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OUZUKO-MATEMATUYECKHUE HAYKHA

O PEKYPPEHTHBIX INIOCJIEAOBATEJBHOCTSIX U
YPABHEHMUSAIX
Mopo3sos A.B. Email: Morozov66l@scientifictext.ru

Moposose Anexceil Banenmunosuy — KaHouoam Quzuxo-mamemamuyeckux Hayx, npogeccop,
Kagedpa mamemamuxu,
Boenno-xocmuueckasn akaoemus um. A.@. Moowcaiickoeo, e. Cankm-Ilemepbype

Annomayusn: 6 cmamve npeonazaemca NiAH U3NONCEHUS TUHENHbIX PEKYPPEHMHBIX YPAGHEeH UL
6 Kypce evicuieil mamemamuku. Ilo yenomy pady HpuduH >Mom Mamepuan Hacmo
paccmampusaemcs 8 cheyuanbiblx oucyunaunax. Ha naw 632130, nepeoe 3HaKoMcmeo ¢ dmum
Pazoenom MamemMamuxy yMecmHo npoeecmu 6 odujem Kypce MamemMamuKu cpasy nocie
meopuy  UHEUHbIX OUPDEPEHYUATLHBIX YPABHEHUIL ¢ NOCMOAHHBIMU KO3 @uyuenmamu,
BO3MOJICHO 6 HECKONIbKO YyceueHHoM eude. [Ipu makoil nocie0osamenvHoChmu  USNOHCEHUs
npedmema cnedyem oOpamumv GHUMAHUE CMYOEHMO8 HA CYWecmeyioujue aHaIo2uu,
00WHOCIb MemOO08 U CIPYKMYpPY PeueHuti TUHEUHbIX OUphepenyuanvrbix u peKyppeHmHbiX
VpagHeHuil ¢ NocmosHHbIMU Kodpduyuenmamu. Crmamvs OpuUeHmuposana Ha npenooasameneil
mamemamuxu u ghusuxu BTY 306, a maxace cmyoenmos.

Kntouesvie  cnosa:  numelimvle  peKyppeHmHvle — YPAGHEHUs € NOCHOAHHbIMU
KO3 duyuenmamu, NPOCMPAHCMBEO peuieHul.

ON RECURSIVE SEQUENCES AND EQUATIONS
Morozov A.V.

Morozov Aleksey Valentinovich — PhD in mathematics, Professor,
DEPARTMENT OF MATHEMATICS,
PROCEEDINGS OF THE MILITARY SPACE ACADEMY NAMED AFTER A.F. MOZHAISKY,
ST. PETERSBURG

Abstract: the paper proposes a scheme of presentation of linear recurrent equations in the
course of higher mathematics. For a variety of reasons, this material is often considered in
special disciplines. In our opinion, the first acquaintance with this section of discrete
mathematics is appropriate to conduct in the General course of mathematics immediately
after the theory of linear differential equations with constant coefficients, perhaps in a not-
so-truncated form. In this sequence of presentation of the subject should pay attention to the
existing analogies, the General methods and the structure of solutions of linear differential
and recursive equations with constant coefficients. The article is aimed at teachers of
mathematics and physics of Universities, as well as students.

Keywords: linear recurrent equations with constant coefficients, solution space.

VIIK 531

Bgenenmne. Xopomo W3BECTHO, 4YTO JMHEHHBIE anddepeHnnanbHble W peKyppeHTHBIC
YpaBHEHHSI C TIOCTOSHHBIMH KO3(QHIMEeHTaMn 00pa3yloT KJacc YpaBHEHHH, M1 KOTOPBIX
nMeeTcsl 3aKoH4eHHast Teopus. Ilo cymnecTBy, oHa SBISETCS BETBBIO JIMHEHHOW aireOpbl W
nperosiaeTcsl B pa3HbIX 00beMax BO MHOI'MX TEXHHUYECKHMX By3axX. B Hactosiuei cratbe naercs
000CHOBaHME M3JIOKEHHS TEOPHH PEKYPPEHTHBIX YpPaBHEHHH B Kypce BBICIIEH MaTeMaTHKU
niociie TeMbl «JInHelHble nddepeHnaIbHbIe ypaBHEHHS C TIOCTOSHHBIME KO3 uImeHTaMim.

HanomanM HEKoTOpBIe (haKThl M3 MATEMATHYECKOTO aHaau3a. M3BeCTHO, 4TO YHCIOBBIC
MOCJIEI0BATEILHOCTH MOKHO 33/1aBaTh I10-PA3HOMY:

1) popmysoit oGiero unerna x, = x(n), n € N;

2) rpaduueckwy;
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3) Tabnu9HO;

4) peKyppeHTHO, T.€. ¢ TOMOLIBIO GOPMYIIBL X, 11 = f(X;,) (B 9TOM ciydae roBopsT, 4To
YHCJIOBAsl TOCJIEAOBATENBHOCTD IONydaeTcs urepanmsmu ¢yHkumu f). Ilpum stom mis
OJTHO3HAYHOTO 3aJlaHMsl YHCJIOBOM MOCIIEOBAaTENLHOCTH TpeOyeTcst 3alaTh HadalbHOE
3Ha4EHHE X(. Pa3HBIM X, OyAyT OTBEUaTh M PA3HBIC YHCIIOBBIE TOCIEIOBATEIbHOCTH.

Tlocnemnauii cioco0 3aJaHMs YUCIOBBIX ITOCIEA0BATENIHFHOCTEH MOKHO 0000mMTh. Tax,
HanpuMep GopMyIIsl

Xny2 = f(xn+1:xn)! (1)
Xnt3 = f(Xnt2) Xnt1, Xn) (2)

TaKKe MO3BOJISIOT FEHEPUPOBATH YHCIIOBBIE MOCIIEI0BATENLHOCTH, TOJBKO B ciry4ae (1)
TpeOyeTcsl 3aiaTh HadaJlbHBIE NAaHHBIE Xj,X;, BO BTOPOM — Xg,Xq,X,. EcCTecTBEeHHBIM
00001eHneM TocneTHIX (HOPMYII SIBIISIETCS] COOTHOLIICHHUE

Xn+k = f(xn+k—1!xn+k—2: ---!xn)- (3)

@opmymsr (1), (2), (3) Ha3BIBAOTCS PEKYPPEHTHBIMH, COOTBETCTBEHHO 2,3, ...,k —T0
MOPSIKOB. SICHO, YTO Ul OAHO3HAYHOTO OMPEIENICHHS MOCIEA0BATEIbHOCTH, 3aJaBacMOH
PEKYPPEHTHBIM COOTHOIIEHHEM k —ro mopsiaka (3), Hamo 3aJaTh K YHCEN  Xg, Xq, -, Xg_1-
3amMeTuM, 4TO 3HAKOMBIE CO IIKOJBI apu(METHUECKas U FeOMETPHYECKas IPOTPECCHUH TaKKe
MOT'YT OBITH 33JJaHBI PEKYPPCHTHBIMU (DOPMYIAMH BUIA: Xp4p = 2Xpiq — Xp U Xppq = Xpq.

[peamnonoxum, Tenepb, YTO KakUM-INOO 00pa3oM HaiizeHa siBHas (QyHKOUS X, =
x(n), T.e. 4YKCIOBas MOCJIENOBATEIbHOCTh HATYpaJbHOTO WM ILEJIOro apryMeHra,
obpamaromasi cooTHomenne (3) B TOXKIECTBO NpH BceX N. Toraa roBopsT, 4TO (QYHKIHS
X, = x(n) seusercs pemenueM ypaBHeHus (3). Ecim ¢ymxmums f B ypaBHeHm:m (3)
JVHCHHAsT OTHOCHTENLHO CBOMX IIEPEMEHHBIX, TO ypaBHEHHE (3) Ha3bIBACTCS JUHEUHbIM
OOHOPOOHBIM — pDeKYPPeHmMHbIM — ypaenenuem Kk —eo nopaoka. Ecmm  ¢yHkmus  f —
HeluHelHass, To ypaBHeHHe (3) HaspIBaeTCs HEIMHEHHBIM. IlpumepoM HelMHEHHOTO
PEKYPPEHTHOTO YPaBHEHUS SIBISETC Xp4q = Xn(1 — X)), n € Nj.

JIluHeiliHble OQHOpPOAHBIE YypaBHeHUsl. PaccMoTpuM JHMHEWHOE peKyppeHTHOeE
OJTHOPOJTHOE YpaBHEHHE C MOCTOSHHBIMU Koadduimentamu k —ro mnopsiika

Xtk T Q1 Xnpk—1 T QaXnyp—2 + -+ apxn = 0, 4)
snece k € N={1,2,..} — ¢ukcuposano, n € Z={0,+1,+2,..}, aq,a,,..,a; —
MOCTOSIHHBIC BEIIECTBEHHBIC YHCNA (KO PUITHEHTHI).
Pemenus ypaBHeHus (4) 06s1a1at0T CIeAYIOIUMEI CBOIICTBaMU.
Jlemma 1. Eciu x,, = x(n), n € Z pemuenue ypaBuenus (4), o cx, (c — const) —

@ @ (m)
o X e X —

1 2
Takxke ero pemenue. Ecnu x pemenus (4), To x, = Clxr(1 )+ c; x,(l )+
vt Cx™ (¢4, gy vy C — CONSE) — peliiette (4).
Jlemma 2. Ecmm x, =u, +iv, — KOMIUIEKCHOE pelIeHHe YypaBHeHUs (4), TO
BEIIICCTBEHHBIE YUCIIOBBIE TTOCIIEJOBATEIbHOCTH Uy, U U, — OYAYT pemeHusmu (4).
L .
Teopema 1. Ecniut penienust ypasHenust (4) x,(l ) 1=1,...,k — quneiino nesasucump (310
MOHATHE 37ieCh MBI He o0cysknaeM [1]), TO Bo MHOXXECTBE BCeX pELICHHI OHU 00pa3yroT

basuc v Bce peUICHUA HAXOAATCSA B (bopMyne
k

Xp = clx,(ll) + czx,(lz) + et ckx,(lk) = Z clx,(ll). )
=1

3nech ¢; (I = 1,2, ..., k) — npousBobHBIC YHCIIA.

Omnpenenenne. JIMHEWHO HE3aBUCHMBIE PEHICHUS x,(ll),l =1,..,k wHaspBarorcs
¢dynoamenmanvrou cucmemou peweHutl OTHOPOTHOTO PEKYPPEHTHOTO ypaBHeHHUs (4).
Pemrenue (5) maseiBaetcs obwum peutenuem (4). Tlpu duxcuporannsix ¢; (I = 1,2, ..., k)
penienue (5) Ha3bIBAE€TCS YaCTHBIM.

BHUMaTeIbHBIN YUTATEIb 00PATUT BHUMAHKE HAa CXOXKECTh PACCMATPHUBAEMOM MOJEIH C
JUHEHHBIM  ONHOPOIMHBIM  JuddepeHIUATEHBIM  YpaBHCHHEM C  IHOCTOSHHBIMHU

BECTHUK HAYKU U OBPA3OBAHUA Ne 7(61). YacTk 2. 2019. I 6 l



K03(dULINEHTaMH, a TaKXKe 00ILYI0 CTPYKTYPY COBOKYITHOCTH BCEX PELICHHH, Ha3bIBAEMYIO
OOIIMM pPEIICHUCM.

INonck ¢yHmameHTanbHONW cUCTEMBI pelieHUi ypaBHeHHs (4) oOHapy>XHMBaeT HOJIHYIO
AQHAJIOTUIO C TOUCKOM (YHJAMEHTAaJbHOW CHCTEMBl COOTBETCTBYIOIIETO JIMHEWHOIO
i depeHInanIsHOr0 ypaBHEHHS C MTOCTOSTHHBIMU KO3 duipeHTamu.

Pemenns ypaBaeHUs (4) pa3bICKUBAIOT B CIICAYIOIIEM BH/IE

X, = x(n) =", (6)
rje A — IOoKa HEeU3BECTHOE YHCIIO.

[oncrasnss (6) B (4), NPUXOJUM K alNredpandeckoMy ypaBHEHHUIO

M+ a N a2 gy, = 0. 7)

Takum o0Opa3om, kKak B TeopuH AUBPEpeHIUATBHOTO ypPaBHEHHS C IMOCTOSHHBIMHU
K03 dUIKEHTaMH, TaK ¥ B TEOPUH PEKYPPEHTHOro ypaBHeHHMs (4) 3ajada HaXOXKICHHS
(yHIaMEHTAIBHOM CHUCTEMBI pElIeHUI MPUBOJUT K OJHOMY M TOMY e ypaBHeHuio (7),
Ha3bIBAEMOMY XAPAKMEPUCUYECKUM.

[Tycts Ao — mpocToii BemecTBeHHBIN KopeHb ypaBHeHus (7). Torna GpyHkums

X, =M\y, nEZ, (8)

Oyzet pemenueM (4), a B popMyie (5) 3ToMy pelieHuIo OyIeT 0TBeYaTh Cq Ay .

Ecmm Ay — KOpeHb KPaTHOCTH M TO, PEIICHUSIMH OyIyT cieayromue GpyHKInum

xM = B =mal, L x = g, 9)
a B 00meM pemternH (5) MOSBHTCA caraeMoe 1Ay + Conhg + o+ ¢,n™ g,

k
JlokazaTenscTBO TOro, 4To (yHKUIHUS x,(I) U3 COBOKYHNHOCTH (9) ynmoBieTBOpseT

ypaBHEHHUIO (4) IPOBOAUTCS HEMOCPEICTBEHHOM MOICTAHOBKOH.

IIyctp Tenephb AMp=axPi= re'® — mpocteie KOMILICKCHBIE KOpHHA
xapakrepuctuueckoro ypasHenusi (7). Torma, nmpumenss ¢gopmyity Myaspa u nemmy 2,
MOJTy4aeM, YTO BEIIECTBEHHBIMH PEIICHUAMH ypaBHEHHS (4) OynyT QpyHKINH

xr(lc) = rcosng, x,(f) = risinng, (10)
Jlnst KpaTHbIX Ay, = o0 & Pi = re'? BelecTBEeHHbIMH pelueHnsMH (4) GynyT:
1 2 ! )
xr(lc ) = rcosng, xr(lc ) = nr'cosng, ... ,X,(f )= n' 1r”cosn(p (11)
1 ; 2 i ! - .
X‘r(z,s ) = r*sinne, xr(ls ) = nrisinng, .... »xv(ls =n "risinng

3nech | —KpaTHOCTB KOpHEH A, , = o0 & Bi = re’.

Pemenunsm (11) ypaBHenus (4) B oOmeMm pemieHHH OyIeT COOTBETCTBOBATH CyMMa
Yo nk T (e cosng + ¢2*sinng), rae e, ¢2* — nponssonbHEIe MOCTOSHHbIE.

Hdnst ypaBHeHus (4), Tak ke, KaKk W JJIS COOTBETCTBYroLIEro IuddepeHIHaibHOoro
YpaBHEHUs CTABUTCS HavajbHas 3anadya (OHa TaKKe HasbBaeTcs 3adauell Kowi): HAWTH
pelieHue (vacmuoe peuienue), yIOBICTBOPSIOLICe HAYaIbHBIM JaHHBIM:

Xgy X1y e s X1+ (12)

[Towmck 3TOTO YAacTHOTO peIIeHHs] NMPUBOIUT K PEIICHHIO JHHEHHOW anreOpamdecKoi
CHCTEMbI OTHOCHTEJILHO HEU3BECTHBIX Cq, Cy, ..., Ci -
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IIpumep 1. CpaBHUM pelieHHs CAEIYIOUUX YPABHEHUI.
PexyppeHTHOE ypaBHEHHE

JuddepenunansHoe ypaBHeHHE
Xn43z — TXpgp + 16X, — 12x, = 0

x"—7x" +16x'—12x =0
XapaKkTepuCTUYECKOE YPABHEHHUE

B -—72+160-12=0 > A-3)A—2)2=0

DyHaMEHTaJIbHAsL CUCTEMA PELICHUN
MW _an , @ _9n B _ _9n
X, =3%x, =2"x,7 =n2

x,(t) = 35, x,(t) = e?t, x5(t) = te?t
Oobmiee pemieHne
Xp = ¢ 3"+ 2" + ¢3n2™ x(t) = cie3" + ce?t + cyte®t
HavaneHeie ycnoBus
Xo=0, x=-3, x,=-15 x(0) =0, x'(0) = -3, x""(0) = —-15
c1tc; =0 c1t+c; =0

3cy+2c,+2¢c3 = =3 3c;+2c,4+c3 = -3
9¢;+4c,+8c; = —15 9¢;+4c,+4c; = —15

c=-3, =3 ¢=0 cg=-3, =3 ¢=0

Pemenue 3amaun Komun
X, =—3-3"+3:2", nez

x(t) = —3e3t+3e?t, teR
IIpumep 2. CpaBHUM pelIeHUs CIEIYIONTNX YPABHEHUI.

PexyppeHTHOE ypaBHEHHE

JuddepeHnnanpHoe ypaBHCHHE
Xns2 T 2Xpeq + 2x, =0

x'+2x +2x=0
XapaKkTepuCTHIECKOE ypaBHEHHE

M 4+204+2=0 >Mh,=-1 ii=\/§(cos%n+isin%n)
BemectBeHHas pyHIaMeHTallbHAS CUCTEMA PEIICHUH

3nn 3nn .
u, = \/incosT L\ Uy = \/ZnsinT x,(t) = e tcost, x,(t) = e tsint
Ob61ee perneHne
3nn 3nn
X, = V2" (ClcosT + C, sin T) x(t) = e t(C,cost + C, sint )

JIuHeliHble HEOTHOPOAHbIE YpPaBHEHUS.

PaccmoTpuMm  nmHEHOE HEOTHOPOAHOE
PEeKyppeHTHOEe ypaBHeHHe (YpaBHEHHUE C MPaBOil YacThIO)

Xn+k T A1 Xpik-1 T Qo Xpyg—2 + = + QX = Gn,

(13)
31ech g, = g(n) —3amaHHas YKCIOBAS TIOCIIEIOBATEILHOCTb.
Teopema 2. CtpykTypa obrmiero penienus ypapaenus (13) naercs Gpopmynoit
k
x —ZCx(l)+3? (14)
n - *n n-
=1
3necy X, — 4acTHOE pelieHue ypaBHeHus (13).

B kypce muddepeHnmaIbHBIX YpaBHEHHH, KaK MPaBHIJIO, PACCMaTPHUBAIOTCS CIIOCOOBI
MHTETPUPOBAHIE HEOTHOPOAHBIX In(PepeHITHAIBHBIX YPaBHEHUH

L(x) =x® + ax® D 4 q,x*2 . 4 g x = g(b),
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dlx o o
(3mech x = x(t), x® = W) CO CIIELMAJILHON MPaBOH YaCThIO:

g(t) = e™(B,(t)cosPt + Q. (t)sinpt),

rae B,(t), Q,,(t) —anrebpanueckue IOIMHOMBI CTeneHedl n Um; a u ff — 3aJaHHbIE
KOHCTaHTHI. [Ipy 3TOM YacTHOE pelIeHHe COOTBETCTBYIONICTO yYpPaBHEHHS Pa3bICKUBAIOT B
Buze X(t) = tSe® (R, (t)cosPt + T, (t)sinpt),rne  R,(t), T,(t) — MHOrouneHsl c
HeonpeneneHHbpIME Ko duuuentamMu crenenu r = max{n,m}, a s = 0, ecin o + Bi He
SBIACTCS. KOPHEM XapaKTePHCTHYECKOTO YPaBHEHHMS, €CIM ke o + (i sABIsAeTcs KOpHEM
XapaKTepUCTUYECKOI0 YPaBHEHHUS, TO S — KPATHOCTh 3TOTO KOPHSI.

B teopun ypaBHerns (13) Taxke MOXHO pacCCMOTPETHh HECKOJBKO CITy4aeB CIEeIHAIbHON
NpaBOi YaCTU C MU3BECTHBIMH CHOCOOAMH HAXOXKICHHUSI YACTHBIX pemieHuid. OrpaHuuuMCst
ciyyaeM (C JPYrdMH MOXHO O3HaKoMuthes B [1,2]) mocnemoBarensHoctd g, = g(n) =
Pi(n)a™. 3pecy P;(n) — 3aMaHHBI MOJMHOM OT N CTENEHM j, @ — 3aJaHHOE YHMCIIO.
YactHoe pemenne X, NPU 3TOM pasbICKUBAIOT B BHae X, = n°R;j(n)a", tae R;(n) —
MHOT'OWICH ¢ HeoNpenea8HHbBIMU K03 (DHUIIEHTaMHU, YHCIIO S ONpeNeIsieTcs TaK JKe, KaK U B
ciydae upGpepeHInaIbHOrO ypaBHEHHS.

Ipumep 3. Haiitm oOmee pemeHne JIWHEHHOTO HEOTHOPOTHOTO PEKYPPEHTHOTO
YPaBHEHUSI 2-TO MOPSIIKA Xy o + 3Xp 41 + 2%, = n(—=2)".

CocTraBisieM XapaKTepHCTHIECCKOES YPABHEHHE M HAXOJUM KOPHH

M+30+2=0 21, =-1,1,=-2.

BeimuceiBaeM QyHIaMeHTaNbHYIO CUCTEMY PEIeHHI x,(ll) =(-D", x7(12) =(=2)™

YacTHoe pelienue uiieM B Buae X, = n(An + B)(—2)". Iloacrasiss X, B UCXOJHOE

1 5
ypaBHEHHE, HAX0AUM A = > B =-— >

Oo6iee pemienune umeeT BUI X, = C(—1)" + C,(—2)" + n(%n - ;)(—2)”.

3akirouenne. OIBIT YTCHUS JISKIMH ¥ MPOBEICHUS TPAKTHYECKUX 3aHATUI 10 TeMaMm
«JIuneiinple muddepeHManbHble  ypaBHEHHS C MOCTOSHHBIMH KOY(D(GHUIMEHTAaMH» U
«/IuHeliHple PEKYpPEHTHbIE YPAaBHEHMs» aBTOPOM HACTOSIIEH CTaTbU, MPHUBENI K
3aKJIIOYEHMIO, YTO 3TOT MaTepuall UMEET CMBICI HW3JIOKHUTh MOCIEJI0BATENILHO B Kypce
mareMaTtukH. Jlns JokazaTenbcTBa BhIlI€ OBbLIM TPHBEICHBI B KOHCHEKTHBHOM BHJIE
3JIEMEHTHl OOIIeH TEeOpUH JIMHEHHBIX PEKYPPEHTHBIX YPaBHEHMH C IOCTOSIHHBIMH
ko3¢ ¢unnenraMu. MeToauKa HM3JI0KEHHUS YKa3aHHBIX pa3ZeioB IOJDKHA 3aKIF0YaThCsl B
CTPOTOM M TIOCJIEJOBATEIHHOM HCIIOJIb30BAHMH OJMHAKOBBIX O0003HAYEHHH M OJMHAKOBOM
nekcuku. Ecnmm  peann3oBaTh  yKa3aHHYIO BBINIE  ITOCIEOBATEIbHOCTh  H3JI0KEHHS
MaTepuaina, o0pa3oBaTenbHbIH 3 ekt OyaeT oueBHICH.
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I'EOJIOTO-MUHEPAJIOTUYECKHUE HAYKH

OTEUYECTBEHHBIHN ONBIT IPUMEHEHUS TEXHOJIOTUA
MHOI'O30HHOI'O I'MIPOPA3PBIBA IIJIACTA
HA MECTOPOXIEHMSX 3AHA,Z[HOI71 CubuPu
MamobeToB )K.C.l, Mengenes K.C.2
Email: Mambetov661@scientifictext.ru
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Annomauwusn: o0num u3 Haubonee IPOeEKMUGHBIX Memo008 O000blUU 6 YCIOGUSX
HU3KONPOHUYAEMbIX KOJIEKMOPOS8 AGNAEMCA NpUMEHEHUe 2OPUBOHMANbHBIX CKEANCUH C
MTIPII. Kax nokasvieaem meopusi u NnpaKkmuxa paspabomiu mMecmopodircoeHull 3anaonou
Cubupu, npumeneHue cucmemvl 20pU3OHMALLHBIX CKBANCUH UYeLeCOO0OPA3HO HA 3aledncax,
coOepaicayux HU3KONpOHUYaembvle U HeOOHOPOOHble npodykmusHvle niacmsl. 1lo npuyune
Manol  npoOyKMUSHOCMU, Neped B68000M CKBANCUH 6 IKCHAYAMAYUI, Npo8oOUMCcs
mHozozounbil I'PII. B 0annoii cmamve paccmompen omedecmeeHHblli ONnbiim mexHoL02uu
MIPII, a maxoce onpedenena 3pgexmusnocmo MI'PII 6 yciosusx HU3KONpOHUYAeMbIX
KOJUIEKIMOPO8 6 3a8UCUMOCHIU OM YUCAA CIAOULL U 00bEMA, 3aKAYEHHO20 NPONNAHMA.
Knroueesvie cnosa: mmnozosonnviil eudpopaspuie naacma (MIPII), eopuas nopoda, niacm-
KOMIeKmop,  dpghexmunocmp, 2azoomoaud, @OUILMPAYUOHHO-EMKOCHHbIE —CBOLICMEA,
mpewuna, nponnanm, HCUOKOCHb pa3puled.

DOMESTIC EXPERIENCE OF THE APPLICATION
OF TECHNOLOGY OF MULTI-ZONE HYDRO EXPLOSION
OF THE PLATE AT DEPOSITS OF WESTERN SIBERIA
Mambetov Zh.S.:, Medvedev K.S.?

!Mambetov Zhanat Seelbekovich - Undergraduate;
2Medvedev Konstantin Sergeevich — Undergraduate,
DEPARTMENT OF DEVELOPMENT AND OPERATION OF OIL AND GAS FIELDS,
TYUMEN INDUSTRIAL UNIVERSITY,
TYUMEN

Abstract: one of the most effective methods of production in low-permeable reservoir
conditions is the use of horizontal wells with multi-zone hydraulic fracturing. As the theory
and practice of the development of fields in Western Siberia shows, the use of a system of
horizontal wells is advisable on reservoirs containing low-permeability and heterogeneous
reservoirs. Due to low productivity, before putting wells into operation, multi-zone
hydraulic fracturing is carried out. This article discusses the domestic experience of
technologies, as well as the effectiveness in conditions of low-permeable reservoirs,
depending on the number of stages and volumes injected proppant.

Keywords: multi-zone hydraulic fracturing, rock, reservoir, efficiency, reservoir-properties,
fracture, proppant, fracture fluid.

VK 553.982.2

Oxomo 30% wu3BIICKacMBIX 3alacOB MECTOPOXKACHUH, SKCIUTyaTHPYEeMBIX HedTe- u
ra3o0100bIBAOIIMMY KOMIIaHUsMU 3amanHoii CuOHupH, SBISIIOTCS TPYIHOU3BIIEKaeMbIMU. B
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HaCcTosIee BpeMs Jaxke MPUMEHEHHE OJHOCTaJUITHOro TMApOopa3phiBa MIacTa B HAKIOHHO
HampaBieHHbIX ckBaxkunHax (HHC) mne Bcerma oOecrneunBaeT  9KOHOMHYECKYIO
3¢ PEeKTUBHOCTB pa3pabOTKH.

Paiionsl HoBoro Oypenuss Ha [IpHOOCKOM MECTOPOXKIEHHHM - 3TO KpaeBble 30HBI,
MPe/ICTAB/ICHHBIE HU3KOIPOHHMIAEMBIMH KOJIIEKTOPAMHU IPOHHIAEMOCTHIO 10-3 MKM H HIDKE.

J1eOUTBI HAKJIOHHO HAIPABJICHHBIX CKBAKHH C IPUMEHEHNEM THAPOPA3PhIBa MIIACTA B TAKIX
30HAX COCTABJIAIOT 6-25 M° /CyT, 4TO B OCHOBHOM He 00CCIIeYMBACT OKYIIAEMOCTH 3aTPAT HA HX
CTPOUTEIBCTBO.

OnHIM U3 OCHOBHBIX CTIOCOOOB TIOAJEPKAHUS YPOBHEH JOOBMH B INIOXHX T'EOJIOTMIECKUAX
YCIIOBUSIX SIBIISIETCS] IPIMEHEHHNE HOBBIX TEXHOJIOTHH, B TOM YHCIIE TOPU30HTAIBHBIX CKBAXKUH C
mHoroctaauiabM [PIT (I'C ¢ MI'PIT).

OObekTamMu  pa3paboTki [IpHOOCKOrO MECTOPOKIEHUS SBISIOTCS TPU HPOJIYKTUBHBIX
IUIaCTa, OHM OTHOCSATCS K OTJIOXKEHHSM OOpOBOTO THNA M XapaKTEPH3YIOTCS XOpPOLIO
KOPpEIUPYEMBIMU TIPOCJIOSIMH, OJIMH W3 IIaCTOB OTHOCHTCS K TJTyOOKOBOJHBIM MOPCKUM
OTJIOKEHUAM, XapaKTePU3YIOIMUMCS BBICOKOM INIMHHCTOCTBIO U PacyJICHEHHOCThIO. B TpeTheM
IUIacTe MPOAYKTUBHBIMU SBIISIOTCS MIEPECIauBaIOIIHECs TIeCUaHO-aJICBPOIUTOBBIC JIMH3HI.

Tperuil mmacT HMeeT CJIOXKHOE CTPOCHHE: €ro HIDKHAS dYacTh IIpeJCTaBJIeHa
IepecIanBaHieM TOHKMX HE(TCHACHIEHHBIX IE€CYaHO-aJIeBPUTOBO-TIIMHUCTHIX IOPOJ C
JMH3aMH IPEUMYIIECTBEHHO MeCYaHO-aJIeBPUTOBBIX ITOPOI.

[Ipumensiemass cucrema pa3paboTku Ha [IpHOOCKOM MECTOPOXKICHHH NPENCTABISIET
co00i1 TUIONTATHYIO JEBSITUTOUYEUHYIO CHCTEMY C INIOTHOCTBIO CETKH 25 ra/CKB.

I[lo momydeHHBIM naHHBEIM OT Treodmsmdeckux wuccienoanuii ckBaxkud (I'MC)
yCTaHOBJIEHO, uTo TpemuHs! I PII B ocHOBHOM pactipeneneHs! B quamna3oHe 310-345°.

ITpu BBIOOpe ombITHOrO y4actka s OypeHus ['C M NpUMEHEHHS MHOTOCTaJUIHOTO
THJpOpa3pbiBa IUIACTa ObLIM CHOPMYIMPOBAHBI CIIEAYIOLIHME OCHOBHBIC TI'€OJIOTHYECKHE
KPUTEPUHU:

— OTCYTCTBME IIEpECEUEHHS LIEJIEBOTO IUIACTA € APYTMMHU IPOTyKTUBHBIMHU IUIACTAMU;

— TomuMHA iacTta He npessiaeT 100 M (TeXHOIOTHYECKOe OTpaHNYEHUE IPOBEACHUS
omepanuu ['PIT);

— pacwJICHEHHOCTH IUTacTa Ha | M addexruBHOM ToMIUHEI Oornee 0,5;

— TOJIIMHA MIMHHUCTHIX TIEPEMBIYEK MEXK1y pociIosiMu He Ooiee 3-4 M.

Hcxonst n3 3TX KpuTepueB B BOCTOYHOH yacTH I[IpnoOGCKOTO MecTOpOXIECHHUs ObuI
BBIOpaH y9acTOK JUIA MpUMeHeHUs TexHooruu 1o Oyperuro ['C ¢ MI'PIL.

B kagectBe Ttexuosmoruu wmHoroctamuitnoro I'PIT B I'C Obiia BeiOpaHa onHa U3
TEXHOJIOTHH CIIyCKa MHOTOCEKIIHOHHON KOMIIOHOBKM C MOPTaMHM JUIs 3aKauKH IMPOIIIAHTA,
pa3AeneHHBIMU B 3aTPyOHOM IPOCTPAHCTBE MaKkepaMu (PUCYHOK 1).

| Naxep VIOGRAEEN) O6parHiii Knanax
Packer /HFitm\ Back vaive
|c?--| . n---. | |z..( ng--u 0 om ou-u --..-.
Cexuwn nabopa
OGRS I I i | |

Drit deviation area

Puc. 1. Komnonosxa ona npogedenus MI'PIT ¢ I'C
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JlaHHas TEXHOJIOTHMs TI03BOJSIET OOECIe4YMBaTh BBINOJIHEHHE MHOTOCTAIMHHBIX
oneparuii ['PIT B HeoOcaxkeHHOM cTBoJie. B mpornecce 3akauku My(TbI NOCIIEAI0BATEIHHO
OTKpBIBAIOTCSI IIyTEM cOpachIBaHUs IIAPOB M OTCEKAIOT HIKEPACIIOJIOKEHHBIE HHTEPBAJIbI
nocisie nipoBenennst B Hux ['PII. Takast cucrema ynpoiieHa 3akaHYMBaHHEM CKBaXKHHBI 0e€3
HeMEHTUpOBaHusT W mnepdopanuu XBocToBHKa. CpOKM BBINOJHEHUS pabOT 3aBUCAT OT
nuzaiiHa ['PII m MOryT cocTaBiasiTb OT HECKOJBKHX CYTOK. TEXHOJIOTHS IO3BOJSET
M30JMpOBaTh OOBOJHEHHBIC WHTEPBAJIbI, YBEINYMBAs IJIHTEIFHOCTh OE3BOJHOTO MEPHOAA
9KCIUTyaTalliH CKBaKUHEL.

OrneHka 3KOHOMHYECKOH 3()(PEeKTHBHOCTH TPOBOAWMIACH ITyTEM CPAaBHEHHUS TEXHHUKO-
9KOHOMHYECKHX IIOKa3aTelell TpeUIOKEHHOTO BapHaHTa pa3paboTkn c  0a30BBIM
BapuaHTOM (meBstutodeyHas cucremMa HHC c¢ I'PII). [lns onpeneneHnss TMHAMAKA TOOBIYH
[0 CpaBHUBaeMBIM BapHaHTaM HcHoJib30Basack cekrtopHas [TJM. Ha pucynke 2
NPUBEJICHO CPaBHEHHWE PpACCUMTAHHOM JMHAMHUKH HAKOIUICHHOW J00bMM HedTH 110
aHAIM3UPYEMBIM BapHaHTaM pa3paboTKu.
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Bpema ¢ Hasana paboTe, mec. [ Time since launch, months

Puc. 2. I'paghux naxonnennoii 0obvluu Heghmu

Takum o00pazoMm, NpUMEHEHHE TOPU3OHTAIBHBIX CKBaXXWH ¢ MHoroctaguiHbM ['PII
MO3BOJISIET TOBBICUTh 3((GEKTHBHOCTh Pa3pabOTKM HHU3KOIPOHMIAEMBIX IUIACTOB, YTO
MOKA3aHO Ha IPUMEPE ONBITHOTO yJacTka [IprHoOCKoro MecToposKaeHHs.

B HOxHo-IIpuobckom wmectopokaeHuM mnposeneH 30-crammitapiii  MIPIT  Ha
TOPHU30HTAILHOM y4YacTKe CKBaXKHMHBI, JUIMHOH 1,5 Teic. M. ['yOuna 3aneranus HedTsSHOTO
miacta npesblmaer 2,6 toic. M. M3omsuus unTepBanoB, B kotopbix ['PII yxe 3aBepiieH,
JIOCTUTaeTcs IyTeM HCHOJB30BaHUS  MHOTOPAa30BOrO  makepa (YCTPOWCTBO s
TepMETH3allid  OTJENBHBIX 30H CKBAXHHBI), CITyCKAeMOTO Ha THOKOM HAacoCHO-
KommpeccopHoil TpyOe. s mpomenerms 30 cTagmifHOTO THApOpa3phiBa ITacTa OBUIO
WCIONIB30BaHO 1,2 ThIC. TOHH MPOMTIAHTA.

Taxxe 0cOOEHHOCTBHIO CKBa)KHHBI CTAJIO IIEMEHTHPOBAHUE TOPH30HTAIBFHOIO CTBOJA TIO
BCEH €ro NpOTSHKEHHOCTH, 4YTO IIO3BOJIMJIO MOBBICUTH A(P(EKTHBHOCTh YIpaBICHUS
TPEIIMHAMH N3-3a UX Pa300IIEeHHs [IEMEHTHBIM KOJIBIIOM.

OxujgaeMblil SKCIUTyaTallMOHHBIN TMOTEHLMA HOBOM CKBa)KUHBI COCTABIIIET HE MEHEE
130 ToHH He(TH B CYTKHM, YTO NPEBHILAET IPOTHO3HBIE MOKA3aTeIM MOOBIYM MOCIEe
nposeaeHus I'PII ¢ MeHbIIUM KONMMYECTBOM CTaauil. bnarogaps npyUMeHEHUIO TEXHOJIOTUI
MI'PII xoMnaHus MoJy4yaeT BO3MOXKHOCTb HE TOJIbKO YCKOPHUTb 3aIlyCK CKBAXKHHBI, HO U B
TEYEHHE BCETO CPOKA €€ IKCIUIyaTallud MPOBOIUTH Te0()H3NIECKIE HCCIICOBAHMS, a TAKKe
MeponpusaTusl 1o nosropuomy I'PIL.

BECTHUK HAYKU N OBPA3OBAHUA Ne 7(61). YacTk 2. 2019. . 12 .



Ha BpIHramypoBckoM MeCTOPOXIEHHM OBUIM NPOBEJEHBI pabOThl 10 MHOTOCTaIUHHBIM
I'PIT nBa 78 TOpPHM3OHTANBHBIX CKBOKMHAX C HHU3KUMH (QUIBTPALMOHHO-EMKOCTHBIMU
cpoiictBamu. Ilpu pazpaboTke MECTOPOXKICHHH B B OOJBIIMHCTBE MCIOJb30BaIM OT 3 no 10
MOPTOB (CpetHee KOJIMUYECTBO - 6), 3TO MO3BOJISUIO CO3AaTh BBICOKO MPOBOSIINE TPEIUHBI, IPU
9TOM CYLIECTBEHHO MHTEHCU(HUIMPYIOT HedTeooTnady mwiacta. [locie 3amycka CKBaKMHBI Ha
0TpaboTKy, yCIEIIHOCTE paboT coctaBmia 99%, a cpeqHeCyTOUHbIH npupocT aebuta 56,2 T/cyT,
YTO B HECKOJIBKO pa3 Oorpiie nokasateseii [ PI1 B HAKIIOHHO HaNpaBIICHHBIX CKBaXUHAX (IeOUT
HedTH - 20,6 T/cyT, XKEaKocTH 53,9 T/CyT), AOTIOTHUTENRHAS JOOBIYa HE(TH W3 TOPU3OHTAIBHBIX
ckBayku ¢ MI'PIT nocturna 619,415 teic. T.

Ha wmecropoxxpenmsax 3amamgaoii CuOupu THApOpa3phIBEI IDUIACTA HAYalM [IENaTh C
1990 r., x 2009 r. nx nposenu 6onee Tpéx Thicsd. [Ipu 3ToM I'PIT ob6ecneunsanu 10 30% ot
o01ei nononHuTeNnbHON 100b4K HedTH 1o BceM Buaam ['TM. Hauunas ¢ mas 2005 r. ['PII
B TOpPU3OHTAIBHBIX CKBAXKMHAX BBIMOJHEHs! Ha PomaHoBckoM, Kpanusunckowm,
Hosoroguem, Cpeane-UtypckoMm, BriHrasxunckoMm, XOJIMHCTOM —MECTOPOXKICHHSIX.
Koaddunmentsl NmpoayKTHBHOCTH OKa3ajiuCch B 3 pas3a BbIIe, 4YeM B HAKJIOHHO-
HaIpaBJIEHHBIX CKBAXHH C THAPOPA3PHIBOM ILIACTA.

3ak/roueHne

MHorocTauiHBIN THAPOPA3PhIB IUIACTA - MOLIHEHIIIEe CPEICTBO BO3ACHCTBHUS HA IIJIACT,
KOTOpOE TPOSIBIIAETCS HE TOJIBKO B MHTCHCU(HUKAIIMN 100BIYM HE(TH, HO U B CYIIECTBCHHOM
MOBBIIICHNH TEKYIIEH M KOHEYHOW HeTeoTnaun miacToB. [laHHAs TEXHOJOTHS IO3BOJIIET
MEepeBECTH B  KAaTEerOpHI0O  M3BJICKAGMBIX  3amachl  HE(PTH  HU3KOMPOHHUIIAEMBIX
MaJIONPOIYKTUBHBIX KOJUICKTOPOB, dKCILTyaTanus KoTopsix 6e3 MI'PII B Texnomormdeckn
HeBo3MoxkHa. MI'PII nomkeH cTaTh OCHOBHBIM MHCTPYMEHTOM IIPH BBEJCHUU B Pa3paboOTKy
TMI'aHTCKHUX 3alacoB HE(TH, COCPENOTOYCHHBIX B HHM3KOIPOHHIAEMBIX aYMMOBCKHUX U
IOPCKHUX OTJIOXKEHUSX.

[Tonnmanue mexanusma GopmupoBanust TpeuH ['PI1 n ymeHue KOHTPOIMPOBATH MX
pa3Mepbl MO3BOJISIIOT UCIIONB30BATh €0 HE MPOCTO KaK METO]| MHTeHCU(HKAIMK JOObIUH, a
KaK MHCTPYMEHT PEryJIMpOBaHMs CUCTEMbI pa3pabOTKU U YIpaBiieHUs] QUIbTPAMOHHBIMU
MOTOKAMH B Pa3JINYHBIX 00BEKTax pa3paboTKu, B TOM YHCIIE€ M MHOTOIIIACTOBBIX.
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OB30P COBPEMEHHBIX METOAOB INTPOBEJIEHUA
MHOI'O30HHOT' O I'MIPOPA3PBIBA TIJIACTA HA HE®TAHBIX
MECTOPOXJIEHUAX 3A1'[AI[HOI7I CubuPHu
Measenes K.C. Email: Medvedev661@scientifictext.ru

Meoseoes Koncmanmun Cepeeeguy - macucmpanm;
Kagedpa paspabomku u SIKCNIyamayuy HepmaAHbIX U 2A306b1X MECHIOPOAHCOEHU,
Tromenckuti unoycmpuanvhvii yHueepcumem, 2. Tromens

Aunnomayusn: 00HUM u3 Haubonee IPOEKMUBHLIX Memo008 000bluU 6 YCIOBUSX
HU3KONPOHUYAEMbIX KOJIEKMOPOE A6JIAEMC NPUMEHEHUEe 20PU3OHMANIbHbIX CKEAJICUH C
MTIPII. Kax noka3svigaem meopus u Npakmuka paspadomxu mMecmopodicoenuli 3anaoHo
Cubupu, npumenenue cucmemvl 20PU3OHMATILHBIX CKEANCUH YeNeco00pA3HO HA 3ATexHCax,
cooepocawux HU3KONpoHuyaemvle U HeoOHOpOOHble NPoodykmueHvie niacmol. I[lo npuuune
Manou NpoOYKMUSHOCMU Neped 68000M CKGAJNCUH 8 OIKCHAYaAmayuio npo8oOUmcs
mHozozonnbitl I'PII. B Oawnnoii cmamve paccmompenvl memoovl npogedenus MIPII &
VCIOBUAX HUSKONPOHUYAEMBIX KOJIEKMOPOS.

Knroueevie cnosa: mnozozonuwitl cuopopaspuié naacma (MIPII), eopnas nopooa, niacm-
KoJLIeKmop, 3¢ghgexmusnocms, Hegpmeoomoaua, GuibmpayuoOHHO-EMKOCMHble C8OUCMEd,
mpewuna, nPponnanm, HCUOKOCms paspolea.

DOMESTIC EXPERIENCE OF THE APPLICATION
OF TECHNOLOGY OF MULTI-ZONE HYDRO EXPLOSION
OF THE PLATE AT DEPOSITS OF WESTERN SIBERIA
Medvedev K.S.

Medvedev Konstantin Sergeevich — Undergraduate,
DEPARTMENT OF DEVELOPMENT AND OPERATION OF OIL AND GAS FIELDS,
TYUMEN INDUSTRIAL UNIVERSITY, TYUMEN

Abstract: one of the most effective methods of production in low-permeable reservoir
conditions is the use of horizontal wells with multi-zone hydraulic fracturing. As the theory
and practice of the development of fields in Western Siberia shows, the use of a system of
horizontal wells is advisable on reservoirs containing low-permeability and heterogeneous
reservoirs. Due to low productivity, before putting wells into operation, multi-zone
hydraulic fracturing is carried out. This article discusses the domestic experience of
technologies, as well as the effectiveness in conditions of low-permeable reservoirs,
depending on the number of stages and volumes injected proppant.

Keywords: multi-zone hydraulic fracturing, rock, reservoir, efficiency, reservoir- properties,
fracture, proppant, fracture fluid.

VIK 553.982.2

Ha naHHBIN MOMEHT 0JT0W W3 TJIAaBHBIX 33]1a4, CTOSIIIUX Mepe]] He(TITHRIMU KOMIIAHUIMH,
SIBIIIETCS] IPUMEHEHHE T€0JI0r0-TEXHUYECKUX MEPOTIPUATHH, HANPaBJICHHbBIX HAa BOBJIEUECHUE
B pa3pabOTKy TPyIHOU3BICKAEMBIX 3aI1aCcOB.

OmHMM W3 TEepPCHEeKTHBHBIX MEpOINPHATHI, HANpPaBICHHBIX Ha YBEIWYECHHE IOOBIYM
HCq)TI/I B HU3KOIIPOHHMIIAEMBIX KOJUICKTOpAaX, a TAaKXE MECTOPOXKICHUAX, MPOAYKTHBHBIC
TIACTBI KOTOPBIX MMEIOT CIIOXKHOE T€O0JIOTHYECKOe CTPOCHHE, SBISETCS MHOTOCTAMMHBIN
TUAPABIMYECKUA pa3phlB IUIACTa, B pPE3yJdbTaTe KOTOPOTO MPOHUCXOTUT HE TOJIBKO
nHTeHCUUKaIus 1006y HeTH, HO U BOBIIEUEHHE B Pa3pabOTKy 3amacoB, KOTOPHIE paHee
OCTAaBAIMCh B 30HAaX WM YYacTKax IUTacTa B CHIIy psAda NPUYHNH HEOXBauCHHBIMHU
pa3paboTkoii. Pe3ynpTaToM NpUMEHEHHS MHOTOCTAIUITHOTO THApPOpa3phiBa IUIACTA, KaK
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NPaBWIO, SBIAETCS JIUTEIBHOE YBEIMYEHHUE OTOOPOB J>KUAKOCTH, HNPUYEM BO MHOTHX
Clly4asx COIPOBOXKAAaeMOE CHI)KEHHEM OOBOJHEHHOCTH NPOIYKIHMH U, KaK CIIE/ICTBHE,
npupoctoM  HepTeornayd.  MHOroCTaguiHBIA — THAPOpPA3pbIB  IUIACTa  SIBISIETCS
BBICOKOO(D(DEeKTHBHOW TEeXHOJNOTHEH WHTEHCH(UKAMU TPUTOKA, MOBBIIICHUS OTAAYU
yIIIeBOAOPOIOB. DM GEKTUBHOCTh JOCTUTACTCS 3a CYET YCTpaHEHHsS CKUH - (akTopa |
YBEJIIMYEHUS IUIOMIAAN JIPEHUPOBAHMS CKBAXKMHBI IIOCPEACTBOM CO3JaHHUS KpBLIBEB
TPELINHBI IPU YCIOBHU 00ECIICUCHHS IUIAHOBOI IIPOBOJMMOCTH TpeuuHsl [1].

MTI'PII o Texnosioruu Zipper-frac. B ocuose Texuonorun MI'PIT Zipper-frac sexur
TO, 4TO Omeparyst OyJeT OCYIIECTBISATECA OJHOBPEMEHHO B IBYX TOPH30HTAIBHBIX CTBOJIAX
CKBaXMH, KOTOpBIE MapauleNlbHbl JAPYr JAPYry, M HaxoHATCd Ha HE3HAYMTEIbHOM
pacctosHuu Apyr ot apyra. Iloptel I'PII Ha ckBaknHax pacroyiararoTcsi Ha OJHOW OCH,
HanpoTuB Apyr apyra. Ortansl ['PII mociemoBarensHO uepemyroTcs, MHEpBBI 3Tam
HaXOJUTCs Ha CKBaKMHE 1, 3aTeM, Jajee Ha MEPBOM HMHTEpBale CKBAXXHUHBI 2 U Tak jaiee,
mi6o T'PII MokeT mNpoBOAMTBCS HA JBYX CKBa)XMHAX OJHOBpeMEHHO. CxeMaTH4HOe
n3oopaxxenne MI'PII o Texnonoruu Zipper-frac npuBeeHo Ha pucyHke 1.

- - - - - -
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Puc. 1. IIposedenue MI'PIT no mexnonozuu Zipper-frac (c oonospemennvim MI'PII ¢ nopmax 6 0gyx
cksadcunax u nociedosamenviom MIPII ¢ ckeadicunax

MTIPII no texnonoruu Zipper-frac (MZP). Texuonoruss MoaupuiupoBaHHOTO
Zipper-frac (MZF) wuaentuuna c TexHonorueil Zipper-frac, oHa HampaBieHa Ha
CO3JlaHME HUCKYCCTBEHHOI'O KOJUIEKTOpa MeXAy CKBaxkuHamu u TpemuHamu ['PII.
Oco0eHHOCTHIO SIBIIIETCS HEOOXOIMMOCTD cO3/laHus Oojee AMUHHBIX TpemuH ['PII, yuem
npu nposenenuu Zipper-frac.

Pa3znuuue 3axmoyaercs B CMEIIEHUH MOPTOB HAa CKBaXKMHE 2, Tak MOpT Ne | CKBaXKHHBI
JIOJDKEH pacronaraTbes: Mexay mopramMu NeNe 1 w 2 ckBaxkuHbl 1, a mopT Ne 2 BrOpoi
CKBa)XXHMHBI IO IIEHTPY MHTEpBaja MexAay nopramu NeNe 2 u 3 mepBOil CKBaXXWHBI U T.J.
Mepomnpustusa ['PII ocymectsistores: B ouepeaaoctr mopTsl NeNe 1 1 2 mepBoii CKBaXKHUHBI,
notoM 1opT Ne 1 BTOpoit ckBakuHEI, fanee mopT Ne 3 mepBoi CKBaKMHBI, ITocie moptT Ne 2
BTOPO CKBa)XKHMHBI U JIaJiee B AaHATOTUIHOM TTOPSIKE.

Hmxe npencraBneHo cxemarudeckoe noopaxenune mposeaenuss MI'PII mo texHomorun
Zipper-frac (MZP), pucyHox 2.
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Puc. 2. Ilposedenue MI'PII no mexnonoeuu MZP ¢ oonospemennvim I'PII 6 nopmax 6 08yx ckeascuna
(cnesa) u nocreoosamenvrom I'PI1 6 ckgaswcunax (cnpasa)

Pexomenpaunu nposenenus MI'PII o texuomoruu Zipper-frac:

— HCIOJB30BaHME JIMHEHHON JKUAKOCTH Pa3pblBa U CUIMTOM JKUAKOCTU-TIECKOHOCUTEIS
Bs13KOCThIO 710 500 cll3;

—  pacxoj 3aKaukH 70 5 M>/MHH;

— xoimuecTBo cranuii ' PIT Gonee 5-Tu;

— HaJIWYHE JONOJHHUTEIFHOTO MaHU(OIbIA ISl IIEPEKITIOUCHNS MEX/y CKBaKHHAMH;

— ocBoenue ckBaxkuH nocie ['PIT na 'HKT c azorom.

TexHonorus MHOTOCTamuitHOTo rHApopaspeiBa Mmiaacta TTS (Texas Two Step) ¢
3aKJII0YAaeTCss B TOM, 4TO THAPOPA3pbIB IUIACTa NMPOBOAUTCS HE IMOCIENOBATEIbHO, a B
W3MEHEHHOM TMopsAnke. B I1ulacte mo mnpuuMHE H3MEHEHHS BEKTOpa HaNpsDKEHHH B
MPOCTPAHCTBE MEXIy TpelIMHaMu co3faercst 3pdeKT JAOMOoIHUTENBPHON TPEUIMHOBATOCTH.
TexHonorus mpeaycMaTpUBaeT HAJIWYME B KOMIIOHOBKE 3aKaHUYMBAaHUS CKBAXKHHBI
yIpaBisieMble MEXaHWYECKHE CABIKHBIE MYQTHI, KOTOPbIE MEPEXOST W3 MOJO0KEHHs
oTKpBITO-3aKpBITO TIpU oMo ['HKT co crenuansHBIM HHCTPYMEHTOM - KimroueM. Taxoke
Ha CKBaYKMHAX IIOSBJIIETCS BO3MOKHOCTH BIIOCJIEICTBUU NPOU3BOAUTE NOBTOPHBII ['PIT Ha
JKeNaeMbIii WHTepBajl. I[IpeHMMyIIeCTBO TEXHOJIOTMH mepen TexHojoruid Zipper-frac
3aKJII0YaeTCsl B TOM, YTO OTCYTCTBYET HEOOXOANMOCTD TOYHOTO MO3UIIMOHNPOBAHUS TIOPTOB
I'PII Ha ckBaxMHaX OTHOCHTENBHO JAPYT APYra, co3maHue Oojee KOopoTkux TpemuH ['PII,
YTO CHWKAeT PUCKH INIPHU NPOBEIACHUHM MEPOIpPUSATHS, HE TpeOyeTcs NOyKOMIUIEKTOBAaHHE
¢mnora I'PI1 nononHUTENEHBIM MaHU(OIBIOM ¥ BO3MOXXHOCTh MIPUMEHEHHMSI TEXHOJIOTHH Ha
€AMHUYHOM Topu3oHTaNbHON ckBaxkuHe. [Ipm mposenennu I'PIT mo texmomormm TTS
aktuBanus moptoB ['PII mpoBoAWTCS ¢ W3MEHEHHOW MOCIEA0BATeIbHOCTIO: 1-3-2-5-4 .
OTKpBITHE U 3aKPBITHE MOPTOB OCYyIIeCTBIsETCs ¢ momombio yctaHoBkM ['HKT wnm Ha
HKT. Ipouecc npoeaenus MI'PII no texHonmoruu TTS npencrasieH Ha pucyHKe 3.
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Puc. 3. I[locneoosamenvrocms npogedenus MI'PII no mexunonoeuu TTS

Wmunopcko-VICTOUHBIM JHIIEH3UOHHBIN ydacTok BKIodaeT Vmumiopckoe, 3anagHo-
Nmunopckoe u MctouHoe MecTopoxkaeHUs. JJaHHbIN TUIIEH3UOHHBIN YYaCTOK PaclolokKeH
B 65 KM K roro-3amamy ot ropoga HosOpbck SIMamo-HeHenkoro aBTOHOMHOI'O OKpyTa Ha
tepputopun Cypryrckoro pailona XaHTbl-MaHcHiiCKOro aBTOHOMHOTO Okpyra-fOrpsr.
Nmunopcko-McTo4HOE MECTOPOXKAECHHE HMMEET 3HAYMTENbHBIM MoTeHnuan. Ilo mpuunze
HU3KHAX KOJUIEKTOPCKHX CBOWCTB IUIACTOB, CIOXKHOCTH TE€OJIOTHYECKOTO CTPOEHHUS U Kak
CIIEJICTBAE HU3KOW MPOAYKTUBHOCTH CKBAXKUH, 3alIaChl MECTOPOXKICHHSA MOYKHO OTHECTH K
KaTeropuu TPyAHOU3BIEKAEMBIX.

Ha naHHOM NMIEH3MOHHOM y4YacTKE Ha FOPU30HTAIIBHBIX CKBAXKMHAX YCIIEIIHO BHEIpPEHA
texHojorust TTS nmpu npoBeIeHMH MHOTO30HHOTO THPABINYECKOTO pa3phiBa IiacTa.

B Hacrosimee BpeMst B 3KcIUTyaTanumd Haxoaarcss 20 CKBaXHMH C TOPHU30HTAJIbHBIM
OKOHYAaHHEM CTBOJAa M TIPOBEIEHHBIM MHOTO30HHBIM THAPOPA3phIBOM IIIacTa IIo
texHosoruu TTS. JlecATh CKBaXHUH 3KCIUTyaTUPYIOTCA Ha COCEJHHX MECTOPOXKACHUSAX —
ITotounom, Cesepo-IlokaueBckoM u TeBnuHCKO-PycckuHcKkoM. [Ipyrue gecaTs CKBaXKUH C
TOPU30HTAIILHBIM OKOHYaHHMEM CTBOJIa JKCIUIyaTHpyloTcss Ha HMmunopcko-McrounoM
MECTOPOXKJCHUH CO CPETHUM JIeOUTOM 110 He()TH OKOJIO 68 TOHH B CYTKH.

Pesynpratom  mpumeHeHHst 3¢ @EKTHBHOIO WHHOBALMOHHOTO  IIO/XO/a  CTallo
yBenmueHue nebutoB mo HeptH B 1,2-1,6 pa3 MO OTHONICHHIO K CTaHIAPTHOMY
MHOTOCTaJIMHHOMY  THAPOPa3pbIBY IIacTa, YTO TMO3BOJIWIO Oomee  3(PQPEKTUBHO
pa3pabaTbIBaTh NPOJYKTUBHBIE IUIACTHI, BOBJICKATh B Pa3pabOTKy 3arachl, KOTOPhIE paHee
OCTaBAIMCh B yYacTKax IIacTa M B CHIIy psjia IPUYHMH HE OBUIM OXBadeHHI pa3pabOTKOIi.
Brenpenmne paccMaTpuBaeMOi YHHUKATbHOM TEXHOJOTHH TIO3BOJIIIIO YBEIWYHUTH HEOUTHI
CKBa)XXWH B cpegHeM Ha 32% ¥ MOBBICUTH TEXHUKO-3KOHOMUYECKHE TIOKa3aTeNnn pa3paboTKu
00BEKTOB C TPYAHOM3BIEKAEMBIMH 3aIIaCaMHU.

Pexomennarmu nposenenust MI'PIT o Texaonorun TTS:

— HCIOJIb30BaHUE JIMHEHMHOMN JKUIKOCTH Pa3pblBa U CIIUTOM XKHUIKOCTU-TIECKOHOCUTEIIS
Bs3KocThIO 710 500 cll3;

—  pacxoj 3aKauKu 10 7 M°/MHH;

— oOonee 7 cramuii I'PII;

— Haynmuue ycranoBku [ HKT Ha KycToBO# ruromiaxe Ha MpOTsHKEHUH Bcel paboTHI.

Ipeumymecrso MI'PII no rexnonoruu Zipper-frac, nepen MI'PII ¢ Texnonorueit TTS
3aKJII0YAETCSl B MCIOJIBb30BaHUM IIAPOBBIX CHCTEM akTHBanuu noptos I'PII, uto mossosmut
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0TKa3aTbCs OT Ucnoib3oBaHus yctaHoBKM I'HKT nnst 3axpeitus u otkpeitus nopros I'PII,
4TO 3HAUUTEIBHO COKPATUT CPOKHU U 3aTparhl Ha mpoBeaeHue MI'PII, coxpanss npu 3tom
Bce npeumymecTsa TexHonoruu TTS. OrpaHudyeHHeM TEXHOJIOTHHU SIBISETCS BO3ZMOXKHOCTh
NPUMEHEHUs] TpH OypeHHHM HOBBIX IUIOIIAJAEH H pa3MeIleHHH JBYX M Oosee
TOPU30HTAIBHBIX CKBAXHH MapajyIeNIbHO, YTO HE MO3BOJIUT NPHUMEHSATh TEXHOJOTHIO NPHU
VIUTOTHSIOIIEM OYpeHUH.

B ciydae oTCyTCTBHA MOMOJNHHUTENBHOTO MaHM(OIbAA, AT IEPEKIIOUCHHS MEXIY
CKBa)XMHaMH, BO3MOXKHO NpOBeIeHHe ormepanuu AByMs u Oomee ¢motamu I'PII, mpu
HAJIMYAHA BO3MOXKHOCTH OJHOBPEMEHHOTO pa3MelIeHUs1 obopynoBanus AByX ¢uoroB ['PII
Ha KyCTOBOH IIOLIAJKE.

3akJr0ueHue

MHorocTaguifHeli THAPOPa3phIB IUIACTA - MOLIHENIIIee CPeACTBO BO3AEHCTBUS Ha IUIACT,
KOTOpOE MPOSIBIISIETCS. HE TOJIBKO B MHTEHCH(UKAMK 100BIYM HE(TH, HO U B CYLIECTBEHHOM
MOBBIIICHUH TEKYILIEH U KOHEYHOH HedTeoTnaun miacToB. [laHHAs TEXHOJOTHS IO3BOJISIET
NEepeBeCTH B KAaTeropui0  M3BJIEKaeMBIX  3amachl  He(TH  HHU3KOIPOHHIAEMBIX
MaJIONPOIYKTUBHBIX KOJUIEKTOPOB, dKCILTyaTanusi KoTopeix 6e3 MI'PII B TexHOJIOrHYeCKH
HeBo3MoxkHa. MI'PII nosmkeH cTaTh OCHOBHBIM HHCTPYMEHTOM IIPH BBEICHHHU B pa3paboTKy
THUTaHTCKUX 3aracoB HE(TH, COCPEAOTOYCHHBIX B HHU3KOIPOHUIIAEMBIX AUYUMOBCKHX H
IOPCKHUX OTJIOKEHUSX.

[Nornmanmne mexanusma ¢opmuposanust Tpemua ['PI1 n ymeHHne KOHTPOIHPOBATH MX
pa3Mepbl IO3BOJISIFIOT UCIIONIB30BATh €T0 HE MPOCTO KaK METOJ MHTCHCH(HUKAIK JOObIUH, a
KaK MHCTPYMEHT PEryJIMpOBAaHHS CHCTEMbI pa3pabOTKU U YIpaBieHUS (QUIbTPALNOHHBIMU
MOTOKAaMH B Pa3JInYHbIX 00BEKTaxX pa3paOd0TKH, B TOM YHCJIE U MHOTOILIACTOBBIX.
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YBEJIMYEHUE HE®TEOT/JIAYU HA OCHOBE ACII
Mamoertos K.C. Email: Mambetov661l@scientifictext.ru

Mambemos JKanam Ceenvbexosuy — macucmpanm,
Kagpedpa paspabomku u IKCRIyamayuyu HeQMAHbIX U 2A308bIX MECHOPOAICOEHULL,
Tromenckuti unoycmpuanvhvii yHueepcumem, 2. Tromens

Annomayun: ycmoudugoe pazeumue Muposo2o npou3eo0Cmea dHepeopecypcos mpedyem
bonee 3¢hpexmusHo20 UCRONBLI0BAHUA MPAOUYUOHHBIX 3anacos Hedpmu. OOHUM U3 cnocobo8
peuieHus 3mot npobremvl AGIANMCA PA3HO20 pPOOd YCOBEPUEHCMBOBAHHbIE MemoObl
paspabomxu (YMP), HanpasnenHvie KAk Ha YayuueHue mMpAOUYUOHHBIX Memo0os
(nanpumep, 3a600nenue I1I1]]), max u Ha npumeHeHUe HOBbIX MEXHOI02UN 8030eUCMBUs HA
nracm. Haubonee mexnonoeuunoni uacmoio YMP asiaromca memoovl y@enuyeHus
negpmeooauu (MYH), sasnsiowuecs 0CHOBHBIM NpeoMemom 00CyHcoenuss OAHHOU CIMambi.
Oxono  60-70% mnegpmu He 000bI8AIOMC  OOBIYHLIMU — MEXHOIO2UAMU  (Hanpumep,
3a600nenuem) u ocmaiomcs 6 neodpax. TexHonozus XUMU4eckoeo 3a600HEHUsi HA OCHO8E
3aKaQuUKU 8 NIACM AHUOHHO20 NOBEPXHOCMHO-akmugho2o eewecmea (IIAB), coowvr u
noaumepa (ACII) — o0na uz mexuonoeutl, NO360IAIOWUX U3BTEUb OCMAIOWYIOCA 8 Hedpax
Hegpmb. [lannas mexunonozus noseonsem 000vbimv  donoanumensHo 0o 30% uepmu,
ocmasutelics 8 naacme.

Knroueewie cnosa: MYH, ASP, nepmeomoaua.

INCREASE OF PETROLEUM BASED OIL
Mambetov Zh.S.

Mambetov Zhanat Seelbekovich — Undergraduate.
DEPARTMENT OF DEVELOPMENT AND OPERATION OF OIL AND GAS FIELDS,
TYUMEN INDUSTRIAL UNIVERSITY, TYUMEN

Abstract: sustainable development of world energy production requires more efficient use of
traditional oil reserves. One of the ways to solve this problem is various kinds of improved
development methods (AIS) aimed at both improving traditional methods (for example,
flooding the SPD) and applying new technologies to influence the formation. The most
technologically advanced part of UMR are methods for increasing oil recovery (MOU)
which are the main subject of discussion of this article.

About 60-70% of oil is not produced by conventional technologies (for example, by water
flooding) and remains in the ground. The technology of chemical flooding based on the
injection into the reservoir of anionic surfactant (surfactant), soda and polymer (ASP) is
one of the technologies that allow extracting oil remaining in the depths. This technology
makes it possible to produce an additional up to 30% of the oil remaining in the reservoir.
Keywords: MUN, ASP, oil recovery.

VIK 553.982.2

Ha panHplii MomeHT Oosblias 4YacTb J00bIBaeMOM He(TH, W3BIEKaeTcs U3
MECTOPOXKJCHUH OTKPBHITBIX YETBEpTh Beka Haszax. OXumaeMmblil cpeaHuil Kod3(pHIUeHT
n3BnedeHns Hepru (KWH) Takux mectoposkieHuit He mpeBbIcUT 35%, 4TO O3HA4YaeT, 4To
nouty 2/3 HedTH B IIacTe MOTYT OCTaThesl He U3BJICUEHHBIMU. COTJIaCHO JaHHBIM, POCT
KUH Bcero Ha 1% 1M03BOIUT YBEIUYUTh MUPOBBIE U3BJIEKaEMBbIE 3amachl Ha 88 MIIIIMAapA0B
Oapperelt, 9TO SKBUBAJICHTHO TPEXJIETHEW MHUPOBOW JAOOBIYE MPHU TEKYIIEM ypOBHE OTOOpA
[2]. Takxe Ba)kHO OTMETHTB, YTO yBEJIMYECHHE H3BJICKAEMBIX 3allacOB dYepe3 BHEApPECHHE
texHosoruii YMP/MVYH He compspkeHO CO 3HAUMTENBHBIMHA PHCKAaMH, TaK KaK T'€0JIOTHS
3peNbIX MECTOPOKACHUI YXKE€ XOPOIIO M3y4eHa M K TOMY JK€ 3pellbleé MECTOPOKACHUS
HMEIOT Pa3BUTYI0 HHYPACTPYKTYPY.
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Texnoaorusst ACII 3aBognenus

Texuomoruss ACII 3aBomHeHust Obuta pazpaborana B Havane 80-x B Hay4HO-
uccrnenoBarensckoM neHtpe bemneiip (Bellaire Research Center) kommanueit Llenn B
XproctoHe [7]. Kak yxe ynoMHHAaIO0Ch BBIIIE, B OCHOBE TEXHOJIOTHU CTOUT 3aKadKa BOJHOTO
pactBopa Tpex kommnoHeHTOB: AHuOHHOTO IIAB, Conbl u Iloaumepa. Anuonssii [TAB
CHI)KAeT TIOBEPXHOCTHOE HATSDKCHHE MEXAy HE(PThIO M BOAOH, HYTO IIO3BOJSET
MOOMIN3HNPOBATh 3aleMiIeHHYI0 HeTh. Coma BRIIONHACT cpasdy ABe (pyHkuuu. [lepBruaHas
(yHKIHS — YMEHBIIUTH ancopbumio (mortepro) moporocrosmiero ITAB B mmacte. IMocie
3aKadKW pacTBOpa B IUIACT, COJAa B3aMMOJCHCTBYET C TIIOPOJOH, yBenW4mBas ee
OTPHUIATENFHBIA AIEKTPHUYSCKUH 3apsl, NpUBOIS K yMeHbIIeHHIo aacopoumu ITAB.
Bropuunas (yHKIUS COXBl — INENOYHON THAPONIN3 KUCIBIX KOMIIOHEHTOB HE(TH, B
pe3ysibTate KOTOPOTO HPOMCXOJUT OOpa3oBaHHE JIOIOJHUTENBHBIX OBEPXHOCTHO-
AKTUBHBIX BEIIECTB B KOJUIEKTOPE.

TpaguuuonHas cxema 3aBogHeHUsI ACII coCTOUT U3 CleayIONNX 3TAloB:

» IlpenBapuTenbHOe 3aBOAHEHHE. 3akauka BOJBl OINPENEIEHHONH COJNCHOCTH MM
U3MEHEHUS COJIGHOCTH BOIBI KOJUIEKTOpa C IeNbl0 yMeHblleHus noreps IIAB npu
nocnenyronieid 3akauke oropodku ACII w/mnnM yMeHbIIEHUS pUCKA COJCOTIOXKEHHS IpU
B3alMOJEHCTBUM MJIaCTOBOM BOIbI ¢ pacTtBopoM ACII;

» 3akauka otopouku ACIL. MakcumansHBIE 00BEM OTOPOYKH, WCIIONB3yEMEIH B
KOMMEpYECKHX MPOEKTax, cocrarisier okono 30% mopoBoro o0bema kosiekropa. Ilocie
3akadkd B TwIacT pacTBop ACII HaumHaeT MOOMIM3MPOBATh 3alIEMICHHYIO HE(Th, KOTOpas
thopmupyet HeTAHOM Ba;

» 3aKayka OTOPOYKHU IMOJMMEPHOrO pacTBopa. Takoi pacTBOp 3aKadMBAETCs C IENBIO
BeITecHeHHs1 oTopouku ACII n MoOuiaM3upoBaHHOW He(TH B HANpPaBICHUH JOOBIBAIOIINX
CKBaKMH.

» 3akauka BoJsl (MOXxHO u3 cucteMsl III1/1) 11 moaaep KK IIaCTOBOTO JABJICHUS MpU
JanpHeimeM BeiTecHeHHH pacTBopoB ACIIT u monmMepa Kk J0OBIBAIOIIMM CKBAaKHHAM.

Ha panHBIA MOMEHT CTpaHaMU-IMJAEPAMH [0 IPUMEHEHHMIO Xumuueckux MVYH
spisitoTest Kurait, Kanana u Oman [7, 8]. B OompIIMHCTBE cy4aeB K peann3aluil IPOSKTOB
ACII npunum uepe3 peaM3alldi0 HECKOJIBKUX MPOMEXYTOYHBIX 3TalloB pa3padOTKH,
BKJIIOYAOIIHE KaK TPAAUIMOHHOE 3aBOJIHEHHUE, TaK M 3aKauKy ITOJIMMEpHOro pactBopa. s
MECTOPOXKICHUH C BBICOKOW BSI3KOCTBIO HedTH, HanpuMmep it Mapmyn (Oman) u [lenukan
Jletix (Kanama) mepexon K TOJMMEPHOMY 3aBOJHEHHUIO OINpaBJaH W3-3a HU3KOM
3¢ PEKTUBHOCTH TPAJUIIMOHHOTO 3aBOIHEHUS.

3akauyka MOJMMEPHOTO pacTBOPA IMO3BOJISIET YBEIMYUTh KOIPPHUIMEHT H3BICUCHUS
Hedt Ha 5-10%. B 10 *e Bpems 3aBognenue ACII mo3BossieT A0CTHYHL 0OJIee BBHICOKHUX
3HadeHuil gonojHuteasHoro KMH B 10-20% 3a cuer 100OBIYM Kak MOOHWJIBHOHM, Tak H
3amemiaeHHo HedTu. IIpoBeneHHe NOIMMEPHOTO 3aBOJHEHMSA KaK MPEIBAPUTEIHLHOTO
srama mepex ACII 3aBogHEeHHMEM TakKe IIO3BOJSET CHATh 3HAUYWTENBHYIO YacTb
TEXHUYECKHUX WM HKCIUTYaTAI[MOHHBIX PHCKOB U JIydIlle MOATOTOBUTHCS K BHEAPEHHUIO Ooiiee
TexHoJyioruuHoro 3aBoaHeHust ACIL

BBuny HeBbIcOKOW BsizkocTH HedTH 3anagHo-CaiabIMCKOTO MECTOPOXKICHHS 3aKauka
pacTBopa mojMMepa IMOCe UIMTENLHOIO NEpHOAa 3aBOJHEHHS SBISAETCS SKOHOMHUYECKU
HenesrecooOpasHoil. Takum oOpasom, nmeer cMbici nepeitn k 3aBogHenuo ACII cpasy
Hocj€e TPAAULUOHHOTO 3aBOIHEHMUS.

OcHoBHbIE BbI30BBI U orpanndeHus TexHonoruu ACII crenyromme:

» CPaBHUTEIHHO BBICOKHE SKCILUTyaTallMOHHBIE 3aTPaThl W3-32 CTOMMOCTH XHMHYECKUX
peareHToB:

* [TAB (100% aktuBHOTO BemiectBa) — 3-5$/kr,

* PactBopurens (Hanpumep, n3odyranoin) — 1-1.5%/kr,

* [Tomumep — 4-6$/xr,

* Kanbriuauposannas coma — 0.15-0.25%/kr,

* CtouMoCTh XMMHUUYeCKUX peareHToB B pactBope ACII — 50-808/m3;
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» HOTEPH XUMHUYECKHX PEareHTOB, NOHIKaouHe 3 (PEeKTHBHOCTH Mpoliecca:

* yliep)KMBaHKE B KOJUIEKTOpPE (azcopOuust Ha riuHax, norepu [1AB B Hedtn),

* IOTEPsI XMMUYECKOT0 pacCTBOPA MPU 3aKaUKe B HEMPOJYKTUBHBIE 30HHI,

* XpoMmarorpaduyeckas cenapanusi KoMnoneHToB pactsopa ACII,

* CHIDKCHHUE aKTHBHOCTH PAacTBOpA IIPH B3aUMOJICHCTBUH C (DIIOMIaMH KOJIEKTOPa;

» TIOHIKCHHE NPHEMHCTOCTH HAarHETaTEIbHBIX CKBAXXWH ITIPH 3aKayKe XHMpPacTBopa
BBI3BAHHOE:

* 3aKa9KOH OoJiee BA3KOTO PacTBOpa MOJIMMEDa,

* cosileoOpa30BaHMs IIPU PEATHPOBAHUM XMMUYECKHX PEareHTOB C BOAOW M INOPOIOM
KOJUIEKTOPA,

* 00pa3oBaHHE BA3KNX BOJOHE(PTIHBIX IMYIBbCHII B KOJUIEKTOPE,

* 3aKyNOPUBAHUE NOPO/IBI IPU3a00HHOI 30HBI CKBRXKUHBI ITOJIMMEPOM;

» dKCILTyaTanust odopynoBanus npu 3aBoaHeHnu ACII Goiee cioxHast M0 CPaBHEHHUIO C
TPaJULMOHHBIM 3aBOJHEHHEM

* fosee CIOKHBII NpoLecc TOATOTOBKY HETH IPH AOOBIYE CTOMKUX dMYJIbCHUH,

* JKECTKHE TPEOOBAaHUS IO IMOJIrOTOBKE 3aKa4MBacMOTO PacTBOPA: BOJONOATOTOBKA M
JI03UPOBKA XMMPEareHTOB,

* mpo0JieMa yTHIIN3anuy JOOBITON )KUAKOCTH COJIEpKaIeil XMMIUECKHE PeareHThl;

» MOTYT TaKk€ BO3HHKHYTH JIOTMUCTHYECKHE OTPAHMYCHHS B CBSI3M C JIOCTaBKOH
60JIBIIOrO KOJTMYIECTBA BEIIECTB HA MECTOPOXKACHHS C HEOAXOAAIIEH HHPPACTPYKTYPOH.
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Annomayusa. 6 pabome  usyuena npobiema obecneyenusi 0Oe3ONACHOCMU yuemd
ausuneogvlix  onepayuu 6 JIK 000  «Y3zasmocanoam-Jlusuney.  Paspabomana
asMoOMAmMU3UPOBAHHAA  CUCTNEMA, NPeOHA3HAYeHHAs OaA obecnedeHus KOHMAKMa U
bezonacnozo yuema exodsweu u ucxooaweu uHGopmayuu, OCYujecmeniemblxmercoy
JUBUH2OB0U KOMNAHUeU U JAU3UHeOnonyuamenem. B cesasu c smum, cucmema maxdxce
noooepacugaem 3NeKMPOHHBIIL  OOKYMEHMO0bOpom, 4mo CHOCOOCMEYenm NOBbIUEHUIO
IKOHOMUHECKOU  dPeKmueHocmy  OesimenbHOCMY — NPeOnpusmusl,  OMHOCUMENbHO
COKpawjerus pabouux mecm.

Kntouesvie cnosa: uHpopmayuoHHas cucmema, TUUH208As. Onepayus, 6e30nacHbvlil yyem,
0esamenvHOCmb  Npeonpusmus, npozpecc, 00CmynHocms, 00KyMenmoob6opom,
asmomamu3zayus, 6a3a OAHHbIX.

FEATURES OF THE INFORMATION SYSTEM IN ENSURING
THE SECURITY OF ACCOUNTING OF LEASING OPERATIONS
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SAMARKAND BRANCH
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SAMARKAND, REPUBLIC OF UZBEKISTAN

Abstract: the paper studies the problem of ensuring the security of accounting for leasing
operations in the LC “Uzavtosanoat-Leasing” LLC. Developed an automated system
designed to ensure contact and secure accounting of incoming and outgoing information
carried out between the leasing company and the lessee. In this regard, the system also
supports electronic document flow, which contributes to the economic efficiency of the
enterprise, with respect to the reduction of the workplace.

Keywords: information system, leasing operation, secure accounting, enterprise activity,
progress, accessibility, document flow, automation, database.

VIIK 658.6

B yCJ'lOBI/IHX CTAHOBJICHUA pBIHO'-IHBIX OTHOI_HGHI/Iﬁ BO BCEX paSBI/ITBIX CTpaHaX nu OCTpOﬁ
HEOOXOIMMOCTH YCKOPEHHUSI PEKOHCTPYKIIMH YCTapeBIIei MaTepHaIbHO-TEXHUUECKOW 0a3bl
MPOM3BOJCTBA 0CO0O€ 3HAYCHHE B MPAKTHUECKOH paboTe MO CTPYKTYpHOW MepecTpoike
DKOHOMHKH CTpaHbl mpuoOpeTaeTr JU3WHT Kak ¢opMa  MpeaAnpUHUMATEIHCKON
JIeATETBHOCTH, 0oJiee TIOJTHO OTBeUaronas TpeOOBaHUAM HAyIHO-TEXHUIECKOTO Iporpecca.

Ha cerognsiminuii neHb OJHOM W3 pPa3BUBAIOIIMXCS OTpacieil SKOHOMHUKH SIBIISIOTCS
JU3UHTOBBIC omepaiu. JIM3uMHr (GopMHUpyeT HOBBIC, 0OJice MOIIHBIC MOTHBAI[HOHHBIC
CTUMYJIBl B TNPEANPUHAMATENBCTBE, JAET BO3MOXKHOCTb PALMOHAIBLHOTO HCIOJIb30BAHUS
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MaTepUANIbHBIX, (PMHAHCOBBIX U TPYAOBBIX pecypcoB. OH CHOCOOCTBYET MacCOBOMY
TIEPEMEIICHUIO HHTEPECOB JIFOJICH OT HEYPETyITHMPOBAHHOW CIIEKYIATHBHOMN KYILIH-TIPOIAXU
K cepe MaTepuanbHOrO MPOU3BOJCTBA, KOTOPas B CTAOMIBHON SKOHOMHUKE 00CCIICYHBACT
YCTOIYMBBIC U HAMHOTO 00JIee BRICOKUE IOXOJIbI BCEM CJIOSM HACCIICHUSI.

W B Hamie#l cTpaHe JNU3UHT SABISCTCS HE JIMICH3UPYEMBIM BUIOM JCSATCIBHOCTH, U
Takhe OIepalul OCYLISCTBISAIOT HE TOJBKO CIEHUANIU3UPOBAHHBIE JIN3MHIOBBIC
KOMITaHUH U KOMMepUeckue O0aHKH, HO U KOMIaHWHU, OCHOBHAs JCSITEIbHOCTh KOTOPBIX
HE CBs3aHa C JU3UHIOM.

PasButne peiHKa nu3uHTa B Y30ekuctane Hawainock B 1991 romy m mo 1999 rox
MPOXOJUJ TPOLECC BHEAPCHUS MEXIYyHApOJHBIX MEXaHM3MOB ©  (OpMHUpOBaHHS
3aKOHOMATeNbHBIX OCHOB Jm3uHTa. C 1999 roma mo 2005 rom coBepmieHCTBOBANach
npaBoBas 0a3a B 00JAacTH JM3WHTra W CTAHOBICHHE pbIHKA Ju3uHra. M modas 1o
CETOMHAIIHUX JTHEH UICT MOMyIsIpU3anus JTU3UHTa U (HOPMUPOBAHUE KOHKYPEHTHOM CPEIb
Ha phIHKe Tu3uHra. CucreMa MpoIia 3Tal CTAHOBJICHHS M CETOJHS, SBJISCTCS OJHUM W3
CaMBbIX MEPCICKTUBHBIX BAPUAHTOB HHBECTUPOBAHUS KAITUTAIBHBIX BIOKEHUH [1].

B kadecTtBe 00beKkTa HaMM Oblia M3ydyeHa AESITENbHOCTh OAHOTO u3 Qumuanos JIK
000 «O’zavtosanoat-Leasing (V3asrocanoat-JIuzunr)». OCHOBHO# [I€ATENBHOCTHIO
€aMoro MPENpPUATHS SABIsAETCS (UHAHCOBBIN JU3UHT KOMMEPUYECKOTO aBTOTPAHCIOPTA
OTEYECTBEHHOTO MIPOU3BOACTBA (aBTOOYCHI, TPY30BBIC aBTOMOOMIIH,
clieNMaTu3upoBaHHas TexHHKa mnpomsBoactea CII OO0 «JV  MAN  Auto-
Uzbekistan» u OO0  «CamapkaHACKAA  aBTOMOOWJIBHBIA  3aBOX»), a  TaKkKe
CHeIMalU3UPOBAHHAS TEXHUKA HHOCTPAHHOTO MPOU3BO/ICTBA.
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Puc. 1. I'masnoe okno xomnanuu

JIK OOO «Y3aBrocanoar-JIM3uHr» HE OPHEHTHPOBAHA Ha BBICOKHWE JOXOJbI, OHA
OPHCHTHpPOBAHA Ha JIOCTYIHOCTb M YAOOCTBO JUIsi MOTEHIMAIBbHBIX JIM3UHIOIONyYaTeNIeH.
Kommanust ocyIiecTBiseT CBOO AESTEIFHOCTD MO Beel Tepputopun PecryOnmku Y30ekucTaH, a
CPOKH pacCMOTPEHHMSI JIM3MHTOBOTO IPOEKTa HE MPEBBIIAIOT S5 pabouux IHeH co JHs
MPEIOCTABIICHNS JTN3UHTOTIOJTy9aTeNIeM TI0JTHOTO TTakeTa HeOOXOJUMBIX TIOKYMEHTOB [5].

B cBa3u ¢ atam, JIK OOO «Y3aBrocanoar-JIM3WHT» MpeiaraeT CBOM YCIYTH IO
MPEIOCTaBICHUIO (PHHAHCOBOTO JIM3MHTA HA HIDKCCIICIYIOIIUX YCIOBUAX Tabmuma 1:
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Tabnuya 1. Yenosus komnanuu Camapranockoeo gunuana JIK OO0 «Y3zaemocanoam-Jluzuney

Ycayru KOMnaHuu YcaoBusi KOMOAHHH
CpoK JIn3uHra 13 - 60 mecsitieB
ABaHCOBBIN TIIATEXK 30 - 50 % ot cTtouMoCTH 0OBEKTOB JIN3HHTA,

10 % oT cyMMBI IEPBOHAYAILHOTO

T'onoBas mporieHTHas cTaBKa
(hMHAHCHPOBAHUSI, METOIOM YIOPOKAHUS

Pa3zoBast 1u3nHTOBas KOMHUCCHS 32

110 3 % OT CTOMMOCTH 00BEKTOB JIM3UHT
paccMOTpEHHE POEKTA JIM3UHTA

Ipomecc ympasnenus CamapkaHACKOTO (HINANa JH3WHTOBOTO TPENNPUATHS, KaK U
BCEX APYTHX HPEATPHUATHH, B YCIOBHAX PHIHOYHON SKOHOMHUKH TpeOyeT HHTEHCHU(PHUKAIINN H
YETKOH OpTaHU3aIMX BCETO MPEATIPHATHS, BIUIOTh 10 KaXXI0TO COTpyaHIKa. C 3TUM MOKHO
CBS3aTh OJHY M3 [VIABHBIX MPOOJIEM YIPABJICHUS 3TO JOKYMEHTOOOOPOT MPEIIPUATHS.

I'maBHOe Ha3HAuYCHHWE CUCTEM 3JICKTPOHHOTO JOKYMEHTOOOOpPOTa — 3TO OpraHU3aIus
XpaHCHHS 3JICKTPOHHBIX JOKYMCHTOB, a TaKke pabOThl ¢ HUMH. B cucteMax 3JeKTpOHHOTO
JIOKYMEHTO000pOTa Tak)Ke pEaln30BaH CaHKIMOHUPOBAHHBIA OCTYN K JOKYMEHTaM,
OTCJIC)KUBAIOTCS TMPOU3BEICHHBIC B HUX U3MCHCHUS U KOHTPOJIMPYIOTCS BCE UX BEPCHH U
noasepcun. Jlns 000N OpraHu3alMd  MOXKHO BBIACIUTH TPU OCHOBHBIX IOTOKA
MOKYMEHTOB: BXOISIINE, BHYTPCHHHE W HUCXOIAIIHE, KOTOPbIE H  ONpPEACISIIOT
JIOKyMEHTONOTOKH Tabnuna 2 [2, 3].

Tabruya 2. Tpaouyuonuas paboma ¢ QOKyMeHmamu 8 opeanuzayuu 6e3 UCnoab306aHus
A8MOMAMUSUPOBAHHOU CUCTEMbI OOKYMEHMO0O0pOma

®opma
JI0OKyMEHTONOTOK
JAOKYMEHTa
Bxopsieii napopmanuu BHyTpeHHUX JOKYMEHTOB cxonsmeit
P Y vHpOPMAIHH
. OTBeTHI ¥ TUCbMA 110
Coo0meHne 31eKTpOHHOH o
DIEeKTPOHHbBIE CooO1ieHns B 3JIEKTPOHHOM moyre,
MOYTHI, (hakCUMUIBbHAS .
JTIOKYMEHTBI KOPIIOPaTUBHOMU ceTH, hakchl |  (haKCUMUIIbHAS
HHPOPMAITIS
“HPOPMAITHS
[Mucema, 1OroBOpHI U [Ipuka3pl, UHCTPYKLINH,
Bymape | KOHTPAKTEL 3aKOHONATENHBIC |OTICTI, ciryxe0nble 3anHcKH, ([IrnchMa, TOroBops! 1
ﬂgK MCHTHL aKTbI, HOpMAaTHBHBIE KOMaHJHPOBOYHBIE KOHTPAKTEI, TIPECcC —
Y JOKYMEHTBI, IEPUOJIMIECKHE | JTOKYMEHTBI, OyXranTepckue penu3sl
W3aHKs1, KHUTH, peKiiaMa JTIOKYMEHTBI

IIpu  ympaBneHMH  AOKyMEHTaMM  OPEANPHUSTUS  BPYYHYHO  COTPYAHUKH U
JIM3WHTOTIONyYaTeNIl MOTYT CTOJKHYTBCS C HEBO3MOXKHOCTBIO ITOJITOTOBKM HEOOXOANMBIX
JIOKYMEHTOB, C pacueTaMH IIOKa3aTesJel JM3WHra, C HEMOJHOH JIOCTOBEPHOCTHIO
nHpopmanuu u T.1. Mcxoas U3 pacCMOTPEHHBIX HEAOCTATKOB, OBLIO MPHHATO PEIIeHHE 00
ABTOMATH3aIMU B COXPAaHEHHS O€30MTaCHOCTH OCYIIECTBIISEMbIX JIM3UHTOBBIX onepartuii [4].

PazpaboTanHass aBTOMaTH3MpOBAaHHAs CHCTEMa BKJIIOYaeT B cebs 0a3y JaHHBIX O
KIMEHTaX, O IUIaTeXaX, O TPOIEHTHBIX CTaBKaX M YCIyrax KOMIIAHMH, O TOBapax M
mapTHepax COTPYIHUYAIONIMX C Hel (puc. 2, 3).

BECTHUK HAYKU N OBPA3OBAHUA Ne 7(61). YacTk 2. 2019. l 24 l



B P —
o [ofasim krerna b
r—— — ®ain  Orqeri  Mpaeka  Cnpaexa

. fBobaeuTe goroeop - [oBaewms onsaty

natoe me kveeTa e —t - e
8 | BaosposKK 000 “BUXOROKHANNASHSERVES" | |AeoBerorcracoc T
9 |Caaros AN 000 "ORTAOSIYOSUVQURILISH" | ﬁemﬁemm

(PHU 10 | Maxcyaoe NK 000 “ORTAOSYOSUVQURILISH' [ | eroberorocwecnid
11 | Yewonos BY. 000 "CEBAPA-3APHUIOP" | ‘ﬂemmm 80408
12 |Kepumes NK 000 "WOPHPKOH CYMEP ABTO" Lieniomerannniecy
13 |ruscos YK, 000 "WO$HPKOH CYNEP ABTO" Wasorepnectan a8

H 14 Cahpynnaes W 000 “LLOPHPKOH CYTEP ABTO" | Aeroferononacoc T

M. OraHAzaLm 15 GamesY. T 000 ‘ENTERIACHNRIESSERVICE' | I

16 |Xamos CC n "GOVUSHUN QURILISH MONTAJ" Wropreoih 28T0yprof

Puc. 2. Oxno pecucmpayuu

Puc. 3. Oxno basvl cocmagieHHbix 002080p08
JUBUHSONOTYHAMEINSL

INocne BBOJa CBOMX JAHHBIX JIM3UHTOIIOIYYaTellb 3aKII0YaeT JOTOBOP C NMPEANPHATHEM,
KaK yKa3aHO Ha PUCYHKe 3, TJic aBTOMaTHYECKH yKa3biBaeTcs, Hapsany ¢ @.J.0. u mectom
paboTel mosy4atensi, OOBEKT JM3MHTA. OTOT HMHTEp(EHc MOXKeT HaOIIoAaThCs Kak
COTPYJHHMKOM HpEANpUSATUS, TaK W JM3UHTONONy4YateneM. [Ipolasce mo HaMMEHOBAaHUSIM
O00BEKTOB JIM3MHIA, MOXKHO IOJYYHUTh HEOOXOAMMBIC JaHHbIE O HUX, HANpUMeEp, 00beM
M0/1a4H, BMECTUMOCTb TTaCCaKUPOB, IPY30MOABEMHOCTD U T.1. (pHC. 4)

o Ynpasnerue c ofbexTamu JIH!‘_MH:; _lg@g
| AoGasute Msmennts Yganume
id name price info -
5 Astoberononacoc TGS 41.400 8x4 BB 17379000  Buicota nonasw 47.4 mK3
13 | AeTobeToHocmecuTens TGS 33.600 Ex4 BB | S13100000 | Ofbem crecurens 8 m2i
8 AsToBeTomocMmecTuTens TGS 33.360 &x4 BB | 519200000 | O6wem cmecntens Em3
] | AaToBeronocmecTiTens TGS 41.400 &4 BB | 595100000 | O6wera cecurens 10 m]
10 :ﬂewﬁemmmw CLA 31.280 6x4 BB | 403400000 | O6oém crecurens 7m3 | =
11 AsToGeToMoctmecTiTens CLA 37.280 84 BB | 445000000 | OGwem cmecnTens 7m3
|12 | faToBerononaco: TGS 41.400 x4 BB | 1737500000 | O6ner cmecurenn 47.4 1
|13 Bewﬁemcuaooc TGS 33.360 6x4 BB | 1337000000 | O6bém crmecwrens 40 M
14 KomGirinposannan oponran asTomawnra CLA 18.288 4x2 BB | 335900000 | O6wem cmecntens Em3
15 | Nonuacumounas astomauwma CLA 18.280 42 BB 234700000 | OGoem cvecurena 8m3
16 | AstowscTepea sonosos CLA 18.280 42 BB | 247700000 | O6wem crmecwTens 8m3
17 AsTowmscTepra sonosos CLA 18.280 42 BB | 241300000 | OGwem cmecnTens Sm3.
18 | Baxcrosan asTomaunma TGM 13240 4x4 BB 427300000 | KommecTsa naccawepcr
13 :Aooammﬂasmmacu 18.280 4x2 BB | 430600000 | O6bém crecurens 8m3
20 Wropreit asTogypron CLA 16.230 4x<2 BB 264800000 |O6uémxysosa 41m3Ka ~
< | 1 >

Puc. 4. Hngpopmayuonnoe okHo 06vexmos

C NOMOIIbIO YCTAHOBJICHHBIX KHOIIOK Ha IJIABHOM OKHE MPOTPaMMbl OCYLIECTBISIETCS
MOUCK JIOTOBOpa 10 KakoMy-nmnbo Ne M BeIBOAMTCS MH(pOpManusi 00 oOIulaTe JH3HHIa
TUIATENBLIIMKOM.

Lorosop N2{0} - —
WHoopmaLus o aorosope
Mowcx o

Hassanne oprammsaism

Haseanne ofvexta nusimra

Mowck no HOMEDY A0roBopa - L ETRTETR

MpouerHan cTaska

L e S e e

g Cymma asarmca

[apamerp

[ara per. nusuHra 25052017

Do okoruarmn

Mnatex

Cymaa
Data 25.05.2017

| = I

Puc. 5. Oxno noucka doeosopa Puc. 6. Ungpopmayus o 0ozcoeope nonyuamens
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B wrore mociue BBCIACHHUSA BCECX H606XOI[I/IMI>IX JaHHBIX 00 00BEeKTe IU3MHra u
JIM3UHIonoJy4yarejisd, aAMHUHUCTpALUd MNOPEANPUATHA MOXKET I[MOJYYUTh JOCTOBCPHYIO
I/IH(I)OpMaIII/IIO O COBCPIICHHBLIX JIM3UHT'OBBIX OIICpaAllUAX.

oz Mporros noctynaenwit - o= &
D Hazsarme oprammsaunm Data caema “cwwﬁ Enno:::cmn Ocrarox

17 [ 19.05.2017 19.05.2020 13121634 | 363370000
3 000 "BUXOROKHANMASHSERVE... | 25.05.2017 25.05.2020 439302 12165300
9 000 "O'RTAOSIYOSUVQURILISH® | 25.05.2017 25.05.2020 10348722 286580000
10 000 "O'RTAOSIYOSUVQURILISH® | 25.05.2017 25.05.2022 7787500 311500000
1 000 "CEBAPA-3APHWIOP” 25052017 25.05.2020 6261305 173330000
12 000 "WOPHPKOH CYTIEP ABTO" | 25.05.2017 25.05.2022 5939500 237580000
13| 000 "WOPMPKOH CYMEP ABTO" | 25.05.2017 25.05.2022 017750 | 360710000 |
14| 000 "WOPHPKOH CYTEP ABTO" | 25.05.2017 25.05.202 23397500 | 935900000
15 MMN 000 "ENTERMACHINIRIESS... 25052017 25.05.2020 6817416 | 188790000
16 un "GOVUSHUN QURILISH MONT... | 25.052017 25.05.2020 12052888 334880000

Puc. 7. Ilpoeros nocmynnenuil 8 1u3uH2080€ npeonpusamue

CrpoekTupoBaHHas MH(POPMANMOHHAS CHCTEMa II03BOJISICT KOMIIAHUHM OCYILECTBISTH
NpUeM IUIaTeXeil 0T HaceleHUs ¢ MCIOIb30BaHueM BeO-pa3paboTku. [IpumeHeHne naHHOM
cucTeMbl TpueMma IuiaTexed mo3soaur Camapkaniackomy  duimany OO0  JIK
«Y3aBTOCaHOAT-TH3UHT» 3()(EKTHBHO YNPaBIISATH BHYTPCHHHUMHU JEHE)KHBIMH MOTOKAMH M
3asBKaMH, IIOBBICHTh CKOPOCTb IOJY4YEHHsS W 00pabOTKHM HeoOXoauMoW HH(OpMaluH,
COKpaTUTh TPYH03aTpaThl, 00eCIEeYUTh YA0OCTBO M TEM CaMbIM O00ECIEUUTh 0E30MacHOCTh
yueTa JIM3UHTOBBIX OIlepalnii.
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Annomayusn: 6 cmamve ONUCHIBAEMCS NPUMEHEHUE Memo0d aHAu3a uepapxuii s 6b100pa
@petimeopka paspabomku Kopnopamughvlx eeb-npunodcenui. Cgopmuposan nepeuers
BADICHBIX OISl GU3HECA KpUmepues U 603MOIICHBIX AIbMePHamus uz ciedyowux JavaScript-
@petimeopkos: DevExtreme, Kendo UI, ExtJS, Essential JS. Ilpu nomowu IIIIIT Super
Decisions nocmpoena uepapxuueckas mooeib npobnemvt. Chopmuposanvl Ouazpammsl Ha
baze mampuybl NAPHLIX CPAGHEHUN U PACCYUMAHbL UHOEKCbL CO2NACOBAHHOCHU  OJisl
nposepKU MOOenU HA NPOMUBOPedUsocmy. [Ip06edén anamus nomyueHHblx pe3yibmamos u
chopmynuposanvl cOOmMeemcmayouue 6bl600bL.

Kniouesvie cnosa: MAU, memoo anamuza uepapxuii, JavaScript, ¢peimsopxk, front-end,
seo-npunoxcenue, DevExtreme, Kendo Ul, ExtJS, Essential JS.

UTILIZATION OF THE ANALYTIC HIERARCHY PROCESS
FOR CHOICE OF ENTERPRISE WEB APPLICATION
DEVELOPMENT FRAMEWORK
Sakhaev A.S.}, Melder V.D.2

Sakhaev Aleksandr Sergeyevich — Undergraduate;
2Melder Vladislav Dmitrievich — Undergraduate,
DEPARTMENT OF INFORMATICS,

SAINT PETERSBURG STATE UNIVERSITY OF ECONOMICS,
SAINT-PETERSBURG

Abstract: the article describes the utilization of the analytic hierarchy process for choice of
enterprise web application development framework. The list of important business criteria
and possible alternatives from the following JavaScript frameworks has been formed:
DevExtreme, Kendo Ul, ExtJS, Essential JS. With the help of Super Decisions application,
the hierarchical model of the problem is constructed. Diagrams based on the matrix of
pairwise comparisons are formed and indexes of consistency are calculated for checking the
model for inconsistency. The analysis of the obtained results was carried out and the
corresponding conclusions were formulated.

Keywords: AHP, Analytic hierarchy process, JavaScript, framework, front-end, web
application, DevExtreme, Kendo Ul, ExtJS, Essential JS.

VIIK 004

B coBpeMeHHOM MHpe YK€ CIIOKHO NpeACTaBUTh MHTepHET 0e3 MHTepaKTHBHBIX BEO-
CTpaHMI, HANWCAHHBIX C HCIONb30BaHMEM s3bika JavaScript. I[loBcemectHOE
ucrionp3oBanne  AJAX-monxona K - MOCTPOEHHMIO  BEO-IPMIIOKEHHH  TNPUBENO K
3HAYUTEILHOMY YCIIOKHEHHIO UX KIMEHTCKOH YacTH, YTO MOATOJKHYJIO pa3paboTYMKOB K
cosaanuio JavaScript-hpeiMBOPKOB Ul YIPOLIEHUS U YCKopeHus pa3paborku. C TedeHrneM
BPEMEHH IOSBIIUIOCH Bce OOJbIIe M OONbIIE Pa3IMYHBIX KOMMEPYECKHX M CBOOOIHBIX
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MHCTPYMEHTOB, YTO IOPOJMIO IMpolieMy BbIOOpa, HanboJiee MOIXOASLIEr0 U3 HHUX I0A
Ka)XIyI0 KOHKPETHYIO 3a1ady.

PazpaboTka KOpPIOpaTHBHBIX CUCTEM BO MHOT'OM OTJIMYACTCS OT CO3AaHMS NPHIOKEHHUN
JUISL MacCOBOT'O IOJIb30BATENsl, TOCKOJIbKY OOBIYHO OHA 3aTOYEHA IO PsJ ONpEeeTIeHHBIX
OM3HEeC-TIpOLIECCOB  KOMMAHWHM, TJ€ Ha TMepBbId IJIaH BBIXOAMT HE  BHEIIHSA
MIPUBJIEKATEIHHOCTD MOIB30BATEIILCKOTO HHTEpdeiica, a yI00cTBO pabOTHI, KaK MPAaBHIIO, C
OOJIBIINM KOJIMYECTBOM OHM3HEC-TaHHBIX, KOTOPBIC OTIMYAIOTCS B KAXKIOW MpEAMETHOH
o0xacTy, 94TO cpa3y HaKJIaAbIBaeT OrpaHUYCHHS 110 BEIOOpY (petfiMBopka. Ha mepBbrii mian
BBIXO/AT TaKWE BO3MOXKHOCTH, KaK pacIIMpeHHas pabora ¢ Tabnumamu (MHTEPAaKTUBHAS
(unpTpanus, COPTHUPOBKA, TPYNIUPOBKA, WM3MECHEHHE IIMPUHBI CTOJIOIOB, OBICTpOE
pEIaKTUPOBAHUE STUEEK), CIOXKHBIE ()OPMBI BBOAA JAHHBIX C PA3IMYHBIMH THUIAMH TIOJIEH,
MOUCK cpenu OOJIBIIMX MAacCHBOB JIAaHHBIX (HAampuMep, HOPMAaTHBHO-CIIPaBOYHAsS
uHbopManus), SKCmopT AaHHBIX B EXCel/CSV, mommepikka AMATIOrOBBIX OKOH, paboTa ¢
JPEBOBUIHBIMH CTPYKTYPaMH, AUarpaMmMamMu, rpadukamu u T.JI.

[Tomoub mpuHATH pemieHHe o BbIOOpe (BpeliMBOpKAa MOXKET METOJ aHaIW3a HepapXHi
(Analytic Hierarchy Process), 3¢ bekTHBHBIII MaTeMaTHIECKUA HHCTPYMEHT, MO3BOJISIOIIH
YCTaHOBHUTH IPHOPUTETHI M NMPHUHATH Hawiydluee pemeHne. CBOMS CIOXKHBIC PEIICHHS K
cepuu TapHBIX cpaBHeHHW: [5, 70], a 3atem, o06oOmiast pe3ynpratel, MAW momoraer
OXBAaTUTh KaK CyOBEKTUBHbIC, TAaK M 00BEKTUBHBIC aCIICKTHI PEIICHNSI.

B kauecTBe MCXOIHBIX AAHHBIX HEOOXOAWMO ONPENCITUTh MEPAPXUIECKYIO CTPYKTYPY,
KOTOpast OyZieT BKIIOYaTh B ceOs Ieb, KPUTEPHU U albTEPHATHBBI - (DAKTOPHI, BIUSIIOIINC
Ha BBIOOD.

Cpenu 3HAUUMBIX U1 OU3HECa KpUTEPUEB MOXKHO BBIIENUTS [1, 124]:

1. TlonynsipHOCTH U pa3Mep cOOOIIECTBA.

2. OOBEM U KaueCTBO TOKYMCHTALIUU.

3. ApXUTCKTYpHbIC OrpaHHUYCHHs, HaKJIaJblBacMbie (HpedMBOPKOM (ClieOBaHME
mabronam MVC, MVVM).

4. PaznooOpa3ue Ul-KoMIIOHEHTOB.

5. Hamume pecypcoB Ha pbIHKE TpyZa.

B kadecTBe anpTepHATHB IPH ITOMOIIM OWHAPHOW MAaTpHIBI ObUIO OoTOOpaHo 4 U3 14
MPOAHATM3UPOBAHHBIX  (PEHMBOPKOB, MHOAXOAAIIMX MO  HAJIMYHIO  TPeOyeMbIX
BO3MO>KHOCTEH, OITMCAHHBIX BBIIIE:

1. DevExtreme (DevExpress).

2. Kendo Ul (Telerik).

3. ExtJS (Sencha).

4. Essential JS (Syncfusion).

Mogenp npezacTaBiseT coOOil OPHEHTHPOBAHHBIA TPEXypOBHEBBIH rpad, B KOTOpOM
KakJas OTJENIbHO B3sTas BEpIIMHA 3aBHCUT OT BCEX BEPIIMH M3 MPEIbLAYLIETO YPOBHS
[4, 70] (cm. puc. 1).

Q s ([)|(=)|E3
G1 BbiGpaTs mnemaaml
il
|
o riteia ac
X1 1T Tk M paamep I X211 I X3 I X4 P: Ul ! X5 Hanuuue pecypeos Ha phiHke my,ual
L =
atematves ae

Y1 DevExiremeI V2 Kendo u\I Y3 ExtJSI Y4 Essential JSI

-

Puc. 1. Dopmuposanue cesazeii mexncoy yenvio, Kpumepuamu u aremepramueamu @ I1I1I1 Super
Decisions

! Mommsrit crmcox npoamanmsuposanubix (peitMBopkos: Datatables.net, DevExtreme, Dojo, Essential
JS, ExtJS, Flexgrid, Ingrid, jaGrid, JQueryUl, Kendo Ul, SlickGrid, Wakanda, WeblIX, yUl.
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[Ipr momommM NONAapHOrO CpaBHEHUS KPUTEPHEB MEXAY COOOH MOXKHO paccyurarb
CTEIEeHb UX BIIMSHUS Ha 3aJJaHHYIO LIeNb (CM. pHC. 2).

Hamrdie pecypcoB Ha PBIHKe TPYIa
Paznoo0pasue UI-KoOMIIOHEHTOB

|
I
ApxutekTypa I
JokyMeHTami I
|

TlomyIgpHOCT H Pa3sMep coodIecTBa

0% 5% 10%  15% 20% 25% 30% 35%

Puc. 2. Jluacpamma sexkmopa npuopumemog yposHs Kpumepues

[lomydeHHble pe3ynbTaThl MOKA3bIBAIOT, YTO OCOOYI0 Ba)XHOCTh IIPH BBIOOpE
(peiiMBOpKa UIParOT HAJTMYHNE PECYPCOB HA PHIHKE TPY/AA M KaUEeCTBEHHAs JOKYMEHTAIIHS.

MAMW mno3BOIAET HMPOBEPHUTH CYXKICHHSA HA IPOTHBOPEYMBOCTH ITyTEM BBIYHCICHHS
MHJIEKca corylacoBaHHOCTH (CONSistency ratio). Koadduipent paccuntan tTakum o0pazom,
YTO €ro 3HaueHus, npesbimaromue 0.10, yka3pBaloT Ha MPOTUBOpEUMBLIE cyxaeHus [4, 80].
B Texymiei Monenu Ha ypoBHE KpUTepHeB HaHHBIA HHAEKC paBeH 0.05211, uro ykas3sIBaeT
Ha OTCYTCTBUE MPOTUBOPEYH.

Pe3ynpratoM momapHOro CpaBHEHHS albTEPHATHB SBISIETCS CylepMaTpuia c
paccUnTaHHBIMU OLICHKaMH 110 Ka)KIOMY KPUTEPHIO. YUUTHIBAsl MOJIYUYEHHBIE PE3YNIbTaThl U
BEKTOp TIPHOPUTETOB TI0 KPHUTEPUSIM MOXHO pPAacCUMTaTh CTENEHb COOTBETCTBHUS
(hpeiMBOPKOB YCTaHOBIICHHOH meiH (cM. puc. 3).

Ilems: BEIGOD dpeliMBOpKa

Hammuie pecypcoB Ha PBIHKe TPy

PasnooGpazue Ul-KOMIIOHEHTOB

ApXHTeKTypa

JoxyMeHTams

TlomyIapHOCTE H pazMep coodmmecTBa

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
OExt]S @DevExtreme ®EKendoUI mEssential IS

Puc. 3. Quacpamma pe3ynomamos nonapHozo cpasHenusi QpeiimeopKros no Kalcoomy Kpumepuio

B pesynprare OIEHKM 3HAYCHWH JIydline TIokazatelm y QpeiimBopka EXUIS ot
koMraHud Sencha, B Oonbliel cTemeHW wH3-3a OONBIIOrO KOJMYECTBA pE3OME Ha
POCCHICKOM pBIHKE TpyJa' H BBICOKOH momymspHocTi’. CTOMT OTMETHTh, UTO IO
konmyectBy UI-KOMIIOHEHTOB  (peiMBOPK IPOWIPBIBAET KOHKypeHTaMm [2, 260].
DpeiimBopku DevExtreme u KendoUI nuaupyrot mo pasnoodpasuro Ul-kommonenTos [3].
Jlydmmmu 1o KauecTBy goKyMeHTanuu seistrores DevEXxtreme u ExtJS.

Kaxnmprii w3 paccMaTpuBaeMbIX (pEHMBOPKOB, TaK WM HHAadYe, CTOMT BHIOMpATh B
3aBHCHMOCTH OT ITIOCTAaHOBKH OM3HEC-TpeOOBaHMH U OM3HEC-TIeNel KOMITaHHH.

! Cormacro nammeM ¢ caifta HeadHunter ot 30 mapra 2019 T., MO KIOYEBBIM C0BaM extjs GBUIO
HaiieHo 826 pestome, kendo - 186, devextreme — 21, syncfusion — 15.

2 CormacHo maHHBIM ¢ caiita Google Trends ot 30 mapra 2019 r., B cpexHeM 3a MOCHCTHHH roOJ
YPOBEHb HHTEpECa K TeMaM II0 KJIFOYEBBIM ciioBaM eXtjs — 47%, kendo ui — 26%, devextreme — 15%,
syncfusion — 12% ot o61ero Konu4ecTBa 3ampocos.
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CUCTEMbBI AYTEHTUOUKAIIUN U NTTEHTHUOUKALIN
PABOYUX ITPEANIPUATUA
JlurBunenko B.A. Email: Litvinenko661@scientifictext.ru

Jlumeunenxo Braoucnas Anexceesuy — cniyoenm,
¢haxynomem uHDOPMAYUOHHBIX CUCEM U MEXHOLO02UI,
Tlosonscckuii 2ocyoapcmeentblil yHugepcumen meaeKoMmyHuxkayuti u ungopmamuxu, 2. Camapa

Annomauusn: cnydxcovl OezonacHocmu  APeOnpuUsMuUll  CMAIKUBAOMcss ¢ Npodaemou
opeanuzayuu 6e30nacHo20 OOCMYNad 4YleHO8 NepCcoHana K ceoum pabouum mecmamu. B
C6A3U C GLICOKOU YUCIEHHOCMbIO paboyux, caysucoam 0e30nacHocmu  HeobxXo0umo
npubezamsv K UCNOIb308AHUI0 CREYUATUZUPOBAHHBIX CUCMEM, YMOObl A8MOMAMUUPOBANb
npoyecc npoxodicoenus Kommpons. B oaunnoti cmamwve 6yoym paccmompenvi OCHOBHbIE
Memoovl UOeHMu@uUKayuu U aymeHmuuKkayus ujieHo8 NepCoHANd NPeOnpusmus, ux
MEXHUYECKAs peanu3ayusi, OCHOSHbIE YSI36UMOCHU U OOCTNOUHCIBA CUCIMEM HA UX OCHOGE, 8
PDA3TUYHBIX YCIOGUSIX IKCIILYAMAYUL.

Knwuesvie cnosa: cucmemvr udenmuurayuu, cucmemvl aymenmuguxayuu, 6uomempus,
cucmemvl He30NACHOCHU.

AUTHENTICATION AND IDENTIFICATION OF THE WORKERS
OF THE ENTERPRISE
Litvinenko V.A.

Litvinenko Vladislav Alekseevich - Student,
FACULTY OF INFORMATION SYSTEMS AND TECHNOLOGIES,
POVOLZHSKY STATE UNIVERSITY OF TELECOMMUNICATIONS AND INFORMATICS,
SAMARA

Abstract: enterprise security services are faced with the problem of ensuring the safe access
of staff members to their workplaces. Due to the high number of workers, security services
need to resort to the use of specialized systems to automate the process of passing control.
This article will discuss the main methods of identification and authentication of workers of
enterprise, their technical implementation, the main vulnerabilities and the dignity of
systems based on them in different operating conditions.

Keywords: identification systems, authentication systems, biometrics, security systems.
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[Ipobnema Oe3omacHOCTH JOBOJIBHO aKTyalbHa ISl IPEIIPHUSTHI JIIOOBIX Pa3MEpOB.
Bpemb B 6€30MaCHOCTH MOKET TIOCTABHUTH I10J] Yrpo3y KOH(HICHIMAIbHbIC JaHHBIE CaMUX
pabOTHHK, BHYTPEHHIOIO HMH(OPMAIMIO O IPOU3BOACTBE (CIUCKHM KIMEHTOB, OIMCAHUS
YHHUKAJIBHBIX TE€XHOJOTHUECKUX MPOIECCOB M T.J.), @ TaKKe MOXKET cabOTHPOBAThCS CaM
pabounii mponecc. HauaTh moBbImIaTh ypoBeHb OE30IIACHOCTH HEOOXOAMMO C CaMBIX
OCHOBHBIX 3JIEMEHTOB — IepcoHai. HaxoxaeHne Ha MpeAnpHUATHN TOCTOPOHHETO YEI0BEKa
TaKKe OMACHO, KaK W HaXOXIEHHWE BaJIHIHOTO pabOdYero BHE pa3pelIeHHON eMy 30HbL. s
OpTaHM3aIMK MIPOBEPKH IIPaB JOCTYIA YEIOBEKAa KO BXOMY Ha NMPEINPHATHE W OTACIbHBIC
€ro  y4YacTKM TIOCTOSIHHO  pa3pa0aTbIBalOTCS W COBEPIICHCTBYIOTCSI  CHCTEMBI
uneHTUGUKAIU ¥ AayTeHTH(UKAIMM, OCHOBaHHBICE Ha pPA3HBIX NPHHIUNAX pabOTHI,
paccMOTPUM OCHOBHBIE CHCTEMBI.

IIpouecc opranu3anuy NpoBEpKU YeIOBEKa HAUUHAETCS C CO3/1aHHUs COOTBETCTBYIOIIETO
unenrudukaropa. B coorsercrBuu ¢ 'OCT P 51241-2008 B pacnopspKeHUHM NPEATIPUSTHS
€CTh HECKOJIbKO BHJOB uaeHTH(UKaTopoB [1], HWKe MBI pPacCMOTPUM caMble
pacnpoCTpaHEHHBIE.

CambIM TIpOCTO# BHJ WAEHTU(UKATOpA — MEXaHHMYECKHH. MexaHHdeckue Crocod
3aKJIFOYaeTCs B TEHEPAlUU YHUKAIBHBIX 3JIEMEHTOB KOHCTPYKIIMU CaMOT0 WAEHTH(HUKATOPA.
K mnpumepam Takoro HACHTH(HUKATOPA MOXXHO OTHECTH MEXAaHWYECKHE KIIOUH |
nepGOpHUpOBaHHBIE OTBEPCTHS B IUIACTHKOBBIX KapTaX. MeXaHWYeCKHE HACHTH(UKATOPHI
IPOCTHl B TIPOM3BOACTBE, HE [IAlOT JIOKHBIX CpabdaThIBaHUM W MOTYT BHEAPSTHCSA Ha
MPOM3BOJICTBO B KpaTyaiimme cpoku. OnHaKo, OHM 001aal0T PAIOM MHHYCOB, 3HAYMMOCTb
KOTOPBIX PAacTeT BMECTE C POCTOM BO3HMKAIOIIMX IOCIEICTBHH OT caboTaXka CHCTEMBI.
JaHHbIil BHJ MICHTU(QHUKATOPOB JIETKO IOBPEIUTh MEXAaHMYECKH, IMOTEpPsTh, a CaMoe
rIaBHOEe — mojjenats. Ha mpumepe MeXaHHYeCKOro KIIoYa, AN €ro KOIMHPOBaHUS
JIOCTaTOYHO MOJYYUTh K HEMY JOCTYN Ha KOPOTKOE BpeMs Ul CO3JaHHs CIeIKa, Iocie
4ero y 3J0yYMBIIIICHHUKA OyaeT pabodas KOMUs KJIHYa. DTO MPUBOAMUT K HEOOXOJUMOCTH
BBOJIUTH JIOTIOJTHUTEIbHBIE CUCTEMBI ayTeHTH(UKAIIUH, YTO YCIOXKHIET HCIOIb30BaHHE U
00CITy)KUBaHUE CHCTEMBI.

CrenyomuM MBI pacCMOTPUM MarHUTHBIE WACHTH(UKATOpHL. JlaHHAS TEXHOJOTHS
UCTIONb3YeT HaMarHWYeHHbIE YacTH WM JJIEMEHTHl camoro wuieHTudukaropa. [Ipn
WCTIONIb30BAaHUN 3TOW TEXHOJIOTHM TPEANPHATHE MOXET PEaM30BaTbh Pa3JIMUHbIC BHIBI
JOCTyNa Uil COTPYTHHWKOB HPH MPOXOXKIACHUH KOHTPOJISA, TakKe BO3MOXKHO BECTH y4eT
MepeMEIeHNs] COTPYAHUKOB [0 TPEIIPHUITHIO, YTO, Kak OOHYC, IMO3BOJISIET ITOBBICHTH
JUCIUIUIMHY B KoJulekTHBe. CTOMMOCTHBIE M BpPEMEHHBIE 3aTpaThl Ha BHEIpEHHE
TEXHOJIOTHHM Ha NPOU3BOJACTBO BCE €I HEBEJIMKH, XOTh U BBIIIE, YeM Y MEXaHHYECKOTO
MeToga. K MumHycaM MOXXHO OTHECTH TO, YTO MarHWTHBIE HJIEHTH(UKATOPH B pPa3sHOI
CTETIEHN YYBCTBUTENBHBI K BHEIIHHM MAarHUTHBIM TOJIIM. CTeNeHb 3TOr0 BO3ACHCTBHS
BapbUpyeTCs OT NMPUMEHEHHOI TEeXHOJIOTHH, HO B JIIOOOM cityyae uaeHTudukarop Oyaer
MOJBEPKEH BBIXOLYy W3 CTPOS B TEPHOA €ro HKCINIyaTalmud. OTO HakJagbIBaeT
OTIpe/ieNIeHHBIE OTPaHWYEHHE Ha BUABI MPOM3BOJACTB, Ha KOTOPBIX IAaHHAS TEXHOJOTHS
NpUMEHNMa, a TaKKe HeceT 3a coOOH JIONOJHUTEIbHBIE BpPEMEHHBIE 3aTpaThl Ha
BOCCTAQHOBJIEHUE IIOBPEXACHHOIO Kiroua. B 3aBHUCHMOCTH OT oOpraHu3aluu JOCTYyHa,
npolecc ayTeHTU(PUKALMY ISl COTPYJHUKA MOXKET OBITh 3aTPYAHEH Ha 3TO BpeMs. B To xe
BpeMsl HMICHTH(UKATOp BCE €IIe MOXHO IOTepPATh WM TOBPEIUTh MEXaHHYECKH.
Be3zomacHocTh TaHHOTO METO/a B HAIIM JHU TaK)Ke CTaBUTCA I10Jl COMHeHue. B cBoOoxHOM
MPOIaXe 3TTOYMBIIIJICHHUK MOXET BCTPETHTh OTPOMHEIE BEIOOP YCTPOHCTB ISl CUUTHIBAHUS
1 3aICH WHPOPMALINU HA JaHHBIE WACHTU(PHUKATOPHI. XOTh JaHHBIE OOBIYHO U HE XPaHATCS
B OTKPBITOM BHIE, a o0OpabaThIBAIOTCA pAa3IMYHBIMH CPEACTBAMH KpHNTorpaduu,
CBOOOHBIN JOCTYN K CUMTHIBAHHUIO M 3alHCH MH(OPMAINH YK€ CYIIECTBEHHO OOJierdaet
paboTy 3MI0YMBIIIJICHHUKA.

IToapoOHee ocTaHOBHMCS Ha CIEAYIONIEM BHIE — OMOMETPUYICCKUE HIACHTH(PUKATOPHI.
JaHHbIil cnoco0 mpeasiaraeT I0JIB30BATENIO  ayTEHTH(UIMPOBATHCS, HCIONIB3Ys €ro
(u3MoIIOrMYeCKe WM IOBEICHYECKHE KPUTEPUH. Be3ycIOBHBIM IUTIOCOM JaHHOTO BHAA
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uieHTuUKaTOpa SIBISETCS] OJHOBPEMEHHO M TO, YTO HOJIB30BATEINb BCETa IPU ceOe uMeeT
KJII0Y MJICHTU(QUKATOP, IPU 3TOM CHIILHO 3aTPYAHEH JIOCTYH 3JI0YMBIIUICHHHKA K HeMmy. Ha
JAHHBIE MOMEHT OCHOBHBIMH OHMOMETPHYECKMMH WACHTU(HKATOPAMHU IOJIb30BaTENs
SBJISIFOTCSL €r0 OTIEYATKH MaNbIEB, YHUKAIBHOCTh PUCYHKAa palyXKHOH 00OJIOYKH IIasa,
N300paKeHNE JIMIa 10JIb30BaTENsl M PUCYHOK BEH Ha JaJOHH. J{aHHBII METO 3HAYUTEILHO
CIIO)KHEE peallM3yeTcsi TEeXHWYECKH, BCICACTBHE YEro PHIHOYHAS CTOMMOCTH T'OTOBBIX
pelIeHnil BO3pacTaeT, OTHOCHTEIBHO BHIOB HICHTU()HKATOPOB, PACCMOTPEHHBIX DaHee.
Taxke K IUIFOCAM MOXKHO OTHECTH JIETKOCTh OOHOBJICHHS HACHTH()UKATOPOB B Cliydae
M3MEHEHHS UX y I0Jb30BaTels (HampuMep: TpaBMa Majblia, OTHeYaTOK KOTOPOTO BHECCH B
6a3zy). B aTom cimydae He TpeOyeTcsi M3TOTOBIEHUS KaKOTO-THOO (U3MUECKOTO KITI0Ya, a
mums oOHOBIEHWE WHGopManuu B 0a3e ITaHHBIX CHCTEMBI ayTeHTH(QHKanuu. Ecmm
CpaBHHMBaTh BUJBl OMOMETPUYECKON HICHTH(UKAIMK, TO K Hanboyiee MOJBEPIKEHHBIM
ca0OTHPOBAaHHIO MOKHO OTHECTH OTIEYAaTKH MaJblleB M PHCYHOK DPOTOBHIBI TJa3 M
M300paKEHMs JIMIA YeJIOBEKa, TaK KaKk MMEHHO K HHMM JIerde BCEro IMOJYYHThb HENpsIMOM
JIOCTYII CO CTOPOHBI 3JIOYMBIIUICHHHKA. [IOMHMO TOTOXXHPOBBIX CIIEJOB OT OTIIEYaTKOB
MnajbleB, KOTOPHIE MOTYT OBITH HCIIOJb30BaHbI JJIA IMMOAJACTIKH KJIro4a I/I[[eHTI/I(bI/IKaTOpa, B
cllydae C TJla3aMd M JIMIIOM [OJIb30BaTelisi — JaHHBIE /IS KOMIPOMETALUH CHCTEMBI
0e30MacHOCTH MOTYT OBITh MOJYYECHBI YHPOIICHHBIM MyTeM. [10 MHEHUIO CIEIHATNCTOB B
cdepe cucteM 6€30MaCHOCTH, P HBIHEILIHEM Pa3BUTHH CPEACTB (HOTO- U BUICOPUKCALIMH
pEATbHO C€O3JaTh KIIOY-TIOJNENKY JaXe Il METOHOB ayTeHTHOHKAMH IO PHCYHKY
poroBuupl. Paspemaromas cHOCOOHOCTh TIpaKIAHCKOHW (OTOTEXHHUKH M Pa3BUTHE
COLIMANbHBIX CeTel NeNalT MOJOOHOr0 poja aTaku Hamboliee NMPEANOYTHTEIBHBIME M, B
KaKoM-TO CTCIICHU, IPOCTBIMHU, JIA 3JIOYMbBIHNIJICHHUKA. B T0 xe BpEM, I/IL[GHTI/I(I)I/IK&HI/IH 1o
PUCYHKY BE€H JIaIOHU JIMIICHAa TaKUX HEAOCTATKOB. 3J'IOyMLIIHJ'IeHHI/IKy MaJI0O MOJYYHUTb
JOCTYI K JIQJIOHH HYXHOIO 4YIeHa IIepCOHala, IOJYYUTh PHUCYHOK CaMuUX BeH 0e3
(u3MYECKOTO BMENIATEIHCTBA BO3MOXKHO C MOMOUIBIO 3aCBETKH JIaIOHW HH(paKpacHbIM
H3JIy4YCHUEM C onpeneneHHOﬁ HHHHOﬁ BoJiHEL. K TOMY K€, CUCTEMbI, UCIIOJB3YIOIIHUEC OTOT
METOQ I/II[CHTI/I(bI/IKaHI/II/I, JaCcTO OCHAIIAOTCA JaTYUKaAMU TEMIICPATypbl WJIN JaTYUKaAMU
ceplleOneHus, B 3aBHCUMOCTH OT METOJa CKAaHHPOBaHMSA. DTO MO3BOJSET, Jaxe NpU
HAJIMYUH y 3JIOYMBILIJICHHAKA KOMUH KITOYa-HACHTU(GHKATOPA, BBECTH IONOJHHUTEIBHYIO
NPOBEPKY, Na0bl yOEOUThCSA, YTO IS CKAHHPOBAHUS IPENOCTABICHA HMEHHO JIaIOHb
JKHBOTO YENIOBEKa, a €€ OpraHnuecKas WM HeopraHudeckas komus. [IporpaMMHBIE METOJIBI
ayTEHTU(DUKALWY I JaHHBIX CHCTEM IO CKOPOCTH HE YCTYIAIOT CHCTEMaM paclio3HaBaHUs
OTIIEYATKOB, HO CYLIECTBEHHO YBEJIHMYMBACT HaJEKHOCTb. C ydYeTOM BBIIIECKa3aHHOTO
MOXHO CA€JIaTh BBIBOJ, YTO aTaKW Ha CHUCTEMBI, HUCHOJBL3YIOIIHUEC CKaHUPOBAHUE PHUCYHKaA
BEeH JIaJloHH, OoJjee BEpOSTHO OyAyT MPOXOAWTh HE C MOMOLIBIO IOJJIENBHBIX
UIeHTU(HUKATOPOB, a MOABEPraTrhCsl arake cUcTeMa OyAeT MPOrpaMMHO, YTO JIOBOJIBHO
3aTPYAHUTEIIBHO, TaK KaK [JIs1 3TOr'0 3JIOYMBINIJICHHUKY HeO6XOI[I/IMO 6y,ueT OpraHmn3oBaThb
yIOaJeHHbIH JOCTYII K alllapaTHOMY CPEICTBY, KOTOPOe 00eceunBaeT padoTy CUCTEMBL.

Jlenast BBIBOJ M3 BBIMICONMCAHHBIX CPEICTB WACHTU(PHUKAINN MEPCOHATA MPEANPHUITHS
MOXHO CKa3aTh, YTO HEJb3sI OJHO3HAYHO I'OBOPHUTH O TOM, YTO KaKOH-TO BHZ JIyHIle HJIH
XyXXe JIpyroro, paccMaTpMBaTh KaXIblii M3 HUX CTOUT BMECTE C TEM B KaKHX YCIIOBHSX
OyZleT »SKCIUyaTHpOBaThCsl CHCTEMa, Kakoil Tpauk repcoHana OyaeT IpoXOoJuTh
©)KE/IHEBHO Yepe3 Hee, HACKOJIBKO paIlOHAJIbHBIMH OYyIyT 3aTpaThl Ha BHEApPEHUE H
00CITyKMBaHHsI CUCTEMBI Ha ()OHE TOTO, YTO OYAET OXPAHSITHCS CUCTEMOH.
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HNCHHOJBb30BAHHUE CBEPXKPUTHYECKOI'O JTMUOKCUIA
YIJIEPOJA JJIsA TEHEPAIIMU SJIEKTPOSHEPT' U
Henncosa U.B. Email: Denisova661@scientifictext.ru

Uenucosa Upuna bopucosna — cmyoenm,
Kageopa npomvluieHHO MenI0IHePeemuKuy,
Buvicwasn wikona mexunonozuu u snepeemuxu
Canxm-Ilemepbypackuti 20cy0apcmeeHtblil YHUGepCUmem npoMblULTIEHHbIX MEXHOL02UL U OU3AlHA,
2. Canxkm-Ilemepbype

Annomayus: 0anHas cmamos NOCEAUSCHA OOHOMY U3 COBPEMEHHBIX HANPAGICHUI 6 001acmu
NpOU3B00CMBA  INEKMPOIHEPSUU U  MENTOIHEPLCMUKU 8 YeIOM — paspabomke cnocoba
nOBbIUEHUSL IPDEKMUBHOCTIU  UCNOTB30BAHUS. DHEPSUU OM  PAIUYHBIX 6UO08 MONIUEA U
COKpAUeHusi  8PeOHbIX  8bIOPOCO8 8 OKPYICAIOWYIO CPedy, d UMEHHO UCHOIb308AHUIO
CEEPXKPUMUYECK020 OUOKCUOA Yenepood 8 Kadecmee paboyeil cpedbl 8 YUKIE dNeKIMPOCAHYUU.
Onucanvt npeumywecmea ucnoavsoganusi SCO, 6 kauecmee paboueil cpeovl, cészaHHble C
MEXHUYECKUMU 0CODEHHOCIAMU IKCHILYAMAYUL U OEHENHCHOU IKOHOMUETL.

Knrouesvie cnosa: ceepxxpumuueckuii CO,, mypbuna, snexkmpocmanyust 3¢hpgpexmusHocms.

THE USE OF SUPERCRITICAL CARBON DIOXIDE
TO GENERATE ELECTRICITY
Denisova |.B.

Denisova Irina Borisovna — Student,
DEPARTMENT OF INDUSTRIAL HEAT POWER ENGINEERING,
HIGHER SCHOOL OF TECHNOLOGY AND ENERGY
SAINT-PETERSBURG STATE UNIVERSITY OF INDUSTRIAL TECHNOLOGIES AND DESIGN,
SAINT-PETERSBURG

Abstract: this article is devoted to one of the modern trends in the production of electricity
and heat power in General — the development of a way to improve the efficiency of energy
use from various fuels and reduce harmful emissions into the environment, namely the use of
supercritical carbon dioxide as a working environment in the power cycle. The advantages
of using sCO2 as a working environment related to the technical features of operation and
monetary savings are described.

Keywords: supercritical CO,, turbine, power plant, efficiency.

VIK 621.165

Bonpimasg wacte anmexkTposHepruu B Poccum BbIpabaThIBa€TCS C MOMOIIBIO IapOBBIX
Typ6uH. [lap, moctynaroutuii B TypOHHY, TeHEPUPYETCS OCPEICTBOM BBIICICHUS TEIUIOTHI
B KOTEIBHOM arperate Wi sjiepHOM peaktope. llomaBnsiomas 9acTe 3JIEKTPOCTAHITUH
paboratoT mo mUKITy PeHKMHA, B KOTOPOM BbIpaOaTHIBaeMBINi B IaporeHepaTrope map
HarpaBisercs B TypOUHY, a 3aTeM KOHJeHcHpyeTcs B kKoHaeHcarope. KII/l Takux craHumit
cocraBiser nopsaaka 30-35%, a 3To o3Hauwaer uro 65-70% mnNpoU3BENECHHON TEIIOTHI
BhIOpachIBaeTcs B aTMoc(epy B BHJE OTXOJIOB M HE NPEBPAIIACTCS B 3JIEKTPOIHEPTHIO.
YrtoObI MOBBICUTD 3((PEKTHBHOCTH 3JIEKTPOCTAHIIMI B HACTOSIIEE BPEMs yEIseTCs 0coboe
BHUMaHHME pa3paboTke TYpOMH Ha OCHOBE 3aMKHYTOro IHKJa bpailiToHa ¢ HMOBTOpPHBIM
cokatueM. B kadectBe pabodell cpeabl B 3TOM IMKIIE HCIOJIB3YETCS CBEPXKPHUTHUECKHN
Jqrokcu yriepoaa (SCO,).

CBepXKpPUTHIECKOE COCTOSHUE JUOKCHU/IA YIIIepoa 3TO COBOKYITHOCTh €r0 CBOWCTB HpHU
temrnepatype cBbitie 31,1°C u naBnenun cBoie 7,4 MIla. B kputndeckoii Touke rpaHuiia
pasznmena a3 MeXAy KHIKOW W ra3oBoil cpemoil mcueszaer (puc.l.). CBepXKpHUTHUYECKHE
BEIIECTBA CYLIECTBYIOT KakK THMOpHI JKHUIKOCTH W Ta3a C XapaKTepPHCTHKAMH,
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MPEJCTABISIONIAMU HEYTO CPEIHEEe MEXKIy OOOMMH COCTOSHHSMH BelecTBa. Hampuwmep,
CBEPXKPUTUYCCKUC BEIIECTBA HMCIOT IUIOTHOCTH, MOJOOHBIC XUAKOCTH, HO BS3KOCTH,
moto0Hble Ta3y. OHHM MPEeTepreBarT OONBIINEG M3MCHCHHS B IUIOTHOCTH C HEOOJBIIUMU
W3MCHCHUSAMH JaBIICHUS WK TEMIIEPaTyphl — 3TO TJABHBIN IUIOC IS 3PPEKTHBHOTO
ucnonb3oBanus SCO, B nutanuu TypOuH. I[Ipomie roBops, ucnons3zoBanue sCO, B Ka4eCTBE
paboueil cpeabl O3HAYaeT, YTO IS MPEeoOpa30BaHUs 33JaHHOTO KOJIMYECTBA IOIBOJHUMOM
TEIIOTHI B JEKTPUIECTBO TPeOyeTcsi MeHbIe pabOThl, HE3aBUCHMO OT MCTOYHHKA SHEPTUH
(uckomaeMoro TOIUTHBO, siICPHAS WM CONTHEYHast dHeprus). Tam, rae 3aTparhl Ha TOILTHBO
COCTABJISIIOT 3HAYMTENLHYIO YacTh OOLIMX 3aTpar (YroJjbHbIC U ra30Bble dJICKTPOCTAHIINH),
BBITO/Ia 3aKJIFOYACTCS B CHIDKEHHMHM 3aTpaT HAa TOIUTHBO. Tam, rjie KanuTadbHbIC BIOKEHHS
BBICOKH (sIIepHAasi U COJIHEYHAsi SHEPreTHKa), BBIFO/a 3aKIF0YAeTCs B YBEJIHUCHUU 00beMa
MPOU3BOJICTBA ISl ICPBOHAYAILHBIX HHBECTUITHIMA.

Teepnoe | 2Kuakocts CeepxkpuTryeckas
Teno obnacTtb

[1aBnNeHNE  ——

TemnepaTtypa

Puc. 1. [luaepamma ¢pazosvix cocmosnuii

[puHimmnumanbeHas cxema padoThl 3JIEKTPOCTAHIMHM HAa CBEPXKPUTHYECKOM IHMOKCHIIE
yrieposa npescrasiena Ha puc.2. Cepxkpurudeckuii CO, ¢ aBieHneM BbIIIE KPHTHUECKOTO
MO/IaeTCsl HACOCOM | B IIpeIBApUTENILHO HArPEThIil TEIVIOOOMEHHHK 2 M Jiajiee MOCTYNAeT B
TEIUIOOOMEHHUK-YTHIIN3aTOp 3, HArpeBaeMblil yXOJSIIMMHU razaMu. TemnoTy OT YXOJSIIUX
ra3oB BocrpuHuMaeT SCO, U ¢ BBICOKOH DHEPryei oCTynaeT AJIsl MOCIE/YIOLIEro paciupeHus
B TypOOreHepaTop, COCTOSIIMA W3 TypOHHBI 4, peaykropa 5 u 3JeKkTporeHeparopa 6.
DJIeKTpOreHepaTop MPOM3BOAUT IECKTPOIHEPTHI0 9 it oTpeduTeneii, a orpadorasmii SCO,
OXJIXKIAETCs B TEIUNIOOOMEHHHKE 2 M KOHIEHCHPYETCsl B KUJIKOCTh B KOHJeHcaropax 7,8. B
koHzieHcaTope 8 st oxnaknaeHus SCO, HCmoib3yeTcs BO3MyX, UYTO JIENIaeT YCTaHOBKY
TIPUTOJJHOM JUIS 3aCYIIUIUBBIX PallOHOB [2].

BECTHUK HAYKU N OBPA30BAHUA Ne 7(61). YacTtb 2. 2019. . 34 .



= 3

Puc. 2. Ilpunyun pabomot 31eKkmpoCcmanyuu Ha CePXKPUMUYECKOM OUOKCUOE Y2lepood

B ommmume ot AByX(a3zHOTro MOTOKAa Map-BoAa, MPH UCTIONb30BaHUN oHO(a3Horo sCO,
HET HEOOXOJMMOCTH B TIOJIBOJIE TEIJIOTHI ISl M3MEHEHHs (a3bl, KOTOpoe Tpedyercs s
peoOpa30BaHMs BOABI B AP, TAKKE YCTPAHSIET CBA3AHHYIO C 3TUM HPO3HIO METalIa.

Hecmotpst Ha cymecTBeHHO Ooiiee BBICOKYIO 3(h(heKTHBHOCTh M HHU3KHE KalWTaJbHbIC
3arpaTbl, ucnonb3oBanne SCO, B kaudecTBe pabodell cpenpl CONPSDKEHO € MpodiIeMaMu
9KCIUTyaTalli ¥ BHIOOPOM MaTepuayia INpH HPOEKTHpoBaHWW. Hampumep, maTepuansl,
UCIIOJNIb3YEMbIE MPH MPOM3BOJCTBE MPOTOYHOI 4YacTW TYpOHMHBI, JOJDKHBI MPOTUBOCTOSTH
MOBPEXK/ICHUSIM, BBI3BAHHBIM BBICOKMMH TEMIIEpaTypaMu U OKHUCIeHHeM. UToObl yCTpaHUTh
HEKOTOpBIE U3 ATUX MPOOIIEM, IPOBOIMINCH UCCIIEOBAHUS CO CIIJIaBaMU Ha OCHOBE HUKEJI,
AYCTEHUTHBIMH CTAISIMH, (PEPPUTHBIMHU CTAISIMU M KEPAMHKOIA.

K 2019-2020 roxy munucrepctBom sHepretuku CIIIA Oyner npeacTaBieHa MoJIHOCTHIO
pabotaromiass AEMOHCTpAllMOHHAS yCTaHOBKa MomrHOcThi0 100 MBT mpm Temmeparype
SCO,=550°C, xoropasi TIO3BOJIUT HANHWOHAJIHHBIM JAOOPATOPHAM  BBISIBISATH U
MHUHUMH3MPOBATh TEXHUYECKHE PHUCKH W HUCIBITAaHHS MAaTEpPHAIOB Ui KOMMEPYECKOTO
MPUMEHEHHUS 3TOM TEXHOJIOTMH BO MHOTHX CTpaHax [1].
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DEVELOPING LISTENING SKILLS THROUGH MODERN
INTERACTIVE METHODS TO ESP STUDENTS
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Abstract: nowadays, the teaching of listening skills has emerged more interest than the last
decade. Many studies represented that listening skills are significant to develop effective
class interaction among students and teachers. According to Thomson interaction between
school teachers and their students primarily relies on beneficial interactive listening skills
because students are demanded to be able to grab, process, and negotiate meanings with the
use of target language. In this article the author talks about the use of listening activities to
enhance the certain skills of the learners. She also claims that this is the modern technique
which is used actively by ESL teachers and students as well.

Keywords: listen, students, teachers, understand, English, learning resources.

PA3BUTUE HABBIKOB CJIYIIAHUS YEPE3 COBPEMEHHBIE
HHTEPAKTUBHBIE METO/IbI 1JI51 CTYAEHTOB ESP
AxmenoBa X.T.

Axmeoosa Xanuma Tyxmaesna — npenooasamenb,
Kagpedpa A361k08 MedxHcoy axyibmemani,
gaxynvmem uHOCMPAHHBIX A3bIKOG,
Tepmesckuil cocyoapcmeennuiil ynusepcumem, 2. Tepmes, Pecnybnuka Y36exucman

Annomayusn: ¢ Hacmosiujee epemsi NPenoOAaHUe HAGLIKOG CIVUIAHUSL GbI36AI0 OONbUIULL
unmepec, uem 6 nociednee oecamuiemue. Muocue uccied08anusi NOKA3AAU, YMO HABBIKU
CYWAHUSL  8AXCHbL  OJIsL  PA36UMUSL  IPPEKMUBHO20 B3AUMOOCUCMEUS.  KIACCA  MeHCOY
yuenukamu u ywumenimu. Ilo crnoeam Tomcomna, ezaumooeticmeue mexcoy WKOIbHbLMU
yuumensimMu U UX YYEHUKAMU 6 Nepeyilo  o4epedb OCHOBbIBACMCs HA  NOJIe3HbIX
UHMEPAKMUBHBIX ~ HABLIKAX — AYOUPOBAHUS, NOMOMY YMO VUEHUKU OOJIHCHbL  YMemb
noHUMamo, 06pabamvléams u 00CyHCOAMb 3HAUEHUSL C UCNOIb30BAHUEM Yelle8020 A3blKd. B
Mol cmamve asmop pAccKazvlédem 00 UCHONIb308AHUU AYOUPOBAHUSL OISl NOBBIUEHUS
onpeodeyieHHbiX Hagvlkos yuawuxcs. OHa maxoice ymeepocoaem, Ymo 3mo COBPEMEHHAs.
MeXHUKAa, KOmopas AKMUBHO UCNOIb3Yemcs npenooagamensmu u cmyoenmamu ESL.

Knroueevie cnoea. ciywamv, cmyoewmvl, yuumesis, HOHUMAMb, AHSIUUCKUL, YYeOHble

pecypcbl.

VIIK 80

There is necessity to be able to listen carefully to distinctions done by teachers and
lecturers and also to class discussions in order to percept the information and to participate
in the conversations. Brown claims that, students with good listening skills have better
capability to take part effectively in class because they understand the clarifications from
their teacher better than the other students.

The reason why the topic taken as the theme of the research is as follow - the students
have to learn in order to have the possibility to understand spoken and written texts
presenting hopes and prayers, suggestions, offers, opinions/thoughts and their responses.
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These students are expected to obtain the skill to communicate with their feelings in
interpersonal talks accurately and fluently. They also have to be able to answer to other
people’s feelings and expressions properly.

In common, these major competencies cannot be achieved easily by the students. The
standards of listening are certainly difficult for the ESL learners where their exposure to
English is limited. In order to deal with these hardships, teachers have to accurately organize
their listening lessons prior to the class. It is their obligation to design carefully their
teaching strategies in order to successfully pass on the listening materials and skills to their
ESL listening students. The research had taken in order to identify the attitude and the
language proficiency of the student from different angles of the world. The research showed
that a number of students were dynamic in speaking and reading and executed them well
when passing a conversation in English although they run across with some issues with
understanding. By contrast, on the basis of school assessment results, it was distinguished
that many students had trouble with listening comprehension when listening to English
recorded materials. Only fifty percent of the students attained the minimum standard seventy
five whilst for the rest remedial classes are necessary. What is more, on accordance of
observations although the students strived to focus and listen to the English recordings at
first they seemed to lose their concentration after a few minutes. When the recording was
played, they come to a stop when asked to retell what they heard. They seemed as if to turn
off their listening. From the discussions, the students acknowledged that they did not
understand the English in the recording which led them to stop listening. Schmidt-Rinehart
points out that, this problem may occur because they were not got acquainted with listening
to English at the normal rates of spoken English. So only for that reason there emerged the
need to have new method and approach to possess listening skills in better sense [2].

Due to that, the use of audio-visual aids in language teaching has gained much
importance nowadays. Ahmad takes into consideration several learning resources that can
be accepted as audio-visual aids (viz): television programs, video films, motion pictures,
synchronized audio-slide projectors, computers and computer-assisted instructions. Asokhia
has mentioned that the term audio-visual is a compound word from audio and visual. Audio
materials relate to those that can be heard and that are recorded in digital audio files, tapes
or CDs. Every recorded dialogue, speech or song in English can be audio material for an
ESL classroom. Then, visuals are materials that can be seen like pictures, posters, graphics,
videos, charts, flash cards and of course films [2]. This study accentuates the use of video as
an audio-visual aid for improving students’ listening skills especially the use of authentic
videos. This medium was selected to heighten the students’ familiarity with normal rates of
speaking English by native speakers. Nunan makes the point that learners should be fed as
rich a diet of authentic data as possible [3]. He affirms that if they only ever encounter
contrived dialogues and listening texts, their learning tasks will be made more difficult in
real life. Therefore, it is important for learners to listen to and to read authentic materials,
indeed as many different kinds as possible.

Listening is the process of paying attention to sounds and trying to get meaning from
them. However, in the past, some assumed it was a passive activity, listening is an active
operation in which the listener must separate within sounds, understand words and verbal
structures, interpret intonations, and retain the information gathered in order to interpret it in
the context or setting. There are two exact processes or techniques involved in listening; the
top-down process and the bottom-up process. Benet has asserted that listening is a
combination or dual process. The two processes occur spontaneously and thus they are
interrelated. Listeners use 'bottom-up' processing when they use linguistic knowledge to
understand the meaning of a message. Conception of the main idea in a voiced listening
passage is an important listening skill in a similar way that understanding the main idea in a
written passage is an important reading skill. The main idea is the major point of a statement
or passage it is the general broad term of all the words presented. It is the big idea, without
any of the smaller details or additional unrelated information [4].
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Abstract: the following article is about one of the most beneficial way of learning foreign
languages and getting knowledge as well. Here the author maintain the criteria that game
and their usage in the classroom makes the teaching process alive and can easily appeal the
learners’ attention. Furthermore, learners along with active participation in these games,
they preserve the knowledge for a long period of time in their memory. The author also
mentioned about the communicative significance of the games.

Keywords: game, language, cognitive activity, play, goals and objectives.
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VJIK 378

In recent years, interest in the English language has increased significantly. It is
recognized as the language of professional communication in various fields of activity. And
the most important task of the teacher is to increase the motivation to learn English.

Activation of the educational process, stimulation of cognitive activity contributes to the
introduction into the learning process, along with traditional activities, games and gaming
moments. Playing the same activity, being one of the methods that stimulate learning and
cognitive activity, allows you to use all levels of learning. Consequently, it is not accidental
that interest in the use of games in foreign language lessons on the part of researchers of
various specialties, in particular, psychologists, teachers and methodologists [1].

We know all about learning opportunities of the games. Many outstanding teachers paid
right attention to the effectiveness of the use of games in the learning process. In the game,
the abilities of a person, a child in particular, appear fully and sometimes unexpectedly. The
game is a specially organized occupation, requiring the tension of emotional and mental
forces. The game always involves making a decision - what to do, what to say, how to win?
The desire to solve these issues sharpens the mental activity of the players. For children, the
game is primarily an exciting activity. In the game, everyone is equal. Moreover, a student
who is weak in language learning can become the first in the game: resourcefulness and
ingenuity here are sometimes more important than knowledge of the subject. The
atmosphere of enthusiasm and joy, a sense of the feasibility of the tasks - all this makes it
possible for the children to overcome their shyness, which prevents them from using the
words of the foreign language in their speech, and has a beneficial effect on learning
outcomes. The language material is also assimilated imperceptibly.

The game has such feature as versatility where the use of gaming techniques can be adapted
to different goals and objectives. Gaming techniques perform many functions in the process of
child development, facilitate the learning process, help to master the material that is increasing
with each passing year and unobtrusively develop the necessary competencies. Take, for
example, social competence. All games are divided into 2 groups - competitive, cooperative. If in
competitive games the participants strive to achieve the goal first, then in the joint all the players
work together to get the result. In any case, the child learns to act in a team, to be able to find
approaches to other people. In tasks with a competitive moment, children inevitably enter into
conflicts, but this is a good experience in overcoming them. The greatest work on the
socialization of the child occurs during the role-playing game, because its content is the
relationship between people and people with different organizations.

A foreign language lesson is seen as a social phenomenon, where a classroom is a certain
social environment in which the teacher and students enter into certain social relations with
each other, where the learning process is the interaction of all those present. At the same
time, success in learning is the result of the collective use of all opportunities for learning.
Those to enhance the use of role play games. It is known that the role-playing game is a
conditional reproduction of its participants in the real practical activity of people, creating
the environment for real communication. The effectiveness of learning here is the moment
with a burst of motivation, increased interest to the subject. Role play teaches to be sensitive
to the social use of a foreign language. A good interlocutor is often not the one who best
uses the structures, but the one who can most clearly recognize the situation in which the
partners are located, take into account the information that is already known, and choose the
linguistic means that will be most effective for communication.

Sometimes they cannot be distinguished, because in practice, the purpose of the
linguistic game for the student will be the implementation of communication. So, any game
like Guessing game, in which different types of questions are worked out, is aimed at the
fact that the players talk and come to a common opinion or Lip Reading is used to set up an
articulation base, but the player’s goal is to convey the meaning of the word to others. The
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game helps to teach both oral and written speech. Preparing cards with tasks, invitations or
composing a menu help children at an early age to develop communicative competence.

Variants of linguistic and cultural games can be divided into 3 large groups:

- games that introduce students to cultural products;

- games aimed at studying the behavior of native speakers and their traditions;

- games that reveal the cultural values of different nations.

Via playing these games, the child acquires such competence as tolerance, learns to look
critically at another culture, to compare it with its own. A new approach to teaching culture
has changed the attitude towards the language itself. It is considered as a means of
implementing the dialogue of equal cultures, and not propaganda of one of them. In
connection with the changed approach to teaching culture through language and attempts to
create a bridge between ours and a new culture, the priorities of the forms of work in the
English class are changing. Communicative games are a type of cooperative games, because
competitive elements or games that emphasize speed of execution violate the correct use of
the language. Communicative games should be distinguished from linguistic games. The
main goal of communicative games is not to solve linguistic problems, but to organize
unprepared communication. Successful completion of a communicative game is to perform
a specific task (plotting a route on a map, filling in a diagram, finding two matching
pictures) rather than building the structure of the sentence correctly. The main focus of the
communicative game is on successful communication, and not on the right speech. There we
can see various technologies at the core of the games, such as filling the gaps, guessing,
searching, matching the same pair, sharing, accumulating or collecting, combinations or
card games, problems and riddles, role-playing and reproduction.

Based on this, we can say that the technology of game teaching methods is aimed at
teaching students to be aware of the motives of their learning, their behavior in the world
and in life, that is, to form the goals and programs of their own independent activities and to
anticipate its immediate results. Depending on the conditions, goals and objectives set by the
teacher of a foreign language, the game should alternate with other types of work. At the
same time it is important to teach children to distinguish between play and learning.
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Abstract: this article is devoted to note some essential features of the method called TPR.
Also author makes point that it is the best method to use in the classroom while teaching
foreign language. Coming from the functionality of this method author claims that it simply
teaches the learner to communicate in the target language which he is learning. There we
can see bright illustration of the impact of this method to language learning process. That is
to say when child is born after some months he starts speaking. However he was not taught
to speak. This article will talk about the reason why.

Keywords: TPR, assimilation, teaching, grammar, communicate, listen.

HNCITIOJIB30BAHUE METOJA ®PU3UYECKOI'O
PEATUPOBAHMUS B ESL KJTIACCAX
d:xymaen b.X.
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Tepmesckuil cocyoapcmeennuiil ynugepcumem, 2. Tepmes, Pecnybnuxa Y3bexucman

Annomayun: >3mo cmamvs NOCEAWEHA PACCMOMPEHUI0 HEKOMOPBIX CYUIeCMBEHHbIX
ocobennocmell memooa noo Haseanuem TPR. Taxoice asmop noouepkueaem, yumo 3mo
VUL MeMOO 051 UCHOTb30BAHUS 8 KAACce NpU 00yYeHUU UHOCMPAHHOMY A3bIKY. Mcx00s
U3 QYHKYUOHATLHOCMU 31020 Memood, Aemop Ymeepicodem, uYmo OH NPOCmo YHum
VUEHUKA 00uambvcs Ha Yereeom A3biKe, KOMOpblll OH uzyyaem. B 0annot cmamve mvl 6UOUM
SAPKYIO ULTIOCMPAYUIO 6IUSAHUS 9MO20 Memooa Ha npoyecc uzyueHus asvika. To ecmv, Ko20a
pebenox poocdaemcs, uepes HECKOILKO MecAyes oH Hauunaem 2oeopums. OOHaKo e2o He
VUUTU 2080pUMb. DMO CIMAMbBA PACCKANCEM O NPUHUHE BOZHUKHOBEHU.

Kniouegvie cnosa: TPR, accumunsiyus, npenodasanue, epammamuxa, ooujeue, Ciyuatue.

VK 378.2

TPR (Total Physical Response) or the method of full physical response was developed
by the American psychologist J. Asher. It became popular in the 1970s. The scientist
decided to help learners of a second language, like a foreign language, to do so as
effectively and painlessly as possible. The method also promises double efficiency in terms
of learning speed, according to several studies. Use In the classroom, teachers and students
take on roles similar to the parent and child respectively. Students must respond physically
to the words of the teacher. Activities can be practiced in a simple game, such as Simon
speaks or may include more complex grammar and more detailed scenarios. TPR is well
suited for teaching language in a classroom vocabulary with action. It can be used for
teaching imperatives as well as for different times and aspects. According to supporters of
this method, TPR has several advantages: Students are always on the move. Simple TPR
actions do not require much training on the part of the teacher. TPR is good for kinesthetic
students who need to be active in the classroom. TPR is effective for both children and
adults and allows you to feel a foreign language as a mother tongue. At the core lies the
theory of the two hemispheres of the brain, where the left side is responsible for logic and
consciousness, and the right side for intuition and the subconscious mind. Studying the
language according to traditional methods, we lay the knowledge gained in the left
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hemisphere (rote memorization, repetition). If we use the TPR method, new knowledge
remains in the right hemisphere and, as a result, remains with us forever [1].

The study of this method is compared with the development of our native language in
childhood and is called the principle of the natural sequence of language acquisition.
Initially, the child “listens to” the language, he is not forced to speak, then he begins to
understand what they want from him, what words are associated with what objects, he
receives light commands from parents. And only when he is internally ready, he begins to
speak himself. That is, in order to speak you need to listen very much initially. Next, the
child is taught to read and then write letters, words. And only in school begins the grammar
of the language. All stages of the development of the native language are maintained in the
TPR method. Only with the amendment, that they do not study grammar.

What is missing from TPR compared to traditional methods?

Alphabet; Transcription; Transfer; Rules.

Why in this method does not need a translation? - Since each word is included in the
network, which connects it with other words, it is easier to learn the word in context and
immediately know its specific use. The translation of the word does not perform this
function.

Why don't they learn the rules in this method? - Learning the rules leads to the
development of the language through the left hemisphere, which is contrary to this method.
Over time, the student begins to “feel the language” and say something incorrectly for him
to be unnatural (by analogy with his native language, we do not always know the rule, but
we speak correctly).

According to the professor, this method is effective, since adults, mastering a second
language, will progress like children, mastering a native, since they have the ability to

1) listen to the language,

2) are in a safe environment,

3) where no one forces them to speak.

What is the training scheme and lesson plan based on this method?

Classes can be held both in groups and individually. But it is better that it was a group.
In the first classes, the teacher enters a certain number of commands, starting with verbs,
and then connecting nouns. Initially, only those subjects are used that surround students in
the classroom.

The new word input scheme is performed exclusively through the command:

The teacher speaks the team and performs the action together with the students (several
times). Further, the teacher voices the team, and the students already do their own actions
(without saying the command out loud) (several times). The teacher addresses individually
to each student, offering to perform a specific team. Such sets, consisting of teams, can be
quite a lot for one lesson. At the end of the lesson there is a global repetition. After all the
objects in the class are mastered, the use of pictures, abstract concepts (through role-playing
games) begins, then whole stories are studied, basing the vocabulary on the times. Only after
about 20 hours of study do students begin to say out loud words and give commands to each
other. After a while, they begin to read texts, and then learn to write.

Undoubtedly, the TPR method is quite interesting, unusual and quite effective in the
early stages of learning a foreign language. But, like every method, it has its advantages and
disadvantages. From the merits we can name the fact that through teams it is really easier to
learn words, and they are remembered. The lesson itself is interesting and fun.

Among the shortcomings: this method does not provide a tool for independent
development. Studying the language traditionally, we learn to impose the language on
the grid of rules, and then we can deal with the grammar ourselves, using theory and
exercises and, whatever one may say, we quite well remember the new material. And, of
course, there are logic people who traditionally have a lot easier to learn. In my opinion,
the TPR method will not save from errors. Without knowing the rules and not being in
an English-speaking environment all the time, a person cannot get that “sense of
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language”. And to find out how to say correctly, where and what needs to be
coordinated in the proposal, without using any theoretical sources. Also, many students
are frightened by the lack of textbooks and homework.

Summing up, | can say that the TPR method is certainly worthy of attention. By
selecting it, you will be interested to learn the language. But if you need to learn the
language seriously and at a pace, traditional methods will become your best assistants.
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Annomayusn: skonomuxa npedcmasisem coboi my cgepy JHCusHU uenogekd, 8 KOmopou
0CO0EHHO Omuemaueo NPOABIAIOMCS A13bIKO6AS ()uHCLMI/IKa, U3BMEHEHUA 6 061/L;ecm66HHOM
CO3HAHUU, MEHMAJIbHOCMU HOCUMEJIA A3bIKA, A MAKIHCe AKmMueHvle npoyeccol 6 COGpeMeHHOlJ
JIeKCUKe. H@ﬂbio OAHHO20 UCCIIE00BAHUSL S6JIACCS uszyyeHue Konyenma ((FepMaHu}Z» 8
COBPDEMEHHOM HEMEYKOAZbIYHOM IKOHOMUUECKOM OuCKypce, ocobennocmell e2o CMpyKmypboi
u cnocobos ez2o penpesermayuu. Mamepuaﬂozw OaHHO20 UCCIEe008aAHUS. cayaorcam
KOHKpemHble npumepbvl, Nnoy4eHHvle MemoooM CHIIOUWHOL 6bl60pl<u usz OpMZUHaﬂbHOﬁ
HeMel';KOZZ Jaumepamypvl — OJHCYPHAI06 U 2asent, NOCBAUIEeHHbIX npo@zema/w OKOHOMUKU
(«Capital», «Handelsblatty, «Der Tagesspiegel», «Die Zeit»).

KﬂlO’lEBble cjloea: KoHuyenm, DKOHOMUYECKU ducxypc, HemeyKkas MeHmaibHoCnb,
IKOHOMUYECKas JHCYPHAIUCMUKA.
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Abstract: the economy is the sphere of human life in which language dynamics, changes in
public consciousness, mentality of a native speaker, as well as active processes in modern
vocabulary are particularly clearly manifested. The aim of the research is the scientific
analysis of the concept of «Germanyy in the modern German economic discourse, the
specificities of its structure and ways of its representation. The material of this study are
specific examples obtained by continuous sampling from the original German literature —
magazines and newspapers devoted to the problems of the economy («Capital»,
«Handelsblatty, «Der Tagesspiegel», «Die Zeit»).

Keywords: concept, economic discourse, German mentality, economic journalism.

VIK 811.11-112

KoHrenTt kak MHTETrpagbHBIII 00BEKT T'YMaHUTAPHOTO 3HAHWS PAacCMaTpUBACTCS B paMKax
Pa3MMYHBIX HAYYIHBIX AUCLMIUIMH, OHAKO MPOOIeMa ONMCAHUS CYIIIHOCTH KOHIIEIITOB OCTAaeTCsl
OCOOCHHO aKTyaJIbHOM I COBPEMEHHOH JIMHTBHCTHUYEeCKOM Hayku [1]. B pamkax Hamero
HCCIIeI0BaHUS MBI OIIMPAEMCs Ha OIpesieNieHue KoHIenTa, npeaioxersoe 3.0, [Tonosoit u ML.A.
CTepHHMHBIM, KOTOpBIC OITMCBHIBAIOT KOHIENT KakK AWUCKPETHOE MEHTAIbHOE 00pa3oBaHUe,
o0nazaroliee OTHOCUTENHHO YIOPSAOUYEHHON BHYTPEHHEHW CTPYKTYpOH, MpeACTaBIstoliee
co00ii pe3ysIbTaT MO3HABATCIILHOM JEATEILHOCTH M HECYIee KOMIUICKCHYIO MH(POPMAIIHIO 00
OTpa’kaeMOM IIpeIMETe WIIH sIBJICHUH [4].

W3yueHne pasiaWYHBIX HCTOYHHWKOB, TIIOCBAIICHHBIX MHPOBOM M  €BpONEHCKON
9KOHOMHYECKOH CTaTHCTHKE, MO3BOJISET C YBEPEHHOCTHIO TOBOPHUTH O TOM, 4TO ['epmanms
ABJSIETCS MHPOBBIM SKOHOMHYECKHM JIHJICPOM, OPHEHTHPOBAHHBIM Ha JajbHeimee
pasBurue. Tak, COTIAaCHO aHHBIM CTAaTHCTHYECKOW ciryxObl EBpomeiickoro corosa, 1oms
TI'epmanun B BBII EBponeiickoro coro3a siBisercss kpynseiueil u B 2017 rony cocraBuia
21,3% [18]. Kpome Toro, mo manubM Oputanckoro noprana EY, B 2017 rogy I'epmanns
3aHATAa TPEeTbeé MECTO B MHPOBOM pEHTHHI€ WHBECTHLIHOHHON MPUBIEKATEIbHOCTH
[19, c. 4]. Chepa 3KOHOMHKH SIBISIETCS BaXKHBIM 3JEMEHTOM HEMEIKOS3bIYHON KapTHHBI
MHpa, W HMEHHO TII0O3TOMY M3Yy4YeHHE KoHIenTta «[epMaHus» B COBPEMEHHOM
HEMEIKOS3bIYHOM 9KOHOMHUYECKOM JIUCKYpCe NPEICTaBiIsieT OO0JIbIIOi HHTEpeC.

HccnenoBanne koHnenra «l epMaHus» HEOOXOIMMO HA4YaTh C STUMOJIOTHYECKOTO aHAJIH3a
perpe3eHTUPYIONIe €ro JIEKCHMYEeCKOM eAMHHMII, TaK KaK HMEHHO 3THUMOJIOTHYECKOE
HCCIIEZIOBaHNE TI03BOJISIET PACKPHITH HAUaJIbHbIE 3Tarbl (JOPMUPOBAHKS TE€X WM UHBIX HOHATHH
W TPOCIIEANTh WX peajbHOE JBIKeHHe. Tak, cloBapb Hemenkoro s3eika Duden Bblmensier
cnenyromee 3HaueHne cioBa «Deutschland»: «l'ocymapctBo B neHTpamsHOW EBpome»
[17, c. 415]. Hemenkuii onnaiin-cioBaps PONS onpenensier 3Hauenue cinoBa Deutschland kak
«'ocynapctBo B LeHTpaibHOW EBpore, B KoTopoM >KUBYT HeMIb» [23]. Hemeukosi3bruHbIf
onnaiiH-cioBapp Open Thesaurus BblIessieT chemyroliee 3HadeHue cioBa Deutschland:
«Hanmenoanue ctpansl, @eneparusnas Pecrryonuka ['epmanmsy [22].

B pesynprate 3THMOJOTMYECKOTO aHalmM3a OBLIO YCTAHOBIECHO, 4YTO cioBo «deutschy
BOCXOJWUT K TIPaUHIOEBPOICHCKOMY CIIOBY «teuta», KOTOpOE O3HAa4yajo «Hapof, Toam». B
MparepMaHCcKOM  SI3bIKE 3TOT KOPEHb TPEAINONOKHTENbHO WMend BuA beuda, B
npesHeBepxHeHemenikoM — diot[a]. CoBpemeHHass QopMa HamMCaHWs Ha3BaHHUSA CTPaHbBI
(Teutschland, Deutschland) ucnome3yercss ¢ XV Beka [21, c. 158]. IlpuBeneHHBIC BBbIIIC
CJIOBapHbIE ACPUHUINY, a TaKKe dTUMOJOTHYECKU aHanmm3 ciosa «Deutschland» mozBossitor
TOBOPHTH O TOM, YTO HOMHHATHBHOE IOJie KOHIeNTa «['epMaHMs» BBICTpAaHBaeTCs BOKPYT
CBOEro MOHATHIHOTO sjpa — TOCYAApCTBO, pAcIOJIOKEHHOE B ILeHTpainbHOW EBpore,
€BpOIIeHiCKasl cTpaHa, HaceNnEéHHas Hemuamu. Takum oOpasom, B KoHuenrte «l'epMaHus» B
HEPBYIO 04Yepe/b BepOann3yeTcs 3HaYeHHe TOCYIapCTBEHHOCTH, CTPAHBI.

Jus m3ydeHus: ocoOeHHOCTEeH pempeseHTanuu KoHmenTta «I'epmanHus» Hanboiee
pENeBaHTHBIM SIBIISIETCSI MCCIIEJIOBAaHUE B CHHXPOHHOM acCIEKTe C MPUBJICYCHHEM TEKCTOB
Pa3IUYHBIX TUIOB, IPH 3TOM OCOOBII HHTEPEC NMPEACTABIAECT Iy ONUIIUCTHIECKNI AUCKYPC.
CoBpeMeHHasl mpecca UrpaeT OONBIIYI0 poJib B ((OPMHPOBAHUH OOIECTBEHHOT'O MHEHUS U
penpe3eHTaluy Pa3IUYHbIX HIEH W MBICIeH. AapecaToM NyOIHMKaIMii B COBPEMEHHOM
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HEMELKOS3bIYHOM JIEJIOBOM Ipecce SBISIETCS MEXyHapoaHas IyOIuKa, 1 KIMEHHO IT03TOMY
TEHJCHLIUH COBPEMEHHOH SKOHOMHMKH HAXOIST CBOE OTPAXEHHE M B DKOHOMHYECKOM
muckypce. Kak ormewator JI.I. Bukynosa um E.®. CepeOpeHHukoBa, MaccMmenuitHoe
KOMMYHHUKAaTHBHOE MPOCTPAHCTBO NMPHOOpPETaeT 0COOYI0 3HAYMMOCTh B COBPEMEHHOM MHpE,
MOCKOJIbKY JaHHBIA BHJ JUCKYpCa OIUCHIBAET U PEKOHCTPYHUPYET YyXKE CIOKUBIIYIOCS
peampHOCTh [2]. B myOmMmmcTHYECKHX TEKCTaX MPOMCXOAWT OTPAXKCHHE HE TOJBKO
WHIVBHIYalbHOIl aBTOPCKOW KapTHHBI MHpa, HO ¥ KOHIENTYaJdbHBIX IPHU3HAKOB,
MPE/ICTABICHHBIX B S3BIKOBOM CO3HAaHWHM OONBIIMHCTBA IPEICTaBUTENCH TOH WM HWHOU
JIWHTBOKYNbTYphl.  CleloBaTenbHO, COBPEMEHHAss IIpecca  MOXET  IPEJOCTaBUTH
HCCIIEZIOBATEN0 OOTaThlii MaTepuan Al PacCCMOTPEHMS Pa3IMUYHBIX CTPATETHil pedeBOro
BO3JEHCTBYS [5], BBIABICHHUS aKTyaJIbHBIX KOHIENITYaJIbHBIX MPU3HAKOB, a TAKXKE M3Y4CHHS
00pa3HOH 1 IEHHOCTHOH COCTABJISIOIINX B CTPYKTYPE KOHIIETITOB.

HccnenoBanne nH(pOpMaLMOHHO-aHATUTHYECKUX u HOBOCTHBIX TEKCTOB
sxoHoMuuecknx CMU I'epMaHKy O3BOJIMIIO BBIJEIUTH CIIEAYIOUINE CMBICIOBBIC IPU3HAKH
KoHIenTa «['epMaHus» B HEMEIKOS3bIYHOM SKOHOMHUYECKOM JTHCKYypCe:

1. CoBpemeHHas cTpaHa

B »skoHoMuueckoi JkKypHaimucTuke ['epmMaHus mpeacTaBisercd Kak TOCynapcTBO,
pa3BHBaloIeecs 0 HHHOBAIIMOHHOW MOJIETIH U MIIylIee B HOTY co BpeMeHeM. OTmedaercs,
yro ['epMaHMs roTOBa K HOBBIM pEHICHUSM M HE OOWTCS HEOOXOIMMBIX IEpPEMEH, a
BBIOpaHHBIC HAIIPaBIICHUS IPEOOPA30BAHUN SBISIOTCS BEPHBIMH.

Deutschland habe als eines der wenigen Linder eine echte Trendwende geschafft [7].

Deutschland sende «genau das richtige Signaly mit der Kohlekommission, in der
Klimaschiitzer, Wirtschaft, Wissenschaft und Gewerkschaften derzeit iiber den
Kohleausstieg beraten [8].

2. CunpHOE TOCYAapCTBO

Hemerkie >XKypHaJIHMCTBI OINHUCHIBAIOT ['epMaHWI0O Kak HE3aBUCHMOE TOCYAapCTBO,
BXOJSIllIEE B YHMCIO BBICOKOPA3BHUTHIX CTpaH. HEOMHOKpAaTHO MOJYEepKHUBAIOTCS (BAKTOPHI
ycnemHocTr ['epmanun B EBpocorose u Mupe, a Takyke MHOTOUUCIICHHbBIE CHIIbHBIE CTOPOHBI
€€ YKOHOMHYECKO MOJIUTHKH.

Deutschland ist ein Riese im Handel mit Russland [9].

Mit Rekordbeschdftigung und stabilen Preisen, einem zunehmenden Lebensstandard fiir
nahezu die gesamte Bevélkerung und einem kleinen Uberschuss im Staatshaushalt geht es
Deutschland besser als je zuvor [10].

3. MupoBoit uaep

B memernkos3praabix CMU I'epmanus Takke MpecTaBisieTcs Kak CTpaHa, 3aHUMAloIas
auaupyromue mno3unud B EBporeiickom coroze M MHpe, YCHENIHO KOHKYypUpyomas c
JPYTUMH pa3BUTHIMH CTpaHaMu EBpOmbl M MHpa W IOCTENEHHO YKpEIUISIoIas CBOU
MO3UIMK B KadecTBe Jinzepa. OTMedaeTcs MO3UTUBHBIA UMHMIK ['epMaHuM U cTeneHb eé
BIIMSTHHSL HA eBPOIIEHCKYI0 9KOHOMHUUYECKYIO MTOJUTHKY.

Deutschland hat sich zu einem der besten Produktionsstandorte in der entwickelten Welt
gemausert [10].

Dank dieser breiten Basis gehért Deutschland zur Weltspitze in der industriellen
Anpassungsfihigkeit [10].

4. MMaptHEp

Hemenxos3brunsle 3xoHoMudeckrne CMU MHOrokpaTHO mOq4epKHUBarOT, uTo I'epmanus
OTKpBITA JJISI HOBBIX PEIICHHH, a COTPYAHHUYECTBO C 3TOM CTpaHOW OOpEeYeHO Ha yCIex.
OTMedaeTcst TAKXKe M BBICOKAsl CTENIeHb MHTerpannu ['epMaHiy B MUPOBOE COODIIECTBO.

Deutschland wiirde zeigen: Wir Europder sind fiir euch da, auch wenn andere — in
diesem Fall die USA — euch verlassen [20].

Europa lebt von deutscher Stabilitit. Deutsche Stabilitdit nihrt sich von der Vernunft der
gesellschaftlichen Mitte [20].

Kpome Toro, cOnocTaBUTEIbHBINA aHAJIN3 MOJYYEHHBIX KOHTEKCTOB CBHUAETEILCTBYET O
TOM, YTO KOHUENT «['epMaHMs» HAXOAMUTCS B TECHOHM CBSA3U C APYIMMH KOHLCNTYaJ bHBIMH
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JOMHHAHTAaMH  HEMELKOH JIMHTBOKYJBTYPHL, TaKMMH KaKk KOHLENTHl  «Arbeity,
«Zuverlédssigkeity m «Ordnung» [3]. Takum oOpazom, sTHOCHEenM(UYECKHE NPU3HAKH,
CBOMCTBEHHbIE KOHIENTY «I'eépMaHus» B SKOHOMHYECKOM JTHCKYpPCE, MOKHO Pa3ieinuTh Ha
YeTBIPE TPYIIIBI:

1. HapéxHocTh

Ycnexu B npoecCHOHATBHOHN cepe B HEMEIIKOSI3BITHON KapTHHE MEpa IPEAIIoNaraoT
HOPSJOK, JUCHUIUIMHY W CaMOKOHTPOJIb, TO3TOMY B HEMELKOA3BIYHON KapTHHE MHupa
BBICOKO IICHATCA TaKHE KadecTBAa, KAaK KOMIIETEHTHOCTb M Tpynomrooue. Ilopsmok wu
XOopomnid pabouymi KIMMaT pPacCMaTPUBAIOTCS KaK KIFOUEBBIC (DAKTOPHI YCIEIIHOCTH
HEMELKON YKOHOMUKH.

Deutschland hat drei grofie Vorziige: Sicherheit, Stabilitit und Berechenbarkeit [11].

Noch gilt Deutschland international als vorbildlich. Andere Staaten beneiden die
Bundesrepublik um ihren grofien Industrieanteil [15].

2. Cuna

CymiecTBeHHbIE ycriexu ['epManuy Ha MEKAyHapOIHOH apeHe, a Takke e€ CTpeMIIeHHE K
COTPYJHHYECTBY C JAPYITMMH TOCYIapCTBaMH OTpPaXalTCs © B OKOHOMHUYECKOU
JKypHaJMcTUKe. ['epMaHMsi paccMaTpHBaeTcsi Kak Jiujiep, NOOeIuTeNlb U PEKOPACMEH, a
TaKke KOHKYPEHTOCTIOCOOHBIH mapTHEp, MMeronuii Oonbioi Bec B EBpore u B Mupe.

Die erste Antwort ist einfach. Deutschland erlebt sein goldenes Jahrzehnt [10].

Transformatoren, Turbinen, Elektronik: Uberall ist Deutschland vorne [11].

3. HeyBepernnocth

He MeHee BaXXHO OTMETHTh, YTO Ha COBPEMEHHOM O3Tale HEMENKas SKOHOMHKA
CTAJKHMBACTCS C PSJIOM CEephE3HBIX MpOOIeM, TaKUMH KaK WHTErpalus MHIPaHTOB,
yIydIIeHHe MMUKa Ha MEXIYHApOJHOW apeHe, a TakKe CONEPHHYECTBO C JPYTUMH
HSKOHOMMYECKH CHIBHBIMH TocyaapcTBamu (@panmumsa, CIIA, Kuraif), 4To0 3aKOHOMEpHO
HaxOAMT CBOE OTPaXEHHE B HEMEIKOS3BIYHOM HSKOHOMHYECKOM nuckypce. CrenctBueM
ATOr0 SIBMJIACH aKTyalu3alMs TakuX KOTHUTHBHBIX TPHU3HAKOB, KakK COLMAJbHAs
HaINpsHKEHHOCTh,  HEYBEPEHHOCTb,  COPEBHOBATENILHOCTh,  HemoBepue.  Hemerkas
JWHTBOKYJIBTYpa OTHOCHUTCA K YHCIy KyJIbTyp C HEBBICOKOH TEpHHMOCTBIO K
HeompeneleHHocTH [6, c¢. 2], MO3TOMy HEMEUKHe IKYPHAJIUCTBl HEOIHOKPATHO
MOAYEPKUBAIOT HEOOXOAMMOCTh pedopM B 0OOJACTH MHHOBALMH, a TAaKXKe BHICKA3bIBAIOT
CBOM COMHEHHsI OTHOCHUTEIBHO TOTO, SIBISETCS JIM 3KOHOMHYECKas HoiuTHKa [ epmaHun
yCIIEITHOM 1 yacTest in ['epMaHny COXpaHUThH CBOE JIMAEPCTBO Ha MEXyHApOIHOM apeHe.
Boupiryto posis Ipy 3TOM UrpaeT J0CTATOYHO KPUTHUSCKUH MOAXO K ONMCAHMIO CHTYaIHH
U BBIPA0OTKE peIIeHui.

Deutschland bleibt damit dennoch ein Zwerg im weltweiten IPO-Markt [16].

Etwas ist faul im Staate Deutschland — und zwar eine ganze Menge, so Journalist Claus
Strunz: Asylchaos, Bildungsnotstand, riickstindige Digitalisierung [14].

4. PazBurne

Hamuuue pspa cepbE€3HBIX 1poOJieM, B TOM YHCIIE KOHKYPEHIHMH C JPYTUMH
€BpPOMNEHCKUMH CTpaHaMHu, OOYCIaBIMBAIOT OTHOCHTEJIIFHO HETaTHBHOE OTHOIICHHE K
MNOHATHIO CTa0WIBHOCTH. B KadyecTBe HOPMBI OIIEHMBAHUS YCIEIIHOCTH HEMEIKOH
9KOHOMUKH BBICTYIAIOT MIPOTPecc M pa3BUTHE. B SKOHOMUYECKOH XKypHATUCTHKE AeacTcs
ymop Ha  HEOOXOIMMOCTh  NOCTOSIHHOTO  JIBIDKEHHMS  BIEpEN,  BBICKAa3bIBAIOTCS
MHOTOYMCIIEHHBIE OXWAAHUs, CBSA3aHHBIE C JajbHEHmMMU pedopMamMu B o0sacTu
OKOHOMHKH, HaOJIOAeTCsi CTPEMIICHHE K JMHAMHUKE M PAa3BUTHIO C LEIbIO YKPEIHUTh
JUJEPCTBO Ha MeXayHaponHOi apeHe. COOTBETCTBEHHO, HEJIOCTAaTOK HWIIM OTCYTCTBHUE
KauyeCTB COPEBHOBATENILHOCTH, aKTHBHOCTH M HOBM3HBI Kak (akTopoB Iporpecca B
HEMEIKOSI3bIYHOM JKOHOMHYECKOM JIMCKYpCE OLEHMBAETCsl oTpularenbHo. Kpome Toro,
KYPHAIHUCTHI 4acTO MPUOEraloT K MCIHOJIb30BAHHUIO CYIIECTBUTENbHOTO «Maschine», uTto
JEMOHCTPHPYET TMO3WTHBHBIC OXHIAHUS OT OKOHOMHYECKHX MpeoOpa3oBaHUH U
CTpEMJIGHHE JIOCTHYb KayeCTBEHHOI'O pe3ylibTara. HepemmuTenbHOCTh IIpU NPOBEICHHUU
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pedopMm pacrieHuBaeTCs OTPULATENBHO, M CUYHMTACTCS, YTO MPOOJIEMBbl, BBI3BaHHBIC
IepeMeHaMu B CTPaHe M MHUpE, pelaTb Heo0X0IMMO HEMEJICHHO.

Deutschland und sein Mittelstand miissen dringend etwas dndern, damit sie fiir die
wirklich guten Leute spannend und interessant bleiben [13].

Deutschland — die Wachstumsmaschine [12].

B pesynpraTe NpoOBENCHHOTO KOHIENTYaJbHOTO aHaiW3a ObBUIO YCTAHOBJIEHO, HTO
KOHLENT «['epMaHus» B HEMEUKOA3BIYHOM SKOHOMHUYECKOM ANCKYpCe 00JIafacT CI0KHON
KOHIIETITYyalbHOH CTPYKTYpod. bBombimass gacTe npu3HAKOB, (OPMHUPYIOUIMX CTPYKTYPY
KoHUenTa «l'epMaHus», UMEET B HEMELKOHN SI3bIKOBOM KapTHHE MHUpPA SPKO BBIPAKEHHBII
COLIMAJILHBIM U OLIEHOYHBIM XapaKTep, OPUEHTUPOBAHA Ha MOJIOXKEHUE CTPAHbI HA MUPOBOI
apeHe U ee pjanbHeimee pasButve. KoHuent «l'epmaHus» B HEMELKOSI3BIYHOM
SKOHOMHUYECKOM JIUCKypC€ HaXOJUTCAd B TECHOM CBSI3U C JPYTMMH KIIFOYEBBIMM IS
HEMEIIKOH KapTUHBI MHpa KOHIIENITAMH, TaKUMH Kak Yycnex, paborta, Tpynomodue.
CBocoOpasue BCeX MEPEYUCICHHBIX CHOCOOOB  KOHIICMTYANU3alldd, OOJBIINHCTBA
aKTyalIM3UpPyEeMbIX MPU3HAKOB KOHIIENTA IPOSIBISETCS B APKO BBIPAXKEHHOW COIMATIbHOM
CYILTHOCTH KOHIIEIITA.

Takum  oOpazom, koHuent  «['epmMaHusl»  mpeicTaBiseT  COOOH  CIIOKHO
CTPYKTYPHPOBaHHOE MEHTAIbHOE 00pa30BaHKe, Hecylee B ce0e HAMOHAIBHO-KYIbTYPHYIO
nHpopManuio. BBIBICHHBIE Ha [JaHHOM JTalle aHAIN3a XapaKTEPUCTHKH KOHIENTa
«["epMaHusI» MO3BOJIIOT TOBOPHUTH O €TO JIMHTBOKYJIBTYPHOH clieU(pUKE U 3HATMMOCTH IS
HEMEIIKOH KapTHHBI MUpA.
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AHHOmayuna: 6 cmamve Npeocmagien 0OMeH ONbIMOM MeHCOVHAPOOHO20 POCCULICKO-
ABCMPULICK020 83AUMOOCIICMBUs, KOMOPbILL MOJcem Oblmb NpuMeHel 8 00pazo8amenbHOM
npoyecce u 6HOCUM 3HAYUMENLHYIO JIENMY 8 (OpMUPOBaHIe NO3HABAMENLHO20 UHMEpPeca
cmyoenmos. OcHosHas yenb — paspabomams YueOHO-Memoouueckoe obecneuenue,
Komopoe noseoaum cpopmuposams v cmyoenmog KOMnemeHyuu
«lIpeonpunumamenscmeoy  npu  NOO20MOBKE  CHEYUAIUCMO8 — NO  PA3IUYHbIM
CReYUanbHOCMAM. ABMopamu ommedeHa 6adCHOCMb NPOAKMUBHOCIU KAK He0OX00UMO20
HAGLIKA 6 MUpe NpeonpuHuMamencet, CywHOCHb NPOAKMUGHOU TUYHOCTIU.

Knwuesvie cnosa: ynpasienyeckoe cooeticmsue Ka0pam 8 pa3eumul ux 20MOSHOCHU K
o0CyWecmaneHuo npogheccuonanbHoll OesimenbHOCmU, npuenedenue onvima
MENCOYHAPOOHOU  KOHepeHyuu npu  NOCMPOeHUU  00pa308amenbHo20  npoyeccd,
HANPAGIEHHO20 HA (OpMUPOaHIUe NOZHABAMENbHO20 UHMEPECd, NPEOnPUHUMAMENbCKUE
HABLIKU, NPOAKMUBHOCHIb, COBEPULEHCTNEOBAHUSL NPOPECCUOHATLHOU KEATUDUKAYUU KAOPO 8
6 0baacmu nPeONnPUHUMAMENLCNEA.
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Abstract: the article presents the exchange of experience of the international Russian-
Austrian interaction, which can be applied in the educational process and makes a
significant contribution to the formation of students' cognitive interest. The main goal to
develop educational and methodological support, which will allow students to form the
competence of "Entrepreneurship™ in the training of specialists in various specialties. The
authors noted the importance of proactivity, as a necessary skill in the world of
entrepreneurs, the essence of a proactive personality.

Keywords: managerial assistance to personnel in the development of their readiness for
professional activities, drawing on the experience of an international conference in building
an educational process aimed at creating cognitive interest, entrepreneurial skills, pro-
activity, improving professional qualifications of personnel in the field of entrepreneurship.
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VIK 377

B Hacrosimee Bpems niepe npodeccuoHambHEIM 00pa3oBaHHEM MOCTaBjIeHa 3a/ada —
MOBBICUTH BKJIaJ NPO(ECCHOHANLHOTO 00pa30BaHMSI B HKOHOMHYECKYIO M COLHAIBHYIO
MoJiepHu3alMilo  PoccuM, KOHKYpEHTOCHOCOOHOCTh CTpaHbl W BOCTpeOOBaHHOCTH
BBIITYCKHMKA Ha pPBIHKE Tpyna. Kpome Toro, nmpu moAroToBKe NMpogecCHOHATIBHBIX KaJpOB,
HEO0OX0/IMMO YUHUTHIBATh OJIMDKaHIINE M EPCIEKTUBHBIC HHTEPECH! HAIllel CTpaHbl, KOTOpast
HYXXJaeTcs B AUBepCU(UKAIIMY SKOHOMUKH.

Ilepen mpenonaBarereM BcTaeT 3amada: OOECHEYUTHh CTYAEHTA NPOYHBIMH 3HAHUSMH,
BOCTPeOOBaHHBIMU pabOTOAATENIMA M COBPEMEHHBIM pBIHKOM B 1enoM. OmHaKo,
HEOOXOIMMO TIOHMMATh, YTO TpeOOBaHMSA pBHIHKA OYEHb OBICTPO MEHSIOTCS U
UCKITIOYUTENFHO 0a30BBIX 3HAHWN, MOJNYYCHHBIX B Tpolecce oOydeHWs, He Oyxaer
JIOCTAaTOYHO BBITYCKHUKY JUISI TOTO, YTOOBI MMETh KOMIIETEHTHOE COOTBETCTBHE YCIOBHUIM
pBIHKA B TEYEHHE BceH ero MpoecCHOHATPHON IEeSATeNBHOCTH. JTO CTAHOBHUTCS
BO3MOXXHBIM TOJIBKO B CJIy4ae HaJM4YUsi HPUYUHHOW OOYCJIOBJICHHOCTH, II0 KOTOpOIi
oOyyaromuiics »KejJaeT TIOJY4YUTh BBHIOPaHHYIO Tpo(deccuio M CTaTh YCHEUIHBIM U
BOCTPEOOBAaHHBIM CIICLHAIMCTOM B 3TOi oOnactu. B 1aHHOM citydae MHTepec BBHICTYMaeT
OIHUM M3 MOTHBOB II03HABATEIbHOM (KOIHUTHUBHON) M TpyHoBOH nesrenbHOCTH. [lo
MHeHHI0O A.A. BaiicOypra, mo3HaBaTeNnbHBIH HHTEPEC COCTOUT U3 TpeX KOMIIOHEHTOB:
SMOILMOHAIIBHOTO, HHTEJUIEKTYyaJbHOTO U BOJIEBOTO. OMOIMOHAIBHBIM KOMIIOHEHTOM
BEICTYTIaeT OCO3HAHHE MPHUBICKATEIFHOCTH MPOPECCHU, HHTEIUIEKTYaIhbHBIM KOMIIOHCHTOM
— FOTOBHOCTH yMa K M3YYCHHIO CIICIIHAIbHOCTH, BOJEBEIM — TOTOBHOCTH K IPEOIOJICHUIO
TpYAHOCTEH TIpH oBiafeHun npodeccuein. [Ipu Bo3meiicTBHM Ha BCE STH TPH KOMIIOHCHTA,
MOXXHO c(hOpMHpPOBATh YCTOWYHMBHIA WHTEpec K mpodeccuu, KOTOpHIA OymeT
CIOCOOCTBOBATh TMOIOJNHCHWIO ¥ OOHOBJCHHIO 3HAHUH W YMCHHU CIICIIHANICTA B
COOTBETCTBUHM C TpeOoBaHusMu pbiHKa [1]. OmHUM ©3 CIOCOOOB  MOBBIMICHUS
MO3HABATEJIFHOTO HMHTEpEeca MOMKET CIYKUTh MEXIYHapoAHAas JesITelbHOCTh, KOTOpas
CIOCOOCTBYET aHAJIN3Y IMOJYYCHHOTO OIBITa M IIPUMEHEHMIO €ro Ha MpakThke. B kadecTe
WIITIOCTPAIlMK K BBIIIEH3JIOKEHHOMY, HEOOXOJMMO PacCMOTPETh Pe3yJbTaThl POCCHHUCKO-
ABCTPUHCKOTO COTPYIHHYECTBA, KOTOPbIE HE TOJBKO CIIOCOOCTBYIOT MOBBIIICHUIO YPOBHS
MO3HABATEJIFHOTO MHTEpEca B II€JIOM, HO M OTBedYaloT TpeboBaHusAM DenepansbHOTO 3aKOHA
Poccuiickoit ®eaepanun «O BHECEHUMM W3MEHEHHUH B OTJENbHBIE 3aKOHOJATENIbHBIE aKThI
Poccuiickoit ®eneparuu B HENAX MPeOCTaBICHUsT 00beIMHEHUSIM paboTonareNnell mpasa
y4acTBOBaTh B pa3paldOTKe H peajH3allid TOCYNAapCTBEHHOH IONUTHKH B 00IacTH
npoeCCHOHATBHOTO  O0pa30BaHMs», KOTOPBIH TIACHT, 4YTO Y4eT TpeOOBaHMIA
paboromateneii pu pazpadorke ®I'OC sBisieTcs HEOOXOAMMBIM YCIOBHEM IS CO3IAHUS
MPOTPAMMHOTO O0ECIICUEHHsI HOBOTO ITOKOJEHHS, COOTBETCTBYIOMIETO TpPeOOBaHUIM
COBPEMEHHOTO PhIHKA TPY/Ia M YAOBICTBOPSIONIMM 3aIpOCaM CTPAHBI B 1esom [2].

Kpome TOro, mpoext, yduThIBas BEKTOP 3KOHOMHYECKOTro pa3Butus Poccuiickoit
ODenepariny, MO3BOJIT pPa3padOTaTh MPOTPAMMBEI, CIIOCOOCTBYIOIIME ITOBBIICHUIO OJIH
Mmanoro 6msneca B BBII cTtpanbsl. OTo BBIHYXXAEHHas Mepa, KOTOpas IOATBEPKIAETCS
JAaHHBIMH HCCIICIOBAHHH, PECTABICHHBIX HHCTUTYTOM SKOHOMHKH pocTa UM. CTONbIHHA
I1.A., 0 MOJIOKUTETHHON CBSA3U MEX]y OTHOCUTEIbHON BeanunHo# cektopa MCII, ypoBHeM
651arocoCTOSTHUSL HAceJIEeHWsT M TEMIIaMH SKOHOMHYECKOTo pocra. Maible W cpenHue
NPEANPUSATHS CO3al0T paboure MecTa M 00ECIeunBalOT CYIIECTBEHHYIO JIONI0 HaceIeHHs
JI0OXOJJaMH, BO MHOTOM OTNpPEAENss COLMAaIbHO-3KOHOMUYECKOE MOJIOKEHHE CTPAHBI B LIEJIOM
U €€ PETHOHOB B 4acTHOCTU. B pa3BuThIX cTpanax, pasmep cekropa MCII, kak mpasuio,
JIOCTATOYHO BeJUK, Torja kak B Poccuu, no ganaeim O3CP, ®HC Poccun, nosns Mansix u
cpenuux npennpusatuit B BBII cocrasmser Bcero 21% [3].

YunuTeiBasg BaXXKHOCTh PA3BHUTHS MANOT0 W CPEeIHETo IMpeanpuHIMaTeNbcTBa B Poccun,
IIpaBurenscTBO 0m00pHiI0 macmopT HarmoHaNpHOrO MPOEKTa MO MOAJNEPKKE Majoro
cpenHero Ou3Heca, KOTOPBIA HaYHET pean3oBbIBaThCS ¢ 2019 roga. JIOKyMEHT YUHUTHIBAeT
BCE LEJIH, TIOCTaBJIEHHbIE [Ipe3nIeHTOM, KOTOpBIE HEOOXOUMMO H0CcTHYb 10 2024 roxa [4].
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KadyecTBO 3HaHMS INPUXOIUT C KOJIMYECTBOM KAUECTBEHHO OCMBICICHHOH U
CTpYKTypupoBaHHOH MH(popmauuu. Oco3HaBaeMasi HOTPEOHOCTh M ecTh MHTepec. BakHoM
cocTaBisomell TpaHcopMalMu POCCHHCKOro oOlmecTBa B OOIIECTBO C PBHIHOYHOU
9KOHOMUKOH SBISIETCSI mpolecc (OPMUPOBAHUSI U CTAHOBJIICHUSI OTEUECTBEHHOH CHCTEMBI
9KOHOMHYECKOH M MpEeIIpPUHUMATEILCKON IOJTOTOBKM MOJIOAEKH, ydamuxcs. Cremyer
OTMETHUTH, YTO ONBIT M TEHJICHLIUH B O0ONACTH MOATOTOBKH O0YYaIOMINXCS K MPEACTOSIICH
npodecCHOHANBHON ~ NEATENBPHOCTH, WX COLHUANbHOW ajanTaluu  MpopaboTaHbl B
OTEYECTBEHHBIX TEAArOTHUECKUX, ICHXOJOTHYECKNH, (mIoco(pCKnX, SKOHOMHYECKHX
uccrnenoBaHuAx. JlaHHBIE WCCIeNOBaHMA TpeacTaBieHsl B paborax: E.fS.  Bytko,
3.M. Hukutuna, M.M. Ioramkuna, 1.J1. Yeuens ap. [5].

B nacrosmee Bpemst Komurer mo obpasoBanmio Cankr-IleTepOypra, yuuTeiBas 3agaqm,
MOCTaBJIEHHBIE Iepe]l CTPAaHOW, CO3JaJl YCIOBHMS M Pa3BUTHS MEXKAYHApOIHOTO
POCCHICKO-aBCTPUIICKOE ~ B3aUMOJEHCTBHS, C  LEJNbI0  BHEAPECHUS  KOMIIETCHLUH
«[IpeanpuHMaTEnHCTBO» B 00pa3oBaTeIbHBIN MPOLIECC MPH MOJITOTOBKE CIIEIIMAIUCTOB 110
Pas3IMYHBIM CIIEUAIBHOCTSIM U MOBBIIICHUS K HEHl MO3HABATEILHOIO HHTEpEca.

B nemsx peanmszanuu npoekrta, Oblia co3gaHa (oKyc-Tpymma, CcocTosIas —u3
oOpa3oBaTensHbIX yupexxaeauit Cankt-IlerepOypra, B koTopyto Bouuu: Komemx Typusma
Cankr-IlerepOypra, PamgmoTexHmueckmii Koiutepk, Bricmmas OaHKOBCKas IIKOJIa U
ABTOMEXaHUYECKUI JIUIEH.

Ha nannbiii MoMeHT mepen (OKyc-TPYHIIOM CTOMT 3ajada CO34aTh HWHCTPYMEHTBHI,
pa3paboratb METOIUKH, KOTOpBIC MIO3BOJIST OCBanBaTh KOMITCTEHIIHIO
«[IpeanpuHIMAaTENHCTBO» NPH HW3YYEHHUHM BCEX AWUCHUIUIMH WU MOAYJEH, pealn3yeMbIX
YKa3aHHBIMH 00pa30BaTENbHBIMU YUPEXKICHUSMH, TPOBECTH anpoOaluio M aHalu3
pe3ysibTaToOB, IpUW OSTOM IIOBBINIAS YpPOBEHb HHTEepeca OOy4aloUmMxcs K JIaHHOM
KOMIIeTeHIIMUA. Takoi MOAXOM, C OJHOW CTOPOHBI, IeJieco00pa3eH W Tropas3mo Ooiee
a(pdeKkTUBeH I8 TOBBINICHUs WHTEpeca K NpPEANPUHUMATENbCTBY, YeM BHEIpPEHHE
OTAEJBbHOW JUCHUIUIHMHBL «[IpenpUHUMATEILCTBO», OJHAKO, 3TOT BEKTOP Ppa3BUTHUS
KOMIIETEHIIMM TpeOyeT Cepbe3HBIX BPEMEHHBIX M HMHTEJUIEKTYalbHbIX 3aTpar. Oco3HaBas
BR)XHOCTH METANPEIMETHBIX CBSI3€H M HOBH3HY MIEH, BO3HUKAET HEOOXOUMOCTh CO3/IaHM,
YHAQHUIMPOBAHHOTO METOJMYECKOTO W METOJNOJOIMYecKoro oOecledyeHus JaHHOH
KOMIIETEHIINH, KOTOPOE TTO3BOJIUT OCYIIECTBUTD 33/lyMaHHOE

B mnHacrosimmee Bpemst ¢okyc-Tpynmel paboTaloT HajJ CO3JaHWEM METOAMYECKOW H
METOJIOJOTUYECKONH ©a3bl, NMPU 3TOM YYHUTHIBAS OIBIT ABCTPUICKHX KOJJIET, KOTOpBIE
YCHEIIHO BHEIPWIM KOMIIETeHIHIO «[IpeanpHHIMAaTeNnbCTBO», aKTHBHO pasBuBas SOft-
KOMIIETCHIINN Y CTYACHTOB. ABCTpHIiCKas CTOpOHA MPECTaBHUIIa MaTepHAIIBI TI0 BHEAPEHUIO
KIT nns o3HakomiieHus: poccuiickuM Kosuteram. HeoO6XxoauMo OTMETHTh, YTO YIIOp B
JeJeH/Kax Jenaercss Ha akTuBHOe pasButue SOft-skills (amrm. «wmsirkue HaBBIKKY) Y
oOyuatomuxcsi. To  ect, BHeApATh  KommeTeHUHI0  «lIpennpuHUMATENnbCTBOY
MIPEIoIaraeTcsl Yepe3 pasBUTHE Y 00y4JaroIMXCsl YHUBEPCATBHBIX KOMIECTEHIIHH, KOTOPBIE
HE TOAIOTCS KOJUYECTBEHHOMY H3MEPEHHIO M 9acTO 3aBHCAT OT XapaKTepa 4YelloBeKa U
nprobpeTaroTes ¢ TM4HbIM ombiToM. [Tpumepamu Ssoft-skills kommyHuKabenbHOCTD, YMEHHE
paboTaTte B KOMaHJE, KPEaTHBHOCTb, ITyHKTYaJbHOCTb, yPaBHOBEUIEHHOCTb. OTH HaBBHIKH
HEOoOXOAMMBI BBITYCKHUKAM JUIsl aJanTaldd W ycHemrHod paboTel. OnHaKo, He crapasch
npoOyauTh B 00yYaroIeMCs HHTEpeC K H3ydyaeMoMy MaTepHualy, CJI0XKHO pa3BUTh kak hard,
tak ¥ SOft kommnereHimu. Hanpumep, MHTepec SBISETCS MOTHBALMOHHBIM HCTOYHHKOM
KPEaTHBHOCTH W  TOAJCPKAHHS TBOPYECKOW aKTHBHOCTH, HEOOXOAMMBIMH IS
MpeANPUHIMATENECKON AeATeNbHOCTH. CyIIHOCTh HHTEpECca CBOJIUTCA K TI03HABATEIFHOMY
1 OMOIMOHAIIEHOMY KOMIIOHEHTaM, KOTOpPBIE B3aMMOCBSI3aHBI M B3aWMOOOYCIIOBIICHBI, YTO
MO3BOJISIET TMPUMEHUTh TEPMHUH «IPO(ECCHOHANBHO-TI03HABATEbHASl HANPABICHHOCTH.
IIpodeccronansHO-TIO3HABATENbHAST ~ HANPABICHHOCTh  CTHUMYJIHPYETCS HE  TOJIBKO
MIPUBJICKATEITLHOCTHIO 00beKTa m3yueHus. OHA 3aBUCUT OT YCIIOBHH mporiecca 00y4IeHHs, OT
MPOJyMaHHOH TIperojaBaTesieM CTPYKTYPbI KaXKJI0T0 3aHATHS.
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OTnuuuTeNbHas 4epra POCCHMHCKOM cHUCTEeMBbl 00pa3oBaHus - (yHAaMEHTAIBHOCTB, TO
ecTh poccuiickas oOpa3oBaTeibHAsi CHUCTEMa HE cpa3y HalleleHa Ha paboTojaTens, 4To
CIOCOOCTBYET IIUPOTE MOJTOTOBKH.

Cornmacuo ®I'OC, oOyuaromuiics Ha MOMEHT OKOHYaHMS OOpa30BaTENBEHOTO
YUPEXKICHUS JIOJDKEH OCBOMTH psii NPO(ECCHOHANBHBIX W OOWIMX KOMIETEHLHH,
COOTBETCTBYIOIINX crennanbHocTu. OHAKO, KaK MOKa3bIBACT MPAKTHKA, YIIOP AETaeTcs Ha
ocBoeHue npodeccruonansHeIx komnerentmii- hard skills (anri. «TBepapIe HaBBIKKHY») — 3TO
Ha0op mpodecCHOHANBHBIX HABHIKOB M YMCHHH, CBA3aHHBIX C TEXHHYECKOW CTOPOHOM
JeATeNpHOCTH. Takue HaBBIKM MOXKHO IIPOJEMOHCTPHPOBATh, OHH OTHOCATCA K
00s13aTeNbHBIM TPEOOBAaHMAM TNIPH NpHUEME Ha pabdOTy, WX YKa3blBAlOT B JOJDKHOCTHBIX
MHCTPYKOUAX. UTOOBI CTaTh YCHEIIHBIM MNPEANPUHUMATEIEM, HYKXHO MHOTO HAaBBIKOB.
OfHUM U3 KJIIOUEBBIX KOMIIOHEHTOB IPEANPUHUMATENbCTBA SBIAETCS IJIAHUPOBAaHUE
Brepen. [IpeanpuHuUMaTeny TODKHBI 3HATH CBOM OM3HEC BHYTPH M cHapyxku. EcTb MHOrO
aCIeKTOB, KOTOpBIE CIIO)KHO KOHTPOJHUPOBATh B pPEATbHOM MHPE - 3TO pEalbHOCTh
IpeNpuHUMaTeNbCTBA. TeM He MEHee, MOXHO MOJAEpKUBaThb HEKOTOPBI KOHTPOJIB,
MPOSIBIIAS MPOAKTUBHOCTb.

B coBpeMeHHBIX YCIOBHAX KOHKYPEHLMH WM Pa3BUTHS KOHKYPEHTHBIX cpex, (okyc
pa3BuUTHS 00pa30BATENbHBIX OPraHU3aNNIl EpEeMEIIaeTCsl C peann3anuy 00pa3oBaTeIbHBIX
IporpamMM Ui BCEX Ha YIOBJIETBOPEHHE KOHKPETHOrO o0Oydaromerocsi, ooOecredeHue
pa3BuTHs 00yJaromel n o0ydaromeiics OpraHu3aniy B YCIOBUSAX MOCTOSHHBIX M3MEHECHUH,
MPOUCXOAIINX B OPTAaHU3ALMOHHOM OKPY)KEHHH M Ba)XKHO IOMYEPKHYTH HEOOXOIMMOCTH
M3y4IEHUs BOIIPOCA NPEANIPUHUMATENBCTBA, KaK BO3MOXKHOCTH MPOSIBUTH CEOs1.

ITo I'.B. Onmopty, OBITh MPOAKTHBHBIM O3HAYACT «CO3[aBaTh WM KOHTPOJHUPOBATH
CHUTYAIIMIO, 3aCTaBIIsIA YTO-TO MPOUCXOANUTH, & HE pearnpoBaTh HA Hee IOCIe TOro, Kak 3TO
MPOU30LLUIO». DTO KU3HEHHO BAXKHBII HAaBBIK B MUpE IMpEANpPUHUMATENIeH — CocOOHOCTD
MOJYMHUTh HMMITyJbCHUBHYIO PEaKIMI0 CBOMM IIEHHOCTSAM COCTaBIsSI€T CYLIHOCTh
[IPOAKTUBHOM JINYHOCTH.

[IpeaMeTHBIE YCTAHOBKM HAYYHOTO MOWCKA B JIAHHOW 00JIACTH MOTYT OBITH CBSI3aHBI C
koHnemueir A.B. TuxoHoBa (B IyXe TEOPETHKO - METOMOJIOTHYSCKUX pPa3MBIIUICHUIH
ILT. UlenpoBunkoro), ¢ teopusimu P. Akkoda mmm M. Kacrampca, ¢ MeTogmdecKon
nozunueit I1. pykepa. [locieqHeMy npuHaaineKUT KiIroueBast MbICb: «JI0bMU HE HaJ0
«YIpaBJIATHY. 3a7aua — HallpaBJIATh JIOJEH», NpeiaraTb BO3MOXKHOCTb TBOPUTH [6].

B  pesymprare oOMeHa  ONMBITOM  MEXKIYHapOJHOTO  POCCHICKO-aBCTpHICKOE
B3aUMOJICHCTBUS, C IENbI0 BHEAPEHWS KomreTeHIHH «[IpeanpuHUMaTencTBO» B
o0Opa3oBaTeNpHBI  IpoOIleCC MpPH  MOATOTOBKE  CHEIHAIMCTOB TI0  Pa3IMYHBIM
CIENHANBHOCTAM OBLT IOJIy4eH HOBBIM BapuaHT BHEJIPEHUS KOMIIETEHINH, TO3BOJISIONIUMA
CTUMYJIMPOBaTh TIOBBIIIEHHE YPOBHS NPO(ECCHOHAIBLHO-TI03HABATEILHOTO HWHTEpeca K
MpeanpUHUMAaTEeNsCTBY. OUeBHUAHO, Pa3BUTHE NMPEIITPUHUMATENBCKUX KOMIIETCHIUH — 3TO
HEOOXOIMMOCTh, OOYCIIOBIEHHAsI TPeOOBAaHMAMH SKOHOMHUKH Hamieil cTpasl. Ilpm 3ToM,
BHE/IPECHHE NPEANPHHUMATEIFCKUX HABBIKOB, TaKMX KaK MPOAKTHBHOCTH M TIp., BO BCE
MPOTpaMMBI, pealli3yeMble 00pa30BaTEeIbHBIM YUPEXkKACHHEM, TPeOyeT TPaHCISIUN OIbITA,
MOJY4eHHOro (OKyC-TPYNIoi BO BpeMs pabOThl B NPOEKTe, CO3JaHUS HOBBIX
METOJIMYECKHX pa3paboToOK, YTO, B CBOIO O4YEpelb, YBEIMYMBAECT BpEMs BHEIPEHHS
HEoOXO/MMBIX HaBBIKOB Ha HEONpEAENEHHBIH cpok. TeM He MeHee, yuyacTue B HMOJOOHBIX
MEXKyHapOAHBIX MPOEKTax crocobOcTByeT MOBBIIIEHUIO npodeccroHanbHO-
MI03HABATEIFHOTO MHTEpPECa B IEJIOM, BEIb PE€Ub HET O MOTYyYCHHUH MPEAIPUHIMATEIBCKAX
HaBBIKOB B IIporecce OOY4YeHHS pPA3MUYHBIM  CHEIMAIbHOCTAM, YTO II03BOJISET
c(hOopMHUPOBATH YCTOWYMBEIN HHTEPEC K MPEAIPUHIMATEIBCTRY.
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Annomayus: cmamvs NOCEAUEHA AHATUZY MECIA NPOBEPKU SHAHULL 8 YueOHOM npoyecce 8
6ouHcKkomM noopaszdenenuu. IIposepra 3HAHULL BOEHHOCIYICAWUX NPEOCMABIEHA KAK
CPeocmeo  NOBbIULEHUs KAYecmed YCGOeHUs MAmepuand, Cpeocmeo CAMOAHANU3A
KOMAHOUPO8 U KAK KIIOYeBOU JNeMeHm (HOPMUPOBAHUsT NOBCEOHEGHOU OUCYUNTUHbL U
camorxoumpons. Onpedenenvl Memoovl IPHEKMUEHO20 NPOGeOeHUsT NPOGEPKU 3HAHUL )
soennocayscawmux. Mzyuena poivs npogedeHus KOMAHOUPOM CUCIEMAMUYECKO20 KOHMPOLs
VCBOCHUsT 3HAHULL BOCHHOCIYJICAWUMU 8 npoyecce HeceHus cayoicovl. Onpedeneno
ROJI0JCEHUE NPOBEPKU 3HAHUT KAK BANCHOE 36¢HO D0EBOU NOO2OMOBKU.

Knrouesste cnoesa: nposepxa, snanus, 60eHHoCIyvHCayue, 00pasosarue.

ASSURANCE ROLE KNOWLEDGE OF THE PERSONNEL
OF A MILITARY UNIT IN THE EDUCATIONAL PROCESS
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Abstract: the article is devoted to the analysis of the place of knowledge testing in the
educational process in the military unit. Verification of knowledge of military personnel is
presented as a means of improving the quality of assimilation of the material, a means of
self-analysis of commanders and as a key element of the formation of daily discipline and
self-control. The methods of effective testing of knowledge in the military. The role of
carrying out by the commander of systematic control of assimilation of knowledge by the
military personnel in the course of service is studied. The position of knowledge testing as
an important link of combat training is defined.

Keywords: check, knowledge, military personnel, education.

YK 377

BaxHoif wacThio mpolecca OOYYeHHs JIHYHOIO COCTaBa B BOHMHCKOW 4YacTH,
MOJIPa3/ICIICHIH, SBJISIETCS MIPOBEPKA U OICHKA WX 3HAHWA, YMCHHU ¥ HABBIKOB. BRINOIHSS
pasnuuHble (QYHKIMHA B MpoIecce OOyYEeHHS BOCHHOCIYXKAIUMX, MPOBEPKAa W OICHKA
OKa3bIBAIOT IPAMOEC U HETTOCPEACTBEHHOE BOBﬂeﬁCTBHe Ha XOJ M pE3YyJIbTAaThl BCETO BOCHHO-
MeJarortyeckoro npouecca B BOMHCKON YacTH.

IMenarornyeckuii aHanM3 pe3ysibTaTOB BOEHHO-NEJArorMyeckoro Ipolecca B
BOMHCKHX 4YacCTAX, NOAPA3ACICHUAX IOKAa3bIBA€T, 4YTO, NMPOBEPAA 3HAHUA, YMCHHA H
HABBIKH TOJYUHEHHBIX, KOMaHIUPHl (HAYaJbHUKH), MPEKIE BCErO, OCYIICCTBIISAIOT
KOHTPOJIb WX JCSITCIBHOCTH: OINPEICISIOT, YTO W KaK OHH YCBAaWBAIOT, C KaKUMU
TPYIHOCTSIMH BCTPEYAIOTCSA, KTO U B KaKOM MOMOIIM HyXaaeTcs. BMecte ¢ TeM B xone
MPOBEPKU OHU MPOJOJDKAIOT MX 00y4aTh M BOCHUTHIBATH, IIOMOTAIOT BOCHHOCTYKAIITUM
YIIyONATh W 3aKPEIULITh 3HAHUS, COBEPIICHCTBOBATh YMEHHUS M HABBIKH, Pa3BHBATh
MBIIUICHUE W MAaMATh, BEIPA0ATHIBATH MOPAIbHO-O0OEBBIC KAYECTBA M IMOIMOHAIBHO-
BOJIEBYIO YCTOWYMBOCTSD [1].

O/HOBPEMEHHO C 3TUM MPOBEPKA YPOBHS IMOJITOTOBKH BOCHHOCIYXKAIIUX [O3BOJISIET
KoMaHaupaM (HadaJdbHUKaM) CAMOKPHUTHYHO OIIEHHUTh KadecTBO cBoed pabotel. [lpum
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00Hapy>XEHHH HEJOCTATKOB B MOJrOTOBKE NOAYMHEHHBIX KOMaHIUpP (HAaYaJIbHUK) HE MOXET
HE 3aJyMaThCsl, II0YEMY CO31aJ0Ch TaKoe IOJIOKEHHE, IPaBIILHO JIM OH BEIET 00ydeHMUe,
BCE JIM CAEJaJ JUIsl TOro, YTOOBI y MOJYMHEHHBIX COBEPIICHCTBOBAIOCH OOEBOE MAaCTEPCTBO,
(hopMHpOBaIICh M pa3BUBAIMCH MOpalIbHO-00eBBIe KauecTBa. Clie10BaTeIbHO, IPOBEPKA U
OLICHKA 3HAHWM, yMEHUIl M HaBBIKOB Yy BOCHHOCIYXKAIUX BBHIMONHAET HE TOJIBKO
KOHTPONbHYIO, =~ HO ®  OOy4amollylo,  BOCIHTATENbHYIO,  KOPPEKTHPOBOYHYIO,
NpeAyNPEIUTENbHYI0, CTUMYJIHPYIOIIYI0 W MOTHBHpPYIOIIME (YHKIHH B IEIOCTHOM
BOEHHO-TIEJarOTMYECKOM TIPOLIECCE.

OpmHOMt W3 BaXHEHIMIMX 3a7ad, CTOAMMX TIIEPel BOSHHBIMH 00pa30BaTEIbHBIMU
YUPEXKIOCHUSIMH, SBISIETCS  (OpMHpOBaHME COBPEMEHHOH Mojenn  00pa3oBaHUS,
npu3BaHHOW oOecmeunTh d3(QeKTuBHOE pemeHne 3amady B cdepe HENpepBIBHOM
npodeccHoHANBHOIM MOATOTOBKH JINYHOTO COCTaBa B BOMHCKOM IO/IPA3JIENICHUH C YUETOM
COBPEMEHHBIX TeHACHUUH pa3BUTHs 001ecTBa [2].

IIpoBepka 3HaHWN, yMEHHMH M HaBBIKOB JIMYHOTO COCTaBa BOMHCKUX YacTel
(moapa3zaeneHuit) OCyIIECTBISIETCS Pa3IMUHBIMU MeToiaMi. OCHOBHBIMU U3 HUX SIBIISIOTCS:
KOHTPOJIbHOE HaOJIO/ICHHE, aHAIN3 PE3YJIbTATOB IPAKTUYECKON JEeITeIbHOCTH 00y4aeMbIX,
YCTHBIN OIIPOC, MPOBEPKaA C TIOMOIIBI0 TEXHUIECKUX CPENICTB.

OOBbeM M KauyecTBO 3HAHWH, YMEHHH M HAaBBIKOB, a TaKXKE YPOBEHb MX Pa3BHUTOCTH U
c(OpMHUPOBAHHOE Yy JTMYHOTO COCTaBa KOMaHAWP (HA4albHUK) ONpPEAEISIET, MPEXIe BCETo,
IyTEM CHCTEMAaTHYECKOTO0 HaONIOAEHUS 3a MACHCTBMSIMHM KaXKIOTO BOECHHOCIY’KAIETo.
KonrponsHoe HabmozeHne — Hanbonee pacHpoOCTpaHEHHBIH M B TO )K€ BPEMsS CaMBbIii
CJIOKHBI METOJ MPOBEPKH YPOBHS OOYYEHHOCTH BOEHHOCIY)XaIiuX. IIpuMeHsieTcst 3TOT
METOJ Ha BCEX 3aHATUAX U YUCHUSAX.

IIpoBepky M OIEHKY 3HaHMH, YMEHHH M HaBHIKOB KOMAaHIHp (HAYalbHUK) YCIELIHO
BBINOJIHSAIOT JIUIIB B TOM CJIy4ae, eClIi OHA OCYIIECTBISIETCA B COOTBETCTBHM C IPUHIIMIIAMHI
00y4eHus 1 00yCIOBICHHBIMUA UMM 00Jiee KOHKPETHBIMH MEAarorn4eCKUMH TpeOOBaHUIMHU
K IIpOBepKe. DTH TPeOOBaHMUS CBOAATCS K CIIEIYIOIUM:

® BO-TIEPBHIX, MPOBEPKA TOJKHA OCYIIECTBIIATHCS CUCTEMAaTHYECKH, Ha KaXKAOM 3aHITHU
U Y4EHUU;

® BO-BTOPBIX, OHA JIOJDKHA HOCHTH ITO3HABATEIbHBIH XapakTep, ObITb MHTEPECHOW M
TMIOJIE3HOH JUIs BceX 00ydaeMbIX;

® B-TPETBbUX, HWHAUBUAYyallbHas IpPOBEpKa JOJDKHA COYETaTbCs C  MPOBEPKOU
MOATOTOBJIEHHOCTH KOJJIEKTHBA (pacueTa, Mogpa3aeieHus);

® B-UETBEPTHIX, BAXKHO, YTOOBI IpOBepKa OBbIIa BCECTOPOHHEH, OOBEKTHBHOH U
OCYILECTBIISIIACH MHOTHMHU METOIaMH;

® B-ISITBIX, B IPOILIECCE IPOBEPKH HEOOXOJMMO IPEIBSBISATE K BOCHHOCIYXAIIUM
BBICOKYIO TPeOOBaTEIIHOCTh, COUETAIONIYIOCS C YBRXKEHHEM UX JTMYHOCTH U JIOCTOMHCTBA.

IIpaxkTuka moOKa3bIBaeT, YTO IPOBEPKA, MIPOBOIUMASI B COOTBETCTBHM C H3JIOKEHHBIMU
BBIIIIE TPEOOBAaHMUAMH, NMPUYIAET BOCHHOCTYXAIIMX K CaMOKOHTpoito. CucremaTHdecKuit
KOHTPOJIb KOMaHIHMPOB (HadaJIbHUKOB) MOOYXIaeT ux Oojee KaueCTBEHHO TOTOBUTHCS K
3aHATHSIM, MPOABISTH CAMOCTOSATENBHOCTh M HHUIHUATHUBY, CO3HATEIbHOE YCBOEHUE
BOEHHOTO Jiea. Pe3ynbTaThl IPOBEPKH MCHONB3YIOTCS KOMaHAMPaMH (HadadbHUKaMM) JUIs
MOZIBEZICHUS] NTOTOB OOEBOH MOJIrOTOBKH B BOMHCKHX YaCTAX U IOJIpa3/IeICHUIX.

[enarormueckass 3(¢GeKTUBHOCT IMPOBEPKM M OLEHKH BO MHOTOM 3aBHCHT OT
TEOPETUYECKON MOATOTOBIEHHOCTH CAaMHUX PYKOBOJUTENEH 3aHIATUN MM MPOBEPSIOMUX, OT
TOr0, B Kakoil Mepe OHM 3HAIOT M PYKOBOJCTBYIOTCSI OCHOBHBIMH TPEOOBaHMSIMH,
MPEIBABISIEMBIMH K KOHTPOJIIO Y4e0HOTO Tporecca.

BMmecTe ¢ TeM KauecTBO MPOBEPKH M OIICHKH 3aBHCUT OT UX YMEHUIL:

® pacnpeeNisiTh BHUMaHUE B X0/I€ 3aHATUN U yUYESHUH;

® COYeTaTh Pa3IMIHBIC METOIBI IPOBEPKH;

® OBICTPO OIICHMBATH KayecTBO PabOTHI (OTBETa) MOAYMHEHHOTO, 3aMe4aTh MayeHine
M3MEHEHHS B €r0 MOJrOTOBJICHHOCTH U OTHOLIEHUH K O0YUCHHMIO;
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® 3aMETHTh M YYECTh KaXAYyl0, JaKe CaMyl0 HE3HaYMTEJbHYIO OmMOKy oOydaemoro,
HaXOJUTh €€ MIPUUUHY U ONpeAEIsATh, CllyuailHa OHA HIIM 3aKOHOMEPHA;

® HAXOJMUTh OOIIME IPUYMHBI PAa3JMYHbIX Ha MEPBBIH B3IVISAJ OLIMOOK JaHHOTO
00y4yaemoro;

e BEIOMpATh NpaBWIBHBIE ITyTH YCTPAHCHMS YACTHBIX M OOIIMX, CIy4alHBIX |
MOCTOSIHHBIX IPUYUH OLIHOOK, IOMTyCKAaEMbIM TEM MIIH HHBIM 00y4acMbIM;

® COTIOCTABIATh XapaKTep M NPHUYUHBI OMIMOOK y 00y4aeMbIX, HAXOJUTh CIIOCOOBI MX
YCTpaHEHUs U 1eJIaTh BBIBOJIBI 00 yIy4IIEHUH METOJUKH O0ydCHMS.

Takum o00pa3oM, NpoBepKa W OIEHKAa 3HAHUI, HABHIKOB M yMEHHH — BaXXHOE H
OTBETCTBEHHOE 3BEHO 00EBOM MOATOTOBKH. METOANYIECKH IIPAaBIIIbHAS POBEPKA M OIICHKA
CO3JaeT JICJIOBOE HACTPOCHHE B BOMHCKUX YaCTSIX, MoJpa3zaeneHuaXx. Ha ocHoBe mpoBepkH
00€BOi1 MMOATOTOBKM BOSHHOCTY)KAIIMX CTapIlUe HAYaIbHUKH CYISIT O 00ecrocoOHOCTH U
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3H3HHIZ, yMeHI/Iﬁ N  HABBIKOB IIOAYHMHCHHBIX, IIOJJHOCTBKO MCIIOJB30BaTh OJI 3TOI'O
00pa3oBaTeNbHBIC U BOCIUTATEIbHBIE BO3ZMOKHOCTH.
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Abstract: the article presents data on the activity of enzymes of antiperoxide and antiradical
protection in mitochondrial and microsomal fractions of hepatocytes in the dynamics of
experimental ischemia and reperfusion of the brain. Changes in the activity of antiperoxide
and antiradical protection found in the subcellular fractions of hepatocytes during the study
are also indicated. Special attention was paid to determining the pattern of changes in
enzyme activity, as well as calculating the time of the greatest decrease in the activity of
catalase and SOD after reperfusion.

Keywords: acute stroke, protection enzymes, ischemia, reperfusion, catalase, SOD,
microsomal fraction, mitochondrial fraction.
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Cerebrovascular disease leading to acute and chronic forms of cerebrovascular
insufficiency is now becoming the main socio-medical problem of clinical neurology. To
date, about 9 million people suffer from cerebrovascular diseases. Stroke and chronic
cerebral ischemia, along with severe injuries, are the leading causes of disability [1, 2]. The
progressive, avalanche-like growth of cerebrovascular pathology leads to a significant
increase not only in acute strokes, but also in the number of patients with chronic cerebral
ischemia [3, 4].

The aim of this study was to study the activity of enzymes of antiperoxide and
antiradical protection in mitochondrial and microsomal fractions of hepatocytes in the
dynamics of experimental ischemia and reperfusion of the brain [5, 6].

Material and methods of research. The work was performed on male rats weighing
120-130 g of the Wistar line, which were on the standard vivarium diet. The model of
cerebral circulation disorders-ischemia was reproduced by temporary clipping of the right
trunk of the unnamed artery for 20 minutes. After removing the clips, the wound was
sutured layer by layer. Confirmation playback ischemia was carried out morphological
research methods (staining according to the method Nissle). Served as control animals that
were exposed nameless artery with subsequent wound closure (false-operated animals).
Mitochondrial and microsomal fractions from liver homogenate were separated by
differential centrifugation. Superoxide dismutase activity was determined by Misra et al.
(1972) and expressed as a percentage of inhibition of the reaction of epinephrine
autooxidation in alkaline medium (T%), catalase activity-by the Bach-Zubkova method
(1976) and expressed in mol H202 / mg protein * min. The protein was determined by
Lowry H. et al., (1951). Studies were conducted on 1, 3, 6, 12, 24 hours, as well as on 3 and
10 days after surgery.

Results and discussion. The study of the activity of enzymes of antiradical and
antiperoxide protection in reperfusion ischemia showed significant changes in the
activity of enzymes of antiperoxide and antiradical systems in the subcellular fractions
of the liver. In the early stages of reperfusion ischemia, a sharp decrease in the activity
of SOD of the microsomal fraction of hepatocytes (MS) was found to be extreme with a
minimum after 6 hours after reperfusion. The decrease in the activity of the antiradical
protection enzyme was 3.23 times compared to the control. In the mitochondrial
fraction (MCh), the decrease in activity was less pronounced and in 6 hours after
reperfusion was 1.38 times less than the control index.

Note that the recovery of SOD activity without a corresponding activation of catalase
has no positive effect, because SOD recycles the superoxide anion radical with the
formation of hydrogen peroxide. An increase in the activity of SOD in the cell by specific
activation or overexpression, not accompanied by the activation of catalase or peroxidase,
which in itself is cytotoxic, since the balance between the activities of SOD and enzymes
that destroy hydrogen peroxide is important for cell viability (5, 6, 7, 8).

Ischemia with subsequent reperfusion leads to changes in the system of antiradical and
antiperoxide activity of the body, expressed both in the brain tissue and in the liver. SOD
and catalase, are a powerful antioxidant tandem, provide protection against superoxidanion
and hydrogen peroxide, formed both inside the cells and in the extracellular space,
maintaining an optimal level for the life of the generation of reactive oxygen species (ROS).
In this case, the protection of cellular structures from the damaging effects of ROS produced
inside the cell (endogenous ROS) and acting from the outside (exogenous ROS) is organized
in various ways. Carbonyl products are utilized in the cytosol, and the conjugate dienes,
triene and products of recombination of lipid radicals apparently are not utilized and
accumulate in the cells with oxidized protein in the form of "lipofuscinosis pellet” (1, 2, 3).
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Catalase activity in MS fraction decreased by 1.25 times compared to control 6
hours after reperfusion ischemia, and, on 3-10 days of recovery of the enzyme activity
of antiperoxide protection was not observed. In the MCh fraction, a similar trend was
observed and 6 hours after reperfusion, the minimum activity of catalase was found,
which was lower than the control by 1.22 times. Based on the literature data (4,5), we
believe that the wave-like dynamics of SOD and catalase activity is due to a decrease in
the transcription of its genes during hypoxia and the induction of transcription during
reperfusion under the influence of an increase in the number of ROS. This is the reason
for the tendency to gradually restore the activity of SOD and catalase in the dynamics of
the period after reperfusion.

Conclusion.

As a result of experimental ischemia and reperfusion of the brain in the subcellular
fractions of hepatocytes, changes in the activity of antiperoxide and antiradical protection
were found. The changes were unidirectional and the greatest decrease in catalase and SOD
activity was observed 6 hours after reperfusion.
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Abstract: the article presents the results of the study of the intensity of the generation of
reactive oxygen species in the mitochondrial fraction of hepatocytes in the early stages of
cerebral ischemic stroke in the experiment. For this study, we used white rats of Wistar
breed with a resemblance to the angioarchitectonics of the brain. Studies were conducted 1,
3 and 7 days after ischemia-reperfusion. Significant increases in the content of MDA and
the content in the mitochondrial fraction of SMP, the decay products of protein molecules,
generation of ROS were found.

Keywords: ischemia, reperfusion, ROS, mitochondrial fraction, antioxidant system,
proliferative changes, MDA, SMP.

I'EHEPAIIUA AKTUBHBIX ®OPM KHCJIOPO/IA B
MUTOXOHJPHAJTBHOM ®PAKIIUU TEITATOIUTOB HA
PAHHUX CPOKAX OKCIIEPUMEHTAJIBHOI'O
NIEMHAWYECOI'O HHCYJbTA
Kyp06anoBa H.H.l, CamangapoBa B.C.Z, AJlmMoBa M.M.3,
MycaeBa A.®.%, UcmanioB A.Y.’

1Kyp6aH06a Hooupa Haspysoera - cmapuwiuii npenodasamens,;
2Camanoaposa Bapno Cynmanosna — doyenm,
Kagpedpa ecmecmeeHHbIX HAYK;

3 Anumosa Maxnué Maxmyo kusu — cmyoenm,
*Mycaesa Amuna @aiizynnaesna — cmyoenm;
*Uemaunos Angapbex Yuyebex o2nu — cmydenm,
Jeuebublil haxyiomem,

VYpeenuckuii punuan
Tawxenmcxas MeOUYUHCKAL AKAOeMU,

2. Vpeenu, Pecnybauka Ysbexucman

Annomauyuna: 6 cmamove npugedenvl OAHHLIE UCCIE008AHUSA UHMEHCUBHOCU 2eHepayuu
AKMUBHBHIX POPM KUCIOPOOA 8 MUMOXOHOPUATLHOU (DpaKyuu 2enamoyumos Ha pPAHHUX
CPOKAX YepedpanbHO20 UeMUYecKo20 UHCYIbma 8 IKchepumenme. [l uccie0o8anus oviiu
UCNnoIb308aHbl  Oeabie Kpbicbl NOpoovl Bucmap c cxoocmeom aHeuoapxumexmoHuUKu
201081020 Mo3ea. Hccnedosanuss nposedenvl uepe3 I, 3 u 7 Ownell nocie uwemuu-
peneppyzuu. bBviio obnapysiceno 3HauumenvHoe yeenuuenue codepycanus MIA  u

BECTHUK HAYKU N OBPA3OBAHUA Ne 7(61). YacTk 2. 2019. l 60 l



codepacanust 6 mumoxoHopuanvHou @paxyuu CMII, npodykmoe pacnada MoNeKyn
benkogou npupoosl, maxice ycunenue cenepayuu ADK.

Knrouesvie cnosa: uwemus, penepgysus, A®K, mumoxonopuanvhas @pakyus,
AHMUOKUCTUMENbHAS cucmema, npoaugepamusnvie usmenenus, M/JA, CMII.

UDC 616-005.4

Relevance of the problem. Post-stroke disability ranks first among all possible causes of
disability, only about 20% of people who have had a stroke return to their previous work, while
one third of patients are people of socially active age, which emphasizes the relevance of the
research [1, 2]. With the development of ischemia of brain tissues, metabolites of interaction of
reactive oxygen species with macromolecules of protein and lipid nature accumulate [3]. The
main objective of the elimination of cerebral tissue ischemia is the elimination of avalanche-like
toxic products in the shortest possible time, in order to maximize the limitation of the penumbra
zone, in order to avoid massive death of brain cells [4, 5].

Studies in recent years are mainly devoted to the death of nervous tissue in ischemia and
due attention is not given to the functional state of the liver.

Purpose of research. The aim of this study was to study the intensity of the generation
of reactive oxygen species in the mitochondrial fraction of hepatocytes in the early stages of
cerebral ischemic stroke in the experiment.

Materials and methods of research. The experiment reproduced clipping of the carotid
artery to create a mechanism of reperfusion damage to the brain. All treatments of the
experiment were consistent with the requirements of the International rules of humane
treatment of animals, as reflected in the Sanitary rules for equipment and maintenance of
experimental biological clinics (vivariums). The choice of the object of the experiment was
due to the similarity of brain angioarchitectonics of laboratory white Wistar rats and human,
as well as the proximity of the main hemodynamic parameters.

Used animals weighing 150-180 grams at the age of 4-7 months were divided into 2
groups: the 1st group consisted of 8 rats, which produced a skin incision of the neck area
over the carotid artery on one side (left), followed by suturing of the skin (falsely operated),
the 2nd group consisted of 9 rats, which opened the left carotid artery, clipped for 20
minutes, followed by reperfusion and complete restoration of cerebral blood flow.

Studies were conducted 1, 3 and 7 days after ischemia-reperfusion. Verification of
ischemic stroke was confirmed on the basis of viewing of light-optic preparations stained by
using Nissl’s method. The homogenate obtained in the Potter homogenizer followed by
differential centrifugation. In the resuspension of the mitochondrial fraction, the content of
Malon dialdehyde (MDA) was determined by the method of Steel I. T. and co-author, the
content of medium molecular peptides (SMP) by the method of Gabrielyan. The results
were recalculated by the amount of total protein (Lowry H.).

Results and discussion. In the early stages of the study in the mitochondrial fraction of
hepatocytes revealed a significant increase in MDA, exceeding the level of control 2.3
times. Apparently, this increase in MDA is associated with an increase in the amount of this
product of the splitting of molecules of lipid nature washed out of brain tissues and / or the
launch of an increase in reactive oxygen species (ROS) as a result of reperfusion. In
subsequent study periods, the accumulation of MDA in the mitochondrial fraction of
hepatocytes decreased and did not reach the level of control. In the early stages of
experimental ischemic stroke in rats found focal proliferative changes within the lobules of
the liver, clearly delimited infiltrates from the cells, which was, apparently, the trigger for
the generation of ROS.

Along with the damage of lipid molecules, we found an increase in the content of the
mitochondrial fraction of SMP, the decay products of protein molecules. The number of
SMP was 2.1 - 3.2 times higher than the control level. In the subsequent terms of the study,
the number of SMP decreased, but did not reach the level of control. The equilibrium state
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of ROS generation and the power of the antioxidant system determine the outcome of the
pathological process.

Conclusion. In experimental ischemia of brain reperfusion, changes in hepatocytes are
observed, accompanied by increased generation of ROS, accumulation of MDA and SMP.
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Abstract: the article reflects information on the origin, classification, ways of regulating
new food additives in the world and in Russia in particular. As well as the effect on the body
of some dangerous ones. A number of examples of food additives allowed in the Russian
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Cenbckre JKATENH MPEANOYUTAIOT YHOTPEONATh B TNHILY COOCTBEHHBIC MPOIYKTHI
MUTAHWUS, BEIPAIICHHBIC Ha CBOUX MPUYCAaJICOHBIX yIacTKaX.
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OypHOTrO pa3BUTHS TNHUIIEBOH XMMHHU, OHU CTaJM CHHTETHYECKUMH M HCKYCCTBEHHBIMH,
MO3KE WX CTaJId Ha3blBaTh «YJY4IIUTEJsIMH BKyca». C Hadana Mpoluioro Beka J00aBKH
Hayajll 4YacTO MCIOJIB30BAaTh B ITMIIEBOM NPOMBIIUIEHHOCTH, CTAIM HX HPUMEHSTH HE
TOJIBKO JUISl XpaHEHUsI NPOJYKTOB IIPH TPAHCIOPTHUPOBKE W JUIS YJIydlIEHHS BKyca, HO M
IBITAJINCH CO3/1aTh NPOIYKTHI, KOTOPBIE TIOYTH HE MOPTATCH.

VYdeHHbIE BO BCEM MHUpPE IBITAIOTCS KOHTPOJIHMPOBATh IHMIIEBbIE T00ABKH, OHH HX
M3y4aloT, IPOBEPSAIOT Ha KPBICAX, BEIHOCAT CBOM 3KCIIEPTHBIC 3aKIIFOUCHHUS.

B 1953 roxy Eppomneiickuii Coro3 pa3paboTai ISHCTBYIONIYIO 0 CHX TIOp MapKUPOBKY |
YCTaHOBWII, 9YTO BCe MO0ABKM IOJDKHBI 00S3aTENBHO OBITH yKa3aHbI Ha BCEX IPOIYKTOBBIX
yIaKOBKaxX W WX Ha3BaHWE JOJDKHO HauuHAThes ¢ OykBbl E (EBporma), a mudpsl 0003HAYAIOT Ty
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WM MHYIO J00aBKy M yKa3bIBaIOT HA IPYIILY K KOTOPOI OTHOCHTCS, €CJIU Obl IPOM3BOANTEIb HA
yIIaKOBKE IHCal Ha3BaHWE JAHHOM NOOAaBKW, TO Ha HEH HE XBAaTHIO Obl MECTa, Mpolle ObLIO
Hanucatb, Hanpumep, E 123, mpu 3TOM 5TO TNOKa3bIBaeT, 4YTO J00aBKa COOTBETCTBYET
KPUTEPHSIM O€30IIaCHBIX ISl 3I0POBbs POIYKTOB U OblIa MpOBepeHa Ha OE30IacHOCTb.

VYueHble MOCTOSHHO paboTaloT Haja [J00aBKaMH, KOTOpbIE OBUIM OBl TIOJIHOCTBIO
OC3BpeOHBIMH IJISi YENOBEKA, MOSBIAIOTCS Oojiee A(PQPEKTHBHBIC, KOTOPHIE 3aMEHSIOT
CTapple ¥ TIOSIBISIFOTCS HOBBIC, IIOTy4acMble ITyTeM CMEIIMBAaHMSA B  Pa3IMUHBIX
ONPEZIETICHHBIX MPONOpLUsIX (mpuMepoM  siBisiercss  no6aBka  «Kamom», KoTtopas
UCTIONB3YyeTCs IIPU W3TOTOBICHUH MOPOXKEHHOTO, JIECEPTOB, JKEBATENBHBIX PE3MHOK, IUIA
(hopMupOBaHUS TIHA3YPH).

EC exeromHo n00aBimsieT B CIHCOK pPAa3peIICHHBIX [UIS HCIIOIb30BAaHMS MHIIEBBIX
J00aBOK 1 ux kox yxe 6onbine 1000, Hanpumep E 1520.

E - numessie 106aBkH, KIACCU(PHUIUPYIOTCS B 3aBUCHMOCTH OT UX CBOMCTB: Hampumep,
E100-182 noGasmsitor uis m3MeneHus 1gera; E200-299 ucnonb3yroTcs Ui yBelIWYeHHS
cpoka romuoctu; E300-399 — ams TopmoxkeHus mporieccoB okucienus; E400-499 —
AMYJBraTopbl (i1 OpuUiaHus OmHOpoAHOCTH Macce); E500-599 — mpumenstorcs mmst
KOpPEeKTHPOBKU KucinoTHocTh; E600-699 ycumuBaior Bkyc min 3amax; E700-899 —
3anacHble 3HadeHus; E900-999 — BemecTBa, MMEOIINE OTIMIHBIC CBOMCTBA [3].

[To mponcxoXIeHUI0 MOXKHO Pa3ZeINTh ITUIIEBBIE JOOABKU HA!

1. HatypanbsHble — MPUPOIHOTO MPOUCXOXKACHUSL.

2. IneHTHYHbIC HATYPAIbHBIM — CBOWCTBA OCTAIOTCS TEMH XK€, YTO M y HaTypalbHBIX,
OJTHAaKO, IPON3BEACHBI TAKHE J0OABKHU B 1a0OPATOPHBIX yCIOBHAX.

3. Cunternueckue (MCKYCCTBEHHBIE) — CHHTE3MPOBAHBI B YCJIOBHSX J1a0OpAaTOpUU U B
MIPUPOJIe HE CYIIECTBYIOT [6].

[TuieBble 1O0ABKM pa3iiMyalOTCs TaK K€ IO XapakTepy BO3JCHCTBHS Ha OpPraHH3M
YeJI0BeKa KaK MOJIe3HbIe, He OKa3bIBAIOIINE BIUSHUS U BpEIHbIC.

3a OLEHKOW pHCKa BIMSHUSA NHIIEBHIX J100aBOK Ha opraHusMm cieaut BO3
COBMECTHO C IIpOJlOBOJNBCTBEHHONW U CEIbCKOXO3SIMCTBEHHOW  OpraHu3anuei
Oo0bennaeHEbIX Hammit (®AO). Paspemensl Te n00aBKW, TMpOMEAIIAE OICHKY
6e3omacHOCTH, KOTOpas IIPOBOJUTCS Tpynnod crenuamuctoB - COBMECTHBIM
komuTteToM dkcnepToB ®AO/BO3 mo numessiM nodaBkam (JECFA), komuccueir Codex
Alimentarius, cHenHaIHCTBl BBIHOCAT CBOE 3aK/IIOUYEHHE HA OCHOBE HMEIOIIUXCS
OMOXMMHYECKNX, TOKCHKOJIOTHYECKHX M JIPYTMX HMCCIelIOBaHUM. 3aTeM HalMOHaJIbHbBIC
YIOJHOMOYEHHBIE OpPTaHbl 110 UTOTaM OLICHKH BBIAIOT pa3pelieHHe Ha HCIOJIb30BaHHE
KOHKPETHOH J00aBKM TIPU  HW3TOTOBJICHHUU  ONPEICNEHHBIX NPOAYKTOB U B
COOTBETCTBYIOIIEH A03upoBKe. OCHOBHBIM KPUTEPHEM TSI OMPEIETICHHUs, KAKHEe MOXKHO
HCIIONF30BaTh IUIIEBbIE M00aBKH, a KakKWe HET SBISIETCS MAOIMYyCTHMOE CYTOYHOE
notpebnenune (JCII) - Takoe KoOIWYeCTBO J00aBKH, KOTOPOE UEJIOBEK MOXKET
yHoTpeOIsATh KaXXIBIH JIEHb B T€UEHNE XKU3HM 0€3 MaryOHBIX MOCIEICTBUNA Ha OPTaHU3M.

UccnenoBanmst MuctuTyra mwranuss PAMH, pexomennmammm — MwuHHCTEpCTBa
3apaBooxpaHeHus Poccuiickoit ®enepanun, MexayHapoassle craHaaptel @AO/BO3 u
Komurera mnotpebureneii EC cocTaBinsioT OCHOBY 3aKOHOAATENBHBIX aKTOB |
roCyJJapCTBEHHOTO KOHTPOJIS B Halllel CTpaHe.

OcTaHOBMMCS HA HEKOTOPBIX, HAHOCSIIIIUX BpE], MUIIEBBIX T00aBKax:

- E123 — Amapant — nojxydeH XUMHYECKHM MYyTEM, KpacuTeib. YTHOTpeOleHHe ero
MOJKET BBI3BAaTh BOCIIAIICHHE CIU3UCTOHM IBIXaTEIbHBIX ITyTEH, CHIb M HapymaeT paboTy
MOYEeK, MEUYEeH! U PENpOTyKTHBHON CHCTEeMBI. MccinenoBaHus, KOTOpble OBUIH MPOBEICHEI B
AmeprKe, YyCTAaHOBWIM, 9YTO YIOTpPeOJEHHWE amapaHTa CBA3aHO C 0Opa3oBaHHEM
3JI0KAYECTBEHHBIX OMyXOJIeH B OpraHu3Me KpbIc. Taxke OKa3pIBaeT TepaToreHHbIE 3P PEKTHI
T.e. BBI3BIBAIOT HAPYIICHHS IIpolecca SMOpPHOTeHe3a, NMPHUBOISIIIMX K BO3HHUKHOBEHHIO
BPOXKAEHHBIX YPOJCTB y *KUBOTHBIX HJIH JTIOJCH, HAPUMEP, MOPOKOB CEpAIa y IUIOJA.

Ero wucnonszoBanue Ha tepputopun P®, Vkpauns, CHIA u psge apyrux crpas
3aIpemieHo.
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- E230 — JIudeHnn — MCKYCCTBEHHOI'O IPOMCXOXKACHUS, OTHOCSIIASCS K KaTeropuu
KOHCEPBAHTOB. BBbI3bIBaeT pasfpakeHHsl CIM3UCTBIX TIJ1a3 M AbIXaTelbHBIX IyTeH, u
BBI3BIBACT aJJICPTHUIO, AEPMaTOJIOTHYECKHE 3a00IeBaHMsl, TPU3HAKK OOIIEH NMHTOKCHKAIHH,
TOIIHOTY, PBOTY, OKa3bIBaeT yTHeTarollee ACHCTBUE Ha HEPBHYIO CUCTeMy. Biuser Ha
CepJIeUHO-COCYTUCTYI0, MOUEBBICIUTEIbHYIO U HEPBHYIO CHCTEeMBl. TeM He MeHee, eclu
coOMI0IaTh AOMYCTHMOE CYTOYHOE MOTPeOICHNE OH paclaNacTcs Ha COSIUHEHHS, KOTOPHIE
HETOKCHYHBI U BBIBOJISATCS C MOYOM.

Paspewen B Poccun, HO 3ampeliieH B YKpauHe U psiie APYyTrux CTpaH.

- E142 — 3enensii S — CHHTETHUECKUI KpacuTelb. Be3piBaeT ayurepruro. Mcmons3yercs
MIPY TPUTOTOBIICHHN KOHCEPBOB M3 OBOINEH M (PYKTOB, MOPOXKEHOTO, KOH(ET, JICCHIIOB,
JKEJIEMHBIX U3MIEINI.

Paspemen B Poccuiickoit @enepanuu. 3anpeuieH B Kanane, Anonun, Hopeeruu [1].

- E122 — A3opy0OuH, KapMya3uH — NPOHMCXOXKAEHHUE - CHHTETHYECKOe, Kpacutelns. [Ipu
yIoTpeOJICHHN BO3MOXKHA aJUIEPTHs, KOTOpasi MPOSBIISIETCS CHINBI0 Ha Koxe. [IpumenseTcs
B CHpOTax, XKeJIeHHBIX U KOHIUTEPCKUX U3AETHIX, HAMUTKAaX, UMEIOIIMUX KPacHBIH LBET.

Pazpemena mnst ucmonb3oBanusi B Poccum, onmnako, 3ampemeHa B CIHA, SAnonuu,
Hopgeruu, Asctpuu, Kanazne, llIseruu.

-E124 — Tlonco 4R — mo6aBka TakXKe CHHTETHYCCKOTO MPOMCXOXKICHUS, KPAaCHTEIb.
Kanneporen, anmepres, MpUBOAXUT K NOBBIIICHUIO THIIIEPAKTHBHOCTH AeTell. Mcnmonp3yercs
JUIL W3TOTOBIICHUSI KOHIUTEPCKUX MPOAYKTOB, HANHUTKOB, KOHCEPBOB CICIAHHBIX W3
(hpYKTOB, MOJIOYHBIX IECEPTOB, B TOM YHCIIE MOPOKEHHOTO, TBOPOKHBIX M3/ICIIHH.

Pa3pemiena ans npuMeHeHHs B MUIICBON MPOMBIIIICHHOCTH B Poccrn, kak mo0aBka, He
OKa3bIBaIONIas OTPHULATEJIBHOTO BIHMSHUS Ha OpraHW3M 4YeJOoBeKa IpH COOJIONCHHU
IpeeabHO-T0IYCTUMBIX J103.

-E104 — JXenThlii XMHOJUHOBBIM — CHHTETHUCCKUIH KpacuTenlb. Ero ymotpebicHue
CBA3BIBAIOT C TUIEPAKTUBHOCTBIO JETEH, €ro ymoTpeOiieHHE CBSA3BIBAIOT C Pa3BUTHEM
BOCTIAJICHUSI Ha KOXe, a Takke MPUCTYNMaMH yAymbs. Mcmone3yercs; Ui MPOU3BOJACTBA
TBEPJBIX M MATKUX Ipaxke, KapaMeNbHBIX KOH(ET U jKeBaTeNbHBIX PE3UHOK, CIAIKHX
HanuTKOB. JlaHHas nmoGaBka 3ampemieHa it npumenenus B CLUA, SImonun, HopBeruu, HO
pa3pelicHa B Halllel CTpaHe.

- E110 — Xentelil «coNHEYHBIN 3aKaT» - KPACUTEIb CUHTETUYECKOTO MPOUCXOXKICHUSL.
Oxa3bpIBaeT KaHIEPOTCHHOE JEHCTBUE, MOKET BBI3BIBATH PBOTY, aJUICPTHIO, BEHICHITIAHUS HA
KOXKHBIX TOKPOBAaX, XPOMOCOMHBIC IOBpEXKICHHS, OONM B JXuUBoTe. Vcmomb3yeTcs s
MPUTOTOBJICHHSI CHIPHOTO COyca, KOHCEPBHBIX HM3ICITUN W3 pPHI0, BOCTOYHBIX MPSHOCTEH,
MOpPO’KEHOT0, MapMeraa 1 jKese.

Pa3pemien 11 npuMeHEHUs B NUILEBOM IPOMBIIUICHHOCTH B HAlllell CTpaHE, OJHAKO
3ampenieH B psje cTpad, HanpuMep, Hopserun, @unmnsanun, CLIA.

Y4eHble TIOCTOSHHO TPOBOAST HCCIEIOBAHMSA M BKIIOYAIOT B CIHCKH 3alpelieHHbBIX
n00aBOK HOBbIe Ha3BaHMA. CreloBaTelIbHO, PETYSIPHO HEOOXOAMMO CIEIWTh 3a
OOHOBIICHMAMH, TaK Kak dYTOOBIl yMEHBIINTH CE0ECTOMMOCTH HeI0OpPOCOBECTHEHIE
MPOU3BOIUTENHN IPUMEHSIOT 100aBKH C HApyIIEHUEM TEXHOJOTHYECKOT0 TpoIiecca.

IToxBons UTOr, MOXKHO MOPEKOMEHIOBATH CIEAYIOILEE:

- oOpamaiiTe BHUMaHne Ha HAANUCh HA YIIAKOBKAX M BBIOMPANTE MTPOIYKTHI, B KOTOPBIX
NPUCYTCTBYET MaJIO€ KOJIMYECTBO MUIIEBBIX JOOABOK, JINOO MX BOOOIIE HET.

- cTapaiiTech IUTaThCs pa3sHOOOpasHO, TOTAAa MEHbBIIE IHINEBBIX J100aBOK Oyzaer
MOTIA1aTh B OPTaHU3M YeJIOBEKa.

- ynoTpeOnaiiTe B UMy Jy4lle HaTypajdbHBIE TNPOAYKTHL, MpEAIoYnTaiiTe
HeoOpaboTaHHBIE WM MalooOpabOTaHHBIE MPOAYKTHl HUTAHUS, SKENATENBFHO 10
BO3MOYKHOCTH, BBIPAIIICHHBIE 0€3 MPUMEHEHHS XMMHUKATOB

Kaxxmprit momkeH BBIOpaTh A ceds: MOKynaTh MPOAYKTH ¢ E-nobaBkaMu uiam HET, T.K.
MOCJIEACTBHUS MOTYT OTPA3HUTHCS U HA MOCIIEIYIOIINX OKOICHUSX.
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PAPMALNEBTUYECKHUE HAYKHN

OINPEAEJIEHUE HOPM KAUECTBA CbIPbSI JIWJINA BEJION
(LILIUMCANDIDUM L.) JUCTBEB CBEXHX
Ilep6akos A.II. Email: Shcherbakov661l@scientifictext.ru
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gapmayesmuueckuii gpaxyromem,
Ilsmuzopcxuil Meouxo-ghapmayesmuyeckuti UHCMUMym — Quauan
Dedepanvroe 2ocyoapcmeennoe 6100Jcemnoe 00pa306amenbHoe YupexcoeHue gblcuie20 00pPa306anus
Boneoepadckuii cocydapcmeennbiii MeOUYUHCKUL YHU8epCcumen
Munucmepcmea 30pasooxpanenus Poccutickoii @edepayuu, 2. [lamueopck

Annomayus: cmamos nOCEAWEHA ONPEOEIEHUI0 KOTUYECMBEHHBIX XAPAKMEPUCIMUK HOPM
Kauecmea (81AsCHOCU, 0OWell 30/1bl U COOEPIHCAHUSL IKCIMPAKMUBHBIX BEUJECME C PAZHBIMU
akmpazenmamu) pacmumenvrozo coipws Jlunuu 6enoii Liliumcandidum L. rucmoes cgedrcux.
Pacmenue nunus 6enas npumeHsemcsi ¢ 20MeOnamuu U HapOOHOU Meduyune Oisl leyeHusl
wupokoeo cnekmpa 3abonesanuti, umeem OonbWOU apean pacnpocmpanenus ¢ Poccuu,
KpoMe mMo20 pacmeHue cooepicum 6OIbULYI0 OUOMACCY TUCHbes, COBOKYRHOCb 6CeX IMUX
paxmopos Oeraem aucmos Jlunuu 6enoi NEPCREKMUBHBIM PACIUMETbHbIM CbIPbeM Oisl
CO30aHUS IEKAPCMBEHHBIX CPEOCMS.

Knrwouesvie cnosa: Jlunus benas, Hopmbl Kauecmea, 6AAACHOCMY, 3014 00WAs, KOAUYECIBO
IKCMPAKMUBHBIX 6CUIECTNS.

DETERMINING THE QUALITY STANDARDS OF RAW WHITE
LILY (LILIUMCANDIDUM L.) LEAVES FRESH
Shcherbakov A.P.

Shcherbakov Anton Pavlovich — Student,

DEPARTMENT OF PHARMACOGNOSY, BOTANY AND TECHNOLOGY OF
PHYTOPREPARATIONS, FACULTY OF PHARMACY,
PYATIGORSK MEDICAL PHARMACEUTICAL INSTITUTE — BRANCH
FEDERAL STATE BUDGET EDUCATIONAL INSTITUTION
OF HIGHER PROFESSIONAL EDUCATION
VOLGOGRAD STATE MEDICAL UNIVERSITY
OF THE MINISTRY OF HEALTH OF THE RUSSIAN FEDERATION, PYATIGORSK

Abstract: the article is devoted to the determination of the quantitative characteristics of the
quality standards (moisture, total ash and the content of extractive substances with different
extractors) of plant raw materials of white Liliumcandidum L. Lily fresh leaves. The white
lily plant is used in homeopathy and traditional medicine to treat a wide range of diseases,
has a large area of distribution in Russia, besides the plant has a large biomass of leaves,
the combination of all these factors makes the Lily leaves white promising plant raw
material to create medicines.

Keywords: white lily, quality standards, moisture, total ash, amount of extractive
substances.

VIAK 615.322

HecMmoTtpst Ha yBenmueHue Ha (hapMarieBTHUECKOM PHIHKE KOJUYECTBA CHHTETHUECKHX
JIEKApCTBEHHBIX MPENApaToB, MpernapaTbl PaCTUTENHHOTO MPOUCXOKACHUS HE yTPauyUBAIOT
CBOEHl akTyalnbHOCTU. PacTuTenbHble MpenapaThl NMPUMEHSIOTCS B KOMIUIEKCHOM Tepamuu
3a00JICBaHMI HapaBHE C CHUHTETHYCCKUMH. Kak mpaBmio, MmomoOHbIE JICKapCTBECHHBIC
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cpezacTBa 00Jaal0T HATUBHBIM JICHCTBUEM M MMEIOT MUHUMAaIbHOE KOJIMYECTBO TTOOOYHBIX
3¢ ¢exroB. ITouck JIeKapCTBEHHOTO CHIPbs, O0JIA/IAIOIIET0 OMOJIOTMYECKOH AaKTHBHOCTbHIO,
ocraercst akTyaJbHbIM. OJJTHUM M3 TaKUX PacTCHUI sSBIISETCS JTMns Oerast.

CemMeiicTBo nunelHble noapasnensercs Ha 45 pogos u okono 1300 BumoB. Pon nunus
cocrouT u3 110 BHAOB, pacpoCTpaHEHHBIX MPEeUMyLIeCTBeHHO B EBporne u Asuu. [3, 4, 5]
B Poccun HacumteiBaeTcs mo 16 BumOB mwinH, W3 KOTOpHIX Ha KaBkase mpomspacraior:
Jwmast  Gemast - Liliumcandidum L.; Jlunus ogsoGparctBennast - Liliummonadelphum;
Jlmwmus IloBuma - Liliumsovitianum; Jlnmms nupeneiickas - Liliumpyrenaicum; Jlvmms
Keccemppunra - L. Kesselringianum; JTnmust montwiickas - L.ponticun; Jlumus JleneGypa -
L.Ledeborii; Jlunus Mapraros - L.martagon [3, 4].

B nacTosmee Bpemst Jlumist Genast IMHUPOKO pactpocTpaHeHa mo Beeit Poccun B kauecTBe
JICKOPaTUBHOTO PACTCHHUS.

Jumuss Gemas — Liliumcandidum L., cem. Liliaceae - mHorometHee TpaBsHUCTOE
JyKOBUYHOE pacTeHue BbIcoTOH 80-120 cm. L[BeTouHBINH cTeOeNp MPSAMOCTOSUMI, TOJIBIH,
obnucTBieHHbIH. JIucThst ouepenHble, oOpatHonaHunerHele 10-25 cM B amuHy 1-2 cM B
mmpuHy. L{BeTku kpynHble, Oenble, nymmucTeie. LBeteT B ntoHe - aBrycre. [locie nsereHus
MEPeXOoAUT B COCTOSHHE IOKOS — OTMHUpaeT Haja3eMHass uacTh. IIpumepHo B Hagane
CeHTSIOp HauMHaeT OOpa3OBBIBATHCS HOBas IIPUKOPHEBAs PO3ETKA JIMCTHEB, KOTOpPas
YXOAMT MOJ CHET 3eneHas [3].

Jlunmus Genast MIMPOKO HCIIONB3YETCS B KOCMETOJIOTHH TPH PA3IPaKEHHUAX KOXKH U B
Ka4yecTBE OTOENMBAOLIETO CPE/ICTBA, NPH MOSBICHUE BECHYIIEK, Kyneposa. B romeomnaTnn
Jlunuio OpUMEHSIOT KaK — CHa3MoJUTHYecKoe cpenactBo [6]. Hapomnas wenununa
UCTONB3YeT OJKCTpakT u3 JIMiamu, KOTOPBI IPHUMEHSIOT MpPH YKycax HAacCeKOMBIX,
MBILIEYHBIX OOJIIX, CyOporax, paAuKyJINUTe, BEIBUXaX, PACTSDKCHHUAX IS 3a>KUBJICHUS paH
M OKOTOB IPU BOCHAJECHHUSX KOXXH; MPU BOCHAINTEIBHBIX 3a00JICBAHUAX JIbIXaTEIbHBIX
MyTel, OTUTaX, OOJE3HAX I11a3; mpu OeccoHHuIle u T.1. [1, 4].

YuuTeiBasg HalM4Kue ChIPbEBON 0a3bl, HEOOXOIUMOW MJISl YAOBIETBOPEHHSI BO3MOXKHOTO
pocTa MoTpeOUTENTHCKOIO CIIPOca M IMIMPOKOTO UCIOIb30BAHUS B HAPOJHONH METUIIMHE, U B
TOMEONATHH MPU Pa3INYHBIX 3200JIeBaHMAX, OOBEKTOM HAIIMX HCCIe0BaHUN ctanu Jlmmmu
0eroil NHCThSI CBEXHE, 3aroTOBJIECHHBbIE B OOTaHMYECKOM caay [laTuropckoro Meamko-
(hapManeBTHIECKOT0 MHCTHTYTA B (ha3y OCEHHETO OTpacTaHus [2].

Henpro HamuUX HCCAeIOBAHUN  SBWIOCH  ONpEAENCHHE  KOJMYECTBEHHBIX
XapaKTepUCTHUK HOpPM KauecTBa cbipbst Jlunmum Gemoit Liliumcandidum L. nuctees
CBEXHMX, a HMEHHO OIIPEJEeICHNEe BIAXHOCTU CHIPbA, 30JIbI OOIIEH, KOJINYecTBa
HKCTPAKTHUBHBIX BEIIECTB.

BraxHOCTH - OTEpsI B Macce NMPHU BBICYIIMBAHUU 33 CYET THIPOCKONMYECKON BIIaru
U JEeTy4YUX BELIECTB, ABISETCS BaXKHBIM IIOKa3aTeJIeM HOPM KadecTBa PacTUTEIHHOTO
ceippsi. OmpeneneHue BIAXHOCTH Chipbs Jlumum Oemoit Liliumcandidum L. nuctees
cBexux mnpoBomwin o meroaumke I'd - XIII uzmanus mMeToaoM BeICYymUBaHUS [7].
TouHyI0 HaBECKy CBIpbs, Maccoil 3 - 5 T. momemaynnd B OIOKCHI, NPEIBAPUTEIHHO
JIOBEJICHHBIE 10 IIOCTOSTHHOM MAaccChl, M BBICYIIMBAJM B CYIIWIBHOM MmKady mnpu
temneparype 100-105°C 1o nocTostHHON Macchl.

Brnaxkaocts ceIpbst (X%) B mponeHTax BBIYHUCIISUIN 110 (hopMyJie:

(m —m;) x 100
X% =——"
m
re: M — macca ChIpbs 10 BBICYIIMBAHUS, T;

m; —Macca CbIpbs II0CJIE BHICYLIIUBAHUs, I.
[TosryueHHbIE pe3yIbTaTHI IPEACTaBICHB! B TabmuIe 1.
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https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F

Tabnuya 1. Pesynomamsl onpedenenus enaxcrocmu nucmoes Liliumecandidum L.

N n/n X% % — X (x; — %)2 Merpoaorunveckue
XapaKTePHCTHKH
1. 89,90 0,03 0,0009 §2=0,0017
2. 89,88 0,01 0,0001 5=0,0417
3. 89,79 -0,08 0,0064 5,=0,0170
4. 89,89 0,02 0,0004 Ax =0,0437
5. 89,87 0 0 £ =0,0486%
6. 89,90 0,03 0,0009
x=89,87 2(x —X )2=0,0087

Takum o0paszom, BraxkHoCTs ucTheB Liliumcandidum L. cocrasmser 89,87+0,048%.

CopepxaHue  MHUHEpaJbHBIX  BEIIECTB  SIBISICTCS ~ BAaHHBIM  [OKa3aTejem
JIEKAPCTBCHHOTO CHIPhS, W OMPEICIATCS MO KOJIMYECTBY 30Jibl. OmpenerncHue o0Ien
307161 chipbs Jlumuu Genoit Liliumcandidum L. mucTbeB CBEXHX MPOBOTUIN COTJIACHO
metoauke ['® - XIII usganus [7].

OxoJI0 5 T U3MENBYEHHOTO CHIPhs (TOYHAs HaBECKa), IMPOXOJSAIIEr0 CKBO3b CHUTO C
OTBEPCTUSAMHU JMAMETPOM 2 MM, MOMCHIAIM B MPEIBAPUTEIILHO MPOKAJICHHBIA 10
MOCTOSIHHOW Macchl (aphopoBBIN THrelb, PAaBHOMEPHO pacmpeaessisi mo aHy. Hasecky
CBIPbsl B TUIJIE OCTOPOXKHO OOYIJIMBAIlM HaJ ClaObIM IUTaMEHEM Ta3oBoil ropenku. Ilocie
MOJIHOTO OOYTJIMBAHUS CHIPbS TUTENb MEPEHOCHIN B My(ENbHYIO MeYb IS CKUTAHUS YIS
U TMOJHOTO MPOKATMBAaHUsI ocTaTka. [IpokanuBaHue Benw Npu KpacHoM KameHun (550-
650°C) mo mocTosiHHOM Macchl. [10 OKOHYaHWHU MPOKAIMBAHUS, HECKOJBKO OCTBIBIIHE, HO
ellle TOPSYME THUIJIM, CTAaBUIU B HKCHKATOP, OXJAXKIAIH W B3BeUIMBAIW. [IpokanuBaHue
MOBTOPSIJIH JI0 TOCTOSTHHOM MAaccChl.

Conepxxanue o6uieii 301b1 (X%) B mepecuere Ha aOCOMIOTHO CYXO€ CHIPbE BBIYUCIISIIA
o hopmyiie:

m; X 100 x 100
%=—""—"7"——,
m, X (100 —w)
rze: m; — Macca 30J1bl, T
m,— Macca HaBECKH CBIPbS, T
W — IOTepsi B Macce MPH BBICYIIIMBAHUH CHIPh, %o.
PesynbTathl mpejcTaBieHsl B Tabnuiie 2.

Tabnuya 2. Pesynomamul onpedenenus 30aul ooueti iucmoes Liliumcandidum L.

Ne n/m X% %, — X (x; — X )2 MertpoJioruueckue
XapaKTepPHCTHKH

1. 8,72 -0,01 0,0001 §2=0,0015

2. 8,71 -0,02 0,0004 5=0,0387

3. 8,73 0 0 5,=0,0157

4. 8,70 -0,03 0,0009 Ax =0,0403

5. 8,80 0,07 0,0049 € =0,46%

6. 8,77 0,04 0,0016

x=8,73 2(x —X )2 =0,0079

Takum oGpasom, cozepxanue 3016l 00miel B nucthsax Liliumcandidum L. cocrasmsier
8,73+0,46%.

3KCTpaKTI/IBHI)IMI/I BEUICCTBAMHU J'leKapCTBeHHOFO paCTI/ITeHBHOFO CBIpBH yCHOBHO
Ha3bIBAIOT KOMIUIEKC OPraHMYeCKUX ¢ HEOPraHHYECKHX BEIECTB, U3BIEKAEMbIX
COOTBETCTBYIOIIUM PACTBOPHUTENIEM M OMPEJENIeMbIX B BHJE CYXOro OCTarka. JlaHHBIM
MOKA3aTesb ABJISETCS BAKHON XapaKTEPUCTUKON KAYeCTBA JIEKAPCTBEHHOTO CHIPHSL.

Just  ompeneneHuss ONTHMAIBHOTO — JKCTpareHTa B KavyeCTBE  PacTBOpUTEIEH
MCIOJIB30BaJIM: CIUPT 3TUIIOBLIN 95%, 70%, 40%, 20% 1 BOAY OYUILIEHHYIO.

B 69l BECTHUK HAYKU U OBPA3OBAHUS Ne 7(61). YacTb 2. 2019.



HUccneposanue nposoauiu mo meroauke ['d X1 [7]:
ConeprkaHue dKCTPaKTHBHBIX BemecTB (X%) B mepecuere Ha aOCOIIOTHO CYXO€ ChIPbE

BBIYUCIISUTH IO (hopMyIIe:

m X 200 x 100

fN)Y—m ——
X% = X (100 — W)
rae m1 — Macca CyXOrO ocraTtka, I';
mz— Macca HaBCCKHU CI)IpBH, T
W — IIOTeps B Macce [PH BBICYIIHBAHUHU CBIPBS, Y0.

[omyueHnbIe pe3yIbTaTH IPUBEACHBI B Ta0IHUIIE 3.

Tabnuya 3. Pesynbmamel onpedenenus sxempakmusnulx eewecms nucmoes Liliumcandidum L.

IKCTpareHT Cpennee conep:xanme, %
Bona 58,710,98
Crupt stunoBsiid 20% 54,4i0,55
Crupr stunoBslii 40% 51,4i0,85
Crupr stunoBsiid 70% 23,7i0,50
Cruprt 3TrnnoBsIi 96% 29,5i0,67

HauGonpiumit BBIXOJ 3KCTPAKTHBHBIX BemiecTB u3 JjuctheB Liliumcandidum L.,

coctaBma 58,7% Tpu UCTIOIB30BaHUU B KaYECTBE DKCTPAreHTa BOABI OUUIICHHON U 54,4%
IIPY UCTIOJIb30BaHUM CIUPTA STHII0BOTO 20%.

Taxum 06pa30M, OIPCACIICHBI YHCJIOBBIC NOKA3aTCJIM HOPM Ka4YCeCTBA PACTUTCIIBHOI'O

coipbst Jlunuum Genoit Liliumcandidum L. nmuctheB cBexux: BiaxkHocTh — 89,8710,048%;
3oma obmas — 8,731+0,46%; HamOoNBIIHK BBIXOJA IKCTPAKTHUBHBIX BemlecTB 58,7% mpu
UCIIONIb30BAaHUU B KAU€CTBE HKCTPAreHTa BOJbI OUHIeHHON. [lonyueHHbIE JaHHBIE TOBOPST
0 TepCHeKTHBHOCTH WCIIONBb30BaHus Chiphst Jlmmum Gemoit Liliumcandidum L. mucthes
CBEKUX IS CO3/IaHMsI JIEKAPCTBEHHBIX CPEJICTB.
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