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1 BBEAEHUE K PABOYEW NPOrPAMME OAUCLMUMNINWHBI
11 Uenb paucumnnuubl: CdopmupoBatb KomneTeHUuun obydawowerocs B obrnactm  adeKkTMBHOIO
NCNonb30BaHMsA CNOCOBOB M TEXHOMOMIN CXUraHWs OPraHNYeCcKoro TOMNsmBa.
1.2 3apgaum gUCLUMUNIIUHBI:
» PaccmoTpeTb obnacTtu ropeHnsi opraHM4eckoro Tonnvea
* PackpbITb CxeMbl ropeHnst TBEpOOro Tonnuea
* [pooeMoHCTpUpoBaTh 3Tanbl pacyéTa MexaHM4YeCcKoro Hegoxora

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:
MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

OHeprocbeperatoLme TEXHOMOMMN NPY NPOM3BOACTBE ANEKTPUYECKON U TEMNOBOW 3HEPTMK
OHepreTUyeckme yCTaHOBKM BbICOKOM 3(heKTUBHOCTU B NPOMN3BOACTBE 3MEKTPUYECKON U TEMMOBOWN SHEPTUM
MaTtemaTuyeckoe mMoaenmMpoBaHue paboyumnx NpoLLEecCcoB B TENOSHEPrETUYECKUX YCTaHOBKax

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-5.1: CnocobeH k npoBeaeHNIO TeXHN4YeCKUX pacyeToB, TEXHUKO-3KOHOMUYECKOro n CTOMMOCTHOIo aHanusa
MPOEKTHbIX PELeHNN TENNMOMacCOOOMEHHbIX MPOLIECCOB U YCTaHOBOK

3HaTtb: TeopeTn4yeckme OCHOBbl NpPOLIECCOB TOpPEHUA; (*)VI3VIKO-XI/IMI/I‘-IeCKVIe npouecchbl, npoTekawwmne B TOpHYnX

BellecCTBax; KJ'IaCCVId)I/IKaLI,VIlO npoueccoB ropeHnda " nnamMmeH; ocobeHHoCcTU npoueccoB ropeHuda BewecTtB B pPas3yind4HOM
arperatTHoMm COCTOAHUU

YmeTb: paccynTbiBaTtb MatepualibHble GanaHchbl npoueccoB ropeHna BeuwlecTB B pPasmiM4HOM arperatHomM COCTOAHUN,
paccynTbiBaTb  OCHOBHblE  XapaKTepPUCTUKU n napameTpbl npoueccoB ropeHus n B3pPbIBa; NnoN1b30BaTbCA
HOpMaTVIBHO-TeXHVI‘-IeCKOVI ,ElOKYMeHTaLI,VIeIZ

BnapeTb: MeToavkamy pacHeToB MPOLIECCOB rOPeHust 1 B3pbiBa




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. lnHamumka npoueccoB ropeHns

Tema 1. KwuHetuka npoueccoB ropeHus. CKopocCTb
XUMUYECKON  peakuumu. KuHeTuyeckne - KOHCTaHTbI.
OHeprus  akTMBauMm W TennoBou 3pekT peakuuu.
3akoH Makcsenna-BonbLmaHa. 3akoH AppeHuyca. 1 1 10

Tema 2. TennomaccooOMeH B MpoLeccax roOpeHus.
Ovddysus. MorpaHnyHbIN CInowu. KoadhpuumneHT
maccoobmeHa. 3akoH ®uka. CkopoCTb BUTAHUS. 0.5 0.5 6

Tema 3. Ouddy3MOHHO-KMHETMYECKAs TEOpUSI TrOpeHUs.
dakTopbl, onpegensioLMe CKOPOCTb MpoLecca ropeHus.
CkopocTb xumudeckon peakumn. CkopocTe Anddyanm u
cmeceobpasoBaHus. 1 1 10

Pasgen 2. ObnacTtv ropeHus Tonnmea

Tema 4. KnHetundeckass obnactb ropenusi. Jnddy3moHHo-
KnHeTndecknin kputepun Hyccenbta. KOHCTaHTa CKOpOCTU
reTeporeHHOM N roMOreHHOW peakuuu peakuuu. lNMocTtynart
AppeHuyca. 1 1 1 10

Tema 5. [OuddysnoHHaa obnacTb ropeHus. AHanorus
Mexgy 3akoHamy Tenno- W maccoobmeHa. 3akoHbl
®ypbe, HbloToHa- Puxmana un  duka. Cnocobbl
WHTEHCUMMKaLMM npouecca ropeHnss B auddy3MoHHOM 1 1 10
obnactw.

Tema 6. [lepexogHass obnactb ropeHus. BnusHue
CKOPOCTM XMMMWYECKOW peakumm M CKopocTu Anddy3nu
Ha WHTEHCMBHOCTb npouecca ropeHus. Cneumdmka
pacyéTa npouecca ropeHuns B  AOuddysnoHHo- 05 05 6
KMHEeTMYecKon obnacru. ' ’

Pasgen 3. Teopus npvBeAE&HHOM NNEHKN

Tema 7. Cxembl ropenHuns tonnuea. Kputepuii CeméHosa.
Ctagun ropenns TBépgoro Tonnuea. Temnepartypa
yactuupl. Kputepum buo n dypobe. 1 1 20




Tema 8. MNopAWMA NOrpaHUYHLIN Crior. 30HbI MOJISIPHOTO
N MOIEKYNAPHOro nepeHoca. TonwmHa npuBegEHHON
norpaHu4yHon nnéHkn. Cxema ropswero norpaHUYHoOro
cnosi. OCHOBHble peakuum ropeHus. Pomnb romoreHHon
peakunu ropeHns okcuaa yrrnepoga.

Tema 9. Heropsawmin norpaHUYHbIA  Crior. [1BoWHON
ropsLLmin norpaHnYHbIN cnown. PacnpeneneHue
napuunanbHbiX AaBMEHUN W KOHLEHTPauuh KOMMOHEHTOB
npyn cxemax HIC wn OITIC. Heropsiwasa u ropsiwasa 3oHa

20

OrmC. TonwuHa 6ecknCcrnopogHONn 30HbI.

27

Wtoro B cemecTtpe (Ha kypce gns 3A0)

119

KoHcynbTaumm u npomexyTouHas attectaums (k3ameH)

2,5 6,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

18,5 125,5

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoektupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

5.1 Nokasarenu oueHUBaHUA

OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHWBaHUS pe3yrbTaToB 00y4eHus

MK-5.1

XUMUYECKMX Mpoueccax,

pas3nn4HOM arperatTHoM COCTOAHUN

OOKyMeHTaunen

MmeeT npedcTaBneHne O TEOPEeTUYECKMX OCHOBAxX MPOLECCOB rOpeHusi; (uUsmnKo-
MPOTEKalWMX B TOPIOYMX BELLECTBAX;
MPOLIECCOB TOPEHUst U MnameH; OCOBEHHOCTAX MPOLECCOB rOPeHUsl BELLECTB B

CnocobeH paccynTbiBaTb MaTepuarbHblie SanaHchl npoueccoB ropeHuma BewlecTB B
pasnnyHoMm arperatTHomM COCTOAHUN, pacCCHUTbIBATb OCHOBHbIE XapaKTepUCTUKN WU
napameTpbl NpoLeccoB ropeHna U B3pbiBa, MOfib30BaTbCA HOpMaTVIBHO-TeXHIALIeCKOVI

ﬂeMOHCTpVIpyeT HaBbIKM pac4eToB NpoueccoB ropeHnd 1 B3pbiBa

Knaccudmkalmm

5.2 Cucrtema n KputTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHasn pabota

5 (0TAMYHO)

MonHbIN, wncYepnbiBaKOWNN OTBET, SBHO
OEMOHCTpUpYoLWMI  rybokoe nNoHMMaHne
npeameTa W LIMPOKYD  3pyauumio B
oueHuBaemoln  obnactu.  KpuTtuueckun,
OpUIMHanbHbIM NOAXOA K MaTepwuarny.

O6yvatowmincs
NoHMMaHune

AeMOoHCTpUpyeT
ycrnoBus  3agauu,
HaBblkamMy ero aHanu3a, Bblbopa
dopmyn  ans ee peLueHus,
pa3mvepHocTen U3NYECKUX BeNUYMH. YmeeT
NPMMEHATb  MatemaTMyeckuin annapaTt ans
peanu3auuMu nnaHa pelleHus 3agjadv U, ecrnu
3T0 HeobxoAuMmo, MOXeT MpeacTaBUTb €ero
rpacudeckn. [Monyymn npaBurbHbIA OTBET WU
MOXeT ero MHTepnpeTupoBaTb.

npaBunbHoOe
BnageHue
HYXHbIX
3HaHVe

4 (xopoLuo)

OTBeT cTaHOapTHbIN, B Lenom
KauyeCTBEHHbIN, OCHOBaH Ha BCEX
06s13aTeNbHbIX UCTOYHMKAX WHGOPMaLMW.
MpucytctBytOT HeGonbline npobenbl B
3HAHUSIX U HECYLLLECTBEHHbIE OLLIMOKM.

ObyyaloLmincss OEeMOHCTPUPYET A0CTaToOuHOE
MOHWUMaHWe  YCroBUSI  3agjayun,  BrageHve
HaBblkaMW ero aHanusa, Bblbopa dopmyn Aans

ee peLueHuns, 3HaHue pasmepHocTeWn
duanyeckunx BENMUYNH. OonyckaeT
He3HauuTernbHble MOrpeLIHoCTU npu

NMpUMEHeHMN MaTemaTuyeckoro annaparta s
peanusauuu nnaHa peweHus 3agauu MNonyynn
npaBUbHbIi OTBET, HO UCMbITbIBAET
3aTpyaHeHWsl ¢ ero uHTepnpeTaumeil.

3 (yooBneTBOpUTENbHO)

HenonHbIl OTBET, OCHOBaHHbLIA TONbKO Ha
TTEKUMOHHbIX Marepuanax. Mpwn

O6yqa}ou.|,v||7|c;| BHMKaeT B CMbIC/T YyCnoBuA
3ajadyn, NoHMMaeT nrnaH ee pelleHuna, oaHako,




NOHUMaHWUK CYLLHOCTYU npeamMeta
MPUCYTCTBYIOT  CYLLECTBEHHbIE  OLUMOKM
unm npobenbl B 3HaHUSIX cpasy Mo

HECKOJbKMM TemaM, He3HaHue (myTaHuua)
Ba)KHbIX TEPMUHOB.

He MOXeT B TOMHON Mepe C MOMOLLbHO
MaTeMaTU4Yeckoro annapata peanusoBaTb ee
pelweHne. 3HaeT pa3MepHOCTN PU3NYECKUX
BEJIMYMH, MOXET cAenaTb PUCYHOK UIM CXEMY,
MOSICHSIIOLLYIO peLleHne 3adayn.

(HeyooBneTBOPUTENBHO)

HecnocobHocTb oTBEeTMTb Ha Bonpoc 6e3
nomMoLum 3K3ameHaTopa. HesHaHvne
3HAQUUTENbHOW  YacTM  MPUHUMNUanbHO
BaXHbIX 31EMEHTOB ONCUMNIINHBI.
MHorouncneHHble rpyobie ownbkun.
MonbiTka CAMCbIBaHWSA, MCNONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU NOMnb30BaHUA MOACKA3KoW Apyroro
yernoBeka (BHE 3aBUCUMOCTU oT
YCMNELLUHOCTU TaKoW NOMbITKW).

2

OGyyvarommnca He MOXeET MNpoaHanM3npoBaTb
ycrnoBue 3afjayn, HaMeTWUTb MNMaH ee peLUeHus,
BblIOpaTb hopMynbl U MIOXO OpPUEHTUPYETCst B
puUsmyecknx BENUYMHAX, He Bnageet
mMaTtemaTudeckum annapatom. [lpepcTtaBneHve
Yy>kol paboTbl, 0OTKa3 OT BbINONIHEHNS 3a4aHUs

5.3 TunoBble KOHTPONbHbIE 3aAaHUA U/UNN UHbIe MaTepuarbl, UICNONb3yeMble Asisl OLleHKU pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPONbHbLIE BOMPOCHI

Ne n/n |

$opMynMpoBKKU BONpoCcoB

Kypc 1

Moctynat AppeHnyca

Iu1ccoumnaums NpoayKToB ropeHust

MpuHumn Jle WaTtense-bpayHa

CKOpOCTb XMMWYECKON peakumm

OcCHOBbI KUHETUKM peaKLl,I/IIZ ropeHud

3akoHbl dypbe n dPuka

O6nact npoTekaHUsi NPOLLECCOB ropeHUst

OcobeHHOCTN pacyETa BbIropaHUs B KNHETUYECKOM, AU PY3NOHHON N MPOMEXYTOYHOM 0bnacTsx

ypaBHeHI/Ie BbIrOpaHnA €ANHNYHOW YacTuubl TonnmMea

OcobeHHocTH npoTeKkaHuna npouecca B NPAMOTOYHOM NblS1€yroJibHOM cbaKene

Kputepum Kupnuuéea n Lnnnepa

Onpe/J,eneHme CKOpOCTH BUTaHUA

Kputepuin CeméHoBa

Teopusa NpuBeaEHHON NOrPaHNUYHON NNEHKN

Onddy3noHHO-KMHETNYECKas TeopUs ropeHns

O6nacTtb 1 cxema ropeHus

OnpepaeneHve KMHETUYECKMX XapaKTEPUCTK rOPeHNUs yrinepoda

OcCHOBHbIE peakumu ropeHns yrnepoga

3|a(3|3|a|2|3[3|2[3]0|x|~|o|a] s w|n| -

KunHeTunka npouecca Bbixoaa neTyymx

20 CTtagun ropeHust pa3nuyHbIX BUAOB TOMMMBA

21 Onddy3moHHo-KnMHeTMYeckni kputepumn HyccenbTa

22 ["OMOreHHble, reTeporeHHble U TONOXMMUYECKNEe peakumnm
23 OHeprusa aktuBaumm, TeNNoBon adeEKT peakLmm

24 KoHcTaHTa ckopocTu peakumm

5.3.2 TunoBble TeCcTOBLIE 3a4aHuUA

He npegycmoTpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHUA (3afa4un, Kencbl)

OnpepnenuTb TeopeTrMyecknii 06bEM Bo3ayxa, HEOOXoaUMbIN AN NonHoro cropaHusa 1 m3 rasa.

Cocras rasa: metaH — 80 %, nponaH — 20 %.

Vcxoast M3 3agaHHOro cocrtaBa TOMMMBA, ONPefenuTb: - HU3LWYK TenmnoTy cropaHus paboyert maccel Tonnmea, -
BbICLLIYIO TEMNMOTYy cropaHusi pabodeli mMaccbl TOMNMBA,- BbICLUYI TENnoTy cropaHusi 6e330fbHOM Macchbl TonnueBa U
caenaTb MOTMBMPOBAaHHbIN BbIBOA O NPUHAANEXHOCTU AaHHOMO TONMMBa K 0gHOMY M3 BUAOB Yrnewn

Cocras Tonnuea, %:

Wr=10,5; Ar=17,9; Sr=1,7; Cr=55,8; Hr=3,7; Nr=0,6;0r=9,8




5.4 MeTogu4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3ynbTaToB 00y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3a40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Bpemsi Ha noarotoBky K ak3ameHy - 40 MWH, B 3TO Bpemsi BXOAWT MOArOTOBKa OTBETa Ha TeopeTuyeckue
BOMPOCHI U peLleHre MPaKTUKO-OPUEHTUPOBAHHOIO 3adaHus. [ns pacyeToB CTYAEHTY HeoGXoAMMO MMETb KarnbKynaTop,
Takke eMy NpPefoCTaBnseTcs cnpaBoYHas MHopMaums.

B TeyeHne cemecTpa BbINOMHSAETCA KOHTpOnbHas paboTa.

NHasa

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue M3patenbCcTBO | Non nspnaHus | Ccbinka
6.1.1 OcHoBHas y4yeGHasa nuTepatypa
B.H. Bbenoycos, C.H.|Tonnueo " npouecchk! | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B| ob6pasosaHus PO, C.- metod/kpte/1600458
Lumban TEeNno3HepreTUYEecKnx MeTep6. roc. yH-T Npom. 816.pdf
ycTaHoBkax: y4eb. nocobue TEeXHONOrn 1 Ansaria, 2020
BbiCLL. LK. TEXHONOMMK 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
crieryntp,
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
B.H. Bbenoycos, C.H.|Tonnueo " npouecchk! | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B| ob6pasosaHus PO, C.- metod/kpte/1612390
Linmban TENNO3HEPTrETUYECKNX MeTepb. roc. yH-T Npom. 787 .pdf
yctaHoBkax. Y. 2: yueb.| TexHonorwii u gusariHa, 2020
nocobve BbiCLU. LK. TEXHONOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntg
B.H. Bbenoycos, C.H.|OcHoBbl NPaKTU4eCKon |  M-BO HayKM 1 BbICLIErO http://nizrp.narod.ru/
CmopoauH, B.[. | Teopuu ropeHus. o6pasosaHus PO,C.- metod/kpte/1590159
LumbGan OnpepenexHne obnactm u MeTepb.roc.yH-t 277 .pdf
CXeMbl TOpPeHus TBEPAOro NMPOM.TEXHOMOTUI U 2020
TonnMBa: MeTO[. YyKasdaHus | ausariHa,BbICLU. LK. TEXHO
MO BbINOMHEHUIO KYPCOBOW |  MOrMu 1 SHEPreTUKM.-
paboTbl CaHkr-lNeTepbypr: BLUT
cneryntg
B.H. Bbenoycos, C.H.|Tonnueo " npouecckl | M-BO HayKu 1 BbICLLErO http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B| o6pasosaHus PO, C.- metod/kpte/1590531
Lnmban TEenno3HepreTU4YeCcKnx MeTepb. roc. yH-T Nnpom. 748.pdf
yctaHoBkax . Y. 1.0 y4eb.| TexHonormii u gusaniHa, 2020
nocobue BbiCLU. LK. TEXHONOMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg

6.2 NepeyveHb NpodeccuoHanbHbIX 6a3 AaHHbIX 1 UHOPMAaLMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnnoTevHasa cuctema IPRbooks [OnekTpoHHbi pecypc]. URL:http://www.iprbookshop.ru/
OneKTpOHHO-OMbNMnoTeyHas cucrema BLWUTS crieryntg [OneKkTpoHHbIN
URL:http://www.nizrp.narod.ru/

pecypc].

6.3 MepeyeHb NIMLEH3UOHHOrO U CBOGOAHO pacnpPoOCTPaHAeMOoro nNporpaMmmMHoro o6ecrneveHusi




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKON 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBEHMS o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHallieHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayouTopus

MynbTumeauniiHoe o6opyaoBaHue, cneumanmampoBaHHas mebernb, Jocka
YyebHas ayautopus




