MIHICTEPCTBO OCBITH I HAYKH YKPATHH
HauionaabHuii yHiBepcuTeT «3anopizbka mosirexHika

METOJHNYHI BKA3IBKH

710 BUKOHAHHS 1abopaTopHoi pobotu Nel
«BByaIbHNI KOHTPOJB SIKOCT1)

3 qucuuILTiHg «KOHTPOIIb SKOCTi 3BapIOBaHHS
IS cTyaeHTiB cnenianbHocTi 131 Tlpukiagna mexanika
OCBITHIX porpam «TexHomorii Ta ycTaTKyBaHHs 3BapIOBaHHS 1

«BiHOBJICHHS Ta MiIBUIIICHHS 3HOCOCTIMKOCTI JieTajieii 1 KOHCTPYKIIiii»
ycix (hopM HaBYAHHS

2024



MeroanuHi BKasiBKH 70 jabopatopHoi pobotu Ne 1 «BizyambHuit
KOHTPOJIIb SIKOCTD» 3 AMCHUILTIHK «KOHTPOJIb SIKOCTI 3BaprOBaHHS» IS
cryaeHTiB cnenianpHocTi 131 [puknagHa MexaHika OCBITHIX mporpam
«TexHonorii Ta ycTaTKyBaHHS 3BapioBaHHsS» 1 «BigHOBIeHHS Ta
MiABHIIEHHS 3HOCOCTIMKOCTI JleTajell i KOHCTPYKIii» ycix (opM HaBUaAHHS
/ Vxi.: O.€. Kanyctsa, M.JO. Ocinos — 3anopixoks: HY «3amopizbka
nomitTexHikay, 2024. — 17 c.

Vximamaui:
Kanycrsan O.€., kaHa. TeXH. HAyK, TOIEHT
OcinoB M.IO., kaH1. TeXH. HAyK, JOIEHT
Penensenr: KynukoBcekuii P.A., kaHa. TeXH. HayK, JOIEHT

Penakrop: Asepuenko LII., cr. 1ab

BinnoBinansHuit 32 BUITYCK:
Kanycrsan O.€., kaHa. TeXH. HAYK, TOIEHT

3aTBepIKEHO
Ha 3acigansi kagenpu T3 ra MK
IMpotoxon NeO1 Bix 13.09.2023 p.

PexomeHnoBaHo
1o sugauaga HMK [OD
[Mpotoxon Ne06 Bin 16.01.2024 p.



3MICT

I META POBOTH ..ot 4
2 2 1 G 1Y U SRR 4
3 BATAJIBHI BIZOMOCTI .ot 5

3.1 ®i3uko-XiMiuHi OCHOBH METO/IIB Bi3yaJbHOTO BUMiPIOBAJIBLHOTO
(0] ) 01011 0 PP PRPPPPPP 5
3.2 OCHOBHI €ITEMEHTH CHCTEMU .....ceeuureernteeenreeannseessneeesseesaneeesnseesnseeens 6
3.3 ITinroToBKa MICIIb MTPOBEACHHS POOIT ...eeevevvereeeereeeeerreeenenerreeenennas 7
3.4 TTiATOTOBKA JIO KOHTPOIED. ....ccevvereeerreeeserseessnssseeessssseeesssseessssssees 8
3.5 TIOPSATIOK KOHTPOIIO. ... uvvvreeeeeeerunrrrreeeesanssesaannsseeeesssssssnssnneesssesessnnnnes 9
3.6 Ctaii Ta MOPSIOK KOHTPOITED ....vvveerrerreeessereeesssnreessessosseeesssseesnssnns 10
3.6.1 BXITHUT KOHTPOIDB .....uvvvreerevreeeeerreeesererreeesssseeessssseesssssseessnsnes 10
3.6.2 KoHTpoJb mpo1iecy 30UPaHHS JI0 3BAPIOBAHHS. .......cceerevveeennens. 11
3.6.3 KoHTpoIb 3BapHUX 3'€THAHB Ta HATIABIICHD..........c.evvvveeeeeennnns 12
4 MATEPIAJIA, IHCTPYMEHT, IIPUJITAJAN, OBJTAIHAHHA
............................................................................................................... 15
5 IOPAJIOK MMPOBEJEHHSI TABOPATOPHOI POBOTH ... 15
6 BMICT 3BITY it 16
7 KOHTPOJIBHI BATIMTAHHS ...ooiiie e 16
8 BKA3IBKU 3 TEXHIKHW BE3IEKHU .....ccoooviiiiiiiieeeee, 16

JIITEPATVYPA et 17



BI3YAJIbBHUM KOHTPOJIb AKOCTI

1 META POBOTH

HanbanHs TpakTHYHMX HAaBUYOK B MPOBEACHHI Bi3yaJIbHOTO
KOHTPOJIO SIKOCTi 3BapPHUX 3'€JHAHb.

2 BCTYII

BisyaneHuii KOHTpONnb, ab0 TEXHIYHMH 30BHIMIHINA oOrNIsd, €
HafGUIBII  PO3MOBCIOMKEHHM ~ METOJOM  KOHTPOJNIO  sKOcTi.  Moro
3aCTOCOBYIOTH MPH BUTOTOBIICHHI OYyJb-SKOi KOHCTPYKIIl HE 3aJIeKHO Bil
TOr0, SIKI B TMOAAIBIIOMY OyIyTh BUKOPHCTOBYBAaTHCh METOAU KOHTPOIIO
JUTSE OUTBIN JIETaIbHOTO BU3HAYCHHS SIKOCTI BUTOTOBJICHOT'O BUPOOY.

BizyanbHU#l KOHTPOIB - 1€ €MUHUA HEPYHHIBHUI METOA KOHTPOIIO,
KU MOXE BUKOHYBAaTHUCS 1 YacTO BHUKOHYEThCS 0€3 OyJb-SKOTrO
YCTaTKyBaHHSI 1 MPOBOAMTHCS 3  BUKOPHCTaHHAM  HAWMPOCTIIIMX
BHUMIpPIOBaJIbHUX 3aCO0IB.

BisyaneHuii  KOHTponb y  0araTboX BHIIAJKaX JOCTaTHBO
iHpOpMAaTHBHHKA 1 € HalOUIBII [EIIeBMM 1 OMNEpaTHBHUM METOIO0M
KOHTPOJTIO.

Jlesiki TexHI4HI 3aCO0M Bi3yaJbHOIO i BHMIPIOBAJbLHOIO KOHTPOIIO
JOCTYIHI KOXKHOMY, a cama Mpolenypa KOHTPOJIIO € JOCHTh IPOCTOIO.
OnHak Bi3yalbHUH 1 BUMIPIOBJILHUIM KOHTPOJb € TaKUM K€ Cy4aCHUM
BHJIOM KOHTPOJIO, K paialiiHui Ta yIbTpa3ByKOBUH.

PerenbHuii 30BHIIIHIN OTJISIT - 3a3BHYAl JyKe MPOCTa Orepallisi, THM
HE MEHII, MOXE CIIy)KUTH BUCOKOE()EKTUBHUM 3aCO00M MOMEPEIKEHHS 1
BHSIBJICHHS 1e()EKTIB.

Oco0nuBO BaXJIMBHM € OIJISIJl TEPUIOro Imapy MpH OyAb-siKii
KUTbKOCT1 mapiB. SKICTh 3BaproBaHHS IEPIIOTO IIAPY OIIHIOWTH MPH
HEOOXiIHOCTI 3a JI0TIOMOTOIO JTYITH.



3 3ATAJIBHI BITOMOCTI

3.1 ®izuko-xiMiuHi 0CHOBM MeTO/IiB Bi3yaJIbHOI0 BUMipPIOBAJILHOI0 KOHTP 010

OKo JI0IMHY ICTOPUYHO OYJI0 OCHOBHUM KOHTPOJIBHUM TPUIIAZAOM Y
nedexrockomii. BidyanbHuil 1 BHMIpIOBaJbHMH KOHTPOJb TPOBOMSTH
Heo30poeHuM oOkoM 1 (ab0) 13 3aCTOCYBaHHSM Bi3yaJIbHO-ONTHYHUX
npunagiB 1o 20-kpaTHOro 30iUTbLIEHHS (JIyN, MiKpPOCKOIIB, €HIOCKOIIIB,
JI3epKal Ta iH.)

IMpu xoHTpOm MaTepiany 1 3BapHUX 3'€HAHb (HAIUIABJIEHb) IPH
BUTOTOBJICHHI (OyNiBHMITBI, MOHTaXi, PEMOHTI Ta PEKOHCTPYKIIii)
TEXHIYHUX TPHUCTPOIB 1 CIOPYI BUKOPUCTOBYIOTH JYHH 3 2-7-KpaTHUM
30iTbIIEHHSM, @ TIPW OIIHII CTaHy TEXHIYHUX MPHUCTPOIB i cHopyn y
nporieci X ekcriyaTamii - Jynu 10 20-KpaTHOTo 301TbIIEHHS.

IMoBepxHi MatepiamiB i 3BapHUX 3'€HaHb (HAIUJIABJICHb) TIEpes
KOHTPOJIEM OYMIIAIOTBCS BiJl BOJOTH, IUIAKy, OPU30K MeTaiy, ipxi Ta
IHIINX 3a0pyJHEHb, IO MEePEIIKOKAIOTH MMPOBEACHHIO KOHTPOJIO.

BizyanbHuii BHUMIpIOBaJIbHUI KOHTPOJIb MIPOBOJATH 3
BUKOPUCTAHHSM ONTHYHUX CHCTEM 3 (OPMYBAaHHSIM TMYYKIB CBITIIOBHX
MPOMEHIB, BiAOMTUX Bin ToBepxHi BHpoOy. Ilpum BizyadbHOMY
BHUMIPIOBaJILHOMY KOHTPOJIi BUKOPHUCTOBYIOTHCS: MiKPOCKOIH, €HJIOCKOIIH,
JH3M, paaiaibHi Ma0IOH!, BUMIPIOBAIBHI IIYIH, KyTOMIPH 1 T.II.

BizyanpHuil BUMIpIOBAILHHIA KOHTPOJbL BIAPI3HSAETHCS Bif 1HIIMX
BUJIB HEPYHHIBHOrO KOHTPONIO MEXKaMH CIEKTpanbHOi  o0jacTi
ENIEKTPOMAarHiTHOTO  BHIIPOMIHIOBaHHS, IO BHKOPHCTOBYETbCA IS
oTpuMaHHs iH(popmanii po o0'exT. [ToMiTHE BHIIpOMiHIOBaHHS (CBITIIO) -
BUITPOMIHIOBaHHS, SIKE MOXKe 0e3M0cepeIHb0 BUKITUKATH 30pOBE BIAUYTTA.

Y curyamisx, KoM Temreparypa a0o XiMIiUHE CEpeIOBUIIEC
CTaHOBJIATH HeOe3neky, abo koiu KoH(irypailiss 00'€kta KOHTPOJIO HE
JI03BOJISIE  KOHTPOIIOBATH, BHKOPHCTOBYIOTH IIPOMHCIIOBI TeNeBi3iiHi
CHCTEMH, IO BKJIIOYAIOTH TeJeBi3iiiHYy YCTaHOBKY, CBITJIOBHU mpunaxg i
CHCTEMY TpaHCIOPTYBaHHS. Taki CHCTEMH Ha3WBaIOTh KOMIUIEKCAMHU
JMCTaHIIHHOTO Bi3yaJIbHOTO KOHTPOIIIO.

BumiptoBanbHHH  KOHTpONb - Jpyra 4YacTHHa Bi3yaJIbHOT'O
BHUMIPIOBAJILHOTO  KOHTpPOJO. BuMipoM Ha3WBarOTh  3HaXOKEHHS,
3HaueHHS (PI3MYHOT BEIMYMHU JOCTIAHUM IUISXOM 3a JIOIIOMOTOK 3ac00iB
BHUMIpIOBaHHSI.

Ha BuOip BuUMIpIOBaJILHUX 3aC00IB BIUIMBAIOTH METPOJIOTIUHI



MOKa3HUKH:

—IiHA MTOAUIKY [IKAJIH;

— Jliara3oH BUMIpPIOBaHb;

—MeXKa J0IMyCTUMOT MOXUOKH 3aCO0IB BUMIPIOBAHb;

— JIoIycTUMa MOoXMOKa 3ac00iB BUMIPIOBAaHb;

—MeXi BUMIpiB 1 HOpMaTUBHI YMOBH.

[ToxuOko0 BHMIpPIOBaHHS HA3WBAIOTh BIAXWICHHS PE3YJIbTATy
BHUMIPIOBAaHHS BiJl iCTHHHOTO 3HAYEHHSI.

OCHOBHUM HEJOJIKOM Bi3yaJbHOIO BHMIPIOBAJILHOTO KOHTPOJIO €
TUJIBKU TIOBEPXHEBUM KOHTPOJIb. MIiHIMaIbHUM po3Mip JedeKTy, 110
BHSIBJIIETHCSI HE030pOeHUM OKOM, jtopiBHIoe 0,1 - 0,2 MM,

3.2 OcHOBHIi eJ1eMeHTH CHCTEMH

®opmy Ta po3Mipu IIBIB KOHTPONIOIOTH YHIBEPCAIBHUM YH
Clelialb-HUM  BHMIPIOBAJILHAM IHCTPYMEHTOM, SIKMH Ma€ TOYHICTb
BuMiptoBaHHs 0,1 MM, a00 crieliaIbHUMH 1a0JIOHAMH.

[pu BizyanbHOMY i BUMIpIOBaJIbHOMY KOHTPOITi 32CTOCOBYIOTH!

- oynu JICTY ISO 3058:2016, B ToMy 4mcTi BUMipIOBaJIbHI;

- miniliku BumiproBanbHi Metanesi JJCTY I'OCT 427:2009;

- kocuH1i nepeBipouni 90 nekansHi [[OCT 3749-77;

- mrranrediupkym JCTY I'OCT 166:2009,

- mrranredpeiicmacu JICTY T'OCT 164:2009;

- mrranrenraundunomip JJCTY 'OCT 162:2009;

- mymu TY 2-034-225-87;

- kyromipu 3 HoHiycoM ['OCT 5378-88;

- CTIHKOMIpH i TOBIUHOMIPH IHIMKATOPHI
JCTY I'OCT 11358:2009;

- mikpomerpu JICTY 'OCT 6507:2009;

- HyTpomipu mMikpomeTpuuHi i inaukaropHi JJCTY I'OCT 868:2009;

- kamibpu ['OCT 24853-81;

- eagockonu 'OCT 23496-89, T'OCT 20790-82;

- maboHu, y ToMy uucii crenianeHi 1 pagiycai [OCT 4126-66,
pi3b00Bi [OCT 519-77 Ta i,

- nepesipouni mutu 'OCT 10905-86;



- TI0CKONapaienbHi KiHIEB1 Mipu JIOBKUHU
JCTY I'OCT 9038:2009 3 HabOpoM crieliaabHOro mpuiais;

- IITPUXOB1 MipH NOBKUHH (OpycKoBi i, cTpiukoBi pynerku JCTY
4179-2003, JHIAKH BHUMIpPIOBaJIbHI MeTasneBi
JACTY T'OCT 427:2009, cknaaHi MerajeBi MeTpH, 00'€KT-MiKpOMETpH,
CKJISIHI IITPUXOBI JHIMKH 1 TIKAJIH).

JlonyckaeThcss  3aCTOCYBaHHs IHIIMX 3acO0iB  Bi3yaJbHOro 1
BHUMIPIOBAJILHOTO KOHTPOJIIO 32 YMOBH HAsBHOCTI BiJIOBITHUX IHCTPYKIiH
Ta METOJIMK 1X 3aCTOCYBAHHSL.

Jnst mepeBipKM SKOCT1 CKIaJaHHS IJisl 3BaplOBaHHS (BUMIPIOBAHHS
¢bopmMu 1 po3MipiB KPOMOK, 3a30piB, 3i0paHUX IIiJ| 3BAPIOBaHHS JeTalIcH )
3aCTOCOBYIOTH PI3HOMAHITHHH I1HCTPYMEHT Y BHUTJISAI YHIBepCalbHUX
BUMIpHUKIB (IITAaHTCHIUPKYIb, JiHIKa, KOCHHENb), Ta CHeliaIbHUX
ma6JI0HIB.

3.3 IlinroroBKa Micb NpoBeAeHHS POOIT

BisyaneHuii 1  BHMIpIOBaJbHHH  KOHTPOJIb  PEKOMEHAYETHCS
BHKOHYBAaTH Ha CTalliOHAPHUX JUISIHKAaX, sIKi TOBMHHI OyTH oOJiajgHaHi
poOOYMMH  CTOJNIAMH, CTEHAAaMH, POJMKOBHMHU OMNOpaMH Ta IHIIUMH
3aco0amu, siKi 3a0e3MeYyr0Th 3pY4HICTh BUKOHAHHS POOIT.

BizyansHuii 1 BUMIpIOBaIBHUI KOHTPOJIb P MOHTaX1, Oy1iBHUIITBI,
PEMOHTI, PEKOHCTPYKIII, & TaKoX y MpOIEeCi eKCILTyaTallii TeXHIYHUX
MPHUCTPOIB 1 CIIOPY/I BAKOHYETHCS Ha MICIIi MPOBEAEHHS POOIT.

Y 1bOMy BHIAJKy HEOOXiJHO 3a0e3MEUUTH 3PYYHICTh IMIIXOMY
(axiBLiB, SKi BUKOHYIOTb KOHTpPOJIb, 0 MicCLsl MPOBEACHHS KOHTPOJIBHUX
poOIT, CTBOPUTH YMOBH I O€3MIEUHOr0 BUKOHAHHS POOIT, B TOMY YHCHi Y
HEOOXiZIHMX BWIIAJKax TOBWHHI OyTHM BCTaHOBJEHI JICH, OTrOPOXKI,
MiZIMOCTKH, JFOJIBKH, TIEPECYBHI BUILIKK a00 1HIII JOMOMIDXHI IPUCTPOI, SKi
3a0e3MevyI0Th ONTHMAIBHUN JOCTYH 1 3pYy4HICTh poOOTH (axiBis [0
KOHTPOJIbOBAHOI ~ TOBEPXHI, a TakKoX  3a0e3leucHa  MOXJIUBICTh
MiAKITIOYEHHS JIJaMIT MiCIIEBOTO OCBITJIEHHS Harpyroto 12 B.

JMbHUIII  KOHTPOJIIO, OCOOJMBO CTalliOHAPHI, PEKOMEHYEThCS
pO3TAIIOBYBAaTH B HAWOUIBII OCBITIICHUX MICHSX LEXy, IO MaroTh
MPHUPOAHE OCBITJIEHHS. J{JIs CTBOPEHHS ONTHMAIBHOTO KOHTPACTY NEeKTy
3 (oHOM B 30HI KOHTPOJI HEOOXIIHO 3aCTOCOBYBATH JOJAaTKOBE



MEPEeHOCHEe JDKEpENo CBiTia, TOOTO BUKOPHCTOBYBAaTH KOMOIHOBaHE
ocBiTiieHHsS. OCBITIIEHICTh KOHTPOJILOBAHWX TOBEPXOHb MOBHHHA OyTH
JIOCTaTHBOIO JJIsL HAJIMHOTO BUSBJICHHS e eKkTiB, aine He meHiie 500 JIk.

3abapBiieHHS MMOBEPXOHB CTiH, CTEb, POOOYHMX CTOJIIB Ta CTCH/IB Ha
JUIBHUIAX BI3yaJIbHOTO 1 BHMIPIOBAJILHOIO KOHTPOJII) PEKOMEHIYEThCS
BUKOHYBaTH B CBITIMX ToHax (Oinuii, OnakUTHHUH, KOBTHI, CBITIO-
3eleHH, CBITIO-cipuid) Al 301MbIIEHHS] KOHTPACTHOCTI KOHTPOJIbOBAHMX
MOBEPXOHb JeTalie (CKIANaIbHUX OJMHUIIb, BHPOOIB), ITiBULIICHHS
KOHTPACTHOI YyTJIMBOCTI OKa, 3HW)KCHHS 3araJlbHOr0 CTOMIICHHS (haxiBIis,
110 BUKOHYE KOHTPOJIb.

Jnst BUKOHaHHSI KOHTPOJIIO TIOBUHEH OyTH 3a0e3MeueHnid JOCTaTHIN
o s oued QaxiBug. HanexxHa 10 KOHTPOIIO TMOBEPXHS MOBHHHA
posrisaatucs min kKyrom Outbmie 30 TpagyciB 0 IUIONMHH 00'€KTa
KOHTPOJTIO 1 3 BijicTani 10 600 MmM.

3.4 IlinroToBKa 10 KOHTPOJIIO

[linroToBKa KOHTPONBbOBAaHMX IMOBEPXOHb B MPOILECI eKCILTyaTallii
TEXHIYHUX MPHUCTPOIB i CHOPYA MPOBOJAUTHCS cIyk0aMH oprasizailii, sKii
HAJIEKHUTh KOHTPOJIHOBAHHUIA 00'EKT.

[linroToBKa KOHTPOJHOBAaHWUX IOBEPXOHb B OOOB'S3KH (axiBUs 3
KOHTPOJIO HE BXOAHTH.

Ha KOHTpoNbOBaHWX MOBEPXHSX JIOMYCKAETHCS HASBHICTH KOJIBOPIB
MIHJIMBOCTI y BHIIaJKaX, KOJU II€ OOYMOBJIEHO B BHUPOOHHYO-TEXHIYHOI
JOKyMeHTallii. 30Ha 3a4MCTKH MMOBHHHA BU3HAYATHUCS THCTPYKIIEIO HA BHU]
pobiT ab0 Ha BUTOTOBIICHHS BUPOOY.

3a BigcyTHOCTI BHMOTI B IHCTPYKIil 30HAa 3a4MCTKH JeTayeid i
3BapHHX IIBiB TOBUHHA CTAHOBUTH:

— i BCi BUIU JIyTOBOT'O, Ta30BOI'0 Ta KOHTAKTHOT'O 3BAPIOBAHHS -
He MeHIe 20 MM i3 30BHIIIHBOI CTOPOHU 1 He MeHIIe 10 MM 3 BHYTPIlIHBOT
CTOPOHHU Bijl KpaliOK 0OpOOJICHHS JeTati;

— TiJ eJIeKTPOLLIaKoBe 3BaploBaHHS - He MeHme 50 MM 3 KOXKHOT
CTOPOHHM 3BapHOTO 3'€THAHHS;

— TOpU 3aYHCTII KPOMOK JeTalleii KYyTOBHX 3'€lHaHb TpyO
(Hampukiaa, BBAprOBaHHS ITyIepa (mMatpyOka) B KOJEKTOp, TpyOy abo
OapabaH);



— 3aYHCTUi MiUIATaoTh: MOBEPXHS HABKOJIO OTBOPY B OCHOBHIMH
Tpy6i (konektopi, Oapabani) Ha BixcTaHi 15-20 MM, TIOBEpXHSI OTBOPY Tix
BBapIOBaHHS JICTaNi - HA BCIO MIMOMHY 1 MOBEPXHIO, SIKA IPUBAPIOETHCS
(matpyOka) mrymepa - Ha BiactaHi He MeHme 20 MM BiJ KPOMKH
00pOOJICHHS;

— TPHU 3aYUCTII CTAJICBOTO MiJKIAIHOTO KUIbI, IO 3AJTHIIAETHCS
(rmactTuHM) a00 JIPOTSHOI BCTaBKH, KA PO3ILIABISIETHCS - BCS 30BHIIIHS
MOBEPXHsI MIAKIAAHOTO Kbl (TNIACTHHU) 1 BC1 TOBEPXHI BCTABKH.

IMpu xouTpomni 3abapBreHnX 00'ekTiB (apba 3 MOBEpXHI B 30HI
KOHTPONIO HE BHUIANAETHCA, SKIIO L€ CHelialbHO HEe OOYMOBJIECHO B
THCTPYKIIT 1 MOBepXHs 00'€KTa He BUKJIMKAE MiI03pY Ha HASIBHICTH TPIIIUH
3a pe3yJabTaTaMu Bi3yaJbHOI'O KOHTPOITIO.

OuniieHHsT KOHTPOJBOBAHOI TOBEPXHI 3IIHCHIOETBCS CIIOCOOOM,
BKAa3aHUM Y BIINOBIJHMX IHCTPYKUisAX (HampuKiIag, MPOMHUBaHHS,
MexaHiuHa 3a4MCTKa, IPOTUPaHHS, 00AyBaHHs CTUCHYTUM TOBITPSIM Ta iH.)
[lpy wpoMy TOBIIMHA CTIHKH KOHTPOJILOBAHOTO BHpPOOY HE IOBHHHA
3MEHIIYBAaTUCS 32 MEXI MiHYCOBHUX JOMYCKIB 1 BUHUKATH HEMPHITYCTHMI,
BIIMOBIIHO 710 1HCTPYKILil, NedeKkTH (PUCKH, TOAPSIHUHY Ta iH.)

Ilpy HeoOXigHOCTI MiArOTOBKY TOBEPXOHB CNiJi MPOBOJUTH
icCKpoOe3MeuHuM IHCTPYMEHTOM.

opcTKicTh 3aUMIIeHNX i/l KOHTPOIb MTOBEPXOHb JIeTalield, 3BapHUX
3'eZIHaHb, 8 TAKOXK MOBEPXHIO OOPOOJICHHS KPOMOK JieTajeH, CKIaJalbHuX

OJIMHUIIb, BUPOOIB, MiATOTOBJICHUX IIiJl 3BapIOBaHHS, TMOBUHHA OYyTH HE
oueiie Ra = 12,5 (80).

3.5 llopsinok KOHTPOJIIO

IMopsimok 1 MeToAWKa Bi3yaJlbHOT'O KOHTPOJIIO TependavaroThes
TEXHOJIOT TYHIM MPOLIECOM BUPOOHUIITBA abo HOpPMaTHBHOIO
JIOKYMEHTAIII€1O0.

[Noxubka BUMIpIOBaHb MPHU BUMIPIOBAILHOMY KOHTpOJII HE IIOBUHHA
MepEeBHIIyBaTH BEJTHMYUH, 3a3HAYEHUX Y POOOUHNX KPECTICHHSIX.
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3.6 Craaii Ta Nopsii0OK KOHTPOJIIO

Bizyanbnuii i BHMIPIOBaJIbHUIM KOHTPOJIb Marepiany
(namiB(abpHKaTiB, 3aroTOBOK, JeTaneil) i 3BapHUX 3'€THAHb MPOBOMASATH HA
HACTYIHUX CTaJlisIX:

— BXIJIHOI'O KOHTPOJIIO;

— BUTOTOBJICHHS JICTaJIeH, CKIIaIaIbHUX OJMHUIB i BUPOOIB;

— MIiJrOTOBKH JIETaJIeH 1 CKIaajIbHUX OJUHUIIb JI0 30UpaHHS;

— MIATOTOBKYU AETallell i CKIIaJalbHIX OAWHUIID IO 3BAPIOBAHHS;

— CKJIaJaHHA AeTajiedl 1 CKIaJajibHUX OJMHHMIb ITi]] 3BapIOBaHHS;

— TIpolecy 3BaprOBaHHS;

— KOHTPOJIIO 3BapHHX 3'€JHAHB Ta HAIlJIaBIICHb;

— BUMNpaBieHHS Ae(eKTHUX IUIBHUIL B MaTepiali 1 3BapHUX
3'eAHaHHSX (HATUIABICHHSIX);

— OLIHKM cTaHy Marepiany 1 3BapHHX 3'€HaHb Yy MpOIeCi
eKCIUTyaTalii TEeXHIYHWX TPUCTPOIB 1 CHOPYA, y TOMY 4YHCI Ticis
3aKiHYEHHS BCTAaHOBJICHOTO TEPMIiHY 1X eKCILTyaTallii.

3.6.1 Bxiqnuii KOHTPOJIb

[NonepenHbOMY KOHTPOJIIO MiJISATAIOTh!

— SIKICTh 3BapIOBAIBHUX MaTepiaiB,

— CTaH 3BaplOBAJIBHOrO 00JIaIHAHHS,

— CKJIaJallbHO-3BapIOBaJIbHUX MPUCTOCYBaHb,

— TepMiYHOro 00JIaHAHHS,

— amapartyp i npuiaaiB ajist 1eeKTOCKOIii.

BizyaneHuil 1 BUMIpIOBaJbHUN KOHTPOJL MaTepiayliB Ha cTajii
BXIIHOTO KOHTPOJIIO BUKOHYIOTh NIPH BCTYI MaTtepiany (HamiBhaOpuKaris,
3aroTOBOK, JIeTajiell) B OpraHizallifdo 3 METOK MiATBEPJKEHHSI HOro
BIJMIOBIIHOCTI BHMOTaM CTaHJAApPTIB, TEXHIYHMUX YMOB, 1 T.I.; JUIs
BUSIBIICHHSI AedopMalliid, MOBEPXHEBUX TPIIIMH, pO3IIApyBaHb, 3aXOJiB,
3a00iH, pHUCOK, pAKOBUH, BM'SITHH, 3aJUpiB, 3aKaTiB Ta IHIIKX
HECYIIbHOCTEH, OpyA, MacTuio, ipKy 1 OKaJMHy Ha MOBEPXHI KPOMOK;
MEepeBipKH TCOMETPUYHHUX PO3MIpIB  3aroToBOK, HamiBhaOpuKaTiB i
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Jeraneii; mepeBipky AOMYCTUMOCTI BUSIBIEHUX JedopMalliif 1 moBepXHEeBUX
nedekTiB, BUKIMKAHUX TEXHOJIOTI€I0 BUTOTOBICHHS (YMOBaMH 30epiraHHs)
a00 TPaHCIOPTYBAHHIM, IIITBEP/DKCHHS HAsSBHOCTI Ta MPaBUIIBHOCTI
TaBpPYBaHHL

BizyanbHuil i BUMIpIOBaJbHHN KOHTPOJIB CIIEHiaIbHUX MaTepialiB
(HampuKaa, KOMIIO3UTHHUX 1 MOJMIMEPHHX) Ta CHELialbHUX 3BapHHUX
3'eIHaHb TEXHIYHUX MPUCTPOIB 1 CHOPYA MPOBOAATH BiAMOBIIHO 10 BUMOT
CIeIiaabHO PO3POOIJICHOT IOKYMEHTAIII.

Kpomku nuTux aeraneid, MOKOBOK i MITaMIIyBaHb, IO IMiUISATa0Th
3BapIOBaHHIO, Bi3yallbHO CIIiJi KOHTPOJIOBAaTH Ha IUIbHHII IIMPUHOIO HE
mere 100 MM o BCiil JOBXKHHI.

3.6.2 KoutpoJb npouecy 30upaHHs 10 3BapIOBaHHS

KonTpons mporecy 30upaHHs 0 3BaplOBaHHS MOJSATa€E B MEPEBIpIli
TOYHOCTI CKJIQZaHHS 3BapHUX KOHCTPYKUIH i1 3'eqHaHb. KoHTponsHUMH
olepalisiMi TEpeBipAIOTh, YA BIPHO BUKOHAHO TeOMETpUYHY (opmy i
po3Mipu 00pOOOK TSt 3BapioBaHHA (BEIMYMHA MPUTYIUICHHS TIPU BEPUIMHI
00poOKH, TMPOMIKOK MK KpOMKAaMH, KyT iX CKOCy), a TakKoX Y
MEPEeBHILYIOTH KPOMKH OJIHA OHY 3a BHCOTOIO 1 B TIO3JJOBXXHHOMY HAIPSIMI.
[MpumycTimi py HOMY BiAXWJIEHHS BU3HAYEHO TEXHIYHUMHU YMOBaMH a0
Jiep )KaBHUMH CTaHJapTaMU.

I'OCT 5264-80 - Bu3Ha4Ya€ OCHOBHI TUIH 1 KOHCTPYKTHBHI €l1eMEHTH
3 TPUIYCTUMUMH BiIXHJICHHSMH Ha IIBM 3BapHHUX 3'€HAHb, BHKOHaHi
PYYHUM €IeKTPOAYTOBUM 3BapIOBaHHSIM;

I'OCT 8713-79 - mi cami BETMYMHM Ha IIBU 3BapHUX 3'€JIHAHb,
BUKOHAaHI aBTOMATHYHHM Ta HalliBaBTOMATHYHUM 3BapIOBaHHSAM TiJ
mapom Jrrocy;

I'OCT 15164-78 - ©Ha 1mBH, BUKOHaHI EJIEKTPOLUUIAKOBHM
3BapIOBaHHSM;

I'OCT 14771-76 - nyroBuMm 3BaproBaHHIM Y 3aXHCHHUX Tra3ax.
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3.6.3 KoutpoJb 3BapHUX 3'€¢JHAHBb TA HAIJIABJIEHb

[lix 9ac 30BHIHBOrO OIJSAY 3BAPHUX IIBIB BUSABIISIOTH TaKi
30BHIIIHI JIeeKTH, SK HENPOBapH KOPEHS CTUKOBOTO IIBA, HAIUIMBH,
MiApi3u, He3aBapeHi KpaTepu, TPIlIMHW, IOpPH, ILIAKOBI 1 MeTaueBi
BKITIOUEHHSI, TPOITaJIH, CBHIL, HATUTUBH METally, ycaJlouHi paKOBUHH, TPyOy
JYCKaTiCTh MIBa, OpU3KM PO3IUIABIEHOTO METajy, OIUIaBIICHHS METaly B
pe3ynbTaTi 3anajieHHs 3BapIOBaJIbHOL IyTH, 3aMaJlaHHs MiX BaJMKaMH [IBa
Ta iHMm gedexT.

Tinbky micnst MPOBEIEHHS Bi3yalbHOTO KOHTPOJIO Ta BUIIPABIICHHS
HEeNMPUIYCTUMHUX Ae(EKTIB 3BapHi 3'€AHAHHS MiAJAI0Th KOHTPOIIO HIINMH
¢i3nuHUMU  MeTomaMHu  (PEHTTEHIBCHKUH KOHTPOINb, YJIbTPa3BYKOBUH
KOHTPOJb 1 T.J1.) AJIsl BUSBJIICHHS BHYTPIIIHIX Ae()EKTiB.

[lpu BizyanpHOMY i BUMIpIOBaJbHOMY KOHTpOJII 3BapHHUX 3'€HAHb
KOHTPOJIbOBaHA 30HA MOBWHHA BKJIIOYATH B ceDe MOBEPXHIO METaly IIBa, a
TaKOX Martepiaiay, 10 NPUMHKAIOTh JI0 HBOrO 3 000X CTOPIH BiJ IIBa
HIHPHHOIO:

— HE MEHILIE 5 MM - JUIl CTHKOBHX 3'€/IHaHb, BAKOHAHKX JIyT'OBUM Ta
eNIEKTPOHHO-IIPOMEH EBHM 3BapIOBaHHSM, ENEeKTPOKOHTAKTHUM
3BapIOBaHHAM OIUTIABJICHHSM, 3BapIOBaHHSM BCTHUK HArpiTUM €lIEMEHTOM
MIpH HOMIHAJIBHIH TOBIIMHI 3BApHUX AeTalield 0 5 MM BKIIFOUHO;

— He MEHIIIE HOMIHAAbHOI TOBIIUHY CTIHKH JETall - JIS CTHKOBHX
3'eIHaHb, BAKOHAHUX J[yTOBUM Ta €IEKTPOHHO-ITPOMEHEBUM 3BapIOBAHHSIM,
SNIEKTPOKOHTAKTHUM 3BapIOBAHHSM OIUIABIICHHSIM, 3BaplOBaHHSIM BCTHK
HAarpiTUM €JIEMEHTOM IPU HOMIHAJIBHIN TOBIIUHI 3BAPHUX JICTAJICH MOHAT 5
70 20 MM;

— He MeHme 20 MM - 711 CTUKOBUX 3'€/IHaHb, BUKOHAHUX JTyTOBUM
Ta  EIEKTPOHHO-IPOMEHEBUM  3BapIOBaHHSM,  CIEKTPOKOHTAKTHUM
3BapIOBaHHAM OIUIABJICHHSM, 3BapIOBaHHSM BCTHUK HArpiTHM €leMEHTOM
MpY HOMIHAJIBHIA TOBIIMHI 3BapHHUX Jeranei moHaja 20 MM, a TaKkoXK JyIs
CTHUKOBMX 1 KYyTOBHX 3'€JHaHb, BHKOHAHMX Ta30BHM 3BaplOBaHHSIM,
HE3aJIeKHO BiJl HOMIHAJIBHOI TOBIIMHU CTIHKM 3BapHHUX JeTajed i mpu
PEMOHTI 1e eKTHHUX AUTBHUI Y 3BAPHUX 3'€THAHHSX;

— HE MeHIIe 5 MM (HEe3aJIeKHO BiJl HOMIHAJILHOI TOBIIMHY 3BapHUX
neraneil) - Uil KyTOBUX, TABPOBUX, TOPIIEBUX 1 BHAIMYCK 3BAPHUX 3'€THAHD
1 3'elHAaHb BBaprOBaHHs TPYO B TPYOHI JOIIKH, BUKOHAaHHWX IYTOBHM Ta
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ENEKTPOHHO-TIPOMEHEBUM 3BapIOBAHHSIM;

— He MeHIe 50 MM (He3aJIKHO BiJl HOMIHAJIBHOT TOBIIIMHU 3BapHUX
JeTaneil) Juis  3BapHUX  3'€[HAHb, BHKOHAHUX  CICKTPOIIIAKOBHM
3BapIOBaHHSIM.

Ilpu BXigHOMY Bi3yaJIbHOMY KOHTPONi 3BapHHUX Tpyo 3
NPSIMOJIIHIMHUM a00 CIipajJbHUM IIBOM KOHTPOJIIO MiAJIsrac HE MEHIIE
10 % nowxuHU KOKHOTO 1IBa. KOHTpONb peKOMEHAYyeThCSI BUKOHYBATH Ha
JUTBHUIAX, PIBHOMIPHO PO3MOAUIEHUX IO JOBXKHHI IIBA TPYOH.

BumiptoBanbHHl  KOHTPOJIb 3BapHUX MIBIB BHKOHYETHCS Ha
JTUTBHHUIAX, TPOKOHTPOIBOBAHMX Bi3yaslbHO. BuMiproBaHHs po3MipiB
3BapHOTO MIBa BUKOHYETbCS HAa KOXHIM AUIBHHMIIN, ane He MEHII HiX Yy
TPHOX Tepepizax Mo JOBXKHHI 11IBa.

BumipioBaHHs po3MipiB MOBEpXHEBHX JAe(PEKTiB BUKOHYETHCA Y
MICIISIX, BIIMIUYEHHX MPH Bi3yaIbHOMY KOHTPOJII.

[Tpu BXigHOMY KOHTpOJII BUPOOIB, y TOMY YHMCIi 3BapHHUX i JUTHX,
Bi3yaJlbHO HEOOXiTHO KOHTPOIIOBATH:

- MOBEpXHi BUPOOIB 30BHI 1 3cepeqrHH (TIPH HASIBHOCTI AOCTYITY);

- KPOMKH €JIEMEHTIB, SIKi MiJUIAraloTh 3BapIOBAHHIO;

- 3BapHi 3'€JHAHHSI.

Kpomku enemeHTiB BHpOOIB (jerasieii), 10 MarOTh HAIUIaBJICHHS,
MiJJIATaloTh Bi3yaJIbHOMY KOHTPOJIIO I10 BChOMY MTEPUMETPY.

KonTpomto migmsirae Ko>kHa KpoOMKa 3 HaTlJIaBICHHSIM.

BizyansHOMYy KOHTpodto mimisrae He MeHme 10 % MOBKUHH
3BapHUX 3'€/IHAHb.

BumiptoBanbHHN KOHTPOJNb NPOBOAWUTHCS 3 METOI0 BUMIPIOBAHHS
pPO3MIpiB 3BapHMUX IIBIB 1 MOBEPXHEBHX JAE(PEKTIB, BHSBICHUX IPH
Bi3yaJIbHOMY KOHTPOIIi, & TAKOX MiATBEPKEHHS BiAMOBIIHOCTI OCHOBHUX
po3MipiB BUPOOIB (IeTaliell, CKiIagaibHUX OJIMHUIL) BUMOTaM CTaHJapTiB,
TEXHIYHUX YMOB 1 ACIOPTIiB BUPOOIB.

BumiproBanbHHI KOHTPOJb 3BApHUX IIBIB BUKOHYIOTH 4Yepe3 OIHWH
METp IO JOBXHHI KOXXHOTO KOHTPOJIBOBAHOTO IIBa, ajieé HE MEHII HiX Y
TPHOX Tepepizax 3BapHOTO LIBA.

XapakrepHi jaedekTd, SKi MOXHA BUSBUTH 30BHIIIHIM OIJISIOM,
HaBeZeHo B Tabm. 3.1.

BusiBuBIIM  TpilIMHHM, MeXi I1X poO3TallyBaHHS BU3HAYAIOThH
nutipyBaHHSAM Je)EKTHOTO MICIS HAaXKIAKOBHM I1allepOM 1 TPaBJICHHSIM
20 % po3YMHOM a30THOI KHUCJIOTH.

[MpoBoasium ornsg MakpouutipiB, MOXHA HE TUIBKM BHUSBUTH
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HasBHICTh Ta po3Mip JedeKTiB B 30HI NEPETHHY 3BapHOr0 MIBa YU
HATJIaBJICHOTO BaJlMKa, 4 TAKO)K BU3HAYUTH YaCTKy OCHOBHOI'O MeTana B
HAIlJIaBJIEHOMY BaJIHKY.

Tabnuns 3.

1 - Bumu nedpextiB i npuumHM iX YTBOpEHHS

Hedext

OCHOBHI MPUYNHY BUHUKHEHHS

[Mopu (razoBi) Ha
MOBEPXHI IBa

[Torano oOuMIIIEHO KPOMKH Bif ip>Ki i Opyay, MiBUIIEHA
BOJIOTICTh €IIEKTPO/IIB, ()IFOCIB, BEIMKA JIOBXKHUHA JIyTH.

HepipHo BMOpaHO 3BaproBaibHI MaTepiaiu, MiABUIICHUH
BMICT ByIJIeIt0, Cipku uu  (ochopy B cram abo

Tpimuau . . .
(rapsi, SBAPIOBAJILHUX  MaTepianax, — BEMMKI  3aiMIIKOB
XoIOIH) HATIPY>KEHHS B KOHCTPYKIIii, HEJI0/IepIKaHHS
TEMIIEPaTypHOTO pEeKUMY (3BaplOBaHHS 3a HH3BKOI
TeMIIepaTypH)
Bennka cuma 3BaproBalbHOTO CTPYMY, BiICYTHICTb
HezaBapeHi BHBITHMX IUIAHOK Yy  BHNAAKy  aBTOMaTHYHOTO
Kpatepu 3BapIOBaHHS, HEBUKOHAHHS Olepallii i3 3aruiaBJICHHS

KpatepiB, parToBi OOpHUBaHHS AyTH.

Henposapu ta

Benvka J0BXWHA OYTH, BEJIMKHIA PO3MIp MPUTYIUIEHHS,
Manuii TPOMDKOK MK KPOMKaMH, KOJNHWBAaHHS CHIIH

MCAJIEHHS I1IBa

HECIUIaBJICHHS [CTPyMY Ta Hamlpyr MiJ Yac 3BaplOBaHHS, 3aBUIICHHUN
niamMeTp elIeKTpoa.
[igpiz
3aBuIllcHA CUja 3BapIOBAILHOTO CTPYMY, HHU3bKQ
OCHOBHOTO Hampyra Ha Iy31, MaJui KyT HAXWIy eJIEKTpoaa
MeTany Py y3i, y y pozja.
. . . |3aBMIEHa CWJIa 3BapIOBaJbHOIO CTPyMy, HHU3bKa
HepiBHOMIPHICTB

Hampyra Ha Jy3i, Maliii KyT OOpOOKHM KpOMOK i
HaJAMipHE IPUTYIICHHS.

[TocnaGnenns
1B, YTHYTICTb,
3BY)KEHHSI IIBa

(IepeTsKKN)

Benmuka cwia  3BaprOBAIBHOIO  CTPyMY,  BEIUKUH
MPOMDKOK MDK 3BaplOBaHUMH KPOMKaMH, HEBIPHO
BUOpaHO  MIBUJKICTH  3BapIOBaHHs, HEPIBHOMIpHE

MOJJaBaHHS ENEKTPOTHOrO APOTY, HEBIPHI KOJMMBHI pyXH

CIICKTPOJIOM.

YacTka OCHOBHOTO METajia B HAaIUIABICHOMY (0!) BU3HAYAETHCS uepe3

CITIBBIJIHOILIEHHS
puc. 3.1.

IUIOMII IporIaBiIeHHs (Sy,) Ta IO 3BapPHOTO MIBA (Syys)
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Pucynok 3.1 — CxeMa nepeTuHy HaIJIaBICHOTO BalluKa

3HaOYM YacTKy OCHOBHOTO MeTajla B HalUIaBICHOMY, MOXHA
BHU3HAYHMTH BMICT JIETYIOUHX €JIEMEHTIB Yy 3BapHOMY WIBi 3 ypaxyBaHHAM
CKJIaJly OCHOBHOTO Ta HAaIUIABOYHOTO MaTepially, a TaKOX iX YacTKd B
YTBOPEHHI BaJIMKa.

4 MATEPIAJIN, IHCTPYMEHT, IPUJTAIU,
OBJIATHAHHA

1. CreHp 3 pi3HOTUITHUMH JIeEKTHUMH 3pa3KaMu.

2. Habip mabioHiB A7 KOHTPOMIO KyTa CKOCY KPOMOK, BETHYHHH
MPOMIDKKIB, KaTETIB Ta MiJICUJICHb.

3. Binokyisp 3 2...25-pa30BUM 301IbIICHHSIM.

4. MeraseBa IIiTKa.

5. Jliniiika JICTY 'OCT 427:2009,

6. Ilranrenuupkyns JCTY I'OCT 166:2009,

5 MOPSJJOK MPOBEJIEHHS JABOPATOPHOI
POBOTH

1. OrnsiHyTH 3BapHi 3'€IHAHHSA, BHSBHTH 30BHIIIHI JeeKTH, 3a
JIOTIOMOT010 MIa0JIOHIB BU3HAYUTH PO3MIpH IIBiB.
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2. IligroryBaTd Makpo- Ta MiKpouutipu, OTISHYTH iX, BUSBUTH
BHYTpIlIHI e eKTH.

3. Ha omHomy 3 mMakponnrigis 3a BKa3iBKOI BUKIIAJada BU3HAYUTH
YacTKy OCHOBHOTO MeETasla B HarlaBlieHOMY. Po3paxyBaTu BMIicT B HbOMY
BYIJICIIO Ta XpOMY TpH HalJIaBJIHHI TAKOro Bajiuka Ha cTtainb Ct.3 3a
JIOTIOMOT0I0 HarlaBouHUX MaTepiaiiB Tuny 300X30H4C4.

4. CknacTy 3BiT po poOoTYy.

6 3MICT 3BITY

Hagectu ecki3u 3BapHHX IIBiB, 3a3HAYMBILIH BH]] 1 MOXKJINBI IPUUNHH
YTBOPEHHS BUSBICHUX Je(EKTiB.

Jlis KO)KHOTO 3pa3ka 3pOOUTH TMHCHMOBUN BHUCHOBOK IPO SIKICTh
3BapIOBaHHA U CKIIQJIaHHSI, TKUMH CIIOCO0aMH MO>KHA BHIIPABUTH JIePEKTH.

Bkazatu Buau 1a0NOHIB, SIKi BHKOPHUCTOBYIOTH JUISI BHU3HAYCHHS
PO3MIpiB MIBiB, SKOCTI MiATOTOBKH KPOMOK i 30MpaHHS 3aroTiBOK, CXEMY
Mpolecy BUMIpIOBaHHS PO3MIpiB IIBIB 1 3arOTIBOK.

7 KOHTPOJIbHI 3AITUTAHHSA

Komnu 3acTocoBYIOTH Bi3yalnbHUH KOHTPOJb SKOCTi?
SIKi npuuMHY yTBOPEHHS 30BHINIHIX e eKTiB?
ki nedekTr BUSBIISIOTH 32 JOIOMOTOK 00MIpy MIBIB?
SIxi nedekTr BUSABISIFOTH HA Makpo- Ta Mikpountidax?
5. Slki ma0noHu BUKOPHCTOBYIOTD JUTS BU3HAUEHHS PO3MIpIB MIBIB i
3aroTiBok?

el S

8 BKA3IBKH 3 TEXHIKH BE3IIEKH

[Tpu xopucTyBaHHI MiACBIYYBATbHUMH MPUCTPOSIMH JOTPUMYBATHChH
MPaBUJI ENEKTPOOE3MeKH.
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Ilpu xopuctyBaHHI mIabmoHaMu 1 poboTi 31 3pazkaMu  OyTH
00epeKHIUMH, HE JOMYCKAI04YX MOKIUBOCTI MMOPaHEHHS IIKIPH PYK.
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