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vinddzj dzedy MOBIEMIssWwIsj dz/ des?2 tOBBIST MlskH|j dzlssoe, o jdzd uj
fesctcORBB SBEMdzOO dzd-f P OB Yy fE3d BzO- R e e Qugl MO T § s tzdes B 59 O
dzd L Oy EtdOL 59 Ols j dz dese s ftetsyj MMO.

DftecQdxydw MOBtsMmMisswisj dz' dets?2 OB tsls’ -fpis tf jji jzlizls t5 5 0 @ tfatizfy B B G
dzj dedetslsd oW j MdsdzOdz: dets?2 fsHetsktsoaCd or fzmMCdditsa, ©OL o

2)toMmh dtej dedj HBdzd MOBsMistsWIsj dz' dzs?2 tc O ts Iy | B lsdisHiz dzldf tdeots
f totsB dzg fgflptlzj Hso Ols j dz' MSC d2 ~FOwOCIsjte, omMitsd ¢k ftesdigrsHdIlS
Mswisj dz desj tojhjdedi yYJ dzsmlsdes? MmdMmisi 3" L OHOdzd2, ¥f-o3j ¥ " d -
hd2 ke jd Mmdzsy desmisd.

OB MisisdzB®Y ddc OB SIsO MiskH j dzs O tsBiMifjuyudeoOjls MOBRsteOL 9 dIs
orfEmCddcO ¢ BBdjj Moy d &3 adHOMR HJwWIjd dtsimisd, Mfsmse!
sMo ©Ode Ols' Mw 5 tSBKOL YyO.

Hisor h jdedj wisdzd MOBsMis waklsp dz'f detg H f ts@@OE O] s lfisw HO-dzd j M
9d2 Hdv JOydsdsc Okeidgd dzj dad j S s o fi Islinds p dalsiaszais Mis§ OS¢ d ftoj f sH O9 Ols
HjWlilsjdt desfyplsd, EyjBdesets ftesyj MmO o yJj dztsds.

HOBRsMistswilsj dzd dzgOvY OB tslsO MiskzH j dzls sia] ddg o f fg & sy jlzf) Gztfsg g 16 B B
9 0dafivlss dIdesetssBteOL d | o©dH'™ ddzHdo dHEZOdz dets? d ¢ sdzdpj-CIsd o dz
dzv s sy ftsH twkzCteosHMmMbsotd, ds BjL dgjf sftejHflse j dzdesets EyoOf
OkHddIststecdats j to dzts flz] @i dsdzs L v Is O dztz@ i r se@ ndgz ff ©

1 j2tsdzddzdoadmisdu MS s fosdccOBBdicses Odedj dLEZzyojts- o dalzlst
94 HYd2dO IsOCy | s zOdadatsd da®f ic Pz dzdy wWodzw jIsMw BHddd dL
dzdd sk O, Jjet sBlkzyjddd d esddwddd dO dzj et

gkh Mok ls Isjrddtedd dj2ttsdddodmisdyj MEitsets §totsce O«
fsorhjdedw L WWJiClsdodesMmisd tBKOL 9 Ols]j dzt dgse s fesyj MMO o B
e ftejLj dZsObRBOBIBY s gy lsdy d fitjtcOBtslstd dJd stedsOydd.

tdftejL jdzlsOls diotdsay frifdidfifistsiBds® ] f sdissh ' 8 Ctslsstesets 8 dBsL G
ddzd dzj MStsdz? €dr Mj demtsteder 7 MdMmlsj BOF: odL EzZOdz des?2, OkHdOdz!

]l ttORCOR dzj 2tetsW dL d sdasZ dfts NAE ff € 2@ &cQ H f)fis B> dnf s | HidsQ® O > tisc

E¢BH' COtcd diss g & Isdps.o J@bdikarimova A.Zh., Seitova S.M2015
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dzso des? 9 6O &Y sdwY  rteOdzj dedv ddaW stedzsOydd, Motw ISOB- dzOL ™ 9
fpw, ybtt ddzj dedets YyjtejL o©jHEZNd2 COdRROEZ fsmMskzfOjls yjidse j Lz
dls, C0O¢ BwcOddL o Od d&o" sfrlk d ¢O0¢ & sfIdh" o @@ d&Oodgf dzOW G
dMmhj B8Q OEZHEO & dQv, M idddjdg@ifls j(Isdyd)n¢ov Mmdimlsj B30

l ebkLj tjOddL E®Isw MdzjHkzs " d] shdtse dizsj? (eyH BEERE)- H | s
Misd MiskHj dzlstso :

iCodZstesdzdtelz j BOW MOBsMisswis j dz dzOY OB IO,

TzftcOo dzv | BOW MOBsMmistswisj dzr dzOY OB SISO

TMOBssBteOL 58 Odad j .

stdzstesdzdtelz § ZOW MOBsMisswisj d dzOY ©OBISO 5 Gf OFH] dzj &
ydd, ddjdls MOdsrdrn dafLisCddoldztsofiplendj Sdin stsL dzOdzdzetsmisd . wilskzwH j dzls™
Cobbster j Bdd of fsdzdev s ls, ftojHf sdzOcOsIs dzOdzdydj tsfftej Hj dzv dadz
0o " Cso. 1 MmewrLd fiy MOdEs Mistsdzlistg HaizdizDi® joc @@ B@Eds' g o dsfdis|hdiis so © d3

stots dzj oB.
V0o dzv j BOW MOdBsmlstswisj d dzO" 1©OBIO fiojHEMBOE]s O Is
EujBdzz® Hjwlsjdz desyls' , dzs L i@ ditmistfdy ydsO ™ | vy j iz § ted@shsiss s

Bj Misdes M  toj f sHIPajCUs]jodd)jjds, dajldss AtgssHjd di3F 2 kZtotse jdz tsitsL dzOdzd v .
4 OB tsB tc Ol S Bjdad GOV yj dzr tstecOdedL Oydd mMOmRsMmMistswisp dz! dets 2
cOLBoOdzd] oL By des bsdzr C5 dz2O bktetsoadzy HJj2Mlseadw d HsjpWIsj dz
osHMlsoalzjlsizy? odErbbibg @Baydj2, MOBsMistswisj dz@ des MlsOadls tQ-tej H M
ydd. [dzO dzj dkzyHOjlmw o (fshoOdseatsds d odegjh daj 5 Ctsdestetsdzj .
dzd BOl' GlecOddLzj Bzt MOBddR MiskzH j dlskstsy H v Ustg Hazdizs fdsts | dgv tc Odg
MtseMise j deder d3d § 5L dzOo Olsj dz! dzg" 3  slstej B dzsmlsw dzd d C sdelstetsdzd te
lteddsj daj dedj Isjrndesdzsedd dzj 2tesdzddeco dMlsdyuj ME et diotsctcOcC
kjd dzF j] ofSL i3y desilsd Hdzw ofjolsistejn osdHBse MOBEMistWIsj d dzts
Il HOdzdzs?2 MlsOl! §j ftedojHjdzO B sBHICO BecOddL Oy@d fnOdst
sdui MSsets OdOEZJL O i fsish 8 Isjrndsdsedd dj 2tetsdzd dzc o d s d y
tdoddLOoydd +bts?2 djlstsHded LOCds yojlsmw mozisk¢Oda-L QldQ
cdujmsdn okLOR 5 Sktehmkz ®BOj BOdUjMSSEts OdO&dLO M EZyj!
dimf sdz’ L s OdzOf! Crdestesdz dzOY ©WOBISO dz0 kEMmetjdedj IJjOoB ¢1 d
ChesMisdtcseo Ols! koo j BOsEd®Og@dyY Ege@betgicse Oy kEyjsdz 2
dzj 2tesdzddzG o dMlsdyuj MS et fesccOBBteso Oded™ 5L otsdwY jI&f-MHj dzO
btstedzgr 7 LOdWId?2 fsLotdvjl ftjfsHOs Ol ds {tots®O©dzstc ] tctf as®
LOk! Ghdksedy j MisMser Ctdbttsdy f §o@sh & dd¥steEGYJ s dadz
Bteso Odzgd W, MBLHO! bkfdksedy H&' MOKBSSsdstesdy d oL Od BsS s
CWUWjiClsdodats?2 Wistedis? tBEzYjdd™w o ©OREOR §tojn @@eBqws?
MOBsMissWIisj d &zOW tOBSISO fMlskzHjdlstse, o' ff sdzdz? j BOW HERO L O
flj OkHdbttedd okLO.
vOCddB BBEOLEBA, NOBRSHssWI) d ZOW ttOBEBKO MiskzH,j dsss fMisf
Odz dz 7 bkotttyj NYOCALIRGEYS LOR"sdve, ©OBslOS fMiskHj dls’
ftoeseo jteC ] Htsdzkyjdeder 7 tojLbkzdz sOlstse © HBRBOMNdzj &3 L OHOdedd f
MSdj LOHOddYw fMeowL Ody dzj fsftej Hilsoe j dedzts fy d fjfdsMihCAB.e Odzd j o3
1 0fteddzi e, ©® MOBsSMstsWilsj dz dets?2 teOBBIs] ¢l sdWlsdj GftejHJ

f8COLT 908h da, vyt o f§odvlsdd ©ftjH,] ) dedels§ &M ez O tc ® gz dath
[ab] Hj2Misodlsj d dzts f totsdis cedzez] v ¥ b OREOwsS®O: 96 JHj st ©SH dz
pOlsjd detsfyls: Hj2Mlsoad?2. [ O0djj CONHT?2 (oEiupjldddaadsdsk Ol
osMiftedwisdw o fjtc] ta@e isis odj deifysstodg@ G didj s j B H d&zMathEADO dzd L Oy
ClsO MO®BsMistswIlsj d dzO% ©OBEBISO &OYtcOs dzj 2O zO d dzdzt Mlsts@yd s

u;ﬁfa MsmMisOo dzj degdd ddelsj ctcOdz! dgf = MmEezdids, yYlsts Hj ZOjJjI HdEY Mk
]l MOdsMmistswilsj dz' dets?2 tcOBGIsj ¢ 1Cdesfo@HR!, W POHDOEZdzE 2 5 d4OBdRR s
dzj dzd v d3q . 1 dzsh OH 9 fodzwitdy » SCSttSteHdZOIsORe dO hdsej 6t
MathCADe dL tsBtcOy jdedd Wdebkte, d Mfjydods dz" = CtsdB3OdzH O oo s
WEdSydwdid o,V zddHpfrdz 3d o fodvwid » C(ttsttHd ZOIsOR.  OBBIO
sBh OW Hddzw ofjr, ffmdjHtseo Ok jd dshls! Hj2fMsead2. 1 tMmdd 1 bt
fts bjrndsdzsedd 11 dO Mtstslse jilsfilse k5 te@MathQap. d3r Hdzv toj OdzdL Oy
vOCY ] dsydets ftoj HAzZBY sy ddzHdodHEZOM dzf § betteuyi MEdd 1L C
sddzj MisjidNfUL@d®dzdy  dzj Slstesdzedz” = IsOBdzdy 5 MdziHkshddz Isg
Mo s2MmMlseo Oe, cltddztsy jdedw BftejHJdzj dedesets Hdapdeys @didée d dzls J ot
¢l JlssHr ddzsjctedtcso Odzdw & .
ldLEO0®OBcOBISCO ftojL jdsOyd?2 s IsjBOB: ¢t HJ]dz] dzdz
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sftejHjdzj dedesets ddalsj cteOdzOe d ¢l teddztsy jdedw CteOldyr 7 d Ctdoats

bzHdOZOB (ftojftsHOo Blayyddes o @JstsB A O jf to dzz 7 ddzd HOIs:
LOf dMg R) W MmdedIs! Odzetstedlsds dzORtsyHjdedwY f dztsh OHd Wdcektd-, tscte
i3 EZtOo dzj dzd W d3d .

vOCdds BBELOLIH, W% jCkdodshz sekyjdds® Sktdseaallkdko
MOisMistsw s j dz dats j toj M jdad j LOHOY fn fteOSIduj MSdk flts H
dzj 2 otsdzd dz6 o d fits © € {p B BBd & s &5 @ gzg iz fils 9 dMmisd LseOddd §twOCIs
sBkyjddd fMmbkzHjdlstses ROl BOIsdy  pSss dg S @akd gdadli , 1 § Sk lsisw O
GOk | BOSd Ui MEdR fodvlkd2 ddjtls Mosdd dhssuddsd 6hEh |
fsL dz0o Ols j dz' dzgs? HjWlIsjdz desfplsd MbskzrHjdsO d&jjl BjmMists Isjf

ykzemlse j dadzr = otsmMftedwisd?.

gl Ry [fsRu T duUL 3
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EFFECTIVENESS OF ORGANIZATION OF INDI VIDUAL WORKS
IN COURSE OF MATHEMA TIC ANALYSIS
WITH USAGE OF NEUROLINGUSTICAL PRO GRAMMING

A.Zh. Abdikarimova *, S.M. Seitove
Magistrand of Physictlathematical DepartmeAtDoctor of Pedagogical Sciences, Professor
Zhetisus State University named after |. Zhansugurov (Taldikordéemakhstan

Abstract.In work "Effectiveness of organization of individual works in course of mathematic ahaliféés-
ent variants if individual works at University are studied, we investigated criteria of development of individual works by
technology of neurolingustical programminge analyzed advantages and effectiveness of the technology.

Keywords audial, leadingrepresentational system, kinesthetic, keys of access, neurolinguistical mprogra
ming, body language
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DECI SI ON SUPPERTOBYGBACCIANATORON MAL CQROBREM P

I.Ye. Andrushchak, Ph.D., Associate Professor
Lutsk National Technical University, Ukraine

Abst.Tdet t heoretical foundations of optimal control
i n the arotnisctlreuctThoen of opti mal control for the probl en
based on Pontryagidemacgiedm Arhomepl eal sapproach of o]
directi snepthoplosed.

Key womatite mati cal epidemiology, opti mal control, the

Problem sRlauememd .acute respiratory di seasesxare ac
tensibility, risk of complications. Thatoés why the way
actual .

Thebj eofiiwvaerntiicpg el i cfpe n enmd |h o doofd potgigrmoanlf oooplt ivmaici nat i or
pr obslcelmuattivaon s s ao@si.st ence

Theor dtaic K @ lrooflumtdi croan tfromht he matpi d&Imp o b b blgprrso b b &pns
ti malnf owmat he mapgii dcerti lne prgsti eet | cwinmseg o |

U={u(t):ac¢u(t)eb, t,¢tct,, u(t)- measurablé.

He ragh,t, >0.

Assume t hat)l tRAzt sgiat el Wiomtdetler mi ned by the systen
equations

dx(t) _
ot = f(t,xu), (1)

X(to) =%

whefeR3R"*R- RYis continuous and has conti Xaobls firs
Si nceas s uftpi measuaalhd endieghtd® hsey s d&ijgg conti nuousXamndh re
only measur ablteatwif®h¥ brdess pseocltulafi®@ nabo®é|l ut el y continuous
( 1lal most ewemnwywhierde such condit i(olmf,u)eixsi spreonvceed pitnu ktehseu t w
1982; Piccinini, 1984] .

Opti mal control problJmfcoheafonsmcost criterion

t

Ju] = fj-(t, x,u)dt + 7 (x(t,))

where L i—\salglile/@rafnmﬁrei(asﬂioomntinuousl—\yaldmécﬂeflerma:ﬁiad»th.e Tlkalo

cont ruol Uesruch: t hat

I’ =inf J[ul. (2)

Once the model is described and defined as criterion in optimal control theory pose a number of problems
[Macki, 1982;Sethj 2000]:

iprove the existence of optimal <control

ifa descorfi pthieomonstruction of optimal control
iproof of the uniqueness of the optimal contr ol
iproof of the uniqueness of the optimal <contr ol

E Andrushchak.¥e./ ¢ dzHtelzh ©C RrR. [., 2015
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istudy of the dependence of the opti mal control par amet
Sufficient conditions for the existenoé optimal control for problem (1(2) without the terminal component of the
quality criteria given infFleming 1975;Macki, 1982].

Theorem 1.We consider the optimal control problem-(2) at a fixed interval['[o,tf ] . Suppose that:

1) therewas M > 0 such, thafx(t,u)| ¢ M forall ul U andt, ¢t ¢t ;

2) demiscontinugqus from bel ow

3) plur ® ={(y%y):$vi U,y=1f(t,xV),y°2 L(t,x,V)} i s a convex set
)1 [t t 13{| ¢ M}.

Then there is uhinU.opt i mal contr ol
Description constructing an optimal control for problem (@) gives the maximum principle of Pontryagin
terminal part Kamien1991; Pontryagin, 1969]

Theorem 2. U’ fU- optimal control in problem (3§2). Then there is the conjugate functiéon R- R"
such, thatX(t,u’), U, / satisfy the system:

dx(t) _

- f(t,xu), (3)
X(to) =%,
andconjugate system:
d/(t):- HH :-Lx(t,x,u*)-/fo(t,x,u*), (4)

dt
[(t,)=F'(x(t,)), k& d3ts-olstc O dzfn alzj tddis

wher e t he ohha miylatgadismefifedasc t i o n
H (t, x,u) = L(t,x,u)+/7 f(t,x,u). (5)

Model of coexistence of two strains of the virusA model of coexistence of two strains suggested in
[Martsenyuk, Kuchvara, Journal of Automation and Computer Science].The model assumes that the vaccine is applied

to vulnerable people. Thus we consider that the amount of vaccine is a function dfife So U(t) - is the

proportion of vulnerable individuals, who are at vaccination per unit time at timiBhus we arrive at the system
control:

Si= N - S)- (b1, + b,1,)S- u(t)S,

li= b3Sl - (/mai)lii
(6)
Ri=al, - (Wsjbjlj)Rv
Yi=gbRI; - (ma )Y ij=12, |
with appropriate initial conditions:
S0=% S0=% RO=R, Y=Y, 7)
Biologically significant area for (1), (23:
W={(S,I1,I2,R1,R2,Y1,Y2)f RIS+ + 1, +R+R+Y +Y, ¢ N}
phase which imposes restrictions:
S20,1,20,1,20,R20,R,20,Y,20,Y,20, (8)
S+l +I, +R+R+Y; +Y, ¢ N (9)
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The set of controlJ is defined as:

U={u(t):0¢ut)¢l 0¢tc¢t,, u(t)- measurablé.

Hertp'l'the ultimate time management.

Note that( ltyfte! Onpordeedi cts a scenario without wvaccina
introduced vaccination program. Quality criterion in t
t

Ju] = {1, (1) + 1,0 + Y, () + Yo (1) + %Wuz(t))dt'

o]

There W is a weighting factor for vaccination. Thus, the aim is to determine the optinfalUJ , control
satisfying:
J[u ] =inf J[u]. (10)
ulu
Based orTheorem 1we see that the optimal control in the problem(@@)) exists, as integrand of quality

criteria is a convex function and the trajectory of the system belongs to the space L.
We applyTheorem 2to obtain the necessary optimality conditions. Hamiamtyyagin function is:

H=I1,+1,+Y,+Y, +%Wu2 +/,(MN - S)- (b1, + b,1,)S- u(t)S) +

+/2(b18|1 - (m+al)|l) +/3(b25|2 - (/77+c'12)|2)+
+/4(31|1' (m+52b2|2)R1)+/5(‘32|2 - (m+51b1|1)R2)+
+/e(q1b1R1|1 - (m+al)Y1) +/7(('72b2R2|2 - (m+az)Y2)-

Thus, fromTheorem 2we Conjugate system:

Ay M b+ b, ) - 1,60, - 1,0,

dt uS
d/
. uw_l:-u/lbls- /(b3 (m+a,)- 1,a,+/:5,.6R - | GbR,
1
d/
d_tsz' U]E =-1+ /1b25' /3(b28' (m+az))+/452b2R1' /532 B /7672b2R2’
2
d/
d_::-%:/‘l(m"'szbzlz)' /qublll’ (11)
d/
d_t5 - % :/5(’77"'51b1|1)' UAZIPY
%_-ﬂ:-1+/6(m+al),
dat v,
%__E:-1+/7(m+a2)
dt Y,
On'the seft: 0<u’ (t) <1 are E =0, asfollows:
W wi-/s=0
MU o
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Fronm u’ (t) :% _

Survived, using upper and lower limits on the control, we see that the optimal control can be expressed as:

v =min[L3:OSOGE
[¢ W =y
. .. ex, x20
Here we introduced the notatidix) ™ =
{0, x<O

Thus, based on Theorem loptymalne control in the probleii(§)can be constructed by decision of such

boundaryvalue problem:

%IS:”(N - S)' (b1|1+b2|2)s' minlflée/mg ES’
re W o=y
A psi- (mra),
dt
dR _
E—aili'(m"'sibjli)R’

S(O)ZSO, Ii(o)zli,o’ R(O):R,o’ Yi(o):Yi,o’

%:- ﬂ:/l(m+ bl +b,l, +minfl%%8 ﬁ)' 1,01, - 156,15

dt uS [ ¢ =y
%z- ﬂl=-1+/lbls- 1,(bS- (m+a,))- 1,a,+15.bR, - | GbR,
%z- ﬂg:-lwlbzs- 14(b,S- (m+a,) +1,5,6,R - 1.2, | ,G,b,R,
%:- Lﬂ; =1,(m+s,b,1,)- 1.g.b,,
%:- ““22 =1,(m+s.b1))- 1.gb,l,
%z_ :ij:lz-1+/6(m+al),
%:- E':Z =-1+/,(m*a,)

/,(t)=0, k=17.
Theorem 3 For sufficiently small value§f solution of (13) as follows:
Proof. Suppose on the contrary that there are two solutions of (13), as follows:
X =6,,L R, R .Y, /[, ])

18
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*

_(S 1’2’RL RZ Yl’YZ ’/1’ 2 1" / )
The righthandside of the system (18 Lipchitzfunction argumentsS,1,1,,R,R,,Y,,Y,,/ 1,/ ,,..../ 5.
Hence thereC > 0 was such that:

t
[x*@®- X" ¢ fe(x (9- X" (9)ds-
0
Applying to (14) of the mean valubeorem, we have that there is a tixieO ¢ x ¢ t, such that:

X" - X" @] ¢ t,CX ) - X7 (). atan. ti [Ot,].

1 -
If you Choose'[f so thatt, < E we get a contradiction.

Numerical computation of optimal control. Methods for the numerical solution of optimal control problems
can be classified as direct and indirect [Betts, 2001; Von Stryk, 1992]. These methods are different approaches for
finding solution of the problem dadptimal control. Indirect methods attempt to solve the boundary value problem of
necessary optimality conditions. In contrast, direct methods do not require the immediate construction of the necessary
conditions. Direct methods do not build Conjugate systeontrol system and conditions transversalnosti. Studying
optimal control using both approaches. The main disadvantage of using indirect methods is that even knowing a priori
admissible state and control, there is no guarantee that improve the conghutied & known. Moreover, the indirect
method requires initial approximate values for the conjugate variables and numerical solution of the conjugated system
in practice is poorly determined task [Bryson, 1975]. For this reason, we used the direct pneffaxtd in paper
[Fabien, 1998], which allows us to find numerical solutions with even more general{®) (rpduction

Formulation of optimal control problem for the direct methdtie system of control for the phase coordinate

x(t)I R", vector of unknowru(t)i R™ parameters and controlpi R™:

dx(t)
W=t
it (t,x,u, p), (15)
X(to) =%

Imposed restrictions on the state of the system and control parameters in the form of equalities:

c(t,x,u,p) =0, ti [t,,t,]

(16)
wherec(t,x,u, p)| R™
i hhe form of inequalities:
d(t,x,u,p) ¢ 0, ti[t,t]
(17)
whed(xupl RY,
restrictions on the state of the system at the final t
Yy (X(t;)p) =0,
(18)
wh ey (), p)I R,
in the form of inequalities:
g(x(t;)p) ¢ 0,
(19)

where g(X(t, ), p)I R™.
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Problem is to find the controlg(t)i R™ and parameterp | R™ , thatminimize the criterion as:

ty

J[U, p] = ﬁ_(t,X,U, p)dt+f(x(tf )7 p) ’

to

Ju,pl= inf  Ju,p].

u,pl (16)- (19)
Note that although the formulation of the problem {(&)) is thattf i fixed, it can be adapted to the problem
of optimal performance. This is done by normalizing the time varidlaled placing the unknown findime as a

parameter.

Conclusions. Article studied the existence and uniqueness control problems of mathematical epidemiology.
Based on the necessary conditions of optimality constructed boundary value problem for finding the optimuan vaccin
tion in a modebf coexistence of the two viruses.
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RARE PLANTS OF BORAG NACEAE ADANS. FAMILY
IN THE FLORA OF NAKHCHIVAN AUTONOMOUS REPUBLIC OF AZERBAIJAN

A.M. Aliyeva, Candidate for &octor'sDegree
Nakhchivan State University, Azerbaijan

Abstract.In the submitted article there is information about rare plants of Boraginaceae Adans family which
are represented on the territory of Nakhchivan Autonomous Republic in the amount of 25 sorts and 60 types. However,
in recent years there is more negatimflience of ecological, anthropogenic, technological, zoogenic factors on flora
and vegetation. The main aim of the research was to indicate rare types and to make necessary actions foritheir secur
ty. In the result of the research, it was by us that P&ty which are united in 11 sorts, are rare. We examined their
current status, altitudinal belts, location, geographic types and statuses by the degree of rarity.

Keywords:families, sort, type, Boraginaceae, rare, protection.
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ORGANIZATION OF ANIMAL DISPLAY | N THE INDUSTRIAL CITY
(ON THE EXAMPLE OF THE CITY STERLITAMAK, REPUBLIC OF BASHKORTOSTAN)

B.Yu. Chaus Candidate of Biological Sciences, Associate Professor of Biology Department
Natural Science Faculty
Sterlitamak branch of Bashkir State UniversRyssia

Abstract. The lists of animals and parameters, which can be used for the organization of faunistic control in
the territory of the industrial city taking into account regional features, are provided in this article.
Keywords:bio-indication, biemanitoring, zooindication, ecological monitoring, species diversity, morphol
gy criteria.
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RECEIVING THE RED IR ON OXIDE PIGMENT
ON THE BASIS OF THE WASTE ETCHING SOLUTI ONS

I.A. Vasilenko, Candidate of Technical Sciences,
Associate Professor of the Department of Inorganic Substances Technology and Ecology
Public higher education institution "Ukrainian State University of Chemical Technology" (Dnepropetrovsk), Ukraine

Abstract. The way breceiving a red iron oxide pigment on the basis of the waste etching solutions by method
of calcinating of goethite is described in the article. The main properties of the received pigment and its comparison
with production prototypes are shown.

Keywords pigment, etching solutions, utilization, synthesis.
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TO THE QUESTION OF USE OF CHULAKTAUSKY P HOSPHORITES
FOR RECEIVING COMPLE X MINERAL FERTILIZER S

K.T. ZhantasoV', Ye.N. KocheroV, A.A. Kadirbaeva®, Ye.N. Oralbay*
! Doctor of Technical Sciences, ProfessotCandidate of Technical Sciences, Associate professor,
*Candidate for a Master's Degree
M. Auezov South Kazakhstan State University (Shymkent), Kazakhstan

Abstract. Information on the fields of the phosphorite ores used in the process of receiving complex mineral
fertilizers of the prolonged action is presented in the article. The average chemical and granulometric composition of
the initial charge materials used the process of receiving multicomponent mineral fertilizers are given.

Keywords:phosphorite, ore, fertilizer, vermiculite, internal stripping soils, field, raw materials.
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MODERN ENERGY SAVING PROBLEMS IN THE PRODUCTION

R.A. llyin!, R.A. Lidzhi-Goryaev?
! Candidate of Technical Sciences,
Head of the Laboratory of Nonconventional Power Engineering of Directorate for Science
2candidate of Technical Sciences, Associate Professor "Operation of the Water Transport"
Federal State Budgetary Educational Ingtituibf Higher Professional Education
"Astrakhan State Technical University", Russia

Abstract. The need and expediency of energy saving of fuel and energy resources for the any production are
shown in the article; some successful implementation examplesious energy saving technologies are given. The
unsuccessful energy saving example on heating system of the Joint Stock Company "Combined Heat and Power Plant
Northern" in Astrakhan is analyzed.

Keywords:energy saving, cogeneration, microturbinesjewables, liquid crystal isolation, heating system.
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FOURTH-ORDER RUNGE T KUTTA METHOD IN CALC

E.M. Kondrat'ev, Candidate of Technical Sciencédssociate Professor
Federal State Budgetary Educational Institution of Higher Professional Education
"The Moscow State University of Instrument Engineering and Computer Science”, Russia

Abstract The purpose of the present work is realization in Calwidely used fourttorder Runge Kutta
method at the numerical solution of the ordinary differential equations. The work of the created means is shown on an
example. The created means is quite available to the ordinary user of the personal computer.

Keywods: Calc, ordinary differential equations, task of Cauchy, numerical methods, fordér Rungei
Kutta method.
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USE OF NAVIGATION SATELLITE SYSTEMS
BY CONVEYANCE OF PASSENGERS AND TRANSPORTATION OF GOODS

V.A. Molodtsov *, A.A. Gus'koV?, N.Yu. Zalukaevé
! Associate Professof,?Assistenibf "Organization of Transportations and Traffic Safety” Department
Tambov State Technical University, Russia

Abstract The use of navigation satellite systems for optimization of the motor transport use at the organization
of city transportations by public transport, school transportations, and also their application by the assessment of the
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Abstract. The research anthe analysis of processes of a desulfurization of oil coke with sulfur o4,8,5
masses % was investigated. It is shown that efficiency of a desulfurization depends on the initial concentration of sulfur
and on the temperature condition of processing.
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Abstract.In this article the question of possibility of application of the DEA method (Data Envelopmewt Anal
sis) for an assessment of activity efficiency of the enterprises in the social sphere, in particular in housing sector, is
considered. The technique of determination of input and output parameters is analyzed, criteria for this method are
revealed, the algorithm of a clustering of objects proceeding from their efficiency is defined.
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s) ., BOtee Odzyj oty (rjLHddMc] ttZzHtskzftOoadzjdzedj), BOtOc O
zOo dzr » L OatsHO ( ¢C Miz20pStH? cds O¢ sl dag g dezftsGed &) ,( 6L { 2Hdg 2)
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J.1. 1 Ootwffdse stk0Oa jrRddptzj2ddSse
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HitsCORBf Odzdd EOI (Ef fectiveness on investments, &W¥]
ydmazdilsj dz2 fsC0OLOIjdzw 1+ WWjiClkdodesmlsd ddeo j Misdyd?2 E @I,
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Jets dmMftsdz L s9a Odedd dzO Bidese ] Cdzt yjornas YCOLOISjdzj2 +WWJ
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sdz¢ yjor J: foEejCGctcdtetseo Odadztsj 4 aVdfvHj JSEsdzQ@igtadfipdsts o, O ddd ji dzd © d H | da
Bzdz sdd3j Hd2 dZOW o9 dHJ e ¢ ZOAO.

ltesdLoBHY BYyjdSk {WYWjCko 6l tj§ dOdds2 Hjwisj d dshlkd
LCtdsBduiMSd2 d StBBzddSObdod 2 [1]. SStdsddug®Sdadyd ¥ W
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o) C ZORdese s BB ON j dzd W dzO dugjtsdajCediafsd , O IEdoBIdsS tafdl s d3 j diz  Wsfte(d3 L dzO dzd v
s ko Oty ddzd kEfmdkzkzej .
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T &3 etsftesh) © MOk BOSJHCYddz) dzdd - M Hkzeddd MY shtss OB
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Metsets MfesmO &0 shdss,) djksHse Isjtstedd fweddyisdwy eBih j dzd 3
Md3Otcdo Oj 3" = o Isjtstedd dete [4]. uvOS, HsCkzfoOljd tHid f toc
stejBdlsj dz MSdn Mmeats2fmlse, COC 0o d dzts, sfdmr 9a0j 5" 7 Ctdzd y
Mos2MmMlse ftesdLosHdbMY MicBos Gp@di HOBNHEAEOWET Ofdisc b dd8 ff totsc
Mitsets MftesMO © HOMMGHE MdzEyo] fJteddj ddBO o teswisdsimlsdow o

[fdMOdedz’ j o' hj §sSHRGH' &sckls B'ls! OHOflkdute Oser d
9 0dgdese s o dHJ s d2@ A kB®FEOWAE | dz2s OF , BJ HJ O dzj dzj 6 COC ftoj HMIsO
Bj HdOdEsMdlsj d2v tyj dzdo Ot ls St ko] dEstsmy s desfyls: tOL dzd Y dz'

S§tejHjdjddj COujmbseO MY EdPR nEOkaLsGH] Y 8YB.000 s judssBd s
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