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Uohwunmbph wpnhwlwinipnibp: Lhplw dudmbwlukpnud. ohpfught
Juymbbibph punhwtimp hqnpnipjut 1/3-p puadht k pllunid
ghpuwkkljinpukunpotiikph (QEY): <hpght wnwphitippt - EEjnpuljut b
ohpuuyghtt  Eukpghwlbkph — pupdp uwjughiph  wwwndwnm]  2EY-h
Upgmbnulmpnitin phyib] b owy hunfwpdtp Juywhibkph hwdbdwwn: QEU-Gph
Ehjupului b ghplught Fikpghwiikph uvwjmgitipp Juwjuwd b wuppkp whyh
Fubkpghwikph wpununpmpub hudwp Juekph umbkuwlupup sSwhuhg, wah
Uhuinid  mbkgnn  Juekihph  qubiphg, QF4-h hpdhwlfumbh b odwbnuly
vwppunfnpnufiph  juunwpljmpput b owhwgnpilull  wuwnmhdwbhg:
EiEnpului b ghpdwhl thkpghwibph wpinunpoipjut hudwp  Juekjhph
whnwlwpup  dSwhiup hgkgnuip  Yufujws  E QLU-i  wplunnwbiph
owhuwlinmpimbhg L ghplwdplmghnt wnipphitkph  oquuugnpdiwb
wpninn]knmpjniihg, nph wuwndwen] wjih Uk nupwunpmpnit whnp k
nupdik) QEY-Eph wphmunwtipuyhs phdhuukph oupinplumpugdubip:

Eukpquhunfwljupgh  nhdhth  owunpdwjugiwb - uunhpp dunfmbiulh
jmpupwiynip  wwhh  wpluunng  uwppunjnpnulukph Juquh b nppuibg
HEupului b okpiughtt phietwspibph npopnulh £ Ghkng yubwynpinn
dunfwbwwhwujwdmy  unbjhph  Wjuqugnyb - dwjuukph wujuwhnuwi
wwjdwihg:

Eubpquhuniwljupgnud Hhpnpujub b ghpdughi phinujudph oupinhluy
puppinid - junnwphihu  hwpy b hinud puplunudp Qunwpk]  wmwpphp
tukpqulpplitp  oquuugnpdnn  Eikjunpuliwh - Yupubbbph  dhel: QEUY-tph
nhdulukph owpnpiwpugiub futnph pistwh hunfwp dhsh wydd wnugwnpud
pojnp Ukpnpubpp gupmbuymd Bb toiwb wwpggnudubp, npnig Ukd dwup
hwbghginud t dpugh wnmpphtughtt wknuljujuiiph nhdplutph phunuplplwbp:
Uy yungwnny £ QEY-tph nkdhutikph oupnpdwjugdub bnp Ukpnnh dpuljnulp
wphwluh juinhp &

Lhpjuynuiu Futpghwhljuygh hhutmutinhptikphg Ukl 15
tukpquhwimlwpgh Eiklpnpuljmb plintn]wméph gpuwphlh thmpnpuljmb dwuh
sSwdhnuit k. Uwnndughl, Junpgnp  Ynbnkinwghnit juymblbph npjwspuyhiy
hqnpomipyut  Ubbwgdmb b EEjnpuwb  pheinjusph - opuljuh qpudhljh
unupuguwi hinbwtpm] QEU-Lpp whnp £ dwuniwljgkia LEjwnpuljuh phniiusdph
qrudhih ququpbughtt b jhuwququphughtt dwuh dSwdlidwip b wppuiwmnkh
thnpnuwmljui nkdhdny: QEU-kph nhdhuukph oujinhuwugnuip
hiwpunjnpoipymbs  Yphdknh  unwbmy  jpugnighy  wquun ElEinpuljut
hqnpoipnttitlp’ BEjnpuwt pintnwsph opwljui gpudhljh swsluimb hudwp:

Ughmmnwbph  tmpunwlp:  Unblhwjnumppuh - bywnwlp - QE4-Eph
wouunnwbipuyhi nhdpukph oupnpiwpugiut hudwp inp dbpagh dwlmadt £
hipyhku twl QEY-tph oginipjunlp REnpulub pntiubph opuljmb qpuphyh
ququpluyhtt b Jhuwququptughlt tweh sSwslpdwb tnp hbwpunpmpmuttph
puguthwjinmuap:



Uppwwnwbph' dhpp  dbwhhpupjwms  byuwwnwly hpugonpstne - hudwp
1y by B hnlyuy uinhpbbpp.

- ORU-Eph hpdhwlwh vwppunnpoudbph ol phinijwspubph owuhdwy
pupfidwtt  ulqpmibipikph  Ykpmsmpmit b owwhdwjugiwt  tnp
hiwpuynpmpnitibph puguihwynnud,

- QRY-h Jupuwymljub mgphquinttph b nnipphtiugghtt mknuiljujwbpitph
dwpwughtt pimpwgpbph  hwjwuwpmubbph npngnud, npnhg ogumipundp
yYipephbbtphn (Jupuwjuljmb wgphqunibph b nnipphught ninuljuywiputph)
hunfwntn  wohwwwiph tepghnpljului  photpugpbph  hwjuuwpmalbtph
uwmnwgnii,

- QEY-tiph wgphquuattph dpoli filjumpuljui b wwpphp wywpundbnpbph
shipuuyht pintwdphtiph oyl pusjutiwi dlpnnh Upwlnud,

- pupn Lubpqubhwdwlwpgnud  wwppkp  Eikpquhpikp  oqumuugnpénn
hEjunpuluyubiiph dhol ijupulwh b wwupphp ypupudbnptp) obpduypl
phnudubspubiph oupinhuw) pughudwt Ukpnnh dpwljnud:

Shunulywh inpnipp

1. Unugyk] i EY-Eph hunlwinkn wppunnnn TTM-84, BK3-320-140M
Jupuuyulpul wgphqunikph b P-50-130-13, IIT-60-130/13, IIT-60-130/7, T-100-
130 wnnipphliughe nbnuiuyubiptikph Eukipghwny pumpugpkph
hujwuwpnulupp, npnbg Yhpuenwlp  qquihnphi Yhlipmwghh  wmubdhh
wgpiquuibtip, bEjupulpugubbtph dhell Blpepuljut b ekpuwght
phpinjudphitph oyyinhuw) puphniwh punhphtiph (menulp:

2. Upwmlplly & QEU-kph wqgphquuntibph dhell HEjnpuljmt . wwpphp
yupwibmpkph gkpuuyht phntjwspubkph onpunpdwy puppuiwb dkpnny” hhdinjws
wqphquunbbph  wuydwbwlui  Juebkhph  dwhiuh  hwpphpuljut wdkph
hwjwuwpniput uljqpniiph |pu:

3. Upmlplky L pwpn tubpquhundwlupgh  Elljunpuljuyubbbiph  Jdhel
hEjupuui b wwppkp wupuwdbnpbiph ohpduyptt phinnjwspubph owpnhluyg
pupudwl Ubpnn, npp htwpuinpmpnit © nwhu ownhdwjmghlk) nwppkp
Eutipqulhplkp ogqnugnpénn Ejkljinpuljuywbikph theb Ehnpuljwb b ohpuluyght
phintiusdplbnh pagjunudp:

4. Pumgmhwyu]lp o QEUY-kph  ogqimipjundp  Eukpquhuniwljupgh
Eikunpulub phietijwsph opuljut gpudhlih qugquphughtt b jhuwququipbiugh
dwwp dwdljuhwl hiwpunjnpoipniiibp: i

NMupnuuinipyuh ikpluwymgynn npnypubpp

1. QEY-Lp wgphquuniitiph dhel BiEjupulub b ghipduyhl phninjwsphbiph
owwuhuw) pupfuiwh dkpnnp’ hpdinjwd  wuplwiwlwb juebjhph swjuubph
hwpupkpulijui wgkph huwuwpnipjub ugpoibiph puo:

2. Pupy tukpquhwdwljupgh LEQupuuyuibtph dhel Hlijnpuuih m
obpuuyhl phininjwdpltiph oupnpuiwy pwppuiiwl Ukpngp' hhutnjwd Juppwghnt
hwpoh Jpu
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3. QkU-tph oqimpjulp Eukpquhwlwlwpgh Hhjnpuljul phinifwdph
opwlut gqpuphhh  qugupbuyht b Yhuwququplught  dwuh swdlpdwl
htrwpun|npoipnibibpp:

Snpshwlwmb owhwlnipiniip

Eutipguhwdwljwpgh LEyunpuljuyutibtph wqpliquunbkph Uholt
Qtyunpuui,  ghpUughtt  phintnjwdplbph  owwhuw)  pupfuiwb b pupy
Eukpquihunfwupgh wppkp tiipquijhplitip uywenn Hhljpnpuwpubbph dhel
HEinpulwh nu gkpuiught pintuspltph owupuwy puphidut dkpnyubpp poug
kb mughu Bjnpuljub b ghipdughtt phintudplbpp oupunilmy pupfut) hiyubu
OFY-h, wyhwbu b pupn  Likpquhwdwlupgh  Gupgudpm):  QEY-kph
wolmnwiipuhl nkdhuutph owyunhiuugiwt thengm] hwpunp t QEY-tpnud
unwugyud wquin EEhunpuljui haqnpnipymutkpp oquugnpdhy
Fubpquhwdwljwpgh Hjnpuljwi pint]wdph opulub gpudhlih qugupbughi b
Jhuwgququpiught twuh Swsllwi hulwp: Unwgwpljud dkpnnutpp Jupkh &
Uhpwrk] Eukpqudwlwpgh woluunwbplibph ujuu]apiub dudwtiug:

ELjuwsniwljwl winkbwjunumpub wpymbphbpp thnpdwptinppub o
tupwplyt) «2puqnuih tikpginhly juquulbpynipmnit (2pugRET)» fEC-nul:

Unbhwlinunipiub tnbuwlwl, nknbumoub b dkpnqulwb hnlphpp:

Sju] winkbwnunipjui hwdwp nkgjunfuyub hhup b hwbinhuwgk)
dudwbwuljulhg Uhpnnuljwb, nbnhljunjulwh  Yympkpp,  hbywbu  twl
Juphwghnt hwoyh dwpbdunhljuljub Ukpogp:

Usuunnly wipnniupuk bhupynulith b hpwwwpwhnufubpp:

Ushnunnutiph hputnut wpnnibiplibpp qiymgty b 2M&2-h mupkub
ghinwdngnynud  (2009p.), 2M&2-h  «Uppymbwpbpulub  dkrtwpynipyniiubph
Eyntndhluyh, Yuqiuibpupiwt, wpobugopiub b Eekpglnhlugh»  adphnth
ghunuljul utidpliuptbipnud, «Eukpgbnhluygh ghnwhbnwgninujut
htwnhwnnuny @LC-h 2011p-h ghunwljwh junphpnh thutnnd:

Uwnbbwhinunipyui hpdtwlwh wpynbpbbpp hpunwpuoljus b kg
ghunuub wolnwnm pyntinul:

Untbhwnumpjub jupngjubpp b sudugp:

Unbkiwfinunipniip punugud b bhpwdnipinibhg,  snpu gifuhg,
plghwinip kqpujugnipynibkphg b 105 whnih oginugnpdwd gpujuitinipjui
guijhg: Unkhwunumpinitip pupumplus 125 teh pu b bbpunnud k36 tlwp,
26 winniuwly:

UsStELUNUNRESUL ZPULUYUL ANYULYOUNRESORLE

Uhpwbmpmiind  wpll] B wnbbwjnuwljpol  wpunwiph  phduygh
wprhwwintpput hpdbugnpmap, dbwlpoyt) i hnwqnnmpput tyunwlp
b wuwpunywbnipjub ikphuyugynn hhdbwlwb gpoyphbpp:

Unwohtt gilumd munuwlbwuhmlly b wwppbp  hinhtwlakph Yondhg
wpwgwplyus' QEYU-tph hhutwljwb vwppwynpoudtiph hel pinijwsputiph
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oupnplwy] puphudwi Ukpngltpp, tok) b gpuig Yhpurdwb ndjwpnipimbttpp
b phpnipynibtbpp:

dtpohbttphu  Ytpousmpymbp gnyg E wdk], np QEY-LEph dhel
‘HEyunpuyui b gbpduyhll phntjwbplibph owunhuwy pupunudp pun Juntjhph
nbnbulwh puquuswith jutinhp

QEU-Lpp wojiwwnuwipughtt nhdpufubph oupinhdwugdwt unph hunfwp
Uhish  uydd wowewnpjuwd  ponp Ukpngubpp  wupnbaloud G bwlob
wupqkgnulbp: - Gpplfh pgminjowd &, np popp wnnipphibipp uinfoud G
piphwinn  juwpuuwywluwbd  nbquiwywiphg: Uy ghypowd  wnipphtught
nbnquiwywiphtph Jhel phntfwéph pwpunudp Jwpjud sk jupuuguliub
ubnuljwwipttph nkdhdhg U juughpp Yupkih ©mbsk’ Gjukn] nmpphiught
wbnuluywiph pghwinp sbpumput ijwqugoyi swhuhg: Ujunbkn jtnhpp
wupglgnud £ b ugb htwpunp b sk ghtiundhl) spugpudnpuwi dhgngny,
uwluyt wyg (ownuwlp owwnpdwy phdhlh plnpmpul hiupuynpoipnit sh
mwjhu, pwih np wyn ghuypnd  hwpyh skt wolnud  Jupuuguljub
unbnquiuyiphbph wuytwbwlwh Junbihph swuh hwpupbpulwb wdbpp, npobg
wqptgnipyniip Uks E owginplwy phidhlubph Jpu:

Qupdtufuinid [yt nmwpwdmd G uwnwgh] un wbh yupqtgud
Utpnnubp: Fpwip hpdudwd kb wmpphubbph ehpiwght wwwndwb  1jpw
bEyunpuiwh Eibpghugh wibbwdbs whuwfupup wpowgpubtph mukgonn
wnmlubph wowgwhbppe phirtwynplwi opkuph Ypur Uju opkitipny] vwhlwi]wd
obpUuyhtt pintwédph puplunilp wgpkquuntiph vhol wwwhnynul £ QEY-h
oupnhiwy nhdhd, kpp QEU-p wpuwnnud ko glipduyht gpubhling’ jwqugnyl
EEyunpuljwb hqnpnipjudp:

Ukpljuynuiu ehpduwhtt bjEjunpuluymbttph pidhdubph oupniwpuguiub
hudwp  Yhpumnud &b gpunhbinnughtt dbpnnibpp: Fpubtg  gnpstwjui
Yhpunnulp juylws b uwhifwbught wwpdwithibph npnpuwt gddupnipjub b
hinbpwghnt gnpdplpwgh ng wpwg quiquhuiwh btwn:

Cughwtinip wndudp, Eubkpqubhwdwlupgnod Juyubikph i
wwppuynpuudikph  wwppkp  Yuqubph  ghypnud - phiobwspubph  oupnpfuy
puphifwl hundwp bwhuybu ehuin opptwsurhmpyntt vwhdwik) wihbwp E:
Phntjwdplkph owwhdwy pwolifwh uyqpmilipiip htwpunp £ hwuwnwnkg
Uhwylt §nuyptn Ejupuluubitph nkdhdukph nuunidwuhpoopyut ntuypnud:

Gplypnpn qiunmd QFEU-h hwdwinbn wphiwnnn Eubpquntnuijuywiputph
nhdhuutiph owyuhdwjugdub hyyuwnwlnyg npopyt) ki Fhulpquunknuljuywupttiph
Lukpghinhly pumipwigptiph huwjwuwpnudubpp: Uwppunpnuditph
wopuwnwibipuyhlt phdhdlliph oupinhluugnuip tubpquhunfwljupgh oujinjpduyg
wopiunwtipughtt pidhdp bhdbwlwb (nbphg Uyt E: Bubkpquhudwlupgh
ntdhdbiph  owwuh'lwjugdwl  hunfup oquuugnpdynud &l Hhjwnpulwh
Juywtkph nknuuyubpbtph Eikpginhy pumupugpbpp:

Oquu|tiny] pngkliupuwibph whuuyhb tnpuwwuhquyhtt pinipugptiphg b
wupwbwlui  Junkhph swpiup npnpni hudwyunwupwl - pubwdlihg
hurfwyunuupiwbwpwp npngyly b TIM-84 b BK3-320-140I'M Qwpuuyulwi
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wgpkunniikph wpuyim bl Junkhph Swijuuuhle plinipwignh
hunjwuwpnudukpp’
B,, =8,8331+0,0457Q, +0,0003Q; - (D
B,, =3,3512+0,0862Q, +0,0003Q, - @
npunkn - B, Q, -t pnghlupuuwyh  hunfwmypunuwupwbwpup guydwbwlub

Juwrkihph dunluyhb swihub b b obiplwht phntnjwspp:

Eikinpuljmi b ghpiluyhl thnthnjuwljwt phninjuspubtph ntypoud QEY-tph
ohpuuyhtt  ujutifwibkph  wpynib]kinnpyui gniguithpikph  Jkpimonipjut
hunfwp ogunugnpdynud B nnippuwgpliquuniiiph Lukpgbwnply punmipwgpkpp:
Qtpuwphlmughnt wimpphtittph pwhunjinmpnthp thninfuwljmt nhdhdkph
dunfwinul] wwppkp £ b jupojws © dh pwpp gopdnibkphg: Nputu oupinhufuy
nkdh! hwuljwbnd B wyt nkdpdp, nph ghyponud GEhuwpulpuh b ghpiwghh
phninjwspikpp QEY-h wimppuwgpkquuntiiph dhel puphnjowd ki wjbybu, np
obpunmpjuli  pughwlmp  dwhup wnipphiught  wpinugpuiuund (hup
wwqugnyt: Qupuwphljughnt wnipphitikph swhun]lnnipiniip hhubuljwbmd
Jujuywsd k wnmpphiiiph wppaunwmbpuyght nhdpuitphg:

QRU-h wohnunwhpuyhin phdhuh  ownhulwmguul hutnph  Eopmitip
htwnljujh b QRY-p whknp bt wpuwugph wmwpplp wbuwlh  Eubpghwbbnp:
Nwhwbeyny tukpghwikpp whwnp k wpnugplil Jugubnud  nknuljuyjws
inmpppitpny:  Soipphiitiphg jnipwpubynipp pimpugpinud £ Eukpghugh
wpnugpoippui dudwbml) Swfuudws ohpunipjut pwhwym]: Mknp t npnpky
QFu-mud wmpphutkph  Uwubwlgmppul  wunh&wbp  nwpphp whuwh
tubkpghwip) wpnmngpnippub hudwp wytygby, np Juywinwi Juntjhph dwhup
htth twqugnyl’ hwgyh wnlikjm] ntdhllkphg, nkuhjulub b puhwgnpsutui
wufwbitiphg plenn nwhiwbuwlnulubpp:

Pugh tuyknught wjpubkphg  (hwpdh £ wnbnwd  nnipphbukph
wohimnwiiph  wkpthulub  wwplwubbpp), wlhpuwdbpm  § nbkboy bwb
woluunwbiph nhdhuwghtt wuplwblbpp hwoyh wnbng Gulbnughtt wfugbbp,
npnig piht quuynd k jnupupuiignip wmpphth ynnuhg wpnmnplws nwppkp
nhuh Fukpghwitiph el puwtuljwijmb jumgp:

Qninppnt Jupquujnpjnn kY wnnudng wnipphbiiiph  Eikpghnhly
pimpwugplipt wpnwhwpnnul & Epkp Ubkdnipput’ . inmpphth  Ekjpunpoluh
hgnpmpjult®  N,, qoopynt Yupquujnpyny  wmiwb dbdmpp’ Q.
nmpphunud gkpumpjut Swhiuh' Q, ,» Uhol s juyyp, uyuhbipl’

er e f(Nt‘Qg!;nd): (3)

Qnpnppnt  Jupguinpynn  wenufukpng ohiplwdhljughnhs wnnipphuitkpp
Yupny ki wppiunky ny dhuyl Epunpuijub, wy il obpuwyhl gpuiphljnbpny:
Elkljnpuymt gpuphyh nhdhdtpp hpuphg mnwpphpinud a Ekljnpujwub b
ghpuughlt phiniwdpltph Julwjulul hwpwpbpuignipjudp: Biklpnpuljui b
ohpuiughtt  qpuphyn]  woiumnwiph  wbpuginul -k otipumdhljughn
wmpphitiph owhwgnpéuwh htwupuinpoupnikpp:

il



Oqujtiny kpp swpunpjushg b IIT-60-130/13, IIT-60-130/7, P-50-130-13 L
T-100-130 nimipphtibiph wplnwnwbpwihtt nkdpdikph nphwgpuunlibphg’ npngyty
Ll uyy wumpppibbkph Eubkpglnhl pinipwugptph hwjwuwpmaditpp GEjupuljwh

- gpubhlym] wphrunwipughtt nhdhlh ghypnnd:

Oquukny wnipphtiiph b Jwpuwjwlwi wqgpkquuabiph  Ehtpghnpl
puntpugpiph hunjwuwpnulublphg’ Jupkh b unwbo) hujudignoduwghte (P-50-
130-13), wpynihwpbpulwb-ghpdwbhjughn (1T-60-130/13, IIT-60-130/7) L
ghpuwphlughnt (T-100-130) wnnipphbikpht [ejijiity Jupuwuljuh
wgphquuniikpph (TTM-84, BK3-320-140TM) wuplwbwlwh Juekjhph swfuuh
hujwuwpnudithpp’ B, = (N, Quepa) (unyniuuly 1) Gupuwywmlub wgphquunjg
wnnipphiig bt nknuijuyuip ekpunipyut mknuuhnulwh Yopnuunbpp Jupkih
winkuly: Uy nyponud” Q) =Q,: .

Unnuunug 1
QFY-Epp hunlunnky wopnnnny Qupuuymlul wgpbquunbiph b winipphliught
wbpuwlhuywlipbbph thlpgluhl phnypugplbpf hufuawpnidblpn

Quipuw-
Juui
mgphqun

S I} u
mpualéq?l]h By = f(Np, Qups)

TI'M-84 P-50-130-13 y =8,73313+0,0475Q , + 0.00034Q2wm

B, =9.7280+0,0234Q,,,,, +0.0411Q,,, +0.1018N, +
-60- 2
TIM-84 i +0.001N? +0.0001Q2 . +0,0002Q2%,, +

130/13 wy
+0,0002Q,,, Qs = 0,0004N,Qyyp, +0,0008N,Q,,

B, =4.9119+0.0266Q,,, +0.0852Qy,, +0.176N, +

wnn ghin

BK3-320-
taoryi | TT-60-130/7 | +0.001 NZ +0.00002Q7,, +0,0002Q%,, +
+0,0001Q,,, Qg +0,0003N,Q,,,., +0.00IN,Q,,
2xBK3- B, =4.2925+0.0462Q,, +0.1604N, + 0.0009N? +
320- T-100-130
140TM +0,0001Q%,, +0,0005N,Q,,,

Gppopn qriund Gpull U

1. QkU-tph wgphquntbph thel HEjnpului b gmiwght phrinwspubkph
oupinpuwy pugphuiwb Whpnny' hjdijws wgpiquunutiph wuydwiwljmb Juntjhph
swukph hwpuphpuljpub wdkph hunjwuwpnipyub ugpniuph Ypu,

2. pupy Eukpquhuniulpupgh LEpunpuuywibtph dhol Hijupuljwb
okpuwghti phiniwsphtph ownpuwy puppniwb dbpny’ hjdujws juphughnt
huigifp pus:

Yhunwplkip npbk qupluswht jEnpntwg]ws Eiipquhunfwljupg, npp
Juquywd k «m» hunn Ynunkhuwghnt juypuihg b Ukl hunn QRY-hg: QEE-nul
nknquljujus i T, OT b P nnippuwgpliquunbitip: Bikpqubuwdwljupgh ntdlh
oypnplmpmguwt  dunfwinl, hwpyh webkny] twbh QEY-p, ownplujugiul
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sunpwipop wwplwbwlwh Juekhph tuqugnyb swhut b Uy ghypoud
juqupljyny $nrulghwi jupkih Eukpujwgit) htnbywg nbupny’
B=iBK;+ > B, —min 8
i=l 5=
Gpk Fukpquhulwljwpgh Yntnkbuwghnt Juywbtbpp bipQujugibip dty
hwlwpdbp Ynigkiuwghnh Juywih nkupny, (4) wpinwhwynnipiniup jupbh ©
wipjuywgt htnlyu Ghpy®
B=BK+ZBEJ—>m'm’ ©)
i

npnkn B, -0 i-pg Iniinkhuwghnt Juyuih wuplwbwljwh Junt{hph dwdwjht
dwhwt k, B, -0’ hwi'wpdlp nunkbuwghnt juymbth wuydwwlwh Junkihph
duluyghlt swjuup, B, -t QRU-h j-py wgphquunp, wuplwbwlpwi Junkihph
dunfwyhlt Swuup:

(5) wpuwhwpnnipnip wbght t o hhnbje  wwhdwbuhwynufubph
nhupnul’
1. jiijnputibpgbnhjului hudwlupgh hwptyohnp

gy =Ny + Y N, =N, —AN, =0, (6)
3=l -
2.9EU-h wpymbwpbipuljub b gkpiwdhyughnt phntfuspttiph hwpytyhobtpp!
(pl-l-filﬂ = Q!‘J-]I;Irl + Q::.l[lq. - Qrupq = 0-. (7)
Pgen = Qi + Qgon — Qoo =05 ®)

npulin N, -t QEY-h j-pn minippuwwgphquunh HEjunpuut hgopoipymbt £, N, -
1" Fubpquhwiwlwpgh hunfwpdtp Yninkbuwghnt juyuih hgnpmpyntip, N -0
LEyunputibpginphljuljut  hudwlupgh  phntwspp, AN, -t"  hqnpmpjul
Unpoiuntipp  Ellpnpwhwnnppiut gskpoud, QI . Qg -* OT wmpphlh
hwlwyuinuuubwpup wpymbupipoluh wndwb b giplhudhljughnt wndwl
plntjuspukpp, Q:;m-h‘ P nnmppptip hjpoud ehipdw)ht phnty]wopp, Q;_:h T
wnipphth ehptwdhljughnt wmiwl phintjwspp, Qi Q‘g’hu-h' uwunhsutiph
hulwyyuwnuupwbwpup wpyniopbpaljub b ghpuwbhljughnt piniwspubpp:

QtipUuiwinuljupupiuh hwlwupgnud otipuuyhly tutpghugh
ubnuipnjuuth §npniunbbpp twpowggbu hupyh o wninfws:

Ut wuytiwbwub bpunipidnudh mhwuyght jimhp £ npinkn npapgnud £ (5)
pmiulghuyh  Epunpldnwdp'  (6) - (8) Juuyh hwjwuwpnidtutph  wbkupny
uwhlUwbuwhwlnufitph  ghuypnul:  Oquwgnpdtiny 3 % 4 Lugpwtdh

“ts Mowpn »

puqUuyunhsitpp’ ighpp Yupkih b phipl) hbnlywy mbhghugh pugupdwy
Epunplidnudh (Uhuhdnudh) npopdwbp’

olin



0
F=B, + ZBE,— + My + 7~mm‘f’mm + lghn(pm, &)
=l

Rugph nistwt dwdwbuly npuyybu whw hmhnwwibbp oquugnpayt)
Lt bwdwpdbp Ynugbhuwghnt Yuywih hEjunpulwih hqopoipmibp Ne» T
nnpphth  Gijwnpwiwi  hqopoipmbp’ N, IOT wmpphth  LEjnpujui
hgnpmpimip’ N, wpymbwpbpwlul  wminb - phniguspp Ok [t
oipdwdhljughntt wndwh phntujwspp’ pon L Wnmpphtp ghplwphliwghni

wndwh pint]wspp’ Q;'b" U P uimpphuh okipduyht phintfwspp’ @F

wpn
Owyunplwpuglwt wuplwbbph nnipu phipdwl hwdwp, yuonwlughh
dmujghutt wdwbgkiny pun Jhpp tpgws wijujn hoinpulwbtbph, wnwggus
dwubwlh  wdwbgiujibpp hwjwuwpbgbm] qpojh b hwoh wobbng, np
Jtbnpniwgjus  EEjuputibpghnhjuljut hudwljupgh bjupuhwugnpguui
gdtpmd  hqnpnipjult  Ynpmunbbph  mhojunpmbp pon GEupuywb
haqnpnipjwt Yupkih E wbnkub], juinuwbhwbp’

aF _ oF _ -
'&_IK*-'bK +}\,t —0, q_;]t;zl;_bghn‘}')“ghn_o‘
ol oF :
——=by +4 =0, ———=b + Ay =0, (10)
BN”[. 10T t anrh" olin glin
i =b;+2,=0, L§“=b: +}Nt$+}“wm=0:
G Q0 n 6Qupn
oF nr
m = bmpn + lwnu =0,

Yunnwpkny wuwpq duhnfumpoiibtp’ (10) hwudwljupghg Junwbwip
tubpquhwdwlupgnud  wppiwnnn QEY-h wgphquuntiiph owpujiduy
wfwinwiipuht nkdhup' pun bGljpunpulub b gbpduyht pinl]wdpltph®

by = by = by, (1
b;lbln = bgll:-n‘
bm‘ =h? AN, bK,

el AEy

o

npntn  b,b, -t hudwyunwuowbwpup OT W T wmpphith  jupuuyh
yuwjdwbwlul Junkhph dwhuh hwpupbpuwh wdh £ opun bEjunpulub
hqnpnipjuily, b, -b" hunlwpdtip Yntigbivwghnt uywih wywydwiwlwh Junkhph
swifuuh hwpwplpulub wép, by biig, ~0" T tinipphp jupuuyh wuplwbwluh
Juretthph  dwjuuh  hwpwpbpufuwb  wdp'  hwluyunwujuwbupup pun
gtiptudhljughntt wnmlwt phntnjwsph b wpynibwpbpulub wmlwb phint]wsph,
b;hu-i.l‘ T nimipphth Jupuwgh ywplwbwub Junbihph Swhiuh hupupbpulob
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wdp' pun ghipdwphjughnt wnlwh phinljwdph, p? o -0 Pnmpphth jupuwgh

wuyduiinuwb Junkihph dwjuh hwpupbpolu wdp' pon wmpphith ghpuwhh
phnujmdph:

Munpp nwhjhu whnp t hwph webk] bwb wpwbdhh wgpliquunukph
hqnpmpinmutbph Jpw npjus nwhdwtwhulnfubpp

it . nr nr i T . mr nr 1T
Nii' = Ny = Njy's (Qumn ¥ QEW s ann i thﬂ s (ann i stﬂ)"m’
n 2. T ymin mnr T 2
N:'_m < NK = NI: %, (Qmpq) = Qu.rrm = (ann )"L“: (I")
mir 2% P in B ~P :
Iqfl‘” s N'l‘ = Nr}“ b (Qlupn )m!‘ < Qumq S (ann)ﬂm‘.

(Qge)™ < Qe = Q)™ ()™ < QI < (QIME )™ :

Uwmnugyud Ubkpnnp thnpdwplp]t) £ hkinlyjug phyph hwdwp:  2BY-nud
mbnuljupjud & Gpime P-50-130/13  whwh b snpu IIT-60-130/13 whuyh
mnmpphbkp, npnighg jmipwpwbympp wbdmd E TCM-84 wpuyh Jupuwhg:
Eutipquhufwlupgnud wghowwnnud & kphme K-160-130 whugp, snpu K-200-130
wnhuh 1] Lplnu K-300-130 wnhuh nunkuuwghn Jujwbhbp:
Snippuugpkquuniibph b jupuwjumljuh wgphquunbiiph Eukpglinhl phoipugpbpp
hwjpnth ki EBukpquhwidwlwupgh  Yonqihg wpws b Rhlpnpulw,
wpymbmpkpulub b ghipdwdhljughnt phninjwsputpp, npoip whup E oupnhuuy
puigluty wqphkquunikph dhel: Oquujkm] wipmuwl 1-hg” Jupkh b wnwbmg
jupuugh  wupdwlbwlubt  quekhph Swjiuph hwpuopbpuljwh wdkph
hwjwuwpnulubpp, pun wmmpphubhph bBEjupuiubh b wpyobwpipuob
wndwl pintinjwospubph:

Yufujuljwh Nu’Q:;m’Q‘;hn_l] wpdbpltph hwdwp vinwgws wpynihphbpp

ppqud Gl winpnuumly 2-mal:
Unpneuw§ 2

Likpquhudwlupgf juybiblph b QEY-h wopkgquunbbph upol HEupulwi i

olpduyhl pEnlnjwudphiph owuhduy puspuid wnypy blpn
Nu Qllllulm Q:hn 4 Nm 2 Np NK 4Q:Lrnn 2 Q:::nn 4 Qg;n B:.'

Udwn | Qpuy/d| Quy/d| Udin| Udn| Udw| Qpuyd| Quyd| Quy/id| wwy
1000 700 140 206 84 710 372 328 140 | 399,3
1201 600 160 240 87 874 262 338 160 | 450,3

1500 600 100 240 86 | 1174| 264 336 100 | 526,0
1680 750 200 234 99 | 1347 377 373 200 | 601,7
Zunplljinn Fukpghnhly pimpugpipm] dhwinkuml wgpiquunbtph thel
Biinpulut b ghpduyhtt pintjwoptkpp Yupkih b pwghul) hujwuwpusu:
Eliupulut  pheifwdpp  Yntnkbiuwghnt juywbibkph  dhel pusuynud  k
hwdwpdtp Lukpglnhl pumpugptph dhengny:
Uyt nhwpnud, Epp uimhpp jmdkihu N N QU QS <D wpdtiplitinhg
nplk ukljp sh pujuipupnud wgphquunitiph hqnpmipmiutph
nwhiwbwhwlnudbphll, wbhpwdbion £ hwmpquphh  wiqopphpund  wyy

11
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wpdbpubpp thnpowphtl) wpunjbjugny jud bjwqugnyh wpdbphbipn]: Gph
Ypjhwhh hwpguplh dudwbwl pojnp vwhdwbathwnufbbpp unguhm(goud B,
unwgyws wpdbpllipp hunlwyunuujuwbinud ki oupnpufug puipfudwbip:

Zwpwpkpulwh  wdkph  dbpngh ghwpnud popnp wgphquunbiipp
wplumnwbph Uk ki

Eubpqubunfwlupgnud wgphquunbiiph dhel biEjupuljui b ekpuwghl
pintuébplibiph owwpulw) pwphidwh fbghpp jmsyk] L bwlb qpudhlului
Enuiiwlyny:

Eubpqubuwdwlupgnud upnn &b phngplpfws bk hsubn wnndugpl,
uybyliu b wwppbp whyh ehpdught b hbhgpobjunpuupuitkp (28Y): 2wbh op
wnnluyhtt Yuywbtkpp b opuwljwb jupgquuoponud ynibikgnng ZEY-tpp Jupnn ko
wppuwnk]  puqhuughtt phdhdnwl, munh  Ehkpquhunfwlupgh  dtwugus
plintudpp whnp t oypinjnlwy dliny swslklh ghpduyhtt biklpnpuljwb uopubibpp
b opwlmb Jwpqunpmu nibikgnn ZEY-Lpp: Upbbnyb dwdwbwl wbwnp L
oywhtlw] Aln] puphufki  bwb  ehplwdwwnwmlwpupdut - hudwljwpgh
wpymbwphpuljui b ghipdmphljughni phntjwsphbpp:

Gupwngphip  Fubpquhwdwlwupgnud  gooipymt muh «k»  hunn
ynupkiuughnt Juywl, opwljwh jupquynpoud niitignn «n» hunn 2kY b QEU-kp,
npnitp mikh «m» hun nnppuugplquin: Cinhwipuygbu QEY-Epp ghnwplpgnud
Bl mnwtidhlt nmppumgplquunbiiph dwlwppuyng:

tubpquhulwljupgmy wuydwhwlwh  Juobihph  gmuuiwpught swhaup
Juphkh £ mpmmhm]mhl htwnlyju) wrhynipjudp’

B ZB +ZB = Ft. N, N N NG Qi » Qo » Qe » Qe [ (13)

npunkn B, -L 9]:11 -p i-py wnippuwgplquunp ubng Jupuuwyulwh wgpkqun
yuyiwbwluh  Juekhph dwpub kB -p' r-pn Ininkhuwghnt uywip
yupdwbwlwh  Juokjhph  dwhup, N(N,N,,.,N )-2  ykjwunp E  nph
pununphsiiipp QEY-h innippuwgplquuniikph kljpinpulmb hqnpmpynibhkph b,
N,(N.N,....N,)-@ ytnp T, nph puqunphsiipp Yntntuwghnt juymbikph
EEjunpulub hqnpmipyniliikph ki, N/ =dN, /dt -it' QEY-h inmppunmgphqunbibph
Elijnpuljub - phintusph  hmpnjudmb wpugmpmih L, N/ =df\7r/dt -
ynipkuwmghntt  BEljnpuljuwjuitkph  hhijnpowh  phininfwspp  ihnjudwb
wpuignipnlp, Gwnn(anm’Qmmi""*ann,.,)-E Jtwnp L, npp punqunppsibipp QE4-
h mmppunquhqmmhhp]l wppniiuphpululn wndwbh - phinlwspukph &,
stn(Qitnx Qgtn, -+ Qqt ) B Jtljinnp E nph pununphsubtipp QEY-h
mmppuuquhquun‘hhph ohipiwbhljmghnt  wndwlb  phowjwdpubpt Gl
Bl = denn /dt-1" 8EY-h nmppunugphiquuntibph wpynibhwpkpulub wodwb
phniuidph  thnhnjudwl wpugnipgnihp, Qi =nghn_ Jdt-’ QEU-h

wnnmppuugphquunbiph - ehplwphlughntt  wmiub  phninjudpp  hohinfufwh
wpwgnpgnLp:

Lutipquhwdwljupgh ElEjunpuljub Juywiiph nhdhdutph
ownpdwjwgdwt  hwdwp whinp t Juokhph  pughwimp  Swjuup
l:hhpqu]huldmllmpqnuf ]juhh wjuqugnyip’

B= (38 +ZB)dl— jm\l N, NN Qs Qi » Qg » Qg Yt > min s (1)

t, i=l

Gphb hhbpthmduﬂlmpq]l ynbugbiuwghntt juywblbpp phnwplbip Ukl
hunfwpdtp Juiywtjp nkupny, (14) u111mmhu1]u1mp]mhg Quphkh k gpbp hEnlyug
wnliupny’

B= J(ZB +B)dt= IF(t N N N, N 6mm Qghn, Qi thn )dt — min”® [18)

npunkn B Ny, Ni ‘u hunlwipdhp ninkhuwmghnt Quipwitih
hunIululmmmu]umhmpmp yuyplwiwlwh  Juekpph  dudughtt  Swjubh  k
EiEupuljub hqnpnignibp b pint]wsdph thnthnjulwi wpugqoepnibip:

Owwnh'w] wphiunnwbpughtt phddp whwnp £ pwdupuph  hnbjug
vwhdwtuthwlnudubph*

1. Eukpquhudwlwpgh hjnpulub phntfwsph hwogklonht’

IZ“:N +N, +E\I ~N,~AN=0" (15)

3=l
npnbn N, N, N, -t wuwhpt huwluguuwupwbupup QFS-h - ipr
nnippuwgpbgunf,  hudwpdbhp  §nughtuwghnt  jujubh, j-pgp ZEY-h
hqupnipymt E N AN-U' ¢ ywhphlh hwdwgunuufpwbiwpup hudwljupgh
Ljunpuywb  phinjwdpp b EEjnpwhwnnppint gdkpnud - hqopoipput

Ynpnuuntbpp,
2. I:hl:pquihtulluﬂlmpqh gh]n[ul]hh hqnpoipynihitinh hwpgklphnubpht’
h+=m (17
Pupy = Zann, ® Zann Qup =
Pt = ZQghn, - Q;bn =0, “8)
d=1

npuntin h-p QEY-h wgpliguunliph (pugh P uinupphiitiphg) pwbwljo k, f-p* QEY-h
P vimpphtibph putulyp, i -1 QEY-h d-pn mmipphuh (pugh P winipphiikphg)

wppnitwpbpuljut wndwh pinbwsph £t wuhpl, @F -0 QEY-h s-pn P

win,

wnnipphf wpymbwphpulpui wmiwt phelwdpp t wuwhhl, aner'ztm
oplwiwnwljupupdub hunfwljupgh hunlwyunuujumbupup
wpymbwpbpuliwi b ghpuwbhljughnt pinufwdpp t wjuhhb, Qs -L' QRY-h d-
nn wnpphith obpuwphljughnt wmlw phntijwspp t ujuhhie

Mtnp L tljuunp mbbkbwy, np ehpludunuwiupupiut hwdwljupgnud
ohipduyhtt  Eukpghuyh  whnunpnpdwb §npniunbbpp twhwwbu hwpgh B
wuninjwud:
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3. ZEY-h epwdpuiph wolnwunwbpuyht pkdhupl’

Vr:, = thJ /dt =q, —Qh, Ljund Y= V,;j = O, +Q, =0 (19)
hwph wnbitjny] npu bqpuyht wuplwhakpp®
Vi () =Vir. Y, (L) = Vi, (20)

npunkn A, -U j-pn ZEY-h epwlpwph Ynnuyhtt bkphnuph k&t wuwhhi, Q, -t opp
Ept £ j-pp ZEY-mud ¢ wuwhph, Ve, VE-u j-p ZBEY-h gpunlpwph dwuyb b
Jjupguujnpuwi ghljjh huwdwyunwu oo iwpwp ujqpened b Jepenad:

Eubpquhunfwupgh Jpdwlyp phmpwqpnn wwpwdbinp b dwdwbwlh
nipupwigynip wwhht ZE4-h gpunipwpmad gph sunjwip” v, ,j=1,2,....n

Bughpp (mokjhu npuyjku wiuwh hmpnpowljubibp oqunugnpstly &'
hwtwpdtp Yntinktwwghnt  REYyunpuwluyuth  hqopoipmibp’ N, 2EY-kph
hqnpnipnihtpp” N, » 9EU-tph wnmppuwgpbgquinibph (pugh P wumpphihg)

EEYinpuljut hqnpnipjnibtpp’ N, QEU-h wnnippuiuqpkiquinttiph
wpniuphipujul wndwb phnhf{ulbphhpp‘(}wm b ohpdwphljughnti wmiub

plintwdputpp’ qun
ugph mddwih dudwiwl wihpwdbyn k hwoth welik) twl wnwbahi
wgpbquunbibph hqgnpoipnibiibph 4pw pujws nwhdwbwhwnudibpp

min max min max
N < N, < NP, O g, SOmE

obing —
Nr{]i" = NK = NT(““’ Q:::‘r;‘ = anm = Q:L‘I::h :
Np" SN, SNg™,
L/ /A thothinfuwljwbikiph n-wswth bwquyhtt mhpnypnd vipdus k
Eplnu qtm VU(VU.*VI:Z""'V':) i Vm(Vni-Vnk:;----th) uljgpliwutt b Jhpplruljub
buquyhtt Jhdwljubpp: Mwhwigymd b wijwp {inthnwjutiubph poygpunpkh
Junwjwpnudphg, npnup whknuihnjund &b wquyhte Yhnp v, nhpphg V,
nhppp, piwnply wibyhuhubpp, npatg ghypaul (15) paiblghntwp Ypimniuh hp
w'kiuhnpp wpdtpp: Ujuyhuni], withpwdtion £ phnpk] wnippuwgpiquuntitiph
wyiyhuh Eijupului b ghpdughtt phinuqusputp, nph ghypmd Yhpulwiwgyh
(15) pwbwadln] wpnwhupnijus oyumpdwpugudub sunhwihop' hwoh wnkjng
(16)- (21) uvwhuwburhwlnidikpp:
ugph nusdwt hudwp whwp B mbkhw]” fEjnputikpgbnhluiwh
hu'dwlupgh  phinbywédph opwljwb  gqpuwdhlp,  ghpdunfunnuljupupdut
hunfwijuipgh wpynibwphpuljui plin]uisph opwluh qpuphlp,
shpdwdwnwuupupdut hwdwlupgh ehpdwbhljmghnt phntjwsph  opwljwl
gpuwdhyp, LQEYU-h jupuuyulwt  wqplhqunbkiph b umppuwgpbiqunibph
Eutipghwmply phmpwqpbkpp, Yntghtuwghnt juywbttph hwdwpdbp Eukpghnhl

(21)
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punipuiqpbpp, opwjwh Ywpguiynpludp ZEY-tph Eukpgbunhl punipwgpkpp,
jnipupwiiyjnip 2EY4-h oph opwljw pinhwimip sunjuyp:
Uju  pbghpp wuwydwbwlwb tpunptnuh wdpugdus  Yhnkpny
Juphwghni ubnhp B 4bpeun]np ot juuh nhptpkighu hwjuuwpnudikpng:
Ogquiugnpstny] Lwgpuidh puquuuunnlhsibpp’  uunhpp Jupkijh &
hwligtighiti prugupawly Epiphinudh pugpht’

e m y
B= [(B+ B+ M + Mgy Py * gt + Py 70l = det @2
t; 1= 1 1y
npukn 3, % Dy -t Lwgpuwidh thmpnjumfuh puquumunlhyttn b, hul

wnn’ Ebn
1

F="B,+ By + L0 + My @ung + MoaPosn + Mo,y .
i=l

(22) pmuyghntiuyh tpunpidnudp hpupubiugiinn kpunpbdwibbpp wnp &
punjupupkb By kp-Lugputidh nhptipkughw) hwjuwuwpnulttphi'’

1 d ] ~r d ~r
Fy, - dt = by, =0, Fo, _al"o;“d =0,

o4 _ o _d (23)
R, a—lFN.N =0, fNH' m F\.., =0,

w d t ' A d TR O
llQumJ _E‘FQ‘I“N., =0. F\,hJ _EFV’J = 0 .

N

B e M

Lowd hunjuuwpnudubpp pmgl.[mb wkupn] jupunuwhwjngki htwnlyug '-lhlml

B, 2AN) d (@B,

N, M Ty )T

2By ., (|_2AN d(3Be)_,

N, U e, ) aany )T 24)
K K Ll

o, 4 8 ),

Qupm, de| Qlyp,

7B, N, aAN af B, )_
——th——| - [t~ | = (=D
Q. 9Q\upm, ONy, dt 9(Quyp,)

npinkn N, -0 ghpdwbupultiunpnth - s-pg o hwlwdupnudwghtt nnipphtih
Eiipinpujutt hgnpmpiibih £, 9AN/GN -p° pwpdpudnpn . hEjunpuhwnnppiwb
qbtipnuf hgnpnipyub §npniunbtiph hwupupbpuljwb wép:
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etk  (24) hujuwuwpnulibph  hwdwljwupgnud  winnbubtp  whgnnpl

wpnghulibpp, hudwlwpgh wnwehlt Gpypopny U Jkpeht hwwuwpnulubipp
dlwthnjukup, hunkqphup b plynctbup, np ZEY-h tepp hwuwnmuwnm b, wupw

Juunugyh °

b &N, [, 2aN
bwﬂd+lmﬂn=09 b?u ‘A 3 C Ppg ]_-\ J+lm -
o n 1- OAN Qe k ONp, " (23)
Ok
: b. b (]h, _
bﬁbl?c-’-"‘ﬂbﬂ‘:O! l_a':ﬁ.l\"zl_é\i= J]_EA_)L'
aNK aN(I aNhJ

npuikn b, =B, /8Qu,, - by, = OBy/EQy, . by =0B, /N, 4 QEU-h  d-py
nnmppuwgphqunhlt (pugh P winipphithg) Ygqwd Yuwpuugh qunbjhph swjuuh
hwpwpbpulwi wdh £ jujdws mmppuwugpiqunh hudwyunwu owbapap
wpnibwpbpujub wndwb piniwdphg, stipdwbhljwghnt wndwb phintwsdphg
b bEjwnpuwljwl hqopnipiniihg (d=1,...,h), b':ml =B, /c?sz, -t s-py P innupphupl
jgjwd Yupuuyh qunbhph dwhuh hwpwphpuljot wdp’ jwhjws wnppphlh
hujwé&usnudh phntwdphg (s=1,....0), by =8B, /N, -1 hunfwpdtp
Inunkbuwghnt  Qujwiuh  Junbjhph  dwhukph  hwpuphpulut wép,
ap, =Q,, /E‘Nh; -" j-pn 2EY-h oph dwjuuh hwpwpbpulwb wdp (j=1....,n), 5 -’
huwununni Ukdmpnit ZE49-h Jupquujnpdw ghlyjh pupwugpnud:

Gphk  phoujwdph  Jddnipymuhg  Jupud® gdhpmd hqnpoipjut
npniunutph thnthnfunipniiitbpt whwnbukup, wiyu nponiunttiph
hupwpbpulwh wékpp hwjwuwp Yihukt qpojh, b equubng (25) hwdwljupgp
huuuwpndibphg”  Jupon  kip  wnwbw)  Fbbpquhuninjupgnul  QEY-h
nnipphibph oypunpdwy wppuwinwhipugpt nkdhutbph wwpdwip:

by=b, =..=b, =bg =Cgy, 26)
b

ON,,

N
Bun = B, = o= bugn = bl =bg —pg—=...=bl —b, —pr:
GQIUFI\‘

wipn, wpn, win, W E’Q‘_Pupq‘ wpn,

¢ - wpdtpitpp punpyonud L hinlyu) whpnyphg'
b“‘i"/q;‘_“ =2C,= bm“‘/q";;'“ ) J=12..n, d=1,..r, (27)
npnbn "t pme-p QEU-h wgpkquuutitiph b hwdwpdtp Ynunkuwghnt Jupwih

Juebtjhph  Swjuuh  hwpwpbpwlui  wékpp  Wwqugnyt b weundbjugngh
wpdbpipt ku' juhnjws LEYnpwlwh hgnpmpiniihg, gme, qm-p' j-py 2EY-h

oph dwuuh hwpwpbpuljut wdh Wwqugny b wpwbpugnyt wpdbphbpp:
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Cuwn ZEY-h phirinjwdph, npnoynud § ZRY-h dwjunws gph pubwlp’ Q, >
nphg htun oph opwljms gnudwpuwyhly V= 3600§Qh Sunjuyp:

1

S8nipwpwymp ZEG-h hundwp hwpuplubpny] winwgus dwhuws oph
sSurjup hudbdwinyomud b wnpjud thl -h hln, uwyunthkinl npnoynud . npuitg
wnwpphpnipniikpn, AV, = th, -V, Tpk wyn nwpphpnipmbbipp pugupdul
wipdbipm] Ukd kb poyjunnpbih wpdtphg (A} ), uwguhtiph sh wupwhnyyuws hlnbyuy
ujuwip’

lav, |=avi 28)
www ¢ puquununlhsikph wpdbpikpp dpgpuddmad B + AC, suthni:

Zwpyupllikpp Yphinud B Uhtsh popnp ZE4-kph hunfup wupmhm]ynud L
(28) wuylwbip:

Ujuyhuny, opyjw pnjnp dundbiph hunfwp (28) upuylwb) wwhwwinhudp (26)
wjuphubp wyjuhminulp hiiwupunjnpnipinih k wnuihu npnpk)
Fukpquinbknuiljuywiipiiph wejnuinwipughtt oupinpiwy phdmiubpp b Junkihph
wmqugnyt swup wphuwnng uuppun|npnudikph ;p] juquh ghgponl:

Uunwgqws  dbkpnnp  thopduplpll] b hbhnlyw)  nhuyph  hudwp:
Eubpqubunfwljupgnid mknuiljuyjus B bpyne K-300-130 whwh, snpu K-200-130
whyh b Epyne K-160-130 whyh Ynbpkbuoghnt Lhlpnpuluywibbp, kY hun
REY, npb mbth ynpu IIT-60-130/13 wpwyh b Lplne P-50-130 wihwh wnipphliikp
(umpphtitliphg jnipupwibyinipp uinfmd ©ukjulub TTM-84 whyh jupuwjulwh
wqphqunhg) U Epkp vhwwnhwy 67 Udwn hgnpoipjudp hhnpounnipphuiiphg
Juqiyud 284 Unlju ko hjunputibpgbnpiuljuh hudwlupgh vupuehsitph
Rlinpuljwh hqnpoipjut, hbhyybon bwb ghpluniumnuljupuplui hubholpupgh
uyunhsbiph wpymbwpbpuljub b ehpdwbhljmghnh ghpuught phntiwdputinh
opwlwb qpudhljukpp: Untinhiiuwwghnt juwjwhbkph, hhgpoinnipphuikph, QE4Y-h
nmpphliibkph b jupuwpuljub wqphquintkph Fukpgiinhl pimipugpkpp hwpnth
Ll ZEU-h oph gnulwipuyhtt opwljut dwjuup Swjwip bnytwbu hwpnth &, npp
wnfju] futmpnud 1,45 A B &

Uthpwdbown k npjws Eiklpnpuljut b wuppbp wupuidbupkph etipduyhi
phntwsplukipp pughat) oupinpniuy Fukipquhuniwljupgh uymbubkph dhel:

Oqum|tym] 2EY-h Lukpgknpy pimpwugpphg hunhupdbp §nbghhumghnt
Juywih Eulpgbnhl pmpwgpbphg b QEY-h jupuuyulub wgphiquunbkph
wuwjlwbmljmb Juekjhph dwjuh hwpwpbpulpub wakphg' C-h whpnyphg
pnpws uuiwpulub wpdliphbiph hunfwp (G=0,67) |pugty b wpnuowly 3-p,
uyligtiu, np wwwhnyh (26) wuydwbp: Ugnuowl 3-p pugibjhu hunjh o
wnll] bwlb wrwbdht wgphquunbbph Jpu gpjuwd  vuhdwiuhwlmdikpp,
hyujtu il equugnpdyly Ehtanbjuy bpwlwlnudp® e+ _pe o ON, -

K
o GQ:M
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Umyniwwly 3
Pupy Fhkpgubunlulupgh Guymbbkph b QEY-p wgpliquunbbph Jpel
HElnpwlwh b pbpduyhi pEninfudpléph oupmpuluy puispidinh wpiyntbpblpg

bh’. NK b“r bllllx-ll:q 4le.n 4Q:::m 4N|Tr
wny/Udwin.d | Udwn | wmyd/Udind | wnu/Shwy Qg Qg Uin
0,232 680 0,232 0,061 120 358 140
0,240 680 0,240 0,063 120 345 160
0,270 710 0,270 0,067 120 305 227
0,275 785 0,275 0,068 120 296 240
0,369 1680 0,369 0,064 120 217 240
0,380 1720 0,380 0,064 120 206 240
Umneuwl 3-h swpnihwingainep
2Q.l:,m N, K An N, Qi N,
Sy Udin n /Sy | UYUSn.d Ui LA Ut
267 63 0,061 0,346 0 0 883
280 68 0,063 0,359 0 0 908
320 81 0,067 0,403 0 0 1018
329 84 0.068 0.411 0 0 1109
408 110 0.064 0.551 55.2 304 2085
419 114 0,064 0,567 168,4 93,3 2242
Ujunihbtnl, oquijkny L Eyupukibpginhljului hudwljupgh
QEjunpuiwh  hqnpmipjul  opwljwh  gpudhlhg,  ohpuwlwnmwljmpupiub

hufwlupgh wpymbwpkpuljub b ghpiwphughnt phiniwépitph opwljwi
qpudhlutphg U wynumbhg 3-hg’ uwnwgyl) b wpynouowl 4ol phpjwd
wnfjuybkpp:
Unyneuwly 4
Puipy Fabpquihwiiulpupgh upubbéph b QEY-f wgpbquunlbpp dpel b Elpnpuwl
b obpifuyhll phnlnfudplliph oupunfiluy pushulwl wpynibipbipn opwlwi fupiwépny

t | M| Q|20 | 4Ny [ 2N, | Ne | May |40, 2qQ", [Quu | ZB
il | yeun Alwy | Qlyuy | Ut | Udan Udn | Udin Sy | Gl wh | nugd
1 [1557 | 625 120 240 89 1228 0 282 343 0 |546.7
2 | 1494] 450 120 240 80 1174 0 132 318 0 |[517.1
3 [1440] 450 120 240 80 1120 0 134 316 0 |501.0
23 [1762] 625 120 240 92 1430 0 272 353 0 |608.0
24 | 1663 | 625 120 240 90 1333 0 278 347 0 |578.3

Oqutn] wymuuily 4-hg’ hwpquplt) £ 2EY-h eph opwlmb dwpiup
gnufupuyhtt dunjunp’ V,: Zwpuplulipn] uwinwgyws eph dwiuup Swjup
hunfbdunnty t oph wipdwd dunjuyh htwn b npnpyjky E npubg nmppkpnupmdip:

18
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Gpt wyn wwppkpmpniip ks jud thnpp B poyjuwnphih  Jkdnipiniuhg,
puquuuyuunljhsh wpdtpp dogpunud £ £ AC swithn:

Zwoquplukpp Yphinjnud b wytpwb, Uhtyh oph hwpquplyws swiwip
huuwuwpgh wpgud gph buiqmﬂ]h

V, = 36002% =3600-406,7 =1,4640[G0°

k
IAV,| =V} =V, = 1450|l-1.4641)G=0,0 14068 : AV, = hv Vi 100%= %%[—4100%=0 97%
h ¥
Zuupblytnn  tubpgtwnhly  plmpwgpbpn]  dhwwnhy  nmipphtuwght
nhnuljwyuipiitph dhet Ltjunpulwb b ghplught phntjwspukpp Yupkh k
puipful] hujuuwpuiswth:
Onppnpn qiumd phpjwd b gnpdtwljuinul Yhpuekh wowgwplubp®

QFY-kph ogumippulp EFukpgquhulwliupgh hEjnpufut phioinjwsph opuljwbh
gpudpyh ququpbuyhb b jhuwqugupbughi dwuh swsljlub budap:

Zuyunuitih 2mupwy binnupyuit QEY-Lipnd nbnunpyud
uwppun|npnulitpp twpwgdyl] b wprnugmlbp B whgpuy guph 60...70-wljwb
plwubitpht: Uyguhuh QEY-tpmd bEunpulob Eubpghugh wpnwunpoipyub
0%9-1t puun gudp k dwdwbwlulhg QEY-tph 03%-h hundtbwwn: Uyn juywbbbiph
wpnbl 3kt hwdwyuunuupwimd hnuwhmpyut,  wiubnpghwlub
gqnpdplpwghtph wjnniwuugdub thpljwhu ywhwbstbpht:

bpyph wbunbuwluwh  qupqugnulp b QEjnpujwub - Ebkpghugh
yuwhwbewpyh dUkdbwgnulh  wbhbwp & wowbg  Hhljnpului - juywbh
uwppunpoidiiph dwbbpuybngejub, howwwhmpyub, okuntpuh wijbugdwb b
hqnpnipjut pupdpugdui: Upyws wuwhwbtbphtt pujwpupnn nbubhljulut
(nusnudubpp b vhgngummiditipn thpurnnud L.

1.  gomupjmtt  nbkgnn  QFEU-tph  pwhwgnpdiwi
ubjulininghujwb ujutidwitph junwpbjugnpsnad,

2. 9kY-tph vwppun|npniditiph hwhgnyghph b inwppkph Gpuuenignud,

3. wnlw nkqulwywbpttph hpuph Jpw unp giukpwglng hqnpoipjniiikph
wujuthnynud:

Uwnnifuyht bt junpnp Ynbgbbuwghnt jujwbibph phghwinip hqopoipjub
Ukdwguwl, phntudph opwljwi qpuphlih bnupuguut wuwnduem] QEY-tpp
whnp k dwubwlgh btnpulul pinnjwsph opwljwi gpubhlh quguphughi
n Jhuwgququptught dwuh swaljpdwbp b wpownbl imhnjuwljot nhdhdm]:

Eliynpuul  phiifwdph  Juwpquinpnud  Jupthth T juunwphy
sngliququyhl nkinuljuwyuuphtph dhengn:

Snghiququyhtt mkquljuyuipbbpp Uhwy Bubpqlnhl nknuluyubptbpb B,
npnitp bplw wwplwhbbpnud Yntinkhuwghnt wpuwnwbpuyhts nhdpudng Jupnn
Lt wpjuwwnk) pupdp O%%-ny (58%):

Udbtwjuyt nmwpuwdnud B uinwgh] jupuw-oginuhwing pnghiququyhb
nlnuijwywipttpp, npnugnud ququunnipphiughtt nknuljujuiphg nnipu Lljnn
quqtiph mgninud &b Yupuw-oginwhwi: Ujunbn ohpunmipjut qquyh dwup

ntidhdubph U
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