIie a,,,. CTOSmMX JeBee Hero. AHAJIOTUYHO
JIOKA3bIBACTCId, 4YTO IPEANOJIOKECHUE &, ., >M, +2 TakKe HapylmaeT YCJIIOBUE
3abaBHOCTU. OCcTaéTCs TOMBKO A, =m, —1 wim a,_, =M, +1.

N3 noka3aHHOro Cieayer, 4To It KaXI0ro k =1,2,3,...,n MHOXKECTBO A, COCTOMUT U3
HEKOTOPBIX K mociienoBaTeIbHBIX YUCEN U3 UHTEpBaia 1,2,3,...,n U A, IIOIy4aeTcs
U3 HEro J00aBJIEHUEM YHCIIA, COCETHEr0 C ATUM MHTEPBAJIOM ClieBa WM CIIpaBa.
3HauuT, 3a0aBHas IEPECTAaHOBKA IPU JAHHOM IOAXOJE€ OAHO3HAYHO 3adaércs
MIEPBBIM YUCIIOM M, U MOCIIEAOBATEIBHOCTHIO N—1 100aBICHHS HOBOTO YHCIIa CIIEBa
U COpaBa OT Y€ MCIOJb30BAHHBIX, U3 KOTOPBIX M—1 OynyT 100aBiIE€HUEM YHCEI
clieBa U N—m - 1o0aBieHueM uncen crpasa. [locnenoBarenbHOCTD ke 100aBIeHUN
OJIHO3HAYHO omnpenensiercss m—1 Homepamu fgoOaBieHui ciiea. CieqoBaTelbHoO,
npy PUKCUPOBAHHOM IIEPBOM YHUCIIE M KOJIMYECTBO 3a0aBHBIX [IEPECTAHOBOK PABHO
guclmy couetanmii  C', a of0mee WX KOIMYECTBO pPAaBHO CyMMeE
Cl +C +.+CMl=2"",

3ameuanue. Bo3amMoXXeH crenyommil BapyuaHT 3TOro pemieHus. [lokaspiBaercs,
4ToO a,,, <M, Wik a,, > M,, IOOTOMY Ha KaXXJIOM IIare pa3HOCTb MEXAy M, U m,
YBEJIMYMBAETCS HE MEHbIIIE, ueM Ha 1. KonnuecTBo maroB paBHo n—1, a UTOropas
pasHOCTL MEXAY M, U m, He HPEBOCXOAUT N-—1, 3HAYUT HA KaXXKIOM IIare oHa
pacTér poBHO Ha 1. Orcroma cpa3dy moaydaercs, 4yTo sl Kaxmgoro k=123..,n
MHOXECTBO A, COCTOUT U3 HEKOTOPBIX K I10CIE€I0BATEIBHBIX YUCEN U3 UHTEpBAJIa
123,...,n U A, TOJIy4daeTcs M3 HEro A00aBICHHEM YHUCIA, COCETHEro C 3TUM
WHTEPBAJIOM CJI€Ba WM cipaBa. /lagee OKOHUYaHHUE J0KA3aTelIbCTBA TAKOE JKE, KaK B

TOJILKO YTO PACCMOTPEHHOM.
Kpurepuu npoBepku pemenust 3. (o) CdhopmynupoBaHo, 4yTO A, SIBISETCS

MHOECTBOM M3 HEKOTOPBIX K IOCIea0BaTeNbHBIX HATYPAIBHBIX Uncell: 1 6an. (e)
Chopmynuposano (1 6amn) u nokazano (2 6amia), yto a ,,=m, -1 wim a_, =M, +1
:\Toro 3 Oana.

(e) ChopmynupoBaHo, 4TO 3a0aBHasI MEPECTAHOBKA 3a1aETCs IEPBBIM YUCIIOM M, U
m—1 HoMepamu A00aBieHuil cieBa: 1 Oamn

(o) CdopmymupoBaHo, 4TO MNpu (PUKCUPOBAHHOM M KOJHUYECTBO 3a0aBHBIX
nepecTaHoOBOK paBHO C': 1 Oay.

(®) Bepro naiinena cymma C), +C; , +..+C'} =2"": 1 Gaymn.



B BapuanTe pemeHua 3. (e) JlokaswsiBaercd, 4yTo a ,<m, WIA &, >M,,
MO3TOMY Ha KaXKJIOM IlIare pasHOCTh MEXAY M, U m,_ YBEJIMYMBAETCS HE MEHBIIIE,

yeM Ha 1: 2 Oaiuia
(®) JlokazaHo, 4TO KOJIMYECTBO IIIaroB paBHO N—1, a UTOroBas pa3HOCTb MEXIY M

U m  HE NPEBOCXOJMUT N-—1, 3HAYWT Ha KaXKJOM IIare OoHa pacTéT POBHO Ha | u
a_,=m -1uma_,=M, +1:2 Oanna.

(e) ChopmynupoBaHo, 4TO 3a0aBHasI MEPECTAHOBKA 3a1a€TCs IEPBLIM YUCIIOM M, U
m—1 HOMepamu Ao00aBJeHuit cieBa: 1 Oamn

(o) CdopmynmupoBano, 4Tto TpH (GUKCHPOBAHHOM M KOJIMYECTBO 3a0aBHBIX
nepecTaHoOBOK paBHO C™': 1 Gai.

(e) Bepno naitnena cymma C? , +C!  +..+C} =2"": 1 6amn.

Pemenne 4.. Unaykiueit mo n gokaxxem, 4TO AJi MPOU3BOJIBLHOTO N KOJIMYECTBO
3a0aBHBIX MEPEeCTaHOBOK paBHO 2". basa uHmykmuu - mpu n=1 u n=2 OHO,
OYEeBUIHO, paBHO 1=2°, m 2=2'. IlycTh i1 N dYHCET YTBEP)KICHHE BEPHO,
paccMOTpUM MPOU3BOJIBHYIO 3a0aBHYIO MEPECTAaHOBKY umncenl,2,3,..,n,n+1. Ilyctsb
qucio n+1 ctout Ha k- om cieBa mecte. Eciau cripaBa oT n+1 CTOUT HEKOTOPOE
YUCJIO M, TO J000€ Yrciio | <m CTOWT mpaBee m, WHa4Ye M OyAEeT OJTHOBPEMEHHO
MeHbIlle Nn+1 u Oonbine |, cToAUMX JieBee HEro, 4TO HapyIIaeT YCIOBHE
3abaBHOCcTU. [IpaBee n+1 ctoar n—k-+1 4ucen, MakCUMalbHOE U3 KOTOPBIX HE
MeHbIIe n-K+1, ClIEeNOBaTeNbHO, IMpaBee N+1 CTOAT B TOYHOCTH YHUCIIA
n—-k+lLn-k+2,..,21 B yObBaromeMm nopsijake. Torga jeBee n+1 B HEKOTOPOM
nopsiike pacroioxeHo k-1 gucimo n—k+2,n—k+3,..,n. O4eBUIHO, YTO YCIOBHE
3a0aBHOCTHU JJI1 HUX BBITIOJHEHO, TTO3TOMY OHM TPEACTABIISAIOT cOo00i 3a0aBHYIO
nepectaHoBKY k —1 yucen. [lo mpeanonoXeHuo HHIYKIIUM, TpU K >2 YUCIIO TaKUX
MIEPECTAHOBOK paBHO 272, ymciaa mpaBee N+1 pacrojararoTcs ¢IHHCTBEHHBIM
o0pa3om, cleloBaTeIbHO, KOJIMYECTBO 3a0aBHBIX MEPECTAHOBOK nN+1 Ywucia, B
KOTOPBIX N+1 cTOMT Ha MecTe k=23..n+1 paBuo 2“*. Kpome Toro, ecnu B
3a0aBHOM MEPECTAaHOBKE YUCIO N+1 CTOMT Ha MEPBOM MECTE, TO, KakK ObLIO
MMOKa3aHo, OHa paBHAa n+1n,.,21. 3HauuT, OOIIEe KOJIUYECTBO 3a0ABHBIX

MEepecTaHOBOK N+1 ducima paBHO CymMmme 1+1+2'+..+2"1=2"=2""" qgro
3aBepIIaeT J0Ka3aTeIbCTBO MIara WHIYKIIHH.

Kpurepun npoBepku pemenus 4. (o) [Iposepka 6a3pl unaykiuu: 1 6ami.

(®) Chopmynuposano (1 6ain) u qokazano (2 6aa), 4To mpaBee N+1 CTOST YKcIia
n-k+Ln-k+2,..21: B cymme 3 Oasna.

(o) ChopmymnupoBaHo U 0OOCHOBAHO, YTO JieBee N+1 pacronoxeHo k-1 ywuco,
oOpa3yroniee 3a0aBHYIO0 IepecTaHoOBKY: 1 Oas.

(®) [lokazaHO, YTO KOJUYECTBO 3a0aBHBIX MEPECTAHOBOK N+1 4yucia, B KOTOPBIX
n+1 crout Ha MecTe kK paBHO 2“2 1 Ga.

(o) Jloka3zaH mar HHIYKIIUH, 9TO KOJIMYECTBO 3a0aBHBIX NIEPECTAHOBOK N+1 ymcia
paBHO cyMMe 1+1+2'+...+2""=2"=2"": | Ga.

11.4. Ilyctes H — TOYKa mepeceveHusi BHICOT OCTPOYToibHOTO Tpeyronbauka ABC,
touka M- cepenuna croponsl AC. Ha ctopone AB BbeiOpaHa Touka K Takas, 4ToO



npsmas BH nenut orpe3ok CK nomonaMm. Jlokazats, uto otpesku MH u CK
MEPHEHIUKYJISIPHBIL.

Joxka3zarenbcTtBo. O003HauMM Touky mnepeceueHus: orpeskoB CK m BH 3a P.
Otmerum Ha nyde BH touky T Takyro, uto P siBisiercs cepeaunoi orpe3ka BT.
Juaronaimm BT n CK ugerpipéxyronsauka BCTK nensrca Toukon nepecedenus p
IIOII0JIaM, TIO3TOMY OH ABJSIETCA HapayuiesorpaMmom, ero croponsl BK u CT
napajienbHbl 1 BennurHa yriaa CTB pasna Benuuune yria KBT, To ects 90°- A
Bemnunna yrina CBT pasna 90°-C. B tpeyronsanke AHC Benuuunsl yriioB HAC u
HCA Toxe paBubl 90°- C u 90°-A, cnepoBarensHo, Tpeyroabauku AHC u BCT
no1o6ub1. Mx coorBercTByromume croponsl AC u BT nepnieHaukysipHbl, a OTPE3KH
MH u CP gBndioTcss MeAuMaHaMu 3THUX TPEYTrOJIbHUKOB, MPOBEAEHHBIMU K
COOTBETCTBYIOILIUM CTOPOHaM, IIO3TOMY TOXKE€ IEPIEHAUKYJSPHBI, 4YTO U
TpeOOBAIOCH JI0KA3aTh.

Kpurepuu npoBepku. () Jlokazano nogodue tpeyronbHukoB AHC u BCT: 4
Oarna.

11.5. JIoka3aTb, 4TO JAJis JHOOBIX JEWCTBUTEIBHBIX YHCEN X,Yy,z U3 UHTepBana [0,1]
X+Y X+Z y+z
BBIIIOJIHEHO HEPABEHCTBO + +
2+7 24y 2+X
Hoka3zarenbcTBo 1. [10o yciioBuio, BCe Ynca HEOTPULIATEIBHBI M HE TPEBOCXOAAT |
ClelyeT, YTO WX IMOMapHble CYMMbl X+Y,X+Z,y+Z He Ooibiie 2. 3aMEHUM B
3HaMEHaTese KaXa0u poOu JIEBOM 4aCTH HEPABEHCTBA 2 HAa COOTBETCTBYIOIIYIO
CYMMY, OT YE€ro KaXXIblil 3HAMEHATEJIb HE YBEIUYUTCS U HEPABEHCTBO YCUIIUTCS.
X+ X+2 +z X+ X+2 +2 2(X+y+z
y X+Z y+z_ X+y Lo ytz _2X+y+z)
2+7 2+Yy 24X X+Yy+Z X+Z+Y Y+Z+X X+Yy+12

<2.

[Tonyuum: 2, 4TO H

TpeOOBAIOCH JI0KA3aTh.
Joka3zarenbcTBO 2. [IpuBeném HepaBEeHCTBO K 001IeMy 3HaMeHaTento. B neBoit

YaCTH MOIYYUM:
X+yY)2+Y)2+X)+(x+2)2+2)2+x)+(Yy+2)(2+2)(2+Yy) =

X2Y 4 Y2X+ 22X 4 2Y% + AXY + AX + AY + X2+ 27X+ 2X2 + 227 + AXZ+ AX+ 42+ Y2+ 2Py + 2y +
272 +4y7 + 4y + 47 = (XY + XY? +..) + 4(X° + Y2 + 22) + A(XY + X2+ yZ) + 8(X + Y + 7).
B npaBoit yactu nmosmyuum: 2(2+ x)(2+ y)(2+z) =16 + 4(Xy + Xz + yz) +8(X + y + z) + 2xyz

Crnaraembie 4(xy+ Xz+Yyz) u 8(X+Yy+2z) COKpalarTcs, MoaydyaeM HepaBeHCTBO (*)
Py + XY? +..) +4(X* + y* + 2°) <16+ 2Xyz, SKBHBAJICHTHOC HEPABEHCTBY M3 YCIOBHUS
3amaud. B cuily CHUMMETpUM MOXKHO CUHUTaTh, YTO 0<x<y<z<1, MNOATOMY
cmaraeMble X’y M Xy’ B JIEBOM YacTH HE MPEBOCXOISAT Xyz, a OCTalbHbIe 16
ciaraeMbix He 6onpiie 1. CnenoBaTenbHO, cymMMa Beex 18 ciaraeMbIx JIEBOM 4acTH
He OoJbIIe 16 +2xyz, TO €CTh .IpaBoi yacTu. HepaBeHCTBO J10Ka3aHo.

Kpurepuu nposepku. (o) [Ipoasukenue - 0 BTOPOM JOKA3aTeIbCTBE MOTYy4YECHHE
HepaBeHCTBa (*): 3 Gaia.
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