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10730ffe6bled 0y A6 ita M LHEH Hee lenoBaTebCKkMii TeXHOIOr MY ecKuii yuuBepcurer «MACuC»

HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

TenmsiomaccooOMeHHOE 000PYyTIOBaAHME MIPEANPUATHH

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 6 3ET
YacoB 1o yueOHOMY ITaHy 216 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 24 KyPCOBO IIPOEKT 4
camocCTosATeNNbHas paboTa 183
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexyn 8 8 8 8
JlabopaTtopHsie
IIpakTuueckue 12 (12 |12 |12
Uroro ayn. 24 |24 |24 |24
KonraxtHas padoTa 24 124 |24 |24
Cawm. pabota 183 [ 183 | 183 | 183
Yacel Ha KOHTPOJIb 9 9 9 9
Hrtoro 216 (216 | 216 | 216




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

Pabouas nmporpamma
Tennomaccoo0OMeHHOE 000pyA0BaHNe NIPEANPUSTHI

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
TexHonoruveckuil yausepcurer «MUCuCy» no nanpasnenuto noarotoBku 13.03.01 TennosHepreTuka u TErIoTeXHUKa (MPUKa3 OT
05.03.2020 . Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

13.03.01 TerutosHepreTuka u TemwioTexHuka , 13.03.01 22 TemnosHepretuka u temotexuuka [IplITD 3aou.plx [IpombinuieHHAsS
TEIUIO3HEPIeTUKa, yTBEPKIeHHOT0 YueHbIM coBeToM OPT'TAOY BO HUTY "MUCuC" B cocrase coorsercrByrouieid OIIOII BO
30.11.2021, mporoxomn Ne 35

YrBepxnena B coctase OIIOIT BO:

13.03.01 TennosHepreTuka 1 TEIUIOTEXHUKA , [IpOMBIIIUIEHHAs TENJIOHEPreTUKA, YTBEpKACHHON YueHbIM coBeToM PT'TAOY BO
HUTY "MUCuC" 30.11.2021, mpotoxomn Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa snexrposnepreruxu u djiekrporexuuku (Hosorponukmii ¢pusiman)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpaseneHus AOLUEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llenpro 0CBOEHUS AUCIUIUTHHEL SBISCTCSA U3ydEHHE OCHOBHBIX TUIIOB TEINIOMacCOOOMEHHOTO 000pyIOBaHUS
IPEANPUATHI U OCHOBBI €TI0 IPOEKTUPOBAHUSL.

1.2 | 3agaueit siBIseTCS M3ydeHNE MOHATHHHOTO aNapaTa JUCIUILINHEL, OCHOBHBIX TEOPETUYECKUX IIOJIOKCHUI U METOJIOB,
IIPUBUTUE HABBIKOB IIPUMCHEHMs TCOPETHYECKUX 3HAHMUU JUIS PELICHUS NPAKTHYECKUX 3a]ay.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeGoBanus k npenBaIImTe.uLHoﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 | ABromaTH3amus TErIoBbIX MPOIECCOB

2.1.2 | Bo3zayxomoaroroBka

2.1.3 | Merpouorus, cepTH(GUKAIMS 1 TEXHIIECCKHE H3MEPCHUS

2.1.4 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.5 | OcHOBBI TpaHC(HOPMALIUN TETIOTHI

2.1.6  |IIpupomgooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TETJI0IHEPTETUKU

2.1.7  |IIpoeKTHBI MOIX0A B TEXHHUKE

2.1.8 | TexHoiOrUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.9 | ®U3HUKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.10 |T'mpporazonuHamuka

2.1.11 |Mexanuka JXKHIKOCTH U Ta3a

2.1.12 | HauepTrarenbHasi TeOMETpUS U HH>KEHEpHAs Tpaduka

2.1.13 |IlpuknagHas MexaHHUKa

2.1.14 | YueOHas mpakTHKa MO ITOJyIEHHIO TIEPBUYHBIX PO(ECCHOHANBHBIX YMEHUI

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 |HayuHo-uccnemoBarenbckas padboTa

2.2.2 |IloaroroBka K MpoIeaype 3aIUThl U 3alUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.3 |IIpenauniaomHas paKkTHKa

2.2.4 | TexHONOTHYECKHE SHEPTOHOCUTENH MPEATPHUATHIA

2.2.5 |DrekTpuyecKas 4acTh TEIUIOBBIX JICKTPOCTAHIMN

2.2.6 | DnexkrpocHabxeHue nu 000pyIOBaHNE MPOMBILIUIEHHBIX TPEAPUATUHI

2.2.7 |OHeproayauT Ha NPOMBIIIICHHBIX MPEANPUITHIX

2.2.8 | OHeprocbepexeHHe B TEIUIOIHEPTeTUKE U TEMIOTEXHOIOTHI

2.2.9 | ABToMaTu3alys TEIJIOBBIX IEKTPOCTAHLIUI

3. PE3YJIbTATBI OB YYEHMUA 11O TMCIIMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIMSIMHA

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKThHI MPO(ecCHOHATbHOI 1eITeJIbHOCTH, B TOM YHCJ/Ie TelJIOBbIe KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBe; TPYOONPOBOIbI U TEMJIOBBIE CETH, a TAKKe TeIUIOMeXaHH1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

3HaThb:

TTK-3-31 MeTouKy MPOBEJCHUST PACUYETOB II0 OIMPEACTICHUIO ITAPAMETPOB TEIIOMAcCCOOOMEHHOTO 000pYIOBaHUS U
MIPOEKTUPOBAHUS TEXHOJIOTHYECKOTO 000PYAOBaHUS

IK-1: Cnocoben MPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbLIC TECIJIOBbIEC U MaJIbl€ TEIJVIOLEHTPAJIHU, a
TAKXKE TCIJI0BbIC CCTH C UCNTOJIB30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTui

3HaTh:

[IK-1-31 MeToauKy IPOEKTUPOBAHUS TEIIOMAcCOOOMEHHOTO 000PYROBAHUS MPEANPUSITHI U TEILIOBBIX IEKTPOCTAHIUN

ITK-3: Cnioco6eH KCITYyaTHPOBATH 00'beKTHI P0G ecCHOHAILHOI 1eITeILHOCTH, B TOM YHCJI€ TeIUIOBbIe KOTJIbI Ha
TBEPAOM, ’KHIKOM H ra3006pa3HOM TOILTHBE; TPYOONPOBOIbI M TEIUIOBBIE CETH, a TAKIKE TeMJIOMeXaHHIeCcKoe
000py10BaHUE TEIUVIOBbIX CTAHIUIA

3HaTb:

ITK-3-32 knaccudukanmio Termio00MeHHBIX alllapaToB, ypaBHEHHS TEIUIOBOTO OaaHca U TeIIonepeaadn




OIIK-3: Cnoco0eH ocyliecTBJISITh MOJEIUPOBAHNE, AHATU3 U IKCIIEPUMEHThI B Lie/IX POBEAeHHs 1eTa/IbHOI0
HCC/IeI0BAHMS /151 pellieH sl 32/1a4 B PO ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS
9JIeKTPHYECKHX Lenel 1 31eKTPHIeCKNX MAIIHH

3HaTh:

OIIK-3-31 meToas! cOopa U aHaNM3a UCXOAHBIX JaHHBIX AJISl MPOEKTUPOBAHUS JIEMEHTOB 000PYAOBAHHS U TEXHOIOTUIECKUX
MPOIIECCOB TEMIOMAacCOOOMEHa

ITK-3: CnocodeH IKCIIYyaTHPOBAThL 00beKThI NPo¢ecCHOHAILHOI AeTeILHOCTH, B TOM YHCJI¢ TelJIOBbIe KOTJIbI HAa
TBEpPAOM, *KHJAKOM U ra3000pa3HOM TOILIMBe; TPYOONPOBOAbI U TEIJIOBbIE CeTH, a TAKHKe TelVIOMeXaHHYecKoe
0o0opyaoBaHHe TEIUIOBBIX CTAHLMIA

Ymern:

ITK-3-VY1 ananu3upoBaTh HHGOPMALIUIO O HOBBIX THIIAX U KOHCTPYKIHMAX TEIIIOMacCOOOMEHHOTO 000pyTOBAHUS, IPUHINIIAX WX
JIeMCTBUS, METOJAX UX pacueTa U IPOCKTUPOBAHMUS.

ITIK-1: Cnioco0eH NpoeKTUPOBATh U KOHCTPYMPOBATH KOTE/IbHbIE, IECHTPAJIbHBIC TEIUIOBbIC H MaJIble TEIIOLEHTPAJIH, 2
TaKiKe TeIlJIOBbIE CeTH ¢ UCNO0/Ib30BAHHEM HU(POBLIX TEXHOJIOTHH

YMmerb:

[IK-1-¥Y'1 npiMeHATs COBpEMEHHBIE pacdeTHHIC IIPOTPaMMBI IIPH IPOSKTHPOBAHUH TEITIOMacCOOOMEHHOTO 000PYyTOBAHNL
MPEIIPUITHHA U TEIIOBBIX 3JIEKTPOCTAHIIUHI

OIIK-3: Cnioco0eH OCYyHIECTBJIATH MOACJIUPOBAHUE, AHAIU3 U IKCIIEPUMEHTHI B LEJIAX ITPOBEACHUA A€TAJTBLHOIO
HCCJICA0BaHMA IJIsl pElIeHU 3a1a41 B HpO(i)eCCI/lOHaJILHOﬁ 06J'laCTl/l, HCIOJb30BATh METOAbI aHAJINU3a U MOACTUPOBAHUA
JICKTPHUYECCKHUX nemnei u AICKTPUYECCKUX MAITUH

YMmerb:

OIIK-3-VY2 npuMeHsTh 2Hepro3hpeKTUBHBIC TEXHOJIOTUH MIPU pacyeTe U MPOCKTUPOBAHUH TEILIOMACCOOOMEHHOTO 000PYI0BaHHS

OIIK-3-Y1 ananm3upoBaTh HHGOPMAITHIO O HOBBIX THITaX ¥ KOHCTPYKIUAX TEIIOMAacCOOOMEHHOTO 000pYIOBaHHS, IPHHITUIIAX X
JIEUCTBUS, METOJAX UX pacueTa U MPOECKTUPOBAHUS

IIK-3: Cnoco0eH 3KCIIyaTHPOBATh 00bEeKThI NPO()eCCHOHAJIBLHOM e TeIbHOCTH, B TOM YHCJIe TEIJIOBbIE KOTJIbI Ha
TBEPAOM, ’KHAKOM M ra3000pa3HoM TOILUIMBeE; TPYOOIPOBO/ALI H TENJIOBBIE CETH, 2 TAKIKE TEIVIOMEXaHHYecKoe
o0opynoBaHHe TEMIOBBIX CTAHIHUI

Baagern:

[1IK-3-B1 HaBbIkaMu TIPOBEICHUS TEIIOBBIX, THAPABINUYECKAX M KOHCTPYKTUBHBIX PacueToB TEMI00OMEHHOTO 000pyIOBaHHS

IIK-1: Cnocoben NMPOCKTHPOBATH H KOHCTPYUPOBATH KOTECJIbHBbIC, HEHTPAJbHBIC TECIJIOBbIC U MaJIbI€ TECNJIOUNECHTPAJIH, a
TaKXKe TEeNJI0BbIC CETH ¢ HCITOJIB30BAHUEM IIl/l(l)pOBLIX TEXHOJIOT U

Baaaernb:

ITK-1-B1 u¢gpoBEIME TEXHOIOTHIMH B chepe TEITOMAacCOOOMEHHOTO 000PYIOBaHHUS U IIPOMBIIIICHHOCTH

[1K-1-B2 HaBBIKaMH IPOSKTHPOBAHMUS TEITIOMacCOOOMEHHOTO 000PYTOBAHUS C HCIIOIB30BAHHEM TEXHUUECKOH M HOPMATHBHOM
JIOKYMEHTalUU

OIIK-3: Cnoco0eH ocyliecTBJISATh MOJEJIMPOBAHME, AHATU3 M IKCIIEPUMEHThI B 1IeJIAX NPOBe/IeHN 1eTAJbHOr0
HCCJIEIOBAHNS ISl pellieHUs 3a/1a4 B MPo(deccHOHAIbHO 00JI1aCTH, HCIOJIb30BAaTh METOAbI AHAJIN3a H MOIETUPOBAHUS
TeKTPHUECKHUX Heneil H YIeKTPUIeCKUX MAIHH

Baaaernb:

OIIK-3-B1 TepmuHONOruei B 001acTi TEMIOMaccOOOMEHHOTO 000PYIOBaHUS PEAPUATHI

4. CTPYKTYPA U COJEPKAHUE

Kon Haumenopanue pasnenop u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BH 3aHATHS/ / Kype HHIMKATOPBI M 1. sieMble
KOMIIeTeH it pecypcbl padoThI
Paznen 1. OcHoBHBIE
MOJI0KEHUS
TENnJ000MeHHOIr o

000py10BaHUS




1.1 Knaccudukarms 4 OIIK-3-31 JI1.1
TEII000MEHHOTO OIIK-3-Y1 JI1.2J12.1
00opynoBaHusl. OIIK-3-V2 J12.2J12.3
PexynepaTtuBHble OIIK-3-B1 IIK- 2.4
TEMJI000MEHHUKH 1-31 [IK-1-Y1 | 513233 54
HEINpPEPBHIBHOTO JICHCTBUSI. IIK-1-B1 IIK-1
PexynepaTtuBHble -B2 [1K-3-31
TEII00OMEHHUKHI TIK-3-32 TIK-3-
MEPUONYECKOTO JICHCTBUSI. V1 IIK-3-B1
PereneparuBHbIe
TerooOMeHHuKH. /JIex/

1.2 TennoBoil KOHCTPYKTHBHBIN 6 OIIK-3-31 J1.1 P1
pacuer peKynepaTUBHbIX, OIIK-3-V1 JI1.2J12.2
pEereHepaTuBHbIX U OIIK-3-Y2 J12.3
CMECHTEIIb HBIX aIlllapaToB OIIK-3-B1 IIK- J12.4J13.2

Mp/ 1-31 TIK-1-Y1 | 213233 54
[IK-1-B1 IIK-1
-B2 IK-3-31
TIK-3-32 TIK-3-
V1IIK-3-Bl

1.3 Uccnenosanue paboTsl 2 OIIK-3-31 JI1.1
pexymeparopa u OIIK-3-V1 JI1.2J12.2
KOXyXOTPYOHOTO OIIK-3-Y2 2.3
terioodMenHuka /J1ab/ OIIK-3-B1 IIK- | JI2.4J13.1

1-31 IIK-1-V1 J3.2
MK-1-B1 [IK-1 | 91 32 33 B4
-B2 IIK-3-31
I1K-3-32 [IK-3-
V1 IIK-3-B1

1.4 IMonroToBka k 90 OIIK-3-31 J1.1 KM2 P1
IIPAaKTUYECKOMY 3aHATUIO U OIIK-3-Y1 JI1.2712.2
nabopaTtopHoii paboTe. OIIK-3-Y2 23
Brmmonaenue, opopmirenne n OIIK-3-B1 IIK- J12.4J13.1
MOJArOTOBKA K 3aIlUTE 1-31 TIK-1-V1 JI3.2
nabopaTopHOH [K-1-B1 [IK-1 | 91 32 33 54
paboTsl. BeimoHeHne -B2 I1K-3-31
KypCOBOTO IPOEKTA. TIK-3-32 IIK-3-

/Cp/ V1T1IK-3-Bl
Pa3gen 2. CymunjibHble U
BbINIAPHbIE YCTAHOBKH

2.1 BrimapHsle, onpecHUTENbHbIC 4 OIIK-3-31 J.1
Y KPUCTAJUTM3AIIIOHHBIC OIIK-3-V1 JI1.2J12.2
ycraHOBKU. Ileperonnsle u OIIK-3-Y2 J12.3J12.4
PeKTH()HUKAITUOHHBIC OIIK-3-B1 IIK- | B1 32 33 54
yctaHOBKU. CylImIbHbIE 1-31 [IK-1-Y1
ycTaHOBKH. AGCOPOLIMOHHBIE [IK-1-B1 IIK-1
U aJICOPOLIMOHHBIE anmnapaTkl. -B2 [1K-3-31
TermmooOMeHHNKH- ITK-3-32 TIK-3-

YTHIH3aTOPHL. BeIOOp V1IIK-3-B1
CTaHJAPTHOTO
obopynoBanus. /Jlex/

2.2 TeruoBoit 1 MaTepuaaIbHbINA 6 OIIK-3-31 J.1 P1
OaytaHC BBITAPHBIX OIIK-3-V1 JI1.2J12.2
ycraHoBok. /IIp/ OIIK-3-Y2 J12.3

OIIK-3-B1 IIK- | JI2.4J13.2
1-31 TIK-1-Y1 | 5132 33 54
MK-1-B1 IK-1

-B2 TIK-3-31
I1K-3-32 [IK-3-

V1IIK-3-Bl




2.3 HccnenoBanue 4 2 OIIK-3-31 JI1.1 P3
IJIACTHHYATOTO OIIK-3-V1 JI1.2J12.2
TEII00OMEHHOTO OIIK-3-Y2 23
ammaparta /J1a6/ OIIK-3-B1 TIK- | JI2.4J13.1
1-31 TIK-1-V1 J3.2
[IK-1-B1 I[IK-1 | 91 32 33 54
-B2 TIK-3-31
TIK-3-32 TIK-3-
V1IIK-3-Bl
24 IToaroroska k 4 93 OIIK-3-31 JI1.1 KM2,K P1
MPAaKTUYECKOMY 3aHATHIO U OIIK-3-Y1 JI1.2J12.2 M1
nabopaTopHo#t paboTe. OIIK-3-Y2 J12.3
Beinonuenue, ohopmiieHre U OIIK-3-B1 IIK- JI2.4J13.2
MOJITOTOBKA K 3alUTE 1-31 [IK-1-Y1 | 513233 54
nabopaTopHOH pabOTHL. MK-1-B1 IK-1
JeaspaTopsl. -B2 TIK-3-31
I'a30KUIKOCTHBIE U [1K-3-32 I1K-3-
JKUJIKOCTHO-KHIKOCTHBIC V1 IIK-3-B1
cMecHTeNbHbIe (KOHTAKTHBIE)
TEII00OMEHHUKH.
Tepmuueckue
MIPOU3BOJICTBEHHBIC
TEMJI0MacCOOMEHHBIC
IIPOLIECCH U YCTAHOBKH.
IMonroroBka k 3x3ameny. /Cp/
2.5 [IpoBenenue 4 9 OIIK-3-31 JIL.1J11.2 KMI1
9K3aMeHa /JKk3aMeH/ OIIK-3-Y1 JI3.1
OIIK-3-Y2 JI3.2J12.1
OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-Y1 2.4
[IK-1-B1 [IK-1 | 21 32 33 54
-B2 I1K-3-31
TIK-3-32 TIK-3-
V1 I1IK-3-Bl
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, FK3aMeH U T.II), BOMPOCHI JJIs1
CaMOCTOSITeIbHOI MOATOTOBKHU
Konx KoHnTtponwsHOe Iposepsembie
KM P — HHJIKATOPBI Bormpocs! A moArOTOBKH
KOMIETEeHINH
KM1 [MoaroroBka x OIIK-3-31;0I1K-3- 1. IlpumeHeHws U KITacCU(PUKAIINS TETUIOOOMEHHBIX aIapaToB.

9K3aMeHY

V1;0I1K-3-Y2;0I1K
-3-B1;IIK-1-31;I1IK-
1-V1;I1IK-1-B1;IIK-1
-B2;I1K-3-31;I1K-3-
32;I1K-3-Y1;I1K-3-
Bl

2. OcHOBHBIE KOHCTPYKIIMHU TEIJI00OMEHHBIX aIllapaToB.

3. KoxyXxoTpyOHBIE U CEKITMOHHBIE TETIIOOOMEHHBIC arlnaparkl.
KoHcTpyKIms 11 mpuMeHeHHe.

4. IInacTUHYATHIE TEINTIOOOMEHHUKH JUIS )KUAKHAX U ra3000pa3HbIX
TeroHocuTeneil. KoHCTpyKiuu 1 IpuMeHeHue

5. 3MeeBUKOBBIE, CIUPAIIbHBIE TEINIOOOMEHHHUKHU. MIX KOHCTPYKIHH.
6. XapakTepHble MapaMeTpbl TEINIOHOCHTENIEH B TETII00OMEHHBIX
ammapaTax - CKOPOCTH TeMIepaTypsl, KO3 GUITHEeHTEI
TEIUIOO0TJa4H.

7. Buzsl pacyera TemI00OMEHHBIX aIlliapaToB - TEITIOBOH
KOHCTPYKTHBHBIH, IOBEPOUHBIN THAPABINYECKUI U p.

8. Kimaccuduxanus u KpaTkas XxapakTepucTUKa OCHOBHBIX METOJIOB
pacuera TerI00OMEHHBIX alapaTos.

9. Onpenenenye TENIOBOM HAIPy3Ky anmnapara 1o rpaueHTy
TeMIIepaTyp TEIIOHOCHTEIIS Ha IIOBEPXHOCTH TEINIOOOMEHA.

10. [ToceroBaTeIbHOCTH TEIUIOBOTO, KOHCTPYKTHBHOTO U
KOMITOHOBOYHOTO pacyeTa KOKyXOTpyOHOTO TeII000OMEHHHUKA.

11. DddexruBHOCTS TerooOMeHHNKA. Ee ¢pusmueckuii cmeica. Yucno
€JIMHHUII TIepeHoca.

12. TTocnenoBarenbHOCTh pacuera TerioooMeHHuKa MetosioM E - N.
13. Pacder k03¢ QUIMEHTOB TEIUIOOTAaYH B TEIIIO0OMEHHBIX
ammapaTax B CIIydae UX 3aBUCHMOCTH OT TeMIIepaTypbl
MOBEPXHOCTH TEINIOOOMEHa.




14. OpebpenHsble TpyOuaThlie TeruioooMeHHuKH. KoHcTpykinn u
NpUMeHeHne XapaKTepUCTHKY opedpenus. TexHonorns

opeOpeHust.

15. DddexruBHOCTE Opedperust. DPPEeKTHBHOCTL OpPEeOPEHHOIH
nosepxHocTH. Pacuer xoadunmenTa Temonepeaadn 1is
OpeOpEHHBIX TIOBEPXHOCTEH.

16. I'mnpaBimgecknii pacdeT TemI000MeHHBIX armapaTtoB. OCHOBHBIE
BUJIBI THAPABINIECKHUX MOTEPh B TEIIIOOOMEHHUKAX.

Ompenenenue TpeOyeMOil MOIIHOCTH Ha NPOKAYKY TETUIOHOCHTEIIS.
17. Croco0B! yBeTMUeHNS TEIUIOBOW HATPY3KH B TEINIOOOMEHHBIX
anmapaTtax (opedpeHue, HHTeHCH(UKANUS TEII000MeHa)

18. PekymnepaTuBHbIE TEMIO0OMEHHUKH NEPHUOJUUECKOTO NEHCTBUS C
BOJISTHBIM M TApOBBIM MojorpesoM. OnpeneneHue

BPEMEHH HarpeBa TETUIOHOCHUTEIS.

19. Ipuaiun paboTs! TemaoBsIX Tpyo. Tumsl putuneit. OnpeneneHus
KOJIMUECTBA NepeJaHHoro Temna. OrpaHndeHus Ha

paboTy TermoBkIX TpyO. TemnooOMeHHbIE anmapaTsl Ha TEIUIOBBIX
TpyOdax.

20. PerenepaTuBHbIe TEMI000MEHHbIE anmaparsl FIX oCHOBHBIE
KOHCTpyKIMu. [IpenMyIecTsa 1 HEAOCTATKH IO CPABHEHUIO

C pEeKyIepaTHBHBIMH.

21. M3MeHeHue TeMnepaTtyp Hacaaku pereHeparopa. Kosddumuent
aKKyMyJISILUHM Hacaaku. TeMnepaTypHbIil THCTepesuc.

22. KoaddunueHT Termonepeaadn pereHepaTHBHOTO TEI000OMEHHHUKA.
CpaBHeHHE TEIIOBOH 3P PEeKTHBHOCTH

pereHeparopa U peKyneparopa.

23. H-d quarpamma BiaKHOTO BO31yXa. Byl 0oCHOBHBIX ITpoLiecCOB
o0pabotku Bo3ayxa B H-d muarpamme.

24. Bun OCHOBHBIX MPOLIECCOB 00paOOTKU BO3yXa B CMECHTEIbHBIX
terioodMenHnkax B H-d nuarpamme.

25. AnnapaTsl BI2XXHOT0 Bo3ayxa. Mx pacuer mpu nomouu

k023 uimeHTa BIaroBbpIIaIeHAS.

26. CootHomenue Jlptonca u ypaBHenue Mepkens VX npuMeHeHue A
pacuera TerIooOMEHHBIX allapaToB BIaXKHOTO

BO3JyXa.

27. KOHCTPYKIIUN CMECUTENIBHBIX TEINIOOOMEHHUKOB. TeroBoi u
MaTepuanbHbIH 0anaHc CMECHTENbHbBIX

TeII000MEHHHUKOB.

28. ITocenoBaTeNbHOCTH MMOCTPOCHUS IIpoIiecca 00pabOTKH BO3AyXa B
CMECHTENbHBIX TerooOMeHHIKax CpeaHss

Pa3HOCTB TEMIIEPATYP B CMECUTEIIBHBIX TEINIOOOMEHHHKAX.

29. IocrenoBaTeNPHOCTE pacyeTa MMOJIBIX M HAaCaTO9HBIX CKpYOOepoB.
30. Cuctemsl 000pOTHOTO BOfOCHAOKeHNA. 11X Ha3HaUeHHE U
KJ1acCUpUKAIHSI.

31. CpaBHHTENIBHAS XapaKTEPUCTHKA OCHOBHBIX THIIOB TPAJIUpPEH.

32. KoHCTpyKIUs BEHTUIATOPHOM IPaJUpHU U aliapara BO3LyIIHOIO
oxyaxaeHus: Beioop pacueTHO TeMIepaTypbl U

BJIQ)KHOCTH aTMOC(EPHOTO BO3yXa.

33. IIpuMeHeHue BBINAPHBIX YCTAHOBOK. CXEeMBI M KOHCTPYKIUH
BBIMAPHBIX YCTaHOBOK.

34. IlpuHUMT AEHUCTBUS BHIMAPHBIX anmmapaToB. MaTepuaibHbIA 1
TEIJIOBOW OaaHC BHIIAPHON ycTaHOBKH OmperienieHue

KOJIYECTBA [Tapa Ha BBIMApKYy.

35. Pacnionaraemas ¥ mojie3Hasi pa3HOCTb TeMIIEpaTyp B BBIMApHBIX
ycTaHoBKax. TUIBI Jenpeccuil B BBIMAPHBIX YCTaHOBKAX,

UX BBIYHCIICHHE.

36. [TocenoBaTenbHOCTH pacyeTa OAHOKOPILYCHOMN BBITApHOH
YCTaHOBKH.

37. OcobeHHOCTH pacdeTa cpeHell pa3sHOCTH TeMITepaTyp U

K03 GHUIHEHTa TEIUIOOTAAYHN B Iperomieil kamepe BBEIITapHOTO
anmapara.

38. ObnacTv IpUMEHEHHs CYIIHIBHBIX YCTAaHOBOK [leproib cymku
MaTtepranoB PaBHOBECHOE U KPHTHIECKOE

BJIarOCOICPIKAHHE.

39. Knaccu¢ukanus BIaXXHbIX MaTEPUANIOB U MIPUHIUIHAIBHBIE CXEMbI
YCTaHOBOK JUTS MX CYIIKH CyIIMIBHBIC aTeHTHI.

40. Kuneruka cyniku. Merozsl pacyera BpeMEHU CYILIKU B €€ IEPBOM U
BTOPOM INEPUOAAX.




41. MarepuanbHbIH KOHBEKTUBHOH CYIIHIBHON YCTaHOBKU
CocraBsiolye TEUIOBOTO 6anaHca CYIIUIbHON YCTaHOBKH.
Teopernyeckast CyIIHiKa.

42. Mpuanun paboTs! Temw1oBEX TpyO. Tuns! putuneit OnpenencHus
KOJIMUECTBa MepeJaHHoro Termna OTpaHYeHus Ha

paboTy TEIIOBBIX TPYO.

43. TIpotecchl IeperoHKy U pektudukanuu. x npumenenue. Otauane
MPOLIECCOB BBIMAPKH U IIEPETOHKI

44. Tunsl cMecel KUAKUX KOMIIOHEHTOB. 3aKkoH Payis.

45. lnarpaMMBl pacTBOPOB XHUIKHX cMeceil.(P-x, t-X,y, X-y-
JquarpaMmsl ). FIx IocTpoeHne 1 Ha3HauCHUE

46. IIpocras, HenpepbIBHAS 1 MHOTOKpaTHas neperonka Cxembl
YCTaHOBOK M M300pa’keHHE MPOLIECCOB B t-X.y JUarpamMe.

47. CxeMa 1 IpUHIMI pabOTHI PeKTH(GUKAINOHHOH YCTAaHOBKH.
MarepuanbHblii 6anaHc peKTH(GUKALMOHHON YCTaHOBKH.

48. dnermoBoe unciao. MUHUMaNbHOE (IIErMOBOE YHCIIO.
OmnpenerneHre Yicia TapeaoK B PeKTH(PHUKAIIMOHHBIX KOJIOHHAX.

KM2

CamocTrosTenbHas
pabora

OIIK-3-31;0I1K-3-
V1;0I1K-3-Y2;0I1K
-3-B1;IIK-1-31;I1IK-
1-Y1;IIK-1-B1;I1K-1
-B2;I1K-3-31;I1K-3-
32;I1K-3-Y1;I1K-3-
Bl

1. OueHNTH TUIOMIAIh TOBEPXHOCTH TEITIOOOMEHHOTO ammapaTa o
PEKOMEHIyeMbIM 3HaYEeHHAM K03()(PUIIMEHTOB TETIOOTAAYH.

2. O1eHuTH MIIOLAb OBEPXHOCTHU TEMI00OMEHHOTO anmnapaTa no
3aJaHHOHN (D (PEKTUBHOCTH 1 M3BeCTHOH 3aBucHMocTH E=f(N).

3. Haiitn 3¢h(eKTHBHOCTB TEIUIOOOMEHHOTO anmapara 110 H3BECTHOMY
TEIUIOBOMY OanaHcy.

4. OnpenennThb CTENEHb OPEOPEHHS 10 TEOMETPUH pedep.

5. Onpenenuts KO3 QUIMEHT TeIIoNepeadn co CTOPOHBI OpeOpEeHHOH
U HeOpeOPEHHOI TOBEPXHOCTH.

6. Haiitu KIIJ] pedpa u KI1J] opeOpeHHO# MTOBEPXHOCTH MO U3BECTHBHIM
XapakTepuCcTHKaM pedep 1 Kod(PPHUITHEHTY TeIUIO0TAAYH.

7. OnpenenuTs mepenaa JaBJIeHNH B TEINIOOOMEHHOM armapare.

8. OmpenenuTs TpeOyeMyt0 MOLTHOCTh Ha POKAYKy TEIIOHOCUTENS B
TEMI000MEHHOM ammapare.

9. OnpenenuTh KOAPPUIMEHT TEIUIONEPEaadr B TEIII00OMEHHHKE C
BJIaTOBBITAJICHUEM.

10. HaiiTu koHeyHOE Biarocojaepkanue (Ju0o0 Temreparypy rasa) B
CMECHTEIIFHOM TeITIO0OMEHHHKE U3 €T0 TEIUIOBOTO OaaHca,

CYNTAs Ta3 HA BBIXO/IC MOITHOCTHIO HACHIICHHBIM.

11. HaiiTi KOJIM4ecTBO BTOPUUHOTO Mapa (J100 KPEeTKOTo pacTBopa) B
BBIIIAPHOH YCTaHOBKE, UCIIONB3Ys MaTepHAIIbHbIC OaIaHCHI.

12. Haiitu npuMepHBIi pacXoJ Iapa Ha BbIIAPKY B OJHOCTYIIEHYATOM
BBINAPHOH yCTaHOBKE.

13. OnpenenuTs BpeMs CYIIKU MaTepuala B IEpBOM MEPHOJIE.

14. Onpenenuts BpeMs CyLIKH MaTepuaja BO BTOPOM IEPHOE.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MbIX no AucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

HazBanue
paboTsI

IIpoepsiembie
WHAUKATOPBI
KOMIETCHIIUM

CopeprxaHue padoThI

P1

KypcoBoii mpoekt
"TemnoBo#t u
THAPABIIYCCKUHT
pacuer
TEII00OMEHHOTO
armapara"

OIIK-3-31;0I1K-3-
V1;0IIK-3-Y2;0IIK
-3-B1;IIK-1-31;T1IK-
1-Y1;IIK-1-B1;I1K-1
-B2;I1K-3-31;I1K-3-
32;I1K-3-Y 1;I1K-3-
Bl

Tum anmmapara 1 HCXOAHBIE TapaMeTPhI BBLAAIOTCS IPETofaBaTesieM
UHIUBUIYalbHO TI0 BApPUAHTaM.

PacueTHO-nosICHUTEIbHAS 3aIlCKa KypCOBOTO MPOEKTA JTOJKHA
COJIepKaTh:

TuTynbHbIN TUCT

3agaHue Ha KypCOBOU MPOEKT

Copaepxanue

Bsenenue

Teoperuueckas yacTb (onucanue QyHKIUH BEIOPaHHOTO arperara, ero
CpaBHUTEIbHAS XapaKTEPUCTUKA C AaHAIOTHYHBIMU

00BeKTaMN)

IIpakTHueckas 4acTh (pacueT TEIUIOOOMEHHOO ammapara)
3akiIroueHue

CIHCOK HCII0JIB30BaHHBIX HCTOYHHUKOB

IIpunoxenus




P2 Jlaboparopras OIIK-3-31;0I1K-3-
pabdota Nel V1;IIK-1-31;IIK-1-
"UccnenoBanue V1;IIK-1-B1;I1K-3-
paboTsI VL;IIK-3-B1
pekymeparopa u
KOKYXOTPYOHOTO
TEII00OMEHHHUKA"

P3 JlabopaTopnas OIIK-3-31;0I1K-3-
pabota Ne2. VYI;IIK-1-31;I1K-1-
UccnenoBanue Y I;IIK-1-B1;I1K-3-
paboTs V1;I1IK-3-B1
IUTACTUHYATOTO
TEII000MECHHHKA

5.3. OueHo4HbIe MaTePUAJIbl, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DopMOoi MPOMEKYTOUHOM aTTECTAllMU 110 AUCLUILIMHE SIBIIsSeTCs dKk3aMeH. Huke npeacrasneH obpaszer 6unera A SK3aMeHa,
MIPOBOJIUMOTO B IIUCbMEHHOM (hopMe.

MHuHHCTEPCTBO HAyKH U BhIcIIero obpazosanus Poccuiickoit denepannu

®DenepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEkKACHUE

BBICIIIETO 00pa30BaHUs

«HanuoHanbHbIN HCCeI0BaTENbCKII TEXHOJIOTHYECKUN YHUBEPCUTET

«MHUCuCy»

HosoTpounkuii punman

Kadenpa snekTposHepreTHKN 1 AIIEKTPOTEXHUKU

BUJIET Ne 0

Jucuumumna: «TermomaccooOMeHHOE 000pyI0BaHNE IPEATIPUSITHID
Hanpasnenue: 13.03.01

®dopma 00ydeHus: 3a04HasI

dopma poBeaeHIS SK3aMeHA: MHCEMEHHAS

1. IlpumeHeHust U KnacCU(PUKALUS TEIUIOOOMEHHBIX aIMapaToB.
2. OmpenenuTh CTENeHb OpeOPEHHS TI0 TEOMETPUH pedep.

JIMCTaHIIMOHHO 9K3aMeH MOoxeT MpoBoauThCs B LMS Canvas. Dk3ameHanuoHHbIH TecT coaepkut 30 3aganuil. Ha pemenue
orBoautcs 30 MuHyT. PazpelieHHbIe ONBITKY - OJHA.

O0pa3serr 3ajannii 1711 dK3aMeHa, MPoBoAuMoOro auctaniuonHo B LMS Canvas (TTK-3-31,V1,B1; YK-1-31,Y1,B1; YK-3-
31,V1,B1):

L.

ITpu xuneHuu *KUAKOCTU HA MOBEPXHOCTHU TBEPAOTO Tena Hanbojee MHTEHCUBHBII POCT 3HadeHHH Koddduirenta

TECIIOOTAAYHN Ha0JII01aeTCs B obacTu:

NSOoooo

€CTECTBEHHOI KOHBEKIIMU

KPUTUYECKOH TOUKU

IJIEHOYHOTO peXuMa

ITy3bIPBKOBOI'O PEXHMa

B kpuTepransHOM ypaBHEHNH KOHBEKTHBHOTO TEIUIOOOMEHA JUI TypOYJICHTHOTO Tede-HUS JKHIKOCTH B TpyOax, B

OTJIMYUE OT YPaBHEHUS JUIs JAMUHAPHOTO TEYEHHUsI, OTCYTCTBYET:

LYoOoooPoooOoRoooo

kputepuil Peitnonpaca

kputepuit Ilpannrns

kpurepuii Hyccenbra

kputepuii I'pacroda

Pacuer KOHBEKTHBHOTO TEINIOOOMEHA B 3aMKHYTOM IPOCTPAaHCTBE MPOU3BOIAT C TOMOIIBIO:
SKBHBAJIICHTHOTO KOd(dHuImenTa TemooTraan

SKBUBAJICHTHOTO KOA(QHIIMEHTa TEMIONPOBOTHOCTH

SKBUBAJIEHTHOTO KO3((dHUIHEHTa TemIonepenain

SKBHBAJICHTHOTO K03 duIMenTa TeMIepaTyporpoBOIHOCTH

B xpuTepransHOM ypaBHEHNH KOHBEKTHBHOTO TeruiooOMeHa oTHomieHue (Prx/Prcr)0,25 yauTsiBaer:
CBOOOHYIO0 KOHBEKLIUIO

HarpaBJIeHHE TEIUIOBOTO TTOTOKA

MIOTIPaBKy HAa HAYAIBHBIH yJaCTOK

¢bu3nyecKre CBOHCTBA XKHUIKOCTH

ITpu ncrnonp30BaHUM KPUTEPUANBHBIX ypaBHEHUH, momydeHHbIX B. II. McaueHko aist pacuera KOHBEKTUBHOTO

TEIUI000MEHA B ITy9Kax TPYO, 3a ONPEACISIIONIUHN pa3Mep MPHHUMAIOT:

SOoO0og-

JUTHHY TPYOBI;

HapyXHBII TUaMeTp TpyObl

BHYTPCHHHI AMaMeTp TPYOBI

SKBHBAJICHTHBII THaMETP MEKTPYOHOTO IPOCTPAHCTBA

CymecTByIOT cliefyromue (Gpu3ndecku IeMEeHTapHbIe CIOCOObI Iepeaady TEIIOTHI:




b = e

KOHBEKLIUS
TEMJIONPOBOAHOCTD

JYYUCTHIH TEIUI00OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTh

TemmnepaTtypHoe mose — 3To:

COBOKYITHOCTh 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTPHBAEMOTO TeNa B JAaH-HBI MOMEHT BpEeMEHU
COBOKYIHOCTb 3HAUEHMI TEMIIEpaTyp BO HadaJlbHBIX TOYKAX PACCMATPUBAEMOTO TENa B JaHHBIH MOMEHT BPEMEHH
COBOKYITHOCTb 3HaU€HWH TEMIIEpaTyp BO HAa4aJIbHBIX TOYKAX PACCMAaTPHUBAEMOIO Te€Nla B Ha4albHBIII MOMEHT BPEMEHHU
TemmnepaTypHblii TPaIuEHT — 3TO BEKTOP, HAIIPABICHHBIN:

MO BEPTUKAIU K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPATYphI

10 BEPTUKAJIN K H30TEPMHUYECCKON ITOBEPXHOCTH B CTOPOHY YOBIBAaHUS TEMIIEPATYpHI

10 HOpMaJU K U30TEPMUUYECKOH TOBEPXHOCTU B CTOPOHY BO3PACTaHUS TEMIIEPATYPbI

INepenaua TemaOTH MPU HETIOCPEIACTBEHHOM CONPHKOCHOBEHHHM TEN MM BHYTPU TBEPJOTO Tena, 00yCIOBIEHHAS

TCIUIOBBIM ABH)KCHUEM MHUKPOYACTHUI], Ha3bIBACTCA:

U TEIUIONPOBOIHOCTEIO

O KOHBEKIIUS

O JYYHUCTHIH TEMI000MEeH

10. W3oTepmuueckue NOBEPXHOCTH:

U MEPECEKAIOTCS

O 3aMBIKalOTCs Ha cels

O HE 3aMBIKAlOTCS Ha ce0st

11. ITpn momepeyHOM OMBIBaHMH OAWHOYHOTO LMJIMHIpA HaHOOJbIIee 3HAUeHNEe KO3((HUINECHTa TeII00TAauH
HaOJroaeTcs:

O B JI000OBOM yacTH (Mpu 3Ha4YeHUH yriaa ¢ = 0)

O B KOPMOBOI1 9acTH (Ipu 3HaUeHHH yria ¢ = 180)

O B OoKoBOH wacTH (mpu 3HadeHHH yrna ¢ = 90)

O HE U3MEHSETCs 10 TOBEPXHOCTH MPH JIFOOOM 3HAUCHUH yIia ¢

12. [Ipu 1TaMUHAPHOM TEYEHUH >KUJIKOCTH B TPyOax KO3()(HUIMEHT TEIIOOTAAaYN U3MEHSETCS 110 AJIMHE KaHala IpH
YCIIOBHH:

O I/d > 50

O I/d <50

O I/d < 50

O I/d > 50

13. ITpu nneHo4HON KOHJIEHCALMH Mapa B CIydae JTAMHHAPHOTO JBIDKEHUS IUIEHKH KOHJEH-CaTa TEII0OOMeH
OCYIIECTBIAETCS IMyTeM:

O KOHBEKIIMU ¥ TEIUIOTIPOBOJHOCTH

U TETIONPOBOJIHOCTH

0J TEIJIOOTIauH

O TeIIonepesadIn

14. Ecnu ko3¢ duimenT TemiooTaaun TpeThero psiaa KOPHIOPHOTO Iydka TpyO mpuHATh 3a 100%, To K03 dunmeHT
TeMJIO0TAaul BTOPOTO psJa 3TOTO IMy4YKa COCTABUT:

O 80%

O 85%

O 90%

0 95%

15. JIiis BO3/yXa KpUTEpHATBbHOE YPaBHEHUE TIPH JIFOOOM YaCTHOM ClIydae KOHBEKTHBHOTO TEIIOOOMEHA B CTAIIMOHAPHBIX

YCIIOBUAX MOKET OBITH MpEACTABICHO B BUJC:

jDEj;DEjDE;DDEj;DjDD

19.

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Nubdysnonnoe uucio Hyccenbra onpenensercs mo Gpopmyse:
NuD =l * D

NuD=v/D

NuD=1/D

NuD =pl/D

Ienpr0 MOBEPOYHOTO TEIUIOBOTO PacyueTa TEINIOOOMCHHHKA SIBISICTCS OTIPECIICHIE:
IUTOLIAH TIOBEPXHOCTH TEIIOOOMEeHa

k03 dHUIMEeHTa TeIUIonepeIadn

HaYaJIbHBIX TEMITEPATyp TEILUIOHOCHUTEICH

KOHEYHBIX TEMIICPATYpP TCIIOHOCHTEIICH

BCEX BBINIEMIEPEUNCIEHHBIX TAPAMETPOB

IMox BOASHBIM SKBUBAJICHTOM MOHUMAIOT MPOHU3BE/ICHHE:

W = C*G

= C*(12-t1)
W = C*t2
W= k*F*tcp

B cxeme ycTaHOBKM pereHepaTHBHBIX MOJOTpeBaTeNel MUTaTenbHOM BoAbl Ha TOLl mo-gorpeBareny HU3KOTO AABICHUS

(ITHJ) paboTatoT nojJ HaopoM KOHJEHCATHOTO HAacOCa, CO3JAIONIEro JaBICHUE BOIHI ...




6omee 60 kr/cm2

He BbIIe 16 kr/cm2

6onee 60 kr/cM2

MeHee 6 Kr/cM

TpyOHBII My4OK B IMOJOTPEBATENSAX CETEBOM BOJBI M3TOTABIMBAETCS U3 ...
MeH

KOMITO3HMITHOHHBIX MAaTEPHAIOB

JATyHH WA CTalld

KAPOIPOYHOH CcTATN

KoapduuuenT temnonepenaun k u3mMepsercs B CIEAYIOIUX CANHAIAX:
Bt/m2

Bt/(m-C)

Br/m

Bt/(M°K)

Bt/(M2-K)

Bt/(M2-C)

Jliist 5 dexTHBHOM pabOTHI TEIUIOBON 30NN HEOOXOANMO, YTOOBI KPUTHUCCKUN THA-METP:
OBLT MEHBIIIE HAPYKHOTO JHaMETPa H30JISIHA

ObUT MEHBIIIE BHEIIHETO AMAMETpa OTOJICHHOTO TPyOOIpoBOIa

ObLT OOJIBIIIC BHYTPEHHETO IHaMeTpa TPyOOIpoBoOIa

OBLT OOJIBIIIE BHEITHETO JHAMETPa OTOJIEHHOTO TPYOOIPOBOIA

e

—_

IDDEBDDIDDENDDHDNEHDD

23. Ternnon30AHOHHBIMU CUUTAIOTCS T€ MaTepHabl, KO3()(UIUEHT TEIUIONPOBOJHOCTU KOTOPBIX

O A>0,2 Br/(m-C)

O A > 0,2 Br/(m-C)

N A < 0,2 Br/(m-C)

O A <0,2 Br/(M-C)

24. JIuHeHHbI KO3 PUIMEHT TeIIonepeaays — 3TO:

O KOJIMYECTBO TEIUIOTHI, IIPOXOIAIIEH depe3 eANHHILy TIOBEPXHOCTH CTEHKH B €AMHHILY BPE-MEHH OT TOPSYEro K
XOJIOAHOMY TEIJIOHOCUTEIIO IIPH PA3HOCTH TEMIIEpaTyp MEXIy HUMH B OJUH Ipaxyc

| TEIIOBOH MOTOK, NPOXOJSIIUI Yepe3 OJUH KBaJpaTHBIH METP MOBEPXHOCTH NPH PA3HOCTH TEMIIEPATyp MEXIY
MIOBEPXHOCTHIO Tella U OKPYXKAIOIIEH cpetoi B ONH rpayc

O KOJIMYECTBO TEIUIOTHI, IPOXOAIICH depe3 OAMH METp JUIMHBI TPYOBI B €AMHMILy BPEMEHH OT TOPSYEro TEIUNIOHOCHUTENS K

XOJIOJHOMY TPH Pa3HOCTH TEMIIEpaTyp MEXIy HUIMHU B OJIUH IPajgyc
KOJIMYECTBO TEIUIOTHI, IPOXO/SIIEee B SIUHUILY BPEMEHH 4Yepe3 €IUHHILY TOBEPXHOCTH

Jlns mHTeHCH(UKAIIUK TIpolecca TeIUIoNepelaur OCYIIECTBISIOT CICAYIOIIUEe MEPOIIPH-SITHSL:

YBEIMYHMBAIOT TEMIEPATYPHBIH HAMMOP MEXAY TEIUIOHOCUTESIMU

MPUMEHSIOT TPYOBI ¢ OpeOpeHreM

YBEJIMYUBAIOT TOJIIUHY TEIIOBOM U3OJISILIUA

MIPUMEHSFOT MaTePHaJbl ¢ BEICOKUMH KO3()(UIIMEHTAMH TETUIONPOBOIHOCTH

YMEHBIIAIOT MAaKCUMAJIbHOE TEPMHUUYECKOE COMPOTHUBICHNE

BCE BBIIICNEPEYHCIICHHBIE MEPOIPHSITHS

Pabouwnii mrama3oH cpemHeTeMIIepaTypHBIX MPOIECCOB H YCTAHOBOK COCTABIISET ...

1o 200 °C

ot 150 mo 700 °C

cseire 200 °C

Huxke 300 °C

27. B perenepaTuBHBIX MOAOIrpeBaTENAX NUTATEILHONW BOJbI HU3Koro nasineHus I[THJI naBnenue rpetomiero mapa
MPUHUMAETCS, KaK PaBUIIO, C TAKMM pacdETOM, YTOOBI TEMIIEPATypa €ro HACHIIICHHS PEBbIIIaia TEMIIEPATyPy BOIBI Ha BBIXOIC
Ha ...

EjDDgDDEjDD;"hD

O 20 — 40 °C

0 5-10°C

0 30 - 50 °C

0 40 — 60 °C

28. [Tpu oxyaxk1eHnr HEOTPAaHUUYEHHOH IJIACTHHBI B YCIOBUSX HECTALIMOHAPHOTO PEeXHMMa HEOOXOIUMO ONpEACIUTh
BCIIOMOTATEIBHYIO IEPEMEHHYIO |1, KOTOPAsi CBSA3aHa C MEePUOHICCKON (YHKITHEH:
yl=cos p

yl=sin p

yl=ctg p

yl=tgp

TennoBoit MOTOK, MPOXOASIINHA Yepe3 TPEXCIOWHYIO TIOCKYIO CTEHKY, Oyaer:
OJIMHAKOBO ISt 1-TO cios

OJINHAKOBO 2-TO CIIOS

OJIMHAKOBO 2-TO U 3-TO CJIOS

OJUHAKOBO A 1-T0, 2-r0 U 3-r0 ClIoEB

TenoBoil MPOBOIUMOCTBIO CTEHKH Ha3bIBACTCS:

OTHOIICHHE KOA(PGHUIIMEHTA TEIIONMPOBOIHOCTH CTEHKH K €€ TOJIINHE
OTHONICHHE TOJIIUHEI K KO3()(OUIIMEHTY TEIIONPOBOTHOCTH CTEHKU
mpousBeeHre Kod(duimenTa TermIonpoOBOJHOCTH CTEHKU M TOJIIHUHBI

(O8] N
EIEI.OEHDEI.\OHEIEI




5.4. Meroauka OLleHKH OCBOCHHS JUCHMILUINHBI (MoayJs, npakTtuxku. HUAP)

OreHKa pe3ynbTaToOB 3aIUTH KYPCOBOTO MTPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY). KypcOBO IIPOEKT cUnTaETCS BHIMOIHEHHBIM YCHEITHO, €CIIH TIPH €T0
OIICHUBAHMU TOJTYYeHa OLIEHKA HE HUXKE «YAOBJIETBOPUTEIHLHOY.

ITpu moBexeHny 3anUTH B opMe YCTHOTO ONpoca KPUTEPUSIMHA OL[CHKH SBIISIOTCS:

«OTnmaHO»: PaboTa conep>XUT TpaMOTHO M3T0KEHHYIO PAacueTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIHOOK B
pacuerax, JOTHYHbIM U IOCIEA0BATEIbHBIM U3JI0KEHUEM MaTepualia B MOsICHUTENbHON yacTh. [1pu 3amuTe paboThl CTYyAEHT
MOKa3bIBACT TIIyOOKUE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO ONIEPUPYET PACYCTHBIMU TAaHHBIMI; JIETKO OTBEYACT Ha IIOCTABJICHHbIC
BOIIPOCEHI.

«Xopomro»: PaboTa conep>KUT TpaMOTHO M3T0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIHOOK B
pacuerax, JOTHYHbIM U IOCIEA0BATEIbHBIM H3JI0KEHUEM MaTepuala B MOsICHUTeNbHON yacTy. [1pu 3ammuTe paboThl CTYAEHT
MIOKa3bIBAacT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyIHEHHI OTBEYACT Ha MOCTABJICHHBIC BOIIPOCHI.

«Y IOBJIETBOPUTEIHHON: Pabora comepxuT pacueTHyr0 0a3y, XapakTepu3yeTcsi HAIMIHEM OTAEIBHBIX OMIMOOK B pacuerax.
[Ipu 3ammTe CTYIEHT NPOSABIILET HEYBEPECHHOCTD, IIOKa3bIBAET c1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT MOIHOTO,
apryMEHTHUPOBAHHOT'O OTBETA HA 3aJJaHHBIE BOIIPOCHI.

«HeymoBieTBOpHTETHHON: PaboTa He conmepXUT pacueTHyI0 0a3y, He OTBeYaeT TPeOOBAaHMAM, U3IOKCHHBIM B METOJHYECKIX
yKa3aHMAX, IMEET 3HAUUTEIbHbIEC OMMOKN B pacdeTax. [Ipu 3amuTe CTyAeHT 3aTPyAHACTCS OTBEYATh HA IOCTaBICHHBIC BOIIPOCHI
10 TeMe, HE 3HAaeT TEOPHUU BOIIPOCA, IPU OTBETE JOMYCKAET CYIIECTBEHHBIE OLIMOKH.

OreHKa pe3yNbTaToOB YK3aMeHa OCYIIECTBIIETCS 110 OaTbHOM CHCTEME (KOTIMYHOY, «XOPOIIIOY, «YAOBICTBOPUTEIHHOY,
«HEYJIOBJIETBOPHUTEILHOY). DK3aMEH CUUTACTCS MPOHICHHBIM YCIICITHO, €CIIH MIPH €r0 MIPOBECHUH 0TydeHa OIICHKA He HIDKE
«YJOBJIETBOPUTEIHHOY.

ITpu nmoBexeHny 3K3aMeHa B MIUCHbMEHHOM (hOpME KPUTEPUSIMH OLICHKH SIBIISIFOTCS

«OTnmmaHO»: Bce Bompocs! OmieTa W3M0KEHBI TOIHO (B paMKaxX MPOTpaMMBI Kypca WM JISKIHOHHOTO Kypca) M TOYHO.
CrocoOHOCTD CaMOCTOSATENTBHO MBICIIUTB, SICHO U ITOCIEA0BATEIFHO H3JIaraTh COAEpKAHIE OTBETa, yMEHHE 0000IIaTh MaTepHal,
JienaTh BBIBOJBL. [IpaBuibHbIE OTBETHI Ha IOTIOJIHUTENbHBIE (IPOBEPOYHbIE) BOIIPOCH B paMKkax ouiera. [lonpoOHoe nznoxenue
OCHOBHBIX IIOJIO’KEHUH OTBeTa B JIUCTE YCTHOTO OIpoca.

«Xopomo»: Bce BOmpOCH! B IIENOM PacKpHITHI, HO M3JI0XKEHB! HEOCTAaTOYHO MOTHO (He MeHee, 9eM Ha 80 — 90 %), mbo B
OTBETE COAEPKATCS HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B HA3BAaHUM TEPMUHA IIPH MOHUMAHHUHU €T0 CyTH U T.A.). Hanuane
JI0OCTaTOYHO NOAPOOHBIX 3anuceil B JIucte ycTHOTO omnpoca.

«Y IOBIIETBOPUTEIBHO: W3znoxxeHne Kaxao0ro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OIIMOKH B ITEPHOIM3AIIIX,
KTacCU(UKANUAX, TPAKTOBKE OCHOBHBIX MOHATHH U T.1. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMICHCHPOBAHO APYTUM
BOIIPOCOM (Ha yCMOTpEHHE MperoiaBaTesis) IpyU COOTBETCTBYIOIIEH 3anucH B Jlucte ycTHOrO onpoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepualia, HEyMEHHUE JeTaTh BEIBOIBIL.

«HeymoBieTBOpHTEITHHON: OrtcyrcrBue 3ammceif B JIlmcte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OHOTO BOIIpoca
JpYyTuM, HaTW4He mmapranky. V3inoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHMEe OCHOBHBIX HOHATHH U TTOJIOKEHUH TEMBIL.
HecnocoGHOCTH CBSA3HO U3JI0KUTH MaTepHall.

ITpu moBexeHny 5k3aMeHa B fucTaHINOHHO B LMS Canvas KpUTepHsAMH OLCHKH SIBIISFOTCS:

«OTnmaHO»: Ionyuernue 6omee 90 % OGanIOB MO TECTY MPHU BHINOJHEHUH TECTa 3@ PETTAMEHTHPOBAHHOE BpPEMs
«Xopo1o»: Iomyuenue ot 75 10 90 % OannoB Mo TECTy MPHU BHINOJHEHHH TECTA 3a PEITaMEHTHPOBAHHOE BpeMs

«Y 10BJIETBOPHUTENBHOY: [Mosryaenne ot 50 5o 75 % OaJuIOB 110 TECTy NPH BHINOJIHEHUH TECTa 3@ PErNIaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 31. aapec
JI1.1 | O.H. Bbproxanos, C.H. |TemnomaccooOmen: YueOHUK M.: UHOPA-M, 2013,
IlIeBueHko
JI1.2 |non. pen. M.T. TermmorexHuKa: yaeOHUK M.: U1 "Axapemus", 2013,
ITaTposa

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I1. aapec
JI2.1 |Iloxm Temnorexuuka: Y4eOHHUK M.: Bercmr. mik, 1999,
pen.B.H.JIykanuna
JI2.2 |T.H.Anekcees OO011ast TEMIOTEXHNUKA: M.: Bricur.mik., 1980,

VYueb.mocobue

JI12.3 | Tenerun A.C. TemmomMacconepeHoc: Y4eOHuK M.: Meramnyprus, 1995,
JUTS By30B




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

JI2.4 |Buaun 10.B. TeopeTuueckre OCHOBBI Kpacnospck : COY, 2015,
TEIUIOTEXHHUKH: http://biblioclub.ru/index.php?
TEIIOMacCcOOOMEH : yueOHOe page=book&id=497752
nocobue

6.1.3. MeTtoguueckue pa3padoTku

ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI3.1 |C.C. bepman Pacyer TenmooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
anmapaToB page=book&id=220685
JI3.2 | CanoBa T. 1O. Ileperonnsie u Cankr-IlerepOypr: CaHKkT-
PEeKTU(HUKAIIIOHHBIE IMerepOyprexuii rocyapCTBEHHBIH
yCTaHOBKU: MeToinuecKue arpapubiii yuusepcutet (CIIOIAY),
yKa3aHus 2016, https://biblioclub.ru/index.php?

page=book red&id=445956

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru

93 | Poccuiickas HaydHast SeKTpOHHAS OUOIHOTEKA www.elibrary.ru

D4 | TemmomaccooOMeHHOE 000PYIOBaHUE TIPEATIPUITAN https://Ims.misis.ru/

6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust

.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 [IIO Kommac 3D V18-19

I1.3 [I1IO Mathcad 14.0 University Classroom Perpetual

1.4 | IIO Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.5 |ITIO Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

1.6 | ITIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.7 |I1O Micro-Cap 10 Evaluation

I1.8 |Bbpaysep Google Chrome

I1.9 | IIO Microsoft Teams

I1.10 |IIO Zoom

I1.11 |Bpayzep Yandex

6.4. Ilepeuenb HHGOPMATMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

N.1 |https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT TPOMBIIIICHHONH COOCTBEHHOCTH

N.2 | http://window.edu.ru - Uudopmannonnas cucrema « EqrHOE OKHO 1OCTYyHa K 00pa30BaTelIbHBIM PECYpCcaM»

8. METOJUYECKHUE YKA3AHNUSA J1JI51 OBYYAIOIIIUXCA

B npornecce n3ydeHns TUCHUILIHHBI BRICIIIOT JIBa BUIA CAMOCTOSTEIEHON pabOoTHI: - ayTUTOpHAS; - BHEAyIUTOPHAs. AyITuTopHas
caMoCTOsITeNIbHAs paboTa 110 TUCIUILIHHE BEITIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS paboTa - IIaHupyeMast ydeOHast paboTa 00yJaroNiMCcs, BEIOTHAEMAs BO BHEAYJUTOPHOE
BpeMsI [0 33/IaHHIO M [IPU METOANYECKOM PYKOBOJICTBE MPEMOAaBaTesi, HO 0e3 ero HemoCPeACTBEHHOTO yYacTHsI.
CamocrosTenbHas paboTa, He IPeayCMOTpEHHAS TPOTpaMMOil y4eOHOW TUCIUIUTHHEL, PAaCKPHIBAIONICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaoMUMC HHUIIMATHBHO, C IETBI0 PeaTH3allii COOCTBCHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
st 6051ee 3 PEeKTHBHOTO BBIIOIHEHUS CAMOCTOSITENFHON PabOThI 0 TUCHUILIMHE MIPEMOAaBaTENb PEKOMECHAYET UCTOUHHUKH JIs
paboTHI, XapaKTepu3yeT HauboJee palOHAIBHYIO METOIUKY CAMOCTOSTENBHOM PaboTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIC
oOydaromuMucs padoTH U T. TI. BUIBI 3a1aHmil U1 BHEAYJUTOPHOI CaMOCTOSTENBHOH paboThI, HX COJEpKaHNE U XapaKTep MOTYT
WMETh BapUaTHBHBINA U 1 depeHINPOBAHHBIN XapaKTep, YIUTHIBATh HHIUBUIYAIbHbIE 0COOEHHOCTH 00yJaromerocsl.
CamocTosTenbHas paboTa MOXKET OCYIICCTBIATHCS HHANBUIYATbHO WX TPYIIIaMH CTYAeHTOB online (paboTa B 3JIEKTPOHHOM
nHpopMannonHo-oopazoparenbHoi cpene HUTY «MUCuCy» (OQMOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPETHA3HAYCHHOH JIsT
OCYIIIECTBJICHHUS 00pa30BaTEIBHOTO MpoIlecca SIBIsETCS DISKTPOHHBIN 00pa3zoBarenbHblid pecypc LMS Canvas.) 1 Ha 3aHATHSAX B
3aBUCHMOCTH OT IIeJd, 00beMa, KOHKPETHOM TEMAaTHKU CAMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. BO3MOXKHO MpoBeacHUE
CHHXPOHHOI pabOTHI CO CTY/IEHTaMH C uctroyib3oBaHreM Microsoft Teams wmi Zoom. KOHTpob pe3ynbTaToB BHEAyIUTOPHOM
CaMOCTOSITEIIFHOM PabOTHI OCYIIECTBIIAETCS B Ipeiesiax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNbHbIe yaeOHbIe 3aHATHS 110
JUCLUTUIMHE HA MPAKTHYECKUX , JIAOOPATOPHBIX 3aHATHUSIX.




