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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMomn QUCLUNIIMHbI B CTPYKType obpa3oBaTenibHOM NporpaMmmsbl

BasoBas l:l Obsi3aTenbHas I:l JononHuTensHo

Bnok 1: aBnseTca dakynbTaTMBoM

BapuaTtusHasg IZ' Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb kOMMeTeHL MU obyyatoLleroca B obnactu aoeKTMBHOIO UCNONb30BaHNSA CNocoboB u
TEXHONOIMI CXKUraHUsi OpraHM4Yeckoro TonnmBea.

1.3. 3agaum gucumnnuHbI
e PaccmoTpeTb TennoTeXHNYECKNE XapaKTEPUCTUKN Pa3fIMYHbIX BUAOB TONNMBa
e  PackpbITb NPUHLMMNLI MaTepuanbHOro 1 TennoBoro 6anaHca npouecca ropeHust
e [lpogemMoHCTpUpoBaTb OCOOEHHOCTM pPas3fMYHbIX CMOCOOOB CXUraHusi, FOPEnoYHbIX YCTPOWCTB W
CUCTEM NMOAroTOBKM TONNMBa

1.4. NMepeyeHb NNaHMpyeMbIX pe3yrbTaToB 06Yy4YeHUsl NO AUCLMMNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMU OCBOEHUs o6pa3oBaTesNibHOWU NporpamMMbil

Ko
OTan opmmpoBaHusi
KOMneTeHumu dopmynupoBka KOMMEeTEHLMM
OrnK-1 CnocobHOCTb OCyLLECTBATL NOUCK, XpaHeHne, 0bpaboTky 2

N aHanu3 nHopMaLMm U3 pasnmyHbIX UCTOYHMKOB U Gas3
OaHHbIX, NpeacTaBnaTb eé B Tpebyemom dpopmarte c
NCNONb30BaHNEM WH(OPMALMOHHBIX, KOMMbIOTEPHbLIX U
CeTeBbIX TEXHOMNOIrni

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaThb:

1) TeopeTnyeckue © MeTOAOMNOrMYECKUe OCHOBbI Moucka, o6paboTkM W aHanmsa nonyyYeHHbIX
3KCnepuMeHTanbHbIX OaHHbIX

YmeTb:

1) ocyLLecTBNSATbL MOUCK, XpaHeHne, 0bpaboTky M aHanu3 MHOpPMaLMN U3 PasnUYHbLIX UCTOYHMKOB U 6as3
JaHHbIX

BnapgeTtb:

1) coBpeMeHHbIMY MHHOPMALIMOHHBIMU, KOMMBIOTEPHBIMU 1 CETEBBIMU TEXHOJTOTUAMM

MK-2 CnocobHoCcTb  NpoBOAWUTL  pacyéTbl MO TUMOBbLIM 2
mMeToaukam, NpoeKTUpoBaTb TexXHoJormyeckoe
obopyaoBaHue C UCMNOMb30BaHWEM CTaHO4APTHbLIX CPEeACTB
aBTOMaTu3auMm MPOEKTUPOBAHUS B COOTBETCTBUU C
TEXHUYECKNM 3a0aHNEM

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaThb:

1) cocTaB pasnuyHbIX BUOOB TONMMBA U UX TEMNOTEXHUYECKNE XapaKTEPUCTUKN,

2) cnocobbl CXUraHust TOMMMBa, NPENMYLLLECTBA U HEAOCTaTKK,

3) KOHCTPYKLMUM TOMOYHBIX YCTPONCTB, rOpenok, OPCYHOK U CUCTEM MOATOTOBKM TOMMMBA,

4) ocHOBbI AU HY3NOHHO-KUHETUHECKOW TEOPUM FTOPEHUS,

5) ocHOBbI 3KonorM4yeckon 6€3o0nacHOCTU NpPU CKUraHUM TONUBA.

YMmeTb:

1) paccumTtaTe MaTepuanbHbii GanaHc npouecca ropeHust Tonnuea (ONpeaenvTb TeopeTuyecknii o6bEM
BO34yXa U NPOAYKTOB CropaHusl),

2) paccuntatbh Tennoson 6anaHc npouecca ropeHus, onpeaenuTbs TeMnepaTypy B Kamepe CropaHus,

3) 060CHOBaHHO BbIOpaTh 3PMEKTUBHBLIN CNOCOO CXUraHuMs TOMMMBA, COOTBETCTBYIOLLUME TOPEriovHbIe
YCTPOWCTBA U CUCTEMbI MOAFOTOBKM TOMMNUBA,

4) paccuuTaTb OXmaaemble BbIOPOCHI BpeaHbIX BeLecTB 1 BblOpaTb Hanbonee ahpekTuBHbIN cnocod mnx
CHWDKEHUS.

Bnapetb:
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Kopg
KOMMEeTeHL MM dopmynupoBka KOMMNETEHLUM

OTan opmMmpoBaHus

1) ocHoBamMu COCTaBNEHUss MaTeEpPUanbLHOro 1 TensioBoro 6anaHca npolecca ropeHuns,
2) OCHOBaMu pacyETOB roperiok 1 adpoAMHaMMKM KaMmepbl CropaHus,
3) ocHoBaMu pacyéTa KOHLEeHTpaLumn BpegHbIX BbIOPOCOB.

1.5. AncumnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO HA4YaTo

c¢hopmMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B N.1.4:
e TexHuuyeckas TepmognHamuka (OlMK-1)
o [upporasoanHamuka TennoaHepreTnyeckux cucrem (OlK-1, MK-2)
e UWHpopmaTuka B 3agavax TennoaHepreTukn n tennotexHonormum (OlNK1. OMK-2)

2. COOEPXAHUWE OUCLUUMNIINHDbI

O6bem (Yachl)

HanmeHoBaHue n cogepxaHve
y4ebHbIX Moaynen, Tem n hopm KOHTpONs

0o4YHOE
obyyeHune

OYHO-
3a04HOE

obvyeHune
3a04HOE

obyyeHune

Y4yebHbI moaynb 1. Buabl opraHmyeckoro Tonnuea

Tema 1. TennoTexHn4eckne xapaktepuctuku TBépgoro Tonnuea. Coctae Tonnuea.
Buagbl ncxogHon macckl Tonnmea. BnaxHocTb. 30nbHOCTb. Bbixoa netyumx
BELLLEeCTB 1 CBOMCTBA KOKCOBOIoO ocTaTKa.

Tema 2. Cnocobbl nepepabotkn Tonnmea. O6oraiwieHne TBEPAOro ToOMMMBa.
paBUTaALMNOHHBIN U NOTauMoHHbIM cnocob oboraweHuns. Knaccudbumkaums
TBEPAOro Tonnmea. bypble n kKaMeHHble yrnu, aHTpaunThI.

10

Tema 3. CBowicTBa Xungkoro tonnmea. [NnoTHOCTb, BA3KOCTb, TEMMepaTypa BCMbILLKMN,
TemnepaTypa BOCMMiaMeHeHWsi, Temrnepatypa  CaMOBOCMIIaMEHeHMs,
TemnepaTypa 3actbiBaHus. Mapkun wmasyta. CsowctBa rasoobpasHoro
Tonnmea. HWXHUIN 1 BEPXHUI KOHLIEHTPALMOHHbIE Npefenbl B3pbiIBAEMOCTH.

Tekywmn koHTponb 1 (TecTupoBaHue)

Y4yebHbI moaynb 2. Cnocobbl CXXUraHusa Tonnuea

Tema 4. CnoeBoe, dakernbHOE W BUXPEBOE CXWUraHue. Bupgbl CnoeBbiX TOMOK.
Cxvranve B kunswem crnoe. CTaumoHapHbIN U LUPKYASLMOHHBIA KUMALLMA
cnon. LnknoHHble npeaTtonkn. HuskoTeMnepaTypHoe BUXPEBOE CXUraHue,
Tonka [lomepaHueBa. KonbueBas Tonka. [ocToMHCTBA M HeAoOCTaTKU
pasnu4HbIX CNOCOBOB CXUraHus.

Tema 5. Cuctembl nbinenpurotoBneHus. CIMN ¢ npsmeim BaysaHvem nbinun. CIMM ¢
NPOMeXyTouHbiM  OyHkepoMm. MenbHuyHOoe obBopynoBaHue. LapoBble
GapabaHHble MenbHULUbl. BankoBble MernbHULUbl. MoONOTKOBbleE MenbHULbI.
CuToBbIN aHanun3 Tonnuea.

Tema 6. lopenkn n dopcyHkn. Knaccudbmkauma ropenok. Buxpesble ropernku.
KomnoHoBka ropenok. MexaHudeckue, napoBble U KOMOGUHMPOBAHHbIE

POPCYHKM.

10

TeKyWwmn KOHTpOJb 2 (TeCTUPOBaHUue)

Y4yebHbI moaynb 3. OCHOBbI TEOPUU rOpeHUst

Tema 7. MartepuanbHbln 6anaHc npouecca ropeHusi. 3akoH [anbToHa.
CtexnomeTpuyeckue peakuum ropeHusi. TeopeTudeckun 06bEM Bo3ayxa U
npoayktoB  cropaHus.  KoadpcumumeHT  m3bbiTka  Bo3gyxa.  Boeibop
ONTMMarnbHOro 3HaYeHus koadpbmumeHTa n30bITKa BO34yXa.
[encTBnTEenbHbI 00BLEM BO3AYXA U NPOAYKTOB CrOpaHus.

11

Tema 8. TennoBow GanaHc npouecca ropeHus. Pacnonaraemas TennoTta Tonnuvea.
MoTepn TemnmoTbl OT XUMWYECKOTO U  MEXaHMYEeCKoro  Hepoxora.
Temnepatypa ropeHus. [padoaHanMTUYECKMA MeTonL  onpeaesieHuns
TemnepaTypbl B kKamepe cropaHus. ApuabatHas wu TeopeTuyeckas
TemnepaTypa ropeHus.

12

Tema 9. [dunddysmoHHO-kKMHeTUYeCKaa Teopusi ropeHus. KumHeTuka npouecca
ropeHus. FomoreHHoe 1 reteporeHHoe ropeHne. CKOpOCTb peakLMm ropeHus.
KuHeTnyeckme KOHCTaHTbl: KOHCTaAHTa XUMUYECKOW peakuum U 3Heprus
aktTuBaumu. TennoBon adpdekt peakumn. 3akoH AppeHuyca. 3akoH
MakcBenna-bonbLmaHa.

12
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O6bem (Yachl)
HaumeHoBaHwve u cogepxaHue o3| .89 g8
y4ebHbIX Moaynen, Tem n hopm KOHTpONs g § % % § g §
58| °¢gg €&
<) ®g ®o
Tema 10. Jkonorma B 3Hepretuke. OKcuMabl as3oTa W Cepbl, MEXaHU3M UX
obpaszoBaHus. Cnocobbl CHWKEHWsI BpeAHbIX BbIGPOCOB: peuupkynauus 10
ObIMOBLIX Fa30B, HECTEXMOMETPUYECKOE CXUraHue, CTyneH4YaToe CXUraHue.
ManoToKCUYHbIE rOperku.
TeKyWwmn KOHTpOJb 3 (TeCTUpPOBaHUe) 1
KypcoBas pa6ora 11
MpomexxyTo4YyHas aTrecTaumsa No QUCLUNIINHE (3K3aMeH) 36
BCEIO: | 144

3. TEMATUYECKWUIA NMNAH

3.1. llekunn
Homepa OuyHoe 0b6y4eHne OyHo-3a04HOE 06Yy4eHne 3aoyHoe obyyeHune

N3y4aeMbIX TEM Homep Obvem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (vacbl) cemecTpa (4acbl)

1 5 4

2 5 2

3 5 2

4 5 6

5 5 2

6 5 4

7 5 6

8 5 6

9 5 2

10 5 2

BCEIO: 36

3.2. MpaKkTnyeckne n ceMMHapcKue 3aHATUSA

Homepa OyHoe 06y4yeHne OuHo-3a04Hoe 3aoyHoe obyyeHune
M3yYAEMbIX HaVIMeHOBaHVIev o0yyeHne
Tem 1 popma 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vachbl) cemecTpa (yachbl) cemecTpa (vachbl)
1 CocTaB 1 CBONCTBa pasnnyHbIX 5 2
BMAOB TOMNMBa
Pacuét cuctem npurotoBneHusi 5 2
TOoNnnMBa
"openku n opcyHkn 5 2
MaTepuanbHbii 6anaHc 5 4
npouecca ropeHusi
Tennoson 6anaHc npouecca 5 4
ropexus
Pacyét KnHeTu4ecknx KOHCTaHT 5 2
10 PacyéT BpegHbIX BbIGpOCOB 5 2
BCEIO: 18

3.3. JlabopaTopHble 3aHATUA

Homepa O4yHoe 06y4yeHne OuHo-3a04Hoe 3aoyHoe obyyeHune
M3yaEMbIX HanmeHoBaHne § obyyeHve
Tem nabopaTopHbIX 3aHATUI Homep OGbem Homep OGbem Homep Obbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
1 OnpepgeneHue BNaxHoCTH 5 3
TonnvBa
1 OnpepgeneHune 301bHOCTU 5 3
TonnvBea
2 OnpepneneHue Bbixoga NeTy4mx 5 3
BELLEeCTB
2 Onpep,enem_e TEennoThbl 5 9
cropaHusi TBEpAOro TonnvBea

Pra
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Homepa OuyHoe 06y4eHne OuHo-3a04HOe 3aoyHoe obyyeHune
Msyqael\rljlblx HanmeHoBaHue Y 0o0yyeHne Y
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep O6vem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
BCEIO: 18

4. KYPCOBOE NPOEKTUPOBAHUE

4.1. Llenw u 3aga4m KypcoBomn paboTbl

1.PacuyéT npouecca ropeHus pasnuyHbIX BUAOB TOMNMBA.

2.CocTaBneHue matepuarnbHOro u TennoBoro 6anaHca npouecca ropeHus.

3.0npepeneHne TeOpeTUUECKNX U OENCTBUTENBHBLIX OO HEMOB BO3ayXa U NPOOYKTOB CropaHusl.
4.PacyéT TeMnepaTtypbl B kKamepe cropaHusi.

5.0npepeneHve coctaBa NPOAYKTOB CropaHus.

4.2. TemaTuka KypcoBomn paboTbl
PacuyéTt kamepbl cropaHnsi U Kamepbl CMELLIEHUs ANsi NONYyYeHUs CYLUUMNBHOMO areHTa

4.3. Tpe6oBaHMUA K BbINONTHEHUIO U NPEeACTaBNEHNIO pe3ysibTaTOB KypCOBOM paboTbl
Pabota BbinonHsieTca obydawowmMMnca MHAOMBUAYanbHO, C  WCMOMNb30OBaHWMEM MeETOAMK pacyéTta
MaTepuanbsHOro u Tennoeoro 6anaHca npoLiecca ropeHnsi, CPaBovYHON NMTepaTypbl 1 MaTepmarnos NeKLnn

PesynbTatbl nNpeacraBnsioTca B Buae oT4yéta, oo6bemom 10-15 nMCTOB neyaTHOro TeKkcTa, COAEpKaLLero
cnepywoune obsa3aTenbHble 31EMEHTHI:

®  3CKM3 pacCYETHOWN CXEMBI,

e pacyéThl,

e rpaduk onpeaeneHms TemnepaTypbl B Kamepe CropaHusi.

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa O4yHoe 06y4yeHne OuHo-3a04Hoe 3ao4yHoe oby4eHune
y4e6HbIX dopma Y obyyeHune 4
MOAYneu, no KOHTpONnsA
KOTOPLIM b Y, Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoauTca 3HaHUK cemecTpa cemecTpa cemecTpa
KOHTPOIb
1,2,3 TecTupoBaHue 5 3
6. CAMOCTOATEJIbHAA PABOTA OBYYAKLLEIOCA
- O4yHoe 06y4eHne Ouo-3a04HOe 3ao4yHoe oby4eHue
Buabl caMocToATeNbHO paboThi Y obyueHme Y
o6yqarou.|,er009| Homep O6bem Homep Ob6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
YCBOEHME TEOPETUYECKOIO MaTtepmana 5 15
[MogroToBKa K NpakTUYEeCKUM 3aHATUSAM 5 5
lMoarotoBka k TabopaTopHbIM 3aHATUSIM 5 5
BbinonHeHne KypcoBow paboThl 5 11
lNogroTtoBka Kk 3k3aMeHam 5 36
BCEIO: 72

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. XapaKkTepucTuka BUAOB U UCMOSb3yeMbIX MHHOBAUMOHHbLIX hOPM y4eGHbIX 3aHATUIA

O6bem 3aHATUI

B MHHOBALMOHHbIX hopmax
HanmeHoBaHue (vacebr)

Bnaos yqequlx Wcnonbayemble MHHOBALWMOHHbIE (DOPMBbI o o @ o @
3aHATUN g2 693 oz
E 3¢ 70
T = Z 0 =3, o s
SRV} S R) T S
[¢) ® 0 ® 0
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O06bem 3aHsaTUN
B MHHOBALMOHHbIX hopmMax
HanmeHoBaHue (yachbr)
BMaoB y”equ'X Mcnonbayemble MHHOBALMOHHbBIE (DOPMBbI ° o @ o @
3aHATUN 0= 583 g =
g0 I3 0 E
32 383 Sy
kS ®'8 ®'8
MpakTnyeckme | Ouckyccus, paboTa B Manbix rpynnax 34
N ceMuHapckmne
3aHATUSA
BCEIO: 34

7.2. Cncrema oueHMBaHusA ycneBaemMoCTu n OOCTUXEeHUN o6yqarou.w|xc;| Aansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaanunoHHaaA | X 6aJ'IJ'IbH0-peIZTI/1HFOBa$|

8. OBECINEYEHUE OUCLUUTMJIUHDI
8.1. YuebHasa nutepaTtypa
a) OCHOBHas y4ebHas nuTepaTtypa
1. KoTenbHble yCTAaHOBKM U NaporeHepatopbl [ONeKTpoHHbI pecypc]: yuebHuk/ B.M. Ilebepnes [n
ap.].— 3OnekTpoH. TekcToBble AaHHble.— M.: YuebHo-MmeToanyeckun LeHTp no obpa3oBaHuio Ha
KenesHoaopoXXHOM TpaHcnopTe, 2013.— 375 c.
Pexum goctyna: http://www.iprbookshop.ru/26812 - 3BC «IPRbooks»

2. lN'ybapes A.B. MNapoTennoreHepupytoLime yCTaHOBKM NPOMbILLSIEHHbIX NPeanPUATUIA [ONEKTPOHHbIN
pecypc]: yuebHoe nocobue ansa By3os/ ['ydapeB A.B.— OneKTpoH. TeKCToBble faHHble.— benropop;:
Bbenropoacknin rocyaapCTBEHHbIN TexHonormdecknn yHueepcutet um. B.I. Llyxoea, 3bC ACB,
2013.— 240 c.

Pexum goctyna: http://www.iprbookshop.ru/28379 - O9bC «IPRbooks»

6) gononHuTensHasa y4ebHas nuTepaTypa
3. MeToguyeckune ykasaHus K BbINOMHEHUIO CaMOCTOATENbHbIX, KOHTPOMbHbLIX PaboT 1 AOMaLLHNX
3afjlaHun No aucumnnuHe «Teopus ropeHns n B3pbiBa» [ONEKTPOHHbLIN pecypc]/ — DNEKTPOH.
TeKCToBble AaHHble.— M.: MoCKOBCKMI rocyaapCTBEHHbIN CTpouTeneHbIn yHuBepcuteT, 96C ACB,
2014.— 38 c.
Pexum goctyna: http://www.iprbookshop.ru/27731 - OBC «IPRbooks»

8.2. NepeyeHb y4ebHO-MeTOANYECKOrO 06ecnevyeHns ansi CaMocTosTeNIbHOM paboTbl obyyvarowmxca
no AvcuunnuHe
1. Benoycos, B.H. Tonnuso v Teopus ropexusi. Yactb 1. Tonnueo [Tekct]: yueb.moc. / B.H.Benoycos,
C.H.CmopoauH, O.C.CmupHosa.- Cl16.: CMN6IrTYPI1, 2011.- 85 c. — Pexxum goctyna:
http://www.nizrp.narod.ru/toplivoiteorgoren.htm. — 36 BLWT3
2. Benoycos, B.H. Tonnueo v Teopus ropexusi. Yactb 2. Teopusi ropenus [Tekct]: yae6.moc. /
B.H.Benoycos, C.H.CmopoauH, O.C.CmupHoea.- Cl16.: CM6I'TYPI, 2011.- 141 c. — Pexum goctyna:
http://www.nizrp.narod.ru/ toplivoiteor2.htm. — 36 BLWUT3
3. Benoycos, B.H. Tonnueo v Teopus ropexust. [TekcT]: y4eOHO-METO/I. TTOC. IS BHIII. J1a0.pad. /
B.H.Benoycos, O.C.CmunpHoea, C.H.CmopoguH.- CIM6.: CM6ITYPI1, 2016.- 58 c. — Pexum goctyna:
http://www.nizrp.narod.ru/metod/kpte/15.pdf. - 36 BLUT3
4. benoycos, B.H. OcHoBbl cxuranus rasa [TekcT]: yue6.noc. / B.H.benoycog, O.C.CmupHoBa,
C.H.CmopoauH.- CI16.: CM6IrTYPI, 2009.- 41 c. — Pexum goctyna:
http://www.nizrp.narod.ru/osnsgigan.htm. - 36 BWIT3

8.3. NepeyveHb pecypcoB MH(hOPMaLMOHHO-TENIEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeobxoauMbIX AN OCBOEHUSA OUCLUMNIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru OnekTpoHHas BubnuoTeka MeToANYECKUX yYKasaHWi,
y4yebHO-MeToanYeckux nocodur BLUTI
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8.4. NMepeyveHb MH(POPMALMOHHbLIX TEXHOMOIMIN, UCMOMb3yeMbIX NPU OCYLLeCTBIEeHUU
obGpasoBaTenbLHOro npouecca Nno AMcUMnnunHe, BKIO4Yasa nepevyeHb NPoOrpaMMHOro oéecrne4vyeHus u
MH(OPMALMNOHHBIX CMPaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHMYECKON Ga3bl, HEOOX0AMMOM ANs OCyLLEeCTBNEeHUsA
obpasoBaTenbLHOro npouecca Nno AUMCcUMnnmHe
1. IlekunoHHas ayamtopusi ¢ MynbTUMeANNHbIM y4eOHbIM KOMMNNEKCOM, BUAEOMPOEKTOP C 3KPAHOM
2. YyebHas nabopartopua Tonnmea 1 NpoLECCOB rOPEHNS: KanopumMmeTp, KanopumeTtpuyeckast bomba,
TepmomeTp bekmaHa, anekTpoHHbIE BECHI, MydenbHasi NeYb, CYLLUIbHbIN LWKad, SKCMKaTop.

8.6. MHble cBegeHunAa u (Mnu) matepuansl
KomnbloTepHble Npe3eHTauumn, AeMOHCTPALMOHHBIE MNakaTbl, pa3gaToyHble MaTtepuarnbsl, MOENN.

9. METOANYECKUE YKA3SAHUA ONA OBYYAKOLWMNXCA NO OCBOEHUIO

ONCLUUNINHbI
Buabl yuebHbIx
3aHATUI U
camMocTodaTellbHaA OpFaHVI3aLI,VI$| OeATeNnbHOCTU o6yqa|ou.ler009|
paboTta
oby4armxcs
Nekumn OcBoeHVe NeKUMoHHOro MaTepuana obydvarowmmcs npegnonaraet crnegylolime
BMUAbl padoT:
e npopaboTka pabo4yelr NporpaMmbl B COOTBETCTBUM C LeNsMu, 3agadam,
CTPYKTYPOM U cogepkaHnem OUCUUMIUHBI;
e KOHCMEKT neKUWi: KpaTKo, CXemMaTuU4yHOo, nocrefoBaTenbHO UKCMPOBaTb
OCHOBHbIE MONOXEHWS, BbIBOAbI W (POPMYNMPOBKKW; MOMeYaTb BaXHble
MbICIN, BblAENATH KIOYEBbIE CIOBA, TEPMMHBI.
Ecnu camoctositensHo He ygaértca pasobpaTtbca B martepuwane, Heobxognmo
copmynupoBaTb BOMPOC M 3adaTb MPenofaBaTesito Ha KOHCynbTauuuv WU Ha
NpaKkTUYECKOM 3aHATUN.
MpakTnyeckune Ha npaktuyeckux 3aHsATUSX PasbACHSIOTCA TeopeTuyecKue MOJoXKeHMs Kypca,
3aHATUSA oby4yarolmecss OBrnageBaldT HaBblkaMu NPOBEOEHUS TEMNNIOTEXHUYECKUX PaCYETOB,
HaBblkamn cbopa, aHanu3a U o06paboTkM wWHpoOpMauMm AN NPUHATUS
CaMOCTOSITENbHbLIX PELLUEHUIA.
MoproToBKa K MPaKTUYECKUM 3aHATUSAM NpeanonaraeT crnegyrowme suasl padoT:
e paboTa C KOHCMNEKTOM FEKLUIA;
e MOAroTOBKA OTBETOB K KOHTPOMbHbIM BOMPOCAaM, TECTOBbIM 3a4aHusM.
JlabopaTopHbie JlabopaTopHble 3aHATUS CMOCOOCTBYIOT Pa3BUTUIO MPaKTUYECKMX HAaBbLIKOB
3aHATUSA BNageHus n3ydaeMbiMu metTogamu, obopyaoBaHMem, TEXHONOTUSIMU U Op.
B pesynbTate npoBegeHus nabopaTtopHbIX 3aHATUA Oby4valoMICs AOSDKEH
OCBOWTb METOAMKY WCCNedoBaHUS TEXHUYECKMX XapakTepucTuMK TOnnuBa U
NpOoLLeCCOB ropeHust.
CnenyeT npenBapuTenbHO M3Y4YUTb METOOUYECKME YKa3aHWsi MO BbIMOJIHEHUIO
nabopatopHbix pabot (benoycos B.H., CmnpHosa O.C., CmopoauH C.H., Tonnueo
n Teopus ropeHus. YuebHo-meToamyeckoe nocobme no BbINONHEHMIO NTabopaTopHbIX
pabot — CIN6: CN6ryrTh, BWUTS3, 2016).
CamocTosaTensHas CamocTosaTensHas paboTa npeanonaraeT pacluMpeHve U 3akpensneHve 3HaHumn,
paboTta YMEHUIA N HaBbLIKOB, YCBOEHHLIX HA ayAUTOPHbIX 3aHATUAX NMYTEM CaMOCTOATENbHOM

npopaboTkn y4ebHO-MEeTOAMYECKNX MaTepUarnoB.

CnepnyeT npeaBapUTENbHO U3YYUTb METOAMYECKME YKasaHusl MO  BbINOSIHEHWIO
KypcOBOW paboThl.

Mpu noaroToBke K 3K3aMeHy HEOOXOAMMO O3HAKOMWUTLCS C MepeyYHeM BOMPOCOB,
npopabotaTb KOHCMEKTbl JIEKUMA U MNPAKTUYECKMX 3aHSTUA, PEKOMEHOYEMYHO
nuTepaTtypy, Nony4YvTb KOHCYNbTaUMIO Y NpenogaBartens.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMU

10.1. OnucaHue nokasatenen v KPUTEPUEB OLIEHWBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
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dopMupoBaHus, onMcaHue LKan oLueHNBaHUA

10.1.1. Noka3aTenu oLeHUBaAHMUA KOMMNETEeHLMN Ha 3Tanax ux ¢popmmpoBaHusi

(onpegennTb TeopeTHyecknii 06 bLEM Bo3ayxa

W NPOAYKTOB  CropaHus);  paccunTaTtb
TennoBol GanaHc npouecca  ropeHus,
onpegenuTb  Temnepatypy B  Kamepe
cropaHus; 0060CHOBaHHO BblOpaTh

3 EKTUBHLIA CNOCOD CXUraHust TOMNUBA,
COOTBETCTBYIOLLME FOPENOYHbIe YCTPOMCTBA
n cucTemsbl NnoAroToBKM TONnNuBa;
paccuntatb oXxugaemble BblOpPOChl BpeaHbIX
BeLlecTB " BbIbpaTh Hanbonee
3 PEKTUBHBIN CNOCOD UX CHKEHMS.

AHanusupyet OCHOBbI cocTaeneHus
maTepuanbHoro U Tennosoro 6GanaHca
npouecca TrOpeHWsi; OCHOBbl  pPacyéToB

roperiok u aspoaMHaMMKN Kamepbl CrOpaHus;
OCHOBbI pacyéTa KOHUEeHTpauunm BpeaHbIX
BbIGpOCOB.

Kop, HanmeHoBaHue Mpenctaesnexne
KOMMeTeHL MM - OLEHOYHOrO OLEHOYHOro
lMokasaTenu oueHNBaHNS KOMNETEHLUN
(3Tan ocBoeHuMs) cpencTtea cpenctsa B choHae
ONK-1 (2) [eMoHCTpUpyeT 3HaHUS TEOpeTUYECKUX W YCcTHOE MNepeyeHb
METOAONOMMYECKNX OCHOB novcka, | cobecegoBaHue, BOMPOCOB A1
0bpaboTkn n  aHanusa NOMyYeHHbIX KOHTPOMbHbIE YCTHOTO
3KCNepUMeHTarbHbIX AaHHbIX. pacyéTHble cobecenoBaHus
[MokasbiBaeT yMEHWA OCYLLEeCTBRATb MOUCK, 3agaHus, (40 Bonpocos);
XpaHeHwue, o6paboTky " aHanua | Kypcosas paboTta BapuaHTbl
nHdpopMaLmMM 13 pasfnyHbIX UCTOYHMKOB U KOHTPOJSbHbIX
6a3 AaHHbIX. 3agaHun (10
MokasbiBaeT YMEHbSsI NCMNonb30BaHWs BapuaHToB),
COBpPEMEHHbIE NHOPMaLMOHHbIE, KypcoBas paboTta
KOMMbIOTEPHbIE U CETEBLIE TEXHONOTUMN. (10 Tem)
MK-2 (2) [leMOHCTpupyeT HaBblkKM OLEHKM CcOcTaBa YcTHoe MepeyeHb
pasnuyHbIX  BMOOB  TonnMBa UM ux | cobecepoBaHue, BOMPOCOB A1
TennoTexHn4eckne XapaKTepUCTUK,; KOHTPOMbHbIE YCTHOTO
cnocoboB CXXWraHnst TONNMBa, NPeMMyLLEecTB pacyéTHble cobecenoBaHus
M  HepocTtaTkoB. [lokasbiBaeT  3HaHUA 3agaHus, (40 Bonpocos);
KOHCTPYKLIMM TOMOYHbLIX YCTPOWCTB, rOPesioK, | Kypcoasi paboTa BapuaHTb!
hOpCYHOK M CUCTEM NOATOTOBKM TOMMMBA; KOHTPOJSbHbIX
OCHOB AP DY3UOHHO-KMHETUYECKON Teopuu 3apgaHum (10
ropeHus; OCHOBB! 3KOJIOrMYECKOM BapuaHToB),
6e3onacHOCTV Npu CXUraHUM ToNnMBea. KypcoBasi paboTa
CnocobeH paccuuTaTb MaTepuasnbHbIN (10 Tem)
GanaHc npouecca ropeHuss  Tonnvea

10.1.2. OnucaHue WKan v KputTepueB oLeHMBaHNA CPOPMMUPOBAHHOCTU KOMNETEeHL UM

KpuTtepuu oueHnBaHnsa c)opMMpoBaHHOCTU KOMMNETEHLUN

KpuTepum oueHnBaHna chopMmMpoOBaHHOCTY KOMMETEHLNIA

OueHka no
TpagauLMOHHON
Lkane YcTHoe cobecenoBaHme MpakTnyeckoe 3agaHune Kypcosas pabota

MonHbIN, ncuyepnbiBaowmi | Obyyarowmncs Kputnueckoe "
OTBET, SIBHO | AEMOHCTpUpyeT pa3HOCTOpPOHHEee
OEMOHCTPUPYIOLLMIA npaBunbHOE MOHUMaHWE | pacCMOTPEHME BOMPOCOB,

OTNNYHO rnyGokoe MOHMMaHWe | YCroBus 3ajauu, | cBMaeTenbCTBYOLLEE )
npegMeTa W LUMPOKYH | BNageHue HaBblkamMu ero | 3HauymTernbHOW

apyaMuMIio B OoLeHMBaeMol | aHanmaa,

BblbOpa

camocTodaTenbHon pabote cC
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obnactn. Kputnuyeckun, | HyxHbIX popmyn ans ee | UICTOMHUKaMW. KayecTtBO
OpUrMHanNbHbLIN  NOAXO4 K | peLleHus, 3HaHWE | UCMOSMHEHUSA BCEX 3MEMEHTOB
mMaTepuany. pasmepHocTen 3agaHugd NONHOCTLIO
dpusnyeckux BEMNUYMH. | COOTBETCTBYET BCEM
Ymeet NPUMEHSATb | TpeboBaHUAM.
MaTeMaTn4eCcKun
annapart ans
peanu3auun nnaxa
peLleHnsa 3agayum u, ecnm
3TO HeobXxoaMMOo, MOXeT
npeacTaBuTb ero
rpacpmyecku. Monyumn
npaBumnbHbIA  OTBET U
MOXeT ero
WHTEpPNpPEeTUpOBaTh.
OTteBeT cTaHpapTHbid, B | Obyyarowmmncs PaboTta BbINONHEHa B
uenom KayeCTBEHHbIN, | 4EMOHCTpUpyeT COOTBETCTBMM C  3afaHuEM.
OCHOBaH Ha BCEX | JocTaTtovyHoe MoHumaHue | Mimerotca oTgenbHble
o6s3aTenNbHbIX UCTOYHUKAX | yCroBus 3ajayu, | HecyLlecTBeHHblE OWNBKN unm
UHdopmauuu. BNafgeHue HaBblkamMu €ero | OTCTynneHus oT npaswn
MpucytcTByOT HEBOMbLUME | aHanu3a, BblibOpa | odopmneHns paboTsbl.
npobenbl B 3HaHWAX WM | opmyn ansi ee
HecyLLeCTBEHHbIE OWNOKK. | pelueHuns, 3HaHue
pasmMepHoCTeN
dur3nYecKmx BEJTUYUH.
Oonyckaet
xopotlo He3HauYuTenbHbIE
NorpeLuHoOCTH npu
NPYMEHEHUN
MaTemMaTn4ecKoro
annapara ans
peanu3auun nnaxa
peLueHns 3agaym
Monyyun npaBurbHbIN
OTBET, HO MUCMbITbIBAET
3aTpygHeHus ¢ ero
WHTepnpeTauunen.
OtBeTt HenonHblK, | Obyyatowmics BHMKaeT B | 3agaHue BbIMOSTHEHO
OCHOBaHHbI TOMbKO Ha | CMbICN YCMOBUSA 3ajauyu, | NOMHOCTbIO, HO c
NEKLMOHHbIX MaTepuanax. | noHMMaeT nnaH ee | MHOroYMCneHHbIMMU
lMpy NOHMMaHUKN CyLLHOCTU | peleHns, OdHaKo, He | CyWEeCTBEHHbIMM  OLMbKaMu.
npegmMeTta B Lenom | MoXxeTt B MONHoW mepe c | [1pyn 3TOM HapyleHbl npasuna
NPUCYTCTBYIOT NMOMOLLbIO odopMneHns unm CpoKu
CYLLECTBEHHbIE OLWMOKN | MaTeMaTU4ecKoro npeacTtaBneHns paboTsol.
YAOBMNETBOPUTENBHO | ), npobenbl B 3HaHWAX | annapaTa peann3oBatb
cpa3dy MO  HecKonbKMM | ee  peweHne.  3Haet
Temawm, He3HaHue | pasaMepHOCTU
(nyTaHuua) BaXHbIX | PU3NYECKNX BENNYMH,
TEPMUHOB MOXET caenaTtb PUCYHOK
UNn CXemy, NOACHAOLLYIO
peLleHue 3agayv.
HecnocobHocTb oTBeTUTb | OByyatowuincs He MoxeT | OTcyTcTBUE oAHoro nnu
Ha Bonpoc 6e3 nomoLwn | NpoaHanu3MpoBaTb HEeCKOMNbKUX obsa3aTenbHbIX
ak3ameHaTopa. HesHaHue | ycnosue 3afjaun, | anemMeHToB  3ajaHus, nnbo
3HAYUTENbBHOM 4YacTu | HaMeTuTb nnaH €€ | MHOTOYUCTIEHHbIE rpybbie
NPUHUMMMANbHO  BaXHbIX | pelueHus, BblOpaTb | owmnbkn B paborte, nmbo
HeyRoBRETEO- 3N1EMEHTOB  OUCLUNAWHLI. | hopMyrbl n nnoxo | rpydboe HapyleHvue mnpaBuI
MHorouucrneHHble rpybble | opueHTnpyeTcs B | opOpMIIEHMS UMM CPOKOB
pUTENLHO OLLMGKW. du3MdeckMx BenuuMHax, | NpeacTaBneHnst paboThl.
MNonbITKa CNUCbIBaHUSA, | HE Bnageet | lNpeacraBneHue YyXXON
NCnonb30BaHUA MaTemMaTuyecKnm paboTtbl, nnarvat, Nnbo oTkas
HepaspeLleHHbIX annapaTtoMm. OT nNpeacTaBneHnsi paboTol.
TEXHUYECKUX yCcTponcTB | lNpeacrtaBneHne  Yyxom
unu nonb3oBaHus | paboThl, oTKas oT
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NoAcKasKom Opyroro | BbINOMHEHUS 3agaHus
yenoseka (BHE

3aBMCMMOCTM oT

YCMNELHOCTH Takou

NonbITKK).

10.2. TunoBble KOHTPOJIbHbIE 3a4aHNA U UHble MaTepuarnbl, HeOOXoauMbIe ANA OLEeHKN 3HaHUMN,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbHOCTU, XapaKTepuayrowme atanbl POpMUpOBaHUs

KOMMeTeHUun

10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3Tanamu

dopMuUpoBaHUs KoMNeTeHUMH

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 MponcxoxgeHve opraHnM4ecKoro Tonanea 1
2 | CocTtaB pas3nu4yHbIX BUOOB TOMMMBa 1
3 Buabl ncxogHom macchl Tonnmea 1
3 | BrnaxHocTb Tonnmea 1
4 | 30NbHOCTb, COCTaB U coAepKaHNe MUHepanbHbIX NpUMecen 1
5 | Bbixog NeTy4Yux BellecTB MU CBOMCTBA KOKCOBOrO ocTaTtka 1
6 | Cnocobbl nepepaboTku TBEpAOro TOoNNMBa 2
7 KokocoBaHme 1 NonykokcoBaHue 2
8 "paBMTaLMOHHBIN 1 PNIOTAUMOHHbIN cnocob oboralleHus 2
9 Knaccudumkauns TBEpaoro Tonnmea 2
10 | Cnocobbl nepepaboTkm HedpTn 3
11 CBoWCTBA XXWUAKOro Tonnmea 3
12 | CponcTBa razoobpasHoro Tonnvea 4
13 | MNpupoaHbIi, HePTENPOMBICIOBbLIN U UCKYCCTBEHHbIE rasbl 4
14 | HuXHWIA N BEPXHUIN KOHLIEHTPALMOHHbIE Npeferbl B3pblIBAEMOCTH 4
15 | Cnocobbl cxvraHus Tonnmea 5
16 | CxuraHue B MIIOTHOM Croe 5
17 | CtaumoHapHbI U UMPKYNSLIMOHHBIA KUNSALWWIA CNOon 5
18 | ®akenbHbIV cnocob cxuraHus 5
19 | BbicokoTemnepaTypHOe BUXPEBOE CXUraHune 6
20 | HuskoTemnepaTypHOE BUXPEBOE CXUraHue 6
21 KonbLeBasi Tonka 6
22 [MoaroToBKa TBEPAOro TOMMMBA K CXXUIraHUo 7
23 | Cuctembl NbinenpuroToBnexHns 7
24 | MenbHuU4HOe 06opyaoBaHue 7
25 | CwuTOBbIV aHanu3 Tonnvea 7
26 | Knaccudmkaumsi 1 KOMNOHOBKA ropesiok 8
27 | MasyTHble OpPCYHKM 8
28 | MaTepuanbHbIn GanaHc npouecca ropeHns TBEPAOro U XUOKoro Tonnvea 9
29 | MaTepuanbHbIn 6anaHc npouecca ropeHnsa ra3aoobpasHoro Tonnmea 9
30 | KoaddumumeHT nsbbiTka Bo3gyxa 10
31 | Tennosow GanaHc npouecca ropeHus 10
32 | N'pachoaHannTnyeckun MeTog onpegeneHs TemnepaTypbl ropeHns 10
33 | KuHeTtuka npoliecca ropeHusi 10
34 | OHeprus aktueaumu, 3aKoH Makceenna-bonbLmaHa, Tennoson adpcekT peakumu 10
35 | 3akoH AppeHuyca. CKOpOCTb XMMUYECKON peakLmm 10
36 | Ondppy3anoHHO-KMHETUYECKas TEOPUSI TOPEHNS 10
37 | Jkonorusa B aHepreTuke 10
38 | Okcupgbl a3oTa 1 cepbl, MEXaHN3M MX 06pa3oBaHMs. 10
39 | Cnocobbl CHMKEHUSA BpeHbIX BbIOpOCOB 10
40 | ManoTOKCUYHbIE ropeskn 10

BapuaHT TMNOBLIX 3aA4aHUK, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBMEHHbIMU 3TanaMmu
chopMupoBaHusi KOMNETEHUUN
I_rl\j:‘: Ycnosusa TMNOBLIX 3aaad (3agadv, Kencos) OTtBeT
1 Mcxoosa u3 3a[]JaHHOro cocTaBa Tonnuea, | PeweHne
onpefenuTb: - HU3LWYK TEennoTy cropaHus pabodven | Huswasg Tennota cropaHus  paboyen
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mMaccbl TOMMNMBa, - BbICWIYK TEMNOTYy CropaHusa | Macckl TOMMMBA, COMMacHo dopmyrne
paboyeir Maccbl TOMNMBa,- BbicWyl TennoTy | MeHaeneesa:

cropaHusi 6e330MbHOM Macchl TOMnMBa M cAenatb | Q =339C" +1030H " +109S,, , —1090" —25W ", k/forc/ ke,
MOTUBMPOBAHHBLIN  BbLIBOA O  MPUHAANEXHOCTU

[AHHOTro TOMMMBA K OQHOMY M3 BUZOB Yrien Q=339-55,8+1030-3,7+109:1,7-109-9,8—
Cocrtas Tonnmea, %: —25-10,5 = 21584 k[x/xkr.

Wr=10,5; A'=17,9; S'=1,7; C'=55,8; H'=3,7;

N'=0,6,0=9,8 Bbiclias Tennota cropaHus pa6odeit

mMacckl TonnuBa (C  Y4€TOM TennoTbl
KOHZEeHcaLun BoAsSHbIX NapoB):

Q =Q; —25(W " +9H "), ko ! ke;

Qs' = 21584+25-(10,5+9-3,7) =
22679 KIK/KT.

MepecuynTbiBaeM BbICLLYIO TennoTy
cropaHua ¢ paboyenn Ha 6e330MnbHYO
Mmaccy:

Qs&= Qs" - [100/(100-A")] =
22679-[100/(100-17,9)]=27623 kOx/kr.

CornacHo npuHsaTon B Poccuu
Knaccudukaumm yrnew, Bbicllas Tennorta
cropaHus 6e330MnbHOM  Macchl  Bypbix
yrnen meHbwe 24 MIDk/Kr, a KaMeHHbIX
yrnen — 6onblue 24 MIOx/kr.

Q& = 27,6 MOx/kr > 24 MOx/kr, T.e
OaHHbIN  yronb NPUHAANEXUT K Kraccy
KaMeHHbIX yrnemn.

10.3. MeToanyeckue matepuansl,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUI, BNnageHuin (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLmx atanbl opMUpPOBaHUS KOMNETEHLUN

10.3.1. YcnoBusa gonycka ob6yyvalolerocs K caaye aksaMeHa, 3almMTte KypcoBon paboTbl U NOpAAoOK
NUKBUAaLUN aKkageMnyeckomn 3a40sKeHHOCTHU
MonoxeHne O nNpoBeOeHWM TEKYLLEro KOHTPOSsi YCNeBaeMOCTU U MPOMEXYTOYHOW aTTecTaumm
obyvatowmxcs

10.3.2. dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCLUUNIINHE

YCTHadA X nucbmeHHast | X KOMMNbOTEPHOE TeCTUPOBaAHNE MHaA

10.3.3. Oco6eHHOCTU NPOBeAeHUA IK3aMeHa 3aliUTbl KYPpCOBOM paboThbl
Bpems Ha nogrotoBky — 30 MVH, B 3TO BpeMs BXOAMWT NOArOTOBKa OTBETA HA TEOPETUYECKUI BONPOC
N peLleHne NpPakTUYeCKoro 3agaHusi.

3awuTta KypcoBoi paboTbl ABNAETCA YCNOBMEM AOMYcKa K aKk3ameHy. Bpemsa, oTBoaMmoe Ha 3alwuTy
KYpPCOBOIO MpOeKTa He AOSHKHO npeBbiwaTth 15 MWH BKIOYas KpaTKWii Aoknag no pesynbTataM KypcoBOM
paboThbl U OTBETHI HA BOMPOCHI

PNA n13.03.01 TonnuBo 1 NPOLECCHI TOPEHUst B TENSIOSHEPreTUYECKNX YCTaHOBKaxX CrtpaHnua 12 n3 12
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