MeToaunka peweHus 3agav ElNS
Ne19

Nnunaszoea NannHa BaHOBHA

yuuTesb Bbicluen KBanudmnkaumoHHOMU
kaTteropun MBOY AngpeeBckasa COLL

ConHevyHoropckoro panoHa MockoBckou
obnacTtu



be3ycnoBHo, 3agaHue Ne19 paccyntaHo Ha
oco0yto KaTeroputo yyawmxecs. OgHako
MOTUBALMIO OJ19 PELLEHNS 9TUX 3aay HY>KHO
doopmMmpoBaThb Ha NPOTHAXKXEHUN BCETO npoLiecca
oby4eHus. [Ina Toro, YToObl NPOABUHYTLCS B
peLLleHnn HEKOTOPbLIX 3aaa4 He TpebyeTcs
cneymanbHbIX 3HaHUIN, BbIXOASILLMX 32 PaMKU
cTaHOapTa MaTemMaTu4eckoro obpasoBaHus,
OHaKo HeODOXOAMMO NMPOABUTb ONpeaeneHHbIN
YPOBEHb MaTEMAaTUYECKON KYTbTYpPHbI,
FTOMNMYECKOro MblLLNEHUS, KOTOPbIN hopMUpyeTcs
npu peleHnn sagad npodpunbHOro ypoBHS Ha
NPOTS)KEHUM BCErO NpoLecca ody4YeHns B LLKOIeE.



InAa ycnewHoro peweHus 3apgay
C6 HeoOXOOMMO:

* 1. YMeTb CTPOUTb MaTeMaTmnieckume
Moaenu.

 2./lccnepoBaTh npocTtenLine
MaTtemaTundeckmne

 MoOOEenwu.

* 3.CocTaBnaTb YPpaBHEHUA N HEPABEHCTBA
Mo YCI1OBUKO 3aa4M.

* 4.C nomMoLL IO paccyxaeHuns gokasbliBaTb

NOrMYECKN HEKOPPEKTHbIE Crny4aun.



B pewueHnu 3agad noMoxeT
3HaHuMe crneaywLwux pasgenoB
MaTeMaTUKMU:

e 1.9NeMeHTbl KOMBNHATOPUKN: COMETaHUS,
nepecTtaHoBKU, OMHOM HbOTOHa.

« 2.0NEeMEeHTbI CTaTUCTUKU: YNCITOBbIE
XapaKTeEPUCTUKN PSAAOoB, rpadonyeckme u
TabnuyHble NpeacTaBeHnsa JaHHbIX.

* 3.ONEMEHTbLI TEOPUN BEPOATHOCTM.
4. [1porpeccun.




[lpusHaku genmmoctu. opmynbl
COKpaLLEeHHOro YMHOXeHMUS.

* [OKaXurte yro:

a) umcno 16%%+ 276 penarca Ha 17;
6) umcno 163 + 31% -2 penurca Ha 15.

PeweHue.

a) 1620+ 276 = 2804276=276(244 1) = 276-17- nenutca
Ha 17.
6) 16°+31* —2=(15+ 1)+ (30 + 1)*— 2=
=15343- 154 +3:15+1+ (302 +2-30 + 1)?— 2=
=153+ 3- 152 +3- 15 + 30%+ 4- 30%+ 2- 302+

+4-30%+ 4-30 + 2- 307
T.K. Ka)Xaoe cnaraemoe genntca Ha 15, Tom cymma
aAenntca Ha 15.



KBagpaTHble ypaBHeHus. Teopema BueTta.

Ka)K,D,bIﬁ U3 ABYX Pa3/INYHDbIX KOpHEVI KBaApaTtHOro TpéX'-II'IEHa

f(x)= x2 +(3a + 10)x +5b-14 u ero 3HaueHue npu x=1 aBaatoTcA
NPOCTbIMU YUCAAMM.

Haiaute a, b u KopHU TpéxuneHa.

PeweHue.
O603Haymm 3a+ 10 =p, 5b-14 = q.
Echm x=1, To f(1)= 1+ p +q.
[ycTb X1 U X5 - KOPHU TPEXUYNEH], X1 < X,. Mcnonb3yem Teopemy
Bueta Xq * X5= Q, X1 +Xp=-p, nonyumm f(1)= 1- (x; + X, )+X1X,=
= (%1- 1)(%p- 1)
T.k.f(1), X;nX, NO yCNOBMIO ABNAKOTCA NPOCTbIMMU, TO YMCNA X1-1 U X5-
1- HaTypaNbHbIE N MEHbLUEE N3 HUX A0MKHO ObITb paBHO 1.
CnepoBaTtenbHo, X1- 1=1, otkyga x4 =2 u f(l)=x,-1,1.€. X5-1 1 X,-
ABa NocnenoBaTeNbHbIX NPOCTbIX YACAA U 3TO BO3MOXKHO €C/IN 3TH
yncna 2 u 3.1.e. Xo=3.

1)P=-(2+3)=5, 3a+10=-5, a=-5; 2) g=2- 3 = 6, 5b-14=6, b=4
OrseTt:a=-5, b=4, x{1=2, x,=3



Cymma genutenen HaTypanbHOro Yymcna.

* [lycTb n= plkl-pzkz -psks KaHOHUYecKoe

Pa3/iIo}KeHne Ha NPOCTble MHOXXUTENU
HaTYypPaNAbHOrO YMCAa N, TOrAa YNCNO, PaBHOE
CYMMe BCEeX HaTypa/ibHbIX AennTenem Ymcna n,
BblparkaeTca opmMy/Iou

* (1+p1 +p12+ oo +p1k1 )' (1+p2 + p22+...
+P2"2) - e (L APS” + )



Hantu cymmy BCcex pa3rniuyHbIX
aenuvuTenev Yncna 1440.

® PeweHue.

 Tak Kak 1440=2° ‘3% ' 51 10 uncno Bcex
HaTypPa/ibHbIX AeUTeNnei

o (14242%+2342%42°)-(1+3+3%)(145)=63-13-6=
=4314.

e OtBeT: 4314.



KonunyecTtBO Aenurteneun
HaTyparnbHOro Yncna.

® MycTb n=p; %1 p,*2 . . .pKs kaHOHMYecKoe

PA3/10}KEHME HA MPOCTblE MHOXUTENU
HaTypanbHOro Ymcna n. Toraa 4ymcno
HaTypa/ZbHbIX AenAuTenen Ymcna Bkato4aa 1 um
CaMO YMUC0 N, PaBHO NPOU3BEAEHMIO

o (ky +1)-(ky#1)- ... -(k+1).



3apaya. Hantu Bce HaTypasibHble Ynucaa, nocneaHan
necAatTUYHaA unudpa Kotopbix 0 N KOTOPbIE UMEIOT POBHO
15 pa3/InYHbIX HAaTypPanbHbIX AeNUTENEN

( BK/ItOYAA € ANHULY U CAMO YUCNO).

PeweHue. locKkonbky yncno genntenen 15, 1o

15=3- 5=(2+1)-(4+1) n 15=(14+1),TO BO3MOXKHbl€ Pa3/10KeHUSA
MCKOMBbIX YNCEN B COOTBETCTBUM C GOPMYION MOTYT UMETb BUA
p1* unu g?r*, roe p,q,r - npoctble uncna. Mepsblil BapuaHT
HEBO3MOMEH, T.K. ICKOMOE YMCNO AOMKHO OKaHUYMBaTLCA Ha 0.
Bo BTOpom cyyae O Ha KOHLLe MOXKHO NOMYYUTb, eCiun q=2, r=5
unn g=5, r=2. NonyyatoTca uncna 2° - 5*= 2500 unm 52 - 24=

400.
OTBerT: 2500; 400.



3aaaya, cBA3aHHas Co cBOUCTBaMu
OeNTMMOCTM UenbIX Yucern, Iorm4eCKum
neped6opom.

 Ha nocke HanncaHo bonee 27, HO MeHee

45 uenbix Yncen. CpegHee apudpmeTnyeckoe
9TUX Yncen -5, cpegHee apudmeTnyeckoe
BCEX NONOXUTENbHbLIX U3 HUX paBHO 9, a
cpegHee apudmMeTU4ecKkoe BCEX
oTpuuaTenbHbIX U3 HUX paBHO — 18.

* a) CKoONbKO Yncen HannmcaHo Ha aocke?

* 0) Kaknx yncen HanncaHo bonbLue:
MNONOXUTENBbHbLIX UIMN OTPpULLATENBbHbIX?

« B) Kakoe HanbornbLlee Konm4yecTBo
NONOXUTENbHbIX YNCEN MOXET ObITb Cpeaun
HUNX?



PeweHue.

[TycTb k U3 HAaNMCaHHbIX YNCEN NONMOXUTENbHBI, N
— oTpuuaTtenbHbl U m — Hynn. Cymma Habopa
Yyncen paBHa KONMYECTBY YMcen B 3ToOM Habope,
YMHOXXEHHOMY Ha ero cpefHee apnpPMeTNYECKOE,
No3TOMY

9k — 18n +0Om = -5(k +n + m).

a) Kaxgoe crnaraemMmoe B 1ieBou YacTu
Nony4YeHHOro paBeHCcTBa AeNNUTCA Ha 9, MO3TOMY
nk+n+maennutcyd Ha 9.

Mo ycnoButo 27< k + n + m< 45, NO3TOMY
k +n + n = 36.
Ha npocke HanucaHo 36 Yucen.



o 6) MNpuBeném paBeHCTBO

9k —18n + Om =-5( k + n + m) K Bnay

13n = 14k + 5m. Tak Kak m= 0, To 13n > 14k, oTKyaa n>k.
CnepoBatenbHO, OTpULATENbHbIX Yucen 6onblue, yem
NONOXUTENbHbIX.

B) Tak Kak k + n + m = 36,

a 9k — 18n =-5( k + n + m), To noAy4YnMm, 4YTO 9k — 18n =
=-180 n k = 2n — 20.

MockonbKy k + n £36, To 3n — 20 < 36 U1, 3Ha4unT, 3n< 56,
oTKyaa n < 18 ( T.K. n — HaTtypanbHoe 4yuncno). Ho k = 2n — 20,
nostomy k < 16.

[lycTb NnoNnoXXuUTenbHbIX Yncen PposHoO 16,Toraa

NO/IOXKUTE/IbHOE YNCNOo 9 HanucaHo 16 ipa3, 18 pa3 HanucaHo
9-16 —18-18
yncno -18 n 2 pasa HanucaH 0. Torga v = -

OtserT: a) 36; 6) oTpuuaTenbHbIxX; B) 16.



UeTHOCTb 1 HEYETHOCTb Yncen B
3agadax C 6.

HeobxoamMmo 4eTKO 3HaTh:

1.[MpeacraBrnieHne YETHOIO YMcria U HEYETHOIO B BUAE n=2Kk,
n=2k+1.

2. CBOMCTBA YE€THbLIX U HEYETHbIX Ynucen:
a) CyMmMa YETHOIo Y HEYETHOIO YNCEN-HEYETHOE;
6)cymMmMa YETHLIX YMCEN- YNCIIO YETHOE;

)cyM|\/|a HEYETHbIX YNCEN- YHETHOE YNCIIO, ECITN KONMMYECTBO
cnaraemMblX YETHO, N HEYETHOE, eCIIN KONMMYECTBO ClaraemMbiX
HEYETHO;

r)npomsseueHl/le LenblX Yncern Ye€THOo, ecrn XoTs Obl 0gMNH 13
MHOXUTENen YeTeH, M HEYETHO, ECIIN BCE MHOXUTENN
HEYETHbDI

[)CyMMa 1 pasHOCTb ABYX LieflblX YNCEN MMEIOT OAVNHAKOBYIO
YETHOCTb.



3agava.

~ Hantu Bce HaTypanbHbIE N, NPU KOTOPbIX YNCNO
2™+65 - TOYHbIM KBagpaT.

* PeweHue. PaccmoTtpum aBa caydas.
* a).n-4étHo, Toraa n=2k, keN n 22%¥+65=m?2, meN.
e Umeem m?- 22%=65 nam (m-2%)(m+2%)=65.
e T.K.65=65-1 = 135U m+2% >m- 2% 10

e [m+2%=65 m=33

¢ Im-2k=1 k=5 n=10

e 'm+ 2K=13 m=9

*Im- 2%=5 k=2 n=4




« 6).MlycTb N- HeYéTHO. Ecam n=1, yncno
2+65=67 He aBnAeTcA KBaapaTtom. [1ycTb
n=2k+1, keN, Toraa cnaraemoe 22%+1=2. 4k
T.K. cTeneHb 4 oKaH4YMBaeTcA Ha umdpy 4 nau
6, To 2-4% okaHuMBaeTCA Ha undpy 8 nnm 2,
cymma 22711465 okaHumMBaeTca umbpoli 3 nnu
7. Ho TOYHbIM KBaApaT HE OKaHYMBaETCA
3STUMU LUNPPaMMN.

* OrBeT:4; 10



3agaHune ¢ 6 U3 AMarHoCTnYeCcKkow
paboTbl OT 27.09.11

* MOXXHO N NPMBECTU NPUMEP Pa3NNYHbIX
HaTypanbHbIX YXCEN NPOU3BEOEHNE
KOTOPbIX paBHO 1512 n

* 2)N4ATh;

* O)UeTbIpE;

* B)TpU

* U3 HUX ODPa3yoT reOMETPUYECKYIO
nporpeccuio?



Pemenwne.

IIycts n — KONMHYECTBO MOCIAEJOBATENbHBIX YJIE€HOB IeOMeTPHYEeCKOH IPOrpeccuw,
npouane,n;enze KOTOPBIX jJenuT 1512,

1512 = 2°3*7". Caenorarensno, ywieHs: reoMeTpHYecKOM IpOrpeccHy COCTOAT TOJABKO

M3 IIPOCTHIX MHOXKHTeser 2,3 u 7.

Ilycre nepesiii uied pasen 29 - 3 -7°, a 3HaMeHaTellb IIPOrPEecCCHH paBeH 24.32.9/
(a, b, ¢, d, e, [ — nenbre HEOTPUIATEIbHBIE YHCIIA, TIPH ATOM XOTS 6BI OTHO B3 YHCE
d, e, f Gonpiue Hyxas). Toraa nponsBeieHHe YHUCEI PABHO

2na+d+2d+...+(n—l)d . 3nb+e+2e+...+(n—l)e - 7nc+f+2f+.-.+(n-—l)f =
& 2na+—2——("—l)nd - 3nb+—7—("—] m, y 7nc-c~——-—("-2l )"_/‘

TTonyyennOe 9HUC/IO ABNAETCA AenATeneM gucna 1512 = Pl M CnenosarensHo,

+__(n—21)nd <3, nb+___(n—21)ne <3 m nc+g—1%lj: <L (D)

(n— nd

Ecmu n > 4, To na+ >4a+6d.
Ananoru4Ho,

B LRE . b6 m nc+(—”—’zll?f- > 4c + 6f.
Hepasencrsa

da+6d<3, 4b+6e<3 ®m 4c+6f<1



HMEJOT I[eJibie HeOoTpHIaTe/bHbIe PpelIeHus TOoAbK0 npH d=e=f=0, 4910
HEBO3MOMKHO.

Cnenosarensno, 7 < 3. Tem caMbIM MBI OTBETHJIM HA BOIPOCH! &) ¥ 6) — HA NATH, HA

yeThIpe YHciIa He MOTYT 00pasoBbIBATH IeOMETPHYECKYIO IIPOTPECCHI0 H MMeTh IpH
2TOM IPOHM3BEAEeHHE, KOTOpoe Aeaut 1512,

IlpuBeseM npuMep IATH YMCEN], YAOBJIETBOPSAIONIMAX YCIOBHIO 3a/la4é IIpH 7 = 3.
INonoxmma=b=c=e=f=0, d=1.

Ilonysaem Tpm 4YineHa reoMerpuyeckod mporpeccun 1, 2, 4. Mx npoussepenue

pasHO 8. % =189 =3 .63. CaepmoBaresibHO, B Ka4YeCTBE HETBEpPTOrO M IIATOrO

MOIKHO B3ATh, HAnIpuMep, uacaa3 u63: 1512=1:2-4-3.63.
Orser: a) HeT; 6) HeT; B) Ja.




bonee npocTtoe 1 gocTynHoe Ang
yHallnxcq peeHne.

% a) ycTb a,b,c,d,e-naHHble YnCcna, TOrAa
abcde=1512

* a=by; b=b,q; c=b,;q?%; d=b,q>; e=b,q*.

* byb1qb1q°b;q°b;q*=1512

+ b,°q*0=1512

. b15q10= 23.33.7

* T.K.b{ ¥ g-HaTypanbHble YNC/1a U PA3N0KEHNE

Henb3a npeactaBuTb B Buae 5 n 10 cteneHen, To
Henb3A NPUBECTU NpuUmep.

OTBeT: HeT



6).a=b;. b=b,q; c=b,q%; d=b,q>; e.
b;b,qb;q*b,q3e=1512
b, *q®e=1512=23337
I9TO pa3nioXKeHme Henb3a NPeacTaBmTb B BUAe NpomnsseaeHuna 4 um
6 cteneHen.
OTBerT: HeT
B) a=by; b = byq; c=b1q*; d je.
b;b,qb;q*de=1512
b,>q3de=23337.1=2-6-18-7-1
Yucna 2,6,18-06pa3ytoT reomeTpUYECKYyo NPOrpeccuto.
OtBeT: 2; 6; 18; 7; 1.
OTserT: a) HeT
6)Her
B) Aa 2; 6; 18; 7; 1.



3agada

 [lepen kaxabiMm 3 uncen 14, 15, ..., 20 n 6,
7, ..., 10 Npon3BOSibHbIM ODpPa30oM CTaBAT
3HaK MsitoC UMM MUHYC, NOCIIE Yero oT
Kak0ro n3 oopasoBaBLUNXCHA YNCES
nepBoro Habopa OTHUMAKT Kaxxaoe u3
006pa3oBaBLLUMXCS YNCESN BTOPOro Habopa,
a 3aTem Bce 35 Nony4YeHHbIX pe3ynbTaTtoB
cknagbiBatoT. Kakyto HaMMeHbLLYO Mo
MOZYIO U KaKyto HanbosbLUy0 CyMmmy
MO>HO NONy4YnTb B UTOre?



PelwwleHue.

o 1.Ecnu Bce uncna nepBoro Habopa B3ATb C NAKOCOM, a
BTOPOro- ¢ MMHYCOM, TO Cymma Hanbonbllasa n paBHa

e 5(14+15+ ... +20) = 7(-6- 7-...-10)=

« =5(2122.7) +7(25) = 35. 25-875
2 2

 2.[lpeablayuias cymma- HeYeTHOoe YMCo, TO YUCNO
HEYETHbIX CNaraembix B HEM HEYETHO NO3TOMY NtobaA u3
nony4varowmxca cymm byaet He4ETHOM, HE3AaBUCUMO OT
3HaKa M 3HAYUT He moXeT bbITb paBHoM 0.

* 3.HaumeHblee 3Ha4yeHne 1 moxeT ObITb NONYYEHO
cneayrowmm obpasom:

 5(-14-15+16-17+18-19+20)-7(-6+7-8+9-10)=5-11+7-8=
e =-55+56=1
e OtBeT:1un875




YcnewHou caadn EINO.

Cnacunbo 3a BHUMaHue.



