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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.b

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 |IIpou3BoACTBEHHAs MPAKTHKA MO HOIYyIEHHIO IPO(EeCCHOHATBHBIX YMEHUH U OIBITAa IPO(ECCHOHATBHOM AeATeTbHOCTH

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 OCHOBHbBIC TIOHATHS U 2 OIIK-4-31 JI1.4 J11.6 KM1
onpeeneHus OIIK-4-32 JI1.8 JI1.9
TEPMOJIMHAMUKH (TIapaMeTphbl OIIK-4-33 JI1.10J12.1
COCTOSIHUS M €TUHUIIBI UX OIIK-4-34 212233
H3MEpPEeHHUs], Ta30BbIe CMECH, OIIK-4-V1
YpaBHEHHS COCTOSTHHUS, OIIK-4-Y2
TEIJIOEMKOCTH, OIIK-4-V3
TEpMOJIMHAMUYECKHE OIIK-4-Y4
nipotiecchl). [lepBeiii 3aKoH OIIK-4-B1
TEPMOJIUHAMHUKH U €TO OIIK-4-B2
MpUMEHEHUE MIPH aHaJ3e
TEPMOANHAMHYECKUX
IIPOLIECCOB (CYIIHOCTh U
ypaBHEHUE, TIOHATHE
(yHKIMY Imporecca u
(YHKIUY COCTOSTHHUSA,

SHEPreTHICCKUE
XapaKTePUCTUKU
nponeccos). /Jlex/

1.2 1. Onpenenenue nmokasarens 2 OIIK-4-31 JI1.7 KM1 P2
MOJIUTPOIIBI PaCIIMPEHUS OIIK-4-32 JI1.9J12.1J13.

BO3/yXa. OIIK-4-33 1
2. OnpeneneHue OIIK-4-34 2152023
TEIMJIOEMKOCTH BO3/yXa OIIK-4-V1
/J1a6/ OIIK-4-Y2
OIIK-4-Y3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2

1.3 Pazbop 3amanmii k 2 OIIK-4-31 JIT.8 JI1.9 o hopme KM1 P1
KOHTPOJILHOH padoTe. OI1K-4-32 JI1.10J12.1J13 | "I'pymnoBas
Bri0opouHoe perieHue 3a1a4y OIIK-4-33 1 paboTa"
13 KOHTPOJBHOH paboTsl /T1p/ OIIK-4-34 2192 323

OIIK-4-Y1
OIIK-4-Y2
OIIK-4-V3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2

1.4 Huknuueckue npouecco 41 OIIK-4-31 JI1.4 JI1.6
(umkn KapHo, nHTErpan OIIK-4-32 J1.7
Knaysuyca, suTponus, OIIK-4-33 JI1.9J12.3J13.

SHTAJIBIINS), BTOPOH 3aKOH OIIK-4-34 1
TEPMOJIMHAMUKHU 1 OIIK-4-V1 215253
TEpMOJIMHAMUYECKUN aHAIIN3 OIIK-4-Y2
TEIUIOTEXHUYECKUX OIIK-4-Y3

ycrpoiicts. TepMoanHaMuka OIIK-4-Y4

ra3oBbIX MOTOKOB. Pa30BbIe OIIK-4-B1

Mepexobl B OIIK-4-B2

TEpMOIMHAMUYECKUX
cucreMax (ypaBHEHHUS
ra30BBIX HOTOKOB). TpeTnit
3aKOH TEPMOJUHAMUKH.
O0mas xapakTepucTHKa
MPOLIECCOB TOPEHUSI.
DJeMEeHTBI TEOPUH TOPEHHMS:
KUHETHYECKOE U

T Py3MOHHOE TOpEHHE,
CTPYKTYypa U JJINHA (pakena,
ero crabuiIM3arus.
Bo3HukHOBEHME IITaMEHH.
VYerpoiicTBa Ui CKUTAHUS
ra3zo00pa3Horo TOIUINBA
(ropenkn). [ToaroroBka k
11a00paTOPHBIM

paboram. /Cp/




Paznen 2. Tennionepenaya u
Tenj000MeH

2.1 MexaHu3MBbl Tiepeiavn 2 OIIK-4-31 JI1.5 J11.7 KM1
TEIUIOTHI, TEIIONPOBOAHOCTD OIIK-4-32 JI1.8 JI1.9
(cTocoOBI pacpoCTpaHEeHUs OIIK-4-33 JI1.10J12.1
TEIIOTHI, TEIIOOTAAYA H OIIK-4-34 215253
TemIonepeaya, OIIK-4-V1
TEMIIEPATYPHOE MOJIE, OIIK-4-Y2
TEIJIOBBIC 3aKOHBI). OIIK-4-Y3
KoHnBekTuBHBIH OIIK-4-Y4
termtooomen /Jlex/ OIIK-4-B1
OIIK-4-B2
2.2 Bri6opouHoe pemnieHne 3a1a4 2 OIIK-4-31 JI1.5 J11.7 o dopme KM1 P1
o TertomMaccoodomeny /I1p/ OITK-4-32 JI1.9J12.1 "TexHOMOTHS
OI1K-4-33 212233 IPOOIEMHOTO
OIIK-4-34 oOydenns"
OIIK-4-V1
OIIK-4-Y2
OIIK-4-V3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2
23 HccnenoBanue TemnooTauu 2 OIIK-4-31 JI1.5 JI1.6 KM1 P2
TpyOBI IpK cCBOOOTHO OIIK-4-32 J1.7
xouBekuu /J1ad/ OI1K-4-33 JI1.9J12.1J13.
OIIK-4-34 1
OIIK-4-Y1 212233
OIIK-4-Y2
OIIK-4-V3
OIIK-4-Y4
OIIK-4-B1
OIlK-4-B2
2.4 VYpasuenue HrroToHa- 24 OIIK-4-31 JI2.1J12.3 KM1,K
Puxmana, koaddunment OIIK-4-32 2192 33 M2
TEIJIO0TAauu, KOHBEKIIHS, OIIK-4-33
PEXHUMBI TCUCHUS, OIIK-4-34
TEIJIOOTAAu TP CBOOOAHOM OIIK-4-V¥1
Y BBIHY)KICHHOM JIBH)KCHHH. OIIK-4-Y2
TemnooOMeH U3ITydeHHEeM. OIIK-4-V3
TeruiomMaccooOMeHHBIE OIIK-4-Y4
ycTpoiicTBa (pusmueckas OIIK-4-B1
CYLIHOCTb JIyYHUCTOTO OIIK-4-B2

TemI000MeHa, OCHOBHBIC
3aKOHBI TEIJIOBOTO
M3ITy9IeHus, GOPMYIIBI I
MOTOKOB MACCBI,
TEMJI000MEHHBIE aImaparhl).
OrHeynopHsle U
TeTJION30JISIINOHHBIE
MaTepuabl ¥ METOIUKA X
pacuera. TermmmooOMmeHHOE
000pyIOBaHUE U METOTNKA
TemnoBoro pacuera. /Cp/

Pasgen 3. Ilogroroska k
KOHTPOJIbHBIM
MepOoNpHATHAM U
BBINOJIHSIEMBIM padoTam




3.1 O0BeM uacoB 2 9 OIIK-4-31 J2.1 KM2
CaMOCTOSTENBbHOM PaboThI Ha OI1K-4-32 JI2.2J13.2
noarotoBky k KM /Cp/ OIIK-4-33 JI3.3
OIIK-4-34 01323354
OIIK-4-Y1
OIIK-4-Y2
OIIK-4-V3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2
32 O0BeM gacoB 2 18 OIIK-4-31 JI1.1J11.2 P1
CaMOCTOSATENbHOU PabOThHI HA OIIK-4-32 JI1.3 JI1.6
moaroToBky k BP /Cp/ OITK-4-33 JI1.7 J11.8
OITK-4-34 JI1.10J12.1
OIIK-4-Y1 J12.2]713.2
OIIK-4-Y2 JI3.3
OIIK-4-Y3 012233 54
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH U T.I), BONPOCHI JJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTtponrsHoe Tposepsemere
KM MepOTpUATHE HHIMKATOPB Bompocs! A mOATOTOBKH
KOMIIETEeHIUH
KM1 [MoaroroBka x OIIK-4-31;0I1K-4- . Kak mepeBectu Texunueckue atMochepbl B mackamu?
3ayery 32;0I1K-4-33;0IIK- |2. Kak popmynupyercs 1-if 3akoH TepMOANHAMUKH?
4-34;0I1K-4- . B xakux eguHMLIaX U3MepseTcs TeroTa?
V1;0IIK-4-V2;0IIK |4. Kak u3meHseTcs TEMI0EMKOCTb Ta30B C POCTOM TEMIIEpaTyphl?
-4-Y4;0I1K-4-

4-B2

V¥3;0IIK-4-B1;0IIK

. Kak 3agaercs cocras cmecu razos?
. Yto Takoe aanabaTHBIN Tporecc?
. Kak m3mensiercs sHTpONHS raza npu H30TePMUIECKOM PACHINPEHHN?
. 715t 4ero oXJaXKAaoT MUIKMHIP MPU CKATHH ra3a B IOPIIHEBOM
KoMmrpeccope?
10.Kax popmynupyercst BTOPOH 3aKOH TEPMOTUHAMUKHN ?
11.M3 kakux TepMOANHAMHYECKHX MIPOLECCOB (POPMUPYETCS LUK
Kapno?
12.ITouemy asisi BBICOKUX CTETIEHEH CKATHsI PUXOIUTCS IPUMEHSTH
MHOTOCTYIEHYAThIe KOMITPECCOPHI?
13.ITouemy JIBC umerot 6onee Boicokuid Tepmuyeckuid KIT1, uem
I'TYy?
14.TTouemy Tepmudeckuit KI1J] nuzens Beimie, 4eM y kapOIOpaToOpHOTO
nBUrarens’?
15.Kaxk 3aBucut KIIJI IBC oT cTeneHu coxatus?
16.J1ns pemenus kakux 3aznad npumenstores I'TY B sHepreTuxe?
17.0t uero 3aBucut Tepmuaeckuit KI1/] ruxna Perxuna?
18.4Yt0 Takoe cTeneHb CyXOCTH BOJSHOIO napa?
19.KakoBo Ha3HaYeHUE KOHACHCATOPA B MAPOTYPOMHHON yCTAaHOBKE?
20.Yro Takoe X0JOXMIBHEIH Ko durieHT?
21.Kak ycTpoeH TemnoBoif Hacoc?
22.ChopmynupyiiTe OCHOBHOW 3aKOH TETLIONPOBOIHOCTH.
23.laiiTe XapaKTepUCTHKY AN HEepeHINAITEHOTO YPaBHEHUS
TEIJIONPOBOAHOCTH U YCIOBHIN OTHO3HAYHOCTH.
24 Kak pacnpenensercs TeMIepaTypa o TOJIIIKHE IUIOCKON 1
LWIMHAPUYECKON
CTEHOK?
25.YxaxuTe OCHOBHbIE CIIOCOOBI MHTEHCU(DUKAIINU ITPOIIECCOB
TeIUIoNepeayu.
26.B 4eM cocTouT Pu3nIecKnii CMBICT KOAQQUIMEHTA TerIonepeaadn?
27.ChopmynupyiTe 3aKOH KOHBEKTUBHOHN TEIUIOOTIAYH.
28.Yxaxute (pakTopbl, BIMAAIOIUC Ha BeIHYNHY Kodduimenra
TEIUIOOTAAYM.

1
2
3
4
5. ITouemy cp Gomblire, yeMm cv ?
6
7
8
9




29.Chopmynupyiite pusuueckuii cmeica kpurepues Re, Nu, Gr, Pr, Pe.
30.Yro Takoe onpenensomuil pasMep, onpeaensonas Temneparypa?
31.Kak BiusieT peXXuM TeIeHHs )KUAKOCTH Ha TEII00Taaqy IIpu
BBIHY)KIEHHOM

JIBIDKEHUH B KaHaJlax M MPU BHEITHEM OOTeKaHUU Ten?

32.0mummure 0COOEHHOCTH TEIII000MEHA MPY KUTIEHUH ¥ KOH/ICHCALINH
JKUJKOCTH.

33.Kak npeobpasyercs JyducTast SHeprys, NaJaroas Ha IOBEPXHOCTh
TBepAoro Tena’?

34.Chopmymupyiite 3akoH m3nydeHus Creana-bonbrmana.
35.JlaliTe onpenencHye CTEIEHU YePHOTHI Tea.

36./11s1 yero npuMeHsieTCs SKpaHUPOBAHUE U3TYYAIOIINX
MOBEPXHOCTEN?

37.0nummTe 0cOOCHHOCTH N3ITyIeHHS Ta30B.

38.Kak paccauThIBaeTCs CIOKHBIHN TemIoooMeH?

39.HazoBuTe TUIIBI TEINIOOOMEHHBIX aIlIapaToB.

40.0OmmummTe OCHOBHBIE pacyeTHBIE YpaBHEHHS PEKYIIepaTHBHBIX
TeII000MEHHBIX aNaparoB.

41.IIpoBenute cpaBHEHUE IPSIMOTOUYHBIX U IPOTHUBOTOUHBIX aMapaToB.
42.Yro Takoe cpegHeapu(pMETHUECKUH U cpeHenorapumMuaeckuit
TeMIIepaTypHbIE HAIIOPbI?

43 Y10 TaKkoe BI3KOCTH KHUIKOCTH?

44.Kaxko#t hopMyIoit onpezensiercs cuiia AaBJIeHUs )KUIKOCTH Ha
CTEHKY?

45.Yem oTnmuaeTcs JaMHHAPHOE TEUYCHHE OT TypOyIeHTHOTO?
46.Yr1o Takoe KaBUTALUA?

47.Yto Takoe uncio Maxa?

48.Kax npenoxpaHuTh TpyOOIIPOBOIOB OT THAPABIMIECKOTO yaapa?
49.01 KaKuX MapaMeTpoB 3aBUCUT PACXOJ ra3a MpU UCTCUCHUHU U3
corma?

50.I'ne npumensiercs corio JlaBans?

51.Yro Takoe ckayoK YIIIOTHEHHS?

52.Yro Takoe Temneparypa TOpMOKEHHUs?

53.Kak ycTpoeHBI IUKJIOHHBIE allapaTsl 11 OYUCTKH raza?

54.Yto Takoe MOrpaHUuyHbIN CI0U?

55.Yt0 Taxoe nomaTo4YHas penreTka’?

56.Kakue crioco0bl pacnbuIMBaHUs KUAKOCTeH Bam n3BecTHbI?
57.HazoBute BUIBI TypOYICHTHBIX CTPYH.

58.Kaxk mosry4aroT XKuIKHUe TOIUIMBA U3 IPUPOIHOM HedTn?

59.Urto xapakTepu3yloT OKTaHOBOE U IIeTaHOBOE yKcia?

60.9T0 Takoe GppakIMOHHBIN COCTAB HKOTO TOTIIIHBA?

61.Uem onpenenserca UCnapsieMoCTb KUJKUX TOILIUB?

62.Ha3oBuTe BUIBI M OKA3aTENN Ka4eCTBA HE(YTIHOTO Ma3yTa.
63.HazoBuTe BUIBI 1 00/1aCTH IPUMEHEHHSI HCKYCCTBEHHBIX TOILIUB.
64. Kak paccuuThIBa€TCS TEOPETHUECKOE KOJIMYECTBO BO3/IyXa,
HeoOxoxnmoe

JUISL CAKUTaHUsI OJTHOTO KUAJIOTrpaMMa TOILTHBA?

65.Uto Takoe MOTHOE U HETIOJHOE CTOPaHUE TOILIUBA?

66.YT0 Takoe TOMOTEHHOE U T€TEPOTeHHOE ropeHue?

67.B 4eM COCTOUT CYIMHOCTh TEOPUH LEHON peaKiun?
68.0numMTe OCHOBHBIE CTAUH BOCINIAMEHEHHS U PACIPOCTPaHEHUs
TUTAMEHH




KM2

3auer

OIIK-4-31;011K-4-
32;011K-4-33;011K-
4-34;0T1K-4-
V1;0I1K-4-Y2;0IIK
-4-y3;0TTK-4-
V4;0T1K-4-B1;0I1K
4-B2

1. Cmecu paboumx Tei, ciocoObl 3aaHusl, ONpeIeeHIe Ta30BOM
MOCTOSIHHOM U MOJISIPHON Macchl CMECH.

2. PaBHOBECHBIE TEPMOITHAMHYIECKHE IIPOIECCH M IX 00PaTHMOCTb.
3. 'paduaeckoe nzobpakenne npoueccoB. Pabouas u TemnoBas
JUarpaMMBbl.

4. YacTtHbIe CiTyday MOJIUTPOITHOTO TIPOLecca: H30XOPHBIN, H300apHbIi,
M30TEePMHIYECKUH U aqrabaTHBIA IPOIECCHI.

5. Huxaet ABC (OtTt0, dusens u Tpunkiepa).

6. Uneanbabie nukisl ['TY.

7. Metonb! noBHIIEHHS 3()(HEKTUBHOCTH TEIUIOBEIX BHTATENCH.

8. ITonsTHe 0 (a30BBIX Hepexoaax U (ha30BbIX MPEBPAIICHUAX,
MPOTEKAIOLINX B pabounx Tenax.

9. YcnoBust paBHOBECHS OTHOPOJIHON CHCTEMBI H HECKOJIBKUX (a3
BEII[ECTBA.

10. ®a30Bble TEPMOINHAMHYECKUE TUATPAMMBI.

11. YpaBuenue Knaneiipona-Kaysuyca.

12. TermonpoBOIHOCTE | TEILIONEpeiada IIPH CTAI[HOHAPHOM PEXUME
Y TPaHUIHBIX

YCIOBUSIX TPETHETO POAA.

13. TennoBas uzonsauus. TemonpoBoJHOCTb IPU HECTALUOHAPHOM
pexume.

14. OCHOBBI YHUCIICHHBIX METOJIOB pacueTa TeMIIepaTypHbIX MOJIeH
(METO/1 KOHEUHBIX PAa3HOCTEH ).

15. OTaenbHbBIC 33]]a91 KOHBEKTHBHOTO TEINTIOOOMEHA B OTHO(Pa3HON
cpeze.

16. TennooTaavya npy BEIHYKJEHHOM, ABWXEHUH KUAKOCTH B TPyOax u
kaHaiax. 17. Temmoornaga nmpu cBOOOJHOM IBHKCHHHU TEITIOHOCHUTEIIA.
18. KOHBEKTHBHBIH TETIIOOOMEH B 3aMKHYTOM 00BEMeE.

19. 3axon @uka. Dopmyns! i TOTOKOB Macchl. KoahdunueHTs!
MaccomnepeHoca.

20. TerumomaccooOMeHHbIe ycTpoiicTBa. HasHaueHue, kiraccuuranus
U CXEMBI TEeIJI00OMEHHBIX aNnaparToB.

21. KoHCTpyKTUBHBIE 0COOEHHOCTH TEIIOOOMEHHUKOB
PEKYNEPATUBHOIO, PETCHEPATUBHOIO M CMECUTEIIHOTO TUIIOB.

22. OCHOBHBIE IPUHIIMIIBI TEINIOBOTO pacyueTa TeINI00OMEHHHIKOB.

23. Obmue XxapaKTepUCTUKH TBEPAOTO U KUIAKOTO TOILINBA, OCHOBHBIC
MOJIOKEHUS

TEOPHH TOPEHHS.

24. OnpeneneHue SHTANbINU IPOLYKTOB CTOPaHUsL.

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemsbie
Kon HasBanue
WH/IUKATOPBI Copeprxanue paboThl
paboTsI paboTsI N
KOMIIETEHITNH
P1 KoHnTtponbsHas OIIK-4-31;0I1K-4- | KonTponbHas paboTa NpeAcTaBIseT COOO0M BBITIOJHEHHE
paboTa 32;0I1K-4-33;0I1K- | MHAMBHIYaTLHOTO 33aHUs, IPEIACTABIISIIONIEr0 cO00M penieHue
4-34;0I1K-4- 4YeThIpEX 33Ja4 [10 TEXHUYECKOM TepMOJIUHAMUKE U ABYX 3a4ad 110
V1;0IIK-4-Y2;0IIK | rermnoMaccooOMeHy MITH TOPEHUI0 TOTIIHBA.
-4-Y3;0I1K-4- 3amaun Oepyrcs U3 3ala4HKKA 110 TEMIOTEXHUKE TI0 YCMOTPEHUIO
V4;0I1K-4-B1;0IIK |mpenonaBatennsi.
-4-B2 Permrenre MoKeT BEITOIHATELCSA KaK B ITe4aTHOM Bue B Microsoft Word,
TaK ¥ B PyKOITUCHOM BHJE B TETPaIu.
P2 JlaGoparopHbie OIIK-4-33;0I1K-4- 1. Omnpenenenue nmokasarens MOJUTPOIIbI PACIIUPEHUS BO3IyXa. 2.
paboThI V1;0I1K-4-¥Y3;0IIK [Ompenenenue TEIIOEMKOCTH BO3IyXa

-4-B1

5.3. OuneHo4HbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (omlcalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

IIpoBenenue sK3aMeHa HE TPETYCMOTPEHO.




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.

Kpurtepun orieHKH OTBETOB Ha 3a4eTe, MPOBOJUMOM B YCTHOU (opme:

«3a4TeHo», €CIIN BONPOCHI B IIETIOM PacKpPBITHI, HO MOTYT OBITh M3JI0’KEHBI HEJOCTATOYHO MONHO (He MeHee, yeM Ha 60 %).
OO6yuaromuiics moxasaja ClioCOOHOCTh CAMOCTOSITEIBHO MBICIHUTb, U3J1araTh COJep)KaHUe OTBETA.

«He 3auTeHo», €cii OTBETHI HAa BOMPOCHI OTCYTCTBYIOT MJIM PACKPBITHI MeHee, ueM Ha 60 %, 1o iMeHa 0JJTHOTO BOIIpOca APYrUM,
Hajuuue mmnapraiku. He3HaHue OCHOBHBIX MOHATUH M TTOJOXEHUH TEMBL.

Kputepun orieHKH OTBETOB Ha 3a4eTe, IIPOBOANMOM B IUCTAHIIMOHHON (DOPME B JIEKTPOHHOM KypCe:
KonudecTBo BepHBIX OTBETOB - HE MeHee 60 %.

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBo, rOf, 311. aapec
JI1.1 |Iloxm Temnorexuuka: Y4eOHHUK M.: Bercm. mk, 1999,
pen.B.H.JIlykanuna
JI1.2 |Tlonm pen. Temnorexuuka: YueOHHUK M.: MI'TY um.H.3.baymana, 2004,
AM.ApxapoBa
JI1.3 |mon pen.: B.H. TennorexHuka: Y4eOHUK M.: Bricmras mikosa, 2008,
Jlykanuna
JI1.4 |non. pen. M.T. TermnoTexHuKa: Y4eOHHK M.: U1 "Axagemus", 2013,
ITarpoBa
JI1.5 |H.I'. Kynuuuna TemnorexHuka Hosotpounk: HO HUTY MUCuC, 2015,
METaJUTypTHUECKHX TTeUeH: http://elibrary.misis.ru/action.php?
YyebHoe nmocobue kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10575
JI1.6 |H.N. CrosHos, C.C. Teopernueckue OCHOBBI Craspomnois : CKOVY, 2014,
CwmupHoB, A.B. TEIUIOTEXHHUKH: TeXHIYECKasI http://biblioclub.ru/index.php?
CmupHOBa TEPMOJUHAMHUKA U page=book&id=457750
TEIIOMaccoOOMEH : yueOHOe
mocobue
JI1.7 | }O. B. OBUMHHUKOB, OCHOBBI TEMJIOTEXHUKU: HoBocubupck : HoBocubupckuit
C.JI. Enuctparos, 0. |yueOHHK roCyIapCTBEHHBIN TEXHUYECKUI
. Hlapos yauBepcurer, 2018,

https://biblioclub.ru/index.php?
page=book&id=575262

JI1.8 |JIndennesa JI. B. TemnorexHuka: yaebHOe Kewmeposo : Kemeposckuii

nocobue TEXHOJOTUYECKUN HHCTUTYT MUILEBOU
npoMeblIeHHocTH, 2010,
https://biblioclub.ru/index.php?
page=book red&id=141513

JI1.9 | II. A. Barpakos, B. C. |Teoperuueckie 0CHOBBI Omck : OMCKHIA TOCYIapCTBEHHBIH
Bunnuenko, H. A. TEIUIOTEXHHUKH: yIeOHOE TeXHUYECKUH yHUBepcuteT, 2020,
Oszepos, B. B. nocobue https://biblioclub.ru/index.php?
Jlynenuos page=book red&id=682942

JI1.10 | Kyaunos U. B. Teopernueckue OCHOBBI Camapa : Camapckuii rocyJapCTBEHHBIH

TEIUIOTEXHHUKHU: yIeOHOe APXUTEKTYPHO-CTPOUTEITHHBII
nocobue yHUBepcureT, 2013,

https://biblioclub.ru/index.php?
page=book red&id=256110

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.1 |Ilon pen. TemnoTexHuKa M.: MUCuC, 2002,
B.A.KpuBananHa METaJLTyprHYecKOr0o http://elibrary.misis.ru/action.php?
MPOU3BOJICTBA: Y4eb. mocodne 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
JI12.2 | A.C.Tenerun, TemomaccomnepeHoc: M.: Meramnyprus, 1995,
B.C.IBb1akuid, yueb.mocobue
10.I" Spormenko
JI2.3 |nmop pen. A. B. ITpomblieHHas Wznarenscteo MOU, 2004,
Knumenko u B. M. TEIJI0JHEPTeTUKA U
3opuHa TEIJIOTEXHHKA: CIIPABOYHUK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3arnaBue Bubauoreka N3parenscTBO, rOf, 3I11. aapec
JI3.1 | H.I'. Kynununa Temnorexuuka: JlabopaTtopHslit Hosotpounx: HO HUTY "MUCuC",
MPAaKTUKYM 2017, http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12141
JI3.2 | bymyes A.H. Temnorexuuka: JlabopaTopHsIit Hosotpounnx: HO HUTY "MUCHUC",
MPAKTHKYM JUIS CTYACHTOB 2023, http://elibrary.misis.ru,
HAarpaBJIeHHUI OATOTOBKU www.nf.misis.ru
22.03.02 Meramyprus, Bcex
(hopM 0OyueHHs
JI3.3 | bymyes A.H. Temnorexuuka: JlabopaTopHblii Hosorpounx HO® HUTY "MUCHUC",
MPAKTUKYM JIJIsl CTYJICHTOB 2023, http://elibrary.misis.ru,
HAaIpaBJIeHHUs OATOTOBKI www.nf.misis.ru
18.03.01 Xumunueckas
TEXHOJIOTHs, BceX hopm
o0y4eHus
6.2. ITepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHON ceTH « UHTepHeT»
31 | KubepJlennnka www.cyberleninka.ru
32 |Hd HUTY "MUCuC" www.nf.misis.ru
D3 | Poccuiickas HaydHas JEKTpOHHAs OUOIHOTEKA www.elibrary.ru
D4 | Dnekrponnsiii kype LMS MOODLE https://moodle-nf.misis.ru

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust

6.4. Tlepeyens NHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

8. METOJAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

OcBoeHNe AUCHUILTUHEI MPEIoaraeT Kak MpoBeAeHUE TPAIUIIMOHHbBIX ayTIUTOPHBIX 3aHATHIA, TaK U paboTy B AIIEKTPOHHOI
nHpopMannoHHo-oopazoBarenpHol cpene HUTY «MHUCuCy» (OMOC), yacThio KOTOPOI HEMOCPEACTBEHHO NpeIHA3HAYCHHOHN ISt
OCYIIIECTBJICHUS 00pa30BaTEIBHOTO MpoIiecca SBISETCS DISKTPOHHBIN 00pazoBaTebHblii pecypc LMS Canvas. OH 1ocTyneH 1o
URL anpecy ... 1 TIO3BOJIIET HCIOIB30BATH CHIEHUANBLHBIA KOHTEHT U SJIEMEHTHI JJIEKTPOHHOTO 0O0YYEHHUS M TUCTAHIIMOHHBIX
obpasoBartenpHbIX TexHoJoruin. LMS Canvas ncnosnb3yercs NpeuMyLIECTBEHHO sl aCHHXPOHHOTO B3aUMOAEHCTBHS MEXKIY
y4JacTHUKaMH 00pa30BaTeIbHOTO Ipoliecca nocpencTBoM cetu «MHTepHET».
Urto0bI 5 HEeKTHBHO HCIOTK30BaTh BO3MOXKHOCTH LMS Canvas, a COOTBETCTBEHHO H YCTIEIITHO OCBOUTH JUCIHUILIHHY, HY)KHO:

1) 3aperucTpupoBaThcs Ha Kypc. JIJist 3TOro HY)KHO MEPEHTH 1O CChUIKE ... JIOTUH M TTapOoJh COBMANACT C JIOTHHOM H TIApOJIEM OT
nununoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauamo» 03HAKOMHTECS C COJIEpPIKaHUEM Kypca, BOIIPOCAMH AJISI CAMOCTOSITEIFHOH MOITOTOBKH, YCIOBHSIMHI
JIOTIYCKA K aTTecTaluy, (GOpMON IPOMEXYTOUHOH aTTecTaly (3a4eT/7K3aMeH), KpUTEPUSIMH OLICHUBAHUSA U 1IP.;

3)B pyOpuke «Moaynu», 3aX0/s B COOTBETCTBYIOIINE Pa3/elbl H3ydaTh yIeOHbIe MaTEPHAIIBI, pa3MEIIeHHbIE TpenoaaBaTeneM. B
T.4. IOJIb30BaThCsA JINTEPATYPOH, pEKOMEHIOBaHHOI! IpernoaBaTeneM, Iepexos 0 CChUIKaM;




4)B pyopuxe «bubnuorexa» BO3MOXKHO NOAOUPATh Al BRIMOIHEHUS IMCBMEHHBIX Pa0boT (KOHTPOJIBHEIE, JOMAITHUAE PAOOTHI,
KypCOBBIE paOOTBI/TIPOCSKTHI) JIUTEPATypy, pasmeniernyo B 9bC HUTY «MUCuC,

5)B pyOpuKe «3agaHus» HY>KHO 03HAKOMUTBCSI € COZIep)KaHUeM 3aJaHusl K MMCbMEHHON paboTe, CpoKaMH CAauH, KPUTEPUIMHU
OILICHKH. B ycTaHOBJIEHHBIE CPOKH BBITOIHHUTE paboTy(bI), TOATPY3UTH 31ECh JKe IS MPOBEPKH. Y 100HO Ha3bIBaTh (haiisl paboThI
crenyromuM oopa3oM (Ha3BaHHUeE MpeaMeTa (CokpaiieHHo), rpymnma, ®UO, nara akryanusanu (Tpy MOBTOPHOM pa3MEIIeHNH)).
Hanpumep, Termnorexnuka MBanoB .M. BXT-19 20.04.2020. Ecnu paboTta cofep>XUT PUCYHKH, (POPMYIIBI, TO C LIETBIO
coxpaHeHus HopMaTHPOBAHUS ee HYXHO ToArpyxathb B pdf ¢popmare.

Pabota, moarpyxaemas At IPOBEPKH, JOJDKHA!

- coZIeprKaTh BCE CTPYKTYPHBIC AIEMEHTHI: TUTYBHBIH JIUCT, BBEJICHIE, OCHOBHYIO YacTh, 3aKITI0UCHHUE, CITICOK HCTOYHHKOB,
HpUIIOKEHUS (TIPH HEOOXOAUMOCTH);

- OBITH 0O(pOpPMIICHA B COOTBETCTBHUU C TPEOOBAHUSIMH.

IIpenonaBaTens B TeUeHHE YCTAHOBIECHHOTO CpoKa (He OoJiee AecATH THEW) mpoBepseT paboTy U pa3MellaeT B KOMMEHTapHUsIX K
3aaHHIO pELieH3MI0. B Hell OH yka3bIBaeT KaK IT0JI0XKUTENbHbBIE CTOPOHBI paboThl, TaK 3aMedaHusl. [Ipy Hanu4uK B pereH3nu
3aMedYaHui 1 peKOMEHAAINH, Hy)KHO BHECTH IIOTIPaBKH B pabOTy, MOATPY3UTH €€ 3aHOBO IS HOBTOPHOM IpoBepku. [1pu sTom
Ba)KHO CIICTHUTH 32 CPOKAMH, B T€UEHHE KOTOPBIX JODKHO OBITH BBIITOJIHEHO 3ajaHue. IIpu HapyIIeHu: CPOKOB, yKa3aHHBIX
HperoiaBaTesieM BO3MOXKHOCTb HOATPY3UTh pabOTy OcTaeTcs, HO CHCTEMa BBIBOAUT COOOIIEHHE O HapyleHnH cpokos. [To
OKOHYaHHH CEMEeCTpa HOATPY3UTh PAOOTy HE TOIyIHUTCS;

6)B pyOpuke «TecTbD» IPOWTH TECTOBEIC 3aIaHKsI, OCBOMB COOTBETCTBYIOIIUI MaTepHall, pa3MEeLICHHEIH B pyOpuke «MoIyimny»;

7)B pyOpuke « OLECHKN» OTCIICKUBATH CBOKO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUSN» YUTATh OOBSBICHUS, pa3MelIaeMble IPenoaaBaTeNeM, JaBaTh OOpaTHYIO CBS3b;

9)B pyopuke «O0cy)kIeHHs» CO3AaBaTh OOCYKACHUS U y4aCTBOBATh B HUX (0OCY)KIAI0TCs 0OIIE MOMEHTBI, BHI3BIBAIOIINE
BOIIPOCHI y OOJIBIIMHCTBA TPYIbI). JlaHHas pyOpHKa TakKe MOXKET OBITh UCIIOJIB30BaHa JJIsl B3aUMHOM IPOBEPKHY;

10)posABIATH PErYASPHYIO aKTUBHOCTD Ha KypCe.

[IpenmyIecTBEHHO AJIsi CHHXPOHHOTO B3aUMOJICHCTBUS MEX/y YUaCTHUKAMH 00pa30BaTEIbHOTO MPOIEcca ITOCPEICTBOM CETH
«HuaTeprer» ucnons3yercst Microsoft Teams (MS Teams). YT0OBI MOTHOIIEHHO HCIOIB30BATh €0 BO3ZMOXHOCTH HY)KHO
YCTaHOBUTH Ipunokenne MS Teams Ha mepcoHaIbHBIN KOMIbIOTEP U TenedoH. CTapocTaM Hy>KHO co3AaTh rpynmy B MS Teams.
VYuacrue B rpyImne no3BoJIser:

- CJIyHIaTh JICKIINU;

- paboTaTh Ha MPAKTUYECKUX 3aHITUSAX;

- OBITH Ha CBS3M C NPENOaBaTEIEM, 3a1aBasi eMy BOIIPOCHI MIIM OTBEYAsl Ha €0 BOIPOCHI B 00IIIeM YaTe IpyYIIIH B pabodee BpeMs ¢
9.00 no 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ JOKyMeHTaMH (BKJanka «Daiiisl).

IIpu npoBeneHUN 3aHATHI B AUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy»KHO Bceraa paboTaTh ¢ BKIFOUCHHON KaMepoH.
HckmtoueHune — eciy NpenoiaBaTellb NONPOCUT OTKIIOYUTH KaMepbl U MUKPOGOHBI B CBS3H ¢ OonbIIMMU oMexamu. Ha aBaTapkax
JIOJDKHBI OBITH UCKITFOUUTENEHO JICNIOBEIE (DOTO.

IIpu npoBeneHUH IEKIUOHHO-IIPAKTUUECKUX 3aHATHI BEETCA 3allUCh. JTO JAeT BO3MOXHOCTb IPOCMOTPA 3aHATHS B ClIydae
HEBO3MOXKHOCTH IIPUCYTCTBHA Ha HEM MM IIPH HEOOXOAUMOCTH BHOBb OOPAaTHTCS K MaTepUally U 3aHOBO €r0 IPOCMOTPETb.




