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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHBIE CPEACTBA Ul NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CiocoGeH oCyIIeCTBIATh pa3paboTKy, MOJAEPHU3AINI0 0OBEKTOB TETUIODHEPTETUKH 1
TEIJIOTEXHUKH, B TOM YHCJIE C YYETOM KPUTEPUEB KOHIEMIIUN YCTOMYUBOTO Pa3BUTHS
N]I-1 BeimonnseT pa3paboTKy KOHCTPYKTOPCKHUX U TEXHOJOTHUECKUX PEIICHHH 00BEKTOB
TEIJIOOHEPTEeTUKU U TETJIOTEXHUKHU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. KM-1. PacuerHoe 3aganue Nel «AHanu3 TEmoBoil cxemsbl KonakoBoi neun» (Pacuetnoe
3aJIaHHE)
2. KM-2. Pacuetnoe 3aganue Ne2 «MatepuanbHblii OajlaHC Mpoliecca MIaBKU KOHIIEHTpaTa
Ha mteiH» (PacueTHoe 3agaHue)
3. KM-3. PacuetHoe 3ananue Ne3 «MarepuaibHblil 0anaHc CTEKIOBAPEHHOTO MPOLIEcca»
(PacuerHoe 3amanue)
4. KM-4. Pacuetnoe 3ananue Ned «TemoBoii pacuer pereneparopa» (Pacuetnoe 3aganue)

BPC aucuuniavHbl

1 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHH TEKYIIEr0 KOHTPOJS YyCHeBaeMOCTH IO

AUCIHHILINHE:

KM-1 KM-1. Pacuernoe 3amanue Nel «AHanu3 TEMI0BOM cXeMbI KOJIMaKoBo# neuny (Pacuetnoe
3a/1aHUE)

KM-2 KM-2. PacuerHoe 3aanue Ne2 «MartepuaibHbIi OallaHC TpoIiecca IIaBKA KOHIIEHTpaTa Ha
mrreiin» (PacuetHoe 3aganue)

KM-3 KM-3. PacuerHoe 3aganne Ne3 «MartepruaibHbIi OaJlaHC CTEKIOBAPSHHOTO MPOIIECCay
(PacuetHoe 3amanue)

KM-4 KM-4. Pacuetnoe 3ananue Ned «TemnoBoii pacuer pereaeparopa» (Pacuetnoe 3aganue)

Buja npomexyToUHOM aTTecTANMU — DK3aMEH.

Beca koHTpOIBHBIX MeponpHsITHIL, Y0
Nunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 3 7 11 15

Paznen nucrunanHb

TemoTexHuka u 000pyI0BaHUE YEPHON METAJUTYPrun




TexHomornueckast cxema MoAroTOBKM UCXOAHBIX MAaTEPUAIIOB JUISL
JOMEHHOH 11aBku. TernoTexHuka u 000pyJ0BaHUE POU3BOCTBA
yyryHa. Temnorexuuka u o60opy1oBaHie MPOU3BOJICTBA CTAIIN

HarpeBarenbHble 1 TEpMUYECKHE [1€YN YEPHON METaJLUIyPIrUn

TennorexHuka 1 060pyI0BaHKE IIBETHON METAJUTYprHH

TennorexHonorus nonydeHus: meau. Koncrpykuus o6opyaoBaHust

MarepuanbpHbIid OallaHC TpoIecca IIaBKKU KOHIIEHTpATa Ha MTSHH

TemnorexHnka 1 000pyLOBaHUE TPOU3BOJCTBA CTEKIIA.

TexHonornuecKkne CUCTEMBI M IPOLIECCHI IPOU3BOACTBA CTEKIIA.
KOHCTpyKIMs CTEKJIOBAPEHHBIX ITeUe

KoHCTpyKTUBHBIN pacueT CTEKJIOBApEHHOU neun. MaTepuanbHbIi
OaylaHC CTEKJIOBAPEHHOTO IpoIiecca. JHeprocoeperaromime
MEPONPUSITHSI B TETJIOTEXHOJIOTHH CTEKIIOBApEHUs

TemnoTexHUYeCKUE pacueTbl 000PYI0BaHUS SJHEPTOEMKUX
IPOU3BOJICTB

PerenepaTuBHbIC TEIIIOOOMEHHUKH B SHEPTOEMKHUX IMPOU3BOJICTBAX.
TemutoBoii pacuet pereHeparopa. [loBeimienne 3¢ heKTHBHOCTH
MCIIOJIb30BaHUsI PETEHEPATOPOB

HcnaputenbHoe OXJIaKIEHNUE U TAPHUCAKHOE OTPAKJICHUE B
BBICOKOTEMIIEpAaTypHBIX ycTaHOBKax. PacueT cucreMsl
UCTIAPUTEIHHOTO OXJIAKIeHHs. PacueT oOpa3oBaHus rapHuCcaxa

Bec KM:

25

25

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[1K-2 N-1nk-2 Bemmonaser | 3uars: KM-1 KM-1. Pacuernoe 3amanne Nel «AHann3 TEIIIOBOH CXEMBI
pa3paboTKy Knaccudukanuro u obaactu | konmakoBoi neun» (PacyeTHoe 3amanue)
KOHCTPYKTOPCKHUX U | IPUMEHEHHUsI TOIJIMBHO- KM-2 KM-2. PacuetHoe 3ananue Ne2 «MatepuanbHblii OajlaHC mpoliecca

TEXHOJOTUYECKUX PEIICHUI
00BEKTOB TEIJIOIHEPTreTUKU
Y TEIUIOTEXHUKH

JHEPreTHUYECKHUX PECYpPCOB,
MIPaBOBBIC, TEXHUYECKHE,
SKOHOMUYECKUE,
HKOJIOTUIECKUE OCHOBBI
sHEeprocOepeKeHus
(pecypcocOepexeHus)
3aKOHBI M1 OCHOBHBIE
(u3MKO-MaTEMaTHUECKHE
MO/IeJIN TIepeHoca TeIUIOTHI U
Macchl MPUMEHUTENBHO K
TETIOTEXHUYECKUM U
TETUTOTEXHOJIOTUIECKIM
yCTaHOBKaM U CHCTEMaM
YMers:

PaccuuThiBaTh 1
aHAITM3UPOBATH MTPOIECCHI
TETJIOMACCOIIEPEeHOca B
JIIEMEHTax
TETIOTEXHOJIOTUYECKUX
YCTaHOBOK

OneHnBaTh NOTEHLIUA
SHEPro- u

IJIaBKU KOHIIEHTpaTa Ha mTeiin» (PacuetHoe 3ananue)

KM-3 KM-3. Pacuetnoe 3aganue No3 «MarepuanbHblil 6anaHc
CTeKJIOBapeHHOro mporueccay (Pacuetnoe 3aianue)

KM-4 KM-4. Pacuetnoe 3ananue Ne4 «TernoBoil pacuet perenepaTopar»
(PacueTHOC 3a/1anme)




pecypcocOepekeHus Ha
00BEKTE IEeATEIHLHOCTH 32
CUeT NMPOBEJCHHUS
pecypcocheperaronmx
MEpONPUITUI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KM-1. PacuerHoe 3amanue Nel «AHAJIHN3 TENJIOBO cXeMbI KOJIIIAKOBOM e

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO MeponpusTus: PacueTHoe 3aganue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJILHOr0 MeponpusaTusi: CTyJCHT B COCTaBe OpUTabI MOTydacT
3aJJaHUE U B TEYCHHE TPEX HEAENb €ro BBINONHSET. YacTh MYHKTOB 3aJaHUS BBINOIHSIETCS B XOJI€
MPAKTUYECKUX 3aHSATUH, 4YacTh — B pPaMKaX CaMOCTOSTENbHOH paboTel. PacderHoe 3amaHue
odopmiisieTcs B BUJie OpUragHoro OT4eTa u MpeCTaBIIsIeTCs IPENoaaBaTelio.

Kparkoe cogepkanue 3agaHus:
CocTaBuTh ypaBHEHHE TEIJIOBOTO OajlaHCa KaMEPHOU KOJIMAKOBOI 1eyu (Ie4u
NepUOANYECcKOro aAecTus). OnpenenuTy pacxo/ TOIIMBA 10 NEPUOaM TEXHOJIOTHYECKOTIO
nporuecca. ChopMynupoBaTh MPeiIoKEHHUS 0 S HEPrOCOSPEKEHHIO.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YJIbTATHI 06yquH$[ IO AMCHUIIIIMHE BOHpOCBI/SaI[aHI/IH JI1 IIPOBCPKU

3HaTh: 3aKOHBI M OCHOBHBIE (PU3UKO-MATEMATHYECKHE 1.3axkoHbI nepeHoca TemIoThl U
MOJIEJIM TEPEHOCa TEMJIOThl U MacChl NMPUMEHHUTEIBHO K Macchl B paboyeM MpOCTPaHCTBE
TEIIOTEXHUYECKUM u TEIIOTEXHOJIOTMYECKUM KOJIMIAKOBOM eun

yCTaHOBKaM U cHCTEMaM 2.KonmakoBas neys - 37T0. ..

3.IlpuHnMnuaNbHbIC OTIIMYUS
KOJINAKOBBIX MeUe JUIsl OTHKUTA
JIMCTOB

4.Ilepeuncnute TEMIOBbIE
MOTOKH B PACXOJIHOW YacCTH
TEIUIOBOTO OajaHca Mmevu

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bIN0IHeHUsA 3HaHus: PacueThbl BHITOIHEHBI KOPPEKTHO, O6€3 OIIHOO0K.
CTyIeHT MOKET IPOKOMMEHTHPOBATH KAXKIYIO CTPOKY OTYETa M KaXKJI0€ YUCIIO, IIPUBEICHHOE B
otuete. UmmrocTpaTUBHBIN MaTepuan ohopmiieH Ka4eCTBEHHO, 0e3 OIHOOK.

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6bINOJHeHUs 3HAHUs: Pe3ylIbTaThl pacueTOB COACPKAT HETOUHOCTH.
CTyIeHT MOKET MPOKOMMEHTHPOBATh KAKIYIO CTPOKY OTYETa M KaKI0E€ YUCIIO, TPUBEICHHOE B
otuere. MumrocTpatuBHBIN MaTepuai opopMIleH KaueCTBEHHO, 0€3 OIHMOO0K.

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6bINOJIHEHUs 3HaHUA: Pe3ylbTaThl pacyeToB COAEPKAT OLIHOKU.
CryneHT 3aTpyAHseTcsi IPOKOMMEHTHPOBATh KaKIYI0 CTPOKY OTUETa U KaXKJ0€ YHCIIO,
IpUBEJIeHHOE B oTyeTe. B mpoiiecce cobece1oBaHMs CTYACHT MPOSIBIIIET MOHUMAHUE TTOTY4EHHBIX
pEe3yIbTATOB.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)




OnucaHnue xapakmepucmuxu evblnoneHus 3Hanus: HeBbIOIHEHNE KPUTEPUEB, TPEIBABISIEMBIX
JUISL TIOJTy4eHHS OlleHKH "3".

KM-2. KM-2. PacuerHoe 3aganune Ne2 «MaTepuajbHbIN 0ajIaHC Npouecca NJIaBKu
KOHLEHTPATA HA IITelH)

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOrO MeponpusTusi: PacueTHoe 3aganue

Bec konTpoabHoro meponpusitusi B bPC: 25

IIpouenypa mpoBeaeHHusi KOHTPOJIbHOr0 Meponpusitusi: CTyACHT MOJy4YaeT WHIMBHUAYyaIbHOE
3aJJaHUEe U B TEYCHHME YEThIPEX HEeNlb ero BHINOJHSAET. YacTh MyHKTOB 3a/laHUsl BBINOJIHAETCS B
X0J/ie MPAKTHUUYECKUX 3aHSATUM, 4acTh — B paMKaX CaMOCTOSITEIbHOM paloThl. PacueTHoe 3amaHue
odopmIsieTcs B BUJIE OTUYETA U MIPEJICTABISIeTCS MIPEnojaBaTelo.

KpaTtkoe conep:kanue 3a1aHusi:
1. Onpenenenre MUHEPATOTUYECKOTO COCTaBa KOHIIEHTpATa
2. OnpeneneHue yaeabHOTO BbIXOa M COCTaBa IITEHHA
3. Onpenenenue yaenbHOrO pacxo/ia KUCIOpo/ia Ha MPOLIECC OKUCICHUS
4. OnpeneneHue yaeabHOTO pacxoaa KUciaopoaa
5. Onpenenenue yaenbHOTO BBIXOAA JUOKCHIA CEPhI
6. MarepuanbHbIi 0alaHC Mpoiiecca IUIABKU KOHIICHTpaTa

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3amiaHUpOBaHHBIC  pE3yNIbTaThl  O0ydeHWs 10 | Bompockl/3amanus A1 IpOBEPKU
JUCLUIUIMHE

3nate: Knaccudukanmio u oOnacT TpUMEHEHUS 1.Kakue ToniaMBHO-IHEPreTUUECKHE
TOIJIMBHO-3HEPIreTUUECKUX  PECYpCoB, IPaBOBBIE, pecypchl UCIONb3YIOTCS B
TEXHUUYECKHE,  HKOHOMUYECKHE,  DKOJOTHYECKUE TEIUIOTEXHOJIOIMU IIPOU3BOJCTBA
OCHOBBI SHEprocoepexeHus (pecypcocoepexeHms) Meau?

2.CTpyKTypa TEeIIOTEXHOJIOTHYECKOTO
KOMIUIEKCa POU3BOICTBA MEMIH.
3.Cymunku j1st MEHOTO
KOHIIEHTpAaTa.

4.00o0ranienue cyib(puIHbIX MEAHBIX
pyA.

5.Bubl pyIHBIX TIJIABOK B IBETHOM
METAJUTYPTHH.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmukuy 6blNOJIHeHUs 3HaHUsA: PacueTsl BBIIOIHEHbI KOPPEKTHO, 06€3 OINOOoK.
CTyIeHT MOKET IPOKOMMEHTHPOBATh KAXKIYIO CTPOKY OTYeTa M KaXKJI0€ YUCIIO, IIPUBEICHHOE B
otuete. MmmrocTpaTUBHBIN MaTepuan ohopmiieH KadeCTBEHHO, 0e3 OIMOOK.

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6bINOJHeHUs 3HAHUs: Pe3ylIbTaThl pacueTOB COACPKAT HETOUHOCTH.
CTyIeHT MOKET MPOKOMMEHTHPOBATh KXY CTPOKY OTYETa M KaKI0€ YUCIIO, TPUBEICHHOE B
otuere. MumrocTpatuBHBIN MaTepuall oopMIleH KaueCTBEHHO, 0€3 OMHMOO0K.

Oyenka: 3 («yIOBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0




Onucanue xapakmepucmukuy 6blNOJIHeHUs 3HaHUsA: Pe3yabTaThl pacyeToB COJEPKAT OUTHOKH.
CryaeHT 3aTpyaHseTcs NPOKOMMEHTHPOBATh KXY CTPOKY OTYETA U KaXKJ10€ YHCIIO,
NpUBEJCHHOE B oTYeTe. B mpouecce codece1oBaHus CTYACHT MPOSIBIISET IOHUMAHUE TTOTY4EHHBIX
pe3yabTaTOB.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6bInoaHeHus 3Hanus: HeBbIITOTHEHNE KPUTEPUEB, IPEABIBIIEMBIX
JUTSl IOJTy4eHust oreHku "3".

KM-3. KM-3. PacueTrHoe 3aganue Ne3 «MaTepuajbHblii 6aJaHC CTEKI0BAPEHHOT0
npouecca»

®opmbl peanusanuu: [lucemennas padora

Tun KOHTPOILHOTrO MeponpudaTHs: PacueTHoe 3a1anue

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJbHOro MeponpusiTusa: CTyJIeHT B cocTaBe Opurajsl Moiay4aer
331aHME U B TEUYECHHE YETBIPEX HEJEIb €r0 BBIIOIHAET. YacTh IyHKTOB 3aJlaHUs BBINOJIHACTCSA B
X0Jle MPAKTUYECKUX 3aHATUH, 4acThb — B paMKaX CaMOCTOSITeNIbHOW paboThl. PacueTtHoe 3amanue
odopmisiercs B BUie OpUragHOro OT4eTa U MIPEACTABIAETCS IPENoJaBaTellio.

Kpartkoe conep:xkanue 3a1anusi:
Wcxonnble faHHBIC: TUIT U3ACINS U3 CTEKJIa (OKOHHOE CTEKJI0, TAPHOE CTEKIIO, cTeko E, AR,
S, D nis mpou3BOACTBA CTEKIOBOJIOKHA).
1. OnpeneneHue nepeyHss ¥ XUMUIECKOTO COCTaBa KOMITOHEHTOB IITUXTHI.
2. CocTaBiieHHE CUCTEMb] ypaBHEHU MaTepUaIbHOTO OalaHCa OKCHUJIOB.
3. [IporpammHas peanu3aius pemeHus CHCTeMbI ypaBHeHH. OnipeieiecHne yaeabHOro
pacxojia KOMIIOHEHTOB IITMXTHI.
4. AHanu3 KayecTBa MOJYYEHHbIX PE3YJIbTaTOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arutaHupOBaHHBIE PE3yNbTaThl 00ydeHUsi 10 | Bompockl/3amanus 1uist poOBEpKU
JUCLUIUIMHE

YMmers: OneHuBarTh MOTCHIMAT JHEPro- U 1.Kakwue TemmomMaccooOMeHHBIE TPOLIECCHI
pecypcocOepexxeHnss Ha OOBEKTe JAeATeNbHOCTH MPOUCXOAT MPU Bapke cTeka?

32 CUeT TPOBEICHHS pecypcocOeperarmmx 2.CocTaBieHue CUCTEMBI YpaBHEHUM
MEPOTPHUATHIA MaTepuaibHOro OalaHca OKCHJIOB.

3.ChIpbeBbIe MaTepUANIBl U UX TOJTOTOBKA
JUTSl IPOM3BO/ICTBA cTekiIa. OCHOBHbBIE
CTaJMH CTEKJIOBApPEHHOTO MpoIiecca

4. TonnuBHbBIE CTEKJIOBAPEHHBIE BAHHBIE
TI€YU HEMPEPHIBHOTO JIEHCTBUS:
KOHCTPYKTHUBHBIE CXEMBI.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmukuy 6blNOJIHeHUs 3HaHUsA: PacueTsl BBIIOIHEHbI KOPPEKTHO, 06€3 OINOO0K.
CTyIEeHT MOKET IPOKOMMEHTHPOBATh KAXKIYIO CTPOKY OTYeTa M KaXKJI0€ YUCIIO, IIPUBEICHHOE B
otuete. MmmrocTpaTUBHBIN MaTepuan ohopmiieH KadeCTBEHHO, 0e3 OIIMOOK.

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0




Onucanue xapaxmepucmuku bINOaHeHUs 3HanusA: Pe3ynbTaTbl pacueToB coJepKaT HETOYHOCTH.
CTyzIeHT MOKET IIPOKOMMEHTHPOBATH KaXYI0 CTPOKY OTYETa ¥ KaXKJ0€ YHCIIO, IIPHBEICHHOE B
oryere. MmocTpaTuBHBINA MaTeprai 0(hOpMIIEH Ka4eCTBEHHO, 0€3 OIIHOOK.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmukuy 6bINOJIHeHUs 3HaHUs: Pe3yabTaThl pacyeToOB COJCPKAT OUTHOKH.
CryneHT 3aTpyaHseTcs IPOKOMMEHTHPOBATH KAXKIYIO CTPOKY OTUETa M KAKI0€ YHCIIO,
NpUBEJICHHOE B oTYeTe. B mpoiiecce cobecenoBaHmst CTYACHT MPOSIBIISICT IOHUMAHUE TTOTY4ESHHBIX
pe3yIbTATOB.

Oyenka: 2 («<HEYJTOBJICTBOPUTEIHLHOY)
OnucaHnue xapakmepucmuxu 6blnoHeHus 3Hanus: HeBbIOIHEHNE KPUTEPUEB, TIPEIBABISIEMBIX
JUISL TIOJTy4eHMs olleHKH "3".

KM-4. KM-4. PacuetHoe 3a1anue Ne4 «TenioBoii pacuer pereHeparopa»

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOrO MeponpuaTHs: PacueTHoe 3aanne

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeaeHUsi KOHTPOJbHOro Meponpusitusa: CTyJIeHT B cocTaBe Opurajsl Noiay4aer
33/1aHME U B TEUYCHHE YETBIPEX HEJENb €r0 BBIIOIHAECT. YacTh IyHKTOB 3aJaHUs BBIIOJIHAETCS B
X0Jle MPAaKTUYECKUX 3aHATUH, 4acThb — B paMKaX CaMOCTOSITeNIbHOW paboThl. PacuetHoe 3anmaHue
odopmisiercs B BUe OpUragHOro OT4eTa U MPEeACTaBIsAeTCs IIPEnoJaBaTellio.

KpaTkoe coiep:kanue 3a1aHusi:
Pa3paboTarh mporpaMMHYIO peau3aliio HHKSHEPHOM METOIUKH pacyeTa pereHepaTopa.
[TpoBecTH pacuyeTHOE UCCIICIOBAHUE TEIJIOBOW pabOThI pereHepaTopa MpH 3aJaHHbIX
UCXOIHBIX NaHHBIX. OIEHUTH dHEprocoOeperaromii 3h eKT.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHpOBaHHBIE PE3YNbTaThl 00yueHus 1o | Bompockl/3amanust 17ist IpOBEPKHU
JUCLUIUIMHE

VYMmerb:  PaccuuThiBaTh M aHaIU3HMpPOBATH 1.Kak oueHuth sHEprocoeperaromuii
IIPOLIECCHI  TEIJIOMACCONEPEH0ca B JJIEMEHTAX 3¢ EKT OT MOBBILIECHUS TEMIIEPATYPHI
TETJIOTEXHOJIOTHYECKUX YCTAHOBOK okucautens Ha 100 C?

2.BoznyxoHarpeBareiau U HarpeB JyThsl.
3.TennoBoil paboTkl pereseparopa

Onucanue MIKAJbI OLlEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnOJHeHUs. 3HaHus.: PacdeTsl BBIOIHEHBI KOPPEKTHO, O€3 OMHOOK.
CTyIeHT MOKET MPOKOMMEHTHPOBATh KXY CTPOKY OTYETa M KaKI0€ YUCIIO, TPUBEICHHOE B
otuere. MumrocTpatuBHBIN MaTepuai opopMileH KaueCTBEHHO, 0€3 OMHMOO0K.

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucarue xapaxmepucmuxu 8bInNoIHeHUs 3HaHus: Pe3ylbTaThl pacueToB COJepKaT HETOYHOCTH.
CTyIeHT MOKET IPOKOMMEHTHPOBATh KAXKIYIO CTPOKY OTYeTa M KaXKJI0€ YUCIIO, IIPUBEICHHOE B
otuete. UmmrocTpaTUBHBIN MaTepuan ohopMIileH Ka4YeCTBEHHO, 0e3 OIHUOOK.

Oyenka: 3 («yIOBICTBOPHUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapakmepucmukuy 6blNOJIHeHUs 3HaHUsA: Pe3yabTaThl pacyeToB COJEPKAT OUTHOKH.
CryaeHT 3aTpyaHseTcs NPOKOMMEHTHPOBATh KXY CTPOKY OTYETA U KaXKJ10€ YHCIIO,
NpUBEJCHHOE B oTYeTe. B mporecce codece1oBaHMs CTYACHT MPOSIBIISECT TOHUMAHHUE TTOJTY4EHHBIX
pe3yabTaTOB.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6bInoaHeHus 3Hanus: HeBbIITOTHEHNE KPUTEPUEB, IPEABIBIIEMBIX
JUTSl IOJTy4eHust oreHku "3".
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

FIAMEHAIMOHHBLI BIUIET N
HTHO Tae. oqbecpos

M9H Ducunon

HOBT

eyt

1. TexHonorM4eckan cxema nepepaGoTin KeneaHsix pya
2. KoHCTPYKTHEHAR CXEMA BAHHOR pEreHepaTHEHON CTEKNOBAPEHHOR NeYM
3. [pAKTHSECKOE IANAHNE,
OnpeaeniTe YacoBoR sexon gannuta (Fe0RSi0z, nepewenueio B WaK NPW NONHoM
ORMCNEHIW CYNLHULA HeNe1a B OICIMTENEHOM PEAKTOPE, NPOMABOMTENLHOCTLN B T

LWnxTa umeeT & choem cocTaae 40% CuFeS;, 20% FeS;

IIpoueaypa nposenenus

Crynenrty Beigaérest Omet. Beiensiercs Bpemst Ha MOATOTOBKY, B XOZ€ KOTOPOW CTYICHT MOKET
HNUCbMEHHO MOJIrOTOBUTh OTBETHI Ha BOMPOCHL. [0 roTOBHOCTH OUIIET U OTBETHI, MOATOTOBJIEHHBIE B
IMCBbMEHHOM BHJE, NEPENAOTCs Nmpenojasareinto. [Ipenonasarens 3a0a€T yTOYHAIOMMUE BOIPOCHI,

IMpOBOAUTCA 6ecez[a I10 MaTepuajiaM Kypca, I10CJIC KOTOPhIX CTABUTCA OLICHKA.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenunst/Muankarop: NJI-1nk-2 BeimonaHseT pa3paboTKky KOHCTPYKTOPCKUX U
TEXHOJIOTHYECKUX PelIeHHH 00BEKTOB TEIJIOIHEPTETUKU U TEIUIOTEXHUKH

Bonpocsl, 3aganus

1. TexHOoOrMYeCcKas cxeMa nepepa60TKI/I JKCJIC3HBIX PYA. CocraB MCTAJUTYPIrui4CCKOro 3aBojia ¢

MOJIHBIM ITPOU3BOJICTBEHHBIM LIUKIIOM
2.TexHonoruyeckas cxema IMoAroTOBKH JKEJIE3HBIX Py K TOMEHHOM IUIaBKE
3.®u3MKO-XUMHUYECKHE OCHOBBI ITPOLIECCOB MOTydeHHs ctainu. KoHBepTepHbIe Mpoliecchl B
TEIUIOTEXHOJIOTMH ITPOU3BOJICTBA CTATIHU. Y CTPONCTBO KUCIOPOJHBIX KOHBEPTEPOB C BEPXHEN
IIPOJTYBKOM.

4.CTaI[I/II/I KOHBepTepHOﬁ IUTABKM CTaiu. BelIaBKa CTalu B MAapTCHOBCKUX U 3JICKTPUUCCKHUX

nevax. XapakTepUCTUKH U OCOOEHHOCTH.

5.Pa3nuBKa ctanu B U3JI0KHULEL. HenpepriBHAs pa3nuBKa CTaIM: TEXHOJIOTUS U
obopynoBanue. HarpeBatenbHbIe KOJOIIBI K METOAMYECKHUE TTCYH.

6.CTpyKTypa TeIIOTEXHOJIOIHYECKOr0 KOMITJIEKCca Mpou3BoAcTBa Meau. OboraiieHue
CyIb(UIHBIX MEIHBIX PYA.

7.Cymunky Juis MEIHOTO KOHIIeHTpaTa. Buel 00kwura B IBETHOW METaTypIrUu.

8.Bupl pyaHBIX MIIABOK B IBETHOM MeTautypruu. Bunibl pabuHUPOBOYHBIX IJIaBOK B [IBETHON

METaJUTypIrHH.

9.0OKuCIUTENBHBIN 00KUT CYTb()HUIHBIX KOHIIECHTPATOB B KUTIAIIEM ciioe. [ImaBka Ha mTeliH B

oTpaxkaTreabHOU neur. OCHOBHBIE PEAKIINH.
10./IBa nmeproja KOHBEPTUPOBAHUS MEIHBIX ITEH-HOB. Xumu3M. O0opynoBaHue A
KOHBEPTUPOBAHUS MEIHBIX IITEHHOB.



11.0rueBoe padpuHrpoBaHue 4epHOBOM Meau. Llens u Texnomorus. O60pypoBaHHE.
DneKTpoauTHIecKoe padhHUPOBAHNE MEMIH.

12.Arnomepart, ero cBoicTBa u coctaB. [I[pon3BoICTBO ariiomepara.

13.CxeMa KOKCOXUMHUYECKOTO Mpon3BoAcTBa. [IpoayKThl, cocTaB U cBoiicTBa. Cxema
JIOMEHHOTO ITPOU3BOICTBA.

14.BoccranoBienue xee3a (OCHOBHbIE XUMHUYECKHE peakiuu). TepMoanHaMHKa
BOCCTAHOBJIEHMSI BOJOPOJIOM, OKHUCBHIO YIJIEpOa U YIIEPOAOM.

15.0co6eHHoCTH IPSIMOTO M KOCBEHHOT'O BOCCTaHOBJIEHUsI. Pacxo/1pl BOCCTaHOBUTENEH.
16.JlomeHHBIEC (PU3HKO-XUMHYECKHE TTporiecchl. OOpa3oBaHUE YyTyHA U €0 COCTaB.
17.06pa3oBanue nutaka u ero cBoicTBa. JloMeHHbBIN (KOJTOMTHUKOBBIN) Ta3. JlyThe s
noMeHHOM neun. Bo3ayxonarpeBarenu u HarpeB ayThs. [Ipuneunas rpanyssius JOMEHHOTO
IaKa.

18.CoIppeBbie MaTEpHAIIbl U UX MOATOTOBKA JIJIsl IPOU3BOACTBA cTekiIa. OCHOBHBIEC CTAUU
CTEKJIOBAPEHHOTO Ipoliecca

MartepuaJbl 1Ji1 IPOBEPKU OCTATOYHBIX 3HAHUM

1.Yrto takoe ruapoduinbHbie U TuapodooHbIe MUHEepanbl? Kak 3Tu cBoiicTBa MUHEPAJIOB
UCIIOJIB3YIOTCS JUIsl O0oTaieHus pya?

OTtBeTsI:
1.I'mapodoOHBIC MUHEPAIIBI — HE CMAYUBAKOTCS BOJIOW, OHH MPIJIATIAIOT K MTy3bIPhKaM BO3TyXa
Y TIOJTHUMAIOTCS WM, KaK TOBOPSIT, BCIIBIBAIOT U (DJIOTUPYIOT HA TOBEPXHOCTH, 00pazys
MUHEPATN30BaHHYIO MeHy. [ uapodibHbIe MUHEPATBI — CMAYUBAKOTCS BOJIOM, HE TIPUITUITAIOT
K BO3JIYITHOMY Iy3BIPBKY M OCTAIOTCS B MyJbIle. DTH CBOMCTBA (pa3inyus MOBEPXHOCTHBIX
CBOWCTB) UCIIOJIBL3YIOTCS TIpH (prroTanuu.
2. 'uppodobHble MUHEpaTbl — CMAaYUBAIOTCS BOJIOM, OHU HE MPUIKIAIOT K My3bIphKaM BO3yXa
Y TIOJTHUMAFOTCS WJIH, KaK TOBOPSIT, BCILIBIBAIOT. [ MIporiIbHbIE MUHEPAITBI — CMAYHUBAIOTCS
BOJIOH, HE MPUIIKIIAIOT K BO3AYLTHOMY MY3BbIPHKY M OCTAIOTCS B ITyJbIIe. DTU CBOICTBA
(pa3mu4mst MOBEPXHOCTHBIX CBOMCTRB) HCIIOJIB3YIOTCS TP (PIIOTAIIHH.
3. 'uapodobHbIE MUHEpANBI — HE CMAUYMBAIOTCS BOJOW, OHU MPHIIUMAIOT K My3bIphKaM BO3yXa
Y OTYCKAIOTCS WJTH, KaK TOBOPSIT, OCEAAIOT Ha JHE, 00pa3ysi MUHEPATIN30BaHHBIN 0CAJIOK.
['unpodunpHbIe MUHEPATTBI — CMAYMBAIOTCS BOJIOM, HE MPHIIUMAIOT K BO3AYITHOMY MY3BIPbKY U
OCTaroTCA B IyJibIle. DTU CBOMCTBA (pa3/inymsl MOBEPXHOCTHBIX CBOMCTB) UCIIONB3YIOTCS IPU
dnoTanuu.

Bepnsiit otBeT: 1
2.Ilepeuncnute crocoObl 000TAIIEHUS JKEJIE3HBIX PY/I

OTBeTHI:
1.-pa3monn, - rpaBUTalIMOHHOE 0OOTalllEHUE, - MATHUTHOE O0OoTalieHue, - QIOKYISAIISI
2. -TIPOMBIBKA, - TPABUTAIIMOHHOE 00OTaIleHue, - MArHUTHOE O0OoTaIieHue, - (haoTanus
3. -TIPOMBIBKA, - MATHUTHOE O0OTallleHne

BepHnrriit otBeT: 2
3.Kakue TexHonmorndeckoe 000pya0BaHNUE TPUMEHSETCS JJIs BBITUIABKHU CTAIH?

OTBeTHI:
1.Kucnopoansrit kouBeptep — 80% MapreHoBckas nieub — 10% Inextponeus — 10%
2.Kucnoponusrit koaBeprep — 30% MaprenoBckas nieub — 60% Inekrponeds — 10%
3.Maptenosckas neus — 90% Dnexkrponeus — 10%

Bepnsiit otBeT: 1
4.B Kxakoif 30He YCTaHOBKH HETIPEPHIBHOM Pa3IMBKU CTAM BOJA HEMOCPEACTBEHHO
KOHTaKTHPYET CO CTaJIbIO?

OTBeThI:
1. B 30HE MEPBUYHOTO OXJIAXKIACHUS
2. B 30HE BTOPUYHOTO OXJTAXKICHHS

Bepnsiit otBeT: 2
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S5.Ilepeuncnure TEIIOBbIE MOTOKU B PACXOIHOW YaCTH TEIUIOBOTO OajaHca JOMEHHOM MeyH.

OtBeTsI:
1.Quorc — TenaoTa Ha IMCCOLMALIMI0 OKCUIOB U NIEPEBO/] CEPBI B LIUIAaK; QpBILT — TEMJI0Ta Ha
pasJioKeHUe BOASIHBIX IapOB JyThsl; QUBII — TEIJIOTA HA UCHIAPEHHE BIard MUXThL; Qyd —
TEIUI0Ta, YHOCUMas 4yryHoM; Qylul — TenjaoTa, yHocumast nutakoM; QyTKIBII — TEIUIOTa,
YHOCHMasl KOJIOIIHUKOBBIM ra30M, BOJSIHBIM IIApOM U MbLIBIO; QIOT — OTEPH TEILIOTHI,
olnpezensieMble Kak pa3sHOCTb MEX]y IPUXOJOM U PacX010M TEILIOTHI.
2. Quornc — TeIoTa Ha JUCCOLMALIMIO0 OKCHJIOB U IIEPEBOJI Cephl B IIIak; QUBII — TEIJIOTa HA
UCIIapeHue Biaru mMuxThl; Qyd — TeIoTa, yHocuMmasi 4yyryHoM; Qyiul — TerioTa, yHocumas
nurakoM; QyTKIBII — TEMJI0Ta, YHOCUMasl KOJIOIIHUKOBBIM Ta30M, BOASHBIM APOM U IBUIBIO.
3.Qnoric — TeroTa Ha JUCCOLMALIMI0 OKCUIOB U IIEPEBOJ Cepbl B IUIaK; QPBIIJ — TEIUIOTA HA
pasioKeHUe BOASIHBIX IapoB NyThsl; Qyd — TEIUIOTa, yHOCHMAas 4yryHoM; QyIlul — TeIoTa,
yHOCHMas 1I1akoM; QIOT — MOTEPU TEIUIOTHI, ONIPENEAEMbIE KaK Pa3HOCTh MEKIY IPUXO0A0M
U pacxoJiOM TEIUIOTHI.

Bepuriii otBert: 1
6.YTo Takoe X0y10/1Has MPOYHOCTh arjiomMepara, ropsdast IpOYHOCTb arjioMepara?

OTBeThI:
1.ITox X0J101HOM POYHOCTHIO OJPA3YMEBAIOT PHIXJIOCTD, IPEMATCTBYIOLIYIO PA3PYLICHUIO
arjiomepaTta IpHu €ro TPaHCIOPTUPOBKE U 3arpy3Ke B [1€4b, 1101 FopsYei — IPOYHOCTH,
HPEMATCTBYIOILYIO pa3pyLISHUIO 1101 BO3/IEHCTBUEM JaBICHUS CTOJ10a IUXTHI B [I€4YX IIpU
BBICOKHMX TEMIIEpaTypax.
2. Iloa X070 JHOM IPOYHOCTHIO MOAPA3yMEBAIOT MPOYHOCTh, MPENATCTBYIOLIYIO PA3PYLLICHHUIO
arjiomeparta IpHu €ro TPaHCIOPTUPOBKE U 3arpy3Ke B [1€4b, 1101 FopsAYei — IPOYHOCTH,
HPEMATCTBYIOILYIO pa3pyLISHUIO 1101 BO3/IEHCTBUEM JaBICHUS CTOJI0a IUXTHI B [1€4YU IIpU
BBICOKHMX TEMIIEpaTypax.

Bepnpsiit otet: 2
7.Ilepeuncnure TepMOMEXaHUYECKHE CBOMCTBA KOKCA, BaXKHbIE JJIs1 JOMEHHOTO Mpoliecca.

OtBeTsI:
1.1) TepMOCTOHKOCTH (CIIOCOOHOCTh HE PACTPECKUBATHCS ), 2) CIOCOOHOCTh HE CIIEKAThCH.
OCHOBHBIE CBOWCTBA, KOTOPBIMH JIOJIKEH 00J1aJ]aTh KOKC: - BBICOKAsi IPOYHOCTH - MaJloe
coJIepKaHue 30JIbI - HECIIEKaeMOCTh - OIPE/IETICHHBIN pa3Mep KyCKOB - MaJIO€ COJIep KaHne
BpEIHBIX NpUMeceil - cepbl U Gocdopa - Majioe ¥ MOCTOSHHOE COAEeP)KaHUE BIIATU - BHICOKas
MOPUCTOCTh
2. 1) mpoYHOCTB, 2) TEPMOCTONKOCTH (CITIOCOOHOCTH HE PACTPECKHUBATHCS ), 3) CIOCOOHOCTH HE
cnekatbesi. OCHOBHBIE CBOMCTBA, KOTOPBIMU JIOJKEH 00J1a/1aTh KOKC: - BBICOKasi IPOYHOCTH -
MaJIo€ COAEPIKAHUE 30JIbl - HECIIEKAEMOCTB - OIIPEIETICHHBIN pa3Mep KyCKOB - Majioe
coJiep’KaHue BpeIHbIX IpUMecel - cepbl U Gpocdopa - Majioe U MOCTOSHHOE COIepKAHKE BIIar
- BBICOKasl IOPUCTOCTh

BepHnrriit otBeT: 2
8.Ilepeunciute GpyHKIIMN KOKCa B JOMEHHOM IpoIiecce.

OtBerTsI:
1.- Beienenue ternoTsl - O6pa3zoBanue raza-BocctaHoButens CO (151 KOCBEHHOTO
BOCCTaHOBJEeHHUs) - YuacTue C B IpsAMOM BoccTaHOBIIeHHH - O0ecnieueHne
ra3onpOHUIIAEMOCTH CJIOS B TOMHE
2. - [Tornomenue Terotsl - [lormomenne raza-BoccraHoButenss CO (st KOCBEHHOTO
BOCCTaHOBJIeHHUs) - YuacTre C B IpsIMOM BOCCTaHOBIIeHHH - O0ecnieueHue
ra3onpoHUIIAEMOCTH CJIOS B TOMHE

Bepuniii otBeT: 1
9.Ilepeuncnure KOMIOHEHTHI arJIOMEPAIMOHHON MIMXTHI (B IPOU3BOJICTBE YyTyHA)

OtBeThI:
1.- nutak MeTayuTyprudeckuii; - TOIIMBO (KOKCOBasi MEJI0Yb); - Biara, BBOAUMAas IS
OKOMKOBAHMSI IUXTHI; - U3BECTHSK, BBOJUMBIH JUIsI TOJTy4eHHsI OIIFOCOBAHHOTO arjioMepara.
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2. - XKeJe30coAepKaIlue MaTepuabl (PyIHBIM KOHIIEHTPAT, Py/Aa, KOJIOIITHHKOBAS ITBLUIH); -
BO3BpAT (OTCEsTHHAS MEJIOYb paHee MPOU3BEICHHOTO arjioMepara); - TOIUTHBO (KOKCOBast
MEJIOYb); - BJIara, BBOJMMAs JJIsI OKOMKOBAHHUS IIUXTHI; - U3BECTHSK, BBOJAUMBIH JIJIs
MoJTyuyeHus: 0pJIFOCOBAaHHOTO arjioMepara.

Bepwusriii otBeT: 2
10.YTo Takoe arnomeparus’?

OTBeTHI:
1.910 mporecc OKyCKOBaHUS MEIIKUX Py, KOHIEHTPATOB U KOJOLUTHUKOBOM MbUTN CIICKAaHUEM B
pe3yibTaTe CKUTaHUs TOIUIMBA B CJI0€ CIIEKAaeMOro MaTepuasa
2. D10 mpoliecc U3MeNbYeHHE MEIKUX Py, KOHIIEHTPATOB U KOJIOIIHUKOBOM MbUTH
IpoOJIeHNEM B pe3yiIbTaTe CXKUTaHUs TOILTUBA B CJIOE CIIEKAeMOT'0 MaTepuana

Bepnsiit otBeT: 1

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakxmepucmuku 8vlnoiHeHus: sHanus: PaboTa BbIIONIHEHA B paMKaX "TPOJBHUHYTOrO'
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu ebinoineHus sHanus: Padora BeIIONIHEHA B paMKax "moporosoro"”
ypoBHs. OCHOBHas 4acThb 3a/laHUs BBINIOJIHEHA BEPHO.

Oyenka: 2 («HEYJOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HE BBIITIOJIHEHA HNJIX BBIIIOJIHCHA
NpEUMYIICCTBCHHO HEIIPABUIIBLHO

II1. Ilpaguna évicmasnenun umo2060ii OUEeHKU no Kypcy

Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MBOW» Ha oCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBISIIOIIMX. B
MIPUJIOXKEHHUE K TUTIJIOMY BBIHOCUTCS OIICHKa 3a 1 cemecTp.
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