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VIIK: 517.9 Mamemamuka

O HEKOTOPBIX TEOPEMAX HEOCHW/IALIMN JTA JIMHEMHOU
CUCTEMbI JUDODPEPEHIIMAJIBHBIX YPABHEHWM BTOPOI'O IIOPAIKA

Teopeuit CAAKAH
Knrouessie cnosa: nunelinas oOHOpoOHAs cucmema Ou@epeHyuaIbHbIX YpasHeHull nepeo2o NopsaoKd, HeoCYULIAYus
CHCTEMABI.

Pwbluyh pwnkp wowohl Jupgh phdkpkighuy hujwuwpmdibph qéughll huwlwuber hwdwlupg,

hunlwlupgh ns oughjjughwin
Keywords. Linear homogenous system of differential equations of first order, non-oscillation theorem.

Q. Uwhwljulh
Nrne N20U8kPL3USPUSEH PENEULES GG 1M GULNRP QUUSPU b SELEGUSPUL
SUJUUULNRU UGN SGUGGUNrECP 2Z00UC

Upjuuwnnwipnid phunwplynud E [0,+ o -nud pnlpmy habpuqnnlwpliih qnpowhgélipny
ﬂ[y{ = p()y,,
W2 =1y,
bplipnpn Jupgh phpliplitghuy  huduouwpnidalinh qoughé handwuliv hanlwliopg: Npny  Oapunpnyaimé&aliph
plimgpmd wyywgnigynid Ea plopbdikp hwdwlupgh nsoughjayghunh JEpupkpyuy:

G.Sahakyan
ABOUT SOME NONOSCILATION THEOREMS FOR SECOND ORDER LINEAR HOMOGENOUS
SYSTEM OF DIFFERENTIAL EQUATIONS

The linear homogenous system of differential equations of first order
ﬁLv{ = p()y,,
W2 =r(Oy,

with local summable on [0,+ o coefficients is considered in this work. Under certain assumtions the theorems are

proved for nonoscillation of system.

B pabome paccmampusaemcs nunetinas 00HOPoOHas cucmema OUp@PepeHyuaibHblx YPasHeHUull 6Mmopo2o nopsioKa
i(y{ =p(O)y,,
W2 =r(Oy;

¢ noxanvHo cymmupyemvimu Ha  [0,+ o Kosppuyuenmamu. Ilpu onpedenenHvlx npeoOnONONCEHUAX OOKA3AHbL

meopembvl HeoCYULIAYUU CUCEMDbL.

1. Bsenenue
PaCCManI/IBaGTCSI CUCTCMA

(¥ =p@®)y,, 1
1. (1)
(V2 =7r (D
rae QyHKUMH p, 7 :[z,,+ o) —  JIOKAJIIbHO CYMMHPYEMBI (MHTErpupyeMsl B cMbicie JIebera Ha
T000M KOHEYHOM UHTEPBAIE), p(¢) > ) ANA BCEX ¢ >

(1)
Onpenenenne. HerpuBuaibHoe perieHue l\ yl(t) | cuctemsl (1) Ha30BEM HEOCHMUIUPYIOLIUM,
Y2
€CIM  CYIIECTBYET 7 > , TaKOE, YTO y (f) WIKH y,(z) OTIMYHBI OT Hynd Ha [7,+ o . Cucrema (1)

Ha3bIBACTCsA Heocunﬂnnpymmeﬁ, €CJIM BCC €€ HCTPUBUAJIbHBIC PCILICHUA HCOCHUIUIMPYIOLIUC.
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N3BecTHO, YTO OCHWIISIIMOHHBIE CBOWCTBA CHUCTEMBI (1) TECHO CBSI3aHBI C CIEIYIOIIUM

ypaBHeHUEM Pukkaru
O H+pO O)—r@)=)-

B wactHOCTH, IMEET MecTO cleayrollee yTBepxkaeHue (cM., [1]).

Teopema 1. Cucmema (1) He ocyunrupyem moeoa u moivko moaoda, Ko20a Cyuecmesyem
pynryus 6 = C' €,,+ o _maxas, 4umo

0 D+ p1)O (H—r(t)<) O =7, = ).

Haxoxzaenue kputepueB OCIHMUISIUN U HEOCHWIUISIUU cUcTeMBI (1) 10 cuX Mop akTyallbHO U
SIBJISIETCSL MIPEAMETOM HCCIIEIOBAHMI MHOTMX MaTeMaTHKoOB (cM., Hampumep, [1]- [4]). Llensto
HAcToOAlIEH paboThl SBISIETCS JOKA3aTeNbCTBO HEKOTOPBIX HEOCHWUISLUOHBIX  TEOPEM IS
paccMaTpuBaeMbIX CUCTEM C TPUMEHEHHUEM TEOPEMBI 1.

2. OcHOBHBIE Pe3yJbTAThI

Teopema 2. Ilycmv ¢ Yu y °) 06e Henpepvleno-Oughpepenyupyemvie GyHKyuu Ha [¢,,+ o

makue, ymo

P I>) @ =Zo@), v H)=- (1) ()
Ecnu
limsupe jw H)=M > ), (3)

t—> >

Mo moz0a cucmema HeoCYULIUPYIOwas.
Joxka3zarenabcTBo. [Ipennonoxum, uro yciosue (3) BepHo. Torma mist aroboro &£ > ) Haitercs
7> , TaK, 4To

|t (1) - M| < ¢ nns Beex 1> 7. 4)
[Ipumem
12} [): - ")_f_ %
? )

Torna, ¢ yuetom ycioBus (2), Haiigem
@ (1) @ (1)

CooTBeTCTBEHHO Oy/1eEM UMETh

0@+ 2O (t)— ()< M@ 7(t)|(—t// )+ ﬁw PO —y e )+ /zj\.
0] N ?»)) ¢ @ -

Z[a_nee, YUuUThiBasA HEPABCHCTBO (4) U MIPOU3BOJIBHOCTL ¢, NOJYUYUM

1
0 @)+ p)d (t)—r()< &(—m+ ’-\. <.
9 O\ 4)
CornacHo teopeme 1 otcroga OyneT cienoBaTh HeocUMUIALUS cuctemsl (1), yTo U TpeboBanoch
J0Ka3aTh.
Caencrsue 1. Ilycmo y ) - nenpepuieno-ougepenyupyemas Gyukyuu Ha [t,,+ o Maxas,
umo

v t)y= - () -
Ecnu

t
limsupy ‘)jp(r»dT=M> ),

—> > f

mo mozoa cucmema Heocyuiupyrouast.

t
I[OKEBE[TCJ'H:CTBO CIIEAYET U3 TCOPEMBI 2, €CJIM IPUHATEL @ ) = J.p(z' dr .
fo

CuaencrBue 2. IIycmo ¢ ) HenpepbvisHo-Ougpepenyupyeman GYHKYus Ha [¢,,+ o MAKas, 4mo

~4~
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@ )>), @ )= ).
Ecnu

t
limsup ¢ )Jr(r»dT=M> ),
t—> f

mo moz2oa cucmema Heocyuiupyrouiast.
t

I[OKa?)aTCJ'IBCTBO CICOYET U3 TCOPEMBI 2, €CJIM IIPUHSATH 1/ ) = - }"(T dr .
J
to

Teopema 3. Ilycmv ¢ Yu y °) 06e HenpepvleHO-Ougppepenyupyemvie GyHKYUU HA [¢,,+ o
makue, Ymo 8blnoiHsemcs 00Ho u3 ycaosuti (5a)-(5¢)

@ )>) @ )=o), y 1)< (). (5a)
®)>), ¢ H<-1), v )= - (1)- (5b)
@ )>) ¢ )< -A), Y )< (1). (5¢)

Ecau umeem mecmo ycnosue (3), mo moeoa cucmema (1) Heocyunnupyrowas.
Joka3arenbcTBo. JloKa3aTeabCTBO MPOBOAUTCS TaK K€, KaKk U B TeopeMe 2, ¢ TOW JIHIIb
pasHHUIEH, 4TO QYHKIUS @ r) ONpPEneseTcss B COOTBETCTBHHM C Te€M, Kakoe u3 ycioBuil (5a), (5b) u

(5¢) BbInONIHAETCS, @ UMEHHO:

O0)=r1)+ K) IIpY BBIIIOJHEHUH ycinoBus (5a),
@

Ot)=- 1)— K) IIPH BBITIOJTHEHUH YCII0BUs (5b),

06)=r1)— M_) IPY BBITIOJIHEHNUH YcIIoBus (5¢).
4

[IponmmrocTpupyemM yTBEp:KIAEHUE TEOPEMBI 2 Ha ciaeayronieM npumepe. PaccMarpusaercs
cucremMa

_fyl' =cost-y,,
., 1 (6)
Lyz_l‘-l-lyl.

B nannom ciydae p(¢) = sost,r(t) = 1— Bri6epem B kauecTBe QYyHKIMH ¢ YU  °)
t+

cienyomue G yHKIUH:

1
@ ):ta 4 L)= T
t+

O4eBUIHO, YTO UMEIOT MECTO YCIIOBUS TEOPEMEI 2, HAIPUMED, VIS 7, =

PERTR T )

limsupge Jy )= # ).

t—>

@ )>0, ¢ t)=1> ost=t), v t)= -

CnenoBarenbHO, cucteMa (6) HEOCHMILTUPYIOLIasl.
Hwxke npuBogutcs rpaduyeckas HMHTEpHIpeTalus OJHOTO peureHust cuctemsl (6) B cpexe
Mathcad Ha otpeske [200, 300] (Ha IPUBEIEHHOM PUCYHKE 30 COOTBETCTBYET KOMIIOHEHTE y,, a

yl COOTBETCTBYET KOMIIOHEHTE ¥V, ) 3aMCTI/IM, 4YTO KapTHHA B HCJIOM COXpPAaHACTCA U HaA JI000M

APYroM OTpPE3KE - IC€pBasg KOMIIOHCHTA OCHWUIUPYCT, a BTOpad - HCT. I/I, CJICA0OBATCIILHO,
paccMmaTpuBacMad CUCTEMAa HCOCHUIIMPYIOIIAs.

~5~
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YIK: 517.9 MareMaTuka

O HEKOTOPBIX TEOPEMAX CPABHEHUA JJIA IBYMEPHbBIX
JINMHEUHbBIX CUCTEM JUPPEPEHIIUAJIBHBIX YPABHEHNUA

T'eopeuit CAAKAH
Knrouesvte cnosa: o0HopooHas nunelinas cucmema ouQepeHyuanbHbix YpagHeHull nepeoco nopsiokd, meopema
cpasHenus, Hyau KOMHOHEHM petteHul.
Pwbuyh pupkp' wnwehl upgh nhdbpkighuy hujuuwpnidbbph qduypl hwdwubn hudwlupg,
hwdlbdunnnipyul phopkd, (niénidbbph Indynbbinnbbph qpnikbp:
Keywords: linear homogeneous system of differential equations of first order, comparison theorem, zeros of
components of the solutions.

Q9 Dwhuwljui
MhSELEUSPUL 2UJUUULNRUVELD GLY2U® QOU3PL ZUUUYULrER ZUUUL 11T
ZUUBUUSNRP3UL PENLEULEP UUUPL

Eapunpkiny np
(i =p®)y,
Wt =,
hudwlupgh gnpéwfpghbpp wipinhunn ki kpoun/np [a,b] hwwujwdh yYpw, unbmnnl &b b nibka
hwuwnmuwnnih bowhikp, wwwugnigynid &b hwdbdwwnnipyul pkopkdikp, npnbp pny; kb wwghu npno

hwdwlupglph nidnidubph ndwynbbinbbph qpnikph pwlwlh npnonidp phpky Gpuig  npnodwis
puguwhuynnpki plnnkgpyng hwdwlupgbphp (nidnidbph huwdwyumnwupnul Indynbbnbbph hudup:

G.Sahakyan
ABOUT SOME COMPARISON THEOREMS FOR TWO-DIMENTIONAL LINEAR
SYSTEMS OF DIFFERENTIAL EQUATIONS

Assuming continuity, monotony and sign-constancy of coefficients of the second order linear
(v =Py,
W=y,
on a finite interval [a,b], the comparison theorems, which allow to reduce the determination of zeros of the

components of the solutions of some systems to their definition for the corresponding components of obviously
integrable systems are proved.

Ilpeononazas HenpepviBHOCb, MOHOMOHHOCHL U 3HAKONOCMOAHCMEO KOIDHUYUEHMOE TUHENHOU O0OHOPOOHOI
cucmemsvl OuPpepenyuanrbHblX ypagHeHUll Mmopo2o NopaoKd

! —_—
ﬁfyl = p(0)y,,
! —
W=7 @)y 1>
HA KOHEYHOM ompes3Ke a b ) aOKﬂB’bl@aiOmCﬂ meopemsl CpaeHeHUus, no3eojiAruue ceecmu on, ede/leHue H ﬂeﬁ
2

KOMNOHEHMmM peweuuﬁ HeKomopwvlx cucmem K Ux onpe()eﬂenuio ons coomeemcmeyrouux  KOMNOHEHM
SAABHO UHMe2cPpUpPyemblx CUcmem.

IToBeneHue HyJie KOMIIOHEHT PEUIEHUI CUCTEMBI
(vi = p®)y., M
L2 =r(Oy,
rae p(t), r(t) € Tla,b], U CBA3aHHLIE C HUM BONPOCH OCUMUIAUMH ¥ HEOCUMIUIAUMH PEIICHUH, 10 CUX

TIOp TIOJTHOCTHIO HE UCCIICMOBAHBI M M3YYalOTCS Pa3INIHBIMU MaTeMaTukaMu (cMm., Hampumep, [1]- [5]).
Uenr Hacrosimedt pabOTBI — JOKa3aTh JJS PacCMaTPUBAEMBIX CHUCTEM TEOPEMbI CpaBHEHHSA,
CBSI3BIBAIOIINE YHCIIA HYJIEH KOMIIOHEHT PEIICHUH 3THX CHCTEM.

~T ~
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Jlnst nanbHeRIero 30K EeHHS HaM TIOHAI00SITCS CIESIYIONINE YTBEPIKICHHMS.
Jlemma 1. (cm., nanpumep, [6, ctp. 128]). Ecwu p,, p’.r, € '[a.b], MO ypasnenue
Z+p, )z +r,()z=") (2a)
PABHOCUTILHO YPAGHEHUIO

Y +q@®y =), (2b)
68 Komopom

() 0l

q(?) = Ve 2—+ (D), (2¢)

m.e. 6cAKOMY peuteHuio z(t) ypasuenus (2a) coomeemcmeyem OOHO U MONLKO OOHO peuteHue y(t)
ypasnenus (2b), 3a0asaemoe hopmynoti

%tjpo(r)dr
y(t)=z(t)e , (2d)

20e t,-npou3eoNbHAS MOYKa us ompeska [a,b].

3ameTnM, 4TO M3 cooTHomeHus (2d) ciemyer, 4ro Hynu @ymkyuii y(t) u z(t) Ha ompeske [a,b]
cosnaoarom.

Teopema IlITypma o cpaBHenuu (cM, Haripumep [6, cTp. 134]).  [lycmov Odamvi 06a Oupgepenyuanvhvix
VpasHeHUs.

yi+q,@®y =)
u

y+g,(Oy =),

npuvem q,(t) = 7,(¢). Toeoa medxncoy 06yms nocnedosamenvHulMi HYIAMU PEUIEHUs NePBO20 YPAGHEHUs
0053amenbHO Nedcum no Kpaiinell mepe 00UH Hylb 1100020 peuleHus 6Mopo20 yPasHeHUs.

Teopema 1 (cm., [7]). Eciu 6 cucmeme (1) p,re Ta,b] u p(t)- r(t)# ) Ha ompeske [a,b], mo
MedNCOy BCAKUMU COCCOHUMU HYTAMU TI0OOU U3 KOMNOHEHm — Hempusuanvho2o peutenus cucmemvt (1)
HAXOOUMCA POGHO OOUH HYIlb OPY20ll KOMNOHEHMbL MO20 Jce PeuleHus. (HYIu KOMNOHEHN NePeMeNCaloncsy).

W3 Teopemsl 1, B 4aCTHOCTH, CIIEYET, YTO €CAU 5, (i = ,2) O3HAYAET YMCIIO HYJIEH ;-Of KOMIIOHEHTBI
HETPMBHAJILHOTO pelieHus cuctemsl (1) u ., > (i = ,2),TO 1100 n, = 1,,M00 | n, —n, |= ,
Paccmotpum cucremy
’
(ul = p(t)MZa (3)
’ —
LuZ - r(t)ul s
HPEANONOKUB, UTO p, re “[a,b]. AuddepeHuupys 1o ¢ mepBoe ypaBHEHHUE CUCTEMBI (3), MOIy4nM
u' - p' Du, — pOu’ =). (4)

Hanee, BBIpa3suB , W ' W3 YPaBHEHMH CHCTeMBbI (3) W 3aTeM, NOACTABMB HalJECHHBIC 3HAYCHHS B
ypaBHeHUE (4), MOTYyYUM CIeAyIolIee ypaBHEHHE

, P

S u = p(Oyr(u = 1. )

O0603HaUYNM

1 p't)
k= - 2= (©6)
2 p(t)
TOTAa HeTp}IZ[HO HpOBepI/ITB, YyTO HMECET MCCTO YCJ'IOBI/IC JICMMBI 1, COorJiaCHO KOTOpOﬁ ypaBHCHI/IC (5)
MOKHO IIPUBECTH K CIEAYIOIIEMY PABHOCUIBHOMY YPaBHEHUIO

Vi+q@®y =), (7)
B KOTOPOM, C yueToM (2¢) u (6), OyieM uMeTh

q@)=- (=)= 2Or@), ®)

~8~



Q222222 2L2677 q?? Vyénvie 3anucku Proceedings

IpuYeM, COraacHo (2d), KOMIIOHEHTa 4, (¢) BCAKOTO PEIICHMS CUCTEMBI ypaBHeHui (1.3) Oyner cpasana ¢
pelIeHneM y(¢) ypaBHeHU (7) COOTHOIIECHUEM

]k(r)dr
yO=u e,
rae ¢, - TPOU3BOJIbHAS TOYKA M3 MHTEpBana [a,b]. VI3 TMOCIENHEr0 COOTHOIICHMS CIENYET, YTO YU
ynrkyuii u, (t) u y(t) Ha ompeske [a,b] coénadaiom.
PaccmoTpum Teneps cucTeMbl ypaBHEHHI

fyi = p(D)y,, (9a)
V2 = n@®yy,

5
(Zi :p2(t)z29 (9b)
122 =7 (0)z,.

3mech, W BCIOAYy B JanpHeimemM, OymeM  mpenmoiaratb, 4YTO HMEKOT MECTO  YCIIOBHUS

p@O>),n@®<), i= 2.
Nmeet mecto
Teopema 2. Ilycmo 6 cucmemax (92) u (9b) p s e C?[a,b] (i = ,2), U

>

t
P(t)= 20
pi(®)
Ecnu umerom mecmo ycnosusi:
L. priy<H, r =), (p.O=)r/ )< ), i= .2,
2. P1y=) (P t)<))
3. QP _ >,
4 p@-rn(O= p, )1,
o TwO) o)
u(t) = I u v(t)= | - COOMBEMCMEEHHO Hempueuaivivlie peuterus cucmemst (9a) u (9b), mo
\u, (1)) 2 (1)

a)  MexHCOy 6CAKUMU COCEOHUMU HYTAMU u, (f) HAXOOUMCS XOMs Obl 00UH HYTb v, (1) ,
b)  Mmedncoy eécaxumu coceOnumu HyIAMU v, (¢) HAXOOUMCS XOMs Obl 0OUH HYb 1, (1) -

Tu (1)) ()

L u v(t) = | COOTBETCTBEHHO HETPHBUAIBHBIE DEIICHUS
\u,(9))

_\Vz ®)

cuctemsl (9a) u (9b). [Ipearionoxum, 9T0 UMEIOT MECTO YCIOBHUS

HokazareabcrBo. Ilycts u(¢) =

pLO<)L =) (= ,2),0 P=).

(aHAMOTMYHO paccMaTpUBaeTCs U BTOpOHM ciydaif). [IOBTOpHB  BBINICH3IIOKEHHBIE PACCYXKIEHHUS K
Kaxmoit u3 cuctem (9a) u (9b), u, 0603HaUNB

1 p't
ki(t) = - --p“), (10)
2 pi(®)
g, =- @)= = 2,0Or@®), i= 2. (11)
HOJ'Iy‘lI/IM COOTBCTCTBy}OH_II/Ie 150%1 ypaBHeHI/I}II
Yi+tq®y=) (12a)
nu
z'+q,()z=). (12b)

~9~
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CooTHoOIIIEHUS, CBS3BIBAIOINIME TMEPBBIE  KOMIIOHEHTHI perieHuid cuctem (9a) m (9b) ¢ pereHusMu
COOTBETCTBYIOIINX MM ypaBHeHu# (12a) u (12b), OymyT umMeTs BHI:

jkl (r)dr
y(t)=u,(t)e" (13a)
u
jkz(r)dr
z(t) =, (1)e” : (13b)
IJe ¢,- IPOU3BOJIbHAS TOUKA U3 UHTepBana [a, b]. Cornacno npeanonoxenusm u (10), ynem umetsh
k@ =), (= .2). (14)
- 2 (t)
ITockoneky P’ t)> ), TO, HOACTAaBUB BMECTO P(f) B 3TO HEPaBEHCTBO ; H, YIIPOCTHB, TOTYIUM
P
[ /t 9I t
P 2.0 (15)
P py(0)
Vuursiad (10), (14) u (15), nomyunm, 4ro a7 1100010 ¢ € 7,b]
ki (1) 2k, (1) = ). (16)
CrnenoBatenbHo, 1Uisl 11000T0 ¢ € 1,bh] OyleT BEpHO HEPABEHCTBO
k()= (@) -
(17a)
Jlasnee, Tak Kak B cHily ycioBuil Teopembl €n P(t); > ), TO HaiiAeM, YTO
(Po)
\ P(1) )
P, (1)
IToncTaBuB BMECTO P(f) B 3TO HEPABEHCTBO 0 1, YIIPOCTHB, TIOJIYYUM, YTO
4
(p.) PO |
kpz (®) P1(t))
i, ¢ yaetom (10)
klt)y= < (1) (17b)

U, nakoHen, Tak Kak IO YCIOBHIO TE€OPEMBI p (¢)-r (t)= p,(¢)-r,(f) TPU te& 1,b], TO YUUThIBASA
HepaBeHcTBa (17a) u (17b), momyunm

q,()—q, () = ElZ(t)_kzz(t)} ‘.'(t)_k:(l):"‘Pl(Z)rl(l)_Pz(t)rz(t)2 )
nJin

g, =1,

W3 ycnosuii Teopembl u 0603Ha4enui (11) Oyner Takxe cienosats, 4T0 ¢,,q, € [a,b]. Takum obpazom,

s ypaBHeHu#t (12a) u (12b) mmeror Mecto ycnoBusi TeopeMbl cpaBHenus lllTypma, corimacHo KoTopoi
MedHCOy COCEOHUMU HYTIAMU BCAKO20 HEMPUBUATLHO20 peuteHus y(t) ypasnenusa (12a), a smavum, coanacro

(13a), u w,(¢), Hatidemcs xoms Obl OOUH HYIb OISl 6CAKO20 HEMPUBUATLHO20 peuleHusn z(t) YPaeHeHus
(12b), a snauum, coenacno (13b), u v, (z).

Jniss  nokazarenbCcTBa yTBEPXHJICHUS b) JIOCTATOYHO TIIOBTOPHUTH BHIMIETIPOBEJCHHBIC pacCyKICHUS
MIPUMEHUTENBHO K crcteMaM (9a) u (9b), 3anmcaB ux B BHJIE:

~10 ~
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ﬁ((_yz)' = -n®y,
Wi = -2 (@O=y,).

[(_22)! =, (0)(-z)),
(2= 2 (0-2).
Teopema nokasaHa.
OGo3HaunM Yepe3 - YMCJIO HyJIEH ;-Ol KOMIIOHEHTBI ~HETPUBHAIBHOIO pelIeHus cucTeMsbl (9a), a
gepe3 m, (i = ,2)- YHCIO HyJeH ;-Oi KOMIIOHEHTHI HETPUBUAIBHOTO  pemieHus cucteMsl (9b).

HNmeem mecTo
Teopema 3. ITycmb 6 cucmemax (9a)u (9b) p,,r, € C’[a,b] (i = ,2), u

7, (1)
2
P(1) = ;
pi(t)

a maxoice UMerom Mecmo YCio6Us.:

L. p.(), —r. (), (i = ,2) -MOHOMOHHbIE 00HO20 XAPAKMepa

2. P(t) -moHnomouHas, ,

N N

3. @QP@)_ =), ecuuxapakmepbl moromonrnocmu 6 ycnosusx 1 u 2 ne cosnaoarom, u € P(t) | < )
- 8 NPOMUBHOM ClIyuae,

s AORAGEN - NORAGH

Tozoa, ecnu KOMNOHEHMbl HEMPUBUANLHO20 peutenus cucmembvl (9a) umeiom Hyau, npuvem n, = 1, Ul
n =n,+ , MO UX HYUCIO COSNAOEM C YUCIOM HyJetl COOMBemCmeyloujeti KOMNOHEeHmbl 1100020

HempueuanbHoeo peuterus cucmemot (9b) unu 6ydem omaunamocsa Ha eOUHUYY.

Jloka3aTeqbCcTBO. 3aMETHM, NPEXIE BCEro, YTO €CIM XapakTepbl MOHOTOHHOCTEH B ycioBusix | u 2 He
COBIIQ/IAIOT, TO YTBEPXKICHHE TeOpeMbl OyAeT BepHbIM corjacHo Teopeme 2. Ciydall OJMHAKOBBIX
XapaKTepOB MOHOTOHHOCTH MOKHO CBECTH K IpEAbIIYIIEMY, IOMEHSIB MECTaMH pPacCMaTpHBAaEMbIC

210
P, (1)

rn R
MOHOTOHOCTH GyHKIMHK P(f), a ycnosue €nP(¢) < ) samenutcs ycinosuem € P(r) > ).

cuctembl. B atom ciyuae Gynem mmers P(f)= , W TIPH 3TOM, OYEBHIHO, M3MEHHUTCS XapakTep

ITo ycnoBuiO T€OpeMBl 7.,m, > ) (i= ,2). V3 Teopembl 2 Oyner cienoBaTh, YTO NPH BBIIOJHEHUU
YCIJIOBUI1 TEOPEMBI IMEIOT MECTO HEPABEHCTBA

m =y, ny, = n,. (18)

[Ipeanonoxum Tenepk, 9to n, = CornacHo Teopeme 1, OyayT BEpHBI CIIEAYIOIIUE YCIOBUS:

1, -

my = n, WM |my —m, |= . (19)

Ecmu m, = n, , To ¢ yuetom (18) Oymem umers

0= 1 2 My = 0y,
otkyaa u u3 (18) Oyner ciaenoBath, 4To
m =1, m,=1,.
Ecmu xe  |m, —m,|= , TO JIErKO HaWTH, 4TO B JTOM CIly4ae WIM  m =n,, m, =n, — , WIH

m=y+, m=1,.
PaccmoTpum Teneps citydai, Koraa n, =n, + . YuuThiBad BHOBb (18) u (19), HeTpymHO nokasars, 4TO

BO3MOXHBIMH COOTHOUICHUAMM B 3TOM CJIydac ABJIAIOTCA my =1, N, = n,. TeopeMa JOKa3aHa.

~11 ~
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3ameuanue 1. IlyreMm BBILECH3IOKEHHBIX PACCYKACHUN HETPYAHO IIOKa3aTh, YTO NpU  n, =n, —

B03MOJICHbL 06 CIVYAA: m, =n,, my =n, — ', U m,=n,, m =n, + . 1aKuM 00pa3oM, yuuThIBas
TaKXkKe CIydad, pacCMOTPEHHBIE B JOKA3aTEIbCTBE TEOPEMBI, MOXHO CIEIaTh BBIBOJ, YMO HPU 6bINOJHEHUU
yenosuil 1-4 meopemvl, uucio Hynetl 00HOU U3 KOMnoHenm pewerutl cucmemul (9b) obszamenvho coenadem
C YUCAOM HYJlell COOMBEMCMEYIowell KOMROHeHmbl peutenus cucmemsl (9a).

3ameuanue 2. O0600mas BHINICH3IOKEHHHOE, MPUXOAUM K CIEAYIONIEMY BBIBOAY: eClu UMErOm MecHmo
VCR08US Meopembl 3 U KOMNOHEHMbl HeMPUBUATLHO20 peuteHus cucmemul (9a) umerom Hyau, mo 03MONCHLL

cnedyrowue Cryuau:

1. n=1,=mn=n,

2. nm=1,, m=n,m=n,—,
3 m=1, m=y+,m=y
4. ni=n,+ ,m =1, n, =1,

5. n=n,— , m=n;, m, =n, — .,
6. n=n,— , my=n,, m=n+ "'

ITpoumttocTpupyeM NpUMEHEHHE TEOpeMbl 3 Ha clleAyrolleM npumepe. PaccmarpuBaercs 3anaua Ha
ONPEJEIICHUE YUCIA HYJIEH KOMIIOHEHT HETPUBHAIILHBIX PEIICHUN CUCTEMBI

(vl =1,
I (20)
Lyz = Vi
.
Ha OTpe3Ke {725, 7 . [lapamnensHo ¢ cucteMoii (20) paccMOTpUM cUCTEMY
[ r_ [2
ST 1)

Lz = -t’z,.

B nannom cinyuae npuMem
p(=", n(O=- ", p,O=,rO=-

r T 1
3aMeTHM, 9TO IS ¢ 5 T
]

p,@)>), rn(®)<), (= .2)-
HmeroT MecTo ycinoBusi TEOPEMBI 3, a UMEHHO

L. pioy>), roo<) G=,2),

2. dynxumua P(r) = w: L MOHOTOHHaA,
pi@ ¢

3 p@-r@®= p(0) n@).

4. hP(t);Hztlz—z .

HernocpecTBEHHBIM BBIUMCICHHEM HETPYIHO MPOBEPHUTH, UTO YACTHBIM pElliCHHEeM cUcTeMbl (21) Oyaer
() ()
z; ()= inl —1 z,(t)= osl —I
3 \3)
Jlns onpejienieHus Hynel NepBOi KOMIIOHEHTHI z (7) OyJeM HMETh
3
t
—=x ke ,

OTKy/1a HalieM (bopMyJIy JUI opeAesICHUs ¢
= 3/572’ K E
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VYuuteiBas ycnosue — <{ < r, HalAeM

NN

T

-
<K< —.
24 3

Orcroma momy4uM, 9TO p -4MCIO HyIEH NEPBOM KOMIOHEHTHI PEIIeHHs cucTeMbl (21) Oymer paBHO
3-m. Herpynno naiiTu, 4TO p,- YMCIO Hyled BTOPOH KOMIIOHEHTHI, Takxke Oynaer paBHO 3-m. Taxum
00pasoM, p, = 1, U, COIJIACHO 3aMEYaHHUIO 2, KOJIMYECTBO HyJIEH KOMIOHEHT pelieHHd cucTembl (21)
OyJleT ompeneNaThCs OJHUM U3 CIIEAYIOIINX TPEX COOTHONICHHUH:

1 m =n=m,=n, =
2. m=n =, m,=n,— = '
3. m =n+ =4 my,=n,= .

Hwmxe, Ha pucynkax la m 1b, mnpuBomarcs rpadmky pemieHHH COOTBETCTBeHHO misi cucteM (20) u
(21) B cpeme  Mathcad Ha  OTpe3ke [z 2,7 C  HaYaJbHBIMA  YCJIOBUSAMHU
y(r =z(xr 2)= - y,(r 2)=z,(r 2)= .B nanHom ciydae, KaK BUIHO U3 PUCYHKa, YHCJIO HyJIEN
1-pIX KOMITOHEHT COOTBETCTBEHHO PaBHO 4-M W 3-M, a JUid 2-bIX KOMIIOHEHT pEUIeHHA OOOWX CHCTEM
(TIepBO#i KOMIIOHEHTE HAa PUCYHKE COOTBETCTBYET (), @ BTOPOM- )1 ) OHM COBIAJAIOT U PABHBI 3.

’
— D T
P .
, N A .
— : : : : AT %0
T T T P P AN ' oL
..... - S v s
_1--""”'
o A
t t
Puc. 1a Puc. 1b
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VIAK 514.7 Mamemamuxa

O HEKOMIIAKTHBIX OBJIACTAX B METPHUKAX
OTPULATEJBHOU KPUBU3HbI

Pooepm MYCAEJ/IAIH

Knrouegvie cnosa. yzon, ceodesuyeckue IuHUY, OMPUYAMENbHAS KPUBU3HA, MEMPUKA, HEKOMNAKMHbIE 001ACMU, TYY,
napanienbHulil, ROIYIIOCKOCMb, YPAGHEHUEe, NPOU3BOOHAS, MHOICECTEO.

Lwfmh prplp: walynié, qlinplighwlint qolipn, pugrunloaé Inpnyayurt, Jhmphlion, ns [ndupdinm mppnealp,
dwuquyje, quiquihlin, [huwhwyenye/ni &, hurfuumpnnl, wowbgyy, puqunganiis:

Keywords: angle, geodesic lines, negative curvature, metriks, non-compact areas parallel, half-plane, half-line,
parallel, equation, derivative, miltitude.

1. Umuuylbymé

LUSUGUUYUUL G N1FP3UL UGS PYULVELNRU N1N1C 12 GNUNUYS SPLAR3GPULELP UUURPU

Upfuwnwiipnid’ wwguugmgynid. 06 whnpnudalip ds? = dx? + B%(x,y)dy? pwguwuwlué  §npniajwé
Ulimppljugnid qlinplighwliiué @oliph Jwupé L hliadlyng Gl Apunnwpoolpfard (mli [1]) wpynipbliph Jpo,
wupugmgynid e, np Gpywo pogmualioé Gnponysyars dimphliognnd qnygynié niqlia ny Indoplim nipnighly
mppnypalipn, npnbag whyumbnid ba wiflipe poquwblynibalin: Mwbp poquwalyniabalp b, npnbg ququipblipn
quaynid it prugrupdwilh (a6comom) Ypur: Uiafling praquuwrblym&alinp fuupng Ga niabiauy héasaliu Jlppuninn jeyng
gnnpllip, wybgliu b wiinfling jpyny (dwl whhupdlph): Showqor nunnlawuppnyemifaliph hadwop wyn
puqublynibalinhg wowbd dwgydnid o bplnn nuoulip b wogogmgynid pparg quynigeiniép:

R. Musaelyan
ABOUT SOME NON-COMPACT DOMAINS IN NEGATIVE CURVATURE METRIC SYSTEMS

Some statements about the geodesic lines in the matrix ds* = dx* + B%(x,y)dy? of a negative curvature have
been proved in the research work. Thus, based on the result [1] it has been proved that in the matrix of a negative
curvature there are some non-compact areas called infinite polygons. These are polygons the tops of which are located
in the absolute. Endless polygons may have both finite-number and infinite-number (also incountable) of sides. For
further studics two classes are singled out from those polygons and their existence is proved.

B pabome Ooxaszviéaemcs pad ymeepoicdenuii o 2eodesuyeckux nunuax e mempuxe ds® = dx? + B?(x,y)dy?
ompuyamenvbHoU KpUGU3HbL U, ONUPASCL MakKdice Ha pesyromam [1], dokaszvlieaemcs, umo 6 mempuke ompuyameibHou
NEepemMenHOU  KPUBU3HbL  CYWECMBYIOm  HEKOMNAKMmHble — 0bnacmu, KOmMopwle  HA3bleawom  OeCKOHeYHbLMU
MHO20Y2O0JbHUKAMU. DMO - MHO20Y20AbHUKU, 6EPUIUHbL KOMOPLIX HAX00amcsi Ha abcomome. Beckoneunvle
MHO20V2O0JHUKU MO2YM UMemb KaK KOHeYHOe, MAaK U OecKoHeunoe (ma Koice Hecuemuoe) 4ucio cmopow. s
danvhelueco U3YUeHUs BbIOENAIOMCS  08a KIACCA OECKOHEeUHbIX MHO20Y20bHUKO8 U  O0KA3bl8Aemcs ux
cywecmeoganue.

1. B pabote Oynem paccMaTpuBaTh METPHUKY

ds? = dx? + B%(x,y)dy?, (1)

3aJJaHHYI0 Ha BCEH IUIOCKOCTH IEPEeMEHHBIX (X0y), KpuBu3Ha KoTtopoil K(x,y)<0. B pabote [1],
PaccMOTPEHHOH B TOM e METpPHKE, ObUIN ITOJyYeHbl HEKOTOpPHIE OLIEHOYHBIE PE3yJIbTaThbl OTHOCHUTEIIEHO
¢ynkumu JlobaueBckoro. B aroii pabore, WCHONB3ys YNOMSHYTYIO pabOTy, OmHMpasch Ha JIpyrHe
pe3ynbTaThl, JOKa3bIBAETCS €Ille HEKOTOphle YTBepXKIAeHHs. Mcxonas W3 yMmOMSHYTOTO M TOJXYYEHHBIX
Pe3yIbTATOB, JOKAa3bIBAETCS CYIIECTBOBAHNE HEKOMITAKTHBIX, BBITYKJIBIX oOnacTeil B MeTpuke (1), rayccoBa
KpUBHM3HAa KOTOPOH mepeMeHHas orpuuarteibHas. OTMeTnM, uro objacte D B MeTpuke mnepeMeHHON
OTPHUITENHHON KPUBHU3HBI HA3BIBAETCS BBHITYKJION, €CIIH OTPE30K T'€0Ae3MUECKO, COeAMHSIONIEH TI00bIe 1B
TOYKH, NpuHaIexkamue D, nenukom coaepxkurcs B D.

Teopema 1. Ilycts hi, hi, Qi, O, = Q Nh,; onpenenensl kak B Teopeme 4 B pabdore [1]. Torma
cylecTByeT (MPUTOM €IMHCTBEHHBIN) OPULIMKII C IIEHTPAIbHBIM JIy4OoM hj, KOTOPBI KacaeTcsl OpUIIMKIIA
Q] (cM. pucyHoK 1).

Joka3zatenbcTBo. CHavana OTMETHM, YTO JiBa OPHMLMKJIA KacaroTcsi B TOYke M, eciM B 3TOM TOUKe
CYIIECTBYET OJIHA CTUHCTBEHHASI OMOPHAS T€03eINIeCKas IMHHS JJIs1 000MX OPHUIIUKIIOB.

OpuuuK, onpeenseMoii Toukoil 04 u ydom h3, o6o3naunm gepes Q4. U3 paborsl [2] cnemyer, 4o
JUISL 3TOTO OPUIMKIA Jyd hi,, mpoxoasimii uepe3 O; M NapajuiebHbIA A3, GyJET TaK e LEHTPATbHBIM
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dydoM. PaccMOTpUM MHOKECTBO OPHKPYroB {{l;,} ¢ LeHTpanbHbIM JydoM hj,, yIOBJIETBOPSIOIIMX
CIICAYIOIINM YCIOBHSIM.

D Q432012 Q43 2

2) IUIMHBI OTPE3KOB MEXy SKBHANCTAHTHBIMHU OPHUIMKIAMHU CTPEMATCS K OECKOHEYHOCTH, TIPH N —> 0.
OrmetnM, d9TO OpMIMKIBIL {Qp M(; C OIHMM M TEM JKE UCHTPAIBHBIM JIy4OM Ha3bIBAIOTCS
SKBHIVCTAHTHBIMH.

I'paHMIBl 3THX MHOXECTB NPU MEPECCUCHUU C OPUIMKIOM ()] 00pa3yloT Ha HEM IOCIEI0BATEIBHOCTh
Touek (obo3HaunMm ee yepes 0,,). To ecTb

Qi, N Q1 =0,,

U3BecTHO, YTO B KaKJI0l TOYKE OPHULMKIA CYLIECTBYET TOJBKO OJHA OMOpHAas reoje3udeckas (cMm [2]).
CnenoBarenbHo, B Kaxmod Touke O, ONPENENSETCSs Yrol 1, CTOPOHBI KOTOPOTO-CyTh OIOPHBIE
re0/Ie3MYECKHE COOTBETCTBYIOIINX OPHLIUKIOB. DTOT YroJl YAOBIETBOPSIET CIEAYIOMIEMY PAaBEHCTBY

ANy = m— 46y, (2
rie 6,— yron ¢ BepumHol O, MeXITy HEHTPaIbHBIMH Jydamu hti, hl, nns opunmkinos Q u Qf, ,
COOTBETCTBEHHO.

daxtuyeckn moctpoena GpyHkims @(§) = O+, KOTOpas Kaxol Touke §”, mpuHaIeKamed BepxHei

YacTU OpULMKIa ()], CTABUT B COOTBETCTBHE HEKOTOPBIA ONPENENEHHBIA yron g+ , mpuueM 9(0,) = 04,

rae §< 0; <m Ilo Teopeme 4 pabGorel [1] 3Ta (QYHKIUA-MOHOTOHHO BoO3pacTaromas. Jlokaxem

HenpepbBHOCTE QyHKIUU @ (™). U3 cooTHomienust (2) s mpuUpamieHus 3Toi (QYHKIUH IMOJyYdUM
cieny iy Gopmyny
Ap(§™) = AB, = —An, .
JIst BBIYKCICHUS yTiia —An),, HaJ0XUM IO 1), Ha 1,,_1 (CM. PUCYHOK 2) TaK, 4TOObI BEPIIUHBI YTJIOB U

— _ + .
nyund h,, v hy;_p) SBIAIOIIMMHUCSA CTOPOHAMHM YIUIOB, coBhand. OTMETHM, 4TO BCe Jy4d hg;, rae i

NPUHMMAET BECIIECTBEHHOE 3HAYEHUE, NapajllebHbl Iyuy hi,, a myun h,; TPOTHBOMIONOKHBI JTydam h3;.
CornacHo Teopeme 4 B pabore [1], yron 7, MeHblie yria 1,,_,. CienosarensHo, hi, yria 7,,, npoBeIeHHbII
u3 Touku O, € QF, mepeceder nyd hi B HekoTOpOil Touke A, € hi,. Jlyu, KoTophbIii uMeeT Havano A, u
ABJIAETCS YacThio Jyda hi, 06o3Haunum uepes h 4, Hetpyno ybeauthbest B ToM, 9TO U1t 11060# T0ukM O,
npuHaaiexkameit orpe3ky [0,_1,0,] opunmkna ], tne n—1<i<n, Halifercs oTBevaromas ek
€IMHCTBEHHAas ToYKa Jjyda hi 4, ¥ Haobopor. Takum 00pa3soMm, MOCTPOEHO B3aMMHOOAHO3HAYHOE
COOTBETCTBHE MEXIYy OTpe3koM [Oy,_q, 0, ] u nydom hi A,> IprdeM Touke O _1 COOTBETCTBYET OECKOHEUYHO
yJlaieHHas Touka jyda hy 4,» @ T04Ka Op-T0uKa Ap. OTCIOAA CIEAYT, YTO

lim (—An,) =0.
On—0n—1 i
DTUM U 3aBepIIASTCs JOKA3aTeIbCTBO HENPephIBHOCTH QyHKIHU @ (E™).
Hanee, npumensist Teopemy 4 padotsl [ 1], momyaum

O >0 +1m—(B1+B2) 3)

B nepasenctBe (3) yros f; HEOrpaHUYEHHO YMEHBINACTCS MPH yIAIeHUU BepinuH O, M0 OpUIUKITY (1.
Oto cnenyer u3 ciencTsus teopemsl 4 B pabdore [1]. Uro kacaercs yria [S,, TO OH TOXe 00JalaeT 3TUM
CBOWCTBOM, IIOTOMY YTO NpHU yIaJeHUH BepiinH O, HEOrpaHHMYEHHO BO3PACTACT PACCTOSIHUE MEXAY ITOMH
TOYKOM ¥ (PUKCHPOBAHHBIM JTy4oM hi,, Tak Kak OpMIMKI-BBINYK/Ias KpuBas. M3 5TUX pacCysKIeHHUi CIemyerT,
YTO TOYKA 7T NIPUHAIENKHUT oOnacTu 3nauenuit pynkuun @ (7). To ects cymectByer Touka ¢ (&g) = O =
= 1. 3 (2) crmeayer, 4To B 3TOM TOUKE OPUIMKIT ()] ¥ OTBEYAIOLIHIA TOYKE OPUIMKIT Q’{no, KacaroTCsl.

CunenctBue. J{ist mo0ObIx Teosie3ndeckux hy U hy, CylecTByeT eMHCTBEHHAs reojie3uueckas hs, katopas
napaiesibHa BEIOpaHHBIM JTy4aM Ha TIPSMBIX hq U h,.

JlokaszarenbeTBo. Ilycts O € Q] , oTBeyaromas TeopeMe Touka, () - OpMUMKI ¢ JydoM hi u Toukoii
0, € hf, orBeuaromas Tteopeme 3 B pabore [1]. OueBunHo, ayu h3, npoxonsummii yepes Touky O u
napajieNbHbii Ay, B IIPOTMBOIIOJNIOKHOM HaNpaBJIeHHUH OyneT mnapawieneH aydy hi. To ects hj
napaunensHo hy . B nenom, reonesuueckas hy, coctaBiennas gydamu hy, hi, napannensna hi u hy.

[lokaxkem, uTO reope3uyeckas hz, oOnagarolias 3TUM CBOWCTBOM, SBJISIETCS EOUHCTBEHHOH. OTO
03HAYaeT — MOKa3aTh, YTO OHA HE 3aBUCHUT OT BbIOOpa Touku O; € hi u opumukna Q. ITycts Touka O, € hi
npasee Touku O; € hf, Q% - opunukn, npoxoasmuii yepes O, U uMmerommii hf kak HeHTpanbHBIA JTyd.
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O6osHaunm O3 = Q3 N h3. Jlys hi opunmkna 3, nmpoBeleHHBIH M3 Touku O, OUEBHIHO, SABIAETCS
gacTelo nyda hi. DTOT nyd sBnserca meHTpambHBIM (cM [2]) mns opummkma Q3. CremosatenmsHo, hi
opToroHaneH opurmkny (2 B Touke Oz. HeTpyaHO 3aKmIOuMTh, 9TO Nyd h3, KOTOPEIH SBIAETCS
TIPOIOIKEHHEM JTyda hi B IIPOTHBATIONOKHOM HATIDABIEHHH, TIApaiIeeH hy u mpaMas hs Takum o6pazom
COBIIAJIAET C IPSAMOH hs.

2. B oroif uwactM paboThl JoKaxkeM, 4To B E3 CyIIeCTBYIOT BBIMYKJIble MHOXKECTBA, KOTOpHIE
Ha3bIBaIOTCS] OECKOHEUYHBIMU MHOTOYTOJIBHUKAMU (B AajbHEHIIEM, pocTo BM).

Omnpenesienne 1. BrImykioe MHOXKECTBO, COCTOSIIEE W3 IMEPECEUCHHs KOHEYHOTO WM CYETHOTO
MHOXECTBA MOJYIUIOCKOCTEH, TPaHMIBI KOTOPBIX HE WMEIOT OOIIMX TOYEK, Ha3bIBAaeTCs OECKOHEUHBIM
MHOTOYT'OJIbHUKOM.

OTMeTHM, YTO MOJIYIUIOCKOCTHIO Ha3bIBAIOT YaCTh IOJIHOM METPHUKH, OTPAaHUYEHHYIO I'eOe3HMYEeCKOH.
I'panunsr BM-nonHele reone3nyeckue. J[Be CTOPOHBI HA3BIBAIOTCA COCEAHMMH, €CIIM OHU CXOZSTCA Ha
a0comore.

W3 muOxecTBa Bcex BM, y KaXIoro u3 KOTOpBIX Jr00asi CTPOPOHA UMEET JIBE COCEIHHE, BBIICIUM JBa
MHOJKECTBA, KOTOpBIe OyzeM ob6o3Hadate My u M.

Omnpenesenne 2. MuoxecTBo M; coctout u3 bM, ans Kaxzoro M3 KOTOPBIX MOYKHO yKa3aTh
oTBevaroMii eMy opuuukia O B 3aJaHHON METpHKE TaKOW, YTO HIDKHAS TpaHb JJIUH OPTOrOHAJIBHBIX
MPOEKLHI CTOPOH 3TOT0 MHOT'OYTOJIbHHUKA Ha YKa3aHHBIA OPULIMKII [TOJIOKHUTENIbHA.

Omnpeaenenue 3. MHoxectBo M, coctouT u3 BM, nmias Kakooro w3 KOTOPBIX TOYHAs TpaHb UIMH
OPTOTOHAIBHBIX IIPOEKIMM CTOPOH paccMaTrpuBacMOr0 MHOTOYIOJIbBHMKAa Ha JaHHYH CTOpoHY bM
MIOJIOXKUTENbHA.

Teopema 2. B metpuxe (1) cymectBytor BM, HpuHaanexarue knaccam M, u M,.

Joka3zatenbcrBo. CHavyama OTMETHM, YTO JJIS TIPOCTOTHI PACCMOTPEHO cyliecTBoBaHHe bM B mMeTpuke
(1). MoxHo pnoka3aTh cyuiecTBoBaHHe bBbM B MOJHBIX JABYMEPHBIX METPUYECKHUX MPOCTPAHCTBAX
OTpPHULATENIbHON KpUBM3HBL. lIpM 3TOM OTPULIATENBHOCTH KPUBU3HBI METPHUYECKOIO MPOCTPAHCTBA
ompenenseTcs Tak: Uil KaKIOr0 €ro Ieole3MYecKOro TPEYrOJIbHHUKA OTPE30K CPEeOHEH JIMHUM MEHbLIE
TIOJIOBUHBI OCHOBaHUS (cM. [3]).

JlokazaTensCTBO TEOpPEMBI pa3/ieinM Ha JBe 4acTH. B mepBoit yactu cymectBoBanne bM BooOme, a Bo
BTOpO yacTtu aist bM knaccoB My u M,.

1) Iycte I'- mpousBonbHas KpuBas (reoje3nueckas JUHHUS WIM PEeryisipHas KpUBas ¢ OTpaHUYEHHOM
reojie3ndeckoii kpuBu3Hoi) B Meptrke (1). Kpusas I pazOuBaer MeTpuKy Ha JBE Y4acTH, KOTOpbIE HA30BEM
MOJTYTUTIOCKOCTSAMU. Bo3bMeM mpon3BosibHOE pazoueHue kpuBoii [ ¢ momompro Touek &; € I, rne i € J,a | —
MHOXECTBO, BOOOILIe ToBOps He cueTHoe. B kaxnmoil Touke ¢&; € mpoBegeM TreoAe3HMUYEcKylO
optoroHanbayto I'. O60o3Haumm ux uepe3 h;. M3 teopunm auddepeHnnanbHpIX ypaBHEHUH ClleAyeT, 4To
reoje3ndeckue h;, i € /] onpexaesnsieTcsi 0OJHO3HAYEHHO. DTO MOTOMY, 4To AuddepeHianbHoe ypaBHEHNE
re0JIC3UUECKUX - ypaBHEHHE BTOPOro mnopsaka. ['eomesmueckue h; U h;, i, j € ] Ha30BeM OIMKAUIIMMH,
ecnn Mexay Toukamu &;,¢; € I' Her napyrux Touek pasOuenus. lanee, u3 cpoiictBa Qynkimu B(x,y)
CIIEZyeT, YTO B YKa3aHHOH MOJYIUIOCKOCTH OIpeisieMol KpuBoi I He Moryr ObITh OJHOBPEMEHHO U
napaiieNbHble H PACXOJIAIIecs reojiesuueckue napel by, hjr, i',j" € J.

CormnacHo crencTBuIO, JUIs Ommkadmux reomesudeckux h;,h;, i, j € J, Boobme rosops, B 06oux
2 a
ij» ij>
i,j €J,a =1;2 napannensna u h; u h;. 3neck uugekc @ = 1; 2 MoKa3pIBAET NPUHAIIEKHOCTD MPSIMBIX 61-‘;,
BEPXHEH WIH HW)XHEW MOJYMIOCKOCTSAM I’ COOTBETCTBEHHO. MHOMKECTBO, I'paHUI]a KOTOPOTO COCTOHT M3
reoJIe3NYeCKuX 6{7]‘-, rne i, j€J,a=1;2 , oueBuaHO, OyAeT TOW BBIMYKIOH 00JACTBIO O KOTOPOH
rOBOpHJIACh B Havae.

2) Ilycth MHOXeCTBO | cueTHoe W pazouenue I Touku &; € [, i € J Takoe, YTO HYDKHSS TPaHb JAJTUHBI

nyr §;&; 6ompuie myns. 3neck §; = h; NT, & =h; NT,ah;nh; 6nwkaiinme reoxesndeckue. OYeBHIHO,
a
ij
MIOCTPOUTH MHOTOYTOJIbHUKN BM, npunagiexaiue u kiaccy M; u knaccy M,. Teopema nokasana.

MOJYTUIOCKOCTSIX KpuBOH I’ cymiecTBylOT, Tak Has3bIBaeMble, OOLIME MapasuiesibHbIe 6i1j1/1 6f;, ut0 6

¢;&; ectb mpoekuus reone3ndeckoi 8;;, i, j € J,a = 1;2 na kpuBuid I'. O4€BUIHO TaKKe TO, YTO MOXKHO
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W3 atoii Teopems! u u3 moHATHS BM, crieayeT HeCKOIBKO MOJIE3HBIX (PaKTOB.

0

v

01\
puc. 2

1) Nmerorcs BM, st KOTOPBIX HE KaXaasi CTOPOHA MIMEET COCEIHIOIO.
IIpumepom Taknx BM MOTryT CiIyKHUTb T€, KOTOPBIE COJIEPKAT MOITYIUIOCKOCTH.
2) CymectByror BM, n1o6as cTopoHa KOTOPBIX HE UMEET COCEIHIOIO.
3) JIro6oit BM ¢ KOHEYHBIM YHCIIOM CTOPOH MPUHAICKUT U Kitaccy My u kiaccy Mo.
4) MuoxectBa My u M, paznuynele, TO ecTh uMetoTcst AM € My u He npuHaexamue Mo 1 HA00OPOT.
B koHme ormeTrum, 4YTO mMONy4YeHHBIE (DaKThl CTAHOBATCS OoJiee MOHATHBIMH, HAIJIIAHBIMH, €CIIH
00paTUTbCA K CIOCO0Yy HM300pakKeHUs] METPUKU OTPULATEIbHOM KPHUBH3HBI B Kpyre. JTa BO3MOXKHOCTD
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ocHOBBIBaeTcsl Ha pe3yibrate R. Occepmana (cm [4]), cormacHO KOTOpOMY Kak[asi MeTpHUKa OTPHLATETbHON
KPUBU3HBI MOXeT ObITh KOH(OpMHO oToOpakeHa Ha kpyre. Ilpm TakoM oTOOpakeHWH Teoae3mdecKre
METPHKH IIEPEXO/IAT B KPUBBIE 0€3 caMoIiepeceueH i, COSMHSIIOMNX TOYKH IPaHUIlbl Kpyra (abcomroTa).

Jluteparypa

1. Mycaensua P.LI. HexkoTopbie olieHOUHBIE pe3yabTaThl OTHOCHTENBHO (yHKIWHU JloOGayeBcKoro. YueHble
3amucku Apl'Y. 1/2015.

2. lllmxkua E.B. HM3omerpudueckne TOTPYKEHUS B E’ HEKOMIAKTHBIX OOIacTeil HEMONOKHTEIBHOIM
kpuBu3HbL. JlokT. Juc. M., 1976.

3. Bbyzeman I'. 'eomeTpus reoaesnueckux.-M, 1962.

4. Osserman R. On the inequality AU > f(n). Pacif. J. Math, 1957, 7, N4, 1641-2647 (P’KMat, 1959,
2671).

Caenenusi 00 aBTOpe:

PoGept Mycaeasin - kauz. (pu3-MaT HayK, TOIEHT Kadeapbl MATEMaTHKH U WHPOPMATHKH,
I'opucckuii rocyjapCTBEHHbIN YHUBEPCUTET

E-mail: rubmus49@gmail.com, Ten. 094-333-994

Crarbs peKOMEHIOBaHa K MeYaTH WICHOM pellaKIIMOHHOM Koyerud, K.(.M.H., [.I".CaaksHOM.

~19 ~


mailto:rubmus49@gmail.com

Q222222 2L2677 q?? Vyénvie 3anucku Proceedings

281512.1: 371 Uwpbtdunhlugh puuwywbndwl dkpnphlw

ErEUNkLYE8 UUSPKULPL 2ZUJUUULS ULus8UL
BULUSNPLU2UOUYUL SNPLUSPULEP ZUTIU UL UTURL

Upkpuwimp RUUSI3UL, Quphhilk UULNRP3UL

Pwbluyp punkp. Epkunilnjkg wuwnhpdwl, Epwihlynbusunpwluwl pniblghwblp, Enwilynihusuhwlub
Ukpny, Enfpusuhwliul dkpny, phghlulwi pdwmuwn:

Krrowessre croBa: TpuALaTRIIECTS IPAfyCOB, TPHIOHOMETPHYECKHE QYHKLHH, TPHTOHOMETPHYECKHH MeTOZ,
reoMeTpHIeCKHH MeTOJ, PH3HYECKHE CMBICBLI.

Keywords: thirtysix degrees, trigonometrical functions, trigonometrical method, geometrical method, physical
meaning.

A. Xauampan, K. Mapymsan

O PACYETE TPUTOHOMETPHYECKHX ®YHKI[HH YTJIA PABHOI' O
TPHLIATH HIECTH I'PAJJYCAM

Paboma noceawena onpedenenuio mpucoHomempuueckux @yukyuil yena 36 epadyca. [eno 6 mom, umo
MpU2OHOMEeMPULECKUE QYHKYUYU OM dMO20 Y2iad NOAYYAIOMCA € NOMOWbIO Opyaux npuemos. HMcnonw3ysa pasmvie
mpueoHomMempuyeckue U 2eoMempuieckue  Nnooxoovl,  NPUBEOeHbl  HEKOMopbvle  Memoobl  OnpeodeneHus
mpuzcoHomempudeckux @yukyuil yena 36 epadyca. B oonom cnyuae npuseden usuyeckuil cmvica 3adauu. Hmes
SHAUeHUs mpueoHoMempuyeckux Qyukyuil yeara 36 epadyca, He mpyoOHO bIYUCIUNb 3HAUEHUS MPUSOHOMEMPULECKUX
@yuxyuti 18 u 72 epadycos.

A.Khachatryan, K. Marutyan

ON DETERMINATION OF TRIGONOMETRIC FUNCTIONS
OF THIRTY SIX DEGREES ANGLE

The article is devoled to the determination of trigonometrical functions of 36 degrees. The point is that
trigonometrical functions from this angle come with the help of different methods. Using trigonometrical and
geometrical different methods. Several methods of determination of trigonometrical functions of 36 degrees are given
and in one case the physical meaning of a task is given. When we have values of trigonometrical functions of 36 degrees
angle we can also find values of trigonometrical functions of 18 and 72 degrees angles.

Upprunnwiipp tfppyws o bpkuniinlbg wuwmpdwsph wilyul Epwblpnibuwsunpulul  pnibalghubbph
hupydwip: Ujp wlljul Epwblpn iusunhwlwl $nibalghwbbph wpdbpibph hwoyiul hwdwp wihpudion
ki wyy hiwuppilp: Oquuugnpdlbyny Epwblynibugunpwluwl b Epgpupsunpuwlwl wwppkp dnnkgnidikp,
phpyws b Epkuniifkg wunmpdwah Epwblntusunhwlwl pniahghwbbph huoydwl dh puih Jhpnnbbp:
Uh ununkgdwl pkuypnmid pkpgjws F pbgph ppghlulmbs pdwunp: Mbkbuyny Epkunilifkg wuwnpdwih
bpwblniusunpwlwl  pniblghwiakph  wpdbphkpp  ndywp  sE qubky 18 b 72 wuwpdwih
Epwblynt usunhwuwd pniblhghwbbph wpdbphbpp:

Cowhlnt iusunhwjwl Uninkgnid

1. Ogquytny tpwuhg, np 2 b 3e (72° L 108°) (wyuwntn b wyinthtnb pugniynd £, np o = z—)

wilnibubpp Epwtlpnitwsuthwljut opowth dbky hwdwswth (uhdbwnphy) tu nipnuwhwjwg
wnwgph tjuwndwdp, phipdwt pmtwdbtphg Yniubuwp [1]
sin2a = in3«a (1)

Lostup (1) hwjwuwpnidp, oquuytny Yplhuwhh b bLowlh wulniuubph  hwdwp

Enwblnt uswhwlwh $niighwbph puttwdltphg
sin2a = !sinacosa; sin3a = jsinacos’a— in «a
Uniukuwlp
2sinxcosa = 3sinacos’ a— in’ a

Lwth np dkq hbnwppppnud £ 36° wulniup, wyw sing ¢ ): Unwugud hwjwuwpdwb tplne

ynnup pwdwikup sina -h Ypw, funwbwip
2cosa = jcos’ a— in*«a

Jud
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4cos’a - 'cosa - =) (2)
(2) hwjuwuwpdwt (nisnidu k
t+ /5
cosa = 4/_ 3)

- /5

Eplpnpn msnudp’ cosa = 1 < ): Uju b (2) hwjwuwpdw (3)-hg wuppbp wy) (nudnudubpn

Ukq skt htwnwppppnud: Ljwwnkup, np {0,% JI Uhowluypnud coser-tt jugnn £ b iknh niuh
2
cos%< :os%< :os% Jud §< :osg< bl wihwjwuwpnipiniup:

2. Oquytny tpwihg, np S = 7, b np sinSa =) phpkup cosa-h hwpddwt bu vh Enubwl:
‘Lwu phpkup dkq wthpwdtown dh pwih putwdlbp.

sindo = ’sin2a cos2a = lsina icos3a— osa
-2 -2 2 4 2
cosda = —!sin"2a = —isin" @ 0Os o =3CcOoS o - icos” o -
. . . . r -
sinSa = ina osd4a - :osa inda = ina 6cos'a - 2cos’a -

Ujdd, oqukiny sinda-h hwdwp unwgws pwbwdlhg, sinSa =)  hwjwuwpnidhg
Junwtwtp htnlyuwy kppunwlniuh hwjuwuwpnudp (sine £ 1)
‘ 16cos*a - 2cos’a - =) 4)
Yunwphlp lpwbwlnd ¢ = sos? « : (4) hwjwuwpmup Ypkpyh
166> — 21+ =)
5+05 55

, t
16 : 16

i 6+!\/§_|(+/§\|A_‘,+/§
A P 4 ) 4

¢ -h Epypnpn wpdtphg unwunud Gup

o [ =B G-
I P L 4 4

nnp sh puduwpupnid jpinph yuydwbtbtpht:
3. cosar-h wipdbipp Yupkjh hwpyb) twl cos18° = in72° Jud cos% = in2¢ phpdwl

pwnwlniuh hwjwuwpdwi, nph menudubp bu £, =
Zhnlwpup

puttwdlihg, phytn wyb pipynid E unpuiupny wunh&wth hwjuwuwpdwi:

cos’ % = in’2a < - osa='@sina osa': (5)
Nupq Abwthnjunipniittiphg hbnn wyt phpydnud £ ‘
1+ :0osa = 3cos’ a I— o8’ o
Jud
€+ osa Qcos’a - icos’a - :: ) (6)
hwjwuwpdwi: Ujunty 1+ osa ¢ ): Utnud E nisky
8cos’a -icos’a - =) (7)
hwjwuwpnidp:
Yuunupkip bwhwlmd’ 7= osa, U (7) huuuwpnudp Ypbpyh
8 — >+ =) (8)
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hunpwtwpy  wunhdwih  hwjwuwupdw:  npwbwpy  wunhdwth  hwjuwuwpnidubpp
nusniynid B Qupnuungh pwbwdlbpny [2,3], npnup pnipu b pupnguljut dpugqphg: Uwuljuygh
uyb juplih (msk) bwb wpinwgphsubph Jepnsdwt tpwbwlng: (8) hunjwuwpnudp bwfu gptiup

8 — b+ /5 — 2+ b+ /5 =) 9)
wjunthtnl
< -
S SRS CY RN
8 & )

wnbkupny: Ljuwnkup, np
l( + /g\l 5+ !\/§_3+ /§ I( + /g\l 6+ :\/§_2+ /5
L 4 ) 16 8 L 4 ) 64 8
9) hwjwuwpnudp qhhpllul]ulghhhp

kt— ij 54‘ 't+5+8’6j =) (10)
1+ /g

wkupm], nplt mup Uk ppuljut wpdun’ £ = 7 pwth np puwnwlniuwhtt hwjwuwpdw

5

wwppbphsp (hulphuhtwinng) pugwuwlwt £
//_—\ (;+;\/§\|__°.6+;0\/§
4 ) L8 ) 16

<)

Cplhpwsunphwlmb uninkgnid
4. Yhunwplbkip dhwiynp owpwynny opowtiwgdhtt ubkpgdwé Jwuntwynp huquulnit b
opowbimgdh Yktwpnuhg wwtbkup hhug dhuwynp {YEjunnputp, ninnwués nhyh huqubljub

ququpubkpp (W.1): Epynt hwpbwt YEjnnpubph juquws wulniop hwjuwuwp b 2a = 25£, huly
Jijunnpubpph gnidwpp hwjwuwp £ qpoph: pubtnid hwdngynud Gup, hwogh wnubkny, np
Jtyjunputph hwdwljupgp 2?” wiljulp wnnbjhu quhu tip oy hwdwlupght' gl
gnuiwpuiht yEyinnpny: Bpt gnudwpught JEjnnpp hwduuwp sihttp qpogh, wyw Ejunpubph
huwdwlupgp 2?” wiljjudp yunnkjhu wyt bu Ythnpudbp b junwbughtip hwljwunipinii:

.1 U2

Pwlih np gnudwpuyht JEjunpp hunjwuwp £ qpojh, wyw popnp Jeunptph wpojijghwbph
gnidwipp Ynnpphtiwnuljut wnwgputph Ypw wbwnp £ hwjuuwp (huh qpojh: Mpnjklghwubph
gnidwpp hnphgnbwlwt wpwugph Ypu hwdwswihmpjut hbnbwupny unyuwpwp hwjuuwp
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qpjp:  Minnuhwjug wnwigph Jpw Ykjunpubph wpnbghwubph gnudwph qpn  (hubno
wuwjdwihg unnwnid Lup

1+ 'q€-cos2a — '€-cosa =)
Juad
2co82a - lcosa - =)
dtpohtiu by, ny pupn dbwthnjunipinititphg htwnn, pipynud £ Ukq dwtnpe
4cos’ a - lcosa - =)

hwjwuwpdwip, npp (nuskihu, hhwplk, whwnp kEhwoyh wntbky, np cosa > ):

Dhghlwlul hwmuinp: Gph opowtimgsh YJhnpnunud mbknunpbup hhig hwjwuwp dbénipju
nidtip, nuynyus nhyh Jwintwynp huqubljjub ququptbpp (W4.2), wyw Junwbwip
huwjuwuwpuljpndus nidwjhtt hwdwljupg, putth np tpw hwdwgnpp hwjwuwn k qpogh;

5. Yhunwunpykup hwuwuwpwupnitt Epwlnit, nph hhdph wulniuutpp hwjwuwp o o« = 36°
(Wy.3): Uy phypmd ququph B wiulnitp hwjuuwp Lt 180°-72° = 08° = 3o: Uhuniutiiph

a b
sing sin3a

ptnpbuhg junwtwp

I 2cosa

Gnwulymuh 48D -hg cosa - 7/—2,hhmhu1pu1p b=lacosa b ——= = :
a sina  sin3«

B

r

L/

U3 U4

Ujuntinhg unwbinid klp dkq wpnbl swinpe (1) hwduwuwpndp sin2e = in3a, npt hp hipphi
phipynid k (2) hwjwuwpdwip, huly Yepehtihu ménidt £

1+/§.
1

6. Tthunwpltup Ukl wy hwjwuwpwupnit Epwtlnit, nph hhdph wilniuubpp hwjwuwp Gu
2c = 712° (uly.4):

Ujn nypnud ququph B wulniup hwjwuwp £ 180° -2-72° =36° = »: Swukup C wljjub
Yhunpyp b bpw hwndwb §enp 48 Ynnuh htn bpwtwlkiup £ : dddup sk nbutl), np 4ABC L

ECA btowilmubbpp twiwt bl Gowblmbbbph tdwinipniihg % = IZ, npnbknhg b
a

cosax =

unwbnud Lip
a’—ab—b*> =)
hwjwuwpnidp: Lnwskup wjtu @ -h tjundwdp npyjbu punwlniuh hwjwuwpnid, junwbwp
vl e 5

2 2 .

~23 ~



Q222222 2L2677 q?? Vyénvie 3anucku Proceedings

Lwth np tpwbljjut Ynndbpp puguuwlwu hul) skt jupnn, Jipgund Gup dhuyt wpniu

. '+ /5
wwbp a= 2—b : Ujdd oqundtiny cosa = Za_b wnbynipiniithg, npp hhonnipyudp unwugynd
BEC hujwuwpwupntt knwljniinig ( £ ququphg whwnp E wnwubk] pupdpnipinil), unwund tup

1

.t
Utq wpnku puowswtine cosa - 2 wipdtpp:

Cnwiblynt iusunhwlwl JEpowpul
7. Mukbwny cosa-h wpdbpp b oquybkny Enwtlnibwswhnipjut pwbtwdlbpnhg nddup sk
qutik) wyn whlub dniu $niilghwbph wpdtplbpp: Ujugbu

T 7 ‘45 j10— NN T NG
sin—= [l— 08" —= [1- ——— 1 = = ,
5 5 L 4 ) 16 4

7 Jlo-w5  Jlo- W5 \Jio- :ﬁ_JS—E_ "
/g‘m'

1g—=

5 1+ /5 _\/(+/§3_\/6+:\/§_ 3+

1+ :0s
i1 COSE = \/# puttwdltphg, unwtnd kup

1+/§

1 1= 4 3- /5 [5-
sin— = = = ,
2 |8 4
B
T e J5+ 5 \J10+5
10 2 8 4

Ogquytiny phipdwt pumtwdlitphg Yuptih hwpdty 0052?72' -hl sinz?” -h wipdtpukpp.

2r (7 . T 2T (7 )
COS— = iim —— — = iin—; Sin— =08 —— — | = 08—
5 2 5) 1 5 2 5) 10
Ujuughuny
1 )
cos’ = :0s36" = — /g; sin— = in36° = 10 ﬁ e =1g36° = [5— W5
4 5 4 5
— / )
cos—— = :0s72° = Jg4 ; sinz?ﬂ: in72° = % tgz?ﬂ-ztg72° =[5+ /5
’ ) — )
cos”- = 10s18" = M sin-~ = in18° = 5—; tgl=tgl8° = 5= W5
10 4 10 4 10 5
Qpuljwimipmil
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10-pn nwuwpwtth nwuwghpp (ptwghinwljw hnuph hwdwnp).- Bp.: “Shqgput ULS”, 2009.-208 te:
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NS 371.31:51, 378.147:51 Uppliluninpliug h nuuarduwéndwé dljpnn pliar

uuNMrNG puSERNUUL Ub MU.MUSNR3L OMP LU
Uhpaylyy UNLEU3UL

Lobagh paelip: Uanpny héunliopuay, pmélgha, Gujubardionl, wowbgyuy, hamannni &, wpljuhéniu,
wplpinuréigliu, nighn U hadfamond, mbigunponl, ghplinliaghay, owblyné, walynié:

KmoueBsre coBa: HeonpeaeieHHbIA HATErPal, (PyHKIHA, TEPBOOBPA3HAA, MPOH3BOAHAA, TOCTOSIHHAA,
aPKCHHYC, aPKTAHT€HC, IPIMOE H OBPATHOE, IT0JCTAHOBKA, AHGEPEHIIHAT, TPEYTOIbHHK, YTOJL.

Keywords:indefinite integral, function,primary,derivative,constant,arcsine,arctangent, direct and inverse,
substitution, differential, triangular,angle. antiderivative.

M. Anpecan
OJ[MH ITPOCTOH ITPUMEP HHTEIPHPOBAHHA HEOIIPEJEJIEHHOIO HHTEIPAJIA

B pasore paccmotpen oauH OpOCTOd NpHMEP HHTEIPHPOBAHHA HEONPEICJIeHHOrO HHTEIPaaa C ero pasHviMi
peternavi. Her takux mpaBi o popMys, ¢ HOMOIbIO KOTOPBIX BO3MOXHO HAATH IEPBOOBPA3HYIO MPOH3BOILHOU
QYHKIHY, €CJH OHA CYIEeCTBYeT. 1103ToMy BaXHO 3HATH Pa3HbIe METOAbI 1A HAXOXACHHS I1epBOOBPAa3HON (OYHKIHU.
Papora cocront H3 paia TakHx mpHeMoB. PaccMotperrsie crmocobbl He ABIAIOTCA OKOHYATEAbHbIMH.Bo3MOXHO
AHAJIOTHYHBIC H APYTHE PEILCHHA.

M. Apresyan
A SIMPLE EXAMPLE OF INTEGRATION OF THE INDEFINITE INTEGRAL

The paper considers a simple example of the integration of the indefinite integral with different solutions. There are
no rules and formulas, with enable to find an antiderivative of arbitrary function, if it is exists. This states the
importance of different methods in finding an arbitrary function. A number of these methods are presented in the given
work. Considered methods are not final . Probably exist similar other solutions.

Upuamnuréipnud phinaplpdnod F wrénpny hpawmbopdé Uh apupquiqny & ophawdy ' op inpplip jnionnlalinny:
Qs wyGighup [anbaln b pabaodblp, npnbg dhongny hawpurdnn jhah qunalim guélimgud pnialghugh
Gujublap: Uyg pdwumnny [oplop Fonppoglionll Gofoaodiobn qublne mwppln dbpanalph, mappln

hawppaliph: Uppiannwépp qopm Guadinnd’ F uh pupp aynoghup hawppblip:
Hunwplpfuro Unilignnlalinn Jlipedulpts sG4: Sawpuandnp B4 Glwéophbuly uyy jnionidalip:

Uwpnhl wdbt op hwunhwynd bt quwiwqut Juunhpubph: Uyn juinhpubiph nddupnigyuu
wunhdwuh quuhuwmnnudp gquydwawdnpdueo t apwtg modwdp: Opny phigpbpmd pupn fuinhptiph
uupqugnya mondalipp uyn uunhpubipp pupdumd G wytijh himwppphp, wytith «htipuy: Unwadha
npunpnipynt G slipuyugunid hwnljuwtiv wyt juunhpubipp, npntp wowehtt hwywigphg uwn wupg
00 b mubt pwquuehy mondutip: Fhnnyeyut mwpptlip ptwquduettipned hwinhunn juunhpubipp
wlifh htmwpppphp G numtnd, tpp pwtg mondalipp wupg Ga mi hwdnghs, punhwinip m
wuhwJuwuwljwo:

Uwpidwnhjuynid, undnpupwp  Juanhptlipp phnwpind 6o Gpnte wibivw@lpgmuhg ninhn b
hwlunuwnd Juunhpubip: Uyugbu, npduwo dmujghuyh wowugup qunalp b npduwd wowugjuny
Imuljghuyh Jipuwuwuqudwd uunhpp hwinhuwund G4 ninhn b hwjunwpd juunhpbbp: Swynah b, np
tpl € dmuljghwt x dhowluwjpnid niuh nplt 7 € ~ twlubwljuwd, wwuw dw wyn dhewluypnid mh
wiphy puqunipyuip twhbtwfwislp, npnop vnwgdnud 0 F € dmufghughtt Juduwyuwluws C
huwrununniy gnidwpbyny:

Yhuinwptup hbinlyw) wanpny hantigpup 2]

J- dx
\/R - xj
dx
NCA

Lmonud 1: LwShnp d-/x =

dx
Frem s

dx _ :2.[ dﬁ, = 2arcsin+/x + C
AM-x T l-x
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Lmomd 2: Pwohnp x—x? = - 1 x> —x+ 1 —— XxX— - ,wuu
\ 4)74) 4 0 2)
Fa
Y x—0,5 ~
.f dx \:j dx =I \ 2) _aresin®=22 “=arcsin@x—1 + °
x—x° 17 1y 0,5
2 =
4 O 2)
Lmomy 3: Rwihnp 4x— bx? = — Bx— ), wwyuw
dx dx dx
J’ _2j _2J‘ =5 d€x— . -,
2 —arcstx—ljL )
X( x—x’ \J4x —4x j/ f’«x 1
Lmonud 4: Pwbhnp 71— ¢ = - dx _, wwju
21
e e R e
-X_ 2. xﬁ x\F
= —2_[ d\f = —2arcsinxﬁ—x7+C

A1 - (r—x)

PipJuo snpu monudulipnid wupquigny@ dlwthnjunieymutlinh oqunipyudp hantigpuith hwpyndp
plipdtig  wynuuwluyht hunbqpuiubph: Gwpmuwling wwpptlip Uninbgnidubipp, wydd Jhpombup
thnthnjuwjuwyh thnjuwphidwy fud mbinunpdw dbpnnp:
Lowdmd 5: Guinwinlijng thnthnjuwuwath thnfuwphnid

. r /4
x=sin“t,te - —,—
L 2°2]

pwuwdlng, juinuggh gx = 2sinzcostdr,1— : = — in’r= 08¢,

l\)\§

8]

sint = /x, t = wesin~/x , hilwpup

2si .
_[ dx = J. Sl.ntCOStdt=2J‘dt=2t+C=2arcsmx/;+C
sinfcost
Loonud 6: Guitnwiplijng thnthnjuwljuwuh UG wy) thnjuwphund x = sos?z,7e )7
pwbwdlng, junwiwip dx = - sinzcostdr,1— := — ;08> ¢ = iin’¢,
cost = /x, t = wecos /x| htunlwpup

Jdix= - QSImﬂ: —2jdt= 2t+C = —2arccosx/;+C

\/x(—xj v sintcost
Ulwwnbiap, np O0<x < .

hunnmpjm : *dun sk aunti], np inlinh moh htnlyw) wogdwunp

G+ (1-x 3=

Yhuinnnnipyuwt hwdwduyt unwgynid E vwjutwljuh npnudwy hinwppphp JGGawpwaneniy:
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fnwuljjut unip wulpmuu k.

5 Wnbupbpny.

Tmonid 7'

arcsin~/x wulpmup Yqupnid wuninJuo O4AB ninnuialpniu

AB= /x ,OB= /l-x ,04= :
Uyn unyt unip walpnmop wpnwhwyundnid | awb hfinbyon

X 1- ¢ -
arctg I -, arcctg( , arccosxﬁ— ¢
- X

J'Jix_'[l 2\/7— J.( x+x 2\/7—

1 1 X X .
:2] — . . i :7d)c:2_[2’lK trctgwfl—_—cjl = 2arctg1/1—_—:+ B

1+ A
1-¢ 2 1—
Lmond 8:
Y ST, SPY S . S
T CEDIMIENET GO CRPENET ED
- - ( =)
-2 11 o Thax =2 [al rectg - 1 = 2arcetg |+
P 2\[1—r x | x .
X X
Lmond 9:

d —
'[x( Ifﬁ—x I[—(x2f—
=2.[7I(rccosxf— :/=2arccosf— c+ 2

Lowdomd 10: Gunwpliing thnthnjuwfuwth thnjuwphanud

pwuwdlny, Juinwuwup

~eldx=

—lx = ¢t = wclg /—1 Y ox= gt agn+ gr3= gt

1 1n t
X- - ;x = sin” t;dx = )sintcostdt; | x -

cos’t cost

[ ax__ _ jzsfnmm” =2 [di=2t+C = 2arctg, |- G
Jx€=x_ sintcost 1=
Lmonud 11: Guinnwpliing thnthnjuwljw@th thnjuwphanod

f—;
— = gt
X

—

sint cost , hinbwpup

pwuwdlny, junwuwup f = lrcctg\[v , 1—7:: tg’t;l— = cctg’t,
x

X
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- x =in%¢, dx = )sintcostdt, M— C: infcost,

T2

1= €+ 3tg2t;l= ¢

sin” ¢
htiinnbwpup B
d. 2sint tdt 1-
J' * = I 51.n costdt _, J‘dt =2t+C= 2arcctg\[x +C:
/7 sinf cost X

Lnomd12: Udw wpryniup Jupbph £ unwborn Ghpwetiing B1tiph Gppopng mbnunpnudp [1]
—~ 1- ¢
Lywuwlliing \/ﬁ - = xt= f , uinwawup
X

x€— :\= x%l— = x'lzc(—l— 2;
~ 2tdt
— 5 4 x{( ; dx = >
G
hﬁmhulpulp
1 SR 1 N
I i == I . td; 2_[ > = 2arcctgt + f—2arcctg\/; + 7
t (_|_ 2/ 1+ x

Eph  wiinunpnudautiph - hpwenidp pwn hwdwjue  hwiqigund © o didowowduy  hupnidubiph:
twpwynpnipyuy pigpmd wliwmp L junwwthlhy  Bjiph wiinuppniduiphg U Ghpoeby  wy)
nbinunpnidubip:

Lnonud13: Gell x=0,5— , wwyw 1— ¢=0,5+ ;7=0,5— ¢; dx= - ¢, himbwpwn
dx dt dt ~
= - ————=-| ————=arccos2t+ “=arccos{—2x + :
J\W— > L/O,S— 05+ j«/o,zs— 2
Loond14: Gpll x = ),5+at;a= ), W 1— : =0,5— w;at= ¢—0,5;, dx= 1€z _,
hﬁmhwpulp
det de€t” . : ~
= = =arcsin2at+ _ =arcsin@x—1 + :
'[4/ '[4/ 5+ 1t €,5— 1t jx/0’25_ b
I.mbnuflS:bpﬁ x=)5—at;,a= ), W 1— :=0,5+ ;ar=0,5— ¢; dx= - '(zt: htitnbwpuup
d€t’ -
J —= - . _ arccos2at + C = arccos{—2x +C:

025 Gt

Lmond16: Gpli - /x = , wuuw x = 2;dx = 2dr, himlwpunp

2 . )
j dx '[ tdt —2'[ 2arcsmt+C=2arcsmx/;+C:
Ux €~ x

Lndond17: Gl ﬁ— c= ,WWW 1 — ;= 2;x= — 2;dx= - tdt, hinmbwpwunp

dx —2tdt -
I = I 2I 2arccost+C=2arcc0sxﬁ—x+C:

X Ttl1-¢2 N

LmanuIls: bpﬁ x=05+ ,wwyu 1— ¢=0,5— ; = ¢—0,5;dx = 7¢, hinmbwpwp

=arcsin2¢ + ~ =arcsin@x -1 + ~:

I > j«/ 05+ ()5— L/ozs—
bm[uﬁm[{ul&&ljpn npn‘dﬁ]m Uhong E vwle ipmﬁl{ghuljh wowugyuy Jud Sniafghuyh nhpoptitghur
qualiip: Pudului k pbpl) dhuy@ htinmbyu) ophuwubinp.

! 1 . N 1 ( X \ 1
Crcsin€@x -1 = —— Qarcsm«/x = —— , 1 2arctg / = —,
T JxC= < Jx(- c o\ 1-:)  Jx€=:_
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- ! 1 ( x ) 1
'—2arccos«/; = ———, | —2arcct 1/ = —,
< NET EE & 1-:)  Jxq-:_

(rcsinZ\/H— _i’): \/%i

Lnomd19: Gu U] waqud Jipunuruwnyg Jiplnid womnipduwo aijupht Gupbih £ phunwpiy 40C
huJuuwpuupni Gewalyniap: Uyn Gewalyuy 1L 1 §nndpnd uquduo walpmop bpwuwlbng o -ng,
Uhpwnbnd Gnuhunuubph plinptdp funwiwup.

]
Qx/;)Z + —lcos®, 4x=2—cosp , 2x= — ‘0sQ
cosp = —'x , @ = wccos€— 'x :
! 1 dx -
Pwihnp €recos—2x = —, wuqu J.7\= arccos€—-2x +C:

x/ﬁ_ L \/ﬁ—x/

Uyunthbfinly, nddup st afuonby, np
sing = [l—cos’p = [1— (—2x> =2./x€~- ¢ :
Unwtg ndJupnipyut Juinwgyh, np J‘L= arcsin Z\H - xt+ C:
L EED

Yhunwpuo dnintignid@lipp Jupguwliu sGa: Suwnpuidnp G adwbophtwly wy| (nondulin:

unph (onudp mwppbp Gnwowlubpng ng Jhugy dtnp pbipduwo ghunbijhpubiph U Jupnnnieymuttinh
hudwlupguwt  gnpopupug t, uyl hwinhuwund £ unbnowgnpowlus dnph  qupqugdwiy
Jujugny@ vheng, hdnnyeymaubiph dtinp pipdw@ htwpuwydnpnieyni:
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28} 513.0:371 Uwptdwnhjuih nuuujuiundut dkpnnhlju

VII-VIII 2UUULULLESP BrArU2UeN R (@3UL

qU.NPSUTUL Y4 ULDPL UL IPULENT
[oippl URULELBUL

Pwbuyh punkp. Yuwoniglhy, nigpn, Epwblnil, odwinipmnil, dholuughd, whlmniliughs, uknuil, hpup,
pupdpnienil, opowlughd, osnpunpnn, [Puyku, jphopkd, jup,  wpwdughd, GEwnkph
Eplhpusunpwlul wnky, dholnughs, spowinughé, Ljhuu, jhqullbn, hudusunhnipinii:

Knrouesvie cnosa. Ilocmpoums, npamas, mpeyeoivHuK, cX00Cmeo, MeOuaHa, OUazoHANbHYIL, NIOCKOCHb, OCHOBAHUeE,
8blcOma,  OKpyJxcHocmyv,  KacamenvHas, Danec, meopus, XxXopod, Ouamemp,  pPACNONONHCEHUEe
2e0MEMPUUECKUX MOYEK, INTUNC, POKYC, CUMMEMPUSL.

Key words. Build, straight, triangle similarity, median, diagonal plane base, height, circumference, tangent, Thales,
theory, chord, diameter, location of geometrical points, ellipse, focus, symmetry.

P.Apaxensa
CJIO’KHBIE 3ATAYH HA IIOCTPOEHHE B KYPCE TEOMETPHH VII-VIII KJIACCOB

OmsIT nperojaBaHHud TeOMETPHH B IIKOJ€ ITOKA3bIBAET, ITO VIEHHKH YaCTO CTAIKHBAIOTCA C OIPELETEHHBIMH
TPYAHOCTAMH IIPH PELIEHHH 334aY HA IIOCTPOEHHE, KOTOPBIE OOBACHAIOTCA CIELVIOL[HMH OOCTOATEIbCTBAMH:
perreHne 3a4a4 Ha IOCTPOEHHE TpEOyeT OT IIKOJbPHHKA HECTAHZAPTHBIH CIOCOO MBIITEHHS, 3HAHHE TEOPHH
reoMeTpHYIecKHX IIPeoOpa30BaHHH, IApalIeTbHBIH MIEePEeHOC, LEHTPAIBHBIE H OCeBOH CHMMETPHH, ITOBOPOT,
mogobue ¢puryp u r.4. Llers ZaHHOH CTaThH COCTOHT B TOM, YTOOGBI IIOMOY5 IIKOJIBHHKAM IIPEOJOJIETH
BEIIIEYTIOMAHYTHIE€ TPYAHOCTH IIPH PEeLIeHHH 334aY Ha IIOCTPOCHHH.

R. Arakelyan
THE DIFFICULT TASKS ON CONSTRUCTION IN THE COURSE OF GEOMETRY OF VII-VIII CLASSES

The experience of teaching the geometry at school shows that schoolchildren often encounter certain
difficulties in solving the constructive task, which are explained by the following circumstances: the solution
requires the construction of surface modification, parallel movement, the central and axis symmetry, a non-
standard way of thinking, rotation, similarity of figures and good knowledge of other skills, etc. The purpose of this
article is to help schoolchildren to overcome the above mentioned difficulties.

Typngulwl Epgpuswihnippul quuwywindul hnpdp gnijg Founughu, np wow§Epunbkpp junnigdwi
Julgppbbph jmdwl phpugpnid hudwpn ki hwinpuynid npnpwlh ndywpnipmibikph, npp pugunnpynid b
hbnlyuy  hwhquuwhphbpny.  Jupmgdwl  jpbnhpbbph  joiénidp  wwhwbheonmd F o hwppnippui

dbunpnfunipnibbkph quiquhkn nkpuhnfunipnil, [Eanpnbwlwh b wowbgpuyhl hunfwswhnpind,

wunyw, wwwnlbpbbph winyenitl b wy qhunkpplbph pudupup  pdwgniyenil, ns uwnmwbnupn
Uwnwénnnipinil, Jupmguwi  qnpSpphkph  [ppwpnipinil:  Unylh  hopywdh  byuwwnwlbh Foooghky
wpwlbpunabphl ogws ndywpnipinibakpp hunpuwhwpking hupgnid:

Qupnigdwt pjounhpubpp s php Gu juwnnmud nypngujuiuh dwpbdwnhlujut
yuunpuwunjuwsnipjul hwpgnud: 1y dh wyp punyph Nunhp dwpbdwnhijulub
npudwpwinipjut b dnwdnnnipjut qupqugdut hwdwp wjipwt Wynipe sh hwnnpynid,
nppwll jupnigdwt pjuunhpp: Ywenigdwt junhpubpp unynpwpwp pnyp skt wnwhu
(nsdwl utnwunupwn Unnbkgnid b dbwjwb puljunud unynpnnubph Ynnudhg: Yupnigdwb
huunhptbpp twwunwlwhwpdwp o gupngujut Gplpuwswihnipyubt  jnipuwpwbsnip
nbuwjut  Wniph wdpuwindwt  hwdwp:  Tnwskng Juenigdwb  jubnhpubp
wowltpnubtpp dAknp G pipnid hdwnnipjnitiubp jupnigdwt gnpshputiph ogurnugnpédwt
hwupgnid: Unyt hnpdwsh byuwnwlb E oqubk] npupngujuttbphtt jupnigdwt nddupht
huughptubph jniddwt hwupgnid:
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467. Yunnigtp hwjwuwpwupnit uknub puwn hhdptph b wilynitbiwgsbkph:
Lniénid: (nny 4ABCD-u npnubkjh ubknuub k, nph hhdptpp b wilnibtwgstpp npjus b

____________________

fly. 1

AC wllnitttwghdp qniquhtin
wnbknuthnjubup 48 JEjunnpny: Gunwbuwp
DBE tnwulniup, nph  btphp  Ynnukph
Epupnipjniutbpp hwjnth [0}
DB = = = = + (uy.
1): Yunnigkup DBE tnwlljniup puwn tpkp

Ynnutph, wjunithtnb qdwghpp (pugukup
Uhsh 4ABCD ubnui: FJup sk wuyugnighy,
unwguwsd pwpwulnitp  pwduwpupnid L
huunph wwhwueubpht:

487. Qunnigkp hujuwuwpwupniu
towblymt  pun  upmbpubph  Ququwd
wlljutt 4  hhdph nt  bpwb  wnwupus
pupdpmpjub gnidwph’ a:

Lnidnid:  Yunnighup hwjwuwpwupni
tpwuymt B 'wjtybu, np £ = : 4
wiljut Yhunpnp 4P’ -p bowlljubh B
Ynnup hwunnd £ P’ Jhwnnd: 4P Swnwuquyph
Jtnhg wbowwnmktp P '= (uy. 2)
Ujunithtunl junnighup B " hwwnduwsép: Ubkp
Junnigws B° ' tnwulnitp pudupupnid k

A
np
foya—
_\C
7
B cr
Pf
A P
iy, 2

Jutinph popnp wwpdwitbphi, pugh Uh wuydwihg wyt k, hhuph U pupdpnipyul gnidwupp
hwdwuwp E 4F": Puyg wljpthwyn k, np junnigws kowtlyniup tdwb | (hndnnbknply | 4
Jkuwnpnh tjundwdp) npnubjh Epwbljubp, tdwinput 4=
Jtpnidnipiniup Ukq hnionud £ junnigut hbnwqu puyjibpp: AP ninnh ypw Junnigkup
AF = : Qunnigkup F-hg qniquhbn F’ '-hl, junnwbwiup B Jhwp, wjunthbknb BC-u
qniquhtn B" '-hu: Unwugué ABC-u npnubjh towblyniub k-

496 . Yunnighp mpywd Lplnt opowtiugstph punhwtnip snpwthnnn:

Loténid: thunwplup ppgwtingstph thnjuwnwpd nhpph pojnp htwpudnp nbwptpp.

w) opowbwgdtptt niukt hwjwuwp swnudhy:
Uju phypnid tpwup mubku Eplnt onpwthng,
npnp qniquwhtn tu tpwtg YEuwnpnuubkpp
dhwgtnn ninnht, npntp jupmgkint hwdwp
Juunwpmd Gup htwnlbjw) puyikpp. jupnignid
kup al  an = ;

bL L b U ¢ ninhnubkpp
onpwthnd Et @ Lo oppwtiugstiphtt (uy. 3):
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p) opowbwgskpl nukl ny hunjwuwp swnunlpnibp #,7: Lowbwlkip 0,0, =
OE = Cpowltwgsdtph ukpphti onpwthnnp junmighint hwdwp wbwp npnokp £ Yhwnh
nhppp 7,7, ninph Ypu (uly. 5): OTE b O,1,F mnynuulnit tnwblniubbpp tdwb B,

.?"1 Glg
¢ ntn - o] - : W h
(5]

il 4

EO, - -
niuwnh OE?' = Jud m-— = = =
| H m n+

Uunwgwéd hwpwpbpnipnitg x dbdnipjut quitip Ynsynid £ inpus 3 hwndusubph

4-py hwdkdwnwljuwuh Junnignid, nph Junnignudp htudws kL Gutuh ptnpbdht (. 4):
E Ytwnp Junnigkinig hkwnn oppwtimgstphtt mpdws £ Jhwnhg onpouthnnh junnignidp

owpunpyuwsd £ 7-py nuuwputh 179 jaugpnid:

“thunwplkup hwonpy
ntwypp: Gpyne ppgwtimgstp 4
niuktt  wpunwpht gnjwthny,
nph Juopnignidp htudws L

unnhg tnwtljniuutinh
udwunipjutp: £
Lowbmljkup 0,0, =
OF =
OTE u onE W6
niqnublnit  Eowblmibukpp wdwb By, nunh EO,:OE=_  Qud
m+ = = m = i Uju wnbsnipjniithg npnoymd O F = hwwnjwép U
2

Junnignid oppwtiwgstnh YEuwpnuubtpp dhwgunn ninnh dpu £ Jhwnp, wyunihbnb
Junnignid opowtigstphtt onpwthnny hwdwdwy 179 jaungph (uly. 6):

497. Spjws Eu O Ykuwnpnuny opowtimghédp, ¥ Ytwp b AQ, RO, huwnjwsdubpp:
Qwpnigkp wjtwyhuh p ninhn, np opgwighdp ipwthg wbgwwnh AQ, -htt hwjwuwp jwp,
uM Ytwnh htpwynpnipnitp p ninnhg hwjwuwnp jhth A0, -hu:
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Lnidnid: [Onn O Yhuwnpnuny opowbimghdp @ b M Yhwnhg PAQO, hinuwynpnipjudp
Ytnbkph puqUmpmbp o opgwbwmghsu t: p ninpnp o ppgwtwgshg upmud Ejwup AQ,

tly, 7

Epupnipjudp: Spywd oppwtiwugsh hwjwuwp Gpiwupnipjudp jupkph dhotwlknkph
Epypuswhwljut mbnp wyy oppwttwugshtt hwdwljkunnpnu opowiaghs k, npp junnigynid
E hbwnlyuw; YbEpuy: Ywnnighup judwyuluwt A4B8= = jqupp, tpm € Yhund

Uhouninnuwhwywug, npp Yuuguh O Yhwng (Ul. 7): o - opowtiwghép 4B

tpupnipjudp jupkph dhotwtnbtph tphpuswthwlut wmbtnu b Ujuyhuny whwnp k
Junmgk] @ b @ opowtimgdtph punhwunip onowthnnp, hulj nu puinhp 496 —u k:

498. Cpowtimgsh ubpunid mpdwsd kE dh Yhwn: Gunnighp wyny §hwnny wiginn wyb jupp,
npt wyn Jhwnny wuguny pnjnp juptphg thnppugnyui k:

Lniénid: Ujn JEnp bowuwljtup M -ny: Yunnigkup M Jhnny] wugunn Eplnt jup, dbyp
ninuhwjug opowbmugsh OM npudwgsh’ 48
, Unuup juduyulju’ ¢D: Uwwugnigkup, np
AB< Qunnigkup wy Jwuphkph o

dbghnumulhul]ulghhp]}‘ m W n: MNO A //_ﬂ?\ 3

ninuilnit knwbljjut Uk vh hwwndusp ke L, 1
P

hulj Ujnrup ubkppupwnhs, ntunmh »< (. 8): M
Ujdd hudbdwntup M Jhwnny wugunng jupkph
Epupnipjniuubpp.

AB= - - C

Zudbdwwnbng wpduwnunuy
wpunwhwjnmpnib-utipp hwdngynud  Eup np ol 8
AB <

Ujuyhuny opowth jnipuwpwisinip jEnny wugunid £ opowtiwgsh dkl wdkuwmljupd
Epupnipjudp b Uk wdkbwdbsd tpljupnipjudp jwp:

Udbkiwbplup jupp wyy Yhnng wighnng wpudwghst b, hul wdbktulwpgp’ wyy Yhnnyg
wlginn npudwgsht ninnuwhwjwg jupp: Gpt wdktwlwpd jupp tywbwltup m -ny, huly
opowtigsh pwnwihnp r-ny, wmwyw Yqpkup, np M JhEwnny wmughnng nipupwtynp CD qup
puJupupmid £ 247 - < < wihwjuwuwpmpjubp (Wy. 8):

232. Yunnighp bowblpmbp tpw wpdws dh Yoqund b owyn Yonquiht nwuplus
Uhotimgdny n1 pwpdpnipiniuny:
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Lnidnid: Bnn AB -u nipJws hwwndwsh b Yunnigkup 4B -ht qniquhkn ¢ ninhnp, npp
tpwihg quuymd £ vipqwd 7 hEkpwiynpnipjudp: Yunmghup o opowtiughdp,
npuntn D-u 48 hwwnduwsh dhotwlbwnt E, hull » -p wyn Ynndhtt mwupdws dhotimghdp,
npp bu npws b Gunnighlp o ppewlbiugsh U ¢ ninnh hwndwi Ynkpp € b C': ACB
b AC' btowulnitbbpp pudupupnd Bu jpinph wqwhwietbpht: Zbwpwynp u tpkp
ntwp, fmunhpp nith Gpiynt musnud (g 9),
nith Jkly mdnmud, Epp o opowbiwmghdp
onpwthnmd £ ¢ nminnht, b nudnud gnynipjnil o
smiup, tpp @ ppgwliughdp b @ mnpnp sk
hwwnynud :

233. Yunmigkp howilynibp bpu npdws
uh Ynnuny, tpw hwinhywlwé wulniung b
wy Ynnuhtt mupduws vhotiugdny:

Lnidnid:  0nny AB-u Enwuljjub wnpjus
Ynndt k: Ukwnbph pwqunipjniip nphg 48
hwwnjwép btplnd £ ¢ wilpjumb wnuy
opowbiugduwjhtt ubkqutin k, npp junnighnt
hwdwp. QJupnignd Gup 48 hwwndush
dvhpuninqnuwhwjug « nmghnp: Cpowbiwgsh
Jknpnihg O Yhwnhg 48 hwwnusp kplhnud k

{'_‘(‘,\'Il

fly. 9

20 wlljjut wnul: Ujuhtpt

Z = =/ = - Ujuyhuny

Junmgkup £ = - wlniup,

wjunthtimh O= N Yuwnmgkup o

opowtiughdp, wjunthbnl @

opowiuighdp: onN = ACB b AC [:90" —:;9:]

iy, 10

tnwblniubpp pwdwpwpnud  Eu jutnph
wwhwbettpht: Zuwpwynp Eu btpkp nhup,
huughpp ntuh Eplne musnud (uly. 10), nmiuh dby
(nwdnud, Lpp @ - onpwthmd £ @ -hty, b jnidnid

gnnipjnit snith, tpp o-u b o -p  sniukl

punhwnip Yhwn:

234. Spyws E Ehyup b tpw Yhquljkwntnhg
Ubp:  YQwplhhth b pwunuh oqunipjudp
Junmgk] Uniu fhquiytinn:

Lnidnid: F,-p Elhyuh Yhquljbnbkphg bl E:
Qunmighlp o F,r) 2powlwghép, pnn uyb
hwwnnud E Hhyup M 0 N jknbkpmd: Yupmgbtip MV hwndwsh dhguninnuhwjugp,
wlpthuyn t, np wyh fhuwnh Hhwup tpu ququpibpmd 4 b B:Ywnmgkip 4B
hwwnjwséh dhoumnnuwhwjugp, npp Ehwup Yhwwnh tnpp wpwugph € b D
ququpbtpmd (Wy. 11) :  Yuomghip £ Yhnh hwdwswihp €D wpwigph thundwdp
Junwtwip 7 -p dniu fhqulbnp:

uh. 11
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235. Spywd E Ehwup b tpw bhwdwswihmpju btplhnt wnwbgpubpp: Ywplhtup
ogunipjudp Junnigkp tpw Yhquijkntpp:

Lnidnid:  Uju fuunhpp nuskint ogunykp Lihwyuh uwwhdwinidhg: Bnn tpu Yhuw-
wnwigpbpl kU g, p:2Eknbwpup  Hhwuh M Yhnbkph  puqumpjut hwbwp
MF + =

Uiy dwdwbwly CH+ = = = = = = (u4.12):

OF= - = =_- -

Puyg AFF+ = jud @[Cﬂl.*"_ e

a- - ++ - = = H |
- = = = / ‘

Ujuyghuny Ehwuh uwhdwinidh dbe
uoynn hwuwnwwnniu Ubbnipiniup
hwquwuwp Lt Ehwyuh dJES wnwbgph
Epupnipjuip, wyuhtipt MF+ =
CF,= =

Uunwgwshg htwnlnwd E, np Ehwyuh
Yhquljtwnkpp Junnighny hwdwnp.

junnignid Gup o onpowtighén,
wjunthbknl Junnignid
® N = hwndwb jEntpp:

Oqunugnpéyjué gnuljuinipint i

1. L. U. Upwtwuwi, 9. . Fnunnnigny, U. £ Yunndgl, k. @ Mnquyuy, b. b. 8nightuw,
Bppuswthnipinit 7, Gplwl, <<Uuwnnhl>> hpuwnwpwlsnipiniy, 2005 p:

2. L. U. Upwtwuyui, 9. . Pnunnigny, U. £ Yunndgl, E. @.Mnquyuy, b. b. 8nightw,
Bppuwswthnipnit 7, Gphwl, <<Uuwnnhy-59>> hpuwwnwpuwlysnipinti, 2000 p:

3. B. I. Borrauckuii, 1. M. fArnom, I'eomerpus pgna 9 xiacca, YueGHO-Iemarormdeckoe
u3maTeabCcT Ko, M. 1963 r.

4. 1. M. Arnowm, eomerpuyeckue npeoGpazoBaHus, M3#aTenbCTBO TEXHUKO-TEOPETHYECKOU
nauTepatypst, M. 1955 r.

Stintynieymuutipn htinhuwh dwuhy
(ninhl Unwpbpub UpMz, dwpkdwnhlujh wdphnb, d.q.p., nngktun
E-mail: rud49@mail.ru
<nnuop nuuignpnipyu@ k Gpwp uwdnpli udpugpulju® niighugh winud, S q.p., .2 Uwhwljjwn:
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VIIK 539.3 Mexanuxa

O IMOI'PAHUYHOM CJIOE JIBYXCJIOMHOM MOJIOCHI
Ee¢zenua BAJTACAHAH

Publuyh pupkp. wupdyunnupl dkpny, pupmd, wkpunpnpnipmnil, wihgnunpnunieinil, Eplokpw, phiy
gninnulin, vwhdwmbughl pkpinp wpwh niénid:

Knrouesvie cnosa: acumnmomuueckuii memoo, HAnpsxicenue, nepemewjerue, aHu30mponus, O8yXCIOUHAs Noaocd,
ROJIHBIL KOHMAKM, peuleHue muna nOSPaHuiHo20 Closl.

Keywords: asymptotic method, stress, displacement, anisotropy, a two-layer stripe, full contact, boundary layer type
solution.

&Y. Fuywuwiyub
Erucel Sk UULZUULVUSPU CBrSh SPUP UUUPRU
Upprunnwilipnid, wupdupinnunpl) plinkgpuwl dkpnnny, whhgninpnyy Eplokpnp hudwp Jupnigyuws E
uwhifwbughll skpinp npwh nidnid skpunkph dpols ;phy] nbunwlnp phypnid: Eplppkpinp Epluybwlu b
gnpulph Jnuw wnpyué i wnwdquwbnippul whkunippul  hwdwubn joupp Egpughl wuydwbakp:
Uwhdwbughl pkpunp wnpwyh jnidnidp Lpuwyniakaghuy diny dwpnid F Egppg hknpwbuypu, pul Epuynikinnh

gnighsp npnoynid F phnipugnhs npubuglkinkinn hujuwuwpnidhg:

E. Balasanyan
THE BOUNDARY LAYER OF A TWO-LAYER STRIPE
The article views the boundary layer type solution in case of full contact between the layers for an anisotropic
two-layer by means of the asymptotic method. Homogeneous mixed boundary conditions of the theory of elasticity
are provided on the longitudinal sides of the two-layer Stripe. The boundary layer type solution exponentially
declines when moving away from the edge, while the index of the exponent is determined by the characteristic
transcendent equation.

B pabome acumnmomuueckum mMemoooM NOCMPOEHO peuienue Muna NOSPAHUiHo20 Cios O AHU30MPONHOU
O0BYXCIIOUHOU NOJNIOCLL, NPU NOJHOM KOHMAKMe Mexcoy CAOIMU, HA NPOOOJbHbIX CMOPOHAX KOMOPOU 3a0aHbl
O0O0HOPOOHbIE CcMeulaHHble Kpaesble YCiogus meopuu ynpyeocmu. Ilomyuenvt Gopmynvt 05 onpedenenus 6cex
HanpsiiceHull u nepemewjenuil. Pewenue muna noepanuuno2o ciosi SIKCHOHEHYUANLHO 3amyxaem npu YOaleHuu om
Kpas, d ROKA3amelb SKCNOHEHMbL ONPeOeSiencs U3 XapaKmepucmuiecko20 mpancyeHOeHmMHO20 YPAGHEHUSL.

HanpsokenHO-1e()opMUPOBaHHOE COCTOSIHUE CIIOMCTBIX TOHKHX TeJl, KaKk M B CiIydae OJHOPOJIHBIX,
COCTOWT W3 BHYTPEHHEr0 W THUMA IOTPAaHUYHOTO CJIOS COCTOSHWA. PemnieHne Twia MOrpaHWYHOTO CIIOS
9KCIIOHEHIIMANBHO 3aTyXaeT INpW YyNaJeHWH OT Kpas, a IO0Ka3aTeldb O3KCIOHEHTHl ONpeAenseTcs U3
XapaKTepUCTUYECKOTO TPAHCIIEHIEHTHOTO ypaBHeHus [1] .

B pabGore [3] acUMOTOTHYECKMM METOJOM IOCTPOCHO pEIIeHHe BHYTPEHHEH 3aJadu CIOUCTHIX OaloK.
Tam >xe puBesieH 0030p paboT MO METOAaM pacueTa CIOUCTBIX KOHCTPYKIIUH.

B pabore [4] paccMOTpeH BOIPOC OINPEACICHHS HANPSHKEHHO-IS(OPMUPOBAHHOIO COCTOSHUS B IJIOCKON
3aj1a4ye JUIsi aHW3O0TPOMHOMN TOJOCHL, Ha MPOJOJBHBIX CTOPOHAX KOTOPOW 3aJaHbl 3HAYCHHS HATPSDKESHUI.
OO6cyx1IeHa MPUMEHHMOCTb MTPUKJIATHBIX U ACUMIITOTHYECKAX METOJIOB JIJIsl aHU30TPOITHBIX MaTEPHAIOB.

B pabore [5] mOCTpOEHO pellleHHe TUMA MOTPAHUYHOTO CJIOS JUIS CIIOMCTBIX aHU30TPOIHBIX OAaJIoK.
HccnenoBaHo TmoBeJeHNE TMEPBOTO KOPHS XapaKTEPUCTUYECKOTO ypPaBHEHUS B 3aBUCHMOCTH OT
reOMETPUUYECKUX M (U3NUEcKuX napamerpoB. C 3THM KOPHEM, B OCHOBHOM, CBSI3aHa CKOPOCTH 3aTyXaHHsI
TTOTPAHCIIOS.

B pabote [6] acHMITOTHYECKUM METO/IOM TOCTPOCHO pPEIIeHHe BHYTPEHHEH 3a7adu ISl aHW30TPOITHON
JBYXCJIOWHOM MOJIOCHI, MPH TOJHOM M HEMOJHOM KOHTaKTe MEXAY CJIOSIMH, Ha MPOJOJIBHBIX CTOPOHAX
KOTOPOH1 3aJaHbl CMEIIaHHbBIE KPaeBble YCIOBUS TEOPUH YIIPYTOCTH.

1. Ilocmanoeéxka 3adauu u OCHOGHble cOOmMHOuwlenus. PaccMaTpuBaeTcs BONPOC OIpPEIEICHUs
HaNpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHMSI THMA TOTPAHMYHOTO CJOS B IUIOCKOW 3ajade s
aHM30TPONMHON JIBYXCIIOHHOH momockl: Q 4,y 30< ¢< ,— 1, < v< 3,/ + 1, << . Benuuunsi,
OTHOCSIITUECS K BEPXHEMY CJIOI0, OTMEYEHBI MHAEKCOM (1), a K HIKHEMY cJor0 - uHIEeKCOM (2). Tommmab!
CJIOEB PaBHBI h, a KOOP(UIMEHTHI yNPYTrOCTH alf:(c = ,2:, k - Homep cnos. Koopaunathyio cucrema
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BBIOpAaHHO TakuM 00pa3oM, 4ToObl ock Oy pacmoiaranach MeXay closMu. Ha mpoaoibHBIX CTOpOHAxX
TI0JIOCHI 33aHbI OAHOPOAHBIE CMEIIaHHBIE YCIOBUS TEOPUM YIIPYTOCTH:

O-”)j: )9 up(j: )5 HpI/I y: Z1 >
o-szj: )7 vfj: )9 HpI/I y: - 2. (11)

KpaeBI)IG YCJIOBUA Ha TOpHAX x = )’ [ TIOKa IMPOU3BOJIBHBIC, @ MCKAY CJIOAMH BbIIIOJIHACTCA MOJTHBIN

KOHTAKT, TO €CTb!
u:]= t;D, vpoz );D, J= 5 5 O 7”?, npu y = ): (1.2)

P P2 2
JInst TIOCTPOGHUS MOTPAHUYHOTO CJIOSI BOJNM3M TOpHa X = ) B YpaBHEHHSX Teopuu ymnpyroctu [1,4,5]
clienaeM 3aMeHy epEMEHHBIX

t=c/h, &=v/h. (1.3)
Pemenve nosyueHHBIX ypaBHEHUH HUINeTCA B BUAe QyHKIWH THUIA IIOTPpaHUYHOrO cog [1,4,5]

N L -
RO=5 " "RE & expead (1.4)

=0

v

rae Rp ~-Ar060e U3 Hanp;m{em/lﬁ H HepeMeLgeHHI/I;I HOFpaHCJ‘[O;[.I ~IIOKa3aT€EAb HHTEHCHUBHOCTH, ﬂ = ronst

XapaKTEPU3YET H3MEHSAEMOCTb HaHpHH{eHHO-,H,e(pOpMPIpOBaHHOFO COCTOsIHHA. A}\ﬂ MOrpaHU4YHOIO CAOs,
COOTBETCTBYyIOIIEro Kparo & =), ReA > ). Yucro y  BblbHpaercs caegytomum obpasom [1,4,5]

X, =Y am Harpsi:KeHHH, X, =X+ am repeMelleHAH.

[MoncraBus (1.4) B ypaBHEHHs TEOPHM YNPYrOCTH, MpeoOpasoBaHHble 1o (opmyne (1.3), ¢ yueTom
BBIIICU3/IOKCHHBIX 3HAYEHUH J , MOIYyYUM CIEOYIOIIYI0 CHCTeMY OOBIKHOBEHHBIX IH(depeHnnanbHbIX

YpaBHEHUI

- dofeee T

— lo;é"“(j — - é'/: )
g

- dofee T

— lo—xfp’sz(g —+ yp—é’/: )
T a (1.5)

- l”p(S"é/ = llf ks"é/ + 1y O-h"é/ + L O-h g
du("‘i ) .

o - 1lv (S 'g = 116 "g + lze "g + leﬁo-h g

dg -

vyt g ¢

=1 $of ¢ ol v ilo g

PemmB cucremy (1 5) nony4ynm

ks ks
o 6O 1 d? o, ) 1_d0'yp

B

oS Fae v T i ar

ks | %D
S _/a“jd ol cf ) al_éjda \
u, -= T 4 + ) o+ FER (1.6)
\ 4 g )
[ a©Od*c &2 ] dofd L@ 2a€d% sj\
p €I —;_,_ ‘é]_,_aé((),i w +“26 o sy
i’ \ A dg A dS A7 2 d§ )

rae o - ONpelensaeTcs U3 ypaBHEHUS
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\d4 S (C‘d U ',s/ \\ d J Y,S:
all ? A 16 + & ~+ auf//l dé’ +
N (1.7)
4o - ~
+ A Le—— 7 tapd v o=,

XapaKkTepucTUYECKOe ypaBHEHHE, COOTBeTcTByIomee (1.7), B 3aBUCHMOCTH OT KOI(p(PHIHUCHTOB
a f‘, MO>KE€T MMETh KOPHU CIEAYIOMMX TUIOB [1,2]
a) =+ 0O) +p ,+p. B) ¢ [
B cmiy oObemucrocTd COOTBETCTBYROIIMX (OPMYyN, B JalbHEHIIEM OrPaHHMYMMCS PAacCMOTPEHHEM
JBYXCJIOMHOM MOJIOCHI U3 OPTOTPOIIHBIX CJIOEB (zlgjz aféjz ).
2. Opmomponnas 08yxciounas noioca. PaccMoTpuM ciydaii, Korjaa
Ak «? <
o= 6 ’a1 lall%zzj— ).
O
a
2
Torma ﬂ = ey
ay
OTHM KOPHSIM COOTBETCTBYET CleIyIolee PELICHHE ypaBHEHHA (1.7)[1 ]
o 5 = @O+ 39 ¢ Sosap L+ C 0+ DL §inaB, g 2.1)
B(2.1) 4%2 p< 2 c<€ 3 p%s_ npous3BOJbHbIC MMOCTOSHHBIE HMHTEIPHUPOBAHUS .

[To popmymnam (1.6) BEIAMCIHM 3HAYSHHS BCEX HaHpiDKeHI/Iﬁ Y TIepeMeIIeHUi

o “I= B cosif £ A¢ j+ — B CcosAp L - —6’ sin A8 & ] y GO
J
)
-B sin/”tﬂv;’C"SL L /1 8 cosiB L-p g,“l)f’sjsin;tﬁﬁr )G

:s . ,Sj P o ,Sj

L (2.2)
), " L. 1 e
+ B cosAf SC 2+ B TcosAp I+ qu/w_;r )«
L J
u €= ! 1|/ﬁ, - llz’josﬂﬂ *A(3/+ Q - :é:;’:osiﬂwgﬁr “ ,B sinAf 7 ]; €2y

" /1
l ¢c LS €D r aanj L.l ec ] D
+/{‘11'ﬂ.. - ’12’/Smﬂﬁ_,: c* )+L_ Tﬂ COSAB I+ j‘uﬂ - ’12 ;’mﬂvﬂ F )

p €I i< a$p +a&p +alp jlnﬂﬂ L4924

p
~N 1 h .. s
P —a-af Sosap 4 al B vaSp valp §sindf g (B
6 B~ 188 — &P Sosip £
e
6 - ’12 - ’“ﬂ é’vOSﬂﬂ //'*' (alfﬂ - ’12 - lss'ﬁmﬂﬁ f > €2

Y IOBNETBOPUM yCIOBHSIM TOJMHOTO KOHTakTa (1.2) HEM3BECTHBIE BEITWYHMHBI C BEPXHUM HHAEKCOM 2
BBIPA3WB Yepe3 BETUYUHBI C HHIEKCOM 1, morydnm:
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€= 46D
BYI= B¢y ;4 0
CeI= (. cCy %%3@, (2.3)
D= (2442 ;, D¢
rie
k, = 71? P - lnﬂ - 1121" ZO’ k, = anﬁ
2a11 ﬂ a11 IB
k, = 3a$p — 191 1§ B+ 1P 1P (2.4)
3 2an ﬁ ’ .

k, = 111ﬂ - 11(23 16(6) 111 ﬁ’ + 11§j+ zé?ﬁ,

2a11 ﬂ )
ks = 3a11 ,3 - ’11 ﬂ + ééj"' 16(6]_ llfj_ l(,?ﬂ

2a;-p.
k, = 3a11 ,B - »anﬁ + 11(23+ 3 O_ tlfj 166].

2an ﬂ

YIOBIETBOPUB  OMHOPOAHBIM  ycioBusM  (1.1) MOMy4YrM  CICAYIONIYIO CHCTEMY OJHOPOJIHBIX
areOpanvecKuX ypaBHEHU OTHOCHTEIFHO HEU3BECTHBIX MOCTOSIHHBIX 4 ¢ ) B&) €¢I p s

A(‘S)cosz+B(’S:;’A cosz+C(’S]sinz+D(’s:§ sinz =)

A“Lcosz+ B § zcosz+ !¢ sinz >+C(""%sinz+D(’S: § zsinz— !{ cosz ; )

AC Bm*2 cosmz+ 6, - B mzsinmz +B(’ 4.8 +k, B 7 cosz—

—k,f { mzsinmz j—C(’S‘ %4+ﬂ_ cs/mzcosmz—k4m Z'sinmz i‘ (2.5)
+DC- BB ¢ mzcosmz+k,f & sinmz =)

A(’S:k%}’l’lzZzCOSI’HZ-i‘ Gk, — B mzsinmz +B‘Y 4k, +ﬁ ‘o 37 cosmz—

—kyf 5 mzsinmz +C‘s rézcosmz k,m*z*sinmz +
G _
+ DY BB L mzcosmz+ kB L sinmz =),

rIe

z=8;4 m=—="=, mz=%; 1 (2.6)
OpHopoziHas cucTeMa ypaBHEHHiT (2.5) OyaeT HMMeThb HETPUBHAIBHOC PELICHHE TOJIBKO B TOM
cllydae, KOIZa €€ OIpEJeIUTelb paBeH Hymo. IIpupaBHHBAas ONpENCIHTENb CHCTEMbl K HYIIIO
MMOJIydYuM TPaHCUCHACHTHOC YPaBHCHUEC
b, sin2zsin2mz + b, €0s2z + :082mz _+b,zsin2z+b,zsin2mz +b,z° =), (2.7)

OTKY/Ia ONIPEAENSETCs Z , CIEA0BaTeNIbHO U A . 31ech
b= 3 €k, + kg+ 5 r b, =283 3 €k, — ky 1
=-p (. &+, b,=- P €, + k, 1+ b, = Ve k.m
TpancrienaeHTHOe ypaBHeHHE (2.7) WMeeT OECKOHEYHOE MHOXKECTBO KOMIUIEKCHBIX KOpHEH .

Hac wuHTepecyrOT TOJSBKO KOPHHU YAOBJICTBOpSIONIUME ycioBuio Rez > ). Perienue TpaHCICHICHTHOTO
YPaKHEHHSI MOXKHO HAWTH YWJICHHBIMU MM aCCUMIITOTHYECKUMU MeTogamu [1,3].
OTMETHM, YTO JIUIS OJHOCIIOMHOM IOJIOCHI

ﬂ,:ﬂ,:ﬂ aij(j:aij"zj’é/,:_g,: sky =), ks = ks = ke=),k; = ,kg=),
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TpPaHCIECHICHTHOE ypaBHEHUE (2.7) ynpoinaercs u umeeT Bup [7].
cos2pA =)

Tak Kkak ompenenuTeNs OJHOPOAHOM CcHCTeMbl (2.5) paBeH HyIIO, TO BCE HEHU3BECTHBIC
BETMYMHB MOXKHO BBIP3HTH 4Yepe3 ONHY HEHM3BECTHyIO, Hampumep, depes D -,

o 353:1— A +\ CSosAB L+ A+ 3inAp L B

o0

Sl BN P e Y]
o= <= \ B cosAB [+ \ =B ScosAB T — =B sinAp ] -
A L A J
‘) 17
—\ B sinAg T+ 7 B cosAf ;=P SsinAf 7 N2
L J
o 2= L \ B sindf T+ \ 3( —c0sAB LB TsinAp L ,]r -
’ A (4 J
) 1 . (2.8)
+\ pcosAB T+ P TcosAS T+ /{qin/iﬂi . N €2
L J
- (1)
= W Q“)ﬁ + 1 josﬂﬂ +\ ﬁ g - lfygsos,w,n QB sinap ,l s
( a® ]
+ A —Qm — D SinAB T+ — “NLB 0sAB L+ Q“) — 0 &sinap p 09D
L J

1 .
v:’sjz A_rA 2 — VB + )8 + B E1nﬂ,ﬁ_§’+

1
LS - S0s T LB i 0 Snap g

6“> — 0B — 0B JosAB L+

- 1 1 -
M M M ~ ) 1 M Cs_
‘ — 1, B = i ﬂ;vOS/lﬂ_ + _(an Bo— 1y — g ﬁm/‘tﬂ "
B OKOHYaHMHM OTMETHM, YTO B Ciy4ae  peIICHHH 0) ¥ B) XapaKTepUCTUYECKOTO YypaBHEHHUS
COOTBECTBYIOLIEE YpaBHEHHIO (1.7), HanpskeHne o | &5~ onpenensiercs o Gpopmynam|1,2]:

a) o ¢ = 4 0 AB,C + 3¢ Kin B, & + T kosAp, kg+ D¢ XinAB,,¢ (2.9)
af»‘ig‘ 1€ ha, A8 cosAB, & + 3€ Jha, A sinAB, &

(2.10)
s %hak AgsinAp, & + D€ %hak A& cosAB,. &

6)

Haiinennoe B pabote perieHue TUIa MOTPaHUYHOTO CIIOS BMECTE C pellleHHeM BHYTpeHHeW 3anauu [6],
MO3BOJIIIOT 00JIee TOYHO YAOBJIETBOPATH yCIOBUSAM Ha Topuax. COnpspKeHUE STHX TUIIOB PEIIEHHH MOXHO
OCYIIECTBUTH OJTHUM U3 CIIOCOOOB, M3JIOKEHHBIX B [1,8] .
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NSk 513 Unpplilannpljugh nuouarfurn s Ulijenppljoar

WU LB SUUUYSY UD 6O PUQUOUL UL
NULSEOUGOR YBOULGNSUL

Quymtli UAULCL3UL

Lwhmh puplp,. hwdwlgywo  phposachoadioé gunnlinglp,  Glpgoyay L wpunqoyuwy  aanmiplipbilip,
mwpowrjuré wpunnllpalp, alipgojury gjurt, wpmuwqdyuy g, alipgdyuy qnibny, alipgdyw] pnipg, alipgdyur fné,
alingoyuy wphqulw, wpnwqoywy wphquw:

Kniouesvie cnosa: cosmewennvie 2eomempuieckue Quaypbl, GNUCAHHbIE U ONUCAHHbIE QUIYPbL, NPOCTPAHCIMEEHHbIE
ueypel, enucanHblll YUIUHOP, ONUCAHHBIL YUTUHOP, BNUCAHHBIL WAD, 6RUCAHHBIN NUPAMUOA, SRUCAHHBIL KOHYC,
GNUCAHHDBILL NPU3MA, ONUCAHHBIL PUSMAL.

Keywords: combined geometric figures, inscribed and circumscribed figures, spatial figures, inscribed cylinder,
described cylinder, inscribed sphare, inscribed pyramid, inscribed cone, inscribed prism, described prism.

I'. Apakensan
34/JAYH O COBMEHIEHHBIX TEOMETPHYECKHX ®HT'YPAX

B obvunoti  orcusnu  wacmo  6o3nHukaem  HeoOX00UMOCmb  0003pemb  maKoe  3AUMHOE  PACNONONCEHUE
HNPOCMPAHCMBEHHBIX Pu2yp, NPU KOMOpoM 0OHA U3 HUX codepoicum Opyeyio. B uacnocmu, 63aumHoe pacnonodcenue
maxux 08yx Queyp Kax 6NUCAHHbLE U ONUCAHHbIE Puzypubl.

B cmamve paccmampusaromes 3a0auu 0 cosmeweHHbIX ceoMempuyeckux ueypax, Komopsie 0002awam 3HaAHUs
VUQUWUXCA U pA36UBAIOM UX NPOCMPAHCIBEHHOE NPe0CmasieHue.

G. Arakelyan
TASKS ON COMBINED GEOMETRIC FIGURES

In everyday life it is often necessary to observe such mutual arrangement of spatial figures in which one of them
contains another. Especially, mental arrangement of the two figures, as inscribed and circumscribed figures.

The article deals with the tasks on combined geometric figures which enrich the knowledge of students and develop
their spatial representation

Unopywr [ywitipnid hwowju whhpwdlpmnygeimé b owonwewinid phinwplly tmwpaowdjuré - auunmllinGlinh
wybighup thnfumnuind  puuardnpywonygyniaéalin, npnbgnid Gpoabghg Jliip npnpwlh dhny  wppniGalpdnind” F
Unmunind [und” wpopmonnd Foodimap: Gpine - quonlilinliph aynahuh shnfumpopd pouadnpguongayant
dwubiondnn nlivgp bé Glingowo b wipmnwqowo wyunnlin&linn:

Sopywonid ghnwplynn o hadwlgduo pipasudhoalio s gannlilinlinh Jopaplppang Jobanhpbalp, npnép
hwpummgbnud B undnpnnb&liph ghnlihpalipp, qupquiginid  apuwbg mwpmowdmé  wumllipugnidalipg ni
Ipladdranniaym Gabpp:

Gnpogwluanid hwdwju wuhpudynniemt  wowgwunid nhunwnlli] mwpuwowuy wuwnljtinulinh
wjuyghuh  thnjuwnuwpd puuwdnpuonyeymutlip, npnugnid wpwbghg  dbyp npnpuh dlng
uupnigwlynmd t dynunid Jud qqupmawnd £ djnup: Gpine wqunlbptiph wynughuh thnfuwmwpé
nuuwynpjuonipyuy dwubunnp pligp Go gbipgowd b wpnwqowd wumnbipttipp: Snpouwljuund
wynwhuh wuwnltinuiph Jipwpbpuw) hwinhwnd G0 poquuehy uunhpubp, npnup punhwanip wodundp
wuJuwund 6o uéipapblin hanlaligdwo Uphposarchoardioré qunnlflipblinh JGpaplppog

Bplpuwswthwljug gqunjtiptliph gunlipnoda mah ng Jhug@ gnpotauy, wyil numgnnuijut Jto
wpdlip: Fpwug dhongn] hwpunwunid Gu undnpnnuliph  qhwbijhpubipp, qupquunid Gu  Gpwg
nuwnuowluwy wunipugniduint n Gpbwfuynyeymuatipn:

Onpép gnyg k tiw hu, np hudwljgude muwpuowljuwy wuwmnbiputiph Jipuptpgug punhpbbp notijhu
unynpnnubipp hwanhwnd G4 ndJupnigymisbiph:

Undnpnnuliph qquith dwuh dnin wapwduwpun G qupquguoe tnwpuwowljw wunipugnidubinp,
nph htnbwrupny upwup weweumpuo uunhputipp (motGhu ey Gu i hu §noghn ujuwabip:

Onpdp gnyg L wwihu, np wdwq nupngh wywltipmuliph qquih dwup smulit wuhpuwdliyn
qhwntithputip b jupnnnipgymiautip hwdwlgws tppuwswthwlwy wunltipuiph Jipopbipw] uaghpbp
ot hurdwp: Uyu mbivw@lpniuny, qununid Gup, np ntunighgp wtitnp & hwdwupguo wpjutnp
upuwiljipnutiph htivn, npuytiugh nuwuwuandwa gnpopupugmd wuwnlinutiph wumnbipnudubipp (hobi
huwnuwynpht surth nhinnnujuiy, d§2qphwn nt wung:
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Nulwljgyurd fuunhpubin qunh b qruth Jopwpbpuw): Swiwlgdws tppuswthwljwy wuinlipubph
Yopwpbpuw) [uughpubiphg wewdt] ndduwp pdpoubijh Bu qunh U pwquwuhunbph  Jipwpbpng
hudwljgquwo uunhpulipp: Cuwnn Ubp nhunwpnidutiph qunh U quwuh  Jipwpbpun  hwdwlguo
[uanhptliph modwy dudwuwl, wdlithg wewe wuhpwdlyn b aipdmol qunhu ubipgot] quuo U
qluwuhu ulingot qniun huljugnieyniuubpp:

Quuitip nsynud Foqbnht  Glpgodmo  (qmitpp’ quuubhé  wpnmqowo), el quuith  hhdplph
znowtinqolipn wunnlproind” b @énughé Jwlilinlngshé (04.1):

unhpotip (motiint pupugpnid undnpnnttipp whwp b 4fuwwnmh mubtwy, np jnipupwugnip qruth
Quipbh £ wpuuqotip gmun: Upnuqowo qunh Ghuwnpnup quuth pupdpnipyua vheuwllimu t, npp
hurdpujund £ quuth wrwugpuyhu hunnnypht wpnuqowd ppewuwqdh §hunmpnth hiin, pun npnid,
qunh zwnunfhnp hunjuruwn E wyn 2pgwiitgdh ywnunjnhu:

Gpll qunh pwnwdhnp wywuwlbup R-ny, quwbh pwnwdhnp 7-ny, hul pw pwpépnipyniup’ H-nd,

www AOO,B -hg Junwuwyp'
2
R = / r2 + (g) :

Quifipp fnsynnd I quubha Glipgowo  (quuuan’ qanhé wpnwqowo), bpl quuiah hhuplipp L pninp
otpstlinp pupurthnnd it qnibigp (uly. 2):

Quwuhu qmun alipgotiin hwdwp wohpuwdbyn bt b puduwpun, np quwup (hth hufuouwpolnnd,
wyuhtpy’ H = 2r, (R =1): UlipgdJuwo qunh Yhuwpnup quuah hhdpbph GGanmpnaatipp dhugunn
huwrinuioh dheuwljfitnt t:

Nunhp 1: Sunht 9lipgoJwo £ quut, nph hhuph pwmwdhnp hwpowpbpnd b popdpnipyuut wyawbu,
husutiu m:n: Gulip wyn quwuh phd dwlbplnypeh dwlfbpbiup, Gel qunh dwlfbplnygph Jwlinbup
hwduwuwnp k. S-h:

Lmomd: Y“hgnip qunht Gbipgodwo k qrul (ul.1): ‘Lywuwlbup
qunh wnunjhnp R-ny, qluuh hhdph pwowdhnp 7 —ny, guuh
puwpdpnipymup’ H-nyd, qluuh 1phy Jwljbiplingpeh Jwitptiup’ S g Y
Mubup

Sq =2nr(H +71):

_m

Cuwn wuydwh, % = , npnlinhg

H=> (1)
Sgl — Zﬂrzr(nm+n): @)
Cun Juunph wuydwih qunh dwlbplnyph dwllpbup Yihuh
ay. 1 S = 4mR?, npunlinhg
Rz ==, 3)

41

Swbiing BA; wpwdwqghop, BAA; nignuulpm Gewblpming Junwiwup BA12 = AA12+AB 2
Guud
4R? = 4r? + H? . 4)
Suwzygh wnuling (1) b (3) wnusnipymiuubipn, (4)-hg fmubuwop
2..2

S ner
4'—=4T2+—2,
41 m

npinlinhg
2 __ sm* |
T m(am2+n2)’
Uyuughund,

- 2Sm(m+n)
A am24n?

. 2Sm(m+n)

Nurnwufuwu ey

Nunhp 2: Sunht wpnuqoduo £ grut: Snbp apwug dwljliplnyptiph dwljtipfutph b owduubph
hwpwpbpnipymautipp:
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Lmond: hgnip O Ghunpny mi@bignn qunht wpnwqoduo k. qrut
(uly.2):
Bupunnbiup qunh pwnwdhnp  hwwuwn tSR-h, qlwuh  hhdph
sunuhnp’ 7-h, pwpdpnipymup’ H-h: Swpdbup S—g hwpuwpbpnipymup:
i
Miubup'

Sy =4nR?*,S, = 2nrH + 2mr?:
Pwuh np qunht wpnuwqoduwo b quui, wyquw R =7r U 2r = H:

Stwnbiwrpup,
ay. 2 pn
Sy=4nr? , S, =4nr?+2nr®*=6nr*> U
S _2.
Sq 3
v,
Npnphup V—q hwpwpbpnipyniap:
%
Mubup’
4 p3_% 3
Vq =-nR> =-nr>,
3 3
V,, = nr’H = 2mr?,
v,
npbidu V—q = g :
% X
Nuwunwujuwy' - :

3

Nufuljgyurd uanhpatin guah b wphqiuyh Ypwpbpywg: Uyu whwh pughpubipp (mobine hwdwnp
unynpnnubiphtt wdtithg wewe wuhpwdliyn £ hdwuw) quuuht alipgoti] wiphquw b yphquwyht utipgoty
qlwt  hwuugnipymiuubpp:  Uyn  huufuognieymoubpp aipdmoliim popugpnid  undnpnnuiph
gnigumpynid G wyurnpuumnh qowqnlin:

Dppquts Gnsynud [ quutihés alipgodwo (gquitip wphquugha wmnwqowo), bl wphquuyh hiplpp
alingoywo i qpuatih hhupliphé:

Fwuhy ubipgoyuwd  wphquugh (wphquuyht wpnwgoywd giuh) Jupwpbpuw] uaghpbp (notijhu
unynpnnubiph nywnpnipyniup uitivnp t hpodhply npng thaunbiph Jpoo:

Uuwlu, unynpnnubiph htin wlivp £ wwpqlp wy hwpgp, pb judwywluwy wphquughu Jupbh |
wpynp wpnuqol] quut: Uyn hwpgh wwunuwujuwip wnwhu Eohbnlyuw) pbnpbdp. «Qpugbugh
uphquuyht wpnwqoyh quut, wuhpwdliyn § m puduwpupn, np wyphquuw@ (hah ninhn b pw hhdphu
huwpunp [huh wpuuqot ypewwghd»:

Undnpnnulipp wiwp bt pdwiw@, np guiuguwo Juinuwdnp b ninhn Grwulpm@ wphqdugh
htwpunp E wpnuqolip qquy, b np quuht abipgdodwo wphquuyh jnipupwusnip nnduwghs Gnn
qluth Ynnuuwyht dujiplingeh hurdwp ounpn k:

D, Quuap  nynnd L wphquught abpgodwo (wphquwi® qutha
b o N o). ol g Hulplnp Glngouo 0 upfquih b

! 5 7; G NMphquuyht quut atipgotiint hwdwp wahpuwdbyn § m pudupup, np
\—) ik, wphquwi thuh ninhn U apw hhuph htwpunp (huh Wtingdti 2pgwuwgho:
' Unynpnnulinp qjuwitht wpinwgowd wphquuyh Jipwpbpjwi juinhpubliph
Mot hupunipny@ npnuliint pupugpnid hwdwju hwpyh st wninid npnp
wihpwdtyn thwuwnbin: Ujuwbu, ophtwl, Upwbp wumbumd b wyb
hwuqudwypp, np quwuht wpnwqodwo wphquugh  jnipupuwygnip
nnuught thun pnputhmd E quth §nndaught dwliiplnyep, pun npnud,
ynputhdwd ghop wyt ounpny £, np wugunmd £ wphquugh hhdpbph
hwdwwuunuwujuwt  nndiph U quwih  hhdplph  hwdwwuonwujuwt
nnuliph U quutuh hhdpbph 2powtwqotiph ynpwithdwa fhntipny: Uuduon
wwpqupwabup Juunhpubinh dhongny:

unpp 3: Spwth hhdph ywrudhnp hwduuwn 7, hul pupdpnieynip 57 Guwiht wpnwqoquo
punwalnm@ wphquw, nph hhdpp 2Gnuwalyma b oudup hwpwpbpnd £ quuth owduih, husutiu 5: 7:
Gl yphquuwyh b walmawqoh uyt hwnduoh Gpliumpniyeymbn, npp qunudnid £ qputh alipund:

ay. 3
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Lmond: DF -p, npuyliu ABCD jlinualywy pupdpnipymy hwduuwp £ alingowd ypowiuwqoh
npwdwqohy, uyuhtpt DF = 20K = 2r (u.3):
Uywuwlliin £DCB = a, ADFC-hg §mubuwi

DC =——,
sina
niunh
2013
Viypn=BC - DF - CC; = .
huly
V, =5mr?:
Cuwn wyuydwuh
20-13 3
—:5nr° =51,
4 sina
Nnphg sina = o

htimbwwliu cosa =§ L DC = 52_1*’

ADOC g OC=DC-cosS == |2 = 5.7

UL AC =2V5-r, huj AACC, -hg ymabawap

ACE = AC? + CC? = 20r? + 2572,
AC; = 3/5r:

Swabtind E;N||AC, E;K;N L AC;C tonwulmuuliph adwunmpymuhg ymubitwap E;K;: AC; =

E;N: AC Ywu E;Ky:3V5r = 2r:2v/5r , npntinhg E; Ky = 37 :
Nuwnwufuwy 37 :

Nunhp 4: Qquuht afipgouwo £ unpuuwpn wyowbu, np opoo wupmuowqoh duypuljfitnbpp
hurdpufunid Gu quuh hhdpbph §Guwnpnuabph hfinn, hul dbwguwo pninp ququptlpp qunudnid Gu
nnutught Jwlbplnyph Jpu: Qwnul] quuoh phd dwlbplngph dwlbpbup, Gel Junpuwuwpnh

wlpmawqowyh hwwnnyph dwltiptiuvp huwuwnp £ S:

0, Lownud: UywGwlitp 00, = h, AF =C0 =71, AB = a,A0, = a2
LA huj 00, = av3 , npuytiu [unpuwnnh walpmuwqgho (Wf.4):
S=A0-40, = a*J2,
el s
‘ B\:'i‘ . »=‘ nphg a? = ik Ujnwu nnuhg

2 S _ 2% _aNINZ _ S\Z

h-r=S5 Qud rt= == . 5

— 2 2y — 52\
Sp = 2nrh + 2nr —2n(rh+r)—2n(5+§)_

= 2n (s +%7) = 223+ VD)

Nurnwujuwy’ 27115(3 +\/§);

Sudwlgquwd uunhpolip Ynvh b pmipgh  YUpwpbpwy:  Uju nhwh uanhplblipp niotint hwdwn
wuhpwdbywn k oqunby Ynuh alingoty pnipg b pningh uingot] §nu huwrujugnipymuuphg:

LPnipgp fnsynud F néapé Gbpgodwo (Unbap’ pmipghé wpnwqoywo) bl Gpabg  quiquisilinn
hundpélfannd G, pulf pnipngh hhupp alingoyuwo F nép hhuphé (44.5):

Uyu vwhdwunidhg htimmbnud £, np §noht @lipgowo pnipgh jnipuwpuwysnip §nnduwght §nn §nuh
ounpn k: Gl §nuhy alipgowo b pning, wuqu upw@g pupdpnigyniualinp hwdpufuncd Go:

unhpatip ;motiint hwdwnp undnpnn@tipht wihpuwdlym t hdwaw awl htinmbyurn plinptidp. Opugtiugh
pninght wpunwqoyh ny, wuhpuwdbin b m pwduwpup, np pnipgh §nndouwyht §nnipt mubwy
hwuuwp Gpljupnigynmuubny:

Unép [nsynid F pnipghé alingoyuo (pmipgp’ nthé wpmwqoywo), bpli fnah U pnipgh quiquisélinn
hundpélfannd G, puly nih hhdpp Glpgoduio I pnipgh hhuphé (4.6):
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Uyu vwhdwanudp uipdniotinig htitnn undnpnnbipht wtinnp k dwunpuguli] htinbyu) pinptidvhy, npp
[Quiplinp £ fuunhputip jnofnt huwdwn:

©tinptid: Npwbiugh pnipght hwpuynp (hah atipgot §ny, wihpuwdbyn  m puduwpup, np pnipgh
hhuphu huwpuwnp (huh Wlingoti zpewwghs, hulp pningh pwpépnipeyu hhdpp (ququieh oppngnuu]
wnnytljghwt) (huh wyn ppgwtuqoh fuunpnup:

U'wutwnpuiugliv, jnipupuwygnip Juunuwdnp pningh Juipbh £ utingoty §na:

Untht wpnuwqowd pnipgh jnipupwugnip §nnduught ghun  pnputhmd EoGpuw nndaught
dwlipnyep 0unpnny, npp dhwdwdwuwl wyn Inndawiht Shunp pupdpnieymos b wigumd L
pnipgh hhdph hwdwwuinwujuw@ §nndh b §nth hhudph ppowuwqoh gnputhdw fhnnd:

unhp 5: 4nuht abpqowo . SABCD punwlymy pnipgp, nph hhdpp ubinuw £ (AD||BC): <uynuh L,
np £BAD = 60°, BC = 3a, AD = 8a: Qwuily nih Gnnuauyght dwlliplnyeh dwljtiptiup, Geli pnipgh
pwpdpnigyniup hwjuuwp £ 7a :

Lmonmud: Pnipgh hhdpp hwuuwpuupm@ uinwé £, npndhbml wyt wipgodwo t 4nuh hhdph

nowuqohu (ul.5):
s Swgbing BK pupdpnipymap ABKA-hg ymubiiwip
' AK = AD=BC _ 5a
2 2
Py AB =X =5q.

€0S60°
Oquytiiny Ynuhuniu@utiph plinptivhg AABD -h dlip
BD? = AB? + AD? — 2AB - ADcos60° , BD = 7a,
nphg htinn oqundliing R = 255200 pwawdlhg qunwuwup R = e
ASOA -hg, pun Mynipugnpuuh phnpivh nigbibwap
SA% = S0? + 0A%:
2
_ e (7Y _ 1salE

SA—\/(7a) +(\/§) =202

Uyanthtitnl Gnuh §nndawyht dwlliplngeh dwfbptiup §ihop’
2

S=nR-SA=98"-:

al

2
Nunwufuwy' 98 % :
Qpuljwunieyniu
1. lapurus N.®., I'onyOeB B. Y. ®akynpratuBHbIHM Kypc 1o MaTemaruke 11. M., 1991, 383 cr.

2. Guphght b.$.: Gpjpusuthnigyma 11 ptwughnuwduwpidunhljulut hnup: Gplw, 2009, 111 te
3. Guiphght b.$.:Gpjpuswthneynia 12 puwghnuduweidunpljuljut hnup: Gplwb, 2009, 160 te

Stintiynipymutbp hinhtwlh dwuhb.

Guyuwuli Unmplipwt - Gniphh wkpbuninghwlwb hwdwjuwpwiuh SS b phwqhnwlwub
wnwpluubkph wdphnth wuhuwnbun

E-mail: era88@inbox.ru

<nnudp nuguignpnipud k Gpwp uwdnpli udpugpulju® §nighugh winund, . g.p., 3.2, Uwhwlywin:
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NSh518:517. 944/.947 Ghpwnalioé Jugelidunmplyor

4 6MuUJ NN SUNNGNh UGoN Y AUSRUUSHPU SNRUESPULEND
Ub 0'uSMMhE3UL UUUDU

Bmph YU PUBUL
Lutimh prelp. Jipewynp wwwppliph dbpnn, guwig, puqhuught $pmuljghwabip, funp we Junp puqiwunuwyhu

[nwgniialin, Gunipd-Lhnudhih uanghp, pdught hwyJuny:
KJllOlIEBble cioea: MCTOA KOHCUYHBIX 3JICMCHTOB, 633I/ICHLIC (byHKIlI/II/I KyCOYHO-ITOJIMHOMAJIbHBIC BOCIIOJIHCHUS, 3a/1avda

[Itypma-JInyBuIis, YUCIICHHBIC PACUCTHI.
Keywords: finite element method, basis functions, Sturm-Liouville problem, numerical calculations

10. laoasn
06 00HOM cnocobe 6vi60pa 6a3ucHbLIX YYHKUUIL 6 MemoOe KOHEUHBIX IT1EMEHN 08

Boiiu nocmpoenwvt koopounammuvie yHKyuUu KyCoUHO-K8AOPAMUYHOLO B0CHOHEHUs 05 pewlenust 3adaqu LLmypm-
Jluysuna memooom Koneunvix snemenmos. Ilonyuennvie pe3yiomamsl NOOMEEPIHCOEHbl YUCTEHHBIMU PACYEMAMU.

YuDadayan
On a basis functions selection of the finite element method

We construct piecewise quadratic basis functions to solve the Sturm-Liouville problem by the finite element method.
The obtained results are confirmed by numerical calculations.

Cinmp-Lanufhyh Jubmph Jlpouninp wmwppliph UGenpny oty hadwn upnigyad G4 innp we fumnp
punmlniuanhl (pognidalinh §nnpphbannaliot priblghwélp: Unwgdwo  wpgmibpalipp hamnoanngwo bé

puyhé hupJupliabpny:

Unynpwpwn Jtipgudnp viwppbiph dbpnnnid (JSUY) npugtiv fnnpphtwnuwgh@ pmaghwatin Jipgund
0t qunp wre Junp qought $muljghwubin: Uyu wpumwnwopnid  GUuwemglivp Juinp wn Guinp
punwlnuught pwqhuught pmufghwulin b gnyg Juwup, np Unnwdnp Monwdp Unyu eyny
w@huwywibiph plwpnud Yihah ng Whuys wdbih G2qphu, wy) Swl wylih oopl:

Nhuwnpbup
-2 [ ()2 ) b = (). 0<x<l (1)
unynpuljut nhpbpbughurn hunluluwpnufn
u(x)=u()=) (2)
tigpuyh@ wuydwutlinng, npintin
p(xX)=py >, q(x)=), Fe (OD: 3)

Uyu bgpuyht uunhpp wupg, puyg pufwlwiwsw pnjwinwluihg ungl b wtith nddwnp
Jhpwnwljuw@ uunhpuliph hwdwn. ophuwy, uyt aqupugpnid b wuhwdwutin dnnnud 9ipdwunhdw@h
pup junudp:

Puquuuunlitp (1) hwjuuwpdwy Gpne §nndp juduoyoljot g(x) e w(;; 0,) pmuljghuyny L
humnbigpbup

4/, )—\- (x)dx+jz(x)u(x)g(x)dx—jf(x)g(x)dx
3 dx \ dx )’

Unwightu hﬁmﬁqulmd Juuwpling L[ululipm{ hawnbignmid b oqmtﬂilnq (2) yuydwuatinhg
Quunwuwup

1 1
[o@u 0g' 0+ 1x)u)eE) = [fx)g(xdx (4)
0 0

huwmnbigpur unyunipymiup:
Uwluyy h wwpplipnigymu (1) hwduwuwpdwb, nph mondp  C9(0,1) wwpwonmpeymuhg b, (4)

unyunpymut hdwun nmuh w(;; 0,))  wmwpwonpyuy $muljghwulph hwdwp: Nwwnmh Jupbh L wang
odwt wy] vwhdwanud, wytijh pny) duwlipudondp:
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Uwhdwiunmdl: u(x)e wg; (0,)) pmafghwt Yngdmd t, (1)-(2) tgpuyh uanph punhwipwguo monud,

bl wyu purjupupnid k (4) hunbigpnur nyunigyuup, juduyuljuu g(x) e wi0,1) pmuljghuyh hudwp:

Npubiugh qunatitp (1)-(2) uunph Unnwydnp monudp Jipgwdnp wiwppbiph dbipnnny [0,1] hurndwon
wnpnhbup qnyq pYny hwduwuwnp dwuliph 2=/2N puyny, pudwudwu JUnbpp tpwiwlbup x,=nh,
n=0,1,2,....2N:  UpJwd [lwmliphg xp-u0 U Xpp Juwoduwubtp uvwhdwowht hwignygulin, huf
duwguoutinp alippht hwugnygubp:

Udbtu h abipphtt hwugnyght hwdwwunuwujuwunipyuy Ube nubiup vh $muljghw, npp Juinp wne
[uinp puwrwiniuught b, pun npmd wyn, pnijghwbipp hwiwwmunwujuw hwugnygnid pagmunad Ga 1
wipdlip, hul] vvwguotlipnud” 0 wipdtip: Uyn dmuljghwitipp juuduwubiup pughuwyhts $niaghwatin:

tuwn hurdwpny ulippht hwugnygubpnid puuqhuwyhu $niulghwbipp juuwhdwubup htnbyu Gopo

( 0, X<Xy,,

| £-x,
_ _ 2n+l _~
gp,,w—l(x)_ |1 h2

| 0, X>Xy,,0

npinlin n=0,1,2,...,N-1, hul] qnyq hwdwpny ubippht hwugniygubipnid puqhuwght $muljghwubintt mubv
htinlyur] wmbupp

x2n =x= x2n+2

( 0, X <Xy, 55

| I TP

!1+3€2hx2n/+t2;in/, Xy ) SXSX,,,
¢_.J(x) = ~ 2

| 3‘_'x2n, f_'X‘Zn/

| 1- o + T Xy SX < Xgpu0s

IL 0, X > x2n+2’

npunlin n=1,2,...,N-1:
Uowbglind »»  (x) b o (x) dmufjghwblipp hurdwwurnwujuwbwpup juinwwup

I[ 26 0, - X<Xy,,
B x2n+l -
D (X) = | - h2 5 Xop sxs Xon+2s
L 0, X > Xons2s
b
( 0, X< Xy, 5,
I 3 f B x2n :
| 2—h+ h—, xzn_z ng.xzn,
q)_..‘ ()C) = 3 t _ -~
I_ + xZn _ <y<
| h T T Xon SXSXopins
L 0, X> Xy, ¢

Uyt pninp pmaghwtliph puqunieyniup, npnup wupunhwmn o [0,1] hwnduwond, pudupupnid G
(2) wuydwuht b npnig wowagyulipp Juinp wn Juinp qouyhtt Gy, hwinhuwind Gu vgg (0,1
nwpuwonpjwy  Oupwnuwpwonpmu ¢ (x),k=1,2,3, ...,2N-1 pwghuny: Uywuwlhup wyn
bpuunwnuontemup H , - Udiu dh v x) e H , dmuljghw Gupbh £ abipljuywgul

2N-1

vx)=Yve x)
k=1

wnliupny:

Uluhuyn £, np v 0)=v )= :

Uwhdwind 2: 7 ¢ $mulghwh jubduwuliup (1)-(2) Ggpuyht ubunph dniudnp (nionud, el
qudwyuljw ¢ x),¢= ,2,..2N - pwqhuwght dmuljghuyh hudwn

A

Y e e’ @+ e e © = [0 x)dx: )
0

k= 0
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Rwthnn v x,)= -, n=1,2,...2N-1, wwyyu wihuwynubpp hwinhuwond G (1)-(2) uunnh 62qphn

modwy Uninunp wpdbpubipp guigh hwugnygulipnid:
Juunwnlbiup

1
(1.0 [€)9 ()¢ 2)+ 1) ()¢ x) 3, K [=12,.. 2N-1,
0
V=v.,v ...v.y, o L f= C.\ror fon : Uywuwlndutipp, npinbin
1
fo=[fx)e x)dx, 1=12,.. 2N-1:
0

(5) hunfwljupgp Guipnn Gap gpli

AV=]f
wnliupny:
Uwhdwtnd 3: Gpll @, » =), wyu ¢ (x) b ¢ x) pwqhuught nibljghwlipp Juuduabip
oppengnuu:

Udlia dh o | () pwghuwghYt $nibljghw oppengnuw] £ pnnp dawgquotlipht pugunnipyunip
o (e (U e Dl (-0 pugumpuip o (.0 ()@ (D)se , (0l
@ . (x)-h, wujuju gwugh hwugnygubiph pwuwlhg: Uw JSU-h {nnpphuwnwhtu muljghwuliph
punhwunip b poduljuuht Juplnp hwnnyeynm £: Uyuuwghuny uintuguup, np A dwiinphgp uhdbuphl kb
hhtq wulpymuwqouyht, pun npnid dwinphgh dhugy hnlyw) viioppbpt Gu qpnyhg tnwppbip:
v ..o ; n= O,l,...,N-l,
1(/):,(/):: n=1,2,...,N-1,
@ ¢ =9 ,p _ 20=12,.. N1

@ ¢ ., = .o -0n=12,...N-1,
@ P . =@ e 0= 12, N2

SwJunatinp funwpdt) 0@ (1), (2) dnglijugh@ uGgph hwdwp, Bpp p(x)= 77, q(x)=0,

f(x) = 3— 2x, nph 62qphn mondp u(x) = (x - :2) £~ Pmlyghwi t: Ybipgaliin N=10 A dwnphgh
ny qnyuljuwt twppbiph hupJdwa hwdop uinwgyy Gu hbnlyuw) pouwdbbtipp

@ o = | 0. ()2 dr= 195597 (2h,n=0,1,2,34,

X2n-2

X2n+2

w o = [ @ ()20 dr= 85483-02€ I n=1234,

@ o = | W (0> Tdx= - 55174126 I,n=1234,

K2 2 :: -J. P, (x)¢)__,v+ (x) gxdx = - 7a1513 : 626_ ] 5 n:1a253a45
P o= | (e () dx= 2655026 D,n=1,23,
npwnbin h=0,1, hu] w9 Ywuh hwdwp uinwgyty Go°

29— 'n
= , n=0,1,2,3.4,
on* 75

15—

fo , n=1,2,3,4

puuwd Lbipp:
SwJuplubipp funwpdty G MATLAB thueliph thengny N=10 nliwgpnid, wpryniupnid unnwghy Gup
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max|u(x,)—v | =),00038

1=n<

Swquipljubipp gnyg o nwhu wowewnlynn pugqhuwyht Sniughwubiph niwpnd JSU-p tiwhu &
puduljuwuurswth pundp Jupgh dpnnipyniu:

Spulwunieyniu

I. twunuywy 8n1.Q-., Unbithwyywy UM Jbpewydnp viwpptiph dGennp b Ghpummigymaubpp: Gpluwg,

BNX hpunnwpwljsnigyniu, 2013, 134 te:
2. Oranucsn JI.A., Pyxosen JILA. BapuaunoHHO-pa3HOCTHBIE METOABI PEIICHUS SJUIMNTHYECKHX

ypasHenuil. EpeBan, 1979, 236 c.
Stintiinyeymuubin hinhuwljh Jwruht.

8niph Twguyut - $.l.q.p., BN pduyht wawihgh b dwpidwnhiuiuwy dnnbjudnpdwy
widphnth Juiphy

e-mail Yudadayan@yandex.ru

nnwdp nuugpnipywl E ipwp juwynpl] udpugpujut fniighugh wanud, S, q.p., ¢.2.Uwhwljwup:
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257 378.148.53 Bhqhlm

ULSNRSNOULP BrUrnr} oreuek UletUUShPruUYUL
LIP3 UUUDL

Upnin MU2USISUL, Upkpin ULELUULSUL, Uplunph UNIAUNL3UL

Pwbhuyp punkp’ JEjnnpulwl hwywuwpnid, phbkpghuy hudwlupg, ulfujup $niblghw, Efnnp
bniifghw, phpbpkighuy hwjwuwpnid, pugwhuyn Jupmid, pEhupuyuwl, qubughl b
upbphly hulwmlupglp, hwdwpdbinipintl, nid, fhakdunpl wupudbnpbp:

Kniouesvie cnosa: eckmopnoe ypasnenue, unepyuaibhvle CUCHEMbl, CKATAPHAS (DYHKYUA, 6ekmop  Qynkyus,
oughpepenyuanvrvle YpasHeHus:, AGHAL 3A6UCUMOCHb, OeKapmogvle, chepuueckue U YUIUHOPUUECKUe
KOOPOUHAMbL, IKGUSANEHINHOCHIb, CULd, KUHEMAMU4ecKue napamempbl.

Keywords: vector equation, inertial systems, scalar function, the vector function, differential equations, the explicit
dependence, Cartesian, spherical and cylindrical coordinates, equivalence, force, kinematic
parameters.

A.Xauampan, A.Anexcanan, A.Cozomonan
O MATEMATHY ECKOH IIPHPO/JE BTOPOI O 3AKOHA HbIOTOHA

B cmamve noxazano, umo mamemamuueckuti 6uo0 8vipadicaiowuti 6mopoti 3axorn Hvtomona, npedcmaexiennulii Kax
6EKMOPHOE YPABHEHUE, AHANUZUPOBAHHDIUL C NOMOUBIO NPOU3EOTbHOU KOOPOUHAMHOU CUCHEMbL, DAGHO3HAYEH, 6
obwem cyuae, cucmeme mpex oudpepenyuanrvrvix ypasuenul. [lpu smom npeononazaemcsi, Ymo HeWHss CUd,
Oelicmeyowas Ha mejio Maccou m A8NAemcs QYyHKyuell paouyc 6eKmopa u 6eKmopa CKOPOCmu, KOMopbwlil 8 C80I0
ouepedb 3a8uUcum om GPEMeH.

A. Khachatryan, Al. Aleksanyan, A. Soghomonyan
ABOUT THE MATHEMATICAL CHARACTER OF NEWTON’S SECOND LAW

Article shows that the mathematical form of Netwons second low ,presented as a vector equation,analuzed by
aribitary coordinational system,in the general case is equivalente to a system of three differential equations. In this
case,it is assumed that the external force acting on the body mass m is a function of the radius vector and the velocity
vector,which i8n turn depends on the turn.

Znpywénid gniyg F wupywé, np Ununnbp Ephpnpn opkiph dwpblwmpiuluwi wkupp, bbpjuyugyus
npbu JEunpulwl hwjwuwpnd, Jepnidywd juduyulmb fnnpphbunnwlul hudwlupgh dhongny,
plmphwinip nEypmd hudupdbp I Epkp nhplpbiaghuy hujwuwpnidibph hudwlupghb:

Uju plwypnid Epugpynid F np m qubqyuény dupdap ypuw wgnny wpunwphl nidp hwbnphuwinid ©

pniblghw punwihy Jkhunphg b wpwqnippul Jkjunnphg, Jkpopbbpu k- pp hkpphl Qwjejws bb
dudwinulhg:

busytu hwjnuh E, hwpdupludwt hubpghw) hwdwupqubpnid dwpduh nhppp pinipwugpnn
(t) ownwyhn Ytjunpp pwwpwpmd £ Umninnth Epypnpn opkp  wbunudp  Ypnn
huwjuwuwpduip.
d’r(t) - -
dt®
npunkn m-p dwpdtth quiqqust b, ()= ~ t - Ywpdtth pwpddwh wpwgnipinip, F-p° bpm
Ypw wqnnn nudp: E(F(t), ¥(t),t) gpunnudp kipunpmud b, np dwpduh Jpu wqgnn nidp Jupng k
thiuty Yuhufws 7(6)-hg, ¥(6)-hg ¢ -hg [1:2]:
bp dwptdwnhluljut punypny 7(t) pwnwyhn yEjunnpp hpkuhg tkpuyugunid E Jtlyunnp
dniuljghw: Upp Ybpy wuws, wyt hwdwpdbp b pun dudwbwlh Epbp ujupup (unynpufub)
dnmuyghwitph. ()0 o By , npmkn "0 " hwdwpdbpmpnitt uhdymt E  huly
a By dudwbwlhg jujujusé npnowljh nrughwkp Ei: Ywplnp £ tuwntb;, np 7(t) b
a B v hudwpdtpmipjutt hwupgmd  btwlwt L ujupgup  $nibghwtbtph

(1), 1), (1)

m
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htppwljuwtnipiniup: Uh §nnd nubiny suhnnujuunipjut hwpgkpp, Eptk wudnud £, np ujujjup
dniuljghwkpp, ophtiwly, hEnbyuh B
a = - p = + vy =  + o+
wyyw wwpnwnhp Ypyny whnp £ upgh, pt tpuighg npp winp b nhnwplyt) weweht, npp’
tpypnpn b npp Gppope Ujuwbu, punhwinip pbwypnd, Epp o B y  dmighwubkpl
hpwphg nmuppipynud B, wygu
a By #Bp o vy #y B «

dElwnnp $niuljghuyh tnywjutugnidp bpkp ujupup $ntuljghwtiph hippujwiunipjut hkwn
Jupth £ ppwljutugul] mwppbp Enwuwlubpny: dputghg wpwydl] hwjnuh b phjupunjut
ynnpphtwnuyhtt hwdwlwpgh Yhpwrndwdp tnuwtwlp, Epp punwyhn Jeunnpp tkpuyugynid |
hwlwywnwuub wpwigpbpny hp punqunphsikph dhongny. T(t) = t),z(t) Yud

W=+ + (2)

npnbn i, j, kK Uhunp,  swhnquliwimpib smubkgnng  YEunpbkp ko nugnws,
hwdwywinwupwbwpwp, X,Y,Z wnwigpubph npulwb mnnmipnibubpny (nku ul.1): x.y,z
Ubdnipnitutipnp pugnitdus £ wtjuk] ghjupnjwt jnnpphttwnubp:

Ul 1
Zwguwiju, pnunph hwdwswthnipjudp yujdwbwynpjuws, YEjunnp dntughut inywjutugynid
E Gpbp ujuup $niujghwubph hbwn, wy) Ynnpphtwnwljwt hwdwljupgbph oqunipjwp, npnughg
wnwyt] huynuh &b ubbphlp b gquubwghiip (nku Zwudbpgus)

v(t)= + + (3)
Feo.vo.n= = 7 o+ T T+ 7T @
Ujwwnbkup, np, hwdwduyb v(t)= ~ t Jhubkdwwnhy Ywwh, swnwyhn Jtjunph

wpwugnipjul ykjunnpubnh ypnjtghwutph dhol gnpénid k htnlyuy juwp;

v.(t= = = (5)
dt ’ dat dat
Cun (4)-mu (nku twl (1)) wpgws gpundwb’ dwpdih Jpu wqnnn F(E(t), ¥(t),t) nidp Jupng

t Yuu]wd (hik) swpddwl Jhikdwnhl wwpudbnptphg nhpphg b pupddwb wpugnipyniithg,
htswtu bwb dwdwbwlhg: Lwuh np #(t) nt v(t) Yykjunpubpp hwdwpdtp Eu npnowlh tojuly

ulupyup $nliyghwlikph hippulwbnpyut’
-
r(t)= t),z(t) m \7(‘[)=i_ },
wwyuw  hwulwbwh E np F(F(t), V(t),t)  Jupuénipymbp Jupkh b abkpluyugul] hppl
JuuJwénipintt wyn ujupunp $niujghwtinhg.
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- g A
F(r(t), v(1),t) = l\ )': 6)
Uuywsdp ykpupbpnd | twl F-h Yndyntbnbbpht.
4
E (T(1), v(t),t) = l\ , (7)
E (T(t),V(t),t) = ( , (8)
E (f(0),v(t),t) = [ ©)

Uh owipp gnpstwljut hbwwppppnipinit tkpljuyugunng nhypbpnid, nidp gpulinpnid k gdwjht
JuJwoénipinit dwpdth nhpphg b wpugnipintithg.

F(F(t),v(t),)= ~ + = + (10)
wjuwnkn a,b-u ndh wqpbgnipjut punipwuqpuljutiutp &b, npnup Ywpnn kb jhul] htyybu
npuljulb, wyjtybu k) puguuwljui, £(t)-u npnowlh $niuljghw k dudwbwljhg: Guplnp k atjuwnt,
np unybhull f(t)= wuydwinud dwpduh Jpu wqnpnn mdp ppubnpmd £ dudwbwluwght
Jupjusnipmin  F(F(t),¥(t),t)= ~  7(t)): Lwih np vwplth nhpph nt wpwugnippniip
tnpumd Bu punn dudwtwljh, wyuhtipt $niuljghm tu dwdwbwlhg, hull nmdp Juwpdws k
upwughg, wyw nhpph nt wpwgnipjui vhongny nidp bu (hunwd E jujpus dudwtwljhg: Ldut
ntypbpnid wund &b, np nidh dudwbwljuyht juppdwénipniip ny puguwhwyn k, pwth np wyh
npynid E wy nrulghuygh Jud dnruyghwukph dhongny: Ujuyku, ophtiwml, tpk F = , Wy
F-h Juwpuénipmniup ¢-hg huwynth Yhuh dhuyt wju phwypnd, tpk hwjnuh (huh  x(t)
dnrujghuyh puguhuwynn mbupp: Ljwwnbkup twl, np dudwbwlhg puguhwjn jupinid niukund
kU, npybu Juunt, hwpjunpulwt punyph nidbpp:

Oquytny (2), (3), huswtu twl (7)-(9)pwbwdlikph, Ununnth (1) hwjwuwpdwb hwdwp jupng
kup qpk.

d’x(t) \
e lk )l (1)
d’yt)y [ )
m e = lk )l (12)
dzz(t)_ 4 \
m @ _lk )l (13)

Zudwduwyt  phipdws  wpmniuph, pughwinip phwypnd  Umunnth (1) JEjunpufut
hwjwuwpnudp hwdwpdbp k tpkp nhdtpkughw] hwjwuwpnidutph hwdwlwupgh, qpjus tpbkp
wihwyn  x(t), y(t),z(t) Pniuljghwmtpph twwndwdp: Yuwupbnp L tfwwnbk, np (11)-(13)
huwjwuwpnidutph hwdwlupgp  Yupnhdh wpwbdhtt  hwjwuwpnudubph, Gpk  niwdh
pununphsubptt mubktwt Jwpuwsédnipnit dhuyt ppbktg ninpnipjutp hwdwwywnwupwing
yhubdwwnhl] wupwdbwnpbkphg.

F.{ 1 )
i\ \ J
E [ ( )
'\ \ )
E 1 )
‘\ k
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Uju nhwpnud (11)-(13) hwjwuwpnidutiph hwdwlwpgp Yybkpwsyh hinbywht.
d’x(t) 7
e
&y _
dt’
o d’z(t) _
dtZ -
Ljwwnblup, np h wwpphipmpmt  pughwtinip  phwyph  hwdwp  gqpus  (11)-(13)
hwjwuwpnidutph, dwutwynp nhyph hwdwp qnpénn (14)-(16) hwjwuwpnidubpp skt uqunid
hwdwlwpg, pmth np tpwughg jpipupwtynipp yupnitwynwd £ dhuyb kY wthwyn $niualghw
dvhuyt hpkt hwdwyuwunwupiwtnng wéwugyuiubpny: Ujuwbu, ophtwly, (14)-nid wnluw L dhuyu
x(t), dx(t)/dt, d>x(t)/dt> b wyl:
Zbown E ujwuunb), np (10)-ht hwdwwwunwujupwt nbkup niubkgnn nidbph wqplignipniup
Ubjwuhjulwb owpddwt Ypu tjupugpynid £ hwdwdwgu (14)-(16) hwjwuwpnidubph.

Fx (f(t), \7('[), t) = + at +

m

(14)

(15)

(16)

TN TN T

E, (£(1),v(t),t) = + @t +

EGO.90.0=  + o+
dt

(14)-(16) hwjwuwpnidutpny tjupwqpynn dkjpwuhjulwb owpddwb dukpp puquuphy b
Uwubwynpuwbu, ninntny X wpwugpp ninquwhwyug nbwh ubkpplh Gpyph dwljbplnyph dnwn

sowipdinn dwpulh Jpu wqnnn nidh hwdwp fupnn bup qpp F= -, Juad
F = = =, (17)
htusp pnyy) Ewnwjhu (14)-(16) hwjuwuwpnidubpp qpby hknlbyjw) mkupny
2 2 2
mdx® _ o dy© 4O (18)
dt? ‘ dt? dt?
Uju hwjwuwpnidubph jnisnidutpp hwjnth B
x(t)= +  + YO = + L z= o+ (19)

LD x5 y,52,0 Ve Voy o v, 2WndUmL ujqpimfut yupdwbbtpp pinipugnpnn hwunwnniutp Gu
fo = f-l- i+ i - ouipddwtt uljqpwluts nhpp, v, = “_q+ wq+ “_# - owipduwl uqphwjut
wpugnipni: Oquybkiny  (2)-hg, hbown L wnwbdht mipnnipnibubpng (19) nudnudubpp
ubpuyuglty Ukl JEjunp pnilyghuygh dhongny .
~a2
T(t)y="+" -
rO="+_+
Yuplnp E ujuwnk], np punhwtnip nhypnid, ‘Untnnuh opkuph tkpjujugnidp nhdtipkughuy

huwjwuwpndutph hwdwlwupgh dund hwwnnity £ ny dhuyt pijupuyut Ynnpphtwnitphte
Umnunnuh (1) hwjwuwpnudp  JEpnsdus judwyuljut Ynpphtwnwjut - hwdwljupgbph®
udtphl], qquiuyhtt b wy, pughwinip phypnid vhpwn tkpjuywind E npuytu nhbpkughuy
hujwuwpnidutph hwdwlwpg:

ZubJus
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Zwduwh, hunph hwdwswhmpiniing  wuwydwbwynpjws, swnwghn Jtjunnp  $nruyghwb
ubpjuyugund Bu wyjuwtiu Ynsggws, udbtphl Ynnpphtiwniph jud quubtughtt Ynnpphtiwnubph
dvhongny: ©pt nphijupunjut hwdwlwupgh dwdwbwl dwpduh nhppp punipwugpynd  Epbkp
htpwynpnipniuubpny, wyw ubbphlh phwypnid” Ukl hinwynpnipniung b tplnt wulyniukpny,
hulj qquuughth nhypnid® Eplynt hipwynpnipniutubpnyg b Ukl wlniuny:

L. 2-mud wuunlbpqws Lt ownwyhny JEjunnph tbpiuyugnidp udpbphl Ynnpphtiwnubph
Uhgngny. T(t) = 0 ¢ :blyybu tpmd k uly.2-hg, ubkphy r Ynnpphtwnp wupquubu
Jtyunnph dngnyju k.

r(t)’ = + + :
0 ¢ Ynnpnhlunibpp whlpnibbp b, npnip Ypmd ki gkuhpughtt b wghdninwy wilynibikp
widuwinudp: Ljwpnud uypwplbpny tpgws kb twlh 6 ¢ whlpniiubph npuljub ninnnipnibubpp:
Bpt nhjupunjut hwdwlwpgh nhypnid Ynnpphttwnubpp upnn kb pugniul] judwjulut
wndbp;
—0< <40 —O< <400 —o< <+©0
wyw ubtiphlh Ynnpphtwnibph dwdwbwl tpwtg wpdtputiph mhpnyputpp vwhdwiwhwl
0< <0, 0<0<7m, 0<¢p< =

Ul 2
Zujnth k, np gijupuyut b upbphly Ynnpphtwnttnh dholt gnpénid Eu hnbiyw) juuybpp.
X = 6 ¢ = 6 ¢ = 0:
Qquiuughtt ynnpphtwnwlut hwdwupgnid (W4.3) npybku dwpuh nhpph punipugphsubp
nhnwplynud & tpw Ynnppptiwwnp  z  wnwbgph Jpw b plbinwghtt  Ynnpphtwntbpng

ubpyuyuglus tpw  wpnjkghuyh nhppp X, Y hbppmppub dby.  T(t) = PO

Qquiuughtt Ynnpphtwntbkpp, twdwbt wdbkphlh, bu htwpwynp b wpnwhwjnt] pgijupunjub
Ynnpphtwnttiph dhongny.
X=p ¢ =p ¢ =
Lljuwwnkup twl, np qqutiwghtt Ynnpphtiwnubph thnthnpodw nhpnypubpp, pugupnipyudp z-h,
nwhdwbwthwl L.

—0< <40, 0<p<+0, 0<p< T
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0 ; i

U3
Lwpubp 2, 3- wupq hwdbdwwnnipniuhg plnud B, np ¢ wlpgniup ubtphyh §nnpphtiwntph
nhuypnid bt ¢ wblniup gqqubuyghtinud, puwn Enipyub tnyb putit Bu: Gph ubkphlh nbypnid X,y

hwppnipjutt Uky nhppp punipwgpnn wulniip wtdwiunid B wghuninw), wyw qubwght
Ynpphtwnubph niypnid tpwt hwdwj Yngnid Eu phinuwyhtt wlnie
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VIIK 541.64 536.4 Dusuka

KIIACCU®OUKAIIUA POJA ®PA30BOI'O INIEPEXOJA
KPUCTAJJI-PACIIVIAB B 'MBKOLEIIHBIX IHOJIMMEPAX

Kamo MOBCHCAH

Knrousble ciioBa: minaBieHue, (pa3oBbIi Iepexo[], KPUCTAIM3ALUs, TEIIOEMKOCTb, SHTPONUs, CKOPOCTh HAarpesa,
MAaKpOMOJIEKYJIbL, aTereHb KPUCTAJUINYHOCTBH, KoHdopMaIys, MHKPO IByxdaszHoe
COCTOSIHHE,MOJIEKYIIAPHBII BEC.

Puitiwh puntp. hwinud, thoyughtt wugnud, pmipbnugnud, ebpunibwlnipinit, Luppnuhw, nwpugdul
wpugmpnt, dwypnunibynijukp, pmoipbnugdutt wunpdwb, Ynudbnpdwghw, dhhpn-
tnlpuquipt h&wl, Unjklynijuyht Yoho:

Kew words: deliquescence, change in phase, crystallization, thermal capacity, entropy, rate of heating, macromolecule,
proportion of crystals, micro-two- phase condition, conformation, molecular weigt.

Y. Unjuhujui
Pmiptn-hwnyp hnyuyht mbgdwb punyph puuwlupgnudp £ynth onpwikpny wynjhukpubpowd

NhuniduuppJuo t qouwght dqma pnpuwubpnd wnhdbpubipmd  pniptin-hugnye  ingqught wagnudp:
Suwhuwindwo k. Funpnuthugh b oipdmbulnipyuwy thnthnfunipymaubinp gnipbn-hunye wagdwd ypowljuypnid b
gnyg k wipdwo, np nmwpwgdwy wpuqnipyuy Whowgnudp pipmid | wagdwy olipdumumnhdwaught dhpuljugph
tnppugdwip mt dhwdwdwawl oipdmuwlnyeyut  dwpuhdmdh wdhy, npp (wy hwdwdwyaligynd T
thnpduwluy nduiubph htin: Quodnpogliv npnpdud B9 Gphnhoiot gqupodbnptipp, nph wpyynapnd
hwagmd Gop npnpwlfh ng hannithnh] Ggpuljugnipyuy’ pynipbin-hwinye thnjughts wagnidp qowght dhniw
mpwulinny wnihdtnuipnd hwanhuwumd £ woweht ulinh hwdwdéuwyt Lwunwnh npuwuafupgduwy b wowohy
uipgh puwn Epfiapbunh:

K. Movsisyan
Crystal-melt phase transition in flexible-chain polymers

The phase transition crystal-melt in linear flexible chain polymers was studied. The changes of specific entropy and
heat capacity in the vicinity of crystal-melt transition is evaluated, and it is shown that the increase of rate of heating
leads to the narrowing of transition temperature range and simultaneously to increase (and sharpening) of the heat
capacity peak, in fair accord with experimental data. Since, therefore, the transition happens to be of the , continuous,
type, to specific heat and entropy. Thus we determine the critical indexes transition crystal-melt in linear flexible chain
polymers is bath of first order according to Landau classification and of first range according to Ehrenfest’s
classification .

W3ydyen ¢a3oBbIii mepexox KpHUCTaI-paciulaB B JIMHEHHBIX THOKOLENMHBIX mHonuMmepax. OIEHEHbl H3MEHEHUs
SHTPONMHU U YIEIbHOW TEINIOEMKOCTH B OKPECTHOCTH IEpeXoAa KPHCTA/UI-pacIyiaB M IOKa3aHO, YTO BO3pacTaHHE
CKOpPOCTH HarpeBa BeJleT K YMEHBIIICHUIO HHTEePBaJIa TEMIIEpaTyphl Iepexo/ia ¥ OJHOBPEMEHHO K POCTY (M 3a0CTPEHHUIO)
MaKCHMyMa TEIJIOEMKOCTH, YTO XOPOIIO COTJIACYeTCs ¢ SKCIEPUMEHTAIbHBIM JaHHBIMH. Tak Kak Mepexoa CTaHOBUTCS
’HeNpepBIBHOTO’’ THIIA, TO YTOOBI TOYHO ONPENENUTh €ro POA HEOOXOAMMO HCIIONIB30BaTh CKEHIIMHIOBBIE BRIPAYKECHHS
JUIA yIOeNBbHON TeIUTIOEMKOCTH M 3HTpomnuu.] maBHEIM 00pa3oM ompezesnseM KpUTHYECKHE MOKa3aTeldH M MPUXOIUM K
OTIpPENIeICHHOMY M COBEPUICHHO HEHMHTYUTHBHOMY BBIBOJY, COCTOSIIEMY B TOM, 4TO (a30BBIM Iepexo] KPHCTaII-
paciulaB B JMHEHHBIX THOKOLEIHBIX IOJMMEpax Kak IEepBOrO poja CorjiacHo kiaccuduxamuu Jlanmay u mepBoro
TIOpsIJIKa corylacHO Kiaccudukanmu DpeHdecra.

N3zBecTHO, YTO OCOOEHHOCTh CTPOCHUSI MOJMMEPHBIX IeTel TPUBOJUT K BO3ZMOXKHOCTH CYIIECTBOBAHUS
OPHEHTHPOBAHHOTO  COCTOSHHS(CIIEIIU(PHUECKOTO UIsI  MTOJUMEPOB)  KOTOPOE XapaKTepU3UPYETCS
PacmoIoKEHHEM OCei IeMHbIX MakpoMoJiekyi (ocu C kpuctamiorpapHueckoil SYSHKH ) MPEUMYIIECTBEHHO
BJIOJIb OJIHOTO HAmpaBlicHWs. B TakoM COCTOSHMM OCHOBHAs YacTh IEMed HAXOJATCA B CKJIAAUaToON
KoH(opHaIu U A0Js MPOXOJHBIX IeTiel B CIabbIX cedeHusx Mana. [TOTHOCTh yIakOBKH MOJIEKYJ — 3TO
OCHOBHOW TIPU3HAK MNPHONMKAIOMMA JKAIAKOCTH K TBEPAOMY Teily. IIpu TIIaBICHUH TMOJUMEPOB
KpUcTaiiorpapuueckasl —pelieTka pa3pyliacTcs TEIUIOBBIM JBWXKCHUEM, BCIICJCTBHE YEro H3MEHIECTCS
B3aMMHOE PACIOJIOKCHUE MOJICKYJI M TEPMOJMHAMUYECKHE CBOWCTB BEIIECTBA, T.C. MPOUCXOAUT (Ha30BbIi
Mepexo/l, KOTOPBIH COMPOBOKAAETCS U3MEHEHNEM BHYTPEHHOW SHEpPIHH, 00beMa, SHTPOIMU M TEIUIOBBIM
addexrom.

HaI/I6OHe FI/I6KOHCHHBIG TMOJIUMEPBI XapaKTECPUIYIOTCA MaJlbIMH BCIWYHMHAMU TEPMOJIWHAMHYCCKUX U
KHHETHYECKUX CerMeHTOB. [IpuM KpUCTaUTM3aliM THOKOIEMHBIC MOJMMEPhl dYalle BCEro o00pa3yroT
KPHUCTAIIBI CO CKJIAAYAThIMUA KOH(POPMAITUSIMA MAKPOMOJICKYJT B KPUCTAITHUECKOMN TUIACTHHKE- Jamenu [1].
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HpCHCTaBHCHI/Ie O CKJIaAbIBAHWU TTOJIMMCPHBIX HCHCﬁ MMO3BOJISICT OOBSICHUTH paa 0oco0eHHOCTEH IIOBCACHUA
FH6KI/IHCHHBIX IIOJINMEPOB.

KpI/ICTaﬂﬂI/IquKaH CTPYKTYpa IMOJIUMEPOB MOKET OBITH OXapaKTepru30BaHa ABYMs JJIMHAMHU CBA3aHHBIMU
C IOPAOAKOM: «MHUKPOCKOIIHYECKA, ABJIAIOMIAACA  IIEPHUOJIOM KpHCTaHHH‘ICCKOﬁ PEUICTKH, )51

%
«MAKpPOCKOIINYECKAA, L , ABJIAIOIIAsCA 6OJ'H>H_II/IM IIEpruoa0oM Ha6J'II'O,HaeMBIM IIpyu IIOMOIIU MaﬂoyrHOBOFO

*
PEHTTEHOBCKOr0 paccesHusa. BcmencTeume orpaHmueHHocTH L (pa3oBBIil mepexon KpHCTAamI-paciliaB B
MTOJIMMEPHBIX CHCTEMax, KaK B JIIOOBIX OTPaHHMYCHHBIX CHCTEMax CTaHOBHUTCA pasMBITBIM [2]. Ecmwm, B

N00aBOK K 3TOMY, HPHHATH B pacdeT TO, YTO IOSBICHHE KPYMHOMACIITA0HOTO IMapaMmerpa Mopsiaka L
COMPOBOXIACTCS HapylIEHHEM IPOCTPAHCTBEHHOH CHMMETpHH, Kiaccudukanus ¢a3oBOoro mnepexona
KpUCTAIUI-paciijiaB, OCHOBAaHHAs JHII, Ha (opMe KpPWUBOWM IIIABICHWS, CTAaHOBUTCS IO KpailHEH Mepe
coMHUTENBHON [3] (X0oTst joructuka MannenpkepHa Obuia npyras). TepmoamHamMudeckas o0OpaboTka
IUIaBJICHUSl TOJMMEPOB TpEACTaBIeHHAas B JIAaHHOM CTaTbe IO3BOJSIET OTCICAUTH IOBEJCHUE
TEPMOJMHAMHYECKUX TapaMeTpoB (YIEIBbHOH TEIIOEMKOCTH W SHTPOMUH) B 00macT (ha3oBOro mepexoia
KpUCTAIUI-pacIijyiaB, KOTOpas, B CBOIO OYepedb, JaeT HEOOXOAMMYI0 WHGOpMAIMio s Kiaccu()UKamuu
(azoBoro nepexosa.

B pabGote [4-6] ObuUl0 TOKA3aHO YTO KpPUCTALIM3AUMs U IUIABJICHHE IOJUMEPOB COMPOBOXKIAETCS
MpennepexoqusiMi ¢ (deKTaMu, XapakTepH3YIOIMIMMHUCA CIydaeM IPOCTPAHCTBEHHBIX oOJacTe ¢
HEMAaTUYECKUM TMOPSAKOM. JMMHA KOppensuuu 3TUX 00JIacTel 3aBHCUT OT TEMIIEPaTyphl H30TEPMHUUYECKON
KPUCTAJTM3ALMU U COBIIAIAET IO MOPSAKY BEIHYHHEI ¢ OOJIBIINM Teproaom|7].

[Iporecc (TepMuUECKOT0) pa3pylIeHHs KPUCTAIUTMYECKOTO COCTOSHHUS THOKOIETTHOTO TOJMMepa Mpu
3amaHHON Temreparype T., B IPeanoNoKeHHH YTO TS JaMeJISIPHBIX KPUCTAJUIMTOB CIIPABEIIMBO YCIOBHE

S, /1, >> (St - KOHeuHas IIOWA/b MONEYHOTO CCUCHHUs JIAMEISPHOTO KPUCTAILIATA, l; - xoneunas

TOJIIIMHA KpUCTAJUIUTa )OyIeT cleloBaTh OUEBUAHOM cxXxeme: BHadalle, KPUCTAIUIUTHI JOJKHBI Pa3pyLIaThes
B MOTIEPEYHOM HaNpaBJICHHH YTOOBI COPOCUTH KOH(GOPMALIMOHHYIO SHTpONHI0. OYEeBUAHO, YTO TAKOTO poja
MEXaHM3M pa3pyIIeHHs KPUCTAIUIMUECKOTO COCTOSHHUS 3KBHUBAJICHTEH pa3pyLIEHUI0 MEXKPUCTAIUTHBIX
KOppesLIMA BeNylIeMy K YBEIMYECHHUIO CPEOHEH CYMMApHOH TOJILIMHBI KPUCTAJIUTA M MPUMBIKAIOLICH
amopdHOil oOmacTH, TpPU HEU3MEHHON TOJNIIMHE KpUCTAINTA. BHOBH mpencTaBisisi yAETbHBIH
TEPMOIMHAMUYECKUH MMOTEHIA HO Ha 3TOT pa3 B popme AG = (1/LS)Ag, HenocpeACTBEHHO NOJIyYaeM o =
/L (cTOuT ymomsiHyTb, 4TO

O~ pPc-Pa; PcH P, INIOTHOCTH KPUCTATITMUECKOW 1 amophHON (a3 monumepa), T1e JaHHast BEIUYAHA
0003HaYaeT M3MEHEHUE CTENEeHU KPUCTALIMYHOCTH B mporecce rmiarienus|8-10]. CoorBeTcTByrOMIAsN
KHHETUKa TIOHW)KEHHS TOopsaka (o) 3aBUCHT OT BbIOOpa ycioBuil HarpeBa. IIpw BBICOKHX CKOPOCTSIX
HarpeBaHusl KOr/la OTCYTCTBYIOT IIPOLIECCH NEPEKPUCTAIUIM3ALMK, KPUCTAJUIMYHOCTh pa3pylIaeTcsl B
TemneparypHoM auanasone oT T, 10 Ty,. Jns onpenenenust temneparypsl IUIaBICHUS MBI HCIIONb3YEM B
KadecTBe yclioBHs ()a30BOTO PaBHOBECHsI PABHOBECHE MEXIY YACTUYHO KPHUCTALIMYECKHM M IMOTHOCTHIO
amop¢ubeM coctossaneM AG =0 (L — o), u yciaoBue $pa3oBoro paBHOBECHS MKy KPUCTAILTMYECKOW U
amMopdHOIl o0yacTsIMA BHYTPH MHUKpooOnacTH. PaBHOBecHe BHYTPH MHUKPOOOJIACTH YCTAHOBUTCS TOT/A,
KOTJ[a IUIOIAJb IOIEPEYHOro CeueHHs KpucTamuta S(t), yMeHbIasch, HOCTHTHET BenuduHbl S (Tp).

U3zBecTHO[8], 4TO ypaBHEHHE ONMHUCHIBAIOIICE TPACKTOPHIO (ha30BOro Mepexo/ia B MIOCKOCTH (\/g, 1) umeer
BUI
26 - 6 /2\/S-c /L- )=, (1)

Torma temnepatypa mnasienus T, B COOTBETCTBHH ¢ ypaBHeHHEM (15) onpenenseTcs u3 ycIoBUs

Co_ E(Tc) —

2./S'(T,)

[Ipu T,, Bce uepThl KPUCTAIUIMYHOCTU OJDKHBI MCUYE3HYTh M B JIAHHOM OTHOILIEHUU STO COOTBETCTBYET
OTIPEJICIICHUIO PABHOBECHOW TEMIIEpaTypHI TIaBieHus MannenpkepHa [3].
[ToacTaBnsis Teneps BhIpaXXEHUE IJIs1 KPUTUUECKOTO MONEPEYHOT0 CEUCHUS KPUCTAILTMYECKOTO 3apOblla B

Buge /S(T,)= o me /[A (Tmo— '1)] Tonydaem

26 - 2
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4o

- 20 @)
lf(Tc)A

- 0
m1=m[

[Tpu GeckoHEYHO MaJlol CKOPOCTH HarpeBa MHOTOKpAaTHAs PEKpUCTATU3aIMs BO3MOXKHA B quarna3zone T, +
Teo(R), Te(R) ecTp MakcuManpHas TeMIieparypa MpH KOTOPOi B MOIWMEpPE C JAaHHBIM MOJIEKYIAPHBIM

1/2
BecoM M (3ametnm, uto R ~ M) eme Moxer o6pa3oBaThcsi MHUKPOABYX(pa3HOE KPHCTAILIMYECKOE
coctosiHMe. B mporiecce 3TOro TONIMHA KPUCTALIUTA YBENIUYUBAETCA U MpU 1., HOCTUTAET CBOEH
MaKCHMaJIbHO BO3MOXKHOU BenmmuuHbl 1{T.,). B manpHelmem paspyiieHne KpUCTAUIMIHOCTH MPOUCXOIHUT
Mexay T u Ty TakuM ke 00pa3oM Kak U MPU BHICOKUX CKOPOCTSAX HAarpeBaHus. Temmeparypa IiaBiIeHUs
T onpenensieTcs: BEIpaxKeHUEM

- - o @
m?2 m [ 1f(TCO)A ]

Tak kax 1(T.,) sABAsSETCS KOHEYHON BENMYUHOW, TO COOIFOMAETCS HEPaBEHCTBO T, < T, onsite-Taku B
COOTBETCTBHH C MPSIMOI MaHIETbKEPOBCKON TPAKTOBKOM.
W3BecTHO, 4YTO MpH M3YyYCHUU IUIABICHHS JIIOOBIX BEIISCTB IIMPOKO HCIONB3YIOTCS H3MEPEHUS
TEIJIOEMKOCTH, KOTOPBIH MOXKET AaTh BXKHYIO TEPMOJANHAMUICCKYIO HHPOPMAIIHIO.
BrrpaxkeHus [1s1 ©I3MEHEHUS YIASIbHON SHTPOINHHU U TEIUIOEMKOCTH MPH TUTABIEHUH THOKOIIEITHOTO
MoJIuMepa AatoTcs B BUIE

-As = (AW T,)a;  Ac, = - (TAW/ T,,) da/8T (5)
W3 [3] BUOHO, YTO POCT CKOPOCTH HAarpeBaHHs BENET K CYKEHMIO IIMPUHBI MEPeXoaa C OJHOBPEMEHHBIM
POCTOM THKA TETUIOEMKOCTH.
Uro0pl mepeiTn K WM3y4eHHIo Kiaccuukanmuu pona (a3oBoro mepexona KpUCTAI-pAcIiaB B JIMHEHHBIX
TUOKOIIEIHBIX MOJIMMEpax, PacCMOTpPUM moBeaeHue ynenbHol TemoeMkocT Cn(T) B okpecTHOCTH
¢dazoBoro mepexona. 31eCch M Jaliee BMECTO pa3Mepa KiIyOka MakpoMojekyiasl R HeoOxoaumo
paccMmarpuBaTh 4ucio cerMeHToB N (momHs, uyTo R ~N”2). IIpu N — oo Temneparypa nuKa TEIUNIOEMKOCTH
T«(N) = T,,) 1 OTHOCHTEJIPHOE CIIAKUBAHUE, ONPEIETSIEMOE BBIPAKEHHEM OY/IeT CTPEMUTHCS K HYITIO.

S N) — ’c(N)_ (N) = A (N) (6)
T.(N) T.(N)
KpOMe TOrO, YJcJIbHasA TCINIOEMKOCTb, B 6eCKOHeIIHI)IX CUCTEMaAxX 6y11eT HU3MCHSTCSA B COTJIaCHUEC C
C=At"; t=(T, - T)/ Ty (7)

Temnepartypa T*(N) BBOJWTCS CICAYIOIIUM 00pa3oM: OyJieM CJIBUTaTh TEMIICPATYPHYIO IIKaIy s
KOHEUHBIX CHCTeM 10 jocTmkenns copnanerus T(N) = T,.’; Torma Bemmanna T (N) Gyzner onpeseneHa us
yenosust Cn(T) = At ™, re

tS = [TC(N) - T]/TC(N) (8)
B nanpHelimem noxaraeM, 4To AJIMHA KOPPEISLUU L(T) IpH MOAXO0JE K Tmo U3MEHSETCS COIIacCHO 3aKOHY
L~ 7" ©)

Tornma, MOXHO c(hOPMYIHPOBATh CKEHIMHIOBYIO THIIOTE3Yy, IMOCTAHOBISIONIYIO, YTO CYIIECTBYET TOJIBKO

1/2, v o
onHa W3MeHsmomascs BemmumHa R/L ~ N7ty ompasabiBaromias ¢asoBelii mepexon. HamGonee
MOAXOIAIIAs €CTh Ceayrolias ckelauaroas popma yaenbHoi terioemroct Cy(T)
~ ¥ y
Cy(T)~ V¢ Nty) (10)
OueBuiHO, GYHKIUS @ ompezenseT GopMy CrIIKEHHON CHHTYISPHOCTH B Kputndeckoit Touke T.(N) ms
KOHEeYHbIX 3HadeHni N. Takum 00pa3oM Ij1si OTHOCHUTENBHOTO CTUIAXKHUBAHUS MTOTydaeM

S(N)=1/NY =1/N"? (11)
s onpenenenns x B ypaBHeHUH (10) HEoOXomuMo mepeT K mpeneny N — o0 U CpaBHUTH PE3YINIBTAT C
ypaBHeHueM (7), He00X0IUMO OTPeOOBATh BHIIIOJHEHHUS YCIOBHS

(P(Nyts) ~ A(Nyts )

JJIL BOCIIPOU3BCACHHU A 3aKOHA t_a. KpOMC TOT0, 3aBUCUMOCTB OT N ucuesHer eciu
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X =o/2v (12)
Cuywras, 4TO B pacijiaBe THOKOIEMHOTO IOJHMepa OTCYTCTBYET CETKa MEKMAKPOMOJIECKYISIPHBIX
v 12
3aICIUICHAI, MOXKHO TPEANONOKHUTE, 4T0 ¢ (T) ~ R~ N "2 1, COracHO ypaBHEHHIO

k=170 ; L =170 % I'=40. T,/ ABAT (12°)
MOJIy4YUTh

0 -
eN)= m — ) _ 2 () g (13)
T T

m m

Torma u3 ypasrenwuii (11) u (13) cnemyer
- 1-1)/2v
S(N)/e(N)~ N~ 7" (14)

I[pu v < 1 Bemonnsiercs ycnoBue d(N)/e(N) << 1 mo3BoJsironee yTBepx aaTh, 4To B 001aCTH mepexona
CYILECTBYET JBa MHHHUMYyMa SHepruu [ mb0ca, a mo3TOMy JBa YCTOMYMBBIX COCTOSIHUS KaXJIast U3 KOTOPBIX
TEPMOAMHAMUYECKH YCTOWYMBO IO OJHY CTOPOHY OT TOYKM Hepexoia W MeTacTabWiIbHO MO JPYTYIO
cropony. CreoBaTelIbHO, B COOTBETCTBUH C 00MIeH kiaccudurkanueld (a3oBbIX MEPEX0A0B MOXKHO TOYHO
OIPEICTUTh MPEBPAIICHUE KPUCTAIUI-PACIUIAB B IMHEHHBIX TMOKOICITHBIX MOJUMEpPax Kak (ha30BbIi MEpexo]
MIepBOTO POAA.

Ananus BBIPpaXXCHUA IJIA KOHEYHOH CTEIIeHHN KPUCTAJUIMYHOCTHU ¢

o = /[l+ ke ' (147)
* 46 (1- 1'/R)

MO3BOJISIET MPHHATH B KAdecTBE IlapameTpa KPUCTAJUIMYECKOW YHOPSIIOYEHHOCTH O CIEAYIOUIYIO
CKEHIMHTOBYIO (hOpMY:

(Nl/2vt8 )Z (15)

(N1/2vt8 )Z + 1

~

Takum 06pa30M HCIIOJIB3Ys YPABHCHUC (5) MOJXHO OIMKCATh TCIIJIOEMKOCTDb IMOCPEACTBOM BBIPAKCHUA

NZ/ZV z—1
Cy(T)~ - % + 2 (16)
N l(Nl/ZvLS)z_'_l]Z

st koneunbix N npu ts — 0 Beipakenue (16) momxHO niepeldT B C,ux(N), T.€. 3aBUCHMOCTS OT t3 JOIDKHA
WCYE3HYTh. DTOMY MOJHOCTEIO yI0oBiIeTBOpsieT yciaoBue Z = 1. CooTHommenwue (16) MO3BOISET OTCICIUTh
n3menenue Gopmel kpuoi Cn(T) ¢ pocTom mapamerpa N

(N—I/ZVL8—2 + :a , ts S>> N—1/2V
|
CM={ t; s~ N7V2 (17)
|
\ N1/2V , t§<< N—1/2V

Crenyer OTMETUTb, YTO €CIM W3BECTHA JKCIEpUMEHTanbHas 3aBUCHUMOCTb  Cp,y(N) Boipaxkenue (17)
MTO3BOJISIET ONPEAEIUTH BEIUUNHY KPUTHYECKOTIO HHAEKCA V. YBEIMUEHHE YNCIIa CETMEHTOB, KaK CIEAYyeT U3
ypaBHenus (17), mensier popmy kpuBoit teroemkoctd Cy(T) Takum oOpazom, uro mpu N — o Cn(T)
aCUMIITOTUYECKU CTPEMUTCA K PETYJIAPHOCTH

Crsyu(Dx 7! (18)

[TosTomy cootHomenue (18), cornacHo BbpakeHuIo (7), O3BOJISET ONPEAETUTh KPUTUIECKUI HHAEKC
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o =1 (19)
Cootnomenne (19) mo3BomseT NPEANONOXKHUTh, UYTO (Ha30BOe TpEBpalleHUE KpPUCTALI-paciljiaB B
JMHEHHBIX THOKOLIEITHBIX OIMMEpPaX eCTh epexo/] mepsoro nopsiaka (B cmeicie [1. Dpendecrta).

3akniouenue: Hcnonv3ys crleliiuHzo8ble GulpadCeHUus Ol YOelbHOU MenoeMKOCU U Onpeoenss
Kpumudeckue nokazameiu, npuxooum K bl80o0y, 4mo pazosevili nepexoo Kpucmaii-pacniaé 6 IUHelHbx
2UOKOYENHbIX NOIUMEPAX OKAZLIBAENICS NePex000M Nepeo2o NOpsaoKa.
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2857 312(479.243) dnnnyppuignnijpnil

LGrLUSPL MU ULUNP @8NP UTUL FLUYUYHUSCECP UNSPUL-
dN1.N4dMuerutyuy ZhULvUnuh et

Uluk; 2ASAUBUL, Utwhpun @CPLAL3UL

Puwbluyh puwnkp -  Jopgnyppugpului ppufhdwl), phwlpsnipjul  phwlul pwpd,  plwlsnipiul
ubnwwnwphpughll Junnigywdp, phwlpsniprui dhgpughw,  phwlpsnippul phwlui wd,
dngnypnugnuilul punupwljwinipni i, unghuyy-nbnkuwlul quipquignii,

nuquuipuinupwlul, dngnypnugnulwi dghwdwd, wpunwqunpe:

Kniouesvie cnosa - Jlemozpaghuueckas cumyayus, ecmecmeennoe 08UdlCeHue HaceaeHus, noi0-603pacmuas CmpyKmypa
HaceneHus, Mucpayus HACeNeHus, ecmecmeeHHblll pPocm HaceneHus, oOemozpaguueckas RnOIUtuKa,
COYUATLHO-IKOHOMUYECKOE Pa3gumue, 0eMocpapduyeckull Kpusuc, Muspayus.

Keywords - Demographic situation, natural movement of population, age and sex structure of the population,
population migration, natural population growth, demographic policy, social-economic development,
demographic crisis, migration.

A.Ilooocan, A.Tpuzopan

COLHATBHO-JEMOT'PA®HYECKHUE IIPOBJIEMbBI CE/IbCKOI'O HACEJIEHHA
HAT'OPHOI'O KAPABAXA

Ha cospemennom smane coyuanvho-skonomuueckozo passumusi Hazcopno-Kapabaxckoil pecnybauxku 0OHOU u3
8adICHeUWUX 3a0a4 A61Aemcs Gopmuposanue OIA2ONPUAMHOU 0eMOSpaAPuUUecKol cumyayuu, Komopas no380aum
ypez2ynupoeams ecmecmseeHHblll NPOYecc 80CHPOU3600CmEa Haceaenus, Oyoem cnocobcmeosams GopmMuposanuio u
I PekmusHOMY UCOTBLIOBAHUIO MPYOOBBIX PECYPCOB.

B cmamve ma ocnosanuu ananuza u 0606wenus Qaxmuueckux u CMamucmudeckux OAHHBIX NPeoCmasieHbl
OCHOBHblE OemozpaduuecKue NOKA3amenu. OUHAMUKA U COBPEMEHHOEe COCHMOSHUE pOoXICOAeMOCMU, CMePMHOCU,
ecmecmeenno2o npupocma. I1o0uepkHyma 6axCHOCMb peuteHus COYUanbHO-0emoepaguueckux npooiem ceibeKozo
HaceneHus U HACeNeHHbIX HYHKMO8 PecnyOIuKuy.

A.Potosyan, A. Grigoryan

THE PROBLEMS OF THE SOCIAL-DEMOGRAPHIC SITUATION OF THE POPULATION OF RURAL
AREAS OF NAGORNO-KARABAKH REPUBLIC

One of the major tasks at the present stage of social and economic development of the Nagorno-Karabakh republic
is the formation of a favorable demographic situation which will allow to settle natural process of reproduction of the
population and to promote the formation and effective use of manpower.

The main demographic indicator of Nagorno Karabakh population, such as the dynamics of the natural growth of
birth and death rate and the existent situation was shown in the article based on the conclusion and cumulation of the
factual and statistical date analysis. Special importance was given to the rural population of the Republic and to the
social-demographic problems of the settlements.

L2 unghuy-nlnbuwmlwl qupquglwl dudwinulwlhg hnynid pugquuyupulpul bpwhwnipmnil
nihkgnny Quplnpugnyl jubnhpbiphg Jkhp hwbpuygbnnippul hudwp pupkiiywun dnpnyppugpului
ppwhdulh dbun/npnidt L npp hwpuidnpnuyeinid unw Jupquidnply phwlsniyepul JEpupununpnipyui
phwlwinl phpugpp, [hywunp whnunwipuyhl pkunipubbph dbun/npdwap b gpubg wppniiugkn
oquuugnpéuwip:

Znpywénid thuwunmwlwl b Yhdwlhumgpuluml nfjuybbph Jippménipyul wdihnihwl b pagphwbpugdul
hpwl Jpw wpuws F L2 phalsnippub dngmijppugpulwl hpdbwlwb gnigubpobbph - Sikjpnipyud,
dwhwgnipyul I plnulul wdh pupdplpugn o wnlw ppudhdwlp, wnubdbawlh uplbnpnipmnil Fownpyly
hwipuwbunnyeyuli  goiqulwl  phwlpsnippul b phwlwjuypbph unghuy-dnpniyppugpului
hpdinufulinppbbpht:

Suiljugws Epypnid dnnnypnugpuljutt hpwyhdwlh Jbpnismipnitp htwpwynpnipnit &
pudipmid wwnlbpugnid juqdl]  phwuduyptph nt pwlsnipyut pqupwbwlh, junnipjul,
JEpupunwunpnipjui gnigutihpubph, ubnwwnwphpuwjhtt jupmigqusph, wmbnupuwohidwt nu
wlhpwdbown wy] gniguhpubph dwuht: Unwgwé wpynitupubpp Jupnn Bt ogunulup (htbg
wpliwphwgpuljut, nmtnbuwghnwlwt b unghninghwljut hbnwgnunipniuttp juwnwnpbihu,
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htyywtu twl Lwpnwpuybnuwrhttwmpupulut, ghnwdowlnipuyhtt nt puqUupunupulu
dhongunnidutp hpwljwiwgubjhuw: LZ2-h yupuqunud puplusutpht - wdbjwinud £ twb
puwjuduyptph juynitwgdwi nt wdpuyngdwb b kpiph gquonywintbwlnipjut nidbnugdu
Jutinhpp:

L2 wyddjult dnnnyppugpujut ppuwghd&wyh dbwynpdw Jpu  hpkug wqpbgnipniut Eu
pnnk) Uh powpp qnpépupwugutp: thnbu funphpyujhtt mwphubphtt Ungppbhowth qupws hwjuwnjwus
punupuljuimpniut hpp pwguwuwlut wqpbkgmpmitt Ep ponkp LUPU-h  phwlsnipyub
dnnnyppugpuljutt hpwghdwlyh Jpu: 1989 p-hg ujuws LUZ-nwd puwlsnipjub pdupwbwlh
hwdwpwlh thnthnjunipniuubpp, pwquulut  gnpénnmipmittpp, pwqUupunupulub
wluynit hpuhdwlp, ntnbuwljwb nt unghwjuwlwb pupny yuydwbbbpt hpkug hbwnpt Gu ponby
puwlsnipjutt dnnnyppuqpujut gnigwuhoutph Jpuw: Ujn wdbih hbwnbwupny dbwdnpdus
puwlsnipjutt dnnnyppugqpujutt hpwyhdwljh gniguwihpubptt wqpnud o mmwpwpbwligdut
gnpépupwgubph b dbkph Ypu: Ywpqwsd phwlsnipjutt wmmwphphg, ubknhg, qpunyuénipjub
wnbuwljhg thnpuynd L ptwlpsmpjut jhuuwgnpséniubnipjut punypp, tpw juquulbpynidp
nwpwonipjul b dudwbwlh dkp: b Jbpon dnnnypnugpuljut hpuwyhdwlp guydwiwynpnid
unfjuy  nwpuswopowth,  dwubunpuubu L2 puwluwduypbkph  unghwj-ntnbuwljui
qupgqugdutt wpnh htwpwynpnipiniutpt nt hknwupubpp:

Puwlsmput  ptwlwt b  dJhjpwbhjulwt jwpdipp  putwlwduwypbph qupqugdwi
Juplnpugnyt  gnpénuttptt Ly, npnup wuwypdwbwynpnud tu htyywbu wnwpuptwlbgdut
hudwlupgh, wuybu b wpwbdht ppwjuduyptph qupqugdwi b Jekputhnudwt dhnnwdubpn:
L2 dudwbwlulhg nmwpwptuljigdut hwdwljupgh dtwynpdw b wnwtdhtt punupuyht b
giniquljut phuuuptph qupquglut gnpénid Uks E unghwi-dnnnyppugpuljutt gnpénuttph
nbpp: Uyt nipe b hwdwhp ntumuduwuhpdwt Yuphp niuh, npybugh wiybh dogpphnn b
dwutwghwnnpbt puguwhwynybt dnnnyppugpujutt gnpépipwugubph mwpwswdudwbwmluyhe
npubnpnidutpp: Uyn wdkup htwpwynpoipmnit juuw L2 hplowunipniuubphtt Jquplk] wnwyty
wpynitwybnn - nmwpwswopowbught b donnyppuqpuljutt punupwljuinipmni,  dkdwghty
hwiupwy bnnipjut unghw-ntnbuwljwt qupqugdwt ubkpnidp:

L2 puwlsmpjub  owpdpupwugh {Yhpnismpmitp Jyuynud k. np pkh L2-U Junpp
dnnnypnuqpuljut  dguudwdnid sh  quuynmid, wjuntwdbbwjuhy wyt Gupwpldl] E qquh
thnthnpunipniittiph: 1960 p-h hwdbdwwnnipjudp qquihnpitt  tjwqb] B dnpnyppugpuljut
hpwyhdwlh punipugphy hwdwpynn subkjhnipjut gniguihop: 1960 p-htt wyt uquby k40,5, huy
2015 p-ht punuubip 17.4 %o: Upuhbpt  Ykpehtt 55 wwpmd LNZ2-md  Subjhnipjub
hwpwpbpulub gnigwthop tjuqt) £ wybkih put 2.3 wuqud: Ujg tnyt dudwtujuhwngusnid
dwhwgnipull gnpsuljhgh wykpugh) k1,5 wpndhim] 7,2-hg hwutiking 8,7 %o-h: Oubkjhmpjub b
dwhwgnipjutt gnpdpupwugubpnid  Jipp wpqwsd  thnhnjumipnibiubph  htnbwipny hwbpw-
whnnipmniunid phwluwb wgh gnpswijhgp 2015 p-hu 1960 p-h hwdbdwwnnipyudp Ypdwnyby |
wiftih pwt 3.8 whiqud (33.3-hg' 8,7 %o) [1]:

Uju wdbkup wbknh E mubkgk] dh owpp qnpénuubph wqpbgnipjut hkwnbwbpny, npnup
wpnuwhuwjnyt] b wuppip dudwbwlubpnud: 1960-70-wjut pywuljuttphtt  LhU-nud huy
puwlsnipjub Subjhnipjut tjugnidp pugunpymd t tpypnpy hwdwjpwphwihtt yuwnbkpuquh
htnbwupny wnudwppyutg pwpwiwlh tuquub, wppphywbwlut hpjowunipnitubph
Jupwéd punupwluiunipjui hbinbwipny puwlsnipjutt wpnnwhnupny b hhywunnipjniuutph
pYh wybjugdwdp: dpohtt wykjh put puwthhig wwphubpht LZ-nud $ukjhnipjut gniguthoh
wJuquuip tywunt] Eu wpguhyut wuunbpuqdp, wpunuqunpp b wbnbuwlut o
unghuwjuljub swip yuydwbkpn:

Uwpunuwlub gnpénnnipjnitubph, nwqUupunupujut wujuynit hpwghdwlh, nmbnkuwlub
nt unghwjulwt pwpy wuwpdwbtbph wuwwndwnny hwipuybnnippiind Juunpwupugl)
puwlsnipjul unghwjwljw gpnipiniup, welw b gnpswqpynipjnil, junpuigl] £ wnpuwwnnipjniip,
htwnktuhjugh] £ wpnwuqunpep: Lodws qnpépupwugutph wpyniipnid  90-wljwt pyulwutbtph
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wnwehl Jhuht mntinh E mukgh) ptwlsnipjut pydh Jupniy tfugnid (1995 p. L2-h ptwlsnipjut
phyp 1989 p-h dwppuhwdwpuihtt mupju hwdbdwnnipyudp tuqb) £ 66.5 hmqupny jud
wykjh pwt 35 %-ny), h huyn Lu 4k dnnnyppugpuljut b unghw-nbnbkuwlut puquuphy
hhdtwpuunhpubp: Quwyws yunbkpuquhtt hwenpyué wnwehtt hull mwphutphg LZ-nmd ujudty b
wjuopn b pupnitimljynid G jujtwdwduy shtwpupujut wpjpwnwupubpp (JEpujubquynid Eu
Uppuwlul, dpwlnypujhtt b wy; hhdtwnplubp, JEpuptwuljtgynid i unp phwuduypbp), vwljuyg
owwnn hwipghp nhknlbu hpkug nsnudp sk quak): Unwehti htippht npwp YEpwpbpyniud &b
dnqnypugpuijwt ppwghwlyh  Yupquynpiwbp’  bpyph hwdwp plwlsnipnub
JEpupununpmipyuit wnwyl) pupityuun yuyjdwiutbph unbnsdwnp:

Zujunth k, np ptwlsnipjut pupwtiwlh swpdpupwugh wpyniupubpp guydwbuynpus tu
Subjhnipjut b dwhwgnipjut gniguthottpny: Yhdwljugqpujut ndjujubkpp gnyg Lu twhu, np
1985 p.-hg hhwuin hwbpwwbwnnipniund subkjhnipmnitp b phwljwb wdt qquihnpku twuqb) Gu:
Puwlwb wmdp tnythul) mukgh) E puguuwljut wpdbtp: 1990-wljut pywlwbubph kpypnpn huhg
Subjhmipiniip hwdbdwwnwpwup Juynibmgk; B Ujuwybu, 1995-2015 pp. pupwugpnid  uygh
nwwnwigl] b 14,2-17,4 %o-h uwhdwbtbpnid: Uwhwgnipjut gnigwhot wyny dudwbwlw-
hwwinygwénid 7,9 hwuly £ 8,7 %o-h: Cun npnud, hwtipuybnnmpiniunid ptwljsnipjut sukijhnipjul,
wnunfk] pupdp gnigwithy Jbpohli 15 wwpmd qpuibigyly £ 2009 p-ht 20 %o, nphg htwnn wyh
wuwnhdwbwpwn tduqby k[8,1]:

dnnnyppugpuijut hpuhfuljp upgus kL2 qplipk pninp opowtitbpnid bt phwljwduyypbpnud:
Udkuniptp nphnynud k subjhmpjut tugnud, vwjuyt juuyus dwhwgnipjut gnigutthpubph
nwwnwinidubphg, ptwlwbt wdp Ytpohtt nwphubph pupwgpnid juynit wd jud tjugnid sh
niukgl), ptl pninp opowtittpnid b punhwinip wndwdp tjuql) E: Unwyb] wtdjuhpwp £ hdulyp
Uultpwih, Uwpuntun, Uwpunwltpnh b Zugpniph  opowtbpnid, npp wuydwiwnpdws L
twj b wowe wuwwnbpuquh dudwbwl wny opowbtbpnid wybjh swwn Lphnwuwpn wnwphph
puwlsnipjut qnhybnt jud wwwnbpuwquhg hbwnn tpwtig  wpuwhnupny: Oubjhnipjut
wdbkwpwpdp gnpdwljhgubptt mukt Cwhmdjwth (14,4-26,6 %o0) L Lwowpwnh (15,8-29,3%0)
opowtiipn: Ujunkn wpwybjuybu wypnd kb Ephrnwuwpn Jepupbwlhsubp, hull jubwbg ks
dwult wphiwnwp sniuth: Uju wdbkup hwuglkgpl) £ tpwit, np Subjhmpjut dwjupgulp Eppbdu
wlgh] k£ 29 %o-h uwhdwbp: Uwhwugnipyut dwujupnpult wju Epynt opowbtipnmid tnybybu
wlktwugwspl E, munwtgbiny 1,6-6,4 %o-h uwhdwutibpnud [1]:

Puwlpsnmpyut pyupwtwlh thnthnpunipniuipt hpktg wbppunupdt o ntbgh) L2
phwlpsmpjutt ubknuyhtt juquh Jpu: Cuwn opowtiukph ptwlsnipymi ubpuyhtt juquh niunud-
twuhpnipniip gnyg Lt wwihu, np 2015 p. ppoipjudp, pugh Cwhnidjulhg, Zunpniphg b
Luwowpwnh duwgws opowlibpnid, gqhpwlopnid tu  Ywbuyp: Ywbwyp wdbktwpwupdp
nbuwupuwp Yohrt niukt Unbthwbwlpnnud (53,6%), hull Uwpunwljipnp opowtnid jutwtg b
nnuduppuig wbkuwupup Yoheubpt hwjwuwp B Swhnwljuth opowtnid  Jubwbg
nbuwupuwp Yohrt wdkwguspt £ b juqunid £ punhwbtnip phwlsnipjut 48.7 %-p [2]: Fpu
hhdtwlwt yuwwndwnt wjt E, np wquuugpyus wyn nupuspubpmd nlinbu sfut phs ph own
puupup JEugunuihtt yuydwibtp ptwlsnipjut jjuiph juquuibpydwt hwdwp: Ujunby
owwnn L dhugybwl wnudwpnhll, npnbg ponwbhpubpp guidnd  Bu Zwjuuwnwth
Zuupuu binmpnianud jud L2 gy opowtinbpnud:

Puwlsnipjut dnnnyppyugpujutt hpuwyhd&wljp pumpwugpnn jupbnpugnyi gniguthpibphg b
Subjhnipjut ypw wqnnn gnpénuubphg i wdniutnipiniup, wdniubwnidnipniup, kphnwuwpy
puwnwbhputph wpunwqunpp, gnpswqpinipmniup, unghwjuut wwpdwuubpp, puwlsnipjut
khuwdwlupnulp b wy gmguihobbp: 2005 p. dwppuwhwdwph nduybbpm]  LNZ2-nud
wuimubwgws  skp 25-39 wwpbljut  nqudwuppubg 24,04%-p  (puuptbpmd 24,73 %,
qinbpnud 23,35 %), huly 15 nwpbljuihg pupdp phwlsmpub juqund tpplp wdnmubugus sk
tnk) L2 ptwlsnipjuit 25,5 %-p, npp puwdulwitht pupdp gniguhy b [8] Uyt wnwyt) pupdp &
pwnupubkpnid, npunkn Eppbp wuntutiwgus sh Enky 15 mwupkjwihg pupdnp ptwlsnipjut 28,9 %-p,
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huy gnintpmd wjt Juqunud tp 21,7 %: Ujunbnhg Jupbh b bqpuljugul), np ounphhy
gniquntnbuwlut wpluwnwtpubtph, gninbpnid hwdbdwwnwpwp wydkh hton | unghwjulju
hwpgtph jupquynpnidp: Udniutmipnitubph gnpswljhgp 2000-2015 pre. nuwnwuyb] k 5-8 %eo-h
uvwhdwbubpmd (pugunnipjudp 2008, tpp wyt Jwqubk] £ 21.9 %o), hull wudniubwniénip-
jnitiikphtip’ 0,6-1%o:

L2 puwlsnipjutt dnpnyppugpujut hpwyhdwyh Jipp phipduws ygunlitpt wwunwyt) unip
npubnpnidubp nith gnuqujut ptwjuduwypbpnid, npnup pupwtimlny 363-u tu b vhwynpjuwsd
kl 264 gninujutt hwdwjupubtipnud: Ypwugnid 2015 p. hniwJwph 1-h gpoipyudp wypnud Ep L2
puwlpsnipjut 43,2 %-p [2]: Unwtg Jwjpwpunup Uwnbthwbwlbipnh ptwlsmpjut  LZ2-h
opowbtipnid wuwpnn ptwlsnipyub gplpk 69 %-p pwdht k pujunid gmiqnujut ptwljwduypbpht:
Gniqujut ptwlsnipjut wnwybl] pupdp nbuwuwpup Yorny wnwbdbwinid Bt Uulbpuih,
Cwhnidjuth, Uwpunultipnh b Zwunpniph oppwbubpp: Ypuignid gninuljub phwlsnipjui
nbuwupup Yohep juqunid £ hudwywunwupiwbwpwp 87.3, 78.9, 77,0 1 70,1 %: Zwupl L tul
bk, np L2 gnuquliub  puwlsnipjut onipg 85 %-p pwdhu Lk pujund Uulbkpuih,
Uwpunuwltpnh, Uupnniine b Zwgpniph Jupsuub ogppwbibphi, Cnighh b Cwhnidjmuh
opowtiitipnid dhwuhtt mypnud £ hwipuybnnipjut gniqujut ptwulsnipjut pugudkup 5.6 %-
1, hul] Rwowpwnh opowtnid’ 9.4 %-p [2]:

b wwpplpnipnit punqupwyht phwlwduypbiph gnintpp dnnnypnugpujut wpnidnyg wykih
lungtih ot hwdwpynud:  TFpwbugnid  puwlsnipjutt hwdbdwwnwpwup  tnopp phyp b
dnqnpyugpuljutt ppudhduljh  Juupuwpugmdp,  dwubudnpuybu ukpunwuphpughb
Junnigyusdph ppwjunnudp b subkjhnipjut gnigwthoh tjugnudp, Gpphdt Jupnn b hwbghguby
puwjuduynh «stpugdwi» b h yipon phwgqpuuic:

LZ-h gniquljut phwjuduyptpnid unghw-dngnyppugpujutt ppuwdhduljn wpwyt) unip
npulnpnudubp  nith  phwlsmpjutt  pupwbwlng thnpp gnquiwbt  puwljuduwypbpnid:
Zubpuybnmpjub gnquijut ptwuuduyptph dhohtt dwupnuwownnipmniip juqunud £ 177 dwpn,
npt pun Enipjutt sh wpnwhwynmd gnnipnit mukgnn hpwlwbt Jpdwlp: Cun wnwbdht
nwpwswopowukph wyny gniguithot nith htnbyw) wuwwnkpp. Uukpubh spowt’ 358, Zwnpniph
opowlr’ 233, Uwpuiwltipinh opgwl 306, Uwipiinitint opowl 390, Cwhnidjwith opowl 162, Tnighh
opgwili 151 Uwpn b Lwpwpwnh ppgwtt 63 dwpy [2wpjuplubpp pun phy 2 uyqpbwnpyoph]:

Zutpuybnnipjut Upnwuljub phwlsnipinit niikignn 290 qnintphg punudtup 14 gynin niuku
1000-hg wtjh plwlhs: dpubighg 5-p Uulkputnid ki, 5-p° Cwpuntihnd, 3-p° Uwpunwlipunid
I-p Zwunpnipmid: Rwowpwnh opewlth 97 gmintphg punuukip 24 qnin muh 100-hg wykih
pluwlyhy [2]:

Cunn  wnpwbdhtt  Jupsulwt oppwtubph [N2-h  gniquiwt  ptwlwduyptph  Jhoht
dwupnupwbwlh Jbkpp pEipwéd gnigwhoubpp gnyg Lt wwhu, np unghwy-dnnnypnugpuljui
wnniuny hhdtwpuughpubp jubt L2 Jupswljut pnjnp oppwitbph gninujut pupwjuduypbpnid,
uwluyt wyny hhdtwhtinhpubpt wpwyt) unip b Cwhnidjuth, Snighh b Lwpwpwnh Jupswlju
opowuibiph gninuiut ptwlwduypbpnid, npntp Jupsujun dniu opowiibinhg wnwbdtwinid
ki giniqujut ptwuduyptph wpwyb] thnpp dwpnupwiwlny, hull Cwhnidjuh b Lwpwpunh
opowlitbpnid npub wkjwind £ twb L2 wwpwspmd Jipghtitbphu ny  twwuwnu]np
wpluwphwgpuijwl nhppp:

Zwynuh k np gnuntph thnpp dwpgupwbwlp qquihnpb jungpunnununid £ wwpwsph
nunbuwljut qupqugdwip b nunund E own opowtitbph phwqplduwt quwndwn: Fuwljsnipjut
thnpp pYyh wwwdwnny uwnuhuh goipbpnud Gpphdt htwpwynp st mktw] nupng,
dwljuywpunkg, jugunuhtt Swnwnipmibtbp b wyj: Oy Jhuyt phwlsnipjut wdh E qninkph
duppuownnipju ypu wqnnn gnpént, wy) gniquljub ppwjuduypbph dwpnpuowwnnipiniub hp
htpphtt hwunhuwind £ gyniqujut puwlysnipjutt wmghtt tyyuuwnnng gnpént:

LZnd, dwbwynpuybu gmiquiut  ptwlujuypipnid unbndws  unghwy-
dnnnypnugpuljutt wbpwupbiyuuwn  hpwdhpdwlp ywhwbenid b whunwlwt b wnbnulub
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holuwbm pjut dwpdhutbphg unghw-ninbuwlwi hwdwhp dhongupmuubph hpwubugnid’
dnnnyppugpuljutt  tywwnwlujhtt  punuwpwlwinipjut  dpwlnd b  hpwlwbwgnd, npp
Juyuwunh whimpjut hwdwp dnn hbpwuuwpnid b wyuwqumd wpwyl] pupkliyuun
dnnnipyugpuljutt hpwh&wlh  Abwdnpuwip phwlympub  Jhpupununpmput b ubnw-
wwphpwihtt juenigusdph  Yupquunpdwbp: Upwhuh gnpspupwugutphg wpwghtiitiphg dkyp
whnp Lt {hth hwipuybunmpjut gniqyuijut wwpwspubph nunbuwljut  puquyh
wlpuyingmudp guiquninbuwlul hnqunupuspibph Ejudnwpkpnipyub pupdpugnudp b
nunbuwljut gnpéniutnipjut wy; dbbkph jupwjuniunidu nt qupqugnudp: Uyn wpnudny fjuhun
Juplnp £ L2-h opowtittiph wowtdht gniqujuit ptuwjuduyptpnud ggniqunttntuwljus hnidph
punnitdwt b JEkpudowjdw dkntwpynipnitutph unbnénidp:

L2 gonuuliut  puwfwduypbpnid  donndppugpuijuit . hpwghdwlh  pupbjuddwinp
npnowljhnpktt  upnn b tywunl] twh  hwbpuybunipjut  gnuuljut  wwpwspubph
qpnuwpowjht b nkljpkughnt nkuniputiiph oquuugnpénulp’ gniquiljui (wgpngpnuwopentpyuly),
Eyninghwjut b Epuhujwt qpnuwoponmipjut dubkiph qupqugnuup:

Ujuyhuny, pipdws yJbpnidnipjut wpynibpttiph wdthnthnudp b pinhwbpugnidp poy) k
wnwhu kqpuljugul), np L2 unghwj-ntnbuwfut  qupqugdut dwdwbwlwlihg thoynud
nuqUuyjupulut bywbwlnipnit niikgnny pinhputphg dkyp wyhnnpjut b hwuwpulnipjut
hwdwp wpwyl] pwupbiyuwuwn dnpnypnugpuljut hpwdhdwlh dbwynpnid k: Fw htwpw-
Ynpnipinit Junu jupquynpby phwsnipjut Jkpupunungpnipjut gnpdplpugp, juyuunh wohuw-
wnwtpwjhtt phuniputibph dAbwynpdwp, nputg wpynitwybn oqunugnpsdwbp, puwluduyntph,
Udwubunpuybu gninuju wwpwspubph wdpuwindwip b Epiph wuonuwint bwlntpjui
nidnugdwp:
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NSk 911.2(479.243) Shghlforars apjutphugpnisinié
LGUUBP U NULURUND SUUNUMESNRE3UL SUMUOLP UNMULLLE P
LGAUYNITUL TUSUTLLEP UUUDRL

Jplia UUSUL3U, Smph ULULELSUL, Smplpl UUSUL3UL

Putwh pwnbp. unnuup, (wue, hndhwn, dwubwndwy funpnipinit, unnipeiniu, plpnieynia,
Unnduwmpnipyniu, gpniun, wuqup, fuy, wwquljurd, wpghtht, unnp, pbwop,
uljudplu:

KitoueBbie c0Ba: OIOJ3eHb, CKJIOH, HOJNWHA, TIIyOWHA pAcYIeHEHWs, TyCTOTa, KPYTHU3HA,
JKCIIO3UI KA, TPYHT, IIOPpOJd, I'IMHA, CYTJIMHOK, dpIrUjJNUT, CKOJBbXE€HHNE, PO3JIOM,
celicMUKa.

Keywords: landslide, slope, valley, depth and density of relief fragmentation, steepness, exposition,
ground, rock, clay, loam, mudstone, slip fault, seismic.

B. Cagpapsan, IO. Apakenan, T. Cagpapsan
OB YCIIOBHAX ®OPMHPOBAHHA OIIOJI3HEH TEPPUTOPHH HKP

B cmamve paccmompenut ycnosus, komopule cnocobcmeyiom opmuposanuio ononsuell 8 pecnyoruxe. OmmeueHvl
POb 2ycmomul U 2nyOUHbL pacyieHeHus peivea, KpymusHvl U (opMbl CKIOHO8, UX IKCHOZUYUU, MEKMOHUYEeCKUX
PA3IOMO8 U HAAUYUA SUOPOTNEPMANIbHO USMEHEHHbIX 2OPHBIX NOPOO, B030eliCmEUs CeuCMUYeCKUx CcompsceHull
meppumopuu pecnybnuku a max e @usuxo-eceozpaguueckux yciosuti. OmmeueHO mMax e poib IKOHOMUYECKOU
OdesamenbHOCMU Yel08eKd 8 npoyecce opMupo8aHusi HOBbIX ONOJ3HeU U akmugusayuu cmapwvix. [Ipusedensv npumepul
ononsneli 8 npedenax HKP.

V Safaryan, Yu. Arakelyan, T. Safaryan
THE FORMATION CONDITIONS OF LANDSLIDES IN THE REPUBLIC OF NAGORNO-KARABAKH

This article sets out the conducive conditions of the landslides formation in the studied area. It is represented the
depth and density of relief fragmentation, steepness and exposition of the slopes, fault lines and hydrothermal amended
rocks, the impact of seismic movements, as well as the physical-geographical conditions. Moreover, it is given the role
of human activity in the process of formation of new landslides and their influences on previous activations.There have
been given some examplesof landslides in the territory of the NKR.

Sapywonnl pabuplyuo bh [N wmwpwopmd unpuitipblinh dhundnpdwiap  Gupmumnng  wugdwbblinn:
Ulipliugugyro G riwpuoph elighliph  dwwbunndwé Junponyepué L Juinnyeyut,  juwboliph plipnyayauéa L
inpuawmpnygyul,  plipduopalinh L hhnpoplinduy thnthnjunyaywé Gapuplpjuo jhrdughé wapupblph,  oljudhly
muwmwimdalinh wonligngyué b phghliiupjumphugpuilie . uydwiaalnh nlipp: Spywo oGl dwpnnon
mamnlinwliwré gnpontalingeynitip, npogliu Gnp unpuibpalph dhandnpdwé L Gujufhbblph wipmpyogdwé gnponi:
Lhipdo b [N vnwpopmd wnlion unnuibpélinh ophblialip:

Unnuwupubiph dLwdnpnudp TN twpuwopnid wuydwuunpuo £ twpuowpowuh
up fuwphwqpu-tippupwgwowt  guydwualipng, huswbue vwlb wnwpwoph qupquguudp
uhngtit - snppnppufuuh  dodwuwuypeuwunid:  Linuught  wouipubph  unquupuyghu
wlinupupdpp hbwpuwynp Gu npnpwifh wuydwuubph' qlindnppninghwljuwt, Gpipupawtwlju,
Phahu-ur fuwphwgpuljuv b dwpnuoht wguydwaubph weljuynieyuu nliwgpnid:

Unnuwupubiph duwdnpdw@ dbe wnwdty qquih G qlindnppninghurdyaal apydwéialinh nlipg.
Unwtp wuydwiwdnpquo G nlijhthh dbwswthuwliut tmwppiph (Wwutwndwy Junnipju,
[unpnipywity, (wuebiph plipniejwy b fnnuitwnpnipjuwy) gniguuhyulinh wpdbputinny, quinhewth
L memighy (wuglinph qbpwlpedurdp L qbinliph hunbuuhd tpnghuygnd, npu wewe b phpnid
lwaeliph  wwuwptliph (Jugnmd, npp hbnbwopnd (wigliph  hwjuwuwpuwlpefuwo  Jhdwlp
Juwunygnid £ SwGpuogtivnnigew niwpudph 64%-p Jud 6173 Gu® mGh 300 dhnphg wytiih
Vuugurndwd unpneym, hul] nwpudph 46%-p Jud 5257 Gu? m@h 500-1000 ¥ dwutwindwd
[unpniyniy, hul] wdpnne hwtpwwybnniejuwy mwpwoph hwdwn wyy hwduwuwn 470 d-h [2]:
Upwbp [wuobiph wiuymimpuy hwdwp puduwiuwiwswth pupdp gmguwihpubip G,
hwnljuragtiv thjupwpbnp @nipetph fnunwldwy ppewtubipnid, npnbn weljur 64 pupbitwuumn
wuydwubp (wuet h Jup nputlg mbinuthnjudwy hwdwp: Guiplnp @ wwlnieynit muh awl
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hnphgnuujut dwutwindwt junnipyniup: Swupuwwbinngeyuy nwpuwoph 47%-p Jud 4533 [u2
m@h 1.2-1.5 [/ dunSwndwd unngeni@, hul] nwopooph 18%-p Gund 1736 U2 1.5-1.7
[u/pd? Jwubwndw gniguhy [2]:

Lwuglinh 15°u wytith U0 plpnipyut wquydwuutint wewdb] pupbunuum G unquiupubiph
duudnpdwt hwdwp, hul wynuhuh phpnipyut (wustipp Juqund Gt hwupwolinnieyuu
nwpwoph 29.3%-p Gud 3349 Gu*: 20°-30° plipnieym@ mGh nwpuoph 13.6%-p Jud 1555 [
[2]: Uyu qwuetipp qplpl wdpnnenght Gupuwljuw Gu unnuupught wpngtiuutiph: Udbh gquljuu
(8°-10") phpnypm& mOtignn (waebph “nySuwbu hwinhynd U4 unquipubip, npnog
duudnpnudp quuduwo L hugwliv - Gppupwpdph,  wyuwbu £ woupuptipnbiph
qipunuudugdwt him: <ndunh (wugh npnnpdwy htim 6o quuuwo Uwnbithwiwlbipnh
hwpuwduplbpwt dwund Gupueh we withh, Juwpwunugh hndunid Ghjubiph  unnph,
Gunuhp Cniuyh ehy 2 U wy| unnuiapubipp:

Swupwylimnipyut  nwpwopnid, huswliv wdpnne Nuwyuuw (Gruwpjuwphnid ujuwo
uhngtithg wlnh t mubunid hndhntliph (wyunpyuy  wdugmd L opwbg  junpugnid,
vhwdwdwuwl wdnd t jwugliph plpnyeiniup, ebijhtdh dwutwindwt funpnipyniup b juaetnt
wybth m wydbgh G dbep pipmd nienighf wmbup: Ruwuwh t, np wyu wdbup dhwuht weaby
umquunuynp wuydwuubp Gu unlindnd unnuupliph dbwdnpdwy hwdwp [3]:

Unnuiupubiph duuwdnpdwt Gppupwvwiuy gquydwaubphg Juplnp @ywianygeymy mubia
wuqupuliph  (hpninghwljwy Guqdp, pbiywopubiph b (Gruwght wwupubph hhgpnpbpdug
thnthnjunipyuwy Gupuwpuo qnuwubph weljuynyeyniup, gpulinfpupuiwuwt wuydwuubpp b
nwnuwoph ufijudhnieyniup [4]:

Uuapruptiliph jpninghuriarts frnqidp ‘hmﬁpwuﬂimmpjmﬁ nwpwopnid juyu nmupuontd mubu
Gujupp, wjwquljutpp, dhush fudught Jhdwlh hhppnpipdw) thothnjunipyuwt Gupwnljuwo
wuquinubipp, npnup untwdnipyuy wnuynpyuy wuydwoaipnd  Jipwodnmd Gu uwhph
dwjiplnyph, hu hwdwju £ vwhnd Gy wyn Unyt wwuplipp: Unquiupubiph duwdnpnodp
hwupwwbnnipymund guydwiwdnpduwo k Gruwght wouinpttiph (hpninghuiut juquh dGo
Juwyinuwpnnnyeyudp, upwtg 2Gpnunupudwdp b hwdwlu B udiph Jpo dwop woqupubiph
nlinunpdudp:

Opphtwl’ Uwpunwllininh ppowth Owihy qininhg hyntupu unnuapuyht jwiep Juquduo L
qlupupbiphg b dhusk 30% wjwquludbphg, npnup vwhmd Gu dhuglh 100-120 pOpnipyud
Jwuony:

Swnpniph  2pgwuh  Juppupwn  gnmh unqwipp  Juqdfuwo £ snppopnuljudh
wjuwquliutiphg b Yudliphg, npnug hgnpmipymiap 3.5-18 U L, L npng hwdwp uwhph
dwljliplinye Gu ownuynid wyuwntin (uwyy nmwpuwond mulignn wipghihnubpp b wibpnihnabpp:

Uwipuniunt ppowth ‘Uligh qyninh tiwpuwoph (luntwpbuh dwiuwthtyywl) unnuuph dwpdhbp
ququjuwd £ thjupwpblnp  (wuguyht  wwupuqwuguohg  (udbp,  wwquijubp,
quuduqutip, Upwpuwpughtt Juwquh wpdwnoot wouwpabph pbiynpotip), npp
unlinupupdynid £ hhnpnpipdu) thnthnjunipyut Gupwpuwo wwunuliph b pny] wuunhl
tunnn Juyliph dwibiplnyeny: <wfuwphh hnunh wowthyw jwiugh UG wmwutywlhg wybih
unnuiupulp quipquighy bu wihngbu-snppnpnuljwah Gnphup U Swiwphh 2Gpuwjudpiph
hpwpuwoht-vunduopwyht wwupalipnd:

Gniph pumuwph hynuhuwpbdwmywt honduwomd dh pwth thnpp Juduoduquyht Guquh
uuwiuhy unnuipubip uwhnod G GnipJuw vwpwhwiph fpupwntinh dwijiplingend:

Ouwppwreh Jipht hnuwuph pppwuntd vwhnd Gy wyhngbu-snppnppuljwth wunbiqhuw-
puquinuwght jwdwubpp fuuduquyht dwltiplngeh Jpognd:

Uyuughuny, uyumnbin uwhnn quuqyuoh (heninghwljuwy Juqup puduiuht juwgnwpnbn t,
npinlin  hwunliu Gy quihu hpwpuwoht  wundJuwopuyht, wpymdhw); — wpopynujhurg
wunquopubip, Jurdtip, wjuquljudtin b wyv:

Plhlpjaiopalinh Lt hhnpoplipduwy  thnthnfunyeyué  Gapuplfoo  wopupéliph nupuodwa
nowutliph htim G Juupwo hwipwwybnnpmiumd welju wnwydb) junpnp unquiupubipp:
PuJuwopuliph wqnlignieniup unnuupttiph duwdnpdwt Jpuw Juwduwo t pbfduwoph tgpbiph
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nlinupwndliph b (Gntwght wwupubph Jh pingh dynoh aquondodp popdpugdwu htiv, npp
npugtiv himbwyp wnwe £ plipnid juwugtiph hwJuwuwpuwlpnjuwe Jhdwfh juwjumnnd, pugh
npwuhg piiJuwoph gnuugnud nhndnd b wwqupubph nunpumnnod b apwtg hhnpnpetipdurg
thnthnjunipyut  Gupwpnid, nph  hGnbwipn unbinoynd Gu  unnquiaptliph  dLwdnpdw
pupbuuuumn wuydwuubn [4]:

ruquwopuyhtt  gnuwublipnd Gu wbinuippduo  Utgh phy 2 (unbwpbuh wewthuyw),
Pnynipuwuh (wuoh, ‘whpuqh, @updwphh, Owppewneh, ©pnhh, vwsGuwqbnh, by juwuwgbnh
hnJwnh vh pwpp junpnp unnuiupubip:

OQnwitinfpupwuwuwy wuydwuutiph wonbignieniup wpnwhwyndnid £ gponiutnught oplph
Uhongny, npnup pupdpuwgunid Gy jwuebliph thjupwpblinp qnjugnipymuubiph funtwyniynip,
npnup owupwuwny wybih Gt hwynid vwhph, pugh nputhg qpnianughu 9ptpp pugugund
0% uvwhph dwfiplnyep, hi)nugubing unnuitpuyhtt quuquoh mbinupwndn:

Spniunuyghu opbph wqnlignipyut, unnuaph dwpdunid b unnuuph dwpduhg Jiplk apwg
pintiwpwthdwy hbon G0 Juuduwd” Jwpnupuwwnmh Gpihwp unquupp, npunlin  9punwn
hnphgnup quugnid £ 3.5d b 12-16U Junpnipyut Jpu b wpwudht hwnduoubpnid gpniuinugh
ontipp nnipu G quipu  Jwlliplngp: ‘Uigh gninh mwpwoph wpllijwt unnuypp, npnbin
qnnmiunnught ontipp Gpynt winnud nnipu G4 quithu dwplnype: <bGphiph b Rbpnupbuh
unnuupulinp, npinlin gpnianwyh@ oplipp phrtwputhynd Gu unnuuph Gqqulih Gqphg:

Ulhudpli  wuypdwablpny  t wquydwuwdnpduo (wueblipht  (Gnuwght  wwupubph
Jquymunypyut  wunmhdwup: Uwuwpubpnbiph gugnd@tipp hhdbwlwa quuqquoh  hiin
wnwudht pinuliph Juwbph ugnudp, woupuliph ninpunnidp 0umd £ hulinghnt md, npu
punmuwy £ qquiih dhidwgul] woqupuquaquoh punpdtijne nidp:

LN nwpwopnd pun ufjudnnbjunuuuwy pppwtwgldwt wrwudvwgynmd k2 ppowd,
npinlin Gppupwpdliph htwpudnp nidqunipymiup (MSK-64) Juipnn t hwuuly 8-9 puth dhusl
0.4 U/AJpl* qpmbnp wewgtijugny@ hnphgniulul wpuqugdw b 7-8 purgh Whish 0.3 Wipl?
qnnianh wnwdbjugqnyy hnphgnuuwuwy wpuqugdwy [1]: Luwljwt b, np Juwguwd djniu wyy
gnponuubiph htin Gplpuwpwpdtpp  Qupnn 6o guwwmdwne hwunhuwuw] unp unquupuliph
duudnpuw@ U hht Jud wwuhy unnuwupubiph winhjugdwy: Ujuwliv, ophuwl 2015p.
ulimintidptiph 4-h  Gppupwpdh  hGnbwupnd hwipwulinnygegyut  tmwpwopnid - hwdwpyw
wuliuniplip wuwuhy unnuiptliph wijnmhJugdwy himbwupnd hwupwubinnpyus dh pwpp
puwfujuyppnid - unnuuph  Jpuw  nbnunpfuwo  wuhund qpbpl  wuduwu  pGuplip
Uhwaquidhg Jipwodty b Jewpuyghth (Lugh, Siphtp, Ownudopn b wyw):

Suynth b, np 1139p. Gpijpupupdh dudwuwl] unquuph htnbwupny Ujhwpul (Gowb
lwuoh Ypw gnjuugud unnuiuph quiaquonp thwljli] £ qlitnh hndhwup b wowewighy Gu UTo L thnpp
Uthwpuly (atpp:

Dhghlimup futuphwgpuoie s wuydwiablp. Unnuiupubpt wowdbjugnyu qupgugnid
unwimd 04 untwy Yihdugh b dpbninpuiught ninmdutiph dbo putalnieyuwy nlivggpnid:

LNX wwpwopnid  dburdnpynn  onh  oiipdwumhdwup, pwgupdwl juntunieyniup,
gnuidwpuyhtt gninppugnid@ nt gninppmawnipymup hwfumuwpd Juwuh dby Gu  wnbnh
pwpdpnipyuy hin, hul] wdngudwonieyniup, hwpwplipouwy untudnieymup Upuninpuiugh
unlinnudutipt wytjuwinud Gu b wydtjh punpny t pumind Jbpppug gninhwljutnieyuwn:

Lutwplynn nmwpuwopmd ninnudubliph werwdbiugnyup (800-1000Ud) nhndmid £ pwipdp
ingtiph  dbipdququeught  dwubipnd (2500-30004)  pupdpnipym@atipnd,  hunljugtiu
[inuwpnpwuliph hwpwduyht b hwpwduwplbpywu jwoelinhu, hull wuwqugnyup® Uhth L
N .wnwpwnh hwppuduypiph guopunhp dwubpniud, nip wyy Juqunid t 250-300ud:

Nuundywuhpnipynmuulinp gnyg Gu wurhu, np LN tiwpuwopnid unnuiapuinp inhpurwgbivnnid
0% hynuhuwpbdmywy b hynwhuwplbipw® nhppunpnipyuwy (waelinht, stwywd wyy pwihy, np
ugyu nwpwopnid minumpjuo Gy anyy mhwh woqun@bip b minmdubph pwiwlp hwdwpyo
unyu k: ynuupuwhuywg (wuebpp vnwountd G4 wytijh phy htunpuwghw, pwy hwpwduyhup,
wyn hull wwwmdweny hnwuhuwght (wuetph wwuwpubipp wydbih pwwn Gy 9pwhwqliguo:
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Unnwiupubiph wnusnipyniup hyjniuhuughu  gphppunpnigyuu htin quuguo - wwlb ugo
hwuquidwaph htitn, np wyunlin undbtpnn k, §muwdwolp wytijh hqnp £ b Gpupunl:

Uhlunyt dudwuwl] hynuhuwhugywg (wueliph wwqupubiph o oputhwqgduonieyniup
tuquunnnid | thwppuwd U uhnn pnivwjuanieyut wdhy, npp ndqupbtigunad £ dpuninpuugh
nlinndutiphg wnwowguo dwliplnypuyhtt hnupht: Jbpphuubpu ubipoodbing qbunuwhnnp
utig, £ wtijh Gu 9gpuwhwqbigunid wy:

NN wwpwoph unnquwupuwyhtt wpngbiuh qupqugdwt hwdwp gwuwunwdnp o wyy
nowutlinp, nip wrwudvwhwnnml Gy Jwewjuninught dwopwdwn  wadplubpp, npnup
umquunnid G4 waquipuliph opwhwqbligdwup qlimuwhnnh UG Juumuwnipyut gqumndweny:
Unguluh [Brtwpnpeuygh wpllijjwi jwughg ujqpuuwnpnn [iruwpwqnijutiph dhel gnjuighy bu
uh pwipp qnquynpninittlin, npnup muiv wpbdnunp - wplifip ninpnigyniup b hwunhuwynd
00 «pwg nupuuuubpy uuwhg ondhg Ginn juntwy hnuwupubph hwdwp: Upwyp Gu, np
wnwouwgunid Gt Gpliupunl hwdwdwn wudnplubin:

Unquwupwwrwowgdwy Juplnp gnpont L gwlb  nbnuunwth, dGo  hanbuuhdnieyub
wudnpbubpp, npntp Upgujuh wwpuwopmd Juwuuwo Gu gnipn onughtt quuquoubph
ubipjuniddwy htin: GYpnuuyh hynuhunid dbwdnpdnid’ £ puipdn dupdwy dwipg, hul wjuop
Unduunid” hwpujuyh ghlping: dupdwy fhtnpnuh hwdwljupgbph adwy npuuwdnpnipjuy
2unphhy nwpwop b puthwugnid gnipnn onuyht quuquotlipn, npnup nmuwpuwowypewunit
hwunhunid G twppbp pupdpnipjuy b nignnigyniy nulignn (Gruught hwdwljupgtph, nunh
tuuunnwynp . wuydwoybp 6o unbtinoynmd  dpunnpuuuyght Swunubiph b winnmudubiph
dLudnpdwt huwdwp:

Upnni mbmbuwlioll - gnpomGlinggynip unyuwgliv.- muh  UbGo  wqnlignieymit  unp
unnuiuptliph dhwdnpdwy b hhy unnuiupubtiph wjnhJugdwu wpngtiunid:

OQnuwdwmnuwupupdwy b opwhlinwgdwy Jud nenguw@ gutgiph Jpuwpubph Jud
wiuwppnipjuy  wundwey Oy wlinhjugl] Jupdhp Gniljugh, Ownuwdwpnh p. 2
unnquupulinp, huf (wugbph hwwndwy htivn G Juwuwo gnwhu - Swpuy wdnn§wiwwuphh
Ypuw wnwowguo puquuehy dwun nt dhoht unnuupubipp: Unwtdht nliwplipnid unquiupuinh
[upun winmhJugdwy wwwndwn Jupnn G0 nuetw] nmuwdlipd hnqudwutiph qlipnengnudp
(Upwty, Jupdhp Gniju, Uugh, Jwpnupuwmn b wy):
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UGLUUPUDP USUSUUUL UUULMEURULUGUL BULUY

Ylnm NUBP3UL

Lwtmih punlp-Uljwahé, whedliawm, ualimpnulngg piand, dwant, miofys, vhéplq, plpdliamunnpy, hhnpnihq,
kpunnpaidpm,  gliinphpmiq,  bip,  wlhopnnbughl  dhowfuyp,  alinpopuyhé, oplilpm,  Gumnduop,
Unywnipayy hlinniy, Julid, uninGhadwenip, hnodp, Uniinwqlitilig, ulljlilinpy dhournjuyp, dnimwén,
wquype, whpnp, ownpdwy, |ulnpnid, uwwjumpng,  wponlinghopl,  wominpbwghw,  phdnd,
wnihdlintlip, pliwqlitnn, epliwmlpnpy), nppophynpogha,  Jolminnl, jhghnalp, adhbagspeniélp,
ulylighw, uinplivpnmihghé, vamp, Glpapnilialp:

Kntouesble cnosa-MesnaHuH, nueMeHm, CreKmpanbHbulli wWmamm, MUKpob, pacmeopumens,  CUHMES,
pepmeHmamusHbili  2udpoau3,  IKCMpPAKm,  yeHmpugyea,  68biIxo0,  MenmoHHas  cpeda,
B8HYMPUKAemMoYHblli, 06beKm, 0Ca0OK, KyabmypasnbHAA HUOKOCMb, XUMA, AMMUGYHbLIU pacmeop,
O0CHO8a, MymaeeHe3, cefeKmugHaa cpedd, MymaHm, azam, a3pob, onmumasbHbill, bpoxceHue,
caxaposa, npomosekmuyveckull, 022AIOMUHAYUA, BOKYUHO, OAUMEPbl, pedzeHm,  Peakmussi,
ynempagunempayus, 8axkyym, aunudel, GMUHOKUC/IOMbI, CeAeKyus, CMmpernmomuyuH,  Criopel,
8€3UKyna.

Keywords- melanin, pigment, spectroscopic stamp, bacterium, solvent, synthesis, fermentative, hydrolysis, extract,
centrifuge, exit, peptone medium, intracellular, object, sediment, culture fluid, resin, Calcium chloride,
row material, mutagenesis, selective environment, buffer, mutant, agate, aerobic, optimum, fermentation,
sucrose, proteolysis, agglutination, serum, polymer, reagent, reaction, ultra filtration, vacuum, lipids,
amino acids, selection, streptokinase, spore, vesicle.

B. AlipusaH
MOJ1IY4EHUE BO4OPACTBOPUMOIO MUKPOBHOIO MEJIAHUHA
U U3YYEHNE HEKOTOPBIX EFO CBOMCTB

Hccneoosan npoyecc 6videnenus u OYUCMKU MEIAHUHA U3 (PePpMEHMAYUOHHO20 pacmeopa u paspabomau
aphexmugnbvlil cnocob noayueHuss MUKpOOHO20 MENAHUHA.

Jna ycmanoenenus npunaonedCcHOCmu NONYYEHHO20 NUSMeHma K MeNaHUHAM UCNONb308aHbl KAYeCmBeHHble
Ppeaxyuu Ha MelaHuH u cnekmpockonudeckue memoovt (Y@, UK, JIIP).

Hszyueno enuanue memnepamyprozo 6030e€licmeus HA NAPAMACHUMHblE CEOUCMEd MeIAHUHd U HA He2o
pacmeopumocmy. Tlokazana 3a8ucumocms KOHYEHMpayuy HeCHAPEeHHbIX dNeKMPOHO8 8 MelldHUHe Om meMnepamypbl
obpabomku. s NOHUMAHUA XApAKmMepa NOJYYEHHBIX OAHHLIX UCHONb308aHbl Memoovl HK- cnexmpockonuu u
Odepusamozpaduueckoeo ananusd.

Ha ocrose npeonosicenHoll mexHonocuueckol cxembl MOJICHO pazpabomams MexXHOIO0SUID NPOMBIULEHHO20
npou3800cmea 8000pACMBOPUMO20 MUKPODOHO20 MENAHUNA.

V. Hayriyan
OBTAINING OF WATER SOLUBLE MICROBIAL MELANIN
AND STUDY OF ITS SOME PROPERTIES

In this article we reveal the process of isolation and purification of melanin and the effective way of obtaining
microbial melanin. To confirm the obtaining of pigment to melanin we used the qualitative reactions and spectroscopic
methods for melanin. The thermal influence on the par magmatic properties of melanin and its solubility are studied
here. The dependence of the concentration of not coupled electrons in melanin from processing temperature is shown
here. To understand the character of the result received we used analytic methods.

On the basis of the offered technological schemes it is possible to develop the technology of industrial production of
water-soluble microbial melanin.

Uny& hnpduwonnd  hlimwgmingwo b Jljmbhah plpdbamughng  jmionyphg whoumnndwé L dwppdurh
qnpopéegn ni Wwlpfurd dhlipnpughé dljwihah vnwgdws wpnyniGordlim noboadiabpn:

longywo whodlitnp (qnibwiynye)’ dljwbhihl qunnlpoblinganiap haumonnlyng hanlup oquugnpoyuo
bé dlywapap hunluwn npoaodpalioné eliclghaaln b vaglilimpnegnoghly Jlpng&lp:

Muunidbwuppynnd Fdljwapbah gropanlog Ghuwliaot haanlinyaniaalinh U Gpor iniolijhngayué Ypor olindught
wqnlignipainiép: Smigumpynid F dlijuwahah Jle sqmiquifnpuio jliliinpnaalinh Inbglitnpughugh [afuyuonygaynip
Wpwlplwl olipdwinhawitihg:

Ungywo inyanalinh panyep hwulparfiaryne handlwp oquugnpoywo e whwghgh dlipnnélip:

Unmpmplpfurd mbijubingnghoalioo & ujulidiwalinh hhdwé Jpoo frropligh Fpalily opnind inioynn Jwapk wparbolioné
Ulijlhaph wpnym Guplipolioé wpmappneyul inlifubninghui:
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Nunudvwuhpnigymup  Jipwplipnd £ fiGuwnbuoninghugh - pbwqujuieht ne @dhpjuo L
dwuptwpwyunut Gnuuwnd dGjwuhuh vinwmgdwun:

Upuwuhuubpp opquitwjuiu punyeh ul jud dniq nupsmqgny@ uhqubunubp Go:

Unwop pupdpuwdniiniughtt hmbpngit wajuant wnihdbpubp Gy, npnup opquuhqunid
wnwowunid G0 wonun wuwpnivwlng b wowtg wqnnh dnun b oppn-nhdbiunubph $Gpdlivnurnpy]
opuhnuguwy htimlwupny:

Yhtuwpwywliuwy hnidphg vnwgduo, husmbu wl uhbplimhl dhwthtatpp 6o hwonnnipyudp
oqunugnpdynid Gu twpplin minpupnq@tiph b pniuwydnpniduliph, Swnwquypuyht winwhwpnd@tiph,
swpnpul ninnigpubiph pmddwy  dwdwuwl, Ynudbnpugnd”  npuliv nyunpordwunpwjugngy
twnwquypllinhg dupih b dwqlinh gupyunuuawljw dheng, gwlb wy) ptwquifumubpnd [1, ke 3-10]:

Uwuptubiphg unwgynn UbGjwuhuubnp gnigupbpnud Gu anyy honnigymivubpp, hus jounwuwlua b
pniuwlut owgnid mulignn@lipnp [1, ke 3-10]:

Swynh t dbijwhth vnwgdwt Gnuwbwl, pun nph dGjwihup woaguwmnmd Gu dwpnguyht dwqtiphg
2-4 M NaOH-h inonyenid 12-hg 24 dwd Grugubiing n1 wnupeyny (nonyphg tunbgubling: Uhjuuhu
uunnitwlnn sunduopp [Jugynid k uwghpinng ni wigbnnuny [2, te 96]:

Ju twlh dbjwohth vnwgiwy wpnntwgpfuoe G wyp Gnuwuwl, punn nph junqBpht U funpnp
finetipwynp wuwunuvlipht vwuwunh Gupwplinig npny dudwiwl) wewy Jhpuipnd Gy 50-150 dq/lq
L-phpnghuny: Uuquunhg htitnn utnwigduio Unpphubipp, dwqtiph him dhwuh@, NaOH-h (nmonypeny 80-
90°C glipdwunhdwnid hhnpnihgnid G4 ni imonypep signpugunid winuippyny: Uhjwtht wupmuwlng
tuinuwopp wugunynid k, (Jugynid opquittaljury (niohsulipny nt snpuagynid [3, h. 2083214]:

Ulqwthth wiwndwy O} wy Gnwiuwih hwdwduyy dGjwuht  gupmowlng  poheulinp
Gupupynid Gu $opdbunwmnhy hhnpnihgh, nphg htinn utwgduo Epunpuljinp wag £ Jugynd 1
suhh wlgp milignn phtphiwihintphl whuwh gliynnquyht Widppwang: Lhquwnh $hinpbing htiun
dhrinpp Jugynud £ pH -7,8 wiphu - HCL pmipbipny [4, h. 2734825]: Cuwn htinhuwlubliph (U. d huwnnd,
S. nmijywouuyw, d. Puphguyuw, U. Lun, U.Snnmuhy, S Uwlnpply) wowouwplJuo
tnwuwfulipp  Jupbih L oquwugnpotiy  poomid  Uhjwinglitigh  qnpopupwghtt  Jwuliwlignn
Uhwgnipymuulinh huynawpbipdw@ huwdwp:

Swynth b gwl Jwiptwpwawlwg vhapbqnd dbjuwuhth vnwgdwy snppnpn Gnuwiawlyp [5, te 96],
hwdwduyu nph dbjwuhth fhuuwuphiplgh hwdwp npyliv pniund- wpnwnphs oqguugnpoynid Gu
Sacharomyes neoformans ginht wjuwwnljuwunn uuljtipn: Uhtptqynn dtjwihtp opnid sh noynid b Guggnud
po9h wwnh{, nt nonyR sh wpumquinynid:

huwquuquohg dhjwthtuh  wigwmnudp ppuuiwgynid £ nipunpuduwyuny uid hhnpnihgnd,
pohoulinh puypuydunip nt (monyep pReYtigutiing’ dbjwuhuh umnigdudp:

Utwtht qupmuwlng unduopp gitnphpnigdnid £ nt (Jugdnid: Jouuwquoqquohg dbjuwuhuh
tipp Jququnid E 10%: UQwpuwgpjuo bnwiwih hpdtwluwt plpngymup wiwmndwy  thnynud
ubijwuhuh guon bipu k:

Ghuwmnbutninghuljuwy Gnuwawlng qyning-uigunnuwght dhowuyphg opnid sinioynn dbijuahtuh
utnwguw ddwiwmnhyy Gnuwuwl t aupugpduo dwb Inonotus obliguus uuljtiph unwn [6, ke 68-72]:

Onnid  sindynn  dbpwuhuh  uwnwgdwy  pnwd-wpununphs £ huynbwpipduwo  Cladosporium
Cladosporioides utljtiph unw [7, h. 1063834 U] (vwfuwnhuy): Cun wpnnuwqgph™ 100q snp thnp hwudwa
JGuuwquuqyuoh, 530 U] vweguyht pugujuwpeeyh, 330 U] §nugbunphl wnugepdh U 130 Uy oph
Juwntnipnp Gnwgymd £ 4 dwd: Uyunthliml twp Juwmtnipnp $hiinpdnid £, gunduwopp (Jugdnid 80%
puguluwepyny nt 9pny b snpuagynid 80 °C 9tipdwumhdwunid:

buswliu tpumd | pipdJwo pdughtt ndju@tinphg, bpugyugynn tnwiwing dhjwthth uvnwgdwh
nwpnid dwjuumd £ Jo pwuwlh ppuyht monyp, husp Ypbph juhn ppduyht b wnuygh
monypuliph wnwewgdwup: Uhwdwdwowl wbup, np hugwgu b Jopp  wqupugpduo djnwe
un fuwrtnwupubipnid, unwgynn dhjwahuubiph dwppnipyuwy Jipwptipyug npbt ndjug sh abpjuywgynid:

Utijwuhuubiph unwgdwy fupuqpduo hhdbwuy nubwyutinp Jopupbipmd G4 wyugbiv §nsJuo
T0HU. - dbjwuhuubpht, npnup mubt olipppouyht mbnuliuynid b quudnid Gu hpliug uhupbliqnn
pohoulinh htitn utipnn Jumnigquwopuyht Juwgh dbe: Uyn dbijwuhaubipp opnud s imodnud: Roheulinhg
Upwag wigwndwy b dwppdwy nmbjuninghuyh htim Juuuwo nddupmipgymaubpp wuydwawdnpnod
b4 npwug pwpdp wpdlipp, npp U vwhdwbwthwind £ Gpw@g  juyt oquugnpodw
huwnwynpnipymuutipp

Quuywo Upw, np wutwghnwluwy qpuljutnieyuy Uty huwynuh G Ubjwuhuubph wueuwndwy vh
2upp nuwiwulin /mpuwig dwuht junudtig Jiplnud/, vwljuya dhjwuht gqupmawng jhtuwpubwljuu
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opytifinuliph puquwpunype Jumiguoph wumndwnmy UGjwthtutiph wagundwy utnwinwpmn nuiw]
qnynipyniu smuh [1, ke 3-10]:

Nuwwnbitnuwyht /wpunuwgpduo/ gpujuinyeyua Uty suy nlinbnipgymiuulin Jwiptwpwiwljuu
uhuplqny opnid moh Ubjwuhvuuliph vnwgdwy Jopwpbpuw): Gel opnid simodnn dbjwuhubbinh
woowmndwl b duppdwy dudwuwl] imonyph ppyigdudp wieundue dhjuuhuh dunduopp hhupnid
1motiind htwpudnp £ uyn inhwh Gpwuhu@tipp dwppl ninbjgnn uwmunipnatiphg, wou opnid (niotijh
Ubjwhuuliph nbiwgpnid wynuhuh nuwuwing hvwpunn sk pudupuop Gipny uwnrinipnalinhg dwppdud
Ul tht v :

Uin nnuniduwuhpnipyut uunhpt b dwuptwpwowjoy vhupligh hhdwy Jpu dywlhp dGjwuhth
utnwguw nuial:

Enipymiut un k, np Bacillus thuringiensis subsp. galleriae Unwn unwgyti] £ unp pnwd-wpunwnnhy,
npu wdblgulng woluwohu, wqnun wdh gnponuulip, wuopquwuuwliwu wnlin L 9nmip wwpmuwlng
ugunuwpun dhowduypnid uhbplignud £ opnid ymotih dGjwuht: Yniyumnmpuy htinnifhg dbjwuhuh
wigwnnidp ppufuiwgynid  ghunphdmqiudp Jhbuwquiquoh hirwgnidng ni niquiinhg pH=
4,5-7,0 wmhpnypnid-0,63- +0,2 Ud npurdwgho mubignn MA -Ip CI - duh jutidnd dGjwahth unppgdurndp,
opny Jutidh (Juguunip, wdhwluwepny julidhg Ubjwuhuh tymghuynd, nijnpuphnpughugny, tjjnianh
Juljninidught pnghwgdwdp nit snpuagnidny:

Stjuuhulwg wprymopbipp, npnup Jupnn 6o unwgdl] weowewnlynn Gnwawlh hpuedwy
nbupnud, Juymwund G0 upwand, np abpjuyuwgynn mbjuuninghulju@ dninlignidp htwponpnigymia
nwihu  Jdwwngiih b Edwu  Guoynmplphg, ny  pwpn nbuuninghwliuwy  dninbgdudp,
Jhuuwnbijuunnghwlju Gnuwawlnd vnwiw] ninbljgnn juwetnpnubiphg / thyhnobip, wdhiugeenittp,
woluwopuwnulin, wuopquuwuwy wnlip/ wquunduwo opmid (moth hjwaho:

Uwuptubliphg unwgynn dGuwohuubph wewdbjngemuu uyo t, np upwyg wpnwnpnigniup, h
nwpplipnyeymt  Jhunwiwuwy owqnid mubigng Jud  phdhwlwt  dwiwwuphny, pwilupdbp
niwfnhyubtiphg uhfptqynn Ubjwuhutlinh, sh vwhdwiwthwlynid ujqpuwuahhdbwfuy) hnidpnd:

Bacillus thuringiensis subsp. galleriac K1 (BTGK1) pnurdp uinwgyty £ wpyniawpbpwluwa BT 69-6
2unurdhg Untnwglivligh b puquuthng ubijijghugh wpyniapnid: Npugliv dninwgqlit oquiugnpodty k N-
ubipht-3-uhpn-N-uhnpngngniwthnhp (US):

Utiithghuyh wnweht thniymd BT 69-6 pnwdh pohettinp Wywlitip 64 'U-nd (1dg/d], nupwn-
ghnpuwnught pruplin; pH  6,0; 30 pnugl) L guwudhy G 500 Ulg/d] winpbiguinndhghtt wuwpniuwlinn
ulilifinh] Jhowduyph Jpur  (Juw-yligunuughtt 2% wqup UNY): Qunpdb) E unpbupnndhghth
uundurdp uym@ BT P-21 dnunwynp:

Gnpnpy thniypnud. BT P-21 puundp dpwldyp £ 'US-nd b guwudlip £ 500 ulg/u] uwnpligunndhgh
yupngwlnn UNU dhouuyph Jpur: U-nd dpwljuo P-21 jmwdh pohoulinp UNU. dhowuypnid
wdligyti] G 30°C otipunipywt wuydwyubipnid” 48 dwd:

Uunnigyt t 3413 wdwo qunnip, npnughg 15-p iny Gt dbjwuhY uhipbqnn dninwumntbip (0,44%):
J bpghtubtiphg Yhijpnuliiijghuyny punpdty t wydbijh winhdnptit Uhjwohy uhtplignn BTG K1 puiwdp:

Uyuuthuny” wnwgwinljynn BTGK1 nwdp mwppbpdmid t huynth BT 69-6 ynwdhg apwuny, np gw
quym k unnpivinndhghth pupdp nnquiatiph aqundudp b pungmiwyy £ UNU dhowduygpnid nonwlyti
Unig-nupsuwqnyt Ubjwuh:

Unpdning hraljoats hooinlpaatihy &lip:

Rohotlinp gnughjuwdl b ninpn G 3,0-6,0x0,8-1,3 U swrthubipny, pwipdmi@ Go, hwinhunmd G
qupd b Gplupudmiy pnewulph dund: Cun Spudh’ abpynd 6 gpofjoy: Unwewgunid Gu dJudl
uwnpulbp b 2Gnuwalpyniawdl pnipbnyu wupuuwnpoe) sipuommiulp Eunnnnpuht:

Uuwytigunnuughtt wquph Jpur pnundp wdnd | wnwwiguliing - gnpp-uwghnwumie 2-3dd
npwdwqony [np qunmpulin, npnup wéh bGppnpn opp powwqundud b (hund  ufqpnod
qupupudni b woqur dniq nupsiugnyt swdwuswouuling: 2-hg 3 op ubitywlught olipdwumhdwund
duwnig htivnn wqupny vbaunuygh Yhowduypp wdpnnenipjudp qnituwdnpdnid  Unig nupsuwgnya:
tnnty duwuglivgunuwght vhewduypnid 30°C b wipuwghugh wuydwuubpnud (opgwupinnymn Gndwywy,
220 wunywn /pnuglind) wdnd B wnwewguliind YhowJuyph hwdwgwth wnuunpnud, hul] wdh 6-8
durdtiphg uuwo dhowduypp unwund L oulgpnid pny] Jupdpudmb, hul wyanithbiml® dnig
nupsawgnyy qniawynpnud:

Bhghninghwrliaré; harinliaéihy 4.

Dulinyymuninpy] wilipnp F: Uah oupnpuluy olindunumpawép 25°C -3¢°C uwhdwuubipnid £: Oupinhuurg
pH- 7,2-7,4 t: Uhgpbgnd L dniq nupsuwgnyy dGpwoht: Ubjwuhth uhtplbqp wybtijh wpugq U
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huwmbtupy t papwind 35°C -hg 37°C uwhdwiubpmd b pH-h 8,0-hg-8,5 vwhdwuulipnd: udnpnid T
[uwnnnuywpwnp, oujwy, tulnithtp, ghjwphngp wowowiguling ppent’ wnwug quqh: Qh judnpmd
uwfuwnpngp b dwatngp: Mipliwg sh wowewgunid: UGh hwdwp uhijninhtwepdh Juphp t qgnid: Miuh
wypnnlinghinp] hurnlnieynit: uym E unpbugunndhghth (500Ulq/u]) aqundunip:

Ulipninghwrloaé harinlinyein&éilip.

Swiihu £ ppujuy wqpnunhuwghuwyh ehwljghu uytighdhl H5a-5b phéndny:

Pwuh np, h wwpplpnpymy  opquwuwlwu punyph 2w dhwgniyeymulinh, JyGuwuhubbpp
hwunhuwiunid Gu wynhdbpught Jhwgnigymiaubp n hpbug Jummiguopnmd smubu niwqbtnubiphg
gniuurnplijnt punmbwl jnipuwhunnly $maghntuwy fudptp, wou 4pwag hppitnhphjugduws huwdwnp
oqunugnpdynid £ mbunwdnplwy Gnuwuwl [8, ke 530-542]: Ulipn Ynnuhg vnnwgduo wuqunumljughu
Wwniep gmiguplipd] E dbjwuhuubph Jopwpbpun Ghpwmndnn  nbunwdnpdwy poinp jnipuhunniy
niwghwtblipp: Uyugbtiv'  wpdwph thunpumnp wdhwfughts monypep  Jopwljwaqund t dhugl
dbnuwmuljuwuh, nidlin opuhnhsubtiphg (KMnO, ,H,0, ,HNO3) , gniuwqpynid t, FeCL;-h wbjugdurdp
monyprhg vuinnid k b wyw:

Pugh Jbwuhth wbunwdnpdwy  ebwfghwuliphg” unmiqytip £ 9wl hwdwuwiuwy ninbignn
Juwntnipnutiph’ wdhtwepemubph, vwhnwlnigulinh, (hwyhnuliph, wofuwepwntlinh, wiopquiwluwu
wnbiph wojuynipyniap’ wyJuwo Judph wmpbph huynuwpipdwt hwdwp Ghpomnn  jnipuhonniy
niwlghwtblipny: Uuwhquiph wpymupulipp gnyg Gu ndb], np vinwgduo dbjwuhuh udnpnd Jbpp
upJuo ninblignn Juwmunipnuliphg dhugy ughunwling (22,5%) £ wupmiawdnid: Mwpqdb) £, np
uwhinuwlinigh Unjinip yGpwahth htn Juugduo b phdholuot Juoond:

Uwiptwpwiwuy nwiwing unwgynn dbjwuhuuipp juoduo G4 (hand jud vghunwlinigulinh,
Juu (hwhnubiph htim, nph wuwwndwnny b pwip vnwglip G4 ypnundbjuwuht Jud jhygndboaht
wunmun [6,9]:

Qh-phnpugidwy tnwuwlng npnpdtip £ unwgquo dGjwahth dhohts dnjiyniywnp Gohop, npp
ququnid £ ~ 5730: Ugowuduwo dbjwuhuh pplitinhbhjughuyh hwdwp oquuuugnpodliy Gu awl
ugpunpuy Gnwuwobp: Uyuwbiv, ophtwl, nyupudwinypuwugny@ uogifuinpnunuhugh  Jbpennnd
wunqyb) k dbGjwuhuh dniiniht jnipuwhwinn) $pniuljghnvwr judpbph (-C=C-,=C=0, -COOH,NH-,-OH)
wnjuynieynitp, hasp hhdtwljuind hodwoumnuupupwind © gpuuingeyuu dip  [1,6-9] plipduo
uwipuipur dyurabipht: Lwth np dGpuwuhuh dnjiinynud fu@ dwb sgniquidnpduio Eiiinpnaabp, wuguw
Liaqupnuupudwquhuwoy pbignuwuvh  Jbpngnd  wupqdtp B 9pw wuwpudwgquhuwljuo@
hurinjnigyniup nt npnp b wjwpurdwquhuwljoy faunpntubiph §nugbunpughuwu:

Nuupudwinpuugnyy b mbuwulijh mppnyend hwudt) G dbjwihuh fuoudwt vagbupobpp,
npnup hplitg witiupny Unphg adw Go gpuuunyeyw Ut [7-10] pipduwo uwgbfuipulinh@:

Utjwuhth Uniugitmpughwy  $ipdittnughnt  htinninid npnpliint hwdwp - $niquio htinnayp
unupugyl] £, unwgdud monyph owymhjuuwy junnipymup suthyt] 326 nm wihph Gpijupnipua
nuwl m hwdbdwingty dwpnip dbjwuhuh (nonyph owynhjuluy funnipyuwy htitn: Uynughuh wihph
tplupnipyut wguydwatbpmd  swthnodaliph gligpnd . $lipdbinughnt  hinnnid winjur ninbilignn
fuwntnipnulipnp gnpotwuund 34 juwaquipnud dtijwhh npnpdwup:

Utjwuhtth unppghuyh  hwdwp HA - Ip dufuhph  hnUnunpplittnh oquuugnponidp
yuypdwiuunpduwo  § upwind, np  Jubidp, mubbwnd ebgnpghtth, $npdunntihpnph L Jbuw-
Puuptunhwdhuh wnhinunbtuwghugh hinbwupn unwguo wnihdbpught dwwnphgur, dbjuwuhu
qQuuabtiint puwpdp punpnpujuampmy L gmgupbpnd, husgp, pun bGplnyphy, Juwduwo b julidh
dwinphguyh Ypu dGpwahth jnipuhuwmnmly fobdundp:

uidh  hwwnhiubph  wpwdwqoh JGompyuy  punpnigymup  -0,63-  +0,2dd nhpnyenid
uuydwianpduo t apwund, np UGuwthth unppghwt, pwuh np hhdvwowund wogdwiwdnpduo
Phahujuy ginjumwgnbigmpymiatbipny, wuuw 0,63 Ud-hg pupdp dbonyeyut nigpmd thnppuwunmd L
[utidh wtivwupun dwiliptiup, huY 0,2-hg thnpp swthp plipnid t hwnhubph dwubwih tipnhdwa m
hn@wthnjuwtwljuyht wynwpulh pguodwy b hhnpnphtwdhl eidhdh uwjundw:

Utijwthth unppghugh hudwp UA —Ip  Julidh CT' -4Lh oqunuugnponidp upuydwiwdnpduo £ apuund,
np wyn, dumd OH' —4Uh hwdtiduwn jutidch wiwpnnnigymiup, hwunlivg dGpuwuhh, 1,45 waquid pupdp & :

Unppghugh  dudwbwl pniqunph pH-h dtionipjwu 4,5-hg dhuslh 7,0 whpnyph putpnipymun
uuydwianpduo b apwony, np pH-h dbGonejwt 4,5-hg guop dwpgnid ilinh £ mubunid 1monyphg
Ubjwihth Jwugwih wiowunnd® gunduwoph dund, husp wewe E phGpnid  unppghnt  wpnglivh
hhnpnphwdhy etidhdh uwjunmd: Lmonyph pH-h 7,0-hg pupdp mppnypend dtijwhh unppghugh
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gnigugthpuliph aduqnud £ uljuynid, npp, punn Gplnypeht, gquydwuodnpduwo b julidh $miafghniun
Judpliph nhungdwy wunhdwuh thnppugdudp:

Gnwuwlh hpuljuwuwgdwy htwpudnpnipniup (nuwpwudnid £ hGnbyung ophuwlublipny, puyg
sh vwhdwiwthwlpdnid npuagny:

Ophuw 1. BTGK1 pnundp widtigunid G duwugfivguiinuwyht wquip wuopntwljng thnpdwiunpubpnid®
30°C obipdwumhdwunid, 48 dwddu pupuwgpnid: Uyunthtml wdwo pnudp  dwuptwqbipoduo
dhahninghwlfwy monypeny nnnnbny, hbnwgmd L wquph Jpughg nm wybijugynd £ 5004
nuwpnnnipjudp Epiudtyinh §nipwubp, nip vwjuonnp (guwo k 50 Uy $bpdbunmughny hbinnly, npu nish
htinnbyur Guqup’

KH2PO4 —1,0 (}/1,

K,HPO, - 3,0 ¢/,

NH4C1 -0,5 (}/l,

NH, NO3 —0,1 (}/1,

Nast4— 0,1 (}/l,

Mg SO, x 7H,0 - 4x10°°M,

CaCl,x 6H,0 - 4x10™*M,

MnClx 4H,0 - 4x107°M,

qniing -0,5%,

L - gqinunuwdhfiwpeent- 5x10°M,

vurinphnidh ghnpun - 0,5 g/,

L - phpnght - 200 dg/y,

Uhgnunhuwpeent -10Ug/d]. pH 8,0-8,5:

Unjpwtlinp mbinunpdnud G4 ninpuuqnnyn déndwwfh Jpoor (220 wu/pnuy) b wdligund Gu 30-35°C
48 durndjuw pupugpnid:

Utjwuhuh §nugtittnpuughwy $pdtittnuughnt htinndnid juqunid £ 2,1 g/:

Oppuwy 2. Utjwuhth vnnugnidp vdwywnhyy £ woweht ophtwlhy, dhuyu gt mwppbipnyeyurdp,
np, npuyfiv pbpdbunmghnt dhowduyn, oquiugnpodly b duwulipunnuught wipquiuwl;: Utjwuhuh
nugbtnpughw ptipdbtnughnt hinmmd Juqunid 4,0 g/1:

Ophiwy 3. BTG K-1 pumwdny Jupuwlynid E htimlbyur) Juqu@ niabignng Yhowduypp (quiaquiowhu
%) - gnpliuh wpnip -1,5 b ughnwinigudhnwdhiught unwynge - 3,0, pH 7,2-7,4: Swuduwo jnundp
wéligynd £ 24 duwdduw pupugpnid” 30°C  oipdwumhdwunid, whpwghuyh  wuydwuutipnod
(2pouwuunnyn Endwtwl]-220 wwn/pnwy): Unwgyud hinni] gwupuwynieny Jupulnid Go 500 dj-wung
Epitdtytiph gnjpuwabpnd wdtjugduo 50 U] ipdivnwghnt dhowduyp, npp muh hbinlywy Juqup
(Qquuquowghtt %) - gnpith wynip -1,5; vghnwinmguyhnwdhiught junwgnie - 3,0; NaCl-0,2;
CaCl,-0,05; pH 7,5-8,0 (quupuwrdhouruyph owdurp 10%-h hwpuplnyg): Ynjpwbtipp wminumpdnid G
ninpuunnyn dndwgwlh Ypu (220 ww/pnyy) b wdbigund 30-35°C 48 dwdur pupugpnid:

Utijwhtth §nugbivnpughwt, ipdtittnughnt htinnignid wpngtivh wjwpunhg htin, Juqunid £ 5,3
¢/1: Ynipwtlipnd mwpduo Jouuwuhupeligh htmbwupnd uvnwgduo 5,3 ¢/ UGwtht wuopnivwling 91
dbipdbitnuughnt htinnithg Jotuwquuquoh b wyp Jujunypuph hbirwgdwu hwdwp quugqduon
gtittnphpniqytiy t gittnphdpnigh ennnph 3000ugun/pnyy, wipwgnipjwy phidhuny, 20 pnuli linnipjudp:
Uprynmiapmd unwgyty t 8,4 1 Umq nupsuwgnya pniquin: Utijwhth nuglitmpughw $niqumnnud
[ququti £ 5,0 o/1:

Unwgquwd niquitnp pH-p winueeyny hwugyty £ dhusl 7,0-h nt atipplhg Jopb ninnnipyudp wug k
quigyti] Cr- 4uh UA-Ip hnununppbhun wupniuwng wynwpulng:

bnununpplittnh hwinhfubiph wipwduwq(jup dGonyeymap Juquly k -0,63- +0,2 Ud, hulj owdunp 1,8 1:
bniqunp hnuph wdupunhg hbivn fulidp (Jugynid t wyupw@ opnyd, dhtsh wpmwpulhg puthynn
htinninid’ snp Yynyeliph wupnitwlnyeyniup huwruuh 0-h:

bnununpplittnp Jpur Juduwo dbjuwuhtuh nunppghuwgh hwdwn Jtiplhg atippl wpnwpung puag k
ennuyb) 3,5%-ng wlhwlueph (monyp: Uhjwuhund hwpniun wdhwluyht tyniwnh hudupbyp ujuydb
L (monyph ownpiuuwy Junniyeymup OIu > 0,5 ( A= 326nm, D= lud ) L Umq nupsuwqnyQ
gniuurnpnidp uljudbyp nt wupundby £ anyt gniguthyubiph aduqnidng:

Swdupjuwo 4,01 Eynwinhg wdhwlh hbinwgdwy hwdwp monypep Gupwpiynd £ Juljninad
snghwgdw@’ 55°C olipdwumhdwumd b 0,1dp duwgnpnught dupdwy vuydwutbpnd: Upnymupnid
unwgymu £ 2,361 pnghwguwo Eyniwn, npnlin dbhjwhh gnugbiinpughwt quqund £ 14,9 g/):
Uhiypnujunypulinphg b hjpndpnpughg wqundtiint hwdwp 1dp. dipdwy nwl monypp pug L
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ennudty 0,2 Uiju dbonmpyuy wugplipn Juupntl punuwupeny: NGpdhuwnp nugbitinpugyt) t dhosh
dwonighl Jhdwlh hwuulbp (Uhush dbpwohth Unugbiunpughwu uqudh 150-170g/1): Uyunthbnl
ghwgquo quuguop nminuithnjudnid b hwjudwwwljw puwuh Uiy b snpugdnid Jurwpuwund” nwp
ony thsliing (55-60°C), Jud Epuhjurnnpnid™ 9nip Juinn wqbunubiph (ophuwl P,0s5) wnljugnipyudp:
Unpryniupnid utnwgynid E dlitnwnulju@ thuyging 30,3 q Unig nupsuwgnyy wdnpd quisguo:
Ugouundwt b dwppdw thnnud pbpdbunmmughny htinnijhg ypwuhuh Gipp juqunid £ 63,5%:
Ophuwl 4. Ubjwuhth vnnwgnidp vdwywnhy E ophuwl 3-ht’ vhuyt gy twppbpnipjudp, np
wgwindwy thniynid unppghuyh dudwuwl] ogunuugnpoynn $niquinh pH -p Juqunid k 4,5:
Sipdtivnwghnt hinnifhg wagwndwy b dwppdwt thnyynd dbjwuhuh Gpp uqunid £ 67,3%:
Unyt wpfuwnwyph dli9 unugpdud hinwgnunnigyniup Juwnwpdby £ dwuwdp USRS A -683-h
Phtwbuunpldwy vwhdwuabipnd:
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252.575.113:616-006 Qbkunplw, obilningpu

USEOULUYES'S LUNULE FLUY2NPEBUL CrRULNRT LUNSYED
SULUOYUONRESNRLE SELESPUUYUL SEUULUSNRURS

Uhnuw £ NU3UL

Puwbuyp pwnkp’ punghly, dupwbqulwh, ns dunwbqulpml, swpnpal, pwpnpul, phdpupbpuwha,
dwnwquypuyhl phpuwyhuw, whnnuphghninghu, oiinglblikqg, punglhlnwdhi, uniwnwghu:

Krrogessre CJIOBA; OHKOIAaTOJIOTHA, Hac/IeCTBeHHFBIH, HeHAacJIeJCTBe HHbIH, 3/IOKaYeCTBEHHBIH,
J0OpOKaYIeCTBEHHEIH, XHMHOTEPAITHA, Iy I€BAA TEPAITHA, IaTOQH3HOIOIHA, OHKOT€He3, KaHI[epOreH,
MyTaLHA.

Key words: cancer, hereditary, nonhereditary, malignant, benign, chemotherapy, radiation therapy,
pathophysiology, oncogenesis, carcinogen, mutation.

A. Topocau
PACIIPOCTPAHEHHE PAKOBBIX 3ABOJIEBAHHH B TOPOJE CTEIIAHAKEPTE
C TEHETHYECKOH ITOSHI[HH

B pabore nmpezcrapieH aHaam3 pacIpOCTPAHEHHOCTH OHKOIIATOJIOTHE ITO PE3YIbTaTAM CTATHCTHYECKHX
HCCIIEAOBAHHH C IeHEeTHYECKOH MO3HIHH. Yacrora pacipocTpaHeHHA OHKOMATOJOIHH CTPEMHTEJIBHO HApacTaer,
YTO CBA3aHO C KaHI[€epOr€HHBIMH CBOHCTBAMHU XHMHIECKHX BeIJeCTB H HOHH3HPYROLJEro H3/ITY9€HHA. SHanHe
HcropuH 6O0J€3HH, CTENEHH pAaCIpPOCTPAHEHHOCTH, XapakTepa ee YIIVYIIEHHA HA OCHOBE TeOPEeTHYECKHX
HPE,ZICTHB_/IEHHPZ CHOC05CTB}/E'T PELIEHHIO MEJHKO-TE€HETH YeCKHH 3d/a4.

A. Torosyan
CANCER PREVALENCE IN STEPANAKERT WITH GENETIC POSITION
The article presents the analysis of cancer prevalence with genetic position based on the results of statistical
studies. The frequency of cancer prevalence rapidly grows, which is associated with carcinogenic properties of
chemicals and ionizing radiation. Knowledge of the history of disease, prevalence, character and the process of its
Improvement on the basis of theoretical ideas, helps to solve medical and genetic problems.

Upprunnwilipnid bEphuyugywé b jpdwlmgpului hkunmgnunnyenibibph wpnniipbbpny punglbnh
mwpwdywsmppul  JEkpménypitp ghhknplwlwh  wkuwblymbhg:  Punghkph  nwpusdui

hwdwpiuluwinipiniip nwupbguuph qhuyny Jkdwinid E npp Juwyws F phdpwlwl niyebph, inlnughng
dwnwquyplbph pungllnuéhl huwnlniyppudp: Skuwlwl wwnlbpugnidibph hpdwl Ypw pdwbugny
hAhjuwinnipyul wunndnipiniip, nwpwsywdnippul wunhpdwip, pupbjuyiwi phpugpp, ngjuy nyep
quiplyh I ogunuugnpdly pdoluqliabnpulwl pigppakph iniduwl hunlup:

Swpbkgnwph quuwny dbdwunid b ninpnmigputph nwpwsdut hwdwpwljutnipiniup,
npp Juyydws Lt phdhwlwb wmptph, hntwgunn dwnwquypubtph punglbnushu
hwwnlnipjudp [2, 5, 6]: Lkpjuynidu s ghntwlwuutp [3, 4] h huywn tu phipl wyu
thwuwnp, np Epb ninnigpti nith nuwh swthh dbdnipnil, btw wpnkt nip nmwupkjub E, nppu
hwdwp swpnpull mnpmgpubph Juwn hwunbwpbpdwt hwdwp pwduljub  Eplup
dudwtiwly £ wthpwdtow:

L2 nwupwspnid wnwohtt wmiqud hwwnnil] niumdtwuhpmipnittp Gt juunwpdty
pungitnh  wnwpwsjwénipjutt  pugwhwjyndwt nnpoipjudp: ZEnwgnuinipjub
tywwnwlu £ Ent) L2Z-nud niuniduwuhply) pungytnh nwpusqusdnipiniup, hwunhuydwh
hwdwhiwljwunipjniup, dunwiquljut jud ny dunwbqulijub (hubp: Uy tyunwlng
2014-2016 pp.-htu Jhdwjugpuljut hknmwgnunnipniuttp b juwnwupyb] Unbkthwbwltpn
pwnuph ninnigpupwljutt hhywinuwiungnid: Zknwgnunygt) Eu hhwunubph dunwigdwi
wnwidutwhwwnlmpniuubph  punypp, hywbu twb btpwbg wnwpwsudnipmiup b
hwinhydwt hwwwljuunipiniup:
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Usjuwtnwiiph nrunidttwuhpdwt hhdtwpiunhptbph wwupqupwiunudp hpuwbwgpty
tup nhinnnujut b JEpniswjut dkpnnubtpny, ogrnugnpsdtiny pupunwght mfjuubp:

Cunhwinip wndwdp Juwunwpyb) £ 597 hhquunh pwpnbtph ndjujutph JEpnwsnipni:
Mpmigpwpwlwt hhjuwinuingmd Jwwnwpdws nruntdbwuhpmipjut wpyniupubpp
ubpyuyugus kb wnniuwly 1-nud:

Uwnbthwbwltpn punuph monigpupwbwljui hhuiinuingnid pungltnnyg
hhyuunubph wndjuubkph YEnidnipinit (2014-2016pp.)

Ungniuwly 1
Zhwnwgnun Zhjuly
Snu Pupn Qupn Uwhw
nipnil ubkiph punhwinip Ghu Bpkjuw

dw w w by Eu
(PP) phip m i e B B
2014 143 71 71 1 19 124 21
2015 142 62 78 2 16 126 23
2016 312 161 148 3 111 201 42

Yhdwjugpuljut mdjutph yipnisnipiniup gnyg b wnygky, np 2014 p.-htu punglbnny
hhJubnubph phyp uquby k143 dwpn, nphg 71 Yhi, 71 iqudwpy b 1 phew: 124 dwpy
wwnwugk] £ swpnpul nienigpny, 19-p” pupnpuly, huly 21 dwpy dwhwghy bu: 2015 p.-hi
hhywlnubph phip Yuqut) 142 dwpn, nphg 78-p° §ht, 62-p° niquidwpy b 2 bpkjuw: 126
vwpn nunwyk) b swpnpuly nienigpny, 16-p” pupnpuily, huly 23 dwpy dwhwghy ku: 2016
p--htt punghtnny hpjuinubph phyp Yuquby £ 312 dwpny, nphg 148-p Yht, 161-p
nnuuwpn b 3 Epkjuw: 201 dwpny mwupww by E swpnpul ninnigpny, 111-p pupnpuly, huy
42 dwpny dwhwghk] tu: Ydpwhinwpuip, swupnpul] ninmigpubpny hhquunubph pwuwlp
phwlsnipjutt opowtnid ghipwquugnid L pupnpulp, ptun npmd wdbbiwdbs wdp
ujuwnyk) k2016 p.-ht (201 dwipy):

2014-2016 pp.-hut juunwpws Jhdwljugpuljubt hbnwgnuumpmnitbitph ghtwdhljut
ubkplyujugukup gbwujunph wnkupny:

350
]
Iy 300 /
3 250 d
£ | 200
g —=/
=] 150 T
=
irg 100
e 50
£ o
=}
2014p. 2015p. 2016p.

Swph

QSwiwp 1. Unbhwtwlbipn punuph nipnigpupwbmjutt hhjuwinuungh dupgjuig
puingytnny hhjwiunuiuwnt hwunhydwh hwdwpwlwunipiniip (2014-2016pp.):
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Uunbtthwiwltpnn pwnwph nipnigpuwpwbwljutt hhwinuingnid  hhyjuwbinwbwnt
wuwnmhdwup npnokint tyuwnwlny Jhdwjugpujut hblnwgnunipjniuubp Bo junwpdbtp
twl wnwppbp punyph ninnigpuwyhtt hhwunnipniiibpnd mwpwwnn duppjuig dnw:
Gunwpyws ntuntdbwuhpnipjut wpyniupubpp thpuyugdus | wnniuwly 2-nud:

Uunbkthwbwlipn punuph nipmgpuwpwtwljui hhpjwbnuungh dwppljuug mwppkp
hhjutnmpniutibpny hhwinwbwint nphtwdhlwh (2014-2015pp.)

Ungniuwl 2
N Ninnigph mbnuljuynidp 2014 p. 2015 .
1 Phpwth junnng b pdyu 2 -
2 Ghpwypwihng 1 4
3 Uwnudnpu 16 10
4 Zuuwn wnhp 8 3
5 | Mnhn wnhp 8 6
6 Unlnpy
7 enplip 19 25
8 Upspwghind 17 17
9 | Upquinh kupunjqhl 1 4
10 | QJupul 1 2
11 | Cwqubwlwgknad 5 5
12 | Uhquuupl 5 8
13 | Jwhwtwgknad 3 2
14 Udouwyghtt b wpnibwuntind 8 3
hjntuduspltip

Cunn wnniuwl] 2-h wyjujukph 2014-2015 pp.-ht dwppjuig dnn wybjh owwn
uunnyty £ poptiph (44 dwpn), Ypspuqindh (34 dwpn), unnudnpuh (26 dwpn) pungltnp,
huy vhquuwpyh (13), ninhn wnhph (14) , hwuwn wnhph (11) b Jwquimyuqtndh (10)
pungytnp dpghtt nknt £ gpunjnud: 2016 p.-h wfjujutpny pungljnny hpuunubph php
Uwnbtthwbwljipnn pwnuph puwlsnipjutt opowtinmid hwutunid L 16-h, npnug dUnun
huwjntwptpgws E hhdtwlwinud (hudngputinybdwnnu (wpughtt b wpnibwunbnsd
hjntujwspubtph punglkn): Logws hhjwunutpt hpkug pnidnudp wvinwbnud Eu 22-nud:

Qpulwb wnpmiptbph ndjujutpp [ 1 ] Juynud Bu wyt dwuhl, np b pnwtthpubpp,
npnlp Unpgplk) Bt ninnigpny hhywbn hwpwquun, tputg dhpn wihwiquunugimd k
dunwbquljuit nhuljujunipiniup hhjwunwugnipjut wnnidny: Unkynigup
JEbuwpwtinipjutt  dbnppEpnidubptt wyuop  Juwmwhnpbktt  Jupnn Gu  hniglp wyh
bhdwunnipniuubph gutlyp, nptt  wybhjungbtht pgupdunmd  hwpwuquuukph
wypngungp(uinuunbunudp): Zuljwsnipmniup huundus k pspugtndh Jupghundwgh
ntypnid / Eptk dwypp Ypk) E wyg hhquinnipmniup wnoju dnin hwjwbwljwinipiniup
dkdwnid £ Epkphg -hhtig wmbqud/: 2Jupwbtiph ninpnigpny mwpwwnn whwwnubph
hhtighg-lnwu wnlnup niukt wbpwpbbywun whwdubq: Gppopy wbkngp qpuynd k
dbjwindwb-punn  Jhdwjugpnipjui: Zwunwndus t bwb (hytdhwibph, wnhukph
nipnigph, tbdpnpjuunnduygh b wyjuh dwunwiqulijut hwljjudnipniun:
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ubpyuyugus Eu wnniuwly 3-nud:

Munidbwuhpnipjnitibp B juunwpyl] twb hwnnt pniddwt Bipuju swpnpuly
unpugnjugnipniiibpny pnidnidt wjuwpunws hhdwunubph opowtnid: Upmyniupubpp

Zuwnntl] pniddwt Eipwljw swpnpul) tnpugnjugnipniuitpny pnidmd wjwpunws
hhyuunukph gnigmuhoutpp (2015p.)

Unniuwly 3

Ninnigph
nbknuljumnuip

Zhjwlinik
ph phyp

Uhuyt

Jhpwpnt
duljui

Uhuytt
nknnpuy
puyhl

Uhuytt
Lwnuquy-

pwyht

£huhw
Swnwquy-

puyht

zudwlg

Juwsd,puigh
phuhwgw-

nwqujphg

—_

PEpwtth junnng L
pUwub

2

1

Yhkpwlpwihng

Uwnudnpu

Minhn wnpp

Unlnpy

enplp

Uuply

Upspughind

O ([0 (NN || U [W( N

Upquinh 4qhly

—
(=)

QJuput

—_
—_

Uhwquyqupy

—_
N

Lhubngpuiny td

wnng

Unyniuwyhg

tplnid

]:;

np

hwwnnily

pnidduite
unpugnjugnipniiitpng  hhdwunubph poidnudp dkdwdwuwdp  hpuwljwbwugymd k
Jhpwpniduljut b hwdwljgdws dkpnnutpny:
Mumdtwuppl] Gup twb swpnpul] tnpugnyugmpnitubpny nmwunwwnn dwpnljuig
plupwbwmlp pun wwphpuyht fadphph: SYpupibpp thplujuglus ki wpnuuwly 4-nud b

Eupwlw

swpnpuly

Unniuwly 4

5-mud:
2Quipnpul] inpugnjugnipniutipny nwpwwnny dupgljuig pyupwbwulp
puwn nwphpuht judpkph (2014p.)

N Suphpp Zpjwligbph phyp Snunfwip Ypt

1 | 0-14 wupbljui 3 2 1

2 | 15-19 mupklut 2 - 2

3 | 20-39 upklwh 10 7 3

4 | 40-59 mupkljut 98 40 58

5 | 60 b pupap 199 114 85

6 | Clyunitip 312 163 149

~81~




Q222222 2L2677 q?? Vyénvie 3anucku Proceedings

Unjniuwly 4-hg tplinwd E, np 2014 p.-ht pungytnh wdkbwdks gniguihy tjuwnyt) k 60
b pwpdp mwphpnid: 0-14 nupkjuwt hhwunubph phyp yuquky k3, nphg 1-p wnohly b 2-p
unui: 15-19 mupkubnd’ 2 wnehly, 20-39 wwpkljwbnid 10 dwpn, nphg 3 Yht b 7
mrltudulpq:‘ 40-59 nwpkljwinid 98 dwpn, nphg 58 Yht b 40 wiqudwpn, hul 60 b pupdp
wnwphpnid 199 dwipr, nphg 85 Jht bt 114 nnudwipy:

2upnpul] inpugnyugnipniutibpny mwrwwnny duppljutg pyupwbwln
puw tnwphpuht judpbph (2015p.)

Unniuwly 5
N Swiphpp qul;;r{shpb Snudwny Uht
1 0-14 mwupkjut 1 5 -
2 15-19 nnupklut 1 - 1
3 | 20-39 mupklul 5 2 3
4 | 40-59 nuptlut 57 21 36
5 | 60l pupdp 78 35 43
6 | Cupudkup 142 59 83

Cuwn winyniuwl] 5-h 0-14 mwpbljwiunid pungytnny hhquun dwpnpjug phyp Yuqdb b
1 wnui: 15-19 nmupkjwimd’ 1 wnehl; 20-39 nwpkiwind’ 5 dwpn, 3 §hi b 2 nnqudwpn;:
40-59 mupklwbnid 57 dwpn, nphg 36 §ht b 21 wqudwpr; 60 b pupdp wwphpmd 78
dwpn, nphg 43 Yht b 35 mpudwpr: 2015 p.-ht punglinh wdkbtwdksd gniguthop tjuwnyby
E tnybwybu 60 b pwpdp wnwphpmid: Cunn gpuljub wdyujukph [5, 6] ninnigpubph
hwdwhwjuwunipniup dkdwund E juydws Yul-h nhyupughuwh pwbqupdwt hbwn:
Qquih pyYnd phldhwlwut Wniptp, hntwgunn Jwpwuquyptbp odwndws (hukny
puingptinujhtt hwinljmpudp wnwewginid Eu Untinwughwtp: Untinwughwjh Eupwuplus
pohoutinp Adknp Eu phpnud dwnwbqulijumtt unp hwwlnipnibtbtp, npnug ounphhy
nidbnuinmd t tpwtg puquubwint nitbwlnipniip: Uninnwgku pohoubptt opquthquh
hwdwp nupiinid Gt onmwpwsht Wynip, nph tjuundwdp wpwowiunid E hunitbwght
ntwljghw, dbpohtiu bF mnmiuktmd E  Sdwlp hbhwnbwbpubp: FTw wpwbdbwybu
wpunwhuwynynid £ 60 mupkljwuihg ujuws:

2015 p.-hu hbwnwgnumpmnititp i juunwpdl] twb phwlsnipjut opowtinid (8
dwpy)  wuwpgkm  hudwp  pungitnh  wwpwsjwsnipyui wunhfwbp b Gpw
dwnwiuquljub punypp: Nrunidbwuhpywsutnhg 2 fhu niitht Ypspwuglndh ninnigp: 1-p
Yppwhunndty b, huly dmup’ phipwpbpuwhw b unwinud: Uju 2 hhdubnibph dnn
dwnwiquljut gnpénup nbp b puwnugl], nnhdwpwiwlwt wbhwihqgh dhengny tupub
hwpwquunitpp bu niukgh] &b wyny hhwunnipiniup, hul] mnudwpnljughg 2-p niikht
unwdnpuh pungytn, 1-p mnhn wnhph, hul 3-p° penph: Niunidbwuhpnipjnibibphg
wupqylkg, np wju wnudwuppuighg dhuyt 2-h dnn L dwnwbqulub gnpénth
wqptgnipinip, hull djniu 4-h dnn dwnwbquljmt gnpénup nkp sh pwnugt;: Uju 4
hhJwunubtphg 1-p niukp uvnwdnpuh pungltn, twhjhuntd nunwwnid Ep ppnuhjuljut
quuwnphwunny, npp hwdwpynd E bwppowpungytnuyhtt hhwinnipinit: Uniu 3-p, nyphp
niukht pnplph pungltn, hbnnwgnuinipniuitiphg wupqytg, np wyju mnudwpnjuughg 1-
n twpuljhtunwd niubp ponpbph wnihljhuwnng, 2-pph dnn twpjhiinud hwynbtwpbpus Ep

~82~



Q222222 2L2677 q?? Vyénvie 3anucku Proceedings

ppnuhjuljutt ppnufuhwn, hull 3-pyp twpijhtind hhqun Ep winipbpynipgngny: Uju 3
hhJwunnipjniuutpp hwdwpynid bu twppwpungnujhtt hhquunnipjniutbp:

b wwppbpnipnit LN2-h, ZZ-nud jnipwpwibynip tmwph gputgymd L ninnigpuyght
hhyuungnipjniuttph 2-3 % w&: Zujuwunwind jmupupwiynip 100.000 dwpgnt hwpyny
punglitn hhjuunmpjub gniguwihop juqunid £ 270 dwpr, huly dwhwgnipiniup’ 170: Cun
ZZ mnnigpupuwiwjutt wqquyht JEuwnpnuh ndjuutph, dkdwugt) L pungytnh unudwud
huwjntwptpdwtt  wnlnup: Gphk 10-15 wwph wpwe punghbinp Yun thnynd
huynbwpkpgnud bp phwlsmpjut dUnnudnpugbu 5%-h dnn, wyw wdd dnwn 12%-h:
Tw wuydwbwynpws £ wpnpopuwwhwlwt  bhhdbwplubph  dwudwbwlwlhg
pniduwppuynpnidubpny hwglguénipjudp, ghnnwuit tnpwtnp Abknppipnidutpny,
dvhpwqquyhtt  wwppkp ghwnmwdnnynyubtphtt  nipmgpuwpwiwluwb  Swnwnipiniutbph,
dwutimgbnttph dwutwlgnipjudp, thnpdh hnjpwtwjdudp b wyje

Cuwnn ninnigpuwpuitt Z. Supuuyuh [1] 2Z-nmud nmwupkub swpnpwl ninnigpny hhyuiy
80-90 tpthuw E gpuugynid, vwljuyt nmutt wqud wydbkih pwn £ pupnpul] ninnigpny
hhJwun GpEluwbtph phdp: Gphjowikph dnn wdkbwnwpwsdusp wput pungltnt
oning 75%, hhywunnmipjut 15%-p Jhunpnuwjut yuppuyhtt hwdwlwpgh pungltnu L,
phy wnynu Lt Ywqunid nulpkph, Ephludubph nipnigpubpp: Ujp dwubwgbnbbph
Yupsdhpny [3, 5] puwngytnny hhquwbnwinid tu hwnuwybtu 2-hg 4 L 11-hg 14
nwpkijuwunid, puyg pwtth np tpwtp qquynit Eu phuhwpkpuwyhwjh tjundudp, pniddut
wju Uvhongt wykjh wppynmitwdbn b Zujuunwinid wju hhwungnipjudp tmwnwung
Eptjuwutnh 65%-n pnidynud b G el hhywunmipniup 2-3 wwwnph sh Ypjudnid, nipkdu
Inhy pradfby

Mipdphy LEPILphup ok E np hdntbwghtt hwdwluwpgp wppnibwdbunnpbu
hunpwhwpnid £ wpwetiwhtt ninnigpubpp, puyg bpp dbnnwunwqubp G hwynbynud, wy

wjjliu sh Jupnnuunid Jwbwsk] pungynuyhtt pohoutpp b Yuuqutgut] hhywunnipju
wnwoluwnugnidp:  Cwqubwlwglndh pungytnny udh pwth hwpnip hhduunh
njjuubph yEpnisnipinit B juunwpl) Bt wupgl) &b, np pungltnh Yplunipmniutbpt
wnwybk] hwdwh ywwwnwhb] o wyt hhuunubph dnwn, npnug ninmigputpp Ynpgply Eu
htunbpfyhu-33-p°  ghwnnlht-hunitunjupquynphsp: 2Qwpnpul]  gnjugnipnibutbpp
dudwbtwlh htn thnpuynd Gu giubnhjulut dujuppuljnud, Ednpnighw kbt wypnud G
thnthnpudwt  gopdplipugnid  Jupnn  Gu  Ynpgul]  huwnbpihht-33 wpuwngpbnt
Jupnnnipniup: Gpp wyn  uyghwnwlnigh wihbnwinmd E nminnigphg, huntbught
hudwluwupgp nupupmd L pgpw  pohoipp  dwbwst] npuybu  potwdwlwib, hush
htwnbiwtpny hhjwunnipniup Jkpwhuljnnnipnithg nmipu £ qujhuw: 2w wbnh L
niubunid wyt phwpbpnud, Gpp pwungybnp ufuynid E wytt hprudwspubpnid, npnup
opowwyunnid ki opqutitkpp® pnplph, swqutwlwqgbndh, Ephudubph b owwn wy
ninnigpwjhtt  hhwungnmipniuubp: Ujdd  ghnbwlubtbpp twhwwnbul] o hlnwqu
htnwgnunipnibubp  Juunwply® hdwbwni, phk wpynp hunbplyht-33-h phunb
wpynibwdtin dhong £ wupgbnty, pk huswybu £ opquihqunmid qupquinid npnowljh
wnbuwljuiph punglitinp: “hntwlwbukpp qupqky o twl, np ek npnp  pwbwlnipyudp
hunbpfjyhu-33 nmbnunpyh wdwsd nmnnigph ubkg, huntbuyhtt hwdwlwpgp nupdjug
Y&wbtwsh wyt [ 10 J:

Ujuyhuny, ninnigpujhtt ypnghuh ntunidbwuhpnipinitp, tpu whinwbhghninghwlju
Ukjuwtthqukuph JEkphwtnudp nitkt jupbnp mbuwlwt b gnpstwljutt ipwbwlnipnii:
Ouljngkutqh hhdtwhwpgp dwdwbwlwlhg pdojughunipjuit n1  qhubkwnhlugh
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ndqupwgnyt  juunhputphg L npndhtnnl minnigpujhtt | hhjwunnipiniutibphg
dwhwgnmipniip uppw-winpuwyhthg htwnn 2-pp wbnt £ qpunbgunid [7,8,9]: Uju
wnwnwwwiph, yundwnwghnnipjuit b wnwstnipjul jhujunwp puguhwjnnidp
dkbwybu Yoquh tpw Ywuppwpghjdwt b wpynibwdbn pniddwt juquulbpydwin:
Puwbwn] npu  wuudmpnibp htwpudnp b oguotimd  Jubjul)  hhywbnnipjub
pupynipiniiitph qupqugnudp b puptjwyt) ptpwugpp:

Gpuljwbnipinth
l. Quuuyut z. U. Ujipuwywa U. Q. Rdhp-ninmgpuwpwth unghninghwljw b hnqliunghwjuljua aunhpabpp:
Zujuunwith pdojujutt hwuntu, 2009, N 3, Lo 85-94.
2. Bughpupyui U. U. Rdojuljut jhiuwpwinipinth b gkutbinhlju, Gplwt, 2000, ke 110-111.
3. Zupmpjniiyut U. Ninmgpupwtnipnil, Gplhwb, 1997, ke 8-12.
4. ‘Lujuuupyub @.U. Cunhwinip wponwdhghninghw, Gplhwi, 2007, Ee 260-303.
5. Uhuwljul U.Z. Cughwinip b pdojuljut jhuwpwinipyni, Gplwt, 2004, By 247-249.
6. Upniuwpl U. U. Ykbuwpwinipnit b punhwtnip gkubnhlw, Gphwt ,1983, ke 282-284.
7. JOy6unusn H. II. “HoBoe B coBpeMenHoI reHeTuke”, Mocksa, 1986r. crp. 100-140.
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NSE 582.284 Ualjupwitinijainit

LENLUSPL NULULUND SUMUOLNRT LNTBULNR
/ MALUS SP./4(U. ZULKU ZUL M1, ULUUSPL

Zbq ULV NP E3NPULLED
Quyublk UULUL300

Pobayh pplp-uypugng ublkp, dwhquuniéaly, jubdnplitni qubqpnnnyanié, Unfupuqnyé thinnid, poppnu, ul
poppnuwinlwl yunnnd,  winwhomfoo ogwif, uwnp,  Jdwlponulnmghly L dpipnulnoaghly
hlimwgnmnnyaynii:

Knrouesvie cnosa: myunucmas poca, pacasyuna, Kypuagocms sab6I0HU, cepoe SHUEHUe, NIeCeHb, YePHOe NAECHeGUOHOe
SHUEeHUE, UHDUYUPOBAHHDLIL 0Yde, CNOPA, MAKPOCKONUYECKOEe U MUKPOCKONUYECKoe 06C1e008anue.

Key words: powdery mildew fungi, rust fungi, apple leaf-curl, gray mold, grey mildew, black mouldlike rot, heath of
affection, spore, macroscopic and microscopic research.

I Mapzapsan
I'PUBKOBBIE 3AbOJIEBAHUA, YACTO BCTPEYAIOLTUECA HA ABJIOHAX / MALUS SP. /
HAT'OPHOI'O KAPABAXA.

Hccneoosanus noxasanu, umo epubrosvie 3a001€8aHUA NOPAXCAIOM JUCMbS, YEEMKU, NI00bI, Nobe2u U OpesecuHy
AONIOHU, 6 pe3yIbmame Ye2o HAPYWAIOMCs NPOYECChl HCUSHEOESIMENbHOCMU PACEHUNI—X035e8, CHUMCAemCsi Ux
VPOIUCAUHOCb U KAYECTNBEHHbIE CBOUCNEA YPOIHCAS.

Topasicennvle aucmovs BUOOUSMEHSIIOMCSL, YBEMKU BbICLIXAIONM, SHUIOM, NI00bl, ewje He cospesuiue, nadarom, da
3apasicennvie N100bl 8 NEPUOOD CO3PEBAHUS NOKPLIBAIOCA HANIEMOM — MUYETUYMOM.

B pesynomame uccaedosanuii 6110 6visgneno 11(oounnadyams) 61006 epubKoswvix 3a001e6anull, UHOUYUPYIOUJUX
a0100U, 0 7 (cemu) uz KOMoOpwix 8 cmamve npeocmagienbl 0000wenHble c8e0eHUst U NPediodCeHbl CeleKYUOHHbLE,
azpomexmnuueckue memoouvl 6opbObL U MmepanesmuyecKue 1euedHvle MeponpuUsmus.

G.Margaryan
THE COMMON FUNGAL DISEASES OF APPLE TREE IN THE TERRITORY
OF NAGORNO-KARABAKH

Studies have shown that fungal diseases have affected apple leaves, flowers, fruits, seedlings and timber,
resulting in a disturbance of the vital processes of master plants, a decrease in yield and quality traits of crops.
The infected leaves are transformed, the flowers wither, rot, fruits do not ripen and fall off, and the maturation of
infected fruits are covered with incrustation, by mycelium.
As a result of researches of 11 apple infections causing fungal diseases were found out, and in the article a
comprehensive information about 7 types of it is presented and recommended for breeding, agro-technical
methods, therapeutic treatment programs.

Munidamuppnyaymbblipp gnyg o wyliy, np vbloghéa hhdwbnoyeniaalpng whnwhapdnnd b jubdnpliing
mlplalipp, ownhlalpp, wnnmblipn, shflipp L phuarhagmp, héash wpymbpnnd juwfumgnid” Fonlin - pogulipg
Gliaumwgnponiblingayutl wpnglivélipn, aywqnid plppurninynyayniap b plinph npoadpaliaeé hannlnigeiniGalinn:

Uumnurhupdoro ilipbalipp dbunhnpu/nid ko, owmplalinp snparinnd, shinnd, apnniblipp sGé haronGarbnod b
Jeurt/nid lié, hulp heruni g wé ppowrtinn wifumwhwpyw o apinmn&lpp wporundnid Gé shaeny” ublunluwpdany:

Shmwgninyginiaalinh wpyméapnid hagmbwplpdly Fo jubdnpliini Jupaly - hwpnigng - 11 ublliughti
hhjatmnygnil, nppg 7 wlvwlh Jipoplpog hngdwomd Glplagwgdnid F hadpéanoplnié mlinlimygayniaéaln b
wnwgwiplpynid wuygpuph uljighné, wopnmbjubihlaliot Jlpnnblp, plpaaglopl podudioé dhpngamnndlalp:

Cunwuhp’ Rosaceae, glin'Malus L. mﬁp—pnlju\ Malus sp.:

NN wvnwpuwopmd Wuwlynn plpputnnt pniuwwnbuwlubiph pwppnid hp nipny@ wlint mubiv
Juinnuqqh@tipp: Swdwunwpuo dwlnigeymi@ muh wyn punwihpht gumnjuunn uadnpliont tnwpplip
wtivwlutin: dbpehutlipu htiynnipyudp G wjunmwhwpdnmd nmwpuntival hhJuanneymutlipng, ugn
pYnud” utquyhi:

Utip niuntd@wruppnieymibipp ufhgp G4 npdtip 2014p. b gupmawynid b we uguon: Swipdu qpliph
pnnp  dwdwbwwhunfuottpnd huynbwpbpdliy 6 Jwpuwlih  opwuulin:  Uuljughu
hhJuwinnipymuttipn wjunmwhwpdnd G4 juadnpbitnt wtinb@tipp, ownhubipp, wunimubpp, 2hdtpp b
puwthugup: Jupulfuo nbpbubipp Judmundmd G4, quigwthnjudnud, dwmplfulipp snpuand 6o fod
thuind, G0 thnpnindnmid b purthynid G, hul] Jupuluhp thnpninduwo ownhutinhg dLwdnpdnid G mél
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unninubip: Uqpuuuy ppowunmd Jupuluo unninubipp 6o hwumtwoumd b puthynod G4, hul
hwuntuwgdwy ppewtnmd wjunwhwpduwo wyuninubpp gundnid Gu thwend” vaqudwpdund b Gnpgunid
npuljuljut hunnipymuubpp: Jwpulp gupmuwynid t pippuwhwduphg hfinn gwb wyuwwhfiunubpnid,
pwuh np uaquyht hhJuwunnipymiaubiph hwpnighslipp nupnhg nnuithnfudnid G4 guihbiun@bin: Usltiph
hwpnightbpt wjunwhwpnid Gu gwb Yqupugpdnn swmwnbuwh Ginlp U pbwthwynp” pugpuyging
wyt, hugh wpymupmd §ninlipp nueimd Gu ynpooplly, s6u nhdwinmd guninubph dwupniejwup,
tnuwuwuyht wipwpbvauoun wuydwoatipht b hiunnigegyudp Gnunpdnd G :

Nunidtwuhpniymuuiph wpryniupnid huynbwptipdt © uudnpbtnt Juipol hwpnignn 11 ubfjught
hhJuunnipyny, nphg 7-h Jpupbpug wipogugynmd 6o hodpungpnia nbininiegymiuatin: Stumubnt
hnbunhbhjugdtip Gu dwipnunuhl /pnyuh wpunwphtt quuntd/ b Jhijpnunuhl /wnwhopdod
ogwjuhg utnwgyud wumnpuunnilfh dwupunhnwught hivmmognunieymy/ dhpnnuph qniquljgdundp,
npnphsubliph Ghpwedundp [1,3,4]: Zhbnmwgnuunipnibttph tguunwlju £ pugwhwynt] jutidnpbiun
ulljuyhtt hhuwiunmpmiuubpp® hbnwquynud gputg tyuunwluhtt yuwjpuptt hpwjubwugubint
hwdwn:

1. Gymnosporangium  tremelloides Syd. - jutdnpkunt dwbquumil: Uwbpdwgnuhnidubipp
nbinuluyJuo Gu nbpbubiph Jipht Jwybpbuobphy, 0,7 - 1 wd wpwdwqony Gnpudmiy b dnig
twpuewgnyy fhnbipnud, nintwnuwpsuwgnyy Go:

Eghnudulipp hwunhwnd 6o 4nyy hwndwobinpnud, wtipbatiph Jiphtt b vnnnphtt dwljinbuutinht b
nbpbuwlnenithy, hwunwguo b quiowgpyuo hwnduoubpnud, huswbu vwl wnninubph b thnpp
§ynintiph Ypw' nuuwnpfud thnpp, ppewiwdl fudpbpny, 2-6 U juyunipyudp, dinpuntintwgnyy Go:
Nophnhndp qruwdl t, Gngymipuljinuy ninnighly thpJuwopny, vhugk 14 I Gpliupnipyuh, ququenid
wuinmynid £ b gpdnid’ dwwquiitwd b qotinny, upuwminuudniy t: Miphnhndh ppheulinp ntwdl b,
wnunuwpht punuipep hwppe t, ubipphup’ phs Judmunduwo, §nnpughtalinp unyuwbiu phy fodmunduo Gu:

Eghnuwnptlipp qunwdl G Jud gpbph qunuwdl, juyt Eihuunhnu, yuquiuiuqny@, qnppugniy,
10-13 gpJuwo swlininhutipny:

Stijhnudubtipp wtinujuyJuwo G wbipb@biph b quwbws 2hdiph Jpuw, jwquuwlugnyy gnppugnyy
gniuunnpnigyudp - 6o, hwpe pwpdhuwidwg, weowowgunid Gy Jupuwlduwo hynwuduwoptliph
hhuipnpnhw’ duwrdnpbng 1-5 Ud pupdpnipyuy b 2-4 U jugunipyut thpJwop:

Swyintwpblpdt £ Malus domestica-h Jpur 2014-2015 . Uljuwnpynip, Jwp, Swnnpunh, qninbpnud:
Zuqyunty hwinhwynn nkuwl b:

2. Podosphaera leucotricha (Ellis & Everh.)E.S. - Juudnplitmt wijpwgnn: Ujunuthupduo minlaliph Jpu
wnwowunid  uyghinuwundnjupuugnyt wipwudwy jud guaguydnp owol, npp hinnwquynid utnwunad £
nlinht Jud dwiquonyt bpwuq Ahnph/;: Fw ugih Jdhgbjhnda b, npntin wowewund G
qGyunnunbighnidtinp: Jbpehtubtiphu punpny £ 1 wuynuwlh weljuynieymiap b wupq hwdbinodabipp:
Uunpulipp vhwpohe G pnewubnny, b wugnyy: Uniulp dudlinnud £ nlip-pnyuh pudyninubipht fud flinlp
nuwl: Fupawip ddbewd vujudwpdhvut wénd t U wjunwhwpnd anp pnnpnetip, npintin ufjunid G
quipquiuw] Ynghnhnidubipp, wyn fhpy nitinh £ mubtmd wewetuwght Jupwlp: dipghthu hwenpymd k
opgpnpnuught Jupulp: Lodws  untbljp wwpwsdus  wbkuwl L, hwyunbwpbpdl; k
2014p.2016p. Uuljipwh, Uwpwnnittunt b Uupnwlbipnh oppwtttinh dvh owpp gninbpnud:

3. Botrytis cinerea Pers.- Juudnpliint Unjupuiqnyt pnppnuwtdwy thinnd /al) 3,4/: Ujunwhwpdnud G
unninubipp: @nnidp pug b, wjunwhwpdwo hynuduopp dwolynid £ Unjupwgnyy pudpb thumny, npu
hptuhg Ybpfuyuwgunid k ulfh hwpnighsh Gnuhnhu vmnpooljpnieyniy: Ynthnhwfhpubpp dweh adwo
gnquynpuo Gu: Umgnplipp Jhwpohe Gu, woqnyt b oJuquwdl, Gppbido dlwdndmid Gu ul
uiipnghnidutip:  Uujh qupquguwup wuunnd £ dGuw@huuwy  Jowudwopulipp b peny
Jhuuwgnpomubinyeymu mulignn wininulipp: Swp b uwnp bipduunmhdwuuliph wajuwuny hbipputhnjup
hwdwpynid | uafh qupqugdwy hhdtwluwt gundwnp: Jwpolduo b thinwo wgunin@liph dwipbuhu
wnwwunid k Unfjupugnyy thnptudwy quuquo, npht huydtinig thnphwinid b, uwgnpotipt wugnyy Gu
penyl thpJwonpyudp, dJwdl, dhwpohe: Uniulp wwpwéddus wbuwly b, hwyunbwpbpdl] E
niuntdtwuhpnipjut pojnp nuphubpht b gpbpt wdbiunip:

4. Penicillium crustaceum Link — Jwuws pnppnu’ wlithghihnu /4y 1,2/: Uunwhwpdnd  Gu
unninubipp: Gunnidt wnwewnid t; thnpp 9opuyht pug nuipsuwqnyt Jinhlubiphg, npnug muwpuodwin
qniquwhlin wnh Jwlbipfuwght Ginlp pbpel 2Gpnuwdnpdnmid £: @npp  hwygnidhg  wuqud  wnh
dwliptuught Ghnbp Jupnn E Jowudt) b wpnwqundb) oph Jugehalip: Gnwd upinninuliphg wunnip
hnn L quihu, ufqpmid owolymid Y uwghnuwly, wyanthtinl Juiwsuwdmy jud dnjupuubwsudm@
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ugnpulipnipyudp pupdhulipnd: Ynuhnhwihpuipt mobt §ninudnpduo Jumnigduop: Uwmnpubipp
nuuuynpjuo Gy pnpwulnny, qunudl Gy nt hwppe: Munnh dwhwgnn hynuduopubipp uinwunmd Gu
prYyuyht ubfudwy hud nt hnwn, npp hpnnipyudp hnjuwugynid E wpinnh wenng quiuquohu: UJud
uny wjutwhuwpnidp unynpuwpuwn Juunwpdnod © aqunimubiph hwduiphg himn: Unmaljp puthwagnid
Ubuwuhiuluwy b uy) Juwuduwopulinh htimbwupn] wowewguo Yinlwyht dbnpbpnyd Jurd dwpbpnd:
Nunninuiph  wwhbunuwynpdwy  dodwowl] uni@lp hipnnpyudp wwpowodmd £ uynpubpnd Juod
widhowluw ythdwdp: UpJuwo uth Jupulh wnpnip fupnn £ hodwpdb] guohbunnd wy) wonimaliph
Jpw qupqugnn anya ublh uwnpulpp: Swpwédws wbkuwl E, niunwdbwuhpnipjut pojnp
wnwphtbphtt hwynbwpbpybky £ yunnnubph yuhywtdwt Juypbpnud:

5.Monilia fructigena (Pers.) Pers — ujinnujhtt pug thinnid /ul]. 5/: Ujunwhwpnodp uudnid E thnpph
qnn2 GUnhiutiph hugn@dtijnig, nphg htimn dbwdnpdmid G puquwehy wdwt fhnhhubp b owolnd
unniny wdpnnonipyudp: Munnuidhup unwunid £ nupsuwgnyu Gpuug, thuthnod £, abjunid, nueund
uygnigquiadw, fnpgund t ubanuyht hudp b unnwunod pumgnp ghnt hnn: Munimutipp Juipualpgnod G
ninku wygmd dwmnbiph Jpw, upwog Jpuw dlwdnpdmid | plintwgnyy pupdhubp uufh gnuhnhun
uwnpulpnipyudp, npnup nuuwdnpduo G Jounpnuwgquo ppowuutinny: Unnpulinp pnewubinpnd Gu,
qnpudni@ ud (huntwdl: Munnimulinh ny Jupulp fonwopdnid £ auninuinh gquhbunaodnpdw fod
untinuthnjudw@ dudwuwl: <twpudnp G nliwpbp, Gpp gnthnho) vgnpoliponyeynm ot wionwhwpdue
unninubiph Ypuw sh wpnwhuyngnd: bdwy ghgpnid wgunnin@lint wpugq ubwnmd 64 Juod viwand
Juunwubwdmy  qmigunpnid: Llwpugpdnn - uufh  hwpnighsh  qupqugdwop  suquunnd - G
unninubiph Jbjuwuhujug b waughts hhduwinnyeymstiph hwpniguo Jinlught Juwuoduwopubipp:
Uunwhuwpduwo upnninubpp hwplp £ hbewgul] Gphuwih Jupulhg unuathfnt hodwp: Undulyp
nwpwdjuws nbuwl b, hujnbwptpgl) b niundbwuhpnipyutt pojnp nwphubpht Zwnjuybu
htuwntuuhy Ep whinmwhwpgwénipmiip 2016, husp wuyjdwbwynpjws ktp utljh qupqugdut
hwlwp pupkiywun /funtiny b tnwp/ yuydwtibph wnjuynipyudp:

6. Taphrina bullata (Berk.) Tul. - [uudnpfiunt mbipluiph quugpnunnieymia /uly. 6/: Ujunwhuwpdnud Gu
ownlinh wnbpbubpp: Jwpuwluo mbplubph Jpow wewewunid G0 nienighly thpnidalip, Ypht Jwljintiuvhg
qupupugnppuni Gpuagny, hulf uvinnph dwljfipfuht” vyhnowoniy: Upduo uulind Jun quipuwun
Jupulpynud Gy puudnpbunt b nlindbunm wbplbbpp, dhudjur 2hdtpp, npnip dbwthnpunipjut Gu
Gupupynid: SbpLubpp hwunwund duwh 6o nuoumd swthipng Jungnp 69 wenne wbiplubphg,
quugnip Jupdpugnpudmy Jud Jupnugnyy Gu: Stnwqugnid mbpbatipp gnpputmd puthynd Ga:
hjuwinnipyuwu hunbtuh] wpnmwhuyndwonyeywt dudwawl] nhndnid £ padyninh dipugnid: Stnh k
nmulitnd Junuduwd nbplwpwt, adugnd . mbip-pnyuh phdunpnpujuingeyniap, nph hGnbwupny
Jun L aulinnud: Spwunnigyut wpupplipupwn Gpiunidp hwiqligunud £ oweh snpugdwy: Unituyp
nwpwdywsd nbkuwly , hwynbwpbpyty £ 2015-2016pp. Uuljkputh b Uwpwnniunt oppwttitph npny
gninbpnud:

7. Rhizopus nigricans Ehrenb. - ul pnppnuwbdwt thund: Uunwhwpfnd Bo wgunmigubpp:
Jupulwo wnninubliph wunudhup opuigynid k, Gnpgunid jnipuwhwinnid] hninp b hwdp: Munimy
wdpnnonipyudp wunynid E juhn uughnwl] vaudwpdund, npp hinwquynid dquanud £ nunund
pupjur: Jhpghfhu Ypu wnwgwanid B4 uls thnpphl qiuhflin’ npup vahh vynpubghnidatipd bo'
unpubipny: Umgnpubipp finpudma Gy, Gppbidt wilpnmuwal, houn dnjupugny @ Gpunwdnp punuieny:
hjwunnipyuy quipqugdwap dwuunnid | pupdp obipdwumhdwup b juntudnigynip: Ujunwhwpduo
upnninulipp gunn wipuq Juipulinud 6o hwpulfhg wunnin@lipht: Lodws untuljp bu mwpusdus mbkuwy
E: Zwynbwpbpyl] £ nuunudbwuhpnipjutt popnp wwwphtubpht, guponbtpnd nt wwhywidw
Juyptpnud: Punkuuhy Ep whinwhwpjwénipyniup 2016p.:

Ulunuwgpyuo utauyht hhJuwunnigymigubiph mwpuwodwy himbwapny juwjundnid £ wmbp - pnyubiph
Jhuuwgnpomubingeyua  wpnghuulbinp, uJuqnid £ phppuwundnigymiup b plpph  npujuljuu
hwwnlnigymuubpp:

Ujuop gyniquntmnbiuvnipyut  qupqugdwd  wpnhwlwg U hpwwwwy  hhdbwjuanhptliphg E
hwdwpynid  hhJuwunnipymaubph nbod wuypuwpp: Unwownynid G ulijijghnt, wqpnunbjuthulua
Ubennutip b pipuwwlinhl pnidujut thengumnidubin:

Shunnuwthnuwpuljuwg dhongumidalipt ninnud G Juipwijh wmpymiph, (JuipulJuwo pnuwljut
duwgnpnubip, dutionn hhJuin pnygutip, JupuljJuwo dnjujuninbp, ubipdtip, waihubp b dhowaljur nlip-
pnyulip) nsuswguiwun:
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Pnyulipp hhJuwinmpmuubphg wupnwuwabine hwdwp wpymbwtinm dbenn b oubijjghnt dbpnnp,
w  Juplnpugnyy  guuinungnbvwluy  dulupnyubiph wowdl] Juwbquignp hwpmghsabiph
uindundp nhdwgm unpintiph vinwgnid@ £: Uydd unwgduo Gu dh pupp Juplinn gymiquinuntivuljut
ninnnipuaiph nhlwgni@ unpunbip:

Pnyubiph  hpJwunnipmuutpn  wjunwhwpdwt  wpngivmd - twjuwt wqpligngym@ L gnponid
wuwpupnuwgnidp: Shjuwimnygynia@tiph nbid wuygpupmd U6o @pwtwlnipym@ muh prluyht hnnliph §png
huwrpuuwgnudp: Nuenqu@btiph wdp b qupgqugnidp Juutigttijnt hwdwp swihwquag U6 wywiwlnieynmit
m@bit guwuph b pippwhuruiph dwdtitnubtiph G2qpunudp:

©Etpuwulnpl Yhongumnidtbiphg Gt phdhwljuwy dhpnnubinp b uuygpunh fhbuwpwuwljuG Genngp [2]:

U5 Skp-pmju’ Malus domestica Borkh., juidnpkth  uniilly’ Monilia fructigena
"UY.6 Skp-pniju’ Malus domestica Borkh., juidnpkth ~ umily Taphrina bullata
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NSE 582.284 Ubljupwianiaini

LENALUSPUL N ULULUND SULUOLNRU F6NQELAR /PERSICA SP./ YU

ZULUv 2UUThNNN, ULYUSEL 2P UL NP ESNRLLENT
Q. LN2UL3UL . UULQUL3ULU. MESLAUSUL

Lotimh  plip-ubiljughte hhjwtnnyeimé,  vwmpélip,  dhglyhnnd,  plindbam  quibignminnyeymé, — wrnnméliph
pournpnygymés,  poppnu, - hwpnighy,  wjinwhupdwo - ogwifu,  dwljpnulnghly - L dblpnulnegfl
hlrtngqninnyaynifr:

Knrouegwvie cnosa: zpubkosoe 3a60ne6amiie, Cnopvl, MUYETUYM, KyPUABOCHb NEPCUKOBO20 0epesd, NAMHUCIOCTb NI0006,
niecenv, 8030y0Umenb, 3aPAadCceHHblIl 0ude, MAKPOCKONUYECKOe U MUKPOCKONUYECKoe 00Cied08anue.

Key words: fungal disease spores, mitselium, peach leaf-curl, fruits brindle, fungus, virus, contaminated cooker, macroscopic
and microscopic examination.

I'.Kouapsan, I.Mapzapan, C.Ilempocan

T'PUBKOBBIE 34Ab0JIEBAHUA, YACTO BCTPEYAIOIIIHECA HA IIEPCUHKOBBIX /[EPEBbAX / PERSICA
SP./HAI'OPHOI' O KAPABAXA.

Hccnedosanus nokazanu, umo 2pubKo8bIMU 300071e8AHUSIMU 3APANCAIOMCSL TUCHbS NEPCUKOBO20 epesa, €20 YEemKU,
HI00bL U nobezu, 8 pe3yibmame 4e20 HapyuWaiomest NPOYECcChl HCUSHEOESMETbHOCTU PACMEHUL—X0351e6, CHUIICAEMCS UX
VPOXHCAUHOCHb U KAYECTBEHHbIE CEOUCMBA YPOIICASL.

Tpoyecc s3apadicenusi, Hauaguiutics 8 cadax, POOOIACAEMCsL 8 XPAHUIUWAX, KYOd 6MeCme ¢ Ypodicaem NepemMenarnmcs u
6030youmenu 2pubKo8six 3a001e6aHUL.

B pesynomame nposedennvix uccredosanuil svissnero 11(00unnadyams) 6ud006 ZpudKosbIxX 3a001€6aAHUL, NOPANCAIOUSUX
nepcuKosoe 0epeso, 000bujeHHbLe C8e0eHUsL 0 KOMOPLIX NPeOCMABIeHbl 6 OAHHOU CMambe.

G.Kocharyan, G.Margaryan, S.Petrosyan
THE COMMON FUNGAL DISEASES OF PEACH TREE IN THE TERRITORY OF
NAGORNO-KARABAKH
Studies have shown that fungal diseases affected by peach leaves, flowers, fruits and branches, resulting in a

disturbance of the vital processes of master-plants, a decrease in yield and quality traits of crops.

The infection starts from fields and warehouses continued as the causative agents of fungal diseases transported from the
field to storage.

In the article presents acomprehensive information about 11 peach infections causing disease.

Muumdbufipnyginiaalinn gnyg o uglyy, np véliagha hhywbnnygini&alipny whrnahuapdnd Ga nlind Gant ilipliélng,
owmhlialinn, upnninlinn L phdfling, hésh wpnmbpnid fowfuugnnd | mibp - pngalinh §hbuwgnpomGlingsyuwt wpnglivtling,
argnu F plippurumdnigeiniép L plinph npoodpoodponés harenlnygyniaélipn:

Juplip ulunid F puownbpnid b pwpmbudpdnnd apohlinnélipnnd,  puah np ubljught bhgabnngenitéalnh
hupmighs&lipp nuipmhg mliguhnfudnnd o arohlioméln:

Stinwgqninnyaniaéaliph - wpymépmd’  hagmbuplpdly P oplindbam  Juwpoaly - hwpmigng - 11 ubliught

hpjartpnipeimé, npnbg Jipwplpoay hnpdaonnd Glplagwmgynid F handpénoplmé ilinliimysimaalin:

Jupnuqqghulinh / Rosaceae/ putnwuhpht wunjuunn nlindbunt (upuinquinnnt swnwnbuwly) nwppbp
unpintip  hpnmpuip G4 wjunwhwpdnd - tiwpumnbival]  hhJwannigymitulipnd, wyn pdmd ubjuyht
hhJuunmpmuubpny:

UpJuwo hhJuwunnipymuuph nuniduwuhpnigymuubpp ujhge G wnty 2014p. U pupmuwljdnd G0 wn
uruon: 2016p. wuhwdbdwn puptittuyuum /juntuwdnieyuw b obipdnigyuwt wnljuynigym@/ mwph kp ubuyht
hhJunmpymiuttiph quipquigdw@ hwdwn: <bunwgnudnn nlip-pnyutt wy] aumuinnne: dwwnbiuwjubiph
hudbivwmn  wowdty  poumowl £ ubuught  hhJuwunnipmubph  aundwdp: Utught twoppbp
hupnighsutin hipunnyeyudp wjunwhwpnid Gu nlindGum mbplubnp, ownhlabipp, wunintbipp, padnimubipp L
puwthuyu: Juwpuljjuo nbiplatipp duwthnjudnd Ba /quugpnunniegym/, uumndmd wpduweugny@ thuyng
mundbium Juptwgnyy thuy)/, gmuwthnjugnud, ownhlobipp snpuound G Jod thond, 369 thnpnundnid’ b
putynd Gu/dnuhjught wypJwop/, hul Jupululihp thnpnunfuwo dwnhiubphg dlwdnpdnid Gu mél
unninulip, npnup 64 hwumwiund b dudwbwljhg gnin putymd Gu: bul] houm@wgdw ppewtnid
wjunwhwnuio wnmimulipp ueondnid G thwend” vaqudwpdund b §npgunod ghuw@bhngegmap: Uuliph
hupmghsutipt wjpnwhwpmd G0 9wl uwpugpdnn  dwnwnbivwh 2hdtpp, Gbnup U pbwdhugynp'
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puypuyliiny wy@, hush wpymbpnd phdtpp dGpuand Gu, §ninbipp numunid 6o nynipuply, G nhdwinoed
upinninulinh dwupnieyuwup, nuuwljught wupmpiuuuun wuydwutbpht b hi)nnigyudp Gninpdnd Gu:

Yunuwpyuwo hinmwgnunnipymuutph wpymupnmd hugnuwpbndb) E nindGun hhJuiannigyniu huipmgnn
11 ubuwnbuwl, npnug JGpupbpug  nbinimeymuulipp  wGpjuyugdnid 6o unnpl: - Shuwubpu
hntunhdhijugyty 6o dwljpnulnuhl] /pnyuh wpnwpht quund/ b dhjpnunuhly /wjuonahuwpduo ogurjuhg
unugyuo uunpuuinnijh dwupumhunwlughts hbnwgnunnieymy/ dbpnnubiph qmquijgdudp, npnphsubiph
Jhpundundp  [1,3,4]: Mundbwuhpnipnibibph tguunwljn £ pugwhuwynt] pindbunt  uujuyht
hhywunnipymiuitpp, tupugpl; ngputg qupqugdut wnwbdtwhwnnipmniiubpp’ htnwquynud
wujpwnh wpynibwy b vhongubp fhpunkint tyuwnwlng :

1.Monilia cinerela Bonord. — wjuiquyht thinmd : LNS-md juyunplit mwpuwoquo hhJuitinmyeym k:
Ujutnwhwpnd E Jh pwpp §nphquugqinninunh: Unmmguigunid . wyunminuliph thinmd b phdtiph dnthjughu
wypquop: Umulp dubtiomd t wjunwhopduo auninubph b padnmubiph Jpoo valjodwnpduh mbupnd:
SQuptwup wyghuliph ownuw ppowtnd uuynid b uwnpualjpnigymap, vwnpulipt paubing dwnhiubinh
Jpu uumd Gu wdl] hwpmgbng ownhiubph b ohdtiph pumodnd: Cwnhubpt  wjunwhwpdbing
punudnid, gnppuwumd b dumd Gu owmntiph §nintipht Juyuo, dwhuguo opwjuulipnd nputp dnfupuugnyy
ti: Ungnpubiph Ynonwnidalipp finpudmi@ 6o b thopp: Cudmnmuliph ptwthuynh Jpur dbwdnpdnid G thnpp
Unjupugny, fuwnp nuuwydnpduo pupdhobp, npntp uifh  ugnpolpngegmubnt Gu: Munimubph
wjutnwhwpnidp  uuynid & thnpp qnpp nhjh wmogwgdwdp, npp wpueg tiwpuodmd £ U owdlnid
udpnng wnninp : Jwpulifuo upnnh dwljlipivht duwdnpdniod G4 Jhwjuwnugnn dnfupugnyg @ pupd hjubtip!
npnup uuh vwnpuljpnegymuatint Gu: Unnpubipp inpudmy 6o Jud fhuuuwélb b wogny, hudupduwo Gu
Snmunpjuo pnpuygh dund: Ujutnwhwpduwo wuinintbipp fudemundnd 6o b gnpuounmid: Monilia cinerela
ufh woweuuyht Junpuih qupqugduwyp  vwuwunmd b wunh dwplh dGjuw@hjuout Jawuduopubpp,
npntp Jupnn G0 wnogwuwy wopwpbiuoquun . wugdwaubphg: <hwunmpyut wpuq  nwpouodwp
guuuinnud G gwl Yhouwnttipp: Munh dwljintuaghu Juwuduwopubipp unynpupun wewewund b plpph
nbnuihnjudwt dwudwuwl, hu] uafh hbnwqu qupqugduwyp vwuwunmd £ hwdbdwnwpuwp guon
otipduunhdwup b pupdp funuwdnienifn :

Ulwpwgpdnn vih Juwpulp Gppbde wyp Gopyg o owpowhogudnd: Ugs Quopnn £ oagunimo
widpnnenieyudp owolti fuhin uwhuwly thwmy® ufh dhgbijhnidng : Jbpghtu htipnnieyudp wjutnuwhwpnid
t hwpulfhg wunin@bpp: Ujunwhwpduwo o9wiulipmd. Juipotiv upinnimulipp unuuddJuwo G : Munudhup
gnppuumd £, nunumd vgmuquudwy, npgunid £ hwdp U hnip: Uni@lp viwopuooduwo mbuwly L,
hugnuwpipdty t Uugtipwouh U Uwpomone ppewutbph dh pwpp gnipbipnid 2015-2016pee. L
Uunbithwywljipnn pumuwph wyunniy pubgwptntiughtt pnpnp Juidwmwjintpnd: Lliupugpdnn wafh nbd
wuypwph Uhonguliph Ghpwenidp hpwtnwyy hwpg £, pwth np Jupuiws wnmnglipb wdpnngnpjudp
npgunid bGu whuwubhnygymp :

2. Monilia fructigena (Pers.) Pers — ujpinquyyht pug thinnud: Umtljp wpuq niupuudynid b quipquuanad | dtind
Juntiar] ihdwywliwt wuydwuubpnd” wquud Jun qupmthg: Cojumuwl] Gu uyy wnmnulipp, npnop
nubt Ubjuwuhjuut Juwuduopulip: Ujqpnid wjiunwhwpduo upininh Jpor wnogwtnid G gnpp Ghnbp
fuid potip, nphg htitnn upwiup swthbipnd dtowund Gu: Munuithup thinnd E U npgunod hudp: Sbnwquynid
wjunwhwnjuio  o9wjuh dwijtiplivhtt wewewimd b uwynpuljpnyggmutbn pupdhutinh duny: Ugnpultinh
nunwliniduinp nuuadnpfuo Gy Juhin 2pewutbinny, uwnpulipp” JnEuyuwal Gy, finpogma fod Ehouuodl:
UunwhwpJuwo wunmmulipp hhdbwwumd wnjdmd Ba owntiphg: Um@p ddtenid £ Undhphugurd
wuninuliph Jpur: Swpwodud nlivwl k, hugnuwpbpdhy £ Uuglipouh, Unpowltipmh b Unpomam
anowutliph Uh pupp gymintipnid 2015-2016pe}e.:

3.Aspergillus niger Tiegh — wuytpghihng' ul pug thunid: Ujunwhwpduwd wnnmuliph Jpor ujgpnod
wpwowumd G thnpp, Rl ulinduwd nupstwgnyu hnbp: Jopehttbpne tiwpuodbing uvnwumd G
Judonundud wtiup, pun npnud Judeninduonygymuy wpnwhuyundmd b §nugbunphl oppwutbpnd: Utlh
qupquguwip qmgpupug Jupuldwy opwjuhg wnugwimd b mwpwoynid E uughuwl] thum, npt hpbitthg
ubipuyugunud E utlh dhgtijhnudp : Uyanihtinl dwdnpdnd £ juhun uggnpujpoigymiy, npp uniwnad | ymq
dwunypuwlugnyuhg dhugh vl gnitwodnpnid: Uhgiihnwdp b nuhnhuwlfhpolipt wugnyy Ga: Uwmgnpubipp
Amuhnhmdabny qunwdl Gu, nuuwdnpjuo ny UG pnpwtbpny : Ujunwhwpduwo opwjuh wmwl] winuidhup
thurthiinud £, thnpp hyynidhg htpunnigyuidp wnljgnid £ wunupumwgep : Uniblp qupquiunid | hwnljugtiv
upnninulinh Gpliuopuonb gquhwuadwt dudwiwl], hhduwljounad paopdn 9ipdwunhdwth wojuynigyundp,
pw@h np uniulp obpduwulip k: Ujunwhwpnudp Juipnn b ufjudt] gupunnd auininuiph houmgwgdwa b
hurJuiph duwdwiwly, hul pbpph wlinugnudwy dudwiwl uvygnpulipt wpog nupoodnd B hwpaljhg
upinninuliph Ypur: Uniulp hipunnygyudp wijunwhwpnud | gul ohpoubuhY: Uliupugpdnn uah aqunduodp
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[uhuwn paurmuwl G $hghninghwgliv pny) b dijuwthfuliwy Jaauduwoptbnng uunnmubpp: Ushpudbyn
£ 8hpwn [uqutljbputy pipph hwdupp U junuarh wuBpghjught hindh nwpoonidhg:

Aspergillus niger —p nwpuoyud nbuwl £, hwynuwpbndip L Uubpuuh, Unpuainnh b Unponman
powu@bph  Uh  pwpp  gnmbpnd 2015-2016Re. U Unbthwuwlipnn  punuwph  qgpligh  poinp
Juidumwl] iinbpnud:

4. Stereum purpureum Pers. - nlindtunt , Jupuwqnyu thuy:

Shjwunnipyuy gpubnpdwt dudwbwl] §nmbph nipbubpp wuoundnmd By vahnologmo oy ng o
wpdwpwgnyyu dwoln]: tnnwquynd wnwewunid G4 hfwun opwjutpn’ wumhdwtwpwn dwhugnn
hyjnuJuwopubipny:  Stiplulipp nuound Gu thjupm@ b Jwhwind Ga: Ruudthwynh gnyap uvnwund |
unynpuiuwihg dniq Gputg: Upduwo ualh vijudopdhop qunadnid £ puwdogund: “Upwup  hpbiughg
ubipuyugunud B4 pupul] phptnhubp, 2Gpntp, npntp fuhtn Gusmd Ga Ginbho fod vnwopoodnid apo
dwltipivh@: Jbipht hwndwond apwip dnfjupuugnyu G, pu] uninpht hwnduwomd™ dwunpwljugny:
UJunuwthwpJuo o9wifuubipn hwdwju Gu  huynbwpbpdtp 2016, Uwipunnniun, Uuljipuwth ppewuuliph uh
2unp gyunbpnid b Unbthwwalytipun pumupnid:

5.Phoma armeniaca- wnnnuliph powynpnipymt: Ujunwhwpduo wunmnuliph Jpor wnogwand Ga
funpnp 0.3-2 ud npudwqony Unjupumbinuugny@, Jun Jupdhp qud gnpy Ggpuptipo;nyd inpudm@ fuod
wulyuwunt polip: tnwquynid wyn, potipp vnwunid 6o vahuwl] gnigradnpoid: Ujuiwhuwpdud hynouwopp
ulinugnid U wunuwund b Munuwpunuuph  Jpun woogwund Gy puquwehy  inpudniy, ul
qmudnpmieyuwt whiuhnutipn: Ungnpubpp whiuhnubpnd ofuquidl Gu ud Ejhuunhnur, eny) ninuugnia
qud wagny@: Munmubiph wjonwhwpndp Joowpdmd £ ownbtiph Jpoe: <hwunnigymap hnbuupy L
wpnwhuwyugnid apinnimuiph houmgwgdwy thnynod b @fuqbigund £ npootg hwrdught hwnnigymiaabip,
huswtiu awl wpunwpht miupp: Phoma armeniaca uniuljp (uyunpit tiwpuoduo | wwl ohputfiun Jpu:
Ulwpugnynn um@lp tnwpuodud ntiuwl) b, huynuwpbpdt £ Ualtipoth, b Unponmiyn ppew@utinh dh
2unp gyunbipnid 2014, 2015, 2016 pYuluiatinpht b Unbthwbwlipn punuwph dh 2wnpp Judwmultinbpnid:

6.Penicillium expansum Link — whkuhghihnq® Ywbws poppnu: Uunwhwpdwo  upnmnubph

upnnuipwnuiph Ynw wewewumd £ thnpp gpuyght pug nuipsuwgnyy fimhljubin, hugh htnbwpny wunh
Gtinlp ptpuudnpdmid £ Jupuulpduwo winnin@tipp 9purgynid Ga b hipuniegyuidp ujunegmd wiptnwqunbijng
onh Yuehulipn: Ujunwhuwpud o9wijunid winwgwiunid E uwghiwl] thun, npt hptithg ubipiuyugund E uulh
Uhgbihnudp: UyanthGnl dludnpdnid. - quuwsmdmt od - dnjupuoljotosodmt vanpooljpnigeyurdp
pundhjuln’  Unuhnhoahpubpnd:  Unuhnhoafhpubipt mabu  §nqudnpduo Jumigduop:  Uwnpubipp
nuuwynpfuo Gu pnpwibpny, qunudl tu m hwpe: Uunwhwpduwo wuninbipp §npgund G4 hudugh@
hurnljniymuubpp b mubt wunnip hnun: Nuninttiph wuohbunodnpdwt dodwbol um@lp hipnngegyudp
nuwpwoynmd tougnpuipnd Jud widhowluwy shdundp, ugn hu wundwnnd withpudbyn E dhyn
ququultipmli] plipph hwdupp b puguel] uwgnpuliph wtinwtnjunidp nupnhg wuhbun@tip: Penicillium
expansum-p nwpwédyws nbkuwl b hwpntwpbpdt) £ 2015, 2016 pdulubtbphtt Unbithwbwllipn
punuiph qpbiel pninp Juidwnwljinntpnud b yyinninubkph wuwhwywidwb Juypbpnud:

7.Exoascus deformans - ntindium wnbplutph quugpnuunigymv:  <hjwunmpyuwy wnughtu upwuubpp
uuunud B wogphth Gphpnpn Gouh: Jupoduwo wmbpbabpp guound 6o juuwsumbtiniodni, pnyg)
Judmudnud, dh pwth ophg utnwumd Go Jumn Jupdhp gnyt: Ujunwhwpnipyuy wpymupnid inbiplatiph
hynuJuwopubinp hwunwumd G4, nunumd sunpudnp b thjupmiy: Gdh dbpljugnudp, nlipbliph pudhdtp
uljunid & Jupuiiwo 2dh hhdphg, nph wjundweny b §ynigtipp utnw@nd G Jpdh mbup: Jwpulpjuwo
Gnibipp dlwthnjudnid Ga U npgunad fivumgnpomubneyniup: Junudundiin ibplupurthh wundumng
ownp Juhunn pnyuwind b nddup b ddtionid: Numinmulipp wjunwhwmfbiing htivnn gumund B9 wdlb b
owdlynd Ga Gwiptipny: Muninubiph dwjliptutliphtt wnwewand £ wijuwint, thagm thpnudulip, juhumn
Judonungnud G b hwdwlu dwqhfubph puguljugnygymuhg nnnplj G pynod: Umalp nwpuoduo intuwl b,
huynuwpbndt) E htitmwgnundw pnpnp nwphuipht” gpbjel wdbunin :

8.Sphaerotheca pannosa — ntindkunt wpugnn: Uughuht aljundnud £ apduo valng wiuinwhuwpdud
wnwohtt o9wifuulinp: Udfith niy hhJwunnipymop nmwpuwodnd £ dwwnnqup  2htph Jpuo, Gppbida twl
wjunwhwnpynud G wenminulipp, npntg Jpur wnwgwanid | uwghnwl] wijpuwudwy thwe: Uyn wipuadwg
owodlu phplithg “bpjuyuwgumd t uuGh Jdhgbjhnudp' Ynuhnhwijhpubpnyg: Ynuhnhnodulipp /uwnptipy
vhwpohe G, ojuqudl b wugqnyt, hwdupjuwo np G0 pneuwubpnd: Umulp ddbenmid b puth]uwo
dawgnpnutiph Jpur: Fuptwst wpnbt ddbiowd wijudwndoh Jpouo dbwdnpdmd G4 §nuhnhmd@bp, npnop
hurdwpdmud 64 nindiant wpugnnh wnweht Juipujuljhptbpp: Ynthnhndubin puutiing mibplbph Jpuw
uljunid By qupqun], wyunthtimb Jupulnd Ga 2hbpp b wennimulipp: Gnuhnhmdabtipt wénd Ga b
wpwowgumd Juipuwlfh unp ogwju: Uuudwpuhtp puthwoghind pnyuh hynwuduwopubipp b peheubinp’
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uipoonud £ ubunuwpun wogelipp, Ynuhnhwlihpulipt wewewgumd G Gnuhnhnuduliph Unp pnpwabpn:
Yhnabunt upinninubnp wpJud vunyg wjpnwhwpdmd 6o vhuyo owmebipnh Jpoo:

Udnw Jopght vajurdwnduh Jpur dbwadnpdnud E juinnjupuhos vwgnpulipnieyut gugnuuwljudnp
thnyp, np@ miuh tnpph ub qunuwdl GhmhGubiph nbup: LNS-nd hwqyuiniy hwinhwnn nbuwl L
bniunhdhliuagyty t; 2014, Unipunmum ypowth Swnnpinh gyninid:

9.Clasterosporium carpophilum - jjwuntpnuynphnud: Jupuljjuwo nbpbubph Jpur wewgwund G 2-
3ud dbiompyuy pug nupstwgnyu §np potip, npnup htitnwquynid Gianpnuhg uumd G snpubwg b
pPuthyt) : Jdipphuhu htitnbwypnd nbiplulipp numund Ga owlnniu: Siplwlnpnith Jupuih nhopnid
wmbplubpp puthymd Gu: Juwpulp tniwpuoynd £ awb phdtph Jpuoo, npnip hhdbwuoand snpoo@mad G
hywun wnin@tipp duwjuwiuounod G4, wgunupunuyesh Jpu wewewimd G4 Jupdpudni© potp, npnup
Uhwdnmdbind wmuguigunid Gu nuipsuwqnyt pupdhljubn b duqbigunid upinnh wuypuoapught m hwdugh
hwinnieggmutlipp:  Clasterosporium  carpophilum  uuljh huwmbuuh] wpunwhognduoneyut  nliwgpnd
uuunulipp wdpnnenipyudp Ynpgunid G whnwubijhnygyniup ;- Uniulp viwpuwoduo mbuwly £, TNS-md
huyinfrapindt t hinwgnunieyuwy pninp wieaphliph: Gjunwhwpnd | awb Jupnuqqhtbph punwihphy
wunjuunn wy] pnouwinbuwuph hwnjoogtiv' ohputbithy: Unip ddtmud t dhgljhnidh upny dwrh
Gnmbph Jpuw, phuf Gnuhnhmduliph wibupnd® hnnh iy : Ulfh wiwpuonidhg funtuathbine hurdwnp
wnwewnlpynid t Jun quiptwn Juintip wijunwhwpdwo §ynimbipp

10. Tranzschelia pruni-spinosae — nhndkunt dwbquunitl): Swqiunbliy hwunhwnn wmal] L
Ulunnwhwnfuio wbipl@bph Jpor wewewunmd G4 gnpp Gud Umq qnppugny@ thnphwignn ninwynidubip,
npnup unnpuiljpnipymuubnu Gu (mpbnhuhnuwnpubpp b nbhnuwnpubnp): Qiptiphuhnuwnpubpp dJudl bo,
Eihwunhnun Gud tnwtdwdél, hwqunbg §inpuodmiby, pug gnppugny@: TS-md hwiunhw) £ 20145, Ul
wiuquid p. Untithw@wtipmmd: Juwpwlip ptnbuuhy pinge stp Gpod U pogup fhauwgnponiibingeyut m
elippuinynipyut Ypw puguuwljut wqntigmpimu sh pnnt:

11.Cladosporium carpophilum (Lev.) Aderh.: Juwpwljuwo unninubiph dwljipbuttipht wewewumd k
uligpenid wuwiny, ugunthbnl np Jubwswdm@ qud dppugny polin: Uyanthtitnl uyn potipp
winwowgumy Gu hunnwl) liuwlijh b Ggpunpdud punpl, dhpugny@ Jud gpbeli ul thum: O wdpb thunt
hpbithg bpuyugunid L uwoih  dhghihnid U Gnthnhuy  wgnpuolipngeyme’  nuhnhnidabpnd:
Unuhnhuwlihpubipp dhpwgny Gu, hwjwpwd §nynbpny: nuhghndubpp qnpy O, fhwunhnw, dhupghe
fud Uty dhetnpuny: <hJuwnmgyuy hunbituh] wpunuwhuynduwonigyut dudwawl potipp vhwjuwegnod
oy U gunupunuiph UG dwup dwolmd Jonlwlbny potipnd: ULdwy wwnintbph Jpu hwdwju
wowowund  Gu Gwplip, npnup k] wuwwndwe G hwinhuwund  wunuyht thouned hhJuanmigyuwa
qupquguwg hwdwn: Umalp nmwpuoduo mbuwl b, haynuwpbpdb) kb himwgnuudwy pnpnp nwphuliph@:
Cladosporium carpophilum (Lev.) Aderh.—u [uyunplitt nmwpuouio b uwl Shpoubiunt Jpoo:

Ujuwhuny, boudju  himwgnumigymialipp gnyg  wdlighy, np gupugpdnn wbip-pnyup  Juhumn
puuymouwlyy £t Jh pwpp uiuyhtt  hpJuwinneymutbph  uundwdp @ Jbpehu@bphu  hunbuupy
wjutnwhwpnipyuwt wprymupmd wtinh E mubind pipph dwuvwlh Guood iphy] ngagwgmd : Gppida vwlb inbip-
pnyuh hbuwgnponitingeyuwt upmly wujdwy htiinbw@png b hhJuwinnigyuwt upupplipupunp gpubinpdug
wprymupnid hbwpuydnp £ pnuwnbivwh nsoswgnid: Uyn wqund@wnny winwewippynid Go ubijiighn,
wqnnunbfuuhuluy dhennutip b plpuwglnhl piduliut dhongumudulip /nbiu <<Lbnuught Nwpupanh
nwnuopnid utdnpliunt / Malus sp./ Jpur hwdwlu hwunhunn utljuyht hhuwunnieymuubnp>> hnnpJuop/:

Qpuljwunieyniu

1. Phunuqueninghw Uppuwhwdjwt Q.X., Lwuwgmiyuy U.S-., Udhpuu U.U. Bplwb, 2004, - 58 t9:

2.9.9. Uupqupyut, «Cnyubiph hhJuiunnyeyniutlipy nuniduwdbpnnuljut dbntwnpl, 20137. 83 by.

3.T'opienko B.M. Boiie3nn pactenuil u BHEIIHsISA cpena /OUuepKH BHOJOTHH H SKOJOTHH Mapa3sHTOB PACTEHHI/:
¢puronaronorusi, Mukosiorus, 2012r., - 124 c.

4M.H. Jementoea, M.H. BoroHnckuil « bone3nu minoznos, osowmpii n xkaprocens NpH xpaHeHudn » 1988r., -
231c.

Stntilinieynuubtin htinhuwljutph dwuhb.
Guyuutk Uwpqupyub - UpNZ ghnpupunninup, jriuwpuinipyut wdphnh nuuwjunu
E-mail: gayanegeorgevnal981@mail.ru

Sopjuop nwugqpdnd LN umojwpnieywi Ynnqihg  bhtwbumdnpdnn  Upgwijuh  ghinwlwt
qbunpnuh  htim  hwdwnln  ppolfjwbwgdnn «Uwlndh  ponyuliph waught  hhjuwbnniegymitutinh
nunmduwuhpmpniup LinbughY Nwpopuonh nopodpnidy  ghuoljod phidugh spgwtwlutpmd:
nnuop mupugpniejuy E Gpup fuardnpli] udpugpuljut nighuyh wonwd, q.q.q. Zulnpjut Q.U
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25} 631.8:632.423.2. Tvunnnugnpénipinti

SGIt4uU3hL UUYGIEUP UNMGSNh(E3NP UL UNNP FELLP LULUUD
Nep Nroygp 400

QApnhgnyul £.U., Qphgnpul £.2., Ohwiyui U. L.

Puwbuyh-punkp — Jug, spy, nphnyqg, nkpl, dwlbpbu, pyjunnnid, Skpunnnid, pounnnid, Juls, wunnig,
ppynipntl

KomroweBsre croBa- s103a, mober, JTHCT, 06I0MKa 1100erH, YeKaHKa, ITOCFIHKOBAHHE, IIOBEPXHOCTb, 3€I€HHBIH, ILI0Z,
KHCIOTHOCTb

Key words-vine, spring, leaf, spring splinter, carving, disbudding, surface, green, fruit, acidity

B.Grigoryan, T.Grigoryan, A. Ohanyan
THE EFFECT OF LEAF SURFACE ON THE QUALITY AND CROP OF GRAPE

We have investigated two versions.

According to the 1" variant the springs were splintered, disbudded, carved and tied as accepted in production.
According to the 2" variant only carving was excepted while the springs were tied to the wires vertically.

In the Control version leaf surface per each kilogram of grape accrues 0,72-0,92m’, 154 centner of grape was got
from one ha., the sugariness made up 16,2%.

In the 2" version 156 centner of grape was got, sugariness-19,2%.

The highest quality of wine was got from the 2" version.

B.I'pucopan, T.Ipuzopan, A.Ozausau
BJIHAHUE JIHCTOBOH IIOBEPXHOCTH HA KAYECTBO H YPOKAH BUHOT'PAJIA

Hamu usyyanuce 06a eapuanma.

B nepsom sapuanme no3v1 noogepenuce 0610MKOM nobe2, NOCLIHKOBAHUI, YeKAHKe U 3A653blI8AHUI0 NoDe2, KAK
npuHamo 6 npouzsoocmee. Bo emopom eapuanme ucknouunu monvKo YeKanky, a nobecu Ovliu 3a833aHbL 6ePIMUKATLHO
K NPOBOJIOKAM.

B xonmponvrom sapuanme na xadxcowiil Kunozpamm eunozpaoa npuxooumcs 0,72-0, 920" nucmosori nogepxuocmu,
¢ eexmapa 6vL10 noayueno 154y. eunoepada, caxapucmocms cocmasuna 16,2%.

Bo emopom sapuanme coomeemcmeenno noayueno 156y sunocpaoa, caxapucmocmo 19,2%.

Buno svicuezo kauecmea 6b110 nOIYYEHO OM 6MOPO20 8APUAHMA

Upwhunnp ghunbwlwiabbp® G.& Unnlp, G.P. Qupnupnywl, LU. $ndkaynh hnpdEpny wupugnighy ko,
np pupdp npulinyg fnugnng wnwbuynt hudwp Jugh Jpw jnipupuiyimp 14q. pugnnpp whnp F bk ns
wwhuwu 1,3 — 1.5 £ wkpbuyhl dwlbpbu: @ U. Zwhnppubp hopdkpny wupwgnigly L np Upguipunid
nwpwsyws Winnnhp, Fulmbg b (Mepwdhplih puunnph unpunbph wnnigbbpnid dhish 19 — 20% puipuph
gnunwinidt wyjkjuginid Foyugh §opnh m Swjuyp: Zugnmiah L onp Upguwjunid pugnph wunialp
Jquunmwminid o 25x3,0x1,5-2,00 uilwl dwlbpbuny: Upywéd unpumbpp JEqbunughugh phpugpnid
wnwewghnid ki Juglph Jpw kS puwhwlnippudp sykp ni wkplhuyhl dwulbpku, npl wnwg pyjunndud,
Stpunndwly, pownndwl ni pykph Juwdwh hlnupun/np sE wpwlunnpny dhoowpplbpnid hngp dowlly b
hhywmbnnipiniibkph nt Jhawuunnnibbph pkd wppnibudbn wuypuwp qugdwlbpgly:

Uwnpupjwd prunnnugnpsabpp junnwpnid ki pyunnnid, pinp Skpuwnnid, pounnnid ni pyfkph Junynid:
Ukp mumdiwuppniyanibbibpp gnyg ki wnily, np Upgwfup pugnpugnpsbbpp GQubas hunnnidbbpp

Junnuwpnid Eo uybgba, np Jugbpp qpiynid Eo juy pnunnuplplq Junnwpnn wnkplbbbphg, nph hwdwp
unwinud ki gudp npulh hrungnng, npnig aunninbbpnid pupwph gupniiiwgnipiniap jhianud F16-16,5 %:

ZEknwgnundwl tywnwlp
Zunpwiwl pwnnnp pupdp pippunint unpn B yuunuwind £ nipwhwu unpnbph fudpht:
Uultputh opowth Znjubthwdwith nknudwunid swpwph Yniinwlnidp wunnigubpnid pupuwinid
E owwnn nunwr, hnljubdpbph 15 - 20 —ht pwpwph wwpnibwlnipniup hwutnd £ 16 - 16,5% ,
nnhg httwpuwynp sk wuwnpwuwnt) pupdp npuljh ghuhtp:
Utup puinphp Eup npt) Jugh jubtws hwnnidutph dhongny Juuntuwynpl)] Jugh ypu mkplwght
dwljipbup b wmywhnyk) pwpdp npuljh ppwnnnh uinwgnidp:
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‘Upnipn b Ukpnnhljut

Zhknwgnudwt optjnn E hwighuwgk] hwnnnh “Zwunpwiwly” unpup’  nbldus 2002
pyuluuht Znjubthwwb Unsynn wbnudwunid: Sujdwb ujubdwb 3x1,5d, 2222 Jug/hw
pintdwénipniup’ 40 — 42 wp :

Juqbph wnbkpbuwghtt dwibpbup ntumdtwuhpdl; E ULU. Lwquplulnt, @.U. Unpngnyujh
Ubkpnnny: Munidbwuhpyly E Gplnt muppipuy.
1. Jugkph Jpw juwbws hwwnnwdubpp (hnght juwnwpdl) B odunnd, ppunnid, mbpbhwwnnid,
Stpuwnnud n oybph Juwnid: (uinnighy)
2. Suppbpulnd sh Juwnwpybt vhuyh oytph skpwwnnidp, diniu pojpnp hwnnudubpp junwpdby b
wjuwtiu, hiywhu unnighy mwppbpulnud:

zEnwgnundw wpnyniupubipp

Bptp nnupyu thnpdwpynidubph wpnyniupubph hhdtwjuwt dwup phpwsé L wugniuwynid:
Unniuwlhg tplinud E, np yhghnwughugh pupwugpnid snpu wiaqud swihnudubp £ juwnwpydl) Juqgh
wnbkpluyht dwljtipbuh ntuntdbwuppdwt hwdwp:

Unwghtt sunhnudubpp Juuwpdl] b Juqh dwnlynidhg wnwe dughuh bphpnpng fhuht: Uy
dudwbtwl] juwnwpyk) E dhuyb oquwwnnid, nph hwdwp quqh pthg nt wpdwwnwilqhg hinwgyty Gu
poinp ny whinwth pgbpp:

Bpipnpy Jubtws  hwnndubpp juunwpdl] B Swnynudhg htwn'  hnithuph  Gppnpg
nwubopjulnud, tpp Juqtpt niukgh] bt wowybjwgnyt nbkpbwghtt dwlbpbu: 8nipwpwisnip
Juqh Jpw wpwewgh] t 12,4 — 13,6U? mbkplhughtt dwlbpbu, jud mipuwpwiynip 14q juwnnnh
hwdwp unbnsydt) £ 1,7 - 1,91d2 mbkpbughtt dwbpbu: 2Quihnudubpp juwnwptinig hkwnn unnighs
nwppbpulnud juwnwpyb) E oduunnd, skpuwnnid, ppuannid, inkpbwwnnud b ogtph uwnud:
Bpipnpn nuppipuynid pnjnp hwnnwdubpp juwnwpyt) E pugh odtph stpunnidhg:
Zupyuplutpp gnyg L nygl), np unnnighy mwuppkpwlh jmupupwisnip yuqh ypw dtwgky k 5,6-
5,8U? mbpbwyhtt dwybpbu, Jud pipwpwsnip 14q ppwnnpht dbtwgk) k£ 0,7-0,92d 2 nbkplughte
dwljiptu, npp pwwn phs k pupdp npuny pwnnn vnwbiwnt hwdwp, hull Epipnpny nwuppkpulh
mipwpwisinip Juqh Ypw bnkp £ 10,65-11,05 U? mbkphwyht dwlbpbu, jud jnipupwbynip 14q
huwunnnh hwdwp wwhywidby k 1,42-1,700? nbplwghtt dwlibpbu, nptt wyuwhnymd E  pupdp
npulh pwnnn uwnwbwnt hwdwp: Bpk unnighy wwppbpulnd  Epip vmwpdu dhohtt
pEppuwnynipnitp 1Thw —h hwoyny Juqul) k 154g, wuuninubpnd owpwph yupnibwlnipniup®
16,2%, wuyw tpypnpn nwppbpulnud uwnnwgyl) £ 156g ownnn, swpwph wupnibwlnipniup’
19,2%:

Stnbuwjut hwpdwupyh wpynibwdbnnipiniup gnyg £ wyk), np vnnighsh hwdbdwn 2 g
huwunnnh wybjugnudp b 3% owpwph pwpdpugnivhg wwwnpuwuwnws pupdp npulh ghunt
hpwgnidhg unnwgyk) £ 91000 npud (130x700), nphg ghuhtt wwwpwuwnbint hwdwp Yswpuygh
20000 npud, gqninn Ejudnuwnp Yihth 71000 npud:

Ujuntinhg wupq tpunwd E, np pwpdp npulh ghth vnnwbwnm hwdwp whpwdtown k Jugh
Ypw yuwhyuwl] mpupwbynip 14q pwnnnh hwdwp ny wuluu 1,4U? nkphught dwlbpbu:

vunnph Jugh phppuwnynipjniip juphidus mkplughtt dwljtipbuhg

Stplwght dwljkpbup U2 Phippuwnynipniup
Suptpjp | Swppkpuyp Nunmnukpmd
18/V 25/VIl | 2/VIII | 25/VIII | g/hwu owpwph
wupnibwlnipniup
Gytph 9,62 13,5 518 5,62
2002 dtpuwnnud 1,30 1,80 0,7 0,72 165 16,0
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Unwlg 9,9 13,6 11,24 10,79
Stpuuindw 1,30 1,79 1,48 1,42 168 18,0
Cykph 9,45 12,1 5,60 5,80
2003 dtpunnid 1,50 1,91 0,90 0,92 140 16,5
Unwig 9,75 12,40 11,0 11,05
dtpwwndwi 1,50 1,90 1,70 1,70 143 20,0
Gytph 10,0 12,14 5,68 5,64
2004 Stpwunid 1,42 1,72 0,80 0,80 156 16,0
Unwg 10,4 12,15 10,40 10,65
dtpwundwt 1,45 1,70 1,44 1,50 158 19,5
Cytph 9,83 12,67 5,49 5,7
Uhgohtp Stpwwinnud 1,41 1,81 0,80 0,81 154 16,2
Uhohtip
Unwlg 9,91 12,71 10,1 10,83
Stpuwundwt 1,42 1,80 1,54 1,54 156 19,2
Uhghtp
Owlnpnipntir*

Zwdwipfynid impupwisinip YJugh Ypw wmkplhuyghl dulbpbul ' P

Zuyunupupnid”’ 1h§q prunpngh nbplughl dwlbplbul B P

Bqpuljugnipjniu

®npdh wpynitpubpp gnyg ko wndbk), np wppynibwdbn k. Epp quqbph jubwy hwndw
dudwtiul oytpp skt shpunnid, wyjt nmnnughsd juwnid kb jupkpht, npp hwdbdwwnws unnighs
wnwppbpuwlh hbtwn, fuounnph phppunymipnitip hbjunwph hwoynd wybjumtund £ 2g —ny, huly
wuninutph pwpwpwjinipniup® 3% -ny, npp hwdwp Gpuwopuwynpnid Gup fubws hwndwt

dudwtiuly pytipp sdtpwnky, wy) ninhn yuwb) jupbpht:

Gpuljuimpmnii

1. Jlazapesckuii M.A. Msy4yenue coproB BuHOrpaza. Msx —so PocroBckoro yruBepcurera 1963.

2. Mopososa I'.C. BunorpazcTso ¢ ocaoBamu Amnesnorpaduu, Mocksa “Komoc”, 1978.

3. ®omenxo JI.C. BrusHue 11CTOBO IIOBEpXHOCTH Ha KaueCcTBO BuHOrpaza, Kpacuozap 1974.

Stntlinieymiuubipn hinhuwljukph dwuhb.
Aphgnput £.U. @phgnput 0.9, Ohwiywi U.L. - 2UUZ Unbkthwiwltpnh duubwgniy

e-mail: step.asau@gmail.com

<nnwdp nupugpnipywd b ipwuwnpl] udpugpuljwd §njighuh winud, q.q.n., ¢.U.Zuynpubp:
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NSk 582.28 Ublpupwitinypainié

LU U3h U NULUGLAUNDE SUNGTLNRU UaNn, AUYLULAhLEND
IFABACEAE/ 2 GSUGUhLD 11T ANRUUSEUUF ULENML USURU.NMNN,
UuU3bh'u P U U ENREO3NRLULEM

Gquiphtlk FULUBUL, Qhnkghly RN2UL'30U L, Upyu UULrU3UL

FPuwbluyh punkp’ puljjuqghubp, uuuwhtt hhywinnipmnit, vynpubp, dhghihnud, ul poppnu, winpwljing,
whnwhwpnud, Ywjpnuynphng, pninphing, uljjkpnnhithng:
Kniouesnie cnoga: nenosble, pnOKOBBIC 3200JI€BaHMS, CIIOPHI, MULICIMYM, YePHAs MIICCCHb, AHTPAKHO3, IIOPAXKCHIE,
MaKpOCHOPHO3, GOTPHTHO3, CKIEPOTHHHO3.
Keywords: Fabaceae, fungal diseases, spores, mycelium, black mould, anthracnose, defeat, macrosporiosis, botrytis,
sclerotinia.
K. banasan, I Kouapsan, M.Capzcan

T'PHBKOBBIE 3AFOJIEBAHHA, ITOPAKAIOIIHE KY/IbTYPHBIX PACTEHHH CEMEHCTBA FOBOBBIX
HA TEPPUTOPUH HAT'OPHOI' O KAPABAXA

B npeocmasnennoil pabome 0606wenbt uccredo8anus 2pudbKo8bIX 3a001e8aHUll KYIbMYPHBIX pACMeEHUll ceMelicmad
60606bix / Fabaceae / na meppumopuu Hazoprnoco Kapabaxa, peanuszoeannviii ¢ 2014 - 2016 nepuod. Bvisgnenvt 8
,.pacmenusi-xossesa,, u 22 euovl epubkos. IIpu HayuHbIX UCCIEO08AHUL NOPANCEHHBIX U008 PACMEHUN BO3MONCHO
obecneuesamsb C80EBPEMEHHYI0 OUACHOCIUKY U NPUHAMb Mepbl N0 60opvbbe smux 3abonesanuii. Imo uccredosanue
2pubos cmpozo Heobxo0umo, max Kax Oyoyyu napasumami, 1ecKo 3apancalom MHONCECMEO OUKUX U KYIbIMYpPHbIX
pacmenuil. A maxoice npedcmasienvl Mepvl 60pbObL SPUOKOGHIX 3A00]1e6aAHUL KYAbMYPHLIX PACMEHUl CeMelucmsd
606086bi1x.

K. Balayan, G.Kocharyan, M.Sargsyan

FUNGAL DISEASES AFFECTING CULTIVATED PLANTS IN THE FAMILY FABACEAE IN THE
TERRITORY OF THE MOUNTAIN KARABAKH

In the presented work summarizes the study of fungal diseases of the cultivated plants of the nightshade family
Fabaceae the territory of the Mountain Karabakh, implemented in the 2014 - 2016 period. Known 8 host plants and
22 types of fungi. Research affected plants may obespechivat timely diagnosis and to take measures against these
diseases. The study of fungi is strictly necessary, as being parasites, easily infect many wild and cultivated plants. And
presents measures to combat fungal diseases of plants of the family Fabaceae.

Ulipjuyugyaro apfumméiph iy andthnihiro b Livhuaghé Nwpaopanh icapaopnid
puipuugohblinh /' Fabaceae / phmwbhpht wunnlpéng  wlndh L Jugph  pniuaombuadialpé
wfumwhwpng  ublughl  hhjwannyaynibalph  Jlpauplpog  nmdaauppnyaiméabliph  wpgnibipalpn,
npnip hpwlpaéogdly T 2014 — 2016 jape.: Pplitunhppliugyly it § «anlin-pnyulin » I 22 ubdannbiowlialip:
Ulunmrhuporo - pnivaninliveafalinh - niumdbauppnigrméalipp L gunoodiooé - hlttnoegninnieini&alipp
hbwpurnpnyaynié [rnwé dundwéoalihé wijumnnpnply ni élinhiapllyy aruagpaph dhengélin wp umaépnnd
o hhjuwbnnyamibalinh plid: Upluanwépnnd hplaywgywo g Gl pardijuqohélinh planaéhph
pnmminlivaliélinh ubilughé hjabmnyesnibalph nlid agpanph dhongtlipp:

2014-2016pp. hpujutwugdws dtp nunidawuhpnieymutlinh wpyniupp Jyuynud b, np Linuught
Nwpuwpunh wnwpwopnid puljjuqqhtlinh /Fabaceae / punwthphtt wunuwinng dywlndh nt Juyph
wdnn pnyuliph Unnn welju G ualughtt hhJuwimngymaabipnd wjunmwhwpnidubip, npnig ghnwuljut
htunwqgnuinipnibubpp  htwpuynpmpyma juwt  dudwiwiht  wjunnpnpt]  dwupnidnn  uulh
wmbuwlp b aGnuwplh] wuypwph dhongublip npug nbd: Uju uulliph nwniduwuhpnieniop fuhun
wihpuwdbywn £, puwuh np holiind dwljupnyoubip, hipnnyeyudp Jupulnid 6o puqiwehy Juyph wénn b
UpwlinJh pnyubiph: SGp-pnyubiph wjpnwhwpuwonypyuwt wpymupnid pwpuiunynud £ Jupuljduo
pnyuliph JEtuwgnpénitnipiniup, hsh htnbwtpny tjwuqnud E pippungnieyniup, utunuwyh npuljp
L wye: Utuunbuwubpt  pnbunhdhugdly 6o dwlpnuinwhly /pnyuh  wpuwphts quunad/ b
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dpipnuinwhy  /wjunwhwpdwo  o9wjuhg utwgduwo wuwwpwunnifh  dwapunhunwliught
htirnwqnunipym@/ dhipnnulinh gniquijgdudp, npnphsutiph fhpuwedwdp [1,3,4]:

Utp Unnihg Juuuwpdwo ghunwlwb  hinwgninnigymubph b nuntdbwuhpnieiniutitph
wpryniupnid hwynbwpipdtip £ puljuqghtliph putnwthpht qqunljuann dywlndh nt Juyph wéng
pnwwwnbiuwlulint wjunwhwpnn 22 vbunbuwl], npnug Jipwpbpuw] hhdtwwut nintnieniaubipp
ulinuguwgynid G uinnpl:
1.Slip—pn1]u‘ Uljwghw umghutaly - Robinia L. - qinuquipnhs ownwnbuwl] t: Umlyy" Phyllactinia guttata
(Wallr.) Lév. — wmpugnn: Fpwaugdl] £ q. Swpuy, 22.05.2014p.; q. Uupquupby, 12.06.2014p.; q.
Ujuwnpnip, 15.06.2015p.; q. Ghupuwlimd, 20.07.2016p.: Ulunmwhwpmd b wlwghugh wwppbp
wbivwlatin: Stplubph Jupht Jwilipfutiph wewewimd b ughnwl] wipwidwd thwe, npa hpbitthg
ubipuyuwgund . uah dhgbihnad: Opny dwdwiwl wag vuudwpdth dbe ul Ghnpfuliph nbiupnd
nbivwubih 60 guoind  vafh  gunudwpdhaubpp [0, 1]: Uhgjhndp 9 qupquuntd  Gu
qunninbighmdubinp wugnuwabpnd nt hwdbnmudalipnd: §iijunmnnbghnidulipp qunwadl Ga, hhdpnid
thpyuo:

L
N =Y LTS
= - s y

Ul.1. Slip-pmju‘ Uljuugho quhIn‘uﬂ{ - RobiniaL., umﬁl{‘ Phyllactinia guttata

2.Stp-pnyu’ Umdnywn - Medicago L. - Upwilindh b Juyph wénn puqiudjw uninwpnyubip Gu:

2.1 Erysiphe communis (Wallr.) Schltdl. - wipwignn: Snwug) £ q. Gljuwnpynip, 15.06.2014p.; q.
Surpury, 20.07.2014p.; q. Rnjuwnuly, 26.08.2015p.; q. Jumnthwu, 22.06.2016p. : Udnwt Gpypnpn fhiuha
nlipl@tiph U gnnmi@aliph Jpuw wnwgwanid | urpuddwd thwn wunfupdh®, npp uqudud t hhdlphg
b vgnpulipnipynithg: Npnp dudwuwl] wig wjunmwhwpduwo ogwubipnid h huywn G4 quihu ujqpnid
nlinht, uyunthtitnl ub Yhnmhyubp® fjunnntighnidutin: Udpnwt b wywt  papugpnid dbwdnpdnid Ga
puquupehy [nuhnhnidalp, npnup pnpwubiph dun] ba’ wwpq Ynuhnhwljhpubph Jpo: nuhghnidubipp
vhwpohe Gu, wuqnyt, tihuunhnuy: Jbpphuubphu punphhd um@lp wwpwoynud £ pnyuh nng
Jliginwghuyh dwdwbwl:  Gjunnnlighntdubipp qunudl Gu: Snmipuwpwugnip ijunnintighnidnd
wnlju E 4-8 wuynuwl]: Uulnuunpubint jnipupwtgjnip wuyniuwlnid dnwu 4-6 hun 7 L huunhnuy:

2.2 Uromyces striatus J. Schrét. dwuquuniul- Fpwogdly ©° q. Uljuwnpnip, 15.07.2014p.; q.
Swinnpunp, 10.07.2014p. ; q. h2h, 25.07.20155.; q. Lnjuwnul], 26.08.20155.; q. Tuwsdwg, 30.08.2016}.:

Ualh ugbpdwgnuhuy U Eghnhuwy thny@ wbg b Jugynd hwljuwpumljuqqhbph punwihpht
wuwnljuwing payubliph Jpw, mplinhthn b wbjhnunwnhwobipp qupquand 64 wndnynh - Jpu:
Nipinhuhnduipp hpdgwluwond mbinuljuyJuwo 6o wmbplubph vnnpht Jwliputipht, thnpp GG,
qinpudmb, dwiqunupsiiwgnyt, bppbidt Jhwjponidnd Go b dwodlmd wbipbh  nng  dwljbiptiup:
Miptinhthnuwnpulinp nupsiwgnya 6o, ouwdl, hwqiunbn thyhjuynp punuieny: Shjhnidubipp
unyuwliv mbpbuliph unnpht Jwilipfuatipht Go, ub gmiswdnpniyuy: Stjhnuwnpolipt oJurnudél G,
Uniq nupsuwgny@: Mol wugnyya b Juwpd nnhl: 2015p. junbwy [hiuyulowt wuydwuulipp
vuquunmunp wuydwusbp  thu 92duwo vuh qupqugdwy b niwpuwodwy hwdwp: Uafh hunbuupyd
wnunwhuwynduonieimup ujuqbgph) k wmbp-payuh fipughy, ninugnpowljuy vy wuwniyginiup, husugtiu
wl ulindbph npulp: Uafh nbid gugpuph dbpennaliphg b poppnyuwa hinning gnnnudp, fud ubipdtiph
Wywlnidp pniawphdhumnttipn]” Gwjupwa gubpp:
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2.3 Sporonema phacidioides Desm - intipluliph ninhu pownpnipynia: puwugyh) k' q. Uummpnip,
17.05.2014p.; q. Udtimupuwing, 20.06.2014p. ; q. vusdwy, 24.07.20151.; q. Unwewdnp, 26.07.2014p. ;
q. Rnjunwly, 22.07.2015p. ; q. Jwup, 22.08.2015p. ; q. Jwnnthwu, 15.07.2016p4.:

Shjwunnipyniup nuubnpdnud £ wbiplubiph b gnqmuubiph Jpor pinuudmy potiph h hwyn quny:
UJunwhwpniduipp hnwdnp G4, pog ninuudmuhg dhugh awpuewgnyt, wdbih ny gnppuand G,
dgnud Gpupnipyudp: Stpl@tipp qnyq Jwlipbutipnd wuowndnd Ga flhnmwdnp, wpymupnd ul,
pwquuehy, uhn hwJupduwo wulnnuhfuhnubipng: Ungnpulipp qubwal Gu, Gppbdt uindJwo, Gppbida
Jjninnun Juhind: Ynuhnhndubpp dhwpehe Gu, wuqnyy, wowewumd Gy wuqnyt Ynthnhwlhpubph
Jpw, Juhwn pbpnnd nuwuadnpduo G4 wubnnuhuhnoliph Jpoe Gnuhnphndubpp wafh mwpoodwa
gnpopupugnid wwuwluih nlip smubt: Jwpwluwo nbplulipp gnppuwind Gu b owpdmd JGpl:
Ulguo Ghntiph Jpu wudpliutiphg hivn wewgwynid G4 ul puphup b wiagnnbighnidubip, npnug by
duudnpynid - G0 wuynuuwfjubipt®  wulnuunpolipnd:  Mugnwlubpp pnpnguwadwy Go, hu
wulnuwnpubipp dJual Gu: Unmilp puquwund £ wuljnuwnpubiph 2unphhy pnyuh nne Jbqbunughugh
pupwgpnid: Uniuljp duGenid t Jupuljuwo mbinlubph dawgnpnulinh Jpu shwuniuwgud wuninbghnidh
nbupny, npnid qupuwyp hwumvwiund 60 wguynuwuptt wunuunpubpng b wjonwhwpnd Go
poyubipp: Hinht powdnpnipyut Juuwuwupnipimiut wpnwhwyndnud £ pngulinh Jun mbpbwputhnd,
hisp hwugqbigund E wlip-pnyuh Jhduwgnpomalingeywt wpngiuubph fuwaqupdwg, pnyup Jutwg
quuquoh Jupni Ynpunp b ulipdh npuiuuy hwnluohyabph afugqnid: Ujunwhwpdwo poayubipp
ndJup G dutinnud:

2.4.Pseudopeziza medicaginis (Lib.) Sacc. - gqnpp péun/npnijrnil: Spwugdl] £ q. Uljuwnpnip,
14.07.2014p.; q. Jwup, 23.08.2015p.; q. Fpwjunhly, 25.07.2016p.: Fnpp pounjnpnipyniu hhjuunnipyuu
qupquguwy wprynupnid wewewund G4 Unig gnppudniy, finpudmt, puqlupuwawl], uljqpnd dwp,
wilith n12* 2-3 Ud mpurdwqony wjunwhwpnidubp: Ujunwhwpduwo o9wijuh faumpninid dLwdnpdnud T
Uty Jud Gpini gnpp puphll, npnup wwynnlighntdubpt G Spdwinneymot wpnwhuyndnd T
nbplubpht, gnqmuubphy, pudyninubpht: Nugnuwlubpp pnpnguodwu Gy, welju Gy wgupuphqulip,
npnup hwduuwn 64 wuynuwlih Gpluopnyeyubp: 3nipupwusnip wuynuwwnid duwdnpdnid G Yhosh 8
uwnpubip, npn@p dhwpohe G, wugnyt, oJujwdl: Umlp ddtiend t pnyubiph bwgnpnabiph Jpu
wynnfighntduipny: <hywunnipymut hunbuuh]  wpnwhugngnid hwnougliv junto] wudplught
tnuwuwfulipht: Swpnignd 69 dudwiwihg pnn quaquiowyh mibipbueuwith b finpmily aduqligunad
ulipduught plippunynyeynmip:

3.Stp-pmyu’ Gpbipunt] dwipquiqinuyht - Trifolium pratense L. - puquuijw Juninwpnyu k;:

3.1. Colletotrichum ftrifolii Bain - wbwnpwling: Uunpulungny wjunwhwpduwoneniuy
wpunwhwyndmid £ ub Jud gnpp GGunbph dunyd, npnup wewewunid G mbplubph, gnnmuubiph Jpu:
UJunwhwpduweo o9wuttiph Ghunmpnunid hynuJuwopp gmuwmndmd b, nunumd pug gnppudmt fud
Unfupuigny@: Ujunwhwpniduliph Jpu winljur t fhnwgnp owonye, npintin fninuljjuo G puquwshy
onpuwthmubip: Ugnpubpt wugnya Gy, Jhwpohy, quuwdl, ninhn, qnuyq l{lipgmt{npm]ajmﬁﬁﬁpmd‘
qnpudniu:

3.2. Botrytis anthophila Bondartsev — Suunjuynp pnppnus Cwnuidnp poppnuny wijunwhwpuo
pnyublipt  wpunuphtthg nddup £ wwppbpli] wonnguliphg: Cwnjuo  pnyublipt wjunwhwpybing
hwpnighyny, Jupulnud 6o qpbpl pninp ownhfulinp, npnup wnnneuliphg wwppbpdnid Gu hpliug
gniuunjuonypyudp:  Unjupugny@ G4 b §niqudnpduio:  Unnpulipp uiqpnid Ejhwunhnun G,
uyunthfinl Gpljupurdni@ b Ejhuqunpnurn Jod dJud e

3.3 Erysiphe communis (Wallr,) Schitdl. - wpwugnn: Ujpugnnh nlivgpnid payulinp wungnd G
uhnwludmb, gwaguynp, wwhwywodny thwen: bpwyg dby wolju b woqnyy, dhwpohy,
tihwunpnuw  uwgnpulp:  Udnwt 2-pp Ghuht dmg thumid h hugn G0 quihu  Ghunwdnp
uunnudwpdhtubp  junnuputp):  Luganpbit wiwpoomd mah, hunmpyudp Jupoind L
Ubipdwljuw pniuwinbiuwubipht:

3.4 Uromyces fallens (Arthur) Barthol - dwuquunil: Uwybpdwgnuhnid@bpp, tghnhnidubipp,
niptinhthndtipp b mbjhnuynpubipp qupquand G4 Gpduwo nlip-pnyuh Jpur: LAUS-md huwyimbwplindt
Eu mplinhthn- U wbhnuwnpulipp:  Mipbinhghmdubpp wiinwuyduwoe G wbplubph  unnpht
dwlbptiuubipht, thnpp b4, npudmb, dwiqunupstiugnya b thnphwignn:  NipinhUhnuwnputipp
Elhwunhnu G4, nupstwgnyly, punuupp’ thnpp gnpnundjuoquin: SGjhned@lipp mbplubph uiinph
dwliptuubpht 64 b gnnmiuubiph Jpuo, finpodmi@ Gy, thpdwo, vl gmiuwdnpnigyuwu: Stjhnuwnpotin
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Elhwuwaél G4, dniq nupsuwgqnyt, punuapp hwppe b, dwuip gnpninmijugnp: Upduo vah Jupulp
Juqligulijnt ud pugumlijnt Guyunulng wihpudbyw tulipdtpp Gupunti phdhugua duwldo:

3.5 Uromyces trifolii-repentis  var. fallens (Arthur) Cummins -  dwlquuntly:
Uwbipdwgnuhnid@bipp, tghnhnudulinp, nipinghthnodubipp b miijhmdbipp quipqumd 6o 4pJuwo nbip-
pnyup Jpue: Miptinhthnodtipp witinujuyJuwo Ga wbipb@tiph vnnpht Jwijtipbuabpht, dwop G4, qnpp,
qnpudniy, hwduwuwpuswth gpduo b thnphwgnn: Miptinhuhnuwnpubip Ehuunpnug 6o, ninuudmy b
gnpnuniudnp punuipeny:  SGjhndalipp wiijhnuwnpotipn  9dwy Gu Uromyces fallens uuljh
unbjhmdubipht m wbjhnuwnputphy:  TOS-md hwynbwpbpdtp £ Uuglipoth, Uwnpomum b
Uwinuuljipmp h pwpp hwdwyapubipnud:

4.Stip - pm_]u‘ Quuq pungpwnbipl - Astragalus glycyphyllus L. - Juyph wénn puquudjw untwpniyu k:

Umuly’ Erysiphe communis (Wallr.) Schltdl. - wipwugnn: Stipbuliph Jpw wewwind £ uughunwl
wipuidwd thwe Unq uiunfupdhaatpnyg [94.2]: Uunwhwpnn wiih hupmghsh uiudwpdhoatnpn
pwwnn wuwnq b4, uwnpibpp  Jhwpehe:  buwmbituhy wunmwhwpmipiwt  wpymupnd  pnguy
widpnnonipyudp dswoliynid £ uulfh vhgbijhnidny:

Ul. 2. Stp - pnyu Astragalus glycyphyllus L., unﬁI{‘ Erysiphe communis.

5.8hp- pnyyu’ bpuwmyniyin nlinuinm - Melilotus officinale L.

5.1 Uromyces striatus J. Schrot. - dwuquuniul: Fpuwugyl £ q.Nwpur, 15.07.20155.; q. Junnthuu,
22.06.2016p.: ‘Lbpuyuwgquwo uvuh uwbipdwgnuhnidubipp U Eghnhndalipp  qupquund G
hyulupumih Jpuw, niptinhthn b wijhnuwnpubpp’ hpwmdniyynp Jpu: Miptinhthnod@tipp hhdbwubnod
wbiplubiph  wnpht  Jwilipbuttipht G4, thnpp Gu, [npudmb, dwiqunupsawgnyy, Gppbidu
vhwluwnudnd G, owoljtiingd mbpbh nne dwljtintiup: Niptinhthnuunpulinp nupsuwgnyy Gy, oJuwadl,
hwqunbuy  gnpununijunp  punuueny: Stihnudatipp mbnuuyJuwo G wnbplbph  unnpht
dwlbptiuubipht, ul b4, 60 Jhwjuwntdnud:  SGihnuwnpubpp oJuwijwdl Gu Jud dJuwdl, dUnig
nupstwgnyt qguigwynpmpyuy: Nnhlp wugnyv £ U Jupd: Umalp LS-nid mwpuoduo nbivwl
qupquyunid k hpuwnmnynh b weynynh tnwpplip mbuwfabph dnon:

5.2 Microsphaera trifolii (Grev.) U. Braun - wjpwignn: UJwo ubfh Jupula wpnwhwyndnd b
hpwmnyinh mbpLubiph Jpu vgghinwl wipuwudwy thweh gnjugnidng, npt hpiuhg Yipfuyugund £ utfh
Uhglijhnud: Uburdwpdhup 1gquo  giijunnintighmdubpng, npnup miuba thnppuehy wuynwljubip:
Snipwpwugnip wuynuwl] hp Ut Gpnud t 3-5 uwgnp b wuipg huGpnudabip:

6. Stip-pnyu’  Surthninn wjwwpuljhp - Lathyrus tuberosus L.- puquudju uninwpnyu b Ununbuwl)

Erysiphe communis (Wallr.) Schiltdl. - wpugnn.: Unmuljp qupquunid b wijunwhwpnd E wnwthnineh
gnnniualipt m wbpbalipp: Udnwt Epypnpn huht wwwthnineh wbpbubph b gnnmitubph 4pu
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wnwowlnid  wipuiniwi thwne ubljudwpdhi, npp uquyws E hh$tphg nt uygnpulpnipinibhg:
Npny dudwbwl wig whitnnwhwpywé opwpitibipnid h huwjn ki quhu uljgpnid nknht, wjunithtnb
ul Jhkwnhlukp® Jifunnnbghnudutp: Udnwt b wptmt phpwgpnid dbwdnpymd Bu puquuphy
yntpnhnudutp, npnup pnpwtph dingd B wwpq Ynuhnhwljhplbph gpuw:

7.Stp-pnyu’ Ynpuquis gwuntdh - Onobrychis sativa Lam.- Upownyh puquudjw juninwpnyu k:

7.1. Cercospora onobrychidis - gtpynuwnphnq: Uunwhwpnidolipp dniq nupsowqnyy G,
wbiplubiph Jopht dwlbpuht weadtp wvhwyn Gu: Ynuhnhwihpoblipp jupdpnd G, phpel Gjuwnbih
wnwdhlubinny, Gppbida uindJwo, dhpugnyt, hwqunbiyy dhounpdulipn: Uwnpulinp pnpnguadwu
0@, qplipli ninhn, pnie, 3-7 dhounpdulinny, wagny® Gu:

7.2. Alternaria tenuis Nees —UlL pnppnu.: Uwhwgnn pnyubiph Jpu duwdnpdnid | pudp b, dhpuqgny,
plp Gwpdpnidulin, npnup Juquduwo Gy vwynpuhpubtiphg: Uwnpubpp hwljumwné pnpnguudwy o,
dhpwugnyy ud gnppudniy, 1 jud vh pwuh Gpjupudnm dheunpdubpnd:

7.3. Erysiphe communis (Wallr.) Schitdl. - wpwugnn: Muwnduo £ nlinht thumny, npp Juquduo
ugnpublipnd  1h  uviuwdwpdund:  Qounnopobpp dwfpivaght 64, Gouodnp,  dng,  2-8
wpuyniuw@bipny, npnp hpop Gupuod GG Uulnugnp@binp 3-6 G4 Ehuunhnu:

8.Slip—pmju‘ Loph undnpuljwt - Phaseolus vulgaris L. - Upwngh dhwdjw junintpnyu k:

8.1 Uromycus phasceoli G. Winter - dwuquumul: Ugipdwgnuhnidalipp b Eghnidubipp hwynth stu:
Nupinhuhnudulipp minuiugyJuwo Ga wbiplabph Gpgnm Jwiiptuatph®’ gpduwo Juid thnpp fudpbpny,
nupstwgnyy Gy, tyghnbipdhuh wunedbinig htnn thnphwond Gu: Miplinhthnuunpubpp qunuwdl Gu
Jurd oJuuél, pug nupsawgnyu: Stjhndulipp nipinhthnuunpubph Ydwo Gy, puyg Uniq qnppugny:
Stjhnuwnpulinp qunwdal Gu tlhwunhnu), punuwupnp’ nlinht nupsuwqgnyu, ninhlp’ Jupg, wognyy b
thjupniu:

8.2 Colletotrichum Lindemuthianum (Sacc. & Magnus) Briosi & Cavara: Pupdhljulinp uujhnwljudniy
0 qud nhintwdupnugnyt gnitdnpnipyuwy, Gppbida Gplup dniq dwqhatipnd, potipp thnpp G4,
wilpmuwdl Jud gnpudmib, gqnpp, dnig Jupdpodmy Ggpupbpnnd: Uwmnpubipp dhwpehe b,
bplupudniy, wugnyv: Ujunwhwpdnd G bwl guoonhsubpp:

8.3. Botrytis cinerea Pers.-Unjupuqnyy pnppnuwtidwin thinnid: Owoljp Jud thwep dnjupugnyt L,
pu2bi, hhduwlwunid mbplubph uinnpht dwljiptuh fud guonhdatiph Jpoo: Ugnpubpp dudl G food
[npurdm®, hwdupud fudptipny q(upih nupnyg: Gagniyg b4 fund pny) dhpubwgny:

8.4. Sclerotinia libertiana Fuckel - uljjtpninhtuhng: Ujuinnwhuwpduwo hynwuduwopubinh Jpur wenwgwunid
L ughwnuwl, Juhn, hwphwidwt jud podpauidws dwoly, nph Ypuw fnunwlnidubipn] quipqutinad
kU Juhw, Junpnp, uli, vwghuwy uljipnghnidubp: Snnnith Jawudwo hynuduwopp gnppuanid b dwhwunod
t: Ujutnwhwpynid G4 itipb@tipp:

ul. 3. Slip-pmju‘ Phaseolus vulgaris L., umulYl" Macrosporium commune
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8.5. Macrosporium commune Rabenh. — dJwlpnuwynphnq' ul pnppnu: Unig  o9uwfutbipnid
wnwowunid E ull pupti thwe [.3]: Ugnpobipp dJwdl Gu Jud nupstwgqny@, thnpp dwquqnifalinny
nuliu 3-5 dheunpuulbipn, Ubjuljuwy Gu:

Uyuwthuny, puljjuiqgh Jugph wénn pnivwnbuwljuliph b gyninuinunbuwluwa dywluwpnybph, ugn
pYnid [npmt pupdp mt npulnd plpph wouwhnddwy Jupbnpugnyy wuydwuuliphg Go ubught
hhJuannieymulinh wjunnpnynidp, upwig nid wpyniawdbnm wugpunh Juqdwlipognodp:

Ny prph dfgngumentdalpp
e Wulndh pnyuliph wupuwpunwgnid hwiupuyht wupupunwygnelinh huwdwihpny, Juiihnudh pupdén
surthwpuwdhuulinny: Yuihnidwlju@ wwpwpwyuynieipp pupdpugund tiu pnyuliph
nhdwnpnnuljuanieymiup npnp vaquyht hhJuanneymuttiph squndudp, gnununhdwgniunieynitp b
fpununhdwgyniunyeyniup
e [{hpwmnti] gwupu)pewuwmnipyniyu
o [uijudwd b pmniddwt guyunuwnyg ubipdlipp wjunwhwul] pnppnyw@ hinmyny' 10 §g/hw unpduyny,
unulfi] wuwnpuwlngh 0.2% /101 9nht 20q/ wuinpuunminy [2,3]:

Qpuljwunieyniu
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pactenuii /, puronaronorus, mukosorus, 2012, 124 c.
5. HementbeBa M. U., Beronckuit M. U. - bone3nn mnoaos, oBorei u kaprodens npu xpaneHun, 1988,
231c.

Stintiynipymutbp hinhtwlh dwuhb.

uiphull Ruugyut - [[.q.8., wjwq nuuwjunu, UpMx Jhuuwpwiniejut wdphnt
Qtntghly Lnswpju — UpNz dwghuwnpnu

Uhjw Uwupquyut — UpNZz dmghuwnpnu

E — mail: balayan-karine@mail.ru

Sonuwop  mwugpdnud £ NN Junwdwpmpjwy §ondhg phuwtuwdnpdnn Upgujuh ghnwljuh
qbwmpnth htim huwdwmnlny  hpojwbwgdnn  «Uwlndh  poguliph  wiughtt  hhJwinnipymuibph
nuunidgwuhpnieyniup Lirtught Nwpupunh timpuopnid» ghnwljuy pidugh opgwumljutipnid:

SnnJuop muugpnieywd E Gpup fuwdnpli fudpugpuljuwd §njighugh wunuwd, g.q.q. Zulnput .U
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NS 33221 Lnyulinh wup mupénigainii

LOR3UGND MUGCSNULNRE3UL UPQNSUNNRULEND
UMBNH LU GSNhE3NHLE MLANNEULNR ULRUSR UL

B U UL HROE3NRULULENE HEU LNX UUNULGNAULUSE U RNSNRU

UnpJwbnyy UNULELBU UL

Lwtimh  puwpbp-  Jubdnplich, pnu, wnpupghl dunnndl,  Jopoldoongenil,  hhwbnnygepwlé  qupquigniu,

ntbwphdhlionn, §lhbauwpwbamloé wpgmbanfliinngaini &, plinph hadfliinod, hadfliog Gandnan:
Knrouesvie cnosa: sa6noms, napwa, nioooeas eHub, NOPAXCEHHOCMY, pa3gumue 00Ne3HU, Necmuyuddvl, GUOTOSUYEKAs.

agppexmugnocms, nogviuieHUe YPoxucds, OONOIHUMENbHBIN 00X0O.
Keywords : Apple-tree, scab, fruit rot, infection, development of the disease, biological efficiency, pesticide, higher

yield, extra income.

A. Apakenan
3®D®EKTHBHOCTbh MEPOITPHATHH I10 FOPBEBE ITIPOTHB I'PHEKOBbBIX 3AB0JTEBAHHH
ABJIOHb B ITPEJJTOPHBIX PAHOHAX HKP

Ilpeocopuvie pationst HKP cozdarom Orazonpusmusie ycaosus O0as 3QPGekmuernoeo 3auamus nio0o800Cmeom, 8
yacmnocmu 01 8vipawusanus A610nb. Ho noiyuenuio 6bicok02o ypodcas Npensmcmeyiom pacnpocmpanénuuvle
2pubKkogvle 3a0071e8aHUsA, NPOMUB  KOMOPBIX He 6edemcsi 6Oopvba. B makux ycnosuax evipawusauue s010HDL
HeaghpexmugHo.

B meuenue 2015 2. 6 pe3ynomame npogedénnvix ¢ Hauiel CmopoHbl NPOU3B0OCEEHHbIX ONbIMO8, MEPONPUAUAL
60pvObl npOoMUE 2pubKOBLIX 3a001e8AHULl 0DeCnedunu BbICOKVIO OUOLOUYECKYI0 AKMUBHOCL 0OOpbObL NPOMUe
2pubKosvIx 3a001esanull, obecneuusas mMakdice yseauienue Kauecmsea u KOIUUecmao ypoicas.

Cpeonuil ypooicail 2610k Konebremcs 6 npedenax 264,3-315,7 y / ea. Pesynomamul ucnvlmanuii maxce Ovliu
060CHOBANbI IKOHOMUHECKU U 0DeCche Uy OONOTHUMENbHbIE 00X00.

A. Arakelyan
THE EFFECTIVENESS OF THE CONTROL MEASURES AGAINST FUNGAL DISEASES OF APPLE TREES IN
THE FOOTHILLS REGIONS OF NKR

Submontane regions of NKR create favorable conditions for the effective fiuit growing, particularly for growing
apple trees. But to ensure a good harvest prevent common fungal diseases, against which there is a struggle. In such
circumstances, the cultivation of apple trees is inefficient.

In the course of 2015 as a result of our production experiences, activities against fungal diseases provided a high
biological activity against fungal diseases, providing also an increase in the quality and quantity of the harvest.

The average apple harvest is in the range of 264,3-315,7 ts p / ha. Test results were also economically justified and
provided an additional income.

LN Guwjuunlivhught qnnhl wpsph Fopalfannd pbalphdugowloé Gupouoinannp gugdwéalpny,  npolin
hbwpunnp ' pupdp  wpymGunflimnggyundp qpamyly - apnpupnionyeyudp,  dwubuninpungliu, - Jubdnpliing
Wwdlinipyunlp: Unduygé, pupdp plinph unwgdwép Junspbnpnmnid” b mawpaogwo ubliughé hhfubmniemialipé,
npnég nlid wuygpuph dhongupmidialp sba ppalpmbwgynnd: Udwl quydwablipnnl fubdnpliinn wlniemiié
wipnynmi Gurflin sk

2013p2.-h  papugpnid dlp §onuhg  ppaobogdoo wmponoumpordioé shnpdlph wpymébpond ubloght
hhjwtnnyamaalph plid ppalwbwgyuo aogpuph dhongumninlalinll wopmhndlyy o GG umpwbodioé paopdn
wpym Gunflinnyeinié”  wapwhndliing plipph pwbnlh b npaih quih prupdpugnid: adnplianr dhohé plinpp
thnpdh nnwpplpawlialipnnd inamw il F 264,3-315, 7g/huwr-h wwhdwibblipmd: @npdh wpnyniépblinn hhdauarnpdly
bé burly inbinlivarngglin winnighish handilannnygyundp wopuhnglijn jpargnighys pwhnysh uinwgnid:

uvGMuonNhEe3Nhyu

Nuninulinp, wyn pYnid uudnpbiuny, wtitnp E pungpduo (hutt dwppn wdbvopyw vutnuwljuquh dby:
Uty dwpnm §nnihg mwpdu pupugpnid oquuugnpdynn wininuliph putiwlp wuydwiwdnpJuo L
dnnndpnh pupbfignipyudp, Gpipnid mhpnn unghuw-ntnbvauy hpuwdhdwng U upnn £ houl
1404q-h, puyg wyt 754q-hg wuljuwu sugtitnp b 1huh: Cun npnud, npuwihg 35-41% -p pwdht k pufoanud
Juudnpht [4]: LS-nmd bpnpjur gniguwuhyp hwuund £ 36,64q-h [5]: Muninubiph b hwnwiwguninuiph
uindwdp puwlsnyeyuwt wuhwaywnlp puupupynid £ wyp Gpiipubphg aipdnondubiph unphhy:

LNX twjuwntught gninh@ wgph £ pufumd puaihduyofuot guuunugnp guydwysbpnd, npp
Juipnn £ wiguwhngby juudnpbiont puipdn plipph vinwgnid: Uwljuy @, nput Jungpungnunmd G mwpuoduid
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uaquyht hhJuwunnieymubpt, npntg nbid hwdwihp guypuwn sh juquubipoynd: bul] wow@g wyn
Uhongumniduliph juttdnptiunt wyghubiph dywlnyeyut wpryniuwybnngeymat uytpw £ pnputhlih sh:

L3NRhEN GJ UGLNH?

Utn §nnihg punhp t ngpdbp pudnplivnm waught hhJwunnigymioubph nbd Ghpunjwo (2011-
2013pp.) wugpwph Jhonguoniduliph  wewdlip  pwpép wpynm@wdbinnpmy  wwuhndoo
nwpplipofolipp  thnpdwplly  wpnuwnpouy guydwisipod [1]: Uyn boqunwlng thnpdbip
hpuwuwuwgyt Gu LN twjuwbinuuwght gnuinnt Swnpniph 2ppwth Nbhjunwénp hwdwyupnid® 2 hw
mwpuwoph Ypu:

Unpunumpulwu  thnpdwpjuwt  wmwphulipht  Swjuwqgnipuljwo-fuujuwpglithy dhongunnidutip
hpuiwouwgutiim  swwnwlnyg 2014p.-h wpuwyp, wnbplwputhhg wnwe wpuwlinnpught 0dS-1B
dwluhph mpufuinpupupy  upulfhsh oqunipyudp dwebipp upulyt] Gu 5% -wing vhquiyniyeny® 51/hw
unpduyny [6]:

Stplugewithhg htitnn wyqnt dhewipuyht nupuonipymuulinp thjupbigdt) Gu, nsbswgdl pnuwuy
duwgnpnulinp, hul Jun qupuwip thnpdudwpgh pninp dwebipp nengyty Gu b uanigyti;: Uyn, $nth Jpu
Jtigtitnwghwyh pupugpnid Junwpdb) k snpu upumd hbinlyw) dudfimubpnd” wowohtp' fuudnplint
«quuwy thnyndy, Gpipnpnp’ ownupwthp 75%-n] wdwnpunbijnig hfivin, Gppnpyp” Gpljpnpn upunidhg
14 op wg, huY snppnpn. upulnidp Junwnyt) b pbippuwhwduwphg G wdhu wewy:

<hup panmuliing $hnnuueninghugnid punmiaduo dhpnnutinp, hwyJupyt) L utdnpbiun ualjuyht
hhquunnipymuutiph  nod  Ghpunduwo  pmitwphdhjuntliph  jouuwpoiooy b nynbuwljuoo
wnryniuunfinniypymun [2,7]:

Rtipph myjunubipp Gopupyt v Jhdwjugpujuy dwidwy” nhugbipuhnt wiwhgh dbpennny [3]:

GSULNSNhE3NhLULENP UMSBSNRLLLEM

2015p.-ht  wpunuppuiuwy  wuydwaubpmd  hnpduwplyt it uudnplitm  uulfuyht
hhJuannipymutlinh nbid pudwwljuyht thnpdtiph (2011-2013pR.) wnwyl] pupdn wpynitu]innyeynia
wuwwhnuwo upJuwd tmwppbpulolipp’

Lwuwnnpulyny(2,5q/hw)+ulinp(0,21/hw)+quinn(0, 144 q/hur)+ondpuay (1,54q/hur),
[Lwunpulng(2,54q/hw)+Hunpniu(0,2hq/hw)+quinn(0, 14 q/hur)+andpur (1,5 g/hur),
I Junpniu(0,24q/hur)+quiinn(0, 14 q/hur)+ulinp(0,2 | /hwr)+endpury (1,5 q/hu):

Unpryniuptbipp ubipquywguo Ga wyniuwy) 1-nud:

Nunuduwuhpnieymuuiph wpymopnid wupqyt) b, np wnweht' unnighy,  wmwppipulnid pnuny
JupuljJwonipyniup uudnpbunt inbipbabiph Jpur Juquby & 61,9%, wuninuliph Jput 51,8%, qupqugdwa
wunhdwup' 17,2% L 14,3%, hu uuinuyht thundnd Jupuuonyeymup’  15,3%  (wn.1):
Swdlidurntiing gwjunpny miwuphubiph uinnighs mwppbpulatiph Yhuanya gniguuhyatiph htiv, wupqytp &,
np  Ghpumnn  Gwjuwgqgnipuuwu-Juujuwpgblhy dhongunnidubipp twuwuwnly Gy uufught
hhJuannieymutliph hwpnighsaliph ddlinonn wupwpubiph fpdwndwyp, vauyy pupép b wenne plipp
utnwbwnt hudwnp wahpudbym E Jumnwnti] hiinwqu pnidnudalinp [2]:

wudnplitnt vujuyht hhJuwunnigynitubph nGd dtip nndhg thnpdwpduwo pninp mwppbpulubipt £
wuquwhnybi] Gy Jituvwpwiwluwu pupdp wpymuwbnngegnia. pnuh nGd gt mwnwudb b 86,6-98,6%,
uunuyht rondw@ pbid® 94,8-98,7%-h uwhdwaubipnd:  Rlipph  hubipnudp  utimighsh hwdbidwn
nuwwugl] £ 43,8-51,4¢/hw-h  vwhdwutlipnd:  RGpph nnfjunuliph Jhdwugpuljua  dywlnudp
nhuyinuhn wuwhgh dbpnnny gnyg t nydby, np nmwppbpnieniup uinnighgh hwdbdwn hwduunh
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Unyniuaaly 1
Nuypwnh vhgngummiduliph fhtuwpmtmiw wpnyniuwdinngeynitp uadnphiim

hhjwinnieymuutiph nbid b wqnlignieyniup Uynnelin unpinh plipph po (2015..)

QwipquigUu Yhtuwpwiwlua
0=}
wunhGwp , % § wptymﬁwﬁmmmmﬁn, Rippurnyniyniup =
g g S
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Sx%=0,2% UESQ,95:1 ,92q
Swpquiptip L awl  wugpuwph  Jhonguenidtliph  mumbuwuy  wprymibanngeyniup:
Upryniuptbipt wdthnthuwo G4 wgniuw) 2-md: Nwipqdtp £, np thapdh popnp vwppbpulubipt £
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wwwhnybi] Gu pwhnype, vwljuyt wewyli] pupdp pwhnyp unwgyb) £ snppnpn. tiwppliponod, npnbin
unwgyly t 51,4g/hw pipph hurGnud: Lpugnighs plpph wpdbipp Guquy & 1674,0 hwq.npud, jpugnighy
plpph vnwguwy hwdwp Junwpduwo punudliop owfuulipp® 497,2 hwq.npuid, hwytjyw] pbpphg
utnwgyuwo pwhniyep'1176,8 hwq npuid:

Unyniuwaly 2
Nudnpitim ubljught hhjuwanmpimuubiph nbid fhpuon]uwo vhgnguenidulinh guwthunftitnnigyniup
LNX Qwiuur ivtught gnnm wuydwadinnod

(2015R.)
tpph wndt £
pp wpdupn g = =
Funp (hwq.npur) 5 = 25 g _
S F- | EE £ | =%
3 = Z S g = |EZ2
= = B § = :E 8 a‘g
3 - =) =e o = == = =2
u—'?T‘ =i kel J§ € 3 s g =i =y ®. =
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= = | 23| £ | = | 22| 22 |32 | B |if
3 = 5= o = &= | TE | 5= ~ |53
7 o = o £ = 2 55 o = £ 2
o =5 g B = = 2 =3 B3,
o E G 5 = E B = 55 o ° g
g g = g 5 =< 2 =
B = ! 5 v =y S
g B g2 P
v
'N LI:S
g2
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EXR
Oy 4565
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SESE
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S & 5=
SESE
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BEE:
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ST a0 4687
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Uyuwthuny, Quipbih b Gqpuuguli, np LN Swuwiniught  gnunnid juudnpliont  ualjught

hhquwinnipymuutiph nd  Ghpuwminn  wuypwph  dhgnguenidulint woquhndmd Gu ny Jhug
Jhbuwpwiwuwy pupdp wpyni@ugbnngniy, uy(b hhdbwnpynod G munbivargbu:
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Cuwn npnid, @2qud dhongunnidubiph hpwjuwawgdwt hwdwp Juuwpdnn (pugnighs dwjuubipp ng
vhuy thnjuhuwrinnigynid 6o hwtijyu pippny, wyib wuquhndnid G0 puoduipoop pwhnipupbpnieniy, npp
yuypdwuunpJuwo £ ny Jhug plpph pwuwlh pwpépwgdudp, wyl wwpwipwyhts nbupnd,
pupdnnpual] plipph utnwgdudp:

BNULUSNhE3Nh L UEN

udnptiomt  ugjuyht  hhwinnyeymubph  nbd  Ghpumdnn  Swjuwqenpulijw@-Juujuanpgliths
Uhongunmidulinp tnwplig wiwph npnp swathngd Ipdwnnid Gu vujught hhJuwinnieymuubiph hwpnighsuiph
dutionn wupwpubpp, vwiuya  pupdp b wenne pipp v twm hwdwp wugpuph dhongummidutiph
hwdwlupgnid wupuunhp G pubwphdhfunatpnyg hppuuawgdnn upunidubpt hosutiv wuwup'
nbplurpuithhg wowe, wyuwbu k) Jhqbinwghuyh pupwugpnid:

udnptium  vufught  hhJwunmipymuubph  Ghuuwkininghwljwu  wnwuduwhwnlnigymuutiph b
nwnpuwojuonipyuy  hhdwt Jpu wpnumpuuy  guydwaabpmd - fhpuon]oo hwonpruljuy
upunidubiph  wwppbpufuipt wwuwhndy Gu pwpdp  GHuuwpwuwiuoy U ninbuwot
wpryniuuinnyeyni, npp uudnpbitnt pnuh hwdwp munwudhy £ 86,6-98,6%, ujuininuiht thndw@ nbid”
94,8-98,7%-h uwhdwuutipnid, hulj plipph huwrdbjnidp uinnighsh hwdbidwn Juquly t43,8-51,44:

qutuwpgbijhs-twjumqgnipuljuyu  dhongumniduiph $nth  Jpu utdnpbunt  ubfuyghtu
hpJuannieymutliph nid ppuwiwiwguwo upumdubtipp $miighghntipnd by hboGuwph  hupdny
unnighsh  hwdbdwm  wwuwhndtyp G 1071,2-1176,8 hwq.ppud  pugnighsy  pwhnyp:  Rnyuliph
wupnuuunipyuy  thonguenidubliph munmbuwljuwt  wpynmuwdtiinneniup gquydwuuanpduo £ ong
Uhuy@ plipph pwuwlh pupdpugdudp, wyb wwgpuupught mbupny, prupdpnpul) plpph vinwgdardp:

Qpuljwunieyniu
1.Unwplipwy U.U.-LNX twjuwbfinuughtt gnuinnid juudnpliont vbajught  hhJwunnigymisuph nod
Uhpumjuwo  pmiuwphdhumubph  fhiuwpwtwjowt  wpymowdinmpmitp: «Gpengeymap b
qhuinyeynmup Upguwjunidy, phy 1-2 Gplwb — 201558, £e. 130-135
2.9phgnpuy .U, U mphpubip- Nuninubph wpnumpnipyuoy b Jipuodwidwy Bynundhljugh b
dwppbphugh hhduwhwpgbpp XS-nd: Gplww, 1999e.
3. Juwswinpyuiy U 0k.- Ugpnphdhuwliurts hitnwgnunnigymautiph dlipnnutip, Gpuwy 2002, te 237
4.Untithwyywu U.G.-Unphquidnp b hunuwdnp upinnquitnuwlotin: Gplw, 200658, £ 3
5. LN yhaulugpuljuy twptighpp: Unbithwuwljtipn, 20135.
6 beictpas ['.B.- [lpumeHenne MoOUYEBHMHBI IJs CHIKEHHs 3amaca wH(eKuu mnapmm s0aoHu/
I".B.beictpas//3ammra pactenuit u kapantud. 2001 r., N5. ¢.36-37
7.lementeeBaM.U.-Outonaronorus. MockBa, Arponpomusaat, 1985 r.,c.163-165

Stintlnyeymuutip hinhuwlh dwuhy

Unpdwny Unwplijwy- SUUS Unbthwtwljtipmh dwugwsninh ghnpuwpunniqup, wqpnundhugh
wdphnth nuuwjunu,
E — mail: armanush.arakelyan@mail.ru

nnjuwon nupugnnipyw  ipuwpjuwdnpli] udpugpuljut (njighwyh wounuwd, q.q.1. Zulnput Q.U
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287 612.65-68 Bhghninghw
NrUNkPULUYUL OULIULENULYUONREBUL UYESNRE3NRLE
CNRTPP UrSUGr MN8UYULLE P WUMPOZGUNTYPLUURY

3NrsULPCLED YU
UDwpwwn LZOUVLPL3UL, Untuwbiw UNUGUSUL

FPwbluyh  pwnkp - ‘hypnguliwh hwpdwpnpulwinipnil, numdiulwl  Swipwpkniyjwénipnd i,
Uphpnuppbu, phkppwupdnipinil, olnnglkhkq, uppunwbnpuyhl hwdwlwpg, swpdnpuilub
whwupynipinil, qkphnglnudnipinil, jwpywénipmnil, uhuwnnjughl ASbpnid, phuwumnnjughi
dlponid,  «ppghninghwlull  Inpdw»,  «plnygwughnl Spwigpkp»,  wnyuuyhl o dionid,
wnknbhunm/nijmnia:

Kniouusvie cnosa - Illxonvnaa adanmayua, yuebnas naspy3ka, MUKpPOCMPeC, MALONOOBUINCHOCTb, OHIMOZEHE3,
cepoeunococyoucmas cucmema, O8UeAMenbHAs AKMUBHOCMb, nepeymamienue, HAnPINCeHHOCmb,
cucmonuieckoe 0asneHue, OUOCMOIUIecKoe 0aeieHue, «PuaU0NI02UIeCcKds HOPMAY, KUHOBAYUOHHbLE
nPOSPAMMbLY, NYIbCOBOE OABNeHUe, UHPOPMAYUSL.

Key words — School adaptation, educational workload, microstress, onthogenez, cardio vascular sistem, moving
activity, overtiredness, stress, systolic pressure, diastolic — pressure, ‘“'Physiological norm”’,
innovationing programmes, pulse rate, information

M. /Drcanzupan, C .Azacan

BO3JEHCTBHE YYEFHOUH HAT'PY3KH HA KAPTHOAUHAMHYECKHE ITOKA3ATETH
JETEH MJIIAJIIIETO HIKOJIBHOI'O BO3PACTA I'OPOJA LIYIIH

B meuenue nocneonux oecamunemuii ¢ Hacopnom Kapabaxe nabniooaemcs yxyouienue 300pogue oemell.
Aoanmayus K yueOHOIl Hazpy3Ke 8 YCI0BUAX COBPEMEHHOU WKOIbI 0emAM MAAOuIe20 WKOIbHO20 803pACA OAemcs
«BbICOKOU (PU3UOI02UYECKOU YeHOl», NOCKONLKY DOTbULEHCINEO YHAWUXCA HAYANLHOU WKObl 3aKAHYUBAIOM
VuebHblll OeHb U HeOel0 NPU 8bIPANCEHHO CHUNCEHHOM YPO8HE AKMUBHOCIU CEPOEYHO-COCYOUCOU CUCTEMBL.

M.Jhangiryan, S.Aghasyan

THE IN FLUANCE OF EDUCATIONAL WORKLOAD ON CARDIOHEMODINAMICAL
INDICATORS OF SHAUSHI'S JUNIOR SCHOOLCHILDREN.

In NKR  during the last decades children's health deterioration is noticed, one of reasons is educational
workload.

In modern school children's adaptation to educational programmes goes with ‘’physiological high price’’ as the
majority of junior schoolchildren first the educational day and week with the reduction of cardiovascular system's
activity, with the rebate of sympathetic tone.

dhipohtt nwubwdjwlubtph pupwgpnid LUZ-nud Wjuudnud - Gpkjuwbbph wonnowljut dhdwlyh
Juunpupugnid: dudwbwluljhg nuypngnid  Ypuubp gupnguiuiibph  hwpdwpnquljuwingpniup
nuunudbwljub Swipwpkntusnipjuip pupwinid t «bhqhninghwljut pupdp quny», pwh np bpwg ks
dwup niumdbwutt opp b swpwpep wjwpunid ki uhprnwbnpuwjhtt hwdwlwupgh winhynipjut jupniy
ujugnuuny:

Zudwdwyt gpuljuinipyut dudwbwlwlhg wndjujubph EpEuwttph wennewlju Jhdwlp
qquih Juupupugdutt vhunnd nith, nptt wpwyl] wpnnwhwyunjws b gununid pupngnid
niuniguiibint  wwphubphtt  (bapanos, Kyuma, 2008; Myparosa, 2010): Uju whkuwlbknhg
wnwbdwhwwnnil nipwgpnipjub b wpdwth Ypunukp puypnguljut hwuwlhh tpkluwbtpp, puth
np  utpwig dnuygnp b wnbknijunduiut Swipwpknwénipmniuip nupngmid pugnighs
«uppbhuwshti» gnpéntt £ hwinhuwtmd b Jwpnn b hbnwqumd juunhptubp wpwewglly
wnnnonipjutt Alwynpiwt qopénud:  Ujnwue Ynnuhg Shqhjuljub gusp wlnhynipniip,
yuydwtwynpdus dudwtiwjuljhg nupngnid nruntdiujuits dpwgqpkph
ghipdwipwpbnujuwénipjudp tnybybu wgpmd £ wpnponipjut dpu:  Unnponipmitp juju
huwulugnipmtt &t b hp dbky ubpwomd L dwppnt dhghjuljutt qupqugnidp, hnghljub
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wnnnonipiniutt nt Jipupununpnnuljut qgnpspupwgp: «Unnpenipinii» hwuljugnipjnit juqunng
punuppudwubpp  dhdjutg htn hnjjuyulgduws ot b honpyuydwiwynpjus (Uhtwuywl,
Unudjut, 2008):

Typnguljut  hwpdwpnnuljuinipyut  juunhpp utipjuynidu  uplunpwgnyubphg k
(JIromenkoBa, 2012): f[liunigdwtt  wwphubphtt wowlkpnubpp  donwybu Gupwplynid Eu
puquuphy dUhypnuppbuubph wqpbgnipjutp: Fpwig pyht G yunuwiund twb tnp nhuyh
nuuntdttwjut hwuwnwwnnipnitubphtt punpny tnp wpwpuitpng hwgbkgué nrunudbwljut
Swpwpbnujwénipjnip, uwhdwbwihul dudwbwlnmd dbs dSwdwih wbpbjuwnynipjut
jnipwugnuup, dpwgpkph  hwgbgwénipinitp, hwdwlwpgswhtt ntunmigdwt  tbkpnunudp,
phpowpdnitnipju nbwljwb oppwtiubpp, ny jhwpdbtp utintunp:

dbpohtt nwutwdjulutph pupwgpnid  Lheptuwghtt QTwpwpunnid  tjunynd E
tptjuwttph  wpnpowljut Jhdwlh Juunpuwpugnid, wyujdwbwynpjws Eynnghwulju,
unghw] — nwbtwnbkuwlwl, hhghkuhl b wy gnpénuttph wqnkgnipjudp, npnug swppmid hpkhg
puguuwlut wqpkgnipjudp wpwbdtwind Bu pupnguljutt hindughnt dpwugpbpp (Tanctas;
MunacsH, 2013):

Bpkjuwgh opquthqup, hwnjuybu Ypunubp pupngujutt hwuwlynid (7-10) hwinhuwtnd
pujulwuhtt  pwpnp b hbpwnn jungkih unghw-jEuvwpwbwlut hwdwlwpg, pwbh np wyn
wnwphpnid kbt hhdbwgpynid  hwumt dupgnt wennompjut  twhiunpyuikpp: Gpiluwtkpp
hpkug Pniuljghnim htwpwynpnipnitbph  wvwhdwbuwthwl (huknt  ywuwndwnny owwn
wykjh ndup kbt hwpdwpynid nupnguljutt  pwpn dpwugpbpht, puh nkdhuh jpwpondwip,
wybjh nt wykjh wdnn phpowpdnipjuip, npntp wajuwuljwsd wgymd i tpwig hknwqu wsh
b qupquguut Jpw: Quwyws nwpngh wuydwbubpp Jupnn o twb wpnwlupg sjhuk), pugg
opquihquh  hwpdwpnnulijwinipmitp  pwquuphy Eugn b Eygqngkt  gnpdnuttph
wqpbgnipjutp, Jupnn E uppbuwghtt nbwlghuyh punyp Ypk) (Fopbadesckas u coast. 2010):
Ubkpjuynidu  nuundbwlwt gnpdplpugnid nhuynn ghpdwbpwpbnujwénipiniup,
ptpwpdniimpinip hyybu twb phghuljule Yniypunmpuyny b uynpny phy qpunygbip
Fujut wqpbgnipmnit bu popunud  Bphjowubph dhghjujutt qupqugdwut b $hqhndbwnphly
gniguthpubph Ypw: dbpohtt mwutwdjuljuiph plpwugpmd  nupnguljubtph opquithquh
gnpswnwlut Jhdwljh tjunth puguwuwlui thnthnpjunipniutbph pdhtt Bt wunuwinid
twl  bhqhjujutt qupquguutt  gniguhoutph Juupwpugnudp, dupduh quugush
wulwup: Chppwpdnitinipniup (nhubjbpughwt) puinhwljwewyp, quiqush wykjugdwu b
wnnnonipjul Junpupugdut yundwn b gunuinud, vwjuj Epijuwttph dnnn nw upng
pugunnyl] yniputhnjuwbulnipjut b djubwgnugdut  gnpépupwugutnh poyugdudp, b
htnbwpwp quiqush tjuquudp: Cuwn dh owpp hbinwgqnuinnubph (bespykux, ®apbep, 2000)
niuntdtwjut gnpdpuipwugh nidquwgniup, ntumdttwjut dwdbph jpdundw nhypnid wyniph
Swwh wybjugnidt wnwbdtwybu Juwuwlup b, tpp wgnnud &b bpupunl, winunup b
wy ppowtinid, Lpp unynpnnubpp npuig tjundwdp qquynit G Zuwnnll nipwunpnipjut ki
wpdwth nuppuljut nupngh wowljkpnubtpp, pwtth np otnoghitigh Ahwynpuw wyu spowip
wwbwluwh npbhp muh  hwonpnynn dmiu thnybpmd wennonipjutt dbwynpdwt  hwdwnp:
Swppwlwb nupngh Gphjowubpp pwpdnit juwnbtpht wpudwnpmd Bu hpkug dudwbwlh
dvhuyt 20%-p: Lpwip owwnn Juun i mwbinmd  uvnwnphlulut Jhdwlp: Nmunh Epljup
dudwbtwl] unwnhluuwt Jhdwulnid qunudbp b swupdnquijut wlnphynipjut tjuqnidp
Juunpwpugunid tu opquithquh dwnwlupupnidp ppdusiny, puinunmd tu qupqugdui
gnpépupwugutpp b wjugnud . wpopiwnnitwynipjniin: Uhohtt nupngujut hwuwlnid
Eptluwttiph opquthqup wybkih qquyni £ wpwnwpht b ukppht gnpéntubph tjuwndwdp:

Utp htnwgnuunipnibtbph tyuwunwlo b gl nouncdbwuhpl] T2 Cngh punuph 7-10
nwpkjut gupnguljuuttph Jupphnhbdnphttwdhlugh gniguhoutph thnthnpunipniuttp
opwjutt b owpwpwlut nundbwlwb Swhpwpkntiwénipiut wuydwutbpnid:
Munudttmuhpdl] Bu toyws wwphpuyhtt  judpbpnid - dhghjuwybu  wpnne  Lwhwsywd
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punwuntbwlwb Epkjuwubp (n=40): Zknwgnunipniuubpp juwnwpk] up nuubphg wnwye b
nuubphg hbwnn, htyybu twlb ntundbwlwt swpupdu ulqphtt b JEponid:  Ulunpwuquplp
(yniu) npnoky Gup , dwdwbswihtt quptpuyh Yypw, npp mbknunpdus E nujpuyht wdnip
hhuph Jpw, dwlbpbuwjinpbiu, wtdhowlwunptu dwsolh b thwlbnh wnwl: Swdwbswyht
qupitpuljh winpuquplp hwdbdwwnws upnh vhunnjugh htwn 0.2 qupljutng nipwtnud k:
Ultnpuquplt  wbyuwjdwt whwnp £ hhknwgnub]  Gpynt dbnptph Jpu b dhuyl
wnwppbpnipjull pugujumput  phwypnid Jupbh B uvwhdwbwhwll) kY dtnph dpu
juunwpynny  winpwquplh hbwnwgnunipmniuny: Stpnwdp suhbp Bup  dbjuwthjulub
untndtnnph (dupwswthh) dhongny: Quithnudutpp juwnwpt) Eup 3 whqud nu Jbpgpl) Gup
npuig Uhohtip: Zkwmwqgqnuinipniutph wpyniupnid vnwgdus wfjuutpp dowll) Eup
JEuuwpwiunipjutt  dbky pupmitws  JEuwswhwlwt  dbpnnubpng b ubplhuyugply
wnniuwlnid: Uphimunwtpnid oqunuugnpsty Eup htwnlbjuw hwywynidubpp® upnh Ysynidutiph
hwwpujuinipmtu  (U4Z2), uhuwnnihl qupybpulught  gupnd  (UQK), phwuwnnihly
qupitpuljuyhtt dugnid (FQK), Uhohtt nhtmdhjuljut duonid (UK), wnrjuuyhtt duond (1K),
wpult uhunnhl dwduwp (UUO), wput pnybwlwb swlwy (UN0O): bPusybu bplnud Lk
ubpuyugdws wnmiuwlhg  GpElowubph dnwynp wopwmnnitwlnipmniip ntunmdbwjut
opJu b swpwpdu Jpenid qquihnpkt tjugnid k, nph wpyniupnud tjundnud £ U4z, UK,
19K  gmgwuhpubph jwgnud: Utp hbnwgnuumipnittbph  pupwugpnid ypunukp
nupnguljubttph Unnn  wju gmguuhpubpmd ghuntpuyhtt qquh wwppbpnipnitubp sku
wpdwtwugpyl), Jipohutitpu wybkih withuywn bt puninmd  ubkpwhwunitbugdw ppowtinid,
npuw htnn juyws wnuubkph b wnehlutph YJuwpphnhbunphttwdhuwih  gnigwuhoutph
thnthnhunipniiubpt nuundtwljut Swupwpbntwsdnipjutt ghtwdhjumd™ opwljut
owpwpwlwi Jupjwsépny tkpjuyugus bt vhwuhb :

L2 Ypuubp nupngulut tpbjuwtbpht (7) punpny £ U2 & UK pwjwlwbht pupdp
gnigwthpubp, uvwluytt  wwphph htwn qmigpupwug  (7-10n)  pupbjuyynd L upunh
dnruljghntiwy] htwpwynpnipinititipp, upnp Ysynidutiph hwdwpwjuinipyjut gniguhoubpp
wjugnud G, hull UR&-h gniguihoubpp pwpdpwinid: U4z-h b UQ&-h hwdbdwwnwpun
puwpdp gnigwuhpubpp  puwn Eplnypht wyudwiwynpjuws o L2 wwpuswopowih
puwbpipupubujut  wuydwbubpny, phwlsnipjut  gqhubkwnhljuljwut wpwbdtbwhwnlnt-
pintuttpny, hsyku twlb ukqnuwghtt b dptnnpunwghtt gnpénukpny :
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ZEknwgnunynn pojnp fudpbpnid hsybu Gpynpwpph wjiybu k) swpwp opdu pupwugpnid
Wquunynd £ UUz-h b UR&-h gnigwuhoubph  pobgnid nuuhg htinn b uybt wybih
wpnuwhwjnjws £ Enk nnumdbwjut pwpwpdu Jbpehti :

Ujuytiu, tpynipwpph opp 7-10 mmwupkljwt tpkjuwubph U4Z-u nuunidbwlub opdu Jtpoht
ujuql] b hwdwyuunwupwmbwpup  8,4%(p<0,01); 15,3% (p<0,001);14.3% (p<0,001); 9,7% (p<0,01);
wju nypnud, Lpp pwpwp opp wyy gnigwuthpubpp wjwqb] Bt hwdwywunwupwbwpwp  17,4%
(p<0,001); 17,3% (p<0,001); 16,0% (p<0,001); 13,4% (p<0,01): UQ&-h gnigmuhpubtpp ujwqb) ki
tpynipwpprh opp nruntdbww opdu Yhpenid  3,6% (p<0,05), 10,4% (p<0,01), 11,7% (p<0,01), 5,8%
(p<0,05): Cwpwp opp ULK-h gnigmthoubpp tjwql] B hwdwwywwnwuppwbwpwn 3,7% (p<0,05),
10,4% (p<0,01), 12,6% (p<0,05), 11.2% (p<0,001): Luwmbmwnhy thnthnpunipnitttph o Bupuplyty
twl H9&-h gniguwuhoubpp:

Uunwugws wfujukpp Jyuynid G, np nuumdbtwlwb ks Swhpwpkniwénipiniup
tyuwunnd £ wowlbpnubph  qupytpuuhtt  vhunnjughtt b ghwunnuhtt - gupnidubiph
juquubt ntundtwut opqu b swpwpdu phtwdhluynud: Pusywbu Jiuynid Eu gpuljub
wnpnipbbpp nhwunnjujhtt quppuluyht Lupdwt dkdnipniup hwdwpynid E whiwnnpnohy
gniguthp niunidtwlut Swipwpbnujwénipjutt hwinty (Munacsa u coast., 2005): Opwlwut
Swipwpbnujwénipjut pipugpnid UQ&-h b MQ&-h hwdwunbn tjugnudp wuydwuwynply k
N&-h hwpwpbpuuwb juynit dwjupnuly: Upnh  woluwwnwbph punipwugph wpwybl] juplnp
gnigwthy E upunughtt wpuwdnnudp, npp wpnwgnnud £ UUO-p b ULO-p: Zhunwgnunynnubph
Uks dwuh Unnn  (7-10n) Gpynuowpph opp nuntdtwlwt opjuw Ybkpomid  wytt pupdpugh) b
hwdwywunwupwbwpwp 8,8%; 7,1%; 4,2%; 6,2%: Zbnwugnunynnubtph pnnp judpbipnmud. tjunynud
ti twb Ur0-h  pwwlwuht pupdp gniguuhpubp nuwubphg wpwe , npp Jyuynmud k
uhpnwinpwihtt hwdwlwpgh jupjwsd wotwwnwiph dwuht: Opwlwb b wpwpwlub
Swipwpbknujwédnipjwt phtwdhuynud dbkp Ynnuhg ghndus ULO-h hotignidp Juwyws E UYZ-
h dwluppuyh tJuquui hkwn, npp jupnn E yuwjdwbwynpus (huk) owpwupdu Jipohtt upnp
phpuh Jupquynpdwt uhdwwphl  dbjowbhqdutph wlunhynipjut wwuqdudp: Upunp
ppnunupny  $nijghuyh tjuquutt htn  juwydws ULO-h thnppugnudp  upnn £ ghndbg
npyku wput sppwbwnnipjutt  dniuljghwjh «ninbudwin» ulqpniuph wpunwhwjynnd:  Ukp
ynnuhg unwgqus wujubpp  hwdwywunwupwind B gpujutnipjut wdjubbphl,
hudwdwjt npng dwnuynp wppuwnwiph wpwehtt tplp dwdbph pupwugpnid  tjuwnynid k
jupjuwsdnipiniy, vhuyt ngpuithg hbwnn  dlwynpynid £ hnqhwsmipmit b giphnquwénipiniu
(TopbstaeBckast u coart., 2010; Munacsin u coasT, 2005):

Ujuyhuny dwdwbwluljhg npuypngujutt hwdwlupgnid L2 (Cnigh punuph) 7 -10
nwpkiut Eptluwttph hwpdwpynpuiwubtnippiop niumdbwut Swipwpbntjwénipjuin
pupwinud £ «dphghninghwju pupdp quny», pwth np unynpnnubph dbé dwup nrunmdwljutn
opp b owpwpp wwpunud ki uhpunwbinpwjht hwdwljupgh wlinhynipyut wpnwhwjngus
hobgdwdp b nu whwp E hwygyh wntl] Yppulwb Spwqpbph,swipwpkntijwuénipiniuubph
Juqudwi n1 pnidjutihiupgbihs thongunmidubph wughugdwt dudwbwly:
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VIK 612. 087 Duzuonocus
BA3OBBIE IIPUHIUAIIBI CUCTEMBI ITIONTYJIAIIUOHHOI'O
MOHUTOPHHI'A
Acmuk TAJICTAH

Knrouesvie cnosa: monumopune, nonyIsyuoHHbIl MOHUMOPUHS, KOMNJEKCHbLI MOHUMOPUHS, TOKANbHbLI MOHUMOPUHZ,
buonozus, Meouyuna, obpazosanue.

FPuliuyh  pupkp.  unbpunnphlg  wnwyniyughnl  Unbhwnphbhq  hwduypp  Unbhunphlq  wbhpughi

Unbpuinnphbg [Ehuwpwiniemntl, pdoyniemntl, ppeniemnei:
Keywords: monitoring, population monitoring, integrated monitoring, local monitoring, biology, medicine, education.

H.Galstyan
BASIC PRINCIPLES OF POPULATION MONITORING SYSTEM
The article provides an analytical overview on the subject of monitoring, widely used in various fields of science
and practice. Scientific research and development in the field of population monitoring is a creative activity, which
aims at increasing knowledge about biosocial systems and finding new ways to apply this knowledge. This material can
be used to expand the existing general theoretical concepts in the study of medical and biological aspects of the use of
population monitoring system.

2. Quyjuuyul
NANNRL3USPAL UNUPSALPULYP ZUUGYUL SR 2PULUYUL USQRNRULRLELT

Upprunnwiipnid  pkpyws F o ghunw-gqnpsdluulwl  gnpénibbnipyul nmwppkp nnpunbkpnid  juyhnpki
Jppwm/ng  dUnbpunnphbgh  pEdwnpluyny  JEppnidwlwl  whhwplyp:  Mnwynijughnl dnbhwnnphigh
phuwgujunnid  ghunwlwlh  Akwnwgnunnipmibbbpld m wlmdbbpp  ppkihg  GEphugughnid ki
unknSwgnpSulwl gnpénibbnipinil, nph wunnwllh B jEhuwunghuyuluwl hwdwlupgbph  dwuhl
ghwnljppllph Surjuyph UkSwignidp b uyn qhunkippblph [hpwundwi np ninhikph npnbnidp: Syjay iniep
qupng F ogquuugnpdyly nibbkgws plphwinip wnkuwlwl gquwnlbpugnidbbph phgjuydwl hgunwlng”
wnunijughnl  Unbpunppbgh  hwdwlupgh  [ppundwl  pdolubbiuwpwiulwl  nmkuwbniGabph
nrunidliuppniprull gnpénid:

B pabome npuseden ananumuueckuti 0630p no memamuxe MOHUMOPUH2d, WUPOKO UCHOIb3YEMO20 8 DA3IUYHBIX
obnacmsx HayuHo-npakxmuyeckou oesmenavhocmu. Hayunvie ucciedosanus u pazpabomku ¢ 0oaacmu NONYIayuoOHHO20
MOHUMOPUH2A NPeOCMAasIAIOm coO0U MBOPHUECKYI0 OesIMeNbHOCb, Yelb KOMOpoU — yeenudenue obdvema 3HAHUL O
OUOCOYUATBHBIX CUCMEMAX U NOUCK HOBbIX NYymell NPUMEHeHUs SMux 3Hauull. Januvlii mamepuanr modxcem Oblmb
UCNONb306AH C Yenblo PACUUPEHUs UMEIOWUXC 00uemeopemuieckux npeocmagieHutl 6 oeie U3yueHus Meouxo-
OUOIOCUYECKUX ACNEKMO8 NPUMEHEHUSI CUCTIEMbL NONYISAYUOHHO20 MOHUMOPUHZA.

B Hacrosimee BpeMs B pa3IMYHBIX OOJIACTSAX HAYYHO-NPAKTUUYECKOM NESATETBbHOCTH LIMPOKO
WCIIONIB3YETCSl TIOHSATHE MOHUTOPHHT (OT aHTJI. “monitoring” — HaOIIOJIEHUE, OTCICKUBAHUE, HA
0a3e JIaTUHCKOrO KOpHS “monitor” — HalNOMUHAIOIIMH, MpPeJoCTeperaruyii), KoTtopoe
MIpe/ICTaBIsieT CcOOOM JJOCTaTOYHO CIIO)KHOE SIBJICHHE, HE HMEIolLee TOYHOrO OHO3HAYHOTO
TOJIKOBaHMsI U ompejensoneecs cnenudurkoil Toil cdepsl, B KoTopoil oH npumensiercs [4]. On
UCIOJIb3YETCSl C Pa3IMYHbIMHM ILEJIsIMU, HO IpPHU 3TOM 00jafaeT OOLIMMH XapaKTepUCTUKaMU U
CBOMCTBAMM, 4YTO [JAeT BO3MOXXHOCTb TOBOPUTb O MOHHUTOPMHIE€ KaK O IIEJIOCTHOM
CaMOCTOSITEILHOM Hay4YHO-IIpakTH4ecKoM (eHomeHe. Pa3nuuus ke B TOJKOBAaHUU CYIIHOCTH
MOHUTOPHUHTA, B LEJENOJaraHu W CPEACTBAaX €ro OCYLIECTBICHHUS OTPAKAIOT CIEeHUPUKYy U
YpOBEHB pa3zpabOTaHHOCTH POOIEM MOHUTOPUHTA B KaXKI0M M3 00JacTeil ero npumenenus [ 14], T.
e. obmanas oOImMMHU YepTaMu, pa3iMYHble CUCTEMBbl MOHMTOpPWHIA CYIIECTBYIOT M Pa3BUBAIOTCS
JI0OCTaTOYHO M30JIMPOBAHO B paMKax TOW WJIM MHOM HaYKU WJIM MPHUKIaaHON o0nacTi. MOHUTOPUHT
MOJKET pacCMaTPUBATHCS U KaK Croco0 MCCle0BaHMsI pealbHOCTU (COIUATBHBIX U OMOJIOTMYECKUX
00BEKTOB), UCIIOJIb3YEMBIM B pa3IMYHBIX HayKaX, U Kak crnoco0 obOecnieueHus chepsl yrnpaBiIeHUs
uHpopManrel MOCPeaCTBOM IPEICTaBICHHUsI CBOEBPEMEHHON M KaueCTBEHHON MH(OpMaIuu JUis
MPUHATHS COOTBETCTBYIOIIMX pemeHuii. Hawnbonee o6mmM 00pa3oM MOHHTOPHUHT MOYKHO
OIIPEJINIUTh KaK MOCTOSHHOE HAOIOJCHUE 3a KaKUM-JIMOO MPOLIECCOM C IIeTbI0 BBISBICHHUS €0
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COOTBETCTBHS JKEJIAaeMOMY pe3yJIbTaTy; Kak oOIpeleieHre HeOOJbLIIOro Yucia I[oKa3aTelneH,
oTpaxkaromux COCTOAHHUEC CHCTCMbI; KAaK OCYIICCTBICHHEC KOHTPOJIA 3a XapaKTCpPOM IIPOHMCXOIAILIUX
COOBITHI, TIPEAYIPEIKICHIE HETaTUBHBIX TCHACHIIUHN pa3BuTHs [8].

[lonsiTe “MOHUTOPUHI”, HCIOJB3YEMOE KaK METOJ| HAyYHOTO HCCIIEIOBAHUSI, CBSI3aHHBIN
HEMOCPEACTBEHHO C M3yYEHHEM KHBOW MpUPOJbI [7], TpaKTyeTCsl KaK: KOMIUIEKC HaOJIONEHUN U
HCCIIEI0OBaHUM, OMPENESIONINX U3MEHEHUS B OKPYXKAIOIIEH cpesie, BbI3bIBAEMBIE JIEATEIbHOCTHIO
YelloBeKa; CIelUHalbHO OpPraHM30BaHHOE B LEISIX KOMIUIEKCHON OLIGHKHM U IOBBILICHUS
3¢ (ekTHBHOCTH (PYHKIIMOHUPOBAHUSI CHCTEMATHYECKOE HAOIOJCHHUE 32 COCTOSHUEM KaKUX-THOO
OOBEKTOB; pEryisipHOE HAONIOJCHHUE, OIeHKA, MPOrHO3 (C IMOMOIIBI0 3JEKTPOHHBIX CPENICTB)
COCTOSIHMSI OKPYXAIOIEH Cpeiibl, a TAKXKE Pa3IMYHBIX IMPOLIECCOB, MPOUCXOSAIIUX B OTAEIbHBIX
TEPPUTOPUATBHBIX PErHOHaX; cucTeMa cOopa JaHHBIX O CIOKHOM SIBJICHHMH, IPOIECCE, KOTOpHIE
OMUCHIBAIOTCS C TIOMOINBIO OIMPEACJICHHBIX KIIOUEBBIX I[IOKa3aTejed B IENsIX ONepaTUBHOU
JMArHOCTUKH COCTOSIHHSI OOBEKTa HCCIEAOBAHHUS M OLEHKU €ro B JWHAMHUKE, COBOKYIHOCTh
MIPUEMOB IO OTCJICKUBAHUIO, AHAJIN3Y, OLEHKE W MPOTHO3UPOBAHUIO COLUATBHO-IKOHOMUYECKUX
MPOIIECCOB, CBS3aHHBIX ¢ pedopmamu; cOop, oOpaboTka wuWHGOPMAIIMK |  IOJTOTOBKA
PEKOMEH Il 110 Pa3BUTUIO pe(POPMBI 1 BHECEHUIO HEOOXOUMBIX KOPPEKTHUB.

BriepBble MOHUTOPUHT OBLT HCHOJB30BaH B IIOYBOBEACHHH, 3aT€M B JKOJIOTUHU. [ paHUIbI
WCIIOJIb30BaHUSI MOHUTOpPUHIA 3a IOCJIEIHEE ACCATHICTHE YPE3BhIUYAHHO pacHIMpuinch. EcThb
OCHOBaHUSI TOBOPUTH, YTO OCTAJIOCHh JOCTATOYHO Majo OOJacTeil NesATeNbHOCTH, TJe B TOW WU
MHOM Mepe OH He Hcrosb3oBajcss Obl. OCHOBHBIE c(ephl, MPOSBIAIOLINE UHTEPEC K MOHUTOPUHTY
KaKk Ccroco0y Hay4yHOro HCCIEIOBaHUS, — 3TO DKOHOMHUKA, OMOJOTHS, MEAMIIMHA, COLIMOJIOTHS,
MeJaroruka, IICHXOJIOTHS, TEOPHsl YIpaBIICHWs, MOJUTUKA, oOpa3oBanue. OcHOBHas cdepa
MIPAKTUYECKOT0 MPUMEHEHUSI MOHUTOPHHTA — 3TO UH(POPMAIIMOHHOE OOCITYKHBaHHUE yIPaBICHUS B
pa3IMYHBIX O0JaCTAX JeATeIbHOCTH [8]. MOXHO OTMETHTh, YTO CTENEHb HM3YYEHHOCTH U
MHTEHCUBHOCTh MCIOJB30BAHUS €r0 B PA3IMYHBIX cepax AeaTeIbHOCTH HepaBHO3HAYHBL. B psue
chep HAYIHO-IPAKTHYECKOH JEATCIBHOCTH MOHHUTOPUHT TOJBKO OCBaMBaeTCs Kak Ha
TEOPETUYECKOM, TaK U Ha MPAKTHUYECKOM YPOBHE, B APYTUX — HAXOJUTCS Ha 3aBEPIIAIOIIEM dTarle.
Ha cerognsmHuii 1eHb MOXXHO TOBOPUTH M 00 OMpENEICHHOM YpPOBHE 3pEJIIOCTH B PEIICHUH
npobieM MOHHUTOpHHTa B cdepe (U3M4Yeckoro BOCHUTAHHS. 3AeCh MOHATHE ‘‘MOHUTOPHUHI
OTpEeNIe]ICHO M TPUHUMAETCS OOJBIIMHCTBOM Hay4dHOro cooOmiectBa [12, 14]. Bonbmioi ombiT
BeJICHUS] MOHUTOPHHTA UMeeTCsl B MeaunnHe, ouonoruu [1, 2, 11,18] u obpazosanuu [5, 7, 10, 16,
19]. Vcxons W3 BBINIENEPEUNCICHHOTO, IEPBUYHBIN KPYT 3aja4 MOHUTOPHWHTA JJIs JaHHBIX cdep
CBOJUTCS K TOJIy4eHHI0O HH(POPMAIMM O COCTOSHUHM HUCCIEIyeMOro OOBEKTa, OCYIIECTBICHHUIO
OIICHKHU, aHAJIN3a U MPOTHO3a U, Ha TON OCHOBE, MPUHATUIO COOTBETCTBYIOIIUX MEP pearupoBaHusl,
YTO KpaliHe BaXXHO B c(epe KOHTPOJIS 32 COCTOSHHEM 3I0POBbSl HACENEHUS B COBPEMEHHBIX
COLIMAJIBHBIX YCIOBUSX.

MOHUTOPUHT 3I0POBBS yUAITUXCSl TIPEACTABIISICTCS KaK JUHAMUYECKAsh CKPUHUHT JTUAarHOCTHKA
¢dbusznueckoro  pa3BuTHS, (GYHKIMOHATIBHBIX pPE3EPBOB  OpraHuW3Ma, HEWPOJUHAMHYECKHX
MoKazaTeJen HEPBHOM CUCTEMBI, TICUXUYECKOTO COCTOSIHUSI, WHIUBUTYaJIbHBIX
KOHCTUTYIIMOHATLHBIX OCOOCHHOCTEH, aJanTUBHBIX (PE3E€PBHBIX) BOZMOXKHOCTEH, 00pa3a KU3HU U
Cpelbl, B KOTOPOH MPOUCXOIUT ydeOHass U TPYA0Bas NEATEIbHOCTh YIaCTHUKOB 00pa30BaTEIHHOTO
nporecca. MOHUTOPUHT 3/I0POBbS MOJIPa3yMeBaeT U3MEPEHUE U OLIEHKY PA3IUYHBIX (PU3NIECKUX,
MCUXO(U3HOTOTUYECKUX W TICUXOJOTUYECKHX TMapamMeTpoB, KOTOPbIE MOTYT OBITb HM3MEPEHBI
KOJIMYECTBEHHO, WMEIOT BBICOKYIO JIMAarHOCTUYECKYIO 3(PPEKTUBHOCTh, TaK KaK OOBEKTHUBHO
OTPaXKal0T COCTOSTHUE 3J0POBBsI CYOBEKTa, IMO3BOJISIOT COMOCTABISATH MOKA3aTeId B JUHAMHKE
OHTOTEHEe3a U 00yUeHHs, a TaKKe IPOTHO3HPOBATH €0 Pa3BUTHE HA MEPCIIEKTUBY.

[lenpt0 MOHUTOpPWHTA 3/I0POBBSl YUAIIMXCS SIBISIETCS  OOEcledeHWe Ha OCHOBE JIaHHBIX 00
WHIUBUAYAIBHBIX OCOOCHHOCTSX M BO3MOXKHOCTSIX OpPTaHHM3Ma COXPaHEHHUs 3J0pPOBbs B Ipoliecce
WHIUBHIYAIBHOTO pa3BUTHUA W OOydYeHHs; TPO(PECCHOHATBLHON OpWUEHTAlUUA YYalUXCs IS
OCO3HAHHOTO W aJIeKBaTHOTO BO3MOXKHOCTSIM OpraHM3Ma BbIOOpa MPOQECcCHH; OIEHKH 30POBBHE
COXPaHSIONICH NeATeTLHOCTH 00pa30BaTEIbHOTO YUPEXKACHUS; WHIWBUIYAIBHOTO TIOIX0Ja K
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OpraHu3alK y4eOHO-BOCIUTATENBHOTO MPOLIECCa; KOPPEKLUU Y4eOHO-BOCIIUTATENBLHOIO IIpoIiecca
IUIsL TOCTHIKEHUsT Hanboubiiel 3gpQexTuBHOCTH. B mporiecce MOHUTOPUHTA 3/10POBBS HIKOJIHLHUKOB
U CTYACHTOB MOXHO IIPOBECTH CaMOOLIEHKY (PM3UYECKUX, NCUXOPU3NOIOITMUECKUX, JTUUYHOCTHBIX,
XapaKTepOJIOTHIECKUX, MNPOPECCHOHATBPHO-3HAYUMBIX Ka4eCTB, T. €. OLEHKY JUYHOCTHOTO
IIOTEHLIAAa JUIsl CAMOKOPPEKLIMH W DPa3BUTHS; OLEHUTb YPOBEHb COLMAIBHO-TIICUXOJIOTHYECKOU
ajantaluyd M IICUXOJOTMYECKOro KiuMaTra B KOJUIEKTHBE; IPOTHO3UPOBATh PHUCK pa3BUTHUSA
JI€BUAHTHBIX (OPM IOBEACHHUS, B TOM YHUCIIE 3aBUCUMOCTEHl (HApKOTUYECKOH, aKOTOJIbHOH,
UTPOBOIN); 00eceuyuTh NMPOGUITAKTUKY MPO(HECCHOHATBHOTO SMOLIMOHATIBHOTO BHITOpaHusi[9].

K KoMIIeKCHBIM BHMJaM MOHHUTOpPHHIAa B MEAULMHE OTHOCATCS MEIUKO-IeMOorpaduueckuii,
COLMANIbHO-TUTUCHUYECKHUH, MEAUIMHCKUHN ((PU3MUECKOT0 M TCUXUYECKOro 370poBbs). OOBEKTOM
UCCIIEIOBAaHUsI B MEIUKO-IeMOIrpa)iuecCKOM MOHUTOPHHIE SBISETCA 370POBbE HaceseHus (Win
OOIIIECTBEHHOE 3]I0POBHE), KOTOPOE OICHMBAETCS IO MOKAa3aTelsiM — €CTECTBEHHBIA MPHUPOCT,
POX/1aeMOCTb, CMEPTHOCTH (00Ias, NepuHaTajabHAas, MJaJeHYecKas, 10 OTIACJIbHBIM NpPUYMHAM,
MOBO3pacTHasl) M TPOJOJIKUTEIBHOCT JKM3HHU, NPUYEM IIOCIEIHUE JBa SBIAIOTCA Hambosee
OOBEKTUBHBIMM KPUTEPUSIMH COCTOSIHMSI U TEHACHUUH H3MEHEHHUs OOIIECTBEHHOI'O 30POBBS.
CouunanbHO-TUTMCHUYECKHIT MOHHUTOPUHT — OJJHO W3 HaIIPaBJICHUN JESTENbHOCTH CAHAIHUACIYXKObI
CTpaHbl IO OOECIEYEHUIO CAHUTAPHO- SMHUJIEMHOJIOTMYECKOro OJaromnoyiydyusi HaceJeHus, Ha
OpraHM3alMI0 KaYeCTBEHHO HOBOI'O MOJIXO0/a K aHaIM3y MOoKa3aTelel 3J0pOoBbs U Cpelibl 0OUTaHuUs,
OIIPEACIICHUI0 TIPUYMHHO-CIIEICTBEHHBIX CBSA3€H MEXIY COCTOSIHUEM 3/10pOBbsS HACEJICHUA U
BO3/CHCTBHEM (DAaKTOPOB CpeIbl OOWTAaHUS, a TAKXKE MPHHATHUS YIPABICHYECKHX PEIICHUH s
yJIy4ILIEHHs] COCTOSIHUS 310pOBbs HaceneHus [3, 7).

B ocHoBe HakomieHuss MHQOPMAIMOHHOM 0a3bl JaHHBIX JIEKUT CHCTEMa IONYJSLHUOHHOIO
MOHUTOpPHUHIa — cucTeMa cOopa (perucrpaluy, XpaHeHHs M aHajlu3a) HEOOJBIIOro KOJIMYECTBA
KJIIOYEBBIX IIapaMETPOB OINMCAaHUS COBOKYIHOCTH HWHAMBHJIYYMOB, M3 KOTOpOM OTOMpaeTcs
BbIOOpKA, MU Ha KOTOPYIO MOTYT OBITh PacHpOCTPaHEHBbl PE3YNbTAThl, MOJIY4YEHHBIE IJs STOU
BBIOOPKM /711 BBIHECEHUS CYKACHUS O COCTOSHUM IaHHOTO OOBEKTa B 1eJI0M. MOHHUTOPHHT
HOMYJSAUN — CTaHAApPTHas METOJMKA Ui HAOJMIOACHUS 3a COCTOSHUEM JaHHOM momynsuuu. B
pamMKax MporpaMMbl MOHHUTOPHHIAa Ha JAaHHON TEpPPUTOPUU MPOBOAUTCS COOp JaHHBIX,
HEOOXOAUMBIX [UIl OLEHKH OTHEJIbHBIX IOKa3aTeel, XapaKTepu3YyIOUIMX TMOMYNIALUI0, U HX
n3MeHeHuid. CyTb MeToa — NEPUOAMUYECKOE HMCCIEAOBAaHWE B TE€UEHHE ONPEJCIIEHHOTO Mepuoja
JAHHBIX, T. €. BEJEHHE IOCTOSHHOIO KOHTPOJISI 3a COCTOSIHMEM IONYJIALIMHM, B UTOre€ KOTOPOIO
o0ecrieunBaeTcss CTATUCTUYECKH JOCTOBEPHAsi OCHOBA I OLIEHKH TEHJIEHIUH B MOMYJSALUHU, YTO B
CBOIO O4Yepe/lb MOMOraeT BBIIBUTH U ONpPeNeNuTh 3PPEKTUBHOCTh MEPOINPHUITUN MO OXpaHe U
YIPABIEHUIO HU3y4aeMbIMU IMOKa3zaTeasiMu. llomynsnnoHHBIH MOHUTOPHHI COCTOSIHUSL 3/10pPOBbS
pasNUYHBIX BO3PACTHBIX TPYNI HaceleHHs MoJpa3yMeBaeT HaONI0JIeHHe 3a OCHOBHBIMHU
KPUTEPHUSIMH COCTOSTHHSI 370POBbS U (HDOPMUPYIOIIUX €ro (GakTOpPOB € LENbIO MPOTHO3MPOBAHUS
TEHJCHIMI TaHHOTO BOMIpOca U SBJSETCS OJHUM U3 BAKHEHIINX MEXaHU3MOB JJISl YIPABIEHUS €ro
COLIMaJbHO-TUTHEHUYEeCKHM Oaromnonyuuem [ 10, 20].

B sToM HampaBneHuu cyiecTByeT OOJBIION OMBIT padOThl B pa3nuyHbIX ropogax PD (Mocksa,
Cankr-IlerepOypr, Hanpuuk, HoBocubupck, HWpkyrck, ExarepunOypr, Kasanp, Bonrorparn,
Cypryr, YineaHoBck, Tyna, Yensobunck, Tomck, KemepoBo, MypMaHck), rjie cTaTyc MOHUTOpPUHTA
3aKpeIUieH Ha 3aKOHOJATeNbHOM ypoBHE. IIpuMepoMm Ciy’KUT OOIIEPOCCHICKHI MOHMTOPUHT
COCTOSIHMSI (PM3UYECKOTO 3/I0pOBbs HacelleHUs, (U3UYECKOTO Ppa3BUTHUSA JETEH, MOJIPOCTKOB M
mosonexu [15, 17]. B Hacrosmee BpeMs HMEIOTCS HOPMATHBHOIPABOBHIE JIOKYMEHTHI,
onpejensone 0043aTeTbHOCTh OLEHKM 370pPOBbsl  OOy4YalOLIUXCSl M BOCIHMTAHHUKOB B
oOpa3zoBaTenbHbIX yupexaeHusx. Tak, IIpukazom Munucrpa obpazoBanust u Hayku PO ot 12
saBapss 2007 r. Ne7 onpeneneno: “opranu3oBarb, HaunHasg ¢ 2007 r., IpoBEeIEHHUE €XKETOJHOTO
MOHHUTOPHHTA 3/I0pOBbsI 00YUaIOIIUXCsl, BOCIUTAHHUKOB 00pa3oBaTebHbIX yupexxaeHuid”. [Ipukas
MunoOpnayku P® ot 28.12.2010 Ne 2106 “O6 yrBepkneHuu ¢enepanbHbIX TpeOOBaHUN K
00pa3oBaTeNbHBIM YUPEKICHUAM B YaCTH OXPAHbI 3J0POBbsS 00YUAIONIUXCS, BOCIIMTAHHUKOB™ eIle
pa3 TMOJUEPKUBACT HEOOXOAMMOCTH OIEHKH 3/I0POBbSl IIKOJBHUKOB W cTyAeHTOB [13].0OmHako
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peanuzanus MeponpusaThid no BbeimosHEHUIO IloctanoBnenus [lpaButenscrBa PD Ha mpakTuke
MoKa3ajia OTCYTCTBHE OOLIMX MPUHIMIIOB OPTaHU3AllMM MOHHMTOPWHTA, €IUHBIX IMOJIXOIO0B K €ro
COJICP)KAHUIO, KPUTEPHUSAM OLICHKH COCTOSHUS 30POBbs JI€TEH, MOAPOCTKOB U MOJIOAEKH [7, 12].

Cy1ecTBytonyie OCHOBHBIE IPUHLMIIBI MOHUTOPUHIA 370POBbsSl MOJPACTAIOUIET0 IOKOJIEHUS
00OCHOBBIBAIOT €T0 MPOLECC, OPraHU3AIMOHHYIO CTPYKTYPY YIpaBJIEHUS KPYIMHOMACIITAaOHBIMU
WCCIICIOBAaHMSIMU, PETHCTPALMI0 M aHAIW3 TOoJydaeMol WHQPOpMAMK, W TOAPA3JCIAIOTCS Ha
TECOPECTUYCCKHUEC U ITPAKTUYCCKHUC. TCOpeTI/I‘ICCKI/IC MIPUHIUIBI — 3TO MPUHIUIT HAYYHOCTU; CUCTEMHOCTH U
KOMIUTIEKCHOCTH;  MPOOJIEMHO-TICTICBON  OPHEHTAIMM, JIOTUCTHYECKOTO  YIPAaBIEHUS;, pPa3HOOOpa3us;
CTaHJIapPTU3AINY; “‘CeTe3al[Mu’’; COOTBETCTBUS (DAKTOpaM BHYTPECHHEH W BHEUIHEH cpeibl; (hOpMUPOBaHUS
BBIOOPOYHBIX COBOKymHOCTel. K TMpakrtuueckum (MPUKIAAHBIM) TMPHHIMIIAM OTHOCATCS: MPUHIIUIT
MIPaBOBOTO OOECITCUCHUS YIPABICHICCKOTO PEIISHNS; BHEITHETO KOHTPOJISA, IEIETHPOBAHUS TOTHOMOYHIH;
MPOTHOCTUYHOCTU (HALIEJICHHOCTh HA MPOTHO3); KOJUIErHalbHOCTH; OOPATHOW CBSI3H; Da3BHTHS;
WHPOPMALMOHHONW OTKPBITOCTH (0 pe3yiabTaTaXx MOHHMTOPHHIA); JIOCTOBEPHOCTH; HENPEPHIBHOCTH
(M3Mepenmit); ormepaTUBHOCTH.

Teopernueckuii aHamu3 W 0000UICHWE JaHHBIX HAyYHO-METOAMYECKOW JIUTEPATyphl II0
npobiieMe MOKa3al, YTO MOHUTOPUHTY COOTBETCTBYIOT CIIEAYIOIIME MPU3HAKU: IUIaHOMEpHas
perucTpanusi CynieCTBEHHBIX (DaKTOpPOB B MX KOJMYECTBEHHBIX MPOSIBICHUSIX; JCHCTBHS MO HUX
IPYNIIMPOBKAM M CUCTEMATU3ALMK, MO3BOJISIIOUIME BBIACIATh NPUYUHHO-CIEACTBEHHBIE CBS3H;
BO3MOXXHOCTb OIPENEATh TEHACHIMHU MPOLIECCOB, OTPAKAEMbIE B KOJIMYECTBEHHBIX M3MEHEHUSX
CTAaTHUCTUYECKUX TOKa3aTelield; BO3MOXKHOCTh TMONy4aTh O0O0OOINAONIYI0  KOJMYECTBEHHYIO
XapaKTepUCTHKY BCEro HccieayeMoro oowekra./lnst obecriedennss (yHKIMOHUPOBAHHS CHCTEMBI
MOHUTOPHUHIA U UCIIOJIb30BAHUS €€ PE3YJIbTATOB B MPOLIECCE MPUHATUS YIPABICHUECKUX PEIICHUI
MpeaoKeHa Kiaccu(uKalus ero BUIOB, B OCHOBY KOTOpPOHl TMOJOXKEHBl XapakTep W IeNn
MOHUTOPHUHTA, MEPUOJAWYHOCTh TMONYYCHHss W cTaryc uHPopMmauuu, chepa NpUMEHEHHUS
MOHHUTOPHHTa, MaciiTad MOHUTOPHHTA MO OTPAcIeBOMY IPU3HAKY U cepam aedarerabHoCTH |35, 6, 8,
16, 19].Tak, mo obsacTu NPUMEHEHHS] B MEIULMHE pA3JINYAIOT KomMnieKcHbid (CAaHUTapHO-
TUTUEHUYECKUI,  COLUMANbHO-TUTUEHUYECKHH,  MEIUKO-IeMOorpaduvecKuii,  MeIULUHCKUN
(pu3nyeckoro M TMCUXUYECKOTO 370POBbSI) U JOKAIbHbIL MOHUMOpUHe (UL, TOJBEPIIINXCS
panuanoHHOMY BO3/IEHCTBUIO, JIUL C BPOXKICHHBIMU aHOMAIMSIMU Pa3BUTHS, PA3IMYHBIX OOIBHBIX
u T. A.). OObeKTaMu HCCIEIOBAHUS MOTYT CIYXHUTh ClOJicHble cucmemuble o0veknmobl (HApUMeEp,
3/I0pOBbE, KJIMMAT, 3KOJOTMUECKOE COCTOSHHE W T. J.) U JOCTAaTOYHO JoKaibHbie (HAIpUMeEp,
KpPOBSIHOE JIaBJIEHUE BO BPEMsI aHECTE3UH U T. 11.). B 3aBUCMMOCTH OT 11€7I TPOBEACHUS PA3INYaAIOT
AQHAJIMTUYECKUH, yIpaBI€HYECKUH, CTATUCTMYECKHMH M  HMH(OPMAIMOHHBIH MOHHUTOPHHT, IIO
UepapXUM CUCTEM YIpPaBIEHUS — YpOBEHb O00bEKTa (MHAMBHI, MNpPEANpUATHE/yUPEKICHHUE),
paifoHHBIN, oOnacTHOM  (perMoHanbHBIN), (denepanbHblid, oTpacieBoil. IlepuoauuHocTh
MOCTYIUIEHUS UH(POPMAIIUU MOHUTOPHHIA — PETrYJISIPHOE WM €AMHOBPEMEHHOE, CTaTyC IMoiydae-
Moii nHpopManuu — opuLMaIbHas U HeoUInaibHas.

Opranuzanis MOHHUTOPUHIa B 00pa30BaTENbHOM YUYPEXKACHHMM — JIOCTATOUYHO CJIOKHAs
nporenypa. Bo-nepBbix, HEOOXOIUMO ONpEAEIUTh OCHOBHBIE 3ajjaud, peIIeHUEe KOTOPHIX OyaeT
OCYILIECTBIISATHCS C IOMOUIBIO OLEHKM €ro pe3yiabTaToB. BeposTHOW Lenbio OyneT SBISATHCS
MOJTyYeHHEe HOBOTO B3IJIAAA M PACHIMPEHHUE IOHUMAHUS 3/I0pOBbs 00y4aroIUXCsl, OJarononyydus u
MOBE/ICHUS, BIUSIOUIETO Ha 370POBbE B COLMAIBHOM KOHTeKcTe. llemecooOpa3HO BKIIOYUTH B
CHUCTEMY MOHMTOPHMHIA TEOPETHUYECKUE BOIPOCHI, ABUIATEIbHBIE YMEHHUS WM HABBIKH, TECTHl Ha
orpesieNieHue ypoBHS (PU3NUECKON MOATOTOBIEHHOCTH, TAPMOHHYHOCTh (PU3NYECKOTO Pa3BUTHUSA,
MOKa3aTesH 3/10pOBbs M (PYHKIIMOHAIBHOTO COCTOSIHUSL, KpUTEPHH YPOBHSI (PU3HUECKON aKTUBHOCTH
1 310poBoro oOpaza xu3HH[11]. Bo-BTOpPBIX, MOHUTOPUHT U OCYIIECTBIsIEMas HAa €r0 OCHOBE
OlLleHKa OyayT HAacTOJIbKO 3()(EeKTUBHBI, HACKOJIBKO MPABUIBLHO 33JaHbl CTAHJAPTHl U HOPMBI, TaK
KaK MOHHUTOPUHT MOXET TIOCIYXXUThb OCHOBOW JUIsl TEPEeCMOTpa HMMEIOIIMUXCS CTaHIapTOB.
[TomyyeHne KOMIUIEKCHOM HMH(QOpPMAaMU MO MTOraM MOHUTOpPHHra IoKas3aTele 370pOoBbs
MO/IPACTAOIIEr0 MOKOJEHUSI MO3BOJUT ONTHUMH3UPOBATH OLEHKY 3(PPEKTUBHOCTH U KOPPEKLUU
COZIep)KaHUsI MPHUMEHSEMBIX B OOpa30BaTEeNbHBIX YUPEKICHHUSIX MporpaMM oOOydeHus U
(dbuzmveckoro BocnuTanusi[9].
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OO0oO0IIeHre  BBIMICH3JI0KCHHOTO  OIBITA MPOBEJACHHBIX HCCICIOBAaHUN B  JIHTEpaType
MOKA3bIBACT, YTO NpH OOJBIIOM Pa3HOOOpa3Wy B MOIXOJAX M CHOCO0ax pa3HBIX aBTOPOB OICHKA
(U3HYECKOTO COCTOSHUS CBOAMTCS K aHaJIM3y IOKa3aTelied aHTPOIOMETpUH, (HU3HUCCKOM
IIOATOTOBJICHHOCTH, q)YHKL[I/IOHaJIBHOI‘O COCTOsIHUA U aAdallTallMOHHBIX pesepBOB cepz[equ-
COCYJMCTOM W JIbIXaTCIbHOM CHCTeM, OHMOXMMHYECKHX IIOKa3aTeliel, oOpa3za »u3Hu. Ha
CCFOI[HSIH_IHI/Iﬁ JCHb pa3pa60TaHLI pa3JII/I‘-IHBIe I/IH(bOpMaHI/IOHHO-aHaJII/ITI/I‘-IGCKI/IC CUCTCMBI
MOHHMTOPHHIA, HalleJICHHBIC TJIABHBIM 00pa30M Ha OICHKY MHIUBUIYaJIbHBIX U CPEIHETPYIIIOBBIX
HOKa3aTeJI€I71 ypOBHSI paSBI/ITI/ISI OCHOBHBIX (bI/IBI/I‘-IGCKI/IX Ka4ycCTB HUIIN (I)YHKI_[I/IOHaHBHOFO COCTOAHUA
OpraHmM3Ma IIKOJLHUKOB U CTYACHTOB, HAIPUMEP, HAYYHO-METOINICCKUE TIPUHIIAITBI MOHUTOPUHTA
(YHKIIMOHATTLHOTO COCTOSIHMSI OpraHm3Ma Ha 0a3e OIICHKHM COCTOSHUK (Ha TpaHU HOPMBI U
MaTOJIOTHH ), HAIPaBJICHHbIC HE HAa IMOMCK OOJIG3HHM, a HAa YCTAHOBJICHHWE CTEICHU aJallTHBHOIO
COCTOSAHHUA HWHAWUBUIOA. BBICOKI/Iﬁ ypOBeHB 3peJIOCTI/I MOHI/ITOpI/IHI‘a OOCTUTaCTCd HAJIUYUEM U
XOpOIIEH OCHAIIEHHOCTBIO €r0 COBPEMEHHBIMU TEXHHUYECKMMH CPEJICTBAMHU W IOJATOTOBICHHBIMU
KaJpaMmu, co3daHueM 0a3 JaHHBIX, BKIIOYAIOIIUX MHOTOJICTHHUE HAONIOJCHUS M0 IIHPOKOMY
CIIEKTPY T[OKa3areliell; HalpaBICHHOCTBIO HAa BBIABICHHE CICHU(PUYSCKHX PETHOHAIBHBIX
0COOCHHOCTEH BIHSHHS (PAKTOPOB Cpebl OOUTaHUs HA HAcelleHUue. AHAIIN3 CHCTEM MOHHTOPHHTA B
Pa3IMYHBIX 00JACTAX HAYYHO-TIPAKTHUYECKOU JCSITEIbHOCTH ITO3BOJISICT BBISIBUTH HAHOOJIee BaXKHBIC
it APGEKTUBHOTO  yIPABICHUS MOHUTOPUHTOM YEpPThl MOHHTOPHHTOBBIX HCCIIETOBAHHIA:
pa3paboTKy U COBEPIICHCTBOBAHHUE KaJPOBOT0, HHPOPMAIMOHHO-aHAIUTHYECKOTO U MPOrPaMMHO-
METOIMYECKOro 00ecIieueHusl.
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Louptli UB2PLEUL

Lutimh puplipn: Hinwpnyu, uhpm-whnpught hodwliopg, hldnphbaundploloé gnigawépy,  dodwéaliaghé
Jbmlipyuy, nipg, whwinifu, Gppgnily, upnhniéay, Jounip:

Kniouesvie cnosa: Jlexapcmeennvie mpasvl, cepoeHHO-COCYOUCAs CUCMeEMd, 2eMOOUHAMUYECKUE NOKA3AMEeNU,
BPEMEHHOU  UHMEPBAL, MUMbSIH, MAMA, POMAWKA, 36EPOOOU, WUNOGHUK.

Keywords: medicinal herbs, cardiovascular system,hemodynamic parameters,time interval, thyme,mint, chamomile,
tutsan, rosehip.

JLAtiounsan
BJIHAHUE HEKOTOPBIX JIEKAPCTBEHHBIX TPAB HA CEPJJEYHO-COCY/HCTYIO CUCTEMY

Obcnedosarno 60 cmyodenmoe u 60 npenodasameneil xumuko-ouonoeuveckoeo gaxynomema Apl'Y. Hzyueno
6NUAHUE JEKAPCMEEHHBIX PACMEHUL (MUMbSH, MAMA, POMAWKA, 36epoOOl, WUNOBHUK) HA apmepuanbHoe 0dgieHue u
yacmomy cepOeuHvlx coxkpawenuil. bvlno sapecucmpuposano usmeHeHue 2eMoOUHAMUYECKUX nokazamenei noo
8030€licmeuem 1eKapCmeeHHbIX PACMEHUll 8 3A8UCUMOCTU OM 8peMenHo20 unmepgana. Ha ocnose npogedennvix Hamu
UCCIeO06AHULL, MOJCHO COeNamb 3aKTOUeHUe, Ymo JeKAPCMEEHHble PACMEHUs UMEeIom O0nbuioe 3HAYEHUe 8 MHCUHU
yenoseKka, 0cobenHo Ona Jodell uMelwux npobaemvl ¢ OdeieHueM, Komopvle Mo2ym usbecamv npuemd
JIEKAPCMBEHHBIX CPEOCE, UCNONb3YSA NEeKAPCBEHHbIE PACHEHUS.

L.Aydinyan
THE INFLUENCE OF SOME MEDICINAL HERBS ON THE CARDIOVASCULAR SYSTEM
Abstract 60 students and 60 professors of Biology and Chemistry have been examined. The analysis focused on the
influence of herbs on arterial pressure and the heart rate. After taking herbal infusions change of hemodynamic
parameters was registered measured at different time intervals. Five herbs species were studied: thyme, mint,

chamomile, tutsan, rosehip. As a result of our researches we come to the conclusion that herb are very important in
human life, especially people having problems with arterial pressure can use herbs instead of medical means.

Shiwgninylyy Ga 60 niuwing L 60 wid puwuwfunualiml juqihg Upls-md: Upluannmwiph  Guunnalia F linly
nunilbmupplly plinpnyulinh wqnlignijsiniap uhpin-wanpuyghé b dapnnlughl hadwlopgliph Jpo: pooégyly L
hupdliognyly | hlidnphbundhlpalioé gniguiipy Glinh thnthnjunijeiniGalipp nlinupnyulinh panniénnlhg hlin, nwppln
dundwbmliught dhowliugpnud: Oquuignpoyly b hlimlyay nlinupnyulinn’ nipg, whwéniju, quinphie, upnhnién,
dwunip: Ulin nnidhg Junnapoo hlionwgninnyeimi&aliph wpnmiGpnid fupliph Flgpahaiaqlyy, np nlinupnyulipn
lruplinp fpwhadingeni i malia Jwpngon fpabpnod, wouandly bu dépdwé hlim Jubnppélin nbligng Jdapnhly aopng ba
Juniuwathlyy plinunlhongélin oqunugnpoliynig, thnjutuphéalyng npuréip nlinpnyulipny:

Unpgufuh $npw hwpnwun £ n puquuqu, nph jhwpdp numdbwuhpniginiu niih W
nunbtiuwuy b’ gnpouwuu wywowlneniu: Quuywo Upguwjuh $inpuyh Jipwpbnpuw] welju
04 nunudbwuhpmpymiaatp [2, te 6-10, 16-17], uvuuyt npuwup Gpnd G4 $inphunpulius
punype b s0u wpnugninud ninupnyuiph wrwvdtwhwnnl] @wiwlnieniay n nlipp dwpnn
[puiupmd: Uwpnpnipgymip plinwpnyulipt oquiugnpotip £ wuhhptijh dwdwbwlubphg, wyu
wonidny thnpdnid Gup npnpufh wunpunuwnd Juunwpl] Upguwjuh pnwwfuoy wpfuwphnod
nwnpwoyuwd plinwpnyutipht b gpwig wqnlignipyuwip dwpnpn uhpn-winpught b wpyu@
Gupnidught hwdwlupgh: Upjuwnwoph hpuuwuwgdwt  hwdwp, npoliv thnpdwpynn
nlinwpnyu punpli] Gup °

Stuwl] - Mipg unynpuwljuws - Thymus serplyllum L. - qqunljuunid b pppuwdwnjudnpubiph
(Labiatae) punmwhphY, nmipg (7hymus) glinhu [8, Lo 132]: Pwquuidjw Junnwpnyubip Ga:
Snqmuulpp pwquwpehy Gu, ginth Jpu mwpwoynn, nln-ntin wpdwnwljunn, §ninuynn,
thuynughtt  Jupdpuwqnp) qnuyuh: Sbplubipp thnpp 64, 4dJwdl, gquwoph Ynnumd
Unjupuwowsugmt, Joptnd” Uniq Juwuws gnyuh: Ownhlubpp unyuwbu Jwop 64,
Jupnuqnyy: Stpbutipnod gupmuwynd £ Geblipught jnin, nph Juquh dbe dnunod G4 nipudng,
whubt, JupJuipdng, pnpubing b wyju: Qquwi gwb pemubp’ wdhtuppny, §npbhuwpent,
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Jhunwdht C, Jupninhu: Swpuwodud b wdbuniplip, wénd £ duyeiph plipnieymuubph Jpuw, snp
undninubipnid, muwthwunwuubpnd [1, £p 25-36]:

Stuwl] - Uuwuniju — Mentha piperita L. - Cppuwowunjuynpulinh putnwuhphu wunljuunn
pwquuwljw  funinwpnyu £, Gplup, unnquignn  Ynénupdunny, §ninuydnpdnn  punwhuin
gnnniany, wywmwpwdl , unip wnwduwdnp Gqplipnyd, niwgh guo Jujudnn nbplubpnyg, npntg
tpupnieyniup 5-6 ud t: Twnhubipp dwup Gy, JupdpuodwunpuugnyQ, dwnupnyGpnyg
hwJupJuwo ququpuihtt nipbwongnid: Pnyuh Uy huynwpblipdtip Gu Gebpught jn,
Jupnunhy, $ruynunhnulipn b opquitwluwy pEnublp: Cwunmud L hmthuh Jbpeht dhusl
uliuqnbidptip [1, te 5-11]:

Stuwl] — Mwwnphue ninuwnnt — Melissa officinalis L. - Gppuwownudnpuliph punmwuhpht
uunjuunn puquudjw juntwpnygu b Miuh niqqujuagniy, punwthum, dniquydnp gnnni:
Stplubipp Unpmuwynp Gy, mubv dJuwdl, wunwduwdl Jupnduwoe Goplipnd ntipluehelin:
OCunuineniuubipp Jupd Gy, ownhfulipp ququpuiht Gu, wunypuht, dwnfuuuwlp
uwhnuwy E jud Jupnugnyu: Siplatipnd o Jhnwdht C, Jupnunht, awpteh hnin niulignn
belinwyht jnin, nupwnuwyynipebn [ 8, Ly 255]:

Stuwl] - Upnhniun, undnpujuiu - Hypericum perforatum L.- Upnhniunuqqhubinh punwuhphu
wunjuunn, 30-60 ud pwpdpnipyut hwuunn  puquudju funinwpnyu £ SGplubpt mobv
hwlumhp nuuwynpnieym@, duwdl mbpluwphplin: Cwninmid k. hnighu-hnijhu wdhutlpho:
Ouwnhua muh nuu-ninuudmo qnyy, hwduwpquo L hnipwowmnmhy  dwnupnyGpnod:
Swpwoquwo E wdbuniptip: Udnid | wamweught pugumn@tipnd, pthnunttipnod, wyqhulipnud,
snp Uwpquqinhuubipnid: Guows quuquonid hwynuwpbpdhy 56 dq Jhnwdhy, dhusl 55
uq ypnJhunwdht, wninhnulp, juidwyynyetin, bhinnughnubip [6, Ly 242 - 243]:

Stuw]] - Uwiuptivth unynpuwljwy - Rosa canina L. - qupnuqqhuliph punwthph Juyph poyu,
unynpuipwp dhugl b dbnp pupdpnipyut pthbp: Munnmp gqupmawnd o Jhowdh@aubp,
hwnuytiv® C, pwpwpulip, pRmubp, hwupughu wwppbp, Gebpuynintp: Uwuniph phu
wpynup dwppnn, quugudipt m quuwuquinymnulint phplwgunn wqnbigniema muh: Uju
qupquynpnid . wunpuliph m Gpuuiph wpjuwmnwipp b wyuwhndnid wpywy wlnhy
powuwnnipiniu:  UpJuwd  nlnupnyublinu Upgujumd mobt  hwdbidwnwpwnp oy
nwnwoywonieyniy:

Nttwgnunniyniuutinp Junwply Gup 60 nuwunnh /30 wpwluwy ubin, 30 hqujuwy ubin/ b 60
wnwnlig wudh dupndtliph b upnwunpuyhtt qupih hupJupquudp: Qon npnod, punpdty Gu
uhpn-wunpuyht hwdwlunpgh hfin juunhpobip smatigng’ wenng dwipnhl: @npép Juwnwnly Gop
punmuuo nuuwlut dhpnnublipny :

Cunhwunip wpuwnwupubipp nupdb) Gu snpu thnynd.

Unwoht thnt] - htnmwgqnundnn@liph gniguljutiph Juqunid

Bpnnpn, thny - hitmwgnuynnubiph dupnidaliph swthnod hwughun Jhdwinod

Gnpnnn. thnt) - ninuwpnyubliphg gunpuunduwd pGph punniancd

Qnppnpn thny - dwynmidubiph suthnd dudwuwuyhts viwpplin Yhowljuypnid  /15.30.60
nnutiulinh pupwgpnid/

Stnwgnundw@ dodwuwl]  swthndoubpp Juunwpdt] 6o vnwinuopn - guogdwuubpnod
wnwynunywy dwdbipht, hwpwpbpouwy hwiqunp Jpdwlnmd: Upwy dupmdt suhdby k
YJunuwnndh dbpnnny, wunpuqupp’ UA-702 wyupunny: Juunuwpduo w)juanwupubliph
njualipp  buwldtp G4 Juwphwghnt  Jhdwugpuijut  unwinuwpn - dGennubpnyg:
Snipwpwugnip  fudph  hwdwp  pwowdlbipnd hwpduwpdtp  Go hEdnghbwdhuluoy
gniguwthyutiph hhdvwuwy swthwuhy atipp:

buswiu Gpunid £ wiynuuwy — 1-hg, dhosl nbinwpnyubph pnpdt punmi@bp, tnpdht
dwutwljgnn wodwug dnn wiuwju mwphphg wpwy duynidp b upinh winpuquplp gyt
0 hwpwpbpuwwy unpdugh vwhdwubbipnd, pu] pmipdt punmi@tiinig htvn uwndmd L
wJuwo gmguuhpuliph 2tnnud: Ujuwgbiu' nmipgt punmi@liing htimn ajuwndt) £ UK 117
Ud.utn.u -hg hotip & dhuslk 110 dd.ubn.u., *0& -70 Ud.uun u. —hg holif £ Uhuslk 66 Ud.utn u.,
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hull UGX - 80 - hg dhusl 70 holi t: NGnbwpwpn, nipgt hetigunid t dupnudp b pnijugunid
winpwquplp: Uju wudhp npnip mublis pwpdp wpnliphwy dupnd Junphnipn Gup nwihu
oquuwugnpoli] nipgh enipd:

Unniuwly
Nnny ninwpnyuliph wgnbignieyniup dupniduyht hudwupgh Jpu
Uhfsl <titnn
Yhnwpnyuh widuwinndp &{E‘é d?[ggq (816} E}{‘é L?LH‘I?I (8168
1}.U. U quiply/p 1.u. 1.U. quiply/n

Ning 117 70 80 110 66 70
Uuwuntju 115 72 79 117 80 78
Bphgnyy 120 73 73 118 71 70
Upnhmun 120 75 80 130 80 89
U'wunip 110 70 79 120 80 80

Owinpnipniy: UUA-uhunnh] wpyw@ dupnid
UGN -upinh oynidaliph hwdwjunieiniu

Uuwunijuh pnipdu punniatiinig hfinn jundt) £ UK 115 dd.uun v.-hg pupépughi £ 117
Ud.uun v, PUA 72 dd.utn u.-hg pupdnpughy £ 80 Ud.uun u., hul UGN 79- hg Ut dhudnpny
holii L:  Nbnlwuliu, wowiunijup pupdipugund £ UUK L UK, hul upnp Gognudubipp
hwdwjuwund k:

Nuinpht9: Nurnphugh Gthnijp qquiihnpliv hetigunid . dupnidp, hwuquunugund
L upnh wpumwnwupp, ponunid  gpuoljut wopbignieymu:  Ubp  Juuwpuwo  thnpdbph
wprymiapnid Ubup Gy Gup wyy Ggpuiugnipeyuwa, np wunphtep hotigunid E dupnudp’ UUK
120 Ud.uun vu.-hg oduqly k118 dd.uun.u., HRUA& 73 dd.utn.u —hg aduqly 71 dd.ubn.u,
winpwqulp 73 — hg ujuqb] £ 70: Uhuninih b nhwunnih wpw dupdwy adugqnodp 2  d
uunu-ny npuuy wqpligngymu £ pnnunid upinh wpjuuwnwoph Jpu: Uya 8 winljnuny
uJuqligunid & qupduwoh qupqugnidp , 5 winljnuny aduqbigunid upinp hptidhl hhJuwunnieyua
quinqugnidp [4, £9 69]:

Upnhmun:  Upnhmunp  uhpm-wunpughtt  hwdwliuwpgh  Jpu ponunid § hGnlyuyg
wqnlignipymiap’  pwpdpugund £ wpuwu  dupnudp,  uindnid - wunpubpp: Upnhnianp
qupquidnpnid £ upinh upfuwnw@pp, wdpugund wanpubiph wumnbpp: Upnhniunh pnipdh
oqinnugnpodwy dwdwywl thnpdwpynnubph e wjunndby t. UUA- 120 dd.uunu - hg
pwpdpugh] k130 dd.ubn.u, RUA& — 75 dd.utun.u -hg pupdpugly £ 80 dd.uun.u, upnh nhpup 9
vhwnpny wpuwqugl] £ Rupdp wpnbphuw) dupnmid mulignnubipht wipglipdnid £ oquitugnpoty
upnhniun, pwth np wyu pupdpugunad £ dupnudp [6, Lo 63]:

Uwunip: Uwiunipp  hwfuwopuhnwin b, judugunid k ywpnuyht pphoubiph Jhdwlip, upinh
wiunpulph wwwnbpp:  Lwuunnmd L opquuhquh  wlnpynipyut  Jpw, odnduwo Lk
wpnawytipuuaquhs hwnnipyudp: buswbu huynth £ dwunipp pupdpugunad o wpyu
wpnbiphu dupnudp: Utp thnpdipnid anyumliv Gwtp wyn Ggpuhwoqdwu, np dwunipp
pupdpuwgunid k wpywy dapnodp: UUAK 110 dd.uun.u-hg pupdpughti £ 120 dd.uun.u, 08 70
Ud.uun.u-hg pupdnpuwghy £ 80 dd.uun.u, hu UGN —h gniguwthyp 79-hg nupdty t 80 /wmyniuwl
1/:

YOnwpnyuh panuo ppufuy jud poguuufuy wqnblignipynmup dwpnm opquuhquh Jpu
qujujuwo £ dh rwpp Juplnp wnwbdawhwnnipgymautiphg; npnughg wnwdt] Juplnp Gu
wmwnhpp, ulinp, opJur durdp, huswliu twl phghninghwljwy Jhdwlp, dwuvwdnpuwbu, Gph
uwpfuwnwgpp nwpdmd £ onwwunn@lipp htv, whwp L huwpdh wetli] numdbwu
owunwpblnufuonpmup [3 te 2-3]: busywlhu huyuwmh E, pnpdp ujqpuuwluwu powund
opquihqup punmumd £ npwyliu htinnily, nphg hbivin pnnunid . hp wqnbignieymup: ®npdp
wpymiptlipp G2qpphn vnwwm hwdwp wihpuwdbyn £ glinwpnyut pungmiliinig htitnn
dudwuwluyht tiwppin dhowuypipnid Junwintip suthnud@bip: ©nipd punniabijnig wnwye

N U.&-nhwunnihf wpywy upnod
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himwgnudnn  wodwig Unn swthdlp b wpuwy  duynudp: Onipd pugmubinig  hbinn
wunhdwuwpwnp Wqunnid £ dopdwt b wunpuquph thnthnjunigynia: Uyuygn® pnipd
oqunuugnpoliinig 15 b 30 pnwyl wiug Juunwpduwo swthndubpt twljwu pGnnidubp gnyg
siJight, uwQuyu 60 pnwl wug 2Gnnudubipp nuound 6o pnputhfih: Cunqoduo
nwnplipnieynit wfumngnd k1 dwd wg:

Nipgt punmuliinig htitnn 15 pnugli wug dupdwy thnthnjunipyniy sh wpdwuwgndby, 30 pnwb
wig uundby £ UUA —h aduqnud 3 dd.utn.u, F20E — 1 dd.utn.u aduqly £, wunpuquplp sh
thnfuyti}, 60 pnugli wug UUA 120 dd.u@n.u.-hg aduqliy £ 110 dd.ubn.u.,R0a8 -71 dd.uun.u-hg
ujugqh £ 60 Ud.uun.u, U4 75 —hg aduqly t 65 : Ujuwliu, ninupnyut hp wqnligniyeyniup
pnnunid £ 60 pnuyl wug: Fowuup 1-nid wunipduo b nipgh wqnbgnipmiap Jujuduwo
dudwuwljuyht vhowljuyphg:

140

uus uua UUS

hlsle 15 pnwy G whg 30 nnwyk wlg 60 pnwj G wlg
SQowufup 1. Nipgh wanbignipynup jujuduwd dudwuwlught thewlugphg

Uuwntjuh pnipdp tiwpnig wewe UUK Gnhp £ 115 dd.uunu, HP0A -72 dd.uun.u, UGX -79,
15 pnugti wug ng Uh thnthnfunipymi dupdwu b upnh foynmdubip sh wpdwuwqndty, 30 pnul wug
UUA ququly £ 117 dd.ubn.u., 204 -72 dd.uun.u., UGS-80, 60 pnugli wug UUA-120 dd.uln.u.,
NUE-75 dduunu, UGN -85 Gowulup 2-md gmgunpduo L wiwinijuh wqnlignigyniup
15.30.60 nnutitliph pupuwgpnid:

140

Uhll 15 pnwt whg 30 pnuytG wlg &0 pnuyG wlg

SGowuliup 2. Ugwunijuh wqnlignieiniup fulujuwo dudwawljught dhewljuyphg
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Nunphuoh pnipdh  pupmudwt pbhygpnd Guivmaght njunups tht® UUE- 120
dd.uun.u,*0&-73  dd.uun.u,U4s-73,15 pnygt wug- UUAK-121 dduungu, HUE-74
Ud.utn.u.,UGK-72, 30 pnyt wug- UUE-122 dd.ubn.u., HUE-72 dd.ubn.u., UGK-74, 60 pnwh
wug- UUA-130 dd.uunu, FRUA-75 dduunau, UES-78: QGowuup 3-md dwupuduwud

uqunljlindwo £ wpuinphuoh pnipdh punniadwy nhugpnid winwgwguo thnthnjunieynmiaabipp:

140 :: i S e Uls

120 A

100 - U& Ui
20 -

50 -

10 -

20

0 - T T T f
Ul L 1spnwb wbg 30 pnwb wlg 60 pnuwt wlg

S owufup 3. Muwnphgh wqnlignieniup jujuduo dudwuwljuyht vhewljugphg

Uhtslh upnhmunh pnpdp wwp thopdht Jwutwlgnn wodwug, apwug ndjuubipp
htimlyun @ thu. pninp nnyunulipp dhohtwguo G/ * UUE-120 dd.utn.u, FUE-75 dd.utn.u,
UG<-80, 15 pnuti witg pnipdt pungmabinig htitnn uthwguip htimbyur) nfyuubipp - UUA -121
Ud.utn.u, FUE-75 dd.uun.u, UGR-80 , 30 pnugl wug-UUK-122 dd.utn.u, RUE-75 dd.uun.u,
UGgs-82 , 60 pnuyli wug- UUA-125 dd.uun.u, FUE-78 dd.utn.u,U4<-85: Qowuljup 4 —nd
ubipuyuwgynud £ wdyurn ubipp:

o
140 +
U 105%3 Ul Hes
120 -"/
100 - s UA s
B‘] -
E‘J -
qu -
20 A
a0 - T T T f
Uhlle 15 pnwt wbg  30pnwb wlbg 60 pnws wlg

SQowulup 4. Upnhmanh wqnbignieyniap ujuduwo dudwiafuyht Yhewljugphg

Uwuniph pnipdp viwqnig wewyg thnpdwpynn wodwug duynd@liph b winpuqupih
UhohtwgJud nifjurutipt tht® UUE- 110 dd.uun.u, FUE-70 dd.uun.u, UGN -79, 15 pnyli wg
uunbilh thnthnjunigymi sh Wundtip’ UUK -110 dd.utn.u, HUE-70 dd.uin.u, UGK-79, 30
pnuyl wug -UUK -115 dduunu, HPUE-75 ddauunu, UGER-79, 60 pnuli wog-UUK-120
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Ud.utn.u,*U.8-80 dd.uun.u, UGX-80: Upnhnmunh pnipdh oquuugnpodwy nliggpnid 60 pnughi
wig gqundnid E uvhuninih b phwuwnnih §opniduliph pupépugnid 10 dd.uun.u-ny, hul
wunpuqunp 1 hwydnpnd wipmwquand £: Sowulup S-md ubipuyugdnid  undyun ubipp:

120 e UG
100 V
80
60 +~
w0V

20
1 /.— = o] = zf.—’l

0 — T T T r
Ul

30 pnwb wbg &0 pnwE wlg

Gowtqup 5. Uwuniph wqnbignipyniup jujujuwd dudwuwught dhewljugphg

15 pw s wlg

Jujujud dudwuwluyht dhowlugphg nnuwpnyubpt wqnnid G0 pnipdu punmubinig 60
nnugti wug: Uto nlin L vipdnd uy@ hwaqudwuphf, b hus Jhdwnd t qnidnid glinupnyu’
snp Jud pupd:  Qnp Jhdwlmd qunudnn wuwunijup pupdpugunid £ 29 Jd vty u uhunnghl
Gupnudp, 12 Ud. uun. u nhwunnihf dupnidp b 3 Jhuwdnp wpuwqugunid upinh ehpdp, huf pupd
wouwunijup 1 dd. uon. u holigund £ vhuninihll dupnudp, 5 Ud uan u nhwunnihl dupnudp b
ujuqtigunid 4 Yhurdnpny upinh qupfiph puwbwlp:

Uyuwghund’ Junwpdud  hGnwgnuunigymiauliph wpgymupnid Juipbijh £ Ggputhwuqly, np
nbinwpnyubipp Juplnp Wwuwnyeymu mubt Jwpgm uiupmd, wowdb] bu dupdwy hin
[uunhputin  mubignn Jdwpnhy Qupnn Gu junwwthb]  gbnudhongulipn  oquugnpotijnig,
thnfuwphubiiny npup nnupnyubipny:

Qpulwunyeym
1. Udhppwywy  ©.b.,Upgnidwywy .U NN  wuwphwgpnipymu, Uw)pwnng
hpuwnwpuwlsnipyniu, ke 5-11, 25-36:
2. Puquyuwu . d., Linuwyht Nwpwpunh $inpwt, Gplwly, 2014 1, ke 6-10, 16-17:
3. Quuuyuwyt %, Unhywt LS. SOunphtwdhuuwy gniguuhpuliph  thnthnjunieyniup
niuwunnuliph dnn UpM<-nid nounidvwljuy nmwpdu pupugpnid, (K 2015, ke 2-3:
4. Ywunhpyuwo MU, <nfuithywu U.G. Monpnyuwy LA, Pnivwpwiwuwy purwpuy, Gplwy
1975, Lo 45, 69:
5. Nwqupuu (LU, Pniuwumuubinh huytinliv, junhubpby, eniubiniv, wouqiniv punwpu,
Bplw 1981, ko 78, 83:
6. Onpnuyyuwu U.U., Swywunwuh glinwpnyulip, Gplwu 1983,k 52, 63, 242 — 243:
7. Swpnipmyywy \.U., Uhouunwpuwyu huyuliuwy pdriuwpuwoutiph glinwpnyubp, Gplwu
1990, k9 21, 53, 64, 102-103:
8. Snyhwuvthywy Q.X, uuw; nlinuwnnith, Gplwu 2005, kg 132, 158, 199, 255:

Stintlnieymuulin hinhtwljh Jwuhb.
Lotuhéli Upphlywl - <UUS Unlithwtwllipnh dwutwdni, wuhunbun
e-mail: luskarapetian@gmail.com
Snmpfuop nuugpnipguy £ Gpwp juudnpbi fudpugpuliot nighugh wunwd, | 4.q.1., 9.5.Zuypuy bnjwinp:
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28571 581.92 Gkhuwpwinipnil
UrsunNkhU SUMUOYUO UUUCBLAR SEUTYUSPL UUQUL
Updpnu ZU9N1F3UL

Puwbuyh punkp dwupkbh, puonwuwpngwl, pEinpunnpy, Yhinudhl, Sunhl, bhgwiphnid, howpun,
uyypunwl] Sunplblp, Jupnugnyl, Jupnuqghibp

KorroweBsre croBa: mHIIOBHHEK, I0T€3aIHTHBIH, J€KOPATHBHBIH, BATAMHIH, IJBETOK, THIAHTHYM, KOJIIOYH, OeJIbe
IBETEI, PO30BbIE, PO3ALBETHBIE

Keywords: : Wild rose, field, decorative, vitamin, flower, hypanthium, prickly, white flowers, pink, Rosaceae

A.Axonan
PACIIPOCTPAHEHHUE PA3SHOBH/THOCT EH IIIHITOBHUKA B APIHAXE

B pesynomame nonesvix ucciedosanuii 6 meppumopuu Apyaxa eviasnenvi 6onee decamu 6U008 WUNOGHUKA,
KOmopble pacmym 8 OCHOGHOM OMKPbIMbIX NOJAX, ONywika Jaecax, oauzocmu dcuauwje. Hawu uccrnedosanus
HEOKOHYAMENbHO U 6YOYM NPOOOIHCAMBCAL.

A.Hakobyan
DISTRIBUTION OF SPECIES OF WILD ROSE IN ARTSAKH

As a result of field research in the territory of Artsakh identified more than a dozen species of wild rose that grows
mostly open fields, woods edge, close home. Our research inconclusive and will continue.

Twonuyhll hEvnmwgnnnipiniabph wppynibpnid Upguwjuh wwpwépnid  puguwhuynky Eip dwupking
wnwupg wifbjh wbuwlbbp, npnip wdmd Eh Apdbhwlwinid puwg puowbpnid, whwnwnkqplphi,
phwluuypbph Ununwluypnid: Ukp hknwgnunnienibbbpp  Jepolnulwi sEG, §hpka pwpniiulwlwl
plnijpe:

Lkpwdmipnit: L-u mp  hwpniun  JEbuwpuqUuqubnipnit, nptt wqquyht
hwpunnipnitt bt wthnpuwphttih pbunipu B ot qwhwionmd L pjutwnnupwp
Jbpwpkpunitp: Ujp hwpniun  jhbuwpwquuquimipyut dh dwutthla o juqdnud
Jupnuqghubph puwnwihph (Rosaceae), Jwpnujhtiikph bupwptwnwihph (Rosaideoe),
dwuptuh, Jupntuh (Rosa) ginh ubkpyujugnighsubpp:

Ujuop puwywhwywinipjutt dhonguonidutph swppnid hpwwnwwy b JEuuninpunp
Juplnp punqunphsibph’ poiuwswsynyph b Jipuiulut wohwphh puqiuquiniejui
wwhwywinipjut pjuughpp, npnud ks E wuppnyngbt gnpénth nhpp: Utp opbkpniud
hwdwhiwlh Yupkjh £ hwunhwty, pt husybu £ dwpnnt Ynnuhg hpphymid wunwnubph
hujujujut  qubgqusutp b pgupdwlynd  dowlnyh hnpuunwpwoénipniutbp:
Uppynitupnid wiinunhg wquunws hnpbpt Bupwuplynmud Eu Epnghwygh, JEp wéynid
wdwyh, Ukpju) mmwpwsputph: Uy mwpwspubpnid pniuwljuinipiniitt wunhfwwpun
Jhpuwuiquynud £, uvwluyt wppuwn djnphunujut juquny: Zwinhuwbwng LA,
JEtuwpuquuquunipjutt dh dwuthlp, dwupktihtt nth puownwuwywonuywb, hnnkph
Epnghuyh  utjuwpgbjpdwt tywbwlnipnit: Pusybu wdpnne wohuwphnid, wytybu
Upgwjhinid  dwupkunt  ghnh  ubpiujugnmighstitpt wdbbwwnwpwdws b dbs
dwuuwjujuinipnit Juyking njnpunhy Ynyunnipwiubphg E: Yhn hEpwinuwlut
dudwbwlubpmd  nwpwédws Ep wdbinipip U wuwounmuwdniiph  wnwpluw  Ep
hwinhuwinud: Yupnh dwuwjyuljut swndwt spowtp hwdpuljunid kp «dwpnudun»
wnnup hbwn, nph dudwbwly dupnhly dkhp djniup Jpu opnid inupugyws Jupnp hynipe Eh
owrn nwjhu: Mwnbkpuquhg hunpuiwlny Jipunuwpdws htpnutbpht odnid Ehtt Jupnh
minny b Jupnhg hpruws wuwlnyg: dhn hbpwbnunipjut dwdwbwl Jup hwwnntly
Ubpktw, nph oqunipjudp upnh jnin Eht uvnnwnid(2):
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Ujuop £ qupnp sh Ynpgpty hp tpwbwlnipynibp, npytu wpdtpunnp nhnpunpy
poyju:

Uwupbint yunintbpp wupnibwlnud B 2-18 % C Jhunnwdht, Jhunwdhutbkp® P, By, By,
K, E, ywpnyhunwdhtt A, dhush 24% owpwp, Jhupnbwppnt, jubdnpuppent, (hinuyht,
dpwynunhnip, wbwnnghwbuyhi, wkiwhttuhtt b gupwnhs Wnipkp, phdhwljub
wnwppbphg' twwnphnud, Jujhnwd, Juighnud, dwgubkghnud, dwbqui, $nudnp b Eplupe:
Uwupkiunt ginh ubpuyugnighsutpp mkphwpwith, tpphdt dpnnwunujwup pthtp i, nitukh
nipnuhuwjug, dwggny Yuwd unnugnny gnnnit, wbkpbubpp Jhun  hEnpwdl G,
wnbplwlhgubpny: OCwnhlubpp Gpube b, dhuybwl jud swnlupnyjbpny, yquninubpp
Ukl ubpdwth puljnighljubp Gu: Qwnuiuip duwih k wpwowgimd E JEnd wuniy:
Swpwéws L hwdwpu wdbunip: Upgwjughtbph ubbinwpwdunid dwupbkuhtt bu
hwdwjiwlh Yhpunyny pprumnbuwlubinhg k( 1):

Ugjuwwnwph twywwnwli L niunidbwuhpty L2-h vnwppbp opowtiibpnid nwpususd
dwuptunt mbuwlutpp, pupntqugpt] mwpusdwt wpkwjutpp b opyljinhy quwhwwnby
npuug ubkpiu Jhdwlp, npp Yniubbw Jupbnp tpwbwlnipnit hbnwquyniud ppug
ywhywiunipjub b phwjut oqnugnpédws hhdtwpiinhptpp jnwsk hu:

Zknmwugnuinipjnibibpp . Juunwpgl] o Upgwpuh wwpwspnd 2009 - 2016
pYulwbtubkpht: Ppujuwbwgpt) Eup ghnnwpowyubp, nph wpnniupnid pupunbquqpk) Gup
dwuptunt mwupplkp mbkuwjubph mwpwsdwt wpbwjubpp: Poyubph mkuvwuyhtt juqup
npnotj Eup pniuwpwiinipjutt npuuwljuit npnohsttpny:

Zbnmwgnuinipjnibibiphg wwpqb] tup, np Upgupmd dwupbkuht hhdbwlwbnid
nwpwdyws L pug nuwonbpmd, wbwnwnkqpbpht, ptwlwduypbiph  dnnwlwypnud:
dtunnghwljuwt nhunmdubph hhdwb Jpw wwpqb] Eup, np dwupbuhttph wwppbkp
nbuwljutp Swnlnud, yunupbpnid B nwppip dudwbwy, jupdws nmbnuuph® éndh
dujuppuljh pupdpnipjnithg: Ujuwbtu, (Epbtughtt gnuinmid vmwpwsdws dwupkuhubph
duinjuwt nt yunuuidw thonykpp, twpuwntughth hwdbdwwn, dqdqynid k (12-25 op):
Munidtwuhpnipjniitbinhg wwpgqt) tup, np Upgwpunid vnmwpwsdus i dwupkunt
htwnlbjw nkuwlubkpp.

U. ihownunn-R. Spinosissima L.

Pupdpnipiniup 30-75 ud: Skplhlyubkpp Yinp o jud Hhyuwdl, junp wnwdbwbqp,
pudninubpp fmhwn Swslhdws tu pupuly thotipny b thohlubkpny: Ownhlubkpp dhuytwy b,
uyhunwl Jud phntwuyhunwly: Zwuntth hhywiphnudp qupwdlb E ul, pwdwlh
wunwpwdl wwnwdubpny: Skpuhfubpp dbpy Bu juwd wvnnphtt dwlibptup phplwlh
ghindwywwn: Zwunhynid tu dhohtt b Jtpht (kntughtt gnunhtbpnud, snp jwuebknpht,
whwnwnwbqpbphu(uy. 3):

U. Unpywuubh-R. Atropatana Sosn.

Pupdpnipniup dhish 1 d: Skpuplubpp S sk, a&dwdl B, pnip, ppwunngubtqn:
dwwnnuy pudyninubpp jphwn b jupd duqdgnijuuywn Eu: ©obpp vwjujuphy b, pupuly,
pintwuwyhwnwy, hhdpmd® phplwlh juwuwugws: Zhwwiuphnudp hwunitt  Jhdwlnud
qupudb-hwljwddwdl L Jupdpuymbt  tobpnyd, nminpn  pwdwljupbpphlubpny:
Stplbhyukph Gphynt dwlbpbub b Swélydws Eu juhw, pwnhpuyhtt dwqugniljubpny:
Zuunhwynd b vhohti gnuinid, snp juebkpht:

U. Uwpunljhuyh- R. sachokiana P Jarosch

Pupdpnipjniup 60-80 ud: Ownhlutpp gnittwwn Jupnwqgnuyb Eu: ®@okptt minhny b,
wunip: Skplthlutpp 5-u &b, hwqunby® 7-p: Zhywiuphnudp hwuntt Jhdwynid junonp k&,
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AJudl, ghndhjuyuwn swunulnpniuubpny: Fudwlwuptpphlutpp phijtughtt dwunwd
gtndwwyuwn ki, dwquqniubqp: Zwughynid tu uwnnpht gnund, snp qubgkphl,
plhnintbpnud:

U. Quligkgniph- R.zangezura P Jarosch

Pupdpnipniip 50-100 ud: Fudwljwupbtpphlyutpp phijtwlnid ghindwwywn G, Ggptpp®
uyhunulj-dwqUgnijuyuwn:  @obpt ninhn tu, phplwlh Yte, pintwyni, juhun
Jjuytwgwsd hhupny: Skpbhyutpp 7-u b, dwiup hwjwddwdb jud Hhyuwdl, §inpuynit
ququpny, Ukpl, gindhfubqp: Zwuntt hhywphnidp jupdhp £ @ Qwunhlubkpp uyghunwy
kU, dwtip: Zwughwynd b yipht gnunnid , dwpqugbnhutbpnid b pthnuntbpnud(uy. 4):

U. Fmiuwuukjp-R. Boissieri Crepin

Pupdpnipniip dnn 1d: Ootipp phplwlh dndws bh, pwpwl Eh, dwbp , wnwwn:
Stpuhlukph phyp hwutnmd E 5-7-h, hwun &b, pupudwuqugnijuuyun, juyb,
AJubhyuwdl, jupd upnipjudp , wnwdtwbtqp, hwqupty’ Ypjuwlh wnwduwbkqp:
Zhywiphnudp dbpl £ U hwpp: Zwuntt hhywbphnidh pudwljh wnwdhlutpp pipyus Eu
ntyh wnwye: Zwunhynd Eu Jbiphtt b dbEpdwjujut gnunhtbtpnud, pthnuntbpnid,
whwnwnwbqpbphu(uy. 2):

U. @Quuthnij-R.mollis, Smith

Pupdpnipniip  50-150 ud: Skplubkpp Ynpudmt &b, Gphnt  dwlbpbub B
duqugnijuyun, Uknwpuwudwl, Ypjuwlh gindwunngutqp: Skpbwjhgutpp fungnp tu:
Ownhlutpp dhuytwy B jud dh pwthup dhwuhtt hwdupdws thnpp quhwuhlubpnud:
Zhwuwuphnidp qugudl E, btwptgwgnij: @otipt ninhn b, pupwly: Skpbhlukph phyp 3-9-u
b Zwqunty hwinhwyynn nbuwl b, mwupwsdws t dhoht b dEiphtt gnunpubpnid,
plhninttpnud, wbnwnwhqpbpht:

U. Juhwinuljhp-R.corymbifera Borkh

Pupdpnipjniup Unnn 2 d E: Skpbhlubpt wju jud wyu swhny dwuqugnijuuyun ki,
npnig pwbwlp hwutmd E 5-7-h, gputp pjunonp kb, ddwdl, thEwnpuwwnuduwbqp,
huwqunty® Yphuulh wmnwdtwtqp, vwjujuphy gtindhlutpny: @otipp dhwntuwl b,
Jtnhwdl, snws: Zhwwiuphnudp hwpp b OQwnhlubkpp Gpup Ynpmitwygnp G,
ughinnul Juwd gnbwwn Juppugny: Zwughynd  Bu dhush  dhohti  gnumid,
whwnwnwhbqpbpht, pthninubpnud, opbph whtpht, wpnunwduwpbpnud:

Uwupkip unynpulpui («pwivs -R.canina L.)

Pupdpmipniup dnn 2 J E Uknbp jubwswgnyb E jud jupdpugnpowuyni: @okpp
huwnnijttn tu, gpdus: Ownhlubpp dhwytwl tu jud dh pwuhup' hwjwpyws thnpp
Juhwuhlutpnud, gnitbwn Juppugnyi jud uyhnwljuymt i Pudujuptpphlutpp
thbkwnpwdl B, wunupkpbjhu puthynid Bu: Zwunitt hhpyuwiphnudp Yinpuygnit £ jud
ojujwdl, hwpp, Jun jupdhp: SEpbhlutpt fhyuwdlb B, upwdwyp, unip unngubqn:
Zumunhynud  El whwnwnwbqpbpht, phnountbpnud: Uju wbuwlt mbh  qugh
wnwpwonid(uly.1):

U. Ynijp-R. klukii, Bess

Pupdpnipjniup dnwn 1 U: ©otipp dhwnbkuwly kb, puquuphy, jungnp, dwbiqunudl jud
JEnhywtdwu: Skpuhlutpp ghndwunngubqp &b, npuynit, dwquqnijuwyun:
OwnhYubtpp bpwp  Ynpnibbbtpnd Eb, uwyhunwlwymbt jud Jur Jupnpugnyie
Zumunhymd B dhtglh dhush dhohti, hwqupby® Jtphtt gnunhubkpnud, pwuppupnun
Juypbpnud, pthnuntbpnud:
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U. Jpuguljub-R. Iberica Stev

Zhyuwiphnidh  pwdwlwptpphlubpp  wunupbpdwt  sppwimid  puwthynud B
Stplhlubkph phyp hwutnud E 5-7-h, §inpuynit &b jud dduwdl, ubnudws jud jinpuyni
hhupny, unip unpnguuunuwdtwbqp: Ownhlubptt vyhnwy o jud Jupnugnyt: Zuuntt
hhywuphnidh pwdwlwpbpphlutpp npbwh G Eu phpdws, snqws, phljtwynid
gbndwwuun: Zwunhuynid Eu dhish dhohtt gnunnid, puppupnun Juypbpnid:

U. wypwwyunn-R. Purverulenta M. B.

Pupdpnipjniup 0,1-1 U: OwnhYubkpp dhuwyuwly bh, hwqupby® 2-3-wlwb, dwinp,
Jupnpugnyl, jupd Ynpniuutpny: Zwunit hhywtphnudp d&dudl E jud gunudl, updhp,
sputhynn pumdujupkpphlutpny: Skpbhjutpp dwbp B, jinpuddudl jud hwjuddudl,
7 (9) -11 hwwn: Zwmunhwynid Eu dhtish thohtt gninnud, puppupnun jutgkpht:

U. Ujniuhph- R.sjuniki Jarosch

Puipdpnmipiniup 50-70 ud: Skpuhlubkpp dwup Gu, 7, hwqunby® 5 hwn, L hyuwdlihg
Uhtsh hwjwdduwadl, tpynt Ynnuhg k) gindhjuyun, ontph nignnipjudp’ junpynipnpr:
®otipp Ytn b, hhdpnid® jwjtwgws, dwup thobph htn jowep: Ownhlyubpp dwip G,
uyhinnuly: Zwuntt Jhwlnid hhyywuphnidp Jupdhp b sputhynn pudwljuptpphyjutpny:
Stplhyubpt niukl 1, 2-1,8(2) ud Epupnipni: Zuinunid Bu hwpwduyht poppwtiitpnid,
Uhohti gnuinid, nwthwunwbuyght jwugkpht:

U. hupympplppwuih-R. Centifolia L.

Pupdpmipniup 0,5-1 U Zhwwbphnudp dJwdl E, uwnbphp: SEpbhyubph uwnnpht
duljiptup dbpy E jud ghndwyuwn: @obpp jungnp L, wdnip, pugh wyn, gninkph Ypu
wnljw kit wybh dwbp junqubtbp: Puquugynid Eu Jhghnwnpy] dwbwwuphny:
Ouwnhlutpp juntwphywsé b, funonp, (hwpkppehl, Juppugnyt: Zwinhynd Bu dhuygh
Wwlnipjut dke: Niuh puquuphy unpunbp:

U. Uwppuh-R.marschalliana D. Sosn

Stpuhlutpp hwjwddwal tu, pjunp, Ypjuulh wnwdbwbqp: Fudwuluptpphljutph
huwwnJwsubtpp ukn G Zwughynd Gu  dhtgh dhohtt  gnuud, pipubph  Jpu,
wlwnwnwbqpbpht:

U. wppplkombmlui-R. Azerbaidschanica  Novo-Pokr. ef Rzazade

Pupdpmipiniup 15-25ud: hhywbphnuwip dkpl £ b hwppe: SEpbhyukpp 5-7-u &b, poip,
hwdwpyu Yinpuynit, hwljwddwdl, npnug tphnt dwlbptutbpt k) dwsldws Eu puhnn
gindhlutpny: Skpuhlubpp gqbndwpwpphswbqp bt Zwinhynd Bu dhohti gnunid,
duypninubipnid:

s i
B -

g
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U4.3 U thounwwn-R. Spinosissima L. Ly.4 U. Quigkgniph- R.zangezura P Jarosch
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~131~

N U. Uwipouwyh-R . marschalliana D. Sosn

0 U. wnppplkowmbmljub-R. AzeSbaidschanica
Novo-Pokr. Et Rzazade

< U. thownunn-R. Spinosissima L

2 U. Uwfunljhuypr- R. sachokiana P Jarosch
@ U. Quigkqniph- R.zangezura P Jarosch
A U. Fnrwuukyh-R. Boissieri Crepin



Q222222 2L2677 q?? Vyénvie 3anucku Proceedings

Ujuyhuny, LZ2-h mwpwspnid dbp Ynnuhg hujntwpbpqus dwupkuhubph mbuwljubph
pwiwlp juqunud G 10 —-hg wydkjh b dkp hbnwgnunipnibubpp JEpotwljut sk nu
Yypku pwpnibmjuljut punyp:

Gpuljwbnipinth
1. L. 9. Zupnipniiyub, U.L. Zupnipniyui, L. . bupugbpwt, Upgujuh $input,
Zwnnp I, Gplwd, 2007. ke 8-10
2. Tniljuyut @ k., Pnidmud ginupniyubpnyd, Gplhwi, 1992.
3. B. C. HoBukoB, H.A. I'ysaHOB, ATiac onpeaenuresb AMKopactyiue pactenus, Mocksa 2008
4. I'pocreiim A.A., ®nopa Kaskaza, 1-3 1. baky, 1940-1945.

Stintiinyeymuubin hinhuwljh yuruht.
Upuhnu Zuynpjut - .q.p., UpNZ Gkttuwpwinipjutt wdphnith pngkun
e-mail: armidahakobyan_ I@mail ru

Snrpwop nwugpnieywy E ipw uwnpl] udpwgpuljws §niighwh winud, §.q.q., 9.S.Zujpuygtunywubp:
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VS -636.2 Surnjupupnionyaynié

UPUTBULREUL Lk QEMUES 8BErD 20 EeECP 2ZUUEBUUSUUUL
QLUZUSNPUC LELUSPL NULULUNDE 2ZULIUMNESNRE3UL
NMUSUULLENRU

Ubjpub CUZLULQUL3UL, Linyw UU3UL

Lubmyp  puplp- gl Jplpwungymé,  (wlmagha,  wpyni@uplpalod mbjuann g, Jupbahi
qnpowhg, dunwbquiliutinieinié, qhgnumm,  JOpmpomwppordioré  phpnGaidnienié
Kniouesvie cnoga - nopooa, npooyKmusHocms, 1aKMayus, nPOMbIUIEHHAS MEXHON02Us ,KOIPPuYyUeHm MOIOUHOCMU,
HACIe0CMEEHHOCMY, 3U20md, B0CNPOU3EOOUMENbHAS CHOCOOHOCD.
Key words - breed. production. laktation, industrial technology, coefficient of  milk, heredity, zygote, the abiity of
reproduction
C. Hlaxuaszapan, JI.Acpan

CPABHHTEJIPHAA OIIEHKA TEJIOK JI’KEPCEHCKOH H CHMMEHTAJIbCKOH ITIOPO/ B
YCIIOBHAX HAI'OPHO- KAPABAXCKOH PECITYBJIHKH

B cpaBHUTeNbHOM  acmekTe H3YYEeHBl DPOCT, Pa3BUTHE MOJOJHSIKA YKa3aHHBIX  MOPOJ TMOJIYYEHHOTO B
HOBBIX MPUPOJAHOKIUMATHUECKHX YCJIOBUSAX, IO  BO3POCTHBIM  IEPUOJIAM,0T POXKIEHHUS O OIIOJOTBOPHOIO
oceMeHeHUs. Bo Bce BO3paCTHBIE MEPUOBI TEIKH CEMMEHTAIBCKON MOPOJIbl 0 MHTEHCUBHOCTH POCTa MPEBOCXOANIH
Joxepceickolt Ha 18.8 —44.%.

JKMBOTHBIE J)KEPCEHCKON TOPOJBI, JOCTHINIM (DH3MOJIOTMYECKOW M XO3sICTBEHHOW 3penoctu B Bo3pacte 20,5
MecsIeB NpoTuB 21 Mecslla y CHMMEHTAlOB, IIPH >KUBOM BECE COOTBETCTBEHHO - Ha 320 m 455 kr.

[To MONMOYHOI TPOAYKTHBHOCTH U XUPHOCTH MOJIOKAa B TEPBEIX JIBYX JIAKTAIUAX, KOPOBHl MPUBO3HBIX IOPOJ
TaKXKE XapaKTePU30BAINCH OJM3KAMH IOKA3aTesIMH B COOTBETCTBHHM C HMX CTaHAApTaMH MEPBOTO KIiacca.

[To xauecTBY MOJIOYHOTO KUpPA KUBOTHBIE [KEPCEUCKON MOPOIBI NPEBOCXOAMIN cUMMEHTaNoB Ha 40 %-0B .

He ucximodero, 4To mpu ONArompHATHBIX YCIOBUSX KOPMIICHHS U COAEPIKaHUS, ,)KUBOTHBIC OOCHX IIOPOJ MOTYT
MPOSIBUTH O0Jiee BBICOKYIO NMPOIYKTUBHOCTH , 00YCIOBICHHONW HACIIEACTBEHHOCTBIO.

S. Shahnazaryan L. Asryan
THE COMPARATIVE EVALUATION OF THE JERSEY AND THE SIMMENTAL CATTLE BREEDS
IN THE CONDITIONS OF THE NKR

The growth and development of the offsprings of the pointed breeds which were created in the new natural
climatic conditions were studied in comparative aspects due to age periods ;from birth to the impregnation with
the semen In all age periods the Simmental breeds cattle surpassed the Jersey breeds due to the intensiviti of
growth by 18,8 % - 44 %.

The Jersey breeds cattle reached physiological maturity at the age of 20,5 months compared with the 21
months of the Simmental breeds,with live bodyweight of 320 kg and 455 kg accordingly.

Due to the milk productivity and milk butterfat of the first two lactations the cattle of the imported breeds
were also characterized by close indicators in accordance with the stendards..

Swhpmqmdwph  plpling  Junnuwpgwo hlnwgningaimbaliph  wpymépalpp,  uplijh o hwégly  uyb
lgnuriignippyuié , np bypnupadioe dwqnid” mbligng  lippdwo olpuljmt L uhdlippuyy glinliph whwunibalipp
pduguwjupdligdw  wonidny, plivhu  qubynnd G4 fagwgdwé thngnnl, ppulnplng wah , qupquigluré
Uplinumynygyus dhunfnpilwné wenidny oo glinlinh handwp vwhdwbdo o vinwbmupmnélpha Unm
gniguraifip alin:

Uhwdunlwbwly sh pugumnnl, np - jhapdlp  Ghpalpdwd L phadph Gnpday araogdwbalpnd, poaép
gnigupliplitt wilijh pupdn dplpuumgngenil, auydwbuannpdod dunmbquilibngayundp:

Uptpuwungnipymup b djnu munbuwiuwputaug  hwnlnigmiaubpp  gyninununbuwljug
qGunwuhuph  dnn  dlwdnpdnud G0 dunwuquiwunypyut b GGpuwipdwt ne Jubudph
yuydwuvliph  hpdwy  Jpw, gpwbg wihwnuuwy  qupqugdwy  wpngbumd:  Ushwnwljuy
qupqugnidp  pungpnud £ pninp thnthnjunigymiaabipp, npnup wbnh 6o mubimd  opquuhqunud
ujuwd qhgnunuygh wnwewgnidhg , thosh Jhunwom Gyuuph Jbpep:

Ugwubwpnionypymup  hwdwpdmd gymiquntnbivnipyut  qquudnp §ymintiphg  dbyp, nph
nbluwuwpuwp  phop 2014 . hwipuybnmpyut  wqquyhtt  Jhdwugpujuy  Jupsnipyut
njuubpny, qniquntntiungyut hwdwjuwet  wpnuwgpoupmd quqdtyp E 51,8 % (2):
Utwutwpnidonpyut  wowgwwwp  §np hwdwpdnid © nwduwpuwpnidonigniup, npht pudhu k
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pajumd  hwipwutivmpyuy  wdpnne Juph wpnumgpnigymigp b duph  wpnumpnipyuwy 2nipg 40
%

Swipwubnnigniunid - npuiv. yuwuwght L hodwpdnd {nduuyywa qnpp  glinp, nphu - pudha
L pufunid  wwduph panhwunip  guwpwawlh 97 %-p: 2014, nfuulipn UGy §ndh  Jdhoht
nuwpijuwt Jupuwndnipimup Juqdbp L 1940 §q: Uupnipwn, dplipundnipyuy pdud dwljupnulp
sh upnn purJuipnuntip dnnndprufus manbumpywy hwpwdmu wwhwueublpp , nunh  whwnp L anp
ninhubip  thunplip’ nnjuo whwuiwpnionpyut  dplipwnynipyut pupdpugdwup, npnughg
wnwli Juplnp @pwawlnt pymia miuh ginh 6hpn punpnipyniup:

Uduwunuu@  hwwnuahyubipp  ,npnugnd quuhwndnid G glintipp hwdwpynd  Go
Juipuuwinynipymup, duwringnieyniup,yipmupnwnpuljuy punmiawlnipymun, husutiu uwl
whwnwuhnyeynmup wpyniswpbpujwt nbjuuninghugh wuydwiobphy:

Utwubvwpnidonypyut  htnbtuhjugdwt  htim Juwduwo  glinbph uurndundp

wwhwogulipp pwpdpwuntd 6o npyliv wpnunpmipyuy  dhgngh: Uyu wonidnd  ghnwljut
nuunidawuppneymu@tiph  opyiinn G dwnuylyy 2011e. Ywihuyhg “bpipdwo b hwipwulinngeyuy
Uutipwh  ppowth  Unpugninh UNL  »Upd-Ugpne-h - vnhdwght ipduwynid mbnuiljuyJuod
updbypuw; U obipuly glintiph  Gppuoulipp:  NMuumdwuhpdt b unp puwl hdwymuu
uuydwyubpnud unwig  ghdwyuwdupdigduwg twutwlug wipryniupubipp, Juetuyht
Uplpwundnipjut gnigwuhpalipp  wewehtt L Gpgpnpny  wijnwghwabipnd, htswliv dwl nbnnd
unwguwo  ublipinh  wéh, qupquguwu phuwdhuwy, ufjuwd dudwo ophg  Uhuglh wmwohu
pinuuwdnpdwt  hwuwlp: Qunhwunip wedwdp 0p 6o dmodby 190 giniju Gphugubip, wyn pynid
100 qniju obipubj L 90" uhdbupuw] glntiph:

Gl hwpdh swnuliup, np uhdbupu] ginh vwhdwiwthwl pYnd wpnwnpnnubp swuhunod
oqunuugnpoylip G dwpgh »pnippuni« mnhduwghtt munbunipymund b juyt mwpuonid sGu uinmghy,
www  gbpipduwo funidpp, dwppuglin Gphaetbtiph wenidnd, Juiptith £ hwdwply winwehup: Uyu  glinp
uyuwnuund o junpnp glinliph pwppht U muph  Jupbiuwduaghtt niqgnnieymie @ <nppiph §hungwoh
quuquop ouJwo dudwuwl Juqunid £ 36-45 jq, Undtiphup” 550-650 jq, gnitiphup ™ 900-1100 Gq
(1): Stinh vnwanuwnnp pun Juptuyhtt Upinwmnynypyut , juqunid t 1-ht julnughugnd 2700 4q,
3-pp U puwpdp  puuughwibpmd® 3500 Uq, jnquyunigeymap” 3,8 % (3) :

bul] obipulj gnh ninnnipjudp  Gphueuliph wrwohtt  Junidpp 100 qiuh hwpdny dGnp Lk
plipdtip 2009 p. LNX Yninuuwuwpupnipyuy nndhg b GGunpnuwgdty Uufiipwuh  ppowuh
ylviquinh« nmnhdwljuywy ORCQ-mud : Uyt muh wiqihwluwy dwqnid, hwdwpdnd £ qnin
Qupuughtt  nnpnipyuu gln, punpugpynd £t wpuwphh dwuwywnwpnd Quph pwpdp
minuyunipyudp odnJuwd ghn: <nppbiph  iunwih quuquop 0uduwo dudwuwl] Juquly E 18-22
q, hwum@ Undliphup’ 360-400 4q, gnijiphip - 600-700 Gq (1): Quptuwyht dplipumnynipyut  wnweht
nuuh unwanupnp uqunmd £ 3000-hg - 3600 {q, jniuyunigynitp * 5% (3): Swpdh wntbiing, np
upJuo ghntiph wbpfpnuidp LN, hwipwwbnngmu  Juuwpdb] E Jipght wiwphuliph  pupugpnid
( 2009-2011ppR.), upwug nunfivwiuuwpwuwlwy  wewudvwhwnlnigymuubph b
q1hdwyurupdtigdw punmuwnipmutiph  nundbwuhpnieynmup unp puwl hdwywluh
wuydwuvipnd, muh npnpulh mbuvwlwa b wpoiuhl bywoongeni:

UhipgpJuo Gphugubiph ohup Gplnt gintiph dnun hhdawljwanud Junwndby £ 20125.
thtimpup-dwpun - wdhutbipht:

Swdwidwinyeyut ujqgpmupny Gpgnt gintiph hupdny pawnpdt) Go 15-wuwy qniju tq hnpelin b 12-
wlwy  qniju woweuwoht ndtp:nppiiph wemidnd nuniduwuppdti] 6o 4pwug  wéh, qupqugduy
nhuwdhjwt wjuuwo 0tunywu ophg b pwpmibwlyty vhugh wewohtt  phindouwdnpdwy  hwuwlp,
nunbunipymiund punpmaduo Jhpuwpdwt m wquwhJuwoph wuydwaubpnd, npnug  wprymuplipp
qlintinuwo Gu phd 1 U 2 wynuwlubpnid:

UGh hunbuuhdnigyniap hnpduwfuy Jianuwohatiph dnn numduwuhpdty G0 hwdwdugt hbnlyug
pwuwdlh’ D= WI1-W2

t2-t1
Yuieh jninuunieymup npnpby £ pedught dbpnnm, pun Sppbph:
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Unnuuwl 1
Uwnnuptbiph Yhunwih quwiqduwoh phuwdhiwy
hunwuhul tunwuh huwuwlp (ardhu) bunwuh
Stunp | ph Rhp | quuguwop quiuguon
(qIntu) ouJuo 6 12 18 plinUuwdnpdw
dudwuwl]  [q) dudwuwl (4q)
Qlinuly 15 18 12 136 285 320
wu 2
Uhutip 15 38 17 276 405 455
w| 5
Unnuuwly 2

Uwunuiph wdéh  hunbuuhmpjuwt  ghuwdhijod
pun  huuwljuyht  opowtaliph

huwruwaljp (wdhu)
Stnp
0-6 6-12 12-18
Qbipulyjwu 577,8 411,1 4944
Uhubaew 761,1 561,1 716,6

buswliu gnyg G muwjhu phy 1 b 2 wynuwuliph nfjunulipp Jwunnupabph dnn wdbijh pupén
uhoht opwljwu purpwdhp * Gpynt glintiph hupdnd wpdwuwgpytip 6o 0-hg 6 wduwljwy hwuwnid,
ququbny 9tpubjwt glinh Unn' 577,8 qpund,hulj uhdbitpuih’ 761,1 qpud: Swdbdwnwpwn wbijh guon
htntituhynipywt wd uungtiy £ 6-hg 12 wduwuwy hwuwlnid b Juquli] £ hodwyguonoujuwawpon
411,1 L 561,1 gpud: dpghtu wdtituyt huJugwiuwneyudp guydwiadnpduo £ apwand, np apquo
huwuwinid Jipwpwduhg hwodb) 6o Jupuughu §Gpbpp, hul dwpunnqujuy opquuttinp, hunjuugtiu
twuwunwdnpuulipp , wuuywd dwlupnuling qupquqguo G bnh_ punm@bime b pupdép
wunhdwuh dwputijnt o puwbwlih §nughwn b hynyeu h Glintip: SGnwque hwuwlugh@ gpewtabpnd ugn
pwgp hwdbdwnwpwn (pugyb) b juqdty 12-18 wdunid 494 L 717 gpud: Swdbdwnwpwn 9bipubju@
glinh dwunnuipubipp wybih Junuwhwu Gu GnbGp:Unwoht pind@udnpdwy hwuwlp  pwtg dnn
ququliy £t 615 op, hul updbupuih dnn® 630 op: Uhohtt opuluy pupwdp 18 wduhg dhush
plinduudnpldw howwlp hwdwwuunwujuwowpuwnp quqdbip 467 L 555 qpud: Cunhwinip wndundp
pninp hwuwluyht ppewutlipnid uhdbupu) ginh ywwunnupubipp wéh hunbuuhdnipyudp qipuquiughi
bu  obpuljwt giinhY, mwwnmwunduipp uqdbing 18,8% -hg — 44,9% : b nw puwluwy Jupbh k
hwdwnply, pwth np vhdivpuw) gint muh Jupiwduwhtt nignnipymu, gpu Unnn hwonn  bQ
hudwlgynid Jupeiught U duughtt  dpbpundnieniup :

UoJquwd nuunidawuphpnipymioubipht  qniquhie Quunwpdlip Ga hGnwgnunigymaubp - abppduo
tiphueulipnh Juptuyht dplipumnynipyut ninnnipyuidp . weweht b Gpijpnpn jwfnuwghwibtipnid,  npnug
wpryniupublipp qGnbnJuo G phy 3 wynuwlnid:

Unyniuwl 3
Qtpuljwh L uhdliupury glintiph Jupuuyht dptipuwndniypeyniup.

qUunwap quipuuyh
I qulnwughw I (uluughu quuqquop | @ gnpowlihg
. =3 (49 4q)
8 = o} = — ~
T 12E|Es | £ 2|E |28 |22
ué" 5 %‘g i S E“? gv =] = =1 =
SE | E 2E |Eo |EE2 |7 |52 |2 |2 |2 | £
== 5 = © 5= g5 — o= & S = —_ —
= cH = — B o, = QB — — — —
= g = = = 5 S
s =E | Bg |85 |22 | BE
] 5 5 58 | 3 = 3 a
s T = =T = = =
= g g
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Qlipuliy 12 300 5,5 165 325 5,3 172 3 3 8 8
wl 0 0 2 60 | 80 | 33 | 55
Uhutia 12 280 | 42 117 300 41 123 5 5 5 5
puw| 0 6 0 00 | 50 | 60 | 36

Unwohtt OGpinmt  juunmughwubph wpynmiopubipnd Jupuwundnigyniup Gplnt gintiph unwn
punipuqpyt] £ pwig vumndudp vwhdwifuwoe vinwunupnubpht dnn gniguuhyalipnd: Juptuyninh
punhwunip pwuwlh wmmidnd  obpubjwt glinh Undtpp wewohtt L Gpipnpn  (witiuwghwabinh
wpryniupublipny qUpuquiugl] 6o vhdbupuht’ hwdwwuwunwujpwowpwnp 40,3 U 40 %-nd: bul
qupuuwht gnpowlgh wenidny , 100 {q fhunuwih quuquoh hwpdnd qliputjw gtinh Gndtipp wewoht
ounid wdtp Go 833 Gq Juwpe, Gpipnppmud” 855 Uq : Updbupw) glnh dnnn wyn gniguwuhyp
hurdwwuinwufuwtwpun Juqdbp 560 L 536 g :

uhpypJuwo ginlinh dnin npnpwljh thwppipnigymuulin G wfundby juuuwo unp puwl) hdugwljuot
wyuydwuvipnd  hwpdwpJuwoniyeyuy  hiin:

Uhubtpur giinh §Gunwuhubpp punipuqndt) Gu hwiughun puadnpnigyudp, dbipiuwyuwloy  fphu
onin punbiugdudp:  Puwguuuwluwy  [nnda wyt L, np  mubuwng utio  bunwiuh
quuquo,ndjupuwiunid G puyli, wpymupnid vnwund G Jipplip,ninhp nwnd Jumnipyug b
pupwjuught wpngtuubiph, npnup U n Gu wauphudnd: Uyu glinh wiwumaubpp pun qquyma Gu
whpnujuqung hhJuunnpyuy wuindwdp: <hdwinnieyuwy Ypwitlpp pny; Gu wpnwhugudnod,
nlinhp nwny wpngbuh unpugdwa b owup  hGnbwupubinh:

Qtipujw@ glinh  wiwuniwubpp punipugpdnud G4 swp pawdnpnipyudp, nddunp Gu hwpdwpdnod
Ubptuwyuwluwy  phu:

Upnunuwduypiph  puguuynipyut wundwny, nanbuneynmund [hpoefnd t - dunipuyghu
uwhduop, Jipwpwduh Jummigduopnid pungpibing hpdtwuwond mbinmd  wpnumpduo Ghptp,
npnup npufuljuwt wmidnd unpdw] dwiupnulh Jpue 56 qunadnud:

Gnuwiwinieniu

l.Uwupquuu (. 0. L miphpalin «Swuwpwpnionyginmuy, Gplww 2012 .

2. INX Jhswljugpniput tnwwplighpp .2014 .
3. {pwhwtq »Juptwnn b Jupiwduwnn nwduph pnahnwdnpdwy «. Gplwy
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Stintiinyeymutbin hinhtwljh Juruht.

Ubput Cwhtiwquput- q.q.p., Utwubwpnibwljut pdoynipnit b whwubwpnidnipyut
wdphnb, ZUUZ Unbthwbwlpnh dwubwgnin

[nu Uupjut - Uhwubwpniswlut pdoiynmipnit b whwubwpnisnipjutt wdphnth
nuuwjunuy, ZUUZ Untthwbwulipnh duubwgnin
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Snipuop nwuigpnipywd E ipwpuwdnpl) udpugpuljw §njighwh wanwd, §.q.0., <4.S.Zwypuy njubp:
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282577 1+612 Ykhuwphuhw

CULUTUNSP SUNMUOYUONRESNRLLE USEOULUYESLS LUNULP

ALUY2N1h(e3UL CrauuahruU
Uublbjgu 2r'heM130L

Pwluyh punkp ' rwpwpuypl phuwpbn,plunpl, hhykpg hhEdhly pinkpu ' Fopnikih gnpéwlhg, quibqyush
pinkpu dwupdih, nhwupknpl pup, bkppnuyuwnpw " Eppludibph
pappnpni,gholpuidhgnient i, pwwnwlEpniping i,qyningniphw, gynihndkunp

Korrogessie coBa: caxapHbIH guaber, HHCYJIHH, HHAEKC THIIEPIIIHKEMHH — Kod@@uuueHT boxysHa, HHAEKC MacChl
Tena, JHA0eTHYECKad CTOI4, He@pomaTHd - BOCIHAJIEHHE IMOYeK, HHKTYPHA, UYPEBOYTOJHE,
IVIIOKO3aYPHA, ITIOKOMETP.

Keywords: diabetes, insulin, hyperglycemic index — Baudouin’s factor, BMI (body mass index), diabetic foot,
nephropathy - kidney inflammation, nocturia, gluttony, glucometer.

A. I'puropau
PacnpocrpaneaHocrs caxapHoro grabera cpegu HaceseHns ropoga CremaHakepra
B pabore mpezcrasieHsI pe3yJIbTaThl HCCAEZOBAHHA JHAOET DACKPHIBAIOIJHX IIOKA3aTEACH MOYH H KPOBH
(cozepsxaHme ITFOKO3BI B MOY€E - MMOJ, TECT HA TOJEPAHTHOCTH IVIFOKO3BI, THIIO- H IHIIEPITIHKEMHYECKHE HHIEKC,
HHZEKC MacCHI TeJ1a) Cpegn HaceaeHHa ropoja CrenaHaxepra.
bBbrro BeLgBIEHO, YTO CcpejH GOJIBHBIX HHCYJIHH HE3aBHCHMBIM JHA0€TOM HHAEKC THIIEPITHKEMHH H HHIEKC
MAacChI TeJIa BBIIIe HOPMBI.
A. Grigoryan
The prevalence of diabetes among the population of Stepanakert
In this work are presented the results of diabetes revealing indicators of urine and blood (glucose in urine - mm/J,
glucose tolerance test, hypo- and hyperglycemic index, body mass index) among the population of Stepanakert.
It was found that among the patients with insulin-independent diabetes the hyperglycemia index and BMI
(body mass index) are above the norm.

Uppruninwilipnid bkphuyugyws ki p. Unkhubwmfbpnp plulpsibph sowpwupwpnnp puguhuwynng dkgh b
wywl gniguilippblph(qyniyngh wwpnibwlnipinil ' Uuny/),qniingh djunndwdp ninEpuwinnniyeyu i
thnpd, A bp b AhwyngiphEUpl pankpu, vupdih qubgyusughl pinkpu) wpynibpbbpn: Fuguhuyunyly Enp
phunypl ns jupyuy pwpwpwpnnh dnn hhwybpgphbuhlh Jupdiah queyusuyhi pankpup Gnpduyhg
pupdp ki:

Ushuwtnwiipp thpqws E nuph wdkbwwnwpwsjus hhywunnipjniuutpnhg
Ubkyht swpwpwhinht (nhwpkn) b wyt pmguhwyjnnng npny gnigwihoubph
nruntdbwuhpnipjuip:

Unjtdptph 14-t wdpnne woluwuphnid toynid b npybu gwpwpuwihtt phwpbnph phd
wuwjpwph op:

“hwpbnh junphpyuthy® juwniyn onp:

Unnnowyuwhnipjutt hwmdwohuwphwihtt juquuljipynipjut wingud tpyphbph wdkh
wnwnh wnwd kbt Yhwpbnh nbd ywuwpuph hwdwoppwuphwjhtt opp: Opdw junphnipnph £
pupdpwgubk] hpwqbkiuwoénipiniip hhywinmipjut dwuht: Yhwpbinh nbd wuwypwph
hwdwoliwuphwihtt opp hwuwnmwwnyk] E thwpbknh hwdwopiwphwihtt $nkpughwh b
Unnnowwuwhnipjutt hwdwopowphwiht juquulbpynipjutt Ynndhg: Uji toynid L
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dpkntphl Fwtinhugh stutywt opp, ny 1922 pyuwlwuht hp qonpépulkp Qupq FEkunh
htn YJdowljwtt phipwjuwnwupnid niubguy htuniyhh  hwyntwpbpdwt  hwupgnid.
ntnuuhong, nph oqunipjuldp wr wjuop hweonnynid t dhjhnbwdnp dwppjuig Yjup
thpl by Cwpwpujhtt nhwpbkwnp (diabetes mellitus)dupnynipjwup hwjnuh E onipg
3000 wmwph,wju hhwunnipjutt dwuhtt twpwgpnipnibip jub nbn 6-pp nuphg,
uwjuyt ppu Wuwnmdwnubkph pojnp dwbpudwutnipjnitiuibpp gin wthwyn Eu tnyuhuy
wjdd: Fwnt ntth hmbwlwb swgnid® tpwbwlnid k «<his-np pwth hnunid»: Cwpwpuwyht
nhwpbnh dwuht ginbhu hwjnuh E Enkp hnygl, shttwgh b hondbwgh pdholutpht,npnig
tjupugpuudp vh junwdp hhyuugubph unn dkqp Enky £ pungp: Ujuntnhg b dwgkp L
owpwpwinnh wjuwinidp® diabetus-hnuniu, melitus-pwungp, wyjuhtipi pungpwhnunipjnii:
“hwpbiwnp ynipwthnjpwbwlniput luwhuindwt hhywunnipnit | nph
uljqpuunyuindwnp opquthqunid httuniyhth prwpwpdws wpnwngpnipniut £ Puuniyh
wpununpmud £ Eipwunwdnpuwhtt gindp: Uju htwpwynpmipnit £ unbndnud, np
wpjull Ukp bnws  pwpwpp  ympugyh pehgubkph Ynnuhg: Ujuop wpnkt jupkih wuky
Eyhpidhw(hwdwdwpwluyht) hwdwpynn hhywunnipniu k:
ZEnugnuum pjuh dkpnnutpp, gouwhwnnidp b hwpynudpe

Utp Ynnuhg  htwwgnufty & nwpplp wnwphpughte judptph dwppiutg, hnh
Jutwbg dkqp b wpyniup:

Uhtuuwphdhujut wbwihgh wjujubpp Yhthjujwt wpdtp mbbkbwnt hwudwp
wlwihqh Eupwplynn  Wmpbpp' diqp b wpmbp  Jbpgty) b npnpwlh wwhwbgbbph
hwdwdwj: ZEnmwgnuyk) E wowynunyub dkqp:

Zuupnidp uunwpyk) ksnp, dwpnip, puthwuighl wyuljju wdwbibkpnud: Udwth Jpu
oyl £ hbwmwgnuynnh  wbnil, wqqutnitp b wmwphpp: Swpwpwjunh whinnpnynidp
U1huhyuljut jEuwphdhugh hwdwp dbé wuwnmwupwbwnynipinit k, puth nnp

nljw) hhpwunmipnitip  nith ny dhuju pdojulut, iy  bwb
nunbuwjul, unghwjwlju tpwbwlnipjni:

Cun ghnwlut qpujuinipjut wfjujutph qpoijnquyh npnodwt  pugupduly
Swiwsudnipjut yuwndwnp juydus E ndju) hhjuiunnipjudp nunwwnn dwupnljuig
pYuwpwiwlh dkdwgdwt htwn: Niunh qninquyh pwuwlnipniup Jupbih E npnobky
htywybu unwughntwp, wynihlhuthjuuy, wbybu f nbuhtt yuydwiutbpnud, pwth np
wnwig wjn nbknbjuunynipjut hhwunubph hwdwp nddup £ &bk vbbigulupgp,
dhaghjujut swupwpkpudwsénipiniip, htunihth b niphp pwpwp hotgunn dhongutph
ogunugnpénidp: Yupkih E wuby bp pdholp twl Fnip Ep:Gkttuwphdhwljubt wbwhqubpp
npulp quydwbwynpdws k upw £hon juwnwpnidhg, swthhs wdwubntuh dwppnipiniihg,
juwunwpdwt  &yqpuinipiniihg, oquwgnpéynn  uwppbiph  npwlhg, phwlwnhdukph
dwppnipjniihg, wolnwwnnnubph npuljuynpnidhg b wy:

Phuph  pugwpdwl  wbwlimpmip L UL Swwny  Juwwpyng
hEwnwgnunmipniutipp tywunkghtt wpywt dke qpninquyh npnodwt hwdwp wnwppkp
wnhuh pupy vuppuwynpmdubph b dbkpngutph vnbnsdwip b dpwljdwtn:

Utkgmud qpniljngh npnonidp

Qniyngh wwupnitwlnipiniup dbkqnid npnoyk) £ mbkun-tphqutph dhongny,twpimytiu
Ukqh dbke punuus mbuwn-tphgh gnyup hwdbdwnting yuwnlbpjws hupkpuynpldu
Jpw uwiunnuih hbwn :bugpwtt Jqurn E gnitwdnpnudp ,uyupwtt pwpdp E qpniljngh
wupnibwlmpniup dkqnud:
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Utgqnud  gpniyngh  wwpnibwlmpmnitp npnpkyp  Lup twb  dEhugh-Unpujkunp
Enutwlyny[6]

Qynngnopuhnuquyh Wlipnn: Upjwi Uk qpnijngh puwbwlnipjniup npnoyty E wdbivw
Utio mwpwond nitkgnn qpnilngnopuhnuqu $indbtunught dbennny: Utennyp hhdudwo L
qUnijopuhnwiquyht piwlighuyh Jnw

QGminqu + H,O + O, <-SUHMRIIRE S o iminuwpepm + 2H,0,

Qjnijngnopuhnuquijh wqpbgnipjudp wewewund £ hurdwndlp puwawnigjudp opuoth
ujtinpopuhn’ H,O,, pwtwlnipyniup ninhn hwdbdwnwljuy E npnpynn qyniingh futnnigjwun:

Unwdwugus HyOsp 4-wdhundbitugnuh b $tiunth hkn wpwewgunid b phunthtiught
ubinl,nph wpdtpp npnoyky E dnunnkjEljnpnlninphutwnpny:

Upjut dke qpningh npnomup qpniyndtnphl dkpnnny

Qpniyndtnphyy dbEpngp wwhu b gnbliptn pyuyhtt wwunwulwt  gqpniyngh
dujuppuljh dwup

Snipwpwsinip qpnindbnp niuth hpkt hwwnnitl] wbkun Ephqubpphtnbwpwup dknp
pEipbind uwwppp ,wthpwdbton t twpwwbu nst] hknwquynid wnbkuwn -kphqubkp
hwjpuyptint jnunhpp: 8nipwpwtynip dwpy hupt E ptinpnid hwpdwp dkpngp: Ukgniud
qpniyngp npnonn mbuwn-tphqubpp wybkjh kdwt kb b htown G oqunuagnpdynd:

Qyniyngh  dwuppuih  npnodwt dudwbwlulhg uwppbpp niukut dh  owipp
wnwybnipiniutbp ' thopp suhbp,wpwg wohiwnwup GYpy-1p), sfu wthpwdbonnipni
wpynibp  dwppbnuwput uphip qupnn bojhulp pwwn thopp,  Bjkljupnbwgh
hhonnnipntt, npwutn wjunduwn Yhpwyny qpubgynd i twjulhhtt  swihnwdubph
wnjuubpp b npnonud Eu qhjkdhwit Ynulpbn dudwtwljuhwnydwsh hwdwp: Gnnipinia
nitiklt tnythul “unung, gqpniyndtinpbp nbkunnnipjut pughptbp niikgnn swpwpuh
nhwpbnh Sdwipmpyutt wunhdwip wwppbpulbnt hwdwp hhdp Eup pugnib
qpulijmunipjut ke pinnitdwé wunhdwutbpp'

w/phpl wunhgwl' -hhuybpghjEthw

- wunph < 8,0 Uuny/|
p/Uhohtt wmunh&wl -hhuybpgihyidhw
-wbnph/énd/ < 14,0 Udn/|
-jtwinnwghnng
-nhnhun/nbunnnipjut jud tkbpnyuwnhw Eplpnpn vnunhw
-whghnyuwwnhw/winpiutph hhwunnipmni/
q/swlip wunh&wl -pupdp b hwununnnih hhuykpghiedhw
-6nu >14ddny/|
-qniyngniphw
-ytwnnwghnng

zhygtip b bhwynghlytdply Ynph junnignudp

Cwpwpuwyht nhwpkun whinnpnobnt hwdwp  juuwpdl)] £ owpwpught
dwpwpknitjwénipjut thnpd b junmigyt) E hhybkpqhjidphl b hhuynghjidhly §np jud
Ponmtuh gnpswyhg: Ynpp pumpwqgpdt) £ hhwbpgqhytdhly huntpuh dhongny, npt
hptuhg ubpyujuginid E 30 Jud 60 pnwybk htwnn wpub dbky qpniyngh junnipjub
wnwybjugnytt  suhh hwpwpbpnipniip pungus duwwdwbtwl npnodwsd qpnilngh
hunnipyjutp: Lnpduynid wyy gnpdwljhgp swkwp L pupdn (huh 1,7-hg:

Uwpduh dwuuuygh hunkpuh® Yq/ud? npnonudp

Uwputh quiquéh hugkpuh gmguithpubkp
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Uwputh quiiqush huntpuh jg/l2 Fumpwghpp
18,5 b gudp Uwpdih quiqush wuljuu
18,5-24,9 Uwpduh tnpduy quibqyusd
25-29,9 Uwpdih quiqlush wikgnly ghpnipnitl
30-34,9 Unwghtt wmunh&with fupyuljuynid (phph)
35-39.9 Bnypnpn wunhfwuh Supyuljuynpd (swthwynp)
40 b pupdp Bnpnpy wunhgwuh fwpuyulunpd (Swiir)
Uwplh quiqiush hugkpup UQP — (whqpk® BMI — body mass index) oqubj L ukq

guwhwwnbint dtp dwupduh hwybjyu) jhingpudubpp hwuwlh b pugh hwdwnpnipjut vhongny:
Uwpduh quuqush hunkpup wpnnonipjut unniquwi vheongubphg dklju £ dhwyl, npu hwdwp
wlhpwdbown k uinnigl] wy) gnigwmhottip b wnhwuwpwly 1hk) $hghjuybu wnnyg:

bPusybu bplinud | Unniuwl 1
‘Lnpdu Phph Uhgohtt Owlip
S
== ﬁ
< 8= _ 3
- = - [=1] a (=9 =] [=]
T 2 |EZEqlg| 2| E|sl 2| H |2 2"
5 8 |E 3554 8 : g | & : =y
* g |&33E|a| =2 | F 2| @ 2| 5
= ] =] d d
B &b = (o) 2]
d" (=] =] %
N S E
2
EN
L =
~EF 15 |5568| 78 |3 68 | 108 |1 | 110 | 160 | 1 | 142 | 195
(q] 8 o
g i
5
g B2
= S
i "ig, 16 5,6-6,8 7,8 2 7.2 11.0 | 1 125 17.5 1 155 | 19.7
S &
3
g
’;&“é
&5 12 6.8 7,7 6| 80 | 112 | 2| 130 | 180 | 2 | 157 | 20.
D =
=g
%
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14 6,8 8,0 3 75 (1111 | 2 | 140 | 170 | 1 | 146 | 19.2

45-hg puipdp
Upwljui ukn

Snjkpwlnnipyut thnpdp Ukl whquud bu gnyg nk) np 80 hngng  12hnghtt phpl, 6 hnghtt
Uhoht1 1t 5 hnghli' swlp mupwwnd ki swpwpuyht phwpkn nhuy 2 hhjwinntejundp

NMupqyt) Enp owpwpuyhtt ghwpbn nhy 2 ubnwjhtt mwppbpnipnit sh Swtwgnid, wjuhtph
hquljut b wpulwt hhuwunutph phyp hwdwpyuw hwjwuwp k: Cwpwpwjhtt nhwpbknh 2 mhuyh
qupqugdut yuwndwnp dwpnjuig whnwppbpnipnibt £ hpktg wpnnonipjut tjuwndwdp:
Npuykugh hwunwwnbiup wpynp dwpwywlunidp ,wybknpny puop swpwpuyhtt phwpbknn mhy 2
hwdwp hmtunhuwinid £ nhuljh gnpént, wyn tywwnwlny hwoyt k hbnwgtngnn b Swpyuljujus
dwupnljuig dwuppjuiug ULP-p b ginijnqut mpyut Uky:

Unjniuwly 2
Unnne Swipyuljuyud
Lwtiwly Qqnilnqu’ Uwpdtuh Lwtiuly Qpnijnqu U2h
duny/1 quuqush duny/1
hunkpu

. 31 6.8-7,2 22,0-24 10 9.4-10,2 36-40,0
3
m

i 26 5,8-7,8 25-26 12 10,5-12,0 32,0-38,0
i
<

Unniuwy) 2 ~hg wupq tpinwd E, np dwpduh quiugush hunkpuh dbs wpdtp niukgnn
dupputg dnn  swpwpuwjht ghwpbn 2 wnhy hhwungnipnit  wnwewbwne
hwjuiwlwunipniup wybkh Uks E:

Cwpwpuwjhtt nhwpbnh upphthtigh dudwbwl wwpqyt] Enp hhquunubtph Unwn
Wunynid t hbwnlywy pnnnplbpp’ snp phpwt, swpu]  wnjhnhwyuhw, hwdwwlyh
swrnudhgnipjnit wnjhnipbw, hnguwsnipintl, wqniynn gul, Yepphph pubnun

Jwuugnid:

Cwpwpujht phwpbwnny hhjwinmpmniophwydwinqudnipniut U ghwpbnhly
dwhwgnipiniup hwtipwhtt wpnnowwwhnipjutt wdnn hhdtwhiinhpt Eu hwinhuwtnud:

Unbtthwtwltpn punuph JEunpnbwlwd wynihjhuthuyh tugnyphuninghwih pwduh
ynnuhg npjws ndjupikph 2014-2015pp.  pwpwpuihtt phwpknny hhjuunubtph phdp
hwutnid t 1585, unp qpuibigus 85 , vwhwgws 11, hul 2015-1016 pp. swpwpuyhl
nhwpbniny hhdwunubph phyp hwubtnd L 1688nphg 43-p" wnwohti Jwpgh,1645-

n tpypnpn Yupgh:
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Cwpwpwjht ghwpbnh pupgmpinittpp

“Yhwpbnhl utbbpnywnhw (Ephjudubph pnppnpnid)

IR,

“Yhwpbwnny hhywtn npnp duppjuig dnn wnwowunid E tphjudwhtt hhwunnipntil,
nnp §nsynid E nphwpbnhl] tbbpnyuphw: Gpnhjudutph whinnwhwpnudp nhwpbnh nipg
pupnnipjnil k. dbkqny opquthquhg pnipu b dpynid potbwynp ynipkpp, ntunh
tphjudp juunwpnd £ $hjnph nbp, b Gpk wyt «thywund E», wmyw wyn yniptpp dunid
Et wpyut dke b pnitwynpnid opquthqup:

Thwphkwnhl] mughnuyjunhw

i

e

“Yhwpbwnhl pupp npyku swpwpuihtt phupbnh wdkiwdwup pupnynipnit k:
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huunhpubph h huywn qunit :
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wnonju woht

e Tuntuwthtp owpwpwjunh httwpwnp
pupnnipjnibithg
e Phpkp wpuwb swpwpp unpduyh: Ywpquynpkp
quniynquih
ynipwhnjuwbwlnipniup

¢ Zpwdwpkp pupwp hokgunn pupwiyniphg

e Dokgptp b dwpdtuh puop hwugptp hwdwwywnwuhiwt dwjupguh swthwthoht
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gujuh £ wdkl op
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(Einninhutph b Gupwuwnwudnpuwihtt  gtndh  poppnpuwyhtt hhdwunnipiniutubph
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Zwjuuwpulpndus, pwghntiwy ubiingh wwwhnynmud, wyjuhtipt’ opquthquh unpuuy
gnpoénitubnipjutt hwdwp wthpwdbisn puquuqui vbbnudptppubiph b ubugupup
ynmptnh (uwhwnwlnigutp, Jhunwdhtukp, dwpybp, wsjpweptp b hwupwht Wniptp)
oqunugnpénid:  Opwpwdumd whwp L (hukt hwgwhwwnhlfujhtt  Ynyunipubp,
pwbowptntu, dpgtp, Juptwdptpp, dhu b duwdptpp, jupwg b dkp, pniuwjub b
JEunutwlwt jninkp:

Utipuljwupgh ywhywunid: Opju plpwugpnid whwnp k utit] 4-5 wiqud, wnwynwnjut
whyuwydwb twpwdwby:

Ushmwontph uvwhdwbwihwljnud: Fugunymid i pwpwpp b pwpwp wwpnitwlng
ubinudpbtppp (ophtwl” obukpp, Unipwpwibpp, swpwpny wuwwupwunws puwljub
hjnipbpp, wunuunulyp, pldwsdpp, guquijnpius gnibunjnp pdwbihptpp):
Ogquugnpéynn Jhunuuwlwb dwpyh pwbwlh vwhdwbtwthwlnud: Uuh b pnsuwduh
Jypuyhg hbtnwugptp utjwwnbih Lwpwp, puupkp gwdp muquyunipyudp  dhu L
Juptwdptpp, Jhpwlnip yuwnpwuwnbihu jpnint ogunugnpstp swthwynp: unphnipy Gu
nwihu Jupnu] whnwlh pu qintnjusd vbiiguiht wpdtph JEpupbpyug ndjubbpp:
Uttnh wwwpwundwb junhwpuwpuwjub juwbnbutph wwhywind: Utnunudpbppt
oqnuugnpdtp puwowd Jud btthwd Jhdwlnid: Zpwdwpdtp wpnpdwlp jujugunn
hwdbuniuputphg:

Cuwpwipn 2-3 op hwjnmwpuntp, wjuybu Ynyjwsd’ pintwpwhdwy opkp (pugniutp gusn
Junpujunipjudp uinin” 600-800 Ylwy)
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