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KypcoBoii MpOEKT BBINOJIHAETCS MAPaUIEIbHO C U3yYEHHEM TEOPETUUYECKOTO
Kypca.

[{enp mpoekTa — paclIMpeHUe U 3aKpEIJIEHUE CTYACHTOM 3HAaHUM, MOJy4YEeH-
HBIX IIPU U3YYEHUHM TEOPETUUYECKOM YacTu Kypca; yriayOJIeHHOE M3YyYEHHE TEXHO-
JIOTUM IIPOU3BOJCTBA OJHOTO U3 BUJOB TEIUIOM3O0JIALIMOHHBIX MAaTEPUAJIOB; MPUOO-
pEeTeHHEe HaBBIKOB K CAMOCTOSTENFHON paboTe ¢ pa3sHOOOpa3HO TEXHUYECKOM JTu-
TEpaTypoH, CIpaBOYHUKAMH, TOCOOMSIMH, HOPMaMHU TEXHOJIOTMYECKOTO MPOEKTHU-
pOBaHMUSI.

KypcoBo# ITPOEKT BBHIMTOIHAETCA B COCTABE MOSICHUTEIIBHOW 3aIIMCKHU HA 25-
30 crpanur popmara A4 (210x297mm) B cootBercTBUu ¢ 'OCT 2.301 u rpaduye-
CKOM 4acTH Ha OJHOM JIMCTE uepTexHoi Oymaru popmarta Al (594x841 mm).

[losscHuTeNnbHAA 3alKCKa AOJIDKHA BBITIOJIHATHECA Ha KOMIIBIOTCPC.

Copaep:xanue NOSICHUTEILHOM 3aIIUCKU:
Beenenue

1. OOwmas yacTb.
ChIpbeBbIe MaTepraibl U TPEOOBAHUS K HUM.
TexHOIorus MpOr3BOICTBA.
Pacuer cocraBa ChIpbEBOM IIMXTHI.
OCHOBHOE TEXHOJIOTHYECKOE 000PYAOBAHNE.

Opranuzanust KOHTPOJISI Ka4eCTBa.

A A

Texunka 60€30MacCHOCTH.
8. TlaTeHTHBIN TOUCK.

Cnucoxk aurepaTypbl



4
BBEJIEHUE

ITOT pas3acia MOSICHUTEIbHON 3alINCKHU COACPIKUT O6HII/Ie CBC€ACHUA O TCIIJIO-

HN30JELINUOHHBIX MaTCpHaliaX U U3JACIINAX, 00J1acTH UX HCIIOJIL30BaHUS W Ha3zHaue-

HHUC.

1. OBIIASA YACTD
B sToM pa3znene mpuBOASTCA XapaKTEPUCTUKH, CBOMCTBA M IPUMEHEHHE
MUHEpaJIOBAaTHBIX M3Jenui. Jlamee HE0OXOIMMO OCTaHOBHUTHCS HA OJIHOM KOH-
KPETHOM M3JeIHH (10 3aJJaHUI0) U U3JIOKUTh €r0 CBOMCTBA, HA3HAYEHUE U TPEOO-

BaHWs, IIPCABABIIICMBIC K HCMY.

2. CLIPBEBBIE MATEPUAJIBI U TPEBOBAHUS K HUM
[IpencTaBUTh ChIPbEBBIC MATEpUAIIbI, UCIIOJIB3yEMBbIC JIJISI IPOM3BOJICTBA MU-
HepajgoBaTHBIX u3zenuii. OCcTaHOBUTHCS Oojiee MOAPOOHO HA CHIPHEBBIX MaTepHa-
Jax JiJIsi IPOU3BOJICTBA 3aJJaHHOTO U3JIENINS U U3JIOKUTh Kakue TpeOOBaHUsI K HUM

MNpCaABABILAIOTCA.

3. TEXHOJIOI'UsA NPOU3BOJACTBA
PackpbITh TEXHOIOTUYECKHE OCOOEHHOCTH MPOU3BOJICTBA MUHEPAIOBATHOTO
U3JIeTUsl WM MaTepuana (1o 3a/laHui0) B COOTBETCTBUM C BUJIOM M3JEINHUS, CIIOCO-
O0M BOJIOKHOOOpA30BaHMsI U TJIABUIIBHBIM arperatoM. [IpeacTaBuTh TeXHOJIOTHYE-
CKYI0 CXEMy IPOM3BOJICTBA U omucaHue K Heul. [loapoOHO omucaTh MPUHIMI BO-

JIOKHOOOpa30BaHus (M0 CBOEMY BapUaAHTY).

4. PACYUET COCTABA CBIPBEBOM HIUXTHI
MunepanbHasi BaTa IPEICTaBIAET COOON BOJOKHUCTBIM MaTepual, Mojyda-
€MBbIi U3 CHJIMKATHBIX paciyiaBoB. ChIpbeM I TPOU3BOJICTBA MUHEPAIBHOW BaThI
CJIy’KaT MHOTHUE TOPHBIE MOPObI, METALTYPTUYECKUE MIJTAKKU U OTXOJbI MPOMBIII-
JICHHOCTH CTPOMTENIbHBIX MaTeprajioB (00 TIMHSHOTO W CHUJIMKATHOTO KAPITHYA).

HpI/I IMPOU3BOACTBE BAaTbl U3 TOI'O MJIM MHOI'O ChIPpbA HEPCAKO BO3HHUKACT HEeo0X0-
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JMMOCTH BBEJICHUS B COCTaB IIUXTHI TOOABKH, UMEIOIIEH IPYroil XUMHUYIECKHI CO-
CTaB, JJIs MOJIy4eHUs 00JIee KaYeCTBEHHOTO BOJIOKHA.
Jns XapakTepUCTUKA XHUMHYECKOIO COCTaBa ChIPbS M CaMOW BaThl MOJb3Y-
IOTCS BETMYMHOW MOJYJISl KUCIOTHOCTH, KOTOPBIM MPENCTaBIIsIeT COOON OTHOIIIE-
HUE CYMMBI KUCTOTHBIX OKUCHOB (S10; + A1,03), conepxamuxcs B ChIpbe UK Ba-
T€, K CYMME OCHOBHBIX OKHCJIOB.
B cootBerctBun ¢ 'OCT 4640-76 Mo1ysib KUCIOTHOCTH MUHEPAIBHON BAThI
JOJDKEH ObITh HEe MeHee 1,2. Moayinb KMCIOTHOCTH OINpPENENsieTCs U3 COOTHOIIE-
_ %Si0, +%Al,0, 51

. _ >1,2
A “ " %Ca0+%MgO

4.1. Pacuer coctaBa CbhbIpbeBOl IIMXTHI 110 3aJaHHOMY M

WcxXoHBIMU [TaHHBIMHU JJIs pacyeTa MIMXThI CIYXaT XWMHYECKUI COCTaB
CBIPBEBBIX MATEpPUAJIOB M 3aJaHHBIM MOJYJb KHUCIOTHOCTM MHUHEPAIBHOM BaThl,
KOTOPBbIA O0OYCJIOBJIMBAETCS HAa3HAYEHHMEM MHUHEPAJIbHOW BaThl, YCJIOBHSIMHU €€
CIIy’Obl B KOHCTPYKIIUU U CIIOCOOOM TepepadOTKH paciuiaBa B MUHEpAJIbHOE BO-
70okHO. CocTaB MIMXThI PACCUUTHIBAIOT: 1) METOJIOM COCTaBJICHHSI U PEUICHUS CH-
CTEMBbI AJIFeOpanyecKUX ypaBHEHUI; 2) METOJOM MOCIEI0BATENBHOTO NPUOIIKeE-
HUSL.

4.1.1. Meroa cocTaB/ieHHS U PeLICHHUs aJaredpanyecKux ypaBHeHuUi

OObIYHO MMMXTa JJIs1 TPOU3BOACTBA MUHEPAIbHOM BaThl COCTOUT U3 JABYX
BUJIOB CBIPbsl, IO3TOMY IPU PACUYETE MIMXThI COCTABIISIIOT U PELIAIOT CUCTEMY ABYX
ypaBHEHUH € JBYMSI HEU3BECTHBIMU X U V, BBIPAKAIOIMIMMH KOJIMYECTBO COCTABHBIX
4acTe! IIUXTHI.

OpHO U3 ypaBHEHUH UMeeT BUA X + y = 1, a Ipyroe — NpeacTaBisieT CO-
00l BbIpaKEHHE MOYJISl KUCIIOTHOCTH

(810" + A1L,O3) x + (810" + A1LOs") y _ M,,
(CaO'+ MgO'") x + (CaO" + MgQO") y

rae Si0;', Al1,0;', CaO' u MgO' — conepkaHre COOTBETCTBYIOIIUX OKHCJIOB B

nepBoM Buje chipbs, %; Si0,", Al,03", CaO" u MgO" — comepxaHue Tex ke
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OKHCIIOB BO BTOPOM BHUJE ChIPbs, %; M, — BeIMUMHA 3aJ]aHHOTO MOJYJIA KHUC-
JIOTHOCTH.

Pemasi ypaBHeHUsSI OTHOCUTENBHO X WIH ), MOJYYaloT COJIEPKaHHUE ChIpbe-
BBIX MATEPUAJIOB B IIUXTE B JOJISIX €AUHUIIBI, & 3aT€M BBIPAXKAIOT COCTAB LIUXTHI B
MPOILIEHTAX M0 Macce. Pacxok/ieHrne BEeTMUYMHBI MOIYJISI KUCIIOTHOCTH 3aJIaHHOTO U
MOJIYYEHHOTO B pe3yJIbTaTe pacueTa He J0DKHO MpeBbImaTh 5%.

4.1.2. MeToa mocyieA0BaTeIbHOr0 NPUOJIHKEHHUS.

DTOT METOJ] COCTOUT B TOM, UTO, 33J1aBasiCh COACPKAHUEM KaKOT0-I100 OJ1-
HOI0 XMMHMYECKOTO OKHKCJIA B TTOIYy4a€MOW MUHEPAIBLHOW BATE U 3HAS COAECPIKAHUE
ATOTO OKHCJIa B COCTaBE CHIPhEBBIX MATEPUANIOB, B TOPSAKE OMPEICICHHON oYe-
PEOHOCTH HAXOJAT KOJIUYECTBO OTIEIBHBIX YacTed MIMXThl. TakKuM OKHCIOM
OOBIYHO SIBJISIETCSI OJIMH M3 OKHUCJIOB, ONMPEACIISIONINNA BETUYUHY MOJYJISI KUCIIOT-
HOCTH, yaie Bcero SiO,.

N3 nByX BUIOB CHIPHEBBIX MATE€PUAJIOB, COCTABIIONIUX IIMXTY, OJWH CUHU-
TalOT OCHOBHBIM, a JIPyTOd — JOMOJHUTEIBHBIM, KOJUYECTBO KOTOPOTO BhIpaxka-
10T uepes x. Jlanmee 3agaroTcs onTUManIbHBIM coaepxkanueM SiO, B paciuiaBe (a).
3Has nponeHTHoe coaepxkanue Si0, B OCHOBHOM U JIOMOJTHUTEIBLHOM ChIphe (6 U
8), COCTABJISIIOT YpaBHEHHUE a = 6 + x(6—0), OTKyJ1a ONPEALIAIOT X=(a—0)/(6—0).

BbIUKCIMB KOJMMYECTBO JOMOJHUTEIBHOTO ChIPbS (B JOJISIX €IMHUILBI),
HaXOJT IMMYyTeM BBIUUTAHUS €0 U3 €AUHUIIBI KOJIMYECTBA OCHOBHOTO ChIphs (1—x).
3aTeM OmpenessitoT MPOLIEHTHOE COJIEPKAHUE OTACIbHBIX XUMUUYECKUX OKHUCIIOB B
COCTaB€ IIMXThI, KaK MOKA3aHO Ha CJICIYIOIIEM IMpPUMEDPE.

[Tycth conepkanuie SiO; B OCHOBHOM U JOTIOJIHUTEIHLHOM BHUAAX ChIPhs OY-
net n u m, %, Torna cogepxkanue SiO; B COCTaBe MIMXTHI MOKHO BBIPA3UTh PaBEH-
CTBOM

% Si10; = n(1-x)+mx.

Tak ke HaXxoIsAT COJIEpKAHUE U JPYTUX OKHUCIIOB, OMPEAECISIOMINX MOIYIb
KMCJIOTHOCTH, T. €. A1,03, CaO u MgO.

[Toxcrapmsist HaliiCHHBIC 3HAYCHUS ITUX YETHIPEX OKUCIIOB B (HOpPMYITy s

onpeaciacHus MoayJisl KMUCIOTHOCTH, HAXOJAT €0 BCIUMYHUHY. Ecnn MOAYJIb KHC-



JIOTHOCTHU OKAa3aJCsl B 33JJaHHBIX IpeJiesax, TO pacyeT cOCTaBa IIMXThI HA ITOM 3a-
KAHUYMBAIOT, NEPECUUTHIBASL TOJIBKO COJEpKaHHE OOOMX BHUAOB CBIPbS C JOJIEU
€IMHULBI B IIPOLIEHTHI 10 Macce, U BHOCAT MONPABKY Ha BIaKHOCTh MaTEPHUAJIOB.
Ecnu e moiay4eHHbI MOAYJb KUCIOTHOCTH BBIXOJMT 33 IpPEesbl 3a/laH-
HBIX 3HAYEHWUH, TO 3aJarOTCS JPYrol BeIMUYMHON coaepxanus SiO, B cocTase
IIMXTHl U MOBTOPAIOT pacueT. [Ipy u3nuiHe BHICOKOM 3Hau€HUU My AJi OBTOp-
HOTO pacueTa MPUHUMAIOT MeHblee coaepkanue Si0,, a MpU HETOCTATOYHOM Be-

mnurHe My 6epyT menbIiee coaepxkanre CaO B cocTaBe MIMXTHI.

4.2. Ilpumep pacuera MIUXThI
Tpebyercs onpenenuTs pacxo] ChIPhEBbIX MaTEPUAJIOB JUIs MOXydeHUs 1 T
MHHEPAJIBHOW BaThI.
Hcxonnple NaHHBIE I pacyeTa: 3aJaHHbld MOAYJb KHCIOTHOCTU Bathl M,=1,5;
OCHOBHOE€ CBHIpb€ — JOMEHHBIM IUIAK; JOMOJHUTEIBHOE ChIphe — OOI TIIMHSHOIO
KHpnuya (XMMHUYECKUH COCTaB MPEACTABICH B TaOs. 1); BIaXHOCTh JTOMEHHOTO
nutaka — 8%, xkuprnmuHoro 6osi — 2%; mepepaboTKa pacruiaBa B BOJIOKHO OCY-

HIECTBJISIETCS. HA MHOTOBAJIKOBOM LieHTpudyre. Pacuer mpousBect AByMs CIIOCO-

Oamu.

Tabmuma 1
XHWMHUYECKHUMN COCTAB CHIPhS
Conepxanue OKUCIOB, % 1O Macce
ColIpbe

SlOz A1203 CaO MgO F6203 FeO MnO S RzO
Jomennnrii mnak | 41,2 | 3,79 [ 48,14 | 2,62 — 0,64 | 3,12 (1,35 -
Kupnuunsnii 6ot | 71,7 | 16,2 | 2,2 1,9 5,6 - — - 2.4

4.2.1. Metoa cocTaB/ieHUSI U pelieHHUs ajaredpanyecKux ypaBHeHUI.
O603Hauas yepes x coiepKaHue B IIMXTE JOMEHHOTO 1IJIaKa, a 4Yepes ) —
KUPIUYHOTO 0051, COCTABIISIEM JIBA YPAaBHCHUS:

x +y=1;
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(41.243.79) x +(71.7+162)y _ 44.99x+87.9y _
(48,14 +2,62) x + 22+ 1,9)y  50,76x + 4,1y

L,5.

CucteMy ypaBHEHUH periaeM METOJI0OM UCKIIFOUEHUSI OHOTO HEU3BECTHOTO
x=1-y
[ToxcTapisist 3HaYEHUE X, BBIPAKEHHOE Y€pe3 y, BO BTOPOE YpaBHEHUE, UMEEM OJIHO
YpaBHEHUE C OJTHUM HEU3BECTHBIM:
44.99(1-y) + 87.9y _ 1.5,
50,76(1-y) + 4,1y

Pemiast 3T0 ypaBHEHHUE OTHOCUTEIBHO y, MOJy4aeM €ro 3HaueHue. B janHom
ciaydae y = 0,276, tornax = 1—-0,276 = 0,724.

OxkpyrJisisi MOJIydeHHbIE BEJIUYMHBI 0 COTHIX JOJICH, MOJydaeM, 4TO X =
0,72, ay = 0,28, 1. e. mmxTa cocTouT U3 72% nuraka u 28% 0605 TIUHIHOTO KUP-
nuya (mo macce).

[Tocne ATOrO yTOUHSIEM BEJIMYMHY MOJYJS KUCIOTHOCTH, KOTOPBIM OyAeT
XapaKTepHU30BaThCs pPacIuiaB, MOJIYYSHHBIH M3 IIUXTHl PACCUMTAHHOTO COCTaBa.
st 5 TOro yMHOKaeM KOJIMYE€CTBO OKHMCJIOB MCXOJHBIX KOMIIOHEHTOB IIUXTHI HA
3HAQYCHUS X U Y, ONpEesss TaKUM 00pa3oM KOJMYECTBO COOTBETCTBYIOIIUX OKHC-
JIOB, BHOCUMBIX B pacIljiaB IIUIAKOM M KUpIUYHBIM O60eM. [1o pesynpTaTam pacuera
COCTaBJIsIeM TaOJIMIly COACPKAHUSI OKUCIIOB B paciuiaBe cM. (Taoi. 2).

Tabmnma 2

Coz[epn(aHHe OKHMCJIOB B pacCIljiaBeC

CocTaBHbIE YACTH Conepxanne OKUCIIOB, BHOCUMBIX B pacIuiaB, %o
paciniaBa SlOz A1203 CaO MgO F6203 FeO | MnO S RzO

JloMEeHHBIN MITaK 29,7 2,73 346 | 1,89 - 046 | 2,25 0,97 -
Kuprmmunerit 60 20,1 4,53 0,62 | 0,53 1,57 - - — 0,67

[ToncraBnss 3nadeHus: Si0,, A1,0;, CaO u MgO B dbopmyny ais onpese-
JICHUSI MOJIYJIsl KUCJIIOTHOCTH, YTOUHSIEM 3HAYEHUE €TI0 BEJIMUUHbI
M, = 49.8 +7.26 _
35,22 +2,42

1,51.

PaCXO}KI[CHI/Ie BCIIMYMHBI MOAYJISA KUCIIOTHOCTH 3aJaHHOT'O U IMOJYYCHHOI'O
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coctaBiisier meHee 1%. CnenoBarenbHO, PACCUMTAHHBIA COCTAaB ILIMXTHI YJIOBIIE-
TBOPSIET YCIOBUE NOJy4eHHs paciiaBa M= 1,5.
4.2.2. MeToa N0OCJI€10BATEILHOT0 IPHOJIMKEHMSI

st onpenesnieHusl KOJUYECTBa JIOMOIHUTEIBLHOTO ChIPhS, B IAHHOM CIIy4ae
KUPIUYHOTO 0051, MPUHUMAEM KOJIHUYECTBO OCHOBHOTO CHIPhS (IIJIaKa) 3a €IUHMILY
U 3a/1aeMcs cojiepkaHueM B muxTte okucia Si0,, paBubiM 50%. Torna
x=(a—0)/(6—6) = (50 —41,2)/(71,7 —41,2) = 0,289,
/1€ X — KOJIMYECTBO KUPIUIHOTO 0051, 100aBISIEMOTr0 B ITUXTY B JAOJIAX €IUHUIIBL;
a — 3aJlaHHOE cojJiepKaHue npuHsaToro okucia (Si0,) B cocTaBe MUXTHI, %0; 6 — CO-
JiepKaHue MPUHATOrO OKUCTA B 1Iake, %; 6 — CoJiepKaHue MPUHITOTO OKUCIIA B
KupruyHoM 0oe, %o.

CnenoBarenbHo, 1 Bec. 4. muxThl OyaeT coctoath U3 0,711 Bec. 4. mnaka u
0,289 Bec. u. kupnuyHOTO 00s1. B Takol muxTe OyneT coaepkarhbes, % mo macce:
Si0,=(0,711+41,2+ 0,289 « 71,7) = 50,01;
A1,05=(0,711 3,79+ 0, 289 « 16,2) = 7,38;
CaO =(0,711+49,14 + 0,289 « 2,2) = 33,86;
MgO = (0,711 2,62+ 0,289 « 1,9) =2,41.
[Tpu TakOM NPOLIEHTHOM COOTHOIIIEHUH OKUCIIOB MOIYJIb KUCIOTHOCTH IIIMXThI

M, = 50,01 +7.38 1.58.
33,86 +2.41

[TonyueHHOe 3HAUEHUE MOAYJISI KUCIOTHOCTH IIMXThI HECKOJBKO IMPEBbIIIA-
€T 3aJaHHoe ero 3HadeHue. C IeIpl0 HEKOTOPOTO YMEHBIICHHUS 3HadeHus My
HEOOXOJIMMO ITPOU3BECTH JOMOJHUTEIBHBIA pacdeT. YMEHBIINM COJepKaHUES B

coctaBe MUXThl Si0, Ha HEKOTOPYIO BEJIMUMHY U PUMEM ero paBHbIM 49,8%.

Torpa
x=428-4l2 _ 0,2756 wm 0,28,
71,7412

T. €. mHuxTa OyaeT cocToATh U3 72% nutaka u 28% xupnuuHoro 6os. B Takoii

muxTe OyaeT coaepkarbes, % mo mMacce:
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Si0,=0,72 + 41,2 + 0,28 » 71,7 = 49,74;
A1,05=0,72 +3,79 + 0,28 * 16,2 = 7,26;
Ca0 = 0,72 + 48,14 + 0,28 + 2,2 = 35,28:
MgO = 0,72 « 2,62 + 0,28 + 1,9 = 2,42.
MOI[YJ'II) KHUCJIOTHOCTH TaKOW HINXTEI

M, = 49745726 | o

3528 + 2,42

T. €. B IIpeJiesiax 3aJaHHOTr0 3HAYEHHS.
Takum 00pa3oM, pacyeT HIMXThI, MPOU3BEACHHBIH 000MMU METOIAMHU, 103-
BOJIWJI YCTAHOBUTH, YTO MIMXTA JIOJDKHA COCTOSTh U3 72% MOMEHHOTO IIIaKa JaH-
HOT'O XUMHUUYECKOTO cocTaBa U 28% 005 TIIMHIHOTO KUPITHYA.
CrnepnoBatenbHO, U1 OAyYeHUs | T MUHEpaIbHOM BaThl O€3 ydyeTa BIa)KHO-
CTHU CBIPbEBBIX MATEPHAJIOB W MPOM3BOJACTBEHHBIX IMOTEPh PAcXo] KOMIOHEHTOB
IIUXThI COCTABUT: JOMEHHOTO aka — 720 Kr; 60s riauHsHoro kupnuya — 280 Kr.
BBens nonpaBky Ha BIaXXHOCTb, TOJYYHUM: pacXo]l JOMEHHOrO mnuiaka — 720
*1,08=777,6, unu 778 kr; pacxoq kupmuaHoro 6os —2801,02 = 285,6, unu 286 Kr.
[Ipeanonoxum, 4To 0OIIME TPOU3BOACTBEHHBIE NOTEPU (IIPU TPAHCHOPTH-
POBaHUM U CKJIAJIMPOBAHMH MATEPHAIIOB, TIPH MX APOOJICHUU M OTXOJBI IIPH Iepe-
paboTKe pacruiaBa B BOJOKHO) COCTABJISIFOT IS miiaka 28%, a Il KUPIUYHOTO
00s1 — 20%. Torma mpakTUYECKUN pacxoj MaTeprualioB B €CTECTBEHHOM COCTOSTHUU
Ha | T MUHEpaJIbHON BaThl COCTABUT: JOMEHHOrO nuiaka — 778 * 1,28 = 995 «r;
KUPIUYHOTO 005 — 286 ¢ 1,20 = 343 k.

Pe3ynbpTaThl npoBeAeHHON pabOThl PEKOMEH]IyeTCsl 3allMChiBaTh MO (opme

Tab. 3:
TaOmuna 3

Pesynbprarsl pacdera pacxoaa ChIpbEBBIX MATEPUAIIOB
Pacxon coipps Ha 1 T .

HaumeHnoBanue 7l CHIP Bnax- IIpousson- | Ilpaktuyeckun
BaThl O€3 y4eTa BIax-

CBIPbEBBIX Ma- HOCTb Cbl- | CTBEHHBIE pacxonHa l T

HOCTH Y IIPOU3BOJ- 0 0
TEpUAJIOB pbi, % notepu, % BaThl, KT

CTBEHHBIX MOTEPH, KT
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5. OCHOBHOE TEXHOJJIOI'NYECKOE OBOPYJIOBAHMUE
B sTom paszgene KypcoBOro mpoekTa HEOOXOAMMO MPEICTaBUTh MEPEUYCHb
OCHOBHOTI'O TE€XHOJIOTHYECKOTO 000pYAOBAaHUS, IPUMEHIEMOIO IIPU NPOU3BOJICTBE
3aJIaHHOT'O0 MUHEPAJIOBATHOrO M3zeiud (1o BapuaHTy). [IpuBecTu ero TexHoJaoru-

YCCKHC XaPaKTCPUCTUKHU.

6. OPTAHU3AIIUA KOHTPOJIA KAYECTBA

B kypcoBoM mpoekTe HE0OXOaUMO MOAPOOHO OCTAHOBHUTHLCS Ha OpraHu3a-
LIMY KOHTPOJIA KauecTBa MPOU3BOJICTBA MUHEPAIOBATHOTO U3/IENus (110 BAPUAHTY).
PaccmoTpers BXOOHOM, ONEPAllMOHHBIA W ITPUEMOYHBIN KOHTPOJIb, PYKOBOJACTBY-
Cb HOPMaTUBHO-TEXHUYECKON JIUTEPATypPO:

1. TOCT 4640-93 «Bara munepanpHas»;

2. T'OCT 9573-96 «IInuthl U3 MUHEPAIBHOI BAaThl HA CUHTETUYECKOM CBSI-
3YIOLLEM TEIJION3O0JILIMOHHBIEY;

3. TOCT 10140-2003 «IInuThl TEMIOU3OJISAIMOHHBIE U3 MUHEPAJIbHON BaThl
Ha OUTYMHOM CBSI3YIOIIIEMY;

4. TOCT 21880—94 «Marbl npOLIUBHBIE W3 MHUHEPAIBHOW BaThl
TEIJIOU30JIALIMOHHBIEY;

5. TOCT 22950-95 «Ilnmntel MUHEPAIOBATHBIE MOBBIIICHHONW KECTKOCTH Ha
CUHTETHYECKOM CBS3YIOILIEM»;

6. I'OCT 23208-2003 «{nyimHApEl ¥ NOJIYUUIMHIAPBI TEMIOU30ISLINOHHBIE
U3 MUHEPAJILHOM BaThl HA CHHTETUYECKOM CBS3YIOIIEM;

7. TOCT 23307-78 «Matbl TEIIOU30JISIIIUOHHBIE U3 MHUHEPAIbHOM BaThbl
BEPTUKAJIbHO-CIIOUCTHIE.

Kapter koHTpOIISI TpUBOASTCS B TAOIUYHOU (hopMe ¢ 00s3aTEIBHBIM 3aI0JI-
HEHUEM BCEX KOHTPOJIUPYEMBIX MAPaMETPOB

7. TEXHUKA BE3OITACHOCTH
PaccmoTtpeTs HEOOX0AMMBIE MEPOTIPUATHUS IO TEXHUKE 0€30MaCHOCTH Ha

NpCANPHUATHAX 110 IIPOU3BOACTBY HS,HeJIHﬁ n3 MHHCpaHbHOﬁ BaThbI.
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8. TATEHTHBIN MONUCK
B stoM pasnene HEOOXOIUMO MPOBECTU MATCHTHBIM MOUCK MO WHAWUBUIY-

AJIbHOMY 3adHUTIO IIPCIIOAaBaTCIIA.

CIIUCKOK JIMTEPATYPBI

1. KuraiinieB B.A. TexHOI0THUS TEIUIOU30JISIMOHHBIX MaTepualnoB. -M.: U3na-
TEJIBCTBO JINTEPATYPHI IO CTPOUTENLCTBY, 1964. — 404c.

2. CnpaBOYHHMK N0 MPOU3BOACTBY TEIJI03BYKOU3OISALUOHHBIX MaTEpPUAJIOB.
[Tox pen. xana. texd. Hayk FO.JI. Cnmpuna. — M.: Crpounsgar, 1975. —
432c.

3. Crpoutenbubie Mammubl: CripaBounuk. B nByx Tomax./ [lox pen. B.A. bay-

MaHa. — M.: Mammnoctpoenue, 1977. — 494 c.
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BapuaHTbl 3a1aHHIi 1151 BBINOJHEHHSA KYPCOBOI0 MPOEKTA
o . |lpowus- C 6
& Haumenosa- Coneprkanue OKHCIOB, % IO Macce A BOJI- fioco
Q -
% HUEC CbIPbC- MK g c\o CTBCH- HggTeII;)Ij BI/I,H M3Iens H?aBI/IHL-
2 BBIX MaTe- ON O: % % O: % % ” o,,, ON |= § HBIC pacIuiaBa B HbIU arperat
2| pualos n < o = 2 ~ = 2 < E /M HOTijH’ BOIIOKHO
0
HlomeHtuiit | 4 51 379 [48,14| 2,62 - o064 302 135 | - - - 6 | 26 | Qmioery- | [laurermithiepa-
1 nuIaKk 1 5 IICHYATbhIN JIOBATHBIC HA IHJ'IaKOHpI/I-
KI/IpHI/IIIHBII\/'I i mapoayThb- CHHT. CBA3YIOIICM €MHas 1e4Yb
. 71,7] 162 22 | 1.9 5.6 - - - - 2,4 - 2 15 ok wapi 75
Jloverbtit |33 461 733 | 263 | 84 | 17,77 | - [s25] 039 | - - | 151 7 | 27 Ta- Mare! mitiicpao-
5 LTaK 1.7 socTpyli- BaTHBIE HA CUHT. [naxonpu-
TeTeT—— ’ 2/ CBS3YIOIIEM eMHas [1eYb
P Soii 65,6 | 14,62 6,22 | 225 | 7.46 - - - 01 | 3,71 - 3 16 HpIH Mapku 75
Maprenos- 1 5331 395 | 440 | 12,02 | 838 | - |846] 0,11 - ; - 8 | 28 Msirkue M/B TTH-
CKHH IITaK JByxcry-

3 Boii CHTH- 13 HeHYATLIH ThI HA 6I/ITyMHOM H_[J'IaKOHpI/I-
xarmoro 84,92 1,35] 5,5 | 0,554 | 1,15 - - - 034 | 1,89 | 45 4 17 | nyrsesoit CB’BYI?;I”;% Map- | MHasd eth
KHUpIinda

Jlomentniit 3¢ 54 1508333 | 811 | 052 | - [326] 054 | - - | 022 6 | 29 | Lempo- | Honymectiue /b
4 HIJIaK 16 BesKHO- Tl Ha 6utyM- | Illnmakompu-
Kupnwaniit | ¢y ool 16,750 7,77 | 2,64 | 689 | - - - 04 | 3,8 - 2,5 | 18 | Bamkopput | MOV CPAYIOWEM - CMHAT HCHE
oot Mapku 125
g{if‘;f;{ 18,66| 11,33 37,1 | 15,57 | 1337 | - |419]| 0,15 - - - 7 | 30 Kecrkue m/B
5 12 MsHoro- mTH Ha OuTyM- | Illmakompu-
boit cunu- ’ BaJIKOBBIM | HOM CBS3YIOIIEM | €MHas IIeUb
KaTHOTO 770 1,4 | 12,3 0,3 1,2 - - - 0,6 - 7,2 3,5 19 Mmapku 125
KUpIinda
Jlomomaru-
3upoBaHubld | 41,5 6,7 | 31,1 15,5 5,0 - - - 0,2 - - 5 31 Lentpo- MuHepanoBaTHbIE
6 Mepreib 1,7 OexHo- NIPOILUUBHBIE MATBI Barpanka
Tomsmeroiit 153 ol 1990l 030 | 48 | 11,02 | - - - 0,81 - 7,41 7 | 20 | AYTREROM mapicu 100
cJIaHel|
7|  Tpamur |70,29] 13,04| 2,19 | 0,98 | 5,54 - - - 011 | 758 | 027 | 13| 2 | 32 | MHewwo- | Musepanosarune | po o0
p P
6exHo- CKOPJTYIIBI Ha
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(UIBEPHO- | CHHT. CBSI3YIOIIEM
Ussectnax | 1,92 0,11 54,1 | 039 | 049 | - - - 0,2 - | 42,79 21 e
30CTpyH-
HBII
B 51,15 13,7 9,14 | 6,06 | 6,26 |922 2,11 | 1,74 26 | Dweep- | Munteparosanisie
a3’ajibpT R s R . R s - - - , s i _
8 L5 Tilﬁz:ni?o— cnl:lling:gl;iﬁfeM Banwas nieds
Jlomomut [ 0,44 | 0,2 [31,84] 20,72 | 0,34 - - - - - 46,94 22 | ayreesoii mapii 100
OpHocty- | MuHepanoBaTHbIE
JmaGas 47,21 14,09|10,56| 6,12 | 6,49 |8,65|129| - - 3,5 1,49 27 | nemwareit | mumamer Ha kpax-
? 1.4 MapoAyTh- | MaJbHOM CBSI3Y- Banwas news
Mssectusx | 0,7 | 0,19 |5429] 0,71 | 0,31 - - - - - 42,79 23 eBOM folIeM
Craelt 15008 14.77) 92 | 641 | 1423 | - |o36| - - | 362 | 1,33 28 Ta- Munepanosar-
10| XJIOPUTOBBIN 1,6 30CTpYH- | HBIH TEIJION30JIs- Barpanka
Jomomur 0,72 - 30,9 | 21,18 - - - - 0,7 - 47,12 24 HBIN IUOHHBIN IHYP
AkycTudeckue
Ia6opo | 46,8 | 16,96[10,01| 6,34 55 |[808] - - - 359 | 2,72 29 | AByxery- | HA OCHOBE
11 1,2 MIEHYaThII Barpanxka
STy TheBOM KOBPOBBIX 3aro-
M3sectuak | 1,37 | 0,65 44,18 8,68 1,12 - - - 0,05 - 43,95 25 TOBOK
Maprenos- 1 53 31 395 [ 440 | 12,02 | 838 | - |846] 0,11 - - - 30 | Llemtpo- | AxycTuueckue
CKHHU IJ1aK HlnaKoan-
12 1,4 OCKHO- IUIATHI THIIA eMHAS T1e4E
Kupnuunas BaJIKOBBII «AKMUTpaH»
76,37| 839 | 2,19 1,00 | 2,92 - - - - - 9,04 15
TJIMHA
JloMeRHBIR | ) 5 | 379 (48 14| 2,62 - |oea]312] 1,35 - - - 31 AKYyCTHUECKHE
13 LLUTaK 15 MHoro- OUATEL THIA Inakonpu-
v ’ BaJIKOBBIM eMHas I1e9b
K“pgf)‘;m’m 71,7] 162 22 | 1.9 5.6 - - - - 2,4 - 16 «AKMUHHT»
Flovensil 33 461 7.33 [ 263 | 84 | 1777 | - |525] 039 | - - | Lt 32 | Uenrpo-
[UIaK TBepabie M/B
14 K - 1,7 OEXKHO- UTTEL MADKH 250 Banuas neus
“ng‘;HHH 656 | 14,62] 6,22 | 225 | 746 - - - 01 | 3,71 . 17 | nyrsesoii P
- Lentpo-
Maprenos- | 3 3 395 [aa0 | 1202 | 838 | - |846| 011 - - - 26 Sesxcrio-
CKHH ITAK MaTtsl M/B Ha
1 1 ¢unbepHO-
5 Boii cim- 3 - CHHT. CBsI3ytollieM | BaHHas neub
karioro  |84,92| 1,35 55 | 0,54 | 115 | - - - 034 | 1,89 | 45 18 | socrpyii- Mapxn 125
KI/Ipl'[I/Iqa HBIN
16| Flomenmbit 30 o4l 1508] 333 | 811 | 052 | - |326| 054 | - - | 022 |16 o7 | @wmep- | Tlauret musepa- | Ilnakonpu-
nuIaK HBIN BEP- JIOBATHBIC Ha €MHas 11€4Yb
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TUKAJIbHO- CHUHT. CBA3YIOIIEM
Kupmwtietit |6y o1 16,75 7,77 | 264 | 689 | - | - | - | 04 |38 | - 2,5 | 19 | Aymeeoil | wapru IIDK-TC
Ooit 175 (Mokpas Tex-
HOJIT)
if;fif;; 18,66| 11,33 37,1 | 1557 | 1337 | - |4,19] 0,15 - - - 7 | 28 | Ommocry- | Msrkue m/B -
17 12 MeHYaThIil | THI HA OUTYMHOM Barpaska
boii cuim- ’ MapogyTh- | CBA3YIOILEM Map- p
katioro | 77,0 | 1,4 [ 123 03 1,2 - - - 0,6 - 72 35| 20 eBoii xu 100
KUpIIA4Ya
Jlomomaru- n y
suposanmbiil | 41,5 6,7 [ 31,1 15,5 5,0 - - - 0,2 - - 5 | 29 Ta- Oﬂy"‘e“g“e B
18 Mepreib 1,7 30CTpyH- 111;:)1/;;}(,:1]3;12 I:;IT}::/I_ Barpanka
I'muancTeiit HBIN yiom
cnanen |9382] 18:82) 2,32 | 438 11,02 | - - - 0,81 - 7,41 7 21 mapkn 125
JKectkue M/B
Ipanur  [70,29( 13,04| 2,19 [ 0,98 | 5,54 - - - 0,11 | 7,58 | 0,27 2 30 | ABYXCTY- e Ha GrTyM-
19 1,3 NIEHYaThII Barpanka
o HOM CBS3YIOLICM
Ussectnax | 1,92 0,11 54,1 | 039 | 049 | - - - 0,2 - | 42,79 4 | 22 | fUyTheoHd Mapku 250
Basamsr  |51,15| 13,7 9,14 | 6,06 | 626 |922| - - - 2,11 | 1,74 2 31 Uentpo- | MunepanosarHble
20 1,5 6eKHO- MpOIIMBHBIE MaThl | BanHas neus
Jlotomur | 0,44 | 0,2 [31,84] 20,72 | 0,34 - - - - - 46,94 3 23 | BamkoBwiit mapku 125
Jluabaz  [47,21] 14,09/10,56| 6,12 | 6,49 |[8,65]129| - - 3,5 1,49 3 32 Muoro- | MHHCPAIOBATHEIC
21 1,4 - CKOPJIyIIbI Ha Bannas neun
Vssectsix | 0,7 [ 0,19 (5429 071 | 031 | - | - - - - | 279 5 | 24 CHHT. CHIYIOMEM
mg“;f::mﬁ 50,08 14,77 92 | 6,41 | 1423 | - |o036]| - - 3,62 | 1,33 6 | 31 | Lentpo- M“Eiiiﬂoﬁim
22 P 1,6 OeKHO- CHI;IIT CB;E;/}omeM Barpanka
Jomomur 0,72 - 30,9 | 21,18 - - - - 0,7 - 47,12 4 16 JIyThEeBOM mapi 150
[aG6po | 46,8 | 16,96[10,01| 6,34 55 8,08 - - - 3,59 | 2,72 2 32 entpo-
OEeXKHO- MunepanoBaTHbIE
23 1 2 (bpmbepHo- IIJINTHI HA Kan- BanaHKa
Ussectusix | 1,37 | 0,65 [44,18| 8,68 1,12 - - - 0,05 - 43,95 | 5 17 ra- MaJIbHOM CBSI3Y-
30CTpyi- FOITEM
HBII
Pubep- MumnepainoBat-
24| MapreHoE |55 51 305|440 | 1202 | 838 | - [s46| 011 | - - - oAl 7| 26 | EEEPT | rennomsons. | L-TAKOMPH-
CKHHU IJ1aK TUKAJIbHO- €MHas I1e4b

JyTheBOU

LIUOHHBIN IIHYP
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Kupmanas |20 301 ¢ 39219 | 100 | 2.92 - - - - - 9,04 18
TJIMHA
HlomeHtuiit | 4 51 379 [48,14| 2,62 - o064 302 135 | - - - g7 | Omocry- | Aiycritieckite
25 IJjIaK 1 5 TICHYATBhIN IIJINTHBI HA OCHOBC IHJ'IaKOHpI/I-
KI/IpHI/IiIHLII/I 71’7 16,2 2’2 1’9 5,6 _ _ _ _ 2,4 _ 19 HapO,HXTI)- KOBpOBBIX 3aro- C€MHai 11€4Yb
ooit €BOil TOBOK
HoMeHHBIH 33 4ol 733 [og3 | 84 | 17,77 | - |525] 039 - - 1,51 28 Ta- AKyCTHYCCKHE
NS . [naxonpu-
26 [T TS——— 1,7 30CTpyH- IUTATBI TUIIA MHAS 64D
p601‘/’1 65,6 | 14,62] 6,22 | 2,25 7,46 - - - 0,1 3,71 - 20 HBIN «AKMHTpaH ¢ ¢
Maprenos- )3 3| 395 | 440 | 12,02 | 838 - | 846 011 - - - 29
CKHUH IIJIaK JByxcTy- AxycTudeckue i ET—
27 oy yp— 1,3 HEeHYAThII IUIUTHI THUIIA eMJ:{aﬂ qub
xarroro  |84.92| 135] 55 | 054 | 1,15 - - - 034 | 1.89 | 45 21 | Ayreesoii «AKMMHHT)
KUpIuya
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