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3ATAJIBHI METOJWYHI BITOMOCTI

[MpakTr4Hi 3aHATTS, SIKI BUKOHYIOTh CTYACHTH cremiansHocTed 131
«[Ipuknagna mexanika», 132 «MartepianozHaBcTBo», 133 «lamy3eBe
MalnHOOyyBaHH», 134 «ABialliiiHa Ta paKeTHO-KOCMIYHA TEXHIKa» TIiJ
Yac MPOXOMHKEHHS HaBYaNbHOI (03HAWOMYOi) TPAKTHKH, CIPHAIOTH
3aKpIMNICHHIO TEOPETUYHHX 3HaHb, SKi BOHU OTPHMAJIM TPH BUBYCHHI
aucuuIutii - «TexHomoriss KOHCTPYKUIMHKUX MatepianiB»  («TexHonoris
BHPOOHUIITBA Ta OOpOOJICHHsS MeTaniB»). BOHM HaIalOTh MOMXKIJIMBICTH
HAaOyTH TMpakTUYHUX HABHUYOK 3 TEBHUX TEXHOJIOTIYHUX IIPOIIECIB,
03HaHOMUTHCS 3 KOHCTPYKIIEIO i BUKOPUCTAHHIM HAsSBHOTO y MaHCTEPHSX
kadenpu obnagHaHHS Ta IHCTPYMEHTIB.

HapuanpHa mpakTHKa TMPOXOAWTH Y MalCTepHIX: JIMBapHii,
00poOJIeHHs MeTalliB THCKOM, 3BapIOBaHHs Ta 00POOJICHHS Pi3aHHSIM.

Pobora y xoxHiil MaiicTepHi BeaeThes mo miarpynax. Koxxnoro mas
BCs MIATPYTa 3aiMaETbCsl OMHUM BHIOM poOiT. Ha movyatky pobodoro qHs
CTYIGHTH OTPUMYIOTH iHAWBiAyalbHE 3aBAaHHS 1 IPOXOAATh IHCTPYKTAXK 3
TEXHIKM O€3MEeKH BIAMOBIJHO JO OTPUMAHOIO 3aBJaHHS. BHKOHaHHS
3aBJIaHHS KOHTPOJIOIOTh BUKJIJa4 i HaBuanbHUW Mmaiictep. Llomus micns
3aKiHYEHHS TMPAaKTHYHHX POOIT BHKIagad abo HaBUaNbHWIA MaiicTep
OL[IHIOE  SIKICTh BWUKOHAaHHS CTYACHTaMH 3aBIaHHS, a CTYICHTH
3allOBHIOIOTH 3BIT (IIOJICHHUK MPAKTUKH), KOPOTKO 3alHCyIOYN BHKOHAHY
3a JIeHb po0OTY.

Jlo pobotu Ha abOpPaTOpPHUX YCTAHOBKAX, METAJIOPI3aIbHUX
BepcTarax Ta iHImIOMY oOnagHaHHI Kadempu IOMyCKAIOThCS —JIHMIIE
CTYIGHTH, sIKi BHBYMJIM TpaBWia Oe3medHoi poOOTH, NPOUILIH
BIJINOBIIHUN IHCTPYKTaX 3 OOOB’SI3KOBUM OCOOMCTUM MIAIKACOM Y
«Kypnani peectpanii IHCTpyKTaXxy 3 MHUTaHb OXOPOHHM Tpami Ui
CTY/EHTIBY.

3arayibHi BUMOTH TEXHIKM O€3MeKH MPH MPOXOPKEHHI MPAKTHKH.

1. [lepen mouaTkoM pobOTH:

- TMpHCTYNAalo4d J0 BHUKOHAHHS 3aBAaHHS, HEOOXiIHO BUBYHTH
KOHCTPYKIIitO 1 IPUHIMUT Jii 00JaIHAHHS, 10 BUKOPUCTOBYETHCS, 1 3HATU
MOPSI0OK BUKOHAHHS POOOTH;

- 3acTiOHYTH poOOYHIA O[T Ha BCi TYA3MKH, MiAIOpaTH BOJIOCCS;

- HaJiiHO 1 MPaBWJIBHO 3aKpIMHUTH MpeaMeT Ipali Ta HeoOXimTHWi
THCTPYMEHT;



- KODUCTYyBaTHCS JIMIIE IHCTPyMEHTaMH, TpHJIaJaMd  Ta
oOJIafHAHHAM, TepPeI0auCHUMH TEXHOJOTIEK0 BUKOHAHHS MPAaKTHYHOI
poboru;

- Ha po0OYOMY MicIli He TOBUHHO OYTH KOIHUX CTOPOHHIX pedel i
MPEAMETIB.

2. ITix yac BUKOHAHHS POOOTH:

- BUKOHYBATH JIHIIE pOOOTY, OB’ sI3aHy 3 OTPUMAaHUM 3aBJaHHSIM;

- BUKOPUCTOBYBATH JIMIIIE Ti MaTepiain, IHCTPYMEHTH 1 MpHIIajau, sKi
HEOOX1JTHI /i1l BUKOHAHHSI OTPUMAHOT0O 3aB/IAHHS,

- 3a00POHSETHCS 3aJIMINATH BKIIIOYCHE 00J1aIHaHHS (YCTaHOBKH) 0€3
HarJIs1y, BiIBOJIKATH YBary iHIIMX MPalIO0YHX;

- IMiJ] 9aC BUKOHAHHS POOOTH 3a00POHSIETHCS BXKUBATH 1KY, BOILY.

3. [Micns 3axiHueHHs POOOTH:

- 3a J03BOJIOM HAaBYaJbHOIO MalcTpa BUMKHYTH CTpyM abo
3YMUHUTH 00JIaJJHAHHS, YCTAHOBKY UM BEPCTAT;

- mpubpaTH poboue MicIie;

- IONOBIiCTH HABYaJIbHOMY MalcTpy abo0 BHUKJIaJady Mpo MOMideHi
nedexTr ado HEMOMIKK Y poOOTi BiIMOBITHOTO 00J1a THAHHSI.
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1 3AHATTS Y JUBAPHIN HABUAJILHIN MAMCTEPHI
IMpakTuune 3ansarTa Ne 1.1

NMPUTOTYBAHHS ®OPMYBAJIBHOI TA
CTPUKHBOBOI CYMIIIEN

1.1.1 Meta poboru

OsHaiiomuTHCs 3 BUJAMH 1 CKIIaJJoM (GOPMYBAIBHOI Ta CTPHIKHBOBOT
CyMIIlIeH, TIATOTOBKOK iX CKJIQJHUKIB JIO 3MIIIYBaHHS Ta 3 MPOIECOM
MPUTOTYBAHHS CyMilllei.

1.1.2 3arauanHi BizomocTi

Jusapue eupodnuymeo — 1€ TPOLEC BUTOTOBJIEHHS TOTOBHX
BHpOOIB a00 3aroTOBOK (ujiuekig) 3 MeTalliB Ta IHIIMX MaTepiajiB
LUISIXOM 3ajMBaHHA pPO3IUIABJICHUX MeTajiB (MaTepialiB) y JHBapHY
¢dopmy. biauseko 80% yciXx BHIMBKIB BUTOTOBJISIFOTH JIUTTSM Yy IilaHI
¢dhopmu, TOOTO Y (hOpMH, SIKi BUTOTOBJISIOTH 3 MII[AHO-TJIUHSACTHX CYMIIIICH,
OCHOBHOIO SIKHX € MICOK SIK BOTHETPUBKA OCHOBA 1 3BOJIOKEHA TJIMHA K
3B’sI3yBaJIbHA PEYOBUHA.

Dopmysanvrha cymiw, sika (HopMye 30BHIIIHIO KOH(ITypaIlito
BHJIUBKA, CKJIQJIAEThCS 3 KBApIIOBOIO IICKY SIK OCHOBH, 8...12% 3a
00’emoM rmHU 1 4...5 % Boau. KBapuoBwii micok (3a XiMIYHHM CKJIaJ0M —
SiO,) Mae BHCOKY BOTHETPHBKICTh (TeMIlepaTypa IUIABJICHHS MOHAJ
1700°C), iioro 3epHa xapakTepu3yioThess GOpMOIO i po3mipamu. Bix Hux
3aJIeKHUTh NIOPCTKICTh TIOBEPXHI MaiiOyTHHOT'O BUIIMBKA.

Cmpudicnboea cymiw IpU3HAYCHA JIJISI BUTOTOBJICHHSI CTPHIKHIB, SIKI
(hopMyIOTh BHYTPIIIHIO KOH(DIrypaiito BUuanuBka. CTpHKEHb 3HAXOIUTHCS Y
Ba)KUYMX YMOBAX ITiJ] Yyac 3aJMBaHHS 1 KpUCTai3allii BUIMBKA, TOMY Y CKJIaj
CTPMIKHBOBOI CyMillli BBOJATBCS JOAATKOBI 3B’sI3yBajibHI PEUOBHHHU:
cUHTeTH4YHI cMonu (QeHondpopmanbaerinyi, QypaHOBi, EMOKCHIHI Ta
iHIII), piKe CKJIO, MPUPOAHI cMoju (MEK, cMojia, KaHi(oiab Ta iHIIE),
LEMEHT.

3epHOBUI cKIIa] (OPMYBAIBLHUX ITICKIB HAaYacTillle BU3HAYAETHCS
3a JIOIIOMOTOIO0 gibpocenapamopis. IX OCHOBOIO € MeTanuMuHi cuTa, abo
neku. Jleka cTaHOBUTH pamy, Ha sIKid 3aKpiljieHa CiTKa 3 HEOOXITHUM
po3mipom otBopiB. Citku wmaroTh Bimnosimatu [OCT 6613-86 [1].



CityacTa Jeka OTpPHUMY€E 3BOPOTHO-TIOCTYNANbHHH pyX 3 TEBHOIO
YacTOTOIO, 1 MEHII YacTKH MPOCHUMAIOTHCA BHU3, a HEOOXiHA (pakiis
3aJMIIaeThCs Ha citi. st po3citoBaHHS MICKy 3a po3MipaMH Ha JEKilbKa
(dpaxiiiii 3aCTOCOBYIOTh Oacamodeuni cenapamopu (puc. 1.1).
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1 — enekTpoABUTYH; 2 — KyJica; 3 — Kanarano; 4 — BepTHKaJlbHa
Bich HA0OPY CUT; 5 — KOpIyC
Pucynok 1.1. — CuToBuii BibpocenapaTop

3epHOBHI CKJIAJ] MICKY BILIMBAE SIK Ha MIIHICTh 1 Ta30IPOHUKHICTh
(dhopMyBasIbHOI CyMillli, TaK 1 Ha SKICTh MOBEPXHI BuiMBKa. Kiacudikaris
(hopMyBaJIbHUX ITICKIB 32 3¢PHOBUM CKJIaJIOM HaBeneHa y Tadmiti 1.1,

Tabmuus 1.1 — 'pynu popmyBaabHUX MICKIB

Homepu cymixk- Homepu cymixk-
= HHX CHT, Ha S  |HHX CHT, Ha SKHX
ITicok 2 | AKHX 3aJMIIaro- ITicox 2 | 3anMmar-Thes
— ThCS 3€pPHA OC- ~ | 3epHa oc-HOBHOI
HOBHOI (hpaxiii ¢pakuii
I'pyOuii 063 1;063;04 Hpioamii | 016 02;016;01
Avke o4 | 063:04:0315 | YK€ | o1 | 016:01:0063
KpYTHUH NpiOHUH
Kpymumit | 0315 04;0315;02 Toukuii | 0063 01;0063;005
Cepen- Tuto- )
i 02 0315;02;016 HO[[I?- 005 |0063;005;0100H
205071

dopMmyBaabHa CyMIlll BUTOTOBJISETHCS MUITXOM 3MIITyBaHHS




BUXITHMX KOMIIOHEHTIB y 3MIIyBaJbHHUX fizyHax. 3MillyBalbHI OIryHH —
MAallIWHY, SKI CKJIAJAIOThCS 3 HEPYXOMOI 4YaBYHHOI 4Yaml 3 MacHBHHMH
00epTOBUMH KOTKaMH 1 JIOIATKOBUMH ILTY)KKaMH y Hiit (puc. 1.2).

1 — Hepyxoma yamia; 2 — KOTKY; 3 — BepTUKalIbHA Bick; 4 — oci
KOTKiB; 5, 6 — IITYXKH; 7 — pO3BaHTaKyBaJlbHI OTBOPH
Pucynok 1.2 - KinemaTruHa cxema 3MillyBajbHHUX OIryHiB

Y OiryHum crnodaTky 3aBaHTaXYIOThb CyXi MaTepiaju: TiCOK,
BiMpalbOBaHy CyMilll, BYTUIbHHH MW TOWMO 1 mepemimyoTs 2...3
xBunrHH. [1oTiM mepemilany cyMiln 3BOJIOKYIOTh, EPEMIIIyIOTh IEBHUN
Yyac, MICHs [bOr0 JIONAIOTh IHIN PifAKi CKIQJHUKH  (HAIPHUKIA],
3B’sI3yBalIbHI PEYOBHUHH) 1 JOJATKOBO 3MIIITYIOTh.

Y OiryHax KOMIIOHGHTH HE€ JIHMIIe 3MIIIYIOThCS, —alie
neperuparotbes. Ha puc. 1.2 A - 3a30p MK KOTKaMH 1 JHOM 4allli, KU
MOXHA PEryitoBaTH.

51
51

1.1.3 Marepianu, iIHCTPyMeHT, 00J1a/{THAHHA

1. BibpocemapaTop cuTOBUit
2. birynu nabopartopHi

3. Baru naGopatopHi

4. TTicok KBapLOBHA

5. I'nuHa BorHerpuska

6. Bona



1.1.4 Bra3iBku 3 TexHiku 0e3nexu

1. Tlepem mouyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCIYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTepHI.

2. He BTpyuaTucs y po0oTy 00jaJHAaHHS MICJIi BBIMKHEHHSI HOTO B
CNEKTPUYHY MEPEKY.

3. He nomaBaTi KOMIIOHEHTH y OIryHHM Mij 4ac iX poOoTH.

1.1.5 Ilopsaok BUKOHAHHSA POGOTH

1. KBaproBuii micok macoto 100 T mpocisiTu Ha BiIOPOCUTI MPOTATOM
10...15 xBUIHH.

2. BusHaumtm Macy TiCKy Ha KOXHOMY CHTi, MM0oOyayBaTh
rictorpaMy po3moiily IWiCKy Ha cutax i 3a Ta0m 1.1 BuU3HAYUTH
HallMEeHYBaHHS KOXXKHOI BUJIIJICHOT TPYIH MICKY.

3. BUBYMTH KOHCTPYKIIiIO 3MilTyBaJbHUX OIryHiB.

4. TligroryBaTH KOMIOHEHTH 3ajaHOi (opMyBajbHOI CyMillli,
MPOBECTH 3MIITyBaHHSI.

5. BuBunTH iH1I BUAM (OPMYBAILHUX 1 CTPUKHBOBHX CyMIllICH.

1.1.6 3micT 3BiTY

1. HaBectm xapaktepucTHKu (QOpPMYyBalbHOI 1 CTPHIKHBOBOT
cyMilei.

2. Koporko ommcatu o0jiaJHaHHS, SKE BHKOPHCTOBYBAJIOCS Ha
3aHSATTI.

3. 3amucaty pe3ysibTaTH BU3HAUYEHHS (DPAKIiHHOTO CKIIaay ITICKY.

4. [NoOynyBaTHu ricTorpamMmy po3moAiTy MiCKYy Ha CHTAaX.

5. OnucaTy BIUIMB pO3MIpY 3€peH MiCKY Ha SIKICTh OBEPXHi
BUJIMIBKA.

IMpakTuyne 3anaTTs Ne 1.2
BUI'OTOBJIEHHSA CTPUKHIB

1.2.1 Meta podoru

BuBunTH Ta 3aCBOITM TEXHOJOTII0 BUTOTOBJICHHS CTPUXHIB 3
MIMIAHO-TJIMHICTUX CTPHIKHBOBUX CYMIIIICH.

1.2.2 3arauanHi BizomocTi
Cmpusicens — efeMeHT TUBapHOI (GOpMHU, SKUI TPU3HAYECHUH LIS
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OTpUMaHHS y BWIMBKY OTBOpiB (mopokHHH). [lo3a posMipamu OTBOpiB
CTPIIKHI MAlOThb BUCTYNIU — 3HAKY, SIKI CIyXaTh ISl TOYHOI Qikcamii
MOJIOKEHHST CTPYIKHSI MPH CKJIajaHHi OpMH Ta 3ajuBaHHI MeTanmy. Jlis
301TbIIEHHS] MILTHOCTI CTPHKHIB, KpiM JOAaBaHHS Y CTPHXKHBOBY CYMIlI
3B’sI3yBaJIbHUX PEUOBHH, 1HOJI Y CTPIIKHI TIPH BUTOTOBJICHHI BKJIAAAIOTHCS
KapKacH 3 JApOTY, MPYTKiB a00 y BUTIISAAL IUTUX KOHCTPYKIIIH.

CTprXHI BUTOTOBISIIOTH BpY4YHY a00 Ha MallMHax. BpydHy
BUTOTOBJIAIOTH TOJOBHUM YHHOM KpYIIHI, piAlle — cepenHi Ta IpiOHi
CTPIIKHI Y PO3HIMHUX 1 BUTPYIIHUX CmpudicHbosux suuxax (puc. 1.3).

a — PO3HIMHHM SIIMK 3 TOPU30HTAIBHOIO TUIOIMHOIO PO3HIMY;
0 - pO3HIMHMIA ALIMK 3 BEPTUKAIBHOIO TUIOIHOIO PO3HIMY;
B — BUTPYLUHUH SIIHUK
Pucynok 1.3 — Tunu cTpHKHBOBUX SIIHKIB

Y pO3HIMHHX SIUKaX BHUIOTOBJISIOTh HaWyacTilie CKIaaHI 3a
KOH(]Irypami€eo CTprkHi. Y BUTPYIIHUX SIIUKaX 3BHYAHO BUTOTOBIISIIOTH
MAacHBHI, TIPOCTi 32 KOH(}Irypamiero CTPHKHI.

[Ipr BUTOTOBIIGHHSI CTPUXKHSA y PO3HIMHOMY SIIUKY CTPHUXKHBOBY
CYMIIII 3aCHITAI0Th B OJIHY 3 IMOJIOBUHOK SIIUKY 1 YIIUIbHIOIOTH (puc. 1.4).

== o

1 — TpaM0iBKa; 2 — CTPHKHBOBA CYMIIIL; 3 — KapKac
Pucynok 1.4 - ETanu BUTOTOBIIEHHS CTPHIKHSA

[Motim 3aknanaroTh Kapkac. AHAJOTTYHO BUTOTOBJISIFOTH APYTY MOJOBUHKY
AmpKa, ane Oe3 kapkaca. [loMOBMHKM sIIMKAa LIIBHO 3’ €IHYIOTH 1
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JIOJIATKOBO YIIUIBHIOKOTH Yepe3 3HAKOB1 yaCTHUHH. [licis mboro o0epexxHO
3HIMAIOTh BEPXHIO MMOJOBHHKY SIIMKA, BHKIAJAIOTh CTPHIKEHb Ha
cywunvry naumy (puc. 1.5) 1 BIANpaBJISIOTh HA CYIIIHHS.

foodt e 498
ol T,

5

7

Pucynok 1.5 — CTpukeHb Ha CyIIWIBHIHN MIATI

Croyatky Temmeparypa y CylmIapHi MiHIMA€ThCS MOBUIBHO, MIO0
3a0e3MEeYNTH BUIAPOBYBAHHS BOJOTHM 3 BHYTPIIIHIX MIApiB CTPHIKHAL
[ocrymoBo Temmepartypa migHiMaetscst g0 100°C, i cTpmkeHb
BUTPUMYEThCS TPH Hill Yac, TOCTAaTHIN Ui IHTEHCHBHOI'O BUIIAPOBYBaHHS
Bosord. Komu mpakTHYHO BCS BOJOra BHIIapyBajlacsl 31 CTPHIKHS,
MOYMHAIOTH MOCTYOBE OXOJIOMKEHHS CTPHKHSI.

1.2.3 Marepianu, iIHCTPyMeHT, 00J1a/{THAHHA

1. CTpHKHBOBI AMIUKH

2. CymrineHi MMt

3. ®opmyBanIbHUI IHCTPYMEHT
4. CTpmKHBOBA CyMilI

5. Cymapus

1.2.4 Bka3iBkH 3 TexXHIKH 0e3nexn

1. Tlepem moyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCIYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTepHi.

2. O0epeXHO BUKOPUCTOBYBATH TpaMOiBKH, 00 YHUKHYTH TPaBM.

3. [pu po6GoTi, MoB’s3aHiil 3 CyIIIHHSAM CTPHKHIB, BHKOPHUCTOBYBATH
poboUi pyKaBuIi.

1.2.5 Ilopsanok BUKOHAHHA POGOTH

1. OcBoiTH OCHOBHI oOIlepallii BATOTOBJIEHHS CTPIIKHIB 3 MilIaHO-
TIUHACTUX (POPMYBAIBHUX CyMIIIIEH.

2. BUTOTOBUTH CTPHKHI 3 BAKOPUCTAHHSM HAsSBHOT'O O0JIaHAHHSL.

3. OcBoiTu npomecH TePMIYHOTO CYIIIHHS (TBEPIiHHS) CTPIKHIB.

4. OrnsHyTH BUCYILIEHI CTPHKHI, Bi3yaJbHO OLIHUTH iX SKICTh
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(BimnmoBigHICTH POPMH 1 pO3MIpIB, BIICYTHICTD TPILIMH, BUKPULIYBAHHS
TOCTPHX KPOMOK TOILIO).

1.2.6 3micT 3BiTY

1. Koporko omucaru marepiaiu, oOJIaJHAHHS, IHCTPYMEHTH, IO
BHKOPHCTOBYBAJIUCS HA 3aHSTTI, TA TEXHOJIOT1H0 BUTOTOBJICHHS CTPYIKHIB.

2. HaBecTu ecki3u BUTOTOBJIEHMX CTPHXKHIB 1 CTPMIKHBOBHX SIIHUKIB,
10 IM BIAIIOBIZAIOTE.

3. HaBecTH OLiHKY SIKOCTi BUTOTOBJIEHHX CTPHIKHIB.

IIpakTnune 3ansarTa Ne 1.3

BUI'OTOBJIEHHSA JIMBAPHUX ®OPM

1.3.1 Meta poboru

BuBuMTH Ta 3aCBOITH TEXHOJIOT'1I0 BUTOTOBJIEHHS JIMBApPHUX (HOPM 32
PO3HIMHUMH 1 HEPO3HIMHUMH MOJIEISMHU.

1.3.2 3arauanhi BizomocTi

BuroroBnenHsi nuBapHuX (OpM pyYHHM (OPMYBAHHSIM Yy JBOX
(mapHHX) OMOKax — OAMH 3 HAaNMOIIMpPEHIMMX croco0iB GopMyBaHHS JUIS
OTpUMaHHS JpiOHUX MapTiit a00 yHIKaIbHUX BUIIMBKIB.

CrioyaTKy BHTOTOBJISIFOTh HIDKHIO miBdopmy. [ns mporo Ha
MOJIETIbHY IUIUTY BCTAHOBIIOIOTH HIDKHIO OIOKY PO3HIMOM BHH3.
BcepeanHy Onoky BCTAHOBIIOIOTH HIDKHIO YacTHHY PO3HIMHOI Mopeni
IUIOIIMHOK0 ~ pO3HIMY  BHHM3. Molens  Co4aTky  [OKpUBAaIOTh

OOJIUIIOBIHOK ~ CYMIIIIIIIO, a  IOTIM OIIOKYy  3aIllOBHIOIOTh
HATIOBHIOBAILHOIO CYMIIIIIIO, 1 OTPUMAaHy CYMIIll peTeIbHO YUIUTBHIOIOThH
TpaMOiBKOIO.

icns mporo HwxkHIO miBdopMy mnepesepratoth Ha 180°. 1106
YHUKHYTH TPWIMNAaHHA (OPMYBaIbHOI CYMIIl, MOBEPXHIO HIKHBOT
miBGOpMH  TPUIOPOIMIYIOTH TpadiToBUM ab0 iHIIMM  MOPOIIKOM
(mpunuiom). Ha HIDKHIO OMOKY BCTAHOBIIOIOTH TAPHY BEPXHIO OMOKY, a Ha
MOJI€JIb — BEPXHIO MOJIOBUHKY MoJieni. JJ01aTKOBO BCTaHOBIIOIOTh MOAENI
€JIEMEHTIB JIMTHUKOBOI CHCTEMH Ta MpOpi3aloTh HeoOXimHi xaHamu. Hami
BEPXHIO OMOKY 3aIIOBHIOIOTH ()OPMYBIGHOIO CYMIIIIIIO 1 YIIUTBHIOIOTb.
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VYiinbHeHy BepxXHIO TiBGOPMY 3HIMAOTh, OOEPEKHO BUIMAIOThH
MIBMOJIEN1 BUJIMBKA 1 BUIIPABIISIFOTH MOKJIMBI ITOIIKOKCHHS.

VY pasi HeoOXiMHOCTI MOPOKHUHH MiBGOPM TMOKPUBAIOTH TOHKHM
IapoM MPOTUIIPUTApHOI PEUOBHHHU. Y HIDKHIO MiBGOPMY BKIAJAIOTh
cTprkeHb (puc. 1.6).

Pucynok 1.6 - Huwxns niBopma B omoti 3 BKIIaJICHUM CTPHIKHEM

Ha nwmxHI0 niBgopmy no mrudrax HakIagaloTh BEPXHIO MiBHopmy.
[Tpu HeoOximHOCTI MiBGOPMH 3’ €IHYIOTh CTPYOLIMHAMU 200 MPUTHCKAIOTh
BaHTakeM 3Bepxy (puc. 1.7). CxiageHa ¢opma roroBa ajsl 3ajMBaHHS
pinkoro merany.

9

1 — omoka; 2 — mopoxxHuHA (HOPMH; 3 — CTPHIKEHB; 4 — BHIIOP;
5 — IUTHUKOBA cucTeMa; 6 — BepXHs MiBopMa; 7 — IEHTPYBaIbHI
WTUPH; 8 — HIKHS MiBopMma; 9 — BEHTHIIALIHI KaHATH
Pucynok 1.7 — CknaneHa nuapHa Gopma
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1.3.3 Marepianu, iIHCTpyMeHT, 00J1a/{HAHHSA

1. Onoku mapHi

2. Mogeni po3HiMHI (HEpO3HIMHI)

3. Mogerni eneMeHTiB IMBHUKOBOI CUCTEMH
4. lncrpymenT popmyBaabHUR

5. ®opmyBabHa CyMill

6. [Mpununu

1.3.4 Bka3iBKH 3 TexHiKH 0e3neKkn

1. Tlepem mouyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCIYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTepHI.

2. O0epexHO BUKOPUCTOBYBATH TpaMOiBKH, 00 YHUKHYTH TPaBM.

3. [igroToBneHi 0 3aJMBaHHA JUBapHy (HOpMy pO3TallyBaTH Ha
HOXeK00€e3MeuHiil OCHOBI.

1.3.5 Ilopsanok BUKOHAHHA POGOTH

1. OcBoiT OCHOBHi omepalii BHIOTOBJEHHS JHBapHOi (opmu
PYYHUM (OPMYBAHHSM.

2. IligrotyBaTu  MOAETBHO-OMOYHHUH  KOMIUIEKT, BHUOpaTH
ONTHMAaJIbHE PO3TAlIyBaHHS MOJENEH BUJIMBKA 1 €IEMEHTIB JINTHHKOBOI
CHCTEMH OIOKaX.

3. BUroToBUTH HIKHIO 1 BEpXHIO MiBGOMH, IEPEBIPUTH IX SKICTB.

4. Cknactu JnuBapHy ¢opMmy 1 migroryBaTu 1 J0 3ajlUBaHHS
PO3IIaBJIEHOr 0 METAIy.

1.3.6 3micT 3BiTY

1. KopoTrko omucaTh BHKOPUCTaHiI IHCTPYMEHTH, OOJaTHaHHS i
MaTepiai.

2. HaBectu ecki3u Mozenell BUTOTOBIICHOI JINBAPHOI (POPMH.

3. BukiacTu moeTanHy TEXHOJIOTiI0 BUTOTOBJICHHS JIMBAPHOT

dbopmu.
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2 3AHSTTA Y HABYAJIBHI MAMCTEPHI OBPOBJIEHHSA
METAJIIB THCKOM

IMpakTuune 3auaTTsa Ne 2.1

BUBYEHHS OBJIA/THAHHA U151 KYBAHHSA

2.1.1 MeTta podoTn
BuBYeHHST KOHCTPYKIIIT Ta MPUHIUITIB il 00JIaIHAHHS [Tl KyBaHHSI.

2.1.2 3araabHi BizoMocTi

Kysanns — nipouiec aeopMyBaHHS 3ar0OTOBKH BHACIIJIOK YAapiB a00
THCHEHHS TIJIOCKUX OOIKiB. [pu HEoOXiHOCTI MOXYTb
BHKOPHCTOBYBATHUCS JIOJATKOB1 KOBAJIbChKi IHCTPYMEHTHU. SIK 00JiaJHAHHS
MPY KYBaHHS BUKOPUCTOBYIOTh MOJIOTH 1 IIPECH.

Monomu CTBOPIOIOTH yIapHY J[if0 Ha 3aroToBky. IloTyxHicTh
MOJIOTa BU3HAYA€ETHCS MACOK YaCTUH, IO MaJal0Th Ha 3arOTOBKY B
MOMEHT yaapy. HalimommpeHrimn MooTH — THEBMATHYHI 1 TapOMOBITPSIHI.

OCOOJIUBICTh nHEBMAMUYHO20 MOJIOMA TIONATAE Y TOMY, IO BiH Ma€
JIBa HUJTHIPU: poOoUnii 1 KoMrpecopHu (puc. 2.1).

ihih

1- poGouwnii uITiHAp; 2, 5 — 30JI0THUKH; 3 —KOMIIPECOPHUH LUITIHAD;
4 — KpUBOIIMITHO-IIATYHHUHN MeXaHi3M; 6 — 0aba; 7 — 3aroToBKa;
8 — mabot; 9 — mexans kepyBaHHs; 10 — BepxHiit 60HOK
Pucynok 2.1 — [TaeBmaTrunmit MOJIOT (a) Ta cxema ioro podoru (0)
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Y KOMIIPECOPHOMY IUJIIHJIPI CTBOPIOETHCS MEBHUI 00’ €M MOBITPS
BHCOKOTO THCKYy. Yepe3 30JI0THUKHM BIH CHPSIMOBYETHCS y BEPXHIO a00
HWKHIO YaCTHHH pOO0OUYOro LWITIHApa, MigHIMaoun abo omyckarouu 6ady 3
Ooiikom. [IHEeBMaTH4YHI MOJIOTM MAlOTh Macy 4YacTWH, IO MAaJaroTh,
50...1000 kr. BoHu 3acTocOBYIOTBCS I KyBaHHS ApiOHMX MOKOBOK (I10
20 kr).

Binbiri 3aroToBKM 00pOOJISIOTE Ha MOTYXKHIIIOMY 00 HaHHI (pHC.
2.2).

a — IapOoNOBITPSHUI MOJOT; 6 — TiIpaBIIYHIIA KyBaJbHHN TIpec
Pucynok 2.2 — [otyxHe 00JiaqHaHHS TSl KyBaHHS

Taponogimpsanuti monom Mae oIuH pobounii nuimiHap (puc. 2.2, a).
Baba 3 3akpinieHnM Ha Hili BepXHIM OOMKOM MiJHIMAETHCA 1 OMMYCKAETHCS
mig giero mapu abo crucHeHoro mnositps Tuckom 0.7...0,9 MIlla i3
3aBojicbkoi Mepexi. [lomaya mapu (TMOBITPsI) TakKoX PEryNIOEThCS
30510THUKaMH. [1aponoBiTpsiHi MOJIOTH MalOTh Macy YacTHH, 11O MaJaroTh,
0,5...5 T 1 MOXKYTEL OOpPOOJIATH JOCUTH BETHKI 3aTOTOBKH.

Tiopasniunuii npec (puc. 2.2, 0) Aepopmye 3aroTOBKY CTaTHUHO.
Moro noTyHiCTh XapaKTepU3yeThCs CHIIOK, 3 KOO BiH MOXKE THCHYTH HA
3arotoBKy. ['iipaBiiuHi mpecu MarTh MOTYKHICTIO 70 150MH.

V pobounii 1uIiHap Ipeca MOJAEThHCS podoUa piavHa i THCKOM
20...30 MIla. [TnyHxep pyxae 1o HampsMHUM TpaBepcy 3 OOMKOM JIyxke
nmoBIbHO, 31 mBuakictio 0,3...0,5 M/c, 1m0 copusie KyBaHHIO BHUPOOIB 3
MaJIOMJIACTUYHUX MeTamiB. J{jist migHIMaHHS TPaBEpCH BHKOPUCTOBYIOTHCS
JIOJIATKOBI OIYHI LMTIHIPH.

[NapaBaiuHi mpecu BUKOPUCTOBYIOTHCS JUIsl KyBaHHSI BETUKHUX
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ITOKOBOK 31 CTaJIed 1 KOJbOPOBUX METaJIiB. 3aBJIIKA TOMY, 110 POOOUI
IMOBEPXHI OOMKIB HE MAlOTh OIYHUX OOMEKEHb, BEJIMKI BUIOBKEHI TOKOBKH
MOKHA KyBaTH IIOCTYIIOBO, OKPEMHUMH JIUISHKAMH, IEPiOJAUYHO
MepecyBarovr 3aroTOBKH BIOBXK OOMKIB.

2.1.3 MarepiaJjm, iHCTpyMeHT, 00,12 JTHAHHSA

1.MonoT mHeBMaTUYHUI

2. Ipec rigpaBniuHnit

3. Kuimg xoBaJIbChbKi

4. lonaTKoBi KOBaJIbChKi IHCTPYMEHTH

2.1.4 Bka3iBKkHM 3 TexHiKH Oe3NeKHn

1. Tlepem mouyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCIYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTEpHI.

2. Tlepex mouyatkoM pyxy Ooiika yOpaTd pykd 3 poOouoi 30HH
MoJiota (Tipeca).

2.1.5 Ilopsinox BUKOHAHHS PO0OTH

1. BUBYHTH KOHCTPYKIIilO Ta MPUHIIMII Jii THEBMATHYHOTO MOJIOTA.
O3HailoMHUTHCS 3 OCHOBHHMH KOBaJbCHKUMH 1HCTPYMEHTAMH.

2.BUBUMTH KOHCTPYKIIiIO 1 TPUHIMI Aii TiApaBIIYHOTO Mpeca;
MpoaHai3yBaTH 0COOIMBOCTI KyBaHHS Ha T1ApaBIiyHOMY Tpeci.

2.1.6 3micT 3BiTY

1. Onucati KOHCTPYKIIEO 1 MPUHIIMIT Jil THEBMATUYHOTO MOJIOTA;
HAaBECTH MOro KIHEeMaTU4YHY CXEMY.

2. Onucatu OyAOBY 1 IPUHIIMIT Jii TiIPaBJIIYHOrO Mpeca; BIAMITUTH
0COOJIMBOCTI HOro POOOTH NIPU KyBaHHI.

3. OnucaT OCHOBHI KOBaJIbChbKi IHCTPYMEHTH.

IMpakTuyne 3aHaTTHA Ne 2.2
BUBYEHHS ONEPAIIII KYBAHHSA

2.2.1 Meta podorn

OcBoiTH TNpUHOMH BUKOHAHHS OCHOBHHX OIepaliii KyBaHHS;
HABYUTHUCS OOMpaTH TeMIlepaTypHHUH IHTEpBaI KyBaHHSI.
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2.2.2 3araabHi BimomocTi

Ockinpkr poOoOYa TMOBEPXHsS OOMKIB IUIOCKA, iX HE 3MIHIOIOTH IIPH
Iepexoai 10 BHIOTOBJEHHS IHIIOro BHUpoOy. HeoOximHa koH}Iryparris
PI3HOMAHITHUX KOBaHHX BHPOOIB 3a0e3MeUyeThCsl BMIHHSIM POOITHHKA —
KOBAJISI - INUISIXOM BUKOPUCTAHHS 1M onepayiil Ky8awHsi Ta BEIIUKOI
KITBKOCTI JTOJATKOBHX KOBAJIbCHKUX IHCTPYMEHTIB.

Jlo ocCHOBHUX omepariiii KyBaHHs BiiHOCAThCs (puc. 2.3):

3

a, 0 — MPOTATYBaHHS; B — PO3KOUYBAHHS; T — 0Ca/PKyBaHHS
(BHCa/KyBaHHS); 11 — IPOIIUBAHHS; € — THYTTSI; K — CKPY41yBaHHSI,
3 - BijlpyOyBaHHS
Pucynok 2.3 — OcHoBHi onepaiii KyBaHHS

npomscyéarnts — BUJIOBKEHHS TIOKOBKH 33 PaXyHOK 3MEHIIICHHS TOBIINHU;
poskouysanns (KibIsl) Ha OMpaBIli — 30UIBIIEHHS JiaMerpa KUIbLS 3a
pPaxyHOK 3MEHIIEHHS TOBIIUHH, OCAOMCY8AHHs — 3MEHIIEHHS BHCOTH
3aTOTOBKH 34 PaxyHOK 30UIBIIEHHS IIOIEPEYHOro Imepepizy (Miciese
0CaKyBaHHS HA3MBAETHCS SUCAONCYSAHHAM); NPOUUBAHHS — OTPUMAHHS Y
3aroToBII 2 OTBOPY 3a JOIMOMOIOI0 IMPOMIKUBHS 1 1 MIAKIAAHOIO KiIbLs 3;
eHymmsi — 3MiHa TIOJOXKEHHS OCI BHUXIIHOI 3arOTOBKH; CKPYUY8AHHI —
ITOBOPOT OJHIET YAaCTUHM 3arOTOBKH BIJHOCHO IHIINOI HA TEBHUH KYT;
6i0pyOysanHs — BIAIIIEHHS YaCTHHHU 3arOTOBKHU Bij 11 TOJIOBHOT YaCTHHH 3a
JIOTIOMOT'0F0 KOBAJILCHKOT COKMpHU ab0 3yOua.

VY OUIBIIOCTI BUIIAJKIB KyBaHHS CTaJeBUX 3arOTOBOK 3IHCHIOETHCS
y «rapsiaoMy» CTaHi, TOOTO 3arOTOBKY HarpiBaroTh J0 TIEBHOI TEMIIEPATypHU
3 METOI0 MigBUIIEHHs 11 maacTuuHocTi. Ilig 9ac KyBaHHS 3aroToBKa
octurae, ii IUIACTHYHICTH PI3KO 3HUXKYEThC. ToMy 11 KyBaHHS
3IHCHIOETHCS Y TIEBHOMY TeMITepaTypHOMY iHTepBai (puc. 2.4).

BepxHs TemniepaTypa HarpiBaHHs t, JUIs CTaJieii TOBUHHA OyTH Ha
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Pucynok 2.4 — TemmnepatypHuii iHTepBa (3alTpuxoBaHa 00J1acTh)
00pOOJIEHHS TUCKOM BYTJICIIEBHX CTaJIeH

100...200°C mmxue ninii comayca AHJE, a Temmeparypa 3aKiHYeHHs
nehopMmyBanHs Meramy t, - Ha 50...70°C BHIIOIO 3a Temmeparypy
pekpucraiizaiii 7aHoi craii. Bubip temnepatypHOro iHTepBaly 3aJICKUTh
Big xiMiuHOro cKiaay ctami. Ha puc. 2.4 mokazaHuii criocio 3HAXOMKEHHS
MaKCHUMAJIBHOI ty, 1 MIHIMAJIBHOI ty, TEMIIEpaTyp HArpiBaHHS CTalli CKJIAJLy
K (mpubauzuo 0,5% C).

2.2.3 MarepiaJjm, iHCTpyMeHT, 00,12 JHAHHS

1.MonoT mHeBMaTUYHUM

2.I11iu st HarpiBaHHS 3aTOTOBOK

3.KoBasbchKi Kl

4. 3yOuiia KOBaJIbChKI

5. 3arotoBku cranesi (cBuHIEeBi) P20 x 150...200 Mmm

2.2.4 Bka3iBKHM 3 TexHiKH Oe3NeKHn

1. Tlepem mouyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCITYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTEpHI.

2. Tlepen mouaTtkoMm pyxy Oolika yOpatu pyku 3 poOo4oi 30HH
MOJIOTA.
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3. OmepyBatu 3 TapsiuMM METAJIOM, BHKOPHUCTOBYIOUHM PYKaBHII i
KJTIII.

4. 3a00poHSEThCS 3HAXOMKEHHS 3alBUX JIOJIEW MOOJIM3Y MicCIs
KyBaHHS rapsiaoro MeTay.

2.2.5 llopsiok BUKOHAHHS POOOTH

1. 3ajexHO Bix HasABHMX MaTepiajiB 1 BUPOOHHYMX YMOB JaHa
MpaKTU4HA POOOTa MOXKE MPOBOJUTHCS SIK HAa rapsiuuMX CTAJICBUX 3pa3Kax,
TaKk 1 Ha CBUHICBUX, OCKUIBKH TEMIIEPATYPHOMY IHTEpBally Trapsyoi
nedopmarii CBHHIIIO BimoBinae kimHaTHa Temnepatypa (18...22°C).

2. 3a ;miarpamMoro CraHy «3ajli3o-lleMeHTHT» (puc. 2.4) BU3HAYUTH
TEeMIIepaTypHUI IHTEPBAJI KyBaHHS JUISl CTaJll HASBHUX 3pa3KiB.

3. HarpiTu craneBy 3aroToBKy JI0 TeMIIEpaTypy OYaTKy KyBaHHSI.

4. Tlporsraytu 3arotoBky Ha kBajapar 10x10 mwm. IlporsaryBanHs
BECTH 3 KaHTyBaHHsM (oGeprannsm) 3aroroBku Ha 90°. Cxema mporecy
MPOTATYBaHHS TOKa3aHa Ha puc. 2.5. [ludpamu moznaveHa mociijoOBHICTh
HaHeCEHHs y1apiB OOMKOM.

5. Iijg KepiBHUIITBOM HABYAJILHOIO MAHCTpa BUKOHATH JICSKI 1HIII

3azomoska ! Bepxnil botiok

10[8[87]6)

HuxHit bodok

Pucynok 2.5 — Cxema npotiecy npoTsryBaHHs
orepanii KyBaHHS (HAPHUKIAA, THYTTS, BiAPYOyBaHHS TOIIO).

2.2.6 3micT 3BiTY

1. OnucaTi OCHOBHI Orepallii KyBaHHSI.

2. OnucaTty NOPSIIOK MiATOTOBKH 3pa3KiB JI0 MPOTATYBaHHS 1
TEXHOJIOT'1f0 TPOTSTyBaHHSI.

3. HaBectn po3mipu mpyTKa Micist NPOTATYBAHHS: OLIHUTH SKICTH
MPOTATYBAHHSL.

4. HaBecTr cxemH iHIIMX Omepaiiii KyBaHHs, sIKi BAKOHYBaB
CTYJICHT.
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IIpakTnune 3ansarTa Ne 2.3

BUT'OTOBJIEHHS ITOKOBOK 3A
IHANBIAY AJIBHUM 3ABJIAHHAM

2.3.1 MeTa podotn

OcBoiTM TpHUIOMH CKIIQJIAHHS KpecleHHs (ecKi3a) MOKOBKH;
HaBUUTHCS BU3HAYATH PSKUM 1 TEXHOJIOTIH0 KyBaHHS; OTPUMATH HABUYKH
BHKOHAHHS JIIKUX OIepalliii KyBaHHsI.

2.3.2 3araanHi BimomocTi

Bukonyroun TmioniepeqHi MpPaKTUYHI 3aHSTTS, CTYACHT HAOYHO
O3HAMOMHUBCS 3 OOJaJHAHHSM, TPWIAJaMH Ta IHCTPYMEHTaMH, SKi
BHKOPHUCTOBYIOThCS TIPM KyBaHHI. BuBuatouum Ti uM iHIII omepaiii Ta
TEXHOJIOT1] KyBaHHS, CTYJCHT 3aKpIIUIIOE TEOPETHYHI 3HAHHS, OTPUMaHI
IpY BUBYECHHI Kypcy «TeXHOIOriss KOHCTPYKI[IMHUX MaTepiaiiBy. 3ajiaya
CTYJCHTa Ha IbOMY 3aHATTI CHpoOyBaTH CaMOCTIHHO CIUIAaHYBaTH
TEXHOJIOT'1IO 1 BJIACHOPYY BUTOTOBUTH MOKOBKY 3TiIHO 3 OTPUMaHUM
IHAMBIAYaIbHIM 3aBIaHHSIM.

Y mpakTH4HIM YacTHHI JaHOrO 3aHATTS HaBeACHI JeKiIbKa
MIPUKIIAJIIB 3aBJ/IaHb, K MOXXYTh BUKOHYBATH CTYJICHTH . AJI€ 3aJICKHO BiJl
aKTyaJbHOIO 3aMOBJIEHHS Ma#cTepHi a00 BiJ HasBHUX BHXITHHUX
MaTepiaiiB CTYJICHTH MOXYTh OTPHUMYBATH 1HIII 1HIWUBIyaIbHI 3aBaHHSI.

IIpukiaagu iHAMBiTyaJbHUX 3aBAaHbL

3appannst 1. BuroroButu ckody (puc. 2.6), rocTpi KiHII TPUTYIHUTH.
Marepian: cranb 20, KUTbKicTb - 20 mr.

b
214

200
Pucynok 2.6 — Cxoba

3apnanns 2. BuroroButu pyuky coBka (puc. 2.7). Matepian: cranb
20, KUIbKIiCTb — 10 mmIT.
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Pucynok 2.7 — Pyuka coBka

3aBnanns 3. BuroroButu 3aroroBky Oonra (puc. 2.8). Marepiai:
crayib 35, KIAbKICTh — 30 1miT.

=1
10 S

80

PucyHok 2.8 — 3aroroska Gonra
3apnanus 4. Burorosutu koctuis (puc. 2.9). Marepian: cranbs C13,

KIIBKICTH — 30 1T
100
]
3 Y e
e N |

e
A
150 A

Pucynok 2.9 — Koctuin

=

2.3.3 MarepiaJjm, iHCTpyMeHT, 00,12 JHAHHS

1.MoJioT nHEBMAaTUYHHI

2.I1iu jyist HarpiBaHHS 3aTOTOBOK
3.KoBasbChKi KIilmi

4. 3ybuaa KOBaJIbChKI

5. 3aroToBKH CTaNEB]
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2.3.4 BkasiBKu 3 TexHikH Oe3lIeKH

1. Tlepem mouyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCIYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTepHI.

2. Tlepen mouaTkoMm pyxy Oolika yOpath pykd 3 poOo40i 30HH
MOJIOTA.

3. OmepyBatu 3 TapsiuMM METAJIOM, BHKOPHUCTOBYIOUHM DPYKaBHII 1
KJTIII.

2.3.5 Ilopsiok BUKOHAHHS POOOTH

1. OrpumMaty y BUKJIa/ia4ya (HAaBYaJILHOIO MalicTpa) iHUBIIyaJIbHE
3aBJIaHHS; CKJIACTU KPECICHHS ITOKOBKH Ta BU3HAYUTH HEOOX1THI BUXITHI
JaHi.

2. Jlns pgerami-3aBAaHHS BH3HAYNTH ITOCHTIJOBHICTE BHKOHAHHS
HEOOX1JIHUX orepalliii KyBaHHSI.

3. VY BumagKky HEOOXITHOCTI Tapsyoro KyBaHHS po3mudpyBaTH
MapKy CTaJli BUpOOy, BUSHAYUTH BMICT BYTJIELIO. 3a JOIMOMOIOIO JiarpaMu
a3z — meMeHTuT» (puc. 2.4) BHU3HAUUTH TEMIICPATYpPHUU IHTEpBaJ
KyBaHHS CTajl 3aJaHOro XIMIYHOIrO CKjiaaxy. BuOpatu HeOOXigHUU s
KyBaHHSI OCHOBHHUH 1 JJONOMDKHUIN KOBAJIbCHKUN IHCTPYMEHT.

4. Po3poOHTH TEXHOJIOTIIO (MAapIIPyTHY KapTy) BUTOTOBJICHHS
ITOKOBKH 3 TAKUM 3MICTOM:

- €CKI3 JeTami-3aBAaHus, 1 MaTepia;

- MOCJIIIOBHICTH oreparliid (1epexo/1iB) yKa3aBIH JijIs KOXKHOT:
BHUKOPHUCTOBYIOThCS Ha JIaHii orepallii; TeMrepaTypHHid iHTepBall oneparii
(mpu HeoOXiAHOCTI).

2.3.6 3micT 3BiTY

1. HaBecTr 3MicCT 3aBIaHHs: KpecJIE€HHs, MaTepial MOKOBKH, PO3MIp
3aMOBJICHHSL.

2. Hapectu texHoinorito (MapuipyTHy KapTy) BHIOTOBJICHHS
IMOKOBKH, BKa3aBIM IIOCIIIOBHICTh ormepalliid (mepexodiB) 3 TaKuM
3MICTOM KOJKHOI: Ha3Ba omepalii, ii ecki3; oOjagHaHHS Ta IHCTPYMEHTH,
sIKi BHUKOPHCTOBYIOTHCS Ha JIaHIH orepallii; TemIrepaTypHUI IHTepBa
orepaii (mpyu HeoOXiJHOCTI).



24

3 3AHATTSA Y HABUAJIBHIN MAMCTEPHI
3BAPIOBAHHS

IIpakTnune 3ansaTTsa Ne 3.1

BUBYEHHS KOHCTPYKIIII I POGOTH JKEPEJI
KUBJIEHHS 3BAPIOBAJIBHOI IYTH

3.1.1 Meta podoTn

BuBueHHs KOHCTpYKLIi Ta poOOTHM 3BapOBAJILHUX amapaTiB JiIs
PYYHOIO AYrOBOrO 3BAapIOBaHHS Ha IMOCTIMHOMY 1 3MIHHOMY CTpyMmax Ta
CHOCO0IB PEryJIfoBaHHS PEXKUMY 3BapIOBAHHS, HABUMUTHUCS 3allafOBaTH Ta
MiTPUMYBATU 3BapPIOBAILHY JIYTY.

3.1.2 3araanHi BimomocTi

3eaprosanns — TEXHONOTIYHHMHA MPOLEC OTPHUMAHHS HEPO3HIMHOIO
3’€IHAHHSA BCTAHOBIICHHAM MDKATOMHHX (MIKMOJIEKYISIPHUX) 3B SI3KIB MK
YacTUHAMU, IO 3’ €JHYIOTHCS, IPU 1X HarpiBaHHi 0 PO3IUIABICHOIO CTaHY
a00 iacTHYHOMY JtehOpMyBaHHI, a00 IIpY CIUIBHIN J1ii 000X (aKkTopiB.

Haiimommpenimymu € 1ayroBi crmocoOu 3BaproBaHHS. J[kepenom
Teria sl HUX € 36aploganbHa Oyza, Y CTOBII SIKOi YTBOPIOETHCS
temneparypa 6000...8000°C. [lyra CcTaHOBUTH TMOTYXHIH CTaOLIBHUIA
SNEeKTPUYHUN pO3psA B 1OHI30BaHI aTmocdepi rasiB i mapiB MeraiB.
loHi3yBaHHSI OYrOBOrO MPOMIDKKY MOYHHAETHCS Y MOMEHT 3allaliOBaHHS
JYTU Ta MiATPUMYEThCA y Mpolieci il ropiHHA.

3BapioBaiibHa Jyra MOXE TOpiTH SK Ha MOCTIHHOMY, Tak 1 Ha
3MiHHOMY cTpymax. Illo6 3abe3neunTn cTaOuUTbHE TOPIHHSA JYTH,
BHUKOPHUCTOBYIOTBCSI CIICLIaJIbHI 0Mcepena HeueienHs.

[Ipu 3BaproBaHHI HA nOCMIUHOMY CMpyMi SIK JXKEPENIO >KUBJICHHS
BHUKOPHUCTOBYIOThCS 3BapIOBAIbHI T€HEPATOPH 1 3BAPIOBANIbHI BUIIPSAMIISYI.

3saprosanvui eenepamopu  (puc. 3.1) CKIAAarOThCS 3 MPUBOIHOIO
JBUTYHA, €JIEKTPOreHepaTopa IOCTIHOTO CTPyMy Ta TNPHCTPOIO JUIS
pETyJIIOBaHHS 3BapIOBAILHOTO CTPYMY.

3BapioBaibHI BUNPSAMIISAYI  CKJIAJAIOTBCS 3 TpaHcopMaTtopa i
HaMIBIPOBITHUKOBOIO BEHTWJIS. BeHTHNi Ha OCHOBI TepMaHieBHX abo
KPEMHIEBHX €IEMEHTIB J00pe MpOBOIATH CTPYM JIMIIE B OJHOMY
HaTPSMKY.
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PerymioBaHHS cHIM OCTIHHOTO 3BAPIOBAIBHOTO CTPYMY
3I1HCHIOETBCS PEOCTaTaAMHU.

1 — IaCTHHKHU KOJIEKTOpa; 2 — IIITKH KOJIEKTOpa;
3 — peryioBaibHHUI peocTat; 4 — po3NOAIILHUI TPUCTPIiL;
5 — 3atHckadi; 6 — BOJIBTMETP; 7 — BEHTHIIATOP; 8 — MPUBIAHUI
nBUryH; 9 — tsra; 10 — marnitHi nosocy; 11 — koprye; 12 — skip
Pucynok 3.1 — 3BaproBanbHUil reHepaTop

[lpu 3BaproBaHHI Ha 3MIHHOMY CMpyMi JKEPEIOM >KUBJICHHS €
3BaproBalibHI TpaHchopmaropu. Y mpancgopmamopax Pi3HHX THUIIIB
PETYJIIOBaHHS CUJIM 3BapIOBAILHOTO CTPYMY 3IIHCHIOETBCS 32 PAaXyHOK
OKpeMoro eneMeHTa — jpoceins (puc. 3.2) abo MepeMilleHHSIM KOTYIIKH
BTOPHHHOT OOMOTKH.
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1 — mepBuHHA 00MOTKA; 2 — BTOPHHHA 00MOTKa; 3, 4 —
MAarHiTONpPOBI; 5 — Apoceb; 6 — PEryJsSTOp MOJIOKEHHS 0CepIs APOCEIIs;
7 — enexTpos
Pucynok 3.2 — Cxema 3BaproBajibHOI0 TpaHchopMaTopa
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Tpeba Big3HAuWMTH, IO HaAWYACTiIIe 3BapIOBaHHS BEIEThCS Ha
3MIHHOMY CTpyMi TOMYy, IO 3BaploBajibHI TpaHcHOPMATOPH MPOCTI,
JICIIEB] Ta JyXe HaJlilHI B eKCILTyaTallii.

3BaploBaHHs MOXE BECTHCS HEIJIAaBKUMH  eiekmpodamu (3
BoJib(ppamy abo rpadity) Ta MJIaABKUMU, SKi CTAHOBJIATH METAJICB1 CTPHKHI
nmiamerpom 1,6...12,0 MM 3 HaHeCeHMM Ha HHX IMOKPUTTIM. Matepian
TUTABKOTO eNleKTpo/ia OOUpaeTbcss ONM3BKMM 32 XIMIYHHM CKJIaJloM [0
Marepiany aeraiei, 1mo 3BaprotoTbes. [lokputTs cinyrye st crabimizarii
TOpPiHHS AYTH, 3aXHCTy PO3IUIABICHOTO METaly BiJl OKHCHEHHS, JIETYBaHHS
MeTaiy 3BapHOTO IIBa.

Poboue miciie 3BapHuKa — 36aprosaivruti nocm (puc. 3.3). Bin

1 — xoring; 2 — 3BaproBaJIbHUI CTiN; 3 — KOpOOKa JyIst OrapKiB
SIIEKTPO/IiB; 4 — EIEKTPOOTPUMAY; 5 — 3BaproBaIbHUI TpaHCc(HOpMaTOp;
6 — enekTpuuHi Kabei; 7 - CTiIeb
Pucynok 3.3 — 3BaproBaibHUIL TOCT

CKJIAJA€ThCS 31 3BapIOBAIIBHOIO CTOJIA, [KEpera KUBJCHHS, eIeKTPUUYHUX
KabemiB, OOMH 3 SKUX MIAKIIOUEHHH 10 3BaprOBajJbLHOIO CTONA, a M0
JIPyroro  MiAKIIOUEHUI  enekrpomorpumad. [loct moBuHEH OyTu
oOJIaTHAaHUI JIOCTaTHIM OCBITJICHHSIM, JIOOPOIO BEHTHJIALIIEIO 1 MITOPKORO,
sIKa 3aXUIAa€ CTOPOHHIX BiJ| CIIajiaXiB JIyT'H, UMY TOIIO.

3.1.3 MarepiaJjn, iHCTpyMeHT, 00,12 JHAHHS

1. JIxepeno *KUBJICHHS 3BapIOBAIIBHOL JIyTH
2. 3BaproBaJIbHUM CTLI
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3. Enextponu

3.1.4 Bka3iBkH 3 TexHikH Oe3neKHn

1. Tlepem moyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCITYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTepHI.

2. [epeBipuTH HaAIHHICTH EEKTPUIHUX 3’ €THAHD.

3. 3BaproBaHHS BECTH Yy CIICIOMAA3], PYKABHIIAX, 3aXHUINAIOYM
O0JUYYSI 3aXUCHHUM IIUTKOM 200 MacKoIo.

4. Tlpu 3BaproBaHHI 3BapHUK IMOBHHEH CTOSTH Ha Ii30JSLIHHOMY
KUJIMKY.

3.1.5 Ilopsiok BUKOHAHHS POOOTH

1. OumcTUTH 3BaplOBANBHUIA CTUT Bl CTOPOHHIX MPEAMETIB.
[liaroTyBaT 3aroTOBKY /10 BEJICHHS 3BapIOBAHHSI.

2. O0paTH eneKTpoI 1 3aKPIMUTH HOr0 y eIeKTPOIOTPHUMAYI.

3. 3a ydJacTio HaBYaJbHOTO MaiCTpa BCTAaHOBUTH Oa)KaHy CHITY
3BapIOBAIIHOTO CTPYMY.

4. BBiMKHYTH pyOWNBHUK. 3amanuTd 3BaploBajibHy Oyry i
nigrpumyBaru ii ropinns 10...15 c.

5. BuMkHyTH pyOUIIBHUK, TPHOPATH 3BapIOBATBHUIM MOCT.

3.1.6. 3micT 3BiTY

1. JlaTi XapakTepUCTHKY Py4YHOMY IyTOBOMY 3BapIOBaHHIO.

2. Onucatd BHIM JDKEpEN SKUBIICHHS 3BaplOBANBHOI IyrH, IX
KOHCTPYKI[il0O Ta o00jacTi 3actocyBaHHs. HaBectm cxemy ojHOro 3i
3BapIOBAJILHUX aIlaparis.

3. Onmcaty BUIM €IEKTPOJIIB, SIKI 3aCTOCOBYIOTHCS MPH PYYHOMY
JIlyTOBOMY 3BapIOBaHHI.

4. OnmcaT# CKJIaJl 3BapIOBAILHOTO MOCTA.

IIpakTnune 3ansaTTsa Ne 3.2

BUBYEHHS TEXHOJIOT'TI PYYHOT'O IYTOBOI'O
3BAPIOBAHHSA

3.2.1 Meta podotn
BuBunTH THOH 3BapHMX 3’€JHAHb, IMIJrOTOBKY 3aroTOBOK JIO
3BapIOBaHHS 1 TMOPSJOK BUOOPY PEKHUMY 3BapIOBAaHHS, HABUUTHCS
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Mia0HpaTH HEOOXITHUI PEKUM 3BAPIOBaHHS JUI MIEBHUX 3ar0TOBOK 1 BECTH
HpOLIEC 3BaPIOBAHHS.

3.2.2 3aranabHi BitomocTi

Hepo3nimMHe 3’€¢qHaHHsS 3aroTOBOK, BHKOHAHE 3BapIOBaHHSIM,
CTBOPIOE  36apHe  3’€OnanHs. 33  KOHCTPYKI€Er0  (B3aEMHHM
pO3TallyBaHHSAM 3arOTOBOK) 3BapHi 3’€JHAHHS MOAUISIIOTECS HA CTHUKOBI,
KyTOBi, TaBpoBi 1 BHAmycTKy (puc. 3.4). 3a po3ramryBaHHAM Yy TIPOCTOPI
3BapHi 3’ €IHAHHS

a 7 3 2
a — CTUKOBE; 0 — KyTOBE; B — TABPOBE; I' — BHAITYCTKY

Pucynok 3.4 — Tunu 3BapHUX 3’€IHAHb 32 KOHCTPYKILIEIO

MOJIUISIFOTHCSI HA HUIKHI, TOPU30HTAJIbHI, BEPTHKAJIBHI 1 CTEIhOBI (puc. 3.5).
Havinpocrinii 111 BAKOHAHHSI HUKHI 3’€/JHAHHSI, HAlBa)K4i — CTEJIbOBI.
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1 — HIWXHE; 2 — BepTUKAJIbHE; 3 — TOPU30HTAIbHE; 4 — CTEIhOBE
Pucynok 3.5 — Tunu 3BapHHX 3’€IHAHB 32 PO3TALIYBAHHIM y ITPOCTOPI

3ajaua OyAb-KOro 3BaprOBaHHS — 3a0C3MEUUTH IPOBAPIOBAHHS
3aroTOBOK, IO 3’€IHYIOTHCS, Ha BCIHO TOBHIMHY. [Ipu 0OHOOIUHOMY
PYYHOMY 3BapiOBaHHS TOBCTHX 3aroTOBOK JOCATTH I[bOTO Maiike
HEMOXJIMBO. Y TakKuX BHWIIQJKax, 1100 3a0e3MeyuTH MTpoBap Ha BCIO
TOBHIMHY 3aroToBOK, IIE€pCA 3BAapPIOBAHHAM IIPOBOAMTLCA IIOICPCAHA
MIATOTOBKA — po3pobka kpatiox. Popma 1 po3Mipu po3poOOK 3aIeKHO Bif
TOBIIMHU 3arOTOBOK, THITY 3BapHOIO 111Ba 1 CIIOCO0Y 3BaprOBAHHS
BCTaHOBJIIOIOTHCS CTaHaapTamu. [Ipukiiaam po3poOok KpalioK HaBe/IeHI
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Ha puc. 3.6.
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a — V-noxibua; 6 — X-moxiona
Pucynok 3.6 — [Ipukiiaau po3po0oK Kpaiiok

Pesrcum pyunozo 0yz06020 36apio6anHsa BU3HAYAETHCS TOJIOBHUM
YHHOM J[iaMEeTPOM €JIEKTPOJIa, CHIIOI0 3BaplOBaJIbHOTO CTPYMY 1 HAIIPYTOIO
Ha qy3i. [iamerp enekrpona d., MM, 0OMpaIOTh 332 TOBIIMHOKO JCTaCH, 10
3BaporOThea. s Mamux ToBHIMH (10 4 MM) JiaMerp eJIeKTpoja
JOPIiBHIOETbCA 1X TOBIIMHI; MpH OUIBIIMX TOBIIMHAX BiH MOTCYIOBO
3poctae a0 6...8 MMm. Crila 3BaproBaJIbHOTO CTpyMY L, A, BUBHaUaeThCs 32
niamerpoM enekTpona. OpientoBHO 1,,=(40...60)d.. Hanpyra Ha my3i U, B,
MPaKTUYHO HE BIUIMBAE HA KUIBKICTh EISKTPOJHOrO MeTay, Mo
MEPEXOJUTh y 3BapHUM 1I0B. TOMY BOHa 3MIHIOETBCS ISl BCIX PEXUMIB
3BapIOBaHHS Y MOPIBHIHO By3bKHX Mexkax — 18...30 B.

ITiaroToBKa 3ar0TOBOK /10 3BAPIOBAHHS MOYMHAETHCS 3 BUMIPIOBAHHS
X TOBIIMHHM 1 BU3HAYEHHS 3aITAHOBAHOTO THUITY 3BapHOTO miBa. [Ipu 1iboMy
BHPILIYETHCSA, UM HEOOXI1IHA JJIs JaHHMX 3ar0TOBOK PO3poOKa kpaiok. Jlami
3aJIOKHO Bijl MPUHHATOrO PIIIEHHS. TOBIIMHM 3aroTOBOK 1 MaTepiaiy
3aroTOBOK, IO 3BapIOIOTHCS, OOPHETHCS THUIT 1 JlaMerp eaekTponaa. 3a
JaMEeTpOM  €JIEKTPOJia OPIEHTOBHO BU3HAYAOTh CUJIY 3BapIOBAILHOIO
CTpyMY 1 FOTYIOTh poOOU€ MICIIE /10 3BAPIOBAHHSI.

3.2.3 MarepiaJjn, iHCTpyMeHT, 00,12 JHAHHS

1. /xepeno »KUBJIEHHS 3BapIOBAIBHOI yTH
2. 3BaproBaJIbHUH CTiI

3. Enextponu

4. 3pa3ku U1 3BapIOBaHHS

3.2.4 BkasiBKH 3 TexHiKH Oe3lIeKH
1. Tlepem mouyaTKOM MPAaKTUYHOI POOOTH YBa)KHO MPOCITYXaTH
THCTPYKTaX 3 TEXHIKH Oe3MeKH B MalCTepHI.
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2. [epeBipuTH HaAIHHICTH ETEKTPUIHUX 3’ €THAHD.

3. 3BaproBaHHs BECTH Y CIENOASA31, PYKaBHUIISIX, 3aXHILAI0YH
00aMYUs 3aXUCHUM IIUTKOM 200 MacKoIo.

4. Ipu 3BaproBaHHi 3BapHUK MOBUHEH CTOSATH Ha i30AMIHHOMY

KUJINMKY.

3.2.5 llopsiok BUKOHAHHS POOOTH
1. OuncTUTH 3BapIOBAIBHUM CTLJI Bifi CTOPOHHIX IPEIMETIB.
2. BumipsiTu TOBIIMHY 3ar0TOBOK, 1110 3BapPIOBATHMYThCS,
BH3HAUUTH TUIT 3BAPHOTO 3’ €THAHHSI.
3. BignosiiHO /10 OTpUMaHKX JaHuX 3a Ta0il. 3.1 oOpartu criocio
3BapIOBaHHA 1 HEOOXiHY PO3pOOKY KpaioK.

Tabnuusg 3.1 — CiocoOu po3poOKK Kpalok i 3BaproBaHHs

Tosu- Tun [TinroroBka Kpaiok Crnocio
Ha JieTa- | 3BapHOro 3BAPIOBAHHS
JI1, MM 3’ € IHAHHS
Ho 4 Crukose, 3BaproBaHHs
KyTOBE [ Jju OIUIABJIEHHAM
Kpalok
4...6 CrukosBe, Onnobiune
KYTOBE, TABPOBE I:QE < %]tl 3BAPIOBAHH
6...8 CrukosBe, Onnobiune
KyTOBE, TABPOBE m 3BApIOBAHHS 3
ITi IBAPIOBAHHSIM
8...12 | Cruxose, -ﬂ; JBoOiune
KyTOBE, TABPOBE ﬂ‘. 3BAPIOBAHHS
8...12 | Cruxose, s b | V-nozibHe
KyTOBE, TABPOBE g? | 3’eIHaHHS 0€3
' ITi IBAPIOBAHHS
10...16 | Cruxose, 7 V-noni6He
KyTOBE, TABPOBE T \'_.1; 3’€THAHHS 3
111 /IBAPIOBAHHSIM
14...30 | CrukoBe X-noxioue

3’ €THAHHS
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4. 3a Tabu.. 3.2 oOpatu JniaMerp eJIeKTpoja 1 CHIly 3BaprOBaIbHOIO

CTpyMy.

Tabmurs 3.2 — Bubip cuiu 3BaproBaJIbHOTO CTPYMY 3aJIKHO BiJl
TOBIIMHU 3arOTOBOK 1 JliaMeTpa eJIeKTpoJia

Tosmuua | lia- Cunassa— | Tosmmua | Jdiamerp | Cuna 3Ba
3aroTOBOK | METP PIOBAJIBHO- | 3aroTOBOK, | €IEKTPO | prOBallb-
MM eleK- ro CTpyMy, MM nia, MM HOTO
Tpo- A CTpyMYy,
J1a, MM A
1,0...2,0 1,5 25...40 10,1...20,0 5,0 220...280
2,0 60...70 6,0 280...360
2,1...5,0 3,0 100...140 6,0 280...360
4,0 160...200 [onan 7,0 370...450
5,1...10,0 4,0 160...200 20,0 8,0 450...560
5,0 220...280 10,0 750...850
5. HanmamryBatm o0OpaHMid pEeXUM 3BaplOBaHHS, [POBECTH

3BapIOBaHHS BUPOOY.
6. OrsiHyTH BUpIO, OLIHUTH SIKICTh 3BapPIOBAHHSI.

3.2.6 3micT 3BiTY

1. HaBecTn xpeciieHHsI 3BapeHoi JeTali, yKa3aBId TOBIIUHY JieTai
Ta TUII 3BAPHOTO 3’ €AHAHHS.

2. OnucaTy MOPSIOK BHOOPY pEKUMY 3BapioBaHHs Ta HOro
XapaKTePUCTUKH.

3. HaBectu pmaHi m1po BHKOPHCTaHI
CTPYMY,CIIOCIO 3BApPIOBAHHS Ta EIEKTPO/IH.

JOKEPCIIO  JKUBJICHHA,BU]JL

IIpakTnune 3ansarTsa Ne 3.3

BUBYEHHS OBJIAJTHAHHS I TEXHOJIOT'Ti TA30BOI'O
3BAPIOBAHHSA

3.3.1 MeTa po6otn
BuBUMTH KOHCTPYKILitO, TPU3HAUCHHS 1 pOOOTY anapatypH Jijis
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ra30BOr0 3BapIOBAHHS; HABUMTHCS MirOTOBISTH i 10 3BaplOBaHHS 1 BECTH
3BapIOBAHHS.

3.3.2 3araJubHi BinomocTi

T'azoee 36aprosanns - 1€ 3BaplOBaHHs TUIABJICHHSM, MIPU SIKOMY JUIS
TUTaBJICHHS MeTally Yy 30HI 3BapiOBaHHsS BHKOPHCTOBYETHCS TeEIJIOTa
MOTYM s, sIKa BUAUISIETHCS TIPU CHATIOBaHHI TOPIOYUX Ta3iB (SK MPaBHIIO —
alleTUJICHY) y CYMIIlIi 3 KHCHEM 3a JIOMIOMOI'OI CIEIiaIbHOTO MaJIbHUKA.
Otxe mxepeno Temjga — MOAyM’s; HOro MakcHUMallbHa TeMIiepaTrypa y
3paproBabHiii 30Hi 3200°C, T06TO Maiike y 2 pasM MeHINE, HDK Y
3BaploBaJIbHOI  AYrH. Y 3B’A3Ky 3 [MM Ta30BE€ 3BapIOBaHHA
BUKOPUCTOBYETBCS JUIS 3BaplOBaHHA SK IyXe TOHKHX JeTaiei, Tak i
JIOCHTE TOBCTHX, aji¢ He OlIbIIe 8§ MM 3aBTOBIIIKH.

OCHOBHUM 001Q0HAHHAM O]151 24306020 36APIO6AHHS € ALICTUIICHOBI
reHepaTopH, 3amo0iKHI 3aTBOPH, KHCHEBI Ta alleTHJICHOBI OaJiOHH, ra3oBi
PEIYKTOPH, 3BaPIOBAJIbHI TAILHUKHY.

Ayemunenosi eenepamopu CIyXaTh IJisi BADOOHUITBA alleTHIIEHY 13
3aJaHOI0 MPOAYKTHBHICTIO IUIIXOM B3a€MOJIi KapOily KaJbIlii0 3 BOAOIO.
3a KOHCTPYKII€I0 BHUKOPHCTOBYIOTH T'OJOBHUM UYHWHOM TpU THIIH
reHepaTopiB: «BUTiCHeHHsM Boxw» (BB), abo koHTakTHi; «BOma Ha
kap6in» (BK) i «kap6in Ha Bomy» (KB).

VY HaWnpocTimmX MepeHOCHUX TeHeparopax Tuiy BB cmouaTky Bech
KapOia KanbLilo, SKUI 3HAXOIUTHCS Y CIElialbHIi KOP3WHI, 3aHYPIOETHCS
y Boay. B Mipy Toro, ik y reHepaTtopi HaKONHUYYETBHCS alleTHJICH, BOJA
BUTICHAETbCA 3 POO0OYOI KaMepu, 3 KapOiloM KamibLilo B3a€MOIIE BCe
MeHIIIa KiJIbKICTh BOJH, 1 BUPOOHUIITBO allCTHIIEHY YIOBLILHIOETHCA.

Konu aneruiieH BUKOPUCTOBYEThCS OE3IIOCEPETHE BiJl TeHepaTopa,
000B’SI3KOBO  BUKOPUCTOBYIOTHCSl 3aN00IdCHI 3ameopu, TpU3HAYEH] IS
3arnobiranHs BuOyxy. Komu mBHAKICTH BHUTIKAHHS CyMillll CTae MeEHIIa
MBHUIKOCTI 11 3ropsHHs, (QPOHT NOIXyM’s TMOYMHAE pyXaTHCA IO
alleTWICHOBUX KaHajax i1 mulaHrax y OiK aleTHIeHOBOTO reHepaTopa, 1o
MOXE TpH3BeCTH 10 BUOyXxy. BonsgHi 3arBopu, SK mpaBHIIO,
BCTaHOBIIIOIOTHCS OE3MOCEPEIHBO Ha KOXKYCi reHeparopa (puc. 3.7).

KucHeBwii 1 aneTuneHoBuil Oanonu - 1€ UWITHAPH 31 chepruuHIMH
JTHOM 1 TOPJIOBUHOIO Y BEpXHii yacTuHi. 3HU3Y y OajnoHa mependadeHuit
“OammMak”, AKHH JO3BOJSIE  BCTAHOBIIOBATH HMOTO  BEPTHKAIBHO.
CrannmaptHa emuicTh Oanona 40 1. Kucens 30epiraetbesi B 0ajioHi y
cmucnenomy cmani iy Tuckom 15 Mlla, arietusieH - po3uunenum
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B arleToHi mix TuckoM He Oubie 1,6 MIla, ockinbku mpu OUIBIIOMY THCKY

Pucynok 3.7 — AuerunenoBuii reneparop tumy BB 3 Bogsaum
3aTBOPOM MPABOPYY

BiH PO3KIAgacThCsl 3 BUOYXOM. AICTHIICHOBI O0ajlOHM 3alOBHIOIOTH
MOPUCTOI0 Macow (JepeBHE BYriuisd, mnem3a, iH(GY30pHA 3eMJisl), IO
YTBOPIOE  MIKpPONOPOXKHWUHM, SIKi  3a0e3NmeuyloTh  BHOyxoOe3meuHe
30epiraHHs aleTHJIeHy.

T'az06i pedyxmopu - 11ie UM JJ1s1 3HKEHHS THUCKY a3y, IpH
SKOMY BiH nepeOyBae y OasioHi (4M MaricTpaii), 10 BETUYHHU pOOOIOro
TUCKY Ta JUI aBTOMaTUYHOTO MiITPUMYBAHHS IHOTO PiBHS THCKY CTaJlUM
i 9ac 3BaproBaHHSI.

3saprosanvruii narbHuK € pOOOUYNM IHCTPYMEHTOM 3BapIOBAJILHUKA 1
CIyXHTb JJISl CTBOPEHHS alleTUIICHO-KUCHEBOI CYMIllli, 3TOPSIHHA SKOI Jae
3BaploBaJibHe ToayM’s. Ha cboromHi BHKOPHCTOBYIOTH BHKITIOYHO
MaNbHUKN iHKeKTopHOoro tumy (puc. 3.8). Jlo imkekTopa manbpHUKa 4
MiIBOANTBCS KuceHb mig tuckoM 0,3...0,4 MIla. Burikaroun 3 BEIHKOIO
HIBHJIKICTIO Yepe3 1HXKEKTOp /10 KAMEPH 3MIIlyBaHHS 3, KHCEHb YTBOPIOE B
Hill 3Ha4YHE PO3PIIKEHHsS. 3a PaxyHOK LBOT0 10 KamepH 3MilllyBaHHS
MiZICMOKTY€ETBCSI ALETUIICH, KM MOXKE IMOJaBaTHCA A0 TNaJllbHUKA Iij
MajauM tuckoM (6mu3bko 0,001 MITa).
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1 - MyHIIITYK; 2 - HAKOHEYHHK; 3 — KaMepa 3MilllyBaHHs; 4 -
THXKEKTOp; 5 — peryroBalibHi BEHTHIII; 6 — MPUEAHYBaJbHI IITYLEPH
Pucynok 3.8 — Cxema iHX)EKTOPHOTO 3BapIOBAIbHOIO MaJIbHUKA
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Texnonoziunuii pejxcum 2a306020 36aApPIOGAHHA 3yMOBIIOETHCS
BHOOPOM CrIOCO0Y 3BaprOBaHHS, MAPKOIO 1 JIaMETPOM MPHUCAIKYBATLHOIO
JPOTY Ta MOTY>KHICTIO 3BapIOBAIEHOTO MOTyM s1.

B npakTuiii 3acToCOBYIOTH ABa CIIOCOOH 3BapIOBAaHHS — MPABHUH 1
niguii. [Ipu sieomy cnoco6i 3eaproeanns (puc. 3.9, a) najabHUK BEIyTh
cripaBa Haniéo [loaym’st cipsiMOBaHe Ha IIle He 3BapeHi Kpaiiku meTaiy,

a — JIiBUii croci6 3BaproBaHHS; O — MPaBUi cIIOCiO 3BapIOBAHHS
Pucynok 3.9. — TexHonOri4Hi cCriocoOu 3BaprOBaHHS

migirpigaroyn X, a TPHUCADKYBaJbHHUN JPIT IMEPEMINIYIOTh IONEPEay
nonym’s. [lpu mpoMy 3HIDKYeTbcS HeOe3leka IMepernairy MeTaly, Kparie
BUJHO Micle 3BapioBaHHS. ToMmy JiBHUH CMOCi0 BHUKOPHCTOBYETBHCS JUIS
3BapIOBaHHS TOHKOrO MeTany (10 4...5 Mm).

[Ipu npasomy cnoco6i 3BaproBanus (puc. 3.9, 6) HATLHUK BEAYTh
31iBa Hanpaego. [Ipu 1boMy MOJIyM’sl CIIPSMOBaHE Ha HIOHHO yTBOPEHUH
OB, IO 3a0e3medye Kpalluii 3axucT 3BaploBajbHOI BaHHM, OUIBIITY
rmubuHy mnporuiaBieHHs, Bumyy Ha 20...25% mnpoxykTtuBHICTE. Tomy
MpaBHii CIIOCiO JOIUILHO 3aCTOCOBYBATH NP 3BapPIOBAHHI METATy TTOHAT 5
MM 3aBTOBIIIKH 1 METAJIIB 3 BEJIMKOIO TEILIONPOBIIHICTIO.

3.3.3 MarepiaJjm, iHCTpyMeHT, 00,12 JTHAHHSA

1. AueTuneHoBUi reHepaTop

2. BonsHuii 3aTBOp

3. KucneBuii 6anoH 3 peayKTopomM

4. 3paproBasbHMi NaNbHUK TUILY ['C 3 KOMIUIEKTOM 3MiHHHX
HAKOHEYHUKIB

5. Kap06in xanbiiito

6. [pucamkyBanpHii ApiT

7. 3pa3ku cTajieBi TOBIIMHOMW 1...5 MM
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3.3.4 Bka3iBkHM 3 TexHikH Oe3nekn

1. Ilepen mouaTkOoM pOOOTH YIEBHUTHCA Y NPABHIBHIA MiArOTOBII
3arMmo0DKHOr0 3aTBOpA Ta y BIJCYTHOCTI MAacTWJIa Ha TaiikaX KHCHEBOTO
OasoHa.

2. KucHeBuii 6aj10H BigKpuBaTH 0€3 yIapiB CHelialbHUM KIIIOYEM.

3. 3BaproBaHHS BECTH Yy CIICLiaJIbHOMY OJI531 HA BiJICTaHI HE OrKYe
10 M Bij aleTHJICGHOBOTO TeHepaTopa.

4. CnocrepiraTd 3a MpOILIECOM 3BapIOBAaHHS JOMYCKAETHCS JIMIIE
4epes creniajibHi OKYIIpH-CBITIO(PIIBTPH.

3.3.5 Ilopsiok BUKOHAHHS POOOTH

1. OurcTUTH 3BApPIOBAILHUE CTLJI BiJI CTOPOHHIX MPEIMETIB.

2. 3a MAHOMETPOM PENYKTOpa MEPEKOHATHUCS, IO TUCK AIETHIICHY Y
3BapIOBAILHUX pyKaBax 3HaxonuThes y mexkax 0,001...0,120 MIla.

3. BiagkpuTH BEHTHJIb KHCHEBOrO OalloHy. 3a MaHOMETPOM
peyKTOpa IMEePeKOHATUCS, M0 TUCK KHCHIO y 3BapIOBAJIbHUX pPyKaBax
3HaxoauThesa y Mexkax 0,1...0,4 Mlla.

4. 3a tabn. 3.1 BuOpaTu THI 3BapHOro 3’€aHAHHS, a 3a Tabm. 3.3
3aJIeXHO BiJl TOBIIMHH 3arOTOBOK 00paTy HEOOXiTHHI HOMEp MYHIIITYKa
NajbHUKA T4 BUBHAYUTU BUTPATH AICTUIICHY 1 KUCHIO.

Tabnuus 3.3— TexHiuHI XapaKTepUCTHKH NalbHUKIB THITY ['C

Howmep TopmuHa Butpatn rasis, n/rog.

HaKOHEY- | 3pa3KiB Anernien Tuck KUCHIO,

HUKa S, MM V.pu Kucens V; MIla

p=0,001 MIla

0 0,3...0,6 25...60 28...70 0,08...0,40
1 0,5...0,1,5 50...125 55...135 0,1...0,4
2 1,0...2,5 120...240 130...260 0,15...0,40
3 2,5...4,0 230...400 260...440 0,15...0,40
4 4...7 400...700 430...750 0,2...0,4
5 7...11 660...1100 740...1200 0,2...0,4
6 10...18 1050...1750 1150...1950 0,2...0,4
7 17...30 1700...2600 1900...3100 0,2...0,4

5. 3anmanuTu 3BaproBajIbHE TOIYM s, JOTPUMYIOUHCH TPABIII

TexHiku Oe3nexu. BcraHOBUTH HEOOX1THUI THIT TOTYM 4.
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6. 3BapuTH 3arOTOBKH; OIIIHUTH SKICTh 3BapPIOBAHHSI.
7. 3aracuT moayMm’s. 3aKpUTH BEHTHIII alleTHJIEHOBOr'O I KHCHEBOTO
OasnoniB. [Ipubparu podoue micrie.

3.3.6 3micT 3BiTYy.

1. Matu XapakTepUCTHUKY Ta30BOTO 3BapIOBAaHHS; BKa3zaTH 001acTh
MOro 3aCTOCYBaHHSI.

2. HaBectn obnamHaHHA 1 1 MaTepiaid, siki BAKOPHCTOBYBJIUCS TIPU
ra3oBOMY 3BaprOBaHHI

3. Hamectu ecki3 3BapeHOl KOHCTPYKIIil, BKa3aTH THUI 3BapHOrO
3’€IHAHHA 1 XapaKTEPUCTUKN PEKUMY 3BapIOBaHHSI.

4. HaBecTr OCHOBHI BUMOTH TEXHIKH O€3MEKH MTPH Ta30BOMY

3BapIOBaHHI.
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4 3AHSITTA Y HABYAJIBHI MAUCTEPHI OBPOBJIEHHSA
3AT'OTOBOK PI3AHHSAM

IIpakTnune 3ansaTTsa Ne 4.1

POBOTA HA TOKAPHO-I'BUHTOPI3ZHUX
BEPCTATAX

4.1.1 MeTa podotn

BuBYeHHST KOHCTPYKIIiI TOKapHO-TBUHTOPI3HOTO BepcTaTa; BUBUUTH
MOPSIIOK  TIPU3HAYEHHS! TOJOBHHUX MapaMerpiB PEeXUMY pi3aHHA TIpU
BUKOHaHHI TOKApHUX POOIT; OCBOITH OCHOBHI BUM TOKaPHUX POOIT.

4.1.2 3araJubHi BitomocTi

Cepen  BepcTaTiB  TOKapHOi  TpyNM  HAWUMNOIMIMPEHIIIUM €
VHIBepcaJbHHH TOKApHO-TBUHTOpiI3HMH BepcraTr (puc. 4.1). Ha HbOMY
MOXXHa BUKOHYBATH BCi BHJIM TOKapHUX OMepamii

16 18/

1 — KHONKOBUI MyJBT KEPYBaHHS; 2 — KHOIIKA PEBEPCHOI'0 BUMUKAHHS; 3 —
KopoOKa mojiay; 4 — riTapHUil MexaHi3M; 5 — nepeHs 0abaka; 6 — KIMHOMACOBA
nepenaya; 7 — TPUKYJIA4KOBHH MaTpoH; 8 — cymopTt; 9 — 3aaHs 0abaka; 10 —
X0J10BH# rBUHT; 11 — xomoBuii Bait; 12 — koputo; 13 — ctanuna; 14 — npaBa TymOa;
15 —3ybuacra peiika; 16 — paptyx cymopta; 17 — enexkrponsurys; 18 — yiBa Tym0a

Pucynok 4.1 — BynoBa TokapHO-TBUHTOPI3HOTO BepcTaTa
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OCHOBHMMH BY3JIaMU TOKapHO-TBUHTOPI3HOI'0 BEPCTATa €: CTAHMHA,
nepeaHs 0aOka, KOpoOKa MIBUAKOCTEH, IIMUHICTh, 33aHs 0adka, Cymopr,
pisuerpuMay, KopoOka ToAay, KJIMHONAcoBa Tepenada, TiTapHHUH
MexaHi3M. Ha BigMmiHy Biag IiHIIMX TOKapHHX BepCTaTiB TOKapHO-
TBUHTOPI3HUH BEpCTaT Ma€ JOAATKOBHHM KOHCTPYKTUBHHM €IeMEHT —
x0006uini 2éunm (1m03. 10, puc. 4.1), skuil 703BOJIAE HaApi3aTH Pi3EBUMHU
pi3lsAMU Pi3i, SKi BIIPI3HAIOTHCSA podiieM ad0 po3MipaMu BiJi METPHUHUX.

Y TpukyinaykoBoMy mnatpoHi (mo3. 7, puc. 4.1) 3aKpilUTFOEThCS
3aroTOBKa, SKa y IPOIECi pi3aHHsA 00epTAEThCs, 3MIMCHIOIOYH 00epTOBHI
eonoenuil pyx. Y pisnerpumadi cymopta (mmo3. 8, puc. 4.1) BCTaHOBIIIOIOTE
TOJIOBHUH THCTPYMEHT TOKapHOro 0OpoOsieHHs — pizenb. [1ig yac pizaHHS
BiH 31MCHIOE IOCTYHANBHUH pyx nodaui.

3a mpu3HaYEHHSIM TOKapHi pi3i (puc. 4.2) NOAISIOTHCS Ha:

EE= b o

- ¢ A

3

a A
a, 0 — MPOXIiHUIL; B, T — MAPI3HUI; 1 — BIAPI3HUIM; € — (pacOHHMIA; K
— pI3LIEBHIA; 3 — PO3TOYYBAILHUI
Pucynok 4.2 — TokapHi pi3ui

npoXioni — AJist 0OPOOIISIHHSI 30BHIIITHBOT TOBEPXHS, NIOPI3HI — JIJIs
00pOOIISIHHS TTOBEPXHI, TIEPIIEHIUKYIISIPHOIL 10 0Ci 00epTaHHS 3aTOTOBKH,
6i0pi3Hi — ISl BATOTOBJIEHHST KAHABOK a00 Bifpi3aHHs JeTajl Bij
3ar0TOBKH, (hACOHHI — BUTOTOBJISIFOTH MTOBEPXHIO 3T1THO 3 podijieM
pi3ajabHOI KPOMKH, pizesi — JJisi OTPUMaHHS Pi31eBOI MOBEPXHI 3aJaHOTr0
npodisis, Kpoka i giaMmerpa, po3mouysaibHi — il OOpOOISTHHS BHYTPIIIHIX
MTOBEPXOHb.

Pexycum pizauns TIpU  TOKApHOMY OOpOOJICHHI BH3HAYAETHCS
rnapaMeTpaMHu: MBUAKICTh pi3aHHs, BUKICTH [10/1a4i Ta TIMOWHA Pi3aHHSL.

Hlleuokicms pizannuaV, M/XB., BU3SHAYAETHCS SK JIHIMHA IIBUIKICTh
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o0epTaHHs TMEBHOI HAWBIIAJCHINIOI Bi OCI TOYKM 3arOTOBKH,
po3TamoBaHoi Ha 00poOOBaHiil moBepxHi. [Jis BCiX TOKapHHUX omnepaiin

V=nDn/1000,
ne D — niamerp o0po0III0BaHOT MOBEPXHI 3aTOTOBKH, MM; N —
4acToTa 00epTaHHS 3ar0TOBKH, 00/XB.

Hleuokicme nodaui S — 1€ NUIAX, SKUH MPOXOAMTH pi3alibHA
KpOMKa IHCTPYMEHTa BiJIHOCHO 3arOTOBKM Yy HAIPsMKY pyXy Iojadi 3a
OJIMHUITIO Yacy (MM/XB.) a00 3a OJMHHMIIIO TOJIOBHOTO PYXY (MM/00).

Tnubuna pizanns t, MM, CTaHOBUTH BiJICTAaHb M 0OPOOJIIOBAHOIO 1
00p00JIEHOI0 TTOBEPXHSIMH 3arOTOBKH, BHUMIpsiHA MO TEPIEHAMKYISPY 110
oCTaHHBOI. [Ipy OCHOBHHX BHJIaX TOKAPHUX OIepaliii IMTUOWHA pi3aHHS

t=0,5(D-d),
ne d — miametp 0OpoOIIeHOT TOBEPXHI, MM.

Ha TokapHO-rBUHTOpI3HHMX BepCTaTax MOKHA BHUKOHYBATH IyXKe
pI3HOMaHITHI POOOTH, TMOB’sI3aHi 3 OOPOOJICHHSIM TIOBEPXOHb, SKi MarOTh
Bick cumerpii (puc. 4.3).

a — TOUiHHsI 30BHIIIHBOT TIOBEPXHI; O — migpizaHHs TOPIIS;
B — MIPOpi3aHHs KaAHABKH 1 Bi[pi3aHHs JIETaNi; T - CBEPIJIIHHS;
1l — pO3TOYYBaHHS OTBOPY; € — Hapi3aHHS pi3i pidLieMm;
€ — 00poOeHHs (PacOHHOI TOBEPXHI; XK, 3 — 00OPOOICHHS KOHIYHUX
MOBEPXOHb
Pucynok 4.3 — CxeMu OCHOBHHUX OIepalliil TOKapHOTo 00pOOIeHHS
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Kpim ocHOBHEX omeparliii 00pOOISTHHS 30BHIIIHIX 1 BHYTPIIIHIX
UWITIHAPUYHUX 1 pacOHHMX TTOBEPXOHb Ha TOKAPHO-TBUHTOPI3HOMY
BEPCTaTi MOXKHA CBEPJJIUTH OCHOB1 OTBOPH, MPH IIBOMY CBEPIUIO
3aKpIILTIETHCS Y 3a1Hi 0a011i (puc. 4.3, r); MOXKHA 00pOOJISTH KOHIYHI
MOBEPXHIi, BUKOPUCTOBYIOUH Pi3lli 3 IEBHUM KyTOM Pi3aJIbHOI KPOMKH 200
3a paXyHOK ITOBOPOTY KapeTKH pi3lieTpuMaya Ha 3aJaHuii KyT (puc. 4.3, x,

3).

4.1.3 MarepiaJju, iHCTPYMeHT, 00J1a/THAHHS
. TokapHO-TBUHTOPI3HMI BepcTaT

. ITaTpoH TpUKyIauYKOBHIA

. Pi31i TokapHhi

. CBepyia IeHTpYBaJIbHI

. CBepjia cripaibHi

. llenTpu omopHi

. JIroner

NN DW=

4.1.4 Bka3iBkH 3 TexHikH Oe3neKn

1. Tlepen mnouyaTkoM OOpOOJICHHS BIICBHUTHUCS, IO CICMCHTH
BepcTara, sKi 00epTaroThCsl Migyac OOpOONEHHS, 3aKpPHUTI 3aXUCHOIO
OTOpOXKEI0, a KJIH0Y 3aTUCKAHHS BUMHATUH 3 IaTPOHA IIITAHJIEINS.

2. TlepeMukaTH BaXkenmi NPH HANAro[)KyBaHHI PEeKHUMY pi3aHHS
JOMYCKAETHCS JINIIE MIiCHs 3yITHHEHHS! IITTAHIEIS.

3. PoOutm BHMIpIOBaHHSI PO3MIpIB JAeTalli AOMYCKAIOThCS JIHIIE
TICIIst 3yMUHEHHS ITHH/IE.

4. YcyBaT CTPYKKY CHELiaTbHUM TaKOM TO3BOJISIETHCS JIUIIE TTiCis
3yIIHHEHHS BepcTara.

4.1.5 Ilopsiok BUKOHAHHS POOOTH

1. BuBuutu OymoBy 1 poOOTYy TOKapHO-TBHHTOPI3HOTO BEpCTarta,
MpPHU3HAYCHHS OTO0 OKPEMHX BY3JIIB.

2. OcBoiTH TeXHIKY 3aKpillJIeHHS 3arOTOBOK y MAaTPOHI Ta pi3albHUX
THCTPYMEHTIB Y pi3LieTpuMadi.

3. HaBunTHCS BCTaHOBIIOBATH 3aJlaHUW PEKHUM pPi3aHHS, BMUKATH 1
BUMUKaTH BEpCTaT.

4. OpepxaBIIM KpPECJIICHHS JeTali, CIUIAHYBaTH TEXHOJIOTIIO
00pOoOJIEHHS 1 peXXUM Pi3aHHs; HAJAIITYBATH BEPCTAT.
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5. BUTOTOBUTH JieTallb 3a KPECJICHHSM, OI[IHUTH 11 BIiJIIOBITHICTH
BHMOTaM KPECJICHHSI.

4.1.6 3micT 3BiTY

1. Onucatu OyoBY (OCHOBHI BY3J11) TOKAPHO-TBUHTOPI3HOTO
BepcTara.

2. HaBecTr KpeciieHHsI BUTOTOBJIEHOI AeTall 1 TEXHOIOTI0 il
00pobiieHHs. J{J1s1 KOXKHOTO TIepeXoy BKa3aTH: pi3ajibHi Ta BUMIPIOBAIbHI
THCTPYMEHTH, 10 BUKOPHCTOBYBAJIHCA.

3. JI7sl KOX)KHOTO Tepexoly 3alicaTH TOJI0BHI MapaMeTpl peKUMY
pi3aHHsI, iX PO3PaxyHOK.

IIpakTnune 3ansaTTa Ne 4.2

POBOTA HA ®PE3EPHUX BEPCTATAX

4.2.1 Meta podoTn

BuBUeHHS  KOHCTPYKIIIFO  TOJIOBHUX  (PPE3EpPHUX  BEPCTaTIB,
O3HallOMUTHUCS 3 BUJaMU (pe3, OCBOITH BUKOHAHHS OCHOBHHMX BHJIIB
(dpe3epHUX pooiT.

4.2.2 3arayibHi BitoMocTi

Y BUPOOHHUIITBI HAYACTIIIE BUKOPUCTOBYIOTHCS TOJIOBHI BHJIU
(pe3epHUX BEpCTATIB: TOPU3OHTAIBHO- 1 BEpTUKaIbHO-(Ppe3epHi (puc.
4.4).

a — TOpU30HTAIBHO-(Dpe3epHuii; O — BepTUKaIbHO-(Ppe3epHuii
Pucynok 4.4 — Buan gpesepHux BepcTaTiB
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OOujBa BHJM MarOTh TOJIOHI OCHOBHI BY3JIM: CTaHWHA;, B Hiii
PO3TAIIOBYETHCSI €IEKTPOABHUTYH 3 KIMHOMACOBOIO Tepeaavyero i KopoOka
MIBUAKOCTEH. [0 CTAaHMHM BHHM3Y KPIUTHCA KOHCOJb, B SAKIH 3HAXOHSATHCS
MeXaHi3M 1 KopoOka 1nojad. Ha koHCoJI1 3BepXy PO3TAIlIOBYETbCS CTL IS
BCTaHOBJICHHS] MallMHHUX Jemar abo Oe3mocepeqHbo 00poOIoBaHOT
3arOTOBKH.

BigminHicTh  monsirae y  po3ramryBaHHI  mmiHgeniB.  Ha
TOPU30HTAIBHO-()PE3EPHOMY BEPCTATI BiH PO3TAlIOBAHUI TOPU30HTAIBHO.
Mix HHM 1 ceproro (MiJBICKOI0) BCTaHOBIIOETHCA ONpaBKa, Ha SKii
3akpirmsieTbess  (pe3a  (HaGip ¢dpe3). Ha BeprukanbHO-pe3epHOMY
BepCTaTi MIMIHAESTb 1 BiMOBIAHO OMpaBKa MICTATbCA y (pe3epyBasibHii
TOJIOBII, SIKA MOYKE TIOBEPTATHCA Ha TIEBHUH KyT HaBKOJO FOPU30HTAIBHOT
oci. 3aBIsKkM [bOMY (pe3a Ha KIHIIl ONpPaBKH MOXE OOpOOJATH SK
TOPU30HTAJIBHI, TaK 1 TOXKJIi TTOBEPXHI.

["onoBHHUI iHCTPYMEHT (pe3epHHX BepcTaTiB — (pesa (puc. 4.5) —

r - ¢
a — NWIHAPHYHA; O — TOpIEBa; B — AMCKOBA: T — KIHIIEBA; JT —
KOHIYHA; € — [IIOHKOBA; € — (haCOHHA
Pucynok 4.5 — Bumu dpes

0araTosje30BHil  pi3aJIbHUH  IHCTPYMEHT. 3a KOHCTpYKIli€ero (pe3u
MOJUISIIOTHCSI HA CYIUIBHI 31 IIBUAKOPI3ajibHOI cTaji Ta Ha 30ipHI 3i
BCTaBHUMHU HOXKaMU (3y0amu) 3 TBEpPIUX CIIABIB.
3a mpu3HAYEHHSIM Ta BHJOM pOOiT, 1110 BUKOHYIOTBCS, pe3u

MONUISIOTHCST HA MHWJIHAPUYHI JJI OOpPOOJICHHS IUIOCKHX TIOBEPXOHb,
TOpIEBI JjIi OOpOOJICHHS JIBOX IIOBEPXOHb OJIHOYACHO (3arjuOJICHB);
JIMCKOB1 — MpHU3HAYEHI HAWYacTilne IS pi3aHHS METaly; KiHIEBI — s
00pOOJIEHHS PI3HOr0 POAY KaHABOK; KYTOBI — JUisi OOPOOJICHHS MOXHUIIMX
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MOBEPXOHB;, INMOHKOBI — /S BHUTOTOBJIEHHS INIMOHKOBUX KAaHABOK;
(hacoHHI — JUI BUTOTOBIICHHS BIATOBIAHUX (PaCOHHHUX MTOBEPXOHb.
Pexycum pidannn npu  (Ppe3epyBaHHI TaKOK BH3HAYAETHCS
rnapaMeTpaMHu: MBUAKICTh Pi3aHHs, BUKICTH [10/1a4i Ta TIMOMHA Pi3aHHSL.
LIsuoxicms pizanns V, M/XB., BU3HAYAETHCA 32 (popMyInoro:

V=nDn/1000,
ne D — niamerp ¢pe3u, MM; n — yactoTa ooepranus (pe3u, 00/XB.

Hlleuokocmeii noodaui S,,, MM/XB., - TIEpEMIIlICHHS OOpPOOIFOBAHOT
3arOTOBKU 3a OJHY XBHJIMHY - BH3HA4a€ MPOAYKTHBHICTH OOpOOIEHHS i
BCTaHOBJIOETHCS 32 JOCBiOM ab0 JOBITHUKAMHU.

TInubuna pizanus t, MM, BU3HAYA€EThCS TAKOXK 3a JOBIIHUKAMU 1
BCTaHOBIIOETHCA OE3MIOCEPEIHBO Mepe]] MOYaTKOM Qpe3epyBaHHS

®dpe3epyBaHHS — BHCOKONPOJIYKTHBHHI CIOCIO  00OpOOIeHHS
pi3aHHsIM, 3a JIOIOMOrOK SIKOrO OOpOOJIIOIOTH IJIOCKI  MOBEPXHi
(ropH30HTaJbHI, BEpTHKAIbHI, a00 MOXWI); PI3HOTO POAY Ma3M, y TOMY
yrciai T-momiOHi, TUNY «JIACTIBYMH XBICT»; YCTYIH, KaHaBKH, a TaKOX
(acoHHi Ta iHII MOBEPXHI.

4.2.3 MarepiaJju, iHCTpyMeHT, 00,12 JHAHHS

1. Bepcrat BepTHKaNbHO-Ppe3epHuil (rOpu30HTATBHO-(PPE3epHUil)
2. JlemaTta MalIMHHI

3. ®pesu pi3HHUX TUTTIB

4. 3pa3ku crajesi

5. IlITanreHuUpKyIb

4.2.4 Bka3iBKHM 3 TexHiKH Oe31eKHn

1. Tlepen mnoyaTkoM OOpOOJICHHS BIICBHUTHUCS, IO CICMCHTH
BepcTara, fKi 00epTaloThcs MiJ 4vac OOpOOJEHHs, 3aKpUTI 3aXHUCHOIO
OT'OPO’KEI0, a 3ar0TOBKA MIIHO 3aKpilieHa Y MAIIMHHUX JienaTax.

2. TlepemukaTu BakeNli MpH HANAIITOBYBaHHI PEXKUMY pi3aHHS
JONYCKAETHCS JINIIE MiCHs 3yMTHHEHHS 00epTaHHsI IITUHENSI.

3. PoOuTH BHUMIpIOBaHHS JOMYCKA€TbCA JIMIIE MICIS 3YyMHHEHHS
BepcTara.

4. YcyBaTH CTPYXKY JO3BOJISIETBCS JIMINE TINCASA 3yIHMHEHHS
BepCTaTa METAIEBUMH LIITKAMHU.
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4.2.5 Ilops1ok BUKOHAHHS POOOTH

1. BuBumtm OymoBy 1 po0OOTYy TOpH30HTaIbHO-(PE3EPHOro
(BepTHKaIBHO-(PPE3EPHOr0) BEpcTaTa, MPU3HAUYCHHS MOr0 OKPEMUX BY3JIB.

2. BuBuntm BUAM 1 KOHCTpyKUit0O ¢pe3 1 0cobaMBOCTI IX
BHKOPHCTaHHSI.

3. HaBumuTHCs 3akpimisTi pe3n Ha orpaBili (y IINMKUHJEI) BepcTaTa
Ta BCTAHOBJIIOBATH 3arOTOBKY y MAaIlIMHHUX JieHaTax.

4. OpepxaBIIM KpPECJIICHHS JeTali, CIUIAHYBaTH TEXHOJIOTIIO
00pOOJICHHS 1 P&KUM pi3aHHS; HAJIAIITYBaTH BEPCTAaT.

5. BUTOTOBUTH JieTallb 3a KPECJICHHSM, OI[IHUTH 11 BiJIIOBITHICTH
BHMOTaM KPECJICHHSI.

4.2.6 3micT 3BiTY

1. Onucatu OynoBy (OCHOBHI By3iH) 1 POOOTY TOPHU30OHTAILHO-
(dpe3epHOro (BepTUKaILHO-(PE3EPHOr0) BepcTaTa.

2. IlepepaxyBatu OCHOBHI BuM ()pe3; HABECTH €CKi3 (pe3u, sKa
BHKOPHCTOBYBAJIACS MPU OOPOOJICHH] 3arOTOBKH.

3. HaBectu KpeciaeHHS BHIOTOBJIEHOI Jeraji 1 TEXHOJOrio ii
00poGaeHHs. 11 KOXKHOrO TIepexo/ly BKa3aTh: pi3alibHi Ta BUMIPIOBaJIbHI
THCTPYMEHTH, 110 BUKOPHCTOBYBAJIHCA.

4. JIns KOKHOTO TIEpexojy 3amucaTd TOJOBHI MapaMerpu PEeKUMY
pi3aHHs, HABECTH X PO3PAXyHOK.

IIpakTnune 3ansarTa Ne 4.3

POBOTA HA CBEPJVIMJIBHUX BEPCTATAX

4.3.1 MeTa podoTun

BuBYyeHHS KOHCTPYKI[ii 1 pPOOOTH BePTHKAIbHO-CBEPIIHIIBHOIO
(pamiaapbHO-CBEPAJIMIBLHOIO) BepCTaTa; O3HAHOMUTHCS 3 KOHCTPYKIIEIO
CBEPAIMIIHUX 1HCTPYMEHTIB; OCBOITM BHKOHAHHA OKPEMHX BHJIB
CBEPAITHIILHUX POOIT.

4.3.2 3araybHi BitomocTi

Céeponinnsa - — TIOMIMPEHUN METOJ| BUTOTOBJICHHS HWJIIHIPUYHUX
OTBOpIB 3 PI3HUMH TOYHICTIO PO3MIpIB Ta IIOPCTKICTIO MOBepXHi. BiH
BHUKOHYETHCS HallYacTille Ha BEPTHKAIBHO- a00 padiaibHO-CBEPATMIBHIX
BepcTarax. [[OOBHUMU CHIIIBHUMH PHCAMH iX € HasBHICTh CTAHUHH,
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CTOJIa, KOJIOHH 1 CBEPUTMIIbHOI TONOBKH. B ocTaHHIN 3HAXOAATHCS TOJOBHI
MeXaHi3MH BepcTaTiB: MEXaHi3M OOepTaHHs MIMHHJICIS Ta IHCTPYMEHTY Y
HbOMY (TOJIOBHUH pyX) 1 MEXaHi3M OJTHOYACHOI'O IEPEMIIICHHS TIITHHIEIS
Ta IHCTPYMEHTa B3/I0BXK OCi (pyX moaadi).

[Ipore BOHM CHIIBHO BiAPI3HSIOTHCS 32 KOMIIOHOBKOIO 1 CIIOCOOOM
BHKOpHCTaHHs (puc. 4.6).

a 0
a — BePTUKAJIbHO-CBEP UINIIBHUI; O — pajiiaibHO-CBEPIIIUIIBHUAN
Pucynok 4.6 — Buiu cBepUIMIIBHUAX BEPCTATIB

VY BepTHKaIbHO-CBEPAIMILHOMY Bepcrati (puc. 4.6, a) KoioHa
MPSIMOKYTHA, CBEP/UINJIbHA TOJIOBKA KPIMUThCs Ha Hill Hepyxomo. [1[o0 Ha
HbOMY TIPOCBED/UIMTH JICKUIbKA OTBOPIB B OJHIM JeTalli, HEOOXITHO
mepecyBaTH Ha CTONMI 3aroToBKYy. TOMy Ili BEepCTaTH BHKOPHUCTOBYIOTHCS
MEePEBAKHO I 00POOJICHHS HEBEIIMKUX 3arOTOBOK.

VY pagianbHO-CBepAIMILHOMY BepcTaTi (puc. 4.6, 0) KoioHa
UMIIHAPWYHA, HA HIH PO3TAllOBAaHWNA MACHBHHH pyKkae, SIKAH MOXKe
obepratucsi HaBkoMO KomoHu Ha 360°. B3moBx pykaBa mo pamiycy
(pamiajibHO) MOXKE MEPEMIIATUCS CBEP/UIMIIbHA TOJIOBKA. 3aBJISIKU 1bOMY
MIMTAHAETE 1 3 HUM CBEPUIHILHUN IHCTPYMEHT MOXKHA MIIBECTH A0 OyIb-
SIKOT TOYKHM 3ar0TOBKH, PO3TAIlIOBaHOT Ha cTOJIi BepcTata. Lleit Bepcrar
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BHUKOPHUCTOBYIOTBCS ITEPEBAKHO JUIsI 0OPOOJICHHSI BEUKHX 3ar0TOBOK.

Jyis  oOpoOJieHHsT OTBOpIB  3aCTOCOBYIOTH CBEpJJia, 3CHKEPH,
PO3BEPTKH, 3€HKIBKH, LIEKOBH Ta MIiTUMKM. IX BUIOTOBISIOTH 3i CTajeif:
Byrmenesux (Y10, VY10A, VY12), neropanmx (X, 9XC, XI2M) i
mBukopizaneHux (P18, P9, P6MS). KoHcTpykuis HaBiTh OZHOTHITHHX
IHCTPYMEHTIB MO)Ke OyTH PI3HOMaHITHOIO 3aJIeXHO BiJ MpH3HAYECHHS 1
po3mipiB 00poOrOBaHOl oBepxHi. Hampukiia, 3ai1exHo Bij| IpU3HAUCHHS
BHKOPHCTOBYIOTh Pi3Hi 32 KOHCTPYKIIi€0 cBepyia (puc. 4.7).

029

L
4 B
a — cripaibHe; 0 — IEHTPYBAJIbHE; B — KUIBLIEBE (ISl CBEP ITIHHS
[IMOOKHUX OTBOPIB)
Pucynok 4.7 — Buqu cepnen

Jlesiki CBEpUTHIIbHI THCTPYMEHTH BHUKOPHCTOBYIOTHCS ITOCIIJIOBHO
JUIST OTPUMAHHS OTBOPIB OJHOI'O PO3MIpy, ajie Oinbmioi Tounocti. Tak,
HaIPHUKJIAJ], BAKOPUCTOBYIOTh CBEPJUIO, 3€HKEp 1 po3BepTKY (puc. 4.8).

Cripanbsue cBepaio (puc. 4.8, a) Ma€e TOJIOBHI pi3ajgbHi KPOMKH Ha
nepenHiid KOHIYHIA TOBEpXHi, TOMy BOHO MOXE SIK BUTOTOBHTH OTBIp y
CYIUJIbHOMY METaJli, TaK 1 PO3CBEP/UIUTH ICHYIOUHI OTBIp.

3enkep (puc. 4.8, 6) Mae TOJI0BHI pi3ajbHI KPOMKHA Ha HEBEIHUYKIH
MOBEPXHI 3pi3aHOr0 KOHYCY. TOMY BiH MOKe MPAIFOBATH JIUIIIC 10
FOTOBOMY OTBOPY. 3HIMAIOUM HEBEIMKUH IIap METaly, BiH JICIIO MiJ[BUIILYE
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TOYHICTb IPOCBEPIEHOTO OTBOPY.

a — cripajbHe CBepI0; O — 3eHKep; B — PO3BEPTKA
Pucynok 4.8 — IlocnioBHe BUKOPHCTaHHSI CBEPITHIILHIX
THCTPYMEHTIB

VYV posseptku (puc. 4.8, B) TOJI0BHI pi3ajbHI KPOMKH BHIOBKEHI,
pO3TAIIOBaHI MPAKTHYHO MapajieiabHo ii oci. BoHM 3HIMAIOTh Ay»K€ TOHKUH
miap Meraiy 1O BCi JIOBXKHHI OTBOPY 1 3a0e3medyroTh HOMY HaWBHIILY
TOYHICTb.

Pexcum pizanns ipu 00poOJICHH] Ha CBEPUIMIIBHUX BEPCTATaX
BH3HAYAETHCS MIBUJIKICTIO Pi3aHHs, IBUKICTIO MMOa4i Ta NTMOUHOIO
pizanHs. [lapamerpu pexxuMy pi3aHHS 3aJISKATh Bijl (Pi3KO-MeXaHIYHIX
BJIACTUBOCTEW 00pOOIIIOBAaHOTO MaTepialy, MaTepiary iHCTpyMEHTa, HOoro
CTIHKOCTI 1 )KOPCTKOCTI.

Llsuoxicms pizanns V, M/XB., BU3HAYAETHCA 32 (PopMyInoro:

V=nDn/1000,

ne D — miamerp iHCTpyMEHTa, MM; N — 4aCTOTa O0epTaHHS

iHCTpyMeHTa, 00/XB.

LIsuoxicms nodaui NpU3HAYAETHCS 38 EMITIPUIHUMH (HOPMYIIaMHU,
a00 3HAXOAATh 32 NoBigHMKamu. [LIBUAKICTE IOMAYl npU c8epONiHHI
KOHCTPYKIIHHUX cTaslei S.,, MM/00., CBEPIUIOM 31 MIBHIKOPi3aIbHOT CTali
3HaxoauThes y mexax 0,17...0,40 MM/00.

Tnubuna pizanns t, MM, npu c6epoliHHI OTBOPY Y CYIUILHOMY
MaTepiaji JOpiBHIOE TMOJOBHHI Jiamerpa ceepmia t = 0,5D, a mpwm
PO3CBEPTIOBaHHI

t=0,5(D-d),

ne D — niamerp cBepyia, Mm; d — iaMerp OTBOPY, BUTOTOBJICHOT'O

Ha MONEePEeIHbOMY TIEPEX O, MM.
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Ha cBepuymibHEX BepcTaTax BUKOHYIOTH TaKi BUAU poOiT (puc.
4.9):

w

a - CBEpJUTIHHS; O - PO3CBEPIIFOBAHHS;B — 3CHKCPYBaHHS,
T, 1 - pO3BIpUYBaHHS; €, € - IICKYBaHHSI; XK - 3eHKYBaHHS;
3 — Hapi3aHHs pi3i; 1 — 0OpPOOIEHHS CXiTYacTUX OTBOPIB
Pucynok 4.9- Buau po0iT, SKi BUKOHYIOTBCS Ha CBEPITMIBHUX
BepcTaTrax

ceeponinns (a) 1 posceepontosanns (0) TIyXHUX 1 HACKPI3HUX OTBOPIB Y
CYLJILHOMY MaTepiajii a00 BUTOTOBJIEHUX paHillle; 3eHKepyBaHHA (B) 1
po3BipuyBaHHS (B, T) OTBOPIB 3 METOIO MiJABUINEHHS TOYHOCTI; IICKYBaHHS
(e, €) — ogHOUacHe 0OpOOIIEHHS OTBOPIB 1 HOBEPXOHB, MEPIEHTUKYISIPHIX
JI0 HUX; 3€HKyBaHHS (3K) — 0OpOOJICHHSI KOHIYHUX [TOBEPXOHb; Hapi3aHHS
pi3eil MeT4rKoM (3); 00poOIEHHS CXiM4acTHX OTBOPIB (M) TOLIO.

4.3.3 MarepiaJju, iHCTpyMeHT, 00,12 JHAHHS

1. Bepcrat BepTHKaIbHO-CBEPUTHIIBLHHN (paaiaibHO-CBEPITHIBLHHN )
2. JlemaTta MalIuHH1

3. HaGip cBepaen, 3eHKepiB, PO3BEPTOK

4. 3aroTOBKY ISl CBEP UTIHHS
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5. IllTaHreHUpKyIIb

4.3.4 BkasiBku 3 TexHiKH Oe3lIeKH

1. Tlepen mo4yaTkoM OOpOOJEHHS BHEBHUTHCA, IO TNPHBOA
LIMAHAENS BepCcTaTa 3aKpUTUH 3aXUCHOI0 OrOpOXKEI0, a 3aroTOBKa MIIIHO
3aKpiliieHa y MalllMHHMX JienaTax.

2. TlepemukaTu BakeNli MPH HANAIITOBYBaHHI PEXKUMY pi3aHHS
JOMYCKAETHCS JINIIE MiCHs 3YyITHHEHHS! IITTAHIEIS.

3. PoOuTH BHUMIpIOBaHHS JOMYCKA€TbCA JIMIIE MICHS 3yMHHEHHS
BepCTaTa.

4. YcyBaTH CTPYKKY J103BOJISIETHCS JIMIIE METAIEBUMH IIIITKAaMU 200
raKamu Ticist 3ylIHHEHHsI BepcTara.

4.3.5 Ilops1ok BUKOHAHHS POOOTH

1. BuBumtu OyaoBy 1 po0OOTY BepPTHKAILHO-CBEPIIHILHOIO
(pamianbHO-CBEpATMIILHOTO) BepcTaTa, NpPU3HAYEHHS HOTO OKpPEeMHUX
BY3JIiB.

2. BuBuMTH BUAM, KOHCTPYKIIIO 1 T'€OMETPII0 IHCTPYMEHTIB, SIKi
BHUKOPHUCTOBYIOTHCS HA CBEPUTMIILHUX BEpPCTaTax.

3. OpepxaBmM 3aBJaHHS HAaBYAJIBHOrO MaicTpa (KpecieHHs
JieTani), CIulaHyBaTH MapaMeTpy PeXXHUM Pi3aHHS; HaIAIITyBaTH BEPCTaT.

4. O0poOUTH OTBOPH.

5. OUWiHUTH TOYHICTH PO3MIPIB OTPHUMAHUX OTBOPIB Ta SKICTh iX
MTOBEPXHI.

4.3.6 3micT 3BiTY

1. HaBectu CTPYKTypHY CXEMY BEPTHKAJIbHO-CBEPJIMIIBHOTO
(paniaibHO-CBEPUIMIILHOIO) ~ BepCcTara, OIUCATH TMPU3HAYCHHS HOro
OKpEMUX BY3JIIB.

2. HaBectn ecki3 3aroTOBKHM, IMOKA3aBIIH Ha Hii BHKOHAHI IIiJ 4Yac
3aHSITTS OTBOPHU.

3. Ykasatu napaMerpu peKUMY pi3aHHS JuIis 00pOOJIEHUX OTBOPIB Ta
BUKOPHUCTaHI IPH LIbOMY Pi3aibHi i BAMIPIOBAIBbH] IHCTPYMEHTH.
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