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Du3uka-mamemamuxa pannapu

PAUMOB Xoa6exk KagupoBuu
T'ynucmon oasnam nedazo2uka uHCmMumymu
“Anux 6a mabuuti paunap” kagheopacu yKumysucu

XYI[OEPOBA Huropa baxoaup ku3u
EKYBOB Myxammaja A01ypaxMoH Y¥JIN
I'ynucmon 0asnam nedazo2uxa uHCmMumymu

YU3UKJIU TAPMOHUK OCCUJIATOP YYYH IHPEAUHI'EP TEHT'VIAMACHUHHU
EYUMJIAPU BA YHUHI' UKKNJIAMYYA KBAHTJIAHUIIHUHI BAB3U
KOMMYTAIIMOH MYHOCABATJ/IAPUT'A TATBUKJIAPHU

AHHOTANUA

YmlOy makonama KBaHT TAPMOHHK OCITWJUIATOP Macajacura ysrava EHIAnryB KeNTHpHITaH OYimo,
dbopmynanapau kentupu0d uukapuinga auddepeHuran TEHINIaMajaap Ha3apscH, Maxcyc (yHKuusiap
Hazapscu Ba KaTopiap HazapscugaH QoiianaHrad xojija WIMUA agabuérinapaa KenTHPWING YUKAPUIAIIN
KypcaTtuiamarad 0ab3u papMyianap 6atadcui ynkapub ucoornanrad. by émr ¢pusnkiapHy aliHaH [Ty MaB3yHH
TyIIyHHUIILIapura épJiam Oepaju JieraH yMuIaMaH.

Kanut cy3aap: KBaHT TOPMOHUK OCTCHIISTOp, TYJIKHUH (DYHKIHS, 3XUMOJUIMK 3UWIHTH, DPMHUT
noiauHoM, [lyaccoH uHTerpanu, nai10 KWJIdIill Ba MYK KAJKII ONlepaTopiiapy Aapa)xkaiu KaTopJiap.

AHHOTALIUA

B craTtpe ommcaH HeOpAWHApPHBIA MOAXOJ K BOIMPOCY KBAHTOBOTO TapPMOHHUYECKOTO OCIMILISATOPA,
WCIIONB30BaHME TPH BhIBeCHUH (HopMyn Teopud AudQepeHnnantbHbIX YpaBHEHUH, TEOPUH CHENHaTbHBIX
(yHKIIMH 1 TEOpUH pAIOB. ABTOp, UCIONB3YS HAYYHYIO JINTEPATYPY TOKA3al HE MOJTHOCTHIO PACKPBITHIC
(hopmynsl. Hageroch cTaThsi TOMOXKET MOJIOJIBIM (PU3UKaM IITyOOKO MOHATH TAHHYIO TEMY.

KuaroueBble cj10Ba: KBaHTOBBIM TapMOHHMYECKHH OCIHWJUIATOP, BOJTHOBas (YHKIUS, IUIOTHOCTB
BEpOSATHOCTH, MOTMHOMBI DpMuTa, MHTerpan Ilyaccona, onepaTopsl poXXIAeHUS U YHUYTOKEHVISI, CTCIICHHBIS

pAIBL

ANNOTATION

The article describes an extraordinary approach to the question of quantum harmonic oscillator, the
use of the theory of differential equations, the theory of special functions and series theory in deriving formulas.
The author using scientific literature showed incompletely disclosed formulas. | hope the article will help
young physicists to deeply understand this topic.

Key words: quantum oscillator, wave function, probability density, Hermite polynomials, Integral
Poisson, creation and annihilation operators, power series.
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MyBo3aHaT x0jaTu arpoduaa KBa3UdIACTUK Kyd TabCcUpuIa TeOpaHMa XapakaT KUIyBYH

cucreMara rapMOHHUK OCLHWLIATOP AEHHIIagu. I'apMOHM OCCWIATOP AABPUM XapaKaTHUHI MYXHUM
HaMyHacH 7e0 XucoOam MyMKHH.
KBaHT MexaHMKacu HyKTau Ha3apuAaH YU3UKIM FApMOHHUK OCLMJUIATOP Macajiacu Oop Hazapscura
acociIaHnO XaM e4MJIraH, YHra acoCaH OCIHJUIATOP SHEPTHACH KBaHTIAHTaH OYIaau Xam/ia AUCKPET
KuiMatiaapHu ojaad. OcCUMIUIATOp TOMOHMJAH 3JIEKTPOMArHUT TYJIKUHJIAPHU HYpPJIATHIMIIN
KBaHTJIAaITaH Oymumm kepakauruau M. [lnank Taknug 5Tid, HypJIaHUII Ha3apsICHHU SIPaTraH dJIu.
lNapmonuk ocummnsatop yuyH lllpenunrep TeHrnamMacuHu KeATPpWIMO UYMKAPWIMILK Ba YHMHT
euuMiIapu

KBant wmexaHukacuja 4YW3HKIM TapMOHU OCHWUIATOp KyWuparu ¢opmyna OusaH
AQHUKJIAaHYBYH TOTSHIIMA YYKYpIUK nunaa xapakat kuinaaum [1, 5.145,2, 6.47, 4, 5.121].

2.2
Mo X

2

Arap 3appada MyBO3aHaT HyKTa aTpoduaa KMUMK TeOpaHMa XapakaTliaHMokda 1ed ¢apas
KHWJICAK, TIOTCHIIHMSUT SHEPTUSIHU aHUKJIOBYH XaJ COJIa KOPUHHIIHU oJiaiu [4,5.121]

KBanT mexanukacua Oup yaryamim rapMOHHUK OCIUIUIATOP €6 ['aMunton onepatopu Ousnax
aHWKJIaHyBYM cuctemara antunamm [3,6.91, 5,6.239].
B mo®
H=—+ (2)

2m 2

KBanT Mexanukacuaa TapMOHUK OCIIJIIATOP Macajlacu MapadoIvK MOTEHITHAT YyKYPJIUKa
XapakaTJIaHyBud 3appada cudatuga Kypud YUKWIAAW STbHH, CUCTEMAaHH JHEPTeTHK CICKTPUHHU
aHUKJAll Ba IIyYHra MOC TYJIKWH (QYHKUMSUIApUHM TONMINra Kapatuiaad. bomikaua cy3 Ounan

U D)

aiitranga H omeparopHm xycycuii KuiiMar Ba IIyHIra MOC XyCycuil (YHKIMSUIADUHM TOMUILIAH
nbopar. by aca lllpenunrep TeHrnamMacunu euunin Ounan 6axapunaau[2,b.47].

Hy =Ey (3)
(2) Tenrnamamard MMIYJIbC YPHHTa HMITYJIbC OIEPATOPUHH ﬁz—iﬁ% kynn6 Illpenunrep

TCHI'JIAMAaCHUHHAU é3aMI/I3:
A% d? M@?>X?
- 2m dxvszr 2 =By @

By Tenriamanu euwmina KymaiMK OVIHMINM ydyH YI4aMCH3 KaTTaJUKIapra yTHO oJlaMu3

x=ga/miw, r=22 ©)

Kyiinaaru xucobmapHu 6axxapuo:

B h dx _ | &2
X=d&\ie 4= \me

tonamu3. lllynnan cyHr Mmypakka0d QyHkuusau auddepeHnuaniam Kouaacu(3amkup KOUIacH )aaH
doitnanannd Tomammus:
dy dydé  mo dy
dx dédx \ 2 d&
dw d(dy) d{ mody) [meo d(dy) meodiy
dx? ‘&(Wj‘& h dé h &(dgj‘ h dé&?

KaOu alMamTUpUILUIapHu OaxkapuO, (4) TEHrIIaMaHUu MOC XaJUIapu YpHUTA OJHMHTaH HaTHKalapHU
KYSIMHU3!

SABbHU:
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ﬁzma)dt// ma) 2ﬁ

E
2m ﬁ d 52 5 y =&y
OUp X XaAJIapUHU KUCKApTUPUO KyHUIaru KYpHHULIIATH TeHIIIaMaH! OJIaMU3:
_hwd? v hw

2 aez > V=EY

xocui Oynran Tenriaamann 2/ Aw ra kynadtupcak
_d%y
d&?

+&* w=cy

xocui Kuitamus [2,6.47].

dzl// 2 _O 6
G (6)

(6) Tenrmama IllpeauHrep TeHrJIaMacH YI4aMCHU3IAHTUPWITAH KYpUHUINKW OYiuO, Ou3s
MacajlaHu e4HIia Kopuaaru popmynanan oiraraHamus.

By macananu y3ura Xxoc TOMOHU IIyHJIaH MOOpATKH, 3appavyaHUHT Xapakatu yTub Oyimac
neBop OunaH uerapananmarad. LlyHMHr ydyH ocuwuisitopra uyerapaBuil IIapTiap KyWuiamaraH
¢dakat, TYIKUH (QyHKOUSATa KBaJpaTUK HMHTETPAUIAHYBUAHJIMK MIAPTH OaKapMIMIUIMTH Tasad
KUJIMHAIU.

FOKOpHIary XOCHI KUJTMHTaH (6) TeHrIaMaHd e4MMUHE yMYMHUi Xapaktepnam yayn & ? &
Oynranuga Y (f ) TYIKUH (GYHKUUSHUHUT ACUMITOTUK Y3rapuiivHu kypamu3. FOkopuaaru

MJIOXa3aJIapJlaH CYHT KyWHJlard TeHTJIaMaH! OJIaMu3:

2
35“{—52 w=0, @)

& uunr xarta kuitmatnapuna (7) TeHrIaMaHu aCHMITOTHK eunMu i/ =€ 2 kypunumzia 6ymamu[1].

2

[IpeauHTep TEHrIaMacu €YMMHUTa KyHWIraH YMyMUH IapTiIapHU KaHOATIAHTHUPUIIN Y9yH OpTHO
GopyBYH eYMMJIAPHH TalLIad 1060pHUII Kepak. SIbHE X opTraHia (nemak, & —> 00) TYIKUH ByHKIMS
w — 0 6ymmmm kepax [1,5.146,2,5,48, 4, 5.122]. Illyngaruna eauM GU3HUK MabHOTa 3ra GYau.

£
[lIpequHrep TEHIJIaAMAaCHHU ACUMTOTHK KYPUHHMIIMAATH €YMMIIApH TYIUIaMuaaH pakar | =€ 2

KypUHHIIIArucu GU3MK Kuxatuaa Ou3 yuyH Ku3uk. LLlyHur yuyH (6) TeHr1amMmaHu e4uM HHH
£2

w(&)=e 2h($) ®)

Kypunuiga kuaupamus3 (8) dopMmynagan Moc OMPUHYM Ba WKKMHYM TApTUOIM XOCHIIATapHU
OJIAMJIUK

dy _ d [ 5| dnE) 5 &
A& dE e 2h(¢$) |= dé € h(&)ée
_dh(g) .5 _dn(¢) L e

e e 5 +h 20 2 _h(&)e 2
Go e gelee T vh(g)e 2 —h(g)
OJIMHTaH XOCWJIaJapHH (6) TeHIJIaMalar MoC YpUHIapura Kyicak, KyHuJIaruHu oJaMu3:

d*h(¢) _,dn(s)
) 9
Ferl2q (e -1)h(§)=0 ©
onuHrad (9) muddepeHuran TEHrIaMaHW €YUMHMHU Japakald KaTop KYpUHMIINAA KUIUPAMM3
[6,5.298, 7,b.127]:
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h($)

dh P
d—(gf:a1+2a2§+3a3§2+...: > g
j=1
S

d*h(&) © o i
a2 =2a,+68;5+...= > j(]-1)a;é’
j=2

Japaxxanu KatopAaH OJMHTaH XocwianapHu (9) TeHriamara Kyiuo,

Si(i-Dag-2¢sjadt(e-1)yadi -
= =) 2

a,+a E+aci+aci+.. .= iajéj
“

~—

(10)
(10) popmynanm onamus. dopmynara >6THOOp Oepamuran 6yicak, { HHMHT JapakalapH Ba CyMMa
TapTHOU Xap XWi. By TeHIramMaHu CoMIapoK KYPUHHIITa KEATUPHIN y9yH ¢ HHHT JapakaaapuHu

OMp XWJi KYpUHUILTra KeITUpHaMu3, OYHUHI y4yH KaTopyiap HaszapscUAard alpum KouJanapHU
Oounuit kugost sS’bHU, KaTop KYPCaTKUYMHU CUIDKUTHIN KOUJACHHHU:

y2jaél=vy2jaél.
=1 i=0

VcGor: $2ja,l =218, 4228, +
i

jiozjajgi 3000+ 218,812 28,8 +

oo ©o
Z an(X - Xo)n+k = Z an—k(X - Xo)n
n=ng n=ng+k

IOxopunaru popmynanan doiigananranaal CYyHr, HATH)KaBUN TEHTJIaMara KeJiau.

(i+2)(i+D)a;..¢ - y2ja,él +(e-1) ya,&l -
j=0 j=0

i[]+2 (j+1) J+2—2jaj+(5—1)aj}§"=0 (1)
j=0
(j+2)(j+1)a 12 —2]3, +(& 1)aj:(j+2)(j+1)aj+2—(2j—g+l)aj:O
_ 2]-¢+1

B = T4 2)(j+0) (12)
Hlpeaunrep TeHrIaMacHHU €4MMU YeKJIM OYIMIIN KepaK JIEKUH h(f ) za 4 I xarop 5ca yekcus
)
JABOM 3TTHPHUII MYMKHMH. ByHUHI ydyH KaTOpHM KaHAaWaup XaauaaH Oouuiad oKopu TapTuOIu
K03 (GUTCUIHTIAPU HOJTA TeHT OYJICUH 1e0 mapT KysIMu3, myHaa j =N TapTUOIU KYNxaa XOCHI
6ynagu. by kynxaa 6M3 XOCWi KMJITaH TEHIJIaMaHU KaHOATJIAHTHPYBUYM OYIHO GHU3UK MabHO Kach
sramu. Y xomma @, =0, a,,, =0 6yncun
2n—&+1=0,
o6ynanu[1,6148,2,5.48].
IOkopunaru mynoxasanap YpUHIN OYIMIIN yUyH KyHuIaru mapT OakapuiMIy Kepak s’bHU:
g, =2n+1, (13)

2
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£ KUAMATHU &, Qa KyHuO Ou3 yuyH MyxXuM OYiaraH rapMOHHMK OCLIJUIATOP SHEPrUSACHHH
udonanosun popmynanu onamus [2,6.48,5,6.240]:

h
E, = ;)(Zn +1). (14)
By epma N=0,1,2,3,...- xanT connap. IOxopuaa omurran hopmyna rapMOHHK OCIMILIATOP YIYH

H Tammrron OTIEPATOPHHMHT XyCyCHH KHIMATIApMHM ONMII HMMKOHHATHHM Oe€pajy SHHHU
[1,6148,6,6241]:

N=0 6yaranuna E, = Aw/ 2

n=16ynranuna E, =3Aw/2

HagOatnaru macana I'amMmuiToH oneparopu Xycycuil KuiMaTiiapura Moc Xycycui (QyHKIUsUTapUHU
tonui 3apyp. Ky3ranran uum TapTHOIM Xo0s1aT y4yH Xycycui QYHKIUSHU KYPUHUIIM Kyiuaaruda
oynaau:

£
v, (£)=Ae ?h(¢) (15)
Ounan anuKIanay. By epra A -HOpMaTamITHPUII IIAPTH OUITAaHM AHWK/TAHAIMTaH KaTTatuk, h (f)
Xal N jpapaxkanu Kyn xaj Oynu0 yHuHr kod@durcusnTiapu (12) ¢popmyna OuiaH aHUKIaHAIH,
h (Zj ) HUHT KYpPUHUIIN
dn 2
h,=H, (£)=(-1)"e*’ aze” (16)

H, (5 ) Opmut-YeObernieB noaMHoMHU OYIINO YHUHT XyCyCUSATIapu Maxcyc QyHKIUIIap Ha3apsacuaaH

Om3ra MabIyM.
KBanT Mexanukacuma TYJIKUH QyHKIOUsATa OUp HedTa Tajnadiap KyHWiIaad sSbHU y3JIYKCH3JIUK, OUp
KUIUMaTIMIUIMK Ba KBaAPAaTUK UHTETpaJJIaHyBUM OYIUIIH 3apap Ba atapiauaup [1,6.44,2,620,6,5.84]:

[wiwde=1 (17)

oymumu kepak. (17) mapt 6axxapumuiiay ucooTnamk oyuaa (15) udonanu (17)ra Kysamus:

0 d"
A [ HE()de = (-1 A" TH (&) gre 0 =1
IOxopunaru nudonanu 6ynaknad I/IHTerpannaﬁMnsz_
y CE L
K=(-1)" A7 ] Hy (§) gz dé = f
de dv= d’ e°dé v::-—cr—l—e‘f2
dé:n degn—l J

_(_1\" A2 dt n-1 > d™t ZdH”(é:)
=(-1)" AH, (&) 7z dE+ (1) A“fdg“ N dé d

E55555555555I 555555%
no

OMpHHYM XaJ HoJra TeHr. bynaknad uHTerpamam KouJ1acuHl H MapTa Takpopiad KylnaaruHu

OJIaMHU3:
2 0H, (&)
de

S
4 (18)

K:Afofe

0
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IOKOpHJAry UHTerpall Oenrucu ocruaa typrad H, (§ ) Opmut-YeberieB MoJIMHOMUAAH H TAPTUOIH
n
d"H, (&)
dé"
ra TeHr 6ymamy, (19) marmwkanu (18) mHTErpaira Kyiicak IOKOpUIard HWHTETPA COJJIa KYPHUHHUIITHU

omamr: K =A2"n! Te_‘fz dé

xocuia oauHca [5,5.52]: =2"n! (19)

Wuterpan octunaru typras udona Ilyaccon naterpanu 0yauod yHUHT KYpUHUIIN KyHuaarnda

~+00 2

6y mam: | = je“’f dé=Jn (20)
[lyaccon unterpanunan doinananuo (20) vu (18)ra xyitnd Tonamus:

K=A2"nlJx (21)
HOpMaJUTAITHpUII mapTtura MyBouk (21) popmyna Kyliugarura TeHr OYIMIIN KEpak:

A22"nlWr =1 (22)
y xonaa, (22) mapTaaH HopMaJlJalirad KYyImanTyBYUHU TOTIAaMU3!
1
A= (23)

NZALING

xocui KuinHrad (23) gopmynanu (15) ra xyiicak 63 ydyH MyXuM OViIraH TYIKUH QYHKUUSHUHT
HaTWKaBUM KYPUHUIIVMHU OJIAMU3:

£
mgkﬁe 2 H, (&) (24)

OMp KaH4Ya aHMKJIAHTaH HaTWKaBUK (OpMyNaHU TacaBBYp KWIMII Y4yH N HUHT Oup KaHua
KHiiMaTIapura MOC KelaJuraH XyCyCHH OSHeprusuiapu Ba Xycycuil GyHKUOUsIIap KyWuaard
KYpUHUIIAA OVIUIIMHN KYPUIIT MyMKYH:

1 £
n=0 da l//o(g):%e 2
1 &
n=1da y, (&)= 2le 2

Ba XaK030J1ap.

bab3u kammyTanoH MyHOca0aTIIapHUHT HCOOTIIAPH.

OHAM TapMOHMK OCIHWUIATOP YYyH OJHMHraH (GOpMyJaJapHH WKKHJIAMYM KBAaHTJIAHUIII
Hazapscu ¢oliganaHral Xojiaa O3 Ounagurad TYJIKUH QYHKIHSHHE oTiepaTop 1e0 IbJIOH KUIaMu3
XaMmjia Oup HeuTa SHrU oneparopiapHu kentupamus. Ly YpuHaa KBaHTIaHUII HUMA JIETaH CaBOJra
#aBoO Oepud KeTailuk, IbHU GU3NKaHU UXTUEPUIN OYIIMMUHYN Kapaiauran Oyicak MailIoHHH Typiu
KaTTaIuKIap OujaH xapakTepiiaHaau. XycycaH KBaHT MeXaHUKacuJa MalJOHHH TYIKUH (YHKITUS
épnamuaa udoaananaau. Maitnonnu ndoanoByu KaTTaTUKIApHU oTiepaTop Ae0 aifTunaau Ba yaap
opacujia KaMMyTaIllOH MyHOCca0aT ypHaTUIIa Iu.

[a,a" =1 (25)

ag, = @4  UYK KUIIyBYH OIEPATOP,

%
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By ¢opmynanu myHgail TYmyHWII MYMKHH, WYK KWIYBYM OmepaTtop OHpop (YHKIUSATa TabCHUP
STraHu/ia YHUHT TapTHOMHH OMp MoFoHara macaiitupanu. By MynoxasamapHu SHEpreTuK HYKTau
HazapjAaH Kapaijauran Oyicak, SHEPreTUK CAaTXUHU OUp MOFOHA TYIIHPAIH.
a'@, =@,,, maiino KuIyBuM onepaTop
[Maiino KuITyBYH OmepaTop Xakuaa XaM FKOpHUAarura yxman (GUKAp IOPUTHIT MyMKUH STbHHU,
MabJIyM SHEPreTHK Japakaja TypraH 3appadaiapHd H(oIaToBUd TYIKUH (YHKIUSATA TabCHP
9TraHu/ia FOKOPUPOK SHEPTETUK JapaXkaH! rajUlallinHU KypcaTaiq.

[Talito KwiyBYM Ba HYK KWIYBUM OIIEpaTOpiiap IapMOHMK OCTCHJISITOPHU SHEPrUsCUHU
1($0I0JIOBUM KATTATHMKIAP OMJIaH Kyiaaru KypuHuUIiia 6ormanrad[2]:

. 1] % i L 1] % ip
=— + , A =— — (26)
J2 h Jmoh J2 \/ ' h moh
Mo Mo
6y epaan Xva [ Kyiijarura Temr:
g=L |2 (a+a),
2\ me
. I Al A
=——\JMmwh(a -a*
Jsmon(a -a)
(26) myHOCabaTra MOC KaTTaIMKIApHU YPHUTA KYHHO
5 SN S| VR G S S B
2| [h moh |N2| [A meh || 2| & moh £ £ A h h mon
M M @ Maw

By spna [)A(, f)] =1/ ra tenr 6yHu ucGOTIAI KUIHHH SMAC, THHU:
[ BJur = (%0 PR)w =R(pw)~ p(3w) = X i v [ in (&

__ipl v dy ) _.
= |ﬁ[ X -y — dej 1y

v)=

N=4aa (27)
KOxopunaru dhopmyna 3appada coHM oniepaTopu Jeiinnanu. bab3u kaMmmyTaTopiaapHu XucoOIanuk,

& N|=(aaa-aaa)=a(aa -aa -)=-a
(& N|=(aaa-aaa)=(aa-ada)a =4

by epna 6u3 [a‘, a+] =1 va a a"=1+a'a skanmuruman doiinananauk.

A

IOkopuna X Ba P nmap yuyn osmHraH wudomamapHu |:| ra Kyiu0O KaHOATJIAHTHPHUIIUHH
UCOOTIANIINK:
A . 2 2
~ P2 ma?X? 1 | A me?( 1 | A . 4
H=—+ == - ma)ﬁ(a*—a+) +D (a*+a*) =
2m 2 2m{ 2 2 | J2\me
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11 N o] 1M1 (1 ) 1 (1 ] (1w
E{za)ﬁ(l+2a a )+§a)ﬁ(1+2a a )}—Eka)ﬁ[§+ Nj+§a)ﬁ(§+ Nﬂ—a)ﬁ(§+ Nj

Hemax,

H :a)ﬁ[%+ Nj (28)

N oneparoprunr xycycustnapunu kypu6 unkaiimnk N, =N@, 6yncun y xonma, 3appadanap

conu onepatopu N Hu HYK KuIum onepatopura TabCUPMHHU YpraHailiuk SbHH,
N(ag,)=(aN-aN+ Na" ) ~(aN+Na —é‘N)¢n =(a-|\] +[N,a-])(pn ~a~(N —1)gon
OHau OW3ra XM TaHUII OYJIraH ONepaTOPHUHT (PYHKUMSITa TAbCUPU KYpPUHUILA E3aMU3:

& (N-1)g, =& (n-1)¢, =(n-Da g,

N (@@ )=(n-1)o,, (29)
Bbynna Kyliuaaru TeHTJIMK Keud YuKaau:
w]?[l\Al +%j:a)ﬁ(n+%j (30)

XyJioca YpHMIa KyHMAATHIAPHU KeJITHPAMHU3:
|. FTapmonuk occunsarop yuyH IpemuHrep TeHTIaMacHHM KeNTHPUO YHKApWIHMIIA Oapua

kuToONapaa KypcaTwiran Oyicama JEeKWH, YHUHT MaTeMaTHK JKUXaTHAaH 0ab3u (dopmynaiapu
Vpranaérrannap ydyH KenTHpUO dYMKapwinO KypcarwiMaiiau. by Makosama wmacamanu 11y
TaMOHJIapH KEITUPIUO YTUIIraH.

Il. KBanT MexaHWKacuma KaMMyTallMoOH MyHOca0aTiap xucoOnam Ba wucOoTiamra JOup
Macajanap Kym yapad Typaau Oy MaKOJaHUHUT

I1l. bas3u kammyTaTopaapHu ucOoTIam Oyirda xucobanuiap KypcaTuiraH.

i3
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