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BBEOEHWE

3HaHMe JOMKHOCTHLIMM NNLAMN TaMOXEHHbIX OPraHoB apceHasna Tex-
HUYECKNX CPeACTB TaMOXEHHOI0 KOHTPOA, HalnyMe HaBbIKOB X rpamoT-
HOro 1 6e30MacHoOro NPUMeHeHNss BO MHOTOM ONnpeaenstoT aPPeKTUBHOCTb
AOCMOTPOBbIX MEPONPUATUINA.

CNOXHOCTb M MHOroobpasne TeXHUYECKNX CPeACTB TaMOXEHHOI0 KOH-
TPONs TPeOYKT NPU UX U3YUYEHUU HaNNUUA Cepbe3HbIX 6a30BbIX 3HAHWI
B 06nactn Gu3nkn. JT0 onpeaenseT HepaspbIBHOCTb TEOPUM U NPAKTUKK
NMPUMEHEHMNA TEXHNYECKMNX CPEACTB TAMOXEHHOI0 KOHTPOIA.

MocToAHHOEe O06HOB/IEHME MapKa TEXHUYECKUX CPEefCTB TaMOXXEHHOrO
KOHTPO/A TpebyeT MOCTOSAHHOIO NOBbILWEHNA KBaIM(UKALUK COTPYAHNKOB
TaMOXEHHbIX OpraHoB KakK CaMOCTOSATe/IbHO, TakK U B ayAUTOPHbIX YC/IOBUSAX.

[loNyCK K MCNO/b30BaHWNIO OTAENbHbIX TEXHUUYECKUX CPEeACTB TaMOXEHHO-
r0 KOHTPONA TpebyeT AOKYMEHTa/lbHO NOATBEPXAEHHbIX 3HAHWI B TON UK
MHOW obnactn. Hanpumep, paboTa ¢ LOCMOTPOBO PEHTreHOBCKOM annapa-
Typoli TpebyeT 3HaHWNIN OCHOB pajnaLMoHHON 6e30MacHOCTU U 3NeKTPo6e30-
nacHoCTWU. OTUM BoMNpocam yaensetcsd 0coboe BHMMaHMe B JaHHOW KHUTe.

[aHHoe yyebHOe nocobure ABNAETCA pe3ybTaTOM MHOTOMETHEro aBTop-
CKOro Tpyfa, o6obuiatollero paspo3HeHHble N HecUCTeMaTU3NPOBaHHbIE
MCTOYHUKN MHDOpMaL M 06 0TeYeCTBEHHbIX U 3apy6eXHbIX 06pa3uax Tex-
HUYECKUX CPeACTB TAMOXEHHOT0 KOHTPONS.

ABTOpbI BblpaXaroT 6/1aroapHoCcTb 3a NOAAEPXKKY MpU NOAFOTOBKE PYKO-
nucK, BO3MOXHOCTb (hOpMUpPOBaHUA 6a3bl POTO- U BMAEOMaTepmnanoB Ha-
Ya/IbHUKY 0TAena TEXHUYECKMUX CPeACTB TaMOXEHHOI0 KOHTPONS U TEXHUYe-
CKMX cpeacTB oxpaHbl CeBepo-3anafHOro TaMmoXXeHHoro ynpasneHms ®TC
Poccun B. P. AnekcaHapoBy, HavalbHUKY UH(POPMALMOHHO-TEXHUYECKOMN
cny>6bl MynkoBCcKon TamoXXHU A. B. KpyTunnesy, HayanbHUKY Bbl60prckoi
TaMOXXHU H. B. KocaueHKo.



[ JIABA 1

POJIb N MECTO TCTK B TAMOXEHHOM
KOHTPO/JIE. NPABOBbIE OCHOBbI
NMPUMEHEHNA TCTK

1.1. TAMOXXEHHbI/ KOHTPOJIb

Tamo>KeHHbIi KOHTpOonb onpegeneH B CnpaBoOYHMKe TAMOXEHHbIX Tep-
MWHOB BcemupHoM TamoxeHHoW opraHusaumm (WCQO) Kak «Mepbl, npu-
MeHsieMble ANna ob6ecneyveHms cob0AeHNA 3aKOHOB U NMOMOXEHWUIA, NCNOJI-
HEHMe KOTOPbIX BO3/10XKEHO HA TAMOXKEHHbIE OpraHbl».

TamMO>KEHHbIA KOHTPO/b, COrnacHo cT. 4 TaMOXeHHOro kogekca Tamo-
XeHHoro coto3al (TK TC), onpepensieTcd Kak «COBOKYMHOCTb Mep, OCY-
LLLeCTBNSEMbIX TAMOXXEHHbIMW OpraHaMun, B TOM YMC/e C UCNONb30BaHUEM
CMUCTEeMbl yNpaB/ieHUs puckamu, B Liensix obecnevyeHns co6n04eHNA Tamo-
YKEHHOr 0 3aKoHOaTeNbCTBa TaMOXXEHHOI0 COt03a M 3aKoHO4aTeNbCcTBa ro-
CyapCTB —4/IeHOB TaMO)XXEHHOI0 COH03a».

B uncno atux mep BXOAAT: NpaBOBble, KaApoBble, OpraHu3aLnoHHbIe,
3KOHOMMYECKME, a TaKXKe TEeXHUYeCKune, BKoYatoLme B cedbs obecrneyeHume
COBPEMEHHOW TaMOXEHHOW TEXHUKON, C NOMOLLLbIO KOTOPOW TaMOXXEHHbIE
opraHbl OCYLIECTBASOT CBOK agMWUHUCTPATUBHO-XO3ANCTBEHHYO, MPaBO-
NPUMEHMNTENbHYIO WU MPaBOOXPaHUTENbHYHO AEATENIbHOCTb.

1MpunoxeHue K Jorosopy o TK TC, npuHatomy PelwieHnem MexrocynapcrseHHoro Coseta
EBpA33C Ha ypoBHe rfnas rocygapcrs, ot 27.11.2009 r. Ne 17.
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B cootBeTCcTBMN CO CT. 161 ®PepnepanbHOro sakoHa ot 27.11.2010 r. «O Tamo-
YXEHHOM perynumpoBaHun B Poccuinickoin ®epepaummn» Ne 3M-P3 TamOoXKeH-
HblA KOHTPO/Ib NPOBOAUTCA TaMOXEHHbIMW OpraHamMmn B COOTBETCTBUM C Ta-
MOX€EHHbIM 3aKOHOAAaTe/NIbCTBOM TaMOXXeHHOro cor3a 1 3aKOHOA4ATEe/IbCTBOM
Poccuiickoin ®efepaunmn 0 TaMOXXEHHOM Aene.

O61BbEKTbI TAMOXEHHOI0 KOHTPO/IA U MeCTa ero npoBefeHns onpeaene-
Hbl CT. 95.2 TK TC «[1poBefeHne TAMOXXEHHOI0 KOHTPONA» U BK/IHOYAIOT:

1) TOBapbl, B TOM YMC/e TPAHCMOPTHbIE CPeACTBa, NepeMeLlaeMble Yepes
TaMOXXeHHYI0 rpaHuyy n (Mnn) nognexative geKnapnupoBaHuio B CO-
orBetcTBun ¢ TK TC;

2) TaMOXXEHHYIO AeKnapaunto, JOKYMEHTbLI U CBEAEHWNA O TOBapax, NMpej-
CTaBNeéHMEe KOTOPbIX NPegyCcCMOTPEHO B COOTBETCTBUN C TAMOXEHHbLIM
3aKOHO4aTeNbCTBOM TaMOXeHHOro Cok3a;

3) AeATenbHOCTb NNLL, CBSI3aHHYIO C NepeMelleHMeM TOBapoB Yepes TaMo-
YKEHHYI0 rpaHuLy, okasaHueM ycnyr B chepe TaMOXEHHOIO flena, a Tak-
)K€ OCYLLECTB/IIEMYHO B paMKaXxX OTAeNbHbIX TAMOXEHHbIX Npoueayp;

4) nunu, nepecekarlNX TaMOXXEHHYHO FpaHuLy.

TaMOXeHHbI KOHTPO/Ib MPOBOAUTCA B 30HE TaMOXXEHHOI0 KOHTPO/SA,
a TakXe B pyrux Mecrtax, onpegensieMbliX TaMOXeHHbIMW opraHamu, rae
HaxogATCA TOBapbl, TPAHCNOPTHbLIE CPeACcTBa N AOKYMEHTLI, COoAepXKalune
CBefleHMs 0 HUX, B TOM YKC/ie B 3N1EKTPOHHON dopme.

B uenax noBblWEHNSA 3PPEKTUBHOCTM TAMOXKEHHOTO KOHTPO/1A TAMOXEH-
Hble OpraHbl B3aMMOAEWCTBYIOT C APYrMMM KOHTPOAMPYHOLWMMKU rocydap-
CTBEHHbIMW OpraHaMmy B COOTBETCTBMU C 3aKOHOLATeNbCTBOM POCCUIACKOMN
depepaynm, a TakxKe ¢ nuuamMmn, ykasaHHbIMu B CT. 161.3 ®PefepanbHOro 3a-
KOHa «O TaMOXEeHHOM perynnposaHumn B Poccuiickon ®efepaymm»,

®opMbl aKTOB, NOCTAHOB/IEHWA, MPOTOKOJIOB N MHBIX MPOLeccyanbHbIX
[LOKYMEHTOB, COCTaB/AEMbIX TAMOXEHHbLIMW OpraHaMn nNpu NpPoBeAeHUN
OTAENbHbIX (POPM TaMOXXEHHOro KOHTPO/IA, yCTaHaBnMBalTCA (pefepasnb-
HbIM OpPraHOM MWCNOJIHUTENIbHON BNACTW, YMOSIHOMOYEHHbIM B 06s1aCTU
TaMOXXEHHOT0 fena, 3a UCKN4YeHnem cnyyaes, korga TK TC ykasaHHble
NOJIHOMOYMSA BO3/T0XEeHbI Ha Komunccuio TaMoXeHHOTo CoH3a.

1.2. ®OPMbl TAMO>XEHHOI'O KOHTPO/JIA

Bce 3T 06beKTbl MMEIOT CYLLECTBEHHbIE Pa3inymMa n TpebyroT 0coboro
noaxoda npu peweHUn 3agavy TaMOXEHHOro OhopM/iIeHUA MU onpeaeneH-
HbIX (DOPM TaMOXEHHOro KOHTpPonsA. TakoBbiMKM, cornacHo cr. 110 TK TC
«DOpPMbl TAMOXEHHOT0 KOHTPONA», ABNAKTCA:
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* MpoBepKa JOKYMEHTOB 1 CBEAEHUIA;

* YCTHbI/ OMpoc;

* MONy4YeHNe 0ObACHEHNIA;

* TaMOXXeHHOe HabnwaeHue;

* TaMOXEHHbI OCMOTP;

* TaMOXXEHHbIN AOCMOTP;

* JINYHbIN TAMOXEHHbI JOCMOTP;

* MpoBepKa MapKUPOBKW TOBAPOB CMeLmnanbHbIMU MapKaMn, HaImymns
Ha HUX NAEHTU(PUKALNOHHbIX 3HAKOB;

* TaMOXEHHbIA OCMOTP NOMELLEHNI U TEPPUTOPUIA;

* YYeT TOBAPOB, HAXOAALLMXCA MO TAMOXEHHbIM KOHTPOJIEM;

* MpOBepKa CUCTEMbl yYeTa TOBAPOB M OTYETHOCTHU;

e TaMOXEeHHas npoBepka.

Mpu npoBeAeHNN KaxAon ) OpMbl TaMOXXEHHOI0 KOHTPO/IA peluaroTcs
CBOM 3afayu, Tpebyrolime 0cob60ro TeXHONOTMYECKOro nNoaxoha n TeXHU-
4ecKoro ocHaweHuns. C nx NOMOLLbI0 yCTaHaB/MBaeTCA LOCTOBEPHOCTb U
NOA/MHHOCTb JOKYMEHTOB, NPeACTaBNEHHbIX HAa NepeMellaeMble 00bEKThI;
onpegenseTcd COOTBETCTBME TOBApOB W TPAHCMOPTHbLIX CPEACTB AAHHbIM,
NPUBELEHHbLIM B [EKNapupyrowmx [LOKYMeHTax («BeEpUNLUPOBaHME);
nposepseTcsa (B onepaTMBHbLIX YCNOBUAX) NPaBUIbHOCTb Klaccupuumnposa-
HNA TOBAPOB corsiacHoO nonoxxeHnam TH B34 TC; yToOUHAKTCA CTATUCTU-
YyeCKue faHHble U faHHble Ba/IlOTHOITO KOHTPOA, CyMMa HaYMCNeHNA TaMo-
YXEHHbIX MOL/INH, B3MUMAHWE HANOroB, NaTexxei, OCYyLLECTBAAETCA MOUCK
TalHWKOB N COKPbITbIX BIOXXEHWUI B KOHTPOIMPYEMbIX 06beKTax 1 ap.

1.3. TIPABOBbIE OCHOBbI
NMPUMEHEHWA TCTK

B ct. 107 TK TC yKa3biBaeTcs, UTO «B LeNsax CoOKpaweHUa BpeMeHN npo-
BEAEHNSA TaMOXXEHHOI0 KOHTPO/SA U NOBbIWEHUA ero 3apeKTUBHOCTN Ta-
MOXEHHbIMW OpraHamMmu MOTyT WCMONb30BaTbCA TeXHWUYECKWe cpeacTBa
TaMOXEHHOro KOHTpPONd, nepevyeHb W NOPAAOK MPUMEHEHUA KOTOPbIX
yCTaHaB/MBalOTCA 3aKOHO4aTe/IbCTBOM rocyapcTB —4/1eHOB TamMOXXeHHO-
ro coosa.

YKa3zaHHble TeEXHUYECKNe CpeacTBa LO/MKHbI ObITb 6e30NacHbl 415 XKU3-
HW W 300POBbSA YENOBEKA, XXUBOTHbLIX U PACTEHUI U HE JO/MKHbBI NPUYNHATL
BpeL nuuam, ToBapam 1 TPAHCMOPTHbLIM CPeACcTBaM.
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HeobxoammocTb npumeHeHus TCTK o6ycnoBnnBaeTcs LUIMPOKUM Nepey-
HeM 3aja4y npu NPoBefeHNN TaMOXXEHHOIr0o KOHTPONA, TAKUMWN Kak:

e onpeaeneHne BECOBbIX XapaKTEPUCTUK 0ObEKTOB KOHTPONS;
e YCTaHOB/IEHNE XMMMNYECKOrO COCTaBa BELLEeCTBa;

e OnpejeneHne HanMuus U CTENEHW ONacHOCTU UOHU3UPYHOLLNX U3-
NYYeHWA 1 N3NYyUYeHUI pafnoTEXHUYECKNX CPeCTB;

e ApPYTrMMM 3afadyami,

CraTbel 114 TK TC onpegensietcsi, UTo «TaMOXXeHHOe HabngeHne —
rnacHoe, LeneHanpas/iieHHOE, CUCTEMATUYECKOE UM pa3oBoe, Hemnocpea-
CTBEHHOE WM OMOoCpeL0BaHHOE BM3YyanbHOE HABMOAEHNE ... fO/HKHOCTHbI-
MW NMLaMWN TaMOXXEHHbIX OPraHoB 3a NepeBO3KOW TOBAapOB, B TOM 4MUC/e
TPaHCNOPTHbIX CPeACTB, HaX0AALWMNXCA NOA TaMOXXEHHbIM KOHTpPO/IeM, CO-
BEPLUEHNEM C HUMM TPY30BbIX Y UHBIX ONepaLuii» MOXET OCYLLeCTBATHCS
«B TOM YnMCne C NPUMEHEHNEM TEXHUYECKUX CPEACTB».

MyHKT 4 c1. 115 TK TC onpegenseT, 4To TaMOXXEHHbIA OCMOTP MOXEeT
MPOBOAMTLCA C MPUMEHEHNEM TEXHUYECKUX CPeAcTB, KOTOpble obecneyu-
BAlOT BU3yaNn3aunto BHYTPEHHEN CTPYKTYpPbl OCMATPMBAEMOro 06beKTa U
WHbIM 06pa3oM MHPOPMUPYIOT O HAMUYUK CrieUnpUYECKUX PU3NYECKUX
XapaKTepuUCTNK TakKoro o6bekra.

IMyHKT 6 cT. 315 TK TC onpegenser, 4To nNpu npoBeeHN TaMOXEHHOr0
OCMOTpa UM TaMOXXEHHOro AO0CMOTpa TOBapOB, NEPEeChiNaeMblX B MeXAY-
HapPOLHbIX MOYTOBbIX OTMPABNEHUAX, TAMOXXEHHbIe OpraHbl MUCMOMb3YOT
TEXHUYEeCKMe cpeacTBa TaMOXKEHHON0 KOHTPONS.

depnepanbHbli 3aKOH «O TaMOXXEHHOM perynmposaHum» ot 27.11.2010 r.
Ne311 -®3 B n. 13 cr. 19 onpeaenser, 4To TAMOXKEHHbIe OpraHbl pa3pabarsl-
BatOT, CO34al0T M 3KCM/yaTUpyrT MHHPOPMALNOHHbIE CUCTEMbI, CUCTEMDbI
CBA3WN N CUCTEMbI Nepefavyn faHHbIX, TeXHUYECKne cpeacTBa TaMOXKeHHO-
ro KOHTPONSA, a TaKXe CpefCcTBa 3awWnTbl MHOPMaL MK, BKIOYAA CPeLCcTBa
KpunTorpauyeckom 3awnTbl, B COOTBETCTBUU C 3aKOHO4aTeIbCTBOM Poc-
cuinckon depepaymm».

B cT. 161 ®epepanbHOro sakoHa «O TaMOXXEHHOM pPerysinpoBaHumn» onpe-
[enseTcd, 4to «Npu MPOBEAEHUN TAMOXXEHHOro KOHTPO/S TaMOXXEeHHble
OpraHbl UCXOAAT M3 NPUHLMUNA BbIGOPOUYHOE™ 1 OrpaHMUYMBaKOTCA TONBKO
TeMU popMamm TaMOXXEHHOr0 KOHTPO/IA, KOTOPbIe AOCTaTO4YHbI A4/15 06ecre-
YeHUs co6MI0AEHNA TAMOXXEHHOro 3aKoHOAaTelbcTBa TaMOXXEHHOro CoK3a
N 3aKoHofaTenbcTBa PP 0 TaMOXXEHHOM fene.

Mpwn BbIGOPE OPM 1 METOLO0B NPOBEAEHNA TAMOXEHHOIO0 KOHTPO/IA Ta-
MOXEHHbIe opraHbl 0653aHbl UCMO/Ib30BaTh TEXHUYECKME CpeAcTBa Tamo-
YKEHHOro KOHTPO/A, NpejBapuTenbHblA aHaIn3 HPopmMaLnm ¢ TeM, YTOObI
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npy NpoBeAieHNUN TaMOXEHHOT0 KOHTPO/A He AoNycKaTb HAaHECEHUS AeKna-
paHTaM, NepeBo34YMKam U MHbIM NuLam yuiepba, CBS3aHHOTO C XpaHeHeM
TOBApPOB, NPOCTOEM TPAHCMOPTHbIX CPEACTB, YBE/IMUEHUEM CPOKA BbiMyCKa
TOBapoB, €CNN 3TO He BbI3BaHO Ype3BblYaliHbIMU 06CTOATENbCTBAMMU, CBSI-
3aHHbIMU C BbISIBIEHHbLIMU NPU3HAKAMMN CEPbE3HbIX HAapyLLeHWli B 061acTu
TaMOXXEHHOr0 fena 1 HeoBX0AMMOCTbIO NPUHATUSA UCUEPNbIBAIOLUX Mep
Mo 06HaAPYXXeHUIO U MPECeYEHNIO YKa3aHHbIX HapyLLeHNii».

KOHTpO/IbHbIE BONPOCHI

1 lMpuseguTe onpesfeneHne NMOHATUSA «TaMOXEHHbIA KOHTPO/b» B KMOTCKOM
KOHBEHLMM 0 rapMoHM3aLunmn TamoXKeHHbIX npouegyp n TK TC.
2. HasoBuTte (hopmMbl TAMOXXEHHOr0 KOHTpons B cooteeTcTBun ¢ TK TC.

3. KaKkoBbl NpaBoBble OCHOBbI NpuMeHeHUa TCTK?



[ JIABA 2

CNCTEMA OINEPATVBHbBIX 3A0AYH
TAMOXEHHOI'O KOHTPOJIA.
KJTACCUNPNKALNA TCTK

2.1. CUWNCTEMA OIEPATVBHbIX 3AOAY
TAMOXEHHOI'O KOHTPOJIA

OnepaTunBHbIE 334341 TAMOXXEHHOI0 KOHTPO/1A MOXHO pa3feninTb Ha [iBe
rpynnol.

1. OxpaHuTeNbHbIE: BO3HUKAKOT B Chepe NpaBOHapyLleHnin B obnactu Ta-
MOXEHHOI0 fiefla U OTBETCTBEHHOCTU 3a HUX, a TaKXe onpejenstoLme ycno-
BUA W MOPALOK NPUB/IEYEHUA K OTBETCTBEHHOCTY 3a COBEpLUEHNE NpaBoHa-
pyLlIeHNI B 061aCTV TAMOXXEHHOI0 fena.

K oxpaHuTenbHbIM 3agayam, Tpebyowmm npumeHenns TCTK, oTHocATCS
cnepytove:

1)  noucK n o6HapyXXeHue:

¢ TallHWUKOB M COKPbITbIX BIOXEHWN;
¢ MpegMeTOB KOHTpabaHAbl;
¢ HapyLleHN TaMOXEHHbIX NpaBun.
2)  KOHTPO/ib:
¢ 00CTAHOBKM B TAMOXXEHHbIX 30HaX;
¢ HocuTenewn aygmo- n BUAEOUHGOpMaLnu;
¢ aTpubyTOB TaMOXeHHOro obecneyeHus (cpeacTs naeHTUMUKa-
umn).

2. PerynaTueHble — onpegenaT obuwne ycnosmus U nopsafoK 3aKOHHO-

ro nepemMeLleHns ToOBapoOB N TPAHCMOPTHbLIX CPEACTB Yepes TaMOXEHHYH
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rpaHuly, BKIKOYaKT B Ce65 TaMOXXeHHOE O(hOpMJIeHNEe U KOHTPOJIb, TaMO-
XXEeHHbIe NNaTeXxun, TAMOXXEHHbIE PeXMbl NepeMeLL,eHNss TOBAPOB U TPaHC-
MOPTHbLIX CPeACTB U Ap.

KperynaTusHbIM 3aga4yam, Tpebyowum npumeHeHns TCTK, oTHocATCA:

1) Bepudukaymna ToBapos 1 NpPeLmMeTOB;
2)  onepaTuMBHAas AMarHoCTUKa:

¢ repeMeLLlaeMblX Yepes TaMOXEHHYH rpaHuuy ToBapoB U Mpef-
MeTOB;

¢ TaMOXEHHbIX JOKYMEHTOB U aTpubyTOB TAMOXEHHOI0 obecneye-
HUSA (CPeACTB MAEHTUDUKALNNK);

¢ (haKTUYECKMX M MOTeHUManbHbIX NPeAMeTOB TaAMOXEHHbIX Npa-
BOHApPYLIEHNn N KOHTpabaHbl;

3) onepatuBHasa Knaccupukauma ToBapos U NpeamMeToB;
4)  MOeHTUMMKaALMA TOBAPOB U TPAHCMOPTHbLIX CPEACTB;

5) TamMOXeHHOe onpo6boBaHMe TOBAPOB M NPeAMETOB.

TalHUKN — 3TO cheymasnbHble XpaHWAuMLWa, U3roToB/IeHHbIE B LeNsX co-
KPbITUSA BMOXEHUI W HeNerasibHOro nx rnepemMeLleHmns unm ocobo obopyno-
BaHHbIE N NPUCMNOCOBNEHHbIE 415 3TOr0 KOHCTPYKTUBHbIE EMKOCTHW, MYCTOTbl,
a TaKke npegMeTbl, NpeABapuUTeNbHO MoABepriivecs pasdbopke, AEMOHTaXY
NN NepeycTPoCTBY.

COKpbIThble BNOXKEeHNS — 3TO MpeAMeTbl, MaTtepuanbl UK BELLECTBA, He-
neranbHO pasmeliaeMble B TPYAHOAOCTYMHbIX 4719 MOMUCKA U 06HaPY>XXEeHUS
eCTeCTBEHHbIX KOHCTPYKTMBHbLIX MecTax (anemeHTax) rpys3oB (TOBapoB)
MNN TPAHCNOPTHbIX CpeacTBax 6e3 NpuM3HakoB CrneymnanbHOro NpPUCMoco-
6n1eHna nx (3TUX MeCT) AN COKPbITUA 06BEKTOB.

TexHn4yeckne cpeacTsa AO/MKHbI 06ecneynBaTb BO3MOXXHOCTb BbifiB/Ie-
HMS NpPXM ocMOTpe (A0CMOTPE) BHYTPU 06beKTa KOHTPONA (pakTa Hanm4ymns
TaHWKa, rae MoryT HaxoAMTbCA NPeaMeTbl TAMOXEHHbIX NPaBOHapYyLeHWA
(TMH), He gnarHocTmMpysa ux pakTmuyeckoe CyLlecTBO, UNK (haKTa COKpbI-
TWUS OT TAMOXEHHOTr0 KOHTPOA onpefeneHHoro npeameta TIHH, Takxe He
AVNAarHoCcTUpys ero pakTnMyeckoe CyL,ecTBO. YCTaHOB/IEHME TOr0 M Apyroro
(hakTa TpebyeT npoBefeHMa B AanbHelwwem 6onee AeTanbHOro AocMoTpa
006beKTa B TOM MecCTe, rfie 06Hapy>XeH TallHUK UN COKPbITOE BOXEHME,
N3bATUA 0O6HapPY>XEHHOro npegMeTa M NPOBeAEHUS AaNbHEeMWUX npole-
AYPHbIX (aTTecTalunoHHbIX) AeWCTBUIA, MNPeayCMOTPEHHbIX HOPMATUBHO-
TEXHONIOTUYECKMMM [OKYMeHTaMu (onpoboBaHWe, AMArHOCTUKA, Knaccu-
(ukauma, ngeHTndukayns).

Beputmkauusi — yctaHoB/IeHME B NPOLIECCe TaMOXEeHHOro ocmotpa (go-
CMOTpa) COOTBETCTBUA (DAKTUYECKOro Hanmnuma nepemeliaeMoro ToBapa
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(cocTaBa, KONMYECTBa, MacCbl) TEM CBEEHUAM O HEM, KOTOpble NpeacTaBs-
NeHbl B AEKNAPUPYIOLWUX AJOKYMEHTaX.

[inarHocTunkKa — pacno3HaBaHme CYLHOCTU 06bEKTA TAMOXEHHOTO KOH-
Tpons, T. €. onpefAeneHne ero Buaa M HasHa4eHuMs, yCTaHOBEHNE pa3nny-
HbIX €ro CBOWCTB, a TakKXXe BO3MOXHbIX M3MEHEHWUI COCTOSIHUA 006bEKTa
B NPOLLECCe ero nepemMeLleHmns, XxpaHeHns 1 BO3AENCTBMSA Ha HEro pasHbIX
NPUYUH N YCNOBWIA (B TOM YMC/IE KPUMUHANBHBIX).

[narHocTnka aBNSETCA OCHOBOMOMaratoLWwmMm aTanomM aTTecTalum Toeapa
N (PaKTUYECKMN BCEr0 KOMMIEKCa MeponpuUATUIA Mo TaMOXXEHHOMY odhopmMe-
HUIO N KOHTPO/O TOBApOB.

B pe3ynbTaTe NpoBefeHNs TaMOXKEHHON ANarHoCTUKN PELIaTCs Cneayto-
e 3aaun:

e pacrno3HaBaHWe BMAa W YCTaHOBMIEHUE Ha3HauyeHWUs 06bekTa Tamo-
YXEHHOIr0 KOHTPONSA;

* BbISIB/IEHNE XapaKTEPHbIX NPU3HAKOB M CBOMCTB, MO3BONSAOLWNX OT-
HeCTU 0O6bEKT K OMpeaeNneHHOW rpynnoBO NPUHAANEXHOCTU (pas-
peny TH B3/, knaccy);

e OnpefeneHne CoOCTOAHUA KOHTPOIMPYEMOro 0ObeKTa.

Mpw peweHnn gMarHoCTUYECKNX 3a4a4 He TpebyeTcs OLeHKN 60/1bLIOro
KOMM4yecTBa 0CO6EHHOCTEN KOHTPONMPYyemMoro obbekTa. HanpoTtus, 4Mcno
NX BOMKHO OblTb OrpaHNYEHO ONTUMAasIbHbIM KOMMYeCTBOM. OHU AO/MKHbI
ObITb UHPOPMATUBHLIMU N LOCTATOYHO CTABUbHBIMU.

KnaccuuupypoBaHme — KOMMNIEKC OPraHn3aLMoHHbIX N TEXHUYECKUX Mep,
NMPOBOANMbBIX COTPYAHMKAMWN TaMOXEHHbIX OPraHoB C Lefibl0 NONy4YeHus
B NpoOL,ecce TaMOXXEHHOI0 OPOPMIEHNA U KOHTPONSA LaHHbLIX, MO3BONANO-
L MX yCTaHaBNMBaTb COOTBETCTBME TOBAPOB HAMMEHOBAHMIO 1 Kogam (rpynm,
noArpynm, no3nynini n cy6no3numnii) ToBapHoOM HOMEHKNATYPbl BHELLIHEIKO-
HOMWUYeckon gedatensHoctu (TH B34).

ATN AaHHbIE Ha3bIBAKOTCA KIaCCUPUKALNOHHBIMU MPU3HAKaMu KOHTPO-
nnpyembiX 00bEKTOB. lMpuemneMbiMU ANA 3TUX Lenei cnefyet cumtatb Te
NMPU3HaKW, KOTOPbIE XOPOLLO NPOSABAAKTCSA, SIErKO ONpPeaenaTCa, ABNAIT-
CA MH(OPMATUBHBLIMU N Hanbonee CTabUIbHbLIMMU.

Tamo>KeHHad uaeHTUgUKaunus — 310 yCTaHOB/MIEHME MOAJMHHOCTU U
NPUHAANEXHOCTM TaMOXXEHHbIX 06bEKTOB (TOBApoB, 4OKYMEHTOB, Npef-
MeTOB KoHTpabaHabl m HTI1). TofbKO B 3TUX LeNax, T. €. AN pelleHmns
Takux 3afady, MAeHTUPUKaLUa MOXeT MPUMEHATLCA B MpakTUKe Tamo-
YXEHHOro fena.

NpeHTnmkaymsa Toeapa npegnonaraet CpaBHEHNE MMEKLWUXCHA Y HEro
WHAMBUAYA/IbHbIX MapaMeTpoB C COOTBETCTBYHOLWMMU AAHHBIMU MOANNH-
HOr0 WM 3TAJIOHHOT0 06beKTa. Pe3ynbTaTbl NAEHTUMUKALMOHHOIO NUCce-
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A0BaHNA 00beKTa HeMb3d PacnpocTpaHATb Ha Apyrue aHasornyHble 06b-
eKTbl, HaxoAsLWwmecs Aaxe B 04HOW NapTMX TOBapOB.

NpaeHTU(MKaumMen MOXHO HasblBaTb Takme TaMOXXEHHbIE MpoLeaypsl,
KaK YCTaHOB/NIEHNE MPOUCXOXAEHNA ToBapa (CTpaHbl, pupMbl), onpegene-
HUe NPUHaANEXHOCTU NPOAYKLMN K COGCTBEHHOMY NPON3BOACTBY, a TAKXe
yCTaHOB/IEHWNE TOXAEeCTBa rOTOBOWN NPOAYKUMW faBa/ib4eCKOMY Cbipblo, U3
KOTOPOro OHa U3roToBJIeHa.

B cr. 109 TK TC ykasblBaeTcs, 4TO UAeHTU(PMKaLNSA TOBApPOB M TpaHC-
NMOPTHbIX CPEACTB, HAXOAAWMXCA N0 TaMOXEHHbIM KOHTPOJIEM, «MPON3BO-
ANTCA MYTEM HANOXEHUA NMNomM6, nevaTeir, HAaHECEHUA LMUPPOBON, OYKBEH-
HOW M MHOW MApKMPOBKKW, MAEHTU(MUKALNOHHbLIX 3HAKOB, MPOCTABNEHMA
lTamnos, otéopa npo6 u obpasyos, NOAPOOHOro oNMcaHUa ToBapoB, CO-
CTaB/IeHNSA YepTeXXein, N3roTOBNEHMA MacliTabHbIX N3006paXKeHUin, (hoTo-
rpaguii, UANKCTpaLnin, NCNONb30BaHMA TOBAPOCONPOBOANTENbHOW U UHOW
AOKYMeHTauun, a Takxke MHbIMK Crocobammns.,

PeKBM3NTbl TAMOXXEHHbIX JOKYMEHTOB B BUe OTTUCKOB, NeyaTen, Wwram-
noB, NOAMUCEN, a TaKXXe MapKMPOBOYHbIE 3HAKMW, 3TUKETKU, KNenKune neH-
Tbl, TAMOXXEHHbIe CMMBOJIbl Ha3blBAKOTCA arpubytamu unm cpeacTeaMmn Ta-
MOXEHHOro obecneyeHus.

2.2.  OBLWW MOPAAOK MPUMEHEHWNA TCTK

O6wwmnin nopsaok npumeHeHna TCTK onpeaenen Mpukasom ®TC Poc-
cum ot 21.12.2010 . Ne 2509 «O6 yTBEpPXAEHUM MEepeyHs U nopagka npu-
MEHEeHNA TEXHUYECKUX CPEeACTB TAMOXEHHOr0 KOHTPONA B TaMOXXEHHbIX
opraHax Poccuiickoh ®eaepaumnm.

MpumeHeHne TCTK ocyuwecTtsngeTca 4149 YCKOPEHUA NpoBeAeHUdA Ta-
MOXEHHOr0 KOHTPONSA, NOBbILEHNA ero onTumMm3aumn n aheKTUBHOCTH
B Lenax nonyyeHns MHMopmaumMmn o ToBapax, TPAHCMOPTHbIX CPeAcTBax,
BbIABNEHWNS MNOALENIKM TaMOXEHHbIX JOKYMEHTOB N CPeACTB TaMOXXEHHO
NAEHTU(UKALNN, KOHTpPabaHAbl U NPU3HAKOB aAMUHUCTPATUBHbLIX NMPaBo-
HapyLweHWin B 061aCTN TAMOXEHHOTO fena.

K npvmMmeHeHMI0 npu NpoBeeHUN TaMOXXEHHOI0 KOHTPONA AONYCKAlOT-
ca TCTK, cooTBeTcTBYHOLIME TPebOBaHUSAM HOPMATUBHOW U 3KcMNnyaTa-
LMOHHOW [LOKYMeHTaunmn, NoSIHOCTb YKOMMJ/IEKTOBAHHbIE, B TOM 4YuUC/e
N aKcnayaTtayMoHHOW AOKYMEHTaUNen, 3apermcTpupoBaHHble (YUTEHHbIe)
NN OCBNAETENbCTBOBAHHbLIE (CEePTUPULNPOBAHHbLIE) B COOTBETCTBUU C 3a-
KOHOoJaTeNnbCTBOM Poccuiickoin degepaumu.

Mpu npumeHeHun TCTK gomkHbl cobnogateca TpeboBaHMA 3aKOHO4a-
TenbcTBa Poccuinckon ®eaepaynm no oxpaHe n 6e30nacHoOCTN Tpyaa.
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BesonacHocTb TCTK gomkHa 6biTb NOATBEPXAEHA CAHUTAPHO-3NUAe-
MUONOTMYECKUMWN 3aKNHOYEHUAMU B COOTBETCTBUM C 3aKOHOLATE/IbCTBOM
Poccuinickon degepaunm.

TCTK npuMeHAKTCA B MeCTaX HaxoXAeHWA TaMOXEHHbIX OpraHoB BO
Bpemsi paboTbl 3TUX OPraHoB, a TaKXXe B 30HaX TaMOXXEHHOro KOHTPONA, CO3-
[laBaeMbIX B COOTBETCTBUU C TpeboBaHMAMU CT. 97 TK TC, 1 B UHbIX MecTax,
HaxoX[eHne B KOTOPbIX AO/HKHOCTHbLIX INL, TAMOXEHHbIX OpraHoB CBA3aHO
C UCNONTHEHNEM UMK CNYXEOHbIX 0693aHHOCTEN.

MpumeHeHne TCTK ocyllecTBnAeTcqa B COOTBETCTBUWN C 3KcnyaTayn-
OHHOI AOKYMEHTaLNEN.

TCTK MOryT ncnonb30BaTbCs B C/lyyae NPUMEHEHUSA CNefyowmnx gopm
TaMOXXEHHOTro KOHTpoNd, npuBefeHHbIX B CT. 110 TK TC:

* TMpoBepKa LJOKYMEHTOB U CBeleHWUM;

* YCTHbI/ onpoc;

* TaMOXeHHOe Hab/eHME;

* TaMOXEHHbI OCMOTP;

e TaMOXXEHHbI AOCMOTP;

* MpoBepKa MapKNMPOBKM TOBAPOB CNeymnanbHbIMMU MapKaMu, Hanmuusa

Ha HUX NAEHTU(UKALNOHHbIX 3HAKOB;

* TaMOXEHHbI1 OCMOTP MOMELLEHNI N TEPPUTOPUIA;

* TaMOXXeHHaa nNpoBepka.

TCTK MOryT ucnosib3oBaTbCs NPu TaMOXXEHHOM KOHTPOJE:

* /06bLIX TOBAPOB (B COOTBETCTBMU C TEXHNYECKNUMMWN XapaKTepPUCTUKaA-

mMun TCTK), nepemeLyaeMblX Yepe3 TAMOXEHHYIO rpaHuLy TaMOoXXeH-
HOro COK3a, B TOM YKC/e PYYHOM Knaam 1 conpoBoXaaemoro 6ara-
Xa naccaXxunpos N TPaHCNOPTHLIX CAYXKalluX, HeCONpoBOXKAaeMoro
Garaxka naccaxmpos, cpefHerabapuTHbIX rPy30BbIX (TOBAPHbIX) yna-
KOBOK, KpYynHOrabapuTHbIX rpy30BbIX YNaKOBOK;

* BCEX BUA0B TPaHCMOPTHbIX CPeACTs;

* MeXAyHapoAHbIX NOYTOBbLIX OTMNPAaB/IEHUN;

* TaMOXXEHHbIX JOKYMEHTOB Ha TOBapbl U TPAHCNOPTHbLIE CPELCTBa,

* CpeAcTB uaeHTU@UKaumm (cneumanbHbIX MapoK, UAeHTUQUKayn-

OHHbIX 3HAKOB), Ha/N0XEHHbIX Ha JOKYMEHTbI, TOBapbl Y TPAHCMNOPT-
Hble CpeAcTBa U UHbIE MeCTa.

2.3. KJITACCNDPUKALNA TCTK

Knaccudukaumsa o6beKTOB McCNefoBaHUS SBASETCS OCHOBOI N06ONA
Hayku. Mpouecc knaccuukaumy No3BoNseT cCUCTeMaTU3NPOBaTb U yno-
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pA40YMBATL 3TU 0OBEKTHI, T. €. Bbl4eNATL (TPYNMNMPOBATb) MHOXECTBO 06b-
eKToB, o06sajallWmx OANMHAKOBbIMM MNpPU3HaKaMu, WX YMNopsaaoyvMBaTb
00beKTbl B COOTBETCTBUMN C KAKUM-NTMO0 MPUHLMNOM (Ha3HaAYeHUeM) unu
3HayeHMeM Mpu3HakoB. lMpusHakaMu Knaccuukaumm ABNAKOTCA CBOW-
cTBa 00beKTa, NO3BOMAKOLLME YCTAHOBUTL CXOACTBO UM pa3finyme oTAeNb-
HbIX €ro 3K3eMMsapoB.

B cootBetcTBuM ¢ MNpukasom ®TC Poccum o1 21.12.2010 r. Ne 2509 npu-
HATa cnegytowasa knaccnpukauna TCTK no pyHKUMOHANBHOMY Ha3Hauye-
HUIO:

e [0CMOTPOBas PEHTreHoTeNneBU3NOHHasA TexHuka (4PT);

* (pnoopocKonuyeckaa 4OCMOTPOBAA TEXHUKA;

* VHCMEKUMOHHO-A0CMOTpPOBble Komnnekcbl (U OK);

* CpeAcTBa MOUCKa,

* CpefcTBa HAHECEHWUA N CYUTbIBAHWUA CneymnanbHbIX METOK;

e [OCMOTPOBbIA MHCTPYMEHT;

* TexXHW4YecKue cpeacTsa NOAMNOBEPXHOCTHONO 30HAMPOBAHUS;

* TexHu4yeckune cpeacrtea ngeHtuukaumm (TCU);

* XMMWUYecKue cpefctea nageHtugpukaumn (XCW);

e TexXHWYeckue cpeacTBa LO3HaHWA U LOKYMEHTUPOBaHWUA MO Aenam
0 KOHTpabaHpe;

* TexXHUYecKue CpefCTBa KOHTPONSA HOCUTeNen ayamo- u BUAeonHMop-
mMauunu;

* CWUCTEMbl BU3yasibHOr0 HabNOAeHNS;

e ONTMYECKWe YCTPOKCTBa U NpubopbI;

e npubopbl B3BELWINBAHMNA (BECHI);

* TeXHMYecKune CpefcTBa TAMOXXEHHOI0 KOHTPONA AeNALMNXCA U pajuo-
aKTMBHbIX MaTepunasnos, a Takxe pag Apyrnx TEXHUYECKMUX CPpeacTs.

TCTK BKkntoyaloT B cebsa pasninyHble BUAbl NpubOpPOB, anmnapaTypsl,
060opyaoBaHUA, NUHCTPYMEHTOB M NMPUCNOCOGNEHUIA, NPUHAANEXKHOCTEN ©
mMaTepunanos, a TakKe pasHOOo6pasHble KOMMOHEHTbl M KOMMAEKCbl. OHU
npeacTaB/eHbl HabopaMun OTAeNbHbIX NPUOOPOB, YCTPONCTB, UHCTPYMEH-
TOB 1 npucnocobneHunin (HanpumMmep, Habopbl TEXHUYECKNX CPeAcTB NOUC-
Ka 1 JOoCMOTpa, KOMMNAEKTbl 415 OnepaTUBHOM ANATHOCTUKM TaMOXEHHbIX
AOKYMEHTOB M Ap.), NpegHasHauYeHHbIX A1 BbIMOMHEHNA 0CO00 CMOXHbIX
onepaTUBHO-TEXHUYECKNX AecTBUiA (Hanpumep, NAK).

[ONna HEKOTOPbIX M3 HUX CYLLECTBYHOT CBOM NMPUHLUMMNBLI Knaccupukaymnm

(no cyuwHoCTH 1 OYHKLMOHNPOBAHMNIO, Ha3HAUYEHMNIO, KOHCTPYKLUK, YCNO-
BUSIM paboThl U T. A.). Tak, METaNI0MCKaTeNIX NO Ha3HAYEHUNI0 U KOHCTPYK-
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UMW [enaTca Ha cTalMOHapHble U py4yHble. ocnefHne, B CBOKO o4epeflb,
NenaTca Ha MeTannouckaTenu, paboTtatolne No NPUHLMNY GYHKLUOHNPO-
BaHWA Ha «MpueM—epeady», «Ha GUeHUAX», UMMYbCHbIE U Ap.

KOHTpOﬂbH bl€ BOMPOCHI

1 KakoBa cuctemMa onepaTmBHbIX 3aa4 TaMOXEHHOI0 KOHTPONA?
2. HazoBute ob6wmin nopagok npumeHeHnss TCTK B COOTBETCTBUM C HOPMa-
TMBHOI 6a3oit ®TC Poccum.

3. Mpueeante knaccuukaymo TCTK, npunHsatyro dTC Poccuwn.
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METOAbl N TEXHNYECKWE CPEACTBA
NMPOBEPKW NMOAJTMHHOCTW
AJOKYMEHTOB, JEHE)XHbIX SHAKOB
N ATPNBYTOB TAMOXXEHHOIO
OBECIEYHEHUA

Pa3BuTME MEXAYHAPOAHbIX 3KOHOMUYECKMX OTHOLIEHWUI BeeT 3a CO6OiA
yBeNMYEHNE JOKYMEHTO060POTA U MepeMellleHns JEeHEXHbIX CPeACTB Ye-
pe3 TaMOXXKeHHY0 rpaHuly. CooTBeTCTBEHHO BO3pacTaeT PoJib TEXHNUYECKMX
CPeACTB TaMOXXEHHOr0 KOHTPOAs B MpoLeaype NPOBEPKW MOANMHHOCTY
NOKYMEHTOB, IEHEXHbIX CPEACTB 1 aTPUBYTOB TAMOXXEHHOI0 06ecneyeHus.

3.1. TIPOBEPKA JOKYMEHTOB —OAHA
N3 POPM TAMOXXEHHOI'O KOHTPOJIA

CornacHo n. 1, 2 ct. 111 «[MpoBepKa AOKYMEHTOB 1 cBeaeHnit» TK TC,
«TaMOXXeHHble OpraHbl NMPOBEPAIOT LOKYMEHTbI U CBEAEHUSA, NPeaCTaB/IeH-
Hble MPU COBEPLUEHNN TaMOXXEHHbIX Onepauuin, C LeNbl YyCTaHOB/EHUA
[AOCTOBEPHOCTM CBeAEeHU, NOATMHHOCTU JOKYMEHTOB U (A1) NpaBUb-
HOCTU UX 3aN0NHEHNSA U (U1N) ODOPMIEHNUA».

MpoBepKa LOCTOBEPHOCTN CBefeHWW, NpeAcTaBfieHHbIX TaMOXEHHbIM
opraHam Mpu COBEPLUEHUM TaMOXEHHbIX Ofepauuii, OCyLLeCcTBASeTCA Ny-
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TeM MX COMOCTaBMeHUs C MH(opMaLMeid, NONYYEHHOW M3 APYTrUX UCTOY-
HWUKOB, aHanu3a CBefeHUN TAMOXXEHHOW CTaTUCTUKKU, 06pabOTKM cBefe-
HWUIA C UICNOMb30BaHMEM UHOPMALLMOHHBIX TEXHONOM WA, a TaKXe ApYruMu
cnoco6amu, He 3anpeLleHHbIMWU TaMOXXEHHbIM 3aKOHOAaTeNbCTBOM Tamo-
)KEHHOTO0 COto3a.

3.1.1. Buabl JOKYMEHTOB

MpoBepKa NOAJMHHOCTM AOKYMEHTOB, NPeLbABNEHHbIX ANA TaMOXEH-
HbIX Lenei, npegnonaraeT NpoBefeHNEe IKCNPECC-UCCNeL0BaAHMA Ha Npej-
MeT BbISiIBeHUS ()aKTOB M3MEHEHWUIA MepBOHAYa/ibHOr0 COAepXXaHUsA Wu
BUAA JOKYMEHTOB.

K TakuM [OKYMeHTam OTHOCATCS: TaMOXEHHble feKapauunu; paspeLlm-
Te/lbHble [OKYMeHTbl MUHUCTepPCTB, LleHTpanbHoro 6aHka Poccuu n pas-
JINYHBIX FOCYAApCTBEHHbIX MHCNEKUWUIA (Hanpumep, paspelleHns Ha BBO3
WM BbIBO3 OPYXMUA, KY/NbTYPHbIX LLEHHOCTeR, cepTugmnkar 6e30nacHoOCTM
M T. MN.); CONPOBOANTENbHbIE JOKYMEHTbI HA OTAENIbHO CNefyoWwmni barax;
AOKYMEHTbI Ha MOKYMNKY aBTOMOOUNER; yupeauTenbHble LJOKYMeHTbI; 4Or0-
BOpa M KOHTPaKTbl; 6aHKOBCKME JOKYMEHTbI; JOBEPEHHOCTN Ha TAMOXXEH-
HOe Oo(hopmM/ieHMe TPY30B U Apyrue, pasHble No ¢opmam, WTamnam, nog-
MUCAM W NevyaTaM, JOKYMEHTHI.

3.1.2. TlocnepoBaTe/iIbHOCTb MPOBEPKUN AOKYMEHTOB

MocnefoBaTeNbHOCTb MPOBEPKM LOKYMEHTOB BbIMNMAAUT Cneayrowmm 06-
pasom:

1) ycTaHOB/IEHUE NOAIMHHOCTN BnaHKa,

2) NpoBepKa NpPaBu/IbHOCTU 3aMOIHEHMS;

3) ycTaHOBNEHME NMOAYMNCTOK;

4) yCcTaHOB/IeHMe BbITPaBINBaHUS;

5) ycTaHOBNEHMEe AONUCOK U UCMPAB/IEHUIA;

6) ycTaHOBNeHMe (pakTa 3aMeHbl (DOTOKaPTOUKN;

7) ycTaHOBNeHNe haKTa 3aMeHbl IMCTOB;

8) ycTaHOBNeHMe NoaaeNnkKu OTTUCKOB nevaTei U WTaMnos.

[MepBOHa4YanbHO MpPOBepPKa NMPOBOAUTCHA MYTEM BU3ya/bHOIT0 OCMOTpa
AOKYMEHTOB. B cnydyae nofo3peHUin Ha nopfenky nposBoamtca ux 6onee
TWaTeNbHbIA aHann3 C UCMOMb30BaHUEM TEXHUYECKUX CPeacTB, UMEID-
WMXCA B TaMOXXEHHOM opraHe. B Heo6Xo4WMbIX Cnyyasax [LOKYMEHTb
MOryT nepefaBaTbCA Ha IKCMEPTU3Y C OPOPMIEHMEM COOTBETCTBYHOLLEIO
noCcTaHOBJ/IEHUA.
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3.2. NMOANE/IKA IOKYMEHTOB
3.2.1. Bupbl nofaenok

[ OKYMEHTbI MOFYT NOAAeNbIBATLCA YACTUYHO MU NOMHOCTHIO.

YacTnyHas nogaenka — 3TO He3aKOHHOE BHECEHWe B PEKBU3UTLI MOA-
NWHHOTO 6/1aHKa JOKYMeHTa M3MEHEHWUI U AONOMHEHWUN, 3aMeHa KaKoW-
nnbo ero yactu. Takme M3MEeHeHUs BHOCATCA MyTEM MOAYMUCTKU, XUMM-
YeCKOro TpaBNeHWs TeKCTa, AOMUCKN OTAENbHbIX OYKB UMN C/OB, 3aMeHbI
(hOTOKApPTOYKM, NNCTOB B AOKYMEHTax, NOAAENKN MNOANNCEN, OTTUCKOB Ne-
yaTel M WTaMnoB.

MonHas nogaenka —3aTo U3roTOBAEHUE NN NOAGOP BCEX COCTABHbIX Ya-
CTel AoOKymeHTa: 6ymarun, 6naHka, pyKOnMCHOro TekcTa, yA0CTOBEPUTENb-
HbIX CpeAcTB (nognucu, neyatu, WTammnbl) NO4 NOANUHHbLIA 06pasew nnm
N3roToBMEHNE AOKYMEHTA MPON3BO/IbLHOW (HOPMbI.

3.2.2. Cnocobbl noaaenku

N3MeHeHNS B NOANUHHbBIA AOKYMEHT (4acTUYHas nogaenka) BHOCATCA
nyTem:

e MOAUYUCTKMN;

e XMMWUYECKOrO TPaB/IEHNS TEKCTA;

e [ONWCKW, loNeYyaTKn, UCNpPaBNeHNs TeKCTa,;

e 3aMeHbl YacTeil JoKyMeHTa ((DOTOKAPTOUKW, NNCTOB B MHOrOCTpa-
HUYHbIX OKYMEHTax);

* MOALENKN NoAMUCen, OTTUCKOB MeyaTenl 1 LWTamMmnos.

[NoguyncTKa

Y[aneHve TeKCTa UIn ero 4acTu NyTem CTUpPaHUsA pe3nHKOM, TpaB/eHus,
cockabnmBaHus ne3suem OPUTBbI, HOXA, CKanbMens WAM UHbIM OCTPbIM
npegmetom (puc. 1).

Puc. 1. MNpu yBenuyeHun undpbl «3» 3aMeTHO
HapyLUeHNe NINHNIA 3alWUTHON CETKN NOAYMNCTKOM
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B pe3ynbTaTe NOAYMCTKM HapyLlaeTcst LEeNOCTHOCTb MOBEPXHOCTHOrO
cnos 6ymarm — BMAHa NPUMNOAHATOCTb BO/IOKOH, HabnoaaemMas npu Koco
HanpaB/ieHHOM OCBELLEHWUM W NPU OCMOTPE «Ha MPOCBET».

Ecnn Ha AOKYMeHTe eCTb IMHWK 3alUTHOW CeTKWU, TUMorpagmnyeckoi
NIMHOBKMW, TO OHW YHNUTOXAK TCS BMECTe C BEPXHUM CNOeM Bymaru v L Tpu-
XaMy MepBOHa4YanbHOro TeKcTa.

STN NPU3HAKK NIETKO BbIABASAKTCA C MOMOLLbI NYNbl AW MUKPOCKONA,
MNpu HabNOAEHUN Ha NPOCBET WM MPU KOCO NajarolLleM OCBELLEHUN,

TpaBsneHue

Mpwn TpaBneHUM nepBoHa4vanbHbIn TEKCT UM €ro 4acTb YAaNnAnTCAa Xu-
MWYECKMM NyTeMm 3a cHeT 06ecLBeYnBaHNA KpacUTeNa XMMUYECKUMU peak-
TUBaMW — KUCNOTaMU, LWeovYaMn Uam OKUCIUTENAMN.

Mpwn TpaBneHWKM, Kak NpaBuno, N3MeHsAeTCAa CTPYKTypa bymarn. Mog
AeCTBMEM TpaBsALLMX BewecTB ByMara CTaHOBUTCS XPYNKOW, TOMKOM, N3-
NULLHE LWEepoXoBaToi, Ha ee NOBEPXHOCTM 06pasytoTCs MeNKNE TPELLMHKM,
N3MEHAETCA LBET yyacTKa 6ymarm — oHa XXenTeeT unu npuobpetaeT 6ypblIit
LiBET.

flonncka

[lonncka —3To U3MeHeHNe NepBOHaYalbHOI0 coAepXaHUs AOKYMEH-
Ta NyTeM BHECEHMWS B TEKCT HOBbIX 3aMuncer Uan OTAeNbHbIX HOBbIX OYKB,
Undgp, CNOB U X COYETAHNIA U OTAENbHbIX LWTPUXOB MUCbMEHHbIX 3Ha-
KOB, MCKaXKaloWwmnx CMbICN U 3HAYeHUe paHee HanMCaHHOro AOKYMEHTa
(puc. 2).

Jlonncka 06bIYHO NPOM3BOAUTCA Ha CBOOOAHBIX OT TeKCTa yyacTKax fo-
KyMeHTa NPy MUCMonb30BaHUN BU3YanbHO 6/113K0 NOA0BGPaHHbIX NO LBETY
martepuasnoB 1 CpeAcTB NUCbMa.

K npu3Hakam LONWCKWN OTHOCATCA:

* pas3sinyna B UBETE N OTTEHKE nepBOHaqaanon N HOBO 3anucen;
* pas3nnyunga B pasMelleEHNN OTAENbHbIX 3anuncei B TEKCTE;

e CXAaTWEe WU YBeNMYeHME NPOMeXyTKa Mexay OyKBaMu, CnoBamu,
CTPOKaMU;

* HeomnpaegaHHblE COKpaLLEHNA.

Puc. 2. MNMpumep gonucku
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OCHOBHbIE BWbI NOAAENKI NOANUCEI

Moafenky nognuceli MOXXHO CrpynnupoBaTh NO CNeAYOLWMM KaTeropusm:

* MpejBapuTenbHOE CPUCOBbIBaHME MOANUCY KapaHAawom c nocre-
aytoulet 06BOAKON NacTom, TYLWbO UK YepHunamu (puc. 3);

e KOMMpPOBaHMWe MOAMNCK Yepe3 KONMMPOBa/bHYO Bymary;

* nepeHeceHMe KpacuTens Ha nojaeNbHbli JOKYMEHT C MOMOLLbIO Be-
LL,eCTBa C MOBbILIEHHON KOMMPOBANbHON CNOCOOGHOCTHIO;

* (hOTOMEXaHUYECKUI N 3NeKTpOorpanyeckuii.

Puc. 3. BbiiBNneHne npeaBaputenbHoii
KapaHZallHON NPOpPUCOBKN B OTpaXeHHOM UK-n3nydeHun

3aMeHa IMCcToB

|_|pI/I3HaKaMI/I 3aMeHbl TNCTOB ABNAKOTCA pasinyng B HymMmepaunnm cTpa-
HUL, BCTEMEHN NX 3arpAaA3HEHNA, B pasMepax /MMCTOB, UX LLBETE, COPTE 6yma-
', pasmMepe n 4HeTKoOCTU Lupmcha, HaMume NUWHUX CrMboB NN MPOKO/10B
OT CKPENOK, CNeaoB nepegjenkn Hymepaunn ctpaHmny nytem gonmncbiBaHUA
nnn ncnpasneHna HoMmepa.

3.3. ClOCOBbI SALLLINTBI JOKYMEHTOB.
SAWWNTA AEHE>XHbIX 3HAKOB

Buabl 3awmTbl nogpasfenaroTca criefyrowmm o6pa3om: TeXHONOrun4e-
CKue, nonurpagunyeckne, GPuUsNKo-xmummnyeckume.

OAHMM M3 BaXHbIX 3alWMTHbLIX METOLO0B AB/MAETCA NPMMEHEeHNe crneymn-
anbHON 6ymaru, npyv aTOM UCNOMNb3YKTCA TEXHONOrMYECKMe NpueMbl, KOTO-
pble TPYAHO BOCMPOM3BOAMMbI B KYCTapHbIX YC/OBUAX.
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Monurpadnyeckne npuembl 3aKnoyaeTca B CO3aHNN pUCYHKa Ha byMa-
re pasHoo6pas3HbIMX MeTOAaMW nevaTu, 3alWUTOl OT NOAAENKU ABNSETCS
CMIOXXHOCTb TOYHOTO BOCMPOW3BEAEHUS 3TUX METO/IO0B.

®U3NKO-XMUYecKast 3aliMTa OCHOBaHA Ha MCMNO/b30BaHWWU B COCTaBax
MaTepnanoB JOKYMEHTOB A06aBOK XUMUYECKMX BELLECTB, HalMune KoTo-
PbIX MOXET 6bITb ONpPeAeneHo crelnanbHbIMU METOAAMN.

3.3.1. bywmara

ﬂ'eHe)KHble 3HaKWN nevyatarT Ha BbICOKOKAYeCTBEHHOIA I'IpO‘-IHOﬁ 6y|v|are,
cneynanbHO ﬂpe,qHa3HaLIeHHOVI Ang nedyatun 06aHKHOT.

BoasaHble 3HaKu

O6bIYHO GyMara [JeHeXHbIX 3HAaKOB COAEPXWUT BOASHOW 3HAK — BUANMOE
Ha MpOoCBeT YepenoBaHue 60see TEMHbIX U 60/ee CBET/bIX Y4aCTKOB. XO0po-
LLIO BUAUMBIA Ha MPOCBET, OH 063aTe/IbHO A0/MKEH UMETb CNErkKa pasmblTble,
HeuyeTKMEe KOHTYpbl. TO CBA3aHO C TEM, YTO TO/LMHA ByMarn n3meHseTcs
nnaBHO. Pa3nnyatoT NoKanbHbIA BOASAHOW 3HAK — PUCYHOK, PacrosioXeH-
HbI/ B OoNpeaenieHHOM MecTe 6aHKHOTbI (06bIYHO Ha KYNOHHOM Mone), U 06-
WWA BOAAHOW 3HAK — HEMNPEPbIBHO MOBTOPSAOLUMIACA PUCYHOK, pacnono-
YXEHHbI MO BCEMY MOS0 KYMOPbI.

BoasiHble 3HAKM MOTryT Mony4vaTbCA HEMOCPeACTBEHHO MpU OTAMBE OY-
Maru 3a cyet penbeda OT/IMBHON CETKMW, NPUAAIOLLEr0 pPasHYl TOMLWUHY
yyacTkaM 6ymarun. IHorga BoAsiHble 3HaKN NOyYatoT NyTEM HaNpPeCcCOBKM
PUCYHKA Ha YB/TAXXHEHHYIO Gymary unm nytem nogrnevyaTtku n3obpaxeHums
crneynanbHbIMK cocTaBaMn. 3HaKW MOTryT OblTb O4HOTOHOBbLIMU, ABYXTO-
HOBbIMU U MHOTOTOHOBbLIMU (puc. 4).

3allNTHbIE BONOKHA

B 6ymary 6aHKHOT B npouecce oT/MBa A06aBNAKOT 3allMTHbIE BOMOKHA
pa3/INYyHbIX LBETOB. BO/IOKHA XaOTUYHO PacnofioXXeHbl Ha 6ymare U Haxo-
AATCA KaK B TOJLLE, TAK U Ha NOBepXHOCTH bymaru (puc. Bl, B2).

NHorpa takxke Ha ctagum oTamBa B bymary 6aHKHOT MOTYT BBOAUTHCA
LUBETHbIE BK/IKOYEHUSA, BbINONHEHHbIE U3 MONIMMEPHON MMIEHKW, B opme
KPY>XKOB WU/IN MHOTOYTO/IbHUKOB — TaK Ha3blBaeMble KOH(ETTH.

Bymara feHeXHbIX 3HAaKOB He COLepXMWT OMTUYeCcKOro oTOenvBatend u
NMO3TOMY B Y/ibTpaoneToBoM cBeTe (A/IMHA BOSIHbI 366 HM) BbIrA4NUT TEM-
HOW. Bymara ke o6Wero HasHa4YeHna 6yaeT NIOMUHECLMPOBATb ro/lyobIM UK
APKO-ronybbim cBeToM. OfIHAKO CNeayeT 3aMeTUTb, YTO C/N lEHEXHbIN 6uneT
nonas BpacTBOp CTUPasIbHOro NOPoLLKa (Hanpumep, Npu Cny4vanHoOM CTUPKE),
TO 6ymara afcopbupyeT NopoLloK U ByaeT NIIOMUHECLLMPOBaTh B Y cBeTe.
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Puc. 4. O6pasubl BOAAHbIX 3HAKOB

3alwMTHaa HUTb

Mpwn n3rotoBfieHMK Bymarn B Hee MOXET ObiTb BBefleHa HblpAtoLLas 3a-
WNTHasA HUTb, NpeAcTaBnatoL,as cobo MeTanIM3MPOBaHHYIO NIacTUKO-
BYO Nonocky (puc. B3, B4).

3.3.2. Bwupabl neyaTtu

OAnH 13 3pheKTMBHbIX NyTel 3alnTbl —NnonnMrpauryeckas 3alunTa.

OHa ocyullecTBNAETCA MYTEM MCNOMb30BaHUS 3aTPYAHSAOLWMX KONUPO-
BaHMe 0Co6bIX CNOCO6OB neyvaTu, PUCYHKOB NeYaTHbIX GOPM, MPUMEHEH NS
cneumnanbHbIX Kpacok.

Ana neyataHns 6n1aHKOB M GaHKHOT MCMNOMb3YKT CNOCOObLI BbICOKOA,
NNOCKON, rNy6oKoi, TpaapeTHO, OP/IOBCKON, MPUCOBO MeyvaTu.

BblcoKkast neyaTb

®opMbl BbICOKOW MevyaT YCTPOEHbl TaKuM 06pa3oM, 4To penbedHble
nevyaTatoLMe 371eMeHTbl PacrnonoXeHbl B O4HOW MAOCKOCTU U BbIlE, YEM
npo6enbHble 3M1eMEHTLI. MpK NeyaTn NUCT Bymarn NpKMMatoT K neya-
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Talowen popme, N Haxo4AWaACs Ha nevaraloLWmnx afeMeHTax Kpacka Bbl-
[aBNNBaETCS K Kpasm 3fieMeHTOB. Cxema npolecca BbICOKOW nevaTn npu-
BefleHa Ha puc. 5—.

Mpwn aTom crnocob6e nevaTy Mo Kpasam MosiyvyaemblX M306paKeHnin obpa-
3yeTCA XapaKTepHbIN «6OPTMK» U3 KPaCcKW 1 co3faeTca HebonbLas aedop-
mauma éymarw.

Kpacguiasa noBepxHOCTb

MeyaTHas popma B paspese

Puc. 5. NMeuvatHasa dpopma "NC  ~Muet bymarn .
npvXxmnmaeTca K popme, NOKPbITON Kpackow

IMEHHO TakKuM 06pa3oM BbIMOMIHEHbI N306PaXXeHUSI CEPUI N HOMEPOB
Kyntop Ha 60NbLWLNHCTBE BaNOT MUPA, B TOM YMC/IE U HA POCCUNCKNX pYyo6-
nax (puc. 8). dparmMeHT OTTUCKA BbICOKOW MevaTn cM. Ha puc. B5.

Puc. 8. bykBbl cepuiiHoro Homepa kyntopbl 100 py6neii
obpasuya 1997 r. BbiNycKa, BbIMO/IHEHHbIE CNOCOO0M BbICOKOW MevyaTu
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Ha puc. 8 xopolwo 3aMeTHbI CneApl AaBneHUs Ha Gymare M KpPacoYHbIi
«BOPTUK» MO KpasiM CMMBO/IOB — XapaKTepHble NPM3HaKKN BbICOKOW neyatu.

ny6okas meTannorpadckas neyaTb

®opmbl rNy60KON neyaTn YyCTPOeHbl MPOTUBOMOJOXHLIM 06pa3om no
CpaBHEHUIO C (hOpMamMKn BbICOKOW MeyaTn. NeMeHTbl U306paxKeHnin yriy-
6/11eHbl B eyaTHoM hopme. Mpu nevaTn Kpacka U3 gopm npuannaet K byma-
re 1 NPy BbICbIXaHWN 06pa3yeT BbICTyMatoLNIA HaZ NOBEPXHOCTbIO Kpacou-
HbI/ C/OW AOCTATOYHO 60NbLUOW TONWMHBI, KOTOPbIA NErko no4yBCTBOBATh
Ha oLynb.

Cxema npouecca rny6okou nevat npmsegeHa Ha puc. 9—I11.

Puc. 9. MNMeuvatHas Puc. 10. bBymara npmxumaetcs
hopma ansa rny6bokoii neyatu K neyaTHoi dpopme, 3amnosIHEHHON KpacKoi

Puc. 11. Ha 6ymary nepeHocuTca nsobpaxeHue

C noMoLL b0 MeTannorpagcKoit neyaTn 4OCTUraeTcs BbiCOKas TOYHOCTb
M YeTKOCTb BOCMPOM3BEAEHUS pUCyHKa (puc. B6).

Camble Mefnbyaliline 31eMeHTbl N306paXKeHMNIi Ha Kymnopax BbIMOMHEHbI
MMEHHO AlaHHbIM CNOCO6OM.
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OdbceTHasa (nNnockas neyaTb)

B dopmax othceTHON neyaTn neyatarolme n npobesibHble 3/1EMEHTHI
pacnonoXeHbl B 04HON niockoctu (puc. B7). Mpouecc neyatn ¢ Takux
(hopM OCHOBaH Ha M3bupaTe/NibHOM CMavynMBaHWN NPOOGESIbHbLIX 3/1EMEHTOB
BOZOW, a neyaTarLnX —>XXNPHOIN KPacKOW.

N3rotoBsieHUe neyaTHOM POPMbl CBOAUTCA K MONYYEHUIO Ha MOBEPXHO-
CTV POPMHOro mMartepuana ycTomumBbIX rmapohobHbIX (HE CMaynBaroLLLMX-
CA BOAOW) M rnapodunibHbIX (CMavymMBatoLLMXCs BOAOW) NEHOK.

Hanbosnblee pacnpocTpaHeHWe NoayyYnam MOHOMeTaNIMyeckne n 6u-
MeTasinyeckme nevaTHole hopMbl. B KauecTBe (DOPMHOM OCHOBbI UCMO/b-
3YKOTCA NNACTUHbI U3 aNIOMUHUA UK CTaNN.

Ha moHOMeTannmyeckux gpopMmax 0OCHOBOW 471 nevaTalounx 3/leMeHTOB
CNy>aT He3KCMOHMPOBaHHbIE YYaCTKM KOMWPOBANbLHOrO CNnof, Ans Mnpo-
6enbHbIX — afiloMUHKUEBasa niaacTuHa. lNpouecc popMmumposaHna bumeTan-
NNYeCKOol nevyaTHOM hopmbl 60ONEE CMOXKEH.

Mpn neyatn Kpacka ¢ popMbl CHayana nepeHoCUTCA Ha NPOMeXYTOUYHOe
3N1aCTUYHOE Pe3MHOBOE MOJIOTHO, & C Hero Ha bymary. Kpacka fioXXntca Ha
OTTUCK TOHKUM POBHbIM C/N0EM, CKBO3b KOTOPbI/ XOPOLIO NPOCMAaTpMBaeT-
CA CTPYKTypa bymarn. HanoMHWM, 4TO UMEHHO TaKMM CNocoboM nevararoT
XXYpPHanbl, OyKNeTbl, KasieHaapu, KHUTK.

OpnoBckas neyaTb

fBnseTcA pasHOBUAHOCTLIO O(DCETHOWM MeyvaTn, NPy KOTOPOW B 31eMeHTax
nosyyaemMbiX M306paXKeHU NPUCYTCTBYET Nepexos OAHOro LBeTa B APYro.
[Mpwn 3TOM rpaHuua nepexoga ABMAETCA abCOMOTHO YETKO COBMELLEHHON,
OTCYTCTBYIOT MEPEKOCbl M pa3pbiBbl LWITPUXOB, HaNOXEHWe OAHOro LBeTa
Ha gpyroun (puc. B8). Crnocob HasgaH no gamunum texHuka U. M. Opno-
Ba, KOTOpPbIA B KOHLE XIX B. M306pen cnocod6 MHOrOLBETHOrNO nevyaTaHus.
CyLLHOCTb ero coctosna B OAHOBPEMEHHOM HaHECeHUW 3a OANH OTTUCK Ha
Oymary pa3fiMyHbIX TOHOB W KPacoK C 0HOI neyaTHoN opmbl. Bnepsble op-
NOBCKasA neyatb Oblfa NPUMeEHeHa MNPy U3roToBMEHUW KPeAUTHbIX 6UNeToB
HOMUHanom 25 py6nen obpasua 1894 r.

[N OpNOBCKOW MeyaTu UCMNosb3yeTca CNOXHelLwee BbICOKOTOYHOe 060-
pyaoBaHue. BocnpounssecTn ap@eKT Op/IOBCKOA nevaT 06blYHbIMWU Knac-
CMYeCKMMU cnocobamm nevat HeBO3MOXHO.

pucosasa neyaTb

MpucoBas neyaTb ABNAETCA Pa3HOBUAHOCTbIO O(pceTHOM neyatu (puc. B9).
Mpun MPMCOBOI NevaTn B 3/IeMEHTAaX N300paXKeHMIA NPUCYTCTBYET M/aBHbIN
nepexof 0fIHOro LUBeTa B Apyron. O6bIYHO aHHbIM CNOCO60OM NevaTu neva-
TalT MMNbOLINPHBbIE CETKM Ha BaHKHOTaX.
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3.3.3. PUINKO-XxMMmn4eckasa 3awmrta

MMKponepcbopau,l/m

HomuHan 6aHKHOTbI CHOPMUPOBAH MUKPOOTBEPCTUAMU, KOTOPbIE MOX-
HO 3aMeTUTb, paccMaTpuBas 6aHKHOTY Ha npocseT (puc. B10). B mecTe pac-
MOJIOXKEHNA MUKPOOTBEPCTUIA ByMara He ,o/KHA BOCNPUHUMATLCS LLepPOXo-
BaTOW Ha OLLYTMb.

C UeNblo NOBbIWEHMA 3alULEHHOCTU B KPacKW BBOAAT XUMWYECKUe
WHAMKATOPbl W BELLEeCTBa, CBETALWMECA NpU 06/yYeHUU nydyamu onpeje-
NEHHOTrO0 CNeKTPasbHOro cocTasa UM U3MeHA W 1e LBeT NPy BO3L4ENCTBUM
XUMUYECKUMW BelllecTBamm, a Takxke coobuiaroline Kpacke MarHUTHbIE,
3/1eKTPONPOBOAHbIE NN UHbIE CBOWCTBA.

MarHuTHbIe Kpacku

MarHuTHylo 3alWmnTy obecneymsaroT Kpacku, cofepxkalive gpeppomar-
HUTHbIA NUrMeHT (puc. B11). Ha poccuiickmnx py6nsx —ato TeMHO-3e/1eHas
Kpacka, KOTOpOW oTrneyaTaHbl CepuitHble HOMepa.

JlloMuHecuupyrone Kpacku

JTloMuHecuupytoL e Npu 061yyYeHUn yNbTPaproneToBbiM CBETOM KPacKy
He3aMeTHbI MPX paccMaTpUBaHUN IOKYMeHTa B BUAMMOM cBeTe (puc. 12).

Puc. 12. YnbTpadmoneTtoBas lOMUHECLEHLNSA

MeTamepHble Kpacku

MpumeHsaoTcas NK-meTaMepHble Kpacku, KOrga 4acTb M306paxKeHus,
BbIFNAAALEro eAMHbIM B BAAUMOM CMeKTpe, U3MEHAETCA Npu HabNo4eHUN
B MH()pakpacHoM gmanasoHe (puc. 13).

[Conorpaduyeckas 3awmTa 6aHKHOT

Ambnema baHka Poccun BbiNONHeEHa LBETONepeMeHHOW Kpackoi. Mpwu
N3MEHEHWNMN HaK/IOHA BaHKHOTbI LBET 3MB/1EMbl MEHAETCA C Ma/IMHOBOTO Ha
30N10TUCTO-3e/eHbIN (puc. B12).
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Puc. 13. MeTamepHble Kpacku

3.3.4. OcobeHHOCTU 3aWKUTbI pybnen Poccun

C 1saHBaps 1998 r. B Poccum B o6palleHne BBeAeHbl KYMHOPbl HOBOTO 06-
pasua (1997 r.), KoTopble M HaXOAATCA B HAcTOsLLEe Bpemsi B 06palleHun.
Kyntopbl BbINOMIHEHbI TPEMSA BUAAMWU NeyaTn —meTannorpadckoin (rny6o-

Koin),

opceTHOM ¥ BbICOKOW. Kpome 0BbIYHOW OPCETHOM NnevaTn Ha Kynto-

pax npegcrtaBieHa Opao0BCKada N MpncoBad nedvaTtu.

Mpu3HaKku 3aWwnTbl pyonei

1)

2)

3)

4)

5)

BOAAHblIe 3HAKW — PacnoioXeHbl Ha KYMOHHbLIX MOMAX AeHEeXHbIX
OUNEeTOoB;

3N1eMEeHTbI, BbIMOJIHEHHbIE CEPEBPUCTON KpacKo, —LMppoBbie 060-
3HAYeHUA HOMMHANO0B BCeX BAHKHOT MMEIKOT XOPOLLO 3aMeTHbIN cepe-
OpucCTbI 6Neck;

MeTKW ANdA No[en ¢ ocnabfieHHbIM 3peHNEM — Ha JIEBOM KYMOHHOM
Mone NULEBOIN CTOPOHbLI PAcMoIOXKEHbI KPYXXKN U NOMOCHI, UMEIOLLUNE
penbey;

3/1EMEHTbI, BbIMO/IHEHHbIE KPACKOMW C MU3MEHAIOLWMMCA LUBETOM. Tak, Ha
6aHKHOTe B 500 py6neit ambnema baHka Poccum npu paccmaTpmBaHum
0aHKHOTbI MOA pa3HbIMU YramMmn MeHsAeT CBOI LiBET C XKeNTO-3e/IeHOro
Ha KpacHO-opaHXeBblil (cBeTUTCS nog Bo3genctenem VK-nyyeii). Ha
1000-py6neBoii Kyntope LBeToNnepeMeHHOW KpacKoin oTrnevataH Takxke
rep6 r. Apocnaens;

CKpbITOE M300pa)keHWe — Ha Y30pHON neHTe 6aHKHOT (Kunn-ag-
(ekT). MNMpun paccmaTpmMBaHUM B KOCO MajaroLLeM CBETe Mo OCTPbIM
Yrom (pparMeHTa OpHaMeHTaNbHOWN IeHTbI, PacnoN0XeHHOW B HUX-
Hen 4acTu NNLEBOWN CTOPOHbLI, MPOABNAETCA CKPbITOE M306paXKeHue
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B BUAe 6ykB «PP», KOTOpPble B 3aBUCUMOCTN OT OpuUeHTaunm 6aHKHO-
Tbl BUAATCSA TO TEMHbIMU, TO CBET/LIMMU;

6) penbedHOe N306paKeHne — B BEPXHEW 4acTu NNLEBOWA CTOPOHbI
6aHkHOT TekcT «BJIET BAHKA POCCUWM» nmeet penbed), BOC-
MPUHUMaeMblA Ha ouwynb (Ha 6aHKHOTe 500 pyb6sieit cBETUTCA NOA
Bo3aencTemeM NK-nyuein);

7) MUKPOY30p —KYMOHHbIE N0NA 060POTHON CTOPOHbLI GAHKHOT 3anon-
HEHbl LUBETHbIMMW NPSAMOYTrO/IbHUKaAMM, COCTOALLMMU U3 MENKUX FE0-
METPUYECKUX PUTyp;

8) 3aWwnTHad HUTbL — BMAMMAsA Ha NPOCBET Mpo3payHas MosnMepHas
Mosioca COAEPXUT TEKCT, COCTOAW NN U3 BYKB «LLBP» 1 4nCcnoBbIX HO-
MMUHaN0B 6aHKHOT B NPAMOM W MepeBePHYTOM U306paXKeHun;

9) mukpoTtekcT (puc. B13);
10) aneMeHTbl, BbINO/THEHHbIE )epPOMArHUTHOW KPacKo;

11) dparmeHTbl N306paXKeHns, ceeTaWwmMecsa nof sosgencremem MK-nsny-
yeHus,

12) (parMeHTbl M300paXKEeHUS, CBETALLMECA MOA BO3AeNCTBUEM Y P-U3ny-
yeHus (puc. B14).

3.4. TIEHATU N WUTAMIIbI

BaXXHbIMYM 3/1eMeHTaMM 3aLLUThl JOKYMEHTOB ABMSOTCA MeYaTh U LWTaM-
Mbl. OCHOBHbIe CNOCO6LI UX NOAAENKA: PUCOBaHWE, UCMONb30BAHME CaMO-
NeNbHbIX KNWLIEe, KCEPOKOMUPOBaHUE.,

3.4.1. TuNWYHbIE NPU3HAKN MOALENKN
neyaTen v WTAMNoB

TUNNMYHBIMKU NPU3HaKaMW MOAAeNKN nevyaTeld U WTaMMoB ABMAAKTCA

cnepytoLne:

1) Hanunyne cnefoB NMNOAroTOBKM M 006BOAKW pUCYHKa ne4vatu (pasrie-
HMA, NPOKO/bI OT UMPKYNA, Tpacchbl OT peicthenepa, 61eck yacTuy
rpagpura);

2) noapaBHUBAHWUA OTAENbHbIX 3/1IEMEHTOB OTTUCKA;

3) M3NWHAS NHTEHCUBHOCTb OTTEHKA KpacuTens;

4) ynpouieHHble (hOpMbl 3/IeMEHTOB OTTUCKa (repba, 6YKB TeKCTa);

5) MCKaXeHue pasMepoB OTTUCKA U OTAENIbHbIX ero 3/IEMeHTOB;

6) HECMMMETPUYHOCTb PUCYHKA OTTUCKA, pas3ninume B hopMe O0LHO-
MMEHHbIX OYKB;
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7)
8)
9

10)
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OTK/IOHEHMWE (hOPMbl MUCbMEHHbIX 3HAKOB OT MPUHSATbIX CTaHAAPTOB;
HexapaKTepHOe ANs opurvHana ceeyeHme B Y d-nyyax;

Hannume XxapakTepHbIX NPU3HAKOB, BO3HMKAIOLLUX NPU KCepPOKOoMu-
poBaHWW (UBET KpacuTens, NPepbIBUCTOCTb NNHWIA U T. A.);
HEYETKOCTb WX OTCYTCTBME OTAENbHbIX 3/IEMEHTOB PUCYHKa repba
M TeKcTa mevyaTu, MOMHAs WAEHTUYHOCTb PacnofiOXKeHUs OTTUCKa
neyaTm OTHOCMTE/NIbHO PEKBM3UTOB JIOKYMEHTA B OpUrMHane 1 B Noj-
[eNbHOM [JOKYMEHTE, Hanmumne Ha nofaenlbHOM OTTUCKE OTAE/bHbIX
3/IEMEHTOB HaAMNUCeNR, UMEBLUNXCS Ha OpUrMHane, u ap.

3.4.2. Cnocobbl 3aWMTbl NevaTen

B HacToslLLee BPEMS CYLLECTBYHOT CleAytoLMe cnocobbl 3aliuThl neya-

Ten:
1)

2)

3)

4)

5)

1

NCMONb30BaHME B NeYvaTu CNO0XHbIX MOSYTOHOBbIX PUCYHKOB UIN (O-
Torpagui;

MCMNofib30BaHMe creyunanbHOro WwpumTa, 3aTpyaHaoWero Habop ne-
yatu,

N3roTOB/MIEHNE MHOTOLBETHbIX NeYvaTer nNo (pasw-TexHonornm. bnms-
Koe pacnonoXeHune obnacteit pasHoro useta (1,5 mm) B 6e3penbed-
HON (hN3lW-neyaTy He NO3BOJMISET CO3MaTb €e KOMMI0 No TPaguLMOH-
HbIM TEXHOMOTUAM U3rOTOBNEHNA PefibePHbIX KNNLLIE;
MCNOMb30BaHME TUbOLIMPHON CETKU — C/IOXKHOTO PUCYHKa, COCTOA-
LWero u3 TOHKMX NMMHUI TonuwmnHon meHee 0,1 mMm. M3rotasnmBearoTcA
Takue rneyaTn MeToA40M N1a3epHOIN rPaBUPOBKU;

n3rotossieHne neyatn no FOCT P 51511—2001 «[leyaTtn c Bocnpoun3Bse-
AeHunem ocypapcteeHHOro Mepba P®. OCHOBHbIE MOMOXEHUA, (hopMa,
pasMepbl N TEXHUYECKNE TPeOOoBaHUSA». DTU 3NEMEHTbI 3alLUTbI AeNatoT
OTTMCK MeyaTu 4OCTaTOYHO CNOXHbIM A8 nogaenku (puc. 14).

Mcnonb3oBaHue KOHTPOJIbHbIX METOK. B kayecTBe KOHTPOJIbHbIX M€-

TOK MOTYT BbICTYyNaThb:

OTCYTCTBYHOLLME 3NEMEHThI B OYKBaX NN N306PaKEHUSAX;
nMuTauua gedekra Knuule;

UMUTaLMS cneaa oT NbIIMHKK Ha KNWLLIe neYyatu, HeNponeYyaTKu;
MMUTALMA 3aMNblBa KPacku, 6pbI3r, KNSKC;

HUTEBU/HbIN Bbipe3 M306paXKeHNs No BCEMY MO0 Neyatu;

NMPUMEHEHMNE OTAENbHbIX OYKB C FApHUTYPOIA, OT/IMUYHON OT rapHUTY-
Pbl BCEF0 TEKCTA;
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Puc. 14. MNeyvatb ¢ afiemeHTamun 3awmntbl no FOCT P 51511-2001

* MWKPOMOBOPOT, MUKPOCMELLEeHNEe, MUKpoAedopMaLmna OTAENbHbIX
OYKB WX UX 3/IEMEHTOB;
e Makpogedopmaummn pUcyHka rneyatu;
* NoAMEHa UMW py4yHasa paccTaHOBKa PacTPOBbIX TOYEK B PacTPOBbIX
3a/MBKax (pOHa nevartu.
2. MpnMeHeHWe ynbTpagmnoneToBbiX METOK.
3. KognpoBaHue nevatn wtpmux-kogom (puc. 15).

Pwuc. 15. MNMeyaTtb ¢ ABYMEPHbIM LUTPUX-KOAOM

Takaa neyatb COAEPXUT B cebe ABYMEPHbINA WTPUX-KOA cTaHfapTa Data-
Matrix, KOTOpbIin BMeLLaeT B ce6s 60nbLIoN 06bemM nHpopmaynu. LLITpux-
KOA MOXKET cofiepXXaTb MH(POPMaLMIO O CPOKe AeNCTBUSA NeyaTu, pexunme
ee NCnosib3oBaHNA, nepevyHe AOKYMEHTOB, AN KOTOPbIX OHAa MOXET Mpwu-
MeHATbCHA, PO OTBETCTBEHHOrO NnUa, MHPOpMaynto 06 M3roToBuTeNe
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(appec, Ha3BaHue pupmbl, MHH, OKIO n T 4.), Bnagensuye nevatu (6aH-
KOBCKMe pekBu3nTbl, kKogbl OKOHX, OKIMO) n 1. 4.

3.5. JJIEMEHTbI SAlLNTbI
AKUWM3HbIX MAPOK

B 3a4ayy TaMOXEHHbIX OPraHoB BXOAUT KOHTPO/b NMOAAaKLUU3HbIX TOBA-
poB. Bcr. 118 n. 1TK TC «[1poBepka MapKMpOBKM TOBapOB cneLnanbHbl-
MU MapKaMu, HaMuymna Ha HUX NAeHTU(UKaLMOHHbIX 3HAKOB» FOBOPUTCH:

«TaMOXXeHHble opraHbl NMPOBOAAT MPOBEPKY Ha/INYUA Ha TOBapax WUau
Ha MX ynakoBKe crneyuanbHblX MapoK, WAEHTUPUKALNOHHBIX 3HAKOB WU
0603Ha4YeHMn TOBAPOB MHbLIMK cnocob6amm, UCMONb3yeMbIX AN MOATBEPXK-
[AeHNA NerasibHOCTN UX BBO3a HA TAMOXXEHHYIO TEPPUTOPUIO TaMOXXEHHOI0
coto3a B cnyyaax, NpefyCMOTPEHHbIX TaMOXeHHbIM 3aKOHOAATe/IbCTBOM
TamM0oXXeHHOro cotsa n (Unm) 3aKOHOAATeNIbCTBOM rOCYAapCTB — YJIEHOB
TaMOXXEHHOro cor3a».

AKUN3HbIe Mapku (puc. 15) MetoT yKasaHue o npegenbHOM 06beMe yra-
KOBOYHOIN €MKOCTM, UCMOJIb3YeMOW A1 PO3MBa aNKOroNIbHON NPOAYKLUK
(@0 0,50, ot 0,540 151m cBbile 1), a TakXe crefyowme HaanNMCHK:

o «Kpenkue cnMpTHbIE HANUTKW» — ANS MapKUPOBKK aiKOronbHOM
NPOAYKLUWUK C coAep>XaHWeM 3TUMIOBOro cnupTta 6onee 28 % obbema
roTOBO NPOAYKUUM;

o «CnupTHble HaNMUTKU» — AN MapKUPOBKMK afikOro/ibHOW MPOAYK-
LUK C COAep>KaHMeM 3TUNOBOTIo cnupTa He 6onee 28 % ob6bemMa roto-
BOW NPOAYKLNK, 32 NCKNOYEHNEM BUHA;

* «BuHa» —p/19 MapKMpPOBKMW afIKOrONbHOW NPOAYKLMUM, NONyYaemMol
CNMPTOBbIM 6POXKEHNEM BUHOIPagHOro coka Ui Mesru n1n6o nno-
[0BbIX (ArO4HbLIX) COKOB MM Me3rn ¢ gobasneHnem nan 6es nobas-
NeHNsA 3TUNOBOIo cnupTa, NPOU3BEeAEHHOr0 U3 MULLLEBONO ChIPbS.

AKUN3Hble MapKKN M3roTaB/InBaroTCA Ha bymare 6e10ro LuBeTa ¢ BOAAHbIM
3HaKOM, NpeACcTaBAAOWMM COO0M CNOBO «AKUM3». Bymara cofepXuT 3a-
LWNTHbIE BOJIOKHA [BYX BMAO0B: KPaCHble — He CBeTALWNeCS B ynbTpapunone-
TOBOM M3/1yYEHUN, U 3e/IeHble, CBETALWMECH B Y/IbTPaPMONeTOBOM M3yye-
HUW XXENTO-3e/1eHbIM LBETOM.

JleBasi CTOpOHa aKUM3HOW MapKK 3aneyaTaHa rmbOWNPHON CETKOWN U3
TOHKUX LUBETHbIX TUHURA.

Ctatbn 325 n 327 YronosHoro Kogekca P® npegycmatpusaroT Hakasa-
HMe 3a NOXMULLEHNE UM 3a U3TOTOBJIEHME, CObIT UNKM NOALENKY MapOK akK-
LLM3HOro cbopa, cneymanbHbIX MapoK UM 3HAKOB COOTBETCTBUA.
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3.6. ATPUBYTblI TAMO>XEHHOI'O
OBECIEHEHWNA

K aTpnbyTtam TamoXXeHHOro o6ecnevyeHns NPUHATO OTHOCUTb:
* CBMWHLOBbIE M NNACTMACCOBLIE N/IOMObI;

* KNEWNKWE NeHTHI;

e CcneumnanbHble NaKeThl;

e 3aMKM pa3oBOro AeicTBMA U T. M.

ATpuOYTbl TaMOXXEHHOro 06ecneyvyeHMs HakaAblBatOTCA TaMOXXEeHHOW
cny>k601 Ha BCe BMAbl PYy30BbIX YNaKOBOK: AWMNKN, KOPOOKN, KOHTENHe-
Pbl, FPYy30Bble OTCEKN TPAHCMOPTHbLIX CPeACTB, EMKOCTU U Ap., NpoLweawmne
TAMOXEHHbIN JOCMOTP U HanpaB/eHHble 4/ MepeMeLLeHns Yepes rpaHu-
Ly, @ TaKXXe Mpu TPaH3UTHbIX NepeBO3Kax Noj TaMOXXeHHbIM KOHTPOIEM.

MocTaHOBKa aTtpubyTOB TaMOXEHHOro obecneyeHUs MMeeT CBOEN Lie-
Nbl0 NPefoTBPaTUTb BO3MOXHOCTb M3BNEYEHNS BAOXKEHWI M3 3aliMLLEH-
HbIX MeCT 6€e3 NOBPEXAEHUA 3TUX aTPUOYTOB.

O BO3MOXXHOCTU NPUMEHEHUS TAMOXXEHHBIMW OpraHamu TakKux CpPefcTB
ropoputca B cT. 390 «geHTUunKaLms ToBapoB 1 TPaHCMOPTHbLIX CPeACTB,
nomeweHnin n gpyrux mect» TK TC:

«1. ToBapbl, HaxoAALWMECA MNOL TaAMOXEHHbIM KOHTPOMEM, TPaHCNOPT-
Hble CpeAcTBa, MOMELLEHNSA, EMKOCTM N Apyrue MecTa, rae HaxoAaTcs Uau
MOTYT HaxX0o4MUTbCA TOBapbl, Nognexawine TaMOXXeHHOMY KOHTPO/IIO, MOTyT
NOAEHTU(HONLUPOBATLCA TAMOXEHHBIMW OpraHamu.

NoeHTUdrKauma Npon3BogMTCS NYTEM HaIOXKEHUSA NIOM6, nevaten, Ha-
HeceHuns UMGPOBON, OYKBEHHOW N MHOW MapKUPOBKWN, MAEHTU(MUKALLMOH-
HbIX 3HAKOB, NPOCTaB/eHUA WTaMMNoB, 0T6opa Npob 1 06pa3yo., NOLPOOHO-
ro onucaHMa TOBapoB, COCTAB/IEHNSA YepTeXeun, N3roToBAEHMUA MacLUTabHbIX
n3obpaxeHni, otorpaduin, nNNKCTPaLUnii, NCNOMb30BaHMA TOBAPOCOMNpPO-
BOAWUTE/NIbHON N MHOM LOKYMEHTaUUK, a TakXKe MHbIMMK crocobamu.

2. MopAfoOK NpUMEHEHNSA N Tpe60BaHMA K U3rOTOB/IEHUIO CPeACTB UAEH-
TU(UKauMmn yctaHaB/INBatOTCA 3aKOHOAATeNIbCTBOM FOCYyAapCcTB — 4Y/IeHOB
TaMOoXXeHHOro coto3sa.

3. B KayecTBe CpefcTB UAEHTUPUKALUN ANA TAMOXEHHbIX Lenerh mMo-
ryT Nnpu3HaBaTbCA NAOMObI, NeyYaT WU UHble CPeACcTBa MAeHTUMMKaumn,
NPUMEHEHHbIE TaMOXXEHHbIMU OpraHamMmm MHOCTPaHHbIX rocyaapcTs, a Tak-
e OTNpaBUTENAMU TOBAPOB UK MepeBO34YNKaMMU.

4. CpefcTBa UAEHTU(MUKALNUN MOTYT U3MEHATLCA, YAANATLCA UNN YHU-
4YTOXATbCS TOJILKO TAMOXEHHbIMW OpraHamy WAM C UX paspelleHuns, 3a
MCKNOYEHNEM C/lyYaeB, €CIN CYLLECTBYET peasibHasd yrposa YHUYTOXEHNS,
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6e3B03BpaTHON yTpaThl NN CYLLECTBEHHOW NOPYN TOBAPOB. TaMOXEHHOMY
OpraHy He3ameanMTeNbHO coobuiaeTcs 06 UBMEHEHUN, YAANEHUN NN YHN-
YTOXEHUWN CPeACTB MAEHTUUKALUM U NPeAcTaBNAKTCS [J0Ka3aTenbCTBa
CYLLEeCTBOBaHNA YKa3aHHON yrposbl.

O6 U3MeHeHNW, yaaneHnn, YHUUTOXEHUN UK O 3aMEHE CPeACTB UeH-
TU(UKaLUN TaMOXXEHHbIM OpraHoOM COCTaBNAETCS aKT Mo opMe, yCTaHaB-
nueaemoi peweHnem Komuccmm TamMOXEHHOr0 CO3a.

Hanbonee pacnpocTpaHeHHbIM BUAOM HaNOXeHUs aTpUOYyTOB TaMOXKEH-
HOro obecneyeHns SBNsSeTCS N1OMOMPOBaHNE 1 oneYvaTbiBaHWe. PaHee ans
3TUX Lenei NCNonb30BannNCh CBUHL0BbIE NOMObI NGO NpocTaBnsnach ne-
YyaTb Ha NNACTUNMH, CNnelumnanbHbie MAaCTUKKN NN CYpPryu.

TpaAnuMOHHbIE CNOCOObLI OnevaTbiBaHMA 1 NIOMOUPOBAHUS UMEKOT CY-
LLeCTBEHHbIE HEAOCTATKMN:

e HapyLleHHY NJoM6Y UM OTTUCK BCErAa MOXHO BOCCTAHOBUTb, MC-
Mo/ib3ys TOT XKe NoOM6GUPaTOP AN Ty XKe Nnevathb;

e OTTWUCK MAOMOGUpATOpa WAM nevyaTy He BCErja YeToK U pasinuum,
a Nno Mepe M3HOCa UHCTPYMEHTA 3TOT HeJOCTaTOK YCYry6nseTcs;

e CBWHEL, NPUMEHAEMbIN Ans nnom6, BpeaeH ANS YenoBeKka U OKpy-
Xarowien cpegpbl;

* NANacTUAMH, CYpryd Uam macTuka 3abuBaroT rneyatb, OTTUCKMK fer-
KO MOoBpeXpJatTca npu cfyvyakHOM COMPUKOCHOBEHUU C TBEPAbIM
npeamMeToM;

* MJIOMOGUPOBOYHASA NPOBOIOKA MOXET ObITb pa3pesaHa B6/1M3U OLHO-
ro U3 OTBEPCTUI NAOMOBLI, a NoMba CHATa; NPM NOBTOPHOM HaBge-
LWBaHUM 06pe3aHHbIN KOHEL, MPOBOJIOKW BBOAUTCS B pacLUMpPEHHOE
BXOJHOE OTBEPCTUE U 32XKMMAETCA; YTOObl KOHeL, BBOAMMOWK NPOBO-
NOKW Nyylle fepxasncs B KaHane naoM6bl, ero HEMHOIo U3rnbaoT;

e COpBaHHas niom6a MOXeT 6biTb HaBelleHa BHOBb MyTeM MPOCTOro
CKPY4YMBaHMSA KOHLLOB NPOBOMOKK. Mpu 3TOM CKpyTKa NoMeLlaeTcs
B TPYAHO/4OCTYMHOM A8 TllaTe/IbHOro 0CMOTpa MecCTe.

3.6.1. CoBpeMeHHble NIOMONPOBOYHbIE CpeAcTBa

CoBpeMeHHble CpeficTBa NpeAcTaBNAOT cO60i YCTPONCTBO 0HOPA30-
BOFO MCMOMb30BaHWS C 3anuparLumMm MexaHW3MOM, NpefHa3HauyeHHoe
ONS UHAMKALUN HEeCAHKLIMOHMPOBAHHOTO A0CTYMa K OXPaHSeMOMY 06b-
ekTy. [10CTYNn K 06bEKTY BO3MOXEH TOMIbKO NYTEM pa3pyLUeHUs 3anupato-
Lero MexaHu3ma.

KOHCTPYKL MM OIHOPA30BbIX NJIOMG 1 3aMKOB pPa3oBOro AeiNCTBMS OUYEHb
PasHOO6pasHbl U UMEKT JO0CTaTOYHO MHOTO MOAUGUKALWIA, HO OHU Bbl-
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MONHEHbl Ha OCHOBOMONAratLLemM NPUHLNNE — HEPa3beMHOCTU COeflNHe-
HWUS UX COCTaBHbIX YacTell Nocne NoCTaHOBKM.
Bce N10OM6MPOBOYHbIE CPEACTBA ENATCA Ha HECKOBLKO rpynn:

* WHAWKATOPHbIE (KOHTPONbHbIE);
e CWNOBbIE;

* HaKNeukwu,

* MakKeThl.

3.6.2. VHpMKaTOpHbIE MNI0OMOBbI

MpegHasHavyeHbl 419 0NA1OMOUPOBaHUA CKNaACKUX MOMELLEeHWA, aBTo-
MaluWH, KOHTeiHepoB U T. 4. (puc. 16).

Mpon3BoaATCA U3 NONIMMEPHbLIX MaTepManoB U MeTannoB, ycTaHaB/INBa-
t0TCA 6e3 NpUMeHeHns cneymanbHbIX MHCTPYMEHTOB, CHUMAKTCA TakKXe
BPYUYHYIO UM CPe3aroTCAd HOXHMULAMM NN KyCayKaMU.

Puc. 16. HaukaTopHble NIOMObI

3.6.3. CwuoBble NNOMOMPOBOYHbIE yCTpoicTBa (NJ10MObI)

OTHOCATCA K rpynne OXpaHHbIX CPeACTB OAHOKPATHOro NMpPUMeHeHUsd
C paspyLatouwmm ycunmem ao 2000 Kr 1 ABASKOTCA YHUBEPCa/ibHbIM YCTPO-
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CTBOM [ANsi HafeXHOro 6/10KMPOBaHWSA [Bepeii rPy30BblX TPAHCMOPTHbIX
CPeAcTB. M3roTaBnMBalOTCAa M3 CTaslbHOrO TPOCa WM 3aKaNeHHOro CTallb-
HOro CTepXHsA. Takas niomba He MOXET ObiTb CHATA 6e3 crneumanbHOro
MHCTPYMeHTa. YCTaHaB/MBAKOTCA CU/I0BblE M/IOMOUPOBOYHbIE YCTPOCTBA
MPEVMYLLECTBEHHO BPYUHYIHO.

3.6.4. ONeKTPOHHbIE 3aMNOPHO-NTIOMOUPOBOYHbBIE
yCTponcTBa

MepcneKTUBHbLIMY ABNAKOTCA 3N1EKTPOHHbIE 3aMOPHO-MN0MOUPOBOYHbIE
ycTpoiictBa (93MY). Mo cpaBHEHUIO C 06bIYHOW MIOMOOIM 3N1EKTPOHHOE
3anopHO-NOM6MPOBOYHOE YCTPONCTBO MMeeT pAfd MPeuMyLLecTs, B TOM
ynucne XpaHeHue B NaMATU NAOMObI pa3fIMYHON MHopMaLUN:

* COMPOBOAUTENLHOW MHOPMALUN O COAEPXKMMOM 3aKPbITOro 06b-

eKTa;

e [aTbl M BpEMeHU (haKTa NepBOHa4YaNIbHOI0 3annpaHuna u Bcex nocne-

AYHOLWMNX OTKPbIBAHUI W 3anuUpaHuii;
e [aTbl U BPEMEHU (haKTa HeCaHKLMOHMUPOBAHHOIO OTNMUPAHNSA U MO-
MbITOK B3/10Ma.

O[HO U3 OTEYECTBEHHbIX YCTPOMCTB AaHHOro Tuna — «Ex» — ob6ecne-
4ymBaeT KOHTPO/b AOCTYNa MO YHUKaNbHbIM UM POBbIM Kntoyam (puc. 17).
Mpn 3anupaHun nnomba reHepupyet 128-6MTHbIA K04 6e30MacHOCTH,
COXpaHsAeMmblil Ha KapTe namATn pugepa. OTKpPbITUE NIOMObI MOXET ObIThb

Puc. 17. 9nekTpoHHOe 3anopHO-NI0MOGUPOBOYHOE YCTPOMCTBO «EXX»
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OCYLLLECTB/IEHO TO/IbKO MPU HaUYUUN ULEHTUYHOTO KntoYa. Mpu KOHTpone
TPAHCMOPTHbIX NepPeBO30K AN OTKPbITUSA NIOMObI HE06X0AMMO nepepaTtb
K/MOY B MYHKT HazHavyeHMs No Nto6oMy KaHany CBA3MW.

Mnom6bl «EXX» MOryT gnutenbHO paboTaTb B pexXmme KOHTpons 6onee
2,5 net. MpenMyLwecTBOM ABNAETCA BO3MOXXHOCTb AOCTYNa K XpaHALLen-
cs B npubope nHopmMaumm no paguokaHany, 4to No3BonNseT peasn3oBaTb
0eCKOHTaKTHYI0 paboTy ¢ N1IOMOOM 1 OCYLLEeCTBUTb Clefytow e eCTBUA:

* TMO/y4EHUNE BCEW CNY>KEOHON MHopMaLUK N3 NaMATN 3NEKTPOHHOIA
Nnaomobl;

e 0TOOpaXKeHMEe COCTOAHMSA 3/IEMEHTOB NUTaHUA 3NEKTPOHHOM NIOMObI;

e 06MeH cny>ebHO MHopMaLMen N nepefada XXypHana COCTOAHMA
M NPOTOKO/a KOHTPOAA NNOMObI B KOMNbIOTEP;

e BbIBOA XXYpHana COCTOSSHUSA W NPOTOKO/a KOHTPONSA 3NEKTPOHHOIA
NAOM6bI Ha YCTPOWCTBO NeyvaTu.

B komnnekce peann3oBaHa BO3MOXHOCTb KOHTPONA KPUTUYHBIX Napa-
MeTpOB, NPU 3TOM NPOU3BOAUTCA 3aMNCb B NaMATb 3/IEKTPOHHOW MIOMObI.
Hannune TemnepaTypHOro gatymka no3BosseT 3ayMKCUPOBaTb NOMbITKM
3aMOpPO31Tb UN HarpeTb MNAoMOYy. KOHTPO/Ib HaMNpsXXeHna nutaHusa 6ata-
pen No3BoNseT 3aMKCMpoBaThb MNONbITKN GLICTPOro paspsaga barapew.

3.6.5. Haknenknu

Hakneinkn npumeHsaOTCS AN oneyaTbiBaHWUA ABepeit, NOKOB, Cendos,
LWKagoB, CUCTEMHbIX 6/10KOB, KOMMbLIOTEPOB, KOPOBOK, MeHanoB, NakeToB
N 1. 4. OHW He TPebyKT cneynanbHbIX NPUCNOCOONEHMIA ANA OneYaTblBa-
HUA. HaknenBaroTCA Ha NOBEPXHOCTb 06BLEKTOB B TEX XXe MecTax, rae 06biy-
HO yCcTaHaBnMBaKOT npucnocobsieHne 418 onevaTbiBaHUSA. B 3aBUCMMOCTH
OT Ha3HaYyeHWs HaKMeNKW N3roTaBamMBalOTCA pasIMYHON (HOPMbI, pa3MepoB
N uBeTa, MMeKT pa3Hoo6pa3Hble CBOMCTBA, a TaKXXe MOryT ObiTb C KNEEBbIM
cnoem, npefHasHayYeHHbIM 415 pa3nMyHbIX MOBEPXHOCTEN (puc. 18).

MpK NONbITKE OTKNENUTb HaK/MeNKy OT NOBEPXHOCTN NPOMUCXOAAT BU3Y-
aNnbHO 3aMeTHble HeobpaTuMble M3MeHeHUS. Hanprumep, OHU Nerko paspbl-
BalOTCHA UK paccanBaroTca U NPOSABASETCS Haanucb «BCKpbITO», M3MEHS-
0T LBET UM OCTaBNAKOT Clefbl Ha MOBEPXHOCTM.

3.6.6. [lakeTbl

MakeTbl MPUMEHSOTCA ANS MEPEecbiIKM KOPPEeCnoHAEHU NN, XPaHEHUS
NEHer, NOKYMEHTOB U MeNIKUX NpeaMeToB. M3roTaBnnBaloTcs U3 npo3pau-
HbIX WA HeNpo3payYHblX MaTepuanos. Kneesoli cnoii knanaHa umeeT npu-
MepPHO Te XKe CBOMCTBA, YTO U Y HAKNEEK, T. €. NPY NOMbITKE PACKNEUTb KOH-
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Puc. 18. Hakneiiku

BEpPT, B TOM YuC/ie U NPU NOMOLLN pacTBOPUTENIen NN Nof BO3LEeNCTBUEM
MOBbILEHHOW TeMnepaTypbl, NPOUCXOAAT 3aMeTHble HeobpaTuMble U3Me-
HEeHWs ero BMUAa, UBeTa, NPOABNATCA HaANUCU «BCKPbITO®.

MakeT «CeKkblopnak» NpUMeHsAeTCca ANA NepechblIKN KOPPeCcnoHAeHUMN,
XpaHeHWa [eHer, JOKYMEHTOB M MefIKuX npesmetoB. PaspaboTtaH cneum-
aNbHO A1 UCMOJIb30BaHUA TAMOXEHHbLIMM OpraHamMu 1 M3roTaBNMBaeTCA
M3 MPOYHON MONNITUNEHOBOW NPO3PAYHOM MAM CBETOHENMPOHMLLAEMOM
NAeHKN TonwmnHon ot 80 4o 120 MKM.

KOHCTPYKTMBHO NMakeT COCTOUT U3 CaMOro nakeTta u crnewmnanbHOro 3a-
WAUTHOro KnanaHa (puc. 19).

3.7. TEXHWNYECKWE CPEACTBA NPOBEPKW/
NOATMHHOCTUN AOKYMEHTOB

3.7.1. Jlynbl

ABNSAOTCA NPOCTENLIUM M OAHUM M3 CaMbIX PAcrpOCTPaHEHHbIX BUOB
OMTMYECKMX NPUBOPOB, MPUMEHSEMbIX ANS YBE/NNUYEHUS U Gonee AeTalb-
HOro PacCMOTPEHMUS CNabo Pa3NMUUMbIX TNa3om parMeHTOB JOKYMEHTOB
N aTpmobyTOB TaMOXEHHOro obecnedyeHus. Jlyna npefactaBnseT co6ol
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cobupartefibHYH0 NUH3Y (UNKU CUCTEMY JIUH3) C HEBONbLIUM YBeIMYEHUEM
(mo 10 kpaT) 1 PoKyCHbIM paccTossHneM B npeaenax 40—70 MM, 3aKNHOYEH-

HYI0 B cneumanscHyto onpasy (puc. 20).

Puc. 20. Nlynbl

B npn6opbl «Peryna» BCTPOEHblI MCTOYHUKN U3NYyUYeHUs, NO3BONAIOLLNE
HabnaaTb NpeaMeT B Napanfie/ibHbIX 1 KOCbIX My4YyKax cBeTa Npu OCBeLLe-

HUW BUAWMBIM W YIbTPANONETOBLIM CBETOM (puc. 21).

3.7.2. MwuKpockon

Mukpockon npeacTtaBniseT cobol KOMOUHALMIO ABYX ONTUYECKUX CU-
cTeM (M3 OHOM MU HECKONbKUX NUH3) — 00bEKTMBA N OKYyNsipa. Y4acTokK
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Puc. 21. Mpubopbl KOMNakTHble «Peryna» mogenn 1010-1018

AOKYMeHTa nomeuiaeTcd B6m3n okyca 06beKTMBA, CO34al0LLEr0 YBEU-
YeHHOe nepeBepHYTOe N30bpaXkeHne, KOTOPOe 1 pacCMaTpMBaeTCA C NOMO-
b0 OKYNsipa.

MWUKpOCKONbI Jal0T yBe/IMYeHe B eCATKN U COTHU pa3. Ecnu gns Boc-
npou3BeeHNss OTTUCKOB neyaTel 1 LWTamMMoB MCNOMb30BaNCS CTPYMHbIN
NPUHTEP, TO NPU CUNLHOM YBENUYEHUN MOXHO YBWUAETb 3€PHUCTOCTb U
PasMbITOCTb KpaeB NIMHMIA. Tpn UBETHOW neyaTn NpU AOCTaTOYHO 60/b-
LLUOM YBE/IMYEHUN MOXHO YBUAETb YaCTULbI YePHW/T pa3HOro LBeTa.

Mwukpockon MBC-10 (puc. 22) faeT 3HaunTe/IbHOE YBe/IMYeHNe, NO3BONSAET
co3faBaTb pa3/inyHble BUAbI MOACBETKN, B TOM YMC/E N KOCO MajaroLLero ceeTa,
NO3BOJISIET NPOBOAMTL (POoTOrpadmpoBaHue (Tabn. 1).

Puc. 22. Mukpockon MBC-10
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Tab6nuua 1. TexHUYecKuUe
XapakTepuctnkm mmkpockona MBC-10

XapaKTepucTmka 3HauyeHune
YBennyeHune ¢ HacafkKon 2x, Kkpat 9,2-201,6
YBenmyeHume ¢ 06bekTBoM F = 190 MM, Kpat 2,2-50
YBenuyeHue ¢ 06bekTnBoM F = 90 mm, KpaT 4,6-100,8
Mone 3peHns ¢ 06bLeKTMBOM F = 90 MM, MM 39-2,4
Mone 3peHUst ¢ HacagKoh 2x, Mm 19,6-1,2
Mone 3peHns ¢ 06bekTBOM F = 190 MM, MM 78-4.8
"abapuTHbIe pa3mepbl, MM 265 x 160 x475
Macca, Kr 8

[LONONHNTENIbHYIO MH(OPMaLNIO AAeT Ucc/efoBaHNe JOKYMEHTOB B pas-
NIMYHbIX AMana3oHax gvH BOJH.

Bugmmas o6nactb cnektpa, B KOTOPOW BUAUT YeNOBEK, 3aHUMaeT Auna-
nasoH ot 370 go 770 HM.

K nH(hpakpacHOMY OTHOCAT M3/yYeHWe BAManasoHe A/1MH BOJIH OT 740 HM
n 6onee, a K ynbTpagMoNeToBOMY — U3/lyYeHMe C LIMHAMU BOJIH KOpoue
370 HMm.

NccnepoBaHne NOKYMEHTOB UM aTpMOYTOB TaMOXEHHOro obecneyeHus
B HEBUAMMBbIX r/1a30M Nyyax ABJIAETCA AOCTATOYHO 3PPEKTUBHBLIM Cpes-
CTBOM NPOBEPKU WX MOAMMHHOCTU W LIeNOCTHOCTU, TaK KaK OMTUYECKue
CBOICTBaA BELLECTB B 3TUX JiydaxX (KOIPMMUUMEHTbI paccemBaHuns, oTpaxe-
HUA U NPONYCKaHUsA) OTANYaKTCSA OT UX CBOMCTB B BUAMMOM CBETE.

3.7.3. TMpnbopbl Ha OCHOBE Y P-N3NYyUYeHUS

MpumeHeHne npuboOpoB Ha OCHOBE YNbTPapMONETOBOro M3Ny4veHUA
OCHOBAHO Ha (YM3NYECKOM fIBIEHUWN, KOTOPOE Ha3blBalT SIIOMUHECLEH-
unen. JIOMUHECLLEHLMA — 3TO CNOCOOHOCTb BelLecTB CBETUTHLCA B BUAM-
MOM /11 Ye/NI0BEYECKOrOo rnasajuanasoHe onTUYECKOro n3nyyeHunsa npu Bos-
[AEeCTBUN BHELUHEr0 MCTOYHMKA aHeprun. Ans nccnefoBaHns 4OKYyMeHTOB
C IOMUHECLEHTHbIMN MeTKaMW NMPUMEHSAIOT pPasiMyHble TUMbl NPU6G0POB,
MMeKoLLLMe B CBOEM COCTaBe Y/bTpaoneToBbIA U3nyyarteb.

HoBgeliwasa paspaboTka komnaHun «BUIANC» — YnbTpamar-Co o6e-
crneynBaeT MaKCUMYM JOCTOBEPHOCTWN U NPOU3BOAUTENLHOCTM MPY NMPOCTO-
Te npoBepku (puc. 23). B npnbope peannsoBaHbl OPUTrMHaNbHble TEXHO/O-
ruv Busyanusaumm VIP (BugeokoHTponb 6ymarun) n VIN K (BMAEOKOHTPO/Ib
crneumanbHOM Kpackun). 3To AaeT BO3MOXHOCTb ONpeaensitb NOAAMHHOCTb
6aHKHOT M JOKYMEHTOB KakK Mo XapakKTepHbIM Mpu3HakaM neyvyaTtHbIX Kpa-
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COK, BK/IK0Uas Kpacku tuna «green ink» (crneyanemMeHT «M»), TaK 1 M0 0CO-
ObIM cBOCTBaM 6aHKHOTHON 6ymarn. OAuH U3 NPUMepoB 3 HEKTUBHOCTH
Ha3BaHHbIX TEXHO/IOT NI —/erkoe 1 O6bICTPOe BbISABNIEHWE «CYNeprnoaae/oK»
ponnapos CLUA.

Hapsgy ¢ Busyanusayuein CKpbITbIX 3/1EMEHTOB 3aLLMTbl NPUOGOP MOXET
KOHTPO/NUPOBATbL U BUAMMbBIE 3alLUTHbLIE NMPU3HAKK. [na 3TOro MmeeTcs
Mol Haa Y®-nogcsetka (12 BT, giMHa BOMHbI 365 HM), MPOCBETHbIN CTO-
NNK, BblHOCHasA nyna 10X ¢ NoACBETKOMN.

MopgynbHad apxutektypa YnbTpamara-C6 no3BofiseT co3faTb MOAW-
(hmkaumn, B Hanbonblen Mepe OoTBevatoL e NOTPeOHOCTAM 3aKa3uMKoB,
obecneumBas npu 3TOM BCe BWUAbl KOHTPONA, npeAnucbiBaeMble BaHKOM
Poccun.

Puc. 23. Mpunbop Ynbtpamar-C63

[N NpoCcTaHOBKM METOK, KOTOPble He BU/HO B 06bIYHOM CBETE, HO MOX-
HO YBMAETb NpPW BO3AeACTBMM Y D-nyyeil, NPOMbILINEHHOCTb BbIMyCKaeT
crneunanbHble Habopbl cpeacTs: «Mapka-M», «JTloMUHOTpad».

[ns HaHeceHUs MeTOK MOTyT NMPUMeHSTbCA (PaioMacTepbl, WTaMMbl, KK-
CTOYKM. HeKoTopble HAabopbl MMEKT GaN/IOHYMKN AN a3P030/bHOT0 Ha-
HeCEeHWUs BELLECTBA Ha 3allULLAaeMble 3MIEMEHTbI, CPEACTBA ANA CMbIBaAHUS
MEeTOK.

3.7.4. Tlpubopbl Ha ocHoBe NK-n3nyueHunsd

B KauecTBe MCTOUHMKOB WMIK-U3nyUyeHNs UCMONb3YOTCA Namnbl HakKa-
NUBaHUS C BOMb(PAMOBOW HUTbLIO HaKaNMBaHWA, ra3opaspsiHble namMmsbl,
crneumnanbHble CBETOAMOAbI U Na3epbl.



MeTofbl 1 TeXHUYECKME CPpeaCTBa NPOBEPKN NOANMHHOCTY JOKYMEHTOB... 51

Puc. 24. CneumnasnbHble nHdpakpacHble ocsetutenn «fosop-MKM» un «[o3op-NKB»

MHppakpacHble ocseTutenn «Josop» (puc. 24) npegHasHayeHbl Ans
BM3YaNlbHOI0 KOHTPO/SA HaNM4YnA aHTUCTOKCOBOM NIOMUHECLEHLMN METOK
crieymanbHbIX Kpacutenei (npusHak «M»). 3Tta NIOMUHECLEHLMNSA NPOUC-
XOAMT NPU NOrNOWEeHUN He OAHOTO KBaHTa U3TYUYEHUS, KaK Npu IIOMUHeC-
LeHUnn BynbTpaduoneTe, a 04HOBPEMEHHO ABYX KBAHTOB MH(PpaKpacHOro
N3NyyeHuns.

KOHTpO/Ib NpoBOAUTCA NYTEM MNPSAMOro Habnt 4eHNs 06/1y4aemMoro nons
C yBeNnmyeHmem macwtaba n3obpaxeHns 10x.

KOHCTPYKTMBHO npeactaBnsetr coboin matpuuy WK-msnyvarouwmx cee-
TOANOLOB, 06/1yHaOWMX KOHTPONIMPYEMYHO 30HY Ha Moje AOKYMEHTa, U Bbl-
XO[HYO Nyny, 3aK/NYeHHble B CBETO3ALLMTHbIA KOPNYC A9 NpeAoXpaHeHns
30Hbl HabNOAEHNA OT BHELWHUX 3aCBETOK, M aKKYMYNATOPHbIA 610K NuTa-
HUA.

NK-nyun oTpaxkaroTCca U NOrNnowarTCsa B UHbIX KOMYECTBEHHbIX COOT-
HOLIEHUNAX, YeM Nly4n BUAMMOI 06nacTu. Tak, Kpacku Ha OCHOBE aHWUUHO-
BbIX KpacuTenen npospayHsl gns MK-ny4dein, B 0TIMUME OT KpaCOK Ha OCHO-
Be rpauta u MeTasn/ionopoLIKOB

NccnegoBaHna B npoxofawmx MK-nyyax no3BoNsOT 0O6HapyXXmBaTb
TEKCTbI, 3a/IMTble MNO3Hee KpacuTenem Unn 3akneeHHble 6Gymaroii.

3.7.5. TeneBU3NOHHbIE CUCTEMBI

OnTuyeckne CUCTEMbI BCe Yalle AONOMHAKT TeNIeBU3NOHHbIMY Kamepa-
MU, YTO NO3BOJIAET pacLMpPUTL 06/1aCTb MPUMEHEHMSA, MPOBECTM 06CNe0Ba-
HWe B pa3/InYHbIX AnanasoHax AvH BOJH, 3aperncTpmpoBaTb M306paxeHme
AOKYMeHTa 1 06paboTartb €ro BCTPOEHHbIMM MPOrpaMMHbIMUK CPeaCcTBaMMU.
Hwuxe npnBefeHO HECKOLKO 06pa3LL0B TaKoro 060opyAoBaHus.

CneuwnanbHas BUMAEOTEXHONOINS peannsoBaHa B Buae npubopa, noxo-
YKEero Ha MPUBbIYHY KOMMbIOTEPHYIO Mbilb (puc. 25).
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TexHnyeckne XapaKTepnucTunKn

OanHHaguatb GUKCUPOBAHHbBIX ANIMH BOJIH NOACBETKU: OT YO (375 HM)
80 MK (940 Hm).

JleBasi KHOMKa MbllWK: nccnegoBaHne 6aHKHOTHI (11 UKCUPOBaHHbIX
ANVH BONH nofcBeTkun): Y® (375 HM), cduroneTtoBbid (430 HM), rony6oin
(470 HM), rony60-3eneHblin (502 HM), 3eneHblin (525 HM), XKeNnTo-3e/eHbIN
(570 HMm), xenTblin (595 HM), opaHXXeBbI (620 HM), KpacHbIi (660 HM), MK
(880 HM), MK (940 Hm).

MpaBasd KHOMKa MbIWKX: UccnefoBaHne 6aHKHOTbI: CUHUIA guanasoH
(470 HM), cuHe-3eneHblin gnana3oH (502 HM), NK-gruana3oH (880 Hm).

Puc. 25. YnbTpamar A37 — BUAEOMbIWb

KomnnekT TeNneBM3NOHHOTo MuKpockona «Tenemuk-1» (puc. 26) npeg-
HasHayeH Ana yrny6neHHOro uccnefoBaHns MUKPOParMeHTOB KOHTPO-
NNPYEMbIX OOBHEKTOB B U3/IyYEHUU BUAMMOTO AmanasoHa C NMPUMEHeHMU-
eM cTepeocKonmyeckoro mumkpockona MBC-10, wTaTHbIX OCBETUTENEN
MUKPOCKONa, KO/NbLEBOro BO/IOKOHHOr0 OCBETUTENS U TeNeBU3MOHHOTIO
KaHana HabnwogeHnsa (UuBeTHasd Tefnekamepa U LBETHOW manorabapuTHbINA
XK-MmoHuTOp).

Ewe ogHUM NpnbOpPOM, UCNONb3YEMbIM B TAMOXXEHHbIX OpraHax Ans uc-
CNnefloBaHMA OOKYMEHTOB, ABMAETCA Te/ieBU3MOHHAA CNeKTpasbHaa cucTe-
ma TCC-3M (puc. B16):

OcobeHHocTaMu cuctembol TCC-3M gaBngtoTCa:

. y,ﬂ|06CTBO npoeefeHNAa aKCnpecc-aHann3a JOKYMEHTOB,

e KOppeKuus BuaeocurHana ans ahMeKTUBHOIO0 BbISBNEHUS NOMM-
HecLMUpYOLWMX CNefoB Ha IOKYMeHTax B BUAUMOWK n MK-o6nactsax
CMeKTpa;
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Puc. 26. Ha 6aze MBC-10 noctpoeH
KOMMNAEKT TeNeBU3NOHHOTO MUKpocKona «TeneMnk-1»

e BO3MOXHOCTb U3MepPeHUst NUHEHbIX U YTNOBbIX pa3MepoB nevaTei,
LITAMMOB M NPOYMX (PParMeHTOB MPX MOMOLLN CbEMHbIX NpeaMeT-
HbIX CTEKO/1 C MEPHbLIMU CETKaAMMU.

JTa cucTtema paboTaeT B AnanasoHe AnanH BonH 365—I1000 HM, T. e. ynbTpa-
(hronetoBom, BUAMMOM U MH(paKpacHOM. OLHOBPEMEHHO MOXXHO HabH0-
fatb none 32 x 42 MM, pasMep KOHTPOIMPYEMOTo floKyMmeHTa 210 X 297 mm.

3.7.6. [eTeKTopbl BalOThbI

Mpnbopbl 4N NPOBEPKU AOKYMEHTOB MOTYT NMPUMEHATHCA U A1 Npo-
BEPKW MOLMMHHOCTU Ba/tOThl M aKUU3HbIX MapoK, O4HAKO OHU He OYeHb
YAO0OHbI Ans 3TuX Leneid. Mo3aToMy BbIMyCKalTCA cneymnanbHble Npuéopsl,
OPUEHTUPOBAaHHbIE Ha NPOBeAEeHNEe BbICTPOro KOHTPONSA GAHKHOT N aKL 13-
HbIX MapoK.

OcobeHHOCTM NPUOBOPOB A1 KOHTPOAA NOAAMHHOCTM BastOTbl COCTOAT
B TOM, YTO OHW 3anporpaMmMmnpoBaHbl Ha ONpejeneHne HaiMyns 3aUTHbIX
NPU3HaKoB B O4HOI UX HECKONIbKNX BMUAAX BaftOTbl. TO MO3BOJIAET aBTO-
MaTU3NpPOBaTh U YCKOPUTb MPOLLECC KOHTPONA.

Mo NpuHUMNY LeACTBUSA LEeTEKTOPbl MOXHO NOAPa3AennTb Ha [iBe rpyn-
Nbl. B nepByto rpynny BXOAAT cneynanu3npoBaHHbIe NofyaBToMaTUYeCcKue
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(c pyyHoOW nocneaoBaTeibHOM 3anpaBKoin 6aHKHOT, NPOU3BOAUTENNbHOCTLIO
npuUMepHO oAHa 6aHKHOTA B CeKYHAY), KaK Ha puc. 27,

ABTOMaTWMyeckne (paboTaloT cpady € Naykoil 6aHKHOT) AeTEKTOPbI, Npea-
Ha3Ha4yeHHble 4719 NPOBEPKU O4HOro BMAa BantoThl (puc. 28—29), B OCHOB-
HoMm gonnapoB CLLUA — CashScan, SuperScan (CashScan, CLUA), DBC-3,
DBC-70 (JCM, AnoHusa). NcknoyeHne coctaBnset getektop UniScan,
KOTOPbIA OCYLLECTBNAET NPOBePKY 21 BMAa BaJIOT, B TOM YKC/ie U POCCUNA-
CKNX pyonei.

Puc. 27. MynbTnBantioTHbIA nonyaBToMaTudeckunii getektop PRO BK-120A

K npenmyuiectsam Takmx npnmbopoB OTHOCATCA: ObICTPOAENCTBKNE, NO-
3BOSIAKOLLEE MPUMEHATb MX NPW NpejBapuUTe/ibHON NpoBepKe 60/bLIOro
obbema AeHer, npocToTa B paboTe, He Tpebytowlas OT N0b30BATE/NA CMELM-
aNbHbIX 3HAHUI 0 cnocobax 3aWmnTbl 6AHKHOT, HanMumMe JONONHUTENbHbIX
(YHKLMIA: oCyLlecTBNeHMe NOACYETA KOIMYeCTBa M 06LLEe CyMMbl NpoBe-
PEHHbIX 6AHKHOT.

3aWwnTHble MK-MeTKWN ABNAOTCA OAHMM U3 OCHOBHbIX METO/O0B 3aliUThI
6aHKHOT 60/IbLUMHCTBA COBPEMEHHbBIX Ba/lOT. B aBTOMaTU4YeCKNX LeTeKTO-
pax ycTaHaB/MBalOTCA [AATUMKW, NMPOBePAOLLME OTpaXkaTe/IbHYt Crnocoo6-
HOCTb bymarn K K-nsny4yenuio.

ECAn MHTEHCMBHOCTb OTPaXXEHHOro OT 6aHKHOTLI CBeTa MeHblUe yCTa-
HOB/IEHHOT 0 MOpPOra, 3Ha4nT, yyacTku ¢ MK-3aWwmnToin Ha Hel OTCYTCTBYIOT.

B kKoHLe 1999 . Ha BOOpYXXeHMe TaMOXEHHbIX OpraHoB CcTa/n NocTynaTb
Komnnekcbl «PEFYJIA» HeCKONbKMX MOoAUMDUKaLWiA, npefHasHayeHHble
ONA NCCnefoBaHNsA LOKYMEHTOB, AEHEXHbIX 3HAKOB W 3alLULLEHHBIX Bymar
npu TamMOXEeHHOM O(OPMIEHUN N B MPOLLECCEe MPOBELEHUA KPUMUHAMN-
CTUYECKOMW 3KCNEepPTU3bI.

CemeiictBo «PEIYJIA» cofepXuUT psag npubopos, pasimyatoLlimxcs pas-
MepaMn 1 PYHKLMOHaIbHbIMU BO3MOXHOCTAMU. Tak, Hanbonee CoOBepLUEH-
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Puc. 28. Glory GFR-220/GFR-220 MC Puc. 29. leTeKkTop BasiOThl
CYETUMKN BAHKHOT/MWUHU-COPTUPOBLLUKN YnbTpamar 25 MIKM-A

Has MOAeNb MOXeT nofkntyarsca K NMOBM, uTo N03BOAET NCMNO/b30BaTb
nporpaMmmHoe obecriedeHne M KOMMNbIOTEPHbIE 6a3bl AaHHbIX A1 06paboT-
KW BUAEOMN3006paXKeHWn U CUTHa/I0B OT A4aT4YMKOB, NPOM3BOANTL CPABHEHMA
C 3TaNIOHHbIMW AAHHbIMU, BbIBOAUTbL M300paXKeHNe 00beKTa KOHTPO/S Ha
mMoHuTOp K1 ap. (puc. 30).

Puc. 30. BugeocnekTpanbHblii komnapatop Peryna mogens 4305M

OCHOBHble TEeXHUYECKNE BO3MOXKHOCTN KOMNNeKCoB «PEIY J1A»:

e HanuMyne BCTPOEHHOW CUCTEMbl OCBETUTENEN 3aN1BatOLLEr0, OHHO-
ro, yNnbTpagnoneToBoro, KOCO HanpaB/IeHHOTO OCBELLeHUS;
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* HaJn4yme BbIHOCHOIO OCBETUTENS;

* BO3MOXHOCTb 3-, 5-, 7-, 10-, 30-KpaTHOro yBe/IMYEeHUA ONTUYECKNX
CUCTEM;

e BO3MOXHOCTb UcCcnefoBaHuin B Y ®-ananasoHe 350—450 HM;

* Ha/Jnyme CUCTEMbI permcTpaynm MarHMTHOM 3aWMTbl JOKYMEHTOB;

* HaaM4yme CTauMOHAPHON HaBECHOMW TeNeBU3NOHHOWN CUCTEMbI U Te-
NEeBM3NOHHOWN CNEKTPanbHON Nynbl (BbIMONHEHHON B BUE MaHUNY-
NATOpa «Mbllb») ¢ 70-KpaTHbIM yBennyeHnem n MK-noacBeTKom;

* BO3MOXHOCTb MUCCNefoBaHWUN oTAeNbHO B rony6oit (480 HM), 3ene-
HoW (540 HM), xenTtol (580 HM), KpacHoi (650) yacTsaX cnekTpa,
a TaKXe Npu cCMeLwwnBaHnm ronyboro, 3e/1IeHOr0 M XenToro LBeToB;

* BO3MOXHOCTb UccnegoBaHuii B I K-gunanasoHe npu pasinyHbIX no-
noxeHunax MK-ocsetuteneh 0THOCUTENbHO paboyeil MOBEPXHOCTH.

HaBecHas cuctema BBOAA BMAEOM300paXKeHW yCTaHOB/EHA B OCHOBHOM
6noke komnnekca «PEFYJIA» n MOXeT nepemellaTbca no wraHre. Kpome
3TOr0 Ha LWTaHre ycTtaHoB/eHa 06blYHaA onTuyeckas nyna. TeneBn3noHHas
CneKTpasibHasa fiyna BbINO/IHEHA B BUAE BbIHOCHOTO YCTPOWCTBa, MOAK/IO-
4aemMoro K OCHOBHOMY 6/10KY creyuanbHbIM Kabenem. O6e nynbl CHabXeHbI
NncToYHnkKamm MK-un3snyveHus. C nomMmoLbio TeneBU3MOHHON CNeKTpasbHOWA
Nynbl MOXHO nonyyatb 35—70-KpaTHOe yBennyeHue. Jna npocMoTpa BUAEO-
N306paXKeHin MMeeTCA OTAe/IbHbI MOHUTOP. B BapmMaHTax ¢ KOMMbIOTEPOM
3T0 Xe M306paKeHe MOXHO BbIBOAUTL U HA MOHUTOP KOMMbIOTEpa.

C nomoLlbio cneymanbHbIX AATYMKOB MOXHO UCCNef0BaTh 4OKYMEHTHI
M 6aHKHOTbI Ha Ha/IMYKNe Y4aCTKOB, MOKPbITbIX MarHUTHOW Kpackoi. OanH
M3 JaTYMKOB YCTaHOB/IEH HEMOCPEACTBEHHO HA HUMXXHeW naHenn npubopa,
APYron BbINOMHEH B BWAE BbIHOCHOrO 30HAA, MOAK/IHOYAEMOro Kabenem
K OCHOBHOMY 06/10KY.

KOHTpOoNnbHbIE BONPOCHI

1. Kak pernameHtupyetcs TK TC npoBepka LOKYMEHTOB —OfHa 13 (popM Ta-

MOXEHHOro KOHTpoNa?

UT0 Takoe nogaenka LOKYMEHTOB: BUAbI, MPU3HaKW, NOPAAOK BbIIBNeHNA?

OnuwunTe cnocobbl 3aWwnTbl JOKYMEHTOB, [eHEXHbIX 3HaKOB.

KakoBbl CNoco6bl 3aLMTbl Nevaten U WTamnos?

[Mepeuncnute aneMeHTbl 3alnTbl aKLM3HbIX MapOK.

KakoBbl aTprbyTbl TaMOXKEHHOTO 06eCneyveHNs: NPenmyLLEeCTBa Y HeAOCTaTKIN?

KakoB nopsafoK UCnonb30BaHUS 3IEKTPOHHbIX MI0MOUPOBOYHbLIX YCTPOWCTB,

HaKneek, NakeToB?

8. Ha3oBuTe OCHOBHble BUAbl, MPUHLUMbI U PEXUMbl PaboTbl TEXHUYECKNX
CpeACTB NpPoBepKM NOANNHHOCTY AOKYMEHTOB.

No gk wd
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OCHOBbI N TEXHNYHECKNE CPEACTBA
TAMOXEHHOI'O KOHTPOJIA
OENTAWLNXCA N PAANOAKTUBHBIX
MATEPUNAJIOB

4.1. BWAbl VOHUN3NPYOWNX N3NTYYEHNI

NoHunsnpytowme nanyydeHnsa (M) nonyuynnm csoe HazBaHue No CBOWA-
CTBY, OT/INYAIOLLEMY MX OT OCTa/lbHbIX U3TYYEHWUA — NO CNOCOBHOCTU Bbl-
3blBaTb MOHU3ALMIO aTOMOB Y MOJIEKY/T B 06/1y4aeMOM BeLLeCTBe. D/1eEMEH-
TapHbIN aKT B3aMMOAENCTBUSA N3TYyYEHUSA C BELLECTBOM —3TO NOr/O0LLEHNE
9HEpPrun KBaHTa BasIeHTHbLIM 3/1IEKTPOHOM, NPUBOASALLEE K Nepexody aToma
UNU MONEKYNbl B BO3OYXXAEHHOe COCTOAHWE BMIOTb 4O BbICBOOOXAEHUSA
anekTpoHa. OcTaBLlasca 4acTb aToMa WUaN MOJieKy/bl, Npuobpetas Noso-
XXWUTENbHbIN 3apaj, CTaHOBUTCA MOMIOXMUTENbHBIM UOHOM.

CB06OAHbIN 3NEKTPOH, accouMmnpysicb C OJHUM M3 HENTPaNbHbIX aTO-
MOB, NOPOXAaeT OTpULUATENbHbIN NOH. ANA NOHM3aLUKN 6ONbLINHCTBA XM-
MUYECKNX 3NEMEHTOB, BXOAALWMX B COCTaB GMOCybCTpaTOB, HEOOXOAMMO
nornouweHne scero 10—12 3B 3Hepruun. 310 TaK Ha3blBaeMblil NOTeHUMaAnN
noHunsaunu. Ecnn aHeprua, nepefasaemas BeLLECTBY, MeHbLUe NOTeHLMana
MOHN3aLNN, NPONUCXOAMNT NULLL BO3OYXKAEHNE aTOMOB NN MOJIEKYI.

[pyroe BaxXHoe cBOMNCTBO I — 3TO npoHMKatowas cnocobHoCcTb. Mny-
O61Ha NPOHUKHOBEHUA NI 3aBUCUT, C OAHOI CTOPOHbLI, OT MPUPOAbI N3Nyye-
HWA, ac A4pyroin —oT cocTaBa M MNJIOTHOCTN 06/1y4aeMoro o6beKTa.
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Mo cBoeil npuponde Bce W noapa3fenstoTca Ha 31eKTPOMarHUTHbIE
N KOPNYCKYNAPHbIE N3NTYYeHUS.

K aneKTpOMarHMTHbIM OTHOCATCS PEHTIEHOBCKOE W Y-U3NyYeHune. Dnek-
TPOHbI M NMNO3UTPOHbLI (p-4acTuubl), NPOTOHLI (A4pa Bogopoaa), AeATPOHbI
(A4pa gentepus), a-yacTuubl (84pa renns) v Taxenble MOHbI (A4pa Apyrux
3/1IEMEHTOB) UMEKT KOPNYCKYNApHYO npupody. KpomMe Toro, K KOpnycky-
NAPHBIM U3NYYEHUSIM OTHOCAT HE MMeloLLMe 3apsafa HEMTPOHbI U oTpuULa-
TeNbHO 3apPAXKEHHbIe Me30Hbl, B YaCTHOCTU A-Me30Hbl, UMetoL e 3Ha4Yu-
TeNbHYO NepcneKTUBY UCNOJb30BaHNUSA B paguaLMoOHHOMW OHKOMOTUMN.

Anba- n 6eta-n3nyyeHns o6nanaroT cnabor NPOHMKarLLER CrNOCOBHO-
CTbl0. P-U3yUYeHMe NOJIHOCTLIO NOrnowaeTca 2—3-MUIIMMETPOBbLIM C/I0EM
MeTasina, a a-u3nyvyeHme —faxe TOHKMM Cnoem obbl4HOM Gymarn. OgHako
pPafvoOHYKNMAbI, U3yyaloLme a- 1 p-4acTuLbl, NpY NONagaHUN BHYTPb Op-
raHn3ma MoryT npefcTaBnATb 60/bLUY ONACHOCTL AN YeN0BEKaA.

N3nyyeHunsa, coctoawme N3 3apsaXKeHHbIX YacTUL, — 3/1eKTPOHOB, MO3U-
TpoHoB (P-yacTuu), a-4yacTul (agep renvs) n ap., KOTopble NPY NPOXoXxae-
HUWN Yyepes BELLEeCTBO HEMOCPeACTBEHHO NWOHU3MPYIOT aTOMbl U MOJIEKY/bI,
Ha3blBAKOT HENOCPEACTBEHHO VOHU3NPYIOLLMMMU,

Hesaps)KeHHble YacTULbl — HERTPOHbLI U (DOTOHbI — MOTYT CO3[aBaTb
HEeNnocCpeACTBEHHO MOHMU3MPYIOLLEEe U3NyYeHUe U (Mn), B3aUMOLENCTBYS
C BELLECTBOM, BbI3blBaTb AfEpPHble MpeBpalleHns, nopoxaas BTOPUYHbIE
3apsAXKEHHbIe YacTULbl U NepefaBas UM 4acTb CBOEM 3Hepruun. Bianmopgein-
CTBME 3TUX BTOPUYHbBIX YACTUL, C BELLECTBOM TaKXe NPUBOAUT K ero NOHU-
3auun. Takme n3nyyeHMa Ha3blBaOT KOCBEHHO VOHU3VPYHOLLMMM,

@POTOHHOE M3NyYyeHne — 3/IeKTPOMArHMTHOE KOCBEHHO WMOHU3MpYyoLLee
N3ny4yeHue.

PeHTreHOBCKOe M3nyyeHne — (POTOHHOE M3/TyYeHWne, COCTOosALee U3 Top-
MO3HOI0 1 (M1N) XapaKTepucTUYecKoro U3nyyeHus, reHepupyemoe peHT-
reHOBCKMMW annaparamu.

XapaKTepucTUYecKoe nsyyeHne — POTOHHOE U3/TyYeHNe C AUCKPETHbIM
9HEepPreTMYeCKMM CreKTPOM, BO3HMKaKOLLEe NPU U3MEHEHUU 3HepreTuye-
CKOro COCTOAHMA aToMa.

Topmo3HOe u3fnyyeHne — (POTOHHOE U3NYYEHWE C HEerNnpepbiBHbIM 3HEp-
reTUYeCKUM CMNeKTPOM, WUCMYCKaemoe Mnpu YMeHbLUEHUU KUHETUYECKOW
3HEepPrum 3apsaXKeHHbIX YacTul,

O6nacTb, B KOTOPOI pacrnpocTpaHseTca M3nyyeHue, HasbiBalOT MNOJEM
N3NTy4yeHnsa n xapaktepusyoT:1

1KyTbkoB B. J1., PusnH @. M., ®epTman [. E., Lymos C. /1. TepMuHONOrns a4epHOro npu-
6opocTpoeHus: CrnpaBoyHoe nocobue B 2-X T. T. |. AaepHoe npmubopocTpoeHue. dusnyeckue
ABNEHUNSA N OCHOBHbIe MOHATUA. — M.: TexHonorus, 2006.
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* 3Hepruen yacTuu;

e Hanpas/IEeHWEM UX PaCNPOCTPAHEHUS;

e (pAtoeHcOM YacTuylu T. 4.

CyLecTBYeT HECKO/IbKO OCHOBHbIX TUMOB HaNpPaBNEHHOCTU U3NTyUYEHMS:

* 1ose TOYEYHOr0 M30TPOMHON0 NCTOUYHMKA — M3yYeHUNe, B NOJe KO-
TOPOro YyacTuubl U POTOHLI PACNPOCTPAHAOTCA U3 OAHOM TOUYKKN MO
BCEM BO3MOXHbIM HanpaB/ieHWAM C O4MHAKOBOW BEPOSATHOCTHIO;

* MOHOHaNpaB/IeHHOe — U3/Ty4YeHNe, B M0/e KOTOPOro BCe YacTuLbl U
(hOTOHbI pacnpoCTpaHATCA B OA4HOM HanpaBneHUW, obpasys No-
cCKonapannenbHbIil My4YOK N3NYYEHUS;

* N30TPONHOE — M3My4YeHWe, B NOME KOTOPOro Nbble HanpaBneHUS
pacrnpocTpaHeHmMsa YacTuL 1 ()OTOHOB ABMAKTCA PaBHOBEPOATHbLIMM.

CBoiicTBa cpefbl, B KOTOPOW pacnpocTpaHAeTca M3/yyeHne, oKasbiBaeT
CYLLLECTBEHHOE B/IMAHME Ha €ro none.

42. EQVNHWUbI NBMEPEHW _
MoHM3Inpyt w nx NIJIYHEHNN

4.2.1. 2DKcno3numoHHasa aosa
N MOLWHOCTb 3KCMO3ULMNOHHOMN A03bl

icTopryeckn nepBbIM KpUTEpUeM, NPUMEHEHHBbIM And n3MepeHuns UWU,
CTa/l CyMMapHbIil 3apsij YacTuL, C 31eKTPUYECKUM 3apsafoM OAHOr0 3Haka,
06pa3oBaBLUMXCA B eAMHNYHOM 0O0beMe BO3yXa BCNeACTBUE ero MoHU3aumm
N3Ny4YeHNeM.

B cucteme CW eanHuMuein 3KCMO3ULMOHHOW [03bl ABNSETCA KY/IOH,
AeneHHbln Ha kunorpamm (Kn/kr). bonee yacto, ofHakKo, NMpPUMeEHsieTCH
BHECMCTEMHAA efMHMLUA 3KCNO3MLMOHHON A03bl — peHTreH (P), cooTBeT-
cTBYytOLLaa obpasoBaHutio 2,1 x KO9nap MOHOB C 3apsAA0M, paBHbIM Mo abco-
NOTHOW BENNYNHE 3apsify 3N1eKTPOHa B 1 cm3cyxoro Bo3ayxa npu Hopmasb-
HbIX YCNOBUSAX.

1Kn/kr = 3876 P
N HaobopoT
1P = 2,58 x KO-4Kn/Kr.

1dntoeHC (MepeHoc) NOHM3NPYOLWKNX YacTuL, ((POTOHOB) — OTHOLLIEHUE YKC/a NOHU3NPYIO-
wmx vyactuy, (potoHoB) dN, NPOHMKAIOLLMX B 06bEM 3/IEMEHTAPHOW cdepbl, K NAOLWAAN LEH-
TPaNbHOr0 MOMEPEYHOro ceveHns N aToli cgepbl: @ = dN/ dS.
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MOLLHOCTb 3KCMO3NLUNMOHHOMW A03bl (POTOHHOIO M3NYy4YeHUss onpepens-
eTCA KaK 3KCMo3uuMoHHaga f03a, NojlyyeHHad B eAMHULY BpemeHWU. B cu-
cteme CU oHa namepsietcsa B Kn/kr ec = A/kr. Hanbonee 4yacto ncnosb3ay-
IOTCA BHECUCTEMHbIE eAuHULbI: P/c 1 P/4, a Takxke MKP/4 n mP/u.

4.2.2. TlornouieHHaa nosa
M MOLLHOCTb NOr/10UeHHOM A03bl

M3MeHeHWs, Bbi3biBaeMble M3/TyYEHUEM B BO3AyXe W B APYrnx cpepax
(B TOM yncne B TKaHAX OpraHun3ma), KOJIM4eCTBEHHO Pas3/INYHbI.

JTO0 CBA3aHO C pa3HbIM KOIMYECTBOM 3HEPrUU, NepeaBaeMoil nsnyye-
HMeM OAWHAKOBbIM MO Macce KO/M4YyecTBaM pPasHbIiX BELWECTB. Y4YeCTb 3TOT
(haKTOp MOXHO BbipaXkas Konu4yectso M BegnHMLax nornoweHHon 4o3bl
(D). ®un3nYECKNIA CMbICN MOMNOLLEHHON [03bl — 3TO KOMYECTBO SHEPTUN,
nepegaHHON N3nyyeHMeM eUHNYHOW Macce BeLLecTBa.

B cucteme CU nornoueHHyto 103y BbipaxatoT B rpeax (Mp): 1Mp= 10x/
Kr. UacTo NPUMEHSAOT BHECUCTEMHYIO €4MHULY NOTNOWEHHON 403bl —paj
(ab6peBmnatypa «Radiation Absorbed Dose»). Pag paBeH caHTurpeto (1 pag =
= 10-2Ip).

HenocpeACTBEHHO N3MEPUTL BCE BUONOTMYECKN 3HAUYMMbIEe BENIMUYUHDI
MOrNOLWEHHbIX 03 TPYAHO M3-3a HE3HauYMTEeNbHOCTWM 3Heprun, nepepa-
BaeMOW opraHuU3My manyyeHuem. Tak, npu 06/1y4YeHUN YenoBeka Maccol
76 Kr B 03e 4 ['p ero teny 6yaet nepefgaHa sHeprua 305 . Ee goctatou-
HO NUWb ANA nogbema Tena Ha BbiCOTY 40 CM MM 419 €ro HarpeBaHus Ha
0,001 °C.

Mo3aToMy HenocpeACTBEHHO M3MepPSAeTCA, Kak npaBuio, 3KCMO3ULLMOH-
Has fo3a MW, a nornolleHHas fo3a paccumTbiBaeTCA C y4eTOM CBOMCTB cpe-
Abl, HA KOTOPYO felcTBYyeT 06/1yyeHmne. B Bo3gyxe 1peHTreH coOTBeTCTBYeT
0,89 pag, a B TKaHAX opraHu3ma B cpefHem cocTtaBndaet 0,95 pag,.

CrteneHb Bo3gencTens M Ha o6nydaembli 0OBLEKT 3aBUCUT HE TONbKO
OT MOJIy4eHHOM A03bl, HO 1 OT BPEMEHW, 3a KOTOPOe 3Ta 403a Oblsia nonyye-
Ha. B pagmnaunoHHbIX pacyeTax TakXe BaXXHO 3HaTb, 3a Kakoe BpeMs 00b-
eKT MOXET NOAyYnTb TY WU UHYIO 3apaHee 3afaHHYH0 03y B KOHKPETHOM
pagvnaunoHHO 06CTaHOBKE.

[ApyruMmun cnosamu, MOLLHOCTb MOI/OWEHHON A03bl — 3TO CKOPOCTb Ha-
KOM/eHns [03bl.

B cucteme CY MOWHOCTb NOrNOWEHHOW A03bl (MU «MOLLHOCTb A403bl
n3nyyeHusa») onpegensercs Kak 1 p/l c. Hanbonee 4acto MCnonb3yrTCA
BHECUCTEMHbIe eguHULbI: paa/c, 'p/y, paa/u.
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4.2.3. DOKBUBaJIeHTHasa Ao3a
N MOLLLHOCTb 3KBUBAa/IEHTHOM [03bl

PasnuuHble M BbI3bIBalOT B GMOCUCTEMAX KOIMYECTBEHHO pa3/iNnyHble
3h(heKTbl fAaXKe Npu OAHOM NOTNOLWEHHONM f03€e. DTO CBA3AHO, MMaBHbIM 06-
pa3oM, C TaKUMKN XapaKTepUCTUKaMW U3NTYYEHWUI, KaK NTUHenHaa nepegaya
aHeprum (JIMN3) n KoaPPULMeHT ocnabneHunsa .

[Ansa cpaBHUTENbHON OLEHKW OGMONOrMYecKoro AerlcTBUSA Pas/InUYHbIX
BUA0B NN BBeEHO NOHATUE 3KBUBaANeHTHOM A03bl (H). OHa onpepens-
eTCA KakK NOrnouieHHas [Jo3a B OpraHe WAM TKaHW, YMHOXEHHas Ha Co-
OTBETCTBYHOLLNIA B3BELINBAKOLLNIA KOIPPULUMEHT AN JaHHOro BUAA W3-
NYYeHUs:

H=D*Q,

roe D — nornouweHHas fo3a B JaHHOW TOYKe TKaHu, a Q — cpefHUi Ko-
ADOMUMEHT KavyecTBa N3/1y4yeHMs, KOTOPbI yCTaHaBNINBAETCA AN KaXaoro
BMa U3/Ty4eHnsa B 3aBUCUMOCTK OT ero J1MN3 (tabn. 2).

Tabnuuya 2. CpegHune 3HayeHUs KoaghpuuMeHTa
KayecTBa [ANA Pa3/IMYHbIX BULOB WU3NYYEeHUSA

Bug nsnyyeHus KoathpmumeHT KayecTBa, K
®OTOHbI 1H06LIX 3HEPT U 1
SNEKTPOHbI U MIOOHbI I0ObLIX 3HEPT U 1
HeliTpoHbI ¢ aHepruei E < 10 k3B 5
HeliTpoHbl ¢ aHepruein E =10...100 k3B 10
HeiTpoHb! ¢ aHepruein E = 0,1...2 M3B 20
HelTpoHsbl ¢ aHepruei E = 2...20 MaB 10
HeiTpoHbI ¢ aHepruein E > 20 MaB 5
MpoToOHbI ¢ sHeprueli E > 2 MaB 5
a-4acTuubl, OCKONKW eNeHns, Taxxenble aapa 20

B cucteme CU eguHuLeii sKBMBaneH THOW A03bl CNY>KUT 31BePT (3B), a BHe-
CUCTEMHOW eanHuULEen aBnsetca 63p (abbpesmatypa cnoB «6MOMNOTMYECKUNI
9KBMBaNEHT pafa»). 138= 100 63p. 14 peHTreHOBCKOrO0, Y-U p-U3ny4vyeHuni
13B COOTBETCTBYET MOrN0WEHHONM A03e B 1.

Mpn KpaTKOBPEMEHHbLIX NIyYEBbIX BO3LENCTBUAX 3KBUBANIEHTHYI [03Y
MOXHO paccuutatb Mo opmyne:

H= Dx OB23,
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roe H — akBmMBaneHTHas fo3a, 63p; D — nornouleHHas gosa, pag; Ob3 —
KO3(h(hMLUNEHT OTHOCUTENBHON 6uonornyeckon apdekTnsHoctn NN, Ko-
TOPbLIA A1 PEHTTEHOBCKOTO N Y-U31YyYeHUS 00bIYHO NMPUHUMAKOT PaBHbLIM
eanHnue. BennumHa OB3 ana apyrux MW 3aBuUcUT OT UX Npupogbl u ot
BbIGPAHHOTO KPUTEPUS OLEHKN BMOIOrMYeCcKOM 3PMEKTUBHOCTU U3NYyYe-
HUA. Ob3 > 1y nanyyeHuit, 60nee ahPHeKTUBHbIX N0 KOHKPETHOMY KpuUTe-
pUIo, YeM PEHTIreHOBCKOE UMW Y-U3NYYeHNSs.

KoapuumnmeHT kayecTBa noKasblBaeT, BO CKO/IbKO pa3 paccmaTpu-
BaeMblii BU U3NYYEHUA OMacHee AN OpraHu3ma, Yem g-usfyyeHue, npu
OZHOW 1 TOW XXe BEIMYMNHE MOSTYHEHHOWN [03bl.

Mou,HOCTb 3KBMBANEHTHON J03bl //n3mepsaeTca B 3B/c, aTakxe B 63p/c,
MK3B/4, M63p/u.

CpepHAa 3KBMBaNeHTHas [03a B opraHe — cpejHee 3HayeHue 3KBUBaA-
NEeHTHOM [03bl HTB TKaHW unu opraHe T maccoi m”

m

roe H —/03a B 3/1eMeHTe Macchl dm.

B noBceAHeBHOI NpaKTUKe paAnaLMOHHOro KOHTPOS UCNONb30BaHMe
«MWUKPOPEHTIEeH B Yac» A1 OMUCAHUS MOLLHOCTW 3KBUBANEHTHOI [03bl
ncTopuyecky 6onee NPUBLIYHO ANS NOAENA.

4.2.4. DdppekTnBHasa fo3a

CneayeT TakXe y4uUTbIBaTb, YTO OAHW OpraHbl U TKaHW 6onee 4YyBCTBU-
TeNbHbl K AEACTBUIO paguauun, vyem gpyrue. Moatomy Ao3bl 061y4veHMs
OpPraHoB M TKaHel TakxXe cneayeT yunTbiBaTb C PasINUYHbIMU KO3 UL NEH-
TaMu. ITO YC/I0BUE MOJIOXKEHO B OCHOBY onpeaefieHns apeKTUBHOMN A03bl
(#£), KoTOpas Takxxe naMepseTca B 3uBepTax (3B).

A dekTneHaa go3a HEpaBHa cymMe Npou3BefeHWA cpefiHEN 3KBUBaA-
NEeHTHOM A03bl 06/1y4eHUsa opraHa HTHa B3BellnBaoLLMe KOIDDULMEHTDI
ANA COOTBETCTBYHOLWMX opraHoB WT (WTXapakTepmusyrT OTHOLIEHNE pUCKa
06N1y4YeHna AaHHOro opraHa (TKaHu) K CyMMapHOMY PUCKY MPW paBHO-
MepHOM 06/1y4yeHUn Bcero Tena). 3HavyeHUs "peKoMeHA0BaHbl MeXAyHa-
POAHOI KoMMccuelt no pagnalnoHHoit 6esonacHoctu (International Com-
mission on Radiation Protection) n npuHATbl HopMamu pagnaLuoHHOW
6esonacHocTn (HPB99/2009) — ans pacyeta 3aPHEKTUBHON A03bl NEepco-
Hana n HacefneHusa NO60ro BospacTta C yY4eTOM pPagmoyvyBCTBUTENILHOCTU
pasHbIX OpraHoB U TKaHeil opraHn3mMa yesnoseka (Tabn. 3).

B cootBetcTBun ¢ HPB-99/2009 no3a ahpekTnBHas (E) —3aTo BenUm-
Ha, Ucnonb3yemas Kak Mepa pUcKa BO3HMKHOBEHWUA OTAa/IeHHbIX nocnes-
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Tabnuua 3. B3sewwunBarwuwme KOIPOUULUNEHTHI
ANS TKaHeW M opraHoB NpuW pacyeTe 3KBWBaNeHTHOW [O3bl

OpraH wT OpraH WT

"oHagb! 0,20 MoueBoii ny3bipb 0,05
pynHas xenesa 0,05 Muuwesop, 0,05
KpacHblil KOCTHbI MO3r 0,12 MeyeHb 0,05
XKenynok 0,12 LLlnToBnaHas xenesa 0,05
Nerkwne 0,12 Koxa 0,01
TONCTbIN KULLIEYHUK 0,12 KocTb (noBepxHOCTb) 0,01
OcTasibHble opraHbl (TKaHn)* 0,05

* K ocTanbHbIM opraHam W TKaHAM OTHOCAT. HaAMoO4YeuyHMK, MO3F, BEPXHIOIO

YaCTb TONICTOM W TOHKOWM KMLLKMW, MOYKMW, MbILLLbI, NOMKENYAOUHYIO XKENesy, Ce-
neseHKy, TUMyC (BUIOYKOBYHO Xenesy) 1 MaTkKy ViMeeTcs B BUAY CENEKTUBHOE 06-
NyyeHne 3TUX OPraHoB U KaHLEPOreHHbIV PUCK.

CTBUIA 06/1y4eHNSA BCEro Tesia YesloBeKa M OTAE/IbHbIX ero opraHoB U TKaHel
C YYETOM UX PajMOoYyBCTBUTENLHOCTH.

[Onsa oueHkn onacHoctn VA gng rpynnsl A0gein nnn gns nonynsuum B
LLe/IOM CneAyeT nonb30BaTbCA NOHATUEM KOMNEKTMBHAA adyheK TUBHAS [03a.
OHa paccumnTbiBaeTCcsa Kak CyMMa MHANBUAYaNbHbIX 3P(EKTUBHbIX 403, MO-
NYYEHHbIX TPYNMNoi NoAen, n n3mMepsaeTcsa B 4Uef0BEKO-3mBepTax (4en.-3B).
HPB-99/2009 paet cneaytollee onpeaenieHne 3Ton Ao3bl: 4032 3P HEeKTUB-
Hasa KONNeKTUBHAaA — 3TO Mepa KOJIJIEKTUBHOIO0 pUCKa BO3HWKHOBEHMSA
CTOXACTUYeCKUX apdpekToB 06/yYeHUsA, paBHAA CymMMe WHAMBUAYANbHbIX
aPeKTMBHbIX A03 (Tabn. 4).

Tabnuua 4. EQUHMLUB U3MEPEHUS
MW JO3bl M3NYyUYeHUdA pajuauumm*

EavHnubl nsmepeHuns

CooTHoLleHNe
Buabl fo3bl
BHECUCTEMHbIE cn SAvHIL
JKCMNo3nUMoHHas PeHTtreH (P; R) KynoH Ha Knnorpamm 1Kn/kr = 3876 P
(Kn/kr; C/kg)
MornouweHHas Paa (pag; rad) Mpenn (Mp; Gy) 1Tp= 100 pag
OKBMBaNIeHTHas Bap (63p; rem**)  3uepT (38B; Sv) 138 = 100 63p

* B cKkob6Kax JaHbl 0603HaYeHNs eANHNL, B PYCCKOI U aHTN0S3bIYHOWN nuTepa-

Type.
** Ab6peBmnatypa cnos «rad equivalent for men».
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4.3. AENAWNECA N PAANOAKTUBHDBIE
MATEPUA/bl KAK OCOEbI B/,
OBbEKTOB TAMO>XEHHOI'O KOHTPOJIA.
NOoPALOK X NEPEMELLEHNA YEPES
TAMOXEHHYIO PAHVLY

APM 4BNsOTCA MCTOYHMKOM MOBbIWEHHOW OMNACHOCTU, TaMOXXEHHOe
ohopM/iIeHMEe JaHHOW rpynnbl TOBAPOB AO/HKHO MPOU3BOANTLCA B NMPUOPK-
TETHOM MOPSAAKE N0 OTHOLIEHMIO K APYrvM rpynnam TOBapoB, OpraHun3aLus
e laHHOr0 BMJa TAMOXXEHHOr0 KOHTPO/IA LO/KHA UMETb CTPYKTYPY, NO3BO-
NALWY 6bICTPO M 3PPEKTUBHO NPOMN3BOAUTL TAMOXKEHHbIA KOHTPO/b.

OC06EHHOCTHM JaHHOW TPynnbl TOBApOB:

1 ABNAKOTCA CbipbeM A1 MPOU3BOACTBA AAEPHOTO OPYXMUS.

2. OTHOCATCA K KaTeropum onacHblX rpy3oB, KOTOPbIE B C/lyyae HapyLle-
HUA TpeboBaHMI 6e30NMacHOCTM NPU NX NepeBO3Ke MOTYT HAHECTU Bpes 340-
POBbLIO NIOAEN N BbI3BaTb PAANOAKTUBHOE 3arps3HeHNe OKPY>KatoLLLein cpefpl.

3. MpencTaBNAlT 3HAYMTENBHYHO MaTepuabHYHO LEHHOCTb.

4. APM cB#s3aHbl ¢ Npo6/1eMOI 3aX0POHEHUSA PafN0aKTUBHbBIX OTXOAO0B.

5. ToBapb! C NOBbILWEHHbIM YPOBHEM NOHU3NPYHOLLETO U3TYYEHNUS, B TOM
yncne 1 6bITOBOro NpegHasHavYeHns, onacHbl AN 340P0BbA rpaXkaH.

Mepefn cny>x60i TaMOXXEHHOro KOHTpons APM cToAT cepbe3Hble 3aja-
4, B TOM YuMC/ie CBA3aHHbIE C NPOo6/ieMO MeXAyHapoaHOro Teppopu3ma;
npo6/1emMoi rocyfapCTBEHHOW 3KOHOMWYECKON M 3KONOrn4yeckoi 6e3o-
MacHOCTW, 3afa4yamu 3alnThbl NpaB N MHTEPECOB rpaxaaH, npeanpuaTuii n
yupexaeHnin Poccuinckon degepaynu.

M0 BO3MOXHbIM MOCNEACTBMAM MOMbITKA HE3aKOHHOTO NepeMeLLeHuns
PagnoaKTUBHOIO rpysa yepe3 TaMOXXEHHYI rpaHuLy AO/HKHa paccMmaTpu-
BaTbCA KaK pagnauuoHHasa aBapusa (aBapuilHas cutTyaums). 9To onpeje-
nsetT ocobble Tpe6oBaHMA K AeACTBUAM MepcoHasa TaMOXEHHbIX OpPraHoB
npu 06HapyXXeHUM ToBapa C NOBbILLEHHON PagMoaKTUBHOCTbIO, HEO6Xo-
AMMOCTb YeTKOro B3auMMO/enCTBUS C opraHamu rocyfapCTBeHHOro pery-
NMPOBaHUA pajualMoHHONW 6e30NacHOCTM M ONepaTMBHOIO MPOBeAEHUS
NePBUYHON MOAEHTUDUKALNN 3aePXKAHHOT0 ToBapa ¢ o610 4eHneM HEOb-
XOANMBIX TpeboBaHUI pagnaumMoHHOn 6e3zonacHocTu. Mpu aTom cnepyet
YUYNTbIBaTb, YTO MHOrMe rpy3bl MOTYT MMeTb MOBbIWEHHY pPafnOaKTUB-
HOCTb eCTeCTBEHHOI0 NMPOUCXOXAEHUA (CTPOUTENbHbIE MaTepuabl, HEKO-
TOpble BUAbl MUHEPASIbHOTO CbipbA, OFHEYMOPHbIe U3genva u T. 4.) nmbo
ABNAKOLLYIOCA CeCTBMEM aBapumn Ha YepHOObINIbCKON aTOMHOW 31eKTPO-
CTaHuMu (NuLieBble MNPOAYKTbI, MPOAYKUUA IECHOW MNPOMbILINEHHOCTY
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W T. A.), YAOBNETBOPSAOLLY TMTMEHNYECKUM HOPMATUBAM U He SIBNAOLLY-
l0Cs NPensTCTBUEM AN UX MEePEeMELLEHNS Yepe3 TAMOXEHHYI TpaHuLLy U
peanusayuu Ha Tepputopun Poccun.

MponycK Taknx rpy3oB A0/MKEH, B pafle Cny4yaeB, NPOM3BOAUTLCA TOMb-
KO MO corfacoBaHuWi0 C opraHamu [occaHanuaHaa3opa, 0hopMAeHHOMY
B B/l CAHUTAPHO-3NNAEMMNONOTNYECKOTO (TUTMEHNYECKOTO0) 3aK/0YeHUS
YyCTaHOB/IEHHOT0 o6pa3ua. Mpyu 3TOM Ha CeNbCKOXO03AWCTBEHHOE CbIPbE,
NuLLEeBble NPOAYKTbI, CTpOMaTepUanbl U MeTann0/0M CaHUTApHO-3Nuae-
MUonoruyeckoe (rMrMeHNYEcKoe) 3ak/UeHne MOXEeT BblaBaTbCs TEPPU-
TopuanbHbIMK opraHamu [FoccaHanugHaazopa. Ha nHble BUAbl NPOAYKLMN
(MWHEpanbHoOe Cbipbe, OTHEYNOPHbIE U3AENNs, NHble TOBAPbl, MMEOLLNE NO-
BblLLEHHOE CO/IEPXKAaHNE ECTECTBEHHbIX WU TEXHOTEHHbLIX PaAUOHYKANAOB)
CaHUTapPHO-3NMAEMMONornyeckoe (rMrMeHNYecKoe) 3aKItoUeHne A0/MKHO
BbllaBaTbCst PocnoTpebHaA30poM.

PafnoaKTMBHbIE MaTepuanbl B NpoLiecce pafivoaKTUBHOIO pacnaga uc-
MYyCKalT NOHU3UPYIOLL e U3NYUEHUS:

* HEWTPOHHOE U3NTyYEHNE;
* ramma-usny4deHue;

e 06eTa-nu3nyyeHue;

e anba-n3nyyeHue.

YKasaHHble BUAbl U3/TyYEHUA MOXHO MUCNOAb30BaTb A1 WHCTPYMEH-
Ta/lbHOIo onpegeneHna Haanyumsa OPM B pa3nnyHbIX 00beKTax.

4.3.1. Anba- n 6eta-n3nydeHue

Beta-usnyyeHne O6ONbWINHCTBA PajMOHYKINAOB MOMHOCTHLIO MOr/0-
LaeTca c/loemM MeTanna TOAWMHON 2—5 MM, a anbMa-usnyvyeHme — gaxe
06bIYHOWN 6yMaron unu cnoem Bo3ayxa TonuimMHom 5—10 cm. B cBsA3K ¢ 3TUM
3TW BUAbI U3NYUYEHUS Yallle BCero HenpurofHbl ansi o6Hapy>xeHus OPM.
B 10 )e BpeMsa pagnoHYKNInAbl, ncnyckarouine anbda- nam 6eta-4actunubl,
NpeAcTaBNSAT 3HAYUTENbHYI pafnalMoHHY OMacHOCTb Npu nonafa-
HWW BHYTPb OpraHnu3mMa yenoseka. Mo3ToOMy nNpu BbiABNEHUN (haKTa He3a-
KOHHOW nepeBo3kn OAPM cnenyeT TwaTeNbHO U3MEPUTbL MOBEPXHOCTHOE
3arpsi3HeHMe ynakoBKW yKa3aHHbIMU paguoHyKAnMgamu v TONIbKO nocne
3TOro NPUCTYNaTb K ee U3bATUIO NN MEePEMELLEHNIO ANA AEHTUDMKaL UK
coaepxawerocs B Heil rpysa APM, ¢ cobntogeHnemMm Heob6X04UMbIX YCO-
BUI pafinauMoHHON 6e30NacHOCTH.

PagnoHyKnuabl, SBNAKOWMNECA WHTEHCUBHLIMU MCTOYHUKAMWU anbia-
N3NyYeHns, MOryT obHapy>XXmnBaTbCa nyTem perncrtpaumm HeMTPoOHOB, BO3-
HUKaKLWKNX Npn B3anMOo4enCcTBUN anbda-vyacTul, ¢ MaTepnanamm ynakoBKum
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C UCNyCKaHWeM HeTpPOHOB. Hanbonee NHTEHCUBHO MAET 3Ta peakyns Ha
sfpax 6opa u 6epunnus.

4.3.2. [amma-unsnyyeHwue

BonbwuHcTBo PAAMOHYKIMUAOB MCNYCKAaeT raMma-u3nyyeHue. B cBa3n
C 3TUM Hambonee MPOCTbIM M HaAEXHbIM COCO60OM OOHAapPY>XeHMa Hesa-
KOHHO NepeBO3MMbIX PajMoaKTUBHbLIX FPY30B SIBAAETCA perncrpayunst uc-
MycKaemoro UMu ramma-u3ny4yeHus.

FamMa-n3nyyeHune apheKTUBHO ocnabnseTcsd matepuanamun C BbICOKOM
NNOTHOCTbIO, TAKUMWU KaK CTajlb, MeAb, CBUHeL, PTYTb, BONb(pam U T. A.
Hanbonee 4acto npun nepeBo3Ke UCTOYHMKOB raMma-u3nyvyeHus UCronb-
3YIOTCA 3alNTHbIE KOHTEWHEPbl U3 CBUHLA.

JHEepPreTUYECKNin CnekTp ramma-nu3nyyeHns paguoHyKIng0B UMeeT Nn-
HenyaTyr CTPYKTYypy, T. €. npeAcTaBnseT coboil Habop OTAENbHbLIX raMma-
NUHUIA. OTOT Habop YHWMKaneH AN KaXAoro paguoHyknupga. Mcnonb3ys
raMmmMa-creKTpoMeTpbl, MOXXHO ONpeAensTb BUA PagMOHYKINAA B COCTaBe
TOBapOB M B TPAHCNOPTHbIX CpefcTBax 6e3 BCKPbITUSA YNaKOBKM.

B maTepuane 3aWMTHbIX Kancys, B KOTOPbIX HAX0AATCA paguoHYKNnAbI,
ABNAKOLWMNECSH UCTOYHUKAMMN OEeTa-U3NyUYeHUss, MOXET BO3HUKaTb TOPMO3-
HOe ramMma-u3nyyeHue, OoCTUraroLLee 3HaYNTENbHbIX YPOBHEN B 3aBUCUMO-
CTW OT MaKCUMasbHOW 3Hepruyn 6eta-4yacTuly, U CYMMapHOW aKTUBHOCTHU
MCTOYHNKA. DTO 0O6CTOATENLCTBO MOXET MCMONb30BaThLCA A1 0OHapyxe-
Hua APM, ncnyckarouwmx ToNbKo 6eTa-4yacTuubl.

4.3.3. HelATpPOHHOE U3NyyYeHUe

HelTpOHHOE W3Ny4vyeHUe SBNSETCA pe3yNbTaTOM CMOHTAHHOrO Aene-
HUA fensawmxca MmaTepuanos nMbo pesysibTaTtoM B3aMMOeNCcTBUA anbda-
yacTuy, c Nerkumu agpamMmun. Hanmuve HEMTPOHHOTO U3/TYYEHUSA MOXET CNy-
XWTb CEPbE3HbIM OCHOBaHWEM A4 MNOA03PEHNSA O HANUYNK B MEPEBO3NMOM
rpyse Lenfwmnxca matepmanos.

Ana 3aWnTbl OT HENTPOHHOIO W3NYYEHUS UCMONb3YHTCH MaTepuasbl
C BbICOKOW KOHLEeHTpaLnein aTomoB BOLOPOAA, TaKMe Kak Boda, napauH,
NONMITUNEH, TMAPUAbLI MeTannoB U T. N. KOHTeHepbl U3 3TUX MaTepuasnos
MOTYT NPUMEHSATHLCS N AN MAaCKMPOBKM HE3aKOHHOW nepeBo3ku APM, uc-
nycKarwmx HENTPOHHOE M3ny4deHme. XOpowWnM MaTepuasom 3awntbl OT
HEeNTPOHOB ABNAETCA 6ETOH, KOTOPbIA 4OCTAaTOYHO 3PEKTUBHO ocnabnser
N ramma-unsnyyeHue.

HelTpoHHOE M raMma-usnyyeHne OTHOCATCHA K MPOHUKAKOLWWUM M3Ny-
YeHUAM, TaK KakK OHW [OCTaTOYHO SIeErKO MPOXOoAAT yepes pas3/iMyHblie ma-
Tepunansl. B cBA3M C 3TUM ANA rpy30B pagn0aKTUBHbLIX MaTepuanos, Ucny-
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CKaKLWMX 3TN BUAbI U3NYYEeHUiA, TpebyeTcs crneymanbHas KOHCTPYKTMBHAS
3alWMTa, KOTOopas Ao/mKHa obecneymBaTb pagvauMOHHYK 6e30MacHOCTb
nepcoHana U HaceneHus Npu Mx TPaHCNOPTUPOBKE. BcneacTeme BbICOKOM
NPOHWKalo el CrnocO6HOCTU MMEHHO 3TU ABa BMAA WU3NYYEHUIA 0ObIYHO
MCMNONb3YKTCA AN OnpefesieHNs Hanuuuna n nageHtTugpukaymm APM B ne-
pemellaeMblX Yepes rpaHuLy ToBapax U TpaHCNOPTHbLIX CpeAcTBax.

44. TIPMBOPblI PAOVALUNOHHOIIO
KOHTPO/JA

NOHM3MpYyoLWmMe N3NyYeHNss HEBUAMMbI, He UMeIOT HU LiBETa, HY 3anaxa
WNn OPYrux NpuU3HaKkoB, KOTOPbIE YKa3anu Obl YeN0OBEKY Ha UX HATU4YNE UK
oTcyTCcTBME. 103TOMY NX OOHAPYXKEHUE N N3MEPEHME MPON3BOAAT KOCBEH-
HbIM MYTeM Ha OCHOBaHMMN KaKoro-1nm6o CBOICTBA.

B ocHoBe paboTbl AO3UMETPUYECKUX U PagMOMeTPUUYECKUX Npubopos
MCNOMb3YKTCA Cefytow e MeTobl:

1) WMOHM3aUWOHHBIA, OCHOBaHHbLIA Ha CBOMCTBE, CMOCOOHOCTU 3TUX
N3NyYeHU NOHN3NPOBATb /ILOOYI0 Cpeay, Yepe3 KOTOPYH OHM Mpo-
X04AT, B TOM uucne u fgeTekTtopHoe (ynaBnuBarollee) YCTPOMCTBO
npuéopa. Mamepsis MOHU3ALNOHHbBIA TOK, Nony4varoT npepacrtasrie-
HNWe 06 MHTEHCUBHOCTWN PafN0aKTUBHbIX U3TYYEHWNIA;

2) CUMHTUNNALUUOHHbLIWA, PErmcTpupyrownii BCMNbILWWKKN CBETa, BO3HU-
Kalllime B CUUHTUANATOPe (AeTeKTope) nof LeACTBMEM WOHWU3N-
PYIOLWMNX N3TYYEHUA, KOTOPble (POTO3MEKTPOHHLIM YMHOXUTENEM
(P3Y) npeobpasyroTcsa B 3NEKTPUYECKNIA TOK. I3Mepsemblil aHOA-
HbIl TOK ®3Y (TOKOBbI PEXMUM) N CKOPOCTb cYyeTa (CHETUUKOBbIWA
PEeXNM) NponopumoHanbHbl YPOBHAM paguauuu;

3) NOMUHECLEHTHbIN, 6a3npytoLLmniics Ha adekTax pagnohoToNOMU-
HecueHuun (PJ14) v pagnotepmontommuHecuyeHuumn (T/14). B nepsom
c/lydae nofj LeACTBMEM NOHU3UPYIOLLMX U3NYYEeHUIA B TIOMUHO(OPE
CO34alTCsA LEeHTPbl (POTONMOMUHECLEHL NN, CofepXKallme aTOMbl U
MOHbI cepebpa, KOTOPble MPY OCBELLEHUN YbTPanoneToBbIM CBeE-
TOM BbI3bIBAOT BUANUMYIO NIHOMUHECLEHLWUIO, MPONOPLNOHANIbHYIO
YPOBHAM pagunaunun. Bo BTopom cryyae noj AerCTBMEM TeM0BOro
BO3/eiNCTBMA (Harpesa) NoraoweHHas aHeprmsa NOHU3NPYIOLWNX N3-
NyYeHunin npeobpasyeTcs BIHOMUHECLEHL NI, MHTEHCUBHOCTbL KOTO-
POl MpoNopuMOHanbHa f03e;

4) toTorpauyecknin — oanMH M3 NEPBbIX METOA0B perucrpaunm mo-
HU3NPYIOLWNX U3NYYEHUIA, NO3BONUBLINIA (DPaHLYy3CKOMY YYeHOMY
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Q. bekkepento OTKpbITb B 1896 I. AB/NeHUe pagMoakKTUBHOCTU. ITOT
MeToZ LO3MMeTPUM OCHOBaH Ha CBOWCTBE MOHU3MPYHOLWMX U3Ny4e-
HWIn BO34eNCTBOBaTb Ha YYBCTBUTE/IbHbIN C/IOM (hoTOMaTepmnanos
aHanorn4yHo BMANMOMY cBeTy. o cTeneHn noyepHeHMsa (NIOTHOCTK)
MOXHO CY1Tb 06 MHTEHCUBHOCTW BO3LENCTBYIOLLENO HA MJIEHKY MO-
HU3NPYIOLLEr0 N3TyYeHUs C y4eTOM BPEMEHM 3TOr0 BO3ENCTBUS;

5) XMMWUYECKUI, OCHOBAHHbIN Ha U3MEPEHUM BbIXOda pajvaLuoOHHO-
XUMUYECKUX peakLunin, NpoTeKaroWwmx nog 4eiCcTBUEM NOHU3NPYIO-
WMX U3NYYEeHUN. N3BECTHO 3HAYMTENIbHOE KOSIMYECTBO Pa3/MUHbIX
BeLLEeCTB, M3MEHSAOLLMX CBOKD OKpacKy (CTeneHb OKpackun) uau uset
B pe3y/ibTaTe OKWUC/MUTENbHbIX WUAN BOCCTAHOBUTE/bHbLIX peakuui,
4YTO MOXXHO COM3MEPATL CO CTEMEHbI0 WU/IU NAOTHOCTLIO MOHU3AL NN,
[aHHbIA METOA MCNOJb3YIOT NPY PerncTpaLm 3Ha4nTebHbIX YPOB-
Hel pagnaynu;

6) KanopumMeTpuUUecKuUin, 6asnpyrowwmninca Ha U3MepeHnn KonyecTsa
TENOThl, BblAeNAEeMON B LeTEKTOPe Npu NOrN0WEHNN IHEPTUN NO-
HU3NPYIOLWMUX U3NYYEHUIA, NOroLWwaemMoin BELECTBOM, B KOHEYHOM
nTore npeobpasyroLleinca B TeNIOTY NPU YCNOBUK, YTO MOTI0LLAKO-
L ee BELLEeCTBO ABNSAETCA XMMUYECKN MHEPTHBLIM K U3TYYEHUIO, U 3TO
MPONOPLUOHANIBHO MHTEHCUBHOCTUN U3NYYEHWUA;

7) HEATPOHHO-aKTUBALMOHHbIN, CBA3AHHbLIA C N3MEPEHNEM HaBefeH-
HOW aKTUBHOCTU U B HEKOTOPbIX Cny4yasXx ABNAKOWNIACA eUHCTBEH-
HO BO3MOXXHbIM MeTOLOM perncrpalumn, 0co6eHHO cnabblX HEUMTPOH-
HbIX MOTOKOB, TaK KakK HaBefeHHas MMU aKTUBHOCTb OKa3blBaeTCs
C/IMLWIKOM Manoi Ans HafeXHbIX U3MepPeHU 06bIYHbIMY METOLAMMN.
Kpome TOro, aToT mMetog yaobeH npu OLeHKe L03 B aBapUMHbLIX CU-
Tyaumsax, Korga HabntogaeTca KpaTKoBpeMeHHOe 06/1yyeHne 60/b-
WMMM NOTOKaMW HEATPOHOB;

8) 6Monornyeckunii, rge Mcnonab3oBaHa CNOCOOGHOCTb W3NYYEHUIR W3-
MEeHATb 6Monornyeckne o6beKTbl. BennumHy [03bl OLEHMBAKOT MO
YPOBHIO /1IETA/IbHOCTU XXUBOTHbLIX, CTEMNEHU JIEMKOMEeHUN, Konunye-
CTBY XPOMOCOMHbIX abeppaunii, U3MeHEHUO OKPacKn 1 rurnepemum
KOXW, BblMafeHWo BOOC;

9) pacyeTHble MeTOAbl OMPEeLENsAOT 403y U3NYUYEHUA NMYTEM MaTeMaTu-
YEeCKUX BbIYUCIEHNIA. DTO e4MHCTBEHHO BO3MOXHbI METOZ onpege-
NeHns [03bl pafANOHYKINAOB, MONAaBLLINX BHYTPb OpraHu3mMa.

Takum 06pa3omM, NpuHUMN paboTbl AeTeKTopa B 3HAYMTE/IbHOW CTEMeHN
onpeaenseTca XapakTepom 3deKTa, BbI3BAHHOI0 B3aMMOAEWCTBUEM W3-
NYYEHUA C BelLeCcTBOM [eTeKTopa, a eTEKTUPOBaHMEe NOHU3NPYIOLWUNX U3-
NYYEHWUI CBA3AHO C 0OHApPY)XXeHMEM M U3MEpPEHMEM 3TOro addekTa.
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[leficTBMe MOHU3NPYIOLWNX U3TYYEHUI HA OPraHM3M YenoBeK He oLly-
LaeT 1y HEro OTCYTCTBYHOT OpraHbl YyBCTB, KOTOPble UX 6bl BOCMPUHUMA-
Nn, NO3TOMY A03UMETpUYEcKe Npmubopbl Kak 6bl BOCMOMHAKT 3TOT «MNpO-
6en NnpupoAbl» 1 NO3BONAIOT Ye/IOBEKY 0OHAPYXKMBATb M OLEHUBATbL 3TW 13-
NyYeHus.

4.4.1. CraunmoHapHas TaMOXeHHasa cuctema o6Hapy>XeHuns
LeNAunxca U pagnoaKTUBHBLIX MaTepPUanoB «AHTapPb»

Ha3HaueHune

MpeaHa3HavyeHa And 0OHapy>XeHUs HeCaHKLMOHMPOBAHHOIO MNepeme-
WeEeHNA Oendaumxca U pagnoakTMBHbIX MaTepuanoB yepe3 MyHKTbl TaMo-
YXEHHOI0 KOHTPO/IA, a TakXKe KOHTPOJIbHO-MPONYCKHbIE MYHKTbl pasnny-
HbIX FPaXAaHCKMX N BOEHHbIX 06BLEKTOB (CKNafbl BPEMEHHOI0 XpaHeHuUs
rpysos, A3C, kombuHaTtbl o gobbivye 1 nNepepaboTKe AOEPHbLIX MaTepua-
NOB, BOEHHbIE AflepHble YCTAHOBKMN U XpaHunuma).

[MpumeHeHne

TaMOXXeHHbIN KOHTPO/Ib AENAWUXCA U pafN0aKTUBHbIX MaTepmnanos, TO-
BapOB M TPAHCMOPTHbLIX CPEeACTB, a TaKXKe naccaxxnmpos 1 6araxa npu nepe-
CeYEeHUWN rocyaapCTBEHHON rpaHuLbl Poccuiickon depepaumm n noMmewe-
HUW UX B 30HY TAMOXXEHHOr0o KOHTpond (puc. B17 u puc. 31).

Puc. 31. CCPK «AHTapb-1 A»:
a— MATMMN «WBaHropog»; 6, B — cToiika «AHTapb 1A»



70 haBa 4

OCHOBHbIe 6/10KM M YCTPOICTBA CUCTEMbI «AHTapb-1A» pa3mMellarTcs
B cToMKax (puc. 31, 6—8)\

e ON0OKKN AeTEKTUPOBAHUS HENTPOHOB;

* O/IOKM LeTEeKTUPOBaHUSA rammMa-nu3nyyeHuns;

e ONOKK NMUTaHMS N 06paboTKu;

* MOAYNM 3apAfa U nuUTaHug,

e [aTyYMKWN NPUCYTCTBUS;

* 3/IeMEHTbl MHANKALMUN U CUTHaNn3aLum;

e nynbT MNBL, oTobpaxatowmin B BU3yasbHOM BOCNPUATUN UHGOP-
MaLuto, NOJIyYEeHHYHO OT 6/10KOB JeTEKTUPOBAHUSA, K 06ecneymBato-
WNIA AMCTAHLMOHHOE yrpaBieHne CUCTEMOIN «AHTapb».

Cuctema «AHTapb» obecneymsaeT (Tabn. 5):

* perucrpauuto n otobpaxkeHue MHpopmaumm oT 6/710KOB LeTeKTMUPO-
BaHUA Ha nynbTe KOHTponsa (MBL-01) n (nnn) komnotoTepe (Yepes
MOJEMHbIe CoefnHeHNs, NMbo ceTeBble NNatbl);

Ta6nuua 5 OCHOBHbIE TEXHUYECKUWE XapaKTEPUCTUKMN

XapakTepuctnka 3HaueHune
Twn feTekTopa CumHTUnnaTop/ ra3opaspsaHblii
CYETYUK HEMTPOHOB
TpeBOXKHaa CUTHanu3auma 3BYKOBOE, CBETOBOE OMOBELLe-

HWe, nepejaya cUrHana TPeBoru
Ha neinmKep 1 KOMNbOTEP
LLInpnHa KOHTPONMPYEMOro NPOCTPaHCTBa AN BEPCUMN UCMONHEHNSA, M, He Bonee:
aBTOMOOUNBLHOM 3,0
A1 XKeN1e3HOLOPOXKHOA 6,0/.../1,5

CKOpOCTb MepemelLeHns KOHTPOIMPYEMOro 06beKTa Ans
BEPCMM UCNONHEHUS (KM/Y, He 60nee): aBTOMOGWIbHOI/ 15/15/5/5
[LNS1 XXKEeNe3HO0pOXHOW/ANs newexoaHon/ansa cknaackom

MWHMManbHbIE KONMMYEeCTBEHHbIE 3HAYEHUS 06Hapy)|<|/|-
Baemoli aKTUBHOCTHU ramMma-nsnyyeHus, Kbk:

Lle3nin-137 300
Kob6anbT-60 91
[vanasoH 3Ha4YeHNn perncTpupyemMon aHeprum ramma-

0,05-5
n3nydeHns, MaB
YacToTa NoXHbIX cpabaTbiBaHWiA, He 6onee 1:1000
MoLwHocTb, noTpebnsemas oT ceTv NuTaHus, B A, He 20
6onee
KnumaTtuyeckue ycnosus, °C —50 +50 (aBTO/XA)

0...+35 (new)

OTHocKUTeNbHasA BNAXHOCTb Npu Temnepatype +40 °C 100%/95%
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* MAeHTU(MKaumMo cpaboTaBLIero KaHana (ramma-kaHan WAW Hem-
TPOHHbIW KaHan);

* 3BYKOBYI U (UNK) CBETOBYH CMTHaNM3aLmMio 0 cpabaTbiBaHUK;

* y[aNeHHbI AOCTYN K UH(OpMaLunm no TenetOHHOW NMHUN Nocpe-
CTBOM MO/JEMHOIO COeANHEHUS;

e [OCTYN K UH(OPMaLMM CUCTEMbI MO NOKANIbHOW KOMMNbIOTEPHON CETH;

e perucTpayuio, XpaHeHwe N OTOOGpaXKeHMe BUAeOUHGOpMaLMn 06
00bEeKTE Bbi3BaBLUEM CpabaTbiBaHMeE.

4.4.2. [o3nmeTpbl cepun PM

CeMeicTBO ManorabapuTHbIX MepcoHaNbHbIX fo3uMeTpoB PM-1102
(PDM-2), PM-1103, PM-1203, PM-1204 npeactaBneHo Ha puc. 32.

Puc. 32. ManorabaputHble 403MMeTpbI

OCHOBHbIe XapaKTePUCTUKK NpeAcTaB/ieHbl B Tab/. 6.

HasHayeHneM J03MMeETPOB cepun PM aBngeTcsa nsmepeHne MOLLHOCTH
9KBMBANEHTHOW [03bl raMMa-u3nyyeHus; CUrHannsayuns o npesbleHUN
YCTaHOB/IEHHOr0 Mopora MOWHOCTN 3KBWUBAJIEHTHOW [03bl; MHAMKAL WA
BpeMeHN (TonbkKo mogenn PM-1203, PM-1204).
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Ta6nuua 6. OCHOBHbIE TEXHUYECKUE XapPaKTEepPUCTUKMN
cemeihcTBa ManorabapuMTHbIX MepCOHaNbHbIX LO3WMETPOB
PM-1102 (PDM-2), PM-1103, PM-1203, PM-1204

XapakTepucTuka 3HayeHune
Bug KOHTpPONMpPYemMoro n3nyyeHus Mamma
Tun fetekTopa "a3opaspsagHble CYETUUKM
TpeBOXHasA cUrHanusaymsa 3BYKOBOW CUTrHan
Tun nHankatopa XXKN
JHepreTnYecKnin AnanasoH permcTpupyeMmoro 60-1500

rammMma-nsnyyeHus, kaB
[Anana3oH n3mepseMoii MOLLHOCTW 3KBMBANEHTHOW [03bl FraMMa-u3nyyeHms, MK3B/u

-PM-1102 (PDM-2) © oo
-PM-1203 0,1-400
-PM-1204 0,1-4000
[vnana3oH n3MepseMoi 3KBMBaNIeHTHON [03bl raMma-usnyyeHus, M38
-PM-1102 (PDM-2) 0,001-3,0
- PM-1203, PM-1204 0,001
Pabouune Temnepatypsl, °C, 0...+40 (-15...+50)
MutaHne AnemeHThl TMNA CL32, SR43, MR44
Bpems HenpepbIBHO paboThbl, neT 0,5-1
Bec, kr 0,1

4.4.3. T1OMCKOBbIN MUKPOMPOLLECCOPHbIN
posnmetTp PM-1401

KomnakTHbld npub6op PM-1401 npefHa3HayeH 4518 O0OHapy>XeHus uc-
TOYHUKOB ramMa-u3ny4vyeHns, U3MepeHns MOLLHOCTM 3KBUBANEHTHOW [03bl
ramma-nu3nyyeHusa n CUrHann3aunm o npesbieHNN YCTAaHOBNEHHOI0 YPOB-

HA MOLHOCTM f03bl (puc. 33).

Puc. 33. fJo3umeTp PM-1401
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MpumeHsaeTca ang 06HapYXeHUs UCTOYHUKOB MOHU3UPYIOLLETO U3NY-
YeHWsa, paguoaKTUBHbIX BELLECTB N AeNAlmnxca maTepranos no Ux ramma-
N3NYYEHUIO NPU NPOBEAEHUN NHCNEKLUOHHOTO KOHTPONA. OCHOBHbIE TeX-
HUuyeckune xapaktepnctukn PM-1401 npefcTaBnieHbl B 1abn. 7.

Ta6nuua 7. OCHOBHblIe XapaKTepucTukum gosmmerpa PM-1401

XapakTepucTnka 3HaueHue
Bug KOHTPONMPYemMoro nsnyyeHus ramva
Tunbl 610Ka AeTEKTUPOBAHMUSA CuMHTMANAUNOHHBIN Csl (5 cm3
TpeBOXHas cUrHanm3aymns 3BYKOBOI CUTHAN U HAPYUHbIi

B|/|6paTop C yBE€/INYEHNEM YHaCTOThbI
cnenoBaHUA CUrHanoB Npu npu-
6NMKEHUN K NCTOYHUKY

JHepreTnyecknii gmanasoH peruncTpupyemoro ramma- 60-1125
n3ny4veHus, KaB

[vnana3oH n3mepsaemoi MOLHOCTN 3KBUBANEHTHOWA 0,05-40
[,03bl raMMma-un3fyyeHuns, MK3s/4

O6Hapy>xuBaemas akTUBHOCTb, KbK, Cs-137 Ha pac- 250
CTOAHUN 1M

Pabouve Temnepatypsbl, °C -30...+50
MutaHune 4 6atapeun Tvna A3 16
Bpemsi HenpepbIBHONW paboTbl OT OAHOI0 KOMMAeKTa 500
6atapeii, u

Bec, Kr 0,32

[o3nmetp PM-1401 npegHa3HayeH 415 paboTbl B XXECTKMX YCNOBUAX IKC-
nayaTtaumn ang ncnonb3oBaHMUsa NepcoHasoM, He MUMEK LW MM 3HAYNTEeNbHOT 0
onbiTa paboTbl C UICTOYHMKAMUN UOHU3NPYIOLLETO U3TYYEeHUS, NPU BbINO/HE-
HUW UM chneunanbHbIX 3a4ay, HanpAMYH He CBA3aHHbIX C MOUCKOM pagmuo-
aKTUBHOCTMW.

4.4.4, YHuBepcanbHbI pagnoMeTp-CNeEKTPOMETP
MKC-AQ02-1

YHuBepcanbHbIin pagnomeTp-crnekTpometp MKC-A02—1 (puc. 34) npea-
Ha3HauyeH 419 noucka (06Hapy>XeHMa 1 noKanu3saumum) pagmMoakTUBHbIX Ma-
Tepnanos, U3MEPEHNA KONMUYECTBEHHBLIX XapaKTEPUCTUK ALepHbIX n3nyye-
HWIA No anba-, 6eTa-, ramma- U HEMTPOHHOMY KaHafam, UaeHTUpUKaLuu
raMmma-u3nyyarlmx paguoHyKnIngos nytem obpaboTky ramma-cnekTpos
AN NX BO3MOXXHOW 06pab0oTKM Ha KOMMbIOTEpE.

OCHOBHbIe TEXHNYECKUNE XapaKTePUCTUKN YHNBEPCAIbHOIO paguomeTpa-
crnekTpometpa MKC-AQ02-1 oTpaxeHbl B Tab/. 8.
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Puc. 34. YHuBepcanbHblii paguometp-cnekrpometp MKC-A02-1

PaanomeTtp-crnekTpometp MKC-AQ02-1 MOXeT Ucnonb30BaTbCa AN 0Cy-
LLLeCTB/IEHNA KOHTPO/IA 3a NepemelleHnem APM, ans obcnenoBaHns Teppu-
TOpWUIA 1 06bEKTOB Ha NpPeAMeT 3KONIOrMYecKOro MOHUTOPUHIa, B NepeaBuX-

HbIX Pagnonorn4ecKnx na6opaTop|/|ﬂx, cny>K6ax pagnaulMOHHOIro KOHTPOAA
nT. n.

Ta6nuua 8. OCHOBHbIe TeXHUYECKNUE XapaKTEPUCTUKM
pagnomeTpa-cnektpomerpa MKC-AO2—1

Bug KOHTPONMPYEMOrO U3/yYeHUs Anba, 6eTa, raMma, HeliTPOHBI
Tunbl 6/10Ka 4eTEKTUPOBAHMUSA CumnHTUANAUMOHHbIA Nal(TH12,5 cm3
TpeBOXHas curHanm3auymns 3BYKOBOW CUTHa Npu NpUGMKeHNN
K UCTOUYHMKY
Tun nHgmMkartopa XXKN
DHepreTUYeCcKnin AnanasoH perncTpupyemoro, KaB
Anbha 3000-10000
beTa 300-3000
Mamma 50-3000
HeliTpoHbl 1-1000
[nana3oH n3mepseMori MOLLHOCTN 3KBMBANIEHTHOM [03bl FaMMa-n3ny4yeHuns, MK3B/4
Anba 0,01-100
beta 0,01-100
Mamma 0,1-200

HeATpoHbI 1-1000
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OKOHYaHue Tabn.

Bua KOHTPONMPYEMOr0 U3/y4eHunst Anb(a, 6eTa, ramma, HeMTPOHbI

OTHOCUTENIbHOE 3HEPreTUYeCcKOoe paspeLleHune
CNeKTPOMeTpa No IMHUN Framma-nu3nyyeHuns ¢ 8%
aHeprueit 662 kaB (Cs-137), He 6onee

MakcumanoHaa BXo4Hasa CTaTUCcTUyeckas 3arpys-

50 A0wumn/c
Ka CNeKTpoMeTpa, He MeHee

MHTerpanbHas HeNMMHERHOCTb, He 6onee +1%

TeMHepaTypHaﬂ HeCcTabuUNbHOCTb XapaKTepnCcTukn

0,
npeobpasoBaHus, He bonee +0.1 %/rpap. C

Pa6oune Temnepatypsl, °C -20...+50

BnaxHoCTb [0 95% 6e3 KOHA,.

McnonHeHne kopnyca MblnesnarosawmuieHHocTb IP no
FOCT 14254—96 (KpoMe feTeKTopa
bAC-AB1)

abapwuTbl 300 x 160 x 135 MM

MnTaHue NiMn akkymMynaTopbl 1160 nepeMeH-

HbIli TOK 110—240 B, 50—60 I'y yepes
npunaraemblii aganTop

Bpems HenpepbIiBHOW paboTbl OT OAHOI0 KOM-
nnekta 6atapen, 4

Bec, Kr 3,0

8

445. [AosnmeTtp-pagnometrp MKC-PM-1402M
(npnbop c 6/10KOM feTEKTUPOBAHUA ramma-
nsnyyenna 64-01/6-05)

MKC-PM-1402M (puc. 35) npefHasHayeH gnd N3mMepeHns MOLHOCTHU
aMOWEHTHON 3KBMBaNeHTHON A03bl (M3/[) raMma-peHTreHOBCKOro uU3ny-
YeHUA, U3MepPeHNa CTeMeHn 3arps3HeHUa NOBEPXHOCTeN anbda- 1 beta-

dKTUBHbLIMIW BELWLECTBaAMMU.

Puc. 35. fo3umeTp-paguometp MKC-PM-1402M
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C nomouwybto gosnmetpa-pagnometpa MKC-PM-1402M ocyuiecTBnsaeT-
cA nouck (obHapy>eHue 1 1oKanusayna) paguoakTUBHbIX MaTepuanos ny-
TEM perncrtpaymm POTOHHOro, HEMTPOHHOIO, anbda- M 6eTa-n3nyyeHun,
permcTpaumnm HeMTPOHHOIO M3/yYeHUs, HAKOMNEHUA, XpaHeHUsd N nepe-
fayn B MepcoHanbHbIA KOMMNbIOTEP annapaTypHbIX CLUUHTUNNALMOHHbIX
CMEeKTPOB raMma-u3nyyvyeHuns And OLEHKW pagMOHYKIMAHOro cocTaBa WUC-
CneflyemMoro BeLLecTBa.

OCHOBHblE TEXHMYECKNE XapaKTepuUCcTnUKn gosnmetpa-pagnometrpa MKC-
PM-1402M cBefieHbl B Tabn. 9.

Tab6numua 9. OCHOBHbIE TEXHMYECKNE XapaKTepUCTUKHM
po3sumeTpa-paguomerpa MKC-PM -1402M

XapaKTepuctuka 3HauyeHue
Bua KOHTpONMpyemoro nsnyyeHus a-, (3-, y-HeTpOHbI
Tunbl 6/10Ka 4eTEKTMPOBAHNS CUMHTUNNALNOHHBIV
Nal(TI)
TpeBOXKHasa CUrHanu3aumsa 3BYKOBO/BNOpaALMOHHbIN

CUTHan npu I'Ile6fII/I)K€HVII/I
K NCTOYHUKY

Tvn nHankartopa X KW

UyBCTBUTE/IbHOCTb, HE MEHEe 200 (umn./c)/(Mk3B/4)
[vana3oH nHanKaLun cCKopocTu cyeTa 1—14000 nmn./c
[dnana3oH nsmepeHnin M3/, 0,05—40 mk3B/u
[nanasoH perncTpupyemMblix sHepruii 0,06-1,5 M3B

SHepreTnyeckas 3aBMCUMOCTb YYBCTBUTE/IbBHOCTU OTHOCK-
TeNbHO 3Heprumn 0,662 MaB (Cs-137) He fonXHa OTNYaTb-
Csl OT TMNOBOW 60/€ee Yem Ha -20%

[vana3oH yctaHoBku nopora M3/ (war 0,01 Mk3B/4) 0,1—40 mK3B/4

Mpegen 4onyckaemon OCHOBHOW OTHOCUTENIbHON norpeLw-
HOCTU n3mepeHunii M3/ (rae H —un3mepeHHas M3/

B MK3B/Y +(20+1,0/H) %
[onofHNTeNbHAasA OTHOCUTE/IbHASA MOrPeLHOCTb U3Mepe-

HUIA M3/[] B Anana3oHe paboumx TemnepaTtyp +20%
MpegensHo fonyctumoe 3HayeHune M3/ B TeyeHue 5 MuH 4 m3B/4
Bpems cuyeTa: B pexxmmMe KaiMbpoBKK N0 YPOBHIO (hoHa/

B peXxmMme noucka 30c/2¢c

Bpems nameperuna M3/, ot 0,07 MK3B/4 npn Koahhunum-
eHTe Bapmaumm + 15 % c LOBEPUTENbHON BEPOATHOCTbIO
0,95, He bonee 30¢c

Bpemsa HenpepbIiBHOW paboTbl NpnMbopa OT MOMHOCTbIO
3apsAXKeHHON akKyMynaTopHoi 6atapen (npy M3/
00 0,3 MK3B/4) B fMana3oHe paboymx Temnepartyp

ot 0o + 50 °C, He MeHee:
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OKOHYaHue Tabn. 9

XapakTepucTrka 3HaueHue

—1PpY OTK/HOYEHHbIX 3BYKOBOM W BMOPALMOHHOM CUTHa-

nnsatopax; 100 4
—1pY NOCTOAHHO BK/IKOYEHHOM 3BYKOBOM CUTHaNM3aTopE; 254
—1pU NOCTOAHHO BK/IIOYEHHOM BMOPALMOHHOM CUTHA-

nusatope (B gmuanasoHe Temnepatyp oT 0 go —30 °C Bpems

YMeHbLUaeTCca B Ba pasa) 204
CteneHb 3awmtel no FOCT 14254 IP67
Macca b/1-01 300r
FabaputHble pasmepsl bA-01 45 x 188 mm

446. WNHAnMKaTOp-CUTHanu3aTop
nonckoBbln NCI-PM-1401M

NCIM-PM-1401M (puc. 36) npegHasHayvyeH Ansa noucka, o6HapyXeHus
N NoKann3aumn pagmoakTUBHbIX MCTOYHMKOB MO MX ramma-msnyyeHuto,
a TaKkxe And U3MepeHUss MOLWLHOCTN 3KBMBA/IEHTHOMW A03bl POTOHHOIO M3-
nydeHud, no nuHmm Cs-137 B KONNUMUPOBAHHOM U3yYeHUU. pn 3aToOM
nctopmusa paboTtbl Npubopa COXpPaHAETCSA B €ro SHEProHe3aBMCMMON NaMATH
M MOXeT ObITb NepefiaHa B NepCoHasibHbI KOMNbIOTEP.

Puc. 36. MHankaTop-curHannsatop nouckosblit WCIM-PM-1401M

Mpnbop MOXET 3KCNIyaTupoBaTbCA KaK B MOMELLEHNAX, TaK U Ha OT-
KPbITOM BO3ZYyXe U MOXET NPUMEHATLCA LUMPOKUM KPYrom notpebutenen,
KOTOpble N0 poay CBOEN LeATeNbHOCTU CBA3aHbl C OOHAPY>XeHUEM U IoKa-
nn3aunein NCTOYHUKOB MOHU3NPYOLWNX U3NTYHEHWNIA,

OCHOBHble TEXHMYECKNE XapaKTEPUCTUKN MHAMKATOpPA-CUTHanm3arTopa
nonckosoro NCIM-PM-1401M npegctaBnieHbl B Tabn. 10.
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Tabnmuya 10. OCHOBHble TEXHWYECKUE XapaKTepucTuUKU
WHAWKATOp a-curHanmsatopa nomckosoro MNCIM-PM-1401M

XapakTepuctuka

BUf KOHTPONMPYEMOTO M3NyYeHUs
Twunbl 6/710Ka 1eTEKTUPOBaAHNS

TpeBO)KHaﬂ CUrHanmnsaumnAa

Tun nugmkartopa

YUyBCTBUTENLHOCTb HE MeHee (C/MK3B/4)
no Cs-137, Am-241

[vnanasoH perncTpupyembix aHepruii, MaB

Bpems uamepeHus, ¢

Mpeaen 4ONYCKaeMO OCHOBHOM OTHOCUTENbHOIA
norpewHocTn namepeHnin M34 (rae H —u3me-
peHHas M3/, B MK3B/4)

O6Hapy»eHune Ha paccTosaHuu 0,2 M nNpu nepemMe-
LLEeHMM €O cKopocTbio 0,2 M/C NCTOUHMKa Ba-133,
aKTUBHOCTbIO, KBK

Bpems cueTa: B pexxviMe KaMbpoBKMW MO YPOBHIO
(hoHa / B pexxnme noucka

[vnanasoH n3mepeHUs MOLLHOCTY 3KBUBANIEHTHOM
£,03bl POTOHHOTO M3nyyeHns H*(10), Mmk3B/y

Bpems HenpepbIBHOW paboTbl Nprbopa 0T 04HOr0

3N1IEMEHTa NNTaHNA (663 NCMnosab30BaHNA CUTHaNN3a-

TOPOB 3BYKOBOTIO M BUOGPALMOHHOI0), He MeHee, Y

Pexxum cBasu ¢ MK uvepes nHpaKpacHbIi KaHan
CBA3W HA PacCTOAHUU [0, M

[unana3oH pabounx Temnepartyp, °C:

npuéopa

XKW

OTHOCKTeNnbHaa BnaxHocTb npu 35 °C

3Ha4veHune

ramma
CumHTUANALUOHHbIN CsI(TI)

3BYKOBOI/BMOPALMOHHbIV CUMHAN
npu NPUBANXEHUN K UCTOUHUKY

XKN

100
0,06-3,0
0,25

+(20+1,0/H) %

55
36¢c/2c

0,05-40

800
0,5

-30+50
-15+50
[0 95 %

[onyckaemast ONONHUTENbHAsA OTHOCUTENIbHAS MOTPELIHOCTb U3MepeHus M3/, (unm

CKOpPOCTK cyeTa) no nnHuu Cs-137, He 6onee, %:

—NpU M3MEHEHMN TeMNepaTypbl OKPYXatoLen
cpefibl OT HOPMabHO A0 MOBbILLIEHHOW

—pU U3MEHEHUN TeMNepaTypbl OKPYXKatoLL el
cpefibl OT HOPMasbHOM A0 MOHUXXEHHO

—pn Kpaﬁme 3Ha4YeHNAX HanpaXKeHna nNMTaHna

—TpW BO3AEACTBUN MOCTOSHHOTO UM NepemMeH-

HOro MarHUTHOro nons ao 400 A/m

—Npy BO34ECTBMM PafMoYacTOTHbIX 3/1IEKTPO-
MarHUTHbIX NOMEN HaNPSXKeHHOCTbIO A0 10 B/m

+40

+15
+10

+10

+10
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XapaKTepuctnka 3HauyeHue

Mpubop NPOYEH K NafaHNI0 Ha GETOHHbIM Non

C BbICOThbI, He 6onee, M 0,7

CreneHb 3awmntel no FOCT 14254 IP57

MutaHne PANASONIC Power Line LR6AA
Macca, He 6onee 300r
abapuTHbIE pa3mepsl 97 x 57 x 32

447. [Ao3nMeTp PEHTreHoBCKOro
n ramma-n3nydyeHna EL-1119

[03MeTp PEHTreHOBCKOro n raMmma-nsnyyedunsa EL-1119 npegcrasnser
c060i MHOTOPYHKLMOHANbHBIA LWUNPOKOAMANA30HHbIA A03UMETP PEHTre-
HOBCKOI0 M3/Ty4eHUsA C MUKPOMPOLLECCOPHbIM yrnpaBneHnem (puc. 37).

OCHOBHble TeXHNYeCKNe XapaKTePUCTUKN AO3MMeTpa PEHTIeHOBCKOIo 1
ramma-nsnyyeHms EL-1119 npeacrtasneHsl B Tabn. 11,

Puc. 37. lo3MMeTp pPeHTreHOBCKOro U ramma-usnyyenuns EL-1119

EL-1119 no3BongeT NpPoBOAUTL U3MEPEHME MOLLHOCTU 3KCMO3ULMOH-
HOW [03bl, MOLWHOCTM NOINOLLEHHOW A03bl B BO34YyXe, MOLLHOCTU 3KBU-
Ba/NEHTHON [03bl, a TaKXXe 3KCMNO3MUWMOHHOW [03bl, MOr/A0WEeHHOW [03bl
B BO3[YX€e N 3KBMBANEHTHOM [,03bl PEHTITEHOBCKOI0O Y raMmMa-un3nyyeHus.

EL-1119 npumeHsAeTca Npu NpoBefeHUN pajuaLmMoHHoro obcneposa-
HMA Pa3/INYHbIX 06BHEKTOB C O4HOBPEMEHHbIM OKYMEHTUPOBAHUEM MOJY-
YeHHOMW MHopMaLmM 0 MOLLHOCTM 3KBMBANEHTHON A03bl; NO3BO/ISAET OCY-
LLLeCTB/ATb OLEHKY OMacHOCTK A1 YenoBeka 06HapY>XeHHbIX NCTOYHMKOB
NOHU3NPYIOLLET0 U3NYYEHUS N pafMoaKTUBHbLIX BeLlecTB MO MOLLHOCTU
9KBMBAJIEHTHOW [103bl PEHTIEHOBCKOI0 Y raMmMa-u3nyyeHus.

Mo WwupoTe AnanasoHa 3HePrum N MOLLHOCTU A03bl U3MEPAEMOT0 PEeHT-
reHOBCKOrO U ramma-un3nydeHus gosmmeTtp EL-1119 He nmeeT cebe paBHbIX
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Tabnmuya 11. OCHOBHble TEXHWYECKNE XapaKTepUCTUKMN
LO3MMeTpa PEHTreHOBCKOro M ramma-um3nydyeHuma EL-1119

XapaKTepuctmka

Bung KOHTPONMPYEMOTro M3NyYeHNs
Tun 6N10Ka AeTEKTMPOBaHMS

TpeBOXKHaa cUrHanmsauma
Tvn nHaMKaTopa

dHepreTnyecknin AuanasoH perucTprpyeMoro peHTreHoB-
CKOro v ramma-usnydeHus, KaB

[dnana3oH n3mepseMoii MOLLHOCTM 3KCMNO3ULMOHHON A03bl,
MP/y

[vnana3oH nsMepsemMoil MOLWHOCTN NOMNOLWEHHOW A03bl B
BO34yxe, MKIp/y

[vnanasoH n3mepseMori MOLHOCTN 3KBMBANIEHTHOM [03bl,
MK3B/Y

Tvn 3anOMUHalOLLEro yCTPocTBa
O6bem namatn O3Y

Tun nHTepeica

Pa6oune Temnepatypsbl, °C
MutaHune

Bpems HenpepbiBHOI paboTbl OT COGCTBEHHOT0 aKKyMY/si-
Topa, u

Bec, Kr

3HayeHue

PEHTIeHOBCKOE M raMmma

CUMHTUANALMOHHAA NnacT-
Macca

3BYyKOBas 1 CBETOBas
XKHN
20-3000

0,005-106
0,05-109
0,05-100

3HeproHesasucmumoe O3Y
100 pe3ynbTaToB M3MEPEHNIA
RS-232
-10...+40

220B/50 'y nnn aBTOHOMHOE
OT COGCTBEHHOr0 aKKymy-
naropa

12

3,0

cpean aHanoroB. PeKoMeHAyeTcs MCNOMb30BaTb ero Kak YHUBepCanbHbIiA
LUMPOKOAMANa30HHbIA A03UMETP AN perucTpauum u N3MepeHns MoLLHO-
CTV A03bl 1 103bl PEHTTEHOBCKOT0O 1 FraMMa-n3nyyeHus.

KOHTpONbHBbIE BONPOCHI

1 MepeuncnnTe BUAbI MOHN3NPYIOLUX U3TYUEHWIA.
2. Ha3oBuTe eMHNLbI U3MEPEHMNIA NOHU3UPYIOLLMX U3NYYEHWIA.

3. OnuwuTe gensdwmecs U paanoakTUBHbIE MaTepuasibl Kak 0COoObI BUA 00b-
EKTOB TaMOXXEHHOI0 KOHTPOA: NOPAAOK UX MepeMeLLeHNs Yepes TaMOXKeH-
HYIO rpaHuLly.

4. KakoB NpuUHLUMN AeACTBUA, MOPALOK MCNO/Ib30BaHUS 1 BUALI NPU60OPOB pa-
ANALNOHHOI0 KOHTpONA?



[ JIABA

METO/Abl 1 TEXHUWUYECKWE CPEACTBA
MOVNCKA TAVNHMNKOB 1 COKPbITbIX
B/TOXXKEHWIA

TexHunyeckune cpegcrtea novcka (TCI1) cpefn TeXHUYECKUX CPeAcTB Ta-
MOXXEHHOro KOHTPO/MA 3aHUMalT 0coboe nosoxeHne. TCIT BbIMNOMHAKT
BaXXHENLIYHO ()YHKLUMIO NPefoTBpaLleHns NPecTyneHniA, CBA3aHHbIX C Ta-
KUM NpecTynieHnemMm, Kak KoHTpabaHaa.

5.1. TEXHUNYECKWE CPEACTBA TTONCKA

Mpumepamn TCIaBnaTCA:

1

2)

3)

3epKasia LoCMOTPOBble —TeIeCKONMUYECKNe fiep>KaTen ¢ Habopom cme-
HAEMbIX 3epKasl pasHblX (hOPM M pa3MepoB; NPUMEHSAIOTCA C PYYHbIMU
OCBETUTE/NbHBIMM NpMbOpamMmn 415 4OCMOTPA AHML, aBTOTPAHCNOPTHbIX
CPeACTB, a TakXKe CO cneyuasbHbIMU KPoYKaMun 418 U3bATUA npeame-
TOB U3 TPYAHOLOCTYMHbIX MECT B TPAHCMOPTHbIX CPeACTBaX;

WYynbl JOCMOTPOBblIE — METa/INYeCKMe CTePXHU 0COOOW 3aKasiku
pasHbIX ANAMeTPOB M A/INHBI, ObIBAOT C OTBEPCTMEM CreumnasbHOM
hopmbl gns 3a6opa Npob U3 BIOXKEHWI NPOKasibiBaeMblX 00bEKTOB
(MATKUX N KapPTOHHbIX YMNaKOBOK, CUAEHUA B TPAHCMOPTHBIX Cpej-
CTBaxX, CbIMy4nX rpy30B U T. 4.);

3HLOCKONbl — ONTUYEeCKMe Nnpuobopbl, NpefHasHauyeHHble AnA [0-
CMOTpa TPYLHOAOCTYMHbIX MECT M EMKOCTEN, 3aM0/IHEHHbIX Pasnny-
HbIMW, B TOM YMC/IE N arPECCUBHBIMU, XXULKOCTAMU;
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4) cpefcTBa AN HAHECEHWUS U KOHTPONA METOK;
5) Habopbl MHCTPYMEHTOB 15 OCTYMa K NOAOCTAM M TallHUKaM.

5.2. OJOCMOTPOBbIE 3EPKAJIA

Hanb6onblwee pacnpocTpaHeHne B AOCMOTPOBOM paboTe TaMOXEHHbIX
CNy>X6 Ha yyacTKax KOHTPO/S TPAHCMNOPTHbLIX CPeACTB — aBTOMALLMWH, XXe-
Ne3HOA0POXKHbIX BaroHOB, PeYHbIX 1 MOPCKUX CYA0B, CaMONETOB U BEPTO-
NeToB — NONy4unanM Habopbl LOCMOTPOBLIX 3epKa, NPUMEHSAKOLLLMECSH B CO-
YeTaHUW C 3/IEKTPUYECKMUMM (hPOHAPAMMU.

Habopbl cofep>xaT YAJMHUTENbHbIE LUITAHIX, HA KOTOPbIX C NMOMOLbIO
NOABVMXXHbBIX LUAPHUPHbLIX COEANHEHUI KPenaTcsA CMeHHble AOCMOTPOBbIe
3epkana. [locMOTpOBbLIe 3epKana, BXOAALWME B pasHble KOMMNIEKTbl, UMe-
0T, KaK npasuno, Kpyrnyw qopmy v pasmepbl ot 20 fo 80 mM B Aname-
Tpe, a TakXe NMPsAMOyronbHyo opmy ¢ pasmepamu B npegenax 80 x 50 mm
nnn 100 x 60 MM. B cnydasx o6Hapy>XeHUs NOCTOPOHHUX BNOXEHUIA ANs UX
N3BATUA Ha TeX Xe YANNHUTENbHbIX WWTaHrax BMecTo 3epKan ycTaHaB/IMBa-
HOTCA CneymanbHble KPOYKU UIN MarHUThI.

OaHumM n3 Taknx Habopos asngetcad «MMONCK-K». OH npegHasHayeH
ANA BbINONHEHUSA BU3yasibHOro JOCMOTpa TPYAHOLOCTYMHbIX cnaboocse-
LLLEHHbIX M HEOCBELLEHHbIX MECT B NOMELLEHNAX, TPAHCMOPTHLIX CPeacTBax
n rpysax. CTepxeHb fep)aTena 3epkKana MMeeT BO3MOXHOCTb MOBOpOTa
ero Ha yron He MeHee 270° OTHOCUTE/ILHO OCK TENECKOMUYECKOMW LUITAHTW.
P unKcaumsa CMeHHbIX 3epKan OCYLLeCcTBNAETCA cneynanbHbIM 3aMKOM.

[Ana XpaHeHWs U MepeHOCKW TesiecKonuyeckaa wwrtaHra (B C/I0XKEeHHOM
BM/E) W ABa 3epKasna yKnafblBatoTCcs B CneumanbHblii noacymok (puc. 38).

Puc. 38. Habop «Mounck-K»
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Habop nmeeT cnegyrouime TeEXHUYECKNE XapaKTepuUCcTUKM:

* [J/IMHA Pa3fBMXHOM WTaHru (c pykosaTkon) 550—1200 mm;
* Macca Hocumoro Komnsnekta 1,9 Kr;

* Macca paboyero Komnnekra, He 6onee 1,4 Kr;

* pasmep CMeHHbIX 3epkan gnam. — 80 mm, 110 * 65 MM,

Mo cneusaka3 MOryT M3rotaBMBaTbCA TE/IECKOMMYECKNE LUTaHTN Ao
3 MeTpOB.

Y coBepLleHCTBOBaHME KOMMAEKTa AOCMOTPOBbLIX 3epKana MUAeT no nytu
NMPUMEHEHMNA HOBbIX MaTepuanoB 1 605ee 3KOHOMUYHbBIX OCBETUTE/IbHbIX
CBETOANOAHBIX NpMUbopoB. Tak, focMoTpoBoe 3epkasno (puc. 39) «LLimenb-3»
OT/INYAETCA MEHbLUMM BECOM 3a CHET NPUMEHEHUA B KOHCTPYKLMN KOMMO-
3NTHOro MaTepuana —yrnennacTuka:

Puc. 39. MHorocyHKUMOHaibHOe gocMoTpoBoe 3epkano «WLME/b-3»

MHoroyHKUMOHaNbHOe AO0CMOTpOBOe 3epkano «WME/b-3» (Kowm-
NAeKT 3epKan yHMUBeEpCa/ibHbIN) npefHasHavyeHO A48 ocMOTpa TPyAHOA0-
CTYMHbIX MECT B CTPOUTE/IbHbIX KOHCTPYKLUMAX, TPAHCNOPTHbIX CPeacTBax,
KOHTeHepax, y3nax TeXHO/IOrMYecKoro o6opyaoBaHus U T. M. C LeSbio
BbISIBNIEHNA B3PbIBHbLIX YCTPONCTB, OTHECTPENIbHOIO U XONOAHOI0 OpPYXKS,
KOHTpabaH/bl, a TaKXXe HernacHoO YCTaHOB/IEHHbIX CPeACTB CbeMa UHMOp-
Mauumn. B KOHCTPYKUMW WNPOKO MCMONb30BaHbl COBPEMEHHbIe mMaTepua-
nbl. Teneckonuyeckas WTaHra nu3 yrnenaacTnka BMecTe CO CBETOANOAHbIM
(hoHapem nogceeTkn Becut Bcero 350 1. MonepeyHas pyKoATKa 1 niaeyveBoi
ynop 0CO6eHHO yA06HbI NPU NPoBeAeHUN 60/1bLLIOTo 06beMa OCMOTPOBbIX
paborT.

Bbinyknoe cgepuyeckoe 3epkano, yesenuumeas yron o63opa, 3amMeTHO
MOBbILLIAET MPOU3BOAUTENBHOCTb LOCMOTPOBbLIX PaboT, UTO CYLLECTBEHHO
NMpPU MaccoBOl NPOBEPKe TPAHCMOPTHbIX CPeACTB, BaroHOB, KOHTeNHepPOB
n np. Kpyrnoe 3epkano obuwero HasHayeHua guametpom 160 MM ClyxuT
NS BbIMO/THEHWUA OCHOBHbIX PaboT MO OCMOTPY KOHTPO/MPYEMbIX 00beK-
TOB. Masnoe 3epkano gnametpom 85 MM NO3BONSAET AeTaNbHO U3YUYNTb TPYA-
HOLOCTYMHbIE MONOCTH.
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KomnnekTauuns:
* Teneckonuyeckaa wraHra (L min —500 mm, L max — 1580 mm);

* PYKOSTKa AOMOMIHUTENIbHAA C NjeyveBbIM ynopom (nocrtaeBnsercs Ao-
NMOSTHUTENBbHO);

* CBETOANOAHbLIV (hOHapb;
* BbINYK/0e chepnyeckoe 3epkano, D = 220 mm;
e Kpyrnoe 3epkano, D = 160 mwm;
e MaJsioe Kpyrnoe 3epkano, D = 85 mwm;
* CYMKa-yKnagka.
[ns ocMoTpa AHML, aBTOMALWMH U 0COB6EHHO TYPUCTCKUX aBTOBYCOB Npu-
MEHAKTCA MOAeNN nepefBMXKHOro (Ha KofiecMkax) AOCMOTPOBbIX 3epKa

CpeAHEro pasmepa ¢ NoACBETKOM 30Hbl HEGOMbLIMMU NPOXKEKTOPHbIMU N1aM-
namMu U JIMHHON PYKOSTKOM C KHONMKAaMM YrpaBaeHUs U NUTaHns namn.

5.3. wynbl JOCMOTPOBbIE

[N noncKa CKPbITbIX BAOXEHWIA B «MSATKMX» YNaKOBKax (B MeLLKax, TH-
Kax, KapTOHHbIX KOpobKax U T. M.), CUAEHUAX, NMOANOKOTHUKAX U MOATO-
NOBHMKAX aBTOMAaLUWH, Kyrne U KatoT, OTAe/NbHbIX BUAAX MaKeTUPOBAHHbIX
rpy30B B TaMOXXEHHOW NpaKTUKe UCMNOJb3YTCs creymnasbHble JOCMOTPO-
Bble WYMNbl — CTa/lbHble 0COO0W 3aKankKu NPYyTKW pasHoi AnuHbl (20—70
cM) 1 anameTtpa (2—4 MM) C OTBEPCTUSIMU cneuuanbHOn Hopmbl AN OT-
6opa nNpobbl COAEPXXUMOTO.

Komnnekt gocmotpoBbix wynos KL -3 (puc. 40) npegHa3Ha4veH 418 no-
MNCKa MOCTOPOHHUX TBEpPAbIX NPeaMeTOB M YNAaKOBOK B ChIMyUYUX N MATKUX
cpefax. MimeeT BO3MOXHOCTb 3a60opa Npob KOHTponMpyembix cpeg. Moryt
MCMO/Ib30BaTbCA B KOMIJIEKTE CO CPeAcTBaMun A/ 06Hapy>KeHUs B3PblB-
yaTbIX U HapKOTUYECKMX BellecTB. CMeHHble LWynbl HABOPAYMBalOTCA Ha
nnactmaccosyto (KWL -3n) nnn metannunyeckyto (KLU -3m) pyuky. Kowm-
NNEKT XPaHUTCA N NepeHOCUTCA B NeHane.

OCHOBHble XapaKTePMUCTUKN CMEHHbIX L YMNOB NpeAcTaB/eHbl B Tabn. 12,

Tabnuuya 12. TexXHMYeCcKMe XapakKTepuCcTUKHU
KoOMMN/eKTa CMeHHbIX wynos KLW-3M, KLW-3M

KL -3 KLW-3M
KonnyecTso CMEHHbIX LLYMNOB 3 . 2 um.

C ypnuHutenem 470, 305 mm,

AnHa wynos 250, 500, 800 Mm yanuHuTeNb 470 MM
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54 3HAoCKON.I

B Tex cnyyaax, Korga 06beKTbl MMEOT OTBEPCTUA 4MaMeTPOM HECKO/bKO
MUJIMMETPOB, A1 OCMOTPa BHYTPEHHUX MOJIOCTE UCMO/b3YHTCA ONTU-
YyecKune TeXHMYEeCKne cpeacTBa —3HA0CKOMbl. QHAOCKOMbI ObIBAKOT rMOKMeE
nKecTkne. CTaHLAPTHBIN TEXHUYECKUIA 3HLOCKOM MATKOro Tuna npejHa-
3HaYeH 4/19 BU3yaJIbHOro 0CMOTpa TPYAHOLOCTYMHbLIX MECT, NMOIOCTEN, BHY-
TPEHHMX NOBEPXHOCTEN KOPMYCOB, UMEKLWMNX Masible BXOAHbIE OTBEPCTUS.

OnNTMYeCKUIA 3HAOCKOM COCTOUT M3 00bLEKTMBA, KOTOPbLIN opmupyet
n3obpaxeHne obbeKTa Ha TopLe ONTOBOJIOKOHHOIO XryTa, nepejarLero
MO MyYKYy OMNTMYECKUX BOSIOKOH M300paXKeHne K BbIXOLHOMY KOHLY XXTy-
Ta, a TaKXe oKynapa —ansa HabnoaeHns rnasomMm n3obpaxeHms o6bLekTa Ha
Topue XryTta. ONTOBOMIOKOHHbBIN XIyT AN nepefayn U306paxeHns MOXeT
OblTb 3aMeHeH CUCTEMOW NNH3. OCBELLEeHME MONOCTU OCYLLECTBSAETCA NYy-
TEM Mnepefayn U3NyYeHUs OCBETUTENIbHOro npubopa ToXe yepes onTuye-
CKWI KaHan — /s aToro Ucnosb3yeTcs YacTb BOIOKOH B XXryte. OCHOBHOE
AOCTOMHCTBO 3HAOCKOMOB — MPOCTOTA KOHCTPYKLMUU U OTCYTCTBUE CNOXK-
HbIX 3/IEKTPOHHbIX NPU60POB. HefoCTaTOK — OrpaHMyYeHHble BO3MOXKHO-
CTW HabN LeHNs, He06X04MMOCTb HEKOTOPOWN TPEHMPOBKK onepaTopa, He-
BO3MOXHOCTb UCMO/Ib30BaTh BUAEOMOHUTOP A8 HAB/MOLeHUS.

Habopbl 3HAOCKOMOB MO3BOMIAOT KPOME LOCMOTPa KOHCTPYKLUOHHBIX
nycToT 6€30MacHO OCYLLEeCTBNATb BU3YallbHbIil KOHTPO/Ib 06LEMOB KaHUCTP,
3aMO0/IHEHHbIX arpPecCUBHBIMU XXUAKOCTAMM, pa3/IMYHbIMU Mac/iamu.

Ha puc. 41 n3obpaxkeH rm6Kunin TexHMYecknin aHgockon BFT-1000, npea-
Ha3Ha4yeHHbIN 418 BU3YaSlbHOr0 KOHTPO/A TPYAHOAOCTYMHbLIX MECT, UME0-
L UX CNOXHYH TeOMETPUI0, Y 06BEKTOB, K KOTOPbIM HEBO3MOXEH MPSAMON
poctyn. cnonb3yeTtca npu npoBefeHUN 4OCMOTPOBbIX paboT Nno BbisAB/e-
HUIO CPELCTB HErnacHoro cbemMa MHMopmayum, TEXHNYECKOro KOHTPOS
nT. .
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Puc. 41. Tmbkunin TexHnueckunii aHaockon BFI-1 Q00

CocTas KOMNMeKTa: 3HA0CKON (AnameTp 8 MM, gnnHa 1m); poHapb ak-
KYMYNATOPHBIW; Kec.

BapunaHT XecTKoro sHgockona (6opockona) BNK-1000 MOXXHO yBUAETb
Ha puc. 42. OH npefHa3HayeH AN BU3yaNbHOro KOHTPOAA TPYAHOAOCTYN-
HbIX MECT, K KOTOPbIM BO3MOXEH NPAMOJIMHENHbIA AOCTYN. VIcnonb3yeTcs
npu NpoBefeHNN 4OCMOTPOBbIX paboT MO BbIABIEHWNIO CPEACTB HErnacHoro
CbemMa MHgpopmaymmn, TEXHUYECKOro KOHTPOIA U T. M.

q Hardy torcscope Outside DiMeter: 2SO0 Inchei (t.)S w)

itoeTti .- tf

J1J liKlxs (t.00 w)

Puc. 42. XXecTkunii angockon BNK-1000

CocTas KoMNieKTa:
e 6opockon (anameTp 6,35 MM, AnnHa 18 cm);
* Hacafka ansysenuueHus yrna o6sopa (guametp 8 Mm, gnvHa 18 cm);



MeToAbl 1 TeXHNYecKne cpefcTBa noucka TailHNKOB 1 COKPbITbIX BNOXKEHUM 87

e (DOHapb aKKYMYNATOPHbIN;
* (PoHapb baTapenHbIi;
* Keic.

B nocnegHee BpemMs B CBA3W C pa3BUTMEM LUGPPOBOIN TEXHUKN HA CMe-
HY MOMIHOCTbK ONTUYECKMM npubopam, TakKUM Kak LOCMOTPOBbIE 3epKana
M 3HAOCKONbBI, NMPUXOAAT TeNIeBU3NOHHbIE CUCTEMbI. B 3TuX cuctemax uc-
MoJIb3YHOTCA MUHWATIOPHbIE TEIeBU3NOHHbIE KaMepbl, nepearollime n3o-
bpaxkeHne No Kabento OT 06beKTa HabMOAEHNA K MOHUTOPY. DTO CTpoe-
HWe annapatypbl MO3BOMIAET YBeNUYNTL PYHKLNOHANIbHbIE BO3MOXHOCTU
NPMO0OPOB U NMPUMEHUTHL K MONYYAEMbIM C UX MOMOLLbIO U306paXKeHMAM
LUMMpoBbIe METOAbLI 3anncK U 06paboTkM MHpopmaumn. HeECOMHEHHO, 3TO
yBeNM4ynBaeT ya06CTBO NONb30BaAHUA NPMOOPOM U CKOPOCTbL 06CNe0BaHUA
06bekTOB. OAHUM 13 06pa3LL0B TaKOro 060pyA0BaHUA ABNAETCA KOMIJIEKC
«LIMenb-Bnaeo».

5.5. TEJIEBN3SNOHHbIE CNCTEMbI NMONCKA

5.5.1. [oCcMOTpPOBbIN KOMNNEKC «LLIMenb-Buaeo»

[locMoTpoBbIN KoMMNNeke «LLmenb-snaeo» (puc. 43) npefHasHavyeH ans
BM3ya/lbHOro OCMOTpa M 3anucu BUAeon306paxkKeHUsa npu obcnefoBaHUm
TPYAHOLOCTYMHBIX MECT B TPAHCMOPTHbIX CPeACTBax C Lefibl0 BbiAB/IEHUA
B3PbIBHbIX YCTPOWCTB, OPY>XWA, KOHTpabaH4bl, a TakXKe HersacHo yCTaHOB-
NEHHbIX CPeACcTB CbemMa MHpopMaLun. B npouecce paboTbl BO3MOXHA 3aMnchb
peyeBOro KoMmeHTapusa. MNMpocMoTp 3annMCcaHHOro M300paXKeHUs OCYLLEecCT-
B/ISETCA KaK Ha 3KpaHe BUAeOHaKonuTens, Tak n Ha MK, npy noagKNOYeHNN
yepe3 USB-nopr.

BueoKOMNNEKC KOHCTPYKTUBHO NpeAcTaB/iseT co60i TeNeCKONMYeCcKyHo
wraHry (0,8—1,45 M) n3 yrnennactuka ¢ NOKTEBbIM YNOPOM, Ha KOTOPOW
pasMelleHbl: 610K Bugeokamepbl ¢ MK-noacBeTKOM, YCTPOMCTBO BUAe03a-
MUCK N aKKYMYNSATOPHbIA GNOK.

5.5.2. Bupeockon «KpoT»

Bupgeockon «KpoT» (puc. 44) cneumanbHo pa3paboTaH Ansd BU3yasibHOIO
KOHTPO/A B MN0OJIEBbIX YCNOBUAX TPYAHOAOCTYNHbLIX MECT OTAE/IbHbIX Nnpea-
MeTOB 6araxa, rpy3oB, KOHCTPYKLMNOHHbIX Y3/10B N NMYCTOT TPAHCMNOPTHbIX
CpeAcTB, B TOM 4yucne 6eH306aK0B M APYrnX eMKOCTeN C XMAKOCTAMU ”
FCM, aTakxe ans pelweHns 3agay TeEXHNYECKOW ANarHoCTUKN U CKPbITOrO
Habn eHuns.
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Puc. 43. locmoTpoBbIli Komnnekc «lmens-sngeo»

B nsnennax «Kpot» mMcnonb3oBaH cneymanbHO pa3paboTaHHbIA Mano-
rabapuTHbIA TENEBU3NOHHbIN TPaKT, obecnevynmBaroLnii BO3MOXHOCTb NO-
NYYEeHUs BbICOKOKAYECTBEHHOrO LBETHOro u3obpaxeHus. CTaHOapTHbIN
BMAEOCUIHaN NoCTynaeT HEMOCPeACTBEHHO C Kopnyca nu3genuns n nogaeTcs
Ha MOHMTOP, BUAEOMarHUTO(OH, BUAEONPUHTEP N KOMMNbIOTEP.

Puc. 44. Bnpgeockon «Kpot»
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B KayecTBe MCTOYHMKA CBeTa B AMCTa/lbHOM KOHLE YCTaHOB/NEH Mano-
rabapuTHbIA KONbLEBOW OCBETUTENb, MO3BONSAIOLWMNIA CNEUNannCTy Habno-
[aTb YETKOE N iPKOe N3006paxkeHue.

B nsgenuax «Kport» takxe nmeetca pyHKUNA GOKYCUPOBKN 0ObEKTUBA
oTHocuTeNnbHO CCD-maTpuubl, 4To 06ecneymnBaeT BO3MOXHOCTb YETKOr0
Habn4eHNs 06bEKTOB Ha PacCToAHMN OT 25 MM 40 6eCKOoHeyHOoCTu. lMo-
NY>XeCTKNin Tybyc BMAeOCKONa Mo3BONsSeT Npuaatb emy opmMmy Hambonee
yA06GHY0 ANS NPou3BeAeHUa AoCMOTpa TPYAHOAOCTYMNHbIX MeCcT. Ons Mo-
OUNLHOr0 BapuaHTa YHUBepCabHblA 610K yNpaBneHns, BKAOYaKOLWMIA MO-
HUTOP WM YCTPOMCTBO 3aMUCK, OCHALLEH CreynanbHbIM PeMHEM AN8 ya06-
HOro ero pasmeleHusa Ha rpyau onepartopa. Bec Bcero nsgenna — 4,5 kr.
N CTOYHNK NUTaHUa —akkymynatop 12 B.

PyHKUMA (OKYCMPOBKM 06beKTUBA 0becneynBaeT BO3MOXXHOCTb NONYy-
YeHWNA Ka4yeCTBEHHOI0 N306paXKeHnss 06LEKTOB Ha PacCTOAHMK OT 25 MM A0
6ECKOHEYHOCTN.

BbicoKas CTeneHb repMeTm3anmnmm n MexaHu4yeckas NpoyYHOCTb MU3Aenuns
NMO3BONSAET NOrpy»Xartb paboyyto YacTb U3AeNnsa Ha AIMHY He MeHee 1500 Mm
B pas/inyHble cpefbl: Body, 6€H3UH, KePOCWUH U T. N. B3pbiBo3alMeHHOe
MCNONHEHMe BMAeockona «KpoT» NoATBEPXKAEHO CEPTUPMKATOM COOTBET-
cteus (N POCC RU.rB05.A00105 ot 06.11.2001 r.).

KHOMKW ynpaB/ieHns yCTPOUCTBOM 3anucu, pasMelLleHHble Ha YHUBep-
ca/lbHOM 6/10Ke, MO3BONSAKOT NErKO YNPaBnsATh QYHKUMAMN pernctpaumm u
NPOCMOTpa paHee 3anMcaHHbIX Kajpos.

5.6. CIEUVAJIbHBIE METOYHbLIE CPEOCTBA

OfHUM M3 METOA0B ONepaTUBHOIO NOMCKA TAHWKOB B aBBTOMOOMU/bHbIX,
XenesHo40POXKHbIX, BO3AYLHbIX 1 MOPCKUX TPAHCMOPTHLIX CpeAcTBax AB-
naeTca MeTofd NOCTaHOBKM W MOCNeAYHLWero CYMTbiBaHUA chneuuanbHbIX
KOHTPO/IbHbIX METOK, peann3yemMsblin ¢ NOMOoL bl HeKOoTopbIX BUA0oB TCTK.
HeBnanmble rnasy KOHTPO/bHbIE METKW C MOMOLLbIO KapaHpgalwen, ¢o-
MacTepoB KOHCMUPATUBHO HAHOCATCA OnepaTUBHbIMM pabOTHUKaAMU Ha Te
MecTa TPaHCMOPTHOro cpefcTBa, KOTOPbIe B CUTY CBOUX KOHCTPYKTUBHbIX
0COGEHHOCTEN NOTEeHUWaNnbHO MOryT UCMO/b30BaTbCs B KAYECTBE TalHU-
KOB AN YKPbITUA 1 NepeBO3KM NPeaAMETOB KOHTpabaHabl. Mpu nocneayto-
LLIeM TaMOXEHHOM KOHTPO/ie 4aHHOro TPaHCNOPTHOrIO CpeAcTBa 3TN METKU
CUMTbIBAKOTCA CNeumanbHbIMU Npubopamun. NS aTUX Lesein npuMeHarTCA
cneumnanbHblie NIOMUHECLEHTHbIE NMacTbl U YepHUNa, KOTOpPble HEeBUAUMDI
B 00bIYHbIX YCNOBUSX, HO NMOJ AeACTBMEM YNbTPagMONeTOBbIX UMK MHJpa-
KpPacHbIX /ly4yei CBeTATCS.
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56.1. NpaeHTU(PUKaLNOHHOE CPpeAcTBO «JTromorpadg-1»

NpaeHTudnkaumoHHoe cpeactso «Jlromorpad-1» (puc. 45) npegHasHa-
YeHO AN5 HaHeceHUs 6ecUBETHbLIX CKPbITbIX MapKMPOBOYHbLIX 3HAKOB Ha
MOBEPXHOCTM AOKYMEHTOB W APYrnX NpeaMeToB C LiefIbl0 BbIABNEHUA (PakK-
TOB MOAMEHbI, HAPYLWEHNS LENOCTHOCTU, M3MEHEHMUS MECTOMOOXEHUS
npegMeToB WKW [OKYMEHTOB, YCTaHOBNEHWUS (DAaKTOB KOHTaKTa PyK WUAu
npeaMeToB C MOBEPXHOCTbK, 06paboTaHHON CNOEM MapKUPOBOYHbLIX MU-
Kpo4yacTul, ¥ BbISIBNEHWNS CEA0B UX NOCNEAYHOLNX KOHTAKTOB.

Puc. 45. geHTnurkaumoHHoe cpeacTBo «J/ltlomorpady-1»

MapknpoBka obecrieumBaeTcs LaHroBbIM KapaHaaliom, ioMacTepom,
HYMepaTtopoM, LITamnom, a TakxKe 13 NakeToB C MOPOLUKOM U a3P030JIbHbIX
6anoHoB.

MapKnUpoBKa BbIABNAETCA MO NTIOMUHECUEHUUN NAEHTURUKALMOHHOTIO
BellecTBa, BO30Y>K4aeMOM yibTpaduroneToBbiM M3/1yyeHneM. LiBeTa cBeYe-
HUS — KpacHbI, 3eNeHblil Unn cuHuii. Cnefbl 06paboTKM He CMbIBaKOTCA
BOAOWN M yAanstoTCa TONbKO crneynanbHOW CMbIBKOWA.

B ctaHfapTHbIA KOoMNieKT «JTlomorpad-1-MK» BXoAAaT: h1yopecueHT-
HbIl dhnomacTep «Jltomorpad J1-dn», KapaHfall LLAHTOBbIA C 3e/eHbIM
(CcMHUM) rpudenem, asa rpudens (3eneHblin, CUHUIA), NACTUK, BNOKHOT,
ynakoBKa-yknagka (neHan). Komnnekraynsa MoXeT ObITb MONO/IHEHA MOP-
TaTUBHbLIM YNbTPagMOeTOBbIM OCBeTUTENEM «[1030p-M».
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5.6.2. JIIOMWHECUEHTHbIE MapKepbl
B BM[e BOCKOBbIX KapaHjaluein «Menok»

JTloMuHecueHTHble Mapkepbl «Menok» B BUAe BOCKOBbIX KapaHjallei
(MefnikoB) NpefHa3HayeHbl 419 HAHECEHNS MEeTOK, HEBUAUMBIX MPX 00bIYHOM
ocseleHnn. NMomeyaemble NpeaMETbI: pa3/IMyHbIE YNAKOBOYHbIE KOPOOKH,
AWNKN U T. N. [MpoBepKa NOANMHHOCTU U COXPaHHOCTU YNaKOBKM OCYLLECT-
B/IAETCA MPY OCBELLEHUMN CBETOM YNbTPaPUONETOBOro hoHaAPS C A/IMHON BOJI-
Hbl 365 HM MO XapaKTepHOMY pa3HOLBETHOMY CBEYEHMIO. [TONMHBIA KOMMNNEKT
COCTOUT M3 NATU MEeNKOB pa3IMYHOro cseyeHud. Ha puc. B18 npuBefeHbl
o6pasLbl CNefoB MIOMUHECLEHTHbLIX MApKePOB «MesoK».

5.6.3. KomnnekT TexHudeckux cpeacts «KAN-2M»

Ans MPOBEAEHUA JOCMOTPOBbLIX MEPOMPUATUIA BbINMYCKaOTCA cneLmnanb-
Hble Habopbl MHCTPYMEHTOB, Takne Kak KAW-2M (puc. 46).

Puc. 46. KomnnekT 4OCMOTPOBOro MHCTpymeHta KAWN-2M

Komnnekt TexHuyeckux cpeacts «KAN-2M» («lFactposnb-M») npefgHa-
3HayeH ANA AOCMOTpa aBTOTPAHCMOPTAa C Lefbi BbIABNEHUA MNMPU3HAKOB,
yKasblBalOLWMX Ha Hann4mne TakHUKOB. Ha3HauyeHMe 1M cnocob npumMeHeHus
BXOZALLEro B ero coCTaB UHCTPYMEHTA MOHATHbLI 13 MepeyHsa KOMMIeKTaLnu.

KomnnekTauuns:

e ManorabapuTHbli poHapb TMna ®KA-7, mogens «Kocmoc» (L001)
ANS Manon TeNecKoNMYecKOon WTaHru;

e ocsetutenb Tuna Energolux ELF 8252 B ynakoBke € 2 afileMeHTaMu
nuTaHus;
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e npsamas (KopoTkasd) rubkas Hacajka 15 0CBETUTENS;

* YA/MHEHHaa rmbkas Hacafka ansd OCBETUTENS;

e nuHUeT Tuna NMA 150 * 2,5;

* YHUBepcanbHbIA HOX (naccaTumxn-tpaHchopmep) Tuna STAYER
22851 (22853);

e KOMMNEKT U3 2 WYNOB C YANUHUTENEM;

* O0TBepTKa yHuBepcasnbHas (6 Hacagok);

* uudgposoit mynbTUMeTp TUNa M-8 30B;

e Tefleckonunyeckas wraHra (6onbwasn);

e 3epkano 110 X 65 MM 4519 60/1bLIOK TETEeCKOMMYECKON LUTAHTW;

e Masioe 3epkano 0 35 MM Ha Masioil TeIeCKOMUYECKOM LUTaHre;

* KOMMNEKT POXKOBO-HaKNUAHBIX KNOUEn (6 WTYK);

o pynetkaTtuna STAYER «EURO LOCK 3405-5» (5 M, WWMpuHa NeHTbI
12 Mm);

* JIOMUK MOHTaXHbIi1 (rB0340/ep) C 06pe3nHEHHON pyKoATKOoMN (300 Mm);

e 3y6uno 160 mm;

e pasBoAHONM KoY 150 mwm;

e MonoTokK 300 r;

e 3apsijHoe ycTpoicTBo ManorabaputHoe Tuna GP KB 34 PGS.

KOHTpPONbHLIE BOMPOCHI

1. Kakoli cocTaB TEXHUYECKUX CPeACcTB noncka?

2. Kakux BMA0B MCNO/b3YHOTCA JOCMOTPOBbIE 3epKaia B TaMOXEHHbIX OpraHax?

3. OnuwnTe Ha3HayeHWe N NopAaLoK UCMNOb30BaHUA NPU TaMOXEHHOM KOH-
TPO/ie JOCMOTPOBbIX LLYMOB, UCMO/b3YEMbIX B TAMOXEHHbIX OpraHax.

4, KakoBO HasHauyeHWe W MopanoK UCMOAb30BaHUA 3HAOCKOMNOB MpW Tamo-
YXEHHOM KOHTpone?

5. OnuwmnTe NPUHLMN LEACTBUSA, OCHOBHbIE BUAbI N TEXHUYECKME BO3MOXHO-
CTW UCMONb30BaHNA TENEBU3MOHHbLIX CUCTEM MOMUCKA.

6. KakoBo Ha3HayeHne 1 nopsagoK UCnonb3oBaHUA Npy TaMOXXeHHOM KOHTpPO-
Ne crieunanbHbIX METOUYHbIX CPefcTB?
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METOAbl N TEXHNYECKWE CPEACTBA
NMOVNCKA OPYXUNHA, BOETPUTACOB,
METAJITMYECKNX N3AENNIA

KoHTpabaHaa CTPe/NIKOBOr0 OFHECTPENIbHOI0 OPYXWS 1 B3PbIBYATHIX Be-
LLLecTB — 3TO NPeAyCMOTPEHHOE YroM0BHbIM 3aKOHOM W 3amnpelleHHoe Moj
Yyrpo30ii NPUMEHEHNS YIONOBHOIO HaKa3aHUs NepemMeLleHne Yepes Tamo-
)KEHHYI0 TpaHULYy CTPENKOBOro OFHECTPENbHOr0 OPYXWS U B3pPbIBUYATbIX
BELLECTB, COBEPLLUEHHOE MOMUMO WU/ C COKPbITUEM OT TAMOXKEHHOTO KOHT-
pons nnéo nytem 06MaHHOr0 UCNO/Mb30BAHUS [OKYMEHTOB WM CPEACTB
TAMOXEHHOI UAEHTU(UKAL NN, a TAKXKE HeeKnapupoBaHus AN HEAO0CTO-
BEPHOTrO0 IeKNapupoBaHus.

6.1. META/VIONCKATE/IN (METAJVIOOETEKTOPDI):
NPNHUNTT OENCTBUA N OCHOBHbIE
XAPAKTEPNCTUNKW

BaXKHyl0 po/ib B OCYLLLECTB/IEHUN TaMOXEHHOI0 KOHTPONS MUrpatT Me-
TannofeTeKTopbl — 0GHAPYXWUTENMN 3anpelleHHbIX npeameToB. MeTtanno-
NEeTeKTOPbl OTHOCSTCS K YCTPO/CTBAM O0CMOTpPa, BXOASALLMM B COCTaB MHTE-
rPUPOBaHHbIX CPEACTB OXPaHbl MU UCMONb3YEMbIX aBTOHOMHO.

KOHCTPYKTUBHO MeTaNNoAeTeEKTOPbI MOTYT OblITb:

e BCTPOEHHbIMM B YCTPOICTBA 3arpaXkleHnsi CUCTEM KOHTPOA 1 ynpaB-
NeHns AOCTYMNOM;
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* aBTOHOMHbIMW CTALMOHAPHbIMU;
* aBTOHOMHbIMU MEPEHOCHbLIMU.
K 06beKTaM nNoncka OTHOCATCS:
e OFHECTpenbHOe OPYXMWE;
e 6oenpunacsl;
*  HOXMW.

Mo CTPeNKOBbIM OFHECTPE/IbHbIM OPYXXMEM MOHMMAKT OpyXue Kanum-
bpom meHee 20 MM, KOHCTPYKTUBHO NpefHa3HaYeHHOe 4NA MeXaHNYEeCKOro
MOPaXKeHUA Lefin Ha PacCTOAHUM CHapPALOM, NOJyYalLWmnmM HanpasBneHHoe
ABVXEHME 33 CYET IHEPTrMM NOPOXOBOro UM MHOTO 3apagda (cneyuanbHbIX
ropoYnX CMecein), T. e. 3HepPruun razoB ropeHns B3pPbIBYATOrO BellecTsa Me-
TaTeNbHOro TUna.

®YHKLUMOHaNbHOEe Ha3HaYyeHWe MeTaNNofAeTEeKTOPOB B 06LLEM Cly4vae
L0BO/IbHO LUMPOKOE: OT MOMCKA LBETHbIX MEeTaN10B Maccoi ~ 11 o 06Ha-
PY>XXEHUA NpeAMETOB U3 (heppPOMarHUTHbIX METa/oB.

3afayn, KoTopble pewatT MeTal104eTeKTOpb!:

* HafeXxHoe o6Hapy>XeHne 06bEKTOB MOUCKA;

e obecrneyeHne CeNEeKTUBHOCTU MO OTHOLWIEHWUK K MeTal/IMYeCKUM
npegmMeTtam;

e obecrneyeHne NOMEXOYCTOMYMBOCTU B YCNIOBUAX paboTbl Ha OXpa-
HAeMOM 0ObEKTE;

» o0becrneyeHune cneynanbHon 6e3onacHoOCTH.

6.1.1. TMpuHUKN OEACTBUS

MeTannounckaTenu npegHasHaveHbl ans 06Hapy>XeHWs CTPEKOBOro Or-
HECTPENbHOr0 OPYXXUSA U B3PbIBOOMACHbLIX MPeAMETOB MO HANMYUIO MeTan-
NNYECKMX KOPNYCOB UM AOCTaTOYHO MaccuBHbIX (6onee 3—5 r) getanen
B3pbIBaTeNen.

NX DYHKLMOHMPOBaHME OCHOBAHO Ha ABEHUW 3N1EKTPOMArHUTHOM UH-
AYKUUW, NPOSIBASOLLEMCA B TOM, YTO NMepPeMEHHOe MarHUTHOE Mosne me-
TaNN0LeTeKTOpPa, CO34aBaeMoe NPOBOOYHOM KaTyLW KON C TOKOM, CO34aeT
B MeTa/lIMYecKOM npeameTe TOKU MHAYKUMKN. 3nydyaemoe 3TUMMK TOKamMm
BTOPMYHOE MOJiIe MOXXHO 3aperncTpmpoBaTb NPUEMHON KaTyLIKOW MeTas-
nouckarens.

TOKM MOryT ObITb FAPMOHUYECKUMU — U3MEHSAOWMMNUCA MO CUHYCO-
naanbHOMY 3aKOHY, WKW LMPOKOMNONOCHbIMMK, COCTOAWMMM U3 CyMMbl MHO-
FMX rapMOHMK, 3aHMMAIOLLINX LeYH MOA0CY 3N1EKTPOMarHUTHONO CNeKTpa.
Pa3HOBUAHOCTbHO LLINPOKOMNOMNOCHBLIX TOKOB ABNSKOTCA TOKU UMMY/IbCHBbIE.
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B nto6oM cnydae meTtann 06bekTa BAMAET HA aMNANTyaAy 1 a3y (3agepx-
Ky BO BPeMeHW) BTOPUYHOIo nonsd. 1o aToMy BAUSHUKO MOXXHO OLEHUTb,
Kakoi mMeTans, Kakoro o6bema u (POpMbl HAXOANTCA B 30HE AeNCTBUA Me-
Tannomckartens.

MprMMeHeHNe MMKPOMNPOLECCOPOB B COBPEMEHHbIX MOAENAX NO3BOAET 3a
cyeT KOMMbIOTEPHON 06pPabOTKM NMOBLICUTL 3PPEKTUBHOCTL UX UCMO/b30-
BaHUA:

* 006ecneynTb BbICOKYIO CE/IEKTMBHOCTb NO BMAamM MeTannos (Hanpu-
Mep, NpeaMeTOB U3 LIBETHbLIX MeTa10B Ha (DOHe NPeaMeTOB U3 Yep-
HbIX MeTa/l/1I0B NN HaobopoT);

e HacTpauBaTb Ha MOWCK OGBLEKTOB C OMpeAeneHHbIMU reoMeTpuye-
CKUMU pa3mepamu.

6.1.2. OOHapyXuTeNbHble XapaKTEPUCTUKMN

MeTannmyeckne npeameTbl UMEKOT pasnnyHble pa3mepbl, Maccy, opmy,
3NeKTPOMNPOBOHOCTb, MAarHUTHYIO NPOHULIAEMOCTb. BEposTHOCTb 06Hapy-
XEHUs MeTannofeTeKTOPOM pasNnyHbIX NPeAMeTOB OLEHMBAETCA MO Ccrhe-
LManbHO Nogo6paHHbIM 06pas3liaM Npu KUX pPasfMUYHO NPOCTPAHCTBEHHOA
OpUeHTaL MM 1 PacnonoXeHn Ha YenoBeke B Hanboee BEPOSTHbIX MecTax.

6.1.3. CenekTuBHbIE XapaKTepUCTUKM

MeTannofeTekTop LO/MKEH OT/IMYATbL CUMTHaN OT 06bekTa noucka (opy-
XMNA) 0T CUrHana oT NpPeAMETOB /IMYHOIO MOMb30BaHUSA — KAKOYEN, 3ano-
HOK U T. NN. 9TO CBONCTBO Ha3blBAaeTCH CENEKTUBHOCTLIO.

ANeKTPOMarHMTHOe Nosie No WUpPMHe NpPoxoaa MeTanfofeTekTopa Cy-
LLeCTBEHHO HEOAHOPOAHO. CUrHan OoT 06bEKTA MOUCKA B CepefiMHe npoxoja
COM3MEPUM C CUTHaA/OM OT NPeaMeTOB IMYHOIO NOMb30BaHMSA, NPOHOCHU-
MbIX OKO/0 KaTylueK. [1o3Tomy Aans obecnevyeHms yBepeHHOro o6Hapyxe-
HUA Npu NGO OpMeHTaLMKN TaKUX NPeAMETOB, KaK MUCTONET WA HOX,
TpebyeTcs HU3KWI MOPOr YYBCTBUTENbHOCTU, U 3TO CHMXKAET CeNIEKTUBHbIE
XapaKTePUCTUKN MeTannofeTeKTopa.

CeneKTUBHOCTb UMEET NCUXOOTMYECKOE 3HaUYeHne Ansi NnepcoHana 06b-
€KTOB, OCHallEeHHbIX MeTannoaeTekTopaMmu. Yactble NOXHble cpabaTbiBa-
HUSA OT NPEAMETOB IMYHOIO MOMIb30BAHMUS CHUXKAKT Yy NepcoHana BHUMa-
HWe Ha 1to6oN curHan TPEeBoru.

6.1.4. TTomMexoyCTONYMBOCTb

Ha meTannoaeTekTop BO3AeNCTBYET Psif, BHELIHUX YCNOBUIA (Nomex), 3a-
TPYAHAOWNX BbINOMHEHWE UM CBOMX PYHKUUIA. ICTOYHMKAMMN 31EKTPO-
MarHUTHbIX MOMEX Yalle BCero sBAsTCS:
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e CWUNIOBble 3M1IEKTPOCETU U UX KOMMYTaLIMOHHOe 060pYyA0BaHNE;

« pa6oTalolLue CUNOBbIE 3NEKTPUYECKME YCTPOMCTBA (3NEKTPUUECKME
[BUTATENN, 3NEKTPUYECKNE TeHepaTopbl, TPaHCHOPMaTOopPhI);
e IHOMUHECLEHTHbIE NaMnbl;
e BUAEOMOHUTOPLI U T. [,
MomMexoycToWUYMBOCTb MeTa/I10eTEKTOPa ONpeaensieTcs ero Cnoco6Ho-
CTblO COXPaHsATb CBOW XapaKTepUCTUKU B YCNOBUSX BO3[ENCTBUS paccMo-
TPEHHbIX BbILLIE MOMEX.

6.1.5. CneunanbHasa 6e30nacHoOCTb

MeTannofeTekTopbl FEHEPUPYIOT 31eKTPOMArHUTHOE MoJie, KOTOopoe
npu Npoxoae nepecekaeT Ye/IOBEK M BOMM3N KOTOPOro A/INTENIbHOE BPeEMS
HaxoauTca nepcoHasn. MoaToMy, Kpome BbINMOMHEHMS 06bIYHbIX TpeboBa-
HWUA NO 6€30MacHOCTN YCTPONCTB, MMEILWNX INEKTPONUTaHNE, OHWN AO/K-
Hbl 06ecneymBaThb:

e 6e30MacHOCTb MO OTHOLLUEHMIO K OPraHN3My Yesi0BEKa;

e [ONYCTUMbIA YPOBEHb BANSHUA Ha UMMAAHTUPYEMble 31eKTPOKap-
ANOCTUMYNATOPSI;

e [0ONYCTMMbIIi YPOBEHb BANSHNS Ha MarHUTHbIE HOCUTENN NHOPMa-
Luu.

6.2. METAJITIONCKATEJIN
ANA PASJTIMUHBIX 3A0AY

PaccMOTpUM HECKONbKO MofJeflell MeTan/iofeTeKTopoB, peLuarLwmnx
3a/la4M noucka npeameToB B pas3/IMYHbIX YCNOBUSAX 3KCMyaTayum n pas-
NNYaKWNXCA KOHCTPYKTUBHBLIM UCMONHEHNEM. Kaxgas M3 aTux mogenein
ABNAETCA XapaKTepHbIM MpeACTaBUTENIEM LEeoro Knacca aHanornyHbIX
npuoopos.

6.2.1. PydHoin meTannouckatesnib GARRETT Super Scanner

3BecTHas mMoOAeNb py4yHOro MeTan/sionckarens, Kotopas crana MUpO-
BbIM CTaHAApTOM B JaHHOM Knacce yCTpoucTB (puc. 47).

Super Scanner 06Hapy)nBaeT CpefHero pasMepa nNuUCTosieT Ha paccTo-
AHUN 22 CM, 60/MbLLIOKW KapMaHHbIA HOX Ha pacCcTofAHMK A0 18 cM, 6pUT-
BEHHOe fie3Bne — 8 cM, 6ynaBky — 2,5 cm, obecneymBaeT aBTOMaTUYECKYHO
HaCTPOWNKY 1 NpoBepKy 6aTapeit, UMeeT BO3MOXHOCTb CHUXKEHUSA YyBCTBU-
TeNbHOCTU B CNIOXHOW 06CTaHOBKe. bonbluas ckaHMUpyoLWwas noBepxXHOCTb
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Puc. 47. PyuHoin metannogetektop GARRET Super Scanner

MeTannoaeTekTopa o6neryaet 6bICTPYHO U NONHOLEHHYO MPOBEPKY, MMEeT
Nerkuii Bec, 3aliMTHOe NOKpbITHe. O6naaas Becom nopsaka 0,5 kr, npuéop

crnocobeH coxpaHATb paboTocnocobHOCTL A0 80 u.
Cxema jocMOTpa C NPMMeEHEHMEM PYYHOIro MeTannofeTeKTopa npeacras-

NeHa Ha puc. 48.

JocmoTtp cnepean JocmoTp c3aau

JocMoTp c6oKy JocmoTp o6yBu

Puc. 48. PekomeHayeMblli NOPSALOK 4OCMOTPa YesioBeka

6.2.2. Pyu4HoW metannonckatenbs ADAMS MIT

YHuBepcanbHblin An3aitH metannovuckatens ADAMS-MIT (puc. 49) no-
3BONSIET OfleTb METAN/IOAETEKTOP KaK Ha MpaByto, TakK U Ha /IEBYIO PYKY.
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Puc. 49. PyuHoii meTannonckatens ADAMS MIT

Mpun 0feTOM Ha KXYl pyKy MeTan104eTeKTope ornepaTop MOXeT Npo-
BOAUTL NMpoueaypy Noucka Kak 0OblYHbIM PYyYHbIM MeTanno4eTEKTOPOM,
npoBoAs pykamu BAONb Tena. Manbubl OCTalOTCA CBOGOAHLIMU, MO3BONAS
HOpMa/sibHO NPOM3BOAUTL NpPOLEeAYpPY Nomcka. HeT orpaHnUyYeHuin npu pa-
60Te c annapaTypoun, KnaBmaTypoun v T. 4. Npn 06Hapy>XeHUn meTannunye-
CKOro 06beKkTa MHAMKauus obecneymBaeTcs BKIOYEHMEM BCTPOEHHOrO
BMOpPO3ieMeHTa, YTO NO3BONSAET OMepaTopy OCYLECTBAATb CKPbITbIA NO-
nck. He TpebyeT Kakon-nm60 HacTpoilkn. OnepaTop oAeBaeT U 3acTernBaeT
MeTan/no4eTeKTOP BOKPYr PYKKW, BK/OYAET ero npu nomMowy BCTPOEHHOTO
MWUKPOBbIK/OUYATENS.

6.2.3. Cucrtema cCKaHMpPOBaHUA BHYTPEHHUX
nonocten yenoseka B.O.S.S.

B.0.S.S. —cucrtema cKaHMpOBaHNA BHYTPEHHUX MOJIOCTEN YesloBeKa Ha
npeaMeT Hannunsa HebObLLIOTO OPYXUA U APYTUX METAN/IMYECKUX NpeaMe-
TOB. BeCKOHTaKTHbIE CEHCOpPbLI, pasMeLleHHble B KOprnyce Kpecna, B KOTO-
poe caguTCs YenoBeK, 06ecneynBaloT CTaTUYECKOe U AMHAMUNYECKOE [eTeK-
TUPOBAHWE YEPHbBIX U LiBETHbLIX META/INO0B, a TaKXe CN/IaBOB B €CTECTBEHHbIX
nosiocTax opraHusma yenoseka (puc. B19).

B.0.S.S. MOXeT ObITb MCMO/Ib30BAHA HE TO/IbKO B MPaBOOXPaHUTENIbHbIX
opraHax, HO ¥ AN NpefOTBpaLLEeHUS KpaXK pas/IMYHbIX MeTanInyeckux
NnpeaMEeTOB B THOpPbMax M CNEACTBEHHbLIX U301ATOpax, NpeanpuATUax, A0-
ObiBalOLWMX U nepepabdaTbiBalOWMNX LBETHbIE METa//bl, MOHETHbLIX ABOpPAX,
Ha NpeagnpuATUAX NO MPOU3BOACTBY 4acOB W HOBEIUPHbLIX YKpalleHW,
3N1eKTPOHHbIX KOMMNOHEHTOB.

6.2.4. MHOr030HHbIN apOYHbI MeTanioncKaTesb
Ranger Intelliscan 18-Zone

TexHONornsd MHOro30HHOTO eTeKTUPOBaHNA —HOBas KOHLUeNuunsa B06-
nacTtu obecneyeHmns 6e30NacHOCTU
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Mogenu cemeictBa Intelliscan —MHOr030HHbIe MeTaNN0AEeTEKTOPbI C He-
NpPepbIBHOW reHepaunein anekTpoMarHutHoro nona (puc. 50). O6bIUHO,
BCA 06/M1aCTb pamMKK pa3bmBaeTcsi Ha HabOpP KOHTPO/IMPYEMbIX KOMMbHOTE-
POM LUECTM FOPU30HTa/IbHbIX U TPEX BEPTUKA/IbHbIX 30H, KaXAas U3 KOTO-
PbIX PYHKLUNOHMPYET KaK CAMOCTOSATE/IbHbI MeTaNNoAeTeKTop. Takum 06-
pasom, NPOCTPAHCTBO MOJ apKoil pa3bmBaeTca Ha 18 30H AeTeKTUPOBaHUS.
KOHTYpbl (huryp COOTBETCTBYIOT POCTY yesioBeka 1m 50 cm 1 1m 80 cm.

Kak To/IbKO B OnpefeneHHON 30He NMPOUCXOAUT 06HapyXeHne opyxus
WM NPOCTO METa//INYECKOro npegmMmeTa, aBTOMaTUYeCcKn NPouCXoauT cpa-
baTblBaHWE feTeKTopa U Bu3yanmsaums 061acTv HaX0XAeHUa MeTannmye-
CKOro o6bekTa.

Puc. 50. MHOro3oHHbIV apoyHblli MmeTansonckaTesib Ranger Intelliscan 18-Zone

Kpome yKasaHna MecTOMoM0XeHNA MeTaN/IM4ecKoro npegmera, MHOro-
(PYHKLUMOHaNbHbIN MHANKATOP OTOOpaXKaeT TakXe YpOBeHb CUrHaNa U Te-
Kyllee cocToaHne — «['0TOB», «TpeBora», «OxugaHune».

MeTannofLeTeKTopbl peanusytoT anropuTMbl CENeKTUBHOIO MeTannofe-
TEKTUPOBaHMA. Hanpumep, B ciiydyae MOUCKa OPYXMS NpUBOp MOXHO Ha-
CTPOUTbL Ha 06HAPY>KeHMe NUCTO/IETOB, HOXEeN, 3aTOYEK U T. M., OAHOBPEMEH-
HO M36eXaB NOXHbIX cpabaTbiBaHWn OT MPeAMeTOB /IMYHOIO MOJIb30BaHUSA
(MOHETBI, K/t0UN COTOBble TeneoHbl). Pellas e 3afjady npefoTepalleHns
XULEHNN, BO3MOXHO OTKanubpoBaTb NpMOOP Ha MOUCK crieynhnyecknx
npeameToB (0T ManorabapuTHbLIX 3/IEKTPOHHbIX M3AeNnii 4O MHOTOKOMMNO-
HEHTHbIX CM1aBoB).
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ANropuTMbl CENEKTUBHOIO 06HapyXeHWs peann3oBaHbl B Buae 20 npo-
rpaMMm CeneKTUBHOrO [AeTEeKTUPOBaHWSA, KOTOPble MO3BOMSOT ObICTPO Ha-
CTPOUTb METaNNOAETEKTOP ANt paboThbl B 6OMbLIMHCTBE Cy4yaeB. [Nns peLle-
HWUS creyuanbHbIX 3aa4 Nob30BaTe/lb MOXET CO3aBaTh CBOV COGCTBEHHbIE
nporpaMmbl.HECMOTPS Ha HannMume psga HECOMHEHHbIX AOCTOUHCTB, Che-
OyeT OTMETUTb TaKOl HeAoCTaTOK METan/I0fleTEKTOPOB, U OCOGEHHO MM-
MNYNbCHbIX, KaK BO3MOXHOCTb MPUBEAEHNS K cpabaTbiBaHUI HEKOTOPbIX
TUMNOB B3PbIBATENENA MHXKXEHEPHBLIX MUH C MAarHUTHLIMUW AaTYMKaAMU LENN U
camofeNlbHbIX 3N1eKTPOHHbIX 1 31eKTPOMEXaHNUYECKMX B3pbIBaTENEN.

6.3. TIPBOPbLI NMOANMOBEPXHOCTHOI O
SOHANPOBAHWNA

[nsa o6Hapy>XeHUs NpeamMeToB (B TOM yunc/ie MeTaIM4yecknx), nycToT u
APYTrnX HeOAHOPOAHOCTEN NOA MOBEPXHOCTLIO TBEPAbIX, CbIMYYUX U XU[-
KUX cpef NpuY TamMOXXeHHOM KOHTPO/Me TPaHCMOPTHbIX CPeAcTB W Kpyn-
HOrabapuTHbIX TPy30B 6€3 BCKPbITUA, pasrpys3ku WaM npoBefeHUsa pac-
KOMOYHbIX paboT MPUMEHSAIOT TEXHUYECKNE CpeAcTBa NOAMNOBEPXHOCTHOIO
30HANPOBaHUS.

MeToj reopagmonoKaLMoOHHOro NOAMNOBEPXHOCTHONO 30HAMPOBAHUA OC-
HOBaH Ha M3YYeHWUU pacrnpocTpaHeHUs 31eKTPOMArHUTHbLIX BO/IH B cpeje
(puc. 51).

Npea metoga COCTOMT B U3NYYEHUM UMMNYNbCOB 3/1€KTPOMArHUTHbIX
BO/IH M perncrpaynum CUrHanoB, OTPaXXEHHbIX OT rpaHul, pasfena cnoes
30HANPYEMON cpefbl, UMeLWNX pasnnyme No AnMaeKTPUYeCcKonW NPOHU-
LLaeMOCTH.

TakmMmu rpaHmMuamMm pasfena B uccnefyemblx cpefax aBnisatoTcA, Hanpu-
Mep, KOHTaKT MeXay CyXUMM 1 BRaroHacbllWeHHbIMW TPpyHTaMu (YPOBEHb
()YHTOBbIX BOf), KOHTaKTbl MeXAy nopofaMu pasiMyHOro NTONOorunye-
CKOro cocTtaBa, Mexay Nopooi 1 matepmasioM UCKYCCTBEHHOIO COOpPYXXe-
HUA, MEXAY MEP3NbIMU U TafbIMU TPYHTaAMW, MEXAY KOPEHHBIMU U PbIX/bl-
MW nopogamu u T. A.

B oTnnune ot mMeTansnounckaTenen, onumcaHHbIX Bblle, MPUHLUMNBLI pa-
60Tbl reopagapa Hanbonee 61U3KM NpUHLMNAM pPaboTbl TPAAULMOHHbIX
PagnoNioKauMOHHbIX CTaHuMil. TlepBble 3KCNEPUMEHTbI MO M3MEPEHUIO
TONWMHbI NbAa B APKTUKe OblN NPoBefeHbl ¢ 00bIYHbIMU CaMONETHLIMU
nokatopamu, HarnpaBfeHHbIMM He Ha FOPM30HT, a BHU3, HA OKeaH.

B 3aBMCUMOCTHM OT 4YacTOTbl 30HAMPYIOLLLETO CUTHaNa N3MeHsAeTCa rnyou-
Ha NPOHMKHOBEHWUA CUTHANa B FPYHT M1 paspellaroLasd cnocobHOCTL reopa-
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Puc. 51. Cxema obpasoBaHus AndparmpoBaHHOW 31€KTPOMAarHUTHOW BOJIHbI OT TPYOHbI,
3aneratoweil Ha rnybuHe, U BOMIHbI, OTPAXEHHON OT rpaHuLbl pasgena cpef ¢ pasHbiMu
AN3NEeKTPUYECKMMU MPOHULAEMOCTAMU: TYOUHHBIA N BpEMEHHON pa3pesbl

fapa. Yem Bbille 4yacToTa, TEM Ha MEHbLUYHO F]'Iy6I/IHy NMPOHUKaKT BOJHbI,
HO TEéM BblLLUE pa3peLlaroLad CMNOCOBHOCTb.

6.3.1. TlopTaTUBHbIN pagnoTeXHNYECKNIA Npnbop
30HANPOBAHUSA CbIMYYNX, HABA/TIOUYHbIX
N roMOreHHbIX rpysos «30HA-M»

MopTaTUBHbLIN PagNOTEXHUYECKMUIA NPUOBOP ANCTAHLMOHHOIO 30HANPO-
BaHua (PMA3) «3o0HA-M» ABnseTcs aBTOMaTU3UPOBAHHbIM TEXHUYECKUM
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CpPeACTBOM TaMOXEHHOr0 KOHTPO/A M npefgHasHavyeH Ans onepaTUBHOrO
aocmoTtpa (Nomcka M O06HapPY>XXeHMS MOCTOPOHHUX BIOXEHWUI) CbINy4YnX,
HaBa/IOYHbIX N TOMOTeHHbIX (04HOPOAHbLIX) TPy30B (NECOK, rMnHa, WebeHb,
0eTOH, pyaa, 3epHO, X/I0MOK, pacTUTe/IbHOe U MUHEpasibHOe Cbipbe, NMU/O0-
W necoMmaTtepuansl U 4p.), B TOM 4YuC/e NakeTUpPOBaHHbIX (KOpoba, THOKW,
MELWKN U T. [.), pa3MmeLaeMblX B Ky30BaX TPAHCMOPTHbIX CPEACTB, XKenes-
HOAOPOXHbIX BaroHax (nnatopmax) v Tpromax Cyfos.

He nopniexxat 30HAMPOBaHMNIO TPy3bl, COCTOALME N3 METANI/INYECKUX N3-
AeNnNin, MeTansioNioM, a Takxe rpysbl, ynakoBaHHble B METa//IMYeCKyo (Me-
TanM3npPoBaHHYO) Tapy.

Mpnbop npeacTaBnseT co60M MOHOG/0K, COCTOALULMIA N3 ABYX CMEHHbIX
aHTEHHbIX NpPMeMo-nepefatoLnx 610KoB, 6/10Ka ynpaBneHns, 06paboTKu
N MHAMKALWW, CKNafHON WTaHrn-pyykn, 6/10ka aBBTOHOMHOIO NMUTAHUA Y
KomnsekTa kabenein (puc. 52).

B 3aBMCMMOCTY OT pa3MepoB rpysa u rnyouHbl 3aneraHus rpysa (B Tprome
Kopabsis, Ky30Be aBTOMOOU/A, MallnMHaX U T. M.) NPeayCMOTPEHbI CMEHHble
aHTEeHHble 6/10KK, paboTaroLwne B pasIMYHbIX AnanasoHax 4acToT U UME0-
WMe pasinyHble XapaKTepUCTUKKM NO rnyobuHe 30HANPOBAHUSA U TOYHOCTU
onpeaeneHns KOopAnHaT BNOXEHUIA,

Puc. 52. Mpn6op NoanoBepPXHOCTHOIO 30HAMPOBAHUS «30HA-M>»

Bnok ynpaBneHunsi, o06paboTKMU U MHAMKaLUWN GOopMUPYeT ABYXMEpPHOE
N306paKeHne NPUHATBLIX CUTHANOB 1 BbIBOAUT X HA MOHUTOP B peanbHOM
macluTabe BpemeHn (puc. 53).
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Puc. 53. Bug moHMTOpa npubopa noanoBepXHOCTHOrO 30HAMPOBaHUS

[Ans CcBA3W C BHEWHWM KOMMNbHOTEPOM, B TOM 4ucre ana opMmupo.a-
HNUA TPEXMEPHOI0 n30bpaxeHuns, B npubope npegycMoTpeH cneyunanbHblid
pa3beM N Kabenb.

MpaBMNbHOCTb UHTepNpeTauum Mosy4yaemblX NOKALMOHHbIX KapT BO
MHOIOM 3aBUCUT OT OMbITa U 3HAHWI OnepaTopa.

KOHTpO/IbHbIE BONPOCHI

1 [aiTe onpefAeneHne NOHATUA «MeTa/INIoNCKaTeNb».

2.

o ok~ w

OnuLINTe NPUHLMUN AeACTBUS MeTanoncKaTenei.

Ha30BUTE OCHOBHbIE BUAbI, KOHCTPYKLMM MeTanioncKaTenei.

OnuMLInTe NPUHLMN PaboTbl MHOTO30HHbIX MeTaNIoncKaTenei.
Mepeuncnnte MeTanIoONCKaTeNn, UCNoMb3yemble B TAMOXEHHbIX OpraHax.

KakoBo Ha3HayeHue npubopoB MOLMNOBEPXHOCTHOIO 30HAMPOBaHWUA B Ta-
MOX>XEHHOM KOHTpone?
OnuwmnTe NpUHUMN paboTbl NPUOG0OPOB NOAMNOBEPXHOCTHOIO 30HANPOBAHUS.
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OPI"AHVSAUNA SKCTINTYATALUNN TCTK.
OBECIEHEHVE 3JIEKTPOBE3OINACHOCTU
NPU SKCIIJTYATAUUMUN TCTK

OpraHunsayuna akcnnyatauum TCTK ocyliecTenaetrca Ha ocHoBe [1pu-
Kaza ®TC P® ot 25.05.2010 r. «O6 yTBEpPXKAEHMN PYyKOBOACTBA NO 3KCN/Yy-
araumm TexHnyecknx cpeacts» Ne 1000.

7.1. PYKOBOACTBO IO 3KCINYATAUNN
TEXHNYECKUMX CPEACTB (P3TC-2010)

1 PyKOBOACTBO MO 3Kcnayataunm texHmyeckux cpefacts (POTC-2010)
(nanee — PykoBOACTBO) pa3paboTaHO B LEeNAX OCYLW,eCTB/EHUS eQUHOro
noaxoda B BOMpocax opraHusaunm akcnayataynm TeXHUYecKMx CpepacTs,
MCMO/Mb3yeMbIX TAMOXXEHHbIMW OpraHaMu Mpu OCyLLeCTBNEHUN TaMOXKEH-
HOr0 KOHTPONSA, CNy>XebHO-NpPou3BOACTBEHHOW AEATENbHOCTM M OXPaHbl
TaMO)XXeHHbIX 0O0bEKTOB.

2. PyKoBOACTBO onpejenseT obwue nonoXeHuUs no Bonpocam opraHusa-
LUK 3KCnyaTaumMm TeXHUYECKMUX CPeACTB, HaXo4awmnxcs Ha 6anaHce TaMo-
XXEHHOr0 opraHa, apeHayemblx 160 nepefaHHbIX B 6e3B03Me34H0E N0Jb30-
BaHMe CTOPOHHUMUK OpraHn3auMaMmn Ha OrOBOPHON OCHOBE, €C/IN UHOE He
npegycMoTPeHO 4OroBOPOM.

Mpwn pelweHn KOHKPETHbIX OpraHM3aLnoHHbIX N TEXHUYECKNX BOMPOCOB
aKcnayaraymm TeXHUYECKMX CpPeacTB CneayeT A40MNONHUTENbHO PYKOBOACTBO-
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BaTbCA NMOSIOXKEHNAMM N TPe6OBAHUAMU COOTBETCTBYHOLLMX OPraHn3aLnoHHO-
pacrnopAAnTENIbHbLIX, HOPMAaTUBHbLIX MPaBOBbIX W 3KCMyaTaUWOHHbIX [OKY-
MEHTOB.

TpeboBaHua PykoBoacTBa 0653aTeflbHbl A1 BCeX AO0MKHOCTHbIX AL, Ta-
MOXXEHHbIX OpraHoB, 3KCNIyaTUpPYHLWNX TeEXHUYECKME CPeACTBa.

3. TexHn4yeckune cpefctea (TC) — aTo cneymanbHble cpeacTsBa, npeaHa-
3HayeHHble gnd obecrneyeHNss TaMOXEHHOI0 KOHTPONA, CAYy>Ke6HO-NpPouns-
BOACTBEHHOW AeATENbHOCTU U OXPaHbl TAMOXEHHbIX 00 bEKTOB.

4. TpeboBaHMa PykoBOACTBa pacnpoCTpaHsaTCS Ha creaytowmne suabl TC:

TeXHMYeCKue cpedcTsa TamoXXeHHOro KoHTpona (TCTK);

CpeAcTBa TaMOXXEHHOr0 KOHTPONAA [AeNnAawnxca U pagmoakTUBHbLIX
maTepunanoB u onacHblx otxoaos (TK APM),

KOMMN/eKCHble cuctembl 6esonacHocTn (KCB);

oprrexHmnka (MHOroyHKLMOHaNbHbIE YCTPONCTBA, KONMPOBaIbHO-
MHOXWTE/IbHAA TEXHUKA, OPrTeXHUYecKne CpeacTBa);

cpeAcTBa AN OCYLLECTB/IEHWUA TPAHCNOPTHOIO KOHTPONS;
KPUMUHANNCTMUYECKAA TEXHUKA U TeXHUYEeCKMe CcpefcTBa A403HAHUSA
N LOKYMEHTUPOBAHUA; CUCTEMbI CUMTLIBAHNA U pacno3HaBaHUA HO-
MepPHbIX 3HAKOB aBTOTPAHCNOPTHbLIX CPEACTB, CUCTeMbl 6ecnepeboii-
HOr0 rapaHTUPOBAHHOIO 31EKTPOCHABXEHNS;

BCMOMOraTe/ibHble TEXHUYECKUE CPeACTBa; cpeacTBa namepeHus (CW),

5. Ikcnnyatauma TC — 3TO KOMMNJIEKC OpraHn3aLMOHHO-TEXHNUYECKUX
MEpPONPUATKIA, HaNpaBfeHHbIX Ha noagaep>aHme TC B UCNPaBHOM COCTOS-
HUN N NOCTOAHHOW rOTOBHOCTW K MPUMEHEHMIO MO LLeNIEBOMY Ha3HAUYEHUIO.

6. Akcnnyatauma TC BKIOYaeT:

NNaHWpPOBaHWe;
YYerT;

KOHTPO/Ib TEXHUYECKOT0 COCTOSIHUS;

NOATrOTOBKY M AONYCK AO/MKHOCTHbIX AL, K 3KCNayaTaunum;
BBOJ B 3KCMyaTaumio;

KaTeropupoBaHue;

XPaHeHMe;

BeJleHNe 3KCNayaTauMoOHHOW AOKYMeHTaUUN;
TeXHMYECKOe 06CNYyXXMBaHUE;

PEMOHT;

peknamaynoHHYy0 paboTy;

crnucaHue;

YyTUIN3auUnio;
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* METpOJsiIorn4yeckoe obecneyeHue; MaTepunanbHO-TEXHNYECKOE obe-
cneyeHue.

7. YcnelwHoe BbINO/IHEHMe 3a4a4 no akcnayatayum TC gocturaercs:

* CBOEBPEMEHHbLIM MMaHUPOBAHMEM, YETKOI opraHu3saumen m kade-
CTBEHHbIM BbIMO/IHEHMEM BCEr0 KOMMIeKca MeponpuaTUin No aKc-
nnyaraumu,

* CUCTEMATUYECKUM KOHTPONEM TEXHUYECKOTO COCTOSAHUA U OpraHu-
3aumm akcnnyatauun TC;

* Ha/Mymem AOCTOBEPHbIX AaHHbIX 00 YKOMM/IEKTOBAHHOCTM MOoApas-
[e/IeHNN TaMOXEHHbIX 0praHoB TC 1 NX TEXHUYECKOM COCTOSIHUK;

e CBOEBPEMEHHbIM MaTepuanbHO-TEXHUYECKUM 06ecrneyeHUMEM 3KC-
nnyatauum TC, co3gaHMeM Heo6X0AMMbIX 3anacoB MaTepuanbHbIX
CpeacTs;

e KauyeCTBEHHbIM MeTPOMOTMUYECKNM 06ECNeUYeHUEM;

* T0/IHON YKOMM/IEKTOBAHHOCTbIO MH(POPMALMOHHO-TEXHNYECKOW CNYX-
6bl (NoApasaeneHns) KeannpuUMpoBaHHbIMK CrieyannucTamu,

* TBEPAbIM 3HAHMEM W BbINOMHEHUEM AOMXHOCTHLIMWU NnLLAMU Tpebo-
BaHMI HacTosuero PykoBoacTBa 1 ApYrnx HOPMaTUBHbIX AOKYMEH-
TOB, PernaMeHTUPYLWMX opraHn3alnto akcnayataunm TC, N3yyeHu-
eM, 0606LleHeM M BHe[pPeHMeM NepefoBOro onbiTa akcnayaraymm
TC;

e CO6MOAEHNEM AOMKHOCTHBIMU NNLLAMU TAMOXEHHbIX OpraHoB Mep
6esonacHoCTK npu akcnayataumun TC;

» 3akpenneHuem TC 3a OTBETCTBEHHbLIMU UL AMM.

8. TC B 3aBUCMMOCTU OT KOHCTPYKTUBHbIX OCOOGEHHOCTEW BXOAALLEr0
B coctaB TC 060pyaoBaHus, XapakTepa UCcnosib3oBaHuA, Tpe6oBaHNIN K TeX-
HWYECKOMY 06CNYyXXMBaHWUIO, YCTaHOB/IEHHbIX B 3KCMNyaTalMOHHON [LOKY-
MeHTauMn, YCNOBHO AeNIATCA Ha NMPOCTbIe M CI0XHbIe. K NPOCTbIM OTHOCATCA
TC, KOTOpble NO CBOEMY YCTPOMCTBY NPU MCMNONb30BAHMUMN MO Ha3HaYeHMUIO
He TpebyIoT cneymnanbHblX 3HAHUIA 1 HABbIKOB 0OpaLleHns ¢ HAMM, NPOCTbI
B YNpaB/ieHWW, a TakXe He TPebytoT MpMBIeYeHUs Creynann3npoBaHHbIX
(CepBUCHbIX) opraHu3auui ans NPoBeAeHNss NX TEXHUYECKOro 0b6cnyXunsa-
HUSA 1N PEMOHTA.

9. TC B 3aBMCUMOCTW OT YC/IOBUIM MPUMEHEHUA MNOAPA3LENATCA Ha
OCHOBHble 1 y4yebOHble (OMbITHbIe 06pasLbl).

10. K ocHoBHbIM TC OTHOCATCHA cpeAcTBa, NMpefyCcCMOTPeHHble Tabenem
MOJIOXKEHHOCTU TaMOXEHHbIX OPraHoB, K y4ebHbIM —CpefCcTBa, npegHasHa-
YeHHble ANA 00yYeHNsA LOMKHOCTHbLIX ML, TAMOXEHHbIX OPraHoB. Y4ebHble
TC 0603Ha4alOTCA INTEPON «Y».
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11. 3anpeuiaeTca NCNONb30BaTh OCHOBHbIe TC Ana 06y4yeHns 4OMKHOCT-
HbIX AL, TAMOXXEHHbIX OPraHoB NprMeMamM TEXHUYECKOro 006C/Ty>KUBAHUA U
PEMOHTA, CBA3aHHbIM C MCKYCCTBEHHbIM CO3[JaHMEM HencnpaBHOCTEN, pas-
OOpPKO, IEMOHTaXeM, HapyLUeHMEeM HACTPOEK M PErynmpoBoK.

[lonyckaeTcsa ncnosib3oBatb 0CHOBHble TC 418 00y4YeHUA LO/HKHOCTHbIX
NNAL NPUMEHEHMNIO MO Ha3HaYeHuto.

12. K akcnnyatauun gonyckaoT TC, COOTBeTCTBYHOLW e TpeboBaHMAM
HOPMATMBHON W 3KcnayaTaUMOHHOW AOKYMeEHTauMW, MOMHOCTbI0 YKOM-
NNeKTOBaHHbIE, MMetOLMe 3anac rapaHTUMHOIO NN TEXHUYECKOro pecyp-
ca, 3aperucTtpupoBaHHble (YYTEHHbIE) UM OCBUAETENbLCTBOBaHHbIE (Cep-
TUpnuMpoBaHHbIe) opraHamu [ocatomHagsopa uam PocnoTtpebHag3opa,
C BXOA4ALWMMWN B HUX NoBepeHHbIMU CI.

13. TC cnefyet cofiepXaTb B UCMPaBHOM COCTOSSHUMN M NOCTOAHHOW rOTOB-
HOCTU K NPUMEHEHUI0 MO0 Ha3HavyeHMo. 3anpeLlaeTca pasyKomMnaeKToBaHue
NN N3bSATME COCTABHbLIX YacTei, 6/10KOB U Y3/10B U3 KOMIJIEKTA U3JeNNS.

14. 10/XKHOCTHbIE NLa, BUHOBHbIE B UCNO/b30BaHUM TC He No Ha3Ha-
YeHUI0, B pa3yKOMMNEKTOBAHWMW, YTPaTe U BbIBOAE UX U3 CTPOSA, NpUBeKa-
IOTCA K OTBETCTBEHHOCTU B COOTBETCTBMM C 3aKOHOLaTeNIbCTBOM PoCCUiA-
cKol depepaumn.

15. B npouecce akcnnyataynm TC cnefyeT OCYLLECTBNAT:

* KOHTPOJIb TEXHNYECKOro COCTOAHUA, UCXOLHOTO MOJIOXKEHUA U TO-
ToBHOCTM TC K MCNONb30BaHMIO NO HasHauYeHUIo nepes Hayanaom u
nocne 3aBepLleHns paboT;

* KOHTPO/JIb COBNOAEHNSA TEXHONOMMYECKOW NOC/e0BaTe/IbHOCTHU One-
pauunii, ycTaHOB/IEHHOW 3KCMyaTauMOHHOW fOKYMeHTaumnen;

* KOHTpPONb cO6MOAEHNS NpaBui 1 Mep 6e30MacHOCTM MpKU 3Kcnaya-
Tauuun TC.

16. Bec BUAbl KOHTPONS OpPraHM30BbLIBAKOTCA U MPOBOAATCA B COOTBET-
CTBUM C PYKOBOACTBOM, 3KCNAyaTauMOHHOW AOKYMeEHTauuein v apyrumu
LOKYMeHTamu, OnpejenaiwmMmm 0643aHHOCTU LO/MHKHOCTHBLIX UL, Npu
opraHusaummn akcnnyataunmm TC, ucKNoYaoWmMmMm nobble NOMbITKU Ha-
PYLEHNN TEXHONOTNYECKOW AUCLUNINHBI, YCTAHOB/IEHHbIX NPaBua U Mep
6e30NacHOCTU, HECAHKLMOHNPOBaHHbIe AeNCTBUSA JO/HKHOCTHbIX INL, 3KC-
nnyatnpytowmx TC.

17. Mpwn npoBeaeHnn NO6bLIX pabot ¢ TC cTporoe cobntoaeHne ycTaHoB-
NEHHbIX NpaBui U Mep 6e30NacHOCTU ABNSETCA 0053aTefibHbIM L/19 BCEX
AO/MKHOCTHBIX UL, 3aHUMAlOLLLMXCSA UX 3KCMyaTalnen.

Hvkakue NpuUYmnHbI, B TOM YAC/E€ U CPOYHOCTb BbIMOSIHEHUN paboT, He
MOTYT ABNATLCA OCHOBaHMEM A1 HapyLLEeHUa YCTAHOBEHHbIX NpaBua N Mep
6esonacHocTy npu akcnnyatauymn TC.
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18.  [Oo/MKHOCTHble nuua, ocyllecTsasolme akenayartaumo TC, 4omx-
Hbl MO/YyYaTb CBOEBPEMEHHYIO U LOCTOBEPHYK MH(pOpMaLno O NOTEHUM-
anbHOW WUNW peanbHOM ONAacHOCTM, BO3HMKaKOLWEN nNpu Ux skcnayataunu.
PYKOBOAUTENN TaMOXEHHbIX OPraHoB [A0/MKHbI 06ecrneynTb YC/OBUA, He-
obxoanmble Ana 6es3onacHon akcnnyatauun TC.

7.1.1. YnpasneHue akcnnyatauuen TC.
OpraHbl ynpasneHns akcnayataynen TC

Mopg ynpaBneHnem akcnnyataumein TC noHUMaeTca AeaTeNbHOCTb Opra-
HOB yMnpaBneHWs, HanpaB/eHHasas Ha CBOEBPEMEHHOE N KaYyeCTBEHHOE Bbl-
nosiHeHue 3afad no akcnnyatauum TC.

K opraHam ynpaBneHus akcnnyatauunein TC oTHocATCA:

e B ®TC Poccun — [(NaBHOe ynpaBneHne NHPOPMALMOHHbIX TEXHO-
norun (FYWT);

* B pervoHanbHOM TamMOXeHHOM ynpasneHnn (PTY) M TaMOXHSAX,
HenocpeACcTBEHHO NoAYMHEHHbIX ®PTC Poccnn, — MHGpopMaLMOH-
HO-TeXHMYyeckaa cnyxba; B TaMOXHSX, KPOMe HenocpeaCTBEHHO
noguynHeHHbIXx ®TC Poccum — MHPOPMALMOHHO-TEXHUYECKOE
nogpasgeneHune (otaen, oTaeneHue).

YnpaBneHue akcnayataumnein ocyu,ecTsseTcs nNo BepTUKanibHON CXeme:
®TC Poccum uepes HavanbHuka N'YWUT, KoTopomy nofvymHeHbl (No BO-
npocam akcnnyatauun TC) HayanbHUKN MHPOPMALNOHHO-TEXHUYECKUX
cnyx6 (nogpasaeneHunin) PTY, TaMOXeH.

7.2.  TIUJIAHVPOBAHWE SKCINYATAUNN TCTK

MnaHnpoBaHue 3Kcnayatauuy OCYLLECTBAAETCA C Lefbio pa3paboTku
KOMMeKca HeobX04MMbIX OpraHM3aLMOHHO-TEXHUYECKUX MeponpusaTui
no obecnevyeHU0 CBOEBPEMEHHOrO MU KayeCTBEHHOrO Mcnosb3oBaHua TC
MO Ha3HaYeHUH0.,

MnaHnpoBaHWe 3Kcnayartauuu BKIKOYAET paspaboTKy rofoBbIX M1aHOB
akcnnyatauum TC, ux coriacoBaHue, yTBepXaeHue v LOBefeHne 40 UCnon-
HUTENein N OTBETCTBEHHbIX NINL, 32 OPraHM3aLuio U KOHTPO/b UCMOJTHEHUS.

OCHOBHbIMM 3afila4amMu NiaHMpPoBaHuA akcnayartauum TC ABAAKOTCA: NOA-
fepxxaHme TC BNOCTOAHHO FOTOBHOCTU K UCMOJIb30BAHMIO N0 HA3HAYEHWIO;
CBOEBPEMEHHOE MpoBefieHNne TeEXHUYECKOro ob6cnyxunsanua TC, nnaHomep-
Hbl UX BbIBOJ B PEMOHT; paBHOMepHas 3arpyska MH(MOPMaLMOHHO-TEXHU-
Yeckux cnyx6 (nogpasgeneHunin) n cneunannm3npoBaHHbIX (CEpPBUCHbLIX)
opraHusauunii pabotamy No TeEXHUYECKOMY O0BCNYXXMBAHUIO N PEMOHTY; MO-
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CTOSAAHHbIN KOHTPO/b 38 TEXHUYECKMM COCTOAHUEM, UCNO/Mb30BaAHWEM U Xpa-
HeHnem TC.

FogoBoit nnaH akcnnyatauum TC GopMUPYOT HA OCHOBaHUM MpuUKa-
30B M PacCNOPAXEHM BbILWECTOAWMX TAMOXEHHbIX OpraHoB; pe3y/bTaToB
BbINOJIHEHWUSA NnaHa akcnayataumm TC 3a Nnpoweawmnia rog, niaHoB BBoAa
B 3KCNyatauuio, TEXHUYECKOro obcnyxmeaHusa, peMoHTa TC; akcnnya-
TaUWOHHOW [LOKYMEHTauun; GHXKETHOro (hMHaHCMPOBAHUSA NO CTaTbAM
CMET pacxofoB Ha 3KCnyatauuto U PEMOHT creumnanbHOW TEXHUKKU, CPo-
KOB NPOBefeHNs OCBUAETEeNIbCTBOBAHUI N MOBEPOK, YCTAHOBJ/IEHHbIX (he-
AepanbHbIMU OpraHaMn UCNOHUTENbHOW BNacTu B 06/1acTn cTaHgapTm3a-
LW, METPONOTNU N cepTUPUKaLUN.

FopoBor nnaH akcnnyaTaumy C BKAKOYaET cregytowme pasgesibl: BBOS
B 9KCM/lyaTaunto, TEXHNYECKOe 06C/yXXBaHWe, PEMOHT, BbIMO/IHEHWEe paboT
no GHONINETEHAM, TEXHMYECKOe ocBuaeTenncTeoBaHne TC C LEeb0 KaTero-
PUPOBAHUA WK CNUCAHUA, YTUAM3aLmMa, peMOHT 1 nosepka CW, opraHum-
3aLMOHHbIe MeponpuaTMA Mo obecneveHUto akcnayataumm TC, KOHTPO/b
TEXHUYECKOro COCTOAHMA 1 opraHu3aunm akennyarayum TC.

Pasgenbl nnaHa BbINOMHANTCA B TabnMyHOW popme. B HUX OTpaxkaroT
NPOBOAMMbIE MepPOnpuATUA, YKa3biBalOT CPOKM WX NMPOBEAEHUA, UCMNOJI-
HUTENen, KOHTPONUPYHOLWMX N OTBETCTBEHHbLIX UL, ApYyrMe HeobXo4nMble
CBELleHMNA: OCHOBaHWe NPOoBeAeHMA MePONPUATUIA, NOPALOK N 06BEMBI (hU-
HaHCcuMpoBaHuA (Nocne OBEAEHUA 4,0 TAMOXEHHbIX OpraHoB IMMUTOB 610 -
XETHbIX 0643aTeNbCTB) U Ap.

C040BOW NiaH pa3pabaTbiBaeTCs M COrNacoBbIBAETCA C3aMHTEPeCOBaHHbI-
MU noapasfeneHns iMm MHGpopMaLnoHHO-TEXHNYECKOW cnybon (noapas-
LeNeHneM) 1 yTBepPXAaeTcs HayalbHUKOM UH(POPMaLMOHHO-TEXHNYECKOM
CNy>X6bl UM 3aMeCcTUTeNIeM HavyalbHUKA TAMOXXEHHOI0 opraHa, Kypupyto-
WUM MHPOPMALMOHHO-TEXHUYECKME NOAPA3[EeNIeHNsA, He MeHee YeM 3a
10 cyT 40 Hayana KaneHgapHoro rojaa.

7.2.1. KOHTpONb cocTOoAHUA akcnnyaTauyum TC

KOHTpOnb cocTosiHMA akcnnyaTauun TC —oaHa M3 (hYHKLNIA opraHoB
ynpaBneHus, ocyLlecTBsieMast C LieNlbl0 NPOBEPKM TEXHUUYECKOr0 COCTOS-
HUs TC, CBOEBPEMEHHOCTU, NOMHOTbLI U KauyecTBa BbINMOMHEHWS 3aniaHu-
POBaHHbIX 3KCM/yaTaLMOHHbIX MepPONpuUATUA U Tpe6oBaHWIA PYKOBOAS-
LMX, HOPMATMUBHbIX NPABOBbIX M 3KCMNyaTalUMOHHbIX JOKYMEHTOB BCEMMU
noapasaeneHnsiMy1 TaMOXEHHbIX OPraHoB, akcnayaTupytowmumm TC.

MpoBepkKa cOCTOAHMA 3akcnnyaTauum TC TamoXeHHoro opraHa (ga-
Nnee —nNpOBepKa) OCYLECTBNSETCA KaK NaHOBO, Tak U BHENNAHOBO, B NO/-
HOM 06beme UK, NPy Heo6X0AMMOCTH, NO OTAENbHLIM BonpocaM. Mepuno-
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AVNYHOCTbL NPOBEPOK OMnpefensdeT HavyabHUK opraHa ynpaB/eHNs ¢ y4eToMm
TOro, YTO NPOBEpPKa AO/HKHA NPOBOANTLCA B MOJITHOM 06bEME He peXke O4HO-
ro pasa B Tpu roga, a no OTAeNbHbIM BOMpPocaM — exerogHo. MNposepky
OCYLLeCTB/IAET KOMUCCUA, Ha3HaYeHHaA NMPUKa3oM BbILLECTOALLEro TaMo-
YXEHHOro opraHa.

[MpoBepKe NOANEXUT:

* MnaHumpoBaHue akcnnyatauun TC;

e oOpraHusauyma akcnnayatauum TC;

* TexXHu4yeckoe cocTtosfHune TC;

e BejeHue aKcnnyaTtaynoHHOW JOKYMeHTaLunu;

e obecrneyeHne TeXHMKN Be3onacHOCTU npu akcnnyatauum TC;

* YpOBEHb MOATOTOBNEHHOCTU AO/MKHOCTHLIX AL, 3KCNAYaTUPYoLWnX
TC;

e QpraHusayusa gonycka gOMKHOCTHbIX ul K paboTe ¢ TC;

* WNCNONHEHMEe TpeboBaHU HOPMATUBHbIX MPaBOBbLIX U 3KCNyaTauu-
OHHbIX JOKYMEHTOB.

HavanbHMK NpOBEPAEMOro TaMOXXEHHOro opraHa 06s3aH 06ecneynTsb:

e BCTpeyy, pasmellleHne 1 6€30MaCHOCTb Y1EHOB KOMUCCUW, BbIAENUTb
Ana paboTbl KOMUCCUU HeobXoAauMble CNyXXeOHble MOMeLleHuUs,
CpefcTBa CBA3W, OPrTEXHUKY W aBTOTPAHCMOPT;

e [OCTYN KOMMUCCUWN B MecTa akcnnayartauumn TC.

Mepea HavyanoM NPOBEPKM HavyanbHUK NPOBEPSEMON MHGOPMALLMOHHO-
TEXHUYECKOW CnyX6bl (noapasaeneHns) npeactaBiseT KOMUCCUN CNpaBKy
0 WITATHOW YMCNEHHOCTU cNyX06bl (MoapasfeneHuns), Hanuunum N TeXHNYe-
CKOM cocToaHumM TC, a TakXe gaHHble 0 TC, HaxoAAWNXCA Ha XPaHEHUU U
CMUCaHHbIX 3a nepuoj, npoweaLlnid nocne npeabliayuleil NpoBepPKN Tamo-
YXEHHOro opraHa.

B xofe nMpoBepKM KOMWUCCUIO COMPOBOXXAAeT MNpeAcTaBUTeNlb MHGOP-
MaLMOHHO-TEXHNYECKONM CNyX6bl (Nogpa3feneHns) TaMOXeHHOro opraHa.

Komunccua nmeet npaso:

e TpeboBaTb NpefCcTaBNeHNs HOPMATUBHbLIX, TEXHUYECKNX, YYETHO-0T-
YeTHbIX, 3KCMyaTalNOHHbIX U APYTUX OKYMEHTOB N0 NpoBepsAeMbIM
BOMpocam,

* TpeboBaTb npoBefeHNsA nNpoBepok TC Ha PYHKUMOHMPOBaHUE, U3-
MEpPEHNN TEXHNYECKMUX MapaMeTpoB, NoANeXalluX KOHTPOSHO;

* TMPOBEpPATb, Y AO/MKHOCTHbIX 1L, paboTatowmx ¢ TC, 3HaHMA YCTPOiA-
cTBa, npasun akcnayartauum TC, npaBun u mep 6e30NacHOCTU;

e MpoBepsiTb cocTossHMe TC BO BCex MecTax UX 3KcnayaTauum n xpa-
HEHUS;
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e OTCTPaHATb LO/MKHOCTHBIX 1L, OT paboTkl ¢ TC 40 yCTpaHEHMA Hefo-
CTaTKOB B C/ly4YasaX OTCYTCTBUSA Y HUX JOKYMEHTOB 0 lonycke K paboTe,
HapyLeHNa UM HeTBEPAOro 3HaHMA VMW NpaBua U Mep 6e3onacHo-
CTW, TpeboBaHM 3KCNayaTauMOHHON AOKYMEHTauumu, TeXHO0rnm
paboT;

e 3anpewiatb akcnnayartauunto TC fo ycTpaHeHMa HeOCTAaTKOB B Cllyyae
BbIABNEHUSA HAPYLUEHWI NpaBui UX 3KCnayatauun, yCcnoBuii xpaHe-
HUA, Npasua 1 mep 6e30NacHOCTN, KOTOPbIe MOTYT MPUBECTU K Bbl-
Bogy TC m3 cTpos, NPUYNHEHUIO Bpefa 3L40POBbIO JIIOAEN.

O6 oTCTpaHEeHUX AO/MKHOCTHbIX AL, OT paboThbl M 3anpeLLeHnmn aKkcnya-
Tauum TC Komuccus HemMeaeHHO CO06LLLaeT HavyalbHUKY TaMOXXEHHOr0 op-
raHa.

Komunccum 3anpewjaetcs:

e OTBNEKATb [JO/MKHOCTHbIX 1L, B MOMEHT NpUMeHeHMs TC no Ha3Ha-
YEHWI0, BbIMONHEHUst onepauuii TO;

e MOAMEHSATb JO/MKHOCTHbIX AL, MPX UCNONb30BaHUM TC No Ha3Have-
HUIO, BbINOMIHEHUMW onepauuii TO.

Mo nToram NPOBEPKN KOMUCCUS BbICTABNSET TAMOXXEHHOMY OpraHy OLLeH-
Ky «y/[0BNETBOPUTENIbHO», «HEeY0BNEeTBOPUTENbHO». ITOroBas oLeHKa «y/o-
BNETBOPUTE/IbHO» MO pe3ynbTaTamM MPOBEPKM COCTOsSHMS TC BbICTaBNAETCS
NPU NONYYEHNN OLLEHKN «Y[0BNETBOPUTENBHOM» MO KaXK0MY 13 OCHOBHBbIX
HanpasfeHWii NPOBEPKU, «HEeYA0BNETBOPUTENbHO» —NPU NONYUYEHUN OLLEH-
KW «HEY10BNeTBOPUTENIbHO» XOTS Obl MO0 OHOMY M3 HanpaB/eHWIA.

Pe3ynbTaThl NPOBEPKM 0hOPMIAIOTCA aKTOM (2 9K3.). B akTe NpoBepKM no
KaXK[,OMYy NpOBEPSeMOMY HaNpPaB/EHNIO OTPAXAKTCA: COCTOSHUE AN, BblsiB-
NeHHbIe HapYLIeHUs U HEeAOCTAaTKN; NPOGNEMHbIE BOMPOCHI; OLEHKA; NPUHU-
MaeMble Mepbl B OTHOLLIEHWUW BUHOBHbIX NNLL; NPEAI0XEHNS KOMUCCUI; CPpO-
KW YCTPaHEHMsi He0CTaTKOB. AKT MPOBEPKM NOAMUCHIBAOT YeHbl KOMUCCUY
M NPefCTaBNAT A5 03HAKOM/IEHMSI HAaYaNbHUKY TaMOXEHHOr0 opraHa.

HauaNbHUK TAMOXEHHOT0O OpraHa 0643aH NPUHATbL Mepbl MO YCTpaHe-
HUIO OTMEYEHHbIX B aKTe NMPOBEPKN HeAOCTAaTKOB W A0N0XMUTb O pe3ynbTa-
TaX B BbILUECTOSALUA TAMOXEHHbI OpraH.

7.2.2. Y4YeT N 0TUETHOCTb Nno skcnnyatauum TC

Y4eT 1 0TYUETHOCTb N0 aKcnnyaTaumm TC BeeTCA B LIeNISIX CBOEBPEMEHHOIO
obecrneyeHns opraHoB ynpaBneHUs 3Kcnnayartalueil 40CTOBEPHbIMU AaHHbI-
MW O HanMuny, KayeCTBEHHOM (TEXHUYECKOM) COCTOSIHUM K ABMXeHuUn TC,
HEO6XO0MMbIMK NS NIAHUPOBAHUS SKCNIyaTaLUN, NOATOTOBKU UCXOAHbBIX
AAaHHbIX 15 COCTABMEHNS OTYETHO AOKYMEHTALUN, BeAeHUs 6a3bl JaHHbIX.
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Yuety nognexar TC, Haxogswmeca Ha 6anaHce TaMOXXeHHOro opraHa,
apeHgyemble nnbo nepegaHHble B 6e3B03Me34HOE MOJIb30BaHME CTOPOH-
HUMW OpraHu3ayMsamMu Ha LOroOBOPHON OCHOBeE, a Takxe TC, (haKTU4ecku
NCMoSib3yeMble B LIeNsX TAMOXEHHOro KOHTPO/A, HO HaxoAawmecs B Npo-
Llecce NOCTaHOBKM Ha 6aniaHC TaMOXEHHOro opraHa.

B MH(DOpPMALMOHHO-TEXHUYECKOW Cnyxxbe (noapasfeneHnn) TamMmoXKeH-
HOro opraHa BefleTcs TeKyLWNiA 1 UTOrOBbIN Y4YeT no akcnayatayum TC.

Tekywmin yyeT no akcnnyataynm TC BefeTcs Ha OCHOBE BbIMOJIHEHUSA
paboT No nnaHy aKcnayataynum Ha rof 1 BKAOYaeT yyeT npeabsBAeHHbIX U
YA0B/ETBOPEHHbIX peKaMauuin, yCTpaHeHHbIX HeMCNpaBHOCTEN, pacxoja
pecypca TC, a Takxe aHanm3a no criefyrLnumMm Bonpocam:

* YKOMMNEKTOBAHHOCTU M TEXHWYECKOro coctosiHua TC; cooTBeT-
cTBusA Konnyectsa TC Hopmam CHabXxeHus;

e HaNMuna AOMNKHOCTHbLIX INL, B UHHOOPMALMOHHO-TEXHNYECKON CNyX-
6e (noapasneneHnn), CTeNeHM UX NOATOTOB/IEHHOCTH;

* Hannumda n goctatoyHoctn 3UT, pacxofHbiXx martepuanos ansa obe-
creyeHns HafleXXHoun paboTsl I'C;

* BbISIB/IEHHbIX HEUCMPABHOCTEN U MPUYUH UX BO3HUKHOBEHMA MNpU
akcnnyatauun TGC;

* QpraHusayumn XpaHeHUs, COOTBETCTBUA YCNIOBUIA XPaHEHWNSA YCTaHOB-
NeHHbIM TpeboBaHMAM, obecneumBaroW MM coxpaHHoCTb TC;

* CBOEBPEMEHHOCTW Bblfe/ieHNa (PUHAHCOBbLIX CPEACTB, HEOOX0AMMbIX
Ana obecrnieyeHmsa skcnayataummn n pemoHta TC.

Y4yeT TeEXHUYECKOro COCTOAHUSA, KOMMNEKTHOCTU, TEXHNUYECKOro 06cny-

XWNBaHWNA, peMOHTa, HapaboTkn TC ocyLecTBNseTCA:
* B OA0BbIX NnaHax akcnayarayum;
* B dopmynapax (nacnoptax) TC;
* B EXEKBapTa/ibHOMW OTYETHOCTU Nepes BbllEeCTOALLUM TaMOXEHHbIM
OpraHoM corfacHo AecTBYHOLWMM HOPMaTUBHbIM AOKYMEHTaM.

NTorosblii yueT akcnnyataymm TC 3akntoyaeTcd B 0606WeHUN cBefe-
HWIA 0 BbIMONIHEHMW BCEX MEPONPUATUIA TOLOBOrO0 naHa akcnayatauum TC
N AONONTHUTENbHBIX PaboT, BbIMO/HEHHbIX B TeYEHWNE roja.

NTorosbii yyet akcnnyaTaumm TC Begetcs B MHPOPMALMOHHO-TEXHM-
4yeckon cnyxbe (noapasfeneHMM) TaMOXXEHHOro opraHa B 3/1EKTPOHHOWA
(opme. MopagoK, CPOKN U hOpPMbl NMPeACcTaBNEHNSA OTYETHbIX 4OKYMEHTOB
0 TEXHMYECKOM COCTOAHMW M 3KCnayaTtaumm TEXHUYECKUX CPEefCTB B Bbl-
LWecToALMe OpraHbl yrnpaBneHnsa aKcnayartaunen onpefenstoTcs npukasom
dTC Poccumn.
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7.2.3. OpraHunsayna skcnnyataumm TC

OpraHusauma akcnnyataumm TC BkoYaeT B ceba Takme paboThbl, Kak:

* MOArOTOBKA W fONYCK AO/HKHOCTHBIX INL, TAMOXXEHHbIX OPraHoB K 3KC-
nnyataunm TC;

* TexHWYyeckad JOKyMeHTauusa, ucnosnb3yemas npu akcnnyartauum TC;

* npuem-nepefaya, NnepeBo3Ka, yuyeT HaNMUNA 1 gBuxKeHua TC;

» BBOJ (Npuemka) TC B aKcnyatayuio;

e yCTaHOB/NeHMe Kateropun TC 1 npoaneHne nx pecypca,

e XpaHeHue TC;

* TexHumyeckoe obcnyxxusaHune TC;

* peMOHT TC;

* rapaHTUIHble 0653aTeNbCTBA NOCTaBLLMKA;

* pekfiamalmnoHHas pabora,;

* HasHauyeHue n pacxogosaHue 3UIT;

* CHATKE C 3Kcnnyatauum u cnucaHue TC;

e yTununsayuna TC;

* MEeTpOonornyeckoe obecreyeHue.

7.3. OCHOBHbIE TPEBEOBAHNA
MO OBECIIEHEHNIO
SJIEKTPOBESOINACHOCTU

TpeboBaHMA No obecrieyeHNO 3NeKTPO6E30MaCHOCTN pPernaMeHTUpPYoT-
ca MNMpunoxeHnem K lMNpukasy @TC Poccun ot 15.04.2008 r. «[MpaBuna no
OXpaHe TpyZa B TaMOXXeHHbIX opraHax un yupexaeHunax ® TC Poccunm» Ne 403.

1. Bce nomeuweHns 1 pasMelleHHble B HUX TEXHO/MOMMYecKoe W ycTa-
HOBOYHOE 060pyf0BaHMe, 3NeKTpoHarpeBaTenbHble NPMbOpbI, CUN0OBas U
OCBeTUTe/IbHasA NPOBOAKM (Oanee —3/1eKTPOYCTAHOBKWN) A0/KHbI OTBEYATb
TpeboBaHUAM AEMACTBYHOLLNX NPaBW/ YCTPOMUCTBA 3/1EKTPOYCTAaHOBOK U CO-
oTeBetcTBYHOLWMX NOCToOB.

2. JKcnnyartaymsa, Hanagka u peMOHT 31eKTPOYCTaHOBOK [O/KHbI OCY-
LLeCTBNATLCA B COOTBETCTBUM C NpaBuaamu akcnayataymm aneKTpoycTaHo-
BOK MoTpebuTenein n npaBunaMm TexHMKM 6e30nacHOCTU Npu aKcnnyarta-
LMWL 3N1EKTPOYCTAaHOBOK NOTpebuTenen.

3. HayanbHMK TaMOXEHHOro opraHa v OTBETCTBEHHbI 3a 3/1eKTPOX0-
39MCTBO TaMOXEHHOro opraHa 06s3aHbl 06eCneyYnTb HaAEeXHYH 3aWuTy
paboTaroLwmnx OT MOPaXKeHMs 31eKTPOTOKOM MyTeEM MPUMEHEHUA 3aLUTHbIX
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OrpaXk4eHnit HeM301MPOBaHHbIX TOKOBEAYLLNX YacTel NN pacnosioXKeHns
MX Ha HeAOCTYMHOW BbICOTE, a TaKXXe YCTPOMCTB 610KMPOBOK. Orpaxpe-
HUSA AOMKHbI ObITb MPOYHbIMU, UX CHATUE 6e3 crneynanbHOro MHCTPYMEHTA
[lO/KHO ObITb MCK/TKOYEHO.

4. MnaBKne BCTaBKMW NpefoXpaHUTEeNen A0/MKHbI 6bITb KaMBPOBaHbI C yKa-
3aHMEM HOMMHaNbHOI0 TOKa BCTaBKU. MpPUMeHATb HEKanMbpoBaHHbIE N1aB-
Kne BCTaBKM 6€3 MapKMPOBKM BEMMYMHbI HOMWHANbHOIO TOKa 3anpeLyaeTcs.

5. QNEeKTPOLLMUTKNA AO/MKHbI YCTaHABIMBATLCS B MNMYXUX 3aLLLUTHbIX KOXY-
Xax U3 HecropaemblXx MaTepuanoB. JnekTpopacnpenennTesbHble YCTPOW-
CTBa [O/DKHbI 3aKpPbIBAaTbCA Ha 3aMOK M MMETb HaAMMUCU O NMPUMEHAEMOM
HanpsHKeHUN.

6. DNeKTPOYCTAaHOBKN [O/HKHbI HEMEA/IEHHO OTKAK4YaTbCA B Cy4asx
BO3HWKHOBEHWSA Yrpo3bl AN XMU3HU N 3[0POBbS NOAEN.

7. MpMeHeHMe OTKPbITbIX PYOUIbHUKOB, a TakXXe pyouibHUKOB, UMEID-
WX 3aWNTHbIE KOXKYXM C NPOpPe3saMun 419 ABUXEHMA PYYKU, 3anpeLyaeTcs.

8. Bce anekTpoobopynoBaHue, a TakKe 060pyaoBaHUE U MeXaHU3MblI,
KOTOpPble MOTYT 0Ka3aTbCsl NOA Hanps>XeHneMm, LO/HKHbI OblTb HALEXHO 3a-
3eM/eHbl B COOTBETCTBMM C NpaBuaaMn YCTPONCTBA 3N1EKTPOYCTaHOBOK.

9. MeTannnyeckme 4acT NEPEHOCHbIX 3NEKTPUYECKMUX YCTPONCTB, Me-
XaHW3MOB Y UHCTPYMEHTA NPW Hanpsh>KeHnun cebile 42 B 40/MKHbI 6bITb 3a-
3eM/IeHbl. DNEKTPONPOBOAKA N apmaTypa CU/I0BON U OCBETUTENbHOWN CeTU
AOMKHbI ObITb HAIEXXHO N30/IMPOBaHbI U 3aLMLLEHbI OT BAUSAHUS BbICOKOW
TeMnepaTypbl, MeXaHUYECKUX MOBPEXAEHUA N XUMUYECKMUX BO3AENCTBUIA
cornacHo npaeuiaam yCTPOMCTBa 31€KTPOYCTaHOBOK.

10. PaboTbl MO PeMOHTY M Hanagke 060pyA0BaHMA U MeXaHU3MOB [0/1K-
Hbl NPOM3BOAMTLCA TONILKO NOC/E MOMIHOTO OTK/OUYEHUSA UX OT CeTel anek-
TPONUTAHNA N NPUHATUA Mep, UCKIYAKLWIMX BO3MOXHOCTb Cy4YanHOM
nofayn Hanps>KxeHms.

11. 3alWmnTHbIE CPeAcTBa, MPUMEHAEMbIE B 3NEKTPOYCTaHOBKAX, AO/MKHbI
oTBeYaTb TPe6OBaAHUAM NpaBuUa NPUMEHEHUS N UCMbITAHUS.

7.4. TIPABUJIA 1O OXPAHE TPY A
B TAMO>XEHHbIX OPI"'AHAX
N YUPEXXOEHUAX

1 [Ansd ycTpaHeHUs onacHOCTU 0XOra UIv NMopaXkeHus 3NeKTPUUYECKUM
TOKOM Npu J0CMOTPe HE06X0AUMO cO6/104aTh OCTOPOXHOCTbL MPU NPUKOC-
HOBEHUW K FOPSAYMM 4YacTsiM [BWUraTesNis, Ky30Ba, 3/1€KTPO06OPYJ0BaHUIO
aBTOTPAHCMOPTHOIO CPeACTBa.
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2. [LO/MMKHOCTHbIE NnUuUa U paboTHUKU TaMOXXEHHbIX OpraHos, paboTaro-
WMe Ha aBTOTPAHCMOPTE, 3MEKTPOYCTaHOBKAaX, Pa3rpy304HO-MOrpy304HbIX
MeXaHW3mMax, OCYLLEeCTBASAOLLME CTPOMOBKY, AO/MKHbI MPOATK CheLmnanbHoe
00yuyeHue, aTTecTalMio N MMeTb COOTBETCTBYIOLLLEE Y/ OCTOBEPEHNE, aTTecTa-
LNA AOMKHOCTHBIX UL, U pabOTHMKOB TaMOXXEHHbIX OpraHoB NPON3BOAMNTCA
B CMeLmnann3npoBaHHbIX y4eOHbIX LeHTPax COOTBETCTBYHOLLErO NPOgUNA.

3. Mpyn HaX0XAEeHNN Ha XXeNe3HOA0POXHbIX NYTAX NN B HEMOCPEACTBEH-
HOI OT HMX 6/IM30CTY AN NPON3BOACTBA TAMOXEHHOI0 10CMOTPa NOABUX-
HOro cocTaBa A0/MKHOCTHbIEe Nuua 06a3aHbl cobnoaaTh cnegyrowme mepbl
6e30MacHOCTU: He CTAaHOBUTLCA Ha CTPENIOYHOM MepeBoae MeXay OCTPAKOM
N paMHbIM PeNibCOM W B XXenob 3neKTponpuBoaa.

4. Bo Bpems focMOTpa BaroHOB HeOO6X0AMMO cobntoaaTh NpaBua afek-
Tpo6e30nacHOCTM, AOCMOTP 00bEKTOB BaroHa NMpPoM3BOAUTCS TOMbKO MO-
cne Toro, Kak 6yaeT nonyyeH Aoknag OT Noe3gHOoro afieKTpoMexaHuKa unm
NMPOBOAHMKA, CONPOBOXAAKLLEro COTPYAHMKA, O TOM, 4YTO TOKOBeayLine
4acTW OTK/HOYEHbI.

5. [locTyn K 3NeKTpoWmnUTy MOXET ObITb MPOM3BELEH TO/IbKO B MPUCYT-
CTBMW NPOBOAHMKA BaroHa, Npu pabote ¢ 4OCMOTPOBbLIMU NMPOBO/IOYHbLIMMU
LynamMmu B MeXMNOTOMOYHbIX MPOCTPAHCTBAX BAaroHOB, e MPOXOAUT 3NeK-
TPONpoBOAKa, He06X0ANUMO, YTOObI PYUKN LLYNOB UMENN AN3NTEKTPUYECKYHO
n3onsaumnto, obecneynsaroLLyro 6e30nacHOCTb 4OCMOTPOBOM paboThl.

6. Ha anekTpnununpoBaHHbIX y4aCTKax XXene3Ho40POXKHbIX TMHUIA He-
AONMYCTUMO NPUOBIMXKEHUE K MPOBOAAaM KOHTAKTHOW CeTu, a TaKXe K 3/eK-
TPOO6OPYA0BAHNIO, HAXOAALWEMYCS MO BbICOKMM Hanps>XeHNeMm, Ha pac-
CTOAHWE MeHee 2 M.

7. JOCMOTP aKKyMYNATOPHbIX NMOMELLEHWIA, pacnpesenTeNnbHbIX 3NeK-
TPOLLMTOB, a TaKXe APYrMx MecT, HaxoAsALWNXcsa NoA HanpsHXKeHneMm, paspe-
LIaeTcs TONbKO B NPUCYTCTBMN M C NOMOLLbIO cCneumanncTa CyJoKOMaHAbl
M nocne OTKAKYEHMA TOKOBEAYLWMX YacTeil. TeXHU4YecKne cpeacTea Tamo-
XXEHHOr0 KOHTPONS AO/MKHbI UMETb AN3NEKTPUYECKNE PYUKUN ANA 3aWUTbI
OT MOpPaXKeHMA 3/1IEKTPOTOKOM.

8. TproMbl Cy0B, NOMELLLEHWS BarOHOB, YXe/1e3HOA0POXHbIX 1 aBBTOMOBW/Ib-
HbIX LLMCTEPH, OTCEKM NPULENOB, NONYMPULLENOB IPY30BbIX aBTOMALUWH U OT-
CEKWN BO3AYLUHbIX CYI0B, B KOTOPbIX NepeBo3aTcs (Un nepeBo3nInchk) onac-
Hble TOBapbl, 40 Hayasna 4OCMOTpPa AO/KHbI ObITb TLLATENIbHO MPOBETPEHDI.
Bxog B Takne NoMeLLeHMA paspellaeTcsi TOIbKO Npu CTPaxoBKe APYrum fn-
LLOM, Ha/IM4YMM LUNAHTOBbLIX, N30NMPYIOLMX NPOTUBOra3os, B3pbiBOGe3onac-
HbIX 3/TEKTPOCBETU/ILHNUKOB, NOC/E MONYYEHNS CNELMANbHOI0 MHCTPYKTaXa.

9. 1ns ocBewWeHNs NPy AOCMOTPE TPAHCMOPTHbIX CPeACTB, MEPEBO3ALLNX
OnacHble TOBapbl, pa3pellaeTcs MoMb30BaTbCA TOMbKO 3/1EKTPUYECKUMMU
(hOoHapsiIMK N CBETUNIbHUKAMK BO B3PbIBOOE30NACHOM UCMOMHEHUMN.
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Mpy gocmMoTpe naccaXXmnpos, PyYHOU Knaam n baraxa crnegyeT 3HaTb

onacHble haKTopbl, KOTOPbIe MOrYT eCTBOBATL HA MPOBEPSIHOLLENO B NPO-
Lecce BbINONHEHUS paboT BPYUHYHO:

OCTpble, Pexyllne, CTEKNSAHHbIE U ApYrMe onacHble NpeAMeTbl, He-
0CTOPOXKHOe 06pallleHNe C KOTOPbIMU MOXeT NPUBECTU K TPaBME;
HeakKypaTHOe obpalleHne C XWUAKOCTAMMW, HEW3BECTHbIMU Belle-
CTBaMW, KOTOPble MOTYT OKa3aThbCsl /IEFKOBOCMIAMEHSIOLWUMUCS U
FOPOUYMMUM XKNAKOCTAMU, arpeccMBHbIMU XUAKOCTAMM, SA0BUTbIMY
COEJMHEHMNAMM, YTO MOXKET MPUBECTM K 0XKOFaM KOXHbIX MOKPOBOB,
AblXaTeNbHbIX NyTel N OTPABNEHUAM;

nopaxkarolLee 1eCTBIE 3NEKTPUYECKOr0 TOKA 3/1IEKTPONUTAHUS BCMO-
MOraTe/lbHbIX CPeACTB JOCMOTPA NPU NPOXOXAEHUN Yepes TeNo Yesno-
BEKA MOXXET BbI3BaTb 0XKOIM, OCTAHOBKY [IbIXaHUS, CepALLa;
HefoCTaToOYHas OCBELLeHHOCTb paboyeil 30HbI NPUBOAMUT K NOBbILLE-
HUIO YTOM/ISEMOCTW, HapyLleHUo 6e30nacHOCTY TpyAa U B uTore —
K MONYYEHMNIO TPaBMbl.

MNpwn focMOTpe pPy4YHOM Kaam u baraxka 3arnpeLlaeTcs:

7.5.

1

NoNb30BaTbHCA HEMCMPABHLIMU 31EKTPONPUGOpaMu;

npoBepATb Noa HanpAXeHnem pa306paHHb|e 3ﬂeKTpOI'IpVI60pr n
MeXaHN3Mbl;

AOCMaTpMBaTh Ha BECY CTEK/ISAHHbIE N ApYyrue O6btowmecs nNpeaMeThl;
aocmaTtpuBath 6e3 npeaBapuTENbHON KOHCYNbTaL MK C A0MNKHOCTHbI-
MU nngamy noapasfeneHnii MUHOOPMaLMOHHO-TEXHUYECKOr0 OTae-
na (WTO), oTAENOB TEXHUYECKMX CPEACTB TaMOXEHHOr0 KOHTPOS
(TCTK) v cBA3W, OTAENOB U OTAENEHUIA TEXHUYECKMX CPEeACTB KOH-
Tpona (TCK) npubopbl, AEACTBYHOLIME HA MPUHLKMNE BO3BPATHO-
MPY>XUHHBIX MEXAHU3MOB;

HIOXaTb 1 ONpPeaensTb Ha BKYC N00Oble BELLECTBa,

pasnuBaTb FOpOYNe U NErKOBOCM/AMEHSIOLLMECS XKXNAKOCTH;

caMOMY M3BfieKaTb 3aKamy(/IMpoBaHHbIe UK AOCTYMNHbIe B3PbIBHbIE
yCTPOWCTBA.

TPEBOBAHWNA BE3OINACHOCTW
NPY MPOBEAEHNIN OOCMOTPA
ABTOMOBWJIbHOI'O TPAHCIIOPTA

[loOCMOTpP aBTOTPAHCMOPTHbIX CPEACTB U NEPEBO3NMbIX HA HUX TPY30B

AOMXeH Npou3BOAUTLCA Ha crneuuanbHO 060pPyA0BaHHbIX AOCMOTPOBbIX
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naowajgkax ¢ Hasecamu, CMOTPOBbIMU AMaMu, 3cTakagaMmn N NOABLEMHO -
TPAHCNOPTHLIMW MexaHusMamu. MNaowagku OMKHbI 6bITb XOPOLO OCBe-
LLleHbl, & B 3UMHEee BPeMS rofa OUMLLEHbI OT CHera v nocbinaHbl Meckom.

2. AMbl 1 3cTakafbl A4O/HKHbI MUMETb Hanpas/sloLUiMe npeaoxXpaHuTeb-
Hble pebopabl ANna NpefoTBpaLleHNs BO3MOXHOIo najeHnsa aBTocpeAcTBa
B CMOTPOBYIO AMY WK 3CTakady BO BpeMs ero nepesBuKeHus.

3. MNepexoanTb Yepe3 CMOTPOBbLIE AMbI C/eAyeT TO/IbKO MO NepexofHbIM
MOCTUKaM.

4. HaxoauTbCA Ha NOAHOXKAX, KPbINbAX, Kpbllax KabuH BO Bpems 4BU-
YXEeHNA aBTOTPAHCMOPTHOIO CpesAcTBa pabOTHMKAM TaMOXXHM 3anpeLlaeTcs.

5. TaMOXeHHbI AOCMOTP aBTOCPeACTBa C paboTarolMm ABUraTenem u
He3aTOPMOXEHHbLIMW KOJlecaMn 3anpeLaeTcs.

6. B cnyyae BbIMOMIHEHUSA AOCMOTPOBbLIX Onepaynil, CBA3aHHbIX CO CHS-
TUEM KoOJec, cneayet MoacTaBUTb MOA BbIBELWEHHOE aBTOTPAHCMOPTHOE
CPeAcTBO CreynanbHble KO3eKKW, a Mnoj CHATble Kojsieca — ynopbl (6aw-
mMaku). Mpon3BognTb 4OCMOTPOBbLIE PaboTbl Ha aBTOCPeACTBE CO CHATbIMU
KOo/iecamu, BbIBELWEHHOM TO/IbKO Ha NOAbEMHbIX MexaHU3max (gomMKpaTax,
Tanax v T. 4.), 3anpeuiaertca. 3anpewaeTcsa noAknagbiatb Noj BbiBeLUEH-
HbIA aBTOMOGW/Ib ANCKW KONEC, KUPNnUYn 1 Apyrue npeameTbl, He npefHa-
3Ha4YeHHble cneumnanbHO 414 3TOWN Lenu.

7. Mpn pocmoTpe ABuratenss y MawuH ¢ NOAHMMAKOLLEACA KabWUHOMN
npeABapuTeNbHO CneayeT HafeXHO YKPENUTb KabUHY YNOPHOW LLITaHIOM.

8. Mpwn HeobXxoANMMOCTN AOCMOTpPa NPMBOPOB N YacTeil ABUraTeNs aBTO-
MallMHbl BCKPbITUE UX NPOU3BOANT BOANTENb aBTOMALUUHbI.

9. B poxpab, cHeronag, ronosnes — 6blTb OCTOPOXXHbIM NMPKU BXOAe B Ka-
O6uHY 1 BbIXoae 13 Hee. ObpalwaTb BHUMaHWe Ha TO, YTOObI ObIIN OUYMNLLEHDI
rpaA3b, CHer, nef c NOAHOXEK.

10. Mpwn BCKPbITUM aBTONYPrOHOB C rPYy30M HEOOXOANMO HAXO4UTLCA Ha
6e30nacHOM pacCcTOSIHUM OT OTKPbIBalOWMXCS ABEPEN BO N36eXaHne TpaBm
Ha CNny4ail BbinafeHusa rpysa uam ywmnoa ABepblo aBTogyproHa.

11. Mpwn gocmoTpe aBTOOYCOB U FPYy30BbIX aBTOMOOWUNEN C BbICOKMMM
Ky30Bamu NPUMEHSAIOTCA IECTHULbI-CTPEMAHKN. TpUMeHATb NpUCTaBHbIE
NeCTHULbI, He UMeloLWNX CneynanbHbIX YNOPoB, 3anpeLlaeTcs.

12. B cnyyae BO3HMKHOBEHUA He06X04MMOCTM B pa3bopKe aBTOTpPaH-
CMOPTHbIX CPEACTB A1 JOCMOTPA ero oTAeNbHbIX arperatos (ABuraTens, 3a-
[HEro n nepegHero MOCTOB U Ap.) UX CHATUE NPOM3BOAUTCA NPU NOMOLLK
NOA4bEMHO-TPAHCMOPTHbLIX MEXaHW3MOB, 0060pPYyAO0BaHHbLIX Mpucnocobne-
HUAMK, obecneynBaroLW UMK NOHY 6e30MacHOCTb 4OCMOTpA.

13. Ona ycTpaHeHMsa OMnacHOCTU NopaXeHUs pPaboTHUKOB TaMOXXHMU
ANEKTPUYECKMM TOKOM M OXOra npu AOCMOTPe HeobxoAmMO cobnrofaTb
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OCTOPOXHOCTb NPV NPUKOCHOBEHUN K 3/1EKTPOOOOPYAOBAHUIO N TOPAYUM
4yacTaM ABUraTena aBToCcpeacTBa.

14. 10NXHOCTHBLIM NLLaM TaMOXXHW 3arnpeLlaeTca 3anyckaTb ABUraTesns,
0Tbe3XaTb Ha NMOLKOHTPOJIbHbIX TPAHCMOPTHbLIX CPeAcTBax C MeCcT LOCMO-
Tpa W JonyckaTb 3anycK ABWUratens U oTbe3h MOAKOHTPONbHLIX NUL A0
OKOHYaHua focmoTpa.

15. 3anpewaeTcsa NPpon3BOAUTL AOCMOTP aBTOTPAHCMOPTHLIX CPEACTB Ha
OTKPbITbIX, He 3alMLLEeHHbIX CTeHaMW NoLwaaKax, B rposy, MeTe/b MOBbl-
LWEHNW YPOBHSA NUBHEBLIX, TPYHTOBbLIX BOZA W Mp.

16. PaboTatolime Ha aBTOTPAHCMNOPTE, 3/IEKTPOYCTaHOBKaX, NOrpy304HO-
pa3rpysoyHbIX MexaHU3Max, OCYLLeCcTBAAKLLNE CTPAXOBKY rpy30B LO/KHbI
NPONTK cneunanbHoe obyyeHMe, aTTeCcTaLUl0 U UMETb COOTBETCTBYHOLLEE
obopypoBaHue.

17. locMOTp TPaHCNOPTHbLIX CPeAcCTB, MepeBO3AWNX OMacHble rpysbl,
a Takke 0eH306aKO0B aBTOTPaAHCMOPTHbLIX CPEACTB MPOM3BOAMTCA C CO-
6ntoaeHneM Tpeb6oBaHMn 6€30NacHOCTM NPU AOCMOTPE OMNAaCHbIX FPY30B U
NepeBo3ALLUX NX TPAHCMOPTHbLIX CPEACTB.

KOHTpPO/IbHbIE BONPOCHI

1 KakuM npaBOBbIM aKTOM perfaMeHTUpyetca obecrneyeHne akcnayataumnm
TEXHUYECKNX CPEACTB B TaMOXEHHbIX opraHax P®?

2. Kakue opraHbl B @TC Poccum obecneymBatoT ynpasneHme aKcnayartaumnein
TCTK?

Kak ocyLecTBnfeTca nnaHMpoBaHue aKcnayaTalnum TeEXHUYECKUX CPeacTB?

Kak ocyLLecTBNAETCA KOHTPO/b 3a COCTOAHMEM akcnnyaTaunm TCTK?

Kak ocyLLecTBNAeTCA yUeT N BefleHNne 0TYeTHOCTM akcnnyaTaunm TC?

KakoBbl Tpeb6oBaHMA Mo 06ecrneyeHNIo 31eKTpo6e3onacHoOCTM Npu npume-

HeHnn TCTK?

7. KaknM HOpMaTMBHbIM aKTOM pernaMeHTUpYoTCA Npasua no oxpaHe Tpyaa
B TAMOXXEHHbIX opraHax?

8. KakoBbl TpeboBaHuMA 6e€30MacHOCTU MpW MNPOBeLEeHUN JOCMOTPa aBTOMO-

OUbHOro TpaHcnopTa?

ook w
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AOCMOTPOBAA PEHTI EHOBCKA#A
TEXHUKA TAMO>XEHHbIX OPI"AHOB

8.1. TIPUPOAOA PEHTIEHOBCKOI'O
N3NYYHEHNA

PEHTTreHOBCKOe W3NlyyeHWe — 3TO KBAHTOBOE 3/1EKTPOMarHMTHOe W3-
NyyeHune, 3aHMMaloLLee CNekTpasbHY 06/1acTb MeXAy ramMma- u ynbTpa-
()MONEeTOBLIM NyyamMmun B npefenax AAvH BONHLIX npumepHo ot 10~2p0 102
aHrctpem2(puc. 54). SHeprvs oTAENbHOIO0 PEHTIEHOBCKOr0 KBaHTA MOXET
COCTaB/IATb 3HAYEHWE OT J0/1eil OAHOI0 KWU/T03/1eKTPOHBO/IbTA (K3B) f0 Me-
rasanekTpoHsonbT (M3aB)3

PEHTreHOBCKMe yyn C A/IMHAMMN BOJH, 6U3KUMU K Y/IbTPANONEeTOBbIM
nyyaMm, HasblBAT «TPaHNUUYHbIMW». LIeHTpanbHYH 4YacTb PEHTIeHOBCKOrO
avanasoHa (npumepHo ot 0,1 fo 10 A) 3aHMMaET «MATKOe» PeHTreHOBCKOe
n3nyyeHue. bnmxe K rpaHuLe ¢ ramMma-nyyaMmum pacnonaratTCca «KecTKue»
PEHTreHOBCKUE Nlyuun.

1nnHa BONHbI — NPOCTPAHCTBEHHbIA NEpPUO/ BOMHbI, T. €. PacCTOAHNE MeXay ABYyMSt 61u-
XarkwmnMn ToYKaMm rapMOHMYECKOW 6eryueli BOHbI, HaXxoAaWmMMNUca B 04MHaKoBOMN (hase
KonebaHui.

2AHrcTpem (A) — BHecucTeMHas eauHmMua anHbl; 1A = 10~Dwm. MpumMeHsieTcs B ONTUKe U
aTOMHOW (hM3nKe. HasBaHa B Y4eCTb LUBEACKOro (mn3mnka-cnektpockonucta A. . AHrcTpema.

33NEeKTPOHBOILT —efMHMNLA 3HEPTUN, paBHAA IHEPTUUN, KOTOPYHO NOMYYaeT 3/IEKTPOH, Mpo-
X0A4A pa3HOCTb NOTEHUMAaN0B B 04ANH BoMbT, 13B = 1,60219 x 10-19 [x.
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PaanoBosiHbI LUI/I LU'/I
WHppa-  guaympiii  Y1BTPAUO-  peptreHos- amma-
KpaCHbIe cBeT 1eToBble cKue nyumn nyun
1B CB KB YKB  /lyuu ny4n
102mM 10 M 1M 10~ ™ 8000 A 4000 A 100 A 0,01 A
1 1 1--—-1 % 1 k2 —

[nviHa BonHbl, X

Puc. 54. lNMonoxeHne pPeHTreHOBCKOro M3nyyeHusa Ha wkasie 3/1eKTpoOMarHUTHbIX BOJIH

Kak M3BECTHO, 3/M1EeKTPOMarHWTHblE BONHbI MPOSIBNAIOT cebsi B 3KC-
NnepuMeHTax B OfIHOM M3 [BYX B3aMMO/OMOMHSIOLUX BUAAX: BOTHOBOM U
KOpNycKynsapHoMm. VIHoraa, paccMaTpuBas 3/1eKTPOMarHUTHOe U3nyyeHue,
BbIFOJJHO XapaKTepu3oBaTb ero ANMHON BOMHbI, a WHOrAa cneayet npef-
CTaBNATb cebe MYyYoK NyUeit Kak COBOKYMHOCTb YacTul, (KOpnycKy/, KBaH-
TOB), PACNPOCTPAHSAKLLNXCS CO CKOPOCTbIO CBETA, MPUUYEM KaXAblli KBaHT

06nafaeT aHepruei:

roe h—noctodaHHada MnaHka, paBHasa 6,62 x KO-34 1 c.
YacToTa peHTreHOBCKOro KBaHTta npumMepHo B 1000 pa3 npeBbillaeT ya-
CTOTY KBaHTa BMANUMOTIO CBeTa.

CBOICTBA PEHTIeHOBCKOI0 U3/1y4eHUs

PeHTreHoBCKOe M3ny4yeHne obnagaet psLoM CBOMCTB:

* HEBUAMMO YE€/I0BEYECKUM [Na30M;

CMoCOBGHO MPOHMKATb CKBO3b Henpo3padHble AN BUAMMOrO CBeTa
BeLLeCTBa;

e MOrnouaeTcs B BEWECTBE, NPUYEM CTENEHb NOMNOWEHNS YBENNYN-
BaeTcsa ¢ POCTOM aTOMHOIo HOMepa MPOCBEYMBAEMOrO BellecTBa U
ero TO/NW M HbI;

e pacnpocTpaHsieTca NPSAMOMNHENHO;

* BbI3blBaeT ()/IOOPECLEHLMNIO0 HEKOTOPbIX BellecTB (TakMx, Kak cep-
HUCTbIA UWMHK, CEPHUCTbLIA KagMWUiA 1 Op.), a TaKXKe Bbl3blBAaeT MO-
yepHeHMe HOTOMMEHKMN.

3Tn cBONCTBA AAOT BO3MOXHOCTb MOCTPOEHMA NPOEKLMOHHOrO anna-
pata And U3y4YeHMs BHYTPEHHEro CTPOEHUA 0O6BLEKTOB B PEHTIEHOBCKMUX
nyuax.
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Kpome nepeumncrieHHbIX OCHOBHbIX CBOMCTB MOXHO YyKasaTb eue cre-
ayrouime:
* PEHTreHOBCKOE M3NnyyeHne NoHn3npyeTlrasbl (Ha 3TOM ahheKkTe pa-
boTalT fo3uMeTpuUeckue npmbopsbl);

* BbI3bIBAET BTOPMUYHOE XaPAKTEPUCTUYECKOE PEHTTEHOBCKOE M3/yYe-
Hue y 061yvyaeMblX NpegMeToB (UTO onpeaensieT BO3MOXHOCTb €ro
MCNONb30BAHUSA NS ONPEeAeNeHNs XMMNYECKOro cOCTaBa BELLLeCTBa,
13 KOTOPOro cAenaH npeamMeT);

* OKa3blBaeT BO3AENCTBNE HA OMOOTNYECKNE 0OBEKTDI.

8.2. TMOJTYYEHUE PEHTIEHOBCKWNX JTYUEW.
PEHTIEHOBCKAA TPYBKA

[N nonyyeHnsa peHTreHOBCKMUX y4Yeil UCNOJb3YOT PEHTIEHOBCKME TPYO-
Kun (puc. 55).

PeHTreHoBCKasi TpybKa COCTOUT U3 CTEKISAHHON UNU KepaMUyecKon Ba-
KYYMHO 060/104KM, KaTOLHOIO U aHOAHOrO Y3/10B.

+UB, kB 0---------------
Bbicokoe
HanpsxeHue
MOTOK 3/1EKTPOHOB
~Ub o0-------mm- g AHoA
-UH, B
Kartopn
Tvvy
CTeknsHHas konbta
PeHTreHoBsckoe
n3nyyeHue

Puc. 55. Cxema peHTreHOBCKOW TpyO6KM

[Ona paboTbl PeHTreHOBCKOW TPYyOKKM TpebyeTca ABa MCTOYHUKA NUTa-
HUSA: OAWH AN NUTaHUA HUTK Hakana (UH, BTopor — ans nogavn BbiCo-
KOro HanpspkeHua mexay karogom (—UB v aHogom (+UB. Ans nogsofja

1M oHmM3aums —o6pa3oBaHmne NONOXKMUTE/bHbIX U OTPULATENbHBIX MOHOB 1 CBOGOAHbLIX 3/1€K-
TPOHOB M3 3/1EKTPUYECKN HelTpaibHbIX aTOMOB M MOMeKy/l. TEPMUHOM «MOHMU3aLUs» 060-
3HAYaloT KaK 3/1eMeHTapHbI aKT (MOHU3aLMsa aToMa, MONeKY/bl), TaK U COBOKYMHOCTb MHO-
)KEeCTBa TakMX aKTOB (MOHM3ALMS Fa3a, XUAKOCTH).
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NUTaHUA B KOOy BNanBatTCS BbIBOAbI U3 TYroniaBkoro metanna. M3 kon-
Obl OTKa4yaH BO3[yX.

MpuHUMN paboTbl PEHTITEHOBCKOMN TPYOKM MOXHO ONKMcaTb B C/IeAYOLLEM
Buge. Ha HUTb Hakana, 06bIYHO M3 BOIL(HPAMOBOM MPOBOJIOKK, MOAaeTCA
Hanps)KeHne, N OHa pa3orpe.aeTcs A0 BbICOKOW TemnepaTypbl (MPUMEPHO
Ao 2500 °C). HuTb Hakana ABnfeTcAd UCTOYHUKOM 3/IeKTPOHOB. Pa3orpes
Crnoco6CTBYeT NOBbILLEHHOMY BblJeNIEHNO 31EKTPOHOB C HUTWU, KOTOpPbIe
noj BAVUAHUEM NMPUNOXKEHHOTO MeXAy KaTto4oM U aHOA4OM BbICOKOrO Ha-
NpAXeHNa HauyMHalT C YCKOPeHWeM [BUraTbCA B CTOPOHY aHoga. Katopj
(KaToAHbIN y3en) nmeeT cneynanbHyr0 KOHCTPYKLUMIO, B MOIOCTb KOTOPOW
nomelieHa HUTb Hakana. OQHO N3 Ha3HaYeHMWn 3TON KOHCTPYKLUN — CO3-
[aTb Takyto (hOpMy 31EeKTPUUYECKOro nons, npu KOTopon obecneymBaeTcs
HeobxoAnmas hOKYCMPOBKA 3IEKTPOHHOIO My4yKa OT HATK Hakasa K aHoay.

[Mop BNUSAAHMEM 3/IEKTPUYECKOTrO MoAA 3/1eKTPOHbLI HANpaBiakTCA OT Ka-
To4a K aHogy v 60mM6apAupyroT aHoA, Ha NMOBEPXHOCTW KOTOPOro npowuc-
XOAMUT NX pe3Koe TOPMOXeHue.

Bakyym ob6ecneymBaeT 3/IeKTPOHAM BO3MOXHOCTb MPOJIeTeTb PacCcTos-
HWe OT KaTofa A0 aHo4a C YCKOpeHueMm (M3BECTHO, YTO MPU HaINYMK rasa
3NEKTPOHbI CU/IbHO TOPMO3ATCA ero MoJieKy/siaMn 1 MOraoLWarTCa yXKe Ha
PacCTOAHUN HECKOJIbKUX MUIIMMETPOB).

O6bIYHO aHOf fenaeTcd U3 Mefu, B KOTOPYHO BMJIaBAAETCA naacTuHa u3
BO/MIb(hpama, O KOTOPYH U TOPMO3ATCA 3/1eKTPOHblI. OH OTHOCUTCHA K Hau-
6onee TyronnaBkum meTtannam (Temnepatypa nnaeneHuns okosno 3400 °C)
M umeeT 60MbLIOK aTOMHbIN BeCc. UeM Bbllle aTOMHbIA BEC MULLEHU, TEM
apeKkTUBHEE TOPMO3ATCA 3NEKTPOHbI.

JHeprusa 3/1eKTPOHOB MpeBpaLlaeTca B Tenao, HarpeeawLlee MULLEHb,
N B PEHTreHOBCKMeE Nyyn. TensnoBasd aHeprus He UCNOJb3yeTcAa U NPUBOAUT
K HE0OOXOAUMOCTN NPUMEHATL MPUHYLUTENbHOE OX/TaXKAEHUE PEHTreHOoB-
CKOW TpYyOKMN.,

JKCnepuMeHTaIbHO YCTAaHOB/NEHO, YTO MHTEHCUMBHOCTb J PEHTreHOB-
CKOT0 M3Ny4YeHnsa NponopLmoHanbHa 3/IeKTPUYECKOMY TOKY, NpoTeKaroLLe-
MYy 4yepe3 PeHTreHOBCKYH TpyOKy, aTOMHOMY HOMepy mMatepuana MmueHun Z
N KBagparty ycKopstoLlero HanpaxeHunsa U,

KM 4 peHTreHoBCKOW TPYOKM pacTeT C yBE/IMUYEHNEM HAMPAXEHNA MeX-
[ly KaTtoaoM 1 aHOAO0M (HEeKOTOpble AlaHHble OTPaXKeHbl B Tabn. 13), a Takxe
C yBe/IMYeHMeM aTOMHOIo HoMepa marepuasna aHoza.

[ONna MOWHBbIX PEHTTEHOBCKUX TPYOOK NMPUMEHAKT MacnsaHoe Uam BO3-
AYLWHOEe NPUHYANTENbHOE OXNaXKAeHue.

Kpome peHTreHoBCKMX TPYy6O0K, APYrMMM MCTOYHUKAMUN PEHTIEHOBCKOI0
N3NYy4YeHNsA, KOTOPbIE UCMO/b3YHTCA B TEXHUKE, ABNAKTCA PALNO0AKTUBHbIE
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Tab6nunya 13. KMJO peHTreHOBCKOW

TPpYy6KM (MaTepuman MUIWEHW — BONbppam)
YckopstoLlee HanpsXeHue, KB Krna, %
43 0,46
100 1,11
159 1,64
200 2,2
1000 9,0

M30TOMbl U NNHEWHbIE YCKOPUTENN 3neKTPOHOB. OHM, Kak NpaBuno, aawT
bonee XeCcTKOe PeHTreHOBCKOE M3/TyyeHune, YeM PEHTFEHOBCKIE TPYOKM.
OG6pasytoLLeecs PEHTTEHOBCKOE M3NyUYeHre MOXKET OblTb ABYX BUAOB:
e XapaKTepUCTMYECKOe W3yyeHUe, Hecyllee MHBopmauuto 06 ane-
MEHTHOM COCTaBe BELLeCTBa;

* TOPMO3HOE, C HEMPEPbIBHbIM CNEKTPOM.

XapaKTepUCTUUYECKUN PEHTIeHOBCKUIA CMeKTP

ATOT CNEeKTP UMEET INHENYATYIO CTPYKTYPY, XapaKTepusyroLwy XUMu-
4YeCKUI cocTaB MaTepuana aHoja PeHTreHOBCKOWN Tpybku. OTctoga v BO3-
HWK/O ero HasBaHue.

XapakTepucTMUecKunin cnekTp obpasyeTcs 3a cCHeT B3aUMOAEeNCTBMA 6OM-
bapaMpyroLWmMX MULLEHb 31IEKTPOHOB C 31IEKTPOHaMK, BpaljaloLwuMncs Ha
0060/104Kax aTOMOB BelLecTBa MULLEHN. ECnn aHeprus nagaroumnx sfneKTpo-
HOB [OCTAaTOYHO BeNMKa Ans Toro, YTo6bl BbIOUTL 3NEKTPOH C BHYTPEHHEN
060104KM aTOMa, TO MOC/e 3TOro B aTOMe NPOU30NAET LEeNblil Kackag nepe-
X0/l0B 31EKTPOHOB C O4HON 060/104KM Ha Apyryto. Mpu nepexoe C ypOBHeEMN
c 60/blUEN 3Heprein Ha YPOBHN C MeHbLLEn 3Hepruein NPONCXoanT U3ny-
YeHMe PEHTreHOBCKOro KBaHTa, MMEIOLLEro CTPOro OnpefefieHHY ANHY
BO/HbI (3HEPTrut0). Takme KBaHTbl U COCTaBNAT XapaKTepUCTUUYECKNIN NN-
Hen4aTbI cnekTp (puc. 56).

3aKOHOMEpPHOCTb 06pa30BaHMA CMeKTpPasbHbIX IMHUIA XapakTepuctuye-
CKOro M3ny4YeHunst 6bina 06HapyXeHa aHr MMUCKUM y4yeHbIM . Mo3nu B 1913 r.:

o\ N

v=cR(Z-S)

VIl «2 Y
rge v —vyacrora nHum cnektpa (X x v = c¢); R —noctosaHHasa Pugbepra;
S — 3KpaHupytowas noctosHHaa (OHa yuuTbiBaeT, B KakKoW Mepe mMpuTS-
YKEeHMe 3/1IeKTPOoHa K A4pYy B aToMe 0c/iabneHo OTTafKMBaKWMM AeACTBUEM
OCTa/lbHbIX 3NeKTPOHOB); S= 1ana K-cepun, S= 7,4 n 1. A.; nv n2— rna.-
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Puc. 56. Xapaktepuctnyeckuii CnekTp PeHTreHOBCKOro U3yyeHus

Hble KBAHTOBbIE YMC/ia YPOBHEW, MeXAY KOTOPbIMM OCYLLECTBAETCA nepe-
X0[1 3NeKTPOHa, CONPOBOXAALWMIACA N3NYyUYeHNEM AaHHON NTUHWUK CNeKTpa.

3aKoH Mo0311 N03BOIAET pacCUUTbIBATb 4/IMHbI BOMH TMHWNIA XapaKTepu-
CTMYECKMX CNEKTPOB /IOObLIX 3/1EMEHTOB. 10 pe3ynbTaTtam U3MepeHns anH
BOJIH MOXHO OMpeAennTb aTOMHbIA HOMep 1t060ro aneMeHTa.

Tak Kak 3/1eKTPOHHbIe 060/104KN KaXKA0ro 31eMeHTa UMEKT UHAUBUAY-
anbHOe CTPOEHME, NPUCYLLEee TONIbKO 3TOMY 3/1eMEHTY, TO XapakTepucTuye-
CKOe M3/1y4yeHMne OT CIOXKHbIX MHOT03/IEMEHTHBIX MaTepunanos OyfeT cofep-
XaTb BCE UX CMEKTPbl, NPUYEM, YEM UHTEHCUBHEE IMHUN B CMEKTPE, TEM
60nblle JaHHOr0 XMMWYECKOro 3/1eMeHTa COAepXUTca B maTtepuane. Ha
3TOM (paKTe OCHOBAH MPUHLWN AEACTBMA PEHTreHOCNeKTPaibHbIX NPN60-
POB [/19 HEpa3pyLUaoLWEero XMM1M4YeCcKoro aHannsa C/oXHbIX BeLLecTB.

B peHTreHOBCKOM Tpy6Ke XapaKTepMUCTUYECKNIA CNeKTP BO3HMKAET BCerga
Ha ()OHe HenpepbIBHOI0 TOPMO3HOI0 U3nyYeHNUs. Mpun N1aBHOM NOBbILLEHUN
YCKOPAIOLWEro HanpsXKeHUs Ha PeHTreHOBCKOI Tpybke BHavane obpasyeTcs
HenpepbIBHbLIN CNeKTp. 3aTeM Ha (JOHe HenpepbIBHOIO CreKTpa BO3HMUKAKOT
OCTPble MaKCUMYMbl XapaKTepUCcTUYecKoro nsnyyeHus. C yBenmMyeHnem Ha-
NPSXXeHUA MHTEHCUBHOCTb 3TUX MUKOB BO3PacTaeT, HO WX MOMOXEHUe He
MEHSAETCA, 3aT0 MEHSAeTCH MNOSIOXKEHME MaKCMMyMa HEeMpepbiBHOIO Crek-
Tpa 1 ero KOPOTKOBO/THOBOW rpaHuULbl, a TaKXXe YBE/IMUYNBAETCA €ro NHTEH-
CUBHOCTb. YBeNU4YeHMEe MPOHUKAOLWEeW CNOCOOHOCTM M3NYYEeHUS CBS3aHO
MMEHHO C HEMPEPbIBHbIM CMEKTPOM. «XXECTKOCTb» U3Ny4YeHUsi 06yCnoBeHa
MMEHHO UM, Tpn HanpsXeHUAX NPOCBeYNBaHNA B TaMOXKEHHbIX PEHTIeHOB-
CKMX annapaTax BK/aj XapaKTepmcTUUYecKoro crnekTpa HecyLeCTBEHEH.
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8.3. B3AVMMOJEWCTBUME PEHTTEHOBCKOIO
N3NYHEHNA C BELLECTBOM

J10601 PEHTIreHOBCKNI NCTOYHUK NUCMYCKAET cpa3y MHOXECTBO peHTre-
HOBCKWX KBaHTOB, KOTOPble ABMXYTCA B O4HOM U TOM Xe UAN B 6IN3KMX
Hanpas/ieHNAX. Takme KBaHTbl 06pa3ytoT My4YOK PEHTIEHOBCKUX NyYen.

Mpun NPOXOXAEHNN CKBO3b BELLLECTBO MYYOK PEHTIEHOBCKMNX Ny4Yeidl ocna-
6nsetca. To eCTb KO/IMYECTBO KBAHTOB PEHTITEHOBCKOIr0 U31y4YeHUsa B Mpo-
Wweawem nyyke CTaHOBUTCA MeHbLLE N0 CPaBHEHUIO C KO/IMYECTBOM KBaH-
TOB B UcxogHoM (nagatouiem). MexaHU3Mbl B3aMMOAENCTBUSA OTAENbHOIO
PEHTreHOBCKOro KBaHTa C 3/1IEMEHTapHbIMW YacTuuaMmun, U3 KOTOpbIX NO-
CTPOEHO BeLLEeCTBO, CMNOXHbl M MHOroobpasHbl. O6bIYHO AN PEHTreHOB-
CKOr0 WM3Ny4YeHUss MHTepecyrLlero Hac guvanasoHa paccmartpuBaroT che-
Ayroune mexaHu3mbl:

e (oTO3(h(eKT;
* Heynpyroe paccesHune (KoMNToH-3ah(PeKT);
* YMpYyroe paccesHue.

Elle oAnH TEOPETUYECKN BaXKHbIA MeXaHU3M B3aUMOLeNCTBUS 3/1EKTPO-
MarHMTHOTO M3yYeHUs C BELEeCTBOM — obpa3oBaHMe 3/IeKTPOHHO-NO-
3UTPOHHbIX Map — UrpaeT Po/ib TONbKO A1 XXECTKOro PEHTreHOBCKOro 13-
NYYeHUs, TaK Kak MMeeT MOPOroByr 3HEPTUI0 KBaHTA:

E= 21 c2= 1,022 M3B,

rgeé Te— Macca NoKosA 3N1EKTPOHa.

8.3.1. doToapdeKT

Mpu doToahdhekTe PEHTreHOBCKMIA KBAHT MOrN0LWAaeTca aTOMOM BeLLe-
CTBa, & U3 aTOMa Bbl/ieTaeT POTO3/IEKTPOH. 1oCNe 3TOro Ha ero MecTo MOXeT
nepenTn APYyroi aNeKTPoH ¢ BePXHei 060104KN. DTOT Nepexo ConpoBoXKja-
eTCA U3/lyYeHNEeM KBaHTa XapaKTepUCTUYeCKOro CneKTpa noraowarLLero se-
LecTBa. Takoe XapaKTePUCTMUECKOE N3/TyUYeHNE Ha3bIBaKOT (PYOPECLEHTHbIM.
ATMM Ha3BaHMEM NOAYEPKUBAETCS, UTO XapaKTepUCTUYECKNE NIyUn BOSHUKIN
He npu 60mb6apanpOBKe BELLECTBA 3/1IEKTPOHaMM, a Npu ero o6nyyeHnn ¢o-
TOHaAMW PEHTIreHOBCKOr0 CrnekTpa. AsneHue gotoapdekTa npeobnagaet ans
TSHKENbIX aTOMOB M C (DU3NYECKOW TOYKM 3pEHMSA 03HAYaeT B3aMMO/eNCTBME
PEHTrEeHOBCKOI0 U3/TyYEHUNS C 3NEKTPOHAMMW, HAXOAAWMMMCA Ha BHYTPEHHUX
0605104Kax atoma (puc. 57).
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POTO3/1EKTPOH

Puc. 57. CxeMa MexaHu3ma Mor/IoleHNss PeHTTeHOBCKOro KBaHTa npu dpotoaddekTe

8.3.2. KomMnToH-a(hheKT

B3anmogeincTene nagarolimx peHTreHOBCKMX KBAHTOB C 3/1€KTPOHAMMU
BELeCcTBa, KOTOpble MOryT CBOGOAHO MepeMellaTtbC Mexay pas/inyHbIMu
atomamu, NMPOUCXOANT Mo mexaHusmy KomntoH-agekTta (puc. 58). Ta-
KOe B3aMMO/EeNCTBME, Ha3blBAEMOE TaKXe HEYNPYTrUM NN HEKOTEPEHTHbIM
paccesHueMm, NPOUCXOAUT chneayrowmMm obpasom. MNagarownin KBaHT cTan-
KMBAaeTCA C 3/IeKTPOHOM W nepefaet eMy 4yacTb aHeprum (M nmnysnbca), no-
C/e Yyero cam ABUXeTCA B HOBOM HarnpasneHun. B pesynbTarte gnnvHa BOJSIHbI
PEHTIeHOBCKOr0 KBaHTa yBenimumBaeTcs (3HEPrns yMmeHbLLaeTcsa), U OH Me-
HSeT HanpaBneHne CBOEro ABwXxeHus (T. e. yaanseTcd U3 HanpaBfeHHOro
nagaroLLero nyyka peHTreHoBCKMX ny4yein). Heynpyroe paccesHue Hab/t0-
[AeTCca NPENMYLLECTBEHHO NPU NPOXOXKAEHNUM U3NYUEHUA Yepes BellecTsa,
cofeprkalime fierkme atombl.

8.3.3. Ynpyroe pacceaHue

Kpome Heynpyroro paccesiHua CyLleCcTBYeT elle OANH TUN pacCedHns —
ynpyroe. OHO He NPUBOAUT K U3MEHEHUIO 3HEPTrUM (POTOHOB, HO TaKXe
BbI3bIBAET N3MEHEHWE HanpaBneHnsa UX ABUXeHUA. B oTamume oT hoTo3-
(hpekTa, OHO NPOUCXOAUT NPWN BO3LENCTBUM MATKOTO PEHTIEHOBCKOTO U3NYy-
YeHWS C 3/IeKTPOHAMK aToMa, T. e. TOrfa, Korfa sHeprum KBaHTa He xBaTaeT
AN TOro, YToObl BbIOUTL 3N1EKTPOH CO CBOEWN Op6UTHI. pK 3TOM 3/1eKTpO-
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PaccesiHHbI
PEHTreHOBCKMIA

Puc. 58. Cxema mexaHnsma paccessHUA peHTreHOBCKOro
KBaHTa npu KomnToH-adpchekTe (Heynpyroe paccesiHue)

Hbl aTOMOB BeLLeCcTBa Nnoj AencTBMEM NePeMeHHOr0 31eKTPUYECKOro nons
PEHTITEHOBCKMX KBAHTOB MO/yYardT YyCKOPEHME U CaMM HAaYMHAKOT U3NydaTb
3N1EeKTPOMAarHUTHbIE BO/IHbI TOI Xe YacTOTbl, YTO N NEPBUYHOE N3NTYYEHME.
STV BOMHbI U NPEACTaBNAAT 060 ynpyro (MM KOrepeHTHO) pacCcesiHHOe
N3ny4veHue.

Mpw ynpyrom paccessHUM U3ny4vyeHne oT 3NEKTPOHOB B ONpPe/eNIeHHbIX Ha-
NpaB/ieHNAX UMEET OfHY U Ty Xe (pa3dy BOMHbI. Takune BOMHbI OyayT CKnabi-
BaTbCA, 06pa3ys TaK Ha3blBaeMble «ANpPaKLMOHHbIE MAKCUMYMbI». VIHTEH-
CVMBHOCTW M HanpaBNeHUs pacnpoCcTpaHeHNA ANMpPaKLNOHHbIX MaKCUMYMOB
3aBMCAT OT KPUCTaNIMUYECKOW CTPYKTYPbI BELLLECTBA, KOTOPOE paccenBaeT 13-
ny4yeHune. Ha aToM iBNeHNUM OCHOBaHbI METO/bl PEHTTeHOCTPYKTYPHOrO aHa-
Nnn3a, KOToPbIn NpUMeHseTCA AN8 MAEHTU(GUKALNN BELLLECTB U XUMUYECKNX
coegmHeHuni. CrneumnanbHas annapatypa, npefHasHavyeHHas AN1a nposefe-
HMUA nUccneaoBaHMn NOAOGHOIoO TUNAa, UMEETCS B TAMOXEHHbIX 3KCMEPTHbIX
yUpexaeHusx.

Takum o6pa3om, B pe3ynbTaTe B3aMMOENCTBUS PEHTIEHOBCKOrO M3ny-
YeHWUA C BELLEeCTBOM MPOMCXOAUT He TONIbKO €ro NOraoWeHne, HO TaKXe ”
ero paccesiHne. O6bEKT caM CTaHOBUTCA UCTOYHUKOM U3NTYUYEHUS, NMPUYEM
M3ny4yaeT BO BCE CTOPOHbI. MM03TOMY NpocBeYnBaHNE 06BHEKTOB PEHTIEHOB-
CKMMM nyyamu TpebyeT NPpMMEHEHUA creynanbHOW 6M0N0rMYeCKON 3aL M-
Tbl, yCTaHaB/IMBAEMOM CO BCEX CTOPOH 0ObeKTa.

8.3.4. 3aBUCUMOCTb KOap(puumeHTa
NOrsoLWeHnsa oT aTOMHOIo HomMepa

Hannume pasHbiX MexXaHM3MOB B3aUMOAENCTBUA PEHTTEHOBCKMX KBAHTOB
C BELLECTBOM NPUBOAUT K TOMY, Y4TO B OAHOM 1 TOM XKe BeLL,eCTBE U3/yYeHune
Pa3NNYHOW ANNHbI BOMHbI MOr/0LLLAeTCS B pa3HOiA cTeneHn (puc. 59).
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«XKecTKas» COCTaBNAKLWasn PEHTIEHOBCKOr0 CNeKTpa 0T/IM4YaeTcs BbICO-
KOW NPOHMKaKLLEN CNOCOBHOCTLI, 0COBEHHO ANS NETKUX OpraHUYecKmnx
BellecTB. Mpy NPOXOXAEHNN Yepe3 HeOpraHMYecKue BelllecTBa, Hanpumep
MeTannbl, CreKTpanbHas KpuMBasi CO CTOPOHbI 6OMbLIMX AMH BOMH PE3KO
nafaeT BHU3.

®OTO3/IEKTPOH, Vismeneue i3meHeHne ONEKTPOH U NMO3UTPOH
xapaktepuctuyecknii  HanpasieHis HanpaBneHns TOPMOXEHME
PEHTreHOBCKMNIA ABWKEHMS ABWKEHUS U SHEPTUM U aHHUTUALUS
CrekTp PEHTTEHOBCKNX PEHTTEHOBCKNX No3uTpoHa
KBAHTOB KBaHTOB C 3/1eKTPOHOM BeLLecTBa

Puc. 59. MexaHu3mbl BSG.I/IMOAGVICTBVIFI PEHTIEeHOBCKOro n3ny4vyeHna ¢ selwectsom

KoaghnumeHT ocnabneHns peHTreHOBCKUX /IyYen 3aBUCUT Kak OT aTOM-
HOro HOMepa 3/1IeMEHTA, TaK U OT A/IMHbI BOJIHbI PEHTITEHOBCKOTO MU3/y4YeHuna
(puc. 60). OT0 ABNeHME HasbiBaeTCA «(UNbTpauUnen n3nydyeHns». OHO uc-
nonb3yeTca A4 onpefeneHnsa XxapakTepucTuK NpocBeYnBaemMoro BeLLecTBa.

Mone paccesiHHOro
n dhlyopecueHTHOro

O6BeKT PEHTreHOBCKOro
n3s1yyeHuns
KOHTPO/IA
MCTOYHUK
PEHTreHOBCKOro
n3nyyeHus
Mapatowmii

Nny4yo0K n3nyvyeHums

Puc. 60. O6bekT npoceevnmBaHnAa — UCTOYHUK HENMPEPbLIBHOIO PEHTIEHOBCKOTO U3/1y4eHnA
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8.4 TMOIJIOWEHWVE PEHTTEHOBCKUX JTYYEW.
OBPA3OBAHVE TEHEBbLIX KAPTUVH

PEeHTreHOBCKMeE /yyu NOrnoLLatTcs BCeMU BeLLLeCTBaMU, Yepe3 KOTopble
OHU npoxofat. VIHTEHCUBHOCTb W3/TyYeHUa (MU KONMYECTBO KBaHTOB),
MornoLlleHHas B BeLWEeCTBe, 3aBUCUT OT TOJILLLMHbBI NOr/MOLWALLEr0 €04,
NPUPOAbI BELLECTBA U A/TMHbI BOMIHbI U3NYYEHUS.

YUeMm TosLLE CNOW BellecTBa U Yem 60/bLUe ero NAOTHOCTb, TEM CU/bHEe
OHO MOr/oWaeT PeHTreHOBCKMeE y4n. Ha aKkpaHe peHTreHOBCKOro annapa-
Ta Takoe BeLLecTBO OyJeT BbIrNALeTh 60/1ee TEMHbIM.

PasHOpOAHble MO CTPOEHUIO MpeAMeTbl, COCTOSWME N3 Pas3/INYHbIX Be-
LLecTB WU C Pa3IMYHON UX TONLLMHOW, OyayT AaBaTb Ha 3KpaHe annapa-
Ta TeHeBble U300paxkeHns (KapTUHbI), BOCNPOM3BOAALNE UX BHYTPEHHEE
cTpoeHue. NS KONNYECTBEHHOI0 ONMCAHUS NMOrNOWEHNA PEHTTEHOBCKMX
Nny4yen B BELLLECTBE BBOAAT NOHATUE NMMHENHOIO KO3(h(ULMEHTa ocnabneHus.

Ecnu fo Bxoaa B norfowaroLee BeLecTBO PEHTIeHOBCKUIA NMYYOK MMeeT
WHTEHCUBHOCTb /0, TO NOC/NE MPOX0XAEHMA CNOSA BeLecTBa TONWMNHOM X ero
MHTEHCUBHOCTb MOXHO 3anucaTb Kak:

rae U —nunHenHbIn KoaphuuyneHT ocnabneHuns, BblipaXXeHHbI 06bI4HO B CM-1.

MHbIMKU cnoBamu, L XapaKTepusyeT OTHOCUTENIbHOE YMEHbLUEHNE WH-
TEHCMBHOCTM My4Ka Ha NyTW ANNHON B 1CM ANs 4aHHOT0 BellecTsa.

Ha puc. 61 MOXHO BUAETb, YTO MHTEHCMBHOCTb M3/yUYEHMUS, a 3HAUUT U
APKOCTb CBEYEHUA 3KpaHa, CBA3aHa C pasHULEN B IMHENHbIX KOIPpuum-
eHTax ocnabneHns PeHTreHOBCKMX Ny4Yeil BeWEeCTB, KOTOPble BCTpeYarTCs
Ha NyTW PEHTreHOBCKOIo nyuka.

. ®nyopecueHTHbIN
MpocBeunBaemMsbli 3KpaH

PEHTIEHOBCKOI0O oA
n3nyyeHns p

MpoceeunBaemblii
06bekT 2 (42

o KoopawnHarta BAO/b 3KpaHa, X, cm
D = D{X)

Puc. 61. OcnabneHne NHTEHCUBHOCTHU PEHTIEeHOBCKOIo n3ny4yeHmna BewecTBoM
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85. NOCMOTPOBASA
PEHTIEHOTE/IEBU3VMIOHHASA TEXHUKA

8.5.1. Knaccugpukayms 40CMOTPOBOWA
PEHTreHOBCKOW TEXHUKWU

[locmoTpoBasd peHTreHOBCKasA TeEXHUKA KaK BM/ annapatypbl MHTPOCKO-
nUu NpegHasHavyeHa ans NonyyYeHns BU3yanbHON MHpoOpMaLmn 0 BHYTPEH-
Hem YCTPOWCTBE M COLEPXKMMOM KOHTPONMPYEMOIro 06beKTa TaMOXEHHOTO
KOHTpONS.

LlensiMn TamoXXeHHON MHTPOCKONUM OOBLEKTOB ABMAKTCA: YCTaHOBJIE-
HUe NPUHAANEXHOCTU HaxoAAWMXCA B HUX NpegMeToB K OnpefefnieHHbIM
rpynnam, Bufam, Ksiaccam, Tunam, BbIIBIEHNE B KOHTPO/IMPYEMbIX 00 beK-
Tax XapakTepHbIX KOHCTPYKTUBHbIX MPU3HAKOB TalHUKOB WM COKPbITbIX
BNOXEHWUI, a TaKXXe NpeaMeToB, NOA03PUTENbHbIX HA ONpeae/ieHHble KOH-
KpeTHble BUAbl NPeAMETOB TaMOXEHHbIX NPaBOHAPYLUEHNA.

PaboOTHMK, aHaNM3Mpya Ha 3KpaHe annapaTypbl MHTPOCKOMNNYK BU3Yyasb-
HOe M3006paXKeHne BHYTPEHHEr0 CTPOEHMA KOHTPONMPYEMOro obbekTa, no
COBOKYMHOCTU MPU3HAKOB M COXPAaHUBLLUMMCA B €ro namaTu MbICNEHHbIM
obpasam y3HaeT Ha3HayeHue N NPUHAANEXHOCTb NpeaMeToB. CaMbIM BaX-
HbIM W CNOXHbIM B AAHHOM [eNCTBUM SIBNAETCA 3HaHME COBOKYMHOCTU
XapaKTepHbIX MPU3HAKOB M CNOCOB60B YCTPOMNCTBA TaHWUKOB M BHELUHEro
BMAA NPeAMETOB TaMOXEHHbIX NMpPaBOHapPYLIEHNA N YMeHWEe BbIBNATL UX
Ha (POHEe 3HAYNUTENILHOTO0 MHOXECTBA MHbIX MAaCKUPYOLWNX 3/1eMeHTOB (He-
NOTNYHBIX MYCTOT, Nperpag, ynioTHEHUIA ¥ ap.).

[locMoTpoBasi peHTreHoTeNeBM3noHHaa TexHuka (APT) — 3To nepBbiit
M OCHOBHOM KNacCc TEXHMUYECKMX CPeACcTB TAMOXEHHOro KOHTPOAs, npeg-
CTaBNAWMNIA cOBON KOMMNEKC PEHTIEeHOBCKOW annapaTtypbl, npegHa3Ha-
YEeHHbIW AN BU3Ya/lbHOTO KOHTPONA PYYHOW Kiaam n 6araxa naccaxmupos,
npegMeToB OTAENbHO Clefyrollero 6araxa, cpegHerabapuTHbIX: rPy30B U
MeXAYyHapOo4HbIX MOYTOBbIX OTNPaB/eHNA 6€3 UX BCKPbITUSA C LENbI0 Bbl-
ABNEHNA B HUX NPELMETOB, MaTepPmUasnoB N BeLWEeCTB, 3aMNpeLLeHHbIX K BBO3Y
(BbIBO3Y) U/IN HE COOTBETCTBYHOLLNX AeKNapupPOBaHHOMY COAEPXKAHUIO.

B 3aBMCMMOCTM OT BUAO0B YKa3aHHbIX B OnpefeneHnn 06beKTOB KOHTPO-
NnA, nepemelaemMblX Yepes TaMOXEHHYH TpaHuUUy, MPUHATON TeXHOMNOrnn
TaMOXEHHOIr0 KOHTPO/A Ha KOHKPETHOM Y4acTKe 1 YC/T0BWiA, B KOTOPbIX OH
ocyuiectsngeTcs, cpean APT BbigenAT YCTAHOBKN:

* KOHTPO/A COAEPXKMMOT0 PYHHOI Knaam n baraxa naccaxmpoB U TPaHC-
MOPTHbLIX CNYXaLLKX;
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* YIrNy6NeHHOro KOHTPO/A OTAE/bHbIX NPpeAMeTOB PYYHON Knaam n 6a-
raxka maccaxmpoB, TPAHCMNOPTHbIX CAYXaLLMX 1 FPY30BbIX YNaKOBOK;

e KOHTPONS COAEPXXMMOTO0 cpeiHerabapuTHbIX Garaxa u rpysos;

* MHCNEKLUMOHHO-A0CMOTPOBbIE KOMMNMEKChbl AN KOHTPONS TpaHC-
MOPTHbLIX CPEACTB U KPYMHOrabapuTHbIX rpy3oB (KOHTeliHepbl, Ba-
FOHbI, LUCTEPHbI 1 Np.);

e KOHTPO/S COAEPXKMMOT0 MeXAYHapOAHbIX NOYTOBbIX OTMPABNEHWIA;
e KOHTPO/SA PU3NYECKUX NNL,.

Mcxoasa n3 ycnoBuia, B KOTOPbIX OCYLLLECTBNAETCS TAMOXEHHbIN KOHTPO/b,
MOXHO Bbl4€NNTb C/eflytoLine ABa NX BUAA: CTauMoHapHble 1 ornepaTyBHbIE.

Mo cnoco6am npocBeyYnmBaHUA 0O0BLEKTOB KOHTPONS U (DOPMUPOBaHUSA
N306paXKeHNn pa3nNyaoT NPOEKLMOHHbIE U CKAHUPYHOLLME YCTaHOBKM.

B NpoeKUMOHHBbIX K CKaHUPYOLWMNX YCTAHOBKAX MCNOMb3YHOTCA pasHble
no hopme NyYKn 06/1yyaroLUnX PEHTITEHOBCKMX NyYeil, padHble CNOCOObI K
anropuTMbl POPMUPOBAHMA N306PaKEHWA.

[nsa nonyyeHns Heo6XoAMMbIX hOpM 06/1yHatOLWMNX MYYKOB Tyyen Mexay
MCTOYHUKOM M3/TyUYeHUss U 00bEKTOM Mnomellaetcs gnadparma (Konnmma-
TOp). Ha puc. 62 nokasaHbl HOPMbl PEHTFEHOBCKMX Ny4Yeid, NCMO/b3yeMble
Ans 06nydeHns (NpoceBeyvmBaHmna) 06beKTa KOHTPOIS B 4OCMOTPOBbIX yCTa-
HOBKaxX. B MpoeKuMOHHbIX YCTaHOBKAxX WCMOMb3YeTCA LWNPOKUIA MYYOK,
B CKaHUPYHOLWNX —Beepoo6pasHblii (NI0CKNIA) NN TOYEYHBbIN.

Mpukasom MK P® ot 28.09.1998 1. No 667 6bIn BBEAEHbI B AiCTBME
CaHuTapHble npaeunia « MrmneHnYeckme TpeboBaHNA K NPON3BOACTBY, 3KC-

LLnpoko BeepoobpasHbilii Y3Kkuii
pacxogsuunincs nMy4o0K (ToYeuUHbIN)

Puc. 62. ®opMbl paboumnx MNy4ykoB PEHTTEHOBCKUX STyYeE,
NPMMEHSAEMbIX B pasfiIMyHbIX MeTodax NpPocBeyYMBaHMs 0ObEKTOB
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nayataymm v KOHTPO/KO PEHTIeHOBCKMX YCTAHOBOK A5 AocMoTpa baraxa
M TOBApOB», B KOTOPbIX MO KOHCTPYKTUBHbLIM OCOOEHHOCTSM, PEXUMY 3KC-
nayaraymm n CTeneHn pagualnMoHHOM OMAcHOCTW pasnuMyarT TpU Tuna
PEHTreHOBCKUX YCTaHOBOK /15 ocMoTpa 6araxa v toapos (PYABT).

K ycTaHOBKaM 1Tuna oTHOCATCA cTaumoHapHble PY BT ¢ 3aKpbITOW f0-
CMOTPOBOIM KaMepoW, LeNeBbIM MYYKOM M3NYYEHUS U ABMXKYLLMMCA 00b-
eKTOM KOHTpO/iA. B ycTaHOBKax 3TOro Tuna 4OCMOTPOBaA KaMepa OKpY>KeHa
CTaunoHapHON paAnaunOHHON 3alWKMToNn, obecrneymBatolleli 6e3onacHble
YCNOBUA paboTbl N UCKNKOYALOLLLE BO3MOXHOCTb 06/1yUYeHUs NtoAein NpsambIM
My4YKOM M3/lyyeHunsi. BbICOKOe HanpsXXeHne Ha PEHTreHOBCKYH TPYOKY Bbl-
[aeTCcs TO/IbKO B Mepuoj NpoX0oXKAeHMA KOHTPONMPYEMbIM O0OBbEKTOM 30HbI
KOHTpoNA. [o3a 061y4YeHNss KOHTPO/IMPYEMOro 06bekTa Nnpu MnpoBefeHunn
KOHTpPONSA, Kak npasuno, He npesbiwaeT 0,1 MIp.

K ycTaHOBKam 2 Tuna OTHOCATCA CTauuoHapHble PYABT c 3akpbiTOi
AOCMOTPOBON KaMepou, WUPOKUM MYUYKOM M3NYUYEHUS U HEMOABUMXKHbLIM
006bEKTOM KOHTPO/NA. JJocMOTpOBas KaMepa OKpY>eHa CM0LWHON cTaumo-
HapHOW pajgMauMOHHOM 3allnMToi, obecneymBatoLllein 6e3onacHble Ycno-
BUS paboTbl. BbICOKOe HanpsXXeHne Ha PEHTreHOBCKYH TPYOKYy BblAaeTcs
TONbKO B Mepuos npoBefeHNs KoHTpond. Mpu 3ToOM 4OCMOTPOBas Kamepa
3aKpbiTa U 061y4YeHne N aein NpsiMbIM NYYKOM HEBO3MOXHO. [l03a 06/1y4e-
HUSA KOHTPONIMPYEMOro 06beKTa Npu NPpoBeAeHNN KOHTPONA MOXET NPeBbl-
watb 11p.

K yctaHoBKaM 3Tuna oTHOCATCA MOOUbHbIE PYBT, NCTOYHUK peHTre-
HOBCKOIO MU3/ly4eHUA B KOTOPbIX HE MMEET CTauMOHapHOW paanaLoHHOM
3awnTel. OrpaHnyeHne 06nyyeHns nepcoHana 4ocTuraeTca yaaneHnem ero
Ha 4OCTaTOYHO 60/bLIOE PACCTOAHME OT TOYKM KOHTPO/A, OrpaHnyeHnem
BpeMeHM paboTbl YCTAaHOBKM M MCMNOMNb30BaHWEM CneuunasnbHbiX NepeHoc-
HbIX 3aLLNUTHbIX KOHCTPYKLWNA.

B paccmoTpeHHON Knaccudmkaymm Hanbonee 6e3onacHbIMM Npu 3KC-
nayaTtaunm ABAAKOTCA YCTaHOBKM 1-ro Tuna, Haubosiee onacHbIMM —YycTa-
HOBKM 3-ro Tmna.

8.6. PEHTIEHOBCKWE AITMAPATDI
CKAHNPYRKOLWEIO TUIA

B peHTreHOBCKUX YCTaHOBKaX, COAepXKaliux KOHBeMepHbIn TpaHcnop-
Tep, npouecc popmMmpoBaHnUs 3NEKTPOHHOro obpasa M3obpaeHus 06b-
eKTa Ha gucnnee 3BM npeanonaraet nocnegoBaTenbHOe NPOCBeYMBaHUE
OTAeNbHbIX YYacTKOB McCefyeMoro o6bekTa ¢ nocreaytowen «C60pKom»
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Ha 9KpaHe M300paXeHMa 0O6bekTa B Lie/IOM, NO3TOMY Takume LOCMOTPOBbIE
YCTaHOBKMW Ha3blBAlOT CKAaHUPYHOLLUMW.

Kak npaBufio, 3T yCTaHOBKM paboTaloT Tam, rae oopmnsaoTcs 60/b-
LMe naccaXmMpckne n rpysoBble NOTOKW: B a3ponopTax, aBTOMOOUIbHbIX
MyHKTax Nponycka, Ha CKfafax BpeMeHHOro XxpaHeHus U 1. g. Kpome Tamo-
YXEHHbIX HY>X[,, OHW MOTYT UCMOJIb30BaTbCS B MNPaBUTE/IbCTBEHHbIX YYpeXK-
AeHUAX, cnybax 6e3onacHocTn u ap. CyllecTByeT Lenas cepus Takux
annapaToB C pas/IMYHbIMM TUNopasMepaMy LOCMOTPOBbIX TOHHesnen (OT
[AECATKOB CaHTUMETPOB 40 1—2 M), npefHasHa4YeHHbIX CneuumanbHo Ans
KOHTPONSA 06BbEKTOB pa3/IMYHbIX rabapnuToB M Beca: OT MOYTOBbIX OTNpaBe-
HWI N HOCMMOTO Garaxa naccaxnupos [0 KPYMHbIX ALLUKOB.

B ycTaHOBKax 3TOro TMna KOHTPOAMpPYeMbIii 06BbEKT yCTaHaBINBaeTCs Ha
NEeHTY ABUXYLLeroca KoHeeepa. C ero NnoMOoLLb0 06BEKT KOHTPONA Nnepe-
MelLlaeTca yepes LOCMOTPOBbLIA TOHHENb, IAe «MPOCBEYMBAETCA» PEHTre-
HOBCKMMU nyvyamun. PUCYHOK 63 nnnocTpupyeT NpuHLKUN paboTbl ycTaHO-
BOK CKaHMpyrLLero Tuna.

LeTekTopHasa nuHelika

Puc. 63. MpuHUuMN paboTbl PEHTIEHOBCKOI YCTAHOBKN CKaHMPYHOLLETO TUNa

B 4nCno OCHOBHbIX KOHCTPYKTUBHbIX Y3/10B YCTAHOBKWN BXOAST: PEHTre-
HOBCKMiA nsnyyartenb (PW) Ha 0OCHOBe PEHTIeHOBCKOWN TPyOKW, KOHBEWep-
Has NeHTa Ans nepeMelleHns 06beKTa KOHTPOSA, JOCMOTPOBbLIN TOHHENb,
MH(pPaKpacHble JaTUYMKN BKAKOYEHUS U BbiKMOUYeHUs PU, feTeKTopHas
NMHelKa ana perucTpaymmn npowejwero Yyepes 06beKT U3nyyeHus, 610K
LM poBOil 06pabOTKN CUTHANOB Ha OCHOBE BM.
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B pa3HbIx annaparax MOXeT 6blTb YCTAHOB/EHO Pa3/IMyHOe KOMYECTBO
[eTeKTopoB. Bce 3aBUCUT OT pa3mepa AOCMOTPOBOIO TOHHENA U 3alaHHOM
paspellatollerr cnocobHocTK annapaTta (BO3MOXHOCTU pa3nuyaTb MefiKue
petann B 06vekTe). Hanpumep, B annapate «HI-SCAN 5170» HacuuTbIBa-
eTca 640 oTAEeNbHbIX 3N1EMEHTOB-AETEKTOPOB.

N306paxeHne 06beKTA MosiyvyaeTcd B pe3ynbTare COeAUHEHUSA Ha Auc-
nyiee KOMMblOTEPA M3006paXXEHNN OTAENbHbIX «pPa3pe3oB» B Of4HY Le/bHYH0
KapTUHKY. 1306paxKeHne COLep>XMMOro 06beKTa KOHTPOISA NOABNAETCA Ha
AuCnJiee He cpasy, a Mo yacTaMm. Pa3BepTKa B ropM30OHTa/IbHOM HanpasJie-
HUKM o0becrneymBaeTCs 3a CHET NepemeleHNa 06beKTa Ha TpaHCNopTepe no
TOHHEN. Yncno ropu3oHTanbHbIX «pa3pe3oB» 3aBUCUT OT CKOPOCTU ABU-
YXEHMA N NPOTAXEHHOCTM 06beKTa KOHTPONS.

[leTeKTOpHasa nuHelika

OcHOBHas (MyHKUNA OeTEKTOPHON NMHENKM — npeobpas3oBaTb PeHTre-
HOBCKWE NTyYN B 3/IEKTPUYECKNE CUTHANbI.

KOMGUWHMPOBaHHbIA CBeToun3onnpyoLwuii

CBeTOHENnpoHNLaeMsblit
KOHTeiHep

Puc. 64. YCTpoIiicTBO AETEKTOPHOI NIMHENKN

OTaenbHbIN OeTeKTop npefcTaBnseT CcO60M Npo3payvHblil  KpucTann
(CULMHTUANATOP), NIOMUHECLUPYHOLWNIA NOA BO3LENCTBMEM PEHTIEHOBCKMUX
ny4yein. PEHTreHOBCKUIA KBaHT, najas Ha CUMHTUNNATOP, B3aUMOAENCTBYET
c ero atomamu. Npu 3TOM HEKOTOPOE KO/IMYEeCTBO aTOMOB BellecTBa ne-
pexoauT B BO36YX/AeHHOe cocTosHMe. O6paTHbIN nepexos aTOMOB B HOP-
ManbHOEe COCTOSIHME COMPOBOXAaeTcA WUCMYyCKaHWeM KBAHTOB BUAMMOIO
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cBeTa — /IIOMUHecUeHuMen. JIIOMUHeCLEHUMA B CUUHTUNNATOPE NMPOUC-
XOAMT MOYTU MIHOBEHHO (4epe3 10-9—10-7 ¢) nocne BO36YyxaeHuA. B Ka-
4ecTBe CUUHTUNNATOPOB 00bIYHO ncnonb3ytoTca Kpuctannel Nal nan Ki
C ,06aBKOM HeBObLWIOIO KOMNMYeCcTBa Tanng (roBopaT: «aKTUBMPOBAHHbIE
Tannnem»). O6bi4yHO ux o603HavaroT Nal(Tl) n K1(T1) COOTBETCTBEHHO.

doTogmop npeobpasyeT CBETOBOW MOTOK B UMMY/NbC 3/1€KTPUYECKOTO
TOKa.

Kaxpgas napa CUMHTUNNATOP-(OTONPUEMHUK «yNakoBaHa» B cnelmnanb-
HbIA KOHTEHEP, U3 KOTOPbIX U HabupaeTca AeTeKTOpHAsA NTMHENKa.

B peHTreHOBCKMX CKaHWPYHOLUMX YCTaHOBKAaX PEHTreHOBCKUIA n3ny4a-
TeNb YCTaHaB/IMBAETCA Ha YPOBHE MIOCKOCTN KOHBEEPHOM NEHTHI.

UT00bI cenatb PEHTreHOBCKNIA annapaTt 60/1ee KOMMNaKTHbIM MO BbICO-
Te, NUHEWKY eTEeKTOPOB BbIMOHAKT U3 ABYX YaCTeN, COeUHEHHBIX MEXIY
co6oin nog npsambIM yrnom (o0 ee hopme 06bI4YHO roBOPAT «L-06pasHas»
nnn «IM-obpasHas»). O4HAKO B HUX BO3HMKAIOT AOMNONHUTENIbHbIE MCKaXe-
HUA, CBA3aHHbIE C UCMONIb30BAHWEM TOPU30OHTA/IbHOW YacTu AeTEKTOPHOW
NuHenkn (puc. 65).

«[-06pa3Hasa» nuHelika Mpsmas nuHerika
OeTeKTopoB LeTeKTopoB

MonepeyHoe ceyveHne
[0CMOTPOBOr0 TOHHENA

Kpaiinne
nyum
McTOUHMK «L-06pasHasa» MCTOYHMK Mpamas
pPEeHTreHoBCKOro JeTekTopHas PEeHTreHoBCKOro JeTekTopHas
N31yyeHuns NnuHeinka N3NyyeHmns NNHeka
a 6

Puc. 65. 3aBUCMMOCTb ra6apuToB YCTAHOBKM OT KOHCTPYKLUW AETEKTOPHOW NUHERKN

Ecnn ncnonb3oBatb M-06pasHyto NMHENKY, TO MOXXHO COKPaTUTb BbICOTY
AOCMOTPOBOI0 TYHHeNs 40 BbICOTbI MPOCBEUYMBAEMOr0 00bEKTA.

B annapaTtax CKaHUpYOLWero Tuna npuMeHA0TCcs 0cobble cnocobbl pa-
AVNaUMOHHON 3awnTbl. 3awmMTta CO6CTBEHHO PEHTIeHOBCKOro reHeparopa
obecrneymBaeTcs CBUHLLOBbIM KOXYXOM. KOHCTPYKUWA TYHHeNs, 4epes
KOTOPbIN nepemelyaeTca 6arax, BbIMOMHAECTCA U3 MeTal/INYeCKUX INCTOB
TonwmnHon 1,5—2,5 mMMm. [eTeKTopHasd NMHeiKa cHabXXaeTcs CBMHLOBbIM
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3KpaHOM. 3arpy3o4yHo-pas3rpysoyHble apKu TOHHENA 3aKpbiBalOTCA pesun-
HOBbIMMW COAEPXALLUMWN CBUHEL, IEHTaMM.

BycTaHOBKax KOHBEWEPHOT0 TMa UCMO/b3YHOTCA U3NYYEHUSA, KOTOPbIE ra-
PaHTUPYIOT COXPaHHOCTb AaXke (DOTOMIEHKN, HaxoasLlencsa B baraxe nacca-
XMpa, n OTHOCUTENbHO 6e30MacHbI 419 ornepaTopaycTaHOBKM NMPW Clly4anHOM
obny4yeHnn. Tak, B TexHUYeckmx onmcaHmax annapara «HISCAN 5170-A»
yKa3aHo, 4To 033 Ha 0OBLEKT 38 MHCMEKL M0 He npesbilaeT 2 MK3B, a anna-
pata «MHCnekTop 60/70Z» —0,9 MK3B.

B fOCMOTpPOBLIX yCTaHOBKax, HapaLy ¢ MOHUTOPOM [ANf BbIBOAA YEPHO-
6enbIX N306paXKEHUN, UMEETCSA MOHMUTOP A1 DOPMUPOBAHMA LBETHbIX N30-
OpaXKeHU. N3BeCTHO, YTO YeNoBeK 0ObIYHO CMOCOBEH pasIMynTb Ha 3KpaHe
4yepHO-6en10ro MoHuTopa npumepHo 20 rpagaumii ceporo ugeta (0T ApKO-
6enoro f0 4epHOro), a LUBETOB — HECKO/IbKO ThbicAY. [103TOMY NpuMeHeHwue
LBETHbIX N306paXKeHNI NOBbILAET MHPOPMATUBHOCTb N306PaXKEHWNA.

Ana oTobparkeHna cocTasa BellecTBa KOHTPOANPYEMbIX 06BEKTOB
MCNOMb3YTCA cnefyolimne LseTa:

* OpaHXeBblh — XUMWNYECKNE 3NIEMEHTbI C aTOMHbIM HOMEPOM MeHee
10 (B3pbiBYaTbHIE BeLLECTBA, /IeKapCcTBa, naactMacca, TKaHb, [epeso,
BOAA);

* 3e/leHblil —XUMUYECKNE 3/IEMEHTbI C aTOMHbIM HOMepoM oT 10 o 17
(aNtOMUHWUIA, KPEMHNIA);

e CBETN0-3e/1eHbIN — CMECb opraHn4yeckoro n HeopraHnM4eckoro Be-
mecrtsa C npeo6na,u,aH|/|e|v| OpraHN4ecKoro,

* CUHWIA — HEOpraHM4YecKue BeLlecTBa C 60MbLIMM aTOMHbIM BECOM
(>keneso, Meflb, UMHK, HAKENb, CTanb U Ap.). YeM 60/bLUe NAOTHOCTb
BewecTBa, TeM 60/1ee TEMHbIN CUHWIA LBET;

* KOPWYHEBO-KPACHbIi — O4YeHb BbiCOKas MAOTHOCTb (Hampumep,
CBMHLLOBbIA NCT UM MACCUBHbIN METaNNNYECKNl NpegMET).

B HeKOTOpPbIX YCTaHOBKaX MOXHO Noy4yaTb cpasy fiBa M3006paXKeHnsa ans
KaXk10ro npocse4ynBaemoro obvekra. Mpnyem CyLlecTByeT ABa crnocoba mx
Nony4veHuns.

B nepBom crnocobe ncnosb3yeTcs 3aBUCUMOCTb KO3(hhmymeHTa nornotle-
HWA PEHTreHOBCKOro U3/ly4eHnsa OT aTOMHOro HoMepa 3fiemeHTa. BeBoguT-
cs NoHATME 3h(EeKTUBHOro aToOMHOro Homepa Z3N), KOTOpbIN onpegens-
eTCA KaK yCpefHEHHOe 3HayeHWe NOPAAKOBLIX HOMEPOB, COCTaBAAKLLNX
BELLECTBO 3/1EMEHTOB nepuognyeckon Tabnuubl . N. MeHaeneesa:
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rae CyMMupoBaHue npoussoguTcs no scem /= 1...N XMMUYECKUM 3N1EMEH-
TaM, BXOJALIMM B BELECTBO; T. — MacCoBble A0/IN XUMUYECKUX 3/IEMEH-
TOB, BXOAALWMX B BEWECTBO; Z. — UX aTOMHbIA HOMEP.

Hanpumep, gna Bogbl (HA) Z3M paseH 7,2; AnA LBYOKUCU KPeM-
Hua (Si0d — 11,8; ana consHoi kucnoTbl (HC1l) — 16,6; Ans repouHa
(CZHZNO.) — 6,2 n T. 4. AnAa MHOTUX BeL,eCTB 3PMEKTUBHbIE aTOMHbIE
HOMepa MOryT pa3nuyarbcsa cnabo uan npakTuyecky cosnagatb. OfHaAKO
Npn COBMECTHOM aHanuse Oopmbl NpeameTa, ero BHYTPEHHEr0 CTPOEHUS
N pa3MepoB CO 3HAYEHNAMN 3PPEKTUBHOITO aTOMHOI0 HOMepa NosBNsAeTCA
BO3MOXXHOCTb CYLLLECTBEHHO MOBbLICUTbL pacno3HaBaeMoCTb NPeAMETOB.

[Ona oueHKn 3PHEKTUBHOr0 aTOMHOro HOMepa B KOHBEMEPHbIX PEHT-
reHOBCKMX annapartax NpUMeHSAI0T YMNOMSAHYTble Bblle «CABOEHHbIE» J1N-
Helkn geTekTopoB. OHa npefcTaBnseT co60i ABe LeTEeKTOPHbIE IMHENKN,
paboyne 3NeMeHTbl KOTOPbIX PacnosioXKeHbl TOYHO APYT 38 4PYTrOM OTHOCK-
Te/IbHO HanpaBeHMA NafleHNns Ha HUX PEHTreHOBCKMUX Nnyyen. Mexay ae-
TEKTOPHbIMW NIMHEKaM¥K NMPONOXeHa MefHas naacTUHa, KoTopas urpaet
pPONb )UIbTPA, «OTCEKAOLWEro» MArKyt COCTaB/AKLYIO PEHTIEHOBCKOIO
cnekTtpa. INoaToMy AeTeKTop NepPBOA NUHENKN (DUKCUPYET MHTEHCMBHOCTb
PEHTIFEHOBCKUX Nyyeit BCeX 3Hepruii, a AeTeKTOpP BTOPOM NNUHENKN — NH-
TEHCUBHOCTb XXECTKUX PEHTreHOBCKUX KBAHTOB, NPOLUEALLINX CKBO3b «TH-
Xenble» npegmeThbl.

Bo BTOpOM Ccnyyae LONONHUTENbHOE N300paXKeHME MoNyYaeTCsa B pe3y/ib-
TaTe 061y4yeHMa 06bEKTA KOHTPONSA MOA APYTUM «Yr/iom». PEeHTreHOBCKOe
N3nyyeHne MPOXOANT 4yepe3 0O6BLEKT KOHTPOASA MOA pasHbIMU yraamum u
(hukcmpyeTcsa ABYMSA LeTEKTOPHbIMW NNUHENKaMU, MPUHUMAKOLWNUMUK N3NTY-
YeHUA C pasHbIX Hanpas/ieHNn. BO3MOXHOCTb BbICTPOro NepektoYeHns oT
OHOr0 M306paXKeHns K ApYyromy rno3BoJISeT B annaparax Takoro Tmna Bbl-
ABNATbH NPeaMeTbl, PACMONOXEHHbIE B 06BbEKTE B TPYAHO pacrno3HaBaemou
npoekyunmn. OnepaTop MOXeT HabnAATb U aHaNM3nMpPoBaTb O4HOBPEMEH-
HO [ABe MPOEKLUM MHCNEKTUPYEMOro 06bekTa Ha O4HOM MOHUTOpE (CTe-
PEOCKOMUYECKNIA METOA) UK Noc/efoBaTeNlbHO KaXAyt U3 Mpoekuni Ha
OfJHOM MOHUTOpE.

MynbT ynpaBfeHUs KOHBENEPHOW YCTaHOBKMW NO3BONSAET YBEMUYMBATL OT-
[eNbHble YYaCTKM N306paXKeHns, BblAeNAaTb LBETOM pasHble NO MJIOTHOCTU
npeameTbl, a «<MUraHuem» —oco60 NJ0THbIe NpegMeTbl, POPMMPOBATL Hera-
TUBHOE YepHO-6ef0e n306paxKeHne, N3MEHATb APKOCTb N3006PaXKEeHUA U T. M.

PaccmMOTpMM MapamMeTpbl YCTaHOBOK CKaHUPYHOLWLEro TUna Ha npumepe
AOCMOTPOBOWN PEHTIeHOBCKON ycTaHOBKK «MHCnekTop 60/70Z» (puc. 66).

YcTaHoBka «/MHCnekTop 60/70Z» xapakTepusyeTcs cneayrolmnmm Tex-
HUYECKMMU XapaKTepucTUKaMu:
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MoHuTOpHI
LlocmMOoTpOBb
TOHHE b
CO CBUHLIOBb
3aHaBeckam! MynbT
ynpasfieHns

Bnok
TpaHcnopTep 3/1IEKTPOHUKN

Puc. 66. OcHoBHble y35bl ycTaHOBKU «HCnekTtop 60/70Z»

Hanps)XeHue anektTponutaHna —220 B (+10 %; —15 %);

4yacToTa NepemMeHHOro HanpsaxeHna —50 = 3 I'y;

noTpebnsemas MOWHOCTL —OK0/10 1KB A;

Hanps>XeHWe Ha aHOLe PeHTreHOBCKON Tpy6ku — 140 kB;

TOK aHoa — 0,4 MA;

MPOHMKaKLWaa CNoCOBHOCTb NO CTaii — 28 MM CTau;

LUBETHOE M YepHO-6enoe oTobpakeHne pesynbTaTa NPOCBEYNBAHUS;
paspewarolias cnocobHocTb — MefHas MPOBOJIOKA AMAMETPOM
0,09 mwm;

KoHBeiep —ckopocTb 0,17—0,24 m/c;

MaKcuManbHasa pacrnpegefieHHas Harpyska Ha KoHBeliep —He 6onee
150 Kr;

pasmep TOHHena: WwupuHa — 640 mm, BbicoTa — 750 MM.

MpoBepseMbli 06bEKT NOMELLAIOT Ha NEHTY TpaHcnopTepa. Korga 06b-
eKT NnonajaeTt B TOHHe/b, ero 06HapyXXnMBaeT CUCTeEMa CBETOBbIX 6apbepos.
CurHanbl OT CBETOBbIX 06apbepOB BK/KOYAKOT reHepaTop PEHTreHOBCKOro
N3NyYeHns, POPMUPYIOLLUIA NPU NOMOLLUA KONTMMATOPOB TOHKMIA Beepo-
00pasHbI MYYOK PEHTTeHOBCKUX NyYeil, KOTOPbIA MPOHM3bIBAET OObLEKT.
[My4oK nyyein B 60NbLUENA NNN MEHbLLEW CTENEHWN MOrNOLLAETCA 06BEKTOM U
AOCTUraeT MMHUKN AeTEKTOPOB. JINHNSA LeTEKTOPOB COCTOMT N3 88 CMEHHbIX
MoZy/ieil, KOTopble Npeobpa3ytoT IHEPr U0 PEHTITEHOBCKUX NyYel B 3NeKT-
puyecKoe HanpsXXeHne pasiMyHON BENNUYUNHBI.
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BbIX04HbIe HAMPAXEHWA BCeX MOAY/EN CUNTLIBAKOTCA Kaxble 9 MC, YTO
COOTBETCTBYeT CKaHWpOBaHWO npegmerta cnosmu. Kaxpablii cno umeet
TONWWNHY 0KONo 1,7 MMm.

LLlar 3a warom ABMXYLMINCA 0O6BEKT CKaHMPYeTCA nocnefoBaTelbHbIMU
CNOSIMU, U CUTHA/bI K&XKAOr0 €108 NocnefoBaTe/ibHO NepejatTecs B CUCTe-
MYy LMPPOBOIN 06pabOTKN N30OPaXKEHWIA.

M0 OKOHYaHUW CKAHWPOBaHMUA rpysa CUrHasbl CBETOBbIX 6apbepoB Bbl-
KN0YaKT reHepaTop PEHTreHOBCKOro M3/y4YeHus.

Ha puc. 67 npuBefeHbl N306paXKeHUA CKaHUPYHOLWUX PEHTTeHOBCKUX
YCTAHOBOK, MPOWU3BOAUMbIX OTEYECTBEHHON (YMPMOA MefpeHTex.

Puc. 67. CkaHupyLLne peHTreHOBCKNEe YCTaHOBKMN
OTeyecTBEHHOro npoussoactea (pupma MegpeHTex)

TexHn4yeckre XapakTepUCTUKU AOCMOTPOBbLIX PEHTreHOBCKMX anmnapa-
TOB, UCMO/Ib3YEMbIX TaMOXXeHHbIMWU opraHamu Poccuiickoin depepauyun,
npueefeHbl B Tabn. 14.

8.7. PJIIOOPOCKOINMNYECKAHA
AOCMOTPOBAA TEXHUKA

CyLlecTBYeT KNacc AOCMOTPOBbIX PEHTFEHOBCKUX YCTAHOBOK, NaBHOIA
0COOGEHHOCTbIO KOTOPbIX SABASETCA MCMOMb30BaHUE CheunanbHoro tto-



HanmeHoBaHuMe
napameTpa

AHOHOE Hanpsxe-
Hue, KB

MoTpebnsemasn
MOLLHOCTb, KBT
Macca, Kr

Pasmep TOHHens:
—LIMpUHa, MM
—BbICOTa, MM
MakcumanbHasa pas-
HOMepHas 3arpyska
Ha KOHBeWep, Kr
PaspelatoLLias
crnoco6HocTb (No
NPOBOJIOKE), MM
lMpoHuKatoLas cno-
COGHOCTb M0 cTanu
PeHTreHoBcKas go3a
npv 4OCMOTPE, MK3B
HanpasneHune nyuka

[eTeKTopHasa nu-
Hellka

Yucno yposHeli
Ceporo B namaTu

Ta6n|/|L|,a 14. TexHMYeckKune XapPpaKTEPUCTUKN AOCMOTPOBbLIX PEHTrIrEeHOBCKUX annapaTtoB
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OPOCKONMUYECKOro 3KpaHa 41a 0TobpaXKeHns pe3ynbTaToB NPOCBEYNBAHNS
KOHTPONIMPYEMOT0 06beKTa. TOT IKPaH NOKPbIT CreLmnanbHbIM BELWECTBOM
(nroMnHOGOpOM), KOTOPOE MOXKET NPeobpa3oBbIBaTb IHEPTUD HEBUANMbIX
PEHTITeHOBCKUX NIyYeil B M3NyveHMe B BUe KBAHTOB BMAMMOIO CBeTa, BOC-
MPUHUMAEMbIX TNa3oM 4yesioBeka. OQHUM U3 Ny4YLINX (PIHOOPECUUPYIOLLUX
BELLECTB 414 NMOKPbITUA 3KPAHOB CUMTAETCA CMecb cynbduia yuHka (ZnS)
c cynbngom kagmuma (CdS), akTMBMPOBAHHbIX CepebpoM.

B 90-x IT. TaMOXXeHHble opraHbl Poccun aKTUBHO OCHallanncb yCTaHOB-
KaMun ansg Io0pPOCKONMMUYECKOro PeHTreHOBCKOro KOHTponsa «Kopob-A»
(&pyroe HasBaHue «PIHOPEKC»), KOTOPbIE OTHOCATCA K CTalMOHAPHbIM MPO-
eKLMOHHbIM PEeHTIeHOBCKMM yCTaHOBKam 2-ro tuna. OHKW npegHasHava nch
AN TAMOXEHHOI0 KOHTPOS 6araxka u pyyHon Knagu.

MpuHuunn paboTbl HIOOPOCKOMNYECKON YCTAHOBKM MOXHO MOACHUTH
cnegyrowmm obpasom (puc. 68).

PEHTIEHOBCKOIo HanpaBneHune
n3ny4yeHuns HabnaeHns
r
3awmnTtHoe
CBUHLOBOE

CTEeKNo

Puc. 68. MNMpuHUMN NOyYEeHUA TEHEBbIX
N3006paxeHunii B PEHTreHOBCKNX yCTaHOBKax (h1l00poCKONMYEeCcKoro tmna

M3nyyeHne OT MCTOYHUKA PEHTTEHOBCKMX NlyYell NPOXOAUT Yepe3 KOH-
TponMpyembli 06BLEKT W MonafjaeT Ha 3KpaH. Ha HeM OHO npeobpasyeTtcs
B CBETOBOW penbed (Tak Ha3biBaeMOe «TEHEBOE N306paXKeHme).

B coBpeMeHHbIX (P/IF0OPOCKONAax CBeYEHMEe 3KpaHa npeobpasyeTcsa B 3/1eK-
TPUYECKME CUTHAaNbI, MO KOTOPbIM CO3f4aeTcd U306paKeHne Ha MOHUTOpe
KOMMNbOTEpA.

M CTOYHNK PEHTreHOBCKOro M3Ny4YeHUsA AO/MKEH MMeTb HebOosbline Nn-
HelHble pa3Mepbl, YTOObI HE BbI3blBaTb UCKAXXEHWNI N306PaXKEHNS Ha IKPaHe.

MuHUManbHbIA pasmep pparMmeHTa npegMeTa, KOTOPbIN MOXeT 6bITb pac-
CMOTPEH Ha M306paXKeHNN, He MOXKET ObITb MEHbLLE pa3mepa UCMNosib3yeMoro
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MCTOYHWNKA PEHTTEHOBCKOI0 N3nyyYeHnsa. TUNUYHBIM 3HAYEHNEM pa3peLlaro-
e cnoco6HOCTN NPOEKLMOHHOIO MeToAa (hOPMUPOBAHNS N306paXKeHNS,
NPUMEHNTENIbHO K PEHTITEHOBCKMM [JOCMOTPOBbLIM YCTaHOBKAM TaMOXEHHO-
ro KOHTPONS, ABNSAETCA HECKO/IbKO AECATbIX A0NEA MUINMMETPA.

BbinyckatoTcd KakK CTauMOHapHble, TaK U MOOW/bHbIe (MEePeHOCHbIe,
nopTaTuBHbIe) (hIOOPOCKONMYECcKNe annapatbl (puc. 69).

Puc. 69. BHelwHunii BUA 1 pe3ynbtaTtbl paboTel APT «Hopkax:
a — ycTtaHoBka «Hopka» Ha cneuunasbHOM LWTaTUBE AN AOCMOTpa
KOppecnoHAeHLMN; 6 — coaepXxnumoe NoAo3pUTeIbHOTO YeMoaHa,
BbISAIBJIEHHOIO MPW MOMOLLN PEHTIEHOBCKOrO NPOCBEYMBAHUSA

[MepeHocHaa cuctema «Hopka», cTaumoHapHasa «KanaH-2M» XopoLlo
3apeKoMeHfoBann cebs, NPUMEHAKOTCA ANA MPOBEPKM MOYTOBON Koppe-
CMOHAEeHUMKM, Baraxa, pasIMuyHbIX ObITOBbIX MPEAMETOB C Le/bl0 BbisiB/e-
HUA B3pblBYATLIX BELLECTB, A1 06Cnef0BaHNA KOHTEMHEPOB C OMaCHbIMU
B/IOXKEHUAMU N pYTUMU 3anpeLleHHbIMU K NPOBO3Y npeaMeTamu.

8.7.1. PeHTreHoTesIeBU3NOHHbIN
kKomnnekc «Lmenb-240TB»

PEHTreHOTeNeBU3NOHHbINA KoMNneke «Lmens-240TB» npefHasHayeH
ANA NpoBefeHUss PEeHTreHOCKOMMWYEeCKOro KOHTPO/A ONTUYECKU Hernpo-
3payHbIX cpel, MaTepuanoB U N3NNI Pas3INUYHbIX NIOTHOCTEN.

Komnniekc MoxeT 6bITb MCNONb30BaH 414 AOCMOTpa 6araxa, Tapbl, no-
CbI/IOK, MPW NOWUCKe 3aKNafoK WHOPOAHbLIX NMPeAMETOB B NMOMELLEHUAX U
060pyA0BaHUM YUpeXAeHNA N 6GaHKOB, C JOKYMEHTUPOBaHMEM pe3y/bTa-
TOB KOHTPO/IS B 3/IEKTPOHHOM BU[E M 0TOOPaXKeHEM Ha 3KpaHe MOHUTOpaA
BCTPOEHHOIr0 KOMMbIOTEpPA.
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«LWmenb-240TB» ob6ecneumBaeT 06HapPYy>XXeHNe MPN PacCTOAHUMN OT PEHT-
reHOBCKOro anmnapata Ao npeobpasoBatenii PeHTreHOoNTUYeCcKoro 1 m cne-
AYHOLLNX 06BEKTOB:

e MWUCTOMET 3a Nperpagoin n3 nnacTmka ToAWMHON 180 MM, U3 antoMu-
HMA TONWWHON 120 MM, U3 CTann TONWMNHON 25 MM;

* HOX 3a Nperpagon n3 nnactuka TONWMHON 160 MM, U3 antOMUHUSA
TONUMHOW 85 MM, M3 CTaNun TONLWMHON 20 MM;

* 3/IeKTPOHHbIE CXEMbI 3a MPerpagoin: nu3 nnactTnka TonuwmnHon 120 mm,
N3 aNOMUHNA TONWMNHON 65 MM, U3 CTanu TONWWNHONK 18 MM;

* B3pblBYaTble BELLECTBA C XapaKTepHbIM pasmepom 50 mMm 3a nperpa-
[lI01: N3 NiacTuKa TONLWMHON 85 MM, 13 aIlOMUHUSA TONLWKUHOW 50 MM,
N3 cTanu TONWMNHON 16 MM.

Pa3peluatolias cnocobHOCTbL KOMNMNJ/EKCa No3BONAET 06HapyXmBaTb Npo-
BOMIOKY 13 cTann guameTtpom 0,125 mm.

ABTOMaTUYeCcKasa peryimpoBKka spKoCTu BuaeoTpakTa obecrneymBaeT no-
NyYeHNe KayeCTBEHHbIX N306paXKeHNA B LULMPOKOM Anana3oHe pacCTOAHUM
OT PEHTreHOBCKOro annaparta fo npeo6pasosartens (ot 0,3 4o 4,0 m). BHew-
HUWA BUL PEHTreHOTeNeBU3NOHHOIo Komnnekca «Lmens-240TB» npuBe-
[leH Ha puc. B20.

Mpeob6pa3oBaTenb PEHTFEHOONTUYECKNIA, COCTOALLMIA M3 hYOPECLEHT-
HOro 3kpaHa, 3epkana u NMN3C-kamepbl, OCyLLECTBNAET Npeobpa3oBaHue
TEHEBOro PEHTreHOBCKOro n306paxeHnsa B BuaeocurHan. Pabouyee none
KOHTpona — 240 x 320 mm.

A (dpeKTUBHAA f03a BHELWHEro 06/1yyeHns onepartopa nNpu cemMmmyaco-
BOM paboyem AHe U NATUAHEBHON paboyein Helene coCTaBNsieT He 6onee
2,4 m3B/rof.

8.7.2. Py4HOI1 CKaHep CKPbITbIX NOS0CTEN «BaTCcoH»

C 2003 1. Ha BOOpPY)XeHMe TaMOXEeHHbIX opraHoB Poccuu cTtanu NocTynatb
PEHTreHOBCKME pPyUHble CKaHepbl CKPbITbIX NOOCTeN «BaTcoH» (puc. 70).

CkaHep npefHasHa4veH ansi 06HapYy>XeHUsi UHOPOAHbIX BIOXKEHWIA B OMNTM-
YeCKM Henpo3payHbIX M CKPbITbIX MOMOCTAX, TaKUX KakK OBEpPU, CULEHbLA,
b6eH306aKu, Koneca, CTEHKM Ky30BOB aBTOTPAHCMOPTA, TEXHO/IOrMYecKue
NOKW aBMaTpaHcrnopTta, NOJKK, MPOCTPAHCTBO 3a BHYTPEHHEN 0O6LLIWBKOW
NnacCcaXMpCKUX XXenesHoL0pP0oXHbIX BAroHoOB U T. M.

B ckaHepe peann3oBaH NPUHLMN perncrpaymm obpaTHOro paccesHHOro
PEHTreHOBCKOro n3ny4yeHuns. ICTOUYHUKOM W3/TyYeHUs ABMSETCA Manora-
GapUTHbIA PEHTreHOBCKWUI M3ny4vaTenb C aHOAHbIM Hanps>xeHunem 50 KB.
[Ana perncrpaumMm paccessHHOro PeHTreHOBCKOro u3fnyvyeHus B npubope
MCNONb3yeTCH CUMHTUINALNOHHBIA AETEKTOP.
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Oucnneli

MepeknovaTens
dunbTpa

n3ny4vyarenb

Puc. 70. CkaHep CKpbITbIX NOMOCTEN «BaTCOH»

CkaHep pa3pabaTtbiBancs 415 06Hapy>XeHUst BNOXEHUIA HU3KOW NNOTHO-
ctn 0,5—2 r/cm3(nnactmacca, opraHM4eckne BeLLecTBa), MOXET BbIIBNATb
N 60nee NAOTHbIE BNOXEHNA. MaKcuManbHaa TOMWLMHA Nperpagbl, 3a Ko-
TOPOW CKaHep OCYLLECTB/SAET rapaHTUpPoBaHHOE OOHapy>KeHWe B/IOXKEHUN
pasmepom 20 x 20 x 20 MM 1 nnoTHOCTLIO 0,5—2 r/cm3 13 gepea — 35 MM,
N3 aNtOMUHNA —6 MM, 13 ctannm — 1,0 mm.

[My4yoK n3nyyeHnsa HanpaBnNAeTCAa Ha CKaHUPYEMYIO MOBEPXHOCTL Yepes
KONnmmartop. B 3aBMCMMOCTM OT pexxnma PopMUpPyeTcsa NyyYoK U3NyUeHus,
pacxogdawmnica Ha 60° (Npu CKaHMPOBAHUW MOTHbLIX BelwecTs) wuau 40°
(NMpn cKaHMPOBaHNM BELLECTB C HA3KOW MIOTHOCTbLIO).

Mpu nepemeL,eHNN BLONb HEKOTOPOI NOBEPXHOCTU Ha AuUchee noka-
3blBaeTCA U3MEHeHWe YPOBHHA PACCEAHHOr0o W3NyYeHusd, NPUHUMAEMOTO
CKaHepom.

8.7.3. PeHTreHoTes1IeBU3NOHHbIE CUCTEMBDI
ANA NepcoHanbHOro gocMoTpa

LincppoBoii peHTreHorpagMyecknii CKkaHep MNepcoHasbHOro [focMoTpa
«DRS SecureScan» npegHa3sHayeH 419 06Hapy>KeHMA OnacHbIX NpeamMeTOB,
NPOTrNOYEHHBIX TN CNPATAHHbLIX B ECTECTBEHHbIX MO/IOCTAX YeNoBeKa. B cka-
Hepe «DRS SecureScan» ncnonb3oBaHa TEXHOMOIMA, OCHOBaHHaa Ha nony-
YeHUN LUM{PPOBOro NPOEKLUNOHHOTO PEHTIEHOBCKOI0 N300paXKeHns Yenoseka
B MOJIHbIA POCT METOAOM «CKaHMPOBaHUA MIOCKUM Ny4YKoM» (puc. 71).

«DRS SecureScan» M0XeT UCN0Nb30BAaTLHCA B ABYX OCHOBHbLIX peXumax:
«OntTuma» N «CKPUHUHI». I3MeHeHMe napamMeTpoB PEHTreHOBCKOro M3-
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Ny4YeHna U UMHPOBOro M3o6paxeHNa NO3BONAET B 3aBUCMMOCTU OT KOH-
KPeTHOW 3aja4un NpoBecTn ONTUMMU3ALUIO CUCTEeMbI. Hanpumep, CKPUHUHT
nepcoHana NPoBOAMUTCA NPU NOHMXKEHHOW A030BOM HArpysKe, 4OCMOTP Mo-
ceTUTenen Unm NepcoHana, Bbi3biBalOLWMX NOLO3PEHNE, — C NOBbILEHHOM
paspeluaroLLein cnocobHOCTbIO.

Pexxum «OnTuma». ITOT pexxum obecnevymBaeT BbICOKYK MPOCTPAHCT-
BEHHYIO M KOHTPACTHYIO paspeLuarollyro crnocobHocTb. Mcnonb3oBaHue
[AHHOT0 pexxuma aPMeKTUBHO AnA obecnevyeHMs mep 6€30MacHOCTU /t0-
60ro oxpaHaeMoro o6bLeKTa B ,OMNO/IHEHME K XXeCTKOMY KOHTPO/I0 1 orpa-
HWYEHHOMY YMCY MNOCELLEeHWNA TAKMX 0OBHEKTOB.

PeXXnM «CKPUHUHI». B 3TOM peXXnme reHepupyeTca UCKIYUTENNbHO HN3-
KWA YPOBEHb PEHTIEHOBCKOr0 06/1y4eHMs, YTO NO3BO/IAET 0OHAPYXXUTb OpY-
XWe, B3pbIBYATKY W Apyrve onacHble npegMertsl guametpom 6onee 10 mm.
Mpwn focMoTpe He TpebyeTca UHAMBUAYaANbHbIA yYeT HaKOMEHHOW [03bl,
4TO AeNaeT BO3MOXHbIM MCMOMb30BaHNE CKaHepa B MecTax MaccoBOro CKo-
NAeHns N04ein: B asaponopTrax, Ha BoK3anax, cTaguoHax v ap. Jaxe Gepe-
MEHHbIe XeHLMHbl 1 feTn 6e3 Bpefa Ans 340p0BbA MOTYT MofBeprarbes
[OCMOTPY COTHU pas B rof.

B3pbiByaTka C4

JeToHaTop

B3pbiBuaTka C4

B3pbiBuaTtka C4

Puc. 71. YcTtaHOBKa «SecureScan»:
a— pesynbTaT CKaHUpoBaHua;, 6 — npuHUMN pPa6oTbl
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8.8. KOMIJIEKCHbIE
AOCMOTPOBbIE CNCTEMDbI

B HacTosALee BpeMs 0COOYH0 aKTyanbHOCTb NPUOBPETaOT KOMMJIEKCHbIEe
cucTeMbl 6e30MacHOCTK, BK/KOYaloUlMe cpefcTBa And AocmoTpa baraxa,
NIMYHOTO AOCMOTpa naccaxupa, 06HapyXeHNa HAPKOTUYECKNX N B3pblBYa-
TbIX BELLECTB, MeTaN/IM4YecKuX npegMeToB.

MpumepoM TakoW cuctembl aBnsetcs yctaHoBka ACX™ 6.4 ¢upmbl L3
Communications Security & Detection Systems (puc. 72).

OCHOBHbIMM COCTABNAKOLWMMM LAHHOW CUCTEMBI ABNAKOTCA: 1—cuctema
[O0CMOTpa pyyHOro 6araxa; 2 —pofibraHrn gng yctaHOBKU AJIMHHOMEPHO-
ro 6araxa; 3 — 6apbepHblii TYPHUKET, CHABXEHHbIN CMEKTPOMETPUYECKOM
annapaTypoi ana obHapy>XeHUs HapKOTUYECKUX W B3pblBYATbIX BELLECTB;
4 — pPEHTreHOBCKUI CKaHep A8 NMYHOro A40CMOTpa naccaxupos, MNo3Bo-
NAKUWMA NOCTPOUTL TPEXMepPHOe ronorpaguyeckoe nM3obpaxeHue 4eno-
BEKa M 0OHapY>XWUTb Aaxe CBEPXTOHKME MeTa/IMyeckne npeameTbl Ha ero
Tene; 5 —MeTannofeTeKTop.

JononHutenbHo yctaHoBKa ACX™ 6.4 MOXeT ObITb 0MONIHEHA CUCTe-
MOW CKaHUPOBAHWUSA JOKYMEHTOB, YCTPOMCTBOM CUMUTbIBAHUA CMapT-KapT U
pacnosHaBaHWA WTPUX-KOLOB, UAEHTUPUKALUM TMYHOCTHK MO OTNevyaTkam
nanbLes.

Puc. 72. KomnnekcHasa cuctema 6e3onacHoctn ACX™ 6.4
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8.9. WVMHCINEKUVMOHHO-JOCMOTPOBbIE
KOMIT/IEKCHI

Hanbonee ap(heKTUBHON TEXHUKOW ANA LOCMOTPa KPYnHOrabapuTHbIX
rpy30B ABNAKTCHA NHCNEKLNOHHO-A0CMOTPOBbIe Komnnekeobl (M 4K).

NAOK nossonser 3a MuHUManbHoe Bpemsa (3—5 MUH) 6e3 BCKPbITUA ©
pasrpys3ky rpy3oBOro TPaHCMOPTHOrO CpefcTBa MOAYUYUTb €ro u3obpaxe-
HNUEe N 1M3006paXKeHne MepeBO3VMbIX B HEM TOBApPOB C XapaKTepuUCTUKamu,
MO3BOJIAKWMMU NLEHTUPULUPOBATL NMEPEBO3NMbIE TOBAPbl, KOHCTPYKLN-
OHHbIe Y3/bl TPAHCMOPTHOrO CPeACcTBa, 06Hapy>XMBaTb B HUX NpegMeThl,
3anpeLleHHble K NepeBO3Ke, a TakXXe NPOoBOAUTL OPUEHTUPOBOYHYHO OLLEH-
KY KONMYeCTBa NePeBO3NMbIX TOBAPOB.

Begywumn ctpaHamu, npoussogdawmmu NAK, asnartca [epmaHus
(Smiths Heimann) n Kutain (Nuctech company limited). Psgom poccuii-
CKUX MPeLnpuUATUIA B paMKaxX Hay4HO-UCCNef0BaTe/IbCKUX U OMbITHO-KOH-
CTPYKTOPCKMX paboT co3fAaHbl OTAe/bHbIe COCTaBHbIe YacTu 1 y3nsl NAK.

NAK BbiNnycKakTCA B CTaunoHapHOM, rnepebasnpyemom v MobwuibHOM Ba-
praHTe 418 LOCMOTPa MOPCKUX KOHTENHEPOB U 60/bLUErpy3HbIX aBTOMO-
ounen.

8.9.1. CTaunmoHapHble NHCMNEKLWOHHO-40CMOTPOBbIE
KOMMNJ1EeKCbI

MpakTnka nokasana LenecoobpasHOCTb CTPOUTENIbCTBA CTALMOHAPHbIX
NOK Ha TeppuUTOpUK KPYMHLIX MOPCKUX MOPTOB, a3pomnopToB, aBTOMO-
OUNbHbBIX M XeNe3HOLOPOXHbIX MYHKTOB MPOMyCKa.

CtaumoHapHble MAK npeactaBnstoT co60i crneynanbHO NOCTPOEHHOE
3flaHMe B KOTOPOM HaxoAUTCA 4OCMOTPOBLIA TOHHESb, a TaKXXe BCe He06XO-
AMMble And paboTbl nepcoHana nomeueHmsa (puc. 73). LOCMOTPOBbIA TOH-
Henb cTaumoHapHoro NMAK oKpy>XeH GETOHHbIMU CTeHaMu, CAyXallumu
3alMTON OT BbIXOAa HapY>Xy PEHTFEHOBCKOI0 MU3yYeHus.

"py30BOM aBTOMOOW/Ib NepemMelLaeTcs No 4OCMOTPOBOMY TOHHE/IO NpU
MOMOLLW KOHBEWEPHOW cncTeMbl CO CKopocTbio 0,4 m/c. MakKcUManbHbliA
BEC A4OCMATPMBAEMOro aBTOTPaHCMOPTHOrO CpeAcTBa C rpy3om cocTaBnA-
eT60T1.1

Mocne cKaHMPOBaHMUA TeKCTa TAMOXXEHHOM AieKnapaunumn n oTobpaxeHus
ee Ha 3KpaHe MOHWUTOpPa NPOBOAUTCA COMOCTABNEHME 3aAB/IEHHbLIX CBepe-
HWI 0 TOBape C MH(opMaLlmeld, colepxKallencs Ha peHTreHOBCKOM 13o6pa-

1Kowenes B. E. PEHTreHOBCKME MeTOAbl U TEXHUYECKME CPeAcTBa TaMOXEHHOro KOHTPOSA:
YuebHoe nocobue. —M.: buHom-IMpecc, 2003. —248 c.



148 MhaBa 8

Puc. 73. BHewHwuit Bua ctaumoHapHoro NAK

XeHun. OueHKa NonyyeHHON nHopmaumn Tpebyet 0kono 15 MUH B 3aBU-
CMMOCTM OT BMfa rpysa v onbita paboTel onepartopa (puc. B21).

[loCMOTPOBbLIN TOHHENb cTauymMoHapHoro MAK (puc. 74) MoXeT UMeTb
OAVH UMW Ba IMHENHbIX ycKopuTens (puc. 75), KOTOPble U31y4aloT Beepo-
obpasHble MNyYKN, Harnpas/ieHHbIe Ha eTEKTOPHbIe TIMHEN KN, PaCNONOXEH-
Hble COOKY M CHMU3Y OT JOCMaTPMBAEMOTro 06beKTa. B MecTax pacnonoxeHus
MCTOYHWNKOB U3NYUYEHNA U TNHEEK AETEKTOPOB CTEHbI TOHHENSA BbIMO/IHEHbI
n3 ToncToro (go 1,5 M) apMmMpoBaHHOI O »Kene3obeToHa.

Puc. 74. CtaunoHapHbii K, Puc. 75. Yckoputenb ctaymoHapHoro NAK
[OCMOTPOBbLIA TOHHENb

Bbe3aHble 1 Bble3[lHble BOPOTA OCMOTPOBOI0 TOHHENS MOTYT 6bITb NGO
)Kene3o6eTOHHbIMUK, NM60 CTaNbHbIMMW, OTKPbIBAKOTCA MyTeM OTKaTa M Ha
CTbIKE UMEIT crnelunanbHble MPOPUIbHbIE «3aMKWU» ANS UCKOUYeHUs Npo-
HUKHOBEHUS N3NYUYEHUS HApPYXXy BO BPeMS NPOCBeUYMBAHUS 06BHEKTOB.

[L0CMOTPOBbI TOHHENb 060PYyA0BaH TeneKaMepamm, MOHUTOPbI KOTO-
PbIX YCTAHOB/IEHbI B OMepaToOPCKOIA.
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AnnapaTypa 06paboTKN N306pa>keHuns No3BoNAeT:

* BblOMpaTb NO60N (parMeHT BEPTUKANbHON WAW TOPU3OHTaNbHOWN
MPOeKUMnN TEHEBOTO N3006paXkeHns 06bEKTA U YBEIMUYMBATb €ro B 2
nnn 4 pasa;

* MPUMEHATb K N306paXKeHU0 onepaLuio BblAeNeHNs NoLLMan030Ha
APKOCTHOIO CUrHana,

* OKOHTYpMBaTb MOJIyYEeHHbIE N306paXeHns;

* MNpeacTaBNATb U306paXKeHUs B BUAE HEraTuBa,

* MpeacTaBNATb N300PaXKEHUS B PEXXUME «MNCEBAOLBETAY;

* OUEeHMBaTb KOOPAMHATbl U NNHENHbIE pa3Mepbl NPeaMeTOB, Bbl3bl-
BalOLWMX ONepaTMBHbLIA MHTepec, A4NA 06/ierYeHns Mx noucka npu
nocfegyroLwem U3n4ecKkoM LOCMOTPE 00bEKTE;

* COXpaHATb U306parkeHWe B NamsATU, 3anucbiBaTb ero Ha HOCUTENN,
a TaKXXe nosnyyatb €ro pacrevarky.

Mpoueccom NpocBeyYnBaHNs 06bEKTOB YNpPaB/seT rNaBHbIl ONepaTop co
cBoero paboyero mecta. OH OTKPbLIBAET M 3aKPbIBAeT BOPOTA, BKIOYAET U
BbIK/OYaeT IMHEWHbIE YCKOPUTENN, YNpaBiseT nepemeLleHnemM 06bekTa.

TpaHCMNoOpTHbIE CPEACTBa, B M300paXKEHUAX KOTOPbIX BbIIBIEHbI MPU3Ha-
KW HapyLeHUn TaMOXEHHOro 3aKoHOaTeflbCTBa, HanpaBnAlTCA B OOKC
yrny6neHHoro 4ocMoTpa 4718 BbIrPY3KU 1 PYYHOro 4OCMOTpa.

Pe3ynbTarbl JOCMOTPA M OLEHKN PEeHTIeHOBCKOro M306paKeHns BbiBO-
AATCA Ha neyaTb. PacneyaTky co cneynanbHbIMU MapkKepamu, yKasbiBalo-
WMMM HA TOYHOE MECTOMO/I0XEHME MOLO3PUTENIbHBIX NPeAMETOB, C NPU-
BA3KOWN K peasibHbIM KOOpAMHATaM MOryT UCMO/Ib30BaTbCA AN 06/1eryeHuns
noucKa flaHHbIX NpegMeToB Npu Py4YHOM LOCMOTPE.

OCHOBHble TeXHUYEeCKMe XapaKTepucTnku ctaynoHapHoro MAK «HCV
9000» npueefeHbl B Tabn. 15.

8.9.2. WMHcnekuunoHHasa cuctema THSCAN RF Series

MHcnekunoHHas cuctema THSCAN RF Series paspaboTaHa ans 4ocMo-
Tpa Xene3HO40POXHbIX COCTaBOB M NO3BOMIAET AJOCMaTPUBATL MOABMXKHOM
XXEeNe3HO40POXHbIM cocTaB Ha ckopocTh Ao 30 KM/Y (puc. 76).

Mcnonb3yetcs UICTOYHUK 6 MaB nnn 9 MaB. O6umne TexHUYeCcKne no-
kasatenu cuctembl THSCAN RF Series npusefeHbl B 1absn. 16.

8.9.3. T[llepemelwaeMbleé NHCNEKLNOHHO-4OCMOTPOBLIE
KOMM/EeKChHI

Mepemewaemble MOK ¢ aHepreTukoin 6 MaB (npoHukatowas cnocob-
HOCTb MO 3KBMBasneHTy ctaim — 300 MM) MO3BONAKT MO MOSYYEHHOMY
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Tab6nuua 15. OCHOBHble TEXHMUYECKUE
XapakTepuctmkm crtaymoHapHoro MAK «HCY 9000»

TexHnyecKas xapaKTepucTmka 3HaueHue
JHeprua nsny4veHuns 9
Fny6uHa NPOHMKHOBEHUSA N3MTyUYeHUs NOo cTanu, Mm 380
Pa3pellatowas cnocobHOCTbL NO AnameTpy CTa/lbHOM MPoOBO- 15
NOKN, MM
JKCNo3nLMoHHas 403a U3TyYeHUs Ha 00BLEKT 3a OfHY UHCMEK- 25
umto, MP
Konnyectso gocMaTpuBaeMbliX 06bEKTOB B Hac lMpoekTHada 20
Konuyectso npoekuui 2 (nmm 1)
VcnonHeHune beToOHHOE 3/aHKe C pas-

LBUXHBIMW BOPOTaMM

YcTpoiicTBa nepemMeLteHns o6bekTa bykcupoBoYHasa cucTemMa
HanpsxeHue nutaHusa, B -380
MoTpebnsemas MOLHOCTb, KB <A 60
KonunyecTBo 06c/yXunBatoLLLero nepcoHana (ofHa cmeHa), uen. 4.5

Puc. 76. CtaymoHapHbiin WOAK THSCAN RF Series
ONA AOCMOTpPA XXene3HoAOPOXHbIX BaroHOB

PEHTreHOBCKOMY M300paXKeHN0 NMPUHMMATb PeLLleHne 0 COOTBETCTBUU Me-
PeBO3NMOro rpysa 3asaB/ieHHOMY B TOBApOCOMNPOBOAUTENbHbIX AOKYMeHTax
A0 85 % ToBapoB OTHOCUTENbHO cTauMoHapHbiX NAK.

[aHHble KOMMNJIEKCbl MCMOMb3YTCA HA aBTOMOOUIbHBIX MYyHKTax Mpo-
nycka n obecneymBaroT MPOMNYCKHYK CNnoco6HOCTb A0 20 rpy3oBbIX aBTO-
Mo6mMein B vac.



JlocMOTpoBasA peHTreHoBCKaa TexHNKa TamMOXKeHHbIX OpraHoB 151

Tabnumuya 16. ObuwmMe TexXHUYecKuUe
nokaszatenun cuctembl THSCAN RF Series

TexHnyeckas XapaKTeEpPUCTNKa 3HaueHune
JHeprua nanyyeHns, MaB 6 (9 —no BbIGOPY)
JonycTtnmas CKOpOCTb CKAaHUPYEMOT O XXene3HOA0POXKHOT0 30
cocTaBa, Km/Y
Pexxum akcnnyatauum (4 B CyTKK) 16
Pecypc fgetektopa, net 10

TexHonornyeckoe obopyLoBaHMe KOMMJeKca pa3MeliaeTcd B BbICTPO-
BO3BOAVMOM COOPY>XEHUN MO0 COOPY>XXEHUN U3 COOPHBIX BETOHHbLIX MO-
aynen (nepe6asvpyemMblii BapuaHT) € YNPOLLEHHON pagnaLMoHHOW 3aum-
TOW (puc. 77).

Puc. 77. Nepemelwaemslint WK (BUg cHapyxm):
MAIMM «TopgsiHOBKa» BbIGOPrcKoin TaMoXHM

Bce KOMNoOHeHTHLI nepemelaemoro MK pacnonoXeHbl B MOAYAX, KO-
TOpble MOryT ObITb NepeMelLeHbl 06bIYHLIMW CpecTBaMM, HaNnpumep Noab-
€MHbLIM KpaHOM U1 rpy3oBukamu. Bpemsa MoHTaxa gaHHoro A K npu nepe-
MELLEHMW ero Ha HOBOE MeCTO 3KCnayaTauumn cocTaBnseT oT 340 14 aHe.

YCTaHOBKa PEHTIeHOBCKOI0 N3TyYEHUA U cUcTeMa 06HapPY>KEHNA CMOH-
TUPOBaHbl Ha pame, KOTOpasa MOXET aBTOMaTUYECKWU MepemMeLiarbca Mo
penscam. Bo BpeMs cKaHMpOBaHUA AOCMaTPUBaEMble TPAHCMOPTHbIE Cpes-
CTBa HEMOABWXHbI (puc. 78).

8.9.4. Tepemeuwaembin NAK
SilhouetteScan Mobile CAB 2000

Mepemewaembii MOK SilhouetteScan Mobile CAB 2000 — peHTreHoB-
cKas cuctema ana mHenekumm rpysos (puc. 79). Coctout nu3 paboyero Mo-
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Puc. 78. MNepemewaemslit NAK (Bug BHyTPU):
MAMM «TopgsiHOBKa» BbI6OPrckoit TaMOXHM

Ayns Ha 6a3e ABaAUaTM(YTOBOro KOHTelHepa, NepeBo3nMOro rpy30B1KOM
AN CTaHAapTHOro KoHTeilHepa (ISO 668), KOTOPbIA MOXET NepeBO3UTb
nepemelyaemble naatopmel knacca C 745 (EN 284).

Puc. 79. NMepemewaemblint MK SilhouetteScan Mobile CAB 2000

TexHnYecKne XxapaKTepUCTUKN rnepemMeL,aeMbliX UHCMEKLNOHHO-40CMO-
TpoBbIX Komnsekcos SilhouetteScan Mobile CAB 2000, «HCV-RSV 2500»,
«HCV-Gantry» n THSCAN MB1215 npusefeHbl B Tabn. 17.

Mobile CAB 2000 — 3TO peHTreHOBCKasi cucTema cpefHein MOLLHOCTH,
paboTatoLlas ¢ HOBbIM 3/IeKTPOHHbIM YckopuTtenem HI-PACC ao 2,5M3B,

nocTuraroLas UHTEHCMBHOCTM PEHTIeHOBCKOT0 U3NydeHust 2 paa/MuH (Ha
PAacCTOAHUM 1M OTTOUKMN U3NYUEHUS).
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Tabnumuya 17. TeXHMYECKMEe XapaKTEPUCTUKU
nepevMeuwaemblx MAK SilhouetteScan Mobile CAB 2000,

«HCY-Gantry»

mn THSCAN MB1215'-3

3HaueHune
SilhouetteScan - HCY-
TexHn4eckKas I u. «HCY « THSCAN
XapaKTepuUcTnKa Mobile CAB RCV 2500» Gantry» MB1215
2000 («Heimann («Heimann («Heimann («NucTechy)
« »
Systems») Systems») Systems»)
JHeprusa nsnyyeHus, 2,5 2,5 6 7@ wunn9—
M3B no BbIGopy)
Fny6uHa NPOHNKHO- 160 200 330 380
BEHUSA U3NYYEHUS NO
cTanu, MM
Paspeluatoluias cnocoo6- 0,8 (1,5 3a
HOCTb MO AUameTpy 100 MM cTanb-
CTanbHO NPOBOMOKM, HOV NNacTUHOW)
MM
Bpems nepeycTaHOBKK 14 He 6onee 2 Hepenb He 6onee 3 gHei
Konnyectso gocmar- 30 12 Ao 30 He meHee 25
pvBaemMblX 06BHEKTOB
B Yac
VicnonHeHune MogynbHoe, BeToHHOEe MofyfnbHOE 34a-  BeToHHbIe
20 ft KOHTeiHep  HMe + mMofynu annapatypbl  6/710KK + MOAy U
+ 3alWNTHbIE BOpOTa onepaTtopcKmx
KabuH
Konn4yectBo npoekuuii 1 1 1(B03- 1
MOXHO 2 —
6okoBas un
BEpPTMKab-
Has)
Cnocob ckaHupoBaHusa O6bBEKT ABMXKET- ByKCMpoBKa MepemelLaeTcsd CKaHUPYHO-
o6bekTa Cs camocCTOos- BaroHeTKOiA LLiee YCTPOMCTBO
TeNbHO
KonnyectsBo 06cnyxu- 1-2 2-3 3-4 4

BatOLLEro nepcoHana
(ogHa cmeHa), ven.

1T-AocMOTp: BUAUMO HEBUAMMOE [DNeKTPOHHbIN pecypc]. —M.: DOSMOTR.RU, 2009. Pe-
Xum goctyna: World Wide Web. URL: www.dosmotr.ru.

2MsaAunHA. H. n gp. MHCNEeKUMOHHO-A0CMOTPOBbIe KOMMNIEKChl. O6was yacTb: Y4ebHO-MeTO-
JlnyeckKoe cnpaBoyvHoe nocobune. —CI6: PO CI16 punmana PTA, 2007. — 160 c.

3DESTRATechnologies [9neKTpoHHbIl pecypc]. —M.: DESTRA.RU, 2009. Pexxum gocTyna:
World Wide Web. URL: www.destra.ru.


http://www.dosmotr.ru
http://www.destra.ru
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KoHCTpyKUMA cucteMbl o6ecneynsaeT ObICTPYHO NpoLeaypy UHCMEKL UK
rpysa 6e3 He06X04MMOCTN BCKPbITUA KOHTeHepa Uan rpy3oBuka.

Cuctema 06nagaet BbICOKOW MPOHMKaKoLEA cnocobHocTbo. CTaHaapT-
Hble pasmepbl MHCNEKTMPYeMOro oobekTa: 2,5m (L) x4,2 m (B) x 20,0 m (4).

YacTUUYHbIA MOHTaX UN LEMOHTaX CUCTEMbl 3aHMMaeT OKON0 OAHOrO
yaca.

8.9.5. MobunbHbIE MHCMEKLUNOHHO-A40CMOTPOBbIE
KOMM/eKCbl

Mob6unbHble MAK ¢ aHepretukoin oo 3 MaB (npoHukarouas cnocoo6-
HOCTb NO 3KBMBANIEHTY CTann — 40 220 MM) CMOHTUPOBAHbI Ha LIaccu aB-
TOMO6MNA 1 TPebyIOT Npy paboTe HaIMUYMA CAHUTaPHOI 30HbI.

Mob6unbHble MAK wncnonb3ytoTcs B Tex MecTax (30Hax TaMOXXeHHOro
KOHTPONSA), rae Heob6Xxo4MMO NpoBeAeHMEe NPOBEPKM TPAHCMNOPTHbIX CPeLCTB
M KpynHorabapuTHbIX rPy30B, HO HET BO3MOXXHOCTW YCTaHOBWUTbL CTaLuMo-
HapHyto cuctemy. Mpu NpoBeLeHUN PEHTIEHOBCKOro KOHTPOS KpynHOra-
6apUTHbLIX 06BEKTOB CaM 06BLEKT OCTAETCA HEMOABMXKHbLIM, a CKaHMpOBaHMe
OCYLLEeCTBNSAETCA 3a cHeT nepemeLwieHna mobunbHoro NAK.

Takune CUCTEMbl MOSIHOCTLIO pa3MeLlarTCa Ha waccu aBTomobuns. Pas-
BEpPTbIBaHWE KOMMJieKca B paboyee NonoXKeHne 3aHUMAET HECKOJ/IbKO fe-
CATKOB MWUHYT. Ocoboe BHMMaHWe npu akcnayatauum mobunsHoro NAK
cnefyeT yaenuTb opraHu3aummn n obecnevyeHuo pexxnuma 30Hbl pagmanmoH-
HOWM 6e30MacHOCTM (CaHUTaPHOW 30HbI).

Cpean gaHHoro snga MK cyuiectsyet pa3geneHne Ha HU3KO3HepPreTu-
Yyeckue, CpefiHeaHepreTuyeckKme N BbICOKOIHEPreTnyeckme.

Hu3koaHepretuyeckme (4o 300 kaB) M AK nmetoT HaMMeHbLIYO NPO-
HUKaK LYK CrnocobHOCTb n3nydeHusa (He 6onee 50 mm no crtanu), obna-
[alT NOBbILWEHHOW NPOM3BOAMUTENBHOCTLIO (80 30 JOCMATPMBAEMbIX 00b-
eKTOB B 4ac), 6onee pagnauMoHHO 6e3onacHbl Y NO3BOMIAKOT OMpefenTb
BHYTPEHHEE COAEPXMMOe 06bEKTA TAMOXXEHHOTO KOHTPONS 6€3 ero getasb-
HOro aHanusa.

CpenHeaHepretunyeckme (2,5 MaB) u BbicOKO3HepreTuyeckue (6onee
4 MaB) MK cnocobHbl 06ecrneynTb PEHTIeHOBCKUIA AOCMOTP MOJTHO-
CTbIO 3arpy>XeHHbIX rPy30BUKOB, TPENNEPOB U KOHTENHEPOB.

HCY-Mobile — cuctema BbICOKO3HEPreTUYECKOr0 PEHTrEeHOBCKOro
npocBeYnBaHUSA ANA MPOBEPKU TPYXEHbIX aBTOMOOMNEN U KOHTENHEPOB
(puc. 80—81). Cuctema npeacrtaBnseT co60 aBTOMOOUb, KOTOPbIA MOXET
paboTaTb Ha M0G0 TEPPUTOPUN, T. €. He TPebyeT BHELIHEN UH(PACTPYK-
Typbl. [1py aHeprun unsnyyeHus ot 3 go 4 MaB rnybuHa npocseynBaHums
cocTaBnfeT go 270 MM Mo cTanu, BpemMs MOATOTOBKM K paboTe — MmeHee
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30 MuH, pabounini npouecc NPOBEPKN TPY30B HEC/IOXKEH, KOMIMYECTBO 006-
CNYXXMBaKOLWEro nepcoHana MUHuMManbHo (3 4en.). NMpon3BOAMTENBHOCTb
Komnnekca — 25 rpy3oBUKOB B 4ac, CTaH4apTHbIe pasMepbl NMPOBEPAEMOTO
asTomobuns: 45 m (B) x 2,8 m (W) x 28 m (4). Cuctema geMOHCTpUpyeT
BbICOKOE KayeCTBO M300paXKeHns v NpoBepKu.

B noxogHOM COCTOAHUM CTpena perucrtpaynm n3nyvyeHnsa B CI0XKEHHOM
COCTOAHMWN HaxoanTca Ha Kpbiwe NOK. BnoxogHom cocTtoaHnun NAK mo-
XKEeT nepemeLaTbCs CO CKOPOCTbIO A0 85 KM/4. bak ¢ roptoymm gna gBura-
TeNns TAraya paccuymrtaH npumepHo Ha 1000 km nyTun (300 n); Ans anekTpo-
reHepaTopa (595 n) —Ha 48 4y HenpepbIBHOW paboThl.

Puc. 80. BHewHuin Bug mobunbHoro MK HCV-Mobile
(MAMM «CBeToropck» BbIGOPrcKon TamMoXHK)

1 2 3

6 5 4

Puc. 81. OcHOBHble KOMMOHEHTbI cuctembl HCV-Mobilel

1HCV-MOBILE Heimann CargoVision mobile. PykoBoacTso no skcnnyatauuun. Nwonb 2007.
C. 14
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Cuctema HCV-Mobile BkntouyaeT cnefytoLime 0CHOBHbIE KOMMOHEHTbI:

KabuHa soautens (1),

cTpena npuvema usnyyveHuns (2);
yckoputenb (3);

3NEKTPUYECKNA crunoBoit reqepatop (4);
TexXHu4yeckuin otcek (5);

oTcek onepatopos (6).

KOHTpPO/IbHbIE BOMPOCHI

1
2.

3.

10.

11.

13.
14.
15.

16.
17.

18.

19.

OnuWwNnTe peHTreHOBCKOE M3NyYeHne: onpeaesieHne, CBOMCTBA.

OnuwnTe NPUHUMN NOyYeHNe PeHTreHOBCKOro 1U3lyyeHns ¢ UCNo/b30Ba-
HWEM PeHTITeHOBCKOWN TPyOKu. KakoBO YCTPOMUCTBO PEHTIEHOBCKOW TPYOKMN?
OnuwunTte mMexaHu3M 06pa3oBaHWS TOPMO3HOIO PEHTIFEHOBCKOMO WU3nyuye-
HKS.

UTo Takoe XxapaKTepUCTUYECKNIA PEHTIeHOBCKUIA cnekTp. 3akoH . Mo3snu.

OnuwunTe B3aMOAENCTBME PEHTIEHOBCKOrO M3/y4YeHUs ¢ BellecTBoM ((ho-
TO3(h(eKT, KOMNTOH-3(h(heKT, ynpyroe paccesHue).

. ONuWNTE NOrNOLEHNE PEHTIEHOBCKNX NyYeil. O6pa3oBaHNe TEHEBbIX Kap-

TUH.

. JainTe KnaccuuKaumno 4OCMOTPOBON PEHTIEHOBCKOWN TEXHUKMN.
. Kakoin npmHumnn paboTbl 4OCMOTPOBLIX annapaToB CKaHUPYHOLWEro TMna?
. OnuwnTte n3nyeckmne oCHOBbI PaboTbl AETEKTOPHOM NMMHENKN PEHTIEHOB-

CKMX annapatoB CKaHWPYOLLLero Tuna.
KakoBO 1cnosib3oBaHMe LBETOB NpU 0TOOpaXXeHUN cocTaBa BeLecTBa KOH-
TPO/IMPYIOLLNX 0OBEKTOB?

Kakne crnocobbl OUeHKN 3(hPEeKTUBHOro aTOMHOro HOoMepa B PEHTreHoB-
CKMX annapaTax Bbl 3HaeTe?

MepeuncnnTe OCHOBHbLIX MPOM3BOAMTENEN JOCMOTPOBLIX PEHTIEHOBCKMUX
annaparos.

OnuwmnTe LOCMOTPOBbIE PEHTIEHOBCKME CUCTEMBI A1 TOMOrpagum rpys3os.
KakoBbl NpuHLMnbl paboTbl 4OCMOTPOBLIX (P/IFOOPOCKOMNOB?

[aiiTe XapakTepucTUKy MepeHOCHbIM LOCMOTPOBLIM PeHTIeHOTe/IeBU3NOH-
HbIM annaparam.

KakoBbl p13nyeckre 0CHOBbI PabOoTbl PYHHOr0 CKaHepa CKpbITbIX NOM0CTEN?
OnuwnTe PeHTreHoTeNeBM3NOHHbIE CUCTEMbI «H 0TO-scan» A/1d nepcoHab-
HOro 4oCMOoTpa.

KakoBa MeTOfMKa CpaBHUTE/IbHLIX WCMbITAaHUA PEHTreHOTENeBU3NOHHbIX
yCTaHOBOK?

MMepeuncnuTe MHCNEKLMOHHO-LOCMOTPOBbLIE KOMIMJ/EKChI: OCHOBHbIE MpPO-
N3BOAUTENN B POCCMM 1 3a Py6EXOM.
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20. OnuwunTe cTauMoHapHble NHCMEKLUWOHHO-40CMOTPOBbLIE KOMIMJIEKChI: Knac-
cuukaums, aKcnayatauMoHHbIe XapaKTePUCTNKM, BO3MOXHOCTI anmnapaTy-
pbl 06pabOTKM N306paXKEHNIA.

21. [ainTe xapakTepucTUKy nepemeLaemMbiM MHCNEKLMOHHO-A0CMOTPOBbIM KOM-
MneKcam: XapakTepucTUKN, NpPou3BOAUTENN.

22. OnNuwmnTe MobusbHbIE MHCNEKLMOHHO-A0CMOTPOBbIE KOMMJIEKCHI: XapaKTe-
PUCTUKW, NPON3BOAUTENN, MOPSALOK PaboThI.

23. KakoBbl OCHOBHbIE HapyLLUEeHNsi TAMOXXEHHbIX MPaBu/l, BbISBIEHNE KOTOPbIX
BO3MOXHO ¢ nomouwbto NOK?



NTABA Y

METO/bl M TEXHUWUECKUE CPEACTBA
MOUCKA N UAEHTUOUNKALMN
HAPKOTUUECKUX U B3PbIBUATbIX
BELLUECTB

9.1. HAPKOTUKW

9.1.1. HapKOTUKM: 3aBUCUMOCTb N (PU3NYECKNI BpeS

B HacToAwee BpeMa He3aKOHHOEe NMPou3BO/ACTBO, NMepeBo3Ka U pacnpo-
CTpaHeHMe HaApKOTUYECKMX BELLEeCTB, MOSAB/IEHME Ha «4EepPHOM PbIHKE» BCE
HOBbIX Y HOBbIX BMA0B HAPKOTUKOB NpuobpeTatoT rnobasbHblIin XapakTep.

MoTpe6bHOCTb B HAPKOTUKAX [efaeT Ye/0BeKa OMacHbIM. 3Ta ONacHOCTb
TEM BblLLe, YeM OH 60/blle CBA3AH C NPUHATUEM OOLLECTBEHHO BaXKHbIX pe-
LLIEHWNNA.

B pa3Butbix cTpaHax 3anaja MHTEHCUBHO pa3BMBAKOTCA 3PPEKTUBHbIE
CUCTEMbl KOHTPONSA: 6MOXMMUYECKOe TECTUPOBaHME Bble/IEHNIN YeN0BEKa,
a TaKXe NcMxogun3nonornyecke nNpoBepku ¢ NCNOJb30BAHNEM «[ETEKTO-
POB /DKW», HETNACHbIe MPOBEPKM CnyX6amu 6e30MacHOCTN OTAeNbHbIX NL,
N BblAENEHHbIX KOHTUHTEHTOB rpaXkiaH.

B CLUA TecTupoBaHne Ha HAPKOTUKN NPOBOAUTCSA B LUMPOKUX MacLUTa-
6ax. OHO aBnsetca 06s3aTefibHbIM (HauMHaa ¢ 1981 r.) B BOOPY>XEHHbIX
cunax, Ha TpaHCMopTe U B 3HEPreTUYecKOoW MpombllineHHocTn (1983 r.),
NPaKTUYECKN BO BCEX KPYMHbIX KoMnaHmax (1985 r.), B npaBuUTeNbCTBEH-
HbIX CTPYKTypax (1986 r.).
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HapkomaHus (0T rpeu. vapKrj (narké) —oueneHeHue, CoH, 1 jiavia (ma-
nia) — 6e3ymue, cTpacTb, BleYEHME.) — XpPOHUYecKoe 3aboneBaHune, Bbl-
3BaHHOe ynoTpebneHNeM BeLLECTB-HApPKOTUKOB (puc. 82), xapaKTepusy-
toweecq (PasHbIM TEYEHWEM W HaNU4YMEM B CBOEW CTPYKTYpPe HEeCKONbKMX
noaTanHo (POPMUPYHOLWUXCA CUHLPOMOB:

1) CUHLPOM N3MEHEHHOW PeakKTUBHOCTY;

2) CUHLPOM MCUXMYECKOW 3aBUCUMOCTU;

3) CUHAPOM (HhU3NYECKON 3aBUCUMOCTU (3TU TPU CUHAPOMA 06beANHA-
tOTCS B 0O MNIA HAPKOTUYECKUIA CUHAPOM);

4) CMHAPOM MOCNeACTBUIA XPOHUYECKON HAPKOTU3ALLMN.

FTEPOAHNNNT
YnuHbIRA 0 KokauH
MeTa;
° apbutypartb
"ANTowrmb
beHsonva  VHbI
0 BynpeHopcpuH AmMdeTammH
© MapuxyaHa KeTamvH
co HaTpua okcubat 4B[.  4-meTunTy OpeHeTunaMmuH
Kgf N kcTtasn Me™nd eHnpar
1 PacTtBoputenu
ANKUNHUTPUTL
AHabonunku
1 2 3

dusnyecknin Bpeg,

Puc. 82. CpaBHUTEeNbHble XapakTepUCTUKM HaPKOTUKOB
Mo CTEeNeHu NOoSABMEHNSA 3aBUCUMOCTU U (DU3NYECKOro Bpeaa

B 6bITY 1 B OPUANYECKOW NpaKTUKe, OfHAKO, B MOHATME HAPKOMaHUK
BK/IIOYAIOT /11060€e ynoTpebieHne 3anpeLeHHbIX NCUMX0aKTUBHbIX BELLECTB,
B TOM YMCJIe U He BbI3blBAKOLLNX 3aBUCUMOCTU. B TO XXe Bpemsa ynotpebse-
HWe ankoronsd n tabaka 06bIYHO HE MPUUUCIAIOT K HAPKOMaHUU, TakK Kak
3TO He 3anpeLLeHo.

Takke ynoTpebnsercad TepMUH «TOKCMKOMaHUA» — 0ObIYHO 3TO O3Ha-
YaeT 3aBMCMMOCTb OT BELLECTB, KOTOPbIE 3aKOHOM HE OTHECeHbl K HapKO-
TUKaM.

CnunCOK BeLWEeCTB, CMNOCOOHbIX Bbl3BaTb HAPKOMaHUIO, OUYEHb BE/INK U pac-
LUINPSAETCA NO Mepe CUHTE3a HOBbIX CPELCTB.
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Hanb6onee pacnpocTpaHeHHbIMW BUAAMW HAPKOMaHUW ABNAKOTCA aiko-
ronnsm (NpucTpactTve K HanuTKam, cofepXawum 3TUNOBbIA CNUPT) U Ta-
6aKoKypeHue (NpucTpacTue K HUKOTUHY).

PacnpocTpaHeHo ynoTtpebsieHMe HAPKOTUKOB Ha OCHOBe KOHonaum (ra-
WnLW, MapmuxyaHa), maka (onuii, MOPPUH, reponH), KOK1 (KOKanH) u MHO-
rMX APYrux, BKMKOYas COBPEMEHHble CUHTE3NMPOBaHHbIE HAPKOTUKMK, Ha-
npumep JICL, ametamuHbl 1 3KcTasn (puc. 83).

Puc. 83. TabneTtkn peHaMnHa

Poccusi siBnseTca KpynHeulwnMm pbiHKOM repouHa B EBpone. O6uiee
4Yncno Nuy, ynotTpebnatowmx HapKoTUKKN, coctasnseT oT 3 40 4 MJIH, TPeTb
N3 KOTOPbIX — nLa, 310ynoTpebnsowme reponHom. B Poccuu, no paH-
HbIM OPUUMaNbHOW CTaTUCTUKKN, Ha 2007 . YNC/IO HAPKOMAHOB OL,eHNBa-
etca B 360 QOO 4YenoBek, COCTOALLMX Ha AMcrnaHcepHOM y4eTe. 10 pesynb-
TaTaM crneynanbHbIX 3aNNAEMUONOTNYECKUX UCCNef0BaHNn, 06LLee Yncno
notpebuTenein HapKOTUYECKUX BELLECTB, BK/IKOYAs «CKPbITbIX» HapKoMa-
HOB (puc. 84), MOXeT BTPOe npeBbilaTb KOMIMYECTBO COCTOALLIMX HA Ohu-
LManbHOM yyeTe.

Puc. 84. NoanonbHan nabopatopus B nogsase
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B Poccun nokasatens BAY-uHpuumnpoBaHus, CBA3aHHOIo C ynoTpe-
6N1eHneM MHBEKLNOHHbIX HAPKOTUKOB, ABMISETCA OLHMM U3 CaMbIX BbICO-
KX B Mupe, n go 2001 r. oH 6bICTPO NOBbILLIANCS.

9.1.2. 3ajaynm TEXHUYECKUX CPeAcTB
O6Hapy>XeHNA HAPKOTUKOB

TexHuYeckne CUCTEMbI 06HAPYXXEHNST HAPKOTMKOB BO BHeNabopaTopHbIX
YCNOBUSIX NpeAHa3HayeHbl ANs pelleHns 3aaad, KoTopble TPe6YHOT BbICOKOWA
NMPOM3BOAUTENBHOCTM U CKOPOCTU MOMYYEHUS PE3yNbTaTOB WU BbICOKOM
4yBCTBUTENILHOCTH.

B Taknx ycnosusix o6uenpuHsATbIe 1abopaTOPHbIe METO/bl 3KCMEPTHOr0
nccnefoBaHNs HAPKOTUKOB ManoaeKTUBHbI 1 MCNONb3YHOTCA PEAKO.

PaccmaTprBaeMble TEXHUYECKME cpeAcTBa 00bIYHO pa3pabaTbiBaloTCA
AN 06HapPY>XEeHMA OrpaHUYEHHOro NepeYHs BelecTB, KOTOPbIA BKOYa-
eT Hanmbo/iee 4acTo BCTpeyarolimecs B He3aKOHHOM 060pOTe HAPKOTUKMN:
repouH, KOKauH, mMapuxyaHy, MeTafoH, (GeHUNUKNUANH, aMDeTaMUHbl 1
nca.

3afayn, pelaemMble TEXHUYECKMMUM CPeACTBAMM NONCKA HAPKOTMKOB:

* MOWCK HAapKOTMUKOB Npu 06bICKE NOA03peBaeMbIX, NOMELLEHNI pa3-
NMYHOT0 Ha3HayeHus, 6araxa, aBTOMO6GUIEN M NPOYNX TPAHCMOPT-
HbIX CPeACTB;

* MOMCK HAPKOTUKOB Ha MyHKTax KOHTPONA Npu NpoBeAeHUN pas3nny-
HbIX MEpPONPUATUIA Npu 60NbLIOM CTEYEHUWN NHOAENA, HANpUMeEpP Ha
TaMOXXHe, Ha 00LWECTBEHHbIX 1 CMOPTUBHbLIX MEPONPUATUAX, B a3PO0-
nopTax u . n.;

* MOWCK HAapKOTMKOB Ha MYHKTax AOCMOTpa rpy30BOro aBTOMOOUb-
HOT 0, XXe/Ie3HO4OPOXHOr0, BOAHOIO MAX BO3AYLUHOIO TPAHCMNOPTa,

* MOWUCK HAPKOTUKOB B MOYTOBbLIX OTNPABNEHUAX.

CyuwecTBYOT ABa OCHOBHbIX MeToAa oT6opa 06pas3uoB AN uccnenoBa-
HNUA HapKOTMKOB BO BHENabopaTOPHbIX YCNOBUAX:

e OTOOp Napora3oBoi a3bl Ha COOTBETCTBYHOLWME PUNLTPSI;
* CHATME MUKPOYACTUL, C MOBEPXHOCTYU CreynanbHbIMU TaMMOHAMW.

9.2. B3PbIBYHATbIE BELLECTBA

B3pbiBuaThle BewlecTBa (BB) — XMMuMyeckue coeiMHEHUSs NN UX CMe-
CW, CNOCO6HbIe B pe3ynbTaTe ONpefeneHHbIX BHELWHUX BO3AENCTBUIA MK
BHYTPEHHMX MPOLECCOB B3PbIBATbCH, BblAeNsAs Tena0 u 06pasys CUAbHO
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Harpetble rasbl. PaccTofHMe, Ha KOTOpPOe nepemelLaeTca PPOHT peakuunu
B eANHNLY BPEMEHW, HA3bIBAETCHA CKOPOCTbIO B3PbIBYATOrO NpeBpaLLeHns.

[Mpouecc, KOTOpbIA NPOMCXOANT B TAKOM BeLLeCTBe, Ha3blBaeTcs AeTo-
Haumein. TpaguUMOHHO K B3pbIBYATbIM BELLECTBAM TakXXe OTHOCHAT coeau-
HEHWUSA U CMeCK, KOTOpble He JeTOHMPYIOT, a ropsAT ¢ onpefesieHHOW CKopo-
CTbl0 (MeTaTe/IbHble NOPOXa, MMPOTEXHMUYECKNE COCTaBbI).

Oevicteytowan pegakums 2005 roga npuHaTon OOH cucTeMbl Knaccu-
(hMKaLmMm onacHOCTU N MapKMPOBKK Xumuyeckoin npoaykumn (CIrC) paet
cnepytouime onpegeneHuns:

* B3pblBYATOE BeWecTBO {MUIM CMECb) — TBEPAOE WM XNAKOE BelLecTBO
(VN1 cmecb BelLLecTB), KOTOPOE camo Mo cebe CnocobHO K Xumuue-
CKOW peakuWnu C BblfeneHMeM ra3oB Npun Takoi Temnepatype U Takom
[aBNeHNN 1 C TaKOW CKOPOCTb, YTO 3TO BbI3blBAET MOBPEXeHNE
OKpYy>XarLwnx npeameToB. NMMpOTEXHNYECKME BelLleCcTBa BK/HOYAKOTCA
B 3Ty KaTEroputo faxxe B TOM C/y4ae, eC/ii OHW He BbI4ENAKT rasos;

* MMPOTEXHNYECKOe BewecTBO (MM CMeCb) — BELLECTBO UM CMECh Be-
LLLeCTB, KOTOPble NpefHa3Ha4vyeHbl 414 NPOU3BOACTBA 3()(heKTa B Buje
Tensa, OrHA, 3ByKa unm gbiMma uam nx KombuHauum B pesynbrarte ca-
MONOAAEPXKMBAIOLWMXCSA 3K30TEPMUYECKUX XUMUYECKUX peakuuni,
npoTekaroLWwmx 6e3 geToHaunu.

BaXKHeNLWNMN XapaKTepucTuKaMmun B3pbiBYaTbIX BELLECTB ABNAOTCA:

* CKOPOCTb B3pblBYATOro npespalieHna (CKOPOCTb AeTOHauum wnu
CKOPOCTb FropeHuns);

e [aB/ieHVe feToHaumu;

o TennoTta (yAaenoHasa TenaoTa) B3pbIBa;

e cOCTaB 1 06beM rasoBbiX NPOAYKTOB B3PbIBYATOrO NpeBpaLLeHns;

* MakKCcuMmanbHasa TeMnepaTypa NPoAyKTOB B3pbiBa (TeMnepaTypa B3pbl-
Ba);

* YYBCTBUTENbHOCTb K BHELIHUM BO3ENCTBUAM;

* KPUTWYECKUI anamMeTp AeTOHauUuW;

* KpUTMYecKas NA0THOCTb AeTOHauuu.

Mpn geToHauuun pasnoxeHuve BB npoumcxoAuT HAcTONbKO 6bICTPO (3a
Bpemsa oT 10~640 10~2c), uTo rasoobpasHble NPOAYKTbl Pa3/fIOXEHNSA C TEM-
nepaTypoil B HECKOMbKO ThbICAY FpafyCcoB 0Ka3blBaKOTCS CXKaTbIMU B 06bEME,
6/1M3KOM K Haya/ibHOMY 06beMy 3apaga. Pe3ko paclumnpasch, OHU ABASAKOT-
CA OCHOBHbIM NEPBUYHbLIM (PAKTOPOM paspyLIUTENbHOr0 AeCTBMSA B3pblBa.
Pa3nunyaloT ABa OCHOBHbIX BMa AeicTBusa BB: 6pusaHTHOE 1 (hyracHoe.

CyuiecTBeHHOe 3Ha4YeHne nNpu obpatieHnn n xpaHeHnn BB nmeeT nx cTa-
OUNBHOCTD.
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BB WKNpPOKO MCNonb3yTCA U B NPOMBbILWIEHHOCTM A4/19 NPON3BOACTBA
pa3NIMUYHbIX B3PbIBHbIX paboT. B Poccuitckoit ®degepaumnm 3anpeLleHa cBo-
60/1Haa peanun3auma B3pbIBYaTbIX BELWECTB, CPEACTB B3pbIBaHUS, NOPOXOB,
BCeX BMJ0B pakKeTHOro TOMN/MBA, a TakXe cneyunanbHbIX MaTepranoB 1 cne-
LnanbHOro obopyaoBaHua Ang X Npou3BoACTBa, HOPMATUBHOW AOKYMEH-
Tauum Ha UX NPON3BOACTBO N 3KCMNyaTaluto.

[leToHauns — ocob6blii BUA pacnpoCcTpaHeHUsa njaMeHun NOcpefcTBOM
YAApHOI BOJHbI, A1 KOTOPOro XapaKTepHa O4YeHb y3Kas 30Ha XUMUYECKNX
peakuui (TonwmnHa nnameHn). Npun ropeHn NogXKnUraHue CNoeB roproYei
CMecKn, pacnonoXeHHOW nepes ABMXKYLWMUMCS Bnepes MPOHTOM MiaMeHu,
00YyC/I0B/IEHO TEN/IONPOBOAHOCTLIO M ANMPDY3NEn B 3TOM HanpaBieHUn ro-
pAYNX MONEKY/, paguKanos 1 aTOMOB.

9.2.1. Knaccmpukaums B3pbliBUATbIX BELLECTB N0 COCTaBY

NHanBmayanbHble XMMUYecKme coegnHeHns

BonbwmnHcTteo TaAKNX COEAVMHEHNN NpPeacTaBNsAT CO60M KNUCNOPOAOCO-
gepXxau,me Beu,ectBa, ob6sagarolu,me CBOMCTBOM NMOMHOCTb UAW YacTUYHO
OKUCNATbLCA BHYTPWU MONeKYynbl 6e3 gocTyna Bo3agyxa.

CyLecTBYIOT COeMHEHNSA, He cofepXKallne KNCnopod, Ho obnagaroLimne
CBOWCTBOM B3pbIBaThCA (a3nfbl, aLeTUAeHNAbl, ANAa30COeANHEHNA U Ap.).
OHWN, Kak npaBuno, 06nagatoT HEYCTOMYNBOW MOMEKYNAPHOW CTPYKTYPOMH,
NOBbILWEHHOW YYBCTBUTENbHOCTbIO K BHELWWHUM BO3AEWCTBUSAM U OTHOCAT-
CA K Bew,ecTBam C NOBbILEHHOMW B3PbIBOOMACHOCTLIO.

B3pblBY4aTble CMECU-KOMMNO3UT b

CocToAT U3 ABYX U 6051ee XUMUYECKN HEe CBA3AHHbIX MeXay Co60i Be-
wects. MHorme B3pbiBYaTble CMeCcu COCTOAT U3 UHAMBUAYANbHbIX BELLECTB,
He UMeHoLLLMX B3PbIBYATLIX CBONCTB (FOPHOUNX, OKUCNIUTENIEN N PErYNINPYIO-
W Knx 4ob6aBoK).

B3pbiBYaThle BelwecTsa 00bIYHO COCTOAT U3 Yrneposa, BOL0OpoAa, asora u
Kucnopoga. Korga BB pacnagaloTcsa, NPOUCXO4UT NPOLECC OKUCNEHUA TO-
proumnx anemeHToB BB (yrnepofa v BogopoAa) OKUCAUTENIbHBIMU 3/1EMEH-
Tamu (Kucnopofom). B nCXo4HOM BeLlecTBE OKUC/IUTENIbHbIE U TOpHOYMne
anemMeHTbl BB 06bI4HO CBSi3aHbl Yepe3 6y(epHbIil 3neMeHT —a3oT, obecne-
YMBaKOLWMA YCTONYMBOCTb MOJIEKY/Ibl B HOPMasbHOM COCTOAHUWU. Takum
obpasom, BB copepxxat Kak roptoume 3/ieMeHTbl, TaK U OKUC/INTENbHbIE,
4YTO NO3BOJIAET UM pacnafaTbCsa B CAMOMOALEPXKMBAKOLLEMCA PEXUME C Bbl-
[efleHNeM 3Heprum B OTCYTCTBUE KUcnopoaa so3gyxa. OTHOWeEHNe aTOMOB
Kucnopoga, cogepxatwmxca 8 BB, K KonuyecTBy aTOMOB KUCnopoga, Heob-
XO4MMOTO0 ANS NOJIHOTO OKUCNEHUA roptoumx anemeHTos BB oo C02 HAD,



164

Mhasa 9

Ha3bIBAlOT KUCNOPOAHbIM GanaHCOM, NpK 3TOM nonarasi, 4To a3oT Bblaens-
eTcs B MONEKYNSPHOM BUJE.
Pa3noXeHune aTUNEeHI MMKONbANHUTPATA:

CH2AONO02D2= 2C02+ 2HD + Nr

Perynupytoume 106aBKu:

AN CHUXEHUA YYBCTBUTENbHOCTM BB K BHeWHWM BO34eACTBUAM
[06aBNAIOT pasfinyHble BellecTBa — (piermarusatopbl (napaguH,
LlepesnH, BOCK, ANMeHnIaMUH 1 ap.);

AN5 yBeIMYeHNA Tenn0Thl B3pbiBa 406ABNAKOT METa/I/IMYECKUE NOPOLU -
KW, HAaNnpumep antoMUHWIA, MarHui, LMPKOHWUIA, 6epunnuii n ap.);
AN NOBbILWEHNA CTabUNBLHOCTU NPU XPaHEHUN U NPUMEHEHWNWN, ANS
obecneyeHns HeEO6XOAMMOTo (PU3MYECKOro COCTOAHMSA, Hanmpumep
AN MOBbIWEHUA BA3KOCTU CYCMEH3UOHHbIX BB, npuMeHANT Ha-
TpUeBY cosb KapbokcumeTunuenntonosbl (Na-KML);

Ans obecrnevyeHMa PYHKUUIA KOHTPONSA Haf npumeHeHnem BB B co-
ctaB BB moryt BBOAMTLCA CreuunanbHble BelecTBa-mMapKepbl, Mo
HaMUMI0 KOTOPbIX B MPOAYKTax B3pblBa YyCTaHaB/MBAETCA MpPOUC-
XoxaeHne BB.

9.2.2. Knaccupmnkauyms B3pbiBYaTbIX

BELLECTB MO (PU3NUYECKOMY COCTOSAHUIO

1. Ma3006pasHble.

2. )Xnpgkue. Tpn HopManbHbIX ycnoBuax Takum BB aBndeTtcd, Hanpu-
Mep, HATPOTNULEPUH, HATPOTINKONb U Ap.

3. M'eneobpasHble. Mpy pacTBOPEHUM HUTPOLENNON03bl B HUTPOTINLe-
pUHe o6pa3syeTca refeobpasHas mMacca, NoNy4YmnBLLIAA Ha3BaHMe «IrPeMyUnil
CTY[EHb».

4. CycneH3noHHble. bonblwasg YacTb NPOMbILWIeHHbIX BB npeacTaBnaoT
co60l cycneH3nmn cMecein aMMUaYHON CENIUTPbI C Pa3IMYHbIMU TOPHOYUMU
n no6aBkamu B Bofe (akBaTon, n3aHUT, kapbarton).

5. OMY/NIbCUOHHBIE.

6. TBepable. B BOeHHOM gene NpUMEHATCA NPENMYLLLECTBEHHO TBepable
(KoHAeHcupoBaHHbIE) BB. Teepable BB MoryT 6biTh:

MOHOJINTHbIE;
MopoLLIKOOGpasHbIe;
rpaHyMPOBaHHbIE;
NNacTUYHbIE;
3NacTUYHbIe.
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9.2.3. Knaccumnkauma B3pbiBYaATbIX BELLLECTB
no popme paboTbl B3pbIBa

["opeHVe Npu onpefeneHHbIX YCN0BUAX MOXET NepexonTb B leTOHAaLNIO.
Mo ycnosuam 3aToro nepexofa BB fenat Ha

* MHUUUnpytowme (NepBuYHbIe);
e 0OpuM3aHTHble (BTOPUYHbIE);
* nopoxa (metatencHble) BB.

NHuuumpytowme BocniameHATCA OT €naboro mMmnynbca v ropaT B fe-
CATKN N COTHU pa3 ObICTpee APYrux, UX ropeHne Nerko nepexonuT B AETO-
HaL W0 y>Ke Npu aTMOC(epHOM LaBNeHUMN.

BpusaHTHbIe 3aHUMAKOT NPOMEXYTOYHOE MONIOXEHUN MeXAy WHULLK-
npyrwwmnmm BB 1 nopoxamu.

["OpeHune NOPOKOB He MepexoauT B AETOHAaLMI0 faXKe Npu faBNEHUN B He-
CKO/IbKO TbICAY aTMOCep.

9.3. TEXHWYECKWME CPEAOCTBA
OBHAPY>XEHVA HAPKOTUKOB
1 BS3PbIBUATbBIX BELLECTB

Mo KOMMIeKCY aKCnyaTauMOHHbIX Y TEXHUYECKUX TPebOBaHMin MHOTO-
YUCNEHHbIE BUAbI annapaTtypbl U AUarHOCTUKYMbl MOXHO pa3fennTb Ha Tpu
OCHOBHbIe Tpynnbl.

Mpynna A — cTauMoHapHas LOCMOTpPOBas annapaTypa, OCHOBaHHas Ha
MCNOb30BAHUN Pa3NINYHbIX BULOB MPOHMKAOLWMUX N3TYYEHNIA U NpefHa-
3HaYeHHaa K NPUMEHEHNIO B a3ponopTax, TAMOXKEHHbIX TEpMUHANax n T. M.
Kak npaBuno, npubopbl 3TOr0 TMna peansyoT 04UH U3 COBPEMEHHbIX Ba-
PUAaHTOB KOMMOHEHTHOTO /IOKa/IbHO-pacnpeaennTeNbHOro aHaansa (peHT-
reHoBCKas MpoCMOTpOBasA annapaTtypa, HeEMTPOHHas ToMmorpadua u gp.).
BaXXHbIMU XapaKTepucTukamu aTux npnubopoB ABNAKOTCA reoMeTpuyeckas
N BpeMeHHas pa3speluarowias cnocobHOCTb, a TakXXe CKOpPOCTb 06paboTKu
aHaIMTUYeCKOW MH(popmaumny (noToka nHopmaymn). B cBA3M C Tem, 4UTo
annapartypa aToi rpynnbl 3a4acTyo UCNOJb3YETCA B LeNIAX KOHTPOA Kpyn-
HorabapuTHbIX rPy30B, AN Hee B CyLLeCTBEHHO MEHbLUE CTeneHn BaXKeH
TaKoi napameTp, Kak npefen o6Hapy>XeHus, KOTOPbIA B CpeiHEM HaX04MUT-
CA Ha YpOBHE, AOCTATOYHOM A/ BbIABMEHUSA eAUHUL, N LeCATKOB MUJIIN-
rpamm uenesoro kKomnoHeHTa (10E-1—10E-2 r.).

Mpynna b —cTaynoHapHasa annapatypa BblICOKOYYBCTBUTENIbHOTO N 3KC-
MPeccHOro aHanusa u nNpeLBapuTenbHON UAEHTUPUKALUN HAPKOTUYECKMNX
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npenaparos, OCHOBaHHasd Ha UCMO/b30BaHWM COBPEMEHHBIX (PU3NKO-XN-
MUYECKMX MeTofoB (Apend-CrneKTPOMETPUS WMOHOB, MOBEPXHOCTHasA WO-
HU3auns, pe3oHaHCHOe nasepHoe nornouieHne n ap.). NpegHasHayveHa ans
peweHnsa 3afay KOMNOHEHTHOIO M O0TYACTU CTPYKTYPHOro aHanms3a B KOM-
naeKTe c annapaTypon rpynnbl A, a TakxXe 4718 peLleHns camoCTOATENbHbIX
3afla4y BO BHenabopatopHbIX yCnoBusax. Hanbosee BaXXHbIMW aHanuTuye-
CKMMM XapakKTepucTukamun annapatypbl 4aHHOro Tuna ABAAKTCA, B COOT-
BETCTBMM C ee )YHKLUMOHaIbHbIM Ha3Ha4YeHWEeM, CeIeKTUBHOCTb, MPOMYyCK-
Has CnoCOOGHOCTL U Npeaen 06HapPYXXeHUS, YA0BIETBOPAIOLLNIA TPe60BaHUIO
HafeXHOro BblfAB/IEHNA MUKPOC/eA0B aHaM3MpyemMoro KOMnoHeHTa B gna-
nasoHe 10E-6—10E-12 .

Mpynna B — K Heil uenecoo6pas3HO OTHECTU UMMYHOXUMUYECKME U XU-
MUYeCcKne TeCTbl U ANArHOCTUKYMbI, a TakKXKe MasiorabapuTHble NMepeHocC-
Hble NPMOOPbI HA WX OCHOBEe, MpefHa3HayeHHble ANA VHAMBUAYANbHOIO
MCMNONb30BaHUA B LENAX BbIABNEHWA U NPpeABapuUTeIbHON naeHTUHOMKaymum
HapKOTMYeCKMX npenapaTtoB HenocpeiCcTBEHHO B Bble3[HbIX YCNOBUAX.
XUMMYeckne JMarHOCTUKYMbl XapakTepusytoTcA LOCTAaTOYHOW YYBCTBU-
TE/IbHOCTbID Ha YPOBHE LBETHbIX KanenbHbiX peakumin (10E-3—10E-6 T.
BellecTBa B Npobe) u NPMMEHAOTCA B OCHOBHOM ANd MpeaBapuTebHOro
YCTaHOB/NEHUA NPUPOAblI HAPKOTUKA B pPacTUTe/NIbHOM Cbipbe, pacTBopax,
masfax, Tabnetkax n 1. n. O61acTb KOIMYECTBEHHOIO OMNpeeneHnsa MMMy-
HOXWUMWYECKNX TeCTOB U AMArHOCTUKYMOB Haxo4MTCA B OCHOBHOM B Ana-
na3oHe ot 10E-6 go 10E-12 r. aHanM3npyemoro BellecTsa B rnpoobe.

HekoTopble TaKTUKO-TEXHMYECKNE XapaKTepUCTUKN METOA0B 06Hapyxe-
HWS HAPKOTUKOB 1 BB BO BHENabopaTOPHbIX YC/IOBUSAX NPUBEEHbI B Tabn. 18.

Kak cnegyet n3 1abn. 19, B Mmpe BbinyckKaeTcs pas3HoobpasHoe obopyao-
BaHMe, B KOTOPOM A1 06HAPYXXeHNS HAPKOTUKOB M B3PbIBYATbIX BELLECTB
NMPUMEHSAKTCA CMOXHbIE PUINKO-XUMNYECKNE METO/bI.

PaccMoTpuM HEKOTOpble Hanbonee M3BECTHbIE B CBOUX Kflaccax npuoo-
pbl 60n1ee Nogpo6Ho.

9.4.1. TlMpnbopbl Ha OCHOBE MOHHOW MOABMXHOCTWU

HeTtektop HapkoTukoB IONSCAN 400 (puc. 85) ncrnonb3yet TEXHO/O-
FMK0 CNEKTPOMETPUM MOHHOWN MOABMXHOCTU ANsi 06HaPYXXeHUA:

* B3pblBYATbIX BELLECTB: rekcoreH, neHtput, THT, Semtex, TeTpun;
HUTpaTbl, HUTpOornuuepuH, HMX n . 4. (4yBCTBUTENbHOCTHL —B 06-
nactu 1nr);

* HApPKOTMKOB: KOKawH, repouH, PCP, THC, metamdertamuH, JICA,
mMapuxyaHa u T. A. (4yBCTBUTE/IbHOCTb — 1 Hr, A4/IMTE/IbHOCTb aHanm3a
6-8 c).



Ta6nuua 18. TaKTUKO-TEXHUUYECKUE XapaKTepUCTUKU
MeTo[O0B O6HapyXeHUs HAaPKOTUKOB W BB BO BHeNaGoOpaTOPHbIX YCNOBUSX

OcHOBHbIe XpomaTto-macc- CneKTpomeTpusa UOH-
. XeMUNIOMUHUCLIEHLMA BuoceHCcopHbIE METOAbI
XapaKTepuUCTUKN MeToAa CMEKTPOMETPUSA HOW MOABWXHOCTYU
Mpepen obHapy>XeHns 10-13r/cm3
meToAa 10-1210-14r/cm3 10-0r 10-14r/cm3 10-18r/cm3

OnCcTaHUMOHHOCTbL MeToAa Ob6ecneynBaeTcs B3ATMEM 006pa3L0B C MOMOLLbI HOCUMbIX NPOOOOTOOPHNKOB C MOBEPXHOCTU KOHTPONMpYye-
MbIX OOBbEKTOB

Bpems aHanusa 20-180c 5—5¢c 30-45 ¢ 5-20c

MpuBeAeHO BpeMsi aHanM3a Npobbl 6e3 yueTa BpeMeHu ee 0T60pa,
[0CTaBKM 1 Npo60mnoaroTosKu

Mpon3BOANTENBHOCTb aHaNN-

U XUMOBhVLLONCRH M TeIMMLHSM M Btvol edldzedd  avbioshiHXeL U 1ddaLg)

30B/ vac 10-30 40-70 20-45 50-80
Tvn annapatypbl CraynoHapHbIil ¢ HOCUMbI-  [1epeHOCHOW CTalMoHapHbI C HOCUMbI-  [epeHOCHON
MM NPo600TOOPHUKAMY MW NPo600TOOPHUKaAMY
OCHOBHble XapakTepucTnukn  JlazepHas GUONOMUHUC- ALepHbIA KBagpy- PeHTreHOBCKMe MeTofbl HeiiTpoHO-aKTMBU-
meToza LeHyma MOJIbHbIV pe30HaHC LMOHHBbIA aHanun3
Mpepen obHapy>xeHus
MeTojAa 10-12r/cm3 tor 10-50r 100-250r
[AnCTaHLMOHHOCTbL MeToAa [10 HECKONbKMX JeCATKOB Mpu NpUMeHeHUN pagnorpagpuyeckmx ycTaHOBOK,
METPOB 0,5—m Mo BCEMY CEYEHMIO KOHTPONMPYEMOrO 00bEKTA
Bpems aHanusa MeHee 1c OfHOBpPEMEHHO C MONYy4YeHUEM KapTUHKK Ha peHTre-
MpakTUYECKN MIHOBEHHO KOc HOTpath1yeckoii ycTaHoBKe
Mpon3BoANTENBHOCTb aHan-
30B / vac o 1000 200-300 200-400 25—40 B rog
Tvn annapaTypbl CTaumnoHapHbli

9T



Tabnunua 19. HekoTopble BUAbl 060pyaoOBaHUS )
durpma-nponsBomTens/ O6HapyxunBaemble O6nactun LleHa B MabapuTHble
Twn geTekTopa
Mogenb BeLlecTBa NCMosb30BaHNSA ThbIC. O/ pasmepbl
GAMMA-METRI1CS RAMAN-cneKkTpockonus aeHTunkauma Hems-  NaeHTUQMKaLKNS He- 55 53 x 33 x 20 cm
PDA-200 BECTHOIO BeLecTsa no N3BECTHbIX NOPOLLKOB, 13,5 kr
crekTpam TabneTok n ap.
3A0 «3Ko-HoBa», Poc- BbICOKOI(P(HEKTUBHbIN Okono 300 HapkoTMKOB  lMepeABMXHOI nabo- 37 17 kr
cna Munnxpom A-02 MUKPOKOMOHOYHbIN X1 [1- N IeKapCTBEHHbIX Npe- pPaTOPHbIA KOMMIEKC
KOCTHOM Xpomarorpag c napaTos
Y petektopom
Barringer Technologies,  lNa3oBblii xpomatorpad c ge- KokawuH, repouH, MCII, 60-80 40 x 34 x 32¢cm
Inc. GC IONSCAN TEKTOPOM MOHHOW M0obunb-  TIK, meTampeTramuH, 57 kr
400M HOCTMU nca v gp.
Electronic Sensor "a30Bblii XxpomaTorpag c OCHOBHbIe Knaccbl Hap-  [locmoTp 6araxa, 25 25 x 51 x 36 cm
Technology LeTEKTOPOM YNbTPa3sByKOBOro KOTUKOB TPaHCMOPTHbIX 16 «kr
EST Model 4100 pe3oHaHca CpeAcTB, MOMeELLLEHWIA
Thermedics Detection "a30BbIn XpomaTtorpad ¢ [epoVH, KOKauH, aMm®e- 1 IMYHbII JOCMOTP
Inc. XEMUMHOMUHUCLLEHTHBIM TaMuH
SENTOR 500 [leTEKTOPOM
Viking Instruments rXx-mc Bce BuAbl HApKOTUYeCKMX [MepeaBukHON na6o- 70 61 x 41 x 53 cm
Corp., (kBaApYNoO/bHbIA Macc- BeLLLeCTB, NAEHTUDN- paToOpHbIA KOMMJIEKC 61 Kr
SpectraTrack GC/MS CNEKTPOMETP) Kauna Hen3BecTHOro
BelllecTBa
KTW 211 Poccus FX-MC c noHusauuen npy  Bce BUAbI HAPKOTUYECKUX 60-80 90 kr

TXMC («HABA/»)

British Aerospace Inc.
CONDOR

aTMochepHOM [aB/ieHNN

BELWWECTB, NAEHTU(N-
Kaluuna Hen3BecTHOro
BellecTBa

KokawuH, repoviH, Koge-
NH, MeTamqeTaMuH,
aefpuH, 6bapbutyparsl,
6eH30aMaszennHbl, TFK
n ap.

6 edl]



Barringer Technologies,

Inc.
IONSCAN400

Barringer Technologies,

Inc.
SABRE 2000

lon Track Instruments

ITEMISER 3

lon Track Instruments
ITMS Vapor Tracer 2

JGW International, LTD;
Graseby Narcotec
3A0 «Cneynpubop»

Tyna; «Cnep»

Securitec Drugwipes

Mine Safety Appliances

Co.; FIS

Mistral Field Test Kit

model M 1004

3A0 BHUVWH MHIO

«CnekTp»,
«HapkocnekTp»

[leTeKTOpP MOHHOI MOBWU/Ib-

[leTeKTOpP MOHHON MOBWU/b-

[eTeKTOp MOHHOI MOGWb-

L[eTeKTOp NWOHHOW MO6W/b-
[leTeKTop MOHHOW MO6Ub-
VIMMYHOXUMUYEC KNI

lMoneBas MOHHaA CNEKTPO-

XUMUNYECKNIA

Xumnuecknii

KokauH, repovH n onuva-
Tobl, TT K, am(eTamuHbl,
nca, ncnwap.
KokauH, reponH v onua-
Tbl, TT K, am(eTamuHbl,
nca, rncr v ap.

Bce 0CHOBHbIe BUfbI

HB BKntoYada: repouH,
KOKauH,neTuanH,n

ameTaMuHbI

Bce OCHOBHbIE BUfbI
HB Bk/oYas: repouH,
KOKauH,neTuaunH,un

aMm@eTaMuHbl

OcHoBHble BMabl HB
OcHoBHbIe Buabl HB
OnwnaTtsbl, KOKanH

AHanornyHo o6opyao-
BaHUIO C ETEKTOPOM
MOHHO MOGUNBHOCTY

OnunaTtbl, KOKauH, amge-
TaMWHbI, 6apbuTypathbl

OCHOBHbIe BMAbl HAPKO-
TUKOB 22, HaUMEHOBaHUS

JocmoTp baraxa,
TPaHCMOPTHbIX
CpeAcTB, NOMELLEHWUA
W INYHBIA [OCMOTP

Pa3nnyHble noeepx-
HOCTM

JocmoTp 6araxa,
TPaHCNOPTHbIX
CpeacTs, NOMELLEHWUA
N NMNYHBIN LOCMOTP

50

35

44

38

40

29

0,5

0,02
3a laHa-
3

56 x 33 x 30 c™m
27,5 Kr

56 x 33 x 30 cm
2,6 Kr

46 x 53 x 36 cm
12 Kr

33x 13x 16¢cm
3,2 Kr

46 x 38 x 18 cm
17 kr

5x20cm

61 x 38 x 33 ¢cm
9 Kr

A3p030/bHble 6an-
NoH4YnKu; 0,5 Kr

9x 15¢cm

“XUMOBhVLONORH M TeIMMLHST 1 Bivol edldiedd avpbioshiHXeL U 19101

691
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Mpo600T60P OCYLLECTBNAETCA HA TAMMOHbI Ha BO3AYLWHbIA GUAbTP (Npw
MCNO/Ib30BAHUN PYYHOr0 NPo600TOOPHMKA).

Pasmepbl paboyero 6noka npuoopa: 40 cm x 34 cM x 32 cM Npu Bece
22 kr. Pabounii TemnepatypHblin gnanasoH ot 0 go 40 °C.

MuTaHne Npnbopa OCYLLECTBAETCA OT CETU NePeMeHHOro Toka 1M6o oT
aBTOMOOUILHOTO aKKymynaTopa.

Puc. 85. letekTtop HapkoTukoB IONSCAN 400

9.4.2. [Apend-cneKTpOMeTpbl

PaboTa gpeid-cneKTPOMETPOB OCHOBaHa Ha MOHM3aL UK HENPEPbIBHOTO
NMOTOKa rasa, pasgeneHny o6pasoBaBLUNXCA MOHOB MUKPOMPUMECEN N0 UX
MOABMXKHOCTM B 3/1EKTPUYECKOM MoJie creumanbHoW (hopMbl U perncrpa-
LWUW pa3fefieHHbIX MOHOB (MEeToZ CMEeKTPOMETPUM MOLBUXXHOCTA WMOHOB
B 3/IeKTPUYECKOM rone). bnarogaps cBoemy npuHUnny pyHKUMOHUpPOBa-
HUA faHHble YyCTpocTBa 06/1a4al0T JOCTATOYHO BbICOKUM ObICTPOLENCTBN-
em (OT COTbIX fONen CeKyHabl 40 1—2 C), HO NpPU 3TOM UMEKT HeAOCTaTOu-
HYI0 pa3peLlaroLLyro CrnocoOHOCTb.

HetekTop HapkoTMkoB SABRE 2000 (puc. 86, 6) asnsetcsa 6onee nosg-
Helt mogmdukaumein IONSCAN 400. Ero oTiMyaeT MeHbLUWIA BeC, 60NbLUee
KO/INYecTBO cnocoboB oTbopa 06pasuoB. O4HAKO MO CPaBHEHWMIO CO CBOUM
NnpeALecTBEHHNKOM Y HEro 3aHMXeHa 4yBCTBUTE/IbHOCTb MPaKTUYeCKu 4ns
BCeX BeLLleCTB.

3A0 «Cneynpubop» (r. Tyna) BbIMyCKaeT CUrHaNM3aTop OOHapyXXeHus
Ma/iblX KOHLEHTpaUuin HapKoTUKoB «Cnef» (puc. 86, a), KOTOPbIA MO CBOMM
TaKTUKO-TEXHUYECKNM XapaKTepucTukam He yctynaet npunoopy IONSCAN
400 dmpmbl Barringer Technologies Inc. no uenomy pagy rnokasatenein. Tak
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a 6]

Puc. 86. [leTeKkTopbl HApPKOTUKOB:
a— «Cnep»; 6 — SABRE 2000

UTO MOXHO O0XWaaTb B OyAyLleM MOAB/IEHWA OTEYECTBEHHbIX MPUOOPOB,
CNOCO6HbLIX YAOBMNETBOPUTL MOTPEOHOCTU MNPaBOOXPaHUTENbHLIX OPraHoB
BTaKoro pofa o6opyfosaHuu.

Ha aHanornyHbix npuHynnax padboratoT npunéopsl pupmsel lon Track Inst-
ruments (CLUA). Ha puc. 87 npeactaBneHbl nocnegHne paspaboTKy 3Ton
(hMpMbl, KOTOPble MOFYT MCMO/Ib30BaTbCA aHaNOrM4yHO PacCMOTPEHHbLIM
Bbilwe. [MepBblA U3 HUX UMEET HACTO/IbHOEe KOHCTPYKTUBHOE MCMOJTHEHME,
BTOPOW — MOPTaTUBHbINA HOCUMBINA.

Puc. 87. Mpubopsbl chmpmbl lon Track Instruments: ltemiser, Vapor Tracer-2

AHaNornyHbIM N0 CBOMM BO3MOXHOCTAM siBnsieTcs npnoéop NDS-2000
(pnc. 88) nponssoacTtea IDS Intelligent Detection Systems. Mo npuHunny
pa6oTbl NDS-2000 siBnseTcs ra3oBbiM XpomMaTtorpaom/geTeKTopom ¢ no-
BEPXHOCTHOW MOHM3aunen. O6HapyXXnBaemble BelllecTBa: OCHOBHbIE Hap-
KOTUKMN Ha OCHOBE KOKauHa, reponHa, THC, meTtamteTammHoB. HacTpoii-
Ka Ha HOBble BMAbl HAPKOTUKOB.
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Bpemsa aHanusa: [Ona Bcero agmanasoHa HapKoTukoB — 40 c. Bpewms

nporpesa: 15 MUH. NKnTaHWe OCYLECTBIAETCA OT CETU MEepPeMeHHOro Toka

110/220 B. Anana3oH pabounx temnepatyp: oT —5 o +55 °C. Bec: 3,5 Kr.

Puc. 88. MopTaTuBHbLIN AeTeKkTop HapkoTuyecknx Bewects NDS-2000

9.4.3. CucTeMbl Ha OCHOBE AAEePHOTO0
KBaApynonbHoOro pesoHaHca (AKP)

MepcneKTUBHOM 0TeYeCcTBEHHOM pa3paboTkon asnseTcs npubop MXMC,
CO3aHHbI B KOHCTPYKTOPCKO-TEXHONOTMYECKOM UHCTUTYTE reodusnye-
CKOro u 3konormyeckoro npubéopoctpoeHns CO PAH, r. HoBocmnbupck

(puc. 89).

Puc. 89. Mpubop MNXMC, MarHuTHbIA
KBaApPyno/bHbI/ C ABOHON DOKYCUPOBKOIM Macc-CnekTpoMeTp

Mpun6op MXMC npeacTaBnseT co60i MarHUTHBIN KBaapyrno/ibHbIN C ABOIMHOM
(DOKYCMPOBKO Macc-CreKTPOMETP, KOTOPbIiA 060pyAoBaH HECKONbKUMMU
MHTepercammn ans BBoga 06pasLoB, B TOM Yuc/e, ra3oBbiM XpomaTtorpa-
(hOM, OCHALLEHHbIM OPUTMHaNbHbIM YCTPOMCTBOM — «KOHLIEHTPATOpP-Tep-
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mogecopbep». [laHHOe YCTPOMCTBO NO3BONAET NPOBOAUTbL IKCMpPecc-ncc-
nefoBaHUA rasoobpasHbiX M XUAKUX 06pasuoB. MpPoAo/IKMUTENIbHOCTD
aHanm3a nNpu 3TOM He NpeBblWaeT 2—3 MWUH, YTO NO3BONIAET UCMNO/L30BaTb
npuoéop AN NAEHTU(MMKALUN HEN3BECTHbLIX BELLECTB C UCMONb30BaAHMEM
CTaHAapTHbIX 6a3 JaHHbIX N0 Macc-creKkTpomeTpun. MNpnbop yxxe 3apeko-
MeHAo0Ban ceba npu nccnefoBaHMmn 06pasL0B B3PbIBYATLIX U OTPaBAAKLLLMX
BELLECTB, 0OBbEKTOB OKPYXXatoLLeln cpefbl.

MpuHuMn paboTbl Npnbopa OCHOBAH Ha TOM (pakTe, YTO Af4pa pAda ane-
MEHTOB Nepuoanyveckon Tabnuubl, UMetloLW e Heclhepuyeckoe pacnpeje-
neHune nonoxutenoHoro 3apsaga B aape (N, Na, Cl n ap.), Bo3byxaarTcs
M NOrNOLWarT 3HEPTUO NMPU BO3LENCTBUM BHELUIHEN0 3/IEKTPOMArHUTHOIO
pagMoyvacToTHOrO Moss CTPOro onpejesieHHon YacToThl. Mpu nepexoge 06-
paTHO B paBHOBECHOE COCTOAHWE OHU M3NYyYarT HAKOMNEHHYI 3HEPruto
Ha TOW Xe yacToTe. Takoe siBleHNe Ha3blBaeTCs SAEePHbIA KBaApPYyNoNbHbIA
pe3oHaHcC.

B cocTaB MonieKkyn 60MbLLINHCTBA B3PbIBYATbIX BELLECTB BXOAAT Apa a30-
Ta N 4 YacToTa KBaApPYyno/IbHOIO pe3oHaHca aTux aaep 3aBUCUT OT COCTaBa
N CTPYKTYpPbl MONEKY/T KOHKPETHOrO BeLLLecTBa, B KOTOPOE OHW BXOAAT. Ta-
KM 06pa3om, ncrnonbays asneHne AKP, MOXHO 0GHapPYXUTb U UAEHTU N-
LMpoBaTb KOHKPEeTHOE B3pblBYATOE BELLECTBO.

K npenmyuiectsam JaHHOro MeTofa CTOUT OTHECTH:

* BbICOKME M3OUPaATENbHOCTb K KOHKPETHOMY TUMY B3PbIBYATOro Be-
LLecTBa M CMNOCOOHOCTL K ero naeHTudunKaumu;

* BbICOKaA BEPOATHOCTb 06HapyXeHnsa (> 95 %) Npu HNU3KOM YPOBHE
NOXHbIX cpabaTbiBaHWUIA;

* HE3aBUCMMOCTb MNapameTpoB OO6HapYy>XeHus OT reoMeTPUYECKOA
(hopMbl, TEPMETUYHOCTU YMAKOBKW, HaNM4nUA UNKM OTCYTCTBMA ra-
30006pa3HbIX Bble/IeHNIA BELLECTB;

* HebO/MbLIOE BPEMS aHaNN3a;

e OTHOCMTENbHasA NPOCTOTa KOHCTPYKLMUW YCTPOWCTB;

e 6e30MacHOCTb MX 3KCMyaTauum;

* MeTof ABNAEeTCH ANCTAaHLUNOHHbIM —He TpebyeTca KOHTaKT 31IeMeH-
TOB flaTyMKa C MOJIEKY/laMW BeLLECTBa.

KomnaHus GE Security pazpa6oTtana ckaHep o6yBu «ShoeScanner» Ha
OCHOBe MeTOoAa AAEPHOro KBagpynosibHOro pe3oHaHca, UCMob30BaHue
KOTOPOro MO3BO/IUT OTKa3aTbCA OT NMPOLeAypbl pa3yBaHUA Maccaxupos
(pnc. 90). 3TO NepBbIi B MUPe CKaHep TaKoro poja, ero NocTaBka Ha pbl-
HOK Ha4YHeTCs B Hauase CnefyroLlero roga, nocne ceptuukauum s TSA
(Transportation Security Administration, CLUA).
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Puc. 90. ShoeScanner — AKP annapar
ANA KOHTPOASA 06yBM naccaxmpos 6e3 HeOOXOAUMOCTN ee CHATUSA

9.4.4. Macc-CrneKTpomMeTphbl

[leficTBMe Macc-CNeKTPOMETPOB OCHOBAHO Ha (PU3NKO-XMMMNYECKOM Me-
TOLe U3MEepPeHNS OTHOLIEHUA MacCbl MOHOB K MX 3apsafy (macc-crnekTpo-
MEeTpun).

CrneKTpoOMeTpuMa OCHOBaHa Ha MOHM3aL MW MOJIEKY/, pa3fe/leHU NOHOB
B rasoBoi (hase, KOTOpOe MPOUCXOAUT B 3aBUCMMOCTU OT COOTHOLUEHMA
MX Maccbl W 3apsga, U perucrpaunmn pasgeneHHbIX MOHOB. TN NPU60oPLI
MMEIT [efI0 C MaTepnanbHbIM BELECTBOM, COCTOSALW MM, KaK U3BECTHO, M3
MenbYallmnx 4yactuy, — Monekyn n atomoB. OHWM ycTaHaBnMBaKT MoOJie-
KYNAPHYI MacCy BeliecTBa, ee aTOMapHbIA M M30TOMHbIA cOoCTaB, a Tak-
XXe MPOCTPaHCTBEHHYIO CTPYKTYPY PacnonoXeHus aToMOB, YTO MO3BONSET
MOAEeHTU(ULMPOBaTL N caMO BellecTBO. Macc-cnekTpoMeTpbl 06/1agat0T
NCKIOUYNTENbHO BbICOKOM YYBCTBUTE/IbHOCTLIO U MO3BONAKOT O6HapPYXMu-
BaTb C/MeflOBble KOMIMYECTBa OPraHMYeCcKoro BelecTsa B 60/bLINX 06beMax
ra3oB U XXUAKOCTEN.

9.45. Cucrtembl pagnonoKayMoHHOro ronorpagupoBaHus

OCHOBaHbI Ha M31YYEHUN MUNNMMETPOBBLIX BO/TH U UCMONb3YHOLLMUe CO6-
CTBEHHblE pagnoOMeTpUYecKne M3NYyYeHUS pas/INdHbIX NMOKPOBOB U cpef
€CTEeCTBEHHOI0 N MCKYCCTBEHHOIO MPOUCXOXAEHUA, B TOM YUCNE N XWN-
BbIX 06bEKTOB. OIHO U3 NPaKTUUYECKNX 3aday, NOTEHUMANbHO pellaeMblX
C NOMOLbIO PagnoTENNOBLIX METOAOB HabMOAEHNIA B Anana3oHe MUNJN-
METPOBbIX BOJIH, SIBNSETCA perncrpaymsi HeoAHOPOAHOCTEN pagmoTenso-
BOr0 U3/ly4eHMa Tena vyenoseka npyv 6€CKOHTAKTHOM JOCMOTPE.
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B Poccun BHegpeHMe Nofo6OHbIX CUCTEM OCYLLECTBMIAETCH, B YACTHOCTH,
B pamkKax nporpaMmmbl «4Yucrtoe He6o». Tak, 20 noHsa 2007 1. B MexayHa-
pogHoM asponopty «Kypymou» (r. Camapa) 3anyl,eH HOBEMWUin fOCMO-
TpoBbIN cKaHupyrowmnii noptan SafeScout 100 (puc. 91), npom3BoACTBa
CLUA, cTaBLWMiA YaCTbO CUCTEMbI KOMMJIEKCHOW 6e30MacHOCTN nporpam-
Mbl «HuncToe He6o». IopTan BHeAPEH CNyX60i aBMaLMoOHHOW 6e30nacHo-
CTV a3ponopTa COBMECTHO C KomnaHuein «bopnac Cekbloputn CUCTEM3» U
HIMTK «bnoKoH».

MpuHynn peinctemsa noptana SafeScout ocHOBaH Ha «pagnoCUTrHalb-
HOM» ronorpaupoBaHmn N obecreynBaeT 06HapYyXXeHNE CKPbITbIX Ha Tese
Yyen0BeKa NpeLMeTOB U3 MeTanna, AepeBa, KepaMuku, CTekna, njaactmac-
Cbl 1 gpyrux matepmanos (puc. 92). NponyckHad cnocobHOCTb nopTana
SafeScout cocTtaBnset o 600 4enoBek B Yac, NPM BO3MOXHOCTU 06Hapyxe-
HUA NPeLMETOB Cpa3y Ha BCeM Tesle Yen0BeKa.

Puc. 91. SafeScout 100 Puc. 92. PesynbTtar
paanonoKaunoHHOrO CKaHMpPOBaHUS

9.4.6. buopaTynku

BuogaTunK 06bIYHO COCTOUT M3 BMONOTMYECKOTO KOMMOHEHTa (KNETKH,
(hepmMeHTa UM aHTUTENa), COeMHEHHOTO ¢ Npeo6pa3oBaTenieM — nNpu6o-



176 MnaBa 9

pOM, NPMBOAMMbIM B AEACTBME OLHON CUCTEMON M NepeaatroLum HEPTnto
(06bIYHO B AApYroK (hopMe) ApYron cucteme. BUOCEHCOPbLI ABNSAKOTCA AeTeK-
TOpamu, AeCTBME KOTOPbIX OCHOBAHO Ha CneynruYHOCTN KNEeTOK U MoJie-
Ky/l, U UICMOMb3YOTCA ANA MAEHTUPUKaALNUM N U3MEPEHMA KONIUYeCcTBa Ma-
NeAWNX KOHLUEHTPaLMN pa3INYHbIX BELeCTB, B TOM Y1C/e U B3pbIBYATbIX.

9.4.7. TMpnbopbl Ha Pe30HAHCHOM N1a3ePHOM MOT0LWEHNN

HoBoe HanpaB/ieHne B cneyuanbHOM NPUOOPOCTPOEHUN B LLeNsax ynbTpa-
YyBCTBUTENLHOIO U AUCTaHLWOHHOIO aHanM3a HapKOTUYECKNX NpenaparTos
BO BHe/labopaTOpHbIX YC/I0BUAX peasin3oBaHo B YCTPOCTBe «Spectrophone»,
peKknamMmpyemMoMm amepukaHckorh komnaHuveinn JAYCOR (CaH-[Auero, wTtaTt
KanudgopHus).

MpuHunn feicTemMa npubopa OCHOBAH Ha Pe30HaHCHOM MOTr/IOWEeHNN
HapKOTUYECKUMU 1 B3PbIBYATLIMU BELLLECTBAMMW 1a3ePHOI0 U3/TyUYEHUS C pe-
rmcTpawmeint BO3HUKaKLWMX NPy 3TOM JI0Ka/IbHbIX Nepenazos AaBneHns B Bue
3BYKOBbIX BOJIH YyBCTBUTE/IbHbIM MUKPO(POHOM.

Mpn6op COCTOUT M3 KOMMAKTHOIO fla3epa, KOHTPOJIbHOW KaMepsbl C Ae-
TEKTUPYHOLWNUM MUKPOMPOHOM, MOLYNATOpa fla3epHOro u3nyyeHud, oa-
304YBCTBUTENLHOIO YCUIUTENA CUTHANa MU KOMNbOTepa A8 YynpaBieHUs
npoueccom 1 06paboTKK pe3ynbTaToOB aHanmn3a. B paboyem yukne npubopa
aHanusupyemas npob6a Bo3fLyxa NOCTYMNaeT B KOHTPOJIbHYIO Kamepy, rae no-
NafaeT B 30HY AeNCTBMA Nlyya nasepa, 4/1IMHA BOJIHbI KOTOPOro coBnagaet
C MaKCMMYMOM MOT/NOWEeHNA aHaNU3npPyemMoro coeguHeHnd. Mo oueHkam
crneyunanncToBs KOMMaHuu, ANA NoAaBNAOLWEro Konmyectsa HapkKoTuYe-
CKUX ¥ B3PbIBYATbIX BELLECTB MaKCUMYM NOTNOLWEeHUS NPUXOANTCA Ha A/N-
Hbl BOJIH B inana3oHe oT 240 15 MKM, 4TO JaeT BO3MOXXHOCTb MPUMEHEHUS
B npnbope manorabapuTHbIX NOAYNPOBOAHNKOBbIX /1a3ep0OB.

«Spectrophone» no3BonseT 06HapyXuBaTb LEeNeBble KOMMOHEHTbI Ha
ypoBHe 0 1 nuKorpamma, 4to B 5 TbiCAY pa3 MpesbIlaeT CnocobHOCTH
creynanbHO TPEHUPOBAHHbBIX CNYXXeOHbIX cobak. Bpemsa aHanmsa He npe-
BbILIAET 5 C, YTO HaxoAWUTCA Ha MPUEMSIEMOM YPOBHe Ans 60/bLWMHCTBA
NPaKTUYeCKUX NPUMEHEHNA.

9.48. VIMMYHOXMMMUYECKNE ANATHOCTUKYMbI

OfHUM 13 NepCneKTUBHbIX HanpaBfeHW, pa3BMBaeMbIX B HacTOsLLee
BPEMS A5 pelleHns 3a4ay KOHTPONS HapKOTUKOB B COOTBETCTBUM C MU-
POBOW NPAaKTUKOI, ABNAETCA HanpaBneHne, cBA3aHHOE C Pa3paboTKOW Bbl-
COKOCNEUNMPUYHBbIX UMMYHOXMMUYECKNX ANarHOCTUKYMOB Ha pa3imyHble
rpynnbl HapKoTMYeckux npenapatoB. C NOMOLWbHD MMMYHOXUMUYECKUX
ANAarHOCTUKYMOB OCYLLLECTBNSETCS NPSMOE NN KOCBEHHOE (N0 NPoAyKTam
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MeTabo/M3mMa) BbIABNEHUE LWIMPOKOr0 CMeKTpa HAPKOTUYECKMUX BeLLecTs:
onunatoB (MOPMWH, FreponH 1 ap.), KaHHabuHonaos, 6apbuUTypaToB, amdge-
TaMWHOB, 6eH304Ma3ennHoOB 1 ap. MNMpegen o6Hapy>XeHNUA UMMYHHbIX Me-
TOAO0B, KaK npaBuo, HaxoauTca B guanasoHe ot 50 go 0,2 Hr/mn npu Bpe-
MEHW Ha uccnenosaHue (B 3aBUCUMOCTU OT CNIOXKHOCTU BapnaHTa aHanmnsa)
0T 3—10 MMH A0 HECKO/IbKNX YacoB.

KayeCcTBEHHO YMPOLWEHHbIN MMMYHOAMAarHOCTUKYM AccuPress Ans Bbl-
ABMIEHNA MOP(MHA U KOKanHa B Bble3[HbIX YC/IOBMAX Ha Pa3/IMYHbIX NO-
BEpXHOCTAX npepnaraet pupma Thermedics Detection Inc. (CLUA). BaTtom
cnyvae paspaboTyMKamu MCNONb30BaH MPUHLUMUN LBETHOW MMMYHOXUMU-
4YeCKOM peakUMM Ha cneumnanbHbiX MembpaHax, o6ecnevymBaroLLMii cenek-
TUBHOE BbIfIB/IEH/E MUKPOC/Ie40B COOTBETCTBYHOLLMX HAPKOTUKOB Ha YPOB-
He 1MKr npun BpeMeHu aHanunsa B npegenax 10 c.

9.4.9. XNMMMYECKUNEe TecTbl

371 Habopsbl (puc. 93), NpeAHa3HaYEHHbIe AN8 NPeABaAPUTENbHOW NAEHTU-
(bMKaLMM HapKOTUYECKUX W CUNIbHOAENCTBYIOLINX BELLECTB BO BHenabopa-
TOPHBIX YCNOBUSIX, NO CNOCO6Y NPUMEHEHUS MOXHO Pa3fennTb Ha 3 OCHOB-
Hble TPYNMNbl: KanenbHble, a3P030/IbHbIE U aMMy/bHbIE.

Puc. 93. KanenbHblii TecT «Bupax BB»
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KanenbHble TeCTbl ABNAKOTCA Hanmbosnee AeleBbIMU B U3rOTOB/IEHUN Y
NPOCTbIMK B 3KcnnyaTaunm. OHM OCHOBaHbl Ha MUCMOMb30BAHUN XUMUYe-
CKUX peaKkuuin HapKOTMYEeCKMX NpenapaToB CO crneynanbHO Nogo6paHHbI-
MW peareHTamm ¢ o6pa3oBaHUEM OKpalleHHbIX NPOAYKTOB.

A3p030/1bHbIE XMUYECKME TECTbl COYETAKOT B Ce6e NPOCTOTY KamnesbHbIX
peakunini Ha (OMNbTPOBaNbHbLIX Bymarax ¢ 3KCMPecCHOCTbI U HEKOTOPbIM
yA06CTBOM MPUMEHeHNs, 0COOEHHO B Bble3[HbIX YCNOBUAX, XapaKTEPHbIM
ANS pa3fInyHbIX TUMOB ObITOBLIX crnpeeB. Hanbosee M3BECTHbI a3p030/ib-
Hble TeCTbl ANa onpeaeneHns KokanHa («Kokacnpei») n KaHHabuHonaoB
(«KaHHabuacnpemn»).

AMNYNbHbIE TECTbl HA HACTOALLMIA MOMEHT ABNAKOTCA Hanbosiee pacnpo-
CTPaHEHHbIM B NMPaKTUKe NPaBOOXPaHUTEIbHbIX OPraHoB HAbOpPOM ANA Bbl-
AB/IEHMNA HapPKOTUYECKUX MpenapartoB pas3finyHbiX TUNOB. Kak cnefyet u3
Ha3BaHMWA, NPOTEeKaHWe COOTBETCTBYHOLWMUX XMMUYECKNX peakuuin ¢ obpa-
30BaHMEM OKpalleHHbIX NPOAYKTOB NMPOUCXOAMT B MPO3payHbIX NoamMmep-
HbIX KOHTeHepax (nakeTax unu TpyoKax) nocne nomMew,eHns B HUX Npoobkl,
cofepxxalein HapKOTUK, WU pa3faBnmBaHuA CTEKSSHHOW aMny/ibl C MOAXO-
AAWnMM peareHTom. O6LWENPUHATBIM «CTaHJapTOM» HabopoB 3TOro Tuna
asnaetca KoMnnekt «NIC» gpupmbl «BeKTOH-AnHUKcoH» (CLUA).

N3BeCTHbI TakXe KOMMAeKTbl Apyrux npoussoautenei: «Narcotest» u
«lMonutecT». POCCUICKNI BapuaHT KoMMaekTa «HapKoTecT» NpPoOM3BOfA-
ctBa upmbl «Cneynpubop» AO «TOKBA» (r. Tyna)

MMes paBHble € 3apy6eXXHbIMW aHanoraMmu rnpegensl 06Hapy>XeHus, nop-
TaTUBHaA XuMnyeckasa naboparopuma «HapKoTeCcT» BbIXOAMT BNepes fno Ho-
MeHKNaType BbIIBNSEMbIX coegnMHeHnin. OHa obecneynBaeT 3KCNPeCcCHOe
BbISIB/IEHME N NPeABapUTENbHYIO NAEHTU(MMUKALNIO NPaKTUYeCKN BCeX Hap-
KOTMYECKUX CPeacTB: KOHONIW, rawuniwa, mapmxyaHbl, MakoBOW CO/IOMKU,
onus, MopMuHa, repomHa, KokanHa, KogenHa, npomegona, 6apbuTtyparos,

ahepuHa 1 ahepoHa.

9.4.10. MmMyHOXpoMaTorpauyecKnin aHanms

3710 MeTof onpefeneHns HU3KUX KOHLUEHTpaLnii BewecTs B 6uonornye-
CKMx matepuanax. K tTakmum matepuanam OTHOCATCA LefibHas KPOBb, CbIBO-
poTKa Unu nnasma KpoBu, CAOHA, MoYa, Karl.

NXA —cpaBHUTENbHO MOJIO0M METO/ aHanm3a, OH 4acTo 0603Ha4YaeTCs
B IMTEpaType TakXe KakK MeToj CyXoMn MMMYHOXUMUK, cTpun-TecT, QuikStrip
cassette, QuikStrip dipstick, akcnpecc-TecT Unm sKcnpecc-aHanuns.

Bce MMyHONOrnyeckne MeTofbl aHanM3a OCHOBaHbl Ha peakuun «aHTu-
reH — aHTUTeNno». AHTUIeH — 3TO BELLECTBO, KOTOPOE Yy3HAeTCs Halum
OpraHM3mMoOM KakK Yy>XepoAHOoe 1N KOTOPOe MOXET 3anyckatb MMMYHHYO (3a-
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WMTHYI0) peakunto. AHTMTENa — 3TO 6efikn, KOoTopble 06pa3yroTcs KieTka-
MW Hallero opraHuM3ma B OTBeT Ha BHefpeHue B Hero aHTureHa. Hanbonee
BaXXHbIM CBOMCTBOM aHTUTE/ ABSAETCA MX CNOCOOHOCTb Cneyudpuyeckmn ces-
3bIBaTbCA C @HTUTEHOM. OTO 03HAYaeT, YTO Kaxaoe aHTUTENo (AT) y3HaeT U
CBA3bIBAETCA TOJILKO C OnpejeneHHbIM aHTureHom (Ar) (puc. 94—97).

Puc. 94. Uccnepyemblii aHTUreH Puc. 95. AHTUTENo, YyBCTBUTE/NIbHOE
K uccneqyeMomy aHTUreHy 1 3akpensieHHoe
Ha TecT-nosocke

Puc. 96. KoHbtorat aHtutena, Puc. 97. BTopuyHoe aHTuUTeno,
cneynuruyHoro K uccnegyemomy aHTureHy, cneundguyHoe K aHTuTenam C Kpacutesem,
C Kpacutenem, MUrpupyroLwmm BLOMb NMMMOONNN30BaAHHOE Ha TECT-NOJI0CKe
NMosiIoCKnN, BMecTe ¢ (hn3nonornyeckoi
XNOKOCTbIO

Mpn norpyXeHun Tecta B (YU3MONIOTNYECKYIO XNAKOCTb OHA HayMHa-
eT MUrpupoBaTb BAOMb MOMNOCKM MO MPUHLMUNY TOHKOCMOMNHON XpOMaTo-
rpadgun. BmecTe € XXUAKOCTbIO ABUralOTCA aHTUTENa C Kpacutenem. Ecnm
B 3TOW XXNAKOCTU NPUCYTCTBYET UCCNeAYeMbIA aHTUTEH, TO MPOUCXOAUT €ro
CBA3blBaHME KaK C NepBbiM, TaK U CO BTOPbIM TUMOM aHTUTeN. pu 3ToM
NPOUCXOANT HAKOMN/IeHNe aHTUTEN C KpacuTesieM BOKPYTr aHTUTEN, XKeCTKO
MMMOOUNIN30BAHHBIX B TECT-30He M XA-NOMOCKK, YTO NPOSIBNAETCS B BUAE
SAPKOW TEMHOM nonockl. He cBA3aBLWIMECS aHTUTENA C KpacuTeNnem MUrpu-
PYIOT fiasiee BAOMb MOMOCKM U HEN36EXKHO B3aMOLENCTBYIOT C BTOPUYHbI-
MU aHTUTeNlaMWN B KOHTPO/IbHOW 30HeE, rae v HabnaaeTca BTopas TeMHas
nonoca. Bsaumogencteme (M TeMHas nosnoca) B KOHTPO/IbHOWN 30HE AOJIXK-
HO NPOSABNATLCA BCerga (ecnm aHann3 NpoBefeH NpaBu/bHO), HE3aBUCUMO
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OT NPUCYTCTBUA UCC/IELYEMOro aHTUTeHa B (PU3MNOJIOTUYECKON XUAKOCTU
(puc. 98).
CyLlecTBYIOT Crefytoune BapMaHTbl pe3yibTaTtoB TECTUPOBaHUSA:
e [1B€ MOMOCbl — NONOXWUTE/NbHbIN Pe3y/bTar;
e 0fHa nonoca —oTpuLUAaTENbHbIN Pe3ynbTarT;
* HeT N0N0C —aHann3 NpoBefeH HenpaBu/bHO.

T K

Puc. 98. lNMoasneHne gByx Nonoc Ha tecre

NXA-TecTbl NPOCTbl B yNnoTpebaeHnun, ogHaKko, nNpu BbICOKON YYyBCTBU-
Te/IbHOCTW, OHW 06NaatdT HU3KOW CEeNEeKTUBHOCTbIO W TpebykT 0653a-
TENbHOr0 MOATBEPXKAEHMA MONOXUTENbHOr0 pesynbTara ApYruMn aHanu-
TUYECKMMU MeTodamun. Ha NpakTUKe OHWU UCMO/b3YHTCA B KANHUYECKUX
NNu cyaebHo-XMMMUYeCcKnxX nabopaTtopmnsax Kak cpefcTBo 6biCTporo otéopa
cpean 60/1bLLIONO KoMyecTBa 06pasLoB, Tpebyrowmx fabHeLWero ncche-
AOBaHWS.

KOHTpPONbHbIe BOMPOCHI

1 Ha30BuTe 0CO6EHHOCTV HAPKOTMKOB KaK 0O bEKTOB TaMOXXEHHOIO KOHTPONS.

2. KakoBbl 3a[ja4um TeEXHUYECKUX CPeACTB 0OHApPYXeHUA HAPKOTUKOB?

3. OnuwunTe KnaccugmkaLmo 1 0CO6EHHOCTM B3PbIBYATLIX BELLECTB KaK 00b-
eKTOB TAMOXXEHHOT0 KOHTPONSA.

4. KakoBa KflacCu(hMKauma B3pblBYATbIX BELLECTB MO (PU3NYECKOMY COCTOSA-
HWIO?

5. KakoBa Knaccuukauus B3pbiBYaTLIX BELLECTB M0 hopme paboThbl B3pbIBA?

6. OnuwWKnTe TeXHUYECKMe CpeacTBa 0OHAPY>KEHUS HAPKOTMKOB U B3PbIBYATbIX
BELLEeCTB: NPMOOPbI HA OCHOBE MOHHOW MOABMXXHOCTU, KBAAPYMNO/IbHOIO pe3o-
HaHca, MOHHOW NOABWXHOCTU, Apert-CNeKTPOMETPUN, MaCC-CNEKTPOMETPUMN,
PaAMOIOKALMOHHON roforpadmm, 6MoAaTuUMKoB, UMYHHOXUMUYECKUX METO-
[0B.
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METOAbl N TEXHUNHECKWVE CPEOCTBA
NMONCKA N MAEHTUND®NKALNU
NPATOLIEHHbIX META/1I10B 1 KAMHEW

[paroueHHble MeTan/bl U KAMHU OTHOCAT K AparolueHHbIM MaTepuanam.
[MepeyeHb AparoueHHbIX MeTan/0B U KaMHel ycTaHoBNeH B PeaepasibHOM
3aKoHe 0T 26.03.1998 1. «O gparoueHHbIX MeTaniax U AparoueHHbIX Kam-
HAx» No 41-®3, B KOTOPOM TakKXXe yKa3aHO, YTO B Lle/iAX rocyfapCcTBeH-
HOro perynupoBaHuns ycTaHaBMIMBAETCSH «OCOObIN MOPAAOK TaMOXXEHHOro
KOHTPONSA 3a BBO30OM Ha TeppuToputo Poccuinickon deaepaymn 1 BbIBO3OM
c Tepputopumn Poccuinckoin deaepalmm aparoueHHbIX MeTanioB 1 gparo-
LEeHHbIX KaMHEeW, a TakxXe U3LeNININ N3 HUX».

Ycnosus 1 NopsagoK OCYLLECTB/EHUA TaAMOXEHHbIX onepauuin ¢ gparo-
LEeHHbIMW MeTannaMm U KaMHAMMU, a TaKXKe CbipbeBbIMW TOBapaMu, coaep-
Xalwnmuy gparolueHHble MeTanbl, onpeaenarnTca ykasamu lNpesnaeHta PO
N JOKYMEHTaMM TaMOXEHHOW CNy>6bl. TaMOXeHHble onepaLun no BBO3u-
MbIM M BbIBO3MMbIM AparoleHHbIM MeTaniaM N KaMHSAM OCYLLeCTBAAKTCA
Ha cneunann3npoBaHHbIX TAMOXEHHbIX MocTax U B cneynann3mpoBaHHbIX
0TAenax TaMOXXEHHbIX OpraHos.

PaspelunTtenbHble AOKYMEHTbl (3KCMEPTHble 3aK/JHYeHUd, NULEH3NN,
KBOTbl M [p.), KOTOpPble HaA40 MNPeAbAB/IATb NMPU TaMOXXEHHOM KOHTpPO/e,
3aBucAaT ot kogano TH B3/ TC.

[AparoueHHble MeTa/bl: He MNOABEPXXEHbI KOPPO3MM N aTMOCHEPHbLIM AB-
NEHNAM, OrHEYMOpPHbI, YCTOMYMBBLI K MEXAaHUYECKUM BO3[EeACTBUAM, UMEIOT
BbICOKYIO TEM/0MPOBOAHOCTD.
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CoBpemMeHHas poccuiicKad HOMeHK/aTypa AparoueHHbIX MeTanoB Co-
OTBETCTBYeT MMPOBOMY CTaHAAPTY M BK/IKOYAET: 30/10TO, CepPebpo, niaTuHy u
MeTa/1/bl MIATUHOBOW rpynnbl (Nanfagnii, UpUaniA, poavii, PyTeHUin 1 OCMUIA).
B 10BE/IMPHON NPOMbILLIEHHOCTU N b NepBble YeTbipe MeTasnia UCNob3y-
H0TCA 415 NPOM3BOACTBA YKPALLUEeHWNA: 30/10TO, Cepebpo, nnaTnHa, pexe nan-
nagui.

10.1. APATOUEHHbBIE METAJIJIbI:
HOMEHKJ/IATYPA, METO/bl KNTEMMEHWNA

3onoTo

[laxe B caMOM BbICOKOKAYeCTBEHHOM 30/10Te, U3 KOTOPOro N3roTas/n-
BalOTCA 3KCK/HO3MBHbIE HOBENNpHbIE n3genusa, npucytcreyeT 0,01 % npwu-
mecel. Takoe 30/10TO MONYYUN0 Ha3BaHue «YeTbipe AeBATKNU» (99,99 %).

Uallie BCero npogaroTcs 30/10Tble U34enuns ¢ TakuMu gobaskamu, Kak nan-
nagunn, cepebpo, HNUKeNb, Meab U T. . DTU NIernpyroLlme 3NeMeHTbl NpugatoT
30/10TY NPOYHOCTb N pa3NINUHble OTTEHKM.

Cepebpo

Cepebpo — metann 6enoro yseta. EcTb npegnonoXxeHue, 4to cepebpo
NOAN Yy3HaNW ropasfio paHbLUe 30/10Ta, MOCKONbLKY OHO BCTPeyaeTcsa B BUAE
CaMOpO/1KOB A0BO/IbHO YacTo. Cepebpo 0bnagaetT MCKAKOYNTENIbHOW KOBKO-
CTblO —MOXHO packaTtaTtb 1McT B 0,00025 MmMm.

Mannagui

Mannaguin He 4acToO CTAaHOBUTCS OCHOBOW AN HOBE/IMPHOrO U3LeNna —
3TOT AParoueHHbIN MeTann CAYXUT KaK KOMMOHEHT pas/InyHbIX HOBENnp-
HbIX CM/1aBoB. YacTo ero Ucnonb3yoT Npy NoslyvyeHnn 6en0ro 30/10Ta Uan
B Ka4yecTBe OCHOBbI NannagneBoro cria.a.

Hdaxe 1—2 % nannagua xeataet, YT06bI 30/10TO NpMobpeno cepebpucTo-
6enblii OTTEeHOK (HUKeneeas Ao6aBKa obGecneyMBaeT XXeNTOBaTbl LIBET,
a poanin naet nerkyw rony6msHy). benoe 30n01o 583 npobbl 06bIYHO CO-
aepxut 13 % nannagms.

MnaTtnHa

MnatnHa 6blna n3BecTHa ewe B XV B., KOrjga ncnaHckue 30/10TOUCKa-
Tenn obHapy>Xunu npun fobbive 30no0ta B Konyméumm yactmubl Kakoro-to
cepoBatoro metanna. Tonbko B XVIII B. cTanu npeAnpuHUMaTbCA NOMNbITKU
60/1ee rny6boKoro N3yyYeHus aToro AparoueHHoro Merasnna.
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MnaTuHOBLIE HOBENNPHbIE U3eNns Yalle Bcero nmetoT 950 npoby. B Ka-
4yecTBe NPUMECU MOXET ObITb MCMNONb30BaH MPUANIA, NOBbIWAK LW NI NPOY-
HOCTb MAaTWHbI, WX Xe nannaguii, MeHAKLWWA OTTEHOK MNNAAaTUHOBOIO
cnnaesa. Pexe BcTpeyvaetcsd 900 1 850 npoba.

Cnnasbl

B t0BeNMpPHbIX U3AeNnsax AparoueHHble MeTan/bl NPUMEHSAOTCA B BuUae
cnnaBoB. MeTannbl, KOTOpble 406aBNAKOTCS B CNaB C AparoLueHHbIMKU Me-
Tannamy ans npuaaHnus um 60/Mblueil TBEPAOCTU U CHMXKEHUSA LIEHbI, Ha-
3bIBAKOT UraTypPoul.

B cnnaBbl 06bIYHO A06ABNAIOT:

* CcepebpoM —wmeap;
* C30/10TOM —Mefb, cepebpo, NnaTnHy, nannagui;
e C nannagmem —cepebpo, 3010T0.

Mpw coefnHeHK 30M10Ta C NNATUHON UK Nannaguem nonyyaercs obec-
LIBEYEHHbI cNnaB, Ha3blBaeMblii «GenbIM 3010TOM». [prumech cepebpa ocna-
ONAEeT XKENTbIN UBET 30/10Ta, NpuaBas eMy 3e/1eHOBaThbll OTTEHOK. [JobaBne-
HWe K cepebpy Meaun NpuaaeT crjaBy KpacHOBaTbI OTTEHOK (puc. 99).

Puc. 99. benoe 30n0T10

MNpoba

MpoueHTHOe cofep>kaHue 30/10Ta B CMNaBe HasblBaeTcA npoboi. B Poc-
cuiickoin ®epepaunun n page Lpyrmx ctpaH npoba onpeaensercs Tpex3Hau-
HbIM Yncnom (MeTpmuyeckasd cuctema). Hanpumep, B 30/10TOM nsgenmn 375
npo6e Bcero 37,5 % 30010Ta, a B caMoil pacnpocTpaHeHHO 585 npobe nme-
etca 58,5 % 30no0Ta. CyulecTByeT Takxe 750 npoba n 958 npoba, rae 95,8 %
30/10Ta, HO TaKune cnnaBbl — pPeaKoCTb.

B CLUA v B HEKOTOPbIX eBPOMENCKUX CTpaHax AN OLEeHKMW 30/10Ta Npu-
HATa KapaTHas cuctema.
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Ecnn B MeTpmnyecKon cucteme 3a ocHoBy npuHaTa 1000, ToO B KapaTHOM
CUCTEME YMCTOMY 30/10TY COOTBETCTBYIOT 24 KapaTta. Otcropa: 18 kapat —
750 npoba, 14 kapat —585 npoba n T. 4.

TakXXe Ha MHOCTPaHHbIX GUPKaxX YacTo BCTPeYarTCA Takme Haanucu:

» fine gold —uuncToe 3010T70;

» sold gold —cnnas;

» gold filled —HaknagHoe 3010TO;
e gold plate —30n0T0e NoOKpbITUE.

[Mpy TaMOXEHHOM KOHTPOJIe peLlakTCca 3a4aum:

* OTHEeCeHUd 06beKTa KOHTPOSIA K 30/10TYy, Cepebpy uav metannam nna-
TUHOBOW rpynnbl;
e OnpefesieHNs ero NPOLEeHTHOr0 COAepXKaHus, T. e. NPoobLI.

KneliMeHue AparoueHHbIX MeTann0B

[CocyaapcTBEHHOE NPOOMPHOE KNEMMO — 3HaK YCTaHOBNEHUSA eANHOI0 06-
pasua, yA0CTOBEPAOLNIA colepXKaHNe ApParoLeHHOro MeTanna B usgennu.

KneiimeHne — npo6MpPHO-TEXHONOIMYecKas onepauus HaHeCeHus oT-
TUCKa rocylapCTBEHHOro NPOGUMPHOro Kferma Ha HBENUPHbIE N Apyrue
ObITOBble U34eNns, CofepXXaHne aparoLeHHbIX MeTan 0B B KOTOPbIX Npej-
BapUTE/IbHO MPOBEPEHO MO YTBEPXAEHHbIM METOAMKaM.

Knelimo nepBoHavanbHO 03Ha4vano TO/bKO Mpoby. B ganbHeiwem no-
ABNAKOTCA KNelma, yKasblBarollMe Ha MecTo NPoun3BO/CTBa, AaTy U3roTos-
NneHnd npeameTta, MMeHa nNpobupepa n macTepa.

KOBenupHble yKpalleHNa 13 aparoueHHbIX MeTannos, NpeabsABasdeMble
B MHCNEKLUMIO NPOOGMPHOro Haj3opa ANS KNelMeHusa, 4O/MKHbl UMeTb OT-
TUCK 3HaKa MMeHHVKa NpeanpuaTus.

OTTUCK npeacTaBnseT CO60M 3aKNHOUYEHHOE B paMKy COYeTaHue Lugp
N 6YKB COKpal,eHHOro HasBaHWsA MpeanpuATUA U roga BbiNycka uU3genus
(pnc. 100).

Mpo6upHOe KNeiMo CTaBUTCA crpaBa OT UMEHHUKa.

MocTaHoBNeHneM lMpaBuTenscTBa PO «O nopsagke onpoboBaHMA U Keid-
MEHUA U3AEeNNIA U3 AparoueHHbIX MeTannoB» [ANS HBENUPHbIX U APYrunx
ObITOBbIX M3AENNIA N3 AparoLUeHHbIX METasnn0B YCTaHOB/EHbI CnefytoLine
npoobl:

e ana nnatnHbl — 850, 900 n 950;

e nanda 3onota — 375, 500, 585, 750, 958, 999;

* anda cepebpa — 800, 830, 875, 925, 960 n 999;
e anda nannagna — 500 n 850.
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585 583 875
Yy

Puc. 100. O6pasubl COBPEMEHHbIX KNeim

B TaMOX€eHHbIX LeNsixX 0YeHb BaXXHO OMNPeennTb AparoLeHHbIin MeTann,
NpeAcTaBNeHHbIN K 0(hopMIeHUIO, UK cocTaB cnnaea. OT 3TOro 3aBUCUT
TaMOXeHHasi MOoLW/INHA, paspellnTenbHble A0KYMeHTbl 1 T. N. Onpeaene-
HWe [paroLeHHOro mMeTansia Uan cocTaBa ChaBa sABNAeTCA ANArHOCTUKON
ApParoLeHHbIX METaNOB.

10.2. METOA4bl JNATHOCTUKW
APATOUEHHbBIX METAJ1JIOB 1 CIJ1IABOB

MeToabl ANArHOCTUKWN AparoLeHHbIX MeTasoB OCHOBaHbl Ha UX CBOIi-
CTBax.

10.2.1. CBoicTBa AparoleHHbIX MeTas/ioB

B KayecTBe OCHOBHbIX NapameTpoB, XapaKTepusyrLwmnx AparoueHHble
MeTa/bl, pacCMaTpPUBaloT:
e TemnepaTtypy nnaBneHUs;
* TMJIOTHOCTb;
* TBEpPLOCTb;
e OTpaXxarwLLyto CNoCOOHOCTb (KO3 (PULNEHT OTPAXKEHUS);
* TemnepaTyponpoBOAHOCT;
* 3/IeKTPOMNPOBOAHOCTb.
MN0THOCTbL — BE/IMYMHA, paBHaA Macce eauMHULbI 06bemMa BelllecTBa p =
m/V, rae m —macca u V—o6beM. M3mepseTtcs B r/cm3
TBepaoCTb — CMNOCOOGHOCTbL COMPOTUBNAATLCSA BHELIHEMY MEXaHNYECKOMY
BO34encTBMI0. CyLLEeCcTBYIOT pasHble NOAX0Abl U CMOCOOLI ee onpegeneHus.
O/MH 13 NPoCTeNWINX — N0 WKane, npeanoXeHHo B 1822 1. ®. Moocom.
MeToA OCHOBAH Ha CpaBHEHUU pa3/INYHbIX MaTepuanos 4pyr C 4PYroM, Ka-
KO MOXeT Lapanatb, a Ha KAKOM —O0CTaeTca LapanuHa.
Bonee TouHbIe CNOCO6LI OCHOBAHbI HA BAAB/MBaHUM B 0OBbEKT a/IMa3HOro
KOHyCa, MeTaN/IMYecKoro wapuka uan anmasHon nupamumaku. TBepaocTb
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npu 3TOM onpejenseTcs No OTHOLWEHUIO BENMYNHbI AaBIeHUs K niowain
NoJsly4aemoro oTneyarka.

TemnepaTyponpoBOAHOCTL — KO3 PULMEHT TemnepaTyponpoBOAHO-
CTW, (hM3NYECKUIA NapameTp BeLLeCcTBa, XapaKTepuU3yLWNin CKOPOCTb M3-
MEHEHWS ero TemnepaTypbl B HECTALMOHAPHbLIX TEMNM0BbIX NpoLeccax; Mepa
TENJONHEPLMOHHbIX CBOMNCTB BellecTBa. TemnepaTyponpoBOAHOCTb MPO-
nopymoHanbHa KO3(hpuUUMeHTy TenaonpoBogHOCTM M obpaTHO nponop-
LWOHa/IbHa ero yAenbHOW TeN0eMKOCTU U NIOTHOCTH.

TennonpoBoAHOCTb — OA4MH U3 BUAOB MepeHoca TennoTbl (3Heprum Te-
NA0BOro ABMXEHNA MUKPOYACTNL,) OT 60/1ee HarpeTbiX YacTel Tena K MeHee
HarpeTbiM, NPUBOAALLNI K BbIpaBHUBAHWUIO TEMMEPATYPbI.

KoathhmumeHT OTparkKeHuss — XapakKTepusyeT oTpaxatollyt cnocob-
HOCTb 06beKTa. YMCNEHHO paBeH OTHOLLIEHWNIO 3HEPTUU OTPaXKEHHOro CBe-
TOBOrO MOTOKA K 3Heprum nagaroLwero CBeToBoro noToka.

ANeKTPONPOBOAHOCTb — XapaKTepusyeT 3aBUCUMOCTb 3/IEKTPUYECKOTO
TOKa OT NPUJIOXKEHHOTO K 06pasLy MeTanna 3/IeKTPUYECKOro HanpsXKeHuns.

OCHOBHble (h13MYeCKMe CBONCTBA AparoLeHHbIX MeTanl0B npeacTasie-
Hbl B Ta6n.20.

30M10TO0 — MeTanN XEeNToro LpeTa; TOHKONMCTOBOE (CycanbHOE) 30/10TO
MMeeT Ha NPOCBET 3e/1IeHOBaTbI OTTEHOK. XMMWUYECKM YCTOWYMBO Ha BO3-
AyXxe, B BOLEe M KUCNOTaX, 3a UCK/IOYEHNEM LapCKOi BOAKKN (B nocneaHei
30/10TO pacTBopsieTcs ¢ o6pa3oBaHUEM 30/10TOX/IOPUCTOBOAOPOLHOM KUC-
notbl). OHO B3aMMOAENCTBYET TakKXe U CO CBOOOAHLIMW MOHaMU X/0pa,
LMaHUAOM Kanusa u HaTpusa, 6poMoM.

AIMeeT BbICOKYIO OTpaxkaTe/lbHyt CNOCOBHOCTb M XOPOLLO MONUPYeTCS;
o6n1afaeT BbICOKOMW NNACTUYHOCTbLIO U NMPOKaTbIBAETCH B /IMCThI TO/ILLNHOW
Ao 0,0001 mm. Tenno- 1 371eKTPONPOBOAHOCTbL 30/10Ta HUXE, YeM Yy Meaun.
N3-3a HEBLICOKOM TBEPAOCTM U MPOYHOCTM 30/10TO UCMNONb3YETCHA B HOBe-
NIVMPHOM fiefie B BU/E CMJ1aBOB C APYTrMM MeTalaMn U B O4EHb PeAKUX CNy-
Yyasix —B YNCTOM BMAE.

KonnyecTBeHHbI COCTaB METa/I/I0B B CM/laBax C 30/10TOM OTpaXKaeTcsi Ha
ero uere.

Cepebpo — meTann 6enoro uBeTa, MPakKTUYEeCKM He B3aMMOAEUCTBYET
C KNCNOPOAOM BO3AyXa Npuv KOMHATHOW TemnepaType, O4HAKO M3-3a Ha-
NMYNA B BO3LYXe CEPOBOAOPOLA CO BPEMEHEM MOKPbIBaeTCA TEMHbIM Ha-
neTom cynbupaa cepebpa. YCTONUMBO B BOAE, HE PACTBOPSAETCA B a30THOM
N ropsiyert KOHLUEHTPUPOBAHHOMN cepHON kucnoTtax. C Lapckon BoAKOM 06-
pasyeT HepacTBOPUMbIN xnopug cepebpa. Kak 1 301070, OHO B3auUMOfEN-
CTBYET C Le/I0OYHbIMW pacTBOpPaMu LMaHMA0B. XO0POLOo NoAnMpyeTcs, UMeeT
BbICOKYIO OTpaXkaTe/lbHyt0 CNOCOBHOCTb, 06/s1ajaeT XOpoLein KOBKOCTbIO



Ta6nunua 20. OCHOBHble (hM3MYECKUE CBONCTBA ApParoueHHbLIX MeTannos

MNoTHOCTB, KospuumeHT 0T- TaepaocTe
Temnepatypa Temnepatyponpo-
MeTann, BpeMs OTKpbITUA rlem3 paxeHus, %
nnaesneHuns,°C BOAHOCTb 104em/e MWKPOTBEPAOCTb,
(npun 20 °C) (mpun X = 500 HM) no Moccy
Kr/mMm2
Cepebpo Ag, 0 H. 3. 960,5 10,5 96,2 1,74 2,7 1046
3010710 Au, 0 H. 3. 1063 19,32 44,6 1,28 2,5 300-500
MnatnHa Pt, 1759 r. 1773,5 21,45 65,5 0,25 4.3 2000-4000
Mannaguin Pd, 1803 . 1555 12,02 - 0,25 4.8 2000-4000
Poguii Rh, 1803 . 1966 12,41 73,1 0,50 6,0 8000-9000
PyTeHunii Ru, 1844 . 2427 12,45 69,3 0,40 6,5 9000-1000
Ocmuin Os, 1804 . 2967 22,48 62,2 0,30 7,0 -
WNpuguia 1Ir, 1804 r. 2454 22,65 69,4 0,50 6,5 9000

“"XI9HHeNoJedl  vmmemdvLHaM 1 Bivol edldmedd  aVpiodhHXeL U Id00Lg)

(o]¢]
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M camOi BbICOKOW MO CPaBHEHMIO CO BCEMU MeTaslaMy Tenso- v 31eKTPo-
NPOBOAHOCTbIO. UTO6bLI MOBLICUTL TBEPAOCTb M MPOYHOCTL cepebpa, ero
MCNOMb3YHOT B CNaBax C ApYyrMMun meTaniamu.

MnaTuHa — MeTann, UMeKL A 6eo-cepyto OKpacky, aHalornyHyto
OKpacke ctanu. MNMnaTuHa nNpakTUYeCcKM HepacTBOpMMa B BOAE, B KMUCNOTaX,
32 UCK/IIOYEHMEM rOopsivYein LapCKoW BOAKWM, NMPU B3aMMOLENCTBUN C KOTO-
poli o6pasyeTca NAaTUHOX/IOPMCTOBOAOPOAHAA KucnoTa. MiacTuyHa, Xopo-
Lo nonupyetcs, 06/1a4aeT BbICOKOW OTpaXkaTe/IbHOW CNOCOOHOCTLIO, UMeeT
HU3KYIO TEN/0- U 3NEKTPONPOBOAHOCTb, Masyto YAeNbHYIO TENN0EMKOCTb.

Mannagnii — meTann cepebpucTo-6en0ro uBeTa, NAACTUYHbIA U KOBKUN,
Nerko npokatbiBaeTcsa B POy M NPOTATMBAETCSA B TOHKYH NPOBOMOKY. Ha
BO34yXe Npu HOpManbHON TemnepaType nannagnin He oKUcnseTcs, yCTon-
4YMB BO BNIAXXHOW cpefe. Mpu HarpeBaHum Ao Temnepatypbl 860 °C okuncns-
eTcs, NPUYEM Npu yBeIMYeHUN TemnepaTypbl OKCUA pa3naraetca n Metain
cHoBa cBeT/eeT. Mo CBOMM CBOWCTBaM nannafgunini yctynaet BCeEM MeTaniam
NNaTUHOBOM rpynnbl. OH pacTBOPUM B a30THOM U Fropsyelt CEPHON KUCNOo-
Tax, a TakXKe B LLapCKOW BOJKe.

Poauii — rony6oBaTo-6enblil MeTan/i, HaNnOMWHAKWKUA antOMUHWUNA,
TBEPAbIA 1 XPYNKUiA. IMeeT BbICOKY OTpaXkaTe/lbHYH CMOCOO6HOCTb. Mpu
HarpeBaHuUnM npuobpeTtaeT NNACTUYHOCTb. XMMUYECKN CTOWKUIKA. B HoOp-
ManbHbIX YCMIOBUAX Ha BO3AYXE U B BOAE He okucnseTcs. Mpu HarpeBaHUn
MOKPbIBAeTCA YepHON OKCUMAHOW NNEHKOW, KOTopas McyesaeT npu Temne-
patype cBbilie 1200 °C. YCTOWUYMB K AEUCTBUIO KUCNOT (KPOME KOHLEH-
TPUPOBAHHON CEPHOM KMUCNOThI), LapCKOW BOAKW, Cepbl, X/0pa, ¢ropa.
MprMeHseTCs B OBE/IMPHOM fiefle KaK eKopaTMBHOE 3aliMTHOE NOKPbITUE
HOBE/IMPHbBIX U3AENNA.

10.2.2. MeToAbl OUEHKW CMN/1aBOB

CyLlecTBYeT J0CTaTOYHO MHOTO Pa3/IMYHbIX METOA0B OLEHKN KayecTBa
CMaBOB AparoLeHHbIX MeTasoB.

Or”eHKa No NPOBUPHOMY KaMHHO

B XVII B. Hanbosnee nonynspHbiMuU B Poccumn Oblnv METOAbI OLEHKU
Mo M3MEHEHUIO LBeTa MPW HakaMBaHWW WU C MOMOLLLIO CneyunanbHO-
ro NPo6bMpHOro KamHsa, KOTOPbIA genancs M3 NA0THOro, He nojaaroLerocs
[AEACTBUIO KUCNOT YepHOro cnaHua. Ha HeM crieynanbHbIMU NPOGUPHBIMK
UrnamMmm HaHOCU/IUChL LUTPUXKM, Ha KOTOpble BO3AEACTBOBA/IN peakTUBamm
N Habnwaanm 3a X U3MEHEHWEM NOA AeACTBMEM peakTUBOB. MocneaHuniA
MeTOoA A0 CUX MOP MCMONb3YEeTCA NPU 3KCNepTM3e BN1abopaTopHbIX YCIOBU-
fX, HO OH HeNnpuroAeH B onepaTUBHON paboTe.
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INeKTPOXUMUYECKNIA MET O] ANATHOCT KM

ANEeKTPOXMMUNYECKNIA METOA AMArHOCTUKN METaNI0B OCHOBAH Ha U3Me-
PEHUM 3INEKTPOAHOIro NOoTeHUMana, BO3HWKAKLWEro B pe3ynbTate XuMmmye-
CKOW peakuuun muccnesyemoro Metanna co CneumnanbHbIM 3/1eKTPOIMTOM U
B nocnefyroLemM CpaBHEHUM MOJSIYYEHHOrO 3/IeKTPUYECKOro noTteHumana
C BE/IMYMHOM NOTeHUMana N3BeCTHOro anekTpoda. TakuMm Crnoco6oM MOX-
HO onpenenaTb Npobbl 3010Ta, cepebpa U MeTan/0B NNaTUHOBOW TPYNMbI.
OfHaKo AO0CTOBEPHOCTb KOHTPONA HEBbICOKa. MeTo/ peann3oBaH B oTeYe-
CTBEHHbIX Npuobopax «Mpoba-M», «KapaTt», «enbTta-1» n ap.

HAYKLUMOHHbIA MeTOA

N3BECTHbI NPM6GOPbI, OCHOBAHHbIE HAa UCMO/b30BAHUN UHAYKLMOHHO-
ro metoga. B Takux npubopax gaTumKk npenctaBnseT cO60M KaTyLKY WUH-
OYKTUBHOCTW, MarHUTHOe None KOTOPOI MeHseTcs npu NpUBAnNXKeHUN K
MeTaninyeckomy npeameTy. XapakTep M3MeHEHUS MarHUTHOW MHAYKLWN
nons 3aBUCUT OT Buaa MeTanna. K npubopam, B OCHOBY PYHKLMOHNPOBA-
HWS KOTOPbIX NOMTOXEH 3TOT MeTOf, OTHOCATCS MeTannounckatenn. Cospe-
MeHHblE MeTan/onckKaTen MOryT pa3nmyatb HEKOTOPbIE BUAbI METas/OB,
HO X ANArHOCTUYECKas TOYHOCTb HEBENMKA.

MeTo/ peHTreHothlyopecLeH THOro aHanuaa

APPEKTUBHBIM U ONEpPaTUBHLIM METOAOM AUATHOCTUKMW AParoueHHbIX
METasiIoB U CMNaBOB SIBNSETCA METOL PEHTreHOMNYOPECLEHTHOrO aHannsa.
OnpepgeneHne cocTasa uccefyemoro obpasla 0OCHOBaHO Ha permcrpaummu
XapaKTepUCTUYECKOro PeHTreHOBCKOro U3y4YeHnss HeM3BEeCTHOrO cnnasa.

MpuHUMN 4eNCTBUS PeHTreHOMYOpPeCLLeHTHOr0 aHanmn3a CoCTOMT B TOM,
YTO M3/lyYeHne pagmMoakKTUBHOIO UM PEHTIEHOBCKOr0 UCTOYHMKA NajaeT Ha
aHannanpyemblin obpasel, U BO30YX/JaeT aTOMbl BELLECTB, U3 KOTOPbIX OH CO-
cTouT. BO30Y)XXAEHHbIE aTOMbl M31y4aloT PyopecLeHTHOe PEHTreHOBCKOe
n3nyyeHme. CnekTpasbHbI COCTaB PEHTrEeHOBCKOr0 U3/ly4YeHusa onpegens-
eTcsa npy NoMoLLM NoNynpoBOAHMKOBOIO eTeKTOPa, B KOTOPOM BO3HUKAKOT
MMNYbCbl TOKA, NPOMOPUMOHAsbHbIe 3HEPTUKN (U, CliefoBaTefibHO, YacTo-
Te) MOr/IOWEeHHOro PeHTreHOBCKOro KeaHTa. 1o aHepreTuyeckomy (Mnwu
4YaCTOTHOMY) CMEKTPaM M3NYyUYeHNs MOXHO CYAUTb O COCTaBe UCCnelyeMoro
obpasua.

Ha BOOpYy>XeHUM TaMOXeHHbIX opraHoB Pocuiickoin degepaummn cerog-
HA HaxogsaTca npuoopbl Tuna «MPUM-1 PM», «[Mpusma» n «MarHuii»,
«MeT3OKcnepT», peannsytoLime Tako MeToS.

TWUNUYHBLIA cOCTaB 30/10TbIX CMNaBOB Pa3HOro LBeTa B MMMOPTHbIX W3-
Aenunax oTpaxeH B Tabn. 21.
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Tabnuuya 21 TMNUYHBLIA cOCTaB 30M10ThbIX
CNnnaBoB pas3HOro uBeTa B MMMNOPTHbLIX M3AENUAX

CopepxaHue, %

LiseT Mpoba,
Kapar A Ag Cn Zn Ni
XenTbii 10 41,67 11,70 40,80 5,80 -
14 58,33 5,00 30,00 6,67 -
18 75,00 15,00 10,00 - -
Benblit 10 41,67 ~ 32,82 8,40 17,08
14 58,33 - 22,10 8,77 10,80
18 75,00 - 7,00 4,00 14,00
3eneHbli 14 58,33 32,50 8,97 0,20 -
KpacHblit 14 58,33 — 41,76 — —

10.3. TEXHNHECKWE CPEACTBA
MOEHTUND®UNKAUNN APAT OLEHHDBIX
METAJ1/10B

10.3.1. AdeTekTop «lpoba-M»

MpuHUMN paboTel aetekTopa «Mpoba-M» (puc. 101) — 3NeKTPOXUMMN-
YEeCKUI. [LeTEKTOP COCTOUT M3 YeTblpeX KOHCTPYKTUBHbBIX Y3/10B: U3MEPU-
TeNbHOro 6/10Ka, AaTtynKa, BHEWHEro 6/10Ka NUTaHUsA, NPeAMeTHOro CTo-
NnunKa.

Oucnnen
KHonka Bknoye- ANs BbIBOAA
HVA NUTaHuA pe3ynbTaTos
XpanoBuk
Kopnyc P
patuvka Manka
MopweHb
MNpoBoga Kancyna
K U3MepuTesb- C 3/1EKTPOSINTOM
HOMY 6/10Ky MnaTuHOBLIN 3/1EKTPOA
(NnpoTnBO3aNEKTPOL)
Kannsa anektponuta
UASM

Viccnepyemblii

AnekTpopHas Obpasew,
cuctema

OO6BEKT KOHTPO/IA

Puc. 101. fetekTop «lMpoba-M»:
a— cxema U3MepuTenbHOro gartuunka; 6 — npubop B npouecce n3mMepeHus
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Ha rpaHunuax gas «06beKT —31eKTPONT —NNaTUHOBbIW 31EKTPOA AaT-
YMKa» NPOUCXOLAT 3NEKTPOXUMUYECKME NMPOLECChl U MEXAY NIaTUHOBbLIM
3/1eKTPOAOM W UCCNeAyeMbiM METa/IoM MOSBAAETCA 3N1EKTPUYECKUIA MO-
TeHuman (Hanps>XXeHune), KOTOPbIA 3aBUCUT OT TUNa AparoLeHHOro MmeTanna
N ero NpoLEeHTHOrO cofiepXaHunsa B uccnegyeMom crnase.

B nsmeputenbHOM 6/10Ke NPONCXOLUT CPABHEHMNE 3M1EKTPOAHOIO MOTEH-
Lnana HeN3BECTHOrO cnjasa M 3/1eEKTPOAHOr0 MoTeHumana nnatuHel. Mo-
NYYEeHHOe 3HayeHne pa3HOCTU MOTeHLManoB TOYHO XapaKTepusyeT COCTaB
cnnaea. Cnnaes MOXeT ObITb ONpefesieH nNo Tabaunue NI NHLULMPOBATLCA
Ha gucnnee npuoéopa.

10.3.2. [leTekTOop «KapaT»

[aTunK gna onpepeneHnsa cogepxaHua aparoueHHoro metanna B fe-
TekTOpe «Kapat» (puc. 102) aHanornyeH no KOHCTPYKUUU UCNONb3YEMO-
My B npubope «lpoba-M».

KHOMNKa BK/TIOYEHUSA NMUTaHUA Bnok nutaHusa

B oTtnnumne ot npubopa «Mpoba-M», B netektope «KapaT» Ha MHANKATOP
BbIBOAWUTCA HE MPOCTO LMPPOBOM KOA, & HEMNOCPEACTBEHHO HOMEpP MpPoobI.
Mpnbop, KpoMe BU3YyanbHON UHAMKALMN, CHAOXEH 3BYKOBOWN MHANKALMENR.

10.3.3. Mpunbopbl ANA NAeHTUPUKALNN MOHET,
AparoueHHbIX MeTas1/10B 1 CN1aBoB

HacTtonbHble npubopsbl cepun JeMoH No3BOAAKOT NPON3BOLUTL Hepas-
pyLlaloLmii 3KCNPecc-KOHTPOb HOBEIMPHBIX U APYTUX MeTanmyecKux
N3eNnin TakxXe no 3NeKTPOXMMMUYECKOMY NOTeHLMany noBepxHOCTN MaTe-
punana (puc. 103).
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Puc. 103. Mpubop cepumn eMoH

Mpu6opbl cepun AeMOH NO3BONAKT UAEHTUPUULMPOBATL Npoby (and
3010TbIX n3gennin —ot 333 go 999-i, nnm ot 8 Kapat 40 24) Ha I0Ka/IbHOM
y4yacTKe Nnowafblo HECKOIbKO KBaApaTHbIX MUMIUMETPOB, BbIABNATb He-
OLHOPOLHOCTbL Cnnaea Npu N3MePEeHUN B HECKOIbKNX TOYKaX.

Mo 3Ha4yeHUAM NOTeHLWanoB, BbIBOAMMbIX Ha AWCMEN, C NOMOLLbLO
CnpaBoOYHMKA UIN KOMMbIOTEPHOI NPOrpaMMbl MOXXHO YCTaHOBUTb, KaKoM
cnnae TecTUpyeTcs, a ANd 30/10Ta, cepebpa, NAaTuHbl — UAEHTUHULUPO-
BaTb CMJjiaB 4aHHOW Npoobbl.

NeMoH-HO — cneynann3npoBaHHbIi Npubop 419 NAEHTUPUKALUN NPO-
Obl fparoueHHbIX MeTanioB. OH MCNONb3yeTCcA A8 LeMOHCTpauun Kade-
CTBa OBE/IMPHBIX U3AeNNIA, NAEHTUPUKaLUM MOHET, C/IMTKOB, AN18 ObICTPO-
ro o6Hapy>XeHuns noaaenok

AeMoH-KO 3anporpammMmunpoBaH A5 NPOBEPKU CNNaBoB 30/10Ta N cepe-
6pa, HO MOXET 6bITb MepenporpaMmmMpoBaH Nnog 60 MeTana uan cnnas.
Bbinyckaetca mogudukaumna npubopa c nokasaHMUAMU B Kapartax.

10.3.4. fleTtekTop 30/10Ta «Gold Detector»

«Gold Detector» — nopTaTMBHbLIN 3NEKTPOHHbIA npubop (puc. 104),
npefHa3HaYeHHbIN A5 HepaspyLlaloLwen aKcnpecc-naeHTUONKaLUn Hau-
6onee NpUMeEHAEMbIX FOBEIMPHBIX CN1aBOB 30/10Ta.

Puc. 104. fetekTop 300Ta «Gold Detector»

Pe3ynbTaT TECTMPOBaHMA 0bpasua —nHaMKaums o6nacty npobol 30/10Ta
Ha AUCKPETHOWN CBETOAMOAHON LLKane.
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Mpun6op NO3BONAET YCTAHOBUTbL Ha/IMuMe NOKPbLITUA U OLeHUTb ero Ton-
LWMHY. BblcoKas nokanbHOCTb M3mMepeHus (1 Mm) No3BoNAeT NAEHTUGULN-
poBaTb MU3AEeNNA CNOXHOW KOH(Urypauun, nccnefosaTb HEOAHOPOLAHOCTH
crnasa, HanpuMmep 3BEHO LLeNOYKK UM MecTo cnas.

TOYHOCTL/BOCNPOM3BOAMMOCTb TECTUPOBAHUA (B OAHOW N TOW XKe TOY-
Ke) — 98,5 %. [locToBepHOCTb nageHTUMPukKaumm 0,95. Bpems Bbixoga Ha
pexXxum n3mepeHusa nocne BkaoYveHnsa 0,5 c. NMpoaoMKUTENBHOCTL O4HOIO
n3mepeHna 5c. Bpems yaepxaHua nHaMKaunuy n3MepeHus Ha gucnnee ao
1,5 MuH.

10.3.5. Cnctema HepaspyLlarLlero
KOHTPO/1IA CNNTKOB 30/10Ta

CucTema HepaspyLuarLwero KOHTpona cNMTKoB 30/10T1a (puc. 105) —aTto
KOMM/IeKC NpnbopoB N MeTOA0B, OCHOBaHHbIX Ha Pa3/InyHbIX (hU3NYECKNX
N PUNKO-XUMNYECKUX MPUHLMNAX.

Puc. 105. CucTeMa HepaspylualoL,ero KOHTPOs C/IMTKOB 30/10Ta

KOHTpPO/Ib CINTKOB NPOBOANTCS B HECKOJ/IbKO 3Tarnos:

1 Bu3syanbHblAi OCMOTP C NOMOLLLIO CNEeLManbHOM Nynbl ¢ NOACBETKOWN,
3aMep CNMUTKa C MOMOLbIO LWITAHTEHUMPKYIS N MUKPOMETPa U pacyeT ero
YC/IOBHOW MJIOTHOCTM NO3BOMIAKOT 0TOpakoBaThb rpybbie NogaenKu.

2. DNNIeKTPOXNMUYECKOE nUccnefoBaHne ¢ NnoMoLbio geTekTopa deMoH
NMO3BOJISAET BbISABUTb C/IMTKM C BO3MOXHbIMW OTK/IOHEHUAMM COCTaBa cnJa-
Ba C/IMTKA OT MacrnopTHOro 3Ha4YeHus.

3. Y bTpa3ByKOBOWN KOHTPO/b MPOBOAMUTCA AN 0OHApPYXXeHMA NoaAeNoK,
B KOTOPbIX C/10M 30/10Ta NHOOGON TONWMHBLI NOKPbIBAET BHYTPEHHUIR CNoW
nboro agpyroro metanna.
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Takoil NO3TanHblAi KOHTPOJSIb NO3BOMISAET TOYHO MAEHTUDOULMPOBATH
C/INTKN U YBEPEHHO BbIABNATHL flaXKe caMble KayeCTBeHHble noasenku. Cne-
LUnanbHasd MeToAMKa NO3BOMAET 0600WMNTb pe3ynbTarbl TeCTUPOBaHUA. Ha
OCHOBe MeToAMKM paspaboTaHa KOMMbIOTEPHAA nNporpaMma, nomoratouias
NMPUHATL 060CHOBAHHOE peLleHne 0 NOAUHHOCTY CnUTKa. CUCTeMa MOXET
ObITb alaNTUPOBaHa K KOHTPOJTKO CIUTKOB /II00bIX AparoLeHHbIX MeTanloB.

CocTaB cMCTEMbI, INEKTPOXNUMUYECKNIA feTeKTop leMOH; ynbTpa3ByKo-
BoW getektop US-56 Gold; nyna 10x ¢ aBBTOHOMHbIM NMUTaHUEM; LUTaHIeH-
UMpKynb, MukpomeTp MK-25, mukpometp MK-50 (Bce —C 3N1€KTPOHHbIM
N3MepPUTeNbHbIM BG/I0KOM); CMeHHble 6annoHbl C 3/IEKTPO/IMTOM, Creuun-
aNbHasA KOHTaKTHAA XXUAKOCTb; MPUHAANEXHOCTH.

10.3.6. PeHTreHog1yopecueHTHble Npubopbl

MepBble MOANPUKALNN PEHTIeHO(TIyopecUueHTHOro npuéopa «MPUM»
B KayeCcTBe WCTOYHMKA W3NYYEHUA COAEp>Kann ecTeCTBEHHbIN cnabopa-
ANOaKTUBHbIA UCTOYHUK. cnonb30BanCb pagnomn3oToNHbIe NCTOYHUKK
amepuunin-241, nnyToHunii-238, xeneso-55.

«MPUM-1PM>»

«MPNM-1PM» cTan noctynatb Ha BOOPY>XeHWe B TAMOXEHHbIe OpraHbl
¢ 2003 roga. Ero ocHoBHOe OT/IMUME —3aMeHa eCTeCTBEHHOIO0 UCTOYHUKA
PagnN0aKTUBHOIO W3/ly4eHUA Ha WCKYCCTBEHHblIA HAa OCHOBE PEHTreHOB-
CKOW TpyO6KMN.

«[MPNM-1PM>» KOHCTPYKTUBHO COCTOUT W3 AaTyuKa, CNeKTPOMETPa,
3apsiAHOro ycTporcTBa U 6/10Ka akKyMynsTopos.

OCHOBHbIMW y3/MaMWN JaTyMKa SBAAKOTCA ManorabapuTHbIA PEHTreHoB-
CKUi n3nyyatens — (MoH06M10K «Mopaynb-50»), y3en AeTEKTUPOBaHMUA
C KPEMHMEBbIM [ETEeKTOPOM (1yOPEeCLEHTHOro PEHTreHOBCKOro M3nyuye-
HUA, U3MEepPUTeNbHaa KaMepa.

Mpn6op MOXET AnMarHoCTUpOBaTh BelecTsa B pagy oT Kanbumna (Ca) go
ypaHa (ecnu ux cofep>xaHue B uccregyemom obbekte He meHee 3 %). Bpe-
MS MU3MepPeHMA 3aBMCUT OT coCTaBa Cnjasa Wiv aHan3npyemon nnowagu
N MOXeT ObITb B Npefenax ot 10 40 600 ¢c. MOWHOCTb 3KBMBANEHTHOM 403bl
061y4YeHNsA Ha MOBEPXHOCTK AaTumKa He 6onee 100 MK3B/4, Ha pacCTOSAHUMN
1meTp —He 6onee 3 MK3B/Y.

OnpefieneHne cofep>KaHus CrnnasoB
c ucnosnb3osaHuem geTekTopa «lMPUM-1PM»

Mpuéop «MPUM-1PM» (puc. 106) no3BonsetT NAeHTU(OULMPOBATL Ma-
Tepuanbl NyTem ONpeaeneHns BXOAAWMX B HUX METaN/0B U NPOM3BOAUTD
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OLEHKY KOMIMYECTBEHHOTO COfepXaHna OTAe/IbHbIX 3N1eMEHTOB. MpuHUMN
paboTbl Npubopa 3akn4aeTcd B M3MepeHUN (MAEHTUMPUKALUM U OLEH-
Ke KOHLEeHTpauuin) HemsBeCTHbIX 06pa3LoB (h/1lyOpecUeHTHbIM MEeTOO0M,
B OCHOBE KOTOPOTrO /IEXXMT 3aBUCMMOCTb MIOTHOCTMN NOTOKA XapaKTePUCTU-
4eCKOro peHTreHOBCKOr0 U3Ny4YeHMs 3/IEMEHTOB OT UX KOHLUEHTpaLmnu.

Mopaynb-50

CnekTporpamma

KHonka BK/H0UYEeHMUA
nutaHua Moaynb-50

O6pasubl uccnegyembix
marepuanos

Puc. 106. O6wwmin Bug npuoopa «MPUM-1 PM»

XapaKTepnUCTUYECKOE M3/TyYeHMe aHaIM3npyemblX 3/1EMEHTOB BO30YX-
[aeTCA PEHTTEHOBCKMM MOHU3UPYIOLLMM U3/Ty4YeHMEM PEHTIeHOBCKOro an-
napata «Mogynb-50» (Hanps>keHnem Ha aHoge 40 38 KB) v pernctpumpyert-
ca KpemHuneBbiM PIN-geTekTopom (puc. 107). MOWHOCTb 3KBUBANIEHTHOW
[,03bl M3/1Ty4EeHMA HA NOBEPXHOCTM faTyMKa U Ha pacCTOAHMN 1M OT Hero He
npesbiwatoT 100 MK3B/4 N 3MK3B/4Y, COOTBETCTBEHHO.

KBaHTbl XapaKTepucTMYeCcKOro U3nyyeHuUs pasnnyHbIX 3/IeMEHTOB Bbl-
3bIBAlOT B AETEKTOPE MMMY/bCbl TOKA C aMNAUTYA0, NPONOpPLUMOHaNbHOWN
NX JHEPrnun. YCW/EHHble npeaycunutenem 610Ka AETEKTUPOBAHUA WUM-
NynbCbl TOKa NOCTynatT B 6/10K 06paboTKM MU HAKOMNEHUS CMEeKTpoMme-
Tpuyeckoit nHhopmaumm (BOH), roe obpabatbiBatoTca, npeobpasytoTcs
B LM(POBYIO POPMY 1 Aanee HaKanInMBaTCA B 0nepaTMBHOM 3aMoOMMUHal0-
Lem ycTpoinctee 9BM 3a 3afilaHHOE BpeMms.

«MarHum-1»

AHannsatop «MarHuin-1» (puc. 108) c BO36YXXAeHNEM XapaKTepUcTmnye-
CKOF0 M3NYyYeHUs 3/1EMEHTOB MafiorabapmMTHbIM PEHTFEHOBCKMM M3nyYaTe-
nemM NpoBOAMT MHOTO3/IEMEHTHbI aHann3 MeTannoB, CNaaBoB, B TOM Yuc/e
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PeHTreHoBCKuin annapart
«Mopaynb-50»

Bnok ynpasneHus
nsnyyartenem

Bnok nHgukaummn nogayum
BbICOKOIO HanpsiXeHus

KHonka ynpaBneHus
3anyckom U3MepeHust

CoeANHNTENbHbI

Kopnyc, Pyuka Kabenb
Koxyx
V3meputensHasa
kamepa
MonynpoBOAHWNKOBbLIA 610K
ysen AeTeKTupoBaHuA
3NeKTpoMexaHN4ecKol
6/IOKMPOBKM BbICOKOTO Bnok dunbTpaumm
HanpsXeHus NepBUYHOIO PEHTreHOBCKOro
N3nyyveHuns
Avck xenesokan- BNOK KoiiMMaLu
MWUEBLIN C 3aMKOBbLIM BTOPUYHOIO XapaKTepuUCTUUECKOro
YCTPOWCTBOM n3nyyeHuns

Puc. 107. OaTumk npubopa «MPUM-1 PM»

Puc. 108. AHanusaTtop «MarHunin-1»
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alOMUHMEBBLIX U MarHMeBbIX, U U34eNINA Ha UX OCHOBE, a TaKXe UAEHTM-
GULMpyeT XMMUYECKNE 3N1EMEHTbLI OT MarH1Ma 40 amepulmna B BellecTsax,
Haxo4ALWMXCcAa B NOPOLWIKOOO6Pa3HOM W XUAKOM (HearpecCUBHbIE XUAKO-
CTW) COCTOAHMUMN,

AHanuszatop «MarHuii-1» BbiNyckaeTca B HOCUMOM BapuaHTe (BbIMOJ-
HEH B MblfeBfaro3awnULLeHHOM NCNOHEHMN), NPKY 3TOM aHanmnsartop «Mar-
HUR-1» nuTaeTca OT 6/10Ka aKKyMYNATOPHbIX 6atapeil NOCTOAHHOrO ToKa
12 B, BMOHTUPOBAHHOI0O B Npn60op, N KpOMe TOro MOXET yCTaHaB/MBaTbCA
CTayMoHapHO U NUTaTbLCA OT CEeTN NepemMeHHOro Toka Hanps>xeHnem 220 B
+ 15 % n yvactoton (50 £ 1) 'y,

«MarHui-1» onpenenset o4HOBPEMEHHO 0 24 anemeHTOB 0T Na (Z = 11)
[0 Pu (Z = 94). Anana3oH namepsembiX KOHLeHTpaumin ot 0,05 go 100 %.
OTHOCUTENbHAsA NOTPeLWHOCTb NPU KOHUEHTpaunum MeHee 2 % cocTtaBnseT
25 %, npy KOHUeHTpauun bonee 2 % —ymeHbLuaetca o 2 %.

10.4. APATOUEHHBIE KAMHW

MepeyeHb AparoleHHbIX KaMHeW, YCTaHOBNEHHbIN PegepanbHbIM 3a-
KOHOM «O [paroueHHbIX MeTannax u AparoueHHbIX KamHAX», BKIOYaeT
anmas, u3ympyg, pyouH, cangup, anekcaHgpuT, a TakxKe XeMuyr U sHTapb
(Bcero 7 HaumeHoBaHuin) (puc. B22). Kpatkast nH(opmaums o gparoueH-
HbIX KAMHAX CBefeHa B Tabn. 22.

Tabnuuya 22. AparoueHHble KaMHM

[paroueHHbIi
KaMeHb

OnucaHue

Anwvas BecuBeTHble KpUCTanbl NPeACTaBAAT CO60M YNCTbINA Yrnepos.
OKpalleHHble 1 HEMpPO3payHble anMasbl cogepXkaT NPUMeCcK BYOKNUCH
KpemHusa (Si02, okucu maruuna (MgO), okucu kanbumsa (Ca0), 3aku-
cu xenesa (FeO), okucu xenesa (Fe203), okncu antomuHma (A1 3,
okucu TutaHa (TiO,); B BUAe BK/IIOYEHWNIA BCTpeYatoTCs rpaduT v
Jpyrvie M1UHepansi.

KpucTtannunueckas cTpyktypa. FpaHeLeHTpMpoBaHHas pelueTka Ky6a;
KaX bl aTOM OKPY>EH YeTbIpbMS APYTMMU, PACMONOXEHHbIMU NO
TeTpasgpy.

Camblil KpYMHbIA U3 HaAEHHbIX anMa30B Nonyunn umsa «KynanHaH».
OH 6bin1 06Hapy>xeH B 1905 1. okosio T. MpeTtopumn B KOXHOW Adpuke.
Macca «KynnuHaHa» coctaBnana 3106 kapat (Mnm 621 r), u cToun oOH
9 M/IH PYHTOB CTEP/IMHIOB. AnMa3 6bln NojapeH aHrInNCKoMyY
Koponto dayapay VI. Mpu 06paboTke «KynnmHaH» Obl pacKonoT Ha
105 yacTeit; camas KpynHasi U3 HuX maccoi 516,5 kapata (nnm 103,3 )
nonyuymna HasBaHue «3Be3na AQpPUKM».
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[paroueHHbl
KameHb

Py6uH

Naympyn,

AnekcaHgput

Xemuyr

AHTapb
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OnuncaHne

Py6uH (nosgHenart. rubinus, OT nat. rubeus —KpacHbli1), pa3HOBUA-
HOCTb MUHepana KopyHga (Al,03), oTanyatoLLancs cogepxaHmem
npumecn noHos Cr3+ (0T coTbIX fonel ao 2 %). KBaHToBble nepe-
X0Abl MeXAy YPOBHAMK 3Heprun Cr3+, paclienneHHbIMKU BHYTPUKPU-
CTa/I/IMYECKNM NOJIEM, OMpPeLeNA0T KPacHY OKpacKy pybuHa (B oT-
nmyne oT 6eCcLBETHOrO KOPYH/AA); C nepexofaMun Mexay ap. YPOoBHAMYU
noHa Cr3+ cBsi3aHO nasepHoe M3nyyeHune pybrHa B KpacHO o61actu
CMeKTpa, a c nepexofammn mexzay CnMHOBbIMU NOLYPOBHAMN —fei-
CTBME pyObUHa KaK KBAaHTOBOIO YyCUNMTENS pagnoBOH (Masepa)

N3ympy[n —pa3HOBUAHOCTb MUHepana 6epwnna. 3efieHblii LBeT nU3y-
mMpygza o6yc/ioB/ieH HanMymMeM B HeM npumMecn xpoma Cr. TunnyHble
n3ympyabl cogepxart 0,14 % xpoma Cr, 0,12 % xenesa Fe n 0,05 %
BaHagusa V. Xumuueckas gopmyna: BeyM~ASiO”

KameHb 6bI/1 Ha3BaH B YecTb AnekcaHgpa Il, B uapcTBOBaHMe KOTO-
pOro v NPou3oLLes pacuBeT f06bluM anekcaHLpMTOB Ha Ypane. Mocne
3TOro J0Nroe BpemMsa Ypan ocTaBancs eAUHCTBEHHbIM MeCTOM L06bIuun
3TMX MUHEPANoB, ropasfo No3e 6b1M OTKPLITHI MECTOPOXKAEHNA B
bpasunun, Adpuke, MHgum, Magarackape n L pu-JlaHke.
AneKcaHApUT MOXET ObITb TPEX OTTEHKOB:

—Tr01y60BaT0-3€NeHblIN;

—3€eNeHbli;

—HAaCbILLEHHbIA 0NMMBKOBO-3€/EHbIN.

YUncTblli ypanbCKnii aneKcaHApUT C CUMbHLIM 3PHEKTOM U3MEHEHUS
OTTEHKA MOXeT cTouTb 20 ThiCAY [0NNAPOB 33 OAUH KapaTt. Ho Takue
KaMHW 60/bllas pefKoCTb, ropasfo Yvalle BCTPeyarTca MeHee Kaye-
CTBEHHbIe anekcaHApuUTbl CTOUMOCTbIO 1—2 ThIC. 40/1N1APOB 3a Kapar.

YKemuyr oTHOCUTCSA K AparoLeHHbIM KaMHSAIM OpraH1n4ecKoro npouc-
X0XAEHMNS, KOTOpble 06pa3yroTCA B paKOBMHAX MOJTIOCKOB. DTO Npo-
NCXOAWT BCNEeACTBME MONajaHnsa BHYTPb PaKOBMHbI KaKOro-To MHO-
POAHOrOo npegmeTa: NECYMHKMW, 0CKONKA PAKOBUHbLI U T. N. MOANOCK
HayMHaeT NOKpPbIBaTb MECUYMHKY CNOAMM MepnamyTpa. TOT NpoLecc
MOXET ANINTbCS FoJaMun U faxXe BeKaMu, B pesy/ibTaTe Yero B pakoBUHE
06pasyeTcs XXemuyXXmnHa.

Mopckoli xemuyr obpasyeTca B Montockax Pinctada, Kotopble 061-
TaloT B Mepcuackom 3anvee, B IHANINCKOM okeaHe, B KpacHOM Mope,
B KanngopHuiickom 3annse. BcTpeyaeTcs M NPeCHOBOAHbINA XeMuyr
B 3aBMCUMOCTM OT cofepXXaHns NepexofHbIX METaNN0B B CTPYKType
YKEMUYXKMHbI MOTYT ObITb Ppa3HOO6Pa3HbIX OTTEHKOB: Genble; Kpe-
MOBbIE; PO30Bble; roNyoble, PUONETOBLIE; YEPHbIE, CEPbIE; XENTbIE,
30710TUCTbIE, 3e/1eHbIE

3TOT 3010TUCTbIN I'Ip03paLIHbI[/lI KaM€EHb fla>Ke HE/b3A Ha3BaTb KAMHEM,
Mno CcyTn CBOEi 3T0 CMO/a, OKaMeHeBLLIas 3a MUMMNOHBI NET.
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BmecTe ¢ TeM pbIHOK AparoueHHbiX (Kpome anmMas3oB) W HOBEIMPHO-
NoAeNoYHbIX KamHel B Poccuun HacumTbiBaeT 60nee 1000 HaMMeEHOBaHWUA,
N3 KOTOPbIX 84 UMEKT COOCTBEHHbIE MECTOPOXAEHNA C pa3BejaHHbIMK 3a-
nacamu, a no 22 sugam KamHen B 90-e rr. XX B. OCyLLeCTBASNaCb A06bIYa,
B TOM YuC/ie aKBaMapuHa, Xafeuta, usympyaa, nasypurta, Heputa, Typma-
NNHa, XpU301nTa, XpoMmanoncuaa, 4apomTa n aHTaps.

3KcnepTHasa oueHKa 6puNIMaHToB

CTOMMOCTb AparoueHHOro KaMHA HeEBO3MOXKHO OLEHUTb NPOCTbIM B3Be-
LWMBaHMEM, OHa onpegenseTcs NyTeM 3KCNEPTHON OLEHKN.

JkcnepTHasA oueHka — npouesypa OUEeHKM KaMHA NyTEM CPaBHEHUSA ero
C APYTrMMK GpunnMaHTamu rno onpegeneHHbIM Kputepusam. COBOKYNHOCTb
TaKMX KPUTEpPUeB COCTaBNSET CUCTEMY IKCMEPTHOM OLeHKN. OBbIYHO 3KC-
nepTHasa OLEeHKa KaMHA OCYLLeCTBAAETCA Mo YeTblpeM napameTrpam (4 «C»):

MepBas «C» —carat weight (Bec B kapaTax). Bec 6punnnaHTa BblpaXkaeT-
ca B Kapatax (1 ct = 0,2 rpamma).

Btopasa «C» — color (uBeTt). CoBeplueHHO GecuBeTHble aMa3bl BCTpe-
4alTCA LOBO/IbHO PeAKO, U NPaKTUYECKN BCE KAMHU MMEKT OTTEHKU pas-
NINYHBIX LBETOB U MHTEHCUBHOCTEN.

Tpetba «C» — clarity (unctota). Ha aTom 3Tane BbIABNSAKTCA BCE BHY-
TPEHHMe HecoBepLleHCTBa (e eKTbl) KaMHS.

UeTBepTas «C» —cut (Ka4yecTBO OrpaHKm).

MpoBeCTM 3KCMEPTHYIO OLLEHKY NOMOratT TeXHUYECKNe CpefcTea Auna-
FHOCTUKMN.

10.5. TEXHNHECKWVE CPEACTBA
AVNATHOCTUMKWN OPATOUEHHDbIX
KAMHEW

10.5.1. Mpwubopbl Ans nccnegoBaHUs ONTUYECKUX
XapaKTepUCTUK AparoyeHHbIX KaMHen

N3yueHne ONTUUYECKNX XapaKTEPUCTUK KaMHelh — 06a3aTeNbHbI 3Tan
NX ANArHoCTUKK. [Na nccnefoBaHuns psaa onTUYECKMX MapaMeTpoB KaMm-
Heli UCMOMb3YHTCS OTHOCUTENIbHO MPOCTbie MO KOHCTPYKUUU U HEGOSb-
lMe no pasmepy npmoopbl. C MX MOMOLLbI MOXHO OLEHUTb MoKasaTenu
NPenoMIeHUs, NPO3PaYHOCTb, LIBET, ONTUYECKME XapaKTEPUCTUKN B MONS-
PW30BaHHOM CBeTe U ap.
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PedpakTtomeTp KRUSS ER6010 (puc. 109, a) npeactaBnset cobom npo-
(hecCUoHaNbHYK MOfenb pedpakToMeTpa ANA OnpefeneHna nokasaTens
NPesIOMNEHNA OFPaHeHHbIX KaMHENR.

3TO BbICOKOTOYHbIV Npubop 418 onpeaeneHns onTUYeCcKUX XxapakTepu-
CTUK AparoueHHbIX U NONyAparoueHHbIX KaMHEN ANa X naeHTUnKaumu.
MpuHUUN AelcTBUA Npubopa 0OCHOBAH Ha ABMIEHUW NOMHOIO BHYTPEHHErO
OTPaXKeHMA cBeTa Npu NPOXOXAEHUN ero 13 6onee NJOTHON cpefbl B MeHee
MNAOTHYK. YacTo MCNofb3yeTcqd B KAYeCTBe 3Ta/iOHa NPU CPaBHUTE/bHbIX
TecTax pa3/IMyHbIX Mofesieil pehpakTOMETPOB.

Ha puc. 109, 6 npeacTaB/ieH NONAPMUCKON, BKAKOYAKLWKMA 2 nonsapusa-
LMOHHbIX hunbTpa MNP -40,5, noacBeTKy, BpawatoLyCca CTEKNAHHYO NO-
BEPXHOCTb M KOHOCKOMMNYECKYH NINH3Y.

Puc. 109. Mpubopbl Ana onpeaeneHns oNTUYECKUX XapakTepUCTUK KaMHEN:
a — pedpaktomeTp KRUSS ER6010; 6 — nonsapuckon

10.5.2. AnarHocTmnKa AparoueHHbIX KaMHeNn
no TemnepaTyponpoBOAHOCTU

B atux npubopax C MOMOLLbI CneunanbHOro Lyna ocyLecTBnAeTcs
NOKaNbHbIN Harpes rpaHN KamMHA. 3aTeM OCYLLeCTBNAETCA U3MEePEHUE CKO-
POCTM OCTbIBaHMA HarpeToro yyactka 3a (PUKCUPOBaHHbLIN MPOMEXYTOK
BPEMEHMN.

CKOpOCTb M3MEHEHUA TeMnepaTypbl ABNAETCA KPUTEpPUEM OTHECEHUA
KaMH$ K TOMY UM nHomy sugy. B npunbopax «Kpuctann-1», «Kpucrtans-



MeToAbl M TeXHUYeCKMe CPeACcTBa Nnoucka n naeHTudmkauum gparoueHHbIX.. 201

1IM», «AVATECT - 2000» n «JAMMOHAMPOBE» (CLUA), «KAPAT»,
«AEJNIbTA-1M» (hakTUYECKM M3MepsieTCs TeMnepaTyponpoBOAHOCTb, KO-
TOpas NPonopLUMoHasbHa KOIPPULNEHTY TENJONPOBOAHOCTU BELLECTBA.

TennonposogHOCTbL — OAMH M3 BUAOB MepeHoca TenaoThbl (3Heprum Te-
MI0BOr0 ABMXEHMNA MUKPOYacTuUL) OT 60/1ee HarpeTbixX YacTei Tena K MeHee
HarpeTbiM, MPUBOAALLUIA K BbIPABHWBAHWUIO TeMnepaTypbl.

[MepBbIMY OTEYECTBEHHLIMU NpUGOPAMKN AAHHOTO TUNa 6bn NPUBOPSI
«Kpuctann-» n «Kpucrtann- IM» (puc. 110), kotopbiMn B Hadane 90-x IT.
Obl/IN OCHALLLEHbl TAMOXEHHbIE OpraHsbl.

OTBepcTUs

ONSA YyCTaHOBKN KamHew Wuaukatop
KannbpoBouHble Jatuunk
3TasIoHbI

Puc. 110. leTeKkTop AparoueHHbix KamHeln «Kpuctann-1 M»

Mpn6op COCTOMT N3 TPEX KOHCTPYKTUBHbIX Y3/10B: U3MEPUTENIbHOTO 6/10-
Ka, JaTymKa, ceTeBoro 6s10ka nuTaHnd. JaTtymK NOAKNHOYEH K U3MEPUTENb-
HOMY 610Ky Hepa3beMHbIM COeANHUTENbHbIM Kabenem. Ha nepegHein na-
Henn Haxo4AaTcs nepeknryareny Ana 3agaHusa pexxmumos paboTbl. B npasoi
BEPXHEN yacTu npubopa HaxoAMTCA CTPENOYHbINA rasibBaHOMETP, NO MoOKa-
3aHMAM KOTOPOro M OCYLLeCTBNAETCA AMarHoCcTMKa nccnegyemoro obpasua.

B cpefiHel yacTn nepefHelnt naHenn MMeKTCS 4YeTbipe OTBepCTUS. [lBa
BEPXHMX OTBEPCTUS CNYyXKaT ANS YCTaHOBKM KaMHei 6e3 onpaBbl, YTO MO-
3BONAET 3a)MKCUPOBATL UX MOMOXEHME NMPU N3MepeHnax. Uepes Ba HUX-
HUX OTBEPCTMA OCYLLECTBNAETCHA A4OCTYN K Ka/IMGPOBOYHbLIM 3TaNOHaM.

MpuHUMn paboThl npuéopa «KpucTann- 1IM»

[aTunK coaepXXnUT MefHblil cTepXXeHb (HAKOHEUYHMK), Ha KOTOPbI/ Ha-
MOTaHa cnupanb, NOACOeAMHEHHAs K WCTOUYHUKY nuTaHus. Tepmonapa
No3BoNseT M3MepATb TeMNepaTypy HakOHeYHMKa. MefaHblli HaKOHEYHWK
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HarpeBaeTcs C MOMOLLbI Cnupann 40 onpeAeneHHON Temnepatypbl U NpK-
YXMMaeTCca K 04HOM M3 rpaHein nccnegyemoro obpasuya. Mpun NpUKOCHOBEHWY
HaKOHEeYHMKa K uccnegyeMomMy obpasiy HaunmHaeT M3MeHATLCA TeMnepaTypa
HakoHe4YHMKa. CKOPOCTb ee U3MEHEHUNSA 3aBUCUT OT TeNNOMNU3NYECKMX Xa-
pakTepUCTUK 0bpasLa.

Mo cTeneHn OTK/IOHEHUSA CTPENKM MOXHO CyAMUTb O TEMOMNPOBOAHOCTM
nccnefyemoro KamHsa. TennonpoBOAHOCTb anMasa CYLLeCTBEHHO BblLUE,
4yeMm y Apyrmx KaMHen unum ctekna. Ecnum B KauecTBe 06bEKTA KOHTPO/ISA Gblif
anmas, T0 CTpesika OTK/IOHUTCA B KpaiHee MpaBoe MooXeHue (3Ta 4acTb
LUKanbl Nnpubopa BblgeNeHa KpacHbIM LIBETOM).

NeTekTop «Knno AdaimoHa»

YHUKanbHOCTb AeTekTopa «Knuno fainmoHa» (puc. 111) ocHoBaHa Ha ay-
a/lbHOM MPUHLUMMNE N3MePEHUs TENNOMNPOBOAHOCTU M 3/IEKTPONPOBOAHOCTH
TECTUPYEMOr0o KamHA B OAHOM UuuKne. [pu nerkom KacaHuu 30HAOM (g0
L efnyKa) NPpoBOAMTCA U3MepeHMe TenaonpoBogHOCTU. pu 6onee rny6okom
HakxaTuu (nocne wenyka) NpoBOANTCA N3MEPeHMe 31eKTPONPOBOAHOCTH.

Mpnbop cHab>eH 30HAOM C BbICTynawWmUM MeAHbIM HAaKOHEYHUKOM,
KOTOpbIiA nNpu paboTe HarpeBaeTca A0 ONpefeneHHON TemnepaTtypbl. Mpu
TECTUPOBaHNM HAKOHEYHUK MPUXKMUMAKT K UCCNefyemMoMy U3Lenuto, Ha-
XoAsLieMycs npyu KOMHaTHO TemnepaType.

Puc. 111. feTtektop «Knuno dalimoHa»
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CKOpOCTb npolecca pacnpefeneHus Tenna 3aBUCUT OT TEMI0MPOBO-
AHOCTM MaTepuana KaMHsi. DNIeKTPOHHaa cxema npeobpasyeTt Tensno, no-
rNOLWEHHOE KaMHEM, B OTK/IOHEHWE CTPenKuU U3MepuTenbHOro npubopa.
LLI kana npubopa pasfeneHa Ha TPU LBETHbIX CEKTOpA:

KpacHblil CEKTOp — COOTBETCTBYET MMUTALUAM OPUNNNAHTOB, TEmnJso-
MPOBOAHOCTb KOTOPbIX HUXE TEMNI0NPOBOAHOCTN a/iMa30B U HOCUT Ha3Ba-
HUe «CUMYNAHT».

3eneHblil CEKTOP — 30Ha TENI0NPOBOAHOCTN 6pUAINAHTA U HOCUT Ha-
3BaHue «bpunnmaHT».

XenTbii ceKTOp — 30Ha «MyaccaHuT». DTO Toproesas Mapka Kapbupga
KpeMHUs (SiC), KOTOpbIA 04eHb 6NM30K K anmasy no TBepAOCTU U Tenno-
NMPOBOAHOCTY 1 06/1afaeT 60/ee BbICOKMM MHAEKCOM MpenomMseHus. B oT-
NMYMe OT anMasa, MyacCcaHuT ABMIAETCA NONYNPOBOAHUKOM. XOTHA 3TOT MU-
Hepan CyLLeCcTBYeT B MPUPOLe, B HACTOALLEe BPEMA pa3BMBAETCA LLINPOKOe
NMPOM3BOACTBO NPaKTUYEeCKN BeCLBETHbIX CUHTETUYECKNX MYaCCaHUTOB.

Mpn KacaHMM HaKOHEYHMKOM OnpaBbl KAMHA MOTOK Ternjaa nepepacnpe-
LenseTcs Mexay KaMHeM U MeTas/IoM Ornpasbl, YTO NPUBOAUT K OLUMOKe.
MoaTomy npmnbop npefynpexaaeT o0 KacaHMM MeTana 3BYKOBbIM CUTHAIOM.

ATOT NpMbBOpP NO3BONAET BbIAENNTb UCKYCCTBEHHbIE aMa3bl 6eCLBETHbIE
MNN nNoyTn GecuBeTHble (M3rOTOBJIEHHble B 60/bLIMX 06bEMaxX METOAO0M
HUKENIbHOT 0 Katasinia) oT HaTypasbHbIX afiMa3oB. OHW N0 CBOUM 3M1EKTPU-
YeCKMM CBOWCTBaM OyayT OTHECEHbI K CEKTOPY MyacCaHWUTOB.

LLBeTHbIe e MCKYCCTBEHHble anmMasbl, TakMe KakK KpacHble, KOpUYHe-
Bble, XXeNTble N 60/IbLUMHCTBO 3efleHbIX, OyayT NAEHTUPULNPOBAHbI 3TUM
npubopoM Kak anmasbl.

Moatomy npu naeHTU(UKaLMM LUBETHbIX a/IMa30B BCerga BaXXHO MMeTb
npogeccuoHanbHOE reMMOI0Ornyeckoe obopyaoBaHue, NPeanoYTUTENIbHO
CreKTpocKon.

KOHTpO]'IbH bl€ BOMPOCHI

1 OnuwIMTe HOMEHKNATYPY, MeTOAbl KNeimMeHns AparoueHHbIX MeTan/os.

2. OnNuWnTe MeTOAbI ANArHOCTUKM paroLeHHbIX MeTafoB 1 CrNJiaBoB.

3. HasoBuTe TeXHUYECKME CpeacTBa NAEHTUDMKALMMN APAroLEHHbIX METANOB.
4

. OnuwnTe Knaccudukauuio, nopsiAoK NepeMeLleHns yepes TaMOXXEHHYIO
rpaHuLy AparoueHHbIX KaMHei.

5. Ha3oBUTe TexHMYeCcKmMe cpeacTBa ANarHOCTUKN AparoueHHbIX KaMHeMN.
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NMPNMEHEHNE TCTK
011 KOHTPOJ1A IECOMATEPUAJIOB

11.1. XAPAKTEPUCTUKA NECA U N3OENNIA
N3 IPEBECVIHbI KAK OBbEKTA
MBEXAYHAPOOHOW TOPI'OBJ1

[lpeBecrHa 1 N3aenmsa U3 Hee ABMAKTCSA BaXKHbIM KOMMOHEHTOM MEXAY-
HapoAHONM ToproBnn. Poccusa sSBASETCAS KPynHemwmMm 3KCNOpTepoMm neca.
BonbLON NPOLEHT B CTPYKTYPE 3KCNopTa ApeBecuHbl 3 Poccum cocTaBnseT
Heo6paboTaHHbIN KPYr/blil nec. B cBA3M C HEOO6X0AMMOCTbIO Pa3BUTUSA COB-
CTBEHHOW nepepabaTtbiBatoLein 6a3bl, yMeHbLIEHNEM A0/ He06paboTaHHOW
APEeBECUHbI B TOProese B nocnegHue rogsl MpaBuTenbCTBOM MPUHATHI pe-
LLIEHWS O MO3TaNMHOM MOBbIWEHUN 3KCMNOPTHbIX MOLUANH Ha KPYT/bIA Nec.
CHMXatTCA NOLLNNHBI HAa TEXHONOIMYecKoe 060pyaoBaHuMe, yBeNNYNBAETCA
(hMHaHCMpPOBaHMe CO3[aHNa HEOO6X0ANMOIN MHPPACTPYKTYPSI.

[pyras HeratuBHas TeHAeHUMS — 6O/MbLUOE KONMYECTBO MpaBOHapy-
lWeHnin B aTo cepe. Mo gaHHbIM MUHUCTEPCTBA 3KOHOMUYECKOrO pas-
BUTMA W Toproenu Poccuitckoin depepaynmn, KpUMmnHanusayns necHoro
Gun3Heca NPOAO/KAET YBENNYNBATLCA. DTOMY HEraTUBHOMY SIBIEHMIO CMO-
COBGCTBYET BCe BO3pacTalOW Ml CNPOC Ha APEeBECUHY KaK Ha BHYTPEHHEM,
TakK U Ha BHELIHEM pblHKaX. KonnMuyecTBO NpaBOHapyLLIEeHNn B 3TOW cepe
MOXET Pe3K0O CHU3NTbCA NYTEM MOBbILWEHNSA 3DHEKTUBHOCTN TaMOXEHHO-
ro KOHTPONA necomaTepuanos, BbIBO3UMbIX 3a py6ex. [Ans perynnpoBaHus
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NPON3BO/ACTBA WU BHELLUHEN TOProsBan, aPPEKTUBHOIO OCYLLECTB/IEHNSA Ta-
MOXEHHOWN AesiTeNbHOCTU HEOOXOAMMO UMETb MHGOPMaL Ko 06 ob6bemax
nepemeLLeHnii ApeBeCUHbI U KOHKPETHbIX TOBApOB U3 Hee.

[na atoro npepnaraeTcd cosfaBaTb CreLuann3npoBaHHbIe TaMOXKeH-
Hble NECHble TEPMUHANbI, OCHALLEHHbIE HOBEMLLMMU MHDOPMALLMOHHBIMK
TEXHONOTUAMU N 060PYyA0BaHHbIE aBTOMATU3NPOBAHHLIMU KOMMEKCAMM
Nno onpegenieHNto 06bLEMOB KPYTr/IOro fieca U necomaTepuasnos, a Takxke ux
KayecTBa.

[AvarHoctnka u naeHTUOUKaLnsa ApeBeCuHbl 3a4acTyto Bbl3blBaeT TPY[-
HOCTW, CBAI3aHHble C HEOOXOANMOCTbIO HANMUMA cneymanbHbIX 3HaHWUI B 06-
nactn Moponornn n aHaToOMUN APEBECUHbI, €6 XMMUYECKUX N (PU3NYECKNX
CBOWCTB, CMNOCO60B MOMyYeHUS U 06pabOTKM U3AeNnid, pernameHTUpyemblx
NMOPOKOB 1 Ae(EKTOB, TEPMUHOB M onpedeneHnii, pacno3HaBaHUEM MapKu-
POBKM.

OCHOBHOE KONMYEeCTBO NpaBOHAapPYLUEHWNI, TaKUX KaK HeAeKnapnupoBaHue,
HeJOCTOBEPHOE AeKNapMpoBaHMe BbIBO3MMO NPOAYKLMM, CBA3AHO C:

* YMEHbLUEHNEM KOMIMUYECTBEHHOIO NoKa3aTens aKCNopTUPYyeMbIXx ne-
comaTtepuanos;

e 3aHMXXEHWEM COPTHOCTMU feca;
e HEBEPHbIM 3asBNEHNEM MOPO/bl PEBECUHbI;
e MONbITKAMU BbIBO3a 0CO60 LEHHbIX NOPO/ MOA BUAOM 06bIYHbIX.

B nocnegHue roabl Ha BOOPYXKEHWE TaMOXEHHbIX OpraHoB NocTynakT
HOBblE MPMU6OPLI, MO3BONSAIOLLLME NPOBOANTL ANArHOCTUKY MOPO/bl BbIBO3-
MOV ApeBeCUHbI 1 ee KauyecTBo.

11.1.1. O6uwian xapaKTepucTmKa gpPeBeCUHbI

[lpeBecnHa —OAWH 13 Hanboee LWMPOKO pacrnpoCTpaHEHHbIX MaTepua-
N0B, MMEKLNX MHOTOBEKOBOW OMbIT NPUMEHEHUSA B CTPOUTENLCTBE, NPO-
N3BOACTBE Mebenu, wnan, aBTo-, BArOHOCTPOEHUM M APYTMUX OTPacnsaX Ha-
POHOI0 X03A1CTBa.

OCHOBHble NPeMMYLLLECTBA APEBECUHbI KaK MaTepuana:

1) BOCCTaHaBNMBAEMOCTb PECYPCOB;

2) 9Konoruyeckas 6e30MacHOCTb NPUMEHEHUS,
3) BbICOKAs MPOYHOCTb;

4) aTMoCc(hepoCTONKOCTb;

5) XUMUYecKas CTONKOCTb;

6) Hebo/bLlas NNOTHOCTb,

7) HEBbICOKAA TEMN0MNpPOBOJHOCTb;
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8) He60NbLON KO3IPPULNEHT NMHENHOTO PaCLUNPEHMS;
9) nerkas 06pabaTbiBaeMOCTb;
10) BO3MOXXHOCTb MCMNO/Ib30BaHWS APEBECHbLIX OTXOA0B NPON3BOACTBA.

MoTpebuTenbCKne CBOMNCTBA APEBECUHBI 3aBUCAT OT €€ CBOWNCTB NPUPOA-
HbIX, @ N3NNI — KaK OT NPUPOAHbLIX, TaK U OT CMOCO60B N3rOTOB/IEHNSA U
06paboTKN.

B XMMunyeckom OTHOLWEHUM [peBecuHa npepctasnieHa Ao 80 % yrne-
BogaMu, nUrHuHom (o 10 %), nunugamm M AyO6UIbHBIMU BelecTBaMu
(okono 10 %), a Tak>Ke 6e/IKOBbIMY BeLLeCTBAMU U 30/IbHbIMUN 3/IEMEHTaMK
(MeHbLwe 1%). Mo3ToMy OHa NpeACTaBAsAET NHTEPeC He TONIbKO B KaYecTBe
CTPOMTE/IbHbIX MaTepmnanos 1 A1 NPOU3BOACTBA Mebenun, HO U AN XUMK-
4YeCKOMW MPOMbILLIEHHOCTN B KayeCTBe MCXOLHOrO Cbipbs A1 NMPOU3BOL-
CTBa LEeNnno3bl, CNMPTOB N MHOTUX APYTUX NMPOAYKTOB.

LLInpoKO MCNONb3YT APEBECUHY B CTPOUTENIbCTBE A9 U3TOTOB/IEHUSA
ABepeii, N0N0B, OKOH, NapKeTa; B TOPHOPYLAHON NPOMbILLIEHHOCTUN B Kaye-
CTBe KperneXxHoro marepuana; HaTypasbHYl M NPeccoBaHHYH ApPEeBECUHY
MPUMEHAOT B MallNHOCTPOEHNN; U3 PeBECUHbI N3roTaBnmMBaloT Mebesb n
MY3blKa/ibHble MHCTPYMEHTbI, CINYKMK W WNasbl, CNOPTUBHbLIN NWHBEHTAPb;
OHa ABNAETCA MCXOLHbIM CbipbeM A1 MOJIYYEHUS KOPMOBbLIX [POXOKEN,
Kopga (418 WWHHOW MPOMBbILWNIEHHOCTKN), BUCKO3HOIO BOJIOKHA U Pypdy-
pona (4ns NpPoM3BOACTBa NaacTMacc, CUHTETUYECKMX BOIOKOH TUMNa Hen-
NOH W ApPYrux uenewn).

[peBecnHa o06nafaeT M3MEHUYMBOCTbIO CBOWCTB BAO/Ib BO/IOKOH W MO-
nepek. OHa nornowaeT BOAY 13 OKpYyXKatoLLel cpebl, YTO NPUBOANUT K yBe-
NIMYEHUIO ee MacCbl N YMEHbLUIEHWUIO NMPOYHOCTU. [lpeBecnHa cnocobHa BO3-
ropatbCs, NOABepPraTbCA NOPaXKeHUo rpnbaMmn n HaCeKOMbIMN.

11.1.2. OCHOBHbIE YacTu fepeBa N NX CBOWCTBA

B pacTyLuemM gepeBe MOXHO BbIAENNTb TPU YaCTU: KPOHY, CTBOT U KOPHM.
Kaxgas 13 aTux 4yacteil BbINOMHAET pa3iMyHble PYHKLMUN N UMEET pasnmny-
HOe MPOMbILL/IEHHOE MPUMEHEHME.,

N3 nucTbeB (XBOM) NOMyYaOT BUTAMUHHYO MYKY, IeKApCTBEHHbIE Npe-
napatbl, U3 BETBEW — TEXHO/IOrMYECKYH0 LWeny A1 Npon3BoACTBa TapHOro
kKapToHa n [1CI. CTBON fjaeT OCHOBHY MacCy ApeBECUHbI U UMEET rf1aBHOe
NMPOMbILINEHHOE 3HaYeHne. KOpHU CyXaT CbipbeM 418 NPOU3BOACTBA Ka-
HUgonm n ckunugapa (puc. 112).

B cBA3N C HEOAMHAKOBbIMW CBOWCTBAMW APEBECUHY M3Y4aloT Ha Tpex
rnaBHbIX pa3pesax CTBONA:
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nert

nert

nert

nert

roga

Puc. 112. YacTtu pepesa:
a— yacTu pacTyuiero gepesa; 6 — cxema popMupoBaHusl CTBOMA AepeBa

1) nonepeyHoM WMNN TOPLEBOM — MJIOCKOCTb paspesa MpoxoauT rnep-
NEHANKYNAPHO K OCK CTBOSA;

2) pagvanbHOM — MJIOCKOCTh paspesa NPOXoAWUT BAOMb OCU CTBOJA Ye-

pe3 cepaueBuHY;

3) TaHreHyManbHOM — pa3pe3 NPOX0OAMT BAO/b OCU CTBOMIA HA TOM UK

MHOM PacCcTOAHUN OT CepALeBUHbI.

Ha nonepe4yHoM paspese MOXHO Bble/INTb TP OCHOBHbIE YacTu CTBO/A:
CepALeBUHY, ApeBeCUHY U Kopy. Mexay cepALeBuMHON U KOPOi pacnonara-
eTcs TOHKWNI cioi o6pasoBaTe/lbHON TKAHU — KamOuiA.

CeppAueBnHa Ha nornepevyHoOM paspese CTBOMA UMeET BUA TEMHOrO MNAT-
HblWKa AMaMeTpoM 2—5 MM M COCTOMUT M3 MATKUX PbIXNbIX TKaHen. Ha
pagnanbHOM pa3pe3e OHa BUAHA B BUAE NPAMOW UNM U3BUIUCTON TEMHOWN
NofiocKu. Y ayba cepfueBnHa 3Be3f006pa3Has, y 0/bXv — TpeyrosbHas,
y ACEHA — YeTblpexyronbHas, y TOnonsa — NATUYrofibHasa, T. e. ABNAeTCH
ANarHOCTUPYHOLW UM NPU3HAKOM.

[peBecnHa HEMOCPEACTBEHHO NpuaeraeT K Kope v 3aHMMaeT Hanbosb-
LY YacTb 0O6beMa.
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Kopa nokpbiBaeT CTBO/M CMJ/IOWHbLIM Yex/ioMm. B Kope pasnuyalT ABa
cnos. BHewHMn HasbiBaeTCA KOPKOn. OH npefoxpaHaeT Kambuin ot mexa-
HUYECKMUX MOBPEXAEHNIA N APYTNX HE6NaronpusATHbIX BO3AEUCTBUIN OKPY-
Xaroluen cpefbl. BHyTpeHHMIA, npuneraowmnini K kamb6uto, HasbiBaeTCcs Ny-
6om. OH NPOBOAUT BOAY C OPraHNYeCcKMMM BeLLeCTBaMU, BbIpaboTaHHbIMM
NNCTbAMM, BHW3 MO CTBONY.

11.2.3. OCHOBHbIE TEPMUHbI N UX oNpeaeeHns

[lenoeas fapeBecuMHa — KPYr/ble U KOIOTble necomatepmnanbl BceX Ha3Ha-
YUeHUI, KPOMe ApOB, a TakXKe TeXHO/Ornyeckas wena. Vimeert Tpu copra.

[poBsiHasa [peBecMHa — HW3KOKa4yeCTBEHHas [LpeBecuHa, UCMofiblyemas
B KayecTBe TOM/MBA, CbIpbA AN YINEXOKEHUA, TMaponnsa, nNpovu3BoACTBa
APEBECHbIX M/NT.

AnnHa 6peBHa — HaMMeHblLee pPacCToAHME MeXAy Topuamu B MeTpax,
C OKpyr/ieHnem fo 1cm.

3a60/10Hb — Hapy>XHble, MONIoAble, PU3NYECKN aKTUBHbIE C/IOU APEBECK-
Hbl, MpUMbIKatoLWme K aapy. OTamyaetcs oT aapa ApeBecuHbl 6o/ee CBET-
NOW OKPacKo.

KoathdpmumeHT NOMHOAPEBECHOCTU, MU KO3 ULMEHT nepeBofa cKa-
A0YHOro 06bema B NNOTHbIA. OTHOLWEHME NIOTHOTO 06beMa 6peBeH K Cka-
JOYHOMY 06beMy nakeTa Unun wrtabend. 3Ha4yeHMs KoahuuneHTa NosHoO-
[APEeBECHOCTM oOnpejenstTca no Tabnuuam HOPMATUBHO-TEXHUYECKON
AOKYMEHTaLMUN UAN pacYeTHbIM MEeTOA0M.

JlecomaTepuanb! Kpyrible — Matepuanbl U3 4PpeBeCUHbI, NOMYYEHHbIE My-
TeM NonepeyvyHoro geneHns cTeosna gepesa (xabicta). CUHOHMMOM TepMUHA
«JlecomaTtepuanbl Kpyrible» SBASETCS TEPMUH «OPEeBHO.

M10THbIA 06beM (06bem 6GpeBHa) — 00bLEM [peBeCUHbl (4NA L4eN0BbIX
COPTMMEHTOB) WIWN LPEeBECUHbI 1 KOpbl (415 APOB). M3mepeHue NAOTHOrO
obbema 6peBHa NPOU3BOAMTCS NO AMaMeTpy B BEPXHEM TOPLE U HOMUHANb-
HOW ANMHEe ¢ ucnonb3oBaHnem Tabnuy FOCT 2708—75 nnv ¢ NOMOLLbIO
reoMeTpmuyeckoro MeToja.

CepfLeBMHa — LeHTpasibHas YyacTb CTBOMA, 3aHATAsA PbIX/10M NapeHXUM-
HOI TKaHblo. KHapyXu oT cepaLeBrHbl pacnonoXeHa gpeBecuHa.

CknagoyHblil 06bem (06bem wWTabens, nakera) — 06BLEM, BbIYMUC/IEHHbIA
no rabapuTHbIM pa3Mepam nakera, LTabens.

CopTUMEHT — KpPYI/bliA necomarepuan onpefeneHHOro HasHayeHus,
COOTBETCTBYIOLWMNIA YCTAHOBNEHHbIM TpeboBaHUAM. C yyeToM TpeboBaHWUi
K COPTUMEHTY NMPOM3BOAAT PACKPSKEBKY X/bICTOB, COPTUPOBKY OpeBeH Mo
Ha3HaYeHNAM N UX KOHTPO/Ib 38 KAYECTBOM NpPU NpUeMKe.
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TonwwyHa (onameTp) 6peBHa — cpefHee apnumMeTUUecKoe [BYyX B3aMMHO
nepneHanKyNApHbIX AMaMeTpoB Topua. Y AenoBbiX COPTUMEHTOB Auame-
Tpbl M3MepAT 6e3 yyeTa Kopbl, Y APOB C KOpoil (B MM).

CTBON MNOBaNEHHOro AepeBa, OTAENEHHbIN OT KOPHEBOW YacTun M BEPLUN-
Hbl U OYULLEHHBIV OT CyYbeB, Ha3blBAKOT APEBECHBIM X/IbICTOM.

[Mpouecc NonepevyHoro AeneHns X/AbICTOB Ha YaCTW M COPTUMEHTbI Ha-
3bIBAKOT pacKps>KeBKOW. Ipy packpsaXeBKe X/IbICTOB APEeBECUHY pa3fenstoT
Ha [1eN0BYI0 1 [LPOBAHYIO.

Mpy packps>kxeBKe X/bICTOB B 3aBMCMMOCTU OT KayecTBa M Ha3Ha4YeHUs
COPTUMEHTA MonyyarloT 6peBHa pasHoi AnHbl. C yyeTom TpeboBaHUn K cop-
TUMEHTY MPOM3BOAAT PaCKPAXKEBKY X/1bICTOB, COPTUPOBKY OpeBeH Mo Ha3Ha-
YEeHMAM N KOHTPO/b UX KayecTsa.

[lpeBecrHa Halunx NecHbIX MOpPOoJ OKpalleHa 00bIYHO B CBET/Iblil LBET.
TeMHOOKpaLleHHas YacTb CTBO/A Ha3blBaeTCA A4POM, a CBeT/1aa nepupepunye-
CKas 4aCTb —3a60/10Hb10. Mopoabl, NMetoL e A4P0, Ha3blBAKOTCA ALPOBLIMU.

ALpoBble XBOMHbIE —Kefp, COCHA, MCTBEHHULa cubunpckas, TUC, MOX-
XeBe/IbHUK.

AppoBble NUCTBEHHble — Ay6, ACeHb, WbM, BA3, TONO/b, UBa, PABUHa,
yepemyxa.

OcTanbHble NOPOAbI, Y KOTOPbLIX HET pasfininii Mexay LeHTpasbHON U
nepupeprnyecKoin YacTblo CTBOJIA HM MO LBETY, HU NO COAep>KaHUO BOAbI,
Ha3blBatOTCA 3a00/I0HHLIMM.

3a60/10HHbIE XBOWHbIE — e/lb, NMUXTA.

3a6010HHbIE NMUCTBEHHbIE —BYK, OCUHA, 6epesa, KfeH, nuna, rpad, o/b-
xa. PasMmepbl 3a60/10HN U A4pa, UX OKpacka, XxapakTep nepexofa OT A4pa
K 3a60/10HN ABNAKOTCA BAXXHbIMU LUATHOCTUYECKMMMN NMPU3HAKaAMU.

11.2. METO/ZbI 1 CMIOCOEbI
NAEHTUDUKALMWN IPEBECHBIX NMOPO/

[nsa onpefeneHna BULOBOIN NPUHAANEXKHOCTIN 4PEBECHbBIX MOPOJ B Lenax
NX TAMOXXEHHOW Knaccuumkauum cornacHo TH B3/, ucnonb3yoTcs opra-
HONENTUYECKNIA, MUKPOCKOMMUYECKNI U (hNU3NYEeCKMA MeToAabl. PesynbTa-
Tamu nccnegoBaHnini ¢ NPUMEHEHNEM BbllleyKa3aHHbIX METOL0B SBNAETCS
BbliB/IEHWE N onpejeneHne NAEHTUHULNPYOLWKNX ANAarHOCTUYECKMX NMPU-
3HaKOB [peBeCUHbI, MO3BONAKOLIMX OAHO3HAYHO pacno3HaTb €€ BUAO0BYHO
NPUHALNEXXHOCTb.

OCHOBHbLIMW NpU3HaKaMu Npu onpegeneHn NOpPoabl Mo ApeBecuHe AB-
NAKTCA: HanMume A4pa, WnpmnHa 3a6010HN 1 CTeNeHb Pe3KOCTU nepexoaa
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OT fiApa K 3a60/10HKN, CTEMEeHb BUAMMOCTU rOANYHbIX CNOEB; HANUYNE U pPa3-
Mepbl CEPALIEBUHHbIX NYYel; HanumMe 1 xapakTep pacnonoXeHus cocy1o0B.
[ns onpefneneHns Nopoabl HEO6XOAMMO 3HATb W AOMNONHUTENbHbIE NPU-
3HAKW, K KOTOPbIM OTHOCATCS UBET, 6/1eCK TEKCTYpPa, NIOTHOCTb U TBEPAOCTb.
CHayvana Heob6x0aMMO YCTaHOBUTb, K KaKOW rpynmne ApeBecHbIX Mopoj,
OTHOCUTCS AaHHbIN 06pa3sel;

* XBOWHbIM;

* JINCTBEHHbIM KO/bLECOCYANCTBIM;

* /INCTBEHHbIM PAcCessHHO-COCYAUCTbIM.

K XBOWHbIM Mopojam OTHOCSATCS Takue, Yy KOTOPbIX XOPOLUO 3aMeTHbI
rognyHble CNon BCNeACTBME TOTO, YTO NO34HAS APEBECUHA TEMHEE PaHHEN.
Y XBOWHbIX NOPOA HET COCYAOB, CEPALEBUHHbIE YU OYEHb Y3KNE N HEe-
BOOPY>XEHHbIM r/1a30M He BWUAHbI. HeKOTOpble XBOMHbIE MOPOAbI UMEKT
CMONSAHbIE XOfbl.

B 1abn. 23 oTpaxkeHbl MAEHTU(HUKALMOHHbIE MPU3HAKN NTUCTBEHHbIX NO-
poa.

Tabnuuya 23. NageHTU(HUKALNOHHBLIE
MPU3HAKW NUCTBEHHbIX nopopl

Mopoga Bua c6oky MonepeyHbIit pacnun MpoaonbHbIA pacnun

LiBeT ApeBeCUHbI: A4P0 XXEeNTOBaTO-KOPUYHEBOE WM TEMHOBATO-6ypoe; 3a6010Hb Y3Kas,
CBET/I0-XKeNTas, YeTKO OTAeNseTca OT Aapa.

Cocyabl: Menkue, B NO3AHEN YacTu roAMYHON0 CN0S PacnofioXKeHbl pagnanbHbIMK PAamMu.
CepAueBUHHbIE NyUn: LUMPOKKE, XOPOLIO BUAHbI Ha BCEX pa3pesax.

oAMYHbIE COW: Ha MONepeyHOM paspese roAnYHbIe C/I0N MU3-3a PE3KOIN pa3HULbl MeXay
paHHeRn n no3aHel APeBECUHON XOPOLLO BUAHbI.

OcuHa

1 UWepbuHa . . SKcnopTupyemble ApeBecHble nopodbl fanbHero BocToka: KpaTkuii
cnpaBoyHuK-onpeaenntens / Mop pea. Had. ABTY B. M. Byrnapa. — BnagmeocTtok: ABTY
'TK Poccuum, 2003. —56 c.
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1 2 3 4

LiBeT fgpeBecu Hbl: 6enblii, o cnabbiM 3ejleHOBaTbIM OTTEHKOM,

Cocyabl: MenKue, B NO3A4HEN YacTW FOAM YHbIX COEB 06pa3ytoT HergepblBHbIE TMHUN.
CepfALeBMHHbIe ly4n: He BUAHbI, OYEHb Y3KMe.

"o0AMYHbIE CACM PasNMyYaroTCa Mnoxo.

HAceHb

LIBeT ApeBecuHbl: Aap0o CBeT0-0ypoe. 3a60/10Hb LIMPOKas, Xl oBaTO-6enas, NOCTENEHHO
nepexopailas B a4po.

Cocyabl: Menkue, B N03AHeN YacTy 06pasyroT 6ecnopsgoyHble 6enble TOUKM NN YEPTOUKMN.
CepfALeBUHHbIe Tly4n: y3KKe, Ha MOMepevyHoOM paspese ¢ TPYLOM pasinymMMbl UIN He3aMeT-
Hbl, Menkne. Ha pagmanbHOM paspese 3aMeTHbI B BUE KOPOTKUX YepTOYeK.

"OAMYHbIE CNOW: PA3/INYAOTCA XOPOLLO.

Kopa: TeMHO-Ceporo uBeTa, C NPOAOAbHbIMW TPELUHAMN.

Nnbm

o Pl — f

LIBeT ApeBeCU Hbl: 84p0 TEMHO-6YpOE,

3a60/M10Hb y3Kasl, 6ypoBaTOo-cepasi, Xopo TO OT/MYaeTcs OT AApa,

Cocyabl: MenK:vie, 06pa3ytoT HEMPEPbIBH bie BOMHUCTbIE IMHUU B LU33AHEV YacTh FOAUUHBIX
C/OEB.

CepALeBUHHb ie Tyun: y3Kne, Ha NonepeyHoM paspese ¢ TPYAOM pasnnyuMbl UK He3ameT-
Hbl, MenKue. 1Ma pagnansHOM paspese YelTKO BblAeNsoTcs B BUAE GNeCTALMX YepTOUEK.
COAMYHbIE CNICHT XOPOLUO pas/iMyatoTCs Ya BCEX paspesax.

Kopa: 60po3/ yatasi, TEMHO-Cepas.

K paccesiHHO-COCYANCTbIM IMCTBEHHbLIM OTHOCATCS NOPOAbI, Y KOTOPbIX
rognyHble CNON BUAHbI M10X0; COCYAbl, BUANMbIE HA MONEPEUYHOM paspese,
He 06pa3yroT CNJIOLWHOrN0 KoMbLa, a pazbpocaHbl paBHOMEPHO MO BCEW LI WU-
PVHE TOANYHOrO CMos. Y HEKOTOPbLIX MOPOA BUAHbI CEPALEBUHHbIE YU,

Mpw gnarHOCTUKe N0 KOpe YUYNTbIBAeTCA ee TOMNLNHA, LBET, XapaKTep Tpe-
LLMHOBATOCTU M CNIOUCTOCTU, HaNMUYME HaMN/bIBOB M CY4KOBATOCTK, 3anax.

NaeHTUUKaLMOHHbBIE NMPU3HAKK XBOWHbIX NOPOA cobpaHbl B Tabn. 24.

11.2.1. XUMn4yeckKune CBOCTBA APeBECUHbI

[peBecnHa COCTOUT NPENMYLLECTBEHHO U3 opraHnyeckmx Bellects (99 %
o6LLein macchbl). NEMEHTHbIN XUMUYECKUIA COCTaB APEBECUHbI PasHbIX NO-
pof NpakTUYecKn ogMHaKoB. ABCOMIOTHO Cyxas ApeBecuHa B CpefHEM coLep-
XUt 49 % yrnepoga, 44 % kucnopoga, 6 % sogopoga, 0,1—0,3 % asoTa. Mpwn
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Tabnuua 24. NoeHTNHUKALWNOHHbBIE NMPU3HAKW XBOWHbLIX Nopofj

Mopopa Bug cboky MonepeyHblii pacnnn MpoaonbHbIA pacnun

1
Enb

Anpo: nopofa 6e3baapoBas, crenogpesecHas.

3a60/10Hb: NO LBETY Hepasnnynma. OTNYaeTCcs NOBbILWEHHbIM COAEPXKaHNEM BNaru.
LiBeT ApeBecuHbl: Benblii, CO CNabbiM XeNnToBaTblM OTTEHKOM, OAHOPOLHbINA.

Mo3aHAas ApeBecuHa UMeeT BUf Y3KOW CBETN0-0YPOil NOMOCkI, NEPEXOAUT B PaHHIOK MOo-
CTEMEeHHO.

lCofguyHbIe CNOW: pas3nnyaloTCA Ha BCex paspesax.

CMONSiHbIE XOAbl: HEMHOTFOUKNCNEHHbIE, XOPOLLO Pas3InyMMble Yepes fyny.

3anax: cnabblii CKUNULAPHBbIN.

Kopa: 6ypas nnu cepookpalleHas, B TpelmHax, [OBOIbHO TOHKas, YellyiiyaTas.

Keap

Fnpo: 0T CBET/I0-PO30BOTO /10 XENTOBaTO-KPaCHOro.

3ab0/10Hb: XenToeato-6enas; wupokas (4o 40 rogMYHbIX CNOEB).

LiBeT 4peBecuHbl: pPO30BaThlii OTTEHOK. [M034HAA ApeBecrHa XKenToBaTo-poO30BOro LBeTa,
cnabo pa3BuTa, NEPexoinT B PAHHIOK NOCTENEeHHO, PacTyLLEeBaHo.

lofuyHbIe CNOW: Pa3NNYAKOTCA Ha BCeX pa3pesax.

CMOnsHble XOAbl: MHOTOYUC/IEHHbIE, CaMble KPYMHbIe N0 CPaBHEHWIO C ApYTrMMY MOPOoAaMM.
3anax: xapakTepHblil 418 KeLpOBbIX OPEXOB.

Kopa: Kopn4yHeBO-cepas, C KpaCHOBaTbIM OTTEHKOM, LUefyLuaLlascs.

JlncTBeHHUUA

Anpo: KpacHoBaTo-6ypoe.

3abosnoHb: bypoBaTto-6enas, y3kasa (40 20 rognyHbIX CI0EB).

LiBeT ApeBecuHbl: Oypblil OTTEHOK. [M034HAA ApeBecMHa TeMHO-0yporo LBeTa, pa3BuTa
CU/IbHO, Pe3KO OT/INYAEeTCA OT paHHeN ApeBeCHHbI CBETN0-6Yporo LBeTa.

"0AMYHbIE CIOW: Pa3NNYaOTCA Ha BCEX pa3pesax.

CMONfiHbIE XOAbl: MeNKNe, HEMHOTOYNC/IEHHbIE.

3anax: ckunuaapHsbI.

Kopa: Tonctas, 6ypo-p>KaBoro ugeta, ¢ 60/1bWUM KOMYECTBOM TPELLMH.
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Muxra

Aapo: noposa 6e3bsapoBas cnenofpeBecHas.

3a60/M10Hb: TPyAHOPa3NMuMma no upety. OTAMYaeTCs MOBbILLIEHHbIM COAEPXKaHWEM BNaru.
LIBeT ApeBeCHHbI: Genblil, CO CNabbiM XXeNToBaTbIM UK GYPoBaTbIM OTTEHKOM. UeMm Bbille
BNaXXHOCTb, TeM TeMHee. L|BEeTOBOI OTTEHOK M03[Heli ApeBeCUHbI NePeXoANT B PaHHIOH
nocTeneHHo. VIMeeT 0AHOPOAHbINA LIBET.

[oAMYHbIE CNOW: Pa3IMYaADTCA Ha BCEX paspesax.

CMOnsiHbIe XOAbl: OTCYTCTBYHOT.

3anax: CUNbHbINA, NPUATHBIV 3anax Kopbl. [ipeBecrHa 3anaxa He NMeeT.

Kopa: ToHKasi, rnajKas, ceporo Leta, CofepxKalyas cMony.

A4po: oT po30BOro Ao 6ypoBaTo-KpacHOro.

3a60n0Hb: XentoBato-6enas, pasHol WupuHbl (0T 20 40 80 roANYHbLIX CNOEB).

LiBeT fpeBecUHbI: KPaCHOBATbIN UM CXXEeNTOBaTbIM OTTEHKOM. M034HAA gpeBecuHa
KpacHOBaTO-0yporo LiBeTa, XOpOLLO pa3BMTa, Pe3K0 OT/IMHAETCSA OT PaHHEeR cBeTNol apeBe-
CUHBI.

"0AMYHbIE CNOW: Pa3/IMYAlOTCA Ha BCeX paspesax.

CMoOnsAHbIe X04bl: MHOTOYUC/IEHHbIE, anameTpoMm ot 0,06 go 0,13 mm; yepes nyny XopoLuo
BUAHbI Ha BCEX pa3pesax.

3anax: pe3knin CKUNnAapHbIiA.

Kopa: BHM3Y TO/NICTad, C TpewmnHamu, TeMHo-0ypas; BBepXy TOHKas, rnagkas, 30/0Tucras.

CXUraHum gpeBecuHbl OCTaeTCs ee HeopraHmyeckas 4yactb —30/a. B cocTas
30/1bl BXOAAT KaNbUWN, KaNnin, HaTPUIA, MarHuii n gpyrue afemMeHThbl.

MepeyncneHHble XMMUYECKME 3/1EMEHTbI 06pa3ytoT OCHOBHbIE OpraHu-
YyecKue BellecTBa: LEeNnono3y, TMrHUH U reMULEentonossbl.

Llenntoio3a COCTOUT U3 A/IMHHBIX LLEMHbIX MONEKY/, 06pa3oBaHHbIX NO-
BTOPAKOLMUMNCA 3BEHBbSAMM, COCTOAWMMN U3 ABYX INTOKO3HbIX OCTaTKOB.

®opmyna yenntonosbl (CEH,009n rae n — cTeneHb NoanMepusayunm,
paBHass 6000—14 000. 3T0 04YeHb CTOWKOe BeLLeCTBO, HepacTBOpMMOE
B BOZE W 0ObIYHbIX OpraHM4ecknx pactsoputensax (cnupte, agupe u gp.),
6enoro ugera.

Llenntonosa Ha 70 % o6nafaeT KpUCTaNIMUYeCKON CTPYKTYpoi. o cpas-
HEHWUIO C APYTMMU NIMHEWHbIMWU NOAMMEPaMU LEeNN03a UMeeT 0cobble



214 MhaBa 11

CBOMCTBA, YTO 0ODBACHAETCA PEryNApPHOCTbIO CTPOEHUSA Lenu makpomorne-
KY/bl U 3HAYUTENIbHbIMW CUNAMMN BHYTPU- U MEXMONEKYSAPHOI0 B3aMMO-
AeNCTBUSA.

Myykn MaKpOMONEKYN LUEeNa03bl — TOHYalWmMe BOMOKOHLA, Ha3bl-
BatOTCA MUKpodmbpunnamu. OHM 06pa3yrT LENNHN03HbIA KapKac CTEHKK
KNeTkn. Mukpohunmbpunnbl OpPUEHTUPOBAHbI MNPENUMYLLECTBEHHO B[O/b
ONVHHOW OCY KNETKW, MEeXAY HUMWU HaX0AMUTCA NUTHUH, TEMOLLENT0N03bI,
a Takxxe Boja.

Kopa n gpeBecnMHa HEKOTOPbIX APEBECHbIX NOPOJ COLEPXKMUT TOKCUYHbIE
BellecTBa. TOKCMYECKMM Ha4yasoM 4acTo SIBASAKTCA ankanouibl. Hanpu-
Mep, Y TUca A40BUTbl KOpa WU NNCTbSA, Yy caMLLInTa S40BUTbI BCE YacTu, HO
0CO6EHHO KOpa W1 NINCTbA.

11.2.2. ®un3nYecKmMe CBONCTBA APEBECUHDbI

®Pun3MyeCKUMN Ha3blBAKOTCA CBOWCTBA, Habngaemble 6e3 U3MeHEHUd
XWMWYECKOro coCTaBa U Le/IOCTHOCTU APEBECUHDI.

dun3nmyeckmne cBONCTBa 06bEANHEHBI B BOCEMb TPynM:
CBOMCTBA, XapaKTepu3yloLe BHELWWHUN BUJ LPEBECUHDI;
BNaXHOCTb 1 CBOWCTBA, CBA3aHHbIE C ee U3MEHEHUEM;
MIOTHOCTb;
MPOHULLAEMOCTb XXNAKOCTAMU N ra3amu;
Ten/osble,;
3NEKTPUYECKMe;
3BYKOBbIE;
CBOWCTBA, NPOABMAKOLIMECH NPU BO3LENCTBUMN N3NYYEHU.

11.2.3. BnaXKHOCTb JpeBeCUHbI N CBOMUCTBA,
CBAA3AHHbIE C €6 U3MEHEHMNEM

A ns KOJIMYECTBEHHOWN XapakKTepUCTUKM COAepXaHUs BOAbl B fpeBecuHe
MCNOJMb3YHOT MOKa3aTe/lb — BIAXKHOCTb. 104 BNaXHOCTbIO ApeBeCcuHbl No-
HUMaOT Bblpa>KeHHOE B MPOLEHTaxX OTHOLLIEHWE MacChl BOAbl K MAcCe CyXou
apesecuHbl: W — (T —T10 / TOX 100, rge T — HavanbHaa macca obpasua
ApPEeBECUHBI, I, a TO— macca obpa3ia abCoNMOTHO CyXOil IPEBECUHBI, T.

3mepeHune BNaXHOCTU OCYLLECTBNAAETCA NPAMbIMUA NN KOCBEHHBIMU Me-
TOAaMMU.

MpsaMble MeTOAbl OCHOBAaHbl Ha BbIAENEHUN TEM WUAM UHLIM CNOCO6GOM
BOLbl U3 [PEBECUHbI, HaNnpuUMep BbICYLIMBAHMEM. OTU MeTOAbl NPOCTbIe,
HafeXHble N TOYHbIE, HO UMEIT HEeLOCTATOK — NPOAO/KUTENIbHYO MPOo-

Lefypy U3MepeHNia.



MpuMeHeHne TCTKANA KOHTPONA necomaTepuanos 215

JTOro HepocTaTKa NULWEHbl KOCBEHHbIE METOAbI, OCHOBaHHbIe Ha N3Me-
peHuKn nokasaTenein 4pyrnx Gusnyeckmx CBOMCTB, KOTOPbIe 3aBUCAT OT CO-
[lep>XXaHuna BofAbl B ApeBecHe. Hambosnblee pacnpocTpaHeHne Nonyyvynnm
KOHAYKTOMETpUYECKNe 3/1eKTpoBnaroMepbl, M3Mepsatowme 31eKTPONpo-
BOAHOCTb ApeBecuHbl. OfHAaKO M 3TU CNoco6bl MMEKT CBOU HeLOCTaTKMK:
[al0T HageXXHble NokKa3aHna B aguanasoHe oT 740 30 % M nnb TONLKO B Me-
CTe BBEAEHUA Ur0NbYaTblX KOHTAKTOB.

Pa3nunyaloT ABe (hOpMbl BOAbI, COAEPXKaLLeNCcs B APEBECUHE: CBA3AHHYIO
n ceobogHyto. CBA3aHHas BOAA HaXOAWUTCA B KNETOYHbIX CTEHKax, a CBO-
604Has COAEPXUTCA B MNONOCTAX KNETOK M MEXK/IETOYHbIX NPOCTPaHCTBAX.
CBfi3aHHasa BOAA yAep>XMBaeTCcqd B OCHOBHOM (PU3MKO-XUMUYECKUMU CBA-
35IMU, NU3MEHEHNE ee cofepKaHUs CYLLECTBEHHO OTpaXkaeTcs Ha 60NbLINH-
CTBE CBOWCTB ApeBecuHbl. CBO6OAHAA BOAa, YAepXKMBaemas TONbKO MeXa-
HUYECKUM CBA3AMMW, y[ansaeTcsa fierye, Yem cBfA3aHHad BOAA, M OKa3blBaeT
MeHbLLEee BINSHNE Ha CBOMCTBA APEBECUHBI.

Mpun ncnbliTaHUAX C LEeNbIo onpeaenieHNsa nokasaTesiein GU3NKo-MexaHu-
4YeCKNX CBOWCTB peBeCUHbI €6 KOHAULMOHUPYIOT, NPUBOASA K HOPMa/n3o-
BaHHOW BIAXXHOCTH.

O6bemHas Macca (NN0THOCTb) APEBECUHbI OHON M TOWN XXe NOPOAbl He
ABNIAETCA BENNMYNHON NOCTOAHHOW U YBENMYNBAETCH C NOBbILLIEHMEM BNaX-
HOCTW. 03TOMY NPUHATO XapaKTepmn3oBaTh APeBECUHY NO 06BEMHOW Mac-
ce Npu cTaHAapTHON 15 %-Hoil BNaXHOCTN. O6beMHYO Maccy, onpeaeneH-
HYI NPU HEKOTOPON (PAKTUYECKOW BNaXXHOCTU, NPUBOAAT K CTaHAAPTHOW
no opmyre:

p5=/>,(1,060 - 0,047 nan/>B=/>,(1,075 - 0,005 IV),

roe pp— obbemHass Macca o6pasua npu 15 %-HoW BNaXHOCTK, r/cmM3nnu
Kr/m3 pw—obbemMHass macca obpasua npn PakTUYeCKOn BNaKHOCTU B MO-
MeHT onpegeneHus, r/cm3 kr/m3 W — BNaKHOCTb LpeBECUHbI B MOMEHT
onpeneneHns 06bEMHON Macchl, %.
Ha npakTuke no CTeneHn BNaXXHOCTU PasnnyaloT APeBeCUHY:
e MoOKpyt, W> 100 %, gnntenbHoe BpeMsa HaxOAUBLUYHOCS B BOAE;
o cBexecpybneHHy, W= 50—100 %, coxpaHUBLUY BNaXHOCTb pa-
CTYLLEro fepesa;
e BO3AYLWIHO-cyxy, W= 15—20 %, Bblaep>XaHHY Ha OTKPbITOM BO3-
AYXE;
e KOMHaTHo-cyxyt, W = 8—12 %, gonroe Bpema HaxOAMBLUYHCA
B OTan/JinBaeMoM MOMeLLeHUH;
e abconoTHO cyxyt, W = 0, BbICYLLEHHYK npu TemmnepaType t =
= 103 +2 °C.
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11.2.4. CpefHWe 3HaAYEHUA NJOTHOCTU APEBECUHDI

NpeBecrHa pasnuuyaeTcs CBOel NAOTHOCTbIO. M0 NNOTHOCTMW pPEBECUHY
OENAT Ha YeTbIpe rPynmbi:

1) oco6o Tsa>Kenble (NNOTHOCTL 60siee 0,8) — TBEpAble pacCesHHO-
COCYANCTblE — CaMLLUWT, Xe/fie3Hoe AepeBo, KN3nJ, Xypma,;
2) TsoKkenble (0,6-0,8) — KoNbLECOCYAUCTblIE NUCTBEHHble — AYyo,

SICEHb, KallTaH, KneH, rpab, 6epesa, 6enas akauus, rpyLua;
3) nerkue (0,4—0,6) — MArkne paccesHO-COCYANCTble JIMCTBEHHble —
0/1bXa, NnUNna, 0CUHa, COCHa, enb;
4) oco6o nerkne (meHee 0,4) —nuxTta, 6anb3a.
B Ttabn. 25 npuBegeHbl NAOTHOCTU NPU TPEX 3HAYEHUAX BNAXKHOCTU —
15 %, 50 % 1 a6CONOTHO CYXOW APEBECUHbI HEKOTOPbIX NOPOA.

Tabnuuya 25. TINOTHOCTb pPas3fMUHBbIX
nopoj ApPeBeCUHbl B 3aBUCUMOCTM OT BNAaXHOCTMH

MA0THOCTL ApeBecuHbl, Kr/m3

Mopoga
P15 Pso Po
MuxTa cnbupckas 375 453 350
CocHa cnbupckas 435 537 410
Enb 445 550 420
CocHa 06bIKHOBEHHas 500 622 470
NlnctBeHHMUA 660 813 630
Mpab 800 974 760
Akauus 6enas 800 974 760
Mpywa 710 876 670
Ay6 690 852 650
KneH 690 852 650
FAceHb 0ObIKHOBEHHbI 680 840 645
Byk 670 815 640
Ba3 650 800 615
bepesa 630 766 600
Opex rpeukunii 590 730 560
Onbxa 520 632 490
OcuHa 495 610 470
Nuna 495 610 470
Tonosnb 455 511 430

WBa 6enas 455 511 430
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11.2.5. MexaHN4ecKune CBOMNCTBA APEBECUHbI

MexaHn4yecKne CBOMNCTBA XapaKTepu3ytT CNOCOOHOCTL CONPOTUBNATD-
CA BO3[EeNCTBMIO BHELWHUX CUN (Harpysok).

K MexaHW4ecKUM CBOMCTBaM APEBECUMHbI OTHOCATCA NPOYHOCTH W Aedop-
MaTWBHOCTb.

MPOYHOCTb — CMOCOGHOCTb APEBECUHbI COMPOTUBAATHLCA Pas3pyLUEHUIO
0T MeXaHWNYeCKnX yCUIuni.

[ledhopmMaTVBHOCTHLIO Ha3bIBAETCA M3MEHEHMEe POPMbl U pasMepoB gpe-
BECWHbI NOA LeACTBUEM BHELLUHUX CUI.

11.2.6. TexHONOrnYyecKmne CBOMCTBA [JPEBECUHDI

K TexXHOMornmyeckMm cBOMCTBaM [peBECUMHbI OTHOCATCA: TBEPAOCT,
yAapHas BA3KOCTb, CNOCOBGHOCTb YAEPXKMBATb MeTan/IMyecKne KpenaeHus,
FHYTbCH, packasblBaTbCA N U3HOCOCTOMKOCTb APEBECUHDI.

TBepfoCcTb onpeaenseT BO3MOXHOCTM 06paboTKM 1 OTAENKN LPEBECUHBI.
Mo TBEPAOCTU MOPOAbI AENAT Ha FPYNMNbI:

* MSATKME — COCHa, eflb, Keap, NuxTa, TOMNoJb, 0/ibXa, INNa, OCUHA,
Opex MaHbYWXXYpPCKUiA;

e TBepAble —NUCTBEHHMUA, 6epesa, Kaparad, Ay6, KneH, ACeHb, LWen-
KoBuLUa, 6yK, A6/10HSA, Opex rpeuKuii;

* 0YeHb TBepAble — bGenas akauus, rpyiwa, camwunT, gucTawka, rpab,
bepesa XenesHas, TUC, Xefle3Hoe AepeBo, Xypma.

Ycywka. YMeHblleHne IMHENHbIX pa3sMepoB M 06bema ApeBeCUHbI Npu
yAaneHnn U3 Hee CBA3aHHOW BO/bl Ha3blBAETCH YCYLUKOW. Y aaneHne cBo6oa-
HOW BOAb! HE BbI3blBaeT YCYLIKN. YeM 60NbLUe KNETOUYHbIX CTEHOK B eAUHMLE
o6bema gpeBecuHbl, TeM 60/bLLEe B HEW CBA3aHHOW BOAbI U BbllLe YCYLUKa.

KopobneHve. V3meHeHne (opMbl nuaomatepuanos WM 3aroTOBOK MNpu
CYLWIKe, a TakXe BbINWU/I0BKe U HEMPaBUIbHOM XPaHeHWW Ha3blBaeTCsA KO-
pobneHnem. Yauye Bcero KopobsieHMe NPOMCXOAUT U3-3a Pa3INUnA YCYLLKK
MO pasHbIM CTPYKTYPHbIM HanpaBfeHUsM. Pa3nnyaloT nonepeyHyo 1 npo-
[0/IbHY0 MOKOPO6NeHHOCTb. lMpogonbHas NOKOPO6GNEHHOCTb OblBaeT: Mo
KPOMKe, Mo nnacTu 1 KpblioBaTocThb (puc. 113).

Kopob6neHne MOXET BO3HWKATb MPUM MexaHU4Yeckon 06paboTKe Cyxmx
nuaomartepuanos Mpu HECUMMETPUYHOM CTPOraHWKM, K3-3a HapyLleHUs
PaBHOBECKSA OCTATOUHbIX HAMPSXKEHNA.

11.2.7. BuonormnyeckKkue ceomcTea

Buonornyeckne cBOKCTBA APEBECUMHbI XapaKTEPU3YTCS CTOWKOCTbIO
NPOTUB NOPaXKEHUS rpubamm U HaceKoMbIMM. o CTONKOCTM BCe MOPOAb
APEBECMHbI NOApa3aenaTCs:
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Puc. 113. Buasl NOKOpo6/1EHHOCTM NUoMaTeprasnos:
A — nonepeyHasi: a — xejiobuyartasi; 6 — TpaneyneBnaHas; 8 — PoMOOBUAHAS;
r — oBasbHas. b — npogonbHas: A — Mo KPOMKE; € — MO NacTu; X — KpPblJ1I0BaTOCTb

e ManocTtorkne —bepesa, 6yK, 1nna;
e CpefHecTONKMe —COCHa, Keap;
* CTOWKMe —ay0, Kaparay, nuxra.

ana npegoxpaHeHnNa ApPpeBECUHBbI OT BOS,IJ,GVICTBI/IFI FpVI6KOB N HAaCEKOMbIX
ee O6pa6aTbIBaPOT Bnaro3awTHbIMM N aHTUCENTUYECKUMIU COCTaBaMMU.

11.2.8. Buabl CTPONTENbHbLIX MaTepUasioB U3 APEBECUHDI

JlecHoe ToBapoBeAeHWe pa3finyaeT pasiMyHbIe BUAbI NUIOMaTEPUANOB U
Cbipbf, MU3rOTOB/IEHHOIO U3 ApPeBeCuHbl, pa3pabaTbiBaeT YCNOBUSA yayulle-
HUA KayecTB 3TON NPOAYKLMK, NpaBu/ia XpaHeHUA, a Takxxe 06mepa, yyeTa,
MapKNUpOBaHUA, TPaHCNOPTMPOBAHUA N MPUEMKU-CAAUYM MPOAYKLUN NPpU
peanusauunn ee NnOTpedbUTENSAM.

JlecomaTepuansl onpegesieHHOro HasHayYeHUs HasbIBAOT COPTUMEHTa-
MU. VX pa3ninyaroT Mexay co60i Mo BHELWHEMY BUAY 1 CTENeHN 06paboTKu.

Ha puc. 114 nokasaHa cXema pasfie/IKu ApPeBeCcHOro cTeo/sia Ha COpTU-
MEHTbI.

Mo cnocoby MexaHM4yeckon 06paboTKuM BCe necomaTepuasnbl MOTyT ObITb
pasfeneHbl Ha crefytoLlme Kiacchl: Kpyrible, NUAeHHbIe, Nyl eHble, CTPOraH-
Hble, KONOThle, U3MENbYEHHbIE.

B 3aBUCMMOCTKN OT HaNNYMA U PasMepoB MOPOKOB OTPE3KU X/bICTa pas-
LenaT Ha cnefyoliMe ToOBapHble KaTeropuun: fenosass U HU3KOKa4yeCTBEH-
Hasa [fpesecuHa. [lenoBas — Kpyr/fble U KOMNOTble filecomarepuanbl, Kpome
[pOB, MHEBOMW OCMOJI, a TaKXe TeEXHONOrnyeckas Lena.
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| 6peBHO Il 6pesHo \\ 6peBHO 6

Puc. 114. Cxema pasfeniku ApeBecHOro CTBo/1a Ha COPTUMEHTbI:
a— AeneHne CTBO/A Ha [1e10BYyI0 U APOBSHYIO YacTu; 6 — aeneHue fenoBoii yactu
Ha OTAe/IbHble COPTUMEHTbI; B — MPOAO/IbHbIA paspe3 COPTUMEHTOB, NOJyYaeMbIX 13
ofiHoro cTBofa; 1— komneBas 4acTb; 2 — cpeAuHHas 4YacTb; 3 — BeplIMHHAA 4YacTb;
4 — BepwunHKa

Mo Ha3Ha4YeHuWto, cTeneHn 06paboTKM 1 cnocoby NPOM3BOACTBA KPYT/ble
NeNoBble necomaTepuanbl pas3fenstoT Ha YeTbipe rPynnbl COPTUMEHTOB!
1) Ans pacnuiioBKU U CTPOraHus, ANs NyLleHns;

2) AN uennno3Ho-6yMaXKHoOM NPOMbILLIEHHOCTHU;
3) Npon3BOACTBA APEBECHbLIX MINT U XMMUYECKOI NepepaboTKu;
4) Ana Mcnonb3oBaHWsA B KPYr/ioM BuAe.

Cpean COPTUMEHTOB NEPBOM FPynMbl N0 06beMY NPeobiafalT KPsS>KN —
KPYrnble AeN0oBble COPTUMEHTHI, NpeAHa3HayYeHHble 411 BbipaboTKM cne-
UManbHbIX BMAOB NPOAYKLMWN, U MUNOBOYHbIE BpEBHA — KPYTr/ble [e/0Bble
COPTUMEHTbI, NpeAgHa3HavYeHHble A8 MCNONb30BaHUA B KPYr/10M BUAE WK
B KauecTBe CbIpbsi 415 BbIPabOTKM NuIomMaTepmnanoB 06LLEro Ha3HaYeHus.

MuneHyo NpoAYyKUUIO NOMyYaloT NPOAO/bHBLIM AeneHnemM B6peBeH U Kps-
XXM Ha 4yacTu c Nocnesyrowmm NpoLo/IbHbIM U NONEPeYHbIM packpoem. 1o
(hopMe MonepeyHOro cevyeHMs NUNONPOAYKLMA AeNUTca Ha b6pycbs, 6py-
CKW, AOCKK, LWNan.l.

CTporaHblii LUMOH — TOHKWIA NTNUCT APEBECUHbI, NONYyYaeMblil NyTEM pe-
3aHWS B TOPU30HTA/IbHOMN MJIOCKOCTU 6pPYCbeB Ha CTPOrasibHbIX CTaHKax.
Takol WNOH UCNOJb3YIT B Ka4ecTBe 06/IML,0BOYHOI0 MaTepuana.

JIyLWEHbIA WINOH — 3TO TOHKWIA NUCT APEBECUHbI, NOMYyYaeMblid NpK pe-
3aHMK YyypakoB no cnupanu. OH SBNSAETCA OCHOBHbIM NonyhabpukaTom, u3
KOTOPOro BbipabaTbiBatOT (haHepy, haHepHble NANTbI, APEBECHbIE NIacTu-
Hbl, THYTO-K/IeeHble 3ar0TOBKMU.

daHepa — cfioucTas K/neeHas [ApeBecHHa, cocTosAwas M3 CK/IeeHHbIX
MeXxzay co60i Tpex u 60nee NMCTOB NYLLEHOrO WNOHa. s U3roToBAeHNS
(haHepbl UCNONL3YIOT ApeBecuHY Gepesbl, 0/ibXK, ACEHA, UbMa, fyba, byka,
NWNbl, OCUHBI, TONONA, KNEHa, €11, COCHbI, NUXTbI, Keapa, TUCTBEHHULbI.
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daHepHble NINTbI NPeACcTaBNAT CO60M CNOXHbIA KOMMO3ULNOHHbIN
mMaTepuan, COCTOAWMIA U3 CEMU N 6ONee CMOEB NYLWEHONO WMNOHA, CK/IEEH-
HbIX CAHTETUYECKUMW KnesMu. MNanTbl OTANYAKOTCS OT (PaHepbl Hanpas/e-
HMWEM BONOKOH BHYTPEHHMX C/MIOEB LUMOHA.

[l peBeCHOCT PY>KeUHble NANTbI NPeACTaBAAT cO60M MaTepuan, N3roTos-
NEHHbIN N3 Pa3NINYHbIX BUOB [PEBECHbIX YaCTUL, CMELLIAHHbIX CO CBA3YHO-
LWMM N CKNEEHHbIX MYTEM ropsyero nNpPeccoBaHms.

[lpeBeCHOBOIOKHMUCTas NinTa — NIMCTOBON maTepuan, M3roToBNEHHbIN 13
nepennieTeHHbIX MeXAay co60l CPOPMMPOBAHHbIX B KOBEP BNAXHbIX UK CY-
XWX APEBECHbIX BOTOKOH NMOCPEACTBOM CYLUKWN UAN FTOPSYEro npeccoBaHus.

11.3. TOCYAAPCTBEHHbBIE CTAHOAPTbI
HA TECOMATEPUAJIbBI N METOAUNKW
KOHTPOJIA

MeToAbl KOHTPO/IA KayecTBa /1IeCOMATEPUAN0B KPYI/bIX NINCTBEHHbIX
nopopg ocyulectsnatca no NOCT 9462—88, a necomartepuanoB Kpyr/ibixX
XBOWHbIX nopog —no FOCT 9463—88.

MeTogbl onpegeneHnsa obbema necomatepnanoB KnacCcu@uuupyroTcs
cneaytoumm o6pasom:

1 Mo KonnyecTBy N3MepsAeMbIX lecomaTepunasnos:

a) MOLWITYYHbIA, NPM KOTOPOM 06BLEM KaXAoro OTAeNlbHOro fecomare-

prana onpepenseTcd OTAENbHO MO TOMWMWHE (AUaMETPY) U ANNHE;

6) rpynnosoi, nMpu KOTOPOM 06bLEM COBOKYMHOCTMW JiecOmMaTepuasnos
onpefensatOT No napameTpam Nayku, naketa Uam TPaHCNOPTHOW eM-
KOCTW.

2. 1o npuHUUNY N3MepeHuns:

a) reoOMeTpUYecKnin, Nnpu KOTOPOM 06bLEM NnecomartepuasnoB onpenens-
eTca no rabapmtam M3 COBOKYMHOCTU (PMKCUPOBAHHON (POPMBI;

6) BECOBOW, NPM KOTOPOM 06BbEM flecoMaTepuanoB onpeaensieTca NnyTem
NX B3BELUNBAHMSA C NOC/EAYHOLUMNM NepecyeToOM MaccCbl B 06beMHbIe
rnokasartenu;

B) IMAPOCTAaTMYeCKOro B3BelWwBaHMUA (KCMTIOMETPUYECKNIA), NPKN KOTO-
pPOM 06bEM NecomaTepuanos onpeaenseTcs no 06bemy BbITECHEHHOW
BOAbI NPV NMOTPYXXeHNN B Hee lecOMaTepunasnos;

n) thoTtorpamyecknit, Npu KOTopom 06BLEM necoMaTepuanoB ornpeje-
NAKT NO rabaputam M MOSIHOAPEBECHOCTY WTabensd, KOTopble ycTa-
HaB/IMBAKTCA MO ero portorpaguam;
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e) 3/1eKTPOHHO-0NTUYECKUIA, NPV KOTOPOM FreoMeTpUYECKoe onpesene-
Hue 06bemMa necoMaTepuanos NPOBOAAT MO rabapuTam C MPUMEHEHN-
eM 3/1eKTPOHHO-0NTUYECKNX CPEACTB.

[MepeuncneHHble Bblle METOAbl M3MEPEeHUA AnameTpa M 06bemMa pac-
NpoCTpaHATCA Ha 6peBHa BNaxXHOCTbIO 6onee 30 % (Bblle npegena Ha-
CbILEHNS KeTOYHbIX CTEHOK). Mpn n3MepeHnax aanHbl OpeBeH ee 3Hauye-
HUA CYNTAKOT He 3aBUCALLMMMN OT BIAXKHOCTU ApeBecUHbl. Mpu nowTy4yHOM
reoMeTpnuyecKoM MeToAe ornpeaenieHns obbeMa U3MepPAOT ANIMHY U TONLLN-
HY N1econpoayKuuu.

[NVHY CTBONOB U KPYTI/bIX NecoMaTepunanoB 06bIYHO U3MePSAOT MEPHOWA
NUHENKOI, MEPHOW NEHTO N PYNETKON.

CornacHo lMpukasy ®TC Poccun ot 22.10.2007 r. «O cOBEPLUEHCTBO-
BaHWN TaMOXXEHHOro OOpMEHUA U TaMOXXEHHOr0 KOHTPONA KPYr/biX
necomatepunanos» Ne 1291, npu TaMOXeHHOM KOHTpPOJie NMpoBepseTcsa Co-
OTBETCTBUE NlecOMaTepmnasnoB, MOCTaBAAEMbIX Ha 3KCMOPT, CledyroLWwunmMmu
MEeTOAMKaMWN BbINOMHEHNA N3MEPEHNIA:

1. MBW Ne 203—01—2007 «MBW. lMowTy4yHoe n3mepeHme obbema Kpy-
NbIX HEOKOPEHHbIX flecomaTepmnanoB ¢ KOPoil U 6e3 Kopbl C UCMO/b30Ba-
HWEM CpPefACTB M3MEPEHUI reoMeTpUYecKUX BennYMH. MeTtogmka BbINoJ-
HEHUSA U3MepeHnin obbema NapTUM KPYI/bIX flecomartepuanos rno mMeTomy
KOHLLEBbIX CEYEHUN».

2. MBW Ne 203—02—2007 «MBW. MowTy4yHoe n3MepeHne obbema Kpy-
NbIX HEOKOPEHHbIX SlecomaTepmnanoB ¢ KOPOin U 6e3 Kopbl C UCMOJb30Ba-
HUEM CPeACcTB M3MEpPEHUI TeOMeTPUYECKMUX BeNMYMH. MeTogmKa BbIMoJI-
HEHMA M3MepeHUin obbema NapTUKM KPYrablX fiecomaTepuanoB rno Metoay
CEepefMHHOr0 CeYEHUAX.

3. MBW Ne 203—03—2007 «MBW. lMowTy4yHOoe n3MepeHue o06bLEMA
KPYr/ibIX HEOKOPEHHbIX flecoMaTepuanoB ¢ KOpo 1 6e3 Kopbl C MCNOJIb-
30BaHNEM CPeACTB M3MEPEHUI FeOMeTPUYECKMX BENNYMH. MeToAnKa Bbl-
MOSIHEHUSA U3MepPeHUit o6bema NapTUKU KPYr/blX fiecomatepuanos ¢ Npu-
MeHeHNeM Tab/INYHbIX 0OBLEMOBY.

4. MBW Ne 203—04—2007 «MBW. N3mepeHne ob6beMa KpPYr/biX HEOKO-
PEHHbIX flecoMaTepmnanoB ¢ KOPO 1 6e3 KOpbl TeOMETPUYECKUM METOLOM.
MeToAnKa BbINOHEHWUA N3MEPEHUI 06bemMa NapTuM Kpyribix fiecomare-
pranoB, NOrPyXeHHbIX Ha BaroHbl 1 HA aBTOMOOUIN».

OTMeTUM, 4YTO Kpome uyeTblpex MBW, BO3MOXHO npumeHATs MBW
130106 «JlecomaTepuanbl Kpyrnble. M3amepeHne o6bemMa MOLWTYYHbI-
MW M TPynnoBbIM1 MeTogamMn. MeToamKa BbIMONTHEHNA U3MEPEHUIA», UC-
KNOUNTENbHO A9 CNJIOWHOIO NMOWTYYHOr0 N3MepeHnsa o6beMa Kaxkaoro
O6peBHa MapTuUM KPYr/iblX flecoMaTepuanos 060 nopogbl (B TOM YuUCTe,
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Hanpumep, U3 OCUHbI, KOTOpas He yKa3zaHa B 06nacTu npumeHeHna MBW).
Y Kaxgoro 6peBHa U3MeEPSAOT BEPXHUA M HMXXHMIA AUaMeTpbl C YYETOM
KOpbl U (DAKTUYECKYO A/IMHY BpeBHa.

MeTog onpegpeneHus obbema 6GpeseH no Tabnuuam FOCT 2708—75
OCHOBaH Ha onpejgeneHnn obbema 6GpeBeH Mo A/INHE U LUaMeTpy B BepX-
HeM Topue, n3MmepeHHOM 6e3 Kopbl. 3mepeHnsa v OKPYrieHua 4o NpUHA-
TbIX rpajgauuini gnaMeTpoB U ANIVMH NecomMaTepuanos cnegyeT NpoBOAUTb MO
FOCT 2292-88.

OnpepeneHne o6beMa 4e/0BbIX COPTUMEHTOB NPOMN3BOAMNTCS MO Pe3y/b-
Tatam U3MepeHmnin 6e3 yyeta Kopbl, JpOB —C KOPOIl. Pe3ynbTatbl BblYnUC/e-
HUIN 06beMa BpeBeH OKPYIrNATCA ANA OTAeNbHbIX 6peBeH Ao 0,001 m3 ans
naptuin 6peseH — a0 0,01 m3

3mepeHne BNaXHOCTU NMPOMU3BOAUTCA MO CMIOXHbLIM MeTOAMKAM, MpPK-
BeJeHHbIM B CTaH4apTax.

11.3.1. A3mepeHUe BNaXKHOCTU peBECUHbI
CyLWN/IbHO-BECOBLIM METOLO0M

3mepeHne BNaXXHOCTU APEeBECUHbI AO/HKHO MpPeALWecTBoBaTb N3Mepe-
HUIO reoMeTpuu, MOCKO/bKY MPOLEHT COAEPXKaHWSA BOAbl BAMAET Ha Jin-
HelHble pa3mepbl 1ecomaTepuana.

[ns TOro 4to6bl OLEHUTb, HACKO/ILKO C/IOXHOW AiBNSNach 3Ta 3agadva fo
BHeApeHud crneumnanbHbIX CPeACcTB USMEPEHNSA, OCTAHOBUMCA Ha npoLeay-
pe M3MepeHus BNaXHOCTWU, npeagnucaHHon MOCT 17231—78 «Jlecomarte-
puvanbl Kpyrable U Konotble. MeToAbl onpeaenieHUs BAaXXHOCTU.

JTOT CTaHAAPT YCTaHaB/NNMBAET METO/Abl TaK Ha3blBaeMOro CyLunabHO-Be-
COBOro onpegeneHusa snaxHoctu. CyLHOCTbL METOA0B 3aK/1H0YaeTCA B ONpe-
[AeNeHnn Maccbl Bnaru, yaaneHHOW 13 LpeBeCUMHbl NMpu BbICYLWIMBAHUN [0
abCoOMOTHO CYXOro COCTOSIHUA, a caMU MEeTO/bl pa3/inyaroTca Mexay coboi
TemMnepaTypou BbICYLLUMBAHUA W, COOTBETCTBEHHO, CKOPOCTbIO MPOBELEHUA
N3MEPEHWUIA.

CHayvana genaetca oT60p 06pas3L,0B B BUAE MOMepPeyHbIX CPe30B lecoma-
Tepnana. Konnyectso o6pasyoB M Cnocobbl UX NonyvyeHUss — MecTa Bbl-
nuanBaHnA, opma n KonmyecTso 06pasLoB, CNocob BbINUINBAHUA — BCE
3TO NOAPO6GHO ONKMCaHO B CTaHAapTe.

[ns npoBefeHNs U3MEPEHU CNONb3yeTCs annaparypa:

1 Becbl no FOCT 24104—80 ¢ norpewHoCTbO0 B3BeWMBaHUSA He 6osee
001r.

2. CyWIMNbHbBIA WKah ¢ eCTeCTBEHHOWN LMPKYaUnein Bo3gyxa, obecneyn-
BaKOLL M1 NOCTOAHHYO Temnepatypy (103 + 2) °C.

3. 9kcmkatop no NOCT 6371—82 ¢ rMrpocKonNMYecKnM BELLLECTBOM.
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4. MeTannunyeckasa nuHeiika no NOCT 427—5 ¢ nNOrpewHoCTbO U3Mepe-
HNA He 6osiee 1 MM.

5. TpaHncnoptup no NOCT 13494—80 ¢ norpewHoCTb0 M3MepeHunsa He 60-
nee 1°.

6. MakeTbl M3 BNaroHenpPoOHWLAEeMON MJIeHKM BMecTUmocTbio 0,002—
0,003 M3u repmeTnYHbLIE COCYAbI.

7. MycToTensii 6yp BHYTPeHHUM gnameTpom 9—I10 mwm.

3MepeHUs NpoBOAAT Mo cneynansHOn MeToauKke, NPpUBeLEHHON B CTaH-
fapTe. 34ecb 419 KPAaTKOCTW NpMBELEM TONIbKO OCHOBHOE COfep)kaHue Me-
TOAVKN:

e Kax/yl npoby B3BEWNBAKT C NOrPeLIHOCTbIO, HE MpPEeBbILLAOLLEN
0,25 % ee macchl;

e 3a00/I0HHYIO0 1 AAPOBYHO YacTu NPo6bl, CHOPMUPOBaHHbLIE N3 06pa3-
LLOB, OTOGPaHHbIX 6YPOM, B3BELLINBAIOT Pa3fe/bHo;

* ec/in Npo6bl HEBO3MOXXHO B3BECUTb cpa3y nocse oTbopa, TO UX He-
06X04MMO MOMECTUTbL B FepMETUYHO 3aKPbITbIA COCyA, MpeaBapu-
Te/NbHO 3aBEPHYB KaXAyk rpynny, BXOAAWYK B Mpoby, B nakeTt u3
BNaroHenpoHuL,aeMmoro marepuana,

e MpoO6bl NOMeLLAT B CYLUMUbHbINA WKa) 1 BbICYLLIMBAKOT NpU TEMMNe-
patype 103 = 2 °C 40 NOCTOAHHOW Macchl;

* CyMUTaloT, 4YTO Npoba 4OCTMUINA NOCTOSAHHON Macchl, €C/IN U3MEHEHME
Maccbl 3 NPOM3BO/IbHO BblIOPAHHbIX CEKTOPOB UK 06pasL,oB, BXOAA-
W KMX B MPody, Mexay ABYMS B3BELUNBAHMAMMW, MPOBEAEHHbBIMU C UH-
TepBasiom 2 4, He npesbiwaeT 0,25 % nx maccel,

* MepBoOe B3BelIMBaHWe AN5 APEBECUHbI MATKMUX MOPOL NPOU3BOAAT He
paHee 4yem 4yepes3 6 4, a 419 ApeBeCUHbI TBepAbIX nopog —4epes 10 Yy
nocne Havyana CyLUKu;

* Npob6bl N3 APEBECHbIX MOPOA, COAepPXKaLLMX NeTyyme opraHu4yeckue
BewecTtBa (CMO/bI, Kameaun M T. M.) B KOMMYECTBaxX, BANAIOLLMX Ha
pe3ynibTaTbl UCMbITAHWIA, HE AO/MKHbI CYLWNTLCS cBbiwe 20 y;

* T0C/Ie BbICYLIMBAHUA NPOOY OXNaXAAlOT B 3KCMKATOpPe 40 KOMHAT-
HOI TemnepaTypbl U B3BELLINBAIOT;

 [lafee HacTynaeT oyepedb 06paboTKM pesy/bTaToB.

BnaxHocTtb (M) B NpoueHTax Ana KpyriblX ecomarepuanos, ecnm 06-
pasubl B3ATbl B BUAEe LeNbiX CPe30B UKW B BUAe WX MOMOBUH, a TakKxe ANnd
KONOTbIX /lecoMaTepunasnioB BblYMCAAKOT MO hopmyne:

TO
roe T, TO— macca npo6bl 40 1 NOC/E BbICYLLUNUBAHUSA, T.
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O3HaKOMUTbLCS CO BCEMU TOHKOCTSAMM 3TON METOAUKMN MOXHO MO TEKCTY
ctaHgapta. CyTb npouecca npocta — Npu HarpeBaHMn obpasua B IKCMKa-
Tope Bofa mucnapsieTcs, M obpasubl TEPAKOT CBOK Maccy. Yem Bbille TEM-
nepartypa, TeM 6biCTpee MAeT UcrnapeHme. PernaMeHTMpPOBaH NpoLecc npu
TemnepaTypax 103 n 120 °C. B nto6om cnyyae npoueaypa M3MepeHuin 3aHu-
MaeT MHOT0 4acoB 1 TpebyeT 60/bLWIOro 06bLemMa py4yHOro Tpyaa v gaunTesb-
HOM 06paboTKKN pe3yNbTaToB.

11.3.2. A3mMepeHne BAaXKHOCTU
APEeBECUHbI 3/IEKTPOB/IaroMepom

CtaHgapt NT'OCT 16588—91 yctaHaB/nMBaeT Tpu MeTofda onpeneneHus
BNAXXHOCTU:

1) c nMcnonb3oBaHMEM 3/1IEKTPOBNAromepa;

2) KOHTPO/IbHbIN CYLIWN/IbHO-BECOBOW METO/;

3) YCKOPEHHbIV CYLLUN/TbHO-BECOBOW METOA,.

CyLWwnbHO-BECOBbIE METOAbI ONKMCaHbl Bbile. OCTaHOBMMCS Ha MeToe
onpefesieHNa BNaXHOCTMW 3/1eKTPOBNAroMepom.

Pabounii MeTOA C MCMOJIb30BaHMEM 3/1eKTPOBaromMmepa NpUMeHsT 44
NUNONPOAYKUMN W AeTanei ¢ BNaXHOCTbK OT 7 A0 28 %. DTOT MeToj He
TpebyeT BbIpe3Kn 06pasL,oB, HO TakKXe UMeeT CBOU OrpaHUYeHns 1 He pac-
NPOCTpaHsAeTCa Ha onpefeneHne BAaXXHOCTU MepP3/10/ WU NOABepriueics
rny6oKoM NPONUTKE APEBECUHDI.

CyTb MeToja C MUCNOJib30BaHMEM 3/IeKTpOBaroMepa — OnpegeneHue
BNAXXHOCTW [PEBECUHbI MO Be/IMYMHE 3/IEKTPUYECKOrO COMPOTUB/IEHUS,
AN3NEKTPUYECKON MPOHULAEMOCTN WUAW APYTUX 3NeKTPOPU3NYECKMX Xa-
PaKTEPUCTUK APEBECUHDI.

BnaXHOCTb OTAENIbHbIX YY4AaCTKOB NUIONPOAYKLUN U3MEPAIOT Ha cepe-
AVHE LWNPUHBI NacTh Ha paccTosHMM He MeHee 0,5 M OT TOpLOB, y4yacT-
KV BblOMpaloT No ANnHe, cobnogasd npuHUMN cnyvyanHoctn. Konnyectso
Yy4acTKOB 3aBUCUT OT AJIMHbI NMUAOMNPOLYKLUN N AO/DKHO ObiTb HE MeHee
[BYX. YUaCTKU U3MepeHUn He [O/DKHbI COAepXaTb 3arpA3HeHuin u BUAM-
MbIX MOPOKOB APEBECUHbI. DNEeKTPOoAbl KOHAYKTOMETPUYECKUX Barome-
POB, OCHOBaHHbIX HA U3MEPEHMNN 3/IEKTPUYECKOTO COMPOTUBIIEHUSA, BBOAAT
B JP€BECUHY Ha MOJIHYIO UX rNyOuHy. 3a pe3ynbTaT U3MEpPeHUs BIaXXHOCTHU
NMPUHUMAIOT CpefiHee 3HauYeHe TPpex N3MepeHui.

Mpun ncnonb30BaHUKN 3NEKTPOBNAroMepoB, 0CHOBAHHbIX Ha APYTMX MPUH-
unnax, KOMYyecTBO 3aMepOB W CMNOCO6 OpMeHTauMK 3/1eKTPOLOB OTHOCU-
TeNbHO BOJIOKOH OMpefenserca npasunamu akcnayaraymy npunoopa. Hmke
npuBefeHo onucaHue npubopa 4na nsmepeH ™ gnaxHoctn BUMC-2.11.
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11.4. NSMEPWUTEJIb BIAXKXHOCTWN BUMC-2.11

N3meputenn snaxxHoctu (Bnaromepol) BUMC-2.11 (puc. 115) npefHa-
3HaYeHbl AN N3MEPEHMA BNAXHOCTU NUIOMATePUanos, AeTanein n n3genni
N3 XMMMUYECKN Heob6paboTaHHOW APEBECUHbI: COCHbI, e, TNCTBEHHULbI,
6epesbl, ayba, 6ykKa, OCUMHbI, NUMNbI, Keapa, KieHa, 0/ibXa, opexa, NuXxThl,
A610HN, ACeHS.

Bnaromepbl MOTYT ObITb MUCNOMb30BaHbI A1F U3MEPEHUSA BNAXHOCTU LLUN-
POKON HOMEHKNaTypbl TBEPAbIX MaTepuanoB Npu Ux LONONHUTENbHON rpa-
AYVIPOBKe.

Bnaromepbl BbINyCKarTCA C HACTPOMKOW MO YCPeAHEHHbIM XapaKTepu-
cTuKam. 15 NOBbIWEHNA TOYHOCTU USMEPEHUSA PEKOMEHAYETCA UHAUNBU-
AyanbHas rpagyvmpoBKa, KoTopas BbINOHAETCA HA KOHKPETHOW NapTumn ns-
MepAeMoro martepuana.

MpuHumn aeicTeus Bnaromepa BMMC-2.11 ocHOBaH Ha TOM, YTO AN3N1EK-
TpUyeckKas NPoOHNLaeMOCTb BOAbl BO MHOIO pa3 Bbille, YeM Yy 60/1bLLINHCTBA
mMaTepuanos, CrnocobHbIX nornowarb Bnary. Moatomy AguanekTpuyeckas
MPOHMLAEMOCTb BIAXKHOr0 MaTtepuana faeT AOCTOBEPHYH MHMopMauuio
0 ero B/IaXXKHOCTM.

MpepenbHas rnyouHa NPOHUKHOBEHUA BbICOKOYACTOTHOrO MOJA B Ma-
Tepuan coctaensaet 25—30 MM, NpU 3TOM HanbosbLIee BANAHME HA Pe3y/ib-
TaT OKa3blBalOT MOBEPXHOCTHbIE C/IOM MaTepuana. Ha TOUHOCTb M3MepPeHUit
CYLLeCTBEHHOE BNMAHME OKa3blBAeT aHW30TPOMNMUA MaTepuanos, KayecTBo
MOBEPXHOCTU, CTAabU/IbHOCTb MaTepmManoB Mo NAOTHOCTMW.

Puc. 115. iameputens BnaxHocty BVMC-2.11
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YCTpolicTBO Blaromepa

Bnaromep COCTOUT M3 M3MepuUTeNbHOro 6/10Ka, MMEKLWero Ha nuue-
BOM MaHenu [AeBATUMKNABULILHYK KnaBuaTypy W rpaguyeckuin gucnnen,
B BEPXHEN TOPLEBOM YacTU Kopnyca YCTaHOBJIEH pa3bem A5 NOAK/t0Ye-
HMUA BHELIHEro gaTtymka, cfieBa OT HEro PacnonoXeHbl 3/IEMEHTbI MHppa-
KpPaCHOro KaHana CBSi3n C KOMMNbIOTEPOM AN8 nepefayun n 06paboTKu UH-
(hopmayunm. Ha o6paTHOM CTOPOHE U3MEPUTENLHOIO 6/10Ka PacnosioXeHbl
3NeKTPOoAbl BCTPOEHHOI0 eMKOCTHOI0 nNpeobpasoBaTens.

OnpepgeneHne BNaXHOCTU N1eCO- U NUIOMaTeEPManoB ¢ UCNONb30BaHN-
em anekTpoBnaromepa BUMC-2.11 npon3BOAUTCS C Y4eTOM TpeboBaHUA
FOCT 1658891 (MCO 4470—81) «lMunonpoayKumna v AepeBsaHHbIe deTa-
nn. MeTtobl onpeaeneHns BNaxXHOCTU». MNpenmyLLecTBOM JaHHOro0 MeToa
SBNSAETCA TO, YTO OH He TpebyeT Bbipe3Kn 06pa3L|oB.

11.5. MOPTATUBHbLIN MPUBOP
MOAEHTND®UNKAUWNIN AECO-
N MNITIOMATEPNANTOB INMCTBEHHDBIX
N XBOWMHbIX NnorPOA APEBECUHBDbI (MM A)
LUNDPP «KEOP»

OTeyecTBEHHOM NPOMBbILWNEHHOCTLIO BbliNyckaeTca npubop «Kepgp»,
NO3BONAKOLWLNIA oNpeaensTb MNCTBEHHbIE N XBOWHbIE MOPOAbl APEBECUHDbI
MeTOoAaMM UCKOUYEHUS N NPAMON naeHTUNKaLmumn, a Takxe pabortarb Co-
BMECTHO C pacCMOTpPEHHbIM Bbile npnéopom BUMC-2.11.

11.5.1. OcHoBHbIe cBefieHUA 06 nsgenuum MMM «Kegp»

MM npegHasHayeH ANA TaMOXEHHOro KOHTPOMA 1eco- U nuaomarte-
pYanoB NUCTBEHHbIX U XBOWHbIX MOPOJ APEBECUHbI, NEPEBO3MMOIN aBTO-
MOOUNbHBLIM, Xe/e3HOLOPOXHbIM, MOPCKUM W pPeYHbIM TPaHCMOPTOM MNpu
HaxoXAeHnn nofb3oBaTens Ha 3emse (njowagke focmoTpa), gocmaTtpu-
BAEMOM TPAHCMOPTHOM CpPeAcTBe WM 06beKTe (aBTOMPULUEMN, XKEee3HO-
AOPOXHas nnaTopma, CKNagMpoBaHHbIN WAM WTAa6eNMPOBaHHbLIA Tpys,
TpPIOM U T. n.) 6e3 cneymanbHO NOATOTOB/IEHHOro paboyero Mecrta, B yCno-
BMAX Pa3/INYHOM OCBELLEHHOCTM, BNOO0OE Bpems rofa, Npu pasnNnyHbIX no-
rOAHbIX YCNOBUAX C LENb0 0OnepaTUBHON ANArHOCTUKMN Pa3NiMyHbIX NOpPoa
APEBECUHbI METOAOM NMPAMON MAEHTUPUKALNUM NNN METOLOM UCK/THOYEHMUA
C OAHOBPEMEHHbIM N3MepPeHNneM ee BNaXKHOCTH.
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MMV «Keap» obecrieumBaeT peLleHne cneayowmnx saiay:

1 OnepaTMBHYHO AWArHOCTUKY pasfIMYHbIX NMOPOL APEBECUHbI (feco-
N nunomMaTtepunasnbl) METOAOM NPAMOA MAEHTUHUKALUN UAN METOLOM UC-
KNto4veHns (He COCHa, He iCeHb M T. N.) 3a Bpems He 6onee 30 ¢ C BepOATHO-
CTblO He MeHee 0,95.

2. NamepeHne BNaXHOCTU ApeBeCcUHbl U (hOTOAOKYMEHTUPOBaHUE Tpy-
30B (C npumeHeHuem Bnaromepa BNUMC-2.11 n Beb-Kamepbl, BXOAALLNX
B KOMM/EKT NMOCTABKWU, MPU 3TOM KX NpPOrpammMmHble CpeAcTBa UHTErpupo-
BaHbl B NporpaMmHoe obecneveHune Mrn).

3. ABTOMaTM3NpPOBaHHOE POPMMPOBAHNE aKTOB TAMOXXEHHOI0 JOCMOTpa
(ocmoTpa) TOBApPOB M TPAHCMNOPTHBIX CPEACTB.

4. PasrpaHu4yeHue goctyna K MHMopmaynu, BKAKOYaAA 3Ta/lOHHYH WH-
(hopmaunto v pesynbTaTbl U3MEPEHNI, N PUKCUPOBAHME YCIOBUIA NpoBeje-
HWS TAMOXXEHHOro KOHTPO/IA (4aTa, BpeMA M MecTo NpoBeAeHns 4OCMOTPa,
® O npoBOANBLLETO TAMOXEHHbI KOHTPO/b).

5. OnepaTuBHbINA (B NOMEBbLIX YCNOBUAX) AOCTYN K MHGOPMaL MUK MO 3a-
KoHoAaTenbHOW 6a3e Pd, pacnopskeHuam n npukazam ®TC Poccuun, ao-
KyMeHTaMm [occTaHaapta (0CHOBHbIM TOCTam) 1 Apyron cnpaBovyHOU MH-
(hopMaLnn B HacTV NecONpPOMbILI/IEHHOr0 NPOM3BOACTBA.

6. BefleHne XXypHanoB C pesynbTaTaMi TaMOXXEHHOro KOHTpons and 60
nosib3oBaTenein 3a NpeflWwecTBYOLWMIA Nepnos Ao 6 MecsueB ¢ BO3MOXHO-
CTbIO UX OMepaTMBHOIO NPOCMOTPA U NepeHoca Ha Apyrue BblYMUCAUTENb-
Hble cpeAcTBa.

OCHOBHble TexHu4yeckune xapaktepuctuku MM «Kegp» npueefeHsl
B Tabn. 25

MM nepeHocuTCcA OAHUM 4YenoBeKOM (onepaTtopom) u obecreynBaer
yA06CTBO paboThl MPU HaXOXAeHUU ero Ha 3emse (naowanke 4OCMOTPA),
aocmaTpmMBaeMOM TPaHCMNOPTHOM CPeACTBE UM 06beKTe (aBTONpPULEN, XKe-
Ne3HOA0pPOXHas nnatgopma, CKAagMpoBaHHbIA UNU WTabennpoBaHHbIN
rpys, TPIOM 1 T. n.) 6e3 cneynanbHO NOATOTOBAEHHOTO paboyero mMmecra).

11.5.2. YcTpoiicTtBo U npuHuun geincteua MM «Kegp»

MpuHUMN gericTBUA Npubopa OCHOBAH Ha M3MEPEHUN U NOCNeAYHoLLei
mMaTtemMaTnyeckon o6paboTKe CeKTPOB OTPaXXEHHOr0 OT NOBEPXHOCTH Ape-
BECMHbI BUAMMOIO M MH(pPaKpacHOro CBeTOBOro notoka. Mpumep cnek-
TPOB HEKOTOPbIX COPTOB A4PEBECUHbI B BUAMMOM YaCTW CNEKTPasbHOro gna-
na3oHa nocne nx mateMaTu4yeckon o6paboTKM NokasaH Ha puc. B24.

OnTnyeckne cCBOMCTBA APEBECUMHbBI 3aBUCAT He TO/IbKO OT MOPO/bl, HO U
OT permoHa 1 KOHKpPeTHOro MecTa ee Npou3pacTtaHus (lecHas Uan NecucTo-
paBHMHHAA MeCTHOCTb, B LLlEHTPe U/IN Ha OKPauHe NeCHOro MaccuBa, B HU-
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Tabnuua 25. TexHMUYeCcKUe xapakTepucTukum npubopa MMA

HanmeHoBaHMe napameTpa

MeTofbl MAEHTU(OUKAL MM NOPOA APEBECUHbI

Twvn npoueccopa

BbicTpopgelicTeue npoueccopa, Iy,

O6beMm onepaTuBHoW namsaTtn (O3Y), M6ait

O6bem nocTosHHOM namatn (HDD), eait

PaspelLeHMe MOHUTOpPA, TOYEK

KonmyecTBO 3anucbiBaemMbIX KafpOB N306paXKeHNs, LUT.
Hanuuve BCTPOEHHbIX 3BYKOBOW, BULEOKAPTbI U JUHAMUKOB
YCTpoiicTBO BBOAA-BbIBOAA 60/bLINX 06bEMOB UH(OPMALLUK
CneKkTpanbHbIii Anana3oH U3MepeHUs, B AnanasoHe, MKM
[ononHutenbHble BUAbI BBOAMMOI nHGopmayun (ABWN)
—B/1XKHOCTb /1eCO- M NUIOMaTepPManos;

—BueonHpopmauna (poTomsobpaxeHue);

—BO3MOXHOCTb BBOJA rpanyeckoin WTpUX-KoL0BON (NNHENR-
HOW U/Mnn ABYMEPHOI) U pagnmoyacTOTHOW UH(opMaLum
[vnanasoH n3mepeHnsa BNaXXHOCTU ApPeBeCUHbI, %

OcHoBHas abcontoTHas NOrpPeLHOCTb U3MEPEHNSA BNAXHOCTH,
He xyxe, %:

—B gmanasoHe BAaxHocTn 5... 12 %

—aB AnanasoHe sriaxxHocTtn 12...30 %

—cBbiwe 30 %

Hanps)eHne NUTaHMUA OT UCTOYHUKA MOCTOAHHOIO TOKa, B
KonnyecTtBo nosib3oBaTenieit (C pasrpaHMyeHmeM goctyna

K 6a3aM fjaHHbIX), YeNoBeK

HakonneHve n xpaHeHne nHpopmaLmy 0 Nopofax 4peBecuHbI
3a nepuoj paboTbl, MecsLIEB

Bpemsi usmepeHus (NpoBeAeHUs naeHTUOUKaLun),

He 6onee, Cek.

Bpemsi HenpepbIBHOW aBTOHOMHOM paboTbl CO LITATHBIM KOM-
NNEeKTOM aKKyMYNATOpPHbIX 6aTapeil, He MeHee, yac
B03MOXHOCTb paboTbl OT CETM NEPEMEHHOI0 TOKa

BusyanbHoe oTobpaxkeHWe pe3ynbTaToB NAEHTU(NKALUKN Neco-
1 nuaoMatepmanos B y406HOM 415 BOCNPUATUS ONepaTopomM
BUE, BKOYasA yKa3aHWe KOHKPETHOr0 HaMMeHOBaHMs Nopoapbl
LpeBecuHbl (KakK 3To onpejesieHo B 0puLMabHbIX CNpPaBoOYHNKAx
Mo NecoBeIeHNI0), TUN NOPOAbl (TUCTBEHHAs, XBOWHas), n3Me-
PEHHOI BNaXHOCTU ApeBecuHbl (B %).

Bblgaya 4MarHoCTMYeCcKo NHGpopMaLnumn o cocTosHUM npnbopa
W pe3ynbTaToB MAEHTUMUKALNN NOPOS LPEBECHHBI T0/10COBLIMYU
CO006LLEHNAMM

"abapuTHble pasmepsbl, CM

Bec nepeHocMMOro (yaepXXnusaemoro ornepaTtopom npu nposeje-
HUWN N3MepeHunii) 060pyAoBaHUSA, Kr

haBa 11
«Kepnp»

BennuunHa napameTtpa

MeToa npsAMOi naeH-
TUpUKaLumm 1 mMeTop
NCKMIOYEHNS
VIA C7
1.0(1.5)
512(1,0)
160
1024 x 768
2000
NmeeTcs
dNaw-namaTb
0,4-3,5

NmeeTcs

meetcs
NmeeTcs

5-100
+15
+3
HE HOpMUpPYeTCS

9,6-14,4

60

30

4-5

220 (+22/—-33) B, 50 I'yy
ByKkBeHHO-UM(ppoBas,
rpaguyeckas

B BMae TeKCTOBOW U
peyeBoi MH(OpMaL MK

3Bx 19x 12

3,0
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31HE UM Ha BO3BbILWEHHOCTM U T. N.), OT BNAXHOCTU APEBECUHbI, BO3pacTa
[epeBa U Apyrux xapaktepucTuk. MoaTomy Aans HafgexHoW paboTbl B na-
MATU Npnbopa HeOH6X0AMMO MMeTb 06pasLbl CMEKTPOB APEBECUHbI N3 pa3-
NNYHbIX PalnoOHOB.

Mpu6op paboTaeT cneayowmm obpazom. CBETOBOW NOTOK OT cneuunanb-
HbIX UICTOYHMKOB M3Yy4YeHUA BUANMOTO U MHPPaKpacHOro Ananas3oHoB, pas-
MeLeHHbIX B (DOTOMETPMYECKOM LUape, nafaeT Ha TOPLEBYH MOBEPXHOCTb
NPOBePSEMON ApeBeCUHbI, OTPAXKAETCH OT Hee U Yepe3 ONTUYECKYIO CUCTEMY
npubopa nonagaeT Ha AU paKLMOHHbIEe pelleTku. B 3aBUCMMOCTM OT gnu-
Hbl BOJIHbI CBETa /4N paccemBaloTCA PELEeTKOM Noj pasMyYHbIMKU yriamu.
TakuMm 06pa3oM peLleTKn C03[alT pa3BepHyTble B MNOCKOCTU JIMHENHbIe
CNeKTPbl M3NYy4YeHUs, KOTOpble MPOeuMpyrtoTcs Ha cneuyuanbHble MHOTO-
3NEeMeHTHble poTonpueMHUKN. CUTHaNbI, CHATbIE C OTAe/IbHbIX 3/IEMEHTOB
(hoTONPUEMHNKOB, 06pabartbiBalOTCA MWUKPOMPOLECCOPHLIMU KOHTPO/IE-
paMy 1 nepeparoTcsd B MHOrO(YHKLMOHA/IbHbIN NOIEBOM BbIYUCINTENbHBIN
komnnekc (YTMBK), npeactaBnstowmnii co6on MouHbii MK B nonesom uc-
nonHeHunun, pabotarowmnim B onepaynoHHom cpege Windows XP Professional.

MM BbiNnoNHeH B BUAe MoHo610Ka (puc. 116).

OkpaH MLM

BxogHoe okHO BUC

3awmnTHaa Kpblwka

Puc. 116. BHewHwnii Bug MM «Kepp»

Ha 3agHein naHenn MM (puc. 117) HaxoAsaTcs cneayrouine 3NeMeHThI:
1 —Tym6/1ep BK/IOYEHMA NUTAHUA; 2 — KHOMKA 3anycka pexuma namepe-
HUA; 3 —Tymba1ep aBTOHOMHOTrO (6e3 BkntoyeHusa bV C) BKNOYEHNA BEH-
TMnaTopos; 4 — USB-pa3beMbl A15 MNOAKIHOYEHNUS BHELWIHWUX YCTPOMCTB;
5 —pasbem nutaHua; 6, 7 — COM n VGA nopT gng nogkKn4vYeHna Bna-
romepa BUMC-2.11u BHelHero MmoHUTopa; 8 —rpynna n3 6 ceetToanos-
HbIX MIHANKATOPOB COCTOAHUSA U PEXXNUMOB paboThbl; 9 —yLIKN AN NOABECE;
10 —anHamunkn; 11 —BeHTUNATOP.

Mpwn NnpoBefeHUN TaMOXXEHHOT0 KOHTPONA ¢ npumeHeHunem MM ocHOB-
HbIM COfepXXaHneM ABnseTca paboTa c NPorpaMmMHbLIM KOMNIEKCOM U3LeNnuns
(puc. 118). OnpegenuTenb NOPOA APEBECUMHBI MOXeT paboTarb COBMECTHO
C Usmeputenem snaxHoctn BUMC-2.11
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Puc. 117. 3agHaa naHenb MM «Kepgp»

Puc. 118. MNMpoBeaeHue namepeHunii npuoopom MM «Kegp»

KOHTpO]'IbH bl€ BOMPOCHI

1

MpuBeanTe XapakKTepuCTUKY neca U U3ennii U3 ApeBecuHbl Kak 06bekTa
MeXAYHapoAHOW TOProB/Nn.

HasoBute mMeToAbl U CNOCOObLI NAEHTU(MMKALNN APEBECHBLIX MOPOA.
Mepeuncnute husmyeckme, 6MONOrnMYecKme, XMMMYeCKue CBOMCTBaA ApeBe-
CUHBI.

Kakue Bugbl necomarepumanos bbiBatoT?

OnuwunTe rocygapcTBeHHbIe CTaHAapTbl Ha necomMartepuanbl U METOLUKU
KOHTpON4, paspaboTtaHHble ®TC Poccum.

OnuwunTe NPUHUMN AeACTBMA U3MepUTens BnaxxHoctn BUMC-2.11.
OnuwunTe NPUHUKUN AeACTBUSA MOpTaTUBHOrO npubopa MAEHTU(DMKALMM
Neco- 1 NUIoMaTepuanoB IMCTBEHHbIX U XBOMHbLIX Nopog ApesecuHbl MM
«Kegp».



[ JIABA 1

METOAbl N TEXHNYECKWE CPEACTBA
HABTKOAEHUNA, ONEPATVBHOIO
KOHTPOJIA N OXPAHbI OB bEKTOB

12.1. TAMOXEHHOE HAB/JTIOAEHWE

Tamo>KeHHOe HabnaeHne — rnacHoe, LeneHanpas/ieHHOe, CUCTEMATU-
4yecKoe WM pa3oBOe, HEMOCPeACTBEHHOe WM OnocpefoBaHHoe (C npwu-
MEHEHNEM TeXHUYECKUX CpeAcTB) BU3yasibHOe HabntogeHMe YnosHOMO-
YeHHbIMMW LOMKHOCTHBIMW INLaMU TaMOXEHHbIX OPraHoB 3a NepeBO3KOWA
TOBApPOB M TPAHCMOPTHbLIX CPeACTB, HAXOAALWMXCA NOL TaMOXEHHbIM KOH-
TPONEM, COBEPLUEHNEM C HUMU TPY30BbIX 1N UHbIX ONepayuia.

TexHnyeckue cpefcTsa BU3yaslbHOro HabNOAEHUA — BN TEXHUYECKUX
CpPeAcTB TaMOXXEHHOro KOHTPONA. TaMOXEHHbIMW opraHaMn MCMonb3y-
toTCA Ons HabnwaeHUs 3a onepaTUBHOMW 06CTAaHOBKOW Ha 00beKTax, rae
OCYLLECTBNAETCA TAMOXXEHHbI KOHTPO/b CNeayroLwne Buabl TEXHUYECKUX
CpeacTs.

1 OnTuyeckne MeToAbl U CpefAcTBa BM3yasibHOro HabnwaeHUs Tamo-
XXEHHbIX TEPPUTOPUIA N 30H TAMOXEHHOI0 KOHTPONA.

2. TeneBU3NOHHbIE CUCTEMbI OMEPaTUBHOIO KOHTPO/IA U OXpaHbl 06bEK-
TOB, BUAeOHabNoaeHNMe.

3. TexHnYecKune cpeacTaa oXpaHsi.

4. N'HXXeHepHO-TeXHNYEeCKNe CpecTBa 3auThl.
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K TeXHNMYeCcKMM cpecTBam OXPaHbl OTHOCATCA:

* CUCTEMbl OXPaHHOW N MOXapHOW CUrHaNM3aLUuu;
* CUCTEMbl OFpaHNUYEHUs AOCTYNa;

* CUCTEMbI TE/IEBU3NOHHOIO HabNHOAEHWS;

* KOMMJEKCbl Ha 6a3e IBM, BKoyvawouime nepevyncineHHblie CucTe-
Mbl.

B xofe TaM0OXXeHHOro KOHTPOo/A 60/blLOe 3HaYeHNe NMeeT BU3yabHOe
HabnoeHne 3a onepaTMBHON 06CTAaHOBKOW B 30HaX TaMOXEHHOr0 KOH-
Tpons.

BusyanbHoe HabnogeHne —aTo onepaTMBHOE MEPONPUATNE, NPU3BaH-
Hoe 06ecneymTb MOslyvyeHMe MHMOpPMaLUM O NMOBEAEHUN U AeATEeNbHOCTH
onpeaeneHHbIX NN HEN3BECTHbIX NUL, B KOHKPETHbIX YC/TOBUSX TaMOXKEH-
HbIX 30H C Lie/Ibl0 BbISIBNIEHUSA:

* MOMbITOK COKPbITMA OT NPEACTOALLEN0 TAMOXEHHOI0 KOHTPONS Npef-
METOB U BELLECTB;

* nepefayn Kakux-nmbo npegmMeToB APYruM nuuam;

e (DaKTOB MOBbIWEHHOTO NHTEpPeca onpeaeneHHbIX nuy (paboTHUKOB
nopTa, aspopoma, XXefle3HO AoPOorn, rpy3vynkos 1 T. 4.) K npoue-
Alype TaMO>XeHHOro KOHTPO/IS U XpaHeHMs HECONPOBOX4aemMoro 6a-
raxka, rpy3oBbIX U KOHTEMHEPHbIX YNAaKOBOK;

e (haKTOB HE3aKOHHOTO MepPeceYeHns TaMOXEeHHOWN rpaHuLbl M0AbMY
C TPAHCMOPTHbLIMM CPeACTBaMMU.

C nomoublo BM3yanbHOro HabnAeHNS OCYLEeCTBAAETCS KOHTPOMb 3a
aKBaTOPUAMWU TeppuUTopUanbHbIX U BHYTPEHHUX BOA C LENb0 MONy4YeHUs
CBeAeHNN 0 BO3MOXHOM HeCaHKLWOHWUPOBaHHOM MOAX0[e MOCTOPOHHUX
CY[10B K KOHKPETHbIM BXOAALNM UAN YXOAALIUM Cyaam 3arpaHnnaBaHus,
a TakXXe BbIsIBNeHUs (PakToB cbpoca uam nogbema Ha 60pPT KOHTpabaHp-
HbIX TOBApOB MOC/ie 3aBepLleHns npoueaypbl TaMOXXEHHOro 0h)OpM/IeHNA
TOBapoB. BusyanbHoe HabnwgeHne BefeTCs 3a Hanbonee BaXKHbIMUY B One-
PaTUBHOM OTHOLUEHWUW CYXOMYTHbIMW Yy4acTKaMN TaMOXXEHHbIX TEPPUTO-
pUiA — CY[0BbIX NPUYAN0B, XXEeNEe3HOLOPOXHbIX Y3/10B, KOHTEMHEPHbIX TEp-
MWUHaN0B, NOPTOBbLIX MPOXOAHbIX, Y4aCTKOB aBTONEPEXOL0B U T. .

Ocob0e 3Ha4YeHNe UMeeT BU3yasibHOe HabtojeHe 3a 0rnepaTMBHON 06CTa-
HOBKOI BO BHYTPEHHMX TaMOXEHHbIX 30HaX, K KOTOPbIM OTHOCSTCA nacca-
XXMPCKMe 3anbl NnpuneTa u otneTa MeXxayHapoAHbIX asponopToB UM CEKTO-
POB, 3a/lbl MOPCKMX U PEYHbIX BOK3a/10B, aBTOCTAHLMIA W XENe3HOAO0POXKHbIX
BOK3a/10B, NOMELLEHMA KOMMEKTOBaHMA Garaka naccaXXupoB, HEKOTOPbIe
rPy30Bble MOMELLEHMS.
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12.2. TEXHWUYECKWE CPEACTBA
HABIKOAEHNA 3A ONEPATUBHOW
OBCTAHOBKOW B 30HAX
TAMOXXEHHOIO KOHTPO/IA

BusyanbHoe HabnoeHne 3a onepaTMBHOM 06CTaHOBKOM B 30HaX Tamo-
YXEHHOr0 KOHTPOS BKAOYaeT B Cebs:

1 TeneBU3NOHHbIA KOHTPO/b BHYTPEHHUX TaMOXXEHHbIX 30H. Monyye-
HUe MHpopMaLMmn o0 NoBeAeHUN OTAE/IbHbIX MacCaXXUpoB, rPy30BbIX areH-
TOB, CNyXaWMX TPAHCNOPTHbIX 30H HEMOCPEACTBEHHO B npoLecce TaMo-
YXEHHOTr0 KOHTPOSA.

2. BusyanbHblli 1 TeNEBU3NOHHbLIA KOHTPO/Ib TaMOXXEHHbIX TEPPUTO-
puii —HabngeHne ¢ nomowbto TCTK 3a onacHbIMKU 30HaMU, y4yacTKamu,
o6beKkTamum.

3. KOHTPO/b NEPUMETPOB TaMOXEHHbIX TEPPUTOPUN, OTAENbHbIX TPYy-
30BbIX 4OCMOTPOBbIX MN0OLAA0K, 30H, FAe XPaHATCA rpy3bl, KOHTENHepsI,
TpaHCNOPTHbIE cpefcTBa, Tpebyowme obecnevyeHns nx 6e30NacHOCTM.

4. He3aBUCMMbI OIHOBPEMEHHbI KOHTPO/Ib BCEX HEOOXOANUMbBIX y4acT-
KOB TaAMOXEHHOW 30HHbI.

Buabl TEXHUUYECKMX CPEACTB HaboAeHUS

B kayecTBe MHAMBMAYANbHbLIX TEXHUYECKUX CPEACTB BM3YallbHOro Ha-
OMI0LEeHNA NPUMEHAKOTCA MOJIEBbIE U MOPCKME OUHOKAN C YBENNYEHUEM
B 10—40 pa3 (cepun oTe4veCcTBeHHbIX 6MHOKNen B, 12, BIL, 20 n ap.),
MOHOKYnApbl (cepun MTT), HabnogaTebHble MOHO- N CTepeoTPYyObl BOEH-
HOro o6pasua. Ans HabNAeHNA B YCNOBUSAX MOHMXXEHHOW OCBELLEHHOCTH
MOryT ObITb UCMO/b30BaHbl GUHOKAN HOYHOTO BUAEHUA, paboTarouine Ha
NPUHLNNE 3N1EeKTPOHHO-ONTUYECKOTO YCUEHUS SIPKOCTU M306paXkeHus,
TeNIeBU3NOHHbIE CPefCcTBa.

12.3. KOHTPOJIb N1 OXPAHA
TAMOXXEHHbBIX OBBbEKTOB

Ana BU3yanbHOro HabMOAeHNs B 30HAX TAMOXEHHOro KOHTPOAS Npu-
MEHSOTCA TEXHUYECKNE CPEACTBA TAMOXEHHOTO KOHTPOSS:
« annapaTypa paguosioKalLMOHHOrO TUNa, COBMELLEHHas C TeXHuYe-
CKUMM CPeAcTBaMmn ONTUYECKOTO UM ONTUKO-TENEBU3NOHHOMO Ha-
6110 eHNs, paboTaloLW MK B YCIOBUSAX 1060 BUAUMOCTMN;
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OnTU4YecKas fanbHomepHaa anmnapatypa (MOHO- U CTepeoTpyoObl,
MOPCKME OGMHOKNU, WHMpaKpacHble HabnwaatenbHble MNPUGOpSI,
TefiekaMmepbl 1 4p.).

12.3.1. OxpaHa TaMOXeHHbIX 06BHEKTOB

CuUCTEMbI OXPaHHOI curHanm3aumm
OxpaHHas CUrHann3aumns B 60NbLLIVHCTBE C/ly4YaeB COCTOUT U3:

OXPaHHbIX AAaTYMKOB Pa3NMYHOr0 HasHa4YeHWs U MNpuHUMNA Aeld-
CTBUS;

CPeAcTB CBS3N;
LLeHTPaNbHOr0 KOHTPO//IEpa CUCTEMbI OXPAHHOW CUTHANM3aLuK;

CpeAcTB OMoBeLlLeHMs (CUMpPEeHbl, aBTOLO3BOH MO TefedOoHy, CTPOO-
BCMbILWKK N T. 4.).

OCHOBHbIe TUMbl AaTYNKOB, yCTaHaBNnBaeMbIX AnAd OXpaHHO|7| CUrHann-

3auun:

Ans

MH(pPaKpacHble AaTYNKN — MHOTAA Ha3blBalOTCA AaTymMKammn 06be-
Ma. PUKCUPYIOT IBUXKEHWE NtOfein B OXPaHAEMOM MOMELLEHUN;
AaTUMKN pa3bUTUA CTeKNa — CTaBATCS HeAaneko OoT OKOH, HacTpoe-
Hbl Ha 3BYK ObIOLLErocs CTeKNa;

YNbTPa3BYKOBbIE AATUMKM — U3NYHAKT U NMPUHUMAOT OTPAXKEHHbIN
CUTHaN ynbTPa3ByKOBOro nonsi. Mx oTanvaet: mManas YyBCTBUTE/b-
HOCTb; BbICOKWUI YPOBEHb /IOXHbIX cpabaTbiBaHWIi; 3aBUCUMOCTb
HAacTPOeK OT nepenajoB TemnepaTypbl, CKBO3HSAKA, aKyCTUUeCKUX
LUYMOB, Kone6aHuii BNaXHOCTW. M03TOMYy 3TOT TUMN AATYMKOB Ha-
LueN NpMMeHeHMe, B OCHOBHOM, B HelOpOrnx cuctemax Aaas 3alinThi
MasbiX 3aMKHYTbIX M30/TMPOBAHHbIX 06bEMOB;

MarHMTO-KOHTAKTHbIE AaTUMKN (FEPKOHbI) — CTABATCA Ha ABEPU W
[BEpPHble KOPO6GKN, OKOHHbIe paMbl W T. M., AatOT CUrHan 06 ux oT-
KPbITUW;

TPEBOXHbIE KHOMKN — NPUMEHSAIOTCS 415 OMNOBELLeHUs 0 MPOHUK-
HOBEHWMN Ha OXPaHSeMYo TEPPUTOPUIO.

OXpaHbl NEpUMeTpa TEPPUTOPUK:

[0aTYMKN MHpPaKpacHble aKTUBHble — COCTOST M3 ABYX yacTeil —
NpUeMHUKa 1 NepegaTumka. Mexay HUMU NPOXoasT Nyyn B UHGpa-
KpacHOM cnekTpe. MepeceyeHne gaHHbIX yyeit cucTema QUKCUPYET,
KaK TpeBory. ®0T031eKTPUYECKIE AaTHMKM U3NYYalOT U NPUHUMALOT
OTPaXXeHHbI CUrHan MHPPaAKPACHOTO M3NYYEHUS C AMHOI BO/HBbI
nopsigka 1MKM. OHUM 1CMOMNb3YOTCA B COCTABE CUCTEM 3aLLUTbI BHY-
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TPEHHEro 1 BHELIHero nepuMeTpa Ans 6eCKOHTAKTHOro 6/10KMpo-
BaHWsI NPONeTOB, ABEPeil, NMMTOB, NPOEMOB, KOPMAOPOB U T. N. UX
OT/INYAET BbICOKAS YCTONYMBOCTb M HAALEXHOCTb PaboThl;

e [aTYMKUN UH(PaAKpPaCHbIE, NACCUBHbIE — MUCMONb3YIOTCA AaTUNKKN ANS

YIMYHOTO UCNOJIHEHUA (B TEPMOKOXYXax). lNMaccuBHble MH(paKpac-
Hble JaTuYnKW LBMXKeHUA cpabaTtbiBalOT NpU NonajgaHun ABUXKYLLero-
cs 00bEKTa, U3nyyaroLLero Tenao (Hanpumep, 4YenoBeka), B 30HY YyB-
CTBUTENIbHOCTU JaTUUKa;

pajuoBOMIHOBbLIE AaTYMKN — UCMONb3YIOTCA ANS 3alUTbl TEPPUTO-
puKn, KOTOpasi He MMeeT OrpaxaeHnin. MUKPOBO/IHOBbIE AAaTYUKK
M3NYYarT U NPUHUMAKOT OTPaXKEHHbI CUTHAN NONS CBEPXBbICOKOW
4acToTbl. X XapakTepMCTMKM aHaNOrMYHbl XapaKTEPUCTUKAM Bbl-
LenepeyYncneHHbIX yCTPONCTB, HO MUKPOBOJIHOBbIE AAaTUMKN UMEIOT
HefoCTaTKKW: ropa3go 60/5ee BbICOKME LEHbI, 601ee HU3KYH YCTOM-
YMBOCTb K /IOXKHbIM CcpabaTbiBaHWSIM; BbICOKWIA YPOBEHb BPEAHbIX
N3NYYEHUA.

Hanpumep, pagMoBO/IHOBbLIN NUHENHbIA n3BewaTens PM24—800 npea-
Ha3HayeH A1s MHCTaNNSsUUM Ha NPOMbILINEHHbIX, TPAHCMNOPTHbLIX U BOEH-
HbIX 06BbEKTaX BAOMNb 3arpaXKIeHNI N CTEH, a TaKXXe M0 BepXy 3arpaxXaeHui
(puc. 119).

>

Puc. 119. PagnoBonHOBbLIN NUHEVHbIR n3Bewatesns PM24-800

MpuHunn geinctens PM24—800 3aknoyaTca B CO3f4aHMM B MPOCTPaH-
CTBE MeXAy nepefaTynMKOM M NMPUEMHUKOM 3/IEKTPOMarHUTHOro nonga u
perncTpaymMm M3MeHeHUn 3Toro Noas NPy nNepeceyeHnn 30Hbl 0BGHapyxe-
HUA HapyLIUTENeM.

NPOBOAHbIE AaTYMKK (WeioBble) — B 6GONbLIMHCTBE CNy4vaeB
ABNAKOTCA ABYMS MPOMEXYTOUYHbIMU yCTpoMncTBamu (NMPUEMHUK U
nepefaTtymk), Mexay KOTOpbIMWU HATAHYT YYBCTBUTE/IbHbLIN 3/IeMEHT
(nposoA). MMoAOGHBLIMM AaTYMKaAMW OCHALLEHbl Orpagbl, Mpuyem
AaTUYMKWN pasHbIX NPOMU3BOANTENEN (DUKCUPYIOT KaK NOMbITKN nepe-
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Nne3Tb Yepes orpagy, Tak v LeiCTBMA, HanpaBleHHbIe Ha ee paspyLue-
Hue (nMponunbl, NPOJIOMbI U T. .);

e BMOpPOAATUMKM pearnmpyroT Ha Hanm4umne Bnubpauumn n yaapos. Pabo-
TalOT Ha OCHOBE Nbe303(hheKTa NN 31IEKTPOMArHUTHON NHAYKLUNK.
OTNMYaTCA HU3KON CTOMMOCTbHD UM BbICOKMM YPOBHEM NOXHbIX
cpabaTbIiBaHUMA.

ﬂ'ﬂﬂ KOHTPO/A UHXXEHEPHbIX CUCTEM MPUMEHAIOT:

e [ATUYMKMN YTeYKMN BOAbl — MOHTMPYIOTCA NOJ paKOBMHaMUK, BaHHaMM
nT. n.,;

e JaTYUKWN YTEYKUN Fa3a —MOHTUPYIOTCA B KOTE/IbHbIX N Ha KYyXHAX.

[datunkn 06beANHAKTCA B 30HbI. 104 30HOW MOHMMAaETCs OAMH WK
HECKO/IbKO [aTYMKOB, OXPaHAKLWMNX onpefeneHHbli 00BbEKT NN yYacToK
00beKTa.

Hanbonblwinii apheKT OT OXpaHHOW CUrHanmM3aunuum AocTuraetcs npwu
NOAKMNOYEHUN €e Ha NY/bT LLeHTPasIn30BaHHOI0 HabAeHNS.

B npoBOAHbIX CUCTEMaX CBA3b MeEXAY BCEMW YCTPOWCTBamMu CUCTEMbI
ocyuiectensercsa no kabento. Mpu BbICOKOW HaLeXHOCTU MPOBOAHbLIX CU-
CTEM OHU MeHee rnbkune, yem 6ecnpoBOHbIE.

B 6ecrnpoBOfiHbIX cUCTeMaX KaXK/blii AaTUMK OCHALLaeTCsd COOCTBEHHbIM
nepefaTymMkoM, a MNyNbT-KOHLEHTPATOPp — MHOrOKaHa/bHbIM MPUEMHMU-
KOM. [MpMemMHUK 1 nepefaTynk MOryT OblTb BCTPOEHHbIMWU NUG0 BbINOS-
HEHHbIMW B BM/E OTAENbHbIX MOAYNenh. becnpoBoO4HbIE CUCTEMbI OXPaHHOW
CUrHanu3sauyum 6onee yao6Hbl NPy MOHTaXKe M UCMONb30BaHUN. OHU MOTyT
AOMONHATLCA CEPBUCHBIMU YCTPOMCTBAMU AUCTAHLMOHHOIO yNpaB/ieHuns.
[anbHOCTb CBA3W AaTYMK — rNaBHbIA NYNbT, KaK NpaBuno, cocTaBnseT OT
30 go 300 m gna cTaHAAPTHbLIX CUCTEM U A0 3 KM ANA CUCTEM YBEIMYEHHOTO
pagunyca 1encTBus.

VcnonHswowme ycTpoincTBa OXPaHHbIX CUCTEM MOAKIHOYAKTCA K LieH-
Tpa/ibHOMY Ny/NbTY C MOMOLL b NPOBOAHON MNK 6eCNPOBOAHOI CBSA3U. B cu-
CTeMax OXpPaHHOW CUrHanMsauunm MoOryT MCnonb30BaTbCs Crnefdytolime umc-
NONHSAOWMe YCTPOCTBA:

* MOLHAsA CUPEHa;

* MWUTalLWMmnn cBeT;

e rpauyeckme naHenu ¢ NI1aHOM MOMELLEHWNIA;

e CuUcTema NoJCBETKMU;

* MPUHTEP ANS PerucTpaunm BpeMeHu, MecTa U XapakTepa Hapylle-

HUS 1 np.

BONbWMHCTBO CUCTEM OXPaHHOW CUTHaANM3aLnmn AONONHAKTCA AaTUMKa-

MK no)kapHon 6e3onacHocTn. Hanbosnee pa3BUTble CUCTEMbI MOTYT BK/HO-
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yaTb Apyrue nNoACUCTeMbl U AONONHATHLCA, HANPUMeEp, NyfbTamun AUCTaHLUM-
OHHOrO ynpaBneHus.

OTNINYNTENbHON OCOBEHHOCTHLKD CUCTEMbI OXPaHHOW CUrHanM3auuu AB-
NAETCA €ee YHUBEpPCa/ibHOCTb, YTO BblpaXkaeTcsd B BO3MOXXHOCTU MOAK/IO-
YeHUS He TONbKO OXPaHHbIX M3Beruatenen, HO N JaTYNKOB YTEYKN BOAbI,
aHanM3atopoB rasa (MeTaH, nponaH, CO) nnu Apyrux ycTponicTs 6bITOBOro
HasHauyeHuns. CpefcTBa CBA3M MO3BO/AKT CUCTEME OXPAHHOWN CUTHaNnn3ayum
nepefa.aTb MHGOPMALMIO He TONIbKO MO pagnoKaHany nunm teneOHHOM Nn-
HUK, HO N B popme SMS coobLLeHMS.

12.3.2. CncTeMbl MNOXXapHOW cUrHanu3aynmn

3agaum NoXXapHoW curHannsaynu:

1) o6Hapy>XeHMe MecTa BO3ropaHus;

2) (hopmupoBaHUe YNpaBAaKOLWMX CUTHANO0B 41 CUCTEM OMNOBELLEHUS;

3) hopmupoBaHMe CUTHANOB YNpaB/JeHNA aBTOMaTUYECKMUM MOXapoTy-

LLeHMeEM.

MoXkapHasa curHanmsauma obecnevymBaeTcs pasMUYHbIMN TEXHNYECKUMMU
cpeacteamu. s o6Hapy>XeHUs noxapa MCNonb3yTca u3Bewatenn, ans
06paboTKu, permcTpaunm nHpopmaynm 1 co3gaHns ynpasnsatoLmMx cMrHa-
NOB — MPMEMHO-KOHTPObHAsA annapaTypa n nepudepuninHble yCTPOMCTBA.

MoXkapHaa curHanmsauma 4o/KHa co3fgaBaTb KOMaHAbl Ha BKAOYeHne/
BbIK/1IOYEHME aBTOMaTM4YeCKMX YCTaHOBOK AN MOXapoTyLWeHnsd n ygane-
HUS AblMa, CUCTEM OMOBELLEHMSA O MOXape, a TakKe KOMaHAbl yrnpaBneHus
NHXXEHEepPHbIM 060py0BaHNEM OOBEKTOB.

CTPYyKTYypa 0XpaHHO-NOXKapHOI curHanusaLum

CyuwecTByeT HECKO/IbKO OCHOBHbIX KaTeropuii 060pyaoBaHUs noxkap-
HOI CUrHann3ayuu:

* UEHTpanM30BaHHOE ynpaB/ieHWe NOXXapHOW curHanusauuen (B He-
60/IbWINX CUCTEMAX 3afayn LEeHTPasn30BaHHOrO ynpasieHUsA Bbl-
MOMIHAET KOHTPO/IbHAs MaHesb);

» 06opypoBaHue cbopa n 06paboTKM MHGOpPMaL MK C 4aTYMKOB MoXap-
HOI CUTHanu3ayuu;

e [aTYMKKN W N3BELLATENN NOXKAPHOW CUTHaNMU3aLmuu;
e YCTPOWNCTBA 3NEKTPONUTAHUNA NOXAPHOW CUTHANN3ALUN.

Bcem ycTpoiicTBam noXKapHoOi cCurHanusaumm Heob6xoammo obecneuve-
Hne 6ecrnepebOMHOro KPYrnocyTOYHOro 3N1EKTPONUTaHUS.

B KauecTBe OCHOBHOrO, Kak MpaBW/o, UCMONb3YeTCA CETEBOE 3/1IEKTPONU-
TaHWe KOHTPO/IbHbIX NaHeNei MOXXapHON CUrHanm3aunmn, ocTanbHble YCTPOW-
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CTBa MUTAKTCA OT HM3KOBOJ/IbTHBIX BTOPUYHBLIX MCTOYHMKOB MOCTOSHHOIO
TOKa. YUnTbIBasi COBPEMEHHbIE OTeUYeCTBEHHbIE HOPMbI NoXKapHoi 6e3onac-
HOCTW, MOXapHOW curHanusauuu Tpebyetcs 6ecnepeboiHO PYHKLNOHUPO-
BaTb B C/lydae NponagaHua CETEBOro 3N1EKTPONUTAHNA HA 0OBLEKTE B TeUYEHME
24 4 B IeXKYPHOM PeXxnme v He MeHee 34 B pexxnme Tpesorn. nsd BbiNoNHEHUA
3TUX TPeboBaHWI MoXKapHas CUrHaamMsaums Jo/MKHaA MUCMoNb3oBaTb CUCTEMY
Pe3epBHOI0 3NEKTPONUTAHUA — AOMNOIHUTE/IbHble UCTOYHUKN WU BCTPOEH-
Hble aKKYMYNATOPHbIE 6aTapew.

N3eewaTenu I'IO)KapHOI7I CUTHann3auunun

[na nonyyeHns curHana o TPEBOXHOMW CUTyauuum Ha 0O6bekTe B COCTaB
OXPaHHO-MOXapHOW CUrHann3auMy BXOAAT M3BeljaTenn, OT/MYatoLinecs
ApYyr OT Apyra TUNOM KOHTPO/IMPYeMOro pM3nyeckoro napameTpa, NpuHLM-
NMOM [eiCTBUA YyBCTBMTENLHOIO 3/IEMEHTa, CNocoboM nepefavm nHHopma-
LWMN Ha LeHTPabHbIA NynbT YNpaBAeHUs CUrHanm3aymen.

Mo npuHUMNY POPMUPOBAHUA UHPOPMALMOHHOIO CUTHaNa 0 Npo-
HWKHOBEHUMN Ha O0OBbEKT WAN MOXape WU3BeLLaTeNIn OXPaHHO-NOXapHOoW
CUTHANN3auUnn eNAaTCca Ha aKTUBHbIE M NacCUBHbIE.

AKTVBHble WU3BeLLaTeNIN OXPaHHO-MOXXAPHON CUrHann3aynum reHepu-
PYIOT B OXPaHAEMOM 30HE CUTHa/l W pearupytoT Ha M3MEHEeHMe ero napa-
METPOB.

[MaccuBHble M3BELLATENIN pearupyroT Ha U3MEHEeHUe napameTpoB OKpY-
XaloLleln cpefbl, BbI3BAHHOE BTOPXXEHMEM HapyLIMUTeNsa Uan BO3ropaHUeM.

Kaxfgas oxpaHHO-noXkapHasd curHanusaums MCnosib3yeT OXpaHHble ©
NMoXXapHble U3BeLLATENN, KOHTPOUPYIOLWME pasnnyHble Pusnyeckme na-
pameTpbl. LUMPOKO MCMOMb3YIOTCA Cnefyoume TUnbl OXpaHHbIX U3BeLLa-
Teneu:

1) wWH®MpaKpacHble NacCUBHbIE;

2) MarHMTOKOHTaKTHbIE;

3) u3BellaTenyn pasbuTns CTekna,

4) aKTUBHble M3BeLLaTeNN 3aLNTbl NEPUMETPA;

5) KOMOWHWPOBaHHbIE AKTUBHbIE U3BELLATENN;

6) TEnnoBble;

7) [bIMOBbIE;

8) CBETOBbIE;

9) MOHU3ALNOHHbIE;

10) KOMOGWHUPOBAHHbIE;

M) PYuHble U3BeLiaTeNu,
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Tunbl NO>aPHOW cUrHanuaauum

B HacTosLLee BpEMS MOXXHO BblAe/INTb HECKONIbKO OCHOBHbIX TUMNOB CU-
CTEM NOXKapPHOW CUrHanM3auMn: NoporoBas; afpecHas onpocHas; ajpecHo-
aHanoroas

Takum 06pa3oM, noXkapHasa curHanusayns aBasgeTcs COCTaBHOW YacTbio
o6LLen cnctembl 6e3o0nacHoOCTH.

12.3.3. CnctemMbl BUgeoHabn04eHNS

Ha cerogHAWHWIA feHb CUCTEMbl BMAEOHA6MOAEHNA ABNSAOTCSA CaMblM
3PMEKTMBHBLIM TEXHUYECKUM CpeACTBOM obecnevyeHns 6e30MacHOCTM, KO-
TOpOe NMO3BOISIET ONEPaTUBHO UM NO UCTEYEHUWN BPEMEHU 3aperncTpupo-
BaTb (DAKT COBEPLUEHNSA TOFO UM UHOTO MPOTUBONPABHOIO AENCTBMA, AaeT
BO3MOXXHOCTb KOHTPO/INpPOBaTb KayecTBO paboTbl COTPYAHWMKOB, 06LLYHO
CUTyalunto Ha 00beKTE.

OueHb BaXXKHbIM MPEUMYLLECTBOM CUCTEM BUAEOHAONOAEHUSA ABMAETCS
BO3MOXHOCTb CO3/1aHUSA Ha X OCHOBE MHTErpupoBaHHbIX CUCTEM 6e3onac-
HOCTW. B 3aBUCMMOCTW OT LeNeil, NOCTaBNEHHbIX Nepea CUMCTEMON BUAEO-
HabNAeHUA, B KOMMNNEKCHbIA COCTaB CUCTEMbl BUAEOHAONOAEHNS MOTYT
BXOAUTb U ApYrne oXpaHHble N UCNOJIHUTE/IbHbIE 3/IEMEHTHI.

B nogobHbIX cucTtemMax BUAEeOHAGNHOAEHNS B HEMOCPEACTBEHHON 6/1K-
30CTW OT BUAEOKaMep ycTaHaB/MBaeTCsA HebO/bLWON No pasmepam BUAeO-
cepBep, KOTOpPbI 0becneymBaeT ouuUpoBbIBAHME aHANOrOBOr0 BUAEOCUT -
Hana, ero xpaHeHue v nepegavy B LM(PPOBOM BMAE MO NOKANbHOW CETW.
YcTpolicTBa 0TOBpPaXXeHUs UNM NepcoHaNbHbIi KOMNbHOTEP, NOAKIHOYEH-
Hble K 3TOW CeTU WU y[aNeHHO 4vepe3 MHTepHeT, No3BONAKT HabnoaaTb
BMUAeon3obpaxeHne B peaslbHOM BPEMEHM WM MPOCMaTpMBaTh 3amnmcu, Co-
XpaHeHHble B NaMATN BUAeocepBepa.

KoHdurypaums cuctembl BUAeoHab/1t0 AeHNA BbITNAANT CNeAYHOLWMM 06-
pasom: BUAeOKaMepbl; 00BbEKTMBLI 419 BUAeOKaMep; NOBOPOTHbIE YCTPOU-
CTBa A4/19 BMAeOKamep; YCTPOMNCTBO Ansi 06paboTKM BUAEOCUTHANOB; 3aMu-
CbiBaloLlEee YCTPOUCTBO; BUAEOMOHUTOP.

Buaeokamepbl

CyulecTByeT [Ba Tuna Buaeokamep — UnppoBblie M aHanorosbie. OHK
ABNAKTCA 3aKOHUYEHHbIMW YCTPOMCTBaAMM, CAMOCTOATENbHO 06pabaTbiBato-
WMMW BUAEOCUTHAN U NepefaroLwMMM ero no CeTaM CBA3N Ha yaasneHHble
KOMNbKOTEPbI, rAe NPOUCXOAMT ero NPocMoTpP K 3anucb Buaeonsobpaxe-
Hua (puc. 120).

TexHNYeckme XapakKTepUCTUKM HEKOTOPbIX TUMNOB BUAEOKaMep npej-
cTaB/eHbl B Tabn. 26.
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Puc. 120. Bugeokamepa WAT — 300 DH / 2,9
Tab6nuuya 26. XapaKTepUCTUKU HEKOTOPbIX
Hapy>xHoii ycTaHOBKM Tenekamepsbl
4/6 C 06BLEKTUBOM, NU-  KYMOSbHbIE YEPHO-
Tenekamepa TaHWe 1 BUAeOCUTHaN-  6enoro n3obpaxe-
no oAHOMY Kabento HUSI C 06bEKTUBOM
WAT - 300DH/ 2,9 MDC-7120V
MponssoanTens: Watec MicroDigital
Pasmep maTpuubl, " 1/2» 1/3
PaspeLuatoLas
cnocobHocTb, TBJI 570 Bonee 580
MuHMManbHaa OCBeLLEeH-
HOCTb, /K 0,05 0,003
OTHOLWEHUE cUrHan/wym S/N 46 gb S/N: 6onee 48 gb
@®OKyCHOe paccTosHue, Mm 3,6 3,8-9,5
Pasmepbl Kamepbl, MM 75x65
Bec, Kkr 0,2
[vana3oH pabounx
Temnepatyp -30...40 °C

MaBa 12

BUAeOKaMep

Tenekamepa
MUHMATIOpHas
YepHO-6e10ro
n306paxkeHns

KPC-S20P4

KT&C
1/3

420

0,05

4,3
20x20
0,04

AHanorosble BUAeOKamMmepbl NepefaroT BUAEOCUIHAN Ha BUAEOperncrpa-
TOP, rAe U NPONCXOANT ero 06paboTka. boNbWMHCTBO NPOGecCUoHanbHbIX
CMCTEM OXPaHHOro BUAEOHAbMOAEHNS CTPOATCA HA 3TOM TUMe Kamep.

OCHOBHblE MapaMeTpbl BUAeoKamep:
e CBETOYYBCTBUTENbHOCTb, N3MEPSAETCA B NHOKCAX;

* paspeweHne, npnBogAaTca CrnpaBo4vHble AaHHbIE O KO/JNYECTBE JIN-

HWIN TeNEBU3NOHHOI0 N306paXKeHUS;

e (hOKYCHOE paccTosiHUe B MUIIMMETPAaX — NPU 13BECTHOM pasmMepe
CBETOYYBCTBUTE/NLHOW MaTPULbl MO3BO/SET YBEIMUEHNE KaMepbl;
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e [AManasoH TemnepaTyp AaeT BO3MOXHOCTb OLEHWUTb 061acTb MCMO/b-
30BaHUS —YyNunYHaa UNu ANg oTanaMBaeMbiX MOMELLEHWIA;

e MOXeT NPMUBOANTLCA MH(OPMALMA O HANUYUWN [BYXKOOPANHATHOM
MOABECKUN NS KamMep CNeXeHus.

Takxxe cnegyet OTMETUTb, YTO B CUCTEME BUAEOHAB/IOAEHNA MOTYT UC-
No/Ib30BaTbCA LIBETHbIE UK YepHO-6enble Kamepbl (puc. 121). Bo MHOrux
Cnyyasx Mo KayecTBy U CKOPOCTM 3anucu 4yepHo-6enble Kamepbl Npeano-
4yTUTeNbHee, 04HAKO UBETHbIE BUAEOKAMEpPLI NyYyLle UCMOb30BaTb NPU He-
06X0AMMOCTM TOYHON NAEHTUNKaLUN HabN4aeMoro o6bekTa.

Puc. 121. Tenekamepbl KynoJsibHble
yepHo-6enoro n3obpaxeHus c o6vekTmueom MDC-7120V

O6BLEKTVIBbI /11 BUAEOKaMep

O61beKTMBbI CTABATCA HA BUAEOKaMepb! C Lie/Ib0 YBEeMYEeHUSA faflbHOCTK
ee paboTbl, YNy4lleHa TEXHUYECKMX NapamMeTpoB, a TakxXe ajantauum Bu-
fleoKaMepbl K KOHKPETHbIM YC/oBMAM paboTel. Mpu BuaeoHabNogeHUN 3a
ABVXKYLLMMUNCA 006BbEKTAMU MPUMEHSAOTCA 00BEKTUBLI C NepeMeHHbIM (O-
KYCHbIM paccTosHMeM —TpaHcoKaTopbl. MpK yCcnoBUAX C CUNbHO MEHA-
OLLeNCcsa OCBELLEHHOCTbIO (Hanpumep, Ha yanue) NpUMeHAOT 00bEKTUBDI
C aBToAuagparmoi.

MoBOPOTHbIE YCTPONCTBA ANS BUAEOKaMep

Mpun pacliMpeHnn yrnos 063opa BUAEOKAMED U AN CAEXEHNS 3a ABUXKY-
LMMUKCA 06bEKTAMM KaMepbl YCTaHABIMBAKOT HA NOBOPOTHbIE YCTPOICTBA.
C nomoLiblo MexaHu3mMa NOBOPOTHOFO YCTPOICTBA BUAEOKaMepa nepeme-
LIaeTCs B FTOPU30OHTANIbHOM U BEPTUKA/bHOM HamnpaBneHUsX, Y4To No3BoNs-
eT onepaTopy CneanThb 3a 60MbLIEH NNOLaAbH0 OXPaHAEMO TePPUTOPUN.
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YcTpoicTsa 41 06paboTKM BUAEOCUTHAIOB

YcTpoiictBa 06paboTKM BuAeocurHana (KBagpaTopbl, MY/AbTUMNEKCO-
pbl) — 3TO Npubopbl, KOTOpPble 06pabaTbiBalOT BUAEOU300paXKeHe, NOJy-
4yaemoe OT OZHOM UM HECKO/IbKMX Kamep BUAeoHabNto4eHNs, aHann3npy-
0T U306paXKeHne 1 nepefaroT ero B 3aaHHOM (popmarte Ha MOHUTOP.

KBagpaTtop — 3TO YCTPOWCTBO CUCTeMbl BUAEOHA6NOAEHUSA, KOTOpoe
Nno3BONAeT O4HOBPEMEHHO NpocMaTpmMBaTb Ha BUAEOMOHUTOPE M306paxe-
HUA, nepegasaemble ¢ 2, 3K 4 BUgeokKamep.

MynbTUNIeKCopbl 0JAHOBPEMEHHO BbIBOAAT HAa MOHUTOP U306paXeHUs
c 4 po 32 Bugeokamep (CMMNNEKCHbIA MYNbTUNAEKCOP), NPU 3TOM BbIMNO/I-
HAKOT 3anucb 3TUX BUAEOM300paKeHUn (06bIYHO Ha BUAEOMarHMTOQOH
UNWN BCTPOEHHbLIN Buaeopernctpatop (AyNNeKCHble MYNbTUMNIEKCOPbI)),
a Takxxe Mo3Bo/IAT NpocMaTpMBaTb Ha MOHUTOPE, OAHOBPEMEHHO C MpA-
MOI TpaHCnaunen, paHee 3anucaHHble BuUaeoMparMeHTbl (TPUMNEKCHbIE
MY/IbTUNEKCOPbI).

3anucblatoLLme ycTponcTBa

YcTpoiicTBa 3anucu BuageonHpopmaunum (BuaeoMarHUToQOoHbI, BUAEO-
PerncTpaTopbl) NCNOMNb3YHOTCA AN1A 3anNnUCK, XPaHEHUSA U Ja/ibHENLIEero Boc-
npoun3BefeHna N306paxKeHnin, NOCTynaKWmx oT KaMep U OT MY/bTUMNNEK-
copa cuMCcTeMbl BUAeOHabNoaeHNS.

AHanorosble BUAEOMArHUTOMOHbI NO3BOMAKOT 3anncbiBaTh A0 960 Y BU-
[leo Ha ogHy KacceTy ctaHgapTa VHS, ogHaKo ux npumeHeHue 3a nocres-
HWe roabl NPeKpPaTuoCh.

YcTpoicTBa LMgpoBoil 3anucu (BMaeopekopaepbl, BUAEOPErUCTPATOPbI)
MO3BOJMIAKOT OCYLLECTB/IATL 3anncCb BUAEOMHMOPMaLn B LMHOPOBOM (op-
mMaTe HemoCPeACTBEHHO Ha XXeCTKMI AUCK. BCTPOEHHbI B COBPEMEHHbIE
LNU(POBbIE CUCTEMbI BUAEOHAOMIOLEHMA NPOrpaMMHbIN JeTEKTOP ABUXKe-
HUA —C (DYHKLMEN pearnpoBaHna Ha ABUXEHWE B Kagpe —MN03BOJISAET 3Ha-
YNTENbHO YMEHbLIMNTb 06BEM «MYCTON» 3aNUCH.

BI/I,EI,GOMOHI/ITOpr

BuaeoMoHNTOPbl KabenbHOro TeneBuAeHUs npefHasHayeHbl ANs Kpy-
rNOCYyTOYHOr0 OTOGpaXeHUA NPOUCXOAsAWMX Ha 0ObeKTe BUAEOHAaOMOde-
HUS CO6bITUIA. B 3aBUCMMOCTM OT Tpeb6OBaHUI K CUCTEME U UCMO/b3YEMbIX
BMAeOKamMep NPUMEHAKTCA YepHO-6e/ble NN LBETHbIE MOHUTOPbLI BUAEO-
HabngeHns.

Bbilie 6bIAM NpUBEEHbl NN OCHOBHbIE XapPaKTEPUCTUKM U KOMMO-
HEHTbl CUCTEM BMAEOHa6N0AeHNSA. B KaXXJOM KOHKPETHOM Cny4vae KOMMO-
HOBKa CUCTEMbI MOXET MEHATLCA NOA crneynuky ob6bekTa.
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Takxke cnegyeT 0TMeTUTb, UTO CUCTEMA BUEOHAO/MIOJeHNS —3TO CNI0XKHan
CTPYKTYpa, BKNKOYatoLlas B cebsi U YenoBeUYecknit (haktop, KOTOPbI/ OYEHb
4acTO CMOCOOCTBYET BbIXOAY M3 CTPOSi HEKOTOPbIX KOMMOHEHTOB CUCTEMBI.

12.3.4. CncTeMbl KOHTpPOA focTyna

KoHTposb gocTyna

Cuctembl KoHTpons goctyna (CK/[A) npuMeHAOTCS ANS OrpaHuYeHus
N paspelleHns NepeMelleHns nepcoHana u NoceTuTeneil B NOMelLLeHunsX,
3aHNAX U Ha TEPPUTOPUMN OXpaHSAemMoro 06bekTa. OCHOBA CUCTEMbI KOH-
TPONS A0CTYMNa — CYUTbIBAHWE YHUKANbHbIX KOJOB C UAEHTU(HNKATOPOB U
NX CPaBHEHUE C JaHHbIMU B NaMsTU CUCTEMBI.

CuncTeMbl KOHTPONA A0CTYNa MOXHO pa3fennTb Ha fBa Tvna:

e KOHTPONMpYIOLLME BPEMS HAXOXAEHUS YeN0BeKa Ha 06BEKTE;

« pa6oTalouiMe Ha 3anpeT UK paspelleHne 4ocTyna (TakKe BO3MOX-
HO COBMELLEHNE ITUX BO3MOXHOCTEI).

Takum 06pa3om BbINOMHsAETCS Tpe6oBaHME MPOBEPKM Ha A0CTYM CO-
TPYAHWKA B ONpefleNIeHHYH OXPaHSaeMyto TeppuToputo. PaboTas B KauecTse
NPONYCKHOI CUCTEMbI, CUCTEMA KOHTPO/SA AOCTYMNa NMo3BOMSET COCTaBUTh
MH(OPMaLIMOHHOE [0Cbe Ha KaXKAoro paboTHMKA UMW NoceTUTens, KOH-
TPONUpPoBaTb AOCTYN Ntofeli B NOMELLEHMSA; aBTOTPaHCNOpPTa Ha Teppu-
TOPUIO 00bEKTA, a TaKXKe OTCNEeXMBaTb MEePECTyNnaHns nepcoHasoM Touek
KOHTPONSA 1 y4yeTa paboyero BpeMeHW NepcoHana.

YcTpoiicTBa And KOHTpoONa gocTyna

CoTpyAHUKaM NpeanpuaTus, B KOTOPOM MocTaB/ieHa CMCTeMa KOHTPOA
A0CTyNa, BblAATCA creynanbHble 3NEKTPOHHbIE HOCUTENN UHGOPMaLUN,
KOTOpble MNpeacTaBnsAOT COB0M MNacTUKOBblE KapTbl (proxXimity-kapThbl)
NN 6penoKn, KOTopble cofepkaT nepcoHanbHble KoAbl focTyna. CYnTbiBa-
TeNnu ycTaHaB/IMBaKOTCA NPW BXO[e B KOHTPONMPYEMOE NMOMeLeHne n pac-
MO3HaKT Kog nponycka. MIHpopmaymsa ¢ nponycka noctynaer B CUCTEMY
KOHTPONSA A0CTyNna, KOTopas Ha OCHOBaAHWM aHanu3a AaHHbIX 0 Bnagenble
naeHTUMKaTopa NPUHUMAET pelleHne 0 paspeLleHnn Uan 3anpeTe Npo-
X0fa TOro Uan MHOro COTPYAHMKa Ha OXPaHAEMYIO TEPPUTOPUIO.

B cnyyae paspelueHus gonycka cuctema npuBOAUT B AEACTBME 3/TIEKTPOH-
Hble YCTPONCTBA, TaKne Kak:

e 3/1eKTPO3aMKMW;

e TYPHUKETHI;

e aBTOMAaTM4Yeckue Linarbaymbl;
e 3N1EeKTPONPMBOAbLI BOPOT U T. A.



244 nasa 12

B NpoTMBHOM CNny4ae BK/lOYaeTCs TPeBOra 1 OMOBeLLaeTCa 0XpaHa.

BecKOHTaKTHas naeHTUgpuKaums

YcTpolicTBa KOHTPOAS A0CTyna MO3BOMSKT Pacno3HaTbh YHUKabHbII
KojJ AocTyna npu NOAHECEHUU WAEeHTU(MKATOpa K cuMTbiBaTento. Mpu
3TOM GECKOHTAKTHbIe TEXHOMOTMN 06ECMNeUnBaloT CUNThIBAHNE JaHHbIX Ye-
pe3 Takue NpeaMeThl, KakK 0fleX1a, CYMKU, KOLIENbKI U AaXKe CTEHbI.

B cucteme KOHTPO/IA JOCTyNa MMeeTCs BO3MOXHOCTb Y/a/leHHOr0 KOH-
Tpons, T. €. 4OCTYNa K apXuBy C pyroro KomnbtoTepa yepes cetb. C NOMO-
b0 YAANEHHOrO KOHTPONS MOXHO MMeTb MOMHbIA AOCTYN K apXuBy cep-
Bepa CKJ, npuuyem nHdopmaums Ha HeM AMHAMUYECKN MEHSIETCSA Mo Mepe
TOro, Kak NPoOMCX0oAAT Te UM UHble COBbITUSA.

3ﬂ€KTpOMeX8.HI/I'-IeCKI/Ie KannT KU

SneKTpoMexaHUYeCKne KanuTku Haubosee yHuBepcanbHbl. Hanbonee
yacToe MPUMeHeHWe MoNyUYUIN ABYHANPaBEHHbIe 31eKTPOMEXaHUYeCKNe
KaJINTKW.

Pa36noKMPOBKa KanMTOK OCYLLECTBAsSETCs ¢ nynbTa Y wuam oT cucTe-
Mbl KOHTPO/S AOCTYNa C peneiHbIMU Bbixogamu. Mocne Npoxo/a YenoBeka
CTBOPKA Ka/IMTKN aBTOMAaTMUYeCKN BO3BPALLAETCS B 3aKPbITOE COCTOSHME U
6NOKMPYETCS C MOMOLLbIO coneHouaa.

TYPHUKET bI

SneKTpoMexaHMYecKnii TYpHUKeT npefHasHayeH ANS UCNONb30BaHUS
B CMCTEMax KOHTPOAS AocTyna B cny4asix, Korga Heo6xoamMmMo o6ecneunTb
KOHTPO/b OAHOKPATHbIX NPOX0/0B MPU BbICOKOIN MPOMNYCKHOM CNOCOBHO-
CTW TYPHUKeTa.

KOHTpPO/IbHbIE BOMPOCHI

1 OnuwunTe TaMOXXeHHOe HaB/MIOAEHNE: TEXHUYECKME CPeACTBA 06ECMeUeHNS.

2. Ha3oBMTe TeXHWYECKUe CpPeAcTBa HabMIOeHNs 3a OnepaTUBHOW 06CTaHOB-
KO B 30HaX TaMOXXEHHOI0 KOHTPOSIS.

3. ONuLWNTE KOHTPO/b N OXPaHy TaMOXEHHbIX 06bEKTOB: CUCTEMbI KOHTPONSA
[0CTyNa, CUCTEMbI OXPaHHOI 1 NOXapHOI cUrHanM3aLum.
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MNEPEYEHb TEXHWUYECKWX CPEACTB,
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AOCMOTPOBAA PEHTTEHOTENNTEBU3NOHHAA TEXHWKA (OPT)

OPT Ana KOHTPOAA COAepXXMMoro + o+
PYYHOW Knagm n baraxa

LOPT nns KoHTpons 6araxa + o+
1 NOYTOBbLIX OTMPABNEHUI

OPT ans KoHTponsa cpefgHe- + o+
N KpynHorabapuTHbIX rpy30B

MNepeABMXKHAA PEHTreHOTEeIeBU3M- + +
OHHaA yCTaHOBKa

MepeHOCHas PEHTIeHOTeNEeBU3NOH- + 4
Has yCTaHOBKa

®/NIIOOPOCKOMNYECKAA AOCMOTPOBAA TEXHUKA

JocMoTpoBas TexXHUKa gns yrny- + o+
6/1EHHOr0 KOHTPONA PYYHON Knagu
1 MOYTOBbIX OTMNPaBEHNIA

NWHCMEKUMNOHHO-4OCMOTPOBbBIE KOMMMEKCHI (MAK)

NAOKANsa KOHTPONA rpysoBbIX + o+
MalLUWH N KOHTEelHepoB
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3.2. A K cTaumMoHapHble 419 KOHTPONA + o+
KpynHOrabapuTHbIX rpy3os
M TPaHCMOPTHbIX CPEACTB

3.3. N AK nerkosossognmble (nepeba- + o+
31pyemMble) AN KOHTPONSA KPYMHO-
rabapuTHbIX FPY30B U TPaHCNOPT-
HbIX CPEACTB

3.4. NAK Mo6unbHbIE ANS KOHTPONS + o+
KpyrnHorabapuTHbIX rpy3oB
N TPAHCNOPTHbIX CPEACTB

3.5. NAK ona KOHTpons XxenesHono- + 4+
POXHbIX BaroHOB

4. CPEACTBA MONCKA

4.1, MeTannonckartenb NOPTaTUBHbIN + o+

4.2. MeTannonckarens cTaliOHapHbI +

4.3. JocMoTpoBoe 3epkano + o+ +

44. [LoCMOTpPOBbIN 3HAOCKON + ot +

4.5, L OCMOTpPOBbIN LN + o+ +

4.6. LoCcMOTpOBbI POHAPb 60NbLLOW + o+ o+ +
0aNnbHOCTU OCBELLEeHUA

4.7. L0oCMOTpPOBLI POoHapb Mano + o+ 4+ +
[0AaNbHOCTM OCBELLEHNSA

4.8. MUKPOCKON KOHTaKTHBbI + + +

4.9, Jlyna c nofcBeTKoM + + + 4+ +

4.10. Jlyna ntOMUHeCLLeHTHas + + + 4+ +

4.11.  TexHM4YecKmMin BUAeOCKON nony- + o+ +
XEeCTKNM

4.12. MopTaTnBHAaA TeneBU3NOHHAS + o+ +
cucTema jocmoTpa

4.13. MopTaTuBHAA TeNleBU3NOHHAA CU- + o+ +

cTeMa JoCMOTpa AN BU3yasibHOro
06cneaoBaHns TPYAHOLOCTYMHbIX
mecT

4.14. KoMnneKT TeEXHUYEeCKUX CpeacTB + 4 +
AN TaMOXXeHHOro ocmoTpa BO3-
AYLWHbIX CyA0B

S. CPEACTBA HAHECEHNA N CUNTBIBAHNA CMEUMAJIbBHBIX METOK

5.1. dnomactep GpyopecUeHTHbIN + + o+ o+ +
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5.2. YnbTpauonetToBbie (hoHapu + +  + + +
6. NOCMOTPOBbIVI UHCTPYMEHT
6.1. Habop MHCTPYMEHTOB rpynnoBoro + o+
Ncnonb3oBaHua

6.2. Habop MHCTPYMEHTOB UHAMBMAY- + o+
a/1bHOr0 MCNOMb30BaHNA

7. TEXHWNWYECKWE CPEACTBA MNOAMOBEPXHOCTHOIO
3O0HOANPOBAHNA

7.1 Mprbop pagnonoKaLMoHHOIo + 4+
30HAMpOBaHNA

7.2. Mpubop NnopTaTUBHLIN pagmoTex- + o+

HWYECKUIA ANCTaHLMOHHOIO 30HAM-
POBaHWA CbIMy4YmNX, HABANOYHbIX U
FOMOT€EHHBbIX rpy30B

7.3. TexHunyecKkne cpefcTea AUCTaHLM- + 4+
OHHOTr0 06Hapy>XeHUs HapKoTuye-
CKWNX W B3PbIBYATLIX BELLECTB

7.4. TexHUYeckue cpefcTsa AUCTaHLM- + o+
OHHOro 06HapyXeHuUs HapKoTUYe-
CKMX, B3PbIBYATLIX, XUMUYECKN W
O6MONOrNYeCcKN OnacHbIX BELLECTB

7.5. TexHu4yeckme cpeacTea 06Hapyxe- + o+
HWUA HEOLHOPOAHOCTENR U CKPbITbIX
nonoctew

7.6. CKaHep py4HoOli peHTreHOBCKMiA + o+

CKPbITbIX nonocTei

7.7. Pagnon30TONHbIA NONCKOBLIN + 4
nNpubop CKPbITLIX NOMOCTEN

7.8. Komnnekc NepeHOCHOW peHT- + o+
reHOBCKWIA A4/19 CKaHUPOBaHMS
ONTUYECKM HEMPO3PaYHbIX Cpes 1
CKPbITbIX NOM0OCTeN

8. TEXHNWYECKWMNE CPEACTBA NAEHTUOUKAL W (TCW)

8.1 TCW pparoueHHbIX MeTannos +

8.2. TexHn4yecKkue cpeacTsa NpPoBepKy + + +
NOA/IMHHOCTU TaMOXEHHbIX [0-
KYMEHTOB

8.3. MporpamMHo-annapaTHbIi + + +

KOMMNNEKC A5 uccnefoBaHus
[JOKYMEHTOB, [leHEeXHbIX 3HAKOB
N 3alULLLeHHbIX Bymar
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8.4. Mpn6op KOHTPONS NOANNHHOCTH + + +
LOKYMEHTOB, leHEeXHbIX 3HAKOB
N 3aWMLLLeHHbIX Bymar

8.5. [eTekTop 6aHKHOT NOPTaTUBHbIA + +

8.6. [eTekTop 6aHKHOT + +

8.7. Mpnbop A48 NPOBEPKMN 1 cyeTa + +
6aHKHOT

8.8. TexHU4YecKune cpefcTBa MAEHTUGN- + +
Kauuun AparoLeHHbIX KaMHel

8.9. Mpun6op peHTreHoM1yopecLeHT- + +
Hbl VA

8.10.  AHanusaTop peHTreHoyopec- + +

LLeHTHbIV 3HEProaMcnepCUoHHbIN

8.11.  Tpwnbopbl 4Na naeHTUOUKaLun + +
AparoueHHbIX KaMHel 1 aparoueH-
HbIX MeTan/oB

8.12.  YHuBepcanbHblli feTeKTop ANA + +
NaeHTUOUKaL MM fparoLeHHbIX
MeTasnNoB ¥ AparoueHHbIX KaMHel

8.13.  AHann3atop 31eKTPOXUMUYECKNIA + +
AN NAEHTUMUKALMM AparoLeHHbIX
KaMHeln 1 gparoLeHHbIX MeTannoB

8.14. Mpnbopbl 4na naeHTUGUKaLUN +
HOMEpOB arperaToB TPaHCNOPTHbLIX
cpeacTs

8.15. MarHMToonNTMYecKnin npuéop ansa +

NOEHTUDUKALMNN 1 BbISBNEHUA
(hanbcmukaLmii HOMepoB arpera-
TOB TPAHCMOPTHbIX CPEACTB

8.16.  lNporpamMmHO-annapaTHbIl KOM- +
nnekc naeHTUuUKaLMm NoLANH-
HOCTW XY[0)KECTBEHHbIX MPOU3-
BeAeHW

8.17. Mpubop onpeaeneHns NOANNHHO- + +
CTU aKLM3HbIX MapoK

8.18. Mpunbop naeHTUGMKaUnmM neco- +
M NMNOMaTEPUaNoB MCTBEHHbIX
N XBOWHbIX MOPOJ, APEBECUHbI

0. XNMMWYECKWME CPEACTBA NOAEHTUD®UNKALWN (XCW)

9.1 XnmMunyeckue cpeficTsa akcnpecc- +
aHann3a HapKOTUYECKMX BeLLecTB
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9.2.

10.

10.1.
10.2.
10.3.
10.4.
10.5.
11.

11.1.
11.2.
11.3.
11.4.
115.
11.6.
11.7.
11.8.
12.

12.1.

12.1.1.

12.1.2.

12.1.3.
12.1.4.

12.2.

12.2.1.

2 3 4

TecT aKcnpecc-aHannsa npo6 Ha
HafMumne B3pbIBUYATbLIX BELLECTB

TEXHWYECKWE CPEACTBA AOKYMEHTWNPOBAHWA

no AETAM O KOHTPABAHAE

®oToannapar (poTokamepa)

BugeokomnnekT +
AnKTOOH +
Bugeokamepa undposas +
doToKamepa umpposas +

TEXHWUYECKWE CPEACTBA KOHTPO/IA HOCUTENEW

AYOMNO- 1 BUAEOVNHDOPMALUM
AyanomarHuTo(oH

AyanomarHutona

Ayanocucrtema

BugeomarHnTodoH

Bugeonneep

TeneBU3NOHHbIV NPUEMHUK
BugeoMoHUTOp

YCTPOICTBO pasmarHn4YnBaHums

TEXHWYECKWMNE CPEACTBA TAMOXEHHOIO KOHTPONA
KOMMMYECTBEHHbIX N KAUECTBEHHbIX MOKA3ATENEN

NNECO- N MUINIOMATEPNANOB

+

+

+

+

+

+

+

+

+
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10

CPEACTBA USMEPEHNA ANAMETPOB KPYT/IbIX TECOMATEPNANOB

PyneTka nsmeputenbHas O LIKa-
noii (0—2) M 3-ro Knacca TOMHOCTK

JInHelika nameputensHas metan-
nnyeckas (0—500) MM ¢ ogHOR nnn
ABYMS LLKanamu

Ckob6a necHasd tuna T (0—50) cm

M3mepuTenbHad necHas BUKa
(0-75) cm

CPEACTBA USMEPEHNA AJTINHBI KPYT/IbIX JIECOMATEPUNAIOB

PyneTka usmepuTenbHas MeTanau-
yeckas co wkanow (0—10) m 3-ro
Knacca TOYHOCTH

+

+

+

+



252 MepeyeHb TEeXHUYECKNX CPEACTB, NPUMEHSIEMbIX TaMO>KEHHbIMW OpraHamu..

1 2 3 4 5 6 7 8 9 10

123. CPEACTBA USMEPEHWA BJTAXHOCTW NTECOMATEPNANOB
12.3.1. WN3mepuTenb BNaXHOCTH + 4
13. CUCTEMA BU3YANTBHOIO HABJTKO AEHWA

13.1.  CucTtema TeneBM3NOHHOIO Ha- +
610 aeHns

14. OMNTUYECKUE YCTPONCTBA U MPUBOPHLI

14.1. BUHOKNb +
14.2. Mprbop HOYHOTO BUAEHUA +
14.3. Cucrtema HOYHOro BUAEHUA +

15. MPUBOPBLI B3BELWWNBAHWA

15.1. Becbl nNpeun3noHHbIe + +

15.2. Becbl 3/1eKTPOHHbIe C npeenom + o+ +
[0 3Kr

15.3. Becbl 3neKTpoHHbIe o 150 Kr + o+ +

154. Becbl ¢ npegenomM B3BeLLBaHNA + o+ +

6onee 150 Kr
15.5. Becbl aBTOMOOW/IbHbIE + + +

15.6. Becbl )KenesHo4opoXKHbIe + o+ +



AdoHuH Metp Hukonaesnu
Curaes AHgpen Hukonaesunu

Teopusa U NpaKTUKa NPUMEHEH MU
TEXHUUYECKUX CPeACTB TAMOXEHHOTO KOHTPONS

YuebHoe n3gaHue

Beayuin pegaktop M GavaEa
NnTepaTypHbI pefakTop A AOpOHMHa
Xy[LOXECTBEHHbIN pefakTop B Aasposa
BepcTtka T. MeTpoBa
KoppekTop B Macati

MognucaHo B neyats 22.08.2012 r.
dopmar 60x88/16. bymara othceTHas
FapHUTYpa «HblOTOH». [NeyaTb odceTHas.
Yen. n. n. 16. Aon. Tupax 300. 3akas

000 «WN3paTenbcknii 4om “TPONLKNUIA MOCT™»
193230, VckpoBckuid np., 4. 21, KB. 241.
Ten: (812) 904-45-24
E-mail: info@trmost.com
Internet: www.trmost.com

OTneyartaHo C roToBbIX 4Mano3UTUBOB
B Tunorpagum 000 «NTK BVOHT»
199026, CaHkT-INeTepbypr, CpegHuii np., 4. 86,
Ten.: (812) 322-68-43
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Puc. B1l. ®parmeHT 6@HKHOTbI Puc. B2. O6pasel
€BPO C JIIOMUHECLMPYOWNMK BOSTOKHAMM [OKYMeHTa C 3alUTHbIMU BOSTIOKHAMM

Puc. B4 8. 3awmTHas HUTb B fgonaapax

Puc. B6. ®parmeHTt
Puc. B5. ®parmeHT oTTMCKa MeTasiorpadockoin nevatu

OTTMCKa BbICOKOV nevatu

Puc. B7. ®parmeHt Puc. B8. ®dparmeHTt
OoTTUCKa NMOCKON nedvaTn OTTUCKa OP/IOBCKOW nevatu



Puc. B9. ®parmeHT ()OHOBOW CETKN C UPUCOBLIM packaTtom

poccu
|YM 7589534

UM 7589534

MarHuTHbIA ob6pa3 pparmMmeHTa
6aHKHOTbI Bbinycka 1997 r.

Puc. B11. MarHUTHblE CepUitHble HoMepa
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Puc. B13. O6pasel, MMKpOTEKCTaA



Am6bnema OpHameHTaslbHas nosoca Tun feHexHoro 6uneta

bankaPnrrun (oprnoBckas neyatb — yeTka Mecto pacnonoxenus  Cepuitibie (Hagnucb MmeeT 30poLLUO
rpaHnLa LIBETOBbLIX MEPEXOA0B)  3aALUTHONA HATU HomEpa 3aMEeTHYI0 HaoLLyMb
penbedHOCTb)
BX 96'i4158 MuKpOTeTKCT
«100100100...»
(no3uTmB)

/

BX 964415

MeTka ans
cnaboBnasaLLmMX

VMpucosas nevatb
(rnaBHbIV Nepexop,

OfHOrO UBeTa B ApYroin) MukpoTekeT CosmeLlatoLymecs 3 Po3zeTka
«LiB5100» 3NeMeHTbI N306paxeHNii (po30BOE CBEYEHNE
(HeraTug) (TPeyronbHuKm) B Y®-nyyax)

Puc. B14. DnemeHTbl 3aluTbl POCCUIACKOro py6ns

TekcT
AKLIM3HAA MAPKA MukpoTekcT

Po3eTka, cBeTAwWwancsa

3eneHbIM B NK-nyyax Bonocku, ceetalnecs
B Y®-nyyax

Puc. B15. O6pasey, akLM3HO Mapku

Puc. B16. TenesusnoHHasa cnektpanbHada cuctema TCC-3M



Puc. B17. MAIM «BbpyCHUYHOE»

Puc. B18. Cnefgbl NIOMUHECLEHTHLIX MapKepos



Puc. B19. Cuctema CKkaHMpoBaHWUs BHYTPEHHUX nonocTeii yenoeka B.O.S.S.

Puc. B20. PeHTreHoTeneBn3nNoHHbIn Komnnaeke «lmens-240TB»



Puc. B21. TeHeBada peHTreHorpamma
nepeBo3MMbIX TOBAPOB, MOJIyYeHHasa C NOMOLbI0 ABYyXnpoekunoHHoro NAK

AnekcaHpput AHTapb Kemuyr

Puc. B22. jparoueHHble KaMHU



Puc. B24. OnTnyeckne cnekTpbl HEKOTOPbLIX NOPOA APEBECUHDI



