БИНОМ НЬЮТОНА.
Тип занятия: лекция.
Основные вопросы:
1. Треугольник Паскаля.
2. Формула бинома Ньютона
3. Свойства формулы бинома Ньютона.
Литература:
Алимов Ш.А. «Алгебра и начала анализа. Учебник для 10 – 11 классов общеобразовательной средней школы», М., 2014
Домашнее задание:

1. Изучить материал лекции, приведенный ниже.Составить конспект.
2. Решить задачи, приведенные ниже.
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17. Haiigure pa:momeﬂiae CTENneHu OUHOMA:
1) (a- 25 2) (x +)".

. - 1
18. Haiture 9-blit uiten pasnokenns creneny Gunoma (7 + x)'12
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4. bunom HeloTona
4.1. Tpeyzonvnux Ilackans

®opwmyna Cyt = (HTI)W HMMEeT HECKOJIBKO CIICCTBHIL:

) Q=cr=1

2) C'= C}7™ - npasuno cummempuu

3) = Mt + G - npasuno Iackans

Tlocnenusisi opMysa MO3BONSIET MOCIEAOBATENBHO HAXOAUTh uncia C)t.
JleiiCTBUTEIIBHO,

-mpun=2um=1lnonymm: C3 = C{+ C1=1+1=2

-mpun=3um=1: Ci=C+CG=1+2=3

-mpun=3um=2: Ci=Ci+CG=2+1=3

-mpum=4um=1: Cj=Cl+C=1+3=4

-mpum=4um=2: Cj=Ci+C3=3+3=6

-mpum=4um=3: C3=C+CG=3+1=4 urn

Ecin uncna C)' paciionoXuth B BUAE CIEAYIOLICH TPEYrOIbHON Ta0IMLbI

Cg
c) ct
c) ¢} c2
e

TO B HayaJIe ¥ B KOHIIE KaX/J10i CTPOKM OyIyT CTOATh €MHHUIIbI, @ OCTAILHbIE MECTA
MOTYT ObITh JIEFKO MOCJIEIOBATENLHO 3aMOHEHbl TAKUM 00Pa30M, YTO Ha KaXKIOM
MECTE B KaXK/10if CTPOKE CTOMT YMCJIO, PABHOE CYMME JIBYX UHCEJI, CTOSILIHX Ha/l HUM

B nIpesLayIeii cTpoke. Onucannas TabiuIa Ha3pIBaeTCs TpeyroabHukoM Ilackas.
TlepBbie mECTh CTPOK €ro BBINIAIAT TaK:

1
121
1331
1 46 41

1510 10 5 1
161520 15 6 1

4.2. Bunom Helomona
Yucna, crosiue B 3-eif u 4-0it cTpokax TpeyronbHuka Ilackans, nossis-
I0TCs TPU BO3BEJCHHH JBywieHa (OuHoMa) @ + ¢ B KBajgpat u B KyO. JleiicTBu-
TeJbHO, HOPMyYIIBI
(a+6)* = a’+2as+6’ u (a+6)’ = a’+3a’6+3a6’+6’ mMoxkmO 3anucaTh TaK:
(a+6)? = C3a’+Clas+C36’
(a+6)’ = Ca*+Cia’6+Clas’+C36’
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MoxHO 10Ka3aTh, 4TO aHAJIOTHYHbIE (OPMYJIBI CIPABEUIMBEI Ul J1H000i
HATYpaJbHOM CTenenu OMHOMA, T.e.:

(at+b)y"=Cla™ + Cra™'h + CEa™ 2b* + -+ C*a™ ™b™ + - + Cb"™

Vcnonb3yst 3HaK CyMMBI, 3Ty HOpPMyITy MOXKHO 3aITHCaTh TakK:

n
(atb)"= X Cra™™b™ - (popmyita Herorona
m=0

TpaBas yacts opmysisl HeloToHa Ha3bIBaeTCS pasnodicenuem namypais-
Holl cmenenu Gunoma.
Kospduumentst C* Ha3bIBAIOTCS HSUHOMUATLHBIMU KOIuyuenmamu.
TIpumep 4. Bossenure B 7-10 cTeneHs ABywieH (x+1).
7

[+ = ¥ CPXTTMIM = %710 + C3xO1 + C3xP1% 4 C3x*13 + CFP1t + C5x21° +
m=0
CEx16 + CJx017=x7 + 7x8 + 2Ix5 + 35x* + 355 + 2Ix® + 7x + 1/

4.3. Ceoiicmea paznoxcenus ounoma

1) Ymucno Beex uneHOB pa3noxeHus Ha | Gobliie nokasaTens cTeneHu ou-
HOMa, T.€. PaBHO n+/.

2) Cymma nokasatesneii CTENEHel «a» U «6» KaXJI0ro 4JIeHa Pa3loKeHUs.
paBHa MOKa3aTeNo creneny Ounoma (n-m-+m=n). IIpu 9TOM nokasareib CTEIEHH
Ipu «a» B 06oM CIeAYIOUEM WICHE Pa3jIOKECHHUSA Ha €IMHHUIY MEHBIIE, YEM B
TIPEBIIYILIEM, @ TOKA3aTeN b CTENIEHU «6» — Ha €IMHHILY OOJIbIIE.

3)  OOGuwmit uieH pasnoxkeHus (0603Ha4uM ero Tp+7) UMEET BHL:

Twer=C*a™™b™| ,tne m=0,n.

T o603HayaeT YIeH Pa3IoKEeHHUs, a HHIAEKC m+1 — ero nopsKoBbIii HOMEp
B Pa3jIoKeHHH OMHOMA, CYnTas ciieBa Hanpaso. Tak,

4) bunomuanbHble KOY(GGUIMEHT! HYWICHOB Pa3/IOKEHHs, PAaBHOOTCTOS-
IUX OT KOHIIOB PA3JI0XKEHHUs], PABHBI MEXk1y COO0H. DTO CieayeT U3 IpaBHiIa CHM-
merpuu G = C™.

5) a) Eciu nokasarens crenenu 6uHoma - u€rHoe uuciao(n = 2k), to
YHCIIO YWICHOB Pa3IoXKeHus paBHO 2k+1, npu 9ToM GHHOMHUANbHBIE KO GUIHEHTH
nepBbiX k+1 4iIeHOB pa3noxeHHs BO3PACTAIOT, a NMOcieaHuX k+1 uneHoB — yObi-
BAIOT, U PA3/IOkKeHHE UMEET OJIMH HAHOOMBIIHI GUHOMHATBHEIH KodbduimenT CK.
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6) Eciu nokasaresns creneny 6uHoMa - HedéTHoe uncno(n = 2k+1), o

YHCJIO YWICHOB PA3I0oKeHHUs paBHO 2k+2, npyu 9ToM OHHOMHUANIbHBIE KO GUIIHEHTH
nepBbiX k+1 4iIeHOB pa3noxeHHs BO3PACTAIOT, a NMocieaHuX k+1 uneHoB — yObi-
BAIOT, U HauOOIbIIEE 3HAYCHHE PUHUMAIOT JIBA PaBHBIX MekK1y 000l GuHOMHU-
anbubx Kodpduunenta CK u CEH1.

6) Cymma OGMHOMMANBHBIX KOI((DUIMEHTOB BCEX YNIEHOB PA3NOKEHUS
paBHa 2".

JleiictBuTensHO, ecu a = 6 = 1, 10 2" = (1+1)"=CS + C + -+ CI.

7) Cymma GuHOMHANBHBIX KOI(DDULHMEHTOB Pa3IOKEHHS, CTOAMX HA He-
4ETHBIX MECTaX, PaBHA CyMMe OMHOMHAJIBHBIX KOI()(DULIMEHTOB YICHOB, CTOSIIMX
Ha 4ETHBIX MECTax, U paBHa 2",

Tpumep 5. Haiinue 4-biif unen pasnoxenns (Ya +

/T =1 - (3R (&)’ $4a /

B





