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dzG NHo NAg Dz @Gko,
g GDnp dzé¢ NA Dm pPNGDZ ¢ GDZ
NGDzTG AN G @N NG &Y G PBzj Pgi DA DA
G (D3 ARF PARIDZ;
&NGga

0 03 dz3 £a
g0 H3IGO g H3  aNgDz GG aHGGaze30 NOEH , P 3NDA DA
D DD @h(Eps 3404k,3) DA D 3 DaDGy dz3-Da Dz

&NGJg a

k HG A 3 F - 35A H(u3)/85 B D N 3 N A

Z XN A o e & A

G N HIG

NGea&] G D73 dz3 D:

gGPNHG3NA nj Go

KgHGKG. U

gGPNHG3INA QG

dzG OKo 003d:

§QH3EO4 G HE AR &PZ dzpL]

DA DG 3 DZdz3DA DG goHoAGQOeN K p-OZpod#dkdokiNGe] 3

Dz3 dz3 Da(De3+40k,-5), ki Z.

o1
=-3smn —x
Y 2

y=—3sin%(x—3)

ACHMITOTEI
y=3
y=-3

y= —3sinl(x—3)—2
2
e ACHMIITOTEI

y=1
y=-5

i3p. 6. | wGA3y5-3£iﬁgz; ﬁ5{3=3-38|n;(x 3), y:-3sin%(x-3)-2

aNGJ g GOKQ Qo Dz 3NGk: gGDmaae«;mmq)aeegrdeN@GG]:[azgimz%
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a%m,gg, ni z; DZ3 dz@%&m-—o, ni Z.
3

(ZiG/l%gcost UQ3DGo Dz k HHGA 3y =

3

2

T:%:p, DA 95%7?\1282“2; DZdeZZ@%,D%
¢

Q
o, nl Z.
Y
1.2
0 —  y=cosx
08 ACHMIITOTBL
06 y= ].
0.4 y — _1
02
> cOS
0 > y=— X
2
0.2
3
o4 —  y=—cos2x
2
0.6
— Acumnrorts
0.8
3
1.0 )7 = E
a2 3
Y="»

a3p. 7. | ruéi\fsygco@ﬁqq:%g@x, :gcoszx



12 | Modern European ResearchesNo 3 (ii.1) / 2021
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o P 3 3 3 o
g GDa ae@lqzzos(z- 2x)—5cos(- (2x- 2))—§cos(2x- 2)—Ec052(x- D). UQOK 3k Go Dz k HJX

A3] g GpDd Qdzg 3y=§0b5®>1) AZE 0 Q3dz3 An TKog HGIOG] P § DA Dz
%+2pn,§g, ni z; DZ3 dz@%,@z/—?,- §g, ni Z.
C 2=+ C 2 2=+
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logGea] G g Hip Gg HLG O GK Gdz3 3 Rwéé@wém;oﬁ& )G E3
1 1. 2 1. 2 1.82 6 éza P
=tgx- y=—tgx- y=—tg=—X- y=-—tg—x- y=-—t X0- —-—t
y=tgx- vy 29 y 293 y 293 y gge39 y g% 208

1 2.6 p

=- 18 - Sx8+2
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Some methodological aspects of the presentation of the topic: "Solving the assignment problem".

Abstract. One of the topics in the study of the discipline "Game Theory and Operations Research" is the
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Li PNGNAQ pHQKGIRONRPE Ho o dz3é GOoGea dzG g Gp NI
N HE & Do HidzGk G g HIGP NHIGdzp NK G:: gHJeDsz, ko GDp NH3 &0 P
GDX o gHa J KGNo HdzZ GdzGK. LINGHIG3 D NGQ HGo Gy HGdz Q
AoJ N3KdzG 3 JapNHG Ho OGNA d ¢DPA CHPENALZANE) GHGONGSER0
Gy GpdzGKGdz39 QD2 JH3IDndzodz3é PKG3IPNK J KGN Hdz3 Ge
QGa&. UGQoHOQOGdzZ30 PNGNAZ gGDDHOdzG PNNnQodzZNGDz 3 ¢gH

I DE&eoKaog pDAGKG
] KGNo Hidz3 Gdz, GDX ¢ § UG, dzGHIDG, ¢ HBDRYGOGHAKES dgiRK GH
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LiK o Qo dz3 o

Lip o Dz GQDZBQGNQDEDZ QSgDZBDzG G KaDQQDz NQadz3aeQDJ
Qo DD dz3 & ngzeN33 gl—UQGgI-UGQGKGdz3 gDGP] GPN3 3 gH
GPQKG3 3 AodNHIGDAdzG3 pP3DDnpNH33, G NGj Qo gGKGFE
QO&Np& K HGDi GAj rpHIPBGEIED GHNG@BANHZ 3 3 pdzGgQodza No
KKoQEdzza 4 §Gd&2 N33 3 DpNGQGA Ka®3pDpdz3e.

UpPNGdzGK3DPe dzG ¢g 6§ 6K GHz6 Bn 3¢ Hbzf A HIGdzp NKG K G H
dz39 HQONDANGNG ¢§GPDDHQGKGNQDAdzGk G Ka&3pDdpdz3e O
PNGNGAMRGEDH G3 (GQG&o3. 06a HGPPDLENH3IKGo Dz g HIGP N
GDX Qg gHIG3e&oP] 33 D NGO Ho@odz3& ¢ GPNGKDD dzdzG3 oGO

Uk HIGdzZZ &0 dzZ38 ¢§G gH3Dm dzo dZ3E aNGk G D NGOG D&k i
d2@ N3& GDXogHa dzGQ ¢gGDd Dz K ¢ HGEG IO 2di@IAG K HGD:
HGD P DGNHQ dzZ3&8 PGGNKQNPNKNEGokG NoGHo N3a&opj Gk G
] HGN] Go 30D&L0odz30 NoGH33, dzo OG] GoaKGoDz No GHu
POGNa3 DGNoH3GDZ J GNGHAa3 DGQdzG 30DGO3INA 0G GO
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U g Ho Qo D KzZ3 N o Hidz3 G dzG K

T KGNo Hidz3 Gdza §abDZh GgHo QoDddza U3DAE& DDz |j GDZ3 Dz
g 3DZ5 09 dz33 K DLNQDLN3ZT o, DZD?GQIZSIQ, A303] 9. 0Oa
@odz5E koGDm NH3Z&opP] 34 0GQGa& K NHEA&DD HdzGDz § LGP N

UgHo Qo Db dz30 | KGNo Hdz3GdzGK 3 34 GH3AD

U g Ho Qo DD dzKG ND .Hudz3 GdzGDz dzGoaKGo NpeR*Ko KN BN G HG
KagHGdz (@iGgxBp G4§Gj 3Dz Gy HGo GDz DZE § G 3R*Kdio pPHI GREI®P |
KZ3O0pg=aDbti ©j+d K T KGNo Hdz3Gdza D& QdzG dzo NGDA] G pJ
dzG 3 nDazGOGNA dzG QQ3PNK3NoDAdza¢ &3pD%.

T HGDD NGk G, dify HaEcOHRINEKGZGK Gg HQ Q@ DD dzG 85 Gg o
§ 3 dzG HidzG & GngHﬂBGE@@DNGKDEE@Ge g GHio JfKHEN ¢ Hidz3 G dzG |
aNGga 0GOGNA aNn GgoHGAZE, OGPNGNGa&dzG Gg Ho Qo DZ
Dmp dzN (3K k) , gGNHo g GKGNA KagGDAzp dz30 O3pNH3gnN3K
No DA dzG p D6 kZe=ljj k,k iki=jji =kik=4jk

q0 @ bt cj+dk¥x yi # tky + =

—ax fayi azj atk +

+bxi -by kzk bt +

+Ccxj -cyk €z cti +

+dxk +dy] dzi dt =

=(ax -by ez dt) (ay bx+ct dz)i-(az Bt cx- dj)t (at+ bz eyxp«

5 §GNHo § GKGNA KagGDazo dz3¢9 npDLGK3E pPGkDLPGKG.
Qo dz3 ¢ Dz K H:Ga@mEo(xy)@n) "x,y R, dr H

ANG] , ] KGN®MGzZ3]GGAA AG 3 DZdzo 3dzGo ¢ RMEPdGUGHZD-N K
Dm dzdzG, NG DNA GDK o g LG dzGQ ¢ GD®D Dz

NP DB 693D GNA | K G MarSials & 0K §0k,  HeReq:
Q0 3PNK3ZNoDAdzGe &G WKINQ)-HDEDMBES Gead), NA. Lj aN3& (
DG QdzG goHOg3pPGNA GgoHGAZ3 dzGQ ] KGNo Hdz3 GdzGD73 K

aNG] , d=aptids dk (a@),r x y 2 tk+ X¥) NGk OG

g+tr fa *xUu W

/q=(/a, )" R

Ook] G gHGKoHeoNpe PpDHORNESQO PKGIPNKG G¢ o HC
Q0 p DA g=a i e dk (@@),r x ¥y A tk+ (X,¥), NG
Re(gr)= ax-by <z dk ax Re(g)Re.
| dzdzGDZk 3&dzGe PKG3PNKG 3DRoN DnppPNG 3 QD2 Dzlz3 |
dz3 G dzGrigr) = alm(r) +Im(q) #n(q) If(r).

Lji dzG@3%4 J GDx3G] NdzA&4 G GodzGa&odz3e 4 OKG ¢ GpDd Qd
g UGK 3D n DalzG Q¢ dz3 & qlf Ke® Nig, &udzd+Guiad K

U g Ho Qo DD dr§ ¢uo Do DZ Dz dzGHIDA | KGN o Hidz3 G dzG

qg=a i ¢ dk @¥)|d V& B € d

U g Ho Qo DB dzK¢& N® Hidz3 Gdz, P QeGHHH@OidRE D NG| -

g=a -bi ¢ dk (a=u).
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UgoHGAEZe pGgHe Qodz3e J KGNo HdzZ GdzGK GgDLOGo N |
dzGp Njg=rq, GH3Z&EDz 3Dn dzdzG P §o Ho PNGdzGK] G3 DazGQ 3 N¢

UGHDZE n QGK DD NKGHE dofi= /oG GN d2G S opdeBEQP NK 39, GNpE
G g HGN dza 3 ]K@l&i%dzfsﬁﬁzéNgl—UdzBGdz D 003d3®@dG3 dzGHDSG !

q

dza Dz UGHDLG GgDLGQGoN P DD QAEwHIKDEZA , P KA P NKIGOZE P N K
Gy a &dzGDz dzG HIDZ3 HIG K G dzdzG D& NyG-HEmAN-fafirdzp NKDZ) QKK 30 Dz ¢ G
dzok G PKG3PNKG &@KDZ2oNpeé NoGHo DL OGk HIGdzOG G pnD:

0 0 GHip DA OGk HIGdzQ G G P n DDxn &o Na HE
larf =[alf[f]* ¥ % yv.ztabhcd B@E B & dyk § +2 ) +
=(at -bx ey dzj (ay dx- bz 4f) +(axbz+ ct €x?)+ (az cx dt by

T KGNo Hidz3 GdzA 3 KHG@godz3e ¢ HGP NHGdAzp Nt

G ogoHA HGP P DGNH3 Dz § H3 D&G quz@@@gdzyﬂ\lqmgceazeK |
ko GDp NH3 3. Li § GDA@3dzp NKo DDZuaeGQ gH3Ko Q0 dz30 ¢
PNHGdzp NKo | Ho onDANGOSPECHGEGCGK ROLEQdzEe 0 COGeG
GpA KHGéodz5e OD2Z | GDxGo3A335 g GKGHGNGKK GNGHdzPz
GdA ¢GOKGD2ZEN pDGgHGKINApe p aNEGges&OGEop K73 JzRC
Ka&3pDddz3 3.

oNGga 0GOGNA §HoQ GIHGOGKGAzZ30 §GKGHGNG K NHE £
Q GQGNA GpA KHGgQdz38 3 nkGDZ §GKGHGNG. UpA KHGé
, NkGDZ GG dGdFH Dr3 Dz (a,@®NE Hp@H®2Z o N NG Qo KHGS ¢ dz
(-a, 4). UGKGHGNA, 0GOGdzdzGDA o HKG3 gGHG3, PGg G
q:cosga% 8+sin—5§eﬁ3 gG] GOoDz ]G] NG] Gog pPGGNKoNpPNK3o C
dz3 o .

AGDmp N3 Dz &NQE d3dza & H3aKdo pPKG3PNK dzGHDA | KGN H

UDD OP NKFaeGQo pNKG 0 03dz5&dzad J KGNo Hidz3 GdzGK P (
HIGONOQN kHNnGggn.

UH3 aNGDz DEJ§G3 0o Q03 dz3 epd@® DA QUBN o UGE GPzGNA K

q=cos/j ) #si{ /)i, ¢ GpPJ GDAJ n 3 ¢a’ fuf CNRBRDQzER P n 6o P NK GK(
GNRQNPNKE G b[0:;84: rakary ) [u] =si ). UGI—UDzBI—UhQL'DzﬂlF{:ﬁ,NGI-U
[i=1. NPEQG ¢ GDa &Go Dz ¢ Hep[) NsBK/)D dz3 o

LiagoHo Dz K |J GeeopNKo dzGgHGKDR2EGSokG KoJ NGHG G
dzG&GDL ] GGHIQ3WzGNNGJK®GoNDBHU NG QD2 Gg3pGdz5e K N
gGKGHGNG KG] Hink Gp3 p dicde®UGKIDB B G @7y PIRKAGG HG Bz N A
':% . 0GkOQG Q G dzdzG DA K HUG 6 o dz3 E gnooN P GGNK

q= 005355 gﬁsln —‘fﬁ‘eq
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i 0 GHip DB N P NAcos/ ) +si{ /)t - 0 Q3 dzZ sedza 3 | Kwd KRQ.HiddF G G
GNGg HG Ofadz3 qgivg* @ KD2 o Np & ¢ GK GHIG NRDK @JHIEH N HGRIZD NK  dz
D2 E ¢ 3Dz Ko i, NZGH6 Bz2)Z

“QDzDzGDHUéDzGé P dzGgHGKD2EGGHED KCDPHBHKEDPoge ¢ H:
0 GK Gdz3\5 qwg™.

A GDn N3 Dg'=ebf/G -sir( /)G

C)QDDzGDﬁp&{AQQdefsa'edzag RQINGHJRE g@mcwmﬁruél”ﬁwmﬂi@w
D] GD2 HdzG3 &GP NAE gz ) &if Mg MHDZEKGE@z g GDA &&Go Dz Ho § n D
HIGN G K owfi RE&HG Hun ki, d&P 3n k.G DZ

UDD Op NKEGDaz@Q o dz530 WIGRF HEHEP DK 38 DH DDA 2 P g HG
dz3 Gqizg GK GHIG &% 8zGo NGN Qo nk GDZ

Li OG] GO GNoDApPNKo DdHDDA 2 dzGC o wdHeg diim@ GK GNA
KQw-KoJ NGHI K ¢DBPJ GPN3I, ¢ o Hilo dBF @ DRUEGHEDMHKS | N
nkGDzZ (H3p. 1) .

Uy

a3p. 1

T HGDm NGkG, dzGQG 3pgGDAOGKGNA pPKG3PNKG Qo3|
30KoQodz3e | KGNo Hdz3GdzGK N ko GDmp NHZ&0pP] 3% p DA P D.
OoDDG UBIY G HIG) GRIGdak GPngop NKD2oN gGKGHGN ¢ D;
g 0 dzO3] n D2 HdzG G KOR £ 68 Ddz&d)aS G Fu& BzDZ
40 DHDDA 2 3 pDHOPNK3ZE& 2 KaNojJ GoN pPgHGKo QD
No DA dzGDz Ka g GD#zo dz3 3 n BAzG R ¢ HuGE PhaxDeGEHddxE nk GDZ g G
HIG K @/dz
Ug HGKo ODZKGpPNA NoGHo DA 1 KaNo] GoN 30 DD DDz 1
OH3DG Q0 dz50 J KGNo HdzZ GdzGK |  k o GDd N HJ?
U gG6DGoAE Ho o nDANGNG, pAGHDA DZ HGK GdzdzGk G K N
6NE koGDp NH3Z&0pP] hE 0GOQGen.
AGQG&Gp P DAL NHE Dz ¢ HEG.D NIHEGHp DEKISDz ¢ GK G HIGNG  KKGG Ban
G

J1s 9 GNo Dz K& Hink GOPE3 N3 GpA 3 ngkGERDE HGNDDG HidzG k-
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0QPodz§ @ G§dzGe&3Dz dzGg HUGKDZE G 3¢ Ko, WG HAGAD o3 -
FHin 0 Dz § HHG3 0 KGDAWR'Z KoJ] NGH

UH3 §oHKGDz ¢ GK GHENGN GRHIGHGHI P & W Kqwl'e ] NG9 p A
qlzcosaeEl 8-+sin/—%“ 0Q3dzie&dza3 | KGNo HdzZ Gdz p dzGgHIGKIDB E 6 3

g -
®#0pPNKo Ko] NGHdzG3 &GpPN3.

GoonDANGNGDz KNGHGK G § GKGHGNG, WiEl§dn dzf dzq6 KNG
KoJ NGHawag =o(qwq) ¢ Eqqw( gq

OUGpDd KagGD#Hzo dz3eé NGOQopPNKodzdza 4 GHo Gy HG) GK G
dzGK, g GDaA &G o DzqjgK o) Hidid(Bdz 0 G] 3Dz GgHIGo GDz Hio 0 n
@KD2oNpe gGKGHGN KGJ] Hink Gp 3V G daEpGmZK D2 Eg 3Dz Ko

NIG] GO GNo DAPNKG No GHio DA 1

NG] GOQo Dz ®&NG GgoHGAEZE -pIGENMe HAERIA3 G NKooHdREGHIZS [
z=cos@ /2) +vsin(g/2)|\V|" P GPNG3IN K WH(GKDDHIGN©Y PG KpoDz g HGT
R®)  dzG gnkk&I DN ki'. G 0dzG p] GO GNA, &NG § GK @HENS -K GJ
N @ Hidz3 dxB@ /2) #sin(g/2)|v| =g LG3PA GO3N K RHEPINNHE dPaft K DA ¢
]RGN’QFUdngGgZGR., ) o 5 ) o ’ ]

Li& oHKaa, v GpAo AGO3N gH3 GgoHGAZ3Z pGgHe Qo
z=cos@ /2) +vsin(g/2)|\V|" K pogé. NDZ GHGKoH] 3 OQGPNGNGa&dG
634 GaeQK3deaa AGJNG

1. UH3 nszzﬁQQ@zz3DNK3NQO@@/@®@'§98§3§D[@ZBUeDKBe, g HUG 4
@2QHQO 0, gQHQAGQ3N K poge.

2. UHS  n DazG Qo dz3 3 dzG &3P NG KM@M@GMZ&\G@?@%MB\IG}
HO AGO&N K J KGNoHdz3 Gdza p dznDDHKG3 Dalz3DG3 #GPNAE.
GgHG30Ko0odz50 DEJGkG KojJ NGHIG dzG pogeée HGKdzG dzn D

3. UDmzGQo dz3o P gHGKSG, dz& g ik & Nz Budz3 &dBNg DHEEA35® dn
No Dz Qo kagpNRGszs 1 3 2, @&NG 3 z.n DNISHP N § N @ DA
GgHGNdza 3 | KGN FDzEGNz NG] G3 O KZAQOP JGBIGNZ K GG§ G DA (
] GDz @.H3

AaNG], JgoHKGe &GPNA OG] GoGNoDAPNKG 0§ G] Gdzeeo dz
V'KaNoj GoN 30 1, 2, 3.

LiGKNGHA & GDz gGKGI—UGNG HIG3] gHtn INDB D DG] Go GNo DA P NK G

GgoHGAIE pGgHR Qo dz3 a=cis@l 2Na'sindzd HupC by g HIG 3 § K G DA dzC
®3p NG Dadz3 DG DA W, K GNHFHaZ@EQ G 6 ¢ DA G HIN Gk G dzG DA dzG D:
V'K  NHE & D HidzG DK gREUG B NG dDa3 DA A | K GNo Hidz3 GdzGK .

UH3  h DdzGW) dzG2% os@ /2) +v'sin(q/2)|v| =pDH KG Kip§ BIIGEIHG 23 K G-
oNpe K nJGQGdZdZGDZ GI—UNGkGdecD’ZAdeaBIZICG)G[@BZXD@zQQH\B33QjGgHhJ
Qo dzB“ | GDg DD pdza4d &#3poDZ K NHIZk GdzGDnp NHZ 2o p] G3 A

i GPp p DG NH3Z Dz n DalzG Qozdz3 9o WEJIGKEGGdENA, &NG g H3 |
g GDA &Go Dz gG&]GZ—UGN DABdzG HGPppPnQOOGNA NGj : HGp P
wzl=wz =zv3 0 G GDH N3Dz &NG gH3 pPGgHEQodz33 &3PNG D:
0dzG] . &NG], 0Gj GdzeodzG KNGHGeé @&GPNA 0OG] Go GNo DA
1 OGj Go GdzG.



30 | Modern European ResearchedNo 3 ({i.1) / 2021

0 GNo HI3 GDZ QG dzdzG 3 PNGNAS g Hio QdzG 9§ dzGa&o dz QD2 ¢ GK
] KGNo HIdz3 GdzGK 3 o E ¢ B3 PEHQ JN AR DBGN ¢ lyPBDZ  nh Dnp 6 GE
GOdzGk G ¢ Gdz& N3é&, gG Dzlzo dz3 E GKNGHGK QGpN3kdz NG.
DGQOoN gaNA [ Goxf§odp BB o pPGGCGNKoNpPpNKnEG34 0GOG
n HUGK dzo .
dadzNoHiop | GDXogHo J KGNoHdz3GdzGK §GOPNEkK 3KGE
aNG3 pPNHN] NAnHa K koGDnpNH33, DopadGdz3] o, | KGdzNGK
U0aodi a Udz aUlidusaUai a
1 1o h *® .. Cq)"q)’“"L“t‘(lh(eh*eo'eo.e.’ m ch”\o’<e*'ya* . '<oa<th
.t T7En HAMCO®
2. uo’:‘ ”m"o SCD_CD Hh*a<e(e*< _ "t(he*oeo« 0 ac E'Ot(heo
3. sheo TE" CPp” b ‘|<oa<th*’Y _oac"<_me.o ;*m(’hZO Ho"t(;hheet*ho“
e c h h e o o] a ™t a ™t m o] o] o ¥ h ™ o] ~ e Y P Zom_»"’ H N .

Nikolai V.Bezverkhny,

Candidate of Physical and Mathematical Sciences, Associate Professor, Moscow State Technical University
named after N.E. Bauman, Moscow

nbezv@mail.ru

Alexander F. Gribov ,

Candidate of Physical and Mathematical Sciences, Associate Professor, Moscow State Technical University
named after N.E. Bauman, Moscow

alexandr-gribov@list.ru

Nina G. Khorkova ,

Candidate of Physical and Mathematical Sciences, Associate Professor, Moscow State Technical University
named after N.E. Bauman Moscow

ninakhorkova@bmstu.ru

Algebra of quaternions and geom etry of three -dimensional space

Abstract. The article compares two methods for solving the problem of constructing the sum of rotations of

a three -dimensional space: direct geometric and algebraic using the algebra of quaternions. The second
method is analyzed in sufficient detail and allows you to solve the task eff iciently and quickly. The purpose
of the work is to provide a theoretical justification for applying the properties of quaternions to solving
geometric problems. The content of the article is useful for university students and teachers

Keywords: quaternion, algebra, norm, space transformation, composition of rotations

O UNjududaU ONGUNBRaNUT aU LjgOGuUdz0 aAOunNjU
GNudGaa oUGNNUOGL] Lj Y OGUN] NBEUY GNjGiUuT odziN
-]
dzdzdzG N G £3 &
d Nn GDAdzGPNA HGPPDSNH3ZKGeDAA K PNGNAQ D NGQ3&Q |
H3& DaizGQoPNK &KDZoNpeé An dzQGCPHRHINMGDX diG 3 CIIKBINHICRKERE 5]
NGHAaQ 09 KGgHGDPA NHoQ gnEN N& GNo DA diEN G Dh N GG R P4>
oNpe GOdzG 30 KGOQdz 30334 No GHio Dz K oM@ GHURE 3G N @ Gdag GG
dzG3 NGe&] ¢ K _ 3dzOnj N3KdzG n g GHE QGeao dadih DA DazGQ PN g
dzGKGo QG] GQGNQDAPNKG 30KopPNdzG3 K J GdzNGHGKRzG3 |
OGN0 3dzG G DZAdzo 3dzGpPN3 URGEBZ DGOHEDPNANA §GDD o dzG P
QGKGNoD2Dz K gHGAopPpPo 30DLQodz3e JnHPG OQO3pJ] Ho NdzG
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I DE &9 Ka o Gp DA K

NoGHi3& DazGQQPNK, DnHNGQ3&opPj 3¢9 gHGIDDHDA, ng
DL ¢ dzGPD NA DzzGQQ PNKG, dzg § Hio HAKdzGg GNGg H
dzo  GOK3QdzGeé NGe&] G GNGyHGOodz3e, Q3p] Ho Nc
dzLjd
LIp DISn P GK dDH | po 3 &aKGdzGK3 e
J GdzQ3QGN - D/X33\10933113@\|3889 D@CS/EQ G n J
Gl L0 Lju 90GPJGKDJS3 GthGI—UpVNKdegIzéVVIV\IQad
3Dz U. &. LIGnD&LGdzGe, k. 0Gp] KG

al_belous@bk.ru

LiK @ Q9 dz3 ¢

O0NGOQ3] G gHogGOGKGdz3e NoGH33 DazGOopPpNK GpPNG
BKPNKNnOQN 30 GdzGDB0G pPGKpoDz dzo QGKdzG GgngbDZB] GKG
_ GGK PNGNAo [1] GNDn &Go Np eDaEEDdRAK oHIRIEES  NjoGHHI0
K JThHpo Q3pD] HONdzG3 DGNQDLGNZ] 35 35 -0AN0 HBIHK]COME e3
@NoDAdzGPNdzGk G §GQAGOGK K gHQogGOGKGdzZ33 No GH3Z 3
ENpD& dzo] GNGHa o § b RpIBDH EGGHGPA K 30DLBQodz335 No G
03] 3 gHO9GOGKGdz38 NoGH3Z3 DalzGOopNK K HGDF G4 | n
QGENpé K HGgGNo [3] 35 O3pPpPoHNGAEZS [ 4] .

Li TAHPo OQ3PJ HoNdzG3 D& NQ DN FHCK HGCHDE G NTHBF KD N i
U. & LIGNOEGUHE, HBPA 3k HHGO N No GHio DG G dzo g GOK 3 0OdzG3
& dzdzGDz DOzGQo PNKo. &Dm dzdzG dzG §Goo aNG3 No GHio D&
H33 gGDA) GDD A ([5], [6]), JGNGHGe, K pPKGE Ge&ot
GKNGDGENGK 3 POKGMzGo U daseeg dz39 aANG No GHig DG 3 Dm
g HGk HIGDDZ3 HIGK Gdz3&. UHGPNG3 §H3Dnp H GdzGDB ¢ G P o DL«
g GDA)GKGdz30Dz nj Go GdzdzG% No GHio DA JgHZKoQodz K 7]

Li OGdzdzG3 PNGNAo HGDP D DADNHINKIKIAED &n §aCG-oeeNGEao dZfit:
PNKG, HGOgIZHGENpe KGQdzago OD2Z OGDAdzo 3P0k G 30 D5
NoGHig D& G dzg § GOK30QdzG3 NGe] o, P dz] GNGHaDz 39
NoDAdzG 30DLGQodz58 K [8], 3 K 0G] DE&odzie@ dHNDGHK G
NoGHo Do, OG] Go GNo DA p NKIG Hded K& ol M @H@@qzd;{g;dzeprs
PNo3 [9]. Lji 30KopNdzGDz pDapDd, aNG ¢g§GgyGeadzaze
N3KdzGPNA NoGHoDa G dzodGQK30Q0dzG3 NG&] o | G] 3dzp N
K HGQ) DA ®dzbA 4 HOB R DGNZ] 3. 7T HGDD NGKkG, aNG 0G
gHGs o [ DLEPpP3eopP] GKG (pPDz gHQOaOQngnE ppabin),
SopPNKGKGdz5309 dzg  GOK30QdzG3 NGe&] 3, dzG QD2 dZQjGNGH_

UNGNA& GpdzGKGdzG dzG | n “mgGHmangz/g339,kGa’e3r‘G®@mgﬁ<éGD@
U. & LJGnDzC;de DNhQdeNGngj-UGR GDDBPNDP] 34 pPgoA3G

]

(0%
m
(N«
[FN]3
G)(
X(

NGHG ¢ G 0OGdzdzGDa
0oNGOGDLGKk38 3 HoOOnNDANGNa 3ppDdOGKG
0 0 NGOQGIAPWFK GdzG dzG | GdzAQ g £33 ¢ G P NDHENdRFEN 3] n3H

]é] GdzG gHQ OQPNGKDD dzG K [12]. {(GoGH3Z& DazGQopNK

HGKp] GDz Qhdo. UDHONoN 9GDHNINA, &NG | DLDD dzNN

NG&] ¢ PNnQodzNGDz 30 Kip DANAN & PNas&idig 9 BipG Qo PNK 3

#23pDd, &NG GPGHodzdzG KGOQdzG, GNdzG@Podz33 ¢ GHE Q] G
|

~

GoADB3kGg AHGPEQGHOGGEO dzGGo ONMK g
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GHe QG &g dzdzGo ADAA GosENRBR & Go Np& 3dzOnj N3KdzG n¢

Ug
D 3sznj N§@&$Dzizdzg B3L, o p DA .
1: GdzG 3DmoN deSszdzA®33 a DO Dz dzN
3
2

. DEJgGe doongaKGEgGe gGpPDDHQGKGNQDAJzGPNA ¢k
dzE E  k HIG dZA .
Lj QGDAdzo 3P0 Dz 3pgGDANnoNpe GyIgHOoKIZGNAnHG aUlos.
PpDAGNHZDz dzo] GNGHAa o ¢ HI3 Do Ha
NHio 0 G] &#3pDGKG3 gHeDAG3 P op No R&LKdzdza Dz &3 |
Lji QGdzdzGDz p DA &Go dzG 302y RABRD K &bD RauENz3 A£G G N Hig
VVVVV GadzG3 Ko HAdz 3 kHGdZZ n  DZE gKE3N odzo n §
zG3 NQGI-U(pDa LJQ3QI-U®NI—UG|9|DG p Gk DZ
GUADD GGH GREKEZARJZGDP NA 3Dpo N ¢ Ho Qo
Np e NGaede3 qu-UédZQ:s
&

s O<

W

I-UGdzAE gG
g G KDER@AQpIKNK  DEEIPORZS B 6 dz3 o Dz

AQopA dzG3Dm dzA B§ p P ABH DK Oo PNKG, G NGeadGe K.
KGDAdzG3 gGpDH OGKGNQDAJdzGPN3 GgHoQoD2oNpe J GJ

SUpAh—UAh Zx:( §(x A}
n=0

i GPpPDLGNH3Dz aNG §GOHGHdzoo. AQopPA nDpPNdzG 3
@&@NG aD®HDmpdzN ngGHE QGeg dzdzGk G DszquNKé eKD}QNDe
NoDAdzGPN3 (3D §GODazGOopPNKG). UdzG&GDL 0OG] Goak
Lj QGdzdzGDz p DpkapGH napNDESNDBZ K Go Npé 30 NGRAGD2Z 2NG] ¢p I
NGHGK,G NG, JgHGPNG K p3DhA GgHoOQoDddz3e Jop] Gdzo
xi [JA. UDDQGKGNoDAdZG, aNG G§AogQF6# 0T QG K GNADKdré

=0

GogoHA gnpPNABODRADY RNE GG HLGZ 0 K GDA dzG 3 ngédzqg
QDG3 §gGpPDDH QGKGN DA dzGP N3n2 08 6 @ NN Az Q D& K § (BB Gl Gz3

GGk QG |¢MDPBENG 0Dz dafjOGNAHGBG P DD Q G BN o DEASIZG,

QPI‘L,;A]l , GNjnOG pDDHOnoN, &NG 0GdzdzGo Gg Ao Q3 dzo dz
depN3 26 DD dzZA@3Dz § G K] DE o dz3E DalzGQoPNKGDz pPGO
OGKGNQDAdzGPN3, NG opPNA gnOoN NGe&dzG% Ko HAdz 3 k
Njg o HGO AGQI—UGN:VSDZ Kdz3 DG dz3 9 dzG NG, &NG aNGN p
PDDHOQOGKGNQDAdzGPNE DaizGOopPNK, 663dzo NGDAJ] G QD2 dzo
3)6dzGQo pPNKG dzg GNH3AGNoDAdzA 4 AoDahd &GRHPDZz p G
kQo ¢G Gg Ha|be=bh=kgk IN,.
OE§Geé | Gdzg &dzGé D#dzGNGdzdzG KGo HIGP N [ 1
PhgHo DN Dz K K300 dzG3§ GDAGokG (g Qo DB DLGPN3Z) &3
NjpDZ Qo KoéNA D&dzGN GdzdzG HIGDNGESNRE gop)
Qlal..1a [ |.. ®G3dzp NKo dzdzGo a’e3DDzs, ] GNGHGo Qo DZN]|

HU GEg Ge ¢gGpDd
G
Go
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DDDH QGKGN@ DA dzGP N3, §nQoNpaHEK dz& NQEDFS, QNG DDA ¢ N
He QGe&o dzdzGo N300 28K ENo DA | GNGHIGK G dzg pPGQo HIO3 |
alvos.

&NGN ¢gH3DpH dzogpPj GDA] G gGHGQG] pGDdHdz, dzG ¢ Gn

NGj GQoDz NoggoHA dzo] GNGHa o nNKoHQQodz3& G§ 3 dz«
DPNKGA.

- Oo zDZS Nip | ZS n gI—UG3QKGDZAde3 dzongaKGEﬁQ:s gGD
alo GNJHGpP3INA DE§ Go | Gdzo 2dzGo Ka3HADAZR &% DHHIGAEA  dXX
dz3Npe.

NG] GO GNo.DAPIKIEA, §-3006 3 §fajpNAzongakKGEsGe ¢Gp
QGKGNoDAddzGpPNA okG aDdDmp dzZNGK.

ND2Z dzo ] GREEOHEKPP DAENH3Z Dz g GQ g G BAIQ.GK G N@DBCHEGS NN/
p GDa Dz g o HIK-alo &D2 dzGK GgGpDH OGKGNo DA dzGp N3.
as=sup,,a,= Sup,a. GG, &NGasKm@ERaNRNe ¢HGPNG Ko HA& dzo 3
®0 dzdzG3é& g Gp DD QGK GNdzx®ZA d26Xp dNrg ) DIoSPRRIAK @GHUA dzé @ k HIG dz
PDD QGRGNo@AdzGP NGk 0G QDR kBthGKk &G ¢ Gpy GDAJ n g G
No DA dfa} NAdzg ngaKG@W®Ng CNG, a¢ Lk NG o p NAb 8KDIEDD dzN
QNp§ KQI-Ué.dZQ3VR HG dzA E qu{g} ng@lﬂgjag@tp(gsa\n;s%kdagpN:s
UNKo HIOQo dz5 o D2 DDFH( KdpaDAXK 33 aipGG Hip Doy DG N DG N 3¢
LpdzG ] GNGHG3 ¢HoO9DZ padGQeso3pe §G6pPDHQGKGH
GKGNQDAdZGPNS GNgHGP3INA JHG3QKGDAdzGQ &3 D DL
KGNA, ®&NG §gGd&N3& NG&xdzG3 &pDEAQHDKG KHIAIZEG Mo
dz2 N39 §HQ Qo DXL @3 P DLKIBHKP G PDBGE Kza W o B dzGP N 3
g HGOD: &3 0B ( g HLG30 KGDA dzGk G) n § GHe QGHA dpdzGk G

G

u

v o~ s o~ v

0 NG
Ng GHE QGa&o dzdzGo BHB&EDo pRE& BRNE & D5 dzG N G dzdza Dz
CxylA(x ¢y Yi(3=< f(y). )
Li npDLGK3e84 ¢gHoOQaonosokG GgHo Qo DD dz5 e, opDZ D
ngGHE QGeo dzGA OFF HGC FGAz3 B dzGoaKGo Np & dZQgI—UQI—UéRdzéDz
gG3 dzongaKGEg Q3 ¢ Gpop Q6KCHIDHMESKENHDDHZG BN AUG -

0GK 3DmoN NGe&dzm E KQI-UéféEIIIan)=k$UQCdiﬁ g HU3 &0 Dz
AGDz;)N3Dz &NG K aNGDz GgHJQQQDZpdz33 Gg L3 GH3Z  dzo
QDAdepNA Ggl—UGQGK dzQ gaKqu\,l\, o 5 ) o
UQGI-UQDKJ‘:DdJ Go dzo g HIp Hla KdzGo GNGgHGQo dz50 GQdzGk G
NG] GoOGNoDAPMNPIBAX Y I A( K npPDBK3IEA OGdzdzad Kado
0GpPPDELENHZEZDz §GPDDOEBERGNQ.DA KRG NGANGHGS Kpo & DD Do dzh
KNGHGk G, dza HGIK QdzGDa 3 N G Day . Qo UGKkOG

sup{f (x), f (y), f(¥),-... T (¥),-..)F sup{f &).f (y)}=f(sup{x,}y) =y, K p3Da dz
GHo HARJZGP NS GRGyERDHPIE), NG opNA GNGYHGOO0 dz3 o

UNPDEQG 3 pDDQnoN, aeNGGigv(PQDEICGKzéNQEKGzéﬁ@I?} g
NqudepN3 NGOQo ganN dzongaKGEgo3 ( QD& dzo g Hip Hia
40 NoGHoDa 1 KaNoJ GoN NGJ Qo @&NG ¢gGdzeN3e dz
dzg § Hip LA KdzGP N3 K ] DBPP 3o Pj GDz GdeDZSQQ QGDD] G dz
PAaGOPNRGNDzAN3ZDZZ N3§GDZ5 dzo g Hip Hia KdzGp N 3 3 opPNA.
UpdzGKdzG3, 3 KGQdzp 3033 QD2 JH3DLQodz33, Hoon
QG &g dzdza 4 VDzdeQQDNR, QPNA NoGHo DG G d:BDz;dAQQB
u I-U_Di;lepe Go dzo g HiQ LA KdzGgog GNGgHGOQodz30 aUo



34 | Modern European ResearchesNo 3 ({i.1) / 2021

NG GQGNQ.DA@W&?@&Q-&U“,PZ\ A-dzo g Hio Hla KdzGo GNGYg
dz30 . 03 G0 dzC@FOZ Bmp ¢tbh P33 4 DD Dnp AzN DazGQo P NK G

UGDNI—UG3DZgGDDZpQGKGNQDAdZGDNA

O,f(O,f(f(P,...f"( O-.,

k Qof" (X)—f(fnl(x))nzlf(x) X - HoQnDANGUENdeGk G ¢ HI3 Do d:
Andzl A%]5 a DD DxydzNn

NIG] GOoDz &NG aAaNG gGpDDHOGKGNo DAxG pH 8z dza DD § a
Do dzN,O ®&f¢ L. NjpDZ QD¢ mDAEg éb 6 g G DI O 3INKQ) BN &L
NG K p3Da DG dzGNGdzdzGP N3 dzo § FuggHERDENAHZKDES K YBHEG § HIC
f(F™(0)) =f"( P #(f"( )NOF=(),

GNJ hQG, K p3Dh §gH3dzAE39G 3dZQhEBZIN DDP NC
f"(0) ¢f™( ¥, &NG 3 GodzGa&GoN dzqngaKC{diﬁ@)}nngDDZpQGKG
iGkQG aNG §GpDb QGKGNo DAMEGEREA KB drAN. NGEdz E

U G DX Q&taup,, f" (O.
NIG] G Qo DF (a)ENG
a D ¢ Dz
f(a)=f(sup,, f"(Q) Supof €" (B sep,f™ ( )Osypf" ( )a
UG KNGHGDz 9Gko aNG3 Aog§gGea&] 3 3p g GDA ofn o N &zodzo
j GD DD @0# DDAK ale3 pD2 o Np&é& pngHoDaDz §GPDHQGKGNQ DA ¢
GQdzG3 GNgI—UGDaKGdz3qu danZpKGkG #Dd dzG.
ANG], OG] GoGdzG pPnoeopPNKGKGdz30 dzoH.GOK3QdzG3 NC
NGj GOQoDz NoggoHA, @&NG aNG 3DzgdzdzG dzG3DzmdZAgGe d
OUnpNA QO AKa g GDzRfdyplE GSJOPbG] NG K p3Da
dzGN GdzdzGp N 3 DE g Gk G dzo § Hlp Hia K dzGk G
f(O) ¢f(b) b f(f( )O f¢f(b) b.7 f'( ) K
OD2 DEM2EX G 3%, No Dz p GDAIDAe KaDBhoDwpdeN K o HUA dzo 3 k HIG
dzG3 g Gp DD QGKGN o DAURGP NS (O AN n QG
ioGHo DL §GDHzGPNAE OQG] Go GdzG.
J

~

Njo OGJ GOQGNQDAPNKG J GdzpNHn]j N3KdzG, NGj_ J G O

P03 dzo g GOK3QdzG3 NGa&] 3 OAGEEHG Qdralzp o AR dz&k G o g & .

GoGHIQDA G dzG3DmdzAP0 3 dzo § GOK30dzG3 NGe&] o DAOd

G pPhnoopPNKGKGAz33 dzG3 D dzA @ o XGF (UK @ @) dd8583 0 K OR da @S

&NG KGQdzG p NGe&] 3 0 Hodz3e& ¢ H3DGQo dz3s 3a NP 3izOKoSE ki

dzG dzo3 D NGQGA GdzGDB oG k HGAGK 3 GKNGDGNGK ([ 1
D 3 NGj 5 U3 Do HU.

0 GPpDGNHZDz K aNG3 pKeég G3 gH
! - SO0 pNK ¢ HA@E p BG DA ¢S b6 HD2ZG R @ |

Ko PpNdzGk %. DazGQo P NKG

6G0QdzG OG] GO GNA, &NG ¢ HGKGEX)eGh X)) §B\IGKkgGUoN-HIG

Ha KdzG (aNG QG G‘“VGQVN[)é K NoGH33 ¢gGDaj GDd A, P
Lja&3pD2 oDz G OGKGNoDAdzao ¢§HIZIDBZ Qo dzie | HUO
f(A) =B, f(B) tA B EE NG opNA 0bef"@BF 3Rk GaNG 3

OpPNA dzG3Dm dzZAPo o Ho P dz50 n HIGK dzo dz3 @ .

'U
@b'”






