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- ycunuTenb yHUBepcanbHbI 8-kaHanbHbIN;
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- BeCKOHTaKTHas onTuyeckas cucteMa U3mMepeHus nepeMeLLeHnin n aHannsa 4edopMMpoBaHHOIO COCTOSIHUS METOAOM
Koppensaunmn LmgpoBbix N30bpaxeHnin

- BMUCCMOHHBIN cnekTpomeTp MCKPOJAMH 100

- ynbTpassykoBor Tomorpadg A1040 MIRA 43




NPEAUCIOBUE

OTkpblTMEe LleHTpa KONNEeKTMBHOrO mnonb3oBaHMsa UMeHu npodoeccopa HO.M. Bopucosa
coctodanock B 2012 rogy B paMKkax rocygapCTBEHHOW NOALEPXKKM pa3BUTUSA MHHOBALMOHHOW
MHPaCTPYKTYypbl B By3ax Poccum.

LleHTp nmeeT Ha oCHalleHMM COBpeMEHHOE OTe4eCcTBEHHOE 1 3apybexHoe (Lsenuapus,
Benukobputanua, CLUA, Nepmanus) obopynosaHne onst onpeneneHns CBONCTB,
ANArHOCTUKM CTPOUTENBbHbIX MaTepranoB, M3L4enui N KOHCTPYKLMIA pasfmnyHoro
YHKLMOHANbHOIro Ha3Ha4YeHus.
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MepeyeHb 06bEKTOB

LlemeHTbl 1 nopTnaHaueMeHTbl, cneumanbHble BUAbl LEMEHTOB, TMNCOBbIE BSXKYLLME BELLECTBa,
N3BECTb CTPOUTENbHAs, MeN W [NWHA, TPYHTbl, MECoK, webeHb W rpaBui, WCKYCCTBEHHbIE
NOpPUCTbIE 3aNONHUTENM, CyXNe CTPOUTENbHbIE CMECU, CMECU PACTBOPHbIE 1 DETOHHbIE,
CTpouTENbHbIE PacTBOPbI, Nerke n Tsxenole 6eToHbl, cneynanbHble BUAbl 6€eTOHOB, n3genus
GeToHHbIE 1 Xene306eToHHbIe, TPOTyapHasa NUTKa, U3genus u3 NPUPOLAHOro KamHs, JpeBecuHa
N N30enust N3 Hee, KUPMNUY N KaMHU CUNUKATHBIE, KUPNUY U KAMHU KepaMnyeckme, kKepaMmmyeckas
nnuMTKa, Tennou3onsuUUOHHbIE MaTepuanbl U U3Oenusi, KpoBeNbHble W MMOPOU3ONALNOHHBIE
MaTepuarnsl, GBUTYMbl 1 MUHEpPanbHblE MOPOLLOK, CMecn acdanbTobeToHHbIE U acdanbTOOETOH,
cTanbHasi U nonumMepHasi apmaTtypa, KOHCTPYKUMU GeTOHHble, xene3obeTOoHHble, CTalbHble U
AepeBSHHbIE.

B katanore npenctasBlieHbl O60py,El,OBaHVIﬂ pa3fiM4HoOro Ha3Ha4deHud, B Tabnuuax Kaxgoro
n3genuna ykKkadaHbl €ro TexXHU4YeCKue XapakKTtepucTtuku, naHa VIH(*)OpMaLl,I/IFI O AOOCTMXNMBbIX
napameTpax U nokasatendax TO4YHOCTU O60py,EI,OBaHI/IFI.




l. TabopaTopua (pM3nKo-xMmMmmn4eckmx nccrnenoBaHnm

1). CkaHunpyoLwme 30HAO0BbIE MUKPOCKONbI
Nanoeducator oupmbl NT MDT (Poccus)

O6nacTb NpUMeHeHuUs:

ATOMHO-CcunoBas 1 3oHgoBas MUKpPOCKONKUA.

MpenHasHayeH Ans UsMepeHuii TpEXMEPHON TOMOMOrK 1 NapaMeTpPoB MUKpopenbeda NOBEPXHOCTU KOHAEHCUPOBaHHbIX
cpepn, NpoBeaeHVst UcCrnefoBaHni B 06r1acTi HAaHOTEXHOMOTMI, MUKPOMEXaHUKU, (PU3UKU U TEXHOSIOTMN MUKPO- U
HaHOCTPYKTYp, MaTepuanoBeaeHusi. IameputenbHas cuctema MMeeT creumanbHyo KOHCTPYKLMIO, BCTPOEHHas LdpoBast
BMOeOKamepa rno3BonseT BbibGpaTb HYXHbIA Y4acTOK Ha NOBEPXHOCTM 06pasLia, KOHTPOMNMPOBaTh COCTOSIHME 30HAA W
npoLecc ero noaeoaa K MoBepXHOCTH.
— KOMIJTEKCOB /151 TEXHUYECKOTO OCBUAETENBCTBOBAHNSA ra3oBbIX GansoHoB;
— VHPOPMaLMOHHO-YNPaBsoLWMX 3MEKTPOHHBIX CUCTEM Anst oGecneyeHns paGoThl BeiMyckaemMoro oGopyaoBaHusl B aBTOMaTU -
YECKOM peXxuMme;

MeToabl nccnepoBaHum:

MeToabl ACM: «MONyKOHTaKTHbINY MeToa, oTobpaxeHue penbeda, oTobpaxeHne dasbl, oTobpaxkeHue cunbl, cunosas
cnektpockonusi, ACM nutorpacwms.

MeTtogpl CTM: oTobpaxeHune penbeda, oTobpaxeHne Toka (MeToA NOCTOSHHOW BbICOThI), U3MepeHust paboTbl Bbixoda
(Z mogynauum) TyHHenbHas cnektpockonus (dI/dV) namepenus.

TexHuyeckue xapaktepuctTukm mukpockonaNanoEdukator

[nana3oH namMepeHuit NIMHENHbIX pa3MepoB B Nnockoctn XY He meHee 70 MKkM
[nanasoH nsMepeHuii NIMHENHbIX pasMepoB Nno ocun Z MeHee 8 MKM
CpepHekBagpaTtuyHoe oTknoHeHne (CKO) pesynbTaToB U3MEPEHUI NUHENHbIX He 6onee 5%
pa3smepos B nnockoctn XY
CpepHekBagpaTtuyHoe oTknoHeHne (CKO) pe3ynbTaToB N3MepeHuii NMMHENHbIX He 6onee 5%
pa3mepoB no ocu Z
Paspewenue B nnockoctn XY He 6onee 30 HM
Pa3speleHune no ocn Z He 6onee 10 Hm
HenuHenHocTb ckaHmpoBaHus B nnockoctn XY He 6onee 30 HM
HeopToroHansHacTb B nnockoctn XY He Gonee 2°
HennockocTHOCTb ckaHMpoBaHWs B Nnockoctn XY He 6onee 400 Hm
Operid B nnockoctn XY He 6onee 5 alc
Opewid no ocn Z He 6onee 5 alc
MakcrMManbHOe YnCno ToYek ckaHMpoBaHusa no X n'Y 512x512
Pa3mepbl uccneayembix 06pasuos ( guameTp TomnwmHa) He 6onee 12x5
HanpsixeHve nuTaHns nepeMeHHoro Toka 220 (+10-15%) B

MoTpebnsiemas MOLWHOCTb He Gornee 60 BT




2). llazepHbIn aHanu3aTtop popmMbl U pa3mepoB
yactuy ANALYSETTE 22 Nano Tec doupmbl
Fritsh (FepmaHuns)

AHanusaTtop npegHasHadeH ns U3MepeHns OUCMNEepPCHbIX NapamMeTpoB (pasMepoB YacTul, 1
YHKUMA pacnpefeneHnsa 4vactuy no pasMmepam) CYCneH3Wn, 3MyNbCUMA M NOPOLLKOOBpasHbIX
mMaTepuanos. OnpegenseT rpaHyfIoMeTPUYECKUin COCTaB U NPOU3BOANT aHanm3 oopMbl YacTULbI 3a
OAHO n3mepeHune. [inanasoH namepeHnin: 10HM-2000MKM.

O6nactb NpPUMEHEHUs: KOHTPOSlb TEXHOMOMMYECKNX MPOLECCOB M KayecTBa NPOAyKUUU B
XUMNYECKON, NnLeBoun, dbapMaueBTUYECKON NPOMBILIIEHHOCTU N B NPOU3BOACTBE CTPOUTENBHbBIX
Martepuarnos.

Bbicokasi TO4HOCTb n3mepeHusa cornacHo 1ISO 13320.

TexHuyeckne xapaktepuctukm ANALYSETTE 22 Nano Tec

Mogynu Twn Ob6nactb Bpems Konunuectso
n3mMepeHuns n3mMepeHuns n3mMepeHuns npobbl,06beM
XMOKOCTH
WSMEpEHWNE B | g yupakoctn | 10 HM-2000 mkm | okoro 10 ¢ npum. 0,1-2 cm”’ B
KNOKOCTU 400mn
XWMOKOCTU




3). NopolwKoBbIN PEeHTreHOBCKUU AncppakTomeTp
ARL X'TRA (LUBenuapus)

B ocHoBy npuGopa 3anoXeH YHMBEpcanbHbIM MeTod aHanusa, npeaocTaBnALmMM
MHcpopMaumio O CTpPykType M hasoBoMm cocTaBe maTtepuanoB. C MOMOLLb AWMdpPaKLUMOHHOIO
aHanuMaa MOXHO MccrnenoBaTb LUMPOKWIA CMEKTP MPUPOAHBLIX U CUHTETUYECKMX MaTepuanos, Kak
OpraHu4eckux, Tak U HeOpraHU4ecKmX.

MopoLKOBbLIN PEHTreHOBCKUM
andpakromeTp ARL X’TRA ob6nagaet wWnpokumm
aHanUTM4eCKMMUN BO3MOXHOCTAMM:

- aHanu3 TBepAbIX , XXUOKNX U MOPOLLKOBbIX
MaTepwnanos;

- oBHapyxeHue n ngeHTudunkaums gas c o6xeMHoOM
pgonen

cebiwe 0,1%;

- BO3MOXHOCTb JlOKalbHOro aHanmnsa

obnactun gnameTpom 1 mMm;

- onpegenexHne asoBoro CoCcTaea,;
- KOnM4ecTBEHHOE onpeaeneHne
N3BECTHbIX (pas B CMecCH;

- aHanm3 NoBEPXHOCTU M TOHKUX NIEHOK;
- aHanM3 TEKCTYPbl U MUKPOHAMPSKEHWUN.

ObnacTb NpUMeHeHus:
o CTpoutenbHble matepuansl
o ®apmaueBTuka
e MwvHeparbHble HanorHUTENN AN NakoKpaco4YHOW
NPOMBbILLNEHHOCTHU
o [OpHble Nopoabl U MUHEpanbl
e MuHepanbHble yaobpeHus
o Leonutbl (MonekynsapHole cuta)
e [lonumepsbl
e MeTannel 1 cnnassbl
e LleMeHTbl 1 NoNynpoayKTbl LEMEHTHOIO NPOU3BOACTBA

o OrHeynopbl, Kepamuka
e [urmeHTHI

OCHOBHbIe TeXHU4Yeckue XapakKTepUuCcTukKun:

N3nyyeHune (Mmatepuan Tpybkn) Cu
MoLHOCTb TPyOKM 2,2 kBT
OHeproancnepCcmnoHHbIN OeTEKTOP Si(Li)
MakcumarnbHbIn yron 20 = 164°

feomeTpust CbeMKM -60-6




Il. TabopaTopus rPyHTOBEeAEeHUS, MEXaHUKN FTPYHTOB U

WHXXeHepHOM reonorum

1). ABTOMaTU3MpoOBaHHbIN UCNbITaTeNnbHbIW Komnsiekc ACUC
NMpounssoactea HIMIM NEOTEK (Poccus)

S
o

Komnnekc npeagHa3HavyeH and npoeegeHnAa mexaHn4yeckmx ncnblTaHUn NPUPOAOHbIX U
NPOMBbILLUNIEHHBIX CTPOUTESIbHbLIX MaTepuasroB: TPyHTOB, aCCbaJ'IbTO6eTOHOB, LeMEeHTOB MNMpu
pa3nnyHbIX BUgax HanpA>XeHHOro COCToAHUA N TPAEKTOPUAX HarpyXeHu4.

Ob6ecneunBaeT MeEXaHUYECKME UCMbITAHUA ONCMEPCHbIX, MEP3IbIX, CKallbHbIX PYHTOB C LENbto
nccnegoBaHMin CBOMCTB M onpegerneHe napaMmeTpoB NPOYHOCTM U 4edOpMUPYEMOCTM B
cootBeTcTBUM ¢ TOCT, EN, ASTM, DIN.

Peanunsyemblie meToabl UCNbITaHUN:

« [ncnepcHble rpyHTbI - 0AHOOCHOE CXKaTue, TPEXOCHOE CXKaTune, KOMMNPEeCCUOHHOe
(ooomeTpuyeckoe) cxkaTue, OQHOMIOCKOCTHOM Cpes; MOPO3HOe NyyeHne, OUnbTPaLNOHHbIE
UcnblTaHus.

i Mepsnble FPYHTbI — OAHOOCHOE CXaTue, TpeEXOCHOE CXXaTnue, KOMrnpecCnoHHoe
cXXaTtume, cpe3 no NoBepxHOCTU CMep3aHnNd, UCNbiITaHNA LUAPUKOBbLIM LLTAaMIMOM;

* CKanbHble rpyHTbl — OAHOOCHOE CXXaTue, pacTskeHne BCTPeYHbIMU ccheprnyecKkumMm
WHOEHTOpPaMU, UCMbITAHWE Ha CXXaTue NIIOCKMMU COOCHBIMWU MyaHCOHaMM.

[ns vcnbiTaHUs rPYHTOB M3 COCTaBa KOMIMIiekca KOMMNOHYeTCs YyCTaHOBKa, COCTaB KOTOPOW
3aBUCUT OT TpeboBaHWiA MeToaa UCTIbITAHUS.

[na ncnblTaHus MeEP3NbIX TPYHTOB U ncnblTaHUM Ha NYyYNHUCTOCTb, KOMMOHEHTbI
KOMIMJIEKCa pa3MeLlaTCA B KIMMaTn4eCcKou KamMmepe.



2). Komnnekt o6bopyaoBaHua onpeaeneHusa husnyecknx
CBOMUCTB FPyHTOB

- cywunbHbIM wkKad WC-80-01CIY;

MpenHasHayeH ons onpegeneHnsa ouUanvecknx xapakTepUcTMK n HENOCPEeACTBEHHON NOArOTOBKM
06pasuoB K UCNbITAHUSAM.

TexHuyeckune XapakTepucTtuku

MapameTpbl/Mogenb LC-80-01
(200)
O6bem paboyen kamepsbl, n 80
[wnanasoH paboymx +50 ... +200
Temnepartyp,
rpapycos °C
“ BpeMeHHble TemnepaTypHble +2 °C
konebaHus, rpagycos
[INCKPETHOCTb +0,5 °C
OTKNOHEHNsA TemnepaTypbl +5 °C

OT 3aJaHHOMN
no o6bLemMy Kamepebl,

- Bpewms Harpesa o 45 MUH,
MakcMMarbHOW
TemnepaTtypbl, He 6onee
YcTaHoBNeHHast MOLLHOCTb, 1,6
kBT
Bpemsi HenpepbiBHOM 16

paboTbl, 4, HE MeHee
Ha 6a3se LleHTpa cocTtouT ABe eamHuLbl
obopynoBaHus

- BeCbl 3J1IEKTPOHHbIe fnadopaTtopHbie DX-3000;

Mapka BecoB DX-
3000
dupma-npounssoguTens A&D
SNEKTPOHHLIX BECOB
KonnyectBo AnanasoHoB 1
B3BELUMBAHMA
LleHa penenus, r 0,01
Hanbonbwunin npegen 3200
B3BELUNBAHMSA, T
Knacc TouHoctn no FOCT 24104- 4
1988
Knacc ToyHoctn no NOCT 24104- [l
2001




- npubop ctaHpapTHoro ynrotHeHua [CY

Mpubop craHpapTHoro ynnotHeHus MNCY npegHasHaveH gns onpegeneHus
MaKCMMarnbHOW NAOTHOCTM U ONTMManbHOW BriaXXHOCTK rpyHTa no NOCT 22733-77.

TexHMYeCcKue xapakTepucTUKM:
Macca rmpm - 2,5 kr 2.5«kr
BbicoTta nageHus rupm - 300 mm 300mMm
Pa3mepbl paboyero umnuHgpa (BbicoTa X gnameTp) 127x100Mm
O6bém paboyero unnuHapa - 1 000 cm3 1000 cm®
Macca npubopa - 10,2 «kr 10,2 kr

3). CteHa ana ncnbiTaHumn moagenen hyHaamMeHTOB
OO0O HIMMN«FrEOTEK» (Poccus)

CteHO  npegHasHadeH  Ons  nNpoBedeHuss  nabopaTopHbIX M Hay4HoO-
nccnegoBaTtenbckux paboT no cneumanbHocTM «OcHoBaHMS M (PyHAAMEHThl, MoA3eMHble
coopyxeHusi». CTeH MO3BOMSET MPOBOAWUTb, B YCMOBUSIX MIIOCKOM U OCECUMMETPUYHOW
AedopMaLmn, UCNbITaHUS PasfUYHbIX TUMOB (PyHAAMEHTOB MM KOHCTPYKLWIA, 3arnybneHHble
B FPYHT:

MOZAENMN NEHTOUHbIX PyHAAMEHTOB U PyHOAMEHTHbIX 6anok;
MOAenM cBan U cBarHbIX (PyHOAMEHTOB;
MOZENN LUNYHTOBbLIX OrpaXX4eHUN N KOTII0BaHOB;
MOAENM NOAMNOPHbIX CTEH;

OCHOBaHWS, apMMUPOBaHHbIE CUHTETUYECKUMU
mMarepuanamu;

TpybonpoBoabl U TOHHENN;

MOAENN aHKEePHbIX (PYyHOAMEHTOB.

TexHuyeckue XapaKTepucTuku

[MabapuTbl: BbICOTa, WMPUHA, rnybuHa| 1404x1200x532Mmm
O6bem 0,2 m*
[aTumk cunel, ¢ 0CEBOW Harpyskon 10 kH
Brnok gatynkoB nepemMeLLeHnin 2
YcTpoincTteo cbopa nHdopmauum 3

Ncnonb3ys metoamky undgposon o6paboTkm 06pa3oB, CTeH NO3BONSET
N3MepUTb NepemMeLLeHns YacTuL, rpyHTa u NOCTPOUTL Nons Agedopmauni casura u
06beMHbIX AedopMaumii rpyHTOB.


http://npp-geotek.com/magazin/product/4-channel-data-acquisition-unit

4). O6OBLEMHbIU CTEeHA AN UCNbITaHUU MoAaeneu
¢yHaameHTOB

CrteHpa npegHasHayeH anga npoBeaeHus
nabopaTopHbIX N HAay4YHO-UCCNeaoBaTeNbCKNX
paboT no HanpaBneHunto « OCHOBaHNA 1
dyHAAMEHTbI, N0A3EeMHbIE COOPYXXEHUSA».
Mo3BondeT NpoBOoAUTL B YCIOBUSIX, BIIM3KUX K
peanbHbIM, UCMNbITAHUSA Pa3fMYHbIX TUNOB
dbyHOAMEHTOB M KOHCTPYKLMI, 3arnyBneHHbIX
B FPYHT:

- MOENW NEeHTOYHbIX (PyHAAMEHTOB U
dyHOaMEHTHbIX 6anok;

- Moaenen cean U cBanHbIX PYHAAMEHTOB;
-MoAenen WNYyHTOBbIX OrpaXKaeHUn n
KOTNOBaAHOB;

- Moaenen NoanopHbIX CTEH;

- MoAenen aHkepHbIX PyHOaMEHTOB.

Cxema ycTaHOBKM N1 UCNbITAHUSA LUANHOPUYECKOM Moaenn dpyHaamMeHTa
¢ 50T 1 20T rugpaBnN4eCKMM JOMKPaTOM

TexHU4YecKne XxapakTepUCTUKU

Mabaputbl: anuHa x | 2750x2750x5000
LUMpUHA X rnybuHa,
cM

Harpyska Ha mogenb | 5T, 20, 50T, 2001
3a CYET AOMKpaTa

3anonuurens necok




lll. JTabopaTopua ncnbiTaHUn MaTepuanoB U U3genum

1). YHUBepcanbHasa 4-KONMOHHaA HanorbHaaA rugpaBnnyecKas
ucnbitTatenbHasa cucrtema mogenb 1500HDX conpmbl INSTRON
(CLUA)

Cuctema 1500HDX npegHasHadeHa onsa NpoBeAEHUS UCTIbITAHUW Ha pacTsKeHune, cxaTune
n n3rnb, casur, cpes ¢ ycunmammn go 1500 kH (150 000 krc) n aBTOMatM4eCKMM onpeneneHnem
XapakTePUCTMK NPOYHOCTU U AePOPMNPYEMOCTM UCMbITbIBaEMbIX 06pa3LIOB.

[MonHoe nporpamMmHoe yrnpaBrieHWe MpoLecCoM WUCMbITaHUW C oTobpaxkeHuem rpaduka
Harpy>eHns B pexuMMe peasrlbHOro BpeMeHn u Tabnuubl C pesynbTaTaMy  MCMbITAHUA.
CoBpeMeHHOe pycudmunpoBaHHoe nporpaMmmHoe obecnedeHne Bluehill3. AsTomaTtudeckoe

pacno3HaBaHNe n Kanvl6p0|3|<a noaknyaemblX AaTynkoBs. [logkroveHne m Kanvl6p0|3|<a 00 BOCbMM
BHELLHUX OAaTHYMUKOB.

TexHuYecKue xapakTepuCcTUKU

KornuyecTtBo 30H UcnbITaHUA 2
McnblTaTenbHOEe NPOCTPaHCTBO Ha 1067Mm
pacTspkeHue
McnbiTatensHoOe NPOCTPaHCTBO Ha 1000Mm
ckaTue
MakcumanbHas Harpyska 1500«H
(150000krc)
MorpelwHOCTb AaT4YNKOB
(OoT nsmepsaemon BENNYMHbI) +0,5%
WcnbiTaHne o6pasuos @ ot 12mMm go
umnuHapudeckon oopmbl Ha 70Mm
pacTspkeHue
McnbiTaHne o6pasuyoB NiIoCKUX Ha Jo 70 mm

pacTsKeHue, TOSMWMHON

VcnblTaHne KpenexHbIX n3genun Be3 pe3bbbl
(6onToB, BMHTOB, LUNWIEK 1 Ap. d
MUHMManbHom L=15mm) (d*max 24*520,30*810,
Harp. kH) 36*1100,42*15
(d*war*max Harp. kH): 00
C pesbbon
24*2*520,30*2*
818,
36*3*1178,42*3
*1500

OwameTp nnnTt Ha cxaTtue 305 mm




2). YHMBepcanbHaa HanoribHasa 3fieKTpomMexaHu4yeckas
UcnbiTaTenbHasa cuctema moaenb

5982 chupmbl INSTRON (CLLIA)

[Mo3BonseT NpoBOAMTL UCMbITAHUS HA PaCTsKEHMe, cxxaTme, u3rmb, cpes n casur
martepuanos n nsgenun c yeunuem go 100 kN (10 000 krc). ABTomatmnyeckast obpaboTka faHHbIX,

pacno3HaBaHne n KGJ'II/I6pOBKa noaKr4vyaemblX 4aTHNKOB.

Bbibop cnuctemMbl namepeHus ons nonyyvyaembix napameTpoB. BeCKOHTakTHOe namepeHue
aedopmaunn ¢ nomoLbio BuaeoakcteHsomeTpa AVE pmpmbl INSTRON.

TexHUYecKkue XapPaKTepuCcTtnkun

CraTtuueckasi Harpyska o 100kH
(10000krc)
PaspelleHne cepsonpmsoga no 0.8 MKM
nepemMeLLeHunio
lNorpelHoCcTb N3MepeHns
nepemeLleHus +0,5%
(oT n3mepsieMon BENMYNHBI)
CKopOCTb UCMbITaHMS ot 0,005 oo
1016 MM/MUH
MorpelwHoCTL CKOPOCTM NpUBOAA + 0,05%

(oT ycTaHOBMEHHON)

McnbiTaHne obpasuos
umMnuHapuveckon dopmbl Ha
pacTshkeHne

doTt 10012 Mm

HMcnbiTaHmne o6pasuoB nnockon popmbl
Ha pacTsbkeHue,

ot 000 5 Mm

cnbiTaHne KpenexHbIX

o 50 kH d: ot 3 go

nsgenunn (6onTbl, BUHTHI, 5 mm
LWINWNBKK 1 ap.) no 10 kH d:ot 8 oo
10 mm
[OnameTp nnuT Ha cxaTtne 150 mm

BupeoakcteHzomeTp AVE bupmbl
INSTRON (CLUA)

BugeoakcteHsomeTp AVE dupmbl INSTRON npegHasHayeH
Ans 6eCKOHTAKTHOro ONTUYECKOro U3MepeHusi NpoaoSIbHOM U
nonepevyHon  gedopMaumm  pactskeHns  (C - BbICOKUM
paspelieHneM) W oKaTua YyBCTBUTESNbHbIX K KOHTaKTy
BbICOKO3MACTUYHbIX MaTtepuanoB, Takux KakK nfacTtMaccsl,
pe3uHbl, NONUMEpPHbIE NNEHKM KOMMO3ULIMOHHbLIE MaTepuarbl U

ap.

obpasua obpabaTbiBaeTcs B pearlbHOM  BPEMEHM,
N3MepuTenbHble  METKM  pacno3HalTCs  aBTOMaTUYECKW,
CMelleHne MeTOK OT wu3obpaxeHna K  n3obpakeHuto
nepecuynTbiBaeTCs B NpoAoNbHY0 Aedopmauuio n nepegaeTcs
B 6GNOK un3MepuTenbHOW, ynpaBnsAlowWen W perynupytolien
3NEKTPOHUKMN.




3). Cucrema ansa ycranocTHbIX UCMNbITaHMX Moaenb 8802 coupmbl
INSTRON (CLLUA)

il
4
<

CucTtemMa, npefHasHavyeHHas ANs BbINOMHEHWS UCMbITAHUA Ha PacTshKeHWe, cxatue u3rmb, penakcaumio/monsyyecTb,

oTcnavBaHue, agres3uto, TpeHne B CTaTU4eCcKoMm U AUHaAMUYEeCKOM pexnme.

3T0 yHUKanbHOe Mo CBOEMY TeXHMYEecKOMy YpPOBHIO 06opydoBaHue, nossonsioliee GbICTPO U KaYeCTBEHHO NpoBOANTb

ncnblTaHNA 06pa3LlOB mMaTtepuanoB M y3noB No 3HakonepeMeHHbIM 3aKOHaM Harpy>XeHus.

Cepsorngpasnuyeckas cuctema INSTRON cepun 8800 obnagatT psgoM yHKUMOHaNbHbIX 0CcOBEHHOCTEN, siIBNsieTCs

CaMOM COBPEMEHHOW U TEXHONOrMYECKN COBEPLLEHHOW CPpean MalLMH 4aHHOro Kracca:
o BbICOKada Harpyxawwaa CMocoBHOCTb,

®  MpUMEHEHMNE BbICOKOTOYHBLIX AATYMKOB Harpy3ku Dynacell co BCTPOEHHbIM akcenepomMeTpoMm Ans NPsSMOro M3MepeHus

ycunuii Ha obpaste,

® [PUMEHEHVE BbLICOKOTOYHOW SMEKTPOHMKM C 4YacTOTOW OOHOBPEMEHHOrO Onpoca AaHHbIX No Bcem Aartdvkam (5 ki),
nossonseT n3beraTb NOMy4YeHUST HETOYHbIX AAHHBIX, KOr4a MCMOMb3YTCA HECKOMbKO AOMOMHUTENbHbBIX KaHanoB AaHHbIX

(oedopmauums, Temnepatypa 1 T. 4.),

e uUMdpOBOE YyCTPONCTBO LieHTpoBKM 06pa3suos Align-Pro no3sonsiet n3beratb OwMGOK Npy BO3HUKHOBEHMN NepeKkoca
obpasua,
BCTPOEHHbIV LVDT-AaTymk No3BOMsieT OTCNeXnBaTh NepeMELLEHMS MOPLLHS 1 3aXBaTOB C TOYHOCTLIO A0 1 MKM,

npuMeHeHne coBpeMeHHOro nporpaMmmMHoOro obecneveHus no3sonset CyLleCTBEHHO ynpoCTUTb npoLecc BBoAa napamMmeTpoB
NCNblTaHUA, @ TakKke No3BONAET O6p368TblBaTb noJny4YeHHble AaHHble, co3gaBaTb n XpaHUTb OT4eTbl No

BbIMOJIHEHHbLIM UCMbITAHNAM.

e ucnbiTaTenbHasa cuctema 8802 ocHalleHa KMMMaTU4eCKon Kamepom, npegHa3Ha4YeHHoW ANsi NPOBEAEHUS UCCNEeAOBaHUI U

ucnbiTaHun B gnanasoHe Temnepatyp ot -100 go + 350 °c.

TexHM4Yeckue xapakTepucTukun
MakcumaneHas Harpyska 250kH
KecTKOCTb pamsbl He meHee 585
KH/Mm
CKopoCTb NepemeLLeHns NoABMXKHOMO 3axeaTta o1 0,1 oo 10 mm/c
CtaTuyecknin guanasoH Harpyskm + 250 kH
OnHamunyeckun ananasoH Harpysku +200kH
Amnnutyga gedopmauui + 75 Mmm
YacTtoTa konedbaHun no 50Ty
McnbiTaHne obpasuoB umnuHgpuyeckon opmbl d ot 10 no 34 mm
WcnbiTaHne obpasuoBs nnocknx, 6asa o1 0 0o 42 mm
OwameTp nnnT Ha cxaTtue 155 mm




[MprnoputeTHblE
HanpaBreHns HayKu:

MaTepuansl 1 NPON3BOACTBEHHbIE TEXHOMOMN HOBOTO
MOKOMNEHWs; TPaHCNOPTHbIE CpeacTBa U CUCTEMBI;
KOCMUYecKkue
cpeacTBa U CUCTEMBI.

KpMTMHeCKMe TEXHONOrnn:

TexHonormu nonyyeHuns, o6paboTkm 1 AnarHoCTmKK
PYHKUMOHAIbHbBIX N KOHCTPYKUMOHHBLIX MaTepuarnos;
TEXHOOMMM BbICOKOCKOPOCTHON TPaHCNOPTUPOBKU
naccaxupoB 1 rpy3oB n obecneveHnsi 6e3onacHocTn Ha
TpaHCNopTe; TEXHONOIMMM CO3a4aHNs AKONOrMYeCcKu
YMCTOrO N AHEProaIPPEKTUBHOIO TPAHCNOPTA;
TEXHONOMMM Co34aHNsA PakeTHO-KOCMNYECKOWN TEXHUKM
HOBOIO MOKOJIEHMSI; TEXHOMOIMMM UCNOJIb30BaHUS
pe3ynbTaTtoB KOCMUYECKOWN
AEATENbHOCTMU.

4). Kamepa temnepatypHaa mogesnb SFL3119-407 compmbl INSTRON

(BennkobputaHus)

MpeaHasHayeHa Ans obecneyeHnst TeMnepaTypHOro AnanasoHa ot -100°Cao+350°C
NPy CTaTUYECKNX U LUKIMYECKUX UCMBITAHMUSX HA pacTskeHue, cxaTne, nsrmb n gpyrme.

TexHU4YecKue xapakTepUCTUKK

[nanasoH paboumx
Temnepartyp

-100% pno +350°

C

BHyTpeHHWe pa3mepbl

400x400x560

MM

BHyTpeHHUn 06BbEM

90 n

MabapuTbl (BHEWHWe rabapuThbl)

930x550x710m

M

lMpoueccopHoe yrnpaBneHue

aa

5). CnekTpomMeTp aTOMHO-3MUCCUOHHBLIN CTNAC-02 KoMmnaHuum
CIMJAB-UBC (Pocccus)




lMpeoHa3HayeH AN BbICOKOTOYHOMO SfIEMEHTHOrO aHanu3a MeTannoB U ChfaBoB,
obecrneynBaeT IKCNPECCHOCTb, HAAEXHOCTb W BbICOKYID TOYHOCTb pe3ynbTaToB onpeaeneHus
MOSMIHOrO 93NIEMEHTHOrO0 CcocCTaBa MeTannonpoaykuun. Heobxoaum [ns KOHTPONsS Cbipbs U
npoaykuunm  YepHOW WM  UBETHOW  MeTannypruu, ropHogobbiBatowen, oboratutensHown,
nepepabartbiBalolLlen, NULLEBOM WU LPYrMX OTpacnen MNpOMbILSIEHHOCTU. ABTOMaTU3NPOBaHHas
cucTtema ynpasneHnsa n o6paboTkm AaHHbIX.

B ocHoBy paboTbl 3MUCCMOHHOIO CMEKTpOMeTpa 3aroXeH MeTod aTOMHO-
9MUCCUOHHOIO  CMeKTpanbHOro  aHanusa, MWCMNonb3ylLWMin  3aBUCUMOCTb  MHTEHCUBHOCTU
cnekTpanbHbIX JIMHUI OT codepXXaHna anemeHTa B Npobe. KOHCTPYKTMBHO CNEKTPOMETP BbINOSTHEH
B BMAe HacTonbHoro npubopa.

MaccoBasi ponsi anemMeHToOB

AnanasoH AvanasoH
anemMeHT oBHapyxeHus ANeMeHT obHapyxeHuns
oT Ao oT Ao
Al 0,01 0,5 P 0,001 0,03
C 0,01 2,0 S 0,001 0,03
Cr 0,01 2,0 Si 0,01 2,0
Cu 0,01 0,3 Ti 0,002 0,3
Mn 0,1 2,0 \Y 0,005 0,6
Mo 0,1 1,0 wW 0,01 0,5
Ni 0,01 2,5

6). KnumaTtnyeckas ucnbitatenoHasi Kamepa Tenno-Bnara-Xonon M-
60/100-1000 KTBX

Knnmatndeckme McnbitatensHble Kamepsl
npegHasHayYeHbl Ansi NpoBEeAEHUA UccrneaoBaHnin
Kak npu oTpuuaTernbHbIX, TaK U NPY NONOXUTENbHbIX
Temnepartypax, kamepbl «Tenno-Bnara-Xonoa»
B OCHOBHOM MPUMEHSIOTCH AS151 KOHTPOns
KayecTBa nsgenvin n y3ros B PagnosneKTpoOHHON,
yNakoBOYHOM, hapMaLeBTUHECKON NPOMBbILLIIEHHOCTH,
ANs NpoBeAeHNs nccnegoBaHWi NPY NOHMKEHHbIX
TemnepaTtypax 0o —60 °C (gByxkackagHbl XONOANNbHbIN
arperar), B AuanasoHe NonoXUTerNbHbIX TemnepaTyp
0o +100 °C (BO3MOXHO caenaTb Ananas3oH nogaep>KaHus
TemnepaTypbl U BAAXHOCTU Boree LLUMPOKMM,
NOAPOBHOCTN YTOUHAWTE Y HALLMX CreLmanucToB).
B omnanasoHe nogaepxanusa snaxHoctn ot 10 %
0o 98 %, npu Temnepatype ot 10 °C go 85 °C
(cornacHo rpaduky, YTOUHSWTE Yy HALWIUX CneumanncTos,
nonagaeT fnv Balla TOYKa B Anana3oH nogaepxaHus).

TOYHOCTb perynupoBku BnaxHocTh: oT 3 %.




TexHuYeckne xapakTepucTUKn

Pabounn obbem 1000 n
Pa3mepbl paboyer kamepbl, MM (WxBxIM): 900x1250%x900
arperaTHbin oTcek (A) 800x1700%1550 (400 «r)
MwuHumanbHasa ctabunuanpyemasi -60°C
Temneparypa
MakcumanbHas ctabunuanpyemas +100°C
Temnepartypa
Bpems pasorpeBa 4O MakcMManbHON 90 MUHyT
TemnepaTtypsbl, He Gonee
Bpems oxnaxgeHust 40 MUHUManbHON 90 MuHYT

Temnepartypsbl, He 6onee
ToYHOCTb NogaepKaHusa TemnepaTyphbl B

KOHTPOMNbHOW TOYKE B yCTAHOBMBLUEMCS +2°C
pexuve
HepaBHOMepHOCTbL TEMNepaTypbl N0 06bEMY 3°C

B yCTaHOBUBLLUEMCA TENJIOBOM peXxnme

ToyHOCTb NoaaepXaHUs BNaXHOCTU B 3-5 04
YCTaHOBMBLLEMCS PEXUME

7). NabopaTopHble Becbl BK-3000

Becbl anekTpoHHble nabopaTopHble BK-3000 npegHasHayeHbl Ans CTaTUYecKoro M3aMepeHust pasnmnyHbiX MaTepruanos
Maccow go 3000 r B nabopatopusix pasnmyHoro pasmepa u npopmns — NpoM3BOACTBEHHbIX, MEOULMHCKMX, hapMaLeBTUYECKHMX,
YHVUBEPCUTETCKUX, HAYYHO-UCCNeAoBaTeNbCKUX U T.4. Takke AaHHAss MOAENb BECOB MOXET UCMONb30BaTh HA MPOU3BOACTBE, B
oTaerne KOHTPOrst KavyecTBa roTOBOW NPoAyKUMM Ha NpeanpusaTusix, B o6nactn rocyaapCTBEHHOIO TEXHUYECKOTO PerynmpoBaHuns, a
Takke Kak HOBENNPHbIE BECHI.
OcCHOBHbIE NpenMyLLecTBa:

e [IpeBocxofHble TEXHUYECKUE XapaKTEPUCTUKN BECOB,
KpaiHe HuU3Kasi NoOrpeLlHOCTb M3MEPEHUIA Macehbl.

e Bechl 2 knacca TOYHOCTU — BbICOKWUI KNnacc.

e BoamoxHa perynapHas caHobpaboTtka —
BeCbl OTNINYHO NOAXOAAT ANSA MCMNONb30BaHUSA B MEANLMHCKMNX
LeHTpax u hapmaLeBTUYECKMX NnabopaTopusix.

e YCTpOWCTBO MOXeT paboTaTb kak OT anekTtpoceTn 220 B, Tak n
OT BCTPOEHHOro akkymynstopa.

e Bonbwon XXK-gncnnen gna otobpaxeHus pesynstaTos
B3BeLUMBaHWS. [ncnnen ocHalleH pyHKUMen NoACBETKU.

e [lpocTas kannBpoBKa C NOMOLLbIO KanMBPOBOYHBIX TMPb.

o  CueTHbIN pexuM, NPoLEHTHOe B3BelUMBaHUe, PYHKLMSA
TapupoBaHMUs, NOACHET CYMMapPHON MacChl HECKOTbKMX 06pa3LoB.

e  Bechbl nerko nogknoyaroTcs K KOMMNbOTEPY Yepes nHrepgenc RS-232.

Xapakrepuctuka 3HavyeHue
Mpenen B3BelLMBaHUA 2-3000r
LleHa geneHnus 0,05r
MnaTtdopma npamoyroneHas, 136x162 mm
Kannbposka BHELLHSAS, KannbpoBo4vHOW rmpen 2 kr F2
Bpemsi ctabunumsaumm nokasaHuim 3 cekyHab!
paboyas TemnepaTtypa 10-40°C; BnaxkHocTb 0o 80%
Ycnosua akcnnyataumm



8). MeteomeTp M3C-200A

MeteomeTp MIC-200A npeaHasHadeH ong
n3MepeHun aTMocepHOro AaBneHns,
OTHOCMUTENbHOWN BNaXXHOCTU BO3yXa,
TemnepaTypbl BO3yXa, CKOPOCTU BO3AYLUHOIro
noTokKa, KOHUEeHTpaLuumn okcuaa yrnepoaa,
cepoBogopoaa 1 gMokcuaa cepbl B CMecu ¢
a30TOM MM BO34YXOM KaK BHYTPU NOMELLEHUN,
Tak 1 BHe NOMeLLEeHUI), a Takke pacyeTa
TemnepaTypbl BfIaXXHOro TepMoMeTpa U
napamMmeTpoB TENNOBOWN Harpy3ku cpenbl THC-
nHOekca.

MeTteometp MOIC-200A npegHasHadeH Aans
NCNonb30BaHMsi BO HEB3PbLIBOOMACHbLIX 30Hax
NMOMELLEHN N HAPYXKHbIX YCTAaHOBOK.

9). Bubponnowaaka nadopatopHasa CMX — 539 ¢ mexaHU4YeCKUM
KpenneHnem

M>K-539 Bnbponnowaaka nabopartopHas (100 kr /
2800 06/ 0,15-1,0 mm). B KOMNNeKTe ¢ MEXaHNYECKM
KpenneHneM 1 61oKoM ynpasBneHus.

MpeaHasHavyeHa aAnga ynnoTHEHNS 6ETOHHbIX U
- pacTBOPHbLIX CMecen Nnpu:
- onpeaeneHnn XECTKOCTN, NNOTHOCTU N paccrnanBaeMocCTu;
- U3roTOBMNEHMM KOHTPOSbHbIX 06pa3L0oB AN UCMbITaHUS
- 6etoHa no NOCT 10180-78;
- ucnbiTaHusa uemeHtoB no NOCT 310.4-81.

[lonyckaeTcs n3rotoBneHne Ha BMbponnoLlagke
B6eToHHbIX n3genui, obwen maccon He 6onee 100 kr (BMecTe jf
c dhopmon). '

TexHU4Yeckne xapakTepUCTUKU

'py3onoabeMHOCTb 0o 100 kr
YactoTa konebaHumn 2800 kon/MuH
Amnnutyga konebaHumn 0,15...1,0 mm
Tun Bnbpatopa MB-101
MowHocTb 0,25 kBTt




10). AkBaguctunnartop O3-10M

AkBagucTunnatop anektpuyeckmun 3-10M (B
AarnbHeunLWweM - akBaaucTUnnATop) NnpegHasHadeH ans
NpPoOu3BOACTBA AUCTUNNIMPOBAHHOM BOAbI, OTBEYaloLLEN
TpeboBaHuam gencteytoLlen Mocgapmakonen PO ©C
42-2619—97, nyTem TennoBOW NeperoHkKn Boabl,
oTeevatowen TpeboBaHnam CaHlluH 2.1.4.1074—01.

N3pnenue ncnonbayeTcs ANt O4YUCTKUA NMUTbEBOW
BOAbl OT PaAMOHYKNNAO0B B YpE3BblYaNHbIX CUTyaLUaX U
MCNONb30BaHUA AUCTUNNATA B NMUTLEBLIX LIENsX nocne
€ro MMHepanusaumm B Apyrnx yu4pexxaeHusx.

11). Mpubop HIMJI-1

Mpunbop aAns namepeHnsa OTKNOHeHU OT nnockocTtHocTn HIMJ1-1
npegHasHa4vyeH anga onpeaenieHns oTKINOHEHUI ONOPHbIX rPaHeNn
obpasuos 6etoHa ot nnockocty no FOCT 10180.

TexHU4Yeckne XxapakTepUCTUKU

MapameTp Ea. nam. 3HauveHue
AnuHa pebpa nsamepsiemoro obpasua MM 100
M3mepuTtens nepemeLleHus n4-10
MorpelHoCTb n3mepeHusi, He bonee MM 0,01
Basa npubopa MM 80
MabapuTHble pa3mepsbl MM 94x94x105




12). MpnGop HIP-1

Mpnbop Ans M3MepeHus OTKMNOHeHMs OT nepneHaukynspHoctu HIP-1 npegHasHadeH
ANnsa onpegeneHnst OTKNOHEHUA OT NPSAMOro yrna OnopHbIX rpaHen obpasuos G6eToHa no NOCT

10180.

TexHU4yeckue XapaKTepucTtuku

MapameTp 3HauyeHue
[nuHa pebpa 100
n3mepsiemoro obpasua, MM
N3meputenb NY-10
nepemeLleHms
MorpelwHoCTb n3MepeHus, 0,01
He bonee
basa npubopa 50
FaBapuTHbIE pasmepbl, MM 170x102x24
Macca, kr 0,45

13). Kamepa wkad HopmanbHOro TBepaeHus

Kamepa-Lwwkad HopmanbHOro TeepaeHus u
BnaxxHoro xpaHeHus KHT-60 npegHasHa4veHa ans
TBEpPAEHUNS (XpaHeHUs) 6eTOHHbLIX 06pa3uoB Npu
TemnepaTtype 20+2°C, OTHOCUTENbHOWN BNIAXXHOCTU
951+5% no NOCT 10180-90, a Takke Ans XxpaHeHus
LueMeHTbIX obpasuoB npu Temnepartype 20+£1°C,
OTHOCUTENbHOWN BNaxHoCTU He meHee 90% no NOCT
30744-2012. KamepanocTtaBnseTcs ¢ 6510kOM
yrnpaBreHus 1 aBTOMaTUYECKON CUCTEMOM YBIAXXHEHMS.
Kamepa nossonseT perynupoBaTb TeMnepaTtypy u
BNaXXHOTb B aBTOMATUYECKOM pexnme. BHyTpeHHsASA
(pabo4vas) yactb kaMmepbl HOpManbHOro TBEPAEHUS
N3roToBfieHa U3 HepXxaBetoLen ctann. ATtectauus
kamepbl KHT- 60 npoBoguTcAa no AByM KaHanam -
TemnepaTypa 1 BraXXHOCTb.

TexHUYecKkue xapakTepucTukun
MakcumanbeHoe KormyecTBo O4HOBPEMEHHO 60
ncnbiTbiBaemblx 06pasyos 100x100x100Mm, wT.:

Temnepatypa Bogbl (napa), °C 20+2

To4yHOCTb perynuposaHus Temnepatypsl, °C 1
BnakHocTb, % 10-95

HepaBHOMEpPHOCTb BNaXHOCTM B paboyen
kamepe, % 2,5
TOYHOCTb perynmpoBaHus BnaxxHocTn, % 1
Pa3mepbl paboyen kamepsbl: 950X350X750




14). AHanntuyeckme Becbl HR-100AG

lMpocToe B3BelwMBaHMe. B3BelunBaHue C BbIMETOM MaccChl
Tapbl. e

CYETHbIN peXnM: NOACYET KoNMyecTBa OAHOTUMHBIX |
MerKMX NpeaMeToB Npu N3BECTHOM Macce O4HOro npegMera.

DyHKUMA aBTOMaTUYECKOro cHéTa npegmMeToB C anroputMom
nosblweHnst TodHocTn (ACAI).

MPOLIEHTHBIN PeXVM: onpeAerneHne Macchl rpysa B N,
npoueHTax oT macchbl, npuHATorn 3a 100%. 2 by

I3mepeHvie NnoTHOCTMW. 2SS

PYHKLMSA CTATUCTUYECKUX BbIYMCTIEHNI: MOACHET KONNUYECTBa o2, A
B3BELUMBAHUIA, CyMMapHbIii BEC, MakCMMarbHOe U MUHUMabHOe e 4
3HaYeHWs!, AnanasoH U3MepeHUii, CpeaHee 3HaueHVe, CTaHaapTHOe -~

OTKITOHEHWE, KO3IDULMEHT Bapnauuu.

KomnapaTtopHbIn pexum. [NpeaHasHavyeH Ana cpaBHEHUS Beca rpy3oB C 3aaHHbIMU
npegenamu B3sewmBaHna (bonblue, MeHbLUe, HopMma).

[MoaaoHHBIM KPIOK AN B3BELUMBaHMWS MNOA4 BECaMW MarHUTHbIX MaTepuasnoB U U3MepeHUs
NAOTHOCTWN.

PYHKUNA aBTOMaTMYECKOrO BKITHOYEHUS U BbIKITHOYEHMS.

TexHn4yeckue XapPaKTepPUCTUKnN

Max, r 102

d, r 0,0001

e,r 0,001

Min, r 0,001

Knacc ToyHoCcTH I
Kannbposka BHewHsa
Pasmep nnatdopmbl, MM 90
MabapuTHble pasmepsbl, MM 198x294x315

Macca He 6onee,kr 3,5

15). BaHHa-TepmocTaTt BT-1

BaHHa npegHasHadeHa ansa otraMBaHus
GeTOHHbIX 06pa3LOB NpK TeMnepaTypHbIX UCMbITAHUAX
Ha MOPO30CTONKOCTb KOHCTPYKLIMOHHbIX TSXKENbIX,
NErkMX M NAOTHbIX CUMNMKATHbLIX 6ETOHOB Npu
3aMOpaxvBaHUN NO YCKOPEHHOMY 1 6a3zoBoMy
meTogam B cootBeTcTBMM ¢ [OCT 10060-2012.

OcHalleHa yCTponcTBOM AN
nopaepxaHusa temnepatypsl (201£2)°C.

BaHHa paccuntaHa ansa paboTbl B 3aKpbITbIX
NOMELLIEHUSIX MPU TeMnepaType Bo3ayxa He HUXKe
+5¢ 1 oTHOoCUTENbLHON BraxHocTn o 80%, npu
TemnepaTtype 25¢ n 6onee HM3KMX TemnepaTtypax 6e3
KOHAEHCauun 1 Bnaru, B He B3pbIBOONACHOM
OoKpyXxatoLen cpeae, He cogepKallen coneBblX TYMaHOB, TOKOMPOBOASLLEN MNbIfN, arpeCCUBHbIX
rasoB UNM NapoB paspyLuarLWmx MeTann n n3onsaumo npu atMmocgepHom gasrneHunn 84-106,7 kla.




TexHU4YecKne xapakTepUCTUKU

EaomHoBpemeHHas 3arpyska 6eToHHbIX o6pasuo 100x100x100Mm, 16
wT
OnunHa, mm 650
WnpuHa, mm 350
BbicoTa, Mm 400
Macca, kr, He 6onee 15
MaTepuan HepxxaBetowasa
cTanb
Temnepatypa Boabl (napa), °C 2012
To4YyHOCTb perynupoBaHna Temnepatypsbl, ¢ He 6onee 1

16). NpuGop MCX-11A

AsTomaTtnyeckui npnbop MNMNCX-11A npegHasHayeH Anst onpeaeneHns yaenbHON NoOBEPXHOCTU N CpeaHero pasmepa
YacTul ANCNEPCHbIX MaTepunarnos.

Mpubop MNMCX-11A BHeceH B rocyapCTBEHHbIV PEECTP CPEACTB

namepenun (CW).
Pa6oTta npnbopa ocHOBbIBAaeTCHA Ha METOAE ra3onpoHMLAEeMOCTH
Kosenu n Kapmana.
MeToz namepeHust 3aknovaeTcs B onpeaeneHnm BpeMeHN
npoxoxaeHnsi pmkcnpoBaHHOro obbema Bosayxa yepes cnov obpasua.
[aHHbIN MeToa XOpoLUo 3apekoMeHaoBarn cebsi B pa3nuyHbIX
oTpacnsx NPOMbILLNEHHOCTH.
MokasaHusi npmbopa MNMCX-11A cooTBETCTBYIOT CTaHAApTam
[OCT, ASTM, DIN un ISO.
OcobeHHOCTb faHHOro Npmbopa 3aknyaeTcs B OTCYTCTBUN

MexaHu3Ma aBTOMAaTUYECKOro M3MEPEHNs BbICOThI Criost o6pasua, 4to
MO3BOSNIIO CYLLLECTBEHHO CHU3UTb CTOMMOCTL Npubopa. BbicoTa crnosi ans BCex 3MepeHust SABNAETCSA NOCTOAHHOM (Mo aHanorum ¢
annapatom bneiiHa). Mpu aTom, Mcxoas M3 HeoGXOAUMOW MOPUCTOCTH, NPMBOP aBTOMaTUYECKM pacCUUTLIBaET Tpebyemyto HaBecky

ob6pasua.
3a wucknYeHMemM aBTOMAaTUYECKOro u3MepeHust BbicoTbl, npubop MCX-11A BknoyaeT B cebsi BCe TexHU4eckue
ynydLLeHWs1, KOTOpble NpuMeHeHbl Ha npubope MCX-11A. Kak n Bce npubopbl Hallero NnpousBoACTBa, AaHHbIA Npubop BKM4YaT B

cebs Becb Habop yHKUMIA NONb30BaTENLCKON ANArHOCTUKU U OCHALLEH BCTPOEHHbLIM 3TaNIOHOM.
Ha nepepgHeit naHenu npubopa MNCX-11A pacnonaraetcs yaobHas knasuatypa Ans BBOAA NapaMeTpoB U LUMPOKUNA

MHPOPMATUBHBIA ANUCNNen. ITO NO3BOMSET IKCMyaTUpoBaTb NpUGOP aBTOHOMHO, ANA ero paboTbl He TpebyeTcs KoMMbloTepa.
NHTepdeic oblieHns ¢ onepaTtopom BblepXaH B COBPEMEHHOM CTUME 1 3HaYUTEnNbHO ynpowaeTt paboTty ¢ npubopom.

TexHu4eckue XapaKTepucTuk

[vanas3oH BenuyuH: , 100 - 50000
yaernbHasi NOBEPXHOCTb, CM“/r
cpegHeMaccoBbIv pa3mep YacTtuy 0.5 - 200
MOPOLLKOB, MKM
CpefHsasa norpelHoCcTb u3amepeHun, % 10
[nanasoH pabounx Temnepatyp, °C 5-45
OTHOCUTENbHAasA BMIAXHOCTb, HE 80
6onee,%




17). YcTpoucTBO Ans onpegeneHns BOAOHENPOHULLAeMOCTH
GeToHa

lMpeaHasHayeH Ans yCKOPEeHHOro onpeaeneHns
BOOOHENPOHMLAeMOCTn 6eToHa Ha obpasuax,
N3roTOBIEHHbIX N3 BETOHHOM CcMecu paboyero cocTasa,
nM60 BbINUNEHHBIX, BbIOYPEHHbIX U3 U3AENUA N KOHCTPYKLMIA
no NOCT 12730.5-84, npunoxeHue 4.

McnbiTaHna npoBogAaTCS Ha LMNUMHApax gMameTpom
150 mm unum kybukax 150x150x150 mm. Tak e, ANst UCNbITAHUA MOTYT UCMONb30BaTbCs Kybbl
100x100x100 Mmm.

TexHMn4YecKkme paHHbIe
Ha4varnbHbIM ypoBEHb BaKyyMeTPU4ECKOro

AaBMNeHNst BHYTPU Kamepbl He meHee 0,06 Mra

HayanbHoe aaBneHue npwxatna dnaHua kamepsbl 0.05 MM

K MOBEPXHOCTN BeToHa ’ a
[wvana3oH nokasaHun Bakyymepa 0... 1 krc/cm?
[dnameTtp kamepsbl 100 mm
WLnpnHa donaHua kamepbl He MeHee 25 MM

BHyTpeHHMN 061EeM NONOCTM Kamepbl He meHee 180 cm?

Macca yctponctsa 3,5 kr

18). BcTpaxuBarowmmn CTONMMK aBTOMaTU4€CKUN
KM-111A

Cronuk BctpsaxuBawwmm astomatuveckum Krn-111A npegHasHaveH
Ans onpegeneHum HopmarnbHOM rycToThl nnactuyHoro pacteopa no NOCT 310.4-81.

MpuHUMN gencTBUA: 3a HOpMarbHYH ryCTOTY
NMacTUYHOro pacTeopa NpPUHMMaeTCst Takasi ero
KOHCUCTEHUMS, NPU KOTOPOKM pacTekaHune
pacTtBopa nocne 30 BCTPSAXMBAHUIA CTONMKA
coctaBnsieTt 125-135 mm.




19). Cmecutenb JIC-LIB-10 gnsa 6eTOHHbLIX cMecen

MpegHasHayeH Anst NpUroToBneHns 6GeTOHHbLIX CMECeNn B KONMYeCcTBaXx,
HeobxoaMMbIX ANs N3roToeneHnsa nabopatopHbix obpasuyos. Popma
CMeCUTENbHOM EMKOCTI 1 flonacTen paccymTaHbl Tak, 4Tobbl obecneymBaTtb
KayeCTBEHHOEe nepemeLLmBaHme 3a MMHUMarnbHoe Bpems. Nnasatowme
nonacTy UCKIMYaloT 3akNUHUBaHME 1 ApobneHne kameHHoOM opakunm
npu nepemMeLLmBaHmm, obecneymeaoT paboTocnocobHOCTL Npu

3HauyuTenbHoM (ao 10 Mm) nx nsHoce.

KoHcTpykumsa obecnevnBaeT XopoLuni AOCTYN K AeTansam,
TPeObyLWMM NepuoanYecKon OYUCTKM OT HanMnarLwmnx Yyactuu,
NPOCTOTY 3aMEHbl N3HALLMBAEMbIX 3fIEMEHTOB - fIoNacTen U EMKOCTU.

TexHu4eckne xapakTepucTuKu
Obbem ) no 131
nepemeLluBaeMon cMecu
MowHocTb NpmBoaa 0.55 kBT
nepemeLuBaHus
Bpems nepemelunBaHus 15 - 60 cek

20). NabopaTtopHble Becbl DL-612

Becbl nabopaTtopHble HeaBTOMaTUYECKOro 4ENCTBUSA
DEMCOM DL npeagHasHa4eHbl 4ns U3MepPEHUI Maccehbl.
Becbl BbINonHeHbl B eanHoM kopnyce. MpuHumn 4encTemsi BECOB

OCHOBaH Ha npeobpasoBaHuK gedopmMaunm ynpyroro anemeHTa —
AaTynKa, BO3HUKAIOLLEN Mo AENCTBUMEM CUMbl THXECTHU e
B3BELUMBAEMOrO rpy3a B aHanoroBbIn 351IEKTPUYECKUIA CUMHAT, g . e
nponopLmMoHanbHbIi ero macce. [lanee aToT curHan npeobpasyeTcs B o/
LUMcPOBON Ko 1 0bpabaTbiBaeTCs. - gy N /
———

TexHU4YeCKMe XapaKTepPUCTUKN

Max, r 610
d, r 0,01
er 0,1
Min, r 0,5
Knacc ToyHoCTH [l
KannbpoBka BHewHsas
Pa3mep nnatgopmbl, MM 130




21). JllabopaTtopHbIn Kpyr nuctupanua JIKU-3

JTabopaTopHbIn Kpyr uctupanus JIKM-3 Ha gBa
obpasua. NpeaHasHayeH ansa onpeaeneHus
NcTMpaemocT 6ETOHOB JOPOXHbIX MOJIOB,
NECTHUL 1 OPYrMX KOHCTPYKLUUIN CyXUM
abpasueom no NOCT 13087-81; N3HOCTOMKOCTU
He rnasypoBaHHbIX KepaMU4eCKMUX NIIUTOK No
FOCT 27180-2001. Mogensb J1IKU-3 nossongaeT
NpoOBOAUTb O4HOBPEMEHHO 2 UCMbITAHWUS.

TexHU4Yeckne XxapakTepucTUKU

KonnyecTtBo ncnbityembix o6pasuos 2 WrT.
MouwHoCTb NpmBOAa 0,55 kBTt
KonnyectBo 060poTOB Ancka 28 06/MuH
CkopocTb uctmpaHunsa obpasua 30 M/mMuH
MyTb, Npoxoanmbin 06pasyomM 3a Bpems uctupanms (5 150 m
LMKITIOB)
Harpy3ska Ha uctnpaembinn obpasey, 0,06 mla
Pasmepbl nctnpaemoro obpasua 70,7%70,7 mm

22). Mopowmep KI-133.

Mopomep KIM-133 npeaHasHadeH ons onpegeneHns obbema BoBie4EHHOro Bo3gyxa
YNNOTHEHHbIX 6ETOHHBIX CMECEN Ha NITOTHbLIX MOPUCTLIX 3aMONHUTENSIX, MPWU KPYNHOCTWN 3EPEH
3anonnutena go 40 mm no NOCT 1081.2-81.

TexHU4Yeckne xapakTepUCTUKU

MapameTp 3Ha4yeHue
[NepeHocHoM
Twun npubopa BO3yXOMep,

nadopaTopHbIn
O06bem Yyawm ans cMecu, cm 400




MapameTp

3Ha4yeHue
OTHoweHne gnameTpa Yalm K ee 1
BbICOTE
OTHoweHne o6bema BOgOMEPHOM 6
TpyOKkn K 06BbEMY YaLun
[AnuHa wkansl BOOOMEPHON TPyOoKN, MM 130
LleHa genenunsa wkansl, MM 1
nanasoH nokasaHum Lkarsbl
HunanasoH nokasa a 0-160

MaHoMeTpa, Klla

Mpeaenbl gonyckaemon abCcontoTHOM
NOrpeLIHOCTN N3MEepPEHNS AaBMNEHUS B +5
paboyen kamepe, klla

Mpeaenbl gonyckaemMon OTHOCUTENbHOWN
NOrpeLLHOCTM n3MepeHnst oobema +2
BOBNEYEHHOro Bo3ayxa, %

[abapuTHblE pa3mepbl 250x250x500
Macca npubopa (6e3 Hacoca), Kr 12,6

23). Becbl PA-413C Pioneer

Becbl nabopatopHbie PA 413C ¢ BHyTpeHHeN kanmbpoBKoW
npenHasHa4vyeHbl ANs U3MepeHns maccbl 00pasLoB ¢

‘ HanbonbLLMM Npeaenom

, \ B3BeLwwmBaHmna 410 r n ueHon geneHns 1 mr.

OCcHOBHbIe OCOBEHHOCTM:

BHYTPEHHSASA KanubpoBKa;

yOOOHbIN 3aLMTHBIA KOXYX C TPEMSA ABEpLaMK;
BO3MOXHOCTb Bbl6Opa TOHEK KannbpoBKn Anana3oHa;
ABYyHanpasrieHHbIM nHTepgenc RS232;

nporpamMmmMmHoOe BOCCTaHOBJIIEHNE 3aBOACKUNX
YCTAaHOBOK MEHIO;

WMHOMKaATOpP CTabunbHOCTY;

HacTpavMBaemble NapaMeTpbl Nepeaayn AaHHbIX U NnapamMmeTpbl NnevaTy;
rpy3ornprvemMHas yalla u3 HepXxxaBsetoLen cTanu;

BO3MOXHOCTb B3BELUMBaHUSA MO BECAMMU;

BbICOKOKOHTPACTHbIN AUCNeENn.



24). MawwvHa ana ucnbiTaHnsa Ha cxatue MC-500

MC-500 npegHasHa4eHbl Ans ucnbiTaHMn odpasyoB
N30ennin CTPOUTENbHbBIX MaTtepunarnoB Ha CXXaTue 1 NPOBEPKU
cTaHgapTHbIX obpasuos 6etoHoB no NOCT 10180, knpnnya un
apyrux ctpoutesnbHbiX MaTepuanos rno FOCT 12801, ISO
9001, ASTM C 109, ASTM C 39, EN 196-1, DIN 18501, DIN
51220, DIN 51223 v gp.

Mpeccbl MC-500 ocHalleHbl TOPCUOHHBIM
cunomuameputenem. OTobpaxeHue cosgaBaemoin Ha obpaseL
Harpysku BbIBOAUTCA Ha aHanorosbIn undepbnat, a TekyLias
CKOPOCTb Harpy>XeHus BbIBOAMTCSA Ha UM poBON AUCMNEN B

kH/c.

HarpyxatoLwwmnm moaynb npecca OCHaLLeH OBYMS
BUHTOBbLIMW BEPTUKASIbHBIMU KOFTOHHAMMU, MO KOTOPbIM

BPYYHYIO NepeMeLLaeTcs NoABMKHasA TpaBepca.
Mpeccol nabopatopHble MC-500 ycTaHaBnmBaTCa Ha PyHAAMEHT BbICOTON HE MeHee

245 mm.

25). llabopaTopHble aneKTpoHHble Becbl ANDDL-5000

JlabopaTtopHble Becbl cepumn AND DL npegHasHadeHbl AN CTaTU4eckmx
N3MEpPEHUA Macchl pa3nnyHbIX BELLECTB 1 MaTepuanos. B aTol cepum
nabopaTopHbIX BECOB NPUMEHEH 3anaTeHTOBaHHbI komnaHven A&D
[aTyuvK Harpy3ku - MuHN-SHS (cyneprubpuanein) ceHcop. OH coveTaeT B
cebe npenmylLlecTBa TEH3OMETPUYECKOTO cnocoba n3MepeHus U NpuHLmMna
3M1eKTPOMarH1THOM KoMneHcauum. 1o obecnevmBaeT ObICTPbIN OTKINK
JaTyuKa npyv BO3HUKHOBEHMMW HArpy3Kku, BbICOKYH CTAabUIIbHOCTb M TOYHOCTb
namepeHuin. JlabopatopHble Becbl cepun AND DL nmetoT HeCKosbKo
3ppeKTUBHBIX PEXMMOB paboThbl 1 NpefHa3HaYeHbl ANs MPUMEHEHMUS B
Hay4YHO-MCCNefoBaTENbCKUX Y MPOU3BOACTBEHHbIX NabopaTopusx.

TexHU4Yeckne xapakTepUCTUKU

Knacc toyHoctn no FOCT OIML R 76-1- I
2011
MakcumanbsHas Harpyska (Max), r 5200
MuHumanesHas Harpyska (Min), r 0,02
HenctButenbHasga ueHa genenus (d), r 0,001
[MoBepoyHbIN MHTEpBan (e), r 0,01
Yuncno noBepoYHbIX AenexHun (n) 52000
JInHenHoCTb, T 1 0,002
Bpema ctabunusauymm (npu FAST) MpnbnuantensHo 1 cek
Opend vysctButenbHocTtn (10°C-30°C) 12 ppm/°C
[vana3oH ypaBHOBELLUMBAHUA Tapbl, I 100% Max
[nameTp yawkun Becos, MM 130




26). Kamepa mopo3sunbHaa KM-0,15

Kamepa moposuneHas mapkm KM-0,15 npumeHsieTca ans
NpoBeAeHUst UCMbITaHNUN HA MOPO30CTOMKOCTb KUPTMUYHBIX,

BeTOHHbIX (NepBbIM 6A30BbIM U YCKOPEHHBLIM ANNTaTOMETPUYECKUM == -
meTtogamm no FOCT 10060-2012) n pacTBOpHbIX 06pasLIoB. A;‘p
TexHnYeckne xapakTepmucTmKN Kamepbl COOTBETCTBYHOT - - 5

TpeboBaHnam FOCT 7025-91 "Knpnmy n KamHu kepammyeckme u

cvnukaTtHble. MeToabl onpeaeneHnst BOOOMNOMNOLEHNS,

NIOTHOCTUN N KOHTponst mopodocTtonkocTn"; FTOCT 10060-2012 '\‘, o’
"BbeToHbl. MeToabl onpegeneHns moposoctonkoctTn."; FTOCT \ hy
5802-86 "PactBopbl cTpouTenbHble, MeToabl ucnbitaHnin”, FTOCT -, a
27180-86 "lnuTkn kepamndeckune. MeTtoabl ncnbiTaHnn". m

Kamepa paboTocnocobHa npu TemnepaType oKpyxatoLlero Bo3gyxa oT
+12 °C po +27 °C n oTHocuTeNbHON BnaxHocTn Bo3dayxa ot 40% no 80%,
obopyaoBaHa NPUHYOUTENbHOW BEHTUNSALMEN U NOLAEPXKNBAET B OXNaXXaaemMom obbeme
TemnepaTtypy ot - 15 go - 20 °C.

MoLLHOCTb XONOANNBHOIO arperaTa NO3BoNisieT pa3mellaTb B kKamepe obpasLbl
CTpouTENbHbIX MaTepunanos obuien maccon ao 40 «kr.

Kopnyc npencrasnseT coborn Tension3onMpoBaHHy0 NeHONONNMypeTaHOM O06bEMHYHO
KOHCTPYKLMIO, COCTOSILLYYHO M3 BHYTPEHHErO 1 HapyXHOro kopoba. [1ns 3arpy3ku kamepa nmeet
TEnsIoN305IMPOBAHHYIO CTBOPKY.

TepmomeTp, n3amepsaLWmnn TemnepaTypy oxnaxgaemoro o6bema ¢ paspeLuaroLlen
cnoco6bHocTtbio Ao 0,1°C n gonyctumon norpeluHocTbio 0,5% nognexuT nepmoanyeckon noBepke
N nmeeT cepTudunKaT COOTBETCTBUSA TUMNa CPEACTB N3MEPEHNIA.

[na npoBefeHnsa ucnbiTaHnin 6eTOHHbIX 06pa3LOB YCKOPEHHbIM AMNAaTOMETPUYECKUM
MEeTOLOM Mpu OAHOKPATHOM 3aMOpPaXKMBaHUN COCTaBIEHbI, NOA0OpaHbl U HACTPOEHbI NapaMeTpbl
nporpaMmmbl yNpasnsoLLero KOHTponepa XonoaMnbHON MaLlnHbl 4518 JOCTUXEHUS] CKOPOCTU
n3amMeHeHna Temnepatypbl B kamepe gunatomeTtpa 0,30+6,7% °C/MuH B nHTepBane
TemnepaTtypbl oT +20°C go -18°C ¢ tem, 4Tobbl 06Lee BpeMsi U3BMEHEHMSI TEMNepaTypbl B KaMepe
aunatomeTpa ot +20 °C o -18 °C coctaBuno 125 MUHyT.




V. JopoxxHasa naboparopus

1). Bubpocton BCA

MprMeHsieTcs Npu ucnbITaHnn
MaTepuanoB Ha OCHOBE OpraHN4ecKnx
BSUKYLLMX ONs1 AOPOXHOro U a3poapOMHOro
cTpouTenbcTBa. Bo3aMOXHOCTb
BMBpoynnoTHeHnst obpasuos gnametpom 101
MM 1 71,4 mm 6e3 npoBeaeHus
AONonHUTEenNnbHOM HacTponkn. OTcyTcTBME
ropm3oHTanbHOW cocTaBnsoLwen sBnbpauuu.

BMOHTMpOBaHHbI Tanmep
obecneunBaet ycraHoBneHHoe [OCT Bpems
paboTbl (180 c).

2). Mpubop CRT-IND

Mpnbop CRT-IND npegHasHadeH pf[ns onpepeneHns
BAABMMBaHMWSA LITamMNa Npu UcnbliTaHMaX acdanstobeToHa.

TexHonorus: Wramn onpeaeneHHbIX pa3mepoB € 3aaHHbIM yCUImem
BAaBNMBaeTcs B obpasel B TeYeHWe OMpeaerneHHoro BpEMEHU, U3MepsieTcs
rnybuHa norpyxeHus wramna.

Mpubop npencrtaBnsieT coboit paMmy C HarpyxawLmum YCTPOWCTBOM,
cHabXeHHyo BoasiHon OaHel ons obpasuoB. B koMnnekTe norpyxHon TepMmocTat
ONns aBTOMaTMYEeCKOro NoOAAepXKaHus TemnepaTypbl Bogbl B 6aHe.

MmybvHa BOaBnuBaHWa wm3MepseTcs  UUEMPOBBIM  MHAWKATOPOM.
Harpy3ska cosgaetcs npurpy3amu. MakcumarnbHbI pa3mvep 4actuy LwebHs He
JormkeH npesbiwate 16mm. UcnbitaHusa no EN 12697-20, B otnuumne ot TOCT
54400, moryT BbINOMHATLCSA AN pasHbIX TUMNOB acdanbTobeToHa B LUMPOKOM
MHTepBarne TemMnepaTyp CO LUTaMnamu pasHbix Nnowanen.

rnyouHbl

OcobeHHOoCTHU:
hd BogsiHas 6aHsi U3 HepXxaBeloLlen cTanu co CIMBOM.
b B komnnekTe norpyxHow TepmocTaT Ans nojaepXxaHus Temnepatypbl U

LMPKYNSLMY BOAbI BO BPEMSA UCMbITAHNS.
® LincbpoBow nHAMKaTop ¢ BO3MOXHOCTbIO ¢BA3M C K.

MpumeHeHue:
® MamepeHnne rmybuHbl BAaBNMBaHUS wramna.
b B0o3MOXHOCTb MCMbITaHWI BONbLUIMHCTBA TMNOB acdanbTobeToHa.

TexHu4eckue XapaKTepUuCctTukun

MpenBapuTenbHas Harpyska 25+1H
Pabo4as Harpyska 525+ 1H
HOvameTp wramna 100 mm2 11,3+ 0,1 Mmm
HOvameTp wramna 500 mm2 25,2+ 0,1 Mmm
BbicoTa wtamnos 20 mm
[nvHa pe3bbbl WTamna OKOJSo 8 MM
Hedopmauusa pambl nog Harpyskom <0,01 mm
TonwmHa NAnTbl OCHOBaHUSA > 20 mm
EmMkocTb BogsaHOM 6aHu 25 nutpos
Pabouuni ananasoH Temnepartyp ot +5°C go +95°C
CrabunbHOCTb NogaepXaHus TemnepaTypbl +0.5°C
[nckpeTHOCTb M3MepeHUst ryOuHbI 0,01 Mm

MpOTOKOM CBSA3U C UMDPOBLIM MHANKATOPOM

Digimatic yepes USB 2.0




3). NMnotHomeTp KI1-150

OvHamunyecknn nnoTHOMEp npeaHa3HavYeH and
KOHTPOJ1A Ka4eCTBa YMNJIOTHEHNA 3EMITAHOIO NOJI0THA,
necyaHbIX U MEJTKO3EPHUCTbIX aC(baﬂbTO6eTOHHbIX

NOKPbITUN.

KoHTpoOrib NAIOTHOCTU NecYyaHbIX
actanbTobeToHOB Npon3soauTcsa cornacHo CHull
3.06.03-85 yepes 1-3 cyToOK Nocre ycTponcTea

NOKPbITUA.

TexHU4eckne xapakTepUCTUKU

T™n

nepeHoCHOM

rnyGuHa KOHTpons oT
NOBEPXHOCTU rpy3a

20-30 cm

mMacca ctaHaapTHOro rpysa

2,50 (+/-0,05) kr

BbICOTa C6paCbI BaHuA rpysa

300 (+/-3,0) mm

yromn npu sepwinHe KoHyca
HaKOHE4YHWKa yrorn

30 (+/-1); 36 (+/-1); 60 (+/-
1);
rpag,

4). bapa6aH nonoyHbiu Kl 1230

MpenHasHayeH anga onpeaeneHnsa NCTMPaemMocTy LWebHs

(rpaBusi) no NOCT-8269-87.

TexHnyeckne XapakKTepucTtuku

Twun ynpaBneHus aBTOMaTU4ECKM
n
BHyTpeHHMe pa3mepbl 700x500 mm
bapabaHa
MowHOCTb NpMBOAa 1,5 KBT
MponssBoanTENbHOCTL 8 3arpys/cmeHy
CKopocCTb BpaLleHus 30...3306/mMunH
bapabaHa

5). AHanusaTtop acanbta ABA7/35 BbiXXKUraHmem ﬂ

MpenHasHaveH na onpefenennst cogepXkanmsa butyma B acanbTo6eTOHHbIX CMECAX METOAOM

BbDKUraHu4.

ABA 7/35 06beguHsieT B CBOEW KOHCTPYKLIMU NEeYb U CUCTEMY B3BELLUMBAHUSA ANS NOCTOSIHHOrO
N3MepEeHUs NOTEPU BECA MPU BbIKUIaHUW, MO OKOHYaHUW UCMbITAHWUS CoAepXaHne butyma BbluncnsieTcs

aBTOMaTU4YEeCKN.

TexHU4YecKne xapakTepucTuKu
Makc. TemnepaTypa B Kamepe 750 °C
Makc. Temnepatypa goxuraTtens 950 °C
Bec obpasua 0o 4,5 kr
TOYHOCTb B3BELLUNBAHUA 0,1r
lMpoueccopHoe ynpaBneHne aa
MNutanune 220/380B
MakcmmanbHasa MOLLHOCTb 8kBT




6). CMecuTtenb nabopatopHbin MJ1A-30

CmecuTenb npegHasHayeH nns M3rotoBneHuns npob acanbtobeToHa (necyaHoro,
MEIIKO3EPHUCTOrO, KPYNHO3EPHNCTOr0) B NabopaToOpHbIX YCIOBUSIX.

TexHU4YecKue xapakTepuUCTUKM

aBToMaTn4ecKkn

MopaepxaHne TemnepaTypbl CMECU
HanpsibkeHune nutanus (B) 380
YacTtoTa ('H) 50
BpalueHus nonactn mewwanku, 06/MuH:
-BOKpYr ocu 6aka 31,
- BOKpYr cBOen ocu 5
126
YcTaHoBeHHast MOLWHOCTL (KBT)
-HarpeBaTesibHbIX 3NIEMEHTOB 2
-aneKkTpoasuraTens 0,5
5
MakcumanbHasa Temnepatypa Harpesa
cmecm (°C) 200+/-5
30

O6bem Baka ()

7). QyktunomeTp JAD-980

MpegoHasHayeH OnNst U3MEPEHUA PaCTXKUMOCTU (OYKTUITbHOCTM) HEeMTAHbIX AOPOXKHbIX
outymos B cootBetcTBUM ¢ TOCT 22245-90 n NOCT 11505-75, CH37.1993r. B nabopaTopHbIX
ycnoBusix. Harpes n nogaepxaHme temnepatypbl 25°C BbINONHAETCS B aBTOMaTUYECKOM pPEXNME.

TexHn4YecKkne XxapakTepUCTUKU

CKopoCTb NepeMeLLEHNs KapeTKn

50 MM/MUH.

MakcumanbHbIn X04 KapeTKn

1000 (1500) mm

Konnyectso
OAHOBPEMEHHO
NCNbITbIBAEMbIX 3
obpasuos
0...50 °C.

[wnanasoH Temnepartyp




8). Annapat ATX-20 (Ppaaca)

MpenHasHaveH ons onpeneneHns TemnepaTypbl
xpynkoctn HedpTebutymoB no NOCT 11507-78. Peanuayet
meTtoa ®Ppaaca.

Annapat obecneymMBaeT aBTOMaTU4YECKOE BbINOSNTHEHNE
cneayLwmnx oyHKUMn:

- MporpaMMHOE NOHMXEHMEe TemnepaTypbl obpasua ¢
3aaHHOWN CKOPOCTbIO;

- pedopmaums NacTuHbl ¢ 06pasyomM No 3agaHHOM
nporpamMmme;

- aBTOMaTMYeckas omkcaums n 3anoMmMHaHne TemnepaTtypbl
XPYNKOCTMU;

- OCTaHOBKa npoLecca UCMbITaHUN N0 OKOHYaHUSA aHanu3a co 3ByKOBOW CUrHanun3aumewu;

TexHU4Yeckne xapakTepuUCcTUKU
Nunana3zoH +20...-35°C (npn T° oxns0ms
N3MepeHus <15°C)
Temneparypbl +20...-45°C (glpM T oxn.some <5
C)
MogrotoBka o6pasuoB | ¢ nomoLybto yctponcTea YII-10

9). NeHeTpomeTp NMH-10B6

O6ecneunBaeT BbINOsIHEHUE creayroWmnx PyHKLUUNA:
- aBTOMaTM4eckoe onpeaeneHne BenninHbl NeHeTpaumm ¢

ToYyHoCTbiO £0,05MMm;

- oTOBpaxeHne NHopMaLun o xoae 1 pesynbTaTax
NCMbITaHMS Ha XNOKOKPUCTANIMYECKOM 4-X CTPOYHOM
aucnnee;

- OCTaHOBKa NpoLecca UCMNbITaHNSA MO OKOHYaHUM aHanuaa
CO 3BYKOBOW CUrHanu3aumnen; coxpaHeHme n npocMoTp Ao
9 pe3ynbTaToB aHanM30B B NaMSATH.

TexHuyeckune xapakrepuctuku neHetpometpa NH-106
[vana3oH neHeTpaummn ot 0 0o 630 e
MorpeLwHoCcTb N3MepuTens NepemMeLLeHns 10,05 mm
Bpemsa neHeTpauuu oT 1 0o 3599 c
Bpemsa 3agepxku nepes BbIMOMHEHUEM NeHeTpauum ot 0 0o 3599 c
CKOpOCTb NnepeMeLLeHns cTona ot 0,02 go 5,0 mm/cek
OcCHOBHble pa3mMepbl Ui 1 OOMYCKN Mo NOCT 1440-96
O6Lwaga macca ABMXKYLLMXCA YacTen (NnyHxepa, rpysa u 100,0+0,15r n 200£0,2r, B TOM
urnbl c yucne macca urnel 2,50+0,05r
aepxarenem), Npu KOTOPOW NPOU3BOANTCS NOrpyxXeHne
Urnbl;
nnyHxepa 47,5+0,05r;
rpys3os. 50,0£0,05 n
150,0£0,05 r




10). Tepmokpuoctat TKC-20

®DYyHKLUMM TepMOKpUocTaTa:

* nopaepkaHue 3adaHHOM TemnepaTypbl NMOCPEACTBOM HarpeBa MM OXNaXAEHUs KUOKOCTU-
TENNOHOCUTENS Kak BHYTPU COOCTBEHHOM Kamepbl, Tak WM Ha BHELWHUX OObekTax
TepMoCTaTUPOBaHUSA

* BO3MOXHOCTb 3a4aHusi He0OX04MMOWN TOYHOCTM nogaep>XaHunda temnepaTtypbl

* aBTOMaTM4ecKoe BKMNOYEHME TEPMOCTAaTUPOBAHUSA Yepes3 3aJaHHbI MPOMEXYTOK BpeMeHn (oT 1
MUHYTbI Ao 100 yacos)

¢® TEepMOKPMOCTaT NO3BOJIAET TepMOCTaTUnpoBaTb o6pa3u,b| 6|/|Tyma ana annapartoB neHetTpaunmn

(no 6 obpasuoB OAHOBPEMEHHO) BO BHYTPEHHEW Kamepe C MOMOLLbI0 BXOOALLEN B KOMMMEKT
crieumarnbHOW NogcTaBKu.

TexHu4Yeckne xapakTepucTukm
-20...+100 °C
[nana3soH (BHYTpEeHHee
N3MeHeHuA TepmocTaTUpoBaHue);
Temneparypei 0...+80 °C (BHelUHee
TEPMOCTaTUPOBAHME)
lNorpewHoCTb NogaepxaHnsa
P ARep +0,1°C
TemnepaTypbl
O61bem BaHHbI 16n

11). AnnapaTt aBTomatTudyecknm ABTO-20

Annapat npegHasHayeH anga onpegenexHuns
TemnepaTypbl BCMbILWKN HEPTENPOAYKTOB B
OTKpbITOM TUrne no metoay KnveneHaa B
cootBetcTBUM ¢ [OCT 4333-87, ISO 2592,
ASTM D 92. Annapat pa3paboTaH C y4eTom
BCeX TpeboBaHUM POCCUNCKUX U
MeXAyHapOoOHbIX CTaHO4APTOB K
NPOBEAEHUIO UCTIbITAHUN.

[wnana3oH namepexuin: ot 70 go 300°C.

12). Mpubop KULL-20

Annapat gns onpegenexHvs TemnepaTypbl
pasmsryeHmsa Hedptebutymos no NOCT 11506-
73,ASTM D 36,1S04625 Peanusyet meToq
"KonbLo n wap".

AnnapaT obecneunBaeT aBToMaTU4eckoe
BbIMNOSTHEHNE CneayLWmnx PyHKUNI:

- NporpamMMHbIN HarpeB obpasua ¢ 3agaHHON
CKOPOCTbIO;

- aBTOMAaTMYeCKy ouKcaLumio U 3arnoMmHaHmne
TemnepaTypbl pa3mMaryeHus;

- OCTa@HOBKY npoLecca UCMbITaHWM MO OKOHYaHMS
aHanusa co 3BYKOBOW CUrHanmsauuewu;
- oToBpaxkeHne nHpopmaumn Ha
XNOKOKPUCTaNIMYeCckom 4-XCTPOYHOM aucnnee.




TexHuYeckne xapakTepucTUKn
[wvana3oH onpeaeneHvs TemnepaTyp
pasmsar4eHms ot 25%0 160
CKopocCTb Harpesa XunakocTu B TepmocTtaTte 510,5 °C/muH.
ToyHOCTb NogaepxaHusa TemnepaTypbl +1°C
TepMmocTaTta B pexume - '
TEPMOCTaTUPOBaHMS:
[nckpeTHOCTb onpefeneHns TemnepaTypbl 01°C
pasmsaryeHus: ’ '

13). Mpecc Uniframe 70-TO108/E Controls

Mpecc UNIFRAME T108/E npegHasHayeH ons
NCNbITaHWI Ha CcXXaTue U COBUrOYCTONYNBOCTb
acoanbtobetoHa FOCT 12801 «MaTepumanbl Ha ocHoBe
OpPraHN4YeCcKMX BSXKYLLMX N5t AOPOXXHOro M aspoapOMHOro
cTpouTenbcTea. Metoabl UCMbITAHUIY.

TexHnYecKne xapakTepucTukm

MpenenbHas Harpyska 50 kH
CKopocCTb nepeaBmXeHNsa NOaBUXKHOM 0,01.......
TpaBepChbl 51MmMm/mMun

H

Pabouunn xoq noaBmxHOWM TpaBepChl 100MMm
PacctoaHue mexay KonoHHamm 370Mm
Pexxum HarpyxeHusi obpasua cxaTtme

14). Becbl nnatdopmeHHble HV-15KGL

TexHn4Yeckne xapakTepucTuku
Hanbonbwunn npeaen s3sewmsanus (HIMNB), kr: 3/6/15
HanmeHbwnin npegen s3sewwmsanus (HMIMNB), r 20/40/10

0

[NCKpeTHOCTb OTCYeTa U LieHa NOBEPOYHOIO 1/2/5

aenexHus, r

Knacc To4yHoctu no NOCT 29329-92 11
Bpems B3BewmBaHus, ¢, He Bonee 1

Ycnosusa akcnnyatauuu: ot -10 no

- AnanasoH paboumx Temnep., °C +40
- OTHOCUTENbHas BNaXHOCTb Bo3ayxa, % He 6onee 85




15). Becbl nabopatopHblie DX-200

TexHu4Yeckne xapakTepucTuKu
Hanbonblwnin npegen B3seLumnBaHms 220r
LleHa neneHuns (QUCKPETHOCTb) 0,001r
Knacc To4HocTH Il BbICOKUN ( TOCT
24104)

16). Mopo3sunbHbIn napb AB-108 VestFrost

TexHUYeckne xapakTepucTmku
YnpasneHue 3NeKTpoMexaHN4eck
oe
TemMnepaTypHbIN pexnm -18...-24 °C e —
e
BoaMoXXHOCTM MOpO3UbHMKa cyrnep3amoposka
O6bem Hynesown kamepbl 105n
KonunyectBo kKamep 1

17). Meuys MUMIM-01502

MpegHasHadYeHa ansa NpMMeEHeHNs B
nabopartopusix pasnuyHoro npocuna ans
TepMMYECKON NOAroTOBKM Npob
1 NpoBefeHns nabopaTopHbIX aHaNN30B C
yCcTaHOBKOW obpabaTbiBaembix 06pa3yoB Ha
OTKPbITYIO HarpeBaTeSibHYt0 NOBEPXHOCTb.

> Oy . TexHuyeckune xapakTepucTuKu
G , TemnepaTypa Harpesa no 500°%
~— Matepuan Kepamuka
T MouwHocTb 2500 BT
MakcumarnbHas




V. llabopaTopua ncnbITaHUN KOHCTPYKLUN

1). CunoBoM nosn ¢ KoMnnekrom obopyaosaHua npoussoacrtea 3A0
QHEPNPEN

CunoBon non — 3TO BbICOKOAPMUPOBAHHAsA MOHOSUTHAs NnuTa pa3Mepom 74 M, KoTopas CrlyXuT
KaK BbICOKOMPOYHO OCHOBaHWe ANdA NpoBeAeHUs HaTYpPHbIX UCMbITAHUA CTPOUTENBbHBIX KOHCTPYKLMIA
pasnuyHon KoHdUrypauuu. Harpyska Ha UCnbITyeMyo KOHCTPYKLMIO NepefaeTcsa C NOMOLLbIO
YHMBEpPCanbHbIX rnapaBnnyecknx OMKpaToB rpysonogemMHocTbio oT 50 go 200 ¢ . OcobeHHOCTb
CUNOBOrO MNosia - NNMTa He cBA3aHa ¢ (PyHOAMEHTHOW YacTbio NOA KapKacoM 34aHWNd, YTO UCKIToYaeT
nepegady Harpysku, npu nposBegeHUn UCNbITAHUIW, C CUOBOro Nosia Ha 34aHue.

-OOMKpaTbl moaenb [M3:

o Mopgenn gpomkpaToB yHMBepcanbHbix cepum AI...I"... ocHaweHbl pe3bbon Ha Kopnyce,
KOTOpas No3BoONseT 3aKpenuTb UX B pasfnyHbIX TUNax YCTPOWCTB;

o [loMKpaTbl rugpasnuyeckme yHnBepcarbHble ABYCTOPOHHNE 3P EKTUBHO NPUMEHATHCA
npy paboTax No ropM3oHTaNbLHOMY NepemMeLLeHnio 06BEKTOB, Koraa ruapaBnmyeckun
BO3BpaT LUTOKA NO3BONSET ObICTPO NOArOTOBUTL JOMKPAT K CrieAyoLemMy LMKy;

« [laBneHue Ha OOMKpaTbl NoAAeTCs Kak PYYHbIMU, Tak U NEKTPUYECKNMU
HACOCHbIMW MacnoCTaHUNSMU.

TexHnYyeckmne xapakTepucTuku
HanmeHoBaHue ar200r200 arsor250
py3onogbeMHOCTb 202 TC 56T1C
[laBnexHune 80 MlMa 80 MlMa
BosBpar WwToOKa | rmgpaBnvyeckn | ruapaBnmnvecku
n n
Xog wToka 200 mm 250 mm
MabapuThbl 323 x 362 x 190 x 257 x
435 413
Bec obopynoBaHus 141 kr 43 kr
Pabounii 06bem 4021 1256
mMacna, cM°



http://www.enerpred.com/production/category/nasosy_ruchnye_i_nozhnye--12

- HacocHble ctaHuun HOA-0,8110P1

TexHU4YecKne xapakTepUCTUKM

MNopava 0,8 n/MuH
[laBnexHue 70 MlMa
HanpsipkeHune 220B
EmkocTb 6Gaka 10n

BapuaHT ncnonHeHus | C aBToMaTM4eCKUM 3NIEKTPOMArHUTHbIM
ynpasneHuem pacnpegenurenem, ¢
3NEKTPONPUBOAOM C 3-X MO3ULNOHHBLIM
pacnpegenutenem 9-3UP-1

2). YHBepcanbHasa HanosibHaa ruapasnnyeckKas
ucnbiTatenbHasa cuctema mogenb 600KN cdompmbl INSTRON (CLLUA)

Cuctema npegHasHayeHa nsi NpOBeAEHMS UCMbITAHUI 3NEMEHTOB KOHCTPYKUUI ANUHOW [0
6,3 n/m, Ha n3rmb ¢ ycnnuamm go 600 kH (60 000 krc). BeicoTa 30HbI UcnbiTaHun Ha n3rnbd go 500
MMm. [lonHoe nporpamMHOe — ynpaBreHve, napamMeTpaMu U NPOLECCOM  UCMbITaHus,
MHOTOQYHKLMOHANbHOM pyCUdULMPOBaHHOW NporpaMmmMon
«Bluehill 3», no3songtoLen oTobpaxaTb AnarpaMmy Harpy>XeHus B peXmme peanbHOro BpeMeHu u
dopmupoBaTtb Tabnuuy C pesynbTatamum WUCMbITaHMWA. ABTOMATUYECKOe pacrno3HaBaHue U
KanubpoBKka NogknoYaeMblX OAaTYMKOB. B cocTtaB Komnnekca BXOOMT KOMMMEKT npornbomepos C
namepurtensHon 6ason 200 mm.



TexHunyeckune XapakKTepuctTukun

ABTOMaTM4ECKOE pacno3HaBaHNeE n KaJ'II/I6pOBKa nogkn4vyaembix na

0aT4ynKoB

[nmanasoH Harpysku

600 kH (60 TC)

CKOpOCTb ncnbiTaHNA

o1 0,1 po 200MM/MUH

MakcumanbHble pa3mepsl (LLUxBx[) obpasua aons ucnbitTaHun Ha

n3rmo

400x500x6300 mm

MpucnocobneHne ons ucnbitTaHna Ha 3-x U 4-xX n3rnb

B cooTBeTCcTBUU C EN
408

3). ®eppockaH mogenb PS 200 conpmbl HILTI (LUBenuapusn).

®yHKUMOHAN NPUMEHEHNSA 3aKNioyYaeTcs B 06HapYXeHnn 1 getansHon
naeHTnduKkaLmm pasnuyHbIX MeTannnyeckmx BKIIOYeHni B matepuane, B
YacTHOCTM OBHapyXeHue cTanbHOW apmaTyphbl B Tonwe 6etoHa. PeppockaH
No3BOMSAET C BbICOKOW TOYHOCTBIO ONpeaenuTb MeCcTo pacnonoxeHus
apmartypsbl, ee AuaMmeTp U TOYHO U3MEPUTL 3aLLMTHLIN crion beToHa.

MonyyeHHble B NpoLecce n3aMepeHns AaHHble oTobpaxatTcs Ha
3KpaHe MOHWTOpAa M 3aHOCHATCHA BO BHYTPEHHIOK NamsTe npnbopa v Ha
BHELUHWUIA HocuTeb.

O6nacTu npuMeHeHus:
-KOHTPOb Xerne306eTOHHbIX KOHCTPYKLUIA;

-uccrnenoBaHne obbekTa nepes PEKOHCTPYKLMEN Un Npu NnaHMpoBaHUn
N3MEHEHMWSI HarpysKku.

CBoucTBa u npeumyuwiecTBa: rnybvHa getekunm (8o180Mm), yeTkoe
n3obpaxeHne pe3ynbTaToB CKAHUPOBAHWUS, MECTO PacroNOXEHUs!, AMamMeTp
1 rnybuHa 3aneraHvs apMmaTtypsbl. Nprnbop No3BonseT 6bICTPO BbINOMHATbL
CKaHMpoBaHWe Ha BonblunX yYacTkax. BO3MOXHOCTb XpaHeHUsi aHHbIX B
ckaHepe U1 Ha MOHUTOpe, NporpaMmmMHoe obecneyeHne 4nsi NoAroTOBKM
oTyeToB. becnpoBoaHas cBsi3b. HagexHas cBs3b Mexay CKaHepoM U
nepcoHarnbHbIM MOHUTOPOM B YCIOBUSIX CTPOUTENBHOM MIOLAAKU.

FonocoBasi 3annck 41151 BHECEHWSI 3aMETOK B OTYET.

TexHunyeckune XaApPaKTepPUCTUKnN

[rnanasoH pabouunx Temnepatyp

-10° C po +50° C

TOYHOCTb B 3aBUCMMOCTU apMaTypbl Ha
rnybuHe oT rnyoGuHbI 3aneraHus

+2 MM

MamaTb

ckaHepa

9 cxem-kapT,+ 30 M ckaHMpoBaHUA
y4acTKOB

CMEHHOWN KapTbl MOHUTOPA

32 MB (150 kapTUHOK nnn 75 m
CKaHMPOBaHMWS y4acTkoB, nntoc 15
MUHYT 3ByKO3anmcu)

Knacc 3awuTbl

IP 54

4). Tennosusop moaenb B425 compmbl FLIR (LLUBeuus)

MpenHasHaveH ons obcnegoBaHWsl B CTPOUTENBCTBE U SHEPreTUKe, BhIMOMHSAET BbIMUCIIEHWE Pa3HOCTU Temneparyp,
naHopamuMpoBaHue W BUAeo3anucb LucpoBon kamepon.MlpuvHUMN  OencTBUS TENNoBM3opa OCHOBaH Ha npeobpasoBaHun
MHppaKpaCHOro N3ny4YyeHnsi B ANEKTPUYECKUIA CUrHar.

TexHU4eckne xapakTepUCTUKU

AnanasoH TemnepaTyp ot -20 go +350°C
onpegeneHus
dokycmpoBka aBTOMaTU4YECKM UM B
Py4Hyto
O6HapyxeHune aBTOMaTU4eCKN
ropsunX/XonoaHbIX
y4acTKOB
HdononHutenbHble «KapTMHKa B KAPTUHKE»
dyHKLMN




5). Komnnekc o6opyaoBaHUA KOHTPOMSA HanpsXXeHHO-
AedopMNPOBaAHHOIO N TEXHUYECKOro COCTOAAHUA KOHCTPYKLUMU U UX
anemeHToB (FepmaHus)

CocTaB KomMmnnekca:

- yeunutenn MGCplus 1 QuantumxX;
- KOMMYHUKaLMOHHbIN npoueccop CP42 ¢ Ethernet ¢ USB-nHtepdeincowm;

- Moaynb nameputenbHbin DC;
- ycunuternb yHMUBEpPCarbHbIN 8-KaHalnbHbIN,
- nporpammHoe obecnevyeHne CATMAN-AP;
- 0AaTUYMKM NUHENHBIX NepeMeLLeHnn;

- nnyHxep K-WA-L-200W-32K-K1-F1--gatymku cnnonsmeputernbHble TeH3ope3ncTnBHole C6A
2-2;

Komnnekc npeaHasHadeH AN M3MEPEHUs 3MEeKTPUYECKMX CUrHamoB OT [AaT4MKOB
PasnuyHbIX HU3NYECKNX BENMYMH Npeobpas3oBaHns YCUMEHHbIX CUTHaNoB B UudpoByto dopmy u
WHAMKALUMUN 3HAYEHUI N3MEPSIEMbIX (PUINYECKNX BENTUYMH.

Harpyska 200 kH n 2 MH.
Tunbl nogknoYaeMbIX AaTYNKOB:

- TeH304aTYMK, MOCT. CXEMA;
- TeH3oaaTyumK, NONYMOCT. CXEMQ;

- IHOYKTMB. OaTymnK, MOCT. CXema;
- IHaykTMB. AaTy., NonymocT.;
- LVDT;

OCHOBHbIe TeEXHUYEeCKMe napamMeTpbl AaTYUNKOB KOMMIEKca:
- [laTymK NnMHEenHbIX NnepemMeLLeHni, nnyHxep, ananasoH namepenun 0...200 mm, aptukyn K-WA-L-
200W-32K-K1-F1-2-2. Knacc Tto4yHoctn 0,2 %. BbixogHou curHan 0,5 — 10 B. HomuHanbHoe
nepemelteHne 200 mm. MaTtepuan gatymka: Hepxaetowas cranb. Knacc sawutel: IP67.
- [atyuk nuHenHbix nepemeiwteHnn WA co wynom, HomuHanbHoe nepemelyeHne 0...100 mm,
aptukyn K-WA-T-100W-32K-K1-F1-2-2. Knacc TtoyHoctn 0,2 %. BbixogHon curHan 0,5 — 10 B.
HomunHaneHoe nepemewieHne 100 mm. Matepuan gatyvka: Hepxaselwaa ctanb. Knacc 3awmTol:
IP67.
- JaTtumk cnnonsmeputenbHbln TeH3ope3ncTopHbii CBA, Harpyska 200 kH, TouyHocTb 0.5, apTukyn
1-C6A/200KN. [atunk gns wmsamepeHusa ycunua coxatnd. HomuHanbHble ycunmsa go 200 kH.
TouyHocTb 0,5%. HomuHanbHas yyBcTBUTENBLHOCTL 2 MB/B. Knacc 3awmtel IP67. TemnepaTypHbIn
ananasoH ot -3000+85 C.
- Natyunk cnnomnsameputenbHbli TeH3ope3ncTopHbln CB6A, Harpy3ka 2 MH, TouHocTb 0.5, apTtukyn 1-
C6A/2MN. Oatuvk ons namepeHuns ycunus cxatna. HomuHanbHble ycunua go 2 MH. ToyHocTb
0,5%. HomunHanbHasa dyecTBUTENBHOCTL 2 MB/B. Knacc 3awutel IP67. TemnepaTypHbI muanasoH
o1 -3000+85 C.




6). MoTopu3oBaHHbLIN MAasSTHUKOBLIU Konep cepun MPX
dupmbl INSTRON (CLUA)

ANs UCNbITAHUN.

HaHHoe obopyaoBaHue nossonset
aBTOMaTUYeCKN onpeaenuTb yaapHYH BA3KOCTb -
CMocoBHOCTb MaTepuana normnowarb MexaHu4yeckyto
3Hepruo B npouecce gegopmauumn n paspyLueHus
noa AencTeMemM yaapHon Harpysku. McnbitaHune
npoBoasT Ha obpasuyax ¢ U n V Tunamu Hagpesos u
pasmepamu B cooTBeTCcTBUM ¢ HT[ Ha npoaykumio

Hanuune Tepmokpunokamep B coctase Korpa
No3BONSEeT NPOBOAUTb UCTbITAHUS Ha YOAPHbIN
n3rmb B MHTepBarne TemnepaTyp oT - 70° go + 200°C.

TexHU4ecKue XapaKTepucTukKu

OHeprusa ygapa 450 Ox
Yron oTKIIOHEHUSA MasiTHUKA 12....152°
CkopocTb ygapa OT10,6 po

5,3 m/c

Konep MPX cooTBeTCTBYeT Crneaylowmm cTaHaapTam:
e ASTM E23 «CTtaHpapTHble MeTOAbl UCMNbITaHMUs 00pa3LoB MeTanM4yecknx maTepmanos C

HaZpe3oM Ha yaap».

« EN 10045 «YgapHble ncnbiTaHna MeTanmyeckux matepmanos no metogy Lapnuy.
e IS0 148 «MeTannunyeckue matepuarnsbl - YaapHoe UCnbliTaHMe Ha MasiTHAKOBOM KOMpe no

Wapnuny».

e [OCT 9454 «MeTopg cnbITaHUA Ha yAAPHbLIA U3rMB MPU NOHMKEHHbIX, KOMHATHOW U

NOBbILWLIEHHbLIX TEMNepaTypax».

e [OCT 6996 «CBapHble coegnHeHus. MeToabl onpeaeneHns MeXaHNYEeCKNX CBOMUCTBY.

o Ceptudukat cootsetcteus CE.

- TepMo-Kpuo kamepa LAUDA RP 870

NpegHa3HayeHa ans oxnaxaeHus unn Harpesa O6pa3Ll,OB.

TexHu4eckue XaApPaKTepPUCTUKHnN

[wanasoH paboynx TemnepaTtyp

-70° C po 200°

C
KoHTponb TemnepaTtypbl +0,02° C
O6bem BaHHbI 8n
MabapuTbl BaHHbI 150x150x200

MM




- YCTPOUCTBO AJ11 HaHeCeHUA Ha obpasel
KoHUueHTpaTopa U unu V npoduns

CNB34-001A1 MOTOPU3OBaHHbLIN NPOTSXKHOW CTAHOK C pPerysimpyemMon CKOpoCTbIO
BpalLeHusa asuratens. Perynupyemble 060pOThbl NO3BOMSOT HAacTpamBaTb CKOPOCTb HAHECEHUSA
HaapesoB, Taknm obpa3oM co3fgaBasi BO3MOXHOCTb paboThl ¢ 6onee CnoxHelMM MaTepuanamm.

Tunbl KOHUEHTpaTOPOB

O6pazey ¢ konyenmpamopom euda v’

Obpazey ¢ konyenmpamopom euda U’

- onTn4yeckum ctepeomukpockon MEIGI RZ

Ctepeomukpockon cepmum RZ ¢ o6LWMM OCHOBHbLIM
o6bektneom CMO (Common Main Objective).

BcTpoeHble onTuyeckne KOMMNOHEHTbI MO3BOMAKT
BeCTu (poTo/cnana/Bnaeo CbeMKU BbICOKOrO paspeLLeHms.

Ctepeomukpockon RZ xapaktepusyetcs
KpaTHOCTbIO TpaHcgokaTopa 10:1 (0.75x - 7.5x), aBymsa
BCTPOEHHbLIMY perynupyemMmbsiMu anadparmamm c
MeXaHU3MOM uKcaumn yeenmyeHus B 12 nonoxeHnax Ha
BCEM [Mana3oHe yBENU4EeHMs.

lNMnaBHOe OBWXeHWe ABYX napannenbHblX KOSTOHH
N3 BOCbMUW YBENNYUTESbHbIX JIMH3 B YETbIpEX rpynnax
perynupyeTcsi NOBOPOTOM 3PrOHOMUYHO PacnoSIOXEHHbIX
PYKOSTOK M3MeHeHus yBenuyeHns (ZOOM).

TexHu4yeckue xa PaKTepucTukun

BuHokynapHas Hacagka: ctaHgapTHasi, C YoM HaKIoHa OKYIsSIPHbIX TPyBOoK 45°
O6bekTuB Plan Achromat 1,0
OnTunyeckasa cxema Abbe -
YBenuyeHue (C pasnmnyHbIM KOMMNIIEKCOM 00 bEKTUBOB U OKYIISIPOB) 3,75-
300
Zoom KpaTHOCTbIO (C MeXaHU3MOM UKCaLMN YBENNYEHNS) 10:1




Neopapap MALA Easy Locator HDR

npe.D,Ha3Ha‘-IeH AnA nokKkann3auun noa3eMHbIX KOMMyHMKauMﬁ.

O6nactTb NpUMeHeHUS:

1. VIHXXeHepHble ceT 1 KOMMYHMUKaLmn

OTO MOryT 6bITb CTapble BOAONPOBOAbI, KAHANN3aUNOHHbBIE CUCTEMbI, TENSIOTPACCHI U
npoyune. MNMpn nomoLLm reopagapa MOXHO IPPEKTUBHO N O4EHb TOYHO OOHAPYXUTb
MECTOMONOXEHNE TakuX KOMMYHUKaLWIA, NPy 3TOM MaTepuan usrotoeneHns Tpyb (metann,
nosimmepsbl, 6e€TOH) MOXeT ObiTb pa3HbIM.
2. CKpbITble 06BbEKTbI B IPYHTE UM BOAHOW cpeae
OTO MOryT BbITb pe3epByapbl, MOMNE3HbIE UCKONaeMble, Knagbl, BOEHHas TEXHUKA.
3. ApmaTypa, Bpe3ku, kabenu un Tpybbl B 6ETOHHbLIX NAnTax u pyHgamMmeHTax

B naHHOM cuTyauumn npuMeHeHue reopagapa no3BOIUT CBECTU K MUHUMYMY Takue
paboThl Kak HapyLweHne 6eToHa n oT6op 06pa3uoB KEPHA, YTO HEMANOBAaXXHO Mpu
KanutanbHOM PEMOHTE U pecTaBpaLmm NOCTPOEK.
4. [MycToThl, Npocagkn, Mecta NOATOMSIEHNS U CE30HHOTO NyYEeHUs rPYHTOB

"eopagap obnagaet 60nbLWON NPON3BOAUTENBHOCTBIO N BbICOKOW TOYHOCTLIO, Brarogaps

4Yyemy MM MOXHO BbICTpO 06cneaoBaTh BOMbLLIOK YHACTOK 3eMN (CTPOUTENBHYHO NOWAAKY, Hacbinb,
y4acToK aBTOMOOGUNBHOM AOPOrn 1 npo4ee).



Peanu3anusi MmeponpusiTuii o 1oocHameHnIo llenrpa KoJIIeKTHBHOIO MOJIL30BAHUSA
umenu npodeccopa 0. M. bopucosa ®PI'bOY BO «BI'TY», HayuHo-
HCCIeA0BaTeIbCKUM 000pyA0BaHHEeM, 00eCIeYMBAIINX KOMILIEKCHOE Pa3BUTHE
HHPACTPYKTYPBbI HCCJIEI0BATEIHCKOM AeATEJIbHOCTH, NIOBBIIICHUE YPOBHS ee
AOCTYIIHOCTH U POCcTa 3(P(PEeKTUBHOCTH €€ UCI0JIb30BAHUSA

Homep npoekra (Ne075-15-2021-662)

esiu mpoekra:
1.1 IIpoekT HanpaBJieH Ha pa3BUTHE MAaTEPUATBHO-TEXHUYECKON 0a3bl LIEHTpa
KOJUIEKTUBHOT'O NI0JIb30BaHusl uMeHu npodeccopa k0. M. bopucosa (nanee Lientpa)
MyTEM JJOOCHAIICHUSI COBPEMEHHOM MH(PACTPYKTYPhI UCCIIEI0OBATEIHCKON
JESITeIbHOCTH, 00ECIIEYeHUs €€ JOCTYITHOCTH U pocTa 3(PPEKTUBHOCTHU €€
HCIIO0JIb30BaHUS.
1.2 HeasiMu BbINOJHEHUsS Pa0dOT SIBJIAIOTCA:
® KOMIUIEKCHOE JoocHaleHue Llentpa obopynoBanuem, 06ecreynBaroIuM
3¢ (PEKTUBHYIO MOACPKKY pean3allii HAYYHbIX U HAYYHO-TEXHUYECKUX MMPOEKTOB,
BHE 3aBUCHMOCTH OT obJiacTelt (oTpacieil) 3HaHU, HapaBJIEHHbIX
Ha TMOJy4YeHHUE Pe3ysIbTaToOB, HEOOXOAUMBIX JJI pean3alii IPUOPUTETOB HAYUHO-
TEXHOJOrn4Yeckoro pazsutus Poccuiickon denepanny;
® CYIIECTBEHHBIN POCT 3arpy3ku obopyaosanus LleHTpa, B mepByto ouepeab 3a cueT
OKa3aHus yCIYT JIJIs peaju3aluy MPOEKTOB BEAYILIUM POCCUHCKUM U 3apyOeKHBIM
Hay4HbIM IpynIaM, KOJUIEKTUBAM U OpraHU3alusIM;
® pacHIMpPEHHE NEPEYHS U KOMIUIEKCHOCTH OKAa3bIBAEMBIX YCIIYT, a TAK)XKE Kpyra
II0JIb30BATENIEN U PA3BUTUE HAYYHOU KOMMYyHUKauu BopoHekckoro
rocyJapCTBEHHOTO TEXHUYECKOIO0 YHUBEPCUTETA C BEAYIIUMHU POCCUUCKUMU U
3apyOeKHBIMU HAYYHBIMU HEHTPaMU U OpPTaHU3aALUIMU;
2. [lepedens pe3yabTaTOB PadoOT MO MPOEKTY
B Hacrosiiee Bpemsi BBINIOJIHEHO JAoocHalienue LlenTpa ciaenyomumM HayqHbIM
00opyI0BaHUEM:
® [IPUOOPETEH M YCTAaHOBJIEH HACTOJIbHBIN CKaHUPYIOLIUM 3J1€KTPOHHBIA MUKpockorn Phenom
Pro (G6) co BCTpOEHHBIM YETBIPEXCETMEHTHBIM JIETEKTOPOM 00PAaTHO-PaCCESIHHBIX

SJICKTPOHOB JIs ITPOBCACHU A I/ICCJIGI[OBaHI/Iﬁ H aHAJIN30B, JOCTYITHBIX



e METOJIaMU CAHUPYIOLIEH 3JIEKTPOHHOW MUKPOCKOITUH U BBITIOJHEHUS UCCIIEI0BAHUMN
CTPYKTYPBI U 3JIEMEHTHOI'O COCTaBa MATEPUAJIOB MPU PEIICHUH AKTYaJbHBIX 3a4a4
CTPOUTETHLHOTO MaTEPHUAIOBEICHUS, METANIOrpauu U METAIIIO00PAOOTKH.

Ckanupyromuii 37eKTpoHHbIH MUKpockort Phenom Pro (XL) ¢ Beicokoi
aHanuTudeckoi crnocoOHocTrio 101 HM — 100 MKM M MakCHUMaIbHBIM pa3pelieHuemM, 6 Hu,
ckopocTh cuuthiBanust 300000 umm./cek. Jlomyckaet pazmep obpasna 70x70 MM U BBICOTOM
10 40 mm OnTHueckas kKamepa aBTOMAaTUYECKU CO3/1aeT N300pakeHNe C BBICOKUM
paspenieHueM AJig HaBuraiuu mno oopasiy. Ontudeckoe yBenuuenue: 20 — 134x Jluanazon
yBenuuenust COM: 160 — 250 000X Vckopsroree Hanps>KeHUE: PeryIupyeMblil 11amna3od oT

4,8 kB 1o 20,5 kB ¢ npegycranoskamu Ha SkB, 10kB u 15 xB.




e TpUOOpETEH U YCTaHOBJEH ra3oBblil xpomaTtorpad Agilent 8890 c MC/] u
MHOTOPEKUMHBIM HCIIApUTENEeM (ITUPOTH30M) C BOZMOKHOCTBIO TIPSIMOTO BBOJIA B
KOJIOHKY JUIsI aHAJIM3a T'a3000pa3HBIX, )KUAKUX U TBEPABIX BEIIECTB C HU3KOM

MOHGKYHHPHOﬁ MacCOM 1 aHaJIn3a CIIOKHBIX Ia30BbIX BCIICCTB ITYTCM HUX

nuddepeHIMPOBaHMS] HA MOHOKOMITOHEHTH,;

["a3oBsiil xpomarorpad Agilent 8890 ¢ MCJl 1 MHOTOpEKUMHBIM HUCTIAPUTEIIEM
(MUPOAN30M) MO3BOJIAET BBHITOIHITH AHAJIN3 XUMUYECKOTO0 COCTaBa JIFOOBIX
noJIMMeEpcoiepKalux crpoutenbHbix Matepuaiion (I CII, JIBII, yrenuTenu, IMHOIECYMBI,
JJTaMUHAT, KOBPOBBIC MOKPBITHS, 000U, TIJICHKHU, JTAKU, KPACKU, MACTUKH, TUTUTKH, TTAPKET,
MeOenb, TKaHU, NOJTUMEpHBIE TPYObl U PUTUHTH, UTaHTU U pe3unsbl, [IBX uznenus, u np.)
CIOCOOHBIX BBIJIEISITH B BO3IyX U B BOJHBIC CMBIBBI OITACHBIE XHMHUYECKUE BEIIECTRA,
HaIMpuMep, SKOTOKCUKAHThI (PEHOTBHOTO THMA, (OPMATBLIAETH, MOHOMEPHI, OPTraHUYECKHE

pPacTBOPUTEIIH U AP.



beckoHTaKTHAsI ONITHYECKAsI CHCTEMA H3MEPECHUA HQpEMCIlIeHI/Iﬁ H aHaJ/JIn3a

ne(gopMHPOBAHHOIO COCTOSTHUS METOI0M KOPpPeJAlMU HM(PPOBbIX H300paKeHH

Kommniekranmsg:
1. KoMIIJIEKT ONTUYECKUX U3MEPUTEIIHbHBIX OJIOKOB.
2. Cucrema ynpaBjieHUs! UCTIBITAHUSIMU U U3MEPEHUSMU.

3. KoMIeKT a1 KaauOpOBKY CUCTEMBI.



4. KOMIUIEKT U1 HAHECEHUSI CIIEKIIOB.
5. CucreMa IOJCBETKHU.
6. biiok cuHXpOHM3aIH.

7. [IporpamMHOe o0ecrieueHue AJisd aHaau3a n300pakeHHi.

1. KoMmuieKT onTHYeCKUX N3MEPHUTEIbHBIX 0JIOKOB.

KoMIIeKT onTHYecKuX U3MEpPUTENbHBIX OJIOKOB COCTOUT U3 JIBYX
1M (POBBIX KaMep YCTAaHOBJIICHHBIX HA JKECTKOM KPOHIITECIHHE.
Kponmreitn o6ecrieunBaeT KeCTKOE PACCTOSTHUE MEXKTY KaMepaMu,
He MeHee 350 MM 1 He Gostee 450 MM, 11t oGecrieueHus padboyero
paccTosHUs 40 00BEKTA UCCIICIOBAHUS TIPU PACIIOJIOKEHUN KaMep
noA yriom 15° npyr k apyry He menee 1300 mm u He 6onee 1700 mm.
Kpemienne kamep K KpOHIITENHY OCYIIECTBIISIETCS C IOMOUIBIO
MMOBOPOTHBIX IIAPHUPOB, 00ECIICUNBAIOIINX TOBOPOT KaMep Ha
yTOJI JOCTAaTOYHBIHU, U151 0OecTieueHs] paboUrX PacCTOSTHUN 110
00bBeKkTa uccienoBanuii ot 450 MM 10 3 M.

KoHCTpyKIMsl KpOHIITEWHA PETyCMAaTPUBAET, UTO BCE MPOBOJIA
MOAKJIFOUECHUS CKPBITHI BHYTPH, JIJIsS CHUXKEHHS PUCKA MMOBPEKICHUS
MIPU MOHTAX€ U SKCIUTyaTaI1H.

Pazpemenue nuudpoBsix Matpull kamep He MeHee SMITuk ¢
BO3MOYKHOCTBIO CBOOOJTHOM 0OpE3KH Kaapa JUIsl COKpaIEHUs

o0BeMa coxpaHsieMoi HHGOPMAIINK U YBETUYCHUH CKOPOCTH

CBhEMKMU.
e Tun matpuret CMOS
L CKOpOCTb CbCMKHU B 3aBUCHUMOCTH OT UCITIOJIb3yCMOT O pa3pCUICHMA:
Paszpemenne (Ilnkceas X MaxkcumanbHasi CKOPOCTb ChbeMKH
Mukcesn) (xaap/c)

2448x2048 168

1920x1080 303

1280x1024 319

1024x768 420

800x600 528

640x480 648

352x288 1018




e JIBa KOMIUIEKTa ChEMHBIX OOBEKTUBOB C (PUKCUPOBAHHBIM (DOKYCHBIM
paccTostHUEM JJig 0OecreueHus CIeAyoIMX moyieid 0030pa B
3aBUCHUMOCTH OT pab0y4ero paccTosiHUA 10 0ObEKTa UCCIEOBAHUS.

Komnnexkm oovekmueoe Nel ((pokycnoe paccmoanue onpeoensaemcs

nPoOU3800UmMenNeM/NOCMABUUKOM 000PYO0BAHUS)

PaGouee paccrosinue (M), He ITosie 0630pa (MM X MM), He
0oJiee MeHee
0,5 170x140
1,0 350x270
1,5 500x420

Komnnexm oovexkmueos No2 (ghokycnoe paccmosnue onpeoenaemcs

npou3600uUmMenem/nocmasuiuKom 0o6opyoosanus)

Pabouee paccrosinue (M), He Ilosie 0030pa (MM X MM), He
OoJiee MeHee
0,5 85x70
1,0 170x140
1,5 350x270

e OnTHYecKHil U3MEepUTENbHBIN OJIOK YCTaHABIMBAETCS HA IITATUB U
UMeEET NO3ULNOHUPYIOIEE YCTPOHCTBO, MO3BOJISIOLIEE IEPEBUTATh
M3MEPUTEIbHBIN OJIOK B MJIOCKOCTH B HANMPAaBJIEHUH 00bEKTa
UCCIIEZIOBAHUS 110 JIMHUU (OKYca, 111 TOYHOTO MO3UIIMOHUPOBAHMUS,
a TaKXKe MO3BOJISIET OCYILECTBIIATH IOBOPOT KPOHIITEWHA €
3aKpErUICHHBIMU KaMepaMH 10 TpeM ocsix X-Y-Z.

e Tun NoAKIIOYEHUS ONTUYECKOTO U3MEPUTEIBHOTO OJIOKA K CUCTEME

ynpasienus 10GIigE (10 I'our-Ethernet).

2. Cuctema ynpaBjieHHs] UCIIBITAHUSIMU U U3MEPEHUSIMH.

e Cucrema yrpaBJicHUS BBITIOJIHEHA Ha 0a3e MEPCOHATLHOTO
KOMIIBIOTEPA ¢ XapaKTePUCTUKAMHU: Mporieccop 17, onepaTuBHas
namath 16GB RAM, tBepnoTenbubiii auick oobemom 1 TB SSD,
MOPTHI JIJIS TIOAKJTFOYCHHS ONITHYECKOTO CeHcopa U OJI0Ka

CHHXPOHM3AIMU, MOHUTOD 25 ¢ pazpemenruem 3840x2160.



e Tlepconanbnbiii kommboTep ¢ Windows 10, 64 6uT, a Takxke

HUMEET MakeT mporpaMMmuoro ooecrneuenus MS Office.

3. KoMIIeKT 115l KAJNOPOBKHM CHCTEMBI.

e KoMIIIEeKT KaJTuOpOBKH BKIIIOYAET 7 KATMOPOBOYHBIX STUEECK
1 obecriedeHus KanuOpOBKH MoJiei 0030pa OT HE MEHee
500x420 mMm 1o He O6ostee 85x70 MM.

e KanuOGpoBouHbIE SUCHKH aBTOMATHYECKUM 00pa3oM OINPEACIsAThCS
MPOTPAMMHBIM 00€CTICUEHUEM BXOSIIEM B KOMIUJIEKT CUCTEMBI.

4. KoMIUIEKT JIs1 HAHECEHUS CIEeKJIOB.

¢ B KOMIUIEKT CHCTEMBI BXOJIUT 3-M IITamIa JJIsl HAHECSHHS CIIEKIJIOB

(meTok) pa3zmepoM oT He Ooiiee 0,5 MM 10 HE MEeHee 3 MM.
5. CucremMa nmojacBeTKH.

e (Cucrema moACBETKH COCTOUT U3 2-X CBETOAUOHBIX CBETUILHUKOB,
o0ecreynBarmMX OeCIpepbIBHOE CBEUECHHE.

e Jlmama3oH miuH cBeTOBBIX BOJNH — 440-485 HM (CUHUI LIBET).

e MonrHoCcTh HICTOYHHKA cBeTa HEe MeHee 10 BT.

6. b0k CHHXpPOHM3aIUN.

e b0k CHHXpOHM3AIMKU UMEET 2 aHaJIoroBbIX Bxoaa +/-10B mis
AKCIIOPTA aHAJIOTOBOTO CUTHAJIA OT CUCTEMBI YIIPABJICHUS
UCIIBITAHUSAMU (KOHTPOJIIECP UCIIBITATSILHON MAaIIUHBI),

HanpuMep JIJIsi CHHXPOHU3AIU 110 Harpy3Ke.

¢ bJI0OK CHHXpOHHM3AIMK UMEET 2 aHAJIOTOBBIX Bbixoja +/-10B mis
MMIIOPTA aHAJIOTOBOTO CUTHAJIA B CUCTEMY YIIPABIICHUS
UCTIBITAHUSIMU (KOHTPOJUIEP UCTIBITATSILHON MAIlIWHBEI),

HaIrpuMep TEeKyIee 3HaueHue aedopmariy npu padboTe CUCTEMBI
B PEKUME — BHJIEO-3KCTEH30METP.
7. IlporpammHoe o0ecneveHue.

e (Cucrema ocHaIleHa KOMIUIEKCHBIM ITPOTPaMMHBIM
oOecrnieueHreM, 00ECIeUnBAIOIIMM COOP U COXpaHEHUE JaHHBIX
OT ONTHYECKOTO U3MEPUTETLHO 0JI0Ka, KAaTHOPOBKY

M3MEPUTENIbHOM CUCTEMBI, U3MepeHue nedopManuu u



NepeMelIeHUH B TOYKaX B pealbHOM BpeMeHH ((pyHKIIHSI
BHJICO-DKCTEH30METpPa), 00pabOTKN N300paKEHUIA METOJOM
KOppesaiuu U(PPOBBIX H300paKEHUH J1s1 MU3MEPEHUS TTOJICH
nedopMmaIuii u nepeMenieHui, anaan3a BUOpauu (MoJaIbHbIHA
aHaIM3), a TAK)KE BOCIIPOM3BEICHNE, aHATIN3 U IKCIIOPT
00pa0OTaHHBIX TAHHBIX.
Moty TporpaMMHOTO OOeCTIeUeHUs I COOpa U COXpaHCHHSI
JTAHHBIX 00€CIIeYnBaCT YIPABJICHUE KaMepaMH, KaTHOPOBKOH,
3aMHChI0 TAHHBIX, HIMIIOPTOM aHAJIOTOBBIX TAHHBIX, COXPaHEHUEM
U300pKEHU TS aimbHeneln o0paboTKH.
Monyns miist cOopa U COXpaHEHUS JaHHBIX TTO3BOJISIET TOTHOCTHIO
MIPOBOJIUTH yIPABJIICHHE KaMEpaMHu:

O 3aJlaHue pa3pelIeHHs KaMep;

O BBIOOp pPEKHUMA CHEMKH: PYYHOIU/aBTOMaTHYECKUI;

O 3aJlaHue CKOPOCTH ChEMKH;

O 00pe3ka n300pakeHust ISl BhIJCICHUSI KOHKPETHOM 00J1acTu;

O yMpaBJICHHUE TPYIIAMUA Kamep;

O PEeryJMpoBKa sIPKOCTU U KOHTPACTA;

O 3aJIaHUE DKCTIO3UITUH.
Moy nporpaMMHOTO 00ECTICUeHUS 1J1s1 KATMOPOBKU CUCTEMBI
o0ecreunBaeT MPOBEICHUE KATHOPOBKU KaK MO KaTHOPOBOUYHBIM
MJIaCTUHAM, UIYIIEM B KOMITJIEKTE CHCTEMBI, TaK M 110 BHEIITHUM
3aJ1aBaeMbIM T€OMETPUUECKUM pa3MepaM 00bEKTa UCCIICTIOBAHUS
JUTSI BO3MOYKHOCTH 00pa0OTKU TAHHBIX MOTYUYEHHBIX OT APYTUX
ONITHYECKUX CHCTEM.
Monynb a1t KaTuOpPOBKU CUCTEMBI TIO3BOJIIET KATMOPOBATHCS
KaK B PESKHME pPeaJbHOTO BPEMEHH, TaK U B PEKHUME MOCT-TIPOIECCHOM
00paboTKH.
Moy KaauOpOBKHU BKIIFOUAET OMITUIO0 KOPPEKIIUU JUCTOPCHUH,
BO3ZHHKAIOIIEH M3-3a ONITUYECKHUX MPEIIOMIICHUSX, TPU OOJIBIINX

YBCIINYCHUAX.



e Moaysnbs IporpaMMHOro obecnedeHus A1 u3Mepenue nedopmanuu
U TIEPEMEILICHUI B TOUKAX B peaibHOM BpeMeHU ((pyHKIUs
BHJIE0-3KCTEH30METPA) IMO3BOJISIET TPOBOJUTH U3MEPEHHUS MTEPEMENICHU I
3a/laBaeMbIX 0JIb30BaTeeM To4eK Mo ocsaM X-Y-Z ¢ BO3MOKHOCTHIO
AKCIIOPTa U3MEPEHHOTO 3HAYEHUS B BUJIE aHAJIOTOBOT'O CUTHAJIA.

e Moayas IpOrpaMMHOTO O0ECTIEYeHUSI, OTBEUAOIIETO 3a 00pabOTKY
U300paKEHUN METOAOM KOPPEIISIMK LIUPPOBBIX U300paKeHUH, s
U3MEpEeHus ojei AedopMaluii 1 mepeMeIieHruid B MOCTIPOIIECCHOM
00paboTKe UMeeT MUPOKUH HabOp HYHKIIUNA IO HACTPOKHKE Mporiecca
KOPPEISLMU U TIOJIYYCHHUIO TaHHBIX U3MEPEHUM:

o Bribop obnactu uHTEpECa ¢ MOMOIIBIO (DYHKIIUKU KOHCTPYKTOpA
(dopM: BbIJIETIEHUE U 00pe3Ka 00JIacTh MO NPSIMOYTOJIbHUKY,
OKpPY>KHOCTH M CBOOOJTHO BHIOMPAEMO 30HBI;

o Hacrpoiika pazmepa siueiiku aHam3a (Subset);

o Hacrpoiika mara (step);

o Hacrpoiika 10BepUTEIBHBIX UHTEPBAIOB U JOITYCKOB IPU aHAIHU3E;

o Hacrpoiika TUIIOB pa3MepoB T€H30pa NpH pacyere nedopmanuu;

o Hacrpoiika nHTEpBaia ¥ BHIOOP KOHKPETHBIX U300PKEHHM JJIs
aHaIM3a MO0JIb30BATENIEM.

e Moaynbs IporpaMMHOTo o0ecredeHust A1k BOCIIPOU3BEICHUS U aHATN3a
JaHHBIX OTOOPAXKAET CIAEAYIOIIUE U3MEPEHHUS:

O TEepeMENICHHE CTPOTO MO TPEM OCSIM;

o nedopMmanmu: exx, eyy, exy, el, e2, a Takxke nepopmaruu
Tpecka u Ban Muca;

O U3MEHEHHE nepeMelleHni u aAedopMalinii o BpeMEHHU U B
3aBUCUMOCTH OT HArpy3ku (IIpy HATHYKE TTOAKITIOYCHHUS
CHCTEMBI K UCTIBITATEIbHON MaIllnHe).

e Moaynb A BOCIIPOU3BE/ICHUS U aHAJIN3a JaHHBIX MO3BOJISET MOTy4YaTh
CJIeIyIOIIUE JaHHbIE:

O KapTUHY paclpeesieHus TPaIueHTOB U3MEPSIEMbIX BEJIUYHH 10
MOBEPXHOCTU 00pa3lia;

o oTo0OpakeHue HampaBlIeHUI TEH30pOB AehopMalny;

O JAaHHBIC B KOHerTHOfI TOYKCE,



O pachpeereHre TaHHbIX 110 OTPE3KY;

O U3MEPEHUE «BUPTYaIbHBIN TEH304aTUYHK, TTO3BOJISIONICE
MOJTy4aTh YCPEAHEHHOE 3HaUCHUE AepopMalrii B BHIOpaHHO
00nacT (MPSAMOYTOIBHUK WU OKPYKHOCTh), aHAJIOTUYHO
MEXaHUYECKOMY U3MEPUTENBHOMY YCTPOIMCTBY, KOTOPOE
HaKJIeUBaeTCs Ha o0paselr;

O HW3MEpEHHUE “BUPTYaJbHbIA SKCTEH30METP , MO3BOJISIIOIINN
IPOBOAUTH M3MEpeHHe edopMaluy Ha 33JaHHOM 0a30BOM OTPE3KeE.

e Moaymb A BOCIIPOU3BEICHUS U aHAIN3a JaHHBIX UMEET BOZMOKHOCTD
AKCTIOPTa U 00pa0OTKU M300paKEHUM, TOTYYEHHBIX OT JPYTUX KaMep U
ONITHYECKUX U3MEPHUTEIBHBIX CHCTEM.

e Moaysnbs IporpaMMHOro obecredeHus A1 BUOPAIMOHHOTO aHallu3a
MO3BOJISIET ONPEACNIATH (POPMBI U YACTOTHI COOCTBEHHBIX KOJI€OaHUM
00BEKTa 10 BCEW €ro MOBEPXHOCTH, a TAKKE OMPEACIIATh
BUOpO-TIEpEMEIICHNUS, BUOPO-CKOPOCTh U BUOPO-YCKOPEHHUSI B
3a/laHHBIX TOYKax. /{7 mpoBeneHHs BBICOKOYACTOTHOI'O aHAJIN3a,
MIPOrpaMMHOE 00eCrIeYeHre UMEET BO3MOXKHOCTb IKCIIOPTa
N300pakKeHUI OT BHICOKOCKOPOCTHBIX KaMep.

e [IporpammHoe obOecriedyeHue IKCIOPTUPYET CAEAYIOIINE TAHHBIE:

O DKCIOPT JAHHBIX MOXKET OCYIIECTBISTHCS OCPEACTBOM
MPOCTENIIEro KOMUupoBaHus yepe3 Oydep, coxpanss
pe3ybTaThl B BUJIEC IBETHBIX Tpaduueckux (Hhaion
(png, jpg, bmp) B GUKCUPOBAHHOM WJIM BapbUPyeMOM MaciiTade;

O DKCIOPT JaHHBIX B BUJI€ 00JIaKa TOUYEK JJIS TaIbHEUIIEro aHaIn3a;

O U3MEHEHHE rpaJIeHTOB Je(HOPMAIMOHHBIX MOJEH MOXKET
COXPaHSTHCS B BUJIC IBETHBIX BUCO (DailyioB;

O JaHHBIC PE3YIHTATOB BEIYMUCIICHUH JIETKO MOTYT OBITh
cKonupoBaHbl B J1I0Obie Windows nipusoxenus (PowerPoint,
Word u T.71.).

e [IporpammHoe o0OecrieyeHue UMEET OTKPBITHIN MOPT
KOMMYHUKALIMH, JJIsl BO3MOXKHOCTHU MOAKIIOYEHUS APYTUMU

MMPUIIOKCHUAMU IJII YTCHUA U aHaJIM3a U3MCPACMBIX JTdHHBIX.



Imuccuonnsii cnexrpomerp MCKPOJIAMH 100

CnextpoMeTp npeaHa3HaueH JJIsl TPOBEJCHUS OBICTPOTO U TOUHOTO
CHEKTPATHHOTO aHAJIM3a METAJIJIOB M CIUIABOB ¢ pa3nuyHbiMu ocHoBamu (Fe, Al,
Cu, Zn, Pb, Sn, Sb, Ni, Ti, Co, Mg), ycTaHOBJIEHHUS SJIEMEHTHOTO COCTaBa U MapKu
MaTepHaIOB U U3JICIIHH.

CriekTpoMeTp SBISETCS CPEACTBOM U3MEPECHHS YTBEPKIACHHOTO THIA (BHECEH B

rocyaapctBeHHbil peectp Cpencts U3zmepenuit PO).




Cocras cnekTpomerpa:

Onruyeckas cucreMa:

HGHDGDBIBHEUI perucrpanus o0JIacTn CIICKTpPA.

HYDKHSS TDAHUIA CHEKTPa, HM: He Oostee 167

BEDXHIA I'PAHHUIIA CHEKTPa, HM: He MeHee 460

e (xewma [lamena-Pynre;

e Jluametp kpyra Poynanzaa (pokanbHoe paccrosaue) He 6omee 400 mm.

e CnekTpanbHoe pazpemieHue He 6oiee 0,023HM

e Omnruueckas cucTemMa CIeKTpOMeTpa J0JKHa ObITh BAKYYMUPYEMOM.
(IIpumeuanue: Imo nozeonsem npubopy pabomamusv 3nU300U4ECKU,
OBLICIMPO BLIXOOUMB HA PAOOUULL PEAHCUM, NPUBOOUN K IKOHOMUU AP2OHA,
a omcymcmaeue cucmemsvl 000YUCKU aP2OHA CYUECBEHHO
coKkpawjaem dKCnAyamayuoHHvle pacxoobl).

e Hepomyctuma mpoayBKa, a TakkKe YaCTHYHOE JIMOO MOJHOE 3all0JIHEHUE ONTHYECKOH
CUCTEMbI HTHEPTHBIM T'a30M.

e KomuuectBo QporonpuemuukoB —9 nunernbix [13C nerekTopos.

e Marepuan ONTUYECKOTO OCHOBAHMS — ONTUYECKUN MpamMop

(onTUYECKUIA TPAHUT).



o [Ipenenbl AETEKTUPOBAHMS JICTUPYIOIMIUX U IPUMECHBIX 3JICMEHTOB,
n0JoKkHBI ObITE He 6oJiee 0.0001 % (1)1 IBYX AJIEMEHTOB U3 COCTaBa
I'CO no xputepuro 36). J[aHHBIN TapaMETP COOTBETCTBYET
«OnyrcaHuIo TUIIA CPeSICTBA U3MEPEHUI U MOITBEPIK/ICH
IIPEIOCTaBJICHUEM CBU/ICTEIBCTBA I IMPOTOKOJIA O IIOBEPKE
CIIEKTPOMETPA MPHU MPOBEICHUN TPUEMO-CIATOYHBIX padOT.

e HemonycTuMo HajaM4Me aKTUBHOM CHCTEMBI TEPMOCTAOMIN3AIIHH.

e Tum qudpakIMOHHON PEIICTKU: TOJIOTPaMMHAas.

e Jlnama3oHbl KOHIIEHTPALIMHI MPYU AHAIU3E CTAJICH CIEAYIOIIUX 3JIEMEHTOB:

Onpenensiemblii JInana3oHn usmepenusi, Yo MaccoBou
3JIEMEHT B CTAJAX AOJIH

Mapranerg 0,001 ...2,5

Menp 0,001 ...0,7
MommbneH 0,001 ...1,0
Yraepon 0,002 ...2,0
Kpemunit 0,002 ...2,5
Huxenb 0,001 ...3,0

Xpom 0,001 ...3,0

BakyymHas cucrema:

Hacoc BakyyMHBII:

e Tum MacisHbIN, INIACTUHYATO-POTOPHBIM.
e (CkopocTh OTKauKku, M3/4: 5.
e TIpenenbHbiii BakyyMm, 6ap: 2,66 x 10°°
(2 x 10° Topp).
e MakcumanbHas motpedsiemast MOIHOCTh, BT: 400.
e Twum BXOJHOTO U BBIXOTHOTO (iaHIeB Hacoca: NW25.
e Dnekrponurtanue: 230 B, 10, 50/60 I'u.
Cucrema:
e Hanuune MOBYIIKY MaCIsTHBIX TTAPOB C HATIOJTHUTEIIEM U3

aKT I/IBI/IPOBaHHOFO OKCHaa aJJFOMUHUA
Alumac 4-8 A.

Hannuue ¢punprpa-cenapaTopa MaciIssHOro TyMaHa M J1€30,10paTopa.



CucreMa BO30VKICHHUS CIEKTPA:

e CnektpomeTtp ykoMIuiekToBaH nudpossiM CRL-reneparopom UCKpoOBOTro
BO30YXKJIEHUSI, YIIPABISIEMBIM MUKPOIIPOIIECCOPOM.
e Tun ucTouyHMKA BO3OYKJIESHUS CIIEKTPa: HU3KOBOJIbTHASI YHUIIOISPHAS HCKpa
B aTMocdepe aprosa.
e lckpoBoii mTatuB B cOOpe, CHUMAETCs 06€3 TOMOJTHATEIFHOTO JEMOHTaXKA
AJIEMEHTOB WUJIM BCETO BHEIIHETO KOPITyca CIIEKTPOMETpA.
e CrieKTpoMeTp He TpeOyeTh BOJASHOTO OXJIAKICHHUS.
e ['eHeparop Mo3BOJISET MPOTPAMMHO 3a7aBaTh MapaMeTPhbl HAMPSHKEHUS, YaCTOTHI,
Pa3psIHBIX EMKOCTH, HHAYKTUBHOCTH U CONPOTHUBIICHUS B CIEAYIONIUX MpeIeiax:
- Hanpsoxenue ot 200 no 500 B, ¢ marom 50 B;
- Yacrota cnenoanusa umiyiabcoB ot 100 qo 400 I', ¢ marom 100 I'm;
- Pazpsgnas emxocts 2.2, 4.4 Mxd;
- Pazpsannas unnyktusHocTb 40, 270, 750 Mkl 'H;
- Comnportusnenue paspsaHoro kourypa 0,3; 1.0; 3.0 Oma.

CucremMa razonoaavdu:

e CnexTpoMeTp uMeeT U(POBOI PErysaTop MOoJa4u aproHa ¢ AMEKTPOHHBIM
PacxoI0OMepoM (0151 0becneyerus MUHUMATbHO20 PpAcxo0a 2a3a Npu HeUu3MeHHO
CMAOUTILHBIX Pe3yTbmamax usmeperutl).

e CnekTpoMeTp 00€CTIeUnBaET YIPABISIEMYIO OT KOMITHIOTEPA OCTAHOBKY MOIau
aproHa B peKUME 0KHJIaHUS.

CucremMa ynpapJIeHUS

e Hanmuue onuu yJaJieHHOH ITOMOIIN ONepaTopy U JUarHOCTUKUA CUCTEM
criekTpoMeTpa yepe3 MHTepHeT, n3 odrica TEXHHUECKOHN CITy>KOBI TPOU3BOTUTEIIA.

e OmnepannoHHas cucTeMa yrpasisioliero kommneorepa — Windows 7, 10.

e [IporpamMmmMHOe oOecrieueHIE CIIEKTPOMETPA JIOJDKHO OBITh COBMECTHUMO C
oneparuonusivu cuctemamu Windows 7, 10.

e [IporpaMMHOe 0OecreueHUE CIIEKTPOMETpa 0OCCIICUNBACT YIIPABICHHE U KOHTPOJIb
BCEMH TPOICCCAMH MTPOUCXOAIIMMHE B CIIEKTPOMETPE MCIIONIB3Ys KIIABUATYPY M MBIIIIb.

e [IporpaMMHOe 0OecIiedeHIE CIIEKTPOMETPa COACPKUT (PYHKIIHIO aBTOMATHIECKOTO
OIpeIeNICHUs] MapOK CIUIABOB IO Pe3yJibTaTaM MPOBEACHHOTO aHaIn3a. ba3a maHHbIX

CILJIaBOB (MAapOYHUK) JTOJKHA OBITh OTKPBITOH (PEIaKTUPYEMOil MOJIb30BATEIIEM ).



e [IporpamMMHOe oOecrieueHUE CIEKTPOMETPA OOECIIEUNBAET ABTOMATUYECKOE
npoduaupoBaHue (KOPPEKIUIO MOJ0KEHUS 10 JJIMHAM BOJIH) PETUCTPUPYEMOTO
CHEKTpa MPH KaXKIOM U3MEPEHUHU.

e [IporpaMMHOe obecrieueHNE CIIEKTPOMETPa 00ECIEUNBAaET aBTOMATUYECKUI
MOMCK JINHUM CPAaBHEHUS, UCOJIb3Ys PYHKIIMHM KOPPEISUOHHOTO aHAIN3A.

e Hannune BCTPOEHHOM POTPaMMHO-YIIPABIIEMOU PO3ETKU CTaHIApTa
CEE 7/4 ¢ nomunansubeiM HanpsbkenueM 230B, 500 Ha 3aaHel naHenu

CHEKTPOMETPA JIsl MOJKIIOUEHHUS repudepuitHoro o0opya0BaHUs.

YasTpa3zsykoBoi tomorpagp A1040 MIRA

[Ipenna3znaueH A1 KOHTPOJISE KOHCTPYKIIUN U3 O€TOHA, JKee300€TOHa KaMHS 1
MOJIMMEPOETOHOB MPU OJTHOCTOPOHHEM JIOCTYIE K HUM C IIEJIbIO ONPEEICHUS [IEJIOCTHOCTH
Marepualia B KOHCTPYKIUHU, TIOMCKA MHOPOIHBIX BKIFOUEHUH, MIOJIOCTEN, HETPOIUBOB,
PACCIIOCHUI U TPEIIHH, & TAK)KE U3MEPEHUSI TONIIHUHBI 00BEKTa KOHTPOJISL, HATTUYHS U

PaCIOJIOKEHUS apMaTyphl B HEM.



TexHnuyeckue XapaKTepuCTUKU:

Tun npeoOpazoBaTeeil, UCMONIB3YEMbIX B aHTEHHON MaTPUUHOM pEIIETKE:
HU3KOYaCTOTHBIE IIMPOKOMOIOCHBIE MOMEPEUHBIX BOIH C CYXHUM TOYEYHBIM KOHTAKTOM U
KepaMUYECKUMH U3HOCOCTOMKUMH HAKOHEUHUKAMHU.

Juama3on pabounx 4acToT npeodpaszoBatene, ot 25 m1o 85kl .

JlnamaszoH ycTaHaBIMBAaEMbIX CKOpOCTeH yibTpa3Byka, oT 1 000 mo 4 000m/c.

MakcumainbHas rryornHa o63opa B 6eTone, 2500mM.

MakcumanbHas riryOnHa 0030pa B xxenezooetone, 800MM.

Jlnana3oH u3MEpEHH TOIIUHEI.

[Ipenensl nomyckaeMoi abCOMOTHON MOTPEITHOCTH U3MEPEHUI TOJIINHBI,
+(0,05X+10) mm, rae X-uzmepsiemas Touauua, ot 50 10 600mm.

Jlnana3oH u3MepeHuii rTyOuHbI 3aeranus aedexra (BO3AyIIHbIA UITUHIP
nuameTpoM He meHee 20 MM, imuHoi He MeHee 200 mMm), oT 50 10 400MMm.

[Ipenensl nomyckaemMoit aOCOMIOTHOM MOTPEITHOCTH TIIyOUHBI 3ajieranus nedexra,
MM, Trie H-usmepsemas rimyOuna.

HomuHnanbHOE 3HaUeHNE HAPSKEHUST akKymyisitopa, 11,2B.

[TponomKUTENEHOCTS HEMPEPHIBHOM PaOOTHI OT MOJTHOCTHIO 3aPSHKEHHOTO
AKKyMYJISITOpa HE MEHeEe S4.

Macca 351eKTpOHHOT0 0JI0Ka MPUOOopa ¢ pyuKaMu U BCTPOEHHBIM aKKyMYJIATOPOM,
He 0oiee 4,5 KrT.

VYcnoBus skcmutyaraiuu oT MUHYC 10 1o mmoc 50 °C oTHOCUTENbHAS BIAXKHOCTh

pu remneparype mnoc 35°C, %, ne oime 95%.




Mo Bonpocam 3akn4YeHUsi JOroBopa Ha nNpoBeAeHUe uccrnefoBaHUN U
McNbiTaHUA Ha obopyaoBaHUM LleHTpa KONMEeKTUBHOroO Nofib30BaHUA UMEHU
npoceccopa KO.M. Bopucoa BI'TY npocum obpaiwiarbca:

r. BopoHex, ynuua 20-netus oktabps, 84, ProOyY BO «BIMTY»

Cxema npoesga B LUKIMN BI'TY
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Pobim CAOGIM I:

Haw canT: https://labckp.ru/ HavanbHuvk ueHTpa: 5
Mbl Ha caiite BITY: XopoxopauH Anekcen
https://cchgeu.ru/university/struktura/ckp/ M"TPOQ)aHOBVI“I _
Fpynna B KoHTakTe: https://vk.com/labckp Ten.: +7(473)292-66-64;
Kanan YouTube: Ten.M_06.: +7(952)958-06-64
https://www.youtube.com/channel/UCvL tZevMENCQp0 e-mail: ckp@vgasu.vrn.ru :
BYmzslLtg/featured a_horohordin@vgasu.vrn.ru ,

a_horohordin@mail.ru
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Pekmop ®I'60Y BO «BI'TY»
lpockypuHx mumputi
KoncmanmuHoeu4
men.: +7(473) 271-52-68,
E-mail: rector@vgasu.vrn.ru;
rector@vorstu.ru
Hupexkmop Akademuu pazeumusi
cmpoumersibHo20 Komrisiekca (APCK)
MuweHko Banepuu 5lkoenesu4
E-mail: mail@arskvgtu.ru
Ten. +7 (473) 207-22-20 006. 5773
3am. dupekmopa APCK
Ycayee AnekcaHdp Muxalnoeu4
E-mail: usachevam@vgasu.vrn.ru
Ten. (473) 271-52-35
Hupekmop npoekmHo20 uHCMumyma
APCK
Coea Hukonau CemeHo8uY
E-mail: sciense_dep@vgasu.vrn.ru
Ten. (473) 271-54-30
Pykoeodumens LJenmpa
KOJ1JIeKmU8HOR20 IMoJib308aHUsI UM.
npogh. KO.M. Bopucoea:
XopoxopduH Anekceli MumpoghaHoeuY
E-mail: ahorohordin@vgasu.vrn.ru
Ten. (473)292-66-64
Mo6. men.:+7(952)958-06-64
3ae. nabopamopueli Llenmpa
KOJ1JIeKMmUGHOR20 MoJib308aHUsI UM.
npog. O.M. bopucoea:
YepHukoea Ee2eHusi AHOpeeeHa
E-mail: emarushchenko@vgasu.vrn.ru
Mo6. men.:+7(900)925-41-09
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KO.M. Bopucoea men. Onsi cnpaeok:
+7(473)292-66-64
Caum: https://labckp.ru/
www.cchgeu.ru/university/struktura/ckp/
E-mail: ckp@vgasu.vrn.ru,
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