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BBEOEHWE

PykoBoaCcTBO MO 3Kcnnyatauum npegHasHadveHo
ansa nuy, sKcnnyaTupyrLwmnx nameputernb 00beMHbIX
nedopmaumm 6etoHa BETOH-OPOCT (panee - KoOM-
MSEeKC) n coaepXuT cBeaeHns o npuHuune Aencreus,
KOHCTPYKLUMUN, TEXHUYECKNE XapaKTEPUCTUKUN, onuca-
HMe MeTOAO0B KOHTPOSIS MOPO30OCTONKOCTU TSXKENbIX U
nerknx 6eTtoHoB, AOPOXKHbIX N Aa3POAPOMHbIX MOKPbI-
TN, a TakkKe agpyrme cBegeHus, Heobxoammbie ONS
HOpMalfbHOWM 3KCMfyataumm KoMnnekca.

kcnnyaTtaumsa Komnriekca AOonyckaeTcss TOJbKO
nocrie n3y4YyeHus HacTosLlero pykosoacraa.

1 HASHAYEHMWE U OBJIACTb NPUMEHEHWUA

1.1 Komnnekc npegHasHadeH 019 U3MepeHUusd
obbeMHbIX AgedopmMaumm HacblWEHHbIX Boaon 6e-
TOHHbIX OOpas3uoB Npu onpeaeneHnMn MOPO30CTOMNKO-
cTn 6eToHOB AMnatToMeTpuv4eckumMm MeToaoM B COOT-
BeTcTBMM ¢ FOCT 10060.3-95 c «n3m.1».

NMpnmMmeHseTca ona onepaTtnBHOINO KOHTPOSSA MOPO-
30CTOUKOCTU TMMPUN TEXHONMOINNM4YEeCKMX npoLeccax naro-
ToBreHnsa 6etoHa n B ctpouTenbcTBe AN OEeTOHHbIX
N XKene3obeTOHHbIX KOHCTPYKUMN, MnoaBEPXEHHbIX
BO34ENCTBUIO 3HAKONMepeMeHHbIX TemMnepaTyp.

1.2 Paboune ycrnoBusa akcnnyatauum: Temnepa-
Typa OKpyXXarwLwero Bo3ayxa: 3fIeKTpoOHHOro 6rnoka -
oT nmoc 10 go nntoc 35 °C; nameputesrnibHOM KamMepbl
— oT MumHyc 20 pgo nmoc 35 °C; oTHocuTesnbHas
BfTa>XKHOCTb Bo3ayxa npu nntoc 35°C n Hmxke 6e3 KOH-
AeHcauun Bnarn oo /5%, atMocdepHoe gaBrieHune
84...106,7 klla.

1.3 Komnnekc cootBeTcTBYET OOLIKHOBEHHOMY WC-

MNOSTHEHUIO n3genuinm TpeTbero nopsigka no
FOCT 12997.



2 OCHOBHbIE TEXHU4HECKUE
XAPAKTEPUCTUKUN U COCTAB

2.1 OCHOBHbIE TEXHUYECKUNE XapaKTEPUCTUKHA

BHyTpeHHUe pasmMmepbl UaMmepuTesibHON
KamMepbl, MM, HEe Bonee

Pasmepbl ncnbiTbiBaeMbiXx 06pa3suos,
MM: KybOuK

KepH

Onana3soH namepeHmnsa obbLEeMHbIX ae-
doopmauuii, mn (cm3)

Mpenenbl gonyckaemon oCHOBHOWM ab-
COJIFOTHOM MNOrpeLIHOCTN N3aMmepeHns
o6beMHbIX aedopmauunin, cm3

Mpepensl gonyckaemon OONOJSIHUTESb-
HOWN MOrpeLwHoOCTn NamepeHnsa obbLem-
HbIX gedoopMaunm Npu OTKITOHEHUN
TemMmnepaTtypbl OT rPaHnL, HOpMasrbHOMN
obnactun B npeagenax pabo4yero gnana-
30Ha TemMnepaTtyp Ha Kaxgble 10°C ns-
MeHeHUsa TemMmnepaTtypbl, cM

NMnTaHune komnnekca:

— OBa akkymyndaTtopa tuna AA c Hanps-
XeHunewm, B

— BNIOK NUTaHUSA C BbIXOOHbIM Hanpsi>Xe-
Huem, B

MoTpebnsemasa mowHOCTb, BT, He BO-
nee

CBSA3b C NepcoHaribHbIM KOMMNbLIOTEPOM
Macca komnnekca, Kr, He bonee

[[abapuTHble pa3mepbl

(ONMHa X WupuHa X BbicoTa), MM, He Bonee
— 3NEeKTpPOHHOro 6noka

— N3MEPUTESIbHON KamMepbl

105x105x105

100x100x100
70x70x70
SB70x70

ot 0,1 no 7,0

+ 0,1

+0,05

2,5+0,5
5,0+0,5
0,2

USB-uHTepdenc
14,0

151 x81 x32
160x170%x210



2.2 CocTaB KoMnrekca

2.2.1 ONeKTpoOHHbIN 6NOoK

2.2.2 NlamepuTternbHble KamMmepbl 40 3-X WTYK

2.2.3 bnok coegnHnTernbHbIN

2.2.4 CtaHoapTHbIN obpa3sel

2.2.5 Komnnekt 3T (noctaBnsaeTcsa no 3akasy)

2.2.6 bnok nutaHnsa c BbIXOOHbLIM Harnps>KeHnem
5B

3 YCTPOUCTBO KOMIMJIEKCA

3.1 NMpyHUMNn padoTbl

B ocHoBy paboTbl KOMMMeKca MNoJSIoXKeH MeTon
npeobpa3oBaHMA TemMnepaTtypHbiIX OOBbEMHbLIX Ae-
dopmaunm BoaoHACbILWEHHONO 6eToHHOro obpasua
nocpencrteBomM paboden >XNOKOCTU — KepOCUHa B rep-
METUYHON U3MEPUTESIbHON Kamepe C CuibgoHOM,
>)KECTKO CBSA3aHHbIM C gaT4YMKOM rnepemMeLueHunn, npe-
obpa3syrLlmnmM fNIMHENHbIE NepeMeLlleHnsa cunbdoHa B
ANeKTpn4eckunm curHan (garnee - Hanps>keHne npeob-
pasoBaHuda). WM3meHeHne obbemMa U UN3MEHEHUE
Hanps>keHnsa npeobpa3oBaHUA HA AaTyYMKe JNIMHEWHbIX
nepemMeLleHnn cBa3aHbl MexXxay cobomn rpagympoBOY-
HbIM KOdpPrnuymeHTom Krp (M. doopmyrny 1), KOTopbIn
onpenensaeTca npu BbINyCKEe KOMMIieKkca U3 Mnpouns-
BoactBa (n.5.5 TY4215-011-7453096769-06), xpa-
HUTbCA B NaMATN U3MEPUTESIbHON KaMepbl U HE Me-
HAEeTCA B npouecce 3KcnryaTtaumm, Tak Kak aBrnsaeTcs
CTabunNbHOM XapakKTEPUCTUKON FreoMeTpuUHecKunx pas-
MepoB curnbdoHa:

V = Krp-Unp (1)

roe V — onpeaensaemMbin o6bem, cm;
Krp — rpaaymnpoBOYHbIN KOaddPULUMEHT, cMm3/B;
Unp — HanpskeHne npeobpasoBaHUA, U3MEPEH-
HO€E 3NeKTPOHHbLIM Brokom, B.



Komnnekc nosBonsaeTtr npoBOoAUTb UCMbITAHUA Ha
BeTOHHbLIX Kybukax c pebpom 100 mm, a OONONHU-
TelnbHbIE KOHCTPYKTUBHbIE 3fIEMEHTbI N3MEPUTESNb-
HbIX KamMep OarT BO3MOXHOCTb MNPUMEHATb B Kade-
cTBe BeTOHHbIX obpas3uoB UMNMHOPLI (KEPHbI) C Ana-
MEeTPOM u BbicoTON 70 MM U KyOukmn c pebpom 70 mm.

Bo BpemMa 3amopaXmBaHUAa U3MEPUTESIbHON KaMe-
pbl B MOPO3UITbHOW KamMepe 3NeKTPOHHbIN 6ok
HenpepbiIBHO (BUKCUPYET KPpUBYHO OOBbEMHbLIX Oedop-
Mauum BoAoOHAacbIWEeHHOro 6eToHHoro obpa3sua Ve
(pnc.1). OTta KpmBasa B obnactm otpuuaTesribHbIX TEM-
nepaTtyp MMeeT 30HY aHOMarllbHbIX CKa4ykKoObOpa3HbIX
N3MEHEHMN oObbema, OOYCNOBIIEHHbLIX Mepexoaom
BOObl B neA.

Ona onpepeneHuna BernuvYuMHbl 3TUX gedopmauyunin
Ha4anbHbIN y4acToK KpmBon Ve B 0BGnactm Mnosnoxu-
TeNnbHbLIX TemMnepaTtyp KOMMIIEKC aBTOMaTU4eCKU
coBMellaeT CcO CTaHOapTHOM KPUBOWM OOBLEMHbIX Oe-
dopmauunm V., KoTopas XpaHUTCA B MNaMsaATU IJ1EK-
TPOHHOro 65i0ka B Buae aganTMBHOM MaTemMaTude-
CKOM MoOenun, xapakrepusyruwen mamMmeHeHne obbe-
Ma U3MepUTeribHOM KaMepbl CO CTaHOapTHbLIM obpa3s-
LOM Mpu nxX oxnaxgeHunn. B kavecTtBe cTaHOAPTHOro
obpasua wucnonb3yeTcsa anroMMHMEBBLIN KyO pasme-
paMmun 100x100x100 Mmm.

B pe3ynbTaTte coBMeELWEHUA 3TUX KPUBBLIX N BblYWN-
TaHUA X Opyr u3 gpyra, B COOTBETCTBUN C POPMY-
nown:

V=Kgp Vo = Vs (2)

raoe Knp — KOadhpnuymeHT npeobpasoBaHUS;
nonyydaeTca KpuBas V, xapakrtepusyruiasa oobemMHble
aedopmaunm Boabl, cogepkawenca B 6eToHHOM 06-
pas3ue npu nepexone ee€ B nena.
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PucyHok 1-INpumepHbin BUAO n cnocod obpaboTkn KpmUBbIX
ob6beMHbIX aedhopmaumnn.

1o aTON KPMBOW KOMMJIEKC onpenenaeT BerfiMdnHy
aHoOMalIbHOro cka4ykoobpasHoro M3MeHeHUs1 pasHOCTU
obbeMHbIX gedopmaunmnm AV, obycrnoBrieHHOro obpa-
3o0BaHueM nbaa.

3Ha4dyeHne mMakcmmaribHOro OTHOCUTESIbHOro yBe-
nMM4YeHnsa pasHoOCTU O0O0beEMHbIX aAedopmMaunm 6eTOH-
HOro " crtaHgapTHoOro odpasuoB 6, KOppensaAUuMOHHO
cBsAA3aHHOEe Cc Mmapkon 6eTtoHa no mopo3ocTtomkocTu F,
Bbl4MCsgeTcs no popmyne:

AV

o=V (3)

roe AV — 3Ha4dyeHune MakcmmaribHOM pa3HOCTU OObeM-
HbIX agedpopmMmaumm O6EeTOHHOro M cTaHgapTHOro
ob6pasLoB Npu 3amep3aHun Boabl B 6eToHe, cm3;
Vo — HaYvanbHbIN 06BbEeM 6eToHHOro obpasua,cms.
CornacHo NF'OCT 10060.3 (tabnuua 1) n nameHe-
Huto Ne1 Kk TOCT 10060.3 (Tabnnuya 2), Ha ocHOBaHUU
BbIMMCMNEHHOINO 3HA4YeHUs O JINEeKTPOHHbIN OfIoK no
OKOHYaHMN UCNbITAHUA MHONUMPYET Ha 3KpaHe MapKy
nccrnegyemoro 6etoHa no Mopo3oCTouMKocTu F, BblI-
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pa>XeHHYI0 B LUKMax nepemMeHHOro saamopakmBaHus u
oTTamBaHuUsaA B BoAe, C ydeToM Buaa 6etoHa, dopmbl
N paamepa obpasuos.

Tabnuua 1
dopma n pasmep obpasua, UNVHAP C AnamMmeTpom
P g MM g P Ky6 ¢ pebpom 100 4 " BEICOTOVI 70 P
Bug 6eTtoHna Tskenbin Ilerknn Tsxkenbin Ilerknn
F25 >3,80 >4,75 >6,00 >7,00
F35 3,80-3,60 4,75-4,50 6,00-5,00 7,00-6,00
MakcnmansHoe F50 3,60-3,50 4,50-4,00 5,00-3,80 6,00-5,00
OTHOCUTEJIbHOE F75 3,50-2,40 4,00-3,30 3,80-3,25 5,00-3,80
yBenudenne pas- [F100 | 2,40-1,70 | 3,30-2,30 | 3,25-1,90 | 3,80-3,40
HOCTU OBbeMHON I'Eqg5q 1,70-1,00 | 2,30-2,00 | 1,90-1,30 | 3,40-2,80
exﬂ%ﬁ%‘l":ﬁﬁ:gro F200 1,0-0,65 <2,00 1,30-0,75 <2,80
N CTAHAAPTHOIO F300 0,65-0,33 - 0,75-0,40
obpasiios ans | F400 | 0,33-0,20 . 0,40-0,25
Mapku oeToHa no F500 0,20'0,18 - 0,25‘0,1 8
mMopo3socTtomnkoctn | F600 0,18-0,08 - 0,18-0,09
F800 0,08-0,05 - <0,09
F1000 <0,05 - -
Tabnuuya 2

dopma n pasmep obpasya, Mm Ky6 c pebpom 100

BeToHbl 4OPOXKHbLIX U a3poapPOM-

Bup 6eTtoHa o
HbIX MOKPbITUN

MakcumanbHoe OTHOCUTESb- F150 0,5-0,25
HOoe yBenunyeHme pasHoCTH
obbemHoOn aedopmauunn F200 0,25-0,18
0x10°2 6EeTOHHOro 1 cTaH-
pgapTHoro obpasuoB Ans map- F300 0,18-0,08
Kn 6eToHa Nno MOpPO30CTOMKO-
CcTn (BTOpOWn 6a3oBbIn MeToA) F400 0,08-0,05

ApantmBHaa mMaTtemaTtundeckad Moaernb, UCNOfb-
3yemMmas B KOMMsriekce, no3BosideT peanuioBaTtb AnNdo-
depeHumnanbHbln MeTOoO U3MepeHnUsa OObEMHbIX Oe-
dopmauunnm 6e3 Pusan4eckoro UCNosfib3oBaHUA N3Me-
pUTENBbHON KamMepbl CO cTaHOAapTHbIM 0oOpa3uoMmM, 4TO
NnoBbIlLAeT TOYHOCTb U MPOU3BOAUTESILHOCTb MNpoBe-
AOeHna akcnepmMmeHToB. [locTaBnaemMbli B KOMIMIIEKTE
CTaHOapTHbIN obpa3el gaeT BO3MOXHOCTb CaMOCTO-
ATENIbHO nMosfiydyaTb MaTemMaTUdecKyro Mogesnb non
KOHKpeTHOoe xonoaunbHoe obopyaoBaHMe U yCroBuUs
NCcnblITaHUN.

8



Anroputm paboTbl KOMIMIIEKCa MNO3BONAEeT coxpa-
HATb HECKOJIbKO MaTeMaTU4eCKnX Mmoaernen, Kotopble
AalT BO3MOXHOCTb YYeCTb BIIMSAHUE Ha npouecc
oxna)kgeHumsa AOOMOSIHUTENbHbIX KaMep M HadaribHOU
TemMmnepaTtypbl.

[Mpn paboTe c ogByMA U TpeMSA U3MeEPUTESbHbI-
MMN KamMmepamMuy KOMMIEeKC No3BOSideT NpoBoAUTb Mps-
Mbl€ UCMbITAHUA HA MOPO30OCTOUKOCTb, ONMUCaAHHbIE B
FOCT 10060.3-95, ogHOBpeMEHHO 3amMmopaxxmsas oe-
TOHHbIE N CTaHOapPTHbIN o6pasubl.

3.2 YCTPOMUCTBO KOMIMJIeKca

Komnnekc (pnc.2) cocCTonT 13 3NIEKTPOHHOIro 6rioka
1, coeguTenbHOro 6noka 2 u, B 3aBUCMMOCTU OT 3a-
Kasa, ogHON, OBYX U TpeX U3MepUTeribHbIX Kamep
3. ONeKTpoOHHbIN BFIOK NMeeT Ha nuueBon naHenn 12-
TN KNaBULUHYKO Knasuatypy 4 u rpadpuyeckmnin guc-
nnem 5. B BepxHen TopueBOM 4HacCcTu Koprnyca ycTa-
HOBJIEH BOCBbMWKOHTAKTHbIA pa3beéM 6 AOndA NOAKIO-
4YyeHna coeauHuUTEerNbHOro 6rioka, a psagomM pacrnorso-
xeH USB-pasbemM 7 ana cBsA3n C KOMMNbIOTEPOM U Me-
penadn AOaHHbiX ansa 6onee pgetanbHoM o06paboTku
nHdpopmaumnmn B cneunanbHOM nporpamMmme. Takxke
9TOT pas3beEM WUCMNOSb3yeTcAa AOfd  MNoOKI4YeHUsd
BHeLWlHero 6roka nMtaHusa npu npoBeaeHnm mncnbiTa-
HUN, KOTOPbIA NnocTtaBndeTca B kKomMmnnekTte. [JocTyn K
aKKyMyInaTopaM OCYLUEeCTBMAeTCHa 4yepes3 KpblKy ba-
TapenHOro oTceka Ha HMKHeW CTEHKe Kopnyca.

Kaxgaa namepurternbHaa Kamepa 3 nogkriodaeTcd
K coeavHunTernbHOMY BIOKY 2 npu noMoLlmn kabens.



Puc. 2 — O6wunn Bng npmnbdopa
C TpemMsa Kamepamu

N3mepumernbHas Kamepa (puc. 3) BbINOSfIHEHA B
BUOEe KBagpaTHOro KoHTemHepa 1, B KOTOPbIN Nome-
LaeTcsa nccrieayembln obpasey,. Ha nepegHen cteHke
KOHTENMHEPA 4epe3 KPOHLUTENH BepTUKalibHO 3akper-
neH cnnbd@oOH, KOTOPbINA C NMOMOLLbIO XXECTKOro noBoa-
Ka coeQVHEH C JaT4YMKOM JFNIMHEUHbIX nepemMelwleHunin. B
CTEHKe KOHTenHepa psaaoM ¢ AaTyMKoM nepemMeLleHmm
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Puc. 3- BHewHUn Bng nameputesnbHOU KamMmepbl

yCTaHoBJIIEH UMdpOoBON gaTyuK TemnepaTtypbl. Kamepa
repmMeTUYHO 3aKpbliBaeTCA KPbILLWKON 2 4yepe3 pe3nHOo-
BOE KOJibLO, YINOXeHHOoe B nas, 1 NpuxunmaeTcHad oce-
BbIM ycunmem, npuv nomMoLm npm>xXMMHOro yCctTpomcTBa,
COCTOSALEro N3 Npmw>xmMMHoro 6onta 3 n Kopombicna 4,
BCTaABfIEHHOINO B NPOYLLUNHblI OOKOBbIX KPOHLUTENHOB 5.
Ha KpblillKke pacnonoXeHO KOHTPOSibHOe OTBepCcTue
Onsa crtpaBnMBaHUA Bo3Ayxa, 3akpbiBaemoe npobkown
6. [lonnBka KepocunHa nponsBognTca vepes 3anpaBoy-
HbIM NaTpyboOK 7, 3aKkpblBaeMbln npodkon 8. Namepu-
TenbHaa Kamepa pas3melleHa Ha cTouke 9 n mnmeetr
BO3MOXXHOCTb NOoKa4dnBaTbCA BOKPYr CBOeEM OCU B Bep-
TUKaNbHOWM MJIOCKOCTU. YTNoBoe nepemMeLlleHne MOXxXHO
orpaHunynTb ynopHboiMm BnMHTOM 10. Bo nsbexxaHune cny-
YamHoOro noBpeXxaeHusa cunbdoHa 1 OaTYNKOB JNIMHEN-
HbIX NepeMeweHnn n TemMmnepatypbl NaMepuTernbHbIN
O10K KaMepbl 3aKpbIT MeTarnJIN4ecknum Koxxyxom 11.

B HWXKHEN YyacTun namepuTternbHOro 6yioka pacnorso-
XXeH dbukcaTop-donaxKok 12, B BEpPXHEN 4YaCcTu — pa3b-
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eM 13 ana noakrnoyYeHus K 3rIeKTPOHHOMY OIoOKy npu
MOMOLUN COeANHUTESNBHOIo Kabens.

Ha BHYyTpeHHen CTOpOHE KPbILLKN BbIMNOSIHEHA KIU-
HOBMOHasA MOSIOCTb, KOTOopasa cnocobcrtByeT 6onee
NOSIHOMY yOarieHMo Bo3ayxa npu 3ajimBke KepocuHa B
Kamepy.

[Mp noBepke KOMIMSiEKCA KPOHLUTEMH C BUHTOM
M6x0,5 ycTaHaBnmBaeTCcsa Ha HMXHEN CTEHKE N3Mepu-
TENbHON KaMepbl COOCHO HamnpabBNAKLWEN LUNUIMbKE U
3aKkpennaeTcsa BUHTaMW.

3.3 KnaBunartypa

CoctouTt mn3 12 knaeuwl (CM. OBNOXKKY).

Knasuwa « O » Ncnonb3yeTca O BKIMIOYEHUA W
BbIKJTFOHYEHUSA KOMIMJeKca.

Knasuwa «M» - cny>XuT onga nepesoa KoMrsiekca
B peXUM namepeHmnsa n Bxoaga B NpoCcMoTp apxuea.

Krnasuwa «F» gaBnaeTtca @YyHKUNOHANIbHON U
npeagHasHadeHa ans:

— BXOAa B rfaBHOE MEHIO U3 peXxXnmMa N3amMmepeHud;
— BXO4a M BbiXoda M3 NYHKTOB rMaBHOIoO MEHI0 U

NOAMEHIO.

Knasuwa « & » cny>Xnt ana BKMAOYEHUS U BbIKIIO-
4yeHna noacseTkn aucnned. llpy BKIIKOYEHUN KOM-
nrekca nogcBeTKa Bcerga oTKro4deHa.

Knasuwu «7T», «/» npegHasHadeHbl Ona Bbibopa
CTPOKM MEHI0, A1 YCTAaHOBKU 3HA4YEHUN NnapamMmeTpoB
N BblbOpa MHTEpPECYOLLEro KaHana namepeHumnmn.

Knasuwu ««—», «—» npegHasHadeHbl ONa ynpas-
NNEHNA KypCOpOoM (Murarwwmmn 3sHak, ymndpa m T.Mn.) B
pexmnmMme ycTaHOBKM paboymx napameTpoB, a Takxe
ans ynpasneHmnsa npocMoTpoOM NamMdaT pe3yrnbTaToB.

Knasuwa «C» cny>Xut gnsa ObICTpoOro Bbixoda W3
NoOOMEHIO B rflaBHOE MEHK KOMIIekca, yaganeHus
HEHYXHbIX pe3yfibTaToB U OJ19 CMeHbl rpadunyeckomn

12



NMHopMaLMnN B pexnme U3MEPEHUS U MnpocmoTpa
apxuBa.
OcTarnbHble KnaBULLM HE UCMONMb3YIOTCA.

3.4 PexxuMbl paboTbl

KomMmnnekc npegycmaTtpuBaeT TOJSIbKO pyYHOM 3a-
MYCK U3MEPEHMNN, KOTOPbIN MPONCXOOUT MPUN HaXaTum
KrnaBmwm «M».

B 3aBucmMmocTn OT KonmyecTtBa U3MeEPUTESbHbIX
KamMmep, UCMOoSb3yeMbIX MPU UCMbITAHUAX, NporpamMmmMa
ANeKTpoHHOro 6noka Mmoxet paboTaTb B crnenyrowmx
peXxumax:

a) Npu HanNM4nMMm ogHON KamMmepsbl:

— MOCTPOEHME MaTemMaTuydeckom moaennm — 3a-
MOpaXmnBaHue KamMmepbl CO cTaHOapTHbIM O6-
pa3uoM u 3anmcb npouecca B MNMamMaATb KOM-
nnekca B BMOe Mmoaenwu;

— onpeaeneHne Mopo30CTOUKOCTU — perncrpa-
LMA npouecca 3amMmopaKmBaHMA Kamepbl ¢ be-
TOHHbIM 0OGpa3uoM C UCMosIb30BaHMEM MaTe-
MaTudeckom mogenn gnsa obpaboTkn pes3yrb-
TaToB;

0) Npu HanNM4YMM AByX UNN TPEX KaMep:

— onpegerieHne MOpPO30CTOUKOCTU MPSAMbIM CrO-
cobomMm — ogHOBpEeMEeHHOoe 3amMmopa)kmBaHue bGe-
TOHHbIX N cTaHOgapTHOro obpasuos.,;

— onpeneneHne Mopo30CTOMKOCTU OBYX OeTOH-
HbIX oBbpa3uoB — obpaboTka pe3ynbTaToB MNPO-
N3BoaMTCA NP NOMOLLM MaTemMaTU4eCKoOn Mo-
aenmu.

3.5 MeHIO

3.5.1 llpn BKNOYEHUN NUTAHUA KOMIMIIEeKca MnosAB-
naeTca KpaTkoBpeMeHHoe coobuieHune, 3aTtemM npo-
rpraMmma aBTOMaTUYECKU NepexoanT B asiaBHOe MEHIO.
Tpebyemasa cTpoka BbibupaeTcsa Knasumiamm
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T — «T», «l» n BblgensieTtca Tem-
Faren  onene HbIM dObOoHOM. Onsa nepexona K
el }| paGote c TpebyembiM MyHK-
MPafyMFOBDHHES KOSt TOM MEHIK HeobXxoOuMo Bbl-
e 1652 BGpaTb ero n HaxkaTb Kna-

Buwy «F». [1na Bo3BpaTa B rnaBHOE MEHIO NMOBTOPHO
Ha)XkaTb «F».

B HM>KHEen cTpoke aKpaHa, B 3aBMCMMOCTU OT BMAaa
MEHIO, BbICBe4YMBaeTCHA MHAOUKATOP 3apsga baTtapewu
aKKyMynaTopoB, TeKkyuiee BpeMdA M1 pgarta, JIorotun
USB-pa3sbemMa npu nogkno4YeHMn KOMMIeKkca K KOM-
nototepy. Kpome TOro, B HEKOTOPbLIX MOOAMEHIO HWX-
HMe CTPOKU MHOMKATopa MOryT coaep’aTb noackaskum
MO akKTUBHbIM (PYHKLMOHAarbHbIM KriaBuLlaM.

3.5.2 INlyHkm a2nasHo20 MmeHto «[lapamempsbi» cny-
XXUT 019 YCTaHOBKU NapamMeTpoB UCMbITAHUA.

NaFaMeTFL NMepexon Ha HY>XHYO
crada.cerazey B | orhoky ocywlecTBRsieTcst kna-
pamTeaed. i 438 gyiamn «T» no«l», a name-
UELeM BHEOFKM 3240 | HeHme 3HaA4YeHWUI Krasuamm
[&+T L IMEMEHHMTE FK¥FCOF K—>» Y «&—>.

MapameTp «CmaHOapmHbili obpa3ey» yKa3sblBaeT
HOMep KaHamna, K KOTOpOMYy noAKI4YeHa usaMepu-
TenbHass KamMepa co cTaHgapTHbIM obpas3uom, wunu
MEeTKYy BblOpaHHOM MaTemMaTudeckom mogenn, m Mo-
XXEeT NpuHMMaTb crneayruime sHavyeHus:

— 1 — cTaHgapTHbIN obpa3eL, HaxoanTcs B Kame-
pe, NoAKIto4YeHHOU K KaHany Nei;

— 2 — cTaHgapTHbIN obpa3sel HaxoanuTca B KamMe-
pe, NoOKMIYEeHHON K KaHany Ne2;

— 3 — cTaHgapTHbIN obpa3eL, HaxoanTcs B Kame-
pe, NoaKNM4YeHHON K KaHany Ne3;

— M1 — ctaHgapTHasa KpuBasa ornucbiBaeTcsda Ma-
TeMaTunyeckom moaernbo ¢ metkom M1;
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— M2 — ctaHpgapTHasa KpumBasi onmcbiBaeTca Ma-
TeMaTuyeckom moaernbo ¢ Mmetkonm M2;

— M3 — cTtaHgapTHasa KpuBas ornucbiBaeTcd Ma-
TeMaTun4yeckom moaernbo ¢ MmeTkonm M3.

MapameTp «AKmueHble KaHarslbl» COOTBeTCTBYyeT
HOMEpY W KOnnyecTBy, MOOKIHOYEHHbIX K 3J1IEKTPOH-
HOMY OJIOKY M3MepUTENbHbIX KamMep, U MOXeT npu-
HAMaTb 3HA4YEeHUSA:

— 1 — nHdpopmaumna perncTpupyeTca no KaHany
Ne1, nogkrnoyeHa ogHa KamMepa;

— 2 — MHdopMauma pernmcTpupyeTca no KadHany
Ne2, noakn4yeHa ogHa Kamepa;

— 3 — MHdopMauunsa permcTpupyeTca no KadHany
Ne3, nogkritoyeHa ogHa KamMepa;

— 142 — nHdpopmauyuna permcTpmpyeTcd no KaHa-
nam Nel n Ne2, noakrnyeHo aBe KaMepbl;

— 2+3 — NHpopmauunsa perncTtpmpyeTcd no KaHa-
nam Ne2 n Ne3, nogkn4yeHo ABe KaMepbl,

— 14+3 — nHpopmauyuuna permcTpmpyeTcd no KaHa-
nam Nel n Ne3, noakrnyeHo aBe KaMepbl;

— BCe — nHdpopmMauunda permctpupyeTtca no KaHa-
nam Ne1, Ne2 n Ne3, nogKkn4YeHo TPpU KamMepbil.

MapameTp «numeribHoCcmbe>» NO3BONAEeT 3agaTb
BpeMs rpouecca U3MEPEHUs, B Te4deHUe KOTOpPOoro
ANEKTPOHHbLIN BNOK ByaeT onpawmBaTb AaT4YUKU 1Nn-
HEUHbLIX MNepeMeLleHNNn 1N TemnepaTtypbl. 3Ha4YeHue
3TOro napameTpa nsmMmeHseTcsa KpaTtHo 15 MuHyTam oT
1 0o 8 yacos.

MapameTp «llepuod» no3BonsaAeT YCTaHOBUTb
BpEMEHHON WHTepBasq MeXxay onpocamMmun gaTynkoB
KaXaoun UusaMepuTteribHoM Kamepbl. 3Ha4dYeHue 3Toro
napameTpa N3MeHAeTCHd KpaTHO 5 cekyHOaaMm oT 5 o
20 ceKkyHA.

MapameTp «O6bem 8bI6OPKU» NMEPECUHNTbIBAETCH
aBToOMaTU4YeCKN Npn M3MEeHEHUN ONMUTENbHOCTU N ne-
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prnoga UaMepeHmnmn, n nokasbiBaeT KOSIMYECTBO TOYEK
OTCYETOB MO Kaxgomy gatymky. MakcumasrnbHoe 4uc-
no ortcyetoB — 4320.

Ecnn 3HadyeHunsa napamMmeTpoB «ANMUTenbHOCTb>» WU
«[Nepunog» BbIOpaHbl Takmm obpasom, 4To «Obbem
BblOOpKN>» nony4duncsa 6onbwe 4320, TO npun BbIXoge
N3 MeHk «llapameTpbl» nNporpammMma aBToOMaTU4YECKU
yBENMYUT nepuoa Ao onTuMasribHOro 3Ha4YeHus.

bonee noapobHyo MHdopmauno 0 BO3MOXHbIX U
pekoMeHOYyEMbIX HaACTpoMKax MnapamMeTpoB ucCnbIiTa-
HMa cmoTtpute B n.n. 5.4.-5.5. («CosgaHne martema-
Tn4yeckon wmopgenun» un «lpoBegeHmne wucnblTaHNN»)
AJAaHHOro pykosoAcTBa Mo aKcrnnyaTtayun.

3.5.3 lyHkm enaeHoz20 meHro «bemoHHbIU obpa-
3ey» no3ponsaeT BblOpaTb BUAO 6eToHa (O6eToH Taxe-
nbin, 6eToH nerkmn, 6eToH JOPOXKHbIX U a’apoapOM-
HbIX MOKPbITUA) N pa3mMep obpasua (Kybuk c pebpom
100 vm n 70 MM, umnNMHAOP C AgnamMeTpoM U BbICOTON
70 MM), UCNOSMb3yEMbIN B 9KCNEepUMeHTe.

3.5.4 lyHkKm a2nasHo20 MeHr «Mamemamu4dyeckas
Mooersib» npegHasHadeH asnsd yCTaHOBKU U NMpocMoTpa

Koo dpumymneHToB MaTemMa-

Wit)=aZt3+aftZ+alt+all| TUMUeckom wmMopgenn (3aBuUCHU-
M1: aB=E7.S18E-1 MOCTb M3MeHeHNA obbema oT
= RS BpEMEHMN), KOoTopasi B KOM-
(Clpmaetd. S11E=12 nnekce npeacraBneHa B BUAe
[ T4+ IHEHeHHTE Ky FCOF cTeneHHon JYHKUUN TpeTbe-

ro nopsagka
V(t)=a,+a, t+a, -t° +a, -t°. (4)
3Ha4YeHnsa 3TnX KoadpdPmnMUMEHTOB 3anncbiBaoTCsA B
dopme ai = KE", rae, E = 10, n — nokasaTtesnb crene-
HI.
Onsa Bblbopa HY>XHOW Mo3unummn (3Hak, paspsg 4duc-
na), Kotopas oTMedaeTca Murarwmnm ykasaTernem,
NCMNOSb3YIOTCHA KIaBULLN «—» U «<—>». YCTaHOBKa
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3HA4YeHUN Yncen MpPomM3BOAUTCH KraBuwamMm «1» U
<<J,>>_

B nporpammy anekTtpoHHoOro 6rioka, npun obpaboT-
Ke pe3yrnbTaToOB UCMbITaHUA, 3al5iOXXeH aliropuTMm aB-
TOMATUYECKOro BblYUCEHUA KO3 PULUMEHTOB arn-
npokcMMmaumm pearibHOro rpouecca, Kotopble€ MOXHO
COXpaHUTb B NMamMsaTM KOMIMJiekca, nog ogHOU U3 UH-
anumpyemblx metok M1, M2 nnn M3.

bonee noapobHyo uHpOpMaUUO O NMPUMEHEHUU
MaTemMaTn4ecKkmnx moagenem cmortpute B n.n. 5.4.-5.5.
pyKOBOACTBAa Mo 3KcnsyaTtaunn.

3.95.5 llyHKm anasHo20 MeHr <«Apxug» npeno-
cTaBngdeT OO0CTyn K nogmMeHro npocMmoTpa pesyrbTa-
TOB N3MEPEHUN N pecypca NnamMmaTu.

ApxunBHasa nHdoopmaumnda B nogmeHro «[Ipocmomp »
XpaHNTCA B BUOE CNUCKa, KOTOPbIA OTCOPTUPOBaH
=7 no BpemMeHu npoBeneHuda. B
S MnepBoOoM CTPOKE HaxoauTcs
nocnegHee mamepeHune. Kax-
M APOGHOTE Jasi CTpoKa coOepXuTt nep-
"F"-Ebx08 . "C" ¥ ASAMTE BUYHbIE OaHHble — OoaTy, Bpe-

MSA Hadana perncrpauum wmn annmtenbHocTb. [lpu
HEOOXOONMOCTN HEHYXHbIN pe3yrnbTaT MOXHO yaa-
nMTb kKnaeuwenm «C». HaBurauma B pexXnmme npo-
cMoTpa (knasuwa «M»>») KOHKpPETHOro npouecca Takas
Xe, KaK U B pexxmmMme namepeHuda (cm. n.n. 3.6.-3.7.).

B nogomeHio «Pecypc namsmu>» HaxoOATCcA OaH-
Hble O KonundecteBe cBobogHOM namaTn. PekomMmeHay-
eTcsa BCO MHOopMaLuunio O NpoBeOEHHbIX UCMbITAHUAX
COXpPaHATb Ha KoOMNbloTEpPE MPU NMOMOLLM NporpamMmmbl
CBA3UN, TaK KaK Mpu rneperosiHeEHMM namMmatm HoBasd
nHpopmMmaumna b6yaeTt 3anucbiBaTbCHA MOBepPX MNpenbl-
ayuwenm n camble nepBble M3MEPEHNSA, KOTOPbIE CTOAT
B KOHLE Crnucka apxumBa CTaHyT HeOOCTYMNMHbIMMW.
Haxxatnem knaBuwmn «C» B 3TOM MOOAMEHIO MOXHO
NMPUHYONTENIbHO OYUCTUTbL BCIO NaMATb KOMIMSeKca.
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3.5.6 llyHKm earaeHo20 MeHro «J[JornoriHumesibHO »
MO3BOJIAET Yepes COOTBETCTBYOLWME NOANYHKTbI:

— BblOpaTb BMA 311EMEHTOB Nn-
TaHuns (pexxnm «baTapes»

NPUMEHSIETCS Onfsl UCMOMb30- | AsTooTkmdstie
BaHUS 3NIEMEHTOB MUTaHUS A0 | i neveare- ===
HanFAaxeHke UnrF
MOMIHOrO MX paspsga, a B pe- |mm =— 47 : 18
Xme “akkymynartop”

npun paspsae cBepx A0MYyCTUMOro YpoBHSA paboTa KoM-
nnekca 6nokupyeTcsa u nosBnsaeTcsa coobuweHne —
«3apagntb AKb»);

— YyCTaHaBnuMBaTb WIN KOppeKkTupoBaTb gaTty WU
BpeEMS;

— 3apaBaTb nHTepBasn BpemeHu (ot 5 go 30 MuH.),
MO UCTEYEHUN KOTOPOro KOMIMIIEKC CaMOCTOATESbHO
OTKITHOUMUTCA, MPU YCIIOBUMN, YTO HE aKTUBEH pPEXUM
N3MepPEHUS;

— BbIOUpaTb PYCCKUN WUMN aHITIMNCKNN A3bIK TEK-
CTOBbIX COOOLLEHNN;

— NMPOCMOTPETb KpaTKne cBeaeHus o gaHHOW pas-
paboTke n NnpegnpuaTUN-N3roToBnUTeEne;

— NPOBOAUTbL rpagynpoBKY KOMIJSIeEKca .

3.5.7 lNNyHKm 2naeHoz2o me-
HO «[ padyupogo4yHblie KO3@-
uyueHmsbl>» TMO3BONAEeT npu
NOAOKIMIOYEHHbIX K Npnbopy mn3-
MepUTEribHbIX KamMepax no-
CMOTPETb TEKyLLUME 3HaAYEHNSA
obbemMa n TemMmnepaTypbl Koprnyca KaMmepbl, 3Ha4YeHune
rpagynpoBOYHOro KoadpdpumymeHTa, cepumnHbini HoOMep
N3MepPUTESNILHON KaMepbl U gaTty KanmbpoBku. 3Ha-
YyeHne rpagympoBoYHOro KoadpduumeHTa, cCepumnHbIn
HOMEpP U gaTta KanmbpoBKM XpaHUTCA BO BHYTPEHHEN
namMmsTm NU3AMeEpPUTESIbHON KaMepbl.

BepxHAa cTpoka 3kKpaHa yka3blBaeT HOMEpP nsmMme-
PUTENBbHOrNro KaHarmna, K KoTopomMy noakrirodeHa Kame-
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pa. OToT HOMep OyaeT cooTBETCTBOBATb MapKUPOB-
Ke Ha pasbemMe (B gaHHOM npumepe K1) wTtaTHoro
coeaNHUTENBbHOro Kabens, NoAKMIYEHHOro K HEN.

Haxxatnem «knasnwm «C»
3KpaH npumdbopa MOXHO nepe-
KITIO4YNTb Ha crneayrwwmnm Ka-
Han namepeHunsa. Ecnm K Hemy
He OyaeT noakntyeHa HU oA- [[Clewsor kanana
Ha U3 KamMep, TO Ha 3KpaHe BO
BCeEX CTpo4kax 6yayT oTtobpakeHbl BOMNpPOCUTESbHbIE
3HaKMW.

Kpome TOro, sHadeHusa rpagynpoBOYHbIX KO3 dou-
LNEHTOB U3MEPUTESbHbLIX KaMep, MocTaBlfsA€MblX B
KOMMJIekTe Kommnnekca, npumBeneHbol B nyHkte 10.3
AaHHOro pykoBocTBa Mo aKkcnfyarayunn.
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3.6 Pexxum namepeHnm

Komnnekc nepeBogutca B pPeXUM Mn3MepeHns
Hakatmem knasmnwnm «M» N3 Bcex COCTOAHUUN, KpoMe
crnyyasi, Korga akTMBHO MEHIO NpPOCMOTpa pesyribTa-
TOB.

[MepBbIM HaXaTnem npudbop [Fr v.mn 7
nepesoauTCsa B PEXUM [1peo- %Dm;éﬁ:g?ﬁnnmziﬂéﬂu:ﬂ!
gapumesibHo20 U3MepeHUS C
oTOOpaKeHnemM AOnd KaXOoro  |['C'—»cT.Hoake
aKTUBHOIMO KaHana (M3Mepu- | & GSMEPSLME 4 as
TeNIbHOW KaMepbl) TeKyLlero
3Ha4yeHunsa TemnepaTypbl Koprnyca wW3MepUuTeribHON
KaMepbl 1 NOSIOXKEHNA gaTymka nepemMeLleHmnd, nepe-
cyYnTaHHoEe B eaANHULbI obbema.

Ecnn He npaBuUnbHO yCTaHOBSIEHbl 3HA4YeHUA nNa-
pamMmeTpoB ncnbiTaHnsa (cm. n.n. 3.5.2) nnm kamepbl He
MNOAOKMIOYEHDbI K 3NIeKTPOHHOMY BOKYy, TO nporpamMmma
BblgacT coobuweHne o6 ownmbke B COOTBETCTBYHOLLEM
kaHane: «owmnbka NMOOKJTFOHUEHWA!». INpn Heobxo-
ANMOCTM HaxaTuem knasuwm «C>» MOXHO MNpUHYyOuU-
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TEeNbHO OOHYNMUTb MNOKa3aHUA aOaTymka nepemelle-
HUn. 3 pexmnma npegBapuTericHOro n3mMepeHua B
rnmaBHOe MeHIO BbIXOOAT MO KnaBuwe «F».

PeXxnm perncrpaumm sanyckaeTcd HaXXaTmem Kra-
BUWLN «M». BO Bpemsa permcrpauum npouecca samo-
PO3KN MHJOPpMaLUA C OAaTYUKOB U3IMEPUTESIbHbIX Ka-
Mep MHONUNpyeTcAa B TEKCTOBOM U1 rpadpomnyeckomMm Bu-
ne.

B TekcTtoBOM pexXumme oTobpakaeTca Tekyulee
3HadyeHue TemMnepaTtypbl 1 oO6bemMa BO BCEX aKTUBHbIX
KaHalnax, JluHenKa nporpecca, HOMep u3MepeHus,
narta un Bpems. lepeknioyvyeHne mexny TEeKCTOBbIM U
rpaounyecknm pexmmamMmm NHOnKaumnm ocyLlecTBrdeT-
ca KrnaBuwien «M».

EH  YW.mMA T*LC
q +7 BV +-5 .5

+=. 42

Wl
#3214

M
NiE m——— 1% «M>
PN +Z 04

ZE HuA ZHEE 14 . 42 1% == A2 44

B rpaduyeckom pexumme MOXHO MNpoOCMOTPETb
npoLuecc NU3MEHEHA curHana ansg KaXgoro gartdymka B
oTaenbHoCcTU. [lepeknioyeHne wmexay rpadoukamm
N3MEHEHNA TemMnepaTtypbl 1 o6bemMma ogHOro namepu-
TeNnbHOro KaHarna ocyuiecTBnaeTcs Knasuwem «C».

+3_ 42 -z 49
W41 T4
+3 44 «C» -&. &
M1 RN “C
+3_ 0= -7z
FENEE. Az .44 AZ 3= Az .4

NonoXxeHnem BepTUKanbHONoO Kypcopa MOXHO
YNpaBnaATb KNaBULLAMU «—>» U «<—». [IBUXKEHUE Kyp-
copa BOOJSIb OCU BPEMEHU YCKOPSETCH Mpu yaep’ka-
HUW JaHHbIX KNaBULL B HA>XaTOM COCTOSAHUMN.
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CneBa No UeHTpPY 9KpaHa pacnonaraeTca MHJOP-
Maumsa O TOM, NPOLLECC KaKoro gatymka BbiBeOeH Ha
nugunkatop (V — obvem, T - TemnepaTtypa), a MHOEKC
TMNa ykasbliBaeT Ha HoOMep KaHana. Yucno, ctoduwee
nog o6o3HaveHnem Turna akTUBHOIro KaHasna cooTBeT-
CTBYET TEKyLLEMY MOSIOXKEHUIO KypCcopa.

Ecnn K anekTpoHHOMY ONOKy NOAKMYEeHO AOBe U
Bbonee mnamMmepuTenbHbIX KamMep, TO nocriegoBaTerb-
HbIM HaXkaTMeM KnaBuLLU «|» MOXXHO nepeknoyvaTbcH
mexay rpadoumkamm V1 <> V2 n T1 < T2.

+=_-1E +E_ 0
I|.||-'1 <<J/>> 'I.I'E
+ =44 +E_ =
M — M
+=_ 0= *Z_EX
1z == 41z 44 1= 17
-=_ 49 -z. 9
T4 J, T
e & «d» -c. &
o “C
C <>
- = -E. =
12 == 12 44 12 1= 1= ==

CornacHo TOCT 10060.3 ncnblTaHne Ha MOpPO30-
CTOUKOCTb B6EeTOHa cunTaeTcsa 3aBepLUEHHbIM NpU O0-
cTmxkeHnn -16°C. B pexxume perncrpaumm mamepeHmmn
TemMnepaTtypa B KaXXOOW KamMepe OTCrieXXmBaeTCA UH-
anBuayanbHoO. Ecnn HeT oxnaXxaeHunda ogHoOM U3 Ka-
Mep 0o -16°C, To NpoAoSIKUTENBHOCTb perncrpaumnm
aBTOMaTU4eCKu yBenmydmBaeTca (Cc wuarom 15 MnHyT).

Bo Bpemsa perncrtpaumm MOXHO YBENNYUTb MPO-
AOOJTKXNTENbHOCTb npoLuecca namepeHud, c warom 15
MWHYT, 4epe3 COOTBETCTBYIOLLMNNA MYHKT MEHI0 (CM.
aanee).

B TekcToBOM peXXmmMme HaxaTuem KrnaBUuLLnN «—>»
MO>XHO MNOCMOTPETb CBOAHYIO MHOpMaAUUMIO O Bbl-
OpaHHbIX NapameTpax- Bua 6eToHa, reomeTpusa ob-
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pasua, ctTaHgapTHbIM obpa3sel (9TanoH), KONIM4ecTBO
aKTUBHbIX KaHanoB, ANUTENbLHOCTb 1 Nepuoa.

EeToHHEER oEFazel,: ATanoH Mz
KH Z: 2W=3 H3ZE-H4 Hie:THE . KEaHak!

H=3 HNSZE-f4 LAaTeneH. 4 M C I RE
M2z F=415H «—>> | MepHoa . c

EeToH noFoEHEA

"M —rEammK "+ -naran < | Evemk ‘188 MM
"+"—BHEDP kaHana .
F"—Erixon +"—EeFHTECA

NMpouecc perucTpauun 3aBepluaeTcsa aBToMaTu-
yeckn. Ha nHankauuio BbIBOOATCA pe3yrbTaTbl, KOTO-
pble NMpun HaXkaTuun knasuwun «F» coxpaHarTca B na-
MSATW.

Kosd  MopeM: EeToHHEIA oEFRazely, .
Nl v il = =
al=+1. - =3 . -
M2 a%=:§.§3%§—g% <“L» M2E F=-15®
az=+3. -
"M"—-rradHK . "+ —-naraM PEEN "M"—-rradHK . "+ —-naraM
"L =erHEOF KadHana "L =erHEOF KadHana
"FY=ELIxon "FY=ELIxon

Ona 6eTtoHHOro obpasua MHONUUNPYIOTCS:

— MakcumarnbHasa pas3HOCTb OObeMHbIX aedop-
Maunm 6eTOHHOro n craHgapTHoro obpasuoB
AV;

— MaKkcumarbHas OoTHOCUTENbHas pa3HOCTb
ob6beMHbIX gedopmauynin 0;

— Mapka 6eToHa N0 MOPO30CTOMKOCTU F;

Ona crtaHgapTHoOro obpasua MHOWMUUPYKTCA KO-
addPnUMeHTbl MaTemMaTU4ecKoun Modernn, KoTopble
HaXkaTMeM KNnaBULLMN «1» MOXHO 3anmcaTb B MYHKT
rmaBHoro MeHw «MaTtematndeckasa wmoaenb» noa
HY>XHoOU meTkon M1, M2 nnn M3.

[Mpouecc perncTtpaumm MOXHO OCTaAHOBUTb CaMo-
cToaTenbHO. [lpn aTomMm nporpammon 6yaeT npegno-
>XEHO HEeCKOJIbKO BapnaHTOB OENCTBUN:

HzMeraHKHe !
+15 MHMH¥T

NMFOAOAFIMTE
FRIANHMTE
CoOXFAHKMTE




— +15 MuHym — yBenmnyeHue OnNTENbHOCTU U3MeE-
pPEeHNA 1 BO3BPAT B PEXUM perncrpaumnm;

— MPOOOJPKUMb — BO3BpAaT B PEXUM permcrpauyuu;

— yOaniumpe — yaaneHune cobpaHHom nHdopmaunm um
BO3BpaT B peXuM npenBapuTeribHOro mamepe-
HUSA;

— coxpaHump — obpaboTka cobpaHHOM MHOpPpMaA-
LM N cCOXpaHeHNe B apxmBe.

3.7 NamAaTb pe3ynbTaToB

3.7.1 KomMmnnekc ocHaweH namMmaTbio Ansa Aonro-
BPEMEHHOIro xXpaHeHua 126 pel3ynbTaToB UCMbITAHNNA
N YCINOBUUN UNX BbINOJIHEHUA, KOTOPbl€ 3aHOCATCHA B
namMmaTtb noapsa, HadnHaa ¢ 1 Homepa.

3.7.2 Pe3ynbTaT UcnbiTaHUM MOXET coaep’xaTb OT
2 0O 6 KpUBbIX M3SMEHEHUA obbemMa 1 TemnepaTypsbl,
B 3aBMCMMOCTM OT KOJin4ecTBa UCMNOJSIb3yeMblX N3Me-
puTenbHbIX Kamep. lNNpu ucnbiTaHMax OByx n b6onee
BGeToOHHbIX 0Opa3LoB 3HaA4YeHne Mopo30oCcTomKocTn F
BbIBOOANUTCA KakK Ansa otaenbHoro obpasua, Tak n ans
BCEWN Cepun MO CcpeaHEN BeSIMYMHE MaKCUuMalribHOU
OTHOCUTESNBHON pa3HOCTU OOBbEMHbIX Aedopmaunn
0, B cootBeTcTBUM ¢ [OCT 10060.3.

3.7.3 Pe3ynbTaTbl MOXHO npocmMmaTtpmBaTb Ha OUC-
nrnee 3neKkTpoHHoOro 6rnoka kommnrnekca. Bxog B pe-
XXM MPOCMOTpPa OCYLLECTBMAETCA U3 COOTBETCTBYIO-
Lero nyHKra rfnaBHOro MeHw «ApxuB» (CM. .M.
3.5.5). HaBuraumna ocyuwlecTBnseTCa TaK >Xe, Kak U B
pexxnme namepeHuns.
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3.7.4 T'lpn nepenosiIHeHNN NamMAaTn aBTOMAaTUYECKU
yaandaeTcsa camMbl CTapbin pe3yrnbTaT ¢ 3aMeHON ero
Ha HOBbIN.

Mo)XHO ygoanuTb Bce pel3yfnbTaTbl, UCMOoJNb3yda Me-
HIO «Pecypc namaTtm».

3.7.5 BbIxog n3 npocmoTpa pe3yribTaToB MNpous-
BOONTCA HaXaTnem Krnasuinm «F».

3.7.6 Jlirobon pesynbTaT MOXHO yOarnTb HaXaTu-
emM KnaBumn «C».

4 YKASAHUWUE MEP BE3OIACHOCTH

4.1 I'lo cnocoby 3awnTbl YernmoBeKka OT Mopa)XeHus
ANEKTPUYECKMUM TOKOM KOMMIIEKC COOTBETCTBYET
knaccy Il TOCT 12.2.007.0 n He TpebyeT 3asemne-
HUA.

4.2 Npun paboTe KomMnnekca ¢ MOPO3UIIbLHON KaMe-
ponn Heobxoammo cobnwagaTtb Mepbl 6e3onacHocTwy,
N3JTOXXEHHbIE B PYKOBOACTBE MNO €€ 3Kcnsiyataunn.

4.3 Npn 3anonHeHNN N3aMepuUTENbHON KaMepbl Ke-
POCUHOM [OOJIKHbl cobnoaaTtbca TpeboBaHuAa 6eas-
OMNacHOCTN B COOTBETCTBUM C AENCTBYOLWNMU NMpaBu-
namMmm noxapHom ©6e30nacHOCTU U MNPOMbILLUIIEHHON
caHunTapun.

4.4 K paboTte ¢ KOMMIMEKCOM O0JKHbI A0OMNYyCKaTbCH
niua, nyuymeLumne Hacrosuee PO.

4.5 KoMmnnekc He coOep>XUT KOMMOHEHTOB, onac-
HbIX OMS >XKN3HN U 300pPOBbSA NOOEN.

5. NOPAOOK PABOTHI

5.1 BknoyeHme KoMnrnekca

[Mpun akcnnyaTaunm 3feKTpoHHOro 6yoka KoMmnnek-
ca MOXHO NOoSfib30BaTbCA akKKyMmyrnsatTopamm (KoTopble
npegBapuUTernbHO crieayeT 3apsaavTb) UMM CETEBbIM
G10KOM nNuUTaHuUA, KoTopbin noaknto4daetTca Kk USB-
pa3bemMy, pacrnosyioXXeHHOMY Ha BEepXHEeM Topue Kop-
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nyca 9areKkTpoHHoro 6r5ioka. KomMmnrnekc Takke MoXeT
paboTtaTtb OT Kabena cea3m USB, ecnn oH noagknto4veH
K KOMMbIOTEPY.

BkrtodeHne Komnmnriekca npounsBoaAnTCA HaXXaTuem
knasuwun «(O)», NpyM 3TOM Ha Aucnree KpaTKkoBpPEMEH-
HO nosBuUTCA MHJOpPMAaALUMOHHOE coobuleHne, 3aTem
ancnnem aBTomMaTUYecKu nepexoauTt B rnaBHoOE Me-
HIO. Ecnn npu BKMNOYEHNN KOMIMJIIEKCA, KOTOPbIN M-
TaeTca OT aKKymMynaTopoB, Aucnnenm coobuiaet o
HeobxoaAMMOCTN uUX 3apsga unm He paboTaeT, TO B
COoOoTBEeTCTBUE C NyHKTOM 7.5 cnegyeTt Nnpon3BecTn Ux
3apsa nnm BocCcnorb3oBaTbCA ceTeBbIM ONMOKOM nuTa-
HUS.

[Mpn nepBOM BKIIKOYEHUN KOMMSIEKCa M B Aalb-
Henwem HeobxogumMmo TMnpounsBecTM YCTaAHOBKY WU
KOPPEKLMIO BPpEMEHUN N AAThbl.

5.2 lNMoaprortoBka oGbpa3uoB U N3MepUTeribHOM
Kamepbl

5.2.1 llepen Havanom wucnbiTaHUN HeobxoanmMo
noaroToBuTb O6E€TOHHbIE OOpa3ubl, KOTOPbIE U3roTaB-
nmBarT M OTOMpaloT cornacHo nyHkram 4.5 -4.10
F[OCT 10060.0 u TOCT 28570. Ecnn uenbio ucnbiTa-
HUA ABnAeTCca NnosfilydeHne matemMaTudeckom mMmoaenwu,
TO B KayecTBe obpasua 6epyT antoMNHNEBBLIN KYyOUK,
nocTaBNsg€eMbI B KOMIIEKTE.

5.2.2 Onpegenutb HadvanbHbIn 06beM Vo GETOH-
HbIX OOpa3LuoB N HACbITUTb UX BOOOW COrflacHO NyHK-
Ty 4.11 TOCT 10060.0.

5.2.3 NpoBepnTb NNaBHOCTb XO04a HanpaBAlOLLEN
LINUbKN cunbdoHa go nomeuwieHnsa obpasua B U3-
MepUTENbHYIO Kamepy. Ona 3Toro gocrtatodHO He-
CKOJIbKO pa3 Jerko HagaBuTb BBEPX UMM OTTAHYTb
BHU3 3a yTosriweHne BUNONMON 4YacTu wnunbku. Npwu
NoAKIMMHUBaAHUN criegyeT HaHeCTUM Ha LWWNUIibKy He-
BonbLwoe KOoNMM4YecTtBO cMaskm (IMTor, cmMas3o4dHoe
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Macro, CUMiMKoHoBas cMa3s3ka) U MnpoBepuTb MnaB.-
HOCTb OBWMXEHUNA CUIb@dOHAa.

5.2.4 [Ona noBbllLEHNA TOYHOCTU WU3IMEPEHUA U
yBeEJSIMYEHNA NMMHENHOrNo xoda cuibd@doHa, nepen 3a-
NTMBKOW KEpPOCUHa B KamMepy, Heobxogmnmo HanpaBnsa-
IOLLYIO LWNNMbKY OTTAHYTb BHU3 U 3aKpenntb €€ B
3TOM MOJIOXKEHUNUN, MOBEPHYB donKcaTop-dosia>kok.

BHUMAHWE! 3akoH4Yue 3anpaeKy u3mepu-
mesibHOU KamMepbl Heob6xoO0uMO CHSIMb oO2paHu-
YyeHuUe Ha eepmukKasibHoe repemMeuw,eHue culib-
¢gpoHa, eepHye cukcamop-pria)koOK 8 UCXOOHoe
nosioxxeHue. B npomueHOM criy4yae, peaucmpa-
yusi o6 beMHbIXx Gechopmayulti obpa3zyoe 8o epe-
Msi 3KcriepumMeHma 6ydem ripoucxodumb Hernpa-
8UJIBbHO.

5.2.5 OTKpyTUB NpMXXNMHON 60NT 3, CHATb KPbILUKY
2 N HanNUTb YUCTbIN KEPOCUH B U3MEPUTESIbHYIO Ka-
Mepy 00 YPOBHSA 5-7 MM.

5.2.6 C nomoLblo KploYKa, NOCTaBMAEMOro B KOM-
nnekrte, nnn obeBsa3aB TOHKOWM MPOBOSIOKOM, ONYCTUTb
obpasey, B KaMepy U O0SINTb KEPOCUH OO0 BEPXHEro
Kpasa CTEHOK.

5.2.7 3aKkpblTb KpbIWKY 2, npegBapuTesibHO ybe-
OVNBLLUUNCb, 4TO BonbLlOoe pPe3nHOBOE KOS1bLO MSOTHO
YNOXXeHO B TopueBOW MNMa3 Ha Kopnyce. BctaButb
NPUMXXMMHOE YCTPOUCTBO (KOPOMBbICIIO 4) B NPOYLUNHbI
BOOKOBbLIX KPOHLUTEMHOB W 3aKpyTUTb MNPUXUMHON
6onT 3 nNpu nomMmowM raedyHoro Kriroda OO0 KacaHus
KPbILLKN C KOPNYyCOM KaMepbil.

5.2.8 3anuBaga B 3anpaBoO4HbIN NaTpyboOK 7 Kepo-
CUH U, NMokaudmeas Kamepy, CTpaBUTb BO3OAYX U3 Ka-
Mepbl 4Yepe3 KOHTPOSibHOE OTBepCTUe Ha KpblLLKe.
3akpyTuTb NpPobKy 6.

5.2.9 3anonHunTb 3anpaBo4HbI NaTpyboOK Kepocu-
HOM OO0 Kpas U 3akKpyTuUTb NpPoOkKy 8. N3nunwkmn kepo-
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CHaA MNPOMaKHYTb TPAMKOW. 3akpenuTb KamMepy Ha
CTOMKE CTOMOPHbLIM A3bl4KkOoM 10.

5.2.10 lNoBepHYTb ukcaTop-dorna>kok B ncxogHoe
NOJIOXKEHME N HadaBUTb BBEPX Ha BUOUMYIKO 4acTb
HanpasfAaLWEN WNNUINbKN cunbdoHa. Ecnun wnumnbka
OyoeT cMmewaTtbca (3TO O3HaA4aeT, UYTO U3 CUCTEMbI HEe
MONMHOCTbIO YyaaneH BO34yX), TO crneayet OTKPbITb
NpobKy Ha 3anpaBoO4YHOM nNaTpybke mn, NOBTOPMB MNpPO-
ueaypbl 5.2.4 n 5.2.9, nobutbca NonHoro yganeHus
Bo3ayxa. [locne 3anpaBkm kKamepy criegyeTt nporTe-
peTb.

BAXXHO! 3anpaeky u3mepumesibHbIX KamMep
KepOCUHOM Heob6xoo0umMo nposodumb mujamersib-
HO, maK KakK HaJsiudue eo30dyxa UCKa)Xaem pe-
3ynbmambi ucnbimaHuu!

5.2.11 Tllpn Hanuyuun A[OOMNOSNTHUTESNbHbLIX U3MEpPU-
TenbHbIX KaMep MNOBTOPUTbL AOf1A HUX npoueaypy 3a-
NMMBKMU KEPOCUHA, €eCrin OHM ByayT ncnosnb3oBaTbCA B
NCcnblTaHUN.

5.2.12 TllogknoynTbe nNOAroTOBSIEHHYO U3MeEpPU-
TENbHYIKO KamMmepy npu nomouwm kabena K coeanHu-
TenbHOMY 65oky. [logknioyeHne ogHOM KamMepbl MO-
XeT npounsBognTbCs K nobomy mi3 pasbemMoB C Map-
kmpoBkon K1; K2; K3.

BAXXHO! [1lpn TakomMm nogkrno4veHun npasuribHO
BblOpaTb aKTUBHbIA KaHas nNpu HaAcTpouke napameT-
pOB MUCMNbITaHUM Mo n. 5.4.2.

PEKOMEHAOYEM! [lpn npoBegeHMn wucnbliTaHUnm
KaMmepy CcO cTaHgapTHbIM obpa3s3uomMm noakntydaTtb K
kaHany K1.

5.2.13 T[llogkntountb coeguHuTeribHbI ONoOK K
3NEKTPOHHOMY BSIOKY.

5.2.14 Tlpn Hanu4uun AOOMNOSTHUTESbHbLIX U3MeEpPU-
TeNbHbIX KaMep KaXxXOyr KamMepy MoaKMIoYNTb MNpun
nomMmoLuinm kKabena kK coegunHUTeribHOMY OJFIOKY U Bbl-

27



OpaTb akTUBHbIE KaHarslbl, COOTBETCTBYIOLLMNE MapPKU-
pOBKe.

5.2.15 BAXXHO! Bont B NYHKT rfnaBHOro MeHHo
«['pagynpoBo4yHble KOOI MPULUMEHTbI» U MNPOBEPUTL
yCTaHOBJIEHHOE 3Ha4deHne KoadpdpuumeHTa, COOTBET-
CTBYHOLWEro nogkno4veHHonm kamepe (cm. n.n. 10.3).

B OGOonee no3gHmMx Bepcuax npubopa 3HadeHue
rpagynpoBOYHOro KoadpduymeHta cuUuTbiBaeTCcHd aB-
TOMATUYECKN N3 MNaMATU USMEPUTESNIbHON KaMepbl
npun e€ NoaKIMYEeHNN K NEKTPOHHOMY GIOKY.

5.2.16 llomecTuTb nU3MepUTENbHYIO KamMmepy (Ka-
MepPbl) B MOPO3USIbHYIO KaMepy, 3aKkpbiTb €é. lepea
BKIMIOYEHUEM MOPO3USIbHON KaMepbl B CE€Tb N aKTu-
BaUMEN peXxmnmMma permcrtpaunm B 3rieKTPoOHHOM 6roke,
Bblaep>kaTtb nay3dy B 30 MuHyT, corrnacHo [OCT
10060.3. Bo Bpemsa 3TOoM Mnay3bl, BKIIIOYUB PEXUM
npeaBapuTerilbHOro MU3MEPEHUA, MOXHO TMMPOBEPUTL
NPaBUrbHOCTb MOOKIIOYEHUA Kamep u paboTtocno-
COOHOCTb AaT4yYMKOB Mo Apendy nokaszaHum .

5.3 Ucnonb3oBaHe ob6pa3luoB ApPpyrux pasme-
poB

[MTomMmnMo 6eTOHHbLIX 06pa3uoB-KYyOUKOB C pa3mMe-
pamn 100x100x100 mm TOCT 10060.3 paspeluaeT
ncnbiTbiBaTb oBbpasubl B BUAEe UNnmMHOpoB (KEPHOB) C
anameTpom n Bbicoton 70 mMm.

Hona peanusaumm 3TOU BO3MOXHOCTU, OOMOJIHU-
TenbHO, MO 3aka3dy noTpedbuTend, nocrTaBnsdaeTCs
arTloMUHUEBBLIN CcTaHOaApTHbIM obpasel, COCTOSALNN
N3 AOBYyX 4acTten: Kybuka c uunnmHOpu4veckowm nosno-
CTbIO U UMNUHApPA, BCTABMEHHOINo B 3Ty MNOSOCTb.

CTtaHOoapTHbI obpasey, B cbope wucnorsrb3lyeTcs
Ons nonyyvYeHuna mMmaremMaTtudeckom moaesnn wvunu gns
npoBegeHNA UCnNbiTAHNA Ha MOPO3OCTOMKOCTb AOUNd-
doepeHumnanbHbIM METOAOM.
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Mpn onpeoeneHnMn MOPO3OCTOMKOCTU OETOHHbIX
obpas3uoB B BMAE UMINHAOPOB, YTOObI CKOMMEHCUPO-
BaTb M3ObITOYHOCTb 3anMBaeMoOro KepocumHa, cHada-
na B U3MeEPUTESIbHYHO KamMepy noMewaroT Mosbln
anroMmMHMEBDbIN KyOMK, a 3aTeM B HEro BcrtasnsatoT be-
TOHHbIN KepH. [lpouenypa 3anorfnHeHns Kamepbl Ke-
POCUHOM nNpomnsBoanTca cornacHo n.n. 5.2.3 -5.2.10.

Kpome Toro, Tpu OonosfiIHUTEsbHbIX BKNagbilla, Ko-
Topble npunobpeTalnTca AOMNOSNMHUTESNBHO ANA Ka)XOoun
KamMepbl, NO3BOMAKT UCNbITbIBATb OETOHHbIE KYOMKU
co ctopoHon 70 mm. Hmke Ha pucyHke 4 npuBeneHa
cXeMa pacnonoXeHus BKnagblllen BHYTPU KaMepbl.

[Mpn obpaboTke pe3ynbTaToB UCNbITaHNA OETOH-
HbIX KybukoB c pebpom 70 MM 3HadyeHune MopO30-
cTonkoctn F, coorBeTcTBylOLlEE BbLIMUCMIEHHOMY OT-

HOCUTENbHOMY M3MeHeHUO obbema 0, bepetTca u3
Tadbnuubl 1 Kak ana umnuuapa J970x70 Mm.

Puc.4 - Cxema pacnonoXeHusa Bknaabiluen B N3s-
MepUTENibHON KamMmepe

5.4 Nony4yeHne maremaTu4eckom moanenm

Mpexxae 4em NpuUcTynnuTb K UCMbITAHUAM HaA MOPO-
30CTONKOCTb 6eTOHHbIX obpa3uoB HeobxoaAMMO 3a-
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NOXUTb B KOMIIJIEKC KPUBYHO, XapaKTepusyloLlyro
obbeMHble pagedopmaunm crtaHgapTHoro obpasua.
Ona aTtoro HeobGxoaouMmMoO nNpoum3BecTu crieayrolwme
0enNcTBUSA.

5.4.1 lloarotoBuTb U3MEPUTESIbBHYIO KamMepy CcoO
cTaHgapTHbIM o6pa3uomM, MOMECTUTb €€ B MOPO-
3UNbHYKO KaMepy 1 NOoAKMIYNTb K 3JFIEKTPOHHOMY
Gnoky, cornacHo MNyHKTy 5.2. gaHHOro pykoBoAcTBa
Mo aKcnsyartayun.

5.4.2 Bontn B NYHKT rnaBHoro meHto «llapamer-
pbl» N HAQCTPOUTb NapaMeTpbl UCMNbITAHUSA:

— yKasaTb HOMEepP KamMepbl, B KOTOPON HaxoOUTb-
cAa cTaHgapTHbI obpaseu;

— BblOpaTb akTUBHbIE KaHarnbl;

— YCTaHOBUTb OJINTENIbHOCTb WU Mnepuos peru-
cTpauuu.

Huxe npuBegeHbl pekoMeHayemble 3Ha4YeHUusa na-
pamMeTpoB AN MOoJsIydYeHuss maremMmaTtm4eckon monenu

npwu pabote ¢ ogHON KaMepoWn.
MNarFamMeTF -

CTaHa . oEFazel, 1
HETHE . KaHantl 1
LAaTEeneH. :4H 4:3[
MerHon .

OELEeM EHEOFEM

[£+Td IMEMEHHTE fKYFCOF

5.4.3 B nyHKTe rmaBHOro MmeHio «[ pagympoBOYHbIE
KOa(phPUUNEeHTbl» YCTAaHOBUTb 3HadeHume rpagymunpo-
BOYHOIro KoadpdpumumeHTta, KoTopoe OOJIKHO COOTBET-
CTBOBaTb NOAKITIOYEHHON KaMepe.

5.4.4 BKNO4YUTbL MOPO3UILHYIO KamMepy B CeTb U
AOBOWHbIM Ha)Xatmem kKnasuwnm «M» 3anycTtmnTb nNpo-
LLecc permcrpauyun.

5.4.5 [llo 3aBepLlwieHUN BpPEMEHU perncrTpaunm
3NEeKTPOHHbLIN BNMOK aBTOMAaTU4Yeckn obpaboTaeT pe-
3ynbTaTtbl WU3MEPEHUN, caenaeT anrnpokcmMmauuio
KpMBOMN OObEMHbIX AedopMaunnm m BbIHYNCIINT KOId-
doUUnNEeHTHLI.
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Kiomd  MOLeM -

EH 1  afi=—1 . B3d4E+HE
al=+41 . HIRE-H3

24 as=-5_ 37T9E-RS
az=+9. 98-1E-13

"M"-rrasHK . "+ —-narFraM

" =-eLEOF KaHana

"F"—eRIxon,

AT KOIPPULMEHTbI MOXHO COXPaHUTb B MNYHKT
rmaBHoro MeHo «MaTtematndeckasa wmoaenb» noa
HY>KHOI MeTkon M1, M2 unu M3, HaxaB knasuwy « T »
N B OalbHENWIEM WMCNOSfb30BaTb MPU BbIHYUCIIEHUN
Oo6beEMHbIX aedopmMaumn B UCMbITAHUAX C BETOHHbI-
MM obpasuamm.

Kpome TOro, ecrnim cpasy nocrie UcnbitTaHna Koad-
dnumneHTbl He ObINM 3anncaHbl B Npnbop Kak Koado-
donumeHTbel MmaTemMaTu4eckon mMoadernn, ToO MX 3Hade-
HUA TakkKe MOXHO MOCMOTPEeTb B MYyHKTE rflaBHOro
MEHIO «ApXnB».

5.4.6 lNpun pabote c AByMSA Unn TpemMmsa U3Mepu-
TenbHbIMN KaMepamMun, ¢ OAHOBPEMEHHbLIM UCMbITAHWN-
eM OABYX Unm tpex obpasuoB 6eToHa, peKoMeHOYyETCH
NCNosfib3oBaTb YTOYHEHHYIO MaTeMaTU4decKyro MoO-
Aenb, Y4YUTbIBAOLWYO BIMAHME OOMNOSNHUTESIbHbIX Ka-
Mep Ha npouecc oxnaxaeHusa (yBernmyeHme maccbl U
YMEHbLUEHUNE CKOPOCTU OXNnaxXaeHms).

Mopgenb ansa aToro crnydas nosfnydaroT npu rnpose-
AEHNN NCMbITAHUA HA MOPO30OCTOMKOCTb AnNddpepeH-
umanbHbIM MeTo4OM, C OOAHOBPEMEHHbLIM 3aMOpaXXu-
BaHMEM CTaHOapTHOro n 6eToHHbIX 0Obpa3uoB.

Huxe npuBegeHbl pekoMmeHayemble 3Ha4YeHusa na-
pamMeTpoB AOJ1A NOoNy4YeHUs MmaTtemMaTn4eckom moaenm

npu pabote c AByMSA UaMepuTenbHbIMN KamMepaMM.

MNarFraMeTFel:

CTaHa . oEFazel, 1
HTHE . KaHantl
LauTeneH. ;4 H
MerHon .

OELEM EHIEOFEM 43EH

[Tl IHM=MeEHHMTE S K¥FCOF
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5.4.7. Ona nonyydyeHna ctaburnbHbIX pe3yrnbTaToB
npu npoBegeHunn ncnbltTaHnm TpebyeTca cobnogeHune
HEKOTOPbIX peKoMeHOauun.

— UCMoJSib30BaTb MOPO3USIbHYKO KamMepy npo-
MblLUTIEHHOro obpa3sua ¢ MakcMmalribHON TeM-
nepatypon oxnaKgeHua He Bbllle MUHYC
24°C;

— pa3mMmellaTtb naMmepuTesribHble KamMepbl MO BO3-
MO>XHOCTU B OOHOM N TOM >Xe& MEeCTe MOPO-
3UJSIbHON KaMepbl,

— ONAa YMEeHbLUEHUA BITMAHNA KpaeBoro adpdoekra
npu oxnaxgeHmm HeobxoamMmo CcTaBUTb U3Me-
pUTEnbHbIE KAMEPbl HA PACCTOAHNUN OT CTEHOK,
KOHLUEHTPUPYS X 6nmxke K ueHTpy MOpO3urb-
HOWN KaMepbil;

— MNONYYNTb CeEPUID KpUBbIX 0ObEMHOro agedop-
MUpoBaHUA cTaHOapTHoro obpa3sua (koaddu-
LMEHTbl MaTemMaTU4ecKon mMoaerin), CooTBEeT-
CTBYHOLLUMX pasfiMdHbIM HadasribHbIM TeMmrnepa-
Typam ncnbITaHUS;

— npn Bblbope KoOdPDdDULIMEHTOB MaTemMmaTunde-
CKOM Mogenun npuHuMmaTtb BO BHUMaHUE
HadarbHYyO TemMmnepaTtypy, npm Kotopown Obina
noslydeHa Moaenb, gornyckaeTcsa oTniundue Ao
+2°C.

5.5 NpoBegeHue UcnbITaHUN

5.5.1 lNoarotoBuTtb 6€TOHHbIE OOpa3ubl U N3MepU-
TelnbHble KaAMepPbl COrrmacHo NyHKTy 5.2.

5.5.2 TllogknounTb Wmn3MepUuTersribHble KaMepbl K
ANEKTPOHHOMY OJFIOKY KOMMfekca M NoMecTuTb Ux B
MOPO3USIbHYIO KaMepy.

5.5.3. Bontn B nyHKT rmaBHoro meHwo «[lapamert-
pbl» N 3agaTb NapamMeTpbl UCMblITaHUA.

a) PekomeHgyemble ycTaHOBKM npu pabote Cc oa-
HOWN KaMepoWu.
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MarFraMeTFEl:

CTaHAa . 0oEFazel, M1
HETHE . KaHantl 1
LAaTEeneH. :4H
MerHon .

OELEeM EHEOFEM | 0

[&=+tlIu=MeHHMTE SKrFCOF

6) PekomeHaoyemble ycTaHOBKM npu paboTte cC
ABYMS KaMepaMu:
— Ona cnyydasa onpenesrieHnss MOPO30CTOMKOCTU
AByX 6eToHHbIX 06pa3LoB;

MarFraMeTFEl:

CTaHa . oEFazel, MZ
HETHE . KaHantl 1+Z
LAaTEeneH. :4H
MerHon .

OELEeM EHEOFEM - o 0
[&=+tlIu=MeHHMTE SKrFCOF

— 0714 Cllydad NnpAmMbIX NCnblTaHUN.

MarFraMeTFEl:

CTaHa . oEFazel, 1
HETHE . KaHantl 1+Z
LAaTEeneH. :4H =3 2]
MerHon .

OELEeM EHEOFEM

[&=+tlIu=MeHHMTE SKrFCOF

ONnNTenbHOCTb UCNbITAHUA MOXET OblTb YMEHb-
LLIeHO, ecnn Temnepartypa OKOHYaHUA oXxnaxXgeHus
MUHyc 18x2°C, gocTturaetca Ha MOpPO3usibHoM 060-
pyaoBaHuUn notpebuntensa 3a 6ornee KOpOTKUN CPOK.

5.5.4 BoUT B MYHKT rMaBHOMO MeH «beTOHHbIN
obpaseu>», YyCTaHOBUTb BWUO WUcCNblITyeMoro ©O6eToHa
(TskenbIn, nerkmm mnnnm 6eToH OOPOXKHbIX U a’3po-
APOMHbIX MOKPbITUNA) N reomeTputo obpasyoB (Kybuk
c pebpom 70 n 100 mMm, umnuHap K70x70 Mmm).

bonee TouHble pa3mMepbl 06pa3LoB ANl KOPPEKTU-
POBKU pe3ynbTaToOB UCMbITAHNA MOXHO ByaeT BbICTa-
BUTb B nporpamme cBaA3un (INpunoxeHmne 1) nocne
3KCnepmMmeHTa npm coctaBfieHnn oT4yeTa.

5.5.5 B nyHKTe rmaBHOro MmeHio «[ pagympoBOYHbIe
KOa(phPUUNEeHTbl» YCTAaHOBUTb 3HadeHume rpagymnpo-
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BOYHOIro KoadpdpumumeHTtTa, KoTopoe OOJIKHO COOTBET-
CcTBOBaTb NOAKMIOYEHHOW KamMepe.

5.5.6 BKno4YnTb MOPO3UINLHYIO KamMepy B CeTb U
OBOWHbIM Ha)Xatmem knasunwnm «M» 3anycTtmnTb nNpo-
LLecc permcrpauyun.

B npouecce namepeHna MOXHO crneguTb 3a TeKy-
WMMWN OaHHbIMM, MOCTynawwmnmMm Cc agaTtyukoB, Ha
3KpaHe 3reKTpoHHOoro 6ryioka komnnekca. HaBurauus
B peXXxmme nsmepeHunsa onmcaHa B nyHkTe 3.6.

5.5.7 Tlo OKOHYaHUMN wnCNbITAHUA 3JIEKTPOHHbLIN
BNoK aBTOMaTU4eckmn obpaboTaeT pesyrbTaTbl U3Me-
PEHNN, BbIYUCANT OTHOCUTESIbHYIO O0OOBbEMHYIO Aae-
dopmauunto 6eToHHOro obpasua B KaXgomM KaHane u
onpenenut Mmapky 6etToHa No MOPO30CTOMKOCTW.

EeToHHER OEFaZel,:
FH £: aW=3 B3ZE-8-1

g=3 . BaZE-84
MNEZ F=-158

"M —rPadkK . "+ -naraM
"LV —ELEOFR KaHana
F"—Etixon,

Bce pgaHHble MOXHO COXpaHUTb B MaMATU KOM-
nrekca ana nocneanyruwen nepegadym Ha KoOMnbloTep,
Cc uenbto 6ornee getarnbHOIro N3y4YeHUSA, KOPPEKTUPOB-
KN, COCTaBlIEHNA OTYETa N pacneydyaTKu.

5.5.8 [1na noBbilWWeHNa Hage>XHOCTU pe3ynbTaToB
NCNbITaHNA pekomMeHayeTca obsisaTernibHass KOMIMbHO-
TepHas obpaboTka AOaHHbIX, C LUenblo WUCKIHYEHUS
BO3MOXHbIX MOrpeLHoOCTeENn anropmtTMa BblHUCIIEHUSA
3NEeKTPoOHHOro 6noka.

5.6 3aBepLieHMe UcnbITaHUSA

5.6.1 lNocne okoH4YaHUM oBpPaboTKM pe3yribTaToB
ANEeKTPOHHbIN ONOK BbLIKIYNTL U OTCOEOUHUTb OT
Kabens.
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5.6.2 OTKMIOYNTbL MOPO3USIbHYHO KamMepy OT nuTa-
Iowen cetTm U OocrtaTb U3MEPUTESIbHYIO Kamepy (Ka-
Mepbl).

5.6.3 OTKpyTUTb MNPOOBKY 1, HAKMOHUB KaMmepy,
CJINTb YaCTb KEpOCMHA B €MKOCTb.

5.6.4 OTKpYTUTb NPMXKUMHON BONT, CHATb KPbILLKY
N Npu NOMOLM KproYKa gocTtaTb obpa3sel.

5.6.5 Cnntb ocTaTKM KepoCUHa U NpoTepeTb Ka-
Mepy. KepocnH MOXHO ucrnosib3oBaTb Mpu crenyro-
LLLINX UCTMbITAHUAX.

5.7 BbiBOoA pe3ynbTaToOB HA KOMNbIOTEP

Mpunbop ocHaweH ctaHpgapTHbiIM USB-pasbemom
ansa cBsA3nm ¢ KomnbtloTepom. OnncaHune nporpamMmmbl U
paboTa c Hen na3noxxeHbl B NpunoxxeHnm 1.

6 TEXHUHECKOE OBCIIYXUWBAHUE U
SQKCIMNYATAUUA

6.1 [lpodomnakrnyeckmm yxog W KOHTPOJIbHbIE
NMPOBEPKUN KOMISIEKCA MPOU3BOOATCA nuMuamMum, Heno-
cpeaCTBEHHO 3KCMyaTUPYHOLWMMN KOMIJIEKC.

6.2 Komnnekc HeobxoamMmo cogep>aTb B UNCTOTE,
nepmnoanyeckmn rnpotupaTtb ero oT MNblSIn CYyXOM U 4un-
cTon donaHenbto, obeperaTb OT yaapos.

6.3 YTunmsaymsa mcnosib3oBaHHOINo KepocuHa
AOJMKHAa Npon3BOoaANTbLCA B COOTBETCTBUU C TpeboBa-
HUAMM MO yTUNM3aumm roproye-cMasodHbIX maTepua-
nos.

6.4 Npn obGecnyxmnBaHUmM 3anpelaeTcsa BCKpbiBaTb
3NEKTPOHHbLIN BFIOK U CHUMATb KOXYX WU3MepUTErb-
HOM Kamepbl. B npoTMBHOM criy4dae npekpaliaeTcs
AencTtBme rapaHTUnHbIX ob6sa3aTenbCTB.

6.5 lNpun noasneHnn Ha gucnnee mHdopmaumm o
pas3psaae  akkymynaTopoB HeobXoOAuMMO BbIKMHOYNTb
KOMMIEKC, OTKPbITb OaTapenHbIn OTCeK, U3bSATb ak-
KYMYINATOPbI, NPOTEpPETb KOHTaAKTbl CNUPTOM U 3aps-
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ANTb MNX C MNOMOLWbIO npunaraemMoro 3apsgHoro
YyCTPOUCTBaA.

[lonyckaeTca 3aMeHa akKyMynaTopoOB Ha 3JIeMEH-
Tbl TNna AA. B aTomMm cny4dae ansa Hamnbonee nonHoro
NCNOJSIb30BaHNA UX BHEPINN 4Yepe3 MYHKT MEHKD «UC-
TOYHUK NUTaHNA>» BblIOpaTb peXM «batapesi».

6.6 lNNpun NnpoBegeHN ONUNTESIbHbIX UCMbITAHNA NA-
TaHne KOMIJiekca pekoMeHOyeTCs OCYLLEeCTBMATb OT
ceTteBoro 6noka nutaHua 5B.

6.7 Ecnn B npouecce paboTbl KOMMJIEKC NepecTa-
eT pearmpoBaTb Ha Ha)XaTue KrnaBuULL MU HE OTKI4a-
eTCcs, HeobXoaAMMO ero Ha HEeCKOSIbKO CEKyHA MNOJSIHO-
CTbIO 0BOECTOUNTb, BbIHYB akKyMYyIAaATOPbl UMK OTKIIIO-
4ymB ONOK NMUTaHUA OT ceTun. 3aTemM cHoBa noaaTtb M-
TaHune n NpoBepunTb PaboToCnoOCOBHOCTb.

6.8 lNpn BCcex Bunagax HemcnpaBHOCTEN Heobxoau-
MO C NoapoOHbLIM onMcaHmnemMm ocobeHHOCTEN MX NPo-
ABIIEHUA 0OpPaTUTBLCA K M3rOTOBUTESIO 3a KOHCYIbTa-
umen. OTnpaBka KOMMIieKkca B rapaHTUUHbIA PEMOHT
AOJMKHA NPOn3BOOAUTLCA C aKTOM O NPETEH3UAX K ero
paboTe.

6.9 KomMmnnekc aBnsaAeTca CIOXHbIM TEXHUYECKUM
n3gerimemMm n He noaneXutT camMoCTOATENIbHOMY pe-
MOHTY. [MapaHTumHble obfa3aTenbCcTBa TEPAKT CuUny,
ecnn nosfb3oBaTefnb Hapywan 3aBoackume nrnomMobl,
KOMMMEeKC noaBeprancsa CUNbHbIM MeXaHN4YEeCKUM U
aTMocepHbIM BO3OAEUCTBUAM UIN NOJNb30BaTellb He
cobntogan nonsaApHOCTb BKIIHOYEHUSA INIEMEHTOB MNU-
TaHug.

7 MAPKUPOBKA U NMIOMBUPOBAHUE

7.1 MapKkupoBKka KoMrJsiekca CoOep>KUT:
— TOBapHbIA 3HaK nNpeanpuaTUa - N3rotoBuUTe-
ng;
— 3HaK yTBepXgeHuna tuna;,
— obo3HaueHune komnnekca BETOH-®OPOCT;
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— NopsAKOBbIN HOMEP KOMIMJSIEKCA;
— QaTy BblINyCKa.

7.2 Ha KOMIJEKC, npowenLlmnn npmnemMo-
coaToO4dHble McnblTaHUA, cTaBuTca nnomba. Nnomba
HaAHOCUTCHA Ha BUHT KpenrneHua kopnyca B GaTtapen-
HOM OTCEeKe 31IEKTPOHHOro 6noka.

8 MNPABUJIA TPAHCIMOPTUPOBAHUA
N XPAHEHUWA

8.1 TpaHcnopTupoBaHme KOMIMJIEKCOB [OOJIXKHO
NPoBOAUTLCA B ynakoBaHHOM BuAeE MNMOObIM KPbITbIM
BMOOM TpaHcrnopTta B COOTBETCTBMMU C Npasuamm
nepeBo30K rpys3oB, AEUCTBYOLWMMM HA OaHHOM Buae
TpaHcrnopTa.

8.2 TpaHcnopTHasa Tapa OOJIKHa coaepXXaTb Map-
KMPOBKY: «TpaHcrnopTupoBaTb MNpuv Temnepartype oOT
MuHyc 35°C go nntoc 50°C».

8.3 PaccTtaHoBKa u KpenrneHue SAUMKOB C KOM-
nnekcamMmm B TPaAHCMOPTHbIX cpeacTtBax AOOJIKHbl UC-
KIllo4aTb BO3MOXHOCTb UX CMeLLleHUsa v yaapos Opyr
o gpyra.

8.4 Tllorpy3o4Ho-pasrpy3o4Hblie paboTbl OOSMKHbI
OCYLLUECTBMATLCA B COOTBETCTBUMN C TPaHCMNOPTHOM
mapkupokon no NOCT 14192.

8.5 YnakoBaHHble KOMMMEeKCbl OOJIXKHbl XpPaHUTbLCH
B ycnoBuax rpynnbl J1 TOCT 15150.
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9 NMNACIMOPT
.1 KomMmnnekTHoCTb
.1.1 Bnok aneKTpoHHbIN LWIT.
.1.3 bnok coegnHnTEnNbHbLIN, LUT.
.1.3 Kamepa namepurternbHas, LIT.
.1.3 O6pasey ctaHgapTHbIN, LUT.
.1.4 Bknagbiwum gna obpasua 70x70x70mMm, WT.
.1.5 Kabenb coegmMHuUTErnbHbIN, LWIT.
.1.6 Kproyok, wT.
1.7 AKKymynaTtopbl Tuna AA, wWrT.
.1.8 bnok nutanuna 5B (USB), wr.
.1.9. dyTngap, wr.
.1.10 PykoBoacCcTBO NoO aKkcnnyaTtaumm, LT,
.
.
.
2
2.
2.
2.

—
—h

*

11 Nporpamma cea3un c MK, guck

12 Kabenb USB, wr.

13 Kodpp, wiT.

JononHuTenbHbIe KOMMMeKTywmne*

1 NameputenbHasa kamepa, WwT.

2 Kabenb coegmMHnTenbHbIN, WT.

2 CtaHpgapTHbIN obpasel ¢ KEpHOM

A70x70MM, LUT.

.2.3 Bknagbiwum ana obpasua 70x70x70mMm, WIT.
9.2.4 CtaHgapTHbIN obpaseu, LWT.

RN G G U U |, JRT QU Y Y, [ QG §

—

© OO OVOOWOOVOVOVOVOVOVOWOWWOVWWLVWWLVWWOV VOO

*

= nocTaBlisieTCcsd No 3aKa3ly
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9.3 NapaHTunHble oba3aTenbcTBa

9.3.1 Tllpegnpuatne-mnarotoBuUTesib rapaHTmpyeT
COOTBETCTBUE BbllNycKkaeMbix kommnriekcos BbETOH-
OPOCT TpeboBaHUAM TEXHUYECKNX ycroBun. [rapaH-
TUAHBbIN CPOK — 18 MecaueB C MOMEHTa npoaaku
KOMIJieKca.

9.3.2 NapaHTna He pacrnpocTpaHAeTCAa Ha aKKyMy-
NATOPHYO BGaTapero n BbIXod €€ 13 CTPos HE ABMNAEeT-
CA NoBOAOM A5 NPETEH3NN.

9.3.3 Tllpeanpunatne-narotoButesrib 0b6asyetcsa B
Te4dyeHne rapaHTUmMHoOro cpoka 6e3Bo3mMe3gHoO Npouns-
BOOUTb PEMOHT KOMIMJIEKCA, €Cfin OH BblNAEeT Wu3
CTPOS UMM ero xapakTepucTtukn He 6yayT yOooBreTBo-
pATb TPeboBaHUAM TEXHUYECKUX YCITOBUMN.

9.3.4 NapaHTUMHbIE OBA3aTesribCTBa TEPAT cuny,
ecnn nosfb3oBaTefnb Hapywan 3aBoackume nromMosbl,
KOMMJIeKC noaBeprarnca CUNbHbIM MeXaHN4YEeCKUM Un
aTMocepHbIM BO3AEUCTBUAM UM NOSNb30BaTellb He
cobntogan nonsapHOCTb BKIMHOYEHUA IFIEMEHTOB NU-
TaHug.

9.3.5 lNapaHTUAHbIK PEMOHT 1 Nepuognyeckytro
KanmbpoBKy ocyLlecTBnsaeT npeanpuatTmne-
narotoeuten OO0 «HIMMT «NHTEPINPUNBOP>:
454080, YenabuHck-80, a/a 12771, Tten/dakc (351)
729-88-85, 211-54-30, 211-54-31

9.3.6 NMpencrtaBuTenb OO0 «HII
«MHTEPINPUBOP>» B MockBe: Ten/dakc (499) 174-
75-13.
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MpunoxeHune 1
NMPOINrPAMMA CBA3N KOMITJIEKCA
BETOH-®PPOCT C KOMIMNbIOTEPOM

BeBeneHue

[Mporpamma npegHasHadeHa Onsa nepeHoca pe-
3yNbTaToOB U3MEPEHUIN B KOMMbIOTEP, NX COXPaHEHUS,
NpocMOTpa, aHarnms3a 1N KOPPEKTUPOBKU, a TakKkKe CO-
CTaBNeHns n nedvaTtm otyeTa No BbiIGpaHHbIM pe3yrib-
TatamMm B Buae tabnuuy n rpadpumnkoB. CBA3b npubopa c
KOMMNbIOTEPOM OCYLLIECTBNSAETCA NO CTaHOapTHOMY
USB-nntepdency.

MuHnmanbHO HeoOxoaAMble TpeboBaHUA K
KOMMNbIOTEpPY:

— OnepauynoHHasa cucrema Windows 7/8/XP (32-
nnn 64-paspgagHag).

— Hannune USB-nntepdenca.

— Mpueog CD-ROM / DVD-ROM / Blue-ray.

MHcTannsauua nporpamMmmbil:

Ona wvHcTannauuum nporpamMmMbl HY>XXHO BCTaBUTb
npunaraemMbii  KOMMaKT-AUCK C MWHCcTanaauynoHHON
nporpammon B npuBog CD-ROM komnbioTepa, OT-
KPpblTb €ro cogepXumoe un 3anyctuTb nporpamMmmy
bfrost 1.exe. HO/MKHO NOABUTbLCA AOAMafioroBoe€ OKHO
npurnaweHunsa B nporpamMmmy MHCTannauum:
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=101 x|

Bac npweeTcTBYeT MacTtep
yCcTaHoBKWM CONCRETE-Frost-1.0

Mpaorpatama yoradoeut COMCRETE -Frost-1.0 Ha Baw
KOMMEITER.

PBKDMEHCLHETCH SaKPEMTE BCE NPOYKE NPUAOKEHMA NEpEd
TEM, KK NPOOQOTHKTE.

Hasrure ¢ Janees, yrobel NpOgoaxmTe, MM «0THeHas,
YTkl BBIATH U3 NPArpakdidsl YoT SHOBK,

Nanee > I OtmeHa |

[MTocne HaXaTtmsa Ha KHOMKuM «J[lanee» nosaBUTCH
OKHO BblbOpa nyTM YCTaHOBKWM nMporpamMmbl — MO
ymonydanHunito C:\ Program Files\ Interpribor\ BETON-
Frost-1.0.

f@ ¥cranosxa — CONCRETE-Frost-1.0 ) = !Z!ﬂ
Briiop Nnanku YycTtaHOBKM ~
B kakyw nanky Bel #oTuTe ycTaHoeWTe COMCRETE-Frost-1.07 ﬁF‘\_‘
(s =

'_J Mpaorpatdrda yeraHoewr COMCRETE-Frost-1.0 B caeqyowyo nanky.

Haumure ¢danees, yrodiel npogommre. Ecan Bel omvme BRISpaTE gpyryo nanky,
HaruTe «lGz0ps.

!E: “Program Files\Interpribor\COMCRE TE Frost-1.0] Qozop... |

TpefiyeTcH kak MuHHrMyr 5.5 ME ceofonHoro QMoKOBOro NPOCTRaHCTES.

< Hazan | Hanee > l OTraeHa |

Fruzsian

[Mpn XenaHum nonb3oBaTesrlb MOXeT BblbpaTb
mobon gpyrom nyTb, HaxkaB Ha KHOMkKy «O630p>» u”
BOCMNOJS1b30BaBLUNCb CTaHOAPTHbIM AnanoroBbiM
OKHOM BbIOOpa KaTanora.

Ona npoaormkeHus ycTaHOBKM Heobxogumo elle
pa3 HaXaTb KHonky «[lanee». T[lloaBuUTtcAa OKHO
BblbOpa pa3mMeweHna nporpamMmbl B MeHK «[1yck\
[Mporpammbl» OC Windows.
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1'?55 ¥c1anoska — CONCRETE-Frost-1.0

Butepure nanky & meHo «llycks
[0 NpOrpamMa YCTAHOEKM QOKHA COS0ATE APNEIKK?

[Nporpardtda cosaacT ApNeIKK B CReqYioleld nanke MeHo <l Tycks.

Haraure «[lanees, yrobkl ApogomxuTe. Eca Bel »0THTe BRISPATE ApYryt Nanky,
HasirauTe «0a30p:,

IHmepanﬁop Ofizop... I

Hugziat

< Hazan | Hanee > | OTraeHa |

Mo ymMmonyaHuto HasBaHue nporpamMmmbl «BbETOH-
PPOCT-1.0» oyaet pa3mMeLlleHo B nanke
«MHTepnpnbop», HO MNpU XKefnaHmn nosrb3oBaTerb
MOXeT BblbpaTb nobyro M3 MMEeLWUMXCA Ha
KOMMbOTEPE NN cOo34aTb HOBYIHO.

[Mlocne cnepnyrouwero Ha)XxaTtTua KHoMkun «[anee»
MNOABUTCA OKHO AN OKOH4YaTelNnbHOM MNPOBEPKU
BBeAEHHbIX OaHHbIX.

1'?55 ¥c1anoska — CONCRETE-Frost-1.0

Bcé rotoso Kk ycraHoexe

[porparara YCTAHOEKM MOTOBS HadaTe yoTaHoeky COMCRETE-Frost-1.0 Ha Baw ;
KOMMETED.

HamrikTe ¢ eTaHoBTE:, YToSkl Npoaoa®MTE, M «<Hasans, ecid Bel xoTure
MPOCHOTRETE WIH H3MEHMTE OMUHH YCTAHDEKH.,

Manka YoTaHOBKRK: _AJ
C:\Program Filez\Interpribor\ COMCRETE -Frost-1.0

MNanka e meno «lTycks:
WHTepnpyaop

L o

¢ Hazag IHCTaHDBMTbI OrtaeHa |

Hugziat

B 3TOM OKHe, kak n B nobomMm um3 npeabiayLimx,
MOXHO Ha)kaTb KHOMKY «Hasag» ona Bo3BpalleHus K
npeablaywiemMy OuarioroeBoMy OKHY U BBOAa ApPYrnx
NaHHbIX.
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[Mlocne Ha)XkaTma Ha KHOMKY «YCTaHOBUTbL>» B OKHe
NpoBEPKN BBEOEHHbIX AdaHHbIX Ha4YHEeTCsa KOonupo-
BaHue pannos.

[lO OKOHYaHMM YCTaAHOBKU TMMOABUTCHA OKHO C
coobLwweHmnem 00 ycneLwHoM OKOHYaHUU
MHCTaNNAuUnn.

1@ ¥c1anoska — CONCRETE-Frost-1.0 ) o ] [ |

3aBepuweHye Mactepa yCTaHOBKM
CONCRETE-Frost-1.0

Mparpatama COMCRETE-Frost-1.0 ycTaHoeneHa Ha Baw
KOMNETER. MTEMADHKEHME MOKHD SANYCTHTE C NOMOL B
COOTEETCTEYIOWEND SHAUK A,

HariuTe «33BEpLUMTE:, Yokl BRIATH W3 NpOrpatdrdsl
YCTEHOEKH,

Onsa 3aBepLUeHUsa nporpamMmMbl YCTAHOBKU HYXXHO
Ha)kaTb KHOMKY «3aBepLUnTb>». YCTaHOBKA OKOH4YEeHa.

NMopsanok padboTbl C nporpamMmmou

MogKNl4YUNTb 3MNEeKTPOHHbIK OBfIOK K O4HOMY U3
USB-nopTtoB KoMnbioTEpa npu nomouim kabensa cBs-
31, BXOOALWEro B KOMMMEKT NOCTaBKW.

Bknountb npndop.

BHUWMAHUE! BAXKHO!

[Mpn nepBoM nogkn4YeHnn npmnbopa K KOMMbOTE-
py onepauvoHHadA cuctema HaugeTr HOBOE YCTpou-
ctBo — BETON-FROST-1.0, ana koTtoporo Heobxo-
anMMmo yctaHoBuTb gpamBep USB. Ha moHunTOpe no-
aButca «Mactep HoBoro obopyaoBaHusa». Bblbepurte
MNYHKT «YCTaHOBKa M3 yKa3daHHOINro MecTta» U HaXXmMute
KHOMKY «[lanee».
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MacTep HoBoro obopy 0BaHWA

Mactep HoBoro o6opyaoBaHuA

3TOT MECTED NOMOrAET YCTAHOBMTE NPOrPatdkHOE
0BECNEYEHME ANA YKAZAHHOMO YCTROMCTES:
COMCRETE-FROST-1.0

f\-) Ecau ¢ ycTpoficTBOM NOCTABNAETCA
‘L~ YCTAHOBOYHLIA AMCK, BCTABLTE Ero.

BrifiepuTe A8HCTEME, KOTOPOE CABAYET BRINONHWTE.

' ABTOMATHYECKAA YCTAHOBKS [peKOMEHIYETCA)

o YoTaHoska W3 YK.333HHOrD MECTS

1A npogonxeHua HasTe kHonky " danee’.

< Hazag I Hanee > I OTreHa

B cnegywwem OKHe oTMeTbTe agencrteue. «Bbl-
NOSTHNTb NMOUCK Hambonee noaxoasawero ApamBepa B
yKa3aHHbIX MecTax» U BblbepeTe NyHKT «Bknountb
cregywouwiee MecTto noumcka». B kadectBe MCTOYHUKA
Ansa noucka gpanBepa, BOCMOSfIb30BaBLUNCbL KHOMKOW
«O030p>», YKaxxute aunpektoputo ¢ apamsepom USB,
KOTOPbIA HAXOOUTCHA B MNnarnke, BMecTe C yCTaHOBJIEH-
HOW ocHoBHOM nporpammon cBsaA3nm bETOH-OPOCT-
1.0 (no ymonyanuo C:\ Program Files\ Interpribor\
BETON-Frost-1.0.). Haxkmute kKHonky «[anee».

MacTep HoBoro obopy 0BaHWA

3anafTe napamMeTpbl NOMCKA H YCTAHOBKH. .

g BeinoaHuTE NoMcE, Hamdonee nogxonAwero LPaHEEPE B YKAFAHHEIX MECTax.

HMenonesyime naske 007 CYKEHHA MY PECIUIMPEHMA OBNACTH NOWCKS, BKIYaHWLER
M0 YMONYAHMID NOKANEHBIE MAMKH M CheMHEIR HOCHTENW, BydeT yoTaHoENEH HaWbonee
NoAx0a AL HE ApalsEn.

[ Mouck Ha CMEHHBIR HOCHTENAR [QHCKETER, KOMNAKT-OHCKSR. .|

F; Brnmoymre CNeqyowes MECTO MOMCKS

ID:\F‘rogram FiIes\Interpribor\EDNEF!ETE-FrDst-'I.D\d_:l Oazop |

{~ He BrINonRATE nouck. A catd BRIGEPY HYKHEIH QpaiEep.

3TOT NEQERAKYATENL NPUMEHAETCA ANA BeIfopa ApaiEepa YoTROHCTES M3 CrMCKA.
"Windows He MOMET rapaHTHPOBATE, YTO BEIGPAHHEIFN BatW GpaFsep GyoeT Haugonee
NOAXOAALLME 4,159 MEERILEr0CA OB0pYLOEHMA.

< Hazag I Hanee » I OTrEHa
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[locne aTOro onepauMoHHass cuctemMma Haungert
ApamBep n yctaHoBuUT ero. B 3aBeplueHne npoueny-
pPbl YCTAQHOBKU ApanBepa Ha>XKMMUTE KHOMKY «[ OTOBO».

3anyctutb nporpammy «bETOH-®POCT-1.0»
(Myck\ lNporpammbl\ NMHTepnpmnbop\ BETOH-OPOCT-
1.0). Ha MmoHuTOpE nosaBMUTCA OKHO nporpamMmmbl C CU-
CTEeMON MEHIO B BEPXHEN CTPOKe.

»} BETOH-Frost-1.0 - [1.FDB] o =] .3

dain Bua CeAsk  MomMOWb

Ao |EB|wx|mEz e |0 || vty T AT W(T) WIAT) AV

Co30aHue Ho8020 U OMKpbIMue cywecmayroueao
rMpoeKmoas

UTOoObI cunTaTh AaHHbIE C Npubopa, caenaTb aHa-
M3 N Npoun3BECTU pacnedaTky Ha npuHtTepe, Heob-
XOoO4MMO nepBoHa4anbHO co3gaTbh HOBbIM NpoekT! [nsa

3TOro HYXXHO HaXKaTb MKOHKY < MnmM BOCMonb3oBaTb-
cA KoMaHaowm cnctembl meHrw «dPanmn \ HoBbin», N 3a-
AaTb MMsS NpoekTa.

Ecnun npoekTt, ¢ KoTopbiIM Bbl cobupaeTtecb pabo-
TaTb, OblN1 co3gaH paHee, TO AN ero OTKPbITUA che-
ayeT HaXaTb MKOHKY “ unm BOCMNOSMb30BaTbCA KO-
MaHOOWN cuctemMmbl MeHlo «Paunn \ OTKpbITb>», U YKa-
3aTb NYyTb U MMS CYLLECTBYHOLLLEIO NpPOEKTAa.

[Mlocne co3gaHmMe HOBOro WM OTKPbITUA cylle-
CTBYHOLIEro npoeKkra CTaHyT AOOCTYMNHbIMKU crneayto-
LLIe NKOHKMW:

H| — coxpaHUTb N3MEHEHUS, BHECEHHbIE B MPOEKT;

& — 3aKpbITb TEKYLLUNN MPOEKT,;

©| — OTMEHUTb BCE U3MEHEHMUSI OO0 NOCHEeOHErO CO-

XpaHEeHUs NPoeKTa;

x| — ynanuTb BCe 3annUcu U3 NpoeKTa;

% — cunTaTb AaHHble U3 Npubopa;

2 — cchopmumpoBaTb OTHET ANSA Ne4aTu;

*| — sKCNoOpPTMpPOBAaTb AaHHbIE B TEKCTOBbLIN doans;
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-l — npocmoTpeTb Tabnunuy MOPO30OCTOUKOCTEN
6etoHoB OCT 10060.3-95;

— caenaTb CHMMOK C 3KpaHa 3feKTpoHHoro 6no-
Ka;
vt | — BbIBECTU B OKHE rpaduKoB 3aBUCUMOCTb U3-
MeHeHna obbema ot BpemeHu V(i);

M — BbIBECTU B OKHE rpadukKoB 3aBMCUMOCTb U3-
MEHEHMNA TeMnepaTypbl KOopryca KamMmepbl OT Bpe-
MeHn T(1);
a1ty — BbIBECTU B OKHE rpadmkoB 3aBUCUMMOCTb U3-
MEHEeHNa npupaweHna TemMmnepaTypbl Kopnyca Ka-
Mepbl OT BpemMmeHn AT(t);
¥l — BbIBECTU B OKHE rpadoukoB 3aBUCUMOCTb U3-
MeHeHNAa obbemMa OT TemnepaTtypbl Kopnyca Ka-
mepbl V(T);
vah| — BIBECTU B OKHE rpaduKoB 3aBUCUMOCTb U3-
MEeHeHNsa obbema OT npupaweHnsa TemnepaTypbl
kopnyca Kkamepbl V(AT);
avt) — BbIBECTU B OKHE rpaduKoB KPUBYHO pa3HOCTU
obbeMHbIX gedopmaumm 6eTOHHOro n crtaHaapT-
Horo obpasua AV(1);

CuyumsbieaHue uHgopmauyuu c ripubopa

— 3anyCcTuUTb NporpamMmmy CBA3U;

— BKIMIOYNTb NUTaHne npunbopa;

— NOAKM4YNTb NpUbop K KOMMNbOTEPY C MOMO-
wbo USB - kabeng;

— HaXXaTb UKOHKY * (nnn 4depes meHto Paun /
CuuTtaTtb c Nnpubopa);

— OnNa  coXpaHeHUs MONY4YeHHbIX  AOaHHbIX

Ha*XaTb KOIMKY L (unn 4depes meHwo dPanmn /
CoxpaHunTb).

[Mpn ycnewHoM cUYUTbIBaAHMU nporpamma cpaBHUT

Mony4YeHHblIe JaHHble C y>Ke MMEILWNMUNCH B NPOEKTE.

B npoekT 6yayt agobGaBneHbl TOMbKO T€ U3 HUX, KOTO-
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pbiIXx TaM He ObiNo, a coBnagawline OaHHble OyayT
MPOUTHOPUPOBAaHbI.

B cTpoke cocTosAHUA, KOTOpas HAaxXoAUTCA B CaAMOM
HU3Y OKHa nMpoeKkTa, oTobpa)karTcsA MNOoACKa3KM O
Ha3HaA4YeHUM Ka)Kkaom NKOHKW.

Paboma c 0aHHbIMU

[Mlocne cuyuTbiBaHUA M3 npubopa pesynbTaTbl U3-
MepeHnn 6yayT pa3mMelleHbl Ha 3aknagke «[JaHHble>,
KoTOpas pa3buta Ha 5 OCHOBHbIX NOMNewn.

Ona Gonee ynobBHoro BocnpuaTna rpadoudeckom
nHdpopmMaunm nporpamMmma no3BosigseT HasHa4vnTb UBe-
Ta rpadukKoB ONA KaXXaoro KkaHana naMepeHusa mn ata-
NOHHOro ob6pasua (KkomMaHga cucteMbl MeHo «Bupg \
LiBeTa rpadomnkoB»).

4 BETOH-Frost-1.0 - [1.FDB] =& x]
dain Bua Cease [Momowe
‘ Jo|HG|eox |(maes OB vo ™ aw v ven aw
Onucanue Datbie |
T [Boen [ | a] Kanant | Kavan2 | ) 4+ ¥ [¢ SranoHHoi ofpasen
01122006 10:56:27 1
(04122008 105226 2
[|os122006 11:0815 3 il S
| |05122006 11:0027 4 520 pos
08122005 1231:22 5 g0
SWM =
15122006 | 11:24:47 7 1 S5 : : ol
540
520 : :
500
450 1
450
440
420
40 ]
380 : :
ol ;
vit), |
e 3,20
300 |
280 \
L 280
240
- 220 o
Franon M1 [1.017E+00, 1.176E-03, 581908, 11 12'22 Vi
AKTUEHBIE KEHAEI 142 1:8[! . L
nurensHocTE, i sl
Mepuan, c 5 2 05 /
Bua. reometpura GETOH TRNENLIA, Kyt 100 p L2
1,00
Kanan 1 Kanan 2 | 080 /
£V =4 29E400 oM Y = 3 ABE400 o opo
©= 42903 © = 3,486-03 nan
F=25 F=75 ’
«©» = 3 BBE 03 «®» = 3 BBE.03 0.20
- =25 <= =25 T 30 050 G0 G50 1400 1110 130 1130 140 1,80 3900 210 250 250 240 250 300 T4 530 350 40 350 4100 410 420 430 440 450 500 510
Vo=10000cm o =1000,0 cm® 3 Brema, i
100,0% 10001000 100,0% 100,0x 100,0
Muck= 184007 Mucs=T18610r MDA -
Mhac = EUES,U - MHac = EUEE,D - :‘HaﬁpﬂKKEBﬁDHB;ng’\TZEEHEHE MOPOZMACH YKE ETODOW pas ;l

3 mecAua 3 MecAua
2] - = =] - s ! i -

715 | 5 | 50 ™ | oo | 1500 | oo | 00| 400 | 00 | g0 | o0 | 1000 |
= 380 380 340 240 170 100 0§ 033 020 048 008 005

[MTone 1 — cnNMCOK naMepeHunn TeKyLLero npoekKra,
KOTOpPbI€ MOXHO BblOMpaTb AN npocMoTpa.
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[Mlone 2 — cnncokK napamMmeTpoB, NMPU KOTOPbIX MpO-
BOOUNOCL BbiIbpaHHOE n3mMepeHue.

[Tone 3 — B 3TOM norne BbIBOOATCHA B BUOE TEKCcTa
pe3ynbTaTbl 06paboTKM AaHHbLIX NpocMaTpuBaemMoro
N3MepeHnd, pasaerieHHble Nno KaHanam.

[Mlone 4 — OKHO rpadonyeckoro npeacraBrieHusa
AaHHbIX 3KkcnepuMeHTa. [lo3BonaeTr npocmaTpuBaTb
Ka>kObl KaHasn no oTaenbHOCTMU.

[Mone 5 — none ona BHeceHNsA TEKCTOBbIX KOMMEH-
TapueB, COOTBETCTBYHOLWUNX TEKYLLEMY N3MEPEHMUIO.

B HM>XXHEN 4yacTum rmaBHOro OKHa rnporpamMmbl Haxo-
ANTCHA «JNMMHENKa» rpadounyeckoro npegcraBreHusa pe-
3ynbTaToOB TeKylWlero ucnblTaHnsa Ha MOPO30CTOWN-
KOCTb. LIBeTa nonocok cooTBeTCTBYHOT Ha3dHaA4Ye€HHbIM
uBeTamM KaHaroB uUaMepeHun, bernasa noriocka cooT-
BETCTBYEeT cpeagHeMy 3Ha4YeHUHo MOoJsIy4eHHOM MOpPO-
30CTOUNKOCTW.

Koppekmupoeka pe3yribmamosg obpabomku

[Mporpamma cBA3KM npegycmatpuBaeT BHeceHue
AOMOJTHUTESNbHbLIX KOPPEKTUB MNpu aHanmise AaHHbIX
namMepeHnnm (M3amMeHeHme oblmnx napameTpoB WUCHbI-
TaHnA, unHOMBMAyasribHbIX XapakKTepUCTUK WUCMbITye-
MbIX OEeTOHHbIX O0bpa3suoB, paboTa co cTaHgapTHOMU
KpMBOWM B rpadomnveckomMm pexxmme obpaboTkm pe3yrb-
TaToB N3MEPHUSA).

[Mpn HaxxaTnm nNeBon KHOMKWM MblWKnn Ha [lone 2
MNOSABUTCA OKHO AnsA pegakTupoBaHUsa obwunx napa-
MeTpOB wucnbliTaHNAa (KoadpdUUMeEHTbI MaTemMaTunye-
CKoOn mMogenn, Bua un reometpmss OETOHHbIX obpas-
uoB). [Ona noarBepXOEHUA BHECEHHbIX U3MEHEHUN
criegyeT HaXaTb KHOMKy «[1pnMeHunTb» unm «OTme-
Ha» — ONg BbIXO4a U3 OKHa peaaktupoBaHusa 6e3 co-
XpaHeHUsa N3AMEHEHWMN.

48



4 BETOH-Frost-1.0 - [1.FDB]
bafn Ewa  CeAase  Momowe
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Mephog, © L3 4,50

Bua. reoreTpyA GETOH TAKENLI, KYGHE 100 M 400

Kanan 1 IKaHan 2 I -

£ = 4 296400 omE | AV = 3, 48E+00 et

2 =4 M9E-03 9 =3 45E-03 I aTemMaruyeckan Monens

:;253,335.03 Z(;?:SS,BBE-DS a0 e g [ [SesEms oy [loseEz o
=Fr=25 =F= =25

Wi =1000,0 cm® o =1000 0 cm’ Bun Iﬁe‘roH TARENLI j TeotdETpMA IKgﬁHK 100 tard j

100,0x 1000 1000 100 0 100 0x 100,0

ucx = 184001 Muck =1861.0r T PHMEHHTE I OTmMeHa |

Muac = 2068.0 MHac = 2086.0 -

3 recaua 3 MECAUE o D'gD 00 140 200 230 %00 5% 400 €30 S0
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[Mpn HaxaTum NeBON KHOMKU MbIWLWKM Ha O4HY U3
KONMOHOK llonga 3, cooTBETCTBYOLLYIO KaHalny nsmepe-
HNA, NOABUTCA OKHO AJ19 BHECEHUA N N3MEHEHUSA UH-
anBmnayanbHbIX XapaKTepPUCTUK UCNbITYEMOro 6eTOH-
HOro obpasua (ToudHble pa3Mepbl, Macca CyXxoro u
BOJoOHacCbILWEeHHOro obpa3sua,
TBEPXOEHUA BHECEHHbLIX UBMEHEHNWN crieQyeT Ha)XaTb
KHOMKY «[1pnmMmeHnTtb» nnm «OTmMmeHa» — Aans BbiXxoga
N3 OKHa pefgaktupoBaHua 6e3 coxpaHeHuss n3MeHe-

HUWN.

BO3pacT).

49

Inna noAa-



% BETOH-Frost-1.0- [1.FDB] -0l =

hafn Bua CeAse  MoMowe
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| 4

[Mone 4 wvmeeT gononHuTernbHble ynpaBnalwmne
KHOMKN, O U3MeHeEHUa Buaa rpadoukoB npoLeccos.
[Mpn ncnonb3oBaHUM 3TUX KHOMOK pel3ynbTaTbl obpa-
BOOTKM aBTOMATUYECKN MNEepEeCcUHUTbIBAOTCA U BbIBO-
aartca B [None 3.

MacwTtab okHa rpadpukoB aBTOMaTUYECKN BbIOU-
paeTca Takumm, 4ToObl OblST NOSMTHOCTLIO BUOEH BECH
npocMaTpmBaeMbI rnpouecc perncrtpaumn. Ecnnm
HeobxoanmMo paccMoOTpeTb Kakom-rnmbo ydacTok rpa-
domka, HY>XHbI Anana3oH HeoOxXoaMMoO BblOeNUTb Je-
BOW KHOMKOW MbILLK (C NEeBOro BepxHero yrrna B npa-
BbIW HUXXHUN Yrors).
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Kanan1 Kanan2 I - Ly }’ + v 3TanoHHE ofpasey

| orMeHa Bcex K A3MEHEHHE
{ n3menenun HAaKJIOHA CTaH-

4 00 g o o (
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Bpema, Him

[Mlocne oTnyckaHMAa KHOMKU rpadouk asTtomMaTudye-
CKMU MNEPECTPOUTCH, yaanumB NUNLHME OaHHblE N yBe-
nmymB MmacwTabd ocTaBLeENCH YaCcTn BO BCE OKHO.

[Mpn BbIGOpPE y4dacTka rpadpuka neBon KHOIMKOW
MbILLM C HWXKHEro npaBoro yriia B BEPXHUN JiEBbIN
yrosi nponsongeTr aBToOMaTU4YECKOE YMeEHbLUueHne
MacwTabda oo NoSIHOro nosaBreHunsa rpaduka.

LiBeTa rpadonkoB, COOTBETCTBYHOLLME KaXO0OMy Ka-
Hany U3MepeHuUsda, MOXHO N3MEHATb, BOCMNOSIb30OBaB-
LLINCb KOMaHOOM cuctembl MeHo «Bua \ LiBeTa rpa-
doukoB».

Co30aHue omyema

[Mpn HaXaTnM MKOHKM cOo3daHuMaA oTdyeTa nporpam-
Mo OyaeT npeasioXXeHo BblbpaTb HYXHble pe3yrbTa-
Tbl USMEPEHUN ONSA pacnedyaTKku, nocrie 4ero nosiBUT-
CSA peXXmum npegBapuTenibHOro npocmoTpa, roe éyaer
nokasaHa Tabnuua pesynbTaToB U rpaddunkm KpUBbIX
pa3HOCTU obObeMHbIX aAgedopmMmaummn OBETOHHOro wu
cTaHgapTHOro obpasLos.
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