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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-4-33 TeopeTnyecKkue OCHOBBI TEMJIOTEXHUKH (TEXHUUECKYIO TEPMOANHAMHUKY, TEMJIOMaccOoOOMEH, THAPOTa30JUHAMUKY,
TEOPUIO TOPEHNUS)

OIIK-4-34 oCHOBHBIE 3aKOHBI, YIIPABIISIONIHE TPOIIECCAMH TTOTYUSHHUS ¥ TPe0Opa30oBaHus TEIUIOBOW SHEPTHU, METOJIBI aHAJH3a
3¢ EKTHBHOCTH UCTIONB30BaHMSI TEIUIOTHI U METOABI TEIIOCOSPEKEHHS

OIIK-4-31 ocHOBHBIE TEMIOTEXHUIECKHE TEXHOIOTHH B XUMUYECKUX OTPACIIAX IPOU3BOACTBA

OIIK-4-32 I.II/I(I)pOBBIe TEXHOJIOTUH, IPUMCHACMBIC B TCIINIOTEXHUKE U TCIIJIOOHEPICTUKE IMTPOMBIIIJICHHBIX ITPOLECCOB

Ymerb:

OIIK-4-Y3 npou3BoANUTh TEIUIOTEXHUUECKUE PACUEThI IPOMBIIUIEHHBIX SHEPIETUYECKUX YCTAHOBOK U YCTPOUCTB

OIIK-4-Y4 npuMeHsTH IporpaMMHoe o0ecriedeHue 1 U(pOoBbIe TEXHOJIOTHU B PEILICHUN TEIUIOTEXHHUUECKHX 3a/1a4

OIIK-4-V1 OIICHUBATH MMapaMETpPbl COCTOSAHUA TCPMOANHAMUYCCKUX CUCTEM U 3(1)(1)CKTI/IBHOCTB TCPMOJUHAMUYCCKHUX ITPOILECCOB

OIIK-4-Y2 ananu3upoBaTh TEPMOJIUHAMHUYECKUE IPOLECCH] B TEMIOTEXHUIECKUX YCTPOUCTBAX, IPUMEHSIOIINXCS B XUMHYECKUX
OTpaciLiX IPOU3BOJICTBA

Baagernb:

OIIK-4-B2 MCTOJaMHU PEHICHUA COBPEMEHHBIX IMMPUKIIAAHBIX 3a4a4 C UCITIOJIb30BAHUEM OCHOBHBIX 3aKOHOB TCOPECTUYCCKHUX OCHOB
TCIUIOTEXHUKHU U TCPMOANMHAMHUKHN

OIIK-4-B1 MCTOJaMH aHaJIu3a 3(1)(1)CKTI/IBHOCTI/I TCPMOJUHAMUYCCKUX MTPOUECCOB MECTAJLTYPIrHICCKOT0 U XUMHNYCCKOTO
TMPOU3BOACTBA U YIIPABJICHUA NHTCHCUBHOCTLIO oOMmeHa 3Hepme171 B HUX

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 JIT.1JI1.3 KM1
onpeeneHus OIIK-4-32 JI1.5J11.6
TePMOIMHAMUKH (TIapaMeTphl OIIK-4-33 JI1.7J12.1
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 JI1.4 KM1 P2
MOJIUTPOIIBI PaCIIMPEHUS OIIK-4-32 JI1.6J12.1J13.

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 JI1.5 J11.6 o hopme KM1 P1
KOHTPOJILHOH padoTe. OI1K-4-32 JI1.7J12.1J13. | "I'pynmoBas
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 [Muknuyeckue mpoueccel 50 OIIK-4-31 JI1.1JI1.3
(umkn KapHo, nHTErpan OIIK-4-32 J1.4
Knaysuyca, suTponus, OIIK-4-33 JI1.6J12.2J13.

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

TEPMOJMHAMHYICCKIX
cucreMax (ypaBHEHHUS
ra30BBIX HOTOKOB). TpeTnit
3aKOH TEPMOIUHAMHKH.
O0mas xapakTepucTHKa
MPOLIECCOB TOPEHUSI.
DJIeMEHTBI TECOPUU TOPEHHS:
KHHETHYECKOE U

T Py3MOHHOE TOpEHHE,
CTPYKTYypa U JJINHA (pakena,
€ro CTaOMIIM3aIIHsL.
Bo3HukHOBEHME IITaMEHH.
VYerpoiicTBa Ui CKUTAHUS
ra3zo00pa3Horo TOIUINBA
(ropenkn). [ToaroroBka k
n1a00paTOPHBIM paboTaM.
[Monroroeka k 3auety. /Cp/




Paznen 2. Tennionepenaya u
Ten1000MeH
2.1 MexaHu3MBbl Tiepeiavn 2 2 OIIK-4-31 JI1.2 J11.4 KM1
TEIUIOTHI, TEIIONPOBOAHOCTD OIIK-4-32 JI1.5 JI1.6
(cTocoOBI pacpoCTpaHEeHUs OIIK-4-33 JI1.7J12.1
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 2 OIIK-4-31 JI1.2 J11.4 o dopme KM1 P1
o TertomMaccoodomeny /I1p/ OITK-4-32 JI1.6J12.1 "TexHOMOTHS
OI1K-4-33 212233 IPOOIEMHOTO
OIIK-4-34 oOydenns"
OIIK-4-Y1
OIIK-4-Y2
OIIK-4-VY3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2
2.3 UccnenoBanue TemooTaIaum 2 2 OIIK-4-31 JI1.2 JI1.3 KM1 P2
TpYOBI IIpU CBOOOTHON OIIK-4-32 J1.4
KoHBekuu /J1a6/ OITK-4-33 JI1.6J12.1J13.
OIIK-4-34 1
OIIK-4-Y1 313233
OIIK-4-Y2
OIIK-4-Y3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2
2.4 VYpasuenue HrroToHa- 2 42 OIIK-4-31 JI2.1J12.2 KM1,K
Puxmana, ko3¢ ¢punneHt OIIK-4-32 0102233 M2
TEII00TAAYH, KOHBEKIIHS, OIIK-4-33
PEXHUMBI TCUCHUS, OIIK-4-34
TEIJIOOTAAu TP CBOOOAHOM OIIK-4-Y1
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
Ter000MeHa, OCHOBHBIE
3aKOHBI TEIJIOBOTO
M3ITy9IeHus, GOPMYIIBI I
MOTOKOB MacCBhI,
TEMJI000MEHHBIE aImaparhl).
OrHeynopHsle U
TETUION30JISIIIHOHHBIE
MaTepHualbl 1 METOJUKA UX
pacuera. TermmmooOMmeHHOE
000pyIOBaHUE U METOTNKA
TEIUIOBOTO pacyera.
IToaroroBka k 1a00paTOPHBIM
paboram. [Toaroroska x
3agery /Cp/
5. P OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoHnTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI JIJIsI
€CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KontponrsHoe rilﬁ){oielf;eoMHe B
KM P — It pEl OTIPOCHI JUTSI TIOJTOTOBKH
KOMIETEeHINH
KM1 ITonroroska k 3auery | OIIK-4-31;0I1K-4- 1. Kak mepeBecTy TexHIHUYECKHE aTMOC(hEpH! B ITacKaimn?

32;0I1K-4-33;0I1K-

2. Kax ¢opmymupyercs 1-# 3aK0H TepMOIMHAMUKNI?




4-34;0TIK-4-
V1;0MK-4-Y2;0I1K
-4-V4;0T1K-4-
V3;0I1K-4-B1;0IK
4-B2

3. B xakux enuHHULAxX u3MepseTcs Temmora?

4. Kak nu3MeHsieTcst TEII0EMKOCTh ra30B ¢ pOCTOM TeMIIepaTypbl?

5. Tlogemy cp OoutbIire, yeM cv ?

6. Kax 3agaercs coctaB cMecH ra3o?

7. Yto Takoe anuabaTHbIN npouecc?

8. Kak u3meHsercs sHTpOnus rasa Ipyu U30TEPMUYECKOM paclIMpeHun?
9. Ins yero oXJnaxAaroT HUIMHIP IPU CKATHU Ia3a B IOPLUIHEBOM
KoMIpeccope?

10.Kak popmyaupyercst BTOPOH 3aKOH TEPMOTUHAMUKHN?

11.13 xakuX TepMOANHAMHYECKUX IPOLIECCOB (POPMUPYETCS IUKIT
Kapro?

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

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

14.ITouemy Tepmuyeckuii KI1J] au3ens Boiiie, 4eM y KapOOPaTOpHOTO
BUTATEN?

15.Kak 3aBucur KIIJ] IBC ot crenenu cxatus?

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 yCTaHOBKeE?
20.Y10 Takoe XO0JOIMIbHBINA K0P GUIIHEeHT?

21.Kak ycrpoeH TemioBoii Hacoc?

22.ChopMynupyiTe OCHOBHOW 3aKOH TEILIONPOBOIHOCTH.

23.JlaiiTe xapakTepucTUKy IuddepeHInaIbHOTO ypaBHEHUS
TEIUIONPOBOAHOCTH U YCIOBUN OJJHO3HAYHOCTH.

24 Kak pacnpeznensieTcsi TeMeparypa o TOJIIUHE IJI0OCKON U
HWINHAPUYECKOT

CTEHOK?

25.YxaxxuTe OCHOBHBIE CITOCOOBI MHTEHCU(PHKAIINHN TTPOIIECCOB
TeIIoNepeIadH.

26.B uem cocTouT (pru3nyeckuil cMbICT KO3 QHLIMeHTa Ternaonepeaaun?
27.ChopmynmupyiTe 3aKOH KOHBEKTUBHOHN TEIUIOOTIa4H.

28.Yxaxurte GaKkTOpHl, BIMAIONINE HA BEIMUNHY KodddummrenTa
TeMI0OTAAYH.

29.Chopmynupyiite pusndeckuii cMbica kputepueB Re, Nu, Gr, Pr, Pe.
30.Yrto Takoe onpeAeNsounil pazMep, onpeenstonas remmneparypa’?
31.Kak BIusieT pexuM TEUSHHUs )KUIKOCTH Ha TEII00TAauy IpU
BBIHYXIEHHOM

JIBIDKCHUH B KaHAJIaX M TIPH BHEITHEM OOTCKaHUU Te?

32.0nummuTe 0COOSHHOCTH TEII000MeHa MPH KUTICHUH U KOHICHCAITH
KHJKOCTH.

33.Kak npeoOpasyercs TydrcTas SHEpIus, Maiaoias Ha MOBEPXHOCTh
TBEpIOro Tena’?

34.Chopmynupyiite 3akoH m3nyaeHus: Crepana-bonpimana.
35.J1aiiTe onpeneneHye CTENeHN YepHOTHI Tea.

36.J171s1 4ero NpUMeHsIeTCs SKPaHUPOBAHUE U3TYYAOIINX
MIOBEPXHOCTEH?

37.0nummre 0cOOCHHOCTH U3ITydeHHS Ta30B.

38.Kak paccuuThIBaeTCs CIOXKHBIA TEMI000MEeH?

39.Ha3oBuTE THITH TEIUIOOOMEHHBIX alllapaToB.

40.0OmummTe OCHOBHBIE pacyeTHBIE ypaBHEHHS PEKYIIePaTHBHBIX
TEII00OMEHHBIX anmnapaTos.

41.ITpoBenute cpaBHEHHE NPSIMOTOUHBIX U IPOTUBOTOYHBIX allapaToB.
42.Yro Takoe cpenHeapru(pMETHIECKHI U CpeTHeToTapHPMUIECKHUI
TeMIIepaTypHbIe HAOPhI?

43.Yt1o0 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 uncio Maxa?

48 Kax nperoxpaHuTh TpyOOIPOBOIOB OT THAPABIMIECKOTO yaapa?
49.0T KaKkuX apaMeTpoB 3aBUCUT PacXo/] rasa pu UCTEUYCHUH U3
corma?

50.I'ne mpumensercs como JlaBans?

51.Yro Takoe cKauoK YIJIOTHEHHS?




52.Yto0 Taxkoe TeMmeparypa TOPMOKEHH?

53.Kak ycTpoeHb! INKJIOHHBIE allapaTsl 11 OYUCTKH raza?

54.Yto Takoe MorpaHuy4HbIN CIoi?

55.Yto0 Taxoe nomaTo4YHas penreTka’?

56.Kaxue ciocoObl pacibuIMBaHUS XKHUIKOCTeH Bam n3BecTHbI?
57.Ha3zoBuTte BUJIbI TYpOYJIIEHTHBIX CTPYH.

58.Kaxk mosryqaioT XHIKHe TOIUIMBA U3 IPUPOIHOM HedTn?

59.Urto 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 IPUMEHEHUSI HICKYCCTBEHHBIX TOILIUB.
64. Kak paccunTbIBaeTCA 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 ueM cOCTOUT CYIIHOCTb TEOPUU LIETHON peaKuu?
68.0nuImmTe OCHOBHBIE CTAMH BOCIUIAMEHEHUS M PACIIPOCTPAHEHUS
TIaMEHH

KM2

3auer

OIIK-4-31;011K-4-
32;0I1K-4-33;011K-
4-34;0T1K-4-
V1;011K-4-Y2;01TK
-4-Y3;0I1K-4-
V4;0I1K-4-B1;0IK
-4-B2

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

2. PaBHOBeCHbIE TEPMOJHHAMUYECKHE IIPOLECCH U UX 00PaTUMOCTb.

3. I'padnyeckoe m300paxxkenue nponeccos. Pabouas u Temiosas
JarpaMMBI.

4. YacTtHbIe CiTydall HOIUTPOITHOTO MPOIecca: N30XOPHBIN, N300apHbIH,
U30TEPMHUUYECKUI U aqnabaTHBIA IPOLECCHI.

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

6. Uneanbuble nukisl I'TY.

7. Metoabl MOBbIIEHUSI 3PPEKTUBHOCTH TEIIOBBIX IBUTATENCH.

8. ITonsitue o (a3zoBbIX Mepexoaax 1 (asoBbIX MPEBPAILCHUSIX,
MPOTEKAIONINX B PAaOOYNX Telax.

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

10. ®azoBbIe TePMOIMHAMIYECKUE TUATPAMMEL.

11. YpaBuenue Knaneiipona-Kaysuyca.

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 3a7ja4i 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 00BEME.

19. 3akon ®uka. Dopmyns! I TOTOKOB Macchl. Ko dunmeHTs!
MaccOIepeHoca.

20. TemnmomaccooOMeHHbIe ycTpoiicTBa. HazHauenue, knaccudukanus u
CX€MBI TEMI000MEHHBIX alMapaToB.

21. KoHCTpYKTHBHBIE 0COOCHHOCTH TEIIO0OMEHHHUKOB
PEKyIepaTUBHOTO, PEreHEPaTUBHOTO M CMECHTEIIPHOTO THIIOB.

22. OCHOBHBIE IPUHIIMITBI TEIJIOBOTO pacueTa TemI000MEHHUKOB.

23. O0mue XapaKTepHCTHKH TBEPIOTO ¥ KHUIAKOTO TOIUINBA, OCHOBHBIE
TOJI0KEHHS

TEOPUU TOPEHHS.

24. OnpepeneHre SHTAIBITUU MPOTYKTOB CTOPaHHSI.

5.2. Ilepeuens paGoT, BHINOJIHSE

MbIX 110 TUCIHHIIJINHE (

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

Konx
paboTHI

Ha3zBanue
paboTHI

ITpoBepsiemble
UHJIUKATOPBL
KOMIIETEHLIUI

Copnepxanue pabOTHI




P1 KonTtpoibHas OIIK-4-31;0I1K-4- | KonTponbsHas paboTa HpeCTaBIseT COO0H BHINOTHEHHE
paboTa 32;0I1K-4-33;0I1K- | MHAMBHIYATLHOTO 33aHus, TPEACTABIISIONIEr0 cO00 perieHne
4-34;0I1K-4- 4yeThIpeX 3a7a4 110 TEXHUYECKOH TepMOJIMHAMUKE U IBYX 3a4a4 110
V1;0IIK-4-Y2;0IIK | rermoMaccooOMeHy MITH TOPEHUIO TOTIIHBA.
-4-Y3;0I1K-4- 3amaun OepyTcs U3 3aJauHUKA 110 TETUIOTEXHUKE IO YCMOTPEHHUIO
Y4;0I1K-4-B1;0I1IK |npenoxaBarens.
-4-B2 Perrenrie MOKET BEIIOJHATHLCS KaK B IIe4aTHOM BHe B Microsoft Word,
TaK U B PYKOIIICHOM BHJIE B T€TPaJH.
P2 JlaGopaTopHsble OI1K-4-33;0I1K-4- 1. Onpenenenyie nokaszates HOIUTPOIIBI PACIIMPEHUS BO3IyXa. 2.
paboTel V1;0IIK-4-Y3;0IIK |OnpeneneHue TEI0OeMKOCTHA BO3AyXa

4-B1




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

DopMoit MPOMEKYTOUHOM aTTecTalMy 1o Aucuumuinae sisercs 3ader (I1K-3.4-31, T1K-3.4-V 1, [1K-3.4-B1, YK-9.1-31, YK-9.1-
V1, VK-9.1-B1)
Hwxe npencrasnen oOpaser; Ouiera sl 3a4eTa, MPOBOAMMOTO B YCTHOH (opme.

DezepanbHOe TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKAECHHE BBICIIEr0 00pa3oBaHUsL
HAITMOHAJIbHBIN UCCJIEJOBATEJILCKUN TEXHOJIOTMYECKU YHUBEPCUTET «MUCHC»
HoBotponuxuii pumman

Kacgenpa MeTamrypruaecKkux TEXHOIOTHH U 000pyIOBaHHS

BMJIET K BAUETY Ne 0

Hucrumuinna: «TermoTexHukay»

Hamnpasnenue: 18.03.01 «Xumuueckass TEXHOIOTUS»

®opma o0ydeHus: 3a04Has

®dopMa IpoBeeHHs 3a4€Ta: YCTHasI

1. Jlaiite onpeneneHue TomwmBy. Kiaccudukarms TOIMBa 0 IPOUCXO0XKICHUIO U arperaTHOMY COCTOSHUI0. ONUIINTE XUMUIECKHUH
COCTaB Pa3IMYHbIX BUIOB TOIUINBA.

2. PexynepatuBHbIe TeI000MEHHUKH. JlaliTe OOIIYI0 XapaKTEpPUCTHKY TEITOBON pabOTHI pEKyIepaTopoB, BUIBI PEKYIIEPaTOPOB.
ITepeuncnure TpeboBaHus, MIPEIBIBIEMbIC K peKynepaTopaM. [IpenMyIecTBa 1 HEJOCTATKH PEKYIIEPATUBHBIX TEII00OMEHHHUKOB.
3agaua. Onpenenure AeHCTBUTENBHBIA 00bEM BO3IyXa IIPU TOPeHUH 2 M3 TOIUIKBA, cocTosmero u3 97% CH4, 1% CO u 2% N2,
ecii Ko punueHT n3obITKa Bo3ayxa 1,12.

Cocrasui:
3aB. kadempoit MTuO
«__» 20 .

JucrannuonHo 3auet npoBoautcs B LMS Canvas. Tect k 3adety conepxuT 42 3aganus. Ha pemenue orBoaurcs 1,5 vaca.
OO6pa3err 3a1aHuil 1715 TOJTY4EHUs 3a4eTa, IpoBOAMMOro AuctanuimoHHo B LMS Canvas (ITK-3.4, YK-9.1):

IK-3.4-31

1) Kaxoe TOmmBoO SBISETCS HCKYCCTBEHHBIM?

1.T'oprounii cnanen

2.JlpeBecHBbIi yroiyb

3.Hedts

2) B xakux GopcyHKax yepe3 Teno GOPCYHKH MPOXOIUT TONBKO 8-12% Bo3ayxa, a OCTAIbHOW BO3-IyX MOCTYIAET 10 CIEIHaTbLHBIM
KEepaMUYECKUM KaHayiam?

1.Huskoro gaBineHus

2.BrIcokoro naBiacHuUs

3.Cpennero naBieHus

3) Kak Ha3bIBaroTCsl OTHEYHOPHBIE MaTepUalsl ¢ cogepskanueM Al203 6omxee 90 %
1.KopynnoBbie

2.MynnutoBsle

3.1llamoTHEIE

[1K-3.4-V1

1) Ipu kaKo# TONIIHE HATPEBAEMBIX 3arOTOBOK HE pallHOHAJICH IBYCTOPOHHUIN HAarpeB?
1.Menee 100 MM

2.bonee 100 MM

3.bonee 200 mm

2) KakoBo npenMyIecTBO KepaMHUECKHX PEKYIIEpaTOPOB MEPE METAITHYECKUMU?
1.Bosee BbICOKas TeMIepaTypa IoJorpeBa Bo3ayxa

2.bornee BBICOKast TePMETHIHOCTD

3.Membl1re TabapuTHBIE pa3Mepbl

I1K-3.4-B1

1) Kaxoe xomraecTBo yrirepoaa Oyaer comepxkarhscs B paboueit Macce yriis IpH yMeHbIIeHHH ero BiaxkHocTH ¢ 20 1o 10 %, ecmu
npu BnaxHocTH 20 % coaepkanue yrnepoaa 45 %? OTBEeT OKpYyIIIUTE A0 LEIbIX 3HAUCHHH.

2) Kakoe xommgecTBO Kuciaopoaa Tpedyercs mis cxuranns 50 M3 CO? OTBeT OKpyrIIUTe 10 HETBIX 3HAYCHHH.

3) Uemy OyneT paBHA HHU3MIAS TEIUIOTA CrOpaHMs pabodei Macchl ra3000pa3HOro TOINIMBA cieayrommero coctasa: CH4p =70 %,
COp=15 %, H2p=5 %, N2 p=10 %. OTBeT OKpyIIuTE DO LENBIX 3HAUCHUII.




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

IIpu oreHKe pe3ynbTaTOB 3aLIUTHI OTYETOB 10 Ta00PATOPHEIM paboTaM HUCIONIb3yeTCss OMHApHAs CHCTEMa, KOTopast

npeaycMaTpyuBacT CICAYIOINUE PE3YJIbTAThl U KPUTCPUU OLICHUBAHUA:

"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:

«3auTeHo», eciu BOIIPOCHI B IIEIOM PACKPBITHI, HO MOTYT OBITH U3JIOKEHBI HEAOCTATOYHO IOJHO (HEe 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 3aueTe, IPOBOANMOM B AMCTaHIMOHHON (opme B LMS Canvas:
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 |non. pen. M.T. TemnoTexHuKa: y4eOHUK M.: U1 "Axagemus", 2013,
ITarpoBa
JI1.2 |H.I'. Kynuuuna TemrorexHuKa Hosotpounkx: HO HUTY MUCuC, 2015,
METaJUTypTHUECKHX TTeUeH: http://elibrary.misis.ru/action.php?
YuebHoe nmocobue kt path _info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10575
JI1.3 |H.H. Crosos, C.C. Teopernueckue OCHOBBI Craspomnons : CKOVY, 2014,
CwmupHoB, A.B. TEIUIOTEXHHUKU: TEXHIYECKast http://biblioclub.ru/index.php?
CmupHOBa TEPMOJUHAMHUKA U page=book&id=457750
TEIIOMaccoOOMEH : y4eOHOe
nocooue
JI1.4 | IO. B. OBUUHHUKOB, OCHOBBI TEMJIOTEXHUKU: Hoocubupck : HoBocubupckuit
C.JI. Enuctparos, 0. |yueOHHK roCyIapCTBEHHBIN TEXHUYECKUI
. Hlapos yauBepcurer, 2018,
https://biblioclub.ru/index.php?
page=book&id=575262
JI1.5 |JIndenuesa JI. B. TemnorexHuka: yaebHOe Kemeposo : Kemeposckuii
nocobue TEXHOJIOTUYCCKUI HHCTUTYT MHUIICBOM
npoMelIeHHocty, 2010,
https://biblioclub.ru/index.php?
page=book red&id=141513
JI1.6 | II. A. Barpakos, B. C. |Teoperuueckie 0CHOBBI Owmck : OMCKHIA TOCYIapCTBEHHBIH
Bunnuenko, H. A. TEIUIOTEXHHUKH: YIeOHOE TeXHUYECKUH yHuBepcuteT, 2020,
Ozepos, B. B. nocobue https://biblioclub.ru/index.php?
Jlynenuos page=book red&id=682942
JI1.7 | Kynunos U. B. Teopernueckrie 0CHOBBI Camapa : Camapckuii rocyJapCTBEHHBIH
TEIUIOTEXHHUKH: YIeOHOE APXUTEKTYPHO-CTPOUTEIHHBII
nocobue yHUBepcureT, 2013,
https://biblioclub.ru/index.php?
page=book red&id=256110
6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBo, rOf, 311. aapec
JI2.1 |Ilox pen. TennorexHuka M.: MUCuC, 2002,
B.A. KpuBananHa METaJLTyprHYeCcKOrO http://elibrary.misis.ru/action.php?

MPOM3BOJICTBA: Y4eO. mocodue

B2-XT

kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=3466
http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=3516




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.2 |mop pen. A. B. IIpomsblnieHHas MznatensctBo MDU, 2004,
Kiumenko u B. M. TEIUIOPHEPTeTUKA U
3opuHa TETJIOTEXHHUKA: CTIPABOYHUK

6.1.3. MeTtoguueckue pa3padoTku

ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI3.1 | H.I'. Kyaununa Termnorexuuka: JlabopaTropHsbIit Hogotpouuk: HO HUTY "MUCuC",
MPaKTUKYM 2017, http://elibrary.misis.ru/action.php?

kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12141

6.2. [Tepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHHKAIMOHHOI ceTH « UHTepHET»

91 | KubepJlennnka www.cyberleninka.ru
32 |H HATY "MUCuC" www.nf.misis.ru
33 | Poccuiickas HaydHas aneKTpoHHAs OHONIHOTEKa www.elibrary.ru

6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust

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

8. METOJJUYECKHUE YKA3ZAHUA J1JI51 OBYYAIOIIIUXCA

OcBoeHNE AUCIUIUTMHEI IPENoIaraeT Kak MpoBeCHIE TPaIUINOHHBIX ayJUTOPHBIX 3aHATHH, TaK ¥ paOOTy B SIIEKTPOHHOI
uHpopmannoHHo-o6paszoBarensHoit cpege HUTY «MUCuCy» (OMOC), yacThio KOTOPOH HEMOCPEACTBEHHO NpeIHA3HAUYCHHON JUIs
OCyIIeCTBIEHHs 00pa30BaTEILHOTO Mpolecca ABIAeTCs DNeKTPOHHbINH 00pa3oBaTenbHblil pecypc LMS Canvas. OH gocTymeH no
URL azpecy ... 1 TI03BOJISIET HCIOIB30BATh CIICIIMAIBHBIA KOHTCHT M 3JIEMEHTHI SIIEKTPOHHOTO 00yYeHHS M AUCTAHIIHOHHBIX
o0pazoBaTenbHBIX TexHONoTHi. LMS Canvas Ucronp3yeTcst IpenMyIIECTBeHHO ISl ACHHXPOHHOTO B3aNMMOICHCTBHS MEXKTY
y4acTHHKaMH 00pa30BaTeIbHOTO Mpoliecca NOCPeACTBOM ceTu « MHTepHeT».

YT00B!I 3¢ PeKTHBHO HCTIONB30BaTh BO3MOXHOCTH LMS Canvas, a COOTBETCTBEHHO M YCHEIIHO OCBOUTH AUCLHUILINHY, HY)KHO:

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

2)B pyOpuke «B Hauano» 03HaKOMUTHCS € COJEPKAHUEM Kypca, BONPOCAMH AT CAMOCTOSTEIbHOMN MOATOTOBKH, YCIOBUAMH
JIOITyCKa K aTTeCTaluy, GOpPMOH IIPOMEKYTOUHOH aTTeCTalNH (3a4eT/K3aMeH), KpUTEPHSIMH OIIEHUBAHUS | JP.;

3)B pyOpuke «Momyin», 3aX0s B COOTBETCTBYIOIIHE Pa3IelIbl H3ydaTh YdeOHbIC MaTepHallbl, Pa3MEIICHHbIC ITperofaBaTeneM. B
T.4. TTOJIF30BATHCS JINTEPATYPOH, PEKOMEHIOBAaHHOH MpeIoiaBaTesieM, IIepexo s IO CCHUIKaM;

4)B pyopuxe «bnbnmorexa» BO3MOKHO NOAOHPATh I BEIIOJIHEHNS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, JOMAITHHAE Pa0OOTHI,
KypcoBbIe pabOTHI/IIPOEKTHI) TUTEpPaTypy, pasmemmennyo 8 ObC HUTY «MUCuC;

5)B pyOpuKke «3agaHus» HYy)KHO 03HAKOMUTBCS C COJIEpPKaHNEeM 3aIaHMs K MICEMEHHOH paboTe, CPOKaMH CAaun, KPUTEPHSIMU
OILIEHKHU. B ycTaHOBJIEHHBIE CPOKU BBIOIHUTD PAOOTY(BI), HOATPY3UTh 3[€Ch K€ AT MPOBEPKU. Y JOOHO Ha3bIBaTh (Paiiin paboThl
ClIeAyroIUM 00pa3oM (Ha3BaHue mpeaMera (CokpalieHHo), rpymnmna, DO, nara aktyanusaiuu (PH MOBTOPHOM Pa3MEIICHUH)).
Hanpumep, Termorexnuka Meanos .M. BXT-19 20.04.2020. Eciu paboTta coaepKUT pUCYHKH, POPMYJIBI, TO C TEIBIO
coxpaHeHHs1 (OpPMaTHPOBAHUS ee HY)KHO MoArpyxkats B pdf popmare.

Pa60Ta, noarpyxaemas 4jist IpOBECPKH, JOJDKHA:

- COZIEPKaTh BCE CTPYKTYPHBIE JJIEMEHTBI: TUTYJIbHBIN JIUCT, BBEIEHHE, OCHOBHYIO YacThb, 3aKIF0UYE€HHE, CIIMCOK HCTOYHUKOB,
TPWIOKEeHUS (TIPH HEOOXOANMOCTH);

- OBITH OhOpMIICHA B COOTBETCTBUH C TPEOOBAHUSIMH.

IIpenonaBaTens B TeUeHNE YCTAHOBIEHHOTO CPOKa (HE Oojee IecATH AHEeH) mpoBepsieT padoTy U pa3MeIIaeT B KOMMEHTAPHAX K
3a/IaHUIO PELIeH3MI0. B Hell OH yKa3bIBaeT Kak MOJI0KUTENIbHBIC CTOPOHBI Pa0OTHL, Tak 3aMedaHus. [Ipy HaIuuuu B peLieH3un
3aMe4aHMi U PEKOMEHIallNi, HY)KHO BHECTH ITONIPABKU B paboTy, HOATPY3UTH €€ 3aHOBO JUIsl TIOBTOPHOH mpoBepkH. [Ipu sTom
Ba)KHO CIIUTH 32 CPOKAMH, B TE€UCHHE KOTOPBIX JOJDKHO OBITH BEIITOJHEHO 3a1aHue. [1py HapyIeHn: CPOKOB, yKa3aHHBIX
HperoaBaTesieM BO3MOXKHOCTh HOATPY3UTh PabOTy OCTaeTCs, HO CHCTEMa BBIBOJUT COOOIIEHNE O HapyIIeHnH cpokoB. [1o
OKOHYaHHH CeMecTpa HOATPY3UTh pabOTy He MOIIYyJHTCS;




6)B pyOpuke «TecTsD» IPOWTH TECTOBEIC 3alaHMsI, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MENICHHEIH B pyOprke « MoIyim»;

7)B pyOpuke «OLEHKN» OTCIICKUBATH CBOO YCIIEBAEMOCTb;

8)B pyopuke «OObBSBICHHSD» YUTATh OOBSBICHHS, pa3MEIacMbIe ITPEHOAaBaTENIEM, 1aBaTh OOPATHYIO CBSI3b;

9)B pybpuke «O0cyxIeHUs» cO3AaBaTh OOCYKACHUS U y4aCTBOBATh B HUX (00CYKIar0Tcs 00IIe MOMEHTHI, BHI3bIBAIOIIUE
BOIPOCHI y OOJIBIIMHCTBA IrPymIb). JlaHHAs pyOpHKa TaKkkKe MOXKET ObITh MCIIOJIb30BaHa AJIs B3aUMHON ITPOBEPKH;

10)posIBNSATE PEryaspHyr0 aKTHBHOCTH Ha Kypce.

[TpenMymecTBEHHO JJIsI CHHXPOHHOTO B3aUMOICHCTBISI MEXTy YHaCTHHKaMH 00pa30BaTeIHHOTO TIPOIecca MOCPEACTBOM CETH
«uTepHeT» ucnonn3yercs Microsoft Teams (MS Teams). UToOBI MOTHOIIEHHO HCIOIB30BATH €T0 BO3MOXKHOCTH HYXHO
yCTaHOBUTH npuiiokeHne MS Teams Ha nepcoHanbHbI KoMIbioTep U Tenedon. CTapocTaM Hy>KHO co3zaTh rpynmny B MS Teams.
VYuyacrtue B rpymrie mo3BoJisieT:

- CJIyliaTh JICKIIUH;

- paboTaTh Ha MPAKTUYECKUX 3aHATUSAX;

- OBITH Ha CBSI3U C MpEToIaBaTeseM, 3a/1aBasi eMy BOIIPOCH! HITH OTBEUAsl Ha €T0 BOTIPOCKHI B 00IIEM YaTe TPYIIEI B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYILIECTBIISITH COBMECTHYIO pabOTy HaJ JOKyMeHTaMu (BKanka «Daiiisr).

IIpu nmpoBeneHUH 3aHATHIA B IUCTAHLMOHHOM CHHXPOHHOM (pOopMaTe HyXKHO Bcerza paboTaTh ¢ BKIIOYEHHOM KaMepoi.
HckntoueHne — eciti pernoaaBaTellb HOIPOCHT OTKIIIOYNTH KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OonbIIMMK oMexaMu. Ha aBarapkax
JIOJDKHBI OBITH UCKIIFOUUTENBHO JICNIOBEIE (OTO.

IIpu npoBeneHNH TEKITHOHHO-NPAKTUIECKHUX 3aHATHI BEAETCS 3alHUCh. JTO AaeT BO3MOKHOCTh IPOCMOTpA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPUCYTCTBHS Ha HEM MU NIPU HEOOXOAUMOCTH BHOBb OOPAaTHTCS K MaTepualy U 3aHOBO €r0 IPOCMOTPETS.




