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U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

PykoBojacTBO 1o skcruryatanuu (PD) BkiroyaeT B cebsi obuue
CBEJICHUS] HEOOXOIUMBbIC JIJIi U3YUCHUSI U MPABUWIBHOM 3KCILTyaTalluu
u3mepurens npoynoctu 6etona MIIC-MI'4.01. PO coxepxut onuca-
HUE TPUHIMUIA JCHCTBUA, TEXHUYECKUE XapPaKTEPUCTUKHU, METOJIbI
KOHTPOJISI ¥ JIPYTUE CBEJICHMS, HEOOXOAUMBIE JJIsi HOPMAJIbHOM 3KC-
IyaTtanuu uaMepurenis npounoctu 6erona UIIC-MI'4.01

OkcnnyaTtanus uMeputels npodyHoctd Oerona MIIC-MI'4.01
JIOJKHA TIPOBOJIUTHCSA JIMIIAMU, 03HAKOMJIEHHBIMHU C €0 KOHCTPYKIIU-
eil, mpuHIUIaMu padoThl U HacTosIIUM PO,

1 Onucanue u padora
1.1 Hazna4yeHnue u 00J1aCTh NPUMEHEHUSA

1.1.1 NU3meputens npounoctu Oetona MIIC-MI'4.01 (manmee mo
TEKCTY — U3MEPUTENh) MPEAHA3ZHAYCH I U3MEPEHUN MPOYHOCTH Oe-
TOHA, HA OCHOBE MPEABAPUTEIILHO YCTAHOBICHHON 3aBUCUMOCTH Me-
Ky MPOYHOCTHIO OETOHA ONPEICICHHON MPU UCTIBITAHUM 00pa3IoB B
Ipecce U U3MEPEHHBIM YCKOPEHUEM, BO3ZHUKAIOIINM TIPU B3aUMOIEH-
CTBUH WHJICHTOpPA U3MEPHUTEIISI C OETOHHBIM 00pa3IioM, MPHU MOCTOSH-
HoM sHeprum ynapa (E=0,12 J[x).

1.1.2 O0nacTh NpUMEHEHUS — KOHTPOJIb MPOYHOCTH OETOHA MO-
HOJIUTHBIX, COOPHO-MOHOJIUTHBIX M COOPHBIX OCTOHHBIX U KeJie300e-
TOHHBIX KOHCTPYKIIMH IPU MPOBEICHUN MTPOU3BOJICTBEHHOTO KOHTPO-
JI51 IPOYHOCTH O€TOHA.

1.1.3 PaGouue ycinoBUsi U3MEPEHUI:

— TEMIIEpaTypa OKpyxaroiiero Bozayxa ot munyc 10 go 40 °C;

— OTHOCUTEJIbHAs BIAXXHOCTh Bo3yxa He 0osee 98 % npu 25 °C.

1.2 Texnn4yeckue XapaKTePUCTUKH

1.2.1 OCHOBHBIE METPOJIOTUUECKUE U TEXHUUYECKUE XapPAKTEPH-
CTHKH MpUBECHBI B Ta0Oue 1.1.

CKB Ctpoinpubop YensabuHck 3



U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

Tabmuma 1.1
3HaueHue
HanmMenoBaHue XxapaKTepUCTUKU
XapPaKTEPUCTUKH

Jnana3on uaMmepenuit npouynocty, Mlla ot 3 1o 100
IIpenensr gomyckaeMor OCHOBHOM OTHOCHUTEIIb- L3
HOW MOTPEITHOCTH U3MEPECHUN TPOYHOCTH, %o
IIpenenbl  mOMyCcKaeMoOM  JIOTOJIHUTEJIILHOU  I10-
IPEIIHOCTA W3MEPEHUN NPOYHOCTH, BBI3BAHHOMN 116
n3MeHeHneM temreparypsl oT 20 °C 1o npenenb- ’
HBIX paOouux 3Ha4YeHuM, %, Ha kaxasie 10 °C
Bpewmst uamMepeHus Ha OJTHOM y4acTKe, C, He OoJee 30
[Turanue (2 snementa tuna AA (LR6)), B ot 1,6 10 3,5
HanpspkeHre BKITFOUEHUS CUTHAIA3AIAU O 3aMEHE 15
AJIEMEHTOB NUTaHus, B ’
[Torpebnsemas momiHoCTh, MBT, HE OoJiee:

— C MOJCBETKOU AUCIIEA 110

— 0€3 MOJICBETKU JUCILICS 55
["abapuTHbIe pa3Mepbl, MM, HE OoJIee:

— DJICKTPOHHBIN OJIOK 180x90x30

— npeoOpa3oBaTeilb 185%130x70
Macca, kr, HE Ooiee

— 3JICKTPOHHBIN OJIOK 0,27

— nmpeoOpazoBaTeib 0,5
KoimyecTBO 3anmOMHUHAEMBIX PE3yIbTaTOB HU3MeE- 500
PEHUM, YYaCTKOB
Cpennsis HapaOOTKa Ha OTKa3, 4, HE MEHEe 3000
CpennHuit Cpok CiIyKOBbl, JIET, HE MEHEE 10

1.2.2 UneHTuukanMoHHble JaHHbIC IIPOrpaMMHOr0 obOecreye-

nus (I10) npuBenenst B Tadmuie 1.2.

CKB Ctpounpubop YHensabuHck




U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

Tabnuna 1.2
NnentudukaimoHHbie TaHHbIE (TPU3HAKH ) 3HadeHue
N nentudukanmonHoe HaumeHoBanue 110 IPS MG4.0103
Howmep Bepcuu (naentudukanronasiii Homep) 110 V1.03
[Hudposoii unentudukarop 110 Ox1C82

1.3 CocTaB u3aesinga

1.3.1 3meputenb COCTOUT U3 3JIEKTPOHHOIO OJ0Ka U mpeodpa-
30BaTEIS.

N3meputenb KOMILUIEKTYETCS:

— KOHTPOJIbHBIM 00pa31iOM U3 OPICTEKIIa;

— kabesmeM miniUSB nns cBsasu ¢ 11K

— pEMHEM JJIsI JIIEKTPOHHOTO 0JI0KA;

— CD ¢ nporpaMMHBIM OO€CTI€YEHUEM JJIs TIepelaun JaHHBIX U3
apxuBa uzmepureins B [TK.

1.3.2 3meputenp MOCTABISETCS 3aKa34MKy B MOTPEOUTEIHCKOMN
Tape.

1.3.3 OO0muii Bua u3MepuTes NpeAcTaBiaeH Ha pucyHke 1.1.

1.4 YcrpoiicTBO 1 npuHIMI PadoOThI

1.4.1 [lpuHuun paboOThl M3MEPUTENST OCHOBAaH Ha yJapHO-
VMMITYJIbCHOM METOJI€ U3MEPEHUM MTPOYHOCTH, & UMEHHO, Ha KOPpEJIsi-
IMOHHOW 3aBHCUMOCTHU MapamMeTPOB YAAPHOTO UMITYJIbCA OT YHPYyIo-
IUIACTUYECKHUX CBOMCTB KOHTPOJIUPYEMOIr0 MaTepuala.

[Ipu ypapHOM B3aMMOJEUCTBUM C MOBEPXHOCTHIO KOHTPOJIUPYEMO-
ro Marepuaja, IpeoOpa3oBaTeilb BbIPAOATHIBACT SJIEKTPUUCCKUM HM-
ITyJIbCHBIA CUTHAJI, MPOIOPIMOHAIBHBIN YCKOPEHUIO MHJICHTOPA, KOTO-
PBIM PETUCTPUPYETCA AIIEKTPOHHBIM OJIOKOM. DJIEKTPOHHBIN OJIOK, B CO-
OTBETCTBUU C YCTAHOBJICHHOW I'PaayUPOBOYHON XAPAKTEPUCTUKOU, ITIpE-
o0Opa3yeT nmapaMmeTpbl yIapHOT0O UMITYJIbca (YCKOPEHHUE U BpEMsi) B IMPOU-
HOCTb. Pe3ynibTaThl UI3MEPEHUN BBIBOJSTCSA HA JUCILIEN U3MEPUTEIS.

CKB Ctpoinpubop YensabuHck 5




U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

(Q cxs crrosinPusor
WAC-NIre.or

Pucynok 1.1 — O0uuii Bug U3MEepUTENS

1.4.2 U3meputenb cocTouT U3 npeodpazoBateins (1), BHIIOIHEH-
HOTO B BHUJIE YJAPHOTO MEXaHU3Ma U EKTpoHHOTro Oiioka (2). Ilpe-
00pa3oBaTeIb COCTOUT U3 KOPIYyCa, MHIACHTOPA, YAAPHOU MPY>KUHBI U
MbE303JIEKTPUUYECKOTO aAKCEIEPOMETPA.

Ha nuiieBoit maHenu 3IEKTPOHHOTO 0JIOKA pa3MEIeH KUIKOKPHU-
CTaJTMYeckui nucruied (3) mis oToOpakeHus pe3yJsibTaTOB M3Mepe-
HUW U KJIaBUaTypa yrpasjieHus (4).

1.4.2.1 KnaBuarypa npubopa coaepXuT 8 GYHKIHMOHAIBHBIX
KHOTIOK:
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U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

e —
Wcnonb3yeTcst 17151 BKIIOUEHUS!/ BBIKJIIFOUEHUS U3MEPUTEIISI
BKIl. | |u mpu mnpoBepke cCOOTBETCTBUS HACHTU(DUKAIUMOHHBIX
——J | manHbIX nmporpammHoro ooecrneuenus (I110).
P
PEXHM Hcnonb3yeTcs s iepeBoia mprudopa u3 Jr00ro pekuma
B OCHOBHOE€ MEHIO U B pexkuM «Hacmpoiikuy.

Hcnonp3yercs 1 oOpaOOTKHU U 3allUCH B apXHUB PE3Y.Jib-
TaTOB M3MEPEHUM, a TaK)Ke I aKTUBAIlUM MHUTAHUS M3-
MCHSEMBIX IapaMeTpPOB U (DHKCAIIMH MHTAIOMMX 3Haye-
HUHM TapaMeTpa, a TakKe IS MPOCMOTpa AOTOHUTESIIb-
HOM MH(pOPMALIHU B PEXKUME «ApXue.

I ' HCHOJ’IBC’)y}OTCH I UBSMCHCHUA MUT'alOIIMX 3HA4YC-

HUM mapaMmeTpa, JJjis BbIOOpa pekuma M IS Ipo-

cMoTpa (MepeIMCThIBAHMS) COJICPKUMOTO apXHUBA.
Hcnone3yeTcs B pexXxruMe U3MEPEHUN IS BBIBOJA HA JIUC-
IJICW THUMA KOHTPOJHUPYEMOTO M3JICIHUs, a TAKXKE IS UC-
KJIIOUCHHUS HEAOCTOBEPHBIX PE3YJIbTATOB H3MEPEHUH, a
IIPU IIPOCMOTPE apXvBa — JJIsI BBIBOJIA HA JUCILICH IIPO-
MEKYTOUYHBIX 3HAYCHUM TTPOYHOCTH.

Hcnonb3yercst st BbIOOpa HalpaBieHUs] yaapa Oomka
npeoOpazoBatTesis Mo MOBEPXHOCTH UCIIBITYEMOIO U3/IETUS
U B pexumMe «I padyupoekay isi BBOJIA 3HA4YCHUS Rp.

K|

Hcnionb3yercst B pexKUME U3MEPEHUN 1T KOPPEKTUPOBKU
10001 M3 9 0a30BBIX 3aBUCMMOCTEH B COOTBETCTBUHU C
[Tpunoxennem 9 I'OCT 22690 u B pexume «I padyupos-
Ka» JJI4 3alMCH YCTAaHOBJICHHBIX MOJIL30BATEIEM WHIUBU-
yaJbHBIX 3aBUCUMOCTEH. AKTUBUPYET U (PUKCUPYET YC-
TaHOBJICHHOE 3HaueHue K.

1.4.3 Ha 3agneii maHenu 3JeKTPOHHOTO 0J10Ka HaXOIUTCS KPHIIII-
ka OartapeiiHOro orceka. KpermjieHue KpbIlIKM K KOPIYCY OCYILECTB-
JISIETCST OMHUM BUHTOM M 2.5X%8.

JI71s1 3aMEeHBI 2JIEMEHTOB MUTAHUSI HEOOXOIUMO CHSTH KPBIIIKY U
ycTaHOBUTH JBa neMeHTa AA(LR6) Alkaline. [Ipu ycTaHOBKE HOBBIX
AJIEMEHTOB 0053aTEJILHO COOJIIOIaTh MOJISPHOCTb.

CKB Ctpoinpubop YensabuHck 7




U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

1.4.4 Ha BepxHeil maHeNM 3JIEKTPOHHOIO OJIOKAa HAXOAUTCS CO-
€MHUTEIIbHBIN pazbeM (5) JJ1s1 MOAKIIOUEHUS MPeo0pa3oBaTeist U OT-
BEPCTUE JJIs JIOCTyNa K PEryJIMpOBOYHOMY 3jieMeHTy. Ha OGokoBoi
MaHEJIM AJICKTPOHHOTrO OJioKa HaxoauTcs pazbeM miniUSB s mo-
KIroueHus kaoens ceszu ¢ [1K.

1.4.5 Peocumol pabomul uzmepumeis

1.4.5.1 3mepurens oOecrieunBaeT MATh pabOUYNX PEKUMOB, BbI-
OOp KOTOPBIX OCYIIECTBIISIETCS B OCHOBHOM MEHIO «Bblioop percumay
(okpaH 1.1) anekTporHHOr0 6710Ka KiIaBumamu «1, ¥» IyTeM IepeMe-
IIEHUSI MHBEPCHOI'O TOJIS Ha BBIOPAHHBIA PEKUM U TMOJATBEPKICHUS
BbIOOpa KiaBuiieii BBO/I.

E3Z0BHE  P3fYuP. (1.1)
Hauera., K aPxuE

1.4.5.2 Pexum «ba3zoewviey yCcTaHABIMBAECTCS MPU BKJIIOUYECHUU ITH-
TaHUSsl, UCIIOJIB3YETCA ISl U3MEPEHU TPOYHOCTU OETOHA C MCIOIb30-
BaHuWeM 0a30BOM TIpaJlyMpOBOYHOM 3aBUCHUMOCTH, YCTAHOBJICHHON B
coorBercTBUM ¢ ['OCT 22690 nmyTeM mapasuieiabHbIX HCIBITAHUN 00-
pasuoB-kyooB o ['OCT 10180 u npubopom. OOpa3ipl U3roTaBIIM-
BAJINCH M3 OeToHa kiaccoB B3,5..B60 ¢ paznuuyHbIMU BUAAMH 3aI10JI-
HUTEJISA:

— TSDKEJbIA OETOH HAa TPAHUTE; — MEJIKO3EPHUCTBIN OETOH;
— TSDKEJbIM OETOH HAa U3BECTHIKE;  — KEPaM3UTOOETOH;
— TSDKEJbIN OETOH HA IPaBUU; — NUIAKOMEM300ETOH.

— TSDKEJIbIM OCTOH Ha IPaHIILIAKE;

1.4.5.3 Pexxum «HMnousudyanvnvie» WUCNOIB3YETCS I U3MEPE-
HUM MPOYHOCTH OETOHA, HA OCHOBE YCTAHOBJICHHBIX IOJIL30BATEIIEM
WHJIUBUIYAJIbHBIX 3aBUCUMOCTEHN (B COOTBETCTBUHU C lIpuiokeHuem
A). Jlns Bxona B pexxuM «HMuouguodyanvhsie He0OXOIUMO HaKaTUEM
kiaBuiu PEZKUM Boiitu B ocHOBHOE MeHIo (1.1), ¢ moMorpio Kia-

it «T, 4» BBIOPATH PeXRUM «uHOUBUO.» M AKTHBHPOBATH €rO KJIABH-

8 CKB Ctpounpubop YHensabuHck



U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

men BBO/I. [{na Bo3Bpata B ocHOBHOE MeHIO (1.1) HaxkaTh KiiaBuIy
PEXUM.

Ilpumeuanue — YcTaHOBICHHAsA TPaaydpOBOYHAS 3aBUCUMOCTD
BBICBEUMBACTCS B HIDKHEH CTpoke HMHauKaTopa (< 0 > — 0a3oBag,
<1>...<9>— uHIUBUIyAJIbHBIE).

1.4.5.4 Pexum «Apxue» WUCHOIBb3YETCA ST MTPOCMOTpPa PE3yib-
TaTOB U3MEPEHUH, 3aMCAHHBIX B apXUB IIpU U3MepeHuu. Jljis Bxoaa B
pexXUM «Apxue» HeodxoaumMo HaxkatueM kiaBuiin PEZKHWM Boiitu B
ocroBHOe MeHo (1.1), ¢ momompro KiaBum «T, ¥» BbIOPATh PexKHM
«apxue» n aktuBupoBath ero knapumer BBO/I. 3arem knaBumamu
«T, I» BeIOpaTh rpymmny apxuBa «6azoevien WM KUHOUBUIYATLHbLEN,
noaTeepauB BbIOOp knaBumeid BBO/. IIpocmoTp comep:xkumoro ap-
XMBa OCYIIECTBILSIETCS ¢ moMowIpio Kiasui « T, 4», pacumpenne k-
pana — knasuieid BBOJ. I Bo3Bpara B ocHOBHOE MeHIO (1.1) Ha-
xatb kinasuiy PEZKUM.

1.4.5.5 Pexum «IIK» nucnionp3yercs U NEPEIadYu PE3YJIbTATOB
n3Mepenuit u3 apxuna B I1K. JIis Bxona B pexum «ITK» HE0OX01UMO
HaxxatueMm knaBuiu PEXKHWM Boilitu B ocHoBHOe MeHro (1.1), kia-
putamu « T, {» BeIOpaTh pesknum «/IK» ¥ aKTHBHPOBATH €rO KJIABH-
meii BBO/I. /lna Bo3BpaTta B ocHOBHOE MeHIO (1.1) HaxkaTh KiaBuIry
PE/KUM.

1.4.5.6 Pexum «I padyupoeka» NCNoONb3yeTCS I 3alUCU UHIH-
BUAYaJbHBIX T'PaJyHUPOBOYHBIX XapakTepucTuk. s BXxoma B pe-
KuM «I padyupoeka» uHeobxoauMo HaxatueMm kiaBuimu PEXHUM
BOiTTH B ocHOBHOE MeH:o (1.1), kmaumamu «T, ¥» axruBupoBats pe-
KUAM «epadyup . » n Haxate knasuiy BBO/. /lis Bo3Bpata B OCHOB-
Hoe MeHio (1.1) Haxkate knaBuiry PEAKHWM.

1.5 MapkupoBka 1 IuiioMOMpOBaHHeE

1.5.1 MapkupoBka
Ha nepenneit naHenu 3J1eKTPOHHOTO 0JIOKa HAHECEHBI:
— HAMMEHOBAaHUE U 0003HAYCHHUE TUIA U3MEPUTEIIS;

CKB Ctpoinpubop YensabuHck 9



U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

— TOBAPHBIN 3HAK NMPEATPUATUA-U3TOTOBUTEIS.

Ha 3ayHeit manenu 31eKTPOHHOTO 0JI0Ka HAHECEHBI:

— HaMEHOBaHHEe U 0003HAYCHUE THUIIA U3MEPUTEJIS;

— 3aBOJICKOM HOMED;

— IPEANPUSATHE U3TOTOBUTEID;

— J1aTa BBINTYCKQ;

— 3HaK YTBEP KJICHUS THUIIA.

Yrpapisromue 3JeMEeHTBl MapKUPOBAaHbBI B COOTBETCTBHH C HX
Ha3HAYCHHEM.

1.5.2 TlnomOupoBanue

N3meputens MIOMOUPYETCS MPU IMOJOXKHUTEIbHBIX pe3yjbTaTax
IIOBEPKHU IIOCPEJICTBOM HAHECEHHUS KJIeiiMa Ha IMJIACTUYHBIA MaTepHal.
MecTo mI1oMOMpoOBaHUs — YIIyOJIEHHE JJI1 BUHTA PAaCIOJIOKEHHOE Ha
3aHEH MaHeH JIEKTPOHHOTO 0j10Ka. COXpaHHOCTH INIOMO B MPOIIEC-
Ce DKCIUTyaTaluy SBJISETCS 00s3aTeIbHBIM YCIOBUEM IPHUHATUS PEK-
JaMaluy B ClIydae OTKa3a U3MEPHUTEISL.

1.6 YnaxkoBka

1.6.1 Ins oOecnieyeHHUs COXPAaHHOCTH U3MEPHUTEIISI U KOMIUIEKTa
MPUHAJIEKHOCTEW MPU TPAHCHOPTUPOBAHUM MPUMEHSIETCS YKIIaI04-
HBIM KEWC CO CPEeACTBAMH aMOPTHU3allMKA M3 BO3YIIHO-ITY3bIpYATOU
ieHkH, kareropus ymakoBku KY-1 mo I'OCT 23170. Okcrutyaranu-
OHHAsl IOKYMEHTAIMs YIIAKOBAaHA B IMAKET, N3rOTOBJICHHBIN U3 TOJIH-
STWJICHOBOW TJIEHKH. MapKHUpOBKa YIAKOBKH MPOU3BOJIUTHLCS B COOT-
BerctBuU ¢ [ OCT 14192.

2 Ucnnoan30BaHue 10 HA3HAYECHHUIO

2.1 TpeGoBaHus K 00bEKTY KOHTPOJIA NPH U3MEPEHUAX

2.1.1 3mepenust mpoBOJASIT HA YYacTKE pa3MepoOM HE MEHEE
100 cM®, pu ToMIIMHE M3neIUs (KOHCTPYKIHH) He MeHee 50 MM.

10 CKB Ctpounpubop YHensabuHck
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2.1.2 Konmn4uecTBO M PacCIoIOKEHUE KOHTPOJIUPYEMBIX YYACTKOB
IIPA MCHBITAHUM KOHCTPYKIMK JOJDKHO cooTBeTctBoBaTh [ OCT
18105 mnm yka3plBaThCsA B CTaHAAPTaX M TEXHUYECKHX YCJIOBMSX HA
COOpHBIE KOHCTPYKLIMH WM B pabO4YuX 4YepTEkKax HAa MOHOJUTHBIC
KOHCTPYKIIUH.

[Ipu onpeneneHU MPOYHOCTH OE€TOHA 00CIIENYEMbIX KOHCTPYK-
UM YUCJI0 U PACTIONIOKEHNE YYACTKOB JOKHO MPUHUMATHCS 110 MPO-
rpamMMe oOclieIoBaHUsI, HO HE MEHEE TpEX.

2.1.3 PaccTrossHME OT Kpas KOHCTPYKIIMU IO TPAHUIIBI y4acCTKa
U3MEpPEHUM JoKHA OBITH HE MeHee 50 MM. PaccTtosiHue Mexay JByMs
COCEJTHUMH OTIeYaTKaMH (MECTO HAaHECEHHMS yaapa) JOKHO ObITh HE
MeHee 15 Mm.

VYyacTku 11 IpPOBEICHUSI U3MEPEHUN (MECTa HAHECEHUS yapa)
HEO0XOAMMO BBIOMPATH, IO BO3MOXHOCTH, MEXKy TpaHyJlaMU IIeOHS
U MEXKJy KPYIHBIMH PaKOBHHAMH.

2.1.4 IllepoxoBaTOCTh MOBEPXHOCTH YYacTKa, HA KOTOPOM IIPO-
BOJISIT U3MEPEHUs, JOIKHA ObITh HE Oosiee Ra= 40 MKM, 4TO COOTBET-
CTBYET IIEPOXOBATOCTU MOBEPXHOCTU OETOHHBIX KyOOB, NUCIIBITAHHBIX
IpU TPAAYUPOBKE U3epUTENA. B HEOOXOIUMBIX CllydasiX JIOMyCKaeTcs
3a4MCTKA MOBEPXHOCTU KOHCTPYKIMHU aOpa3WBHBIM KaMHEM C IOCJe-
JTYIOIIEH OYMCTKOW TTOBEPXHOCTH OT IIBbLIM.

2.1.5 Ilpu onpeneneHun MpOYHOCTH OETOHA MO O0paslaM u3Me-
pPEHMS IPOBOASAT HA OOKOBBIX MOBEPXHOCTAX 00pasoB (110 HaIpaBlie-
HUIO OeToHUpoBaHus). IIpu 3TOM 00pas3ipl TOMKHBI OBITh 3a)KaThl B
npecce ¢ cunoit (30+£5) kH (3000 krc).

2.1.6 ITpu onpeaeneHuy TPpOYHOCTH OETOHA B U3JEIUSIX U KOHCT-
PYKIUAX U3MEPEHUSI TPOBOJAT HA MOBEPXHOCTSX, MPUJICTAIOIINUX TTPU
U3TOTOBJICHUHM K OIaTyOKe.

2.2 Ilopsimok padooThl B pexkume «bazoBbie»

2.2.1 Iloocomosxa usmepumers K U3MepeHusim
2.2.1.1 [logkntounuth TIpeoOpa3oBaTesib K AJIEKTPOHHOMY OJIOKY.
[Ipu Bxmrouenun uzmepurens (knasumia BKJI) Ha aucrniiee otoOpa-
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YKAKOTCS NTapAMETPBI, YCTAHOBJICHHBIE TTPU MPEABIAYIINX U3MEPECHUAX,
HapuMep:

KonNoOHHAS

FE = . Mla (2.1)
B HO19 <83

— BEPXHSS CTPOKA AUCILIES — BUJ U3/ACIUS;

— HUXKHSISL CTPOKA — HapaBJICHUE yaapa, HOMEp SSUYCUKU apXHUBa,
B KOTOPYIO OyJIET 3alrcaH pe3yabTaT U3MEPEHUM, YCTAHOBJICHHAS 3a-
BUCHUMOCTH (< 0 > — 0azoBas, < 1>...<9 > — yuHauBuayaabHbIC), KO-
3 GUITMEHT COBIAICHNS;

— B LICHTPaJbHOW YacTU AMUCILICS OTOOpakaeTcsl pe3yJibTaT M3-
MEPEHUM.

Ecnu yCTaHOBJIEHHBIE MAapaMETPhl COOTBETCTBYIOT TPEOyEeMbIM,
MOYKHO MPUCTYTATh K U3MEpEeHUAM (11. 2.2.2).

2.2.1.2 Jlng u3MeHEHHUs YCTaHOBJICHHBIX IlapaMeTpoOB, HEOOXO-
JIMMO BBITIOJTHUTD CJIEAYIOIINE ACHCTBUA:

» BriOparh BUA U3EIHS U3 PAAA:

— OaJika; — Hapy KHasl CTCHA; — (epma;
— KOJIOHHA; — BHYTPEHHSISI CT€HA;  — IOJIbI;
— (pyHIaMeHTHBIN OJI0OK;  — ILJIWTA; — cBasl.

— CTSIKKa,; — pUrernb;

Haxatnem knaBumm BBOJI akTHBHpOBaTH BEPXHIOI CTPOKY
muciiest, kiaBuimamu « T, {» BBIGPATh BUJ H3IENIS, TTOCIE YEro MOj-
TBEpAUTH BhIOOp KiaBuiieii BBO/I.

» BriOpaTh HanpaBieHue yaapa:

BpiOop HampaBieHHs yaapa OCYIIECTBIISIETCS HaKaTUEM KJIaBU-
urn 48,

» BriOpats ko3 duiinent coBnaaeHus Ke:

Jlns BBoma 3HaueHus Kc neodxommmo knaBumiei «Kc» aKTHBH-
poBath mosie K03 HIIEHTa COBIAICHUS, aee KIaBHIIaMu « T, ¥»
YCTaHOBUTh €r0 3HAUYCHHE W IMOJATBEPAUTH BbIOOp KiaBuiend «Kce».
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(Koaddunment K¢ Beruucnsiercs B coorBeTctBun ¢ [lpunoxenuem 9
['OCT 22690).

Jlns Bo3Bpata B OCHOBHOe MeHIO (1.1) HaxkaTh KIIaBUIIY
PEXUM.

2.2.1.3 He pexxe oqHOTO pasza B A€CATh JHEH, N0 MPOBEACHUS W3-
MEpEHUH, ClielyeT MPOBEPUTHh pabOTOCIIOCOOHOCTH HU3MEPUTEINS, HC-
MOJIB3Ysl KOHTPOJIBHBIA O0Opasell U3 Oprcrekiia (BXOAUT B KOMILJIEKT
MOCTAaBKM), JUIsi 3TOro HeobOxoaumo mpoBectu 10-15 uzmepenuit
MIPOYHOCTH HA KOHTPOJIBHOM 00pa3sIie.

N3Mepenus ciienyer NpOBOAUTH MPU HOPMAJbHBIX YCIOBHSX:
TeMmiieparypa okpyxaromiero Bo3ayxa (20+£3) °C, oTHocuTelbHas
BJIAKHOCTh BO31yxa He 0oiiee 80 %.

KoHTposibHBIN 00pasel; Heo0X0AMMO YCTaHOBUTh Ha MAacCCHBHOE
OoCHOBaHUE (OETOHHBIN MOI).

Boutu B pexum «ba3zoevie» M yCTAaHOBUTH CIEAYIOIIME Mapa-
METPBI: HampaBlieHUE yaapa — snu3z, Kc = 1,0;

[TokazaHusi W3MEpUTENA JIOJDKHBI COOTBETCTBOBATh 3HAYCHHIO
IIPOYHOCTH, YKa3aHHOMY Ha 00pas3lie C MOrpeIIHOCThIO He Oonee £ 5 %.

B cnydae, ecnu mokazaHus OOJIbIIE€ 3HAYECHUS YKA3aHHOIO Ha
KOHTPOJIBHOM 00pa3ile, HeOOXOAUMO MPOBECTU IOCTUPOBKY U3MEPHU-
TeJIs, JIS 4eTO CIeIyeT:

— YCTAaHOBUTH YAaCOBYIO OTBEPTKY B OTBEPCTHE, PACHOJIOKEHHOE
Ha BEpXHEH MaHeIn 3JEKTPOHHOI0 0JI0Ka PSAIOM C pazbeMOM IS TOI-
KJIFOUEHHMS MpeoOpa3oBartesi, U MOBEPHYTh PETYJIUPOBOYHBIN AJIEMEHT
Ha 1,5-2 o0opoTa MpOTHB YaCOBOM CTPEIKH, €CIIM NTOKA3aHUS U3MEPHU-
Tesis OOJIbIlIE 3HAYEHUsI YKA3aHHOTO Ha 00paslie; WIM MO0 4acOBOU
CTpEJIKE, €CJIM MOKa3aHusl U3MEPUTESIS MEHbBIIEe 3HAUEHUS YKAa3aHHOTO
Ha 00pas3Iie;

— noBTopHO mpoBectu 10-15 m3mepeHuid Ha KOHTPOIBHOM 00-
pasle U CPaBHUTH MOKA3aHUS U3MEPUTENSL CO 3HAUCHUEM, YKa3aHHBIM
Ha KOHTPOJIbHOM oOpasiie. [Ipu HeoOXOaMMOCTH omnepanui MOBTO-
PHUTh.

2.2.1.4 Ilpu mosIBJICHUH HaA JOHUCILJIEE H3MEPUTENS] COOOIICHUS
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«3amenume 6amape;0./» HGO6XOI[I/IMO BBIKJIFOYUTDH ITHMTAHHUC N 3aMC-
HHUTBH 3JICMCHTHBI IITUTAHUA.

2.2.2 IIposedenue uzmeperutl

2.2.2.1 YaepxuBas CKICPOMETP B IPABOM PYKE, B3BECTH pbIUar
Oolika 10 puKcalu 3alieKol. Y CTaHOBUTH MpeoOpa3oBaTeib Ha TPU
OMOPHBIE TOYKH TMEPIEHIUKYJISPHO MOBEPXHOCTH KOHTPOIUPYEMOIO
U3JICNHS U TUIOTHO MPWXKATh MpeoOpa3oBateib K MoBepXHOCTH. Cuia
IpUXaTus 0JKHA OBITh TaKOM, 4TOOBI B MOMEHT yJapa Ooiika o Oe-
TOHHYIO TTOBEPXHOCTh HE MPOUCXOUAIIO OTPhIBA OMOPHBIX TOUEK Ipe-
o0pa3zoBaTesi OT MTOBEPXHOCTH KOHTPOJIUPYEMOTO U3IEIIHSL.

Haxarp Ha CITyCKOBOM KPIOYOK, ITOCJIE IIPOU3BEACHHOTO yjapa Ha
JUCILIEE 3JIEKTPOHHOIO OJI0KAa OTOOpaKaeTcsl pe3yJibTaT U3MEPEHUN U
3alIOMHUHAETCS ISl TajibHEUIIe 00pabOTKH.

OJHOBPEMEHHO C PE3yIbTaTOM U3MEPEHUN OTOOpaKaeTCs €ro IMo-
psankoBbid HOMeEp (Ro;...R;s), B HUXKHEH cTpoke muciuies otoOpaxa-
eTCsl HoMep suekiku apxuBa (Hanpumep, Ne019), B koTopyro OyaeT 3a-
IICaH PE3yabTaT U3MEPEHUM.

[uki n3mepenuss Ha ofHOM yvactke cocrtout u3 10...15 3amepos
(IO YCMOTPEHUIO OIlepaTopa).

2.2.2.2 Iluxky1 U3MEpEHUHM HA OJJHOM ydYacTke cocTtouT u3 10-15
U3MepeHU (10 ycMOTpeHuto omeparopa). Ilo okoHYaHuU IUKIa W3
NATHAAUATH U3MEPEHUIN MTPOUCXOAUT aBTOMATU4YECKass 00paboTKa pe-
3yJIbTaTOB, U Ha JUCIUIEE OTOOpa)xkaercsi cpeaHee apuPpmMeTHYECKOe
3HAQYEHUE TMPOYHOCTU W3 IMATHAALATH €AUHUYHBIX PE3YJbTaTOB, Ha-
npuMep:

R=21.1MMNa
4 S ERRCE =100

[Ipy MeHbIlIEM KOJMYECTBE E€IUHUYHBIX U3MEpPEHHU i1 oOpa-
OO0TKH pe3ylibTata He00X0 MO HaxkaTh kiasuiry BBO/,.
OO0paboTka pe3yabTara U3MEPEHUN BKIIOYAECT:

(2.2)
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— BBIYMCJICHUE CPEAHEro apu(METUYEeCKOro 3HAUYCHUS MPOYHO-
CTH U3 i €IMHUYHBIX PE3YJIbTaTOB;

— OTOpPaKOBKY €IMHUYHBIX PE3yJIbTaTOB, UMEIOIIUX OTKJIOHEHUE
OT cpeaHero 3HaueHust npouHoctu 6oxnee 10 %;

— BBIUMCJICHUE CPEAHEro apu(METUUYECKOro 3HA4YCHUS MPOYHO-
CTH M3 OCTaBIIMXCS IMOCIE OTOPAKOBKH €IWHUYHBIX PE3YJIbTATOB W3-
MEPEHUM.

Cpennee apu(pMeTHYECKOE 3HAYECHHE MPOYHOCTU U3 N €IUHUY-
HBIX PE3YJIHTATOB ABTOMATUYECKH 3AITUCHIBAETCS B APXHUB.

2.2.2.3 Ecnu 1ipy BBINOJTHEHUH W3MEPEHUU, ITOJYYECHHOE 3HAYe-
HUE€ MPOYHOCTH BBIXOJMT 3a IMPEEIbl AUara3oHa U3MEpeHuil (MeHee
3 MIlIa wiu 6onee 100 MIla), Ha gucmiiee oToOpakaeTcsi COOOIECHUE
«Bne ouana3zonal», pe3ynbraT U3MEPECHUN AHHYJHUPYETCS, a HOMEP
pe3yJibTaTa U3MEPEHUN MpH CICAYIOIIEM B3BOJI€ OOMKa OCTaeTcA
MTPEKHUM.

2.2.2.4 B cnydae 0o0ibIIoro pazopoca eIMHUYHBIX PE3YJIbTATOB
U3MEPEHU, Ha Juciuiee oToOpaxkaercsi cooOiienne «bobvuioi pas-
opoc!», He00X0IMMO MOBTOPUTHh U3MEPEHHUS HA JAHHOM ydacTke (U3-
JIEJIMU ), YBEJIMYUB X KOJIUYECTBO J0 MSATHAAIATH.

2.2.2.5 JIiist npoBeICHUS] UBMEPEHUN Ha APYTUX U3Aenusax (ydact-

KaxX) HeOOXOJAMMO BBIMOJHUTH omnepauuu 1o m.a. 2.2.2.1, 2.2.2.2., He
3a0bIBass BBOJWUTH B MaMSTh IOJIOKEHHUE CKJIEPOMETPA, COOTBETCT-
BYIOIIIEE HAMPABJICHUIO YJIapa U OCTaJbHbIC YCTAHOBKU (IIpU HEOOXO-
JTUMOCTH).

Ilpumeuanue - VIameputenb aBTOMATUYECKHU BBIKIIOYACTCS Ye-
pe3 10 MuHYT, €ClTi B TEYEHUE 3TOTO BPEMEHU HE HAKUMAIUCh KHOII-
KM ¥ HE TTPOBOJIWIIUCH U3MEPEHUSI.

2.3 llopsinok padoTsbl B pexume « MHAMBUAYATBHBIE)

2.3.1 Boiitu B pexuM «HMHOusudyaivHvle», BEITIOITHUB ICHCTBUS
cornacHo 1. 1.4.5.3, Ha aucniee oToOpaxkaroTcs MapameTphl, ycCTa-
HOBJICHHBIE NIPU IPEABIAYIIUX U3MEPEHUAX: B BEPXHEM CTPOKE BUJ
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KOHTPOJIMPYEMOTO U3IENNS; B HIKHEW CTPOKE — HAIPABIICHUE yaapa,
HOMEDP SYECUKH apXWBAa, HOMEP WHAWUBUAYAJIbHOM 3aBUCUMOCTH
(<01 >..<09 >), ko3 huULMEHT COBMAICHUS.

2.3.2 IIpy HEOOXOAMMOCTH M3MEHEHHUS MapaMETPOB BBINOJHUTH
NEUCTBUS corjacHo 1m.2.2.1.2, nimg BeIOOpa HOMEpa 3aBUCHUMOCTH Ha-
xarueMm kiaBum BBO/I, akTHBHpPOBAaTH COOTBETCTBYIOWIEE IIOJIE,
nanee xiraumamu « T, {» ycTaHOBUTH HEOOXOIMMEI HOMEpD W HOA-
TBEPAUTH BeIOOp KinaBuiiein BBO/I, nucriieit npuHuMaeT BU:

SaNkKa

F = . Mla (2.3)
B Hean? <ol

2.3.3 IIpoBecTr n3mMepeHus, BBITIOJIHUB IEUCTBUS 110 1. 2.2.2.

Ilpumeuanue — M3meputenb ocHalleH (QYHKIHUEH HCKIIOYEHUS
HEJIOCTOBEPHBIX PE3yJbTaTOB HM3MEpPEHUN (IMPOMEXYTOUHOTO 3Haye-
HUSI TPOYHOCTH). JlaHHast PyHKIMSA MO3BOJISIET B MPOILIECCE BBIOIHE-
HUSI U3MEPEHUN YIAINTh PE3YJIbTAT U3MEPEHUM C NUCIUICS, €CIU OH
HEJIOCTOBEPEH (MomnaJaHue B IMOpPY, 1eO0CHb, HEYCTONYHNBOE TMOJIOMKE-
HUE MpeoOpazoBarens U T.4.). Pe3ylbTaT u3MepeHuil U €ro Homep
YAAISIOTCS C TUCIUIES W Jajie€ HE YUYUTHIBAIOTCA MPU 00pabOTKe pe-
3yJIbTATOB U3MEPEHUM.

Y naneHue HeJOCTOBEPHOTO PE3yJIbTaTa U3MEPEHUN TPOU3BOIUT-
Csi Cpa3y IOCJI€ €ro BBhIBOJIa Ha AUCIUIEH OJHOKPATHBIM Ha)KaTUEM
KJIaBUIIH «F.

2.4 Ilopsinok padoThI B pe:kUMe «APXHUB»

2.4.1 Pa3mep apxuBa — 500 sueek (y4acTKOB), B KaXJOH U3 KO-
TOPBIX MOXET OBITh 3alMCAaHO 10 15 3HAUYEHUN €AUHUYHBIX HU3MEpe-
Hul (0T Rg; 10 Ri5) U KOHEUHBIN pe3ysbTaT U3MEPEHUU — CpEaHEE
3HAYEHHUE TPOYHOCTH U3 N €IMHUYHBIX PE3YJIbTATOB.

2.4.2 IIlpocMOTpeTh apxXuB MOXXHO B JI000€ BpeMs, YCTaHOBHUB
pEXKUM «Apxue» U BbIOPAB IPyIITy apXHUBa «OA306ble» WU «KUHOUBU-
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OyanbHble» B coOTBeTCTBUU C M. 1.4.5.4. Ilocne BrIOOpa Trpymmbl ap-
XHABA HA JUCIUIEW BBIBOJAUTCA ITOCJIEIHUMN 3allMCAHHBIN PE3YJIbTAT U3-
MepeHuil, Hanmpumep, Ne 019:

R=21.1MMa (2.4)
EAmoi1s <8’

s pocmotpa pesysibTatoB uzmepeHur oT NeOO1 mo NeO18 mc-
MOJIB3YIOTCS KIIABUIIU «T, I».

Bo3Bpar B OCHOBHOE€ MEHIO IIPOU3BOIAUTCA HAXKATUEM KIIABUIIHU
PE/KUM.

Jns ynasieHust COAEP>KUMOTr0 apXWBa WIN OTICIbHBIX PE3YJIBTATOB
U3MEpPEHUH, HeoOXoauMO yaepkuBath kinasuiry BBO/L B Teuenue on-
HOU CEKYHJIbL, I10CJIE Yero AUCIUIEN IPUHUMAET BUJ:

BOZBFAT B aFXME
OYUCTUTE A4Sk D02 (2.5)
ONUCTUTE EECE APXUE

Knasumramu«T, $» NEPEMECTUTh MUTAIOIIIEE TTOJIE HAa TPeOyeMbIi
IyHKT ¥ HaxatveM kinaBuiin BBO/ BeimonnuTh nencteue. B 3aBu-
CHMOCTH OT BBIINIOJIHEHHOTO JICHCTBUS YCTAHABIUBAETCS PEKUM «Ap-
Xue», 1060 ocHoBHOE MeHIO (1.1).

2.5 Ilopsinok padotsl B pexknme «ITK»

Bountn B pexum «IIK» BeimonHUB nenctBus coriacHo n.1.4.5.5,
JTUCIUIEW TIPUMET BUI:

FPaeoTa C K
NerPeaa4Ha  AaHHRY

(2.6)

2.5.1 Cucmemuole mpebosarnus k [IK
Jl1s1 paGoThI IIporpaMMbl HEOOXOIMMA CUCTEMA, YIOBJIETBOPSIO-
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1as CJIeAYIOUIUM TPEOOBAHUSIM

— onepanonHas cucrema Windows 2000, ME, XP, 7, 8, 8.1 Mi-
crosoft Corp;

— o1uH cBoOOIHBIN USB-10pT.

2.5.2 Ilookntouenue npubopa x IIK

{1 mepenadn JaHHBIX MCIHOJIB3yeTca craHaapTHeii USB-mopr.
s moaxiroueHust Heooxoaum cBoOoHbI USB-niopT. Iloacoeaunu-
T€ Kabelib, MOCTABJISIEMbI B KOMILIEKTE C MPUOOPOM, K KOMITBIOTEDY,
BTOPOM KOHEI[ MOJICOCINHUTE K BKIIOYEHHOMY IpuOopy (pazbeM
mini-USB).

2.5.3 Haznauenue, ycmano8Ka u 03MOACHOCIU NPOSPAMMDbL

2.5.3.1 Ha3HaueHue nporpaMMmsl

[Iporpamma 115 mepefiadyd AaHHBIX MpeaHa3HayeHa s padoThl
coBMmecTHO ¢ nmpuoopom UIIC-MI'4.01 dupmer «CKBb Ctpoittipudopy.
[IporpaMmma MO3BOJIAET MEPEAaBaTh TAHHBIC, 3alIMCAHHBIE B APXUB
npuOopa, Ha KOMITBIOTED.

2.5.3.2 YcTaHOBKA IpOrpaMMBbl

JI1s ycTaHOBKM MpOrpaMMbl HEOOXOJHMMO BBIIOJHUTE CJIEAYIO-
1€ JENCTBUS:

— BCTaBUTh KOMOAKT-IUCK B puBo CD-ROM;

— OTKpBITh NManky «Programsy» Ha npunaraemom CD;

— HAWTHU U OTKPBITH MAINKy C HA3BAHUEM Balllero npuoopa;

— Ha4yaTh YCTAaHOBKY, 3anycTuB (¢aiin Install.exe.

[Tocne 3arpy3ku Haxxmure KHONKY «M3Bieub». [1o 3aBeprueHuro
YCTAHOBKU Mporpamma OyAeT AocTynHa B MeHIo «llyck» — «llpo-
epammuy — «Cmpotinpubop» — «ATIC-MI'4y.

2.5.3.3 BO3MOXXHOCTH POTPAMMBI:

— TPOCMOTP JAAHHBIX M 3aHECEHUE CIIy>KeOHOW HHpOpMaIMU B
none «/Ipumeyanuey NI KaXKIOTO U3MEPECHUS,

— COPTHUPOBKA M0 JIF0OOMY CTOIO0ITY TaOJIUIIbL;

— pacreydaTka OTYETOB;

— JIOTIOJTHEHHWE TA0IUIl U3 MaMSTH Npuoopa (KpUTEpHil: Jara mo-
CJIEIHEH 3aIiCHy B TaOIUIIC);
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— 3KcmopT oT4eToB B Excel;

— BBIJICJICHUE IBETOM KOJIOHOK TaOJIMIIBI;

— pacyeT CpeAHEro KBaJAPATUYECKOTO OTKJIOHEHUS IMPOYHOCTU
0eToHa U K03 pUIIMEeHTa BapHaIlUHU.

2.5.3.4 Hacrpoiika USB-coennnenus

s Hactpoiikn USB-coenuHeHHsT HEOOXOAUMO IMOJKIIOYHUTH
npubop k komneroTepy uepe3 USB-nopT. YcranoButh apaiisep USB,
KOTOPBIN MOCTABIIAETCA BMECTE C MIPOTPaAMMOM CBS3HU.

ABTOMaTH4eCKasi yCTaHOBKA JpanBepa:

[Tocne Toro kak OC Windows oOHapy:xkuia HOBOE€ YCTPOMCTBO, B
MacTepe yCTaHOBKHM JipaiiBepoB (puc 2.1), HeoOXoauMO yKa3aTh Hamky ¢
USB npatiBepom (X:/Programs/ USB driver/) u HaxaTth KHONKY «/la-
nee» (puc 2.2).

Macte p o6HOBNE HHA 006OPYAORAHMA

Mactep oGHOBRNEeHUA
oGopynoBaHus
FTOT MACTED NOMOE 351 YETEHOEWTS NDOCpammH0e

00SCNEYSHHE ANR YKAIIMMHOMD YCTPOMRCTDX
HeuseacTros yerpoicTso

* )} Ecnm ¢ YyCTpoACTBOM NOCTABARETCA
4’ YCTAHOBOYHLIA ANCK, BCTABLTE Ero.

B sifepuTe ASACTEMS, KOTOPOS CASAYET ESNOMMMTE

AETCMATHNECK &0 YOT SH0EX S |paromerayerca)

(0 LCTaH06xa 163 Yo aSaHr 0 MECTa

Jna npogossern sasnaire poney ' anse"

1 Danse > | Ormena

Pucynok 2.1 - OkHoO MacTepa 0OHOBJICHUSI 000PY10BaHUS
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Macre p o6HoBNE HHA 060pPYAOBAHKA

JanafiTe NAPaMETPIN NOMCED M YCTANODKH.

* Brn0AHMTE NCUCK HAWG0NES NOAXIAAUETD APAASEPE B YKAZAMHEI MECTAX

Menonpayime $aamsi AN CYREHUS MMM DACWMPEHIEA OGASCTH NOMCKA, B MIOHNI0MUL eV
N0 G0 MEHIS0 NOK ANEHEIE NANKM M CHAMHDIE HOCHTEML BYAeT YoTanoeneH naubones
NOAXOAALSA ADSABED.

T MoMCK HA CMBHMES HOCUTENAR [QHCKETAR, KOMNAKT-RICKax )
V' BRMONMTE CNBLYOWES MECTO NOHCKE

KD SKB\Programs\USB dover\wak_2003_xp - O6ao0p

© He soinonHaTE nouck, H cam seafepy HYAHba Apaisep

ITOT NEpeX MOHATEM NPUMEHAETCR A7 BLS0DA APAABEDA YCTPONCTEA M3 CIMCKA
Windows He MOKET rapemuposaTh, YTO BoSPparbit Bavd apasieep Suaer navbonee
NOGROAALM 449 HWMSIOW ErOCA 000PYIOBAHUA

< Haaaa Namee > Omraema

Pucynok 2.2 - OkHo BbIOOpa ApaiiBepa AJisl yCTAHOBKH

Pyunas ycranoBka USB npaiiBepa:

— BCTaBUTh KOMITAKT-IUCK B mpuBog CD-ROM;

— OTKpBITh nanky «Programsy» Ha npunaraemom CD;

— HaWTH B OTKPBITHh Hmanky «USB drivery;

— HaXxaTh NnpaBoil kiaBuiend Mbimu Ha ¢aitie FTDIBUS.INF B
BBINAJIAIOIIEM MEHIO BIOEPUTE MYHKT «Y CTaHOBUTH» (puC 2.3);

— HaXxaTh npaBoy kiasBuier Mpiu Ha (paiine FTDIPORT.INF B
BBINAIAIOIIEM MEHIO BEIOEPUTE MYHKT «Y CTAHOBUTHY;

— niepe3arpy3utb OC Windows.

2.5.4 Ilpuem oannwvix ¢ npubopa
2.5.4.1 BKIrOYUTh KOMIIBIOTEP U 3aAIyCTUTh MPOrpammy «IIyck»
— «lIpoepammuor»y — «Cmpounpubopy» — «HMIIC-MI 4.
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Pucynok 2.3 - OKHO py4YHOU YCTAaHOBKH JIpaiiBepa

2.5.4.2 llogkntounts ipuoop k 1K cormacuo m. 2.5.2.
[Tpu nmonkmtoueHuu npudopa yepe3d USB-nopt mociie ycTaHOBKU
IpaiiBepa HeoOxoauMo onpeaeautb Homep COM-moprta:
— oTKpbITh: [TYCK — Ilanens ynpasnenuss — Cucrema — O06o-
pylnoBanue — Jlucneruep yCTPOUCTB;

— OTKPBITh CMCOK NOPTOB: [ucneryep Ycrpoicts — [lopThl ;

— Haiitu ctpoky «USB Serial Port (COMNe)», B ckoOkax ykazaH
Homep COM-nopra, eciii HOMEp B CKOOKax «1» HacTpoika 3aBepiie-
Ha — HUYETO MEHSITh HE HYKHO, €CJId HOMEp He «1» Heo0X0AUMO BbI-
3BaTh OKHO cBOMCTB «USB Serial Port (COM Ne)» (mipaBoii kiaBuiiei
MbIu meakHyTh no ctpoke USB Serial Port (COM Ne) u BbIOpath
MyHKT MeHI0 «CBoOMCTBa») (puc 2.4), nepeitu Ha BKIaaky «Ilapamer-
pbl OKHa», HaXaTh KHOMKY «JlomoJHUTENbHO» (puc 2.5) U B BbINA-
natomiem cnucke «Homep COM- nmoprta» BbiOpaTh «COM 1» (puc

CKB Ctpounpubop YHensabuHck
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2.6), HaxxaTh KHOMNIKY «OK».

2.5.4.3 B nporpamme il mpueMa JaHHBIX HAXKMHUTE HA MAHEIU
KHOTIKY «Co30amb.

2.5.4.4 Beenute uMms daitna s Oyayiied 0a3bl TaHHBIX M Ha-
xMmute KHomky «Coxpanumuy. Ha skpane oToOpas3uTtcsi mpoluecc Ie-
pelayu JaHHbIX ¢ mpubdopa Ha KoMmmbiloTep. Ilocie nepenauu, Ha K-
paHe JaHHbIEe OyyT OTOOpaKEHBI B TAOJMYHOM BHjiE. Tenepb MOXHO:

— yJaIUTh HEHYKHBIC JTAaHHBIE;

— 100aBUTH IIPUMEYAHUE;

— 3KcropTupoBath B Excel;

— pacreyaTaTbh OTUET;

— paccyuTaTh CpeIHEE KBAJAPATUUECKOE OTKJIOHEHUE MPOYHOCTU
0eToHa U KO3 PULIMEHTA BapUaLIUH.

2 Incneryep ycrpoicre -10| x
Kowcorns Aeictone B Cnpasca

e @ 3 <R
‘O Kopraaon USE Ko 1DATOD
Moaaepwnca USH mossireps
Yiewapastrnst LSS xoraenTpaTop
+ B Moneses
+ W Mosrope:
+ ) Mo v e YRAIRBI0SME YCTPORC TS
= & Nopres (COMmLPT)
o Bustooth Seridl Port (COM10)
Y Elustooth Serial Poet (COM11)
o Buetooth Serid Port (COM12)
Y Blustooth Serial Poet (COM13)
o Blustooth Seridl Port (COMI4)
¥ Eustooth Seridl Port (COMIS)
o Bluetooth Seridl Port (COM1E)
' Elustooth Serial Port (COMZD)
o Huetooth Serial Port (COMY)
F Euetooth Serial Poet (COM7)
A USE Serial Port (COMag
J MopT ngeeTeps (LPT ObnotnTe ApanASeD. .,

‘
[y

o Nocnsposarencesi  OTRROMITE
' Mocheaosateniesi  YAamTe
+ B Npoysccopes

OfinossiTe Kotederypaueo obopy acoes
+ B Covessis nnaTw ey VA

+ i Oncresere yerponcrsa [0
¢ S TOMD JANOMMIOULTE YCTROMETE
+ (38 Yerponctea HID (Human Irterf ace Devices)

B Vevnadrve s afmsfonmvie unenfin s san s

QDRI THS CTDSMULL COONCTE AMA BLla AN

PucyHnok 2.4 - OkHO qucnieTdyepa yCTPOUCTB

22 CKB Ctpounpubop YHensabuHck



U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

Ceolkcrea: USB Serial Port (COM22) 7| x|

O6ue Port Setings | Noacmep | Cosersen |

—— B

Data bits: |8 -

Pauty [;J_one _v_]

Stop b |1 -]

Flow coetrot [None v
PR

Gdvarced> | Posas Oteihs |

& | omee |

Pucynok 2.5 - OknHo cBoiictB USB-miopra

Advanced Settings for COM22 lj x|
COM Poet Numbet v
jCantz2 ] ok |
_:_l
US8 Transler Seas COM2 (in uza)
COM3 (10 uea) Corcel |
Select lower zettes COM4 (n uss) _'_Lmocplobloms ot low boud rates
Sedect higher setings for faster performance Delauks
Recsve [Bytes) =3 -
Transmit [Bytes) [;&g | E]
BM Opticess Miscellaneous Dptiors:
Selact lower sellngs 10 comed! tesporse ploblen: Senal Ervamerator v
e —— Senal Primtes |
Latency Times (meec) i3 _vj
Cancel If Power OFf r
Tivecers Evert On Supase Removal w
Set BTS On Close f"
Mirienam Read Timeout meec) |0 ] Disable Modem Cil At Statup [
Mirieruam Wiite Timeout {mseck [0 ﬂ

PucyHok 2.6 - JlononHUATENBbHBIE HACTPOMKHU ApanBepa
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2.5.4.5 TlonpobHOE onucaHue padOThI C MPOrPAMMON HAXOAUTCS
B ¢aiiie crpaBku «Ilyck» — «lIporpammery — «Crtpoinpubop» —
«ITomomp — UTIC-MI'4».

2.5.4.6 Ecnu Bo BpeMs mepejiaud JaHHBIX IIpou3oIesl cOoM, Ha
skpane 1K nosBisiercst coobuienue: «l/Ipubop ne obrapyoicen. llpo-
gepbme NpasuUIbHOCMb NOOKIIOUEHUS NPUOOPA CO2NACHO UHCMPYKYUU
u ybeoumecn, umo npubop uHaxooumcs 8 pedcume cesazu ¢ IIK». B
TOM Cllydyae He0OXOJAUMO MPOBEPUTH MOAKIIOYEHUE MPUOOpa, 11eJ10-
CTHOCTh Kabeinst u paborocnocodHocth USB-mopra kommbroTepa, K
KOTOPOMY MOJIKJIIOUEH MPUOOP, U TOBTOPUTH MOMBITKY, HAXKaB KHOIIKY
«Cozoamb.

2.5.5 JInst BO3BpaTa B OCHOBHOE MEHIO HaxkaTh kiaBuiry PEZAKUM.

2.6 Ilopsamok padoThl B pesxknme «I'paxyupoBka»

2.6.1 JIaHHBIA PEXUM CIY>KUT JJIS 3allUCH B IPOrPaMMHOE YCT-
PONCTBO U3MEPUTENS MHIMBUIYAIbHBIX I'PAyHUPOBOUYHBIX XapaKTEPU-
CTHK (3aBUCHMOCTEMN), YCTAaHOBJICHHBIX IOJb30BATEIEM MO PE3YJIbTa-
TaM MapajuiebHbIX UCIBITAHUNA 00Pa3I[0B-KyOOB B MPECCE U U3MEPHU-
TeJIeM, WIM 0 pe3yJbTaTaM MapaJuIeNIbHBIX UCIBITAHUN OJHUX U TEX
K€ y4aCTKOB KOHCTPYKIIMHA METOJIOM OTPbhIBA CO CKaJIbIBAHUEM M H3-
MEPUTEJIEM.

B usmeputene npemycMoTpeHa BO3MOKHOCThH 3aIllUCH JBAJILIATH
WHJIUBUYaNbHBIX 3aBucuMocTteil (< 01 >..< 09 >). Ilpu u3rorosie-
HUU U3MEPUTEIISl B KXKIYIO M3 JABAJIATH SYEEK BBeJeHa O0a3oBas 3a-
BUCUMOCTh «Menkozepuucmoiii 6emony, B CBSI3U C YEM 3alUCh UHIU-
BUIYJIBHBIX 3aBUCUMOCTEN 3aKIIF0YAETCS B KOPPEKTHUPOBKE 0a30BOM
nmyTeM BBoJa 3HaueHu Rq, Kc u St (ITpunoxenune A).

Ilpumeuanue - CpeiHee KBaJpaTUUYECKOE OTKJIOHCHUE YCTAHOB-
JIEHHOM TPagyWpPOBOYHOM XAPAKTEPUCTHKH St MOXKET HE BBOJUTHCS,
€CJIM TI0JIb30BATEIb B JAJbHENIIEM, MTOCIIE NIEPEIAYH PE3YIbTATOB U3-
MepeHuil u3 apxusa B [IK, He HaMepeH POBOAUTH BBIYHUCIEHUE CPE-
HETro KBaIPaTUYECKOr0 OTKJIOHEHUS MPOYHOCTH OETOHA B MapTUH S, U
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ko3¢ duirenTa Bapuanuu V., B coorerctBuu ¢ I'OCT 18105.

2.6.1.2 JIns 3anucyu HOBOW MHAMBUAYILHON 3aBUCUMOCTH HEOO-
XOJMMO BOWTH B OCHOBHOE MeHIO (1.1), kimaBuiamu «T, I» BBIOpATH
pexuM «I padyupoeka» n aktuBupoBaTh ero kiasuinen BBO/I.

R Knasumamu «T, I» yCTaHoO-
Mf—lﬂl’lBl«iﬂ. :ldﬂf:; H3A BUTh TPEOYEMBbI HOMEP UHIUBUTY-
._,BEM!_é/T?CT b a7IbHON TpaJyHPOBOYHOM 3aBHUCH-
Moctu (ot 01 mo 09), Hampumep

<01 >, u Haxatsp kiaBuiry BBO/I.
e nne Haxartnem xmaBumm BBOJ
201 % ST=0.00MNa aKTUBUPOBATH BerHIO}1E) ¢CTp0Ky
TUCIUICS], KIaBUIIAMU « |, “¥», BbI-

Re==--tla T.1 Ko=-. OpaTh MapKUPOBKY 3aBUCUMOCTU BU-
JIOM M3JCIINS U3 Psijia, TPUBEJACHHOTO B 1.1 2.2.1.2, Hanpumep, «Oanrka.
[ToarBepauTh Bb1OOD Kiapuieii BBO/I.

[To MuUranuro nonas St BBECTH
<017 Sr=2.02Ma ero 3nadenue, Hampumep 2,02 MIla
Re==-~MNa T.l Kc=——-— u 3apukcupoBarh Kiasuied BBO/I.
Knasumei BO30YIWTH MMIa-
<A1y ST=2.02MMNa HUE NoJidi Re, KiaBHUIIaMu «T, I»
Fe=16.2MMNa T.l Kc=1.1g| BBSCTH €ro 3HAYCHHC, HAIPUMEp

16,2 MIla, u 3a¢ukcupoBars kHomnkoii 8. Muranue mepeMenacTcs
na mone Kc. Kmasumamu «T, » BeBecTH ero 3nauenme, nanpumep
1,12 u 3adpukcupoBath kHOoKOM LI

Ipumeuanua 1.1Ipu ycranoBke Rg = 0,00 MIla xoopaunara
cooTBeTcTBYytOmEH Touku (T.1...T.9) Bo3BpaimaeTcssi B UCXOJIHOE CO-
CTOSIHME, K 0a30BOM 3aBUCUMOCTH.

2. YCTaHOBIIEHHAS TPATYUPOBOYHAS 3aBUCUMOCTh MOXKET B J1aJIb-
HEWIIIEM KOPPEKTUPOBATHCS B JIOOOM TOUKE MyTEM BBOJIA MHBIX 3HA-
yeHuu Re n K.

KoppekTupoBka 0a30BOM 3aBUCUMOCTH B TOYKE | 3aBepliieHa.
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HoBas rpagynpoBoYHast 3aBUCUMOCTb UMEET BUI:

RH)
MlIlIa

80

60
ITocne xop-
40 | DEKTHPOBKH
T.1 bazoBas

20 - 3aBUCUMOCTD

0 20 40 60 80 Re, MIIa

rae Ry — cpenssist mpoyHocTh OE€TOHA MO MOKa3aHUSIM U3MEPUTE-
a1, MlIa;
Re — cpenHsist mpoyHOCTh OETOHA MO Pe3yabTaTaM UCIBITAaHUS
KyOOB, 1100 METOI0M OTphIBA CO CKanbiBaHueMm, MIa.

LA BoIIOHEHIA KOPPEKTHPOBKH B
<01 % ST=2.02MNa TOUKE 2 HEOOXOIMMO KJIABUIIIEH

= ¥ - = «I'» BBIBECTH €€ HOMED Ha JUCIIJICH
Re=31.2MMNa T.2 Kc=1.12 T p M ©
Y BBIIIOJIHUTH BBOJ 3HAUYCHUU Rop U

K¢ ni1s Touknm 2.

OTKOppEKTUpPOBAaHHASA B TOUKaX | M 2 3aBUCHUMOCTh MPUMET BU/L;
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RH) _______________________________
MlIla |
80 | |
ITocne I
°01 KOPPEKTHPOBKHU I
awl TduT?2 ba3oBas I
3aBUCUMOCTbH |
20 - I
|
0 : . |

0 20 40 B0 80 Re, MIIa

N3mepurenb Mo3BOJISET MPOU3BECTU KOPPEKTUPOBKY 0a30BOI 3aBU-
CUMOCTH TPY KOJIMYECTBE TOYEK KOPPEKTUPOBKU OT 1 10 9 B numamnaso-
He 5...80 MI1a.

Yem OobIEe KIACCOB MPOYHOCTH OETOHA MOJBEPrajioch HCIIbITA-
HUSIM C LIEJIbI0 YCTAHOBIICHUSI UHAUBUIYAJIBHOW T'PalyuPOBOYHOM 3aBU-
CUMOCTH, TEM HWXE TIOTPEIIHOCTh BOCTIPOM3BEICHMS IPOYHOCTH OETOHA
IpUOOPOM.

g Bo3Bpara B pexum «Hacmpoiikuy, a 3aTeM B OCHOBHOE Me-
H10 (1.1) HaxkaTh knaBuiry PEZKUM.

3 Texunueckoe 00CTyKMBAHUE
3.1 Mepbl 0€30aCHOCTH

3.1.1 K pabGote ¢ usmepureneM I0MyCKAOTCA JUIA, MPOIIEAIINE
UHCTPYKTXX MO TEXHUKE O€30MAaCHOCTU MPU HEpa3pyllarolieM KOH-
TpoJic OETOHHBIX MU JKEJIE300€TOHHBIX H3ACIUN Ha MNPEATPHUATHIX
CTPOMHHIYCTPUM, CTPONKAX M TPU OOCIEIOBAaHWU 3JaHUN U COOpPY-
KEHUM.

3.1.2 JIonoJIHUTEIBHBIE MEPOIPUATHS 110 TEXHUKE OE30MMACHOCTH,
CBSI3aHHBIE CO CHEHMU(UKON TPOBEICHUS KOHTPOJS, JOJKHBI OBITH
PEAYCMOTPEHBI B TEXHOJIOTUYECKUX KapTax (KapTax KOHTPOJIA).
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3.2 IlopsaI0K TEXHUYECKOr0 00CITYKUBAHUS U3MEPUTEIA

3.2.1 TexHnueckoe 0OCIy>KUBAHUE BKIIOYACT:

— MPOBEPKY pabOTOCIIOCOOHOCTH U3MEPUTES;

— pOPUITAKTUYECKUN OCMOTD;

— MJIAHOBO-MTPOGUIAKTUYECKUN U TEKYIIUI PEMOHT.

3.2.2 IIpoBepky pabOTOCIIOCOOHOCTH U3MEPHUTEIIS CIEAYET IPO-
BOJUTH HE PEKE OJJHOTO pasza B MECSII.

3.2.3 IleppoaA4HOCTh TMPOPUIAKTUYECKUX OCMOTPOB yCTaHa-
BJIUBAETCS B 3aBUCHUMOCTH OT MHTEHCUBHOCTH JKCILTyaTallu U3MEPHU-
TEJISI, HO HE PEXE OJHOr0 pa3a B roJl.

[Ipyn mpopUIaKTUYECKOM OCMOTPE MPOBEPSIETCS KPEIJICHUE Op-
raHOB YIIPABJICHUS, TJIABHOCTh HUX JEUCTBUS M YETKOCTh (PUKCAIINH,
COCTOSIHUE COEJIMHUTEIbHBIX JIEMEHTOB, Ka0eJIell U JaKOKPAaCOYHOTO
MOKPBITHSL.

[IpoBepseTcst cocTossHUE OATapEHHOr0 OTCEKA, IPU HEOOXOIUMO-
CTH YAQISIETCA C IOBEPXHOCTH KOHTAKTOB HAJIET COJIEH U MPOTUPAETCS
CIIUPTOM.

3.2.4 IlnanoBo-TpOQUIAKTUYECKUI PEMOHT MPOBOJUTCS TMOCIE
MCTEUYCHHS TApaHTHITHOTO CPOKA HE PEXE OJHOIO pa3a B roa. PemoHT
BKJIIOYAET B C€0S BHEIIHUI OCMOTp, 3aMEHY OPraHOB YIIPaBIICHUS U
OKpacky (Ipu HEOOXOUMOCTH).

3.2.5 Ilpu TekylieM peMOHTE YCTPaHSIOT HEUCIIPABHOCTH, OOHA-
pyKEHHbIE TIpU ASKcIuTyatanuu. [lociie pemMmoHTa NpOBOAUTCS KaJIHO-
poBKa. Tekyluii peMOHT U KaJIMOPOBKA MPOBOJISITCS pa3padOTUHMKOM-
U3TOTOBUTEIIEM.

3.2.6 IIpu HEOOXOIMMOCTH 3aMEHBI DJIEMEHTOB ITUTAHUS:

— CHSITh KPBIIIKY 0aTapeiiHOro OTCEKa;

— W3BJI€Yb HEHMCTIPABHBIC DJIECMEHTHI;

— IPOTEPETh CHUPTOM WJIM OCH3MHOM KOHTAaKThl OaTaperiHOro
OTCEKAa M HOBBIE 3JIEMEHTHI MUTAaHUS (PEKOMEHIYETCS MCIOJIb30BAThH
IIEJIOYHBIC DJIEMEHTHI);

— YCTAHOBUTH 3JIEMEHTHI B OaTapeiHbId OTCEK, 0Opaillasi BHUMa-
HUE Ha UX MOJSPHOCTh, B COOTBETCTBUU C 0003HAYEHUSIMU HA KOJIOJIKE.
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HNHas ycTaHOBKA 3JIEMEHTOB MOYKET IMPUBECTU K BBIXOAY U3MEPHU-
TEJISI U3 CTPOSL.

4 IloBepka

4.1 V3mMepuTenn 10 BBOJIA B KCIUTyaTallliO, a TaK K€ MOCIE pe-
MOHTA IOJJIEKAT MEPBUYHOM, a B MPOLECCE IKCILUTyaTalUU IEPUOIU-
YECKOM IMOBEPKE.

4.2 IloBepka npoBoguTcst B cooTBEeTCTBUM ¢ JokymMeHTOoM KBCII.
427120.049 MII «13meputenu npouHoctu Oerona MITC-MI'4. Meto-
nuka nmosepku», yreepxkaeHHoun [ 'TI CU ®BY «Yensounckuii [ICM».

NuTepBan mexay moBepkamu 1 roj.

4.3 IlepeyeHb OpraHu3alMi, BBITOJIHSIONUX MEPUOIUIECKYIO
MoBEpKYy u3Mmepureiae mpounoctu O6erona MIIC-MI'4 (mon. UIIC-
MTI'4.01, UTIC-MTI4.03, UTIC-MI'4.04) npuBeneH B [Ipunoxenuu b.

S XpaHeHue

5.1 YnakoBaHHbIE U3MEPUTENIHN JOJHKHBI XPAHUTHCS B 3aKPBITHIX
CYyXUX BEHTWJIMPYEMBIX IMOMEIIEHUSIX B HE pacliakoBaHHOM BHjE. Y C-
JOBUSI XPAHEHHUS B YaCTH BO3JACHCTBUSA KIMMATHYECKUX (HaKTOPOB
IOKHBI cOOoTBeTCTBOBaTh rpynne ycimopun 2C o 'OCT 15150. Ve-
noBus Xxpanenus 0e3 ynakoBku — 1JI mo I'OCT 15150.

5.2 B BO3ayXxe MNOMEIIECHUS JJI XPAaHEHHUS HW3MEPUTEIECU HE
JOJDKHO TIPUCYTCTBOBAaTh arpeCCUBHBIX IpuUMecel (MapoB KHCIIOT,
IeIo4ueii).

5.3 Cpok xpaHEHUS] U3MEPUTENST B MOTPEOUTEIHLCKON Tape 0e3
IepeKOHCEepBAIUM — HE 00JIee OJHOTO roja.

6 TpancnopTupoBanue

6.1 JlomyckaeTcst TpaHCIIOPTUPOBAHKUE U3MEPUTENIEH B TPAHCIIOPT-
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HOM Tape BCEMHU BUAAMHU TPAHCIIOPTA, B TOM YHWCIIE B OTAIJIMBAEMbBIX
reépMETHU3UPOBAHHBIX OTCEKAaX CaMOJIETOB 0O€3 OrpaHUYCHHS] PaCCTOs-
HUA. YCJIOBHUSl TPAHCHOPTUPOBAHUSI B YACTH BO3JICUCTBUS KIIMMATHUE-
cKkuX (hakTOpoB MOJKHBI cooTBeTCTBOBATH rpymie 2C o 'OCT 15150.
6.2 [Ipy TpaHCHIOPTUPOBAHUU H3MEPUTENICH JTOJDKHA OBIThH Ipe-
JyCMOTpPEHA 3allliTa OT MOIMAAaHus MbUTH U aTMOC(EPHBIX OCAIKOB.
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IHpunoxkenue A

MeToauka yCTaHOBJICHUS TPAAYHMPOBOYHbBIX 3aBUCUMOCTEN

B npubope UIIC-MI'4.01 npeaycMoTpeHa BO3MOKHOCTD 3aIMCH
B MIPOrPaMMHOE YCTPOMCTBO 9 WHIMBUIYaJbHBIX T'PayHpPOBOYHBIX
3aBUCUMOCTEM, YCTAHOBJICHHBIX IOJb30BATEIEM IO pE3yjbTaTaM HC-
NbITAaHUN  00pa3loB-kKyOOB pazmepom  150x150x150 MM wunu
100x100x100 mm.

1 IToaroroBka 00pa3lOB K MCHBITAHUSAM W MPOBEIACHUE HUCIBITA-
HUW MPOM3BOIATCSA B COOTBETCTBUU C TpeboBanusimu ['OCT 22690
(paznensl 3 u 4).

2 Jlnst kaxxjaoro Bujia 6eToHa (B 3aBUCUMOCTU OT BHUJIa KPYITHOTO
3aMOJIHUTENA) YCTAHABIUBAIOTCS WHAWBUAYAIbHBIE TPAAyUPOBOYHBIE
3aBUCUMOCTH B OJHOM WJIM HECKOJIBKUX TOYKaX JUaIia3oHa.

ITonq ToukoM mWama3oHa CJIEAYEeT MOHMMAaTh KJacC IMPOYHOCTH
(Mapky) OeToHa, MOJBEPracMoro MCHLITAHUSIM C IEIbI0 YCTAHOBIICHMS
3aBUCUMOCTH MEXJY IMOKa3aHUsIMHU Npuodopa v (PakTUUEeCKOW MPOYHO-
CThbIO OETOHA.

Ilpumeuanue - B npudope UIIC-MI'4.01 B kaxxayro u3 9 syeek,
npeaHa3HAYEHHBIX JIJIs 3alMCU WHIWBHUAYAJIbHBIX 3aBUCUMOCTEH, 3a-
HeceHa npuMepHas (0a3oBasi) rpalydpoOBOYHAs 3aBUCUMOCTD, B CBS3U
C YeM 3aMKCh YCTAaHOBJICHHON MHAWBUAYAJTbHOU 3aBUCUMOCTH 3aKIIIO-
JaeTCsSd B KOPPEKTUPOBKE 0a30BOI 3aBUCHMOCTH B KaXKIOW M3 TOUEK
Juara3oHa Mo pe3yibTaTaM MapajijiebHBIX HCIBITAHUM OETOHHBIX
00pa3IoB-Ky0OB MPUOOPOM U B IpeEcce.

3. Ilopsaiok ycTaHOBICHUS TPayHPOBOYHON 3aBHCUMOCTH

3.1. UcnplTanusM nojBepraroTcs He MeHee 15 cepuit o0pasiioB-
kyooB mo I'OCT 10180 (Bcero He meHee 30 oOpasioB) OAHOIO BUA
(k7acca) NpOYHOCTHU. Pe3ynbTaThl HCIIBITAHUHN 3aHOCATCS B TAOMITYy 1.

3.2. Berancenuth K03(pGUIMEHT COBIAACHUS TPaynpOBOYHOM 3a-
BUCUMOCTH C Pe3yJIbTaTaMH UCIIBITAHKUS OCTOHA Ha CXKATHE:
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R
R (1)

Y
N BBIYHUCIIUTh YTOYHCHHBIC 3HAYCHU A R iHT .

Kc

y
R, =R, KC (2)

Pe3ynbpTathl ucnibiTanuil 3aHocATCs B Tabnuiy 1.
Tabnuna 1.

IIpounocts, MIla
Ne v
co- ITo pe3yJIbTaTaM ITo rpangyupoOBOYHOMN 3aBUCUMOCTH, Riy
pun MCHIbITafHH fa 110 YTOUYHEHUS IIOCJIE YTOUHEHUS

cxkarue, Rip
1 15,0 13,2 14,7
2 14,1 14,1 15,7
3 13,8 10,8 12,0
4 13,7 12,8 14,2
5 17,0 14,7 16,3
6 17,6 18,1 20,1
7 17,2 15,6 17,3
8 17,1 15,7 17,4
9 19,5 17,5 19,4
10 19,1 19,2 21,3
11 14,7 10,4 11,5
12 15,3 9,7 10,8
13 19,1 17,2 19,1
14 18,9 19 21,1
15 20,4 18,9 21,0

Ro=16,83 Ru=15,13 R'=16,79

3.3 TlpousBecTy KOPPEKTUPOBKY T'PALYyHUPOBOUYHOM 3aBUCUMOCTH
yTEM OTOPAKOBKU €AMHUYHBIX PE3YyJIbTATOB UCIBITAHUI, HE yIOBIIE-
TBOPSIIOLINX YCIIOBUIO:
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Yt
‘Ri@ — Ky

ST

rac Rl-@ - IIPOYHOCTD OeToHa IO pe3yjibTaTaM HCIIBITAHHUA Ha

<2 0

cxarue 1-toit cepun, Mlla;

YT . o
RiH - IPOYHOCTb 6GTOHa 1-TON CCpUH O6p33HOB, onpceaciacMast

10 TPaAyUPOBOYHOM 3aBUCUMOCTH M YTOYHEHHAsS C UCIOJIb30BAHUEM
koa(ppunmenta Kc, Mlla.
S, - ocraToyHoe cpeiHee KBaaparnyeckoe orkioHenue, Mlla,

ompeenseMoe mo hopmye:

N

Z(Riqb - R;]IT )2

ST:\ i=1 T @)

rae N - 4uciIo Cepuil MM OTASIbHBIX 00pa3loB, MCIOIb30BaB-
IUXCA 111 KOPPEKTUPOBKU 0A30BOM IpayupOBOYHON 3aBUCUMOCTH.

3.4 TlorpemiHOCTh ONpEESICHUsI MPOYHOCTH OETOHA IO OTKOP-
PEKTUPOBAHHOM 3aBUCHUMOCTH OIleHUBaeTCs 1o Gopmyie (4).

Ecmn
ST
@
IIPY MCTOJIb30BAaHUM CEPUU 00Pa3I0B, WU
S
——-100 % =15 % (5.2)
ch

IMpU HUCIIOJIb30BAHHUHN OTACJIbHBIX O6p8.3HOB, TO IIPOBCACHUC KOHTPOJIA
OeToHa 10 HOqueHHOf/JI 3dBUCUMOCTH HC JOITYCKACTCA.

IIpumep: I'pagyupoBoyHass 3aBUCUMOCTb KOPPEKTUPYETCSA IS
OeToHa MPOEKTHOTr0 KJjiacca Mo MpOYHOCTU Ha cxatue B15 mo pesyinsb-
TaTaM  MCIHbITaHUS 15  cepuil  00pa3oB-KyOOB  pa3zMepoM
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100x100x100 mm (N=15). Cpenxue pe3ysbTaThl MO KaXI0M cepur Rip
u Ry mpuBenens! B Tadnuiie 1.

Cpennue pesynbratel npounoctn R m R Beraucisiem mo ¢op-
MyJIaM:

N
E@ = 15+14’1+13’8+'"+20’4:16,83MHa

15

N
= ZRiH 13,2+14,1+10,8+...+18.9
R, = iZIN == ’ 15’ =~ =15,13MIla

BrruucnseM koapduiienT copmnaaeHus mno gopmyre (1):

Kc—RqD —16’9—1 11
R, 152 °

Brraucnsiem no ¢popmyie (2) yrouHeHHbIe 3HaUYeHUS Riy:
R i=13,2-1,11=14,7 MIla
R)i=14,1-1,11=15,7 MIIa

RIV;H 18,9-1,11=21 MIla

Brraucnsiem no gopmyine (4) octaToyHOe CpeHee KBaapaTHye-
CKO€ OTKJIOHCHHE:

ST =
\/(15—14,7)2 +(14,1-15,7)* + (13,8 = 12) +...+ (20,4— 21Y’

15-2
2,03MIIa
[Ipon3BOIUM OTOPAKOBKY €IWHUYHBIX PE3yJbTATOB (Cepuil), HE
YJOBJIETBOPSIOIINX YCIOBUIO (3).
Onpenensiem, yto u3 15 cepunt Tonpko cepust Nel2 He ymosie-
TBOpSIET yCI0BHUIO (3):
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15,3-10,8

2,03
U TIOJIJICKUT OTOPaKOBKE.

=2,22 <2

Berucisem R, R}, R,;, u Sr1o 13 ocTaBmmmcs cepusm:

R, =15,91 MIla; R ,= 17,12 MIla; R¥ = 17,18 MIla.

. 2 . 2 . 2
S, :\/(15 14,3)> + (14,1-15,2)* +...+ (20,4 - 20,4) —1.26 MITa
13-2
§—T-100%= L26 1000 = 7.4 %< 12 %
R, ,
KC = IECD = 17,12 :1,08
R, 15,91
OCTaBH_II/IeC}I pGBYJ'IBTaTBI ITOJIHOCTBIO y,Z[OBJICTBOp}IIOT YCJ'IOBI/IIO
dopmysl (3).

3.5 AHaJOTMYHO TMPOM3BECTU HUCHBITAHUS OETOHOB JPYTHX Tpe-
OyeMBbIX KJIAaCCOB MPOYHOCTH (Ha TEX K€ 3aMOJHUTENSAX) U BBITIOJIHUTD
00pabOTKy pe3yabTaToOB JJjs1 TOo4YeK 2...9 B COOTBETCTBUM C ILII.
3.1...3.4. HaCTOAIIETO MTPUITOKECHUS.

3.6 Pe3ynbTaThl YCTAHOBJICHUS WHUBUYAIbHOW T'PAIyUPOBOYHOU
3aBUcUMOCTH <0 1> B Toukax 1...5 3aHecTu B TabUIly 2, HAPUMED:

Tabmmmna 2

NeNe [IpoyHOCTH R, MIla | K St, MIla
TOYKH @ ¢ b
1 17,1 1,08 1,26
2 27,2 0,95 1,82
3 36,8 0,98 1,68
4 44,5 1,05 1,85
5 56,7 1,09 2,01
6 _ _ _
7 _ _ _
Q _ _ _
0 - _ _
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3.7 3anecenune 3HaueHUM Ry, Kc u St, Xapakrepusyromux ycra-
HOBJICHHYIO TPaJyHpOBOYHYIO 3aBUCHUMOCTb <01>, B mporpamMmHoe
YCTPONCTBO MPUOOpa MPOU3BOASAT B COOTBETCTBHUU C YKa3aHUSIMU II.

6.5.1 HacTosmEero pykoBOACTBA.

Ha pucynke mnpuBeneHo rpaduyeckoe OTOOpaKEHHE YCTaHOB-
JIEHHOM TpalyupOBOYHOM 3aBUCHMOCTH <01>,

RH,
MMa

Z]

80

60

7

Yd

Jor:
3a

BUCUMOCTb

TaHOBJIIEHHAA
14yMPOoBOYHaA

\ Ba3oBas

rpaayvpoE
3aBUCUMO

80YHaA
CTb

40

20

17,1

27,2
36,8

44,5

56,7

0 2

0

40

60

80

Ro, MMa

Ilpumeuanue - "nquBuayanpHas rpaJyupoOBOYHAs 3aBUCUMOCTD
MOXET YCTAHABIMBATHCS 110 JTAHHBIM MapajUIEIbHbIX UCIBITAHUM OJ-
HUX M T€X K€ YYaCTKOB METOJOM OTPbIBA CO CKaJbIBAHUEM U MPHOO-
pom tuna MIIC-MI'4, npu 3TOM cpeaHsis KBajpaThyeckas ommnoOka
IpagyupOBOYHOM 3aBUCUMOCTH St, B COOTBETCTBUU C METOJUYECKUMU
pekomenaanuamu MJIC 62-1.200 (I'VIT HUNKDB), onpenensiercss no

bopmyie:

é%":‘/S?ﬂJL4_S?.

M.0.C.
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ra€ St — CpPeIHss KBaJpaTHyecKas OIIMOKa IMOCTPOCHHOMN
rpagyupoOBOYHON 3aBUCUMOCTH;

STo0c — CPEOHSIS KBaJpaTHUECKas OIIMOKa IpaJlyUpOBOYHOM
3aBUCHMOCTH METO/JIa OTPhIBA CO CKajJbIBaHHeM, MpuHuMaemas 0,04 ot
CpeaHEeW MPOYHOCTH OETOHA YYacTKOB, HMCIIOJb30BAHHBIX IIPU IIO-
CTPOCHUH TPaAyUPOBOYHOM 3aBUCUMOCTH, IIPU aHKEPHOM YCTPOMCTBE
¢ riayounoit 3anaenku 48 mm; 0,05 cpenneit mpoyHocT — riryouHoit 30
MM ¥ 0,07 cpeiHeit TpoYHOCTU — ITyOuHOM 20 MM.

1 B Tex cinyyasx, Korja B KaueCTBE €IUHUIIBI MPOYHOCTH O€TOHA
MOKET OBITh IMPUHATA KOHCTPYKIIUS WJIM 30Ha KOHCTPYKIIMHU, CPEIHEE
KBaJIpaTUYECKOE OTKJIIOHEHUE MPOYHOCTH OETOHA S, onpeAeiseTcs Mo

bopmyie:
S, =[S+
p

rae S, — cpeaHee KBaapaTUYECKOE OTKJIOHEHHE MPOYHOCTH Oe-
TOHA, TOJIYYEHHOE I10 JaHHBIM HCIBITAaHUN HEepa3pyILIArOIIUMH METO-
JaMU;

P — KOJIMYECTBO YYaCTKOB MCIBITAHUNA, KOTOPOE PEKOMEHIYETCS

S S
npuHuMarth p =4 npu —%= <7, [Ipu > 0,7 peKkoOMeHAYyETCA MPU-
T T
HUMATh P =6.
2 B caydae, korma 3a €JMHUYHOE 3HAYEHUE MPOYHOCTU OETOHA
MPUHUMAETCS MPOYHOCTh OETOHA HA KOHTPOJIUPYEMOM yUaCTKE

S 1
=(S,, +—7—)"
=G «/n—l) 0,7r+0,3

I'I€ 1 — KOJIMYECTBO YUYACTKOB UCIIBITAHUY;

I — KO3(PGUIIMEHT KOPPETSALUM TPATYyUPOBOUYHON 3aBUCUMOCTH.

3 KoJIM4ecTBO y4acTKOB HCHIBITAHUM «N» PEKOMEHIYETCS MpPH-
HUMAaTh HEe MeHee 15 mpu cpenneit mpounoctu 6etoHa 10 20 MIla; 20
— npu cpeanert npoynoctu 6erona a0 30 Mlla u 25 — nipu cpeanen
npoyHoctu OetoHa Beimie 30 MIla u Bbimie. KoindecTBO y4acTKOB

S
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MOYET OBITh MEHBIIIE, OJTHAKO MPHU ATOM OYJET UMETh MECTO 3aBbIIIIE-
HHE S,,, UTO BEJECT K 3aHIKECHHIO KIacca OeToHa.

4 TIpu 0,08 < —=L1-<0,1 u cpenneit npounocTn GeToHa He Gosee
cp
30 MlIa, nomyckaeTcs onpeneisiTh Sy, no gopmyJe:

Sm = Sunt 0,02 Rep,

5 Knacc 6eToHa 1o MpOYHOCTU Ha CKAaTUE orpeenseTcsa no ¢hop-
MyJie
R

B=—2
K

T

rne R, — cpensss npodHocTs OeroHa B MIla xoHCTpyKumid 1o
JIAHHBIM UCHIBITAHUN HEPAZPYIIAOIIMMUA METOIAMU;
Kr — xoadduumeHt Ttpebyemoil MPOYHOCTH, HPUHUMACMBbIMI

no tabi. 2 'OCT 18105 B 3aBucumocTH 0T Vn:IS{—m.

cp
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Ipuiaoxenue b

IlepeyeHb OpraHu3anmii, BHINOJHAKOIIMX HEPUOAUYECKYIO
NOBepKyY udMepureseit npouHoctu oerona UIC-MI'4
(moa. UTIC-MT'4.01, UTIC-MTI14.03, UIIC-MI14.04)

OBY «Anraiickuit  LICM» (r. bapuayn), DOBY «benropoackuit
LHCM», ®BY «byparckuii LICM» (r. Yinan-Yap), ®bY «Braaumup-
ckuit [ICM», BHUUDTPU Boctouno-Cubupckuit ¢unuan (r. Up-
kyTcK), OBY «Bonoroackuit [I{CM», ®BY «Boponexckuit [{CMy,
OBbY «Kuposckuit LICM», ®BY «Kpacnomapckuii LICM», ®BY «Kyp-
ckuni [ICM», OBY «Jlunenkuit [ICM», OBY «Mopaosckuit [ICM»
(r. Capanck), AO «HallDkC» (r. Acrana, Kazaxcran), ®bY «Hwuxero-
poackuii [ICM», ®BY «HoBocubupckuii [ICM», ®BY «Openoypr-
ckuii [LICM», ®BY «Ilepmckuit LICM», OBY «POCTECT-MockBay,
OBY «Tect-C.-IletepOypr», PBY «Tynbsckuit ICM», OBY «TromeH-
ckuii [ICM» ®BY «Yamyprckuii LHICM» (r. Wxkesck), OBY «Ypan-
TtecT» (r. ExarepunOypr), ®bY «Xabaposckuit [ICM», ®BY «Uygari-
ckuii IICM» (1. YUebokcaper), OOO «tOxubIi MeTponoruuecKkuii
Leutp» (r. Pocros-Ha-[ony), ®BY «xyrckuit LICM», O®BY «Ipo-
caaBckuii LICM»y.

CKB Ctpounnpubop YensabuHck 39



U3mepuTtenb npoyHoctn 6etoHa UIMC-MI4.01

IHacoopr
U3meputenb npounoctu 6erona UIIC-MI'4 (moa. UTIC-MT1'4.01)

1 O01mume cBeaeHus 00 M3aeJIUN

1.1 Usmepurens npounoctu Oerona UIIC-MI'4.01 (nmanee mo
TEKCTY — W3MEPUTEIh) MPEAHA3ZHAYCH I U3MEPEHUN MPOYHOCTH Oe-
TOHA, HA OCHOBE MPEABAPUTEIILHO YCTAHOBJICHHON 3aBUCUMOCTH Me-
XKy MPOYHOCTHIO OETOHA OMPECICHHON MPU UCTIBITAHUU 00pa3loB B
IpeCce U U3MEPEHHBIM YCKOPEHUEM, BO3ZHUKAIOIINM TP B3aUMOJEH-
CTBUU WHJICHTOpPA U3MEPUTEIISI C OETOHHBIM 00pa3loM, MPHU MOCTOSH-
HoM sHeprum yaapa (E=0,12 J[x).

1.2 O6sacTh MPUMEHEHUSI — KOHTPOJIb MPOYHOCTH O€TOHA MOHO-
JUTHBIX, COOPHO-MOHOJIUTHBIX M COOPHBIX OETOHHBIX U KEJIe300e-
TOHHBIX KOHCTPYKIIMH IIPU MPOBEICHUU MPOU3BOJCTBEHHOTO KOHTPO-
JIs1 MPOYHOCTU O€TOHA.

1.3 PabGoune yciaoBUsI U3BMEPEHMUIA:

— TeMIeparypa oKpyxaroiiero Bozayxa ot munyc 10 go 40 °C;

— OTHOCHUTEJIbHAs BIIAXKHOCTh BO3/Tyxa He 6ojiee 98 % mipu 25 °C.

2 TexHuueckue XapaKTePUCTUKHU

2.1 OcHOBHBIE METPOJIOTHYECKUE U TEXHUYECKHUE XapPaKTEPUCTHU-
KM TIpUBE/ICHBI B TabnuIle 1.

Tabnuma 1
3HaueHue
HanmMeHoBaHKe XapaKTEpUCTUKA
XapPaAKTEPUCTUKH

1 2
Jnana3oH nuamepenuit npouynoctu, Mlla ot 3 no 100
IIpenensr gommyckaeMou OCHOBHOM OTHOCHUTEIIb- L3
HOU MOTPEITHOCTU U3MEPEHUM ITPOYHOCTH, Yo
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[Iponomkenue Tadbauisl 1

1 2

IIpenenbl  mOMyCcKaeMoOM  JIOTOJIHUTEIILHOU  I10-
IPEIIHOCTA MU3MEPEHUM NPOYHOCTH, BBI3BAHHOU 116
n3MeHeHrueM temreparypsl oT 20 °C 1o npeneib- ’
HBIX pabouux 3HauYeHHH, %, Ha Kaxapie 10 °C
BpeMs n3mepenus Ha OJJHOM y4acTKe, C, He 0oJiee 30
[Turanue (2 snementa tuna AA (LR6)), B ot 1,6 1o 3,5
HarnpsbkeHne BKIIIOUEHHUS] CUTHAJIM3AIMUA O 3aMEHE 15
AJIEMEHTOB NUTaHus, B ’
[Torpebnsemast MmontHoCTh, MBT, HE OoJiee:

— C MOJCBETKOU AUCIIIESA 110

— 0€3 MOJICBETKU AUCILIECS 55
["abapuTHbIE pa3Mepbl, MM, HE OoJIee:

— 3JICKTPOHHBIN OJIOK 180x90x30

— npeoOpazoBaTeib 185%130x70
Macca, kr, He Ooiee

— 3JICKTPOHHBIN OJIOK 0,27

— peoOpa3oBaTeilb 0,5
KOHH:IeCTBo 3allOMHUHAEMBIX PE3yJIbTaTOB HU3MeE- 999
PEHMI, yYaCTKOB
Cpennss HapaOOTKa Ha OTKa3, 4, HE MEHEE 500
CpennHuit Cpok CiIyKOBbl, JIET, HE MEHEE 10

2.2 UnentuduKallMOHHbIE JaHHBIE MPOTrPaMMHOI0 oOecIeueHus

(ITO) npuBenens! B Tabaule 2.
Tabnuna 2

NnentudukanmoHHbie TaHHbIE (TPU3HAKH )

3HayeHue

N nentuduxkamonHoe HauMmeHoBanue 10

IPS MG4.0103

Howmep Bepcuu (naeHtudukanronasiii Homep) 110

V1.03

[Hudposoit unentudukarop 110

Ox1C82
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3 KoOMILICKT IMOCTABKH

HanmeHnoBanue KonnuectBo | [Ipumevanue

1 | Usmepurens nmpounoctu UTIC-MI1'4.01

— DJICKTPOHHBIN OJIOK I mT

— mpeoOpa3oBaTeb 1 mr
2 | KonTponbHbIl 00pasen u3 Oprerekiia | T
3 | Kabens cBsa3u ¢ [IK USB/ miniUSB 1 mr
4 | CD c mporpaMMHBIM 00€CIICUYCHHEM I T
5 | PYKOBOJICTBO 110 3KCILTyaTalluu 1 ’x3

KbCI1.427120.049-02 PO
6 | MeToauka nmoBepku

KBbCI1.427120.049 MII 1 5x3
7 | CBUOETENBCTBO O TTOBEPKE 1 5kx3
8 | YKIIagOYHBIN KEHC I mT

4 CBHUeTeJbCTBO O PUEMKE

S I'apanTHiiHBIE 00513aTEJIHCTBA

5.1 M3roToBUTENh TapaHTUPYET COOTBETCTBUE IpubOOpa HOP-
MUPYEMBbIM TE€XHHUYECKUM TpPEeOOBAHUSIM MPHU YCJIOBUU COOJIIOJCHUS
NOTpPEOUTENIEM TIPABUII SKCIUTyaTallMd U XPAHEHHUS], YCTAHOBJICHHBIX B
HACTOSAIIEW MHCTPYKIUU MO SKCILTYaTaI1H.
5.2. 'apaHTUHHBIA CPOK JKCIUTyaTaluu - 18 MecsueB CO JHS
BBOJIa NMpHOOpa B IKCIUTyaTaluio. ["apaHTUIHBIN CPOK XpaHEeHus — 6
MECSIIeB C MOMEHTA U3rOTOBJICHHUS TTpUOOpa.
5.3 B TeueHue rapaHTUMHOTO Cpoka 0€3BO3ME3THO YCTPAHSIOTCS
BBISIBJICHHBIC 1€(EKTHI.
["apanTuiiHbie 0053aTEILCTBA HE PACIPOCTPAHSIOTCS Ha MpUOO-
pbI C HAPYUICHHBIM KJICHMOM HM3TOTOBUTENSL U UMEKOIIME TPyObIe Me-
XaHUYECKUE MOBPEKICHUS, & TAKKE HA DJICMEHTHI ITUTAHUS.

Anpec pazpadorunka-uzroropureisiss OO0 «CKb Crpoitnpubop»:
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®daktuueckuii: T. Yenabunck, yia. Kaauauna, 11-1
[ToutoBnrii: 454084 r. UenabuHck, a/s 8538
Tenedon/dakc: B Henssomncke:(351) 277-8-555;
B Mockse:(495) 134-3-555;
B Cankr-IlerepOypre:(812) 430-20-65.
info@stroypribor.ru www.stroypribor.ru
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