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IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



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

JI1.5 JI1.7
JI1.8 JI1.9
JI1.11J12.1
313233

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

J1.8
JI1.10J12.1J13
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 TEPMOIUHAMUKH.
O0mas xapaKTepuCcTHKa
MPOLIECCOB TOPEHUSL.
DJIeMEHTBI TEOPUU TOPEHUS:
KHMHETUYECKOEe U

¢ Py3uOHHOE TOpEHHE,
CTPYKTYypa U JUIhHa (akena,
€ro cTadmIHM3anysl.
Bo3nukHOBEHNE MyIaMeHH.
VYerpoiicTBa Ui CKUTAHUSA
ra3000pa3HOTO TOILUINBA
(ropenkn). [TonroToBka K
1a00paTOPHBIM

pabotam. /Cp/

35

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

JI1.5 JI1.7
J1.8
JI1.10J12.1J13
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

JI1.6 JI1.7
J1.8
JI1.9J12.1J13.
1
0102393

KM1




2.2 Bri6opouHoe pemieHne 3a1a4u 2 2 OIIK-4-Y1 J1.5 o dopme KM1 P1

o Terutomaccoodbmeny /Ip/ OIIK-4-Y2 JI1.6J12.1 "TexHOOTHS
OIIK-4-V3 212233 MIPOOJIEMHOTO
OIIK-4-Y4 oOydenns"

2.3 CBo0OoHas ¥ BEIHYKICHHAS 2 2 OIIK-4-B1 JI1.6 JI1.8 I'pynnoBsoe KM1
KOHBEKLIUS ISt OIIK-4-B2 JI1.10J12.1 3aHATHE
TOPU30HTAIBHOMN 213253
TpyO®bI /J1ab/

2.4 Ypaeuenne HoroToHa- 2 30 OIIK-4-31 JI1.6J12.1 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
MTOTOKOB MacCHI,

TeTI000MEHHEIE alIaparsl).
OrueynopHble U
TEIUION30JIIINOHHBIE
MaTepHualbl 1 METOJIMKA UX
pacuera. TermmoobmeHnHOe
000pyIOBaHHE M METOIHKA
TEIIOBOTO pacyera.
[MoaroroBka x
n1a00paTOPHBIM

paboram. /Cp/

Pa3gen 3. IloaroroBka k
KOHTPOJbHBIM
MEpPONPUSTHAM 1
BBHINOJIHAEMBIM padoTam

3.1 O0BeM gacoB 2 9 OITK-4-31 JI1.1J11.2 KM2
CaMOCTOSTENBHOW PabOTHI Ha OIIK-4-32 JI1.3 J11.4
noarorosky k KM /Cp/ OIIK-4-33 JI1.5 J11.7

OIIK-4-34 JI1.8 J11.9
OIIK-4-VY1 JIL.11J12.1
OIIK-4-Y2 J12.2J713.2
OIIK-4-V3 J3.3
OIIK-4-Y4 313233 54
OIIK-4-B1

OIIK-4-B2

32 O0BeM yacoB 2 18 OITK-4-31 JI1.1J11.2 P1
CaMOCTOSTEIBHOW paboThI Ha OIIK-4-32 JI1.3J11.4
noarotoBky k BP /Cp/ OIIK-4-33 J1.9

OIIK-4-34 JI1.11J13.2
OIlK-4-V1 J3.3
OIIK-4-Y2 31323354
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
CaMOCTOSITETHHON 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?

3a4ery

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

2. Kak ¢opmynmpyetcs 1-# 3aK0H TepMOIIHAMHKN?




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. TenmomaccooOMeHHbIe ycTpoiicTBa. HasHauenue, kinaccuduxanums
U CXEMBI TEMII000OMEHHBIX aNNnapaToB.

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-Y1;0IIK-4- | KonTponsHas paboTa IpeICcTaBIseT cOO0H BHINOTHEHHE

paboTa V2;0I1K-4-Y3;0IIK | vHAMBHIYaTLHOTO 33daHus, TPEACTABIISIONIEr0 OO0 perieHne

-4-Y4 YeThIpex 3aj1ad Mo TEXHUYECKOH TepMOIMHAMUKE U IBYX 3a/1a4 110
TEIIOMAacCOOOMEHY HITH TOPEHHUIO TOTUIHBA.

3amaun OepyTcs U3 3aJauHUKA 110 TETUIOTEXHUKE IO YCMOTPEHHUIO
[IpernoiaBares.

PemeHne MoKeT BBITOTHATHCS KaK B IedaTHOM BHje B Microsoft Word,
TaK ¥ B PYKOITUCHOM BHJIE B TETPaIu.

P2 JlaGopaTopHas OIIK-4-B1;0OIIK-4- | JlabopaTopHas paboTa BBIOIHIETCS B IPOTPAMMHOM MPHUIIOKEHUN HITH
pabota B2 METOJIOM T10100pa SKCIIEPUMEHTAIBHBIX JAHHBIX C TOCIIEIYIOIIIM
"UccnenoBanue repepacueToM U CPAaBHEHUEM.

IPOLIECCOB
W3MEHEHUs
apaMeTpoB
BJIQXKHOTO BO31yXxa"

P3 CBobOoaHas u OIIK-4-B1;0IIK-4- |JlabopaTopHas paboTa BeIeTCs B MPOTPAMMHOM MPHIOKEHUN HITH
BBIHYX/IEHHAS B2 METO0M NoAOOpa SKCHEPUMEHTAIBHBIX JAHHBIX C TIOCIEIYIOIUM
KOHBEKLIUS TS IepepacyeToM U CpaBHEHUEM
TOPU30HTAIBHOMN
TpyOBI

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

IIpoBeaeHue 3K3aMeHa 0 AUCLMIUIMHE HE MPEAYCMOTPEHO.

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

[Ipu oreHKe pe3ynbTaTOB 3aLIUTHI OTYETOB IO Ta00PATOPHEIM paboTaM HCIONIB3yeTCss OMHApHAs CHCTEMa, KOTOpast
NpeaycMaTpUBAET CIEAYIOLIIE PE3YAbTAThl U KPUTEPUH OLICHUBAHMUSA:

"3a4TeHo", eclM BHIITOITHEHHBI BCe 3aJaHUs Ta00paTOPHOH pabOTHI, CTYJCHT OTBETHI Ha BCE KOHTPOJIEHBIC BOIIPOCHL.

"He 3auTeHo0", ecu CTY/IEHT HE BBITIOTHIII WM BBIITOJHIII HETIPABIIBHO 3a/IaHusI Ta00opaTOpHOI paboThl, CTYIEHT OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI ¢ OIIMOKaMU MM HE OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI.

B cucTeme oneHKH 3HaHUH, YMEHHI M HABBIKOB IO PE3yNIbTaTaM IIPOBEICHHS KOHTPOJIBHEIX padoT B MICEMEHHOH (opme
UCTIONB3YIOTCS CIEAYIOIINE KPUTEPHH:

Ouerka "OTIMYHO" CTaBUTCS 32 MOJHOE OBJAJEHHE COAEP)KaHNEM y4eOHOT0 MaTepHaa, BiaJJeHHEe NOHATHHHBIM aIrapaToM,
YMEHHE pelaTh NpaKTHIeCcKue 3a/laud, JOTHIHOE H3TI0)KCHUE OTBETA.

Orenka "Xopomio" CTaBUTCS, €CITH CTYIEHT MOJTHO OCBOMII YUEOHBINH MaTepual, BIajeeT MOHITHIHBIM alapaToM, 0OCO3HAHHO
NPUMEHSET 3HAHUS JUIsl PELLIeHHs TPAaKTUYECKUX 3a/1a4, FPaMOTHO M3J1aracT OTBET, HO CO/Iep)KaHue U popMa OTBETa UMEIOT
HEKOTOPbIE HETOUYHOCTH.

OreHka "yJIOBIETBOPUTEIHHO" CTABUTCS, €CIIH CTYACHT OOHAPYKUBACT 3HAHNE U MOHNMAaHNE OCHOBHBIX ITOJIOKEHUH yaeOHOTO
MaTtepuaa, HO H3JIaraeT ero HEeloJIHO, HeTIOCIEA0BAaTEIbHO, JOIYCKaeT HETOYHOCTH B ONIPEEICHNE TOHATHIH, B IPUMEHEHUH
3HaHUH JUIS PEIICHUS IPaKTHYECKHUX 3a/1au.

OueHka "HEYJOBIETBOPUTENBHO" CTABUTCS, €CIN CTYJCHT NMEET Pa3po3HEHHbIEC, OECCHCTEMHBIC 3HAHNS, HE YMEET BBIICIATD
TJIaBHOE ¥ BTOPOCTENEHHOE, AOIyCKAeT OMMOKN B ONpeeIeHHe MOHATHH, HCKaKaeT UX CMBICI, OECTIOPSI0YHO U HEYBEPEHHO
U3JlaraeT MaTepual, He MOXKET IPUMEHSTh 3HAHHS JUIsl PELICHHUS IPAaKTHYECKHUX 33/1a4; 32 II0JHOE HE3HAaHHWE U HETTOHUMaHHe
y4eOHOTo MaTepuana.

I[JI}I TIOJIYYCHUS 3a4€Ta 0 AUCIUIINHE HGO6XOD;I/IMO BBITIOJIHEHUEC CICAYIOIIUX yCHOBHﬁZ

1. BeinosiHEHHE U 3alIMTa BCEX MPEIYCMOTPEHHBIX N0 AUCHUILIMHE JJAO0OPaTOPHBIX padoT;

2. BeinmosHeHME BeeX MPEIyCMOTPEHHBIX MO UCILHILIHHE TEKYIIUX KOHTPOJIBHEIX pa0oT Ha OLIEHKY HE HIDKE
"yOBIETBOPUTENILHO";

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec

JI1.1 |Tloxm Temrorexuuka: Y4eOHHK M.: Bercmr. mk, 1999,
pen.B.H.Jlykanuna

JI1.2 |Ilonx pen. Temnorexuuka: Y4ueOHHUK M.: MI'TY um.H.3.baymana, 2004,
AM.ApxapoBa

JI1.3 |mon pen.: B.H. Tennorexuuka: Y4eOHHUK M.: Bricmas mkoaa, 2008,
Jlykanuna




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.4 |mon pen. A. B. IIpomsblnieHHas MznatensctBo MDU, 2004,
Kiumenko u B. M. TEIUIOPHEPTeTUKA U
3opuHa TEIUIOTEXHHUKA: CTIPAaBOYHHK
JI1.5 |non. pen. M.T. TemnoTexHuKa: y4eOHUK M.: U1 "Axagemus", 2013,
ITarpoBa
JI1.6 |H.I'. Kynuuuna TemnorexHuka Hosotpounk: HO HUTY MUCuC, 2015,
METaJUTypTHUECKHX TTeUeH: http://elibrary.misis.ru/action.php?
YuebHoe nocobue kt path _info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10575
JI1.7 |H.M. CrosHos, C.C. Teopernueckue OCHOBBI Craspomnois : CKOVY, 2014,
CwmupHoB, A.B. TETUIOTEXHHUKU: TeXHIYECKast http://biblioclub.ru/index.php?
CmupHOBa TEPMOJUHAMHUKA U page=book&id=457750
TEIIOMacco0OMEH : y4eOHOe
nocooue
JI1.8 |IO. B. OBUNHHUKOB, OCHOBBI TEMJIOTEXHUKU! Hoocubupck : HoBocubupckuit
C.JI. Enuctparos, 0. |yueOHHK roCyIapCTBEHHBIN TEXHUYECKUI
. Hlapos yauBepcurer, 2018,
https://biblioclub.ru/index.php?
page=book&id=575262
JI1.9 |JIndenuesa JI. B. TemnorexHuka: yaebHOe Kemeposo : Kemeposckuii
nocobue TEXHOJIOTUYCCKUI HHCTUTYT MHUIICBOI
npoMelIeHHocty, 2010,
https://biblioclub.ru/index.php?
page=book red&id=141513
JI1.10 | II. A. Batpakos, B. C. | Teopernueckue OCHOBBI Owmck : OMCKHIA TOCY1apCTBEHHBIH
Bunnuenko, H. A. TEIUIOTEXHHUKH: YIeOHOE TeXHUYECKUd yHuBepcuteT, 2020,
Oszepos, B. B. nocobue https://biblioclub.ru/index.php?
Jlynenuos page=book red&id=682942
JI1.11 | Kyaunos U. B. Teopernueckue OCHOBBI Camapa : Camapckuii rocy1apCTBEHHBIH
TEIUIOTEXHHUKH: YIeOHOE ApPXUTEKTYPHO-CTPOUTEITHHBII
nocobue yHUBepcureT, 2013,
https://biblioclub.ru/index.php?
page=book red&id=256110
6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBoO, rOf, 311. aapec
JI2.1 |Ilox pen. TennorexHuka M.: MUCuC, 2002,
B.A.KpuBananHa METaJLTyprHYecKOro 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.11Bb1akuid, yueb.mocobue
10.T".Apomenko
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 31. aapec
JI3.1 | H.I'. Kynununa Temnorexuuka: JlabopaTopHslif Hosotpounx: HO HUTY "MUCuC",
MPAaKTHKYM 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
HAarpaBJIeHHUI OATOTOBKA
22.03.02 Meramyprus, Bcex
(hopMm 00yueHus

2023, http://elibrary.misis.ru,
www.nf.misis.ru




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI3.3 |Bbymyes A.-H. Temnorexuuka: JlabopaTopHslit Hosotpounxk HO HUTY "MUCHUC",
MPAKTHKYM JUIS CTyACHTOB 2023, http://elibrary.misis.ru,
HAaIpaBJIeHHUI OATOTOBKA www.nf.misis.ru
18.03.01 Xumnueckas
TEXHOJIOTHS, BceX GopM
00y4eHus
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 | KubepJlenunka www.cyberleninka.ru
32 |Hd HUTY "MUCuC" www.nf.misis.ru
D3 | Poccuiickas HaydHas 3JeKTpOHHAS OUOIHOTEKA www.elibrary.ru
D4 | Dnexrponnsiii kypc MOODLE https://moodle-nf.misis.ru
6.3 IlepeveHb MPOrPaMMHOIo ofecnedyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 Kommnac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.6 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.7 | Bbpay3ep Google Chrome
I1.8 Microsoft Teams
1.9 |Zoom

6.4. Ilepeuenb MH(POPMAMOHHBIX CIPABOYHBIX CHCTEM U MPOdeccCHOHANBHBIX 023 TaHHBIX

8. METOJJUYECKHUE YKA3ZAHUA J1JI51 OBYYAIOIUXCA

OcBoeHNe AUCUUILTUHEI MPEIoaraeT Kak MpoBeAeHUe TPATUIMOHHbBIX ayTUTOPHBIX 3aHATHIA, TaK U paboTy B AIIEKTPOHHOI
uHpopmannoHHo-oopazoBatenbHol cpene HUTY « MUCuCy» (OUOC), yacThio KOTOPOI HEMOCPEACTBEHHO MPEAHA3HAYCHHOM JIs
OCYIIECTBJICHUS 00pa30BaTEIIBHOTO MpoIiecca SBIETCS DISKTPOHHBIN 00pazoBaTebHbIil pecypc LMS Canvas. OH J10CTyIeH 1o
URL anpecy ... 1 TIO3BOJISIET HCIOIB30BATH CIEIUANBHBIA KOHTEHT U JJIEMEHTHI JJIEKTPOHHOTO 0O0YYESHHUS M JTUCTAHITHOHHBIX
obpasoBartenpHbIX TexHoJoruin. LMS Canvas nucnosib3yeTcs IpeuMyLIECTBEHHO ISl ACHHXPOHHOTO B3aMMOAEHCTBUS MEXKAY
y4JacTHUKaMH 00pa30BaTeJIbHOTO Ipoliecca nocpencTBoM ceTu «MHTepHeT».

Uto0bI 3P HEKTHBHO HCIIOIB30BaTh BO3MOXHOCTH LMS Canvas, a COOTBETCTBEHHO H YCTIEIITHO OCBOUTH JUCIHUILINHY, HY)KHO:

1) 3apeructpupoBatbcs Ha Kypc. JIJsi 3TOro Hy>KHO TIEpEHTH 10 CChUIKE ... JIOTHH 1 Tapoiib COBMAIACT C JIOTHHOM M TIApOJIeM OT
nrunoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hadamo» 03HAKOMHTECS C COJIEpKaHUEM Kypca, BOIIPOCAMH JJIsI CAMOCTOSITEIEHOH MTOJITOTOBKH, YCIOBHSIMHI
JIOITyCKa K aTTeCTaluy, (OPMOH IIPOMEKYTOUHOH aTTECTAlUH (3a4eT/IK3aMeH), KPUTEPHIMH OIICHUBAHUSA U JP.;

3)B pyOpuke «MoIyni», 3aX0/s B COOTBETCTBYIOIINE Pa3/ieibl H3ydaTh yIeOHbIe MATEPHAIIBI, pa3MEIIeHHbIE TpenoaaBaTeneM. B
T.4. IOJIb30BaThCsA INTEPATYPOH, pEKOMEHIOBaHHOI! IpernoaaBaTeneM, Iepexo s 0 CChUIKaM;

4)B pyopuxe «brnbnmorexa» BO3MOXKHO HOAOUPATh AL BRIMOIHEHNS MIMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, JOMAITHNAE PAOOTHI,
KypCOBBIE pabOTBI/IIPOCKTHI) TUTEPATypy, pazmerieHuyo B 9bC HUTY «MUCuC;

5)B pyOpuKe «3agaHus» HY>)KHO 03HAKOMUTBCS € COZep)KaHUEeM 3aJaHusl K MMCbMEHHON paboTe, CpOKaMH CAayH, KPUTEPUIMHU
OLICHKH. B ycTaHOBIIGHHBIE CPOKM BBIOIHUTE Pa0OTY(bl), HOATPY3UTH 31€Ch JKE A IIPOBEPKU. Y JOOHO Ha3bIBaTh (haiin paboTsl
creayromuM oopa3oM (Ha3BaHHUe MpeaMeTa (CokparieHHo), rpymnma, DO, nara akryanusanuu (TpH MOBTOPHOM pa3MEIICHUN)).
Hanpumep, Tennmorexnuka MBanoB .M. BXT-19 20.04.2020. Ecnu paGoTta coep>XUT PUCYHKH, (POPMYIIBI, TO C LIETBIO
coxpaHeHHs1 popMaTHPOBaHMs ee HyXKHO oArpyxath B pdf ¢popmare.

Pabota, moarpyxaemas At IPOBEPKH, OJDKHA!

- coZleprKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYNBHBIH JIUCT, BBEJICHIE, OCHOBHYIO YacTh, 3aKITI0UCHHUE, CITICOK HCTOYHHUKOB,
HPUIOKEHUS (TIPH HEOOXOANMOCTH);




- ObITH 0(pOpPMIICHA B COOTBETCTBHHU C TPEOOBAHUSIMH.

[IpenonaBatens B TeUEHHE YCTAHOBIEHHOTO CPOKa (He OoJree AecsTH THEH) mpoBepseT paboTy U pa3MeIlaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT KaK MOJIOKUTEIbHBIC CTOPOHBI Pa0OTHI, Tak 3aMedanus. [Ipi HaTMYuy B peneH3un
3aMeYaHUi U peKOMEeHaINi, HY>KHO BHECTH MOMPABKU B paboTy, MOATPY3UTh €€ 3aHOBO AJISl MOBTOPHOM npoBepkH. [1pu sTom
Ba)KHO CJICUTH 33 CPOKAMH, B TEUEHNUE KOTOPBIX JOJDKHO OBITH BHINOJIHEHO 3a/anue. [Ipy HapyIeHnn CpOKOB, yKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTh MOATPY3UTh PabOTy OCTaeTCs, HO CHCTEMa BEIBOJIUT COOOIIEHNE O HapyIIeHnH cpokoB. [1o
OKOHUYaHUU CEMEeCTpa HOATPY3UTh PaOOTy HE TOIYyIUTCS;

6)B pyOpuke «TecTsD» IPOUTH TECTOBHIC 3aJaHKs, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MEIICHHbIH B pyOpuke « Moaymm»;

7)B pyopuke «OTICHKM OTCIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHHUSI» YATATh OOBIBICHHS, pa3MeIlacMbIe ITPEIoaaBaTeNIeM, 1aBaTh 0OPaTHYIO CBS3b;

9)B pyOpuke «O0CyXIeHUs» cO31aBaTh OOCYXKICHUS W Y4aCTBOBaTh B HUX (00CYKIAar0TCs 00IIe MOMEHTHI, BEI3BIBAIOLIIHE
BOTIPOCHI Y OOJBIIMHCTBA TPYIbl). JlaHHas pyOprKa TakKe MOXKeT OBITh HCTIOJIh30BaHa ISl B3aUMHON TIPOBEPKH;

10)IpoSIBIATE peryNsApHYI0 akKTHBHOCTE Ha Kypce.

[IpenMyIecTBEHHO ISl CHHXPOHHOTO B3aMMOJEHCTBUS MEXKIY YIaCTHIKAMHU 00pa30BaTEILHOTO MPOIIEcca IMOCPEICTBOM CETH
«uTepuer» ucnonn3yercs Microsoft Teams (MS Teams). UToOBI HOTHOIEHHO HCHOIB30BATH €TI0 BO3MOKHOCTH HYXHO
YCTaHOBUTH NpHiioxxeHue MS Teams Ha nepcoHanbHbINH KoMITbioTep U TenedoH. CTapoctaM HY)XHO co3Jath rpymiy B MS Teams.
YyacTue B rpyIime mo3BojseT:

- CJIyliaThb JICKIIUH;

- pa60TaTL Ha NPAKTHYCCKUX 3aHATUAX]

- OBITH Ha CBSI3U C MpeToaBaTeseM, 3a/1aBasi eMy BOIIPOCH! I OTBEUYasl Ha €r0 BOTPOCH B 00I11eM uaTe TPyl B paboyee BpeMs ¢
9.00 mo 17.00;

- OCYILECTBIISITH COBMECTHYIO paboTy HaJ JOKyMeHTaMu (Bkiaaka «Daiiibl).

I[Ipu npoBeeHUH 3aHATHI B AUCTAHIIHOHHOM CHHXPOHHOM (hopMaTe HY)KHO BCerJa paboTaTh ¢ BKIIOYEHHON KaMepoi.
Hcxirouenne — eciti IpernoaaBaTenb IMOIPOCUT OTKITFOYUTE KaMephl 1 MEKPO(OHEI B CBA3M ¢ O0NbIINMH TomMexamu. Ha aBaTapkax
JIOJDKHBI OBITH UCKIIFOUUTENBHO ENIOBbIE (POTO.

ITpu poBeeHUH JTEKIMOHHO-NPAKTHYECKUX 3aHATHI BEIETCS 3aIMCh. DTO JAAET BO3MOKHOCTh IPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTH IIPUCYTCTBHS HAa HEM WM IIPH HEOOXOAMMOCTH BHOBB OOPaTHTCS K MaTepHally U 3aHOBO €TI0 TPOCMOTPETH.




