[image: image1.jpg]VC RO RO OCIEEEHAYKIEY o An
L T R P T (R T TR

L R ST LI

RO T

2004




[image: image2.jpg]) Mclg;mlu(l BKI3IBKI )10 BHKOBAHIs saboparopuoi poGorn Ned
wTexnonoris MIKpOROITaKysanus” 3 gwermnaing | Texnonoris ;'a
KOHCTpy1OBalIs MiKPOCXeM i MiKkpo3Gipok™ s L'rynenT‘i‘u npodeciiin
hanpamky 0910 “Enekrponui amaparu”™  cneuiannnocti 809]‘(‘]’(’)10

"
BupoGumuiso cacktponix saco6in"

yeix popm nasuanns/ Vior.: 0. C,

Anronenxo, C. Hotomapenko. — Banopiioks: 3HTY, 2004, - 58 ¢,

Visnanaui:
Enexrponna sepcis:
Peuensent:

Binosinansuuii sa sumycx:

0.C. Auronernko, nouent, k.1.1.
0O.C. Tlonomapeniko, acucrent

C.IO.Buim, cr. rp. PIT-111
A.O. Kosonoi, cr. rp. PIT-11]

I. P. Teperpin, nouent, k.r.u.

B.M. Kpuyx, 3a. Kkaeaporo,
JIOLICHT, K.T.H.

3

Mema podomu - O3HAHOMMTHCS Ta JIOCHIMTH NPOLECH MiKpo-
KOHTAKTYBauns; 3700yTH NpaKTHuYHi HABUUKH 100 BuGopy Mmerouis,
MatepianiB  Ta  TEXHOJNOMIMHMX — PEKHMIB;  HABUMTHCS  PO3POGNATH
TEXHOJIOTiHHY JOKYMCHTALLIO JUlst Oniepaltiii MIKpOKOHTAKTYBaHHL.

1TEOPETUYHA YACTHHA

1.1 3araneni Bizomocri

HaiiGinbiu Tpyiomicrkolo onepauicto npu cknanani mar, I'IC, M3B,
IMC ¢ kontakrysauus, 10610 npucananns susoais EPE ta komnonentin
JI0 KOHTAKTHHX TJIOMAIOK IIATH, Ti/UapKy, KPHCTaIy, a TAKOK 3'¢/IHaHHs
33 JI0NIOMOr0I0 APOTOBHX MEPEMHUOK KOHTAKTHHX ILIOMIAJI0K 3 BHBOJAMH
xopnycy. Take KOHTAKTYBaHHSs B MiKPOCHCKTPOHilli  HA3MBAIOTH
MIKDOKOHTAKTYBAHHSIM, TOMY [0 BHKOPHCTOBYIOTHCS Majii  PO3MipH
nposigunkis  (J10..100mMKkM) | Mani  TOBIMHH  TUIHBOK KOHTAKTHHX
100K (10 1MKM).

MiIKpPOKOHTAKTYBAHHS - [E NPOLUEC OTPHMANHS  EJICKTPHUHOIO
KOHTAKTY MiK MiHIaTIopHuMH Ta MikpominiaTiopuumi 06’ ckTamu B
CIICKTPOHHIX BHPODAX.

ITpn MikpokoHTaKTyBaHHi HEOOXiHO 3abesneunTi:

— MiumicTs  3'canHs  He  HK4Ye  MinHocTi €JICMEHTIB, 110
3'CHHYIOTHCS;

—  MiniManbHuii OMiuHHiT omip;

—  BUKIIOUHTH YIIKOJUKCHHSA (HINNX €NEMEHTIB KOHCTpYKuii, 1ath,
niapKy, KpucTany;

—  KOHTPOIIb AKOCTI 3'CAHAHHA NPOCTHM | HAIITHIM METOOM;

—  MaKCHMa/IbHy aBTOMATH3ALII0.

OcroBHIMI 06’ CKTaMH MIKPOKOHTAKTYBAHHS SBASIOTBCH:

— BuBoan aBo kowrakTHi mosepxui enemenrnoi  Gasu  (EB)
MiKpOENIeKTPOHHOI Ta paioenektponnoi anapatypu (MEA, PEA);

— KOHTaKkTHi nuomaakn abo Merani3oBani OTBOPH TJIAT Pi3HHX
THIIB;

— KOMTAKTHI  TOBEPXHI  MCTANeBHX  YH  METAIi30BaHIX
KOHCTPYKTHBHHX CCMCHTIB (1IHHIL, KOPHYCH i T.iH.).
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V' 3aneKHOCTI  Bil  KOHCTPYKTHBHO-TCXHONIONTMHMX  IapaMeTpin
06’eKTiB, 1O 3CAHYIOTRCS,  PO3PI3HMOTL  aApoToBe 1 Ge3apotose
MiKpOKOHTAKTYBAIHS.

[Ipn ApoTOBOMY - BUBOJIM CICKTPOPALIOCIEMCHTIB Ta KOMIIONCHTIB,
a TaKkoX TNEPeMHUKH 3’ CAHYIOTBCA 3 KOHTAKTHUMH momagkamu (KIT)
niaTH, NiAWapKy, KpucTay.

Ipn  GespporoBomy - Gessumiami — enekrpopagioenementn  Ta
KOMIIOHEHTH MAalOTh Ha KOPHYCI JiyJukeHi KOHTAKTHI Iuionmikn aGo
BMBOJM Y BHIJIAI KYJILOK, CTOBIUHKIB, CTPIUOK, siKi 3" canytorhes 3 KIT.

MiKpOKOHTAKTYBaHHs  [OUIMPEHO  3aCTOCOBY
koHcTpykuisx MEA ta PEA:

— NNIBKOBI 11aTH 3 JIMCKPCTHHMH KOMIIOHECHTaMH (TOHKOIUIIBKOB,
TOBCTOIIIBKOBI, Mikpomnosockosi) B koncrpykuisx I'IC, M3b, BY 1a HBY
MOAYJISIX;

— JpYKOBaHi IaTH VIS TOBEPXHEBOIO MOHTAKY 3 Ge3BHBIAHMMI
€eMEHTaMH | KOMITOHCHTaMI Ta 3 CICMEHTAMH 3 IIAHAPHHMI BUBOAAMH B
KOHCTPYKUisX MiniaTiopHoi Ta GararoynkiionansHoi anaparypu;

— IPYKOBAHi IUIATH JUIS MOHTAXY Y OTBOPH i Ha NOBEPXHIO 3
pisnomanitnoio Eb;

— Moy, cy66s0kn, GIOKH, MK SKHMI BUKOHYCTHCS BHYTpiLii
MOHTaX 3a JIONOMOI'010 FHYUKHX Luieii(is, cTpiukoBux kabenis.

J10 OCHOBHHX METOJIiB MiKDOKOHTAKTYBaHHS BiAHOCATHCS:

—  CKJICIOBANHS:

— nasuHA;

—  3BapioBas.

Koxen i3 metoais Mac cBoi pi3HOBMAM, TCXHONOF, Matepiamm,
YCTaTKyBaHHs Ta TEXHONOMIUHI PeKIMIL.

THCA Y TAKMX

1.2 MikpoKOHTAKTYBAHHS 32 I0HOMOI0I0 CKICIOBANNS

Jlis onepkanis eICKTPHUHMX 3'C/HAHB 33 MCTOJAOM CKJICIOBaHHS
BHKOPHCTOBYIOTh CJICKTPONPOBIANI KiIC, SIKi HA3MBAIOTH KOHTAKTOJNAMH.
Bomi 3aCTOCOBYIOTLCA B TAKHX BHITAAKAX:

~ (K MOHT@Xi TEPMOUYTTCBHX CACMCHTIB T4 KOMIOHCHTIB;

— TpH OJIepKaHHi BHYTPIIHIX CACKTPHUHNX 3'C/IHAHb Y MiCLIX, AKi
BOKKOAOCTYIIH JUIsl 3BAPIOBANIIS Ta HASHIIS:

— npu peMonTi i

ey g A1 ..
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Kontakroasm - u¢ noidiMepni  maTepiaum, 1o MiCTATH
ClIeKTpPONPOB I HaNoBHIOBAu (Juicnepciiine 301010 abo cpidio, nikeneni
T4 MiZHI NOPOIKH). B

Mexaniui if cnekTpuuni BIacTHBOCTI KiieioBnx 3'canans y suaumiii
Mipi sanexarh Big  TexHonorii - ckucioamui - Ta XAAKTCPHCTHKI
3aTBepUKeHH Kielo. Jlia GaraThox KICIB COPHATIMBUM C Takui pexuM
3aTBEp/UKEHNS, NPH  SKOMY —HArpiBatus NpoOBOJATbL — CTOUATKY 10
Temmepatyph - 343..373°K, a notim - 423.473°K

XapakTepHcTiki enekTponposinmix kieis napeaeni y Tabn. 1.1,
1.2; suaueHHs onopy kieiioBux 3'cans y Tabn. 1.3; AKICTb CKJICIOBAHHS
qns pisuux Marepianis - y Tabn. 1.4. CraBinbhicts onopy mcﬁf)mx
3'c/HanL y TPOLCCH CTApiHNA 3aNCKHTL SK Bil Mapku Kieio, Tak i Bin
NPHPOIH METAJIB, 1110 CKIICIOBAIOTLCS.

TaGmuis 1.1- XapakTepHCTHKH CIEKTPONPOBIAHNX KIeiB
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TaGnua 1.2 - BaactuBocti eekTponpoBianmx kicin

Minwicrs
Hnrommii | kieiioBoro Meiet:
Mapka enekTpuy- | 3'cianns Ma?h:la
KIIeio Huii onip, | amominiio pobona
weuni | TEMIICPA-
MK Omem 1IpH 3CYBI, )
MTla Typa, K
K-8 2:3 4. 398
K-13a 10..200 4.. 358
K-136 15 2 373
K-16 2.4 2,5.3, 373
OHKC-2 50..100 7..10 373
UP-145A 50..100 7..10 398

m————————

7

s i ' ; 2
Tabmius 1.3- [epexiami onopn ieiiopux 3'cauians Metanis, OMM

x]l’;’:‘ Ag Cu Ni Al Au Pt
K-8 5107 [ L110° [ 1,510° [5-10° [ 1-10%  [7,5-107
K12 [ 9410 [2,64107 [ 1,72107 | 1,5:10° [2,5+107 [ 7,510
K-13a [ 510" [ 1,24107 [ 6,5:107 [ 2,6°10% [ 2.5:10° [2+10”
KH-1_ | 1,5+10° | 1,2¢10% [ 54107 | 1,5:10% [ 2,5-10% [ 1-10®
KH-11 [ 3+10° 13:10° [ 2,5:10% [ 1-10% [ 1-10° 1,5+107
K-15_ | 5+10™ | 1,2:107 [ 1+107_ | 1,2¢107 [ 7,510 | 2107

Tabmuus 1.4 - Pekomen gauii 10 3actocyBanns Kicin

Mapka Merah, 110 CKIEII0TLCs

Kieo | Ag [ Pt Pd | Au | Cu | Ni Al
K-8 + o + - - - -
K-11 - - - + - - -
K-12 + + + + + - -
K-13 | + + + - + - -
K-15 + + + - + - -
KH-1 - - - - - + +

Ilpukiag  MIKPOKOHTAKTYBaHHA 33 JIONOMOrOK)  CKJICIOBAHHS
nokasainii na puc. 1.1 ( MikpokonTaktyBauus pesucropis tHny C2-12,
C2-12I1, C3-3).

e, R v (8
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Pucynok 1.1- MikpOKONTAKTYBaIIA KOMIIOHEHTY 3 JI0TIOMOTOIO CKIICIOBaNIA

[puknan — onepauiiinoi  kapTd Ui MiKpOKOHTAKTYBaHHS — 3a
JI0TIOMOTOI0 CKJICIOBaNHs HaBeneHo y tabi. 1.5.
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1.3 Mikpokonaryna

TS 38 I0TOMOT 010 HasiHist

Tasunst — e npouee 3" CANANNA METANB Y TREPIOMY CTali ULIXOM
BBCJICHIS Y 3230p POILIABICHONO NPUIOIO, 1O BIACMOAIC 3 OCHOBINM
METanoM i YrBoploc piakuii Metaneruii Mpomapok, Kphcrailauis skoro
HPHBOANTE JIO CTAHOBACHHS NAAHOIO UIBA.

Texuonoris MiKPOKOHTAKTYBaHHs 3a JIONOMOrOI0 Nasiis piiko
3aCTOCOBYCTHCS B CRIAATBHIX onepanisx BHIOTOBICHHA
MikpoenekTpontnx  BUpoBiB  HIDKUOrO  piBHg | Mac  nommpenc
BHKOPHCTAHIS, SK MCTOJL €NICKTPO3 citnyBatiis, y Bipobax BHILOTO pisns
CKIaIOCTi.
MonTak 3a J0HOMOr0IO NAsHHs MOXKIA POBMOALTTH Ha JiBa Craim:
Mexaniune BeranorneHis 06’ ckTy MonTaky i Gesnocepeanno nasins. B
GNBIIOCTI BHNAAKIB Li CTani BHKONYIOTHCS SIK ABI MOCHinoBHi onepauii.
Iipn womy ycranoska o6 ckris (komnouentis, EPE, nnar, cknananbnmx
OZMHNIL) 3AIHCHIOCTBCA Ul KOKHOrO BHAY BHPOGIB 1 06'ckris 3a
ocoGuBuMi  ipaBiiami i 0GOB™A3KOBO  PEIIIAMEHTYCTBCS  AHOMHMH
cTangapTaMi Ta HopMaTHBHO-TeXIiMHOI0 HokymenTanicio (HT/1). Ane ¢
Taki BHIAJAKH MOHTAXY, e jBi onepauii: mexamiunme sakpinscuis i
enekTpos’canysaiis  (MIKPOKOHTAKTYBAIA), BUKOHYIOTHCS B OUHOMY
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rexnonoriunoMy  mipuitomi.  3anexuts  ne i 06°cKTiB  MOHT@XY
(HANPHKJIAL: MONTAK KOMIIOHCHTIB 3 JKOPCTKHMH BHBOIAMI).

3a JIONOMOTOI0 NasiiiA MOXHA 3'CAHYBATH BCI METanH, METamu 3
HeMeTanaMH i HemeTan.

TMasnng, K METOA MIKPOKOHTAKTYBAHHS, BHKOPHCTOBYIOTH JUIS
NPHCAHAHNS BHBO/IB KOHTAKTIB Ta NEPEMHUYOK K KOHTAKTHHM TUIOMIAIKAM
T i KpucTanis,  na MOWTMKY  msar i KpucTamis  ma
KPHCTANIOYTPHMYBAUH.

OCHOBHUMM TiepEBATaM MastHis €

— MPOCTOTA BHKOHAHHSL;

—  MOXKAHBICTB 3'canannst 06 CKTiB cxnannoi Konpirypauii;

— BigcyrnicTs  posmasnosanus  06’CKTIB, 0 NAAIOTHCH,
36eperkenns iXuboi (popmiL, CTPYKTYpH i Mexaniunnx Bnactusocteii;

— MOKIMBICTb IPYNOBOrO MiKPOKOHTAKTYRAUUS T4 aproMaTianii
TEXHOMOTMHOrO npoiecy.

Henonikamn nasiuns

—  BICOKA TEMIICPATYPa NporLiecy;

— HCOMHOPLIHICTE MASHOrO 3'c/HANTS;

— neobxinpicTs BUKOPHCTAHHS B paAl Bunankis Quuocis, 1o
3aBPyHIOI0TH KPUCTAIH MIKDOCXEM, MOBCPXI 11T Ta KOMITOHCHTIB.

Heolxiaunmin yMoBaMi AKICHOTO mastiis ¢ 3/aTHICTb MOBEPXHI, 110
HAACTLCS 3MOUYBATHCH IPHIIOEN | J1ATHICTD MPHIIOIO POITIKATHCS.

[Tpouiee MiKPOKOHTAKTYBAHIS 33 JIONOMOIOIO NAsHHs CKIANACTLCS 3
HACTYNHUX CTaiii:

— narpisanis MaTepiay, 110 NAACTLCA, J10 TeMnepatyph, Gan3bkol
JIO TEMIIEPATYPH PO3MLIABICHOrO NPHIOIO;

— POIMIABIIOBAHHS NPHIIOIO, PO3TiKaHNUs PIAKOro NpHNoio 1o
TIOBEPX 1 TBEPIOrO METaly i 3an0BHEHS HASHONO B

— pO3YMHCHHA OCHOBHOFO METAna B PiAKOMY Npuioi i B3acMmpa
Jwdysis merasnis;

— OXOJIOJUKCHNS | KPHCTANI3allis NPUITOI0 B NASHOMY 1IBi.

1.3.1 Pisnosuu mero;

nass

330']‘0CyBﬂllll}l nasHus s BUrOTOBJICHHS um|innponiummoaux
pUIAIB, MIKPOCXEM Ta MIKPO3BIPOK BHK/INKANO HEOOXIAHICTE CTBOPEHHA
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Knacudiranis — meroais  nasimis,  aki BUKOPHCTOBYIOThCH 1
CICKTPOHHOMY BUPOGHULTBI, B 3aIGKHOCTI B Pi3liX JuKepen Teniot i
YCTATKYBAHHS HACTYIIHA:

— nasuna y newax (inayKuiiinux abo nevax 3 eackTpOOHopom):

— masHis HarpituM incTpymMenTon i Tenioominon (Gesynmnioro
HATPIBY: FA30M, MO IMIYIBCHO HATPIBACTHLCS: yABTPA3BYKOBIM] FapAuHM
razom);

— NAsHHA ONOPOM (KOHTAKTIE 3 JIBOCTOPOINIM TIiABOAOM Teruia,
XBHJICIO NPHIIOI0, CTPYMEHEM TPHTION0, CCICKTHBHE);

— paniauiiie  nasups  (CACKTPOHINM  IpOMeHeM,  Jia3ephim
NPOMEHEM, ONTHYHE).

BuGip metosa masiis 3ajexuth BiA HPOIpaMu BHIYCKY BHPOGIE,
YMOB BUPOOHHITBA, 0COBIMBOCTEI KOHCTPYKILT, BUMOT 10 AKOCTI.

B sanexnocti Biz tHny ta ymos BUPOGHHIITBA 1AAHIS BHKOHYCTLCS
IHANBIYAIBIO 32 J0NOMOTOI0 HATPITOrO (HCTPYMEHTY (MiKpONasibIKa,
TEPMOOAIBLA, TasibHIKA) 00 pizmMu rpynopuMi metosami. Jlo
OCHOBHMX  [ICPEBAr  IPYHOBOIO  [ASHHS  BIAHOCATLCA:  HOCTiiiHICTH
TEXHONOMIYHNX  PEKIMIB, NIABHIICHUS NPOAYKTHBHOCTI BHPOOHIITEA,
niaBAmCHIs HAATHOCTI 3 cANalL, NerkicTs aBToMaTH3AlLT,

Cyuwachi  metoam  rpynosoro masums y BupoGmmiei  MEA
KAACH(IKYIOTHCA 32 JUKCPEIOM  TCMIIOBOT eneprii, akmii ¢ ronosuum
(hakTOpOM Npu yTBOPIOBANHI MASHUX 3" CaHAHb.

Tpknaan exem HafiGulbll NOWMPEHNX LIS MiKPOCACKTPOHITIX
BupoGis Meronis nasums napeaeni wa pue 1.2 (inausinyansie nasuns) ta
puc. 1.3 (rpynose nasnns).

YCTaTKyBaHisl, HpHCTOCYBalibL |

3

1

3
4

Pueyniok 1.2 — CxeMa jI030RAHOTO MAsHIA IMIYIECHO HAFPIBAIOMIM IHCTPYMEHTOM:
1= V-1oRiGHuit NCTPYMEIT; 2 — IPOBIANIK, 110 MPHNAIOCTECS:
3 — nososatit npimiit; 4 — nigmapox

=

Puicysox 1.3 ~ Cxema yeranosku s 14-nasimis:
1 —xopnyc yeranoski; 2 — JIIT 3 kommonerntamu; 3 — IY-narpisay; 4 — ksapuosi [4-
JAMIH; 5 — 0X0no/uKYBaY; 6 — koHBeep; 7 — mikponponecop; 8 - aicnueii

Posrasuemo cyTHiCTh HaiiGibin MOUIMPEHHX s
MIKPOCTICKTPONIIX BUPOGIB MCTOMIB masiis. .

JlojoBane masiust - BUABNACTLCA B 10jIad4i NpHIOI Ha Micue
nasHug 3a JI0NOMOro0 aBTOMATHUHONO NPHCTPOIo i nosatopy. Kinbkicrs
NPHIIOIO 3ANEKNTL Bil KOHCTPYKTHBHIX XAPAKTEPHCTHK 00°CKTY nasis.
Jlo 1O30BAHOTO NAsHUA BIHOCHTLCA TAKOK NAsHis (HCTPYMEHTOM, SIKHil
Mae iMnyascunit narpis.

Masiuust y newax — 1¢ nasuus, npH sKOMy Harpis o6’ekris, ski
MAs10Th T NPUIIOIO 3LFCHIOCTLEA B Neui.

Lleit MeTo/L nasina B 3ajeKHOCTI BiJL CCPEIOBIING, B SKOMY BOHO
SACHIOCTLCA MAC PIsHOBHN:

— NasiuA y BaKyymi;

— nasuus y HeliTpabHOMY cepenoBui (a30T, aprou);

— nasung y BiAHOBMIOBanomy cepenosuili (Bomens abo cymim
BOJIHIO 3 A30TOM).

[Masuus B neyax J1y’,e WHPOKO BHKOPUCTOBYCTLCS MPH CKIAIAIBHUX
Ta MOHT®KHMX OMepauisx, ocobnmso ans mikpocxem i Mikpo3Gipox.
[lepesarn nbOro Meroja B TOMy, WO no-nepuwie — ne Tpeba poduru
OUMCTKY ~ TOBEPXOHb,  AKi  3'camyiothes, To6TO  He  moTpiGHO
BHKOPHCTOBYBATH (MIHIOCH, NO-Jpyre — ueii MeToJt 103sossic oGpomiosath
onnouacno Garary Kinbkicts 006°CKTIB, 1O MABHILYE NPOAYKTHBHICTH
TEXHONOTT,

Tasuus indpauepsonum (I1) narpiBaniam - BIAHOCHTBLES 710 NAasHAS
y neuax, 3aCTOCOBYCThCS Julsi 00°CKTIB 3 MOBEPXHCBHM MOHTAaXCM, AKi
sTpHMYIoTh (° 10 250°C. Cyth Texnonorii nasnua nonsrac y mexamismi
nepe/tadi Tena 3a paxyHoK iH(pauepBoHOro BUIPOMIHIOBAKIS.





[image: image8.jpg]Hasinns incrpymenTom  npushaucne s
IPHCAANNS TOHKHX CTPYMOBCLYUNX BUBOAIB /10 1OJY/UKCHOT HOBCPXH
HATMIBIPOBIAHNKOBOIO KpHCTANA.

Hasiuust  onmopom  BiAGyBacTbes N BIIMBOM  TCIUIOTH, sIKa
BHILUIACTBCA TIPH NPOXOUKEHH] CACKTPHUHOIO CTPyMy Hepes 06 ek, o
NasioThCs . .

V' BupoGuuuTBi Mikpocxem HaiiGinbin nowMpeni ABa pisHOBHIN
NasiHHs ONOPOM: KOHTAKTHHIT 3 JIBOCTOPOHHIM HPOBOJUKCHHSM CTPYMy i
KOHTAKTHHIT 3/IBOCHUM ENCKTPOOM. [X BHKOPHCTOBYIOTS /LISl IpHE/IIANIS
CTPYMOBEAyHHX BHBOMIB JI0 KPHCTAIiB i /Ul MOHTaXy KpHCTANB 10
MiAWApKiB 3a JI0MOMOrOK0 HPHIITHIX NPOKIAJOK.

Hespaxcaioun Ha HasBHi 1epeBarn METOAIB FPYNOBOIO Hasis, NpH
Montaxy Bupobis MEA wacto BHKOPHCTOBYCTHCS iHamBidyaibhe abo
pyune nasubs. Slkicth BUKOHAHHS iHAMBIAYaNbHOro nasHHs naGarato
3aeKNTD Bijt BHOOPY incTpymenty Ta kBanidikauii pobitnuxa.

1.3.2 Texunoaoris nasuus I'IC 1a M35

Montaxni  onepanii € naiiGinpm  tpysomictkumn B TII
surorosnenus I'IC, HIIC, M3B ta IMC. Oco6anBo we BigHOCHThCS 10
onepatiif BHYTPIlIHLOIO MOHTXKY APOTOBHX MCPEMHMOK Ta APOTOBMX
THYHKHX BUBOJIIB KOMIOHCHTIB, ¢ notpibuo  mposectu
MIKPOKOHTAKTYBaHHs KOKHOIO BHBOY OKPEMO.

OcHoBHi TEXHONOr{UHi CTany MOHTAXKY CIiYI0uN:

— KOMIICKTYBaHHs Ta MiroTOBKa KOMIOHCHTIB 10 MOHTAXY;

— YyCTaHOBKA KOMIIOHCHTIB Ha muaty 3 (ikcauicio na kieii aGo 6e3
(ikcanii;

— PO3BOJIKA FHYYKHX BHBOIB KOMIOHCHTIB 3 (hikcaiicio kinecm abo
6e3 dikcarii;

—  MIiKpPOKOHTaKTyBaHHs1;

~  KOHTPOIib.

Texuonoriunmii npoiec MiKPOKOHTAKTYBAHHs CKJIAAACTHCS 3 TAKHX
onepaiii:

— MiArOTOBKA MOBEPXOHb JI0 MAsHHS:

— Hanccenns uocy;

~  HAaHECCHHs! PUIIOI0 M HpHNiiiiol nacT;
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— uarpiBaHus 10 32JaHOi  TEMNEPATYpH Ta  BUTPHMKA M
remnepatypoio HeoGXinnmii vac;

—  OXOJIOJDKCHHS 3" c/ians 6e3 nepeMitlcHiis oBepXoHb;

—  OUMIICHHS 3 C/INANHs.

Jlis Buyrpimmboi  komyranii I'IC ta M3B  BHKOPHCTOBYIOThCS
1iBKOBI I1ATH: TOHKOILIIBKOBI, TOBCTOIIBKOBI, GaraTomaposi kepamiuui
11ati. MikpOKOHTAKTYBaHHs 38 JONOMOTOIO NAsHHs B 1IHX KOHCTPYKILiAX
Mac OOMEKCHE BHKOPHCTAHHS i3-3a HCJONIKIB, fKi Mae nasHus mpu
BHYTPIIIHBOMY MOHTAi, OCHOBHI 3 HHX TaKi:

—  HecTabiNbHICTh MASHOrO 3’¢/IHAHHS 3a MilIHICTIO)

—  HeoOXinHicTh BIAMUBAHHS 3aNMIIKIB (UIIOCY Mic/s nasuus;

— needeKkTHBHICTL  JI03yBaHHs  NPUIOIO  i3-3a  HecymicHoCTi
MiHIMaIBLHO A0MyCTHMOT 1031 NpHIIoI0 3 posmipami KIT ta nposiiuka;

—  HeoOXiAHICTb JIy/tiHHS;

—  HM3BKA NPOYKTHBHICTh.

[IpuKsIan MOHTAXKY Ta MIKDOKOHTAKTYBAHHS HaBeJCHO Ha puc. 1.4 i
puc.1.5.

T

Nasitn Moy

Masitn /

TRIIIIRS
KXRAN

Puicynok 1.4 — MowTa i MiKDOKORTAKTYBAIHA KOMIOHEHTA 12 TOHKOTUHBKOBIH
nnati:
| — KOMITOHCHT; 2 — IPOTOBHIT BUBI/L; 3 — KOHTAKTHA IIOMIA/KA;
4~ nijmapox a6o mIATA; 5 — MIKHA YACTHHA KOPITYCY; 6 — BHBI;
7 — crnanuit isonsTop — 3




[image: image9.jpg]Prcynok 1.5 — Mot i MiKPOKOHTAKTYBAINS KOMAOHENTY Ha ToBcTOmAinKODili
nnarti:l — KoMnonenT; 2 — KOHTAKTHA fomaKa; 3 — naata;
4~ 30Na BIAKPHTHX KONTAKTHIX MAOMIANIOK,

OcobnuBicTio MIKDOKOHTAKTYBAHHS TOHKMX TUIBOK 3 KPYrimMi
THYUKHMH BUBOJAAMH KOMIOHCHTIB, 3 IJIOCKHMH HABICHIMI IPOBiHHKaMIt
© necymicnicTs 2" c/tnyBacnuX 06’cktin, Tak ToBumMHA nuiBKN Jlyke Mana
(venwe Imkm) i posramonana ma Xpynkomy miamapky (ckio, citam,
kepamika), a uposiauuk (ue moxe Gyt apit aGo muocka cMykka
Matepiany, sikuii 106pe HPOBOANTL CTPYM) MAlOTh PO3Mip nepepizy y
siecaTky pasis Ginbme TopumHoo (20 — 80 mkm). Taka pismnus goac
BEHKI TPYHOLL NPH 3°CAHANNA] Ta OTPHMAHHS SKICHOrO KOHTAKTY.

Jis 3’capanus  OpoBIMMKIB B TOHKOMNIBKOBHX MiKpOCXEMax
BHKOPHCTOBYIOTHCS TAKi MCTOJIH NasHHs:

— A B HOTOI IHCPTHOrO rasy;

—  HASHHS MIKPONasibiukoM (inamsinyansne masins);

— MasHHA  iMOYILCHUM  HAIPIBAHHSM 3 03YBAHUAM  NPHIOI0
(inwBigyanbhe 1030BaHe MAsHIA);

— MastHis 3BOCHUM CACKTPOIOM IPOBIHHKIB.

[epen nasunsm 06" ckTi, AKi 3’ CAHYIOTECS, TYIATD,

Skwo B nniskosux  riGpwannx  Mikpocxemax  3acrocosani
KOMIIOHCHTH 3 TBEPJWIMH JKOPCTKHMH BHBOAAMM (KkyJbKOBi, Gamouni,
CTOBHUHKOBI | T. 1H.), TO B TAKNX BMNAIKAX BHKOPHCTORYCTLCS MAfNs B
1OTOL iHEPTHOrO rasy npi MiHiMAIBHO KOIyCTHMIi TemiepaTypi Ta 3a
KOPOTKHIT Tepmin.

ToBcTonmiBKOBI MiKPOCXEMH MAalOTH  TOBIUMHY HPOBIUIKOBOIQ
wapy Bit 10 Mkm 10 100 mim. Matepian nimapky - ne pissi Mapkn
Kepamiku, fKi MaloTh Kpaiui Mexaniuni BRaCTHBOCTI Hik ckno Ta ciran i
BHCOKY TCTLIONPOBIAHICTH. Bijlbiua TOBUUHA IIBKH Ta KpaIi BAaCTHBOCTI
NiAapKy  HAaj@ioTh  NOWMPCHT  MOXKIIMBOCTI  3acTOCYBamis  Nasiis
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seromiskosnx ['IC ta M3B, Taki KOHCTPYKUIT KPAIIC 3ayOKYIOTHCS,
/Gpe BUTPHMYIOTH BHCOKI TEMIIEPATYPH i TEPMOYJIapi.

[Mastns B KoHeTpyKuisx Toseromiskosux IIC ta M35 Bukonyiots
IKpONAsNILINKOM 260 OIIABICHHSM TIPUNIOIO y TIEHAX, AC Harpibariis
\oske 3tificiosaties 3a Gyab-1kuM Jukepenom. Tepes nasiusm KonTakTHi

(IOMIAKH Ta KOMITOHEHTH JYAaTh. JIYAiHis KOMIOHEHTIB BHKOHYETHCS SIK
OSIBHUKOM  TAK 1 HAHECCHHAM JIyANBHOT mactin wepes Tpadapert.
'eXHOMOris MAsAHHA KOMIOHEHTIB B KOHCTPYKNisx Toscromiskosux I'IC
ta M3B ayke cxoka Ha TCXHONOFIO NasuHs  KOMIOHEHTIB s
110BEPXHEROI'0 MOHTAKY HA APYKOBAHNX MIATAX.

Tlasina pyuHig MIKPONasuIbHIHKOM 3ATHINACTECH PO3OBCIOLKCHIM
croci6oM MiKpOKOHTAKYTYBaHHs, OZHAK el METOJ Mac jyke icToTnui
HeZ0MMK — Bill BUKIMKAC 3HaUNil TCrUIoBMiT BIUMB Ha MaTepian miaumapky
1IATH, YHACHIOK HOr0 B HiUNAPKY 3 KePaMiKu, CKIa Ui Citany MOKyTh
yTBOpIOBATHCS MIKpOTpitHi. TOMy uacTille BHKOPHCTOBYIOTH nNasius
IMIIY/ILCHIM HATPIBAHHSAM.

Texnonoriuni  MOKAMBOCTI  Nasnus  IMIYILCHHM  HATPIBAHHAM
nase/ieni 'y taén. 1.6.

Tabnuia 1.6 — TexHoI0riMHA XapaKTePHCTHKA SKOCTI 3 ¢/IHAHHA

Martepian Marepian susonin
KOHTAKTHUX : 5 . Mize
likens | 3onoro Mius Cpino

IOLIOK Hiven i w P JStyjuKeHa
3onora noiska

3 nimapKoM | 3ano8ink- | ayKe a06pe aope Fo6ie
HiXpoMmy Ha Ho noGpe
cirani
Miznna nniska
3 nimapi 310Bib- 3a/0BiIb= | 34/10B1IL-
e g no6pe e nobpe
XpoMa Ha 1o Ho Hno
citani
Donbropanuii 3 %

. F10BUIb= 3a10BUIb~
MIJUUIO CKIIO- % 6 nobpe uuo J06pe no6pe
TEKCTOMIT
[niska .
HIXpOM-Mi/L- | 3a%0Bib- | Ayxe | 3210Binb- | 3M0BiNb- | 3a20BiNL-
HiKe/b Ha HO nobpe HO HO no
citani





[image: image10.jpg]Hpuknamn

HasezeHo y Tabi.1.7.

TEXHOJI0]
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HUX  onepauiiinnx - Kapr

OO HasHis

Tabmuua 1.7 - Texuonoriuni onepaiiiini kapTi 1110/10 nasHHs

Omnepauii i ~ Yerarkysauns, Marepiann | Jlonarkosi
Z | nepexomn TPHCTPOT, BKa3iBKH
& % incrpyment
5
T2
1 2 3 4 5
[lans BHBOAIB AKTHBHIX CIICMCHTIR
1 Beranosuti Ipucrocysanns Ipucrocy-
iary B 20 YCTAaHOBKH BaHs
npucrocysansn | «<KBAHT-3A»,
I'T" 7820-4069
[inuer
MeHHmi
upsamii ounnit
Mikpockon
crepeockonivmmii
MBC-1 aGo
MBC-2
2 Pozsectn Hinuer = BupoGusti
BHBOJH MemH i i
aKTuBimx upavii ounii Tonosorii
enemenTin Tonka wiseiina 2-
bl
cknaganpiomy | Crin MoHTANKHO-
Kpecseniio IBaprosanbIMii 3
J103aTOPOM
11.020.000.2MTY
3 CymicTnri Tepmoonisens -
ueHTp i
eNeKTPOjtY po3NA0BAHS
TEPMOOJIIBILA 3 | BUBOJIB,
BHBOLOM TT 0821-4026
AKTHBHOIO
ereMenTy

j O

Tponosskenns tabmn. 1.7

[1 2 3 ] 3
4 [purucuytn Te x =
BHBIIL
CNEKTPOLLIB
TEPMOOIBLA
J10 KOHTAKTHOT
IIOUANKH
LS Tlposectu Crin Mowraxuo- | - Kinbkicts
NasHHs BHBOIB | 3BapIOBANILHHIT 3 immysiseis 1-3
J103aTOPOM
1 020.0002M
6 TlosTopiTu B = Bunin
nepexonuu 4-5 AKTHBHOTO
U1 KOKHOTO enemenTy
BUBOLLY nicns
AKTHBHOTO KOHTAKTyBaHNS
enemMenty TIOBHHCH MaTH
IriAHo HesHauHe
CKIAANIBHOMY HPOTHHAHHS,
KpecieHHIo o sabesueuye
BiacyTHiCTH
HANPYKEHOro
crany
7 BauncTiTi Bpycoxk Crnpr Saunuwarn
eIeKTPOA untipysabhuii CTWOBHIT | CNEKTPOI
pekridi- uepes 30-40
KoBaHuii onepautiit
Baruer nasuus i
npoTHpaTH
itoro
TAMITOHOM,
3MOUCHHM B
cupri

PosrisinyTi TeXHONOTTT BUKOPHCTOBYIOTBCS HE TUILKH B CKJIAIATbHO-
moHT@KHMX  onepauiax urorosaenns I'IC ta M3B.  Ananoriano
npooauThes Montax T'IM, TI®IT, HBY-monynis Ta cy66i0KiB, B AKHX
3ACTOCOBYIOTHCS  IUIATH  YM  MIAIAPKH  BHIOTOBJICHI 33  IUIIBKOBOIO
TexHonoricio Ta Geskoprycua enemenTha 6asa.
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1.3.3 Texnonorivmi marepiann s nastnns

Enexrpuune 3'cinanns 06°ckrin 3a 0NOMOTOIO HAsHRA MOAINBO
TUILKH TIPH TIPHCYTHOCTI TEXHOMOMMHUX MaTepianis: (uuocis, npunoin.
npuniiinux nacr.

Skicne masufs  3a0CKMTH  BUL Craiy [0BEPXOHb 3 CAHYCMHX
06 ckris. Texnonoriunmii nponee nasuug nepeabaiac ycysanis oKCHaol
naiBKy 3 nosepxui. lenyiors jiekinbka 3acoGiB ycyBanns okenanoi miiski
(puc. 1.6), anc waiiGipbn nowmpennm ¢ 3aci ycysanus 3a 10HOMOIo0
(unocis.

3acobn puaancis

BKH
I |
3a lonoMoroio B razosnx Diznko-Mexanivui
(uocin CCPEAOBHIIAX
1
I I 1 I 1 [ 1
£
% ® ¥ % ® o =
= ¥ 2
HEHEEIREIREIREIREI e g 32
=] 2 g = o 2 g 2 > z S
& £ AR g g @ S a FE
= ] &'l '8 S e 2 3 £ 5
gl (3f1glle| (=] I1E] |8 Cl £ S =
8 2 = = @ ® 5
el &l el (BB |8 a 55
4 & 2 8 s A
O =] |8 2= & 3
@

Piteyiiox 1.6 — 3acoGi yeynanns okenanoi nainki

DiocaMi — HA3MBAIOTH HCMETANCEI PCYOBIHM, 1O CHYKATH JUIs
BHIANCHHS 3 NOBEPXOHb HPHIOS | MaTepianis, 1O NAAIOTHCA, OKCHAHOT
naiBKi, Ta 3a006irauns il yTBOpEHHs npy nasuni.

V sanexwmocti Bin Temueparypraoro iuTcEmmly akTHiocTi, durock
NOAIAIOTHCS HA HusbKoTeMnepaTypii (1o 450 "C) i Bucokotemneparypii
(e 450 °C).
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Pmocn, AKi 3aCTOCOBYIOTH B CKIAAAILIO-MONTAKHNX ONEpaLisx

podimrsa MEA, noBrini 3a10BOJILHATH HACTYITHHM BHMOPaM:

— XIMIYHO He B3ACMONIATH 3 IPHIIOCM:

— AKICHO OYHILATH OBEPXHIO OCHOBHOIO MATEpiany i NpHIOIO Bijl

wening

— 3AXHU@TH 3'CAHAHNS, 110 NAsCTLCS, Bi BIUIMBY HABKOJIMIIHLOIO
CCPEOBHIA B NPOUEC] mastis;

— MATH TEMICPATYPy [IABICHHS 1)
npnnos (na 20:25°C);

— CHPMATH 3MOMYBAHHIO [OBEPXHI MaTepiany, L0 [AACTLCH,
PO3IIABACHUM MPUIIOEM;

— Temnepatypa pockucienus nosutna 6yt B mexkax 90+

— sbepiraTi CBOT BIACTHBOCTI i CKIA NPH HasHii;

— e BHKJIMKATH KOPO3ilo MasHoro 3'cimanns i me BUAINATH B
1HPOLECT MAANIS TOKCHYHHX PEYOBHH;

— He BHIUISTH NPH (AafHHi PEHOBHH, 10 HErATHBHO BIUIMBAIOTH HA
XapaKTePHCTHKH BHPOGIB.

Haiibinpiie  sukopucranms — MaioTh  (uiocH,  cknax  Ta
XApaKTepPHCTHIN AKNX naseaeni y Tabn. 1.8,

TIpuniii — ne meran a0 cruia, AKHil 30CTOCOBYCTLCS NPH NAsAHHI TA
3AM0BHIOC 3230p MiK 00’ CKTaMK, 110 3’ CAHYIOTHCA.

Tlpuniii  nosuuHmi  BONOMITH BHCOKOIO MEXaHiuHOI MilHicTio,
racTHuticTio i mumpmictio B piakiit dasi. Kpim toro, npuniit nosunsmii
J100pe 3mouyBatit 006" CKTH 3'€ANANNS, 110 MASITHEA, ICrKO PO3TIKATHCS 110
NOBEPXHI | MPOHUKATH B 330PH.

Enexrpoximiuni notenuianu i remneparypni koediuicsru niniiinoro
posmmpenns npunoio i merany abo {ioro NOKPHIT, AKUil MASCTHCH
nosuii Gyru Gamspki 3a suavenuam. Kpim Ttoro npunoi nosunmi
BUINOBIATH BUMOTAM ECKTPONPOBINHOCTI, TENNONPOBIAHOCTI, BAKYyMHii
wineHoCTi i Koposiiiniii crifikocri, Knacudikauis npunois i npuniitnux
nacT, ski 3actoconyioThes y supoGnursi MEA, 8 sancikuocTi Bij ixnboi
TEMNEpaTypH nnaienns npuseaena B tabn. 1.9.

¢ TEMICPATYPH IUTABACHHS

50°C;





[image: image12.jpg]TaGmmusa 1.8 — Cknan ta xapakrepnerika iocin
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Ximiumuii ckian

Axtusnicts npu 260 'C

CTHIIOBHIT

2
Komnonentn | 3micr, ;C; E
% Eo| & 8
8 T¢| € IR
£ g2/ 8% ¢ ZE|EE( B¢
s 58| 225 5:| 8z]gk
£ 23| 858 El52| 8&
E R - Exl8s|og
= cd|lags g2 28|88
Kanidposn 10-40 | 225- | dyxke 1,0 108 1,6 1,1
cocrosa ‘B’ 330 | cna6-
Crnpt 90-60 Knii
G| erunosnii
| i3onponi-
o J10BHif
Cmona 20-30 | 225- | Tex 13- 108 1.8 1,5
nosiedpipua 375 1.7
& | TH-9 a6o
| 1TH-56
© | Enwauerar | 80-70
Kanidponp 15-30 | 200- | CnaG- L1 0.8 2,0 1.3
cocnosa ‘B’ 400 Kii
Kuciora 3,0-
caninwiosa | 3,5
Tpuerano- | 1,0-
E namin 1,5
Z[ Cumpr 81-65
€| crmonuii
Kauiponn 25-30 | 200- | Bixcyr- | 1,1 |08 - 1,2
cocHoBa 400 | wiii
Aninin 34
= | consmo-
Q1 knemit
g Crnpr 72:66
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Tabnuma 1.9 — Knacndikauis npunois i npunifinnx nact

[Tpumiii i nacra Temneparypa mwiansetst, °C

0Ocobo nerkoruaski Jlo 145
Jlerkornnaski Or 145 j10 450

Cpemibornaski 2450 21100

Kpim rakoi knacndikauii, npunoi wme niaposainsioThes  HA
1113bKOTEMITEPATYPHI (°,,< 450°C) Ta BHCOKOTEMMEPATYPHI (> 450°C).
Tpu BUGOPI IPHIIOIO CHIA IOTPUMYBATHUCSH HACTYHOT YMOBH:

To>Te> Ts>Ta,

je T, — Temmepatypa MNOuaTKy  IUIaBICHHA 4 HeBaxanux
CTPYKTYPHHX 3MiH MaTepiaiy, 110 MaseTses; T, - Temieparypa nasuus; T; -
TeMIIepaTypa pOSILIABIIOBAHNA TPHIOIO; T, - TCMNepaTypa HarpiBaHus
[AAHOTO 3'CAHANNS B yMOBAX CKCIUTYaTAllil i NPy HacTyniux nafikax.

B BupoBunuTsi Mikpocxem Ta MEA BHKOPHCTOBYIOTLCS NPHIIOT, siki
naseseni y tabm. 1.10.

Tabanua 1.10 — IMpunoi

Buw npunois 3a Temnepa-
Mapka HpHIIoIO Ta NO3HAYCHHs
OCHOBHHM Typa 1uias-
JIOKYMEHTa Ha [10CTaBKy 0
KOMITOHCHTOM senns, 'C
1 2 3
OcobamBo erkonaaski
Inziesi ITUuK 24 (OCT 48-132 - 78) 123-126
MOWH 52 (OCT 48-132 - 78) 121
Inico-cpibmsmi MMHuCP 3 (OCT 11 054.007 - 75) 141
Cruas Pyna (TY 6-09-4064 - 75) 66-70
BicmyTosi Ciunas Pose (TY 6-09-4065 — 75) 93-97
110Bu (OPO.021.025 TY) 130-150





[image: image13.jpg]Tponossenns Tabu.1.10

1 2 3
Onon’so- TIOCB 42-10 (OCT 48-132 - 78) [ ia5-167
cBiIeRo- MOCBHO 25-30 (OCT 48-132-78) 106-153
Bicmyroni MOCB 33-33 (OCT 11054.007-75) 120-130

Jlerkonaasxki
Hu-2 (FOCT10297 - 75) 156
TOMu 5 (OCT 11 054.007 - 75) 225
1OMn 10 (OCT 11 054.007 - 75) 200-215
Inaicni [ICHu 5 (OCT 48-132 - 78) 317
ICHu 20 (OCT 11 054.007 - 75) 270-280
CHu 25 (OCT 48-132 - 78) 255-265
HICHI 40 (OCT 11 054.007 - 75) 215-235
11CHn 50 (OCT 11 054.007 - 75) 190-215
TI0C 98 (OCT 11 054.007 - 75) 210-230
110C 90 (FOCT 21930 - 76) 183-220

, 110C 61 (FOCT 21930 - 76) 183-190

(2’;:”:‘[::; TOC 61M (FOCT 21930 — 76) 183-192

(Gorcyprnniy | 11OC 40 (FOCT 21930 76) 183-238
10C 10 (FOCT 21930 - 76) 268-299

I0CK 50-18 (FOCT 21930 - 76) 142-145

I10CK 36-17 (OCT 48-132 — 78) 130-150

MOCCy 61-0,5 (FOCT 21930-76) 183-189

MOCCy 50-0,5 (FOCT 21930-76) 183-216

0108’50~ MOCCy 40-0,5 (FOCT 21930-76) 183-235
BB 0CCy 35-0,5 (TOCT 21930-76) 183-245
(Manocypmani) | [IOCCy 30-0,5 (FOCT 21930-76) 183-255
10CCy 25-0,5 (NOCT 21930-76) 183-266

T0CCy 18-0,5 (TOCT 21930-76) 183-277

TOCCy 95-5 ('OCT 21930-76)

2232::.: [10CCy 40-2 (FOCT 21930-76)
muons | 1OCCy 30-2 rOCT 21930-76)
T0CCy 8-3 (FOCT 21930-76)
0050 0,1
| Osono 02'(roCT 860-75)
Onon’smi 1101; 1102 (FOCT9723 — 73) ;25
Cuian 2.2 (TY 48-21-788 - 85) 2

[ Iponosxkentia 1abn.1.10

1 2 3
TIOCy 9 (OCT 48-132 - 78) 237-248
- MOBu 0,5 (OCT 48-132 - 178) 224-232
Onoe’sui 11011 10 (OCT 48-132 —78) 199210
11011 80 (OCT 48-132 - 78) 200-250
| C1(I'OCT 3778 -77) 327
| Caunuesi C000 (TOCT 22861 —77) 327
MC1 (FOCT 16138 — 78) 327
11CpO 10-90 ("OCT 19738-74) 221-280
MCpOC 6-59,5 (FOCT 19738-74) 180-185
Cpibusni 1CpOC 3,5-95 (FOCT 19738-74) 220
MCp3 (FOCT 19738 - 74) 304-315
MCpOC 3-58 ("OCT 19738-74) 180-190
1Cp 2,5 (OCT 19738 - 74) 195-300
ICp 2 (FOCT 19738 - 74) 235-238
Cpitnani 11CpOC 2-58 (TOCT 19738-74) 183
ICp 1,5 (POCT 19738 - 74) 273-280
MCp 1 ("OCT 19738 —74) 225-235

Mapku nipunois cknaaioses 3 Gyksu I1, o noswavac npumii, i
onmmici um  jgexinbkox OGykB i ump, WO BIANOBIAHO NO3HAYAIOTH
HaiiMeHyBaHHs1 KOMIIOHEHTIB i KLILKICTh OCHOBHOIO KOMIOHEHTA 110 Maci
(O - onoso, C — ceuneus, Cy — cypma, Bu — sicmyr, Cp — cpibno, Un —
inniit).

Mpuniiina nacra — ue cymin nOpowKy i3 marepiana npunoio,
(miocy Ta JIOATKOBHX OPraHiuHUX PEYOBHH.

BHMOrH J10 BlacTHBOCTE NPHITHHIX 1AcT Taki:

— mnosunna  Gyrn 3aGesmeucna  BHCOKA  CJICKTPONPOBIAHICTL
3'c/HaNKs B 3aaHOMy Jliana3soHi TeMrepatyp, TpH 11bOMY IHTOMMIT onip
nosumii Gyri B Meaax 1-8 Om/em’ npu Temneparypi 20°C;

— TemiepaTypa CyilinHs noBHHHA OyTH JIOCHTbL HH3bKOIO, 4ac
nonimMepu3anil MiniManbuumM;

— 3yCHJUIS BIAPHBY CKICCHHX TOBEPXOHb rnoBuHne OyTH He MeHil
100 m’c/cmz;

— cTyninn B's3kocTi noBunen 3aGe3ncuyBaTH  TEXHONOMMHICTH
HaHeceH s NaCTH Ha NOBEPXHIO yepes Tpadaper;

— nosutHa Oyri cymicuicTs 3 onepattismu TIT nasuns;




[image: image14.jpg]26

= criiikicth 0 BILIBY XiMiunix peakTusis;

~ HaBUCIAA nOBINIA Gy1y OIHOPiIOIO | romorenioro,

B sanexnocri BiL Metony Hakecenns npuniiinoi nacryy Ha nnary,
BMICT MeTanepoi CKIA10BOT yacTiy JopisHioc:

- 3a Jnomoroio A03aropa — 80% gix 3aranbioi macw;

— Uepes tpagaper — 85:959, Bill 3araibnoi macy,

Hepenik PHIIHNNX  mact, g BUKOPHCTOBYIOTRC
Mikpocnek'rpouu(my BUPOOHIITB napesero yrabn. 1.11,

Tabnnus 111 - Hpuniiini nacry,

Mapxa ta
To3Hayenns
J0KymenTa

Ha 1ocTaBky

Temnepa-
Typa

uaBjicn-
s, °C

Haiimenysanng i 1o3Hayenns
AOKYMenTa Ha nocraniy

NOCK 50-18-KT
(OM0.033.002 TY)

Ocobinno aerkonnansi
Hpumiii nop. MOCK 50-18
('OCT 21931 - 76
Kanipors cocropa Mapku A
("OCT19113 - 84
Tpueranonamin
(TY 6-02-916-76
Hpuniii nop. TIOCK 50-18
(I'OCT 21931 — 76)
Kanipors cocriona Mapkn A
(IOCTI19113 —84)

Tpueranonamin
TV 6-02-916-76;

Honiermenrnikon, 35
(TY 6-14-719 — 82)
Jlerkonaapki

Mpuniii nop. 110C 61
(I'OCT 21931 - 76)

1IOCK 50-18-KTTI
(OMO0.033.002 Ty)

1OC 61-KT
(OMO0.033.022 TY)

1OC 61-KT

Kanions cocrona Mapkn A
(OMO0.033.022 TV)

(FOCT 19113 - 84) 7.5

27
Hponoskenns 1a6n. 1,11
1 2 3 4
110C 61-KT Tpueranonamin 183-190
(OMO0.033.022 TY) (TY 6-02-916-76) 7.5
1OC 61-KTIT [lpuniii nop. [IOC 61
(OMO0.033.022 TY) (I'OCT 21931 - 76) 85,0
Kanidons cocrosa Mapku A 183190
(FOCT19113 — 84) 7,125
Honiernnenrnikons 35
(TY 6-14-719 - 82) 0,75
10C 61-KTIT Tpueranonamin 183-190
(OMO0.033.022 TY) | (TY 6-02-916-76) 7,125
T 11843 [puniii nop. 1OC 61
(TY HEC 644 - 87) (I'OCT 21931 - 76) 85,0
Daioc 2MD 183-190
(TY 88 YCCP 192.084 — 87) | 14,2
[Monierunenrnikons, 115
(TY 6-14-826 — 78) 0.8
11323 [lpuniii nop. [IOC 61
(TY HEC 644 - 87) (I'OCT 21931 76) 90
Kanigons cocrosa Mapku A
(T'OCT19113 - 84) 2,7
Tannose macno
(OCT 13-184 - 83) 0,3 183-100
Tonierunenraixons 400
(TY 6-14-714 - 79) 6
Honiernnenrnixons, 155
(TY 6-14-826 - 78) 0,65
Terpabpomin ainerrena
(TY 13-05-140 - 83) 0,35
T 11313 Tpuniii nop, TIOC 61
(TY HEC 644 -87) | (rOCT 21931 - 76) L.
Kauidons cocrosa Mapku A
(I'OCT19113 - 84) 3,2
11313 Himerunaneramin 183-190
(TY HEC 644 — 87) (TY 6-09-537 — 80) 32 il
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Tposoxenns raGur. 1.11
1 2 3 4
11313 Tasnose Macno
(TY MEC 644 —-87) | (OCT 13-184 —83) 1.6
Tonierunenrnikons 115
(TY 6-14-826 — 78) 1,6
Terpabpomin ainenrena
(TY 13-05-140 — 83) 0.4

183-190

1.3.4 YerarkyBanns, 0CHAIICHHS Ta iHCTPYMENT s HasHus

Bignosizno no JICTY 14301 — 73 3acobu TexHonoriuHoro
3a6e3rneueHis BKIIOYAIOTh:

— TeXHONoriuNe ycrarkysanus (y TOMy 4MCHi KOHTpOIbHE i uist
BUIPOGYBaHb);

— TeXHONOriuHe ocHalens (y TOMy uMcii incTpyMenTH i 3acobu
KOHTDPOJIO);

— 3acobu Mexanizauii it aBToMaTH3auiT BUPOGHHUIX MPOLICCiB.

Bu6ip 3aco6is Texnonoriunoro 3a6esneucnis poburhes 3 obnikom:

— THIlY Ta yMOB BHPOGHHITBA,

— Buay BupoOy i nporpam {oro BUITYCKY;

—  XapakTepy HaMiueHOT TeXHOJIOT]!

—  MOXIMBOCTI FPynyBaHus onepatiit;

— MaKCHMIbIOIO 3acTOCYBaHHs  CTAHJAPTHOIO OCHALICHHS i
YCTAaTKYBaHHs;

—  pIBHOMIPHOrO 3aBaHTAKCHIS BH3HAUCHOTO YCTATKYBAIHS.

OCHOBHIMH XapaKTCPHCTHKAMH YCTaTKYBaHHs €1

—~ NPOAYKTHBHICTH;

—  CHEProOCMHiCTh:

— macoraGapuThi napameTpH;

— BapTicTh.

Tlepenik Ta XapaKTCPUCTHKH OCHOBHOTO YCTATKYBAHHA HABCICHUIT Y
Tabn. 1.12.

29

Tabmuna 1,12 - [lepenik  Ta  XapakTepHCTHKH — OCHOBHOTO
yCTaTKyBauHs

Hatiwe. | TOCT, TV aGo )
nomep Texniuna XapakTepucTHKa
HYBAHHA
KpecieHns
Veranoska | OH-424 SannwkoBuii THCK 50 MM pT. CT.
sysinns FaBapurni posmipn
680x720x1200 Mm
Maca 50 kr
Yeranoska CnokuBana nOTYANICTL 2 KBT
JlasepHa TaGapuri posmipn
«KBant-9» 1300x800x1400nmm
Maca 250 kr
Esexrpona | JIEM3013001 Jlianmason poGoumx Temneparyp
niy CK- 200-1000°C
10/16.6-5 Makcnmansna pobota Temnepatypa
1000°C

KinbKicTs TeIiosnx 30m - 5

Tounicts nigrpumkn Temneparypu +2°C
Jlianason pery/oans WBHAKOCTI
Komsecpa 15-150 Mm/min

MakCHMAIbHA CHOKHBANA HOTYRHICTD
40 kBT

Tabaputni posmipn

4950x1125x2860 Mm

Maca 2000 kr

1.3.5 Konrpose sikocTi nasinust

SIkicTh masnux 3’ cAHaNb y BAPOOHHUNX YMOBAX OLIHIOCTHCA TAKHMI
METOIAMH:

— MeTOJOM  KOHTpOMO, 1o  He  pyiimye  (papianifinmii,
YALTPA3BYKOBHIT, MCTOJL 3Mipy EICKTPOONOPY i T.iH.);

—  METOJI0M PyiiHyI040ro KOHTPOIio (MilticTh Ha BiApHB);

— HENpsMHM METOIOM (KOHTPOJIb TEXHOJOMUHIX PEXKUMIB i
MaTepianis, Ta iX onTHMI3AMis).

|
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Jlnst onepakaitis BHCOKOAKICHIX NasHiX 3'cmatn HeoGXiano:

— npaBuibio BHOpaTH npumiii, mo 3abesneuyc swmdy3iiinii o6min
3 MeTanami, siki NAsiOTLCS, IS YTBOPCHHS ONTHMANBHOT CTPYKTYpH
MasHOTO 3'cAnanms;

= BuGpatn quiioc, o 3abesneuyc akTHBIE POIUMICHIS OKHCHIX
nAiBOK Ha noBepxmi Actaneii, ki cmyiothen, i HPHIIOIO Ta BUKJIIOYAC
YTBOPEHIISl OKHCHHX ITIBOK Y MOMCHT nasmins;

— 3aGe3MeunTH BHKONANIA TCXHONOMYHUX BUMOT 110 KOHCTpPYKLi
NAsSHUX CHCKTPOMOHTAKIHNX 3'C/IHAND;

= 3abesneunti NiroToBKy NOBEPXoHb ACTANCH, 110 3CAHYIOThCA;

— 30epirati HiAroTOBNCHI 10 NASHHA WIATH, KOMIOHCHTH i HasicHi
CHICMEHTH B yMOBAX, LIL0 BUKIOYAIOTH 3a6PyHCHHS ii OKHCIIOBAHNS IXHIX
MOBEPXOHb;

~ YCTAHOBHTH CTablibHiCTL peskiMiB TexHonoriumoro npouecy
Hasus, o 3aGesneuyiorh OACpKANNA HASHAX 3CAHAND  BUTOBIMHO
BHMOT'AM JIO HIX;

— MATH KOMILICKC TEXHOJIONIMHOTO yCTaTkyBanms i npicrocysans,
o 3a6esneye pucokosikicne ckiananus IC, M35, IMC, J1B.

Sk nokasye BupoGHnumii gociin ronosi (dakropu, siki BuKIMKaIOTH
BHHHKHCHNS ACDCKTIB nasiiis €:

— BILUICHHA 3a0MIIKOBHX Ta3is npn masnni KIT um MonTakinx
oTBOpiB;

— BCTAlOBACHHS — TCMICPATYPH — HarpiBalHs — NPHIOIO  BHLE
3a3HaUCHOT HOPMI;

— HesKicHa MeTaili3allis 0TBopis;

— MOraHa ajresis NPOBIAHMKOBOT MuiBKK 10 nigmapky un
METJICBOIO 1Wapy /10 iCHeKTPHINOT OCHOBH ILIATH.

o6 yuuicytn gedexris npn nasuni, TPOBOAATE BXIAUNIT KOHTPOIH
mnar ta EB.

Kontpons mniskoBiux miar Busnauactses BunpoGysanisim  na
Bigpue. Jlns wboro apit i3 30mota 31 999,99 F40 micm npunaiBaoTh 10
kontponbioi KIT ra samipioiots ciny sinpusy, ska nosmmna marn
3HaueHns Bkasani y HTJI.

Jlns - BupoGumdoro  kowtpomo masums nnar JNAHKY,  siKa
BunpoGyerncs, narpisaiors 1o 250°C, na KIT nanocsts Kpannio o6patioro
¢umocy i pobouy nosy upunoto. Micns POSTIKallHs NPHIOI0 BUMIPIOIOTH

31

WAOIUIY, TOPIBHIOIOTH iT 3 CTAJIOHHOIO i BHXIAHOIO ILIOMMHOI 0

postikanns. ) ) .
Kpurepiem ouinki  skocti ¢ yMOBHO  npuiinsnii - koediumicnt

postikanns:

(7.1

m=

a¢ S, - maoma ao3mn NPHITOKIO J10 PO3ILIABIIOBAHNSA, Sp - mnoia
HpNnoio, 3aiinsTa iM nicis posnnasicis i ]’)03Tikalillﬁ. .

[pu 3mauenni koedimicnra pm‘rilfauux. skuii gopishioc 0.9, un
Oinbinomy 0,9 - nasus BBaKacTbCA 3a0BIIBHIM. )

JUis OMIHKH  TasiiNs  BHKOPHCTOBYIOTH — TakoOX — BHMip oy
wouysanns 0%, Slkimo kyt smouysamns jopismoc wn menme 307, 1o
1asHHs BBAKACTBCA 3a10BinbHIM (puc. 1.7).

Puicyniox 1.7 - Bisnauciiis kyra 3Mouypaiis:
1.2 - erati, aki nasiorbon; 3 — npimiiiz © — KyT 3MOUyBalHA

KoHTpoiIh p# BUKOHAHI] MAANMX 3'CHAHD BKIIOUAC TAKOK OILiHKY
SOBHIUINBOTO BUTIAAY, 5IKA NPOBOMMTLCA B HOPIBHSHHI 3 CTAIOHHHMI
Jpaskami. Bisyanbiim orisuioMm MOXyTh OyTH BHsBicHi ’EBKIUIICCIICK'I':i
nasiix 3’canany, K nenponaii, nepemutin, Gypysbki, saiisuii npumiii,
XOJM0NC TasHHs, NPHINIAHHS NPHIOI 0 TOBCPXHI TLIATH, TPILIH,
Gimnmii i TemHmii ocaky Ha riati. ) . .

Jlus Toro, 106 BYacHO BHABHTH Hcm(_icm Nnauku, 'l"ICOSXl,LlIlO
HIPOBOANTH  KOHTPOIbL MiCIIs KOKHOI TexHonoriunoi onepauii masiis,
BIAPOGASTH TEXHONOITHIT PEKIMI | BUPOBALKYBATH iX B Tll.A Ane TTIT
nasnns, AK  OUIBWICTH  CKIAANMX 33 POKHMAMH  IPOLECIB, MAlOTh
jasnauchmii Biacotok Gpaky. Tomy micis oncpauiii.rpynonom nasuns
NPOBOANTLEA 060B’A3KOBO, KpiM KOHTPOJiA, scdekartis, 10610 ycynenns
neexTin nasHus.
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1.4
MIKpoknnanrynnmm 3a lonomoroin 3IBAPIOBaNNs

3Bapiosann i

%, 3 BiIOMEX  metopj i

. é ONB  MiKkpok

nﬁu;,me 3aCTOCyBatis npn MonTasKi MEA Pororeins, M
BaploBauns — e ¥ pa

Wi le npouee yrsopiosans HEPOY’CMIOrO 3" cananig

iy WIeH - MiceRolo  cninaskoro abo  mnac
pl YBaHUAM uit 0H04acH0 m1iy BILIHBOM 060X crioco6ig. e

CHYIOTb Taki pistosiay 3BapioBanns; )

~ 3Bapiosanus mwasnenns;
~ Jlasepue 3sapioans:
~ Jlyrose 3mapiosany;
~  CICKTPOHHO-NIpOMeHeRe 3BAPIOBAH 11,

~  CICKTPOHHO-NIpOMerieRe
g 1CBE 3BapIOBg 23003
enekponin; PIOBAHIA ra30po3ps iy JuKepernom

~ MIKpomasmose ssapiosans:
~ 3BAPIOBAHISA THCKOM;
~ TepMOKOMMpeciiine 3BAPIOBaHs;
~ TepMoKomnpeciiine 3 y
BAPIOBAHHS 3 3acTOCY B
- 3iii ! ‘ '
andysiiine 3BAPIOBaH B e
~ YIbTpassykose ssapiosanis;
~ KomTaktHe ssapiopans;
~ ToueuHe KonTakTie 3BApIOBaNHs;
~ oanobiune Konragrie 3BAPIOBaHIs;
— 0aHOGIY 3 y
- nﬁ]mﬁiq’:: KOHTaKTHE 3BapioBans posterenm enexrposom;
KouTakrhe 3gapiopar, '
- 4 1S 3UBOCHIMMY e H
MOBHE KOHTaKTHE 3BApIOBANIS: oo
= pemcdue sapropans;
~ CTHKOBE 3BapIoBans,
HaiiGinpm i
TOIHpeni B ckpana i
: UILHUX  onepa
MEA nacrynni MCTO/H 3BapioBanus: P TS
~ TepMoKoMmpeciiine;
= CACKTPOKOHTAKTHE;
~ YIbTpassykoge,

3

L.4.1 Tepmoxomupeciiine 3saprosanus

‘Tepmoxomnpeciiine 3paploBanus — ¢ 3BapIOBalHA THCKOM, 1IPH
AKOMY HAIPIB TOBEPXOHD, MO 3'CAHYIOTLCS, 3UCHIOCTHES 10 TIEpeXOTy iX
Y IIACTHYIHIT CTal 3 0IHOYACHHM HOJAHHAM THCKY.

Binbin cnpomieHo  TepMoKoMIpecis - Le 3BapioBalius THCKOM 3
finirpisom.  Temmeparypa B Toumi  MiKpOKOHTAKTYBAHHS — npH
IEpMOKOMIIpECT He MOBHIHA  [ICPCBHMILYBATH TEMIICPATYPY yTBOpPCHHS
CWICKTHKH  Matepianis, wmo 3'canyiotses, i npubmmsno  sianosinac
remnepatypi Bianymienns a6o ianany Ginbu miacTHUHOro Marepiany.

Bei  marepianm, mo 3'cHyIOTRCS npH TepMOKOMIpecii, Mokia
PosAiHTH B Takmii ciociG:

— MeTaNM 3 BiIMIHHOIO B3acMHOIO Jmdy3icio y TBeppomy crani
(Ag-Au, Au-Cu), Boni MaioTh Haiikpaity 3BapioBanicTh;

— MaTepiaii, Mo YTBOPIOIOTH MK COGOI0 HH3LKOTEMIICpATYpHi
enrextikn (Al-Si, Au-Si), skicrs 3BapioBanis B HHX 3a/10BiIbHA;

— MeranM, B3acMua JuQysis  AKHX NPHBOANTL IO YTBOPEHHS
INTCPMCTANCBIX  3'CHAlL | CBTCKTHK, BOHHM  MalOTh  3aj10BiNbHY
IBAPIOBAHICTL, le NOTPIGHO perenbHe AOTPHMAHHS  PEKOMEHIOBAHHX

PEKIMIB 3BaPIOBAHHSL.
MiKpOKOHTAKTYBalHS MCTOAOM TepMOKOMIpecii

Mac HacTymnHi

nepesarm:
— crabinbuicTh nporecy 3BaploBans;
UYTIAHBICTL 10 HCBCHMKHX  BIAXMICHBL  BiJl  ONTHMA€LHHX
HIAYCHDb TEXHOMONUHIIX TapaMeTpiB;
~ npoctora i HauiiinicTs incTpymenTa if ycratkysanis;
— BHCOKHii CTyMilb BIATBOPIOBAHOCTI SKOCTI 3BapCHHX 3'CAIHAND;
— JICTKICTh PEryNioBalus i KOHTPONIO OCHOBHHX TEXHONOMMHHX

HapameTpis.

OcnoBui Heonikn MeTojty:

— BHCOKI TeMIlepaTypH B 30Hi 3Bapiopanis (250...350°C);

~  BHKOPHCTaHHsi 3051074,

VTBOpeHHS KOHCTPYKTHBHO MIllHOTO 3'¢IHaHHs JIOCArA€TCs NpH
si3naueHiii emueparypi i Tieky. Ha sicicts 3'cananns npu tepmMokmmnpect
3HAUHO BILIMBAIOTH CTAH NOBEPXHi MCTANIIB, a TOUHILIC HASBHICTL OKCHAH
miiskn.  OcobaMBO  1E  103HAYACTBCA  NPH MiKPOKOHTAKTyBaiHi

nposiannkis (J10..50 miwm) Ha miskosi KIT Tosuuioro 10 Imkm.
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o6 i
Heosxim!,a 3;weuumm CTYNiL oknemonanmy noninuens 3'cananng
oot emmn IroToBka Marcplanlfx, o 3’ cuuryiorsey, - (oummenny
MiKPOKpm"a];wmaancmm, 3aXHCT Big OKHCIIOBANNA). 3 pigyo MBTOIO'
AKTYBAHHA  BuKOHyeThcy 4
: ! 3aXHCHOM g i
AProny Ta inumx inepriyy rasax. ¥ smmey =

Vei s Tepm i
OKOMIpeciiinoro ssapiopar, i
10 HACTY MM oy PIOBANNS MOycHa Knacudixypary

= cnocoby narpisanug (pue. 1.8);
= 10 BNy 3'ennanny "BHAKIAN" yy "yeruk" (puc | 9N;

~ Mo kongirypanii s'eanan;
. s
e T obymoseroro (bopmoro

PHeyiok 1.8- Mpiey, i > v
b uurpinamli‘;) oﬁo-ﬁ::x;:::";m(nf Kl'lsspucruin TEPMOKOMIIPECiiiiy IBAPIOBAHHsNM
K8 (1), poGotioro incpywenra ()
0 A i omouacko pot
i o Fonllxammcmymma(n): ERsorg
CTpyMenT, 2 - AApoToBItl BRI, 3 - wpictan, 4 - pogouuis CTOMIK, 5, 6- cnpany
Harpivauns cromixa iHcTpysmenra,

6) ~ Braknay

Pucynok 1.9 - i
YHOK 1.9 - Cxewmn Tepmokommpeciiiroro SBAPIOBANIA 10 By 3*Coprasgng

)
Preynok 1.10 - Ocroni s Tepmoxonmpecifnx ¥emars:
Jcanaiti y BUAI N10CKOT 3BapeH0i Kpamkis (TepMoKoMTIPecist KioM); 6

JHanns y
JUanHA 3

WU IIAITKI LBAXA (TEPMOKOMIIPCCI KaIILIAPOM 3 YTRODEHIAM KyTbKH): 5 - 3'
PEBPON KOPCTROCT] TepMOKOMNpeci iHCTPYMEHTOM 3 Karaniolo); - Ycmana Ty
"puGsie oxo” (eylet bond) (repwokommpecis incpymeiTom 3 micrymon).

OcHoBHIMI TexHONOT UMY NapamMeTpamn  TepMoKoMipeciiinoro
IBAPIOBAHHS €

— TeMmIeparypa narpisanns 3'eimnanns a6o inctpymenra (T,°K);

~ 3YCHS THCKY (nuToMuii THek, P, MITa);

— TPHBANICTH BUTPHMKH 11 THCKOM (t, cek).

Onmimvanbii - 3uaucuns wnx HIAPAMETPIB  BH3NAYAIOTH J0CIi M
usxom.  Kputepiem  omtumizanii ¢ mimmicrs 3Bapenoro  3'cauHaunns,
Pobounii gianason TCMIICPATYpH | THCKY BHOHPAIOTH BUXOJSUN 3 TOI' , 110
reMnepatypa npouccy nosukna GyTH Hinkue TEMIEPATYPH eBTCKTHKH
MATEpIaNiB, MO F'CAHYIOTHCH, a4 THCK NOBHHCH 3a6e3medTi BianocHy
Jeopmatiio potosoro mposimmka Ha 25..75%. BuGip napamerpin
TCXHONOTIMHONO POKIMY BUMarac Bemmkol KinbKOCTi ekcriepumentis i
CHEIAILHOr0  MaTeMaTuHOro  anapary juis 06pobkn  pesynbratin
JOCIIKEHHS.
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B 5
Tabmuui 1,13 NpHBCACHI  pekump 1

PEKOMCIAYI0TLES, aste Bl BuMaraioT, UApaMeTpy, g

YTOUNCHHS utst KoHKpeTix ymos.

Tabmus 1,13 1T,
2 - ap;’lML’l‘pH Ta K] 1 e sae
SBAPIOBANIA 113t pisiiinx Marepianis, PeKHMI TepMoKomnpeciiinoro

Marrepi i

- Ml:ﬁl’;““ [J'Ipunlllﬂlﬂk-'lo)lu'lo

TOHKOT T K P,

1Bk ) Mila | %€ T.K P,MMa |t ¢

1| Kpewmiii 2 )
Do 623.653 10.6.12.10 | 673733 003 7030

2 | Tepmani 573..623 :
- 0,6..1 i Y|
3 | Amoiniii b 573.673 | 04.0,7 | 2030

posisting - amoniniii

1a Si0, 523.643 | 0,6..1 0,05.2 [ 573.673 | 04 0,7 | 0,2.0,
4 | 3on070 Ha — =
Si0, 523.643 | 0.6..1 | 0,05.2

523.643 | 04.0.7 | 0.2.0,
iy

s repmoxoy iii
MApeciiinoro  ssapiosan
] LU 3ACTOC]
ggggx;u&udggmnonm Ty EM-422, EM-422A l'K?TJ‘) ‘};‘H(:vgﬂﬂ"“’"
LEM-4060 71a in. Biapi: o sk cofors Tpmm s
- Biapisusiorses  son i "
b ; M MK coBo10  TpuBani
mei)‘c"vri" ,Iul;:aMr:cpaTypolo Harpisanus poGouoi sony, 3ycnm1;£:M ;":CTIO
et m,_"c,\ BCRNYIOTLES, norpitmocTami sananof TeMnepa el
e Y, IPOAYKTHBHICTIO, CTynCHEM ABTOMATIAWIT Ta iup‘ kel
I XAPAKTEPHETIKI yeTaTkysanms naneieio y Tabn ] 14

Tabmmua 1.14 -
0.

o Texuiuni XapakTepuetuky yeranoskn EM-439M,

Xapaxrepucriga
1
Hanisagroma i
g THYHOT yetanoska EM-439

IS l'lpuuymmmm, 3sapioaus / roanna .
2. Jliamerp APOTY, MKM
3. Minimannii PO3MipH  kowrTakT,
’jﬂﬂplﬂﬂﬂ}ilﬂl, MEM
4. Xin maninynsropa, s
— 3 MEXani30Ban0I0 nojiaveo
— 3 pyuHoio

3nauenns
2

He men 6 ruc.
25...60
HHXtomazox s | 100x100

12x12
25525

lipososakenys 1adu. 1.14

1 2
| 5. Temneparypa a poGouiii soui, °C 250...400
6. 3ycwuia  CIHCKY CJCMEHTIB, 1O 3'CAHYIOTHCS, 04..2

(peryasosane), H
| 7. Tpunanicrs 3papiosanis, ¢ 0,05..0,9

8. CuioskuBana noryknicts , kBT 0.7

D Tabapirii POIMIpH, MM 865x600x560
ilﬂ Maca, kr 60

Antomarnuna yeranoska EM-490

He menu 14 1me.

1 11Oty KTHBHICTb, 3BAIOBAIE / rOAMHA
2. PoGoMIT Xijl KOOPANHATHONO CTOY, MM 10x10
3. UneIto 1porpaMysasibiinx 3'cimatib, Wit 24
4. JlnckpeTHicTh 3anatia KOOpANHAT, MM 0,01
5. Jycuss crieky 3'canyemux exemenrin, H 02..3
6. Temneparypa narpisanis poGouoro crony, "C 250...450
5

7. TiprnycriMe sMituenns kpucraty Kopryci 1o X, y,

MM

8. Criomipana noTykuicth , kKBt 0.5

0. [abapuriii po3MipH, MM 726x600x560
60

10 Maca, kI

3papioBania  MCTOJOM  TCpMOKOMIpeeii Mac BH3HAYH aedeKTi.
Ocnosti s acektin  1a  npuunHI TXHBOTO  BHHHKHCUHA  TIPH
repMoKoMIIpeciiiioMy  3BaploBanii  APOTOBIX BHBOJB HABCCHi B
rabn.1.15.

TaGanus 1.15 - Ocnosii B jiedekTin.

Jleexr [lpuuina BuHiKHens
Jliamerp  3mapenoi toukn | Tuek incrpymenta Gitblie 3a3HauCHOr0 B
Ginpiie npuiycTiMoi Hopai | rexuivmiii HokymenTaii,
Temueparypa niairpisy Ginsue 3a3nauenol
Texuivmiii fokymenTanii.

360 Mexanismy 1noxadi Apory .
SaGpynenns poGonoi HACTHHI
iHcTpymenta.

ThepiticTh APOTY MEHILE 1He0Gx oI,
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Hponowserns ragn. 115

Hpuana sunngnenig
3nimeuns 3BAPCHOT Touky | 3607 MeXatimy 1o, i pory.
£ Meski KOHTAKTHOT | 3nommenny PoBoOUOT et incrpymeirra,
omaun kpicrasy Smiwens  kpucrang B ropisonransuiif
WIOUHHI,

Hpueanans BHBOAIB | Biousenng Ppobouoi wacTiy inctpymera,
suarar (Ges npormiy)
Crpina nporuny  susonis | Te x
Ginbiite nopwmi
O6pus BUBOAIR Bin | Tuek incTpymerra MEHWE 3asuavenoro g
KOHTaKTHHY TI0U@I0K | rexuiayiii AOKyMEHTaNT,

KpucTanis abo pasepe Tcmuepnrypa niAirpisy mMenme 3a3nAYCHOT B
Texniuuiﬁ,uoxymcu‘laui'll
Yac BHKOHANHS onepauii MCHILe
3A3HAYCHOTO B Texuivniii JIOKyMenTaji,
3abpyuienns KOnTaK nomanok
Kpucraia a6o tpanepe.

Pisnosu rpane; ¢ Bisbiie npun CTHMOTO,

Meperncnens 3sapennx | Tuck incrpymenta 6 bUIC 3a3uavenoro g
demans  yy KOHTaKTHIIX TeXHiuniii fokymenraiy,

MIOMAKAX  KpHCTANiB aGo Teepnicts APOTY Mene neo6xinoi,
Tpasepeax Posmipu 1pasey C MCHIIE tpiIyCTIMX,
Tpinui na Kpucrani Tuex iHCTpyMenTa Gbe 3a3HAYCHOrO B
TexHiumiii nokymenray;

Taepaict, apory 6inpue HeoBX o7,

1.4.2 3Bapiosanng THCKOM 3 Henpsinum sy anemn narpisanusin (3HIH)

Heit iy 3BAPIOBANNS ¢ pisnonimoy TepMOKOMIpeciiinoro
3sapiosains i Binpisnseryes BIL HBOTO TiM, 1110 ineTpyment (nyancorr)
Harpisacthes iMnyncom Crpymy. Inctpyment mac V-oGpasny dopmy. Ipy
sapiosanni - V-o6pasiy iHeTpymenTon 3ificuocres Heobxinnmii ek
incrpymenra wa ApiT. Torin Hepes incrpymeny lponyekacues inmynne
CTPYMY BH3HAUSHOT TpBanocti | 3a PAXYHOK Ternonepepayi saificHiocThes
JIoKaNLRE Harpisanms Nposianuka | nigusapky. Koy HPOBiANNK n0csrHe
TeMICpaTypu, npu skiji onip aedopmanii suauio SMENYeTLes, nin picio
HpuKknanenoro sycunng crueky (P) winGynernes Aedopmanis nposinka
i yTBOpirTRCS s'emanns, Ocnonnj Tipouecn s'canaimy 3aificuionoTses 3a (1)
uac. Onrumansyi pexkinvn 3HIH naseneni p Tadn, 1.16.
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TaGmua 1.16 - Orrismansii pesxnsn 3HIH.

Marepian 3uauenia napamMerpin IBaploBanNs
T Jledopmaris,
ey, | Maimana || tore .
(niamerp, it g
MKM)
14D Au AL CU 573 823 | 08...14 | 0.1..0.5 | 50...60
(20...80) | Ni
ZAD Au ALCO o3 8230308 | 0.1...05 | 60...70
(30...100) | Ni
3Cu A AL Cu gy 0231502 [ 0,010 [ 55,65
(30...80) | Ni

oC Kouachuii, 1o Temneparypa B 30mi 3'canauis
Tﬂ(;( :‘"'( ”%“_’J'Il:";]c'i"l“:"m npH- TepMoKoMIIpeci e )l\_)]::i(;nnc
mly::fncn{uylxa'm JPiT 3 BiHOCHO MAOIIACTHYINX an(::(‘;c[)[;l;‘l"‘lx
::IPnBZLan AKicHe  3BaploBalisg 10 TOHKHX .”mmg“:'H iy eiin
apK 10610 OcHOBHA NEpeRara 3BapioBaHHs e
mm"'d[v::?x‘: MOZKIHBICTL 3BAPIOBANIS  MCHILI TIaCTHHHNX M«'IT(.:]J.I]-; .,;m
:‘::c:::‘mcu;uc 3HAUCHIS TEPMOYAAPA i, AK HACHIIOK, KPaIla sKicTh,

i

1IPH TEPMOKOMIPECT.
1.4.3 EAeKTpokonTaKTie 3apiosanis

Touiune 3BAPIOBANIA c HOCHTH

T MCTOAOM  3'e/IHaHHsA  pi3unx

PO3NOBCIOUKEHHM Y MIKPOCJIEKTPOHIL

- i3 3acTocyBanuaM
e EJ'ICKTPOKD]I'I'(!K'I HC 3BAPIOBAHIA — 1C 3BAPIOBaHHA 13 32CTOCY!

CKY. NPH SKOMY BHKOPHCTOBYCTHCS T¢ T €TBCS B KOHTAKTI
I P YCTHCS TCIIOTA, 11O BUAIASCTHCS
dcrmycn, SKL 3BAPIOIOTLCSL 1IPH NPOXODKCHHT Hepe3 HUX CACKTPHYHOro

i y - i TAKTHOIO
LIpym}l,\/m)|<.ulm:: BHKOPHCTAHIA TPHOX OCHOBHNX CHOCOGIR KOH

smapioBanns (puc. 1.11).
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lfvzty LIT-0 2 Y
B cynox 1. - DCHOBHI crtocobu konraktioro augy IOBaHHS
f; i ::s:‘n;::::: :l:::::‘:o\pn.ru?“ punamyna_mum_ CIEKTPOSLIB; & »p.'moﬁi-mc IBUPIOBAHN;
i Ju;« CHCKTPOROM (3 pisOGIxMIM 3a30p0M), | - syt enextpon ;2
R n“;mﬂ:mun‘ mo ahupmmrx.c_n: 4 - enexrpon um omy Ky neraneii, o
e nnym;nmmi ,mxmlfv(wpy\xy A0 APOTY: 5 - enektpon juis niseneHis CTPyMy 210
i pycoma ! 6 - KoTaKTa nAowanka 460 it ApyKounof magmy: 7«
KTPHYHA ocHoBa ApyKkoBanoi THIATH 8 - pi am crpiaka, mo NPHBAPIOCTHER: 9 -
3ABOCHNH enexTpon. '

v ) - ;
e SANSKNOCTI Bin peskimin smaplonais (rpusanicrs, noryxmuicrs,
s CTh IMNyIILCi, npuknanenoro THCKY, BULy incTpymenta ta imumj
mpdmcrpl?) MAIOTL Micue nactynni mexanismy Fenmanns:
~ Fenna . . E
Mmepim,inu:,‘l:";"'c yy Thepaiii basi B pesynprari PekpucTanizanii
# ANYIOTBCH, | npopoc epen uepes
o POpoCTani sepen yepes NOBEPXHIO
= demianns mkue remne i
CpaTypi perpucranizanii sa
P e b Y
CICKTPONHOT B3acMoAil i Mikatomitoro FUETICHIs; i
= Yeananns y pinkiii Gasi B pesynprari i
; LTATI aBneis marepiani
MICPATYDI BHIE eBTekTHYIOT, i
, Ocnosi nederrn i UPHUHII IXHLOrO BiKICHIS 1
HBOMAIB KONTAKTHHM 3BapioBatisim nasezeni B ra6n, 1,17,

P npuennariyi

Tabnm - i i
e it l,{7 Ocnosni Aedertin i npienng iy BHHHKHEHIS nipi
PHCAHANHT BuBOAIB KonTakTIIN 3BAPIOBAHSIM,

. Hpusnna suninsscr

3yuuu‘m CTHCKY iHCTpYMenTa Ginbie IIHANCHOIO
B Texniduiii nokymenranii,

Hac spapiopaim Ginpuge 3AIHAUCHOTO B Texuiquili
AOKyMenTanii,
3saprosanninii

Mponanenus
3Bapenoro y'ennanny,

Hpoaomwikenns taGu. 1.17

JHedexr [pitina punpkHen s
[lponaienus 3napenoro | 3uowenns poGoyoi wactiim incrpymenta,
veananis. 3abpysnenns poGouoi osepxii incTpymenra,

Biapus  susostin  Bin | 3ycwuis crucky iHCTpyMeNTa MEHIIE 3a3HatCHOr0
KOMTAKTHHX  [HIOIA0K | B TCXHIYHIH JOKYMeHTaLii.

niwapkin, wiar 6o | Yac IBApIOBAHHS MEHIC 3AIMAYCHOTO B TeXHiuHiil
Tpasepe. JOKyMelrTaL
BBapioBib It CTPYM MCHILIC IPHIYCTHMOTO.
3601 mexaniamy nozaui apory.
3nouicnns poGodoi yactinm iHcTpymera.
Pisnosncotnicts tpanepe Giibiie npuycrimoi.
Posmipn  Tpasepe  menme  3asnauennx  y
KOHCTPYKTOpCBKiii lokymenTani.

3abpynenns 0cHOBM NLUNAPKY, TpaBepe, ApoTy,

iHcTpymenTa.
[leperncnenns Bycnnna criicky incrpymenTa Giibiue 3a3Hauenoro
IRAPCHUX I'CHAND HA B TexuiuHiii gokymenranii.
KONTAKTHUX uiomaikax | Hac asapiopanus Ginbiie 3a3uadenoro s rexuiuniii
nizuapkis, naT, JIOKYMEHTAILT.

Trepiticts JIpoTy MenmIe IPHIYCTHMOT,
Pisnosncotnicts Tpasepe Githe  npunycrinoi

paBepcax.

HOPMIL

1.4.4 Yantpassykone ssaploBanus

ILTPasByKoBe 3paposanus (Y33) — ue s'cumanns meranis y
THCPJIOMY  CTalli  1UIAXoM  30y/uKeHis B HMX  [PYKHHX  KOJIHBaHb
HTPa3BYKOBOT (V3) 4acToTH 1PH OAHOYACHOMY CTBOPEHHI THCKY Ha
aerani, mo 3'eanyiorhes. CXema yabTpasByKoBOIO 3BaploBaiiis Haseeia
na pue. 1.12

Preynox 1.12 - Cxema npuejmanis BUBOAY 0 KOHTAKTHOT mnomazkn Merogom Y33:

1.9 — 0GMOTKI niAMATHITYRaIiA Ta I6YDRCNNA: 2 - HepeTnopiosat (miGpatop)
npretpiil A8 KPINACHIA IHCTPYMEHTY: 4 — KoHIIeHTPATOP (XBIICH)
Apotosnii pBiT 7 — kpreras: 8 — onopuii
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Hpu nepesuueni Mexi npyskiocri MarTepianis,
Binbysacrics actina nediopmanin 30ui - ixuboro 3iTRHCHI, 38
PAXYHOK Tepts mininscries TeMIoTa i wa rpamy posainy pyiinyiorses
oxicni nnipku, BHAANAIOTLCA ancopGosani pianin, ray, opraniuni niskiy

Ta i Yrsopiowornes HHCTT nosepx i i 3Bapue s'cananns. Ocobanpoctamy
TAKOro Yepnanna ¢

~HnacTwina aedopmanis g 30Hi
CHCMATLHOro ninseneny TennoTH;

TEMUCpATYpa  narpisains npi Y33y gopi KOHTaKTy pe

Nepesnmye 0,3..0,5 iy TEMICpaTypu  nnasncigy marepianis, o

3'CJlIIyIOTbCH, TOMY METOM npuariyii i 3'esmanny Marepianis uyrrepnx
A0 Harpisanns;

\ 10 3'eanyioThes,

KOHTAaKTY  nocsracties Ges

~ Miune deuanm mowna onepikarn
aedopmanii JCTIcH, mo  no3monsc
TUIOUGAOK Npi npoekTysanni;

= Miwe  semmanug YTROPIOCTCH 30 paxynok
CHEKTPOHNOT B3ACMOAT, 10 sae MOKINBICTE
pisnoToBuINIY] marepianm,

s nigsimenns AKOCTI S'canannyg i cxo
Y33 sasmivaii ClonyuaioTh 3 wenpsming
incTpymena (puc. 1.13).

6e3 snaunoi ob'emnof
SMCHIITH posmipn KowrakTiiy

MOBEPXHEBOT
Jeuysary pisHopinui i

PotcHs wacy ssapiosanny
iMnyaLciimg Harpisanngy

Pucyok 1,13 - Cxema npuerpoio g YIRTPA3BYKOBOTO SBapiosasig 1 HEnpAMIN

My IBCHIN Harpisos
1- MarsitocTpkitiiini neperBopioBay; 2 -

- XBItewin; 3 —smaprosanmini
netpyyent; 4 — JUKEpeno wHBACHIS g Harpisanng

IBAPIOBAIBHOrO iur:rpy.\rcmy

Js V33 5 iMITyLCriM HENpaMuM - warpisaiam ienye Takox

onTHMaNLIa Temnepartypa, o JOPIBHIOE MpiGansHO 420...470 K, npu
AKHIT YTROIOCTHCS Milne Fenanns,
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[aTKYBa 3 maneneni
Texniuni xapakrepucrnkn  yerarkysanius s V33 i y

Tabu.1.18.

Tabmuusi 1.18 - Texuiuni xapakTepuerinky yeranosok ans Y33

Xapakrepuerika Suauenna
OM-423M
HpoaykTnsiicts, 3" c/rouma ;(;()060
Jliamerp npory. mkm _)5;25
Xin maninyastopa, My zo : .] T
3ycuuis cricnenns, H : L1
Tpunaicts 3pAPIOBANLHOO iMITysLCY, C (((;04 0.4)
= 7
PoGoua wactora Y31, kIt e
Buxiana norysuicts Y31, Br ?3: -6,
N aHa NOTYKHICTL, Br 5
I(’::::;)':"LN (900x710x1400)
- 100
Maca, kr

Y3CM-2,5

Marepian Busosin

Amionminiii

TI
Tun incrpymenra '(?(;—77 oo
Miamerp sinonin, mm ; .027...0.
3yewuns  CTHCHCHHS ejeMenTiB, o 0.1..0.6
3 canyorhes, H
TTPOAYKTHBHICTH, NpHEAHANB/ O] ‘JI(;OOO
Croxusana norykiicts, kKBr 3:;0‘(,‘;0,(390
TaGapurui pomipi, sm o A
flaca, Kr

- V3CA _

i ninii
Matepian supojtin /[21;!_(;7
Tun incrpymenra T
Jliametp BiBoins. MM ; ,25...0,
Bycunas  crucnenis enbmenTin, WO (16 ¢
3’ canyiothen, H —
TpoaykTHBHICTL, HpHEANaNb/rox 53200 (nepemita/romn)
Crioxknsana noryxuicrs, kKBt *

TaGapyrai posmipi, M

1265x820x1645

Maca, k-

335
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Ogmnui nedekri i npuumn ixHLOro B
naseseni B taba. 1.19.

Kuenns opu Y33

Tabmins 1.19 - Ocuorni nederrn

y Jlederr TTpuunia suunkuenns
3mimenns asaprol | 3607 Mexanismy nogaui apory.
TOUKH 3a Mei | 3nowenns pobouoi uactiun incrpymenra.

KoHTakTHOT nioltaakn [ Posmip  Tpasepc  me  mimnosixac  sisoram
KpHCTana i mHa Kpaii [ KOHCTPYKTOPCHK i loRymenTanii.

Tpasepeit. Bumitenns kpucrana s ropusosTaLHii IO
HNpueananns susonin y | 36of MeXanisMy nogaui apory. ]
Hami (6e3 nporuny). Trepaicts apoty siute neobxinmof.

Crpina nporiny | 380f Mexaniamy nojaui apory.

BHBOAIB Ginbite Hopa,
TOPKAHNS  [POBIIHIKA-
Mit KpaiB KpHCTanis,
OOpus  musosis  sin | Tuck inctpymerra meme SAHAMCHOTO B TEXHIuMIiT
KOHTAKTHHX (LIOW@J0K | 0KyMeHTaii,

Kkpucratis abo tpasepe. | Yac smapionanus sene 1a3
JOKYMenTanii.
Il_\zpymcmm pexiMy  poGoTH  yIBTPA3BYKOBOTO
Bibparopa.

360 Mexanismy nogaui apory.

3uotenns po6ovot vactimn iHeTpymenra.
3aGpyauenns poGouoi uactimmn iHcTpymenTa,
Juﬁpy,uu_cmm TOBEPXHI  KOHTAKTHUX  [LIOMAA0K
KpUCTaNiB, Tpasepe uu aporu,

Hassuicts oprauiumx 3abpyauens na Tpasepeax.
Posmip  tpasepc  me  mimnosinac  mistoran
KOHCTPYKTOPCHKOT JIOKYMeHTanii.

MEHOrO B TeXHiumiil

lllepcmcm!llﬂ)l Tuek incrpymenta Ginbiie 1asnasenoro s rexmivmii
J'CANAIL HA KOHTAKT- NOKymenTani,

HIX (omaakax abo Yac ssapiosanns Ginniwe sasnadcoro s rexuiamiii
Tpasepeax. JIOKyMeHTa)

3Mi1u.emm KPHCTAIA B rOPH3OHTANLHI 101N,
Posmip  Tpasepc  me  pignosimac  mumoram
: KOHCTPYKTOPCKLKOT IOKYMeHTauii.
Tpitwan wa kpucrani Tuek incrpymenra Ginnue sasmay
JOKYMEHTaNT,

CHOTO B TeXHidniii
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1.4.5 Texnoa0rist MiKpO3BAPIOBANHS APOTOBHX NPOBIHIKID

Jlns enekrpiunnx 3'canans 8 MEA Brkopieronyiotses apotn na
ocnosi 3omota (Au), cpifina (Ag), amoniniio (Al) Ta in. kpyrnoro abo
UPSAMOKYTHOTO nepernny. 3onoruii apit Mapku 999.9 (TV 48-1-352-82)
mac giametp 10...60 mxm i sizmocne nogoskenns >10%. Heponik iioro -
BHCOKA BAPTICTD, BENNKA IITOMA Bara, 10 3HIKYC CTiiKicTs 20 BiGpatiii |
YAAPHIX HABAHTANKCIIL, 1HCBHCOKHIT OIIp PO3PHBY (U1 BIANAIEHOIO APOTY
S120 H/MMY). @ Takok  MOAUIMBICTB  YTBOPEHHS 3 alIOMiHICBHMI
KONTAKTHIMH TIOMAIKAMI XIMIMHEX 3'CAIHANb, KPHXKHX | HOPHCTHX THIlY

Al Aug,.
Amominicsuii apit mapkn A995 (Se0. 021. 139 TV) mac nesncoky

silwicts pospuBy (s m'akoro ~75 H/mM®), o amytye 3Ginbinysari
siametp apoty 10 100 MKM i BianoBiano, 36UILLYBaTH ILIOLLY KOHTAKTHIX
miomanok. Kpim unoro, s anominicBoro apoty notpibha Bncoxa
WHCTOTA MOBEPXHI, NCBNMIT HATAT APOTY NP HamOTyBammi iioro na
KOTYUIL, BIACYTHICTH NICTCAR HPH BUILHOMY PO3MOTYBaNHi Ta il

Basmaueni  weonikn  wiacyrni B Mikpozpoty 3 amominicso-
kpemuicsoro (A999 K09, AKO9IT) i amominico-marnicsoro (AMr 08)
cruasin, MilicTs SKux Y BianatcHomy crani cknagac ~450 H/mm® npn
mizmocHoMy nofomkeni a0 4%. Jlo ckiany unx marepianis sxomnts 9%
kpemniio i 8% marniio: 11— nossauac npenensiiinnii gonyck na giamerp +1
MEKM.

CTpiuKoBi BHBOM BHFOTOBISIOTECH 3 ANOMIHICBOT (DONBIT MapKi
A-7. tosmmnoro 40 mem. Konrakrii niomaaki na kpucrani abo nimapky
BHKOHYIOTHCS i3 301012 31999.9, amowminito A99, cpibna Cp999.9, nikemo.

3riano Texnosorii 06°CKTH, WO AIArAOTL 3BAPIORAIIIO NOBIHIH]
HpoiiTi HacTynHi onepauii:

— 3HEKHPCHHS B CIMPTI, AKIO KOHTAKTHA TIOMA/IKA BHKONANA 3
30J10Ta HIT ATIOMINiI0:

—  3HEKHUPCHHS B CNUPTI, BUMANCHHS, AKINO JAPIT 3000THiT

— TpaBlCHHE KPEMHIIO B KOHUCHTPOBAHiil 1UlaBHKoBiil Knenoti i
HPOMMBAHIS Y IMCTHIBOBANIT BOAI:

— TpaBneis IepManiio B KOHLCHTpOBAHiil 1aBMKOBIH KucIOTi,
NPOMMBANIS B JUICTINILOBARii BOAI, Tpasnenns B manicsiii kncnotri i
3HOBY NPOMMBANHA.
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Amominicsnii - nposigmik iy

noctauanng i Tpusanocti 30epiranns,
posumax:

ApIT, 'y sanekwocti  min YMOB
MOKE npoxoamTit 06podky B pisnix

~ NpOMHBANHA B anetoni npn 298 K POTAroM 5 XB. (10 3-x pa3) i
cyuinns nporsrom 20 xp, npu remneparypi 343 K;

~. POMUBaNIs B auetoni npu 298K 1potsirom 2.3 xB.; Tpasncus
B cymiui oprodocoproi  kucnors 3 JICIONI30BAN0I0  BOZOIO (y
cniBsianomenni 1:1) npu 298 K nporsrom 0.5...1 x8.5 cyminns s asori npu
Temmuepatypi 393 K nporarom 10 XB.;

~ MPoMHBaNA B auetoni npu 298 K, NPOMUBaHNS B neionizopanifi
B8O (110 10 xB.); Tpanncins B 10% postnni NaOH npi 298 K npotsrom |
XB. NpOMUBanIs B cionizosaniii poni (10 10 xB.); npomusanns » aueroni
1pi 298 K (10 3-x x8.); CyLnma B a3ori npu 393 K (10 10 xa.),

Feananns sa gonomororo IBAPIOBAINI 30101010 APOTY 3 Kpemmicw,
U0 Mac TORCTY okewmiy naisky, Ayike npoGnemarino. Hasite npu
Temnepatypi esrektukn (648 °K) notpiui nocuts inrencupyi BisHocHi
nepeminiens (siGpaii) s ONCPKAHHS AKICHNX F'eans.

Upn ssapiosanni - amowminio 3 KpemuicM ma skicts  3'cananms
BILHBAC CTPYKTYPa nposinocti (n-, p- THiy) i opiciranis kpnerana,

[pn ssaprosanii amominiio 3 OKCHJIOM Kpemiilo Moxkna ojepKaTi
Mite Yeananis, ane 3 seankim OMIMHIM OnopoM Kontakry.

3naposanicrs Matepianis y sanexkuocti nin METONY 3Bapiosais,
Matepianis Apory i konraxriof TIOMAAKK HpHBEACHa B Tabn. .20,

Tabnnus 1.20 - 3napiosanicrs Matepi

aniB npH pisiax meToax
MIKpO3IBapIORaNHs

Meton smapiosaig | Marepiann Busosis
Marepian kouraxr- |_TK3 | 3HIT | EKO3 V33

107 uiomaznkn
23l z2lzlel zl=l 2l =l=]=
<[e|<|<|d]| 25| 8| 2|=|3
Au 3 nizwapgom R kS R R (S =) (N N () P
Hixpony
Cuuﬁf)leumluap- bt i Al Y IR ) (P (PO Y
KoM Hixpomy
Al -+ [+ (=] <[+ [+ | —
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V rabanui npuiiusri nacrynui nosuauens:
) e i
TK3 — repmoxomnpeciiitic 3BAPIORANIIY . ]
3HIH — TepMoKOMIIPECia 3 HEPAMIM IMITYILCHIM HATPiBANHsM;
EKO3  —  cnektpokontaktie  38apioBaiiis 3 POIUCTIACHIM
CACKTPOAOM:
V33 — yabrpassykose 3sapiosat
S+ — rapna ssapioBaiicTs:
“+” — 3a50Bi1bHA 3BAPIOBAHICTE]
“= — 3papioBanicth BiacyTs. o ) .
Hpmiian odopmactis onepauiiinol kaprn 3sapiopanns  BHBOAIB
i 2
HABICHHX KOMIOHEHTIB HasexcHo y taén. 1.21

TaGmina 1.21 - 3papiosans (POBIAHIKIE 3 BUBOAAMH OCHOBH
Kopnyca

-| 3micr nepexoy Verarkynanus, Mzﬂc- Jonatkosi pkasiski
g HpHeTpoi, piaan
g THETPYMEHT
1 2 3 4 s
Higrorysarn Veranoska wis ) Ilpnnycxar‘rll;ic;
incrpymer iMnysneroro - E = lenpucT’aT""y
iKpo3Ba El CTAHOBKY
npucTpii MllrpoJB‘.;p::::i:(::;li;; E g i e et T
apoTAn =] 3
ycm"gwl)" - . 3A” E £ 5| yrounennsm pesimin
1 PR 82 IsaproBanns i
. 8 BE .
KOOPIMHATHMIT, 5 E g TexHosoriMoro
170863 — 4003 g8 npotecy npu
Ounpana, & B Z | Burorossenni ycrano-
I'T7820 - 4069 S BOMHOT napii
Hinuer iy 194P
Veranosnri _ _
clieMeHT B
" onpasy i
B onpasy Ha
KoopnHaTHIii
CTLL YCTAHOBKI
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ponosskentis Ta6. 1.21

i 2 3 S
VYeranosnri 01 CHHSA 31,
PEXIM 38apio- o 03“;::"::1':{2: .
3| Banua na nysnpri ’
ynpasainns
YCTAaHOBKOIO
Minsectu
4 30510THii IpiT j10 N
LeHTpa BiBosy
OCHOBH KOprtyca
Ejl‘l(:)ll(lé;lol;l? _ Bukonysaru 3a
o JIOHOMOF 010 PYKOAT-
s el KM MaHinynsropa
3000TOr0 ipoTy
i BHBOSY
OCHOBH Kopriyca
6 Hpusapuru
O6pisamn Minuer - nosxuui
30n0THil apiT s paitayrnol
7 obosnonikm a6o
nuexosuii
incrpyment
Hosropuru —
nepexomn 4-7 B
Juis Beix
8 BHBOJIIB
Kopnyca,
3A3HAYEHHX Ha
Kpecneni
I’lcpe_aipu‘ru Mixkpockont Mepesipuri 100%
AKiCTh CTepeocKoniuHuii nepemuyok npu 8 -16
sl‘:::cl::a::::::l pasosomy Kﬁ.illbfucm!i
1 BianoBiAnicT,
9 Kpecienino.OGip-
Banuii nposignnk
JIO3BOACTBCS
SAMIHITH HOBHM 3
NN
3BAPIOBAHHAM
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1.4.6 Texnoaoris 6e31poToBOro Mikpo3BaploBanus

besapotose MikpokonTakTyBanus saiiicHiocthes 6¢3 BUKOpHCTAHHS
THyuKHX potosux susostis EB, a 3a jonomoroio kysbkosux, Ganounnx,
CTOBIIMUMKOBHX Ta "NaByukoBHX" BHBOMIB Oyab-fiKMX  KOHCTpYKuiii
(puc.1.14).

Pitcynox 1.14 - Cxemit 6¢3poToBOTo MikpOKONTAKTYRARIA:
1 - kpitcran IC; 2 < crpivkosi meoun ("nasysxn”). 3 - 3onmitumi BBo;u Kopnyca (kosap.
HOKPHTHIT 3070TOM @00 AOMiiCM): 4 - HAUIAPOK; $ — CTOBIMIKOB] BHBOA (BHCTYIH); 6 -
"Ganowsi” BRI

Vo pupoGuuurei  IMC  maiiGinbinii  possurok  oaepkano
MIKDOKOHTaKTyBanus cTpiukosnx ("naByuxoBux") BHBOMIB 10 KpucTany i
210 30BHILIHIX  BHBOAIB  Kopryca aGo 10 KOMTAaKTHHX MJIONAJI0K
Kepamiuioro nigmapky (puc. 1.14a). [Uis riGpuamx inrerpanbiux cxem
BUKOPHCTOBYECTLCA  MOHTAX MCTOJOM  "fepeBepHeHOro”  kpuerana 3
Ky/IbKOBHMH a60 CTOBIMMKOBHMM BiBOAaMi Ha niumapky (puc. 1.146).
BHKOPHCTOBYCTHCS TAKOK i MOHTAXK 3 GaslodHHMN BHBOJAAMH, TIPH HOMY K
Ha Kpuerani, Tak i na niuuapxy (puc. 1.148).

Tlpi 6e34pOTOBHX MCTOIAX MOHTAXKY 3aCTOCOBYIOTLCS pisHOMaHiTHi
THIN 37 CAHAHNA @ TAKOXK CHOAYdenHs MaTepianis, mo 3sapiolotbes, (Al-
Al Al-Au, Au-Au, Cu-Sn-Au i in.). Tpi 1boMy BUKOPHCTOBYIOTHCS pisiii
crocoGH 3BapioBas.

be3poToBe MIKPOKOHTAKTYBAHHS BOJIOIC NCBHMMI NEpPCBAraMi B
HOPIBHAHNI 3 APOTOBUM:

— BHCOKOIO TMPOJLYKTHBHICTIO BHACIIJIOK 3aCTOCYBaHHs IPYHOBHX
METOJIiB i 3ac00iB aBTOMaTH3AIl
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~ CKOPOUCHHAM TeXHOMOriuNOr0 HHKIY - CKmafanis 3a - paxynok
BHKIIOUCHIS onepauii motrascy;

— miasunens pixony VPHAATHIX BUPOGIB Npy cinananmi,

Posrasiemo MiKDOKOITaKTYBANI  MeTomoM »hepeseprenoro™
KPHCTAlly 3 KynbKOBUMA aG0 CTOBnMKOBIMI BuBosamn. Taky nassy
»IEPCBEPHEHOrO”™ KpicTana) meros ONCPKAB, TOMY WO NpH ckaananmi
BBUKACTLCH  HOpMankHe poGoue nonoskely KpHCTANa  KoHTakTHIMY
naomankamn yropy. Y POSTAANYTOMY MeTOAT HeoGxinno BuBom Kpucrana
opicHTyBari ynus,

Heobximioo ymosoio ans raxoro MIKPOKOHTAKTYBANNA ¢ BHCOKA
TOUHICTL  cnomyuens BHBOAIB i3 mizmosinmumy KOHTAKTHHMK
omankamn  npy OAHOUACHOMY  MikpokouTakTyBanni.  CriocoGu
NpHCAHARIS nokasani na puc. 1.15,

IL 23

o
A s
@2 pz g by 7]

8)
Preynok 1.15 - Crocotn TIPHCAHANNS BHROTIB:

634 son0moroio HarinnpOI0pOro Meprana; b - 1 SONOMOrOI0 Hanpasmotore

oTBopy.

Y sanexuocri  pin MaTepianis - reepauix BUBOAIB  (BuCTyniB) |
KOHTAKTHOT nutomakn MIKPKOHTAKTYBAIIS, MOKIa saificuimi:

~ TepMOKOMuIpeciifinm 3Bapioansy;

— NAiiKoI0 3 nocTiiinum yi iMnynbeiim Harpisannsm;

= YALTPA3BYKOBIM SBAPIOBAUNAM  (30KPEMa 3 iMryabciim
Harpisanism).

Tepmoxomnpeciiine SBaploBans jac waiikpanti pesynsrarn s
Clonydenns  marepianis  30m0t0-30107T0 abo  som0To-anominiii.
Yaspassykone IBAPIOBANNA  3aCTOCOBYIOTL 15 KOUTAKTY amiominiii-
amominiii,

Mupoxko 3ACTOCOBYIOTH Mimmi nyjvkeni  koirrakrii BUCTYTIH, 110
AONYCKAIOTH masHus a nymwkeni kowrawryi fomanki nixwapky. Ipu
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Aiaverpi pretynin 180 MKM KOHTAKTHI HIOWAAKH HOBHHHE Matn [:IOBMIPH
ne mennr 250x250 M. Jlyzinns KOHTaKTHHX [UIOWAIOK 371 u‘nou_m,
FUIBBAHIMHIM HUIAXOM 3 HACTYHHIM onasicHiam. Jlonyckactbes f“"""f‘
NYAIHS HKETIOBANIAM 3 TOBUIWMNOIO nokputrs 0.2 MkM. 3aranbha
icora JIYJUKCHIX KOHTAKTHHX BHCTYNIB — S5£8 MKM. o )
Jlas peanizanii Mikpm(\)IITéIKIYPalllIﬂ .MCTOHm\,i mpem[p,:l’cnon
KpicTana BUKOPHCTOBYIOTH yetanoskn EM-431 i EM-432 ( taGn. 1.22

TabGmiun 1.22 - Xapakrepucrika YCTaHOBOK st
MIKPOKOHTAKTYBANHA KPHCTANR i3 TBCPMMI BHBOAAMM.

Haiimenypana napamerpa EL]’\:I;_::xscllum nup[a:v'tl‘l;‘;
[TpoyKTHBHICTH, KpHCTAN 104 : 400 A:g()(l
HIHC0 OIHOBACHO HPHEAHYCMIX KpHCTANiB |
3ycina CTHEKy eaeMenTin, wo npueanyiorses, H: 100700

ocHOBHE 100

JonaTKoBe )
Temueparypa IMnyascHoro HArpiBaHA 423..723
incrpymenta, K -
Temneparypa narpisanus pobotoro crony, K ]
Yacrora ¥3 — rencpatopa, kl'u }1
Makenmansia norykuicrs ¥3 - reneparopa, Br 07‘7 =
Jianason peryuopanng vacy npucananng, ¢ | 0.2.45 [ 0.2, 9

Po3rasieMo  MIKPOKOHTAKTYBAHHA — KpHCTanis — na THYuKOMY
cTpiukoBomy Hocii (. mayukonii” meron). Le o 3 octosiinx mMetostin y
BHPOOHIUITE] GECKOPIYCHIX IHTCIPATLHIX Mikpocxem. ir s

Ha pue. 1.16 300pakena THiioBa KOHCTPYKILA CIPIMKOBOTO 1HOC

BIBOIAMH, HPUCAHAHIMY JIO KpHCTAIaA,

Pueynox 116 - Kaxp erpiukosoro nocis 3 kpucrazonm BIC:
T 13- kourypi musostin: 4- kpicran BIC
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Mg npucananng KPHCTANy 10 s0BHilMIX  BuBOAIS Kopriyca
CHYKHTL KOUTYD 2, nipy Kopuycuomy sukonanni IMC, a Koutyp 1 nmicns
KOHTPOIIO  BijlokpemmocTes BUPYGkoto. Tlpn yeranosui Kpucrana na
CTPIMKOBOMY HOCIT 112 MAAPOK MiKkpo3Gipiki BHKOPHCTOBYIOTL KoHTYD 3,
akoutypu I 1a2 summyrorses BHPYGKOIO,

Binbu nemesmumy € CTPIUKOBI HOCHT, A1e ocHoBa — noniimiana IiBKa,
a nposinumkn i KIT 3 anominiro, Amominiei Busosy NPHBAPIOIOTLCH 110
ANOMIHICBUX  KOHTaKTHIY TUIOMANOK  Kpucrana Y3-3sapiosanmsm,
Tosuwmny amominicsoi donbrn neobxinmo 30inbimysati 10 70-80 MKM,
WOG  yHUKHYTH  Burunis  Ta SKpyuyBanns  susogis. Y npaKTHui
BUPOOHHITBA  3naxomsT 34CTOCYBAHHS  TPH-, nBOX- | ozHomaposi
CTPINKOBI HOCHT, [puknanom TPHILAPOBOrO HOCis Mowke CIYKHTH CHCTeMa,
O CKIanacTLes 3 amominicpoi (onbri Mapcn A-7 TOBUIHHOIO 40 MKm,
HONiMIANOT  nnisky IM-1 (80-I2OMKM) ine BHCHXa1040r0 Kieo, [I[TK-
229A, 3a nonomororo AKOTO amominicsa onbra HaraproByernes o
noniiminnoi erpiuky,

MiKpoKou'ram-ynamm CTPINKOBHX BHBOLIB HOCis J10 KOHTAKTHHX
TIOIANOK  KpHCTanie  mosxe Gyt Bukomane ma ABTOMATHYHNX  yy
HAMIBABTOMATHY HIX YCTAHOBKAX  npu  nepiomuniii nonayi  nocis 3
Korywikn (puc. 1.17). Jina nopaui nocist BUKOpHCTOBYCTRCS nepdopanis
Y3IOBK  Kpaitok  crpiuki. 3a Aonomoroio - potoenexrponoi cHeTeMu
ABTOMATHYHO  aGo  misyanpo, OlIEPATOPOM,  cTpiukosi  BiBoH
CHONYHAIOTLCS 3 KOHTAKTHIMY UIoWanKaMl  Kpucrama, Y npoueci
pncanans (Y3-3saprosas, TEPMOKOMIIPecis, immynbcue nasHus) 3a
PAXYHOK Teror, wo supinscrscs, POSIIABNACTLCS ajresns i kpucran
3BUILHACTBCA Bif THMuacOBOTO nijmapky.

=

3
Poam ap e |
@r o5 LTS 25

Piteymor 1.17 - Mixpoxonascrysans upncrania g THYHKOFO CTpiKOBOrO HOCiA:
|~ inetpywment ns Mikpossaprosais (Mikpomasg). 2 crpiska-tocit, 3 - kpicran,
- nacrina un yTpusani, 5 - posoui eromm

-
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Texniuni  xapakrepucrikn YCTaTKyBanus s . MOH'Ii:l')Ky i
MIKPOKOHTAKTYBAHNS KDHCTANB MIKPOCXCM 11 THYUKHIE CTpiuKoBHii HOCiiT
npusesieni B abn. 1.23.

Tabnuus 1.23 - Texuiuni XapaKTEPHCTHKH YCTAHOBOK

CTHKA HMokasmikn juis yeranopox
. EM- | EM-4082 V3C.P VIIT.A-1
4062 MA-11
Metoi Vavtpassykose  3napioanns | HisbkoTemie-
MiKpOKOHTaK- OKPEMO KOKHOIO BUBOY patypue rpynose
TYBaHHS nasuns abo nasuns
OKPEMO KOKHOIO
BHBOJLY.
Posmip Jlo 10x10
KpHcTana, MM
[poaykrushicts:
—OKPEMO KOKHOI0
HBoYy,
:}l[::‘l(r.l':ianb/rml. 1600 | 10000 12000 5000
~IPYHOBIM
METOZ0M,
KpHeTanis/roa - - - 600
Croxupana
HOTYXKHiCTh, KBT 0.1 0.8 - -
laGapurni 1400x850x
|_posmips, Mm x1450 = =
Maca, kr 300|270 = s

Ocrosni gedextn i npuannn ix summnknenus 1pH - MoTaX Ta
MIKPOKOHTAKTYBAHHI  KpHCTanmin  ma  ruyuxnii CTpiukoBmii  Hociit
YABTPA3BYKOBHM 3BapioBaiisiM HaneseHi B a6, 1.24.
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Tabmms 1.24 - Ocnosni AedekTi i npusin ixnboro BUHHKHCHHS,

Jlederr

Hpitiia suicieng

SMuHaHHg BUBOAIR (piski
HepenoMm i Burumm).

Jederrny BUXIAHOMY MaTepiani Hocis,
Hopywienus upasin KOPHCTYBAHIS 3 Hociem y
npoueci iioro BHroToeHms.

3mitienns BiBoiB mono
rpaiuin KOHTAKTHOT
omanxku KpHcrana,

3uowenys POBOMOT YacTHH iHcIpymena.
Bmitenns kpicrana s TopHsOHTANLUII mIOUNHI,

Posmusatns 3BAPCHIX
TOHOK.

3uowiennn pobouot wacrimm IHCTpyMeTa,
3abpymenns poGouot HOBCPXHI iHCTpyMenTa,

Biapus  susony  sin
ROHTAKTHOT  Iowmaky
KpHCTANa.

Tuek incrpymenta  menue BAMAUCHOIO B
TexHiuniii KokymenTani,
Hac ssaprosanin senme nopai.

Mapaserpi  yavrpassykosie KOMBaNL e
BLUIOBIAAIOTH BiMOray TEXHIHOT HoKyMerTani].
Buowenis podouoi wac i iHcrpymenra.
3abpyanenns podoyoi HOBEPXHI HCTPYMenTa,
Subpyanenus TOBEPXHI HOCIR,

3abpyauenus kowrakriof TOBEPXHI KpreTasis.
Hassuicts qotopesncry ii iy 3abpyaiienn y
MICLUIX 3BapIoBaniis.

Teperucnenus 3BAPHOTO
semanns,

Tuck  iuctpymenra  Giinme sasnauenoro
Texnimiit poxymentanii,
Hac swapiosannsg Ginpiue Heodxiznoro.

Hoapsmun ua susonax.

Jederctn y wuxiznonmy ma Tepiai ( Hocit).
Hopyuwienn  npasiun IBEPTAlNA 3 wociem y
npoueci iioro surorossneis,

Hackpisni T
nporpasienys.

Henorpumanns pexiny TPABJICHHS,

Jledercrn y muximomy matepiani ( nocii).
Nopytenus  upasin IBEPTAKS 3 nociem y
npoueci fioro suroronscrs.

Binmaposysauus  wia-
HOT  ui amominicsoi
Gonvrit Bin nosimeproi
ocHoBIL

Hederrn y BUXIAHOMY Matepiani ( noci),
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1.4.7 Kowrpoas sikocti ssapuux 3'cinann

Ouinky akocti Mikpossapuux 3'eanans poGasts 3a HacTymimM
KpHTEpiAMI: )

— Miumicts (3uauenns sycunns pyifnysanus) npu sunpoGysanii
J'enans 1A BUPHB DI PisHIMI KyTaMi 10 noBepXHi;

= eryninb aedopmanii nposinnika B 3omi Fenani;

— CHEKTPIHMI Onip 301I 3'canas nichs sBapioBanis;

— criiixicrs 10 crapitis npu pizsunx Temneparypax. .

[epumii kpurepiii “mimicrs™ swanauacrses npn BunpoSysaii 1ia
3pis i Biapus (puc.1.18).

r7 r

PHEYHOK 1. 18 — Cxestis mmpodynasts 1a 3pis i pRusym Kyrast npikIaanis
HananTAKCHHA:
| = nizmapok apykosanoi abo minkosol mari; 2.» KOHTAKTHA MCTANCRA TUI0IA/Ka: 3 ~
npUBAPCHHIT IPOBIAHIK,

Ipn  prmpoGysannsix  1a 3pis  nin MiniMabHIg KyTOM
BPAXOBYIOTHCA, AK NPABINIO, YCi PEKIME 3BAPIOBAIS, Y TOMY 4nCIi |
cryniub gedopaanii. . o

Oanax 1w BUIpoGyBanns e A03BOAAOTH ONiHITH Aliiciy minicts
FCaang, ToMy 1o ne Moxkua piipsari npoBimK sigpasy 1o e
ot kontakty. BunpoGysaris na sinpus nin xytom 90' AO3BOIIOTH
Gimbut  moBio  oxapaktepusyrati  miumicts  spapiopaumns i
BHKOPHCTOBYIOTHCS HacTilne, . .

Tlpn takux icunrax moxomsi n'sms sugis pyiiyBanus 3papuix

d'eanans (puc. 1.19).
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a a @ 2 Ll
Pucynok 1.19 - Buny PYHHYBaNEL 38apEHNX 3 AL MeTATCBOrO npositKa,

Ha puc. 1.19a nokasane BUNLAPOBY BANH MpoBiAmIKa BiIL noBepxHi
maiskn. Ha puc. 1.196 — BHPHBH 3BAPHOT TOUKH PA30M 3 4aCTHHOIO ToNKO]
miiskn. Ha puc. 1.19s, r, A~ mOKasaHi  MOmIMBI Micus BiapHBYy
NPOBI/IHIKIB.

Xapaxtep pyiiuysanus sancwmurs pig GaraTeox (akropis: nostors
BIACMOAIT  matepianis, mo 3canyiorses, na KOHTAKTHHX  1OBEPXHsIX;
BN nnactianoi aedopmanii nposigmika s soni KOHTaKTY; dhopmi
3BAPHOT TOUKH, 110 3anekuTs Big inerpymenty; anresii nnisku 3 1aTo10
M NAPKOM, 10 MOKE 3MilToBATIC 1A BIAKBOM 3BAPHOTO iMnynsey;
ANACTHUHOCT  npoBifimKa, 1o HPHBAPIOCTLCS, | piBug  Mexauiunmx
HATIPYT, 110 BHUMKAIOTH B IPOBiHIKY | nigmapky.

Jlpyruit kpurepiii oninkn skocri — crynin aedopmanii nposiika.

pu maniit aedopmanii pyitnysanus  pinGysacrees no miciio
ssaprosaus (puc. 1.19a) 3 sinpuson NPOBIAHNKA BiA nonepxHi namnenof
BKH.

Upn  semukiii  aeopmanii pyiinysanus  winbysactecs n micui
naiiGinbuior nedopmanii.

Ha sikicrs ssapumnx s'ennans snmsarors, TAKOM OKCHAMI i opraiuni
(ancopBosani) nuiskn na TOBEPXIH KOHTAKTINX M01a0K, 3abpynnenus
SMCHUIYIOTS —haKkTiany wiomy  Kowrakry, 30inbuyIoTs  nepexinumii
CHCKTPHUIII OITiP, IPHIBOIATH 10 NOKANBHIK neperpinis, 10 smenmenns
MinHocti i fo pyiiiysanns 3saporo s'eananns. Pyiinysams ok i
Aecopbuisn opraniunmx mwiisok BUKOHYIOTLCS  onpominenias  nosepxui
doronanm, dononamu, jomamn ta iy, vacrkamu. . Bukonyerses taxa
00poka  KONTAKTINX  mowmaok NpOMEHEM  nasepa  un jonnim
GomGapaysanmsiv  nepen onepauicio  spapiosanns, o ounmenns
ROHTAKTHHX MIOMAA0K NIepeA 3BapioBanism BUKOHYCTLCS! 38 MeXaniunimm
MeToaam,
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2 NOPSIOK BUKOHAIHS POBOTH

fanpuemersa, 3 inosimn TIT CKAanaibHOro 1exa 1a yeratkyBanism.

2.2 Jlis samanoi konerpykuii sipoGy MEA silpari Ta nazarn
obrpyirrysaiis BGOpy BEiX METOTIB MIKPOKOHTAKTYBAIIHS. .

2.3 PospoGuri  onepauiiini  kapin s sazanoi  Texmonorii
MIKPOKOITAKTYRAINS (KinbKiCTL Bi3nauac suknanay).

2.4 BiapoGurtin poGoui peskimi MikpokoTakTysans RN
onepatiii ana sananoi KoneTpyKuii( BiKoNycILes Ha yerarkysanmi exy
Gasororo ninpnemersa).

2.5 Onscaty npuin Aii yerarkynaniis,

2.6 Oopmury 3pit.

2.1 Osuaiiomuries 3 TreopeTniimm Bigomoctsimu, 3 HTJ1 Gasosoro

33MICT 3BITY

3.1 Haspa 1a mera poborm.

3.2 Crueni reopetnani sinomocri.

3.3 Buxiaui naui s sukonanis NyHKTY 2,20 1assa, npusHaucHus
1a onne  koncrpykuii: Eb - ta mavepiamu:  ymosu msupoGumisa ta
eKcruryarauii. o

3.4 Hepenik suGpannx metoais MikpokonTakTyBanus s 06 ckrin,
AKI 3" CAMYIOTHOS: KOPOTKa XapaKTEPHETHKA MCTOMIB Ta iX obrpynTyBas.

3.5 Onepauiiini kapru odopmieni srigno BHMOTaM CCT/L.

3.6 Tepesix peximin texnonoriunoi onepauii, sin AKIX 3AICKNTD
AKICTH enekIpiiHOro 3 cananis, Tlepesix Moskmmix sedektin ta npisin
X BHIMKHCHNA. ONTUMAILHT 3HAUCHHS TEXHONONTIHIX PEKHMIB, 1110
AOCHLDKYIOTHES . ) .

3.7Omne  yerarkysanus,  ocuawenis  ra nerpymenry, sk
BHKOPHCTOBYBAMmICH 1A 3ajtaniii onepanii. Tlpununn nii, cxema 1a ocnosmi
HAPAMETPH YCTaloBKH,

3.8 Bucnonki.
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4 KOHTPOJILHI BATIHTAHHS

4.1 Ulo Take MikpokonTakTyBanna?

4.2 Ha3giTh pi3HOBIII MIKPO KOHTAKTYBAHL, AKI BHKOPHCTOBYIOTHCS
npn BupodunNTEi Bipodis MEA?

4.3 Konu 3acTOCOBYIOTE CKJICIOBAHHSA JUIS OTPHUMAHHS CIICKTPHYHOTO
KoHTakTy?

4.4 Hapenite npuknaan kneis 1a Ha3siTh, SKi XapaKTepHCTHKN BOHH
MOBHHHI MATH JUIs AKICHOTO 3’ C/IHAHHS.

4.5 1o Taxe nasms?

4.6 Tepenixyiite pisHOBHI NARHIS.

4.7 ®iznko-ximMiuni ocHoBH nasuus,

4.8 Slkmii  MCTOA  MasHHA  NEPEBAXKHO  BHKOPHCTOBYIOTH Ul
Ge3BHBiH: ?

4.9 Mo raxe 38apioBanma?

4.103a AKiMH 03HaKaMH KIACH(IKYIOTh MCTO/IH 3BapioBanHs?

4.110cHOBHI IPHHIHITI TEPMOKOMIIPECIIHOTO 3BAPIOBAHHS.

4.121epesaru 3HIH.

4.13Konn 3acrocosyiors Y337

4.14Tlepesary i neponixku Y33,

4.150cnoBHi redeKTH Ta NPIUMHI TX BHHHKHCHHS! IPH 38aPIOBATIHI,
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