JIEP’KABHUH YHIBEPCUTET ") KUTOMHUPCBHKA MOJITEXHIKA"
Kadeapa ripauuux TexHoJ10riu i OyaiBHuUTBA iM. mpo@. bakka M.T.

Wm NbHi B'S)XKYyYi pe4oBUHN

AEKTOP K.T.H., AOLLEHT
[TaBAOB EBreH €BreHinoBmy



" KNACU®IKALIS B’SHKYYIX PEHOBUH

» B'XXKy4yMmun pevyoBMHAMM HA3MBAKTb MATEPIAAM, 3AATHI B MEBHMX
YMOBAOX (MPW 3MILLYBOHHI 3 BOAOIO, HArPIBAHHI TA IH.) YTBOPIOBATU
NAQCTMYHO-B'93KE TICTO, 9KE MMMOBOAI QOO MIA AIEKD NEBHMX ADAKTOPIB

3rOAOM TBEPAHE.

» B'KYYl PEYOBMHM B 3AAEXKHOCTI BIA CKAQAY AIAGTb HA:
* HEOPrAHIYHI (BAMHO, LLEMEHT, MNCOBI B'HKYYI TA IH.), 9KI AAG
NepeBeAEHHd B POOOYMM CTAH 3QYMHAIOTb BOAOIKO (PIALLIE BOAHUMM
PO34YMHAMM COAEN);
* OPraHiyHi (OITYMU, AbOTTI, CUHTETMYHI MOAIMEPU TA OAIFTOMEPMU), 9KI

NEPEBOAATL Y PODOYMMN CTAH HATPIBAHHAM, 30 AOMOMOTOO
OPrAHIYHMX PO34YUHHUMKIB QDO CAMI BOHM € B'A3KO-NMAQCTMYHI PIAMHM.



" KNACUDIKALIS B’SDKYYIX PEYOBUH

» 10 BIAHOLLUEHHIO AO All BOAM B'KYHI AIAGTE HO: MOBITPSAHI — [1, FMIAPABAIYHI —
[ TO ABTOKACQBHI — A

» MoBITPSAHI B'>KYy4l 3AQTHI TBEPAITU | AOBFO 30€pPIraTM MILHICTb TIAbBKM HO
NOBITPI. 30 XIMIMHUM CKAQAOM MOXKHA BUAIAUTA YOTUPU TOYIMM:

» BAMHAHI, LLIO CKAQAQIOTHCS, MEPEBAXKHO, 3 MAPOOKCHMAY KAAbBLLIO

Ca(OH)z2;

» riNCoOBi, LLIO CKAQAQIOTECA 13 CYAbdOATY KAAbLLO (CaS04 « 0,5H20
a60 CalS04);

» MArHe3iaAbHi, TOAOBHUM KOMIMOHEHTOM HGKMX € OKCUA MATHIO
\Vle]®X

> piAKe CKAO - PO34YMH CHUAIKATY HATPIKO ABO KAAIO.



" KNACUO®IKALIS B’SDKYYIX PEHOBUH

» TAPABAIYHI B'>KY4l 3AQTHI TBEPAITU | TOUMBAAMM HAC 30EPIraTM MILHICTb
HE TIAbKM HQ MOBITPI, A M Y BOAI. :

» MAPOBAIMHE BAMHO TA POMAHLLEMEHT;

» CUAIKAOTHI LEMEHTU, LLLO CKAOAQIOTBCA MEPEBAXHO (> 75%) i3
CUAIKQTIB KOAbLLIKD; AO HUX BIAHOCATBCH MOPTAQHALLEMEHT TA MOTO
PI3HOBMAM;

» OAIOMIHIEBI LLIEMEHTH, LLIO CKAQAQKOTHCA B OCHOBHOMY 3 QAIOMIHATIB
KAAbLIKO (TAMHO3EMUCTUM LLEMEHT TA MOTO PIZHOBUMAM);

» B'DKYYl ETTPMHITOBOTO TUMY, OCHOBHMMM KOMMOHEHTAOMM 9KUX €
OAIOMIHATM  KAOABLLKD | CYAbCDAT KOABLKO  (PO3LLUMPIOIOTECA |
OEe3yCAAKOBI LLEMEHTH).




" KNACUO®IKALIS B’SDKYYIX PEHOBUH

~

» B’sIXXy4i OBTOKAGBHOIro TBEPAIHHS — LIE PEYOBUHM, 3AATHI TBEPAHYTU U
YTBOPIOBATM  MILUHMM  LEMEHTHMM KOMIHb Y  QOBTOKACQBOX  MPU
MNIABMLLLEHMX TEMMEPATYPI, TUCKY TA BOAOTOCTI.

» AO TOKMX B'DKYYMX HOAAEXATb BAMHIHO-KPEMHE3ZEMMCTI, BAMHIHO-
30AbHI, BAMHAHO-LLUAQKOBI B'>KY4l, HEAOEAIHOBMM LLEMEHT.




KJTACUDIKALIA B’AXYYHIX PEHOBUH

MiHepaibHl B s3Ky41 PEYOBHHH

3a
BH3HAYaJIbHUMH
h13uko-
MeXaHIYHHMH
BJIACTHBOCTAMH

(rpymm)

3a ymoBaMH 1

MEXAHI3ZMOM

TBEP/AHEHHS
(Knacu)

3a XIMIMHOK NPHPOJOHD
BH3HAYAJIBHUX CIOJIYK (BHIH)

(THIH)

3a BMICTOM
IHIPEIIEHTIR

d

]

v

3a cneil. BIACTHBOCTAMH

3a W BHIKICTIO TBEPIHEHHA

3a MILHICTHO MPH CTHCKY
| 3a I BHIKICTIO TY#aBJICHHA

Koarynauiiui

KoHTakTHO-KOH 1eHCALLTHHI

['1apauiiHo-KoH JeHcatiiii

[TonikongeHcaLIHH

MaruesianasHi
NYAHOZEMEN BHI

ATTIOMOC HITIKATHI

JlyaHo3eMeNnsHI
KHC 1o THO-0CHOBHI

EnemenTHi

O IHOKOMIOHEHTHI

JIBOKOMNIOHEHTHI

baraTokoMnoHe HTHi




KJTACUDIKALIA B’AXYYHIX PEHOBUH

['pynu B’ s3ky4MX 3a MILHICTH [IPH CTHCKY

XapakTepHCTHKA
IPYIH 332 MILHICTHO
[PH CTHCKY

[ ' panuyH1
3HAYECHHS

miHocT, Mlla

XapakTepHl NpeACTaBHUKH I'PYIH

ManomitHi

mo 10

Banuo nosiTpsaHe, BanHo
rigpaBiidHe, Tine OyaiBelbHHIl,
[JIHHH

[Toruxkenoi
MILIHOCTI

moHana 10 mo 30
BEJIKOMHO

PomaniieMeHT, rinc BHCOKOMILIHHIA,
KOMITO3HIIIHHI LIEeMEeHTH

CepeHbOT MILIHOCTI

moHan 30 go 50
BEJIKOMHO

[MoprnanauemeHT 3 nodaBKaMH,
NYL0JAHOBHIT LIEMEHT,
HUTAKOMOPTIAHILEMEHT,
rPYHTOLIEMEHTH

Bucokomiisi

nonaa 30 oo
100 BEIHOYHO

[lopTnanaueMeHT BUCOKOMILIHHIA,
MITAKOJTYKHE B fIKVHe,
rIHHOZEMUCTHIT LIEMEHT

Hanmimui

nmoHax 100

llnakony#He B SEKyUe,
KOHTAKTHO-KOHJIEHCALIHI B Ayl




KNTACUDIKALIA B’AXYYIX PEHOBUH

['pynu B’ st yUHX 3a MBHIKICTHO TY/KaBJICHHA

Xapampucﬂ{_[{a rpynu Hup_maTHBHHﬁ XapaktepHi npeCTaBHmK
3a IWBHIKICTIO TEPMIH IOYaTKY rpynH
TYKaBJIEHHA TY:KaBJICHHA

[ToBINBHO-TYHKABIKOYI Banxo noeiTpsaHe raiieHe,
He paHille 2 roJl. | BalHO riJIpaBIl4He, TIIHHH,
POMaHLEMEHT
HopmansHo-Ty#KaB1H041 [ToprnanauemeHT,
MOPTAAH/ILIEMEHT 3
N00aBKaMu, MyLOJIAHOBHI
[IEMEHT,
ILIAKOMOPTIAHAUEMEHT
[HIBuaKO-TYHKABIKOYI AHrIPHTOBHIT LIEMEHT,
He paHie 15 XB. 1 | I/IHHO3EMHCTHIT LIEeMEHT,
He mi3Hime 45 XB. | IAKOIYKHI B S3KY41,
PO3YHHHE CKIID
Haitmpu ako-Tyxasiro4l ['inc OyaiBensHMIA,
He Mi3HIme 15 XB. | po3lHPHOBAIbLHI LIEMEHTH,
HaMpAral4Hil EMEeHT

He paHime 45 XB. 1
He Mi3Hime 2 roi.




OKASHUKH SKOCTI B'SKYUX

» MILHICTb B'KY4YMX 3MIHIOETLCS B HOCI, TOMY 1T OLLIHIOKOTb 30 MILLHICTIO
(303BMY4AM HO CTUCK TA BUTMH) CTOHAQPTHMX 3A3KIB, LLLO TBEPAIAU MEBHUM
4OC B YMOBQOX, BCTOHOBAEHMX CTAHAQPTOM;

» LLUBUAKICTb TBEDAIHHS.
» PO3PI3HAIOTb ABI CTAAII: TY>XKABIHHA TA HAOIP MILHOCTI (TBEpPAIiIHHSA);

» TYy>XABIHHA - BTOATA TECTOM B'$KYYOro NMAACTMYHO-B'93KMX
BAOCTMBOCTEMN;

» Mo4aTOK TYXCABIHHS - MOMEHT, KOAM 3'ABAJIOTECA O3HOKM 3ATYLLLEHHS
TICTA, TOOTO BOHO MOYMHAE BTPAYATU MAQCTHMYHICTb;

» KiHewb TYXABIHHS - MOMEHT, KOAM TICTO NEPETBOPIOETLCH HA TBEPAE
TIAO, OCTAOTOYHO BTPAYAOYM MAACTMYHICTb, OAE HE HODYBAKOYM LLLE
NPAKTUYHO 3HAYHOI MILLHOCTI.



MOPTNAHALIEMEHT o e

(1824 - 1825) €rop HYeaies B PocCil | AXxo3edd ACMAIH B AHTAII

MMOPTAQHALLEMEHT - NAPOBAIMHE B'S>KYYe, OAEPXKYBAHE
TOHKUM MOAPIOHEHHAM NMOPTAAHALLEMEHTHOIO KAIHKEPY
(OONAAEHOT AO CNIKAHHA CUPOBMHHOI CYMILLII BOMHAKY TA - |

o .. y nepeknagi 3 1aTUHCbKOro
FAMIHU) TO HEBEAMKOI KIABKOCTI rirncy (1,5...3 %) N EUTUI KaMIHL"

KAiHKep — cnevyeHum NPOAYKT, PE3YALTAT BUMAAKOBAHHA AO CMIKOHHA MPU TEMNEPATYPI
1450...1500 °C OAHOPIAHOI CYMILLI BAMHAKY | TFTAMHM QOO MNPUPOAHMX MEPTEAIB 3
[AMHACTUMM AOMILLIKOMM BiabLue 20 %.

XIMIYHUM CKAQA KAIHKEPY TAKMM: CaO - 63...68 %,
Al2O3 - 4...8 %,
SiO2-19...24 %,
Fe203, - 2...6 %.

MOro 30AOBOABHAE CYMILL 3 75...78 % BAMHSKY i 25...22 % FTAUHM.



"MOPTNAAHALUEMEHT

'OCHOBHI MIHEPA/IN MOPTNIAHALEEMEHTY |

» TpukaAbLIEBMM CUAIKAT 3CaO -SiO2 (C3S) (aait) - 42...65%
» ABOKAAbLIEBMM CUAIKAT 2Ca0 SiO2 (C2S) (Beait) - 12...35%
» TomKAAbLIEBMM AAIOMIHAT 3CaO - Al203 (C3A) (ueait) — 4...14%

» YOTMPUKAAbLIEBMM aatomopepmt 4CaO - Al2O3-, Fe203 (C4AF) — 10...18%

'BNIACTUBOCTI MOPTNIAHALEMEHTY

HacunHa (cepeaHs) WiAbHICTb B CUNKOMY CTAHI — 1000...1100 kr/m3
HacumnHa (cepeaHs) WABHICTb B YLLLIABHEHOMY — 1400...1700 Kr/m3 .
|CTMHHA LWIABHICTL — 3,05....3,15 1/cMm3 .




» OCHOBHI onepadii NP OTPUMAHHI MOPTAQHALLEMEHTY:
»BUAOOYBAHHA CUPOBUHM;
» MPUTOTYBOHHS CYMILLII;
» BMMOAEHHS 1T AO OTPMMAOHHS LLEMEHTHOTO KAIHKEPY;

» OXOAOAXKEHHS | PO3MEAIOBAHHS KAIHKEPY 3 TINCOM |
MIHEPAABHUMMN AOOCBKAMM;

» MPUMMAHHS TA 30EPITAHHS LLIEMEHTY. Al

» CUPOBUHOIO AAT BUPOOHMLITBA MOPTACOHALLEMEH]
CAYXKATb CYMILLI, LLLO CKAGAQIOTbCS 3 75...78% B
(Kpenan, 4yepenaLlHMKA, BAMHAKOBOTO Tydoy,
MAPMYPY) | 22...25% FTAUH (TAMHUCTUX CAQHLLIB,
CYTAMHKIB), QOO BAMHSAKOBI MEpPreAi.




BUPOBHULTBO MOPT/IAHALEMEHTA

» 3a cnocoboM MIATOTOBKU CUPOBUHHOI CYMILLI LLEMEHT BUPODAAOTLCS TObOMA CNOCOOAMM:

» Mokpum
> Cyxmum
» KoMGIHOBAHMM

» MoKpHU cNOCiB NOASrae B TOMY, LLLO M'4KI FMPCbKI MOPOAM MOAPRIOHIOIOTb | 3MILLIYIOTH 3
BEAUKOIO KIABKICTIO BOAM (36...42 %) Y BUTASAI LLAQMY.

LLIAQM TOTYIOTb Y KYABOBOMY MAMHI, KYAMU MOAQIOTb
NOAPIOHEHWM | BIAAO3OBAHMM BAMHAK | BOAHY CYCMEH3IIO i
AMIHU. [3 MAMHIB LLUAGM MOAQIOTH Y LUAOM-OAQCENH, AE "
KOPUIYIOTb MOTO CKAQA | 300e3MedyoTb OAHOPIAHICTb.

ACAI LLAOM HOAXOAMTD B — METAAEBUM
LLMAIHAP AlameTpom 5...7 1 60...230 M 30BAOBXKKM
BCEpEANHI DYTEPLOBAHMM BOTHETPMBKMM MATEPRIAAOM.

| ‘“inll/ /;f{ 2
el

i
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MY yMOBHO MOXXHA MOAINATU HA 30HIU:

CYWKU (temneparypa marepiaAy 100... 200 °C - 1yt BIAOYBAETHCH HOACTKOBE
BUMNAPOBYBAHHS BOAM);

MIAITPIBY (200...650°C—BMropatoTb OPraHIMHI AOMILLIKM | MOYMHAIOTLCSA MPOLLECH
AETIAPATALII TO PO3KAAAOQHHA TAMHUCTOIO KOMMOHEHTA). HAMPUKAQA, PO3KAQAQHHS
KAOAIHITY BIAOYBAETHCH 30 TAKOO OOPMYAOIO:

Al203:2S102:2H20 — Al203-2Si02+ 2H20:;

AQAI Npu Temnepatypax 600 ... 1000 ° C BIAOYBAETLCH PO3MNAA AAOMOCHAIKATIB HO
OKCHAM.

AEKAPBOHI3ALLIT (200...1200°C) BiADYBOETLCH AEKAPBOOHI3ALLS BAMHAKOBOTO
KomnoHeHTa: CaCO3 —- CaO + CO2, OAHOYACHO TPMBAE PO3MAA TAMHUCTUX
MIHEPAAIB HO OKCUAU. B pe3yAbTATI B3AEMOAI OCHOBHUX (CaO, MgO) Ta KUCAOTHUX
okchaiB (Al203, SiO2) y LM >XXe 30HI MOYMHAIOTECS MPOLLECKH TBEPAO-GOA30BOIO
CUHTE3Y HOBMX CMOAYK (CaO- Al203 — ckopoyeHun 3anmc CA, akKMnM npum OIAbLL
BUCOKMX TeMnepatypax pearye 3 CaO i B KIHLI PIAKO ODA30BOTO CUHTE3Y
yTBOPIOETHCH C3A), LLLO MPOTIKAKOTh CXIAYACTO;



» EK3OTEPMINHUX peakuin (1200...1350 °C) 30BEpPLLYETLCS
NPOoLLEC TBEPAO-COA30OBOrO CMNIKAHHA MATEPIAAIB, TYT i i i i e =
MOBHICTIO 30BEPLUYETLCS NPOLLEC YTBOPEHHSI TAKMX .--.-A.--‘.-...-.
miHepaaiB 9K C3A, C4AF (F— Fe203) 1 C2S (S — SIO2) — 41!

3 3 4 OCHOBHMX MIHEPOAIB KAIHKEPY; V;,’

» CNEKAHH$ (1300—1470—1300 °C) 4aGCTKOBE MAQBAEHHS gm
MATEPIAAY, B PO3MACAB NEPEXOAATb KAIHKEPHI MIHEDAAM "\‘Ui
Kpim C2S, akmm B3aeMOAIoYM 3 CaO, LLLO 3AAMLLIMBCS B

PO3MAQBI, YTBOPIOE MIHEPAA AAIT (C3S); l ;
» OXOAOAXEHHS (1300...1000 °C) temneparypa T e e p—

3HUXKYETLCA MOBIAbHO. HOCTMHA PIAKOI doa3M diaavaasiins

KPUCTAAIZYETbCA 13 BUAIAEHHAM KPMCTAAIB KAIHKEPHMX

MIHEPAAIB, O YHOCTUHA 3ACTUIAE Y BUTASAI CKAQ.




» KAIHKep - rpaHYAM CIPO-3EAEHOTO KOABOPY PO3MIPOM 15...25 MM —

HAMPAOBAAETLCH 3 MEY B XOAOAMUABHMK, A MOTIM HO CKAQA, A€ MOTO BUTPUMYIOTb
OAMH-ABQA TMXKHI; 30 LLEM YAC BIAbBHMM OKCUA KOABLLIKDO TACUTLCA BOAOTOKO MOBITPS.

» KAIHKEP MOAPIOHIOTb B KYABOBMX MAMHAX, MPM HEOOXIAHOCTI AOAQIOYM
NNCOBMM KOMIHb (2...5 %) AAS PETYAIOBAHHSA CTPOKIB TY>KOBIHHS, O IHOAI U
AOOQBKM.

» |3 MAMHIB LLEMEHT MOAQKOTh Y CUMAOCMH, 3BIAKM BIABAHTAXKYIOTb 30MOBHMKOAM.,



» Cyxun cnocib noAdrae B TOMY, LLLO CYXi BAMHAKM | FAMHM MOAPIOHIOIOTb
CMOYATKY OKPEMO, A MOTIM PA30OM Y MAMHAX. CUPOBUHHE OOPOLLIHO 3
OCTATOYHOIO BOAOTICTIO 1...2 % HOAXOAMTb Y CUAOCK, A€ KOPUTYIOTb CKACA |
CTBOPIOIOTH 3AMAC AAA POOOTH MeNl; AQAI BCI OMEPALLT TAKI CAMI, 9K | NpU
MOKPOMY CrNoCcoOi. BUNAOAIOBAHHSA MPOBAAATE Y LLIOXTHMX Y41 OOEPTOBMX
nevyax. Cyxmm crnocio notpedye NAAMBA 3HAYHO MEHLLIE, HIXK MOKPUM.

» KOMOBIHOBAHUK cNOCIO MOAArAE B TOMY, LLLO CUPOBUMHHY CYMILL TOTYIOTb
MOKPMM CMOCOBOOM, MOTIM LLACGM YOCTKOBO OOE3BOAHIOIOTH AO BOAOTOCTI
16...18 % | BUNAAIOIOTb, OAEPXKYIOYM LIEMEHTHUN KAIHKEP, KM
NOAPIOHIOOTH, 9K | B MEPLLUMX ABOX CIIOCOOAX.
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» Mapku sBupakatoTbCd B YMCAAX 100-600 (9k mpaBMAO 3 kKpokom 100), Lo
MNO3HAYAE MILLHICTb MPKM CTUCKAHHI BIAMOBIAHO B 100-600 6ap (tTobto 10-60 MI1Qq).

» LlemeHT i3 mapkoto 600 3aBAAKKM CBOIM MILLHOCTI HO3MBAETHCH (BIMCbKOBUM) QDO
«dbopTUDIKALLIMHUMY) | KOLLITYE MOMITHO BiAbLLE MAPKKM 500. 3QCTOCOBYETHCH
AAS OYAIBHULITBA BIMCbKOBMX OBO'EKTIB, TOKMX 9K OYHKEPU, PAKETHI LLIOXTU TOLLLO.

» TAOKOX 3 MILHICTIO HUHI LLEMEHT AIAUTBCSA HO KACQCM.

» OCHOBHQ BIAMIHHICTb KAQCIB BIA MAPOK MOAITAE B TOMY, LLLO MILLHICTb
BUBOAMTBCH HE 9K CEPEAHIM MOKA3HMK, A BUMATAE HE MeHLLE 95%
3a6e3neveHocTi (TobT1o 95 3pa3kiB 3i 100 MAIOTh BIAMOBIAOTM 3A9BAEHOMY KAACY).
Kaac BrpaxaeTbCsd B YNCAAX 30 - 60, 9Ki MO3HAYAOTb MILHICTb MPW CTUCKAHHI
(MIa).



‘BUAVNOPTAAHZUEMEHTA

30 CKAQAOM (3 AOOOBKAOMM, BE3 AODOABOK) PO3PIZHAOTH
TOKI BUAM MOPTAQHALLEMEHTY:

» LLUAOKOMOPTAOHALLEMEHT;
» LLIBUAKOTBEPAIOYMM;
» CYAbCDATOCTIMKMMU,

» 3 NMOMIPHOIO EK30TEPMIELD;

» NAPODOOHUM;

» NAQCTUADIKOBAHUM;

» OIAMK MOPTAQHALLEMEHT TA IH.




'WWBMAKOTBEPAIOYNI NOPTNAHALEMEHT

» BIAPIBHAETLCA LLBUAKMM 3POCTAHHIM MILLHOCTI Y MEPLLI AHI TBEPAIHHA.
» Bunyckatotb LUTL, ABox mapok: 400 ta 500

» 30CTOCOBYIOTb AA9d OETOHIB  30IPHMX KOHCTPYKLLIM 13 MIABULLIEHOIO
BIAMYCKHOK MILHICTIO TO MOHOAITHMX KOHCTPRYKLLIM.



"MNACTUSGIKOBAHNA NOPTAAHALEMEHT

TAKMM LEMEHT MIABULLLYE MAACTUYHICTE BETOHHMX TA PO3YMHHUX CYMILLIEMN
NOPIBHAHO i3 3BU4ANHUM MOPTACAHALLEMEHTOM MNP OAHAKOBIM BUTPATI BOAM.

Lle AO3BOAYE:
- BMEHLLUMTH BUTPATU MOPTAAHALLEMEHTY;

- MABULLIMTL MILLHICTb TA MOPO3OCTIMKICTb OETOHIB TA PO34MHIB.



FIAPOGOBHMA MOPTAAHALEMEHT

» OTPMMYIOTb, AOACKOYM AO KAIHKEPY MPU MOMOAI TIAPOFOOHI MOBEPXHEBO-
akTmBHI pevoBuHK TTAP (0,05...0,5% BIA MACK LLEMEHTY), LLLO YTBOPIOKOTH HA
3ePHAX LLEMEHTY BOAOBIALLITOBXYBOAbHI MAIBKMA.

» 30BAAKM HAIBHOCTI 3AXMCHMUX MAIBOK MPWM 30EPIraHHI TA TPAHCMNOPTYBOHHI
HABITb Y BOAOTUX YMOBAX HE HOMOKAE, HE KOMKYETHCA | MAMXKE HE BTPAYAE
CBOEI AKTUBHOCTI.

» BETOHHI TA PO34YMHHI CYMILLI HA TIARPOCOOOHOMY LLEMEHTI BIAPIZHAOTHCH
MNIABMLLLEHOIO MAQCTMYHICTIO, G TMICAS 3QTBEPAIHHA — TMIABULLEHOIO
MOPO3OCTIMKICTIO TA BOAOHEMPOHUKHICTIO.




"CYNb®ATOCTIAKUIA NOPTNAHALEMEHT

» CyAbQDATOCTIMKMM LLEMEHT XAPAKTEPMIYETLCH 3HMKEHNM

TEMAOBMAIAEHHSIM MPU TBEPAIHHI;

» Bunyckatotb mapok: 300, 400, 500;

» [NIABMLLLYETLCS CTIMKICTb OETOHY AO CYAbJOATHOI KOPO3Ii



© BINWIMOPTAAHALEMEHT

» OTpMMYIOTb 3 DIAMX KAOAIHOBMX TAMH TA YMCTMX BAMHIKIB QOO Kpeman 3
MIHIMOABHUM BMICTOM OKCMUAIB 30AI30, MAPIAHLLIO TO XPOMY;

» Mapkm Takmx uemenrtis 300, 400 ta 500;
» 3ACTOCOBYIOTh DIAMM TA KOABOPOBI LLEMEHTM AAA O3A0OAIOBAABHMX POOIT.



NOBABKAMM

» LUAAKOMOPTAAHALLEMEHT o©AEPXYIOTh  LLAAXOM  CMIABHOTO  MOMOAY
AOMEHHOIO TPAHYABOBAHOIO LUAQGKY (21...80%), NOPTAQHALLEMEHTHOTO
KAiHKepy (79...20 %) 1a rincy (He GiabLue 5 %);

» Bunyckatotb TpboxX mapok: 300, 400 ta 500;

» [0 KOPO3IMHOI CTIMKOCTI TA BOAOCTIMKOCTI NEPEBEPLUYE  3BUYAMHUM
NOPTAQHALLEMEHT, OAE TBEPAIE AELLLO MOBIAbHILLIE;

» HEAOAIK LUAOKOMOPTAQHALLEMEHTY - 3HMXKXEHA MOPO3OCTIMKICTb



NYLLONAHOBUT NOPTAAHALEMERT

> OAEPXKYIOTb OO0 LLUAIXOM CIIABHOIO TMOMOAY MOPTAAHALLEMEHTHOTO
KAIHKePY (79...60%), AKTMBHOI MIHEPAABHOI AOOABKM (21...40%) (BYAKQHIYHI
TYODOM, MOMNEAM TA MNEM3U, AIATOMIT, TPEMEA, OMNoKa, 30AM TEC 1O IHLLUI
OEYOBUHM);

» [TIABULLLYIOTBCA. BOAOCTIMKICTD TA KOPO3IMHA CTIMKICTb LIEMEHTHOTO
KAOMEHIO;

» BunyckatoTtb mapok: 300 ta 400;

» 3ACTOCOBYIOTb AAA TIAPOTEXHIYHHOTO OYAIBHMLITBA, O TAKOX AAS MA3EMHMX
TA NMNIABOAHMX CMOPYA.



"LUEMEHTU ANS BYAIBE/IBHUX PO34YUHIB

» 3MICT KAIHKEPY B Takmx uUemeHtax 20..30%, a pewta LUEeEMEHTY
CKAQAQETHCH 3 MEAEHUX AKTUMBHMX TA IHEPTHMX (BAMHSIK, MICOK) AOOABOK.

» Mapka uemeHTiB KAaAok 200.

» TOKI LEMEHTM 3ACTOCOBYIOTb AAS [PO34YMHIB KAOQAOK | LUTYKATYPHMUX |
HEAQPMOBAHMX OETOHIB KAQCIB B12,5 | HXKYeE.



TAVHO3EMICTUIA LEMEHT

» [AMHO3EMUCTUM LLEMEHT — LLBUAKOTBEPAIIOYA Y BOAI | HA MOBITPI
BUCOKOMILLHA B'SHXKY4a PEYOBUHQ;

» OTPUMYIOTb LLIAIXOM BUMNAAY AO CMIKAHHA QOO MACGBAEHHS CYMILLI
MATEPIAAIB, OAratmx TAMHO3EMOM TA OKMCOM KAAbLLKO T4

NOAQABLLOTO TOHKOTO MOMOAY MPOAYKTY BUMCIAY.

HeAoOAiK:
[AMHO3EMMCTMM LLEMEHT B 3-4 PA3M AOPOXYMM 30 MOPTAAHALLEMEHT

MNepesBaru:
- BUCOKA MILLHICTb 30 KOPOTKMM TEPMIH TBEPAIHHS;

- CTIMKICTb MPOTM Arpe€CMBHOTO BMAMBY TAOKMX PEYOBMH, LLLO PYMHYIOTb
3BMYAMHUM MOPTAAHALLEMEHT;

- BEAMKE TEMAOBMAIAEHHS 30 KOPOTKMIM YOC;

- BOTHETPMBKICTb;

- XOPOLLIE 34EMAEHHS 3 APMATYPOIO



[AMHO3EMICTUU LLEMEHT AOLUIABHO
3ACTOCOBYBATMU:

- AA9  OYAIBHMUTBAO OETOHHMX TA 3AAI300ETOHHMX
KOHCTPYKLIM, §9KI HEOOXIAHO LLUBMAKO BBECTM B E
EKCMAYQTALLIIO, MPK AIKBIAGLLII ABAPRIM, PEMOHTI MICAS =

MOXEX, LUBMAKOMY 3BEAEHHI OYHAGMEHTIB MiA oYl T
MALLMHU, LLLO AlKOTb; —

- AAS 3BEAEHHS ODOPOHHMX TA BIMCbKOBO-TPAHCMNOPTHMUX
CMOPYA,;

- AA9 NPOBEAEHHSA OETOHHMX TA 3AAI300ETOHHMX POOIT B
YMOBOX HM3bKUX TEMMEPATYP;

- AAR 3BEAEHHS CMOPYAM, LUO 3HAXOAATbCA HA [ &
MIHEPOAI30BAHMX BOAGX Q6O CipYMCTMX rasis, Lo §/f
MAACQIOTLCS All; ’

- AA% BUTOTOBAEHHS BOTHETPMBKMX OETOHIB TA PO34YMHIB.



POMAHLUEMEHT

POMAOHUEMEHT — MPOAYKT TOHKOroO MOMOAY OOMAAEHMX HE AO CMIKAHHS

YUCTUX TA AOAOMITM3OBAHMX MEPIEAIB, LLLO MICTITb HE MeHLUE 25% TAMHUCTUX
AOMILLIOK.

AN PETYAIOBAOHHA BAQCTMBOCTEM POMOHLLEMEHT BBOAATH AO 15% QKTMBHMX
MIHEPAABHMX AODABOK | AO 5% MPUPOAHOTO ABOBOAHOTO TIMNCYy.

[1TO4YATOK CXOMAIOBAHHA MAE HACTYNATU Yepes 15 XB.
KiHELLb CXOMAKOBAHHS - HE MI3HILLE 24 TOA 3 MOMEHTY 3AMILLIYBAHHS BOAOIO.
Po3pi3Hatote mapkm 25, 50 1. 100.

TOHKICTb MOMOAY POMOHLLIEMEHTY XAPAKTEPMIYETBCH 3AAMLLIKOM HA CUTI Neo
02 He Binbie 5%, a B crTi Ne 008 He BiabLLE 25%.

3ACTOCOBYIOTb AAA LLUTYKATYPHUX TA OYAIBEABHMX PO34YMHIB KAOQAOK, O TAKOX
AAS OETOHIB HU3bKMX MAPOK; MOXE OYTM BUKOPUCTAHUM Y BUPOOHMLLTBI CTIHOBMX

KOMEHIB TA APIOHMX OAOKIB, OCOOAMBO I3 3QACTOCYBOHHIM TEPMOOOPOOKMU
NOPOM.



LLleMeHT, WO PpO3LMUPIOETBCA - T[POAYKT, OAEPXYBAHMU PETEABHMM
3MILLYBOHHAM TAMHO3EMMUCTOINO LEMEHTY OO0 LLEMEHTY | AODABKM LLLO
PO3LLUMPIOIOTLCS.

BIAMIHHO BAQCTMBICTb LIEMEHTIB, LLO PO3LLUMPIOTLCH, - 3AATHICTb AO
PO3LLUMPEHHS B MPOLLECI CXOMAKBAHHS | TBEPAIHHS.

AIHIMHE PO3LLUMPEHHS LLEMEHTIB, LLLO PO3LLUMPIOITECSH, AO 2%, Yepes3 edoekT
PO3LLUMPEHHA BCEPEAMHI BUPOOIB HA OCHOBI TAKOIO LEMEHTY
BIAOYBAETbCA 3MIHO TAKMX OQA30BMX BAACTMBOCTEM 9K  MILLHICTb,
BOAOTOHEMPOHMKHICTb, MOPO3OCTIMKICTb.

3ABASKM MIABULLLEHIM CAMOHAMPY>KEHHIO BIACTAHb MDK MOAEKYAOMM PI3KO
CKOPOYYETbCH, 30BAAKM YOMY BOAOHEMPOHMKHICTE | CTIMKICTb AO
ArPECUMBHUX CEPEAOBULL, BMUPOOIB HA  OCHOBI LLEMEHTIB,  LLO
PO3LLMPIOIOTLCS, 3POCTAE B KIABKA PA3IB, MOAMM BMICT BOAOTU MIABULLLYE
MOPO3OCTIMKICTb AO 1500 LLUKAIB.



BUKOPUCTAHHS

30BAIKM  €PEKTY POILLUMPEHHA ULEMEHTHU, LLLO
PO3LLMPIOKOTLCH, HE3AMIHHI MNPU  30KAQAEHHI
TOILLUMH, LUBIB, 3030PIB CBEPAAOBMH OOATIB |

QHKEPIB, NMNIAOUBAHHI MYQOT | AOITUHTIB Y HAMIPHMX |

©e3HanipHMX TPYyOaX, BAQLLTYBOHHI
MAPOIBOAALLIMHMX OETOHHMX NOKPMUTTIB y
OYAIBHMLUTBI, PEeCTaBPALl TA  PEKOHCTRYKLLI
OYUCHUX DYHAOMEHTIB, BOAOMPOBOAY. | T.M.

(

Pi3HOBUAM

- BOAOHENPOHUKHUU LLeMEHT, W0 poswmproeTbc (BPLL);
- FiNCOrAiHO3eMUCTUU LLEMEHT, LLLO PO3LLUUPIOETLCH;



m.

OpraHivyHi B'SXYy4i PEYOBUHU - LIE BUCOKOMOAEKYAIPHI MPUPOAHI QO
CUHTETUYHI PEYOBUHM, 3ACTHI:

- HOOYBATM PIAKO-B'43KY KOHCUCTEHLLIIO MPM HATPIBAOHHI a0 npu Al
PO34YMHHMKIB DO MAIOTb PIAKO-B'A3KY KOHCUCTEHLLIIO Y BUXIAHOMY CTOHI;

- 3 YOCOM MUMOBOAI ABO MIA AIEKD MEBHMX COAKTOPIB (TEMNEPATYPMU,
PEYOBUH-3ATBEPAXKYBAYIB TA IH.) MEPEXOAMTU B TBREPAMM CTOH.




3AAEXHO BiA MOXOAXEHHS, XIMIYHOIO TA PEYOBUHHOTO CKATAY OPraHIgHI

B'>KYYI AIAATb HO TAKI TRYMN:
- YOPHI B'sXydi (6iTymMu Ta AbOrTi);
- NPUPOAHI CMOAU, KAEI TA NOAIMEpPMU;
-CUHTETUYHI NOAIMEPHI NPOAYKTM.

3AAEXHO BiA BiAHOLUEHHS AO HATPIBAHHA TA PO34YMHHUKIB OPTAHIYHI B SXK YA

AIAGTb HQA:
-TepMONAACTUYHI;

-TepMOpEeaKTUBHI.



» TepMOnNAACTUYHUMM HA3SUBAIKOTb PEYOBMHM, GKI MPOU HATPIBAHHI
NEPEXOAITb 3 TBEPAOINO CTAHY B PIAKMM (MAQBAATBCH), O Mpu
OXOAOAXKEHHI 3HOBY TBEPAHYTb;

» TepMopeaKTUBHUMM HA3MBAKOTb PEYOBMHU, Y IKMUX MEPEXIA 3
PIAKOTO CTOHY B TBEPAUM BIADYBOETHCH HEODOPOTHO.
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ACiHHA BANHA. TBEPAIHHA. 3QCTOCYBAHHSA, TPAHCNOPTYBAHHS,
36epiraHHs. TexHika 6esneku.



