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Keanuduxanus Bakanasp

®opma oOyueHUs 3a049Hast

O6mas TpyR0eMKOCTb 8 3ET Bunsl koHTpoOIIS Ha Kypcax:
YacoB 1o yueOHOMY TUTaHy 288 IK3ameH 4

KypcoBasi padora 4
KOHTpOJIbHas padora 4
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B pamkax ®OC
Yacel Ha KOHTPOJIb 18 |18 |18 |18
Hroro 288 288 | 288 | 288
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cootBerctBytomieidr OITOIT BO 18.03.01 Xumuueckass TEXHOJOTHUS XUMHYECKas TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCHUTENCH W
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Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomutens noapasaenenus [Isanésa Auna BukTopoBHa.



1. HEJIX OCBOEHUSA

1.1 | Lensro npenogaBaHus AUCIHAIUTHHEI KokcoBaHMe yriieit sBiseTcs GOpMHPOBaHNE y CTYACHTOB IOHATHIHOTO ammapaTa o
CBOMCTBaxX KOKca M IMpoleccax, IPOUCXOISIINX MPHU €ro MOIyYeHUH, a TaKkKe 0 arperarax, UCTIOIb3YEeMbIX AJISI KOKCOBAHUS
U UX KOHCTPYKTHBHBIX OCOOECHHOCTSIX.

1.2

1.3 | 3agaun u3y4eHus: TUCHUIUIUHBL:

1.4

1.5 1. U3y4enue Teopun GopMHUPOBAHHUS TBEPAOTO OCTATKA BEICOKOTEMIIEPATYPHOTO MIPOIIecca HarpeBa yroJIbHOM MINXTHI,

1.6

1.7 2. 3yueHne KOHCTPYKIIUU KOKCOBBIX TIEUeH;

1.8

1.9| 3. 3yyeHue cBOICTB KOKca IJIsl pa3IMYHBIX IOTpeduTeneii;

1.10

1.11 (4. N3yuenue CBOMCTB OTHEYIIOPHBIX MAaTEPUAIOB, UCIONB3YEMBIX B KJIaJIKE KOKCOBBIX IIEUeH;

1.12

1.13| 5. U3yuenue pernamenta paboThl U 00CTYKHBaHUE KOKCOBBIX MAIIIMH H UX COBMECTHOM paboTh

1.14];

1.15| 6. 3yueHue HanpaBICHHUH COBEPIICHCTBOBAHHS CIIOCBOIO IIpoIiecca KOKCOBaHHS M KOKCOBBIX OaTapeii.

2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

Bnok OII: b1.B.JIB.02

2.1 Tpeb6oBanus K npenBa]ImTenLHOﬁ MOAT0TOBKe 00y4alolerocs:

2.1.1 |IlepBuuHas nepepaboTka yrieBOAOPOIHBIX TA30B

2.1.2  |TlogroToBKa yriei 1uisi KOKCOBaHHUS

2.2 JucumnianHbl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOEHUE JAHHOM TUCHUNIUHBI (MOXYJIs) HEOGX0UMO KaK
npeaecTByoiee:

2.2.1 |IoaroroBka k mpoIEAype 3alIUThI U 3aIINTA BBITYCKHON KBATN(DHUKAIIMOHHON PaboTHI

2.2.2  |IIpegnumnioMHas IpaKTHKA

2.2.3 | Cucremsbl ynpaBieHHs] XUMUKO-TEXHOJIOTHYECKUMHU TIPOLIeCCaMu

224 | OU3UKO-XMMHUYECKHE OCHOBBI HE(PTAHBIX JUCIEPCHBIX CHCTEM

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUAMH

IIK-3: Cnnocoden OCYIIECCTBJIATH TEeXHOJOTrH4eCcKHui npouecc B COOTBETCTBUU € PEITIAMEHTOM M € YI€TOM CUCTEMbI
ABTOMATH3UPOBAHHOI'0 YIIPABJCHHUSA MPOU3BOJICTBCHHBIMHM ITPOLECCaAMHU

3HaTh:

ITK-3-31 ocHOBHBIE METOBI UCIBITAHHS UCXOJHBIX yIIIeH I KOKCOBAHMS: BBIXOJ JIETYUUX BEIIECTB, 30JIbHOCTh, CEpHUCTOCTD,
neTporpaguIecKuil aHaIH3, ITACTOMETPUIECKIH aHAIIN3, TOITyKOKCOBaHHUE.

ITK-3-32 ocHOBHBIE METO/IBI HCTIBITAHHS KOKCA: 30JIbHOCTB, BBIXO JIETYYHX BEIIECTB, MEXaHWIeCKas IPOYHOCTh, PEaKIIMOHHAS
CIOCOOHOCTBH, OKA3aTEN! TOPSIeii MPOUHOCTH U PEaKIIMOHHOH CIIOCOOHOCTH.

IIK-3-33 ocHOBBI TEOpHH KOKCOBaHHUS

IIK-4: Cnoco0eH onieHMBATH TeXHHYeCKOe cOCTOsIHUE U 3¢ (PeKTUBHOCTH PadoThl 000py10BaHus, IPe1JIaraTh
COBEPIICHCTBOBAHHE KOHCTPYKIHMH OTAEIbHBIX 3JIEMEHTOB 000pYA0BAHHS, OCYIIECTBIATH PALUOHATBHBII BbIOOD
THHUIIOBOT0 000pPy10BAHUS

3HaThb:

I1K-4-31 ocHOBBI OpraHu3alMy IPOU3BOICTBA KOKCA

I1K-4-32 0CHOBBI KOHCTPYKIIHI KOKCOBBIX IT€UeH U €€ OTIAEIBHBIX 3JICMEHTOB

ITK-4-33 0CHOBBI SKCIUTyaTallii KOKCOBBIX OaTapeit

IIK-3: CnocoGeH ocyuecTBJIATh TEXHOJOTHYECKHUIH MPoIecc B COOTBETCTBUH € PErVIAMEHTOM M € Y4€TOM CHCTEMBbI
ABTOMATU3UPOBAHHOI'0 YIIPABJCHUSA MPOU3BOJACTBEHHLIMMU IPpoLeccCaMu

Ymers:

IIK-3-V1 IPOBOAUTH OCHOBHBIC MCTOABI UCIIBITAHUA NCXOAHBIX y]"J'leﬁ JJIs1 KOKCOBAaHUA: BbIXO JICTY4YUX BCIICCTB, 30JIbHOCTD,




CEPHUCTOCTD, NOJIYKOKCOBAHUEC

TIK-3-Y2 npoBoauTh OCHOBHBIE METO/IbI UCIIBITAHUS KOKCA: 30JIbHOCTb, BBIXO/ JIETYYHX BEIIECTB, MEXaHUYECKasi IPOYHOCTD

IIK-4: CnocoGeH olleHHBATh TeXHHYECKOE COCTOSAHHE H Y (PEeKTHBHOCTEL PadoThl 000py10BaHNS, IPeAIAraTh
COBEPIICHCTBOBAHHE KOHCTPYKIMH OTAeIbHBIX 3JIEMEHTOB 000pYI0BAHNS, OCYILECTBIATh PALUOHATBHBII BEIOOD
THUIIOBOT0 000pPy10BAHUS

YMmeTh:

[TIK-4-Y'1 cocTaBuTh MaTepHanbHbINA OallaHC TpoIecca KOKCOBAHUS

TTK-4-Y2 cocTaBUTh TEILUIOBOH OallaHC Mmporecca KOKCOBaHHS

[IK-4-VY3 paccuuTarh rUApaBINIECKOE CONPOTUBICHUE OTOMUTENILHON CUCTEMBI KOKCOBOM Oatapen

IIK-3: CnocodeH ocymecTBIATH TEXHOJOTHYECKU MPOLECC B COOTBETCTBHH C PErIAMEHTOM H € Y4€TOM CHCTEMBI
aBTOMATH3MPOBAHHOTO YIPABJIEHHS MPOU3BOACTBEHHBIMH MPOLECCAMH

Baanern:

I1K-3-B1 HaBBIKAMEI OpraHusanu HUCTBITaHUN yrneﬁ JUJIs1 KOKCOBaHMs, OHCHKH €0 Ka4€CTBa B na60paToprlx YCIIOBHUAX

[1K-3-B2 HaBBIKaMM OpraHU3AINH HCIBITAHUS KOKCa, OIIEHKH €T0 KauecTBa B JIAOOPATOPHBIX YCIIOBHAX

IIK-4: Cnoco0eH olleHHBATh TeXHHYECKOE COCTOSAHHE H 3P (PEeKTHBHOCTEL Pad0Thl 000py10BaAHMS, NPEAIAraTh
COBEPIICHCTBOBAHHE KOHCTPYKIHMH OTAeIbHBIX 3JIEMEHTOB 000pYA0BAHNS, OCYILECTBIATH PALUOHATBHBII BEIOOD
THUIIOBOT0 000pPYy10BAHUS

Baanern:

ITK-4-B1 HaBbIKaMu opraHu3alvy U INIAHUPOBaHHS IPOU3BOACTBA KOKCA

I1K-4-B2 HaBbIKaMU OLICHKH TEXHOJIOIMYECKUX PELIEHUN C SKOHOMUYECKOM TOUKH 3pEHUS

4. CTPYKTYPA U COJEPKAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Beinoan
3aHATHHA TeM /BUI 3aHATHSA/ / Kype WHIMKATOPBI H 3. sieMble
KOMIeTeHIM i pecypchbl padoThI
Pazgen 1. Beegenue.
Kparkas ucropus
pa3BUTHSA
KOKCOXHUMHYECKOTro
NMPOU3BOJCTBA
1.1 Beenenue. Kparkas ucropus 4 0,5 | IIK-4-31 I1IK-4- JI1.1J12.2
Pa3BUTHS KOKCOXUMHYECKOTO B1IIK-3-33 JI2.5
npon3BojcTBa /JIex/ J12.6J13.1
313233
1.2 Beenenue. Kparkas ucropus 4 3 [1K-4-31 TIK-4- J3.1
Pa3BHUTHSI KOKCOXUMHYECKOTO B1 I1K-3-33 213253
npounsBoactsa /Cp/
Pazpgen 2.
KameHHOYrobHBII KOKC 1
ero cBoiicTea
2.1 KaMmeHHOYTONBHBII KOKC U 4 1 [TK-4-31 I1K-4- J.1
ero cBorictsa /JIek/ B1 IIK-3-33 JI1.2712.1
J2.2J12.3
J12.5
JI2.6J13.1
0102233
2.2 Omnpenenenne GUNKO - 4 1 [1K-4-31 [1K-4- JI3.1J13.4
XUMHUUYECKUX CBOMCTB B1 IIK-3-33 212233
kokca /TIp/
2.3 OrnpenesnieHre CTPYKTYPHOM 4 1 [1K-4-31 [1K-4- J12.5
MpoYHOCTH Kokca /IIp/ B1I1IK-3-33 JI2.6J13.1
212233
2.4 KaMeHHOYTONBHBIN KOKC U 4 4 IIK-4-31 TIK-4- JI3.1
ero cBovicta /Cp/ B1 TIK-3-33 2132233




Pa3gen 3. Orueynopubie
MaTepHaJbl, HCNOJb3yeMble
AJIS1 KJIAJAKH KOKCOBBIX
OaTapeit

3.1 OrHeynopHbIe MaTepHabl, 1 [1K-4-31 TIK-4- J1.1
UCTONb3yeMbIE [T KIaIKu B1 IIK-3-33 JI1.2J12.2
KOKCOBBIX Oarapeii /JIex/ J2.5

JI2.6J13.1
213233

32 OrueymnopHble MaTepHabl, 5 [1K-4-31 [IK-4- JI3.1
HCIIONB3YEMBIC IS KIIAJKH B1IIK-3-33 213253
KOKCOBBIX Oarapeii /Cp/

Pasnea 4. Ilpoueccsl,
NMpoTeKaIlIue B KaMmepe
KOKCOBOH Ie4H.
MarepuanbHbliii 6ajaHc
npouecca KOKCOBaAHUsI
YIOJIBHOI IMHXTHI

4.1 [Ipoueccel, mpoTekaromue B 1 [TK-4-31 I1K-4- J.1
KaMmepe KOKCOBOM IeyH. B1 I1K-3-33 JI1.2J12.1
MarepuanbHeIii OanaHc J12.2J12.5
mpolecca KOKCOBaHUs JI2.6J13.1
YTONBHOM MIUXTHI /JIek/ 212233

4.2 MarepuaabHbIi OanaHc 8 [1K-4-31 [1K-4- JI2.2 J12.5
rporecca KOKCOBaHUs B1 IIK-3-33 JI2.6J13.1
yronbHO# mmxtel /TIp/ 213253

43 [Ipoueccel, mpoTekaromue B 5 [TK-4-31 I1K-4- JI3.1
KaMepe KOKCOBOH MEUH. B1 IIK-3-33 2102233
MarepuaibHbIi OanaHc
nporecca KOKCOBaHUS
yronpHO# muxTh! /Cp/

Pasnen S. TenuioBas
XapaKkTepUCTHKA Mmpolecca
KOKCOBAaHMS

5.1 TemnoBast XxapaKTepUCTHKA 1 IIK-4-31 TIK-4- JI1L.1J12.2

mporiecca KokcoBanus /JIex/ B1 IIK-3-33 J12.5
J12.6J13.1
213233

5.2 TennoBas xapakTepUCTUKa 4 [1K-4-31 [IK-4- J1.1

mporiecca kokcoBanus /I1p/ B1 IIK-3-33 JI1.2J12.1
2.2

J12.6J13.1

313233

53 TennoBast xapakTepUCTHKA 10 [TK-4-31 I1K-4- JI3.1
nporiecca kokcoBanus /Cp/ B1 IIK-3-33 212233
Paznen 6. I'mapaBinyeckmii
Pe’KUM KOKCOBBIX Meyeii

6.1 lMunpaBnuueckuii pexxum 1 I1K-4-31 TIK-4- J1.1
KOKCOBBIX Teueit /JIek/ B1 I1K-3-33 JI1.2J12.1

J12.6J13.1
313233

6.2 lMunpaBnuueckuit pexxum 1 [1K-4-31 [IK-4- JIT.1JI2.1

KOKCOBBIX meueit /TIp/ B1 IIK-3-33 J12.2 J12.5
J12.6J13.1
313233

6.3 lMunpaBnuueckuit pexxum 10 TIK-4-31 TIK-4- JI3.1
KOKCOBBIX nieueit /Cp/ B1 I1K-3-33 213253
Pa3nen 7. CoBpemeHnast
TeXHHKA CJI0€BOT0
KOKCOBAaHMS

7.1 CoBpeMeHHas: TEXHUKa 1 [1K-4-31 [IK-4- J1.1
CJI0eBOro KokcoBawus /JIek/ B1 IIK-3-33 JI1.2J12.1

J12.2J12.5
J12.6J13.1

013233




7.2 [Inacromerpuueckuii meTon 1 T1K-4-31 TIK-4- JI1.2712.4
omnpeieNIeHUs] CIICKaeMOCTH B1 I1IK-3-33 J12.5
yrueit /Tlp/ J12.6J13.1

J3.2
313233

7.3 lMunpaBnuueckuii pexxum 4 TIK-4-31 TIK-4- JI3.1
KOKCOBBIX Tieueit /Cp/ B1I1K-3-33 213253
Pazgen 8. PaspurTue
HANpPaBJIEHUH MOJTyYeHUsT
KOKca

8.1 PazBuTHe HampaBiieHUH 0,5 | [IK-4-31 ITIK-4- J.1
noy4eHus kokca /JIek/ B1 ITK-3-33 JI1.2J12.2

J12.4 J12.5
J12.6J13.1
313233

8.2 CaMOCTOsITENIEHOE U3YUCHHE 4 [MIK-4-31 [IK-4- | JI2.2J12.3
MaTepuana "Pa3Butue B1 IIK-3-33 J12.5
HaTpaBICHUH MOTYICHUS JI2.6J13.1
kokca" B Moodle. 212233
[IpoBenenue muTepaTypHOTO
0030pa B Y4eOHOM LEHTpE B
)kypHaine Kokc u xumus,

Orneymopsl. /Cp/

Paznen 9. Koncrpykuuu
KOKCOBBIX Ie4eif u ux
0CO0EHHOCTH

9.1 KoHeTpyKIny KOKCOBBIX 1 T1K-4-31 I1K-4- JI1.1J12.1
redue U ux B1I1K-3-33 JI2.5
ocobernHoctu /JIex/ JI2.6J13.1

213233

9.2 Texuuueckuii aHaIU3 1 TIK-4-31 TIK-4- J12.5

yruteit /Tlp/ B1 I1K-3-33 J12.6J13.1
J3.3
212233

93 CaMmocTosTENNbHOE U3YUEHUE 16 | [IK-4-31 [IK-4- J1.1
MaTepraia (@KoHCTpyKIuu B1 I1K-3-33 JI1.2J12.1
KOKCOBBIX ITeUei U UX JI2.2 J12.5
ocobennoctu" B Moodle /Cp/ JI2.6J13.1

313233

9.4 DIIeMEeHTBI KOKCOBOH 1 [TK-4-31 I1K-4- JI3.1
barapen. Koncrpykuus, B1IIK-3-33 213253
(uznyeckuil TPUHIIHIT
neiicteus. /Jlex/

Pazngen 10. Dxcrryatanus
KOKCOBBIX OaTapeii
10.1 DKCIuTyaTanus KOKCOBBIX 1 [1K-4-31 I1K-4- J.1
Garapetii /Jlex/ B1 IIK-3-33 JI1.2712.1
J12.2J12.5
JI2.6J13.1
212233

10.2 | CamocTosATenbHOE U3yUeHUE 12 TIK-4-31 TIK-4- JI1.1J12.2

Matepuana "lIpaBuna B1 IIK-3-33 J12.5
AKCILTyaTaluu JI2.6J13.1
KOKCOXMMHYECKOTO 2132053
Mpou3BOACTBA" B
Moodle /Cp/
Pazgen 11. Mamuns! 1Js
00CTYKUBAHUA KOKCOBBIX
neveii, UX KOHCTPYKIHUS U
coBMecTHasi pabota

11.1 | MaruuHsl 4151 00CTyKUBaHHUS 2 [TK-4-31 I1K-4- JIT.1J12.1
KOKCOBBIX ITeUCH, UX B1 IIK-3-33 JI2.6J13.1
KOHCTPYKIUSI U COBMECTHAs 313233

pabora /Jlex/




Pa3gen 12. BoinosineHue
pacyéToB no
MaTepHaJIbHOMY OajIaHCy
npouecca KOKCOBaAHUSI
12.1 |BsinonHeHue pac4&TOB IO 4 1 [1K-4-31 TIK-4- JI1.1J12.2
MaTepHaJIbHOMY OanaHcy B1 IIK-3-33 J12.5
nporecca kokcoBanus /I1p/ J12.6J13.1
313233
Paznen 13. BoinosineHue
PacyéToB N0 TEMIOBOMY
0aJiaHCy mpouecca
KOKCOBAaHMS
13.1 Brinonuenue pacuéros no 4 1 TIK-4-31 TIK-4- JI1.1J12.2
TEIUIOBOMY OajaHcy B1 I1K-3-33 J12.5
mporiecca kokcoBanus /I1p/ JI2.6J13.1
313233
Pa3nen 14. BoinoJiHeHHe
PacyéToB ruIPaBJIMYECKOro
peKuMa KOKCOBOIl ne4yu
14.1 | BeimonHneHnue pac4€éToB 4 1 [1K-4-31 [1K-4- JI1.2J12.2
THIPABINYECKOTO pPexKIMa B1I1IK-3-33 J12.5
KokcoBoii ieun /I1p/ JI2.6J13.1
212233
Pazgea 15. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsITUSIM U
BBINOJIHSIEMBIM padoTam
15.1 | OOGnem yacoB 4 40 [TK-4-31 I1K-4- JI3.1 KM1
CaMOCTOSITETILHOM paboThI Ha B1 I1K-3-33 213253
noarotosky k KM /Cp/
15.2 | O06bem yacoB 4 15 [1K-4-31 TIK-4- JI3.1 KM2
CaMOCTOSITENILHOU PabOTHI Ha B1 I1K-3-33 213253
noarotoBky k BP /Cp/
Pazgen 16. Iloaroroska k
KOHTPOJbHBIM
MepONpUSITUAM U
BBINOJIHSIEMBIM padoTam
16.1 O0beM yacoB 4 40 [1K-4-31 [1K-4- JI3.1
CaMOCTOSITETILHOM PadOTHI Ha B1IIK-3-33 2122 323
noaroroBky k KM /Cp/
16.2 | O6Gbem yacoB 4 15 [TK-4-31 I1K-4- JI3.1
CaMOCTOSITEIILHOM PabOoThI Ha B1IIK-3-33 213253
noaroroBky x BP /Cp/
Pasnea 17. lloaroroBka k
KOHTPOJbHBIM
MepOoNpUsATHSAM U
BBINOJIHAEMbIM padoTam
17.1 | O0Gbem yacoB 4 40 [1K-4-31 [IK-4- JI3.1 KM3
CaMOCTOSITENILHOM paboThl Ha B1 I1K-3-33 213253
noaroroBky k KM /Cp/
17.2 | O0beM yacoB 4 15 [1K-4-31 [IK-4- J3.1 KMS5 Pl
CaMOCTOSITETIHHOM PabOTHI Ha B1I1IK-3-33 2132033
noarotrosky k BP /Cp/
5. ®OHJ OLHEHOYHBIX MATEPHUAJIOB
5.1. KontposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JAJs
CaMOCTOSITe/ILHOM NMOATOTOBKH
Kon KonTponsHoe Iposepsiembie
KM MepompusTHE WHINKATOPBI Bonpockr 11t TOATOTOBKH

KOMIIETCHIIUHN




KM1 KonrposnbHas IK-3-31;11K-3- PaccunraTs éMKOCTB yronbHOH OamrHu, o0cIy KuBaromel 1se 6atapeu,
pabota Y1;IIK-3-B1;I1IK-4- | cocrosiue kaxnas u3 65 kamep ¢ noje3HbiM 00béMom 32,3 M3nipu
31;I1K-4-32;11K-4- obopote nevet B 14,5 4.
V1;I1IK-4-V2;ITK-4- | ITogaga muXTHI B yTOIbHYIO OAIIHIO OCYIIECTBIACTCS B TeUeHHE 1
B1 CMeHBI (8 yacoB).
KM2 Bomnpocs! k ITK-3-31;I1K-3- Bonpocs k sx3ameny 1:
sK3ameny | Y1;IIK-3-B1;IIK-4- | 1.OrHeynops! Uit CTPOUTENHCTBAa KOKCOBBIX OaTapeit

31;1TK-4-32;TTK-4-
V1;TIK-4-V2;[TK-4-
BI

2.ITapameTpsl Iporiecca KOKCOBAHMS, YXYALIAONIIE KaueCTBO KOKCa
3.CTpouTenbpCcTBO KOKCOBBIX OaTapeit

4. CpoiicTBa IUXTHI, yIYYIIAOIKME KaueCTBO KOKCa

5.Pa3orpeB KOKCOBBIX OaTapei U BBOJ UX B SKCILTYaTaIHIo.

6. CtaTbu TEII0BOrO OanaHca, H3MEHEHHE KOTOPBIX BEAET K
MOBBIICHUIO K.11.JI. pabOThI eueit

7.J1eeKThI KIIaJKH KOKCOBBIX TICUCH.

8. becnbuieBas Bbllaya KOKCA.

9.PeMOHT KOKCOBBIX MEYEH.

10. Yy4mieHue SKOIOrnIecKoil 6e30I1aCHOCTH B KOKCOBBIX I[EXaX.
11.006m1as1 KOMIIOHOBKA KOKCOBOH OaTapen, 30HBI KITaIKH KOKCOBOH
Garapemn.

12. Tloka3zarenu KadecTBa LINXTHI, BIMAIOIINE HAa YCUIINS IIPU BblAade
KOKCa ¥ CII0COOBI IOIePKAHMSI UX ITOCTOSTHCTBA

13.®akTopsl, BIUSIOLINE HA TPAaHyJIOMETPUYECKUN COCTAB
BBIJIaBAEMOT0 KOKCa

14. Tunel KOKCOBBIX IIeUel 110 CUCTEME TOIMIOUHBIX KaHAJIOB U IOBOLY
BO3/yXa U TOIIINBA.

15. CoBpeMeHHbIE TEHACHIIUU B IPOSKTHPOBAHIH U CTPOUTEIHCTBE
KOKCOBBIX Ileuell B Poccun

16. KoMIiekT MamimH, 00CITy>KUBAIOIIIX OaTapero.

17.®axTopsl, BIXSIONIAE HA IPOYHOCTHBIE CBOHCTBA Kokca (M25, M10)
18. CepuiiHOCTB BBIAAYH KOKCA U €€ BIMSAHUE HA TUAPABIUYECKUI
PEeKIM paboTHI OaTapen u 00CITy)KUBAHUC MICUCH.

19.0pranu3anus BEIIa4d, 00CTyKHBaHHS U 3aTPy3KHU ITE€UH.

20.Kaxk cBs13aHa peakI[OHHAs CIOCOOHOCTH KOKCA C €r0 MOBEICHUEM B
JOMEHHOH IeuHn

21.CoBpeMeHHbIE TEHICHIIMH B IIPOSKTUPOBAHUH U CTPOUTEIHCTBE
KOKCOBBIX Iedeil 3a pyoexoM

22 .TyuieHue KoKca, ero pa3HOBUAHOCTH, IPEUMYIIECTBA U HEIOCTATKH.
23.11laMOTHBIE OTHEYTIOPBI: CBOMCTBA, COCTAB, 30HBI KOKCOBOM OaTapeH,
TJIe OHU HCTIONB3YIOTCS

24 .BnusHue BBIXOAA JIETYYUX BEIIECTB U3 yIIeH Ha IPOYHOCTHBIC
KayecTBa KOKca

25.J]IlnHacoBbIe OTHEYIOPHI: CBOWCTBA, COCTAB, 30HBI KOKCOBOW OaTapew,
TJIe OHU HCTIONB3YIOTCS

26.BnusiHue BBIXO/1a JIETYYHX BEIIECTB U3 KOKCA HA MPOYHOCTHBIE
KayecTBa KOKca

27.BnusHue pa3MepoB KaMephl KOKCOBaHHS Ha HACBHIITHYIO INIOTHOCTh
YTOJIbHOM HIMXTBI

28.Croco0bl TylIeHHs KOKCa, UX MPEeUMYILECTBa U HEAOCTaTKU




KM3

Bonpocs k
JK3aMeHy 2

TTK-3-31;1TK-3-
V1;TIK-3-B1;ITK-4-
31;T1K-4-32;TTK-4-
V1;TTK-4-V2;[TK-4-
BI

Bonpocsl k 3a4€Ty ¢ OLEHKOM:

1. ITeun ¢ npogonsHbIMU perenepaTopamu OsaHc Kommne. [Teun
Komnnepca,

Oco0eHHOCTH KOHCTPYKIIUH, IPEUMYIIECTBA U HETOCTATKH.
21Teuyn bekkepa: 0cOOEHHOCTH KOHCTPYKIUH, IPEUMYIIECTBA U
HEJIOCTATKH.

3. OcHOBHAsI KOMITOHOBKA KOKCOBOH OaTapen

4.Tleun [1K-42: ocoO€HHOCTH KOHCTPYKIIUH, IPEUMYIIECTBA U
HEJIOCTATKH.

5. leun 1K 1-if u 2-it HOpMaNM3annuu: 0COOCHHOCTH KOHCTPYKIINH,
HpPENMYIIEeCTBA U HETOCTATKN.

6.ITeun TTK-45: 0coOGEHHOCTH KOHCTPYKIIMH, IPEUMYIIIECTBA U
HEJIOCTATKH.

7. Ileun ITK-47: oco6eHHOCTH KOHCTPYKIINH, IIPEUMYIIECTBA 1
HEJIOCTATKH.

8.ITeun [TK-2K: 0coOeHHOCTH KOHCTPYKIIUH, IPEUMYIIECTBA U
HEIIOCTATKH.

9. ITeun IIBP-39: ocobeHHOCTH KOHCTPYKIIUH, IPEUMYIIECTBA U
HEJIOCTATKH.

10.ITeun Ymxesckoro u Haropckoro: 0co0€HHOCTH KOHCTPYKIUH,
TPENMYIIECTBA U HETOCTATKH.

11. Ieun I[TBP-46: 0coGeHHOCTH KOHCTPYKIIUHU, IPEHUMYIIECTBA U
HEJIOCTATKH.

12.ITeun [IBP-51: 0coGeHHOCTH KOHCTPYKIHH, TIPEUMYIIESCTBA U
HEJIOCTATKH.

13. Ileun I1BP coBpeMeHHOI KOHCTPYKLUH: OCOOEHHOCTH
KOHCTPYKIUH, IPEUMYILECTBA U HEOCTATKH.

14. ITeun OTTO: 0OCOOCHHOCTH KOHCTPYKIIMH, IPEUMYIIECTBA U
HEJIOCTATKH.

15.ITeun IIBP 60sb1110#t EMKOCTH: OCOOCHHOCTH KOHCTPYKITUH,
MpENMYIIECTBA U HETOCTATKH.

16. Ieun cucremsr Konmepc-bexkep: 0coO€HHOCTH KOHCTPYKIIHH,
IperMyIIecTBa U HEOCTATKU.

17. Ileun cuctembl BunmyTT: 0COOEHHOCTH KOHCTPYKIIHH,
TPENMYIIECTBA U HETOCTATKH.

17. Ileun cucteMsl JIekok: 0COOEHHOCTH KOHCTPYKIIUH, IPEUMYIIECTBA
U HEIOCTAaTKU.




KMm4

Konrposbuble
BOITPOCHI

TTK-3-31;1TK-3-
V1;TIK-3-B1;ITK-4-
31;T1K-4-32;TTK-4-
V1;TTK-4-V2;[TK-4-
BI

1. [loBeneHne KoKca B IOMEHHOI 11€YH U €ro poJib B JOMEHHOM IIaBKe.
2. Brara kokca ¥ e€ BIUsSHHE Ha €70 Ka4eCTBO U NIPUMEHEHHE.

3. 3o1a KOKca U €€ BIUSHUE Ha €r0 Ka4yeCTBO U IPUMEHEHHUE.

4. Comep>kaHue cepsl B KOKCe H €€ BIMSHHAE HA €T0 Ka4eCTBO U
IpUMEHEHHUE.

5. BnusHue KonM4ecTBa IETY4UX BEIIECTB B yTIJIE Ha MPOLIECC
KOKcoBaHH. JleTyure BemecTBa B KOKCE ¥ UX BIMSIHUE Ha €T0
CBOICTBA.

6. DJeMEeHTHBIH cocTaB KOKca.

7. MonekynsapHas CTPYKTYpa, ACTHHHAS M KQXYIIascs INIOTHOCTh
KOKca.

8. O0m1ast HOPUCTOCTH KOKCA, €€ CBSA3b C HICTUHHOM U KaKylehcs
TUIOTHOCTBIO KOKCA.

9. CTpyKTypHasi MPOYHOCTh KOKCA M METOJIbI €€ OIpeIeICHIS.

10. Termnota cropanus, roprodects u PCK.

11. CuToBBIH COCTaB KOKCA U €ro BIMSHUE Ha ero MOTPEOUTENBCKHE
CBOMCTBA.

12. IIpo9HOCTH KOKCa: IPOOHMMOCTD U HCTHPAEMOCTh, UX ONPEICICHUE
U BIMSHHUE Ha OTPEOHTENIbCKIE CBOMCTBA KOKCA.

13. Uuaekc peakunonHoi ciocooHocTH kokca (CRI) u mpouHocTr
Kokca rocie peaknnd (CSR), ux on-peneneHue U BIUSHIE HA
JIOMEHHBII1 ITpo1ecc.

14. TpeGoBaHUs K KaueCTBY HEIOMEHHBIX BUI0B KOKCa

15. OrHeymops! U1 CTPOUTEIHCTBA KOKCOBBIX OaTapei

16. CTpouTenscTBO KOKCOBBIX OaTapei

17. Pa3orpeB KOKCOBBIX OaTapeil 1 BBOJ UX B dKCILTyaTalHIoO.

18. JledekThl KJIaJKH KOKCOBBIX TICUEH.

19. PeMOHT KOKCOBBIX IE€YEH.

20. O6mas KOMIOHOBKA KOKCOBOM OaTapeu, 30HbI KJIQJAKH KOKCOBOH
Oarapenu.

21. Tumbl KOKCOBBIX IT€YEH 110 CUCTEME TONOYHBIX KaHAJIOB U TIOJBOLY
BO3/yXa U TOIIIHMBA.

22. Ky4Hoii ciocob mpou3BOACTBA KOKCa. YJIbEBbIE, CTOMIOBbIE U
TIaMEHHbIE TIEYH.

23. Ileuu ¢ npononbHEIMU pereHepaTopamu OBanc Konme. Ileun
Kommepca, Oco6eHHOCTH KOHCTPYKIUH, IPEUMYIIECTBA U HEJJOCTATKH.
24. Tleun bekkepa: 0cOOCHHOCTH KOHCTPYKIIMH, IIPEUMYIIECTBA U
HEJIOCTATKH.

25. Ieun I1K 1-it 1 2-# HOpMaTH3aLUHA: OCOOEHHOCTH KOHCTPYKIIUH,
IperMyIIecTBa U HEOCTATKU.

26. Tleun [TK-42: 0cOOEHHOCTH KOHCTPYKIIMHU, MPSUMYIIECTBA U
HEJIOCTATKH.

27. Ieun ITK-45: 0coGEHHOCTH KOHCTPYKIUHU, IPEHMYIIECTBA U
HEJIOCTATKH.

28. INeun [1K-47: 0coOEHHOCTH KOHCTPYKIIMH, IPEHMYIIIECTBA 1
HEJIOCTATKH.

29. ITeun ITK-2K: 0co6eHHOCTH KOHCTPYKLIMH, IPEUMYLIECTBA U
HEJIOCTATKH.

30. ITeun I[IBP-39: 0coGeHHOCTH KOHCTPYKIIMH, IPEHMYIIECTBA U
HEJIOCTATKH.

31. INeun Ymxesckoro u Haropckoro: o0coO€HHOCTH KOHCTPYKIIHY,
MpENMYIIEeCTBA U HETOCTATKH.

32. Ileun I[IBP-46: 0coGEHHOCTH KOHCTPYKIIUH, IPEHMYIIECTBA U
HEJIOCTATKH.

33. Ileun [IBP-51: 0cOOEHHOCTH KOHCTPYKIIMHU, IPSUMYIIECTBA U
HEJIOCTATKH.

34. Tleun [1BP coBpeMeHHOI KOHCTPYKLIUH: OCOOEHHOCTH
KOHCTPYKIUH, IPEUMYILECTBA U HEIOCTATKH.

35. ITeun OTTO: 0OCOOCHHOCTH KOHCTPYKIIHH, TPEUMYIIECTBA U
HEJIOCTATKH.

36. ITeun [1BP 6omnp1moii EMKOCTH: 0COOEHHOCTH KOHCTPYKIIUH,
HNpEerMYIIECTBA U HEOCTATKH.

37. Ileun cucremsl Konmepc-bexkep: 0co0eHHOCTH KOHCTPYKIINH,
HIpeNMyIIecTBA U HEAOCTATKU.

38. Ileun cucteMbl BUImyTT: 0COO€HHOCTH KOHCTPYKIIHY,
MPENMYIIECTBA U HETOCTATKH.

39. Ieun cucteMsl JIeKOK: 0COOEHHOCTH KOHCTPYKIIUH, IPEUMYIECTBA
U HEIOCTaTKU.




40. CoBpeMeHHBIE TEHICHIIUH B IPOEKTUPOBAHUU U CTPOUTEIILCTBE
KOKCOBBIX IeueH.

41. CepuitHOCTH BBIZJaUM KOKCA M €€ BIHMSHIE HA TUAPABINYECKUN
pexuM paboTsl 6aTapen u 00CTyKU-BaHHE ITeUCH.

42. Opranusanys Belgauu, 00CITy>KUBaHHA U 3arPy3KU TIEYH.

43. TymeHune Kokca, ero pa3HOBUAHOCTH, IPEUMYLIECTBA U
HEIIOCTATKH.

44. TIpowecchl, MPOUCXOIINE B KOKCOBOH Kamepe IpH (OpMUPOBaHUU
KOKca.

45. Ipouecc HarpeBa yrojibHOM IIKUXTHI B KaMepe.

46. KoMruiekT ManuH, 00CITyKHBaIOMHUX OaTapeto.

47. KokcocopTHpOBKa, €€ 000pyA0BaHUE U Ha3HAUCHHE.

48. Opranusanys OTOIUIEHHUS] KOKCOBOM MEYN KOKCOBBIM I'a30M.

49. OpraHu3anys OTOTUICHUS] KOKCOBOM TeUr OSTHBIM Ta30M.

50. OpraHu3zanys OTOIICHHS KOKCOBOW TI€YH CMECHIO Ta30B.

51. MarepuasibHbIi 6agaHc Mporecca KOKCOBAHHMS.

52. TemnoBo#t 6anaHc mporecca KOKCOBaHUS.

53. OcHOBHBIE NIpaBUJIa OPraHU3ALKY THIPABIMUECKOrO PEKUMA
KOKCOBOM II€YH.

54. PacueT ruipaBiIrueCcKoOro pexxnuMa KOKCOBO# Meyu.

55. CocTaBHBIC YaCTU TUAPABIUYECKON CHCTEMbI KOKCOBOM MEYH
56. Pacuér TemmepaTypsl B BepTHUKAIaX MeUeH.

57. T'a3o0TBO/sIIIIEe 00OPYI0BAHKE KOKCOBOW OaTapeH 1 ero paboTa.
58. becnblneas Belgaua KOKca.

59. YiydnieHue SKOIOrHIecKoil 6€30MacHOCTH B KOKCOBBIX II€XaX.
60. HenpepbIBHBIE MPOILIECCHl KOKCOBAHMS U MEPCIIEKTUBBI MX Pa3BUTHS
1 BHEJPEHUS B IPOU3BOACTBO

KMS5

KonrposbHas
pabota 2

TIK-3-31;[1K-3-
V1;TIK-3-B1;TK-4-
31;1TK-4-32;TTK-4-
V1;TIK-4-Y2;[TK-4-
BI

PaccunTaTh KONMHYECTBO KOMIUICKTOB MAIIMH, 00CITYKHBAIOIIHX
KOKCOBBIE OaTapen, eciiu reueii B O1oke - 260, BpeMs Ha
o0cIry>)KuBaHUe OJHOM meun 12 MuH, epuoj KOKCoBaHus 15 4, BpeMs
Ha TEKYIMH PEMOHT B MpeJenax [uKia 75 MAHYT.

5.2. IlepeyeHnb padoT, BbINOJHSIE

MbIX 0 gucuuiinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsl

HasBanne
paboTsl

IIpoBepsiembie
UHIUKATOPEI

KOMITETCHIIUH

Copepxanue paboTh




P1

KypcoBas pabora

TTK-3-31;1TK-3-
V1;TIK-3-B1;ITK-4-
31;T1K-4-32;TTK-4-
V1;TTK-4-V2;[TK-4-
BI

Temoli KypcoBoii paboTs! o aucuumrHe "KokcoBanue yrien"
SIBJIIETCSL PACYET KOKCOBBIX neueit ¢ oobemoM kamep 41,6 M3 s
MOJIY4EHUs MeTaJlITyprudeckoro kokca B ycaoBusix KXII OAO
«Ypanbsckast Ctanb» U3 yriel pa3IndaHOrO COCTaBa.

KypcoBoii pabota cocTOUT U3 MOSICHUTENBHOH 3anucku oobemMoM 40 -
50 crpanuil popmaTa A4.

[NosicHuTeNnpHAS 3aMMCKa JOJDKHA BKITIOYATH CIIEAYIOMNE Pa3IeIIbl:
1.CocTtaB yroapHOHM MUXTHI, €€ SJI€MEHTHBIN U TEXHUUECKUH aHau3,
PO OTOIHTENIBHOTO Ia3a M 3aaHHbIA KO PHUIHEHT N30bITKA BO31yXa,
a TaKKe YCIIOBUS KOKCOBAHUS.

2.Pacuer MaTepHanbHOro OanaHca KOKCOBAHUS YTONBHOM ITUXTHI.
3.Pacuer TemnoBoro 6ananca KOKCOBBIX ITEYEH.

4.PacyeTr ruipaBIIuKU KOKCOBBIX IT€YEH.

Crynenty BanoBy VBany lBanoBuuy

PaccunraTs MaTepHaIbHBIi, TEIIOBOM OalaHC U THAPABIMYECKOE
COIIPOTHUBJIEHHE KOKCOBOM MEYH.

Hcxonusle nannele: Bapuant 1

TexHu4ecKuil aHanu3 MIKXTHL: Bilara MUXThl Wpil = § %; 30J1a IIUXTHI
Aci = 8,5%; obiee conep->kanue cepsl B muxte Scir = 0,6 %; BbIXoI
netydux Bemects Vru = 25,0 %. HacblmHast Macca Cyxoi IIHX-ThI YCII
= 800 kr/M3. DeMeHTHBIH COCTaB MIUXTHI, % Ha roprodyio Maccy: Crir
= 87,5 %; Hru1 = 4,8 %; Orm = 4,2 %; Nru1 = 1,5 %; Srir = 2,0 %.
Tabmuna 1 - CocTaB razoB

KomrmoneHTsI raza OTOMUTENBHBIHN a3, % 00bEM. Ha CyXyI0 Mac-cy
QpH = 7,0 MJI)x/M3 OGpaTHBII KOKCOBEIA, % 00BEM. Ha CyXyIO Maccy
OMEHHBIA KOKCOBBII

H2 561 61

CH4 1,520 20

C0O 281010

C0O2184,54,5

C2H4--151,5

N244,51,0 1,0

H2S2,50,50,5

020,51,51,5

Wp 75 t/m3 25 t/mM3 ---

Koadduument nzdpiTka Bo3ayxa o = 1,2.

KoadduipenTs! epexoa 311eMEHTOB U3 IIUXTHI B ra3: azora kN =
0,16; cepsr kS = 0,29; kucnopona kO = 0,505. Koaddurmenr Berxona
raza kr=2,7.

Beixon neryunx u3 xokca Vek = 0,9 %. Pazmeps! kamMepbl KOKCOBaHHUS:
BbicoTa h = 4,98 M; anmuna 1 = 15,14 m; cpennsist mmpuna bep = 0,41 wm;
MIMpHHA C MAIIMHHOM cTOpoHE! bmc = 0,385 M; mmpHHa ¢ KOK-COBOH
ctoponsl bke = 0,435 m; TonmuHa cBoga kamep hi = 1,032 m; nonHas
BbICOTa Kamepb! hk = 6,0 M; BICOTa pereHepaTopa 1 30HbI KOCBHIX XOJIOB
hp = 3,2 m. Paccrosiane Mexay ocsiMu kamep A = 1,32 M. Yncno
3arpy304HBIX JIIOKOB Nl = 3; MOBEPXHOCTH 3arpy309HOTO JIfoKa {311 =
0,36 M2. Uncao cMOTPOBBIX JIIOUKOB N2 = 28; OBEPXHOCTH CMOTPOBOIO
mouka fcin = 0,04 M2. TIpogokuTenbHOCTh 000poTa mevn T = 15
gacoB. Yucio kamep B O6atapee n = 65.

Macca pacu€THo#i eTuHHIBI IUXTH (hakTHueckor Biaxuoctu E = 1000
Kr. TermoéMkocTh roprodeit Macchl muxthl et = 1,09 kJ[x/ (kr*K),
TeroéMKocTh 30ibI ¢3 = 0,71 kJk/(kr*K); cpenHsst TeroéMKOCTh
kokca ck = 1,486 xx/(xr*K); Temmoémkocts ammuaka cNH3 = 2,688
kJx/(xkr*K).

Temmnepatypa 3arpyxaemoit muxtsl tr = 10 0C, Temnepatypa
oronuTenpHoro rasa toromn = 50 0C, Temneparypa OKpy»Karolei cpeasl
tB = 100C; xoHeuHas Temneparypa kokca tk = 1050 0C; remmepatypa
XUMUYECKUX TIPOAYKTOB KokcoBaHus txnk = 700 0C. Ynpyrocts
BOJISIHBIX IapoB 1pu tB PHac = 1227,97 [1a. OTHOCUTENbHAS BIIAXKHOCTh
Bo3nyxa ¢ = 0,75. bapomerpuueckoe nasnenue B = 98500 Ila.
CkopocTh BeTpa 5 M/C.

Pabora nomkHa coepkaTh CICIYIOMUE Pa3aeibl:

1. Teopernyeckas 4acThb

1.1. KorcTpykuun neuent

1.2. CpIpb€ 151 KOKCOBAHUS

2. Pacuér MatepuansHOro Oamanca

3. Pacuér TemoBoro 6anaHca

4. Pacuér rumpaBauueckoro oanaHca




5.3. OueHo4Hble MaTepHAaJIbl, HCIIOJb3YyeMble U1 IK3aMeHa (0U1eThl, TeCThI U T.I1.)

B )IaHHOﬁ JAUCHUIITIMHE TCCTUPOBAHUC HE MPECAYCMOTPCHO. DK3aMCH BBITTOIHACTCS B MMCEMEHHOMN (bopMe.

®DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICIIIETO MPO(ECCHOHAIBEHOTO 00pa30BaHU

«HanuoHnanpHbI HccaenoBaTenbCKuid TexHonornyeckuit yuusepcurer « MUCHUCy
Hosotpounkuii punman

Kagenpa MaTeMaTHKH U €CTECTBO3HAHHUS
BUJIET K DK3AMEHY Ne 0

Hucrunmua: KokcoBanue yriei

Hamnpasnenue: 18.03.01 «XuMuueckas TEXHOIOTHS
®dopma oOyueHus: 3a04Has1, OUHAs

®dopma npoBeIeHNs K3aMeHa: IINChMEHHAs

1.0061ast KOMIOHOBKa KOKCOBOI 0aTapeu, 30HbI KJIaJIKi KOKCOBOM OaTapeH.
2.MonexymnspHas CTPyKTypa, HICTHHHAS 1 Ka)XyIIasics IIIOTHOCTh KOKCa.

CocTaBui: K.T.H., JOIEeHT Kadenpst MuE JA.N. Anekcees
3aB. kadenpoit MuE A.B. IlIBanéra




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

DK3aMeH MMPOXOAUT B BUAC OTBCTOB HA 15 KOHTPOJIbHBIX BOIPOCOB UJIK B BUJC OTBETA 110 ouaeTaMm.

ITpu nmpoBeneHun sK3aMeHa B popMe OTBETOB Ha KOHTPOJBHBIE BOIIPOCH (15 BOIPOCOB) KaskABIi BOIPOC OIleHUBaeTcs B 1 6a.
Ecnm oTBeT moapa3zyMeBaeT yka3aHHE B OHOM BOIIPOCE HECKOIBKHX ITyHKTOB, TO OTBET 3a KaXK/bIil TyHKT OIeHUBaeTCs Kak (1
6as)/(4Uco MyHKTOB).

Bamiel cyMmupyIoTCs, MakcuMalbHOE Yucio 6amtoB 15. Jlanee HaXonsIT MPOLCHT NMPABUIIBHBIX OTBETOB U ITPOBOJISAT BBICTABICHHUE
OLICHKH!

100-90% - otnuyHO;

90-80% - xopo1o;

80-70% - y1OBIETBOPUTEIBHO;

MmeHee 70% - HeyOBIIETBOPUTEIIBHO.

B ciygae npoBeneHus sK3aMeHa B (popMe OTBETa 110 OHIIETY IIPOBOMAAT OIICHKY TI0 CICAYIONINM KPHTEPHUSIM:

[MonroTa 3HaHMIA: [Ty0OKOe TOHMMAaHUE TEOPETUIECKUX BOIIPOCOB OMIIeTa.

IIpakTryeckoe npuMeHeHHE: Y MEHHE UCIIOIb30BaTh TEOPETUUECKHUE 3HAHUS JUI PEILICHUs 3a/1ay.

Jloruka u mocienoBaTeNbHOCTh: YeTKas CTpyKTypa, apryMEHTHPOBaHHOCTb, TPAMOTHOE MCTIOIb30BaHUE TEPMUHOIOTHH.
JlononauTeNnbHBIE BOMPOCHL: ['0OTOBHOCTH OTBEUATh HA YTOUYHSIOIINE BOIIPOCHL.

Io urory oTBeTa CTyIEHTa IPOBOIAT OLCHKY:

«Otananoy (5): IonHbli, HocIen0BaTENbHbIA OTBET, CBOOOIHOE BIIaICHUE MATEPHAIIOM.

«Xopomoy» (4): OTBeT NpaBUIBHBIN, HO C MEJIKIMU HETOYHOCTSIMH WIIH HETOCTATOYHON apTryMEeHTaIHeH.
«Y noBieTBopUTENbHOY (3): 3HaHNE OCHOBHBIX MOHSTHIA, HO C CYLIECTBEHHBIMH MTpo0OeIaMu.
«HeynoBnerBopurensHo» (2): HesHaHHE OCHOBHOTO MaTepHalia, HEIPaBUIIbHBIE OTBETHL.

JlomarmrHioro paboTy Ha IPOBEPKY IMPEIOCTABISIOT B BH/E BUICOOTBETOB. BHeeoTBeT npeacTaBiseT 3 ceds BUACO3aNUCh
AKTUBHOCTH DKpaHa KOMIbIOTEpa PH pelieHnH 3aaa4n. [lepedens 3a1au, HEOOXOIUMBIX ISl OCBOCHUS Kypca, IPEACTaBIIEH B
pasnene «Ilepeuenp paboT, BeimonHsAeMbIX o qucuuiuinHe (Kypcosas padora, Kypcooii mpoekT, PI'P, Pedepar, JIP, TP u 1.11.)»
JTAaHHOH pabodeil mporpaMMBl.

TpeOoBaHuUs K BUIEO3AIHCIM, KOTOPBIE CTYJCHT JOMKCH MPEJOCTABUTH LIS IIPOBEPKH MIPEHOAABATEIIO:
1. Ka4eCcTBO BHJICO: YATA0CIBHOCTh JIEMOHCTPUPYEMBIX 3aIKCcel, HAPpUMED, YUTa0CITEHOCTh POPMYJT, KOTOPBIE CTYICHT
BBOAMT B siuciiku MS Excel,

2. pasmep daitna: Ha | MUHYTY BUAEO JOJDKHO MPUXOIUTHES OT 1 1o 2 M6. Hanpumep, ecimu Buaeo umeet
HPOAOKUTEIBHOCTS 16 MUH, TO pa3Mep Buieodaiiita He JOIDKeH peBbImars 32 MO;

3. (aiin BumeooTBeTa JOJDKEH NMeTh cienytomee nmst: @ammmust 'pyrmma IIpenmerCokpaménno Haspanwe 3amaHus;
4. He JIOMyCKaeTcs peKiIaMa JF000ro XapakTrepa BHYTPH BUICOOTBETA,;

5. He JIOITyCKaeTcs JieJieHHe BUACOTBETa Ha HECKONIbKO (aiinoB. B ciyuae, ecnu BbI caenany ommbKy IpH 3amucu

BUICOTBETA WJIM OTOBOPHJIMCH U TMOHSIIH 3TO, TO HEOOXOAUMO 00 STOM COOOITUTH B BUICO3AITUCH, HE OTKIIIOUAs 3aIMCH BHICO,
c/enaTh nay3y, IpOTOBOPHUTH MPAaBUIIEHBINA OTBET, COIPOBOIUB IIPH HEOOXOAMMOCTH JIEMOHCTpAIIMEH Ha KpaHe.

6. MIPU 3alIUCH BUAEOOTBETA JODKHA OBITh BKJIIOUEHA OCHOBHASI KaMepa, YTOObI ObLTO BUAHO JTUIO CTYAEHTA, KOTOPBIH
3aMuchIBaeT BUAe00TBeT. OKOIIKO ¢ BUACOKaMephl HEOOXOIUMO PACIIOIOKHUTh B TIPABO BEpXHEH YaCTH SKpaHa, YTOObI OBIIIO BUIHO
OCHOBHOE pabouee MPOCTPaHCTBO DKPaHa.

Kpurepun OleHKH BBINOTHEHHS JOMAIIHEH paOOThI B BUAE BHICOOTBETOB (CKPUHKACTORB):
[ToaroToBNICHHBIN B BUJIC BUACOOTBETA (ailyl JOMAITHSS paboTa OIICHUBACTCS MPETOIaBATENIEM 0 CICAYIOINM KPUTSPHUSIM:

1. [TomHOTa MPOAEMOHCTPUPOBAHHON 3a/1a4i. BBIMOTHEHBI Bce HEOOXOIUMBIE ATAITBI JUISI TPABHUIILHOTO PEUICHUS 3a/1a4H;
2 [IponeMoHCTpUpPOBaH BBOA BCeX JaHHBIX Ha JHCT Excel;

3. [IpokOMMEHTHPOBaH X0 PEIICHHUS 33]1a4H;

4 Pemienue npencraBiaeHo BEpHO.

6. YHEBHO-METOJNYECKOE U THO®OPMALNMOHHOE OBECIIEYEHUE

6.1. Pexomenyemasi iuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka W3naTenbcTBO, rof,

JI1.1 [Komoxomnsres C.H. ITpupozaHbIe S HEPrOHOCUTENH U M. KJI JIu6poxom, , 2013
yTIIepOJHbIE MaTepHAIbI.
CocTaB 1 CTpOEHHE.
CoBpeMeHHas KiIaccu(puKarms.
TexHonoruyu Npou3BOACTBA U
n00bI4a.

JI1.2 | B.M. ABnoxuH. O6oraineHue yriei: Y4eOHHK : M. : TopHas kHura,, 2012 r.
B 2-x T. T.2. Texnonmoruu.

6.1.2. Jlono/iHUTE/ILHAS JINTEPATypPa




ABTOpBI, COCTaBUTENN

3arnasue

Bbubauoreka

W3naTenbcTBO, rof,

JI2.1 |[ManossH A.K. TexHonorus nepepadboTku M. Xumus KonocC, 2004
MPUPOAHBIX YHEPrOHOCUTENEH.
: YueOHUK JUIs BY30B
JI2.2 | Xapnamnosuu I'.B., Texnonorus M. Meramnyprus, 1995
Kaypman A A. KOKCOXUMHYECKOrO
MIPOM3BOACTBA. | YUEOHHUK ISt
BY30B
JI12.3 |Myunuxk I.A., B.W. BosmoxHOCTH yinydlIeHus M.: Un¢pa-umxenepus, 2014
babanun KauecTBa KOKCa BHE ITEYHOH
KaMepbl: yueOHO-TIPaKTUIECKOe
nocobue
JI2.4 |Tlog pen. B.I'. Xumust 1 iepepadboTKa yriis M.: Xumus, 1988
Jlunosuya
JI2.5 |Ilox oOeit CripaBOYHUK KOKCOXMMUKA. XapbkoB: U3a-uit tom
penaxuueit JIL.H. YTu 1151 KOKCOBaHUSI. "MHXEK", 2010 r.
Bopucosa, I0.T. OoorarmeHue yriei.
Tanosana. [lonroroBka yrieit k
KOKCOBaHMIO: B 6-TH ToMax.
Tom 1
JI2.6 |Iloxm oOmeit CrpaBOYHUK KOKCOXMMUKA. XapbkoB: 13xa-uit nom
penaxuueit Pyabiku Tom 2. IIpon3BoacTBO KOKCa "Unxex", 2014 1.
B.W., 3unrepmana
I0.E.
6.1.3. MeTtonuueckue pa3paboTku
ABTOpBI, COCTaBUTENHU 3arnaBue bubnnoreka WznarenscTBo, o1
JI3.1 |E.I'. Bonomyk, OnpezneneHye CTpYKTypHOR Wznparensckuii nentp 'OY
B.H.ITeryxoB, MPOYHOCTH KOKCa: BIIO "MI'TY", 2007
B.B.Belinckuii, MeToau4HCKHE YKa3aHUS K
A.B.I'opoxos nabopatopHoii pabote
JI3.2 | B.H. Ileryxos, [ImacTomeTprueckuii METO Wznarensckuit uentp ®I'bOY
T.T".Bomnomuryx OTpezieNieHus CIIEKaeMOCTH BIIO "MI'TY", 2014
yreid: Meroguueckue
YKa3aHUsl U1 BBIITOJTHEHUS
nabopaTopHO paboThI
JI3.3 |B.H. Ileryxos, T.I'. Texuuueckuil aHaIN3 yIiei: Wznarensckuit uentp ®I'bOY
Bonomyk Metoanyeckue yKa3aHus A7 BIIO "MI'TV", 2014
BBINOJHEHHUS JIA00OPaTOPHOI
paboTsI
JI3.4 | B.H.Ileryxos, T.I'. Omnpenenenne GUINKO - Wznarensckuii neutp ®I'bOY
Bonomyk XUMHUYECKHUX CBOMCTB KOKCa: BIIO "MI'TY", 2012
Meronnyeckue ykasanus K
BBITIOJTHEHHUIO J1a00paTOPHOM
paboTs!
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»
31 |Poccniickas Hay4uHas 31eKTpOHHAS ONOIHOTEKA www.elibrary.ru
D2 | KubepJlennuka www.cyberleninka.ru
n3 |H® HUTY "MUCuC" www.nf.misis.ru
6.3 Ilepevyens NMpOrpaMMHOro odecnevyeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 |Kowmmnac 3D V24
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.5 |7-zip
I1.6 | bpaysep Google Chrome
I1.7 |Microsoft Teams

I1.8

Zoom




1.9 |Bbpaysep Yandex

I1.10 | WinDjView 2.0.2

I1.11 |MATLAB & Simulink

I1.12 | SimInTech

6.4. IlepevyeHb HH(POPMAMOHHBIX CIPABOYHBIX CHCTEM U MPodecCHOHATBHBIX 023 TaHHBIX

N.1 |- Odunnmansssni caiit HoBorpounxkoro ¢ummana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- DOnexrponnas 6udianoreka HUTY "MUCuC" http://elibrary.misis.ru

N.3 |- YHuBepcureTckas 6ubnuoreka onnaiu http://bibliclub.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasuauenune Bug OcHaienue
113 Yuebnas mnabopartopusi (KOMIBIOTEPHBIHA 13 wT. - Kommerotep B cbope;
KJ1ace) 1 mr. - IlpoekTop yHMBepcanbHbId Vivitek
DH278;

1 wr. - Dkpan HacTeHHbIH 150x200;
1 wr. - Kommyrarop D-Link 16 mopr.;
1 wr. - [logBec st MpoeKTopa;

1 mrT. - Be6 xamepa Logitech;

1 wr. - Kongunuonep ;

13 mwr. - CToN1 KOMIIBIOTEPHBIIA;

2 wt. - CTon npenoaBaTesIbCKHi;
7 mwr. - CTynbs;

12 . - Kpecno;

1 . - HIkad KHIKHBIH;

12 . - PynoHHble ITOPBI;

1 mt. - Yuennueckas 10cKa;

136 VYyeOHast ayIuTopus TSt 3ansaThil | JIex 1 mT. - Croiika moounsHas ONKRON;
JICKIITMOHHOT'O THIIA, MPaKTHYECKUX 1 . - Teneuzop LED Hisense;
3aHATUI I mr. - Logitech ConferenceCamGrour
(cucrema IS MIPOBEICHUS BHCO
KoH(pepeHInH);
mr. - VIHTepakTUBHAas  JKK-TIAHENb
NEWLINE TT;

1 wt. - Hoyt6yk HP250G;

1 mt. - Komonku BBK SP-09;
1 mr. - Kommyrarop D-Link;
13 wT. - Cron cTyieHuYecKuil;
18 wr. - Crynbs;

2 . - XKaro3mu.

139 VYuebnast mabopaTopust (KOMITBIOTCPHBIH I mr. - Oxpan Lumien Eco Picture 200x200
KJ1ace) Ka6uner KypCOBOTO u cM;
JMIUIOMHOTO HPOCKTUPOBAHMS, 1 wt. - Be6 xamepa Logitech;
CaMOCTOSATEIBHON paboTHl 00yUaromuXCs 1 . - [Ipoextop EPSON EB E-10;

1 wt. - Cucremusiii 610k NORBELIS;
1 wrt. - Monutop LCD Acer;

12 mt. - Kommetotep B coope;

1 . - Kommyrarop D-Link 16mopr;
12 w. - KomnbroTepHbIi €TO;

7 wr. - Cton 1abopaTopHBIii;

12 wt. - Kpecino koMIbIOTEpHOE;

12 mt. - PynoHHbIE IITOPEL;

1 . - CIjIuT cucTeMa;

8 mr. - Crym;

1 mr. - Jlocka y4eHHUYeCKasl.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIIUXCA

MeTtoandeckue yka3aHus 1751 00yUJaromxcs M0 OCBOCHUIO UCIUTUTUHBI (MOTYJIS)

OcBocHUE AUCIUILUTUHBI IPEAINONAraeT Kak MpoBeJCHUE TPAIUIIMOHHBIX ayUTOPHBIX 3aHATHI, TaK U pabOTy B AJIEKTPOHHOI
uHpOpMaIMoOHHO-00pa3oBaTensHOM cpene (AMOC), B 31eKTPOHHOM KypCe MO AUCHUILTHHE. DJIEKTPOHHBIA KypC MO3BOJISCT
WCTIOJIE30BATh CIENUAIGHBIA KOHTSHT M AJIEMEHTHI AJIEKTPOHHOTO O0YYIECHHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.
Hcnomnp3yeTcst MpenMyIecTBEHHO [T ACHHXPOHHOTO B3aUMOACHUCTBHSI MEXy yYaCTHUKaMH 00pa30BaTeIbHOro Mpolecca
nocpencTBoM cetd «HTepHeT»

UtoObl 3 PEKTHBHO UCTIOIH30BATh BO3MOXKHOCTH JIEKTPOHHOTO Kypca, @ COOTBETCTBEHHO U YCIICITHO OCBOUTD JUCITUTLIUHY,
HYKHO:




1) 3aperucTpupoBaThCs Ha Kypc;

2) 03HAKOMHUTbBCS C COAEPKAHUEM Kypca, BOIIPOCAMHU AJIsl CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUSIMHU JIOMYCKa K aTTeCTall|y,
(hopMoii TPOMEXYTOUHOI aTTeCTAINH (3a4eT/3K3aMeH), KPUTEPHSIMU OIIEHUBAHMSA | TIp.;

3) m3yuaTh y4eOHbIe MaTepHAabl, pa3MEIICHHBIC IPEroiaBaTesieM. B T.4. moiap30BaThCa INTEPATYPOH, peKOMEHIOBAHHOH
npernojaBaTesieM, Iepexos MO CChIIKaM;

4) nonb30BaThCs OMOINOTEKOH, B T.4. JUISl BBIIOJHEHHS IMCBMEHHBIX paboT (KOHTPOJIBHBIE, KOHTPOJIIbHBIC Pa0OTHI, KypCOBBIC
PabOTBI/TIPOEKTEI);

5) 03HAaKOMUTHCS € 3alaHUEM K MHChMEHHOH paboTe, CpOKaMU CHa4H, KPUTEPUSIMHU OLICHKU. B yCcTaHOBIIEHHBIE CPOKH BBIITOTHUTD
paboty(bl), MOArpY3UTH (hails paboThl 11 IpoBepKU. PekoMenayeTcs Ha3bIBaTh (haiin paboThl clie yomuM 00pa3oM (Ha3BaHHUE
npeaMeTa (CoKparieHHo), rpymnma, @O, nata akryanmn3anuu (IpH MOBTOPHOM pa3MerieHnH)). Ecian paborta conepKuT pucyHKH,
(hopMyIIBI, TO C IIETIBIO COXPAHCHHUS

(hopmaTupoBaHus ee Hy>KHO OArpy»katb B pdf ¢popmare.

PaGota, pazmernaeMast B 3JISKTPOHHOM Kypce A1 IIPOBEPKH, HOIDKHA!

- coIeprkaTh BCE CTPYKTYPHBIE JJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHHE, OCHOBHYIO 9acThb, 3aKIIFOUCHHUE, CITUCOK HCTOUYHHUKOB,
HPUIIOKEHUS (TIPU HEOOXOAUMOCTH ;- OBITH O(YOPMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

I[IpenopaBarens B TEUSHHE YCTaHOBJICHHOTO CpPOKa (He Oosee AecsTH AHEH) NpoBepseT paboTy U pa3MelaeT B KOMMEHTaPUSIX K
3aJJaHUIO PEIeH3MI0. B Hell OH yKa3bIBaeT Kak MOJOKUTENBHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipy HaTMauy B perneH3un
3aMEUYaHMH U PeKOMEHMIAINH, Hy>KHO BHECTH ITONPABKH B paboTy, OTIIPAaBUTH €€ 3aHOBO IS TIOBTOPHOH MpoBepkH. [Ipu 3TOM BaxHO
CIIeIUTH 3a CPOKAMH, B T€UEHHE KOTOPBIX JOKHO OBITH BBIIOTHEHO 3a7aHue. [Ipyu HapyIIeHnH CPOKOB, yKa3aHHbBIX
HpETIoiaBaTelieM, BO3MOXKHOCTD HAIIPaBUTh pabOTy OCTAETCsI, HO CHCTEMa BBIBOAUT COOOIICHUE O HAapYIICHUH CPOKOB. I1o
OKOHYAaHUH CEMECTpPa 3arpy3uTh PadOTy HE MOTYIUTCS;

6) IPOMTH TECTOBBIE 3aJaHUsI, OCBOUB PEKOMEHIyeMble yueOHbIe MaTepHaIbl

7) OTCEXUBATH CBOIO YCIIEBAEMOCTD;

8) untaTh OOBABICHNUS, pa3MeIIacMbIe ITPENOAaBaTeNIeM, 1aBaTh OOPAaTHYIO CBSI3b;

9) co3naBaTh 0OCYKICHUS U YIaCTBOBATh B HUX (00CYKHAOTCS OOIIIE MOMEHTHI, BBI3BIBAIOIIIE BOIPOCH! Y OONBIINHCTBA
rpynmBI);

10) nposIBIATH PEryJsipHYIO aKTUBHOCTB Ha KypCe.

[IpenMymecTBEHHO UTI CHHXPOHHOTO B3aMMOAEHCTBIS MEXIY YIaCTHHKaMH 00pa30BaTeIRHOTO Ipolecca MOCPEACTBOM CETH
«uTepuer» ucnonb3yercs Microsoft Teams (MS Teams). UToOBI MOJHOLIEHHO HCIOIB30BATh €I0 BO3SMOKHOCTH HY>KHO
ycTaHOBUTH npriiokenne MS Teams Ha nepcoHalbHbIN KoMIbloTep 1 TesiedoH. CTapocTaM Hy)XHO co3naTh rpyniry B MS Teams.
VYuyacTtue B rpyIme Ho3BOJSET:

- CITymIaTh JICKIUH;- pab0TaTh HAa MPAKTUIECKUX 3aHATHSX;- OBITh Ha CBSA3H C TIPENoaBaTelIeM, 3aaBasi eMy BOIPOCHI HIIM OTBEYas
Ha ero BOMPOCHI B 001eM yate Tpynmnsl B padodee BpeMs ¢ 9.00 go 17.00;- ocymiecTBIsSTh COBMECTHYIO pabOTy Hall JOKYMEHTaMU
(Bxnaaka «Daitnbr).

[Ipu npoBeneHNY 3aHATHII B ANCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy’>KHO BCeraa paboTaTh ¢ BKIIOYEHHOH KaMepo.
HckmoueHne — ecitu MpenoAaBaTeb MONPOCUT OTKIIOYUTh KaMephl 1 MUKPOGOHEI B CBSI3H ¢ OonpmmMu Tomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITFOYUTENBHO AENOBBIE (POTO.

ITpu mpoBeneHUH JIEKITHOHHO-TIPAKTHYECKHUX 3aHATHH BEIETCS 3allUCh. DTO AaeT BO3MOXHOCTH IPOCMOTpA 3aHATHS B CITydae
HEBO3MOXKHOCTH NIPHUCYTCTBHUS HA HEM HJIH IIPU HEOOXOIMMOCTH BHOB O0OPaTHUTCA K MaTepHAILy U 3aHOBO €0 IIPOCMOTPETh
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