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PyKOBOACTBO MO 3KCrlyaTauMm npegHasHadeHo A/1a fnl, 3KC-
NAyaTupylowmx u3meputenb o06beMHbIXx AedopMauun 6eToHa
BETOH-OPOCT (ganee - KOMNMEKC) U COAEPXUT CBEAEHUS O NPUH-
Lpne AenUCTBUS, KOHCTPYKLIMU, TEXHUYECKUE XapaKTEPUCTUKN, OMNn-
CaHMe METOAO0B KOHTPOJSISi MOPO30CTOMKOCTU TSXKENbIX M Nerkux be-
TOHOB, IOPOXXHbIX U @3POAPOMHbBIX MOKPbITUI, @ TaKXXe Apyrue cBe-
AEHNS, HeobXoaMMbIE AN HOPMasbHOW 3KCryaTaumMm KOMIIeKca.

JKCnlyaTaumsa KOMMeKca AOMyCKaeTCs TOSIbKO Mocne usyde-
HUS HAcCTOosILLEro pyKkoBoACTBaA.

Mpou3BoanTENb OCTaBNSET 3a COO60M NpaBO BHOCUTb U3MEHe-
HWS B HacTosILLee pyKOBOACTBO MO 3KCrnyaTaumu.

AKTYyanbHyt0 BEPCMIO PyKOBOACTBA MOXKHO CKa4yaTb CO CTPaHWULbI
NpoAyKTa Ha canTe npousBoauTens: https://www.interpribor.ru/

MNpyn BO3HMKHOBEHMM KaKuMx-NMnMbO 3aTpyaHeHUM npu paboTte ¢
KOMMJIEKCOM U MPU OTCYTCTBUN HEOOXOAMMOW MHMOPMaUUN B AaH-
HOM pyKOBOACTBE, HEOO6XOAMMO MO3BOHUTL NO HOMEPY, YKa3aHHOMY
B n.10.9.

BHUMAHMWIO NOJIb3OBATEJIEM!

MNpubop npeaHasHaveH A9 NpodeCcCUoHANbHOrO NPUMEHEHUS.
MNepea HayanoMm paboTbl C NpNO6OPOM BHUMATENLHO U3y4ynuTe Tpebo-
BaHWS HOPMATUBHbBIX IOKYMEHTOB Ha MCMONb3YEMbIM METOA onpeae-
NEHNs1 MOpPO30CTOMKOCTU 6eToHa. C nepeyHeM HOPMATUBHbIX AOKY-
MEHTOB MOX>XHO O3HAaKOMWUTbLCS B pa3aene 12 Hacrtoswero P2.

1 HASBHAYEHME N OBJIACTb NPUMEHEHUA

1.1 Komnnekc npeaHa3HayeH Ans uU3MepeHusl 06beMHbIX fae-
dopMaunii, HacbIWEHHBbIX BOAOM 6eTOHHbLIX 06pa3uoB Npu onpeae-
NTEHNN MOPO30CTOMKOCTN H6ETOHOB AMNATOMETPUYECKMM METOAOM B
cootBeTcTBMM € TOCT 10060.3 (Cc nameHeHnem N°1).

MNpuMeHsiIeTca ANs onepaTUBHOIO KOHTPOSS MOPO30CTOMKOCTU
NpU TEXHONIOMMYECKMX NpoLeccax U3roTosneHnst 6eToHa U B CTpOU-
TeNnbCTBE AN 6ETOHHbIX U Xene306eTOHHbIX KOHCTPYKLWNA, NoaBep-
XXEHHbIX BO3AENCTBUIO 3HAKOMNEPEMEHHbIX TeMMepaTyp.

1.2 Paboune ycnosus akcnnyataumm: TemnepaTtypa OKpy»Xato-
LLLero Bo3ayxa: anekTpoHHoro 6noka - ot natoc 10 go nmtoc 35 °C;
N3MepUTENbHOM KaMepsbl - 0T MMHYC 20 ao nntoc 35 °C; oTHoCcUTEND-
Has BMAXXHOCTb Bo3ayxa npu nntoc 35 °C n Hmxe 6e3 KoHaeHCauuu
Bnaru ao 75 %, atMmocdepHoe nasnenuve 84...106,7 klla.

1.3 KoMmnekc cooTBeTCTBYET 0O6bIKHOBEHHOMY MCIMOSTHEHWNIO MU3[e-
v TpeTbero nopsiaka no MOCT P 52931.

3



2 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKM

N COCTAB

2.1 OCHOBHbIE TEXHUYECKHE XapaKTEPUCTUKH

BHYTpeHHME pa3Mepbl U3MEpPUTENbHOW Ka-

Mepbl, MM, He bonee 105x105%x105
Pa3mepbl ncnbiTbiBaeMbIX 06pa3LoB, MM:
— KybuK 100x100x100
70x70x70
— KepH @70x70

[AnanasoH m3aMepeHust 0b6beMHbIX aAedopma-
umi, mMn (cm?)

ot 0,1 no 7,0

Mpenensl AONycKkaeMon OCHOBHOW abcontoT-
HOWM MOrpeLHoOCTU U3MepeHnUst 06 bEMHBIX Ae-

dbopmaumi, cm? + 0,1
Mpeaenbl AOMyCKaeMon AOMNOIHUTENbHOMW MO-
FPELHOCTN n3MepeHnss 0bbeMHbIX Aedopma-
LMA NpU OTKJIOHEHUW TeMnepaTypbl OT rpa-
HWL, HOpManbHOW obnactn B npeaenax pabo-
yero AuarnasoHa TeMmrnepaTyp Ha Kaxable
10 °C nsMeHeHust TeMnepaTypbl, cM> + 0,05
[TTaHMe KoMneKkca: OT BCTPOEHHOro NnTue-
BOr0 MCTOYHMKA C HanpshkeHneM, B 3,7 0,5
[NoTpebnsiemMas MoOWHOCTb, BT, He bonee 0,2
CBA3b C NepcoHabHbIM KOMMNbIOTEPOM USB-nHTepdenc
Macca KoMnnekca, Kr, He bonee 14,0
[abapuTHbIE pa3Mepsl
(oMHa X WMpUHA X BbICOTA), MM, He bonee
— 3M1IEKTPOHHOro 6510Ka 151x81x32
— U3MEPUTENIbHOM KaMepbl 160x170%210
CpeaHsist HapaboTKa Ha 0TKas, 4, He MeHee 8000
CpeaHuin CpoK Cry>bbl, NET, HE MEHeE 10

2.2 CocTtaB KOMIMJIeKca

2.2.1 DNeKTPOHHbIN GNOK.
2.2.2 CoeaAnHUTENbHbIN 610K.

2.2.3 3MepuTenbHble KaMepbl 40 3-X LTYK.




3 YCTPOMCTBO U PABOTA
3.1 MpuHuMn paboTbl

B ocHoBY paboTbl KOMMNEKCa NOMIOXeH MeToa npeobpa3oBaHus
TeMnepaTypHbIX 06bEMHBIX AedopMaLnii BOAOHACBILLEHHOIO 6ETOH-
Horo obpasua nNocpeacTtsoM paboyen XnaKoCcTn — KepocuHa B rep-
METUYHON W3MEPUTENBHON KaMepe C CUNb(POHOM, XXECTKO CBS3aH-
HbIM C AA@TYMKOM MEPEMELLEHMI, NPeobpasyoWwnM NNHENHbIE Nepe-
MELLEHNS CUNbgOHa B 3NIEKTPUYECKUI CUrHAN (Aanee - HanpshXeHue
npeobpa3oBaHus). N3meHeHne obbemMa U M3MEHEHME HAMPSHKEHUS
Npeobpa3oBaHMsl Ha AATUMKE JIMHEMHbLIX MEPEMELLEHNA CBS3aHb
Mexay cobon rpaaynmpoBOYHbIM KO3dduumeHToM Krp (M. dbopmyny
1), KOTOpLIN ONpenenseTcs Npu BbiMyCKE KOMIJIEKCA M3 NMPOU3BOA-
ctea (n.5.5 TY4215-011-7453096769-06), XpaHUTCS B NamMaTn U3mMe-
pUTENIbHOM KaMepbl U HE MEHSIETCS B npouecce 3KCnayaTaumm, Tak
KaK SIBNSIETCA CTabuUNbHOW XapaKTEPUCTUKOW FEOMETPUYECKUX pa3-
MepoB CUSbgoHa:

V=K Unp, (1)

roe V — onpenensiemMblii 06beM, cM3;

Krp — rpalyMpoBOYHbI Ko3bduLMEHT, cM3/B;

Unp — HanpsixxeHne npeobpa3oBaHus, M3MepeHHOEe 3/1EeKTPOH-
HbIM 6/10KOM, B.

Komnniekc no3BonsieT NpoBOAUTL UCMbITaHMUA HA OETOHHBIX Ky-
bukax ¢ pebpom 100 MM, a AOMOMHUTENbHbIE KOHCTPYKTUBHbIE 3/1e-
MEHTbl U3MePUTESNbHbLIX KaMep Aat0T BO3MOXXHOCTb MPUMEHATb B Ka-
yecTtBe 6eTOHHbIX 06pa3uoB UnIMHAPLI (KepHbl) C AMaMeTpPOM U Bbl-
coton 70 MM un Kybukm ¢ pebpom 70 MM,

Bo BpemMsi 3aMOpa)xvBaHUS M3MepUTENbHOM KaMepbl B MOpPO-
3UIbHOW KaMepe 3N1EeKTPOHHBIN 610K HEMpepbIBHO (DUKCUPYET Kpu-
BYlO 06beMHbIX AedopMauun BOAOHACBILEHHOrO 6ETOHHOro 06-
pa3ua Ve (puc.1). 31a kpuBas B 06nacTn oTpuuaTesibHbIX TeMnepa-
TYP UMEET 30HY aHOMaJIbHbIX CKa4ykoobpasHbIX N3MEHEHMN 06bEMa,
06yCcnoBneHHbIX NepexoaoM BoAbl B nej.

[na onpeaeneHvs BeNWYUHbI 3TUX AedOopMauuin HayasbHbIN
y4acTOK KpuBON Vs B 06nacTu MONOXMUTENbHbLIX TEMMepaTyp KOM-
N1EKC aBTOMaTUYECKM COBMELLAET CO CTaHAAPTHOM KpMBOWN 06BbEM-
HbiIX AedopMaumii Ve, KOTopasi XpaHUTCS B MaMSATU 3NEKTPOHHOIrO
6n0ka B BUAE aganTMBHOM MaTEMaTMYECKON MOAENN, XapaKTepusy-
lolWen n3MeHeHne 0bbeMa N3MepUTENbHOWN KaMepbl CO CTaHAAPTHbLIM
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0o6pa3LoM npu nx oxnaxaeHun. B kayecTeBe CTaHAapTHOro obpasua
NCMNOMb3YETCA aNtoMUHMEBBLINM Ky6 pa3mepamMm 100x100x100 MM,

B pe3ynbTaTe COBMELLEHNS 3TUX KPUBbLIX W BblUMTAHUS UX OPYT
U3 Apyra, B COOTBETCTBMM C (hOPMYIION:

V=K V-V, (2)
roe knp — K03 rUMEHT Npeobpa3oBaHuUsl; NOyYaETCS KpUBas
V, xapaktepusylowas obbeMHble aedopmMaumm BOAbl, coAaepKa-
encs B 6eToHHOM 0bpa3ue npu nepexoae eé B neq.

Ve

3

OBBem v, cm
A
| @ I‘..I.
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TemnepaTtypaT,

Bpema t, MmuH

PucyHok 1 — lNpumepHbI BN 1 cnocob obpaboTku
KPpMBbIX 0O bEMHbIX AehopmaLni

Mo 3TON KPUBOW KOMMJIEKC ONpeaenseT BEIMYMHY aHOMAJIbHOro
CKa4yko0b6pa3HOro N3MeHEHNs pa3HOCTN 06bEMHbLIX Aedopmauunin AV,
obycnosneHHoro obpasoBaHuneM sbaa.

3Ha4eHne MakCMMasibHOro OTHOCUTENbHOIO YBENTMYEHUS PAa3HO-
CTU 06beMHbIX aedopMaumi 6eTOHHOro U CTaHAapTHOro 0bpa3uoB
0, KOpPPEeNSUMOHHO CBA3aHHOE C Mapkou 6eToHa Mo MOpPO30CTONKO-
ctu F, Bbluncnsaetcs no gopmyne:

9 AV
=7 (3)

roe AV — 3Ha4yeHMe MakCMMasibHOWM pa3HOCTU 06beMHbIX Aedop-
Mauun 6E€TOHHOro 1 CTaHAAPTHOro 06pa3LoB NpY 3aMepP3aHuK BOAbI
B 6eToHe, cM3;



Vo — HaYanbHbI 06bEM BETOHHOro 06pasua, cm3.

CornacHo N OCT 10060.3 (c nameHeHmeM N91) n tabnuuam 1 n
2, Ha OCHOBaHMM BbIYNCIEHHOIO 3HAYEHUS O 3NEKTPOHHbIN 610K MO
OKOHYaHWWN UCNbITaHUS MHAMUMPYET Ha dKpaHe MapKy nccneayeMoro
6eToHa No MOPO30CTOMKOCTM F, BbIpaXXeHHYI B LMKaxX MEpEMEH-
HOro 3aMOpaXkuBaHWUS N OTTaMBaHUS B BOAE, C YY4ETOM Buaa 6€TOHa,
¢opMbI 1 pa3Mmepa 06pa3LoB.

Tabnuua 1
LinnnHap c
dopmMa 1 pasmep Ky6 ¢ pebpom ,EI,VIaMeTp(I)DM "
obpasua, MM 100 »
BbicoTON 70
Bug 6eToHa Tsoke- Nerkui Tsoke- Nerkui
NbIN NbIN
F25 >3,80 >4,75 >6,00 >7,00
F35 3,80- 4,75- 6,00- 7,00-
3,60 4,50 5,00 6,00
F50 3,60- 4,50- 5,00- 6,00-
3,50 4,00 3,80 5,00
75 3,50- 4,00- 3,80- 5,00-
MaKCUMANBHOE 2,40 3,30 3,25 3,80
oTHOocuTeNnbHoe | F100 240- | 3,30- | 3,25 3,80-
VBENMMERME Pas: 1,70 2,30 1,90 3,40
HoCT o6bemHoi | F150 | 1170 2,30- 1,90- 3,40-
1,00 2,00 1,30 2,80
Aedopmaumm 1.30-
0x1073 6eToH- F200 |1,0-0,65| <2,00 0’ 75 <2,80
HOro N CTaH- ;
[apTHoro o6pas- | F300 %’6353 - %Zl?)
LLOB A1 MapKu 0 ’33_ 0 ’40_
6eToHa Mo MOpo- F400 0’ 20 - 0’ 75
30CTONKOCTU ! !
500 0,20- i 0,25-
0,18 0,18
0,18- 0,18-
F600 |1 5 08 ] 0,09
0,08-
F800 0,05 - <0,09
F1000 | <0,05 - -




Tabnuuya 2

dopMa 1 pasmep obpasua, MM Ky6 ¢ pebpom 100
BeTOHbI AOPOXHbIX U
Bun 6etoHa a3pOAPOMHBIX MOKPbITUN
MakcuManbHOe OTHOCU- F150 0,5-0,25
TeNbHOE YBENNYEHNE pas- F200 0.25-0.18
HOCTW 06beMHoI Aedop- —
Maumm 0x1073 6etorHoro n | F300 0,18-0,08
CTaHAapTHOro ob6pa3uos
Ans Mapkmn 6eToHa rno mo- F400 0.08-0.05
PO30CTONKOCTM (BTOPOIA T
6a30BbIN MeTOA)

AnanTuBHAsE MaTeMaTuyeckasl MoAeNb, MCMNoJSib3yeMasi B KOM-
nneKkce, NO3BONSET peann3oBaTb AnddepeHumanbHbIi METOA N3Me-
peHust 06beMHbIX aedopMaunin 6e3 hU3nN4ecKkoro MCronb30BaHUS
N3MEPUTENbHOM KaMepbl CO CTaHAAPTHbIM 06pa3LOM, YTO MOBbILLAET
TOYHOCTb U MPOU3BOAUTENBHOCTb NPOBEAEHUS SKCNEPUMEHTOB. [10-
CTaBNsIEMbIA B KOMMIEKTE CTaHAAPTHbIM 06pa3el AaeT BO3MOXXHOCTb
CaMOCTOSITENbHO MOJly4aTb MaTeMaTUYECKY0 MoAesnb Mo KOHKpeT-
Hoe XonoaunbHoe ob6opyaoBaHME N YCIOBUS UCTIbITaHUMN.

AnroputM paboTbl KOMMEKCa NO3BONSIET COXPAHATb HECKOBKO
MaTEMAaTUYECKNX MOJENEN, KOTOPbIE AAlOT BO3MOXHOCTb Y4YeCTb
B/IMSIHNE Ha MNpouUEeCcC OXMaXAeHUs1 LOOMOSIHUTESNbHBIX KamMep W
HayaslbHON TEMMEpPaTypbl.

MNpu paboTe C ABYMS UM TpeMsl U3MepUTENbHbIMU KaMepamu
KOMMJIEKC MO3BOMISIET MPOBOAUTL MpSIMblE UCMbITAHUS HQ MOPO30-
CTOMKOCTb, onucaHHble B FOCT 10060.3 (c nameHeHnem N91), oaHo-
BPEMEHHO 3aMOpaXnBasi 6E€TOHHbIE U CTaHAAPTHBIN 06pa3Libl.

3.2 YCTPOMCTBO KOMIJIEKCA

Komninekc (puc.2) cocTouT u3 anekTpoHHoro 6noka 1, coeam-
HUTENbHOro 6510ka 2 1, B 3aBMCMMOCTM OT 3aKasa, OAHOWN, ABYX UK
TpPeX U3MepUTENbHbIX KaMmep 3. DNIEKTPOHHBIN 610K UMEET Ha nuue-
BOW naHenn 12-Tv KHOMOYHYIO KnaBuaTypy 4 u rpadmyeckuin guc-
nnen 5. B BepxHeEN TOPLEBON 4YaCTU KOPMyca YCTaHOBNEH BOCbMMU-
KOHTAKTHbIM pa3béM 6 Ans NOAK/IHYEHMS COEAMHUTENBHOrO 610Ka,
a pagom pacrionoxeH USB-pasbeM 7 ans CBS3U C KOMMbIOTEPOM U



nepefayn AaHHbIX Ans 6onee aetanbHon 06paboTkn MHGOpMaLun B
cneuranbHOM nporpamMe. Takxke 3TOT pa3beM WCMONb3yeTcs Ans
NoAK/IOYEHNS BHELWHero 6/10Kka NMTaHns Npy ocyLWwecTBAEHNN LMKNa
3apsiga 6atapeun. B kopnyce 351eKTpoHHOro 6510ka HaxoauTCsl BCTPOEH-
HbI NIUTUEBLIA UCTOYHUK NUTaHUS (M3BNEYEHNE U 3aMeHa NNTUEBOW
6aTtapen notpebuTenem He JONycKaeTcs).

Kaxxaas uameputenbHasi Kamepa 3 MOAKNKYAETCS K CoeanHU-
TenbHOMY 610Ky 2 Npu noMowm Kabens.
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PucyHok 2 — O6wuin B1a KOMMeKkca ¢ Tpems
Kamepamu

U3meputesibHas kamepa (pvc. 3) BbiNO/IHEHA B BUAE KBagpaT-
HOro KOHTeMHepa 1, B KOTOPbIA NOMELLAETCS nccneayembin obpasel.
Ha nepeaHen cTeHke KOHTEMHEpa 4Yepe3 KPOHLUTEWH BEPTUKA/bHO
3aKpenieH cunbMOH, KOTOPbIN C MOMOLLbI XXECTKOrO MOBOAKA CO-
€IMHEH C AaTUYMKOM JIMHENHBIX NEpPEMELLEHWMN.



PrcyHOK 3 — BHeLWHWI BUO U3MEPUTENBHON KaMepbl

B cTeHKe KOHTEMHepa pPSAOM C AaTYMKOM MEpPEMELLEHUN YyCTa-
HOBMeH UMdpPOBOM AaTUMK TemnepaTypbl. Kamepa repMeTuMyHO 3a-
KPbIBAETCS KPbILIKOM 2 Yepe3 pe3vHOBOE KOJIbLIO, YNIOXKEHHOE B MNas,
N MPUXMMAETCS OCEBbIM YCUIMEM, MpPU MOMOLLM MNPUKMMHOIO
YCTPOWCTBA, COCTOSILLEr0 U3 NpWMXUMHOro 6onta 3 n Kopombicna 4,
BCTaB/IEHHOIO B MpOYLWMHbI HOKOBbIX KPOHWTEMHOB 5. Ha Kpbliwke
PacrnosioXXeHO KOHTPOJIbHOE OTBEPCTUE ANS CTPaBNMBAHNS BO3ayXa,
3aKpbiBaeMoe npobkon 6. [loiMBKa KepocnHa NPOM3BOAMTCS Yepes
3arnpaBo4HbIN NaTpybok 7, 3akpbiBaeMbi npobkon 8. N3meputens-
Hasl KaMepa pa3MeLLeHa Ha CTOMKE 9 1 MMEET BO3MOXXHOCTb NMOKauu-
BaTbCS BOKPYr CBOEM OCU B BEPTMKANbHOW MIOCKOCTW. YINOBOE ne-
peMeLLEeHNEe MOXHO OrpaHMunTb YNOpHbIM BUHTOM 10. Bo mnsbexa-
HME CNy4yarHOro MOBPEXAEHUS CUNbGOHA M AATYMKOB JIMHENMHOMO
nepeMeLleHns U TeMnepaTypbl, U3MepUTENbHbIN 610K Kamepbl 3a-
KPbIT METAN/IMYECKMUM KOXyxoM 11.

B HWXHEN yacTu namepuTenbHoro 6s10ka pacnonoxeH dukca-
Top-cnaxxok 12, B BEpXHEN YacTu — pa3beM 13 Ans nNoaKIYEHNS
K 3NEKTPOHHOMY 610Ky Npu NOMOLLM COEANHUTENBHOIO Kabens.
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Ha BHYTpEeHHEel CTOPOHE KPbILWKKX BbIMNO/IHEHA KIIMHOBUAHASA Mo-
NOCTb, KOTOpas crnocobcTByeT H6osiee NOAHOMY yAaneHUIO BO34yXa
Npv 3a5IMBKE KEPOCMHA B KaMepy.

Mpy noBepke KOMMeKCa KPOHWTENWH C BUHTOM M6x0,5 ycta-
HaBNMBAETCA Ha HWXHEW CTEHKE W3MEPUTENbHOW KaMepbl COOCHO
HanpaBNSOLWEN WNWUIbKE N 3aKPENISETCS BUHTaMM.

3.3 KnaBuaTtypa

CoctounT 13 12 KHOMOK.

Ncnonb3yeTcsa Ans BKAKYEHUS U BbIK/THOYEHUS UCMOSb-
3yeTCsl ANs BKIHOYEHNS U BbIK/TIOYEHNS KOMIMJ1eKCa.
Cny>xuT aAns nepesoia KOMMeKca B peXnuM n3aMepeHuns
M BXo4a B MPOCMOTP apXuBa.

ABnsieTca MYHKUMOHANbHON 1 NpeaHa3HayeHa ans:

- BXOZQA B rMaBHOE MEHI0 M3 peXxnMa U3MepeHus;

- BXOJa M BbIXOAa M3 MYHKTOB rNaBHOMO MEHIO U Noa-
MEHIO.

CnyXuT Ans BKAOYEHUS! U BbIKNIOYEHUS MOACBETKU
aucnnes. MNpu BKIKOYEHMM KOMMeKCca NoACBeTKa Bee-
roa OTK/I4eHa.

[NpeaHa3HadeHbl ANns Bblbopa CTPOKM MeHIo, ANs yCTa-
HOBKW 3Ha4yeHW MapaMeTpoB U BblibOpa MHTEpECyto-
LLIEro KaHana U3MepEHUMN.

[peaHa3HayeHbl 4Ns ynpaBneHns Kypcopom (Murato-
WM 3HaK, uMdpa u T.M.) B peXNMe YCTaHOBKN pabo-
4YMX NapameTpoB, a TaKXe A9 ynpaBneHns NpocMoT-
POM NaMATK pe3y/bTaToB.

Cnyxut gns 6bICTpOro Bbixoda M3 NOAMEHIO B r1aBHOE
MEHIO KOMMJIeKCa, yaaNeHNs HEHYXXHbIX pe3y/ibTaToB U
ONS CMeHbl rpadnyeckon MHopMaUmMM B pexumMme ns-
MEepEeHns 1 NPOCMOTpa apXxmBa.

OcTanbHble KHOMKW He MCMOSb3YIOTCS.

- Bk

|,
e

ORIO0JSCI¢

3.4 PexkuMbl paboTbl

KoMnnekc npeaycMaTpuMBaET TOSIbKO PYy4YHOM 3amnyck u3Mmepe-
HWWN, KOTOPbIA NPOUCXOANT MPU HAXKATUN KHOMKM :
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B 3aBMCMMOCTM OT KO/IMYECTBA U3MEPUTENbHbIX KaMmep, UCNOSb-
3yeMbIX MpU UCMbITAHUSIX, NMPOrpaMMa 3M1eKTPOHHOro 6/10ka MoXeT
NOAAEPXMBATL Crieaytolme pexnuMmei:

a) NPV HaIMYNUM OAHON KaMepbl:

- MOCTPOEHNE MaTEMAaTUYECKON MOAENM — 3aMOpaXMBaHME Ka-
Mepbl CO CTaHAApPTHbLIM 06pa3LIOM 1 3anNnCb Npouecca B NaMsATb KOM-
nnekca B Buae Moaenu;

- onpeaeneHMe Mopo30CTOMKOCTN — permcTpaumnst Npouecca 3a-
MOpaXuBaHusi Kamepbl C 6€TOHHbIM 06pasUoOM C MCMNOJSIb30BaHMEM
MaTeMaTU4yecKon Moaenu ans obpaboTkn pesynbTaTos;

6) npy HanMuMM ABYX UNN TPEX KaMep:

- onpegeneHne MoOpo30CTOMKOCTM NpsiMbIM CNOCOH60M — 0aHOBpE-
MEHHOe 3aMopaXknBaHne 6ETOHHbIX U CTaHAAPTHOro 06pa3LoB;

- onpegeneHMe MOpO30CTOMKOCTU ABYX H6ETOHHbIX 06pa3uoB —
obpaboTka pe3ynbTaToB NPOU3BOAUTCA NMPU MOMOLWLM MaTeMaTuye-
CKOW Mopenu.

3.5 CucreMma MeHO

3.5.1 NaBHOEe MeH0

Mpy BKIIOYEHUN NMUTAHUS KOMIJIEKCA MOSABNSETCS KpaTKOBpe-
MEHHOE coobLLEeHNe, 3aTEM NPOrpamMMa aBTOMATUYECKUN NEPEXOANT B

rnasHoe merto. Tpebyemas CTpoka Bbibupaetcs kHorkammn (1),
1 BblAENSeTcs TEMHbIM (DOHOM.

EE‘TDHHHH QOEFaz=2LU

MaTteM. Momene

AFx<HE 4
LonoAHHWTEAEHD k
MFanyHMFOEOYHEE KOSh .
[ I i 1= =

Ansa nepexoaa Kk pabote ¢ TpebyeMbiM MyHKTOM MEHIO Heobxo-
AMMO BbIOpaTb €ro U HaXaTb KHOMKY . [lna Bo3BpaTta B rnasHoe
MEHIO MOBTOPHO HaXaTb B,

B HMXXHEN CTpOKE 3KpaHa, B 3aBUCMMOCTM OT BMaA MEHIO, Bbl-
CBEUYMBAETCA MHAMKATOP 3apsiaa 6aTtapen akKyMynsaTopoB, TeKyllee
BpeMsa 1 Aata, norotun USB-pa3bemMa npu NoAKIHYEHUM KOMMeKca
K KoMNbloTepy. KpoMme TOro, B HEKOTOPbIX MOAMEHIO HUXXHUE CTPOKMU
MHOMKATOPA MOryT coAep)kaTb MOACKA3KM MO aKTUBHbLIM (PYHKLMO-
HaNbHLIM KHOMKaM.
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3.5.2 [lyHKT rnaBHoro MmeHro «lMapaMeTtpbi»
[TYHKT CIY>XXWT 419 YCTaHOBKW NAapaMeTPoB MUCMbITAHUS.

MNaFramMeTFL:

CTaHa . oEFazel, -il.
HETHE . EaHakl
LaMTeneH. :4'H 4.3
MNerdon .o

JEEEM ERIEOFEM |
[&+T) IJMEMeHHTE K FooF

Mepexo/i Ha HYXXHYH CTPOKY OCYLLECTBASIETCA KHOMKAMM Dy

, @ UBMEHEHME 3HAYEHN KHOMKaMU 7

MapameTp «CTaH[ApPTHbIA O6pasel » yka3biBaeT HOMEP Ka-
Hana, K KOTOPOMY MOAK/IOYeHa U3MepuTesibHasgd Kamepa CO CTaH-
AapTHbIM 06pa3LoM, UM METKY BblIOpaHHOM MaTEMaTMYECKOW MO-
Aenn, U MOXET NMpUHMMaTL creaytowmne 3HayYeHns:

1 — cTaHAapTHbIM 06pa3el HaxoauTCs B KaMepe, NOAK/THYEH-
HOM K KaHany N21;

2 — CTaHAApTHbLIN 0bpa3el, HaxoaUTCSA B KaMepe, NOAK/I0YEH-
HOM K KaHany N92;

3 — CTaHAapTHbIM 0bpa3el, HaxoanTCsa B KaMepe, NOAK/I0YEH-
HOM K kaHany N93;

M1 — cTaHaapTHas KpyMBas ONMUCbIBAETCS MaTEMATUYECKON MO-
[Eenbto ¢ MeTkon M1;

M2 — cTaHaapTHas KpyBasi ONUCbIBAETCS MaTEMATUYECKON MO-
[ENbIO C MeTKON M2;

M3 — cTaHaapTHas KpyBas ONMUCbIBAETCS MaTEMaTUYECKON MO-
AEeNbo C MeTkon M3.

NapaMeTp «“AKTUBHbIE KaHaJlbl» COOTBETCTBYET HOMEPY U KO-
NINYECTBY, NOAK/IOYEHHbIX K 3NEKTPOHHOMY 610Ky M3MepUTESbHbIX
Kamep, 1 MOXeT NPUHUMATb 3HAYEHUS:

1 — nHdopmauus permctpupyetcs no kaHany N91, noaknioyeHa
OofHa Kamepa;

2 — NHdopMaumsa perncTpupyetcs rno kaHany N22, nogkntoyveHa
OofHa Kamepa;

3 — nHdopMaums pernctpupyetcs no kaHany N23, nogknoveHa
OofHa Kamepa;

1+2 — nHdopmaums pernctpmpyetcs no kaHanam N1 mn N92,
NOAK/II0YEHO ABE KaMepbl;
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2+3 — nHdopMauns perucTpmpyeTcs no kaHanam Ne2 n NO3,
NOAK/OYEHO ABE KaMepbl;

1+3 — vHpopMauma perncTpmpyetcs no kaHanam N91 n N93,
NOAK/OYEHO ABE KaMepbl;

BCe — MH(popMauns peructpupyetcs no kaHanam N21, N22 u
N23, NoAKNOYEHO TPU KaMepbl.

MapaMeTp «ANUTENbHOCTb>» NO3BONSAET 3a4aTb BpeMs MNpo-
Llecca M3MepeHus, B TEUEHME KOTOPOro 3/1IEKTPOHHLIN 610K byaeT
onpalMBaTh AaTYMKM JIMHEMHBIX MEPEMELUEHMA U TeMnepaTypbl.
3HayeHue 3Toro NnapaMeTpa N3MeHseTcs KpaTtHo 15 MMHyTaM oT 1 Ao
8 yacos.

MNapameTp «flepmop» NO3BONSIET YCTAHOBUTb BPEMEHHOWN WH-
TEepBan Mexay OnpocaMuM AAaTYMKOB KaXAOW M3MEpPUTENbHOM Ka-
Mepbl. 3Ha4YeHWe 3TOro napaMeTpa U3MEHSETCH KpaTHO 5 cekyHaaMm
oT 5 no 20 cekyHa.

NapameTp «O6bEeM BbIGOPKM » NepecynTbiBaeTCqd aBTOMaTu-
YeCKM NpU U3MEHEHUN ANUTENBHOCTU U NEPUOAA U3MEPEHWUN, U MO-
Ka3blBaeT KOIMYECTBO TOYEK OTCYETOB MO KaXAoOMy AaTymKky. Mak-
CMMasibHoe uncno otcyetos — 4320.

Ecnn 3HayeHna napameTpoB «AnutenbHOCTb» U «lMepuopg»
BblbpaHbl TaknMm obpa3oM, 4To «O6beM BbIGOPKM» MOMYUNSICS
6onblie 4320, To Npu BbIXOAe U3 MeHio «MapameTpbl» NporpamMma
ABTOMATUYECKN YBENUYUT nepuoa A0 ONTUMAasIbHOrO 3Ha4YeHUs.

Bonee noapobHyto MHMOPpMaLMIO 0 BO3MOXHbIX U peKkoMeHAaye-
MbIX HACTPOMKax MapaMeTpoB MCMbITaHMsS cMoTpuTe B n.n. 5.4-5.5.
(«Co3paHne MaTeMaTudeckon mogenu» u «lpoBeaeHne wucnbiTa-
HWUM>») AAHHOrO PYKOBOACTBA MO 3KCnayaTaumu.

3.5.3 MyHKT rnaBHOro MeHo «beToHHbIN 06pa3seu>»

MyHKT No3BONsIeT BbibpaTh BUA 6eTOHa (6eTOH Tsxenbin, 6eToH
NErkni, 6eTOH AOPOXKHbIX M @3POAPOMHbIX MOKPbLITUIN) 1 pa3Mep 06-
pa3ua (kybuk ¢ pebpom 100 MM 1 70 MM, UMANHAP C AMAMETPOM U
BbICOTOM 70 MM), NCMONb3YyEMbIN B SKCNIEPUMEHTE.

3.5.4 NMNyHKT rnaBHOro MeHrw «MaremaTnyeckast Mo-
Aenb>»

MYyHKT npeaHa3HayeH A1s YCTaHOBKM M MpocMoTpa kKoadhduum-
EeHTOB MaTeMaTuMyeckon moaenu (3aBMCMMOCTb M3MeHeHUst 0bbeMa
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OT BPEMeHM), KOTopasi B KOMIMJIEKCE MpeCTaB/ieHa B BUAE CTEneH-
HOM DYHKLMM TPETLErO NOpAAKa:

V(t)=a0+a1't+a2't2+a3't3 (4)
Witr=aZt3F+aZtz+a1t+an

M1: af=g? . S84128E-H1
al=+1. Z81E-H3
as=—-8 . H53E-RE
az=+1.39411E-1Z

[ClELEOF MOLEAM

LTl IH=MEHWTE FK¥FCOF

3Ha4YeHns 3TUX KO3I(PPULUNEHTOB 3anucbiBatoTcs B hopme
ai = KE", roe, E = 10, n — nokasaTenb CTeneHu.

Ansa Bbibopa HYy>XHON No3uumn (3HaK, pa3psa Yncna), KoTopas
OTMEeYaeTCsi MUraloLWKUM yKa3aTesieM, UCMOosb3YOTCS KHOMKaMU
n (). YeraHoBka 3HaueHmi uncen NPON3BOANTCS KiaBULLIAMU )

n (D,

B nporpamMmy anekTpoHHoOro 6noka, npn obpaboTtke pesynbTa-
TOB WUCMNbITAHUS, 3aI0XKEH a/IrOPUTM aBTOMATUYECKOr0 BblUMC/IEHNS
KO3 (ULMEHTOB arnmnpoKcuMauum peasnbHOro rpouecca, KoTopble
MOXXHO COXPaHWUTb B MaMATK KOMMJIEKCa, NoA OAHOW U3 uHanumpye-
MbIX MeTOoK M1, M2 nnn M3.

bonee noapobHyo MHMOPMaUMo 0 NPUMEHEHUN MaTeMaTunye-
CKUX Moaenen cMotpute B n.n. 5.4-5.5 pykoBoacTBa no akcnnyarta-
LInK.

3.5.5 MyHKT rnaBHOro MeHo «Apxus>»

[MyHKT NpeaocTaBnsieT AOCTYN K MOAMEHIO MPOCMOTPa pe3yib-
TaTOB M3MEPEHUI 1 pecypca NaMsiTu.

ApxuBHas MHdOpMaUns B NOAMEHIO «/JpOCMOTP» XPAHUTCS B
BW/E CMMUCKA, KOTOPbI OTCOPTUPOBAH MO BPEMEHW NMPOBEAEHUS.

MamepeHme: 2/ 2

:H:—HFDDHDIP"
F"—eblxoa:"C"—raai1TE

B nepBov CTpoke HaxoauTCs nocneaHee m3mepeHue. Kaxaas
CTPOKa COAEPXMT NEPBUYHbIE AAHHbIE — AATY, BPEMSI HaYana peru-
CTpaumMn U ANUTENBHOCTb. [pU HEOBXOAMMOCTU HEHYXXHbIN pe3yb-
TaT MOXXHO YAanuTb KHOMKOM (S, Hagurauns B peXMMe NpoCcMoTpa

15



(KHOMKa @) KOHKPETHOrro npouecca Takas e, Kak U B pexnme us-
mMepeHus (cM. n.n. 3.6-3.7).

B noameHio «Pecypc riamsti» HaxoaaTCa AaHHbIE O KONMYecTBe
cBoboaHoON namaTn. PekomeHayeTcs BCO MHOpMaUmMIO O NpoBedeH-
HbIX MCMbITAHUSAX COXPaHATb Ha KOMMbIOTEpPE Mpu MOMOLUM Mpo-
rPaMMbl CBSI3WN, TaK Kak Mpu nepenosiHeHMM NaMsaTu HoBast MHAOP-
Mauus 6yaeT 3anncbiBaTbCs MOBEPX NPeAbIAYLEA U CaMble NepBble
N3MepEeHnsl, KOTopble CTOSAT B KOHLE CrMCKa apXvMBa CTaHyT Heao-

CTYMHbIMWU. HaXkaTUeM KHOMKU B 3TOM NOAMEHIO MOXXHO MPUHY-
ANTENBbHO OYUCTUTb BCHO NMNaMATb KOMIJ1EKCA.

3.5.6 NMyHKT rnaBHOro MeH1o «J1onosIHUTENIbHO>

lonoAHWTEAEHD 14

aTa W EFSMA
AETOOTEHYEHKME
Ak CLanauagen
0 NFHMEOFE

HanFAateHWe LUNF
[

47 1R

[MyHKT NO3BONSIET Yepe3 COOTBETCTBYHOLWME NOANYHKTDI:

— NPOCMOTPETb NH(MOPMALMIO O HAaNPSHXKEHUN UCTOYHMKA NMUTaHUS;
(npw pa3psige cBepx AOMyCTUMOro YpoBHS paboTa KoMriiekca 6/10Kmpy-
eTC 1 nosiBNsieTcsl cooblueHne — «3apsanTb AKB»);

— YCTaHaBNMBATb UM KOPPEKTMPOBATb AaTy U BpeMs;

— 3a4aBaTb MHTepBan speMeHu (0T 5 A0 30 MKH.), NO UcTeye-
HUN KOTOPOro KOMMIEKC CaMOCTOSITENIbHO OTK/IKOYMTCS, NpU YCIo-
BMU, UTO HE aKTUBEH PEXUM U3MEPEHUS;

— BblI6MpaTb PYCCKUA UM @HTTTIMNCKUI S3bIK TEKCTOBbIX CO0bLLEe-
HUK;

— NpOBOANTb KANMBPOBKY KOMIMEKCA Ha NpeanpusaTum — n3ro-
ToBUTENE;

— MPOCMOTPETb KpaTKMe CBEAEHUS O AaHHOM pa3paboTke u
NpeanpusTUM-U3roToBUTENE.
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3.5.7 MyHKT rnaBHOro MeHro «IpagympoBoUHbie KO3(h-
PpuumneHTbI»

aHa 1

Hﬂ +7 935

C +49 &

F +7 . 351E+HEN

H. HBES42E 47 A7 . HE

k:
W
T
E.r
.

[ClerEOF KaHana

MMyHKT NO3BONSET NPWU MOAK/IOYEHHBIX K 3NEKTPOHHOMY 610Ky
N3MEPUTENbHBLIX KaMepax MOCMOTPETb TEKYLUME 3HaUYeHns obbema u
TEMNepaTypbl KOpryca Kamepbl, 3HA4EHNE rPagyMpOBOYHOI0 KO3dh-
PULMEHTa, CEPUNHBIA HOMEpP U3MepUTENIbHON KaMepbl U AaTy Kanub-
POBKW. 3HA4YeHUE rpagyMpoBOYHOro KO3pduuneHTa, CEpUNHBLIA HO-
MEpP 1 AaTa KanMbpoBKM XPaHUTCS BO BHYTPEHHEWN MaMSITU U3MEpU-
TEbHOW KaMepbl.

BepxHsast CTpOKa 3KpaHa yKa3blBaeT HOMEP N3MEPUTENBHOMO Ka-
Hana, K KOTOpOMY MOAK/IOUYEHA KaMepa. ITOT HoOMep byaeT COOTBET-
CTBOBaTb MapKMPOBKE Ha pa3beme (B AaHHOM npumepe K1) wTat-
HOro COeAVHUTENBHOro Kabens, NOAKIHUYEHHOIO K HEW.

Ha)>kaTneM KHOMKK 3KpaH 3JIEKTPOHHOIO 610Kka MOXHO ne-
PEK/TIOYNTL Ha CJ'IELI,YFOLLI,MVI KaHaJ1 USMEPEHUA.

KaHan &
WA
T*C
krFE
C.H.

sadeadiadenl

[CletiEOF KaHana

Ecnn k HeMy He ByaeT noAk/ItloYeHa HU OfHa M3 KaMep, TO Ha
3KpaHe BO BCEX CTPoYkax 6yayT OTobpaXkeHbl BOMPOCUTENbHbIE
3HaKMW.

3.6 Pe>kuM namepeHum

KoMnnekc nepeBoanTCs B PEXMUM U3MEPEHUS HAXKAaTMEM KHOMKW
(M) u3 Beex COCTOSIHWI, KPOMe Cny4yasi, Koraa akTUBHO MEHIO MNpo-
CMOTpa pe3y/bTaToB.

MepBbIM HaXkaTUEM 3NEKTPOHHbIA 610K NEPEBOANTCA B DEXUM
MPEABAPUTESIbHOIO M3MEPEHMS C OTODpPaXKEHMEM ANS KaXAoro ak-
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TUBHOIO KaHala (VI3MepVITeJ'IbHOI7I KaMepr) TEKYLLENro 3HA4YEHUA TEM-
nepaTtypbl KOpryca M3MepMTeﬂbHOl7'I KaMepbl N MNMOJIOXKEHNA AaTHUKA
nepemMeLweHns, nepecynTaHHoE B €eANHULIbI obbema.

EH  WamaA

T*C
1 +4 875 +74 4
£ OWMEKa MNoLkAR-HeHKMA |

"C"=oT . HOAE
"M" -HMEzHMeFEHHE
Z meE ZHET 1448

Ecnn HenpaBWbHO YCTAaHOBAEHbI 3HAYEHNS MapaMeTpoB UCMbI-
TaHusa (cM. n. 3.5.2) nnn Kamepbl He NOAKOYEHbl K 31EKTPOHHOMY
610Ky, TO NnporpaMMa BblAacT cooblieHne 06 owmnbke B COOTBETCTBY-
IOlEeM KaHane: «olubka noaknoveHus!», lMpu HeobxoanuMocTu
HaatveM kHomkmn (ED MoxHOo NPUHYANUTENBHO OOHYNUTL NOKa3aHUS
AaTyMKa nepemelleHnin. M3 pexnma npeaBapuTenbHOro M3MepeHms
B MMTABHOE MEHIO BbIXOAAT MO KHOMKe :

PeXXuM permctpaumm 3anyCcKaeTcs Ha)aTUeM KHOMKWU (M, Bo
BpeMS perncrpaumm npouecca 3aMopo3Ku MHgopMauus ¢ AaTUMKOB
N3MepUTesbHbIX KaMep MHAMUMPYETCS B TEKCTOBOM U rpanyeckoMm
BUAe.

B TekCTOBOM pexxMMe OTObpaXkaeTcs Tekyllee 3HaYeHue Tem-
nepatypbl 1 o6bemMa BO BCEX aKTMBHbLIX KaHanax, JIMHEWKa Mpo-
rpecca, HoMep U3MepeHus, gaTa U BpeMms. llepekniodeHune mexay
TEeKCTOBbIM U rpadnyecknM pexxmmMmamMmn MHAMKaUMM OCyLLEeCTBNSETCS

KHOMKOW @.

EH  Wi.MA T*C +3_42
1 +Z2 BT +Z5 .5
W
D) r3 44
TR ——rr YaY M
ZE wwn TEEE A4 43 +3- 0 Lol —

B rpadmnyeckom pexnme MOXXHO MPOCMOTPETL MpoLecc U3MeHe-
HUS CUFHanNa Ans Ka)xaoro Aatymka B OoTAeNbHOCTU. lMepekntodeHne
Mexay rpadukaMm naMeHeHust TemnepaTypbl 1 06beMa OAHOMo U3-
MEPUTENBHOIO KaHasa OCYLLECTBNSIETCA KHOMKOM )
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+34% -9
W4 T4
o A4 g
M < *C
+3.0% -7z
12 .23 12 . d4 FEREE 1z 144

Mono)xeHWeM BepTUKaNbHOMO Kypcopa MOXHO YNpaBAsiTb KHOM-

kamn (=) (), [ABMXeHne Kypcopa BAOMb OCU BPEMEHWN YCKOPSI-
eTCs Npu yAep>XaHUM AAHHbIX KHOMOK B HaXXaTOM COCTOSIHUW.
CneBa No UEHTPY 3KpaHa pacnonaraetcsd UHopMaums o ToM,
NPOLECC KaKoro Aatumnka BbiBeaeH Ha nHamkaTop (V - obbeM,
T - TeMnepaTypa), @ WHAEKC TUNA YKa3blBAaeT Ha HOMep KaHana.
Yncno, croswee nog 06o3Ha4YeHMEM TUNA aKTUBHOIO KaHana, cooT-
BETCTBYET TEKYLLEMY MONOXKEHUIO Kypcopa.
Ecnun K anekTpoHHOMY 610Ky noakntoyeHo ase n 6onee nsMe-

PUTENbHBIX KaMep, TO MocneaoBaTeNbHbIM Ha)XXaTUEM KHOIMKU D
MOXXHO nepeksiodaTbcs Mexay rpadpmkamm Vi-V2 n T1oT2.

+3AE +E_ 20
W We
+3 14 @ +E_ 43
M1 M1
<>
+3.03 +3.EXD
12 |33 12 41 1347
-39 -z.4
T4 TE
.3 D s
“C “C
<>
-7 -
12 .33 12 .41 'FRE 'L

CornacHo NOCT 10060.3 (c u3MeHeHneMm N91) ucnbiTaHWe Ha

MOPO30CTOMKOCTb 6ETOHA CUMTAETCA 3aBEPLUEHHBIM MPU AOCTUXKE-
HUM MUHYC 16 °C. B pexxume perncrpaumm namMepeHmi TemMnepaTypa
B KaXX[10M KaMepe OTC/IEXMUBAETCA UHANBUAYaNbHO. ECnn HeT oxna-
XXOAEHUS OQHOW M3 KaMep A0 MUHYC 16 °C, TO NpOAOIKUTENBHOCTb
perncTpauum aBToMaTU4yeckn yesennumeaeTcs (C warom 15 MUHyT).

Bo BpeMs permctpaunm MOXXHO YBENNYUTb NPOAOIKUTENBHOCTb
npoLecca U3MepeHus, C WaroM 15 MUHYT, Yyepe3 COOTBETCTBYHOLINMN
NYHKT MeHIo (CM. panee).
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B TEKCTOBOM peXxXmMMe HaXXaTuem KHOMKU (=) MoxHO mocMoT-
peTb CBOAHYIO MHMOPMaUMIO O BblIOpaHHbIX NapaMmeTpax- Bua be-
TOHa, reoMeTpus obpasua, CTaHAapTHbIN 0bpa3el (3TanoH), Konu-
4YeCTBO aKTUBHbIX KaHANoB, A/IMTENbHOCTb U Nepuoa.

EeToHHER CEFa=el, ATan0H Mz
kH £: al=3. EEEE 51 AKTHE . KaHa/L z
H=3 HSZE-H4 LAaMTeAeH. :H ' H CIREA
Nez  F=1GR (=) | fermon.c 18
<> EeToH BoOFOEHEIA
"M —rFad L+ - NEF M ExEuk 188 MM
" -ELEOF KaHaNna .

MpoLuecc perncTpaumm 3aBepLUAETCs aBToMaTUYeckn. Ha un-
AVKALIMIO BbIBOASATCS Pe3yNbTaTbl, KOTOPbIE MPU HAXATUM KHOMKK
P COXPAHAIOTCA B NaMSATH.

Fio=d  HOBEAH - EeToHHER OEFazel,
EH 1: af=—41 HS4E+8H kR 20 V=3, EEEE Ed
ad=+41 . HSRE-R7Z H=3 HSZE-f4
Ned  af=-5.379E-82 | (3) | M2z F=1%A
a3=+39 981E-13

"M —rPadKK . "+ -narar < "M —rPadkK - "+ -narFad
"l'-ELEOF KaHana “l'-ELEOF KaHana
F"-EtIx0A F"-Etix0A

Ans 6eToHHOro obpasua MHANLMPYIOTCS:

- MaKCMMasibHasi pa3HOCTb 06beMHbIX AedhopMaLmmi 6E€TOHHOro
N CTaHgapTHOro obpasuos AV;

- MakKcuMasnbHasi OTHOCUTE/IbHAs Pa3HOCTb 06bEMHbLIX Aedop-
Mauun 0;

- Mapka 6eToHa no Mopo3ocTonkocTu F;

Ansa craHgapTHoro obpasua MHAWMUMPYHOTCS KO3(MULMEHTHI
MaTEMAaTUYECKOW MOJENN, KOTOpblE HaXXaTUEM KHOTMKM MOXXHO
3anucaTb B NYHKT rNaBHOrO MeHo «MaTtemaTtnyeckast Moaenb» nog,
HY>XHOW MeTkon M1, M2 unn M3.

MNpouecc perncrpauum MOXHO OCTAHOBUTb CaMOCTOSITENBLHO.
Mpn 3TOM NporpaMmmon 6yaeT NpeasioXXeHO HECKONIbKO BapuaHTOB
AENCTBUMN:

HzMeraHKHe !
+15 MHH>T

MNMFOLOEMTE
FRIANMTE
COXFaHHMTE

CF Y —BEN0AHMTE
T."4"—ELHEQF
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+15 MUHYT — yBENNYEeHne ANUTENbHOCTU U3MEPEHUS 1 BO3BpaT
B PEXWUM perncrpauuu;

- [IPOLO/KUTHL — BO3BPAT B PEXUM perncrpauuu;

- yAasmThb — yaaneHme cobpaHHoM MHQOpMauun 1 BO3BpaT B
pPeXnM npeasapuTenbHOro U3MepeHus;

- coxpaHnTe — 06paboTka cobpaHHOM MHMOPMaLMK N COXpaHe-
HUe B apXmBe.

3.7 NaMaTb pe3ynbTaToB

3.7.1 KoMnnekc ocHalleH naMaTbio AN A0NroBPEMEHHOIO Xpa-
HeHns1 126 pe3ynbTaToB UCMbITAHUIN U YCITOBUMA UX BbINOJTHEHUS, KO-
TOpble 3aHOCATCSA B MaMATb MOAPSAA, HA4YMHAs € 1 HoMepa.

3.7.2 Pe3ynbTaT UcnbliTaHUA MOXET coaepXaTb OT 2 A0 6 Kpu-
BbIX M3MeHeHNs1 obbemMa 1 TeMnepaTypsbl, B 3aBUCMMOCTU OT Kon4e-
CTBaA UCMOJIb3YEMbIX U3MEPUTESNbHLIX Kamep. pu UcnbITaHUAX ABYX
n 6onee 6eTOHHBLIX 06pa3LOB 3HAaYEHME MOPO30CTOMKOCTU F BbIBO-
OVTCS KaK Ansl OTAeNbHOro obpasua, Tak 1 ans BCen cepun no cpea-
HEN BENYMHE MAKCMMasIbHOW OTHOCUTENIbHOW Pa3HOCTM OOBEMHBbIX
pecdopmaumn 0, B cootBetctBumn ¢ MOCT 10060.3 (C n3MeHeHueM
NO1).

3.7.3 Pe3synbTaTbl MOXHO MNpoOCMATpuBaTb Ha AUCMIee 3/ieK-
TpoHHOro 6510ka KoMnekca. Bxog B peXkuM NpocMoTpa OCyLLeCcTBs-
eTCs U3 COOTBETCTBYIOLLEro NyHKTA rMaBHOO MeHio «Apxme» (CM. n.
3.5.5). HaBuraums ocyecTBnsieTcs Tak e, Kak U B pexunuMme msme-
peHus.

3.7.4 lpn nepenosiHeEHMN NaMSATU aBTOMaTUYECKU yAansieTcs
CaMbIV CTapbl pe3ynbTaT C 3aMEHON €ro Ha HOBbIMN.

MOXHO yAanuTb BCe pe3y/ibTaThl, NICNONb3ysa MeHo «Pecypc na-
MSATN>.

3.7.5 BbIxoa 13 NnpocMoTpa pe3ynbTaToB MPOU3BOAUTCA HaXa-

viem kHonkun (P,
3.7.6 JTiobow pe3ynbTaT MOXHO yAannTb HaXXaTUEM KHOIMKM )

4 MEPbI BESOINACHOCTHA

4.1 Mo cnocoby 3awuTbl YenoBeka OT NOopaXKeHUs aneKkTpuye-
CKMM TOKOM Komnnekc cooteeTcTByeT knaccy III TOCT 12.2.007.0 u
He TpebyeT 3a3eMsieHus.
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4.2 MNpwn paboTe KOMMIEKCa C MOPO3UNbLHON KaMepon Heobxo-
AMMO cobnoaatb Mepbl 6€30MacHOCTU, U3/I0XKEHHbIE B PYKOBOACTBE
Nno eé aKkcnayaTaumu.

4.3 Tpwn 3anofHEHUM W3MEPUTENIbHOW KaMepbl KEPOCMHOM
AOMKHbI cobntoaaTbcs TpeboBaHMs 6€30NacHOCTU B COOTBETCTBUN C
AEVNCTBYIOLLUMMKN MpaBWUIaMM NoXXapHoM 6e30MacHOCTM U MPOMbILLI-
NEHHOW CaHUTapuu.

4.4 K paboTe C KOMMIEKCOM AO/MKHbl A0NYyCKaTbCA nuua, u3y-
YymBLLUME HacTosLee P2.

4.5 KoMnnekc He coAep>XUT KOMMOHEHTOB, ONACHbIX ANSA XU3HU
N 300pOBbS NIOAEN.

5 NOPAAOOK PABOThHI
5.1 BK/1roueHue KoMIuJiekca

[py nepBMYHOM BBOAE KOMMJIEKCA B 3KCryaTaumio, Heobxo-
VMO OCYLLIECTBUTb MOJIHbIN UMK 3apsiaa 6atapen (n. 7.5).

KoMmninekc Takxe MOXeT paboTaTb OT Kabens cesa3m USB, ecnu
OH MOAKJ/IIOYEH K KOMIMbIOTEPY.

BkntoyeHne KoMmnnekca npouM3BOANTCA HaXXaTUEM KHOMKM @,
NpwW 3TOM Ha AuUCrisiee KpaTKOBPEMEHHO NosSIBUTCA MHOPMaLMOHHOE
coobleHne, 3aTeM ANCMNIEN aBTOMAaTUYECKM MEpPEXOAUT B NaBHOE
MeHI0. ECnn npum BKNOYEHUM KOMMIEKCA ANCMIEN COODBLLAET O HEOb-
XOAMMOCTM 3apsda akKyMynstopa mnm He paboTaeT, TO B COOTBET-
CTBME C NYHKTOM 7.5 cneayeTt npoussecTn unkn 3apsiga 6atapewn.

Mpy NepBoM BKJIIOYEHUN KOMMIEKCA U B AanbHenweM Heobxo-
ANMO NMPOU3BECTU YCTAaHOBKY UM KOPPEKLINIO BPEMEHU N AAThl.

5.2 NMNoaroTroBka 06pa3LoB U U3MepUTEJSIbHON KaMepbl

5.2.1 MNepea HayanoM uMCMbITaHMM HEOOXOAMMO MOArOTOBUTH
6eToHHble 06pa3Lbl, KOTOPblE N3roTaBNBAIOT M OTOMPAIOT COrflacHoO
nyHkTam 4.5 - 4.10 'OCT 10060.0 n NOCT 28570. Ecnn uenbto uc-
NblITaHUS ABNSAETCS MNOSTyYEHNE MAaTEMATUYECKOM MOAENN, TO B Kaye-
cTBe 0bpa3ua 6epyT antOMMHUEBBLIN KYOWK, MOCTAaBNSIEMbIA B KOM-
nnekTe.

5.2.2 OnpeaenuTb Ha4vanbHbIM 06beM Vo 6ETOHHBLIX 06pa3L0oB U
HacbITUTb UX BOAOW cornacHo nyHkTy 4.11 TOCT 10060.0.

5.2.3 lpoBepuTb MNaBHOCTb XOA4a HaMpaBASOLLEN LUMUIbKK
cunb@OoHa A0 noMeuweHus obpasua B U3MepuTesnbHYyo Kamepy. Ans
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3TOro AOCTAaTOYHO HECKOJIbKO pa3 Slerko HagaBuUTb BBEPX WU OTTSH-
HYTb BHWU3 3@ YTOJILIEHNE BUAMMOW YacTy LWNuNbKK. MNpu noaKnnHM-
BaHMM cneayeT HaHeCTM Ha LWnuabkKy Hebonbloe KoNnMyecTBo
cMa3kn (NUTon, CMa3o4yHOEe MAacNo, CU/IMKOHOBAsi CMa3Ka) M npose-
pUTb NMABHOCTb ABMXKEHUS CUITb(OHA.

5.2.4 1ng noBbIWEHNSA TOYHOCTN U3MEPEHNS U YBENTUYEHUS NN-
HEMHOro xoga cunbdOHa, nepen 3anMBKOM KEpoCMHa B KaMepy,
HeobXx0AMMO HaNPaB/AOLWYHO WNNbKY OTTAHYTb BHU3 U 3aKpenuTb
eé B 3TOM MOJIOXXEHUN, MOBEPHYB (prKcaTop-hIarxok.

BHUMAHME! 3akonyue 3anpaeKky u3amepumesibHOU Ka-
Mepbl He06X00UMO CHSIMb O2PaHU4YeHuUe Ha eepmuKasibHoe re-
pemMeuweHue cunbgoHa, eepHye ¢hukcamop-ghsiaxKoK e Uucxoo-
Hoe nosoxeHue. B npomueHoOM crny4yae, pecucmpayusi o6 Lem-
Hbix deghopmayuli obpa3yoe 80 epemMsi akcrnepumeHma 6ydem
npoucxodums HenpaeuJibHO.

5.2.5 OTKpyTUB NPMXKMMHON 6ONT 3, CHATb KPbILWKY 2 N HANUTb
YUCTbIN KEPOCUH B U3MEPUTESNIbHYIO KaMepy A0 YPOBHS 5-7 MM,

5.2.6 C noMoLLblO KptoyKa, NOCTaB/IsiEMOro B KOMIMJIEKTe, UIn
06Bs13aB TOHKOW NPOBOJIOKON, ONYyCTUTbL 06pasel, B KaMepy 1 A0NUTb
KepPOCUH [0 BEPXHEro Kpas CTEHOK.

5.2.7 3aKpbITb KpbIWKY 2, NpeaBapuTesibHO ybeauBLINCh, YTO
6onbLIoe pe3nHOBOE KOJbLO MIOTHO Y/IOXKEHO B TOPLEBOMW Ma3 Ha
Kopryce. BctaButb NpmxXnMHoe yCTponcTBo (KOpOMbIC/IO 4) B NMpoy-
LUMHBI BOKOBBIX KPOHLLUTENHOB U 3aKpYTUTb NPMXKMMHOW 6onT 3 npwm
MOMOLLM ra€4YHOro K/o4a A0 KaCaHWs KPbILWKKM C KOPNyCOM KaMepbl.

5.2.8 3anuBas B 3anpaBOYyHbIM NATPYOOK 7 KEPOCUH U, NOKa4u-
Bas KaMepy, CTpaBUTb BO34YyX U3 KaMepbl Yepe3 KOHTPOJIbHOE OTBep-
CTUE Ha KpbllKe. 3aKpyTuUTb nNpobky 6.

5.2.9 3anonH1Tb 3anpaBoYyHbIK NaTPybOK KEPOCMHOM A0 Kpas U
3aKpyTUTb NMPobKy 8. M3NuLIKM KEPOCUMHA NPOMOKHYTb TPSINKOW. 3a-
KpPenuTb KaMepy Ha CTOMKE CTOMOPHbIM 3bl4koM 10.

5.2.10 lNMoBepHYTb uUKcaTop-pna)kok B UCXoQHOE MOoXKeHne
M HadaBWUTb BBEPX Ha BMAMMYKO YacTb HaMNPaBASIOWEN LLMUMIbKA
cunbgoHa. Ecnm wnuneka 6yaet cMelaTtbcs (3TO 03HAYaEeT, YTo U3
CUCTEMbl He TMOJSIHOCTLIO YAaneH BO3AyX), TO cneayetr OTKPbITb
NpobKy Ha 3anpaBO4YHOM NaTpybke 1, NOBTOPMB Npoueaypbl No n.r.
5.2.4 n 5.2.9, pobutbca nonHoro yaaneHus so3ayxa. llocne 3a-
NpaBKM KaMepy crneayeT NpoTepeTsb.
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BAXKHO! 3anpaeky usamepumersnbHbIX Kamep KepOCUHOM
Heob6xo0umMo nposodumb muiamesibHO, MakK KaK HaJludue 803-
dyxa uckaxaem pe3ysibmamasl UucrnbimaHuu!

5.2.11 lMpn HanUuMn LOMNONHUTENBHbLIX U3MEepPUTESNbHbLIX KaMep
NOBTOPUTb A1 HUX Npoueaypy 3aJmMBKU KepOCMHa, eCcnin OHn byayT
MCMOJIb30BaTbCA B UCMbITAHUMN.

5.2.12 loaknioymTh NOArOTOBNEHHYIO U3MEPUTENBHYIO KaMepy
npu nomoLum kabensa K coeanHuTesnbHoMy 610Ky. lNMoaknioyeHne oa-
HOM KaMepbl MOXET MPOU3BOANTLCS K JIIO6OMY M3 pa3beMoB C Map-
knpoBkon K1; K2; K3.

BAXHO! [py TakoM noakItoyYeHUn npaBusiibHO BblOpaTb ak-
TMBHbBIA KaHan rnpu HaCTPOMKE NapaMeTpoB MUCMbITaHUA no n. 5.4.2,

PEKOMEHAYEM! [lMpn npoBeaeHWn WCMbITaHUMA KaMepy CO
CTaHAApPTHbIM 06pa3LoM noaka4vaTh K kaHany K1.

5.2.13 ToaKkItounTb COeANHUTENbHBLIN 610K K 31EKTPOHHOMY
610KYy.

5.2.14 Npn HanuuMn LONONHUTENbHbLIX U3MEpPUTENbHbIX KaMep
KaXKayrto KaMepy MoaKIlounTb Npu noMoLum kabensa K coeanHuTesb-
HOMY 6/10KY M BblOpaTb aKTUBHbIE KaHaslbl, COOTBETCTBYIOLINE Map-
KUPOBKe.

5.2.15 BAXXHO! BonTtn B nNyHKT rnaBHOro mMeHw «lpaayupo-
BOYHble KO3(ULUMEHTbI» U MPOBEPUTb YCTAHOB/IEHHOE 3HA4deHue
Koa(pdpurumMeHTa, COOTBETCTBYIOLLErO NOAKIOYEHHOM Kamepe (CM. n.
3.5.7).

B 6onee nos3gHMx BepcuUsX 3M1EKTPOHHOro 6s10Kka KoMriekca
3Ha4eHne rpagympoBOYHOro KO3(MUUMEHTA CUMUTLIBAETCA aBTOMa-
TUYECKN U3 NaMATN N3MEPUTENbHOWN KaMepbl NMpY €€ NOAKIIOYEHUN K
3/IeKTPOHHOMY 6110KY.

5.2.16 lNoMeCcTuUTb U3MepuTesibHY0 KaMepy (Kamepbl) B MOpO-
3USIbHYHO KaMepy, 3aKpbiTb e€. Nepea BKIIOYEHNEM MOPO3U/TbHOWN Ka-
MEPbl B CETb M aKTUBALUMEN peXMMa PerucTpaumm B 3NEKTPOHHOM
6noke, BblaepxaTtb nay3sy B 30 MuHyT, cornacHo MOCT 10060.3 (c
n3meHeHnem N291). Bo BpeMst 3ToM nay3bl, BKIHOUMB PEXNM NpeaBa-
PUTENBbHOrO U3MEepeHns, MOXXHO NPOBEPUTb NPAaBUIbHOCTbL NOAKIIO-
YeHMs KaMep M paboToCNOCOOBHOCTb AaTUYMKOB MO Apendy nokasa-
HUMW.
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5.3 Ucnonb3oBaHue obpasuoB Apyrmx pasMmepos

NMoMuMO  GETOHHbIX  06pasuoB-KYOMKOB C  pasMepamu
100x100x100 mMm, TOCT 10060.3 (c nsmeHeHueMm N291) paspewaet
MCNbITbIBaTb 06pa3ubl B BUAE UMINMHAPOB (KEPHOB) C AMAaMETPOM U
BbicOTON 70 MM,

Ana peanusauun 3TOM BO3MOXHOCTW, AOMONHUTENBHO, MO 3a-
Ka3y noTtpebuTens, NoCTaBNSAeTCS aJlOMUHNEBBIA CTaHAAPTHBLIN 06-
pa3eL, COCTOSALMM M3 ABYX YacTer: Kybuka C UMIAMHAPUYECKON MOo-
NOCTbIO W UMNWHAPA, BCTAB/IEHHOMO B 3TY NOMOCTb.

CraHaapTHbI obpasel, B cbope MCNonb3yeTcs ANns Noay4YeHus
MaTEMAaTUYECKOW MOAENN UMW ANS NPOBEAEHUS UCMBbITAHUMN Ha MO-
PO30CTOMKOCTb AnddepeHumanbHbIM METOAOM.

MNpyn onpeaeneHnn MOPO30CTOMKOCTU OETOHHbIX 06pasLoB B
BMAE UMIMHAPOB, YTOObI CKOMMNEHCUMPOoBaTb N36bITOYHOCTb 3a/MBae-
MOr0 KepOCMHa, CHa4yana B U3MepUTENbHYIO KaMepy NOMeLLAloT Mo-
NbIA aNtOMUHUEBBLIN KYOMK, @ 3aTeM B HEro BCTaBNSAOT OETOHHbLIN
KepH. [Mpoueaypa 3anosiIHEHUSI Kamepbl KEPOCMHOM MPOU3BOANTCS
cornacHo n.n. 5.2.3 - 5.2.10.

KpoMe Toro, Tpyn AONONHUTENbHbIX BKNaAbllwa, KOTopble Npuob-
PETAOTCS AOMONMHUTENBHO AN KaX/I0M KaMepbl, MO3BONSIOT UCMbI-
TbiBaTb 6ETOHHbIE KYOUKKN cO cTopoHOoM 70 MM. Huxe Ha pucyHke 4
NpuBEeAEHa CXEMa PacrosiOXXEHUS BKNAAbILLEN BHYTPU KaMepbl.

[Npu 0bpaboTke pe3ynbTaToB MUCMbITAHUS BETOHHBLIX KYOUKOB C
pebpom 70 MM 3HauYeHne MOpPO30CTONKOCTM F, COOTBETCTBYHOLLEE Bbl-
YUCNTIEHHOMY OTHOCUTENbHOMY M3MeHeHnio obbema 0, bepetca U3
Tabnuubl 1 kKak ans unnuHapa &70x70 M.

PucyHok 4 — CxeMa pacnosioXXeHns1 BKaablLen
B U3MEPUTENIbHON KaMepe
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5.4 MonyyeHne MaTeMaTUUYECKON Moaenm

Mpexae YeM NPUCTYNUTb K UCMbITAHUSIM Ha MOPO30CTOMKOCTb
6eTOHHbIX 06pa3LoB HEO6X0ANMO 3aN0XNTb B KOMIMJIEKC KPUBYIO, Xa-
paKkTepu3yoLwWwyo obbeMHble aedopmaummM CTaHgapTHOro obpasua.
[nst 3TOro Heo6xo0aANMMO NMPON3BECTM CrieayoLLMe AENCTBUS.

5.4.1 lloarotoBUTbL U3MEPUTENBbHYKD KaMepy CO CTaHAapPTHbLbIM
o6pasLoM, NOMeCTUTb eé B MOPO3U/bHYIO KaMepy M NOAKNHYUTb K
3M1eKTPOHHOMY 610Ky, cornacHo n. 5.2. gaHHOro pykoBoAcCTBa Mo
aKCnayaTaumn,

5.4.2 BoTn B NYHKT rMaBHOrO MeHI0 «llapaMeTpbl» U HacTpo-
UTb NapaMeTpbl UCMbITAHNUS:

- yKa3aTb HOMEp KaMepbl, B KOTOPON HAaXOAMTbCA CTaHAAPTHbIN
obpaseu;

- BblbpaTb aKTUBHbIE KaHasbl;

- YCTAHOBWUTb AIMTENbHOCTb U Nepuog perncrpaunn.

Huxxe npueeaeHbl pekoMeHAyeMble 3Ha4YeHNs napaMeTpoB AN
NOSTyYEHNS MaTEMaTUYECKON Moaenu npu paboTe C 0OAHON KaMEPOW.

MaraMeTFL:

CTaHp . oEFa=el, 1
HETHE . KKaHane! 1
LaMTeneH. ;4 H <130
MerHon .

OErEM EHEOFEM

[+T) IHM=MEHWTE S FCOF

5.4.3 B nyHKTe rnaBHOro MeHio «lpagympoBoYHbIe KO3 duum-
€HTbI» YCTaHOBUTb 3Ha4YeHue rpagympoBOYHOro KO3 @uUneHTa, Ko-
TOpOE AO/HKHO COOTBETCTBOBATL NMOAK/IIOYEHHOM KaMepe.

5.4.4 BKNOYNTb MOPO3UIIbHYHO KAaMePY B CETb U AIBOMHBIM HaXa-
Tvem kHorkm (M) 3anyCcTUTb NPOLECC perncTpaumn.

5.4.5 Mo 3aBeplIEHMM BPEMEHN PErUCTPaLMM SNEKTPOHHBIN
610K aBTOMaTUYeCKN 06paboTaeT pe3ynbTaTbl U3MEPEHUN, CAENAET
annpoKCUMaLUIo KpUBOM 06BbEMHBIX AedOpMaLnin 1 BbIMUCIUT KO3(-
(PULMEHTBI.

F O3 MOGETH .

kH 1.  abl=—1. B34E+EH
al=+1. BILE-83

M2 az=-5. 379E-BS

- a2=+d A81E-13

"M —rPaduK "+ -naran

" —ELEOF KaHana

F"—EIx0A
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TN KO3MDDULNEHTLI MOXXHO COXPaHUTb B MYHKT FNaBHOrO MEHO
«MaTtemMaTuyeckass MoAenb» Nog Hy>XHou mMeTkon M1, M2 wnu M3,

Ha)aB KHOIKY Mus AanbHENLLEM UCMOJIb30BaTb NMPU BbIYNCIIEHUN
06beMHbIX AedopMaLnin B UCMIbITAHUSAX C 6ETOHHbIMK 0bpa3LamMu.,

KpoMe Toro, ecnu cpasy nocsne UCrbITaHns KoO3OUUNEHTbI He
6bln 3anMcaHbl B 3NEKTPOHHbIN 610K Kak KO3 MdDULMEHTbI MaTEMa-
TMYECKON MOAENN, TO MX 3HAYEHMS TAKXKE MOXHO MOCMOTPETH B
NYHKTE rNaBHOro MeH «ApXmB».

5.4.6 lNpu paboTe ¢ ABYMS UK TpeMS U3MepUTENbHbIMU KaMe-
paMun, C OAHOBPEMEHHbLIM UCMbITAHWMEM ABYX UK Tpex obpa3uos be-
TOHa, PEKOMEHAYETCS UCMO/b30BaTb YTOYHEHHYID MaTeMaTUYECKYIO
MOZA€esb, YYMTbIBAIOLWYIO BNSIHWE AOMONHUTENbHBIX KaMep Ha Mpo-
Lecc oxnaxaeHus (yBenmyeHme MacCbl U YMEeHbLUEHME CKOpPOCTU
OX/1aXKAeHUS).

Mopaenb Ans 3Toro ciy4yas nosayyaroT Npu NpoBeaeHnn UcnbiTa-
HUS Ha MOPO30CTOMKOCTb AnddepeHUnanbHbIM METOAOM, C OAHO-
BPEMEHHbIM 3aMOpPaXXMBAHMEM CTaHAAPTHOro 1 6eTOHHbIX 06pa3LoB.

Huke npuBeaeHbl peKoMeHAyeMble 3HaYeHUs1 NapameTpoB 4/1s
NOJTy4EHUST MaTEMATUUYECKOM MOAENN nNpwu paboTe C ABYyMS M3Mepu-
TeNlbHbIMU KaMepaMmu.

MarFramMeTFL !

CTaHp . oEFa=el, 1
HETHE . KaHankl %%
LAaMTeAeH. ;4 H :
MNerFrHon .o

OEreM EHEOFEHM H3EH
[=+T) IHME=MEHHWTE S FCOF

5.4.7. Ana nonyyeHus ctabubHbIX pe3ynbLTaToB Npu nNposese-
HUM UCNbITaHUN TpebyeTca cobniogeHne HEKOTOPbLIX PEKOMEHAALNN:

- WCMONb30BaTb MOPO3USIbHYIO KaMepy MpOMbIWIEHHOro 06-
pa3la C MakCMManbHOW TEMMNEPATYPON OXNAaXKAEHUS HE Bbile MUHYC
24 °C;

- pasMelaTb U3MepuTesbHble KaMepbl M0 BO3MOXHOCTU B Of-
HOM M TOM e MeCTe MOPO3U/IbHON KaMepbl;

- ANSl YMEHbLUEHUS BNUSHUS KpaeBoro addekTa npu oxnaxae-
HUN HeOBXOAMMO CTaBUTb U3MepUTENbHbIE KaMepbl Ha PacCTOSIHUK
OT CTEHOK, KOHLUEHTpMPYS MX B6amke K LEeHTPY MOPO3WIbHOW Ka-
Mepbl;
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- MOJTYYNTb CEPUIO KPMBBLIX 06bEMHOIO Ae(POPMUPOBAHUSA CTaH-
aapTHoro obpasua (KoadduUMEHTbI MaTEMaTUYECKON MOAENN), CO-
OTBETCTBYHOLWMNX pa3/INYHbIM HayabHbIM TeMMNepaTypaM UCMbITAHUS;

- pu Bblbope KO3(IULUMEHTOB MaTEMATUYECKON MOAENWN NpU-
HMMaTb BO BHUMaHWE HayalbHYIO TeMNepaTypy, Npu Kotopoun 6bina
nony4vyeHa Mozgesb, AonyckaeTcs oTnmume go £ 2 °C.

5.5 NpoBegeHne ncnbiTaHUM

5.5.1 MNoarotoBuTb 6€TOHHbIE 06pa3ubl N N3MEpUTESIbHbIE Ka-
Mepbl COrnacHoO NyHKTy 5.2.

5.5.2 MMoaknounTe n3MepuTesibHble Kamepbl K 3/1eKTPOHHOMY
610Ky KOMMNeKca N NOMeCTUTb UX B MOPO3USIbHYIO KaMepy.

5.5.3. BonT B NyHKT rnaBHOro MeHio «lapaMeTpbl» 1 3aaatb
napamMeTpbl UCMbITAHUS.

a) PekomeHayeMble yCcTaHOBKM Npu paboTe C 04HON KaMepow.

MNarFramMeTFe:

CTaHa . oEFazel, M4
HETHE . KKaHanke
LAaTeneH. 4 H
MNerHon .o

OELEM ELEOFEH a0

[£+T) JHEMEHWMTE KX FCOF
6) PekomMeHayeMble yCTaHOBKM npu paboTe C ABYMS KaMepamu:
— ANna cnydaqd onpeaneneHud MOpOBOCTOﬁKOCTM ABYX H6EeTOHHbIX
obpa3uos;

MarameTFL:

CTaHp . oEFa=el, Mz
HETHE . KKaHane! 1+
LAaMTeAeH. ;4 H
Merron .

OErEeM EHIEOFEHM A43EH
[=+T) IHME=MeHHTE S FCOF

— AN cny4dasa nNpsambliX NCMNbITAHUMN.

MarFrameTFL:

CTaHa . oEFazel, 1
HETHE . KaHane! 1+
LAaMTEAEH. 24 H E.HNH
MerHon .o

OELEM EHIEOFEM

[=+Tl IH=MeHHTE S FCOF

ANNTENBHOCTb UCMbITAHUS MOXET ObITb YMEHbLUEHA, €CN TEM-
nepaTypa OKOH4YaHuUs oxnaxxaeHns MuHyc (18 £ 2) °C, gocturaetcs
Ha MOpPO3W/IbHOM 060pyaoOBaHMK NoTpebutens 3a 6onee KOPOTKWUIA
CPOK.
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5.5.4 BOWTM B MYHKT rN1aBHOrO MeH «BbeTOHHbIM obpaseu,
YCTQHOBUTb BUA UCMbITYEMOro 6eToHa (TSXXenbli, Nerkni unm 6eToH
LOOPOXXHbIX U @3POAPOMHbBIX MOKPbLITUI) 1 reoMeTputo 06pasuoB (Ky-
6uk c pebpom 70 1 100 MM, umnmnHap J70x70 Mm).

bonee To4yHble pa3mMepbl 06pa3LOB 4151 KOPPEKTUPOBKM pe3y/ib-
TaTOB MCMbITAHNUS MOXHO OyaeT BbiCTaBUTb B MporpaMmme CBSI3u
(MpwunoxeHne A) nocne 3KcrnepMMeHTa Npu COCTaBeHUM OTUETa.

5.5.5 B nyHKTe rnaBHOro MeHio «lpagympoBoYHbIE KO3 duUm-
€HTbl» YCTAHOBUTb 3HA4YeHWe rpagympoBOYHOro KoaduumneHTa, Ko-
TOpOE A0/MKHO COOTBETCTBOBATb MOAKIHOYEHHOW KaMepe.

5.5.6 BKNOUYNTL MOPO3UNbHYHO KAaMePY B CETb U IBOMHBIM HaXa-
Tnem kHonkm (MD 3anyCTUTb NMPOLECC perncTpaumm.

B npouecce naMepeHus MOXHO CneauTb 3a TeKyWwMMU [aH-
HbIMKM, NOCTYNAKLWNUMKN C AATUYNKOB, Ha IKpaHe 3N1eKTPOHHOro 610Kka
KOoMMekca. HaBuraums B pexxmMme namMepeHus onvcaHa B nyHkTe 3.6.

5.5.7 10 OKOHYaHMKM UCMIbLITAHUS 3NTEKTPOHHBIN 610K aBTOMaTH-
yeckn obpaboTaeT pesynbTaTbl M3MEPEHWIN, BbIYNCAUT OTHOCUTESb-
HY0 06beMHylo aedpopmaunto 6eToHHOro obpasua B KaXkloM KaHane
N onpeaenuT Mapky 6eToHa No MOPO30CTOMKOCTM.

EeTOHHER OEFazeLl

kH 2. aW=3. EBEE Ed
=3 MESE-f4

Mz F=1c8

"M —rradKK . "+ -Nara
J " —ELHEOF KaHana

Bce gaHHble MOXHO COXpaHWUTb B MaMATW KOMMJeKca Ass no-
criegylolwen nepegayn Ha KOMMbloTep, C uenbto 6onee aeTanbHOro
N3y4YeHUs, KOPPEKTMPOBKN, COCTaB/IEHUS OTYETa U pacrneyaTKu.

5.5.8 [Ina noBbiWeHNa HaAOQeXHOCTU pe3ysibTaTOB WUCMbITaHUS
pekoMeHayeTcs obs3aTenbHas KoMrbioTepHas 06paboTka AaHHbIX, C
LieSTbl0 UCK/TIOYEHNS BO3MOXKHbIX MOrpeLIHOCTEN anropuTMa BblUumC-
NTeHNs1 aN1eKTPOHHOro 6noka.

5.6 3aBeplueHMe UCnbiTaHnNA

5.6.1 MNMocne okoH4YaHUs 06paboTKM pe3yNNbTaToOB 3NEKTPOHHBIN
610K BbIK/IIOUMTb M OTCOEANHUTL OT Kabensl.

5.6.2 OTKNOYNTb MOPO3W/IbHYIO KaMepy OT MUTaloOWEN CETU U
AOCTaTb U3MepUTENbHYIO Kamepy (Kamepbl).
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5.6.3 OTKpyTUTb NPOBKY M, HAKNIOHMB KaMepy, CNINTb YacTb Ke-
pOCVHa B EMKOCTb.

5.6.4 OTKpYTUTb NPWXUMHOM 6ONT, CHATb KPbIWKY U NpU Mo-
MOLLM KpIoYvKa focTaTb obpaseu,.

5.6.5 CnnTb oCcTaTkm KepoCMHa U NpoTepeTb Kamepy. KepocuH
MO>XHO MCMOJIb30BaTb MNpU ClIeayoLWnxX NCNbITaHNSIX.

5.7 BbiBOA pe3ysibTaTOB Ha KOMMNbIOTEP

DNEKTPOHHbLIA 60K KOMMNJIeKCa OCHalWleH cTaHaapTHbiM USB-
pasbeMOM /151 CBA3M C KOMMbOTEepoM. OnmcaHne nporpaMMel U pa-
60Ta C Hen u3noxeHsbl B MNpunoxeHuu 1.

6 METOAANKA NMOBEPKMU

6.1 [loBepka KOMMEKCa BbLINOSIHAETCA opraHamu [ocyaap-
CTBEHHOW METPOJIOrMYECKOM CITYXObl MM APYrUMU YMOSIHOMOYEH-
HbIMM Ha TO OpraHamMu U opraHums3aumsamy, UMerLMMKM NpaBo Mo-
Bepku. Mpn ncnonb3oBaHmMn B chepax U 0b6nacTsax NpuMeHeHus, He
nognexatumx rocyaapCrtBeHHOMY METPOJSIOrMYECKOMY KOHTPOSIO WU
HaA30pYy, AONYCKAeTCs KanmbpoBka KOMMIEKCa.

6.2 MeXXnoBepoYHbIN MHTEPBAN COCTABNSET 2 roaa.

6.3 Onepauuu n cpeacrea NOBEPKH

6.3.1 Mpu NnpoBeaeHMM NEPBUYHON N NEPUOANYECKON MOBEPKMU
AOSHKHbI 6bITb BbIMOSIHEHBI ONepaLmK, ykasaHHble B Tabnuue 3.

Tabnvua 3 — Onepaunn noBepku

Ob6s3aTenbHOCTb
HanMEHOBaHME Homep | npoBeaeHns onepaunm
onepaLwii NyHKTa Npwn noBepke
MT1 nepBuYy- | Nepuoan-
HOW 4ecKou
1 BHeLWHW 0CMOTP 6.5.1 Na [a
2 OnpoboBaHue 6.5.2 [a [a
3 OnpeneneHne 0CHOBHOM
abCcontoTHOM NOrpeLLIHOCTH 6.53 Na Ma
n3MepeHnss 06beMHbIX ae-
dopmaLmm
4 lNoaTBepXaeHne CoOoTBET-
creus MO 6.5.4 Aa Aa
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6.3.2 lNpu npoBeaeHUM MOBEPKN AOSMKHbI MPUMEHATLCA Cpea-
CTBa NOBEPKU, YKa3aHHble B Tabnuue 4.

Tabnuua 4 — Cpeacrea noBepku

N2 nyHkTa HanMeHOBaHWe CpeAcTBa U3MEPEHUA, HOMEpP
METOAMKM | HOPMATUBHO-TEXHWYECKOW [OKYMEHTaUMK, MET-
NOBEPKM pPONIOrnMyecKmne N TeXxHNYeCKMe XapakTepucTmKu
6.53 [pagynpoBaHHasa nunetka 2-1-2-5 FOCT 29228,
LeHa genennsa 0,05 cm3

6.3.3 Bce cpeacrtea NoBepKM AO/MKHbI ObITb NOBEPEHbI B YCTa-
HOBJIEHHOM MOpSAKe.

JlonyckaeTca npuMeHeHne Apyrux CpeacTs nosepku, obecrneyu-
BAOLMNX BbIMOSIHEHNE N3MEPEHUIN C TpebyeMon TOYHOCTLIO.

6.4 YcnoBusa noBepku
MNpu nNpoBeaeHMn NOBEPKM AOMKHbI cObnoaaTbCs cneaytowme

YC/0BUS:
- TeMnepaTypa OKPY>KaloLLEN Cpeabl (20 £ 5) °C;
- OTHOCUTENbHAs BNAXHOCTb BO34yXa oT 30 go 80 %;
- aTMOC(epHoe AaBrieHne oT 84 o 106 klla;
- HanpshxeHne NuTaHus anekTpoHHoro 6noka (3,7 £ 0,5) B;
- HanpshkeHne CeTu NUTaHus (220 £ 22) B

c yactotom (50 = 0,2) u;
6.5 NpoBeaeHne NoBEepPKM

6.5.1 BHeLWwHnM ocMOTp

MNpn NpoBeAeHMN BHELLHErO OCMOTPa YCTaHaBNMBAOT COOTBET-
CTBME MOBEPSIEMOro KOMMJIEKCa CeayoLMM TpeboBaHUSM:

- KOMMMNEKTHOCTb — cornacHo nyHkTty 10.1 HacTosLwiero pyko-
BOACTBA MO 3KCrlyaTauuu;

- COXPaHHOCTb MNJIOM6;

- Ha/IM4YMe MapKNPOBKMU;

- OTCYTCTBUE SABHbIX MEXQHUYECKUX NMOBPEXAEHNA KOMIIEKCA U
€ro COCTaBHbIX YacTen;

- NpaBUNbHOE (PYHKLNOHNPOBAHMNE KNaBuaTypbl;

- BCE pa3beMbl, KNeMMbl U Kabenn He AOMKHbI UMETH MOBpe-
XXAEHUN U AOMKHbI OblTb YNCTBIMMU.

MNpn HannuMn pedeKToB NMOBEPSEMbIN KOMIMIEKC BpaKkyeTcs U
NOANIEXUT PEMOHTY.
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6.5.2 OnpoboBaHne

MNpu nposeaeHnn onpoboBaHus He0bX0AMMO MPOBEPUTL MOA-
KNIOYEHNE U3MEPUTENIbHOW KaMepbl K 3/IEKTPOHHOMY O/10KYy KOM-
NnneKca B COOTBETCTBME C KaHanaMm U3MepeHus.

1) Ana npoBepku KaHana naMmepeHnsa N1, nogkIounTb n3Me-
pUTENBbHYIO KaMepy K 3/IEKTPOHHOMY 610Ky LUTATHbIM COeANHUTENb-
HbIM Kabenem yepe3 pa3beEM ¢ MapkmpoBkon K.

2) BKkIOYMTb 3NEKTPOHHBLIM 650K, BOUTM B MYHKT 1aBHOIO
MeHI0 «[lapaMeTpbl» U YCTaHOBUTb Crieayrowme 3Ha4YeHns napameT-
POB U3MEpEHUS:

JTanoH — 1

AKTMBHbIE KaHanbl — 1.

3) W3 rnaBHOr0O MEH, HaXaB KHOMKY @, BONTU B PEXUM
npeaBapuUTesIbHOro U3MepeHus. Ha nHamkaTope AOMKHA MOSIBUTLCS
MHPOpPMaLMs O TEKYLLEM MOMOXKEHUU AaTymKa nepemelteHns (06b-
éMa) 1 TeMnepaType Kopryca U3MepUTeNbHOMW KaMepbl.

4) Ha HMXHEM KPOHLITEMHE KaMepbl COOCHO HanpaBstoLEen
wnunbke (CMnb@OoHY) 3aKpenuTb YCTPOMUCTBO JIMHEMHOIO NepeMeLLe-
HWSi, MUKPOMETPUYECKMA BUHT KOTOPOro AO/MKEH HAXOAUTLCA B
KPaHEM HMXXHEM MOJIOXKEHUN,

5) Mpun NoMowM BMHTOBOrO MeXaHW3Ma, ABWUrasl Harnpasnsio-
LLYIO LINWUABbKY CUNb@OHA, N3MEHUTb MOMIOXKEHME AaTyuKa nepeme-
weHus (obbema), n ybeanTbCs B TOM, YTO MoKasaHWs obbema Ha
3KpaHe 3M1eKTPOHHOro 6,10ka N3MEHUIUCH.

6) MNpn HanNMUMM B KOMMNNIEKTE KOMMNAEeKCca AONONHUTENbHbIX 13-
MepuUTENbHbIX KaMep NpoBecTu npoueaypsl 1-5 Ans npoBepku KaHa-
noB naMepeHnsa N21, N92 n N23 Ha KOMMIEKTHbIX Kamepax.

KoMnnekc cuyMTaeTcs BblAEpXXaBLUMM WUCMbITAHUS, eCcnn  BO
BpeMs NPOBEPKN KaHAIOB U3MEPEHUS Ha SKpaHe U3MEHSIOTCS NoKa-
3aHUA 06beMHbIX aedopMaumm U OTCYTCTBYET cooblieHne 06
owmnbke — «OLUMBKA NOAKTHOHEHUSA».

6.5.3 OnpeneneHne oCHOBHOW abCONMOTHOW MOrpPELIHOCTU U3-
MepeHust 06bEMHBIX AedopMaumii NpOBOAAT CneayowmM obpasom:

NMoMecTUTb B U3MEPUTENBHYIO KaMepy CTaHAapTHbIV 0bpa3el u
3amMoIHUTb KaMepy paboyen XNAKOCTbHO.

32



FepMETMYHO 3aKpbiTb KaMepy KPbILWKOW, yAanuTb BO3AYyX U Ha
3a/IMBHOM NaTpyboK HaBEPHYTb Yepe3 NepexoaHyto BTY/IKY rpaayu-
pOBaHHY0 nuneTtky 2-1-2-5 no FOCT 29228 c ueHon aenexms 0,05
cm3,

Ha HWXHEM KpOHLITEMHE KaMepbl COOCHO HarpaBsOLLEN
wnunbke (CMnb@OoHY) 3aKpenuTb YCTPOMUCTBO JIMHEMHOIO NepeMelLLe-
HWS, BUHT KOTOPOro AO/HKEH HAaXOANTbCA B KPAMHEM HUMXKHEM MOJO-
XKEHUMN.

MoaKMouYNTb 3MEPUTENBHYIO KaMepy K 3/1IEKTPOHHOMY 610Ky B
COOTBETCTBUN C HOMEPOM KaHasia N3MepEHUS.

MepeBecTn 3NEKTPOHHbIN 650K B pEXUM NMpeaBapUTENbHOIO U3-

MEpPEeHUs, HaXKaB KHOIKY ),

MnaBHbIM BpalLEHNMEM BMHTA YCTPOMCTBA JIMHEWHOIO nepeme-
LeHMsa NpuaaTb cnnbOHY BEPTMKANbHOE NepeMeLLeHne Ao nosene-
HWS B rPaJlypOBaHHOM MUMETKE HEKOTOPOro obbeMa pabouen xua-
KOCTM M COBMELLEHMS MeHMCKa paboyen XMAKOCTM C UuenbiM aene-
HWEM LLKanbl nwneTK&gcxonHaﬂ OTMETKa - TOYKa OTCYETA).

Ha)xaB KHOMKy , OBHYNUTb MOKa3aHWs — Ha4vasibHas TOuYKa
NPOBEPKMW.

Onpenenntb OCHOBHYIO abCO/IOTHYIO MOrpeLLlHOCTb B NATU TOY-
Kax AvanasoHa u3MeHeHusa obvema: 0,5 cm3, 1,5 cm3, 2,5 cM3, 3,5
cm3, 4,5 cm3,

[pagyvpoBaHHOM MUMNETKOM OCYLLECTBUTb MSATU CTYMEHYaTbIN
KOHTPOJIb BbITECHAEMOro 06beMa XNAKOCTU B KaXXA0W KOHTPOJIbHOM
TOo4Yke. [Ans 3Toro oxatb CUIbOH U3MEPUTENBHOM KaMepbl C MOMO-
b0 YCTPONCTBA JIMHEMHOrO NepeMeLleHmnst NsATb pa3 C U3MEHEHMEM
obbeMa Ha Wkane nunetkn Ha 0,5 cM3, n ganee yetblipe pa3a Ha 1,0
cm3,

3amKcMpoBaTb MO MOKA3aHUAM 3/1IEKTPOHHOro 6n0Ka Benu-
YMHY 06beEMa B KaXkAoW U3 MATU TOYEK KOHTPONs obbema.

MnaBHbIM BpaLlEHWEM BUHTA Ha YCTPOWCTBE JIMHEMHOrO nepe-
MeLleHNs1 BEPHYTb CUJTIb(POH B UCXOAHYKO TOUKY OTCYeTa M 4vepe3 5
MWHYT BHOBb 3aUKCMpPOBaTb MO 3NEKTPOHHOMY OMOKY BENMUYUHY
obbemMa B NATM TOUKaxX Auarnas3oHa KOHTponmpyeMoro obbema.

Onepauuto KOHTpons BennunHbl o6bemMa B NPONUCaHHOM Auna-
Nna3oHe NpoBecTn Tpu pasa.

Boluncnutb cpegHee apudMeTndeckoe 3HayeHue BeUYMHbI
o6beMa B KaxkaoM TOUKE KOHTPOIS No dopmyre:
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I/L-:%ZV (5)

U BbIYUCNUTL 3HAYEHWE abCOMIOTHON MOrpeHOCTU B KaXXaoM
TOUKe KOHTPOAS Mo cneaytollen gpopmyne:

A=V =Vig (6)

roe Vi — nokasaHus 3NeKTPOHHOro 6510ka B TOYKE KOHTPONS,
mn (cMm3);

Vin— 3HayeHue obbema B Toudkax koHTpons: 0,5; 1,5; 2,5 ;
3,5; 4,5 mn (cM3).

OcHoBHas abconoTHas NOrpeLwHOCTb KOMMJIEKCa onpeaensercs
KaK cpeaHee apnMeTMYECKOe 3Ha4YeHNe abCoMOTHBIX NMOrpeLHOCTEN
Ai B KaXXaA0W TOYKE KOHTPONS:

5
1
A= Ez A, (7)
1

M He AO/MKHA NPEBbILLATh 3HAYEHUS, YKa3aHHoro B n.2.1.

MpK HaNU4YMKN B KOMMJIEKTE KOMMJIEKCA AOMOSHUTENbHbIX U3Me-
PUTENbHbIX KaMep MOBTOPUTb Mpoueaypy OnpeaeneHns OCHOBHOW
abCoNOTHOM MOrpeLHOCTM A15 KaXXAoM KaMepbl KOMMneKca.

6.5.4 MNoaTBepXxaeHne COOTBETCTBUSA NporpaMMHOro obecneve-
HUS

[poBepKy COOTBETCTBMUS NporpaMMHoOro obecneyenus (aanee —
O) npoBoAUTbL CneayoWwmm 0bpasomMm.

BKNHOUNTb 3NEKTPOHHBIN 610K KOMMekca. Haxoasicb B rNaBHOM
MEHI0, KHoMKon «F» BonTn B MeHio «O npmubope». Ha aucnnee no-
ABUTCS KpaTKasi MHopMaLus 0 NpeanpusaTun-u3rotoButTene U naeH-
TUPUKALUMOHHBIN HOMEpP BEepcuM MNporpaMMHoOro obecnevyeHust —
12.07.2012.

HaxaTb KHOMKy «M». Ha gucnnee nosiBUTCA uMHPOpMaums O
UMPPOBOM UAeHTUUKATOPEe nporpaMmHoro obecnevyeHust (KOH-
TPONbHON CYMME UCMOJTHAEMOro Koaa) - 593E, noaTeepxkaatoLlas co-
OTBETCTBME NPOrpaMMHOro obecrneyeHus.
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6.6 OcpopmMmneHue pe3ysibTaToOB NMNOBEPKU

6.6.1 Pe3ynbTaTbl NOBEpPKM OMDOPMASAIOT BblAayen CBUAETENb-
CTBa YCTAHOBMIEHHOWN (DOPMbI.

6.6.2 Komnnekcol, He yaoBneTeopstowme TpeboBaHNAM HACTo-
ALLEN METOANKM, K BbIMYCKY U MPUMEHEHMIO HE AOMYCKaloT. Ha HUX
BblAAETCH U3BELLEHNE O HENPUIOAHOCTU C YKa3aHMEM NPUYNH.

7 TEXHUYECKOE OBCJTY>)XUBAHUE U SKCINNYATAUMUA

7.1 MNMpodnnakTMyeckn yxon U KOHTPOJIbHbIE MPOBEPKU KOM-
njekca npousBoAdATCA NMUaMK, HEernocpenCcTBEHHO 3KCMIyaTUpylo-
LLUIMMKM KOMMJIEKC.

7.2 KoMnnekc HeobxoanuMo coaepXxaTb B YMCTOTe, nepuoanye-
CKM NPOTMpaTb €ro OT MbIIN CyXOM 1 Yynucton naHenblo, obeperatb
OT YAapoB.

7.3 YTnnusauus ncrnonb30BaHHOro KepoCnHa A0KHa Npon3Bo-
ANTBbCS B COOTBETCTBUW C TpeboBaHUSIMU MO YTUAM3aALUMWN roproYe-
CMa304HbIX MaTepuanos.

7.4 Mpun 06Ccny>KMBaHMK 3anpeLwaeTcs BCKPbIBaTb 3N1EKTPOHHbIN
610K 1 CHUMaTb KOXXYX M3MEPUTENbHOM Kamepbl. B MpoTMBHOM cny-
Yyae npeKkpallaeTcs AENCTBNE rapaHTUNHbBIX 0683aTEeNbCTB.

7.5 Npv nepBoM BKJTOYEHMN 3N1EKTPOHHOIO 6/10Ka, @ TakXKe npu
NOSIB/IEHMM Ha Aucnsee MHgopMaumm o paspsae batapen unm npu
OTCYTCTBUM peakummn 6n1oKa Ha BK/IOYEHWE, HeobxoanMo 3apaauTb
aKKyMynaTop. [na 3Toro noakIounTb 3NEKTPOHHBLIM 610K K 3apsa-
HOMYy YCTPOMCTBY C noMollbto Kabens USB. MNoakniounTb 3apsiaHoe
YCTPOMWCTBO K CETU HanpshxeHnem 220 B nubo noakntountb kabenem
USB k paboTatoemMy KoMnboTepy.

7.6 MNpu npoBeaeHUN ANUTENbHBIX UCMLITAHUA NMUTAHUE KOM-
NieKca peEKOMEHAYETCS OCYLLECTBNATb OT 3apsAHOr0 YCTPONCTBA.

7.7 Ecnn B npouecce paboTbl 3/1eKTPOHHBIN 610K NepecTaeT pe-
arMpoBaTb Ha HaXxaTue KHOMOK, HeobXOAMMO HaXaTb KHOIKY Bbl-
KtoueHns 6noka. bnok AomKeH BbIKIOYUTBLCS He bonee, YyeM Yepe3
10 cekyHA.

7.8 Tpu BCcex BMAax HeucnpaBHOCTEW HeEObXoaMMO C noapob-
HbIM OMMCaHNEM 0COBEHHOCTEN MX NMposiBNEeHNs 06paTUTLCA K U3ro-
TOBUTENIO 3@ KOHCYNbTaumen. OTrnpaBka KOMMEKCa B rapaHTUMHbIN
PEMOHT AO/HKHA NPOM3BOAUTLCS C aKTOM O NPETEH3USIX K ero paboTe.
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7.9 KoMnnekc ABNSeTcst CI0XHbIM TEXHUYECKMUM U3AEeNTUEM N He
NOANEXUT CAMOCTOSATENbHOMY peMOHTY. lNpu BCcex Buaax Hencnpas-
HOCTEN HeobxoaMMo C noAapoOHbIM OMMCaHMEM OCOBEHHOCTEN WX
NposiBNEHNs 06paTUTLCA K M3rOTOBUTENIO 3@ KOHCYbTaUMEN.

OTtnpaBka nNpubopa B rapaHTUNHBLIN PEMOHT AO/MKHA NMPOU3BO-
OMTbCS C aKTOM O MpEeTeH3usIX K ero paborte.

8 MAPKUPOBKA U NJIOMBUPOBAHME

8.1 MapkupoBka KOMMeKca COAEePXMT:

- TOBAPHbIM 3HAK NPeanpusiTUS - N3roTOBUTENS;

- 3HaK YTBeEpPXXAEHNS TnNa (TONbKO 3/1EKTPOHHBIN 6/10K);

- 0603HauYeHmne KoMnoHeHTa komnnekca BETOH-®POCT;

- CEPUMNHbIA HOMEp KOMMOHEHTA KoMmmniekca (KpoMe coeamHu-
TenbHOro 6510Ka);

- AaTy BbINycka (TO/IbKO 3NEKTPOHHLIN 6/10K);

- 3HA4YeHue rpagynpoBoYHOro koadduumeHTta Krp (TONbKO U3-
MepuTesnbHas KaMepa).

8.2 Ha komnnekc, npowealmni NpuemMo-caaTouHble UCMbITAHNS,
cTaButcs nnomba. MNMnomMba HAHOCUTCS Ha BUHT KpenneHus Kopnyca
B 6aTapenHOM oTCceKke 3/1eKTPOHHOro 61oKa.

9 NPABWUJIA TPAHCINTOPTUPOBAHNA U XPAHEHUA

9.1 TpaHcnopTnpoBaHMe KOMMMEKCOB AO/HKHO MPOBOAUTLCA B
YyNakoBaHHOM BuMAe N06bIM KpbITbIM BUAOM TpaHCnopTa (aBMaTpaHC-
NMOPTOM - B OTan/IMBaeMbIX repMETU3MPOBAHHbLIX OTCEKaX) B COOTBET-
CTBMM C NPaBWIaMMN NEPEBO30K IPy30B, AEWCTBYIOLLMMN Ha AAHHOM
BMAe TpaHCnopTa.

9.2 PaccTtaHOBKa U KpensieHne ALWMKOB C KOMMNekcaMn B TPaHc-
MOPTHbIX CPeAcTBaxX AO/MKHbI UCKIOYaTb BO3MOXKHOCTb X CMELLEeHUS
W yaapos Apyr O Apyra.

9.3 Tlorpy304Ho-pa3rpy3o4Hble paboTbl AO/MKHbI OCYLLECTB-
NATbCS B COOTBETCTBMM C TPAHCMOPTHOM MapkupoBkon no MOCT
14192.

9.4 TeMnepaTypHble YyCNOBUA TPaHCMOPTUPOBaHUSA KOMIJIeKCa
oT MuHyc 25 °C pgo nntoc 50 °C,

9.5 YnakoBaHHbIe KOMMIEKChl A0/DKHbI XpaHUTBLCA B YCNOBUAX 1
ana rpynnsl J1 FOCT 15150.
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10 TAPAHTUWHBIE OBA3ATEJ/IbCTBA

10.1 lNpepnpuaTve-n3rotoBuUTENb rAPAHTUPYET COOTBETCTBUE
BbIMYCKAEMbIX KOMMIEKCOB TPEOOBAHNSAM TEXHUYECKUX YCNOBUN. [a-
PaHTUWHbBIA CPOK — 18 MecsLa ¢ MOMEeHTa NpoAaXXM KOMMJIeKca.

10.2 Mpeanpusatne-n3rotoeuTenb 06s3yeTcsl B TeYeHue rapaH-
TUMHOIO Cpoka 6e3B03Me34HO NPOM3BOAWUTb PEMOHT KOMMOHEHTOB
KOMIMNEeKCa, eCNn OHWU BbINAYT U3 CTPOS.

10.3 lMapaHTUMHOE 06CTYy)XMBaHME OCYLLECTBNSETCA B MeCTe
HaxoXAaeHns npeanpuaTua-usrotosmtend. Cpok rapaHTUmM Ha usge-
/e yBelIMYNBaEeTCH Ha BPeEMS ero HaXOXXAEHUS B PEMOHTE.

KoMnnekc npeabaBnsercs B rapaHTUMHBIM PEMOHT B Crieayto-
LEen KoMnnekTaumm: 650K 3NEKTPOHHbLIM B 4yexne, 650K coeanHu-
TENbHbIN, KaMepa W3MepuTeNnbHas, o0bpa3elu  CTaHOAPTHbIN
100x100%x100 MM, kabenb coeanHUTENbHbIN, PYKOBOACTBO MO 3KC-
nnyataumun, Kopp nnu cymka, AONOSHUTENbHAs N3MepuTesibHas Ka-
Mepa (Mpyn Hanuuumn), TPaHCMOPTHas YnakoBKa, obecneyvBatoLlas
COXPAHHOCTb M HaAIeXxallyro TPaHCNOPTUPOBKY 060pyaA0BaHWS.

& I BHumaHue! O6opyaoBaHne Ans rapaHTUMHOMO pe-
MOHTa AO/KHO 6blTb NPeaoCTaBNeHO B YUNCTOM BUAE.

10.4 Cpok npoBeAeHNst pEMOHTHbIX paboT - 30 paboumnx aHemn c
MOMEHTa MNoJly4YeHUs KOMMOHEHTOB KOMIiekca npeanpuaTMemM-um3ro-
TOBUTESIEM.

10.5 Cpok 3ameHbl komnnekca - 30 paboumx AHEW C MOMEHTa
NoJlyYeHUs KOMIeKca npeanpusaTMeM-u3roToBUTeNeM npu Haamumm
CyLLEeCTBEHHOro HeaoCTaTKa.

10.6 HegononyyeHHas B CBSA3X C HEMCNPABHOCTbIO MpubbINb,
TPpaHCMNOPTHbIE PacxoAbl, @ TaKXKe KOCBEHHbIe pacxoAbl U YObITKN He
noasieXxxat BO3MELLEHUIO.

10.7 NapaHTUA He pacnpoCTpaHAETCs Ha:

- NINTUEBbBIA aKKyMYATOp;

- BbICTpOM3HALLMBAIOLWMECS 3an4acTh U KoMnnekTyowue (co-
eaAnHUTENbHble Kabenn, pasbémsbl U T.M.);

- pacxoaHble MaTepuanbl (KapTbl NAMATA U T.1.).

10.8 MapaHTuiHbIE 0653aTeNbLCTBA TEPAIOT CUMTY, ECNN:

- HapyLueHbl 3aBoAcKne nsoMbbl;

- KOMIMOHEHTbI KOMI/IeKCa noABeprasancb CUSbHbIM MexaHu4ye-
CKUM, TEMMIOBbIM UM aTMOCHEPHLIM BO3AEUCTBUSIM;

- NU30EeN1S BbILWIN U3 CTPOS M3-3a NoNagaHuUs BHYTPb NOCTOPOH-
HUX NPEAMETOB, XWAKOCTEN, arPeCCUBHbIX CPeA;
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- Ha u3genuax yaaneH, CTepT, He YMTaeTCa WM U3MEHEH ce-
PUMHBIN HOMEP.

10.9 MapaHTUNHbINA PEMOHT U OpraHn3aLmIo NeEpMoOANYECKON Mo-
Bepkn ocywectensger OO0 HIMM «UHTepnpubop»: 454080, Yens-
6uHCK, a/a 12771, 6ecnnaTtHble 3B0HKKM nNo Poccnn 8-800-775-05-50,
Ten. (351) 729-88-85.

11 YTUWJIN3ALUUA

CneuuanbHbIX Mep ANs YTUNIM3aLumMm MmaTepuanoB U KOMIIEKTY-
IOLMX 3N1EMEHTOB, BXOAALMX B COCTaB KOMMOHEHTOB KOMMJIEKC],
KpPOME aKKYMY/SITOPOB, HE TPeBYeTCs, Tak KaK OTCYTCTBYIOT Bellle-
CTBa, NPEeACTABASIOWME OMACHOCTb AN XU3HU, 3[40POBbSA NOAEN U
OKpY>KatoLleln cpeabl Mocie OKOHYaHUS CpoKa CNyXObl. AKKyMyns-
TOPbI YTUIU3UPYIOTCA B YCTAHOBNEHHOM MOPSIAKE.

12 HOPMATUBHbDIE CCbIJIKHN

B HacTosweM P32 ncnonb3oBaHbl CCbIJIKWM Ha Creaylowne CTaH-
AapThl:

OCT 12.2.007.0-75 Wspenunsa anekTpoTexHuyeckne. Obwme
TpeboBaHust 6€30NacHOCTH.

FOCT 10060.0-95 beToHbl. MeToabl onpeaeneHns MOpo30CTOM-
KocTu. ObLume TpeboBaHus

FOCT 10060.3-95 beToHbl. ANNaTOMETPUUYECKMN METOA YCKO-
PEHHOro onpeaeneHns Mopo30CTomMKocTh (C nameHeHnem NO1).

OCT 14192-96 MapknpoBka rpy3os.

FOCT 15150-69 MawwumHbl, npubopbl 1 Apyrue TEXHUYECKne n3-
aenvs. icnonHeHms ans pasnnyHbiX KIMMaTUYeCcKUx panoHoB. Ka-
Teropun, ycrioBus 3KCrislyataunm, XpaHeHUs U TPAHCMOPTMPOBAHUS
B 4aCTM BO3AENCTBMS KIMMATUUECKMX (DaKTOpPOB BHELLHEW Cpeabl.

OCT 28570-2019 betoHbl. MeToabl onpeaeneHns npoYHOCTU
no obpa3uaM, 0TobpaHHbIM U3 KOHCTPYKLINN.

FOCT P 52931-2008 lNMpnbopbl KOHTPONS U perynMpoBaHns Tex-
HOI0rM4eckmnx npoueccos. ObLmne TeXHNYecKme ycnoBusl.
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13 KOMIMJIEKTHOCTDb
13.1 OCHOBHast KOMIJIEKTHOCTb

BNOK 31EKTPOHHbIN LUT.

Bnok coeauHUTENbHBIN, LWT.

KaMepa n3MeputenbHag, WT.

O6pa3ey ctaHaapTHbIM 100x100x100 MM, WIT

Kabenb coeiMHUTENbHbIN, WT

Kptoyok, WT.

LLInpuy, cneumanbHbii 20 MA, WT.

3apsgHoe ycrtpouctBo USB (1A), wr.

PyKoBOACTBO MO 3KCn/yaTauumn, LWT.

Mporpamma cesasu c MK (USB-dnew), wr.

Kabenb USB ans cBsa3u ¢ KOMMNbIOTEPOM, LUT.

Yexon, wrT.

l_;el—*l—‘l—*l—*l—'-l—*l—'-l—*l—‘l—*l—'-l—*

Kodop, wir.

Cywmka, Wwr. 1%

13.2 [lonosiHuTEeNbHbIE KOMMJIEKTYouwme*

N3MeputenbHaa kamepa, LT.

Kabenb coeAUHUTENbHbIN, LLUT.

CranaapTHbIN 0bpa3sel, ¢ kepHoM @70x70MM, LWT.

Bknagbiwm gna obpasua 70x70x70MM, WwT

O6pa3ey ctaHaapTHbIM 100x100x100 MM, WT.

* - M0 3aKasy
** - OTCYTCTBYET MpWu 3aKase nsMeputens B kodpe
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NMPUJTOXXEHUE A
NMporpaMMa CBSi3un KOMIJIEKCa
BETOH-®POCT c KOMNbIOTEPOM

BBegeHue

MporpamMMa npeaHa3Ha4yeHa A1 nepeHoca pe3ynbTaToB U3Me-
PEHUA B KOMMbIOTEP, UX COXPAHEHUS!, MPOCMOTPaA, aHanm3a MU Kop-
PEKTUPOBKM, @ TAK)XXE COCTAB/IEHNS U NMeYaTn OTUYETa MO BbIOpaHHbLIM
pe3ynbTataM B Buae Tabnuuy u rpadmkoB. CBSI3b 3MEKTPOHHOMO
6/710ka KOMMJIeKCa C KOMMbIOTEPOM OCYLUECTBMSIETCA MO CTaHAApT-
HoMy USB-uHTepdency.

MuHuMManbHO HeobxoauMmblie TpebOoBaHMUS K KOMMbIO-
TEepy

OnepauunoHHasa cuctema Windows XP/ 7/ 8/ 10 (32- wnin 64-
pa3psiaHas).
Hannune USB-uHTepdeinca.

NHcTannsaums nporpamMmoil

[Ana vHCTannsauumM nporpamMmmbl HA KOMMNbIOTEP HY>XXHO BCTaBUTb
USB-dnew-HakonuTtenb «MHTepnprnbop» B KOMMNbIOTEP, HANTU Nanky
«[lporpammMa cBa3n C [1K», OTKpbITb M 3anyCcTUTb NporpaMmMy
bfrost_1.exe. JO/mKHO NOSIBUTLCS ANANIOrOBOE OKHO MpuUrnalleHns B
nporpaMMy UHCTAIALNMN.

=11

Bac npuBercTeyeT Mactep
yvcTaHoBKW CONCRETE-Frost-1.0

Mporpararaa yeraHosWt COMCRETE -Frost-1.0 Ha Baw
KOMMBHTER.

PEKDMEI—UJ.':IE-‘TCH SAKPbTE BCE NPOYHE NPMNOHEHWA NEpEL
TEr, KAk NpogdonHiTe.

Hasraure «Jlanees, yTotel NpOLONKKTE, MM 0TMEHa:,
YTOAEI BRIETH M3 NPOrparikl YCTaHOBHM,

Danee » I OTreHa
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[Nocne HaxaTms Ha KHOMKKM «/[lanee» MNOsSIBUTCSH OKHO Bblbopa
NyTW YCTaHOBKWM nporpammbl — no ymondaHumio C:\ Program Files\
Interpribor\ BETON-Frost-1.0.

]inzl ¥cranHoeka — CONCRETE-Frosk-1.0

BrGop Nanku YycraHoBEH
B kakym nanky Bel womure yeranoswte COMCRETE-Frost-1.07

._.J [paorparra yeradoswt COMCRETE-Frozt-1.0 & crsgumow o nanky.

Hasraure «flanses. yrofsl npononuTe. Ecad Bel x0THTe BRIGpATE APYryo Nanky,
HamuTe «l6z0ps.

C:“Pragram Files\ nterpribors COMCRE TE -Frost-1.0 Dézop... |

TpefiyeTca Kak. tMuHMRYr 5.5 MA cenfogHoro AMCKOBOro NPOCTRaHCTES.

Huzsian
< Hazan I Hanee » I OTreHa |

Mpwn >XenaHun nonb3oBaTeNb MOXET BblbpaTh Ntobon Apyron
NyTb, HaXaB Ha KHOMkKy «0630p» W©W BOCMOJIb30BABLUNCH
CTaHAAPTHbLIM AManioroBblM OKHOM BbibOpa KaTanora.

[Ans npoAo/mKeHns YCTaHOBKM HeobxoAuMO elle pa3 HaxaTb
KHOMKY «[danee». MNosiBUTCA OKHO Bblibopa pa3MeLleHnst NporpamMmsl
B MeHto «[lyck\ MNporpammbl» OC Windows.

]i.,zl ¥r{T1aHoBKa — CONCRETE-Frost-1.0

Bwtepure nanky 6 menio <lycka>
["aE Nporpatdkia YoTAHOBEM A0M#HA COZ0ATE ADBIKKY

[porpardra cosaacT ApABIKM B CASAYIDWER Nanke e «Tyck:s.

Hamrdure «flanee:, yrotel npogoi#kTe. Ecau Bel ©oTHTE BRIGRATE ApYryo Nanky,
HamadTe «l6z0ps.

|MHTepn|:|Hﬁ|:|p Oazop... I

Fussian

< Hazan Hanee » OTreHa
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Mo yMonyaHuio HasBaHue nporpaMmbl «BETOH-OPOCT-1.0»
Obynet pasmeweHo B nanke «WHTepnpubop», HO NpU XenaHuu
nonb3oBaTe/lb MOXeT BblbpaTb N6y U3  MMEKLWMXCS Ha
KOMMbIOTEPE UM CO34aTb HOBYIHO.

MNocne cneayrowero HaXxkaTnsa KHOMKn «/lanee» nosiBUTCS OKHO
AN OKOHYATENbHON NPOBEPKN BBEAEHHBIX AAHHbIX.

]inzl ¥craHoexka — COMCRETE-Frost-1.0

BcE roToEo K YycTaHoEKE

Mporpatdrda YcTaHoOBKM FOTOES HaYaTe YyeTaHosky COMCRETE-Frozt-1.0 Ha Baw
K.OrMMEHITED.

Hasraume «HcTaHoBMTE:, yToAk! NPOLOMHMTE, MAM «Hazans, ecnu Bel soTume
MPOCHOTPETE MM M3MEHWTE OMUMM YCTAHOBKM.

INanka YoTaHOEkM: ;l
C:\Program Filez\nterpriborCONCRETE -Frost-1.0

Manka & teHD «llyck:s:
WHTEpnpUtop

i o

¢ Hazan I HCTaHDBHTbI OTreHa |

Fuzzian

B 3TOM OKHe, KakK 1 B N060M U3 npeabiayLwmnx, MOXHO HaXaTb
KHONKY «Has3ag» ans BO3BpalUEHMS K NpeablaylieMy AManoroBoMy
OKHY ¥ BBOAA APYrMX AAHHbIX.

[locne HaxaTusi Ha KHOMKY «YCTaHOBUTb» B OKHE MPOBEPKMU
BBEAIEHHbIX AaHHbIX HAYHETCS KonnpoBaHue ¢hannos.

[0 OKOHYAHWW YCTAHOBKW MOSIBUTCS OKHO C coobuieHnem 06
YCMNELWHOM OKOHYaHUN UHCTaNNSLMMN.
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]inzl ¥craHoska — CONCRETE-Frost-1.0 = | Ellﬂ

3aBeplieHye MacTepa yCTaHOBKM
CONCRETE-Frost-1.0

MNporpararaa COMCRETE-Frogt-1.0 ycTaHoENeHa Ha B aw
KOrAEHTER. [TPHADKEHME FMOKHD SANYCTUTE C NOMOLE
COOTEETCTEYOWEND SHAMKA,

HastauTe «3aBEpWMTE:, STOOE! BEIETH M3 NPOrpardke
YCT SHOEK M,

[Ans 3aBepLIeHMst MTPOrpaMMbl YCTAHOBKM HY>KHO Ha)KaTb KHOMKY
«3aBepLUNTb>». YCTAHOBKA OKOHYEHa.

Mopsiaok paboTbl C NporpaMMom

MoAKIOUYNTB SNEKTPOHHBIN 610K K 0gHOMY 13 USB-NOpPTOB KOM-
NblOTEpa NpM NOMOLWLM Kabens CBA3W, BXOASLEro B KOMIMEKT Mo-
CTaBKM.

BkntounTb npubop.

BHuMmaHue! BAXXHO!

Mpn nepBoM NoaktoYeHUn Npmnbopa K KOMMbIOTEPY onepauu-
OHHas cMCTEMa HaUAET HoBoe ycTponcTBo — BETON-FROST-1.0, ans
KOTOpOro HeobxoamMMo yctaHoBuTb ApariBep USB. Ha MoHMTOpEe no-
aBuTca «Mactep HoBoro obopyaoBaHus». Bblbepute MyHKT «YcTa-
HOBKa M3 YKa3aHHOIo MeCTa» N HaXXMUTe KHOMKY «/[anee».
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MacTep HoBOro obopy AoBaHHA

MacTtep HoBoro obopyanoBaHus

3TOT MACcTEp NOMOSET YoTAHOBMTE MPOrpatdkdHoE
ofEcneyeHME 007 YKASSHHOMD YCTROMCTES:
COMCRETE-FROST-1.0

3\'\.1 Ecnu ¢ ycTpoficTBEOM NOCTAaBAAETCA
“4E YCTAHDBDYHBLIA AMCK, BCTABLTE Ero.

Brifepure geficTEME, KOTOPOE CAEAYET BEINOAHMTE.
{7 ABTOMATHYECKAA YCTHOEKE [peKOMEHIYETCA]

o YeTaHoeka Kz YE.333HHOM O MEeCTa

InA nponom#keHHA Haskkaume kHonky ' Danes".

¢ Hazan I Danee » I OTraeHa |

B cneayollemM OKHE OTMETbTE AENCTBME: «BbIMOMHWUTL MOWUCK
Hanbonee noaxoaswero ApaMBepa B YKa3aHHbIX MecTax» WU Bblbe-
peTe NyHKT «BknounTb cneaytolliee Mecto noucka». B kauectse uc-
TOYHMKA A1 NOUCKa ApanBepa, BOCNOSb30BaBWNCE KHOMKOW «0O6-
30p», YKaXWUTE AMPEKTOPUIO C ApanBepoM USB, KOTOpbIM HaxoamuTcs
B Manke, BMeCTe C YCTaHOB/IEHHON OCHOBHOM MPOrpaMMoON CBS3U
BETOH-®POCT-1.0 (no ymon4danuto C:\ Program Files\ Interpribor\
BETON-Frost-1.0.). Haxxmute KHOMKY «/[lanee».

MacTep HoBOro obopy A0OEaHWA

Japafite NapaMeTpul NOMCEA H YCTAHOBEM. .

g BrImoaHKTE NoMck HaWGonee NoQRX00ALErD APpalEEpa B YLaZaHHEIX MECT ax.

Menonezyime faakkH 04na CYKEHHA MM PACWUMPEHHA DOASCTH NOMCKE, BEANYSI0LW SR
M0 YrAOAHSHMHD AOKAAEHEIE NaNkM W CEErHEIE HOCHMTENM, BYneT YocTaHoENEH Haubones
Noa =oAL A ApaHEED.

I_ [MomMck Ha CrEHHER HOCHTENSR [,IJ.HCKE-‘TEH_. KEIMI'IEIKT'.IJ.HCKEIH...]

W BraiouuTe cenyilles MecTo NoWcka;
ID:'xF'ru:ugram Fileg nterpribotCOMCRETE Frost-1 .El'xdj Jazop |

{” He BeINoaHATE Nomck. A cam BRIGEpY HY#HERN Apaieep.

3TOT NEpekMOYETENE NPMMEHASTCA 409 BRIGOPa APaHEEpa YCTROMCTES M3 CrMCKA,
YWindows HE MOMKET FAPAHTMRPOEATE, YTO BRIGPAHHEIN EarK ApaliEep OUIET HaKOones
NOAROAALHE LA MMEIW ErocA 080pul0EaHHA.

¢ Hazan I Danee » I OTraeHa
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Mocne 3TOro onepaumMoHHas cuctema HanaéT aparBep U ycra-
HOBUT ero. B 3aBeplueHne npoueaypbl YCTaHOBKM ApanBepa
HaXXMUTE KHOMKY «[0TOBO>.

Mpo6nembl Npn yCTaHOBKE agpauBepa

B coBpeMeHHbIX onepaunoHHbIx cnctemax (Windows 8 un 6onee
no3gHne Bepcuu) Mo YMOJSIYaHWUIO MOryT OblTb OrpaHuMYeHbl npasa
MONb30BATENA Ha YCTAHOBKY ApavBepa, Ha 3anucb (annos apan-
Bepa B cucteMHble nanku Windows.

Ans ycnewHon yCTaHOBKKU ApanBepa HeobxoamMo, YTobbl KOM-
NbtoTep 6bin 3arpy>XeH C UCNOJSIb30BAHMEM YYETHOW 3anNnCu aagMUHN-
cTpaTopa. Ecnu ycraHoBKa ApavBepa 3akaH4YMBaeTCs CoobLieHneM
06 owmnbke, a B AMCrneTdyepe YCTPOMCTB, NMPU HaBEAEHMM Kypcopa
MbIlN Ha CTpPoKYy «Beton-frost-1.0», nosiBnsieTca cooblieHne o He-
BO3MOXXHOCTM MPOBEPKN LUMDPOBON NOAMMUCU ApanBepa, HYXXHO OT-
KNIOYNTb 06si3amesibHY0 NMpoeepKy yugpoesoli nodnucu Apan-
Bepa.

[na 3Toro:

e HaxatneM koMbuHaumm Win+I OTKpbITb OKHO MapaMeTpoB.
3ateM, yaepxusas Shift, HaxaTb MbiWwblo «BbikoueHne» n «lepe-
3arpy3ka»

CnAawmn pexum

3aBeplieHne paborbl

ﬂeeesarEEKa

2 O

Ysepomnenun Buiknouenue  Knasmatypa

M3meHeHWe NapaMeTpoB KOMMbIoTEpa
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e [py nepesarpyske NOSIBNSETCS MEHIO, B KOTOPOM HYXXHO Bbl-
6paTb NYHKT «/MarHOCTUKa»

Bbibepunte napametp

MpoaomxuTs

) Bexoa n wenomsa0sanme Windows 8

[unarHoctmk

AONCAHATENbHRT (DeACTE

BoblknounTs
KOMMbLOTEp

e B MeHIO «[lMarHocTuka» BblbpaTb MYHKT «[ONONHUTESbHbIE
napameTpbl»

© [lnarHocTtuka

BoccraHoButb

Bawu §aiabl OCTaHYTOR Ha MECTE

BepHyTb B ucxoaHoe
COCTOAHKWE

Bawwm $aiast Sy yasnews!

JononHurensHsie
napameTpbl

e B MeHIO «[lononHuTenbHble MnapaMeTpbl» BblbpaTb MYHKT
«[lapaMeTpbl 3arpy3ku»

© [lononHutenbHble napameTpsl

BoccraHosieHue KomaHaHasa cTpoka
CUCTEMDbI KOMIHAHYIO CTPOKY MOXKHO NPHMENATS
: ANR PICUMPEHHOTD YTPIHEHMA
HENON3A0E

Boccranoeagnmne Windows c

BoccraHosneHue MapaMeTpbl 3arpy3km

06p33a CUCTEMDI HacTpoiia napaseTpoE 3arpy2en
Windows

Boccranoeaenmne Windows ©
NOMOULEIC CMPESENEHHOM $aitna
ofipaza oscTEMs!

ABTOMaTHUUeckoe
BOCCTAHOBNEHME

Ycrpanerne HeNOAIA0K, MELIHOU
zarpysce Windows
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e B okHe «[MapaMeTpbl 3arpy3ku» Ha)kaTb KHOMKY «[llepe3arpy-
3UTb>»

© [lapamMeTpbl 3arpy3ku

Mepesarpyaute cucremy, utobbt:

+ BemOwTe ENIEOPEXOAM C MIGKMM PaIpelUesmen

* BEmOYHTL PEXMM OTAIAKM

« Bectn xypHan 3arpy3cd

+ Bemowms Ge3onacksin paxom

« OTRM0HMTE OBRIaTENRHYIO NPOBEPKY NOANNCH APaiBepos

+ OTRM04MTE PAHHKI 33NYCR SHTUBPEAOHOCHOM Apaiteepa

= OTEmo4MTS 3ETOMATHHECKYIO MEpeIarpyaKy Npi cOoe oacTess!

e [locne nepesarpyskn OOSMKHO MOSABUTLCSA MEHK0, B KOTOPOM
HY>XHO BblbpaTb NYHKT «OTKIOUNTL 06513aTeNbHYI0 MPOBEPKY MOA-
nucyn apanBepoB». Ha npuBeaeHHOM pUCYHKE A 3TOro Heobxo-
AUMO HaXkaTb Knasuwy F7.

[lapameTpbl 3arpy3ku

[ins BbIBOPa M3 CAeAYIOLWMX NAPAMETPOB HaXMUTE COOTBETCTBYHOLLYHO KNaBULLY:

1) Bkatoumts otnaaky

2) BkntounTb BeaeHme XypHana 3arpy3ku

3) Bk1H0UMTL BUAEOPEXUM C HU3KUM Pa3peLLeHneM

4) BxnrouuTb 6e30nacHbii pexum

5) BratouuTb Ge30nacHblid pexumM C 3arpy3Koi CeTeBbIX Apanueepos

6) Bknioumtb Be30NaCHbIA PEXUM C NOAAEPXKON KOMAHAHOM CTPOKM

7) OTKAH04MTE 06R33TENBHYIO NPOBEPKY NOANUCY APaviBepoB -
8) OTKNHOUUTD PaHHWM 3aNYCK aHTUBPEAOHOCHOM 33LUMThI m

9) OTkAro4MTL aBTOMATHYECKWM Nepe3anyck nocne cbos

Mo OKOHYaHWM Nepe3arpy3ku MOXXHO YCTaHOBUTb ApalnBep oa-
HUM M3 ONUCAHHBIX CNOCOOO0B.

3anyctutb  nporpamMmy  «BETOH-OPOCT-1.0»  (Myck\lNpo-
rpammbl\HTepnpnbop\BETOH-®POCT-1.0). Ha MOHUTOpPE nosiIBUTCS
OKHO MpPOrpaMmMbl C CUCTEMOW MEHIO B BEPXHEWN CTPOKE.

¥ BETOH-Frost-1.0 - [1.FDB] =10/ %]

Mafn Bua CeAse  [MoMowe

Jo|/Maglox | m@ae | 8| vo To ATG ¥M VED AV
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Co3gaHMe HOBOro U OTKpbITUE CYLLECTBYIOLLEro npoekx-
TOB

YT0bbl cunTaTh AaHHbIE C Npubopa, caenatb aHanuM3 N NpPou3s-
BECTM pacrneyaTky Ha MpuHTepe, HeobxoaMMO nepBOHAYasibHO CO-

3/aTb HOBbIM NPOeKT! [IAsl 3TOr0 HY>KHO HaXaTb MKOHKY = WAu BOC-
No/Ib30BaTbCs KOMaHA0M cnucTeMbl MeHto «@Pann \ HoBbI», 1 3aaaTb
NM$ NPOEKTa.

BHUMAHME! INMpu paboTe c nporpammoi B cpeae Windows 8/10
annbl NPOEKTOB HEOOXOAMMO COXPaHSATb B Marky, OT/IMYHYK OT
Manku C YCTaHOB/IEHHOW NMPOrpaMMoMn:

C:\\Program Files\Interpribor\Prognoz+\lNpoekTbl.
Hanpumep, B:

X:\\Mou gokymeHTbI\VHTEepnpubop\lNporHo3\lNpoeKThl,
roe X — nms paboyero pasgena uam aucka.

Ecnn npoekT, ¢ KoTopbiM Bbl cobunpaeTeck paboTaTtb, 6bin co-
30aH paHee, TO ANs ero OTKPbITUS C/IeAYET HaXaTb MKOHKY = WK
BOCMO/Ib30BaTbC KOMaHAON cucTeMbl MeHo «®daunn \ OTKpbITb», U
yKa3aTb NMyTb M UMS CYLLECTBYIOLLErO NPOEKTa.

Mocne co3gaHme HOBOrO MM OTKPbITUS CyLLECTBYHOLWEro npo-
eKTa CTaHyT AOCTYMHbIMW CNeayroLME NKOHKM:

| — coxpaHWTb M3MEHEHWS!, BHECEHHDIE B MPOEKT;

&) - 3aKpbITb TEKYLUMIA NPOEKT;

©| — OTMEHUTb BCE M3MEHEHUs [0 MOCNEAHEro COXpaHeHUs
NpOeKTa;

X| — ynanuTb BCe 3anu1cKu U3 NpoeKTa;

" — cuuTaTb AaHHble U3 Npnbopa;

# — cdhopMmupoBaTb OTHET AN NeyaTu;

| — 3KCMOPTUPOBATb AaHHbIE B TEKCTOBbIN (haiin;

~! — npocMoTpeTb Tabnuuy Mopo3ocToikocTet 6eToHoB MOCT
10060.3-95 (c nameHennem N291);

— cAenaTb CHUMOK C 3KpaHa 3/1eKTPOHHOro 6110Ka;

¥ | — BbIBECTM B OKHE rpachMKOB 3aBUCMMOCTb U3MEHeHUsl 06b-
emMa oT BpemeHu V(t);

™ — BbIBECTM B OKHE rpadMKOB 3aBUCMMOCTb U3MEHEHNS TEM-
nepaTtypbl Kopryca kamepbl OT BpeMenu T(t);

48



4T — BbIBECTU B OKHE rpacmKoB 3aBMCUMOCTb M3MEHEHNS NpK-
palleHns TemrnepaTypbl Kopryca Kamepbl OT BpeMeHn AT(t);

V(M — BbIBECTW B OKHE rpamkoB 3aBUCUMOCTb U3MEHEHNS 06b-
eMa OT TeMnepaTypbl koprnyca kamepsbl V(T);

vaT) | — BbIBECTW B OKHE rpadpMKOB 3aBUCUMOCTb U3MEHEHUS 06b-
eMa OT npupaLLeHus TemnepaTypbl Koprnyca kamepbl V(AT);

&) — BbIBECTU B OKHE rpadrKoB KPMBYHO PA3HOCTN OOBbEMHBIX
nedopMaLmm 6e€TOHHOro n CtaHaapTHOro obpasua AV(t);

CuntbiBaHue nHdopmMmauum c npubopa

- 3anNyCTUTb NPOrpaMMy CBSI3u;

- BKJTIOUNTb NUTaHMe nNpubopa;

- MOAKNIOYMTL NPUBOP K KOMMbIOTEPY C NoMoLLbio USB - kabens;

- HaXaTb MKOHKY * (unun yepe3 MeHo ®ann / CuntaTtb C npu-
6opa);

- AN COXPaHEHMS NOMYYEHHbIX AAHHbIX HAXKaTb KOMKY Ll (nnm
yepe3 MeHo ®Pann / CoxpaHuTb).

Mpy yCnewHoM CYMTbIBaHMN NPOrpaMmma CPaBHUT MOMYyYEHHbIE
OAHHbIE C Y)KE MMEIOLLMMUNCS B NpoekTe. B npoekT 6yayT aob6aBneHs
TONbKO T€ AaHHble, KOTOPbIX paHee He 6bI10, a coBNagalowme aaH-
Hble 6yayT NPOMIrHOPUPOBAHbI.

B CTpoKke COCTOSIHMSI, HaxoAsLWencs B CaMOM HM3Y OKHa Mpo-
eKTa, 0TobpaxkaloTCs NOACKA3KM O HA3HAYEHUWN KaXKAOW MKOHKMW.

PaboTta c gaHHbIMM

Mocne cunTbiBaHUS M3 npubopa pe3ynbTaTbl M3MepeHun byayT
pasMelLeHbl B 3aKnagake «[aHHble», KoTopasi pa3buta Ha 5 OCHOB-
HbIX MONeN.

[na 6onee yaobHOro BoCcnpusaTUa rpaduyeckon nHbopmMaumm
nporpaMMa No3BoSsIET Ha3Ha4YMTb LBETA rpadmKOB ANs1 KaXA0ro Ka-
Hana n3MepeHust U aTasioHHOro obpasua (KoMaHAa CUCTEMbl MEHIO
«Bupg \ LiBeTa rpacdukos»).

Mone 1 — CNWCOK M3MEpeHUM TEKYLUero npoekTa, KOTOpbIe
MOXXHO BblbMpaTtb Ans npocMoTpa.

MNone 2 — cnMcoK NapaMeTpoB, NMpu KOTOPbIX NPOBOAMIOCH Bbli-
6paHHOe U3MepeHue.
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[None 3 — B 3TOM None BbIBOAATCA B BUAE TEKCTa pe3ynbTaThl
06paboTKM AaHHbIX MPOCMATPMBAEMOr0 U3MEpPEeHusl, pasaesieHHble
Nno KaHana.

MNone 4 — okHO rpadunyeckoro npeacTtaBneHns OaHHbIX KCre-
pyMeHTa. Mo3BONSET NPOCMaTpPMBaTh KaXabl KaHan Mo OTAE/bHO-
CTMW.

None 5 — none ana BHeCEHUS TEKCTOBbLIX KOMMEHTapueB, COOT-
BETCTBYIOLMX TEKYLLEMY U3MEPEHMUIO.
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CTBYET CpeAHEMY 3HAYEHUIO MOSTYYEHHON MOPO30CTONKOCTW.

KoppekTupoBka pe3ynbTaToB 06paboTku

MporpamMma CBsi3M NpeayCcMaTpuBaeT BHECEHWE AOMONHUTENb-
HbIX KOPPEKTUB MPY aHanm13e AaHHbIX U3MePEHUI (M3MEHEHUE 0OLLMX
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NapaMeTPOB UCMbITaHUS, UHANBUAYASbHBIX XapPaKTEPUCTUK UCMbITY-
eMbIX 6eTOHHbIX 06pa3LoB, paboTa CO CTaHAAPTHOM KPUBOW B rpa-
pnyeckoM pexxume 06paboTkn pesynbTaToB U3MEPEHUS).
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Mpy HaXXaTUK NEBOW KHOMKWN MbIWKKW Ha [Mone 2 nosiBUTCS OKHO
ANS pefakTMpoBaHUs obLWMX napamMeTpoB ucnbiTaHus (Koadpduum-
eHTbl MaTEMAaTUYECKOM MOJENN, BUA N reoMeTpust 6ETOHHbIX 06pa3-
LoB). g NoATBEPXXAEHNS BHECEHHBIX U3MEHEHWUN ClieAyeT HaXaTb
KHOMNKY «[MpnMeHnTb>» nnn «OTMeHa» — Ana BbIXoAa U3 OKHa peaak-
TUPOBaHUS 6e3 CoOXpaHEHUS U3MEHEHWN.

Mpy Ha)XaTUM NEBON KHOMKM MBbILLIKW Ha OAHY M3 KONTOHOK [lons
3, COOTBETCTBYIOLLYIO KaHany U3MepeHusl, NosiIBUTCS OKHO ANs BHe-
CEHUS U N3MEHEHUS NHANBUAYANbHbIX XapaKTepPUCTUK UCMbITYEMOro
6eToHHOro obpasua (TouHble pa3Mepbl, Macca Cyxoro M BOAOHACHI-
LleHHoro obpa3sua, Bo3pacT). [Ans noaTBep>XAeHUs1 BHECEHHbIX N3Me-
HEHWI cneayeT HaXkaTb KHOMKY «MpUMeHuTb» unn «OTMeHa» — ans
BbIXO/la U3 OKHAa peaaKTMPOBaHUS 6e3 COXpaHEHUS U3MEHEHWN.
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MNone 4 uMeeT AONOHUTENBHbIE YNPaBASIOLLME KHOMNKK, ANS U3-
MeHeHus Buaa rpadunkos rnpoueccos. Npu MCnonb30BaHUN 3TUX KHO-
NOK pe3ynbTaTbl 06paboTkn aBTOMATUYECKM MNEepecHUTbIBAOTCA WU
BbiBOAATCA B [Mone 3.

MacwTtab okHa rpadnkoB aBTOMATUYECKN BbIOMpPAETCs TaKuM,
4yTObbI 6bI1 MOMHOCTBLIO BUAEH BECb NMPOCMATPMBAEMBIN NMpPOLIECC pe-
rmcTpaumn. Ecnn HeobxoaMMoO pacCMOTPETb KaKoOM-NMbO y4yacTok
rpacvika, Hy>XHbI AMana3oH HeO6X0AMMO BblAENUTb NIEBON KHOMKOW
MbILLKX (C NIEBOrO BEPXHErO Yr/ia B MpaBbli HUXXHUIA yron).
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[ocne oTnyckaHMsa KHOMKW rpamkK aBTOMaTUYeCKuU nepecTpo-
UTCS, yOANUB NNLLIHME AAHHbIE N YBENNYMB MacwTab ocTaBLuencs va-
CTW BO BCE OKHO.

Mpn BblIbOpe y4yacTka rpadmka NeBoM KHOMKOW MbIWN C HUX-
Hero nNpaBoro yrna B BEPXHUI NEBbIN Yo/l MPON30MAET aBTOMaTHYe-
CKO€e yMeHbLueHne MaclwTaba Ao nosiHoro nosiBneHus rpaduka.

LiBeTa rpacmkoB, COOTBETCTBYIOLLIME KAXAOMY KaHany nusmepe-
HUSl, MOXHO W3MEHSITb, BOCMO/Ib30BaBLUMCb KOMaHAOW CUCTEMbI
MeHI0 «Bug \ LiBeTa rpadvkos».
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Co3paHue oTuyeTa

Mpy HaXaTMM MKOHKM CO34aHMs OTYETa Mporpammon b6yaet
NpeanoXeHo BblibpaTb HYXHblE pe3ynbTaTbl UBMEPEHUN ANS pacne-
YaTKW, MOC/e Yero NoSIBUTCS PEXUM npeaBapuTenbHOro NpocMoTpa,
roe 6ygeTt nokasaHa Tabnuua pe3ynbTaToB M rpamku KpuBbIX pas-
HOCTW 06beMHbIX AedopMaum BETOHHOIO M CTaHAAPTHOro obpas-
LIOB.
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