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llay'ruo-veroAt{qecKLlM coBeroM L{enrpa npodleccnoHals

il peKoi\4eHAoeaHHoI Ant peanh3auhfl ocuosHoil rtpl
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1. rIAcrIoPT PAEoqnfr nporPAMMbI
OI43I,ItrlA

1.1. Od.rracrb nprrMeHennn pa6ovefi nporpaMMbr

flporparvrua o6rqeo6pa3oBarerrbr{ofi yrednoft 4
AJrr r,r3frenua $usunu o upo(fecc[oHzlJll;Hbx
odpasorarenbHyro [porpaMMy cpeAHero o6rqero
ClfO sa 6ase ocHotsHoro o6rqero o6palonarut ro cre
cpeAHero npo$eccuouarlbHoro o6paronannl

09.02.03 <<IlporpauMrrpoBaHr.re B tKoMrI

1.2. Mecro yue6noft ArcrlunJrrrHbl B crpynrype IIII

Y.re6Has AI{oIIHrInLIHa <<Qurnrca>> flBilflercfl
rrpeAMerno fi o6 nacru <upo (f unrHofi nay<u > Of O Cl

1.3. I{e.rrn r{ 3aAarl[ yue6Hofi ArrcqurrJrnHbr --
yve6uoft ArrcqrrnJrlrHbl:

Co4epxaHr4e nporpar{lrrr <Susuna) HarIpaBJIeHo Ha

. ocBoeHr4 e snanuia o (fyHaarvreHTiulbHblx Sraszvecrrax
ocHoBe coBpeMeHHofi (fraszuecrofi rcapu.tubl MLIpiU

Qusuxra, oK[BaBrrrr{x orrpeAeJrllorqee BnIz-f,HI4e Ha pa3Bv

HaylrHoro rro3HaH[t [p]IpoAbI ;
. oBJIaAeHlIe yMeHI4tIMH IpOBOALIT6 HaonIOAeHLI"t{, TIJIaH

Bb'IABI'ITaTL TIIIOTe3H lI CTpOIITb MOAeJIII' lIpI4MeHtTb

o6r.scneHr,r.s pasuoo6pasnrx $raszuecrux snreurfi u
[cflorrb3onarb (fusuuecrue 3HaHI4s; oueHl{Barb

un(fopir,raquz;
. pa3Br.rTr{e no3HaBareJlbHbx rlHTepecoB, IIHTeJIJTeKTyaJI

flpoqecce npuo6pereuzr snaluuir kr ywenrafi ro $u
r,rcrorrHrrKon rau(f opu a\vlr u coBpeMeHHru< uH(popnralll{oH
. BOCTII4TaHI{o yoeXAeHHOCTI'I B BO3MOXITOCTI,I rIO3HarI}Ifl

4ocruNennfi Qusnrcrn Ha 6naro pasBrTnfl qeJlo

corpy.4HurrecTBa B rrpoqecce coBMecrHof o BbITIOJIHeHI,I'

MrreHlrro o[rroHeHTa npIl o6cyN4euun rpo6rervr
roroBHocrrr K Mopa[bHo-9TLIqecKoI{ oIIe]FIKe HCnOJIb3O

orBercrBernHocrlr 3a garrlt4Ty oKpyneloqeii cpe4u;
. [crroJrb3oBaHlre npno6pereuHbx sman:ni4 u ylreHvfi
nonce4nennoft xlr3nl4, o6ecueqeHus 6esouacuocru
[prrpoAorroJrb3oBaHr,Ifl H oxparlbr oKpyxarcueft cpe4rr z
p errreHrrr.r 3a4al', B o3n I{Kutroul4x B rI o c JIeAyIoqe[

Oosoeuze coAepxaHl,If, yre6Hofi AI{cIIrIlnI,IHbI
cryAeHraNrr4 cJreAyrortqtrx ElllJlrylon:,

O JII,ITIHOC'THbIX:

EBHOfr AUCIIIilTJ[4HbI

rlkrrrJrrdnbr <<{u:lmar> [peAHa3HarIeHa

bHblx opraHlI3allrux, peaJII,I3yIOUUX

rr.rr B rrpeAeJI?X ocBoeuzs fIlICC3
bHocrr{ TexHlrqe)cKoro npoQu.nn

x cucreMax).

HbrM rlpeAMeroM o6ssaremHofi
o6ulero o6pasonaruar.

K pe3yirbTaTaM ocBoeHl{f

re cneAyrorqux 4elp1fu

r4 rrrprlHrlr{Iltx, JIexarIIHx B

BaxHbrx orKpbr'lLI.EX e o6Jlacrz
TexHlrKr{ r4 TeXHoJIOTI{I{; MeTOAaX

Barb I{ BbmoJII{.flTb gl(ClepIrMeHTbI,

Hbre 3HaHVr uo (fusraKe An.s

cnoficrs BeilIecrB; npaKTI4qecKI,I

pHocrb ecrecrBe,HHo-HayqHoI4

blx I4 TBOprreCK[X CfIOCOOHOC',TeI{ B

c [crroJIb3oBaHI4eM pa3II4tIHbIX

rexnororufil
3aKOHOB rrpl4poAbr, TICIIOJIb3OBaHI4'

i4 rIr4BrlJru3aIIlII4; ueo6>ro4utuocru

" VBAXflKTEJIbHOIO OTHOIIIEHT4f, K

HO-HayqHoro coAepx(aHl,It;
r4r HayqHbIX Aocrl,DKeuIaft, .ryecrna

perxeHus [paKTI4qecKI4x 3aAarl

nnofi xlr3Hr4, pallIaoHanrHoro

oxHocrb rIpI4MeHeI{utr suanzff npu
ona-nsnofi retrenbHocrrl

Ka) ooeofler{kIBaer .IIocru}KeHI,Ie



2. CTPyKTyPA I4 COIEPXAHI4E vqEEHOrz AI4C

2.1. O6r'ervl yue6Hoft AI{cqrrJrIrHbI It BIIArI yue6uofi pa(

Br.rg yue6Hofi pa6orul 6rerrl .racoe

Marcn ma.nuuan yue6uafl Harpy3Ka (ncero) 181

O6fl:arelsHar ayAuropHan yue6uan Harpy3Ka (ncero) r21

B TOM T-|I4CJIE:

Iel(Lu4 H
4l

na6oparopnste pa6orsl 40

n pa l(T H qec KVe 3AI{9T[4 I 40

CaMoclofl rerl,Hafl pa6ora o6yuaroqerocr (ecero) 60

B TOM Lll,lCIe:

caMocrotrerbHat pa6ora ro rloAroroerce pe(peparoB

I l]oeKTO B

T4HAIdBId1J.yaJIbHbIX 2Q

BHeayAhTopHas caMocrotrerbHaq paooTa 40

hroroeafl arrecratrnq e QoPnle
)K3aMeHa
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â,

F
c)m

^its
cqlio,l
-Y9\oI;()(v=-
>: a,
-v+

n - xi
ci\?L-Oaud)L
<t)-T

i i v(J
U}Y:<
F X.t-=
X irX a)Y-

^' -
._:A!v

-vv

ci
F
C)

J

-a
s4

F
(-)

--{
f

o
c-)

o
F

c)s
c)

I
-1-

ci
F

o
b

E

E

r01

6v
c)F

uuoc)
aJ -o.

u?FE

/()

F
c)
t0

o

F

0)3
(_)

c)

X
c)

X
C)
F

t'
C)

'3'3o
F

.4,
c)

()

t-
-
X
I

e
Cd

\o
(€
F

N
o-

o()
OC)

>s
-': *IJE

z

a

F

al

"+l;l

;P I
I

f,e I

SQD Ia4 Ic)ts{l

EVJIodgl>roccl
^trs-g IvEl
E.9o I

-Y rr (.) |

iJ:rl
E d\\ |

:xtt I
<l

^-l
-**lX^qXI

vol
AFI

cdo-zl
>co9 l

=ctFl
(gsSl

4/vldeE I>i- |

^lctqc)
6=a...:rar'/U A
{F}1

q v ! v

=,,xc)n7

: R=6_rF,-6)
:T=4

-c. G) T cE
62.^UEsF>A'\.:'"-XF

E E H F#dslXEXcr+* n r'' s ?
YY,T-
bd49H:&xbe
--YJ.F
a-sin

,49tr tE
-ar}*t:<6*i dH > H>'FQi O > rrt-o E-or F-l
fOF<
cg^u () | cdxq 4 | g
iJ.F E tr >,

{Ei,xticrnO-Edr) vv

/-:\
N

Fi
c6

c-)
d

n

6
ca

X

c-)

3

3

C)4

c4

o
E

rf)
a)

E
0)

ct

ni
F
\o

cd

o-
cd
a.
\o

6)

E
c)

(.)

F

X

o-
Fo
co
5
X
4T

F
a

3
d

()

i-
l,.i

X
I

a

LO

cd
F

N

(n

0)F
o
F

r)

F

F

F

F

a

cd

(d

I
5

s
d4
c.)
e,()
F

F

(!

c)3
0)

cd

()

(!

F
C)

3

r)
ct

CJ
F

a)s'6
d)+O--Eo
Eoo)

Y{Sa
to

s4
qJE6)
XE>
()- j c4

rl r- r)

I

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I.l

ol>l
9l
col
c-, I

ol
RI
0)I
EI
col

.tsl
elzl
3,1

olFI
3l
EI
9l
5l
7l
AI"liilcllXIsl{t
6l
6t
tl

YI!sl
FI
'5 1NI
o.l
csl
lII
"al
0
F
F

z
O

q')

-

F

r)

ZG

zvx

61 0)

iizR?
Fcg

L

oF>3
O:
EHAT
;9

C€:3
= =x
FFO

t-r

c')



F-
fo:z :

+J (')

c)XF
fv

^s=u ,t-, 
=-Y-a

i; t'za=
-FVvd x
d .,

I

)s a)oc-)F
LE>\a -o-o
-{L)Sn5

cgqo_z9 cr.

Y<-dz. =
d.r- G (J

.ur
rr;,H ;
Cqcf,c)
>L'F;1 tr\ o

O*O
u;':..c0:etrl^
p-lrc)ta gs 3E(=r"
di:q(Ai* os xsH= \-/i
6d s= c)

=o- r I Id glt
+ q L')!sY-iq)

---{-.-jLYco>z'=o :19C)Yqi-Fo)s+0 dig e ?* > 6_s ^: -0 ;
Y o Fa u ,-I *gs si'3 HC il
u..rgr==do;

v-rv:a4H

9,, r:v i > c> - E(
i : cc I x q v,- br s

= i E- -,q q Q F dn 
= 
- _ +Y 6 H i E';;.^,trl (Ja)/-n- 
= 

il A ; s ? = ; H- I c0 t,./ ;i S ^> _
=(JmYJv'-r-El-silN,rE*sc,'6K==XgS9*e
==>":i:X?I^--I e e 

= 
i x "; eE g

+I F s Ue;5 F +3(Jm='o6E<Q(]VL)

F

X

;r

{>

F

\o

F
<,

z
(J

ta



3. XAPAITTEPI4CTIIKA OCHOBHbIX BI'IAOB YqE
C]TYNEHTOB

Cogepxauue
o6y.reu ur

XapanrepucrI,IKa ocHoBtrblx BI{I
yPoBHe Yue6H

)B AeflTeJrbrr0cTl{ cTyl

rx geficrnufi)
euloe (ua

Bse4euue VueHns nocraHoBKl4 ueneil
co6creeFlHofi Aeqrelrsocll4 Arq I
npeABHAeHI4{ BO:tMO)l(HbIX pe3ynbT

caMoKoHTpOrq u oueHKI4 rIOnyrIeHE

PaseHrue cnoco6uocru gcHo kr

rorr4qecKkt o6ocuosrtearl' cBofo

aHaJrr43l4poBarb MHeHI4a co6ece4t
qEIOBEKA HA I4HOE MHEHI4E.

flpou:ee4eHl4e l'I3Mepe uus;" $uztaut
fl ofpelxHocrefi usttePeuui.
flpe4craueHlre fpaHl'Iqbl lrorpe[IF
rpaQrznoe.

Vrrilegue BbICKtt3blBaT[, fI4IIOTe36I

nsretlz,il.
VueHue npeAnararb MoAeJIH tBJIeF

VKasaFIue rpaHull [pzMeHI4Mocrl{

I4srorteFlue ocHoBHIIX noJIolI(eHLI

Ml/.pa.

Ilpuse4eHue trpilMepoB BJrvflHtafl |

TexHhKe fi TexHoJIofI4V np{)I'{3BOAC

tr4cnorlsoeaHne Jl'lurepHela AJIfl rI(

AetTeI[,H0CTh, IIJII

) C"ILDI<EHVfl NO CTAB JIE II

.ToB 9TI4x aefic:rYuit, o

,rx pe3ynbTarToB.

TOI{HO I43JIafaTb cB

rcqKy 3peHzq, BOCIp

4KOB, npl43HaBat flpa

)Knx BeJIITqI4H I{ OqeH

rcrefi zsvretrleuzfr lPu

Anq o6bqoHeHI4t Ha

rit.
rI43ZI{OCKHX 3AKOHOB.

coBpeMeHHofi uaYuur

rrpnruft n Qusure ua

Ba.

lcr<a vIuQopMauI4I'I

Hr4poBaHuq

rrtx qerefi,
)taH143aqH14

tV MblCJI14,

{HI4MATb A

,o Apyfofo

:a |paHHL{bI

rocrpoeH}lH

rIlon,aeMbIX

fi rcapurult

rrporpecc B

l. Mexannra

l{r neuaru rca flpe4cranleune MexaH14qecKoro

3aBucrlMocrl4 KOOpAI4HaT H rlpoeKt

llpe4crasleHne MexaHlrlqecKofc

3aBdcl4MOCTH KOOpAI',IHaT pI IIpoeKl

On pe4eneHl4e KOopALIHaT npoft4et

Tera rlo rparpnrcaru 3aBuc]4Mocrkt I(

BpeMeHn. Onpe4elenue KooPAl'{H

ycKopeHHf TeJIa IIo ypaBHeHI4qM 3r

cKopocrh or BpeMeHI'I.

flpoee4eHue cPaBHarerbHofo

paB Hofl epeMeHHOro 4enltr:uzfr .

Vragaune I4crloJIb3oBaHl4t IIoc

4enxeHnfi B TexHUKe'

flprao6pereHl4e ontlra pa(5orst e :

coLlhajqE,Hblx Polefi.
Pa:pa6orrca sogN,lolxHofi czcreM

3KCnepLIMeHTaJIE HOfO OnpeAeneHl',

floe-n crasJteuue IzHSopMalII4lI o BI

ABhXeHI4t TeJIa 
"Ylefi cropoclu or BPeMe

ABl4x(eHu.fl TeJla

.reft cxopoclu or BPeN4e

HOfo IIyrI4, cKopocrH I

)opAhHar u lPoercqnit

r npoil4eHrloro rIYTI4,

BT4CI4MOCTI4 KOOpALIHaT

aHaIrr43a paBHOM

'yilaTenbHo|o

DVI]IIC C BbINOJIHEHI4EN

r 4eficrerafi u KoHcr

I KI,IHEMATI,IqECKI4X BEJI

AAX ABI{}I(EHVfl, B BIj.TE 1

Bpe

)aBl{eH14tM14

FI14,

rpa{lnrcauu
flkr.

r ycKopeHljt
)KOpOcrl4 or
cKopoc'tfi h

z npoercquil

)pHofo t4

qirre)rbHOfO

pa3JlHLIHblx

)yKu,ldll AIt
IT{}IH"

a6tu\rt



3aronut coxpatteHI,lfl

B MeXaFl h l(e

llprzveHeHue 3aKoHa coxpaHeHI

ugmeHeuuil crcopocreit ren rIpI4 I4x.

tr4siraepeune pa6orsl ct4il H I43MeHeH

Bsrqucresue pa6ortt oI4JI 14 I43MeHe

B br.r l.rcreul4e floreHllualruoil eHep

Onpe4eneuhe no'reFl ul4alruoil euel

reJra no useecrFlofi 4eQoPuaqran u

flpuvreueuue 3aKoHa coxPaHeFII

pacqeTax pe3yJlf,TaToB 83auMoA

ct4raMu n cunaMv ynpyfocrl4.
Yrcagaune fpaHnll nPuMeH.aMocrl4 :

VKasaHue yue6ultx r,I{cIrI4rIn

HCIIOJIb3yIOTCq 3aKOHLI COXpaHeHHj

rr l4Mllynb0a nnfl I

sar4N4oAefrclBI{tx.

re KuHerllqecnofi sHePt

rufl, KvtHerrqecrcofi ese

uH Ter B fpaBuTaIII.lOll

rr4r4 ynpyro 4eSopuzP
KECTKOCT1I T'EJIA,

I MexaHl4Llecrof, 3H

ilcrsuh reJt rPaBI4T

IKOHOB MEXAH}IKII,

H, npa vl3YrcHr4n

)ItIhOJIeH

4r4 Tera.

lr4M TeJIa

oM flole.
TBaHHOfO

prl4t4 n

ulrorflHbll

KOTOpI

'JA

?14

lI4

irx

2. OcHOesl

vorertyrrpl-toil
rl':uzut<vt n

TepMoltl4 HaNI14 t(l.l

OcHoetbt

ivro,rem;/r rpuoil
rtn ue.llt.tecttoil
Teol)14 r,r.

I4learsustfi ra:
Bsr nolHeHue gKcrlepHMeHloB, cJly

MoneKyr qpHo-Ku Herfi qecx.ofr reoP

PeureHze 3ara.u c [PI4MeHeHHeM o(

M o ne Kyn fl pHo - K14Herl{qecno fi reop

Onpe4ereHlle [aPaMerPoB Beulec

ocHoBaHu14 ypaBHeHli.f, co0TotHI4q

Onpe4eleuue naPaMerPOB BeIrI€

flpotlcxoAelrll4x llpoqeccoB no rpa

(v).
9rccnepuveHTarLHoe I4ccJIeAoBaHI

llpe4craeneHl4e B eu4e rparpunon

u h3orepMl4qecKofo IIpoqeccoB.

Bsrqnclesue cPe4ueil KHHerI4qec

MoreKyn no u3BecrHofi reuneParl

ButcKagsteaHI4e rHflores Arn o6t'g'

Vrca:auze rpaHuu nPux4eHuMoc

garcouoe MKT

cam,r4x An.s 06ocuoeaHl

:u (MKT).
noBHOfo ypiIBHeHUq

IIr fa30B.
'Ba B fzl3oo6Pa:uotr,t c:c

rAeaJIbHOro ra3a.

>TBa e rasoo6Pasuotu

pr4KaM 3aBV CI,lMOcrl4 p'

3 3aBI,IcI4Mocru P (T), \
r3oxopHofo, I't:o6aPuot

cofr eueprul4 TerlJloBor

le BeuIecTBa.

HeHAfl sa6lrcAaemstx I
:kr MOAenfi (l,lAeaJI[,F

A

OToqHh14

COCTO'IH

T), V (Tl

(T), p (!
)

) ABrt4)I(et

ueHI,tfi,
,Ifr ra3)

HA

14t4

fp

)

ll4u

V

OcHo e,st

Tel)Mo,A14 HaM u Kt'l

i4suepeuue KoJIl4rlecrBa rerlJlorbl

Pacqer KoJII,lqeorBa refl.llorbl, H

3aAaHHOro npou,ecca c TeIrJl

sHyrpeuuefi 3FIePrl4l4 reJI, Pae

TET,TIOTbI C I4CIIOJIE 30BAHI4EM TIEPB(

Pacqer pa6out, coBePueluHofi ra:

p (v).
Bsr.l,IcleHI,Ie pa6orlt fa3a, coBep

no 3aMKHyroMY ul'lKny, BH'ltzcJt'

pa6orur B nPoqeccax u3MeHeHI'iq

O6blcHeuue rrpI4HLll4rlos Aeilcrsu

[euoHcrpaqufl PonH $la:r'rrra E

TerIJloBbIX AsLlrarerefr .

Zgloxeuue cyll4 3l(oJlolllqecKl4x

IIpoqeccax rerlJrorlepe

,o6xoAutroro AJI' oo'

rnepe4aueil, Pacqel

)TbI A IIepeAaHHOfc)

fo 3aKOHa TepMoAI{Hal

)M, rlo rpa$nrcY 3aBvrcv

neHsofr nPH H3MeHeHr

uve KIII rPI4 coBepl

cocro.flHl4fl [o 3aMKH)

tTe[JIOBblx luallluH.

co3AaHuL{ I'I coBepn

npo6leu, o6YclonleH

taql4,

IeorBneThf
I4:lN,leHeFIUt

Kornqecbea
AKT4.

T,OOTV

4 cocroflHlzfl

ieH14h fa?oM

rovly ut44ny.

)HCTlloBaHHh

rsrx pa6oiroil



TenJroBbrx ABufarerefi t',l npeAnoxe

Vrca:au ae rpaHuu npt4 MeHI4 Mocrl4 :

Vnaesue Becru AIIaJIoI', BbIc,

ylracrBoBarb B Al.rcKyccl{l4, orKpbl

TOt{Ky

3peH14fl.

YrcagaHne yue6utrx AI4ctIl'I[nI4H, n]

yue6ulrfi Marepuan <OcHoeu rePv

Csoficrsa rapoB, xttz4rocrefi, TBeP

14:vepeuue BJIa)I(Hocrtr Bo:lAyxa.

Pacqer KoJtllqecrBa rerlJlorbl, He

npoqecca nepexo.l,a BeLIIeOTBa I43

Apyfoe.
3rccnepnrteHTarF,Hoe hccneAoBaHIl

flpuee4eHue rlp14MepoB KarII,IJIJIsl

TEXHUKE.

Ir{ccre4osaHue MexaHHqecKI4x cB

$u:nuecrcax nausruit Lr 3aI

npo{leccrao HarbHofo xapaltrepa.

Zcnor*oeanue VIurePHera AJII n

14 npnMeHeHutx coBpeMeHHbIX TBe

rue nyTH l4x pelreHl4t.

IKOHOB TepMOAl,lHaMI4 KlI.

yrrlr4Barb NlHeHue oflnoHeHTa,

ro Bblpax(aTb 14 OTCTalIBarb cBoto

Lr kr3yrreHlIu I(OTOpbIX I4cnorb3ylor

)AHHaM14KI4))

,bIX Ten.

>6xoAvruoro Anfl ocyuecrllreHht
oAHOfO afpefaTHofo cocrotHl4t B

) Te[JIoBrIX csoilcrs BeqecrBa.

Hbrx .rrBreHafi n 6rrry, rtplzpoAe,

,ficre reepAbrx refl, llpuueneHne

)HoB e yue6uovt MarePUaJIe

,ucrca uu(popMallul4 o Pa:Pa6orxax
r[ErX rr anaop(punx MaTephaJ]oB

3.3neurpo4u HaM uKa

3lerrrllocrart rca BlrqucleHue cl4JI

3apeAoB,

B3aUMOAeI4C

Bsr.l4creHue Hafipq)KeHHocrl'l :

HECKOJI bKI,tX TOqEI{HbIX gJIEKTPI{L]E(

Bsr.l4creFlue noreHIII4aJIa 3re

Hecl(oJIE,KHX TOqertHblx 3J1eKTpI4qer

I]oTeHIIHaJIOB.

tr4snaepeuue sHePfI4a sneKTI

KOHAeHcaropa.

Bnqncleune sHePrHI4 3JIeKr

KOHAeHCaropa.

Pa":pa6orrca [JlaHa v B

3KCIep]IMeHTaJIE HOfO OIIpOAeneHp

Ar4on eKrpHqecrofi rrpoHI4L(aeMocrl

flpoee4eune opaBHureJrbHofo
gneKTpocrarl4qecKoro nolefi .

'Bl?^g. TOqeqHbIX S.lIeKTpI4qecKux

IeKTphqecK()ro IIOJITI OAHOfO V

Kr4x 3ap.sAoli.
(Tpr4qecKofo [orq OALIOTO kl

Kr4x 3apqAon. Zsltepeufi e pa3Hocrl4

4qecKofo

)I4qecKolo

fioJrq 3apt)I(eHHOro

I]or.s 3aptx(eHHOro

slaoxuofi cxeMbl leitcrnv%t

r sneKrpoeMKOCTI4 KOHAeHCaTOpa 14

BetrlecrBa.

aHaIrv3a IPaBHTaqHOHI{Ofo t4

flocronuustil ror Irlsnaepeuue MouHocrl4 3JIeKTpI'lt

BHyTpeHHefo Col[pOTt4 B Jl'eHkIfl uCTl

BsrnolHeuue PaoqeroB cuJIbl roKe

3neKrpH Llecrux qeneil' O(j'uscueH

c AByMe I,IcroLIHVKaMra rora (l

eneKTpl4qecrcofi euePruu Pa6orae

- B pexuMe no'rPe6ureln'
Onpe4ereuue reMneparyPbl

3ne KTp14 qecKoro 3ap'Aa S,IIeKTpOH

icno.o rona. I'lsvrepeHue 9[C n

qH}IKA TOKA.,

u HarlpexeHvfi sa YqacrKax
:e Ha npI4MePe sneKTpl4uecroil qenu

AC), B KaKoM cnyqae I4croqHI4K

B pex(I'IMe feHeparopa, a B KaKOM

t4Tn HaKalrulr,aH:afl'. Z:uePeHue



CH.qrze BonbraMrlepuofi xaparrepu
flpoee4euue cpaBHureJlbHofo aHa.

14 Tpr4oAoB,

tr4cnorrsoeaHue I4urepHera An.s ro
pasBt"t Afl n ony[poBoAHuro soil Tex

VcraHoeKa [putl4HHo-cngAcrBeHHl
MarHurHrte tBJreHHq I4:rvepeHn

Brt,iucreut4e cuJI, 4eficreYroqz
MA|H'ITHOM NOJIE

BsrqucleHue ckrlt, Aeficrsyrotu
4nrrnyurufrct B MaTHLITHoM rIoJIe.

I4ccle4oraHIze ssreHraia I

caMo14HAyKII|414.

Buquclesue gHepruu MaflFIarHoro

O6bqcFIeHLie [pI{HIIL{na Aeitcr sus. :

OSt qcueHlae npr'IHIIIz[a qeircrsvs'.

3neKTpoHsMept4TeJIbHbIx npz6opon

Macc-cneKrporpaQa, ycropnrelefi
O6rscueuue poJtl4 MarHurHofo

}I(HBOTHbIX. LIEJIOBEKA,

llpzee4euue rrpI4MePoB rIPaKTI4r

leneuufi , 3aKoHoB, npu6opon, YcrP
flpoee4euue cpaBHI4TerbHofo aHaJ

MafHr,rTHOfO H BI4XpeBOfO SJIeKTpI4r

O6lsqcHeHne Ha npHMePe MafHI4rH

MO)I(HO paccMaTpl4BaTb KaI( MeTaAIz

)Tt4Kr4 AI4OAa.

rca [onyrpoBoAHI4KOBDfx A],toAoB

rcrca uuQopMal1t4l4 o nepcrleKTuBax

II,IKI4.

x cegsefi.
) I4HAyKIII4H MafHnrHofo rloJl',
( Ha rIpoBoAHI4K C TOKOM B

x Ha elerrpuuecnufi 3aPrL)

JreKTpoMarF{nr:noit lz'HAYKt\L'tu,

tlor.g.
leKTpoABIlfaTeJIq.

eHepaTopa SIeKTpHr{ecKofo ToKa 14

O6:sqcueHue npI4 HuLt[ a p,eitcrsvtn

rap.gxe H HbIX. LIaCTI,I q.

rorq 3el4rn B )I(lI3HlI: PacreHn[,

ecKofo rIp[IMeHeHI{{ l43yqeHHblx

)ncTB.

r{sa ceofi crn gneKTpocra[u qecKoro'

ecKr4x nolefr.
,rx sereH14fi, noqeMy $rasrzrcY

rur4nn14Hy.

l. l{ore6aHus
l,r BotlHbl

Mexau u.tectclte

rrole6a u ar
tr4ccreAoeatre 3aBncuMocrl4 nePl

MatTHl'IKa OT efo AJII4I-IbI' MaCCbl 14

tr4ccne4onaHne 3aBucvMocrl4 rlepz

or efo MaccEI Lt X(ecTKocrl4

rore6aunil MareMarl4r{ecKolo Ma

ero AJlr4HbI. BrtqacleHlle rrepuoAi

U3BECTHbIM 3HAqEHI4qM EIO MACCbI

Bupa6oma HABbIKOI} B(

nepepa6arsrBurb vr rtpeA:rqBn.flTb

fl ocTaBJIeHH[,IMU 3aAaqaM14'

flpu ne4eHue npI'IMepoB anrrorcole6

cHcreM. flpoae4eHue rclaccu$ural

Vnpynae BoJIHI,I I4suePeHne gluH

Ha6lro4eHufi nH'rePQePeHIrI4I4 3BY

Ha6nroAeHlre v olr'r.cneHue sBre

MEXAHhLIECKhX BOJIH.

flpe4cranlenne odlacreii nptlltel

efo 14CrloJIb3OBaHut B pa3nl',lrrH

MeAI,tquHe.

Irlgloxesne cyrt4 3KOIOfZqer

crlplrH14Marb,

o4a r<ole6auzfi tvlarernaarl4rlecKofo

MTIIHTyAI,] rcole6asut7.

>4a rore6anufi rPY:a Ha rPY)l(uHe

rpylKnHbI. Brtqucleuue nepLIoAa

THr4Ka IIO l43BeCTHOMy 3HaqeHuro

rcore6aszfi tpy3a Ha TIPY;rUHe no

r X(eOTKOCTI,I npy)KI4HLI.

aH.AJrvr3I4POBUrt '
uurpopvraqraro B coorBercrBhl4 c

ITEIbHbIX MEXAHNqECI(HX

uu rcone1auui,t.

,r sayronofi BoJIHII rIO pe3ynbraraM

OBbIX BOJIH.

rafi nurep$epeHlrul4 ra 4lr$parqrau

eHI4t yn6Tpa3ByKa u IlopcrleKrnBbl

tx o6lacrsx HaYKI4, TexHUKl4, B

Krrx npo6leu, cBlgqrlrtg>( 
-,9



I

BO3AefiCTBrreM 3ByKOBbIX BOJIH Ha C IIAHU3M LIEJIOBEKA

SrercrpouarHurHble
rrore6anng

Ha6n roAesue ooIII4JIJIo rpaMM f apM(

TOKA B LIEIH.

I4:ir,repeHue oneKTpoeMKocrl4

|4HAyKTI4BHOCT.6 KaTyrI KH.

I4ccflelosaHl4e tBJIeHufl gJI

nocJreAoBarelrsofi qenh.

flponegeune aHaJIofHI,I MelI{A

xapaKTeph3ylouII,tMH MeXaHI4rte

rore6arelrHble c14creMbt.

Pacqer z+a.reuuil cl,lJtbt rora 14 Harll

nepeMeHHofo ToKa.

I4ccreAo eaHl4e rIpaHII nna Seitcrvu
npu Hr-1fi rla geitcr run rcHeparopa rrc

I4cnorrsoeauue I4HrepHera AJIfl IIO

cnoco6ax [epeAar{u g:rerTpogHepf}

Hfi r{ecKr4x rore6asuir culr,t

KoHAeHcaropa. tr{snlepeul

)KTpprqecKo|o pe3oHaHca

' Susra.recKlrMn BeIII4'qHHaM

)Kyro kr sneKTpoMafHurHy

.f,)KeHUt Ha )JIeMeHTD( IIen14

r rpanc$opMaropa. Zccte4oraut
JEMEHHOfO'TOKA.

lcrca r,rH$opMatrur4 o coBpeMeHHb

te

B

t-o

X

3lertrpouaf Hl'rrHble

BOJI H bI

OcyulecrueHne paAl4onepeAaql4

ceoficre gneKTpoMarHI4THbIx B

releSoHa.
Pageil'rhe IreHHocrHolo orHolIeHI4

o6rercrav v ocBavBaeMlIM BI4AaM I
rr p r,f H rlr4 rI I,I aJI b HO f o p a3 nllrrv fl tlp r4p

BoJlH. Z:loxeHue cyrvr 3KoJIor

3neKTpoMarHurHbIMh rore6aHzql4

O6'sqcHeFlue poJt14 gneKTpoMar

r,rccJrero BaHI,t.sx BcereHHofi

kr paAI{o[pLIeMa. ZcclegoeaHt
JrH c rIoMoIrIbIo rrao6ullHo

K r43) {aeMblrvr ua yporax {asrar
)qrerbHocrl4. O6ls.fl cHeHue

Abr ynpyfl4x lI sneKTpoMafHhTHh
qecKax npo6leu, cBfl3aHHblx

14 BOIHAMI,I,

I4THIIX BOJIH B coBpeMeHHL

te

V

IX

X

5. Onruxa

flprapo4a ceera flpuueueuue Ha flpaKTI4Ke 3aKoHoI

cBeTa np14 pelxeHuu 3aAaq.

Onpe4eleuue cleKrPaJIbHbIX
LleroBeqecKofo fra3a.
Vueune crpol4rb z:o6Paxeur4fl' rrq

Pac.ler paccroflHlz'fl or Jll4Ft3bI Ao 14

Pac'ler onrnqecnofi cI4 JIbI JII4H3F,I.

I4s naepeHze Sorcycno ro paccro.lHl4

klcnsrasue uo4ele fr MuKPocKo rla

orpaxeHl4q I4 npenoMnpHI4q

fpaHHII t{yBcTBI4TeIbHoc'

AMeToB, AaBaeMbIe JII4 H3aMI',I.

c6paxceunl npeAMera.

JIKIH3bI.

I TCJIECKONA.

il4

Bortiosste csoficrea
CBCTA

Ha6nroleHu e flBIreHnfl' Ianrep$epet

Ha6nrole H Iae tBJleH I4r 4nSpar ur'l u

Ha6lroleuue f, BJIeHI4fl rIoJIflpI'I3aIrI

hsmepeuue Anl4FIbI ceetosoil eorH

ABrelvtfl raHrepSepeFIuI'II4" Ha6lrc

Ha6lrcAeuue s.BfieHnfl, nonflPl43a

paztnw,th Ia cxoAcrBa MelIqY Al
cI]eKTpaMH.

flpuee4eHNe nPuMePoB rto.qBJreHI

rIaII 3neKTpoMaf HUTHSIX BOJI H.

SneKTpoMaf HI4THbIX BO JIII'

14 gneKTpoMaf HnTH6IX BO JIII'

,r rro pffiynb'raraM ua6moAeHzq

reHue flBreHVA 4ra$Par<qrlu cee'

\r4v kr rr4cne1c:z;a csQT&. ilou

fparcuzouH;IM 14 AI4orIepcI4oHHt

r B [pHpoAe 14 hcnoJlb3oBaHht

tq

CK

,IM

B



rexHHr(e flBlileHl/'it rrHrep0epeHII]

Lncnepctrt cBera. flepeuucleur
hcfl oJr b3oBaHbI rIpI4 l43yrreHI4t4 yKa3

kr) 4rzQpanqrlra, nollpasaquu A

) MeTOAOB IIO3HaHUq, l(OTOpble

HHsrx sereHufi

6. 3rerteHrut
KeaHroeofi
(r u: tz ttu

l(BaFrTOBa9 0t|TnKa Ha6rrcAesue rporoelerrpl4qecKor
Croreroea Ha ocHoBe KBaFIToBblx r
Pac.{er MaKoI,IMaJrt,Hofi xnnerzqecl
(roroelercrp14 qecKoM eQ$enre.

Olpe4ereune pa6orut BbIXoAa gJI(

MaKcrrMaJrbHofi xzueruqecKofi sue

cBera. I4snepeHue pa6orn BbIXoAa

flepeuucleHue npn6opon ycraH

6esuHepunoHHocrs Qoroer!$erra.
O6rscueuue KopaycKynqpHo-BonH

O6rqcHeHue ponv Ksauroeofi o

Suznrcu.

eQQerra. O6:sqcHeHLIe 3at(oHoB

lenc'raereuzfi.
lfi eHepruu gneKTpoHOB nPH

KrpoHa no rpa$uxy zapucutvtocrvt

rrun SoroeneKTpoHoB or qacrorbl

)JreKTpoHa.

)BKH, B KOTOpblx nphMeHfleTct

)Bofo AyanplgMa csoficrB QoroHoe.
rrprKlr B pa3Buruv coipeueuHofi

On:nrcil aroMa Ha6lroAeHte lusefi qarblx cneKrp(

Pacqer qacrorbl A LItvHI>l BoJlHbI I

aToMa BoAopoAa H3 OAHO|O CTaIIhO

O6rqcueuhe fl pol4cxox reHHfl Irt4H

A p a3 nALrvrA rH nefi 'rarttx crle KTpo B

I4ccle4onaHtae nnHefi 'taroro cIIeKr

Irlccle4oeaHue rlpl{Hlll4na pa6orsl .

Ha6noAenue z o6ls.flcueHHe rtpuHt

flpu ne4eHue rlpuMepoB I4crloJlb3oB

HayKe H TeXHI4Ke.

I4cnomsosauue I,lurepHela Ant ttc
npuMeHeHI4fl, nA3epa

B.

cnycKaeMoro cBera lxp4 flepexoAe

{apHofo cocrotHl{t B Apyfoe.
:fi.raroro cneKTpa aroMa BoAopoAa

pa3natIHblx fa3oB.
14

roMI4HecIIeFItso ft launn.
ana 4eficmAfl. Ira3epa.

rHvrfl. na3epa e corPeueuuoil

acra uH(pop Ma\krpr o ilepcrleKruBax

CDt't:rlrca aroMHofo
aAp2t

Ha6r rc4eHne rpeKoB alrQa-uacru.

PerncrpapoBaHue tAePHblx v3J

fefirepa.
Pacqer DHeprt4tl cBfl3l4 aroMHbIX ql

Onpegeleuze 3aqfl'ra A Mac(

BO3Hr4KalouIef o B pe3ynbrilTe paAI4

Buqucleune 3tlepru14, oceo6ol

pacnaAe.

OnpegeleH He rIPoAYKTon .n4ePuofi

B u.iucreHue 3HepfI{I4, ocno6ox4a

flounuasue rrPeI4MYxIecrB I4 Hen

I B KaMepe Bulrcona'
yteanfi c rloMollblo crlerqnKa

3p.

oBoro qvara aroMHpro flLPa'

)aKTr4BHOlo pacrana.

Aaroulefic.fl npu Pa,4I4oaKTI4BHoM

peaKIIH14.

ouefics rlpt4 tAePHbIX PeaKuhtx.
)crarroB HcnoJlb3oBau4r arouHofi



3Heprr4r4 vr I4OHI43I4pyIOillI4X Vr:

MeAUUUHe.

I4srorrceHrae cyrr4 gKollorl4qecl

6 aoloruqecruu 4efi clnI4eM paAl4oa

flpoee4eHne rlacczQvKa:1gr4 3

cprasnuecnuv xapaKTepHclt4KaM (t

cnuHy n r. A.).

floHr,rrr,raHpIe qeunocrefi HayqHofo
I]EIOBEqECTBA B IIEJIOM, A NNfl.

qeHHocrefi oBJIaAeHI4fl MeroAoM Ha

yclexa s rrc6ola BHAe rIpaKTI4r{ecK(

nyueuuft B tlpoMhtrrr]JleHHocru,

r4x npo6leu, cBtI3aHFIbtx c
(Tr.rBHrIX uslyueunfi.
reMeHTapHblx qa0THII IIo HX

racce, 3apqAy, BpeMeHl{ )Kl43Hl,l,

no3HaHufl Mupa He eqo6ule 4nr
KDr(Aoro o6yuaroulerog.a ruqHo,
.qHofo IIo3F{aHI,Iq Ant Aqcru}KeH],lq

I aeqrerrFlocrl4

7. Ssorrcqur
[-]cereuHofi

Crpoeune r
pa3BHTHe

BcerenHoil

Ha6rro4enne 3a 3Be3AauIa, JIyHofi t

Ha6rroaeHze corHeqHblx rlqreH c I

sKpaHa.

I4crorr,sosasue MHrepHela Ars rl
o6reKroe r,r uHSoprr,ra\ttu ct6 I4x oc(

O6cyn<4eHue Bo3Mo)KHbIX cqel

tr4cnorrgoeaulte IrlHrepHera Ant nc

pa3BtTvrvt Bcelenuofi. OIIeHrca au

AocroBepHocra, o6teru4BHocrl4, rI

3eorroqus 3B*4" fznorega [PoI4c)

Bn.Ir,rcreuue gHepfI4I4, ocno6ol
peaKIIl4flX.

@op n,tyr r,r po nra npo6leM TepMotlA(

O6'sscHesu e BilvrnHr4fl' conneqsofi t

flosuvauue poJl14 KocMilqecKl4x

3KO HOMI,lqecKoro 3HaqeHilrI.

O6cyx4eHze coBPeMeHHblx ft4rlo'

CI4CTEMbI.

IIJIAHETAMh B TEJIECKOTII

)Morqbro reJlecKorla H cpJlHeqHofo

'r4cKa u306p altelF^uirt ICogMMqeCKux

OEHHOCTqX,

apr4eB gBoJIloIIhH f ceneHnoft.

{cKa coBpeMeHsoil rauQppn'rarlrau o

)opMaIrI4I4 c no3I4uLIH eb <;soficrB;

JIHOTbI, aKTyanbHocTvr v T. L.

ox(AeHI4t colnequofi caPreltlt.

4aroqefic.a rlpvr rePNIoJIAePHblx

ruoil eueprerl4Kl4.
(TIIB Hocru ua 3eir,uro.

nccle4oeauufi, ux H?YqHoro

flpoucxo)KA eHnvr Ponueunofi



4.1. Tpe6oBaHnq K MnHr.rMaJrbHoMy
Pearusaqzx yre6nofi Ar{cqunnr{Hr,r
ta6oparopnie.

4. yc"rroB}lll pEAJII{3AtryI4 yrIEEHOit ilIdC

MATepr{aJrBH
rpe6yer Hurkr

AeMOHCTparlr{oHHoe
HoyToyr(, npoeKTop,

4.2. ILuQt opMaunoHnroe o6ecneqeuue o6yuenun

flepeueul per(oMeHAyeMr,rx yve6urx usy,aunri,
naTepaTypbr

Percovr er,r4yeMaq Ju4Tep aryp a

Ocuorntrc [rcroqHnr(n:
l.MsxuueB, fenua4ufi -f,Konresuq. @ugnra: yre6Har 4lx
opraHr43arlrril c npulo)r(eHrzeM Ha oneKTpoHHoM HoclareJre :

y p on nul f . 51. M-sKrauen, B. E. E yxonqes, H. H. C or cxuu-22 - e
366c.:ut.r I ererrpon. onr. Ar.rcK (DVD) (1,02 ]16).-(Knacc
029 646-s .-ISBN978-5 -09 -0297 58-s rDVD).

2.Msr<wnen, feHua4rafi -flrcoerenzq. Oraszra: yue6nur 4u I
oplaHr{3aqufr c npulo)Ker{r4eM Ha 3neKTpoHHoM Hocr4TeJre :

y p oznull . 51. MqrcHuren, E. E. Eyxonqee, H. H. C or crcuit-23 - e u
399c., (4) l. qn, krrr.:vrr., rroprp., ue. ur.*1 sneKTpoH. orrr.
(Itrraccu.recrcufi rypc)-ISBN978- 5 -09 -032373 -4. -ISIlN978-

3.Oasaxa. lllzncruft A.A., fpaxoscxr4fi f. ]O. Yue6uvx 4m
npo r| ecczo HaJrr,Horo o6pasonaHr.ls. M. : @ OPYM : I4 HOPA,
<llporfeccz.or{aJrbHoe o6pa:onanue>) ISBN 5-8 I 99-0043-X
/L

4.PrrMxeeuu, An4pefi flanroez.r. @usura. 3a4auuran: 10- I 1

o6qeo6pa:oBareJrbr-rbrx yve6Hsrx :ane4eHzfi/A.lI.PrrnrKeer,r
!por$a,2O 1,1. - I 8 8 c. : zn. -(3a4a.rHaru <[podlru). I SBN97 8- 5

Ao uo;ruureJrbHbre uc'r'oqrrfi Ka :

l.Prnrarenuu, An4peft flasroez-r. @usuxa. l3a4aunran: 10-1 1

o6rqeo6pa^:rf, BarerrHbrx yue6uux :ane4enzfi/A.lI.PrrnaKesra
[potf a,2 0 1 12. - I 8 8 c. : un. - (3a4auHnr<u <[porf u>). ISB N 97 8 - 5

2.PrrNrKesu,,r, An4pefi llaerosrlq. @zszlca. 3alaqunx: 1 0-1 1

o6rqeo6pa:oBareJrbHbrx yue6ur,rx zauegeuufi{A.ll.psnaneeu
[por]a,2O 1 4. - 1 8 8 c. : zn, -(3a4avnurcu <flporf ru), I SB N97 8- 5

3.Ila6oparopr{bre paSorrr no r}u:ure c BorrpocaMr4 14

Vqe6noe roco6ue I Tapacon O.M., - 2-e zsg., ucrrp. Lr Ao
[{l4U I41-]@PA-M, 2016. - 96 c.:70x100 tl16. -

O6opy4onaHze yue6Horo ra6znera:
Texnzqecxtr4e cpencrna o6y.reuzx:
rpralruon n o pa3AeJraM.

(IIp o r! ect:noHarrbHoe o6pa:onaHze) (O6noinxa. KIi C) IS B 978-5-9r 134-58s-3

TIJII4HbI

o6ecne.reuuro
ra6uuera rlu:unrE;

rrecKoMy

yre6Horo

pa3AenaM.

, Ha6op AeMo[rcrpaulroHHbrx

-pecypcoB, AorroJrrr4Teltuofi

KJracca oGureo6oasoBargJrbH6rx
II [poQr4nbHbrr,r

-Mocxna: flpocnen;e uue:,20 7 3 . -

rcufi rcypc)-ISBN978-5 -09-

KJracca o6qeo6pa:oBareJtbHr,rx
srtfr. u ulrorlurrrurd

4. -Mocrna: llpocneul euua}O | 4. -,

cx (DVD) (88sM6).-
09-0322234-8 (DVD);,

ry,4eHroB OpeAHefo
13 - 560c.: ul.-(Ceput
PyM)

ilaccrr: yve6uoe
-18-e rz:4., crep.

noco6ue 4ll
-Mocxna:

58-13037-1.

accbl: nocoone nJIJ{

- 1 6-e n:4., crep.-Moclcna:
5 8- 1048 8-4".

Jraccbr: noco6ne 4rur
-I7 -e nzg., crep.Mocxna:
58-1 1908-6.



s. r{oHTPOJIb I4 OTIEHKA PE3yJIbTAT'OB O(

ItuCIII4[IJIpIHbI

Itonrpo.nr, a oqeHKa pe3ynbraroB ocBoeHl4fl yqe{

[penoAaBareJleM B flpoqecce npoBeAeHl4tl [paKTur{ecK

TecrzpoBaH ur, a raKlr<e BllrtoJlHeuu.r o6yuarculplMl4cfl

nccreao gaH u il.

EH.LIfl. YIIEEHO]?I

fi AucqunJIuHbI ocylrlecrBJIflercfl

zannruVr u na6opa'ropuux Pa6or,
krBr4ny ar:roubrx 3aAall4!, npoeKro e,

Pesylsrarst o6Yueuul
(oceoenuute yMeHItqr ycBoeHHbIe sHanur)

@optvlrr I{ MeroALI KoHTPoflq

orIeHKIr p$yJlbraron o6Yuen

t4

q

C$opnrupoBarb npeAcrasreFll4il o ponl4 14 Mecre Qusurn
s cospenenHoil Hayunoft KaprI4He Mhpa; noHl4Marb

(rr:u.recrcyrc cyltlHocrb Ha6lro4aeublx Bo Bceleusoil
xtrenuil, pons (tu:nnu e cpoprvrlapoBaHnv Kpylo3opa 14

(rynrcquonalsuofi rpaMorHocrlr qeJIoBeKa Anq pelxeHl4t

n llar(Tl4 LIeCt(HX 3aAaq;
--BnaAeTb oc H o Bo no JI ararc UII,IM I,I r[usnuecrnuu
n o l-l'Tt4 r M H, 3aKOHO Mep HOCT9MI4' 3aKOHaMlr h T eopv['flM[4;

- yBepeHHoe ilcnoJlb3oBaHue Qusuuecrcofi repl'tzHolornu

t4 avMBoIlv|{A;

- BnaAe'fb ocHoBHblMl4 Me'foAaMI4 HayrrHofo ro3l{aHuq,

r,lcrroJrb3)/eMbrMt4 B Qra:rarce: ua6lro4euzeM, orlucaHueM,

Li3MepeH 14eM, 3l(cflepuMeHTOM;

yMeT'b o6pa6artrears pe3ynbrarbl t'tstvtepeuufi,

o6 u apyrr a oarb 3aBucl4Mocrb

iue)KAy {ru:uvecrcuun Bc-TALTAHaMlz^' o6ulcH.flrl

r roryrlgsp o,e pe3yrbrarbl H

AeIaTb BLIBOAbI;

cQopnrrzpoearb yMeHut peuarb $n:uuecrue saAaqkt;

- cc|lopvrapoBarb yMeHH.fl tIpI'IMeHflTb flonytloHHble

3r-rariHt Ant o6'sscseHun ycttozuir fiporeKaHltq

(rn:rvecrcux qsreuufi B [pl4poAe, lpo$eccnoualluoft
cQepe n D\ntt nptHttrtfl flpaKTuqecKl4x peurerrzfi B

rro BceAH(lBlloil xn:u u;

- c dlo p v ra po Barb coScreeHHyto rIo3I4 III4Io rlo orHoLIIeHI4Io

r (rn:u.tecrcoi lucpopir,raquu, [oryqaeNlofi zs pasuux

14 cTo Ll l-l H I(O B.

3K3aMeH.


