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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Juciuninna «Haunyuimue JOCTYNHBIE TEXHO/JIOTHM B METa/UTypruv» o0ecreunBaeT
¢opmupoBaHue C/IeAyIOIUX KOMIIETeHI[UH C YUéTOM UHAUKATOPOB MX JOCTKEeHUs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

IK-1 CriocoOHOCTh OCYIIeCTB/ISTh JesTe/TbHOCTb,
HaxOZALIY0CS 3a NpejiesiaMi OCHOBHOM OK-1.3
rpodeccroHabHOU chepbl

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopeprxaHue HH/UKATOpa Pe3ynbTar 00yueHus
HH/MKaTopa
3HaTb TOHATHE «HAUTYYLLIHe
JIOCTYTIHbIE TEXHOJIOTUH»
[leMOHCTpUpYeT 3HaHUS O YMeTb aHa/IM3MPOBaTh HaWU/TyullIve
HaWIyuIlINUX [JOCTYTHbIX JOCTYTIHbIe TEXHOJIOTUU B
TEXHOJIOTHSIX MeTa/UTypruyeckoro | MeTaTypru C 1ieJibl0 BO3MOXXHOCTU
IK-1.3 MIPOU3BO/ICTBA, Pa3pabOTaHHBIX C | UX BHEJPEHHS B TIPOM3BO/ICTBO

Y4eTOM 3KOJIOTMYeCKUX Bnapers HaBbIKamMu BbIOOpa
TpeOOBaHWI 1 HaMpaB/IeHHBIX HA | HAWIYYIIeH JOCTYITHOW TeXHOJIOTHH
JIOCTIKEHHME BbICOKMX TeXHUKO- | /I UCT0JIb30BaHus Ha JIeMCTBYOIIEM

5KOHOMMUECKHUX T0Ka3aresen NIpeJNpUsATUU /151 pelleHus
TeXHOJIOTUUeCKUX, SKOJIOTUIECKUX U
WHBIX TIPO0/IeM

2 MecTo aucnuniMHbl B cTpykrype OOII

N3yuyenne puctmmiivHel «Hawnydime [OCTyIHble TEXHOJIOTMA B MeTaTyprumv»
Oasupyercsi Ha pe3y/bTaTax OCBOEHUsS C/IEAYIOIUX AUCLIUIIMH/TIPAKTHK: «3JKOJIOTHUecKast
6e30MacHOCTb», «3JKOoJorus MeTaJl/Typruueckoro TIPOM3BO/CTBAY, «Teopus
rUpoMeTaylypruueckux rpoLeccoB», «Teopusi mupomeTaylypruyeckux rpoLeccon», «Teopust
3/IeKTPOMeTa/UIypruueckux MpoLeccoB», «IIpou3BOACTBeHHAass NpPaKTUKA: TeXHOJIOrHuecKas
(TpOeKTHO-TeXHOJI0rMuecKas) NpakTUKa»

OucuurnvHa SB/ISIETCS NpeALIeCTBYIOLIeN ISt JWCLIATIIMH/TIPAaKTUK:
«[1pon3Bo/cTBeHHAs MPaKTHKA: NpeAJUIIOMHast ITPAKTUKa»

3 O0beM AUCIUILITHHBI

O0beM AUCHMIUTHHBI cocTaBisieT — 3 3ET

TPpyA0eMKOCTh B aKaJleMHYeCKHX yacax
(OauH akageMUUyeCcKHui yac COOTBETCTBYeT 45 MUHyTaM

Buj; yue0HOI padoThI aCTPOHOMHYECKOT'O Yaca)
Cemec
Bcero 1p Ne 4 Cemectp Ne 5
OO0111ast TPYZ0EMKOCTh 108 36 7
JACITUTUTAHBI
AyIuTOpHBIe 3aHATHS, B TOM 14 ) 12
yuce:




JIeKLIUU

(@)]

N

N

nabopatopHbie pabOThI

]

HpaKTI/ILIeCKI/IE/ CEMHUHApPCKHe
3aHATHUA

KoHrakTHasi pabota, B TOM
yucsie

B (popme paboThI B
3/1eKTPOHHOU
VMH(OpMaLMOHHOU
obpa3oBaTe/IbHOM cpejie

CamocrosTenbHasi paborta (B
T.4. KypCOBOE
NIPOEKTUPOBAHUE)

90

34

56

TpyzoeMKoOCTb
NIPOMEXXYTOYHOM aTTeCTalu

By npomexxyTouHOU
aTTecTaluy (UTOrOBOTO
KOHTPOJISI 110 JUCLIUTIINHE)

, Jauet

3auet

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHbBI

4.1 CBojHbI€e JaHHBIE 10 COEP)KAHUIO JUCIIHILTHHBI

Cemectp Ne 4

Bujbl KOHTAKTHOH paboThI

HaumeHoBaHHe

Ne Jlekumu

JIP

T13(CEM)

CPC

pa3jiejia 1 TeMbl

n/n
JUCLIUII/TUHBI Ne

Ko
Yac.

Ne

Kos.
Yac.

Kon.
Ne Yac.

Kon.
Yac.

dopma
TeKyILero
KOHTPOJISA

1 2 3

4

5

6

7 8

11

[Tonsitme
"Hannyuime
JIOCTYIIHBIE
TEeXHOJIOTUM .
HopwmarusHas
1 6aza. OTarbl 1
BHeJIpeHUs U
obmactu
npumeHenust HAT.
Bugpi
CIIPaBOYHUKOB

1,2 | 34

KonTponbH
ast pabota

IIpomesxxyTounas
arrecralys

Bcero

34

Cemectp Ne 5

Bujbl KOHTAaKTHOWH paboThI

HaumeHoBaHHe

Ne Jlekumu

JIP

T13(CEM)

CPC

pa3jejia U TeMbI

n/n
JUCHUILIUHBI Ne

Ko
Yac.

Ne

Ko
Yac.

Ne Yac.

Kom.

Kon.
Yac.

dopma
TeKyILero
KOHTPOJIs

1 2 3

4

5

6

7 8

11

1 WnadopmanyioHHo- 1
TeXHUYeCKHI
CIPaBOYHUK 110
HaWUIyYIIiM

2

1 6

39

v W=
a N

Hoxkag,




JIOCTYITHBIM
TexHoJiorusim U'TC
11-2022.
IIpousBozcTBO
aJTFOMUHUS

WudopmaioHHo-
TeXHUYeCKHI
CIIPABOYHUKU 110
HaWIyuIliM
JIOCTYIIHBIM
TexHoJiorusim U'TC
14-2022.
IIpoussoacTBO
ZIparorjeHHbIX
MEeTaJI/IoB.

-
N

17 Tect

w
p}

IIpomesxyTounas
aTTecTaLys

4 3aueTt

Bcero 4

4.2 KpaTkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHI

Cemectp Ne 4

Ne

Tema

Kpartkoe copep:xaHnue

[Tonarue "Haunyuiuve
[IOCTYIIHbIE TeXHOJIOTUH".
HopmaTuBHas 6a3a.
JTaribl BHEJI]PEHUS U
00/1acTy MpUMeHeHust
HAT. Buppr
CIIPaBOYHUKOB

Haunyuwas gocrynnas texnonorus (HAT) -
TeXHOJIOTUSI IPOU3BO/ICTBA MIPOAYKLIUU (TOBApOB),
BBITIOJTHEHUs PabOT, OKa3aHus yCIIyT, Onpe/esisieMast
Ha OCHOBE COBPEMEHHbIX JOCTU)KeHUI HayKU U
TeXHUKU U HaWIyydlllero COueTaHusi KpUTepueB
JIOCTYKEeHUSI 1ieJiell 0XpaHbl OKpYJKarollel cpefibl TIpy
yCJIOBUM Ha/IMUMsl TEXHUUECKON BO3MOKHOCTH ee
nipuMeHeHus. Jtaribl BHeApenus HT: pa3paboTka u
nyO/TMKaLys oTpac/ieBbiX cripaBouHukoB H/T;
yTBep)KeHre TeXHOJIOTMUeCKUX roKasaTesei
BbIOpOCOB, cOpocoB H/IT; dhopMupoBaHue repeyHs
NpeJnpUsTUIA, OTHOCSIIUXCS K | KaTeropuy;
pa3paboTKa MpeIpUsITASMU ITPOTPaMM TOBBILLIEHHS
9K0JIOTHYeCKOU 3¢ (eKTUBHOCTH; 0/j00peHHe
IIporpaMM Me>KBeIOMCTBEHHOW KOMUCCHel;
T0JIOKUTETbHOE 3aK/IF0ueHue roCyZapCTBeHHOU
5K0JIOTUYEeCKOU IKCIIePTU3bI IPOEKTOB HOBOT'O
CTPOUTEJIbCTBA WKW MO/IePHU3AL[MU POU3BO/ICTB;
Briziaua npenpusTHIO KOMITJIEKCHOTO
9KOJIOTMUeCKOoro paspetneHusi. O61acTv IpyUMeHeHHUsI
HT: 1. Xo3siicTBeHHas U (UK1) WUHas [1eITe/IbHOCTb,
KOTOpasi OKa3bIBaeT 3HAUMTE/IbHOE HeraTUBHOE
BO3/IeMCTBHE Ha OKPY)KaloLlylo cpesy. 2.
TexHoOrMUeCKue MpoLecchl, 060py10BaHMUE,
TeXHUUYeCKHe Crioco0bl M1 MeTO/Ibl, IPUMeHsieMble TIPH
OCYILleCTBJ/IEHUM XO351ICTBEHHOW U (U/IN) UHOM
JegrenbHOoCTU. Buasl UTC: UTC 11-2022.
ITpousBoacTBO amtomunus, UTC 26-2022.
ITpou3Bo/iCcTBO uyTryHa, cTanu u deppocmiaBos, UTC
14-2022. TIpon3BO/ICTBO /IparoLeHHbIX MeTa/I/IOB.
NTC 3-2019. IIpoussogcrso megu. UTC 24-2017.
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[Tpou3BOACTBO peKUX U peKO3eMe/IbHbIX MeTaslioB.
NTC 12-2019. TTpou3BoACTBO HUKE/S U KoOabTa.
NTC 13-2020. IIpor3BOACTBO CBUHLIA, LIMHKA U
KaMusi

Cemectp Ne 5

Ne

Tema

Kpartkoe copep:xaHnue

NudbopmariiioHHO-
TeXHUUeCKUN
CMIPaBOYHUK 110
HaWIy4IlIUM JOCTYITHBIM
TexHonorusim UTC 11-
2022. TIpou3BoOICTBO
AJTFOMMHUS

CripaBOUYHMK pacrpoCTpaHseTcs Ha Caelytolue
OCHOBHbIE BU/IbI [1eSITEIbHOCTU: - IPOX3BO/ICTBO
IJIMHO3€eMa;- IPOU3BO/ICTBO MEPBUYHOIO aTF-OMUHMUS;-
TIPOM3BO/CTBO aHO/I0B M @aHOZHOM Macchl; -
NIPOM3BOJCTBO KPEMHHUS; - IMTEMHOEe TIPOM3BOJCTBO
(Mpou3BO/ICTBO TOBAPHOMW MPOAYKLIMU U3 aTFOMUHUS-
ceipyja). CripaBOUHMK TakKe pacripoCTpaHseTcs Ha
TIPOLIeCChI, CBSI3aHHbIE C OCHOBHBIMU BUIAMU
JlesiTeIbHOCTH, KOTOpble MOTYT OKa3aTh B/IMSIHME Ha
00BeMBI SMUCCHM W/TH MacIITabbl 3arpsi3HEHUs
OKpY’Karolllel cpeJibl:- TPOU3BO/|CTBEHHbIE
TMPOLIeCChI;- METO/IbI TIPe/IOTBPALLeHUs] U COKpaIlleHHsI
IMUCCUM 1 0Opa3oBaHus 0TX00B. Paznen 1. Obias
rvH(opMallys 0 pacCMaTprUBaeMoOW 0Tpac/iv
NpoMBILLITIeHHOCTU. Pa3zen 2. Onucanue
TeXHOJIOTMUeCKUX MPOLIeCCOB, MPUMEHSIEMbIX B
aJIFTOMHUHHEBOM MPOMBILIeHHOCTU. Pa3zen 3.
Tekylirie ypOBHU TTOTPeOIeHUST U SMUCCHH B
OKpyxKarolyo cpepny. Pasznen 4. Onpenenenue
HaWIyYllKX [JOCTYITHBIX TeXHOJOTKM. Pa3gen 5.
Hawunyuive gocrynHsle TexHosoruu. Pasgen 6.
OKOHOMUUECKHe acreKThl peanu3alyy Hauiydlmx
JIOCTYTHBbIX TexHOMorui. Pa3nen 7. [lepcrieKTUBHBIE
TeXHOJIOTUH

WudbopmariioHHO-
TeXHUUeCKUN
CMIPABOYHUKM 110
HaW/IyulInuM JOCTYITHBIM
TexHonorusim UTC 14-
2022. TTpou3BoOICTBO
JIparoLjeHHbIX MeTasl/IoB.

Pa3gen 1. ob11jasi XxapakTepUCTHKA POU3BO/ICTBA
LIBETHBIX MeTa/JI0B. Pa3gen 2. Onucanue
TeXHOJIOTUYeCKHUX TIPOLIeCCOB Y MEeTO/[0OB,
TIpUMeHsIeMbIX [PY NTPOU3BO/CTBE [ParoLjeHHbIX
MeTasoB. Pa3gen. 3. Bo3zelicTBre Ha OKPY KaroLyto
cpeny. Paszen 4. OnipezesieHre HaUTyYIlInX
JIOCTYTIHBIX TexHOMoruM. Paznen 5. Haunyuiime
JIOCTYIIHbIe TeXHO/IOTUU. Pa3zen 6. DKoHOMUYecKue
acreKThl pean3aljii HaWTyuIlInX JOCTYITHbBIX
TexHonoru. Paszgen 7. [lepcrieKTUBHbIE TEXHOIOTUU
TIPOM3BO/ICTBA.

4.3 IlepeueHb /1abO0pPaTOPHBIX padoT

4.4 IlepeyeHb NpaKTHUYECKHX 3aHATHHN

Cemectp Ne 5

JIabopaTopHbIX pabOT He TIPeyCMOTPEHO




. Koi-Bo akajeMuueckux
Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKUX) 3aHATHI
4acoB
1 Pacuets! B o6sactu HT/] ipu ripon3BozCTBe 6
AJIFOMUHUS
7 Pacuets! B o6sactu HT/] mpu ripon3BozCTBe 9
JparolLieHHbIX MeTalJIOB

4.5 CamocrosiTe/ibHasi padoTa

Cemectp Ne 4

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 KoHTponbHast paboTa /7151 CTy/1eHTOB 3a0UHOM 10
dbopMbI 00yueHHsI
2 [TpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHasia 24

Cemectp Ne 5

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acoB

1 IToaroroska K 3a4éTy 6

2 IToAroToOBKAa K MPAaKTUYeCKUM 3aHSITUSIM 8

3 [ToAroToBKa rpe3eHTalyi 16

4 ITpopaboTKa pa3/ieJioB TeOPeTUYECKOr0 MaTepHasa 10

5 PellieHue crielina/ibHBIX 3a/a4u 8

6 TecTtrpoBaHMe 110 pasfiesiaM JUCLUIIIMH 8

B xo/ie npoBezieHNs 3aHSITUI 110 JUCLUIUIMHE UCTIOJIb3YOTCS C/eyollie UHTePaKTUBHbIe
MeTOZbI 00yUeHHs: TPEHHUHT, Pa300p KOHKPETHBIX CHUTYal[|i

5 IlepeyeHb yueOHO-MeTOANUYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 Metoanueckue yKa3aHHA /1A 00yYarOIIUXCSA 110 0CBOGHHIO JHUCLIUILITMHBI
5.1.1 MeToauuecKne yKa3aHus /s 00y4aOIUXCs 110 NPAKTHYECKHUM 3aHATHIM

[TpakTuueckue 3aHATUS TpeHa3HAUEHbI [I7Isl 3aKperyieH!s] HaBbIKOB pellleHHsl TTPAaKTUUeCKUX
TeXHOJIOTMUeCKUX 3a/jau TIPY paCCMOTPeHUM HaWIyUIlIUX JOCTYTHBIX TeXHOJIOTUM B 00/1aCcTU
MeTaJlTypruu.

3a Bpemsi, OTBeZleHHOe Ha MOATOTOBKY K MPaKTUYeCKUM 3aHSITHUSIM, CTY/IeHT JO0/DKEeH U3YUUTh
MaTepuaJ 1o Teme MPakTUUeCKOro 3aHSTUS U TIpe/IBapUTe/IbHO K HEMY TIO/ITOTOBUTHCS. [1pu
TOJITOTOBKe K MPAKTUYeCKUM 3aHSITHSIM CTyJleHTaM HeoOX0/[uMo paboTaTh C UCTOUHUKAMH,
yKa3aHHBIMU B CITMCKe peKOMeH/1yeMol JIUTepaTypbl, UHTEpPHET-peCcypcamH, rpe3eHTalusIMHU.
[Tnan 3aHATHM

1. O3HakOM/IeHUe C TeOpeTUUeCKMMH acrieKTaMU TeMbl, BHIHECEHHOM Ha 3aHsATHe.

2. Pa360p KOHKPeTHBIX IPUMepOB pellieHUs 3a/jau, 00Cyx/jeHue, BbisB/IeHe
TI0JIOYKUTE/TbHBIX U OTPHUIAaTe/TbHBIX aClIeKTOB 00CYK/1aeMoii Ipob/ieMbl; pelieHue 3a/au 1o
BapuaHTaM (110 CLIMCKY TPYTIIbI).

3. ®opMyMpOBKa MpeJIOKeHU U peKOMeH1aLiii.

ITpu IOATOTOBKE K ITPAKTUUECKOMY (CEMUHAPCKOMY) 3aHSITUIO C/IeZIYeT B IEPBYIO OUepeib
paccMOTpeThb BOTPOCHI 0 TeMe 3aHsATHs. [Ipy Mo;roTOBKe K MPaKTUYeCKUM 3aHSATHIM
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HeoOX0IMMO TIpOpaboTaTh MUTEPATYPy, YKa3aHHYIO Tpero/jaBaresieM, B 00beMe U3ydaeMou
TeMbl. CaMOCTOsATe/TbHOe M3yUeHre pa3/iesioB Kypca MPOMU3BOJUTCS C UCTI0/Ib30BaHHEM
JIUTePaTyPHBIX NCTOUHUKOB ¥ HHTEPHET-PECYPCOB.

[TpuMep npakTUYeCcKOro 3aHATHs Ha TeMy: «PacueTsl B o6sactu HT /I mpu ripon3BozicTBe
anoMHUHUS» (TeMaTrKa — «[Ipor3Bo/iCTBO rIMHO3eMa»)

KpaTkue TeopeTueckue cBefjeHUsS

['nrHO3éM gB/sIeTCS OCHOBHBIM ChIPbEM /1JIs1 3/IEKTPOJIMTUYECKOrO TT0/TyYeHusl aTFOMUHUS.
JTOMUHUPYIOLUMY SIB/ISIOTCS IIe/I0UHbIe CIT0COOBI TIO/TyueHHUs T/TMHO3éMa, KOTOPhIe B CBOIO
ouepe/ib, MOT'YT OBbITb pa3/iesieHbl Ha THIPOXUMUYECKHe U TepMUueckre. B rupoxumMuueckux
criocobax OKCHZ, amFOMUHMS U3B/IEKAOT B PACTBOP B BH/E IeJIOYHOTO a/TFOMHHATA TIPU
o6paboTke py/ibl paCTBOPOM e/IKOM I1iesioun. B Tepmuueckux crocobax OKCH/[| alFOMUAHUS
NepeBO/IAT B a/IFOMUHAT HATpUs (Kasus) CrieKaHWeM C COZI0M Y U3BECTHSIKOM, U3BEeCTHSIK
CBSI3bIBAaeT OKCHU/J, KDEMHMUS B IByXKa/bLIUeBbIA CHU/IMKAT.

HaubosbImiee pacripocTpaHeHre U3 rHIPOXUMAYECKUX CITOCOO0B ToTyuns criocob baiiepa, u3
TepPMHUUeCKHUX - criocob criekanusi. Criocob baiiepa mpumeHsieT-

sl TIpY TiepepaboTKe BHICOKOKAUueCTBEHHBIX OOKCHUTOB C HU3KUM CO/lepyKaHHeM
KpeMmHe3éMa. Crioco0 criekaHusi IPUMeHsIeTCsl K pa3/IMuUHbIM BUIaM BbICOKOKP@MHUCTOTO
AJIFOMUHHUEBOI'O CBIPBSI.

3ajaHue:

Paccuurats BbIXO[ CriéKa Ha 1 T 1o/1yyaeMoro rJiivHo3ema.

HaHo:

Ha criekanue nocryrmnaer 1muxTa CaeyrolLlero cocrasa, % macc.:

Al203 -11,3; Na20 - 6,9; SiO2 - 17,3; CaO — 32,4; I1IIII -26,4. Paccuutatsb co-

CTaB CréKa 110 KOMIIOHeHTaM U pacxof ero Ha 1 T riauHo3éma. Beixos riimHo3éma

13 criéka cocrasisieT 88%.

Pelienue:

[Ipu ciekaHWM BBIXOZ, CITEKA U3 IIMXTHI MeHbLIIe Ha BeJIMYUHY I10TepPh IPY ITPOKa/IMBaHUN.
CneposarenbHo, U3 100 Kr [IMXTHI CI1€Ka M101y4aeTcs

100-26,4=73,6 xr.

ITepecunTaem 310 KO/1M4ecTBO B % Macc., B3gB KOMuecTBo créka 3a 100%.

[Tonyunm cnepyromuii CoCTaB Criéka 1o KOMIoHeHTam, % Macc.:

Al203 - 15,3; Na20 - 9,4; SiO2 — 23,5; CaO — 44,0;

N3 100 kr créka npu Beixoge Al203 paBHOM 88% mosiyunTcs TJIMHO3éMa

15,3:0,88=13,46 kr

Ortser:

Ha 1 T rimmHo3éMa pacxop, criéka COCTaBUT:

P=1x100/15,3x0,88 =7,43 T

PekoMeHyeMbIil rpadUK BbITOHEHUs OTAebHbIX 3TarnoB CPC

O6yuatorumiicsi 3Hakomutcsi ¢ PITI, B KOTOpPO#i yKa3aH repeueHb MPaKTUUeCKUX 3aHSATUN U
peKoMeHJyemasi OCHOBHas U [IOINOJIHUTe/IbHAs IUTeparypa, UHTepHeT-pecypchbl.

Kpurepuu onjeHKM KauecTBa BbIIIOIHEHUS 3a/laHKs] HA IIPAKTUUeCKOM 3aHSATHUN

AxTrBHasi paboTta 00yuaromerocst Ha MPaKTHUeCKOM 3aHSATHU (aHa/IN3 TIOTyUeHHBIX B
pe3yJibTaTe pacyeToB pe3y/bTaTOB, NPeJJ/I0KeHHe MyTel N3MeHeHUsI UCXOHbIX JaHHBIX /151
JOCTVKeHHsI TPaBUIbHOCTH pacyeTa, OasaHca U T.11.).

5.1.2 MeTtouuecKue yKa3aHus AJIsi 00yJaromuxcs Mo CaMoCTOsITe/TbHOI padoTe:



5.1.2.1 BeinosHeHWe KOHTPOJIbHOM paboThI

Lenb paboThI

[Tpro6pecTy ONBIT CAaMOCTOSITeTbHOM TBOPYECKOU esATe/TbHOCTH, ITPO/IeMOHCTPUPOBATh
COCOOHOCTh K MCMO/Ib30BaHMIO TBOPUECKOTO MOTeHI[1aa, MOBBICUTh O0IIeKY/IbTYPHBIN
YPOBEHb.

3aganue Ha CPC

Haunnbii1 Bug CPC npeanonaraet MHAVMBHUyalbHOE CAMOCTOSITEIbHOE BBITIOJTHEHHUE
KOHTPOJIbHOM paboThl (TeopeThyeckuii BOMPOC U 3a/iaya) 10 Mpe/iJIoyKeHHOM TeMaTHKe C
VICTI0/Ib30BaHMEM [1epeyHsi peKOMeH/yeMbIX TUTepaTypbl ¥ UH(OPMaL|MOHHBIX PeCypCOB.
TpeboBanus K popme U CofiepKaHUIO OTUETHBIX MaTepHasioB

[Tocie caMoCTOSITENTBHOTO M3yUeHHsI peKOMEeH/[yeMOM JIUTePaTyPbl 00yUaroIuiics J0/DKeH
Npe/IOCTaBUTh MPENoaBaTeIt0 OTYeTHBIN JOKYMeHT 1o fJaHHoMy Buay CPC (TekcT fo/mkeH
obITh BeIMoHeH Ha 1K, Ha nucrax 6emnoit 6ymaru gpopmara A4). O6sem — 12-15 cTp.
PekomeHzialium 1o BBITIOJIHEHUIO 3a/laHUS

OOyuaromuiicst Ipy BeITIOJTHeHUH JaHHOTO BUa CPC MOJKeT 10/1b30BaThCs Kak
peKOMeH/lyeMbIMU OCHOBHOM U JIOTIOJIHUTE/ILHOM JIMTEepPaTypoi U MH(OPMAaLMOHHBIMU
pecypcamH, Tak 1 Mo/i0MpaTh 1 UCII0/Ib30BaTh HOBbIE MH(OPMALIOHHbIE UCTOUHUKH TI0
TeMaTHKe TeOpeTHUeCcKOro Borpoca (mmy0siMKalu B HayyHbIX )KypHanax - «L[BeTHble
MeTasuibl», «MeTtannypr», «/3BecTus By30B. LIBeTHast MeTa/ulyprusi» U Jp.), B MaTeprasax
MeXX/lyHapOJHbIX ¥ BCEPOCCUNCKHUX KOH(epeHL1i1, KOHIPeCCOB (Harpumep, MaTepyasbl
Konrpecca «l]BeTHble MeTasibl U MUHepasbl», I. KpacHOSIPCK).

PekomMeHiyeMblii rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

Bo BpeMst yCTaHOBOUHOM cecCcry 00yJaroIuiics BbIOMpaeT oHy U3 MPeAJIOyKeHHBIX TeM /st
BBITOJIHEHUSI KOHTPOJIbHOM paboThl. OOyuaroiuyiicsi BeibvpaeT TeMaTtukKy «Hauyuiiiast
JIOCTYTIHasi TEXHOJIOTHs» B TOM 00/71aCTH MeTaJUTypPriy, B KOTOPOU CHieL{haTu3upyeTcs U
TIJIaHUPYeT BBITOJIHSATh BBITYCKHYI0 KBaMU(UKALMOHHYI paboTy. I BapuaHT [jis pellieHust
3a/jaui.

Kpurepuu onjeHKr KauecTBa BbINOIHEHUs JaHHOro Buga CPC

[TonHOTA pacKpbITHS TEMBI TEOPETUUECKOT0 BOIPOCA Y NIPABU/ILHOCTD pellleHus 3a/jaul;
repeyeHb UCI0JIb3yeMbIX UCTOUHMKOB U YPOBEHb KOMITU/IITUBHOCTH T10 TeMaTUKe; KaueCTBO
oopmeHusi.

5.1.2.2 TecTupoBaHue 110 paszesiaM JUCLUILINH

Llenbto NOATOTOBKY K TeKyllleMy KOHTPOJIFO 3HaHWH (TeCTUPOBaHMIO) SIB/ISIETCS 3aKperieHue
3HaHuM 10 pasgeny «MHbopMalMoOHHO-TeXHUUYeCKUI CIIPaBOYHUK 110 HAW/TYUIIUM [IOCTYITHBIM
texHosioruam UTC 11-2022. TIpor3BoACTBO alFOMUHUSI».

[171s1 TeKy111ero KOHTPOJ/ISt 3HAHUM 00YUarOIMXCS 10 IaHHOM AVCLUTJIHE TIPe[lyCMOTPEeH TecT.
IIpu MoAroToBKe K TecTy obydaroiemMycsi Heo0xXouMo npopaboTaTk TeopeTHUeCKrii MaTepyat
JVCLIUIIVHBL.

3aganue Ha CPC

[Ipu MoAroToBKe K TeCTUPOBAHUIO CAMOCTOSITEIbHO U3YUNUTh TEOPETUUeCKUH MaTeprall C
MOMOLLbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTepaTypbl U MH(OPMAaLIMOHHBIX PeCypCoB U
IIPOYMUTATh KOHCIIEKT JIEKLJMOHHOI'O MaTepuara.

PekoMeH/ia11 10 BBITIOJIHEHUIO 3a/JaHUM

[17151 yCTIenHOro BBITIO/THEHHSI TECTUPOBaHUS 00yUaroieMyCsi PEKOMeH/YeTCsI BOCTIO/Ib30BaThCS
KOHCIIEKTOM JIEKLIMM M 3aKPENUTh TeOpeTUYeCKre CBeJleHUs1 U3yueHreM JI0TM0/IHUTeIbHON
JINTepaTyphl.

PekomMeHiyeMbli rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

[ToAroTroBKa K TeCTUPOBaHUIO IIPOBOAUTCS MTOC/Ie OCBOEHUS MaTepyasa paszena, 11 KOTOPOro
rpeJlyCMOTpPEH TecT.

Kputepuu onjeHKM KauecTBa BbINOJIHeHUs AaHHOro Buza CPC
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[TpaBW/ILHOCTb OTBETOB Ha BOTIPOCHI TecTa — bosee 50%.

5.1.2.3 IlogroroBkKa K NMpakTUYeCKUM 3aHATUAM

Hens

dopMUpoBaHKe B X0/l 3aHSATHI KOMIIETeHL[1I, pa3BUTHe HaBbIKOB MeTa/I/TyPruuecKux
pacueTos.

3aganue Ha CPC

V3yunTh OCHOBHYIO U JI0NIOJTHUTE/IbHYIO JINTEPATypPy MO0 TeMe MPe/CTOSIIero NpakTHYeckoro
3aHATHSL.

PekoMeH/ia111 K BBITIOJIHEHUIO 3a/jaHUST

[1py moAroTOBKe K MPaKTHYeCKOMY (CeMHUHApCKOMY) 3aHSATHIO C/Ie[lyeT B IePBYIO ouepe/ib
paccMOTpeTh BOMPOCHI 10 TeMe 3aHATHSA. [1py mororoBke K NpakTUUeCKUM 3aHITUSIM
HeoOX0IMMO TIpOpaboTaTh MUTEPATyPy, YKa3aHHYIO Mpero/aBaresieM, B 00beMe n3ydaeMou
TeMbl. CaMOCTOSITe/IbHOe U3yUueHHe pa3/iesoB Kypca POU3BOAUTCS C UCTIOIb30BaHUEM
JIMTepaTypPHBIX UCTOUHUKOB M UIHTEPHET-PeCypCOB.

PekomMeHiyeMblii rpadMK BBINOHEHUs OTenbHbIX 3Tanos CPC

O6yuatorumiicst 3HakomuTcsi ¢ PIT]I, B KOTOpO# yKa3aH repeueHb MPaKTHUECKUX 3aHSATHHA U
peKoMeH/lyemMasi OCHOBHasl U JJOTIO/IHATe/IbHAs JIMTepaTypa.

Kpurepun o11leHKM KauecTBa BHITIOJIHEHHST pabOThI

AxTtrBHasi paboTa obyuarorierocsi Ha MpakTUYeCKOM 3aHSITUHU (aHaU3 M0J/TyueHHbIX B
pe3y/bTaTe pacueToB pe3y/bTaToOB, NPe/JIoyKeHNe MyTell U3MeHeHUs] UCXOAHBIX JaHHbIX [J1s
JIOCTV>KeHUsI PaBU/IbHOCTH pacueTa, 6asaHca  T.11.).

5.1.2.4 Pemenue crieLiuajibHbIX 3a7a4y

Lenb

ITpoBepuTh yCBOEHHE MeTO/IUKK pacyeToB (6asaHCOB, pacxo/ja peareHToB U T.I1.) Kak
CIIOCOOHOCTE BBITIONHATH HEOOXO/[UMbIe paCcUeThl B TIPOLIeCCaX — HAWIYUIIINX JOCTYTTHBIX
TEXHOJIOTUI B MeTasl/Typrui.

3aganue Ha CPC

OO6yuaroruiicsi oc/ie MPaKTUYeCKUX 3aHATHN 110 TeMaTHKe 3a/lad CaMOCTOSITe/IbHO pelllaeT CBOU
BapMaHT 3a/lauM U CZiaeT TperojaBaTesito Ha TIPOBEPKY.

TpeboBanusi K popme U cofiep>KaHUIO OTUETHBIX MaTepHasioB

3ajiaua permraeTcs Mo OT/IeTbHOCTH, 0(OPMIISETCS KaK OOBIYHBIN TEKCTOBBIM IOKYMEHT B
PYKONMCHOW Wi KOMITbIOTEPHOMU (popMe.

PekoMeHyeMbIil rpadUK BbITOHEeHUs OTAebHbIX 3TarnoB CPC

CaMocTosiTeNTbHO BBIMOTHEHHBIE 3a/1auu (110 OT/e/IbHBIM TeMaM) CZIatoTCsl Iperno/aBaTesito Ha
TIPOBEPKY T0C/Ie pa3bopa ee TeMbl Ha TIPAKTUUECKOM 3aHSITUN WJTH CAMOCTOSITe/TbHOM
npopaboTKy.

Kputepuu o1ieHKM KaueCcTBa BBITTOJTHEHUsT PA0OTHI

[paBunbHOE pellieHue 3a/jauu (CxoxaeHue OasaHca U T.11.)

5.1.2.5 IlogroroBka K 3auety

Lenb

[TpoBepka c()opMHPOBAaHHOCTH KOMITETEHL[MI B IEpUOJ, U3yUYeHUsT JUCLUIIMHBI.

3apnanuve Ha CPC.

OO6yuaroruiicst oy4aeT /i/is1 TOATOTOBKY IepeueHb BOMPOCOB K 3a4eTy I0 TeMaTHKe
JUCLIMTIJIHBI C YY4eTOM MPOBepPKU C(hOPMUPOBAHHOCTU KOMIIeTEeHLUH.

TpeboBanusi K popme U Cofiep>KaHUIO OTUETHBIX MaTepHasioB

3aveT NMPOBOJWTCS B BUZE YCTHOTO coOece/[0BaHus 10 BOTIPOCAM, BBIHECEHHBIM Ha 3ayerT.
PekomMeHiyeMblii rpaMK BBINOHEHUs OTenbHbIX 3Tanos CPC

[ToaroroBka K 3aueTy OCYILLeCTBI/ISIeTCSI HA 3a4eTHOM HeJierte.
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Kpurepun o11leHKM KauecTBa BHITIOJIHEHNST pabOThI

3aueT 10 AUCLIUIIIVHE - TI0JIHbIE OTBEThI Ha BOIIPOCHI.

5.1.2.6 IToaroToBKa npe3eHTaUy (KaK pe3yJsbTaT MPpopabOTKY pa3/iesioB Te0PeTHUeCKOro
Marepuarsa)

Mo pazpenam aucuumivHbl Ne2 «HpOpPMaLMOHHO-TeXHUYECKUI CIIPaBOYHUK 110 HAUTyYLLINM
poctynHbiM TexHonorusam UTC 11-2022. TTpon3BogcTBo amoMuHusi» U Ne3 «IHpoOpmMaLoHHO-
TeXHUYECKUM CIIPaBOYHMKM 110 HAWIYUIIUM JOCTYIIHBIM TexHonorusam UTC 14-2022.
[Tpou3BOACTBO /IparoLjeHHbIX MeTa//IOB» 00yuarolljiecs: TOTOBSIT IIpe3eHTal|Io M0 BbIOpaHHOU
TeMe (JOIyCKaeTCs MOArOTOBKA 1 Mpe3eHTalyy JBYMsI-UeThIpbMsI 00yUaroiMuCs).
[IpumepHast TeMaTHKa /151 TIpe3eHTaLun:

HT/I npu npousBojCTBe IIMHO3EeMa.

HT/I npu uThe U3ienuii U3 altOMUHUS.

«3koCogepbepr».

BospelicTBre Ha OKpy KaroLllyr0 Cpe/ly IPU NIPOM3BO/ACTBE /IparolieHHbIX MeTasl/IoB.
OG6paiieHue ¢ 0TXOAAaMH, TIOYTPOAYKTaMU M 000POTHBIMU MaTepraiaMy TIpu
TIPOU3BO/CTBE IParoLjeHHbIX MeTaslIOB.

iR

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycreBaeMOCTH M TPOBeJeHHUs
MPOMEe)XYTOYHON aTTeCTalyy Mo JUCHMUIIUHE

6.1 OleHOYHbBIe CPeACTBA /I POBe/ieHHs TeKYIIero KOHTPOJIA
6.1.1 yue6HnbIii rog 4 | KonrposbHasi padora
Omnucanue nponeaypel.

OOyuaroiecsi CaMOCTOSITE/TBHO BBHITIOJTHSIFOT KOHTPOJIbHYIO paboTy, KOTOPYIO C/IAOT B Hauase
Ceccuuy Ha 5-0OM Kypce.

KontposbHast paboTa coCTOUT U3 2-X yacTeit (110 BApHaHTaM COTJIACHO TIOPSIIKOBOMY HOMEpY U3
CIMCKa CTYZEeHTOB IPYyMIibl):

1 yacTp — TeoOpeTHYeCKUM BOIPOC.

2 4aCThb - pelleHue 3aJauu.

Kputepuu oneHUBaHMA.

[TosTHOTa pacKpbITHS TEMBI TEOPETHUECKOTO BOTIPOCA U MPABU/ILHOCTD PEIIeHUs 3a/1auM;
riepeueHb UCMOJIb3yEeMbIX HCTOUHUKOB U YPOBEHb KOMIU/ISTUBHOCTH T10 TEMATUKE; KaueCTBO
odopmIieHHsl.

6.1.2 yueOHbIi roj 5 | loknaj
OnucaHue npoueaypsbl.

Hoxknazn (mo npesenTauyu) . OOyuarouiics enaeT A0K/Ia/ 1Mo npe3eHTaluu (He 6osiee 5 MUH.,
7-10 cnaiifioB), MOATOTOBIEHHOU B pefakTope Power Point o TemaTuke pasgena. JomyckaeTcst
TOJTOTOBKA 1 TIpe3eHTal[|y 1 I0K/a/ja IByMsI-UeThIPbMST 00y UYarOIUMUCS.

[IpyuMepHasi TeMaTHKa [i/1s1 TIpe3eHTaLu:

1. HT/I ripy npor3BOACTBE TJIMHO3EMA.

2. HT/I npu nuThe u3enuii U3 aTtOMUHUS.

3. «3koCopepbepr».

KpuTepuu onieHUBaHMA.
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[TosHOTa pacKphITHsL BOMPOCA, KauecTBO Mpe3eHTalyy (odopmieHre, UHPOPMaTHUBHOCTB),
OTBeThbI Ha BOIIPOCHI ayIUTOPUH TIPU JJOK/IaJie.

6.1.3 yue6HbIi roa 5 | Tect
Omnucanue npoueaypsl.

[1py MOATrOTOBKE K TECTHPOBAaHUIO CaMOCTOSITe/IbHO U3YYUTh TeOPeTUUeCKHi MaTepuar C
MOMOLLbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTepaTypbl U MH(OPMAaLIMOHHBIX PeCypCoB U
MIPOYMTATh KOHCIEKT JIeKLIMOHHOT0 MaTtepurara (Tpe3eHTaLm).

Kpurepum orjeHuBaHusl.
[IpaBUIBLHOCTH OTBETOB Ha BOMPOCHI TecTa — 6omee 50%.
6.2 O1jeHOYHBbIE Cpe/CTBA //Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KEHHUA
KOMIIeTeHI|UY B PaAMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
(MeToABI)
NuaukaTop KOCTKeHUs
Kpurepumu onjeHuBaHus OLleHMBaHMSA
KOMIIeTeHI{ MU o
NMPOMe)XyTOYHOH
aTTecTaluu
OK-1.3 CniocobeH mipeyiaraTh MyTH yayuiieHusi | TecTrpoBaHue,

MeTO/IOB MOJIyueHUs] MeTasioB (CIJIaBOB) | YCTHOE

C yueroM TpeOOBaHMM  TEeXHOJIOTHH, | cobecejoBaHME TI0
KayecTBa KOHEUHOM TPOAYKLIMU Y | BOIIpPOCaM K 3aueTy
OXpaHbl OKpY’Karolel cpe/ibl HA OCHOBE
HAWTYYIIUX JOCTYIHBIX TEXHOJIOTUH

6.2.2 TunoBbie OLieHOYHBIE CPeICTBA MPOMEXXYTOUHOM aTTeCcTalu

6.2.2.1 Cemectp 5, TunosBble oLjeHOYHBIE CPeCTBa /IS IPOBe/JeHUs 3aueTa 110
AUCLUIIIMHE

6.2.2.1.1 Onucanue npoueaypsl

3aueT Mo AUCLIMILIMHE MPOBOAUTCS B BU/le: 1 yacTh - TeCTUPOBaHUe; 2 UaCTh — 10 BOTMIPOCaM K
3aueTy

IIpumMep 3agaHud:

IIpumep TecTa:

1.Hatitu obsacts (MaTepuas), B KOTOPOW He TIPUMEHSIOTCs baliepoBCKue KpacHbIe IIaMbl:
a) ITpor3Bo/ICTBO KpacokK

6) Crekso

B) Kepamuueckasi MTKa

r) Kepamuueckue KIMHKepHbIe MaTepUallbl

2. CooTHecTH Ha3BaHue U (pOpMyJly aTFOMUHHUKCOep Kalliero MrHepara:

1. T'nb6cut a) Na3AIF6

2. KopyHy, 6) Ca0.A1203.2Si02
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3. Bepunn B) AI(OH)3
4. Kpuonut r) 2Be0.Al1203.6Si02
n) Al203
3. I1pu nepepaboTke He(eTMHOBOTO ChIPhSI HAWUTH MPaBUIbHOE OTHOIIIEHNEe UCXOAHbIX U
KOHEUHBIX MPOJIyKTOB:
a) 4,1 T HepesIMHOBOTO KOHLIEeHTpara + 6,5 T u3BecTHsika = 6,2 T crieka
0) 4,1 T HebeHOBOTO KOHIIEHTpaTa + 6,5 T n3BecTHsKa = 10,6 T crieka
B) 4,1 T HedeMHOBOTO KOHIleHTpaTa + 20,5 T U3BeCTHsIKa = 6,2 T crieka

4.HaliTu HeTOUHOCTh Cpe/iy TIpe/ijlaraeMbIX IyTel cHKeHus1 pacxozga Al203 (u3 UTC 11-
2022):

a) CHWKeHUe 1MoTepb MPU TPaHCIIOPTUPOBKE

0) CHWKeHMe TIOTepPb TIPH 3arpy3Ke B 37IeKTPOJTU3ePhI

B) CHIDKeHHE /10 ONTUMAaTbHBIX 3HaueHul pabouero HarnpsyKeHUs] Ha BaHHe

5. HailTi HeTOUHOCTb Cpe/iv TIpe/jjlaraeMbIX MyTel CHWKeHus1 pacxoga ¢propuzaos (u3 UTC 11-
2022):

a) MOBBILLIEHNE KaueCTBa ChIPbs

0) MOHVKeHUe TeMITepaTypbl JIeKTPOJIUTa

B) CHI)KeHHe /10 ONTUMabHbIX 3HauUeHui pabouero Harps>keHusi Ha BaHHe

[IpumepHbIii TepeyeHb BOIIPOCOB K 3a4eTy:

1. IToHsTHe «HaW/y4llasl JOCTYITHAsE TEXHOJIOTUS», IPUBECTH IIPUMepbI

2. OcHoBHble 337auu 6ropo HT/I, Ha3BaThb sTans! BHeApeHust HT/I.

3. Pa360p KOHKPeTHOW CUTYyallui: OCHOBHbIE SKOJIOTHYecKUe TIpob/ieMbl IPU MPOK3BO/ICTBE
IJIMHO3€eMa.

4. Pa360p KOHKPEeTHOU CUTYyallMi: OCHOBHbIE SKOJI0THYecKue IpobieMbl pU MPOK3BO/ICTBE
NIePBUYHOIO a/IFOMUHUS.

5. Pa3bop KOHKpeTHOM CUTyallMy: OCHOBHBIE 9KOJIOTHUeCKre Mpo0ieMbl TIpU TTPOU3BO/CTBE
000OKEHHBIX aHO/IOB.

6. Pa360p KOHKPeTHOW CUTYyalluy: OCHOBHbIE 3KOJIOTHYeCKre TIpobieMbl TIPY TIPOU3BO/ICTBE
aHO/IHOW MacChl.

7. Pa3bop KOHKPeTHOM CUTyalliK: OCHOBHBIE 9K0JIOTHUeCKre Tpo0ieMbl IpU JTUTeHHOM
TIPOM3BO/CTBeE.

8. Pa360p KOHKPeTHOM CUTYyallui: OCHOBHbIE SKOJIOTHYeCcKUe TIpob/ieMbl IPU MPOK3BO/ICTBE
KpeMHUs

9. Pa360p KOHKPeTHOW CUTYyallui: OCHOBHbIE SKOJIOTHYeCKre TIPobieMbl TIPY TIPOU3BO/ICTBE
[ paroLieHHbIX MeTaslIoB.

6.2.2.1.2 Kpurepuu orjeHUBaHUA

3auTreHo He 3auTteno
CriocobeH mpefijiaraTh MyTH YAYULIEHUS He criocobeH nipefyiarate MyTH yJIyUIlIeHUS
MeTO/IOB MOTyUeHHsI MeTaJI/IoB (CIJIaBOB) C MeTO/IOB IO/TyUeHHsI MeTaslIoB (CIJIaBOB) C
yueToM TpeOOBaHWI TeXHOJIOTUH, KaueCTBa yueToM TpeOOBaHHWI TeXHOJIOTUH, KaueCTBa
KOHEUHOM MPOAYKIMHA M OXPaHbI KOHEUHOU MPOAYKIMU U OXPaHbI
OKpY>Karollleil cpe/ibl Ha OCHOBe HaW/Iy4UllUX | OKpY’Karollel cpefibl HA OCHOBE HAWTYUIINX
JIOCTYTIHBIX TeXHOJIOTHI JIOCTYMHBIX TEXHOJIOTUN

7 OcHOBHas y4yeOHas MTepaTrypa

12



1. TIporjecchl 1 anmapaThbl [IBETHOW MeTa/UTypru : yueb. /171s1 By30B 110 HaIlpaBJ/IeHHIO
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5. Otikc I'. H. ITpousBoacTBo ctanu: (Pacuets) : yue6. nmocobue / I'. H. Oiikc, X. M. Nodde;
Pen. T'. H. Otikc, 1975. - 480.

6. Kypc nekuuii no aucuurivHe "Haunydliive 10CTYIIHbIE TeXHOJIOTUU /3e/1eHble TeXHOoa0ruun/" /
WpKyT. Hall. uccief. TexXH. yH-T, IH-T Hefipornosb3oBanus, Kad. mpom. skonoruu u
Oe3omacHOCTH Xu3HeaesTeapbHoCcTH, 2015. - 40.
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