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IEPE/IMOBA

3BapIOBaHHA € OANEM 13 OCHOBHIX TEXHOAOTIYKKX 1IpOUECiB BUIO-
TOBJEHHR Ta PEMONTY BupobiB y PisHMX ramyssx RpoMHCAOROCTI,
6ynipnmurea i rpancnopry. bea apapopanns nemoxctinee supofuunTed
agroMOGiniB, KOpabme, NTakiB, MOCTIB, KOTAIB. TypOin, peaxtopis Ta
flnusx KOHCTPYKUii. 3BaPIOBaHHA AO3BOMIIO CTBOPHTH NPHIIUANOBO
HOBI KONCTPYKUI Malu1ll, BHECTH KOPILHI 3MIlIN B KOKCTPYKUIIO i1 Tex-
sonorio supofHuuTea FlopibBsno 3 iHWKMK cnocobamy BUTOTOBICH-
s KONCTPYKUill 3apHi € nerwmimn Ta geweewnsmi. Tpr ubomy cko-
HOMiR Metany cTaioBuTe Bla 10 no 50%. 3a aonomoroio 3paploBaHis
ONEPXYIOTh HEPOI'EMITE 3'€ANANNR Maiike BCIX MeTaniB | CnTaBiB pisHOL
TOBLINHIE — BiJl COTHX YACTOK MiIMETPa AC feKinbrox MeTpis. [opan 3
TPAUTMUIFHHME  KOHCTPYKUIFIHIMH CTAIAMA 3BAPIOKOTL CHEIRanbii
CTasi 74 CnjiABH HA OCHOBI TWTaHy, UMPKOHIIO, moniGaery, HioGlo it
inumx saTepianip, a TAKGK PISHOPIAHI MaTepiain.

CyTTeno poanimpnnce yMoBi NnpoBefieHHs 3BaploBablinx pobiT.
Enexrpiritic aBapiosaHER BHKOHYHTh B YMOBAX BUCOKHX TCMNEpPATYP,
paniatiii, B ranBokomy BaryvML, Nia BOI00, B yMOBAX HeRaromocTi. 1L sia-
KUMI TeMITaMB OCBOIOKITLCS HOBI BILTH 3BapIOBAINIA. EJICKTPONNO-ITPOME-
1iepe, CRITAORE, y3iiille, yLTPAIBYKOBE, CACKTPOMANIITHE, JIA3eplie 1a
1. PoaltiHpianch MOXTHBOCT AyTOBOTO it KOHTAKTIONO 3BAPIONAHIS.

Jns miaeninenns akOCTI MpoayKuli T2 NPOgyKTHBICCTI Npaui y 3pa-
PIOBAZIBIIC BHPOONRITRO CIA LIMPOKO BIPOBAKYBATH OCTAINN OCAT-
TIEHHS HAYKH i TEXHIKN.

Poapobnent it ceplitno BunyckaloTscs HOBI KOHCTPYKUIl axkepen
KUBACHIA Ay, obnannaniisn Als sMexaHisosatiux ci1ocobip apapiopait
U5, CIARAIbHO-3BAPHI TIPHCTOCY BAlTHR.

Hocsrrennza B ranysi MexaHi3anii Ta 2aTOMATH3ALIT 3BaPIOBATEHUX
npoLeciB, BUKOPHCTHNS OCTANIEX AQCATHCHS SBAPIOBWIBHOl TEXHO-
AOMT i TeXINKI 3yMOBIIO KOPITT 3Miltl B TCXHONOMT GHIOTORNENIs
kopabin, NpeciB, IPOKATHMX CTAINB, KOTAIB, HahTOBOI ataparypy, TpyO
Tét TILLETX 3BAPHAX KOHCTPYKINIL

TTpK BIMOBCHHI CIPAULOBANIX [CTAelT MRWNH | MeXaHiamin, a 72~
KOX {ipit BUTOTOBJIEIIHI HOBHX AeTaneil 13 3HOCOCTIIKOIO nopepXiicto
LINPOKO BMKOPHCTOBYIOTECR PisHi MexanizoBaHi Ciocobit anaaseliig
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3anpopajkelits MOBIX ClIOCO6IB 3papioBantig, B T. 4. ¥ cepenosili
IAXMUCHUX radis, N (GIOCOM, eneKTPOILAAKOBOre TONIU, /I03BOJIRE
BupiLsiTy NpobaeMy NIHPOKOL) BHKOPHCTANNSR B nponmc.nosoc_'ri 3pap-
HEX BHpOGiB 13 JCTUIAMM i CKNANANBHIIMH OASTHUIISIMII I3 CHCLIATBHIX
crasieil, KOIbOPOBUX MCTANIB Ta IX CTIaBIB.

TiposuciopicTs YKpaiti BoIlycKae sHauiy |d.nm<i¢.:n. PisHNX MapoK
€/ICKTPOMIIB AR NYTOBOTO 3BAPIOBAHHA KONCTPYKUil i3 Byrneucsix,
NEroBAlHX, XaPOMILHNX, TCNNO-, KOPOSIC-, XAPOCTIKHX Ta WX €Ta-
Jsicki. BurycK2ioTbest TaKOK eNeKTPOAM ANA BUIOBIIOBANBHOro 3HO-
COCTIFIKOTO MANAABIEHHS PI3INX CTaeil, [U115 3BapIoBaNis | LarnnasicHus
wagryity it KONBOPOBUX MCTANIB.

ToIOBHOK) BITMOTOIO JIO 3BapIORANIA € BUCOKA SKICTH S'EAHalin, T05-
T0 OCATHENHS BCODXIAHMX MEXAHIUMIX HARCTHBOCTCI WBA 1 IBAPHOIO
s'ennaliA npy BiacyTHocTi B HKX nedextis, Oaepkanis ncofximmx
MEXANTYITIX BARCTHBOCTE!! | 3aB05IraHns BMHUKHCHHIO ethbeKTIR 3abe3-
TieyeThes npaBuAbIM BUOOPOM TeXIOIONT 3BaPIORARHA, 1O B CBOIO
yepry 3anexmThb BLI NIATOTOBKH feTancH 10 3papioBaHis, Ximiumoro
CKNajy Ta AKOCTi MaTepiaiiB, CnpaBHOCT obnapnatHtn, a Takoxk
kpaniikauii spapimKa.

Poaputok 3papoBanbiiord BHpoOIMUTRa, BNPOBADKENHR BpOTpe-
CHEHHX CHOCO0IB 3BAPIOBANES MUIBILLYIOT: BIMOTN UIOAC PIBHA Niro-
TOBKM 3pApHIKiB. [IABMIICANA TeopeTwyHHX 3i1aHk i NPAKTHYHNX
H2BRYOK y poGoTi, 3aCBOEIIA HOBHX MCTOMB | nphiloMiB apaplopalilis
poSiTHIKaMN TPH CyNacHOMy PisHi BHPOOHHIITE2 € OOHKM i3 OCHGBHHX
3aR/aHb OCBOEHHA il BIPOBADKENNR y BUPOGIHUTEO IOCATHEN HAYKH §
TEXHIKE B ranyai anapioBaHHs.

Ocobanso pennkiii Bk12a y POSBITOK BITYPIMAHO! 3BaPIOnansuol
tayxy | Texuikn, a Takox y pospolKy 3RaploBaibnoro obnamiaHns Ta
sMaTepiatis BHIC IRCTHTYT enexTpospapiosanis iM. €. O. lNatona

3 90-x pokis XX C7. yueHi npOBOAATH AOCAUDKENNA MU0 3BaplO-
BaKHS MHBKX GLOONNHNX TKanKH, CTBOPEHNA IRAPIOBATBHHX POOOTIB,
ACCADKYI0Tb npobieMn KoaryAsiii, po3pobasioTs BHMDIH LIOMO
CIeEAnBIX IHCTPYMEHTIR | HPHTIAMIB.

Hani wiono spaproBaHig nop's3ani 3 [OCAMICHHAMM Hayxkn Ta
paKTHKH B TaTy3sx XiMil, (ianky, enekTpoTextiki, MaTEPIaTosHaBCTBA
TOHIO.

MeTa favoro ninpyutiMka — AOROMOCTH yNHAM Y BHBYENIN Teo-
PeTuYNEX OCIOB 3RAPIORANLIOIO BRPOCHKUTE), SKi B NOENHaHH! 3
npochecilio-NpakTHYMOK MATOTOBKOK JI03BOAAIOTL IM CTaTH KBalli-
¢hikoBarHM 3BapHKaMB.

CTBOPEIHR IMAPYYIHK2 3 ENEKTPOAYFOBOTO 3BAPIOBAIHA 3BHYIH
1ic Moxe 6yTi Be3 HeaosikiB. ABTopy GynyTs PO BASYHI 32 KOHCT-
PYXTHBHI KDiTHYHI 3ayBaxeHus §i noGaxanusi OO BAOCKOHAICHNS
niapyuHITKa.

Poasnin

PO3BHTOK
3BAPIOBAJIBHOIO BUPOBHULTBA

1.1 ICTOPISA PO3BHUTKY 3BAPIOBAHHA

JpapoBalia — e Ol i3 HANOWUPENiIEX TCXHONOTINHIX IPO-
uecis A'euanns Matepianis. Bukopuctaiing spapropantsn y beix ranyssx
RapoAHOr) roClionapCTea JIO3BOAAE BUIOTOBJAATH BHC( KOTEXHOJIOTYHI
KolCTPykuil, 3abcaticyye KoPoTk kil TEPMIH Ix BHIOTOBICIS it peMONTY
npi SHauHIT eKOHOMIT yacy Ta McTany.

IcTopin enexTpnutioro 3papioBatita Gcpe cgiit iovatok B XIX ct.
V¥ 1802 p. pociiicekuii Beennii B. B. Tletpos piaxpup spuie eeKTpus-
HOI fiyTH | BKA3aB Ha MOXMBICTD 1i BUKOPHCTaHS ANS PO3NIABACHHS
mMeTanis. Anc tinskn 8 1882 p. pociiicskuii itxencp H. H. Benapaoc
BLIKPNE CI10CI6 CAEKTPONYIOBOro 3paplOBaHIiN HEIIAABKIM ByTiBIEM
€IeKTPOZIOM 1 3ANPONOUYBAB KOHCTPYKIil NPOCTHX 3BAPIOBANBHIX
BBTONMATIE.

V 1888 p. paciiicbkuit iipkencep H. I Cnav'sros sanpornonyean pi-
KOHYBT11 3BAPIOBANHS FJIaBKHM MeTANCBHM enckIpojioM. Bid nepiunm
y CBIiTi BHIOTOBHB 3BapIOBATBHNI ICllePaTop, CTEOPHB aBTOMATHYHKIA
PECYNATOP ROWXtIIs: AYFil i PO3PobUE METaNyPrifiiti OCHOBH SBAPIOBANILA,
Lupoke HpodscAOBe 3aCTOCYBAHNS | POSBHTOK 3BapiOBAINIA 1104aAMCs
B 30-7i poxyt XX cr. 3'sBnamch 0BT Biidh 30apiOBalHa; eNeKTPOLIAAKO-
Be, iy WapoM GINOCY, y ByEJIEKACAOMY Fasi, eleKTPolio-npoMelicte,
nifBOAHe.

V 1924-1935 pp. BiKopHCTOBYBatMCH enckTpomst 663 NOKpUTTH
260 3 TorKnM jonisyrounm toxpurTaM. 3 1935-1939 pp. novanm wipo-
KO BHUKOPUCTOBYBaTH 3Bapiopaliia Ha 633i enexTpois 3 TOBCTHM NO-
KPHTTSM | CTPIDKHIB i3 JIeXOBaUNX CTaicH.

V 1939 p. nin kepisimuTeoM akatenika AH VPCP €srena Ockapo-
eHua [atona (1870—-1953) Gyt aanposaiikelti 2BTOMaTHYHE Ta Harlip
ABTOMATHYHE 3RAPIOBAHHS Tia wapom (aiocy. 3 1948 p. nposmcaose
3aCToCyBallHg OTPNMaAB CHOCIG IyTODOrO 3papIoBaliist B {HEPTHMX
BaXHUCHUNX I'asax

Ha nouarxy 50-x pokie XX cr. nin kepismuursonm akanchika Bopuea
Corenopia [Tarona B IncrutyTi efckrpossapiopants s €. O. [Tarona
6yno poapobielie cACKTPOLLIAKOBE 3BADIOB2HNS.

¥ 1950-1952 pp. Bnpona;vxene spaplopznns craneli y cepeaosmmi
BYTJICKHCAOrO raay.




Jins Fcnuanns XiMiMHO aKTHBHUX | TYTOTUIaBEMX MeTanis HaIpu-
ik 50-x pokiB XX €T, (ppaiuy3nkumi BYCHRMY CTBOPENO CIEKTPOLNG-
npomcrene 3Bapl0ﬂ3llllﬁ.

Possisrok 3!)8plOBa.’|bH0r0 BIIpO()HHlITBa UaYHOKO Mip()lo 3ANCHKHTDE
BiJl oficArip BIYCKY CTati if npokaty. ¥ 2002 p. Mxpaiia suroTosia
33,5 man 1 crani i 25,58 man T 1ipokaty. 3aranbitiii 06'eM BUPoGHULTEA
encxTponiB nopiBHIOBaB 44 276 7, 13 IMX 3 Py THII-iNEMCHITOBMM SIOKPHT-
AN — 36 399, i3 octioBrnn — 7 311 i crieuiabuux encirponis — 566 T-
Byno surotorsiesio 790 T MOPOUKOBOrO sipoty, 278 spaprosaisHoro i
512 zinn Hannasickus, a Takox 19 334 1 dhmocip. Exaiiopt yKpaiucbkux
3papiopansiisx Marcepianie cranosns 1 780 7.

Cyuacimii c7an 3sapiopauioro sHpoSHNIITE VKpailk XapakTepy-
BYETHCA NASBIICTIO 3UAYHUX HIOTYXKIOCTel 3 BUNYCKY 3BApIMX KOHCT-
py«iLiii, 3paplopanbHux Mateplanin it obaannanus

¥ TpeTsoMY THCSHOMITT] 302PIOBAINIA — OfNIE 3 NPOBIAHIIX TEXHO~
noriunux npoyecis. /1o 2/3 CRiTOBOro CoXNBAKHA CT21eBOI0 NPOKATY
#inc Ha EnpobHRUTEO 3papmux KoncTpykujli. TlpakThulio 3papiioTs
Maiike BCi METATH Ba 3eMJI, B MOPCHKHX [Abnnax i B kocmoci. Maca
3BAPIORAHKUX KONCTPYKUili CTAHOBNTS B/l YaCTKA FpaMa j1o COTclib § TH-
€519 TOMH.

Binbie (10710BHHH BATIOBOrO HALIONANBHOTO NPOAYKTY UPOMHCIOBO
PO3BHUYTHX Kpaitl CTBOPIOETLLA 3a AOTIOMOFOK) 3BapIOBAHIIR 1 cnioput-
HEHIX TEAHOSIOTIH, /10 SKHX BLAIIOCATH HANJABJCHIS, NARHIS, pisating,
HAHCCCHHSA TIOKPHTTS. cKJIeKoBanis piskix Marepiatis. Haykoso-vex-
HiYHE NONKTTR +3BAPIORAHHSAS OXOTUTIOE TaKi CyMiXIE HATpsiM, AK 33
roTopka fi CKIAANNA, 1jarHOCTHKA Ta Nepyiilylounii KOHTposis, TEXHIKa
Beanexs it eKosoris 3pAPIOBANBLHIIX 1IPOUECB.

1.2. KNTACHOIKALIA
OCHOBHHX BHIB 3BAPIOBAHHS!

3papiopaliin — IIE 11POLEC oNePXally Hepos EMHOrO 3'€aHantin
NSXOM BCTaHOBJEHHR MDKATOMHUX 3B'SM3KiB MK 3BaPIOBAHNMMI Hac-
THI2MIN 1Y X MictieBoMy 260 3araneHOMy HarpinaHi, INACTUNHOIO fie-
dopuaniero abo Ix cNUBHOIO AIE0.

3aexXHO B By cHEpril 3BaploBalllisl. NOAINAIOTh Ha TP KJIACH:
TCPMIMUHIT, TePMOMCXAIMUING Ta MeXaH]YHRIA.

Jlo Tepmisoro KAACY HaNeXKaTh BHAH 3DAPIOBaHIISA 33 0NOMOro0
TLTABICIIR, B RKUX AUIA POSTLIABIICHITS MCTANY BHKOPHCTOBYIOTH TCIO

BY CHEpIio:
dyz06€ 36aprI0Oo6aNHA — HAIDIBaHNA 3NITICHIOETECA €NCKTPHYIION
RYTOIO;
— NAG3IMOBE 36aP A HarpigaHHA 3AiCINOETBECR CTHCHYTOIO
RYrot;
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— 2a306¢ 384PINSANNUA — HATPINAHHA IAHICHIOCTRCH NOJNYM aM
rasiB;

— eaexmp 2p — JinA Harpi BUKOPHCTO-
Byl()’l'b Tenno, AKe BUUIAETHCH Npy HPOXOH)KCHHi ENeKTPHHHOrO CTpymMy
yepes po3MLIaBACHHiT eicKTPONPOBLIHIT HLNaK;

— enexmp 1P ap — AJiS HarpiBaHus BH-
KOPHCTOBYIOTH TCINIO CJIEKTPHYIIONO TIPOMCHIA, AKE BUNIACTHCA 32
paxyHok Gombappypaius 3ol 3BapIOBallilA HANPABALHHM VIOTOKOM
eeKTpunin;

— Rasepre 36GPIOEARHA — DOSTINAWIENNSN 3/HCHUIOETHCH ENEPIIEID
¢BiTIOBOTO TIPOMEIIsR, CAEPKANOI0 BiJl ONTHYHOIO KBaHIOBOFO relepa-

Topa;

74 ap S — BUKOPHCTOBYETLCA TEINO, YTBOpeHe
B PC3yJIbTaTi CNANKOBAIHR TEPMITHOTO NOPOLLKY, AKII CKIANAETHCHA 3
CyMiini 210MTHIO T2 OKCHJTY 3aTi33.

Jlo TepMOMEXaHINHOTO KAACY HAIeXKarh BI/IX 3BaAPIOBaNIIs, B AKWX
BHKOPHCTORYVETHCA TEFIOBA EHCPFIs # THCK:

sap - i3 BIKOpPHCT THCKY Ta

1ArpiBamIsA Npk HPOXO/IKEIHE E/AEKTPHYIONO CTPYMY 4CPE3 KOHTAKTHI
TOBEpXHi;

s ha TR

oy 1 NPOXOMiNTL Yepes Baaemuy subysio
aTOMIB KOHTAaKTHHX TIOBCPXOHbL IIpek TPHBEUIOM)’ BIINNB] 1N/iBHIEHOT
TeMnepaTypu i eanavnif naacTrumil aedopvauii;

— npecoee 36aprocarms — HarpiBaRNsA 3HCHIOETBCR NONYMAM
rasie (raiolipecone 3apioBaiiis), Ayro10 {yronpecoBe 3BapIOBANNS).
CIIEKTPOLIIAKOBHM NPOUECOM (WAAKOIIPCCORC 3BAPIOBANHS), iy K-
HIAT HarpiBatiHaM (iHAYKuUiilo-NIPECOBe 30aDIOBANNS), TCPMITOM
(TepMITHO-NPECUBC 3BAPIOBAIHA).

Jlo mexaHivHOTO KNACY HaJiexUTS 3BAPIODAIINR, AKE BHKOIYETHCH 3
BUKOPHCTalsM Mexaniutol enepril i Theky:

— ¥ — THCK CTBOPIOETLCA yIIsTpasay-

+ =4 o

KOBHMH KORBAITAME;

— X0100Me 36ap106aNna — BNKOPRCTORYETHCSA THCK 1S aHauHill
TUacTHYHI AedopMaint Hea HarpisatiHs;

— 38ap108GHHA BUBYXOM BLIOYBACTLOR B peayNIBTaTi BHKINKAIOND
BHOYXOM yZapy WBHAKO PyXOMIX YacTii;

— 36apIOGAKNA mepmAM BiNOYBAETHCS B Pe3yNBTaTi CTHCKANKS 1
Harpisanlis 3BapIOBalinX AeTANel 32 PAXyHOK TePTs npH 1X obepranui;

— LMRYABCHO- 7 P — TUCK EAeKTPO/IA MACH-
JHOETHCR IMITYABCHHM M2 HITHEM £1071eM, 32BAAKY YOMY NOJaYa eJICKT-
poOAa B NCPION CTHCKAHHR IPUCKOPIOETLCA NMACTUIBKH, o nabupae
Y/1apIOTO XapaKTCpy.

Tipouecn [yroBoro 3BaploBalilif HA3UBAKTHCA MEXaHIZ0BRHKMH Yy
BHIIAJIKY, KOJIH 38 IOTIOMOIOIO Pi3llinX NpHBO/UB I MEXAHI3MIB (enckT-
PrNENK, ENCBMATHNHIX, TUIPABAIMHEX Ta iH.) BRKOHYKTHCA OCHUBRI
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apaploBasbni ONCPALIL, MANPHKNAJ, Nonava CNeKTPOANUIo npoty b
30my SPapOBaNNs, MBIJL CICKTPHYNOO CTPYMY, NOZGMA 33XHCHOTO
a3y, IICPEMINICIIR 3BaPIOBANBHOI AyTY B3JIOLX f1lia, MOy Gamocy
Tomo. I3 MexanisoBatsx COCOGIE 3BAPIOBANHSA NAAREHHHM WHPOKO
BHKOPHUCTOBYKITHCS 2BTOMATHUHE | HAINBABTOMATHYIC 3BAPIOBANHS
nin uocoM, Y 3aXHCHHX Ta3aX, eeKTPOIAKIIENKAMIL, eeKTpolliia-
KOBE Ta ill.

1.3. MEPCNIEKTUBH PO3BHTKY
3BAPIOBAJIBHOYO BHPOBHHMLTBA

BaxuiNpoly HayKoBO-TEXIIIYHOI TPobAeMo0 € cToopeHist eKOHO-
MINIEX, HaAVINX § JOBrOBYNNX 3BAPIRX KOHCIPYKUH, 100 MOXYTs
[pPaioBaTIl HA 3eM, B BOROK | B KOCMOCI, MIPK BeNmKiii piaHnui
TeMIIEPATYP, B ATPCCHBHHX CCPCACBNLIAX i nply iNTeNcHBiiony onpo-
wilnoBaHHi. 32 JIONOMOTOIO 3BAPIOBAITHA 1 CHOPIAHCHNX TexHononl
crioproeTecs Ginbliic MOJOBMIN BATOBOrO HauiONAIBHOTO NPOAYKTY
DIPOMMCIORO POSBHIYTHX Kpaill. Y 3BapiopablioMy supobimuit 3ail-
115570 Ganabko S MK sonef, liepepaxkia GiabwicTs skux (70-80%) bn-
KOlIyH0Tb €NICKTPOYIOBI HPOLICCH.

OcoBoIo 3BaPIOBANIBHOTO BRPOCHHLTEA € SBapIOBAKNSA UABNEH-
s, Texnixa i TexHOAOTIA BBOTO PoLeCy BOCTHIND BAOCKOHAMOITHLH.
Ha ptiKy anapioBaTbHORO OBMAMIAHIA Neplle MICie 32iIMa€ anapaTypa
L1 AYTOBORO 3BAPIORAHNR. 3pocTac BHPOOUMITED anapatypH A
3PAPIODAHHA TOPOLUKOBHMIT i CyuiBHMMK APOTaMI [IPH 3MCHUICHHI
yactkn olnaniiamia juis pyudoro yronoro 3BapioBaHis NOKPHTHM::
eneKTpoNaMK. Y NPOMHC/IOBO POABMICIMX KpalltaX 4acTka MeTaty,
HAILREICHONO PYYHHM JYTOBHM 3Bap|onammm. AMCHUTHA2CH Mailike B
3 pasn i cranosiie 20-30%, B lINUMX Kpaitax Take IHMKCUHR Mellll
ittTeHenBYE.

Jipyre micue saivae BupobunuTeo obRANHANKR JUIR KORTAKTIONO
asaprosanis. [py nbony YacTka obnaananns /L1 Fa30B0To 3RAPIOBaHHA
i piauHisA 3MeHWYEThCA. ¥ CRITOBIl NMPAKTHUI GCTaHHIM YacoM noYanK
IIPOKO BUKOPHCTORYBATH IHBCPTOPINL JDKEpEsa JHBCKHSA, IO MAOTH
BeJIHKI MO)KJI"BOCTi A aBTOMaTn4YHOro Kepyuamm IBAPIOBAJILHIMK
TpoLecamil.

Po3mmpioioTscs tanysi 3aCTOCYBaHHS N23CpHIX TCXHOJOKH, 30-
KPEMa 1oTYXIINX JIOANHX 3BaplOB3Jlbl("X naacpin 3 BHCOKHM K.KJL
Linpoki MOXKAMBOCTI BHKOPHCTAHIR €ICKTPOIHO- NPOMEHEBOr0 3Bapio-
Baulid, KM 3a ofiun npoxin MOXH2 IBAPKBATH MCTTH TOBNIHKOID 10
200-300 s [ins poaBHTKY Baxkoro Malupiobyysants Beimke slta-
YCHIIA Mae CJ‘ICK'I‘pOllJJIaI(OD(‘ JBaprOBatHy Npy BREOTORNCHIT prnllom-
GapiTHix TOBCTOCTiNINX BHPOOIB. VnilUHO pO3BHBAETHCA KOUTAKTHE
apaptosanns (Posikose, Toukope i penbuduic)
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POSBHTOK CHCKTPOHNOT TeXUiKi i npuAwiobyaysantssi npHasis 10
CTBOPCHHS YABTPasBYKOBOro, AndyaifiHOro, NPecosoro Ta 3paprobaliis
jumex Buain. 3abceslicicHHA 3'cananb BHCOKOL SKOCTI y CKAAAHHX
yMOBAX BUMAra€ BOCKONAICNHs; TEXMIKH Ta 3acoGiB MinroTORKN Ji0
PEMONTHOTO 3BAPIOBABKS.

HCBif'eMII0I0 YZCTHOK 3RAPIOBAIBIONC BUPOOHINITDA € Hannas-
JIeHNst, fIs SKOrO BHKOPHCTOBY10TH 8— 0% enexrpoais i cyninbHux
apoTiB Ta 30% 10poINKOBHX IPOTIB Bifl 3ranENOro ofi'emy 3BapIoBaTh-
HiIx MaTepianiB | NPaKTHYIG BCl CHeyeH) i NOpOoIlkoBl CTPIWKIL. Yaoc-
KONAMOITLCA TEXIOJIOMT MAHCCCIER CHOLIANBHORO T2 aaXHCHOIo
IOKpHTTA METO[AMH [1123MO-/LYTOBOFO, €NCKTPOHHO-MPOMCHCROTO,
razoTepmiutoro i /unaMiynoro marmuicknsa. Ocobnupc anayenns
MaKITE Texlioiorit ckaeosaniis. CTBOPeHO 3HaYRY KiNBKICTb KJICEBIX
ROMIOAMIIH, K A210TL MOXAMEICTS I'CNYBATH OAHO- T2 pistiopi/ui
MaTcpizin.

AKTyansHol 3a0U2eTLCA npobacsa aBapioBanKs HOBHX Ma-
Tepianis Nia octioni 3anisa, Miai, NiKeIO, ANOMINIIO, TUTaly Ta il
B Inctwryr enextpoasapiopantin iM. €. O. Hatona analium nose
pitiiesns HOKpaNICIis 3BaPIOBAIOCTI NCPCHCKTHBHMX CIUIALIB ATTIONI-
Hito i Tstrany. CTBOpetfi 1108t TeXI10JIONI, 1O /IA0TE MOXJIMBICTL ofiep-
wamns 3papupx eanans Torupmoo 0.5-1000 s Jins oaeprkaHHa
HCpO3'EMHUX 3'€/IHaHDb i3 PisHOPIANKX MaTepialiB (cTans — THTAN,
MULb — a/moMiHiT, CTanb — amoMiniii Ta iIL.) HepCICKTIHBHUMEL € TaK)
JpoucCH; 3BapIOBalifis MATHITHO-IMIIYIbClic, apapioBanns BubyxomM,
Anchyaifitie 3BapIOBa LA, 1AM, CKACIOBANINS, MexaHiu i (urrcticenbHi)
Feananliz

V oupobnnurso euponamkelti HOBI TEXHONONT L1 3BAPIOBIHHA
1OAIMEPIB | KOMIIOGHTIB Ha Tx OclioBi, spapiosans Tpyb i3 Tcpmo-
nnacTis, AKi BHKOPUCTUBYIOTLCA NPK CrIOpY/keHHi raso- Ii pono-
nponoiB T2 IHIWMX koMyNikauiii. IlcpcekTHBHMMA € 3'CAHAHIA LUX
MaTepianiB 3a [IONOMOTOI0 Y IBTPA3BYKOBOIO 3BAPIOBaHHA, 3RAPIOBAHIIA
TCPTAM i CTPYMAMM BHCOKOT YaCTOTH

3uayno posLIMPHIICA MOMJMBOCTI NifIBOJHOrC 3BapIOBANNA Ta
pizanis, AKi BIKOPHCTOBYIOThCH Ha TIMOMM2X LCKINBKOX NECATKIB
MeTpiB. 175 150r0 BHKOPHCTOBYIOTb SBADIOBAMMS TLTABKHMY 1 HCTMan-
KV €ACKTPOAAMM, A2acplie BRIlpomMintoratiis. Poapolasiorees 1ol
MexahizoBani citocobi apapiosalinia ii pisaHng, a Takox obragnauns,
ki Gynu 6 IpUAATHI LI BUKOPHCTaNRA 1ia KinoMeTposiil srubui s
poKAARAIHA 1230~ | 14¢TONPOBOMIE 110 JUly OKEaHIB.

Banpoio NpobnemMolo € 3acTocy BaNHS 38apIoBANbHIX TCXHONIOTHH
¥ KOCMIYHOMY IIPOCTOpI, Jie NEPCNEKTHEHHM CIOCOBOM BBIKAETBCS €71e-
KTpolitio-NPOMeHCDe T2 JIaicpHe SHapioBatts. IHCTUTY ToM eICKTPO3Ba
propans iM. €. O. [Natona pazos 3 HBO «Eucpriss nposencni ckcerie-
PHACHTH €IEKTPOIHO-TIPOMENEBOT0 3BAPK plaanns. i
HAHCCEHNR TIOKPHTTS Y UiAKPHTOMY KOCMOCH, fTPH SikuX OyAu BHEEN
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0coBnMBOCTI OfEpXaHHA 3BAPHVX 3'CiHaHb B yMOBax Bakyymy Ta
sigporpasiTaLlii, Oinelni MOANNBOCTI JIOANNR Y ckadarapl BHKONYBA-
Ti (hyHKLIT 3BAPHUKA.

3eapiopaliig Ta CNOPiIHCHI TexHoRoR GyAyTh | HAas] iuTelicisHo
POIBMBATHCA, OCKIAIBKI BOHK € KJIOYOBUME JUIS Be/lyunX rasyacit cy-
YaCHOI ITPOMHCTIOBOCTI,

KoHTposibHi 3anyTaHus Ta 3aBJaHus

1. OxapaxTephayiite ICTOPIO POABHTKY IBAPIOBAHHE,
2. llo ThCA DAPK 7
3. Ha sixi krac nopinforh 30apiosaHin?
4. Haspim, 0CHOBHI B 3BADIORANHS MIRBMCHHAM
5. 51K BIM SBAPOBAILIA BIRHOCKTLCS ZI0 TEPMOMCRAHINIOND KNacy?
6. Hanc/irs npHKa M NEPEHOKTHENIK BHAIB 3BAPIOBAHHA.
7. SR Bk 3BapoBaHiisl BUKONYIOTHCS i3 BHKOPHC NG
cHepn 1 THCKY?
8. Kokt Oyno niakpiie Ssiuue ecKrpiisol aym?
9. X70 BUKPHE CTI0CH0 E1eKTPOAYT0BOTD 3143j; @ Byl
ESICKTPOROM?
10. X0 Bicpiuc 3aBpONOHYBAB 3SBAPIOBANNS ILTABKHM ENeKTpoanM?
11 M 4 xkepiBuuursonM Gyl 3aNpoBUDREN] aBTOMATHYME it Manis-
aBTOMATHYIE IBAPIORAHHA Nia MapoM duocy?
12. Koty Briepute BipoBamicite 3apKisakis] Granell y oepencaii syrie-
KRCIOrO rasy?
13. $lki obcarn spobnNITBa IBAPIOBLTLIX MATepiais B Ykpaim?
14. HasBITh 3BapIoBaibHi TeXHOIONI, po3pobacHi IHCTHTYTOM enexTpoasa-
piopaHs M. €. O. [laroua.

Poanin 2

3BAPHI 3'€IHAHHA i1 IBU

2.1. 3BAPHI 3'€/IHAHHJA.
OCHOBHI ITOHATTA TA BHSHAYEHHSA

3papimiM 3'elalNAM H23NBAHOTH BEPO3'eMINC 3'€/URaINESA, BUKOHAHC
3paptoBanHaM (piic. 2.1).

3a sHoM 3'€HAHHA MOXKYTH ByTit CTHKOBI, KyTOBi, TABPODI, BHa-
HYCK, TOPUEBI.

il Moe — e NINRHK2 3BapDHOYO 3'€/(HAHHA, YTBOPEHA B

PE3YNBTATI KPHCTANI3ANIT META/lY 3RIPIOBATIBHOL BaHHK.

3eaprosanvha sawna — NinslKa 3BAPHONC LWIBA, SKa NP 3BADIO-
BaitHi 31AXOARTHECS B PUIKOMY CTaHI.

Kpamepom nasipaote sarnnbrieHts, y1eopetc B 3sapiiil panui
THCKOM Tyrst (oayn's).

OcHOBHUM BAINBAIOTH META, SIKNE NAAsrae 3'€/IHAHINO 3BapIOBaH-
1AM,

TpucadncyeaabHuM Bna3BAKOTH METAN, IPHINAYENIT /1A BReICHHA
B 3BapHy RaHHY f10 PO3TIARNENOrO OCHOBIONO MCTATY.

HanrcenenuM 1aznpaoTs NepelinasieHiil 11pHCAKYBaabNii
mMeTan, BBesCIl B 3Bapity BaHIy JIO OCHOBHOTO METLTy.

MemanoM mea Ha3HBaKTL CNNAB, YTECPelIMIT nepenianneumMn
OCHOBHIM 1 HANABJICHIM MCTANAMEH

B
a bll ci

Puc. 2.1, CTvkose 3'€4H8HHA

a— ;6 — 3
&— i eun 3 T—r wea;
2 — 3p8pHMR LIOS; 3 3BADHB BAMUB; 4 — KDOMKH
5 — weran wed, 6 — ocHoSHR MeTan, 7 — Kopnb
Wes; & — 3320D; € — NPHTYINBHHR, € — LUMPWHA LBa;
S1Si — TORLUMHA IBBPGBIHMK METRME: & — KYT MrX
CKOWBHIMI KDOMKBME; [} — %yT CXOCY KPOMRY
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Kpomxu — e Topucei 11I0BCPXI AETAJCH, 110 NMUJLISIAKTEH 3823DIo-
BaHIIK,

Possuenns kposox — Haaanns HeoGxuinol hopmit Kponkast, Kl
AULARTAKOTD 3BapIOBaNHIO.

Cxic xpomxu — ue upsMoninitinnii abo kpuponiifiidt apia kpos
KK, AKa (H11Arac 3BAPIOBAHHIO.

Hpumyniertsa xpoMxR — 1ICCKOLUEHa YaCTina IT TOp1Ls.

3azop -- BiACTAND MK UPRTYIUICHURME KPOMOK

Kym Cxocy KpoMKU — KYT MK HI0UHIO0I0 CKOCY KPOMKH T TOPLEM

Kym po3wiuwenns KpoMoK — KYT MiX CKOUICHIMM KDOMKaMM
KpoMKH PO3NIIIAKTS 3 METOK Kpalljoro 1posapy Kopells! W

Iidcuaenns wea — 4acTiiHa MeTany MIRa, IO BHCTYNAE HAL 1o
BEPXIICIO 3BAPIOBAHNX fleTascli

Tubuna nponrasnennn — uaiibinvuwa ranbnHa PoO3NIakIEHONO
©OCHOBHOTO MC’TaJIy B Icpepi3t LIBa.

Kopinw tuea — HaCTHHZ 3BapHOTO INBR, [I€ AHO 3BAPIOBABIIOT BN
niepeTiNaE NOBCPXHIO OCIIOBHOTO METaNy:

Hlgp -- wacTvHa MeTany 3BAPHOTO LRA, y1Bopela ofiiin a0 oMa
DATHKAMIL, $Ki PO3TaLIOBalll H2 OfHOMY PiBtli BONEPEYHOro Nepepidy wsa.

BaauxoM 11a3BaloTs MeTas, natviasiennii abo nepennassienuii 3a
OMTHM NPOXLAL.

Ipoxid — 1ie oxopa3oBe NCPeMIMEIIR B OJIROMY HalIPAMKY JoKe:
pernia uarpinautis.

Bazamowaposull uioe — 1ie WOR, YTRODEIIH IeKUTBKOMa LIapaMH.

ITideapmuii wos — MeHIIa 4aCTiHa ABOOINIOTO 1HBa, RKA BHKORYCTh-
CA HonepeiHLe 117 3anobirantis HPOIATHE NPH HACTYIKOMY 3napioBainii
2.160 HAKJAAM2ETH¢A B OCTAlINO Hepry B Kopillh wea nia 3abeaticyenns
ioro BHCOKOI AKOCTI.

Sazomoexa — marcpian, npusnaveHuit s nactylinol obpobru i
sKHET Ma€ TIeBI poaMipH 3 yPaXyBalHAN DpUITyCKiB Ha obpobky.

Hanigpabpuxam — 3arotopxa, U0 npoiiiiia wacTkory obpobxy i
npysHayena LR Honanbiol obpobku

Jemans — supib, sHrOTOBACHHI 3 OINOPIANIOTO 32 HA3BOIO | MaPKOID
satepiany Gea 3actocyBailiis CKNaanbimx onepaitiii.

Crnadarvna odunuys (y3on) — cyxkylnicTs 3'canalimux Mix co
6or0 acraneit

Bupi6 — xinucenit nponyxt BrpoSunuTE, UpCmMCT abo rpyne
BPEAMCTIB, BHPOTOBICHKX Ha l I]lﬂplrlCMCTlll.

Kourposbni 3auntanis Ta 3apiaHHA
1. Ulo #aakBaioTh SRIpHNM 3'€AHaHHAM?
2. 51K MoRyTL ByTH 3BapHI 3'€AHANMAT?
3. Il1o Take suaphuil vion?
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4. 1110 Take 3BapIOBANEHA BAHHA?
5. Illo nasieaoTs KpaTepoM?
6. 1110 HRIMBAKITL GCHORHIM BIETANOM?
7. 1ilo HaznEaloTL NPHCADKYBLBHHA METAAOM
. 110 1aBAIOT HATLAZRICHHM METRTOM?
9. 1110 HAHBAKOTL METAIOM LUBA]
10. Llo nasmpatoTh KpoMKAVI?
11. Lo Taxe poausnueHns KPOMoK?
12. IHlo Take cxic KpoMkH?
13, Ll[o Take DPUTYILICHIR KPOMKIS?
14. o Take sasop?
15. Lo HA3HBAKOTE KYTOM CKOCY KPOMKK?
16. 1llo Take KyT poIuHHIERKA KPOMOK?
17. Hlo taxe macKensn wipa?
18, Hlo 1a3mbaioth £a.uikom?
19. Hlo Taxe cubina nponnagnenta?
20. 11]o HaIHBAETLCA KOPEUCM 11a?
21. Ulo Taxe wap?
22, 110 HasHBacTLE) NPOXOAOMT?
23. HaBenio npssicaa i 3aroTouoK, AeTancit ) CKIAaIANLHHX OJUSHHUL.

2.2. KJJACHOIKAIIA 1IBIB

3papii WeN NOAIANIOTLCA 32 BHIOM 3BaPHOTD 3'€/NANNIR T2 reOMeT-
PRIV NApaMCTPaMK NEPCpisy Ba Ha CTHKOBI it kyTosi (pyic. 2.2).
Cro1xoBi LBH BHKOPHCTOBVKITH [UIA BUKOHAHIIR CTHKODBWX, TOPLEBIX
siabopropannx 3'einaltb. KyToBi wBn BHKOPHCTOBYIOTH y TaBPOBMX

oBuX i 'eanaNnnAX buaiyck. Posamiph nepepisy wsin scratioselll
TOCT 5264-80. Jlo octiopimx TEOMETPUYLITX 11aD2METPIB 3BapHOro 11183
BIIHOCATRCH: TOBUMMIIA :mapu BaIIOr0 MCTATY, HHpnHa 1IBA, IACHJIENTHA
waa. mubnita npoBapy, TOBNNA WBa (t=/iq), 3a30p, KATET KYTOBOrO
B2, PO3PAXYIKODA BICOTA KyTOBORO 11183 § TOBLIMIR KYTOBOKO WBa.

a b

Puc. 2.2. OcHoBM reoMeTprYHI NBNAMETDH 3BAPHOND LI1BA

a— CTIWOBOMD, KYTOR0r0, S O MeTAY, 68— 11588; h— M¥
Gonia NPOBANY; § — MACHNERHR LIBS, | — TORUWHE WEa, b — 3a30p, k — xavet KyTOBOrO WEE;
P — PO3PAXYHKOBE BUCOTE KYTOBOI © WIBA; & — TOALMKE KyTOSOIO LWed
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sapni B (Pic. 2.3) KAACHDIKYKITECS 3it

— 1nnom 3'guans: cTHRUBI ( 7), kyToBi (2), raepoei (3), puanyck (4).
Topuesi (5)

— NpPOTKHICTIO: HelepepisuacTi (6), nepepnBuacti (7), nepepus-
yacti naunsoropi (8), ncpepinsiacti waxon; (9),

— Ki/IBKICTIO MIZPIR {BATNKIE): omoitapost (70), Gararomaposi (17},

— chopMOIO SOBIILUNEOT ToBepXsi: HopManbhi (12), yeirkyi (13),
prnyxsi (14);

— RiIHOUIENIAAL IO HapanTakenh: puboui crurost (17), kyront (16).
dnanrosi (17), nobosi (18), kombinonati (19), kodi (20), 38'ssypams-
m (21),

_ nosxnHow: Kopotki (1o 300 mu; 22), cepeani (sio 1000 Mu; 23),
zopri (Gineue 1000 vy; 29);

dﬁ:%@ v
45
27 28 29 30 37
b o=
3, 33 M 35

U

36 7 — PrC. 2.3. Bwin 38apHvX wwsin
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XaPAKTEPOM BHKOHaHIDL: onyHobitki (25), nvoiuni (26).
— HONCKCIHAM Y NPOCTOPI: HikHI (27), FopH3oHTATBI (28), uep-
TukaubHi (29), crenbori (30), sy wobtiks (37);
— kondirypatiieto: npsvoniiif (32), kpusoniuiiini ((irypri) (33).
Kinbuesi (34), Kinbuesi criipaisiii (35);
- cnocobor yTpHMyBalliis 3BAPIOBAILHOL B2IHIM: Y BUCAUOMY 100~
sxermi (36). na nigknamut (37).

KOHTPOIBHI 3aIIHTAHKA Ta 3aB/IAHHA

1. $IK NORINAOTL WBH 32 THAOM 3'€HaNL?

2. Slki GyB2IGTL 1UBY 32 NPOTRKIICTIO?

3. SIK KiacHIKyIOTb LUK 32 TIGN0KEHHAM Y BPOCTOPI?
4. $ixa NOBKHHA KOPOTKHYX, CEPEAKIX i DOBIHX WBiB?

5. HaskiTh reOMETpSTNHI NAPAMEI DIt 3HAPHHX LIBIB.

2.3. YMOBHI MO3HAYEHHS LIBIB 3BAPHHX 3'€{HAHb

KolctpyKTHBII ceMelfTH 3BapHuX 3'€/atb 1 BB 3a7€XHO BiN
criocoby 3BapIOBAIHA TOBKIIE BUNOBINATH CTaHIapTaM:

TOCT 5264-80 — pyuiie nyroge 3paprosaniis,

FOCT 11534-75 — pyuse yrobe 3BapiOBaH1is 1L FOCTDVMH I TyTTH-
MH Kyramu;

FOCT 14771-76 — jiyroBe 38apiobanlia 8 3axHCHOMY Faak;

['OCT 8713-79 asToMaTiune Ta 11aniBaBTOMATIIIIC 3BAPIOBANNA DLl
panocons.

Bsummmi B HA KpecacHisx 306pakyioTh CyubTsHIMIL JTINIAMY, 2
nesmwvi — wWipuxopnyn. [TosHAYAKTL WEH NAMANOK INED, Aka
CKAANAETLCA 3 TIOXIN0] JU/MTKN | Homnukit. Tioxina ninsmika saxisy-
€TbC O/I0BINoI0 CTPIIKOID, HKA BKa3ye MiCue POSTAWYDBAHNA 1BA.

XapakTcpiCTIKa WBA BiANOBITHO yMOBHOMY NO3HAYEHHK) NPOCTaB-
NSETBCS HAJL HOMHKOIO (KOMA Brasatiil Auusosii Oik wisa), abo nia
HONRYKOIO (KOJIN BKa3aHMH 3BopoTHIi 6IK uBa). 3a uusossiii ik onno-
GiHoro Wna npHiMatoTL TOiT, 3 IKOTO BUKOKYIOTh 3BAPIOBARNA, 3 B 1180~
Gimmmx — Gyzio-aKuil. Vei €71EMCHTH YMOBHORO TI03NANENHA POSTALIORY-
{OTbCH B neRRiN 11OCAIEOBHOCT! 1 BiIOKpeMUIeni Mix coboto 3Hakos eneics
(kpin motomikiick anain). Moakavenn criocobie apapiopatilia Byknamu
NpOCTABMSIOTh TIMBKA y BHIANKY 3aCTOCYBatis JICKI/IBKOX BUIB 3Ba-
pioBalins B okpemony BrpoGi. Hanpakian, P — pyusie enextposyrose,
A — astomatilic apapiopantia; [1 — nanisasToMaTiYKe; ¥ — NYrose y
pyrnekincnony rasi; I — rasose; Ad  apromariume niz Guriocom; Ke —
xotrakie ciukose; 1L — enexTpomnakore. B yMoBHOMY HoanaseHHi e
BKAAYKITH CTANJIAPT, RKILO BCI WEH BHKONYIOTHCH 32 OAHUM CTaiiiapToM,
2ne pobnsiTh HLANOLIHT BKAJBKA B IPIMITKAX 112 KPeCICHHL
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