MeToabl n TEXHUYECKUe cpeacTBa
OOCMOTpPaA, onepaTUBHOIO KOHTPONA
N OXPaHHbil.



EanHnubl uamepenus anmHbl 1
MacCcChbl

* TeH3o04aT4uK (OH Xe - TEHE3OMETPUYECKNI
npeobpa3oBaTterb) — 4OCTAaTOYHO NPOCTOU

ANIEKTPOMEXaHNYECKNM npnoop,
npeobpasyrounmn nedoopmaumio
PErMCTPUPYIOLLIETO MEXaHUYEeCKoro

YCTPOUCTBA B 3NEKTPUYECKUN CUTHAT.



TeH3oOaTyYnKM Beca

* TeH3o04aTYMKKM Beca NPOMbILLIEHHbIE
YCTaHOBKU B3BELUMBAHUA aBTOMODUNEN Ha
NOCTY B3BELUMBAHUA UNK BarovHble
nnaTdopPMEHHbIE BECbI, be3 TEH30PE3NCTOPOB
He obonTuck. B HacTosLLee Bpems
aCCOPTUMEHT TEH30aTYMKOB BECA HACTOSTbKO
BESUK, YTO NOOON 3anHTEPECOBAHHbIN
noTpebuTtenb CMOXeT 6e3 ocoboro Tpyaa
BblOpaTb TPeEBYyEMYIO MMEHHO A9 €ero criy4yas
kKomnnekTauuo. OcTaHOBMMCS Ha HECKOSbKMX
KOHCTPYKTUBHbIX TUMNAX NPOMbILLIEHHbIX
TEH304aT4YMKOB Beca.



TeH3oOaTyYnKM Beca




TeH3oOaTyYnKM Beca

* KOoHCOsbHbIE YCTPOMUCTBA B antOMUMHUEBOM UMK
cTarbHOM UCMOSTHEHUW. [Inana3oH BECOBbIX
Harpy3okK aTux NnpmMbopoB AOCTATOYHO LLMPOK, a
pa3HOOOpa3sne BapuaHTOB KOPNYCHOIro peLleHns
NO3BOMSIET UCMOMb30BaTh UX B PA3fUYHbIX
cdoepax.

« CTanbHble TEH304ATUYMKM TUMA «DoYKa» Unu
«lwanbay. ObnagatoT XopoLIMMM NOKa3aTensiMu rno
repMETUYHOCTU U 3aLLUTE YCTPOMCTBA OT BHELLHUX
BO3ENCTBUN. ITO KACaeTCcs U matepuarna
000MOYKM N N30MALUN SNIEKTPONPOBOAA.
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CTanbHble TEH30OaTYUKN TUNA
«OoYKa».




CTanbHble TEH30OaTYUKN TUNA
«wanba.
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bano4yHble BecoBble

perucTpaTopsbl

 bano4yHble  BecoBble  perucTpaTopsbl.
Obnacte MPUMEHEHUA — WU3MEPEHUE
BECOBbIX HaArpy3ok Ha MOCTOBble W
nnaTdOPMEHHbIE KOHCTPYKLUN.
Pernctpupyot gedopmaumm wmnsrmba wu
caBwura. dukcupoBaTtb HaTs>KeHne
KpEneXHbIX 9JIEMEHTOB nomoryT
TEeH304aT4YNKN Ha PACTSAXKE, a
OOMNYCTUMOCTb NOABECHOro rpyaa S-
obpasHble.



bano4yHble BecoBble

MAFIAAT N AT/AANI 1
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Teneckonnyeckme NMMHEenKn




NazepHble nsamepuTenu




[TpnbopbI Ana namepeHuns
NTMHEWHbIX pa3MepOB

B HacTosiliee BpeMs ONTUYECKUIA MUKPOCKOMN SIBMSIETCS OCHOBHbLIM
CPEACTBOM KOHTPOMS NMUHENHbIX pa3MepoB B MUKPO3NEKTPOHMKe Ero
BbICOKME 3KCMnnyaTauuoHHble KayecTBa — MPOCTOTa, HaAEXHOCTb,
cnaboe BNUSIHME Ha OOBLEKT W3MEPEHWUN, BbICOKAs CKOPOCTb
NonyYeHus pesynsraTta, a Takke OTHOCUTENbHO HU3Kas CTOMMOCTb —
4acTo (0OCOOEHHO B MPOMBILLNEHHOCTIN) 3acTaBnAT OTAaBaTb €My
npeanoyvtTeHne cpeau Apyrmx CcCpeacTB M3MEepeHun, Takux Kak,
HanpuMmep, pacTpoBas  OrEeKTPOHHasi WNKM  aTOMHO-CUNOBas
MUKPOCKOMUS.

TexHn4yeckoe COBEpPLUEHCTBOBAHME  OMNTUYECKUX  MUKPOCKOMOB
NpeBpaTUIoO UX B BbICOKOABTOMATU3UPOBAHHbIE WU3MEPUTESbHbIE
NHCTPYMEHTBI ((DOTOANEKTPUYECKNE, TENEBNU3NOHHBLIE MUKPOCKONMbI),
B KOTOPbIX Npoduib M300paXXeHUs KOHTPOSIMPYEMOro 3reMeHTa
perncTpupyetcsa n obpabaTtbiBaeTcsi ¢ NOMOLLBLIO KOMMNbKOTEPA. JTO
NO3BOSINIIO WUCKMIOYNTb CYOBEKTUBHYIO MNOrPELHOCTbL U AOCTUYb
BOCIMPON3BOAUMOCTN U3MEPEHNN NIMHENHBIX PAa3MEPOB B ThICAYHbIE
OonM MUKPOMETpa



doToanekTpmnyeckue,
TEeNEBU3NOHHbLIE MUKPOCKOMbI
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[TpnbopbI Ana namepeHuns
NTMHEWHbIX pa3MepOB

* YHMUBepcanbHbIe MWUKPOCKONMbI (TUna
YM-21) NMMET bonbLine, yem
MHCTPYMEHTarnbHble, nNpeaernbl NAMepeHns
M  MOBbIWEHHYD TOYHOCTb JIMHEWHbIX
namepeHmn: o 200 MM NPOAOSbHbIX
pasmepoB M Oo 100 MM. YBenuyeHue
[MaBHOro MMKpockona paBHO 10x; 15x; 30X
nnn 50X B 3aBUCUMOCTU OT NPUMEHSAEMOIO
oObeKkTuBAa.
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MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

OcCMOTp OOKYMEHTOB

npeﬂ,bﬂBﬂﬂeMbIVI AOKYMEHT OCMaTpUBaETCHA B LIEJTAX
onpeaeneHnd ero noaJsIMHHOCTU N NpnHaanexHoCTu
npenbABUTEIIO.

[logaenbHbIMM Ha3bIBAOTCS cneunarnbHO N3roTOBIEHHbIE
nJin ymbllNeHHO USMeHEeHHbIEe NOKYMEHTbI, CoOAep>XaHUe
KOTOPbIX HE COOTBETCTBYET AENCTBUTEIIBHOCTW.

MNopaenka JOKYMEHTOB noapasaensieTcs Ha ABa Buaga —
nosiHag U YacTuyHas.

[1pn nonHon nogaenke AOKYMEHT U3rotaBnmMBaeTCA NyTem
BOCNPOn3BeaeHNUA BCEX PEKBU3UTOB MNOASIMHHOIO OOKYMEHTa
— BnaHka, OTTUCKOB nevyaTten, 3anucen n noanucen. NonHaga
noaerika JOKYMEHTOB TpebyeT onpeaesieHHbIX 3HaHUW B
obracTtn nonurpadun4eckoro NPon3BoaACTBa, HaNMMYns
cneumarnbHbIX (NOAOOHLIX MOASTMHHLIM) MaTepuanoB u
TEXHUYECKNX CPeACTB, MO3BONAKOLWNX UMUTUPOBATb
PEKBU3NTLI JOKYMEHTOB.



MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

« OObekTaMmm  KPUMMHANUCTUYECKOWM  OMarHOCTUKM
ABNSAKOTCA MUCbMEHHbIE OOKYMEHTbI, UCCIeaoBaHNIo B
KOTOPbIX NnoanexaT B NepBYy ovYepeab UX PEKBU3UTHI;
mMaTepuanbl, U3 KOTOPbIX OHW BbIMOMHEHbI; Cneabl,
OCTaBfIEHHbIE  OpyAMAMM  MUCbMaA U UHbIMM
NPUCnocobneHnsamMmn; ocTaTku TpaBsALWMX BELLECTB,
NCMONb30BaHHbIX ASS yaaneHnsa TekcTa, u ap.

[TpU M3roTOBMEHMN KOHKPETHOrO BMAA [OOKYMEHTa
pa3pabaTbiBaloTCS KOMMI1EKCbI 3aLuT,
obecneuymBalolnMX  YCTOMYMBOCTb  [OOKYMEHTa  OT
HEeCaHKUMOHNPOBAHHOIO BHECEHMUS N3MEHEHUIA.
3alUUTHbIA  KOMMMNEKC  MO3BOMSEeT  onpeaennTb
NOOSIMHHOCTb [OOKYMEHTa Ha pPasfM4HbIX 3dTanax
NPOBEPKM.



MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

TexHonornyeckun Bua 3awmnTbl oOObeanHAEeT MeToabl, B
OCHOBE KOTOPbIX NEXUT pacyeT KOHKPETHbIX CBOUCTB
co3gaBaemMoro obbekta. K Takmm metogam MoryT
OTHOCUTbCA:

pacyeTHbIN COoCcTaB bymaru;

3aaHHbIN COCTaB KpacsiLnX BELLECTB;
NnoBepxXHOCTHasi 0bpaboTka OymMaXKHOro nosoTHa;
BOOAHOM 3HaK;

3afaHHbIN cOoCTaB B OyMa)HOM Macce LUBETHbIX WU
NMIOMUHECLIMPYHOLLNX BOSTOKOH NUBO OpYrnx BKNOYEHUN,
HaNnpUMep KOHMETTHU;

3aJlaHHasd KOMOMHaLUUA 3aLLUTHbIX BKITIOYEHUN;
nonurpagunyeckasa penbedHaga nevartb; [
Kipp-adpdpekT, xapakTepusyroLimn xapakrep rnyookou
neyaTtn, pacno3HaBaembln Mpu  crneunanbHOM
OCBeLUEeHUMN.



N 3HaK

BoasiHO
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MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

[ padonyeckmnn BUA 3alMThbl npegonpenensaeT
COBOKYMHOCTb METO40B, OCHOBaHHbIX Ha
NCMOS1Ib30BaHNM B Ka4yeCTBe 3alUnTbl PopM, pasMepHbIX
XapaKkTepuUCcTUK, NpMemMoB pacnonoXeHns N codeTaHns
3IEMEHTOB rpagpmnyeckoro n3odbpaxeHus. lNpun aTom
rpadonyeckoe n3obdpaxkxeHme MOXET DbITb Kak BUOUMbIM,
TakK N HEBMAUMBIM NPU 0O6bIYHOM OCBELLIEHUN U
BU3yann3npoBaTbCA B yNnbTpadroneToBblX (YP) u
nHdpakpacHbsix (MK) nyyax. K gaHHbIM meToaam
3alNTbl MOryT OTHOCUTLCA:

nceBnoBOOAHON 3HAK;
rMIMbOLLUMPHBIE PAMKWU;
MIbOLUMPHbIE PO3ETKMU;
MWUKPOTEKCT;
3alNTHbIE CETKU;
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MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

HeperyndapHbIn pacTp;
acctope, koppo;(Koppo — rpagmyeckui anemeHT B Buae

NIOTHOW PELLUETKHN, COCTOSALLEN U3 I'IepeCeKal-OLLl,l/IXCFI noa
NPAMbIM YTT1IOM TOHKUX MaparJiesibHbIX NMNHUA accrope)

pasfnnyHble N0 POpPMe U COYETAHMUIO LUPUATHI;
KOMOWHNPOBAHHOE pacTpUpPoOBaHME;
KOMOMHaUMA pasnnyHbiX No oopme 1 Buay 3aWmTHbIX CETOK,;

cneunanbHO BblHECEHHLIE HA MUKPOYPOBHE AedreKThl
rpadon4eCKNX ANIEMEHTOB;

NnceBaoBOSIOKHA,

HECUMMETPUYHOE pacnonoXxXeHne rpadpuyeckoro
n3obpaxeHus.
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MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

« XMNYECKNIN BUA 3aLLUTblI ONaHKOB LEHHbIX
bymar oobeanHSET MeToabl 3aLLmnThI,
CYLLLHOCTb KOTOPbIX OCHOBaHa Ha
CBOUCTBAX XMMNYECKNX BELLLECTB BCTYyMNaTb
B XMMUYECKME peaKkuunm c apyrmmm
coegNHEHNAMMN C BO3MOXXHOCTbH KOHTPOSS
pes3yneraTa.



MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

dunsnyecknn Bua 3allmTbl BKIIOYAET METOAbI 3aLLUUTHI,
OCHOBAaHHbIE HA (PU3NYECKNX CBOUCTBAX OOBHEKTOB U
BewecTB. MeToabl gaHHOro BMaa pasHoobpasHbl M MOy T
onpenenaTbCca cnenyoLwnm:

nameHeHnem oopmMbl MNOBEPXHOCTU ArIeMEHTOB DOnaHka
LileHHbIX OyMmar (KoHrpeBHas nevaTtb);

METOYHbIMW 3rteMeHTaMi C rorfiorpammamM"t N1 METOrpamMmmMmaMuy;

ycuneHmem nnobo raweHneM fMioMUHECLEHLINK MOBEPXHOCTU
brnaHka ueHHon bymaru;

NMIOMUHECLIEHLIMEN BELLLECTB C Pa3fIMYHbIM KBAHTOBbIM
BbIXO40M;

KOMOWHaUMEN BELLECTB JIIOMUHECLMPYIOLLUX C Pa3fIMYHON
LBETOBOWN raMMOW;

ceBeveHnem BeulecTs B K-, YO- n C3C-nyyax;

NCMoSIb30BaHMEM BELLECTB C pasnnyHbIMN MarHUTHbIMA
CBOMCTBaAMMW.



KoHrpeBHasa neyarb




MeToabl U OOBLEKTLI MPOBEPKM
NOASTIMHHOCTU

KomMbnHMpoBaHHbLIN BUA, 3aLLNTbI

AnnapaTypHble cpeacTBa KOHTPONS JOKYMEHTOB NO3BOMSAOT
BbISIBUTb MPU3HaKMN NOAMHHOCTU JOKYMEHTOB U
XapakTepHble NPU3HaKN YaCTUYHOW UIK NOMHOW X NOAOENKN.

O PEKTUBHO peLLNTb NPOBNemMy BbiABIIEHUA (PanbLLMBOK U
noaadenok no3BosnsAT creunanbHble ONTUKO-3MTIEKTPOHHbIE
CUCTEMbI — BUAEOKOMMNApaTopHbl.

BuaeokomnapaTtopHble CUCTEMbI OTHOCSATCS K KIlaccy
TEXHUYECKNX CpeacTB, OCHOBAHHbIX HA METOaX MHTPOCKONMUA
N Hepa3spyLUalLLEro KOHTPONA U NpeAHa3Ha4YeHbl A
ANarHoCTMKM MOBEPXHOCTU ANINEKTPUYECKUX MaTepnanos.
OcHoBa MeToa — ONTUYECKUI KOHTPOMb B OTPaXXEHHOM U
npoxoasLem u3nydeHnn pnkcmpoBaHHOro gManasoHa
LLIMPOKOrO CNeKkTpa anekTPOMarHMTHOIo N3ny4eHus.



* MHoroobpasunto cnocoboB Nogaernky JeHeXHbIX 3HAaKoOB
N UEHHbIX DyMar COOTBETCTBYET U LUMPOKUIN KPYr cCnegoB
ee coBeplleHua. Hanbonee xapakTepHbIMU U3 HUX
ABNAIOTCA:

e ¢ TEXHWYECKME cpeacTBa Nogaesnikm (nevyaTHble CTaHKu,
KNnuiwle, Mpecchbl, YCTaHOBKM Anda doTtopenpoayKuuu,
KONUPOBaJIbHO-MHOXUTENbHAA TEXHUKA); YepTeXXHble
MHCTPYMEHTbI, KUCTOYKW, pe3aku ansa oymarn wunu
HOXHWLUBLI, HyMepaTopbl, obpa3subl U TpadapeTbl AN
Hagnucen, nUTeEUWHble QOPMbI, MNYyaHCOHblI  AONS
LUTAMMOBKW, TUIMK, FTOPHbI, NadnbHble NamMnbl, a TaKkke
obopygoBaHne nOnA ranbBaHOMMIACTUKM B Cnydaax
N3roToOBNEHNA NnogaenbHbIX MeTann4eCcKnx eHeXHbIX
3HAKOB;



* e CbIpbE U pacxodHble martepuansbl: cneymanbHble
copta  Oywmarw, KonnpoBanbHas bymara,
doTomatepuansl, Krnen, a Takke MArkue Metannbl
M CONWN AparoLUeHHbIX METanNMoB;

* o MopdenbHbie OymMakHble N  MeTannnyeckue
[OEHbIN, 3aroToBKN OYyMakHbIX WU METanUYeCcKux
[IEHEr, NOAJSINHHbIE AEHbIN CO CneaaMu HaKOJKM
U BbIPE3aHHbIMU  ANEMEHTaMn (Hanpumep,
Bblpe3ka HyIen), CO CMbITbIM U30OpaKeHnewm,
konupoBanbHas bymara co cregamm KonmpoBaHUA
OEHEXHbIX 3HAKOB U LEHHbIX Oymar, ux 3CKn3Hble
PUCYHKN U T.A,.;



« o criegbl PyK, MMKPOOOBEKTbI, MHblE creabl
Ha cbipbe, hanblUMBLIX AEHbrax n Opyrmx
npegmeTax, KoTopble MOryT CTaTb
oObeKkTamMn SKCMNEepTHOro unccnenqoBaHuS
ONA naeHTudpurkaumm nuu, 3aHMMaBLLNXCS

noanenkown.
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Bokpyr noptperta ®paHKnuHa yxe
HeT obpamMmnsoLlen oBanbHOW paMKu.

ety
CneBa nosBunachb 3awmrHas SRS NS EE N Ak aS 45 S e n
HWUTBE C GYKPaM‘: “USA” Ha 100-gonnapoBoi Kynope Bnepebie nossunach
u Yucnom “100". 3-D nonoca CUHEro LIBETA, HA KOTOPO N306pakeH
konokon Ceob6ogbl u ymncno “1007. BogsHowm 3Hak
C nsobpaxkeHunem
DpaHknuHa

nepemectTuricsa eule
npaeee v Ttenepb
BbIMNOJSTHEH B 30r5oTe.

THIS NOTE IS A
FOR ALL DERTS. PLBLAE

Hapg yucnom “100”
Ha nepegHem nnaHe
nosiBunachb uyurara
n3 [eknapauyumn
HezasucmmocTn.

Mo>kHo yBuaeTb
nepenueaoLleecs
3onoTtoe yucno “1007.

Mognuce mmHUCTPa

cbunaHcos CLLUA MopTpeT ®paHknuHa, B oTrnv4me ot NMosiBunacek YepHunbHUUua MmegHoro useTa,

nepeexana c nNpason cTtaporo obpasua, yBernu4eH, KOTOpas npu HakrnoHe B6aHKHOTBI Noa

CTOPOHbI B NEBYIO. CcMeLlEeH HEMHOro BneBo. onpgnenem—u:nm yrno»l 6y.qu N3IMEHATb
CBOMU UBET Ha 3erieHbin.

Ha o6paTtHon cTopoHe Kynopbl
nosiBmnocsk BonsLwioe 3onortoe
yucno “100".

Opexaa PpaHknuHa
Tenepb umeert
penbedHyo neyarTb
N MUKpone4dyaTb.




OnNTUKO-3NEKTPOHHbIE
9H0CKOMNNYeCcKne CUCTEMBI

* Bupgeockon "KpoT" cneuuansHo pa3paboTtaH ans
BU3yaribHOIro KOHTPOSA B NONEBbLIX YCITOBUSIX
TPYOHOOOCTYIMHbLIX MECT OTAENbHbIX NPeAMETOB baraxa,
rPy30B, KOHCTPYKLUMOHHbIX Y3MOB N NYCTOT TPAHCNOPTHbIX
cpeacTB, B TOM yncrie 6eH306akoB 1 gpyrnx eMKOCTEN C
xugkoctamum n 'CM, a Takke ana pelueHns 3agad
TEXHUYECKOW ANArHOCTUKN U CKPbITOro HabnoaeHus.

* B usgenuax "KpoTt" ncnosmnb3oBaH cneumnansHoO
pa3paboTaHHbIn cneunanmctamm dnpmbl MariorabapuTHbIN
TENEBU3NOHHbIN TPaKT, obecnevnBatoLLnii BO3MOXHOCTb
Nnosly4eHnsi BbICOKOKa4YEeCTBEHHOIO LIBETHOIO n3obpakeHus.
CTaHaapTHbIN BUOEOCUrHars rnoctynaet HeNnoCPeaCTBEHHO C
Kopnyca usgenua n nogaeTcs Ha MOHUTOP,
BMOAEOMArHMTOQOH, BUOEOMNPUHTEP N KOMIMbLIOTEP.



TeneBU3nMOHHbIE CUCTEMbI MOUCKA
«KpoTt»

* B KayecTBe NCTOYHMKA CBETA B ANUCTAlIbHOM KOHLE
yCTaHOBIEH ManorabapuTHbIN KONbLEBOW
OCBETUTESb, NO3BONSAOLLNN cneunanucrty
HabnogaTb YeTKOE N APKOE U300pakeHme.

 Kpome Toro, B nsgenusax "Kpot" Ttakke mmeertcs
dyHKUNA POKYCUPOBKM OOBLEKTMBA OTHOCUTESNTBHO
CCD-maTtpuubl, 4YTo obecrnevynBaeT BO3MOXHOCTb
4eTKoro HabnwaeHnsa o6bLEKTOB HA PacCTOAHUU OT
25 MM go 6eckoHeyHocTu. [lonyxecTkun Tybyc
BUAeOoCKona no3BonseTr npugartb emy dopmy
Hanbonee yoobOHyo aAng npoussegeHnsa gocmoTpa
TPYAHOOOCTYMHbIX MECT.



TeneBU3nMOHHbIE CUCTEMbI MOUCKA
«KpoTt»

N306pakeHne BbICOKOro paspeLleHus
LiBeTHas CCD-maTpuua ¢ paspelueHmnem 440000 TOYEK.
Manble rabapuTbl 1 BEC

[1na mobunbHOro BapnaHTa yH1uBepcarnbHbin 610K
ynpasreHus, BKITHoYaoLLero MOHUTOP U YCTPOUCTBO
3anucun, ocHalleH cneumanbHbIM PEMHEM ONS
yOoOHOro ero pasmMeLleHna Ha rpyamn oneparopa. Bec
BCEro U3nenus - 4,5 Kr.

Bo3MO)KHOCTb aKkcnnyaTaumm npudopa B NoneBbIX
YCIOBUSIX

VCTOYHUK NnTaHNA - akkymynatop 12 B.
PYHKUMA POKYCMPOBKM OOBbEKTUBA



TeneBU3nMOHHbIE CUCTEMbI MOUCKA
«KpoTt»

Obecne4ymBaeT BO3MOXHOCTb KQ4eCTBEHHOIO KOHTPOSS
0OBEKTOB Ha PAacCTOAHUM OT 25 MM 0 6ECKOHEYHOCTMI.

Bbicokasi cTeneHb repmeTndaulmn m MexaHn4eckad
NPOYHOCTb U3aesing

Pabo4aga 4actb U3genmsa MOXET NorpyxartbCca Ha ONTNHY
He MeHee 1500 MM B pasfnn4yHble cpeabl: Boga, 0eH3unH,
KepocuH u T.n. B3pbiBO3alUMLLIEHHOE WCMNOMHEHUE
Buageockona "KpoT" noarBepXaeHo cepTudmnkaTom
cootBeTcTBUA (N POCC RU.'B05.A00105 OoT 06.11.2001
r.)

B0O3MOXHOCTb JOKYMEHTUPOBAHUS

KHOMKK ynpasneHusa YCTPOUCTBOM 3anucu,
pasMelleHHbIE HA yHUBepCcaribHOM OnokKe, no3BonsoT

Nerko  ynpaBndaATb  QYHKUMSAMU  perucrtpauum  u
NPOCMOTpa paHee 3anuCaHHbIX KagpoB.



TeneBU3nMOHHbIE CUCTEMbI MOUCKA
«KpoTt»

* [NpuHunn pabotbl BuaeoaHgockona "KPOT" coctouT B
cnenytouwem. lccnegyembln 0O6BEKT MM MPOCTPAHCTBO
noaceseymBaroTCs MCTOMHUKOM CBETa, PacnofioXXeHHbIM
Ha KOHUEe AaucTtanbHoM 4yactm npubopa. OOLEKTUB
doopmupyeT nsobpaxeHmne Ha uUBETHYHO CCD-maTpuuy.
[lonyyeHHOe  n3o0bpakeHne  npeobpasyetca B
BbICOKOYACTOTHbLIA aHaroroBbl CUrHasm, KOTOpbIn MO
npoBogaM MNOCTYNaeT Ha  3MNEeKTPOHHbIM  BNoK
dopMMpoOBaHNUSA BUOeOocUrHarna, pasMeLleEHHOMo B
Kopnyce Buaeockona. HenocpeaoctBeHHO C Kopnyca
BMOeocKona CTaHOAapTHbIN HU3KOYaCTOTHLIW CUrHan
NOCTyNnaeT B VYHMBeEpcanbHbiM OMNOK 3anmMcu W
oTobpaxeHna wnHdpopmaumn (Yb). B gaHHom Onoke
BUaeocurHarn BbIBOOUTCH Ha LBETHOM
XNOKOKpUCTann4eckum MOHUTOP.






TeneBU3nMOHHbIE CUCTEMbI MOUCKA
«KpoTt»

Tpu pexxnma pabdoTbl BUOe03Hg0CcKoNa
"KPOT":

PEXUM MPOCMOTPA, NO3BONAOLLINA
NpPoOu3BOANUTL BU3yarnnsauuo nccnegyemoro
O0ObEeKTa B TEKYLLIEM PEXNME;

PEXUM 3anncu (NPOTOKONMMPOBAHNE), KOTOPbIN
NO3BOJSIAET 3anncbiBaTb MHPOpPMaL Mo 06
nccrnegyemMmom oobekTe B 6110k namMaATu;

PEXNM BOCNPON3BEOEHUS 3annucu
n3oopaxeHuun. NpocmoTp MOXKET
OCYLLEeCTBNATLCA Ha COOCTBEHHOM MOHUTOpPE

nnn Ha BHewWwHeMm yctpouctee (TB, BM unu
[TOBM).



[TOC «Kanbmap»

* B yctponcrteax smaeoHabnogeHuna MNTAOC
MOryT ObITb YCTaHOBJIEHbI CreuuanbHble
LCD TFT matpuuybl. B atom cnydyae YB,
paboTtasd B BUOEOPEXKUME, MOXET TaKkKe
MCMOonNb30BaTbCH n B Ka4yecTBe
KOMMNbIOTEPHOrO LUBETHOro aucnnesa (c
paspelueHnem ao 1600x1200 TouveKk/aonm),
coeanHsieMoro ¢ NoobbiM 1K cneynanbHbIM
Kabenem no ctaHgapTHOMY UHTepdIency.



[TOC «Kanbmap»

« [NTAOC «Kanbmap» npegHasHa4yeHa Ons ocMoTpa
(QocmoTpa) TPYAHOOOCTYMNHbIX MECT B FPy30BbIX U
NacCcaXMpCKMUX  30Hax  (caroHax,  Ky3oBax,
KOHTeWnHepax, TpomMax, rpy3oBbIX OTcekax Wn np.)
aBTOMOOUITBHOIO, XKEne3Ho40pPOXKHOrO,
BO3QYLLUHOMo, MOPCKOINo MU pPevyHoro TpaHcrnopTa, a
TaKke Ond npoBedeHUs ocMoTpa OpYrux MeEcCT,
HaxoOsAWKnUXca BHe nNpamMou BUMOAMMOCTU, B
YCIOBUSIX pasfinyHOU OCBeLLEeHHOCTU, B noboe
BpeMS roga npu pasnmyHbiX NOrogHbIX YCNOBUAX C
Lenbto obHapyXeHus 7 BU3yaribHOro
obcrnenoBaHMA NOCTOPOHHMX CKPLITLIX NPeaMETOB.



I'IT,EI,C « Kanblvlap»




ApPOYHble METANNOAETEKTOPD

« B cdepe OesonacHoctn, AOnsi OOCMOTPA,

BbIABIIEHUSA npeamMeToB npmnodopkl,
pearvpylowime Ha MeTans, nNPUMEHSAITCH
OaBHO. Cos3gaHbl Moandpukaumnm C

pacLLINPEHHbIM Habopom  ©a30BbIX WU
OOMONHUTENbHbIX QPYHKLUNN.

* [l[pumep TaKOro yCTpOUCTBA — QAPOYHbLIV
MeTannoaeTeKTop. OH
YCOBEPLLUEHCTBOBAHHbLIN No4 cneyudgunyeckmne
YCI10BUS OOBbEKTOB, Ha KOTOPbIX

NCMNOJIb3YyETCA.



ApO4yHble MeTannoOeTeEKTOPI

 Onncanne,  NPUHLUMUNMbI paboTbl  APOYHbIX
METanNoaeTEKTOPOB ApoO4HbIe
MeTanno4eTekTopbl — CTauMOHapPHbLIE YCTPOMUCTBA
(cOOpHblE NN  TrOTOBbIE), OBOHapyXMBawLLNe
MeTannnyeckne npeameTbl, NMPOHOCUMbIE CKBO3b
HUX.

OHM BbINOMHEHbI apKOW (paMKOW) U CroOCOOHLI
CKaHupoBaTb  YerioBeka NONMHOCTbIO nnn
rabapuTtHble 00bekTbl. ODHapyXXMBaloT crnnaBbl B
OVNANEKTPUYECKNX 7 crnabonpoBoAnUMBbIX
BellecTBax (OepeBo, NfacTukK, ogexaa).



ApO4yHble MeTannoOeTeEKTOPI

« Pabota ycTponcTBa OCHOBbLIBAETCSA HaA MNPUMEHEHUU
pagnoBonH. OgHa CTeHKa nocblnaeT creunansHo
CreHepupoBaHHbLIN paguocurHan K Opyron, KoTopas
NPMHUMAET W Hanpaensetr obpatHo. MaTepuansl
obnagatoT ConpoOTUBIIAEMOCTLIO NIEKTPOMArHUTHLIM U
pagnoBoOSiHaM, NO3TOMY CUrHan, NPOXoA4Aa CKBO3b HUX,
TepseT CUIY NN BOBCE HE NPOXOAMUT.

« BcTtpeuyasdscb C npegMeTtoM Ha Tene 4ernoBeka,
OBUraroLLEeroca ckBo3b pamMKy OeTeKkTopa, paganuoBOSIHbI
OTpaXkarTCH OT HEro U BO3BpalLLalTCs ObLICTpee, YeMm
opyrme curHanbl. YCTPOUCTBO OUKCUPYET Bpemd
oTpaxeHus, ecnu CKOPOCTb oTpaXeHus
CBUOETENbLCTBYET O METannMyeckon nperpage —
cpabaTbIBaeT CBETOBAs U 3ByKOBas CUrHanm3ayms.



ApO4yHble MeTannoOeTeEKTOPI

[locne aHanu3a 3a4enCTBOBaAHHLIX PaguMoOBOSIH  YCTPOWUCTBO
obHapyxunBaeT npegMeT, oTobpaxaeT Ha CBOEM MOHUTOpPE
nokanumsaumo. CoBpeMeHHoe  obopydoBaHMe Takoro  Tuna
OCHallaeTcs LnppoBbIM yrnpasneHnem, cneunanbHbIMK
MUKponpoLeccopamu, nporpammamu. YyBCTBUTENBHOCTL npubopa
HacTpanBaeTCH N0 HECKOMbKMM NapamMeTpam.

KaTywkn ©OOKoBbIX CTEHOK npubopa co3galoT CKaHupyloLllee
9NEeKTpOMarHUTHoe  romne, KadectBa  KOTOPOro  MEHSIKOTCS
nocpeacTtBom 6noka koHTponda. ObnacTb Noa apkon pasgenserca Ha
nporpamMmMmpyemMble 30HbI: OOHY U 6onbLue.

OTaenbHyo rpynny npeacTaBnanT 0Co60 YyBCTBUTENbHbLIE CKAHEPDI.
[MpuHUMN paboTbl TOT Xe, HO NOPSAAO0K CKaHMPOBAHMUSA OTINYAETCS:
CPaBHUBAETCA CUIHan npoxoasllero 4yenoBeka C 3aHEeCEHHbIMU B
6a3y komnbloTEpa AaHHLIMW O CUrHame TOro e 4enoBeka, HOo
abCOMnTHO YNCTOIO.



Buabl apo4yHbIX
MeTannoaeTEeEKTOPOB

* Vlcnonb3yloT ABa crneagyowmx Tnuna
OETEKTOPOB:

* NaCCMBHbIE

« OOHapy>XnBatoT TONTbKO U3OENNS U3 YEPHbIX
CMNaBoB;

* dKTUBHbIE.

* VlcnonbayoT napamMeTpbl paCcLUMPEHHOIO
onanasoHa. CnocobHble 0OHapyXnTb BCE
YepHbIE U LIBETHbIE METanbI, Cnnasbl No4
oOexaow, BHyTpu baraxka, Ha Tenax ntogen.



Buabl apo4yHbIX
MeTannoaeTEeEKTOPOB

PasnuyatoT nagenus no Taknm
napameTpam:

Nopor YyBCTBUTENBLHOCTU;
BHellHee odpopMIIeEHNE;
ceteBasi paborta npmnodopa;
Ha3Ha4yeHne, Habop PyHKUUN;
cBeToBad MHAMKaLMS.



Buabl apo4yHbIX
MeTannoaeTEeKTOPOB

Buabl npnbopos apo4Horo Tuna no yHKLUMOHaNbHOCTH:

crnabo4vyBCcTBUTENBbHbIE A1 0OLLEro NPUMEHEHNS —
OOHapyXeHne opyxud, rabapuUTHbIX NPEAMETOB;

NOBbILLEHHOW YyBCTBUTENLHOCTU. OBHapyXmnBatoT
MareHbK1e NpeameThl;

rmnepyyscTBuTenbHble. OOHapyXMBaT OOBLEKTLI N3 LIBETHbLIX
MeTansoB Maccoun OT eAUHWLL F[PaMMOB.

PasnunyatloT 0gHO-, MHOFO30HHbIE, MOBUIbHbIE (COOPHLIE),
cTauMoHapHble apOYvHble OETEKTOPbI.

o BUAY reHepnpyemMoro n3ny4yeHunst ectb Nnpmbopbl ¢ Nonem:
MMMYIbCHbIM. [eHepupyeTcs NpepbIBUCTBIM CUTHAMNOM;
rapMoHMYHbIM. [TOCTOSIHHOE, HEMPEPLIBHOE N3NYyYEHME.



Buabl apo4yHbIX
MeTannoaeTEeEKTOPOB

* [lepBble ycTon4ymeee K BUOpaumsm, oHU
HagexHee, 3To DONbLUMHCTBO U3Oenum Ha
PpbiHKe. [apMOHMYECKMEe OETEKTOPLI Ny4lle
3allULLEHbI OT NOMEX, HO KaYeCTBOM XYXe.



Buabl apo4yHbIX
METanno4eTeKTopoB




TpaBMaTnyeckoe, ra3osoe,
MHeBMaTnHecKoe opy>XKe.

XonoaHoe opyxue.

TpaBMoOOnacHble MeTaaanye-

CKWe npegmMeTbl.

B3pbliBYaTble Beulecrsa B Me-

TaaarnyecKkol ob6ono04Ke.

Boenpwunacbl 1 cCHapsagbl.

OrHecTpesbHOe opy>Xue



PagunoBonHOBOU MeTo

« PagnoBonHoBoM METOO OCHOBAH Ha 3aBUCUMOCTU
npowieqlwero Unm OTPaXeHHoro paguounanyyeHus, oT
napamMeTpoB W XapaKTePUCTUK  OUINMEKTPUYECKUX
MaTepuanoB (nnacTtMacc, pesuHbl, CTEKMOMNNAacTUKOB,
TEPMOU3ONALUMOHHBIX MaTepuanoB, daHepbl, 3epHa,
necka v np. marepuanon). B pagnoBofniHOBOM MeToae
UCMonb3yeTca auanasoH OJIMH BOSH , KOTOpPbIU
Ha3blBaeTCd Auana3oHOM CBeEpPX BbICOKMX 4acCTOT.
OnekTpomMarHmTHaad BOSfiHA nNpeactaBnaeTr cobou
COBOKYMHOCTb anekTpuyeckoro E n marHutHoro H
NOfien, pPacripoCTPaHAKLWINXCA B  onpeaereHHOM
HanpasneHnn Z. B cBOOOAHOM  NPOCTPaHCTBE
9NIEKTPOMAarHUTHbLIE BOSMHbI MOMeEpPeYHsbI, T.€. BEKTOPbI E
U H nepneHanKynapHbl HanpaBneHuo
pacnpocTpaHeHuns.



PagunoBonHOBOU MeTo

BekTop E onpegenser nonapusauuio

aieKTpoMarHMTHoro nosngd (ee amnnutyny). icxooa us
9TOro, BOJSIHA MOXET ObITb NSIOCKO nonsipu3oBaHa
(NMMHEnHo Nnonapmu3oBaHa), ANEKTPUYECKM

nondpusoBaHa, KpyroBou nonspusauum (npaBon WUnu
NeBOV nonsipusauun, npaeasi — NO YaCOBOW CTPESKE,
neeasi — NpoTMB 4acoBOW CTPernku). HanpskeHHOCTb
MarHMTHoro nongd H nposepseTcd B €ee U3MEeHEHUN No
amnnutyge B 3aBUCMMOCTM  OT  MarHUTHOW
NPOHNLAEMOCTN UCMONb3yeMoro martepmana. H moxer
MEHATBLCA OT HYyNdA OO0 MaKCUMamnbHOro 3HadeHus, 4To
NCMonb3yeTcd B MeToaax ANeKTpu4ecKoro
napamMmarHUTHOINoO pe3oHaHca N B S4epHbIX MeToadax
pe3oHaHca. JTO MNO03BONAET wuccnegoBaTb criabble
B3aMMOOENCTBUA BHYTPU BellecTBa C NMPUMEHEHMEM
9TUX METO40B.



PagunoBonHOBOU MeTo

« B pagnoBonHOBOM MeTOOE WCMOSb3yeTcA AuManasoH
OMH BONMH OT 1 Oo 1 MM, KOTOPbIM Ha3blBaloT
avanasoHoM cBepxBbicOknx 4actoTr (CBY). [lpw
NPOXOXOEHNN CUTHara Yepes KOHTPONMpyeMYyo cpeay,
nocneaHssas BIUSIET HA €ro XapakTepucTuku. Ecnu
KOHTPOSIMPYIOTCA ON3NEKTPUYECKNEe MaTepuanbl, TO B
KayecTBe XapaKTepUCTUK NCNONb3YIOT
ON3NEKTPUYECKYIO MOCTOSAHHYIO W TaHreHc yrra rnotepb

4

* MPU KOHTPOMe NonynpoBOAHMKOBLIX MaTepunanos
OLIEHMBAIOT  OUNANEKTPUYECKYIO  MOCTOSIHHYIO 7
MarHMUTHYH NMPOHMNLLAEMOCTb ;

* MPU KOHTPONE SNEeKTPOMNpPOBOAHbIX MaTepuaroB
nccneayoT NPoOBOANUMOCTb.



PagunoBonHOBOU MeTo

* [1pnboOpbI PaaNOBOSTHOBOIO KOHTPOSIA MOXHO
pasgenutb  Ha  @asoBble, aMNNUTYOHO-
doa3oBble, NMoNsApuU3aLMOHHbIE, PE30HAHCHbIE,
CcneKkTparnbHblE, YaCTOTHbIE, rnyyeBble,
npeobpasoBaTenbHble. Bce 311 npumnbopbl
OCHOBaHbl Ha WCNONMb30BaHUU  ABNEHUN
OTPaXEHUH, MPOXOXAEHUS,  MNOITOLUEHNS,
NpernoMrieHus, nonsipn3awum "
npeobpaszoBaHus PaNOBOSTHOBOIO
N3nydeHuns. [nsa namepeHnsa cTeneHn BrnaHus
cpeabl Ha curHarsn rMPUMEHSIITCA aMMnIMUTYOHO-
doazoBble npmnbopsl









PagunoBonHOBOU MeTo

* PagmoBonHoOBbIE METOAbI NO3BOSIAKOT KOHTPOSIMPOBATb
TOSILLUMHY ONINEKTPUYECKMX MaTepunanos, CNoeEB
OVSNEKTPUKOB Ha MeTarnsne u Metanimyeckux nmcrax.
NHpopmMaLms o TomnuwmHe MOXET cCoaepXaTbCAa B aMnnuTyae,
dbase, cCMeLleHNn pe3oHaHCHOWU NMMHUN U PE30HaHCHOW
KpnBon. Hanbdbonee BaxHbIMX NapameTpamMn 06bLEKTa,
BIMUAIOLWLMMN HA NPOLUEALUNIA UITN OTPaXKEHHLIN CUTHan
SBMAETCA TONWWHA N AN3NEKTPUYEeCcKasa NPoOHNLLIAEMOCTb
MaTepunana. Hem ogHopoaHee maTtepuarn, TeM TodHee
namepsaeTca TonwmHa. KoadppumuneHTbl oTpaxxeHnsa u
NPOXOXAEHNS pagmnoBOHbI OS5 NMTOCKOro O4HOPOAHOrO Cros
npu HopManbHOM NageHnn NpeacTaBnsoT codoun
ocuunnupytowmne gpyHkumn, yboisatoLme npu Bo3pactaHnum
TOSILMHbI U OTHOLLEHUU , TAae - ANHA BOSHbI paguonyya.



NCB

* WHTerpupoBaHHble cuctemsl besonacHoctn (MCB) npmnaHaHsbl
B Ha-cTosiiee Bpemss Haumbonee nepcnekTUBHbIMU
cpeactBamMm  obecriedeHuss KOMMSIEKCHOM ©e30rnacHOCTMU
obbekToB. B coctaB TexHu4yeckux cpeacts ICb BkrovatoTcs
OXpaHHas W noxapHaa curHanusauua (Ol1C), TeneBu-
3MOHHbIE cucTembl BUaeo KoHTponsa (TCB), cuctemsbl
kKoHTporna goctyna (CKO), a Takke psg AOMNOMNHUTENBHbIX
nogcuctem, obecrnevynBaroLLmMX 3a-WNTY OT PasfiMdHbIX BUOOB
yrpo3, BO3HUKawWmMx Ha obbekTax. OcHoBHasad obnacTb
NPUMEHEHUS MCb - obecneyeHne  KOMMIIEKCHOM
be3onacHoCcTn OonblUMX, CcpegHnx n 0cob0 BaXKHbIX
OOBbEKTOB.

 OCHOBHble BO3MOXHOCTU TMNPUMEHEHUA U OCOBEHHOCTU
NOCTPOEHUA NUHTEMPUPOBAHHbLIX CUCTEM DE30MAaCHOCTU MOXHO
paccMoTpeTb Ha npume-pe NCBb «Pybex-07-3» n «Jo3op»,
KOTOpbIE BbINYCKAOTCA CEPUMHO U pe-KoOMeHOOoBaHbl AN
MCMOfb30BaHMA B nogpasgeneHnax BHEBEOOMCTBEHHOW
oxpaHbl, 1 NNCb «OpunoH», KOTOpas B HacTosllee BpeMms
yCneLwlHOo npoLuna KksannukaymMoHHble UCMNbITaHUA.

« NCB «Pybex-07-3» npegHa3Ha4eHa



NCB

NMCB «Pybex-07-3» npeaHasHadyeHa AOng obecrnevyeHus
besonacHoOCTN cpedHuUx N bornblunx obbekToB. Peanusyet
annapartHo-nporpaMmMHoe o0beaNHEHNE NnoacUCTeM
OXPaHHOM,  TMOXapHOW  cuUrHanusauum,  KOHTPONs WU
ynpaBfeHna  OOCTYNOM,  CWUCTEMbl  TENEBU3NOHHOIO
HabnogeHns. WmeeT agpecHo-paguanbHyt  CTPYKTYPY
noctpoenns. QObecneymBaeT BO3MOXHOCTb paboTbl u
nporpaMmmMmupoBaHmnst 6e3 KomnbloTepa, U BO3MOXXHOCTb
o0beanHeHUs1 B NIoOKanbHY0 CETb C yrnpaBneHmem ot 9BM u
HapawmnBaHUs pa3BeTBNEHHOWN CTPYKTYPbI.

Ha 6ase cuctembl «Pybex-07-3» MOXeT OblTb MOCTPOEHO
MHOXECTBO pPasfNyHbIX BapuaHTOB CTPYKTYP - OT €MKUX U
CNOXHbIX NHTErpupo-BaHHbIX CUCTEM AN 0CODO BaXXHbIX U
KPYMHbIX OOBEKTOB 40 MPOCTbIX OXPAaHHbLIX U/UIN NOXapPHbIX
CUCTEM, CUCTEM KOHTpONsS AdocTyna Ans He-b6omnbLlinx
obbekToB. [lpn 3TOM yaernbHasi CTOMMOCTbL annapartypbl U
MOHTa)XHbIX paboT, npuBedeHHas K OOHOMY LwWendy,
cornoctaBMmMa WM MeHblle MO CpaBHEHWUID C 3aTpaTtamu,
HeobXoOMMbIMM AN OCHalWleHMA ob0beKkTa W3BEeCTHbIMU
MPNEMHO-KOHTPOSTbHbIMY npnoopamn [1MK-2, «Agpecy,

2 A= I/7\"1 .
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«Bucrta-501».




