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1. Uenun n 3agaum aucumnnuHbl

Llenbto ocBoeHMs gucumninuHbl « Tensno- n xnagoTexHuka» sisnaeTca opmmpoBaHue
KomneTeHumn oby4vatowerocs B obnactm npodeccnoHanbHOn [eAaTenbHOCTU U cdepe
npodeccnoHanbHON AeAaTeNbHOCTH:

- 26 XuMmun4yeckoe, XMMUKO-TEXHOSTOrMYeckoe Npou3BoACcTBO (B chepax nponsBoacTBa
HeopraHM4YeckMx BeLLeCTB; NPOM3BOACTBA MNPOAYKTOB OCHOBHOIMO WU TOHKOrO OpraHm4eckoro
CUHTE3a; NPON3BOACTBA NONIMMEPHbLIX MaTepunarnos);

- 40 CkBO3Hble BMAblI NpodheccnoHanbHON AEATENbHOCTM B MPOMbILISIEHHOCTU (B
chbepe opraHnsaumm n NpoBeAEHUS Hay4YHO-UCCeaoBaTENbCKMUX U ONbITHO-KOHCTPYKTOPCKNX
paboT B 06nacTn XMMmM4eCKoro 1 XMMMKO-TEXHOSTOrMYECKOro NPpOM3BOACTBA)

[ducumnnuHa HanpaBneHa Ha pelleHne 3agady npodeccuoHanbHOW OesATENbHOCTU
cnegyroLwmnx TUMNOB:

Hay4Ho-uccriedogamersibCKul;

mexHosio2u4ecKud.

lMporpamma cocTaBneHa B COOTBeTCTBMM C TpebosaHuamu degepansbHOro
rocyaapCtBeHHOro obpasoBaTenbHOro cTaHgapTa Bbicero o6pa3oBaHUSA, Ha OCHOBE
NPUMEpPHON OCHOBHOM obpa3oBaTenbHOW nporpaMmmbl  BbiClero obpasoBaHus Mo
HanpasneHuto noarotoBkn 18.03.01 «Xumudeckas TexHonorusi», (ypoBeHb obpasoBaHus -
Oakanaspuar).

2. TlepeyeHb MNMaHUpPyeMbIX pe3ynbTaToB OOYy4YeHUA, COOTHECEHHbLIX C
nraHMpyemMbIMU pe3yfibTaTaMu OCBOEHMA OCHOBHOM obpa3oBaTenbHOM NporpamMmmbl

B pesynbrtate 0OCBOEHMS OUCUMMAMHBI B COOTBETCTBMM C NpPeayCMOTPEHHbIMU
KOMNETEHUNAMIN 00y4atoLLMACA OOITKEH:

Kopg HanmeHoBaHune Koa n HanmeHoBaHue nHankaTopa OCTUKEHUS
n/n | KomneTeH KoMneTeHumm KOMNeTeHunmn
Lumm
OrK-2 CnocobeH ucnonb3oBatb | NWO20nk.2 — NpUMeEHSIET 3HAHNSA OCHOB (PN3NYECKNX SBEHUN U
MaTeMaTU4eckue, XUMMUYECKMX NPOLLECCOB, OCHOBHbIE 3aKOHbI (OU3UKKN, XUMUMN,
husmnyeckme, (UBMKO- | MexaHWKu B npodeccuoHanbHOM AeATENbHOCTN
XMMUYECKME, XMMUYecKue
MEeToAbl ANs pelleHust 3afad
npodeccroHanbHow
LesATenbHOCTU
Koa n HanmeHoBaHWe nHankaTopa PesynbraTthl 06y4YeHust (NokasaTenu oLueHUBaHUS)
OOCTMXKEHMS KOMMETEHLNN
WO20nko — [lpumeHsieT 3HaHWs OCHOB | 3HaeT OCHOBbl TEPMOAMHAMUKM W  Tennonepegadn Aans

d)MSW—IeCKMX SIBMEHUN 7 XUMUNYECKUNX pac4yeToB TepMoaAMHaAMMNYECKMX npoueccoB, LUWMKIOB WU UX
npoueccoB, OCHOBHble 3aKOHbI (*)M3I/IKI/I, rnokasatenen B npowecce FIpOMSBOJJ,CTBeHHOIZ Kcnnyatauun mn
XUMUN, MEeXaHUKN B npod)eccmoHaanoﬁ nceneaoBaHMy TensioBoro M XonoguibHOro OGOpyﬂ,OBaHI/IFl

neATenbHOCTU Ymeet NPUMEHATbL OCHOBbI TeEpMOAMHAMUKN U Tennonepeaadun
ana pacdyeToB TepMoAMHaMU4YeCKMX npoueccoB, LIMKIOB U UX
rnokasatenen B npowecce FIpOMSBOJJ,CTBeHHOIZ Kcnnyatauunm mn
nccrnegoBaHM TensioBoro U XxonoausbHOro O60pyﬂOBaHVIF|

MMeeT HaBblKM MNPUMEHEHUS OCHOB TEePMOAMHAMUKU U
Tennonepegadn:  ans pacyeToB  TEPMOAUHAMUYECKNX
MPOLIECCOB, LMKMNOB W WX rokasaternen B Mpouecce
MPOU3BOACTBEHHOW IKCTyaTauun v UCCRenoBaHnm TENNoBoro




N XonogunbHOro O60pyD,OBaHI/IF|

3. MecTo AucuMNINHbLI B CTPYKType obpa3oBaTenbHoun nporpammsl BO

OucumnnuHa «Tenno- n Xf1lagoTeXHUKa» OTHOCUTCS K MOAYIo
«ObuwenpodeccmoHanbHbIi» OCHOBHOW ObpasoBaTenibHOM MporpamMmmbl MO HamnpaBfEHUIO
nogrotoBkn 18.03.01 «Xummyeckas TexHonorusi», ypoBeHb obpasoBaHus - HGakanaspuar).
OucumnnuHa sensetca 06a3aTenbHON K U3YYEHUIO.

OucumnnuHa «Tenno- M xnagoTexHuka» 6GasnpyeTcss Ha 3HaHUAX, YMEHUAX W
HaBbIKax, NOSTyYEHHbIX NPU U3y4yeHUn ancumnnuH: «MartemaTtukay, «dusmka», « Xummnay.

OucumnnuHa «Tenno- n xnagoTexHuka» SBNAeTCa npealecTBylowen A OCBOEHUA
avcumnnuH:  «Obwas XuMmuyeckass TEXHOMOrMsl M XMMUYECKMe peakTopbly, «OCHOBBI
npoekTuposaHmss 1 obopyaoBaHne B  MPOM3BOACTBE  HEOpPraHUMYEeCKMX  BELLEeCTBY,
«TexHonorus n obopyaoBaHue nepepaboTky NOIMMEPOBY.

4. O6bem AucUUNNHBbI U BUAbI y4eOHOM paboTbl
O6wWas TpyA0eMKOCTb ANCLMMIIMHBI COCTaBMSET 2 3a4E€THbIX EQUHNLL.

Buabl yue6HOM paboThl Bcero akap. | PacnpepeneHue
YacoB TPYAOEMKOCTHU
no cemecTpam,
akK.u.
4 cemecTp

O6was TpyaoeMKoCTb ANCLMNIUHBI 72 72
Konmakmmuasi paboma, e m.4y. ayOumopHbie 3aHSImusi: 37 37
JNekyumn 18 18

B TOM 4ucne B hopme npakTU4eckon nogroToBKN 0 0

MpakTnyeckune 3aHsaTusa (M3) 18 18

B TOM 4ucne B hopme npakTU4eckon nogroToBKN 0 0

KoHcynbTauuu TekyLime 0,9 0,9

Bup atTectauum (3a4er) 0,1 0,1

CamocmosimenbHasi paboma: 35 35
M3yuyeHne wmatepuanoB no ydebHukam (cobecepoBaHue, 15 15
TeCcTMpOBaHVe, peLleHne Kenc-3agaHum)
U3yueHune Marepuanos, N3IOXEHHbIX B nexkumsax 10 10
(cobecepoBaHue, TECTUPOBaHME, PELUEHNE KeNC3agaHnn)
MogroToBKa K 3aL4mTe MO NPaKTUYECKUM 3aHATUSM 10 10
(cobecenoBaHue)

5 CopepxaHue AUCUMNNUHBLI, CTPYKTYpUpOBaHHOe no Temam (pasgenam) c
yKazaHueMm OTBEAEeHHOro Ha HUX KONMu4YecTBa akafeMM4yeCcKMX 4acoB U BMAOB
y4eOHbIX 3aHATUN
5.1 CogepxaHue pasgenoB AUCUUNINHDI

Ne HanmeHoBaHue pasgena CopepxaHue pasgena TpynoeMKocTb
OUCLMNIINHBI pasgena,
n/n yacsl

1 TexHun4yeckas TepmoamHammuka | 1.1 OCHOBHblE MOHATUS U ONpeaeneHus.

. 26
MNepBbI 3aKOH TEPMOANHAMUKN.




1.2 O6wme meToabl MCCregoBaHUSA MPOLECCOB
N3MEHEHNS COCTOSIHUS pabounx Ten.
TepmopgmHamMmyeckne npouecchl pabounx Ten.
1.3 CylHOCTb BTOPOro 3aKkoOHa TepMOAMHaAMUKM,
€ro OCHOBHbIE POPMYITMPOBKM

1.4 TepmoguHammnyeckne UWKNbl ABUratenen
BHYTPEHHEro CropaHusi, rasoTypOuHHbIX U
NapoCuNoBbIX YCTAHOBOK

2 OcHoBbl TENNONEPEdAUMN.

2.1 OCHOBHbIE MOHATUA N OonpeaeneHus Teopumn
TennoobmeHa.

2.2 TennonpoBOAHOCTb.

2.3 KOHBEKTMBHbIN TENNOOOMEH.

2.4 JlyumncToli TennoobmeH

2.5 CnoxHbli TennoobmeH (Tennonepegaya)

26

3 | Teopetnyeckne OCHOBbI
XOMOAMMBHON TEXHUKN

3.1 Cnocobbl nonyyYyeHnsa HU3KUX Temneparyp.
3.2 Uwuknbl  xonogunbHbiX  mawwuH. 3.3
Komnpeccopbil, TENNOoOBMEHHNKN "
BCnomMorartenbHble annaparbl.

19

KOHch'I bTauunn Tekyne

0,9

3auet

0,1

5.2 Paspgenbl gucumnsiivHbl U BUAbl

3aHATUN

Ne HanmeHoBaHwWe pasgena ANCuUUnnuHbI Jlekumu, MNP, vac

4ac

CPO, vac

1. | TexHnyeckas TepMmoanHamMmKa

14

OcHoBbl Tennonepenayu.

14

w

TeopeTquCKme OCHOBbI XONOANITbHON TEXHUKN 6 6

7

N

KOHch'IbTaLI,I/II/I TeKkyuue

0,9

[

3avet

0,1

5.2.1 Nlekunn

Ne HanmeHoBaHue pasgena

n/n OUCLUMMNUHBI

TemaTurka NeKUMOHHbIX 3aHATUN

TpyooemMKocTb,
yac

1 TexHu4eckasa TepmoanHammka

ANsA noToka

1.1 OcHOBHble MOHATUS WU OnNpeaeneHus.
MepBbi 3aKoH TepMOgMHAMUKN.
AHanNMTMYecKoe BblpaXXeHWe MNepBOro 3akoHa
TEPMOANHAMUKM. BHyTpeHHsIA 3Heprus. 2
Pabota u Tennota kak dopma nepegayn
9Heprun, p-v  guarpamma.  JHTanbnus.
YpaBHEHME NepBOro 3akoHa TEPMOAUHAMUKU

N3MEeHEeHNA COCTOAHUA pa6OLII/1X Ten.

agnabaTHbIN, nonUTponHbii. CBoNCTBa

BoasaHon nap. [inarpaMmesl COCTOAHNUA
BOOSIHOro napa. TepMoagnHammyeckme
npouecchl BOASAHOro napa.

1.2 O0wme meToabl UccnegoBaHMs NPOLLECCOB
TepmoaMHamMmyeckmne npouecchbl pabounx Ten.
OCHOBHblE TepMOAUHaMUYECKME MPOLIECCHI:

M30XOPHbIN, N306apHbIN, N30TEPMUYECKNN,

peanbHbIX ra3oB, ypaBHEHUA NX COCTOAHUA.




1.3 CyLwHocTb BTOpPOro 3aKoHa

TEPMOANHAMUKM, ero OCHOBHbIe
dopmynunpoBkn. T-s amarpamma. [lMpsmon un
obpaTtHbii  umknbl KapHO, uXx HasHadeHwue.
Tepmuuecknin Krg 7] XONOANIbHbIN
KO3(hPULMEHT.

1.4 TepmoguHaMmmnyeckne UUKNblI ABuUratenemn
BHYTPEHHEro CropaHus, rasoTypOuHHbIX U
NapoCuNoBbIX YCTAHOBOK

OcHOBGLI TENonepeaayn

2.1 OCHOBHblE NOHATUA N onNpeaeneHns
Teopuun TennoodmeHa. MexaHnsmel nepegaym
TennoTbl.

2.2 TennonpoBogHoCcTb. 3akoH  ®dypbe.
KoapdumuneHT TEnnonpoBOAHOCTH.
OuddepeHumanbHoe ypaBHeHWe
TEennonpoBOAHOCTW. TennonpoBOAHOCTb MpU
CTauMOHapHOM pexume. TennonpoBoAHOCTb
NMOCKMX U LUNNHAPUYECKUX CTEHOK.

2.3 KOHBEKTMBHbIN TennoobMeH. YpaBHeHuEe
HbloToHa-PuxmaHa. KoadhpuumeHT
Tennootgaun. OcHOBbI  Teopun nogobus.
DU3NYECKUA CMBbICIT OCHOBHbIX KpUTEpueB
nogobusa. Tennootgaya npu cBOOOAHOM U
BbIHY>KOEHHOM OBWKEHUN XUOKOCTW.
Tennootaaya B HeorpaHuU4yeHHoM obbewme.
TennoobmMeH Mpu U3MEHeHWW arperaTtHoro
COCTOSIHMS:  KWMMEHMU U KOHAEHcauuu.
dakTopbl, BRAMAKOLWME Ha TennoobmMeH npu
KOHAeHcaLuunm

2.4 JlyuncTbii TennoobmeH. OCHOBHbIE 3aKOHbI
nyymncroro tennoobmeHa. 3awuTa ot
TEMNOBOro U3NydeHus.

25 CnoxHbIn TennoobmeH
(Tennonepepaya) Tennonepegaya 4epes
NOCKYH0, LMIMHOPUYECKYD, CcdepuyecKyto
cteHkn. KoadphduumeHT  Tennonepenaun.
[MyTv nHTeHCcMdUKaumm Tennonepeaayu.

TeopeTnyeckme OCHOBbI
XOMNOAMITBHON TEXHUKN

3.1 Cnocobbl NonyyYeHVst HU3KKUX TeMNepaTyp.

3.2 LmKnbl X0NoAnNbHbBIX MaLUKWH.

3.3 Komnpeccopbl, TEMnOOOMEHHUKN U

BCnomMoraTesibHble annaparThbl.

5.2.2 JTabopaTopHbIN NPaKTUKyM
He rpedycMompeH

5.2.3 lNpakTnyeckme 3aHATUSA

Ne
n/n

HanmeHoBaHue pasgena
ONCUUMNNWHBI

HanmeHoBaHune npakTn4ecKnx pa60T

TpynoemkocTb,
yac

TexHunyeckas TepMmogmMHaMmuka

VccnenoBaHue paBHOBECHbIX
npoueccoB B naearnbHbIX ra3ax

3

CpaBHUTENbHbIN aHanu3 LUKIoB
Aasuratenen BHyTPEHHEro cropaHus,
napo- 1 rasoTypBuHHBIX YCTAHOBOK




OnpegeneHne koaddpuumneHTa
TennooTaayYm u yaenbHoro TenmnoBoro
rMoToKa npu TenrioobMeHe Mexay

3
ropsiYMmMm ra3amm u XonoaHbIM
2 OcHoBbI Tennonepeaayn TENSIOHOCUTENEM Yepes pasfaensioLLyo
NX CTEHKY
OnpepgeneHne NOBEPXHOCTM Harpesa
pekynepaTuBHOro TEennoobMeHHOro 3
annaparta
3 TeopeTunyeckme OCHoBbl | PacueT peoHoBOWM M amMMmnadHom 6
XOMNOAMWIBHON TEXHUKN XOMNOAMMBHbIX MaLLVH
5.2.4 CamocToaTenbHas pabota obyyatowmxca (CPO)
Ne HaumeHoBaHue pasgena Tpynoem-
pasf Bug CPO PyA
n/n OVCUMNITNHBI KOCTb, Yac
lMogrotoBka K 3awmMre MO  MPaKTUYECKUM 4
3aHATUSAM (cobecenoBaHme)
U3yueHune Marepuanos no yyebHukam 5
1 TexHu4yeckas (cobecenoBaHune, TECTMPOBAHNE, PELLEHNE KEWC-
' TepMoavHamuka 3apaHun)
M3yyeHne maTepuanoB, M3MOXEHHbIX B NEKUUAX 5
(cobecenoBaHue, TeCTMpOBaHWe, pelleHue Kewnc-
3afiaHwit)
MopgrotoBka K  3awMte MO  MPaKTUYECKUM 5
3aHATUAM (cobecenoBaHue)
N3syyeHune mMaTepuanos no y4ebHukam 4
(cobecenoBaHue, TECTUPOBAHUNE, PELLEHNE KEWC-
2. OcHoBbl TENNONEPEAAUN M
3agaHui)
N3yyeHne MaTepuanos no y4yebHMKam 5
(cobecenoBaHue, TECTUPOBAHUE, PELLEHNE KEWC-
3agaHui)
MopgrotoBka K  3awMte MO  MPaKTUYECKUM 1
3aHATUAM (cobecenoBaHune)
N3yyeHune maTepuanos no yyebHukam
3 TeopeTuyeckne OCHOBbI | (cobecenoBaHve, TECTUPOBAHUE, PELLUEHNE KeNC- 1
XONOANNbHOM TEXHUKN 3apaHun)
M3yyeHne MaTepuanoB, U3NOXEHHbLIX B NEKLUsIX
(cobecenoBaHue, TeCTMpoBaHWe, pelleHne Keuc- 5
3agaHui)

6 YyebHO-MeTOAMYECKOE U MH(hOPMaLMOHHOEe obecnevyeHue AUCLUUNIIUHbI
[na ocBoeHna AnCLMNIIMHbI 06y4aoLWMNCa MOXET MCMNONb30BaTh:

6.1 OcHoBHas nuTepartypa
TennoTtexHuka : yyebHo-meToamyeckoe nocobue : / coct. J1. B. JincdpbeHuesa ;

1.

KemepoBckun  rocygapCTBEHHbIN

rocygapcrtBeHHbli yHuBepcuteTt, 2019. — 110 c. :

yHuBepcutet. — KemepoBo : KemepoBckui

URL: https://biblioclub.ru/index.php?page=book&id=600345

2.

un. — Pexum gocTyna: no noanvcke. —

OBuyunHHMKOB, KO. B. OcHOBbI TennoTexHukn : y4yebHuk : / 0. B. OBYMHHUMKOB,

C. 1. Enuctpatos, 0. . lapos

HoBocnbupcknn  rocyfapCTBEHHbIN  TEXHUYECKUN




yHuBepcuteT. — Hosocmbupck :  HOBOCMOMPCKMIA  rocyaapCTBEHHbIA  TEXHUYECKWUN
yHuBepcutet, 2018. - 554 c. — Pexum pgoctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=575262

3. TeopeTnyeckme OCHOBblI TeNmOTEXHUKM : YyyebHoe nocobue : [16+] /
M. A. baTpakos, B. C. BuHu4eHko, H. A. Osepos, B. B. JlyneHuos ; Omckun
rocy4apCTBEHHbIA  TEXHMYECKMA YyHuBepcuteT. — Omck : OMCKMA  rocyaapCTBEHHbIN
TexHuvyeckun yHmepcutet (OMITY), 2020. — 180 c.— Pexum pgoctyna: no noanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=682942

4. Kpyrnos I'.A., bynrakosa P.W., Kpyrnoea E.C. TennotexHuka. — JlaHb ,2012 —

OrnekmpoHHas 6ubriuomeyHas cucmema «JlaHb»
http://e.lanbook.com/books/element.php?pl1_id=3900
5. BapbawuH, A. M. JlabopaTopHbI NpakTUKym no Kypcam "®dusnyeckme oCHOBbI

TennoTexHukn", "TexHnyeckass TepMmoanHamuka n tennonepegada”, "Tenno-xnagoTtexHmka"
[OnekTpoHHbIN pecypc] / A. M. BapbawwuH, C. A. Hukenb ; BI'YWUT, Kadegpa cusmky,
TENNOTEXHUKM N TennoaHepreTukun. - BopoHex : BI'YUT, 2016. - 52 c.

6.2 lononHuTenbHasa nutepaTtypa

1. CuHasckun HO.B. COopHUK 3agay no kypcy TennotexHuka. — NMOPM, 2010-
AnekmpoHHas bubnuomeyHas cucmema «IPRbook» http://www.iprbookshop.ru/15931.html

2. TennoTtexHuka / nog pea. A.lN. backakosa.- M: QHepromsgat, 1982.

3. TonctoB C.A. TennotexHuka: yd4ebHoe nocobue. — BopoHex - 2010

4. Hemues 3.0., ApceHbeB [.B. TennoaHepretuyeckme yCTaHOBKM W

TennocHabxeHune.-M.: SHeprounsgaT, 1982.

6.3 TlepeyeHb y4yeOHO-MeTOAMYECKOro obecrneyeHUMs AN CaMOCTOATesIbHOM
paboTbl obyyarowwmxcs

1. BapbawwuH, A. M. MeToanyeckue ykaszaHusi K BbINMOMHEHUIO NMPaKTU4eCKux paboT u
CPO no "Tenno- u xnagotexHuke" ana obydvawowmxca no Hanpaenennam 19.03.01,
19.03.02, 19.03.03, 19.03.04, 18.03.01, 18.03.02, 20.03.01 [OnekTpoHHbIN pecypc] / A. M.
bapb6awwuH, C. A. Hukenb ; BI'YUT, Kadegpa dmsnkn, TENNOTEXHUKN N TENNOIHEPTETUKN. -
BopoHex : BIrYUT, 2016. - 20 C. - OIEeKTPOH. pecypc. -
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5201.

6.4 [lepeyeHb pecypcoB WHGMPOPMALNOHHO-TENIEKOMMYHUKALUMOHHON CeTU
«UHTepHeT», HeOBXO0ANMBbIX ANt OCBOEHUS QUCLUNIINHBI

HavnmeHoBaHuWe pecypca cetn «HTepHeT» OIEKTPOHHbIN agpec pecypca

«Poccutickoe obpasosaHue» - https.//www.edu.ru/
gedeparbHbili nopmar

HayuyHas anekmpoHHas bubrniuomeka https.//elibrary.ru/defaultx.asp?

HauyuoHarnbHas uccriedosameribcKasi https://niks.su/
KoMmribromepHasi cemb Poccuu

UHpopmayuoHHass cucmema «EOuHoe http.//window.edu.ru/
OKHO docmyra K obpa3zogameribHbIM pecypcam»

AnekmpoHHas bubnuomeka BI'YUT http.//biblos.vsuet.ru/megapro/we

b

Calim MuHucmepcmea HayKu U 8biCue20 https.//minobrnauki.qov.ru/
obpasoeaHusi P®

llopman OMKPbIMO20 on-line https.//npoed.ru/
obpa3szoeaHusi




OrnekmpoHHasi UHGopMayUOHHO- https://education.vsuet.ru/
obpaszoeamersbHas cpeda ®IE0Y BO «BI'YUT»

6.5 T[epeyeHb WH(POPMALMOHHBLIX TEXHOJNIOTMNA, WUCMNOJSIb3yeMbIiX MNpwU
ocyLlecTBNeHUn obpasoBaTenbHOro npouecca nNo AucuuniuHe (Moaynro), BKIOYas
nepevyeHb NpPOrpamMMHOro obGecneyeHusi, COBpPEMEHHbIX mnpodeccuoHanbHbIX 6a3
AaHHbIX 1 MTHPOPMALIMOHHbIX CMPABOYHbIX CUCTEM

lMpu  u3ydeHuu  OucuyunuHbl  Ucrofib3yemcs  rnpozspammHoe  obecriedyeHue,
cospeMeHHble rpogheccuoHarnbHble 6a3bl OaHHbIX U UHQOPMaUUOHHbIE CripasoyHble
cucmembl: INOC yHusepcumema, 8 moM 4ucrie Ha 6a3e rnpozpaMMHOU amgopmbl
«Cpeda anekmpoHHo20 obyyeHusi 3KL», aemomamu3uposaHHasi uHgopmayuoHHasi basa
«MIHmepHem-mpeHaxxephbi».

NMpn ocBoeHMU AUCUUNNUHBI UCNONb3YeTCA JIMLUEH3MOHHOE M OTKpbIToe
nporpammMmHoe obecnedyeHune — H-p, OC Windows, OC ALT Linux.

7 MaTepunanbHO-TeEXHMYECKOe obecneyeHne QUCLUMIIUHBI

JTabopaTtopumn TennotexHumyecknx wuamepeHmn (Ne311, 329, 333) ocHalleHbl
yHUBEpCanbHbIMK CTeHAAMM OS89 U3YyYeHUa TepMOAMHaMNYEeCKMX NpoLLeCccoB, CTeHAaMUN AN
n3ydeHns npoLeccos Tennonepenayu, KOMMMEKTOM 3NEeKTPON3MepPUTENLHOIO
o6opyaoBaHua 4ns BbINONHEHNST NabopaTopHbIX U NpakTU4eckmx pabor.

Y4ebHbI pekBU3NT NpeacTasBrieH B nabopatopusax nnakaTtamu, COOTBETCTBYHOLLUMM
TemaTuke NEKUMOHHOro Kypca, HarnsgHbiMu nocobmamu, obopygoBaHnem ns npoBeaeHns
NEeKUMI 1N NPaKTUYECKNX 3aHATUIN B (hOpMe 3NEeKTPOHHOM Npe3eHTauun, Bugeonocobus un 1.n.

8 OueHoYHble maTepuanbl ANA NPOMEXYTOYHOM aTTecTauMm oby4arLwmxca no
ancumnnunHe

OueHou4Hble maTepuanbl (OM) anga aucumnivHbl (MOAyNA) BKAOYaOT B cebs:

- nepevyeHb KOMMETEHUUN C yKasaHWeM MWHOMKATOPOB LOCTMXKEHUS KOMMNETEHLUMUN,
3TanoB nx OpMMPOBaHUA B NpoLiecce 0CBOEHNS 0bpasoBaTeribHOM NMporpaMmsi;

- ONMcaHue LWKasn oLeHUBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHNS UM UHble MaTepuarbl, HeobxoauMble A5 OLEHKM
3HaHUW, YMEHWUWN, HABbIKOB;

- MeTogudeckne martepuansl, onpefenswowmne npoueaypbl OUEHWBaHUS 3HaHWW,
YMEHWIN, HABbIKOB U (UNK) OMblTa OEATENbLHOCTH.

OM npeactaBnaTcs OTAENbHbIM KOMMIIEKTOM M BXOAAT B COCTaB pabouen
nporpamMmbl AUCLUUNSINHBI B BUAE NPUSIOXKEHUSA.

OueHouyHble maTepuansl opmupytoTca B cootBeTcTBum ¢ 1 BIYUT «lMonoxeHne o6
OLEHOYHbIX MaTepunanax».




NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHu3aumMoHHO-MeToANYECKME AaHHble AUCLUMUNIUHBLI ANSA 3a04HON (hOpMbI
obyyeHun

11 O6GbemMbl pas3nuyHbiX ¢GopM y4yebHOM paboTbl M BUAbl KOHTpons B
COOTBETCTBUMU C YY4E€OHbIM NSIaHOM
OOwasn TpyaAoeMKOCTb ANCUUNIINHBbI COCTaBNsAeT 2  3a4yeTHble eanHuLbI

Bupabl yuebHOM paboThbl Bcero PacnpeneneHue
akagewm. TPYAOEMKOCTHU
YacoB no cemectpam,
ak. v
4 CemecTp

O6wasa TpyA0EMKOCTb AUCLMNINHBI 72 72
KoHmakmHast paboma e m.4y. ayOumopHble 3aHsImusi: 11,5 11,5
JNekunn 4 4
8 Mom 4qucrie 8 hopme rpakmuyeckol rnod20moeKku 0 0
Mpaktnyeckue 3aHaTna (M3) 6 6
8 Mom qucrie 8 hopme rpakmudeckol rnod20moeKku 0 0
KoHcynbTauun TekyLimne 0,6 0,6
PeueH3npoBaHue KOHTPOSbHOM paboTbl 0,8 0,8
Buabl attectaymm - 3aveTt 0,1 0,1
CamocmosimesnbHasi paboma: 56,6 56,6
MpopaboTka MaTtepuanoB MO  KOHCMEKTY  NeKuun 2 2

(cobecepgoBaHme, TeCTMpOBaHWE, peELLUEHnEe  Kenc-
3agaHun, 3agad)
MpopaboTka Martepuarnos no y4yeBHuKam: 40,6 40,6
(cobecepoBaHme, TeCcTMpoBaHWE, peELUeHnEe  Kenc-
3agaHun, 3agad)
MogrotoBka K 3awmte N0 nNpakTudeckum pabotam: 4 4
(cobecepoBaHme, TeCcTMpoBaHWE, peELUEHnEe  Kenc-
3agaHun, 3agad)
BbinonHeHne KOHTPONbHOM paboThl 10 10




OLIEHOYHbIE MATEPUAIbI
ONA NPOMEXYTOYHOM ATTECTALMA

no aucuunnnnHe

TEMJO- U XNAOOTEXHUKA



1.MepeyeHb KOMMNETEHUUA C YKa3zaHUEM 3TanoB (hopMUpPOBaHMUA KOMMETEHLUN

Ne n/y Kon HanmeHoBaHune Koa n HanmeHoBaHMe nHankaTopa LOCTUKEHMS KOMMNETEHLNN
KOMMNEeTeH KoMneTeHummn
Lmu
OrnK-2 CnocobeH ucnone3osatb | MO20nko — NpUMeEHSIET 3HaHMSA OCHOB (PM3NYECKUX SBIIEHUI U
MaTeMaTU4ecKue, XUMUYECKMX MPOLIECCOB, OCHOBHbLIE 3aKOHbl OU3NKK, XUMUW,
uznyeckve, ®U3MKO- | MexaHuKu B NpodeccMoHanbHON AeATenbHOCTM
XUMUYECKME, XMMUYeckue
MEeToAbl ANS pelleHus 3afad
npodeccroHanbHo
LeATENbHOCTU
Koa n HanmeHoBaHMe nHaukatopa Pesynbtathl 06yyeHuns (nokasaTenu oLeHnBaHus)
[OCTWXXEHUSI KOMNETEHLIUN
WO20nko — [lpumeHsieT 3HaHWA OCHOB 3HaeT OCHOBbLI TEPMOAMHAMUKL M Tennonepegayun ans

PU3NYECKMX  SABMEHUM U XUMWYECKMX | PacyeToB TepMOAWHaMWYEeCKUX MNpOoLEeccoB, LMKNOB U  UX
MPOLIECCOB, OCHOBHbIE 3aKOHbl (U3NKKU, | NOKasaTternen B NPOLECCe MPOM3BOACTBEHHONW 3KCMyaTauum u
XUMUN, MEXAHUKMN B I'IpOCbeCCVIOHaJ'IbHOVI mnccnegoBaHMM TennoBOro U XoroauribHOro OﬁOpy,D.OBaHVIFI
heaTenbHOCTH YMeeT nMpUMEHATb  OCHOBbI  TEPMOOMHAMUKM U
Tennonepenayu ans pacyeToB TepMoanHaMMNYECKMX
npoueccoB, LUUKIOB W KUX nokasaTenen B npouecce
NPOM3BOACTBEHHOW 3KCMnyaTauun U uccnegoBaHMm TENOBOro
W X0noauneHoro obopyaoBaHus

ViMeeT HaBblKM NPUMEHEHUS OCHOB TEPMOAMHAMMKN W
Tensonepegayn: aong pac4yeToB TepMOgMHAMUNYECKMX
npoueccoB, LWKIOB W KUX nNokasaTenen B npouecce
NPOM3BOACTBEHHOW 3KCMyaTauun U nccnegoBaHMm TENOBOro
N XOnoauneHoro o6opyaoBaHus

2.MacnopT oLeHOYHbIX MaTepuasrioB No AUCLUNIINHE

OllK-2 CnocobeH ucrnionb3oeamb MameMamuyeckue, u3udeckue, uU3UKO-XUMUYeCKUe,
Xxumuyeckue MmemoOdbl Orisl peweHus 3aday rnpogheccuoHasibHou dessmeribHocmu
Ne KoHTponunpyemble | NHOekc OueHouYHbIE cpeacTBa TexHonorusa oueHku (cnocob
n/m Mopynw/pasgensl/TeMbl KOH- HanmeHoBaHue NeNe KOHTpOnS)
ANCLUNTINHBI Tponun- 3aanm7|
pyemon
KomMmne-
TeHUun
(vnn ee
yacTu)

KomMnbloTepHoe TecTupoBaHue
[MpoueHTHaqa wkana.
0-100 %;
0-59,99% -
Tect 26-35 Hey0oBNeTBOPUTESLHO;
60-74,99% -
YAOBNETBOPUTENBHO;
1 TexHuueckas OnK — 2 75- 84,99% -XOpOLLO;
TepMoAnHamuka 85-100% - OTNNYHO.
CobecenoBaHue (3a4eT) 1-5 [MpoBepka npenoaasaTenemM
OTmeTKa B cucteme
«3a4YTEHO — HE 3a4TEHO»

MpakTnyeckne 3aHATUA BaluTa npakTM4ecKoro 3aHATus
(cobecedosaHue, 80Mpocbl K 16-19 OTMeTKa B cucteme
gawume npakmu4eckux <3a4YTEHO — HEe 3a4TEHO»
BaHaMULU)
KomMmnbioTepHoe TecTupoBaHue
[NpoueHTHasa Wwkana.
OcHosbil o .
2. OrNnK-2 ([Tect 36-45 0-100 %;
Tennonepegayu.

0-59,99% -
Heya0BNeTBOPUTENLHO;,




60-74,99% -
YAOBNETBOPUTENLHO;

75- 84,99% -xopoLo;

85-100% - oTnnyHo.
CobecepnoBaHue (3a4eT) 6-10 [MpoBepka npenogaBsaTenemM
OTmeTka B cucteme

«3a4YTEHO — HE 3a4TEHO»

MpakTnyeckme 3aHATUSA BalumTa npaKkTMyYecKoro 3aHATus!
(cobecedosaHue, 80MpPOCLI K 20-23 OTmeTKa B cucteme
z:;‘;‘;’;zz) npakmuteckux «3a4TEHO — HE 3a4TEHON
KomnbioTepHOE TecTMpoBaHue
MpoueHTHas Wwkana.
0-100 %;
0-59,99% -
Tect 46-50 Hey[ooBNeTBOPUTESLHO;
60-74,99% -
TeopeTnueckue YOOBMNETBOPUTENBHO;
3. | ocHoBbI xonoaunbHon | OMK — 2 75- 84,99% -xopolwo;
TEXHUKUN 85-100% - oTnu4HoO.

CobecepnoBaHue (3a4eT) 11-15  [IpoBepka npenogaBsaTenem
OTmeTka B cucteme
«3a4YTEHO — HE 3a4YTEHO»

I'IpaKqueCKme 3aHATUA BawumTta NPakTU4eCKoro 3aHATUA
(cobecedosaHue, 80rpocbl K 24-25 OTmeTKa B cucteme

sawume. npakmuteckux «3a4TEHO — HE 3a4YTEHON
3aHsAMUU)

3. OueHouYHbIe cpeacTBa ANA NPOMEXYTOYHOW aTTecTauumn (3aveT)

TunoBble KOHTPONbHbIE 3afaHUA UITU UHbIE MaTepuarnbl, Heo6xoauMbIe ANSA OLEHKU
3HaHMW, YMEHUWN, HaBbIKOB U (MNX) onbiTa AEATeNbHOCTU, XapaKTepU3yHLMX ITanbl
c¢hopMMpoBaHMUA KOMNETEHLMN B NpoLecce OCBOEHMA obpasoBaTesibHOMN NpPorpamMmbl

3.1 CobecepoBaHue (3a4eT)
OlflK — 2 CnocobeH ucnonb3oeames Mamemamudeckue, ¢busudeckue, U3UKO-XUMUYECKUE,
Xumuyeckue memoOsbl 0115l peuweHus 3aday npogeccuoHarbHol 0esmesibHoCmu

Homep

dopmynupoBKa 3agaHus
Bonpoca pMynvp a

1 NoeanbHbivi ras. YpaBHEHME COCTOSIHUS MAEeanbHOro rasa.

2 PaboTta pacwmnpeHus n cxatua. ['paduyeckoe nsobpaxeHme paboTol.
3 MepBbli 3aKOH TEPMOANHAMUKMN.

4 BTopow 3akoH TepmoguHamuku. Tepmudeckuid KMa.

5 Lmkn KapHo.O6patHbiv umkn KapHo.
6

7

8

9

Cnocobbl nepegayn TensoTbl.

OCHOBHOW 3aKOH TEMNNONPOBOAHOCTMY.

OCHOBHOW 3aKOH KOHBEKTMBHOIO TennoobmeHa.

JlyuncToii TennoobmeH. OCHOBHbIE MOHATUS Y ONpPeAeneHus.

10 CnoxHbiA TENNOOOMEH.

11 Tennonepegaya Mexay ABYMS XXUOKOCTAMUN Yepe3 CTEHKY.
12 Cnocobbl NoNny4eHns HU3KMX TemnepaTyp.

13 Paboune Tena xonoannbHbIX MaLUVH.

14 Linknbl XonogunbHbIX MaLUuH.

15 BcrnomoraTenbHble annapatbl XONOAMbHBIX MaLLVH.

3.2 3awmTa NpakTU4YEeCKUX 3aHATUN



OllK — 2 CnocobeH ucrionb3ogamb MamemMamuyeckue, usudeckue, u3suKo-xumu4deckue,
Xumudeckue memoOsbl 0risi peweHus 3aday rnpogeccuoHaribHol 0esimesibHocmu

Homep TekcT BONPOCOB MPaKTUYECKUX 3aHATUNI
BOMpoca
16 OcHOBHbIE ra3oBble Npouecchl, rpadunyeckoe nsobpaxeHne npoueccos B P-V u T-
SkoopamHarax.
17 MapoobpasoBaHue XMUAKOCTU; CYLLLHOCTb MPOLIECCOB KUMEHUS U UCMApeHUst XXMOKOCTH.
18 PaboTta n TennoTa npouecca. BHyTpeHHsist sHeprus paboyero tena.
19 AHanuTnyeckoe BbipaxkeHue |-ro u |lI-ro 3akoHoOB TepMOANHAMMKU
20 YCTaHOBUBLUMIACA N HEYCTAHOBUBLLMICA TEMTOBOWN PEXMUMBI.
21 TemnepaTypHOe norne, cTauMoHapHOe M HecTauuMoHapHOe, CTauMoHapHOe More TPeXMepHOoe,
OBYXMEpPHOE U OJHOMEPHOE.
22 KoadhpmumeHT TennonpoBogHOCTW, (PaKTOpbl, BMSAKOWME Ha BENUYUHY KO3 uumneHTa
TEeNnnonpoBOAHOCTY.
23 MonsaTua: onpegensowas TemnepaTypa,onpenenﬂxnu@ﬁ pasmep. KputepuanbsHble ypaBHEHNS
B HEABHOM BuMAE OJ19 pa3fiMyHbIX CIlydaeB KOHBEKTVMBHOW Nepegayv, ux aHanua
24 MpuHUMN paboTbl aMMUaAYHON XONOANSIBHON MALLUVHbI
25 MpuHumMn paboTbl hPEOHOBON XONOANBHON MALUMHbI

3.3 Tecmbi (mecmossbie 3adaHusi K 3a4emy)
OllK — 2 CniocobeH ucnionb3oeamb Mamemamuyeckue, usudyeckue, u3UKO-XUMUYeCKUe,
Xumudeckue memoOsbl 0risi peweHus 3aday rnpogeccuoHaribHol 0esimesibHocmu

Homep dopmyrnumpoBka Bonpoca
Bonpoca
26 Mpouecc 2, n306paxeHHbIN Ha PUCYHKE, SIBNSieTCs:
P
3 /,’ 7 7 /1 =0C
4 Ziarsilh
In=K
4n="1
Sn=0
5
4
®  N30TEPMUYECKUM
e agmabaTtHbIM
e MONUTPONHbLIM
®  V30XOPHbIM
27 Mpouecc 1, n3obpaxeHHbIN Ha PUCYHKe, ABNSIeTC:
Py
3 2 7 1n=00
‘4 2n=15
=K
4n=17
Sn=0
L
4

e 130TEPMUYECKUM
e agnabaTtHbIM




NONMUTPONHbIM
U30XOPHbLIM

28 Mpouecc 3, n3obpaxeHHbIN Ha PUCYHKe, sIBNSieTCs:
P
3 2 7 1n=c0
4 2n=15
A=K
L=l
Sn=0
&
4
e 130TEPMUYECKUM
e aguabaTHbIM
e  MOMUTPOMHbLIM
e  V30XOPHbIM
29 Mpouecc 4, n3obpaxeHHbIN Ha PUCYHKe, SBNSeTCS:
Pi
3 2 i In=o
4 2n=15
=K
4n=17
S5n=0
5
4
e  U30TEPMMUYECKUM
e agmabaTtHbIM
e  MOMUTPOMHbLIM
e  V30XOPHbIM
30 Mpouecc 5, n3obpaxeHHbIN Ha PUCYHKe, ABNSeTCS:
P
3 V4 7 1n=00
- 2n=15
2n=kK
4.n=1
& =1
5
4
e 130TEPMUYECKMM
e aanabaTtHbIM
e un306apHbIM
e  /30XOPHbIM




31

Pabota paclumpeHnuns B npouecce 1-2 (M306paxeHHbIN Ha pUCYHKe) paBHa (omeem):

P Mia
[
f4f-————- f
arl__ __ _ | 2
V M/ke
e 0 KOx
32 Ecnun B Touke 1 R = 300 Ox(kr K), T, = 1000K, v4 = 3 M/KT, TO JaBneHVE B npouecce 1-

2 paBHO (omeem):

P Mia

2 7
V M/ ke
e 0,1Mna
33 M300apHbIM ABNsieTCs nNpoLecc:
7\
4 J
2 Zz
¢ é’“
T
[=0 1
§

A WN-




34 M30x0opHbIM siIBNAEeTCA npoLiecc:
7\
4 7
) 2
&/
'i_IJ
=0 ¢
S
e 1
o 2
e 3
e 4
35 M3oTepMmyecknm ABnsieTcs NpoLecc:
FE
Ay
e 1
e 2
e 3
o 4
36 CyuecTBylOT cnocobbl nepeaayn TENSOTHI. ..
e  TEnnonpoBOAHOCTb, KOHBEHLUSI U U3NyYEeHUe
e Tennootaava v U3nyyveHue
e Tenyonepegava u KOHBEHUUS
37 TennonpoBOAHOCTL 3TO...
e MepeHOC TensnoThbl B BelwecTBax MUMKpoYacTuuamm
e nepeHocC TennoTbl MUKPOOHGBLEMaMU
e  MnepeHoC TeNNOThbl ANEKTPOMarHUTHbLIMWU BONTHAMU
38 KoHBeHUMsA aT0...
e MepeHoC TennoTbl MPU NOMOLLM MUKPOYacTUL
e MepeHOoC TensoTbl BMECTE C MaKPOCKONMUYECKUMM OO BLEMaMU BeLLecTBa
e MepeHoC TeNNOThl NPY NOMOLLM BOJIH
39 UanyyeHue aTo...
¢ MNepeHOC TEMJIOTbl NP NOMOLLM IANEKTPOMAarHMTHbIX BOJIH
e MepeHoC TensoTbl MUKpOYacTMLaMu
e MepeHoC TenoTbl MakpoobbEMamMM
40 dopmynuposka 3akoHa Pypbe
e BeKTOp NNOTHOCTU TennoBoro noToKa, nepeaaBaemMoro
TENnJoNpoBOAHOCTLIO NPONOPLUOHANEH rpagveHTy TeMnepaTypbl
e BEKTOp MNJIOTHOCTU TEMSIOBOro MOTOKa, MepefaBaeMoro TernsionpoBOAHOCTBIO
paBeH rpagneHTy TemnepaTypbl
e BEKTOp MNJIOTHOCTU TEMSIOBOro MOTOKa, MepefaBaeMoro TemnsionpoBOAHOCTBIO
obpaTHO NponopLMoHaneH rpagneHTy Temneparypbl
41 KoadhdpuumneHT TennonpoBOAHOCTH. ..

e XxapakTepuayeT cCNoCOGHOCTb AaHHOro BellecTBa NPOBOAUTL TENNOTY

e XapakTepuayeT CMOCOBHOCTb [OaHHOro BellecTBa nponyckaTb Yepes cebs
Tennosoe nanyyeHne

e  XapaKTepuayeT COCTOsIHME MOBEPXHOCTU BellecTsa




42 Ha pucyHke nsobpaxeH

" !7)‘“"

e MPSIMOTOYHbLIN TENNOOOMEHHNK
e MPOTUBOTOYHbLIN TENNOOOMEHHMK
e MnepeKpecTHbIN TeNMOOOMEeHHUK

43 Tennootgaya 3To0...
e nMpouecc TennoobmeHa Mexay NOBEPXHOCTLH TBEpPAOro Tena M
XUAKOCTbIO

e rpoLecc TennoobmeHa Mexay NoBepXHOCTAMM TBEpAOro Tena
e rpouecc TeniooGMeHa BHYTPU XMUOKOCTH

44 YpaBHeHue HbtoToHa-PuxmaHa ang tennootgaym MmeeT Bua;
e Q=a-Ftc - tk|
e Q=U+L
e Q=-Agradt

45 Pasnunyatot KOHBEKLUMIO. ..

¢ eCTeCTBEHHYI U BbIHYXAEHHYIO
e  ©CTEeCTBEHHYH U CBOOOOHYHO
e OrpaHuW4eHHY 1 06bEMHYIO

46 B ManbIx xonoaunbHbIX MallMHax Yalle BCero UCnonb3yTcH:
. NOopLIHEBbI€ KOMMpPecCcopbl
. BMHTOBbIE KOMMPECCOPbI
. Typbokomnpeccopsl
47 XonoaunbHbIW areHT — 3T0:
. XMAKOCTb, CMa3blBaloLLas TPyLMeCcs YacTu XONoguITbHON MaLUUHbI
. BELLEeCTBO, KOTOpOE OxNaxaaeT KOHAEHCATOP XONOAMITbHON MaLLWHbI
. BELLECTBO, OXNaXJaemoe B Mcnapvterne XonogaunbHom MalvHb
. BelleCTBO, LUUPKynupylolwee B KOHTYpe XONOoAUNbHOW MawWHbl, C
NOMOLLLK KOTOPOro OCYLIeCTBAAAETCA OOpaTHbIM TePpMOAMHAMMYECKUN
LMKn
48 Linkn KapHo coctouT us:
. OBYX U30TEPM 1 ABYX U30XOP
. ABYyX U30TepM 1 AByX agunabar
. OBYX n3obap v AByX M30TEpPM
49 KoHaeHcaTop — YyacTb XONOANNBHOM MaLUUHbI, B KOTOPOW:
. BO34yX OXNaxgaeTcs nocpeAcTBOM KUMSILLLEro xragareHTa
. XnagareHT KUNUT 3a CHET Tenna, BOCMPUHUMAEMOro OT OKpyXatoLLen
cpenpl
. ocylLlecTBNsieTCA OTBOA4 Tenfa OT XJlagareHta nyTemM U3MeHeHus
ero arperaTHoro COCTosiHus
50 WcnapuTenb — YacTb XONOAUNbHOW MaLUUHbLI, B KOTOPOW:
. OCyLLeCTBMsIeTCA OTBOA Tenna OT xfagareHTa nyteM U3MeHeHUs ero
arperaTHOro COCTOsIHUSA
. XnagareHT KWUMAT 3a CcYeT Tenja, BOCMNPUHUMaemoro oT
OKpyXatowen cpegbl
. BO34yX OXNaxgaeTcs nocpecTBOM KUMSLLEro xfiagareHTa

4. MeTtoguyeckme martepuanbl, onpegensiowme npoueaypbl OUEeHUBAHUA 3HAHUM,
YMEHUW, HaBbIKOB U (MNU) onbiTa A[OeATeNbHOCTU, XapakTepu3ywlMx 3Tanbl
¢hopmMupoBaHUA KOMNETEHUUMN.

Mpoueaypbl OUEHMBAHUS B XO4E€ W3YYEeHUs AUCUMMNMAUHBbI 3HAHWUW, YMEHUA U HaBbIKOB,
XapakTepuayoLwmx atanbl opMmMpoBaHNSA KOMMNETEHLMIA, PErNaMeHTUPYHTCA NONOXEHNSMMU:

- M BIr'yuT 2.4.03 NonoxeHne 0 KypCoBbIX 9K3aMeHax 1 3a4eTax;

- M Bryut 4.1.02 lNMonoxeHne 0 peUTUHrOBOM OLIEHKE TEKyLLen ycneBaemMoCTu.



[na oueHkn 3HaHWW, YMEHWW, HaBbIKOB OOy4aloLmMxca no AUCUUNIIMHE MPUMEHSAETCA
penTuHroBass cuctema. WtoroBasa oueHka MO AuCUMNMHE ONpeaensieTcs Ha OCHOBaHUK
onpegeneHnsa cpegHeapm@pMeTMYecKoro 3HadyeHnsa 6annoB No Kaxaomy 3agaHuio.

3ayeT N0 AMCUUNNINHE BbICTABMSETCS B 3a4€THYI0 BEAOMOCTb MO pe3ynbTaTaM paboTbl B
ceMecTpe nocne BbINOMHEHNS BCeX BWUAOB Yy4yebHom paboTbl, NpeayCcMOTPEHHbIX pabouyen
NporpamMmMon ANCUUNIINHBI (C OTMETKON «3a4TEHO») U NOSTyYeHUN No pesdyrbTaTaM TECTUPOBAHUS
no BCcem pasgenam ancumnnmHol He meHee 60 %.



5. OnucaHme nokasaTeniel U KpUTEepUeM OLeHUBAHWUA KOMMETEeHUMM Ha pasfnUyHbIX 3Tanax MX (popMMpPOBaHUA,
onucaHue LWKan oLueHUBaHUA ANA KaX[Aoro pesynbTata o6yyeHus

Pe3synbTtathbl Mpeamer LLikana oueHnBaHusA
°6£th:': r:)c;:::;l;am OLIEHKM Mokas3aTenb Kputepum oueHnBaHmsa cpopMmMpoBaHHOCTHU YpoBeHb
pMuUp - (npoAyKT nnu oueHUBaHuA KOMMNeTeHUUNn Akagemunyeckas
KOMNeTeHUUun npouecc) oueHKa 0OCBOEHMA
pou KOMNeTeHLuumn
OMNK — 2— CnocobeH MCnonb3oBaTb MaTeMaTuueckue, dusnyeckne, GU3MKO-XMMUYECKUE, XMMUYECKME METOAbl ANS pelleHus 3aady npodeccuoHanbHoM
NesaTeNnbHOCTH
NO20nk2 — MNpUMEHSET 3HAHUSA OCHOB (PU3NYECKNX SBNEHUA N XUMUYECKMX MPOLECCOB, OCHOBHbIE 3aKOHbI OU3UKKN, XUMUU, MEXAHWNKN B NPOdeCCUOHanNbLHON
DEesATenbHOCTH
3HaTb OCBO€EHa
OCHOBBbI 50% 1 6onee npaBuIbHLIX OTBETOB 3a4TeHo (6a3oBbIN,
TepMoaMHaMUKN M| Tect PeaynbTaT TeCTMpoBaHs MOBbILUEHHbIN)
Tennonepegadn  ons He OCBOEHA
meHee 50% npaBunbHbIX OTBETOB He 3a4YTeHo .
pacteTos P (HepocTaTOYHBIN)
TepMoaMHaMNYECKNX
3HaTb TEenNoOTEXHUYECKYHO . _
NPOLIECCOB, LMKIIOB 1 YO OByualowmitics monHo M nmocrienoBaTenbHo OcBoeHa (6a30Bbil,
UX nokaszaTtenei B TEPMUHOIOIIO, 3aKOHbI 3a4TeHo -
pacKpbIn TEMY BOMPOCOB MOBbILIEHHbII)
npoecce nony4yeHunsa n
MPOW3BOACTBEHHOIA CoBecenosatie npeobpas3oBaHnusi  3HepPruu,
aKkcnnyaTaumm n (3aqu) MeToObl aHanmsa
vccnepoBaHum TEPMOAMHAMUHECKNX LIMKNOB | OByyatoLmincs HEMNOIHO n/mnm He 3aUTEHO HEe OCBOEHa
TENMoBOro 7] HenocnegoBaTenbHO PacKpblil TEMY BONPOCOB (HepocTaTOYHbIN)
X0noaunbHOro
obopynoBaHus
YmMmetb
e o 0CHO 3awuTa no NpaKTU4YECKUM 3aHATUAM Oceoeta  (6asoBbii
:g”moH;;:MMKM H Bj COOTBETCTBYET Teme, 3adaHue BbIMOJSTHEHO 3a4TeHo NOBBILLEHHBIV) ’
PMOA NpaBuWITbHO B NOJTHOM 06beme
Tennonepegadn  and
pacyeToB
TepMoaMHaMNYECKNX YMmeTb 3KCNEPUMEHTAarnbHO
npoueccoB, UWKNoB u| 3awura no | onpenensaTb
UX nokasaTenen B | NPaKTUYECKUM TepmogmMHaMmmndeckmne BALLTA MDAKTYECKVX 3AHATHI He
npowecce 3aHATUAM napameTpbl U XapakTepPUCTUKN L P
. COOTBETCTBYET TeMe WU/Mnu 3aaHune BbiNONHEHO HE OCBOEHO
NPOV3BOACTBEHHOM Tennosoro obopyaoBaHus HENPaBMMBHO WM He He 3a4TeHO (HOAOCTATOHbIN)
skennyaraun v B NofHoM obbeme
nccnegoBaHumn
TEnnoBoro 7]
X0noannbHOro

obopyanoBaHus




BnapeTtb

HaBblkaMWu
NPUMEHEHNS OCHOB
TepMoaMHaMUKN n
Tennonepegadn: ans
pacyeToB
TepMoaMHaMNYECKNX
npoLeccoB, LWKIOB K
MX nokasaTenem B
npowecce
Npon3BOaCTBEHHOM
aKkcnnyaTaumm n
nccrnegoBaHum
TENMoBOro "
X0noannbHOro

obopynoBaHus

3awuTa
NpPaKkTU4EeCKNUM
3aHATUAM

no

CopepxaHue
npakTu4eckon paboTsl

Ob6yyarowmnca pasobpanca B npennoxeHHON

peLueHus

KOHKPETHOW CUTyaLnn, CaMOCTOATENBHO peLuunn 334TEHO OCBO€EHa
NoCTaBMIEHHYIO 3aJa4vy Ha OCHOBE MONYYEHHbIX (NOBbILWEHHBIN)
3HaHUN

Y nincsa H ncsa B CHOXMBLUENCS
O6yyatowunca He pasobparnc cno enc He OCBOEHO
CUTyauun, He BbISIBUIT MPUYMHbBI Cry4MBLUErOCs He 3a4TeHo

W He NpeanoXui BapuaHToB peLLeHust

(HepocTaTOYHbIN)
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