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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHMA

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. ?apquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl MeTaTyprud 1 XAMHUECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojty Ha 3aceqaHuu Kadeapsl MeTaurypriui 1 XMMUYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kadeapsl MeTannypriuu U XUMHUECKUX TEXHOJIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. YapquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enbto npenonaBanus qucuumiuHbl «KokcoBanue yriei» sBisercss GopMUpOBaHUE
y CTY/IEHTOB MOHATUHHOTO arapara 0 CBOMCTBaX KOKCa U MPOLIeccax, MPOUCXOMIINX Py
€ro MoJy4YeHHUH, a TAKXKe O arperarax, UCIOJIb3YEMBIX JJIsi KOKCOBAaHUS U UX
KOHCTPYKTHUBHBIX OCOOCHHOCTSIX.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuunnnna KokcoBanue yriieit BXOAUT B 4acTh y4EOHOTO I1aHa GOPMHUPYEMYIO
Y4aCTHHKaMHU 00pa30oBaTeIbHbIX OTHOILEHHH 00pa30BaTeIbHON IPOrpaMMBl.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B pPE3yJIbTAaTe NU3YUEHUS TUCIHUILIHNH/ IPAKTHK:

OO0m1as 1 HeOpraHu4ecKas XuMus

duznyeckas XUMHUs

Munepaiorusi, Kpuctauiorpadus u nerporpadpust

AHanuTHdeckas XuMus 1 (PU3MKO-XUMHUYECKHE METO/Ibl aHAJIN3a

XuMUs1, MUHEPAJIOTUs U NeTporpadus

OO61as XuMHYecKast TEXHOIOT U

CranpapTu3anys, METPOJIOTHsSI U TOATBEPKIECHUE COOTBETCTBUS

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

[InanupoBaHue U opraHu3anus SKCIEPUMEHTa

[ToaroToBka K 3amIMTe M 3alIUTa BHITYCKHON KBaTH(PUKALIMOHHON pabOThI

ITpon3BoacTBEHHAs — IPENAUILIOMHAs IPAKTUKA

IToaroToBka K ciadye u caada rocyJapCTBEHHOTO JK3aMeHa

[Tpou3BoacTBEHHAs - IPAKTUKA IO MOJIYYEHHUIO MTPO(ecCHOHaTbHBIX YMEHUN U OTIbITA
podecCHnOHABHOM IeATEIIBHOCTH

[TonroroBka K npoiieype 3alMThl U 3alIUTa BBITYCKHON KBaTHU(PUKALMOHHON
paboThl

[IpuMeHeHne ToIuMBa B METAJUTYPTUYECKOM IIpoLiecce

[Tpon3BoacTBEHHAS - MPEAIUIUIOMHAs MPAKTHKA

VYyeOHas - HayuHO-UCCIIe0BaTeNbCKas paboTa (MOIy4eHre MEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIIEI0BATENbCKON pabOThI)

VY4yebHo-HccaenoBaTenbekas paboTa CTyieHTa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIsS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHHs

B pesynbprare ocBoeHust AUCIUIUIMHBI (Moayisi) «KokcoBanue yriei» o0ydaromunics
JOJKEH 00J1a1aTh CIeTyIOIMMH KOMITETEHIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

ITIK-1 Crioco6en omeHMBaTh MTPOU3BOACTBEHHYIO CUTYAIIHIO O TIapaMeTpax M peKUMax B
TEXHOJIOTHYECKHU CBS3aHHBIX OCHOBHBIX M BCIIOMOTATEIBHBIX MPOIECCaX KOKCOXUMHUECKOTO
MIPOM3BOJICTBA

IK-1.1 OI_ICHI/IBaCT mapaMeTpbl U PEKUMBI B TCXHOJIOTHYCCKHU CBA3aHHBIX
OCHOBHBIX U BCIIOMOT'AaTCJIbHBIX MPOHCCCAX KOKCOXUMHUYCCKOT'O
IMPON3BOJACTBA

[1K-2 Cnioco6eH ocyliecTBISITh KOHTPOJIb ChIPbsl, MAaTEPUAIOB U TEKYIIUX OTKIOHEHUH OT
3aJIaHHBIX TapaMeTpoB AJis1 00ecreYeHNs KaueCcTBAa KOKCOXUMUYECKOM MPOIYKIIMH B XOJIE €€
MIPOM3BOJICTBA

[1K-2.1 OcymiecTBiIsieT KOHTPOJIb ChIPhSl K MAaTEPHAIIOB JUIsE 00ECTIeUeHHS
KauecTBa KOKCOXMMUYECKON IPOAYKIIMH B XOJIE €€ IPOU3BOJICTBA




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 7 3a4€THBIX €AMHMI] 252 aKaj. 4acoB, B TOM

qHCIIe:
— KOHTaKTHas padora — 22,6 akaJi. 4acoB:

— aynutopHas — 18 akaj. 4acos;

— BHeayauTopHas — 4,6 akaJ. 4acos;

— camocTosTenbHas pabora — 216,8 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac

— MOATOTOBKA K 3a4éty — 12,6 akan. yac

dopma aTTecTariy - IK3aMeH, 3a4eT, KypcoBas paboTa

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
= B
B aKaJl. yacax 5] un KOHTPOJISt
Paszen/ Tema 2 (B axan ) == y P Kox
> & © | caMOCTOSATENBHON | YCIIeBAEMOCTH U
JUCLUATUINHBI N £ « . | xommerenumu
0 & paboThI MIPOMEKYTOUHOH
na6. | mpakr. [ €3
Tlek. z2'g aTTeCTaluu
3aH. 3aH. | O &
1. Pa3znen 1. [losBienue Kokca
CamocrosTenpHOe
1.1 Uctopus pa3Butust H3y4eHUe
. N MK-1.1, IK-
KOKCOXHMUYECKOT0 2 10 yueOHOI 1 VYeTHbIl onpoc 21
MIPOU3BOICTBA. Hay4YHOM '
JIUTEPATYPHI.
4 H .
OBEpKa pacuéToB
Hanucanue poBepKa b .
TEOPETHYECKOTO nabopatoproi
1.2 Kokc - npumeHeHue u p paboThI IIK-1.1, TIK-
6 18,2 | BBenmeHwus: k y1ad.
TpeOOBaHUs K KauecTRY. aGoram IpoBepka pemmeHns 21
P ) WHIVBHIYaTbHBIX
Pemenue 3anau.
3aj1a4 110 TeMe.
HWroro no pazaeny 8 28,2
2. Pazgen 2. OcHOBHEIE
NPEJICTaBICHHS O TPOIIecce
KOKCOBaHWSI.
CamocTosiTensHoe
2.1 OCHOBHBIE MOHSTHSL. HU3y4yeHue
. yaent y TK-1.1, TIK-
Cxema TepMHUecKOit 30 yueOHOI 1 VYerHbIi onpoc 21
JECTPYKIIUH YTIIEeH. Hay4YHOU '
JIATEPaTypHL.
[IpoBepka pacuéTos
2.2 Cniekanue u nabopatopHoi
Pewienue 3amau.
KOKCOOOpa30BaHUE. pabotsl. [Tposepka | TIK-1.1, ITK-
4 15 ITogroroBka K
KokcoBanue B peleHus 2.1
KOJJIOKBUYMY.
MPOMBIIIICHHBIX MeYax. MHIVBHIYaTbHBIX
3a/1a4 110 TeMe.
2.3 TemnoBo# TOTOK B
YTOJIBHOH 3arpy3Ke. Pemenwne 3agaq. Kommokxsuym. MK-1.1. TIK
JIBM>KeHHE TTapora3oBbIX 10 IMonroroBka Permienue 3agau nmo 2 1’
MPOAYKTOB B yTrOJIBHOU KOJUTOKBUYMY. TEeMe. '
3arpyske.




HpOZ[OJ'DKI/ITe.HLHOCTI)
Iponecca KOKCOBaHUsL.

HWroro no pazaeny 55
3. Paznen 3. Knaccuduxanus
KOKCOBBIX ITE€YEH.
CamocrosTensHOe
3.1 KoHCTpYKIIMH KOKCOBBIX
. n3yvdeHune
Oarapeii ¢ KaMepHBIMU N N [IK-1.1, 11K~
14 yueOHOI U YcTHBIN onpoc
neyamu (OTeueCTBEHHbIE N 2.1
Hay4IHOH
KOKCOBBIE OaTapen).
JUTEPATYPBHI.
3.2 KokcoBble neun CamocrosTensHOe
CobecegoBanmue,
cuctemsl [IBP: noctonncTBa HU3y4yeHue
. BBITIOJIHEHUE IIK-1.1, TIK-
u HegocTaTku. KokcoBble 15 yueOHOil u
N pacueTHbIX 2.1
MIeYH C ePEKUTHBIMU Hay4YHOU N
3aJlaHui.
kananmamu cuctem 11K . TUTEepaTypPHI.
Hroro no pazneny 29
4. Paznen 4. TennoTexHuKa
KOKCOBBIX Te4yel
CocraBienue
4.1 TIpUHLUIIBI OTOTUICHHS
. TETUIOBBIX CobecemoBanmue,
KOKCOBBIX ITeueit. ['a3ml,
0aJIaHCOB. BBITIOJTHCHHE IK-1.1, TIK-
TIPUMEHSIEMBIC IS 14,2
Pewmenue 3anau pacyeTHBIX 2.1
OTOIUTEHHST KOKCOBBIX N
. WHJIUBU1YaJIbHBIX 3aJIaHHH.
Teyei.
IIpoBepka pacuéTos
Hanmcanme pnaG(I)) aTI()) HOM
4.2 KosddunmeHT n30bITKa TEOPETUYECKOTO paTop
paboTsl MK-1.1, TIK-
Bo3nyxa. Temmneparypa 10 BBEJICHHS K J1a0.
IIpoBepka pemeHus 2.1
TOpeHus rasa. paboTam.
WHIUBHAYaIbHBIX
Pemenue 3anau.
3a7ad4 1o TeMe.
Wroro no pazneny 24,2
5. Paznen 5. 'unpaBianueckuit
PEXKHUM KOKCOBBIX TIeduei
5.1 YpaBHeHHe IBMKECHHS PacuT pasieos
ra3oB. YpaBHEHHE 20 « cpoaoi/i [Iposepka pacuéra | IIK-1.1, TIK-
bepnynnu. ConpoTusineHus y§6OTH KypCOBOil pabOTEI. 2.1
[PH JIBIXKEHUHU I'a30B. P )
5.2 PexxuM naBrieHui B
KOKCOBBIX I€Yax. Pacuér paznenos .
pasie IIposepka pacuéra | IIK-1.1, TIK-
PerynupoBaHue KonmdecTBa 20 KypcoBoit .
. KypCOBOi pabOTEI. 2.1
1 IaBIICHUI paboThI.
MePEMEIAFOIUXCS TA30B.
Hroro no pazzaeny 40
6. Paznmen 6. Dxcruryatanus
KOKCOBBIX TIe4eH.
6.1 ITocnenoBaTeIbHOCTh
00CITy)KUBaHUS KOKCOBBIX Pacuér paznenos .
4 o pasie IIposepka pacuéra | IIK-1.1, IIK-
neueit (CepuitHOCTB ). 10 20 KypCOBO¥t N
KypcoBOii paOOTHI. 2.1
I'paduiku pabOTHI KOKCOBBIX paboTsl.
neven.
6.2 Bpiaga kokca u3 neue. ..
Pacuér paszmenos N
OxJnakJIeHue U COPTUPOBKa . 3ammuTa kypcoBoit | IIK-1.1, IIK-
20,4 KypcoBOit
KOKca. Ycajka IINXTEI B aGoTHI paboTsl. 2.1
nporiecce KOKCOBaHHUSL. p '
Hroro no paszaeny 10 40,4
Hroro 3a cemectp 10 216,8 Kp,dK3aMeH,3au€T




Hroro no JUCHUITIIINHE

10

216,8

9K3aMEH, 3aYerT,
KypcoBasi paboTa




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[TpoexTrpoBaHre 00Y4YEHUsI CTPOUTCS] HA OCHOBE CIIEAYIOUINX IPUHIIUIIOB:

- OOyueHHe Ha OCHOBE MHTETPAIMU C HAYKOH M MIPOU3BOJACTBOM.

- IIpodeccronanbHO-TBOpUECKask HAPABICHHOCTh O0YUYCHUSI.

- OpHEeHTHPOBAHHOCTH OOYYEHUS HA JTUYHOCTD.

- OpueHTHpPOBAHHOCTH O0YUYEHUS HA Pa3BUTHE OIBITA CAaMOOOpa30BaTEILHON
JESTeIbHOCTH OYAYIIEro ClenuaIncTa.

Jist JOCTHXKEHHS TUTAHUPYEMBIX PE3YJIbTaTOB O0yUYCHHS, B IUCIUIIINHE
«KokcoBanue yriei» UCTONb3yIOTCS pa3InyHble 00pa3oBaTeIbHbIC TEXHOIOTUH:

1. TpaguumonHsle 00pa3oBaTEIbHBIC TEXHOIOTUU: HHPOPMALIMOHHAS JICKITHS,
nabopaTopHbIE 3aHSTHSI.

2. NadopmMannoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUU:
nexuus-su3yanuzanus. [Ipaktuueckoe 3ausaTHE B (POpME MPE3CHTAUH — MPEICTaBICHUE
Pe3yIbTATOB C UCTIOIB30BAHUEM CHEIMATHN3UPOBAHHBIX TPOTPAMMHBIX CPEI.

3. ndpopmamoHHO-pa3BUBAIOLINE TEXHOJIOTHH, HAIIPABJICHHbBIE Ha
(bopMupoBaHUE CU-CTEMBI 3HaHUM, 3aIIOMUHAHKE U CBOOOIHOE ornepupoBanue umu. [pu
CaMOCTOSATEIILHOM M3YYEHHH JINTEPATyphl IPUMEHEHNE COBPEMEHHBIX MH()OPMALIMOHHBIX
TEXHOJIOTUH JUIsi CAMOCTOSATEIILHOTO ITOTIOJIHEHHUS 3HAHUM, BKIIIOYAst UCTIOJIb30BAHUE
TEXHUYECKHUX M DJICKTPOHHBIX CPEICTB WH(POPMAIHH.

4. JlesSsITeIbHOCTHBIC TPAKTUKO-OPHEHTHPOBAHHbBIE TEXHOJIOTUH, HAIIPABJICHHbIE
Ha (hopMHUPOBaHHE CHCTEMBI TPO(PECCHOHATBHBIX MPAKTUYECKUX YMEHHUH TPH pa3dope
KOHKPETHBIX CUTYalllii, OCHOBAaHHBIX Ha MPAKTHUECKUX NMPUMEPaX, 00eCIeUNBAIOLIIX
BO3MO)KHOCTh KAYECTBEHHO BBINOIHSITH MPO()ECCHOHANBHYIO 1ESTEIbHOCTb.

5. Pa3zBuBaromue npo6aeMHO-OpPHEHTHPOBAHHBIE TEXHOJIOTHH, HalIPABJICHHbBIE Ha
(dbopMupoBaHUE U Pa3BUTHE NPOOIEMHOTO MBIIIICHHUS, MBICITUTEILHON aKTUBHOCTH,
CIIOCOOHOCTH BUAETH U (POPMYIHPOBATH MTPOOIEMBI, BBIOUPATH CIIOCOOBI M CPEACTBA IS MX
pereHus

6. VIHTepaKTUBHbIE TEXHOJOTHH: KOJJIEKTUBHOE 00CYKIEHHE KaKOTr0-In00
CIIOPHOTO BOIpOca, Npo0IeMbl, BbIIBIEHHE MHEHHH B rpynie. M3noxeHne npobieM u ux
COBMECTHOE peIlIeHHE.

7. JINYHOCTHO-OPHUEHTUPOBAHHBIE TEXHOJIOTMH 00yUeHUs, 00eCTIeYHBAIOIUE B
X07Ie yueOHOT0 MpolLecca yyeT pa3InyHbIX CIOCOOHOCTEH 00ydaeMbIX, CO3/1aHUE
HEOOXOAUMBIX YCIIOBHM I Pa3BUTHS UX UHIUBUAYAIBHBIX CIIOCOOHOCTEHN, pa3BUTHE
aKTUBHOCTH JIMYHOCTH B yUeOHOM Mporecce. JINUHOCTHO-OPUEHTUPOBAHHbIE TEXHOJIOTHH
00y4YeHHs pean3yIoTCs B pe3yJbTaTe HHANBUIYAIbHOTO OOLIEHUs IpenoaBaTeis u
CTY/IEHTa, IIPU BBINOJIHEHUH U 3aIIUTE JAaOOPaTOPHBIX padoT, Ha KOHCYJIbTAIUIX.

B xozxe auanoroBoro o0y4eHus CTyI€HTHI Y4aTcsi KpUTUYECKU MBICIUTD, peIlaTh
CJIO’KHBIE TIPOOJIEMbI Ha OCHOBE aHaJIN3a OOCTOSATENBCTB U COOTBETCTBYIOIIEH MH(OpMAIHH,
B3BEILIUBATh ATbTEPHATUBHBIC MHEHUS, IPUHUMATh NIPOyMaHHbIE PEILICHHs], y4aCTBOBATh B
JMCKYCCHSIX, 00maThbes. [l 3Toro Ha 3aHATUSAX OPraHU3YIOTCS IpyIoBas paboTa, padoTa ¢
JOKYMEHTaMH U Pa3InYHbIMU UCTOYHUKAMU UHPOPMALIUH.

Peanuzanus Takoro mojxo/1a OCyIecTBIsIeTCs CIEAYIOUMM 00pa3oM:

1. Pactipenienenue teM peeparoB ¢ y4ETOM MOKETaHUN CTYIEHTOB, TEMaTUKU MX
HAyYHBIX HHTEPECOB.

2. IloaroTroBka cTyaeHTaMH (POPMbI OTYETHOCTH CaMOCTOSTENIbHON paboThI (pedepart-
MPE3EHTAIHs], OTYET MO BHINOJIHEHHOH JIaOOpaToOpHOH paboTe).

3. O6cyxneHre NoAr0TOBJIEHHOT0 OTYETa Mo JabopaTopHO paboTe B pekruMe
TMCKYCCHH C 3JIEMEHTaMH KOJUIEKTUBHOTO PEIICHHUST TBOPUECKUX 3a7ad.

CamocrosTenpHas padoTa MOXKET OCYIIECTBISTHCS 1O 00pa3Ily, BApDHATHBHOCTH,
HOCHTH YaCTHYHO TIOMCKOBBIN HITH UCCIIEOBATEIbCKAN XapaKTep.



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[IpencraBneno B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHsl B IpUIIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe U CHUILTNHBI

a) OcHoBHas JIuTepaTrypa:

a) OcHOBHas UTEpaTypa:

1. Mapuenko, H.B. Metammyprudeckoe ceipbe : yued. mocooue / H.B. Mapuenko,
O.H. KostyH. - Kpacnosipck ; Cu6. dpenep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. -
TekcT : aneK-TpoHHBIN. - hitps://new.znanium.com/read?id=342088
2. Metamnyprudeckuii KOKC M MOKa3aTelld ero KauecTsa: MpakTukyM [1ist By3oB| / E. C.
Maxotkuna, M. B. lllyouna, H. }O. CBeunukosa, /. A. Kybak ; Marautoropckuit
rocyJapCTBEHHbIN TexHuueckuil yausepeurer uM. I'. . Hocosa. - Marauroropek : MI'TY nm. I
. Hocoga, 2024. - 1 CD-ROM. - 3arx. ¢ Tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21953 - MakpooObeKT. - TekcT :
ANEKTPOHHBIN. - CBeieHus qoctynHbl Takxke Ha CD-ROM.

0) lonojiHUTeILHAS JIUTEpPATypa:

0) omnonHuTtenbpHas TuTepaTypa:
1. [Teryxos, B. H. MeToap! ucnbITaHusi CrieKaroiel 1 KOKCYIOIIEH CIOCOOHOCTH KaMEHHBIX
yriel u muxThl : yaueoHoe nocobue / B. H. Ileryxos, T. I'. Bonomyk ; MI'TY. - Marauroropck :
MI'TY, 2014. - 1 anekrpos. onT. auck (CD-ROM). - 3ar. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21325 . - MakpooObekT. - Teker :
AIIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

2. Xumus roprounx uckonaembix: yueOnuk / B.C. Mepuena, A.O. Cepebpsxos, O.1.
Cepeobps-xoB, E.B. Cob6onena. - M.: Anspa-M: HUL] MTHDPA-M, 2014. - 336 c.: un.; 60x90
1/16 + ( Jom. mat. znanium.com). - (bakanaBpuar). - Tekct : anekTpoHHbIit. - URL:

B) MeToanueckue yKazaHusi:
[TeryxoB, B. H. MeTo/b!l HCTIBITaHUS CHIEKAIONIEH U KOKCYIOLIEH CIOCOOHOCTH KaMEHHBIX YIieH
u IXThl : yuebHoe nocodue / B. H. [leryxos, T. I'. Bonouryk ; MI'TY. - Maruutoropck : MI'TVY,
2014. - 1 anektpos. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21325 . - MakpooObekT. - Teker :
ANIEKTPOHHBIN. - CBeeHus goctynHbl Takxke Ha CD-ROM.
2. MeTautyprudeckuii KOKC M IOKa3aTelld ero KauecTBa: MpakTukyM [ist By3os] / E. C.
Maxotkuna, M. B. lllyouna, H. }O. Ceunnkosa, /1. A. Kybak ; MarHuTOropckuit
rocyJapCTBEHHbIN TexHuueckuil yausepcureT uM. I'. . Hocosa. - Marautoropek : MI'TY nm. I
H. Hocoga, 2024. - 1 CD-ROM. - 3ara. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21953 - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.



https://new.znanium.com/read?id=342088
https://host.megaprolib.net/MP0109/Download/MObject/21953
https://host.megaprolib.net/MP0109/Download/MObject/21325
https://new.znanium.com/catalog/product/458383
https://host.megaprolib.net/MP0109/Download/MObject/21325
https://host.megaprolib.net/MP0109/Download/MObject/21953

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue o
1o No norosopa Cpok AeicTBUS TUIECH3UU
7Zip CBOOOHO pacHpOCTpaHsAEMOe 0eccpouHO
FAR Manager CBOOOJHO pacHpoCTpaHseMoe 0eccpovHO
bpay3zep Yandex |cBoOOAHO pacrpocTpaHseMoe 0eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Hazpanue kypca

CcrUika

MexnyHapoaHas pedeparuBHas u
HOJTHOTEKCTOBAs
crpaBouyHasi 0a3a JaHHBIX HAyYHBIX M3JIaHUH

https://www.nature.com/siteindex

DOneKTpoHHbIe pecypchl Oubnuorexku MI'TY um.
I'1.

https://host.megaprolib.net/MP0109/Web

Poccuiickass T'ocymapcTBeHHast — OuOimoreka.
Karanoru

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

®denepanbHOE roCcy1apCTBEHHOE OIOKETHOE
yupexaenue «dDenepanbHblii HHCTUTYT
IIPOMBIIITIEHHONW COOCTBEHHOCTH»

URL: http://www1.fips.ru/

HarmonansHas HHGOpMAIIMOHHO-aHATUTHYECKAST
cucrema — Poccuiickuii HMHIEKC Hay4YHOro
LUTUPOBAHUS

URL.:https://elibrary.ru/project risc.asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJ'[BHO-TGXHI/I'-ICCKOG obOecreyeHne JUCIHUIIIIMHBI BKIIIOYACT:



https://www.nature.com/siteindex
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp

1. YueOHast ayauTopus sl IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIIA OCHAIIICHA:

- TEXHHYECKUMH CPEACTBAMH O0YUCHUSI, CITYKAIMMU JUTS IPEACTABICHUS YIeOHOM
uHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUHHBIME CPECTBA XpPAaHEHHUS, IEpelaun U
npeacTaBiIeHus yueOHoM nHpopmManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayquTOpHUs AJIsl POBEACHUS J1a00paTOPHBIX 3aHATHI OCHAIIIEHA
1a00paTOpPHBIM 000pPYIOBaHUEM:

- 1aboparopHoe 00opyroBaHKE (BECHI Ja0OpaTOpHbIE paBHOILIEYHE 2-0T0 Klacca
monenu BJIP-300, Becwl maboparopusie BK. Moaudukamuu BK-300, HuzkotemmneparypHas
nabopatopnas snexkrponeds SNOL10/10, anekTponedsb cOnpoTUBICHUS KaMepHast
nabopatopuas CHOJI 10/10, pH-metpsl DxcniepT —pH, TepMocTaT BUCKO3UMETPHUUECKUI
LOIP LT-910, cniekrpodoromerp 113 -5300BU, TuTpaTOop BHICOKOYACTOTHBIH JIabopaTop-
Hbii 19 -6J11, nabopatopusiii peduiektomerp RL2 (4322)).

- CHeMATU3UPOBAHHON MEOETIbIO.

3. YueOHast ayautopust sl IPOBEACHUS IPAKTUIECKUX 3aHATUH OCHAIICHA:

- TEXHUYECKUMU CPEICTBAMH 00YUEHUS, CITY KAlIMHU 151 TIPEACTaBICHUS yIeOHOU
nHbopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIMEA CPECTBA XPAaHEHHUS, TIEPEIaun U
NpeCcTaBIeHUs yueOHOM nH(pOopMaIHu;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. YaeOHas ayTuTOpHS ISl BBIITOJHEHHS KYPCOBBIX ITPOEKTOB (paboT) OCHAIICHA!

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakimoYeHnEM K ceTi
«VlHTEpHET» U C TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPELy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. YueOnast ayiuTOpusi sl TPYIIIOBBIX U MHUBHIYAJIbHBIX KOHCYJIbTAIHH,
TEKYIETO KOHTPOJISA U TIPOMEKYTOYHOHN aTTECTalluy OCHAIIEHA:

- KOMIIbIOTEpHOM TexHHKo# ¢ maketoM MS Office, ¢ moakimoYeHneM K ceTu
«VIHTEepHET» U € IOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCHUTETA;

- CHeNMaIM3UPOBAHHON MeOebIo.

6. Ilomerienue /i caMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMIIBIOTepHOI TexHUKO# ¢ makerom MS Office, ¢ moakmoueHneM K cetu
«VIHTEpHET» U € IOCTYIOM B 3JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCHUTETA;

- CHeNMaIM3UPOBAHHON MeOebIo.

7. Ilomerienue /i XpaHeHUs: U TPOYUIAKTUYECKOTO OOCITy>KUBAHHSI y4eOHOT 0
000pyZI0BaHUS OCHAILEHO:

- CHeMaIM3UPOBAHHON MeOeNbIO: CTENIaKaMH JIJIsl XpaHEHHsI yueOHOTro
000pynOBaHUS;

-UHCTPYMEHTaMH Ul PEMOHTa y4eOHOro 000py10BaHHUS;

- mKadamMu 7151 XpaHeHUs] y4eOHO-METOIMYECKON TOKYMEHTAIIMU H MaTEePUaJIOB.



ITpunoxxenue 1

6 YyeOHO-MeTOoqHYECKOE 0OOecTiedeHHe CAaMOCTOATE/IbHOM padoThl CTYAeHTOB
[To mucrmmnmnne «KokcoBaHue yriei» NpeayCMOTpeHa ayJuTOpHas M BHEayAWTOpHas

caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.
AyIuTOpHas caMOCTOsITeNIbHas paboTa CTYIEHTOB MPE/NOoiaraeT peuieHne KOHTPOIbHBIX 3a/1a4
Ha NMPAKTHYECKUX 3aHATHAX M pacu€T ONpeeiEHHBIX pa3/IesioB KypCOBOW pabOTHI.

Ilpumepnvie ayoumopnusvie konmpoavhoie 3a0auu (AK3):
3agaua 1

[Ipu oboramieHuu TPy IHOOOOTaTUMOTO YIJIsl ObLUTN MOTYYEHBI: KOHIEHTPAT C 30JbHOCTHIO
10%, mpoMexyTOUHBIN NPOAYKT, coaepxkamuii 30% MuHepallbHbIX BEIIECTB, TpU BeIxoae 4,5% u
OTXOJIBI 30JIbHOCTEIO 72%, BBIXO UX cocTaBmi 25%.
OrnpeaenuTtsb 30JIbHOCTD PSIZIOBOTO YTJISL.

3agaya 2

[Ipu wcnbITannu Ha 000TaTUMOCTH YIJICH NBYX Pa3IUYHBIX MECTOPOXKICHUN METOIO0M
pacciaoku mpoO0 B THKETBIX KUIAKOCTAX TOJYyUYEHBI CIEAYIOIIUE PE3YJIbTaThl IO BBIXOJY:
MPOMEXKYTOUHBIX ¢ TIOTHOCTHIO 1400—1800 xr/HM3 — 3,76%; GecropoHBIX C IUNIOTHOCTHIO >
1800 xr/um3 — 84,9% (mpoba 1) u mpomexxyrounbix 29,0%; 6ecniopoanbix 71,2% (mpoba 2)
bpaxiuii. OnpeaenuTh KaTeropui0 000raTUMOCTH 3TUX YTIIEH.

3anaua 4

[TpoaykThl cropanusi KOKCOBOTO Tra3a uMerot coctas, %: CO2 - 8, 5; 02 -2, 5; CO - 0, 2.
Ornpenenuts 3HaYCHUE O

3amaua 5

B pesynbrare coBepIIeHCTBOBAHHUS CXEMBI IOJITOTOBKH YIJIEH JIJIsl KOKCOBAHHS
IIOTHOCTB HACBIITHOH Macchl Bo3pocia ¢ 750 1o 780 kr/m® .
Bamm nelictBus 1o peryinupoBke 000rpeBa KOKCOBBIX MeUei?
Ilpumep eonpocoe Kk Konn0K6UyMy
Koxkc: Ha3HaueHHMe B CBOMCTBA
1. CnoiicTBa TOMEHHOT'O KOKCa U COBPEMEHHBIE TPEOOBAaHUS K €r0 Ka4eCTBY
2. IloBeneHne KOKca B JOMEHHOH TMEeYH U €ro pojib B JOMEHHOM IIaBKe
3. 3osa KOKca U €€ BIAMSHUE Ha €ro KaueCTBO U PUMEHEHHUE
4. ConeprxkaHue cepbl B KOKCE U €€ BIMSHUE Ha €ro KauecTBO U IPUMEHEHHE
5. BiusitHue KonudecTBa JIETYYHX BEUIECTB B YTJIe Ha MMPOIiecc KOKCoBaHus. JleTyuune BelecTsa B
KOKCE W UX BJIMSIHAE Ha €ro CBOMCTBA
6. DIIeMEHTHBIN COCTaB KOKCa
7. MonekyispHas CTpyKTypa, UCTUHHAS U KaKyIIasicsl INIOTHOCTh KOKCa
8. OO1mas NopuCcTOCTh KOKCa, €€ CBA3b C UCTUHHON U KaXKyIEHCsl MIIOTHOCTBIO KOKCa
9. CTpyKTypHasi IPOYHOCTh KOKCA U METO/IbI €€ OIpeesIeH s
10. Tenytota cropaHusi, FOPIOYECTh U PEAKIIMOHHAS CIIOCOOHOCTh KOKCa
11. IIpoyHOoCTh KOKCa: JIpOOMMOCTb M MCTHUPAEMOCTb, WX ONpeAeJeHHE M BIUSHHE Ha
NOTpeOUTENHCKIE CBOMCTBA KOKCA
12. Unnekc peakiponHoi ciocooHocTr kokca (CRI) u mpounocTu kokca mocie peakimu (CSR),
WX OTIpeJieIeHNe U BIIMSIHAE Ha JJOMEHHBIH MPOIIece
13. OcHOBHBIE MPEICTABIICHUS O TIPOIIECCe KOKCOOOpa30BaHUS
14. TpeGoBaHus K KaueCTBY HEJOMEHHBIX BUJIOB KOKCa: TUTEHHOMY, KOKCY ISl (eppOCILIIaBOB;
JUISL arJIOMEPAIy pyJ; JUIsl OBITOBBIX HYXI.



I'mapaBianveckuii pe;kuM KOKCOBBIX Ieyvei.

PesxuM naBiieHMii B KOKCOBBIX ITeYax.

1. ITonsitue «I ' mapaBINYECKU PEKUM KOKCOBBIX TIEUEH)

2. Ha xakyro XapaKkTepUCTHKY KOKCOBBIX I1€4€ B OCHOBHOM BIIMSIET UX TMAPABINYECUN
pexxum?

3. Kakoe naBneHue MOKET CO34aBaTbCcsi B KOKCOBOM KaMepe B HAdaJbHbII MOMEHT
KOKCOBaHUS U KaKHe NOCIEACTBUS MOTYT HaOII0AaThCs?

4. TlpuHIMIBI THAPABIMYECKOTO pekuma (mpuHnunsl P.3. Jlepuepa)

5. Yem 00yCIIOBIICHO JaBJIEHUE B KaMepe KOKCOBAHUS; ONpE/IeIeHUe AaBICHHs B KaMepe
KOKcoBaHUs ((opmyra)

6. [Touemy HEOOXOMMO OAEP>)KUBATH TOCTOSIHCTBO JIaBJICHUH 10 BBICOTE OTONUTEIbHOMN
CUCTEMBI IIOCTOSIHHBIM?

7. Jlns xakux 1eneil JaBjaeHHe B Ta30COOpHUKAX y BBOJUMBIX B KCILTyaTaluio OaTapei
YCTaHaBJIMBAIOT Bbllle HeoOxoaumMoro? Ha kakyro BennuuHy?

8. OCHOBHbIE MapaMeTphl, XapaKTEPU3YIOLIUE MPABUIbHBIA THIPABIUYECKUN PEKUM
KOKCOBBIX IIe4ei

9. XapakTepHble TOUKH OTONUTEIbHON CHCTEMBbI (Ha3BaTh, IIOKA3aTh)

10. Llenu rugpaBInuecKoro pacy€éra KOKCOBbIX Ieuei

11. 3a cyé€T yero NpoucxXoIUT ABUKEHUE Ia30B B KOKCOBBIX Neyax?

12. Yto xapakrepu3yeT BeJIMYMHA CONIPOTUBIICHUI HA ITyTH ra3a B KOKCOBOU Ie4yu?

13. YpaBHenue bepHymin; BXOILIME B HETO BETUYHHbI

14. 3HayeHHe reOMETPUYECKOr0 Haropa npu ABMXKEHUU I'a30B

15. KonnuecTBo ABMKYIIMXCS IO KaHATy ra3oB ((popmyna it pacuéra, OT Yero 3aBUCHT)

16. Buzpl conpoTrBIEeHUI Ha TyTH ra3a B KOKCOBOW Me4H

17. Buasl razopacnpeeIuTeNbHbIX YCTPOMCTB B KOKCOBOM IIEYH

18. Cucrembl 1BUKEHHUS Ta30B B KOKCOBBIX Ieyax

19. PesxuM naBieHui Juid KaMepbl KOKCOBAaHUS

20. ITocnencTBrs HEMPABUWIBHOTO PEKUMA JIaBJIEHUHN B KaMEPe KOKCOBAaHUS

21. Ilpunuun BeIOOpa Ne4M [ KOHTPOJS JAaBIEHUS IPH YCTAHOBIEHHWU pPEXHUMA
JTaBJIEHUH B ra30cOOpHUKE

22. PacnpeneneHue AaBJI€HUN B OTOMUTEIBLHONW CUCTEME (TOUYKHU, ONPEAETSIONINE PEXKUM
JTaBJICHUI )

23. Kak u aJ1 4ero onpenesstoT pacupeesIeHUe 1aBIeHUN Ha IEHCTBYIOINUX KOKCOBBIX
Oarapesx

24. PerynupoBaHue OaBJIEHUH: JUIS Yero M B KaKHUX CIydasX 3TO HEOOXOIUMO; KaKUM
00pa3oM OCYIIECTBISETCS

25. Buasl perynupyromux ycTpoucTB

KypcoBasi paGota BbINOJHSETCS 00YYaIOIIMMCS CaMOCTOSITENIbHO IOJ PYKOBOJCTBOM

npenogasarens. [Ipy BbINOTHEHHH KypcOBOM paboThl 0OydaroIIMHCS JTOJKEH IMOKa3aTh CBOE
yMeHHe padoTaTh C HOPMATUBHBIM MaTepHaOM U JAPYTUMHU JUTEPAaTypHBIMH HCTOUYHHUKAMH, a
TakkK€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBAaTh M AaHAJIU3UPOBATh (DAKTUYECKUH MaTepuan u
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATD.

HckimrounTenbHO BaKHBIM SIBJIIETCS MCIOJIB30BaHUE MH(GOPMAIIMOHHBIX HCTOYHUKOB, a
UMEHHO cucTeMbl «MIHTEpHET», YTO AACT BO3ZMOXKHOCTh O0ydarommmcs 0ojiee OJTHO MU3II0KHUTh
MaTepual 1o BEIOpaHHON UM TeME.



B mpomecce HamucaHus KypcoBOM paOOThl OOydYaromIuics MODKEH pa3oOparbes B
TEOPETUYECKHUX BOMPOCaX N30PaHHOW TEMBI, CAMOCTOSITEIHLHO IPOAHATH3UPOBATh MTPAKTUYCCKHIA
MaTepuai, pa3oopaTh # 000CHOBATH MPAKTUICCKUE TPEIOKCHHUS.

[IpenogaBarens, mpoBepuB pabOTy, MOXKET BO3BPATUTH €€ ISl JOPAaOOTKH BMECTE C
NUCbMEHHBIMU 3aMedyaHusiMH. CTYAEHT JOJDKeH YCTPAaHUTh TOJy4YeHHbIE 3aME4YaHHs B
YCTAHOBJICHHBIH CPOK, IOCIIE Yero padoTa OKOHYATEIbHO OIICHUBACTCH.

KypcoBast pabora momkHa ObiTh odopmieHa B coorBeTrcTBuu ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, COACp)KaHWE, OOIIUEe NpaBWiIa BBITIOJIHCHUS U
0 OPMIICHUS.

Ilpumep 3a0anun na Kypcoeyio padonty

Temoit kypcoBoit paboTel 1o pazaeny "KokcoBanwe yrieil" siBIsi€TCS pacyeT KOKCOBBIX
neyeii ¢ oobeMoM kamep 41,6 M3 11 moMyUeHNs MeTaTypruueckoro Kokca B ycnousx KXII
«ITAO MMK» u3 yrieii pa3au4HOro cocrana.

KypcoBoii paboTa cocToUT U3 MOSCHUTENBHOI 3amucku oobeMom 40 - 50 ctpanun popmara
A4.

[TosicuuTenpHas 3aMucKa JOKHA BKIIIOUATh CIIEAYIONINE Pa3aeIbl:

1. Beenenue

2. CocTaB yrojabHOU HMIUXTHI, €€ AIEMEHTHBIN U TEXHUYECKUI aHaJu3, pOoJi OTOMUTEIHLHOTO
rasa ¥ 3aJJaHHbI KOOQQHUIUEHT N30bITKa BO3AYyXa, a TaKXKE YCIOBHA KOKCOBAHUSI.

3. Pacuer maTepuanabHOro 0ananca KOKCOBaHHS YIOJbHOM IIMXTHI.

4. Pacuer TemnoBoro 6anaHca KOKCOBBIX Meyeil.

5. Pacuer ruipaBiMKu KOKCOBBIX MeYei.

Crynenty lBanoBy lBany MBaHOBHUYy

Paccunrath MaTepHaHBHLIﬁ, TEIUIOBOM OajaHC U TUAPABINYCCKOC COIIPOTUBJICHUC KOKCOBOM
Icyu.

Hcxonnele nannubie: Bapuanr |

TexHHYecKUi aHaau3 MUXTHL: Biara muxTel WPy, = 8 %; 301a mmxTel A%y = 8,5%; oO1ee
coJepxkanue cepbl B muxte S°w = 0,6 %; BeIxo 1eTyunx Bemects Vi = 25,0 %. HacsimHas macca
CyXO# mHXTHI Yo = 800 Kr/M°. DIIeMEeHTHBIH COCTaB MNXTHI, % Ha Toprouyio Maccy: Cy = 87,5 %;
H'w =4,8 %; O'wi = 4,2 %; N'w = 1,5 %; S'w = 2,0 %.

Tab6awna 1 - Cocras razos

KoMmnoHeHTsI ra3za OTtonuTenbHbIH ra3, % 00bEM. Ha cyxyto Maccy | OOpaTHBI KOKCOBBIH,
QP = 7,0 MTx/m® % 0OBEM. Ha CYXYIO
_ _ Maccy
JTOMEHHBII KOKCOBBIN
H> 5 61 61
CH4 1,5 20 20
CO 28 10 10




CO2 18 4,5 4,5
C2 Ha --- 1,5 1,5
N2 44,5 1,0 1,0
Hz S 2,5 0,5 0,5
02 0,5 1,5 1,5
Wp 75 r/m® 25 /™3 ---

KoaddunmenT n3bpiTKa Bo3ayxa o = 1,2.

KoaddunmenTs! mepexoaa 37eMEeHTOB M3 MKXTHI B Ta3: a3ora Kn = 0,16; cepsl ks = 0,29;
kuciopoaa Ko = 0,505. Koaddunment Boixona raza kr = 2,7.

Beixon getyunx u3 kokca Vo = 0,9 %. Pazmepsl kamepbl KOKCOBaHUs: BbicoTa h = 4,98 M;
nmuna | = 15,14 M; cpennss mpuna be, = 0,41 M; mMpuHa ¢ MAIIMHHOK CTOPOHBI Dye = 0,385 M;
[IMPHHA C KOKCOBOM CTOPOHBI by = 0,435 M; TommmHa cBoaa Kamep hy = 1,032 M; mojHas BeicoTa
kamepbl e = 6,0 M; BbICOTa pereHepaTopa U 30Hbl KOChIX X008 hp = 3,2 M. PaccTosiHue mexmy
ocsimu kamep A = 1,32 m. Uncino 3arpy304HbIX JIFOKOB N1 = 3; HOBEPXHOCTH 3arpy304HOTO JiFoKa sy
= 0,36 M2 UHCI0 CMOTPOBBIX TIOYKOB N2 = 28; HOBEPXHOCTh CMOTPOBOTO J0UKa fon = 0,04 M2,
[TponomkurenbHOCTS 000poTa 1eun T = 15 yacos. Yucno kamep B 6arapee N = 65.

Macca pacuétHoll equHuUIBI UXTh hakTueckoil BaaxxHocTu E = 1000 kr. Temnoémkocthb
roproyeil maccbl MUXTH ¢ = 1,09 xJDx/(xr*K), temnoémkocts 30mbl ¢; = 0,71 xJlx/(xr*K);
CpenHss TETUIOEMKOCTh Kokca cx = 1,486 kxJIx/(kr*K); TemmoémkocTh aMmMuaka cnH3 = 2,688
kJ]x/(xr*K).

Temneparypa 3arpyxaemoii muxTsl ty = 10 °C, Temmeparypa 0TOMHTENBHOTO Ta3a toron =
50 °C, TemmepaTypa okpysxkaronieii cpemsl ts = 10°C; koneunas TemmepaTypa kokca te = 1050 °C;
TeMmIepaTypa XMMUYECKHX MPOYKTOB KOKCOBaHHUS txme = 700 °C. YrIpyrocTs BOASHBIX IapOB MpH
ts Puac = 1227,97 I1a. OTHOCUTENBHASA BIaXXHOCTB Bo3ayxa ¢ = 0,75. bapomerpruueckoe naBieHue
B =98500 I1a. CxopocTs BeTpa 5 M/c.

Temmneparypsl HOBEPXHOCTH Y4aCTKOB KOKCOBOI Ie4M MPUBEICHBI B TAOIUIIE 2.

Hcxomaple naHHBIC IS THAPABIMYECKOTO pacueTa KOKCOBBIX II€Yel IMPUBEIACHBI B
tabnuue 3. Tabmuie! 2 1 3 (CM. METOAUYKY).

PykoBoautens: /

3agaHue MoJTyqmI: / UBanos 1.W.




[Tpunoxenue 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

[TpomesxyTouHas aTTeCTalns UMEET IIeITBI0 ONPESIIUTh CTEIICHb JJOCTHKEHUS 3aIJIAHMPOBAHHBIX PE3yIbTATOB OOYYCHUS 110  JIUCIUTUINHE
(Momymr0) 3a oIpeneIeHHbINA Iepruoa 00y4IeHus (CeMecTp) U MPOBOIUTCS B popMe 3adera M 9K3aMeHa, 3alllUThl KypCOBOM paOOTEHI.

JlaHHBII pa3/ien COCTOUT MX JIBYX MyHKTOB:
a) [nanupyemsbie pe3ynbTaThl 00yYEHHUS U OLEHOYHBIE CPEJICTBA JIJISl IPOBEICHUS POMEKYTOUYHOM aTTECTALIUH.
0) [Topsitok mpoBeICHHS TPOMEKYTOUHOW aTTECTAIMH, TTOKA3aTEeNId U KPUTEPUH OIICHUBAHUSI.

a) [lnanupyemble pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPEACTBA ISl MPOBeAeHHs IPOMEKYTOYHOH aTTeCTAIlUM:

Kon
Nuaukatop JOCTHAKEHUS] KOMIIETCHIIUU Ol1ieHOYHbIE CpeJCTBA
WHIUKaTOpa

IIK -1 - Cnocoben OLCHUBATH MPOU3BOJACTBCHHYIO CUTYAalUI0 0 MapaMeTpPax U peKUMaXxX B TEXHOJOTHIECCKHA CBA3AHHBIX OCHOBHBIX U
BCIIOMOTaTeJIbHBIX MPpOHECCAX KOKCOXUMHUIECKOT0O IMMPOU3BOACTBA




Kon
WHIUKATOpa

I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

IIK-1.1

OHGHI/IBaCT mapaMeTpbl U PCIKUMBI B
TECXHOJIOTMYCCKH CBA3aHHBIX OCHOBHBIX U
BCIIOMOT'aTCJIBHBIX IIpoHeccax
KOKCOXUMHYCCKOI'O NPpOU3BOJACTBA

TeopeTnyeckue BOIPOCHI:

1. ITosiBIEHUE KOKCa

2.IlpousBoacTBO Kokca. [lepBble KOKCOBBIE MEUH

3. Kokc 1 IpoayKThl KOKCOBaHHUS

4. OCHOBHBIC CBOMCTBA KOKCa

5. OcHOBHBIE TEXHOJOTUYECKUE ONEpAIH IIpoliecca MPOU3BOACTBA KOKCA

6. IlocnenoBaTenbHOCTh OOCTYKUBAHUS Ie4eil (CEpUIHHOCTD); CEPUIHOCTh Ha 3aBOJIAX
Poccun

7. IlpuHunI BEIOOpA CEPUIHHOCTH

8. I'paduku BbIaun KOKCa (HEMPEPHIBHBIN, IUKIMYHBINA, TOTYHUKINYHBIN)

9. [Ipeumy1iecTBa HUKINYHOTO Tpaduka

10. 3arpy3ka neueii: OT yriienoAroTOBUTENBHOTO 11eXa 0 KaMephbl KOKCOBAHUS

11. KoHTposip kauecTBa 3arpy3Ku; HOpMa 3arpy3KH; BpeMs 3arpy3Ku

12. IlprynHbI BBIIOIHEHMS CTIEHUATIbHBIX HOPM IIPH 3arpy3Ke KaMep KOKCOBAHMUSI

13. Paznuunbie MeTOIbI O€3BIMHON 3arpy3KH; KpaTKas CYIIIHOCTh METOOB H T.]I.
3anaum.

1. Ilpu oboramieHuu Tpy1HOOO0raTUMOro yriis ObUIM MOJTYYEHbI: KOHIIEHTPAT C

301bHOCTBIO 10%, MPOMEXYTOUHBIN MPOLYKT, conepkamuil 30% MUHEpaIbHBIX

BEILIECTB, MpU BbIX0oAE 4,5% 1 0TXObI 30JbHOCTBIO 72%, BBIXOA X cocTaBui 25%.

Onpenenuts 30I6HOCTD PAIOBOTO YIJIS.

2. Ilpu ucnbITaHUM Ha 000raTUMOCTh YIJIeH ABYX Pa3IMYHBIX MECTOPOKACHUI METOI0M

pacciioiiku mpod B TSXKENBIX )KUIKOCTSIX MOJyUEHBI CIIEYIOIINE PE3yIbTaThl IO BHIXOAY:

MPOMEXYTOUHBIX C TIOTHOCThIO 1400—1800 kr/am3 — 3,76%; OecmopomHBIX C

w10THOCTHIO > 1800 kr/HM3 — 84,9% (po0da 1) u npomexxkyrounbix 29,0%; 6ecriopoIHBIX

71,2% (mpoba 2) gpakuuii. OnpeneauTb KaTeropuo 000raTUMOCTH 3THX YTIIEH.

3. PaccunTaTh ro10ByI0 NPOU3BOJUTEIBHOCTD OHOM NIEUN U KOKCOBOM OaTtapeu 1o KOKCy

6%-noit Braxxuocty u mmxre: WP -8,9; A°=7,3; V" = 28; SC6u — 2,03; N°-1,90. Bec

3arpy’kaeMoi IUXThI B KAMEPY MPUHSATH, UCXO/Is U3 HACHIITHOTO Beca paboyveil IMUXThI —

0,8 T/M3.

1. OnpenenuTs CONPOTUBIIEHNE PEreHepaTopa Ha HUCXOAAIIEM MOTOKE MEXAY TOUKaMH

4  ~ T ™ aOMNn TT




Kon
WNHnukaTop AOCTHIKEHUS KOMITCTCHITHHI
WHIUKATOpa

O1neHOYHBIC CPEACTBA

IIK — 2 — cnnoco0eH ocyliecTBJSITh KOHTPOJIb ChIPbsi, MATEPHAJIOB M TEKYIIUX OTKJIOHEHHUI 0T 3a/IaHHBIX MApaMeTPOoB /IJIsl o0ecneyeHust
Ka4eCTBa KOKCOXMMHUYECKOH MPOAYKIMHU B X0/1e eé MPOU3BOACTBA

[K-2.1 Ocy1iecTBIISIET KOHTPOJIb ChIPbS U
MaTepuaioB JUIsi 00ecIeueHs KauecTBa
KOKCOXMMHUYECKON MPOIYKIINU B XOH€E €&
MIPOU3BOJICTBA

. HazoBuTe ocHOBHOE 000pyAOBaHKE KOKCOBO OaTapeu.
. 3arpy3ka neuei: oT yriaenoAroTOBUTEIBHOIO 1i€Xa /10 KaMepbl KOKCOBAHHUS
. KonTponb kauecTBa 3arpy3ku; HOpMa 3arpy3ku; BpeMmsl 3arpy3Ku

. IIpn4nHBI BBIIIOIHEHUS CIIELUATIBHBIX HOPM IIpU 3arpy3Ke Kamep KOKCOBaHUs
. Paznmunbie MeTobl 6e3ApIMHOM 3arpy3KH; KpaTKasi CyIIHOCTh METOJIOB

. Meroa mapouH ek~ JOCTONHCTBA U HEJTOCTAaTKH

. Meroa ra3onHXeKIuu —10CTOMHCTBA

00 3N L AW~

. AnbTepHaTHBHBIE CTIOCOOBI O€3IHIMHON 3arpy3Ku
9. Brimaua kKokca u3 mneueit
10. KoHTposib 3a COOJII0JEeHHEM YCTaHOBJIEHHOTO MEepHo/1a KOKCOBaHUS (KO (UIIMEHTHI
PaBHOMEPHOCTH)
11. Amnepax — uto Takoe?
12. IIpnunHbI TYyroro xoja rneuu
13. TexHoMOTMSI MOKPOTO TYHIEHHSI KOKCa
14. Metoa UMITyJIbCHOTO TYIIEHUS KOKca
15. Henoctatku MeTo1a MOKPOTO TYLLIEHHUS! KOKCa
16. Cyxoe Ty1ieHue Kokca
17. OCHOBHBIE HEJOCTATKH CYXOT'0 TYIIEHHsI KOKCa
18. KoMOuHHpOBaHHOE TylIEHHE KOKCa
19.CoptupoBka Kokca
3agaun.
1. OnpenennTh B 0011IEM BUJE COIPOTUBICHUE BEPXHEN YaCTH OTOMUTENIbHOMN CHCTEMBbI

MEXY «TJIa3KaMH» PEreHepaTOpOB BOCXOASIIETO U HUCXOASAIIETO TOTOKOB.
2. Jlanenue P 2 = —35 I1a; P 4 = —80 Ila. Kak cienyeT n3BMeHUTh TaBIEHUE B «TJIa3KE»




Kon
WHIUKATOpa

I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

pereHepaTopa ¢ HUCXOJAIIUM IIOTOKOM, YTOOBI YBEIUYUTh KOJIMYECTBO MTPOXOISIIUX
ra3oB Ha 10%? Kak Bo3pacTyT npu 3T0M COIIPOTUBIIEHUS?

3.Kak n3MeHsTCs CONpOTUBIIEHUS OTOMUTENBHON CUCTEMBI IPU YMEHBIIEHUH I1EPHOAA
KOKcoBaHus ¢ 16 10 14 4.?

4. Onpenenute NPOAOIKUTEIBHOCTh PEMOHTHOM YacTH LIMKJIA, €CIIM U3BECTHO BpeMH,
HE00X0AUMOE U151 OOCITY>)KUBAHUS IIEYH U 000POT MEYH, KOJIMIECTBO 00CTYKHUBAEMBIX
TIEYECH.

5. PaccuuTaTh qOIMycTHMOE KOJMYECTBO Ie4ei B 6aTtapee, eciu BpeMst obopora reuu 16,5
4., CYMMapHO€ BpeMs IUKIMYHOCTH OCTaHOBOK 3a OJJUH 000pOT neueit cocrasiuser 1,5 u.
Bpewmst, HeoOxonumoe Ha 00pabOTKy OHOM 1MeYr KOKCOBBIMU MAlIMHAMH , PaBHO 12
MUH.

6. TemmnepaTtypa okpyxaromiero Bo3ayxa nossicuiack ¢ 10 go 30 °C. Haiitu TpeGyemoe
paspsbkeHue BBepxy pereHepaTopoB rpu 30 °C npu yclioBUH, YTO pacxo OTOIHUTEIbHOTIO
ra3a 1 00beM BO3/1yXa, I0JaBaeMoro Ha 000rpeB, AJOKHBI 0CTaThCs MpeXxHUMU. O00rpeB
ne4yel Mpou3BOANUTCS KOKCOBBIM I'a30M.

Wcxonnbie maHHbBIE:

1) Pa3pexxenue BBepxy pereHepatopos npu 10 °C Ha Bocxopsmem notoke — 55,9 Ia (5,7
MM BOJI. CT.), Ha HUCXOisA1IeM ToToke — 72, 6 I1a (7,4 MM BoJ. CT.).

2) CpenHue TemnepaTypbl B pereHepaTopax Ha BocxojsiieM noroke — 590 °C, Ha
Hucxozsmem notoke — 830 °C.

BricoTa perenepatopa — 2,7 M. Tak kak aBieHue B 1000 TOUKE OTOMUTENbHOM
CHCTEMBI paBHO CyMMe NOTEPh Haropa U ruApocTaTUYecKoro Hamopa (moamnopa) Ha
JTAHHOM Y4YacTKe, TO IIPU IOCTOSSHHOM pacXo/€ He JOJKHBI 3aBUCETh OT U3MEHEHUS
TH/IPaBIMYECKUX YCIOBUN MTPOXOXKACHUS BO3IyXa.

3. I[Monw3ysick cxemoil, onumuTe paboTy JaHHOTO 000pynoBaHus. OCHOBHOE €ro

npeaHa3HauCHUEC, Ka4YE€CTBO pa6OTBI.




Kon
WHIUKATOpa

I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA
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4. [Ipoananu3upyite paboTy JaHHOTO 00OPYIOBAHMUS.




0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON AaTTeCTAIMU, I[OKA3aTeJIM M KPHUTEPHH
OlLleHUBAHUS:

[lpomexxyrounast arrecranuss 1o JucuumuimHe «KokcoBaHwe meka» BKIIOYAeT
TEOPETUYECKHE BOTPOCHI, O3BOJISIOINE OLIEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
NPaKTHYECKHE 3aJaHusl, BBIABISIONINE CTENEHb CHOPMHPOBAHHOCTH YMEHHH W BIAJICHHH,
IpoBOIUTCS B (hopMe 3auéTa, IK3aMeHa U B (pOpME BBIMOIHEHUS U 3aLIUThI KYpCOBOW PaOOTHI.

DK3aMeH 10 JaHHOW JUCHUILIMHE IMPOBOAUTCA B YCTHOH (OpMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaKAblii U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3a/1aHMeE.

IMoxa3aTeu U KPUTEPUHU OLleHUBAHUS 3a4eTAa:

— OICHKY «3a4YTEeHO0» CTYJACHT IOJIy4aeT, €CIM MOXET I0Ka3aTh 3HAaHWs Ha YPOBHE
BOCIIPOM3BECHHUS U 00BsICHEHUsI MH(POPMAIIUH, UHTEJUICKTyalbHbIE HABBIKH PEIICHHUS MPOCTHIX
3a/1a4, MOXKET JIaTh OLEHKY MPEUIOKEHHON CUTYallny.

— OLCHKY «He 3aYTeHO0» CTYJCHT NOJIYy4aeT, €CIM HE MOXKET IM0Ka3aTh 3HAHUS Ha yPOBHE
BOCIIPOM3BECHUS ¥ OOBSICHEHHS HH(POPMAIIMH, HE MOXET MOKA3aTh HHTEIUIEKTyalbHbIC HABBIKH
pelIeHus MPOCTHIX 3a/1a4, 1aTh OLEHKY NPEJIOKEHHON CUTYallnH.

IToka3aTe/u U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 0aiioB) — 00y4aromuiicst 1eMOHCTPUPYET BHICOKUI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET NPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYeET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOy4aroniuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPY aHATUTUIECKHUX OTIepAIHsIX, TEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPHUTEJbHO» (3 Oamna) — oO0ydyaromuiicss JEMOHCTPUPYET
MOPOTOBBINM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0J€¢ KOHTPOJBHBIX MEPONPHUATUI
JIOMTYCKAIOTCS OIMMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACINBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0oOy4JaromMiicsl WCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHUSIMH TIPH UX TTIEPEHOCE Ha HOBBIE CUTYAIlUH.

— Ha OLEHKY «HEYJAOBJIETBOPUTEIbHO» (2 Oanna) — oOydarolmuiics AEMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuasa, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOJKET M0Ka3aTh MHTEIUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7ad.

— Ha OLICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amt) — oOydyaromuiicss He MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUA U OOBACHEHHS HWHPOPMALMU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MMPOCTHIX 3ajad.

KypcoBass pabora BBINOJHSAETCS IMOJA PYKOBOJCTBOM IIpenojaBaTelisi, B IpOIEcCce ee
HalMcaHus O0yYaroluiicss pa3BUBAaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacuupsisi 3HaHUs, MOJTy4YeHHbIe IpU u3ydeHuHn Kypca «KokcoBanue neka». [Ipu BeimonHeHun
KypcoBOH paboThl OOydaroluiics JOJKEH IOKa3aTh CBOE YMEHHE paboTaTh C HOPMAaTHBHBIM
MaTepuajioM U JAPYTUMH  JIUTEPaTYpHbIMH  HCTOYHUKAMH, a TaKKe BO3MOXKHOCTh
CHCTEMaTH3UPOBATh M aHAJTM3UPOBATh (PaKTUUECKUI MaTepuall U CAMOCTOSITEIbHO TBOPUECKHU €T0
OCMBICJIUBATb.

B mnpouecce HammcaHust KypcoBOil paboOThl OOydYaroLIuiicss JOJKEH pa3o0parbcs B
TEOPETUYECKHUX BOIPOCaX U30paHHON TEMBbI, CAMOCTOSTEIBHO MTPOAHAIU3UPOBATH TPAKTHUECKUN
MatepHal, pa3o0paTs 1 000CHOBATh MPAKTHUECKUE MTPEIOKEHUS.

IToxa3aTe/n U KpUTepHH OLCHNBAHUS KYPCOBOH padoThI:

— Ha OIICHKY «OTJIMYHO» (5 0ayioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
00yJaroImuiics MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUN HE TOJBKO HAa YPOBHE BOCIIPOU3BEICHUS U
0o0BsicCHEHUsT MH(pOpMAlMM, HO M HMHTEUIEKTyalbHbIE HAaBBIKM pELICHUs NpoOJeM M 3ajad,
HaXOXXJCHUS YHUKAIBHBIX OTBETOB K ITPOOJIeMaM, OIICHKH U BEIHECEHUS] KPUTHUYECKUX CY)KICHUA;



— Ha OIEHKY «Xopoio» (4 O6ama) — paboTa BBINIOJHEHA B COOTBETCTBUHU C 3a/IaHHEM,
06yanOIHHﬁCﬂ MOKAa3bIBaCT 3HAHHA HC TOJIBKO Ha YPOBHC BOCIIPOU3BCIACHUSA U OG’[)?ICHGHI/IH
UHPOpPMAILIUK, HO M HMHTEIUICKTYAIbHbIC HABBIKM PEIICHHS TpoOJIeM W 3a1ad, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB K MpoOIeMam;

— Ha OLICHKY «YI0BJIETBOPHUTEIbHO» (3 Oayia) — paboTa BBIOJIHEHA B COOTBETCTBUH C
3alaHueM, OOyJalolUiCs TMOKA3bIBACT 3HAHUS Ha YPOBHE BOCIHPOU3BEICHUS U OOBSICHCHHS
UH(POPMAIINHU, HHTEIUICKTYaIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4;

— HA OLICHKY «HEeY/I0BJIeTBOPUTEILHO» (2 06auia) — 3a1aHue MPernoaBaTelis BEIIIOTHEHO
YaCTUYHO, B MPOIIECCE 3aMUTHI padOThl 00YUYAIOMIMICS JOMYCKAET CYIISCTBEHHBIC OIIMOKH, HE
MOJKCT IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKU PCUHICHUA IIOCTaBJICHHOMU 3aJa4du.

— Ha OIICHKY «HEeYJI0BJIETBOPUTEIbHO» (1 0ai) — 3a7aHue MpernoaaBaTelis BHIITOTHEHO
YaCTUYHO, OOYYArOIIMICS HE MOXET BOCIPOM3BECTH U OOBSICHHUTH COJICpPXKAHHE, HE MOXKET
N0Ka3aTh WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS TOCTABJICHHOM 3a/1auu.



