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IIIII]DK'I3X yXAAH, TEXHOIOT]IIIH
rrx cvPryvrInIlx;AxI4PnLIH

AW{ ,,.0kuen,!!.o"0 on*o%f. YnaaH6aarap xor

TecBufi H ryxaf xyynuiH 1 6.5. 1, tlJyThC-ufi x 4ypunfi x 4.1 4.4, 9.4.8, 1 0.2 Aaxt
3aanryyAHr ryc ryc yHAocnsx TYIIIAAX xu:

1. lllYTl4C-raIH xoMxooHA tBarAax 6yfi ren6epr yfinvunrsenufi 6onox
rypurnnr yfi ngeepnsnuiH axnbrr HoMerAyYnox 3opnnroop 6ypengsxyyr cypryynuilx
rea, na6oparopr,ryAaac y3yynx 6yi ren6epr yfinvunrsexui repen, ren6epuix
xoMxoor xaBcpanraap uJ14Hot{noH 6arancyrafi .

2. LlJYThC-rlix 6ypen4sxyyx cypryynb, ryp3enoH, TeBYYAoA ryptxttH
yfinABepnex 6yfi 6yrsereexyyxlrfi yne, ryp cypranrbtH repen, ren6eprfiH xoMxoor

ryxain cypryynb, xypgonoH, reeyyguin 3axr4pnbtH ryuiaanaap 6aranx, MepAex
axHnfl axHr aeaueepcyrsfi .

3. Ten6epr yinvunreer y3yynx, receB TooLloor 3oxt4x xypMbtH 4aryy 6yprrex,
rainarnaxurr 6ypengexyyx cypryynb, xypoeneH, reeufix 3axr4pan, axflax HflrrnaH
6o4orv rapr yyper 6onrocyrafi.

4. Sxexyy ryuraan rapcaHraf xon6or4yynax LllYTl4C-nix 3axupnutx 2021 oaar
1'l gyrssp capux 17-xur eApuftx "Ten6epry nvrnrssxtti repen, ren6ephfiH xoMxoor
6arnax ryxafi" N213 Ayraap ryulaanbtH xoepAyraap xaBcpanr, rypaBAyraap
xaBcparrrbrr ryc ryc xY,{rHryfr 6oncox4 rooqcyrafr.

5. enexyy ryuJaanbrr 2024 oatt' 02 nyraap caputx 13-xut eApeec oxnoH
raepgcyrefi.
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Har. 6apunra, Apxnrerrypsrr cypryynb

l.'t Aero 3aMbtH Marepnan cypanbtH na6oparopu

1.2 Xepcxuh MexaHrKuiH na6oparopr

cypryynb, ree, na6oparopxy4btH y3yynx 6yi ren6epr
H3qn3rAc3H repen 6onox urrNxrnresxrti yxs

u 02 4yraap capux
TyuJaaJrbtH xaBcpanT

190'roNH33t

o

o
E

H

D $

#I
IT

zo

Na Typurnr, urHxrrr133Hri x3p repon Xauxrx xorx H3rx yH3
IMAH. rerl

fianari, cyypu, yn xepcHlli Lur4Hxunr33 16arL.l 160 000

2 Xaipra, AaipraHbt uJHHxunros l y Aaa 120 000

3 Suryusrx LunHxlinr33 185 000

4 AcQansr6eroxur Lur,tHxxnr33 '1 6anl 250 000
nc3H KoHycaap HrrrpyyncaH x6pcHtrri Hgrr3

ofrox
1q3rr

12 000

Na Typurnnr, rurrHxrnr33Hri Hsp, Teporr Xguxsx xerx H3rx yH3
luay. terl

Yn xepcuui Qusux wunxuneese /t /VS cmaxdapmaap modopxo nox1

3ncen 6onon rou xgMxllacr yn x6pcHuf uJupxsrufH
6ypen4exyyn rogopxofi nox 1 A33x

2
[-UaBapnar yn xopcHxi ruxpx3rxiH 6ypsnAoxvyH
roAopxorinox 1 Aoox 38 000

3 Yn xeporri 5ar,ranuiF. rtufr roAopxoinox 1 Aoox 16 000

4 l-loBAor yn xepcHxi H14in6op qIir roAopxoinox 1 A33x 22 000

Yn xepcxr,ri opAct,,tiH HFrr 6ypy xyBrfH xl,lH ToAopxofnox 1 Aogx 22 000

6 1 Agox 14 000

2. yn xepcHui yfln nanapxain y3yyn3nm modopxoinox

2.1 YpcanrbrH xg3raap 1 4esx 18 000

14ttrper4rtin xnaraap 'l Aoox 22 000

SncsH yn x6pcHIf HypnbtH oHt]6r roAopxoinox l yAaa 33 000

UNIVERSIW OF

9-

1

1 6arll

1 22 000

Yn xepcur,ri 5aitanni,{ Hnrr 6yroy s3onxyyH xr,tH
ToAopxoiflox
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2.4 yn xepcHr,,ri yc H3Bqyyngnr roAopxofaox 51 000

Tain6ap;
Tyxail yruir EapHnrblH [xxeHePreonorx, reorexHlarcliH axnHH xr,|lular yx? D:8'l-117-23-niir 6apuurnax rapracax
6onxo.

3. Yn "AAyncHHK uHx{une33ew onoH TMAxapcHuti Susu Hs TO s cmaHdapmaap

JI 3ncsH 6onox roM xgMxA3cr yn xepcHr,ti tuupx3r[fH
6ypen4exyyn ro4opxoFnox 1 A33x 35 000

1., aBapnar yn xepcHr,ti rut4px3rl4iH 6ypsnAoxyyH
noxTOAO

Llt
1A3sx 58 000

yn xopcH14i 6atiranriH qHfrr roAopxoinox 1 Aoox 33 000
3.4 yn xepcHr,,ri ep4cnix xnn 6yroy xyBr4tiH xr4H roAopxonnox 'l A33x 27 000

35 n xepcHr,|i oaFranxf H HcrI 6ypy o$nxyyH xhHv
TOAO xohnox l Aoox 25 000

4. yn xepcHut ysH HarapxadH yjyynonm modopxo nox
41 YpcanrbrH xi3raap 1 A33x
4.2 14Mp3rAnHriH xn3raap 1 Aoox 50 000

5. Yn xepcnui MexaHuK y3yyn,nmu e modopxoinox

KoMnpecc(FH rypuunr: /nopronrroi/
5.1 1 Mypyiraap P=6.0Kr/cM2 xypr3n aqaananA 1 rypu:unr 295 000
5.2 2 Mypyitaap P=6.0xr/cu2 xypron ayaananA 1 rypulunr 380 000

f ypsar rsnxnsrriH aqaananr rypul,tnr
5.3 P=3.0Kr/cM2 xypron aqaanafl A 1 rypuunr 605 000
5.4 P=6.oxr/cu2 ryprsn aqaananA 1 rypulnr
55 CraH4apr xyr4en (600kHM/r3)- e3p xepcH14F HnrrpanbtH

y3yyn3nrnir roAopxoinox 1 rypllunr 985 000

5.6
Xon6oocnor xepcH14ir rypBaH 13Hxnorr ulaxanraap
Llyypyynonrryir0op Herrpyynx roAopxofnox 1 rypu:nnr 753 000

5.7
Xon6oocnor xopcHlir rypBaH TsHxnorr llaxanTaap
r.uyypyyfl 3nrryi13op Hrrrpyyax roAopxoinox 826 000

AA HrrrpyyncaH xopcHui 6ar 6oxxir na6oparopxA MNS
6685:201 7-aap roAopxof nox 1 rypuJHnr 1 18 000

5.9 Ulnnxsscufin rypulnnr 1 rypu:unr 315 000
Lleneer x6enr roAopxoHnox I rypuunr 62 000

6.1 1rypu:unr 120 000
6.2 OporropsrH rypu:unr

CBR-u r,tn rypr.x,4flr

1 rypu.unr 100 000
b,J XaMxAoc Marep!4anblH sn3rAon roAopxof nox 1 rypLurnr 78 000

l yAaa
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820 000
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1.3 Eapunrurx AynaaHbt Qnsur, araapstH qaHapbtH cyAanraaHbt na6oparopr,r

Na Typuunr unuxrnreexni H3p rop6n XgMxrx H3rx H3rx yH3 /MrH. Tor/

1. SapuneHH domop aeaapb,H qaHap, azaapuH canegnmuiH cucmeMuiH yHlneeg

'1.'l
epooHtaf araapHH vHAcaH y3yyn3nr (araapbrH
reMneparyp, xapbqaHryf .{ximer, CO2 uf H

aryynaMx)
1 6peo/Hor yAaa

1.2 Aorop araapbrH qaHapbrr roAopxofnox (HAOH,
cHoH, PM2.5) 2 epaeluer ypaa

13 Araap canrgnThiH cucreMuiH yHanrsg (araapbrH
3apqyynanr)

'100u3

1.4
Saprnrsrx araapbrH 6rryyuxnenriH yHonrso
(50fl a 4apanruH 3opyyHA)

1 epee 6yoy
1 50u3 osnexyyr.r

TYTAMA

250 000

2. aapuneHH dynaax andaedan, xanaalrmuH catcmeuulx yngrre"o

2.1 AynaaHH 3ypar aBalrr, AynaanruH xlrA 6yc
6aignsrx ynanree

1 6aprnra (500M3
ryraMA)

2.2
Xanaanrurn cr4creMtIiH yHenree (xanaanrurn ox
yvcBop14frH 6vrasn)

1 3aHrrnaa, Hor
yAaa 15 000

Sapunrsrx xanaanr, araap canronrulH gpq14M

xyqHIi yH3nr3s, rgpqunrs3
1 6ap,!nra (500M3

ryraup)
250 000

2.4
6apunrblH 3pr{xM xyqHl,{i xop3rn33Hr.ti 3arBapqnan
(AnHaMl,l()

1 6aprnra (500M3
ryraMA) 1200 000

2.5
SapunrblH Marept'tanuH AynaaH AaMxyynanruH
ocapryyqnuir roAopxoinox 1 Aoox 120 000

2.6
l-loxxxu 4ynaan AaMxyynanrbrH 3capryyqnsir
roAopxoinox

1 A3sx (1.5M x
1.5M)

27 Sapunrsrn AynaaHH TaB TyxbrH xouxunr 'l 6p6o/H3r yAaa 75 000

2.8
SapxnrbrH AyriaaHU raB ryx xanaarrbtH
cxcreMxiH ux 6ypeH yH3nroo (craruK
3arBapeflanrai)

250M3 o3noxyyH

ryralrA
550 000

Tain6ap:
TyxaiH yHlaiH 6arax roHor rexoopeMx, nporpaM xaHrairxl4iH yrs, rsprsspriH aultrnanrbrH xyraqaa, axt4nrHu qaftuiH

yH3nrs3 3sp3rr rynryypnaH rapracax 6onxo. S3noxyyH xxrai 6aprnrurx xyar,g yxxix AyHr 3axxanraerari ToxlponqoH
xqMApyynax 6onoMxroti. ,flsepx yt[,rix caHan Hb xorbrH roB q3rs3c sKM-xiH paAxycr 6groeA ryyHooc xon 3aiq 6on
T3oBpxiH x6nc HoMx rooqorAoHo.

1.4 Yc qsespnsx rexHonorlr, xyp33ngH 6yi opvxsl xluuix na6oparopr,t

Ala Typuxnr uJrHxrrr33HHI H3p ropon H3rx yH3 /MrH.Ter/

50 000

100 000

80 000

250 000

2.3

450 000

A9010Nif,31
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Yndnu yc
1 Ycnu opvun 2 800

2 l-|axunraaH AaMxyynax qaHap 2 800

6ynnnrap 3 100

4 Xaryyflar 3 500

5 YnAorAon xnop 3 900

6 Al,t laon r 5 700

7 HIrp14r 4 500

8 Hfirpar 5 800

9 CynbQar 4 800

6oxup yc

10 YcHbl oP.lHH 2 800

11 l-laxHnraaH AaMxryynax qaHap 2 800

12 Auuoau 5 800

13 H14rpar 6 800

14 H 14rpr,rr 5 000

15 Xrulrix xspsrqssr xyqxnropoN 25 600

to 6roxlruuin xaporqgsr xyr{t,lnrepeN 33 700

17 Yu6yyp 6o4nc 't2 700

18 Hhir OocQop I 300

19 Yyccan xyvunreperv 4 500

20 Tynranar/6ynunrap 3 000

21 XpoM 6 700

22 CynbQar 19 000

Cynb+ar 19 000

YHdHbt yc -HfrH cydnan

HxiT HflHrt4iH Too 9 800

25 Fe4ecnri 6ynrrix snror roporv

Knocrpr,rAyM nepQplrrenc26 7 100

27 fsA3cHr4i 6ynrriH xnn 12 900

28 E coli 15 800

29 nceBAoMoHac 13 500

Eoxup yc - HeH cydnan

30 HrHrriH epeHxxi roo 17 700

3xrepoxoxxuir raxuq 12 100

reAscxni 6ynruEx xrn /Konu-rrrp KonH [HAe(c/ 16 600

33 faA3cHr,li 6ynruf H oMror reporq/e.coli, salmonella/ 21 900

LUYTl,l
09-nn

Hbr 02 Ayraap capbrH
TyuJaanbrH xaBcpanT
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13 700
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34 Knocrpr,rAyM nepopIreHc 15 300

1.5 Moxron opHbt xypo3n3x 6yfr opvnx, ra3ap xeAren,HxeHepqn3r,ix cyganraaxsr
na6oparopr

1.6 Horoox-Sxeprn 6a HeeqniH AaxnH 6onoecpyynanrurx na6oparopr

UNIVERSITY OF
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Soxup yc - Fudpoduonoeu

35 IaruiH 333nxyyH 5 000
36 JIarxfH ryH s 000

flarriH rHAeKc 5 000
38 ,larlairH qrirnar
'lo flarHiH yHcfl3r 8 000
40 5ta.{rn 6t,tert,tiH rrrHx qaHap 15 000

Aeaapau wuHxunegg
HeHruiH 6aKrepxfH roo 17 000

42 l-{yc aagnarv xoxryy4 25 000
Xepcnud wunxunees

43 SaKrepr4iH epoHxr4i Too roonox

44 fe4acnrari 6ynrxfi H 3Mr3rrep6r.{ HqH

45 Krocrpragyu nep$puHreHc
30 000

Ne Typurrnr, urxxrnrasHri H3p repen Xeuxlx nerx Hsrx yxa /unr.rer/

Eapunaa, 6aieyynanxuitx man6a x xepcxui ye daexapettr 3aeeapqnan6,H cydaneaa,
uHxeHepu H ea3ap xedaenmudx xgrx<unm cydaneaaxat axun

1 CopoHson: ryyu.r
KM /ran6aiH

Hoxq6neec xaMaapax/ 35 000
2 qaxHnraaH: ryyuJ

KM /apra.rnanaac
xa [4aa paxl 450 000

Ne Harx yH3
lMAH.rorI

1 TSA/S roAo ot4nox 15 000
2 TCOD/SCOD roAopxofnox 30 000-35 000
3 TAN roAopxoinox 7 000
4 c/eex roc roAopxornoxH 60 000-65 000
5 Sonouxrt 6rouerat yycanr roAopxoinox 1 000 000

il

7 100

4',l

Typur rnr, uJrHxxnr33xxi H3p ropon
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'1.7 Ycxur 6apnnra 6ariryynauxrix cypranr, cyAanraaHbt ,ta paropl{

Ycuu 6apunea 6adeyynaMxuiH cypeanm, cydaneaanat na6opamopudH 6aeaK mypgecudH ydn,aun*o

1.8 Eaprnrurx Marepl,ranbtH ra6oparopx

Na Typurnr, urrxxnnreesni Hep ropon Xsuxrx xarx Horx yH3 /MrH.Ter/

1 [-on, nyypsrx 6ar Me'rplf H cyAanfaaHbt axfin 10 ra 18 000
2 fon, nyypurn xoHAneH orrnonbtH 3yparnan 100 u I000
3 l yAaa

4
[on , HyypbrH ycHbr 9aHapbtH rypr3H eepttnerA6x

25 000

5
Ton, HyypbtH ycriur 6ynnnrap, xan!aacHbt

Aanraa 1 Agox 20 000

6
YcHH 6apxnra 6airyynaMxlaiH er4sIK
3arBapqnan

xY'{,rH qaAnaac
xaMaapHa 5 000

7 l-yyp, yc rapryypstH Qu314K 3arBap.uan xY'.{trH qaAnaac
xaMaapHa 7 000

8 Ypcranux xyp4 xsuxurv 6aranra axyynanr 1 6arax 50 000
I XopcHxi yc Q143xK|,rFH y3yynanryyA roAopxofrflox 1 A33x 25 000

Na Saraxxsr nep X3Mxxx Hgrx Herx yna
/MrH.Tgr/

1 YcHbt Hxf xsMxrnTufH aBroMar 3aBb e3 1 xoHor 5 000
2 l xoHor 5 000
3 TaaH co H3OH btH xSMX14fY l xonor 500 000
4 YcHsr qaira btH 3oeB VH l xosor

Na llJx xHnrg3Hxf Topen Xeuxnx ngrx H3rx yHe
lMqH.Totl

1 3nc l yAaa 100 000
2 Xai l yAaa
3 ai1 l y Aaa 120 000
4 6eroHbr Hai ara l Hafpnara 200 000

Ke l y4aa 100 000
6 l y Aaa 75 000
7 ['lon ncr 6erox l y+aa 75 000
8 l yAaa 5 000
9 l y$aa 75 000
10 U.laB brH UJl,lH)l(Xnr33 l yAaa 160 000

b 3
UNIVERSITY OF

:l-

Fon, Hyypua ypcranuH xeMxunr 10 000

Y3YYnsnryYA
1Ao3x

X!,!inAsr Moropr 3aBb

6araxcyva 500 000

120 000

Cuipugr 6eror ryn4lrai

SeroH copbu

SeroH rynAMaf
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l yAaa 72 000
13 l yAaa 72 000
14 l-an4 rscasprsi roocro 'l yAaa 90 000

15 OHronrooHri roocro l yAaa 90 000
16 Xeecexuep -nonucroon xaBTaH l yAaa 70 000

17 flonuyperar l yAaa 70 000

18 3pAoc xe86H (uJun3H) l y Aaa 75 000

19 ft4ncaH xaBTaH l yAaa 60 000

20 KepaMuK xaBTaH, xaBTaHqap l yAaa 75 000

21 FBraH 3aM ran6aiH xasraH l y Aaa 60 000

22 3Ko xaBTaH l yAaa 60 000

napKeroH uian l yAaa 86 760

24 UJaxMan [4oAoH xaBTaH l yAaa 86 760
1q LlvnvvHbr uJrlHxunro3 'I yAaa 120 000

26 YHc l y Aaa 70 000

27 UeMeHr l yAaa 87 000

Sapunrun axunA xgporfl3x qaByy l yAaa 65 000

29 ADMaryp 'l YAaa 75 000

30 SeroHsr yn H3BTpyyn3nr l yAaa 220 000

31 XeHAuir rynAMaf l yAaa 75 000

IlVy rycraapnanr l y Aaa 56 000

JJ Eapnnrsrn uoxoi l y Aaa 7s000

34 Sapunrsrx TenrTeHe l y Aaa 75 000

35 XeHrex Ayyprsr.ryyA l yAaa 100 000

36 HoH xyHA Ayyprcr.{yyA 1 yAaa 120 000

37 XyfTgH T3cBopnsnr l yAaa 8 000

38 Xeenr 6a cyynr 'l YAea 90 000

39 6eroH xuMuFH H3Monr l y Aaa 40 000

40 Fenrreuuin xt4MufH uJr4Hx[nrog 2 y Aaa 75 000

41 U.loxoiHbr xr4MHiH Lu!,lHxurr3o 3 yAaa 75 000

4? OaHepHiH r.xr4Hxl4nr33 1 yAaa 80 000

txyTnc
09-Hu

u 02 Ayraap capbrH
[!aarIbrH xaBcpanT

11 U.JaraanrbrH oHoBqroi ro l yAaa 200 000

1.9 EaxryyraMxnix coprn uruxxunresxui na6oparopx

Ne lll rHxrlnro3Hnf Tepen Herxuix yHo /rorper/

1 TeMepoeroH xaBTaH /AaaLlbrH rypuJunr/ 125 000

SeroH Toocro
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6eroH oyrssq /yn oBAox apraap/ 9 000

Xodp. Eraxecrix yAxpAnarbrH Xynyyxnsruix Cypryynnix Csrrsn ryix reeuix
yin,rnnrssxri yxa

Na Carron 3yiH yfn,{xnro3Hrf ropon

H3rxHiH yH3fl 133 /T6rp6r/

Sycac
UlYTl,lG-rrH

AXTJ.|TAH

1 Corr3n 3yiH oHor!,lnToo (KoMnbrcTepviH) 25 000-50 000

2 C3Trsn 3yiH oHoLUunroo (3HruiH)

3 3M13r carr3n cyAnanuH uJ{Hx6nroo 50 000 30 000

4 Carr3n 3yiH 3eBreree (raHqaap,{}4ncaH) 40 000 25 000

5 Corron 3acan (raHqaapquncaH) 40 000 25 000

Eynrt,,lrH 3acan 20 000 15 000

7 Corron 3yfH cypranr (1 qar) 50 000-100 000 30 000-50 000

8 Eafiryynnarurx carron 3yiH yfnqxnrss (1 Llar) 50 000-80000 40 000

Fypae. Fagaa4 x3nHxi cypryynxiH ren6epr yin,rnnre:

3

, .,, r

6ifiur*z@q4*ib o
p

{

n

z
r< f

TeMep6eroH 6yrosq /yn 3BAsx apraap/ 9 000

4 ApMaryp, raH Marepfian 25 000-50 000

Toocro, 3yypMar[in uuxxrnreg 30 000

6 Eyregqlrix xoB raxnnr 200 000

Ne Yin,{rnro3HxI Topen 3opxynanr Tafa6ap

1

YHAgcHr,li 6r4qrl4f H

aHxaH uaTHbl

ryprsBqrnc3H cyprarT

6artu, axunrang yn4scnlltr
6nvrniH ua4-ner, vageap

onTox

'1 50 000? 18 qaruiH
cypranrun ren6ep

2

YHA3oHxi 6nvrufix 4yx4
uaTHbr Tvp[aBquncSH

cypranr

Yn4scnHi 6!4,{ruiH cyypbrai
ryBLUH14i 6aru, axnnrnsr

MOAn3r, qaABapur

A33r.!nYYn3X

150 0007 18 qaruiH
cypranrurn ren6ep

3

YHAgcHui 6u,{tar 6onoH
aHrnu x3n33p xopBYYI9x

yinqunrg3

SaxanaBpHH Tercenr!,!iH
AXnnoMbrH c3A3B,

Tercerquf H oBor, H3puFr
yHAocHxri 6t4,{rr 6onoH

aHrnu x3n33p xopBYYn9x

100 00?
'l A14nnoMbrH caAoB,

H3p

UNIVERSITY OF

40 000-80 000

15 000-30 000 10 000-20 000

6

Ten6ep
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uJaanbrH xaBcpanT

E

490'roNli3ll

4
MoHron xgnHui 6onrron

xere,6ep l KpeAlr

FXC-uin
6axanaapux 1

KpeA14rufH
Ten6epeep yHsnHo

5
Op,{yynra /aHrnh x3n,

MoHron xgn/:

Al,nax /esrnix/ 70-100$

AMaH /M3pr3)xrr14iH/ '100-1 50$ 1 qar

Euetuil /3Hn iHl 25 0007 1nyyp

6t4qruriH /MgproxnuHH/ 'I HYYp

At'lnnoMbrH ceABxiH
opqyynra 2 5004 1 caA3B

6

XonHIi cypranr

AHrfl x xgnH!4fr lxarancaH
cypranr /epoHxr414 aHrnu xon/

1 0 000?

Onox yncurn craHAapr
uanranraA 6anrrex cypranr 10 000-19 000?

1 qar

SaFryynnaruH 3axxarrar
cypranT 1 5 000? 1 qar

7

IELTS LUanranT IELTS uanranr 661 5007-
890 0007

1 xyH
/tUYTt4C-riH 6aru.

axlnraH, oroyTHyyaaa
onroAor xeHrononT

6afica{l

TaAaaA x3nHrfr cypranr tllYTt4C-un oroyrHyyAaA
30p14yncaH

'l (peAur

Tyxain xun4
6arnaracaH

tlJYTt4C-r.rin 1

KpeAIT14hH

AyHAxaap rooqox

flepea. Feonorx, yyn yypxaiH cypryynb

4.1 4y nyy nruix As3x 63arr3x na6oparopn

&a 6yr3orA3xyyH

Togopxoinom
y3yynsnr /

urxHx].lnrc3Hxi
repen H3p /

axnn6ap

X3Mxr.tx
H3r)(

YH3nr33 ,lMflH.Ter/

KoMnaH!4
YncbrH TecoB
5aitryynnara

LIJYTHC-r.rin
6aru, cy4naav,

ooyTaHA

1

t{ynyynrufH

agox

Orrencen rynranar
ufiu(p, unuQ,

aHuJnla$
U.l 20 000 16 000 12 000

2
9ynyynruiH

A33x As3x xepeeAex At\4 8 000 6 400 5 000

Moxron xgnnuE arxax,
AyHA, axucaH ryBUJHr,ri

cypranr

1 qar

50 0007

'l qar



UNIVERSITY OF

H

zo

{Jt
AH

xh

4
XyApr4iH

6asxuanaac 6peKur 6snrrgx 40 000 32 000 24 000

l..uyTt4c
09-r n ri

3
t-lynyyn rr,r ri it

,[sox eHrenex AM 25 000 20 000

r 02 Ayraap capbrH
uJaanuH xaBcpanT

15 000

Ne Eyr33rAsxyyx

ToAopxoinonr
y3yyn3nr /

t! l,l H)xlln r33H l,l li
ropon Hsp /
axm6ap

Earaxrr
T9XOpeeMXr
riH x3p, MapK

YH3rrc3 /MgH Tor/

Too,
x3MX03

KoMnaHu
6ycaA

6airyynnara

Vx
cypryyn ririH
6arur, tIJYA-

eiH
cyanaaena

Ooyrxyy4

1
6yx repnuix

MaTepl,lan

EDX
6araxaap
HaIpflara
ToAopxoinox
lHalputaac-
ypaH xYpr3nx
SneMeHTrriH
UJUHXH,]133,

SEM
3y9afiail

SEM.EDS;
TM-1000

'l Aeex 3
xYprn3x

LlSrr
80 000 60 000 40 000

3-aac
AeeuJ qgrl 20 000 10 000 5 000

MrxpoQayx,
yc rooc, 6ycaA
MrlXpOMaTepX
anuH 3ypar
ABANT

TM-1000

1 A99x 5 000 3 000 2 000

25 ur-ggc
ASSrrJXX

1

Ao3x14iH
3y par

3 000 2 000 1000

Mnrpocxon,
6unorynnpaap
3ypar aBanT

NIKON
6ycaa; 1 Ag3x 5 000 3 000 1 000

2
Eyx repnurin
ycHbr ASox

Orop (F -) Mr/n
)(nop (CF)
Mr/n
6poMrA (Br -)
Mr/n
Hrrpar (NO3-)
wln
CynbQar
(SO4-) ur/n
Oocoar (PO4-
) Mr/n
Harp!4 (Na+)
Mf ln
AuuoHr
(NH4+) Mr/n

ton
chromatogra

phv
Dionex2100.

1600

1A3ox 85 000 65 000 45 000

1

I
t1r

4.2 Haros xaMTapcaH X3gpxiH cyAanraaHbt roB



UtyTkl
09-x

nur 02 4yraap capsrx
ryu.IaanbtH xaBcpanT

Kanr (K+)
Mfln
MarHr (Mg+)
Mrln
Kanbqx (Ca+)
MN

Tain6ap:
Earu, cyAnaa'r, opyrHyyA cyAanraaHu ax,,nAaa yp AyHrcg atlr4rnax, spAsM ,Jr,rHx,,nres,x, eryyn3nx'Bnyync3H ToXUOnAOnA AapaarurH cyAanraaHbr axrbrH yHxiH AyHr3eC 20 xyBrliH (%) x.Hrenonr y3yynH3.

4.3 Tpru6ns (Trimble) cyprarr, cyAarraaHbt na6oparopr

UNiVERSITY OF

ACO'rONHC3r

I
o

= o

3
Llynyy, xepc,

uropoo

sio2, Tio2,
Al2O3, Fe2O3,
MnO, MgO,
CaO, Na2O.
K2O, Cr. Co.
Ni, Cu, Zn, Ga.
Rb, Sr, Y, Zr,
Nb, Mo, Ba,
Pb, Th, Br

ZSX Primus
ll Rigaku
WDXRF

1 A3ox 80 000 60 000 40 000

4 Araap Aaxb
TOOCOHr..lop

0.3um 2.Oum
1oum

Met one
Airborne
particle

1 As3x 50 000 30 000 25 000

YH3nra3 /MgH ror/
Eyra:r.qexyyx,

(XsMxhnr,
3yparnan,

rypuunr xlirAox
6araxnr

T6xeepoMxuiH
H3 ira

ToAopxorinonr
y3yynenr /

x3MxrnrxfH Tepon /
axrn6ap

XgMx]{x
H3rx( KoMnaHl YncuH Tscea

Eairyynnara

tUYT!4C-unB
6arur, cyAnaag,

oprraHA

flasep cranepurx
xSMXltrlT.
3yparnan,
6onoecpyynanr
(Ilaaep cxanaep,
farox130

1. ,la3ep cxaHepuH
x0MxuIlT
2. Llsran yyn
6onoecpyynanr 1 qar 200 000 150 000 100 000

1

Na



fr
z

[xyT14
09-x

ur 02 gyraap capurx
ryuJaanbrH xaBcpanT

ACOrOr,lHlll

tTa 121 020 10 1 020 91 020

c=

2

Araapux syprnix
apraap ToM
Macujra6uH 6aip
3yriH 3ypar x!,tix
/Hucrsrt]ryi
H r,tc3x
rex6ep€Mrd
(Phantom 4pro
RTK)

'1. Saip3yiH
3yparfianbrH
yHAscngnlaiH cynxoo
6aitryynax
2. eHApxiH cynxeg
6airyynax
3. AraapuH 3yparnanuH
TENEBT6NT
4. Araapsrx 3yparnanbrH
TaHXX qSrT ToMASrnoeo
TaBlx axun
5. HHcrcr.]ryf Hracax
ToxoopeMxeep 3ypar
aBax
6. AraapbrH 3yprxfH
6onoecpyynanr
7. Xsgpr4FH xoMxlnr,
TOApyynanr
8. Saip syriir 3ypar xrix
/1i500-1:5000/

5

3

GNSS
3yparrlanuH
cynx3oHIf
x3Mx(t1flT
(Trimble,
CHCnav)

1. Eanp3yiH
3yparnanuH
yHAecnsnxiH cynxee
6ahryynax
2. ToruxrraH 6oAonr

1 qor 418 282 398 282

4

1. YncuH oHAp[iH
cynx33H14ri uyraMbtH
xairyy n
2. Xniuan garyynurri
reoAe3,riH cynxg3,
HxBenl,lpAnorHiH
cynx33|it4ri Tsr[!!4TrgH

lQq4onr

1KM 189 674 't69 674

GPS-rrix apraap
ToM MacuJraoHH
6aip 3yfH 3ypar
xrix (Trimble,
CHCnav)

1. Eatrp3yiH
3yparnanuH
yHA3cn3rrriH cynxg3
6ahryy nax
2. eHApr4iH cynx33
6airyynax
3. GPS-ris xsMxrnr,
6onoacpyynanr
4. X3opuiH xaMxHr]r,
roApyynanr
5. 6aip 3yfrH 3ypar xxix
/'l:500-1:5000/

1G 170 768 150 768 140 768

388 282

Hl,lBenIpAn3r
/Axru 4. axnun
sep3r 1-5/
(DSZ3-A32)

159 674
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1
UlvTLl

09-x

4.4 Auxrr ManrMan cyAanraaHbr npoSeccopurx 6ar

4.5 Mera na6oparopu

oxur 02 gyraap capux
TyuJaanuH xaBcpanTt4H

:r-

6

zo

Ila60paroprl
ryp33c
(1. rntel(R)
Core(TM) i5-8400
cPU @ 2.80GHz
2.81 GHz
npoqeccoproi 6
r.lJ{ pxSr
KOMnbloTep

2. Contex
yxaanar caM6ap
3. Wifl
TexeepeMx)

1. Cypranr aoxuox
6airyyflax
2. CeMuHap 6onoH
yyn3anT 3oxr4oH
6airyy nax
3. Xgn3nqyyner 3oxr,roH

6airyynax

l qar 20 000 15 000 10 000

&a Eyr33rA3xyyH

Togopxoinonr
y3yyn3nr /

urrnxnnreexni
Topen H3p /

axun6ap

llJuxxrnree,
rypunnr
xrirgex
6araxi{T

rexepeeuxni
H H3p, Map(

Xeuxrx
H3r)l{

YH3nra3 /MrH.Ter/

KoMnaHu

tlJYTtlC-
niH

6aruJ,
cyNl€ae,

IYVC-uitr
ATNflOM
6l1qHx
6airca

olovraHa

1

XyAprfH
M r,r KpocKo n br H

cy Aantaa

LlynyynrxtrH

A33Xt4A
xyAp14iH 6yp3H
6uqurn3fl

XyAp{nH
Mr,lt(poc(on

1 Aosx 70 000 70 000 70 000

Eanxuanux
AOOXl,lA
xy4puin 6ypsn
6r,rqu rnsn

XyAprfH
Mr,rKpocKon

1 Aoox 70 000 70 000 70 000

XanrAnus
A33Xr,rA
xy4prin 6ypsH
6t'r,{ rrnen

XyApxiH
Mtlt(pocKon

70 000 70 000 70 000

2

LlynyynruiH
MTIKpOCKOnUH

cyAanraa

Hynyynrufix
6ypsx 6ururnen

Onrtax
MnKpoc(on

1A33x 80 000 80 000 80 000

Ne 6yr33rAsxyyH

Togopxoiinonr
y3yyn3nr /

u.l ,,l Hx!rn r33H r,r ri
repen H3p /

axt{n6ap

l,lJr{Hxxflrc3,
TypuxnT
xxirA3x
6araxrI

rexepooMxxiH
H3p, Mapx

X3Mxxx
H3nl(

YHonr3s /M9H.Tor/

KoMnaHu
r.lrylt4c-

l.iH 6arur,
cyanaaq,

rYYC-iafiH
aunroM
6xqnx
6aIl.aa

opvraHtr

l

UN

A901CNH33l

1 A33x



tx
09-x

JEOL SEM.
EDS IT-5OO

xu 02 4yraap capurx
ryuraanuH xaBcp€rnT

Cnerrp axa-nna,
q3rc3p l Aasx 80,000 60,000 40,0 00

Eyx repnraix
opratux 6yc
MaTepxan

4.6 l-eo$u:urrix cypranr yinABspnsn, cyAanraaHbt reB

o
n
6;

zo

490'roNHClI

2

SneMeHTuiH
syparnan
(coHrocoH 1

Tan6aiA)

JEOL SEM.
EDS IT-5OO

160,000 120,000 80,000

3

SEM oypruIn
6gnren:
Kap6oxoop
6ypsx

Auro coater 1 Aoox 25,000 25,000 25,000

4

flssx 6ypsnr
SEM sypruiH
6anrrsn:
L{araaH anraap
6ypsx

Auto fine
coater 1A33x 40,000 40,000

5 SEM. BSE
3ypar

JEOL SEM.
EDS IT.5OO

3 3ypar 20,000 20,000 20,000

6 Crepeo
Ml,rKpocKon

SMZSOON,
Nikon 3 3ypar 20,000 20,000 20,000

7 LVl OON POL,
Nikon 3 3ypar 20,000 20.000 20.000

I

Mr,iKpoSoro
3ypar

Onrxx
MXKpOC(On.r
NIS BR analysis
software

LVl OON POL,
Nikon

Timelapse
'l 3yp

100,000 100,000 100.000

I KaroAonyM11Hec-
qeHq 3ypar

Chroma CL
JEOL SEM-

EDS IT-5OO +
CL

'I 3ypar 100.000 100,000 100,000

10 CTepeo
M14r(pocKon

SMZSOON,
Nikon 1 qar 60,000 60.000 60,000

11

M14Kpocxon
rYp33C Onrux

MTIXpOCKOn

LVl OON POL,
Nikon

'1 qar 100.000 100,000

NA flapauerp Saraxxsr uapx

Xeuxnx H3rx (uJxpxar)

HorxlriH yHo
(rorper)
(>200u.r)

Horxt4fH yH3
(rorper)

(200ru<...> 1000ur)

Herxu&H yne
(rerper)

(10001u<)

1
Copoxsox ue4pex

qaABap
MPP- EM2S+ The Mutti-

Parameter Probe 10 000 7500 5000

1

UN]VERSITY CF

.*$

.1
:l-

'l A33x

40.000

100.000



3

o
=

400'10NH331

T

45
;l-

4
H

2(,

UIYIVlC-n
09-srra

02 4yraap capurx
aflbrH xaBcpanT

5000Hn rr

4.7 Fpyxrurx uexaxuxrix na6oparopH

2 Rock density testing
equjpment MH-6002 7500

3
l-laxlrn raa x
3CepryYq3n

SCIP Samplecore lP
Tester 10 000 7500 5000

4 LlaxrnraaH
TyfnLUrapan

SCIP Samplecore lP
Tester 10 000 7500 5000

MPP- EM2S+ The Mutti-
Parameter Probe 10 000 7500 5000

Ne 6yr3srA3xyyH
To,qopxoinonr y3yyn3nr /
rrxHxxnr3sHxi Tepen H3p /

axtar6ap

Xguxnx
H3r,(

YH3 rapr+

Kounaxn
I.UYTHC-xiH

6arur, cyAnaa,r,
oloyrasA

1. Yn xepcHui Qu3ut( tuuHxrunzae

1 1
Yn xepcxufi

A99X

3ncgn 6a rou xeMxAscr yn
xepcHraf Qra3xk UJ14Hx[nr9g
/MNS-urn craHAapruH Aaryy/

IJJ 15 000

Yn xepcHrai
A33)l(

Sncgn 6a rou xoMxAscr yn
xopcHIi Ox3xK rrjr,,tHxunr33
/ASTM-srx HAA

uJ 40 000 20 000

1.3
Yn xepcHHi

ao3x

llJaaapnar yn xepcHui (Fn3lt(
uJt,rHxmr3e /MNS-btH
craHAaprbrH Aaryy/

LLl 40 000 20 000

1.4
Yn xepcHrtf

a30x

ulaeapnar yn xepcH14i (pr3flK
u!aHxtan13o /ASTM-btH
cTa H

iJJ 25 000

2. MNS cmaudapmau daeyy yn xepcuu $u3u,( utunnuneoo

2.1
Yn xepcHni

A33)l(

3ncgx 6onox roM x3MxA3cr yn
xepcHr,,rri L!l,rpxorr{iH

Qyllenaoxyyx
tJJ 10 000 5 000

2.2
Yfl xepcHr,,ri

A39X
U.laBapnar yn xopcHt4ri
u.l t1 3t-t4 14 H 3 H

tu 18 000 I000

2.3
Yn xopcHEi

a33X ul 7 000 3 000

24 Yn xepcHxf
A03X

Yn xepcilli gpAcxriH HBrr 6a
ILBIFH xr4H roAopxoinox I.JJ 10 000 5 000

Yn xopcrui
a93)(

Qee4er yn xepcHHi Hxin6op
.{}iir roAopxoinox U.l 10 000 5 000

10 000

l-.laxlin raa H

AaMXyynax
qarqBap

30 000

1.2

s0 000

Yn xopcH[i 6ai?nai,H ,!,ni,t
roAopxoinox



LxyTklc-
09-sri

02 gyraap capuH
aanbrH xaBcpanT

3 000
z_o

Yn xepctr,ri
A03X

Yn xepcHlti 6airanxfH Herr
6yoy eaenxyyt xnn IU 6 000

ox

l9O'1ONrt33r

I

axl,/,

NH

o
=

2.7
Yn xepcHHi

A33X
Yn xepcHr4ri yAH HanapxaiF.

uf /,nox LLt 20 000 10 000
Yn xopcHxfr

Asex EH noxT

3ncaH yfl xopcHxi HypanbtH
Llt 16 000 8 000

29 Yn xepcxui
A33X

Sncsir yn xopcHt4ri yc
nonrxfr HnoxH

Llt 25 000 '12 000

3. ASTM cmaHdapmux daeyy yn xepcnui eusux utarHxuneeo

JI Yn xepcrul
433X

3ncer 6onon rou x3Mx4ocr yn
xepcHui LUHpxoruiH

H

uJ 18 000 I000

3.2
Yn xepcxui

A30x Hul x9rHuH
lllaBapnar yn x6pcHr,li

U.J 30 000 15 000
Yn xopcHri

A33X
Yn xopcnri 6afiranxiH ,{nir

xoinox U.i 16 000 5 000

3.4
Yn xepcxufr

A3ex
Yn xopcHrati 3pAcl4iH HqrI 6a

BufH xuH ox t.U 12 000 6 000

Yn xepcHr4i
A33X

Yn xopcHxi 6,aitany.i.i HAr|
6ytoy sssnxyyH xr.rx
roAopxoinox

r.lJ 12 000 6 000

36 Yn xepcHr4i
AAsX

Yn xepcnufi yFH HanapxaiH
t1f inox LU 45 000 20 000

yn xepcHu MexaHuK auat KunaeeHui HoameecaH yHe4.

41 Yn xepcHral
A39X 1 rypuJxnr 1 '10 000 50 000

4.2 Yn xepcnui
A03X

Yn xopcnui xau uaxanrtri
rypwhnr 12 MypyiH apraap
P=6.0 Kr/cM2

1 rypuunr 170 000 70 000

4.3 Yn xepcHr,li
A33X

Yn xepcxni rypeax rsxxnerr,litr
aqaannbrH )nnr 1 rypur4nr 350 000 1 70 000

4.4 Yn xepcxnr.r
A33)l(

Yn xepcurai LUfi nxoacr,triH
t4nT

'l rypuJlnr 99 000

4.5 Yn xepcHxi
A33x

Yn xepcHr4f qen€6T xeenr
I,lnox 1 rypuxnr 33 000 15 000

4.6 Yn xepcHr,4li

a33X
Yn xepcxni xarcanr, aruJ!{rr

ox 1 rypuJr4fir 28 000 14 000

4.7 Yn xepcxui
A3eX

Yn x6pcHxfr HarrpyynanruH
1 rypurnr s2 000 25 000

48 Yn xepcH14i

A33x

Yn xepcHr,,ri aeaa AaaLlbtH
xapbqaa roAopxoinox rypL!rnr
/CBRY

l rypuJ[nr 85 000 40 000

_1

UNIVERSITY OF

zo

Yn xopcnui xaM uJaxanrbtH
rypuJhnr /1 MypyiH apraap
P=6.0 KrlcM2 xvproflx aqaanana

xvpTSnx aqaanana

45 000

rypuJxnr /npofioD/
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24 02 gyraap capsrx
anuH xaBcpanT
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H N45
z

I

ACOl0NHC3I

4.8 Faspsrx roc, 6yrser4sxyyxrfi cypranT cyAarraaHbt p1{

Na Syreer4sxyyx Yryynanr YH3 /rerper/
1 FaepuH roc Ycxur a ynta

H, rr
anAnata 10 000

qapqax xaM 5 000
2 Aero6eHgrH Hqrr 12 000

HaipnarHH 6yr3Ll 25 000
10 000

Ycrsr aryynra 10 000
3 OnroqHsr rynru HFrI 12 000

HaipnarbrH 6wgq 25 000
10 000

Ycxur aryynra 10 000
4 lrsenu rynur HrrI 12 000

Ycxu aryynra 5 000
3yypan4nara '10 000
flen yycrsx xem 15 000
Synrnraprax xeu 5 000
l"lapqax xsu 5 000

Eyx repnuiH roc Hsrr 12 000
YcHbr aryynra 5 000
3yypan4nara 10 000
,Qen yycrex xsu 15 000
l-{apqax xerr,t 5 000

Na [.tlxHxn3rA3x
6yrssr4sxyytr ToAopxoinox y3yy'l3rrryyA

Coplrnr
rypun Trbrlr

apraenafl

Copnm
rypurxrTrbr

H

YH3

Hxir yH3

,1

KoA-CE 0001
noprnaH.q qeMeHT

1 6apbqanAax xyraqaa

MNS 976-2008

22 000

135 000

7 nyxtarnant 6 000
3. x3Br4iH erreponr
4. 33nsxyyHr,lri xurA 6yc oepqnenr 16 000
5. uraxanrHH 6ar 63xxiH xg3raap 20 500
6. Fynsainrsrx 6ar 63xr4iH xe3raap 20 500
7 . HAt-l 25 000

KoA-GU 0002
fenrrgHe

l.xsBr.riH oTfepanr MNS 317$
2002

25 000
126 000ZoapbqanAax xyraqaa 22 000

UNIvERSITY OF

Tae. [apxax-Yyn aiMar Aaxb TexHonorxiH Gypryynu

5.1 Eapnnrutx MarepranbtH copxrrr tutrHxxnr33Hni t4TrgMxn3rAcgH na60paropx

15 000
12 000

Mexaxux xonsq

MexaHxK xonbll

25 000



LXyT14

09-n

A90'toNHStl

$

z.
o
= o

br 02 Ayraap capHH
TylrJaanbtH xaBcpanT

81 000

-6ooo
4. uJaxanTblH 6ar 6sxrix xs 20 500

n3aiflTbrH 6ar 63xxiH xn3raa5 20 500
6.33n0 uu T3n3nT 14 000

lllIHT33nT7 10 000
8 acraacax rnrr 8 000
'1. ryHax ryraqaa, rop yexriH
TEM 34 000

2, uJoxoiH ftr4parux vrir, COz
30 000

3. HyHTar uJoxoiH Hyxrarnanrslx
3 f 8 000
4 uJoxoriH naruJMbtH rapq. Ayryy
UJATCAH

xocruiH xoMxoor xoInox
20 000

5. uJoxo[H r4A3Bxt4xun 40 000

3

KoA-BL 0003
Saplrnrux 6onox
TexHonorl,tiH
xgp3rqasHt4ti uJoxori

6. naruuun V-xui Hgrr, ltA3Bxr.tr

MNS 1186-S1

18 000

150 000

1.qt4irnor 6 000
10 000

3. 6yxsn r-ua HA 5 000
4.Toocopxor 6a ulaBapflar xonbqbtH
x0Mx33 10 000

5. HFn
6. acracaH utiH t u taatl 10 000

H7.w 10 000
8. 3ncsx4 aryynar4ax uexneruix

naMxa 4 000

4

Koa-Sa 0004
6aptanra
6ariryynaMxxiH
axunA x3p3rnox
3nc

raHux xonbqHlI

MNS 2916-
2014

10 000

75 000

1. q[tirn3r 6 000
2. looc, uasa nar xonbL.lbtH x3Mx33 10 000
3. acracaH yexiH uA Hql-f

14 000

5. 6yrpaMTrati vaxap xr,rnrrfii
18 000

6. H[Mr3H ,l x3c3r 8 000
7. uu lH 7 000

uluHr33rlTo
5 000

5

10 uia B

MNS 2998-
2009

5 000
10 000

Hl4ti x3n63n33n2 x3M)l(33, 5 000
Il.t14H13SnT3 18 000

n3aiTHH 6ar 63x uhAl4
6

KoA-CP 0007
6eroH 6onoH
6eroHoH
6yraargsxyyx,
6eroH copbq, 6eroH
rynAMai, cBraH 3aM
Tan6aiH xaBTaH

5.6erox copbqHH lrtaxanrbrx 6ar 6ex

MNS EN
206:2O'17

MNS 6054-
2009

MNS 1272-99
MNS 2370-

2003
24 000

3L

3.HyHTarnanrb,tH xouxsg :

x3M)(33

uroxolH
V-Hui eepqnonr

2. yc rutaHresnr

10 000

8 000
4. uJlpx3rlrriH AyHAax Hrrr 6a
cYBSpXSr)l(XnT

xopfoAon

8. Hrrr 8 000

KoA-GCs 0005
EapliflruH axxn
xopsrnsx xaipra,
6ap$nra
6airyynaMxlaiH
axltna x3p3rn9x
Aai.$a

89 000

1 .AyHAax HerI

24 000
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UtyTklc
09-xrra

u 02 gyraap capurx
aflbrH xaBcpanT

8
Koa-CO 00oo
EeroH 3yypMar Eetox xonqux Hariprara rofioox

MNS 1 17G
2009

MNS 't272-99
420 000 420 000

9
KoA S&G 0004
3nc xaipraxur
xont,'Mor

KoA-LA 0008
Cxiprror 6eroH
6yrcoq 6a
sAnSXYYH

'nc 
l4l MNS 2916-

2014
MNS 2998-

2009

75000

164 000xai.qa l5l 89000

10

l.qxrirn3r

MNS 1521-86

6 000

'l 12 000

2 x3M)K33, i xsn6anssn 5 000
3. Hcrr 25 000
4 X H9TT 32 000

L!14Hr33nT 20 000
6. uaxanrulH 6ar 6 oxul,H x',3raa 24 000

'11

KoA-CB 0009
eHranreoHlai
xepaMlaK Toocro 6a
rynAMari

l.ToocroHbl x38 raxHnr /3y3aaH, ypr,
Hl

MNS 983-80
MNS 982-80

5000

1 15 000

20000
3 HAaX HgrT 10000
4. uaxanrHH 6ar 63x

n3ainTbtH 6ar 63x

12

KoA-Pb 0010
Uapyyq roocro MNS 983-80

r\4NS 982-80

10000

1 15 000

2. uJaxanrHH 6ar 6gxr,tiH xg3raa 40000
3 n3ainrbrH 6ar 6oxxftH xF3raa 40000
4 c UJl,'!Hr33nT 20000
5. ToocroHu xsa raxrnr /3y3aaH, ypr,

rgH/ 5000

13

l.uJaBpbrH ToM ujt4 pxgrr3i xon bLl

MNS 517+
2002

16000

143 000

Hana H TOO 2 5000
xliH 3oxl4croi quir 16000

4. uaraacaH 3arBapdH epeHxhi
aruhnT 20000
5. uaraacaH 3arBa H UJTHTS3NT 18000
6. uaxantsrx 6aT 6oxliH xs3raa 24000
7 H 6ar 63xHriH xg3raa 24000

14

KoA-CM 0012
6erox xonrq
/6apranrHH ran6ai
43sp/

1. xeAenreoHT qaHap

t\4NS 1 170-
2009

30000

137 000

2. 6erox xonuqux rellne 12000
3. uJaxanruH 6ar 6ox 30000
4 HNTT 15000
5 araap nanT 50000

KoA-LA 0013
l-anr yynux
uaapra, xeHr6H
AYYprsrl

KepaM3t4T xaipra
3nc

Xeocer nepnurrit
3nc Aahpra

H9TT

MNS 3707-84

18000

1 12 000

2. acraacHH Hsrr 16000
3 trxpx3r xoopoHAblH xoopoHAbtH
3ai 12000
4 t!t4Hl'33nT 16000
5. qunl,HApriH 6ar 6ex 30000

1 0000
7. x3n6opr,triH tarrcnqyyp

'10000

'16 KoA- ThC 0014 6yx repnt'liH 6apxnrHH Marep[an,
xrlriq sAn3nuriH AynaaH

MNS 3,142-
2002

'125 000

2. yc ruxHr3anr

40 000
40 000

'1. AyHAax HFl-r

KoA-BG 0011
Toocro
yinAB3pn3x34
x3p3rn3rA3x uJaBap

3. xsenent4rix

15

1.u:rpxemrix 4yx4ax

6. uJ14px3rngnufiH 6ypsnasxwx

125 000
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AaMxyyfl anrHH xrr3nqyypxfi r
ToAopxoinox

MNS 4775-
1999

17

6apunrun 6yrseq
3AngxYYH

KoA- CTH 0015
repnuriH Mareprian 6fr3oq[iH

6ar 6oxxir yn oBAox "JSCE-GS04-
5Yx

'1999" 6araxaa t1
MNS 5s81-

2005 25 000 25 000

Koa- FRO 0020
XyriT3H r3csopn3nr
llq[K,'l

MNS'1918-85 12 000

19

KoA- MB 0018
EaplrnrHH axxnA
xsp3rnox xyypati
xonbq /qaByy,
3aMacxa/

Eapaffia 6aitryy naMxu H raaHa,
AOrOp xaHaHA AynaanrbrH,
oHrenroeHxi, 6yca,q Mareplanbrr
cyypu 6onoH exrex yeA Haax

MNS 6424-
2013 210 000 210 000

20

KoA- EPS 0016
Eapl1nrblH AynaaH
rycraapnax
Mareplran /3pAoc
xoBeH, x60coH
nonIcTupon
Aynaanarc -rai.
onoH Yer r6MOp
xaBrrainx (PS,
EPS)

MNS IOS
29765,29768,
29465,29466,

29468:2010

185 000 185 000

l.ruxpx3rngnxfr H oyp3nA3xyyH 15000

xt4 HrTa caH l4t4H 33n

3.400Krc/cM2 aqaanan Aop
20000

x3rxInTxtir unox4 10000
5.6rryMrai SpAoc HyHTrxfiH xonbquH

35000

Macc /9.4. 9.5/33n
7 .6v,ryM 6afiaaMxriH y3yyngflrrir

30000
8.,{H irnor 14frox 6000

KoA- ACo 00'17
AcQanuro6erox
xonbq Aaxb
apAcxiH HyHrar

oinoxa naflTur ToAO

9.ycaHA yycaMrrari xsr4nyy4nix

MNS 2795-
2002

MNS 4904-
1:2000

15 000

UtyTt4c-
09-xnfi

H 02 Ayraap capuH
u.raar]brH xaBcpanT

21

5.2 Ax axyi, yin,{rrra3T3i xor6ooroi yini{rnrs3

Ne Yinqnnrsexli H3p ropon Xeuxrx nsrx T6n6ep /rorper/
1 (oHTeHT 6onrr3x 6ai naxB IUT 3ruJt4
2 Cno gaan auuTnacxst ren6e IX H 3 000
3 6axana MarucT H TorcenrHiH cHbr nB KAT LlJt4 5 000
4 btH 3aan aurrnacHblfl 6onox qar 40 000
5 AHTx raHX M a[![TnacHbi re.r] r 15 000
6 nTao

1 c 5 000
7 x3BnSrlnnorre 4 000
8 NUAH a u..t MAUHH TAB nax 5 000
9 br 6ali xoHox 20 000

10 c au[rnacaHo H MXH3T. Xanbr oat4 Hbl r4HTe l xHn 30 000

18 5yx ropnraix 6apt4nrblH Marepuan 12 000

l.xaBTalinif HHopMan cyxinrsrn 6a
6sx
2.copsqun uJyraMaH x3Mxo3
3.gynaax rycraapnax MarepIanbtH
H9TT

2.HAn 18000

xeenrurir roAopxorinox
6.copsqux 22000

171 000

80 000

'1 xvv.aac
oBon 1 e.qeo

'l eaep
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Ne Axnsrx aryynra Xsuxlx xgrx
1 HltMexa l{ 6onoec NAJ.|T exa nH TOt(pyy (a HA uJMAph Hlnpbcyy

1 1 Onrot merann Mauur/qar 30 0001.? Xraiq[ frH H rtlI,IT TAH I\4auJI H/qar 40 00013 XaraacaH ras 6onox nepx Maurx/qar 70 0001.4 [.lJu psr,a
Maunx/qar 50 000

Mexaxnx 6onoscpyynanr /MexaHrI Spe3epxiH c
2. yypb MauxH/

2.1 Onrot uerann
Mau:rx/qar 30 000

2.2 uX V HVq uT fa Hpcre peN
MauJ!4Hlqar

Mau:rxlqar 70 00024
Xaraacas raH OofloH Hepx
UJxpoM

Mau.iIH/qar
Mexaxrx 6onoscpyynanr /eHronre6HHi cyypb MauJxH/

3.1 Osrer ueran Maunx/qar
Xuiql,liH H NUT TAH Maurn/qar 46 000JJ XaraacaH raH 6onoH Hepx Maulrx/qar 76 0003.4 lJJupora

Maulux/qar 56 000
sn, uarepran 6onoec nanT4 CNC MaluhH yinAB3

4.1 AKepanaKI
Mau:urlqar 20 0004.2 UInnoliA Maurr/qar 20 0004.3 MoA

16 000Mau:uxlqar
pb Mau]{H5, XopeeAex

5.1 Oxrot uerann
Cu^2 100052 NTT TAHXraiquiH H
CM^2 1 600
Cu^2 3 0005.4

XaraacaH raH 6onoH Hepx
llJrpsu

CM^2
3eeneH uareptal /MoA nnacrl,|K r.M/ vM" 2 600

b b MaulrHCNC ro{apxiH cyy
6.1 6xror ueran Mau:rxlqar 40 0006.2 TT TAHXuiquia HYYpcr6 Maunx/qar 50 0006.3 XaraacaH raH 6onoH Hepx MauJi,lH/qar 80 0006.4 U.Jupsn

Maurn/qar 60 000
b Mau11H7 CNC Ope3eprin

3ypraa. MexaxraK r3oBpriH cypryynb

6.1 Maurrx yinAB3pI3IxliH xHHoBaqblH reB

UNIVERSITY OF

Yrgnrga

40 000

50 000
3.

53

36 000

2 000
5.5
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Mau:rxlqar
Xliquf H Hyypcr6perYl1T raH Maurri/qar 50 000
XaraacaH rax 6onox x Mauux/rtar 80 000

7.4 [.lJ u psr.r Mauna/qar 60 000
8. cCN T3H5 3xn rT Hn utMA na pxpe3e Hphcyy

81 eHrer Merair MauJxH/qar 40 000
8.2 MauuH/qar 50 000
8.3

XuiqxiH Hyypcreperqxr raH
XaraacaH rax 6onoH xe MaLuru/qar 80 000

84 [.lJrpsru Maulun/qar 60 000
Fap xeuxnnrrix 6araxaaI p x3Mx].lx

9.1 EpAlaiH xsMxrnr Xguxunrrix roo 10 000
Q') TeBerrgi x3Mxr4nr XsuxmtHiH roo 16 000

'10.1

10. CNC x3MxrnrrfH 6araxaap xoMxrx
E ,tHH XSM)I(UNT Xeuxrntuis roo 20 000102 ToB6rrof x3Mx!4nr 30 000XoMxfinrfiiH roo

11. AxnbtH 3ypar raprax
11 .1 EpAlriH xxiqHiH 3ypar rurlpxSr 25 000
11 .2 HAax xuil-ll4iH 3 par

tJJ I,I 35 000
11.3 TeBorroF xl,,lFLlhiH par lrJxpx9r 45 000

tuyTrlc 02 gyraap capurn
09-Hr,ri aIUH XaBCpanT

7.1 Orirer uetann 40 000

Tain6ap:
AxnHH xenc, 3opox 6arax, uaxlnraaH,Toc roconrooHbt 3apAan opcoH. MarepuanuH 3apAan opooryr 6onHo

6,2 Merannyprr, A3BuJrnr3T TexHonorlriH cyAarraaHbt reB

Nt YIn,{rnr33Hri
H3p 3oprynanr Ten6ep

Ax FI t4xAA xaA0ax H HV rTIHA qap ry TOAOpxoFnox 21 5601
XapbqaHryi
qt4i,tl HAtr X n33H BCaa H Hi H V qVT nV TA33)KH oxTOAO pxorin 22 440

PeHTreH ryraHU ArOpaKqIiH uJ,lHxunreo 50 000
n3nT xu3nT3YY A V,Xraprax YTH 30 000

2 XRD uixHxxnra3
rlaHapbrH ruxHxunr33 xxix

SPS 6onoacpyynanr xrrix, yp AyHr 6\IroH erox 30 000
SPS 6onoecpyyn anr xtAhx 15 000

3 SPS uuHxlanrog

Texxonoruit rypuJanr xhi,tx 10 000
Xopronxnox rypLuunr 100 000
UJaraax rypu.runr 200 000

4
T6Mp11riH

xYApxiH
6onoecpyynarr Axruxpyynax rypurnr 200 000

5 3d cxarixep Cxaixep4aa4 q3ryYA raprax 30 000

il.4

t.3

Oa3brH TooH

20 000
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09-xr,r

3D sareap raprax (xfixur 34 aHr!4)

3eenex y nqun?33

ror 02 4yraap capur
ryuJaanbtH xaBcpanT

150 000-200 000

z.o
E zog_

3D sareap raprax (roM oA aHrx) 200 000-500 000
aH hXn u TAapn rrloxTOAopxo

VMexaH ( Ll.l HX,1 rla aH bt l-l n3nTp oTOA pxotinox
fioroog 6yrt.lHliH L!t4Hxunr33 x14ix

b
MaTepnanbtH

r.!uHx qaHapHH

cy Aantaa
t4 nLl tt4 H o6on HnaflTbt TANvBcpy pLrJry

MCT3Iu-Hxf reBxrH
yHgflr3oroi xxturo3p

TaH xarnax
25 000

llJrapoM xaiflax 22 000
3cnfH xafinul xainax 25 000

XexroHqaraaHU xainuJ xainax 15 000
ac UU m Arc m It F rnu acen9 50 000

High-frequen
furnace

ting vacuum meltingcy induction hea
50 000

Chamber Furnace 45 000

7
Xainyynax

3yyxHbt
a[!IrnanT

P la an te Iba mtI J n chma Iry nes 15 000
TXuxu co XO xpbq p0eAe

7 500
l\,1 eTa norn V, H r.ul,1 SXrnpaQu 3T3 AH V co 6snrroxLlpb 11 500

RX D r1J Htn nXH t'l iu co T3X6gnrpbq 8 000
SE TUHM T33HH)l(Xn nt1 co 6ontrsxp r-l

8
Cy4anraaxur
4esx 6anrrsn

tXa rIax tl Trt Hrypul ,q33x 20 000

Na 3oBnex
yinqHnr3gHHi H3p 3oprynanr Ten6ep Taxn6ap

1

YinAE3pyyArriH
TexHonorllA YH3nr33

xufx
TyxarH reHAepriH

YHanr39130p

Xyynai{ Aaryy
oairyy nnaryy A

reHAep 3apnaAar

2

Sairyynnarun
TexHonoru
syrlupyynonr|,triH
cyAanraaHbt axnyyA

YinABspyyAHriH
3axuanlaap

TyxafH axnbtH
YH3n133r03p

SairyynnarsrH
6atancaH

YH3n133rc3p

3 T33Y 6onoBcpyynax YrinABap (oMnaHIiH
T33Y 6onoBcpyynax

TyxaiH
6airyynnarsln

3axIanraT
YHsnrSo13ep

lJJlaHxsoquiH rer6ep
opyynaxryfr rootlHo.

il -$n

J
:I
l.

8 000
6snrrgx

Texxonorrix yxenrss
xr,,rtix axoyyA
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TypurnrbtH xop

6eroH copbqbtH 6ar 6axrfir ro4opxoinox

'15a. TaHr{f H xaryynrur ro4opxorinoi

156. faHrraiH AorooA 6\.rqxir xapyyncaH 3ypar aBanr xxfx
AynaaH MoApsre (aMepaap rypuunr xl,lix (3ypar aBax)

16
(6onoBcpyynanr xIrix)

17
(6onoBcpyynanr)

oHbt 02 Ayraap capbtH
p ryuJaanHH xaBcparrr

15

_+

fl
v1

gr

UNIVERSITY OF
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Xer,txnx
H3rX YHo /rorpor/

1 l y Aaa 12 000
2 ToocroHbt uJaxanrbln 6ar 6sxrrir ro4opxolnox

Toocrotsr rynsainrsru 6ar 6sxlair roAopxofnox

4 tx ,rp3MHrri 6ar 6oxIf H xcaraapur roAopxoinox

5 lJJrpsraruri ryn3ainrbtH 6ar 63x IriH xr3raap roAopxoinox

6 Mo4rsr uaxanrurx 6ar xs3raapbtr 2 3 qurn3nA ToAopxoinox

7a fa l-l ft4 u H 6ar 6sx xapbLla H ry i vpTcanT
H a vcanTb r 14nox
76 f afiuh{ cyHTanrbtH
Hapuicaflrbtr BI4AEO 3

6ar 6ox, xapsqaHryi yprcanr,
KCTEH3OMETP - o3p roAopxoinox

7
7B fa H r11V l-l cy H ranT bl H 6ar 6sx xapbqa H ryn vpTcanr

hcanH apv, Tbt f IIA3E P 3KCTE H 3oM ETP 33 p TOAO pxoin ox

8 TaHruiH xapuMxafH MoAyfl14yAUr roAopxoinox (E, v)

l yAaa 12 000

l ygaa 9 000-12 000

l y Aaa 9 000-12 000

l y Aaa 12 000

l yAaa 13 000

l yAaa 25 000-30 000

l yAaa 45 000-50 000

l yAaa 45 000-50 000

l yAaa 12 000

9 Mogtu qyypanrstH 6ar 6exraiH xe3raap ToAopxoinox 'l YAaa 9 000

10 faHtvitH MyuJrxpanrHH 6ar 63x, TauJHflTbtH MoAynb roAopxornox l yAaa 13 000
11

12

13

AaMHyypbtH xyqAgn, x38 raxhnrblr roAopxorinox

XVt LU ry,'l3a V nT H t A3n x3 E] raxt4flTbl r TOAopxo !1nox

TeBIraH 6tauJ uJaxanrblH xyv4en ro4opxoranox

l yAaa 12 000

l yAaa 12 000

l y Aaa
14 faaruiH 3yypaMrrar qaHapbtr ro,qopxoinox l yAaa 7 500

l yAaa '10 000

6 500

l yAaa

(aLUl,,lrnacaH xyraqaa)
l yAaa 20 000-30 000

30 MxHyr 5 000
train gauge (cyypmyyflanr) l yAaa 15 000

l yAaa s 000

l yAaa

l yAaa 30 000
(AyrH3nr raprax)

6.3 MarepranutH 3c3pryyqnrliH na60paropr,r

Na

cyHranTbrH

12 000

l y naa

5 000

(xgMxxnr xIix)

20 000
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6.4 MeranbtH copxnr, ryputxnr, sp.q3M utxHxltrtrssxri res

Axnsrr aryynra

1.'l

1.2

1.5 Xuurtix u.tr.rxxunroaHr4i copbll oonrrox

lljnxxrnra: xrrix 6a copsqstr rypu11

nur 02 gyraap capulx
TyuaanblH xaBcpanT

2

2.1

x

A. XoBxilH reMneparypr AIarpaMM 6x.rrnryir33p copbqbtr
racpanr Aosp rypuux /50 xH xypren/

5. X3B}lFH reMneparypr Ar4arpaMM 6uvrnryirsep copuqurr
racpanr A3sp rypurx /51-100 KH xypr3n/

2.2
A.XoBuraH reMneparypr At,larpaMM 6r,{n3rrsfr r33p copbqbtr
racpanr As3p rypuJfix /50 KH xyprsn/

Na Xsuxrx
H3r)t(

YH3nro3
Iterperl

1

Aoox33c copbq 6gnrrax

(tlllHxxnrgoHui copbtlHr rsMAernax orronx aBax, raAHa
Tanbrr 3ynr3x eHreneH xoep y3yypr,lir Hb rsruJrsH xepeeAex)

A.MeranbrH urHxl{nrS3

1 copbq 24 000

3 copsq
3 copsq
3 copsq
3 coprq
3 copsq
3 copsq

24 000
33 000
42 000
51 000
72 000
36 000

acpanr 43op uJantax copbq 63nrr3x
A. 6 ura xyprsn 3y3aaH xaBTrai copbl.I
6. 10 MM xyprgn 3y3aaH xaBrrari copbLl
B '14 MM xypron 3y3aaH xaBrrai copbq
f. 24MM xyprea 3y3aaH xaBrraf copbr.l

A. 32uu xypr3n 3y3aaH xaBrrai copbr.l
E 6eoperxui reuep

nanr A93p uJanrax copbq 63nrrcx
A 6 MM xypran 3y3aaH
6 10 r.rr.r xypron 3y3aaH
B. 14 MM xyprsn 3y3aaH
f. 24 MM xypr3n 3y3aaH

A. 32 MM xypTofl sy3aaH

Hyrapanr,xaBTrah

T

3 copeq
3 copuq
3 copurl
3 copsq
3 copsq

8 000
12 000
14 000
16 000
22 000

13

x 3yHraapanr A33p ulanrax copbrl 63nrr3x
A. 'l2MM xypr3n 3y3aaH
6. 20 MM xypr3n 3y3aaH
B. 30 ur,.,l xyprsn 3y3aaH
f. 45 MM xypr3n 3y3aaH

l-loxrnrur

3 copsq
3 copuq
3 copsq
3 copbLl

44 000
48 000
52 000
60 000

H lUrHxrnrc3Hxi copuq 6anrrex
A. Ila6oparopraiH HexqenA MaKpo copbt.l
6. Ila6oparopr,tiH HoxqenA Mx

Meranorpa+ri

Kpo copbq
3 copuq
3 copsq

20 000
32 000

1 copsq 10 000

3 copuq
64000

96000

3 copsq
68000

99000

1 .4.
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M14xpo uJnuO 63nrr3x , Ooro 3ypar aB.l 6enrrsx, ur,rxpo
6yrqriri u.rr,tHxrnro3 xt4ix, AyrHgnr raprax, 614,llr 6apIMT
6yp4yynox

A.Onrux qaqapranrbtH cneKTpoMerp 6araxaap xap 6onoH
eHrer Meran, xainuJniH xr4MxiH Haipnara roAopxofnox

6. Xurvrufrx Hafpnara,qg3p yHAocnoH Mapx rorToox

xur 02 4yraap capurx
TyuraanbtH xaBcpanT

2.12

TaHruiH xr4MririH Haipnara roAopxoinox

A. HyypcroperyriH xgMxso

5. Ooc$opbtH xoMxoo

B. L{axrypun xeuxes

F. Mapratquix xsuxes

A. Xyxpt4iH xoMxgo

E Xpousrx xeuxao

H TeMneparypr ArlarpaMt! 6x,lnsrrof rgop copbLlblr
racpanr A3op rypurx /5.1-100 xH

HAep reMneparypr AxarpaMM 6rvunrryrlrssp copsqurr
TacpanT A33p Typtuxx

6. XsBrai

xyprsn/
e

3 copbq 63000

2.4 HAep reMneparyprAIarpaMM 6r4,{xnrroirs3p copbLlHr
flT A33 pr.J.Jr,rxTac

e
3 copbLl 77000

Copuqur Hyrananr, xaBrrafnanr A3op rypuJr,,tx 3 copsrt 30000

26 3 copor..l
30000

40000

,7

Copuqurr qoxunrsrH 3yHraapanr Ao3p rypurx
A. Tacanraanor reMneparypr
6. Xacax reMneparypr /0-400C/

A. naooparopu14H H6xtlonA xa\yfft^ir 3 q3rr xoMxr4x
5. 3eeBpriH xaryynar x3Mxxrqoop 3 qsrr xoMxrx

3 copbq

3 copeq

24000

28000

2.8 HbrH 3y3aaH ryn3ainrbrr roAopxoinoxXa 3 copurl 24000

1 copbr..l 18000

210

A aHrxA HapniBqnanrai xoMxl4nr xuix

Maxpo Lunx(p 63nrrex, eoro
6yrqnrix urxxrnroo xr,tix, Ay
6yp4yynsx

3ypar aBq 63nrr3H, MaKpo
rHgnr raprax, 6uvur 6apumtsrr

3

/l.lJupsecnni xon6onr/

'1 e4 axrr

120000

130000.

/160000Y

? 11 'l s4 anrr
130000

150000"

1 copbq

l copbrl

90000

120000

1 3neMeHT

1 eneMeHT

1 gneMeHT

1 enemext

1 gneuexr

l sneMeHT

1 3neMeHT

98000

84000

36000

32000

20000

28000

44000i E Monra64ea Baxa4u. Tlrraxur xsruxoe

2.13

2.9
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l oneuexr 30000

CraHrnr enerrpoH MuxpocxonbtH LrJ14Hxtanr3o

- ,{esx 6snrrsx 1 3ypar aBax
- X-ray xrMllil rur4Hxt.trrso
- Mlrxpo oyrqr,riH UJr,,tH)l{t4nr33 xr4frx, AyrHsnT raprax,

6u,{ur 6apxMr 6ypAyyn3x

X. HxxenlaiH x3Mx33

2.14 'l copbLl
6yroy 'l 4esx

15000

80000

150000

2.15 AyHr yHAocnoH 6x.{14r 6apuMr 6ypAyynox[.1]uaxrn rggx lr i
3o/o 6000

3

31 faHr yrpaax, x3BuJpyyngx

tAnrlrix 6onoecpyynanr xnix

1 oA aHrl,l 20000
a,

25000

TaHA xar xapuynanr x!,[ix 1ep atrn 15000

400000 A33LU

4.2

fluap rsr axnslr ropnoep rexHonotniH 3aaflT 6onoBcpyynax

Hor 6yp,{naH 6onoecpyyncan cxeM rooLlooHbr Hor 6yloy x3A
xgAgH axnHH Tepneep rexHonor[riH 3aanr oonoBcpyyflax

TexHonornfH 3aanr4.

TyxariH yeA
r3p33133p

3OX14rtyynax

5 HHi xonltMorliH ulrHxhnr33XJB

1 copbq

8000

12000

1copbtl

1 copsq

l copbtt

1 copbr-l

12000

14000

14000

12000

'l copbq

l copbLl

'l copsq

16000

16000

16000

UlyT
0

oHbt 02 Ayraap capbrH

ryuaanHH XaBCpanT

\)

Copuq 6anrrax

XoBHui xonIMortair syypr{ 63nrrox

Copunrsrx craHAaprbtH copbqHr 63nrrox

A. Hyrapanr, xorofnr Aoop ruanrax copbtl
B. ulaxanr, Aapanr Assp uJanrax copbq
B Orrnonr. racpanr Agop u:anrax copbq
I-. Taranr cyHanr Agop tranrax copbq

[.lJ rxx!.lnrsg x3MxllrIT x raix, copbqbtr rypulxx

Xeexui xonuuornin 6ar 6exrafir rogopxoinox

A. Copuqurr Hyrapanr, xoroinr Aoop rypLu,tx
5. Copbqbtr .qapanr, uJaxanr Aa3p rypu14x
B Copsqsrr orrnonr, Tacpanr A3gp rypLjJux
f. Copuqsrr raranr. cyHranr Agop rypuJr,,tx

6

ol

33.

+
41

TaHr xaraax I ep aaru
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l copbt.l 20000
62 'l copbtl 12000

6.3

XgBHr,,ti xonIMor{iH xaryynar roAopxorinox

XoBH14ri xonHMor!4riH xlf HgBTpgnrxir rolqopxolinox l copbrt 20000

Sy4arru yripsnrrir ToAopxoinox 1 copuq 24000
6.5

1 copbq 14000

1 copbr.l 16000

67 1copbtl 24000

6.8

XesHui xon14uorriH CO2 xuir roAopxoinox

3ncHu14 xon63pr4rir roAopxoinox

XaaHlri xonuuort,liH r{t1irnort4ir roAopxorlnox
A. SHrxiH apraap
5. XypAaB.{uncaH apraap
B. Xl4Mr4FH apraap

pH -rir roAopxoinox

2 copaq
2 copbLl
2 copbt.l

20000
12000

10000

2

2

copbq
copbq

64000
56000

6.'10

69

MexneuiH xoMxo3 To,qopxoinoxSncH u ri

lJ.laBapnar ro,qopxoinox

A XgeFirai xoiuMor
6.3ncxrar

2 copuq 84000

HaBqr4x gxn3x reMnepaTypbtr roAopxoinox3ncHuf 2 copuq 56000

6.12
2 copuq 60000

3 o/o 6000

614
1 copbq 7000

Yn 3AB3X COpllnbtH YH3nr33

71 qaHapblr raAHa y3norgop roAopxolinox[.ll !4 p socH 14li 1M 3000

1M 80000

1u2 55000

1 l,ri2

'lM

30000

45000

10x24 cM 20000

UlyT oHbr 02 Ayraap capbtH
p ryuJaarrbtH xaBcpaflT0

X3BH r,iti xonuMof,tfi H afi l,lB t!aBap roAopxoinox

HHxl4nr3oHxri 4ynr yt4ocneH 6
pnxiH t!raHxl,lnrsgHA/

rvrr 6aprur 6yp4yynex / 6yx

3,tefipoH xt'lH aIJJurnaH Macc roAopxolinox

lVeran 6onoH rul,|p99cH}1li aH qaB, Hyx. cyBr4ir [unHrsH
H38'rYYn3X apraap uJanrax

Meran 6onoN ur,r
ryriAnxiH apraap

psocHr4i aH qaB, Hyx, cyBr4rr xyfinapcaH
uJaJtrax

Xer aanaxur copunr

A. Xaxatul 3y3aaH xoMxlrnr
5 Xsr aauaraap 4orooA roMTgn. coror uanTax

' 
7 5 '. 

PaguorpaerrH uranranr

7

6.13
ut
TO

72

7.3

7.4

19010NHf,31.

6.4.

66

6.11.
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AOgbNH3:ll
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X3Mxosr3i

xanbc

75000

to
3aqtunaa 500000

8

81 yyqHH npoToxon onunpyynx erexX
3% 5000

82 anraaT rapbtH yc3r, TaMra r3MA3rT3F
raprax
Xyy,rr,tH nporo(on 6ar

3lo 10000

83
2o/o 30000

poroKonA an6aH ecHU rain1ap xvix

Hxr4flr33Ht4ri AyHr yHAsCn3H AyrH3nr xltrix8.4

n

Ulr 2% 100000

85 npoToKon raAaaA x3n pYY xopBYYnexlJl14HxunrooHxi l xyyAac 150000

LxyTt/
09-r-r

A. H3r luapnar
5 3ypar yHur,rx rainai raptax

Y3C-ru H H3r repnoep rexHonor riH 3aaBap 6onoBcpyynax

Srrrr 6apnur

6.5 Texxtx, TexHonorrtiH TypuHnr, cyAanraaHbr 168

Yin,rrnreauri repen Xeuxtx
H3n*

9aqapraHsr yp 6onoBcpyynax

6.6 Co6nsrx oBl,tiH xaArananT xaMraanarTbtH cypranr cyAanraaHbt TeB

Yin,{]{n133H]ri Tepon

1. 3D printing nracrrx 3Arr3n x3Bnex raprQ

fl nacrux raarepuan xoBnox

oxur 02 4yraap capulr.r
TyuJaanbrH xaBcpanr

Ate H3rxHiH yHgnr33
/rerper/ Tar.rn6ap

1
KT 't0821 25 1 (r-btH yHgnroo

X3Mxrx H3rx Yxanree
/Terpor/

1.1 nnacrrr 1 xr 6en4sq 6onox ryyHA HoorAox xyH
qaruiH x6nc 360 000

trl-
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br 02 Ayraap capbtH
uJaanbtH xaBcpanT
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fl onoo. Yingeapnenrix rexHonorrrH cypryyrb

7.'l Xytcxri cyAanraa, rHHoBaqbtH H33nrr3ti TeB

zo

28

Na llJrxxrareenri ren6ep llJrxxtnrssnri rerx
lMAH.re

t1Ll rV anV H n MXa xry io xflov naMxnroAop aflT cTav a aHA taapr p p 10 000
2 v fA HV r,'t a MXvp unoxaryy TOAO napxo J']xIa CTT a av HAA pr pra p 25 000

a na MX o noxV,ryv naroAopx M)Kn CTanT av aAHA aprapr p 30 000
4 pxoi (yH 3crl T rIoXTOAO na Txnar HcTa a alaAApr p p 15 000

H bt anYYPC. x oycH noxryv TOA napxo M)t(NAJIT VtX V,v HV, aapra p 45 000
6 cn3 ah3ft4 H art MX o oVN xryv TOA .napxo MXnanT cTav aHAAPT praap 3s 000
7 14n.rn3r roolloonox

5 000
8 pxoinX nV 3Trl o oxTOA x3 aT6Tpn apra p 5 000
9 tlJy (rrrfiTn 3r hnox 3X aTO.qOpXo pr ptaap 8 000
10 Ia CHB bt a rlaMx xo inoxryy roAop

15 000tt Kanu 30 000
12 Ooc$op 30 000
13 Kansqu 30 000
14 !anp 30 000
15 3ac 30 000
16

3pAsc 60414cblH aryynaMx roAopxofi nox
(aroM tuIHrg3nrriH
cnerrpoSoroMerps3p)

TeMep 30 000
17 A UJYYNryYPIA33)K14 H Hca 6enr xv xaHA Hacaqa Xp TIJYY 5 000
18 ,QssxH HV r-l xayca HA 6gnrrsx laela6 H 3pa TIJYY nryYp3 p 16 000
19 A3ox urYYnryYp33phu H n t4pT3H 6anrrsxXAHA t1i x 9 000
20 A V33Xt4 cnH A H3 xa 3nT6pr r3xHA 6MEM paH 33 xnryYp p 20 000
21 o rAnnH Ttl e orlH T H 3 u HV a na x X V,oryv noxroAop 35 000
22 a pxoint1H ni 6o rl BOa oH bt Hp IAMXuA oxaryy roAo 20 000)1 PD HP (,] eno6T V xan aca apaA naxp Drry XO roxt4v roAop 20 000

BTS KanV (AT OHaAp caa nax ox VpMarxyy 14A3BX rloxroAop 30 000
EMT a VH Ho aHpu nax urnxpyy r,rA3BX oxnro,qopxo 20 000

26 roAopxoinox (FOSS xun
cneKrpo(poroMerpoop)

ynaaH rynaHbt
YypruiH aryynaMx

25 000

27
ocHbt aryynaMx roAopxofnox (FOSS HXn ynaaH rytaHbt

T
cneKrpoQoroMerpog p) 25 000
YHcnor roAopxolinox Hrn ynaa{ ry8aHbt
cneKrpoQoroMerpa3p

(FOSS
25 000

29 ro4opxoinox (FOSS HXn ynaaH TynaHbt
tl ui.n^iH aryynaw$.
cneKrpoQoroMerpogp 1s 000

30 pxoliflHe re o XoTOA La b co hlor nU te 25 000
31 CHv bt xahA3 noxvTOAOpxo

25 000J/ VtlJ V, H 1apxrfi pxa roAoq ox SApxoin DLA ra6a axa p 45 000

A0010Nt:331

r

9r

1

J Tocxur

(qaacaH

14A3BX

value)

x3MX33,
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02 gyraap capurx
uJaanbtH xaBcpanT

7.2 "Shima Seiki Training Center,, cypranrbtH roB

7.3 Xyaqac cyAnanbtH reB

a) HTAT VIAHy TTH9XYHCH o V, oxnTOA pxo
10 00034 33xIrT xenAoeH xaraaxA
45 00035 rtl M,!eexr,r aa axala xBa Kyy p
40 000

36 ru HKOflsexr KT14BE aB xaTaaxpraap
35 000

Na Yinvrnrssnri ropen Xyraqaa Ten6ep
tl

1 Shima Seiki APEX-3-3 nporpaMMbtH ylinqxnro3 l nporpaMM 30 000-55 000
2 APEX NT 1M rIb 550 000 - 8so 0oo
3 Cynxrx uauJurisr yfnqunrs3 (SlR - 1i2, SSR_ 1 12) 'l qar 10 000-25 000
4 Cynxrx uaruuxur y6nqr4nrs3 (MACH 2XS 'I qar 15 000-20 000

Ne Axnurx repon YH3, /MaH.Ter/

l.Oduon 6yrssrgexyyxnir urreep 6ri 6onrox,
Tec€,l,IOX

XcnOap 3arBaprari,
qeeH 6ypAsn
xecerrai
6yree14oxyyn

TeBorLUxnrsi
3arBaprari, onoH
6yppen xscsrroi
6yrsar4exyyH

1.1
Onqroi xexqen4 eMc6x rycrafi sopt,|ynanrbtH
xyBqacHbr Marepnan. AaBxapruH 6froq, arcynryf
oaranbrH cyAanraa

1,100,000 -2,000,000

1,.2
Xyeqacrsr 30pt4yfl anrrari AaaByy MarepHanbtH
TexHt4K, TexHonorHiH Hexqnl,,lIr rorroox 2,750,000-c Assr.u

l,
Marepuansrx Ox3r,tx- MexaHrK unHx qaHapuH
cyAantaa, oex TexHonorl,l axlnnaraaHbt ropIM
6onoacpyynax 750,000-c AoaL!

t.4 ulfiH3 Marepx
3arBap, Ah3ai

anaap ul!4Ho 6yrssr4exyyxui
H raprax. /6yx ropnuEH xyBqacHbt/ fepserssp

1.5
3oxuox 6yreonrniH 614,{xr 6apHMr 6ypAyyngx
lr exHVRytiH 6n9fi 6 apu|,,r I Hgp repne€c xaMaapHa

1.6 Cyyps ynrsp 1ahryynax 55,000 - 300,000 301,000-495,000
7.7 1 pa3Mep, pocroA xyBHnax 20,000-30,000 31,000-82.500
1.8 Ynrgplrir oonrrsx 6rox /xaryy qaacaH Aosp / 3axuanraap

1.9 a6 iIgnrsnr axln 3 rVryv VH X VV Xvp
Ho Hoqbt TOTTOOXp 27,500-165,000 166,000-385,000

1,,

i'r_

2,001,000-
4,400,000

xap TOOqOO (
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19010i\H3rl

waCAD AHuen 6 Um UHYm33n moo eLloonon yAq3max
1 - MaTepuanbrH opLlbtH HopM TOTTOOX 27,500 - 50.000 51 ,000-.137,500
2 - xap 3ypar raprax 27,500 -40,000 41,000-55,000
3 TypuunruH 6yroy 6aru.r 3aroap yinABopnox 27,500 - 150,000 151,000-330,000

4 Tycrai 30pl4ynanrbt
TexHr|Kl,tiH 6uqw 6a

H XyBqacHbt cTaHAapTbtH
pIMr 6onoBcpyynax

1,650,000 -
2,000,000

2,001,000-
2,750,000

5
Craxgapra4 xnnanr xlix,6\rrsorAsxyyHtax
uaapAnara, HopMHr xrHax 275,000 - 320,000 321,000- 550,000

6
llJraHs yeriH rycraf 30pHyflanrHH xyBqacHbt
rexHrKuiH l.t.taapAnara, 6uvur. 6apuururr
oonoBcpyynax

5,500,000 -
10,000,000

'10,001,000-

I 6,500,000

7 Texxonoru axlrnaraa, AaMxnaruH xyBaapb
6onoecpyynax 165,000 - 480.000 481,000- 825,000

8 Syresr4sxyyH yin4esp.n3x
Fspserssp

9
epuriH Marepran 6enrrsx, rex4epuin

MarepuanA aKcneprt43 xr4ix A

Tex4

YrHgnT raprax fepesroop

Ho6en B3 rl3,lYXNA fApn 6a30xroH A na OH OB oxi{rryv x,

2.7 6yresr4exyyHr,rir oex AaMxnara
HorrT3x, AaMxnarsrn xyaaaps 6o

axxnnaraaHA
noBcpyynax 2,100,000-c Aoor.lJ

,>) Xyaqacnul 3oxhoH 6frsonrufH nporpaMM xaHraMx
oonoBcpyynax 100,000 /qar Aoeur

2.3
YinABop, qex racruiH soxrox 6airyynanr, ToHor
TexeopeMxxriH Tooqoonon xuix 2,750,000-c A3or.!

2.4
H npoqeccur cyAnax AYrHsnr

YinABopnonxi

PYYN
fa X Vtlj 38 Texpra H V, t(, 3H BT 3X

ara VX Xh
2,750,000-c 4eeu.r /cap4

ll l. Texxsxrin roxrproo, 6aran raaxyynanr xxix
3.1 Texxuruis 6u,lnr 6apuur 6onoBcpyynax fspeorosp

5a m a n eaa xyyn an m /ce p m u eu Ka m/ x u A x
3.2

- aryf H 3opr4y
6yresr4exyyx

nanrraf oeMon, cyfl xt\,!on
'1 6yr/ 'lryyxun e4

3.3 - rycraf 30p[ynanruH xyBqac 171,500-237,500 c aooru

3.4 - T6pon oyputiH HoxMon Marept4an

3.5
1 y3yynenr roAopxoiflox

I

30xuoH

[.

TexHoflorI
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490'roNii33I
OeMon 6frgsrAgxyyH 6onoH Marep.lanA

3.6 6aran raaxyynanT onrox, rycrafi 3opt4ynanrbtH
r 5araffa 1 rypurnr 60,000 -120,000

3.7
3rlHoxM aAaa XAyy BTAH 6onox

H 9X V,33cry TbIHnaan MATEAY x nuph A enanyy
a bcH brp p[uHnTry

3.8
Xyaqac, ryyHui 4aBxapra, roHornonA
xgp3rnooHxi t!14Hx qaHapblH y3yynonr
ToAopxofnox nx 6ypex ultHxnnr go

475,000 - 850,000

lV. 3eaneroe, MsA33n3n, cyAanraa

4.L
lljnHg TexHH(, TexHonorHiH AsBuJflhf H
xHHoBaql,liH cypranr Cypranrsln teneenereo, 3axuanrHH Aaryy

4.2

rA tA3 3 Vt i HEfrs TO t,l tAf H3p 3M3 npn x3
a HA I 3A np 3 3ax aa V fl3uJnYY raaPti

n6o o an x t4Bcp avv nA V3n Hh VN3pn aat<unn faaHA
MOH t4TO HV T xvlix

fspoor3op

4.3
Hsxuen uarepranur xya
xgp3rnox rexHonorhiH ro
Tanaap 3eBenree er6x

qac yfnABspn3na
pr,ru, 6onoecpyynanrun Top33r33p

4.4
Spyyn axy
6afianui,{
6ypAyyn3x

fi- 6}lonorrlH aloynryri 6aiAnbtr xaHrax,
HexqenA TOXr,tpcoH AaBXaprur
36Benr6e 6rex

396,000-c Aaoru

Ea man aaa xyyn an mbH m ana apx 3oeeneee

4.5 Cran4apruH taaaapx MsAganon 6a 3eBenr6e 3axllanrun garyy

a)KunnaeaaeYAndeepnonudH Yin usdgengn 3eeen XaHeaxaoeeoep
4.6

'1,650,000 /xunAl
4.7

1,650,000 /xrnA/
4.8

- oporror, 3Msrrs, xyHr4i 6onoH xyyxAa4fiH

Bqac

xyBqac

- rycrai aoprynanrsrH 6onoH xaMraananTbtH

- AYpsMr xyBqac

'1,650,000 /xrnA/

4.9 Marepuan 3apqyynanrHH HopM, Mareplian
aut!trflanTHH Tanaap 82,500-c A3ouJ

5 Oerlron 6yrssr4exyyHl,tri epTor Tootlox 82,500-c Aoeur

5.1 SugHec renoeneree, TexHt1( oAxriH 3acrxiH
yHAacnsn 6onoBcpyynax T3p3orgap

,xeT H fn HAMap faaaancy a Mpem r{ raanncypran

).1 Oeruon 6yraer4exyyHhf 3ax 3gsnraiH cyAanraaxnix Top3313op

3axuanraap

,? 3

s_

.i-

cYnxMSn xyBLlac,

HoxH li.

6a
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2,100,000-c Ae3ru

5.3
uJr,rr.rs Hsp repnr,ri
yinABapnsfll.tiH r{

H 6froerA3xyy
xr, xaHAnarbtH

H ytinABopnax
cyAantaa

naxL Fspeersep

5.4 6yrser4exyyxrai yHg epr6r rooqoonox, 3ax
30snuxH xorxiH TonsBurr roAopxornox 2,750,000-c Aeour

5.5 KoMnaH!,tiH B
6onrox recen

e-6 cafr xxix, lrHrepHer Aoflryyp 6rF
oonoEcpyynax Fepsersep

eT
'

XH t1Kr H 6a A'{ r 6a A rMTbIp

6.1
3n
rA

T V, 30 nan Tbtycra H VLiJ Hvpv, 3 3a HTBapbr
0 3 V6fre t4 TEXH Kt4V HV 6a i,TV fu6u.r HV u)t<p 1 ,650,000-2,500,000 2,501,000-

3,850,000

6.2
30pr4ynanruH, oAoo xopsmox 6yi

xyBLlacbtr LUIHoqnox rexHIKt4 iH 6a
V,>K

Tycraf
pxMr 6u,rrHfH 38s,000-s50.000

6.3 Xyaqac yin4espnox rexHonorulH 6uqur 6ap!,tMTbtr 3acax fopsoreop

UJYTIAC-I
09-rrai

C1 Yln4aepnsn 3pxnor,{AufH cyAanraa raprax, caH
oYpAYYnsx

02 4yraap capulx
aanuH xaBcparlT

Na Yin axxnnaraa Xyraqaa YH3fl133,
lMAH.rotl

1 Typr.uunr
ry8UJHr,,tri

cyAanraa xxi
cyp.anrl

x, .qyrHanr raprax /axl1caH

xaMaa a

Xyraqaa 6onox
aryynnafaac

Modyna cypeanm

2 AHxaH uarHbt 6onoBcpyynanr xxix rexHonorlt
nh 1lIM 7 xoHor 300 000

3 oBcpyynax rexHonoru /MoAynb lllWet blue 6on
7 xoHor 300 000

4 3qcnix 6yrssr4sxyy x rexHonor[ /Mo4ynu lll/H XUU
7 xonor 300 000

5 Apbc tulapHui era3 lr(-MexaHr( uJxHxlanros /MoAynb lV/
5 xoHor 200 000

6 H r.ur,rHxr4nT3o /MoAyflb V/Apbc t!r,tpHui xtMti,
5 xosor 200 000

7 H 3cryypuliH TexHonoruTyran yInABgpn3nIi
10 xoHor 300 000

8 H oeAnuH TexHonor!4l-yran yfrn4 Bopn3nI ti
10 xoHor 300 000I fyran yrnABopn3nxfH ynanraaHbl TexHonorr
10 xosor 300 000

10 H Tecer 6onoBcpyynanrYhnAeopui,
10 xoHor 350 000

11 frnblH opyyn axyiH utaapMara yH3floxf
200 000

ACOl0NH3lI

vt. xyAanAax:

MHSqnSx

7.4 Apuc uJupHri cypranr, cyAanraa, ,HHoBaqbtH Leathub ree
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7.5 Coprnrrrx na6oparopuir uxHxxnr3oHri 6arqsrx yH3rr3s

7.6 EonoacpyyncaH ycrr3r apbc tur{Hxrnresxui yxanroe

7'7 6yrs3rA3xyyHrx 3opxynarrrari 6onoecpyyncaH apbcHbr urrxxrnraaxri yH3nr33

UNIVERSITY OF

z

A90roNH33t.

c
=

Ne Anrnnan Yryynsnrtia
TOO

llhxxrnrea
lMf,H.Te

onoBcpyyncaH Ycn3r apbc6
'10 90720

2 oBcpyyncaH caBXU
Sesnuixui gopuynanrrai 6on

10 132570
3 xur soprynanrrari 6onoBcpyyncaH apbcXyeqac

10 132570
4 brH 30pIynanrrai 6onoecpyyncan aplc[yrr]

10 132570
5 Xxxrr oAnonxi H 3ophynanrrai oonoBcpyyncaH apbc 't0 132570
6 oBcpyyncaH apbc UJ14pXarac 6on

6 71280

Na AHr1{nan fieexrix roo lllr.rrxrnrga
/MsH.16r/

UluHxrinro3H14i Aogxuf H 6ari pluun
XaMparAax AooxxiH Too1

O143t4k LUr.t Hxun regH,q 4oex 6snrrsx
3 13000 /3aaBan/

2 9urir
18 800 /saaean/

3 Yc uJt4Hr3onr
3 9 100

4 YcHur yyp H SBTp3nT
3 9 100

5 Yc rsceepnenr /4!4HaMux HgxqonA/
3 12 500

6 Ta q3x Aaanr 3 11000
7 XapbqaHryli cyHanT 2 I 500
8 l-{aauu4 T 3C3 q3x

3 10 500I p roAopxoinoxAruJux TeMnepa
3 12 400

10 Oe4lux yracxur 4aanr 3 7 100
11 J H

J 4 000 haa9ant't2 SarqurH yHenrse
1 17 000

Ne AHrxnan flsexrix roo llJt.tHxrn133 /MeH.Tor/
IJJ rHxxnrooHni AgoxuiH 6anpLuun
XaMparAax Ao3xl4riH Too1

Or3xK ruIHxxn 6enrrsx
3 '13 000 /eaaean/

1

3
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2 quir
3 18 800 /3aaBan/

3 3 I 100
4 Ycnur yyp H3orp3nr

Yc uJ14HT3grlr

3 I 100
Yc rscB3pn3nr /AxHaMt,l( H€xl]onA/ 3

6 3 11 000
7

Tacpanr scepyyq3x Aaanr
XapbqaHryi cyHanr 3 9 500

8 Yn4ar4en cyxanr 7 300
9 Llaaur !r,q qyypanr 3capryYq3x Aaanr 3 10 500

10 EyArutaH TorrBopbtr ypgnrgop tuanrax 3 I700
1'l ,qrt4f H TorrBop onoH Hyranapanr6y

3

12 Arurrx reun noxo 3 12 400
13 3 7 100
't4

OeAnbrH yracHbt Aaanr
3y:aaH 3 4 000 /oaasan/

15 147 300

09-n

7.8 Xarac 6onoecpyyncaH apbcHbt uJHHxrnr3gHt{i yH3nr3a

AHr1{nan

@r3ux urrtx unrssri4 goex Osnrrsx

7.9 lllnu r3xs3n cyAnanbtH reB

Yinvrnrsemr.ri repon

1. 6aeq y3nge, seeneeee

xur 02 pyraap capurx
ry[JJaanbtH xaBcpanT

- [jJxM rsxo3nriH Ka
6t4erfH Haripnara (l
6arrra.

13 300

llJrHxnn13o /MsH.Tod

pT, xoonnox 3ypUJrn,
nbody), qycHbt Aapanr 33psr

3Hri4iH y3nor, 3oBneroo 30 000
- Yynsanr 30 MuHyr, breriH epeHxuf 6aiAan,

xoonnox 3ypuJxn.
- YfnqnyynorvuA y3nsrt,liH rsMAornsn, 6rexiH

Haf pnaruH TaFn6ap, HeMsnr r3MA3rnor.

Ne ,Qasxnix roo
1 3 13 000 /3aaBan/
2 3 18 800 /saaBan/
3 Tacpanr ocapyytlgx Aaanr 3 11000
4 XapbqaHryi cyHanr 3 9 500
5 Qaauu4 qyypanr scopryyL{ax ,qaanr 3 10 500
6 ArI.urx reuneparyp roAopxoinox 3 12 400
7 3yoaax 3
8 6arqurn ynenrss 7 200

Na Ten6ep
Tain6ap

1.1

xon6o MATC t4a| erHe

gt4i,t

12 500

JJ

sL

3

TecB3pn3nT

6arqux yxenrso

4 000 Baaeanl



txyTt4c
09-xr,li

UNIVERSITY OF

n

AS0roNullt
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aanbrH xaBcpanT
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z
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E 1

:L

't .2
3ypx cy4acnsr eavxui
3pcAon roAopxoinox 35 000

xoonnox syptJ.Jrn raHl,lnqyyfi Ha. l_lycHH Aapanr
,rxc3x, 3ypx cyAacHbr eBqH!,ti ocpAonr
uJanrraaHblT Tain6apnaxa.

- Yinqnyyngrqr4A y3r3ruiH roMA3rna n, 1neuhH
Haf pnaruH Tafi n6ap, HeMonr reMA3rn3n.

1 btCH exon cTe Hu Hqy p Y3
30n3ar]T HH V6 VeI HYy e V V 6a nyr p6Hx V'AA

xon6orAox 6ycaA Marephan e[He

1.3
tluxpt4aiH L!r4xrH e8,]H rli,i
3pcA3n TO.qOpxol,tnox 40 000

- 1.1 epeHxHF y3aor + qycHbl xonecTep,.tH y3Hg
- Yynsanr 30-40 r.ar.rayr yprsnx[nHo, xoonrox

oypLuun, 6reurir ep6Hxr4i 6aiAan,
Tapra,]afl TbtH ron uJanrraaHbtr rain6apnaHa.

- Yinqnyyngrl,luA y3nort,,lIH roMAgrn3n, 6xeIiH
Haf pnaruH TaFn6ap, HeM3nr roMAornon,
xon6or4ox 6yca4 Marepuan erHe.

1.4
Taprananr
roAopxornox 40 000

- -1..1 epeHxuf y3ner + qycHbt xonecrepxH y3H9
- yyn3anr 30.40 Mr,tHyr ypr3nxr,lnH3, xoonflox

aypulun, 6rer,rtrx epeHx14i 6ariAan,
TaprananrbtH ron uJanrraaHblr raf fl 6apnaHa.

- Yfn.rnyvneNrA y3nsruiH reMA3rnon, 6xe iH
Haf pnaruH Tafi n6ap, HsMonr roMAgrnsn,
xonoorAox 6yca4 narepran erre.

- 1- 1 epeHxlri y3nsr + qyc 6araAanr y3Ho.
- yyn3anr 30-40 MxHyT ypronxrnHs, 6tae}aiH

epeHxxf 6aiAan, xoonnox 3ypuJun, qyc
oaraAarrbtH tlanrraaHbtr raf n6apnaHa.

- Ytrn,{nyynorqxA y3n3rxiH ToMAorng n,6/{eui{
1.5 35 000

l-lyc 6araAanr
ToAopxoinox

Haipfl arbtH Tain6ap, H3Msnr roMAgrnon,
xon6orAox 6ycag uarepnan erxe.

to
gc cuipsrxhnr
ToAopxorinox

epeHxfli y3not + flcHbl HgprapuJun y3H3
3anr 30-40 M14Hyr, ytinqnyynoNuriH

xoonnox 3ypuJl.ln, 6xeIiH epoHxr4i 6aiAan
TaHlrnqyynHa. flc criperxunrux ron
luanrraaHbtr rain6apnaHa.

- Yinqnyyn3r..{r1A y3nortaiH roMA3rns n, 1yreaiH
HaripnarbtH TaFn6ap, HoMonr roMAsrnon,

- 1.1
- Yyn

[,,aTe an erHoxon6or

L

40 000
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XyyxpriH ecenr, xoon
TgxoonufH yHenrgo

XupsucsH, xexyyn
sxqYYA
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1.7 35 000

- 1-5 Hacrai 6on ocenTufH yHsnro3 xl,l14Ho.
- 6-1 5 Hacrai xyyxAs,q uuM roxoon!4iH (apr,

xoonnox gypujt4n, oc€nr!|iH yHonrgg, 6ueraiH
Haipnara (lnbody), r.lycHU Aapanr y3H3.

- Yynsanrua xyraqaa 30 MuHyr, ryyxAuriH ocenr,
xoornonrHH 6aiAan, 5ueuia epeHxxi 6arianur
raHunqyynHa.

- Xyyxaea ecenrrfiH yHonr3sHl.ri Kapr, y3narl,liH
rgMAornan, 6uenriH HaipnarbtH ralin6ap (6_.1 5),
xon6orAox Marepnan erHe.

30 000

- U.JHM T3xgonriH Kapr x6rnex, aHrponoMerpufrH
xeMxunr xlfx,

- yyn3anr 30-40 MuHyT, 6raelIH epeHxrai
6aiAan, x!|poMcoH14F xoon [uxM T3xoonufH
Taflaap rafin6apnaHa.

- YfnqnyynorexA y3a3ruiH roMAarnsn, 6xe}aiH
HaipnaruH Tain6ap, HoMonr roMA3rn3n,
xon6or4ox Marephar 6rHo.

1.9 ,Qaaran ysner, 3oBn6roe 15 000 ,fl sspx u:utxunre3r xxFnrscaH xyHHi
2 ecpyynax, xeenYYnexUMw 6ofloe conz0xcpon ypzanmb,H 6onoMamepuan

2.2

l-apsu aanara

Xansrr cau6ap, ysyynsx

traTe

Cypranrsrn uo4ens
xoon 3yr4H 6arll

fepsenrari garyy
3axlanar,{ ranux xycenr 6onoH xoBngnIfH
KoMnaHxyAbtH ryxafH ye{iH yHt4tiH caHanaac
xaMaapaH 13pog xuFx yHr,rnr roxt4pHo.

3axuaneam cypzanm 6a teenex yintuness

3.1

Cypryynu, qoq3pr3ner,
3MHonrufH xoonHbt
opyyn axyiH 3oxl,tcToi
Aa.qan xspeDqYnox
6arq cyprarr

. I qar/100 0007

. Xyeu xyH - 1 qar/50 OO07. 50-aac As3r! xyH - 1 Llar/200 OO0?

An6aH 6afryynnarbrH
3axuanrar cypranT

XyHlai rooHooc
xaMaapq
TOX9,rpHO

XyBb xyH - 1 qar/50 000?
50-aac Aoor! xyn - 1 qar/500 000?

-1 r 800 0007'100-aac ul
Xoonxsr lextonor{,
xoon xxix AaAnara
cypranr

100 000 Anru 4yyprenr 15-20 xyn 6afHa. 4-S ropnlafiH xoon
xxix cypHa.

34
SM,.runrooHuf xoon
6onoH es.{H14ri yeraiH
6ynruiH cypranr

150 000
AHrr Ayypr3nr 20-30 ryn 6aina. 4-5 yAaaflAf^H
cypranr, xoonHu xt4qeen nBarAaHa. fapuH aBnara
MaTepran erHo_

1a

02 4yraap capurx

zo

msx<ggnu n

3.
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Haf,u.Ori MoAHbt cypranr cyAanraaHbt xyp33n3H

8.1 MoAnor cyAnanbtH na6oparopx

Na Axxn yin,{xnr33Hxi H3p Too x3Mx33 YH3 (rerper)

Modox 6 u mYm EXHOnOe39edexyyHu u nydaneaaHbt 3Xa6opamopud 6yindg e3eepn Ym dexyyn
1 Xaanra

1M2 380 000-5s0 000
2 HX MOAOH Ba 1u2 300 000420 000

3 SycaA

TOX14 oo

3axxanaNTai
xapunqaH

3e3JXymaa, xepee
1 n bl H /30xapyy nxyTta xYpr3 'l LiJ 8 000
2 Xa nbrH xyrra /30 MM-c AasLU/ '1ru '12 000
3 Xe Hrat aca /30pee xyprgn/

1 u.J 5 500
4 TATH aac 0t3Xepee -33C A33r.r.r/ 1u 8 000

Xepe6 rpflsrc3 /1 N 1Lu 350
6 Xo llt 3T3peo lt.lpn3 Al 1uJ

O n xunu mexnonoeu, nodnoz cydnanun na6opamopu

Mo4, uo4nor uarepl'lanbtH rexHonorxf H y3yyngnryyA,
rapan yycnufrr roAopxofflox, A33x ryraMA 1 00 000

2
Marepran,6yrse
TexHrl([rH TyBl.u14

rA3xyyHHi craHAapr qaHap,
H ToAopxoinox, Aosx ryraMA 200 000

3
MoA MoAnor MareplanHH Or43t,tx MexaHlK t!r,,tHxr,|iH
cy Aant aa, H3rx Y3YYn3nTsHA

Herx
Y3YYnsnrsHA

80 000

4
Eyrser4exyyu, MaTep14anHH 6yroq xrriq, opqsra
HopMbrH ToAopxoinont, H3rx ryTaMA 200 000

5
l-{aeyy, 6y4ar, naK 6onoH 6ycaA xuMxiH 6o4ucur
Haipnara, rapa, yycan, opLlbtH xgMxs3, Hop roMreoHbt
roAopxoinonr,Asox ryraMA

'r 00 000-200 000

6
OaHep, xaBTaH, xyynra M3Tl4iH xarac 6onoacpor4cox
6\rrg3rAgxyyHt,li 6yreq xrafi q, eaHapuH roAopxoinonT,
A93X ryraMA

100 000

Tecen rooqooxsl axnyyAbtH AyrH3nr raprax 1 300000-1 500000

8
[3p3orosp

7

Crax4apr, TexHuKuiH Hexqen 6onoBcpyyflax

lo\tv,hH 1 200

1
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TOXt4 HOO

3axtaanarqrai
xapInqaH

6onou 6 unqune3Sax<n d
iryynanrun Marep!lanbtH

6atanraaxyynanr
Of 3oxr4oH 6a

2
MoAHbt xHxur yiflABgpnsnxiH 6ugHec recenon

6onoecpyynax
3 t{ 3NTT0 V3n Hh Tan6ariOA acTa AX axrnry pn 1rc 25 000
4 io H He ex HT V,e HV oreeTOflOBn nax6onoscpyy 1rc 50 000q OrixyynanruH axun 1n

6

oAnor Marep!,tanbtH aHaroM!,t, Mop$onort4 [ut4Hx
t{aHapHH cyAaffaa, HsD( y3yyngnroHA (M14(poroM,

Ar4xlrafl npoxeKTop, repnsH 6onox crepeo MBKpocKon
aHann3)

M

Hsrx ysyynsnr 100 000

7

t13t4x, MeXaHUX UJl,tHX qaHapHr 
Yn

3BA3x copr,,tflblH apraap ro.qopxoinox (ypraa MoAHbt
14uJ3H Aox Aonr[oH rapxanruH xypA xsMxrlrq FAKOpp,

MoAnor MareptaanbrH e

FFT AHanu3arop, MoAHbt xaryynar xoMXHN nxnoAHH)

Herx ysyynsnr 100 000

r.IJyTt4
09-xri

o HoM roBxt4Mon rapHH aBnara 6onoBcpyynax

Ec. Xapernsexri utrHxn3x yxaaHbr cypryyrb

9.1 Xuunix trHxeHepqr3rltrix can6apurx na6oparopr

02 gyraap caporx
aanbtH xaacpanT

Fspssresp

Na llJrxxrnreerti repen T6n60p /r6rpor/
YcHbt tiJa,,tHxrnr33 /'l y3yynonr/ 20 000

2 He+rb HeQrr 6yrssr4exyy fi3nr/HV IJ A Ll,lV, A HXUT r33 25 000
J He$rrir HXa Ha 6onoBLUATHbI fl HanTbr uTexHoflorI H il.lcpw un t1Tryp As3xd 500 000
4

500 000
5

tlAUJ J']t caa TOCH btH onTCXH rV Vo H tlJunTp1y Ao3)d
eT nXH tlK HV, exa VH t( 6o t4x on o oxPA TOA pxoin 40 000

6 HYYpcHhi uJIHxxn13o /'l y3yynsnr/ 25 000
7 6arxyH V, V ipcH n HanTbrxy pav v,n7llJv pry 200 000400 000
8 rqlH1,4 era Vx H]A H VV t4flT l6apcH rypLrJ 500 000

pnara Aaxb xr,|Mr,,tiH oneMeHTuiH aryynrHr
r.lrhHx,rnr3a /1 AeoxlaHA 1 xuMtnnH gneMeHT/ToAopxorinox

3pA3c 6oAHcbtH Hai

3 500
9 4seltdTF R-l nc KT n at'lH H UJpocKo V HXUnr33prbr 25 000

10
Xaryy Marep14anbtH Hyx clBri H x3Mx33, xyB!4iH ra.qapryy roAopxoinox
r.ur,rHxxnrc3 /'l Asold 80 000

11 XrMr,riH sneMeHTriH aneKrpoAbtH noreHLlranur xoMxt4x /1 Aogtd 3 500

I

1

TOCHbt

/'l Aosxd

I
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12 3pA3c ryyxr,!i eguit 6arxyynanrbtH rypuunr 500 000-2000000
13 3ppec ryyxuri 3Ar, ,rH aBroKIaBbtH rypuunr /6aru 3 000 000-8 000 000
14 SpAoc xyAphiH yycranruH rypuu fi l5arul 3 000 000-8 000 000
15 l4oHryixyyncaH yc :mprux 11 narpl 5 000

16 6 000

17 XrMrriH i.xxHxtanroaH14i .q33x 63nrr3x /1 A3ox-100r/ 15 000
18 3pA3c 6oAr4cbrH 15000C xyprenx uaraanruH rypuunr /1 Aggld 150 000
19 LlJaaap, u:aaapnar MarepranbrH 6ypsri Luunxunres /1 4eex</ 550 000

20 6rryuuir uJt.rHxunrgg /1 y3yynonr/ 10 000

9.2 Yn seAsx copr,rnbrH TeB

Mera,lbtH
copoH3oH
caHaMxxiH .la_'Iitafa 29
co lt I

Tain6ap:

LIyyA 2-p ryBurxHA 6aranraaxux axrnraH ISO 9712 craHAaprHH 7.2 3aanr ecoop 1 6a 2-p ryBulH[f Hlain6sp
qaffir xxiBo.
[.lJyyA ]p rysulaHA 6atarraaxrx axrnraH ISO 97'12 craHAaprbrH 7.2.4 oaanT ecoop 1.2-p 6onoH 3-p ryBUHlai
Hnin63p qarxrir xlariH3.

Cypra,rruu Hrp

lryeurnx
Cypraaruu

xymuaa
ltnr/

Cyprarruu
ror6op

/Ter/

ll ryBuJxH lll ryBurxx
Cyprarru r

xyrauaa
/uarl

Cypraarux
ron6op
lrsrl

Cypra.rru x
xyrauaa

ltlarl

Cyprarrur x
re,r6ep
horl

I
PanHorpaoniH
copfi,

oHor,l 40.5 546750 6) I120500 r 235250

,Ial],lara 32.s .13 8750 20 270000 JI .1r 8500

2
X:r agxauu
copun

O HOJ'I i 8.5 519750 5',7 769500 29.5 39825 0

_14.1'ra fa

olto;r

l.l
I 8.5

t0

32:1000

2.r97i0

i8 5 13000 l4 r89000

Copoxron
6oeMHiH
copxn

27 3 6.1500 3l ,l | 8500

,laiuam 1i5000 t68750 J 40500

4
lllrHmH
H3BeYYnSX

copHn

o Ho,,l I l2 1500 t6 216000 ?0

taJrata 8 108000 ll 148500 J 40500

I-a,[Ha
y3n3rxftH
coprur

OHOJ,'l tl r48500 1 7.5 236250 2t 283500

-1ail-lafa t0

l9

t35000 7.08 95580 .l 54000

6

XyEnapcaH

ryinnxEH
cop,ln

ollo, 2 56500 25 3i7500 29.5 i98250

]talulafa l9 I56500 23 3 r0500 l4

7
Beroxu yn
3Bll3X COP!4I

oHor.t l6 216000 24 324000 91.5 1235250

]la.u'nara 8 t08000 t6 216000 3r.5 425250

8

OHOr'l 499500 0 0

i9 | 500 0

8xs 6ypr,rIx xoHqeHTpaqurai xuMxiH yycMan Haipyynax
haxuanare$iH 6o4ucoop/, 1 qaraap

9t.5

I
12.5

270000

tE9000

31

0
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Apae. 3pvnu xyvxri cypryynb

10.1 3eeeptix 6araxyyg
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ACOrONH3l.l.

E

Na Yinrrnresxti xsp X3Mxrx H3rx Yrgnras
/MqH.Ter/

1 nopr 3aan aunrnacax ren6epC xYH Llar 10 000

Na

6yreargsxyyx
(uJnnxunrss,

Typtu14nT
xrirA3x
6araxur

ToxepeoMxr,tiH
H3p, Mapx)

To4opxoinonr y3yyn3flr
,/ utrHxxnr3aHxi Topen

nsp / axrn6ap
XoMxxx

H3r)l(

YHanr33 /rerpor/

KoMnaHH
LllYTklC-rix

6arur,
cyAnaae,

3XC-uir
aunnoM
6uqux
6aitaa

oloyraHA

1

,'la3ep
repMoMerp
(39800 infrared
thermometer
(-30y1200"c)

3ne xerr,rx<yyp Hb ryxaiH
opqxu xaMrxfH 6ara,
xaMr[fH l1x, AyHAax
reuneparyp 6onox
reMneparypHH
oepqnenr!,rfr r roAopxoinox
6onouxrori, 3oeBpuiH

lotu

l eAep 100 000 80 000 70 000

2

Han AraaH

rycaHbr
AynaaHbr
x3MxYYp
(ADATemPro
2200
(40y2200c)

3xe xeuxyyp Hs
HaplFBqnanaac xaMaapaH
eMap q opqHbt raAapryyrHH
reuneparypsrr xrn6ap
x3Mxr4x 30pxynanrrai,
3oeBpuiH x3Mxyyp toM.

'l eAep 25 000 20 000 20 000

3

,Qynaansr
(aMep
(Testo 885-2
Deluxe
(-20y350.c)

3ne xeruxyyp xs
raAapryyrIiH
TeMneparypbrH TapxanTHr
xapyyn4ar 6ereo4 ryxain
TeMneparypbrH x93raapaac
xaMaapaH (aMepuH agnrou
A33p 6HreT Tyraraap gnraH
xapyynAar. 3eoaepnex aev
xaMxl1x 6onoMxroi.

l eAep 200 000 150 000 120 000

4

TeMneparyp
6uqnrq qt,tn

(lbutton

c40y85.c
0t125"C)

3xe reuneparyp 6urr,rnl
vun na rycrai nporpaMMblH
rycnamxrairaap
rounuorept xon6or4ox
To,qopxofi 14HTepBanaap
reMneparypHr caHax
o f

1

r.1l14 px3r/x
oHoroop/

80 000 60 000 50 000

)
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$

YraaHH xl,IiH
r.ux HxYYp
(Testo-350 gaz

analyze
(-20)/s0.c)

3xe xsurqyp ns
ytin4eepnsnurix
nPoqeccooc nnrap,.r 6yi
xxiA uJuHxl4nr33 xxrix
6ononxroi.
[1]uHxt4nresHfi ri xaf pqar Hb
6 xypr3nx xriH
M34p3N39p ax!tnnyynax
oonoM)(rori. CO, NO, NO2,
SO2, H2S, COZ. xuir
rultHxInBS.

uYrnc H

o

09-srr,r

16Aep

02 gyraap capolr.r
aanbtH xaBcparlT

120 000

40 000 30 000

,_

o
p

:rr

190'loNH3ll

5
150 000

6

qaLlpar
t,tnpYYnsrq
(GMC-300E
Fauua
0.1/1.25M38
Pextrex
0 03/3.0MsB
Sera
0.25l3.5M38)

3xe xeuxyyp xs
qaqparuiH ryBuJHuir Ayy
qHM03, XapaaHbt
Aox14oroop r,tfl opxx ifl A3r.
3no nu 4orop 6onoH raAHa
qaqparuir unpyyn3x,
xcHax, ryyHqneH 6yca.q
xxr,rfl Tecr3i HexqenA
aul,lrnax 6onHo.
Aerouaraap 6rqnar xIix
TOHOr TexeopeMxop
ToBornorAcoH 6a 4oroo4
caHax ofiA qaqpar ry9aHbt
x3MX33r CeKyHAblH

AaBTaMx(rairaap 6r.i!4rnon
xnH xqHax 6aiAar.
KoMnborepr xon60tAcoH
YeA nporpaMM XaHraMx Hb
qaLlparuiH ererAn!4rH
ryyxuf r (oMnbrcrep Aogp
TaTax aBax 6onoM)rooi
6ereep xepernerv cyynA Hb
3H9 ererAnufr 3aAnaH
r.!lrHxr4nx 6onHo.

l eAep 50 000

qaxunraaH
copoH30H
qaqpar14iH
xsMxYYp
(Toptekits
B/M,

Qaxunraax
ran6ai)

7

3ne xeuxyyp ns
qaxrnraaH opoH 6a
copoH3oH opHbt qaqparuiH
H3r3H 39p3r x3Mxrlx
3opxynanrrai 3eeBptaiH
x3MXYYp tOM.

Mt.tKpo,iInIiH xqHaflTbtH
cucreMt46r 6onoBcpyyncHbt
Aapaa Alaxuran LCD
Aonraq A33p qaqparlaiH
yTrbtr xapyynx qaAax
qaxunraaH copoH3oH
qaqpar M3Ap3re33p
TOHOTnO r 6aixa.

'l eAep 50 000 30 000

100 000

40 000



8

Tep3nryynorv
X3M)l(TFI
(1X101 digitat
lux meter
2 000/50.000
LUX)

3xe xeuxyyp ru
rep3nryYnrl4xH TYBUJXHr
Ton oox 66reeA xoMxux
x93raapaac xaMaapaH
ryxaiH opqHbt
rsponryynrxiH xoMxggr

UJYfIAC-u
09-ri ra ri

l eAep

02 4yraap capurH
aanbtH xaBcpanT

20 000 20 000

14n Ho

o

zo

lCOlONl.3ll

z,

l+

1
:l-

VERSITY OF

30 000

I

Oputur
TOOCOHtlpbtH

x3M)l(t4r't
(TSl Dustrack
Tooconqpux
x93faap
0.00'1/400Mr/M
3)

3He xertaxyyp ns
rpaBl'lMerpuiH Aoox aBax
6oArr qar xyraqaarur
agpo3onHiH Maccbtr yH[rJl4x
oonoMx14ir onroAor.
Xe4enuepuin spyyn axyi,
AOTOOA OpqHu araapbtH
qaHap, raAaax opqrH,
yTaar qnrax aflcbtH
3ar,tHaac xFHax yin 9Bqb,r
xaHax 3opl4nroop
AUJ

1 6Aep 150 000 120 000 100 000

10

Araaporri
AorooA 6onoH
ra.qaaA opqHbt

Haipnarbtr
roAopxorinorv

(TSl Q-Trak
IAQ

0-500 ppm)

Ho xaMxyyp xu CO2, CO,reMneparyp 6onoHqJhrnaryfiH xgMxgsr
xgMxrlx 3opr4ynanrrai
3e6Bpr,|iH xoMxyyp toM. H3r
Mr'tHyTbtH hHrepBanaap
LlyrnyyncaH 39 xoHorfirH
ercp.ll.hit xa4ranax 6ypeH
Oo,loM)rro,

3

1 eAop 100 000 80 000 60 000

11

AraapbtH
qaHap

ToAopxotinory
(lgeress

0/50.c)

o xeMxYYp Hb afaap
aryynarAax
(FopMarbAeruA, TVOC,
PM2,5, PM1O.
qar_araapblH qaHapbrr Mau
Hapri6H x3MI(Asr uxHo
yxaanar 3oeBprlriH
xaMxyyp ou. Fa4Ha 6onor_t
AOTOp araapbtH
6oxup4onsrr ryp4an
uryypxaf roAopxoinox
6onoMlrroF.

3x

l eAep 80 000 60 000 50 000

12

Ayy qxMo3Hl, i
AO3 X0M)l(t4rrt

(Etymotic
research

10dB/140d8
10/45.c)

Ho xoMxyyp Hb yrin
axlnnaraaHbt xoep
ropr|MToi. XeertrH ropurr,rsrr
x3MXhx, Ayy q14MogH14ri

ryHr 16 qar racpanrryti
xapyynAar 6a ryproH
wanrax xsux.y,nranr 2
MtlHyrbtH ryraqaaHA xrlrix

3

rvaH6t o3brr

l oAep 30 000 20 000 20 000

-$t
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490'toNHC3I

H o

zo
c6

13

Onoa yinAenr
opYHbt
cyAanraaHbt
6arax
(Multimeter
HHF81
10/95% RH
0/500.c)

ypoenen 6yi opvun4
xoMxunr xl,tix oH3 xgMxyyp
Hb ayy ruyyruaH,
rapgrryynor, q14iruJrn,
reMneparypbtr xsMXAer
6oree4 axrnnyynaxa4
xnn6ap nuap napaMerp
xSM)l(l,ixeSc xaMaapaaA
roBenyypHyyAaac coHronr
xui4sr. XexreH, xrxnr
xgMx33Hni 3arBaprai.
Xoarss rsrxnsruit 4aryy
3pr3nA3x CeHC Hb araapbrH
xypAUr oHA6p
HapxiBqnanrai xgMxr4Ho.
Oxre saceapnax ulyynryVp
6yxri ropnurH Ar4oA 6onoH
on4ep us4peux 6yxr,ri
xanbcaH quir ue4psrv, K-
xgn6spxiH H11(enb xpoM
6onox Hrxenu anMeHuyMaH
reMneparypuH M3ApgrY
33por opq[H ye fH
Ma,qpor.rxriH rexHonorHop
TOHOrnorAcoH, eHAOp
HapufBvnan 6yxr4ri

X

faaHbt x roi,,l

'l eAep 50 000 30 000 30 000

14

Ycnur 6ypsn
tUXHXt4n133Htli
6arax
(7s6C UV
220v 2.5c)

l-A uapxun ycaH
BAHH Hb EMHSNAT, XX
cypryynb, 3pA3M
ru!,r Hx,ln rSeH I r
cyAanraaHU na6oparopla,
y&nABep, ax axyh1
HorxYyAsA yypruyynax,
xaraax, oTrepYYflsx,
TorrMofl gr4iroop xaraax

DK-98-l

33 nanrrai

1 Ao3x 30 000 20 000 20 000

15

H tester

YcaH op,{6H
ToAopxolinor,{
6arax
(SX€20 pen

H3 x3MxYYp Hb ycHbt
urynrngr 6onoH xaryy nrui,r
pH roAopxoinox
3oplynanr 6yxui 36eBpxf H

3

xSMXt4X 3rc3j',r roM

1A3sx 30 000 20 000 20 000

uYfn
09-nr,ri

02 4yraap capurN
aanbtH xaBcpaflT

roAopxoFnoH rapraAar.
Xsatir ropr,ru4 4osruerp
x3p3rfl3N Hb gMap

TBuHHA M3A3pr.l coHcron
xaMraanax x3p3rc3n
auJurnax ecroi roArlrir
a nax o
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490-10NH3:r

!

p
C

s-

z $
tUYTLlC

09-Hufi
ur 02 4yraap capsrx

anbtH xaBcpaflT

Ycxur
tul,lHxHnrSeHIi
xsMxYYp
(HACH DR
19005/750Mr/,
rss)

3Hs xsuxyyp xu ycai4
aryynarAAar 6o4ucsrn ryxr
roAopxofnox
3opr4ynanrrai 3aaBphiH
xgMxyyp roM. T6M6p, t4oHbt,
aryynaMx, Qoc$ar, a3or,
qaxuypbrH ucsn, yn6yyp
6oguc, rogopxoinox rgx
MOT.

1 Aaox s0 000 30 000 20 000

17

YcHbr
tu HxlnrS3H[i
xsMXYYp
(Horiba 0/14
pH pH
0/100"c)

3aa xeuxyyp Hb ycHbt
qaHapHH y3yynonrr[r
xeMxux 6onoMxfioti 66reeA
xoep oop napaMerpyyArir
H3r3H 33p3r XaMX{X
6onoMx(roi.

1A3sx 50 000 30 000 20 000

18

Ycnur 6ypex
LUt4Hxun13gHt4i
6arax
(756C UV
190/1100HM
2nm 3.8nu)

eHe xeuxyyp Hb qaxnypbtH
H3rAnyyA uonn64ar
aMMoHl4raf HgrAgx uJap
oHru iH
rerepononxxyqnufH
KoMnnexc H3rA3n - H8 [
SiM0207l6 yycroAor 6a
ryyH[ri onrux HqTTbtr
ropnuiH xaMxyyplaiH
apraap roAopxoin4or. 3xs
xyr{[n Hb q3Hxop eBrerof
Oonrnoo aHr[xrpAar
oerooA 1sMKr/n xypronx
6ara SiO2-b[ roAopxoinx
6onxo.

'I Ao3x 100 000 80 000 60 000

19

AraapbrH
qaHap xSM)|(t4rq
(Multifunction
tester 0/50'c
20185% RH
86/106 xna)

OopManbAerxA(HCHO),
yyprluMraI opraH[K
xer4nyy4 (T VOC),
HapHfH uxpxsrn3rT
roocoHtlop (PM2.5), rooc
(PM10), reMneparyp,
.{Hirluun 3oprt,lir Hgr3H
39por xgMx14x roAopxoinox
qaAanrai 6ereeA Auxuran
qar, 3pqI4M xYr.r X3MH3X
cr4cTeMS3p TOHOTnOTACOH.

Araapsrx qaHapHH
y3yynonrlafr 24 qar!{f H

rypuJr4A racpanryf 6yprrsH
Yp AYHr AxarpaMaap
uxHrSH Kpr4cTan A3nroq3HA
Y3YYn0x33C raAHa

f

1 eAep 80 000 60 000 50 000

0/14pH 0/50.C)

_$il .4

'i

to
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r.xyTt4c-
09-Hrf

'I eAep

$
NH

!L

49010NH331

z o

o
p

02 4yraap capurn
uJaanHH xaBCpanT

80 000 60 000
20

llJeHlafH r3Hropr4fH
rcponryyflrxiH xsMx3or
anb i{ ra3paac roAopxoinox
6onoMxrori 3oeBpliH
X9MXYYp tOM.meter 17123

10.2 Llaxunraax cncreM
na6oparopx

pene xaMraananr, c(aAa cxcreMriH rypuJxnr cyAanraaHbt

100 000

21

Xeprox 6oAxcbrH
anaarAan
rnpYYn3r9
(TrF XL-1)

3xe Hb 6o4rcux
anAarAnur !{flpYYnH3.

1 eAep 30 000 20 000 20 000

NA
5yr33rA3xyyH

(u]t,rHxlrn133, rypulxnr
xtnhrAgx 6ataxur

rexopeeMxxliH H3p, Map()

ToAopxoiro,rr
y3yyn3nr /

uluHxxrr33Hri Topen
x3p / axrn6ap

X3Mxrx
H3rX

Ymenrea /rerper/

uwuc-
t.liH 6anu,
cyAnaa'r,

3XC-riH
Annnou 6r,{.lx

6airaa
o

1

Pene 6onori 4eg
cTaHqblH ToHor,lofl
uarlrax, xeMxunT
rypuunTbtH Taxe6poMx
(Relay and substation
test system)
Megger, Sverker 900

l-laxfinraaH MexaHIK
pene ryptJJr,,tx

Xarac AaMxyynarq
pene rypuJHx
Toon xauraananrun
pene rypurr,tx
YAxpAflarbtH xoflx33

250 000 100 000 50 000

2

3pqIM xyqHtai
napaMerpyyAxFH
qaHapbtH aHan!t3aTop
(power q uality analy zer')
(Megger, MPQ2000)

| 
-0.n xa-urn u.ryrau

I cYnx3sHA 3pqxM
xY'{H}4t4 qaHapHH
x3Mxunr xuix
-fyi4nuin rapMoH14K

aryynaMx
-XyqAonuiH .apuoxrx 

iaryynaMx I

l eAep 100 000 50 000 20 000

3

3pqxM xY,{Hui
napaMerpyyAufH onoH
yinAsnr xoMxyyplaiH
rexeepeMx (power
multifunction measuring
instrument),
(Megger, PMM-1)

xY'lAon
I-yi4sn
Oa3brH oHLlor

1 eAop 100 000 50 000 20 000

llJaxrix
rcH13pxix
r3p3nrvynrxlir
'roAopxoriflore

(Sky quality

KoMnaHu

rypuJrlx

l KoM



3nerrpoHuruiH
xsBn3Mgn xaBTaH xr,tix
KOMnbOTepbtH
y AlIpAna?rai,
roxeepoMx (Milling,
drilling and laser
prototyping)
(ProtoMat S103)

Baker
EXP4000
aHana3nTop

A4 xgMxgsroi Hor
Tanrai 3oc xaBTaH
A33p 3neKTpOH
xgnxg3Hr,ti xoBnoM3n
xaBTaHr 3OpOx.

br 02 Ayraap capbtH
anbrH xaBcpaflT

50 000 30 000

120 000 100 000

tuyTt/c
09-Hura

1

u]r,{pxer
(44)

10.3 Llaxunraax xaHraMxriH cyAanraaHbt na6oparopu

. l-laxt,lnraaH xoAenryypuiH
axrnnaraaHbl ye14iH
x0Mxl,lnT
. l-laxunraan xoAenryypuiH
opqitM xYr'{Hxi gaHapHH
xSMXr4nT
. Llaxrnraax xeAenryypuiH
acaanTbtH ryiAnt,,liH
xoMxunrt,lir 6u.]ngr xIfx
xSM)(r,tx
. L[axunraaH xoA6nryyprf H

CYnx$H A3x rapMOHt,lKIiH
urltHxl,lnrcS
. AaBraMx xyBr,,pryyprai
qaxxnraaH xoAenryypuIH
epqxM xyqHxF xoMxt4nr

Xguxrnrrrin
yrra

HH

!r-

_+

UNIVERSITY OF

o
p

o
=

150 000

Yxg, qar
lMRH.TerI

3)(H3r qarriHNa
5fr3srA3xyyH,

(6araxrr
ToxspaoMxuiH

H3p, Map()

ToAopxoinonr y3yyn3nr /
ur}{Hxrnr33Ht!i Tepon H3p /

axlrn6ap,

X3Mxr.rx
H3r)(

KoMnaHn
WYfAc-ritr

6arur,
cyanaaq,

3XC-niH
AXnroM

6rNxx 6airaa
oloyra8,0

80 000

4

1

49010NH331
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Baker DX
Static Motor
Analyzer

. Eyx ropnulx opooMrr4tiH
6o4ur ecepryyqnrain
x3M)l(r4nT
. Eyx ropnuliH opooMruiH
H6neeMx!,tiH 3capryyqnuf H
x3M)KhnT
. 5yx TepnHfH opooMruiH
6arraauxuriH
ocapryyqnliH x3Mxrnr
. 6yx ropnnfix opooMrxtiH
6ypoH scepryyqnrriH
x9MXlnT
. 6yx ropnrfiH
rycraapnarbtH
SCapryYqnl,lt4H xSMXInT
. 6yx repnriH
rycraapnaruH MaTept,lanbtH
a6cop6q14FH
kooQO14q14eHrIf H xsMxt,lnr
. 6yx repnuiH
rycraapfl arbtH MarepranblH
ryinuJpanbtH
KooSQxql,leHrl4liH x3MxunT
. ArlxMbrH xy,tAsnHiH
x9M)l(rnr
. Snqxar qaxrnanrbtH
XOM)l(TNT

XoMxxnrxiH
yrfa 250 000 200 000 1 50 000

3

OHgep
xYqAen3sp

ryput1x
(Electrom iTlG
winding
analyzet)

200 000 150 000 100 000

t.Ll 02 4yraap caps+r
[!aa,lbtH xaBcpanT09-r-r,r

. LlaxmraaH Aaaqur
ToAopxotinox
. TaH.ec oHqrxfr
roAopxofflox
. Hgaqhx ryi.An$it
roAopxofnox
. XeHAxipyynrHiH
ecapryyqnrir x3Mxlax
. TpancQoprtlaropurx
6arraauxut vagan, xoocoH
qBanrHH yenix angargntrr
ro,qopxoinox

XsMxlin-
rxiH
\ra
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490'roNHSlt

{

4
b

Power
Analyzer
P\ /6001

.0.4 xB-urx Luyran
cYnxSSHA 3pt{t4M XYqHt,lir
qaHapbrH xgMxfinr x14lix
. 1000 B 4eeu.r xyv4snrei
cynxosHrli gpqxM xyr{Hlf
qaHapbrH xoMx(nr xnfx
. HapHbr qaxlnraaH
craHLlbrH raHBeprepxiH yp
auJrxir x3Mxfix
. flaaraux xyeupryypbrH yp
auJur, 3pq[M xYqHli
qaHapbrr x3Mx14x
. ,qoaA rapMoH14KfiiH
x3MXl1nT
. L{axunraax aBToMauJrHbt
taBBeprepxfH yp auJr[fH
x0MxunT
. XoconcoH xeAenryypr
aBToMa[!l1Hbr xHBeprepufi H

yp auJrhfH xoMxunr

X3Mxxn-
T,nhH
y-l-ta

000150 100 000 50 000

ruyTt4
09-xI

10.4 Meu6pax sneMeHTriH rypulrnr cyAanraaHst na6oparop,

H 02 Ayraap capbtH
[!aanbrH xaBcpaflT

4

NA
6yreargsxyyx

ToAopxoinom
y3yyn3nr /

uJl,tHxnnrc3Hrli
Tepon H3p /
axrn6ap

lllxHxrrnra3,
rypulnnT
xxirA3x
6arax}lr

T€xope€Mx]liH
H3p, MapK

X3Mxrx
83rX

Yxenrae
lMAH.Tgtl

KoMnaHu
t!YT14C-xiH

6arur,
cyAJraaq

3xC-i,!iH
annnoM
6Bqrx
6airaa

oloyraHA

1

Meu6pan
gneMeHT!4fH

axhnnax
qaABapbrr

ToAopxoinox
cyAanraa

MeM6paH
eneMeHTl,lnH
HsBTpYYn3x
qaiqBapbrr

roAopxofrnox
Typr.xxnT

8040 CPA 6a
ryyHrof nxxn
33p9rngnr3f
ueu6paH
3r]eMeHT
6yxri uo4yns

Hsr
x3M)l(InT 200 000 150 000 120 000

2

MeM6paH
9neMeHTt4frr
ynaMxnanT
x!r'.Mhil|
apraap yraax,
cy Aanfaa

MeM6paH
eneMeHTIiH
auJltrflamuH
xyraqaar
ypracrax,
He€qlfr
ToAopxoinox,
xuMIfH
apraap yraax
rypurlrnT

1200 000 800 000 500 000

8040 CPA 6a
ryyHrof xxrn
33p3rnan13F
ueu6par
3NEMEHT
6yxxi MoAynb

H3r
3NEMCHT

vth{
rypuJt,!nr
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09-Hra

zo

z
s

bt 02 Ayraap capbtH
anbrH xaBcpanTf/

:i
I

H

9r

490'10NH331

3

TyxaiH
ueu6pan
3neMeHTSA
TOXr,rpcoH

yraax,
q3B3pn3x
x14Mx f H

6o4rcurr
coHrox
cyAanraa

MeM6paHbr
raAapryyA
TOI-TCOH

xaru&H uJr1Hx
6aiaan.
x14MuFH

Hafpnarbtr
cyAnax,
TOTTOOX

rypu[4nr

8040 CPA 6a
ryyHr3f r4xl1n
3spornoflron
ueu6pax
3NEMEHT

6yxlai MoAynb

Hsr
ONEMCHT

ui{
rypuJunr

1500 000 1200 000 800 000

Apaax xar. Msgosnon, xor6ooHbt rexHororriH cypryyrb
11.1 Pagno gaaraMx, aHTeHHbt na6oparopx

Ne Ton6epr yinrnnr33Hxi repon

On4op 4aarauxriH paA!4o rexoepeMxBtiH
x3Mxrnr (uJyyp, canaanaN, qaAan
xyBaarq, xonltN 3gpor roxeopeMxxfH
AaMxyynnbtH y3yyn3nryyA (S-aac qeox
y3yynsnr xoMxxx roxhonAon.q)

Xapernex 6arax,
x3p3rc3rr

Herx yxs
lrorl

X3wrrunm, moxupyynea

1

PaAIo cTaHLlbtH qaAnbtH x3Mxt4nT
OM, TeneBn3xiH HoBrpyyn3x craHqbtH
xoMx]1nr roxlrpyynra 0
YypeH
C

CneKrp
aHanu3aTop 400,000

2

AHrexxsl 6ypex xemxrnr
- Oipurti oofloH ancbrH 6ycriH

XsMXMNTYYA
- 30 FFq xypronx AaBraMx,

Texe6peMx!,tiH xoH4aeH xoMxogc gO

cM xYprsnr

RF chamber,
cTaHAapT aHTeHH,

cYnx33Hr,,ti
aHant43aTop,

x3MXlnT!,tiH Yp
4yn 6onoacpyynax

nporpaMM
xaHraMx

1,000,000 -
3,000,000

Uaapgnararai
H3M3NT
xop3rcnt4iH
ren6ep
opooryi 6onHo

3

Marepranurn rycraapnax ysyynanr
xSMXt4X
- Ar3neKTpr4K HOBTpYYnSX qaABap,
- aaMxyynnHB xapa KTe pTcTr,| K

CynxoaHrii
aHan[3aTop 600,000

4
Cynxsaxufi

aHant,|3aTop,
cneKTp

aHanx3aTop

300,000

Tain6ap
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5
Pa4ro 4onrnonsr rapxanrblH xsMxunr (60
FFq xypranx ,qaBraMxriH 3ypBacr, 1 KM
paArycr)

Wave-control filed
meter 500,000

6
Cancpulx xon6ooxur xyno3H
aHTeHHbt XeMXtmT, Toxupyy nra

aBarY.
Cynxeaxui

aHann3aTop,
cneKTp

aHanH3aTO

500,000

3aeeapvnan, cuMynsqu

1

Yracryri
cH Mynfl L[4

cynxogHr,ti 3arBapqnan,
Exata, lvlaflab 1,000,000 -

3,000,000
xa i,

Ysyynsnr,
TOBerune6c

2
Xo4enreeHT xon6ooHbl cynxg3, Heoq
xyBaapunanTbtH 3afBap'{nan, cnuyngqu

Radio mobile,
matlab, exata

J
(axrnraax copoH3oH
TapxanTuH C}1Mynf,qx

AOnrIoHbt Wnprop, Atol 1,000,000 -
3,000,000

xaMaa HA

Ysyynenr,
TeB0runeec

CST. ADS
xaMaa a

Y3yyn3nr.
TOBOTUJnOOC

AHTeHH, RF TexeopeMxufH 3arBapqnan,
cr Myrl9 qr4

XoAenreeHr xonoooxul 5G xeerpyynsx 3eBnex yinqt,lnrcg
(cneKrp coHronT, qeM cynxos HoBrpyyn3x, slicing, sarBap
6onoBcpyyn-ax, ryxaiH yinABop, yypxai, ax yf-naasprlfl
qorqon6op 6ycyyAs4 5G Hearpyynex saraap 6onoacpyynax)

2
o flx3 H3 14Vt HPaAV, TCX KV V,14 HcY 3eBnox V |,1n rlTh o flx3paAr cY

Ten o eBJ'] x T IAIJJ 3n X,qnacyy iaAB3p

3

9aHapbtH nSnT

Too fl ,1 o e H fv,Jl HipaA ex3eBnpreH sBrpYY VNq r33Yin
CT HaHAa V HpTbt nT6XOOpeMXH H aBax

4
Opon nyrarr axrflnax 6af H3BTpyynsNyyA!aiH xeMxrnrraa OM

fnXVTO LIJ u anlproo q r33T3VN V xa Nl AXyrin 3eBn6Xaap
nh At,l n 3

AxnHH AaanraBapaac
xaMaapHa.

eHAep AaBraMxriH x3p3rcnyyAxrir yinABopnex,

Ilaaopamopu myuuznoceH cypaanm soxuon 6aieyynax

Axtetx.
rypuJrlx

1 6rvun ponruonu xgpgrcon, aHTeHH, AonrtaoH Tapxanr

2 PaAr4o cynxooHlF TenoBnenr

Cypranrux reneBnoreo. xyH[i
TOOHOOC xaMaapq YH3 egp eep
oat,|Ha.

wyru
09-n

H 02 Ayraap capbtH
Tyr..uaanHH XaBCparrT

o
o
=

4

5

3eenex y nqunzoo

430'IONH33l

1,000,000 -
3,000.000

1

oHoB,{nox)

coHronT, COHTONT,

3acBap
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11 .2 HPC na6oparopn

Na Ten6epr yinvrnr:extri
Hep

X3uxnx ngrx Capur xerxrix
yxsnras her/

Tafn6ap

Cucmenuitu 6onouxyyd: Ubuntu OS

VPS - eupmyan cepeep

1

VPS
- Core CPU x 3.29h2
- 1 GB RAM DDR4
- 2OGB SSD
- 1 lP xarr

6arq
28,000 RAM 6onoH SSD xoMxosr

H3MarAyynox 6onoMxroi.

2

VPS
- Core CPU 3.2ghz
.2 GB RAM DDR4
- 4OGB SSD
- 1lP xaer

6arq RAM 6onoH SSD xsuxger
HaMerAyynsx 6onoM)(Ioi.

3

VPS
- CPU 2 core x 3.2ghz
. 8GB RAM DDR4
.1OOGB SSD
-lP1h

6arq 128,000

4

VPS
- CPU 3 Core x 3.2ghz
. 16 GB RAM DDR4
- 2OOG8 SSD
- 1lP xaBr

6anl 240.000
RAM 6onox SSD xeMxssr
H3M3rAyyr3x 6onoMxfioi

CPU dedicated server - @u3uK cepeep

1

- CPU 2xlntel Xeon gold 4
core/8threads3.20GHz
- RAM 24GB DDR4
- 2x 600GB SSD
- PSU Reduntant
- lP 'l xaer

6arq 320,000
RAM 6onoH SSO x3Mxo3r
HoM3rAyyn3x 6onoM)fioi.

2

- CPU 2x lntel Xeon 4 core /
8 threads 3.20GHz
- RAM 32GB DDR4
- 4x 600G8 SSD
- PSU Reduntant
- lP 1 xanr

6arq 400.000 RAM 6onoH SSD xoMx3ar
HsMsrAyyn3x 6onoMl(roi.

CPU dedicated seNer- cpBuK cepaep

UNIVERSITY OF

3f

leo'loNH331

48,000

RAM 6onor SSD xsuxosr
H3MorAyynox 6onoM}fiori.
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490'toNH3t1
1

- 4 Core CPU
.8 GB RAM
- 12OGB SSD
- Nvidia A100 80gb 1x
1lP xaer

6aru RAM 6onon SSD xaMxssr
H3MorAyyn3x 6ofl oMx(roi.

?

- 32 Core CPU
- 164 G8 RAM
. 24OGB SSD
- Nvidia 4100 80gb 2x
1lP xaer

6arq 2,500,000 RAM 6onoH SSD xaMx33r
HgM3rAyyn3x 6onoM)ifiof .

3

- 64 Core CPU
- 328 GB RAM
- 5OOGB SSD
- Nvidia 4100 80gb 3x
1lP xanr

6arq 4,500,000 RAM 6onox SSD xoMxo3r
HoMorAyyngx 6onoM)fioi.

rxyT14c-
09-xuti

11.3 "MynuruueAra cryAur KoMnbrcTep xapaaHbt na6oparopn

02 gyraap capux
u.raanbrH xaBcpanT

Na H6xqen Xguxnx xgrx Capsrx xsrxtix
yxsnrss /rerper/ Tain6ap

1 lCryArain rypesoaix
x6nc/36BxeH 6!r,{n3r xuix

Ino"r

1 qar 80,000
Typeecnerr ranaac xqHanruH

6pe6HA axlrnnax M3pr9xlrfl ToH

6arixryi, MXTC-rsi xaMrblH

axunnaraarai @iryy nnara
Toxr4onAonA, 20 ryprenx

xyBr,riH xeHronenr y3yynx
6onHo.

2 Cry414 6snrrscen eu4eo
6uvnsr sanyynsx

l Mr4Hyr 10,000-1 5,000

3 ApoH Hxcrenr 1H!4cnor 100,000-120,000

4 Koxtext xurinTox Toxr,{ ponqox 6onoMxcrol

5 Penpepnsx npoqecc

1 Lla r

60,000

6 Ivlotion capture aurlrnax 200.000

7 360 xaraep 3ypar aBax 3 qar 70,000

I 3D cKaHHep 1 6fier o6refi 50,000

9 XsensnrsH4 3opr,{yncaH nporpaMA yHr4iH AyH rapax, ror qaxunraar 6a
xapIyqcaH ax]inTHbr xencoHA yHr,tiH Ayaruix 10o/o HoMx ToollorAoHo.

10 3ypar :ypax ra6ner auJ!trnax

KAT VR r6xoep6Mx aulr4rnax

8 qar 40,000
11 l qar 100,000

15ruun 150,000

13
Cypranr, ceMIHap, xypan
3eBnore6H14i yir qBLlbrr

6r,rvrx apxuanax /2 Kauegl

8 qar

3D npHHrep

12 lE-Xta,{33nxiH 6uvner, uonrax

1 qar 150,000
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'11.4 tlnn 4u:aixur na6oparopr

11.5 Kl6ep aroynryi 6atignsrx na6oparopt 6onox 6ycag KoMnbKrrepbtH na6oparopr

A/a Ten6epr yinrtrnreoHxi repen Too
x3MXe3

YHa/MFH.16r/

KoM naH14
Tec6B

6airyynnata luyTt4c
Xsmxrnr, roxrpyynra

1

SEM-uiir 3ypat a}ax 11 AeauJ
COXEM EM-3oMagnification:
150,000x
Spatial Resolutron: <5nm at 30kV
Acceleration Voltage: I -
(adjusbble in 1kV scate)

t6.

30kv

3Lir 10 000 5 000 3 000

2 Onrux ur,rxpocxon 3ypar aBax 1 u-r 5 000 3 000 2 000
3 Tarax uyyrss auJ!trnax l Llar 8 000 4 000 3 000

A/a Ten6epr yinuunr33H1{f repen Too
xaMx33 Kounanlr Tecee

6ai4ryynnaft txyTt4c
Xamxrnr, roxtpyynra

1
KoMnblorep a[.!l,lmax
Dell. Precision 7920 workstation

'l qar
(1 KoM)

5 000 3 000 2 000

2
KoMnblorep auiur,]ax
iMAC 24 inch

1 qar
(1 KoM)

5 000 3 000 2 000

KoMnbloTepuH cypranrbtH epge 1 Llar 20 000 10 000 8 000
3

11.6 flaauunrsg xon6ooxur cynx33Hhi na6oparopr

Na

3

4

YH3/M9H.Tor/
Torr6opr yin,{xnr3oHxf repen Too

x3M)l(3e Kounaxr
6an finala

TeceB
LiJYT14C

X:uxnnr, roxnpyynra
SoAur qarliH ocllennorpae au14rnax
a uJr Tnax

'l u.r 100 000 100 000 400 000

2 Onrrx cnerrp aHan!!3arop auJurnax 1 u-r 100 000 100 000 400 000

AWG (arbitrary waveform generato0 100 000 100 000 400 000

l y Aaa 1 500 000 I 500 000 1 000 000

--o0o--

YH9/MsH.Ter/

1

l yAaa

Onrxx cxcrreMrarH xgMxxnr rypurnr


