Ilepeyenn od0opy10BaHMS, IVIAHHPYEMBIX K 3aKYIY VIS HAYYHBIX HCC/IE10BAHHI

B 2025 roay B paMKax BBIIOJHEHHS FOCYAPCTBEHHOI0 3aKa32a 10 IporpamMmme

[Tpunoxenue A
Kk [TpaBuiamM npuoOpeTeHHa Hay4YHO-UCCIIE10BATETLCKHMH
MHCTUTYTAMH W OpPraHH3alMAMH BbICLIEro W (HJIH) MOCJIEBY30BCKOIO
oOpa3oBaHUs TOBApOB, paboT, yciryr, HEOOX0 IUMBIX
JUTS BBITIOJTHEHUA Hay4YHBIX HCC/IEIOBAHHMH
M Hay4YHbIX padoT, peaiu3yeMbixX
3a CYEeT OKKETHLIX CPEICTB

«BR24992867 - PazpaboTka pecypcocOeperaromux TexXHOJIOrHii A1 Pa3BUTHA H YIIPABJIEHHS BOJAHBLIM X035HCTBOM H nepepadaThiBaome

HPOMBIINILICHHOCTBIO mhwwﬁﬂn,—ﬁ:wu CO3JaHHEC HHHOBAUHOHHOI'O HH’KHHHPHHIOBOI'O HECHTPaA» /1T bv&c—uw,—d—u:—c_

«KauecTrBa BOAbD)
HAO «Tapa3scknii ynuBepceurer nmenn M.X. /lyjaTa»

Ne HaumenoBanue XapakTepHCTHKH (1151 000py10BaAHHS Ob0ocHoBaHHe 3aKYNOK Inanupyemasi | Cpoku | Ycaosu Konrakrbi
AONYCKAETCsl YKA3aHHe MOJe/IH, MAPKH, o00opyaA0BaAHHSA CTOHMOCTH | 3aKYIIOK st
CTPaHbI H APYrHX CBeJICHHI) ON.IATDI
(30/70
% 70/30
% 100
%)
Jlor.Xum-1 [Macc-criekTpoMeTp C Macc-cneKTpoOMETp MnpeJHa3zHauyeH Ui 3aKkynka Macc-CreKTpoMeTpa ¢ 215461 167 no31 | 0/100% (8700 894 9933
WHIYKTHBHO-CBA3aHHOH 3/IEMEHTHOIO aHaJIu3a ¢ BbICOKOH MHJYKTUBHO-CBS3aHHOM naexaops
nnaszmoi iICAP MSX (ICP- TOYHOCTBIO M cTabuapHOCTBIO. OTanuaercs |uasmoi ICAP MSX (Thermo 2025 rona
MS). dupma Thermo Fisher  |[aBTOMaTH3alIMEH, HU3KMMH 3aTPaTaAMH Ha Fisher Scientific, CILIA)
Scientific, CLLIA o6CiyKHBaHKE W HAIEKHON paboTol 1ake (00yciIoB/IEHa HEOOXOAMMOCTBIO
¢ npobaMu CI0KHOI0 COCTaBa. [POBEICHHUS BBICOKOTOYHOTO H
Ucnonb3yercs B 3KOJOrHYECKOM JIOCTOBEPHOrO JIEMEHTHOIO
MOHHTOpPHHTE, KoHTpoJsie kauecTsa iICAP  laHain3a B paMKaX Hay4HO-
MSX [CP-MS obecrieunBaet ctabUIbHbIC  [MCCIIE/IOBATC/ILCKHX H
Pe3yJIbTAThI Kak/IblH JI€Hb, FApAHTHPYA nlabopaTtopHbIX pador
BLINOHEHHE TpeOOBaHHH K yuupepeurera. Jlannoe
POM3BOAMTEILHOCTH, U NPE/IOCTABIACT obopyaoBatue obecreynBact:
HHTYMTHBHO IOHATHBIE HHCTPYMEHTDBI UL ONPEACICHHC COJIEpPIKaAHHS
NO/U1EPAKH Y100CTBA HCIIOJIL30BAHHA. MHKPO- M MAKPOIJIEMEHTOB €
iICAP MSX ICP-MS: coueranue [pe/ie/ioMm 00HapyKeHHs Ha
AHATUTHYECKOH 2(P(PEKTHBHOCTH, yposuhe ppb:
HAJIEAKHOCTH M TIPOU3BOAUTCIILHOCTH -




MeHee 64.

CTOJIKHOBHUTEJILHOH SIMEHKH

He 0onee 2% OTHOCHTE1IbHAA

Ce2+/Ce+ He 0onee 3% .

CTEP/KHEH BLICOKOH YHUCTOTHI,

JepKaTenax.

NoJy4eHHbIX Jannpix: Hannuune.

[IpocTol, yoOHBIH M HA/IEKHBIN B
HCTI0J1b30BAHHK OCOOEHHO MOAXOAMT VIS
PYTHHHBIX 1a00paTOpHbIX aHATH30B HOBBIE [4YBCTBHTE/ILHOCTD aHAIH3a]
GYHKUMH 3HAYMTEILHO YBEJIMUHUBAIOT

HHTEepBa/Ibl O0CTYKMBaHUs. KoiHuecTBo

3JIEMCHTOB, ONpeAesacMOe 3a OJIMH LMKJT HE 3aTpaThbl; BO3MOKHOCTD ﬁmmo._,v_

He 0onee 1 umn/c OTHOCUTE ILHAA
HHTEHCHBHOCTHL OKCHAHBIX HOHOB CeO/Ce

HHTCHCHBHOCTD ABYX3apia/JHbIX HOHOB

Monnas ontuka: Jlunza-aednexrop ¢
KPVYIJIBIM CEYEHHEM KaHasla, OTKJIOHAIOUEH |[COOTBETCTBHE MEK/1YHAPOAHBIM
HoHbl Ha 90 rpaaycos Macc-aHanu3arop:
KBA/IPYIO/JLHOIO THIA C YaCTOTON padOThl
He MeHee 2 MI 1t Cocras crepKHEH
kBaapynoi: Keaapynosib 10/KeH ObITh
H3rOTOBJIEH M3 TBEP/bIX MOJIUO/ICHOBBIX

YCTAHOBJICHHBIX HA KCPAMHYCCKHX

CKOpOCTb CKAHUPOBAHMUA KBAJIPYIIOJIA: HE
meHblue, yem 3700 a.e.m./cex Tun
JIETEKTOPA: BTOPUYHBIN 2JIEKTPOHHBIH
YMHOKHUTENL JIMHAMHUYECKHH JiManas3on:
JIMHaMHUYEeCKU iMana3on He menee 11
nopsaakos Bakyymuas cucrema: 1pex
crajuintan, anddepenumnanbias ¢
TypOOMOJIEKYIAPHBIM HACOCOM M BHELLIHUM
pOTOpHBLIM Hacocom COOp JIaHHBIX B
GoHoBOM peKHME C OJIHOBPEMEHHOH
BO3MOAKHOCTLIO 1poBeieHus 00paboTKH

BBLICOKYIO TOYHOCTD,
cTaOUIBHOCTH U

ABTOMATHU3alHIO IPOLECCOB H
HHU3KHE SKCIUTYATAUHOHHBIC

¢ nMpodaMu CJI0KHOTO COCTaBa

Jlnanazon onpenensiembix Macc He yxe uem|(Boaa, nousa, bHomarepHaibl,
2-290 a.e.m. Jlpeid wkansl Mace (He Oosee)|0TX0AbI U Ap.); POBEICHHE

0,025 a.e.m. / 24 yaca Bennunna GoOHOBOro |9KOJIOrHYECKOro MOHUTOPHHTA,
CUrHasia Ha m/z = 4,5 B CTaHJAPTHOM

PCAHKHMC 0e3 UCIOJIB30BaAHMUS PEAKIIHOHHO-

KOHTPOJIA KauecTBa, aHaIu3a
00pasloB NPUPOJAHOTO H

McnonbzoBanue npudopa 1ICAP
MSX ICP-MS nozsoaut
MOBBICHUTH KAa4€CTBO HAYUYHBIX
HCCIIEIOBAHUH, PACLLIHPHTD
AHAJTUTHYECKHE BO3MOKHOCTH
1adopaTOpHUU M 0DECIIeUUTD

CTaHaapTam IpH BbITIOJTHCHHH

KOJIHYCCTBCHHOI'O 2JICMCHTHOT O
dHaJIN3a.

TCXHOIC€HHOI'O INMPOUCXOKIACHHA.




HyBCTBHTEILHOCTE B CTAHAAPTHOM PEXKUME
(He menee): 7L1 80x106 (umn/c)/(mr/am3)
59C0 290x106 (umr/c)/(mr/am3) 115In
600106 (mmn/c)/(mr/am3) 209B1 500x106
(umn/c)/ (mr/am3) 238U 850x106
(umn/c)/(Mr/am3)

KOMIUIEKT MOCTABKH JIOJKEH BKJIIOYATh
CJICYIOUIHE NMO3HIMK: Macc-CnekTpomeTp ¢
HH/IVKTHBHO CBA3aHHOM TJIa3MOMH
CranaapTHble pacTBOPHLI U HACTPOHKH H
onTUMH3aLHH npubopa BakyymHas
cucrema Habop TpyOOK H KOHHEKTOPOB LI
NOAKIIOYEHHA nMpudopa JIMueH3HoHHoe
nporpamMMHoe obecneyenue IlepcoHaibHbIN

KOMIBIOTEP

Mucrannsums npudopa
(nyckoHasaouHbie paboTbl, yCTAHOBKA)
u OOyyenue. 3 AHeBHOE OOYUYEHHE TPEX
MCClIe/IoBaTe I Ha MeCcTe YCTAHOBKH
aHaIM3aTopa y Beayllero CrielMajincTa B
obnactu UCII-MC Tlocne nonyueHus
oOy4yalouHecs HCCIe0BaTE/H T10J1y4aT

cepTH(HKaTBI

600 000

Jlor. Xum-2 | BonHOAHCNIEPCHOHHBIH S6 JAGUAR — WDXRF-ananuzatop ot |3akynka obopy/ioBanus S6 206 182 580 no31 |0/100% [8700 894 9933
pPeHTreHOD.TyOpeC€HTHbIH komrnanuu Bruker Bonnoaucnepenonnsiii [JAGUAR HeoOXxoauma Juis nexkadps
2025 rona

cnektpometp S6 JAGUAR

(WDXRF-ananuzarop).
¢upma Bruker, I epmanus

peHTTeHO(TYOPECUEHTHBIH CIIEKTPOMET]
. crocoOHBIA AHAIW3UPOBATDL JJIEMEHTDI
ot dropa 10 ypana, Ha4YMHas OT YpOBHS
naecATkoB 1 coted ppm a0 100 % B
[MOPOLIKaX, KHJAKOCTAX, NPecCOBAHHBIX
rabnerkax M ruiapieHbix npodax. Ilpu
mouHocTH Bo30yxaenus 400 Br,
Hanpsaxenun ot 20 10 50 kB n Toke ot |
10 17 MA OH ONTUMa/ILHO BO30YIK/1a€T
Bee wieMeHThl. Brnoyaer ToHKoe
OepHIMeBoe OKHO (75 MKM) JUlsd aHau3a
JErKux 2J1eMeHTOoB. | eHepaTop uMeer
BOIMOKHOCTD NEPEKITIOUATHCH MEHK/LY
Pa3/IMYHLIMH HACTPOHKAMM HATIPAAKCHNA
u MolHocTH B Jinanazone 20-50 kB n 1-

[POBE/IEHUSI BLICOKOTOYHOTO
MHOT02JIEMEHTHOIO aHa/Iu3a
NPUPOAHBIX H TEXHOIEHHBIX
oOpa3uos (1mous, BO, OTXO/10B,
coipbs). [Ipubop noszsonur
ONpPeaCATL COACPKAHNE
XMMHYECKHX 2JIEMEHTOB B
LIHPOKOM /IHaIa3oHe
KOHLICHTpaLMi, odecneunsas
TOYHOCTL U BOCIPOH3BOAUMOCTD
Pe3yJbLTATOB.
Ucnonp3oBanue J1anioro
CHICKTPOMETPA MOBLICHT
KQUCCTBO aHAJIMTHUECKHX

HCCIIEIOBAHNUH, PpACLLIHPHT




I'7 MA. KonstumatopHbie caMKH ¢
aauaMeTpom 34 mm u 28mm JLis
VJAYHIIEHHOTO OOHAPYKEHHUSA CII€10BbIX
KOJIMYECTB 2JIEMEHTOB NMpHOOpP OCHAalLEeH
5-MO3HLIHOHHBIM MepeKoYaTesiem
GUALTPOB NEPBHUYHOIO IMyUKa /1S
JYHLIEro COOTHOLECHMS NMHUKa K (hoHy
(BKJIIOYAs AJIFOMMHHEBBIH MU MEJIHBIH
buneTp),
BHICOKOYYBCTBHUTEJIbHBIN
KOJUIMMATOP yayuinaer
CIIEKTPaJIbHOE pa3pelleHue U
YBEJIHUHUBACT YYBCTBHTEJILHOCTD UYTO
CKa3bIBaeTCA Ha npejesax oOHapyKeHuUs
M aHaUTHYeCKOH TouHocTH [Ipubop
MOKeT ObITh OCHALLEH /10 4 KpUCTaLIaMH-
aHAIM3aTOPaMHM U1 ONTHMAJIbHOIO
pa3pelieHHs H YYBCTBHTEIBHOCTH BO
BCEM JHara3oHe 3JIEMEHTOB.
[IponopuroHaibHBIA MPOTOYHbIH
CYETYMK JUIA JIETKUX 2JIEMEHTOB H
nerekrop HighSense XE 1 cpeanux u
TAKENBIX 3JIEMEHTOB C B/IBOE JIYYLIHM
IHEPreTHYECKHM pa3pellieHHEM, YEM Y
CUMHTHW/UIALIMOHHBIX CYETYHKOB, C
HE3aBUCHMMOMN HACTPOHKOH YPOBHEH
JIMCKPUMMHATOPA U1 KaK10r0
nerektopa. Llugpopas razosas
cTabMIM3aUMsA NMPOTOYHOr 0 CHETYUKA
obecrneyuBaeT MaKCUMAJIbHYIO TOYHOCTD.
JlnanazoH TMHEHHOH CKOPOCTH cuTa Juls
oboux aerekropos — 0 2 Mour/c.
[TpuGop umeeTt BCTpoeHHBIH XY -
arocamiviep Ha 20 oOpa3loB Ha JIOTKE U
4 hPUKCUPOBAHHBIX MOJOAKEHHA U1
KOppeKLMH Apeida u NpoBepKH KauecTna
o6pa3uos amamerTpom 10 51,5 mm. [l
WiMepeHusa TBEpbIX 00pasiion
[pe/lycMOTpeHa BaKyyMHas CHCTEMA.
Hanuume cucTempl NpoayBKH raszoM. s

BO3MOKHOCTH J1abOpaTtopuu M
Oyaer cnocobCcTBOBATE
BBIMOJIHEHHIO HAYYHBIX U
obpa3oBarebHbIX 3a/1a4
YHUBEPCHUTETA.




AHAJIK3a ChINYYHX MOPOLIKOB H
KHIKOCTEH CHCTEMAa UMECT J1BA I'eJIMEBBIX
pexuma: - ['einid ¢ NOHWKEHHbIM
nasjaenuem (okoso 150-250mbap) ans
aHaJIM3a Ma10JIETY4YHX Npod ¢ MaIbIM
pacxo/1oM rasza. - Pexxum armocdepHoro
reJIvs JUTS aHajiu3a JIETYUYHX 1po0.
CrieKTpoMeTp UMEET BO3MOXKHOCTD
OBICTPOro NEPEKIIOUECHUA MEXK/LY
BAKYYMHBIM U I'€JIHEBBIM PEIKHUMOM JUIs
aHaIM3a CMELUIAHHBIX MMAPTUH TBEPABIX H
JKHAKHX 00pa3uoB. B KOMIUIEKT MOCTaBKH
BXOJIMT caM npuOOp ¢ aBTOCIMIUIEPOM Ha
24 npoOw1 (20 Ha noTke U 4
(HUKCHPOBAHHBIX)

[Tpubop nocrapisercs Ha CBOEM CTOJIMKE
Ha KoJiecaX M CO CBOEH CHCTEMOH
OXJIAXK/IEHUAPEHTIeHOBCKOM TPYOKH. B
npubop yCTaHOBJIEHBI YETHIPE KPUCTAJI/IA-
aHanausaropa:

- Kpucrtasin ananusaropa ¢
CUHTETHYECKOH MHOIOCJIONHOH
CTPYKTYPOH, HHTEHCHBHOCTb KOTOPOTO
ONTHMH3HPOBAHA /Ul aHaiu3a ot Qropa
10 maraus (XS55).

- Kpucrann neHraspyurpura Uis aHalu3a
IEMEHTOB OT ATIOMHHHUA J10 XJ10pa
(PE]).

- Kpucrann obuiero HazHaueHus JUis
AHAJIW3A JIEMEHTOB OT KaJikd J10 ypaHa
(L1F200).

- JlonosHUTEILHBIH repMaHHEeBbIN
KpUCTaLI JUIA JUIA AHAJIN3a 3JIEMCHTOB
dochopa, Cepoi n xnopa (Crystal XS-Ge-
C (curved)) I'NoMmumo npubopa KOMILIEKT
nocrapky pknovaet: Iporpamma juis
nposejsenus beccranapribli
MOAYKOAMYECTBEHHBIA aHain3 Jo0bIX
npodb.




Kiosersbl st paboTsl ¢ KHAKMMH
npodbamu — | KoMIuIeKT

Habop s cepsuchoro obcnyxupanus —
| KomruiekT

HUncranasaums npudopa
(myckoHasiaiouHble paboThl, yCTAHOBKA)
1 OOyueHnue. 3 nHeBHOE 00yueHHe Tpex
MCCJIE1I0BATE/ICH HA MECTE YCTAaHOBKH
PDA ananusaropay
CepTHhHUHPOBAHHOIO OT 3aBOJ1A
MPOH3BOAMUTEIIA, BEAYILEro CrieuHaiIncTa
B o0nactu XRF. Ilocne nonyuenus
oOyyalouecs uccie10BaTeNu rnoayvar
cepTH(HKATHI.

530 000

JloT. Xum-3

YCTaHOBKA NMUPOJIH3aA JUIs

npou3BoacTea Ouoyrna MJ-
05

YcTaHoBKa MUPOIM3a U1 NPOU3BOACTBA
ouoyras MJ-05

Pa3mep peakropa: 1200%¥2200 mm
Emkoctb: 100-500kr

[Torpebnseman mouHocTh: 312 kBTu
Pacxona raza: 50-80m3

Ckopoctb Bpauenus: 0,4 odbopora / MuH
Buyrpenuee nasnenue: <0,04 Mna
Peaktop (310s

KOTEJ1 HepKaBetolui / 345

CTajlb)

1200mMm * 2200ma1 * 12MMm

ToammHa * 1 KoMriekr

DNeKTpoMar HMTHbIH

cucrema otoruienus: 300 kBT
Ocuosanue Gpynnamenta: 1200 mm D ¥
2000 mm L * 700 mm

H* | komrmiekr

Bosaywneiii cenapatop: 630 mm D *
2000 mm H * 5 MM

Tomumua * | KoMIuiekr

Konaencarop (noaKIoueHue
mardopma): 425 mm D * 3000 mm H * 3
MM, TOJIIIMHA * 2 eJIHHHLLDI
buoyriepoanas pasps/ika

yerpoictso: @320 * 3000 mm

[Iuponusnas ycranopka MJ —
05-310 nosyaBTOMaTHyeCcKas
CHUCTEMA I MPOU3BO/ICTBA
ouoyrnepoaa (biochar) B
OECKHCIOPOIHOH Cpe/ie NpH
BBICOKHX TeMIIepaTypax M3
OpraHHYeCKHX H
CEIbCKOXO3AHCTBEHHBIX OTXO/108
(HanpuMmep, KOpbl, COJIOMBI,
JIPEBECHOMN CTPYIKKH H T. J1.).
YcTaHoBKa 1M03BOJIAET TOYHO
KOHTPOJIHPOBAThH TEMIIEPATYPY,
CKOPOCThL HAarpeBa H
NPOA0/DKHTEILHOCTD MpoLecca.
Ycranoska HeoOXoauma Juis
OINnpeAe/ICHHs BbIXO/1a H
KauecTBa OHOYIUIA U3 pa3/IHYHbIX
OPraHHYeCKHX OTXO/10B B
HCCIICI0BATE/ILCKHX LICIAX.
[Inpoausnas cucrema MJ-05
[NO3BOMACT H3y4aTh
TEPMOXHMHUECKHE MPOLIECCHI
NYTEM TOYHOTO KOHTPOIIs
TeMIIePaTyphLl H AHATH3HPOBATE
aJicopOoLonnble, PHINKO-
XHMHUCCKHE CBOHCTBA

28 230 946

no 31
nexkadps
2025 roaa

0/100%

8700 894 9933




Jlerkuit macnaubiii 6ak: 630 mm D*1500  [nonyuennoro 6uoyris. 1o

MM L*1 kommaexr obopyaoBaHue ABIAETCH
Yrnoraenue Boabl: 530 MM* 1500 MM u *  |BasKHBIM HHCTPYMEHTOM JUIA

3,5 MMm, TonHa * 1 eauuuua HCCIIEI0BATE/ILCKUX NPOEKTOB,
Peaykrop ckopoctu: | eanuuua Harpagp/JIeHHbIX HA Pa3BHTHE
Peaykrop ckopocTH: 3 KBT *1 KOMIUIEKT  [3KOJIOrHYECKH YMCTBIX
OcrtaTounas razosas ropesnka: 4 MCTOYHHKOB IHEPIHH H
KOMIUIEKTa TEXHOJIOTHi nepepadoTKH
Boaayxoayska: 4 koMruiekTa orxo0B. Kpome Toro,

llIkad ynpasnenus: 1 KOMIIeKT yCcTaHOBKA 3HeprodddexkTupHa 1
Macasubiii Hacoc: | eanuula COOTBETCTBYET TPEOOBAHHAM

Cucrema ynpasnenus ITJIK: 1 kommekt  [naboparopHoit 6€30MacHOCTH.
Cpok nocrasku: 30 aHewn

Cpok roanoctu: 30 qHen
Jeneznonopoxxueii TpaHcnopt: Kuran
13 Yxonwkoy, Kazaxcran no Tapa3sa.
YcraHoBKa yCTPOHCTBA (3aMmycK,
ycTaHoBKa) H oOyueHue 30-1HeBHOE
00y4YeHHE C YYaCTHEM BEIYLLETO
crienanucra. [To okoHyanuu oOyueHus
oOyueHHble UCC/IEIOBATEH MOJIYYHatoT

cepTH(HKATDI.
CTOMMOCTB NEPEBO3KH (JKENE3HOI0POIKHbBIH 4 343 182
TPAHCIOPT)
ABaHCOBAas 3apruiata HHXEHEpa 946 800
CTpaxoBaHHe HHKEHEPA 91 524
Beero 456 386 199

Ilpeacenarens [pasaenun-Pexrop

Tapasckoro yuusepentera umenn VMLX. lyaarn } .\ baixymanos MK,

/noannes/

Hayuaupiil pyKOBOAKTEIL HPOI PAMMBI,

Yaen Hpapaenus — [popektop no gayke 1 nn@posu3anmm Opuindaes C.A.

| JaBuBiil HAVIHBIH COTPYIHRK,

sapeaviomas gaboparopuen « Kavecrsa oAb Kaamaxanosa M.C.




KoceimMiia A
Korapsl xaHe (HeMece) Koraphl OKY OPHbIHAH KEHIHT1 HHCTHTYTTap MCH

yABbIMIAp KaKETTI Tayapapbl, KyMbICTapibl, KOPCETLIETIH
KbI3METTEPI FhUILIMH 3€PTTEYJICP/I OPbIHIAY YILUIH XKIHE Ky3ere

ACLIPLUIATBIH FBUTBIMH KYMbICTAP OKOIKET KapaxaThl eCeOIHEH CaThiTl
any KarHaaiapsiHa A KOCbIMLUACH

"BR24992867-Kaszakcrannbin ¢y mapyambuibIFbl MeH KaiiTa OH/ICY OHEPKICIOIH JaMBITY KoHe DacKapy YIIiH pecype yHeMIeHTiH
TEXHOIOIHSIAPALI A3IPJIey, HHHOBAUHSLIBLIK HHZKKHHHPDHHITIK OPTAABLIK Kypy' 6ariapaamach! 60ibIHIIA MeMICKETTIK TANCLIPLICTh

Opuinaay asiceinaa («Cy canace» 3eprxanachbl ymin) 2025 KbLIbl FHLIBIMH 3€PTTEYJIED YIIIH CATBIN AAYFA KOCHADIAHATHIN K0 (LIKTAD/IbIH
Ti30eci
«ML.X. lyaatn areinaarel Tapas yuusepeurerin KeAK

Ne ATbl Texnnranpik cunarramanap (kabapik | Kadasikrapasi carein anyast | Kocnapaanran Carsin | Touem | Kowraxtiiep
Yuia Moaeain, Openain, e sKone dacka Herisaey KyHbI aay | wmaprrap
AKNAparThl KOPCETYIre pyKear erijie/i) Mep3imi bl
epi (30/70%
70/30%
. 100%)
Jdor.Xum-1 [ICAP MSX uHaykTHBTI bys1 Macc-cnektTpomerp sxorapbl 1k ne ICAP MSX unaykTusTi 215461 167 2025 | 0/100% (8700 894 9933
| Oai/1aHbICKAH M1a3MalibiK TYPAKTBUILIKIEH 3JIEMEHTTIK Tajl1ayra OailJlaHbICKAH T/1a3MalIbIK Macc- KbUIABIH
macc-cniekrpomerp (ICP-MS), |apnanran. On asBToMaTTaHALIPY /b, cnekrpomerpai (Thermo Fisher 51
Thermo Fisher Scientific, TEXHUKAJIBLIK KbI3MET KOPCETYIH TOMEH Scientific, AKLL) catein any KEJTTOKC
AKI LIBIFBIH/IAPBIH JKIHE KYp/e/l YATUICpAE 1€ |[YHHBEPCHTETTIH FhUILIMM- aHblHA
| CEHIM/LI JKYMBIC ICTEY/ll KAMTAMachi3 €Te/li. [3EPTTEY JKIHE 3ePTXAHANBIK NEenIH
| Kopuwaran oprane Oakbulay/ia jkoHe KYMBICTaphb! YLUITH XKOFaphl
| cananbl Oakbutay1a konaaubiateit ICAP {1011k e ceHiMal 2/1eMeHTTIK
| MSX ICP-MS eHIMALIIK TananTapbiibi - [Ta/1J1ay KOKETTININHEH
| OPBLIHIATYBIH KAMTAMACKI3 €TIM, KYH caiibin [Tybinaaabl. by skabaeik ppb
JIDHEKTI HaTHKeIep Oepe/il Kane naijlaianyjanbiKray weriMe 13 Gen
ACHULAITT YUITH MHTYHTHBTI KYPAIIap/Abl  |[MAKPOYIEMEHT Ma3MyHbIH
| ycoinaael., ICAP MSX ICP-MS: AHBIKTayra MYMKIHIK OGepent;
AHATHTHKAIBIK THIMJAUNKTIH, CEHIMIUTIKTIH b
- AdHE OHIMALIKTIN yiiecimi, Kapanaiibim, -




BIHFAIIbI JKOHE Nana1aHy CEHIM/ILL.
OJIETTEr 3epTXaHalbIK Tajiaay yiuiH
acipece Konaiibl. JKana MyMKIHAIKTEp

auTapiablKTan ysapraasl. bip opeinjaa
AHBIKTAJIFAH 2JIEMEHTTEP CaHbl KeMiHae 64,
AHBIKTaIFaH Maccanap auanazonst 2-290
amy-J1cH Tap emec Macca wKanacbiHbIH
npendi (ken emec) 0,025 amy / 24 carar

CTaHJapTThl peskumae m/z = 4,5 GouabiK
CHUIHAJI/IBIH LLIAMachl.

I umnyasc/c aptoik emec CeO/Ce okeunp
HOH1APBbIHbLIH CANIBICTLIPMAIbI
KapKbIHABLTBITBI 2% apThiK emec Eki

KapKbIHABUIBIFBL 3% apTbIK eMec.
Monaeik onrruka: HoHaapast 90 rpaaycka
OypaTbiH JOHIE/IEK apHa KHMachl Oap

KYMBIC kLN Keminae 2 MI'n
teprromocTi Typi. Tept nomocti e3ek
Kypambl: TepT noaoc kepaMHUKaibiK
yCTarbllITapra OpHATBLUIFAH JKOFaphbl Ta3a
KATTbl MOJIHOJICH ©3€KTEPIHEH JKACATyhbI
KEpeK.

Tepr nomocTi ckaHepey KbU1AaM/1bIFbl:
keminae 3700 amy/cek Jletekrop Typi:
CKIHILLIIK 2JIEKTPOH KOOeHTKILII
JlMHaAMHUKAIBIK IHANAa30H: LWaMaHbIH

Bakyym Jy#eci: yul caTbuibl,
TYpPOOMONEKYIAP/BIK COPFLIMEH JKOHE
CBIPTKbLI AMHAIMAJIbl COPFBIMCH

YaKbITTa KUHAY: JIEPEKTEP/II OHJICY
MyMKiHAIriH any. CTanaapTTbl peKUMIeri
cesimTanabik (kem emec): 7L1 80%106
(umn/c)/(mr/am3) 59Co 290%106
(umn/c)/(mr/am3) 115In 600=106

keminze 11 perri AMHAMHUKAJIBIK JIMara3oHbl

auddepenumanisl Donapik aepekrepi Oip

TaJ1/1ay/IbIH JKOFapbl /11T,
TYPAKTBIIBIFBI JKOHE
CCIIMTAJIBIFDBI:

TCXHHKAIBIK KbISMCT KOPCCTY apaJibIKTAPbIH :—uozao.—,@—ubm dBTOMATTAH/ALIPY

JKOHE TOMCH IauniaiaHy
HIBIFBIHAAPLI; KYPACAl KypaM/ibl
yAriUIepMeH JKymebic icTei Oty
(cy, Tonelpak, Omomarepuaiaap,
KaJIAbIKTap kaHe 1.0.);

Peakuusa-COKTBIFBIC YALbIFBIH Naiananbaii [KopluaraHn opTaHbl Dakeliay,

cananbl Oakbliay, TAOUFH JKIHE
TEXHOIEH/IK IIbIKKaH Yaruiepii
Tanjaay.

ICAP MSX ICP-MS kypasibin
nanjaajiaHy FbUTBIMH

pasieHTTi HoHap Ce2+/Cet canpiCThipMabl 3epTTEYJIEPAIH CaNachlH

apTTbIPYFa, 3epTXaHAHbIH
AHATMTHKAJIBIK MYMKIHAIKTEPIH
KEHEHUTYIe JKOHE CaH/1bIK

nedaeKTopIbIK JIMH3a. Macca aHa/IM3aToOPBL: [1IEMEHTTIK Tajay Kyprizy

Ke31H/1e Xa/IbIKapanbliK
CTaHjapTTapra COMKECTIKTI
KaMTaMachbl3 €Tyre MyMKIH/1iK
Oepenl.




(nmn/c)/(mr/am3) 209B 10 (mmn/c)/(mr/am3)
238U 850x106 (umn/c)/(mr/am3)

/KeTKI3y JKMHAFbl KeJIeCi 2JIEMEHTTep/Li
KamTybl kepek: MnaykTusTi OalianbicKaH
1a3mMaliblk Macc-crneKrpometp KypbuirbiHb
OpPHATYFa )KOHE OHTAW/IaHAbIPYFa apHaJIFaH
CTaHaapTThl wewiMaep Bakyym xkyiteci
KypBIIFBIHBI KOCYFa apHAIFAH TYTIKTEP MeH
KOCKbILUTAP KUHaFbl JInleH3usinanran

Oarnapnamanbik Kypas Jlepbec kommnbrotep

KypbuUiFbIHBI OpHATY (ICKE KOCY, OpHATY)
KoHe okbITy. ICP-MS canaceinnarml

JKETEKIII MAMAHHBIH KaTbICYBbIMEH Y111
3ePTTEYIIIre apHANFaH 3 KYHAIK OKBITY.
OKyabl asKTaraH COH OKBITBUIFAH
3eprreyuep ceprudukarrap anabl.

600 000

Jlor. Xum-2

TONIKBIH Y3bIHABIFBIHBIH
JIMCTIEPCHANIBIK PEHTTEHIIK
GryopecueHTTI cniekTpomeTpi
S6 JAGUAR (WDXRF
aHanusartopsl), bpykep,
['epmanus

S6 JAGUAR — Bruker WDXRF
aHaNW3aTopsbl — hTopaaH ypaHra JeHIHri
3/IEMEHTTEP/11 YHTAKTapAarsl,
CYHBIKTBIKTap/Aarsl, NpeccTenrex
TabneTkanap/aarbl )oHe OanKbITbUIFAH
Y/IrIEp/Aeri OHAAFaH JKaHe JKY3/1ereH ppm-
neH 100%-ra neiin Tanaayra kabinerri
TOJAKBIH Y3bIH/1bIFbI OOHbIHILA
JIUCTIEPCHANIBIK PEHTIEH/IK
(prryopecueHUHIIBIK CIEKTPOMETP.
Ko3aeipy kyarst 400 Br, kepueyi 20-nau S0
kB-Ka neiin xoHe Tok Kyuni 1-1en 17 MA-ra
JeHIH OapJIbIK 3/1IeMEHTTEp/I OHTAIIbI
TYp/Ae Ko3abipabl. O )KeHUT dJ1IeMeHTTep
Tanjiay ywiH xyka 6epuuimii repesecin (75
MKM) KamTu/bl. | 'eneparop 20-50 kB xone
=17 MA nnana3oHbiHAaFbl KEPHEY MEH
KyaT napameTpiiepi apacbinia aybicyra
Oonaael. [namerpi 34 mm xone 28 Mmm
OOJIaTLIH KOUTUMATOP aHAJILIKTAPBI.
MUKpPO3IEMEHTTEP/LI AHBIKTAY/1bl KAKCAPTY
YL acnan wetH-QoH apakaTbiHACHIH
AKAKCAPTY yIuin (ATHIOMHHHHA KIHE MBIC
CY3rUIEPIH KOCA) YLUIIH 5 1O3HLIMAIIL]

S6 JAGUAR cnekrtpomeTpin
caTbin a1y TaOHFH JKaHe
KacaHabl yariiepai (Toneipak,
CY, KaJIILIKTap »KoHe 1LIHKI3aT)
JKOFapbl A2JIAIKTEr] KOrl
3JIEMEHTTI Tajllay YIUIH KaXkKerT.
by KypbuUirbl 1211 KoHe
KaHTaTaHATBIH HOTHXXEEP/Ii
KaMTaMachl3 €TeTiH KeH
ayKbIM/IaFbl KOHUEHTPALMA/1AF bl
XHMHSJIBIK 3JIEMEHTTEPAIH
Ma3MyHbIH aHbIKTaHbl. by
CIIEKTPOMETP AHATHTHKAJIBIK
3EPTTEYIEPAIH CanachiH
aApTTLIPA/AbI, 3epPTXaHAHBIH
MYMKIHIIKTEPIH KEHEHTE/l JKIHE
YHHBEPCHTETTIH FBUILIMM KaHE
Ounim Gepy mMakcarrapbita
bIKIAT eTe/l.

206 182 580
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OacTarkel CayJie/iK Cy3ri KOCKbIIIBIMEH
xadawikranran. JKOFAPBI CE3IMJ1I
KOJUJTUMATOP cnekrpnik
AKbIPaTBIM/ILUILIKTbI JKAKCapTa/1bl KoHE
AHBIKTAY LWEKTEePl MEH AaHAIMTHKAJILIK
JIJIIIKKE 9CEP €TCTIH Ce3IMTaNIIBIKThI
apTThIpabl. bapabiK 2JIEMEHTTIK AHana3ox
OOMBIHILA OHTAM/IbI AKBIPATBIM/BIIBIK M1EH
CE3IMTAIABIK YIUIH Kypasi/ibl 4 aHAIH3aTOP
KpHCTaNbIHA AeHIH xKababiKTayra 6o1aibl.
JKenis aneMeHTTepre apHairan
MPONOPUHOHAN/IbI aFbIH €CenTeriuil KaHe
OpTalla ’KoHE ayblp WIEMEHTTEpre apHajiraH
HighSense XE nerexkropsl
CUMHTHIUTALMSAIIBIK €CenTerilTepAeH eKi
€Ce JKOFapbl SOHEPrus
aKbIPATBIMABUTBIFBIMEH, dpOip JIETEKTOP
YLUIH JUCKPUMMHATOP JIeHreHIepiH
TOYE/CI3 peTTeHl. AFbIH €CenTeritiHin
CAHBIK a3 TYPAKTaHAbIPYbl MAKCHMAJI/IbI
J1011IKTI KamTamacels eteal. Eki gerekrop
YLIIH ChI3BIKTBIK CaHAY YKbL1AAM/bIFbI
nuanazonbl 2 Mout/c aenin. Kypbuirbiga
Hayaaars! 20 yjarire apHaarad KipicTipuireH
XY aBTockiHarbl koHe aHametpl 51,5 mMm-re
JAEHIHTT YArIepaIH AperndTi Ty3eTy KoHe
canacebld Oakbuiay yuwin 4 GexiTiiren
nozuumsacel Oap. Karrel yaruiepal eney
YUIH BaKyyM JKYHECI KapacThlpbUIFaH.
["azzb1 Tazapry xkyiect 6ap. CycbiManl
YHTAKTap MEH CYHBIKTBIKTAp/bl Talaay
YLIIH JKYHeae el reauid pexxumi Oap: - ras
WBIFBLIHBE @3 YIUKBILLUTEB! YAT ISPl Tasjiay
YLUIH TOMEH/ICTUINEH KbICBIMMEH (11aMamen
[150-250 mOap) reami. - yuuna yaruiep/i
Ta/jlayra apHaaran atMocgepasibIK e
peArMI, CEKTPOMETP KaTThl JKOHE CYHbIK
YArUICPAIH apasiac napTHsJIapbii Tajiaay
YLWIH BAKYYM JKOHE IesIni pekumaepl
apacbii/ia AKbaam aybica anaabl, Kerkisy




KUHarbiHa 24 yarire apHajiral aBToChbIHAF bl
Oap KypbuUIFBIHBIH 031 Kipe/i (Hayaza 20
Kone 4 Oekitiiren).

Kypbuirbl 031HIH JOHFANAKTBI YCTEAIH e
JKOHE O31HIH PEHTTeH/IIK TYTIK CA/IKBIHAATY
KyHnecimen sketkiziieni. Kypsuirsiia topr
AHAIM3ATOP KpHUCTasbl Hap:

- CHHTETHKANBIK KONKa0aTThl KYPbIIBIMBI
Oap aHaIM3aTOP KPHCTAIBI, OHbIH
KapKbIH/AbUIBIFBI (PTOPAAH MarHUIre JeHIHTI
Tajl1ay YUlH oHTaianabipsbuirad (XS55).

- ATIOMHHHM/IEH XJIOpFa JICHIHT
3JICMEHTTEp/1l TaJllayra apHajiraH
NEHTAspUTPUTOJ KpucTasl (I19T).

- Kanuiinen ypaunra aeiinri ajemeHTrepai
Tajjlayra apHaJIFaH KaJirbl MaKCaTTarbl
kpuctan (Li1F200).

- Mocdop, KYKIPT A#KIHE XJIOpP IEMEHTTEPIH
Tajlayra apHajraH KOCbIMIIA repMaHuH
kpuctaiibl (Crystal XS-Ge-C (KucbIK))
Kyposuirsiaan 6acka jKeTKi3y KHHaAFbIHA
MbIHas1ap Kipeai: Kes kenren yariuiepain
CTaHJ1apTThl €MEeC JKapThlIal CaH/IbIK
Tal/1ayblH XKYpri3y Oaraapnamacsl.

Cy#HbIK YArUIepMeH KYMBIC icTeyre
apHajifaH KroBeranap — | xuHaK

Kei3meT kopcety KHHarbl - | JKHHAK

Acnanrap/ibl opHaTty (iCKe Kocy, opHaTy)
ADHE OKBITY. 3aybITTa ceprudukaTTairan
oeHaipyi, XRF GolbiHina xeTexii
Mamad XRF ananuzatopbin opHaty yiuin
YUI 3epTTeyIire yu KyHaik OpHblH/a
OKbITY. OKY/1bI asiKTaran CoH
ThIHJ1aylibUIap ceprudmkarrap ajiaabi.

530 000




Jlor. Xum-3

MI-05 GuokemiprekTi
LIBIFApyra apHaaraH
MHPOJIH3 KOHABIPFBICHI

MJ-05 OHokeMIpTeKT! LbIFapyra
apHAIFaH MUPOJIN3 KOHABLIPFBICH
Peakropabin emmemi: 1200%2200mm
CoiitbiMabubirbl: 100-500kr

Kyar tyreiny: 312 Ket/car

['a3 wbirbine: 50-80M3

AitHany xouraamabieet: 0,4 aitnansiM/MuH
[tk1 kbiceiM: <0,04 Mna

Peaktop (310S

TOoT OacnanTei / 345 KasaHabIK

Oosar)

1200mm * 2200Ma * 12MmM
KaIbIHABIFBL * | JKHMBIHTBIK
DNEKTPOMArHHUTTIK

KbUIBITY KyHect: 300 kBT

Iprerac nerizi: 1200mm D*2000MMm
L*700mm

H*1 JKMBIHTBIK

Aya Cenapartopsi: 630mm D*2000MmMm
H*SMm

KaJbIHABIFbL * | JKHBIHTBIK
Konaencartop (kKocy

naardgopma): 425mm D*3000mm H*3mm,
KasiblHABLIFBL *2 O1piiik

buokeMmiprekTi pazpsaray

Kypsiirsl: 1320%3000Mm

AKenin mait piapsicsi: 630My D*1500MMm
L*1 JKHBIHTBIK

Cyabl Teirbizgay: S30mm* 1500mm
Car*3,5 MM, Kanuinaeiret® 1 O1paik
AKbuiaMapiKTel Tomeraerkiu: 1 6ipiik
AbaMIbIKTbl TOMEH/IETETIH
KO3FaJITKbILI: 3 KBT * | )KMBIHTBIK
KanabiK ra3 orrbirbl: 4 KUBIHTBIK

Aya ypueriur: 4 )KUBIHTBIK

backapy wikadur: 1 KHBIHTBIK

MyHhait coprpicel: | O1piik

PLC 6ackapy xyiect: | KHBIHTBIK
Kerkizy mepsimi: 30 Kyn
Kapambuibik mep3imi: 30 KyH

[Tuponuz Konawiprbickr MJ-05 —
OyJ1 OpraHHKaIbIK KAHE aybiJl
IapyalbUIbIK KI/AbIKTapbIHAH
(MbIcasbl, KaObiKTap, cabaH,
araul yrinauiepi xxaue 1.0.)
JKOFapbl TEMIepaTypa/ia
OTTEKCI3 opTaja OMOKOMIPTEK
(biochar) enaipyre apHajiras
KapTbUlad aBTOMATThI KYHE.
KoHabiprbl TEMIIEpaTypaHbl,
KbI3/IbIPY JKbL11aM/1bIFbIH JKaHE
MPOLECTIH Y3aKThIFbIH /121
Gakbl1ayra MyMKIHAIK Oepenl.
KoHabIprbl 3€pTTeY MaKcaTbiH/1a
dPTYPJIl OPraHUKAIbIK
KaJIIbIKTapaH ajblHFaH
OMOKOMIPTEKTIH LLILIFbIMbI MEH
carnachblH aHbIKTAy YUIIH KaxeT.
MJ-05 nuponus xyHeci
TeMreparypaHb! 1.1 Oakbliay
APKbUIbI TEPMOXHMHAJIBIK
MPOLIECTEPAIl 3ePTTEYIE KIHE
anbiHFaH OMOKOMIPTEKTIH
ancopOLHsAIBIK, PHU3HKa-
XUMHUSUIBIK KACHETTEPIH
Tanjayra MyMkiHaik Oepeal. byn
#KabAbIK IKOJOrHAJILIK Ta3a
IJHEPIrus KO3/1€pl MCH
KaJIAbIKTap/bl KaHTa OH/eY
TEXHOJIOMHAIAPbIH JAMBITYFA
OarbITTaNFaH FbUIbLIMH KOOanap
YLIIH MaHBI3/bI Kypast OObII
Tadbu1aabl. CoHbIMEH KaTap,
KOH/BIPFBI SHEPIHs THIMJLI XKaHE
3EPTXAHANIBIK KayINCI3/IK
TajanTapblHa cal Kejel.

28 230 946
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Temipxkon koniri: Kpirait Yxonuxkoy
KanaceiHad, Kazakcran Tapasra aeitin.

Kypbuirbinel opHaty (icke Kocy, opHarty)
KOHE OKBITY JKETEKII MaMaHHbIH

KatbiCybIMeH 30 KyHAIK OKbITY. OKY/1bl
AAKTaraH COH OKBITHUIFaH 3epTTeYIILIep
cepTudUKaTTap ananbl.

2
Tacemmanimay kynsl (Temipikos keniri) 4343 182 _
MuskeHep i aBaHCThIK KaIaKbICHI 946 800 M
Wukenep/i cakTrauapipy 91 524 |
bap.ibifsl 456 386 199 @
MLX. yvaatn arpiuaarst Tapas yuusepenterinin
backapma reparacel — Pexktop .\\ ..\ baixkymanos MLK.

I eribivn Gar1apiaamManbin KeTekmici,

/KoY

backapma Mymeci — Feribiv ane undpaanasipy

woniuaeri Hpopexkrop

bac ruliIbIMH KeI3MeETKe],

Opbindaes C.A.

\_ﬁ%%\

«Cy canacel» 3epTxanachkl MeHrepyuici \ﬂ 0\\

AK0NbY/

Kaamaxanosa M.C,



