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Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)
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Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomorus, 18.03.01 23 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2022, nporokon Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadeapa matematuxu u ecrectBo3nanusi (HoBorpouukuii ¢puaua.n)

IIpotokon ot 12.03.2025 r., Ne3

PyxoBonutens noxpasnenenus lIsanésa A.B.



1. HEJIX OCBOEHUA

1.1 | sBrsieTcst pOPMHUPOBAHKE Y CTYACHTOB 3HAHHUI O METAJLTYPIrHYECKOM KOKCE, €r0 CBOMCTBaX, OCHOBHBIX ITOKA3aTeIsX
KayecTBa, TPeOOBAHUSIX CO CTOPOHBI OCHOBHBIX MOTPEOUTENEH U IpoLiecce U3rOTOBICHHS.

1.2

1.3

1.4 | 3amaun n3ydeHus! AUCUUTUIMHBL:

1.5

1.6 | 1. 3yueHue Teopuu (OpMUPOBAHHS TBEPIOTO OCTAaTKa BRICOKOTEMIIEPATYPHOT'O MPOLIecCca HarpeBa YroNbHOMN IIHXTHL;

1.7

1.8 | 2. MI3yueHne KOHCTPYKLIUHU KOKCOBBIX IIEYEid;

1.9

1.10 | 3. M3yueHue CBOIMCTB KOKCa IS pa3iIMIHbBIX TOTpeOnTeNeH;

1.11

1.12 | 4. i3ydeHne CBONCTB OrHEYIIOPHBIX MATEPUAIIOB, HCIIOIB3YEeMBIX B KITaJKe KOKCOBBIX ITEUCH;

1.13

1.14 | 5. 3y4enue pernamenta paboThl U 00CTY>)KHBaHHE KOKCOBBIX MAIlIMH M UX COBMECTHOU PabOTHI

1.15];

1.16 | 6. 3y4enue HampaBlieHH COBEPIIEHCTBOBAHMS CIIOEBOTO MPOIecca KOKCOBAHHS U KOKCOBBIX Oarapei.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITIPOT'PAMMBI

Bnox OIT: b1.B.JIB.02

2.1 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |IlepBuunas mepepaboTKa yrieBOIOPOAHBIX Ta30B

2.1.2  |IloaroroBka yriei ajst KOKCOBaHUS

2.1.3 |IIpou3sBoACTBEHHAsl IPAKTUKA

2.1.4 | MaccooOMeHHBIE MTPOIECChI XUMUYECKONW TEXHOIOTHU

2.1.5 | Pemenune npukiaaHbpIX 3a1a4 ¢ ucnoiszoBanueM MATLAB

2.1.6 | O6mas XxuMU4ecKast TSXHOJIOTHS

2.1.7 |IIpoueccsl u anmaparbl XHMUYECKON TEXHOJIOTUH

2.1.8 | Opranuveckass XUMHs

2.1.9 | TennorexHuka

2.1.10 | dusuka

2.1.11 |HuadopmaTuxa

2.2 JucuuminHbl (MOXYJIM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JAHHON THCHUIINHDBI (MOAYJIs) HEOGXOHMO KaK
NpeanecTBYOIee:

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

IIK-3: Cnioco0eH ocyliecTBJSITh TEXHOJOTHYECKHii MPoLecc B COOTBETCTBUH € PerJIaMEeHTOM M MCIOJIb30BATH CHCTEMbI
ABTOMATU3MPOBAHHOIO YIIPABJICHUS NMPOU3BOACTBCHHLIM MPOLECCOM

3HaTb:

ITK-3-31 ocHOBHBIE METO/IbI UCIIBITAHUS UCXOAHBIX YIJIEH JJI1 KOKCOBAHUS:
BBIXO/I JISTYYHX BEUIECTB, 30JIbHOCTh, CEPHUCTOCTb, IETPOTpapUIECKUl aHAJH3, TUTACTOMETPHUYESCKII aHAITN3, TOJTYKOKCOBAHHE.

T1K-3-32 ocHOBHEIE METOLI UCIIBITAHUS KOKCA:
30JIbHOCTB, BBIXOJ] JIETYYUX BELIECTB, MEXaHUUECKas POYHOCTD, PEAKIIIOHHAsA CIOCOOHOCTb, IIOKA3aTeNIM ropsiueii MPOYHOCTH U
PEaKIMOHHOM CIIOCOOHOCTH.

ITK-3-33 ocHOBBI TEOpUHU KOKCOBAHUS

ITK-4: Cnioco0eH npoBepsATh TEXHHYECKOE COCTOSIHNE, OPTAHU30BbIBATh NPO(PMIAKTHYECKHE OCMOTPbI H TEKYIHl PEMOHT
000py10BaHHs, TOTOBUTH 000PyI0BAHHE K PEMOHTY, 0CBOHTh IKCILIYyaTAIlMI0O BHOBb BBOIMMOI0 000py10BaHUS

3HaThb:

TIK-4-31 ocHOBBI OpraHu3anuy IpPOU3BOJCTBA KOKCA

T1K-4-32 0CHOBBI KOHCTPYKIIMI KOKCOBBIX MeUe U € OT/IEIbHBIX JJIEMEHTOB




[1K-4-33 oCHOBBI 3KCILTyaTallui KOKCOBBIX OaTapeit

IK-3: Criocoden ocymecTBIsATh TEXHOJOTHYECKHIl MPOoIece B COOTBETCTBHY C PerJIaMeHTOM H HCIO0JIb30BATH CHCTEMbI
aBTOMATH3NPOBAHHOIO YIPABJIEHHUS MPOU3BOACTBEHHBIM MPOILECCOM

YMmerb:

TIK-3-Y'1 npoBOaUTE OCHOBHBIC METO/IBI HCIIBITAHMUS UCXOAHBIX YIJICH Il KOKCOBAHHS:
BBIXOJ] JISTYYHX BEUIECTB, 30JIbHOCTh, CEPHUCTOCTb, TIOITYKOKCOBaHNE

[TK-3-Y2 npoBoauTh OCHOBHBIE METO/IbI HCIIBITAHHS KOKCA:
30JIbHOCTb, BBIXO/ JIETYYHX BEIIECTB, MEXaHUUECKasi IPOYHOCTh

ITK-4: Cnioco0eH npoBepsATh TEXHHYECKOE COCTOSIHNE, OPTAHU30BbIBATh NPO(PMIAKTHYECKHE OCMOTPbI H TEKYIIH PEMOHT
000py10BaHHs, TOTOBUTH 000PyI10BAHHE K PEMOHTY, 0CBOHThb IKCILIYyaTAllMI0O BHOBb BBOIMMOI0 000py10BaHUS

YMmerb:

[IK-4-Y'1 cocTaBUTh MaTepHaNbHBII OaaHC Mporecca KOKCOBAHHS

TTIK-4-Y?2 coctaBuTh TEIIOBOM OallaHC Mpoiiecca KOKCOBAHMS

ITK-4-VY3 paccunTarh THIPABINIECKOE COMPOTUBICHNAE OTOMUTEIBFHOM CHCTEMBI KOKCOBOM OaTapen

ITK-3: CnocodeH ocymecTBJISATh TEXHOJOTHYECKHI IIPOLECC B COOTBETCTBUH € PEIrJIAMEHTOM H HCI0JIb30BATh CHCTEMbI
aBTOMATH3MPOBAHHOTIO YNPaBJIeHHsI MPOU3BOACTBEHHBIM ITPOLECCOM

Baanernb:

[1K-3-B1 HaBBIKaMK OpraHU3alUH UCTIBITAaHUH yrilel [UIS KOKCOBAHHS, OIICHKHU €r0 KayecTBa B Ta0OPAaTOPHBIX YCIOBHIX

TIK-3-B2 HaBbikaMu OpraHu3alliy UCIIbITAHUA KOKCa, OICHKH €I0 KauCCTBa B na6opaToprlx YCIIOBUAX

IK-4: Cnioco0eH nmpoBepATH TEXHUYECKOE COCTOSTHUE, OPTaHU30BBIBATH MPOPHIaKTHYECKHE OCMOTPbI M TEKYIIIHA PEMOHT
000py10BaHUsl, TOTOBUTH 000PY10BaHME K PEMOHTY, 0CBOMTH IKCILIyaTALIMIO BHOBb BBOAMMOI0 000PYy/10BaHUS

Baanernb:

[1K-4-B1 HaBbIKaMUu OpraHu3alvy U IJIAHUPOBAHUS MPOM3BO/ICTBA KOKCA

TIK-4-B2 HaBbIKaMu OLEHKHM TEXHOJIOTMYECKHUX PELICHUN C SKOHOMUYECKON TOUKU 3PEHUS

4. CTPYKTYPA U COJAEPXKXAHUE

Kon HaumenoBanue pasnenoB u | Cemectrp | Yacos | @opmupyemblie | Juteparypa | Ilpumedyanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH Mt pecypcbl padoThI

Paznen 1. BBenenue.
Kpartkas ucropus

pa3BUTHSA
KOKCOXHMHUYECKOI0
MPON3BOJCTBA

1.1 Beenenue. Kpatkas ucropust 7 2 ITK-3-33 JI1.1J12.2
Pa3BUTHSA KOKCOXHUMUYECKOTO JI2.5 J12.6
npon3BojcTBa /JIex/ 313233

Pasnea 2. OrneynopHbie
MAaTepuaJbl, HCIOJIb3yeMble
AJIS KIAJKH KOKCOBBIX

OaTapeit
2.1 OrzeynopHsle MaTepUasl, 7 2 TIK-3-33 IIK-4- J1.1
WCTIOJb3YyeMBbIE ISl KIIaJAKH 31 [1K-4-32 JI11.2J12.2
KOKCOBBIX OaTapeit /JIex/ JI2.5 J12.6
313233
2.2 CaMOCTOATEIbHOE U3YUEHHE 7 12 MK-3-33 1IK-4- | JI2.2J12.3
Marepuana B "ONeKTpOHHOM 31 IIK-4-32 013233

pecypcee':OrHeynopHbIe
MaTepHabl, HCTIOIb3yeMbIe
JUTSL KITAJIKA KOKCOBBIX
6arapeii /Cp/

Pa3nen 3. TensioBas
XapaKTepUCTHKA Mpolecca
KOKCOBaHHUS




3.1 Tennoas XxapaKTepUCTHKA 4 IK-4-32 TIK-4- | JI1.1J12.2
mporiecca KokcoBanus /JIex/ 33 [1K-4-Y2 J12.5J12.6
313233
3.2 TeruioBast XxapakTepuCTHKa 4 [1K-4-32 T1IK-4- J.1
nporecca kokcoBanus /T1p/ 33 [1K-4-Y2 JI1.2J12.1
J12.2 J12.6
313233
33 CamocToATenbHOE H3yYeHHE 9 [TK-3-32 TIK-3- JIT.1J12.1
MarepHuana B "ONeKTpOHHOM 33 TIK-3-Y2 J12.2J12.3
pecypce": TemnoBas JI2.5 J12.6
XapaKTepUCTHKA Ipoiiecca 213253
kokcoBanus /Cp/
Pasnea 4. Ilpoueccsl,
MpOoTeKalIIne B KaMepe
KOKCOBOM Me4H.
MatrepuajibHblii 6a1aHc
npouecca KOKCOBaAHUS
YrOJIbHOM IINXTHI
4.1 [Ipoueccel, mpoTeKaronye B 4 [1K-4-31 TIK-4- J.1
KaMmepe KOKCOBOMH MeyH. 32 [IK-4-V1 JI1.2J12.1
MarepuanbHsIil OamaHc J12.2J12.5
mpolecca KOKCOBaHUS J12.6
YroJabHOH muxXThI /JIek/ 212233
4.2 MarepuaibHbIid OanaHc 8 [1K-4-31 TIK-4- JI2.2 J12.5 P2
nporecca KOKCOBaHHUS Vi J12.6
yroabHO# muxTsl /I1p/ 212233
43 CaMocTOATeIbHOE U3YUYEHHE 10 TIK-4-31 TIK-4- | JI2.2 JI2.3 KM2
Matepuana B "DIeKTPOHHOM 32 [1IK-4-33 J12.6
pecypce'":MarepuanbHbIi 2132033
OasaHc mpoiecca KOKCOBaHHUS
yroabHo# muxTh /Cp/
Paspeu S.
KaMeHHOYro1bHBI KOKC 1
€ro CBOICTBa
5.1 KaMeHHOYTONBHBII KOKC 1 2 TIK-3-31 T1K-3- J.1
ero cBoiictsa /JIex/ 32 JI1.2J12.1
J12.2712.3
JI2.5 J12.6
313233
5.2 Omnpenenenue GU3NKO - 4 ITIK-3-B1 TIK-3 J13.4
XAMHYECKUX CBOWCTB -B2 2192 253
kokca /IIp/
53 Omnpenenenue CTPyKTypHOI 4 MK-3-Y2 TIK-3 J2.5
npouHocTH Kokca /TIp/ -Bl J12.6J13.1
313233
5.4 CamocToATenbHOE H3yUeHHE 10 [TK-3-31 IIK-3- JI1.1J12.2
MartepHana B "ONeKTpOHHOM 32 JI2.5 J12.6
pecypce'":KaMeHHOYTr ObHBIiH 212233
KOKC | ero cBoiicta /Cp/
Paznea 6. I'mapaBanyeckuii
PpeKUM KOKCOBBIX Mevei
6.1 l'uppaBnuyeckuii pexxum 6 T1K-4-32 TIK-4- J1.1
KOKCOBBIX Tieueit /JIek/ 33 [IK-4-Y3 JI1.2J12.1
J2.6
313233
6.2 luppasnuyeckuii pesxxum 6 TIK-4-32 TIK-4- JI1.1J12.1
KOKcoBbIX nieueit /I1p/ 33 IIK-4-Y3 JI2.2 J12.5
J12.6J13.1
313233
6.3 CamocToATenbHOE U3yUeHUE 10 TIK-4-32 TIK-4- JI1.1J12.1
MaTepuaia B "DIEeKTPOHHOM 33 1IK-4-Y3 J2.2 J12.5
pecypcee':I'napaBnuueckuit J12.6
PEXHUM KOKCOBBIX Tieueit /Cp/ 0102233




Paznen 7. CoBpemenHnas
TEeXHHKA CJI0OEBOT0

KOKCOBaHMSA
7.1 CoBpeMeHHasl TEXHUKA 4 I1K-4-B1 IIK-4 JI1.1
cJ10eBOro KokcoBanus /JIex/ -B2 JI1.2J12.1
JI2.2 J12.5
J2.6
212233
7.2 [Inacromerpuyeckuii MeTo 6 [IK-4-B1 [1IK-4 JI1.2J12.4 P1
omnpeeNieHus CIIeKaeMOCTH -B2 J12.5
yruieit /Tp/ J12.6J13.2
212233
7.3 CamocToATenbHOE U3yUeHUe 8 I1K-4-B1 IIK-4 JI2.1 J12.5 P1
MaTepuaia B "DIEeKTPOHHOM -B2 212233
pecypcee':CoBpeMeHHast
TEXHHUKa CIIOEBOTO
kokcoBanus /Cp/
Pasgen 8. PazBurue
HaNpaBJICHUI NOJy4eHHUs
KOKca
8.1 Pa3BuTHe HampaBieHuit 10 TIK-3-33 T1IK-4- JI1.1 P1
nonydeHust kokca /Jlex/ 31 JI1.2J12.2
J12.4 J12.5
J2.6
212233
8.2 CaMoCTOSATEIbHOE U3yIECHHE 10 TK-3-33 [IK-4- | JI2.2 J12.3
Matepuana B "DIeKTPOHHOM 31 JI2.5 J12.6
pecypce':PazBurue 213253
HaMpaBJICHUH NOIy4eHUs
kokca /Cp/
8.3 CniocoObI TyIIeHust 2 IK-3-V1 IIK-4 J.1
kokca /Ip/ -31 IIK-4-32 JI1.2J12.1
J2.3712.4
J12.5
Paszgen 9. IlogroroBka k
KOHTPOJbHBIM
MepONpPUATUHIM H
BBINOJIHSIEMBIM padoTam
9.1 O0beM yacoB 4
CaMOCTOSTEIBHON paboTHI Ha
noarotoBky k KM /Cp/
9.2 O0BeM gacoB 12
CaMOCTOSITEIbHON paboTHI HA
moaroToBky k BP /Cp/
Paznen 10. Koncrpykuuu
KOKCOBBIX Neyeil U ux
0CO0ECHHOCTH
10.1 | KoHCTpyKIIHM KOKCOBBIX 9 T1K-4-32 TIK-4- JI1.1J12.1
neven u ux 33 I[IK-4-B1 JI2.5 J12.6
ocobenHocTH /JIex/ 212233
10.2 | Texamueckuii anamus 16 ITK-3-31 TIK-3- JI2.5
yroeit /Tp/ 32 TIK-3-Y1 J12.6J13.3
[IK-3-Y2 212233
10.3 | CamocrosiTenbHOE U3yYCHHE 10 ITK-3-31 TIK-3- J.1
MaTepuaia B "DIEKTPOHHOM 32 TIK-3-V1 JI1.2J12.1
pecypce":KoncTpykuun IIK-3-Y2 J12.2J12.5
KOKCOBBIX TIeUel U UX J12.6
ocobennoctu /Cp/ 212233
Pazgen 11. Dxcruryatanus
KOKCOBBIX O0aTapeii
11.1 | OkcruryaTanust KOKCOBBIX 10 TTK-4-32 TIK-4- J1.1
Oarapeii /JIex/ 33 TIK-4-B1 JI1.2J12.1
[1IK-4-B2 JI2.2 J12.5
J2.6

013233




11.2 | CamocTosATeIbHOE H3YUECHHUE 7 [K-4-Y3 I1K-4 JI1.1J12.2

MaTepuaia B "DIEeKTPOHHOM -B1 I1IK-4-B2 JI2.5J12.6
pecypce":DKkcIuryaTanus 213253
KOKCOBBIX OaTapeit /Cp/
Pa3nen 12. MamuHbl 115
00CTYy;KMBAHUSI KOKCOBBIX
nevei, X KOHCTPYKIUS U
cOBMecTHas padora

12.1 | MamuHsl 47151 00CTy>KUBaHUS 8 TIK-4-31 TIK-4- JIT.1J12.1
KOKCOBBIX TIeUeH, UX 32 [IK-4-33 J12.6
KOHCTPYKIIHSI © COBMECTHAs 213253
pabora /Jlex/

12.2 CamocToATenbHOE U3yUeHUe 5 TIK-4-31 T1K-4- JI1.1J12.2
MaTepuaia B "DIEeKTPOHHOM 32 [1IK-4-33 JI2.5 J12.6
pecypce:MamuHsb! 1715 213253
00CITy)KUBaHUST KOKCOBBIX
neueil, uX KOHCTPYKLHA U
coBMecTHas padota /Cp/

Pa3gen 13. BoinoJinenue
pac4éToB no
MaTepuaIbHOMY OajaHCy
npouecca KOKCOBaAHUS

13.1 | BoimosnHeHue pac4éToB 1o 12 I1K-3-B1 [1IK-4 JI1.1J12.2
MaTepHaIbHOMY OallaHCy -V1 JI2.5 J12.6
nporecca KokcoBanus /I1p/ 313233

13.2 | CamocTosTenbHOE N3yIEeHUE 5 [IK-4-B1 IIK-4 JI1.1J12.2
Matepuana B "DIeKTPOHHOM -B2 JI2.5 J12.6
pecypce':Brinonaenue 213253
pac4€ToB 10 MaTEpUAILHOMY
Ganmancy npouecca
kokcoBanus /Cp/

Pa3nen 14. BoinojiHeHHe
PacyéToB 110 TENJI0OBOMY
f6anaHcy npouecca
KOKCOBAHUS

14.1 | BeimonHeHue pacyéToB 1Mo 4 ITK-3-33 TIK-3- JI1.1J12.2
TEIIIOBOMY OaJlaHCy Vi JI2.5 J12.6
npomecca KokcoBanus /IIp/ 213233

14.2 | CamocTosITENBHOE N3YyIECHUE 13 TIK-4-31 TIK-4- JI1.1J12.2
Matepuana B "DJIeKTPOHHOM 32 [1IK-4-33 JI2.5 J12.6
pecypce':Boinonaenue 213253
pac4€ToB IO TEIIOBOMY
GanaHcy npouecca
kokcoBanus /Cp/

Pa3gen 15. Boinosinenue
Pac4éToB rHIPaBJIMYECKOro
peXIMAa KOKCOBOM me4yu

15.1 | BrimonHeHnue pacyéToB 4 TTIK-4-33 T1K-4- JI1.2J12.2
THIPABIMYECKOTO PEKUMA v3 JI2.5J12.6
KokcoBoit rieun /I1p/ 0109233

15.2 CamocToATenbHOE U3yUeHUe 2 TIK-4-31 TIK-4- JI1.2J12.1 P3
MaTepuaia B "DIEeKTPOHHOM 33 [IK-4-Y3 JI2.2 J12.5
pecypce':BoinonHenue J12.6
pac4€ToB rUAPaBINIECKOTO 213253

pexnMa KokcoBoit euu /Cp/

Pa3nen 16. Dx3aMeHbI




16.1 /Ox3amen/ 8 27 | IK-3-31 IIK-3- KM4
32 TIK-3-33
MK-3-Y1 IIK-3
-¥2 [IK-3-B1
[1K-3-B2 [1K-4
-31 [1K-4-32
T1K-4-33 TIK-4-
V1 IK-4-Y2
[IK-4-Y3 I1K-4
-B1 I1K-4-B2
Pa3gen 17. Iloaroropka k
KOHTPOJbHBIM
MEpPONpPUATHAM 1
BbINIOJIHSIEMBIM padoTam
17.1 | O6beM yacoB 8 10
CaMOCTOSITEIbHON paboTH! Ha
noArotosky k KM /Cp/
17.2 | O0bem yacoB 8 2
CaMOCTOSTENILHOM paboThHI Ha
noarotoBky k BP /Cp/
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KonTpo.bHbIe MeponpusATHS (KOHTPOJILHAsI pad0oTa, TeCT, KOJJIOKBHYM, 7K3aMeH H T.I), BOMPOCHI 115
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponsHoe EldioffﬂeMHe B
KM O — ZMKATOPB OTIPOCHI JJIs1 TIOATOTOBKH
KOMIIETeHLIU I
KM1 KonTponbHas ITK-3-31;11K-3- PaccunTath EMKOCTH YrOJIBHOM OamrHu, 00CTy)KHBaloIIel 1Be OaTapew,
pabora 32;I1K-3-33;11K-3- COCTOSIIIE KaXkaast U3 65 Kamep ¢ moJe3HbIM 006EMoM 32,3 M3tpn

Y1;IIK-3-Y2;T1K-3-
BI;IIK-3-B2;I1K-4-
31;I1K-4-32;11K-4-
33;11IK-4-Y I;11IK-4-
V2;I1K-4-Y3;T11K-4-
BIL;IIK-4-B2

obopore neueit B 14,5 4.
ITomaua MUXTHI B yroJIbHYIO OAIIHIO OCYIIECTBISIETCS B TeUCHHUE |
CMEHBI (8 4acoB).




KM2

3auér

Bonpocs! k 3auéry:

1.0OrHEeYynopHI IUTS CTPOHUTENHLCTBA KOKCOBBIX OaTapei

2.IlapameTpsl IpoLiecca KOKCOBaHMsI, yXy/IIIAIOMINE KaUeCTBO KOKCa
3.CTpouTenbCTBO KOKCOBBIX Oarapeit

4. CBoiicTBa IIUXTHI, YIy4LIAIOIME KAYECTBO KOKCa

5.Pa3orpeB KOKCOBBIX OaTapei U BBOI UX B KCILTyaTaIHIo.

6. CtaTbu TemIoBoro 6ananca, U3MEHEHHE KOTOPBIX BEAET K
MOBBIILIEHUIO K.I1.JI. paboThI meueit

7.JeexThI KIaakd KOKCOBBIX MeUei.

8. becrplieBas Bbljaua Kokca.

9.PeMOHT KOKCOBBIX Meuei.

10. YydureHne SK0JI0THIeCKOi 0e30IIacCHOCTH B KOKCOBBIX IIeXaX.
11.06m1as1 KOMIIOHOBKa KOKCOBOH OaTapen, 30HBI KJIAJAKH KOKCOBOH
Garapeun.

12. Tloka3zaTenu KayecTBa IIMXTHI, BIUSAIOIME HA YCUINS IPU BbLAAYE
KOKCa M CIIOCOOBI TTOAICPKAHUS HX MTOCTOSHCTBA

13.®akTopsl, BIUAIOIIUE HA TPAHYIOMETPUYECKUN COCTAB
BBIJIaBAEMOTO KOKCa

14. Tunsl KOKCOBBIX IEYEH [0 CUCTEME TOIOYHBIX KaHAJIOB U IIOABOAY
BO3/IyXa U TOTUIMBA.

15. CoBpeMeHHbIE TEHACHIIMH B IPOSKTUPOBAHUN U CTPOUTEIHCTBE
KOKCOBBIX nieuelt B Poccun

16. KoMIIeKT MaImH, 00CTy)KUBAIOIIUX OaTapero.

17.®@akTopsl, BIUAIOIINE HA IPOYHOCTHBIE CBOKHCTBA Kokca (M25, M10)
18. CepuiiHOCTb BBIAAYHM KOKCA U €€ BIMSIHUE Ha TUAPABINYECKUAN
PeKUM pabOThI OaTapen u 00CITyKHUBAHUE MEUeH.

19.0praru3anus BeIaqH, OOCTYKUBAHUS 1 3aTPY3KH MEUH.

20.Kax cBsi3aHa peakIIMOHHAasi CIOCOOHOCTh KOKCa C €ro MOBE/ICHUEM B
JTOMEHHOM NeYH

21.CoBpeMeHHBIC TSHJICHIINU B TPOCKTHPOBAHUH U CTPOUTEIHCTBE
KOKCOBBIX TIedeii 3a pyOexxoM

22 .Tymenue KoKca, ero pa3HOBUAHOCTH, IPEUMYILECTBA U HEAOCTATKH.
23.11laMOTHBIC OTHEYIOPHI: CBOMCTBA, COCTAB, 30HBI KOKCOBOM Oatapew,
T/Ie OHU HCIIOB3YIOTCSI

24 BnusiHue BBIXOJa JIETYYUX BEHIECTB U3 yriied Ha MPOYHOCTHBIE
KayecTBa KOKca

25.J]IlnHacoBBIE OTHEYIIOPHI: CBOMCTBA, COCTaB, 30HBI KOKCOBOW OaTapew,
T/ie OHU HCIIOB3YIOTCSI

26.BnusiHue BBIX0/a JETyYHX BEIIECTB U3 KOKCa Ha MPOYHOCTHBIE
KayecTBa KoKca

27 .BnusiHue pa3MepoB KaMepbl KOKCOBaHUS Ha HACBIITHYIO IIIOTHOCTb
YIOJbHOM HIMXThI

28.Crioco0sblI TylIeHHs KOKCa, X MPEUMYIIECTBA U HEIOCTATKH




KM3

3a4éT ¢ OLEHKOMH

TIK-4-31;1TK-4-
32:T1K-4-33;TTK-4-
V1;TIK-4-Y2;TTK-4-
V3:TIK-4-B1;TTK-4-
B2

Bompocs! k 3a4éTy ¢ OLEHKOM:

1. ITeun ¢ npogoneHbIMU pereneparopamu OsaHc Komnme. [Teun
Kommepca,

OcobeHHOCTH KOHCTPYKIIMH, IPEHMYIIECTBA U HETOCTATKH.
21Teun bexkepa: 0cOOEHHOCTH KOHCTPYKIIMH, IPEUMYIIECTBA U
HEJOCTATKH.

3. OcHOBHas KOMIIOHOBKa KOKCOBO¥1 OaTapen

4.Ieun ITK-42: oco6eHHOCTH KOHCTPYKIUH, IPEHMYIIECTBA U
HEJOCTATKH.

5. leun 1K 1-if u 2-it HOpManu3anyuu: 0COOCHHOCTH KOHCTPYKINH,
HPENMYIIEeCcTBA U HEOCTATKN.

6.11eun ITK-45: 0coOeHHOCTH KOHCTPYKILIMH, IPEUMYILIECTBA U
HEJOCTATKH.

7. ITeun I1K-47: 0c0OOEHHOCTH KOHCTPYKIIUH, IIPEUMYIIIECTBA U
HEJOCTATKH.

8.ITeun TTK-2K: 0cOOEHHOCTH KOHCTPYKITUH, IPEUMYIIIECTBA U
HEJIOCTATKH.

9. ITeun [IBP-39: 0coGeHHOCTH KOHCTPYKIIUH, IIPEUMYIIECTBA H
HEJOCTATKH.

10.ITeun Ymxesckoro u Haropckoro: ocoOeHHOCTH KOHCTPYKIINH,
MPENMYIIEeCcTBA U HETOCTATKH.

11. Ieun ITBP-46: ocoOeHHOCTH KOHCTPYKIUH, IPEUMYIIECTBA U
HEJOCTATKH.

12.ITeun [TBP-51: 0cOOEHHOCTH KOHCTPYKITHH, TIPEUMYIIECTBA U
HEJJOCTATKH.

13. ITeun I1BP coBpeMeHHOI KOHCTPYKIIMU: OCOOEHHOCTH
KOHCTPYKIMH, MPEHMYILECTBA U HEAOCTATKH.

14. ITeun OTTO: 0COOEHHOCTH KOHCTPYKIIHH, TIPSHUMYIIECTBA U
HEJOCTATKH.

15.ITeun ITBP 6onbIiioi éMKOCTH: 0COOEHHOCTH KOHCTPYKIIUH,
MPENMYIIEeCTBA U HETOCTATKH.

16. Ieun cuctems! Konmepc-bekkep: 0cOOEHHOCTH KOHCTPYKITHH,
IperMyIecTBa U HEOCTATKU.

17. Ileun cuctemMbl BUAMyTT: 0COOCHHOCTH KOHCTPYKITUH,
MPENMYIIEeCcTBA U HETOCTATKH.

17. Ieun cuctemsl JIekok: 0COOEHHOCTH KOHCTPYKIIMHU, IPEHMYIIECTBA
U HEJIOCTAaTKU.




KM4

DK3aMeH

TIK-4-31;1TK-4-
32:T1K-4-33;TTK-4-
V1;TIK-4-Y2;TTK-4-
V3:TIK-4-B1;TTK-4-
B2

1. [loBeneHue Kokca B JOMEHHOM 11€4YH U €ro poJib B JOMEHHOM IUIaBKe.
2. Brara xokca u €€ BIMsSHHE Ha €0 KaueCTBO M MPUMEHEHHE.

3. 30s1a KOKCa U €€ BIUSHHUE Ha €r0 KaueCTBO U IIPUMEHEHHE.

4. ConeprkaHue cepsl B KOKCE U €€ BIMSHNE Ha €ro KauecTBO U
IpUMEHEHHe.

5. BnusiHue KOIMYeCTBa JIETy4HX BEIECTB B YIJIE HA MPOLIECC
KOKCcOBaHU. JleTyune BemecTBa B KOKCE U HX BIMSHHE HA €r0
CBOMCTBA.

6. DJeMEeHTHBIN COCTaB KOKCa.

7. MonekymsipHasl CTpyKTypa, HICTHHHAS U KaKyIIasics ITIOTHOCTh
KOKca.

8. O01m1as NOpUCTOCTh KOKCA, €€ CBSI3b C UCTUHHON M KaXKyIlehcs
TUIOTHOCTBIO KOKCA.

9. CTpyKTypHasi IPOYHOCTh KOKCA U METOBI €€ OnpeiesieHusI.

10. Tenmora cropanus, roprouects u PCK.

11. CuTOBBIH cOCTaB KOKCa M €T0 BIMSHUE HA €r0 MOTPEOUTEIBCKHE
CBOMCTBA.

12. IIpoyHOCTH KOKCa: APOOUMOCT M HCTHPAEMOCTb, X ONPEIeIcHHE
U BIMSHHE Ha TOTPEOUTETbCKHE CBOUCTBA KOKCA.

13. Unaekc peakimonHo# criocoonoctn kokca (CRI) u mpovynocTH
Kokca mocye peaknnd (CSR), ux on-peneneHne U BIUSHIE HA
JIOMEHHBIH Ipo1ecc.

14. TpeOoBaHUs K Ka4€CTBY HEJJOMEHHBIX BU/IOB KOKCa

15. OrHEynOpEI A1 CTPOUTENBCTBA KOKCOBEIX OaTapei

16. CTpouTenbCTBO KOKCOBBIX OaTapeit

17. Pa3orpeB KOKCOBBIX OaTapeil 1 BBOJ HX B 9KCILTyaTalHUIO.

18. JleekThl KIaIku KOKCOBBIX MEYCH.

19. PeMOHT KOKCOBBIX II€ueil.

20. O61mas KOMIOHOBKa KOKCOBOM OaTapeu, 30HbI KJIaIKi KOKCOBOM
Oarapewu.

21. Turmbl KOKCOBBIX IE€YEH MO CUCTEME TOTIOYHBIX KAaHAJIOB U MOABOY
BO3/lyXa M TOTLIHBA.

22. KyuHo# criocob mpou3BOACTBa KOKCa. Y IbEBbIE, CTOMIIOBBIE U
TIaMEHHBIE MTEYH.

23. Ileuu ¢ npononbHEIMU pereHeparopamu OsaHc Komnne. [Teun
Komnmepca, Oco6eHHOCTH KOHCTPYKIIUH, IIPEUMYIIECTBA H HEJOCTATKH.
24. Tleun bexkepa: 0cOOEHHOCTU KOHCTPYKLIUH, IPEUMYIIECTBA U
HEJIOCTATKH.

25. Ieun I1K 1-it u 2-# HOpMaTH3aLUA: 0COOCHHOCTH KOHCTPYKIIUH,
IperMyIecTBa U HEOCTATKU.

26. Tleun ITK-42: 0cOOCHHOCTH KOHCTPYKIIMH, IPSUMYIIECTBA U
HEJJOCTATKH.

27. Ieun ITK-45: ocoOeHHOCTH KOHCTPYKIIMH, IPEUMYIIECTBA U
HEJOCTaTKH.

28. INeun [TK-47: ocoOeHHOCTH KOHCTPYKIIMH, IPEUMYIIECTBA
HEJJOCTATKH.

29. ITeun ITK-2K: 0coOOEHHOCTH KOHCTPYKLIMH, TPEUMYILECTBA U
HEJOCTATKH.

30. INeuyn I1BP-39: ocobeHHOCTH KOHCTPYKINH, TIPEUMYIIIECTBA 1
HEJOCTATKH.

31. Ieyn Ymxkenckoro 1 Haropckoro: 0cO6eHHOCTH KOHCTPYKIIHH,
MPENMYIIEeCTBA U HETOCTATKH.

32. Ileun I1BP-46: ocobeHHOCTH KOHCTPYKIIMH, IPEUMYIIECTBA U
HEJOCTATKH.

33. Tleun [1BP-51: 0cOOEHHOCTH KOHCTPYKIIMHU, IPSUMYIIIECCTBA U
HEJJOCTATKH.

34. Tleun I1BP coBpeMeHHOI KOHCTPYKIIMU: OCOOEHHOCTH
KOHCTPYKIIMH, TPEHMYILECTBA U HEAOCTATKH.

35. ITeun OTTO: OCOOEHHOCTH KOHCTPYKIHH, ITPEHMYIIIECTBA U
HEJJOCTATKH.

36. ITeun I1BP 6omnbI1oit EMKOCTH: OCOOEHHOCTH KOHCTPYKIIUH,
HNperMYILECTBA U HEJOCTATKH.

37. Ileun cuctems! Konmepc-bekkep: 0c0OEHHOCTH KOHCTPYKITHH,
HperMyIIecTBa U HEOCTATKH.

38. Ileun cucrembl BuiimyTT: 0cOOEHHOCTH KOHCTPYKIIHH,
MPEUMYIIEeCTBA U HETOCTATKH.

39. Ieun cuctemsl JIekok: 0COOEHHOCTH KOHCTPYKIUH, IPEHMYIIECTBA
U HEIOCTAaTKU.




40. CoBpeMeHHBIE TCHCHIIMU B IPOEKTHPOBAHUH U CTPOUTEIHCTBE
KOKCOBBIX Te4eH.

41. CepuitHOCTh BBIJA4M KOKCA U €€ BIUSHUE HA THIPABINYECCKHII
pexuM paboTsl OaTapen 1 00CITyKU-BaHHUE Iedeil.

42. Opranusanys BblJ1aud, 0OCTY>KUBaHUS U 3arpy3KH MEUH.

43. Tymenue Kokca, ero pa3HOBUAHOCTH, IPEUMYILECTBA U
HEJIOCTATKH.

44. TIpouecchl, MPOUCXOAAIINE B KOKCOBOH Kamepe Ipu (OPMHPOBAHUU
KOKca.

45. IIpouecc HarpeBa yroJibHOM IIUXTHI B KAMEpE.

46. KoMIutekT MammH, 00CITy>KUBAIOIHX OaTapero.

47. KokcocopTupoBka, e€ 000pyIoBaHIE U Ha3HAUYCHHE.

48. Opranusanus OTOINIEHNsI KOKCOBOW IIEYM KOKCOBBIM I'a30M.

49. OpraHu3aIyst OTOTUICHHST KOKCOBOM MeUr OSTHBIM Ta30M.

50. Opranu3anus OTOIUIEHUS] KOKCOBOH M€Y CMECHIO Ta30B.

51. MarepuanbHbIii OaslaHC Mporiecca KOKCOBaHUS.

52. TemoBoii 6anaHc mporecca KOKCOBaHUS.

53. OcHOBHBIE NIpaBUJIa OPraHU3aUY I'HPABIMYECKOIO PEXXUMA
KOKCOBOH 1e4u.

54. PacueT ruipaBIuueCcKoro pexuMa KOKCOBOH MeUH.

55. CocTaBHbIE YaCTH THAPABINYECKON CUCTEMBI KOKCOBOW TIeUn
56. Pacuér Temmeparypsl B BepTHUKaIax MEUeH.

57. TazooTBoAsIIEE 0OOPYIOBaHHE KOKCOBOM OaTapeu u ero pabora.
58. becnbuieBas BbIada KOKCa.

59. Viy4ieHne K0I0THIecKoi 0€30MacHOCTH B KOKCOBBIX IeXax.
60. HenpepbIBHBIE POLIECCH KOKCOBAHUS U NMEPCIIEKTUBBI UX Pa3BUTHUS
1 BHEJPEHUS B IPOU3BOACTBO

KMS5

Konrponbnas
pabota 2

TTK-4-32;TTK-4-
31;1TK-4-33;1TK-4-
V2.TIK-4-V1

PaccunTarh KOJIMYECTBO KOMIUIEKTOB MalllMH, 00CITyXHBAIOLIIX
KOKCOBBIE OaTapen, ecii nedeit B 610ke - 260, Bpems Ha
o0cimy)X1BaHUE OHON Neud 12 MUH, TepHOA KOKCOBaHUs 15 1, Bpemst
Ha TEKYIIH pEMOHT B Mpeenax UUKIa 75 MUHYT.

5.2. IlepevyeHb padoT, BHINOJHAEMBbIX 110 TUCHUILIHHE (

KypcoBas padora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, IIP u 1.11.)

Koz Haszsanue ITpoepsiemble
aboThI 260ThI HHUKATOPBI Cogepxanue paboTsl
’ P KOMITETEHITU I
P1 Kypcosas pabora [TK-4-31;I1K-4- Temoit kypcoBoii paboTs! o aucrmiuinae "Kokcosanue yrieit”

32:TTK-4-33;TTK-4-
V1;TTIK-4-V2:[TK-4-
V3:TIK-4-B1;TK-4-
B2

SBJSIETCA pacueT KOKCOBBIX Ieuel ¢ o0beMoM kamep 41,6 M3 nmst
MOJIy4EHHsI METaJUTyprudeckoro kokca B ycsousx KXIT OAO
«Ypanbckas Cranb» U3 yriiell pa3InqHOro cocTasa.

KypcoBoit paboTa COCTOUT U3 HOSCHUTENBHOH 3armucku 00bemMoM 40 -
50 crpanun popmata A4.

IMosicHuTenbHAs 3aMKCKa JOJKHA BKIIIOYATh CIEAYIOIINE Pa3aembl:
1.CocraB yroiabHOM MIHUXTHI, €€ AIEMEHTHBIN 1 TEXHUYECKUN aHaJu3,
POZ OTOIUTENHHOTO I'a3a U 3aJaHHbBIA K03 GUIIHEHT N30bITKA BO3AyXa,
a TaKKe YCIOBHsS KOKCOBaHMS.

2.Pacuer MaTepranpHOTO OajaHca KOKCOBAHUS yrOMBHOM IINXTHI.
3.Pacuer TemnoBoro 6anaHca KOKCOBBIX MedeH.

4.Pacyer rupaBIUKN KOKCOBBIX MeYeH.

Crynenty HBanoBy Bany lBanoBUuYy

PaccunraTs MaTepHaIbHBIN, TEIIOBOH OaTaHC U TUIPaBINIECKOE
COIPOTHUBIIEHUE KOKCOBOM MEUH.

Hcxonuble nannsle: Bapuant 1

TexHUYeCKHit aHAN3 MHUXTHL: BiIara MHUXTel Wpit = 8 %; 30J1a IIUXTEI
Acmt = 8,5%; obuiee copep-xanue cepbl B muxte Scut = 0,6 %; BBIXOL
netyqux BeuiecTB Vriu = 25,0 %. HackinHas Macca cyxoil IMX-Thl YCILI
= 800 kr/M3. DIEMEHTHBIH COCTaB MIMXTHI, % Ha Topiodyio Maccy: Cri
= 87,5 %; Hrmt = 4,8 %; Orm = 4,2 %; Nru = 1,5 %; Srm = 2,0 %.
Tabmuna 1 - Cocras ra3os

KommoneHTs! Ta3a OTONUTENBHBIN Ta3, %0 00bEM. Ha CyXyIO Mac-cy
QpH = 7,0 MJI)x/M3 OOpaTHBII KOKCOBEIH, % 00bEM. Ha CYXYIO Maccy
OMEHHBIN KOKCOBBIN

H2 561 61

CH4 1,52020

CO281010

C0O2184,54,5

C2H4--1515




N244,51,0 1,0

H2S2,50,50,5

020,51,51,5

Wp 75 r/m3 25 /M3 ---

Koadduunent nzdsiTka Bozayxa o = 1,2.

KoaddunnenTs! nepexosia 3J1eMEHTOB U3 MIMXTHI B ra3: a3ota kN =
0,16; cepst kS = 0,29; kucnopona kO = 0,505. KoaddunmeHt Beixoaa
raza kr=2,7.

Beixon netyunx u3 xokca Vek = 0,9 %. Pazmepsl kaMepbl KOKCOBaHMS:
BbicoTa h = 4,98 M; anmuna 1 = 15,14 M; cpennss mmpuHa bep = 0,41 M;
MIMPUHA C MAITMHHON CTOPOHBI bMc = 0,385 M; mupuHa ¢ KOK-COBOH
ctopoHsl bke = 0,435 m; TommuuHa cBona kamep hi = 1,032 m; nonHas
BBICOTa KaMmepbl hk = 6,0 M; BbICOTa pereHepaTopa U 30HbI KOCBIX XO/I0B
hp = 3,2 m. Paccrosane mexay ocsamu kamep A = 1,32 m. Hucno
3arpy304HBIX JTIOKOB Nl = 3; MOBEpXHOCTH 3aTPy304HOr0 JIfoKa f3m =
0,36 M2. Uricio CMOTPOBBIX JIFOYKOB N2 = 28; MOBEPXHOCTh CMOTPOBOI'O
mrouka fei = 0,04 mM2. IIpomomkuTensHOCTE 000poTa medn T = 15
gacoB. Uncno kamep B O6aTapee n = 65.

Macca pacu€THON eqUHULBI HXTHI (pakTuueckoil BiaxxHocTu E = 1000
kr. TermnoémkocTh roproveii Mmaccsl muXThl cir = 1,09 kJ[x/ (kr*K),
TermoéMKocTh 3016l €3 = 0,71 x/Dx/(xr*K); cpennss TemnoémMKocTs
kokca ck = 1,486 k/[x/(kr*K); rerumoémkocts ammuaka cNH3 = 2,688
kJx/(kr*K).

Temnepatypa 3arpyxaemoit muxtsl tur = 10 0C, Temneparypa
oronurenbHOro rasa toron = 50 0C, Temneparypa OKpyXarolLel Cpeabl
tB = 100C; koHeuHas TemmepaTypa kokca tk = 1050 0C; remneparypa
XUMHUYECKHUX MPOAYKTOB KokcoBaHus txink = 700 0C. Ynpyrocts
BOJISIHBIX NapoB npu tB PHac = 1227,97 I1a. OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa ¢ = 0,75. bapomerpuueckoe gaBnenue B = 98500 ITa.
CkopocTtb Betpa 5 m/c.

PaboTta nomkHa comepkaTh CICAYIOIINE Pa3Ieibl:
1. Teopernueckas 4acTb

1.1. KoHcTpykiuu neyeit

1.2. CpIpb€ 17151 KOKCOBaHUSA

2. Pacuér MaTepuansHOTo H6anaHca

3. Pacuér TemoBoro 6ananca

4. Pacuér rupaBinndeckoro 6aaaHca

P2 Kontponbuas IK-3-31;I1K-3- PaccunTarh EMKOCTH YrOJIBHOM OamrHu, 00CTyKHBaroIIel 1Be OaTapew,
pabora 32;T1K-3-33;I1K-3- COCTOSIIIIE KaXkaast U3 65 kamep ¢ moae3HbM 006éMoM 32,3 M3tpu
VL;IIK-3-Y2;IIK-3- | o6opoTe neueit B 14,5 4. [Tonava mMuXThl B yroJbHYIO OaIIHIO
B1;T1K-3-B2;I1K-4- | ocymecTBusiercst B TeueHue | cMeHsb (8 4acoB).
31;I1K-4-32;T1K-4-
33;I1K-4-V1;I1K-4-
V2;1IK-4-VY 3;I1K-4-
B1;I1K-4-B2
P3 KonTponbras [1K-4-31;I1K-4- PaccunTtaTh KONMMYIECTBO KOMITJICKTOB MaIIHH, 00CTY>KUBAIOIINX
pabota 2 32;I1K-4-33;11K-4- KOKCOBBIE OaTapeu, eciiu rneveil B 01oxe - 260, Bpemst Ha
Y1;IIK-4-Y2 oOcmyXMBaHHE OJTHOM 1e4yr 12 MUH, epro]| KOKCOBaHus 15 4, Bpemst

Ha TEKYIIUH PEMOHT B Npenenax LUKIa 75 MUHYT.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

B nanHO# quCHUIUIMHE TECTUPOBAHUE HE IPETyCMOTPEHO. DK3aMEH BBIMOJIHSIETCS B MUCbMEHHOH (opme.
DenepabHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHUE

BBICIIIETO TPO(ECCHOHATIBHOTO 00pa30BaHUs

«HanuoHnanbHbI HccnenoBaTenbCKUi TexHomorndeckuit yauusepcurer « MUCHUCH

HoBoTponukuii ¢punuan

Kadenpa MaTemaTHKH U €CTECTBO3HAHUS
Hucrunnuna: KokcoBanue yrieit 4.3

Hamnpagnenue: 18.03.01 «Xumuueckas TEXHOJIOTHSD
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5.4. MeToauka olleHKH 0CBOeHUs JUCUMILINHBI (MoayJs, npakTuku. HAP)

Toka3aTenu U KPUTEPHH OLCHUBAHUS DK3aMEHA:

— Ha OILIEHKY «OTINYHO» (5 6a/I0B) —00yJarONIUiCS JEMOHCTPUPYET BRICOKUH YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHIIHH,
BBICOKHUI YPOBEHb 3HAHUI HE TOJHKO HA YPOBHE BOCTIPOH3-BEICHUS U OOBSICHEHHS UHPOPMAIIH, HO ¥ MHTEIUIEKTYaJIbHbIE HABBIKH
petenus npoOieM u 3ajad:

* TaeTCS KOMIUIEKCHAS OIIEHKA MPEII0XKEHHON CUTYaIHH;

* IEMOHCTPHPYIOTCS TIIYOOKUE 3HAHHSI TCOPETUUECKOTO MaTepraia i YMEHHE UX MPHUMEHSTh;

* [TOCTIETOBATENFHOE, TPABUIIHLHOE BHIMTOJIHEHNE BCEX NMPAKTUUECKUX 33aHUM;

* yMEHHE 00OCHOBAHHO M3JIaraTh CBOU MBICIIH, JeTIaTh HECOOXOAUMBIC BBIBOIBI.

— Ha OIICHKY «XOpoIIoy (4 6amia) — o0yJaromuiicss 1eMOHCTPHPYET CPEIHUH ypOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIIHI:
* JaeTcsi KOMILIEKCHAsI OLIEHKA MPE/JIOKEHHOI CUTYaluy;

* ICMOHCTPHUPYIOTCS JOCTATOYHBIC 3HAHHUSI TEOPETHYSCKOr0 MaTepraia 1 yMEHHE HX IIPUMEHSITh; HO JOIMYCKAIOTCs
HE3HAYHTEIBbHBIC OIHOKH, HETOYHOCTH

* BBHITIOJIHEHHE BCEX MPAKTUYECKUX 331aHMil; BO3MOXKHBI SIMHIUYHBIC OLINOKH, UC-TIPABIISIEMbIE CAMUM CTY/ICHTOM I0CTIe
3aMeYaHusl IPEToJaBaTes;

* 3aTPYIHCHUS NIPU AHATTMTHYCCKHUX OIepaLisiX, HePEeHOCE 3HAHUI U YMCHHUI Ha HO-BbIC, HECTAHJAPTHBIC CUTYaLUH.

— Ha OIICHKY «YIOBIETBOPUTENBHO» (3 Oana) — 00yJaroniifcsl JeMOHCTPHUPYET OPOTO-BhIil ypOBEHBb C(HOPMUPOBAHHOCTH
KOMIIETECHIINI:

* 3aTPYyAHEHUS ¢ KOMIUIEKCHON OIICHKOHN NPEIOKEHHON CUTYaInH;

* HETIOJTHOE TEOpPETHYeCKOe 000CHOBAHIE, TpeOyroIiee HaBOIAIINX BOIIPOCOB IIPe-T10/1aBaTels;

* BBIIIOJIHEHHE 33aJJaHUH IpH MoJCcKa3Ke IpenoaBaTens;

* 3aTPyJHEHUS B (POPMYIIMPOBKE BHIBOJIOB.

— Ha OLIEHKY «HEYIOBIETBOPUTENHHO» (2 Oara) — oOyJaromuiics AeMOHCTpUpYyeT 3HaHus He Oonee 20% TeopeTHIecKoro
Marepuaia, TOIMyCKaeT CYIIEeCTBCHHbBIC OLIMOKH, HE MO-)KET MOKa3aTh MHTEIUICKTYalbHbIC HABBIKH PEIICHHUS MPOCTHIX 33ad.

— Ha OIIEHKY «HEYIOBIETBOPUTENHHO» (1 6amt) — oOyJaromuiics He MOXKET MOKa3aTh 3HAHHUS HA YPOBHE BOCTIPOU3BEACHUS H
00BbsICHEeHHs HH(DOPMAILMH, HE MOXKET IMOKA3aTh HHTEN-JICKTyaIbHbIC HABBIKH PEIICHUS MIPOCTHIX 3a/1a4 HEMIPABIIIbHAS OILICHKA
NPEIUIOKCHHON CUTYaIHH;

Kpurepuu oreHKH KOHTPOJIBHOH paboTHI;
60 < IIponeHt BepHbIX 0TBETOB < 100 - 3auTeHO
ITponeHT BepHbIX OTBETOB < 60 — HE 3aUTEHO

Kpurepun ouenku 3auera

OreHka «3auTeHo» CTaBUTCS, €CIIU

- Ha TEOPETUIECKHE BOIPOCH! TaHbI OOIIHE OTBETHI

- 00ydaromuiicss OpUEHTHPYETCS B MaTepHae

Onenka «He 3auTeHo» cTaBUTCS, €CITU

- He pellleHa 3a/1a9a W TIPaBIIIBHBIN OTBET JaH HA OJWH BOIpoc (00 HY Ha OJWH)

- o0ydaromuiicss B MaTepraje AUCIUILTIHEI IPAKTHIECKN HE OPHEHTHUPYETCS, T.€. He MOXKET JaTh JaKe OOIINX CBEICHHUH 110
BOIIPOCY.

KpuTepun OI[eHKH OTBETOB Ha 3a4eTe, IPOBOAMMOM B AUCTAHIIMOHHOHN (hopMe B AII.cHCTEME

60 < IIponeHT BEpHBIX OTBETOB - 3aYTEHO




6. YHEBHO-METOAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue Bubaunoreka

W3naTensbcTBO, TOM, 3. afpec

JI1.1 | Konoxkonsues C.H. [TpupoaHbie YHEPTOHOCUTENHU U M. KJI JIubpokom, , 2013,
YIJIEPOAHBIE MATEPUAIIBI.
CocraB u cTpocHuUE.
CoBpemeHHas kiaccuukanus.
TexHo10r1u NPoU3BOACTBA U
noObIva.
JI1.2 | B.M. ABnoxuH. Oo6oramienue yriei: Y4eOHHUK : M. : Topnas knwra,, 2012 r., URL:
B 2-x T. T.2. TexHonorumu. http://biblioclub.ru/index.php?
page=book&id=229022 (05.11.2015).
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue BubGmmorexa M3narenscTBO, roa, 311. anpec
JI2.1 |Manossu AK. Texnomorus nepepadboTkn M. Xumusa KonocC, 2004,
MPUPOIHBIX YHEPTOHOCUTETIEH.
: Y4yeOHUK 11 BY30B
JI2.2 | Xapnammosuu I'.B., TexHomorus M. Meramnyprus, 1995,
Kaydpman A.A. KOKCOXMMUYECKOTO
MPOU3BOJCTBA. : YUEOHHK IS
BY30B
JI2.3 | Myunuk J.A., B.1. BosmoxHOCTH yiydlieHus M.: Uudpa-umkenepus, 2014,
babannu Ka4yecTBa KOKca BHE TIEUHON
KaMepbl: yIeOHO-TIPaKTHIECKOe
nocobue
JI2.4 |Tlon pen. B.T. Xumus 1 nepepaboTka yris M.: Xumus, 1988,
JlunoBuua
JI2.5 |Ilox oOmiei CrpaBOYHHK KOKCOXMMHKA. XappkoB: U3n-uit nom "MHXKEK", 2010
penaxuueit JI.H. VYriau g1 KOKCOBaHUS. T.,
Bopucoga, FO.T'. OOGorarieHue yrieu.
[ManoBana. INonroroBka yrinei k
KOKCOBaHUIO: B 6-T1 TOMax.
Tom 1
JI12.6 |Ilox oOmieit CrpaBOYHHK KOKCOXMMHKA. XaprkoB: U3n-uit nom "Mmxkex", 2014 1.,
penaxuueit Pynpiku Towm 2. [Ipou3BoacTBO KOKCa
B.U., 3uarepmana
IO.E.
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3armaBue Bubnmmnorexa M3parenscTBO, roa, 3i1. anpec
JI3.1 |E.I. Bonomyk, OmnpeneneHne CTpyKTypHOIH W3parensckuii nearp I'OY BITO
B.H.Ileryxos, MPOYHOCTH KOKCa: "MI'TVY", 2007,
B.B.Beiinckuii, Mertonn4HCKHE yKa3aHUs K
AB.T'opoxoB nabopaTtopHoii pabore
JI3.2 | B.H. I[leryxoB, [TnacTomeTpuueckuii METo Wznarensckuit nentp @IBOY BITO
T.I'.Bosomryk OTpE/ICTICHHSI CTIEKaeMOCTH "MI'TY", 2014,
yriaei: Mertoauueckue
yKa3aHuUs A7 BHITTOTHEHHS
n1abopaTopHO paboThI
JI3.3 |B.H. Ileryxos, T.I. TexHu4ecKkuit aHaIu3 yrieu: Wznarensckuii neatp ®I'6OY BITIO

Bonomyk

Meroandeckue yKa3aHuUs IS
BBIIIOJTHEHHUS Ta0OPaTOPHOH
paboThI

"MITY", 2014,




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.4 | B.H.Ileryxos, T.I. Omnpenenexue GU3KKO - Wznarensckuit neatp @60V BITO
Bonomyk XHUMHYECKHX CBOMCTB KOKCa: "MI'TVY", 2012,
Meroandeckue yKa3aHuUs K
BBITTOJIHEHHIO JTA00PaTOPHON
paboThl
6.2. IlepeyeHs pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTd « AHTEpHET»
D1 |Poccuiickas HayyHas sneKTpoHHAs OMOIHOTEKa www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
33 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 Ilepeuenb MPOrpaMMHOro odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.4 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.6 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.8 | bpaysep Google Chrome
1.9 |Zoom
I1.10 | Bpaysep Yandex
I1.11 | Bpayzep Microsoft Edge
I1.12 | Bpayzep Opera
I1.13 |DjVu Solo 3.1
I1.14 | ArtuBupyc Dr Web Suite
I1.15 | Adobe Reader
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
N.1 |- Odunumansusiii caitt HoBorpourkoro ¢gunmuana HUTY "MUCuC" http://nf.misis.ru/
.2 |- Onexrponnas 6ubnuoreka HUTY "MUCuC" http://elibrary.misis.ru
.3 |- YHuBepcurerckas oubimoreka ornaid http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHarenne

113 VYuebnass maboparopusi (kommbloTepHbld | Kommiaekr — ydeOHON  mebemu Ha 12 MecT

KJIacc) oOygaromuxcs, 12 CTaMOHAPHEIX KOMITBIOTEPOB
CTYZACHTOB, 1 CTallMOHAPHBII KOMIIBIOTED
mnpenojaBarenss (y BCeX BBIXOA B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayIUTOpHas
menoBas, BeO kamepa Logitech, moctym & 3HOC
Vuusepcureta MUCHUC wuepe3 nuuHbll KaOuHET
miarpopme LMS Canvas u  Moodle, auIeH3HOHHbBIE
nporpammel MS Office, MS Teams, anTuBnpyc Dr.Web.

114 VYuebnass  ayauropuss  anma  3aHaTwid | Kommioekr — ydeOHOM — mebenmu  Ha 56 MecT
JIEKIMOHHOTO THIIA, MPaKTHYECKUX | oOydarommxcs, | KOMOBIOTEp [UI  HpeToJaBaTesist
3aHATUI BBIXOJIOM B MHTEpPHET, 1 cTalUOHApPHBIA KOMIBIOTEP IJIL

npenojaBarens (y BCEX BBIXOA B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayIUTOpHas
menoBas, BeO kamepa Logitech, moctym x 3HOC
VYuausepcureta MUCHUC wuepe3 nuuHbll KaOuHET
miarpopme LMS Canvas u  Moodle, auIeH3HOHHBIE
nporpammel MS Office, MS Teams, antuBnpyc Dr.Web.
121 VYuebnass  ayauropus  1ua  3aHaTwid | Kommioekr — ydeOHON — mebemu  Ha 56 MecT

JICKIIMOHHOTI'O THIIA, MPAKTUYCCKUX 06y‘{a}OH_[I/IXC${, 1 CTaHHOHapHLIfI KOMIIBIOTCP

MS Teams, antusupyc Dr.Web.

3aHATUI nperiogasarens (BBIXOJ, B HHTEPHET), MPOEKTOP, JKpaH
HACTEHHBIN, KOJIOHKH, [OCKAa AayJuTOpHAas MeoBas, BeO
kamepa Logitech, nmurensnonnsie mporpammbl MS Office,




123 VYuebHas maboparopus (kommbloTepHBIH | Kommiuekr — yueOHOM  mebemm Ha 12 MmecT i
KJIacc) Kabuner KypCOBOTO U | oOygaromuxcsi, 12 CTanMOHapHBIX KOMIIBIOTEPOB  JUIA
JMIUIOMHOTO HPOEKTUPOBAHUS, | CTY/IICHTOB, 1 CTaIMOHAPHBIN KOMIIBIOTEP JUIsL
CaMOCTOATENBHOM paboThl 00ydatomuxcs | npenongasatenst (y BCEX BBIXOA B MHTEPHET), IIPOEKTOD,
9KpaH, KOMMYyTaTop, BeO Kamepa, MOCKa-(QIMMUapT MarH.-
MapkepHas mnepenBmkHasg, goctyn k OMOC VYHuBepcurera
MUCHUC 4epe3 nuuHblii Kabuuer Ha mmiatdpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIUXCA

1 MeTOI[I/I‘IeCKI/Ie PEeKOMEHAANH 110 UBYYCHUTO JUCITUTIIINHBL

OO0yuaromuMcst HEOOXOANMO O3HAKOMHUTBCSL:

- ¢ coziep kaHueM pabodel mporpaMMBl TUCIUILIHHEI (Hajee - PII/T), ¢ memsamu u 3agadaMul TUCIUIIINHEL, €€ CBSI3SIMU C APYTHMHU
JUCIUIIMHAME 00pa30BaTeIbHON IPOrPaMMBI, C OCHOBHON H JOIOIHUTEIBHON INTEPATYpPOi, B YaCTHOCTH C METOAUIECKUMU
pa3paboTKaMu 110 JaHHOH AMCLUIUIMHE, UMEIOIMMCS Ha oOpaszoBaTenbHoM nopraine LMS Canvas u calite kadenpsl, ¢ BUIaMH
CaMOCTOSTEITBHON pabOTHL

Jln1s yCHenrHoro yCcBOGHHS TEOPETHUECKOT0 MaTepHata He0OOXOJUMO PETyIsIpHO MOCEIIaTh IEKI[UH, AKTUBHO PabOTaTh HA
NPAKTUYECKHUX 3aHATHAX ¥ JTa0OPATOPHBIX paboTax, HEpPEeUUTHIBATh JEKIMOHHbBIH MaTepHal, 3HaUMTeIbHOS BHUMAHHUE yACISATh
CaMOCTOSATENEHOMY H3y4CHHUIO AUCIUIIINHEL.

[TosTOMYy, BaXXHBIM YCIIOBHEM YCIICITHOTO OCBOCHHS AUCIUILUIMHBI 00YJarOIIMUCS SBIISETCS CO3aHNE CHCTEMBI IIPAaBHIIBHON
OpraHM3aINY TPYy/a, TO3BOJISIONIEH pacIpeeuTh yueOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHU C TPahUKOM
00pa30BaTeNbHOTO Tpolecca. bolbliyio TOMOIIE B 3TOM MOXKET OKa3aTh COCTaBJICHHE IUIaHa PA0OTHI HA CEMECTP, MECSL, HEAEIIO,
neHs. Ero Hamw4me mo3BosMT NOAYMHUTE CBOOOTHOE BpeMsI IeTSIM y4eOHl, TpyAUThCs OoJee ycnentHo u 3¢ dextusHo. C Bedepa
BCEr/la HAJI0 pacIpeesnsTh paboTy Ha 3aBTPAIIHUN IeHb. B KOHIIE Ka)I0T0 JHS [[eec000pa3Ho MOIBECTH UTOT pabOoTHL:
TILATENIBHO IPOBEPUTH, BCE JIM BBIIOJIHEHO 110 HAMEUEHHOMY IUIaHy, He OBLIO JIM KaKUX-T100 OTCTYIUICHHUH, a €CJIU ObLIH, 10 KaKoi
IpHYMHE OHM Npou30uuIH. Hy>KHO OCYIIEeCTBISATE CAMOKOHTPOIIb, KOTOPBIH SIBISIETCS HEOOXOANMBIM YCIIOBHEM YCIICIITHON y4eOBlI.
Ecnm 9T0-TO OCTanoch HEBHITOTHEHHBIM, HEOOXOANMO H3BICKATh BPeMsI [T 3aBEPIICHHS 3TOH YacTH padoOThI, HE yMEHBIIAsI
00beMa HeETBLHOrO IIIaHa.

Bce 3aganus K MpaKTHUECKUM 3aHATUSM, a TAKOKE 3a/laHusl, BHIHECCHHbBIC HA CAMOCTOSITEIIbHYIO PabOTy, PEKOMEHIYETCSI BHITIOIHSATD
HEITOCPEACTBEHHO 1TOCIIe COOTBETCTBYIOIIEH TEMBI JICKIIMOHHOTO Kypca. JTO CIIOCOOCTBYET JIydIIeMy YCBOCHHIO MaTepHara,
MO3BOJISIET CBOEBPEMEHHO BEIIBUTH U YCTPAHUTD «IIPOOEIBD) B 3HAHUAX, CHCTEMAaTH3NPOBATh paHee MPOHCHHBIN MaTepHal, Ha eTo
OCHOBE IPUCTYNUTH K OBJIaJCHNIO HOBBIMU 3HAHUSMH U HaBBIKAMU.

2 MeTOI[I/I‘-IeCKI/Ie PEKOMEHOAITNHA T10 TOATOTOBKE K JICKOUAM

OCHOBHBIMH BUJIAMH ayJUTOPHOH PaOOTHI 00YYArOLIUXCS SBIISIOTCS JICKIIMOHHBIC 3aHATHs. B X01€ JIeKImil mpenoaasarens
H3J1aracTt U pa3bsCHACT OCHOBHBIC, Han0OoJIeE CIIOKHBIE TTOHITHS TEMBI, a TAK)KC CBA3aHHBIC C Hel TCOPCTUYCCKHUC U ITPAKTUICCKUC
poOJIeMBI, 1aeT PeKOMEHAAINY Ha IPAKTHUECKHE 3aHATHS, BMECTE C TEM, YeTKO (JOPMYIUpPYyeT U yKa3aHHUs Ha CAMOCTOSTEIIFHYIO
pabory.

B Xo/e eKIOHHBIX 3aHATHI HEOOX0IMMO BECTH KOHCIICKTHPOBaHUE yaeOHoro Marepuana. OOpamars BHUMaHUE Ha KaTETOPHUH,
(hopMyYITMPOBKH, PAaCKpPBIBAIOIIHE COACPIKAHIE TEX WM WHBIX SBJICHUI U MPOIIECCOB, HAYYHBIC BBIBOJIBI U IPAKTHUECKIE
pekomMenganuu, MOJIOKUTENILHBIA OIBIT B N3y4eHUUN HpO6HeM.

3HAKOMCTBO C TUCHUILTHHON MPOMCXOIUT Y)KE Ha MEPBOM JICKIIUH, TJe OT CTyJICHTa TpeOyeTcsl He MPOCTO BHUMAHUE, HO U
caMoCTOsATENbHOE 0opMIIeHHE KoHCTIeKkTa. [Ipu paboTe ¢ KOHCIIEKTOM JISKITHIA HEOOXOIMMO YIUTHIBATh TOT (PaKkTOp, YTO OHH
JICKOUU JAar0T OTBETBI HaA KOHKPETHBIC BOIIPOCHI TEMbI, IPYT'UE€ — JIMIIb BBISABIIAIOT B3aUMOCBA3U MEXKAY ABJICHUAMU, IIOMOTast
CTYZIEHTY NOHSTH [IyOHMHHBIE MPOLIECCHI PA3BUTHS U3y4aeMOro IpeIMeTa Kak B HICTOPHUECKOM acleKTe, TaK U B HACTOSIIEE BPEMSL.
KoHcnekTipoBaHue JICKIUH — CIIOKHBIA BH]] By30BCKOH ayITUTOPHOM paOOTHI, IPEIIIONATaIOIINi HHTCHCUBHYIO YMCTBEHHYIO
JeATENBHOCTD CTy/IeHTa. KOHCIEKT SBIIsIeTCs MOJIE3HBIM TOT'/[a, KOT/1a 3aIlCaH0 CaMOe CYIIIECTBEHHOE U CAENAHO 3TO CaMUM
00yJarommmcesl.

LlenecoobOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAICHUIT, a00peBHaTyp 1 CUMBOJIOB. OIHAKO MPH AalbHEHIIei padoTe ¢
KOHCIICKTOM CHMBOJIbI JIY4YIIC 3aMCHUTDH OOBIYHBIMH CIIOBAMH JIIA 6BICTpOFO 3PUTCIBHOTO BOCIIPUATHA TCKCTA.

Paboras HaJ KOHCTIEKTOM JIEKIIMH, BCEra HEOOXOUMO HCIIOB30BATh HE TOIBKO YUeOHUK, HO H TY JIUTEPATYpPY, KOTOPYIO
JIOTIOJIHUTEIIFHO PEKOMEH/I0BAJ JIEKTOP. IMEHHO Takas cepbe3Has, KPOIOTIIHBask paboTa ¢ JISKIIMOHHBIM MaTEepHaIoM MO3BOIHUT
TITyOOKO OBIIAJICTh TEOPETHUCCKUMH 3HAHUSMU.

3 MeTO,HI/I‘-IeCKI/Ie PEKOMEHAAINHU T10 TOATOTOBKE K MPAKTUYCCKUM 3aHATUAM

[MTpakTHdeckue 3aHATHS 3aBEPIIAOT M3ydeHNE HanOoJiee BAYKHBIX TeM yIeOHOH TucIUIIHHBL. OHH CITy)KaT JJI 3aKPETUICHAS
M3y4EeHHOTO MaTepHalla, Pa3BUTHS YMEHHI U HABBIKOB MOJATOTOBKHU JIOKJIAOB, COOOIICHNI, IPHOOPETEHNUS OIBITa YCTHBIX
MyONUYHBIX BBICTYIUICHUH, BEICHUS TUCKYCCHHU, apIYMEHTAllUH U 3all[UThl BBABUTAEMBIX MOJIOKEHUH, a TaKkoke I KOHTPOJIS
IpernojaBaTeseM CTENEHH MOArOTOBIEHHOCTH CTYAEHTOB MO U3y4aeMOll JUCIUILINHE.

[IpakTiaeckoe 3aHATHE - 3TO 3aHATHE, IIPOBOAMMOE IT0]] PYKOBOICTBOM IIPEIOAABATeINs B yIeOHOH ayqUTOPHH, HAIIPaBICHHOE HA
yriyOleHre HayqHoO - TEOPETHUECKUX 3HAHUH U OBIIaICHNE ONPEAEIeHHBIMI METOJAMH CaMOCTOATENIbHON paboThl. B mponecce
TaKUX 3aHATUN BbIpaOaATHIBAIOTCA MpaKTUUecKhe yMeHus. [lepes mpakTHUECKUM 3aHSATUEM CIEAYET U3ydUTh KOHCIEKT JIEKIIUU U
PEKOMEHIOBAaHHYIO TIPETI0aBaTeNeM JIUTepaTypy, oOparas BHUIMaHHEe Ha IPAKTHUECKOEe IPIMEHEHHE TEOPHH U Ha METOAUKY




pelleHys TUIIOBBIX 3a7ad. Ha mpakTHuecKoM 3aHATUH TJIaBHOE - YICHUTH CBSI3b PEIIaeMbIX 33/1a4 ¢ TEOPETUIECKUMHU
TIOJIOXKCHUSIMU.

Jlormueckas CBSI3b JICKITUHA U TPAKTHUECKHUX 3aHATHH 3aKJII0YACTCS B TOM, YTO MH(POPMAITHSI, TIOJTy4SHHAs Ha JICKIIUH, B TIPOIIECCEe
CaMOCTOSITENILHOM pabOThI HA MPAKTHYECKOM 3aHATHH OCMBICITUBAETCS U TiepepadaThIBAeTCsl, IPH MOMOIIH MTPETOIaBaTEeIs
aHAJM3UPYETCS 10 MEIbYalIInX MOAPOOHOCTEH, OCIE Yero MPOYHO YCBAHBACTCSI.

CrpyKTypa NpaKTHYECKOTO 3aHSATHS:

1. B Havase 3aHATHS Ha3BIBACTCS €T0 TeMa, IeNTb M ATAITbI TPOBEICHHUSI.

2. o Teme 3aHATHS POBOAUTCS Oecea, 4TO HEOOXOAMMO [Tl OCO3HAHHOTO BBIMOTHEHHUS MPAKTHUECKOH paboTHI (110
KOHTPOJIBHBIM BOIIPOCAaM).

3. [lepen yxotoM U3 ayTUTOPUH CTYIACHTHI JOJDKHBI HABECTH TIOPSIOK HA CBOEM pabodeM MeCTe.

4. MeTou4ueckue PCKOMCHOAalIu 06yt{a}01unxcx 110 IMOJATOTOBKE K TECTOBBLIM 3a/IaHUSAM

TecTsl COCTaBIEHBI C YUETOM JISKIMOHHBIX MATEPHAIOB M0 KAKI0H TeMe UCIUIUINHEL. TecToBbIe 3a1aHNs CTPYIIUPOBAHBI B
HECKOJIBKO OJIOKOB, COTJIACHO OCHOBHBIM Pa3zieNiaM IIPOrpaMMbl JUCIUIIIHHEL.

Ilens TecTOB: MpOBEPKa YCBOCHHUS TEOPETHIECKOTO MaTepralia JUCIUILUTNHEI (CoepKaHms M 00beMa OOIINX W CIIeIHAIBEHBIX
HOHATHH, TEPMHUHOJIOTHH, (DAaKTOPOB U MEXaHN3MOB), a TAKOKE PA3BUTHA YUCOHBIX YMEHHI U HaBBIKOB.

TecTsl MOTYT OBITH COCTaBIIEHBI B cieaytomei Gpopme:

3aKkpbIThIC 33JaHHS C BBIOOPOM OTHOTO IIPABHIIBHOTO OTBETA (OJIMH BOIIPOC M YETHIPE BapHaHTa OTBETOB, U3 KOTOPHIX HEOOXOANMO
BBIOpATh OZIWH).

OTKpBITHIE 331aHUS C BEIOOPOM HECKOIBKHUX MPaBHIBHBIX OTBETOB.

ITpy IOArOTOBKE K TECTUPOBAHUIO HEOOXOANMO:

O npopaboTaTs HH(POPMAIMOHHBI MaTepHai Mo IUCIHUILINHE,

O YETKO BBISICHUTH BCE YCIIOBUS TECTHPOBAHHS 3apaHee: CKOJIBKO TECTOB Oy[eT MpPEeIoKeHO, CKOIBKO BPEMEHH OTBOIUTCS
Ha TECTUPOBAaHHE, KAKOBA CHCTEMA OLICHKU PE3yJIbTATOB U T.I.

ITpy IpOX0XKIEHUN TECTHPOBAHMS HEOOXOUMO:

O BHIMATENIbHO M JI0 KOHIA ITPOYUTATh BOIPOC M IpeIaracMble BapHAHTHI OTBETOB, BHIOPATH NMPABIIIBHBIE (MX MOXKET
OBITH HECKOJIBKO);

| B IIPOLIECCE PELICHMS JKEIATENbHO MTPUMEHATh HECKOJIBKO MOAXO0/O0B B PELICHUH 33aAaHMs (3TO MO3BOJISET MaKCHUMAJIbHO
THOKO OIIEpHPOBATh METOAAMH PEIICHNUS, HAXOII KXKIBIA pa3 ONTHMaIbHEIA BAPHAHT);

O HE TPaTHTh MHOT'O BPEMEHH Ha (TPYIHBIH BOIIPOCY», IMEPEXOIUTH K JPYrHM TEeCTaM, BEpHYBIINCh K HEMY B KOHIIC;

O OCTaBUTH BpeMs JJISl IPOBEPKHU OTBETOB, UTOOBI M30€KaTh MEXAaHUYECKUX OIIUOOK.

5 Meroanueckue yka3aHHs K BBITIOJIHEHHUIO JOMAITHEH (KOHTPOJIBHOI) paboThI

Llenpro BBIMOMHEHUS TOMAMIHEH (KOHTPOIBHON) PabOThI SIBISCTCS:

O MPUBUTHE OOYYAFOITMMCS HaBBIKOB OMOIHOTpadMueckoro MoMCcKa HEOOXOUMON JIUTEpaTyphl (Ha OYMa)kKHBIX HOCHTEIIX
W/WIH B 3JIEKTPOHHOM BHZI€ B COBPEMEHHBIX OTEYECTBEHHBIX U 3apYOSKHBIX IEKTPOHHBIX OMOIHOTEUHBIX CHCTEMAX);

| NPUBUTHE OOYYAIOIMMCS HABBIKOB KOMIIAKTHOTO M3JIO)KCHUSI MHEHHUsI aBTOPOB M CBOETO CYXKJICHUS 110 BHIOpaHHOMY
BOIPOCY B MUCbMEHHOH (hOpMe, HAYYHO I'PAMOTHBIM SI3BIKOM U B XOPOLIEM CTHIIE;

0 pHOOpEeTeHNe HABBIKA TPAMOTHOTO O(OPMIICHHS CCHIJIOK HA WCIOJIB3yeMble NCTOYHHKH, MPABIILHOTO ITUTHPOBAHUS
aBTOPCKOTO TEKCTa,

| BBISIBIICHHE W Pa3BUTHE y OOYYaIONIMXCS MHTEpeca K ONPEIENICHHOI HaydHON M NPaKTHYecKOH mpolieMaTuke.
OCHOBHBIE 33JJa4l 00YJarOLIEroCsI PH BHIITOJHEHUH TOMaITHeH (KOHTPOJIBHON) paboTHL:

O C MaKCHMAaJIbHOM MOJHOTON HCIIOJIB30BaTh JIUTEPATYPY IO BRIOPAHHOH TeMe (KaK PeKOMEHAYEMyHo, TaK H
CaMOCTOSTENBHO M0A00PaHHYIO0) [UIsl IPaBWIILHOTO MOHMMAHUsI aBTOPCKOM MO3UIINH;

| BepHO (0€3 MCKaKeHHs CMBICIIA) MEPeNaTh aBTOPCKYIO MO3UIHUIO B CBOECH paboTe;

O VACHHUTH JUIA ce0s M W3JIOKUTH NPUIUHBI CBOETO COTJIACHs (HECOTJIacHs) C TeM MM WHBIM aBTOPOM IO JTaHHOH
npobieme.

TpeboBaHus K COEPIKaHUIO:

O MaTtepHal, UCIIOJIH30BaHHBIN B paboTe, JOIKEH OTHOCUTHCS CTPOTO K BEIOPaHHOH TeMe;

O HEOOXOAMMO HM3TI0KUTh OCHOBHBIE acIeKTHI MPOOJIEMBI HE TONBKO IPAMOTHO, HO M B COOTBETCTBHH C TOH MM MHOH
JIOTHKOH (XpOHOJIOTUYECKOH, TEeMAaTUYECKOM, COOBITUIHON U Ipyroi);

| IPY M3JI0KEHUH CIIEAyeT CrpyNIUPOBAaTh MIEH Pa3HBIX aBTOPOB MO OOIIHOCTH TOYEK 3PEHMS WM MO HAYYHBIM IIKOJIAM;
O paboTa JOJDKHA 3aKaHUYMBATHCS MOABEACHUEM HTOTOB IIPOBEACHHONW PaOOTHI: COAEPKATh KPAaTKHi aHAIM3-000CHOBAHHUE

HPEUMYIIECTB TOH TOUKHU 3pEHUS [0 PacCMaTPUBAEMOMY BOIIPOCY, C KOTOPO# 00yJaroIuiics: COMUIapeH.

CrpykTypa paboThI:

1. TuTynbHBIN JUCT.

2. ConepxaHue.

3. Tekct paboTsl. OH AENUTCS HA TP YacTU: BBEJICHUE, OCHOBHAS YacTh U 3aKIIIOUEHHE.

a) Beenenune — pazznen paGoThl, TOCBSIICHHBIN TOCTAHOBKE ITPOOJIEMBI, KOTOpast OyAeT paccMaTpUBAaTLCS, 1 0O0CHOBAHHIO BEIOOpa
TEMBI.

6) OcHOBHas 4acTh — 3TO INIABHOE 3B€HO PAOOTHI, B KOTOPOM IIOCIIEJOBATEIFHO pacKphIBaeTcs BeIOpaHHas TeMa. OCHOBHAS 4acTh
MOJKeT OBITB IPE/ICTaBIICHA KaK LEIbHBIM TEKCTOM, TaK M pa3JielieHa Ha IJ1aBbl. [Ipn HeoOX0AMMOCTH TeKCT pedepaTa MOXKET
JIOTIOJTHATHCS MIUTIOCTPAIISIME, TaOJIUIIaMH, TpadHKaMi, HO IMH HE CIIeyeT «IeperpyKaTb) TEKCT.

B) 3aKJIIOUCHUE — JAaHHBIN pa3/iell paboTh! TOJDKEH OBITH MPEACTABIICH B BU/IE BEIBOIOB, KOTOPBIE TOTOBATCSA HAa OCHOBE
MOATOTOBIEHHOTO TEKCTA. BBIBOABI JOIKHBI OBITh KPATKUMH U YETKUMHU. Taxoke B 3aKJIF0YEHHN MOKHO 0003HAYUTh MPOOIIEMEI,




KOTOpBIC "BBICBETUIINCE" B X0J1€ PaOOTHI, HO HE OBLIN B HEH PacKPBITHL.

4.Crucok MCHONb30BaHHBIX HCTOYHUKOB U JINTEPATyphl. B 1aHHOM CNMCKe Ha3bIBAIOTCS KaK Te MCTOYHUKH, Ha KOTOPBIE CChLIaeTCs
00YJaroIIHICs P ITOITOTOBKE PAaOOTHI, TaK M BCE MHBIC, H3yYEHHBIC HM B CBSI3H C €0 MTOJTOTOBKOM.

OdopmireHHas B COOTBETCTBUH CO CTaHAApTaMH paboTa craercs Ha Kadenpy MeTamTyprudecKux TeXHOIOTHI 1 000pyTOBaHUS.
PaboTa cuntaercs BBIMOTHEHHOMN, €CII OHA 3aUTeHa MPernojaBaTeNieM, BEAyIIUM 3aHITHS.

3azaHue Ha BBIIIOJIHEHUE PAOOTHI BBIAAETCS BEAYLIMM MIPENoAaBaTeieM Ha EPBOil JIEKIMH, CPOK CIJaYM Ha IMPOBEPKY — 3a 2 HEJEIH
JI0 3a4eTHOH Henenmu. KoHCymbTamy 1mo Borpocam, CBSI3aHHBIM C BBITOJTHEHHEM paOOTHI, POBOAATCS TI0 COTJIACOBAHUIO C
HperoaBaTesieM, BeAyIUM JUCIUILINHY, B COOTBETCTBHHU C PAaCIMCaHUEM, BEIBEIINBAEMbIM Ha cTeH e Kadeapsl MuE u Ha
WutepHer-caiiTe Ha cTpanuiie kapenpbl MuE.

6. Meronuueckne yka3aHHs II0 CaMOCTOSTENIBHON paboTe

Llenblo caMOCTOSATENBHOM PabOTHI ABISETCS OCBOCHHE (DyHJAMEHTAIBHBIX 3HAHUH, Pa3BUTHE OTBETCTBEHHOCTH U
OPTaHM30BAHHOCTH, YMEHHUH CAMOCTOSTENHHO paboTaTh ¢ y4eOHBIM MaTepHalIoM U IPHOOpETeHIe HaBEIKOB MTOMCKA U
pedepupoBaHus TOCTYITHON HAaydHOH HH(GOPMAIUH B 00JACTH OXPaHbI aTMOC(EPHOT0 BO31yXa.

CamocTosiTenbHas paboTa BO BHEAyIUTOPHOE BPeMsl I10]pa3yMeBacT:

O MOBTOPEHHE JIEKIIIOHHOTO MaTephaia;

n3ydeHHsl y4eOHON M HayJHOH JIMTepaTypsl;

U3y4eHHs] HOPMATHUBHBIX MPABOBBIX aKTOB (B TOM YHCIIE B DJIEKTPOHHBIX 0a3ax JaHHBIX);

MOATOTOBKU K KOHTPOJBHBIM paboTaM, TECTUPOBAHUIO, PYOSKHOMY KOHTPOIIIO;

BBITIOJTHEHHS KYPCOBBIX paboT, IPEIyCMOTPEHHBIX yIeOHBIM TUIAHOM;

BBIJIETICHHE HanOoJee CIOKHBIX U MPOOIEMHBIX BOIPOCOB IO U3Y4aeMOil TeMe, HOJydeHHe Pa3bsCHEHUil u
PEKOMEH/IallMii 10 JaHHBIM BOIIPOCAM C IIPENoiaBaTesiMU Kadepbl Ha NX €KEHEICIbHBIX KOHCYIIBTAINIX;

0 MIPOBEICHUE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOMPOCHI TEKYIIEro KOHTPOIS 3HAHUH, PEIICHHs MPEICTAaBICHHBIX B
y4e0HO-METOIUIECKUX MaTepruanax Kadeapsl 3a1a4, TECTOB, HAMCAHUS pe)epaToB U 3cce IO OTAETEHBIM BOIIPOCAM H3ydaeMOH
TEMBI.

OcHOBHO¥ (popMOIi caMOCTOSITENIBHOM PaboThI 10 AucuIunHe «KokcoBanue yriei» sBisiercs: paboTa ¢ JICKIIMOHHBIM
MaTepuaIoM: mpopaboTKa KOHCIEKTa JIEKIHH, paboTa Ha YHCTHIX CTPAHUIIAX KOHCIIEKTa C TEPMHHAMH, JOTIOJIHEHHE KOHCIIEKTa
MaTepHaIaMi U3 PeKOMEHAIOBAHHOTO CIHCKA JIUTepaTyphl. [IpHBeTCTBYETCSI MHUIIHATHBA CTYAEHTOB K IIOMCKY HOBOM HH(pOpManuu
M0 M3y4aeMOH JUCLUIUIMHE, HE OCBEIEHHAs WU MPECTaBIeHHas KPaTKO B JEKLIMOHHOM Kypce. IIpu camocTosTensHOM paboTte
0co00e BHUMaHHE CICAYET YACIUTH CIICIYIOIIIM TeMaM: ITI0Ka3aTelll HeraTHBHOTO BIMSHUS PEaTn30BaHHBIX OMaCHOCTEH,
BOCIPHSTHE BHEIIHUX BO3ICHCTBUH U ONIMOOYHBIE PEaKIH YeJI0BEKa, CTPATET s TTI00anbHOM 6e30ImacHOCTH, o0ecIicueHHe

3¢ dexTUBHOM pabOThl, MUHUMH3AIMS YIPO3bI U1 30POBbS YeIOBeKa, 3aIlIuTa OT INT0OAIBHBIX BO3ACHCTBHA.

CamocTositenbHast paboTa OI[EHUBAETCsl HA IPAKTHUECKOM 3aHSTHH ITyTEM YCTHOTO OIPOCa U TECTHPOBAHMSI.

I o |

7. Metoauueckue yka3aHHsl K IPOMEXYTOYHOM aTTeCTalluy 10 AUCLUIUIMHE

DK3aMeHAIMOHHAS CECCHS — OYEHb TSDKEIIBII MepHox pabOoTHI TSI 00YJarOITUXCS M OTBETCTBEHHBIH TPY JUTS IperojaBaTeseii.
I'maBHas 3a7aya 3a4€TOB U DK3aMEHOB — IMPOBEPKA Ka4eCTBA YCBOCHUS CONCPIKAHUS JUCIUTLTIHEI.

Y4eOHbIM [UTaHOM IpeArnoiaraeTcs NpoBeJeHNE dK3aMeHa B KauecTBe (hOpMBbl MPOMEXKYTOYHOH aTTeCTallK MO AUCIUILIHHE.
DK3aMeH NPOBOJMTCS B ayJJUTOPHH 10 OHyIeTaM (B Ciiydac Iepexo/ia Ha JUCTaHIIOHHOE 00yIEeHHEe C TOMOIIBIO
BUACOKOH(pepeHny Ha uiatpopmax ZOOM mim MS Teams), wiu B popme TectupoBanus Ha miathopme LMS Canvas. @opma
npoBeneHus dk3amena onpeaensiercss PI1/] Texymiero yuebHoro roaa.

I'oToBUTHCSA K 9K3aMeHY HEOOXOANMO MOCIE0BATENBHO, C YI€TOM KOHTPOJIBHBIX BOIIPOCOB, Pa3paboTaHHBIX BEAYLIHM
npenofaBareneM kadeapsl. CHagaa cirexyeT OnpeIesuTh MECTO KaXkJOro KOHTPOJIFHOTO BOIIPOCA B COOTBETCTBYIOIIEM pa3/ieiie
TeMbI yueOHOW POrpaMMBl, a 3aTeM BHUMATEIFHO POYUTATH M OCMBICIHTh PEKOMEHIOBaHHEIE HAydHbIE pabOTHI,
COOTBETCTBYIOLLIUE Pa3/iesibl PEKOMEHI0BaHHBIX YUeOHUKOB. [Ip1 3TOM mone3Ho AenaTh X0Ts Obl caMble KPAaTKHE BBIITUCKU U
3aMeTkd. PaboTy Haj TeMOW MOKHO CUHMTATh 3aBEPUICHHOM, €CIIN BB CMOYKETE OTBETHTh Ha BCE KOHTPOJIBHBIC BOIIPOCHI M ATh
OIIpezieNeHre MTOHATHIA 110 N3yJaeMoi TeMaTHKe. [l oOecTieueHns MOTHOTHI OTBETA HAa KOHTPOJIBHBIE BOIIPOCH! U JIyHIIETO
3allOMUHAHUS TEOPETHYECKOTO MaTepraia peKOMEHTyeTCsl COCTABIATh [UIaH OTBETa Ha KOHTPOJIBHBIN BOIIPOC.

OTO0 MO3BOJIUT CIKOHOMUTD BpeMs JUIsI [TOJATOTOBKU HEMTOCPEACTBEHHO Iepe]] 9K3aMEHOM 3a cyeT OOpallleHusl He K JIUTepaType, a K
CBOMM 3amucsM. [Ipr HOATOTOBKE HEOOXOAMMO BEISABISATE HaNOOJIee CII0KHEIE, TUCKYCCHOHHBIE BOTIPOCHI C T€M, YTOOBI 00CYIUTh
WX C TperoiaBaTeseM Ha 0030pHBIX JEKIHUAX U KOHCYIbTAIHIX.

Henb3st orpann4rBaTh MOATOTOBKY K 9K3aMEHY IPOCTHIM IOBTOPEHUEM M3y4eHHOTro Marepuana. Heo6xoaumo yriayouTs u
pacImmpuTh paHee MPUOOPETEHHBIC 3HAHKS 32 CYET HOBBIX UCH U ITOJIOKECHHH.

OK3aMeH NPOBOIATCS 1O OMIIeTaM, MOANNCAHHBIM COCTaBUTENIEM OMIIETOB M YTBEP KICHHBIM 3aBEYIONINM Kadenpoii nimm
TECTOBBIM 33/IaHHSIM, YTBEP>KACHHBIM B YCTAHOBIEHHOM MOPSAKE.

[Tenarornueckomy pabOTHHUKY NPEIOCTaBIISETCS IPABO 33JaBaTh CTYEHTaM JOIOJHUTEIbHBIE BOIIPOCHL.

ITpu sBKe Ha HSK3aMeH oOydJaromuecs: 00s3aHbl IMETh ITPH ceOe 3a4eTHYIO KHIDKKY, @ B HEOOXOMMUMBIX CITydasx, ONpenesieMbIX
KadepaMH, U BBITIOJIIHEHHBIE PAOOTHIL.

IIpucyrcTBHe Ha 3K3aMeHaX NOCTOPOHHMX JIHII, 32 HCKIIOUEHHEM JIUL], UMEIOIIUX MPaBO OCYIIECTBIIATH KOHTPOJb 32 IPOBEIECHIEM
9K3aMEHOB, 0€3 pa3pelIeHHs 3aM. TUPEKTopa o yaeOHOI padoTe WK JekaHa (aKyIbTeTa/IUPEeKTopa (HiIHaia He TOMyCKaeTcs.
HeynoBneTBopHuTeIbHBIE Pe3yIBTATH IPOMEKYTOYHON aTTECTAIINH U IIPU OTCYTCTBUH YBAXUTEIBHBIX TPUYHH ITPU3HAIOTCS
aKaJleMU9ECKOH 3aJJ0IKEHHOCTBIO.




