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Design and implementation of information system «Family Budget» in the study
subjects «Development of client-server applications»

The article describes the gradual establishment of the project on the practical classes in the study module
«Data base». The project performed an analysis of the subject area chosen development environment and
programming language. Information system «Family Budget» provides data in user-friendly form and pro-
duces a quick search.
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00 a0coTI0THOM KOHCTAHTE B OLIEHKAX CKOPOCTH CXOAUMOCTH B LIEHTPAJIbHOM
npeaeJbHON TeopeMe IPU OTCYTCTBHM MOMEHTOB MOPSIKOB, 00/1bIIHX BTOPOIr0

B crathe yTOUHEHB! BEpXHUE OLICHKH a0COJIOTHOH IOCTOSIHHOH B OIEHKE CKOPOCTH CXOJMMOCTH B LICH-
TpaNbHOM NpeJieNIbHON TeopeMe B TEPMUHAX YPe3aHHBIX MOMEHTOB. [Toka3aHo, 4To abCoMoTHAS KOHCTaHTA B
HepaBeHcTBe Ocunoa-dennepaHe npesocxoaur 1,8627.

Knroueswvie crosa: HEHTPpaJIbHadA NMPEACIIbHAsA TEOPEMA, OLIEHKA CKOPOCTHU CXOAUMOCTH, a0COIF0THAass KOHCTAHTA.

1 Bseoenue

Mycts X,,X,,...~— He3aBUCHMbIE clTydaitHble Beuunnbl ¢ EX, =0 u EX? <oo. Jlng ne N ToN0kuM
S, =X, +...+X,. [Ipennonoxum, uto
DS, =EX] +...+EX, =1. 1)
[Mycts D(x)— crangapTHas HOpManbHas QyHKIMS pacnpeaenenus. s x >0 o6o3HaUNM

o, (x)= iEX,?I(|X,.| >1+x), o, =a,(0), B, (x)= iE|X,.|3 1(X,|<1+x), B, =B, (0).

B 1966 r. JI.B.Ocuros [1] goka3zai, 4To cyniecTByeT Takasi KOHeUHasl MOJIOKHUTENbHAs aOCOIIOTHAS T0-
crosganasg C, 4To

A, =sup|P(S, <)~ ()| C(at, +B,) @)

(Taxke cMm. [2], rmaBa V, § 3, Teopema 8). B 1968 r. To ke HEpaBEeHCTBO OBUIO HE3aBHCHMO JOKa3aHO
B.®emnepom [3], KOTOPBIiA, HCIIONB3YS METOM XapaKTEPUCTHUECKUX (PYHKIMIA, TTOKa3ai, u4to B (2) C < 6.

B pabotax [4, 5] JI. Ilagutu nokasan, uto M koHctantel C B (2) cnpaBeanuBa onenka C <4,77.
B 1986 r. B paboTe [6] OH e OTMETHII, 4TO ¢ y4eToM JieMMbI 12.2 u3 MoHorpaduu [1] (cM. Jemmy 5 Hibke), ©
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MOMOILBIO TEXHUKH, HCIIONIb30BaHHON B paboTax [4, 5], BEpXHIOIO OLEHKY KOHCTaHTHl C MOXKHO CHH3HTH J0
C<3,51.

B 1984 r. A.bap0Oyp u I1.Xom [7] noka3anu HepaBeHCTBO (2) metogoMm CreiiHa U, yIIOMHHAS TUTHPO-
BaHHBIN BEIIIE pe3ynbTaT Penmnepa, KOHCTaTUPOBAIN, YTO 3TOT METOJ TIO3BOJIMII UM MOIYYHUTH JHUILIb OLICHKY
C <18 (xoTs B yKa3zaHHOI paboTe MU JoKazaHa Tolbko orieHka C <22). B 2001 r. JI. Yen u K. [llao omy6-
JIMKOBAJIM HE COJEPKALIYIO CChUIOK Ha yIIOMSAHYTHIE BbilIe padoTel [lagutia [4—6] padoty [8], B KoTOpO#i ©
nomoripio Metojga CreliHa HepaBeHCTBO (2) ObLIO Joka3aHo ¢ koHcraHton C=4,1. B 2011 .
B.1O. Kopoznes u C.B. Ilonos [9] noka3zanu, yto B (2) B 00mem cnyyae C <2,011.

Lenbto manHO# paboTHI SIBIsIETCS JalbHEHIIIee YTOUHEHHE OlleHOK KoHCTaHThl C. ByneTr nokaszaHo, 4to
B (2) B o0meM cinydyae C <1,8627. Ota oueHka Takxe OyJeT yTOYHEHA JUIsI HEKOTOPBIX YaCTHBIX CILyYacB.

2 BC?IOMOZCZmeﬂbelep€3yﬂbmal’}’lbl

o 3
Jlemma 1. Ilyctb X — ciyuaiiHas BenuunHa ¢ @ E |X | <o u EX =aqa.  O0603Ha4NM

K:17+7ﬁ
27

<1,3156. Torna E|X —af <min{KE|X|",E|X| +3|d| EX* +a’E|X]}.

Jlokazamenvcmeo. OcHOBaHO Ha pe3ynbratax padot [10-12] u mpuseneHo B [9].
Hng x>0,ne Nu i=1,...,n 0003HaUNM

V()= X1(X| <1+, ¥, =1,(0), W,(x) = 37, (x}oll =Wy 0).

1

Tak kak EX, =0, 10

[EX (X | <1+ x)| = EX1(| X2 1+ )|, 3)
Y TaK Kak uMeeT MecTo cooTHoIenue (1), To
Zn:EXfI(|Xi| < 1) SZn:EXf <l (4)
i=1 i=I

Jlemma 2. 1°. Tlycts K — uncno u3 nemmbrl. Tpu mo0six ne Nu x>0 misa moboro p €[1,K]crpa-
BE/JTABO HEPABEHCTRO

1+x

Zn:E|Y:(x)_EY, ()C)|3 Smin{Kﬁn (x)’an(x)_FW}

2°. Tlpu mo0bIX 7€ N 1 x 20 cipaBeUIMBbI HEPABEHCTBA
1-20,(x)<DW (x)<1.

3° Iyets B, =va,,y20. Torma mpu  m00bIX neN CIPaBEUINBO  HEPABEHCTBO
> E|Y, = EY[ <o, min{Ky,y+4].
i=1

Jloxazamenvcmeo. CMm. B [9].
Jlemma3.1°. Ilycts ¢ > 0. Torma

sgp|CD(qx) - CD(x)| =

Ing? Ing?
o ¢ |51 |-@| | 2L
g -1 g -1

wexp{_mm(l,q) g }S 1 [max{q’l}_l}

n(g+1)
2° Ilyctb a € R. Torna

sgp|<b(x+a)—CD(x)| =2(D£
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aﬂeMeHTapHOC J0Ka3aTcJIbCTBO 3TOH JICMMEI OCHOBAHO Ha (I)OpMYJ'Ie J'Iarpa}DKa " JICTKO MMPOBEPIACMOM

(dakre: ecmu F (x)I/I G(x)— nee muddepeHnupyemMbie GyHKIMUA PaCIpeeIICHus, TO supx|F (x)—G(x)|

JIOCTUTAETCS B TEX TOYKAX X, B KOTOPBIX F '(x) = G'(x) (Taxoke cm. [2; 143].

1
Jlemma 4. IlpennonoxumM, uto o, < A 11 HEKOTOporo 4 e (O,EJ. Ilyctp

2
B(A4) = .
(1 1= 2A)\/1 24
Torma
1< <1+ B(A),.

lloxazamenvcmeo. Cm. B [9].
Jlemma 5. Tlycts X — ciyuaiinas Benmunna ¢ EX° < oo, Toraa
P(X_EX < xJ—(I)(x)

JDx

lokazamenvcmeo. CM., Hatipumep, nemmy 12.2 B kuure [13].

<0,541. (6)

sup

X

3 Ocnognvle pe3ynvmamuol
3.1 Obwuii cnyuaii
Teopema 1. Ilycte n=>1, ciyvaiinsle BenuuuHbl Xj,..., X HesaBucumbl, EX, =0 u EX iz <00,
i=1,...,n, npudeM BbnonHEHO ycaoBue (1). [Tycts y=f3, / a,. Toraa cymecTByeT 3aBUCSILEE TOIBKO OT Y

nonoxurensuoe koneunoe uncao C (), taxoe, uro-A, <(1+7)C (y)o,. Hpu stom ans C, (y) cupasen-

JIUBBI BEPXHHUE OICHKHU, PUBEICHHBIC B TAOIUIIE 14
Cneocmsue 1. B ycnoBusix TeopeMsl 1 HepaBeHCTBO.(2) nmeeT mecto ¢ C <1.8627.

Toxasamenscmeo meopems 1. Jlns kaxiioro y € R cobsirue {S, <y} Bieder coGbitie
WLy ullxzju. u{x,| =1},
Toraa Kak coberrne {W, <y} Biedet colbtie
{8, <ypu{lx|z1ju...u{x,|=1}.
Tabnuna 1

Bepxuue ouenkn C (y )

"’ C(y)< r C (7)< "’ C(y)<

7 >0 1,8627 7 >1 1,5605 7>10 0,9393

720,1 1,8587 y=2 1,3488 y 2100 0,6067

¥ >0,5 1,7244 75 1,0836 y—>® 0,5583
[ToaTomy

n

sup|P(S, < y)—-P(W, <y)| <> P(|X,|>1).
¥y

i=1
CrnenoBaTenbHO, 115 JII000r0 y € R

A, <O+0,+0, (7

PLWn—EWn y—EWnJ_@(y—EWnJ

Jow, = Jow, Jow,
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O, =sup

y

o7, 0, =;P(|Xi| 21).

Paccmotpum @, . B cuny HepaBeHcTBa beppu-OcceeHa ¢ HamTydlllell M3BECTHOM Ha CETONHAIIHUN 1€Hb

@[y‘EW"}—@(y)

OIICHKOW aOCOJIIOTHOM KOHCTAHTHI (CM. [ 14]) nMeem

0,5583 3
<M E|Y,-EY|.
Ql (DVVn)S/Z P | i ’|

1
IIpennonoxum, 410 o, < 4 < E Torma cornacHo 1. 2°u 3° J1eMMBbI 2

0,5583 -min{Ky,y+4{a,
0 < Ky +dja, (8)
(1=24)

Paccmorpum Q,. O4eBUIHO, YTO UMEEM

Q, =sup

y

q)(y_EW"}—@(y—Em)+q>(y—Em)—q>(y) <

JDW,

@[y‘EW"]—cb(y—Em)

oW,
)20

CormacHo 1. 2° nemmst 2 DW, <1. Ilostomy B coorBeTcTBuM C 1. 1° emmebl 3 1 ieMMoii 4 cripaBes-

<sup
y

+sup|®@(y— EW,) =@ (y)| =
;

=sup
y

+sup|q)(y—EW,,)—q)(y)|EQ21 +0,,.

JINBO HEPABCHCTBO

0, <—| L 1< 2, . )
J2ne | \JDW, J2re(1-24)(14+1+24)

Paccmotpum Q,,. B cuny cooTHommenus (3) nmeem

> EY,
i=1

[MosToMy B cuiy 1. 2° JeMMBbI 2 U 1L 2° JIEMMBI 3

W,

< Zn:‘EX,.I(|Xl_| <1)|= Zn:‘EXiI(|XI.| >1)[< < XX 21) <Y EXI(|X [ 21) = o,
i=l1 i=1 i=1 i=1

a‘n

0, S\/ﬂ' (10)

U3 (9) u (10) BeITEKALT, UTO
<Zul 4 2 . 11
. Jﬂ[ Je(1-24)(1++1-24) (b
Hakogner, o' HepaBeHcTBY MapkoBa,
0, :iP(|Xl.|21)£iEXfI(|XI.|21):an. (12)
i=1 i=1

Takum o6pazom, u3 (7), (8), (11) u (12) mbI momyyaem

1 2 0,5583-min{Ky,y+4}
A, <o, |1+ 1+ + . (13)
[ \/ﬂ{ \/e(l—ZA)(1+\/1—2A)J (1-24)" ]
Beenem dyskImro
1 2 0,5583-min{Ky,y +4}
H (y,4)=1+ 1+ + . (14)
/(4) \/Z[ e(12A)(1+\/12A)} (1-24)"
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1
st mroboro o, < A4 < 3 CIIpaBEJINBO HEPABEHCTBO

A

3710 caenyer u3 HepaBeHCTBa (13) B ciayuae a, < 4 1 U3 1eMMbI 5 — B IPOTUBHOM CIIydae.

A, La, .max{Hl(y,A),O’SM}.

Takum 06pa3oM, NMes B BUIY PaBEHCTBO
o = ((Xn +'Y(X,n) _ u’n +Bn
1+vy I+vy

n

UMEECM

C () < min max HI(Y'A), 0,541
ety 1+y T A(1+y)

Beraucnenus no nocnenHelt popmMyie Mo3BOJISIOT MOMYYNTh 3HAUEHHS, IpUBEACHHBIe B Tabnuie 1. 3a-
METHM, 4TO TiepBas u3 QyHKIHMHA apryMeHTa A BHYTPU MHHHMAaKca SBJSIETCS BO3pacTalollel, a BTopas —

Y6BIBaIOLHeﬁ. 3Ha‘{I/IT, 3HAYCHNE MUHUMAaKCa IOCTAaBJIACTCA CAMHCTBCHHBIM PCUICHUEM YPABHEHUA
H (v,4)  0.541

l+y  A(l+y)
Mpu y>13 (umeem y+4<Ky) obe QyHKIMH SBISTIOTCS yOBIBAIONIMMH TIO ¥, T.. 3HAYCHHE MUHHMAaKca

yObIBaeT. M cooTBeTCTBYIOMAs YacTh TaOMMLB! | MOTy4yaeTcs BbIUUCICHUEM OleHKH C, (y) B OJJHOU TOYKE.
Yacte Tabmuupl 1, coorBercTByromas 0<y <13, momyuyaercsi UYMCIEHHOH ONTUMH3ALKEH HAa KOHEUHOM

oTpeske. TeopeMa gokazaHa.
st mpon3BobHOTO € > 0 0003HAYNM

A, (e)= Zn:EXfI(|Xi| > ).
i=l

C yderom cootnomenus (3.11) B [2; 150] u cnenctBus 1 HacTosel paboThI CIIpaBETTUB CIIE YOI
pe3ynbTaT: s moboro € >0

A, <3.7254(e+ A, (€)). (15)

Ho ycnosue Jlunpebepra A, (8) — 0 mpu.n — oo st MoOoro € > 0 ABISIETCA KPUTEPUEM CXOIUMOCTH B

LEHTpaJIbHON MpenensHol TeopeMe. LloaToMy MO TepMUHOIOTHH, HpeiokeHHoW B.M. 3omoTtapeBsiM,
HepaBeHCTBO (15) sBIIETCS €CTECTBEHHOM OIIEHKOW CKOPOCTH CXOIWMOCTH B IIEHTPAIBHOW MpeAeIbHOMN
TEOpEME, CBSI3BIBAIOILEN KPUTEPUIA M CKOPOCTH CXOAUMOCTH.

3.2 Yacmmuvie cryuau

Vcnionp3ys TEKyHIyI0 HAMIyUIIyl0 BEPXHIOIO OLIEHKY aOCOJIIOTHOM KOHCTAHTHI B HEpaBeHCTBE beppu—
OcceeHa Juld CyMM HE3aBUCHMBIX OJIMHAKOBO pacIpelelieHHbIX ciaydaiieix BemumuuH C) <0,4690

(cwm. [13]), mo ananorum ¢ TeopemMoit 1 MOYKHO JJOKa3aTh CIeAyIoIIee YTBEPKICHHE.
Teopema 2. TlycThb B IOTOHEHHUE K YCIOBUSAM T€OpeMbl | ciydaiiHble BETMYUHBI OJJMHAKOBO pacpeie-

JICHBI. Torna CYHICCTBYCT 3aBHUCAIICC TOJBKO OT Y IOJOXHUTCIBHOC KOHCYHOC YUCIIO Cz (’Y), TaKo€, 4TO

A, <(1+7)C,(y)o,. Hpuorom mis C,(y) crpaBe/IMBBI BEpXHHE OLCHKH, IPUBECHHBIC B Ta0uuLe 2.

Taonuma 2

Bepxnue onenxu C, (y)

4 G (7)< 4 G (7)< 4 G (7)<
20 1.8546 1.4793 y =10 0.8292
720.1 1.8338 1.2540 ¥ 2100 0.5147
720.5 1.6608 0.9781 Yy —>® 0.4690
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ﬂoxaaameﬂbcmeo. P aCCyXKJas 1Mo aHaJIOTHU € JOKAa3aTCIIbCTBOM TCOPCMbI 1, HCCJIOKHO y6GILI/ITBC$I, 4qTo

H. (v.4
C, (v) < min max s (v ), 0.541 ,
0za<t 1+y A(l+y)

rac
1 2 0,4690 - min{Ky,y + 4}
H,(y,A)=1+ 1+ +
:(14) Var| o Je(1-24)(1+41-24) (1-24)"

Berunicnenus no ykasaHHbIM (popMynam npuBoIsT k oneHkam C, (y), OOBSIBICHHBIM B ()OPMYIIMPOBKE
TeopeMsbl. Teopema JokazaHa.

T eopema 3. HYCTB B JOIOJIHCHUC K YCJIIOBUSIM TCOPCMBI 1 CHy‘laﬁHbIe BCJIMYUHBI UMCHOT CUMMCTPUYHBIC
pacupeacicHus. Tor;[a CYHIECTBYET 3aBUCALICC TOJIBKO OT Y IOJIOKUTEIIbHOC KOHEYHOEC YHCIIO C3 (’Y), TaKo¢€,

aro A, <(1+7)C,(y)a,. Hpustom wist C;(y) crpaBeTMBEL BePXHNIE OLECHKY, IPUBEACHHBIE B Ta0umie 3.

Tabnuma 3
Bepxuue onenku C, (y)

7 G (7)< 7 G(y)< ’ G (7)<
750 15760 31 13033 7>10 0.7433
>0. 1.5749 y=2 1.1115 ¥ >100 0.5808
7205 1.4532 y>5 0.8729 y = 0.5583

Cneocmeue 2. B ycioBusix TeopeMbl 3 HepaBeHCTBO (2) mveer Mecto ¢ C <1,5769.

Lokazamenbcmeo meopemsi 3. B paccMaTpruBaeMoil cuTyalui BMecTo (§) NMeeT MEeCTO HEPaBEHCTBO
< 0.5583B,

O=—~=_—57
12a)”
a 0,, =0, mockoneky EW, =0. IlosToMy enpaBe/yIdBa OLEHKA

A <o |ie 2 , 0.5583p,
" 2me(1-24) (1+41-24) | (1-24)""

Takum oOpazom,

H, (y.4
(:’3(}’)S minmax{ 3(Y ) 0,541 }

0zack l+y TA(l+v)]’
rac

2 0,5583y

H,(y,4)=1+ + T
J2me(1-24)(1++1-24)  (1-24)

Beruncnenus no ykasaHHbIM (GOpMysIaM OpUBOAAT K oueHkaM C, (y), OOBSIBIICHHBIM B (POPMYITUPOBKE

Teopembl. Teopema roka3aHa.

T eopema 4. HYCTB B JOIIOJIHCHUC K YCIIOBUAM TCOPCMbI 3 CquaﬁHBIe BCJIMYUHBI OANMHAKOBO pacrpeac-

JICHBI. TOFILa CYHICCTBYCT 3aBHUCAIICC TOJBKO OT Y IOJOXHUTCILHOC KOHCYHOC YUCIIO C4 (’Y), TaKo€, 4TO

A, < (1 + y) C, (y)ocn. ITpu stom s C, (y) CIIpaBEJIMBbI BEPXHUE OLIEHKH, IPUBE/ICHHBIE B Tabnulie 4.
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Taonuma 4
Bepxnue onenxu C, (y)

Y C,(y)< Y C,(y)< Y C,(y)<
¥=0 15645 r>1 12388 ¥=10 0.6591
vy=>0.1 1.5534 > 1.0373 vy =100 0.4923
v>0.5 1.4018 >5 0.7915 Y —> ®© 0.4690

Cneocmsue 3. B ycnoBusix TeopeMbl 4 HepaBeHCTBO (2) nmeeT Mecto ¢ C <1,5645.
Lokazamenvcmeo meopemvi 4. B naHHOM cirydae

H,(y.4
C, (7)< min max{— v ), 0,541
0sac! l+y A(l+y)

rae
2 0.4690y

- J2me(1-24)(1++1-24) " (1-24)"%

Berunicnenus no yka3aHHbIM (popMynam NpUBOIAT k oneHkam C, (y), 00BSBIICHHBIM B ()OPMYIIUPOBKE

H, (y,A)

TeopeMsbl. Teopema nokazaHa.

Paboma noooepoicana Poccutickum Hayuuvim ¢poroom (eparm 14-11-00364).
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MoMeHTTep peTi eKileH yJIKeH 00JFaH/ia OPTAJIBIK LIEKTi TeopeMaaaFbl )KHHAKTAY
KbLIIAM/IBIFbI 0arajiaybIHAAFbI A0COIIOTTI TYPAKTHI KAHBIHIA

Makanaga KWbUIFAH MOMEHTTED TEPMHUHIHIEC OpTAIBIK IICKTIK Teopemana aOCONIOTTI KOHCTaHTaHBIH
JKOFaprbl Oaranaymapel gamipek kentipinren. OcunoB-®demtepin TeHaeyinzae abCOMIOTTI KOHCTAHTaHBIH
1,8627 acmailThIHBI KOPCETINTeH.

A.V.Dorofeeva, V.Yu.Korolev

On the absolute constant in the estimates of the rate of convergence in the central limit
theorem in the absence of moments of order higher than the second

Specified upper bounds of the absolute constant in the estimate of the rate of convergence in the central limit
theorem in terms of truncated moments. It is shown that the absolute constant in the inequality Osipov-Feller
does not exceed 1,8627.
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