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KonrakrHas pabora 12 (12 |12 |12
Cam. pabota 92 (92 192 |92
B Tom uucie cam. 18
pabota B pamkax ®OC
Yackl Ha KOHTPOJIb 4 4 4 4
Utoro 108 | 108 | 108 | 108




IIporpammy cocraBui(u):
K.m.H., ooyenm, bywyes A.H.

Pabouas nmporpamma
TenjaorexHuka

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
18.03.01 Xummueckas TexHonorus (nmpuxaz Muno6prayku Poccun ot 02.04.2021 1. Ne 1190.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

18.03.01 Xummueckas texHonorus, 18.03.01 25 XwmmTexnomorusa [IpIlIOuYM 3aou.plx Xumndeckas TEXHOIOTHS IIPHPOITHBIX
SHEPrOHOCHUTENEN U YIIepOIHBIX MaTepHalioB, yTBep>kaeHHOro YueHbsM coBetoM ®I'AOY BO HUTY "MUCuC" B coctase
cootserctByromei OITOIT BO 25.12.2024, nporokon Ne 58

VYrBepxnena B coctase OIIOIT BO:

18.03.01 Xumuueckasi TeXHOIOTUS, XUMHUECKasi TEXHOIOTUS MIPUPOIHBIX SJHEPTOHOCUTENEI! U YITIEPOIHBIX MAaTEPUAIIOB,
yrBepxkeHHoi YuenbiM coBetom ®I'AOY BO HUTY "MHUCuC" 25.12.2024, npotokon Ne 58
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1. HEJIX OCBOEHUA

1.1 | Lens - hpopmMupoBaHne 6a30BBIX MPEACTABICHNH O TEIIOBBIX MIPOIIECCaX, MPOTEKAOIINX B TEIIIOBBIX YCTPOHCTBAX
arperartax.

1.2 | Bamaun:

1.3 | - m3y4eHHe 3aKOHOMEPHOCTEH MEXaHUKH )KUAKOCTEH U ra30B, TEIIIO- 1 MaCCOOOMEHa;

1.4 | - u3ydenue 0cOOEHHOCTEH TOPEeHUs Pa3NUYHbIX BUIOB TOIUIMBA,

1.5 | - n3y4eHne KOHCTPYKIMH ¥ MPHHITAIIA paOOTHl YyCTPOHCTB IS CKUTAHUS TOIIIHBA;

1.6]- N3Y4YCHUEC 3aKOHOMEPHOCTHU ONTUMAJIBHOTO HAarpeBa METajljla B MeYax pas3jaIndHbIX KOHCprKI.IHﬁ.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

Baox OIT: B1.0

2.1 TpeboBaHuUs K HpenBall)l/ITe.]ILHOﬁ MOAT0TOBKE 00y4aloLerocs:

2.1.1 |Hudopmaruka

2.2 JucunmianHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 OO01ast XuMHYECKast TEXHOJIOTHS

2.2.2  |IIpou3BOIACTBEHHAs NIPAKTUKA

2.2.3 |IloaroroBka K MpoIEaype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATN(UKAITMOHHON pabOTEI

3. PE3YJIbTATBI OBYYEHMUA 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIETEHIIMAMH

OIIK-4: CniocodeH o0eciedyuBaThH NMPOBEIEHNE TEXHOJOTNYECKOT0 MPoLecca, NCMoJb30BaTh TEXHHYECKHE CPeICTBA IS
KOHTPOJISI MAapaMeTPOB TEXHOJOTHYECKOT0 MPOLecca, CBOHCTB ChIPbsI M TOTOBOI MPOAYKIINHU, OCYIIECTBJSITH U3MEHEHHe
MapaMeTpoB TEXHOJIOTHYECKOro Mpoiuecca Mpu M3MeHEHUH CBOMCTB ChIPbsl, IOHUMATH NPUHIUIIBI PA00THI COBPEMEHHBIX
HH(OPMAIMOHHBIX TEXHOJIOTHII M HCIOJIB30BATH WX /IS PelIeHus 32124 NPo¢ecCHOHAILHOI 1eITeIbHOCTH,
NMPOEKTHPOBATH U Pa3padaThIBaTh NPOAYKINIO, MPOIECCHl M CHCTEMBI

3HaTh:

OIIK-4-31 0CHOBHBIE TEIUIOTEXHUYECKHE TEXHOJOTHH B XUMHYECKHUX OTpaciiIX Nporu3BOACTBA

OIIK-4-32 I_[I/I(i)pOBBIe TCXHOJIOTUH, IPUMCHACMBIC B TCIINIOTCXHUKC U TCIINIOOHCPICTUKE ITPOMBIIIJICHHBIX ITPOHECCOB

OIIK-4-33 TeopeTndecKre OCHOBBI TEINIOTEXHUKU (TEXHUYIECKYIO TEPMOANHAMUKY, TEIIOMAacCOOOMEH, THAPOTa30JHHAMUKY,
TEOPHIO TOPEHH)

OI1K-4-34 oCcHOBHBIC 3aKOHBI, YIIPABIIAIONINE MPOIIECCAMH TTOTYUSHHUS U TPE0Opa30BaHuUs TEIUIOBOW SHEPTHHU, METOIbI aHAH3a
3 PEKTUBHOCTH UCIIOIB30BAHUS TEIIOTHI U METOJIBI TETIIOCOSPEIKEHNUS

Ymerb:

OIIK-4-Y1 omeHuBaTh MapaMeTPsl COCTOSIHNS TEPMOIMHAMUYECKHUX CHCTEM M 3P (PEeKTHBHOCTH TEPMOANHAMUYECKHAX MPOIIECCOB

OIIK-4-Y2 ananu3upoBaTh TEPMOJIUHAMHUYECKHE POLECCH] B TEMIOTEXHUIECKUX YCTPOUCTBAX, IPUMEHSIOIINXCS B XUMHUYECKUX
OTpaciIsiX IPOU3BOJICTBA

OIIK-4-Y3 npou3BoANUTh TEIUIOTEXHUUECKUE PACUEThl IPOMBIIUIEHHBIX SHEPIreTHYECKUX YCTAHOBOK U YCTPONCTB

OIIK-4-Y4 npumeHSTH IporpaMMHOe oOecrieueHne U Nu(pOBbIe TEXHOJIOTHH B PEIICHUH TEIIIOTEXHUIECKHX 3312

Baagernb:

OIIK-4-B1 meronamu aHamm3a 3pHeKTHBHOCTH TEPMOINHAMHYECKUX TIPOIECCOB METAIUTYPIHYECKOTO M XUMUIECKOTO
TIPOU3BOJICTBA U YIIPABJICHHUS HHTCHCUBHOCTHIO OOMEHA SHEPTUeH B HUX

OIIK-4-B2 MCTOJaMHU PCHICHUA COBPEMCHHBIX MMPUKITAAHBIX 3a1a4 C UCITIOJIb30BAHUCM OCHOBHBIX 3dKOHOB TCOPCTUICCKUX OCHOB
TCTJIOTCXHUKU U TCPMOANHAMUKN

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIUi pecypcsl padoTsl

Pasgen 1. Texunueckasi
TepMOIUHAMHUKA




1.1

OCHOBHBIC TIOHATHS U
onpeeeHus
TEPMOJIMHAMUKH (TIapaMeTphbl
COCTOSIHHS U €JMHUIBI UX
H3MEpPEeHHUs], Ta30BbIe CMECH,
YpaBHEHUS COCTOSIHUS,
TEeIJIOEMKOCTH,
TepPMOAVHAMHYECKIE
nipotiecchl). [lepBeiii 3aKoH
TEPMOJIVHAMUKH U €T0
MpUMEHEHUE MIPH aHaJ3e
TEPMOANHAMHYECKUX
IIPOLIECCOB (CYIIHOCTh U
ypaBHEHUE, TIOHATHE
(yHKIMY Imporecca u
(YHKIUY COCTOSTHHUSA,
SHEPTeTHIECKHE
XapaKTePUCTUKU
nponeccos). /Jlex/

OIIK-4-31
OIIK-4-32
OIIK-4-33
OIIK-4-34

JI1.1J11.3
JI1.4 J11.5
JI1.7J12.1
012233

KM1

1.2

HccnenoBanue mMpoIeccoB
HU3MCHCHUA MapaMETPOB
BJIQXKHOTO Bo3myxa /J1ab/

OIIK-4-B1
OIIK-4-B2

JI2.1J13.1
01030233

I'pynnosoe
3aHATHE

KM1

1.3

Pasbop 3amanmii k
KOHTPOJILHOH padoTe.
Bri6opouHoe peneHue 3amaq
13 KOHTPOJBHOH paboTsl /T1p/

OIIK-4-Y1
OIIK-4-Y2
OIIK-4-V3
OIIK-4-Y4

J1.4
JI1.6J12.1J13.
1
010233

o hopme
"I'pynnoBast
paboTa"

KM1

P1

1.4

Huknuueckue npoueccs
(mmxn KapHo, naterpan
Knaysuyca, sutponus,
SHTAJIBIINS ), BTOPOH 3aKOH
TEPMOANHAMUKH U
TEPMOAMHAMHYECKUN aHaIN3
TETUIOTEXHHYESCKHUX
ycrpoiictB. TepMoanHaMuka
ra3zoBbIX NOTOKOB. da30BbIe
Iepexo/ bl B
TEPMOJINHAMUYECKHX
cucreMax (ypaBHEHUS
ra3oBbIX MOTOKOB). Tperuit
3aKOH TEPMOIMHAMHKH.
O0mas xapaKTepuCcTHKa
MPOLIECCOB TOPEHUSL.
DJIeMEHTBI TEOPUU TOPEHUS:
KAHETHYECKOE U

¢ Py3uOHHOE TOpEHHE,
CTPYKTYypa U JUIhHa (akena,
€ro CTaOMIIM3AaITHSL.
Bo3nukHOBEHNE MyIaMeHH.
VYerpoiicTBa Ui CKUTAHUSA
ra3000pa3HOTO TOILUINBA
(ropenkn). [TonroToBka K
1ab0paTOPHBIM paboTam.
IMoxrotoBka k 3auety. /Cp/

50

OIIK-4-31
OIIK-4-32
OIIK-4-33
OIIK-4-34
OIIK-4-Y1
OIIK-4-Y2
OIIK-4-Y3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2

JI1.1JI1.3
1.4
JI1.6J12.1J13.
1
2103233

Paznen 2. Tenutonepenaya u
TenJ1000MeH

2.1

MexaHu3Mbl iepenavn
TEIUIOTHI, TEIIONPOBOAHOCTD
(crocoObI pacrpocTpaHeHUs
TEIUIOTHI, TEILIOOTAa4a U
TeruIonepeaaya,
TeMIepaTypHoe IoJie,
TETJIOBBIE 3aKOHBI).
KoHBeKTHBHBIN

Temtooomen /JIex/

OIIK-4-31
OIIK-4-32
OIIK-4-33
OIIK-4-34

JI1.2J11.3
1.4
JI1.5J12.1J13.
1
0102393

KM1




2.2 Bri6opouHoe pemieHne 3a1a4u 2 2 OIIK-4-Y1 J1.1 o dopme KM1 P1

o Terutomaccoodbmeny /Ip/ OIIK-4-Y2 JI1.2J12.1 "TexHOOTHS
OIIK-4-V3 212233 MIPOOJIEMHOTO
OIIK-4-Y4 oOydenns"

2.3 CBo0OoHas ¥ BEIHYKICHHAS 2 2 OIIK-4-B1 JI1.2 J11.4 I'pynnoBsoe KM1
KOHBEKLIUS ISt OIIK-4-B2 JI1.6J12.1 3aHATHE
TOPU30HTAIBHOMN 213253
TpyO®bI /J1ab/

2.4 Ypaeuenne HoroToHa- 2 24 OIIK-4-31 JI1.2J12.1 KMI,K
Puxmana, ko3¢ dpunueHt OIIK-4-32 212233 M2
TEIIOOTAAYH, KOHBCKIIHS, OI1K-4-33
PEXMMBI TEUEHHMS, OIIK-4-34
TeIIO0TJaYH IPU CBOOOJHOM OIIK-4-Y1
Y BBIHY)KJICHHOM JIBFDKEHUH. OIIK-4-Y2
TermmooOMeH U3ITydeHHEM. OIIK-4-Y3
TemnomaccooOMeHHBIE OIIK-4-Y4
ycTpoiicTea (pusndeckas OIIK-4-B1
CYUIHOCTB JIyYUCTOTO OIIK-4-B2
TEMI000MEeHa, OCHOBHBIC
3aKOHBI TETIOBOTO
U3ITydeHHs, GOPMYIIBI IS
TTOTOKOB MacCHI,

TeTI000MEHHEIE alIaparsl).
OrueynopHble U
TEIUION30JIIINOHHBIE
MaTepHualbl 1 METOJIMKA UX
pacuera. TermmoobmeHnHOe
000pyIOBaHHE M METOIHKA
TEIIOBOTO pacyera.
[MoaroroBka x
nabopaTOpHBIM paboTaM.
IMonroTtoBka k 3auety /Cp/
Pa3gen 3. IloaroroBka k
KOHTPOJbHBIM
MEpPONPUSTHAM 1
BBHINOJIHAEMBIM padoTam

3.1 O6beM yacoB 2 0
CaMOCTOSITEIFHOM paboTHI Ha
noarorosky k KM /Cp/

32 O0BeM yacoB 2 18 OITK-4-31 2.1 P1
CaMOCTOSTEIBHONW PaboThI Ha OIIK-4-32 JI2.2J13.2
moaroToBky k BP /Cp/ OIIK-4-33 JI3.3

OIIK-4-34 013233
OIlK-4-V1
OIIK-4-Y2
OIIK-4-V3
OIIK-4-V4
OIIK-4-B1
OIIK-4-B2
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoHTpoabHbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KontponrsHoe r][/]ll){o};e}?ﬂeMHe B
KM MepOTpHATHE ZMKATOPEL OTIPOCHI JUTSI TIOJTOTOBKH
KOMIIETEeHIINH
KM1 [ToaroroBka k OIIK-4-31;0I1K-4- 1. Kak nepeBecTH TeXHUYECKHE aTMOC(hEphI B ITacKaiu?
3ayery 32;0I1K-4-33;0IIK- | 2. Kak popmymupyercs 1-it 3ak0H TepMOINHAMIKH?
4-34;0I1K-4- 3. B Kakux eJUHUIIAX U3MepseTcs TeroTa’?
V1;0I1K-4-Y2;0IIK (4. Kak u3meHsieTcst TEII0EMKOCTh Ta30B C pOCTOM TEMIEPaTyphl?
-4-Y4;0I1K-4- 5. Tlogemy cp Ooutblire, 4eM cv ?
V3;0IIK-4-B1;0IIK |6. Kak 3agaeTcs cocTaB cMecH ra3on?
-4-B2 7. Yto Takoe anuabaTHbIi nmpouecc?
8

. Kak n3Mensiercs sHTpOonus raza npu U30TEPMUIECKOM PACHIUPEHHHU?
9. Ins yero oXJaxAaroT MUIMHIP IPU CKAaTUU Ia3a B IOPLUIHEBOM




KoMIpeccope?

10.Kak popmyaupyercs BTOPOH 3aKOH TEPMOTUHAMUKHN?

11.13 xakuX TepMOANHAMHYECKUX IPOIIECCOB (POPMUPYETCS IIUKIT
Kapro?

12.ITouemy 171 BBICOKMX CTEIIEHEH CHKaTHsI MPUXOJUTCS IPUMEHSTh
MHOTOCTYIIEHYaTble KOMIIPECCOPHI?

13.ITouemy JIBC nmerot 6onee Boicokuii Tepmudeckuid KITJ1, uem
I'TY?

14.ITouemy Tepmudeckuii KI1J] au3ens Boliie, 4eM y KapOOPaTOpHOTO
BUATATEN?

15.Kax 3aBucut KIT1J] IBC oT crenenu cxxatus?

16./1ns pemenus kakux 3anau npuMmenstores I'TY B snepreruxe?
17.0t uero 3aBucut Tepmudeckuii KI1J] nukina Penkuna?

18.YTo Takoe CTEeneHb CyXOCTH BOASHOTO napa’?

19.KakoBo Ha3HaueHHE KOHAEHCATOPA B MApOTypOMHHON yCTaHOBKE?
20.Y10 Takoe XO0JOIMIbHBINA K0P GHUIIHEeHT?

21.Kak ycrpoeH TemioBoii Hacoc?

22.ChopMynupyiTe OCHOBHOW 3aKOH TEILTIONPOBOIHOCTH.

23.JlaiiTe xapakTepucTUKy IuddepeHInaIBHOTO ypaBHEHUS
TEIUIONPOBOAHOCTH U YCJIOBUN OJJHO3ZHAYHOCTH.

24 Kak pacnpezensieTcsi TeMreparypa o TOJIIUHE IJI0OCKON U
HWINHAPUYECKOT

CTEHOK?

25.YxaxuTe OCHOBHBIE CITOCOOBI MHTEHCHU(PHUKAIINHN TIPOIIECCOB
TeIIoNepeIadH.

26.B uem cocTouT (pru3ndecKkuit cMbICT KO3 QHLMeHTa Teronepeaaun?
27.ChopmynupyiTe 3aKOH KOHBEKTUBHOHN TEIUIOOTIa4H.

28.Yxaxute GpaKkToOpsl, BIMAAIONINE HAa BEHUNHY Kodddummrenrta
TeMI00TAAYH.

29.Chopmynupyiite pusndeckuii cMbica kputepueB Re, Nu, Gr, Pr, Pe.
30.Yro Takoe onpeAeNsouInil pazMep, onpeenstomas remmneparypa’?
31.Kak BIusieT pexuM TEUSHHUs )KUIKOCTU Ha TEII00TAauy IIpU
BBIHYXIEHHOM

JIBIDKCHUH B KaHAJIaX M TIPH BHEITHEM OOTCKaHUU Te?

32.0nummuTe 0COOSHHOCTH TEII000MeHa MPH KUTICHUH U KOHICHCAITH
KHJKOCTH.

33.Kak npeoOpasyercs JiyducTasi SHeprHs, aJarolas Ha IOBEPXHOCTh
TBEpIOro Tena’?

34.Chopmynupyiite 3akoH m3nydeHus: Creana-bonpimana.
35.J1aiiTe onpeneneHye CTENeHN YepHOTHI Tea.

36.J171s1 4ero NpuUMeHsIeTCsl SKPaHUPOBAHUE U3ITYYAOIINX
MOBEPXHOCTEH?

37.0nummre 0cOOCHHOCTH U3ITydeHHS Ta30B.

38.Kak paccunThIBaeTCs CIOXKHBIA TEMI000MEeH?

39.Ha3oBuTE THITH TEIUIOOOMEHHBIX alllapaToB.

40.0OmummTe OCHOBHBIE pacyeTHBIE ypaBHEHHS PEKYIIePATHBHBIX
TEII00OMEHHBIX anmnapaTos.

41.IlpoBenute cpaBHEHHE NPSIMOTOUHBIX U IPOTUBOTOYHBIX allapaToB.
42.Yro Takoe cpenHeapru(pMETHIECKH U CpeTHeToTapHPMUIECKUI
TeMIIepaTypHbIe HAlOPbI?

43.Yt1o Takoe BI3KOCTb KUIAKOCTH?

44 Kaxkoii hopMyIoit onpeensieTcs cuia AaBIeHHUs )XUIAKOCTH Ha
CTEHKY?

45.Yem oTnM4aeTCs JaMUHAPHOE TEYEHUE OT TypOyIeHTHOro?

46.YTo Takoe xaBUTALUA?

47.Yto Takoe uucio Maxa?

48 Kax nperoxpaHuTh TpyOOIPOBOIOB OT THAPABIMIECKOTO yaapa?
49.0T KaKuX MapaMeTpoB 3aBUCUT PacXo/] rasa Ipu UCTEYCHUH U3
corma?

50.I'ne mpumensercs comio JlaBans?

51.Yro Takoe cKauoK YIJIOTHEHHS?

52.Yro Takoe Temneparypa TOpMOKEHHUs?

53.Kak ycTpoeHbl LIMKIOHHBIE alapaThl Ul OYUCTKH ra3a?

54.Yt0 Takoe NOTPaHUYHEIH CI0H?

55.9To Takoe JionaToyHas pemierka?

56.Kakue criocoObl pacbUIMBaHUS KHUIKOCTEH BaM n3BecTHBI?
57.Ha3oBute BUIBI TypOYJICHTHBIX CTPYH.

58.Kak mosy4arot KUIKHE TOIIMBA U3 PUPOIHON HedTr?




59.Uto xapakTepu3yloT OKTaHOBOE U IIETaHOBOE yKcia?

60.9t0 Takoe GppakIHOHHBIN COCTAB KHIKOTO TOTLIMBA?

61.Uem onpenenserca UCIapsieMOCTb KUJKUX TOILIUB?
62.Ha3oBuTe BUIBI M IOKA3aTENN Ka4eCTBA HE(YTIHOTO Ma3yTa.
63.HazoBuTe Bubl 1 001aCTH IPUMEHEHHUSI HICKYCCTBEHHBIX TOILIUB.
64. Kak paccunThIBaeTCA TEOPETUUECKOE KOTMUECTBO BO3/1yXa,
HeoOxoanmoe

JUISL CAKUTAHUSI OJTHOTO KUAJIOTPpaMMa TOILTHBA?

65.UTo Takoe MOTHOE U HETIOJHOE CTOPaHUe TOILIUBA?

66.YT0 Takoe TOMOTEHHOE U TeTEePOTeHHOE ropeHue?

67.B 4eM COCTOUT CYIMHOCTh TEOPHH LEMHON peaKun?
68.0nuImmTe OCHOBHBIE CTMH BOCIUIAMEHEHUS M PACIIPOCTPAHEHUS
TIaMEHH

KM2

3auer

OIIK-4-31;011K-4-
32;0I1K-4-33;011K-
4-34;0T1K-4-
V1;011K-4-Y2;0ITK
-4-Y3;0I1K-4-
V4;0I1K-4-B1;0IIK
-4-B2

1. Cmecu pabounx Tew, CIIocoOBI 3a/1aHMs, OTIPE/IeTICHIE Ta30BOH
MOCTOSIHHOM U MOJISIPHON MacChl CMECH.

2. PaBHOBeCHbIE TEPMOJHHAMUYECKHE IIPOLECCH U UX 00PaTUMOCTb.
3. I'paduyeckoe m300paxxkenue nponeccos. Pabouas u Temiosas
JIarpaMMBI.

4. YacTHble CiTydal HOIUTPOITHOTO MPOIecca: N30XOPHBIN, n300apHbIH,
U30TEPMHUUYECKUI U aquabaTHBIA IPOLECCHI.

5. Huxuer IBC (OtT0, Ausens u Tpurkiepa).

6. Uneanbuble nukisl I'TY.

7. Metoabl MoBbIIEHHSI 3PPEKTUBHOCTH TEIIOBBIX IBUTATENCH.

8. ITonsitie o (a3zoBbIX Mepexoaax 1 (pasoBbIX MPEBPAILCHUSIX,
MPOTEKAIONINX B PAaOOYNX Temax.

9. YcnoBus paBHOBECHS OJHOPOAHON CHCTEMBI H HECKOIBKUX (ha3
BEI[ECTBa.

10. ®a3oBbIe TePMOIMHAMIYECKUE TUATPAMMEL.

11. YpaBuenue Knaneiipona-Knaysuyca.

12. TennonpoBOAHOCTD U TEIUIONEPeaayua MpH CTAIIMOHAPHOM PEKUME
U TPAaHUYHBIX

YCIIOBHSAX TPETHETO Poa.

13. Tennosas uzosanys. TemonpoBoJHOCTb IPU HECTALUOHAPHOM
pexume.

14. OCHOBBI YHCJIEHHBIX METOJIOB pacyeTa TeMIEepaTypPHBIX MOJIeH
(MeTo/1 KOHEUHBIX Pa3HOCTEH).

15. OtnenbHbIe 3a7ja44 KOHBEKTHBHOTO TEINIOOOMEHa B OAHO(a3HON
cpezne.

16. TerurooTnaua nMpy BEIHYXICHHOM, BIDKCHUH )KUAKOCTH B TPyOax U
kaHanax. 17. Temnoornaua mpu cBOOOJHOM ABHKEHUN TEINIOHOCUTEIIS.
18. KOHBEKTHBHBIH TEMI000MEH B 3aMKHYTOM 00BEeMe.

19. 3akon ®uka. Dopmynsl I TOTOKOB Macchl. Ko dunmeHTs!
MaccOIEpeHoca.

20. TennmomaccooOMeHHbIe ycTpoiicTBa. HasHauenue, knaccuduxanus
U CXEMBI TEMII000OMEHHBIX aNNapaToB.

21. KoHCTpYKTHBHBIE 0COOCHHOCTH TEIIO0OMEHHHKOB
PEKyepaTUBHOTO, PEreHEPaTUBHOTO M CMECHTEIIBHOTO THIIOB.

22. OCHOBHBIE IPUHIIMIIBI TEIJIOBOTO pacueTa TemI000MEHHUKOB.

23. O0mue XapaKTepHCTHKH TBEPIOTO ¥ KHUIAKOTO TOIUINBA, OCHOBHBIE
TOJI0KEHHS

TEOPUU TOPEHHS.

24. OnpepeneHre SHTAIBIUU MPOJTYKTOB CTOPaHHsL.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCIHHIIJINHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hasparue [IpoBepsiemblie
paboTHI paboTI HHIUKATOPbL Copnepxanue pabOTHI
KOMITeTeHIuit
P1 KonTtponpHas OIIK-4-Y1;0IIK-4- |KoHTponbHas paboTa MpeacTaBiseT cOO0H BBITOTHEHNE
pabora V2;0IIK-4-Y3;0IIK | uHAMBUIYaTBHOTO 3aaHH, IPEACTABISAIONIETO COO0H pemmeHne

4-V4

YeThIpex 3a/1a4 M0 TEXHUYECKOW TePMOJUHAMUKE U JABYX 3a/a4 IO
TEIIOMAacCOOOMEHY WITH TOPSHHUIO TOTUIHBA.

3amaun OepyTcs U3 3aJaYHUKA 110 TETUIOTEXHUKE TI0 YCMOTPEHHUIO
nperoaBares.

PerieHrie MOKET BBIMOIHATHLCS KaK B meyaTHOM Buze B Microsoft Word,
TaK ¥ B PYKOITUCHOM BHJIE B TETPAJIH.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble U5 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

[IpoBenenue 3x3amMeHa M0 AUCIMIUIMHE HE IPETYCMOTPEHO.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu oreHKe pe3ynbTaTOB 3aLIUTHI OTYETOB 10 Ta00PATOPHEIM paboTaM HUCIONIb3yeTCss OMHApHAs CHCTEMa, KOTopast
nperycMaTpUBAET CIEAYIOIINE Pe3yNbTaThl U KPUTEPUH OLIEHUBAHMUS:

"3a4TeHo", eclM BHIITOITHEHHBI BCe 3aJaHUs Ta00paTOPHOH pabOTHI, CTYJICHT OTBETHII Ha BCE KOHTPOJIEHBIC BOIIPOCHL.

"He 3auTeHo0", eCli CTY/ICHT HE BHIITOIHHI WIN BBIITOIHHI HENIPAaBIIIBHO 3aaHNs T1a00PaTOPHOI paboTHI, CTY/ICHT OTBETHII HA
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMM HITH HE OTBETHII Ha KOHTPOJIbHBIE BOIIPOCHL.

B cucTeme oneHKH 3HaHUH, YMEHHI W HABBIKOB IO PE3yNIbTaTaM MIPOBEICHH KOHTPOJIBHBEIX padoT B MICEMEHHOH (opme
UCTIONB3YIOTCS CIEAYIOIINE KPUTEPHH:

OrneHka "oTIHYHO" CTaBUTCS 3a MOJTHOE OBIAJEHUE COAEPKAHUEM ydeOHOTO MaTepuaa, BllaJeHue NOHATUIHHBIM annapaToM,
YMEHHUE pelaTh NPaKTHIeCKHe 3a/1auH, JJOTHIHOE H3JI0KECHHE OTBETA.

OreHka "XOpoIIo" CTAaBUTCS, €CIN CTYAEHT IIOJHO OCBOMII YIE€OHBIH MaTepHall, BIaJeeT MOHATHHHBIM allapaToM, OCO3HAHHO
IpUMEHSET 3HaHHs AT pelIeHNs IPaKTUUeCKUX 3a/1a4, TPaMOTHO M3JTaraeT OTBET, HO COfep KaHue U (hopMa OTBETa UMEIOT
HEKOTOPbIe HETOYHOCTH.

OreHka "yJIOBIETBOPUTEIHHO" CTABUTCS, €CIIH CTYACHT OOHAPYKHUBACT 3HAHNE U TOHUMAHNE OCHOBHBIX ITOJIOKEHUH yaeOHOTO
MaTtepuaa, HO 3JIaraeT ero HEeloJIHO, HeTIOCIEA0BAaTEeIbHO, JOIYCKAaeT HETOYHOCTH B ONIPEeIeHNE TOHATHIH, B IPUMEHEHUH
3HAHUH IS pelleHus NpaKTHIeCKHX 3aJay.

OreHKa "HEYIOBIETBOPHUTENBHO" CTABUTCS, €CIM CTYJCHT UMEET Pa3pO3HEHHBIE, OECCHCTEMHBIC 3HAHUS, HE YMEET BBLICIIATD
TJIaBHOE M BTOPOCTENEHHOE, AOIyCKAeT OMMOKN B ONPEeIeHNE MOHATHH, HCKaKaeT UX CMBICI, OECTIOPSI0YHO ¥ HEYBEPEHHO
u3/IaraeT MaTepuai, He MOXKET IPUMEHSTh 3HaHUS JUIS pelIeHHs NPaKTUIeCKHUX 3aay; 3a IOJIHOE He3HAHUE U HEeIOHUMAaHUe
y4eOHOr0 Marepuana.

Jns momydeHus 3a4era Mo AUCIUILUIMHE HEOOXOMMO BRIITOTHEHHE CIEAYIOIINX YCIOBHIA:

1. BrInonHeHue U 3aluTa BCeX MPeAyCMOTPEHHBIX 10 JUCLUIIIHHE T1a00paTOPHBIX paboT;

2. BrInoHeHne BCeX MPEeTyCMOTPEHHBIX 0 TUCIUIUIMHE TEKYINX KOHTPOJIBHBIX paboT Ha OLICHKY HE HIDKE
"yOBIETBOPUTENLHO";

6. YHEBHO-METOJJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec
JI1.1 |mon. pen. M.T. TemnoTexHuka: yueOHHK M.: UI1 "Axagemus", 2013,
[TatpoBa
JI1.2 |H.I'. Kyauuuna TermmorexHuKa HogoTpounk: HO HUTY MUCuC, 2015,
METaJUTypTHUECKHX TeUe: http://elibrary.misis.ru/action.php?
Y4yebHoe mocobue kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10575
JI1.3 |H.N. Crosnos, C.C. Teopernuecknue OCHOBBI Crasponons : CKOVY, 2014,
Cwmuphos, A.B. TEIUIOTEXHHUKU: TEXHIYECKast http://biblioclub.ru/index.php?
CmupHOBa TEPMOJIMHAMUKA 1 page=book&id=457750
TeIIoMaccooOMeH : yaeOHoe
nocobue
JI1.4 | IO. B. OBUUHHUKOB, OCHOBBI TEIIIOTEXHUKU: Hosocubupck : HoBocubupcxuit
C. JI. Enuctparos, 1O. |yyeGHHK TOCyIapCTBEHHBIN TEXHUYECKUI
. Hlapos yauBepcurer, 2018,
https://biblioclub.ru/index.php?
page=book&id=575262
JI1.5 | JIudenuesa JI. B. TemnorexHuka: yueOHoe Kemepogo : KemepoBckuit
nocobue TEXHOJIOTUYCCKUI HHCTUTYT IHUIICBOI
npoMeIeHHocTy, 2010,
https://biblioclub.ru/index.php?
page=book red&id=141513
JI1.6 | II. A. Barpakos, B. C. | Teoperudeckue 0CHOBBI Omck : OMCKH# TOCYAapCTBEHHBIN
Bunnuenko, H. A. TEIUIOTEXHHUKH: yIeOHOE TeXHUYeCKui yHuBepcuteT, 2020,
Ozepos, B. B. nocobue https://biblioclub.ru/index.php?
Jlynennos page=book red&id=682942
JI1.7 | Kynunos 1. B. TeopeTuueckre OCHOBBI Camapa : Camapckuii rocy1apCTBEHHBIH
TEIUIOTEXHHUKH: ydeOHOe ApPXUTEKTYPHO-CTPOUTETHHBII
nocobue yHUBepcureT, 2013,
https://biblioclub.ru/index.php?
page=book red&id=256110




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOPEBI, COCTaBUTEIN 3arnaBue bubnnoreka W3paTenncTBO, TOM, 371. aapec
JI2.1 |Ilonm pen. TemroTexHuKa M.: MUCuC, 2002,
B.A KpuBananna METaJUTypTHIECKOTO http://elibrary.misis.ru/action.php?
IPOM3BOACTBA: Yuel. mocobue kt path info=ktcore.SecViewPlugin.actio
B2-XT ns.document&fDocumentld=3466
http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=3516
JI2.2 | A.C.Tenerun, TemnomacconepeHoc: M.: Merannyprus, 1995,
B.C.I1IBbIakuiA, yueb.mocobue
10.T". Apomenko
6.1.3. MeTronuueckue pa3padoTku
ABTOPEI, COCTaBUTEIN 3arnaBue bubnnoreka W3naTenscTBO, TOT, 371. aapec
JI3.1 | H.I'. Kynununa Temnorexuuka: JlabopaTopHbIit Hosotpounk: HO HUTY "MUCuC",
MPaKTUKYM 2017, http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12141
JI3.2 | bymyes A.H. Temnorexuuka: JlJabopaTopHbIit Hosotpounk: HO HUTY "MUCHUC",
MPaKTHKYM JUIS CTYyACHTOB 2023, http://elibrary.misis.ru,
HaMpaBJIeHUs] OJrOTOBKU www.nf.misis.ru
22.03.02 Metatyprusi, Bcex
(hopm o0ydeHHS
JI3.3 | bymyes A.H. Temnorexnuka: JlabopaTopHbIit Hosotpounxk HO HUTY "MUCHUC",
MPaKTUKYM JUIS CTyACHTOB 2023, http://elibrary.misis.ru,
HanpaBJIEHHUs TOJTOTOBKU www.nf.misis.ru
18.03.01 Xumunueckas
TEXHOJIOTHS, BceX GopM
o0Oy4eHus
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 | KubepJlennnka www.cyberleninka.ru
32 |H HATY "MUCuC" www.nf.misis.ru
33 | Poccuiickas HaydHas aMeKTpoHHAs OHONIHOTEKA www.elibrary.ru
6.3 Ilepeuenb MporpaMMHOro odecneyeHus
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 Kommnac 3D V21-22
I1.3 | Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
1.6 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.7 | Bbpaysep Google Chrome
1.8 Microsoft Teams
I1.9 |Zoom

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

8. METOJJUYECKHUE YKA3ZAHUSA J1JI1 OBYYAIOIIUXCA

OcBoeHNE ANCIUIUTMHEI IPEINoIaraeT Kak MpoBeeHIE TPAIUINOHHBIX ayJUTOPHBIX 3aHATHH, TaK ¥ paOOTy B SIIEKTPOHHOM
uHpopmannonHo-o6paszoBarensHoit cpene HUTY «MUCuC» (OMOC), yacThio KOTOPOH HEMOCPEACTBEHHO NPEIHA3HAUYCHHON JUIs
OCYILIECTBIIEHHSI 00pa30BaTENILHOTO MpoLecca SBIseTC DIEKTPOHHbIH oOpa3oBarensHblil pecype LMS Canvas. OH 1oCTyIIeH 1o
URL azgpecy ... 1 TI03BOJISIET MCIOIB30BATh CIICIIMAIBHBIN KOHTCHT M JIEMEHTHI SIIEKTPOHHOTO 00yYEHHS M AUCTAHIIMOHHBIX
o0pa3oBaTenbHEIX TexHoIoTHi. LMS Canvas HCcTionp3yeTcst MPEeMMYIIECTBEHHO JJIsl ACHHXPOHHOTO B3aNMOICHCTBHS MEXTY
y4acTHHKaMu 00pa30BaTeNIbHOTO Mpoliecca NocpeacTBoM cetu «MHTepHeT.
Yr0o68I 3()(heKTHUBHO HCTIOIB30BaTh Bo3MOXHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIICIITHO OCBOUTH JIMCIMILTHHY, HYXKHO!

1) 3apeructpupoBaThbcs Ha Kypc. i1 3TOro HY)KHO MepeiTu o ccbuike ... JIOTMH U mapojib COBHAJaeT ¢ IOTHHOM U IapoJieM OT
nmyHoro kabunera HUTY MUCuC;




2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COJEPIKaHUEM Kypca, BOIIPOCAMH AJISl CAMOCTOSITEIFHOMN MOTOTOBKH, YCIOBHAMU
JIOIYCKa K aTTeCcTaluy, GOpPMON IMPOMEKYTOUHOMN aTTECTALUH (3a4eT/IK3aMeH), KPUTSPHSIMH OLICHUBAHHUS U JP.;

3)B pyOpuke «Momynu», 3aX0/1 B COOTBETCTBYIOIIUE Pa3/ielbl H3y4aTh yueOHble MaTepHabl, pa3MelIeHHbIe IpenoaaBaTeneM. B
T.4. TI0JIL30BATHCS JINTEPATypOl, PEKOMEHIOBAaHHOH IPETIOJaBaTelieM, EPEX0/Is 0 CChUIKAM;

4)B pyopuke «bubanorekay Bo3MOXXHO MOAOMPATH IS BHITTOJIHEHUS TUCBMEHHBIX pab0T (KOHTPOJIbHBIC, JIOMAIITHUE PabOThI,
KypCOBBIe pabOTHI/TIPOEKTHI) JTUTEpaTypy, pasmemieHnyio 8 ObC HUTY «MUCuC;

5)B pyOpuKe «3aJaHus» HY)KHO 03HAKOMUTHCS C COJCPIKAHUEM 3a/IaHMs K MUCEMEHHOHN paboTe, CPOKaMU C1aud, KPHTEPHSIMU
OIIEHKH. B ycTaHOBJIEHHBIE CPOKH BHITOIHUTE paboTy(bI), TOATPY3NUTH 31ECh JKe IJIS MTPOBEPKH. ¥ 100HO Ha3bIBaTh (haiis paboThI
cienyromuM oopa3omM (Ha3BaHue mmpeaMeTa (CokpaiieHHo), rpynma, ®UO, nara akryanuzanuu (IpH MOBTOPHOM pa3MeIeHNH)).
Hanpumep, Termorexuuka Meanos .M. BXT-19 20.04.2020. Ecau paboTta COAEpKUT PUCYHKH, POPMYJIBI, TO C IEIbIO
coxpaHeHHs (OpMaTHPOBAHHUS ee HY)KHO oArpykarts B pdf dopmare.

Pabora, nmoarpyxaemas Juist IpOBEPKH, 1OJDKHA!

- COZIepKaTh BCE CTPYKTYPHBIE DJIEMEHTHI: TUTYJIBHBIN JTUCT, BBEICHHE, OCHOBHYIO YacTh, 3aKII0UEHHE, CIIMCOK UCTOYHUKOB,
MPUIIOKEHUs (TP HEOOXOAMMOCTH);

- OBITH O(pOpMIIEHA B COOTBETCTBUHU C TPEOOBAHUSIMH.

I[IpenonaBarens B TeUEHHE YCTAHOBICHHOTO CpoKa (He OoJiee JecsTH JHEeH) NpoBepsieT paboTy U pa3MellaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3nI0. B Hell OH yka3bIBaeT Kak MOJIOKUTEIBHBIE CTOPOHBI Pa0OTHI, Tak 3aMedanus. [Ipi HaTMauy B peneH3un
3aMe4YaHUH U peKOMEHIalnii, Hy>KHO BHECTH IIONIPABKU B PabOTY, TOATPY3HUTh €€ 3aHOBO JUIs IIOBTOPHOM MpoBepKu. [Ipu sToM
Ba)KHO CJICUTH 33 CPOKAMH, B TEUCHUE KOTOPBIX JOJDKHO OBITH BHINTOJIHEHO 3a/anue. [Ipy HapyIeHun CpOKOB, yKa3aHHBIX
HpETIoaBaTesIeM BO3MOKHOCTb HOATPY3UTh pabOTy OcTaeTcsl, HO CHCTEMa BBIBOAUT COOOIIEHHE O HapyleHnH cpokos. [To
OKOHYaHHH CEMEeCTpa HOATPY3UTh PAOOTy HE TOIyIHUTCS;

6)B pyOpuke «TecTsD» MPOWTH TECTOBEIE 3a1aHUsI, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeIIeHHbIH B pyOprke « MoIymm»;

7)B pyOpuke «OLEHKN» OTCICKUBATH CBOO YCIIEBAEMOCTE;

8)B pyopuke «OOBSBICHHUSD» YATATh OOBSBICHHS, pa3MeIlacMbIe ITPEIOAaBaTeNIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CYXIeHHSD CO37aBaTh OOCY)KICHUS M YIaCTBOBATh B HUX (0OCYXXIAr0TCs OOIIME MOMEHTBI, BBI3BIBAIOIIHE
BOTIPOCHI y OOJIBITMHCTBA rPyIIbl). JlaHHas pyOprKa TakKe MOXKET OBITh HCIIOJIh30BaHA JIIsl B3aUMHOW TIPOBEPKH;

10)posIBNSATE pEryaspHyr0 akTUBHOCTH Ha Kypce.

IIpenMyIIecTBEHHO I CHHXPOHHOTO B3aUMOJICHCTBUS MEXTY YIaCTHHKAMHU 00pa30BaTeIbHOTO MPOoIecca IOCPEACTBOM CETH
«HuTepHer» ucnoan3yercs Microsoft Teams (MS Teams). UToOBI HOTHOIIEHHO HCHIOIB30BATH €TI0 BO3MOKHOCTH HYXHO
YCTaHOBHUTH Mpuitokenne MS Teams Ha mepcoHabHBIN KOMIIBbIOTEP U TeneoH. CTapoctaM HY)KHO co3aaTh rpymmy B MS Teams.
VYuyacTtue B rpymie mo3BoJisieT:

- CJIylIaThb JICKIIUH;

- pa6OTaTL Ha NPAKTHYCCKUX 3aHATUAX]

- OBITH Ha CBSI3H C NIPENOABaTEIEM, 3aaBasi €My BOIIPOCHI MIIM OTBEYAsl Ha €0 BOIPOCHI B 00IIIEM YaTe IPyYIIIs B pabodee BpeMs ¢
9.00 no 17.00;

- OCYIIECTBISITH COBMECTHYIO pabOTy Hax JOKyMEHTaMH (BKJIagka «Daifisr).

ITpu npoBeieHNH 3aHATHI B AUCTAHIIHOHHOM CHHXPOHHOM (hopMaTte HY>KHO BCera paboTarh ¢ BKIIOYEHHON KaMepou.
VckimroueHne — eciy Iperio1aBaTellb MOMPOCHT OTKIIIOYHUTE KaMephl 1 MEKPO(OHHI B CBS3H ¢ O0IpIIMMH IToMexamu. Ha aBarapkax
JIOJDKHBI OBITHh UCKIIFOUUTENBHO ICJIOBBIE (POTO.

ITpu npoBeneHnN JEKIMOHHO-ITPAKTUUECKUX 3aHATHH BEACTCS 3aIHCh. DTO AAeT BO3MOXKHOCTh IIPOCMOTpPA 3aHATHS B ClIydae




HEBO3MOXHOCTHU MPUCYTCTBUA Ha HEM WJIHU IPU HCO6XO,Z[I/IMOCTI/I BHOBb O6paTI/ITC$I K MaTe€praly U 3aHOBO €TI0 IMMPOCMOTPETh.




