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, 

e 1962 roAa a Bbi"'RCnRTenbHOM neHTpe OHSIH npoBOARTC!l pa6oTa no ycoaepweacTso­

BaHRIO cT&HII&pTHbiX nporpaww {en), Bbi'IIICn!liODIRX sner..esTapabte <jlystUlRH ua r..awaue M-20. 
Ill 

HcxoABble nporpaMMbl npaBeAeHbl B KHRre B STHX nporpaMr..ax npa Bbi'IBCnesaa <jlyaKnHA 
X 

e lnx • xY , sinx , tgx , arcsi.nx 'arctgx apryMeHT npHBOABTC!l 1C seJCOTOpo-

My aaTepsany, a sa aTOM HHTepsane AnH <jlyHKllHH acnonb3yeTcH nonasoMaanbaoe npa6na~e­

ase, 0Ka3blaaeTcH, OAB81Co, 'ITO BO Maorax cnyqagx 6onee s¢4leKTHBHbt Apo6uo-pauuouanbnble 

npa6nR>K9RHSI. OHH BCJIOllb30B8.Rbl B ycoaepweacTBOBaHHblX B8pR8RT8X en e I ln X xy 
• 

tg:r, arcta;:r, B en ·siJI" H arcsin" 88MB acnonb30B8Hbl nonHHOMH8nbHble npa6nH~9BH!l, B 

en siD X KOs¢cllllUR9BTbl annpoKCBMHpyiO mero nonHHOM8 H3MeH9Hbi no Cp8BH9HHIO C JCOS!j>-

<jlBtlHeHT8MR UOnKBOM8 0 B3!lTOI'O a
111

; STO U03BOnRno aeCKOnbKO yny'IWHTb TO'IHOCTb H COK-
/1/ 

p8Tl1Tb nporp&MMY sa OAHB KOA. B en arc sin :r no cpaBH91!HIO c ' H3M9Heaa cxeMa Bbl-

'IBCneaaA, ~ noaaonano yny'IWHTb TO'IBOCTb H BbiHrpaTb Bp9MH. 0AH&Ko nporpaMMa yAnR­

HHnacb BB TPH KOA8, 

npa ycoaepmeHCTBOB8HRB CTBHA8pTHbiX nporpaMM Bbl'IBCnBBB!l 8119M9BTBpHblX ¢yHKllHll 

6b!na UOCT&Bneaa nenb, 'IT06bl 9TH nporpaMMbl ABBBnR 33 BepllHIX ABOH'IHbiX 3HBI!:8 <j>y:<KUHH 

Ill 
{y 'IHC9n a r..amHae M-20 36-paapgABIUI MaHTucca). HcxoAHbte nporpaMMbl, onacaaabte a , 

arctg:r I He yAoBneTBOpHnR nocn9AH9My Tpe6oBaBHIO. HOBble en ABIOT 88 aep-

HbiX ABOH"'BbiX 3H8KB <jlyHKUHH B93A90 rAe STO B03MOlKHO { aanpHMep, He HM99T CMblCna Tpe-

60B8Tb 1 'IT06bl en sin :1 ABBana 33 aepamx ABOR'IHblX asaKa B6naaa :r x " ) • 

Ha npHBOIIHMbiX HHJKe en nporpaMMbl Am< e lo:r H arctr,:r nocTO!lHHO 

sKcnnyaTspyiOTCH a BU OHSIH c aaqana 196-8 roAa. O cTBnhHbiB nporpaMMbl cocTaBn9Hbl B 

nocneAu9e apeM!l B npomns nsnn. onblTHYIO npoaepKy. 

A.A. KopaellqyK B A.e. MapKOB COCTBBHnH en an!l <jJyuKnHll e In x 

arctr,x , H.lO. WapBKoaa - nnsr QlyHXIlHA sin x arcsinx J tgz B cocTaaneuHR 

OJlHOrO 83 npe;lBBPHTBnhHblX BBpH8BTOB yqacTaoaana B.M. Paaaaa aa B bt'lllcna-

Tenbaoro neaTpa ea6apc~oro OTABneRH!l AH eeeP. en r{ I + X ) COCTaaneHa A.e. Map-

KOBhiM. 
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§ 1. XapaKTepHCTHKH nporpaMM 

Bee npHBOARMbte anecb nporpaMMbt o<jlopMneabt KaK CTBHAapTHbte B CHCTeMe HC-2. 

DnH o6pameHHR aanatoTC!I ABe nonp!IA nnymHe KOMBHAht: 

rue 

K -

K 

<x> + 17 1 [ PA ] 

<y >+77 a [ PA] 

0 0 0 16 K 

17 I 0 77 3 00 < X> 

- anpec apryMeHTa x 

7501 

Ncn 

- anpec peaynbTaTa y : f(x) 

( f (x) HBXOAHTCII TBKlKB B !1'1. 0001) ; 

" - an pee BTopo II cTpOKH o6pamenn11; 

N en- HOMep nporpaMMblo 

7610 

<y> 

06pamenHe K Cn X y 

BTOporo apryMeRTR y 

HMeeT oco6enaocT&: < y > + 17 a [ PA] !IBn!IBTC!I BApBCOM 

, a peaynbTaT nonyqaeTc!l TOn&KO B R'lei!Ke 0001. Pa6o'lne R'Iell-

KH ecex nporpaMM - 0001...0003. 

nporpRMMbl HMBIOT cnenytomHe TeXHH'leCKHe X8p8KTepHCTHKH: 

' 
X 

ln .x 
y 

sinx arc si~ ~ 1gx f(l+x) e ·x arctgx 

HoMep nporpaMMbl 0003 0004 0001 0005 0006 OOII 0012 

)lmma nporpaMMbl (n-ll 27 34 67 23 27 25 ll031 0037 

BpeMH padoThl cqeTHO~ 
970 1352 1300 qacTR nporpaMMhl B 2232 970 3590 1200 3400 

Cp6AH6M, MKCeK ••. 

Od~ee BpeMH padoTbl 
1406 1788 nporpauuhl B cpe~HeM, 2976 1326 4045 1656 1756 3856 

MKCeK • • • • • • • 

§ 2. B bt q H c n e H H e e • 

OnHcaaHe anro p HTMa 

e• npeacTaBnReTC!I B cnenytomeM BRAe: 

z [z] 2 
e : 2 : 2 (e •) , (2.1) 

4 

rue z- _x_ , [zl - 6mr 
In 2 In 2 

<lfzl <ll, 11 e lzl_ 
- 2 

'IRCTb 

DnH Bbt'lllcneaa!l e • HI 

u 
e 

121 
(eM. , cTp 423). PaanolKeRH 

lKBBHeM e • no u e 

DOp!IJlKB l,J X 10-5 UT 

BltDIO'IH'I 
17/ 

" 

Oc 

flporpaMMa naeT 33 eepa 

EcnH 6mrJKall:tnee nenoe K 

eTcn aynb; ecnH 6on&me 64 -

no CpBBReBHIO C BHRDOrH• 

HCDODb30BaRO DODHROMHBDbBOe 

6btCTpee (na 25%), naeT 6oneE 

JlDHHRee DporpaMMbl 8.11. Co6e 

2000 016 2006 'i 

2001 344 0000 c 
2002 IOI 5612 5 
2003 II4 5502 5 
2004 I06 4247 7 
2005 III 7634 I 
2006 005 OOOI 2 
2007 042 200I 7 
20IO I ?I 0000 2 
20II 002 2001 0 
20I2 026 20IO 0 
2013 002 7625 0 



raHttapTHbl9 B CHCT9M9 11C-2. 

7501 

Ncn 

f (X) 

B lf'fo 0001); 
.()pameHRH; 

7810 

<y> 

IIBnii&TCII anpeCOM 

w s ll'l&lilte 0001. Pa6o'IHe B'fell-

>HCTHICH: 

' 
arcsi~ J, tgx arctgx r ( 1+ x) 

0006 OOII 0012 

27 25 0031 0037 

l 3590 1200 1300 3400 

--
- 4045 1656 1756 3856 ) 

(2.1) 

z • x , [ z J - 61llllKaAwee K z nenoe 'fHcno, 
. In 2 ln2 

- npo6ua11 
rne lzl c z -[z) 
'f8CTb <llzl .~~. u -lzl-

2
-, lu!.<O,l733). 

nn11 Bbl'lliCR9HBII e u 

u 
e 

acnonb3y&TCII npo6ao-panaoaan&aoe npa6nalKeaae 

120 + Uu 
2 

+u ( 60 + u 
2

) 
l:!J + 12u2- u(60+u2) 

(2.2) 

121 
(eM. , cTp 423). PaanolKeaae no cTeoeaBM u npaaoA 'facTa (2) cosnanaeT c paano-

>K.eBH9M e u llO U e 

DOpll.<lK8 1,1 X 10-5 UT 

BKnJO'IBT&n&ao. Om.a6xa npo6ao-panaoaan&aoro npa6nBlK&HBII ( 2) . , 
171 -34 

a npR I ul < 0,1733 ae npesocxonaT 2 • 

Oco!Ses!locTa nporpaNMbl 

flporpaMMa aaeT 33 sepablX .O.BOR'WbiX auaxa ex 

Ecna 6nulKal!wee nenoe K 'IBCny -.!.._ M&H&we - 84, B KS'f&CTBe peayn&TaTa Bhl.<la­
ln2 

eTcH uyn&; ecna 6on&we 84 - uacTynaeT aaocT (no 26-1! onepanaa). 

I ll 
no cpaBH&RRIO c aaanorB'fHOll nporpaMMOl! B.l1. Co6en&Maaa (eM. • CTp. 22), rne 

ucnon&aosaao nonBHOMBan&aoe npa6nalKeH.IIe .<lnH e' , naaaaB nporpaMMa pa6oTaeT 

6btCTpee (Ha 25%), ,[la&T 6onee TO'fHbiJ! p83YRbTBT (38.[lBOB'fBbiX 3H8K8 DpoTBB 30), HO 

nnaaaee nporpaMMbt B.l1. Co6en&Maaa ua TPH Kona. 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2010 

20II 

2012 

2013 

016 

344 

101 

II4 

106 

III 

005 

042 

171 

002 

026 

002 

2006 

0000 

5612 

5502 

4247 

7634 

0001 

2001 

0000 

2001 

2010 

7625 

7602 

0000 

5073 

5266 

7654 

1647 

2002 

7625 

2025 

0002 

0003 

0003 

en - oooa 

7554 

0100 

1226 

1370 

2761 

5510 

7625 

0002 

0000 

0003 

0000 

762~ 

5 

EBA1 
-64 

&, ~ ~2. 
€2. 

~3 

~It 

~ "'c t..1 

-64 - f~J HeHOpMan230BSHHOe 

yxo~ npH [~] ~ -64 

[z] 

nepeno.nHeHHe npH [ i] ? 64 

!rt 



2014 0?4 ??52 0002 ?601 C,ll.BHr [1-] B nopH,ll.OK 

2015 005 ?625 ?625 0003 pn2. 
2016 005 2004 0003 0001 e., { i 12. 

201? 001 2003 OOOI OOOI e .. ~ fd i:} 2. 

2020 001 2005 0003 0003 et. + ~ r ~,_ 

2021 005 0003 ?625 0003 g,d r:j +- !ll3 

2022 oar 0001 0003 ?625 tUiCJIHTeJib (2) 

2023 002 0001 0003 0001 3HaMeHaTem:. (2) 

2024 004 ?625 0001 ?554 2 ~ li~ 

2025 005 ?554 ?554 0001 2 \ r} 

2026 026 7601 0001 0001 e-x 

202? 016 ?606 ?600 ?601 yxo.n. Ha EBP 

506 4125 6651 16?6 KOHTPOJIDHaH cyMMa 

§ 3. Bbl'nrcneaae lnx 

Onacaaae anropHTMa 

nycTb x = q· 2p , rae ~ ~ q < 1 • Toraa 

1 pln2+ lnq 
3 

lnx = 
npH 4 .~ q ~ 1, 

(3.1) 

(p -1)1n2 +In 2q npa ~<q < :V4. 

nn .. Bbi'IHCIT9HHSI In r ( r = q HITH 2q ) acnonb3yeTCH cneay~mee apo6ao-pa-

UHOH8llbB09 npH6ltHlK9HHe: 

lnr• z(c + _c_1 +~), 
0 d I + z2 d I + z 2 

(3.2) 

rae z = ~ (\ z\ < 1/5) • npa6naJKeaae ( 3.2) nonyqeao HHTerpapoaaaaeM npoaaaoaaoi! 
1 + r 

norapH~M8 no KBaapaTypaoA ~pMyne raycca c llS!Tb~ Y3ll8MR: 

In r = In I- z = f __<!{_ = z f __<!!___ = 

1 + Z ·• ~ - 1 ·I ZX- 1 
(3.3) 

6 

2 

- % I AI -
t--2 z 

TaKRM o6paaoM, 

co ·Ao ; cl 

Koa<M>unaeHTbt >. 1 u yanbt 

PaanoJKeaaR no cTeneaR 

BKllto>tRTenbao. A6comoTHaR no 

3x2-3 6• 

Oco6eaaoCTH npor 

nporpaMMa aaeT 33 BBI 

TO'IIJOCTb He nOHHlK89TCAo npt 

no CpaBBBHH~ C 8H81TOI 

nonb30B8HO nonHROMH8nbHOe 

aoro 6btCTpee (aa 10%), aae 

MeHbWe, KOTOpbte aaeT npoq: 

rpaMMbt B.B. Koaa bt aa aM 

2000 016 2001 

2001 002 ??14 

2002 0?6 202? 

2003 013 ??II 

2004 0?4 ?630 

2005 053 0003 

2006 055 0001 

200? 076 2034 

2010 026 7?61 

20II 013 2034 



,Z. 
I 

dd 2. 
r:}'-

J t- {l13 

~TeJil, (2) 

eHaTeJI:& (2) 

i~ 

Ha wP 
pon::&Hafl cyuMa 

(3.1) 

;.ayeTcH cneayromee npo6ao-pa-

_) , 

•• (3.2) 

·o liHTerpHpoBBHH9M 11poli3BOIIHOI! 

(3.3 ) 

2 
2.\ 2 

~ z l: ,\I ~ z (,\ 0 + ~ + ) . 
... 2 x

1 
Z -1 x 2 z!L1 2 2 

X 
2 

Z -1 
I 

TaJtHM o6pa3oM, 

co - ,\o 
2.\ 1 d = - 1 I= 1.2 • ( 3.4) cl • -- I --· x2 X 2 

I I 

Koa<jxpuuaeHTbt · ,\ 1 11 yanbr _x 1 <jlopMynbi faycca B3HT bi ua
131 

Paano~eHHH no cTeneHHM z neaoil 11 npaaoil 'IBCTei! (3.2) coanaaatoT ao z 1 

BKmo>mTenbHo. A6contoTHBH rrorpemaocTb <jlopMynbl (3.2) npu I zl < ...!... 
3x2..sa. 5 

He npeBOCXO!liiT 

Oco 6eaHOCTH nporpaMMbi 

nporpaMMB aaeT 33 aepHbiX !lBOH'IHbiX 3 HBK8 ln X • B6nii3H X= 1 OTHOCHTenbHBII 

TO'IliOCTb He DOHII~89TCII. npu X $ 0 npoHCXOIIHT OCT8HOB 8 11'19l!Ke 7701 ITO KOM8HAe 

7 77 7777 7777 0000. 

Ill 
n o cpaaaeauro c aaanoru'luoll rrporpaMMOil B. B. KoB!lbi (eM. , cTp. 25), rae He -

DO/lb3088HO DO/lHHOMHB/lbH09 11p116nHlK9HHe Allll ln X , ll8HHBH rtporpBMMB pa6oTaeT ae:A-

HOrO 6 btCTpee (aa 10%), ABeT 6onee TO'IHbtl! peaynbTBT (33 !lBOH'<!HhiX 3H8K8 npoTHB 30 ll 

MeHbllle, KOTOpbte llBeT nporpBMM8 B.B. KoBAbt) ; oaaaKo aaHaaH rrporpa MMa llllHHHee rrpo-

rpaMMbt B.B. K oaabt ua naa Koaa. 

en - 0004 

2000 016 2001 7602 7554 B3A1 
2001 002 7714 0001 0001 -.l: 

2002 076 2027 7701 7554 e,....,z riY Ha OCTaHOB npli1 

2003 013 77Il 0001 
~~c 

0002 q, 
2004 074 7630 0001 0003 000 0000 0000 700tp 

2005 053 0003 2034 0003 144 0000 0000 700+p 
2006 055 0001 7716 0000 w:::c ,ecnH '17~ 
2007 076 2034 2012 7544 IIY B 20I2 np~ w =0 
2010 026 7761 0002 0002 2q, 
20II 013 2Ll34 7721 7544 
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2012 022 0003 

2013 002 7761 

7544 

0002 

0003 

0001 

2014 OOI 

2015 004 

2016 005 

2017 005 

2020 401 

776I 0002 0002 

0001 0002 0001 

0001 0001 0002 

0003 7755 0003 

2032 0002 7544 

2021 404 2030 

2022 OOI 7554 

2023 112 0001 

2024 005 7554 

2025 001 0003 

2026 

2027 
2030 

2031 

2032 

2033 

2034 

016 

300 
IOO 

102 

301 

302 

144 

377 

7606 

4432 
4473 

6464 

4676 

6713 

0000 

6415 

7544 

75{1Z. 

2020 

0001 

0001 

7600 

1263 
4673 

5466 

0156 

5I63 

0000 

5520 

7544 

7554 

OOOI 

OOOI 

0001 

7601 

6II5 
1735 

732I 

5327 

2477 

0700 

6II5 

nonyqaeTCH p KHH p-I 

I - 't 

I + 't'. 

r 
z2 

p&2 HXH (p -L) e-,2 

{ r, +~) 
2: c., +d,+:zl cl1..-l. 

~X 
:SSP 

Co 
Cr 
c2 
d, 
ct2 
e..ci'L!-t 

KOHTpORbHaH CYMMa 

§ 4. Bbi'!HcneaHe x• 

OrrHcauue anropHTMa 

XY = 2 ylea:2x 

(4.1) 

log 
2 

x a 2z BbJI-IRCn st e T C SI log 
2

x H 38T8M 
yloa 2 x 

2 • llnH Bhl 'IHCIICHHH rrpHMeueHbT anro-

pJ! TMbl , ocHosa HHbt e 11a n po5Ho - panHoHanbllbiX npH6nH>KeHHHX. 

8 

nporp8MM8 ll03BOnSieT !! 

nono)KHTenbHYJO cTeneab. 

Oco6eaaocTH npor 

EcnH x ~ 0 , y > 0 

HnH x = 0 , y .<;;_ 0 , npo1 

EcnH ylog 
2 

x ~ - 64, B 

llpOHCXOilRT BBOCT (no 26-A o : 

no CpBBHCRHIO C nporpa> 

HCnonb30B8Hbl nonB80MH8nbHbl 

p8MM8 pa60T8CT npHMCpHO H8 

p8MMC aynb llp8BHnbBO B03BO~ 

neRHH BYJI>I B mo6y10 CTCIICHb, 

llBCTCSI uynb). llBHH8SI rrporpa 

2000 

200I 

2002 

2003 

2004 

2005 

2006 

OI6 

000 

300 

roo 
103 

30I 

302 

2G 

DC 

64 

65 

46 

46 

67 

2007 144 00 

2010 344 00 

20II II4 55 

2012 106 42 

2013 III 76 

2014 OI6 20 

2015 

2016 

002 

036 

77 

20 

2017 002 ou 



lyqaeTCH p WU'I p-I 

·'t 

·'t. 

(4.1) 

X npHMeHeHbJ anro-

nporpaMMa noaaonHeT B03BOaHTh nono~Tenhaoe qacno B n~6y~ CTeneHh, Hynh - a 

fi0fiO)f(HT9fibHY~ CT909Hb. 

Oco6eHaocTH nporpaMMhl 

Ecna x = 0 y > 0 , B x a qecTae peaynhTBTa norpaMMa BhtaaeT aynh. Ecna x < 0 

0 y •> .. 0 ) OpOHCXOaRT OCT8HOB B Hqel!xe 7701 no KOMHH09 

777 7777 7777 0000. 

Ecna ylog 2 x S. - 64, B xaqeCTBe peayohTBTa Bbla aeTcH Hynh; ecna y log 
2 

x ~ 64 , 

npoHCXOOKT BBOCT (no 26-l! onepanHH). 

no cpaBH9HH~ c nporpaMMOtl B.H. Co6enbM8H8 anH 
y 

X eM/ 
11

, cTp. 29), rae 

HCOOOb30B8Hbl fiOOHBOMII8nbHbl9 npa6nH)f(9HHH ansi OOrapH<jJMa H 3KCOOH9HTbl, aaHHBH npor­

paMMB pa6oTaeT npaMepao aa 25% 6btCTpee H HMeeT 6onhiDY~ TO'IHOCTh. B aa aaoll npor­

paMMe aynh npaBHfihHO noaaonHTCH B cTeneHb ( B nporpaMMe B. H. Co6enhMaaa npa aoaae­

neHHH HYOK B n~6y~ CT909Hb 0 B TOM 'IRC,'J9 H OTpHOaT9nhHy~, D K8'19CTB9 peaynhTBTB Bbi-

089TCH aynh). naHHBH nporpaM"68 anRHHee n por paMMbl B.H. Co6enbMBH8· H8 '19Tbtpe Kona. 

en - 0001 

2000 016 2014 7602 7554 E3AI 
2001 000 0000 0012 0000 

2002 300 644I 562I 6434 Q" 

2003 IOO 652I 7564 0716 0 ~ 

2004 103 4606 5220 2026 al. 
2005 301 4676 0156 5327 dL 
2006 302 6713 5163 2477 dl 
2007 144 0000 0000 0700 

2010 344 0000 0000 OIOO -64 
20II Il4 5502 5266 1370 ~;. 
2012 106 4247 7654 2761 4..":; 

r 20I3 III 7634 1647 5510 {,~ 

20I4 016 2015 76II 7554 .63A 2 
2015 002 7714 0002 LJ002 -~, IA-'=1 , ecJn'l x_)C 

2016 036 2002 2024 7554 a.:'? z ~ ITY B 2024 rrp11 .A:'>O 

2017 0Ll2 0000 0002 0002 Jt i U.: -=1 , e CJIH ~ C: U 

9 



2020 036 0000 7701 0000 ITY B Hq.7701 Ha OCTaHOB npH 2055 005 7625 
~ ... 0 

2021 002 0000 0001 0000 f.tl:o.O~ eC1U1 'J ~ 0 2056 005 2012 

2022 076 0000 7701 7601 ITY B Hq. 7701 npH ~!.. 0 2057 001 20II 

2023 056 0000 2065 7554 IIY Ha aacwmy 1! !!=- o npH ~ ~ o 2060 001 2013 

2024 013 7711 0002 0003 q,='t. (YaHTHCCa C nop~KOM 2061 005 7607 100) ·' 
0002 7607 700-t-p B 3 B.AP· (p-nop~OK ~) 

f 
2062 001 OOOI 

2025 074 7630 

144 0000 0000 700+p 2063 002 0001 
2026 053 7607 2007 7607 

w::.O 4~4 
2064 004 7625 

2027 055 0002 7716 0000 , ec11Id 
2065 005 7554 

2030 076 2007 2033 7544 IIY B fiq. 2033 npH £l. ~ ! 
2066 026 7601 

2031 026 7761 0003 0003 2.CJ. ='f. 
016 7610 2067 

2032 013 2007 7721 7544 144 0000 0000 70I 

2033 022 7607 7544 7607 no~yqaeTCH p HiH p-1 141 6302 

2034 002 7761 0003 0002 1 -~ DnH Toro, 'IT06bl npoq: 

n Hee aeo6XOAHMO BHeCTH Cl 

2035 001 7761 0003 0003 ..f+"t 

2036 004 0002 0003 0002 r 2020 036 0000 

2037 005 0002 0002 0003 i!2.. 2021 002 0000 

2040 401 2005 0003 7544 2067 000 0000 

2041 404 2003 7544 7544 

I 
~(c ... .L- • _iL_) 2070 016 7610 

2042 001 7554 7544 7554 o J~+ e.r. J.L +'llt 

2043 II2 UOOI 2040 0001 2071 061 0001 

2044 005 7554 0002 0002 2072 002 7601 

2045 001 7607 0002 0002 ~3 .. ~ 2(173 015 7607 

2046 005 0001 0002 76a5 'tJ eo~ f. X - t, 2074 076 0000 

2047 042 2010 7625 0003 -64 -r~J HeHOpMaHH30BaHHOe 2075 055 7601 

2050 171 0000 2065 0000 yxo~ B 2065 npz [ t] ~ -64 2076 036 0000 

2051 002 2010 0003 7607 [~] 2077 056 2021 

2052 026 2050 7607 0000 nepen01IH6HHe llpH f ~ J ~ 64 530 7540 

2053 002 7625 7607 7625 1t1 
2054 074 7752 0003 7601 C~BRr [ ~] B nop~Olt 

10 



l. 7701 Ha OCTaHOB npM 
.)!<.0 

:JIM~~ 0 

1. 7701 npH ~ ~ 0 

laCWIKY l!':l=-0 npH ~~0 
(MaHTMCCa C ITOpfiAKOM 

100) 

3 3 BJJ,p. (p-nOpfiAOK ~) 

)0 0000 700+p 

ecJIH 4~ 4 
.• 2033 npM q, ~! 

0 0000 70I 

TCfl p HJiH p-1 

;J HeHOpMaJIKSOB8HHOe 

2065 npK [t] ~ -64 

IHeHKe npM f t J ~ 64 

[!] B nopH~OK 

l 

2055 

2056 

2057 

2060 

2061 

2062 

2063 

2064 

2065 

2066 

2067 

005 

005 

001 

001 

005 

001 

002 

004 

005 

026 

7625 

2012 

20II 

2013 

7607 

0001 

0001 

7625 

7554 

7601 

7625 

7607 

0001 

7607 

7625 

7607 

7607 

0001 

7554 

0001 

7607 

0001 

0001 

7607 

7607 

7625 "J 
0001 

7554 

0001 

0001 . 

! q 'l 
~~ \ t} 2. 

b2 1" tdl; }t 
~4 "~"lt.fl. 

g4{~j .. It: 13 

2H~l 

016 7610 7600 7601 yxo~ B ~C-2 , OTTy~a - B OC­
HOBEYJO npor paMMY 

141 6302 7270 6616 1\0HTpOJII>Hafl CYMMa 
llnH TOro , 'fTO Obl nporp&MM& MOrna B03BOAHTb OTpHil& TOnbH blO 'fHCna B u e ny iO CTeneHb, 

D Hee He06XOilHMO BHeCTH c nen yiOIIlHe H3MeHeHIIH: 

2020 

2021 

2067 

2070 

2071 

2072 

2c:J7'J . 
2074 

2075 

2076 

2077 

036 0000 2071 2067 

002 0000 0001 0001 

000 0000 0000 0000 

ITY B 2071 nplii 1! ~ 0 

MeCTO ~fl KOMaH~!:I CMeHbl 3Ha­
Ka 'a 'X'~ 

016 7610 7600 

061 0001 2007 

002 7601 2007 

015 7607 0001 

076 0000 7701 

055 7601 7721 

7601 YXOA B ~C-2 , O TTy~a - B OC­
HOBH YJO nporpaMMY 

7601} 
7607 

nonyqeuliie uenotl qacTlii y 

0000 ~-: 1 , ecm1 ~ - uen oe 

0000 YX0/1. Ha OCTaHOB nplii H611,6JIOM ~ 

0000 ~ ... J. , ecn11 ~ - qeTHoe 

036 0000 2024 0000 

056 2021 2024 2067 TIOCb!JIKa KOMaHAJ:I C~l6 Hbl 3HaKa 

530 7540 1374 2410 KOHTpOJibHaH CYMMa 

II 



§ 5. B bt q a c n e a a e sin x 

Onacaaae anropHTMa 

llnSJ Bbl'IHCneHHSI sin X CBOAHM apryMeHT K 0Tpe3Ky 

(-..!!._, .!L J , sin x = ( -l)N sio(x -Nrr)=(-1) N sinrr(..L-N)=(-l)N siolTZ, 
2 2 1T 

(5.1) 

rAe N = [ ~] - 6nHlKal!wee K ...!._ nenoe 'IHCno; 
1T 1T 

z =-;- -N I T.!l. I z I ~ ~. 

llnSI Bbl'IHCneRHSI sin 1TZ HCllOnb30BHH nonHHOM OAHHHHAilHTOI! CTeneHH
1 

AH!OIIlHI\ 33 

BepHblX ,llBOH1:JH biX 3H8K8 sin X ! 

sin rrz = a z + a 3 z 3 + ••• + a 
11 

z 11 = Q( z). 

Koa<jxpanaeaTbl nonaaoMa 

nonHHOM Q (z) = 

a 1 = 1T = + 3,14159265358, 

a 3 =- 5,167712768889, 

a = 
3 

2, 550 1634 18985, 

a 7 = - 0,599253 112653, 

a z 0,082054060945, 
9 

a 
11 

= - 0,0070337087737. 

zP(z
0
) _ _§_r• (z), 

22 11 

(5,2) 

rAe 
2 

zP (z ) Ill 
- nonHHOM , KOTopbli! ucnonhaoaan B.B. KoaAa (eM. , c Tp. 31) AnH Bbt-

• Koa<jxjlanaeHT np11 z B nonHHOMe zP(z 
2 ) oTnaqancH OT " aa ~IHcneHHH sin X 

6 X 2-34. 

1~ 1 (z) - llOllHHOM '"le6blllleBa, HHUMeaee yKnOHSI!OI!lHliCH OT 0, npUBeAeHHbll! K OTpeaKy 

[- }l ; + ~ ]. 

Oco6eaaocTH nporpaMMhl 

no cpaaaeHHIO c aaanoraqaoll nporpaMMoli B.B. KoBAbl AaaaaH nporpaMMa Kopoqe aa 

o.n HH KO.ll H HMeeT H eCKOnbKO ny'tf:WYlO T01:JHOCTh B brtiHCJJQHHSI sin X 

en - ooo5 

2000 016 2007 7602 7554 E3A1 
2001 271 7147 5406 4471 a., 
2002 075 5200 5765 5042 Cl~ 

2003 300 4626 4246 7216 Qr 

12 

• 

rne 

2004 102 5063 

2005 303 5125 

20C6 102 6220 

2007 004 0001 

2010 041 0001 

20II 002 0003 

2012 002 0001 

2013 055 0003 

2014 036 200I 

2015 015 7712 

2016 005 0002 

2017 005 OOOI 

2020 201 0003 

2021 II2 0004 

2022 005 0003 

2023 016 7606 

166 5415 

Onacaaae anropHT> 

ApKcaayc Bbi'IHCnHeTcH n 

arcsinx = ! 

2 
X 

n 

11Tepauan no <J>opMyn;, ( 6 

ucnonh30BBHbi TPH nepBbiX qne 



-1) N sin 112 , (5,1) 

Ia.llnaToA cTeneee, llBKJDIHA 33 

) . (5.2) 

Ill 
( CM, , CTp, 31) ll.IIS! Bbl-

OTnHttBnCH OT " Ha 

2004 

2005 

20C6 

2007 

2010 

20II 

2012 

2013 

2014 

2015 

2016 

2017 

2020 

2021 

2022 

2023 

102 5063 

303 5125 

102 6220 

004 0001 

041 

002 

002 

055 

0001 

0003 

0001 

0003 

2740 

6747 

7732 

2006 

7752 

7752 

0002 

7721 

036 2001 2016 

015 7712 0002 

005 0002 0002 

0003 

2002 

2017 

0002 

5020 

1263 

5042 

0001 

0003 } 
0002 

0002 

0000 

Cls 

C'\5 

a, 
2 
:n-

B~AeneHHe 6nH~a~wero ~eRoro 

nonytieHHe 2 = .! _"' 
~ 

~ o:.l , lleTHOe II/ 

0003 I.e ::c t Het.LeTHOe N 

0002 UeH.HeTCH 3HaK y l 

0001 ~2. 

00031 

0003 J 
0001 

0001 

005 

20I 

II2 

005 

016 

166 

OOOI 

0003 

0004 

0003 

7606 

5415 

7600 7601 

1036 3727 

E3P 

KOHTpOnDHa.fl CyMMa 

T 0, rrpHseneHHhiA K oTpeaKy § 6. B hi 'I H c .n e H H e arc sip x 

IHHBSI nporpaMM8 KOpo'le R8 

0 X • 

E3A1 
a., 

Cl~ 

o.,_ 

• 

rne 

0ITHC8HHe anrop HTMa 

ApKCRHyc Bbi'IHCITS!eTCSI no <jlopMyne 

n 

arcsinx = sigp x2 arcsin I x n I, 

2 
X 

n 
2( 1 + V 1 - X ) 

n·' 

( 6.1) 

(6.2) 

2 -ra 
YlTepaURll ITO <jlopMyiTt (6, 2) 38K8H'IHB8!0TCSI , KOrJla Xn <;_2 • nrrSI B bl'IHCITeHIISI arcsinlxnl 

ucnonhaoBaHbi T p H nepBbiJ< 'lrreHa pRna Tel!nopa : 

13 



I 

arcsin:z•:z +!_ + __2_,.& • ~z(2+ ..lz'+_!_z• ), 
6 «J 3 20 

TaKHM o6pa3oM, 

D•l 

arcsinx • sienx! lx 1(2 +...!.x• +....l. x 4 ). 
D 3 D 20 D 

(6.3) 

(6.4) 

nporpBMMB ABeT 3 3 BepHbiX ABOH'lHbiX UHcjlpbl 

/1/ 
pHTM H3M9H9H no cpaBHeHHJO c npuBeAeHHbiM B 

arcsin x Onui:auHwll BbiWe anro-

c nen&JO co!tpameHHH speMeHB cqeTa, 

0TnJPIH9 COCTORT B TOM, "'TO Mhl Bb1\fHCnH9M X 2 • /1/ 
00 X D •l 1 8 B - X n 00 XD •l J 

'ITO Tpe6yeT HB KBlKAOl! HTepanHH AOfl4>DHHT9DbHOrO YMHOJKQHHII H H3BD9'l9HHSI KOpHSI, KpoMe 

Toro, 'IT06bt H36eJKBTb noTepu TO'IHOCTH, KorAa I xI 6nH30K K 1 0-1 xl• 2 '"-2 -••), 1-x• 
HB n epBOil HT9pBUHH B bl'li!CDSI9TCSI, KBK (1-x)( 1 + X) , 

Oco 6e nnocTH nporpaMMbl 

no cpaBH9HHIO c BHBDOrH'IHOll nporpBMMOl! B.H. Co6en&MBHB (eM. 
Ill 

, CTp. 35) ASH-

HB>I nporpaMMB pa60T89T 6 biCTpee DpHMepHO HS 25%, ASQT 60DbliiYJO TO'lHOCTb ( 33 ABOH'IHbiX 

3HBK B BM9CTO 30 a
111

); OAHSKO ASHHSSI nporpaMMa ADHHHee HB TpH KOAS , 

en - 0006 

2000 016 2002 ?602 ?554 :oaA1 3 
2001 0?6 4631 4631 4632 2'0 
2002 055 0001 ??12 0003 ~"'~ 
2003 OOI ??61 OOOI ?544 H~ 

2004 002 ??61 0001 7554 1-x 

2005 005 0001 OOOI 0002 >l't. 

2006 005 7544 7554 0001 { -~'" 

2007 056 0000 2015 oouo 
2010 044 0001 0000 0001 f{:"i2. 

20Il OOI 7761 0001 OOOI 1 
2012 026 7761 0001 OOOI '2(~-dl-~t) 

14 

rne 

2013 004 

2014 002 

2QIS 026 

2016 531 

201? 005 

2020 001 

2021 005 

2022 001 

2023 044 

2024 005 

2025 406 

2026 0?5 

202? 016 

?53 

OnHcaHHe anrop : 

nn>l Bbl'lHCD9HHSI tg X 

N=[~] 
" 

[ " n -4'4 

-6nHlK 

Torn a 

~ .. { 
nn>l Bb!'IHCD9HHSI tg 



_3_z • ) . (6.3) 
20 

• ) • (6.4) 

in x OnataBHbll! Bbrrue anro-

b iO coxpameHHH BpeMeau C'!eTa. 
2 /1/ 

Xa .. t • 8 B no x 
a-t J 

- X 

KeHHll H H3Bne'leHnll xopa11. KpoMe 

aaox x 1 (1-l xi- 2 " 12
_ 2 "

2
\ 1_x2 

MbMBHa (cM./1/' CTp. 35) IIBH-

• 6onh llJYIO TO'IHOCTb ( 33 IIBOH'IHbiX 

nee na TPH xoua. 

~sA1 
2'0 

~Y!Je 

H:~t 

1-.x-

.Jt' t. 

{ -~,_ 

rue 

2013 004 0002 0001 0002 'r..t 

2014 002 7?61 0002 0001 
2. 

f-~ 

2QI5 026 7750 0002 0000 
1 -1'1 

lb ;i. I eon~ 2.; ,.2 

2016 531 0000 2010 0001 

2017 005 2001 0002 0001\ 

2020 001 OOOI 7765 0001 l Q+i~+~oX: =P(x .. ) 
2021 005 0001 0002 0001 J 
2022 001 7762 0001 OOOI 

2023 044 0002 0000 0002 1 ·~1 

2024 005 OOOI 0002 0001 

2025 406 0076 0001 0001 

2026 075 0001 0003 0001 npHCB06H~e aHaKa 

2027 016 7606 7600 7601 ESP 

753 0143 7764 3567 KOHTPOJll>H8H cyMMa 

§ 7. Bbi'<HcneHHe tgx 

OnucaaHe anropHTMa 

llnll Bbi'IHCneHHll tg X apryMeHT CBOIIHTCSI X OTpe3KY 

N = [~] 
1T 

[-4-, ~J , tgx = tg(x -N..!.) = tg.JL(h. -N), 
.. .. 2 2 1T 

2x 
-6nH)I(al!mee x 

1T 
u enoe 'IHCno. 0 6oaaa'IHM z = ~ - N , lzl ~ )\ , 

1T 

Torua 

{ 

1T tg
2

z 

tgx = __ 1_ 

tg-}z 

, ecnH N = 2k , 

( 7. I) 

, ecnH N = 2k + 1 • 

llnll Bbi'IHCneHBll tg 1z 
/4/ 

Hcnonb3yeTCll paano)l(eHHe s uenay10 upo6b (eM. , c Tp.120) : 

tg X 
X 

=-
1 - 3 -5-7-9-11 

(7.2) 
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ll&JO mee 88 B9pBb1X llBOB'IHbiX 3H8Jt8 tgz <I z I < ..JL ) • .. P83noJKaBHa { 7, 2) npaseneao 

X BBny: 

rna: 

11 c c c 
tg 2 z .. z ( __::._j._ + -..:.L + -----'- ) • 

c 1 - - 10,6617555029 > 

c 2 - - 1,2782416632 ' 

ca - · - 1,4840180586 , 

Ocot5eauocTil nporpaMNbl 

z2+d1 z2 +d2 z 2+ !Ia 

d 1 E - 74,866722903 

d2 - - 1,0000002640 

d a • - 9,2430710924 

{7.3) 

/2/ 
no cpaBBQBBJO c auanorB'IHOA nporpaMMOA B.H. Co6enbM8Ha • OCHOBSHHOII aa no-

nBHOMBanbHOM Dpat5nBJK9RBH B llSJOmeft 30 B9pBhiX llBOB'IBbiX nacjlp tgz , ll8BB811 nporpaM-

M& B b1'1Hcnii9T tg X C 83 BepBbiMB llBOR'IHblMB JtRcPpaMRo Jlnaaa nporpaMMbl H BpeMII 

C'leTuoA 'ISCTR Taxae JKe, KSK y JlporpaMMbl B.H. Co6enbMaaa. 

2000 016 

2001 304 

2002 301 

2003 301 

2004 307 

2005 301 

2006 304 

2007 301 

2010 004 

20II 041 

2012 002 

2013 002 

2014 005 
2015 201 

2016 404 

2017 001 

2020 II2 

en - 0011 

2010 7602 

5251 3214 

5057 4625 

5570 6747 

4533 5703 

4000 0002 

4476 1636 

4000 0000 

0001 7756 

0001 7752 

0002 7752 

0001 0003 

0001 0001 
0003 2004 

200I 7625 

7601 7625 

0002 2015 

16 

7554 

7403 

1472 

2421 

0653 

1560 

4071 

0000 

0001 

0002 

0003 

OOOI 

0003 
7625 

7625 

7601 

0001 

£sA1 
('I 

cf 
<!; 

d, 

dz. 

dl 
-i 

2.:t 
'Jl 

:e 
~2 

3 ~· 
r_ z'-+d; 
hi 

2021 

2022 

2023 

2024 

2025 

005 

055 

036 

004 

016 

704 

Onacauae anro pH 

flpe JKAe a cero apry Met 

flocne 3TOrO M HOrOKpaTHbiM 

a pryM9HT DpHBOAHTCH K HHT 

9TCII Ap06HO-p8UHOH8 UbH09 

ASJOm ee 33 BepHbi:X ABOH'IHl 

Jlna n puaeneHHH apry> 

p 8 3 0 B8HHII ( 8.2). 

Jlpo6Ho- paUHOH8Ub HC 

npoR 3 BOnHBR a pKTa HreHC8 H 

MM: 

arctgz = Y. 

= z (~ 



PaanoJKeBHe ( 71 2) npBBeneBo 

- ) . 

1722003 

0002640 

0710924 

121 

(7.3) 

aua 1 OCIIOBHIIHOA ua no-

cjlp tgz 1 nallllaB nporpaM-

Ha nporpaMMbl H BpeMB 

£3A1 
C', 

c£ 
(\ 

cl, 

d.~. 

d3 
-i 

3 >-+--- 2. +d -
""-1 ' 

'r 

2021 005 7601 0001 OOOI -t~ ~ 2-
' 2 

2022 055 0002 7721 0000 

2023 036 0000 2025 JOOO 

2024 004 2007 0001 UOOI 

2025 016 7606 7600 7601 

704 6631 3535 I II6 

§ 8. B bl q 11 c n e u 11 e arc tp 

On•cau11e anro p ii TM a 

npe l!Ule acero apry MeHT nena e Tc H nono>KHTenbHbiM: 

arctgx =signx arctg lxl _ 

n oc n e 3TOI'O MHOI'OKp 8THbi M n puMeHe HHeM !Ipeo6pa30B8HHSI 

arc tg x = arctg ?\ + arctg( 2 - _5_ ) 
X + 2 

E3P 

KOHTpOJII>HaH cyMMa 

(8.1 ) 

(8. 2 ) 

apr y MeuT n p u aonHTC SI K uuTepaany I xl < 0, 28 , H anSI Bbl'lHcneuHH apKTaureuca ucnonb3Y -

eTC SI npo6uo - panuo u anbuoe npu6n u>Keuue 

~+~) . (8.3) 

d
1

+ x2 d
2

+ x2 

na10mee 33 aep RbtX nBOH'lHbtX 3HaKa arctgx. 

nnSI n pHBeneHHSI apryMeHTH K I!HTepaany I X I < 0, 28 Tpe6yeTCSI He 6onee Tpex npeo6-

pa30B8HHll (8.2). 

llpo6uo - pan HoHanbuoe npH6m<>Keul!e ( 8.3) nony'!eHo cnellYIOmHM o6pa3oM. CHa'lana 

IIP9H3BO!IH8SI apKTBHI'eHCH HHTer p!!poBBIIHCb IIO KBanpaTypuon cjJopMyne r aycca C 5- IO y31IB -

arc tg z = ?\ / __ dot" _ _ 
- z1 +( 2 

2 

2- I \ --- -
2t=.a +z2x2 

I 

= z <-4 + 
At A ' c ' 

---- + ~) = z( c' +-c_,_ + __ 2_), 

1+ z 2 x i 1 +z x2
2 

° d'
1
+z2 d~+ z2 

17 
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38T9M K09(jlcj>HUH9HTbl c' 
I d'1. BapbHpoBanHCb THK, 'IT06bl :yM9HbWHTb M8KCHMYM 

norpemaocTH, KOTOpblll AOCTarancst npa caMbiX 6onbmax aaaqeaastx apryMeaTa { I zl • 0,28 ) , 

11a-aa =oro 4>opM:yna (8.4) nasana TOnbKO 29 sepsblx liBOH'IHhiX asaKoB; nocne non6opa 

K09<J$HUH9HTOB TO'IHOCTb cj>opMynhi {8.3) COCT8Bllna 33 liBOH'IHblX 3H8Ka. 

Ko scPci>HIIaeaTbl AI H yanbl X I 131 KBaApaTypaol! cl>opMynbl faycca B311'rhl aa • 

Oco 6e aaocTa nporpaMMbl 

flporpaMM8 !189T 33 BepHbiX ABOH'IHbiX 3H8K8 &rctgL 

flo cpasaeHHJO c aaanoraqaol! nporpaMMoll B. H. Co6enLMaaa {eM. 1 11, C'rp. 37), r ne 

HCliOnb30B8H npyrol! anropHTM npHB9A9HHH apryM9HT8 K MHnOMy HH'r9pBany H DOnHHOMHHnb-

aoe npa6na>Keaae nnR arctg x B 9'1'0M M8nOM HH'r9pBane, li8HH8SI nporp8MM8 p800'1'89T B 

TpH paaa 6biCTpee, ao oaa nnaaaee nporpaMMhl B.H. Co6enLMaaa aa Tpa Kona. 

en - 0012 

2000 016 2001 7602 7554 BSA1 
2001 003 0001 0000 00(2 1." I~ 2-

2002 056 0000 2007 7544 0-'t s 
2003 001 00(2 7762 7625 ?+2. 

2004 004 2(23 7625 7625 _§_ 
~"f-2 

2005 002 7762 7625 0002 i!~'2- _£_ 
21"2 

2006 001 7544 2031 7544 s-+ O)tt~ i ~ 3 

2007 003 0002 2024 0000 w=L. ecJIH 
I 

l ~ 1 < o,'Z'l 

2010 076 2024 2003 0003 e..-'1!' 

20II 005 0002 uoo2 7554 ~2. 

2012 401 2025 7554 7625 c4 +";!2 

2013 404 2027 7625 7625 c,· 
a. +re. 

2014 001 7625 0003 0003 L.,. s_,....,z:_ 
"'' ~2 2015 II2 0001 2012 OOOI 

2Ul6 005 0003 0002 0003 2·2 
2017 OOI 0003 7544 0003 <! L T s ·: a.."t~~ 1~1 

2020 055 0001 7712 0002 rrpMCBOeHHe 8HaKa 
2021 075 0003 0002 OOOI 

18 

. ._ 

2022 016 

2023 103 

2024 077 

2025 101 

2026 102 

2027 077 

2030 101 

2031 077 
441 

Onacaaae anr opn:1 

Ecna lx I :> ~ , TO 

f(l + x · 

!181011!99 H9 M9H99 33 BepHbl : 

flpH x > \\ n:cnonb3: 

r l l + 

rne n -6nalKallwee uenoe 

9TCSI cj>opMyDH ( 9.1 ) • 

Ecna x < - ~ , Tl 

r 

rne n - 6nn:lKa Awee ue1 

nnst Bbl'IHCD9HHR fll ; 

nyqeao cnenyJOII!HM o6paao~ 

aosau B uenay10 npo6h no > 



~6w YM9R~WHT~ MHECHMyM 

aasrx apryMeaTa ( 1 zl .. 0,28 ) . 

b!X 3H8KOBj DOCne DO.QOOpa 

>IX 3H8K8. 

lbl raycca B3liTW H3/S/ 

Ill 
aaa (eM. , CTp, 37), r.Qe 

y HRTepBany H DODHROMHan~­

'18>1 nporpaMMa pa6oTaeT B 

IRS H8 TpH KO.QH, 

~2 

ttiai~s 
, J... ecJIH 

2. 

. I 
l>tr<o,H 

2022 016 7606 7600 7601 B3P 

2023 103 5000 0000 0000 5 

2024 077 4365 1563 6153 e., 

2025 101 4714 3557 5655 d, 

2026 102 7035 OII4 2075 dl. 
2027 077 4601 1056 1652 C'r 

2030 101 6572 7566 7164 ~t 

2031 077 7326 1470 1261 (l)tt~! 
441 1622 0254 6267 KOHTpOJU.HaH cyYMa 

§ 9. Bbl"IHCD9HH9 f(1+ X) 

0DHC8HH9 anropaTMa 

Ecna lx I~ I' , TO HCnODb3Y9TCH .Qpo6ao-paUHOHBDbHOe npa6naJKeaae 

k~O p k X 

k (9.1) 
f(l+x) • 

i q k X k 
k~ 0 

.QBIO!Il99 He Meaee 33 sepHb!X .QBOH'IRblX 3RBKOB f' ( 1 + X ) • 

npH X > I' HCnODb3y9TCH COOTHOW9HH9 

fl1 + x) ~ x(x - 1)-· (1+x-nJfll +x- n ), 
(9.2) 

r.Qe n -6nHJKal!wee uenoe K x ; I x- n 1-:;. ~'· nn11 Bbi'IHCD9HHII f( 1 +X- n ) npHM9R9-

9TCSI <jJopMyna ( 9,1) • 

Ecna x < - I' , TO HCnOD&ayeTCH COOTHOW9RH9 

f(l+x+ n) (9.3) 

(x + 1)(x+ 2) • • • ( x + n ) 

r.Qe n - 6naJKa l!wee uenoe K - x ; I x + n I ~I' • 

nnH Bbl'IHCD9HHSI fll+x+n) npHM9HII9TCSI <j>opMyna ( 9,J), npH6DH)(C9HH9 (9,1) no-

/1/ 
nyqeao cnenyJOlllHM o6paaoM. OTpeaoK pH.Qa ann r ( 1 + x) (eM, , cTp, 949) 6hin npeo6pa-

/4/ 
aosaa s uenay10 .Qpo6& no MeTony BacKosaTosa (eM. , cTp. 31). 3aTeM 6wna sanTa 
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13 - ;: ll0.0XO.Olll!I8SI .opo6b H TOlKLl9CTB9HHbiMH npeoop830BaHHSIMH llpHB9.09H8 K BH.Oy ( 9.1), 

Ocot5enuocTH nporpaMMw 

Ecrrn x > 20,4, nponc:xo.onT aaocT 11a onepanHH 0,5, 

Ecrrn x - oTpnnaTerrhnoe nerroe qncno, rrpoaaofi.oeT aaocT aa onepanan 04. Ecrra 

x < - 21,88, B xaqecTBe peayrrhTaTa nporpaMMa Bbi.O a eT ayrrh, 

161 
no cpanneu•no c npor paMMo ll B.n. KaTKona (eM, ) , r.oe ncnorri.aoaaao norrHHOMnarrh-

Hoe rrpiiOllBlK9HI!e !IllS! r (X) ' .0BHH8R nporpaMMa pa60T89T H9CKOllbKO ObiCTpee, .oaeT ro-

paano OOllbWY!O TOqHOCTb ( 33 !lBOHqHbi:X 3 H8K8 llpoTHB 22) , Kopoqe ll0Cll9.0Heli H8 13 KO!lOB 

11 He naeT HeRylt<HbJ:.: asocToB, xoraa x - 5orrhrnoe oTpnnaTerrbHo e qncno. 
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005 
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004 
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016 
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2001 
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0002 

0001 

7764 

2023 

0000 

OOOI 

0002 

0001 

7761 
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7554 

2032 

0005 

7544 

0002 

7606 

5457 

en - f'(l+ x) 

7602 

200lt 

OOOI 

7761 

OOOI 

2002 

20II 

7761 

0001 

7764 

2007 

OOOI 

7544 

0001 

7554 

2013 
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0001 

7600 

15'+7 

20 

7554 

0002 

0002 

0001 

0000 

7544 

0000 

0001 

0002 

0000 

'7554 

7544 

7544 

7554 

7554 

0001 

0001 

0001 

7601 

3II5 

E3A1 
f7Q 

a~ ....,a. 

X-l~:e 

w=c rrpH 

p, ~P" 

:l:+i -r:e 
.s.. ~<:\. 
:x.~t. 

' )t~2 

w =c IIPH -:r: + ~ ~ o 

C:k=i,.. Q 

~cp 

p~ +-x'l' ...,.<? 

-x:·Q. 

(\ ~ ·O:Q~Q 

'i' 
Q 

cp 
a--=r(t..-'1:) Q -

E3P 

p, 

~ 
11 
~ 

2024 

2025 

2026 ~ . 
~ 

2027 'l 

2030 

2031 

2032 
2033 • 
2034 l 

2035 'l . 
2036 ; 

2037 • -
' 

I. Bn5nnoTexa cTanaapTawx r 

2. K. naanOJJ.I. npaKTHqeCKH9 

s. B. H. Kpbtrroa. npH6rrHll<ean 

4. A.H. XosaacxH fr. D!JHrroJKel 
ro anarrH38.. fHTTn, 

5, H.C. fpaarnTella , H.M. Phi: 
<I>HaMaTrna, M., I 96 

6. B.n. KaTxoa. CTanaapTaaH 

,.! , aet~BI:IIts ..... .;.'WJJ~-:Ja::J·• 



HlaBHliMH OpHBe.QeHa K BH.Ily ( 9,! ), 

[HH 0,5. 

>il!leT aaocT ua onepauHH 04. Ecn11 

:a B biABeT ayn&. 

/61 
) , rae ncnoni.aoaazw nonHHoMHanb-

a6oTaE!T HeCKOJTbKO 6biCTpee, .naeT ro-

22) , Kopo~e nocne.naeA aa 13 Konoa 

OTpauaTen~>aoe qHcno . 

) -
554 E3A1 
J02 f7Q 

J02 <l'lt-'! a. 

)QI X-1 _,.~ 

)00 <.u =c IIplll )t~i 

i44 p, .... ~ 

100 

tO I 1:+i .,~ 

02 .s... ~CI. 
:X.•L. 

00 w =o rrpH -:1:+~~0 

54 Ck=i -=t Q 

4-4 ~cp 

4-4 p.- + ~rp ...,<? 

54 xQ 

34 'l~ -t'XQ~Q 

)I 

JI '? 
Q 

li 'P a Q-= r (1 .--r j 

II E3P 

5 p, 

2024 301 5620 7305 2436 Ps-
2025 304 5035 6II6 6330 p~ 

2026 306 5370 0254 1541 P& 
2027 310 4707 4174 2357 Pt 

2030 3II 5262 li262 5243 P1 
2031 312 4133 43II 7172 Po 
2032 303 6273 3423 1264 q.~ 

2033 303 74II 7503 5026 q.4 
2034 107 7030 3013 3257 ~J 
2035 302 6333 III? 5154 4~ 
2036 312 5054 0415 0076 Qt. 
2037 312 4133 43II 7172 4o 

257 7724 6354 0705 KOHTpOJIDHaff cyMMa . 
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