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HYucna bepuynnu.

«llpoepecc Hayku ornpedesisiemcsi
mpyodamu ee y4eHbIX U
UeHHOCMbIO UX OMKpPbLIMuu»
J1.NacTep

Teopus yncea — pasaes MATEeMATHKHU, 3AHUMAIOIIUUACH
U3yYeHHEM YHCeJl KaAK TAKOBBIX TAK U UX CBOMCTB U NOBEACHUS B
PA3JIMYHBIX CUTyallUsAX.

Kak ckazau Beauxkuii marematuk Iludgarop "Bcee ectb uncio!*

N3yuast yMciaa Mbl M3y4aeM OKPYKAIOIIMH HAC MUP U ce0s1 B TOM
yucje. C 1peBHUX BpeMeH MATEMATHKH NbITAJIUCH MOCTHYD
TAaWHbI YIUBUTEJIbHOI0 MUPA YMCeJI. ITOT MUP NPHUBJIEKAaET
CBOMM MHOI000pa3ueM, CTPOroCcTbI0 M COBEPIIEHCTBOM 3aKOHOB.

3[[6(31) CCTb «BC/IMKAHbD> U €CTbh «KAPJ/JINKN), 00OBbIYHBIE «TPpYAAI N
H TAKHEC <SBHAMCHHUTOCTH», KAK 7T U €.



Ho eme 0oJs1ee MHOroo0pa3eH MUP YMCJI0BBIX
MOCJIeA0BATEIHLHOCTEH.

31ech M MoCJIe0BATEJIbHOCTD HATYPAJbHBIX YHCeJI
U MOJIHAA IJIYOOKMX TaWH MOCJIeI0BATEIbHOCTD
MPOCTHIX YHCEJ U MOCJIeA0BATEIbHOCTh
“OMHOMMHAJIbHBIX KO3PPUIHEHTOB” ...

B mMoei padore peub mouaeT 00 OAHOU
3aMedYaTeJIbHOU NMOCJAe0BATEJIbHOCTH YUCel,
KOTOPYI0 OTKPBLJI BBIAAIIMUACA INBEeHIAPCKUN
mareMaTuk SIko0 bepnyuaau (1654—1705).
Iloc/ie10BaTEJIbHOCTD 3TA UIPAET B MATEMATHKE
BAKHYIO POJIb, YTO 00BbACHAETCH €€ CBSA3bIO C
BOIIPOCAMM CYMMMPOBAHUSA (DYHKIIUU, IPOCTHIMHA
YuCJIaMH, BeJIUKON Teopemoun Depma, a Takke
APYrUMH 3aa49aMH.



HAxo00 bepuyJau
(27 nexadps 1654 - 16 aBrycra 1705)

npogeccop mareMaTuku basejbckoro
yHuBepcurera (¢ 1687). U3 cembu bepHyJiu.
Oten bepHyJ/uIn 3aHUMAJT B TOpPoie 3AaMETHOE
MOJI0KEeHHE, ObLII YWICHOM IOPOACKOro Cy1a
YieHOM BoJ/ib1Ioro ropoackoro copera.

Oten npouni ko0a B CBALICHHOCTYKUTEIM, U
eMy NPHUIILIOCH U3Y4YaTh B YHUBEPCUTETE
¢pusrocoduro, 00orocaoBue U A3bIKH.

OTten He J0MyCKaJ OTCTYIJICHUS] OT HAMEUYEHHOI0 IJIaHa, 103ToOMY S1K00
BbIHY:K/I€H ObLJI 3AHUMATHCHA MATEMATUKOM TAUKOM, 0€3 yYuTe/is U
o4TH 0e3 Y4eOHMKOB.

OOyuyeHue B yHUBEpPCUTETE IJI0O CBOUM YepeaoM, U B 16711, oH mouayuut
cTeneHb Marucrpa puaocopuu. B 1676 s1kod ornpaBuice B
IJIATEJbHOE MyTelleCTBUE, U3 KOTOPOIro BO3BPATWIICH TOJbKO B 1680r.
OH nocerus1 HekoTopbie ropoaa lIsenunapun, Utanurw, @paHuuio.



I1o Bo3Bpamennu B baseas k00 onydoimkosaa B 1681 u 1682 nBe
Pa0doThI: 0lHA COAEPKATIA PACCYKIACHUS O IPUPOAE KOMET, APyras - o
TskecT d3pupa. Hanbdosiee 3HaunTeIbHbIC 10CcTHKeHUA SIko0a I B
Pa3BUTHHU AHAJIU3A 0ECKOHEYHO MAJIbIX, TCOPUHU PAIOB,
BAPUAMUOHHOI0 MCYUCJICHUA U TEOPUU BEPOATHOCTEIA.

B 1687, o3HakoMuBIIHKCH ¢ IepBbIM MemyapaM [.JIelOHuMIIa 10
audpdepeHuaabHOMY UcuucaeHUuI0 (1684), npuMeHUT HOBbIE UIEHU K
U3YYCHHMIO CBOVICTB Ps/ia KPUBBIX: JOrapu(pMuUUuecKue Crupaliu,
OTKPBITON UM JIECMHUCKATHI, HENHON JIUHUU U JP.

B Tpyne "UckyccrBo npepnoxkenus' Axo6 I B 1713 pemny HekoTopbie
321244 KOMOMHATOPUKH; OTKPBLJI YUCJIA, I03{HEEC HA3BAHHBIC YHCJIa
bepny/in; 10Kka3aj Tak Ha3bIBaeMyr0 TeopeMy bepHyiu - YacTHbIN
CJIy4aH 3aK0HA 00JILIIUX YU CeJI, UMEKIEero 00JbIloe 3HAYeH e B
TEOPUHU BEPOSATHOCTEH U ee MPUIOKEHUAX K CTATUCTUKE; MOCTPOUJI
MAaTEMATUYECKYI0 MOJeJb IJIS ONMCAHUS CEPUU HE3aBUCUMBbIX
ucnbiTanu (cxema bepnyJsuiu). biaarogaps ero padboram reopus
BEPOSITHOCTEH NPUOOpe/ia BaxkHellee 3HAUYeHUEe B IPAKTHYCCKOU
NEeATEJHLHOCTH.



Jlunacmusa bepryun

BEPHYJ/JIN - nuHacTHA IIBEUHAPCKUAX YYEHBIX POAOM M3
AHTBeEpIIEeHA, 0eKaBIIUX U3 TOPOAA MOCJIe 3aXBaTa ero
HCIaHUaMM U nmoceauBmuxcs B 1622 roay B ba3zeure.

I1o kpaiHedl Mepe BoCeMb ee NnpeacTaBuTe/Ie 0CTaBuIN
3aMETHBIU CJiel B UCTOPUU TOYHBIX HAYK.

Cpeau akagemukoB IleTrepOyprckon AkajeMu HAYK —
NATEPO npeacraBuresien ceMbu bepuyiim.

IIpuMeyareJIbHO He TO, YTO 3TO CEMEHCTBO CAEJIAJI0 PAJ
3HAYMMBbIX OTKPbLITUHA B Pa3HBIX 00J1aCTAX HAYKH, a TO, YTO
OHH, 32 UCKJIIOYEHHUEM TOJIbKO HEKOTOPbIX YJIEHOB CEMbH,
OBbLIM KAK-JIM00 CBA3aHbI ¢ HAYKOU, B YACTHOCTH C
MaTeMaTUKOH



Axo0 (1598 1634)

Huxkonai (1623 1708)

ko6 T (1654-1705) / \ Kepom(1669-1760)

1 Hukootaii(1662-1716) Morann I (1667-1748)
Hukonan \ /
Huxkonan I (1687-1759)
Huxonan 11 (1695-1726) Jannma 1 (1700-1782)
V&

Horann II (1710-1790)

T

Janumna 11(1751-1834)

ko6 I1 (1759-1789) Horann 111 (1744-1807)
MHorue ux OTKpbITHS aKe celuac Kpucro(1782-1863)
KaKyTCsl HAM HepeaJlbHbIMH, l
HeA0Ka3yeMbIMH, HO U KaK BC€ Horann-I'ycraB(1811-1863)

I'CHHAJBHOC — ITPOCTHBIMM.



Janucs yucer.

HarypaJjbHble YMCJIa BO3HHUKJIM B INIYOOKOH APEBHOCTH KaK
pe3yJabTarT cuera pasjinyHbIX NPeaAMeTOB: JIoaen, )KUBOTHbIX,
NTUII, IePEeBbEeB, OPYAUU TPYAA U T.J4. P HATYypaJIbHBIX YHUCEJI:

1, 2, 3, 4, 5, ...

SIBJIAETCH 0€CKOHEYHbIM U HA3BIBAETCH HATYPAJIbHBIM PSI/IOM.

IIpu u3yyeHuu cBOUCTB yuces . bepHY/IM BCTPETHIICA C
CYMMHUPOBAHUEM CTECIMECHEH HATYPAJIbHBIX YHUCEJI

ITH BOINPOCHI HHTEPECOBAJIM MATEMATUKOB M paHee. S1.
bepHyIM cocTaBUJ TA0AMIY (DUI'YPHBIX YU CEJI, YKA3aJ UX
CBOMCTBA M HA OCHOBAHMM OTMEUYEHHBIX CBOMCTB HalleJl
(opMyJIbl JJIs1 CYMM CTelneHel HATYpPaJdbHbIX Yucesl. OH nmpuBeJ
(popmyJibl JJist cyMM ot S(  ITH BOIPOCHI HHTEPECOBAJIU
MaTeMaTHKOB U paHee. . bepHy/ M cocTaBUJI TA0JIMILY
(pUrypHBIX YMCeJl, YKA3aJ MX CBOMCTBA U HA OCHOBAHUH
OTMEYEHHBIX CBOMUCTB HaleJ (popMVJIbI AJI1 CYMM CTeIleHeH



S, (n)=1'+21+3'+...n!
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O3HAYUM 3TN CYMMbI CJICAYIOIIINM CHUMBOJIOM: O.

2) Bo3Beaem yucia (0T MepBOro YMUCJaa 10 YMUCJIA N) 3TUX CYMM B
CTeNneHb.

3) C noMOIIbIO Pa3JI0KEHMA:

(a+b) =a* +Ca"'b+Cla"?b* +..+Clab"" +b"
KoTopoe MbI MOJYYHJIM IPU MOCJIEA0BATEILHOM BO3BEICHUU
ABy4/ieHa (OuHOMA) a+b nepByr0, BTOPYI0, TPETHIO, ... CTCIICHHU

atb=1-a+1b
(a+b)?=1-a’+2-ab+1-b?
(a+b)’=1-a’+3-a’b+3-ab*+1'b*
(a+b)?=1-a*+4-a’b+6-a’b*+4-ab*+1-b*
HAIINIIICM TOKIACCTBO:
(a-D)"—a""' =-C, " +C; a"" +.. .+ (=) C{ ,a+ (=D

+ k+



AHAJIOTHYHO MOACTABJISAEM CJAEAYIOIUE YMCJIA 10 YMCa n.
1k+l . (2)k+l _C];l 2k + C13+1 2k -1 4+ —|—( 1) C,f+12+( 1)k+l
2k+1 3k+l _Cl}r+13k + Cl§+13k b T .. +( 1) le+13 +( 1)k+1
(n—l)k+1 _n = _C;HI/Z +C; +1n +...-|—(—l) leﬂn_'_(_l)kﬂ

S) CriaabiBaeM pe3yiabTaThl CJIeBA U CIIPABA U MOJIyYaeM:
i = —CLL S, (n) + C2S Ly (1) ot (<)) CELS, (1) +1(=1)1 S, (n)

6) Bmecto S (n) moacTaBuM 4ucia
" =—C "+ 253 e T 2 3 e Y+
A EDCE A 2 43 ) (=D

OTcroaa BbITeKaeT pEKYPPEHTHOE COOTHOILICHHE:



S (), S,(n),...S, (n)

Hanpumep, nposepum, 4To

| | 1 1
S(n)=—=[n*+C:S,(M)]==[n*+n]l=—n>+—n,
(1) 2[ 28y (n)] 2[ ] L~

) 2! 1
Haxoms G = o "o

S, (n) = %[rf +C28,(m)+ (- 1)S, ()] = é(rf +3<§ "’ +%n) )=

1, 1, 1 1 1, 1,1
=—n+—n+—n—-——n=—n+—n +—n
3 2 2 3 3 2 6

3! 3-2-1
Haxons C32 = 21(3-2)! =m:3 M TaK JaJiee...




B, =

0°°122
bepHy/uiM B CBSI3HM ¢ BBIYMCJIEHHEM CYyMMbI

OANHAKOBbIX cTerneHen HATYPaJdbHbIX YUCCJI.

U3 popmyant S, (n), S, (n), S,(n) caexyer uro,

_ _ 1 1
B=1, B=_, B— ,

6
N3 onpenesieHUs W peKYPPEHTHOI0 COOTHOLIIEHUS
BbITEKAET MPOCTOM CIIOCO0 BHIYUCICHUA YUCEJI
bepnysiu. U3 ciaenyromen ¢GpopmMyJabl Mbl MOKEM

BBIYUCJIUTH Bk

B,=0

e
k+1

[ 1§+1Bk—1_clz+1Bk—2"'m"'(_l) k+1B ( l)

o]



4

b, = 441 [Cf+1 w1~ CiuBy, +C B —CiB)]=
2 3 4 5 1 1 1
:—[CSB3 O3B, +C*B —C3B,]=—[-10-—+5-——1] =
5 6 2
e e
30
I[JI}I pacducTa B4 HaM TaKXC HOH&I[O6I’IHHCB CJICAYIOIIHUC 3HAYCHUA
S 543211 5
C: - _10 cr =2 -
. 23 213211 41
! |
C;=——=10 =2

213! 51



B, , k-1

C’ . sHAKOHEI,

k03 QUIMEHT ITpU 1> paBeH

k-2
K02()(DUILUEHT IPU CTENIEHU 1* OKa3bIBaeTCs HE 3aBUCSIIMM OT k 1
BCEIJIa PABHBIM
B 1 Ck . l
—C, =
1 2

Takum oOpazoMm, popmyna bepuyniu UMeET BUJ

B, B
S Bn+—L 2yt k2
1) = - 1 S ) 1

b,

Cn'+.+—LCin" +

k+1
n

k+1



S (n)=1° +2° +3° +...+n°

B B B B °
S,(n)=B,-n+—+-C. -’ +2Cin’ +2-Cin* + =2 Cn’ +
4 3 ) ] 6

3a cuer 3101 POPMYJIBI MBI € JIETKOCTHI0 MOKEM
BbICUMTATH CYMMY CTelleHeH JII00ro YucJia, HAanpumep;

S.(50)=1+2°+...+50° :1-503 +1-502 +l-50=
i 3 2 6

155000+ L 2500 4 L. 50 = 300000 +7500+50 _ 507550
3 2 6 6 6

= 84591%
3



I 520 4 ) At AT B

N3y4as 3T0T MaTepuaJ sl BLISICHUJIA, YTO
yucaa bepHy/in He 3ps UCIIOJIbB3YIOTCH B
MaTeMAaTHYeCKHUX aHAJIU3AX U B TEOPUU
yucejd. OHM MOMOTaKwT OYeHb OBICTPO
BbIYUCJIUTH CYMMY CTENEHeH JH00ro yucjia
a TaAKIKe Pa3I0KNUTHh HEKOTOPbIE
IEMEHTAPHbIC PYHKIMHA B CTCIICHHbIE

PAABI.



