TV Pr .

KOHTPOI b HEPASPYLLAIOLLIA. PALIAGIEEBIAYECK 111 KOHTPO/b




1. OBIIME ITOJIOXKEHUA

Paguorpaduuecknii KOHTpOJb NPUMEHSIOT JJI BBISBJICHHS B CBApHBIX COEIUHEHUSIX
TPEIIMH, HEMPOBAPOB, MO, NUIAKOBBIX, BOJIb(PPAMOBBIX U APYTUX BKIIOYCHHM, a TAKKe JUIS
BBIABJIEHUS MTPOKOTOB, OAPE30B, OLIEHKH BEJIMYUHBI BBIITYKJIOCTH U BOTHYTOCTH KOPHS 1IBA,
HEJOCTYIHBIX JJIs1 BHELIHETO OCMOTPA.

[Ipu paguorpaduyeckomM KOHTPOJIE HE BBISBIISIOT:

e 00BIe HECIUIONIHOCTH W BKIIOYEHHS C pa3MEpOM B HAMpPaBICHUH MPOCBEYHBAHUS
MeHee YIBOCHHOUN YyBCTBUTEILHOCTH KOHTPOJIS;

® HENpOBapbl U TPEIIMHBI, ITIOCKOCTh PACKPHITHSA KOTOPBIX HE COBIAJAET C HANIPABICHUEM
MPOCBEYHMBAHUS U (WIIM) BeTUYHHA pacKpbITusi MeHee 0,1 mw;

e 1100bIC HECIUIOMIHOCTH M BKJIFOUEHHS, €CITU UX M300pa)KeHHsS Ha CHUMKAaxX COBMAJAIOT C
n300paKEHUSAMHU TOCTOPOHHUX AETalel, OCTPBIX YIJIOB WM PE3KHUX IEePErnaoB TONIIHH

IMPOCBCYUBACMOI'0O MCTAJLJIA.

2. IPUHA/VIEKHOCTHU JJIA KOHTPOJIA

[Tpu paguorpaduueckoM KOHTpOJIE cielyeT HCIOJIb30BaTh 00OpYAOBaHHUE, yKa3aHHOE B
KOHKYPCHOM 3afaHud. J[iIsi ycTaHOBKH (DOKYCHOTO PACCTOSHUSI W Pa3METKH CBAapHOTO
COCIMHEHUS MCTIONIB3YeTCs pylieTKa. Pa3mMeTka mponu3BOANUTCS MapKEPOM IO METAJLTY.

MapkrpoBoUHbIE 3HAKU TpeAHAa3HAYEeHbI JUIsI MAapKHUPOBKHU (HYMEpalUu) PEeHTIeHOBCKUX
CHUMKOB JJISl UX MOCIeNylolel HAeHTU(DUKAIMH, PU 3TOM 3HAKM YCTAHABJIMBAIOTCSA Ha
KOHTPOJIMPYEMOM ~ y4acTke OOBeKTa KOHTpois. JIisi MapKUpOBKM CHHUMKOB 3HAKH
MOMEMIAIOTCS B CIEIUANBHBIA TICHAJ, KOTOPBIA 3aTeM KpPeNmuTCs Ha W3JCIUN  WIN
HEIMOCPEICTBEHHO Ha paauorpadudeckoi i¢Hke. st 00beKTOB ¢ paAraiiOHHON TOJIIIUHON
ot 1 1o 40 MM criefyeT MCIob30BaTh MapKUPOBOUHbIe 3HAKU Ne2 (OykBbl) U Ne6 (1udpsr).
Jns o0BEKTOB ¢ paguanMoOHHOM TommmHOM cBbime 40 MM cleayeT HCIOJIb30BaTh
MapkupoBouHble 3HaKu Ne4 (OykBbI) U Ne§ (undpsr).

Jlnst  ompeneneHus 4YyBCTBUTEIBHOCTH KOHTPOJIE  WCHOJB3YIOTCS  TPOBOJIOYHBIE U
KaHAaBOYHBIE STAJIOHBI YYBCTBUTEILHOCTH, KOTOPbIE MOJOMpAOT M3 MeTajula WU CIUIaBa,
OCHOBA KOTOPOTO MO0 XMMUYECKOMY COCTaBy aHAJIOTHYHA OCHOBE KOHTPOJHUPYEMOT'O CBApHOTO

coeTMHEeHUS. Pa3sMephl 3 TaIOHOB MPUBEACHBI B Ta0OHIIE 1.



Tabmauma 1

[TpoBOJIOYHBIN 3TATOH YyBCTBUTEIBHOCTH (pa3Mephl B MM)

40

Howmep sTanona ds d» ds ds ds de d;
1 0,2 0,16 0,125 0,1 0,08 0,063 0,05
2 0,4 0,32 0,25 0,2 0,16 0,125 0,1
3 1,25 1,0 0,8 0,63 0,5 0,4 0,32
4 4,0 3,2 2,5 2,0 1,6 1,25 1,0

Howmep stamona b hy h, hs h4 hs he
1 30,0 0,6 0,5 0,4 0,3 0,2 0,1
2 45,0 1,75 1,5 1,25 1,0 0,75 0,5
3 60,0 4,0 3,5 3,0 2,5 2,0 1,5

MapkupoBKy ITPOBOJIOYHBIX ATAJIOHOB YyBCTBUTEIBHOCTHU CJIENYET POBOJUTH CBUHIIOBBIMU
uugpamu. [lepBas nugppa MapkupoBKU JOJKHA 0003HAUATh MaTepua 3TajloHa, CIETYyomas -
HOMeEp 3TaJIOHA. Y CIIOBHBIE 0003HAaYEHUs MaTepHralla ATalOHa YyBCTBUTEIbHOCTHU:

e IS CILJIAaBOB HAa OCHOBE Xkene3a — 1;
® IS CIJIAaBOB HA OCHOBE JIIOMUHUS M MAarHus — 2.

JIJi1 MapKUpPOBKU KaHABOYHBIX 3TAJOHOB MCIOJB3YIOTCS BBIPE3bl U OTBEPCTHUS WM TOJIBKO

oTBepcTHs. [ 3Ta0HOB, BBIIIOJIHEHHBIX HA OCHOBE:
e Keye3a — JIBa CKBO3HBIX OTBEPCTHS U 0€3 BBIPE3O0B;
® AJIOMUHUS U MarHus-XBOCTOBAs 4acTh 0€3 OTBEpCTHA, 1 BBIpes.

JIOCTUTHYTYI0 4YBCTBUTEIHHOCTH KOHTPOJS OMNPEIENAOT MO H300paKeHHI0 Ha CHUMKE
IIPOBOJIOYHOTI'O WJIM KAHABOYHOI'O 3TaJIOHA YYBCTBUTEIBHOCTH. {11 MPOBOJIOYHOrO ATajloHA
JIOCTUTHYTasi YyBCTBUTEIBHOCTb KOHTPOJII COOTBETCTBYET JUAMETPY HAUMEHbILIEH BUAMMON
Ha CHHMMKE IIPOBOJIOKHM, B MM. M300paxkeHHE MPOBOJIOYKU CIEAYET CUMTATh PA3IUYUMBIM,

€CJIM YETKO BUHA HEMpephIBHAS €€ JyinHa HEe MeHee 10 MM.



OTaNoHbl YYBCTBUTEIBHOCTU CJEAYET YCTAHABIMBAaTh HAa KOHTPOJUPYEMOM YYacTKE €O
CTOpPOHBI UCTOYHMKA U3IydeHUs. [IpoBOIOUHbIE 3TAJOHBI ClEAyeT yCTaHABIMBATh Ha ILIOB C
HalpaBJIEHUEM IIPOBOJIOK Iornepek 1Ba. KaHaBOYHbBIE ITAOHBI ClEAyeT yCTaHaBIMBAaTh Ha
paccrosanuu He MeHee OIL3 or mBa ¢ HampaBlieHMEM KaHABOK nonepex wiBa. [Ipu BeiGope
ATAJOHOB TIJIyOMHA KaHABKM W JMAaMETP TPOBOJOKH, COOTBETCTBYIOLIHE TpeOyemMoi
4YBCTBUTEIBHOCTH, HE JOJKHBI OBITh IIEPBBIMH U MTOCIEIHUMU B PALY.

JUiss  perucTpaluy M3JIy4EHHUS HCIOJIB3YIOTCS  pa3jiMyHble JIETEKTOPbl  M3JIy4eHUs
(panuorpaduyeckas I€HKa B KacceTe, 1100 B BAKYYMHOMN yrakoBke, (oc(OpHbIE MIACTUHBI,
iockonaHenbHble AetekTopsl (DR nerextop)). Pasmep nerektopa BbIOMpaeTcst ¢ y4eTom
NEPEKPBITUS U300paKEHUSI CMEXKHBIX YUaCTKOB.

Pasmep OL3 cooTBETCTBYET 3HAUYEHUSAM, ONpEAEIsieMbIM ITpu npoBeacHun BUK.

IIpu KOHTpOJIE KOJIBLEBBIX IIBOB TPYOOIIPOBOAOB ¢ AMaMeTpoM MeHee 100 MM fomyckaercs
yYCTaHAB/IMBaTh KAaHAaBOUYHBIE OJTAJOHBI Ha paccTtossHuM He MeHee OII3 or mBa ¢
HaIpaBJICHUEM KaHABOK BJOJb 1IBA. [Ipu HEBO3MOXKHOCTH YCTAaHOBKHU 3TAJIOHOB CO CTOPOHBI
UCTOYHHKA U3JTy4YeHUs NMPU KOHTPOJIE CBAPHBIX COCTUHEHUH LIMINHAPUUECKUX, ChepruecKux
U IPYTUX MYCTOTEINBIX U3AEIUIl uepe3 IBe CTEHKHU C paciin(pOBKOM TOIBKO MPUJIETAIOIIET0 K
IUIGHKE YYacTKa CBApHOTO COEAMHEHMs, a TaKkXe Ipud IaHOPAMHOM IPOCBEUYMBAHUU
JIOTTYCKAeTCsl yCTaHABIUBATh ATAJIOHBl YyBCTBUTEIBLHOCTH CO CTOPOHBI KacCeThl ¢ MIeHKOoM. B
TOM ciy4yae YyBCTBUTEIbHOCTh JOJDKHA OBITH CMEIIeHAa Ha OJIHYy CTYIEHb B CTOPOHY
Y/KECTOUEHHUS.

JJ1s OLIeHKH BOTHYTOCTH U BBIITYKJIOCTH KOPHSI 111Ba, HEJOCTYITHOIO JIsl BHELTHETO OCMOTpa

" U3MEPCHU, CIICAYCT IPUMCHATH 06pa3m,1 - IMUTATOPbI BOTHYTOCTH U BBIITYKJIOCTH.

Pucynox 1
BorHyTOCTh WM BBITYKJIOCTh KOPHSI IBa HE TIPEBBIMIACT TPEACTHHO JOMYCTHMOTO
3HA4YeHHUs, €CJIM ONTHUYECKas IUIOTHOCTh HM300pa’keHHs] BOTHYTOCTHM Ha CHMMKE MEHbIIE, a
BBIITYKJIOCTH OOJIbILIE ONTHYECKOM MIOTHOCTH M300pakeHU, UMUTHPYIOINX UX KAHABKU WIIN
BBICTYIIa Ha oOpasue-umutarope. [nybuna hl kanaBku u BbicoTa h2 BhICTyma oOpasia-
UMHUTATOpa JOJDKHBI OBITH paBHBI TIPEACTHHO JIOMYCTHMBIM 3HAYCHUSM BOTHYTOCTH U
BBINTYKJIOCTH KOpHs 1mBa. TommuHa h3 oOpasna-umuraTopa I0DKHA OBITH paBHA BEITHMYHHE

YCWJICHHS] KOHTPOJIUPYEMOTI'O 1IBA.



[TapameTtp Nel No2 Ne3 Ne4 No5
I'ny6buna kanasku, hy, MM 0,6 0,8 1,0 1,2 1,6
BricoTa BeicTyma, hy, MM 1,5 2,0 2,0 2,0 2,5

Tommmua, hs, MM 15 2,0 2,0 2,0 25

3. IOATI'OTOBKA K KOHTPOJIIO

Pagnorpaduueckuii KOHTPOIIb ClIAYEeT MPOBOIUTH MOCIE YCTPAHEHUSI OOHAPYKEHHBIX MPU
BHEIIIHEM OCMOTpPE CBapHOIO0 COEAMHEHUS HapyKHbIX Ae(PEKTOB U 3aYUCTKH €ro OoT
HEpOBHOCTEH, IjaKa, OpbI3r MeTajula, OKaJUHBl U JPYIHX 3arps3HEHUH, H300paxKeHus
KOTOpBIX Ha CHUMKE MOTYT IOMelaTh paciindpoBke cHuUMKa. [lociie 3auncTku cBapHOTO
COCIMHEHUS! U YCTPAaHEHUs HAPYXKHBIX Je(EKTOB, IOJKHA OBITH MPOM3BEJACHA pPAa3METKa
CBapHOr'0 COEJMHEHUs Ha y4acTKH M MapKHUpOBKa (Hymepalus) ydacTKoB. PazmeTky cienyer
BBITNIOJIHATh MapKepoM I10 METaly B HAINPaBICHUM II0 YaCOBOM CTPEIKE OTHOCHUTEIBHO
notoka cpenpl. [Ipyu MCnonb30BaHUM MEPUTENBHOrO MOfACa JOCTaTOYHO OOO3HAUUTH TOUKY
Hayvaja OTCYETa U HAIPaBJICHUE.

Jlns cxembl TNPOCBEYMBaHUS 20, pa3MeTKy CleAyeT HpPOM3BOJIUTh B COOTBETCTBUM C

PUCYHKOM 2.
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Pucynok 2

MeTki BIOJh TPOMOJIBFHOW OCH OOBEKTa KOHTPOJIS YKa3bIBaIOT CTOPOHY, C KOTOPOH
BBHITIOJHSJIOCH OKCIIOHUPOBaHUE. YTOJ MEXAy METKaMH JOJDKeH cocTaBisaTh 90°, minHa
OTMETOK JOJKHA OBITh HE MeHee 50 MM. YTl 0 MEX/Ty OChIO HAIIPaBIEHHUsI TPOCBEUMBAHUS K
HOpMaJIM P-IUICHKH, MPH MPOCBEUYMBAHWU TO cxeMe 20 (COrIacHO PHUCYHKY 3) JIOJDKEH
o0ecreunBaTh JOCTaTOYHOE PACKPBITHE JJUIUIICA (MalNbHSAS OT P-TUIEHKA CTOPOHA CBApHOTO
IIBa HE JIOJDKHA HAKIIAJbIBAThCS HA ONMMKHION), a TAKXKE HE JOJKEH MPEBBIIIATh 45°.

VYron B Mexay Ocbl0 HampaBlieHUs! MPOCBEUUBAHUS K HopManu P-mneHku (pucyHok 3) He

JIOJKEH TpeBbIaTh 15°.
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Pucynoxk 4

Jist cxeMbl 4 yroi o MEXIy OChIO HAIlpaBIICHUs MPOCBCUMBAHUS K HOPMalH P-TICHKH
JIOJDKEH HaxonuTbest B nuamazoHe oT 20° mo 30°, a yrom [ momkeH coctaBiarh 90+5°.
Pasmerka JOMKHA BBIMOITHITCS CO CTOPOHBI Bpe3ku. [l ocTanbHBIX CXeM MPOCBEYHBAHUS
pa3MeTKka CBapHOTO COEIWHEHUS Ha YYacTKM [JIOJDKHA COBIAJaTh C MOJIOXKEHHUEM
OTPAHWYUTENBHBIX 3HAKOB. [[mrHA MeTOK (M3MepsieTcs OT BaJMKa CBApHOTO IIIBA) JIIS BCEX
CXeM JIOJDKHA ObITh HE MeHee S50 MM.

Ha o0pasen; KOHTpoOJs, COTJIAaCHO pa3METKE, YCTaHABIMBAIOTCS OTPAHUYMUTEIbHBIC 3HAKH
(cumBO 1) Uit 0003HAYEHHUSI KOHTPOJIUPYEMOTO y4acTKa, 3HAKH CJelyeT yCTaHAaBIUBATh Ha
rpaHMLaX pa3MEUEHHbIX YYaCTKOB (Ha METKax) Ha pacCTOSHUU OT 1iBa He MeHee OII3.

Takke Ha KaXJIOM y4YacTKE JIOJDKHBI OBITh YCTAHOBJICHBI JTAJOHBI YYBCTBUTEIBHOCTH W
MapKUPOBOYHBIE 3HAKU. MapKUpPOBKa JIOJKHA COJIEPKaTh HOMEP KOHTPOIUPYyeMOoro obpasiia,
HOMEp CBAPHOTO COCTUHEHUS U HOMEp AKCMO3UIMH. MapKHUpOBOUHBIE 3HAKH, HCIIOIh3yEeMbIE
U HyMepaluu, CJIelyeT YCTaHaBJIMBAaTh HAa KOHTpoJupyemoMm ydactke 3a O3, wmum
HETIOCPE/ICTBEHHO Ha KacceTe C IJICHKOHM Tak, YTOOBl M300paXKeHHsSI MAPKUPOBOYHBIX 3HAKOB
HAa CHUMKaX HE HaKJIaJbIBAIUCh HA N300pakeHUE IIIBA M OKOJIOIIIOBHOM 30HBI.

Cxema  yCTaHOBKM  MapKHPOBOYHBIX  3HAKOB,  JTAJlOHOB  YYBCTBUTEIHHOCTH,

OTPaHUYUTENBHBIX METOK MPEJCTaBlIEHA HA PUCYHKE 5.



1- OTpaHUYUTCIIbHBIC METKHU; 2 - MapKUpPOBOYHBLIC 3HAKH; 3 — 3TaJ0OHBI YYBCTBUTCJIBHOCTHU

Pucynok 5.
Mecta  yCTaHOBKM  MapKHpPOBOYHBIX M OTPaHUYUTENBbHBIX  3HAKOB,  JTAJOHOB

YYBCTBUTCIIbHOCTH, O6pa3IIOB-I/IMI/ITaTOpOB BOTHYTOCTH M BBIIYKJIOCTU JOJI?KHBI OBITH
yKa3aHbl Ha CXeMe NpOCBEYMBAaHUs B paboueil poxkymeHTanuu. OrpaHU4MUTENbHbIE 3HAKH,
KaHaBOYHBIC ATAJIOHBI YYBCTBUTEIBHOCTH, OOPA3IbI-IMUTATOPHl BOTHYTOCTH M BBITYKJIOCTH
ycranaBnuBarTcs 3a OIL3, Ho He 6onee 40 MM OT rpaHUIIBI CBAPHOTO IIIBA.

[lepen  mpoBeneHHEM  KOHTpOJL  HEOOXOAMMO  IPOBEPUTH  pabOTOCIIOCOOHOCTH
PEHTTEHOBCKOTO armapara, a TakKe IMOJrOTOBUTH CIIETYIOLIHE TPUHAIC)KHOCTH:

Paguorpaduueckas niu€Hka / 1eTeKTop U3Ty4eHUs;
[IpoBosoYHBIE W/WIH KaHABOYHBIE ATAJIOHBI YYBCTBUTEIBHOCTH;
MapKupOBOUHBIE U OTPAaHUYUTEIBHBIE 3HAKH;

e  OO0pa3LbI-UMUTATOPBI BOTHYTOCTH M BBITYKJIOCTH.

TexHu4eckrue TaHHBIE P-annapaTOB " paJUOU30TOITHBIX UICTOYHUKOB IMPUBCJICHLI B Ta6J'II/II_IC
2.

Tabmuma 2
Hassarue Tum I'eomeTpus dokycHOE Unax; I MA Maxkcumain
W3JIy4eHUs aTHO (D), MM kB Hast Sy, MM
ITamup-200 n aHopamMHast 3,0 200 - 1o 40
Apuna-7 )41 naHopamHasi 2,5 250 - Jlo 40
Apuon-300 n MaHopamMHasi 2,3 300 - 1o 60
ApuHa-9 u naHopamMHast 25 300 - 1o 50
RayCraft GD-160 I1 HarpaBJIeHHas 0,8 160 5 Jo 18
Smart 225 I1 HarpaBJIeHHAas 15 225 4 Jo 45
Eresco 32 MF4-C I1 HalpaBJIE€HHAas 0,4 200 3 Jlo 32
Isovolt 225 M2 IT HaIpaBJICHHAS 0,4 225 3 o 30
PITI-150 I1 HalpaBJI€HHAas 0,8 150 3 Jo 20
PIT1-250 IT HalpaBJI€HHAas 3,0 250 5 Jo 60
PIT/I-250-11 IT naHopamMHast 3,0 250 5 o 50
MAPT-200 I1 MaHopamMHasi 2,2 200 2 Jo 40
Ir-192 - HarpaBJIeHHas 4x4 Tip = 74 nnst o 35
Co-60 - / maHopamMHasi 4,5%x 4,5 Ty, = 1924 nus o 200

W-uMITyIbCHBIA  UCTOYHHK, II-OCTOSHHBIN HMCTOYHHK, Umax -MakcHMMalbHOE HampspkeHue, |-
MaKCHMaJIbHBIN TOK, S, —paJHallMOHHAas TONIINHA, OTpeAeNsieMas B COOTBETCTBUH ¢ pasaenoM 4, Ty,
— TIEPHO/JT TTOITypaciiaza paTdoN30TOITHOTO NCTOYHUKA.




Jlns  P-anmapaToB IOCTOSHHOIO JIEWCTBHUS HAIPSDKECHUE UL ONPENEIICHUS BpPEMEHU
SKCIO3UIMU 110 HOMOTpaMMaM CJeJyeT BbIOMpaTh C y4eTOM pPaJUuallMOHHOH TONIUHBL Sy,

IIPOCBCUMBACMOI'0 MaT€puraia nus3 Ta6J'II/IHBI 3.

Tabnuma 3
Paguanuonnas Tonumaa S, , MM ‘ Hanpsokenue U, kB
CIu1aBbel Ha OCHOBE JKelIe3a
10 6,0 100
6,1-12,0 120
12,1-17,5 140
17,6-20,0 160
20,1-23,0 180
23,1-32,0 220
32,1-40,0 260
>40 300
CmuiaBbl HA OCHOBE aTFOMUHHS

1o 5,0 50
5,1-12,0 70
12,1-20,0 90
20,1-30,0 110
30,1-40,0 130

Jns P-annapaToB MMITyJIbCHOTO JAeHCTBUs HampsikeHHe Umay, 3alaHHOe B Tabmuie 2,
ABIIsE€TCS (PUKCUPOBAHHBIM.

Ilepen mpoBeneHueM (HoTOOOPAOOTKM SKCIIOHUPOBAHHOW paauorpaduyeckoil IUIEHKH
clleflyeT MPOBEPUTh PabOTOCHOCOOHOCTh MPOSIBOYHOM MAIIMHBI U HAJMYUE€ HEAKTEHUYHOTO
ocBenieHus. [Ipu MoAroToBke K MPOBEACHUIO PacHIM(PPOBKU paguorpauuyeckux CHUMKOB
CllelyeT TIPOBEPUTh PabOTOCIIOCOOHOCTh HETaTOCKOMA, ICHCHUTOMETpAa M HaJIN4ne

HE00X0UMOro 000pYyAOBaHUS U MaTepuaioB (TpadapeTsl, JIyMbl, IUHEHKN).



4. BBIBOP ITAPAMETPOB PAIMOT'PAOUYECKOI'O KOHTPOJIA

Tpebyemast 4yBcTBUTEIHHOCTH KOHTpOIISI K orpenensiercs no tadnuie 4.

Tabmauua 4
Pa3zmMepHblii mokazatens™ Tpebyemas 4yBCTBUTEIBHOCTH K

Jlo 6,5 BKIIOUHTEIBHO 0,1
Ot 6,5 o 14,0 BKIIOYUTEIBLHO 0,2
Cs. 14,0 no 22,0 BKIIOYUTEILHO 0,3
Cs. 22,0 1o 32,0 BKIIOYHUTEIBHO 0,4
Cs. 32,0 no 42,0 BKIIFOYNTEIHHO 0,5
Cs. 42,0 no 50,0 BKIIFOUYHTEITBHO 0,75
Cs. 50,0 mo 70,0 BKIIFOUHTEIBHO 1,0
Cg. 70,0 mo 100,0 BKIFOYHTEIHHO 1,25
Cs. 100,0 go 120,0 BKIIOYHTEIHHO 15
Cg. 120,0 1o 200,0 BKIIOYHATEIBHO 2,0

IIpu ucnonp30BaHUM MPOBOJIOYHBIX 3TAJIOHOB YyBCTBUTENbHOCTU 3HaueHusa 0,30; 0,60; 0,75 u 1,50
MM 3amenstoTces 3Hadenusyu 0,32; 0,63; 0,80 u 1,60 mm.

*Pa3sMepHBIM TTOKa3aTeNeM IS OMPEEIeHNs] YyBCTBUTEIFHOCTH JJISI BCEX CXEM SBIISETCS TONIIUHA
Oosee TOHKOM AeTanu S + 2 MM, i1t cXeMbl 20 2S+2MM, 1715 cXeMbl 4-MUHUMAaJIbHAS pacyeTHAs BBICOTA.

CxemMy KOHTpOJSl CBapHbIX COEIMHEHUM CcleqyeT BbIOMpaTh B 3aBUCHUMOCTH OT
KOH(Urypauuu oobeKTa KOHTpOoJIs B cooTBeTcTBUU ¢ [Tpunoxkenuem 1.

Paccrosinne f oT mcrounumka w3mydeHHs 10 OOpalIEHHOW K HCTOYHHUKY IMOBEPXHOCTH
KOHTPOJIMPYEMOTO CBApHOTO COEIMHEHMs (IIpU TNPOCBEYMBAHHUU KOJIBLEBBIX CBapHBIX
COEIMHEHUI 4epe3 JIBe CTEHKHU - J10 OJM3Nexaliell K MCTOYHUKY MOBEPXHOCTU KOJIBLIEBOTO
COEIMHEHUS) JOKHO OBITh PAaBHO 3HAYEHMIO, ONPEAEIEHHOMY IO opMyJiaM, IPUBEAECHHBIM

B TabmHILE 5.



Tabmauma 5

Paccrosinue oT UCTOYHHKA 10 TIOBEPXHOCTH
Cxema npocBeYrBaHUS
KOHTPOJIMPYEMOTO CBAPHOTO COCTMHEHHS, MM, HE MEHEe
puc.la, 16 C Spm
puc.2a, 4 0,7C(1-m)D
puc.26 CD
puc.2e 0,5[1,5C(1-m)-1]1D
puc.26 0,5d
rie
20 )
C=— mpu —>2
K K

O]
C=4npu E<2

Spm - paAManOHHAs TOJILUHA, MM;

D - HapyxHbIil TuameTp 00bEeKTa KOHTPOJISL, MM;

d — BHYTpeHHHUH TMaMeTp 00BEKTa KOHTPOJIS.

M - OTHOIIICHNE BHYTPEHHETO U HAPYKHOTO THaMETPOB 00bekTa KOHTpods d/D;

@ — MaKCUMaJbHBIN pazMep (HOKYCHOTO MATHA UCTOYHHUKA U3ITYUECHUS, MM;

K — Tpebyemasi 4yBCTBUTEIBHOCTh KOHTPOJIS, MM.
[Mpumeuyanue. Ecnmu mansa cxembl puc.2r He BoInodHsOTC ycmoBus 1,5C(1-m)>1, to
paccrosiaue f cienyer mpuHUMAaTh paBHBIM HYIIO.

ITox panuanMoHHOW TONIIMHON S,, NOHUMAIOT MOJHYI TOJIIMHY IIPOCBEYHBAEMOIO

H3JC/IHsA, C YUCTOM €ro TUIIOpasMepa. Spm BBI6I/IpaeTC$I ns3 Ta6J'II/II_[I>IZ

Cxema 4 2a 20 2B 2r la 10
Pannaumontas h* S+2 2S+2 S+2 25+2 S+2 25
TOJIIMHA Sy,

h*-maxcumanvnoe snauenue pacqemHod 6blCOmbl y21106020 Ued
S — HomuHnanvHas moJjliyuHa bonee moacmoiu u3 ceapusaemblx Ooemanneil

[Ipy KOHTpoOJIe CBapHBIX COCAMHEHWH T1O0. cxemMe 26 (TaHOpaMHOE IPOCBEUMBAHME),
OTHOIICHUE BHYTpeHHero auamerpa d k BHemHeMy nuamerpy D koHTpoiupyemoro o0bekra
HEe JTODKHO ObITh MeHee 0,8, a MakcUMaibHBIH pa3zmep (okKycHoro msTHa @ HCTOYHHMKA

U3ITy4eHUs He TOJDKEH ObITh Ooree:

Kd
2(D — d)

rne K — tpebyemas 4yBCTBUTENBHOCTh KOHTPOJIS.
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JUliHa CHUMKOB JOJKHAa OOeCnedMBaTh IMEPEKPBITHE H300paKEHUM CMEXHBIX YYaCTKOB
CBApHBIX COEAMHEHUH MPH JJIMHE KOHTpoMpyemMoro ydactka 10 100 mm He menee 0,2 JyIHHBI
y4acTka, IpH JJIMHE KOHTPOJIMpyeMoro ydactka c¢B. 100 MM - He meHee 20 mm.

HlupuHa CHUMKOB JOJDKHA OOECIHEeUMBaTh MOJy4YeHHEe H300pa)KeHH CBapHOTO IIBa,
ATaJIOHOB YYBCTBUTEIHHOCTH, MAPKHUPOBOYHBIX 3HAKOB M OKOJIOIIIOBHBIX 30H.

JlnuHa KOHTPOJIUPYEMBIX 32 OJHY SKCHO3MIIMIO YYaCTKOB IPU KOHTpOJE Mo cxemam la, 16
He noJpkHa oItk Oonee 0,8f.

Jl7i ocTanbHBIX CXE€M MPOCBEYMBAHUS JJIMHA KOHTPOJIUPYEMOIO Y4acTKa PacCUMTHIBACTCS
o popmyre:

@D
T n

r7ie N - KOJIMYECTBO YYACTKOB, ONpeIesieMoe 1o Tadmiie 6.

KomgecTBo y4acTKOB, Ha KOTOPOE JODKHO OBITH Pa3MEYeHO CBApHOE COSAMHECHHE (YHCIIO
SKCTO3UIMK) I CXeM IpocBeuMBaHus 2a, 20, 22, 4 omnpexaensercs mno Tadmwmie 6.

KonunuectBo Y4YaCTKOB I10 CXEMC 2B OMPCACIIACTCS IMapaMeTpaMu HCHOHLSyeMOﬁ IJICHKH.

Tab6mnuma 6
YucJ10 y4acTKOB NPH KOHTPOJIe 10 cxeme 2a, 4
d/D, ue 5 6 7 8 9 10
MeHee f/ID, ne menee
0,50 - - - - 14,2 3,3
0,55 - - - 27,3 3,4 1,8
0,60 - - - 4,2 1,9 1,2
0,65 - - 7,7 2,2 1,3 0,9
0,70 - - 3,1 1,5 1,0 0,7
0,75 - 7,1 1,9 1,1 0,8 0,6
0,80 - 3,2 1,4 0,9 0,7 0,5
0,85 18,2 2,0 1,0 0,7 0,5 0,4
0,90 4,7 1,5 0,8 0,6 0,5 0,4
0,95 2,6 1,1 0,7 0,5 0,4 0,3
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Yucs10 y4acTKOB PH KOHTPOJIE IO cXeme 22

d/D, ue 3 4 5 6 7

MeHee D
0,50 - o 0,4 Ho 1,4 Jo 12,0 Cspire 12,0
0,55 - Jo 0,6 o 2,6 Cseizre 2,6 -
0,60 Ho 0,1 10 0,9 o 5.8 Cspimre 5,8 -
0,65 00,2 Jo 1,3 J1o 40,0 Csoire 40,0 -
0,70 00,3 o 1,9 Csoire 1,9 - -
0,75 o 0.4 Jo 3,0 Cssie 3,0 - -
0,80 o0 0,5 o 4,7 Csoire 4,7 - -
0,85 Ho 0,6 09,8 Cspie 9,8 - -
0,90 Ho 1,0 Capie 1,0 - - -

Yuc10 y4acTKOB IIPH KOHTPOJIE 11O cxeme 20

2

Pacuer BpeMeHM NpocBeuMBaHUS (BPEMEHHU SKCIIO3ULMHU) IPOU3BOJSAT IO HOMOIpammaw,

MNPUBCACHHBIM HUKC.
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4.1 PacyéT 3KCcnoO3MIMHU ¢ MPUMEHEHHEM PEHTIeHOBCKHUX aNnapaToB

1.1 Homorpamma 1Jis1 P-Tpy0ok mocToOsIHHOTO AelcTBUS

(nenka D7, dhokycHoe paccrosiaue Fo=1000 MM, MaTepuan-cTalb, INIOTHOCTh CHUMKA 2,0 €.0.11.)

MA X MHH

100kB 120 xB 140 kB 160 kB 180 xB 200 xB

40

220 xB

30

20

240 xB

| : / 260 kB




1.2 Homorpamma a5 P-Tpy6oKk nocTOsIHHOIO JieiicTBUS

(rurenka D7, ¢oxycHoe paccrosiaue Fo=1000 MM, MaTeprai-aTFOMIHHNA, TUIOTHOCTh CHUMKA 2,0 €.0.11.)

90 kB

MA X MHH
50 kB 70 Ks
50
40 "‘
] 110 xB
/
30
f
//
20
| / 130 kB
/
i /
10 /
9 /
8 |t
7
/
6
/
5
//
4
/
/
3 /
/
/
//
2
1
10 15 20 25 30 35




2. Homorpamma /1Jisi MMITYJIbCHBIX aNllIapaToB
(P-menka Agfa D7 (1), P-mnenka Agfa F8+RCF (2), P-iienka Agfa F8+NDT1200 (3), ¢hokycHoe

paccrosinue Fo =300 MM, MaTepuai-cTajib, IJIOTHOCTh CHUMKa 2,0 €.0.11.)

20
1 2 3
10
7
. A A
L
3
T
,_E, 2
S
=) A
o™
o) 1
c
(@]
x
m 0,7
0,5
0,3
0,2
0,1
1 10 20 30 35

PagnaumoHHas ToawmHa (Mm)
[Ipu pacuere BpeMEHM MPOCBEYHMBAHUS 10 HOMOTpaMMe JUIsi P-ammapaTtoB MOCTOSTHHOTO
NENCTBUS, TONYYEHHYIO OJKCHO3MIMI0 (MA*MUH) cileayeT pa3JeiuTh Ha 3HAuYeHUe
MaKCHUMAaJbHOTO TOKa, ONpeAeIsieMoro u3 TaOiauubl 2, TpU 3TOM HCKOMOE BpeMs
NPOCBEUMBAHMS CJIEAYeT BBIpaXaTh B CeKyHAaX. JlaHHBIE HOMOIPaMMBI I103BOJISIOT
paccuuTaTh BpeMsl SKCIIO3HLIUH HPH TPOCBEUYNBAHUH CTAIN/TIOMHHUS U TIPH UCIIOIb30BAHUH

pentreHoBckoii ieHkr Agfa D7 ¢ OTHOCHTEBHBIM SKCIIO3UIIMOHHBIM (haKTOPOM, PaBHBIM 1.
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4.2 Pac4éT 3KCNO3MIMHU ¢ MPUMEHEHHEM PATHOHYKJIHIHbIX HCTOYHUKOB

IIpu pacuére BpeMeHH NIPOCBEUMBAHUS U PAJIUOHYKIMIHBIX UCTOUHUKOB, CIEAYET:

1. OmnpenenuTh PaKTUIECKYIO aKTHBHOCTh A MCTOYHHKA, UCIIONIB3Ys (DOPMYITY:

0,69
A = AO Xe '1/2
rae
Ao — HavajgpHass aKTUBHOCTH UcTOouHMKa, Ku (1 Ku = 3,7 * 1010 bk);
T1/, — mepuoa noxypacnaja, IHU;
t — Bpems1, polIe IIee ¢ 3apsSAKH KCTOYHHUKA 10 MOMEHTA KOHTPOJIS, THU.

2. OmnpenenuTs 3Ha4eHHE (HaKTOpa SKCIIOZULIUU |, UCIIONIB3Ys TabIuUILy 7:

daxkrop 3xcno3unuu st réHku D7 (T)

h\F | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 950 1000
5 0,5 11 19 3,0 43 59 7,7 9,7 12,0 14,5 17,3 20,3 23,5 27,0 30,7 34,7 38,9 43,3 48,0
6 0,5 12 2,1 33 47 6,4 8,3 10,5 13,0 15,7 18,7 22,0 25,5 29,3 333 37,6 42,1 46,9 52,0
8 0,6 14 2,4 3,8 54 7,4 9,6 12,2 15,0 18,2 21,6 25,4 29,4 33,8 38,4 43,4 48,6 54,2 60,0
10 0,6 14 2,6 4,0 58 7,8 10,2 13,0 16,0 19,4 23,0 27,0 31,4 36,0 41,0 46,3 51,9 57,8 64,0
12 08 1,7 3,0 47 6,8 9,2 12,0 15,2 18,8 22,7 27,0 31,7 36,8 42,2 48,0 54,2 60,8 67,7 75,0
14 0,8 19 33 52 75 10,2 133 16,9 20,8 25,2 30,0 35,2 40,8 46,9 53,3 60,2 67,5 75,2 83,3
16 0,9 2,1 38 59 8,5 11,6 15,1 19,1 23,6 28,6 34,0 40,0 46,3 53,2 60,5 68,3 76,6 85,3 94,6
18 11 2,5 45 7,0 10,0 13,7 17,9 22,6 27,9 33,8 40,2 47,1 54,7 62,8 71,4 80,6 90,4 100,7 111,6
20 1,2 2,7 4.8 75 10,8 14,7 19,2 24,3 30,0 36,3 43,2 50,7 58,8 67,6 76,9 86,8 97,3 108,4 120,1
22 14 3,2 57 8,9 12,8 17,4 22,7 28,8 355 43,0 51,2 60,1 69,6 79,9 91,0 | 102,7 | 1151 | 1283 142,1
24 1,6 3,6 6,3 9,9 14,3 194 254 32,1 39,7 48,0 57,1 67,0 a 89,2 | 1015 | 1146 | 12855 | 1432 158,7
26 18 4,1 73 [ 115 | 165 22,4 29,3 37,1 45,8 55,4 66,0 774 89,8 | 1031 | 117,3 | 1324 | 1484 | 1653 183,2
30 2,4 54 96 | 150 | 216 29,4 38,5 48,7 60,1 72,7 86,5 | 101,5 | 117,8 | 1352 | 153,8 | 173,7 | 1947 | 2169 240,3
32 2,8 63 | 113 | 176 | 253 34,5 45,0 57,0 70,3 851 | 101,3 | 1189 | 1379 | 158,3 | 180,1 | 203,3 | 227,9 | 253,9 2814
35 3,2 73 | 129 | 20,2 | 29,0 39,5 51,6 65,3 80,6 97,5 | 116,1 | 136,2 | 158,0 | 1814 | 206,3 | 2329 | 2612 | 291,0 3224
40 48 | 108 | 19,2 | 30,1 | 433 58,9 77,0 97,4 | 120,2 | 1455 | 173,1 | 203,2 | 2357 | 270,5 | 307,8 | 347,5 | 389,6 | 4341 481,0
45 68 | 153 | 27,3 | 426 | 613 835 | 109,0 | 138,0 | 170,3 | 206,1 | 2453 | 2879 | 3339 | 3833 | 436,1 | 4923 | 551,9 | 614,9 681,3
50 88 | 198 | 353 | 551 | 793 | 108,0 | 1410 | 1785 | 2204 | 266,6 | 317,3 | 3724 | 4319 | 4958 | 564,1 | 636,8 | 7140 | 7955 881,4
55 | 10,0 | 22,5 | 40,0 | 62,6 | 90,1 | 122,6 | 160,1 | 202,7 | 250,2 | 302,8 | 360,3 | 422,9 | 490,4 | 563,0 | 640,6 | 723,1 | 810,7 | 903,3 1000,9
60 | 11,8 | 26,6 | 47,3 | 73,8 | 106,3 | 1447 | 189,0 | 239,3 | 2954 | 357,4 | 4253 | 499,2 | 5789 | 664,6 | 756,1 | 853,6 | 957,0 | 1066,3 11815

* Ipr HEOOXOIUMOCTH, pPaJAHallHOHHYIO TONIHY h 1 GOKyCHOE paccTOsIHHE OT MCTOYHHKA M3TYyYeHHUs 10 IUNIEHKU F OKpyrianTh
J10 OvKaiiero TabJIMYHOr0 3HaYESHUs! B OOJIBIIYIO CTOPOHY

3. Ompenenuts Bpemsi dkcrio3uniuu R (cex), ucrnonb3ys Gopmyiy:
_ T X Km
A

rre KM — koaddumnmeHT mpocBednBaeMoro marepuaia, paBHbiii 1,0 mis crutaBoB Ha

X 60

ocHoBe xeJie3a u 0,3 U1 CIUIaBOB HA OCHOBE AJIFOMUHUSL.
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4.3 Bri0op napamMeTpoB painorpapuueckoro KOHTPOJIs
[Ipu ucnons3zoBanuu P-muieHku, oTimyHOM oT D7, BpeMs 3KCIIO3ULIMY CIEAYET NEePEecUUTaTh
o popmye:
to = R X wyq,
rue
R — Bpems u3 HOMoOrpamMMmsbl / BpeMsl IPOCBEUMBAHUS IS PAJAUOHYKIUIHOTO HCTOYHHKA,
CEK;

W1- OTHOCUTEIIbHBIN SKCTIO3UIIMOHHBIN (PaKTOP, B3SATHIA U3 TaOIHIIEI 8.

Ta6uuma 8.
AnnapaTLIU IIOCTOSIHHOTO WmmynbcHble Ir-192 Co-60
Tun nnenkn JEUCTBUSA anmnaparsl
OTHOCHUTEBHBIN SKCIIO3UIMOHHBIN (PaKTop w4
D2 8,7 10,6 9,0 11,4
D4 2,6 3,1 3,0 3,8
D5 1,6 1,8 1,5 19
D7 1 1 1 1
D8 0,7 0,7 0,7 0,9
INDUSTREX
Flex HR 2,4 2,9 2,7 3,4
DR nerexrop 2,2 2,7 2,6 3,3
F8+RCF - - 0,07 0,09
F8+NDT1200 - - 0,035 0,044

IIpu pabote ¢ peHTreH-ammaparaMd Ha peXHMax MPOCBEUYHMBAaHUS C (OKYCHBIMHU
PAcCTOSHUSAMH, OTJIMYAIOIIMMHUCS OT NMPUBEACHHBIX B HOMOIpaMMax, BpeMsl NPOCBEUNBAHUS

ClIelyeT epecyuTaTh 1o Gopmyse:

t — TpeOyemoe Bpems POCBEUUBAHMSI, CEK

to — BpeMsi KCIO3UIIUH, TOTYYEHHOE U3 HOMOTPaMMBbI C YYETOM HCIIOJIb3YeMOH IIICHKH, CEeK

F —paccrosiHUEe OT HCTOUHUKA U3IIyUEHHS JI0 MJICHKH, MM

F. — pokycHoe paccrosiHue, 3aJaHHOE B HOMOTPAMME, MM.

Paccrosane F m1g Beex cxem mpocBeunBaHus (Kpome 20, 2r) IPHHUMAIOT PaBHEIM f+ S,
riae f — pacu€rHoe BokycHOe paccTosiHHe, OTpeIeIsieMoe B COOTBETCTBUU ¢ Tabmumen 5. Jlms
cxeM 20, 2r pakrudeckoe hoxycHoe paccrosuue F onpenensiercs no ¢popmyne F=f+D, rne D

- HApYKHBIH AUaMeTp 00BEKTa KOHTPOJIS.
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IIpu ompenesneHun  mapaMeTpoB  KOHTPOJS  CTBIKOBBIX  CBAPHBIX  COEAMHEHUM
Pa3HOTOJILMHHBIX J€Taled YYyBCTBUTEIBHOCTh KOHTPOJS OINPEACHSAIOT 10 MEHbIIEH
TOJIIIMHE, BpeMs U (OKYCHOE DPACCTOSHUE PAcCUMTHIBAIOT 10 HamOOJbLIEH cBapuBaeMoOn
TOJILIMHE. YCTAHOBKY KaHABOYHBIX JTaJOHOB YYBCTBUTEIBHOCTH CIIEyeT INPOBOIUTH Ha
MeHbITyI0 TONmUHY. [lpu cBapke TpyO ¢ pa3inMyHBIM HapYXHBIM JHAMETPOM pPacdET
(OKYCHOTO pacCTOSIHUSA, KOJMYECTBA M JJIMHBI YYaCTKOB CIEAYET MPOBOIHUTH IO 3HAYCHUIO

0O0IBIIETO JAuaMcCTpa.

6. IIOPAOK ITPOBEJIAEHUA KOHTPOJIA

Ilepen BBINOIHEHHEM KOHTPOJISI HEOOXOAMMO BBIIOJIHUTH PA3METKY CBAPHOI'O COEAMHEHUS
MapKepoM II0 MEeTaJlly B COOTBETCTBMM ¢ II.3 naHHbIX TY. Ha KOHTpomupyemsblli ydacTOK
HEOOXOJUMO YCTAaHOBUTb OTPAaHUYUTENbHBIE U  MApKUPOBOYHBIE 3HAKU, ATAJIOHBI
YYBCTBUTEJIBLHOCTH, 00Pa3Lbl-UMUTATOPBI, AETEKTOP U3JIyUYEHHUS.

PaccrosiHre OT KOHTPOJIMPYEMOrO CBAPHOI'O COEJMHEHHUS 10 paguorpaduyeckoil IUIeHKU
JOJKHO OBITh MMHUMAJIBHBIM U B JIIOOOM cilydae He npeBblath 150 M.

VYCTaHOBUTH PEHTIC€HOBCKHM amnmapaT Ha PacCYUTAHHOM B COOTBETCTBUH C 1.4 (OKYCHOM
paccTosiHuU A0 00BbEKTa KOHTPOJIS U BBIMOJIHUTH SKCIIOHUPOBaHUE P-miieHKy.

Ilo 3aBepimieHMHM DOKCHIO3MLIIMHM CHSTb C KOHTPOJIMPYEMOIO ydacTKa KacceTy ¢
panuorpadudeckoi IUIEHKOH, JTAJIOH 4yBCTBUTEIBHOCTH, o0pazen-uMHuTaTop,
MapKUPOBOYHBIE 3HAKU U IIOBTOPUTH BCE ONIEPALMM JUIsl OCTAJIBHBIX YYaCTKOB KOHTPOJIA.

[lo 3aBepuieHMIO MPOCBEUMBAHUS  MPOBECTH  (HOTOOOPAOOTKY  SKCIIOHUPOBAHHOM
paauorpaduyeckoil IMIEHKM B COOTBETCTBUM C PEKOMEHJALUSMHU 3aBO/a-U3TOTOBUTEIS.
[TpocMoTp M pacmMPpPOBKY CHUMKOB HOCJIE MX MOJIHOTO BBICBIXaHMS CIEIyeT MPOBOJUTH B

3aTCMHCHHOM IMOMCIICHHUHU C IPUMCHCHUEM HETATOCKOIIA C perym/lpyeMoﬁ SAPKOCTBIO.

B cnydae npumenenust MeTo10B UG poBOI paauorpapuu, COXpaHUTh MOTYYEHHbIE CHUMKH
Ha HOCHTEJIE JaHHBIX, Jajee o0paboTaTh M300PAKEHHsS C MTOMOIIBIO CIICIHATU3UPOBAHHOTO

ITO. ITpu 06paboTke n300pa>KeHHIA:
- YAYYIIUTh BU3yaIbHBIA KOHTPACT H300paKeHHS;

- yOemuTbcs B COOTBETCTBMM HOPMAIM30BaHHOTO oOTHOMmEeHUs curHan/myMm (SNRy)

TpeOyeMbIM 3HAUYCHHUSIM;

- MPOBECTH KaJTMOPOBKY MOIYJISI U3MEPEHHUSI Pa3MEPOB, UCIIONb30BaB JJIsi 3TOT0 OOBEKT Ha

CHHUMKEC C 3apaHCC NU3BCCTHBIM JIMHEHHBIM pPasMEpoM, HATpUMEP, 3TAJIOH HyBCTBUTCIIbHOCTH.
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7. PACIHIN®POBKA CHUMKOB U O®OPMJIEHUE PE3YJIbTATOB

Jis  ompeneneHuss pa3MepoOB  HECIUIOIIHOCTEM  CJlelyeT  HKCIOJIb30BaTh  I1a0JIOH
pacmupposimuka (Tpadaper) w/wim Jyny wu3MeputeabHyro. CHHUMKH, JONYyIIEHHBIE K
pacmpoBKe, TOJDKHBI YIOBICTBOPATH CISAYIOIIUM TPEOOBAHHMSIM:

- Ha CHUMKaxX He JIOJDKHO OBITh MOJIOC, 3arpSI3HEHUI 1 MOBPEXKICHUHN, 3aTPYAHSIONINX UX
pactmrpoBKY;

- Ha CHUMKAax JIOJDKHBI OBITh BHJIHBI H300pPKEHUS OTPAHHYUTEIBHBIX METOK,
MapKUPOBOYHBIX 3HAKOB M 3TAJOHOB YYBCTBHTEIBHOCTH (OTCYTCTBHE JONYCKACTCS IPHU
Hanuuuu TpedoBanuii B KoHKypcHOM 3a1aHuN);

- ONTHYECKAas IJIOTHOCTh M300pakeHUN KOHTPOJIMPYEMOTO y4acTKa IIBa, OKOJOLUIOBHON
30HBI ¥ ATAJIOHA YYBCTBUTEJIHHOCTH JIOJDKHA OBITH HE MeHee 1,5 u He Ooiee 3,5;

- it nudposoii paauorpaduu 3naueHne SNRN momxHO 0bITh He MeHee 70.

CkorieHHeM Mop, UUIAKOBBIX U BOJB(MPAMOBBIX BKIIOUEHUH ClEAyeT CYUTaTh 2 WU
HECKOJIBKO BKJIFOUEHHUH TIPY MUHUMAJIBHOM PACCTOSIHUHM MEXKIY HUMHU He 0oJiee TPEXKPATHOTO
MaKCHMaJIBHOTO pa3Mepa U3 JIBYX PaCCMAaTPUBAEMBIX BKITIOUCHHM.

CKOITJICHHE CUUTACTCS OJUHOYHBIM, €CJIM MHUHHMAIBHOE PACCTOSIHHE OT €ro BHEITHETO
KOHTypa JI0 BHEIIHEr0 KOHTypa JI00ro ApYyroro COCETHEro CKOIJIEHHS HE MeHee
TPEXKpAaTHOM MaKCHUMAaJbHOW HIMPUHBI KAXKIOTO M3 JIBYX PAcCMAaTPUBAEMBIX CKOTICHUUN
(LIMpUHON cUMTaeTCs HAauOOJbIlee PACCTOSTHUE MEXKIY JBYMS TOUYKaMU BHEIIHEr0 KOHTYpa,
WU3MEPEHHOE B HAIpPaBJICHHH TMEPICHINKYISIPHOM OCH IlIBa), B MHOM Cllydae HEOOXO0IUMO
00BEIMHSTH pacCCMATPUBAEMBIC CKOTUICHHS B OJTHO.

Bxurouenus, pazmepoM MeHee YIBOCHHON YyBCTBUTEIHHOCTH (PUKCUPYIOTCS B Cllydae, €Clu
OHHM BXOJIAT B CKOIUICHHUE, MIPU ITOM U3MEPSIETCS MAaKCUMAbHBIN pa3Mep CKOTIICHHS.

[Ipu ompeneneHuH pa3MepoB TPENIUH, HEMPOBAPOB, CKOIUICHHWH, paCIOJIOKEHHBIX Ha
KOHTPOJIMPYEMOM YUYacTKe W HE MPEPBIBAIOIIMXCS 33 €ro MpejesiaMu, CIeIyeT H3MEPITh HX
00IIyI0 UTMHY, YIUTHIBAsI 4YaCTh, PACIIOIATAIONIYIOCS 32 OTPAHUYUTEIHLHBIMUA METKAMHU.

[Ipn u3MepeHun mapaMeTpoB BKIIOUEHUH, 32 JUIMHY M UIUPUHY MPUHUMATh pa3Mepbl
MPSIMOYTOJIBHHKA, B KOTOPBIH MOYET OBITh BIIMCAHO BKJIFOUEHUE. [Ipr 3TOM 3a JUTHHY CUNTATh
MaKCHMaJIbHBIA pa3Mep BKIIFOUCHUS, a IMTUPUHY H3MEPSITH MEPICHINKYIISIPHO JIUTHHE.

Ecnu mpoeknuu TpOTSKEHHBIX Je(eKTOB (HEMpoBapoB M TPEIIMH) Ha OCh IIBa
HAKJIQJBIBAIOTCA JIPYT Ha Jpyra, TO B Ka4eCTBE MPOTSHKEHHOCTH NPUHUMAETCs oOImas

IMPOCKI M Ha OCh IIBaA.
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Cxema OIIPECACIICHUA MJIMHBI CKOIIJICHHUA (OHpe,Z[eJ'ISITL KaK JJIMHY IDPOCKOWHN CKOIUJICHHA Ha

OCb CBAPHOTI'0 COEIMHEHNUS):

[Tpu pactmdpoBke CHUIMKOB pa3Mepsl geekToB 10 3,0 MM ClieIyeT OKPYTIIsITh B OOJBIIYIO
CTOpPOHY ¢ AuckpeTHOCcThIO 0,1 MM, mpu pasmepax nedexroB Oosiee 3,0 MM OKpyTIcHHE

IMPOU3BOJAT C ATUCKPECTHOCTBIO 0,5 MM.

8. TPEBOBAHUSA BE3OITACHOCTH

OCHOBHBIMH BHJAMM OIIACHOCTH JUIsl HEpCOHaNa MpH paguorpapuyeckoM KOHTPOJe
SBJISIIOTCSL  BO3JCHCTBME HAa OpPraHU3M HOHMU3MPYIOUIETO W3IYy4YeHHs W BPEIHBIX Ta3oB,
oOpa3yromuxcsi B BO3AYyXE IO BO3JECHCTBUEM H3IYUYEHMsS, U TMOPAKEHHUE AIIEKTPUUECKUM
TOKOM.

Ilepen Hayamom paboOT HEOOXOOUMO MPOBEPUTH  HUCIPABHOCTh PEHTTEHOBCKOI'O
neeKTockoma/amnmnapara, SJIEKTPOIPOBOIKH, BBICOKOBOJIBTHOTO KaOeis, 3a3eMIISIOIINX
IIPOBOZIOB B 3alIMTHOM KaMmepe.

[Ipn paboTe Ha cTalMOHApHBIX ydacTKax (B KaMmepax IpPOCBEUMBAHMS), MEpE] HayalioM
IIPOCBEYMBAHUS HEOOXOIUMO YOEIUTHCS B OTCYTCTBUM JIIOJIEH B Kamepe, 3aKpbITh JIBEPh B
KaMepy U AepKaTbh €€ 3aKphITON Ha NPOTSIKEHUU BCEH DKCIIO3ULINN.

IIpu mpoBeneHun pabOT B HECTAI[MOHAPHBIX YCIOBHSX, MEPE] HA4aloM IPOCBEYHMBAHUS
HEOOXOUMO OrpaJuTh 30HY KOHTPOJIS, BBIBECUTh 3HAaKH paJHAllMOHHOM OMAacHOCTH,
YIOCTOBEPUTHLCS B OTCYTCTBHH JIIOJIEH B 30HE IPOBEACHUSI padoT.

Ilepconan, Bemonnstommii PI'K nomkeH wucnons3oBaTh cpeAcTBa HWHAWBUAYAIBHOIO

JOBUMCTPUICCKOTO KOHTPOJIA.
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9. OIEHKA KAYECTBA

B pamkax TY ycraHoBiieHbl TpeOOBaHHUS K Ka4YECTBY CBapHBIX KOHCTPYKIIMHA Kiacca A u B,

IIpr 5TOM HOPMBEI OICHKH Ka4€CTBa IPUHUMAIOT 110 CIICAYIOIIHUM Pa3MEPHBIM IMOKA3aTCIIAM:

Tabmauma 9

Tun coequHeHus

Pazmepnslii mokazatens (P)

CThIKOBOE HOMMHAJIbHAS TOJIIIMHA O0JIee TOHKOM U3 CBapUBAaEeMBbIX JieTaeit
YrnoBoe, TaBpoBOE,
pacyeTHasi BbICOTA YIJIOBOTO 1IBA
HAaXJIECTOYHOE
Topuesoe yJIBOEHHAs] HOMUHAJIbHAS TONIIMHA 00JIee TOHKOW JeTalu

IIPpU KOHTPOJIC CTBIKOBBIX CBApPHBIX COGI[I/IHGHI/Iﬁ pr6 W OAPYTUX OUIUHAPUYCCKUX JIeTanei qepe3
JABC CTCHKHU - HOMHWHAaJIbHAas TOJIIINHA OI[HOf/i CTCHKH

Bxitouenus, MakCHMaJIbHBIA — pa3sMep KOTOPBIX MEHEE  YABOCHHOU

YyBCTBUTEIHLHOCTH KOHTPOJIS, B paMKax JaHHBIX TY (QuKcanuu He moJyIexar.

TpedyeMoit

OneHky pa3mMepoB MOAPE30B, CMEUICHUI KPOMOK, Yellyii4atocTu npoBoAsaT metogom BUK,

IIpU pErucTpau pe3yjabTaTOB PI'K AOIYCKACTCA YKA3bIBATh HAJIMYUC JaHHBIX ,Z[C(I)GKTOB oe3

pa3MepoB.

1. Koncrpyknun kiaacca B

KauectBo CBApHOTO COCOUHCHHUA CUHUTACTCA YAOBJICTBOPUTCIIbBHBIM, €CJIM HA CHHUMKAX HE

6YI[YT 33(1)I/IKCI/Ip0BaHI)I TPCIOWHBI U HCIIPOBAPhI, BKIKOYUCHUA, BOTHYTOCTh WJIM BBITYKJIOCTH

KOPHS 111Ba, TIPEBBIIIAIONINE HOPMBI, IPUBEACHHBIE B Ta0mmax 11-12.

HOpMBI A0IMYCTUMOCTHU OANHOYHBIX BKIJIFOUEHUH 1 CKOILJICHUH IIPUBCJACHELI B Ta6J'II/II_[e 10

Tab6muma 10
OIMHOYHEIE BKIFOYEHUS U CKOILUICHUS OIMHOYHbIE KPYITHBIE BKIFOYEHHSI
P e MaxkcuMallbHO 10IyCKaeMblIi Homyckaemoe Jomnyckaemoe
nokasarens* P, Jomyckaemble
pazmep YHCIIO Ha JII000M YHCII0 Ha IF000M
MM y4acTKe JAJIHMHOU HanOOJIBIINI HanOOJIbIIAs y4acTKe JITUHON
BKJIFOUEHHS MM |CKOILIEHUS MM
100 mm pasmep, MM HIMPHUHA, MM 100 MM
0r1,0 1020 0,3 0,4 10 3,0 03 1
BKIIFOUUTECJIIBHO
boree 2,0 102,5 0,4 0,6 10 3,0 04 1
BKIIFOUHTEIBHO
boree 2,5 710 3,0 05 0,8 10 3,0 05 1
BKIIIOUHTEIBHO
bosee 3,0 10 4,5 06 1,0 10 3,0 06 1
BKIIFOUUTECJIIBHO
boree 4,5 10 6,5 08 12 11 3.0 08 1
BKIIFOUHTEIBHO
bonee 6,5 10 7,5 1,0 15 11 3,0 1,0 1
BKIIFOUHTEIBHO
Boree 7,5 10 10,0 12 2,0 12 35 12 1
BKIIFOUUTECJIIBHO
Bonee 10,0 oo
12,0 1,5 2,5 12 3,0 15 1
BKJIIOYHTEILHO
Bonee 12,0 no
140 1,5 2,5 13 4,0 15 1
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OIUHOYHBIE BKIIOUEHUS U CKOTUICHUS OnMHOYHbIE KPYITHbIE BKIIIOUEHUS
Pa3mepHbIit >
x MakCHMaIIbHO JOITyCKaeMBbIi Homyckaemoe Jomyckaemoe
nokasarens* P, Jomyckaembie
pasmep YHCIIO Ha JII0OOM YHCIIO Ha JIF000M
MM - = =
y4JacTKe ATUHOMN HanOOJIBIIHI HauOoJIbIIAs y4JacTKe ATMHON
BKJIIOYEHHS MM |CKOIIIEHHSI MM
100 MM pasmep, MM HIMPUHA, MM 100 MM
BKJTIOYUTEIBHO
bonee 14,0 no
22,0 2,0 3,0 13 4,0 2,0 1
BKJTIOYHUTEIHHO
bonee 22,0 no
32,0 2,5 3,5 15 50 2,5 1
BKJIIOYHUTEIHHO
Csprie 32 3,0 4,0 15 6,0 3,0 1
*P - pa3MepHBIi IT0Ka3aTeIb B COOTBETCTBHH ¢ Tabnumei 9 Hactosmux TY
Tabmuna 11

HomuHnanbpHas ToONIMHA CTEHKH CBApPSHHBIX
JeTane S, MM

HOHyCKaeMaﬂ MaKCuMaJIbHas1 BbICOTA

(rmyOuHA) BOTHYTOCTH KOPHSI IITBA, MM

Csoiie 1,0 1o 3,0 BKIIOYUTEIBEHO 0,6
Csoiie 3,0 10 4,0 BKIIOYUTEILHO 0,8
Csoiie 4,0 10 6,0 BKIIOYUTEILHO 1,0
Caoiie 6,0 10 8,0 BKIIOYUTEIBHO 1,2

Csrime 8,0

0,158, Ho He Ooiee 1,6 MM

Tabmuua 12

BuyTpenHuii auamerp Tpyosl,

MaxkcuManbHO ,I[OHYCTI/IMHI\/’I pa3MeEp BBIITYKIIOCTH, MM

MM
o 25 Bk 15
Cspie 25 mo 150 Bki. 2,0
Csrize 150 2,5
Jns  cokpamieHHod 3amucu  aeekToB Tpu  OQOPMIICHHH PE3yIbTaTOB KOHTPOIS
KOHCTPYKIIUH Kacca B crneayeT ucmnonbp3oBaTh YCIOBHBIE 0003HaUeHUs TabauIs! 13
Tab6muma 13
Bun nedexra e Xapaktep nedekra Jengaige
0003HaYEHHE p P 0003HaYEHHE
TpenmHa B0 Ba TB
TpemunHb T TpempnHa nonepex nsa T
TpemmnHa pa3BeTBICHHAS Tp
HemnpoBap B kopHe Hxk
Hemnposaps! H DOBAP P
Henpogap no pazuenke Hp
OtnenpHas mopa 11
ITopsl II A P
CkormieHne CII
OTaenpHOE BKIIOUEHHE I
[IImakoBEIE€ BKIIFOUCHHUS I
CkormieHne Cm
BomasdpamoBbie BKITIOUSHUS B OTACTBHOC BRIIOUCHHE B
p CkormieHne CB
Borunyrocts KOpHs 11Ba Brxk
Brinyksiocts KOpHs 11Ba Bk
[Tonpes I1np
CMmenienne KpoMoK Ckp
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[Tocne ycnoBHOro o003HadeHust 1e(heKTOB yKa3bIBAIOTCSA UX pa3Mepbl B MUJUIUMETPAX:

- Ui cpepUIECKUX MOp, IUTAKOBBIX M BOJIb(PaAMOBBIX BKIIOUEHHH - AUaMETP;

- JUIsl YIJTMHEHHBIX 110, IUIAKOBBIX M BOJB(PAMOBBIX BKIIIOUYCHUI — uiHa b X mmpuHa h;

- JUTsl CKOIIJICHU, HEMTPOBAapOB U TPELIUH — JuinHa L.

HJ’ISI CKOILICHHUI IIop, MNOIJIAKOBBIX H BOJ'IB(bpaMOBHX BKJIIOYECHHH II0CJe YCJIIOBHOI'O

0003HaYCHHS I[e(i)eKTOB, BXOAIIHX B CKOINJICHUE, YKA3bIBAOTCA MAKCUMAJIBHBIC TUAMCTP WJIN

JUIMHA U NIMPUHA 3TUX JIeEeKTOB yepe3 3HaK yMHOxeHus (Hanpumep: C20I13x1).

2. Koncrpykuuu kjiacca A

Hopwmsl onienku e exToB, BeISIBIsIEMBIX 110 pe3yabraram PI'K npusenens! B Tabnuie 14

Tabmauma 14
VcnoBHOE MaxkcHuManbpHO JOIMYCTUMBIE pa3MEPHI IO YPOBHSIM KauyecTBa, MM
Tun gedexra 0 A0 PasvEp P P
0003HaYeHNE Bricokmni Cpennuii Hwuzkuia
b(h) =0,2xP b(h) =0,25%x P b(h) =0,3xP
[Topsr Aa HO He Oosiee 2 MM | HO HE OoJiee 3 MM HO He Oonee 4 MM
X100 He Ooiee 10 MM X100 He Ooiiee 20 MM
L=2XxP L=2XP
CKOILICHNE A HO He Oonee 15 MM Ho He 6ostee 30 MM
rop ¢ %100 He 60see 30 MM
Pa3mep kax10i1 mopkl, BXOAALIEH B CKOIJIEHUE HE JOJIKEH MPEBBIIIATH
MAaKCHMAaJIbHO JOIYCTUMBIE PA3MEPhI OJUHOYHOU IIOPBI
b(h) =0,1xP b(h) =0,2%xP b(h) =0,3%xP
[IInmakoBwIie (h) (n) (h)
Ba HO He OoJiee 2 MM | HO He Oosiee 3 MM HO He Ooiiee 4 MM
BKJIIOUEHHUS
X100 He Oosiee 10 MM
b(h) =0,2xP b(h) = 0,25 X P b(h) =0,3xP
Bximrouenns
Wa HO He 0oJiee 2 MM | HO He Oosee 3 MM HO He Ooiiee 4 MM
BOJIb(hpama
X100 He Ooiee 10 MM X100 He Ooiiee 20 MM
L=2XxP L=2XP
Ckorutenue HO He Oonee 15 MM Ho He O0ostee 30 MM
IIJTAKOBbIX Be %100 HE 60mee 30 MM
BKJIFOUECHUN Pa3mMep kaxq0oro BKIFOUEHUS, BXOJIAILETO B CKOIJICHUE HE I0JKEH
MPEBLIIATh MAKCUMAJIbHO JONIYCTUMBIC pa3MEPbl OAMHOYHOI'O BKJIIOYUCHUS
L=2XP L=2XxP
Ckorutenue HO He Oonee 15 MM Ho He O0ostee 30 MM
BoJb(pam. Wce %100 HE 60mee 30 MM
BKIIIOUCHHHA Pa3mMep kax0ro BKIIFOUEHMS], BXOJSIIETO B CKOTUIEHHE HE JIOJKEH
MPEBLINIATh MAKCUMAJIbHO JOMMYCTUMBIC pa3MEpbl OJUHOYHOI'O BKIIFOUCHUS
Hemposaps1 [=05x%xP l=2%P
Da HO He OoJiee 5 MM HO He Ooiee 15 MM
B KOpHE
X100 HE Ooiee 25 MM | X100 HE 6oiree 30 MM
Henposapsi [ = 2 X P, Ho He 6onee 10 mm
Dc HE JIOITYCKaIOTCs
O pa3JiesiKke
X100 HE Ooiee 25 MM
TpenmHbl
BIOJb IIBA Ea
He nomyckarorces
HOTIEepeK 1IBa Eb
pa3BETBIICH. Ec
Cspize 1,0 10 3,0 BKIFOUUTEILHO 0,6
Boruyrocts Fa Cseiiire 3,0 10 4,0 BKIIOUUTEIEHO 0,8
KOpHA Csrine 4,0 1o 6,0 BKIIOYHUTEIIHLHO 1,0
Cseine 6,0 10 8,0 BKIFOYNUTEIBHO 1,2
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Capire 8 0,158, Ho He 6onee 1,6 MM

CymMmapHas poTsSHKEeHHOCTh Beex jedekToB Ha yyactke 100 MM He 10bKHA TipeBhImath 30 MM

Y100 — CyMMapHasi MpOTsSKEHHOCTH JAeeKkToB Ha yuacTtke 100 Mmm

P - pa3mepHbIii moka3arenab B COOTBETCTBUU ¢ Tabmuueh 8 HacTosmux TY

b(h) — mmHa (mupuHa) BKIIOYEeHUs, MM. J[J1st ceprueckoro BKIOYeHUs-0-1uameTp
L —nnvHa CKOIUICHUS, MM

| — mmHa nedexra, MM

OleHKy mNoApe30B, CMEIICHUH KPOMOK, yemyidatoctd mnpooasT meroiaom BUK, mpu
peructpanuu pe3ynastaToB PI'K ykazanHbie qeeKThI TOMYCKaeTCs HE YIUTHIBATS.

[Ipu peructpamnuu pe3yinbTaTOB KOHTPOJSI KOHCTPYKLIMM Kilacca A CleyeT MCIOJIb30BaTh
KpaTKyI0 3aIich 0OHApYKEHHBIX Je()EKTOB B COOTBETCTBHH ¢ Tabauiei 13.

[Tocne ycnoBHoro o6o3navyenust neekra ykazbIBaeTcs ero (pakTHUeCKUid pa3Mep B MM:

-utst chepUUYCECKUX TIOP U BKJIFOUeHU-muametp d;

- JUIS yJUTMHEHHBIX MOP, UIAKOBBIX M BOJIL()PAMOBBIX BKIFOUCHHH — [utnHa b X mmpuna h;

- JUIs1 CKOTUICHUH, HEMPOBAPOB U TPEIIHH — JyiuHa L, |.

Jlis  cKOMJeHW Top, NUIAKOBBIX U BOJb()PAMOBBIX BKIIOUEHUIH TIOCIE YCIOBHOTO
00o3HavyeHus 1e(heKTOB, BXOSIINX B CKOIUICHHE, YKAa3bIBAIOTCS MAKCUMANIbHBIC TUAMETP WU
IIMPHUHA U JITTHHA 3THX Je(EKTOB (Yepe3 3HAK YMHOKEHUS).

[Tocne ykasaHust NeEKTOB YKa3bIBA€TCSl UX CyMMapHas MPOTSHKEHHOCTh Ha OLICHOYHOM

y4acTKe.
ITpumep:

e Onucanue nedexra IIpumep 3anucu

n/m p p

1 | Enunnynas chepuueckas nopa guaMmeTpom 1 Mmm Aal,0

2 | EnvHn4Has yyTMHEHHAS Topa JUTHHON 7 MM, IIUPUHON 2 MM Aa7,0x2,0

3 | CxormuteHre mop JJITMHOM 25 MM, ¢ MAKCHMAJIBHBIM Pa3MepoM MOPHI 2 MM Ac25-2,0

4 | HenpoBap B KOopHe 11Ba JUIMHOM 20 MM Da20

5 | Tpemmaa Boe miBa JuTrHON 100 MM Eal00
CymMMapHass TPOTSDKEHHOCTh BCEX ME(PEKTOB Ha ydJacTKe CBapHOTO

6 y 2.100-45
coeauHenus JumHoM 100 MM paBHa 45 MM
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[NPMJIOXEHUE 1
CXEMBbI KOHTPOJISI CBAPHBIX COEJIMHEHU

- -
VA

sy SRS

a §)

Pucynok 1.1 (cxems! 1a u 16)

1€

Pucynok 1.2 (cxemsr 2a, 20, 2B, 2r)

o,

Pucynox 1.4 (cxema 4)
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Ha Bcex cxemMax mnpuHATO YCIOBHOE O0OO3HaueHue: 1 - HCTOYHUK H3IIydeHus; 2 -

KOHTPOJIMPYEMBII Y4acTOK; 3- KacceTa C IJIEHKOM.

B 3aBucuMocTu 0T KOHUTypanuu 00bEKTa KOHTPOJIS CIEAYeT UCIOIb30BATh CIEAYIOIINE
CXEMBI:

J CXeMy 2a - IJsl KOHTPOJISA HWIMHIPUYECKUX M C(HepHUECKUX MyCTOTENbIX U3JICTHNA C
BHYTPEHHUM JIUaMETPOM Oosiee 25 MM, €CIIM €CTh JOCTYIl BHYTPb U3JIEIIHUS.

J cxeMy 26- sl KOHTPOJS LMWIMHIPUYECKUX U C(HEepPUUYECKHX IYCTOTEIBIX M3JCNUil ¢
BHEIIHUM JuameTpoM 10 100 MM, 6e3 nocTyna BHYTpb U3eIus

o cXeMmy 26 - JUid KOHTPOJIS HWIMHAPUYECKUX U C(HEepUUYECKUX ITyCTOTENbIX U3JENUN C
BHEIIHUM JMaMEeTPOM JI0 2 M. PU HAJIUYUU COOTBETCTBYIOLIET0 MCTOYHUKA C MAHOPAMHOM
T€OMETPUEH U3ITYyYCHUS.

J cXeMy 2e- Al KOHTPOJIA LWJIMHIPUYECKUX M CHEPUUYECKUX IMYCTOTENbIX U3AEIUil ¢
BHEIIHUM JuameTpom Oonee 100 MM, 6€3 1ocTyna BHYTPh U3/IETUS.

J cXeMbl | — Ui KOHTPOJS CTHIKOBBIX M HAXJIECTOUHBIX CBapHBIX COEAMHEHHH He
WIMHAPUYECKUX U CPeprUIecKuX 0OBEKTOB (JINCTOB, IIACTHH)

J cxemy 4 — 11l KOHTPOJIS YITIOBBIX CBAPHBIX COCTUHEHUH TPYO C TIOCTYIIOM BO BHYTPB.

BuyTpeHnHuii quamerp HauMeHblel TpyObl HE JOKEH ObITh MEHbIIE 25 MM.
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