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BCTYII

JI0 peKOHCTPYKIIi II0UUX MIAMPUEMCTB HAJEKUTh NepeOyaoBa ICHYIOUHUX
IeXiB Ta 00'€KTIB OCHOBHOTO Ta OOCIYyTrOBYHYOrO MpU3HAYEHHS, TOB'SI3aHE 3
yJIOCKOHAJICHHSAM BHPOOHUIITBA, MiABUIICHHAM HOTO TEX HIKO — €KOHOMIYHOTO
pIBHS, CIPSIMOBaHE Ha 30UIbIICHHS BUPOOHUYMN — HUX MOTYKHOCTEH, MOMIMIIEHHS
SIKOCT1 Ta 3MiHA HOMEHKJATypH Ilii B OCHOBHOMY 0€3 30UIbIIEHHS YHCEIbHOCTI
NPAMOIOYUX TIPH  OJHOYACHOMY IIOKpaIlleHHS YMOB 1IX TIpami 1 OXOpOHH
HABKOJIMIITHHOTO CEPEIOBUIIIA.

[Tpu peKOHCTPYKITii MiF0UMUX MiAMPUEMCTB MOXJIMBE PO3MIUPEHHS OKPEMUX
CHOpY/ Ta AUISHOK OCHOBHOI , MICOOHOT Ta 00CITyroByI0Y0i HOTO MPU3HAYCHHS Y
BUIIAJKaX, KOJU HOBE BHUCOKONPOJIYKTHBHE OOJagHAaHHA HE MOXe OyTH
po3MillleHe B iCHYrOUYMX OyaiBisX. [Ipu pekoHCTpYKIIii MOBHHHI 3a0€31eTyBaTUCS :
30UTBIIIEHHS] BUPOOHMYOI MOTYKHOCTI LIEXM Hacammepell 3a paxyHOK YCYHEHHs
TUCTIPOIIOPIII Y TEXHOJOTIYHUX JIAHKaX ; BUKOPUCTaHHS MAaJOBIAXOMHHMM 1
0€3BIIXOAHUN TEXHOJIOTIA 1 THYYKHX BHUPOOHUIITB, CKOPOUYEHHS YHUCIA POOOYHX
MICIIb; TIJIBHINCHHS MPOIYKTUBHOCTI TMpalll, 3HIKECHHS MaTepiaJIOMICTKOCTI
BUPOOHHUIITBA Ta COOIBAPTOCTI MPOAYKINIi, MiABUIIEHHS QoHAOBI ATl 1
MOKPAIIEHHS 1HIINX TEXHIKO — €KOHOMIYHUX MMOKAa3HUKIB YHHHOTO MiIMPHEMCTRA.

[Ipu BUITyCKY TEXHOJOT1YHOTO OOJIaJHAHHS PEKOHCTPYHOBAHUX IIEXIB OJIMH
3 BU3HAYaIBHUX (PakTOpiB — KiIacudikallisg 1Mo Maci, 10 BUIMYCKAITHCS BUIUBOK,
HaBejeHa B TabJ.1 (IUB. 10JATOK ).

33a CepiiHOCTI PO3PI3HAIOTH, HACTYIHI THIHW BUPOOHHUIITB: MacoBe,
BEIUKOCEpiiiHe, cepiitHe, npiObHOcepiiiHe Ta oauHuuHe. CepidHICTh TMpo —
BUPOOHUIITBA BH3HAYA€ CTYMNIHb MEXaHi3aImii TEXHOJIOTIYHUX TIPOIECIB Ta
obnmagHanHs. HaWBumwii cTymiHe MexaHi3allii Ta aBTOMAaTH3aIlii BIaCTHBOCTEH —
BEHHA JUIsI BEJIMKOCEPIHHOTO Ta MAacOBOT'O BHPOOHMIITBA 3 BY3bKOI Ta OTPaHU —
YeHHO1 HOMEHKJIATYPOIO BUIIUBKIB.

Knacudikaris mexiB i3 cepifHOCTI BUPOOHHUIITBA 13 YOPHUX CILIABIB
HaBEJICHO B Ta0J.2 (AMB. JOAATOK).

3a3Buuail  iCHye  3MilllaHa  CEPIMHICTb  BUTOTOBJIIEHMX  BWJIMBKIB.
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BupoOHMIITBO 1EXH CHi BIJHOCHUTH A0 TOMY THUIYy, SIKMl € B JaHOMY LIEXy
MEPEBAKHUM .

Knacudikanis nexiB i3 cepiiHOCTI BUPOOHHULTBA 13 KOJIBOPOBUX CILJIABIB
HaBeJeHO B Ta0J1.3 (IUB. 1OJAATOK).

VY ImpoeKTHUX po3paxyHKax MPU BU3HAUYCHHI KUJIBKOCT1 O00JagHAHHS BUKO —
KOPUCTYEeTbCA epexkTuBHUN (oHa yacy Horo podbotu D sxuil 3a1eXuTh Bl BULY
oOJiaTHaHHS , HOTO CKJIATHOCTI 1 peKUMY POOOTH LIEXH.

CnpapxHit piuauii pona podotu obnagHaHHS HaBeaeHO B Tabn.4 ( JuB.
JTOJATOK ).

Brpara uacy uepe3 peMOHT oO0JagHAHHS TO TEXHOJOTTYHHUM 1 IHIIUM
NpUYMHAM BPAaXOBYEThCS BBEJCHHSIM JI0 pO3paxyHKY Koe(dillieHTa BUKOPUCTaHHS
obnaananus K,, HaBegeHoro B Ta6i.5 ( AMB. 10AATOK ).

IIpu HeBenmukux oOcsTrax BUPOOHUIITBA Ta BIACYTHOCTI BIJAMOBIIHOTO
oOnaHaHHS B OKPEMHMX BHIIQJIKaX JIOMYCKA€TbCA 3HUKEHHS KoedilieHTta
BukopuctanHs 10 0,5 (1 HuxK4Ye ) 3 O0IPYHTYBaHHSIM.

Koedimient BukopuctanHs oOnagHaHHS € OJHUM 3 KPUTEPIEB MPABUIBHO
o0paHOr0  TEXHOJOTIYHOTrO  OOJIaJIHAHHA 1  BU3HAYAETHCS  CTaBJICHHAM
PO3paxyHKOBOTO 4ucia OAUHUIDb 007TagHAHHSA Npospax. JUIS 3a0€3MIEUEHHS POTrpamu

BUITYCKY OPOAYKIIii 10 MPUHAHATOro B mpoekTi Nup :

__ " 'pospax

K=
N,y



lIpakmuyna poboma Ne 1
PO3PAXYHOK YCTATKYBAHHA ITJTABUJIBHOI'O
JIJTAHKA

[InaBunpHa BIIAUIEHHS MOBUHHO MepeOyBaTH 3 JBOX OCHOBHHUX JUISTHOK:
HaOoOpy Ta 3BaKyBaHHS IIMXTHU Ta TUIABKH, a TAKOXK JOMOMIXHUX AUISTHOK 3 PEMOHTY
¢yTepyBaHHs Ta 00JIalHAHHSA, CYIIIHHS Ta MiAIrPIBY KOBIIIB, MPUOUPAHHS BIIXO/IB,
nabopatopii, ciryx6u KBII, mynbsTiB yrpaBiaiHHSA 1 1H.

Y nmBapHMX IieXax s ITUTaBKH METajliB 3aCTOCOBYIOTHCS EJEKTPUYHI Ta
nanuBHi medi. HafiOinpm xapakTepHUM TPHUKIAJAOM IUTABKH B TAJIMBHUX TIYaX €
BarpaHkoBa IutaBka. KOHCTPYKIIisl BarpaHOK 3a OCTaHHE Yac 3a3Haya CyTTEBE 3MiHA.
3aCTOCOBYIOTh BarpaHkKH 3aKpUTOTO THITY 3 TapsyuM JTyBaHHSM, KOKCOTa30Bi Ta
ra3oBi BarpaHKH, BarpaHKH 3 OCHOABUM (yTEpyBaHHSIM 1 BarpaHKd 3 BOISHUM
OXOJIO/PKEHHSIM IJIaBHIILHOTO Tosicy [1].

Temneparypa migirpiBy MoAaeTbcsi B Barpanky moBitps nocsirae 500
600°C 1 Bume. Barpanouni ra3u, 1o BiIX0A5Th, OUUIIAOTLCS B/l MY B €JIEKTPUYHI
OCaJHUKH, (GUIBTPH MIIIKOBOTO TUIY , CKpyOepH Ta iHII1 npuctposx. Yamaauit raz CO
JIOTIANIIOEThCA. 3HEMWICH] 1 OYMINEHI Ta3u, IO BIAXOASNTh , PEKOMEHAYETHCS
BUKHUATH Yepe3 TpyOu , Bucota skux gocsirae 30 M 1 OuTbIIIE .

[TizirpiB MOBITPSHOTO AYTTS 3 OUYMINEHHSIM BiAXiAHUX rasiB Bim muiny ta CO
MOKpAIy€e CaHITapHO — TITIEHIYHI YMOBH TpaIlli , 3HWXKYE BUTpATy JIMBApiB . HOTO
KOKCY 1 IMIBUIIYE TeMIIepaTypy piakoro metany. [Ipu HarpiBaHH1 Bi3 — 3aAyIIJIUBOTO
ayttst 1o 400 ... 500 °C 1 nmpu HE3MIHHOMY BHUTpaTi KOKCY MOXKHa 3a0e3MedyuTH
IiBUICHHS TeMIepaTypu TeperpiBy piakoro yaByHy Ha 70 °C mpu 30epekeHHS
KOJIMIIIHBO1 TEMIIEpaTypHu METaly.

BpaxoByroun , 110 MOKpaIeHHsI CaHITApHO — TIr€HIYHUX YMOB TIpaili HaJar0Th
BEJIMKOTO 3HAYCHHSA B MPOEKTax IEXiB , CJiJ BUKOPHCTOBYBATHU TITbKH BarpaHKU
3aKpPUTOTO TUMNY 3 TapsuydM JyBaHHSIM HE3aJeKHO BiJ MacmTady Ta XapakTepy
BUPOOHHUIITBA.

[Tpu BuOOpi MIABUIABHUX MPHUCTPOIB CIiJ BPaxOBYBAaTH , IO MPH HArpiBi 1
PO3IUTABIICHH] YaBYHY y BarpaHKax TEIJIOBUHM KoeiIiEHT KOPUCHOT i medi mocsrae
45 %, ane nipu meperpiBi 4aByHy najae a0 5 %.

[leperpiB pigkoro 4aByHy enektporedax BimOyBaeThcs mpu  KKJ[ mopsnky
55%, a marpiBanas 1m0 Temmepatypu tnaBieHHs — npu KKJI piBromy 20 ... 30 %.



OTxe, MJIaBUTU YaBYH €KOHOMIYHIIIE B BarpaHKax, a MEperpiBaTu piAKUN Y4aByH 10
NOTPIOHOT TemMmepaTypu — B E€IEKTPUYHMX Meyax. ToMy Aymiekc — Mpoulec —
BarpaHka — EJIEKTPOIY 3HAWIIOB IMIMPOKE 3aCTOCYBaHHS B YaBYHOJIHBAPHOMY
BUPOOHHUIITBI.

[HayKIifiHa TUTaBKa YaBYHY Ta KOJBOPOBHX JIETKOIUIABKUX CIUIABIB 3a0e3meuye
OJICp’KaHHSI PIJKOT0 CIUIaBy BHUCOKOI SIKOCTI 3 MIHIMAJIbHUM BMICTOM Ta3iB
HEMETaJICBUX BKIIOUCHb Ta INIKIMBHX CKIAMoBUX. [lnaBka B IHAYKIIHHHUX IeYax
J03BOJIsIE 3HM3UTH 4aj MeTtany Ta miaBumutd KKJ[ BUKOpUCTaHHS eNeKTpoeHeprii.
[HayKIiiHI MIaBUIBHI Medl MIAPO3AUISIOTECS 3a MPUHIMIIOM pOoOOTH Ha JiBa TUIIU:
TUTENBHI Ta KaHalbHi. HallOuiplioro mommupeHHs [Jis TJIaBKM YaBYyHY Ta CTal
HaOyJIM TUTeNIbHI IHAYKIIMHI eyl. BoHu 3py4Hi 1 HaJ1iHI B eKCIUTyaTallii , 0COOIMBO
NP BUILIABII HU3BKOBYTJEIEBUX YaBYHIB — KOBKOro Ta iH. IIpu poOoTi Ha cyxuii
IIUXT1 , HE MICTUTh CTOPOHHIX BKJIFOYEHb, T4 HA IMIJITPITOIO0 MIUXTE B TUIABUILHOMY
BIJIVICHH] 3a0€3Me4yI0ThCsl TapHI CaHITapHO — TITIEHIYHI YMOBH mpari. Y mnedax
MOJKJIUBO TIPOBEACHHS TEPMOTHMYACOBOI BUTPHUMKH 1 KOPWUTYBaHHS XIMIYHOTO
ckiany piakoro merary. OCHOBHI MepeBaru iHAYKIIHHOT TUTABKU B TUTEJIIBHUX TTeYaxX
IIPOMHMCIIOBOT YaCTOTH — CTAOUIBHICTh XIMIYHOTO CKJIaJy IJIABKH 3aBISKH TapHOMY
NEepeMIllyBaHHS PIAKOTO MeETally Ta 3aCTOCYyBaHHS JIEIIeBOi HIMXTH Ha OCHOBI
CTaJICBOIO CKparia, JIETKOBarux BiAXOiB, YaBYHHOI 1 CTaJIEBOi CTPYKKHU PO3CHUIIOM.
[HayKIiHI TUTEBHI TedYl — IIe arperaT NepioguyHoro Aii, ToMy A 0e3nepepBHOTO
MOCTa4aHHs METaJIOM MOTOKOBOI JIIHIT 3aIMBaHHS JTOBOAUTHCS BCTAHOBIIIOBATH KUTbKA
OJIHOYACHO —CaMe€ MpaloounX nevyen ( He MEHIIE TPhOX).

[Tpu mnaBmi B €NEKTPUYHUX JAYTOBUX TeYaX METATYPriiHI MOMIMBOCTI OLIBII
ITMPOKi B MOPIBHIHHI 3 TUTABKOIO B 1HAYKI[IHHIN Ta BarpaHOYHUX mevax . Llei mporiec
3aCTOCOBYIOTh ISl CTalli, KOJLOPOBHX TYIOIUIABKMX CIUIABIB Ta YaBYHY. AKTHBHI
rapsdi IUIaKW JTO3BOJISIIOTH TPOBOJUTH Tpoliecu padiHyBaHHS IS OTPUMAHHS
BHCOKOSIKICHOTO CIUIaBy 3 IMHWXTH MICTUTh IIKIIIHMBI JoMimku . Jlo HemomikiB
JYTOBOT TUTABKU CJIiJT BIITHECTH Ba)KK1 yMOBH IIpalll B TUNIABIJIBHOMY BiIJIUICHHI Yepe3
BEJIMKHUH IIIyM, 3ara30BaHOCTI 1 BEIMKUX TEILIOBULJIEHbD, a TAKOX OLIBIIIOrO, HIX MPH
IHAYKIIHHIN [J1aBIi, 9a Iy MeTaly.

EdexkTuBHICTh 3aCTOCYBaHHS TUIABKHA B CJIEKTPUYHUX T€YaX ITiIBUIIYETHCS 3
BUKOPHUCTAHHSAM MiAIrpiToi UXTH. [Ipy 11bOMy Ma€ThCsd Ha yBa3l BUKOPHUCTAHHS B

MiAIrpiBaJbHAUX ITeUYax JCIICBIIOrO MajanBa, HAPHUKIA] IPHPOTHOTO Tasy.



[IpakTUKOIO BCTAHOBJIEHO, IO HAMOUIBII IHTEHCHUBHO IMPOIEC OKUCICHHS
nportikae npu Temneparypi noraza 650 °C. TpuBanicTe miaIrpiBy IUXTH TPU MILHUAX
PIBHUX yMOBax 3aJieXKHUTh Bij ii TeMnepatypu. [Ipu temneparypi HarpiBy 1o 500 ° C
noTpiOHe yac He nepeBulye 4 XBWinH, HarpiB 10 650 °C Bumarae Bxxe 12 XBUJIUH .

[lonepenHiii HarpiBaHHs WIUXTH 30UIbIIYE TPOAYKTUBHICTh €IEKTPOIeUei Ha
25....35 % npu 0JHOYACHOMY 3HI)KEHHI MUTOMOI BUTPA4Y€HOI €JIEKTPOEHEprii Ha
15...20%. B pe3ynbrari 3HUKYIOTBCA COOIBAPTICTh PIAKOrO METAly 1 KamiTajbHI

BKJIQJICHHS [UIABWJIBHOTO BIIIUICHHS .

bananc Meraay i moTpidOHa KIJIBKICTh IVIABUJILHUX IeYel

Po3paxyHOK TUIaBHJIBHOTO BiJJIUICHHS TOJISATAE y CKJIQJaHHI OalaHCy MeTary
0 Mapkax, 110 BUILIABIAIOTHCS, BUOOP1 TUMY Ta BU3HAUYECHHI KUTBKOCTI TUIABUJIIBHUX
arperaTiB, pO3paxyHKy BUTpaTH IIMXTOBUX MaTepiajliB Ha pPIYHUNA BHUIIYCK 1
TUIaHyBaHHI JTUTSTHKH.

Po3paxyHOK TUTaBMJIBHMX arperariB Ta IHIIOr0 OOJIaJHAHHS TMOYHMHAETHCS 3
BU3HASYCHHS HEOOXIJHOTO 00CATY METano3aBajKH 3a OKPEMHMH MapKaMU METajiy .
Bara merano3aBanku CKJIaJa€Thcsl 3 Bard NMPUIAATHOTO JUTTS Ha MpOTrpaMy Baru
MeTay JUTHUKOBUX CHCTEM, BUTPATH METally Ha Opak 1 4aj i 6e3moBOpOTHUX BTpAT
(tabi. 6) ( aUB. 10ATOK ).

bpak BWIMBOK 3aleXHTh BiJ XapakTepy JUTTS, pOAY MeETalny, BUIY
BUpOOHUIITBA. [Ipy TUTIIIOMHOMY TIPOEKTYBaHHI BIICOTOK Opaky BCTAaHOBJIOETHCS 3a
JOCBIZIOM poO0TH 0a3zoBoro mexy. Yam i 6€3MOBOPOTHI BTPATH 3ajekKaTh TIIBKH BiJl
poIly MeTajy Ta BHIY IJIaBUIbHOTO arperary. CepenHii yaj i 0€3MOBOPOTHI BTpaTH
B IJTABWJIBHMX TT€YaxX YaBYHY 1 CTaJIM HaBeJleH1 B Ta0a. 7 ( AUB. 1OAATOK ).

3a BiJCYTHOCTI J€TajJbHO PO3pPOOJICHOI TEXHOJOTril BUTOTOBJIICHHS BUJIHMBOK
noTpeba B METa03aBalKi BU3HAYAETHCS YKPYIMHEHUM po3paxyHkoM.[Ipu ykpymHeHOMY
PO3paxyHKy BHPOOHMYA TIPOrpaMa BUITYCKY BHJIMBKIB PO30MBAETHCS HA BAroBi TPYIIHL.
[ToTpeba MeTano3aBagkd BH3HAYAETHCSATO KOKHOIO BaroBui rpyii. Buximx nmpumatHux
BUJIMBOK JIJI51 KOKHOIO TPYNH HaBeAeHO B Ta0i.8 ( AUB . 1OJATOK ).

Bubip mnmaBunbHOTO O0O0NagHAHHS OOYMOBIIOETHCS WOrO0 METATYPTIHHUM
MO>KJIMBOCTSIMH 3a0€3MEUUTH 3a/1aHe KUTbKICTh BUIUIABICHOTO CIUIABY, HASBHICTIO B
pETiOHI MPOEKTOBAHOTO IEXy HEOOXIMHMX MIMXTOBUX MaTepialiB 1 €HEPreTHYHUX
pecypciB, yMOBaMH TMpaili OOCIYrOBYIOHYOrO TIEPCOHATY Ta JOTPUMAHHS YyMOB
3aXMCTy HABKOJHUIITHBOTO CEPEOBHINA BiJl TAa30BUAUICHb Ta BIAXOJIB IIJIABKH

cruiaBiB, €()EKTUBHICTIO BUPOOHMIITBA CIUIaBY Ha BHUOpaHOMY oOOJiaJHaHHI. K10
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nepeaiyeHi YMOBH MOXKYTh OyTH 3a0€3MeueHi 3aCTOCYBaHHSIM pPi3HOro 00JiaJHaHHS,
TO JIJIsl MPAaBWJILHOTO BUOOPY 00JIaIHAHHS IPOBOMASITH TEXHIKO — €EKOHOMIYHUMN aHAIII3
BaplaHTIBYCTAHOBKM IJIaBUJIBHOTO 00J1aJHAHHS.
Cnucok MmIaBWIBHUX arperaTiB, HAHOUIbII YaCTO 3aCTOCOBYBAHUX IS TJIABKU
JMBApHUX CILJIABIB, iX OCHOBHI TEXHIYHI JJaH1 HaBeeH1 B Ta01.9 (IUB. 10JaTOK).
Heob6xinHe KUIbKICTh TJIaBUJIBHUX arperaTiB BU3HA4Yal0Th 0 Gopmyii

v __K.B

po3pax .
CDA pospax

1€ N pospax — PO3paxyHKOBa KiUIbKICTh TIABUIBHUX MEYEH;

B — piuHa KUIBKICTh PIIKOrO METaly Ha IUISHIL, T;

Ky — koedimieHT HepiBHOMIDHOCTI CIIOKHMBAHHS PiIKOro MeTaily, PiBHHIA
1...1,2 nns BenuKOCEpifHOrO MacoBO ro BupobHunTea Tta 1,2 — 1,4 mid
1HAUBIIYaJBLHOTO Ta IPIOHOCEPIHHOTO BUPOOHHUIITRA;

®, — pivicHui piuHnil GoHA Yacy poOOTH 00IaHAHHS, TO];

0 pospax — IPOAYKTUBHICTD IJIABUJIBHOTO OOJNAAHAHHS, T / TOJ.

[puiiHsata KitbKicTh muaBmwibHuxX arperatiB. N pp BUXOAUTH IUISIXOM

36iaemenas N pospax J10 3HAYEHHS LIUIOTO YHCIIA .
[IpaBuIIBHICT, BHOOPY KUIBKOCTI TUIABMJIBHUX TI€YEH BH3HAYAETHCS IILIIXOM

PO3paxyHKy Koe]illieHTa 3aBaHTaXEHHS :

K = Npospax
3 = —————
Nyp

ne K — xoedinienT 3aBanTa)keHHs IIABUILHOTO 00JIaJHAHHS;
Npospax — PO3paxyHKoBa KUIbKiCTHOOIAIHAHHS;

Nyp — npuiinsita KiabKicTh 00JIaHAHHSL.

HopmaneHa poOoTa IUIaBHIBHOTO BimmineHHs 3a0esneuyerbes npu Ks; =
0,7...0,85.

[Tpu BumMnaBIi YaByHY B Ne4ax MEPIOAUYHOL /il MOHOIIPOIIECOM iX MICTKICTh
MPUIAMAETHCS BUXOASYM 3 BapTOBHM TOTPEOM 3 OOJIKOM MPUHHITOI MICTKOCTI
PO371aTKOBO — PO3JIMBAILHUX KOBIIIB, KUTBKOCTI BIIOOPY MeTany ( He OUIbIIE TPHOX)
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NPOTATOM TOJMHU Ta 30epexeHHs « O00JoTa » PIAKOro MeTaly B 00cs31 He
meHme30...50 % Bij 3aranbHOi MICTKOCTI I€Yl.

IHopsinoxk BUKOHAHHA POOOTH
1. O3HallOMHUTHCS 3 OCHOBHUMHU BiJIOMOCTSMHU PO TUIABUIIBLHE BBIAICHHS.
2. OxapakTepu3yBaTH IUIABKY Y PI3HUX IIABUIIBHUX MPUCTPOSX.
3. CxiacTtu 6anaHc MeTaly Mo MapKax, 10 BUILIABIISIOTHCS.
4. Bubpatu TUN Ta BU3HAYETH KUTBKOCTI IJTABUJILHUX arperaris.
5. PospaxyBatu BHUTpaTH HIMXTOBUX MaTepiajiiB Ha pPIYHUN BHUIYCK 1

MJIaHyBaHHI1 TUISTHKH.
3MicT 3BIiTY NIPaKTH4YHOI pO0OTH

1. Tema 1 meTa poOOTH.

2. HajgaTu 3arajibHy XapaKTepUCTUKY TIaBUIBHOTO BiIJTUICHHS.

3. OxapakTepu3yBaTH BEJICHHS TUIABKU B PI3HHUX IJIABUIIBHUX MPUCTPOSIX.

4. Cxnactu 6aaHC MeTaly 10 MapKax, [0 BUTLIABJISFOTHCS

5. [lo naBeneHnM popmysaMm po3paxyBaTH KUIBKICTh IUIABMIIBHHX arperartiB Ta
BUOpaTH X THII

6. IlpuBecTn po3paxyHKH BUTpAT IIMXTOBUX MaTepiaiiB Ha PIYHUN BHUIYCK 1
IJIaHyBaHH1 TUISTHKH

7. BucHoBKH.

I[Mutanusa nias camonepeBipku

1. [JaiiTe 3aranbpHy XapaKTepUCTUKY TJIaBUILHOTO BIAIUICHHS

2. TlepemidiTh OCHOBHI THIIM IUIABWJIBHUX arperariB JUIs BEJACHHS IUIABKHU.
Ha3BiTh iX mepeBaru Ta HeIOJIIKH

3. B yomy nonsirae po3paxyHOK TUIaBHJIBHOTO BiIJIUICHHS

4. HaBenith popMysii BU3HAYEHHS KUTBKOCTI MJIABWJIBHUX arperaTiB

5. SIkuM YMHOM PO3PaxOBYIOTh BUTPATH IIUXTOBHX MAaTepialiB HAa PIYHUN

BUITYCK 1 TUTAHYBaHHI JUISTHKA



lIpakmuyna poboma Ne 2
ITPOEKTYBAHHSA CKIIAJJCBKUX TTPUMIIIEHDb

[Ipy mpoexTyBaHHI CKJIaAiB (OPMYBaJbHUX 1 HIMXTOBUX MaTepiajiB CIiJT
KEepyBaTHUCS HACTYITHUMHU TTOJIOKCHHSIMU.

Po3zpaxyHok ruiony 1 oOmamHaHHS Uil OpuiiMaHHS, 30epiraHHs 1
TPAHCIOPTYBaHHS LIMXTOBHUX, (OPMYBAJIBHUX Ta BOTHETPUBKUX MaTepiajiB
BUKOHYEThCS Ha OCHOBI MOTPEO IJIABWJIHBHOTO Ta CYMIIIOMIATOTOBUOIO BiJIILJICHHS
OCHOBHHX Marepianax Ha piYHUH BHITYCK.

ButpaTta gomoMiKHUX MaTepialliB Ha pIYHUN BUITYCK 3aHOCSTH B CKJIEMIHHS —
HY BiIOMICTb (Ta0i.10 ) (AuB. 10AaTOK).

VY mpoekTi KpiM CKJIaAiB HIMXTOBUX 1 (hOPMYBAIBHUX MaTepiaiaiB HEOOXITHO
nepeadaYnTH TakoX CKJIaAu abo IUION[ MOAENeH (MOJIETbHUX IUIUT 3 MOJCISIMU),
OTIOK, CTPH)KHIB, BUJIMBKIB.

HeoOximHO JnaTtu XapaKTepUCTUKY OpraHizaili I1eXOBOTO CKJIaJIChKOTO
rocrnojapcTBa, y TOMY YHCII CKJIaay CKIAJiB, iX pO3MIIIEHHS, CIOco0y
PO3BaHTaXEHHS, YKJIaJaHHS Ta 30epiranHs MaTepialiB . 3a HASBHOCTI Ha 3aBOJII TBOX
yu OLIbIIE JTMBAPHUX LIEXIB CJIi MPOEKTYBATH Oa3ucHi ckiaaau [2].

PozranryBanHsi 6a3MCHUX CKIJIAJIIB MO BIAHOIIEHHIO O JUBAPHUM Il€XaM Mae
3a0€3MeUnTH PpaIllOHAJIbHI BAHTAXOMOTOKK MaTepiamiB. [lpu 1mpoMy MOXKIHUBE
PO3MIIIICHHS CKIaAiB (OpPMYBAIBHUX Ta HIMXTOBUX MaTepialliB 3 yda CTKaMH iX
IiATOTOBKHU K B OJJHOMY OYyAMHKY, Tak 1 B OKpeMuXx OyauHkax. s mojadi cyxoro
MICKy B JIMBAapHI II€XU PEKOMEHAYETHhCS BUKOPHCTOBYBATH ITHEBMOTPAHCIIOPT abo
CHUCTEMY CTPIYKOBHX KOHBEEPIB; MOPOIIKOIMOIOHNX MaTe piajliB — THEBMOTPAHCIIOP ,
a IIHUXTOBHX MaTepialiB, KOKCY Ta (IIOCIB y CHEIUATbHUX KOHTEHHEpax —
aBTOTPAHCIIOPT.

Take pimeHHsS T03BOJIIE BUKIIOYUTH 3ai3HUYHI BBEJCHHS B IIUXTOBI
BIITUICHHS, CKOPOTUTH iX IJIOMIA 1 PO3PUBH MDIK IexamH. 3a0e3rnedye YHuCTOTY 1
MOPSAJIOK Y TIeXax, aje MPHU IbOMY 30UIBIIYETHCS KUTBKICTh BaHTaXIB, MEPEBATIOK Y
3B'SI3KY 13 3aBaHTAKEHHSAM KOHTEWHEpa Ha Oa3UCHOMY CKIIA/I.

Jns  MamumHOOYMIBHMX 3aBOJIIB 3 OJHUM JIMBAPHUM II€XOM  CKJIQJIH
(dbopMyBaTbHUX Ta MIUXTOBHX MaTEpiasliB MPOEKTYIOTh MPH MeXy. Y IMUX CIy — YasixX
VIS rmojaqi MarepialiB bi o) MICIIb CHOKVMBaHHS BUKOPHCTOBYIOTh
BHYTPIIIHBOIIEXOBUI TPAHCIIOPT.
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3aranpHa TJOIIa CKJIaAy BU3HAYA€TbCA MO (Gopmyl

FCKH:FTCX+FSaKp+Fe+FHy1

ne F rex — II0IIa TEXHONOTIYHUX TUISTHOK CKJIaJTy, BKJIIFOUAIOYH TUIONLY i

00J1aHaHHs, TPOXOJAMH 1 3ali3HUYHMMM BBOJAMH, M? |
Fiaxp — ILIOIIA 3aCiKIB, M?;

Fe — moma, 3aitasara BHYTPIIIHIMU €CTaKaMH Ta MICISAMH IS
PO3BAHTaXEHHS MaTepialiB, M 2

Fny — TJI0IIIA, 3aHATa TPUCTPOSMHU JIs TToavl MaTepiaiaiB B BUPOOHUIITBO,

Po3paxyHok mutonii 3acikiB CKJIaJIB IIMXTOBUX MaTepiaiiB BEJAEThCA IO
dbopmyi
Fon=11(f1+fo+f3+...+1n),

ne Fsm — moma 3acikis cknagiB MUXTOBUX MaTepianis, M2 ;

1,1 — xoediieHT 30UIBIIIEHHS PO3PaXyHKOBOI IUIOIII 3aCiKIB 3 ypaxXyBaHHSIM
iX (hakTHYHOT CHKOT'O 3aIIOBHEHHS;

fi, o, f3, ..., fn — PO3paxyHKOBI TUIONII JJISI BiJTIOBIIHMX KOMITOHCHTIB
IIUXTH B 3aJIGKHOCTI BiJl BUAY JUTTS (CTPYXKKA, YaByHHUI) OpYXT CTaJeBUN JIOM
11H .).

[Tnomi 3acikiB IS OKpEeMHX KOMIIOHEHTIB IIHUXTH 3HAXOASATHCS 10
dbopmyii

100-M-a-b
Jou =3 T, H
ne f s — mioma 3acikiB BiMOBiNHOT CKIIAIOBHI YACTUHM LIMXTH , M 2,
100-M
k

ne M — OTYXXHICTh 1IEXH MPHUIATHOTO JIUTTS , B BIICOTKAX BiJ METAJIO3aBaJIKH,

— METOJIO3aBaJlIKa, T/TO,

%;
a — HOpMa BHTpPAaTH BIIMOBIZHOTO KOMIIOHCHTa IIMXTH  Bif
MeTajl03aBaiku,%;

b — Hopma 36epiranHs KOMIIOHEHTA IIUXTH, JH.;
T ; — piunuit hpong podoTH, IH.;

11



H — Bucora 30epiraHHs KOMIIOHEHTA IIUXTH, M;

K — HacumHa iiIbHICTD KOMIIOHEHTA [IUXTH , T / M°.

Jns cknaaiB  GopMyBalbHMX MaTepiadiB  IJIOMIl  3aCiKiB  BHM3HAYAKOTHCS TI0
dopmyi
Fg(pz 1,2—1,25 (fn+fr+fy),
aefo fr, f y — PO3paxyHKOBI ILIOLII 3aCiKIB BIIMOBIIHO JUIA MICKY, BYIULIs, M2
1,1 — 1,25 — koediuieHT 30UIBIIEHHS] PO3PAaXyHKOBOI IUIOLII 3aKPOMIB 3 OOJIKOM iX

(I)aKTI/I‘IHOI‘O 3aIIOBHCHHA.

Po3paxyHkoBi miomii 3acikiB Ui BIANOBIAHUX (OPMYBaJbHUX MaTepialliB
3HAXOATHCS MO GOpMYyITi
f b-M-a/
3 — -
T,-H

ne a'— HopMa BUTPaTH BiANOBIAHOrO Martepiany , T/ p , IPUIATHOTO JIUTTS .

[Tnoma, 3aiHATa BHYTPINIHIMHA €CTaKaJaMH Ta MICIISIMU JUISI PO3BaHTa)KCHHS,
00yMOBJIEHa JOBKHHOIO CKJIaly, KUTBKICTIO €cTakaa 1 HeOOXiIHOW HIMPHUHOK MICIb

PO3BaHTAKCHHS
F. = min,
ne Fe — mnoma, 3alingTa BHYTPIIHIMM €cCTakagaMHM 1 MiCHAMH IS
pO3BaHTAKEHHS, M2,
M — IIMpUHA PO3BAHTAXKEHHSA, M (IPU €CTaKaJIHbOMY PO3BaHTAKCHHI

npuiimMaeThcs6 — 8 m); | — moBxkMHA ecTakaam, M;

N — KUTBKICTh €CTaKa] .

[Inoma, 3aiiMaHa nNpUWMaTPHUMHU TPUCTPOSIMU IS TOJAa4l MaTepialiB B
BUpoOHUITBO F 1y, ckmanae 10 — 15 % kopucHoT mwioni .

Jlns  mexiB  npiOHOCEpIMHOTO BHPOOHHUITBA PO3MIp IUIONI  CKIagy MOXKE

BH3HAYATHCA 110 JOIIYCTHUMHUM HAaBAHTAKCHHAM Ha OAWHHUIIIO HJ'IOH_[i .

B
E{ZE
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ne Fn — xopucna nnoma 36epiranus maTepianis , M2,

B — mopma 3anacy ma —tepiany Ha cknani, T;

H — cepenns nonycruma Hapantaxkenns Ha 1 M 2 mignorni cknany, T.

[Tnoma, mo HeoOxigHA Ui TPUHOMY Ta COPTYBaHHS MaTepiaiiB, MpuiMae
etbest 3 pospaxyHky 20 m? ma 1 000 T mpupatHoro nutra. Ilnomia Ha mpoxou i
npoizau ckinagae 10 — 15 % xopucuuii ruionri. OCHOBHI JaH1 Il pO3paxyHKY CKJIafiB
IMIUXTOBUX 1 (DOpMYyBaIbHMX MaTepiaiiB, a TaKOX CIOCOOM 30epiraHHs OCHOBHMX
MarepiajiB HaBOJAThCS B Ta0J. 12 (1UB. 101aTOK).

Jlns 30epiranHs pi3HUX JAOMOMDKHHUX MaTepiaiiB , IHCTpyMeHTy , ¢apb i T.1a. y
JUBAPHUX IIeXaxX MependadaroThCsl 3araibHOIIEX0Ba KOMOpPA, IHCTPyMEHTalbHa KOMOpa
00pyOHOrO BiJIIINICHHS, MaTepialbHa KOMOpa BIAJUJICHHS TPYHTOBKM Ta KOMOpa
[IEXOBOI'0 MEXaHIKa 1 eJIEKTPUKa .

Hopmu mmom nexoBux xomop Ha 1 000 T BUITyCKY BWJIMBKIB 3aJIEKHO BiJ
cepiiHOCTI BHUpOOHMIITBA HaBeaeHi B TaOiu. 11 (auB. momatok). OpiEHTOBHO MOYKHA
npuitMat TuTomli KomMop Ha KoxkHI 1 000 TOHH BHMYCKYy IeXy IpHU CepiiiHOMY Ta
NpiOHOCEpiliHOMY BUPOOHUIITBI ; 3arajabHOi LexoBoi 1,3 — 1,7 M 2, peMOHTHOI CI1y:X0u
MeXaHiKka Ta eJekTpuka 2,8 —3,2 M2,

J71st 11exiB BEJIMKOCEPIMHOro BUPOOHUIITBA HABEIEHI BEJIMUMHU NPUIMAIOTHCS 3
koediriearom 0,6 — 0,75 B 3a5eKHOCTI BiJ] TOTY>KHOCTI IIEXH .

KinpkicTh KOMIpHUKIB BH3HAYalOTh IO KUIBKOCTI KOMOpP 1 IO 3MIHHOCTI iX
GyHKIIOHYBaHHSA. Y BHUPOOHMYHMX BIIIIICHHSAX II€XIB MarOTh OyTH mependaveHi
KOHTOPU MaiicTpiB miomero no 15 — 20 M ? xoxHa . IlexoBi KOMOpPH Ta KOHTOPH
PO3MIIIYIOTh Ha TEPIIOMY TOBEPCI MOOYTYy BUX HPHUMIIIEHb y MICHSIX, HEMPUIATHUX
JUIS BUPOOHUYMX oreparii (o, He 0OCIyroByIOThCS KpaHaMH, MDK KOJOHAMHU

OymiBi).
IHopsinoxk BUKOHAHHSA POOOTH

1. O3HaHOMUTHCS 3 OCHOBHHMH BIJJOMOCTSMH TPO TPOEKTYBAaHHS CKJIAJICBKUX
MPUMIIICHb.

2. OxapakTepu3yBaTH OpPTaHi3aIlil0 IEXOBOr0 CKJIAJCHKOTO TOCIOJAapCTBA, Y
TOMY YHMCJIl CKJIaly CKIaiB, iX pO3MIIIEHHS, CTIOCO0Y PO3BaHTAKEHHS, YKIQJTaHHS Ta
30epiraHHs mMaTepiaiib.

3. Po3paxyBaTu 3arajibHy TUIONTY CKJIA IiB
13



4. Po3paxyBaTH IUIOIII 3aCiKiB CKJIaJliB IIMXTOBUX MarepialliB
5. Po3paxyBatu mioml 3acikiB AJid CKJIaIB (pOpMyBaIbHUX MaTepiaiiB

3MmicT 3BITY IPAKTHYHOL po00TH

1. Tema 1 meTa poOOTH.

2. Hanatu 3araipHy XapakTEepPUCTUKY CKJIaJCHKUX MPUMIILLEHb.

3. JlaTu xapakTepucTuKy opraHizaiii 1eXOBOI0 CKJIaJICBKOr0 TOCIOAapCTBa, Y
TOMY YHMCJ1 CKJIaly CKJIaiB, iX pO3MILEHHS, CIOCO0Y PO3BAHTAXKEHHS, YKJIaJaHHS Ta
30epiraHHs MaTepiaiB .

4. Tlo naBeneHuM (hopmysam po3paxyBaTH 3arajibHy IUIOLLY CKIAay

5. Tlo HaBegenuM (GopmysiaMm po3paxyBaTh IUIOINII 3aCiKIB CKJIaAIB HIMXTOBUX
MarepiajiB

6. I[lo wHaBemenum ¢opmyliaM po3paxyBaTh IUIONII 3acCiKiB JJIs CKIJIQJiB
dbopmyBaIbHUX MaTepiajiB

7. BUCHOBKH.

I[Mutanua nias camonepeBipku

1. Oxakrtepu3yiiTe OCHOBHI TMOJIO)KEHHA TIPU TPOEKTYyBaHHI  CKJIAIIB
dbopMyBaIBHUX 1 IIUXTOBUX MaTepiajiB

2. OxapakTepu3yluTe 1IEX0BE CKIAJChKE rOCIOIapCTBO

3. SIkuM 9YMHOM PO3MIIIYIOThCS CKJIAIU CKIIAICHKOTO TOCIIOIapCTBA

4. SlkuM YHHOM pPO3BAHTAXKYIOTh, YKIaJal0Th Ta 30epiraloTh MaTepiaid B
CKJIAJICHKUX MPUMIIICHHSIX

5. HaBenits hopmynu BU3HAUEHHS 3arajbHOI IUIOMI CKIIATY, PO3PAXyHKY TUIONTI

3aCiKiB CKJIa/IB HIMXTOBUX Ta (OPMYBaJbHUX MaTepiaiiB

14



IIpaxmuuna poboma Ne 3
IMTPOEKTYBAHHA JTOITOMOXHUX CJIYXbB

JIOTIOMIXKH1 CIIY>KOM JIMBAPHUX 1I€XIB BKJIIOYAIOTh TaKl MIIPO3AUIM: PEMOHTHY
ci1yk0y 11eXy, IpU3HAYEHY U1l IOTOYHOI'O0 PEMOHTY Ta 00CIyroByBaHHs OOJIaJHAHHS,
3 JUISTHKOIO PEMOHTY (YTEpOBKHM KOBIIEH, TUIJIIB 1 PI3HUX NeYel; eKcIpec —
nabopaTopli JUIsi ONEpPAaTUBHOTO KOHTPOJIIO BIACTUBOCTEH (OpMyBaIbHUX Ta
CTPWXKHEBHMX CYMIIIEH Ta XIMIYHOTO CKJIaAy PIAKUX CIUIABIB; IEXOB1 KOMOPHU CIYKOU

IHoCTa4aHHA.

PemonTHa ciyx0a 1exu (ciryx0a MexaHika 1 eJIeKTPHKa)

VY pitowiii  cucTemi IUIAaHOBO — monepemkyBainbHoro pemonty (III1P),
BPaXOBYETKCS IiJ] 4ac MPOCKTYBaHHS JIMBAPHUX IIEXIB, MEepea0avYCHO IICHTPaTi30BaHE
BUKOHAHHS CJIYy>KOaMU 3aBOJAY KaIiTaJbHOTO, CEPEeIHbOTO 1 JpIOHOrO0 PEMOHTY
MEXaHIYHOTO 1 eJeKTpoTexHiyHoro oOnagHanHsa, KBII 1 aBTOomMaTuku, a Takox
PEMOHTY IHCTPYMEHTY 1 OCHAaCTKH, NMPU I[bOMY 3aCTOCOBYIOTh METOJ IOBY3JIOBOTO
peMonTy. llexoBa ciyk0a 3a0e3nedye TITbKM MDKPEMOHTHE OOCIYTOBYBAaHHS BCHOTO
nepepaxoBaHoOro 00JIaIHAHHS IMPIIIAIIB IIEXY MPOTATOM YChOTO Yacy ( y BCIX 3MiHaX )
pobotu objagHaHHS BaHHS, y 3B'A3KY 3 UMM (PYHKIIII Ta CKjaj Ii€l cayXO0u 3HAYHO
CIOPOUIYIOTBCS 1 CKOpOUYIOThCcs. [IpoekTyBaHHS pPEMOHTHOI IIEXOBOi CIy>KOu
3BOJINTHCS JIO BU3HAYCHHS YKCJIA YEProBHX CIFOCAPIB, BEPCTATHHKIB, E€JICKTPHUKIB,
HPUIAJKUCTIB, PO3MIPIB MPUMIIIEHh MaCTEPEHB 1 YKCiIa HampocTimux BeperaTis [3].

Ywucno poOITHUKIB, 110 00CIYTOBYIOTh 00IaJHAHHS, PO3PAaXxOBYIOTh 3a 00'EMOM .
oMy 1 PEMOHTHOI CKJIAQIHOCTI BCHOTO KOMIUIEKCY OOJaJHAHHS IEeXy J>XCHHUX Y
PEMOHTHMX OJMHHMISIX. HopMmu 17 po3paxyHKy KaTeropii CKIaZHOCTI PEMOHTY
oOnaHaHHS JMBApHUX IIEXiB Ta MDKPEMOHTHOTO OOCIYroByBaHHS OOJaqHAHHS
HaBejeHo B Tabu1. 13, 14 (nquB. 10o1aTOK).

JI1s TOTOYHOTO PEMOHTY MOJCIBHOI OCHACTKH TepeadadaroTh MOJECIBIIHKIB 1
CITIOCApIB 13 PO3paxXyHKY OJMH POOITHUK HA BHIYCK 6 — 7 THC. IPUAATHUX BIJIMBOK Y
1exax apioHOCepiHHOrO BUPOOHUIITBA Ta HA 12 — 15 THC. T y 1IeXax BEJIMKOCEPIHHOTO
BUPOOHMUIITBA.

3a KUIBKICTIO BEPCTATHUKIB B OJIHY 3MiHY BHU3HAYAIOTh YHCIO CBEPIMIIbHHX,
TOKapHUX Ta YHIBEpCAJIbHO — (PPE3EPHUX BEPCTATIB, a 32 KUIBKICTIO BEPCTATIB YUX y
HaWOUIbIIY 3MIHY — IJIOIIA MPUMIIIEHD, 1110 3aMalOThCS PEMOHTHOIO CIIYKOOI0 : Ha
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KO’KeH BepcTaT 1o 10 M2, Ha KOKHOTO 4EPTOBOTO CIIOCaps Ta €IEKTpHUKa 1o 4 — 5 M2,

[lexoBa city»0a MOTOYHOrO PEMOHTY 00JIaJHAHHS MOBUHHA MaTH PO3TalyKEeHY
CUCTEMY KOHTPOJIIO HOro poOOTH Ta BUKIIUKY YEPTrOBUX CIIFOCAPIB Ta €JIEKTPHUKIB.

VY BeNMKUX 1eXax Il CUCTEMA € YACTUHOIO CUCTEMU aBTOMATUYHOI'O YIPABIIIHHS
LEXOM.

JIUisiTHKa PEMOHTY TEXHOJOTIYHOIO OCHAIICHHS Ta MOJEIbHUX KOMILJIEKTIB
suMarae miomi 20 — 25 M2,

J{isiTHKa peMOHTY MIYHOTO O0JIaIHAHHS

KiBmieBe BinJUIeHHS MPU3HAYEHE IS KAMiTAIbHOIO PEMOHTY Ta (yTH POBKH
KOBIIIIB, TUTJIIB 1 CKJICTIIHB MeUel, a TAKOXK JJIs CYIIIHHS KOBIIIB MICIs PeMOHTY. Turmi
Ta CKJIEMIHHS CYIIAaTh MPU MEPIINX IIaBkax. TyT ke BUPOOJAIOTh HAOIp Ta CYIIIHHS
croropiB. CTonopu CymaTh Yy MiABIIIEGHOMY CTaHI — TpPOCYIIapKaxX 3 IITYYHOIO
peuupkyisiiero npu temnepatypi 100 — 200 °© C . Pexum cCymnriHHS TTOBUHEH
JOTPUMYBATHUCS JYXKE CTPOTO, TaK SK IOTaHO MPOCYIICHUH CTONOpP MOXE CTaTH
IPUYMHOO aBapii.

JIJist CyUIiHHSL KOBIIIB ITICJIE PEMOHTY 3aCTOCOBYIOTH CTEHJIU, L0 OMATIOIOTHCS.
razoM . KOHCTpyKIliS CTEHAIB IS MOHOPEHWKOBUX KOBIIIB . HOBHX KOBIIIB 1 iX
rabapuTHI po3Mipu HaBeJAeHO B podoTi [1].

HomenknaTypa Ta 1aHi po3jaMBajJbHUX KOBIIIB JJIs YaBYHY Ta CTaJll MPUBEICHI Yy
[1]. KiBmeBe BigaiIeHHA pPO3MIIIYIOTh TMOPYY 13 IUIABUIBHUM BIJAIIOM, y TOMY X
IPOJIbOTI, JI€¢ BHPOOJSAIOTH PO3JIMB PIAKOro MeTany. Pimme KoBieBe BiIIiICHHS
PO3MIIIYIOTh Ha TJIABUJIBHOMY JIUISHIII.

KinpkicTh poOITHUKIB MPUUMAIOTH TIO HOPMaM :

- KOBIIOBI 1 MYHUKH B I[€XaX JPIOHMX YaBYHHUX BHJIMBOK — 3 PO3PAXYHKY
OJIMH POOITHUK HA 6 — 7 THC . T MOTY>KHOCTI IIEXH;

- B IIeXaxX CepeJHIX YaBYHHUX BHIMBOK — OJWH POOITHUK Ha 5 — 6 TUC. T
MOTY>KHOCTI IIEXH;

- B IIeXaX BEJIMKUX YaBYHHUX BWJIMBOK — OJWH POOITHUK Ha 3 — 4 THC. T
MOTYXXHOCTI TIEXH.

s crajnenuBapHUX LEXIB LI HOPMHU 3HUXKYIOTbes Ha 25 — 30%. Kpim
KOBIIEBUX Yy BiIIUIEHHI TependadaloTb OHOTO pOOITHHKA MJisi TPUTOTYBaHHS
BOTHETPHBKHUX TIOPOIIKIB 1 00CITYyroByBaHHs OIryHIB.
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Excnpec — mabGoparopii

JUist mpoBeAeHHS XIMIYHOTO aHalli3y MeTajy I 4Yac IUIaBKU Ta TEKy4doro
KOHTPOJIIO SIKOCTI ()OPMYBAJIBHUX Ta CTPHXKHEBUX CyMIIIEH Yy JIMBApHUX LEexax
nependavyaroTbesl exkcrnpec — Jiaboparopii. Po3MinrytoTbesi BOHUM 0Oe€3MOCEPEaHBO B
BUPOOHUYUX BIAJAUICHHAX 200 MOOYTOBUX MPUMIIICHHAXIEXH.

HopMmu 11t BU3HaYeHHS III0L LEXOBUX €KCIIPEC — JIabopaTopiid nmpecTaBiIeH] B
Tabma. 15 (quB. 101aTOK).

VY Tabn. 16 nogatka HaBeACHO JaHl MPO TPYAOMICTKICTh MPOBEICHHS €KCIEPC —
aHaJi31B YaBYHY 1 CTaJM B PI3HUX IJIAaBUJILHUX arperarax.

[Ipu mnaBui 4aByHY 3 CTaJIEBUX BIAXOIB B €JIEKTpoINeyax HEOOX1AHO OpaTH TpH
— YOTHUPHM aHaJi3y BiJl KOXHOI IJIABKM MO 3HAYHO OUIBIIMN KUTBKOCTI €JIEMEHTIB
(m1BaHAMUATH — ABAIATH), MO0 BIOBUTH TPHUCYTHICTh HEOAKaHUX JOMIIIOK BIJ
BUIAJKOBUX BiAxomiB. Jlius 1iero 11l mependavdaroTh CKIJIQJHE aBTOMATHYHE
oOnaaHaHHs (kBaHTOMeTpH). Taki mabopaTopli BHKOHYIOTH IO CIELiaJbHUM
3aMOBJICHHSIM.

[TepenbavaeTnes, 1m0 popMyBalibHI Ta CTPUIKHEBI CYyMIIIIl. 10 BUTOTOBJISIOTH B
aBTOMAaTHYHOMY PEKHUMI, MiAJaI0Th 0e3nepepBHOMY aBTOMAaTHYHOMY aHali3y BOJOTOCTI
Ta TEMIIEPATyPH IIPH BUXOJI1 3 3MIITyBayiB.

3aBaaHHAMH eKcriepc — JlabopaTtopii GOopMyBalbHUX Ta CTPUKHEBHUX MaTepialiB
€ KOHTPOJb CBIIUYEHb AaBTOMATHYHUX TMPWIAAIB 1 CHCTEMAaTHUYHE BHU3HAYCHHS
OCHOBHHUX TEXHOJIOTIYHUX MapaMeTpiB (OpPMYyBaIbHUX Ta CTPHKHEBUX CYMIIICH Yy
IpoIIeci iX MPUTrOTYBaHHS 1 HA POOOYHMX MICIIAX .

[Ipu aHamizi ¢popMyBaJbHUX CyMillIed BHU3HAYAIOTh MIIHICTh «II0 — CHPOMY»,
BOJIOTICTh Ta Ta30MpPOHUKHICTh. [Ipu aHami3i CTPHKHEBUX CYyMIIIeH JT0JaTKOBO
BU3HAUYAIOTh MIIHICTh «II0 — cyXxomy». Tpynomictkicts ananizy 0,1 rox .3a uumu
JaHUMHM BHU3HAYAIOTh KUIBKICTh JIA0OpaHTIB B OJHY 3MiHy. 3arajbHa IUIOIIa
naboparopii 8 — 9 M? Ha OJHOrO MpaIoYoro nabopanTa, ane He MeHie 15 M2
Excripec — maGopartopii po3MINIyIOTh, SIK TPABHJIO, 332 MOXIWBOCTIO OIMXYe 0
po0Oo4oi MaiaHYuKy TMe4dell 1 B MPUMINIEHHI CYMIIIIBUTOTOBYOTO BIIIUICHHS 31

3pyYHUM BHXOJOM Ha MailIaHYUK 0OCIIyTOBYBaHHS 00JaHAHHS BaHHS.
Iopsiiok BUKOHAHHA PO0OTH

1. O3HalioMuTUCA 3 OCHOBHUMHU BIJJOMOCTSIMH IIPO MPOEKTYBAHHS JOMOMIXHUX

CIyXO0.
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2. O3HallOMUTHCS 3 PEMOHTHOIO CITYK0010 LEXY.
3. O3HailloMHTHCS 3 AUIIHKOIO NIYHOI'O XO3sIHCTBA.

4. O3HaiioMuTHCs 3 (PYHKIISIMU, SIKI BAKOHYIOTh €KcIipec-nadoparopii
3MmicT 3BITY IPAKTHYHOL po00TH

1. Tema 1 meTa poOOTH.

2. Hanatu 3arajabHy XapakTEpUCTHKY AOMOMIXHUX CITYXKO.
3. [laTu XxapakTepuCTHUKY PEMOHTHOI CIIYKOH 1eXy.

4. JlaTn XapaKTepUCTUKY AUISTHKU MIYHOTO 00Ja HaAHHS

5. JlaTn XapakTepHUCTHKY eKcIipec-iadoparopii

6. BucHoBKH.

IIuranHs A5 caMmonepeBipKu

1. TlepeneuiTh OCHOBHI MiAPO3JUIX, IO BXOASATH JIO0  JOIMOMDKHHMX CIIYXO
JUBApHUX 1IEXIB

2. OxapakTepu3yiTe peMOHTHY CIYKO0y 1exXy

3. OxapakTepu3yiTe IUISHKY MYHOTO 00J1aTHAHHS

4. OxapakTepu3yiTe eKcrpec-1adopaTopito
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llpakxmuuna po6oma Ne 4
PO3PAXYHOK YCTATKYBAHHA CTEPXKHEBOI'O BIJIJINIEHHA

Opranizaniss poOOTH CTPUIKHEBOIO BIAJUIEHHS Ta BUOIp METOAY
BUTOTOBJICHHSI CTPIJKHIB 3ajekaTh B XapakTepy JUTTA 1 3HAYHOIO MIPOIO
BHU3HAYAIOTHCSA 1X pO3MipaMH, CKIIAHICTIO 1 CEpIHICTIO BUPOOHHUIITBA.

3a CKJIaJOM CTPUKHEBUX CyMIIIEH pa30Bl CTPUXKHI AUIATH Ha MINAHO —
IJIMHUACTI 1 CAaMOTBEPJIIOYl, a 3Ba)kal0oUuW Ha Crocid 3MIIHEHHS, 10 3a0e3neuye
KIHIIEBY MIIHICTh CTPUIKHIB, — Ha Tapa4o TBEPJiIO4l, IIBUIKOBHCHXAIOUI,
XIMIYHOTBEp/it04ul MpU MNpoayBaHHS ByrieneBuM razom (CO » — mpomec), cyxi,
XOJIOJHO— a00 IIBHIKOXOJIOAHO— TBEPit0Ui 1 piiki camoTBepairoui cymiri [4, 5].

Y MacoBoMy Ta BEJTUKOCEPIHHOMY BUPOOHUIITBI IPOTPECHBHUM BBAKAETHCSI
METOJT BHTOTOBJICHHS CTPHXKHIB IO Taps4yux siukax. /[o mepeBar 1mporo croco0y
CJII/T BITHECTH Pi3Ke MIJBHUIICHHS SIKOCTI Ta TOYHOCTI CTPUIKHIB, 3MCHILICHHS] BUTPATH
CYMIIIli, MABUIIIEHHS TOYHOCTI Ta YACTOTH BUJIMBKIB, IIMKJ BUTOTOBJICHHS CTPUXKHIB
CKOpPOYYEThCS B KiUIbKa JICCATKIB pa3iB, IMOBHICTIO BUKIIOYAETHCS 3aCTOCYBaHHS
CYIIIWJI, KapKaciB, MOJIETIIYEThCS] BAOMBKA CTPUIKHIB.

Januii mpomec poO3BUBAETHCS MO JIBOM HaNpsSIMKam: BUTOTOBJICHHS
000JIOYKOBUX CTPHIKHIB 13 CYXUX TMIIIAHO — CMOJISHUX CyMillled Ha OCHOBI
TepMOpEaKkTUBHOIT (eHoMpopManbIeriTHOT CMOJIM; BHUTOTOBJICHHS IUIBHUX a0o
MOJICTIIIEHUX CTPMIKHIB 3 BOJIOTHX MIIIAHO — CMOJITHUX CyMIIIE Ha OCHOBI PIIKUX
TEPMOPEAKTUBHUX CMOJ TP MIBUJIKOTBEPIIOUMX 3B’ SA3yI0UMX. BHUroTOBIICHHS B
raps4ux SMKax po3paxoBaHe Ha BUITYCK APIOHUX Ta CEPEAHIX CTPHKHIB Maco0 J10
100 xr.

OCOONMBICTIO BUTOTOBJICHHS IIBHJIKOBHCHXAKYHX CTPUKHIB € 3MIIIHCHHS
CTPWXKHIB MPU KOPOTKOYACHOMY CymIiHHI. CTpUXKHI MarOTh BU COKY MIIHICTb, JIETKO
BUOMBarOThCS. CTPIKHI BHUTOTOBIAIOTHCS HA MICKOAYBHUX Ta MICKOCTPUIBHHUX
MaligHaxX 13 I[IBUJKOBHCHXAIOUMUX CYMIMICH 3 MACISHUMHU 3B’ A3yIOUUMH a0o0 iX
saminaukamu ( I', KO, CIL, T 1 in.).

TexHoMOT14HI 0COOJIMBOCTI BUTOTOBJICHHSI CTPWIKHIB: 3MIIIHEHHS CYIIIHHSIM
npu Temneparypi 180 — 350 ° C B mpomosxk 1,5 — 8 ronus.

TexHomoriyHMii  Tpollec  OTPUMAaHHS  IIBUAKOTBEPAIIOYMX  CTPUKHIB
MOPIBHSIHO 3 1X BUTOTOBJICHHSIM 3 IIBHIKOBHCHXAIUHMX CYMIIIEll Ma€e OCOOJIMBOCTI:
MOXJIMBO 3aCTOCYBAaHHSI CyMIIIEH 3 MiABUIIEHOIO MIIHICTIO B BOJIOTOMY CTaH1 , IIO

MicTaTh mBUAKOTBepAi0Ul 3B’ sa3ytoun CII, Cb KT Ta i1H.; 3MillHEeHHS BIOYBA€THCS
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IUIIXOM XIMIYHOTO TBEPAIHHS CTPHKHIB IPU KOPOTKOYACHOMY CYILIIHHIO.

BuroroBneHHs CyXxuX CTPHXKHIB 3aCTOCOBYIOTH y JApiOHOCEpIMHOMY Ta
OJIMHUYHOMY BUPOOHHMUTBI BeNUKHX BWIMBKIB Macowo 1 000 — 5 000 kr y cyxux,
camotBepaitounx ( 3 IICC i PCC ) popmax, konu Beavke 3HAUCHHSI Ma€ 3a0€3MeueHHs
MIJIBUIIIEHOIO MOJAATIMBOCTI CTPUAKHIB .

OcoOnuBICTh BUTOTOBJIEHHS XIMIYHO TBEPAIIOYMX CTPHIKHIB HUISIXOM iX
NpOAyBaHHS BYIJIEKHCIMM Tra3oM. Bucoka MIIHICTE CTPHXKHIB JOCSTA€THCA
npoayBaHHsIM razoMm mig Tuckom 0,25 — 0,30 MIla mporsirom 1 — 5 xBuiuH.
Henonikamu CO; — npoliecy € Baka BUOUBAIBHICTh CTPUXKHIB 1 YTBOPEHHS TPUTapy
Ha YaBYHHHUX BUJIMBKAX .

TexHonorisi BATOTOBJICHHS CTPUXKHIB 3 XoJIoAHOTBepAitounx cymimeit (XTC)
po3paxoBaHa Ha BHUITYCK JAPIOHUX, CEpPEeJHIX 1 BEJIUKUX CTpUXKHIB A0 600 Kr
CtpmkH1 BIAPI3HAIOTHCS BHUCOKOIO MIIHICTIO 1 TOYHICTIO, JIETKO BHJIAJSIOTHCS 3
BUIMBOK npu BuOMBaHHI GopM. XTC roryiors3 cuHTeTnuyHuMu cmonamu ( bC —40,
K® —107 Ta iH.) 1 Bigpa3dy X BUIAIOTHh Yy AIIMK IIHEKOBUMH 3MilryBadyamu. Yac
BUTPUMKHU JIpiOHUX cTpukHIB B smuky 20 — 40 ¢ , a cepennix i1 Benukux 8 — 40 xB
MicJIsl BIOPOYIIUTLHEHHS .

CTprKHI, BUTOTOBJIEHI 3 IIBHAKOX0J0AHOTBepAitounx cymimeit ( IXTC),
BIJIPI3HAIOTHCSI BUCOKOKO MIITHICTIO 1 TOYHICTIO, JIETKO BUIAJISIOTHCS ITPU BUOWBAHHI.
Jlo ckmagy cymimni BXOASTH KBapIOBHHM IMICOK , KaTaji3aTop , CHMHTETHYHAa CMOJIA.
CyMimni XapakTepu3YIOThCS Majoi KUBYYICTIO, TOMY IX TOTYIOTh Yy IIBHUIAKICHUX
3MmilryBadax. BUTOTOBIEHHS CTPMIKHIB BiIOYBA€THCA HA IMICKOCTPUIBHUX MallIMHAX 3
HACTYITHUM 3aTBEPJIHHIM B XOJIOJHOMY SITUKY BIpooBxk 15 — 30 c.

TexHoJoT1s BUTOTOBJICHHS CTPHKHIB 3 PIIKUX CYMIIIEH, 10 CaMOTBEPIi0Th
(PCC) mo3Bosiste BiIMOBUTHCS BiJ CYIIIHHS, BHKJIIOUATH HAHOUIBII TPYIOMICTKY
oTiepallio yIIiIbHEHHs CYMIIlIl B SIIUKY, POOUTH CTPUKHI I[UTMMH, 3HU3UTHU 3arajibHy
TPYJIOMICTKICTh BHTOTOBJICHHS CTPrOKHIB. OJHAaK BOHA Ma€ HEAOJIKH: ITIIBUIICHY
MOPUCTICTh METAIy, CTPHUXKHIB, 1[0 CIPUSE MIPUTAPY CYMIllll 10 BUJIMBKIB, YIIOBUIbHEHE
OXOJIOJPKCHHSI BIJIMBKIB B ()OpMi, TOTaHy BUOMBAJIbHICTh CTPUKHIB .

Pa3oBi mimani cTpyKHI MOAUISIOTh HA TEXHOJIOTIUHI Tpynu Tadn. 17 ( gus.
JOJATOK).

OO0csT BUPOOHHIITBA CTPUKHEBOTO BIAUICHHS BU3HAYAIOTh 3 BUPOOHMIITBA .
HOT TIporpaMH IeXy. 3a BIJICYTHOCTI TEXHOJOTIYHHUX pPO3POOOK Ta KpECIeHb Ha
yacTuHa a00 BCIO HOMEHKJIATYPY CepiHUX, APIOHOCEPIMHUX 1 OJMHUYHUX BUJIIMBKIB

KUIbKICTh CTPMXKHIB BU3HAYAIOTh 32 HOpMaMu Ha | T MPUAATHOTO JUTTS, K1 HABEJACHO
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B Tabi1. 19 ( 1uB. 1OmaTOK ).

[Ipy BU3HAYEHHI1 PIYHOI KUIBKOCTI CTPUXHIB CI1JI BPaXOBYBATH BTpATH, SIKI
MaroTh Miclle yepe3 Opak BWIMBKIB, (pOpM Ta uepe3 MoJIOMKY cTprkHiB. Lli BTpatu
3a3BHYail CTaHOBJATH Oyin3bko 10%. 3BeeHI AaHi 3 1[i€r0 rpynu 3aHOCATh B Ta0m . 18 (
JIMB. 10JIaTOK ).

[licns  BUOOPY TEXHOJOTIYHOTO TMPOLIECY BUTOTOBJIEHHS  CTPUXKHIB
PO3PaxXOBYIOTh MOTPIOHY KUIBKICTh 00JIaJHAHHS 110 (HOPMYIi

N _ KH'BF

po3pax .
CDA Apozpax

ne Br — piuHe 4uciio 3HIMaHb 3 MallIdH 3 00JIIKOM Opaky;

K — koedimieHTHEpIBHOMIPHOCTI CrIOKUBaHHA cTprkHiB, Ky = 1,1 —1,3;

@, — piuHui piicnpaBxkHii QoH yacy poOOTH 00NaHAHHS, TOI.;

q posp — PO3PAXYHKOBA MPOTYKTUBHICTh CTPUKHEBOI'O 00JIaJHAHHSI, 3HIMAHBb /
rof.

TexHiuHI XapaKTepUCTUKH BITYM3HSHUX CTPUIKHEBUX MAIIMH TMPUBEJCHI B
Taba. 21 (1UB. 10JATOK).

I[Ipu BuOGOpi oOnagHAHHA I CTPWKHEBUX  JIUISHOK  HEOOXITHO
JOTPUMYBATHCS HACTYITHUX peKoMeHaarrii [8] :

-Yce apiOHi cTpmwxkHi (10 8 HaliMEeHYBaHb), @ TAKOXK CTPIIKHI 3 HAHOUTBIIMMHU
rabaputamu jgo 160 x 100 x 30 MM Ta Macorw g0 1 Kr €KOHOMIYHO JOIUIBHO
BUTOTOBJISITH HAa CTPHMIKHEBOMY aBToMarti mojeni 4532 b (mpu gocratHid cepiiftHOCTI
BUJIMBKHM) 4Y€pe3 Kpalmloro BUKOPHUCTAHHS OOCITY CTPHKHBOBOTO SIIHUKY, MEHIIOI
BUTPATH CHEPrii 1 MEHIITUX TUTOII JIJI1 PO3MIIICHHS 00JIaTHAHHS;

-Ha MamuHI Mojaeri 4509 A Mo)KHa BUTOTOBJISITA OJTHOYACHO 8 HalilMEHYBaHb
PI3HUX CTPUIKHIB, 3a0€3MEUyETHCS TIPOCTA Ta MIBHUJIKA 3aMiHA CTPHYKHBOBOI OCHACTKH,
TOMY ISl MOJETh PEKOMEHIYEThCS Il BUTOTOBJICHHS OCHOBHOI Macu CTPUIXKHIB,
rabapuTu, Bara Ta OCOOJHMBOCTI SIKMX BIJMOBINAIOTh TEXHIYHUM XapaKTEPUCTHKAM
MaIlTiH;

-MacWBHI CTPWXHI 3 po3MipamMu B mepepizax moHag 60 x 60 MM 3a ix
BrcoToro moHaa 200 MM Ta cepiiHOCTI, 110 3abe3nedye notpedy Ounbimn 25000 3HIMaHB
CTPWKHEBHX SIIUKIB HA PIK, PEKOMEHIYETHCSI BUTOTOBJISITH MTYCTOTUTUMH TI0 TIPOLIECY
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3 3aTBEPIHHSIM B HarpIBAEMOMY OCHAILICHH],;

-Ha MamuHax 4705 A peKOMEHAY€ETbCS BUTOTOBIISATA CTPIUYKOBI CTprkHI. Ls
MOJieNIb MPUNUHATHA NPU BUPOOHULTBI CTPUXKHIB T'a30MpPOBOAY Ta IHIIUX CTPUKHIB,
0COOJIMBOCT , CEPIMHICTH 1 TabapUTH SIKUX BIANOBIAAIOTH XapaKTEPUCTHIIl MAILUHU ;

-3a motpedbu crpumxHiB 70 4 000 3HIMaHb CTPMXKHEBUX SILIMKIB Ha PiK abo
BEJIMKOI CKJIAJIHOCTI HEOOX1THOT OCHACTKH JJISI CTPUXKHIB MAcoro J10 6 KT, a TaKOX JAJIs
CTPWXKHIB 4-T0 1 5-TO KJaciB CKJIAJHOCTI PEKOMEHAYEThCS KOPHUCTYBAHHS
NEPCIEKTUBHOTO MPOLIECOM BUTOTOBJIEHHSI CTPHXKHIB 3 XOJIO/ — TBEPAIIOUUX CyMIIIEH;

- 1711 BUTOTOBJICHHSI LIGHTPOBUX OOOJOHKOBUX CTPHIKHIB JIJIsl BUJIMBKHU T11b3
ITIHAPIB  Ta AHAIOTIYHUX CTPUXKHIB IWIHAPUYHOI (GOPMH PEKOMEHIYIOTbCA
3aCTOCOBYBATH BUCOKONPOAYyKTHBHI 10— mmunaensui asromat ALIIC —10 b .

[Ticas po3paxyHKy OCHOBHOTO OOJaHaHHS CTPHXKHEBOI NUISHKH CTYACHTH
KOPHUCTYIOUHUCh MaKeTaMHU I[bOro O0OJIaJHaHHS, BUKOHaHOro B MacmTabdi 1:50,
OPUCTYNAIOTh 10 KWOro po3MiiieHHs Ha mnouirodHi. [Ipu npomy ciif mam'atatd, 110
BEJIMYMHA IUIOIII CTPUKHEBOTO BIIIIJICHHS 3QJICKHUTh BiJl CEPIMHOCTI BUPOOHUIITBA,
rabapuTiB CTPUXKHIB ,HOro obsagHanHs 1 ckiaagae 50 — 100 % mutomni GpopmyBabHOTO
BIJIUJTEHHSL.

ITopsiiok BUKOHAHHA POOOTH

Po3paxyHOok CTpMIKHEBOrO BIIJUIEHHS BEICTHCS 32 IHAMBIAyaIBHUM
3aBIaHHSAM BIIEBHOIO ITOCJIIJOBHOCTI:

1. Po30uBKa HOMEHKJIATypH CTPUKHIB Ha BaroBi IPYIIH .

2. BuzHadeHHS KUTBKOCTI MOTOKIB JUISI KOKHOIO 200 KIJIbKOX BaroBUX I'PYII
1 iX MTOTY>KHOCTI .

3. Bubip meromy BHUTOTOBIICHHS CTPUXKHIB Ta PO3PaXyHOK OOIagHAHHS.
Po30uBKa CTpWKHIB Ha BaroBi TPymu 1 rabapuTh BU3HAYUTH O0'€M CTPUKHIB ITi€T
TPyNU 1 Ja€ MOXJIHMBICTh 3BECTU JCKUJIbKA BArOBUX TPy B OAWH TEXHOJIOTTYHHUIA MOTIK
JUTSI BATOTOBJICHHS HA OJTHOMY O0JIaTHAHHS .

3MicT 3BiTY NIpaKTH4YHOI po0OTH

1. Tema 1 meTa poGOTH.
2. Po30uTi HOMEHKIATYpy CTPHKHIB HA BaroBi TPyMH.

3. HaBectn KINBKICTh MOTOKIB JJIT KOXKHOI ab0 KUTBKOX BaroBWX Tpym 1 ix
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MOTY>KHOCTI.

4. Bubpatu MeTo/1 BUTOTOBJIEHHSI CTPMKHIB Ta PO3paxyBaTH 00JIaHAHHS
5. BucHoBku.

ITuranus A5 caMmonepeBipKu

1. Bin 4oro 3amexuTh oprasizaiis poOOTH CTPUKHEBOTO BIIAUICHHS Ta BUOIp
METO]ly BUTOTOBJICHHS CTPUKHIB

2. Ha3Bitb kiacu@ikaliiro CTpUKHbOBUX CyMIIIEH 3a CKIIAJ0M

3. HasBitb cnocoOu 3MIIHEHHS CTPUKHBOBUX CyMIilled Ta HagailTe ix
XapaKTePUCTUKY

4. OxapakTepusyiite TEXHOJIOT110 BUT'OTOBJICHHS CTPW)KHIB 3
XOJIOAHOTBEPAIIOUNX CyMIillen

5. 3a sAxor (GOpMyJIOK PO3PaxOBYIOTh MOTPIOHY KUIBKICTh CTPUKHBOBOTO
oOJ1aTHaHHS

6. Ha3BiTh OCHOBHI pekoMmeHAallli HEoOXigHI mpu BUOOPI oOJaTHAHHS IS
CTPUKHEBUX JUISTHOK
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IIpaxmuuna poboma Ne 5

PO3PAXYHOK OBJIA/IHAHHA ®OPMVYBAJIBHO —
3AJIMBAJIBHO — BUBMBHUX BIJAIJIEHD

VY ¢dopmyBanbHOMY BIJAUIEHHI BHUKOHYIOTbCA omepaiii (opMyBaHHS,
CKJIQJIaHHsI, 3aJIUBKH, OXOJIO/PKEHHSI Ta BUOUBAHHS BUJIMBKIB, TPYAOMICTKICTh SIKHX
ckiagnae et 10 60 % Bix 3aranbHOi TPYAOMICTKOCTI BUTOTOBJICHHS! BUJIMBKIB.

OcHoBHI (akTopu, MmO 3abe3neuyyroTh BHOIp MeTony (QopMyBaHHS, —
XapakTep BUPOOHUIITBA, Bara, rabapuTu Ta KJiac TOYHOCT1 BUJIMBKIB, PiJl METaTy, BU]I
BUPOOHMYOI MporpamMu Ta TMOTYXXHICTh MNPOEKTOBAaHOro 1exy. JluapHili ¢opmu
OyBarOTh pa3oBi Ta OaraTopa3oBOro BUKOpUCTaHHA. Pa3oBi Gopmu nuiATbCS Ha
00'emui (mimani) Ta 00OJOHKOBI (TOHKOCTIHHI). bararopa3oBo BHKOPHUCTYBaHHS
(meTaneBi) 1 OOOJIOHKOBI TmimaHi (OpPMH 3aCTOCOBYIOTbCS B OCHOBHOMY IpHU
CrieliaJbHUX crmoco0ax JUTTA. [l BUTOTOBIGHHS MAIIMHOOYAIBHUX BHUJIMBKIB
HANOUIBII TOMIKMPEH1 pa3oBl 00'emH1 mimani ¢popmu. OcTaHHI AUIATH HA MIIAHO —
TJIMHUCTI (CHpi, IO MIACYIITYIOThCS 1 cyxi) 1 mimano — camotBepani (CO 2 — mporiec,
IICC, XTC, PCC). 3acTocyBaHHSsI CHpPHUX IIIIAHO — TIMHUCTUX (DOPM J03BOJISIE PI3KO
CKOPOTHTH IIMKJI BUPOOHMYMX BHWJIMBKIB, KammTaJbHI BKJIQJACHHS, IIJBUIIUTH
IPOJYKTUBHICTh TIpu (opMyBaHH1 1 BuOuBII. Cupi (GopMu 3aCTOCOBYIOTHCS IS
BuuBKiB Baroto 500 — 1000 kr mpocToi Ta cepeaHboi CKIATHOCTI. Y MacoBOMY Ta
BEJIMKOCEPIHOMY BHPOOHMIITBI BUIWMBKM Barow g0 500 Kr peKOMEHIYeThCS
BUTOTOBJISITH Y cUpuX (popMax, caMocTiiHuX moTokax Baroto j0 8,8 — 50 1 50 — 500
Kr [6, 7].

['omoBHUM yMOBOIO JUIsl cupHii (popMHu € TycTHHA HaOWBaHHS 1 MiHIMAJIbLHUN
MertanoctaTuyHuil TUCK. Cupa MIIHICT, (QopMH, O OTpUMaHa Ha MPECOBHUX 1
CTPYIIYBAJIbHUX MAaIllMHAX, BUTPUMYE METAIOCTATHYHUA HATUCK, CTBOPIOBAHUU
ctoBrioM Metany 3aBBumiku /00 —800 mm .

VY cyxi 1 migcymedi (GopMH BiUIJIMBAIOTH CEpeHI 1 BEIWKI BWJIMBKH 31
3HAQYHOIO 32 Barol Ta KUIbKICTIO CTPHKHSIMH, BEIUKUM OOCATOM M€ XaHIYHOI
00poOKHM, BUMAararoTh BHCOKOTO SIKOCTI MeTally 1 4yucTOTH ToBepxHi. [Ipu BuOOpi
METO/y BUPOOHHWIITBA BIJIMBKIB CIIiJT MAaTH HA yBa3i, IO 3aCTOCYBaHHS CyXuX (opM
BUKIIUKAE TMOTPEeOy B CYNIWIBHUX TEYaX, MOJOBXKYE IMKJ BUTOTOBJICHHS BWJIMBKIB,
30uUTblllye TapKk omnok, Iwiomy uexy. o B KiHIlEBOMY pe3ynbTaTi 30UIbIIYE

c001BapTICTh BUJIMBKIB.
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JIuTTs B KOKUIP IIMPOKO BUKOPHUCTOBYETHCS B  PI3HUX  TalIy3sX
MPOMUCJIOBOCTI JJIS BWIMBKIB MacOBOT0O, BEIMKOCEPIMHOIO Ta CEpIAHOrO
BUPOOHHUIITBA CTBA 3 YOPHUX Ta KOJBOPOBUX CIUIaBiB. B MOpIBHAHHI 3 MIIIAHOIO
(OpPMOIO TUTTSY KOKUIb 3HUKYE TPYJIOMICTKICTh BUTOTOBJIEHHS BUIMBKIB Ha 30 — 40,
a cobiBapTicTh — Ha 15 — 25%.

JIMTTS I THUCKOM 3aCTOCOBYETBCS Y BEIHMKOCEPIMHOMY Ta MacOBOMY
BUPOOHUIITBI JPIOHUX 1 CEpPeAHIX 3a Barol BUJIMBKIB 3 KOJbOPOBHMX CIUIABIB
3abecrieuye 3 — 5— W KJAacM TOYHOCTI, 5 — 7/— W KJIach YMCTOTH MOBEPXHI 1
MIHIMAJbHY TOBIIMHY CTIHKM BWJIMBKM | MM. EKoHOMIs MeTany B MOpIBHSHHI 3
nimanui  popmoro nocsrae 50 %, 3HWKEHHS TPYIOMICTKOCTI O 5 pasi, a y
NOPIBHSIHHI 3 JIUTTSAM y KOKLUIb BUTpaTa MeTany 3HMKYeTbcs Ha 30 %, eMHICTh 10 2
pasis.

He3Bakaroum Ha BHCOKI TEXHIYHI TIOKa3HUKHM BHWJIMBKIB 1 BEJIUKY
NPOJAYKTHBHICTh MPOIIECY, 3aCTOCYBAHHS JIUTTS ITiI TACKOM OOMEXKYETHCS BUCOKOIO
BapTICTIO OCHAILIEHHSI 1 TPUBAJIICTIO 11 BUTOTOBJICHHSI.

JIUTTS 1O BHWILIABIIOBAHUX MOJICISAX 3aCTOCOBYETHCS JUISI BUTOTOBJICHHS
TpiOHUX 1 CKIAAHUX JeTajei 3 JOPOTruX CIUIABIB, 110 BAXKKO IMiIIAI0THCS MEXaH1dHIN
00poO11i. Y TOpIBHAHHI 3 JUTTAM Yy TimaHi (GOpMH JUTTA 10 BHUILIABIIOBAHUM
MozeNsiM 3a0e3neuye 3HMKeHHs Bard BIUIMBOK Ha 30 — 50 % iB 3 — 4 pa3u 3HMXKYyE 00
"€M MEXaHIYHOI OOpOoOKH. Y TemepiliHii yac 10 BUIIABIIOBAHUM MOJEISIM MOXKHA
pobutn BunMBKY Baroro Bix 1 r go 100 kr 3 ToBmmHOMO cTiHOK Bix 0,15 10 1 MM 1
outemre. Ilpore HalgacTiime 1€ METOJ BUKOPHUCTOBYETHCS IIPH BHTOTOBJICHHI
BuiuBKiB Baroto 50 — 500 r Ta mosxkunoro 10 100 MM . JIuTTs B 000JI0HKOBI hopMHu
YCHIITHO 3aCTOCOBYETHCS B aBTOMOOUIBHIN, CyaHOOYAIBHIN Ta 1H. MPOMHUCIOBOCTSIX.
[Tporiec MexaHI3y€EThCS, aBTOMATU3YETHCS 1 3aCTOCOBYETHCS ISl BUWJIMBKIB YOPHHX 1
KOJILOPOBHUX CIUIaBiB. TOYHICTH pO3MipiB BUIMBKHU ckianae Bim 0,075 go +£0,25 mm
Ha KoxHI 150 MM noBxkuHHM BUpOoOY (4 — 8— ¥ ximacu TouHOCTi Ta 4 — 6— ¥ Kiacu
YUCTOTH TOBEpXHi). BuTpata Ha MexaHiuHy OOpOOKYy 3HWXKYyeTbcs Ha 25 % u
OutbIe, a B 6araTbox BUIAJKaX MEXaHiuHAa 00poOKa MOYKE 3BOJUTHUCS O MIHIMyMY.
MiHIMaJIbHA TOBINWHA CTIHOK BWJIMBKIB 10 2 MM MakciMajbHa TOBIIWHA CTIHOK
BUJMBOK 3 4aByHY 1 ctanu 30 — 40 mm.
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ITopsinok BMKOHAHHSA POOOTH

[ToyaTox mpoekTyBaHHA (HOPMYBAILHOTO BIAAUICHHS € PO30MBKa 3aJaHOL
HOMEHKJIATypH Ha BaroBl IPyIH Ta aHali3 BaroBUX IPyIl JUTIO BUOOPY paliOHAIBHOTO
METOJTy BUTOTOBJICHHS (pOpM.

IIpu po30uBII Ha BaroBi rpynu MO>KHA, MOKIMBO KOpHUCTyBaTHcs Tabi. 20
(IMB. JOJATOK).

BusnayenHss piyHOi  KUIBKOCTI  (OpM €  OCHOBOIO  PO3pPaxXyHKY
TEXHOJOr1YHOro obOnanHanHs. KinbkicTh BUIMBKIB y (opmi npuiiMaroTh 3
TEXHOJIOTIYHUX KapT. 3 ypaxyBaHHAM pO3MOAUTY BWIMBKIB TIO IOTOKax
PO3MOAUIAIOTh KUTBKICTh Pa30BUX (OPM, IIO BUTOTOBISIOTHCS MPOTATOM pOKy. s
IIOT'0 3aIIOBHIOIOTH TAOJHII0 22 ( IUB. JOJATOK ).

[lotpeba B MOTOKOBHUX Ta aBTOMATUYHUX JIHIAX A PO3MIPHOTO POy

(dbopMyBanIbHOT AUISHKY BU3HAYAIOTH 110 (HopMyIi

K- B,
Npospax = d
"q

ne By — Piuna KiabKicTh hOpM, HEOOXITHUX JIJIS 3a1aHO1 MPOTPAMM, IIIT.;

J — NPOAYKTUBHICTh aBTOMATIB JiHIH, (hopM / Tox;

® — nmilicHui piyHUN Qo yacy poOOTH JiHiI, TOJ .

TexHiuHI XapaKTePUCTUKH OCHOBHUX THUIIB (POPMYBAITBLHOTO 0O0JIaJHAHHS
HaBeJIeHO B Ta01 23 ( IUB. T0JIaTOK ).

IIpu BuroroBnenHi ¢opM Ha ¢GOpMyBaJIbHUX MAaIIUHAX KIIBKICTh
dbopMyBaTbHUX MAIIUH PO3PAaXOBYIOTh IO (HOpMYyIIi

N‘l):

8|

(e

ne Ng — KUTbKICTh OJHOTUITHUX (POPMYBaJIbHUX MAIIUH, IIT.;
B, — piuHe KUTBbKICTh HaMiBGOPM JTaHOT BATOBHI TPYIIH, IIT.;
®, — yac 3MIHU NIAMOAEIBHUX IUIUT, TOI.

Po3paxyHKu NTOBKMHHM OXOJIOJKYBAJIbHO1 AUISHKH, TPUBAJIOCTI BUTPUMKHU

BWIMBKUA y (DOpMi, YCTAaHOBOK JJisi BUOMBAHHS OIMOK y pa3l BUTOTOBJIEHHS (popM Ha
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ABTOMAaTUYHUX JIHIIX HE BHUKOHYIOTh. BOHM BHOMPAIOTHCS KOHCTPYKTHBHO 3
KOMITIOHOBOK CaMUX aBTOMAaTUYHUX JIIHIHN .

VY BCIX IHIIMX BHUMNAJKAaX PO3PAXYHKU MPOBOIATHCA 32 JOBIIKOBHUMHU
nanumu. [lpoBiBIIM HEOOXiIHI PO3paxyHKH, MPUCTYNAIOTh 10 CKJIQJaHHS IUIAHY
(dopMyBanbHOTO BiAAUIEHHA. {15 LIbOro BUKOPHUCTOBYIOTh MAaKETH (DOpMYyBaIbHHUX
JHIM 1 IHIIOTO AOMOMIKHOTO 00J1aJHAHHSI.

3MmicT 3BITY IPAKTHYHOL pO0OTH

1. InpuBigyanbHE 3aBAaHHS.

2. Tabnui 3 po3paxyHKOM PIYHOTO KUIBKOCTI (hOPM.

3. Po3paxyHOK OCHOBHOI'O TEXHOJOTIYHOTO 00JiafHAHHS (HOPMYBaJIHLHOTO
BIJTUICHHSL.

IIutanHs A5 caMmonepeBipKu

1. Ha3Bitb omepaitii, 1o BeayThCs y GOpMyBaIbHOMY BiJIIIJICHH]

2. Ha3BiTh 0OCHOBHI (haKTOpH, 1110 3a0€3MeUy0Th BUOIp MeTONYy (hOPMYBaHHS

3. JlaiiTe 3arajibHy XapaKTepUCTHKY JTUTTS B KOKUIb, TUTTS ITiJ] TACKOM, JIUTTS 110
BUTUTABITIOBAHUX MOJIEIISIX

4. 3a sx010 (OPMYJIOI0 BH3HAYAIOTHh MOTPEOy B MOTOKOBUX Ta aBTOMATHYHUX
JHISX 711 PO3MIPHOTO psAny GopMyBaIBHOT AUTSTHKH

5. 3a axoro hopMyIIor0 PO3PaXOBYIOTh KUIBKICTh (hOPMYBATBLHUX MaITUH
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1 Kpumika 400 0,6 0,2 CY 20 2 Bign 2 | mam 11
2 Brynka 200 6,6 1,3 CY 20 2 Bigmn 1 |mam.| II
3 IInura 500 14,1 1 CY 20 2 BiII 1 |mam.| II
4 IInuta 800 17 13,6 CY 20 2 BiII 1 |mam.| II
5 IInura 800 21 16,8 CY 20 2 Bign 1 | mam. 2
6 | HamiBkopmyc | 1000 17 17 CY 15 2 BiJM 3 |mam. 1
7 Kpumka 500 42 2,7 CcH 10 2 Bigm 2 | mam . 2
8 Kpumika 500 7 3,5 CYH 10 2 Bl 2 | mamr. 1
9 Kpumika 500 1,6 0,8 CYH 10 2 Bl 2 |mam. II
10 Kpumika 2000 2,8 5,6 CYH 10 2 Bl 2 | mamr. 1
11 Kpumka 2000 1,2 2,4 CH 10 2 Bigm 2 |mam.| II
12 Kpunika 2000 1,8 3,6 CYH 10 2 Bimm.| 2 |mam.| II
13 Kopmyc 1700 19,8 33,7 CY 20 2 (1a/00| 4 | mam 2
14 Tapinb 1200 3 3,6 CY 20 2 (1a/00| 3 | mam 2
15 Baxins 1200 0,85 1 CY 20 2 (1a/00| 3 | mam 4
16 Kpunika 5150 1,4 7,2 CY 15 2 Bl 2 |mam. II
17 Kopmyc 20200 2,6 52,5 CY 15 2 Bl 2 | mamr. 2
18 [IIkiB 5150 28,5 146,8 CY 15 2 Bl 3 | mam. 2
19 Koneco 5476 24,5 134,2 CY 20 2 BiI 3 | mam. 2
20 laTyn 5525 5 27,6 CY 20 2 BiaI 2 | mamr. 3
21 Crynuus 500 16 8 CY 20 2 BiI 3 | mam. 1
22 TTiqmunmauk 1000 2,9 2,9 CY 20 2 BiI 2 |mam. II
23 Kpumnika 1000 1,4 1,4 CY 20 2 BiII 2 |mam. II
24 Omnopa 500 45 2,25 CY 20 2 BiII 1 |mam.| II
25 Kpumnika 500 3,4 1,7 CY 20 2 BiII 1 |mam.| II
26 Kopmyc 500 448 22,4 CY 20 2 BiII 4 | mam. 1
27 Kpumnika 500 2 1 CY 20 2 BiII 2 |mam. II
28 Kpumnika 500 3,2 1,6 CY 20 2 BiII 2 | mamr. 1
29 KyrtHuk 21020 0 12,6 CY 15 2 Bl 1 |mam.| TII
30 | I'sunT peryn . |21020 0,5 10,5 CY 15 2 Bl 2 |mam. II
31 Knanaun 21020 0,6 3,4 CY 15 2 Bl 1 |mam.| TII
32 Bnok 3500 51 199,5 CY 15 2 |36/Bimm| 2 | Mamr. 1
33 3aroriBis 2000 14,5 29 CY 15 2 |36/Bimgm| 1 |mam.| II
34 | HamiBmydra 200 6 1,2 CY 20 2 2a 1 |mam.| II
35 | HamiBmydra 600 3 1,8 CY 20 2 2B 1 mamr. 2
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36 | HamiBmydra 500 19,5 9,8 CY 20 2 2B 1 Mam 1
37 |HamiBmydTa 760 4 3 CU 20 2 2B 1 |mam 211
38 |HamiBmydra 500 15 75 (CH20 2 2B 1 |wmamr. 1
39 Onanenp 200 30 6 CY 20 2 2a 3 |mam. 2
40 dranens 500 10,4 52 [CYH20 2 2a 1 |mamr. 2
41 Koprmyc 600 3,2 13,7 |CH 20 2 26 2 |mam. 3
42 |HaniBmydTta 2920 3,7 10,8 |CU 20 2 26 2 |mamr. 5
43 dranens 3500 3 10,5 |ICY 20 2 30 3 |mam. 1
44 dranens 3500 3 31,5 [CYH 15 2 30 3 |mam. 1
45 Kopmyc 13000 60 65,7 |CY 15 2 36 4 |mar. 1
46 IIIkiB 300 10 3,2 [CU15 2 BIfII . 3 |mam. 2
47 IxiB 300 15,2 46 |ICU 15 2 Bifm . 3 |mamr. 1
48 Kopmyc 4365 13,4 58,5 [CH 15 2 BIfII . 3 |mam. 4
49 Kopmyc 4000 71 28,4 (CYU 15 2 BifII . 2 |mamr. 1
50 Koneco 800 42 336 [CH 15 2 BIfII . 2 |mamr. 4
51 | HaniBmydra 100 25 25 [CU 15 2 BifII . 2 |mamr. 3
52 | HaniBmydra 100 37 3,7 [|CU15 2 BifII . 2 |mamr. 1
53 | HaniBmydra 300 30 9 CY 15 2 Bigm. | 2 |mamr. 1
54 | HaniBmydra 100 17 1,7 (CYH20 2 BifII . 2 |mamr. 1
55 | HanmiBmydra 100 40,5 41 |CY 15 2 BifII . 2 |mamr. II
56 MaxoBuk 250 60,5 15,1 |ICH 15 2 BifII . 3 |mam. 2
57 [IIkiB 40 96 3,8 [CU15 2 BifII . 3 |mam. 1
58 Criiika 120 52 6,3 [|CU 15 2 BifII . 2 |mamr. 1
59 Kpumnika 240 6,8 1,63 |ICH 15 2 BifII . 2 |mamr. 2
60 Kopmyc 150 10,1 15 |[CYH15 2 BifII . 4  |mam. 1
61 ®dragens 120 7,8 09 [CU15 2 BifII . 1 |mamr. 1
62 | Kponureiin 300 3,6 1,1 [CYU 15 2 BifII . 2 |mamr. 4
63 3aroriBis 1100 35 3,85 [CU 15 2 BO/Biam.| 1 |mam. 3
64 3aroriBis 500 45 2,25 [CYU 15 2 BO/Biam.| 1 |mam. II
65 3arorisis 200 6,5 1,3 [CUH 15 2 BO/Biam.| 1 |mam. II
66 3aroriBis 200 8,6 1,12 |ICH 15 2 BO/Biam.| 1 |mam. II
67 3aroriBis 100 10,5 1 CY 15 2 BO/Biam.| 1 |mam. II
68 3aroriBis 200 14,5 29 [CU 15 2 BO/Biam.| 1 |mam. II
69 Kopmyc 180 32 576 [CY 15 2 BiII . 3 |mam. 2
70 Kaperka 490 54 26,5 [CY 20 2 [206/o0.a | 3 |mam. 1
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71 Kopnyc 515 45 259 |[CU 15 2 Pa/Bigm| 4 |mam. 2
72 Kopnyc 400 12 4.8 CY 20 2 |Bigm. 2 |mam. IT
73 Brynka 200 6,6 1,3 CY 20 2 |Bigm. 1 |mam. 11
74 Kpumika 200 0,5 0,1 CY 20 2 |Bimm. 2 |Mamr. 11
75 Kopmyc 200 4,2 0,8 CY 20 2 |Bigm. 2 |mamr. 11
76 Kopmyc 200 8,5 1,7 CY 20 2 |Bigm. 2 |mamr. 11
77 Kopnyc 200 5 1 CY 20 2 |Bigm. 2 |mam. 1
78 Kpumika 200 1,2 0,2 CcY 20 2 |Bigm. 2 |mamr. 11
79 | Kabenemepx . | 48000 1 48 CYH 10 2 3a 3 |mamr. IT
80 | Kabenemepx . | 80000 1,5 120 CY 15 2 3a 3 Mamr. 4
81 | Kabenemepx . | 48000 2 96 CYH 10 2 3a 3 |mamr. 3-B,
3-H
82 | Kabenemepx . | 20000 3,3 66 CYH 10 2 3a 3 Mamr. 3
83 | Kabenenepx . 500 1 0,5 CYH 10 2 3a 3 Mamr. IT
84 | KabGenenepx . 500 1,5 0,75 CY 15 2 3a 3 Mamr. 4
85 | KaGenenepx . 500 2 1 CYH 10 2 3a 3 Mamr. 3-B,
3-H
86 | KaGenenepx . 500 3,3 1,65 CYH 10 2 3a 3 Mamr. 3
87 | KaGenenepx . 1000 2 2 CY 15 2 3a 3 Mamr. 3-B,
3-H
88 | KaGenenepx . 500 3,3 1,65 CY 15 2 3a 3 Mamr. 3
89 Kopmyc 3600 13,6 49 CY 15 2 |Bigm . 4 Mmamr. 1
90 BanTax 2000 3 6 CY 15 2 |Bigm . 1 |mam. II
91 Kopmyc 100 38 3,8 CY 15 2 |Bigm . 3 Mamr. 2
92 Brnok 100 16,5 1,6 CY 15 2 |Bigm . 2 |mamr. 1
93 CaHku 100 55 0,6 CY 20 2 |Bigm . 1 |mam. II
94 | HaniBmydra 100 9,99 1 CY 20 2 |Bigm . 2 |mamr. II
95 | HamiBmydTta 100 6,1 0,6 CY 20 2  |Bigm . 2 |mamr. II
96 IIIkiB 100 13 1,3 CY 15 2  |Bigm . 3 Mam. 1
97 IIIkiB 150 10,5 1,6 CY 20 2  |Bigm . 3 Mam. 1
98 | HamiBmydTra 100 12,8 1,3 CY 15 2  |Bigm . 2 |mamr. 2
99 Baxinb 300 10,2 3,1 CY 15 2  |Bigm . 2 |mamr. II
100 Kpumnika 150 29,5 4.4 CY 15 2  |Bigm . 4 mamr. 2
101 | KpoHuurreiin 400 10 4 CY 15 2  |Bigm . 2 |mamr. 3
102 BanTtax 9000 28 2548 | CYU 15 2  |Bigm . 1 |mam. 3
103 3aroriBis 76 6,6 0,5 CY 15 2  |Bigm . 1 |mam. II
104 3aroriBis 48 10,6 0,5 CY 15 2  |Bigm . 1 |mam. II
105 3aroriBis 500 18 10 CY 15 2  |Bigm . 1 |mam. 2
106 Hyra 190190 9,99 1900 CY 15 2  |Bigm . 4 mamr. 3
107 | T'yoka memig . | 12000 54 64,8 CY 20 2 |6/Bim| 2 |mamr. 3
108 | I'yOxa mias . 12000 45 64 CY 20 2 |6/Bim| 2 |mamr. 4
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109 Kopmyc 12000 2,7 324 |CY20 2 |30/Bigm| 2 |mam. 5
110 IIkiB 300 10,6 3,2 CYH 15 2 BIJII . 3 |mamr. 2
111 Kopmyc 300 6,6 2 CY 15 2 BIJIII . 3  |mam 4
112 | HanismydTta 6000 15,6 93,6 |CY20 2 BIJIII . 2 |mam. 2
113 | HanismydTta 6000 11,2 67,2 |CY20 2 BIJIII . 1 |mamr. I1
114 Kopnyc 3000 3,8 114 |CU 15 2 BIJIII . 2 |mam. 5
115 MaxoBHK 8000 10 60 CY 15 2 BIJII . 2 |mami. 4
116 Kpumika 2380 73,5 1749 (CY 20 2 BIJII . 3 |mamr. 1
117 Kpuiika 4300 31,5 1355 [CY 20 2 BIIIT . 3 |mamr. 2
118 Kopmyc 23000 78 1656 |CY 15 2 36 4 |marmr. 1
119 Kpuiika 73000 40 2920 [CY 15 2 36 4 |marmr. 2
120 Kpuika 7300 56 401 |CU 15 2 36 4 |marmr. 1
121 | Kpumka migm . | 24620 3,8 93,2 |CU 15 2 BIJII . 3 |mam. 4
122 | Kopmyc nacocy | 15000 9,9 148,5 [CY 15 2 BIfII . 4  |mam . 1
123 Porop 5000 43 215 |CU 15 2 BifII . 1 |mamr. 11
124 | Kopnyc ®inbr 24520 5,6 137,3 |[CY 15 2 BIfII . 2 |mamr. 3
125 | Kpwumka rnyxa | 16000 2,3 345 |CYU 15 2 BIfII . 1 |mamr. 11
126 Hanismydra 2100 56,6 118,9 [CY 15 2 |2B/Bign| 1 |mamr. 1
127 Banrax 200 23 4.6 CY 15 2 |30/Bigm| 1 |mamr. 11
128 TTiqmunmauk 4000 1 4 CY 15 2  |306/Bigm| 2 |mamr. II
129 Brnok 4000 2,3 9,2 CY 15 2  |306/Bignm| 2 |mamr. 3
130 Brnok 6000 2,6 156 [CY 15 2  |306/Bigm| 2 |mamr. 3
G9 Bnok 2000 2,7 5,4 CY 15 2  |306/Bignm| 2 |mamr. 3
132 Brnok 4000 3,62 144 |CY 15 2  |306/Bigm| 2 |mamr. 4
133 Crynuis 500 16 8 CY 20 2 BifII . 3 |mam. 1
134 Kpumnika 500 2,4 1,2 CY 20 2 BifII . 2 |mamr. II
135 Kpumnika 500 35 175 |CY 20 2 BifII . 4  |mam. 1
G10 Kpumnika 1000 2,4 2,4 CY 20 2 BifII . 2  |mamr. II
137 Kpumnika 500 2,9 1,5 CY 20 2 BifII . 2  |mamr. 1
138 IIkiB 500 2,4 33,4 |CYU20 2 BiII . 3 |mam. 1
139 CKigHKa 500 10 5 CY 20 2 BiII . 3 |mam. 1
140 Kpumnika 500 3,4 1,7 CY 20 2 BiII . 3 |mam. II
141 IIkiB 500 54,4 21,2 |CYH 20 2 BiII . 3 |mam. 1
142 I'py3uxk 500 2,6 1,3 CY 20 2 BiII . 1 |mamr. II
143 I'py3uxk 500 52 2,6 CY 20 2 BiII . 1 |mamr. II
144 I'py3ux 500 0,6 0,3 CY 20 2 BIJIT . 1 |mamr. 11
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145 I'py3ux 500 1 0,5 ([CU20 2 BIJII . 1 Mai . I1
146 Kosmak 1000 1,2 1,2 CcY 20 2 BIJII . 2 MaIII . 11
147 MrypBan 500 1 05 |CU20 2 BIJIII . 3 Maf . I1
148 Bapaban 500 8,6 43 |CY20 2 BIJII . 1 Mali . 11
149 Kopmyc 500 1 0,5 ([CU20 2 BIJII . 2 Mar . I1
150 Kpumka 15300 1,6 245 |[CYU 15 2 BIJII . 2 Mali . 11
151 Kpumika 5475 0,7 3,8 CY 15 2 BIJII . 3 MalIII . 11
152 Kopmyc 5100 3,45 176 |CY 20 2 Binm . 3 Mari . 3
153 I"aiika 5100 0,8 41 |CY20 2 BIfII . 3 Malu . IT
154 | Komeco meper . 10200 3,1 31,6 |CYH20 2 BIfII . 3 Mal . 3
155 | TlaTpy0ox 3'eaH . 8500 1,6 13,6 [CY 20 2 BIJII . 3 Mal . 4
156 ['pinbOykca 5100 4,16 21,2 |CY 20 2 Biam . 3 Malll . 2
157 3arorisis 307 6,5 2 CY 15 2 BIfII . 1 Malu . IT
158 3aroriBis 190 10,5 2 CY 15 2 BifII . 1 Mau . 11
159 3aroriBis 59 41 24 |CY 15 2 BIfII . 1 Maru . 11
160 3aroriBis 45 445 2 CY 15 2 BIfII . 1 Maru . 11
161 ITnura 300 49 15 |[CH20 2 BifII . 1 Mau . 1
162 ITnura 300 6,1 2 CY 20 2 BifII . 1 Mau . 11
163 ITnura 300 8,2 25 [|CYH20 2 BifII . 1 Maru . II
164 ITnura 300 9,9 3 CY 20 2 BifII . 1 Ma . II
615 ITnura 500 9,9 5 CY 20 2 BifII . 1 Ma . II
166 Kopmyc 2300 3,9 8,97 [|[CYU 15 2 BifII . 1 Mar . 4
167 ®dragens 2300 49 11,27 |CYU 15 2 BifII . 2 Ma . 2
168 Hanismydra 400 4 16 |CU15 2 BifII . 2 Ma . 4
169 Kpumnika 800 10,4 8,3 [CU 15 2 BifII . 2 Maui . 1
170 Kopmyc 400 9 1,2 |CYU 15 2 BifII . 2 Marui . 2
171 HaniBmygra 400 52 21 [CY 15 2 BifII . 1 Mai . 3
172 Kpumnika 400 2 0,8 [CYU 15 2 BifII . 2 Mai . 4
173 IInura 800 7,7 6,2 |CY 15 2 BifII . 1 Maui . II
174 Cranina 800 16,8 13,4 |[CY 15 2 BiII . 3 Marui . 2
175 [Maryn 800 4.2 34 |[CYH 15 2 BiII . 2 Marui . 2
176 Kopmyc 800 2,4 19 |CYU15 2 BiII . 2 Marui . 5
177 [HecrepHst 800 41 3,3 [CYH 15 2 BiII . 3 Marui . 1
178 Kpownmrreiin 200 22 44 |CY20 2 2a/Bian 3 Marui . 1
179 Kponmrreiin 200 22,3 45 |CY 20 2 2a/Bian 3 Marui . II
180 Kopnyc 6000 35 210 |CU 15 2 |36/Bimn 4 Mamf . 2
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181 dnanenn 7700 2 154 |CU 15 2 3B 1 mam 4
182 Benenka 7700 0,8 6,2 CY 15 2 30 3 Mamr. I1
183 Kisimka 15900 0,25 4 CU 15 2 3a 2 Marmr. IT
184 dranens 8300 1,9 15,8 |CY 20 2 2a 3 Mamr. 6
185 IInura 8300 17,9 148,6 |[CY 15 2 2a 2 Marmr. 1
186 Kopmyc 8300 6,5 53,9 |CYU 15 2 2a 4 Mam . 2
187 Kpuika 8300 10,7 88,8 |CYU 15 2 3a 1 |mam. 1
188 dranens 7500 5,6 42 CY 20 2 30 3 Mamr. 3
189 Koneco 8500 3,3 28 CY 20 2 16 1 Mam. 4
190 JIlim6 8500 10,2 86,7 |CY 15 2 3B 2 Marmr. 1
191 Kpumika 8500 6,1 51,9 |CU 15 2 3a 2 Marmr. 1
192 Kopmyc 8500 7,2 61,2 |CY 15 2 3a 3  Mam. 2
193 Benenka 13250 0,95 126 |CU 15 2 16 3  Mam. 9
194 Benenka 13250 1,6 21,2 |CYU 15 2 16 3 Mamr. 5
195 Benenka 13200 1,4 18,5 [|CY 15 2 16 3 Mamr. 11
196 | KabGenenepx . 5000 1 5 CY 15 2 3a 3 Mamr. 11
197 | KabGenenepx . 10000 1,5 15 CY 15 2 3a 3 Mamr. 4
198 | KabGenenepx . 15000 2 30 CY 15 2 3a 3 mam. |3-H,3-B
199 Bnok 1500 57 855 |CU 15 2 BifII . 4  Mamr. 1
200 Crynuus 100 15 1,5 CY 15 2 BifII . 3 Mamr. 1
201 Crynuus 50 30,5 1,5 CY 15 2 BifII . 3 Mamr. 2
202 3acHyBaHHs 2500 14,8 37 CY 15 2 BIJII . 2 Marmr. 1
203 | Kpwka miamr . 2500 6,5 16,3 [|CYU 15 2 BifII . 1 Mam. II
204 | Kpwka miamr . 1250 55 6,9 CY 15 2 BifII . 2 Marmr. II
205 3acHyBaHHs; 1250 11,5 144 |CY 15 2 BIJII . 2 Marmr. 1
206 Baok 2200 6,6 145 |CYU 15 2 BifII . 2 Marmr. 1
207 Bxnagum 11280 35 395 |CU 15 2 BifII . 2 Marmr. 4
208 Bxnagum 10000 7 70 CY 15 2 BifII . 2 Marmr. 2
209 Bxnagum 40000 25 100 |CYU 15 2 BifII . 2 Marmr. 4
210 Bxnagum 28000 5 140 |CYU 15 2 BifII . 2 Marmr. 2
211 Bxnagum 1000 7 7 CY 15 2 BiII . 2 Marm. 2
212 Bxnagum 6000 6 36 CY 15 2 BiII . 2 Marm. 2
213 | Kopnyc ®@inpr . | 61000 3,7 2257 |CY 15 2 BiII . 3 mam. |2-H,3-B
214 Ormnopa 1300 29 37,7 |CH20 2 [2a/Bin 3 mam. 1
215 ki 400 37 14,8 |CY 20 2 3a 2 Marmr. 1
216 ki 400 36 144 |CY 20 2 2a 2 Marmr. 1
217 CaHku 650 27,5 17,9 |CY 20 2 2a 4  Mamr. 1
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218 ITopiienn 200 72 144 CU 20 2 la 3 Mail . 1
219 [Noprrenn 400 97 38,8 CY 20 2 la 3 Mal . 1
220 [opmens 230 87 20 CY 20 2 la 3 Mal . 1
221 Kpumka 230 46,5 10,7 CY 20 2 la 3 Mali . 1
222 | Jluck HATHCK . 230 30,5 7 CY 20 2 la 3 Mar . 1
223 | JIuck HATHUCK . 250 59 14,8 CcY 20 2 la 3 MalIII . 1
224 | Crinka nepennst | 30000 2,6 78 CYH 10 2 Bigm. | 2 Manf . 1
225 Kpunika 30000 7,8 234 Ccy 10 2 Bigm. | 2 Mal . 1
226 | Crinka jiBa 30000 6,4 192 CU 10 2 Bign. | 2 Mali . 1
227 | Criuka 3agaa 30000 3,1 93 CYH 10 2 BIfII . 2 Mau . 1
228 Konocuuk 30000 4.8 144 CYH 10 2 BIZII . 2 Malu . 1
229 | 3BacHyBaHHS 30000 114 342 cy 10 2 Bigm. | 2 Malir . 1
230 | Kondopka 30000 0,5 15 CUH 10 2 Bigm. | 2 Malir . 4
231 | [Bepi HIKHS 30000 0,45 13,5 cui1o 2 BIZII . 2 MaIII . 211
232 Kondopka 30000 0,75 22,5 CYH 10 2 BIfII . 2 Maul . 2
233 | JBepi Bepxus 30000 0,96 28,5 CYH 10 2 BifII . 2 Maul . 2
234 Ekpan 30000 0,58 17,4 CYH 10 2 BifII . 1 Maul . 1
235 Binousau 30000 1,4 42 CYH 10 2 BifII . 1 Maul . 1
236 | Ileperopoaxa |30000 1,4 42 CYH 10 2 BifII . 1 Maul . 11
237 Konoaka 13300 1,6 121,8 CYH 10 2 Bigm. | 3 Maul . 5
238 [pec 40000 3,5 140 CYH 10 2 BIJII . Mau . 1
239 CKigHKa 1950 25,5 49,7 CY 15 2 2a/Bign | 2 Ma . 1
240 CKigHKa 6300 21,4 134,8 CY 15 2 2a/Bigm | 3 Ma . 3
241 CxJIsTHKa 4350 13,6 59,2 CY 15 2 2alBign | 3 MalIll . 2
242 CKiIgHKa 70 14,8 1 CY 15 2 2a/Bigm | 3 Maul . 2
243 Kpumika 3240 0,5 1,6 CY 15 2 BifII . 1 Maui . II
244 Criiika 13000 4 52 CY 15 2 Bimm. | 3 Maui . 3
245 Kpumnika 80000 1 80 CY 15 2 BifII . 2 Maui . 7
246 Kpumnika 18000 1,1 198 CY 15 2 BifII . 2 Maui . 7
0

247 Criiika 68439 75 513,3 CY 15 2 Binm. | 4 Maui . 2
248 Kpumnika 68439 2,45 167,7 CY 15 2 BiII . 2 Maui . 4
249 CaHku 30560 12,3 375,9 CY 15 2 3 a/mpo | 3 Maui . 1
250 BokoBuHa 17680 15 265,5 CY 15 2 BiII . 2 Maui . 1
251 | Omopa ma3ypis | 8840 32,5 287,3 CY 15 2 26/0.0| 4 Maui . 3
252 | Kopmyc min . 1400 26 36,4 CY 15 2 la/Bigm | 3 Maui . 1
253 Kopnyc 3750 110 4215 CY 15 2 36/Bign | 4 MaIl . 1
254 Kpumika 3750 115 431,2 CY 15 2 36/Bion | 4 MaIl . 1
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255 Ilnura 1724 58 100 CY 20 2 2 | KOKib
256 Banacr 1538 260 400 CY 15 2 1 | kokinb
257 | daneus 2300 8,9 20,5 CY 20 2 BIJII . 3 Mal . 4
258 | Crymuns 2300 1,3 3 CY 20 2 BIJIII . 4 | mam. 3
259 | dnaneus 3100 13 40,3 CY 20 2 BIJII . 3 Mal . 1
260| Crynums 3100 3,2 9,9 CY 20 2 BIJII . 4 Mal . 3
261 dranens 3400 18,5 62,9 CY 20 2 BIJII . 3 Mal . 1
262 Crynuns 3500 6,4 22,4 CcY 20 2 BIJII . 4 MalIII . 2
263 Crynuns 1100 16,6 18,3 CcY 20 2 BIJII . 3 MalIII . 1
264 Kopmyc 200 44 8,8 CY 20 3 BIZII . 4 MaIII . 1
265 Kopmyc 60 78,32 47 CY 20 2 2a 4 | mam. 1
266 Kapertka 60 75 45 CY 20 2 20 3 Mal . 1
267 Kpumka 8000 4 32,8 CY 15 2 BIZII . 2 MaIII . 2
268 Kopmyc 4000 32,7 130,8 CY 20 2 B/ . 2 | mam. 3
269 | HaniBmydTa 100 52 0,5 CY 20 2 Bifm . 1 Mar . 3
270 | HaniBmydTa 100 4 0,4 CY 20 2 BifII . 2 Maul . 4
271 | HaniBmydTa 400 7 2,8 CY 20 2 BifII . 1 Maul . 2
272 | HaniBmydTa 400 6 6,3 CY 20 2 BIfII . 2 Malul . I1
273 | HaniBmydTa 350 9 3,2 CY 20 2 BifII . 2 Maul . II
274 Kpunika 1500 4.2 6,3 CY 20 2 BifII . 1 Maul . 2
275 | HaniBmydTa 400 14,5 5,8 CY 20 2 BifII . 2 Maul . 7
276 | HaniBmydTa 100 16,2 1,6 CY 20 2 BIfII . 2 Ma . 1
277 | HaniBmydTa 100 19,3 1,9 CY 20 2 BifII . 1 Ma . 7
278 | HaniBmydTa 180 21,4 3,8 CY 20 2 BifII . 2 Ma . 1
279 Criiika 3400 68,5 2329 CY 20 2 BifII . 4 | mam.
280 Kpumnika 1388 144 200 CY 20 2 BifII . 4 | mam.
281 [IIkiB 7000 10 70 CY 15 2 BIfII . 3 Ma . 1
282 Baok 7000 7,4 31,8 CY 15 2 BifII . 2 Maui . 2
283 | HaniBmydTa 6855 16,5 113,1 CY 15 2 BifII . 2 Mai . 1
284 | HaniBmydTa 6855 7,8 53,5 CY 15 2 BifII . 2 Mai . II
285 Bxnagum 30000 6,6 198 CY 15 2 BifII . 1 Maui . II
286 UYepesuk 13710 4.6 63,1 CY 15 2 BifII . 2 Mai . 3
287 Bnok 4000 9,8 39,2 CY 15 2 BiII . 3 Maui . 1
288 typBan 300 9 2,7 CY 15 2 BiII . 2 Maui . 1
289 Kononka 4500 3,4 16,3 CY 15 2 BiII . 2 Maui . 3
290 Iuck 7850 14,4 113 CY 15 2 BiII . 2 Maui . 1
291 Iuck 7850 11,6 91,1 CY 15 2 BiII . 2 Maui . 1
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Tabnuys 1

Buiisku BunuBKY 3 YOPHHX CIUIaBiB MPU BunuBku 3 sereHs BwinBku 3
BUPOOHMIITBI CIIaBIB y METaJ — IBIKKHX
ocobucTi hopmu KOJBOPOBHX|
Cepiiine , Macose Ta ITix B xokinep | cruiaBiB
apibHOcepiiiHe KpYIHOCEpiiiHe, | THCKOM
OJIMHUYHE, TIIT. IIT.
HpibHi Menm 100 Menm 10 MeHnu Menm Menm
0,2 0,1 0,1
Cepenni 1 000 50 1,0 6,0 0,5
Benuxi 5000 500 6,0 25,0 50
Baxki 20 000 binsmre 500 binbmre binpmre -
6,0 25,0
Oco6muBo bineme 20 000 - - -
BaXKI
Tabnruys 2
I'pynu mo Piune yncio BummBok ogHoro HaiitmenyBauHs (11T .)
Maci ,Kr MIPU BUPOOHUIITBI
OnuHny- JpibHO Cepiiine KpymHocipi- | Macoge,
He, MEHIIE cepiiiHe WHe OuIBIIIE
Menm 500 501 -6 000 6 001 — 30 001 - 200 001
8 30 000 200 000
8-20 300 301 -3 000 3001 - 15001 - 100 001
15 000 100 000
20 - 200 201 -2 500 2501 — 10 001 — 61 001
50 10 000 60 000
50 - 150 151 -2000 2001 - 8701 — 53001
100 8 700 53 000
100 — 95 96 — 1400 1401 - 7001 - 37 500
250 7 000 37 500
250 - 75 76 —1 000 1001 - 4501 - 25001
500 4 500 25000
500 - 50 51 -600 601 — 3001 - 20 001
1000 3 000 20 000
1000 401 - 2001 -
- 40 41 — 400 2 000 13 500 13 500
2 000
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Tabnuys 3

I'pyna Piyne KinbKiCTh BUIMBOK OJHOTO HaitMenyBanHs ( LT .)
o Mmaci , 1Py BUPOOHHIITBI
KT OuHUYH Minkoce — Cepiiine Kpynnoce — | Macoge,
€, MEHIIE piiine piitHe OuIbIIIE
JIUTTA T THCKOM
Ho 10 500 10 501 - 160 001 — 800 001 — 1 000 001
0,63 160 000 800 000 1 000 000
0,63 — 10 000 10 001 — 120 001 — 600 001 — 800 001
0,10 120 000 600 000 800 000
0,10 - 9 000 9001 - 90 001 - 450 001 — 600 001
0,25 90 000 450 000 600 000
0,25 - 6 500 6 501 — 75001 - 375001 — 500 001
0,63 75000 375 000 500 000
0,63 — 4 000 4001 - 60 001 — 300 001 — 400 001
1,00 60 000 300 000 400 000
1,01 - 3000 3001 - 45001 - 225001 — 300 001
2,50 45 000 225 000 300 000
2,50 — 2 500 2501 - 30 001 - 150 001 — 200 001
4,00 30 000 150 000 200 000
4,00 — 1 600 1601 - 20 001 — 75001 — 100 001
10,00 20 000 75 000 100 000
10,00 651 — 7001 - 35001 -
i> 650 7000 35000 50 000 50 001
JIUTTS B KOKLIb
Ho 500 501 — 4 000 4001 — 20 001 — 100 001
0,25 20 000 100 000
0,25- 360 361 — 375 3751 15001 - 70 001
0,63 15 000 70 000
0,63- 230 231 -2 500 2501 - 10 001 - 40 001
1,00 10 000 40 000
1,00- 160 161 — 1550 1551 - 6 001 — 20 001
2,50 6 000 20 000
2,50- 110 111 -1100 1101 - 3001 - 12 001
10,00 3000 12 000
10,00— 50 51 -600 601 — 1501 - 8 001
25,00 1 500 8 000
25,00— 45 46 — 450 451 — 1201 - 6 001
63,00 1200 6 000
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Tabnuys 4
CnpapxHiil ( po3paxyHKoBull ) piuHuMil (poHA Yacy poOOTH 00nagHaHHA

[Tpu oxniel IIpu nBoOX IIpu TppOX
3MiHI 3MiHax 3MiHax
c g [§ |8 |8 |
VYcrarkyBaHHS é;; N3 ;% § 2 ;% E N3 ;g*
ég;aéég;aéf%g;aé
fEEFREEE|iie
s 8 s 8 s 3
= 5 |& |§ |&§ |5
JIuBapHe oO0nagHAHHS :
LexiB qpiOHOCEPIITHOTO 1 CEPIHHOTO
BUPOOHHIITBA 2 2030 4 3975 5 5900
[exiB BeIMKOCEPITHOrO Ta MacOBOIO
BUPOOHUIITBA - - 5 3975 7 5775
Oco6mmBO Benuke 1 ckiagHe ( MCKO —
riipoKaMepu , MexaHi30BaHi
IpoOOMETHI KaMepu 1 CTPYyCH —
CTOJINA BaHTAXOITIAHOMHO —
ctb 10T) - - 9 3770 | 11 | 5525
Barpanku ( 610k 3 JBOX MITYK 3
00JIIKOM IIIOJICHHOTO PEMOHTY ) - 2070 - 4140 - 6490
3akpuTi BarpaHkd 3 MiTIrPiBOM
IYTTS 1 OYUIICHHSAM Ta3iB MPU OJHOMY
mijirpiBadi Ha 7Bl BarpaHKH 2 2030 6 3890 10 5840
ABTomaTHn30BaHi popmMyBaIbHI —
Hi 1 CTpHXKHEBI JTiHIT - - 12 3645 14 5340
ABTOMaTH30BaH1 abpa3uBHI
JIHIT U1 OYUINEHHS JINTTSA — — 10 3725 12 5465
JIyroBi enektpornedi s TIaBKU
CTaJIM 1 YaBYHY MICTKICTIO , T :
05-15 4 1985 6 3890 - -
3,0-6,0 - - 6 3890 | 10 | 5840
12,0 - 25,0 - - 6 3890 | 11 | 5775
50,0 - - - - 13 | 7620
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3akinuenns mabn.4

[Tpu oxniel IIpu nBoOX ITpu TppOx
3MiHI 3MiHaX 3MiHaX
- |8 |o | |o S
VerarkyBaHHs § o\oﬁ ;g § o\°h ;g § o\°n ;g
H oe|E o |E =
=7le 2T B 2T g
M @) M @] M o
[aayKiiiiai eyl MigBUIEHUAN —
HOT YaCTOTH I TUTAaBKU CTaiu
MICTKICTIO , T :
0,06 -2 4 1985 6 3890 - -
6,0 -25 - - 7 3890 12 5710
[aayKIiiHi eyl
MPOMUCIIOBOT 9JacTOTH IS
MJIaBKU a00 MiAIrpiBy Ta pO3JIUBY
YaBYHY MICTKICTIO , T :
1o 2,5 3 2010 - 3975 6 6100
1o 25 - - 6 3890 10 5840
Ileul mmaBuiIbHI Id MITHHAX
CIUTaBiB 3 1775 4 3510 6 5160
Ileul rwiaBWIBHI [UIA AJFOMIHIIO —
HI€BHX 1 IHIIUX JIETCHb CILUIABIB 3 2010 4 3975 6 5840
[Teui TepmiuHi 3 PEKUMOM
po6oTH :
Oe3repepBHUM - - - - 11 7800
TPUBAIUM - - - - 10 7710
Iledi TepMiuHi 3 KOPOTKHM
IUKIIOM POOOTH :
MeXaHI30BaHI1 - - 6 3890 10 5840
HEeMeXaHI30BaHI1 - - 4 3975 6 5840
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Tabnuys 5

HaiimenyBannsioonannanus | KoedimieHT BUKopucTaHHS OCHOBHOTroOOmaHaHHS K
Cepiitae Ta apibHOCEpiitHE [ToomuHOKE
BUPOOHUIITBO BUPOOHUIITBO
[InaBuibHE : BarpaHKH, eleKIedi 0,75-10,85 0,70 -0,80
CyMImoniaroToBunM BiIiT 0,65-0,75 0,60 -0,70
®opMmyBaIbHUHA 0,70 -0,80 0,65-0,75
CrpmwkHEBUI 0,65-0,75 0,60 -0,70
lixpokamepu apoOOMeTHIKamMepH , 0,70-0,80 0,65-0,75
o4ucHI OapabaHu
Tabruys 6
Mapka [IpunaTHi JliTHUKY | Pigxnmit Yan i Mertanesi —
CIIaBy BWJINBKH cIuB 1 0pak MeTan BTpaTH ChKa 3aBajIKa
% | t/pix | % T/pik | % | T/pik | % | T/pik | % T / pik
PA3OM
Tabnuysa 7
CepenHiii yaj 1 6€31MOBOPOTHI BTPATH B IJIaBWJIBHUX ITeUax
Pix meramy [InaBunbHUIA arperar Yana i1 06e3moBopoTHI
BTpatu , %
OcHoBHHUI Kucnnii
nporiec TpoIiec
Cipuii yaByH Barpanka [anykiiitna — 5
g - 2
KoBkuii yaByH Barpanka - 6
Barpanka + exn . miu - 8
Cranese MapreHiBcbka IEKTH 6 8
JUTTS Enexrpomniu 4 5
MapTteHiBcbka IEKTH + €1 . Iy 6 7
Barpanka + koHBeptep + en . miu 18 20
[HaykiiiiHa miu 2 3

40




Cepenniil BUXiJl IPUAATHOTO JUTTS ISl PI3HUX Taily3eid IPOMHUCIOBOCTI Tabnuya 8
Marepianu l"amy3p mpomucioBocTi

Baxke Cranko | Mammmuo0y| Tpaktop — | ABTomo — | Pagio — | Enextpo — | Byniens

MAIIUHO — OynyBa | TyBaHHS HeTac/T | OlTbHE — TEeXHI— | TEXHIYHO | Ha

OyloBaH-HS | BaHHSA OynyBaHHs | OylyBaHHS | 4YHa
Cipuii yaByH :
3aranpHUM U1 APIOHOTO ,
CEepPeHBOT01 BEITUKOTO JIUTTS 75 70 68 67 66 65 68 76
HpibHe TUTTS 66 60 68 60 58 59 58 69
CepenHe auTTS 69 65 63 65 65 66 67 75
Benuke Tt 77 73 71 70 69 68 72 78
MoaudikoBaHuil YaBYH : 73 67 66 65 65 63 66 70
BucokomiHuii yaByH 68 55 65 66 65 — 64 68
KoBxkuii yaByH ( Barpanka + e .
iy ) - - 48 47 60 - - -
Cranp Byrienesa 3 e . Iedi :
HpiOHe muTTs 56 58 52 55 52 — 46 56
Cepenne mutTs 62 58 57 60 54 - 50 60
Benuke nutTs 68 60 60 — — — — 62
Cranb neroBana 3 eI . 1medi :
JpiOHe muTTS 54 48 46 54 60 — 45 52
Cepenne nutts 58 52 50 58 62 — 48 57
Benuke nutTs 62 — — — — — — 60
Cranp manoro Gescemepa :
JpibHe nuTTs 47 45 48 — — — — 48
Cepenne it 52 48 54 — — — — 52




Tabnuys 9

Tur eyt
abo oc— Hiamazon Bcranos— | Burpara nanusa, Meranypriiini
HOBUH HOTYXHOCTI, JeHa KI/T (v%/1), MIOKa3HUKH
napamerp T/TON HOTYXHICTh, | €IEKTPOEHEeprii,
(BMicT— kBt (kB A) | kBt 9/t
MICTB, T)
Barpanku 3akpUTOTO THITY, KOKCOBI
95111 4-6 400 Temmnepatypa
95112 6-9 400 BHITYCKY METaITy
95113 10-15 500 Koxc 100140 1400-1550°C
95114 15-22 1500 Kokc + mpu— | Han 1
pimamii ra3 80— | Ge3moBOpOTHI
95115 25 32 1500 120+30-40 BTpatn2,5 — 4,5 %
Po3xin BanHsKy
2,5-4%
[HAyKITiiTHI TUTETBHI TIeY1 MPOMUCIOBOT YaCTOTH
JIT-1/04 0,4 400 Enextpoenep— Temmneparypa
ris 650 — 700 merany 1400—
DIT-2,5/1 1,25 1000 650 — 700 1550 °C, wan Ta
JIT-6/1,6 1,9 1600 600 — 650 0e310BOPOTHI
1 IO 3,1 2500 600 — 650 BTpaTH 2 — 4% (110
10/2,5 8% npu
1 IO~ 3,5 2500 600 — 650 3aCTOCYBAHHI
16/2,5 y LIMXTI CTPYXKKH)
[ IIO— 11,3 5600 600 — 650
12,5/5,6
[HayKIifHI KaHAJTBHI MIKCEPH U1l IEPETPIBY 1 BUTPUMKHUPO3IIABICHOTO YaBYHY
[YKM-2,5 5,9 630 Temneparypa
[YKM-4 11,9 630 metaiy 1500 e
[YKM-6 11,9 630 3MiHa XIMIYHOTO
[YKM-10 24,6 1260 Enexrpoenep— CKJIany Ipu
[YKM-16 24,5 1260 ris 30 — 40 BUTPHMILE
[UKM-25 46,8 2520 HE3HAYHO
[UKM-40 46,8 2000
TYKM-60 98,0 4000
[YKM-100 98 4000
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3akinuennsa mabn.9

Tumn nedi abo Hianazon VcranoBne | Burpara
OCHOBHUM IIPOJTyKTHB- Ha najiuBa, KI/T Meranypriiiai
rnapmerp HOCTI, T/ Tox | MOTyxkHicTh, | (M%/T), MOKA3HUKU
(BMiCTKICTB,T ) kBT (kB A) | enexrpoeneprii,
kBr D u/T

JlyroBi enexTpornedi NpsiMoro Jiii 3SMiHHOTO CTPYMY JJIsl YaBYHY

HowminansHa Temneparypa
BMICTKICTb T€Yl, 1,65 2000 Enexrpoenepris MeTany
T 550 - 575 1600 °C . Yan
3 METary Ta
6 2,8 4000 550 — 575 0e3MOBOPOTHI
12 51 8000 550 — 575 BTpaTu
25 8 12500 500 4 - 6%
JlyroBi enekTporneyi NOCTIHHOTO CTPYMY JJIsl YaBYHY
JUIIT —12 1 1,0 8,0 Enexrpoeneprist Yan meraiy i
500 0€3MoBOPOTHI
BTpaTH
JIUIIT — 251 1 25 16 500 3 P S0,

[HayKITiitHI KaHATBHI TIeYi 17151 TUTAaBKH YaBYHY

MicTKicTh meui,

T 3,9 2000 Enexrpoenepris Yanx metany i
6 500 - 550 0€3MoBOPOTHI
10 7,25 4000 BTpaTH
25 — 5000 2-3%
MarsiroauaaMiyHi HacoCH
M/] -3 rox —1,6 1,6 200
M/ -3 rox —2,5 2,5 200 Enexrpoenepris -
MJI -6 rox —4 4,0 200 110-150
M/ -6 ron —6,3 6,3 200
[HAyKIifHI TUTE€TIBHI €Yl MiABUILIEHOI0 YaCTOTH IS CTAIH
ICT -0,06 0,05 80 Enexrpoenepris Temneparypa
1000—- 1150 merany 1700 ° C
ICT -0,16 0,1 140 1000 — 1150 Yapn i
ICT -0,25 0,25 250 850 — 900 0e3MoBOPOTHI
ICT -0,4 0,26 350 850 — 900 BTpatud — 7 %.
ICT -1 0,57 800 775 XiMIYHUA CKIaJL
ICT -2,5 1,75 2000 775 MPaKTUIHO
ICT -6 3 2500 725 HE 3MIHIOETHCS
ICT -10 3,5 4000 725
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BinomicTe BUTpaTu MaTepiaiB Ha pIYHUI BUITYCK

Tabnuys 10

Marepian é s ‘Eﬁ o ,§ 5 :ﬁ ; - % E =
ez |EE |2 |25 |° |§& |&¢%
ZE |s 2~ | E |EEE |o =8 |38 8
AR B R 2 IET | = o |O M s (& B
Meranu
Jlom
JIitHUKM 1 Opak
Crpyxka [lanmuBo
dmrocu
Boruerpusn
Pazom
dopmyBabHi
Matepiaian
Pazom
Tabauys 11
Hopmu mon nexoBux komop Ha 1 000 T BUIycKy BUIMBOK, M 2
Xapakrep BUPOOHHUIITBA
Komopa Jpi6Hocepiiine Cepiitne Macoge i
Ta OJIMHUYHE 1 apidHOCE— KpyIHOCEe—
piiine piiine
3arajibHa 1IeX0Ba KOMOpa 1,8-2,2 1,3-1,7 0,6-0,8
[HCTpyMEHTanbHA KOMOpa
00pyOHOTO BIIIUICHHS 23-27 15-19 0,8-1,0
MarepianpHa KOMOPA BiAILUICHHS
IPYHTOBKHU 09-11 0,7-0,9 0,3-05
Komopa 1niexoBoro mexanika
1 eJIEKTpHKa 3,3-3,7 2,8-3,2 1,8-2,2
Ycworo 9,3-9,7 6,3-6,7 35-45
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Tabnuys 12

OCHOBHI J1aH1 U1 pO3paxyHKY CKJIaJI1B (pOPMYBaIbHUX 1 IUXTOBUX MaTepiasliB

3amac 06 'em— | Micne xpa— ['parny— Has
Marepian 30epiranHs, | Has Mac— HEHS BHCOTA
no0y. ca, 30epiraHus,

/M3 M
[Ticok hopMyBambHUIA CyXHid 45-75 1,5 3aciku 10
I'muna popmyBanpHa:
Cupa 60 — 90 1,8 3aciku 10
Cyxa meneHa 30-45 1,5 Cinoc 20
Mapmrasir, ¢pepoxpomo—
BUM IIaK, OEHTOHIT, 16—
MEHT 20 -30 1,0 Maiiganuuk 2
Tupca, Topd'sna kpumi—
Ka 10-20 0,4 3aciku
Boruerpuski Bupoou 20-45 1,8 Maiigagunk
YaByH  4YyIIKOBHH, JI0M
YaBYHHU U
1 CTaJIEBUHA 30-45 35-20 3aciku 4
Binxou BiIacHOTrO
BUPOOHUIITBA

(TMTHHUKH, 00pi3—

KM, CTPY)KKa Ta 1H) 3-5 18-1,3 3aciku 4
CrtpyxKa mpuBi3Ha 10-15 1,0 3aciku 3
depocmiaBu 30-45 35-20 Maiigagunk 2
dmrocu (BamHsK, IIUTAK
MapTEHIBCHKHIA, ITABUKO—
BHI IITIAT) 30 -45 1,7 3aciku 4
Kokc  nuBapHwMid, BYT LIS
KaM'ssTHU I 30 -45 0,5 3aciku 4
KonwsopoBi meranu Ta
CIIJIaBH 20-30 50-15 IIraGenn 2
Borunetpuski MOPOIIIKH,
PO3KHCITIOBaY1 30 -45 1,7-15 Maiinanuuk 2
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Tabnuys 13
Hopwma po3paxyHky kaTeropii CKJ1aiHOCT1 peMOHTY 00JIaIHaHHS JIMBAPHUX

1exiB B peMOHTHUX oauHULsIX Ha 1000 npuaaTHUX BUIIMBOK

Bunyck KonseepHni nexu Kpanosi nexu
nexu, Tuc. | BuiuBku Macoro Bunusku Macoro Bunuskn Macoro
T/p Mmenme 100 kr menme 2000 kr oinpmie 1000 kr
M E M E M E

10-20 0,20 0,14 0,15 0,10 0,14 0,15
20 —-30 0,19 0,14 0,14 0,10 0,13 0,15
30-40 0,18 0,14 0,12 0,09 0,12 0,14
40 - 60 0,16 0,14 0,10 0,09 0,10 0,13

[Ipumirka . M — no mexani4Hiil yactuHi, E — 1o enekrpoTexHiuHii yactuni. s nuBapHUX

1[eXiB, 10 MAalOTh Y CBOEMY CKJIaJl €JIEKTPUYHI IJIaBUJIbHI Ta TEPMIYHI I€di, 3aCTOCOBYIOTh

MIABUILYIOYHH KOEPIIIEHT MO €IEeKTPOTEXHIYHOT YACTHHH.

Tabnuysa 14

Hopwmu m1st po3paxyHKy MIKPEMOHTHOTO OOCITyTrOBYBaHHS

O6J'Ia,HHaHH$IB PEMOHTHUX OJUHUIAX

TexHonoT14HE 1 MIHOMHO—TPaHCIIOPTHE
[Ipodecis pobiTHUKIB 00JIaTHaHHS
M E
Yepro.i cirocapi 1mo
00CITyrOBYBaHHIO
oOylagHaHHS 350 -
BepcratHuku 1260 -
3marnryBadi 790 -
YEproBi CICKTPUKU - 770
Tabauys 15
Hopmumon miexoBux ekcrpec—iadoparopiit
[MoTyxHicTb 1IEXY, [Tnomra mabopatopii, M 2
Bun cninaBy THUC. T XiMiyHiH 1 (bopMyBanbHUX
CHEKTpaJIbHIN MmaTepialiB
YasyH o 15 72 24
YasyH o 30 72 36
YasyH Jo 80 108 54
Cranb o 15 72 24
Cranb Jo 30 72 36
Cranb Jo 80 108 54

46



Tabnuys 16

TpyAOMICTKICTh BU3HAUYEHHSI €KCIIPEC—aHaJII3y CTAJIU 1 YaBYHY

KibKiCTh €7IeMEHTIB, Tpynomicr- KinbkicTh aHami3iB Bix
Crnas BHU3HAUEHUX KICTh aHaII3Yy, KOYHOIO IJIaBKU
eKCIiepec—aHai3oM JFOL. / TOJ
YasyH 4 (C, Si, Mn, S) 0,4 [Tpu mnaBmi B BarpaHii
OJIVH JIBA a3 B TOJIMHA, JTyI—
JIEKC—TIPOLIECOM— TPH—YOTHUPH
pasu
Cranp 3 (C, Si, Mn) 0,4 Tpu woTHpH pa3u
BYIJIMIICBA
Cranp ne— 5 i 6utbme (C, Mn, S, 0,7 YoTtupu m'ath pas
roBaHa JIETYIOYH CIICMEHTH
Tabnuysa 17
TexHoNor14H1 TPyNu CTPUXKHIB B CEPIHHOMY BUPOOHUIITBI
TexHoNOoTUHIrpynH MakcumanbHa Maca MaxkcumaibH1 rabapuTHI
CTPUXKHIB CTPUXKHIB, KT PO3MipU CTPUKHEBOT
CKPUHBKH, MM
I 2,5 320 x 250 x 150 x 300
1 6,0 400 x 320 x 230 x 400
i 16 630 x 500 x 445
v 40 800 x 630 x 495
Vv 100 1000 x 800 x 555
VI 250 750 x 550 x 320
Vil 600 1100 x 700 x 350
Vil 1000 1600 x 1100 x 500
X 2500 2350 x 1500 x 600
Tabnuysa 18
Poznoain cTpukHIB 10 TpymaM i crioco0aM ix BUTOTOBICHHS
Texnomnoriuni Cepenns Croci6 KinpkicTh CTpUKHIB, T
rpynu Maca BUTOTOB
CTPHXKHIB CTPHIKHIB, THHS v Ha MOTOY— Ha MalluHi
KT piK Hil miHIT MOJI......
PA3OM
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Tabnuys 19

HopMmupo3paxyHKoBOro KUTbKOCTI CTPUAKHIB HA 1 T IPpUAATHOTO JIUTTS JIsI

CEpIAHOTrO0,APIOHOCEPINHOTO 1 OJUHUYHOTO BUPOOHUIITBA

['pymnu CTpHKHIB, KT Hopma mTyk (y DyKKax M ° CyMillli) I TPyt
(y myxxkax qm °) BUJIMBOK TI0 Maci, KT
Cepen— 20 - 10 - 500 — 1000 — 2000 —
Mexi H1 Be— | 0-20 100 500 1000 2000 5000
JMYUHA
1,0 0,5 31,0 11,0 5,0 4,3 1,7 1,7
(0,5) 0,3) (9,3) (3,3) (1,5) (1,3) (0,5) (0,5)
1,0-25 1,75 16,0 4,5 4,5 3,5 1,4 0,6
(0,6-15) (1,05 | (167) | (47) | (47) 3,7) (1,5 (0,6)
2,5-6,0 4,25 12 11 3,7 2,0 1,8 1,2
(1,5-35) (2,9) (30,6) | (28,0) | (9.5 (5,1) (4,6) (3,0
6,0 - 10,0 8,0 1,5 4.4 4,3 3,3 1,1 1,0
(35-6,0) (475 | (7,00 | (21,0) | (20,00 | (16,0) | (153) (4,8)
10,0 - 16,7 13,35 0,4 2,1 2,7 1,9 1,8 0,4
(6,0-10,0) (8,0) (3,00 | (168) | (216) | (155) | (14,0) (3.2)
16,7 - 25,0 20,85 0,4 1,1 1,6 2,2 3,5 1,6
(10,0 — 15,0) (12,5) (5,0 (13,8) | (18,8) (27,5) (44,0) (20,0)
25,0-40,0 32,5 0,3 2,3 2,7 1,4 1,2 1,1
(15,0 — 24,0) (19,5) (5,9) (45,0) | (52,6) (27,3) (23,4) (21,4)
40,0 - 60,0 50,0 - 0,5 2,1 1,8 1,0 0,7
(24,0 - 36,0) (30,0) - (15,0) | (62,0) (54,0) (30,0) (21,0)
60,0 —100,0 80,0 - 0,3 1,5 2,2 2,3 2,7
(36,0 - 60,0) (48,0) - (14,4) | (72,0) | (106,0) | (110,0) (130,0)
Tabauysa 20
I'pyna Po3mip onokus Cepenns meTano— MiHimManbHUl ~ pOKOBUI
BUJIUBOK CBITJIa, MM €MHICTb (popmU 11O BUITYCK BUJINBKIB
110 Maci, Maci MpUuIaTHUX (THC.T/pIK) TSI Opra—
KT BUJIMBOK, KI' Hi3allii TOTOKY
8 500x400x150/100 8 4,0
20 900x600x150/125 25 8,0
50 800x700x200/200 27 8,0
1000x800x300/300 35 8,0
20-100 | 1200x1000x400/400 110 9,0
50-250 | 1400x1000x400/400 200 12,0
100 — 500 | 1600x1200x500/500 400 12,0
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Tabnuys 21
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OnHONO3UIlIiHA HAITIB— 450 x 70 x 15— 2,18 x 1,96 x
aBTOMAaTUYHA aBTO 10,0 x 400 25 x 2,66 24,0
4544A
OnHONoO3uIlIiHA HAITiB— 800 x 150 x | 20— 2,55 x 3,5 x
aBToMarnyHa MamunHa4 720 40,0 x 400 30 x 2,5 51,0
JIBomo3uiliiiHa HaIliBaB— 220 x 75 x 40— 1,66 x 1,36 x
ToMaTnuHa MamuHa 4554 B2 2,5 x 200 60 x 2,39 8,0
JIBomo3uliiiHa HaIliBaB— 320 x 80 x 40— 1,89 x 1,47 x
TOMaTUYHA aBTO 6,0 x 250 60 x 2,39 16,0
4710
JIBomo3uliiiHa HaIliBaB— 830 x 320 x | 35— 3,38 x 3,02 x
TOMaTUYHAa aBTO 16,0 x 100 40 x 2.8 41,0
4705A
Yotupboxmo3uiriiina aB— 630 x 600 x | 40— 3,97 x 3,3 x
toMaTnyHa MamuHa 4709A 25,0 x 140 90 2 x .82 174,0
Bocemuriosumiiina aB— 200 x 40 x | 200- 2,3 x 2,33 x
TOMaTUYHAa aBTO 1,0 x 110 360 x 2,2 30,0
4532b
BoceMmuriosumiiina aB— 330 x 80 x | 150- 3,6 x 3,6 x
TOMaTUYHAa aBTO 2,5 x 200 220 x 2,29 56,0
4701A
BocsMmurmnosuitiina aB— 400 x 300 x | 150— 4,08 x 3,15 x
TOMaTHYHA aBTO 6,0 x 100 180 x28 140
4509A
Bocsmumnosuitiina aB— 600 x 400 x | 140 47 x 3,85 x
ToMaTnuyHa MamruHa 4509C 16,0 x 100 160 x 2,9 140,0
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3axinuenns maon . 21
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Kommeke o0nagHanHsa Uit 400 x 300 x
BUTOTOBJICHHSI CTproKHIB3 XTC 6,0 x 320 6-10 - -
5VC6
Kowmrmuiekc oOmaguansst mist 1250 x
BUTOTOBJIEHHS cTprkHIB3 X TC 250 x 1000 x 8-12 - -
VC250 x 450
ABTOMAaTH30BaHa CTPUKHEBA
JIHIST 3 OTBEP/PKECHHSIM B 50,0 | 800 x630 x| 50,0 - -
ocHamenHi J140X /4332 1112 x 500
ABTOMAaTH30BaHa CTPUKHEBA
JIHIS 3 OTBEPPKCHHSM B 110 1000 x 40,0 - -
ocHareHsi J1100X/4332 1211 x 800 x 560
Jlinis KOMILIEKCHA aBTO—
MaTHU30BaHa T ABUAIIEHO]T 1000 x
HAJIMHOCTI [UIS BHUIO TOBJIEHHS 100 | x 800 x 560 | 30,0 - -
ctpwkHiB Macoro g0 100 xr
JIX100/43321215
CrpwkHeBa aBTO JUIs 350 x 250 x | 80—
BUTOTOBJICHHS cTprkHIB 3XTC 6,0 x 320 100 - -
4723
JlecSaTHITO3HIIIHA aBTO— 466 x 2,42 x
MaTU4HA MallruHa JUIsd 1,0 - 150 x 2,52 88,6
BHUTOTOBJIEHHS 000JIOHKOBUX 240
crpmxHiB ALJIC —10b
OnHono3uriiiina aBToMa— 762 x 508 x 4,16 x 1,86 x
THUYHA aBTO IJIS BUTOTOBJIECHHS 15,0 x 500 80 x 2,0 80,0

o0onoHkoBuX cTprxHiB Y-900
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Tabnuys 22
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Tabnuysa 23
Hpoz;yK-
Mo— Poamip THBHICTb,
XapakTepucTUKa MalllMH, aBTOMATHIHUX JIHIHA JeITb, OTIOKH, OTIOK/TON
Ko MM (T/FOJ;
abo M °)
MamuHa popMmyBaabHa MHEBMATHYHA
CTpyIIyBaJbHA—TIpPECOBa O€3 MOBOPOTY 22111 | 500 x 400 145
HaniBhopmu
Te x came 22112 | 600 x 500 120
>> >> 22113 | 800 x 700 110
>> >> 22114 | 1000 = 800 90
MamuHa popMyBagbHa THEBMATHYHA CTPYIIY-
BaJIbHa—TIPECOBa 3 TIOBOPOTOM HaiBPOpMH 22211 | 500 x 400 100
To x 22212 | 600 x 500 100
>> >> 22213 | 800 x 700 80
>> >> 22214A | 1000 x 800 75
KomrmnekcHa aBToMaTu4Ha JiHist JopMyBaHHS, JI4500 | 1000 x 800 240
3aJIMBKU Ta BUOMBaHHSA Ha 0a3i Tpuno3uiiiiaux yoi— | (KB
HOYHHUX CTPYIIYBaJbHO—TIPECOBUX (POPMYBATLHUX 301)
aBTOMATIB JIJI1 BATOTOBJICHHS BHJIMBOK 31 CEpEIHBOT
Macoro 10 50 kr
KommuiekcHa aBromaTuyHa JiHIS — (OpMyBaHHS,
3aJIMBKH Ta BUOWBaHHS Ha 0a3i mpoxigHux ojauomnosu | IPO— 900 x 600 250
[IHHAX CTPYIIYBAIbHO—TIPECOBUX (OpMyBanbHUX | 225
aBTOMATIB Ui BUTOTOBJICHHS  BHJIMBOK  3i
cepennpoi Macoto a0 80 kr
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3axinuenus maon . 23

IIponyxr
Mo— Pos- HMBHICTb,
XapaKkTepuCcTUKA MAIIH, aBTOMAaTUYHUX JIHIN JEIlb, Mip OTIOK/TO
KOJI OTIOKH I (T/ron
, MM a6o m %)
KommuiekcHa aBTomMaTnyHa JiHis (GopMyBaHHS, Clo- | 800 x 700 360
3aJUBKM Ta BUOWBaHHS Ha 0a3i wotupumosuninaux | JINC
KapyCeJIbHUX CTpyuIyBajibHO-TIpecoBUX | —[D—
dbopMyBaIbHMX  YCTAaHOBOK 3  kombOiHoBanuMm | JIMC
VIIUIBHEHHSM IS BUTOTOBJICHHSI BWJIMBKIB 13
cepeIHpOI0 Macoro J1o 50 kr
KommuiekcHa aBroMaTw4Ha JiHisS (GOpMyBaHHS i [J1225 | 900 x 600 240
BHOMBaHHS Ha 0a3l TPOXITHUX OJHOMO3UIIHHUX
MTHEBMOPHUYAXKHUX (OPMYBAJILHUX IpEec—aBTOMATIB
JUIS BUTOTOBJICHHS BWJIMBOK 31 CEpeIHBOI Macoro
1080 kr
KommnekcHa aBromatnyHa miHIA (OpMyBaHHS, 600 (mpu
ckiamanHs ¢GopM B BepTHKalbHYy ctomky 1| AJI101 | 500 x 400 TPHOX
BUOMBaHHA Ha 0a3l MIECTUNO3MLIHHUX TpecoBux | 2M aBTo-
(hopMyBaJIbHUX aBTOMATIB CTOMOYHOIO (OpPMYBaHHS Marax, BT.
JUTSI BATOTOBJIEHSI BIJIMBOK 31 CEPEIHBOI Macoro 10 15 TOJ. OINH
KT pe3epBHMUIN)
KommuiekcHa aBToMatnuHa JiHisS (HOpMyBaHHS, — 800 x 700 240x360
ckimamaHHs (GopM y BepTHUKaIbHY CTOTKY Ta (pm
BHOMBaHHSA Ha 0a3l IIECTUMO3UINWHUX TPECOBHUX OJHOMY
(hopMyBaJIbHHX aBTOMATIB CTOMOYHOTO (hOPMYBaHHS aBTOMAT1)
JUIS. BUTOTOBJIEHHSI BHJIMBOK 31 CEpeIHbOI Macoro J10
30 xr
Kommiekcna aBToMartuuHa JiiHis GOPMYBaHHS 1
BHOMBaHHSA Ha 0a31 (opmyBanpHUX OsoKk—IiHIA 3 | KJI 800 x 700 120 (npwm
MPOXITHUMU  OJHOMO3UIIIMHUMH  CTpymryBaibHO— | 91265C IBOX OJIOK—
pecoBUMU (POPMYBATPHUMHU aBTOMaTaMH 3 KoMmOi— | M JIHISAX)
HUM YIIUTbHEHHSIM JUIsl BUTOBJICHHS BHJIMBOK 31
cepeaHboi Macoto 10 50 kr
KommnekcHa aBromatuyHa JiHig GopMyBaHHS 1 KJI 500 x 400 | 300 (mpm
BUOMBaHHA Ha 0a31 popMyBallbHUX ONOK—iHIM 3 ue— | 22821 JIBOX OJIOK—
TUPEXMO3ULINHUMHU KapyCeIbHUMHU CTPYIIYBaIbHO— JIHISAX)
npecoBuMu  (GOPMYyBaIbHUMU ~ aBTOMaTtaMu 3
KOMOIHOBaHMM VINUIbHEHHSIM JUIsl BHUTOTOBIICHHS
BUJIUBOK 31 cepeiHh01 Macoto 1o 10 kr
KommuiekcHa aBToMaTHyHa JiHis (OpMyBaHHS 1 KJI 800 x 700 | 240 (mpmu
BUOMBaHHA Ha 0a3i (opMyBaIbHUX ONOK—IIHIN 3 ye— | 22813 JIBOX OJIOK—
TUPEXMO3ULINHUMU KapyCebHUMHU CTPYIIYyBalIbHO— THISIX

npecoBuMu  (GOPMYBalbHUMU  aBTOMaTtaMu 3
KOMOIHOBaHMM VIIUTbHEHHSIM JUIsI BUTOTOBIICHHS
BUJIMBOK 31 cepeiHboi Macoto 10 50 kr
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ABTOoMaruyHa JiHiA (QopMyBaHHS i BUOMBAHHS Ha
6a3i 0araTomo3WIIMHUX CTPYIIYBAITbHO—TIPECOBUX
(GbOpMyBaIBHHX  YCTAaHOBOK 3  KOMOIHOBaHUM
YIIUTbHEHHSIM 1 "TUIaBaro4or' OCHACTKOK st
BUTOTOBJICHHSI TOBJICHHS BHJIMBOK 31 CEpenHbOl
Macoto 10 120 kr

JI650

100 x 800

120
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