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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor _ 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenpto ocBoeHUs AUCHUIUIMHBI (MOAyssl) «TeXHOIOrus OTHEYNOpOB» SBISETCS
OCBOCHHE OOYYAIOIIMMHUCSA 3HAHWA B OOJACTH TEOPETUYECKUMX M TEXHOJOTHYECKHX OCHOB
IIPOM3BOJICTBA OTHEYNOPHBIX MAaTEpPHAIOB M U3JEIUA Ha HUX OCHOBE, (POPMHUPOBAHUIO
MaKpOCTPYKTYPBI U CBOMCTBA U3/ICJIUNA B PA3JIMYHBIX YCIOBUSIX IKCILTyaTallUu.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuza TeXHoNorus orHeynopoB BXOJUT B YaCTh y4eOHOTro IuiaHa GOpMHUPYEMYIO
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Mumnepanorusi, kpuctaorpadus u nerporpadus

Opranuueckasi XuMus

[Ipoucxoxaenue u MetaMmophu3M OUOIUTOB

[Ipoueccsl u anmapaThl XUMHYECKON TEXHOJIOTHUU

AHanuTuyeckas XuMus 1 (GU3NKO-XUMHYECKUE METO bl aHATH3a

OO6mas xuMu4ecKasi TeXHOJIOT U

dusnyeckas Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

HanoctpykTypHbI€ BBICOKOTEMIIEPATYPHBIE MATEPHUAIIBI

KouTpoab mpousBoacTBa U cepTUdHUKaIUs OTHEYIOPHOM MPOAYKIIUN

Orueynopsl y moTpeouTens

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynprare ocBOeHMs JUCHMIUIMHBI (Monyinsi) «TexXHOJOrust OrHeymnopoB»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

Kon nnaukaropa

Nuaukatop 10CTHKEHUSI KOMIIETEHIUN

[TK-1 CriocoGeH BBIMOMHITH MPOU3BOACTBEHHBIE 33J]a4l B TEXHOJIOTHMYECKUX TOAPA3AETECHUSIX
OTHEYIIOPHOTO IMTPOU3BOACTBA

IK-1.1

OueHuBaeT mapaMeTpbl U PEXKUMBI B OCHOBHBIX M BCIOMOTATEIbHBIX
IpoLEeccax OTHEYIOPHOrO0 IPOM3BOACTBA U KOPPEKTHUPYET IMPOLECCHI
MIPOM3BOACTBA OTHEYIIOPHOM MPOAYKITUH

[TK-2 CnocoGeH OCyIIEeCTBIATh KOHTPOIb ChIpbS M MaTepualoB I oOecredeHus KadecTBa
OTHEYIIOPHOW TPOYKITUHU B XOJI€ €€ MPOHU3BOACTBA

[K-2.1

OcymiecTBiIsSIET KOHTPOJIb CHIPhSI K MAaTEPHAJIOB JIJIsi OOECIeYeHUsT KauecTBa
OTHEYIIOPHOM IPOJYKIIMHU B XOJIE €€ TPOU3BOJICTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 11 3adyeTHnix equnun; 396 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 286,05 akas. yacos:
— aynutopHas — 276 akaj. 4acos;
— BHeaynutopHas — 10,05 akaz. yacos

— caMocTosTenbHas pabora — 38,55 akan. 4acos;

— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma arrecraluu - SK3aMEH, 3a4eT, KypcoBasi padoTa

AynutopHas s s
| ronraxtras pabora E £ dopMa TeKyIIero
=
5 B aKaJl. Jacax 2] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) = . p Kon
S g © | camocrosTenbHOM | ycreBaeMOCTH U
JUCLIUATUINHBI 3 £ ., | KOMIETeHIIUN
O g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakr. | 3 &
Tlex. Z'g aTTecTalluu
3aH. 3aH. O &
1. Knaccudukanuss MaTepruaioB
CaMmocTosTeNnbHOE
11 Knaccudukanus .
U3yUYCHHE YcTHBIN orpoc IK-1.1,
OTHEYIOpHBIX MaTepuanos u| 5 | 6 | 8/5,61 | 4/41 5 .
. yueOHOIt 1 HayuHO| (coOecenoBaHue) [K-2.1
1760 12078
JUTEPATYPEI.
Hroro mo pazneny 6 | 8/5,61 | 4/41 5
2.  Teoperuueckue  OCHOBBI
TEXHOJIOTHH OTHEYIIOPOB.
. Pa6ora ¢
2.1 CaoiicTBa OTHEYHNOPHBIX
MATEDHAIOR 3JIEKTPOHHBIMU
P : yuaeOHuKamu.Pa3zp [ YcTHBIH ompoc IK-1.1,
OrHeynopHoCTb, 6 6/61 | 6/61 5
aboTka anropurMma| (cobecenoBaHue) [K-2.1
MaKpOCTPYKTypa
BBITIOJTHEHHUS
OTHEYIOPHBIX MaTepUaJIOB.
peleHus 3anad.
CamocTrosTenpHoe
2.2 T'a30mpoHMIIAEMOCTb. 6 6 4 u3ydeHue YcerHbli onpoc MK-1.1,
VY nenpHas HOBEPXHOCTD. yueOHO# 1 HayyHO| (cobecemoBaHue) [K-2.1
JUTEPATypBI.
2.3 TepMmomexanudeckue
CBOMCTBA. MexaHuka ITogroroBka k VYcrHbll onpoc
XpPYNKOCTH,  pa3pyIICHHS. 6 6 492 naboparopHo- | (cobecemoBanue); MK-1.1,
Hedbopmarmst o ' NIPaKTHIECKOMY nabopaTopHbIe MK-2.1
HAarpy3koi Tp¥  BBICOKUX| 5 3aHATUIO paboThI
temneparypax.Ilonsydects.
Ornucanue
(pa3paboTka)
aJIropuUTMa
24 Tenmoduznyeckue P o Brimmonmnenue
. (nomaroBoi
CBOMCTBA. MIPAKTUYECKUX MK-1.1,
6 6 4 MO/IEITH)
TenmonpoBoJHOCTS. pabor (pemeHne MK-2.1
. BBITIOJTHEHNS
Tepmuueckas CTOHKOCTb. 3amay).
OIIPEETIEHHOTO
JIEHCTBHUS,
penenus 3axad
25 BzanmoneiicTeue
OTHEYINOPOB c IloaroroBka YcrHBI onpoc
KOPPOIMEHTAMH. 6 4 naboparopHo- | (cobecemoBanue); IK-1.1,
CMmaunBaHNe U pacTEKaHUE. IIPaKTUYECKOMY 1a60paTOpHBIE IK-2.1
Bzaumoneiicteue 3aHATHIO padoThI
OTHEYINOPOB C METAJUIAMH.




Uroro no pazaeny 30 | 28/61 | 14/6U1 | 9,2
Uroro 3a cemectp 36 [36/11,611|18/101| 14,2 DK3aMeH
3. IMpoueccor TEXHOJIOTHH
OTHEYIIOPOB
CamocrosTensHoe
U3yUCHHUE
yueOHOI U HaAyYHO
31 ITponeccs JIUTEPATYPBI.
W3METbYCHUS. Teopun TTouck
IpoONeHuUs u 6 8/611 R/A1 3 JIOTIOJTHUTENBHOM | YCTHBIN onpoc IK-1.1,
uszMenp4yeHus. Kunernka nadopmanuu o | (cobecenoBaHuUE) IK-2.1
M3METbYCHUS u 3aJaHHOM TeMe.
Pa3MOJI0CIIOCOOHOCTb. BeinosHeHHE
MPAKTHIECKUX
pabot (pemeHue
3a/1ad).
CamocrosTensHoe
6 u3ydeHue
. CemMuHapckoe
3.2 Cwmemenne, MOIEIH yueOHOM U
CMEIIeHUS Mexanuzm Hay4YHOMH 3AIITHC. [K-1.1
’ 4 4/41 10 4 ITpoBepka )
npoiiecca CMEIIICHHS. JUTEPATYPHI. IK-2.1
WHUBUAYaTbHBIX
O HexTHBHOCTh CMEIICHUS. IloaroroBka k N
3amaHul
CEeMUHapCKOMY,
3aHSATHIO.
3.3 IIpoueccs
(hopmupoBaHuUs
OTHCYIOPHBIX MaTEpHAJIOB. IToxroroBka K YcrHEIi onpoc
3epHOBOM COCTaB. naboparopHo- | (cobecemoBaHue); IK-1.1,
5 3 12/41 | 4,15
IInactuuHoe ¢opmoBaHuUe. PaKTUYECKOMY 1abopaTopHbIE MK-2.1
H3zocratuueckoe 3aHATHIO padoTHI
npeccoBanue. Ilnukepnoe
JINThE.
Hroro no pazaeny 15 | 15/104 | 30/81 [11,15
Hroro 3a cemectp 15 | 15/101 | 30/81 [11,15 3a4€T
4.  Tepmuueckas  o0OpaboTka
OTHEYMOPHBIX MaTEPHAJIOB.
Onwucanue
(pa3paboTka)
4.1 Cnekanme. OHeprus anropuTMa
AKTUBALIN nporiecca (morraroBoit Boimonserte
CIICKaHUS. DakTophl, 10 8/8U1 12 3,2 MO/IEJTH ) VPAKTHHECCKIX [IK-1.1,
pabor (perieHue [K-2.1
YCKOpSIIOLIHe CIICKaHHE. BBITIOJTHEHHUS
3a1aq).
Kunernka criekaHusl. OTIPEICIIEHHOTO
JIeHCTBHS,
7 penreHus 3ana4q
CamocTosTenbHOe
M3YICHIC CemuHapckoe
yueOHOH U
4.2 BeicokoTemnepaTypHbie HAVIHOG 3aHSTHE. K-1.1
IPOLIECCHI 00paboTku 10 | 10/104 |16/10M| 2 i ITposepka -
MaTepHanos. Cyika JIUTEPATYPHI. IK-2.1
puanos. Cymka. Momrotoska x| PHAHBAAYaIBHEIX
3a7aHuit
CEeMUHAPCKOMY,
3aHSTHIO.
Hroro no pazneny 20 | 18/18U |28/10M| 5,2
5. TIlpomeccer mpu  obxwure

KYCKOBBIX MaT€pHaJIOB.




Wzyuenne
TEOPETHYECKOTO

5.1 Knaccudukanus MaTePHAT 1 YcTHBIN orpoc
TEPMHUUYECKHUX YCTAaHOBOK IIO 8 8 20/81 4 o F(I))TOBKa , (cobecenmoBanue). I1K-1.1,
00paboTKEe  OTHEYNMOPHBIX A OTHEHIIO Kontponbhas [K-2.1
MaTepuasoB. BRIIOHCHH pabora.
MIPaKTHYECKOTO
3aHSTHSL.
Pacuer kypcoBoit
paboThL. . )
5.2 Pexumel 8 10 6 4 BAITONHEHIE 3ammra KypcoBoi I1K-1.1,
TepMOOOPabOTOK. rpaduuecKoii paboThI IK-2.1
4yacTu paboThl
HUroro no pazaeny 16 18 26/81 | 8
Hroro 3a cemectp 36 | 36/18U |54/181| 13,2 9K3aMeH,Kp
VITOro 1o QHCLHIHIe 87 87/39,6 | 102/36 38,55 DK3aMeEH, 3a4eT,
)4 )4 KypcoBasi paboTa




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBareNbHbIC TEXHOJIOTHH — 3TO LEIOCTHAs MOJENh 00pa3oBaTeIbHOrO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJIEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBarenss W CTYACHTA), HMEIONIAs [EJIbI0 JOCTIDKCHHE IUIAHHPYEMBIX
PE3yJIbTaTOB C HOHpaBKOﬁ Ha HHIUBHUYaJIbHBIC OCO6CHHOCTI/I €ro Y4aCTHUKOB.
TexHONOrMYHOCTh Yy4eOHOTO Tpolecca COCTOMT B TOM, YTOOBI C/eiaTh Y4eOHBIH mporecc
IOJIHOCTBIO YIIPABIAEMBIM.

Peanm3anus KOMIETEHTHOCTHOTO ITOIX0/1a PEyCMATPUBACT HCIIOJIb30BAaHKUE B YUCOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJMUTOPHOW Pa0bOTOW C IEIbi0 POPMHUPOBAHUS M PA3BUTUS MPOPECCHOHATIBHBIX HABBIKOB
o0yyJaroumxcs.

Llenu, mocTaBlieHHBIE TPU HM3YYCHUU Kypca, JOCTUTAIOTCS 3a CUET KOMIUIEKCHOTO
noaxona K OOYYeHHMIO CTYAEHTOB, OCHOBAaHHOTO Ha COYETAaHWU TEOPETUYECKOro Kypca,
7a00paTOPHBIX 3aHITUH M CAMOCTOSITCIBHON IO3HABATEIBHON JCSITEIBHOCTH CTYICHTOB.
N3ydyeHne TEOPETHYECKOr0 Kypca TMPOBOJUTCS B CHEUUAIM3UPOBAHHBIX JIEKIIMOHHBIX
AyJUTOPUSAX C MCIIOJIb30BAHHEM BUICOTCXHHKH, TIO3BOJISIFOIIEH TPAHCIMPOBATH Yepe3 MOHUTOP
PUCYHKH, CXEMBI, MOJIEJIH, KOTOPbIE B 3HAUMTEIBbHON CTENIEHN 00JIEr4atoT IOHUMaHue Kypca.

3aHATHUS MPOBOJATCS C MPUMEHEHHUEM TPAJUIMOHHONW U MOJIYJIbHO-KOMIIETEHTHOCTHOM
TEXHOJIOTHH C UCT0Ib30BaHueM MHTEepHET-pecypcoB.

Jlekuuu mpoXoAaT Kak B TPAJAMIMOHHONW (opme, B BUJE MPE3CHTAIUM, Tak U B (hopMme
JeKIUA-UHPOPMAINi, OPHCHTUPOBAHHBIX HA HM3JIOKCHHUE W OOBSCHEHUE CTYJCHTAM HAYYHOUN
UHPOpPMALIUHY, TOMJICKAIIECH OCMBICIICHUIO U 3allOMHHAHUIO, JICKIUH-KOHCYJIBTAIUH, TJIe
TeopeTI/ILIGCKI/Iﬁ Marepural 3apaHeC BbIAACTCA CTYACHTaM AJId CAMOCTOATCIbHOIO U3YUCHUA, JJIA
NOJ-TOTOBKM  BOIPOCOB  JICKTOPY, TaKHUM 00pa3oM, JICKIUsS MPOXOAUT IO  THILY
BOITPOCBI-OTBECTHI-AUCKYCCHU .

JIeKIMOHHBIN MaTepHal 3aKperIsIeTcs B X0/1e MpakTHYecKuX 3aHaATui. Ha mpakTuueckux
3aHATUAX CTYACHTEHI HpI/IO6p€TaI-OT HaBBIKU HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH W YMCHHA
0O0BSACHSITH PE3YIbTATBI OKCIICPUMEHTA, OCHOBLIBAACH HAa 3HAHUAX TeopeTHqCCKOﬁ JacCTH Kypca.

NunuBuayanbHas caMOCTOSITENIbHAs — TO3HaBaTelbHAas  JIEATEIbHOCTh  CTYIECHTOB
3aKIIoYaeTcss B ToAOOpe JMTepaTypbl IO pasfelaM Kypca W ee u3ydeHuu. [lpm sToMm
MPEeyCMOTPEHbl HHAWBUYalbHBIE W TPYIIOBbIE KOHCYIbTAllMM IO HW3Y4aeMbIM pasleiam
Kypca. B pe3synbrare u3yueHus NaHHOW JUCHMILIMHBI CTYIAEHTHI JIOJDKHBI IPUOpECTH 3HAHUS,
YMEHHSI U OMpEeeNICH-HbI OMbBIT, HEOOXOAUMBIE sl Oyaylied MpakTHUYeCKON AeaTeIbHOCTH.
CamocrosTenpHas paboTa CTyJJCHTOB CTUMYJIUPYET CTYIEHTOB K CAMOCTOSITETIHHON POpaboTKe
TEM B TPOLECCE BBINOJHEHUS WHIANBUAYAIbHBIX 33JaHUN, B TIPOIECCe TMOATOTOBKH K
KOHTPOJIBHBIM paboTaM © HWTOTroBOHM arrecranuu. (CaMocTosTeNnbHas padoTa CTYJISHTOB
HaIpaBlieHA HA 3aKpeIyIeHHe TEOPETHUECKOro MaTepuaia, M3J0XKEHHOro MperojaBareieM, Ha
npopa60TKy TEM, OTBCJACHHBLIX Ha CAMOCTOATCIIBHOC U3YUCHUC, HA ITOATOTOBKY K BBIITIOJTHCHUIO U
3amuTe 1a00paTOPHBIX padoT, MOATOTOBKY K KOHTPOJIBHON pabOTe M UTOTOBOM aTTeCTAIlUU.

B Xoae 3aHSATHU npeanojgaracTcda UCI0Jb30BaHNEC KOMILICKCA MHHOBAIUOHHBIX MCTOOO0OB
WHTEPAKTUBHOTO OOYYESHUS CTYEHTOB, BKIIOYAIOIIETO B ceOsl:

- CcO37aHWe TPOOJIEMHBIX CHUTYyalldd C TIOKa3aTelbHBIM PEIICHHEM MPOOIeMbI
MperoaaBaTenem;

- CAMOCTOATEJbHYIO TIOMCKOBYIO JESTebHOCTh B pELIEHUH Y4YEOHBIX MpolieMm,
HATPAaBIIIEMYIO MIPEToaBaTeNieM;

- CAMOCTOSITETIFHOE pelIeHIe Po0IeM CTyICHTaMH IT0/T KOHTPOJIEM MTPETIoIaBaTelsl.

- Ipo0sieMHOE 00YYEeHHE — CTUMYJIMPOBAHUE CTYACHTOB K CAMOCTOSATEIHHON «O0OBIUE)»
3HAHWI, HEOOXOMMBIX JIJISl pEIICHUSI KOHKPETHOM MTPOOIEMBI.

- KOHTEKCTHOE 00yueHNe — MOTHBAIIUA CTYICHTOB K YCBOCHHIO 3HAHUH ITyTeM



BBISIBJICHUS CBS3€EH MCKAY KOHKPCTHBIM 3HAHUCM U €T0 IPUMCHCHUCM.
- 06yquHe Ha OCHOBCE OIIbITa — aKTUBHU3allus IMO3HABaTCIILHOM ACATCIIBHOCTU CTYACHTOB
3a CYCT aCCopali nux COOCTBEHHOTI'O OITBITA C npeaMCETOM U3YUCHUA.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomumxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1.Cynmumenxko, JI. M. OO6miast TeXHOJIOTHSI CHIMKATOB : yueOHuk / JI.M. CynuMeHko. —
Mocksa : UHOPA-M, 2020. — 336 c¢. — (Cpennee npodeccuonanbHoe odopa3oBanue). - ISBN
978-5-16-009741-1. - Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1070212 — Pexwum gocTyma: 1o MOANUCKe.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. SAnromkuH, FO. M. Temnodusuueckue u pabouyue CBONCTBA OTHEYNOPHBIX U
TETUTOM30JISIIIMOHHBIX MaTepuaoB : yueoHnoe nocobue / 0. M. Sutomkun. — Mocksa : MUCHUC,
2014. — 91 c¢. — ISBN 978-5-87623-767-5. — Tekcr : osmexkrponssiii // JlaHb
3JIEKTPOHHO-OnOmoreynas cuctema. — URL: https://e.lanbook.com/book/117284 — Pexum
JIOCTYIIa: JJi aBTOPU3. I10JIb-30BaTENECH.

2. CeeunmkoBa, H. 0. Xumudeckas TEXHOJIOTHS TOILIMBA : y4eOHO-METOAMYECKOE
noco6wue / H. F0. Ceunukosa, C. B. FOauna, T. I'. Bomomiyk ; MI'TVY. - Marautoropck : MI'TY,
2018. - 1 AJIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true - MakpooOBeKT. - TEKCT : AIIEKTPOHHBIH.

B) MeTroauyeckue ykasaHus:

1. CmupHoB, A. H. OmnpeneneHue CBOWCTB TIIMHUCTOTO ChIphbs : mpakTukym / A. H.
Cwmupnos, H. 0. Ceunukosa, C. B. lOnuna ; Marautoropckuii roc. TeXxHudeckuii yH-T um. I'. 1.
Hocoga. - Marautoropck : MI'TY um. I'. W1. Hocoga, 2019. - 1 CD-ROM. - 3ar. ¢ TuTyi. SkpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530
255/3819.pdf&view=true - MakpooObeKT. - TekcT : 37eKTpoH-HBIH. - CBeOeHUs JOCTYITHBI
takxe Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanwue [10 Ne noroBopa Cpok neiicTBUS JTUICH3UH
MS Windows 7
Professional (myis J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpouHo
Professional
7Zip cB000THO pacrnpoctpansemoe [10 0EeCCPOIHO
FAR Manager CcB000JIHO pactpoctpansemoe [10 0ECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
| Haspanue kypca | Cchlika



https://znanium.com/catalog/product/1070212
https://e.lanbook.com/book/117284
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3819.pdf&show=dcatalogues/1/1530255/3819.pdf&view=true

HammonansHas
unpopMmaonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHAEKC HAYYHOTO IIUTHPOBAHHA
[Touckosas cuctema Axagemus Google (Google
Scholar)
Wudopmannonnas cucrema - EanHoe OKHO
J0cTyna K MHGOPMAIIMOHHBIM pecypcaM
DIeKTpoHHBIE pecypcbl ondmoreku MI'TY um.
I'.1. Hocoa
Poccuiickas T'ocymapcTBeHHast OuOnmoTeka.
Karanoru

9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUITHHBI (MOTYJIs1)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp

https://www.rsl.ru/ru/4readers/catalogues/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKIIIOUACT:

1. YueOHnas ayautopus Ui IpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THUIIA OCHAILIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKALIMMU Ui HpPEJCTaBICHUS Yy4eOHOI
uHpopManuu OOJIBIION ayAWTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHS, NEepeaaydl U
npezcTaBieHus yueOHoH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YyeOHble ayAUTOPUHM [UIs NPOBEJIEHHS NPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
UHAVBUAYAJIbHBIX KOHCYJbTAllMM, TEKYLIEro KOHTPOJII M IPOMEXKYTOUYHOH aTTeCTallUH.
Ocnaiuenue: Jlocka, MyJbTUMEIUIHBIN IPOEKTOP, IKPAH.

3. YuebHas ayauTopus AJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOUYHOM aTTECTALlN OCHAIIIECHA!

- KOMITBIOTEPHO TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

4. TTomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHS M HPOPHIAKTHUECKOTO OOCIY>KHUBaHHS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/

Ipuioxkenne 1

6 YueOHO-MeTOoAHYeCKOe o0eceyeHne caMOCTOATEIbHOI PpadoThl 00y4aloIuXCs

[IpumepHbIe BOIPOCHI [UIsl cOOECE0BaHMS 110 TEMAM:

1. Omnpenenenue orueynopoB. KpaTkue wucropudeckue CBEIEHUS O IPOU3BOJCTBE
orHeynopoB. CTpykTypa NpOU3BOJCTBAa oOrHeynopos B wmupe u B Poccun. Crpykrypa
notpebienus orueynopos. Kiaccuduxkanus oraneynopos.

2. JInHacoBbIE€ OTHEYMOPHI.

2.1. OOmias XapaKTepHUCTUKa KPEeMHE3EMHUCTBIX OrHeymopoB: OOmas xapaKTepUCTHKA
KPEMHE3EMUCTBIX OTHEYNOpPOB. JIMHAacOBbIE W KBAPLUTOBBIE OTHEYIOPHI, OrHEYIOPBHl W3
KBapIIEBOIO CTEKJIA. ACCOPTUMEHT KBapUUTOBBIX OrHEymopoB. OO0iacTH NpUMEHEHUs
KBapLUUTOBBIX OrHEYNIOPOB. CBIPBE 17151 MPOU3BOACTBA KBAPLIUTOBBIX OTHEYNOPOB. KBapLuTHI.

2.2. ®U3MKO — XMMUYECKHE OCHOBBI IIPOM3BOACTBA JUHACOBBIX OTrHEynopos: [IpeBpamenus
KBapuuTOB Ipu HarpeBaHuu. [[uarpamma ®enepa u [IpsuHuimnukoBa. MuHepanusaTopsl I
JIMHACOBBIX OTHEYNOpoB. BeiOop MuHepanuzaropos, TpeOoBaHus K HUM. CBOWCTBa pacIjiaBoB —
MuHepanu3atopoB B cuctemax CaO-Al203-Si02, Ca0-SiO2-FeO, CaO-SiO2-Fe203,
MgO-AI203-Si02.

2.3. ®dazoobpa3oBaHMe B KBAapIMTOBBIX oOrHeymopax: Da3oBbIii cOCTaB W CTPYKTypa
JMHACOBBIX, KBAPLUTOBBIX OIHEYIIOPOB U MaTepUajoB HAa OCHOBE KBaplLIEBOI'O CTEKIA. Y CIOBUS
oOpa3oBaHus "mpsMOH cBA3M" B CTPYKType IMHAcOBBIX uznenuil. Ilpomecc nepepoxaeHus
KBapLUTOB.

2.4. TexHonoruss TpPOU3BOJACTBA JMHACOBBIX OrHEYHnopoB: TexHoyornyeckass OLEHKa
CBIPBEBBIX MaTEpUANIOB JJIs MPOU3BOACTBa AuHaca. [loaroToBka KBapuTa 1 MUHEpPAIU3aTOPOB.
[TpuroroBneHNE N3BECTKOBOTO MOJIOKA U U3BECTKOBO — KEJIE3UCTOM CMECH, YCIIOBHSI IPUMEHEHUS
CyXUX MHHEpaJIN3aTopoB. BpemMeHHble TEXHOJIOTMYECKHE CBSA3YIOIIKME UIs IPOU3BOJCTBA
U3JIEIIUN.

2.5. TexHOJIIOTHYECKUE CXEMBI MPOU3BOJCTBA PA3JIMYHBIX BHJIOB JUHACOBBIX OIHEYIIOPOB:
3epHOBOI COCTaB AMHACOBBIX IIMXT. M3MenbueHne kBapiura, kiaccudukarus nopoukos. [T/IK
kBapuuta. ®opma 3epeH, TUIIbI H3MEIbYAIOIIMX amnmnaparoB. CMelIeHHe AWHACOBBIX IIUXT,
nporecchl npu cmemeHnu. CmecutensHoe obopynoBanue. [IpeccoBanne TUHACOBBIX M3AETHM.
Tunsl npeccoB. @opMOBOYHBIE CBOICTBA AMHACOBBIX WIMXT. TpeOoBaHUs, MpEeAbABISIEMbIE K
coipiry. CriocoObl mpeccoBaHus TMHACOBBIX u3aenuil. bpak npu npeccoBanuu. Cymika JUHACOBBIX
OTHEYIIOPOB. MpOIECChl MpHu cymKku. OOxur auHaca. OU3NKO — XUMHUYECKHE TMPOIECCH MPHU
o0xwure. YcioBus TpuIUMHUTH3aUK. PexumMbl 00xkura. Bunel 6paka.

2.6. CrennanbHble JUHACOBbIE OTHEYTIOPBL: BricokomnoTHbIN JUHAC.
BricokokpemHe3éMUCThIN nuHac. [luHacokapOOpyHA, TUHACOXPOMUT. /IMHACOBBIE JIETKOBECHI.
KBapuuToBslie oraeynopsl. OrHeyImopsl U3 KBapleBOIrO CTEKIIA.

2.7. CpoiicTBa KBapUUTOBBIX OrHEymopoB: CTpyKTypa, MEXaHWYECKHE, XMUMHUYECKHE U
Tero(u3nueckue CBOICTBA KBapLMTOBBIX OrHEynopoB. Ciyxk0a KBapLHUTOBBIX OTHEYIOpPOB.
OcobeHHOCTH CITy’KOBI JMHAca B KOKCOBBIX OaTapesiX, CTEKJIOBApPEHHBIX, CTAICIUIaBUIBHBIX U
JIPYTUX IPOMBIIUICHHBIX NIeYax.

3. AIOMOCUJIMKATHBIE OTHEYTIOPbI

3.1. OOmas xapakTepUCTHKa allOMOCHJIMKATHBIX OrHeymopoB: UMcropus pa3Butus
npou3BoJcTBa. Knaccudukanus amoMOCHINKATHBIX OTHEYIOPOB 110 XUMUYECKOMY U (pa30BOMY
COCTaBy.

3.2. CeIpbé U1 aMOMOCUIIMKATHBIX OrHeynopoB: CTpyKTypa U Kiaccu(UKaIus TIIMHUCTBIX
MaTtepuanoB. OCHOBHbBIE CBOMCTBA TJIMHUCTOIO ChIPbS: XMMHMUYECKUH, I'PaHyJIOMETPUUYECKUI U
MHUHEPAJIOTUYECKUH  COCTaB, IUIACTUYHOCTb. CBA3YIOLIAs CIIOCOOHOCTb, OrHEYHNOPHOCTD,
TeMmreparypa W UHTepBal crnekanus. Cuctema TIJIMHA — BOJA; BIAaro€éMKOCTb, HaOyXaHUeE,
TUKCOTponus, pasxmiokeHne. IloBeneHme rimH npu HarpeBaHWH. IIepBUYHBIN MYJUINT:
CTPYKTYpa U OCOOCHHOCTH oOpa3oBaHus. KpemMHE3EMHUCTBIE MaTepHajbl: KBaplLEBbIe IECKH,



KBapLIeBbIE OTXO/IbI, KBAPILUTHI, MAPIIAIUT.

3.3. Cxembl NpOU3BOJACTBA AIIOMOCHUIMKATHBIX OTrHEYyHopoB: [IpuHIMNMAIbHBIE CXEMBbI
MIPOU3BOJICTBA ATIOMOCHIIMKATHBIX OrHEYNnopoB. [NHMHsAHAs CBs3Ka U cOCOObI €€ MOJArOTOBKHU;
arperarbl JJisi U3MEIbUCHHUS, CYIIKH U MOMOJIa TJIMHBI, OCOOCHHOCTH WX JKCIUTyaTaruu. Turbl
OTONIMUTENEH, NX MOArOTOBKA. MPOU3BOACTBO IIAMOTA: MOATOTOBKA K 00XKHTY, CIOCOOBI 00XKHTra,
OLICHKa KauecTBa, 36pHOBOM cocTaB. M3nenus u3 miuactuueckux macc. TeXHONIOruueckas cxema,
OCHOBHBIE TMPOLIECCHl, O0OpYyIOBaHHE, €ro paluoOHAILHOE UCHOoNb30BaHue. W3nenus wu3
MOJYyCyXHX Macc. TeXHOJOrHMYecKHe CXeMbl, OCOOCHHOCTH TPOM3BOJCTBA. PalMoHaIbHBIN
3epHOBOM COCTaB U MOJArOTOBKA MIAMOTHBIX Macc. [IpeccoBoe o6opyioBaHue, ero SKCITyaTamus,
XapakTepucTuku ceipra. Cymka U 0OXKUT HM3AEeTuid, PU3NKO — XUMHUYECKHUE TPOIECCHl MPH
oOxure. da3oBbIii COCTaB MIAMOTHBIX OTHEYNOPOB. X OCHOBHBIE CBOMCTBa, OCOOCHHOCTH
sKcIuTyaTanuu. [lomykucibie OorHEYopsl.

3.4. AJIOMOCHIIUKATHBIC OTHEYIOPbI u3 BBICOKOTJIMHO3EMUCTOTO CBIpPbSL:
My TOKpEMHE3EMUCTBIE, MYJUTUTOBBIC, MYJUIMTOKOPYH/IOBBIE OTHEYIIOPBL. MUHEpalbl TpyIIIbl
CUJUTUMAHUTA: TUCTEH, aHAATy3UT, CHIIMMAHHUT, UX CTPYKTypa COCTaB CBOMCTBA, MOBECHUE MTPU
HarpeBaHuu. ['maparel rauHO3EMa: AMacnop, OEMUT, TMAPAPTUIUIMT, UX CTPYKTypa, COCTaB,
CBOIICTBa, TMOBEACHHWE TMpH HarpeBaHuu. IlnaBrneHble BBICOKOTJIMHO3EMUCTBIE MAaTEpUaIbl.
CuHTeTHYECKHE BBICOKOTIMHO3EMUCTHIE MaTepuanbl. CuHTE3 My/uMTa. TeXHOJIOTrHYecKue
OCOOCHHOCTH TMPOM3BOJCTBA  BBICOKOTTIMHO3EMUCTBIX ~ OTHEYMOPOB U3  MPUPOAHOTO U
CUHTETHUYECKOTO ChIphs. llomyuyeHne CHHTETHYECKOrO BBICOKOTIMHO3EMMCTOIO HAIOJHUTEI,
COCTaBbl CBSI3KM U OCOOCHHOCTHM BTOPHYHOTO MYJUIMTOOOpasoBanus. (OOopymoBaHHe U
OCOOEHHOCTH €ro JKCIUTyaTallMu. PeXuMmbl CMEIIeHus, NpPecCOBaHMs, CYIIKM U O0Xura
BBICOKOTJIMHO3EMUCTBIX ~ OrHEYNnopoB.  (CBOMCTBAa  BBICOKOIJIMHO3EMHUCTBIX  OTHEYIOPOB,
O0COOEHHOCTH X CIIY>KOBI B TEIJIOBBIX arperarax.

4. TexHOJIOTUs NEPUKIIA30BbIX U MEPUKIIA30IINUHEINIHBIX OTHEYTIOPOB.

4.1. TIlepuxnazoBble orHeynopsl: llepukia3zoBble OrHEYHOpHI: OMNpPEAENIEHUE, HCTOPUs
pa3BuTUsl Tpou3BoAcCTBa. ChIpbE ISl MPOM3BOJACTBA IEPUKIIA30BBIX OTHEYNOPOB: COCTaB M
CBOMCTBa (KpUCTAILIMYECKHM M aMOp(dHBI MarHe3ut, OpyCHUT, PAacTBOPHI COJE€H MarHus,
MarHuiicoziepkaiie OTXOJAbl NPOU3BOJACTB), MECTOPOXKACHUS, CIOCOOBI  IMepepabOTKH.
TpeboBanus k kauectBy. OOoramieHue.

4.2. ®U3UKO — XMMUYECKHNE OCHOBBI MPOU3BOIcTBA: [loBeAeHe MarHe3uTa npy HarpeBaHuu,
KayCTUYECKHI U ClieYeHHbIE MOpOIKHA. Da30Bblid COCTaB M CTPYKTypa CHEYEHHOI'O NMEPHUKIIA3a,
nuarpamma cocrosinus MgO-SiO2-CaO-Fe203.

4.3. ITpou3BOACTBO MEPUKIIA30BBIX MOPOMIKOB: CXEMbI MPOU3BOACTBA METAIITYPTrUYECKUX
MOPOIIIKOB, COCTaBbl U CBOMCTBA MOPOMIKOB. OOXKUT MarHe3uTa BO BPAIIAIOIIMXCS U IIAXTHBIX
neyvax. [IbuieyHoc, cnoco6sl yrunn3anuu nblid. CHHTETUYECKUE METAJUTypPrUYecKue MOPOIIKH.
[1naBneHbIe epUKIIa30BbIE MAaTEPUAIIBI.

4.4. CxeMbl TpPOM3BOACTBA IEPUKIA30BBIX OTHEYNOPOB: TEXHONOrMYECKHE CXEMBbI
IPOM3BOJICTBA OTIENBHBIX BHJIOB H3JENUH, WX 0cobeHHocTH. OCHOBHOE 00OpYJOBaHUE, €ro
TeXHoJormueckas omeHka. CocTaB IIUMXT U Macc, TUApaTalys MEePUKIA30BBIX IOPOIIKOB,
dakTopbl e€ ompeAeNsoNIre; MPOLUECCH NpPU BBUIEKUBAHUM, Ha3HAUCHUE BBUIEKUBAHUE.
BpemeHHbIE TEXHOJIOTMYECKHE CBS3YIONIME M WX BIMSHHE Ha CBOMCTBa Macchl. CmenieHue
MEPUKIIA30BbIX IIUXT, almapaThl, MPOLECCHl, MPOUCXOJAIIMEe Npu cMmemieHuu. lIpeccoBanue
U3JIeHHA, CBOMCTBA ChIpIia, Opak mpu npeccoBaHuu. Cylllka MEpUKIa30BOro ChIplia, OpaK CYIIKH.
CnocoOs1 miepepaboTku Opaka. OOGKHUT U3AETUN, OCOOCHHOCTH CaJKU, MPOILECCHl MPHU O0XKUTE.
CBolicTBa TMEpPUKIA30BBIX M3JENUNA. PAIOBBIE, TEPMOCTOMKHE, W3AENIUs, IUIOTHBIE |
0COOOIJIOTHBIE M3AETHs, W3AeIMsS U3 IUIaBIeHOro mnepukiaza. OCOOEHHOCTH  CITy»KObI
MEPUKJIIA30BBIX OTHEYIIOPOB B TPOMBIIIUICHHBIX TIEYaX.

4.5. TlepuknazommuHenuaHbie OrHEYnmopsl: Kiaccudukanus mepUKIa3omIMUHETATHBIX
OTHEYTIOPOB: MEPUKIIa30XPOMUTOBBIE, XPOMHUTOIIEPUKIIA30BbIE, XPOMHTOBEIE,
nepuKiazommnuaenuaapie. [nuHeauapl W IOUHENIH: OCOOCHHOCTH CTPYKTYPBI, BHJBI
XpoMIIMUHENUAOB. ChIphE ISl MPOU3BOJCTBA XPOMCOJEPKAIIMX OTHEYHNOpPOB: XPOMHUTOBBIE
PYIBL, UX XUMHUYECKasi U MUHEPATbHAS XapaKTePUCTHKA, MECTOPOXKIeHus1, oborarenre. Ou3nko



— XUMUYECKHE OCHOBBI TPOU3BOCTBA MarHe3MaIbHOIIMMHEIUIHBIX OrHEeYIopoB. [Ipoieccsl mpu
HarpeBaHWU NEPUKIA30XPOMUTOBBIX CMeceil. BelllecTBeHHbI U 36pHOBOI COCTAB IIMXT: CXEMBI
MIPOM3BOJICTBA, MPOIIECCH Mpu o0xure. Ma3oBbIi COCTAB U CBOWCTBA MEPUKIA3OMITUHEINTHBIX
orueynopoB. HoMmeHkiiatypa ¥ 00JaCTH NPUMEHEHHUS MEPUKIA30IINUHEINIHBIX OTHEYIOPOB.
Cry>x0a B IPOMBITINICHHBIX TETUIOBBIX arperarax.

IIpuMepHbIii NepedyeHb NPAKTHYECKUX 3aaHUM:

3agaua 1: Onpenenuts MECAYHYIO M I'OJOBYIO SKOHOMHIO ChIpbs, €ciau K ¢apdopoBoil Macce
cocraBa: rimHa — 20%, kaonuH - 30%, monesoi mmar — 12%, nmermarut — 20%, kBapi - 18%
no6aButh 5% dapdopoBoro 6os.

3agaua 2 OmnpenenuTh MPUTOAHOCTH CBHIPbS AJs MOXydeHUs ¢GaphopoBBIX HM3IENIHNA MO €ro
XUMHYECKOMY COCTaBY.

3amaya 3: CkoilbKO CBOOOJHOTO KBaplia HAaXOAWUTCA B KaoJHMHE, €ClM O0Ilee CoJepKaHue
KpeMHe3ema B HeM — 47,6 % u riauHo3ema —38,5 %.

3anaua 4: PaccuuTarh OTHEYOPHOCTH KAOJIMHA 110 H3BECTHOMY XUMHUYECKOMY COCTAaBY.

3agaua 5: PaccunTarh XMMHUYECKYIO YUUCTOTY KaOJMHA 10 BEJIMUUHE [TOTEPh IIPH MIPOKATUBAHUY.
3anaua 6: PaccuntaTh BBIXO MYJUTUTA, €CIU K YUCTOMY KaolIUHY 100aBUTh 20,5% TeXHUYECKOro

TIIMHO3EMA.
®opmMyIMPOBKA HHANBHAYAJIbHOIO 3a1aHus Nel

Pacuer ctpykTypHOIi (OpMyIBI OCHOBHOTO TIHHOOOPA3YIOUIEr0 MUHEpala TIIMHUCTOM
MOPOJIBI IO XUMUYECKOMY COCTaBY TOHKOJIUCTICPCHOM (ha3bl.

1. CyTb panimoHaIbHOTO XMMHUYECKOTr0 aHAIN3a TIIMHUCTHIX TOPO/I.

2. OcoOEHHOCTH OMPEIENICHHS] BEIIECTBEHHOT0 COCTaBa TJIMHUCTBIX IOPOJ METOJ0M
paIoHaIbHOTO XMMHUYECKOTO aHaTN3a.

3. CriocoObl TUAarHOCTUKU MHUHEPATHHOTO THITA TIIMHUCTHIX TIOPO/I.

4. Oco0EHHOCTH KpPUCTAJIOXUMUYECKOTO CTPOEHUS OCHOBHBIX TJIMHOOOPA3yIOLIUX
MUHEPAJIOB.

5. Pacuet cTpykTypHOH (pOPMYIIBI OCHOBHBIX TITHHOOOPA3YIOIIMX MHUHEPAIOB 0 METOAY
bopueman-CrapbIHKEBHY.

6. IlporHo3Hasi OIEHKAa HEKOTOPBHIX TEXHOJOTHYECKHX CBOWCTB TJIIMHHUCTHIX TMOPOJ U
MIOBEJICHUS UX B O0XKUTE 110 CTPYKTYPHOU (hOpMYJie OCHOBHOTO TJIMHUCTOT'O MUHEpAJIa.



IIpuaoxenne 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAluM:

CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

ITnanupyemble pe3yabTaTbl 00y4eHUs

OrneHOYHBIC CPE/ICTBA

[1K-1 Criocoben

BBIIIOJHATE IMTPOU3BOACTBCHHBIC 3aJa4l B TCXHOJIOTNYCCKUX IMOAPA3ACIICHUAX OTHCYIIOPHOI'O ITPONU3BOACTBA

I1K-1.1

OueHuBaeT napameTpsl U PEKUMBI B
OCHOBHBIX U BCIIOMOT'aTEJIbHBIX MPOLECCAX
OTHEYIIOPHOT'O IIPOU3BOJCTBA U
KOPPEKTHUPYET MPOLECCHI IPOU3BOJICTBA
OTHEYIIOPHOM IIPOYKIIHH

IIpuMepHBIii IepeYeHb TEOPETUYECKHUX BOIIPOCOB:

1. Cpipp€ nans mpou3BOACTBA JMHACOBBIX OTHEYIOPOB; OlleHKa KaudecTBa. «Cyxoe»
nepepoXkIeHHe KBapIUTOB. BimsHue cocTaBa M CTPOEHUS paciiaBa Ha MeXaHW3M U 15
CKOpPOCTh TepepoxkaeHus. 2. DU3NKO-XUMHUYECKHE OCHOBBI IMPOU3BOJCTBA JIMHACOBBIX
orueymnopos. [{uarpamma cocrosinus Si02 no @ennepy u [Ipunuimnukosy. 3. [loBenenue
KpeMHe3éMa TpU HarpeBaHUU. YCJIOBUS OOpa30BaHMS «IIPSMOM CBA3M» B JHMHACOBBIX
orHeymnopax. 4. YcioBusi 00pa3oBaHusi «IpsSIMON CBSI3U» B IMPOU3BOJICTBE OTHEYIOPOB.
OCOOEHHOCTH OTHEYMOPHBIX H3JEeNUi, CTPYKTYpa KOTOPBIX XapaKTepu3yeTcs CBA3bIO
CKPUCTALIKPUCTAUD». 5. 3epHOBOM cocTaB JAWHAcCOBBIX Macc. OcobOeHHOCTH
MHUHEpaioo0pa3oBaHUsd NpU OOXKWUIe JUHACOBBIX OrHeymopoB. 6. IlpousBoncTBo
JMHACOBBIX OTHEYIOPOB WX CBOICTBA, oOnacTh mpuMeHeHus. 7. CnemnuaibHBIE BHJIBI
JMHACOBBIX OTHEYNOPOB: BBICOKOIIJIOTHBIN, O€3)KEeJIe3UCThI JMHAC, JUHACOXPOMHUT,
JTUHACOKOPAUEPHT. 8. XUMHKO-TEXHOJIOTHUECKAs KIaccuukanus TJIUH;
(bU3MKO-XMMHUYECKHE MpOoIlecChl Mpu HarpeBaHuu. 9. IIpou3BOJICTBO aTtOMOCHIMKATHBIX
OTHEYIIOPOB Ha OCHOBE TJIMH U KaoauHOB. [Iporieccer mpu o6kure. CriocoObI MPOU3BOICTBA
maMoTa, (a3oBblil coCTaB MIaMOTa, oleHKa ero kayectsa. 10. [Ipou3BoaACTBO MIAMOTHBIX
OTHEYNOpoOB TosycyxuMm crmocodom 11. TIpow3BOACTBO IMIaMOTHBIX OTHEYIOPOB
NOBBIIIIEHHONW IJIOTHOCTH (IIMXTa, Macca, PeXHM CMENIeHMs, INPECCOBaHMs, CYIIKA,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHHS

OneHouyHble CpeacTBa

o0xwur). 12. ITIpow3BOACTBO MIAMOTHBIX OTHEYHNOPOB IUIACTHYECKHUM CHOCOOOM;
ocobeHHOCTH (hopMoBaHuUs M CyHIKH chlpia. 13. IIpupoaHoe BEICOKOTITMHO3EMHUCTOE ChIPhE
JJId IpOU3BOJICTBA MyHJII/ITO-erMHGSéMI/ICTBIX OTHCYIIOPOB; OLICHKA KAaUCCTBA 3TUX BUIAOB
CBIpbsl, MIOBeICHNE IIpU HarpeBaHuM. 14. IlpuponHoe BBICOKOINIMHO3EMUCTOE CHIPHE LIS
IIPOU3BOJICTBA MYJUIMTOBBIX U MYJUINTOKOPYHIOBBIX OTHEYIIOPOB. TE€XHUYECKUM TTINHO3EM,
ero cocTaBa, CBOICTBA, 0COOEHHOCTH MPUMEHEHHSI B IPOU3BOJICTBE OTHEYIIOPOB.

3adauu onsa camocmosmenvro2o peerus.’

3anava 1: OnpenenuTs BIaXHOCTh (a0COMIOTHYIO U OTHOCUTENIbHYIO) TJIMHBI, €CJIH Macca
BIIaXXHOU riuHbl Obuta 500 Kr, a mocie cymku ctaia 462 Kr.

3anava 2: OnpenenuTh Maccy INIMHBI, BBICYIIEHHOU 10 12% (abc.), ecau Macca BIa)KHOM
riaabel 700 K.

3amaua 3: Marepuan ¢ BraxHocTbio 10% Becut 100 kr. Heobxoaumo ompeneauTs €ro
Maccy nocie yBiaaxkaeHus 10 20%.

3amaua 4: Omnpenenuts Maccy  “KOpked~ — BIAKHOCTbIO  22%, TOJTYYEHHBIX
¢unbTp-npeccoBanreM 1000 kr numkepa BiIakHOCTHIO 50%.

3amauya 5: KakoBa OymeT macca mpecc-OpoIIKa BIaXHOCTbI0 8%, eciH BBICYHIUTH B
OameHHOM pacnbuiMTeabHOM cymmie 1000 Kr nuinkepa ¢ BIakHOCTbIO 54%

3anmava 6: Paccuutath HEOOXOAUMOE KOTMYECTBO CHIPHEBBIX MATEPHUATIOB IS TOTYYCHHUS
500 kr papdopoBoit Macchl cocTaBa: riMHa 4acoBbApcKas —15 %, KaoTuH MPOCTHOBCKUN —
35 %, xBapu —25 %, noneBou mmnar - 25 %, eciii UCXO/IHbIE MaTepralbl UMEIOT BIAKHOCTh
riuHa 18%, kaomun — 16 %, xBapi - 0,5 %, nonesoi mmat —1 %.

3ajanne Ha pelieHue 3a1a4d u3 npodeccuoHalIbHON 00IacTH

3anaua 1: Paccuntarh mMUXTOBOM cocTaB GaphopoBOii MACCHI IO €€ U3BECTHOMY
paroHaIbHOMY cocTaBy (%): kaommHUT —53,2%, monesoit mmar —16%, kBapi —29,3%,
npoudre MuHepaisl —1,5%.

3amada 2: PaccunTaTh NIMXTOBOM COCTaB MAcChl IIPH MOJHOM 3aMEHE OJHOTO U3 ChIPhEBBIX
marepuanoB. 3BecTeH coctaB muXThl Kepamuyeckod wmaccel (%): rmuHa —30%,
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kaonmH-41,6%, moneBoi mmat —13,7%, kBapueBbiii mecok-15,7%. Tpebyercs 3aMeHUTH
PUMEHSIEMYIO TNIHHY HOBO#i, 00Jiee BBICOKOTO KauecTBa, coctana (%): Si02 —50,7; Al203-
32,08; Fe203- 1,4; Ca0-1,4; R20 - cnenpr; Ammnpk —14,0.

I1K-2 Criocoben

OCYHICCTBJIATL KOHTPOJIb ChIPbSA U MAaTCPUAJIOB JIJI obOecrneucHUs KauyecTBa OFHCYHOI)HOI\/'I IMPOAYKIMU B XOC €C IMMPOU3BOACTBA

I1K-2.1

Ocy1ecTBiseT KOHTPOJIb ChIPbS U
MaTepHuasoB JijIsl 00ecIeueHns KauyecTBa
OTHEYIIOPHOM MPOAYKIIUU B XOJIE €€
MIPOU3BOJICTBA

IIpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB:

1. ®U3MKO-XMMUYECKHE OCHOBBI MPOMU3BOJCTBA BBICOKOTITMHO3EMHUCTBIX (MYJIMTOBBIX)
OTHEYIIOPOB € IIPUMEHEHUEM TEXHUYECKOIO NNIMHO3EMA.

2. OU3MKO-XMMHYECKUE OCHOBBI IIPOU3BOJICTBA BBICOKOTIIMHO3EMHUCTBIX OTHEYIOPOB.
Bujel cbipbs (IpUpOIHOTO U TEXHUUYECKUX MPOITYKTOB) JUIS UX MPOU3BO/ICTBA.
3. IIpou3BoACTBO BBICOKOIVIMHO3EMHUCTOrO HIaMOTa HAa OCHOBE IVIMH U TEXHUYECKOIO
[JIMHO3€EMa.
4. OcHoBHBIE crocoObl oOoramieHusi MarHe3suToB. OOGXWUI MarHe3uTa B INAXTHBIX U
BpalLlalOLIMXCs 11eYax; MPOLECCHl IPU 00KHUTE.
5. PU3NKO-XUMHUYECKHE OCHOBBI IPOU3BO/ICTBA MIEPUKIIA30BbIX OTHEYIIOPOB, UX CBOMICTBA.
6. IIpon3BOACTBO NMEPUKIA30BBIX METALITYPIUUECKUX ITOPOIIKOB U MOPOIIKOB JJIsl U3AETUH.
MunepanbHblii U 36pHOBOI COCTaB MOPOIIKOB. KIMHKEpHAs TEXHOIOTHsI IPOU3BOJICTBA.
7. IlputeyHOC TIpH 0OKHMre MarHe3uTa BO Bpamiaronuxcs nedax. CrocoObl mepepaboTKu
IIBLIN.
8. IlpuHnunuanbHas TEXHOJIOTUYECKasi CXeMa MPOU3BOACTBA NEPUKIIA30BbIX OTHEYIIOPOB.
CaoiicTBa u 00J1aCTH IPUMEHEHUS IEPUKIIA30BbIX OTHEYTIOPOB.
9. Ilpou3BOACTBO NEPUKIIA30BBIX OrHEYNOPOB Ha IIMHUHEIBHOW CBS3KE, CBOWCTBA
OTHEYIIOPOB.

10. XpoMUTOBBIE pyABI — CBIPbE AJI MPOM3BOACTBa orHeynopoB. llnuHenuast (cocras,
CTPYKTYpa, CBOMCTBA).

11. IToBenenne xpomuTa Npu HarpeBaHWH. PU3HKO-XMMHUYECKHE OCHOBBI IPOU3BOJCTBA
[IEPUKIIa30-XPOMUTOBBIX OIHEYIIOPOB.

12. ®u3uK0-XMMHYECKHE OCHOBBI IPOU3BO/ICTBA NTEPUKIIA30-IUITUHEIUIHBIX OTHEYTIOPOB.
13. ®U3MKO-XUMHUYECKUE OCHOBBI TPOU3BOJICTBA TEPMOCTOMKHUX NMEPHKIA30-XPOMUTOBBIX
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OTHEYIIOPOB; MPOIIECCHI IPU 00KUTE; CBOWCTBA U TIPUMEHEHHUE.

14. Tlepukna30MIMUHETHIHBIE OTHEYIIOPBI: TPOU3BOCTBO; (GU3HUKO-XUMHYECCKHUE MTPOIECCHI
pu 00KUTE; CBOWCTBA, IPUMEHEHHUE.

3aoauu onsi camocmosmenvpHo20 peueHus.:

3angaua 1: OnpenenuTs MECSUHYIO U TOI0BYIO SKOHOMUIO CBIPbS, €Clu K GaphopoBoit
Macce coctaBa: riauHa — 20%, kaonuH - 30%, moaesoii mmart — 12%, nermatut — 20%,
kBapI - 18% mobaButek 5% dapdopoBoro 60si.

3anava 2 OnpenenuTs TPUTrOIHOCTD ChIPbS JUIS MoNydeHus (haphopoBbIX U3AETUHN MO €ro
XUMHUYECKOMY COCTaBY.

3amaya 3: CKoJIbKO CBOOOJHOTO KBapIia HAXOIUTCS B KAOJWHE, €CIIM 00IIee COACpKaHNue
KpemHe3eMa B HeM — 47,6 % u rmuHo3ema —38,5 %.

3anava 4: PaccunTaTh OTHEYIOPHOCTH KAOJIMHA 110 U3BECTHOMY XMMHUYECKOMY COCTaBY.
3amava 5: PaccunTaTh XUMUYECKYIO YUCTOTY KAOJWHA TI0 BEJMYUHE IOTEPh TPH
MIPOKATMBAHUHU.

3amaua 6: PaccumTaTh BBIXOJ MYJUIMTA, €CIIM K YUCTOMY KaoiuHy n00aButh 20,5%
TEXHHYECKOI'0 IIIMHO3EMa.

3ananue Ha pelieHre 3aaa4d u3 npodeCcCUOHANBHOM 006IacTu

Pacuer mMarepuanbHOro GajnaHca MpOU3BOACTBA MIAMOTHBIX OTHEYIOPOB JUISL Y PajbCKOrO
pernona wmouHocTthio 30000 T/ron. Ilombop chippeBBIX MaTepuanoB. Bwibop u
000CHOBaHME TEXHOJIOTMH POU3BOJICTBA.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

ITpoMexyTouHass arrectauus 1O IUCUUIUIMHE «TE€XHOJIOTHS OTHEYNOpOB»  BKJIKOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yUarOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/laHusl, BBIABIIOMIME CTENEHb C()OPMUPOBAHHOCTH YMEHHH W BIaJICHHIA,
POBOJIUTCA B (hOpME JIBYX 9K3aMEHOB, 3aU€Ta U BBINOJIHEHHS U 3alIUTHI KYpPCOBOM pabOTHI.

DK3aMeH MO JaHHOM MUCLUUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OuneraM, KaXIbli U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUYECKUX BOIIPOCA U IIPAKTUYECKOE 3a/laHueE.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aME€HA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO ONEepUpyeT
3HAHUSIMU, YMEHUSIMU, IPUMEHSET UX B CUTYalMsIX MMOBBIIIICHHOW CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics ITEMOHCTPUPYET CPEIHUM YPOBEHBb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBLIC 3HAaHHA, YMCHHUA OCBOCHBI, HO JOITYCKArOTCsd
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpaluiax, ICPCHOCC
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIECHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMN: B XOJE KOHTPOJILHBIX MEPOIPHUSITUN
JOTYCKAIOTCA OIIMOKH, TPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
OOyJarOIIUICSA WCIBITHIBACT 3HAYUTENBLHBIC 3aTPYJAHCHHUS TP ONCPUPOBAHWH 3HAHWSAMH U
YMEHHSIMH ITPU UX MIEPEHOCE HA HOBBIC CUTYAIINH.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaa) — 00yJarouuiicss 1IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ady.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOyuarommiics He MOMKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHMS HWHPOpPMALlMM, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

3adeT Mo JaHHOM AUCITUIUIMHE TPOBOJIUTCS B BUJIE TECTA HIIA B YCTHOUM (popMe o Bommpocam
W3 CIUCKA, JOBEAEHHOIO JI0 CBEICHUS CTYAEHTOB.

IToka3zarenn u KPUTECPHUH OICHUBAHUA 3a4eTa:

— OHLCHKY <«3Ga4YTE€HO0» CTYACHT IOJIYy4ac€T, €CJIW MOXCT IIOKa3zaTb 3HAaHWA Ha YPOBHE
BOCITPOU3BCACHUSA U 00BSICHEHHUS I/IH(I)OpMaI_II/II/I, HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHUA IMPOCTHIX
3ala4, MOKCT OaTb OLICHKY HpCHHO)KCHHOﬁ CUTyalllu.

— OLCHKY «H€ 3a4YTE€HO0>» CTYACHT I1OJYYacT, €CJIM HE MOXKET IMOKa3aTh 3HaAHWA Ha YPOBHE
BOCITPOU3BCACHUS U 00BSICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXKCT ITOKa3aTb HMHTCIJICKTYaJIbHBIC HAaBbIKU
pelmiCHus NPOCTHIX 3a/ia4, AaTh OLICHKY HpCIlJlO)KCHHOf/'I CUTYyallhH.

KypcoBass pabota BbINONHsSETCA O] PYKOBOACTBOM IIPENOAABATENsl, B IPOILECCE €€
HanMcaHusl 00YyYaroONIUiics pa3BUBACT HABBIKM K HAYYHOH paboTe, 3aKpeIuisis U OJHOBPEMEHHO
pacmmpsisi 3HAaHMs, IIOJydEHHble Ipu u3ydeHuu Kypca «TexHomorus orneynopos». Ilpu



BBITIOJITHEHHH KYPCOBOM pabOThI OOydYaroOImMACS JOJDKEH MOoKa3aTh CBOE YMEHHE pabdoTarh C
HOPMAaTHUBHBIM MAaTEPUAJIOM U APYTUMHU JIMTEPATYPHBIMU UCTOYHUKAMU, & TAKKE BO3MOXKHOCTH
CUCTEeMATHU3UPOBATh U AaHAM3UPOBATH (DAKTHUUECKUI MaTepHal K CAMOCTOSITEIILHO TBOPUECKHU €TO
OCMBICJIMBATh.

IToxa3aTe/n U KPUTEPHH OLIECHNBAHUS KYPCOBOi padoThI:

— Ha OLCHKY «OTJHYHO» (5 0a/sIoB) — MPOEKT BBIIIOJHEH B COOTBETCTBHM C 33aJaHHEM,
oOyuaromuiicss OKa3bIBa€T BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOM3BEIECHUS U
o0BsicHeHusT MH(OpMAIMKM, HO M HMHTEJUICKTyaJbHbIC HABBIKM pEIICHHs MpodjeM u 3ajad,
HaXO0X/IEHUS YHUKAJIBHBIX OTBETOB K IIPO0JIEMaM, OLIEHKH U BBIHECEHUSI KDUTHUECKUX CY>KJICHUMH;

— Ha OIICHKY «Xopomo» (4 6amia) — MPOEKT BBHIOJHEH B COOTBETCTBUH C 33JJaHHEM,
oOyyaroluiicss MOKa3bIBa€T 3HAHMSI HE TOJIbKO HAa YPOBHE BOCIPOM3BENEHUS U OOBICHEHUS
uH(pOpMallii, HO W MHTEUIEKTYaJIbHbIE HABBIKM pELICHUs] NpoOJieM M 3ajad, HAXOKICHUS
YHHMKQJIbHBIX OTBETOB K Mpoliemam;

— Ha OILICHKY «Yy/IOBJIETBOPHUTEJbHO» (3 Oayia) MPOEKT BBHIMOJHEH B COOTBETCTBUU C
3a/laHleM, OOYYaroIIUICs TMOKa3bIBA€T 3HAHUS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHECHUS
uH(OpMaIU, UHTEIICKTYaJIbHbIEC HABBIKM PEIICHHS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEeyJ0BJIeTBOPUTEJbHO» (2 0ayuia) — 3aJjaHie MPENoJaBaTelis BbIIIOJHEHO
YaCTUYHO, B MPOLIECCE 3aIIUTHI paOOThl 00YUYAIOMIUNCS JOMYCKAET CYIIECTBEHHbBIC OIIMOKH, HE
MOJKECT IMOKa3aTh MHTCIJICKTYAJIbHBIC HABBIKW PCUICHU A MOCTaBJICHHON 3aJda4u.

— Ha OIICHKY «HEeYAOBJIETBOPUTEIbHO» (1 0an) — 3ajaHue mpernoiaBaTelis BhIIOJIHEHO
YAaCTUYHO, OOYYaIOIIMICS HE MOXKET BOCIPOU3BECTH U OOBSCHUTH COJEp)KAHHE, HE MOXKET
MOKa3aTh UHTEIIEKTyalIbHbIe HABBIKU PEIICHHSI TIOCTABICHHOM 3a1auu.



