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Paboyas nporpamma gMcuMniMHbLI COCTaBrieHa B COOTBETCTBUM C (peaeparnbHbiM rocyAapCTBEHHbIM 0Opa3oBaTeNbHbIM
CTaHOapToM Bbicllero obpasoBaHus No HanpaeneHuto nogarotoBku 13.03.01 TennosHepreTka W TENNOTEXHMKA,
yTBEePXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus 1 Haykm Poccuiickon ®epepaumm ot 28.02.2018 r. Ne 143

CoctaButens (u):

KaHampat TeXHUYeCKUX Hayk, AOLUEHT Bbenoycos B.H.
Ot kadenpbl cocTaBuTeNs: CmopoauH C.H.
3aBepayownii Kadbenpon NPOMbILLUIEHHON

TENMNo3HEepreTUKn

Ot BbinyckatoLlen kadeapbi: CmopoauH C.H.

3aBeayonii kadeapon

MeToauuecknin otaoen: CmupHoBa B.T'.



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb paucuunnuubl: CdopmnpoBatb KoMmneTeHuun obyvatwouwlerocs B ob6nactm  addeKkTMBHOro
NCMOMb30BaHUS CNOCOBOB M TEXHONOMMI CXUraHUsi OPraHNYeCcKoro ToMnmBea.

1.2 3apayun gUCUUNIUHBLI:

* PaccmoTpeTb TennoTexHM4Yeckne xapakTepmucTmKn pasnnuyHbIX BUAOB TOMMMBa

« PackpblTb NPUHLMMNbLI MaTepranbHOro 1 TennoBoro 6anaHca npoLecca ropeHnst

* [lpoaeMoHCTpMpoBaTb OCOBEHHOCTU Pa3fUYHbIX CMOCOOOB CXMraHusl, rOpPeriovHbiX YCTPOWCTB U CUCTEM
noaroToBKM Tonnmea

1.3 TpeboBaHuA K NpeaBapuTEeNbLHOM NOAroTOBKE Oby4aloLlerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (DOPMUPOBAHMS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, NPU N3y4eHNN GUCLUMIINH:

KoTenbHble yCTaHOBKM M NaporeHepaTopbl

TennomaccoobmeH

dursnka ans TennosHepreTMkoB
MaTtematumka

dunsmka

Xumumsa

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-3: Cnoco6eH geMOHCTpUpoBaTb NPUMEHeHNe OCHOBHbIX CNOCOOOB Nosy4eHusi, npeobpasoBaHus,
TpaHcnopTa U UCMOJNb30BaHUSA TENJOThbl B TEMNNOTEXHUYECKMX YCTaHOBKax U cuctemax

3HaTb: cocTaB U TEMNOTEXHMUYECKME XapaKTepUCTUKn pasrnyHbiX BUOOB TOMNITNBA; cnocobbl CXXUraHus Tonnmea; cnocoobl
NoAroToBKM ToNJiMBa K CXXUraHUio; KOHCTPYKUMN TOMOYHbIX yCTpOVICTB; KMHETUKY NpoLeCcCcoB ropeHuna.

YmeTb: cocTaBnaTb MaTepVIaJ'IbeIVI n Tennoson 6GanaHc npouecca ropeHua TBépﬂOl’OY XNOKOro um ra3006pa3Horo
TonjamBea
Bnapetb: pacyeTaMuy TONOYHbIX YCTDOIZCTB no 3agaHHbIM MeToAnKaMm




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHasa paboTa

o &
5 5 A MHHOBAaU.
HaumeHoBaHwue v cogepxanue pasgenos, | § T O CP H
TEM U y4EOBHbIX 3aHATUI s 8l ek Mp. J1ab. (4achbl) ¢hopMmbl

Q=™ 3aHATUI
oL (4achl) | (vacel) | (4achkl)

Pasgen 1. Buabl opraHnyeckoro tonnuea

Tema 1. TennoTexHuyeckne

XapaKTepucTtuku TBEpaoro Tonnmea. Coctas

TonsnmBea. Buabl ncxogHom  macchl
TonnmeBa. BnaxHocTb. 3onbHOCTb. Bbixog
netyunx JlabopatopHas pabGota  Nei.
Onpepenenue BMNaXXHOCTU TBEPAOro
TonnmBea

JlabopaTopHasi pabota Ne2. OnpepeneHue
305bHOCTU TBEPAOro ToNNMBa
JlabopaTopHasi pabota Ne3. OnpepeneHue
BbIXOJa NEeTy4Mx BELLECTB

JlabopaTopHasi pabota Ne4. OnpepeneHue 15 1 4 10 ra
TENNoTbl CropaHns Tonnmnea

JlabopaTtopHasa pabota Ne5. Onpenenexue
TemnepaTypbl BCMbILLKW XUOKOro Tonnmea
JlabopaTtopHasa pabota Ne6. OnpeneneHue
rpaHynoMeTPUYECKOr0 COCTaBa YronbHOM
nbinm

NabopatopHass pabota Ne7. Ananus
NMPOAYKTOB HEMOSIHOrO TFOpPEHUs MEeToOOoM
rasoBow xpomaTorpaguu

BELLECTB M CBOWCTBA KOKCOBOrO OCTaTKa.
TennoTa cropaHusa Tonnmea

Tema 2. Cnocobbl nepepaboTku Tonnuvea.
Oo6oralleHune TBEPOOrO TonnmBea.
paBUTaALMOHHBIN U PNIOTALNOHHBIN CNOCob
oboraweHusi. Knaccudvkauus TBEPLOro
Tonnuea. bBypble ©“ kameHHble  yrnu,
aHTpauuThbl.

0,5 55 ra

Tema 3. CBoKcTBa XWakoro Tonnuea.
MnoTHOCTb, BA3KOCTb, Temnepartypa
BCMNbILWKK, TemnepaTtypa BOCMNSiaMeHeHNs, 0,5 10 ra
TemnepaTypa CaMOoBOCMIaMeHeHNs,
TemnepaTtypa 3acTbiBaHuda. Mapku masyTta.

Tema 4. CsovicTBa razoobpasHoro Tonnmea.
MpupoaHbIn, HepTenpoMbICNOBbI "
WCKYCCTBEHHble rasbl. HWKHUIN 1 BepxHUi 0,5 10,5 ra
KOHLUEHTPaLMOHHbIE npegenol
B3pbIBAEMOCTMW.

Paspgen 2. Cnocobbl cxxuraHmsa Tonnmea




Tema 5. CnoeBoe un akenbHOe CXuraHue.
Buabl cnoesbix TOnok. CxuraHue B KunsiLem
cnoe. CrauMOHapHbIi U  LMPKYMSALMOHHBIN
Knnawmin  cnoni. [JOCTOMHCTBA M HegocTaTKu
pasnuyHbIX CNOCOBOB CXUraHus.

Tema 6. BuxpeBoe oxuraHue. LnknoHHble
npeatonku. HuskoTemnepaTypHoe BUXPEBOE
cxkuraHue, Ttornka [lomepaHueBa. KonbLeBas
TOnKa.

Tema 7. Cuctemsl nbinenpurotoBnenus. CIM ¢
npAMbIM BOYyBaHMEM nbInu. cnn c
NPOMEXYTOYHbIM ~ OyHKepoM.  MenbHU4HOoEe
obopynoBaHue. LapoBble 6apabaHHbie
MenbHULbI. BankoBekle MeSbHULIbI.
MonoTtkoBble MenbHuLbl. CWUTOBBIN aHanu3
TonnMea.

Tema 8. Nopenkn n dopcyHku. Knaccudpmkaumna
roperniok. Bwuxpesble ropenkn. KomnoHoBKa
rOpersok. MexaHu4eckue, napoBble "
KOMOMHUPOBaHHbIE (POPCYHKM.

Paspgen 3. CtaTtuka ropeHus

Tema 9. MaTepmanbHbii GanaHc npouecca
ropeHus. CtexunomeTpuyeckue peakLumu
ropeHus. TeopeTunyeckun 06bLEM BO3gyxa U
NPOAYKTOB CropaHus.

Tema 10. KoadpcpmumeHT wu3bbiTka BO3gyxa.
Bbibop OonTMMarnbHOro 3Ha4YeHus
KoadhpumumeHTa n3bbITKa BO3ayxa.
OencTtButenbHbI 06BEM BO3AYyXa U NPOAYKTOB
cropaHus.

Tema 11. Tennoson 6GanaHc npouecca
ropeHusi. Pacnonaraemas Tennota Tonnvea.
MoTepn TenmoTbl OT  XUMWUYECKOIO WU
MexaHu4yeckoro  Hepgoxora. Temnepatypa
ropeHus. MpadoaHanuTnyeckun MeToA
onpefeneHua  Temnepatypbl B Kamepe
cropaHusa. AamabatHas w©n TeopeTuyeckasd
TemnepaTypa ropeHus.

Pasgen 4. [JuHamuka ropeHus

0,5 4 rn
0,5 4 rn
0.5 10 rn
0,5 10 rn
0,5 0,5 10 rao
0,5 0,5 5 ro
0,5 0,5 10 rao




Tema 12. KuHeTuka npouecca ropeHus.
[omMoreHHoe U© TreTeporeHHoe TropeHue.
CkopocTb peakuumn ropeHusi. KuHetunyeckue
KOHCTaHTbI: KOHCTaHTa XMMUYECKOW peakLuu 0,5 0,5 10 ra
U 3Heprns aktueauun. Tennoson 3addekT
peakuuu. 3akoH AppeHuyca. 3akoH
Makceenna-bonbumaHa.

Tema 13. [Oudpdy3noHHO-KMHETUYECKas
Teopus ropeHus. KuHeTnyeckas,

anpdysnoHHaas ©n  nepexogHas obnactu 0.5 0.5 10 rA
ropeHus. Onpegenstowmi gakTop.
Tema 14. Okonorua B 3sHepreTuke. Okcuabl
asoTa M cepbl, MexaHusM ux obpasoBaHus.
Cnocobbl CHWXeHUs BpeaHbIX BbIBPOCOB:
peunpkynaums ObIMOBbIX rasos, 0,5 0,5 10 ra
HecTexmomeTpuieckoe CcXuraHue,
cTyneH4yaTtoe oOxuraHue. ManoToKCUYHble
ropernku.
WUtoro B cemectpe (Ha kypce ansa 3A0) 8 4 4 119
KoHcynbTauuu n npomexxyToyHas attectaums
2,5 6,5
(Ok3ameH, Kypcosasa paborta)
Bcero koHTakTHas paborta n CP no 185 1255

AUCLMMNIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3apauyn KkypcoBoi pa6oTbl (MpoekTa): 1.PacuéTt npouecca ropeHns pasnuyHbiX BUAOB TONMBA.
2.CocTaBneHue MmaTepuranbHOro 1 TensioBoro 6anaHca npowecca ropeHusl.

3.0npepgeneHune TeopeTUYECKUX U AeiCTBUTENbHBIX 06 BEMOB BO3ayXa M NPOAYKTOB CropaHusl.

4.PacuyéT TemnepaTypbl B kKamepe CropaHusi.

5.0npeneneHune coctaBa NPOAYKTOB CrOpaHusl.

4.2 TemaTmka KypcoBou paboTbl (npoekTa): Pac4éTt kamepbl CropaHms n KaMepbl CMELLEHUS ANst NONy4YeHus
CYLUMITBHOrO areHTa

McxogHble gaHHble ons pacyeTa:

Pacxop saHeproHocutensi, GasH, m3/c 1

Temnepatypa aHeproHocutens, 9aH , °C 450

MoTtepwu Tenna g5 B kamepe cropanus, % 1,5

MoTtepwu Tenna q5.cMm B kKamepe cMmelleHns, % 1,7

Bug tonnmBa  AHTpauut

BacceliH / mapka [doHeukun

CocTaB TBEPAOro v Xnakoro Tonnmea, %

BnaxHocTtb, Wr % 8,5

3onbHOCTb, Ar % 22,9

Cepa, Sro+P % 1

Yrnepog, Cr % 63,8

Bopopoga, Hr % 1,2

A3oT, Nr% 0,6

Kucnopog, Or % 1,3

4.3 Tpe6oBaHUs K BbINOMIHEHUIO U NMPeACTaBlIEHUIO pe3yibTaTOB KypcoBOW paboThbl (NMpoeKkTa):

PaboTta BbinonHsaeTcs o6yyatowmMmMmMcs UHOUBMAYaANbHO, C UCNONb30BaHMEM METOOMK pacyéTa mMatepuanbHoro
1 TennoBoro 6anaHca npoLecca ropeHnsi, CNpaBoYHON NUTEPATYpPbl N MaTEPUAoB NIEKLWIA.

PesynbTaThl nNpeacTaBnsiloTcs B BuAe OT4ETA, obbemom 10-15 nMCTOB meyaTHOro TeKCTa, coaepKalliero
crnepyoLme obs3aTenbHbIe ANIEMEHTDI:

* 3CKM3 pacYETHOW CXEMb,

* pacyéThl,



* rpachuk onpepgeneHns TeMrneparypbl B kKamepe cropaHus.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALUU

5.1 OnncaHue nokasartesnier, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yNibTaToOB 00y4YeHuns
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLueHOYHOro
lMoka3aTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMMneTeHumn cpencTtea
NmeeTt npencraBfeHns o cocTaBe " TENNOTEXHNYECKNX
XapakTepUCTUKaxX pasnnyHbiX BWMOOB TOMMMBA, cnocobax CXuraHus
Tonnuea, cnocobax MOArOTOBKM TOMMMBA K CXWUraHUIo, KOHCTPyKUmsix|Bonpocel onsa YCTHOro
OnK-3 TOMOYHbIX YCTPONCTB U KMHETUKE NPOLECCOB ropeHns. cobecepfoBaHne,  MpaKTUKO-
MoxeT cocTaBuTb MartepuanbHbii U TennoBon ©OanaHc npoueccaloOpMeHTUPOBaAHHOE 3ajaHue,
ropeHus TBEPOOro, XNAKoro n ra3oobpasHoro Tonnmea. KypcoBas paboTta
Ob6nagaeT HaBblkamMy pacyeTa TOMOYHbIX YCTPOMCTB MO 3afaHHbIM
MeTOoauKaM.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LWkana oueHnBaHus

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMIN

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnn4HO)

MonHbIN, uWcYepnbiBawOLWNA OTBET, SBHO
OEeMOHCTpUpYoLWMI rnyboKkoe NoHWMaHue
npeamMetTa W LWMPOKYK 3pyauuMio B
oueHuBaemor obnactu. KpuTtuuyeckun,
OpUrMHanbHbIA NOAXOA K MaTepwuarny.

O6yyatolmincs OeMOHCTpUpPYeT MpaBuibHOe

NMOHMMaHWe yCrnoBUA  3agayu, BrageHve
HaBblkaMW €ro adanu3a, Bbli6opa HYXHbIX
dopMyn  AnNs  ee  pelleHus,  3HaHue

pasmepHoOCTEN OU3NYECKMX BENUYUH. YmeeT
NPUMEHATL MaTemMaTuydeckun annapart  Aang
peanusauuun nnaHa pelleHnsa 3agayn u, ecnu
3T0 HeobxoAMMO, MOXeT MpeacTaBUTb €ero
rpacdoudecku. lMonyumn npaBunbHbLIA OTBET U
MOXeT ero uHTepnpeTnposatb. Kputnyeckoe u
pa3HOCTOPOHHEE pPacCMOTPEHME  BOMPOCOB,
cBuaeTensCcTByoLEee o] 3HaYUTENBLHON
camocTosiTenbHOW paboTe C  WUCTOYHUKaMM.
KayecTBO  MCMOMHEHMs BCeX  SMNEMEHTOB
3afaHnsA  MOSfHOCTbLID  COOTBETCTBYET BCEM
TpeboBaHMAM.

4 (xopoLwuo)

OteeT CTaHAapTHbIN, B Lesiom
KayeCTBEHHbI,  OCHOBAH Ha  BCeX
obsAsaTenbHbIX UCTOYHMKaX WHGOPMaLUK.
MpucyTtcTBylOT HeGonbluMe npoGenbl B
3HAHWSAX UIMN HECYLLLECTBEHHbIE OLLUNGKM.

O6yyatolmitcs OeMOHCTpUpPYeT [OocTaTovyHoe
MOHMMaHWe YCrnoBMA  3ajayu, BriageHve
HaBblkaMy ero aHanusa, BbiGopa dopmyn Ans

ee peLueHus, 3HaHue pa3aMepHOCTEMN
bm3nyeCKmx BEJTNYMH. HonyckaeT
He3HauyuTenbHble NorpeLuHoCcTn npu

NPUMEHEHUN MaTemaTMYeckoro annapara gns
peanusauumn nnaHa peweHusa 3agayun Monyymn
NpaBWIbHbIN OTBET, HO ncnbITblBaET
3aTpyaHeHuUst ¢ ero mHTepnpetaumen. PaboTta
BbIMOSTHEHA B COOTBETCTBUM C 3adaHUEM.
NmetoTcs OTAENbHbIE HeCyLleCTBEHHbIE
OWMOKA  WnM  OTCTYMNEHUss OT  npaBwun
odopmreHns paboTbl.

3 (yooBneTBoOpUTENbLHO)

OTBET HEMOIMHbIN, OCHOBAHHbBIN TOMLKO Ha
NEKUMOHHBIX MaTepuanax. MNpu noHMaHum
CYLLHOCTM npegmeTa B Lenom
MPUCYTCTBYIOT CYLLECTBEHHbBIE OLLMOKM UITN
npoGenbl B 3HAHUSIX cpasy Mo HECKOMbKMM
TemaM, He3HaHve (nyTaHuua) BaXKHbIX
TEPMUHOB.

O6yyalolmitcs BHWKAEeT B CMbICN  YCroBUS
3agayv, NOHMMaET NfaH ee peLleHnsi, OAHaKo,
He MOXeT B TMONMHOM Mepe C MOMOLLbHO
mMaTeMaTM4yecKkoro annaparta peanusoBaTb ee
pelleHve. 3HaeT pasMepHOCTU (U3NYECKUX
BENMYMH, MOXET chenaTb PUCYHOK UM CXemy,

MOSICHAIOLLYIO  pelleHMe 3agadn. 3agjaHuve
BbINOMHEHO MOMHOCTbLHO, HO c
MHOFOUYMNCHEHHBIMM CYLLLECTBEHHbIMMU
owwubkamu. Tpyu STOM HapylleHbl MpaBuna
OoPOpMIIEHNST UMM CPOKM  MpeacTaBreHus
paboThbl.

2 (HeyOoBMETBOPUTESNBLHO)

HecnocobHocTb 0TBETUTL Ha Bomnpoc 6Ge3
nomoLLmM ak3ameHaTopa. HesHaHue

O6yyatolmincs He MOXeT npoaHanMavpoBaTtb
yCcnoBue 3aJauv, HaMeTUTb MnaH ee peLleHus,




3HAUUTENbHOM  YacTu  MpUHUMNUanbLHO
BaXXHbIX 3NeMeHTOB ONCUMNNNHBI.
MHoro4uncneHHble rpybble owmnbkm.

BbIOpaTh POPMYnbl U MSIOXO OPUEHTUPYeTCA B
hU3nYeckux  BenmuMHax, He BnageeT
maTemaTtuyeckum annapatom. lNpencraeneHue
Yy>KOl paBoThl, OTKa3 OT BbINOSIHEHWS 3aAaHuS.
OtcyTcTBME ofHoro unm HECKOMNbKMNX
obs3aTenbHbIX  3NEMEHTOB  3agaHus, nunéo
MHOTOYMCNEHHbIE TpyOble oWwKnbku B paboTe,
nmbo rpyboe HapyLleHue npasun oopMeHns
UNK CPOKOB MNpeacTaBneHus patoTbl.
MpencraBneHve Yyxoi paboTel, nnarvat, nMéo
0TKa3 OT NpefcTaBneHust paboTsl.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB
Kypc 3
1 MpouncxoxaeHne opraHN4ecKkoro Tonnmea
2 CocTaB pasnuyHbIX BUAOB ToNnMea
3 Buabl ucxogHom maccel Tonnmea
4 BrnaxHocTb TONNMBa
5 30nbHOCTb, COCTaB U coaepXkaHue MuHeparnbHbIX NpUMecen
6 Bbixog neTy4mx BewecTB U CBOMCTBA KOKCOBOIo ocTaTka
7 Tennota cropaHus Tonnuea
8 Cnocobbl nepepaboTkn TBEpAOro Tonnmea. KokcoBaHWe 1 NOMyKOKCOBaHMe
9 paBUTALMOHHBIV U PNOTaLMOHHbLIN cnocob oboralleHns
10 Knaccudukaumsa Tsépgoro Tonnmea
11 Cnocobbl nepepaboTkn HedTH
12 CeowicTBa Xunakoro Tonnuea
13 CaolicTBa razoobpasHoro Tonnmea
14 MpupogHbIA, HePTENPOMBICIIOBBIN U NCKYCCTBEHHbIE rasbl
15 HWXHWIN 1 BEPXHWIN KOHLIEHTPAUMOHHbIE Npeaeribl B3pbiBaeMOCTH
16 Cnocobbl cxXuraHusa Tonnuea
17 CxwuraHue B NNOTHOM crioe
18 CTaumoHapHbIN U UMPKYNSLUMOHHbBIA KUNSLWWIA CITON
19 dakenbHbIN cnocob cxuraHms
20 BblicokoTemMnepaTypHoe BUXPEBOE CXUraHue
21 HunskoTemnepaTypHOe BUXpEBOE CXUraHue
22 KonbLeBas Tonka
23 MoaroToBka TBEPLOro TOMMMBA K CKUraHUIO
24 CucTtembl NbINENPUroTOBIEHMS
25 MenbHu4HOE obopygoBaHue
26 CwuToBbIV aHanua Tonnmea
27 Knaccudurkaumsi 1 KOMNOHOBKa ropesnok
28 MasyTHble bopCyHKu
29 MaTepuanbHbIi 6anaHc npouecca ropeHnst TBEPAOro U XMOKOro Tonnmea
30 MaTepuanbHbIi 6anaHc npouecca ropeHust razoobpasHoro Tonnmea
31 KoachdpuumeHT n3bbiTka Bo3ayxa
32 |Tennoson 6anaHc npouecca ropeHus
33 "padhoaHanuTuyecknii MeToA onpeaeneHns TemnepaTtypbl rOpeHus
34 KuHeTuka npouecca ropeHus
35 OHeprus akTmBaumm, 3akoH Makceenna-bonbumaHa, TennoBon apdekT peakumm
36 3akoH AppeHunyca. CKOpOCTb XMMUYECKON peakLmm
37 OundpdysnoHHo-KMHEeTUYECKasn Teopusa ropeHus
38 JKornorus B 3HepreTuke
39 Okcuabl a3oTa 1 cepbl, MEXaHU3M UX 0bpa3oBaHus




40 |Cnoco6bl CHUXEHUSsI BpeaHbIX BbIGPOCOB

41 ManoToKkcu4YHble ropernku

5.2.2 TunoBble TeCTOBbIe 3aAaHUA
He npeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

WNcxoasa ns 3agaHHOro coctasa TONMWBA, ONPeaenuTb: - HU3LLYH TENNOTY cropaHus paGoyeit macchl TonnvBea, -
BbICLLIYIO TEMMOTy cropaHus pabodeit macchbl TOMMWBA,- BbICLLYO TEMMOTYy cropaHus 6e33onbHOW Macchl TonnuMea U
coenatb MOTUBMPOBAaHHLIN BbIBOA O NPUHAANEXHOCTU AAaHHOMO TONMUBA K OAHOMY U3 BUAOB yriem

CocTaB Tonnuea, %:

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

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4HoOM aTrecTauum 1 nopsaaok NMUKBUAaLNM akageMnyeckomn
3a10MKEHHOCTHN

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauuMm No gucumnimHe

YcTHas X MucbmeHHas X MHas

KOMI'IbIOTepHOe TecTnpoBaHue

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

BpeMFl Ha NoAroToBKYy — 40 MuH, B 3TO BpemMA BXOOAUT NOAroToBKa oTBeTa Ha TeOpeTI/I‘-IeCKVIVI BOMNpocC 1 pelieHne
NpakTn4ecKoro 3agaHus.

3awmTa KprOBOIZ pa6OTbI ABNAETCA yCloBMeM OonycKa K 9K3aMeHY. BpeMﬂ, oTBOAMMOE Ha 3aluTty KprOBOI;I
paGOTbI He OOJDKHO npeBbllaTb 15 MuH BKNtoYas KpaTKVIVI AoKnag no pesyrnbtatam KprOBOVI pa60TbI n OTBETbl Ha
BOMPOCHI.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue MN3paTenbcTBO [oa nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
lN'y6apes A. B. MapoTennoreHepupyoLme Benropoa: benropoackui http://www.iprbooksh
YCTaAHOBKM  MPOMbILUSIEHHbIX rocy4apCTBEHHbIN op.ru/28379.html
npeanpuaTui TEXHOMOrM4YeCcKnmn 2013
yHuBepcuteT um. B.I.
Lyxoea, 96C ACB
B.H. Benoycos, C.H.|TonnneBo n Teopus ropeHus| M-Bo o6pasoBaHus 1 http://www.nizrp.naro
CmopoauH, 0O.C.|[TekcT]. Y. 2. Teopwus ropenus:| Hayku P®, CI6ITYPI. — 2011 d.ru/toplivoiteor2.htm
CwmupHoBa yyebHoe nocobue Cno.: CrerTyprr
B.H. Benoycos, C.H.|TonnneBo n Teopus ropeHus| M-Bo obpasoBaHus 1 http://www.nizrp.naro
CmopoauH, O.C.|[Tekct]. Y. 1. Tonnueo:|Hayku P®, CIG6ITYPI. — 2011 d.ru/toplivoiteorgoren
CwmupHoBa yyebHoe nocobue Cno.: CrerTypPr .htm
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
B.H. Bbenoycos, O.C.[TonnMBo u Teopuss ropeHus M-BO 060a308aHMS 1 http://www.nizrp.naro
CmupHoBa, C.H.|[TekcT]: y4ebHo- P d.ru/metod/kpte/15.p
CmopoauH mMeToauveckoe nocobue ana Haykn PO, BLITO 2016 df
BbINONHEHNsT nabopaTopHbIX CBHU?%HCTnﬂér_ndT':
pabot A

6.2 MNepe4yeHb nNpodreccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6mnbnmoteyHas cucrema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUT CIb MNYMTH [QnekTpoHHbIA pecypc].

URL: http://nizrp.narod.ru

6.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsseMoro nporpaMmmMHoro oéecneveHus




PTC Mathcad 15
CorelDrawGraphicsSuite X7

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA ocylLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne
MynbTumeaunHoe obopyaoBaHue, cneuuanmampoBaHHas Mmebenb, Jocka
JlekumoHHas Y A PyA H P A
ayaunTopus
JlabopaTopHble YCTaHOBKM [Ans ONpefeneHnst BNaXHOCTW, 30MbHOCTU U BbIXOAA NEeTyynx
A-203 BelllecTB Tonnuea, nabopaTopHas ycTaHOBKa ONsi onpefeneHns TennoTbl CropaHusl TOMnuBa,

CTeHp y4eOHbin "ABTOMaTM3MpOBaHHAsi  KOTenbHas Ha rasoobpasHOM W XMAOKOM Tonnuee",
nabopartopHas ycraHoBka TennoBon Hacoc ¢ MIMCO, KOMMNbIOTEPHbIE TPEHAXEPDI

MynbTumeauinHoe obopyaosaHue, crelnanusmposaHHas Mebernb, Aocka
YyeGHas ayautopus
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