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AHAATIIA

Byl AIIII1SMAbII( xYMblcra Hyp-Cylrau KanacblHAa xblny 3neKrp

craHrlrrflcbrH cilnyAbrr{ rexHuKanbl(-3KoHoMrrKaJIHK HerisAeMeciH KapacrblpAblM.

xo6a HerisiHle KaJra MeH o6lucrrr 3neKTp xoHe xblny 3HeprI{tcbIMeH TOJIbIK

KaMraMac6r3 ery )Ky3efe acbrpbrnaArr.. Ecenrey 6ofirrnura (yarbl 380 MBr xblJry

gneKTp craHrlr4rcbrH cany vrylmrn4iri KapacrbrpblnyAa. CraurJus Iq:pblnbrcbl

r<esiH.re EK3-420-140 xasaHAbrFbr 6ec sana,IIT-80/100-130/13 xoHe T-1101120-

130 ryp6rnHanapbr ep(aficblcu eri AaHaAaH opHarbrnFaH'

AHHOTAIIVIfl

B ,uassoil 4unnouuofi pa6ore s paccMorpen rexHl4Ko-sKoHoMrrr{ecKoe

o6ocuoeaHl{e cTpoIlTeJIbcTBa Te[nogneKTpocTaHIIt4II e r. H1p-Cynrau' Ha ocnose

npoeKra 6y4ei ocyqecrBJreHo rIoJIHoe o6ecneqenue ropoAa v o6taclu

,n.^rpr"ecKofi r4 TerrlroBofi eneprraefi. B pe3ynbrare rIpeAycMaTpI4BaeTCs T3II
rorrt"o.6ro 380 MBr. llpz crpovreJrbcrBe cTAlr\vrrt KOreJIbHa{ EK3-420 - 140

6rjrta ycraHoBneHa B nflrv sK3eMrrJrflpax, ryp6unu IIT - 80/100-I30ll3 u T -
I l0 I 120-130-1 4ryx eK3eMrlntpax.

ANNOTATION

In this thesis, I reviewed the feasibility study for the construction of a thermal

power plant in Nur-Sultan. On the

be fully provided with electric and t
with a capacity of 380 MW is envisaged'

boiler roo- BCp - 420 - 140 was installed in five copies, the turbines PT - 80/100

- l30ll3 and T - Il0l120 - 130- in two copies'



MA3MYHbT

Kipicue 7

1 Herigri 6enina 8

1.1 X3O-nuH nerigri KoHAbrpFbrnapbrH rar{Aay 8

1.2 X3O xGrJry cxeMacbrH xacay xeHe ecerlrey I7
1.3 IIT rypli 6y xuny eneKrp craHrlrrf,cbrHbrrl )Kbrny cxeMacbrH ecerrrey 19

I.4 T rypri 6y xuny oreKTp craHrlrlflcbrHbrrl xbrny cxeMacblH ecerlrey 30

MbICiIJIbI

1.5 Xruy gneKTp craHqrrrcbrHbrr{ 6y 4arauAbrKTapbrHbrr{ orbrH rrrbrrbrHbrH 37

ecenTey

2 3rononarzKilIrrK 6erivr

2.1 [Iurun4apAbr rublrapy

2.2 Sneprzaurrq esiHAiK KlrIbIH ecerrey
I(opurun4rt
flairrwranbrrrraH e4e6zerrep risivri

42

42

44

46

47



KIPICTIE

(asipri ya(blrra Hyp-CylraH KanacbrHAa exi xury 3neKrp craHuvlrcbr
)KYMbrc icrefi4i. A:r.aitga, coraH (apaMacraH, DHeprHr rarrrrrbrJrbrrbr 6ipriu4eu
6air4anyga, oHbrl{ ce6e6i xaJIbI\rbII{ (ap(brHAbr ocyi xene 3Heprv-rrHbr Kerr KDKer
ererin rexHoJlortrnnap ven xa64blr(TapAbrrl AaMybr 6onun ra6rrna4rr. luuona4u4
XYMbICTa CanyAbI x(Ocllapnall OTbIpraH xblny sneKTp OTaHIII/UIObIHbII{ T9XHIIK1UI6IK-
sKoHoMI4KanbIK Herigin K+apAbIM. Onur{ nerisin4e x{brnynbrK ecenrey Nyprisin4i.

Xalnrt, 6yn 4unnoMAbl( xyMblcrbrH MaKcarbr - I{yp-Cynran KaJracbrHbrr{
xtLIIKbIH xblny x(eHe gneKTp eHeprLrrchrMeH ToJrBrK KoneMAe (aMTaMacbr3 ery 6onrrn
ra6una4rr. Eceureynep 6apucrtr4a (a)Kerri 4on4rrprbrnapA6r ruiu4i Tar\ray
6enrilen4i. 3r<onouur<a 6enirraAe sHeprr4.rr pecypcrapbrHbrr{ (yHbrH ecerrrey
KapacrbrphrJrAbr.



1 Herisri 6e.ttiu

1.1 X3O-HIIH Herisri KoHAbIprbIJIapbIH raIIAay

1. 1. 1 EePinzeu uaniuemmeP

xt3o opHanacKan afiuarrt - Hyp-CVJITaH Kanacbl;

Ecenri MaycbIMAbrK reMflep aryprrapbl :

-xblnyMeH KaMry ylrin eceuri" reMrleparpa' tn - -40'0 oC'

-erl cyblK air^atsreMreparYPl, t", - -16'0 oC'

- )rGrrryMeH (aMry reserliHAeri opraura reMlleparypa,t;p = -6,0 oc,

- x(a3rbl NlesrirAeri oprarua reMrleparYPa't#"to = 18'0 oC;

;

Ou4ipicreu Kafirrtn re:rerin KoHAe xoeQQuuzenri K:0'8;
OuAipicren Kafirsrn r<enerin KoHAeHcar TeM[IepaTypacu, t* = 80 "C;

I,7l xBrlaaart;
ePi, Qz = 0,80

rBr/alau.

1. 1.2 )Itutny ilcYKmeuenepiu ecenme))

Onaipicre 6epinerin 6y Iublrblcbr , Dn = 330 r/car'

XltlylauAblpyMeHx{enAeTyxYKTeMeci(1'1)$oplryrracu6ofiltgrrra
ra6rrna.{u:

Oor+e = A' Qt
(1.1)

MyHAa ll - \ata rYpfbIH caHbl, MbIr{ aAaM;

q,t- 6ipaAaMfa x{brrry MeH xeJlAeryfe xYMCaJIarbIH Xblny, r<Br/a4au'

Qot+s - A' Qt : 350 ' 1"7L = 598'5 MBr'

blcrsrK cy )r(yKreMeci (1.2) Sopuyrlacbl 6ofirfirura ra6ruaAH:

Q.". = A' q,

MyHAa 'A - n\Nn rYprbIH caHbl' MbIr{ aAaM;

(lz 6ip aAaMra xYMciInarbIH bIcrbIK cy

rBr/a.ual,r.

(r.2)

xbInybrHbIII Menluepl'

350'0,80 = 280 MBr.

8

Q.u. = A' qz =



XrrnylauAblpyAblH ronbl( xYKreMecl :

Q=Qor+"*Q.r.

MyHAa Qor+e - xblnynaHAblpy MeH xenAery xYKreMeci, MBr;

0.r. - bIcrbIK cY xYKTeMeci, MBr.

(1.3)

Q = Qor*" * Qr". - 598,5 + 280: 878,5 MBr.

Xruy Nyfi ecin4eri reuneparypanbr4 rpaQnriHeH MbIHarIap Kepcerinren, 1 -

cyper:
- rire MarrlcrprrnbAarbr cyAbrH eII xorapbl TeMrleparypacbl, frrM = 150 "C;

- repi Marr4crpanrAarbr cyAbrrl eH xorapbl TeMrleparypacbl, tor - 70 "C;

- xrbrny xelicinAeri cy4rrq opTalua TeMnepaTypacbl, t.t. = 115 'C.

o(::

150

tr.p

1 - cyper - Xu.rry xeniciniH reMrreparypaJrbrK rpaQuri

9



1.1.3x{sorcunytgoudutpeulcblHbltl)ttbl]IyblHecenmey
x3 o xbrnbrry (oHAbrpf brcbIHbII{ cxeMacbl 2' cyp ert e rcep c erilreu'

xrrny xericiniq ronervri reMeHAefi sopnrana (1.4) 6ofirtHlua aHbIKraJIaAbI:

Vr, = (0or*" * Q."r) ' (AL + A) (1'4)

MyHAa 41 - crrprKbr xbrny xeniciHiq N,tenurirri releui, na3/MBr;
- A;- i-ni xGrny Neniciniq uenmixri rceneui, na3/MBr.

V,r: (Qor+g * Q.".) '(At+ Ar) = (598,5 + 280)'(8,6 +26) = 30 396'1'tnr3'

fIM ra oM -rir<e xeHe repi NaarucrpanbAap; cHl u cH2 - xeni Hacocrapbr; IIBK

- rnbrr{AbrK cy xbrrrbrrKbrru xu.utt; clIB u CIIH - acrblHfbl x(eHe ycriqri cy

)rGrnbrrKbllxrap; BA - xeni cyrtnbll{ BaKyyM Aea3paropu; fIfIH - KocIIaJIbI cyAbIII

Hacocbl; XBO _ xv1y111fl;rbl cy ra3apry; K- ryp|w.naKoHAeHcaropbl (cy xrtrurrKbllll

xY6uPlaPueu)'

2_cyper')Krr.irylaHAblpyKoHAbIpfbIHbIHcyl6acrt

lllapr 6oilrlrura xbrny xenicinir{ cy IubIrbIHbIHbIrI nerisri xelerui xblny

xenici ronerrainiq 0,5oA - brH r<ypafi4rr, cor ceSeuri 6yn IuaMa (1.5) QopMyna

6ofirrnura eceurele4i:

Gy, = (0,5/100) '%c

Gu, = (0,5/100) '30 396,t = 151,98 rlcat'

Xrrny NenicinAeri cy rubrFbrHbrH a 6afinattblcrbr xblny IlrbrrblHAapu (1'6)

Sopl,ryna nerisiHAe eceureliueAi:

(1.5)

l0



Qyr r, - Gyrcp(tcrc t"r) /3600 (1.6)

MyHAa Gr, - xblny NeniciniH cy IIIbIrbIHst, rlcar;
cp - cyp.bn{ uenurirri xrrnycufirru4rrnrrru, r!x/xr'K;

t.r. - x;rny xenicinAeri cy.urrH oprarlra reMneparypacrr, oC;

f*" - car4blH cyAbIrI TeMneparypacrr, oC.

Qy,,, = L5'l',98' 4,2' (I15 - 5)/3600 - 19,5 MBr'

Cy rrrbrrbrHbrH erey yuriH cyMeH xenerin xbInyAbIII uenruepi (I.7)
SopuynalreH eceflTefi Nais :

Qno4n - Grrcr(tnoAn t*")/3600 (r.7)

MyHAa tnoan - cy rrrbrrbrHrru erefrrin cyAuH TeMrleparypacu, oC.

Onoon = 151,98 ' 4,2 ' (45 - 5)/3600 : 7,09 MBr.

Xrrnrny (oHAbrprbrcbrHbrrl xbrny KyarbrH ( 1 . 8) 6ofisrHlna aHbl(Taft rvrts :

Qry = Qor*, * Q.u. * Qyrr. - Qnoon (l'8)

MyHAa Qyrrr- xblny xenicinAeri cy lrurblHblH xblny IublrblHAaprr, MBr;

Qnoon - cy rubrrbrHbrH orefiriH cyMeH xeneriu x{bIJIy vlonuepi, MBr.

Qry = 598,5 + 280 + 19,5 - 7,09 : 890,91 MBr.

XunylauAbrpy KepcerKiruiu ecreprenAeri xbrJlynaHAblpy KoHArIprbIcbIHbII{
xbrrry Kyarbl (c,,u : 0,55) (1.9):

Qorn: drtu'Qry (1 9)

MyHAa Grr\ xtblJlylraHAblpy repcerrirui;

Qr, - x<blnblry KoHAbIprLIcbIHbIt{ xGlny (yarbr, MBr'

Oo.n = 0,55'890,9'J' = 490 MBr'

Cy xururarblH Ka3aHAapbIHbIH Kyarun (1.I0) nerisinAe aHrt4tacaK:

Qn"* = Q'u - Qo.n (l'10)

1l



MyHAa Qr, -xbrnblry KoHAbIpFbrcbIHbII{ xblrly Kyarbl' MBr;

Qo.n - xbrnynaHAbrpy ropcerr<iuriu ecreprenAeri x(blnblry KoHAbIprbI-

cbrHbrrl x(blrly Kyarbr, MBr.

0n"* = 890,91 - 490 - 400'9L MBr'

1.1.4 )I{3O-uutry mypSuua ucaHe 6y ryasau rioudutpewttapbtH maryday

On4ipicr<e 6Y xeue

KoHAbrpFbInaP rarlAafin4us.

epKaficunuq en4iPicrix 6Y

70 MBr 6olaAn. Ns3 NeHe

xbInynaHAbIPY xYKreMeci Qrs = 180 M

500 MBr.

Aurr4ranfaH )rcbrnynaHAbrpy xopcerriuriu ansryray yurin ( 1 . 1 1 ) :

CL.ru : Qr/Qry (1.11)

MyHAa Q, - rolrt( nGlnynaHAblpy xYKreMeci, MBr'

([,,u: Qr/Qru: 500/890,91- = 0,56'

AunKralraH III6IIIA6IK xYKrel,reci (cy xbIrIbIr(bIIx Ka3aHAap yurin) (Ll2):

On"n: Qry - Q, (1'12)

Qn"* : Qrv - Q, :890,91 - 500 : 390,9t MBr'

lllrrrlAgK cy xGIrIbIrKbIIu Ka3aHAapArrII KBf M- 1 8 0 rypiu raHAafi MbI3 :

KB|M-I80 (21 0 MBr) (2 aaua)

Cy xurur(bllx Ka3aHAapAbII{ }Kblny Kyarbl:

Qn"*:2'270:420MBr'

Ey ryp6uHaJrapblHblH KbI3AbrpbIJIFaH 6y rurrrrtcrr :

Nsf 
- 

IIT-80/100-130/13 Dol : 470tlcar

Ns2 IIT-80/100-130/13 Do2 : 470 rlcar

Ns3 T-110/120-130 Do3 : 480 r/car

Ns4 T-110/120-130 Do4:480 r/car

t2



TyplwnatrapAbrq ronbrK 6y nurucu (1.l3):

XDo: [Doi (1.13)

MyHAa Do, cefixecinrue ryp6vuaJrapAbrH 6y urrrrrrcsr, rlcar.

IDo : 2' 470 + 2 - 480: 1900 rlcar.

Ey 4asaHAapbrHbnl ronbrK 6y ouina4inirin (1.14) aHbr(raftMbr3:

D*:(1.+a+F).2n" (1.14)

MyHAa XDo - ryplwuatrapAbrH roJrbr( 6y rurrrrrcsr,rlcar.

D* = (1 + 0,02 + 0,03) . 1900 _ 1.995 rlcar.

X3O-aa opHaryra EK3-420-140 rypiueu 6ec Ka3aH raq4afiurrs, nrHvrronbrK
6y oniu4inirirraeu (1 . 1 5) aHu4rafruus:

XD*":fl* . D^u (1.15)

MYHAa flrca - Ka3ar{ CaHbr;

D*^- 6y qasanAapbrHbrrl ronbr4 6y ouivr4iliri, r/car.

ED* -5.420:2100r/car.

I.L5 X{utny )rcIl(mexxenepiu uaycwM mapanbtHa ecenmey ilcaHe uezisei
rgoudup eatnap dary maryd ay mypiu aHbutmay

a) ruaycuMAbrK rrraprrbr reMrreparypanapbr :

- xornyMeH KaMry yuriu ecenrix reMrreparpa, t!, - -40,0 oC,

- eq cybr6 afrgaru reMnepar;pa, t * : -16,0 oC,

- x{brnyMeH KaMry regeHinAeri opraua reMrrHeparypa,ffp = -6,0 oC,

- x(a3lbr ue:rin4eri oprarua reMnHeparypa,t{tto = 18,0 oC;

6) 4uc4rr lrepsivr4eri er{ )Koraprr pex{r4M (I pexnrra):

xGrnyMeH (aMry )KeHe xenAery (1.16) :

Qorer : Qot" * Qv, - Qno4n (1.16)

Qorer : Qo* t Qv, - Qnoan = 598,5 + l-9,5 -7,09 = 6t0,9'1, MBr.

13



blcru4 cyMeH KilMry
6apnuru (1.17):

YruiH Q.". = 280 MBr, coHbIMeH Koc

Qt=Qo.,i*0t"'

Qt: {2or"r * Q.u. = 610,9t + 280 = 890,9L MBr''

e) eceuri-rer<cepic pex{IIM (II pexzlr) 6ipinrui pexflIM cllt4rbl

$opvryraueH aHbI(Ta^IIaAbI :

Qz = Qo-rsz * 0.u. = 358,72 + 280 = 638,12 MBr

MyHAafbr Qorez - erinrui pexurr,rnirl NGrnyMeH KaMTy xeHe xen4eryi

aeri (1 . 1 8) Qopruyna 6oiirtHlrra aHbIKranaAbI:

Qot"r (f 
"" 

-txrq)
Yors2 - t"n_tf

Qor,z= 61'0,97 ffi =358'L2MBI'

r) xHlyrrleH (aM'ryAbII{ opralna pexl{Mi (III pexrau) (1'17):

Qs = Qor"a * Q.". - 252,79 + 280 : 532,79 MBr

MyHAafbr QoTBg - yuriHlri pexr{MHirt x{brnyMeH (aMry xeHe x(enAeryi

Aeri (1.19) Sopnryna 6ofinHrua aHbrKrarranbr,6yn $opuyna (1.18) yxcac:

Qo'"r (t"" -fip)
Vore3:7

Ou'sg =6L0,9L # =252'79MBr'

4) xas vresriniHAeri pexllM (IV pexuvr):

Q+ : Qfi"J'" - Q""s(tt"- tf")
lfB "xB

Q+=QA.J" =a."## =280 H =229MBr.

Eceutey 6ofirrruua aJIbIHraH InaManapArr 1 -recrere eHri3eMi3.

(1.17)

(1.17)

(r .1 8)

EMCH-

(1.1e)

(1.20)

t4



[[auanap lEenrinenyi Omuena

6ipriri
PeNnvrlepi

I il m I\
Onaipicrir< 6y
IIIblfblCbI

Dn
rlcar 330 330 330 33

Xsrnyueu KaMry
MeH X(enAeTy Qot" MBr 610,91 358,12 )\) 7q 0

blcruK cyMeH KaMry 0"o. MBr 280 280 280 22

Bapnrrrrr Q, MBr 890,91 638,12 57)',lq 22

Cy xunrrrKbrrrrrap Qa MBr 490 490 490 22

Cy KasaHAbrKrapbr Q.,r,. MBr 400,91 148,72 42,79 0

Ecenrey 6ofirruura aJrbrHraH rxaManap apKblnbl, TarIAan aJIrIIrraH

KoHAbrpfbrnapAbrrl rYpi aHbrKTana[br. Hopuara cefiKec, 6ip 6y Ka3arIbI r
:xargLafi1la. KanraH KoHAbrprblnap II pexuvuiq )I(YKreMeciu tolrt4 Kopce

KepeK. Ecenrey ueruxec;i

II pexznaniq xyr<r'erraeci: Qz : 638,12 MBr.

e fl3r
afal
iiny

I(anran 6y xasaHlapAblrl onivrxiniri D^ - 4' 420 = 1680 rlcitt,

1-rcecre - IllauariapAbrq permrrMAep 6oftrruura aJrblHrau nen4epi

Typ6zuanapAblr{ 6y rurrrutcblHblr{ (yarbl :

- eu4ipicrix 6y D,, = 330 r/car,
- xbrnyMeH KaMry (yarbl Qor" = 35B,LZ MBr.

[lrrqArrt1 cy Ka3aHAbIKrapbIHbII{ Kyarbl Qn"* : 490 MBr.

I(oprnrrnAbl: erep 6ip 4asanAblK xYMbIcraH IIIIIKKaH xaFAaitga, X3p-uuU

KoHAbrprblnap AYpbIc raqAanbIHFaH.

L 1, 6 )I{3 O - uutry nx exHuKa + Ko H o MuKqnbut u e z i s d eu e c i
X3O canyAblr{ exi nyc4acblH KapacrblpcaK:

1 -uri nyc4a: 2xllll-80/ 1 00- 1 30/1 3 xeHe 2xT -l l0 I 120-130

2-rui Hyc4a: 1xP-1j0-130/15 xeHe 3x

Op Hyc4ara (apa)Kar untruH4apun (
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T IUbIfbIHbI, MJIH. Tel{re
Keftinri

rrr-80/100-130/13
T-1 10/120-130

IrIbrfbIHbI, MnH. Terlre

P-50-130/13
T-1 10/120-130

KB|M-100

A - rcecreci - Eipinrui nyc4aHbIII KapalKar IIrbIrbIHbI

AnraurKu 1 xlIT-S0/ 1 00- 1 3 0/ I 3 xene lxB-420-140

X3O-ra ronbrK Kapax{arblH ecerlTeceK:

Kl*ro : Knrr * Ku,"r * Kn, * Kt * K.,"* - 58000 + 55000 + 29000

2x34000 * 4x33000 * 3x4100 = 354300 MnH.rerlre

B - necreci - Ercirruri nyc4anurl KapalKar rIrbIrbIHbI

Arraurxu T -tl} I 120- 1 30 xene lxB-420-140
X3O-ra ronblK Kapax(arblH ecerlTeceK:

KLro : Krr * K*^r * K, * Ko f Kn"* : 68000 + 55000 + 34000

2x34000 * 4x33000 *'3x4100 = 369300 MnH.rer{re;

Menruirri 4ap axilr IubIFbIHbIH ec e1lTeyre apHaJIraH t[ opnayla

Kio = K'/N'

MyHAarbI K' - pe;xnvrHiq X3O-na ronblK Kapax(arbl.

I uyc4anrrq (apa;Kar rrrbrfbrHbr (1.21) soprr,ryna 6ofir[rura:

Kfo == Kt/N, = 354300 l3B0 - 932000 reIIre/KBr

II nyc4anblrl Kapax(ar IublrblHrraa (1.21):

(r.2r)

T6



= KII/N, - 369300/380 - 972000 reqre/KBrl

I(oprnunAbl: rexl{uKa-3KoHoMI{KaIIbIK ecenrey4iH tlteliuerrepi 6ofi maI
(KI:

Kj,!

I nyc4a4a II nyc4ara KaparaHAa reMeH (Klo : 932000 renre/rBr ' KI'! 72000

renre/rBr).
ocu 4apacrbrpbrn,Fau er<i Hyc(aHbrr{ [ nyc4acu raIIA€uIbIHAbL

)It3O )rGIJty cxeMacblH xacay )I(eHe ecenrey

1.2.1 )I{)O-uary )rcbutY cYn6acut

TaHAanran KoH brpfbrnapAbrr{ r<orreriuen x3o xGlny cx

rgypacrbrpaMbl3. Xrrny cxeMacbl 6apnu4 6y XasaHAbIKrapbI 6y4u 6ip 6y ayt

*i6ep.Ai 4en 6olxaHa'IblH eriu xacarlFaH. Eyl X3O xYMbIcbIH ceHl eTeAl,

TYTbIHyIUbInapAbI )KbItIlMeH )I(eHe 3n eKTp sHepII4.ucbIMeH KaMTaMac bI:]

xt3o xGlny cxeMacbl 3-cypeme KopcerlJrreH.

Crrpr4u nGIrIy rYrbrHylublrlapblHaH 6ac4a, X3O-aa iruri

HycKaAara X3O caJIybIHa Kapaxar IIIbIIbIHAapu II nyc4ara (aparaHAa roMe

354300 MrrH.reHre < KII -- 369300 MJrH.reHre) xeHe uenmixri Kapaxar MerIIIl

rrrbrrapbrHAblnapbl 6up. X99 xGIIIy cxeMacblH ecellrey nGInyAbII{

rrrbrrblHAapblHbll{ Tene -TeIIAirin any XeHe aHbI(Tay yuriu x(ac aIIaAbI'

x3o xbrny cxer\{acbrHaa 2xIIT-80/100-1 301 13 x{eHe 2xT -ll0l 12

ryp6uuatapu, 5,xE-420-I40 6y Ka3aHAblKrapbr, 3xKBfM-100 cy

Ka3aHAbIKrapbI opHaTbr-raAbl.

I . 2. 2 )I{3O-uary ueziszi crca'dutrymapbmury cLmammaMalapbt

Xo6anur{ xblny ece6i HerisiHAe ropr 6y ryp6uuacbl xeHe 6ec 6y 4as

opHarbrnaAbr. onap: 2 x IIT-80/100-130/13 xeHe 2 x T-It0lI20-
ryp6wuatrapu, 5 x EK3-420-140 6y Ka3aHAbIKrapbI'

IIT-80/100-130/13 6y ryp6uHacbl, 2 r\utnt:aglpri IIBA vren I{H[
Tlp6una pereHeparlnri xyfiecisrc 4 IIHA, Aeasparop x(eHe 3 IIBA
'ryp6"rru"brr{ rexHzKanbrK cr4raTraMacbl: 3JIeKrp Kyarbl - 80 MBr (Nr)'

-r.ur.u, - 480 rlcar' (Do), Kbr3AbrpbrnfaH 6y,uuu 4rrcuurr - 13

1.2

nepl

MACbIH

pbrHa

xbrIIy
bIK

130 6y
blry

IrAbrfbl

30 6y

.Ey
rri 6y

(P");

H IICA,

Kbr3AbrpbrnraH 6yluu reMueparypacbl 540 oC (to)' Kope 1py cy

reMneparypacbl -230 ''C (tn").
T-lI0ll20-130 6;y typluuacbl YIu uurll4HAprru: 6ip aFbIHAbI IIBA

er<i arrru4rr IIHA. Typt6uua pereHepaqux xyfieciuAe ropr IIHA, Aea3p )KEHE

- 100yru IIBI r]paAbl. Typr6unanblH TexHI'IKaJI;IK crIIIaTTaMacbI: sneKTp Kl

MBr (Nr), rceperui 6y lrIbIrLIchI - 485 rlcar (Do), Kbl3Ablpblnran 6yAsrr{

13 MlIt(Po); 4gs4brpbrnraH 6y4uU reMlleparypacbl - 540 oC (to), Ito pv

cy reMrleparypacbl - 230 oC (fn").

Typ6unanapra K:eperri 6y Iublrblcbl:

17



Do = ntrc' Lttr * TLr' DI = 2' 480 + 2'485: 1930 rf car.

Ey 4aaan4blrblHblF[ eHivrliniri :

D^ = (I + q, + F). f)o - (L + 0,03 + 0,02)' 1930 = 2026,5'rfcar;.

MyHAa a - 0,03 - 6y onivlinirine r<ererin Monlrep;

P - 0,02 -'esiHAix rrafigatauyra Kereriu 6y IrrbIrbIHbIHbrrI Mo

X3O-Aarbr opHarblrlarblH 6y r<asanAblrblHblf{ rypi EK3-420-140,

(r.22)

afinanurra4-,;;., 6apa6aHAbl, T-ra y4cac KoMrIoHoBKuuIbI, 6ip xopnycru, 6pr bIK

(r.23)

urepi.
LIfPI

H

- 420
yAbIr{

a3AbrrI

Fr.rMapaTTa opHilracyra apHanras. XaraTbIH OTrIHbI - Tac rovip, or
orbrHbr - Ma3yr. Lllnar IIrbIFapybI Karrbl rypAe 6onaArt'

BK3-42 0 - 1 40 6v r(a3aHHbIH rexHrlKiulblK cl'InarraMacbr : 6y euin'r4ini

rlcar, Kbr3AblpbrnraH r6yAuH (brcblMbl 14 MlIa, Kbl3AbrpblnraH

reMneparypacbr - 555 oO, 4operrir cy4uH reMlleparypacbl - 230'C, ryrin
reMneparypacbl - 91 oC:, IIOK (6pyrro) IapaHrllf,Mes - 9IYq (a3aH oTIIII

eui r<ononHa opTacblMeu - 11,15 M; Teper{Airi ronouHa opTacbnvreu - 1

6uirriri - 39,I nl, on4ipy 3aybrrbr - Bapnayun (a3aH 3aybrrbr (EK3).

1.3
ecerlTey

IIT rypni 6y xu,ry sJreKTp craHrlrrflcblHbrH ?KbrJry cx

L j.l )Itwnyndry ercenmiry u'tapmmaput

(rrBK) Kbrnbr

MEJIlM inen

Typ6vruatap onerripnir< rpatpurueu xYMbIc arKapaAbl, IIrbI

xcbrrrynbrK rqy6upnap.qrnq 6 eri xYMbI c ar4apvr afi 4rr.
[[rrr{AuK x{blnynblK x{YKreMe cy KbI3AbIprbIrII Ka3aHAap

ereneai.
T yp6nua r<ipi c in4 eri 6yauu anraluKbl r<opc erxiunepi s ayur

UUIbIHAAbI.

fIT-80/100-130/13 6y ryp6uHaubl4 xblnyru4 c1-n6acbl 3ay runri
cYnoaMeH aJIbIHaAbI.

1.3.2 )I{3O 6nozutubtry ecenmirc cynSacwH ryWacmwpy

Elorrutq ecenrir cYn$acblH I(+pacTblpraH Ke3Ae peleHepaTI4 ay

KbI3AbIpfbIIIITap caHbIH )t(eHc oJrapAbrq \uubrJlybrfr EUItsPy \4/ner. vL,nD

6rorrnq ecerrriK cyn6a.cbrH1ra cy gafirrnyay cyl6acun, erqipicreH Kafirap
CAHbIH XEHE onapAbrrl KocbrnyblH ecKepy Kaxer. Couu Karap,

ATbIH

rubr( cynSacrrn, TyTbIH\)rrubIFa xGlny xi6epy cprSacuH renripy Ka>tCeT.

Pereneparneri 6;y anbrMAaprrHAarll ropcemirurepai 3ayblT rr,reli

ap(brnbr aJrbrHaAbr. OH4ipicxe 6y ou4ipic 6y aluvrrHblr{ KonneKTopbIHaH aJr HaAbr,

6y Srrcrrv6r P,,o : I,27 MlIa vonurepiHAe 6onaAu. xrrnyraHAblpyfa x(eH
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cyMeH (aMraMacbr3 eqre nGrnynbrK )KyKreMe x3o-aan hrcrbr( cy Y6epire4i. blcr'4 cyAbr (br3ABrpy yruin or cy (br3AbrprbrrrrrapAaH xO
\br3Abrprbrru r(a3aHA ap4eur ereAl. nT_ g 0/ I 00_ I 3 0/ I 3
hlcrbr( cy roMeHri, xoraprur cy Kbr3AbrprbrrurapbrHaH
orin 4rrsa4rr.

6y ryp6uHarrbr KoHAbr
xeHe cy Khr3Abrpfbrrrr

3-cyper - tIT-80/100-l3rD/r3 6y ryp6nHaJrbr KoHAbrprbrHbrrl ecenrirc cyr

IIT-80/100-130113 6y ryp6zuanu KoHAbrprrrHrrrl ecerrir cy.n6ac
cyperre r<epcerinren.

cyn6a 6ofirrHrua r(a3aHHaH ou4ipinin rx6r(KaH 6y rypluuara xi6e
ryp6vrnaga xyMBrc arKapbrr rubr(r(aH 6y urrr4rarbrrrr(a xi6epireai. IIIrr4:
IXbI((AH IIIbIK COPFbIMCH TEMEH (bICbIMAbI CY KbI3AbIPFbIIXTAPbIHAH
ra3chI3AaHAbIprbIIIr(a tyce4i. fascrts4aHAblprbrrrra rrrr4ral aya(orreri) 6oni
coq rubrK t1opeK cy 6olrru aranag.br.

I(opex cy coprbrMeH xorap'r KbrcbrMAbr cy ,(br3A'rprbrrurapaaH eri
I?** xi6epi"rre4i. I(asanruuH roKrurnMafirrru yprrey .y"r .oi .ut"roi, cenap
xi6epire4i. By ryp6vHaftaperrerrMeftriu 6y anbrMAapbr )KeHe perrereriH o
oy )KeHe. xbrnynaHAbrpyra 6y anrrvr4ap:rr 6ap. Xruylu4 xeniaeri cy rrrbrF
orey yruin rorrbll(Tbrparblrl cy BaKyyMAbr ra3cbr3AaHAbrprhrrrrra lafirrHerrx

r9

I

HAE

cy
rbrAa

KA3AH

3-

,4il

orin
TEH

6y

icr<e

HEIH



1.3.3 Xoeapeut JrcaHe meneuei )rcbmyraHdutpyea

anatud aputud aeut 5y ryucurubtH oHbtrymoy

X3O-HrrrI x{brnyn brK x(yKreMenepi :

(ucnurr Pn = 1,27 5 MlIa oH4ipicre 6y amruuuau 6y urrrrucrr Dn

rlcar; en4ipicren 4afirrapruarblH TeMneparypacbl t"* = B0 "C IxbIK M

D;osr - 700/o' Dr;
X3O-aan 6epinerin xGlny ruonurepnepi:
- )Kblrlbrryra Qot '= 7575 f[x/car;
- brcrbr( cyMeH KaMAayra QrBc - 135 flx/car;
- TonbIK xblrrynbl.K )KYKTeMe Qttq : Urc f!N</car.
XruynauAblpy KoHAbIprbIcbIHbIrI cg6acu 4-cyperre renripinreH.

4-cyp er - Xt9 O-ubIH )IGIJryJr aHAbIpy KoHAbIprbIc bIHbIH cyl6 acu

X3O-qaru xeli c)yAbIrI roJIbI( Ilrblrbrcbl

DHU = 0"'{ ' 103 /c ' (tn, - tor)

Dffu = 7770't03 /4,2 ' (150 - 70) = 5100 "rlcar;

MyHAa C - cylrru xblny crrfiuvrArurblrbl, r,{N/(rr'"C);
tn*/to, - 750/70 - rir xene rcepi uarncrpitrlAbl4y6upnap

TeMrreparypacrr, "C.

Bip IIT-80/100-130/13 6y ryp6uuarut (oHAbrprbIHbIrI

(br3Abrprblllrrap blHan orerin cy Ixblrblcbl :

DJ" = o[3u /"- 51oo/3 = 77oo rlcar.

MyHAa n - X3O-aa opHarblnraH IIT-80/100-130/13 6y

KOHAbIpfbIHbIH CaHbI.

IIT-80/100-130/13 6y ryp6zuanu KoHAbIprbIHbIH )Kblnynbl

anbrMAapbIHbIH ronbl( HoMkIHiuIAbr xtYKreueci )Qlt 6 = 2BS flx/r<r'
Xeni cy MeH 6y4nrq x{bIIIynbIK 6anancrr apKblnbl:

IQlro - D.'" .C- (tz - for)
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x(enl cy (br3Abrpfbrrrrb,rHaH rxbrKKaH cyAbrr{ TeMnepaT}pacbrH Ta6aMbr3 :

tz=LQ[",6=D[u.C+toM

t2 -: lg5 ' rc3 /L700 . 4,1.9 + 70 = 110 oC;

Xoraprr )KeHe rovreH xeni cy Kbr3AbrprbrrurapbrHAarbr Kbr3ybrHbrr{
TerI aJrbrHaAbr, coHAbrxiTaH ToMeHn I{eJIl cy Kbl3AbrpfbrrrrTaH ru
TeMneparypacbrHbrr{ naonIuepi reneci4efi :

tr = to* 1- (tz - toi/2 = 70 + (110 - 70)/2 = 90 oC

I(us4rrparrrH 6ylrru rrrbrrbrHbrr{ reMrreparypacbrna aefiin xeri
4us6ayun 6t: 5 oC req ilJraMbr3.

epl
cy

P"o = 0,'l'69 MlIa
P"o = 0,0845 MIIa.

Xorapru )KeHe reuenri 6y anuru4apbrHAaFbr KaHbrry reMne
xoHe KbrcbrMbrHbrr{ Morrneprepi :

tio=110+5:,Ll-soC,
f#o=90+5=9lj"C,

PereHeparzrri 6:l anbrMAapbrHAaFbr KbrcbrMAap ueruepiu 3a

ueniuerrep apKbrnbr aJrar\lhr3, 2-rcecte.

2 - necre - pereHeparunri 6y anulrgapbrHAarbr KbrcbrMAap MoJr

1.3.4 Torymanuailmam ypney cyduul cenapamopbtHbtry eceSi

Ypney cy ceraparopbr exi carrtrtbl tulblHaArt, 5-cyper.
1) Ypney cy cenaparopAbrr{ 1 carrrcrrnrrq ece6i
Xuryru4 6arra:r'c req4eyi :

Dnp' hnr'tlc! = Drt' hrt * Di-,v' hln t

Marepnar4rr 6anauc req4eyi:

D!-,p =, Dnp - Drr

MyHAa Dnp ypne:F cy Monruepi, Dnp - p ' D* : 0,01 ' 500

D* = 50Cl r/car - (a3aHHbIq 6y onirra4iniri;

r.27)

r.28)

yAbIr{

(r.2e)

ft,MlIa 1,2710,59
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p : 0,01 - ypneyAir{ 6onruerri;

hno yprey cyAbrH 3HTaJIbfIIucEI, rarbrpa1arbr (6

hnp 1630 r,{N/r<r;
hrt - celaparopArrH 1 carr,IcblHAa KbIcBIM vron[repi P : 0,6

xegiHAeri KaHbrKKaH KypFaK 6yar'Iu gHTiuIbrII4tcbIHbIH rvrenurepi ft

xIx/rr;
hLpt : 6'/0,5 r,{x/r<r - ceraparopAblH I carrtcruraH IIrbI

cyAbIII 3HTaJrbfILIt,CbI.

Xruymry N(eHe MareprlanAbl 6anautap req4eynepin 6ipre
cenaparopAuq 1 carbrcbrHaH rrrbr(KaH 61'ueu cy Menluepnepin ra6aurrg:

Dnp' h.np'Tlcr : Dr,' hr, a Dlrv' h|pt - Dct' h|pt,

(bIcbIM Po =15,5 MlIa apKblnbl, cy MeH 6yauu KecrenepiHeH

Dcr==nrr'W,

Dct - 5' (1630'0,98 - 6'70,5)/(2757 - 670'5):2,2rlcay

Di-,p: Dnp Dcr= 5 -2,2 =2,Btlcar'

2)Yprcy cy ceraparopAblrl 2 carsrcsrHbll{ ece6i

S-cyper - Yprey cy ceraparoprrapblHuq (PHII) 4oculy cYrI

Erinuri carsrHbrH eceSi 6ipinrui carblHbrl{ ece6ine Y4cac rene4i.

carbrAa tafi.Ia 6olran ,6y yurinuri rerrlen KbrcbIMAbI cy Kbl3Ablpruur4a (

Ni6epine4i.

22

HA-3)

Ter{

2757

Ypney

TITEN

(1.31)

(r.32)

cbI

inni



DL,' hlrrr'4ct = Dcz' hrz * n'"!+' hlrlpz,

o|lp=Di,p-D,z'

(1.33)

(1.34)

Xrrnynrr4 )r(eHe Marepr4urJrAbr 6anaucrap reHAeylepiH 6ipre ecerlTerl

cenaparop rsr\2 carbrcbrHaH rxbr(KaH 6y ven cy Monrrepnepiu ra6aMrrs:

Dirp' h'rpr'\cr = Drz' hcz * Di,v' h,r'- Dcz' hln,z' (1'35)

Dc2= D;r'!w, (1.36)
"Y ftcz-ftnpZ

Dc2 = 2,8' (670,5 ' 0,98 - 483,2)/(2699 - 483,2) - 0,22 rlcar'

Olrip = Dlrp - Dcz = 2'B - 0'22 - 2'58 tlcar'

MyHAa, exinrui carbrJrbr cenaparopAarbl KbrcbIM 6ofiunura cy MeH 6y4HrI

3HTiUIbIII{rInapbIHbIII MeJIIuepi:P.2 : 0,17 MlIa, h"2 : 2699 rc!x/r<r; h'np2 : 483,2

r,{xclxr; h'npt : 670,5 r<,{x</rr'

1, 3. 5 f{ocbularubtH cy Lubtst tcbtHbttl uenwtepi

Cy4u xr,rMr4f,JrbrK ra3apry (XCT) yxriH Kaxer aJrFaIuKbI cy IUbIFbIHbI

KeneciAefi aHblr(rana,nPr ( I . 37):

DHU : !,25' Pi3"u + 1',4' D:X\ (r.37)

MyHAarbr xr,rMtrrJrbrK cy ra3apryAblq eginlir MYKTaxIapblHa KepeKrl cy

Men1nepnepi25% cyAbrrl xepuexririu azairrcy cyn6acuua,40o/o xrrMl{trrblK r€Bapry

rIexbIHAafbI Cy Kopblrla.

Xrrnynu4 xeniAeri cy IubIFbIHAapbIH oreyre KepeKri cy Merlruepi niif
xo6anay HopManapbr apKbrJrbl nGInynbIK xeniAeri cy roleltirti[},25o/o rIraMacbIHAa

anbrHaAbr. Hopvra 6,ofiruuna [], xblrlynblK xeniAeri cy ronelri 1 fran/car
xGrnynbrK x(yKTeMer<l 65 vr3 venurepinAe a-rrbgaAbr, coHAbIKTaH:

Vrr= 65-q"u1C = 65'L71,0/4,L9:26527 wr3, (1.38)

DIj"u = V','(0,25/700):26527 '(0,25/700) : 66,i] ^rlcar' (1'39)

Ey Xasan,UapbrH'rH rrrbrrbrHAapbrH ereyre (axerri cy Monuepi D;iu,

23



Diiu = 0,016' D*' ft+ 0,3' Dnl n

DJiu = o,oL6' 5oo' 3 + 0,3 . 450 + 3 . 2,58

Xurruxmr4 cy ra3apryra 4axerri cy uenurepin

' ni,!p

6ofirrsua (1.37) Sopr,rynara (ofiuu rrrbrFapca4 :

DHU : !,25. D,J3,u + 1,4.D:i\ : 7,25.66,3 + I,4.!66,7 - 31.6

1.3.6 Anearurgut: cy rtwsdwpsbuuuHury (ICB) eceSi
Teuuepaq/pacE,r 5oC, ruhrrbrcbr rlcar anrarrrKbr cy nCB-

Kbl3AbrpbrnaAbr. IICB cyn6acrr 6-cyperre r<enripinreH.

6-cyper - IICB cyr6acur

IICB -Ae xGrJrb.rry )Grny anMacrbrprbrrrrbrHbrq x(yMbrcbr on4ipicre
rnbrK ece6inen x(y3ere acbrpbrrraAbr, rrrbrK naemuepi tlcar, TeMrreparypa 80
re xerxiginerin 6acran4rr cyAbrq reMneparypacbr 30 "C 6onyu KepeK.

IICB xbrny eceureyiHir{ uaKcarbr xbrny 6epy apKbrrrbr canKbr

cyAbIH reMneparypacrblH aHblKray 6omru ra6rrna4rr :

t[* = r"* - DHU " (t[, - trr)/Dr*: B0 - 3'].6,3' (30 - 5)/315

1,3.7 l{asaudapea ryocbtwwa cy dailamdailmam ea3c

ece6i
Eceurirl MaKcarbr ra3cbr3AaHAbrpr;rlrrarbr KbrcLrM MeJrrrr

fascrrs4aHAbrprbrrurarbr (brcbrM KaHbrry reMrleparypacbl apKblnbl

KaHbrfy TeMnepaTypacbr fa3cbr3AaHAbrpblnraH cyAbIrI sHTiulblrl{,Icbr
ra6ura4rr. I(asan4apra (ocLrMrrra cy 4afirur4aftrun ra3cbr3AaHAbl

cyn6acrr 7-cypeme ropcerirreu.
XCT-aan xvtMvrfl,rrbrK ry3cbr3AaHAbrpbrJrbrrr rxbrK(aH cyAbrq TeMue

fn* :40 "C.
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7-cyper - (araHgapra KocbrMrxa cy 4aftrrH4afirrnr
ra3cbr3AaHAbrprbrrrrrrrq cyn6acu

fascHgAaHAbrprbrrrrrbrr{ Marepr{anAbrK xoHe xbrnynbrK 6atart
reHAeyJrepi apKrurr ercefrrey err<isine4i:

Do= Dr^* D;iu,

Do'ho = D"* 'C 't'"* + D;iu 'c 'tn*,

(0,"* * D;iu) . hn= D" - C. ri* * D;iu . C . t,*,

ho= [315' 4,'J.9.55 + 166,7-4,!9.40]/(31,5 +'J.66,7): Z0B,T

Cy ruen 6y4uq recrerepi apKbrnbr, cyAbrr{ oHTiurbrlur cu h'o = 208,
TerI Ke3Ae, TeMnepary)a MeH (brcbrMAbr ra6aurrs to: 49,T oC, po: 0,01

Ey ryp 6zH arrbr r(oHAbrprbrrrapAbrH ryprepi 6ip aeft 6onraH4rrKraH,
ecen x{aJrracu 6ip (oHAbrprbrra orrigineAi.

L3.B Ey myp6uuadaeat ueeiszi Keryerc rgydunutcmut hs-duaz

Byluu aJIraIIrKLr cvnarraMaJrapr (to = 540 "C xeHe Po : 12,
KOnAaHa OTbrpbrfr, cl uyr<recin ta6at"t;';tz, 8-cyper. ocrr nyrre4eri
3Hritrrbrrrtcsr ho: 34144 r!xc/rr. Xau4r[u )KeHe perreriru KJrarraHAa

Kbrcbrny (xe4epri4eu rory) 4y6rr:rrcuH ecKepe orbrpbrn, (brcbrM pi : p
'J,2,75. 0,95 = 1,2,1 MlIa, O'uyrreciH ra6aMrrs.

By4rrq ryp6zHauuq x(oraplr (brcbrMAbr 6elurerin4eri (.{BA)
rq:6rrnrrcrrH caJraMbr3. r{B!-aaH rrrbr((aH 6y4rrr{ KrrcbrMbr onAi
zuIbrMbIHAarbI KbIcbII\,rFa Ter{ P,, : 1,2'/ 5 MlIa. Aaza6aranux
xg6rrnrrcuHAaFbr HBli-aan coq 6y4ru{ oHriurbrvflcbr h'n : 2836 r<[N/
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rlB,{-4aru roJrr,rK x{brny KynaMa:

Hluo = h" - hL = 3444 - 2836 - 608 x'{x/r<r

r{BA-aarur nair.)\ans icre acKau x(blny lq:naMa:

H:"A - H;"o '4;io - 608'o,B3 = 504 r[x/rr

9BA-aan IITrIKI(aH 6yauu Herisri sHranbrlrr.f, cbl :

hn: ho - Hi"o = 3444 - 504 - 2940 r<!x/rr.

3nranruu.s h,, xeHe P,,4rrcrIublHblr{ KI4bInbIcy nyrreciueu rIB[-
qy6ruucu 6ireai. Ocrrras Y(cac erln opralua xeHe roMeH

6enurerrep4eri (qCA )KeHe rIHD 6yAuU Keqero 4y6ulrtcrt (IIOK rue

ecepinin) c€LrrbrHaAbr: 4;io - 0,83; q;tr :0,85; tl;'io : 0,65; ,tlio : 0,e

8-cyper - Byluu hs-gnarpaMMacblHAa KeHerc Ky6u.rrrtc

hs -4uarpaMMaoblHaH 6yarrq releci venilrerrepin alaurr: :

l9J4 xf;+;,,av

!551 x.Xixlnr

a &=pi" a

\TJ
IH
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hli : 2552 r{rrc/r<r, (P. = 0,0845 MlIa), h^ = 2280 r<[x/rcr' (Pn
MIIa).

Ey nren cyAbrrl 6apnu4 r<opcerr<iurrepi 3-xecreAe Kerrripinreu.

L3.9 Pemmettneitmiu pezeHepamuami 6y anutudapbtHbuj Kopcem
aHwttmay

Xoraprr x(eHe reMeH KbrcbrMAbr (hr3Abrprbrrxrap ro6rrn4ar
reMneparypacbrH ra6anau:, ep Kbr3Abrpfbrrurafbr cyAbrr{ xrrsyu 6ipa
xargafiga'.

MyHAaFbr hn Ka3aHra xi6epinerin (llB!-1-aen coq)
gHTajrbnr4-f,cbr, (opeK cy reMneparypacbr tn" MeH (brcbrMbr P,r" apqrrnu r
3ayblT naeliuerrepivrern tn" = 230 oC, coHAbrKTaH hn" = hrt - 994,1

I(op exreugipy c oprbrcbrHaH (lIH) rrrbrK6aH cyAbrH oHrzrrrbnr4rcbr :

hn = h"o I Lhn" = 667,6 + 22,5 : 690,'L r[N/rr

MyHAarbr ra3cbr3AaHAbrprbrruraH rrrbrK4aH \brcbrMbr Po = 0,59 M
cyAbrr{ 3HTirJrbrrr4rcbr (aHbrfy TeMrrepaTypacbr apr(brnbr ra6buraAbr, hro
r!x/xr, an KopeK colprbrAa cyAbrrl 3HTaJrblvrcbrHbrr{ xorapbrnay MeJr

copFbIHbIH [eK-i 7,1 = 0,85 naen l,leHIuirri rceneuiu Dcp 0,0011 u3/rr
cyAbruoprauaKbrcbrNtbr Pnr'o = (Pnr * P)/2 _ (18 + 0,59)/2 -
Fa rerl Ke3iHAe:

Ahn":ur-'Pn"-PaP ,l"t

Lhnn == 0,001L'(18 - 0,59)/0,85:22,5 xlN/rr.

IIBI-aa cyAbrr{ Kbr3ybr :

Lhn t: q#,r[x/rr; Lhr l - 
(h"+-h"*)

flrrA

101,3 r<nx/rr.Lhn"lr - 
(hn"-hn") 

- 
(994,7-690,L) 

-Tlner, 3

I(opex cyAbrH orrriurbrrkrrcbr:

fIBf-3-reH coq hB3 : hnr l Ahns., = 690,L + l-01,3 - 791,4
fIB[-2-aeH corl hsz : h"z I Ahnsr, = 79I,4 + ]-01,3 - 892,7
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IIH{-aan c oq ueris ri rurr4 reMrep ar yp ac.r ra3 cbr3A aHAbrprbr
xyMbrc arKapybr yruiu KBrcLrM pa = 0,59 MlIa Kesiuleri
reMneparypacbrHaH rf uelurepi Af = 10 + 40 oC roMeH 6onyuu
ra6aMrts. Erep tft == 7s9,zoc, an Af = rg,zoc 6onca, ra3cbr3nar
ripicin4e uerisri rxbrr(rbrr{ reMneparypacbr ts4 = ISB,Z _1,g,2 _ 1.39
Kbr3AbrprbrruraH coH rubr( oHTanbrrr.{.rrcbr h"+ = C. trn = 4,L9 .I3g
xnx/xr.

cy ven 6y rec:renepi apSrrnrr 6y anbrMhrHAarbr Kbrc'ru p4 : 0,
6yluu rrrbrrbrHbrq 3HTiurbnrznc,;_ h'^ - 601 x[x/r<r.

IIHA-1 (br3Abrprbrru anAbrHAarEr rxbr( TeMrreparypacbr rrrbr
IIIbI(KAH (6ICbIMbI P* = O,OO35 MIIA IXbI(T6III (AHbIrY TEMIEPATYPAC
26,7 oc xene caJIbHIrK 

'(bl3Ablprblrrrbr 
MeH 3xeKTopAbrr{ ciur(brHAarKbr

IIrrIKTbrr{ Kbr3ybr ecrepiliu Atcn+oe = 3,3 oC renecire req 6olaln
Atrn*o, - 26,7 + 3,3 = 30 oC. Ocu reMneparypa ap4brJrbr rubr( o.h"*: 125,7 x[x/xr req.

9-cyper - Xteni cy Kbr3AbrprbrrrrrapbrHbrrl cy.u6acu

5 xene 6 6y alst;"tvtAapbrHAarbr KbrcbrM rr,remuepi:
Ps = P"o = 0,tit0 MlIa; Po = Pro = 0,0845 MlIa r<esin4e, 6

(apeuax; rr,ren neri gri rurr4rrrrl sHTanbn r4flnapbr:
h's : 483 r<!x/rr', h"5 : 430,2 rlxclrr; h'o : 398 r<,{x/xr, hss : 277,9
7 6y arcrMbrHAaFbr (brcbrM r'ronurepi p7 : 0,0136 MlIa apKrrmr 6

(apenaN; raeH Herisri rurr4rrrrl oHTanbrruflrrapr ra6rrna4rr: h'7 :21g
h"7:201r[x/r<r.

Ta6unraH ruenivrerrep4i 3 -r<ecrere ronrbrpaMbr3.

1.3.10 )I{eni cy rg,wsdaryedLumapduury ece6i
xeni cy Kbr3Abrprbrrurapbruuq cyn6eci 9-cyperre xerripinreH.
1) Terraenri xeni cy (br3AbrprbrrubrHa 6y urrrucbrH aHbr(ray
Xunynu4 6atau: c req4eyi

D:L . C . (h -ro,) = D1. - (hu - hD.4nce.
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3-rcecre - By ueu cyAbrrl rcepcerrciurrepi

Onurevr4ep Ee Hyr<renep
JIfI 0 0' I 2 3 4 4 5 6 K

By amru4arrr
KbrcbrM. MlIa

Pi 12,7

5

12,l 4,4 )\ 1,27 0,59 0,39 0,169 0,084
5

0

3

)1 0,00:
5

Ey
SHTAJIbfILI'ICbI,

xflNc/xr

Hi 3442 344, 320( 3076 294( 294( 2762 2644 2552 2 7t 2280

,,(peHaN
3HTiulbrrrrtcbI,
rnxc/rr

Hoo lll 962 810 667,
6

601 483 398 2 8 t12

I(rrs4uprunrr
aH rrrbrK(aH

cy
reMneparypac
bI, tpa.4

T"i 230 I 58,
z

r39 110 90 4i 30

I(rrs4rrprrrmr
aH rxbrKr(aH

cy
SHTaJIbfII4qChI,

rc{N/rcr

H"i 994 893 791 690,
I

582,4 430,2 277,9 2( I r2s,

Xulymr4 6anasc req4eyi

D.l' C . (t, - tt) = Dtr" - (hs - h'r) . 

'ncs
Xulynrt4 6atattc req4eyiHeH xoraprbr xeni cy Kbr3AbrpFrrrrrbrHa 11a

Irrblfbrcbl aHbIKTanaAbr

Dtro= D.l 'c Ei'4n,s= tT00.4,1,g.ffi'0,98 = 67,3rlcar: 18

1.4 T rypni 6y xrr"rry 3JreKTp craHrlrrflcbrHbrH )rgrJry cxeMacbrH
MbICAJIbI

1.4.I T-I I0/I20--I30 6y myp6uHaHbul ncunyndtt cyndacutuuul ece6i;
wapmmapbt

Xunynrr4 x{yKTeMeJrep :

xGInyMeH r(aMTaMacbr3AaHAbrpyrd Qo, : 690 f ftxlcar;
BIcrbIK cyMeH KaMAayra Q.". : 40f fxlca4
ronbrK x(yKreMe cyMMapHar Harpy3Ka qr-roo - 730 llxlcar.
Xurylaen KaMraMacug ererin Nyfie rypi auru4.

29

(1.s 1)

rri 6y

68 rr/c.

cerrTey

omrcisy
Luap



Teuneparyparrbr( rpaQzr 1 50/7 0 "C.

Xnvnnttrf( cy ra3apry (XcT) xyfiecine Ni6epirreriu cy rxbr(ri
i|#"x|:ryff:ffittr r:= 3b t;"p arwaraeeniu (Br3Abrp6rna4'. An

1.4.2 T-l I0/I20..1 30 dy mypfuuaacuHbul mexHuKar,tbtK cuna
P9:::lbrl{ HoMrrHanAbr (yarbr: I l0 MBr.xrrnynn4 6y at 

"o*""1o^'Jlror"r., i:733lfixdcar.xrrnynrr^ 6y an Ma*crrMzurA'r x(yKreM eci:770 \x/catT!:-l:::.'pi.l:, _ _ _ 
y__aurrarraMarrapbr

IIITAfbI
rrr(br cy

.s2)

(brcbrM Po = 1,2,,75 MIIa:
TeMIIeparYPa to == 555 oc.

4 -rcecre-Typ'nH aHUq p er-eHep arunri 6y a.rrrru4apbrHbr'

reK ;{fit:T;t; 
roMeH TGI'EIMA'T r\r4rruH*pbrHAar'r (rIHD iruxi xenri

TyplunauhrH rurr(:farbrruhrHAaFbr (6rcbrM Monuepi p": 5,0 xIIa.

I' 4' 3 )Itunynaug cyn 6 acam daeut cbtpmrybt oret4 eHmmep iuirl ec e d i1) Ty:cn:AanraH c)/Abrr{ 6ip 6aorau nu*.rrioiuoru.pi,

Dft" - 0,02' D*^ t 25 = 0,02 .500 + 25 =35 r/car
MYHAa - 6y 4asaunur{ oniuainiri Dn^ = 500 r/car.

2) x,'try,LuK xyfiere 4axe'i x Mlrflrrbr( Ta3apTbrnraH cy rrrbr.hrcbr

Dff" = 0,0075 .W, * 1,,2 . D,u
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By 4asaH AarbrpacbrHAarbr (6apa6aH4aru) qucrrtr p6 : 15,5 MII
cyAbrq lronuepi:

Dnp = p. D*" - 0,01 . 500 - Srlcar

MyHAa, p : 0,01 - ypney4ir{ 6eriri;
Dnu : 500 r/car - 6y KasaHHLrH enirra4iniri.

PHII (ocblny clrn6eci 4 - cyperre xelripinreH.

PHII-I 6eliniu rubrKKaH 6y naonruepi:

Dc7 : K.r .Dnp - 0,44. 5 - 2,2 rlcar,

MyHAa 6eniHin urbrry eceneyuici:

K.r : h'lpltr. hlpr 
- 

1530'0'98-670,5 :0,44--ur' h.r-hlor z7s7-670,s v, L '

MyHAa, ypney c,yAbrq oHTaJrbrrrrxcu hno [albrpa1arbr KbrchrM po: I
uonuepiueH cy l,ren 6iy recrenepi ap(brJrbr r 6una4u, hnp = 1630

PHII-I KbrcbrMbr P.r : 0,6 MlIa resiH4e, r(aHbr(KaH rqyprar
3Hranbrlr4.acu h., : 1630 r<{x/xr; hi,pr : 6T0,5 xlx/xr - ypne
JHTANbTILIflCbT;

PHII-I IIOK nae,nruepi rl.r :0,98.

PHII-I aen PHII-2 6epimin cy nrenurepi

Dl.,p = Dnp Dcr=5-2,2=2,Brlcar;

PHII-2 Aen 6eniuin ruur1(an 6y naonruepi:

L)cz = K.r .Dip = 0,6t6.2,8 = 2,2 rlcar,

MyHAa 6oliHiu rubrry eceneyurici:

lK.z _ h'npr -hLpz _ 67o,s.o,g}-483,2
hrz-hlpz 2699-483,2 = 0,61,6;

PHII-2 Aeri Kbrcbrrra 6ofirrnrua cy MeH 6yarru sHranbrr4-f,napbr:

P c2:0,17 MlIa ,hc2: i1.699 r!N/xr; h'np2 : 483 ,2 x{N/rr;hi'or = 67 0,5
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PHII-2 AeH rxbrrarbrH cy Monrxepi:

Dli'p = Dirp - Dcz = 2,8 - 0,22 - 2,58 rlcat ' (r.65)

1 . 4. 4 Typ Sttua d aeu Kery erc rgy1unurcutu hs - duaep anuad a c any
Typ6uwa ripicin4eri 6y cwnarraManaprr (Po : 12,75 MlIa, to : 555 oC)

ecxepinin oHbrq oHTanbrrr{.f,crr ho : 3488 xlx/rr ra6rrnaArr.
Typ6uuaybll{ pel'eHeparznri 6y anrrn4apbrHbt{ cr'rrrarraManapbr ap4brnbr:

P1:3,32 MfIa, \:379 oC; Pz:2,28 MlIa, t2:337 oC;

Ps : I ,22MfIa,b:266 oC; Po : 0,6 MlIa, to:200 oC;

Pa,: 0,52 MfIa, t+: 160 oC; Ps :0,32 MlIa, ts : 130 oC;

hs-4zarpaMMaAa Keqerc 4y6rurrrcra HyKTenep ra6urun, sHT?Lrrbnzxnapu 5-
KecTere TonTbrpbrnaAbr.

5 nyxre4e:e_ alua6ara Ka HyKrere (4rrcurvnr Pn : 5 rlla) rycipine4i 4e
oHrarrbrrr4r Menruepi h*u : 2L40 rlx/rr ra6sttagsr.

Teuen KbrcbrMAbr \LrilLrH prrrq lloK-i" rylio : 0,70 ecrepiu., rrrbrKraFbrrxKa
6epinren 6y enranurr4{cbrHbrr{ Mentuepi ra6rua4rr :

h* = It, - (hs - h*^)' 4lio - 2730 - (2730 - zr40) . 0,7 - z',320x!N/xr.

5 xese K nyrtenepiu 4ocarbrH cbr3brKTa KzbrnbrcarbrH KbrcbrMAap Po : 0,10
MfIa uen Pr :0,038 MlIa apKblnbl 6 xene 7 HyrrenepAe 3Hranbrrafl. voruepnepi
ra6utagwhe : 2600 x[x/rr )KeHe h7 : 2520 x,IIN/rr.

1.4.5 Cy ueu wbtrymbtry cLtnammaMqnqpwH aHurymay
By anurr,r4apAarbl KbIcbIM Mon[epnepi ap4unu (aHbrry reMrreparypanap tn

MeH rubrK (apenax) sHTaJrbrrkrrnapbr hoo ra6una4rr.
I{rrs4uprurxrapAaH rubr(KaH cy reMreparypanapbr tui cyAbrr{ 4us6ay

uonurepi At" ap4rrmr ra6unaAu. Cy4rrq 4us6ay rrlelurepi nBA Aa At" : 1-3 oC,

nHA 4a At,, : 4-5 oC, courrl,ren: tu; : tni - AtH,oC.
Cyauu (uru4rrrq) enramukrflcbr (brcbrM MeH TeMrreparypara 6afinanrrcrrr

ra6rrna4u, aII Koperren4ipy cyAbrr{ KbrcbrMbr Po": 18,5 MlIa I'eq, €ur Harisri
rIrbI(TbIrI KbIcbIMbI P*" : 2,5 MfIa req. Ta6ruran meniMerrep 5 r<ecrere xa3brnaAbr.

aaJJ



10-cyper - hs-guarpaMMaAa ryp6uHa4arbr Ker{ero 4y6rrn

Typ 6znanHr{ 6y anhrMAapbrHbrr{ )KbrnynbrK KynaM acBr :

Hi = hi - h*, r<{N/rcr

Typ6una 6y anbrMAapbrHbrrl srreKrp eHeprr4xurr oH4ipnaey r<oessz
r a6rutarrt 3nexrp oHeprkr.rrHu oH4ipru.y uo, $ 6 14 rlkr eHrrep ruo-.p i, 

^

yi=(hi-h")/(h"-h*);

MyHAa hi - 6y zrJrbrMbrHAarbr eHTrurbrrvrfl, h* - ryp6una ripici
sHraJrErrr4xcbr, h* -ryptSwnafta x(yMbrc arKapLrn rrrbr(KaH 6ytHrl ,"ruoi".,

T-ll0ll20-130 6y ryp6zHanbrr{ }Kbrnyn'4 cy-n6ac"t i I -.yp.rre K

I . 4. 6 )I{utnynaug c:yndauuul ece6i
Typ6zHara 6epin:erin 6onxau4rr 6y4rrq rrrbrrbrcbr :

Do : p . lN /((lto - hn). rlr. 4) t la. D,n, * lz . Drn^f :

= L,2. [110 . 103 /(3,188 - 2400). 0,gB . 0,gB) + 0,2L.J,.28,3 + 0,L43
= 140 xr/c.

34
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MyHAa B - perelnepar\r4fl. xoessrzqneuri, pereHeparr4Bri 6y anrru
rrrbrfbrcbrHbfi{ MoJrruepiu ecxepeAi, ryp6uwa rypine lafitawscr"i B IuI"n
I,2 ap atrctrbrHAa iurbrrraAbr ;

1 1 -cyper - T - LlO I 120- 1 3 0 6y ryp6uH aHbrH rnbrJryJrbr4 cy.rr 6acrr

XrrlynaHAbrpyra 6y rurrrrrcrr :

Xoraprur xeni cy (br3AbrprbrurSa (CIIB):

D.n" == [G." .(t.n" - f.n") . Ce/(he - hD.rln] =

- [608' (118 - 94).4,1,9/(2630 _ 429).0,98] _ 28,3 rr

MYHAa Xenl cy rrrbrfbrcbr:

Gr" = Qr/c"(tn, - fo,) : 204' 703 /4,'J,9. (150 - T0): 60g rr/c
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f.n" = L18 "c - cfIB-aaH rxbrK(aH brcrbr( cyAbrr{ reMrreparypac
(bIcbIM uonurepi ra6rrna4u P.n" : 0,185 MlIa, (nerisiHAe p;""
0,25 MIIa, Pltp : 0,275 MlIa, trlp = IZ3 oC, cyAbrr{ 4us6ay ,uo,
ecKeplnce,f.n"= L23-5 = L18"C);

TorraeHri xeri c,y K'r3Abrprbruaa (CIIH): p.r," = 0,1
0,08 + 0,72MfIa, Pll" : 0,1 MlIa, tr\p:99 oC, cy4rrH
f.n":99-s - 94"c).

CIIH-ra 6y ruurrrcrr:

D.r," = [G." . (f.n, - t"n) . C, - Drnu . @L - h,r) . ,lr]/(h, _ h,r) . ,t

- [608 " (94 - 57) . 4,1.9 _ 28,3. (429 _ 265). 0,98]

/(2556 - 265). 0,98 = 40 xr/c;

I(asannuq 6y eniu4iniri:

D* =(1,+a)-Do= (1 +0,05).140 =1.47xrlc;

MyHAa o:0,05 - 6y unmrrHbrHbrrl6eniri 0,02 uen osiHair
6y 6oniri. I(opemeHAipy cy rrrbrrbrcbr:

Dn, == (r + a"o) . D^ = (1 + 0,01) . 1,47 _ I49 xrlc;

MyHAa ypney cyAbrrl 6eniriniq nronruepi enp 0,010.

xunynrrt( cyn6anrrq ece6i pereHeparrznri cy (br3AbrprbrrrrrapbrH
ra3cbI3AaHAbIprbIIu x(€lHe nHA xblrlynbl4 6anaucrapbr apKbrJrbr orr<isireAi

IIBA ro6unuq,cyl6acu I2-cyperre xenripimeu.

l2-cyper - fIBA rodrrnrrq cyn6acrr
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1.5 xrrry 3.rreKrp craHru{rcbrHbrH 6y (a3aHAbrKrapbrHbr
IIIbIfBIHbIH ECEIITEY

1 .5' I l{apaeaudu mac rceuipiuiry cunammcr.n4ecbt, 6- rcecme.

6-xecre-(aparaHAbr rac rceuipiniq cnrrarraMacbr

1.5.2 Ey ryasau IIOK-|
By 4asan ileK-i repi xrrny 6ataec apKbrnhr ra6rlrrag,;^,l4l:

\n = 100 -.ez- Qs- Q+- es- ee _ 100 _ 5,13 _ 0 _ 1,s
-0,4 - 0,07 = 92,9 o/o

MyHAa ryriH ras6eH x(brny rrrrrrbrHbr:

Q : = {]v*-qv*'19=)(roo -q+) - 
(Lo6r-r,28_'!T?) Goo - r) _ 5, l_ 30,"a; 76260 - rt'

oy Ka3aH clrfrarraMacbrHaH ryriu ra3 Te ,meparypacbr uyx : 130
xaFbrnraH res4eri f a3 SHTaJrb trwflcbr:

ly*: Il + (:qyx - 1).13 = 850 + (1.,28- 1).752:t061

Ey reneparop oxrarbrH4a ryriH copFbrrx r(brcbrMbr 6onranr*ran:

*:=,3' lfi nb,* ilrj i{r#ff; =

Aya rr,reu f a3 3HTilJI bnrrflnapbr..

Il" : 1,72 x[xlxr erep t*" : 30 oC

l3 :752 x{N/xl erep t" = ty, - 1_30 oC

IF : B5O r<{N/r<r, erep fu* - 130 oC;

Xuny rubrrbrHAalpbr:

- MexaHLrKanbrK Tonbr( xan6ayrruaH Q+ = I,S yo,

- xvrMvrfl.rrbrr( TonErK xan6ayrrMeH q3 = 0 %,
- 6y 4asaunuq 4a.6upFacbrHaH es = 0,4 yo.

OTbIH

KeMlp

Qo',
r<{x/xr
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EK3-420-140 6y Ka3aHbrHa, cbrprraH xbrny KerrMereH4i*eH Ql =
L[narcnen )Kbu1r ruhrrbrHbr :

eo = eu,.n - (cu-n) .#:0,0s . s60,6 #: 0,07 %o

MyHAa, [rIraK Ka'rTbr TypAe rubrrapbrJraAbr, coHAbr(TaH: Qro, = 0,05;
"C; (cu-,): 560,6 r<Xx/ru.

1.5.3 Ey ryasauubtu otTtbtH u,tbtlbrcbt

B = (Q*^/Q! ',1.") ' 1rl0 = (416820/16260.g2,g). 100 :27,6r<r/c:

MyHAa cy MeH 6y r<opcerxiunepi [6] :

-hr.: 3470 r<{x/rr erep p,,.: 14 MlIa, to.:555 "C;
- hn* : 966 KA>rdrKr rrpkr tnr: 230 oC;
- hn" : 1620 x[x/rr upu p*" : 15,4 MlIa.
Ey rurrrucEr: (br3AbrpBrJrraH 6y Dr," : 420 r/car : L66,67 rclc,

IIrbrFbrH Dnp:p'D.,. :0,01 5.166,67 : 1,75 xr/c.
By 4asan4arbl orblH rIrBIFbIHbrHbrrI ecerrKe arrbrHarbru lronurepi:

Bo = B .709:qn - 99,4. to,oa+ 
= 9T ,9 rlcar.P 1oo -',' 

1oo

L 5 . 4 omwuueu trc a6 daujm ay dar mae ailuud ay tcaHe macutuand ay.
ycarymqy crcyuenepi

Keuipueu )KyMbrc icrefirin craHr\vflnapr cr'"r\vfrra 6aparuH
xoJIAap, BaroH iLrrMacrhrparrrH alperarrap, orrrH xa6rrn4ay 6eniuureci,
ra6rrq]y opHbrHaH 4ortuanapra rac brM anAayra ap H arrraH MexaHr43MA epConrrueu Karap, 6y Ka3aHAbrKrapbrH Na6arr4rayra yc

xoperti*' oy"[p."
MexaHrr3Mi xeue r. 6. rrLpegi. J ----r

Keuip racbrManAafr*rn BaroHAapAErH r nepi 60, 90 Nene 125
6ona4rr. I(ofrrraa4an HeMece reuip4i cipy opHbrHaH racbr
roueefrepAiH rzi^a4ini.i craHrlzrHbrr{ 6ap^r4 6y xasanAbrr(rapbrHbrrl
n':remis KaMTaMacbr3 ery yruin 6ip rpancnopr xyfiecinre" trurruri."r, .ri

I(ofinranuu xenevri:

V = 2)"4 .B .n.t - 24 . 99,4. 5 . 30 _ 357840 r
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MyHAaB:99,4rlcar;
6y 4asanuHbrr{ caH6r n = 5;
t:30 KyH - 4ofinaa4arur rcovip4iq qoprr.

Kenrip 4ofiuacrruhrrl ayAaHbrH ecerrreceK:

F = V /k.yy - 357840/0,9. 20. 1 _ 19g80 vr2

MyHAa h:20 nl - urra6enrAirl 6zirriri
k:0,9 rlw - rura6enr SopuacrrHrrrl xoesQzqzenri
T: | - renaip4iq ysin4ir crurMarbr.

1.5.5 Bazou qydopebnil mypiu maryday

lllo1^^uylaprr,rrrrrap nerisiH4e poroprrbr4 ynri4erinep
oniuAirriri 400+600 r,rcar orbrH ryrbrHarbrH craHrlv ntapga 6ilp BaroH
OpHaThrnaAbr.

MexaHzKzuraHAhrp6rJrfarr, flrHrl re^aip4i TOCey )KeHe 6ac(a 40fiuara 4rTacblManAay. OHirra4iniri cararrrua 400 roHHa aefiiHri yriry MaruLrHaJrap

MYHAafhr, w
^lI

- xbnnAaMAbrrrr, 2 wlc;
- orbrHHbrr{ cany elruelri, I rlrvf .

Baro' ayAapFbrrrrbrq acrbrHAarbr 6ynr<ep4iq crrfrrrrra4rrnrrru 1,5
rcerr,rip4eH reu 6ouraayrr rzic.

X3O-aa orbrH rrrbrrbrcbr cararrrHa 497 rlcar.
C ouArrKraH, BP C - 1 2 5 B aroH ayAaprbrrrmrH raq4afi rurrs.
BPC- 1 25 BaroH ayAaprrrrxrurl naineslelaeci:

- 6ip cararr;arbr ru4KJrAbrr{ caHhr _ 25:
- xap*rrafi arubrK BaroHAapAhrr{ x(yK K'repy nay^arin4irine

enir'rairiri:3625 r/car (125 r),2325 rlcar (9-3 r), 1500 r/car ((- 6yprrny 6lpuurrHbrr{, rpaAychr _ 170;
- poropArrq afinany Nviniri _ 1,3g.

frairra''arrBrJrarbrr Herisri Mexa'rr3MAep-xryK rzeriurep MeH

Y7--!_!!u2"t: 
enivrAirriri cara**ra 600 roHHa 6orrur"r" ro4ruy."r,icrefirin 6ynr4osepnep. 6yn Mamr4*anap xoc 4ofilracrrn.ua

uapyarxbrnbrKTapbrHAa (OnAaHbrnaAbr.

!. 5. 6 Jfeumanuut mpaHcnopmepdat ecenmey
Herisri TpaHcloprepAbrr{ JreHTacrrHrrq eniH aHbrKTav:

2'7.355'7
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::'1-::lpiutn ^ 

U.n-OtO Aer{rerreKrepiniq 4afiupunyeceurefrin roe$szueHr ke : 355 , ercp q :30oi kB : l.
Q. - <l*rn 6eperin rpaHcrroprepAbrr{ 1 carar*r( onivain

B.t'= Q, : L,1,' B. n = 1,,L. gg,4. 5 - 548,0 rlcar.

Ha4rrrnrr nenranlrq eni:

b = bp+ 0,3 = 0,9+ 0,3 ='l,,Zw:

JleuraHrrq Har(Tr,rJrbr )r( ,0 vrc.JleHranrr xoueeilp1200 eri HvrKacbrH zlJriaMbr3, 1200 lru, upzeo4rrr4 6agnawerpi 985 lau

I a 4 \ft.r. / xHmarymqy ryWunuMbtHrrut euiui

ls+a-(eojz\l

-sl: 
165 rlcar;

MyHAa rpoxorrhrr{ rypine (apan IIOK_ri 4rp = B0 %
Orrtuuuq ycarbr.rrraH Menruepi: Br., = 0,5 . 548 = 274 rlcar;
Bip ya4rrrra xyvrbrc icrefrriu 4rzipnaeu4ep caHbr: Zo, = 2

{zipvrenHiq minresleueci
Onirvr4iniri, rlcar
Porop4rrq onrueui. urrr:
- 4vauerpi
- Y3brHAbrFbr
Porop4rrq afiuatry xHiniri, afiu/ ivrun
3ner<rp (o3Fanrr6rrubrHlrr{ Kyartr, rBr
Cannaarur. r

t; 
I :!^ I:y_a 

e a u d ur rce u ip iu i 11 w ary d ati am d ay crc yri e c i u i 11 c yn 6 a c utH m a"t -t'I(aparan4u r<euipiniq cuuarraMacbrHaH : v, = 30 o/o)KeHe Kro :aurrKrafinarrg.

M- 13x168
200

1300
1400
750
1300
12,g

Tixenefi xerAerrci urneH rrrar{Arr 4afi rru4ay xyfieciu rar{Aafrurrs, 5 _uri
Eyo xyfie4e 4afirrrH rraq 6yHrepi 6oor#a",. lafiungaJr.aH rx

I::?:i:,-:'T:':-,."T11::n"u rixenefi xi6epine4i. Ko^aip eq oipiHuri
6 oninain4 eri rer'rip4i 4a6'.rr4afi r'H 6y"repre *yor.o.ii':i ci.
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aya xbrJrbrT(brru;

'3-cyper 
- Kouip4i ynra4rar ,,,aq Aafir*rAarbrrr xyfrecini'

l3-cyperreri cytr6a 6ofir*rrua ECv_ran xenaipuen (aMraMacbr3nin ryce4i xeue yHrar(TanraHr
6enirinaeri or*rKKa ryce4i. il*;rutTtT":.;

Ka3aHAbr(rbrrraya*",""i;';;,"fl J#ffi .,ffi;:,i;;'ffilffi :,-tt.#a
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2.1Wt

3aexrp
gHeprz_rrcbr 

M
rIr6IfBrc6I, oTr
(rontip yruin
4arurryrrr4 6e

7-recre

rHoMr{Ka.[br( 6e.tiu

brfbrHAapAbr rrrbrfap.

I xeHe xbrny sHeprzJ
eu I fral xbrny 3He
,rH rlpi ,,oHbrr{ xbrJry
reure/r.o.r.), xarrrr

pine4i.

- Ecenr,eyrrep xypri

tcrllr on4ipyAiq )KErnABr( r<enenri xentpruflabr:r on4ipyre ruapTrrr orbrHHrrr{
ttyaT6r( r<xan / xr
orbrH r'6*apy .::['3"tTrT#H"

sy rcepercri 6acrau4rr ua.rriuerrep

l
t(

T

3""4,
runH.rBr.car

Qtr4,
Mbrr{

fran

Orrur Qa,
rcxan/xr

Bor"r", 
-----

rerpe/r.o.r.
Tr,
caF

R,
KI,

2880 2600 5500 8 000 7580 00
Snexrp )KeHe xBl:Jr

p opnaynarrreH arU KbrHIaraI

3xi6 = 3""o (1 - 3u.o

Qxi6 = Q"na' (1 - (1"

MyHAarrr, osiHaix l
nriu - 7-9% (3",r.), an :

lohrnAafrMbr3.

Xi6epinerin eneprz
)HaJrraH MeHruiKTi orbrH rt

Snercrp xeHe xrrJty
IHEI:

B, = 3u",

B* = Q""2

X3O xiurrrrr oT6rH rrrE

Br=Br+B",,

y SHeprz.trcbrHbrr{ )Kbr.
,br (2.7,2.2):

,.) = 2880. (1 - 0,09

,,)=2600.(1 -0,0r

dyr(Tax(ABrr(Ka xererin
KBrny eHeprzxclr 6oi

fl.AaH ou4ipineriu en,
rbrfbrHAaphr:

b, = 230 ru.o.r/xj

bn = 200 ru.o.xr

sHepu4rc6rH eH4ipy

\'b, = 2BB0 '230 -
,. b* _ 2600 . 200 =

IfbIHbI:

= 662 400 + S20 00C
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cafirtrrur xi6epynepi

) :2620,8 ulu. rBr.car,

)B) = 2579,2 uuq fran,

rrrBrFbrHAap 3neKTp sHep
lbrHrrra - 0,5_lo/o (Q".*.) p,

lKTp xeHe xbrny 3Heprr4J

Br'car,

/fxan.

fe xereriu OTbIHHEIH

662 400 ur.o.r,

520 000 ur.o.r.

- 1,1,82 400 ur.o.r.

(2.1)

Q.2)

IfrCbI

iHAe

bIHA

Hal,air

K

.3)

.4)

.s)

Qo

IIIbIF6I



T a6uru orbrHnE,rq IrrBIf6rH6r :

B, =' B^/K" = 1 IB2 400/0,6 _ 1,970 666,6hr.o.r.

. MYHI.A, K" - IuapTTBr oTBrHAhr Ta6urLr(aHbl(TaMiulbr(TaptraHiur6rHaA6r). rurrADr raourv oTbIHra ayilapy
Bip ronna r(aTTbl: oTbrHA'r racbrManAayra )KyMcaJraT'rH rrr'rrErH :

Ii"".u,r - R' 1,5 = 300. I,6 =480 reqre /r.o.r.
OrrrrrrA XYMC ANAT'IH XAJI,,'I IU'I.BIHABI ECEIITECCK :

Uoro," = B" . (Eor"rn * E.".u,r)

Uo.o," : 1,9j,0 666,67. (g000 + 480) = 1.6 7L1,,2SMrrH. reHre
Cyra xyMc€Lrrarrn rrrbrlbrH :

U. = 3r' (1,,4 + L,6). 0,15 = 2BB0 . I,4 .0,15 = 604,BM.rrH.reHre.

Er{6exa(rl rrrlrrrrrrtraprrH ecetrrey yruin, eq 6ipiHrui opHarurnrauKyarbrH aHrr4rarr zuraMbr:r e.t t),

ffop' = 3"ra/7, = 2BB0/7S80 _ 380 MBr.
x3o-nrr' opHarbrrrraH (yar6r 500 MBr-raH a3 6onran4rr4raurcoe$Or.rqzenr (Krj - 1,6.+ t,S uiu;NIBr. I(rrsuerKepnep caHErH:

}(C = Ku, .ffop, = 1,6. 3g0 = 608 anaM.

a nerisri eq6ena4rr- (il""") ruaMac.

i .1 er16exa4u (IUn*) rrraMac'r uru"I r 
wquena{bl (urr""J ruauaclt lllru

Un"" (ochrHAbrcbrHrrr{ 2'::,;r;:r#1.n 
artdHarbrH ayAapblMAup (III""') U"u,

Ter{ MeJrrrrep4e 6oaaarr :

luu, - il""" 1 lua." * [""" _
= 608 000 + 60 800 + 14t 7g2: B1.Z,6MrrH.rr.
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K = K,."r.Noo, -71.0.400.380.103 : t07g20 MrrH.reur

Auoprnsarlr4rnibrK rubrrbrH.

il" = 0,06 .K = 0,06 - 1,07 920 - 6 475,2 MnH.rer{re.

Arrru4arrr )KenAeyre rereriH rrrlrrhrHAapbrH ecenrey:

III* =- 0,15 .[" : 0,]-5 . 6 475,2 : 97L,28 MnH.rer{re.

[luraprrHAbrn apr a Kerer i H Kap axarrbr aHbr Krafr rr,rHs :

il,u",, - (110 + I20) 'B, = 115' 1,970 666,67 = 226,63 MrrH.l

2.2 TrueprrrrHbrq esiHAirc KyHbrH ecerrrey

X3O-Hrrq 3neKTp xreHe xbrny 3HeprrrrHbr en4ipyine 6afi.
IIrbIfbIHAapAbI ocbl Iq:payIxBItap 6oftrtHIIa 6eny Kax{eT. B}:|r uIErrrrHAap,
rap ary eceneyirrrepi (5ofi uHura xlprisine4i :

F[o - Br/B, = 662400/tt82400 = 0,56.

Ol elerrp oHeprz-tcbln Ni6epyre orbrHHbrr{ KaHrrra vronurepi (6ipnix
HeMece %-6en) rubrtrbrHAzurraHbrH KepcereAi, an afiupvacrr (l-Ku)
DHeprnrcbrHa KerKeH orbrH rrrbrrbrHbrHrrq y.rreciH Kopcere4i. Ecenrey4
HeMece uaprrbr orbrH,4a xyprisy KepeK.

OAan refiin xi6epineriu sHeprr4r rypine 6ailnanrrcur
eceleyiurrepre yKcac ep6ip K+payrrrbrFa KerKeH rubrrbrHAbr 6elin, Herr.rx((
Kecrere eurisy Kaxer.

8-rcecre-SJreKTp ?KoHe )rorJry 3HeprlrflcbrH eHAipyre Kererin unr

(2.1

(2.1

(2.1

(2.r

aHbIcl
ar 6en

(2.r

YnecII
- xtbl

bIHI

rPli

HAA

[lrrrun4ap rq:payrxbrnapbr
IIT,
ir(iulfIbI,
MJIH.TEHIC

TII,,
sn.sHeprknr

IITT,

xGrJry, vInH.TI

Otrtu, TIlor",, 167r1,25 9358,3 l5? q5

Cy, III.' 604.8 338,68 ,.66.12

Eq6er a(br (opbr, IIT.. 812,6 455,06 \57.54
Auoprzsalu4rnbrK ayAapbrMAap, TI Iu 6475,2 3626,r ,-849.1

XenAey, L[* 97r,28 543.9 127,38
L[rrrapuuAbrnapra roneMAep, TlTxrbrr 226.63 726,9 99.73
Bapnrr4 rxbrrrrHAap 25801,76 74448,94 l1 \52,82
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3nerrp oHeprl4.tcblH xi6epy4iq esiHlir Kl:Hbr reMeHAeri4efi anrr4r4naau (8-
r<ecreniq yurinui 6aranrrHrrq anrrurr):

5 - 
[or:u*r*[IIcv*lllca*lIIa*l]I**'I-o,. 

- s,szrr/r<Br.car . (2.rg)" 3*i6

Xuny 3Hepul.tlcbln Ni6epyqirl esin4ir KyHbr roMeHAeri4efi auu4ra]na4sr (8-
rcecreniq roprinuri 6arasrrnuq amrurr):

S* : 
IIIoTbIH+lIIcv+[lIea+[IIa+[lIx+[IIu]brr 

- 440I,68 rr/fran . (2.20)a 
QNi6

I(oprrrrrn4u: 3xououllKzlnbrK 6eninr4e coJr xo6ara Kaxerri texuzr<a-
3KoHoMI4KanbIK ecerlreynep xypris4irr,r. Eyr eceurey4irl MaKcaru xo64nu icre
achlpy 6apucun4a KaHIxa MenrrepAe a4ruarafi Kapax{ar Kax{er lreH4irin
ecefrre.utM.
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KOPbrThrHArr

,{znnorra4br( )N]Furrcrbrr{ nerisiH4e Kopbrrb HAbr x(yprisefriK. B\.o a"xYMbrcTbr op'rHAay 6apucr[r4a ecenrep Nyprisinreu 60narrrn.
Herisri 6enivr 6ofr'nua Hyp-cyrraH (anacbrHAa x3o KypbrT3H-i 6ap'cuu4a (lcenreynep Nyprisin, x3o-na xepexri xa6rrr

KoHAhrpfbrnaprbr rzrN,r4i x(onMeH ra1gafi 6i raiu. Ha4rrrpa4 afirarr
4axerri (yarrbr oullipy MaKcarbrHAa 4 ryp6una lzxnr-so/100-13
T1001120-130) xoHe 5 4asan4ux KoHABrpru (5 x BK3_420_140) opconr^reu Karap xoo-nrq xGrrry cyn6acuu K+pacrrrpbrn
rypluuatrapAbrr{ x3c) xbrnyn'r( cyn6acrrn"rq^ .r.rrr.ryi ; 6y nu.u"4up",
rrrbrrbrcbrHrrq ece6i; uarl xyfieciuirl xa64rr4rapbrH TaHnay xeHe ecerl
cYn0acbrHbrH KocarKu xa64u(rapbrH raiF. ay; nerisri 6y NeHe cweH Kaererin 4y6upnapbrH T'aHAay; ypin copfbrrrr Ma rrrHarrapbrH rar{Aay; Kyr___r _-^- + wraflwJ , r\ IxeHe xyn4i aJracraybrru Kecrecin xeHe xa64u4rapbrH TarIAay; cy
Nyft e ciniq r<ecre c iH r afiI1ay Mec eJrerep i 4ap acrbrpbrJrAbr.

SrouoruzKanbrK 6onirr.ri 6ofiuHlra )KaJrnbr Hyp-cynraH (arracbr
HbII{ CAJIbIHYbIHA r<Er:Erirr IIIbITbIHAAP MEH 3JIEKTP X(EHE XbIJIY 3HE
xi6epyaiq osin4ix r1yrrbr eceureninAi.
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KA3AKCTA,H PECIIyEJII4KACbI EIJIIM xaHe FbIJIbIM MI4HIICTPJIIf I

K.I4. COTEAEB arunAaru KA3AK YnTTblK TEHI4KAJIbIK yHI4BEPCI'ITETI

f bIJIbIMI,I XETEKru IHIH
TIIKIPI

.{unnola4bl4 xyMblc

Cepir6onKbl3bl Yl6ln e

58071700 - <Xrrny oHeprerLIKa)) MaMaHAhrFbI

Ta4upu6rt: Hypr-Cynran (aracblHAa xtuly-eleKrp opr€trlblrbl

TexHr4 KO-3KOHOMI4KaIbI( Heri3leMecl

Ararran ALITInoMAIIK x(yMblcra Hyp-Cylrau KiuIacbIHAa
opT€trrbrFbrH crlrryAbrr{ TexHLrKo-sKoHOMkrKUIrIbI( Hen3AeMeCl KapaCTbIp

Herisri 6onirvrAe eceurix uapiurap xyprisinreH, ecKepte xereriu,
eAicreuenir nyc4aynur( 6ofiuHrrra rrrbrrapblnFaH. Herisri KoHAblprblnap

raHaAaH er<i rypni nT-80/100-130/13 xeue T-It0lI20-130 6y ryp6u
6ec EK3-420-140 Ka3aHAbrK KoHAbrprbrrrapbr rarIAitrIbIHFaH. Counuen
x(eHe T ruuri xCbIJry 3neKTp cTaHIILIqJIapbIHbII{ )KbIJIy cxeMiulapbl

xbrny gneKTp craHllltf,cbrHAa 6y KiBaHAbIKTapbIHa rcereriu
AHbIKTIIJIFAH.

SrououuKuLIIbIK t5onivrAe xGlny-sneKTp opTilnblrblHa KeTeTlH Iu

MOnIIIepl aHbrKTzLrIbIrI, IlrblfapbrrlFaH xtoHe coJI IubIfbIHAapAbI Ka

OneKTp x(oHe xblny gHe prI{tcbIHbIrI oSiHAir IqzHAapbI eceureninren.
Cry4eur ArdrrnoMAbr\ xyMblcrbl opblHqayqa osAiriHeH xylvmrc i

Kopcere €LJrAbr. Cepir6on(br3br Yn6ure zurAblHa (ofiras LlHx(eHepnirc ece

€UraTbrHbrn, e4e6neTTepMeH xyMblc icrefi zUraTbIHAbrluH ropcerri.
AuunouArr( xo6a <<95lNsre x(aKcbr) AereH 6arara,

Cepin6onKbl3bl Yl6ure 58071700 Xnny eHeprerlrKa

<6ararasp>) aKaAeMZrJrbr( 4epexeciHe ycblHblrlyra flafibl( AerI ecerlTefrM

Frrnrruz )KereKrrrl:
<SnepreurKa) raQ e4pacblHblrl

PhD aoxropbr, KaybIM., rpoQeccopu
(4rrslrari, rul. 4apexeci, ararrt)

KyHi:

<D KasYTY 706-52-08.

A.P.Y

caJryAbrr{

-3JreKTp

ecenTeynep
perin4e eri

bI ){(EHE

4arap, IIT
lMeH KOCa,

IIIbIfbIHbI

HAapAbrrl
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IUeIUe
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KA3AKCTA.H PECIIYEJII4KACbI EIJIIM )KEHC FbIJIbIM MI'IHI{CTPJII| I
K.I4. CoTEAEI3 arusAafbr KA3AK YnTTbIK TEHI4KAIIbIK yHI4BEPCI4TETI

CbIH _ TTIKIP

,{unuou.qbr4 xYMbIc

Cepir6on4bl3bl Yl6ure

580'71700 - <<Xuny oHeprerllKa)) MaMaHAbIFbI

Ta4npsr6rt: Hyp-Cylrau KiuIacbIHAa Xuny-sleKTp opran

TexHr.rKo-gKoHoMI4KzuIbIK HerisAe\aeci

XOEAfA ECKEPTY XACAY

BepimeH Ar,rnnoMAbr( )KlMbrcra Hyp-CylraH KaJIacbIHAa

opT€urbrf brH c anyAbrH TeXHLTKO - 9KOHO MIIKUUIbI( H eIl3A eMeC l Kap acTblp bln

Herigri 6enirvrAe ecerrrir ruapanap xyprieinren, ecKepre rererin
eAicreruelirc rryc4aynrr ( 6ofi rrHrna IlrblrapblnraH. Herisri (oHAblprblna

raftaraH erci rypni tIT-80/100-130/13 xene T-ll0ll20-130 6y ryp6u
6ec BK3-420-t40 I(zBirHAbr( (oHAbrpfbrrrapbl rar{AaIIbIHfaH.

xeHe T ruuri xblny SneKTp cTaHIII'UInapbIHbII{ xbIJIy CXeMaJIapbI ece

xbrny gJIeKTp CTaHu,lLf,cbIHAa 6y Ka3aHAbIKrapbIHa KeTeTlH OTII

aHbII(TaJIfaH.

3roHoIuuK€uIbIK 6onivrAe x{blny-3neKTp pTanblFblna rereris
nlenuepi aHbIKTitnbIu,, IIIbIrapbIJIraH x{oHe CoJI IIIbITbIHAapAbI Kal

3neKTp xeHe )Kbrny sHeprllflcbrHbrq osiu4ir KFrAapbI ecen'reninren.

Xyruu cra refi 6 ip repMuHAepAi ayAap MaIIapbI AYpbIc raIIAan

XYMbICTbI EAIAJIAY

AznnovrAbrK xyMbrcra 6yrin MeceJreJrep roJlbl(rafi 4ap acrbrpblrll

<95/A/ere x(aKcbl)) x.eHe ronbrK ,4en 6aranau, oHbI opbIHAayIubI C

Yn6urce 58071700 - <Xrrny eHepIerIIKa)> MaMaHAbIrbI 6ofi

naya3blMblna nafiuKrbl Aen caHafiMblH.

Cuu - niriip 6epyutt:

Jlorucruxa )I(eHe renirc aKaAeMlI.lcbI,

PhD aorropbl, KaybIM.,rpoQeccoPu

Kyni:

O KagYTY 706-52-08. a? -eC. 2 o?2
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rlpororcon

o rrpoBepKe Ha HaJrHqr{e HeaBToprr3oBarrHblx 3arrMcTnonauuil (

Anrop: Cepix6onqHsH Yr6raxe .

Coanrop (ecru uueercn):

Tun pa6orbl: Ar{nnoMua.a pa6ora

HasnaH[e pa6our: H1ry-CytrarH (aJracbrHa Xuny-eneKTp oprarrblrblH c.IJIyAbIr{ Tex

gKoHoMr.rKaJrrrK nerisAerdeci

Hayunsrfi pyKoBoAlrreJrb:,{nac Yurrruen

Koor[Ququenr IIoAo6us lz 2

KoaQQuqrenr IIoAo6ns 2z 0

Muxponpo6ensr:0

3narcn n3 3Apyrrrx anQanuron: 35

I{nrepnalu:0

Eerue 3narcu: 0

Orqera Iloqo6ur 6sr.rro cAeJraHo cJreAyroqee 3aKJrroqenr{e:

tlg, BbrrBJIeHHbIe n pa6ore, f,Bilqerct 3aKoHHbIM rI He tBJlterct . Yponeus

uo4o6ur He npeBbrrrraer Aouyclr4Moro npeAena. Tarlaru o6pasorvr pa6ora He3aBI,IcI4Ma H n HI{MAETCfl.

noAo6us.! 3uttatBoBaH[e He.flBJlterc.{ [rafnaroM, Ho npeBbIIIreHo rloporoBoe 3HaqeHpre x)o
Taruu o6pasou pa6o'ra Bo3Bpalqaerct Ha 4opa6orry.

n B"t""neHbr 3ar{McrBoBaHur. urrrraruar r4nr4 rrpeAHaMepeHHble reKcroBble LlcKalreulrtr

(rraauunynr{uu), KaK flpeAfiona|aeMbre norLrTK]r yKpbrTl,Ifl il];.ArvATA, KOTOpbIe AenaIOT

pa6ory nporr{Bopeuarqefi rpe6onanu.aM npr{no)Kesus,5 rpI,IKa3a 595 MOH PK, sarouy aBTOpCKT4X 14

cMexHbrx rrpaBax PK, a raKxe r(oAeKcy grr,rKr,r rd nporleAypau. Taruna o6pasou pa6ora ue npr4H[MaeTcr.

E O6ouroBaHr.re: C t'J 4.tzv ,-+ €
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o rlpoBepKe Ha lraJrlrq[e

Anrop : Cepir6on4rrstr Yr6IaKe

Coanrop (eclu uvreercn):

IIpororcon

HeaBToprr3oBaHHbIx 3atrMcrBoBannfi (nna

Tun pa6orbl: AunnoMHaf, pa6ora

Hagnanue pa6orsr: Hyp-CynratH KarJracbrHa Xrtry-eneKTp oprttrlblFbrH canyAblr{ TexHI4

3 Ko HoMI.{ KansIK HerisAeu eci

HayuHrrfi pyKoBoArITeJrb : .{uarc Ylrlrruree

KoaSQuquenr IIoAo6us lz 2

KoeQQuquenr [o,qo6us 2: 0

Munponpo6e.nsr: 0

3uarcn I{3 3Apyrrrx a.uQanuron: 35

Ilnrepna.nu:0

Eenrre 3nanu:0

[oc.ne [poBepKrr Or.rera IIoAo6uq 6suo cAeJraHo cJreAyroqee 3aKJrroqeHue:

El 3ur*rtBoBaHr4r, BbrrBJreHHbre r pa6ore, tBnflercs 3aKoHHbIM I,I He f,BJlterct

noAo6r4q He [peBbrrxaer Aonyqr]rMoro [peAena. Taxuu o6pasonr pa6ora He3aBLIcI4Ma u lt

[ 3u"ratBoBaHue He flBJlterrcf, lrJraruaroM, Ho trpeBbllxeHo rloporoBoe 3HaqeHlde

Taruu o6pasou pa6ora Bo3Bpalqae rcfl' Ha gopa6omy.

I B"1g"oaHLr 3ar{McrBoBaHr,IJr vrrrrraruar }Inlr npeAHaMepeHHbre reKcroBbre I'IcKa)KeH]It

(uaunnynxr\wr), KaK upeArroJraraeMbre rronbrrKl,I yKpbITtIt rrrarvara, Koropble Aenalor

pa6ory rporr{Bope.{arqeft rpe6onanuxM npl,Inox(enns 5 rp}IKa3a 595 MOH PK, saroHy

tra*""r* rpaBax PK, a raKxe KoAeKcy 3TIaKII u lpolleAypau. Tarrau o6pasorvr pa6ora

,[ama f ffi922

. YponeHr
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