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IIporpammy coctaBuia(u):
K.m.H, doyenm, byuyes A.H.

Pabouast mporpaMMa JHCIUIUIHHBL

TemiomaccooOMeHHOE 000pyI0BaHME NPEANIPUSTHI

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.01_23 Temmosuepretuka u TemnoTexuuka [IpIITO 3aou.plx, yrBepkaenHoro YuensiM coBetom HUTY MUHCUC B
cocraBe cooteTcTBytomeid OIIOIT BO 13.03.01 TemmosHnepretnka W TeIUIOTeXHHMKA [IpOMBIIITIEHHAs TEIIO3HEPTrEeTHKA
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

Ienbio OCBOCHMS TUCIUIUIMHEI SBIISCTCSA U3YUEHIE OCHOBHBIX THIIOB TEIUIOMAaCCOOOMEHHOTO 000pyI0BaHUS
IIPEAIPUATHA U OCHOBBI €r0 IPOEKTUPOBAHHUS.

1.2 | 3amaueii sBngeTCS H3ydeHNE MOHATUIHOTO anmapaTa JUCIUIIINHBL, OCHOBHBIX TEOPETHUCCKUX IOJNOKEHHUI U METOIOB,
IIPUBUTHE HABBIKOB IPUMEHEHHUS TCOPETHYCCKUX 3HAHMU JUIS PELIEHUs IPAKTUYECKUX 3a/1a4.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k Hpe}]Ba]PHTeJILHOﬁ NOJAroTOBKe 00y4arouerocs:

2.1.1 |IIpoekTHbIi TOAXO/A B TEXHUKE

2.1.2 |HaueprarenbHasi FeOMETPHS U HHKEHEpHAst TpaduKa

2.1.3 |IIpuxnagHas MexaHUKa

2.1.4 | IIpupot00XpaHHBIC TEXHOJOTHH Ha 00BEKTAX TETUIO3HEPTETUKH

2.1.5 | OcHoBbI TpaHC(hOPMALIUU TETUIOTHI

2.1.6 |Harmerarenu u TEIIOBLIE IBUTATEIN

2.1.7 | TexHonorus NOATOTOBKH BOJBI U TOIUIMBA HA O0BEKTaX TEIUIOOHEPITETUKH

2.1.8 | YueOHas mpakTHKa

2.1.9 |Bo3gyxonoarotoBka

2.1.10 | ®u3MKO-XUMHUYECKHUE CBOMCTBA BOIbI

2.1.11 |TunporazonuHaMuka

2.1.12 | MexaHuKa XKHJIKOCTH U Ta30B

2.1.13 | Mertponorus, cepTuHUKANNA 1 TEXHHIESCKHE H3MEPEHH

2.1.14 | ABromaru3anus TEIIOBBIX IIPOLIECCOB

2.2 Jucuuniaunbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPHIX 0CBOeHHE JAHHOM JMCUUNJIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npejuecTBylonee:

2.2.1 |IloaroroBka K MpoIeaype 3allUThI ¥ 3alUTa BBITYCKHOW KBaTH()HUKAIHOHHOW PabOTHI

2.2.2 | TexHONOrHYEeCKHE SHEPrOHOCUTEIH PEATIPUATHI

2.2.3 | DHeprocOepexeHHE B TETUNIOIHEPTETUKE U TETIOTEXHOJIOTHH

2.2.4 | HayuyHo-uccrnenoBaTenbcKas padora

2.2.5 |IIpenmurniomMHas IpakTUKa

2.2.6 | DnexrTpocHabxeHHe U 000PYAOBAaHHE MTPOMBIIITIEHHBIX TPEANPUSITUN

2.2.7 | OnexTpuyueckas 4acTh TEIUIOBBIX AIEKTPOCTAHLUI

3. PE3YJIBTATBHI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

OIIK-3: CriocoGeH 1eMOHCTPHPOBATh NPHMEHEHHEe OCHOBHBIX CIIOCO00B NOJIy4eHHs1, IPeodpa3oBaHusl, TPAHCIIOPTA U
HCIO0JIb30BAHNS TEIJIOTHI B TEMJIOTEXHHYECKHUX YCTAHOBKAX U CHCTEMAaX

3HaThb:

OIIK-3-31 MCETO/BI c60pa 1 aHaJIM3a UCXOAHBIX JAaHHBIX IJII MPOCKTHPOBAHUA 3JICMCHTOB 060py11013aH1/151 U TCXHOJIOTHYCCKUX
TpoueccoB TEIIOMAaccooOMeHa

IIK-1: Cnoco0eH NpoeKTHPOBATH M KOHCTPYHPOBATh KOTe/JIbHbIE, IEHTPAJIbHbIE TEIUIOBbIC U MAJIble TeIUIOLEHTPAJIH, a
TaKKe TeIJIOBbIE CETH € UCI0/Ib30BAHHEM HU(POBLIX TEXHOJIOTHIi

3HaTh:

[IK-1-31 MeToAMKY IPOEKTHPOBAHHS TEILIOMACCOOOMEHHOTO 000pYJOBaHMUS NMPEIIPHATHH U TETUIOBBIX MIEKTPOCTAHIINI

ITK-3: Cnoco0eH 3KCIIyaTHPOBATh 00beKThI NPO(ecCUHOHATBLHOI eI TeJIbHOCTH, B TOM YHUCJI€e TENJIOBbIE KOTJIbI Ha
TBEPAOM, KHIKOM H ra3000pa3HoOM TOILIMBE; TPYOONPOBOABI M TEMJIOBbIE CETH, 2 TAKIKE TENJIOMEXaHNYeCKoe 000pyI0BaHHe
TENJIOBBIX CTAHIUI

3HaTh:

ITK-3-31 MeTOmUKY MPOBEACHUSI PACUCTOB IO OMPEICICHHIO ITapaMEeTPOB TEIUIOMACCOOOMEHHOTO 000pYIOBaHUS U
MPOCKTHUPOBAHUS TEXHOIOTHIECKOTO 000y I0BaHUS

TTK-3-32 knaccuukanmio TeII000MEHHBIX aIapaToB, YpaBHEHUS TEIUIOBOTO OaaHca U TeTUIonepe1aun

OIIK-3: CniocoGeH 1eMOHCTPHPOBATHL IPHMEHEHHE OCHOBHBIX CIIOCO00B MO/Iy4eHH 1, IPe00pa3oBaHus, TPAHCIIOPTA U
HCHOJIb30BAHUS TEMJIOTHI B TEMJIOTeXHNYECKNX YCTAHOBKAX U CHCTeMAaxX




YMmerh:

OIIK-3-¥1 ananu3upoBaTh HHGOPMALIUIO O HOBBIX THIIAX M KOHCTPYKLHUIX TEIUIOMAaCCOOOMEHHOTO 000pyI0BaHUS, IPUHINIAX UX
JEHUCTBUSL, METO/IaX UX pacyeTa U IPOCKTUPOBAHUS

OIIK-3-Y2 npuMeHsTh 3Hepro3pGeKTUBHBIC TEXHOJIOTHUH IPH PAcUeTe W IPOSKTHPOBAHUHU TEINIOMAacCOOOMEHHOTO 000PYAOBaHUS

IIK-1: Cnoco6eH npoeKTHpPOBATH U KOHCTPYHPOBATH KOTEJbHbIE, IEHTPAJIbHbIE TENJIOBbIE U MaJible TeIIONEHTPAJIH, a
TaKKe TENJIOBbIC CETH C UCITIOJIB30BAHUEM llqu)pOBI)lX TEXHOJOTMi

Ymers:

ITK-1-Y1 npuMeHATh COBpEMEHHbIE PacueTHBIC MPOTPaMMBI IIPH MPOSKTHPOBAHUHN TEIUIOMAaCCOOOMEHHOTO 000pYIOBaHUS
MPEANPUATHHI U TEIIOBBIX AEKTPOCTaHLIUN

ITIK-3: Cnnoco0eH 3KCIIyaTHPOBATh 00beKThI NPO(ecCHOHAIbLHOI e TeJbHOCTH, B TOM YHUCJ/I¢ TEIJIOBbI¢ KOTJIbI Ha
TBEP/IOM, KHIAKOM H ra3000pa3HoM TOILIHBe; TPYOONPOBOABI M TeILIOBbIE CETH, a TAKKe TelJIoMeXaHu4YecKoe 000pyA0BaHUe
TeNJOBBIX CTAHIMIA

YMmerh:

[IK-3-VY1 ananus3upoBats HHGOPMAIHIO O HOBBIX TUIAX U KOHCTPYKIUAX TETJIOMaCCOOOMEHHOTO 000PYAOBAHHS, IPHHIMUIAX UX
JEHUCTBUSL, METO/IaX UX pacyeTa U IPOCKTUPOBAHUSL.

OIIK-3: Cnoco6eH 1eMOHCTPHPOBATH NPUMeHEHHE OCHOBHBIX CIIOCOOOB MOTy4YeHHsl, TPe0dpa3oBaHusl, TPAHCIIOPTA U
HCHO/Ib30BAHUS TEMJIOThI B TEMI0TeXHHYECKNX YCTAHOBKAX U CHCTeMax

Baanern:

OIIK-3-B1 tepmuHoorueii B 061acT TEIIOMaccOOOMEHHOTr0 000py10BaHuUS MPeANPUATHI

IIK-1: Cnoco6eH NpOEeKTHPOBATH U KOHCTPYHPOBATH KOTEJbHBIE, IEHTPAJIbHbIE TEIVIOBbIE U MaJIble TEMJIONEHTPAIH, a
TaKiKe TeMJIOBbIE CETH C UCTOIb30BaHNEeM HU(POBBIX TEXHOJIOTHIA

Baanern:

ITK-1-B1 un¢ppoBbIMU TEXHOJIOTHAMH B cepe TeINIOMacCOOOMEHHOTO 000PYJOBaHUS H IIPOMBIIIICHHOCTH

[1K-1-B2 HaBBIKaMH IPOEKTUPOBAHHS TEIIIOMACCOOOMEHHOTO 000PYIOBaHHS C UCTIONB30BAaHNEM TEXHUUCCKOH ¥ HOPMATUBHOM
JOKyMEHTAILlUH

ITK-3: Cnoco0eH 3KCIIyaTHPOBATh 00beKThI NPO(ecCUOHAIBLHOI eI TeJILHOCTH, B TOM YHUCJI€e TENJIOBbIE KOTJIbI Ha
TBEPAOM, KUJAKOM U ra3000pa3HoOM TOILIMBe; TPYOONPOBO/ABI U TeIJIOBbIE CETH, a TAKKe TellJIOMeXaHU4Yeckoe 000py10BaHue
TENJIOBBIX CTAHIUI

Baanern:

[1K-3-B1 HaBbIKaMu MPOBCACHUA TCIUVIOBBIX, TMAPABIMYCCKUX W KOHCTPYKTUBHBIX pacyc€TOB TEII0O0OMEHHOTO 060py,£(OBaHI/IH

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pa3nenoB u | Cemectp | Hacos | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATUSA TeM /BUJ 3aHATHSA/ / Kypc HHIMKATOPbI H 3. seMble
KOMIeTeHI i pecypchl padoThI
Paznes 1. OcHoBHBIC
T0J10KEHUSI
TeNJ1000MEeHHOI0
o0opynoBaHus
1.1 Knaccuduxanms 4 4 OIIK-3-31 J1.1
TEII000MEHHOTO OIIK-3-¥1 JI1.2J12.1
obopynoBanus. /Jlex/ OIIK-3-¥2 J12.2J12.3
OIIK-3-B1 IIK- 2.4
1-31 TIK-1-V1 012233
MK-1-B1 TIK-1
-B2 TIK-3-31
ITK-3-32 TIK-3-
V1IIK-3-B1
1.2 TemnoBoll KOHCTPYKTUBHBII 4 6 OIIK-3-31 Jd1.1 P1
pacueT peKylnepaTUBHBIX, OIIK-3-V1 JI1.2]12.2
pereHepaTuBHBIX U OIIK-3-Y2 2.3
CMECHTEIIb HBIX allllapaToB OIIK-3-B1 IIK- J12.4713.2
Mp/ 1-31 [IK-1-Y1 0132 33
[K-1-B1 IIK-1
-B2 T1K-3-31
IK-3-32 TIK-3-
V1IIK-3-B1




1.3 Uccnenosanue paboTb 2 OIIK-3-31 JI1.1
pekymneparopa u OIIK-3-VY1 JI1.2J12.2
KOXXyXOTpyOHOTO OIIK-3-¥2 J12.3
TerioooOMeHarka /J1ad/ OIIK-3-B1 TIK- J12.4J13.1

1-31 TIK-1-VY1 J3.2
[IK-1-B1 IIK-1 212233
-B2 TIK-3-31
TIK-3-32 TIK-3-
V1 IIK-3-B1

1.4 PexynepatuBHbie 100 OIIK-3-31 J.1 KM2 P1
TEIUIO0OMEHHUKH OIIK-3-VY1 JI1.2J12.2
HEINPEPBIBHOTO JEHCTBUS. OIIK-3-¥2 J12.3
PexynepatuBHbie OIIK-3-B1 TIK- JI2.4J13.1
TEIIO00OMEHHUKH 1-31 [IK-1-VY1 JI3.2
MIEPUOUIECKOTO ACHCTBUS. T1IK-1-B1 IIK-1 D1 D2 33
PerenepatuBHbIe -B2 TIK-3-31
TEII000MEHHHKH. ITK-3-32 TIK-3-

[Moaroroska k V1IIK-3-B1
MPaKTUIECKOMY 3aHATHIO U
nabopaTtopHo# pabore.
BeimonHenue, opopmieHue u
MOJITOTOBKA K 3aIUTE
nabopaTopHOit

pabotbl. Beimonnenue
KypCOBOTO ITPOEKTA.

/Cp/

Pazgen 2. CymuibHble H
BbINIAPHbIE YCTAHOBKHU

2.1 BrinapHele, onpecHUTENbHBIC 4 OIIK-3-31 J.1
U KPUCTAJUIM3ALUOHHBIE OIIK-3-V1 JI1.2J712.2
ycTraHoBKH. Ileperonnsie u OIIK-3-Y2 J12.3J12.4
PEKTU(DHKAIIMOHHBIE OIIK-3-B1 TIK- 213233
ycTaHOBKH. CyIIHIIEHBIC 1-31 [IK-1-VY1
yCcTaHOBKH. AOCOPOIIMOHHEIE [IK-1-B1 IIK-1
1 aJIcCOPOLIMOHHBIE ammapaThl. -B2 [1K-3-31
Temnoo0MeHHUKH- ITK-3-32 I1K-3-
yTHIH3aToOpEL. Br1bop V1 IIK-3-Bl
CTaHJAPTHOTO
obopynosanus. /JIex/

2.2 TemnnoBoit 1 MaTepHaAILHBIMA 6 OIIK-3-31 J.1 P1
OaytaHC BBITAPHBIX OIIK-3-VY1 JI1.2J12.2
ycraroBok. /ITp/ OIIK-3-Y2 2.3

OIIK-3-B1 IIK- J12.4J13.2
1-31 TIK-1-Y1 2139233
MK-1-B1 TIK-1

-B2 TIK-3-31
ITK-3-32 TIK-3-

V1 IK-3-B1

23 Hccnenosanue 2 OIIK-3-31 J.1 P3
IJIaCTUHYATOr O OIIK-3-Y1 JI1.2712.2
TEII000MEHHOTO OIIK-3-Y2 J12.3
ammapata /J1a6/ OIIK-3-B1 IIK- J12.4J13.1

1-31 TIK-1-V1 J3.2
[K-1-B1 IIK-1 212233
-B2 T1K-3-31
TIK-3-32 TIK-3-

V1I1IK-3-B1




24 IToaroroBka k 83 OIIK-3-31 JI1.1 KM2,K P1
MPAKTHYECKOMY 3aHSTHIO 1 OIIK-3-VY1 JI1.2J12.2 M1
nabopaTopHoii pabore. OIIK-3-¥2 J12.3
Brmonnenue, odpopmieHne u OIIK-3-B1 IIK- J12.4713.2
IMOATOTOBKA K 3aIl[UTE 1-31 IIK-1-V1 D1 D22 33
1a60paTOpHON pabOTHI. IIK-1-B1 TIK-1
Jeasparopsl. -B2 I1K-3-31
I'a305kKUJIKOCTHBIC B T1K-3-32 I1K-3-

JKUJIKOCTHO-KUIKOCTHEIE V1 IIK-3-B1
CMECHTETbHBIE (KOHTAKTHEIC)

TEII000MEHHHUKH.

Tepmuueckue

MPOHU3BOJICTBEHHBIC

TEIUIOMacCOOMEHHBIE

MIPOILIECCHI U YCTAHOBKH.

IMoaroroBka k sxk3ameny. /Cp/

2.5 [IpoBenenue 9 OIIK-3-31 JI1.1 KM1

sK3aMeHa /DK3aMeH/ OIIK-3-Y1 JI1.2J12.1
OIIK-3-¥2 J12.2J12.3
OIIK-3-B1 IIK- J12.4J13.1
1-31 TIK-1-Y1 J3.2
MK-1-B1 TIK-1 313233
-B2 TIK-3-31
ITK-3-32 I1K-3-
V1 IK-3-B1
Paznean 3. IloaroroBka k
KOHTPOJIbHBIM
MEpONPHITHIM H
BBINOJIHAEMbIM padoTam

3.1 O6BeM gacoB 0
CaMOCTOSATENIFHOM paboThHI Ha
nmoarotoBky k KM /Cp/

32 O0BeM gacoB 0
CaMOCTOSTENIFHOM pabOTHI Ha
noaroToBKy k BP /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonrposabHble MeponpusaTHs (KOHTPOJIbHAsI padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.I), BONPOCHI JJs
€CaMOCTOSITeIbHOM NOAT0TOBKHU
Kon KontposnbsHoe rilioffgeoMHe B
KM MepoTpusTHE It pbl OTIPOCHI JJISl TIOATOTOBKH
KOMITCTCHIIU
KM1 ITonroroska ITK-1-31;I1K-1- 1. IlpuMeHeHns 1 Kaccu(pUKaus TeIII0O0OMEHHBIX alapaToB.

IK3aMEHY

V1;IIK-1-B1;IIK-1-
B2;ITK-3-31;I1K-3-
32;I1K-3-Y I;I1K-3-
Bl

2. OcHOBHBIC KOHCTPYKIIMU TEIUIOOOMEHHBIX alIapaToB.

3. KoxyxoTpyOHbIE ¥ CEKLIMOHHBIE TEIUIOOOMEHHBIE anaparhl.
KoHcTpyknus u npuMeHeHHe.

4. ITmacTHHYATHIC TEIUIOOOMEHHUKH JUIS JKUIKHUX F Ta3000pa3HBIX
TemioHocuteneil. KoHCTpyKIMY U IpUMEHEHUe

5. 3MeeBUKOBbIE, CIUPANIbHBIE TEMTOOOMEHHUKH. IX KOHCTPYKIIUH.
6. XapakTepHble MapaMeTphl TEIIOHOCUTENEH B TEINIO0OMEHHBIX
ammapaTax - CKOpOCTH TeMIepaTypsl, KO3 QUIUEHTHI

TEIIO0TAAYH.

7. Buzel pacdera TermiooOMEHHBIX alIapaToB - TEIIOBOH
KOHCTPYKTUBHBIH, IOBEPOYHBII IMpaBIMYECKUM U JIp.

8. Knaccugukanus u xpaTkas XapakTepHUCTHKA OCHOBHBIX METOJIOB
pacdeTra TEII00OMEHHBIX aNnapaToB.

9. OnpeneneHue TENJIOBOM Harpy3Ku annapara 1o rpajiueHTy
TEMIIepaTyp TETIOHOCHUTEINS Ha TIOBEPXHOCTH TEINIOOOMEHa.

10. [TocnenoBaTeNBHOCTD TEIIOBOTO, KOHCTPYKTUBHOTO U
KOMIIOHOBOYHOT'O pacyeTa KOKyXOTpyOHOTo TeINI00OMEHHHUKA.

11. DddexrnBHOCTE TermmoooMeHHnKa. Ee dhm3maeckmii cMprct. Uncmo
€IMHUII TIepeHoca.

12. TlocnenoBaTenbHOCTD pacyeTa TernooOMeHHnKa MeToaoM E - N.
13. PacueT K03 HUIMESHTOB TEIIOOTIA4H B TEIFIOOOMEHHBIX araparax
B CIIy4ae WX 3aBUCHMOCTH OT TEMIIEPaTypPhI




MOBEPXHOCTH TEIJIOOOMEHa.

14. OpeOpennbie TpyOUaThie Termoo0MeHHUKU. KoHCTpyKIuu 1
NpUMEHeHHe XapaKTepHCTHKH opeOpeHus. TeXHOIoTusI

opeOpeHus.

15. DddextuBHOCTH Opedperus. IPPeKTUBHOCTL OpeOPEHHOM
noBepxHocTH. Pacuer koauirenTa Temonepenaan Juis
OpeOpEHHBIX TOBEPXHOCTEH.

16. TuapaBnu4eckuil pacueT TEIIOOOMEHHBIX anmnapaToB. OCHOBHBIE
BUJIbI TH/IPABIMYECKUX TTOTEPh B TEINIOOOMEHHHUKAX.

Omnpenenenue TpeOyeMoii MOIITHOCTH Ha MPOKAYKY TEIUTOHOCHUTEIIS.
17. Cnoco6b! yBenM4YeHNS TEIUIOBOH HATPY3KU B TETNIOOOMEHHBIX
anmaparax (opedpeHue, HHTeHCUPHUKaLUs TemI000MeHa)

18. PexynepaTuBHbIe TEINIOOOMEHHHUKH IIEPUOANYECKOTO JEHCTBUSI C
BOJISTHBIM U ITAPOBBIM TTofiorpeBoM. OtipenenieHue

BpPEMEHH HarpeBa TeIIIOHOCUTEIIS.

19. IlpuHiun paboTsl TeIIOBBIX TpyO. Tumbl Guthiei. OnpeaencHus
KOJIMYEeCTBA ITepeJaHHoro Tera. OrpaHndeHus Ha

paboty TernoBsx Tpyo. TemnooOMeHHbIE anmapaThl Ha TETUIOBBIX
TpyOax.

20. PereneparuBHble TeIII000MEHHbIE anmnapatsl VX ocHOBHbIE
KOHCTpYKIHH. [IperMyIiecTBa M HEAOCTATKH 110 CPABHEHUIO

C peKyIepaTUBHBIMH.

21. 3meHeHue Temnepatyp Hacaaku pereHeparopa. Kospduunent
AKKyMYJISIIUY Hacaaku. TeMIepaTypHBI THCTepe3HC.

22. Koag¢unmeHT Temonepenayd pereHepaTHBHOTO TeTNI00OMEHHHKA.
CpaBHeHuUE TeT10BOH 3 EeKTUBHOCTH

pereHeparopa u peKyneparopa.

23. H-d auarpamMMa BII2)KHOTO BO3/1yXa. BHJT OCHOBHBIX MPOIIECCOB
o0pabotku Bozayxa B H-d quarpamme.

24. By OCHOBHBIX ITPOLIECCOB 00OPa0OTKH BO3/lyXa B CMECHUTEJIBHBIX
termioooOMeHnrnkax B H-d nnarpamme.

25. Annapatsl BIaKHOTO Bo3Ayxa. X pacueT npu nomomu
kod(umeHTa BIaroBbInaAeHus.

26. Cootnomenue Jlstonca u ypaBHenue Mepkens Mx npumenenune Juis
pacdera TEINIOOOMEHHBIX alapaToB BIAXKHOTO

BO31yXa.

27. KOHCTpYKIIMM CMECUTEIBHBIX TEINIOOOMEHHUKOB. TemIoBoi 1
MaTepHAIBHBIN 0aTaHC CMECHTEIBHBIX

TETI00OMEHHUKOB.

28. IlocnegoBaTeNbHOCTD MOCTPOSHHUS Mpoliecca 00pabOTKH BO3yXa B
CMECHTEIIbHBIX TeII000MeHHNKaxX CpeHsist

Pa3sHOCTH TEMIIEPATYP B CMECUTEIBHBIX TETNIOOOMEHHHKAX.

29. TlocnenoBaTENFHOCTH pacyeTa MOJBbIX U HACAJAOUYHBIX CKpyOOepoB.
30. CucreMbl 060poTHOTO BOjIoCHaOKeHus. VX Ha3HAYeHUE 1
KIaccupuKarms.

31. CpaBHUTEIbHASA XapAKTEPUCTUKA OCHOBHBIX TUIIOB IPAIUPEH.

32. KoHcTpyKnus BEHTUISTOPHOM IPalUpHU U anmnapara BO3AYyLIHOTO
oxJaxeHust BoIOop pacueTHOH TeMnepaTypsl 1

BI&KHOCTH aTMOC(HEPHOTO BO3IyXa.

33. [IpuMeHeHNe BBIIAPHBIX YCTaHOBOK. CXeMbI U KOHCTPYKIIUU
BBIIIAPHBIX YCTAaHOBOK.

34. IlpuHuun OefcTBUS BBIIAPHBIX annapaToB. MaTepualbHbli U
TEIUIOBOH OanaHc BRIMApHOH ycTaHOBKK OmpeesieHue

KOJIMUECTBA M1apa Ha BBIMAPKY.

35. Pacnionaraemas U mojesHasi pa3sHOCTb TEMIIEPATYpP B BBIMAPHBIX
yCTaHOBKax. THITBI enpecchii B BEIMAPHBIX YCTAaHOBKAX,

UX BBIYUCIICHUE.

36. IlocnenoBaTeNbHOCTb pacueTa OJHOKOPITYCHOI BhITapHOI
YCTaHOBKH.

37. OcobeHHOCTH pacyeTa cpeIHel pa3HOCTH TeMIeparyp u
Kod(ueHTa TemI00TAauu B IPEIOLIEe KaMepe BBITapHOTO
anmnapara.

38. ObnacTy IpIMEHEHHS CYIIMIBHBIX YCTaHOBOK I1eproas! cymkn
MaTepuanoB PaBHOBECHOE U KpUTHUYECKOE

BJIarocoJiepaaHue.

39. Kimaccudukanys BlIaXHBIX MaTepHAIOB ¥ NIPHUHIIUITHAIBHEIC CXEMBI
YCTaHOBOK JUIA MX cymKH CyIIUIbHBIC areHTHI.

40. Kunetuka cymku. MeTo bl pacueTa BpeMEHH CYIIKU B €€ IEPBOM H




BTOPOM HEPUOAAX.
41. MatepuanbHblii KOHBEKTUBHOM CYNIMIILHOW YCTAHOBKH
Cocrapusromnye TeIIoBOro 0aaHca CYIIHIFHON yCTaHOBKH.
TeopeTnueckas CyIIUIKa.

42. Ilpunuun paboTsl TeMI0BHIX TpyO. Tumsl putuneit OnpeneneHus
KOJIMYECTBA NepejaHHoro temnaa OrpaHudeHus Ha

paboTy TEILTOBEIX TPYO.

43. IIpouecce! NeperoHky u pekruduxanuy. Mx npumenenne. Otnuane
MPOLIECCOB BHIMAPKU U EPETOHKU

44. Tunsl cMecel XKUIKUX KOMIIOHEHTOB. 3akoH Payus.

45. lnarpaMMbI pacTBOPOB XXUAKHUX cMmeceit.(P-x, t-x,y, x-y-

JauarpaMmmsl ). VX mocTpoeHre 1 Ha3HaYeHUE

46. IIpocrasi, HETIpepbIBHAs U MHOTOKpaTHasi meperoHka CxeMel
YCTaHOBOK M M300pa’keHHE TPOIECCOB B t-X.y AHarpaMMe.

47. CxeMa 1 NpUHIUI PaObOThHl PEeKTUDHUKAMOHHON YCTaHOBKU.
MarepuanbHbIii 6alaHC PeKTHPHUKAIIMOHHOW YCTaHOBKH.

48. dnermoBoe uncino. MuHNManIbpHOE (utermoBoe uncio. OnpenencHue
YHCIIa TApEJIoK B PEKTH(UKAIMOHHBIX KOJIOHHAX.

KM2

CamocTosTenbHas
pabora

TIK-1-31;[1K-1-
V1;TIK-1-B1;TTK-1-
B2;ITK-3-31;[TK-3-
32;T1K-3-Y 1;TTK-3-
BI

1. OueHHTH MIOMAAb MOBEPXHOCTU TEIIOOOMEHHOTO alllapara mo
PEKOMEHIyEeMBIM 3HAYCHUSIM KO (PUIIMESHTOB TCIUIOOTAYH.

2. OueHHTS IJIOIAAE IOBEPXHOCTH TEILIOOOMEHHOTO aIapara o
3aaHHOH 3G PEeKTUBHOCTH 1 M3BeCcTHOII 3aBucHMocTH E=f(N).

3. Haiitu 3¢ (heKTHBHOCTh TEIUIOOOMEHHOTO amlapara o H3BECTHOMY
TEIUIOBOMY OaJlaHCy.

4. OnpenenuTh CTETIEHh OPEOPEHNS 10 TEOMETPHH pedep.

5. Onpenenuts Kod()(HUIIUESHT TeTTonepeaadn CO CTOPOHBI OpeOPEeHHOM
1 HeOpeOPEeHHOM MOBEPXHOCTH.

6. Haiitu KIT/1 peopa n KI1/1 opeOpeHHON TOBEPXHOCTH MO U3BECTHBHIM
XapaKTepUCTHKaM pedep u K03 UIMEeHTY TETUIOOTIaYH.

7. OnpenenuTh nepenaj IaBICHUN B TEIUIOOOMEHHOM ammapare.

8. Ompenenuts TpeOyeMyI0 MOITHOCTE Ha MPOKAYKY TETNIOHOCHTEIS B
TETI00OMEHHOM aIrapare.

9. OnpenenuTh KOAPPHUIUEHT TEIUIONEpEady B TEIUIOOOMEHHUKE C
BJIarOBBINAZACHUEM.

10. HaliTi koHEUHOE BiIarocojiepxanue (JIM0o TeMnepaTypy rasa) B
CMECHTEIFHOM TEIIIOOOMEHHHKE U3 €T0 TEIUIOBOTo OaaHca,

CUMTAas Ta3 Ha BBIXOJE MOJHOCTHIO HACBHIIIIEHHBIM.

11. HaliTi KoJTM4eCTBO BTOPHYHOTO mMapa (JINOO KPErnKoro pactTeopa) B
BBITIAPHOIT yCTaHOBKE, MCIIOIB3YS MaTepHaIbHbIC OaJlaHCHI.

12. HaiiTu npuMepHBIN pacxos Iapa Ha BbIIAPKY B OHOCTYIIEHYATOM
BBINApPHOM yCTaHOBKE.

13. Omnpenenuts BpeMs CYLIKH MaTepualla B IEPBOM IIEPUOJE.

14. Onpenenuts BpeMsi CYLIKM MaTepualla BO BTOPOM IIEPUOAE.

5.2. Ilepeyenn padoT, BBIIOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon Haspanue TpoBepsieMbIe
a00TBhI AGOTHI HHIHUKAaTOPbI Coneprxanue padoThI
’ P KOMITETCHITUH
P1 KypcoBoii npoexT MK-1-31;IK-1- Tun anmapara 1 UCXOAHBIE TapaMeTPhl BBIIAIOTCS MpenoaBaTeaemM

"TemIoBor u
THIPABINYECKUIN
pacuet
TEII000OMEHHOIO
arnmapara"

VI;IIK-1-B1;IIK-1-
B2;I1K-3-31;I1K-3-
32;I1K-3-Y 1;I1K-3-
Bl

MHIMBUAYAJILHO 10 BapUaHTaM.
PacueTHO-TIOSICHUTETBFHAS 3aITMCKA KYPCOBOTO MPOEKTa JIOJKHA
COZIEPIKATh:

TuTynbHBINA TUCT

3anaHue Ha KypCOBOU MPOEKT

Conepxanue

Bsenenue

TeopeTryeckas 9acTh (onucanue GyHKIHA BEIOPAHHOTO arperara, ero
CpaBHUTEINbHAS XapaKTePUCTHKA C aHATIOTUIHBIMU

0o0BeKTaMM)

[pakTHyeckas yacTh (pacueT TEII0O0OMEHHOO ammapaTa)
3aKIrovYeHne

Cu1CcoK UCTIOTB30BaHHBIX UCTOUHUKOB

IIpunoxenus




P2 JlabopaTtopHast MK-1-31;I1K-1-
pabdota Nel V1;IIK-1-B1;IIK-3-
"HccmenoBanne VI;IIK-3-B1
paboTsI
pexymeparopa u
KOXYXOTpyOHOTO
TeII000MeHHUKA"

P3 JlabopaTopHuas MK-1-31;I1K-1-
pabota Ne2. V1;IIK-1-B1;I1K-3-
Uccnenosanne V1;11K-3-B1
paboTsI
[JIACTUHYATOTO
TEII000MEHHIKA

5.3. OueHo4HbIe MAaTEPHAJIBI, HCTIOJIb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

DopmMoil MpoMeKyTOUHOM aTTecTaluy 0 AUCLUILIHNHE sBJsieTcs dk3amMeH. Hipke npescrasieHn oOpasen OuieTa 1Jis SK3aMeHa,
MPOBOJIMIMOTO B TUCEMEHHOU (hopme.

MHuHHCTEPCTBO HAyKH H BRICIIETO 0Opa3oBanms Poccuiickoit @enepanmn

®DenepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEKICHUE

BBICIIIETO 0Opa30BaHMS

«HanuoHanbHbII Hccae0BaTeIbCKUN TEXHOJIOTHYECKUH YHUBEPCUTET

«MHUCuCy»

Hosotpounkwuii Gpumuan

Kadenpa ameKTposHEpreTHKY U IIEKTPOTEXHUKH

BUJIET Ne 0

JucrmmumHa: «TermmomaccooOMeHHOE 000pYIOBaHUE MTPEIIPHATHID)
Hanpasnenue: 13.03.01

®dopma o0ydeHus: 3a04Has

®dopma mpoBeeHAA SK3aMEHa: MIMChbMEHHAs

1. IlpumeHeHHs U KIaccUPUKALUS TeIII000MEHHBIX alllapaToB.
2. OmnpenesuTh CTeneHb OpeOpeHHs 0 TeOMETPHHU pedep.

JlMcTaHIIMOHHO 3K3aMeH MoxeT npoBoauTecs B LMS Canvas. Dx3amMeHannoHHBIH TecT copepxkut 30 3amanuit. Ha pemenne
otBoauTcs 30 MUHYT. Pa3pelieHHble ONBITKY - OAHA.

OO6pa3ser 3a1aHuii U1 3K3aMeHa, MpoBoAuMoro nuctanionHo B LMS Canvas (TTK-3-31,Y1,B1; YK-1-31,Y1,B1; YK-3-
31,V1,B1):

L.

Ipu xumeHNHN XKUIKOCTH Ha MOBEPXHOCTH TBEPAOTO Tela Hanboee HHTEHCUBHBIM POCT 3HaYeHUH Ko duIeHTa

TCIIOOTAAYHN Ha6J'I}0HaCTC$[ B 00J1aCTH:

NSOoooo

€CTECTBEHHOM KOHBEKIIUU

KPUTHYECKOU TOUKH

IIEHOYHOTO peKUMa

IIy3BIPHKOBOIO PEXUMA

B xputepnaabHOM ypaBHEHNHN KOHBEKTHBHOTO TEILIOOOMEHA [T TYpOYJICHTHOTO TeUe-HHS XKHUIKOCTH B TpyOax, B

OTJIMYUE OT YpaBHCHUS AJId TaMUHAPHOTO TCUCHUA, OTCYTCTBYET:

LYoOoooPoooOoRoooo

kpurepuii PeitHonbica

kputepuii [lpanaris

kputepuii Hyccenbra

kputepuii [pacroda

PacueT KOHBEKTHBHOTO TEIUTOOOMEHA B 3aMKHYTOM IIPOCTPAHCTBE ITPOU3BOIAT C TIOMOIIBIO:
SKBHBAIIEHTHOTO KO3 (HUIIEHTA TETIIO0TAAYN

SKBUBAJIEHTHOTO KOA(PPHUIUEHTA TEIIONPOBOAHOCTH

SKBUBAJIEHTHOTO KO3(duunenra Teronepenadn

HKBHBAIICHTHOTO KO (HUITHEHTa TEMITEPaTyPOIPOBOTHOCTH

B xputepuansHOM ypaBHEHUH KOHBEKTHBHOTO TemutooOmeHa oTHomenue (Prk/Prer)0,25 yunTeiBaer:
CBOOOIHYIO KOHBEKIIHIO

HalpaBJIeHUE TEITIOBOTO ITOTOKA

MIONPaBKy Ha HAYaJIBHBIA YIaCTOK

¢u3nyeckre CBOUCTBA )KUAKOCTH

ITpu ucnonb30BaHNK KPUTEPUATIBHBIX ypaBHEHUH, onydeHHbIX B. I1. Mcauenko a1 pacueTa KOHBEKTHBHOTO

TEIUI000MEHA B Ty4Kax TPyO, 3a ONpeNeISIFOIINi pa3Mep IPUHUMAIOT:

SOoO0og-

JUTHHY TPYyOBI;

Hapy>kKHbIH TaMeTp TpyObl

BHYTPEHHHH THaMeTp TPyOBI

SKBHBAIICHTHBIN THAMETP MEXTPYOHOTO IIPOCTPAHCTBA

CylecTBYIOT cleylomue (GH3uIecKy eMEHTapHbIe CIIOCOOB! Iepeiaun TeTIO0THI:




b = e

KOHBEKLMS
TEIIONPOBOAHOCTD

JIY9HCTHIA TeTIO00MEH, KOHBEKIIHS, TETIONPOBOTHOCTD

TemnepaTypHoe none — 3T0:

COBOKYIHOCTb 3Ha4E€HUH TeMIepaTyp BO BCEX TOUKAX pacCMaTpUBaeMOro Tella B 1aH-HbIIl MOMEHT BpeMeHU
COBOKYITHOCTb 3Ha4€HUH TeMIepaTyp BO HauallbHBIX TOUKaX pacCMaTpUBacMOro Tella B JaHHbIH MOMEHT BpPEeMEHH
COBOKYITHOCTb 3HAUEHUI TEMIIEPATyp BO HAUaIbHbIX TOUKAX PACCMaTPUBAECMOI0 TeJla B HA4aIbHbI MOMEHT BPEMEHH
TemnepaTypHbIi IPalUEHT — 3TO BEKTOP, HAIIPABICHHBII:

MO BEPTHKATH K U30T€PMUUECKOH TOBEPXHOCTU B CTOPOHY BO3pAacTaHUs TEMIEpaTyphl

10 BEPTHKAIH K H30TePMHUIECKOH TOBEPXHOCTH B CTOPOHY YOBIBaHMUS TEMIIEPaTypHI

10 HOpMAaJIU K U30TEPMUYECKO IOBEPXHOCTU B CTOPOHY BO3PACTaHUS TEMIIEPATYPBI

Iepenada TennoTH! IPU HETIOCPEICTBEHHOM CONIPUKOCHOBEHHUH T MM BHYTPHU TBEPJOrO Tesa, 00yCIOBICHHAs

TCIIJIOBBIM JABH)KCHHUEM MUKPOYACTHUIL], HAa3bIBACTCA:

13.

DDHD;EHDD;DDEEDDH

TEIUIONIPOBOTHOCTHIO

KOHBEKIIHS

JIYYHCTBIA TEII000MEH

H3oTepMudeckie moBepXHOCTH:

HepeceKarTcs

3aMBIKaIOTCS Ha ce0st

HE 3aMBIKAIOTCS Ha ce0s

ITpn momrepeyHOM OMBIBAHHH OJMHOYHOTO IMIHHIPA HanOObIIee 3HaYeHIe K0dp(HIMeHTa TeI00TAa4N HaOIr0qaeTCs:
B JI000BOM "acTu (Ipu 3Ha4eHUH yria ¢ = 0)

B KOPMOBOH 4acTy (nipu 3Ha4eHUH yria ¢ = 180)

B OOKOBOH YacTH (Tipu 3HaUeHUH yria ¢ = 90)

HE U3MEHSETCS [0 MOBEPXHOCTH MPH JTFOO0M 3HAYSHHUHN YTia @

Ipu naMUHAPHOM TCYCHHH KUAKOCTU B TpyDOax K03 OUIMEHT TEIIO0TAaYM H3MEHSICTCS 10 [UTMHE KaHajla IPU YCIOBHH:
1/d> 50

1/d <50

1/d <50

1/d > 50

HpI/I IUICHOYHOM KOHJACHCAIIMU ITapa B CJIy4ac JJaMUHApPHOI'0 ABM)KCHUA INICHKHU KOHACH-CAaTa TEIUIO0OMEH

OCYHIECTBIIACTCS ITYyTECM:

U
U
O
U

14.

KOHBEKLIUH U TEILIOMPOBOIHOCTH
TEIUIONIPOBOTHOCTH

TEIUIOOTAAYHN

TerIonepeaun

Ecnu k03¢ GUIMEeHT TEIUI00TJauH TPETHEro Psiia KOPHUIOPHOTO Iydka TpyO npuHaTh 32 100%, TO K03ddumeHt

TCIJIOOTAAYU BTOPOTO psijia 3TOr0 IMy4dKa COCTaBUT:

0
U
U
O

15.

80%
85%
90%
95%
Jlnst Bo3gyxa KpUTepHAIbHOE ypaBHEHHE IIPH JII000M YaCTHOM ClTyyae KOHBEKTHBHOTO TEIUI0OOMEHA B CTAI[OHAPHBIX

YCIIOBUAX MOXET OBITh npeaACTaBJICHO B BUJIC:

EEHDDEHDEHD:EHDD;DDEH

Nu = f (Fo)

Nu=f(Re)

Nu = { (Gr)

Nu = f (Pr)

Huddysnonnoe uncio Hyccenbra onpeaenseTcs mo Gpopmyie:
NuD =p1*D

NuD=v/D

NuD=1/D

NuD=81/D

[lesbI0 MOBEPOYHOrO TEIIOBOTO pacyeTa TeII00OMEHHHUKA SIBISICTCS ONPEICIICHUE:
TUTOIIA 1 TOBEPXHOCTH TEILIOOOMEHA

ko3 unmeHTa TETIIONEpE TAUH

HaydaJbHbIX TEMIIEPATYP TEIUIOHOCUTEIEH

KOHEYHBIX TEMIICPATYP TEIUIOHOCUTENCH

BCCX BBILICTICPCUNCIICHHBIX ITapaMCTPOB

HOI[ BOASHBIM DKBHUBAJICHTOM IMOHUMAIOT MPOU3BEACHUC!

W =C*G

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

B cxeme YCTaHOBKH PEIC€HECPATHUBHBIX noxlorpeBaTeneﬁ MUTATEIbHOW BOJIBI HA T3I_I MO-A0Tpe€BATCIM HU3KOI'0 JaBJICHUA

(ITHT) paboTaroT mo,1 HamopoM KOHJICHCATHOTO HAC0Ca, CO3A0MIETO TaBICHIE BOJIEI ...

0
U

6onee 60 kr/cm2
He BbIIIe 16 Kr/cM2
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6onee 60 kr/cm2

MeHee 6 KI/cM

TpyOHBIH Iy4OK B OZOTPEBATEIIX CETCBOM BOABI H3TOTABINBACTCS H3 ...

Mean

KOMITO3UIIOHHBIX MaTepHAaNIoB

JIATyHU WIN CTaJIUd

KapOIIPOYHOM cTanu

Kosdppuument termonepenaun k usmepsieTcs B CISAYIOMNX €JMHALAX:

Br/m2

Bt/(M-C)

Bt/m

Bt/(M-K)

Bt1/(M2-K)

Br/(M2-C)

Jlnst a¢bdexTrBHOM paboTHI TEIUIOBOH H30IAINH HEOOXOAUMO, YTOOB! KPUTHIECKUI TUa-MeTp:
6bLT MEHBILIE HAPYKHOTO AUAMETPa U30JSALNU

OBUT MEHBIIIE BHEITHETO TaMeTpa OTOJICHHOTO TPYOOIpoBOaa

O5U1 O0TIBIIIE BHYTPEHHETO JHaMeTpa TPyOOIpoBoaa

ObL1 GOJIBIIIE BHELTHETO AMaMeTpa OrOJICHHOTO TPyOOIpoBoaa

Ternon3onAMOHHBIMYI CUMTAIOTCS T€ MaTepuaibl, KO3 (QUIMEHT TEIIONPOBOAHOCTH KOTOPBIX
A>0,2 Br/(m-C)

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

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

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

JIuneitabni K03 GUIHMEHT TemIonepeadn — 3TO:

KOJIMUECTBO TEMIOTHI, IPOXOIAILEH depe3 e IMHUIYy TOBEPXHOCTH CTEHKH B €IMHUIY BPE-MEHH OT FOpsAYero K

XOJIOAHOMY TCIVIOHOCUTECIIIO IIPHU PA3HOCTH TEMIICPATYP MCKAY HUMHU B OJAUH I'paaycC

O

TEIUIOBOH MOTOK, IPOXOAIINI Yepe3 OJUH KBaJPATHBIA METP IOBEPXHOCTHU IIPU PA3HOCTH TEMIIEPATYP MEXKITY

IOBEPXHOCTBIO TeJIa M OKPY’KaIOLIEeH CpeJoi B OAKH IPagyc

O

KOJIMYECTBO TCIIJIOTHI, npoxonﬂmeﬁ 4epe3 OAUH METP AJIMHBI pr6bl B CAMHHUIY BDEMCHHU OT ropA4YEro TCIJIOHOCUTEIIA K

XOJIOAHOMY IIpU Pa3HOCTH TEMIIEPATYP MEXAy HUMU B OJIUH Ipajayc

:DDHD?EIDDHD&)E

KOJIMYECTBO TEIIOTHI, IIPOXOIAIIEE B ¢AUHUILY BPEMEHHU YePe3 CANHHILY TTOBEPXHOCTH
Jlnis uHTeHCH(UKAIMH MTpoLIecca TeIUIoNepe1add OCYIIECTRISIIOT CIIe Y0NS MEPOIPU-SITUSL:

YBEIMYMBAIOT TEMIIEPATYPHBINA HATIOP MEXTY TCTUIOHOCHTEIISIMU

MIPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEIUYUBAIOT TOJIIMHY TCILIOBON U30JISAIIUU

MPUMEHSIOT MaTePUAIBI C BBICOKMMH K03 GHUIIMEHTaMH TEIUIOMPOBOTHOCTH

YMEHBIIAIT MAKCHMAaJIbHOE TEPMUYECKOE COITPOTUBIICHHE

BCEC BBIIICTICPCYHCICHHBIC MEPOTIPHSTHSI

Pabouwmii AuamnazoH cpeAHETeMIIEPATYPHBIX IIPOLIECCOB M YCTAHOBOK COCTABIISCT ...

1o 200 °C

ot 150 10 700 °C

caoime 200 °C

ke 300 °C

B perenepaTHBHBIX ITOOTPEBATEIIAX IIUTATEIBHON BOIBI HU3KOro nasienus [TH/] maBieHue rperoiero napa

TMPUHUMACTCA, KaK IIPaBUii0, C TAKUM paC‘IéTOM, YTOOBI TEMIIEpATypa €ro HaChIIECHUA MPEBLIIIAaIa TEMIEPATYPY BOAbI HAa BBIXOJC Ha

ROoooo:

20-40°C
5-10°C

30-50°C
40-60°C

le/l OXJIAXICHUU HeOT‘paHH‘ICHHOﬁ IJIAaCTHUHBI B YCJIOBUAX HECTAIUOHAPHOI'O PEIKUMaA HCO6XOI[I/IMO OIIpCACIINTD

BCTIOMOTATEJIbHYIO TIEPEMEHHYIO [, KOTOpasi CBA3aHa C MEPUOANIECKOM (QyHKITHEH:

W N
IDEQDDEH.@EIDD

yl=cos i
yl=sin p
yl=ctgp
yl=tgp

TemnaoBoi MOTOK, MPOXOISAIINIA Yepe3 TPEXCIONHYIO TUIOCKYIO CTCHKY, OYyIeT:
OJIMHAKOBO I 1-TO ClIos

OJMHAKOBO 2-TO CIIOS

OJIMHAKOBO 2-T0 U 3-TO CJ0s

OJIMHAKOBO JJ1A 1-T0, 2-T0 U 3-Tr0 CJI0CB

TeroBoi MPOBOUMOCTBIO CTEHKH Ha3bIBACTCS:

OTHOIIEHHE K03((PUIIEeHTA TeTIIONPOBOIHOCTH CTEHKHU K €€ TOJIIHE
OTHOIIIEHHE TOIIIUHBI K KOIPPHIIUEHTY TETUIONPOBOTHOCTH CTEHKH
MPOU3BeICHUE KOAPPHUIMEHTA TETUIONMPOBOTHOCTH CTEHKHU U TOJIHHBI




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Or1eHKa pe3yabTaTOB 3aLIUTH KYPCOBOTO MPOEKTA OCYIIECTBIISAETCS 110 OaIbHON CHCTEME («OTIHYHOY, «XOPOILIO»,
«yIOBJICTBOPUTEIIBHOY, KHEYOBICTBOPUTEIBbHOY). KypcoBol MPOEKT cUNTaeTCs BBIOJIHEHHBIM YCIICIITHO, €CIIU MIPU €T0
OILICHMBAHWH TIOJTy4eHA OIICHKA HE HIDKE «YIOBJICTBOPUTEIBHOY.

IIpn moBeeHUy 3amMTH B (YOPME YCTHOTO OIPOCa KPHUTEPHUSMH OLCHKH SBIISIOTCS:

«OTIYHOY: PaboTa conepXuT rpaMOTHO M3JI0KEHHYIO PacueTHYIO 0a3y, XapaKTepU3yeTCsl OTCYTCTBUEM OLIMOOK B
pacueTax, JOTHYHBIM U IIOCJIEIOBaTEIbHBIM H3JI0KEHUEM MaTepHalla B IOSCHUTENbHOH yacTy. [Ipu 3amure paboThl CTyJeHT
TIOKa3bIBAaCT ITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO ONEPHPYET PACUSTHBIMHU JTaHHBIMHE; JIETKO OTBEYAET Ha IIOCTaBJICHHBIC
BOIIPOCEL.

«Xoporoy: PaboTa comepKUT rpaMOTHO HU3JIOKEHHYIO pacyeTHYIO 0a3y, XapaKTepu3yeTcs: OTCYTCTBUEM OIIHOOK B
pacderax, JOTHYHBIM U ITOCIIEI0BATEIBHBIM H3JI0KEHHEM MaTepralia B HOSICHUTeIbHOM yacTu. [Ipu 3ammre paboTHl CTYICHT
MIOKa3bIBACT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyAHCHHI OTBEYAET Ha IIOCTaBICHHBIEC BOIIPOCHL.

«Y 1OBIICTBOPHUTEIBHOY: Pabora conepkut pacueTHyo 6a3y, XapakTepu3yeTcsi HAIMYUEM OTAEIbHBIX OLIMOOK B pacyeTax.
[1pu 3ammTe CTyJCHT NPOSBIISIET HEYBEPEHHOCTD, TOKA3bIBACT CJ1a00e 3HAHNE BOIIPOCOB TEMBI, HE JIa€T MOJHOTO,
apryMEHTHPOBAHHOTO OTBETA HA 33/IaHHBIE BOIIPOCHL.

«HeynoBneTBOpUTETEHON: Pabota He comepKHUT pacdeTHYIO 0a3y, HE OTBeYaeT TPEOOBAHUAM, H3I0KEHHBIM B METOJHYECKAX
yKa3aHMX, IMEET 3HaYUTEIbHbIC OIMOKM B pacyerax. [Ipu 3amuTe CTyJeHT 3aTPyAHIETCS OTBEYATh HA IIOCTABICHHBIC BOIIPOCHI 110
TeMe, He 3HAeT TEOPHUH BOIIPOCA, IIPH OTBETE JOITYCKAST CYNICCTBCHHBIC OIINOKH.

OreHKa pe3yIbTaTOB SK3aMEHa OCYIIECTBISIETCS 10 OaNbHOH cucTeMe (KOTIMIHOY, «XOPOII0», KYIOBICTBOPUTEIHHON,
«HEYOBJIETBOPUTEIILHO»). DK3aMEH CUUTACTCS PONICHHBIM YCIELIHO, €CIIH IIPH €T0 MPOBEACHHUH MOTyYeHa OLICHKA HE HIKE
«yIIOBJICTBOPUTEIIHHOY.

ITpn moBeneHNH SK3aMeHa B MUCEMEHHOH (popMe KPUTSPUSIMH OIICHKH SBIISIOTCS

«OTIuaHOY: Bce Bompocs! OmteTa H3I0KEHBI TTOJTHO (B paMKax MPOTrpaMMEI Kypca WK JICKITHOHHOTO Kypca) ¥ TOYHO.
CrnocoGHOCTh CaMOCTOSATENIBHO MBICJIUTS, SICHO M TIOCIIEJOBATENIBHO H3JIaraTh COJIEp)KaHNue OTBETa, YMEHHE 0000IIaTh MaTepual,
JieNaTh BRIBOBL. [IpaBHIIbHBIC OTBETHI Ha JOTIOJIHHUTENBHBIC (IIPOBEPOUHBIC) BOIIPOCH B paMKkax Omtera. [TlogpobHOe m3noxeHne
OCHOBHBIX NOJIO’KEHUHU 0TBeTa B JINcTe yCTHOTO orpoca.

«Xoporoy: Bce BOmpoCH! B 11eI0M PacKpBITHL, HO H3JI0XKEHBI HEJOCTATOYHO MOJIHO (He MeHee, yeM Ha 80 — 90 %), m1bo B
OTBETE COJEPIKAaTCsi HETOYHOCTH (B MMEHAX, XPOHOJIOTUH, B HA3BaHWH TEPMHUHA ITPU IOHUMAHHUHU €T0 CYTH | T.A.). Hamudane
JIOCTaTOYHO NOAPOOHBIX 3amuceit B JIncte ycTHOTO ompoca.

«Y IOBIETBOPUTEIILHON: W3nosxeHne KaXI0ro BOIpoca B He MeHee, 4eM Ha 60 %, rpyOble omIMOKH B IEPHOAN3AINAX,
KJTacCU(HKaLUIX, TPAKTOBKE OCHOBHBIX IOHATHH U T.J1. He3HaHME 0JJHOTO U3 BOIIPOCOB MOXET OBITH KOMIICHCHPOBAHO JIPYTUM
BOIPOCOM (Ha yCMOTpPEHHE IIPEToiaBaTelis) IpH COOTBETCTBYoMIeH 3amucH B JIncre yctHoro onpoca. HerocneioBarensHoe
W3JI0KCHHUE MaTeprala, HEyMEHHE JIeJIaTh BEIBOIBI.

«HeynoBneTBopuTeILHON: OrcyTerBue 3anucei B JIucte ycTHOTO onmpoca, 0TKa3 OT OTBETa, II0JMEHa OJHOTO BOIpoca
JpyTHUM, HanuuKe mmnapranku. Msnoxenue Bonpocos MeHee, ueM Ha 60 %. He3HaHMe OCHOBHBIX MOHATHI U MONOKEHUI TEMBI.
HecrmocoOHOCTE CBA3HO U3JIOKHUTH MaTepHall.

IIpu moBeneHny sk3aMeHa B qUCTaHIMOHHO B LMS Canvas KpUTepHsMHU OIIEHKH SBISIOTCS:

«OTIYHOY: [onyuyenue 6onee 90 % 6aIOB 1O TECTY NPH BHITIOIHEHUH TECTA 32 PEIVIAMEHTUPOBAHHOE BpEeMs
«Xoporom»: IMomyuenwue ot 75 mo 90 % GaIOB N0 TECTY MPH BHIMOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BpEMS
«Y IOBJIETBOPUTEIILHOM: Momyuenwue ot 50 o 75 % GanoB MO TECTy MPH BHIMOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTODBI, COCTaBUTEIIH 3arnaBue Bubnuoreka W3narenncTBo, roa
JI1.1 [O.H. bproxanos, C.H. |TennomaccoobMmeH: YueOHUK M.: UHOPA-M, 2013
[lleBueHKO
JI1.2 |mox. pen. M.I. TemnoTexHuKa: yaeOHIK M.: U1 "Axkanemus", 2013
ITaTpoBa

6.1.2. JlonosiHuTE/IbHAS IUTEPATYpPa

ABTODBI, COCTaBUTEIN 3arnaBue Bubmmoreka W3narenscTBo, rox
JI2.1 |Iloxm Temrorexuuka: YueOHHK M.: Bercmr. mik, 1999
pea.B.H.JIykanuna
JI2.2 |T"H.Anekceen OOmas TeImIoTeXHUKA: M.: Bricur.mik., 1980
Vueb.mocobue
JI2.3 | Tenerun A.C. Temuromaccomneperoc: Y4eOHuK M.: Metamnyprus, 1995

JUIs1 By30B




ABTOpBI, COCTaBUTEIH 3armaBue Bbubnmnotexa W3narenscTBo, rox

JI2.4 |Buaun 10.B. TeopeTHyeckue OCHOBBI Kpacnospck : COVY, 2015
TEIUIOTEXHUKH:
TEIIOMAacCOOOMEH : yueOHoe
rmocooue

6.1.3. MeTtonuueckue pa3paboTku

ABTOpBI, COCTaBUTEIIH 3ariaBue bubnuoreka W3znarenscTBo, TOJ
JI3.1 | C.C. bepman Pacuet TernooOMeHHBIX , 1962
ammapaToB
JI3.2 | CanoBaT. IO. Ileperonnsie u Cankr-IletepOypr: CaHKT-
peKTH(UKAINOHHEIE IeTepOyprexmit
YCTaHOBKM: MeToauueckue roCy1apCTBEHHbIN arpapHbIi
yKa3aHUs yauBepcuret (CIIOIAY), 2016
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTepHeT»
31 | KubepJlenuka www.cyberleninka.ru
32 |H® HUTY MUCuC www.nf.misis.ru
73 | Poccuiickas HaydHas 2IeKTpOHHAs OHOIHOTEeKa www.elibrary.ru

6.3 IlepeyeHb MPOrpaMMHOIO obecrevYeHust

I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 |Kommac 3D V24

1.3 |Mathcad 14.0 University Classroom Perpetual

I1.4 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.5 | Bbpaysep Google Chrome

I1.6 | Microsoft Teams

I1.7 | bpaysep Yandex

6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCuOHANBHBIX 623 JaHHBIX

N.1 |https://new.fips.ru/ - denepanabHBI HHCTUTYT MPOMBIIUIEHHONW COOCTBEHHOCTH

N.2 |http://window.edu.ru - Undopmanmonnas cucrema «EIMHOE OKHO TOCTyIa K 00pa30BaTeIbHBIM peCypcamy

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn. Hasnauenune Bug OcHalleHue
113 Yuebnass naboparopust (KoMIbrOTEpHBIH | JIab 13 . - Kommerotep B coope;
KJIacc) 1 mT. - IlpoexTop yHHBepcanbHBIH Vivitek
DH278;

1 wr. - Oxpan HacTeHHbIH 150x200;
1 mr. - KommyraTtop D-Link 16 mopr.;
1 w. - [logBec g mpoekTopa;

1 . - Beb xamepa Logitech;

1 . - Kongumuonep ;

13 mrt. - CTos1 KOMIIBIOTEPHBINH;

2 mr. - Cro npenoaaBaTenbCKUii;
7 wr. - CTynss;

12 wrr. - Kpecio;

1 . - [Ixad KHIWKHBIH;

12 mrt. - PynoHHBIE IITOPHI;

1 1wT. - YueHnyeckas 10CKa;

133 VYuebOHast  ayautopuss g 3aHsaTHH | JIek 1 mr. - Cuctemnsriii 650k Intel Core;
JIEKIIMOHHOTO THIIA, MIPaKTUYECKUX 1 wt. - Monurop LCD;
3aHATUI 1 . - Okpan HacTeHHHIH 200%x200;

1 mit. - Beb xamepa Logitech;

1 wr. - IIpoektop Acer P1266;

1 wr. - [logsec g mpoekTopa;

1 T. - Yuennueckas JOCKa;

28 mwit. - CTON CTy/ICHUECKHIA;

1 wT. - CTon mpenoaaBaTeNbCKUii;
56 wr. - Crym;

16 wT. - XKano3u.




133 VYuebnas  ayauropus At 3aHsTuit | Ip 1 . - Cuctemnsiit 610k Intel Core;
JIEKIIHOHHOTO THIIA, MPaKTHYECKUX 1 wrt. - Monutop LCD;

3aHIATHN 1 mT. - Oxpan HacreHHblit 200x200;
1 . - Be6 xamepa Logitech;

1 wr. - [TIpoexTop Acer P1266;

1 wr. - [TogBec 11 NpoeKTopa;

1 mT. - Yuennueckas JOCKa,

28 wT. - CTON CTyACHYECKHIA;

1 mr. - CTon npenoaaBaTesIbCKHii;

56 wr. - Cryu,
16 wt. - XKantosu.
224 VYuebnas mabopatopust (KOMIbIOTEpHSIH | JIab 13 mrt. - Kommerotep B cbope;
KJIacc) 1 wr. - IIpoektop Acer ¢ MNOTOJOYHBIM

kpemierueM P 5206(3D) ;

1 wr. - UaTepaktusHas qocka SMART Board
Dual Touch;

1 . - Ilpuntep Samsung 1640.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B nponecce u3ydeHUs ANCIUIUINHEL BBLICIISIOT 1B BHJAa CAMOCTOSTEIbHOI paOOTHI: - ayANTOPHAS; - BHEAYJUTOPHAs. AyUTOpHAs
caMoCTOsATeNbHAs paboTa 1Mo AUCIUIUIMHE BBHIMONTHACTCS Ha YIeOHBIX 3aHATHAX MO PyKOBOJICTBOM IIperoaBartes. BueayauropHas
caMocTosTeNbHas paboTa - mIaHupyemast yueOHas paboTa 00ydaroliMCs, BRIIONHAEMAas BO BHEAYJUTOPHOE BPEeMs 110 3aJaHUIO U
IPH METOINYECKOM PyKOBOJCTBE IIPEIoaBaTellst, HO 0e3 ero HemocpeAcTBEeHHOro yuactus. CaMocTosTeNnbHas paboTa, He
MpeayCMOTpEHHAas IPOrpaMMOi yaeOHON TUCIUIUINHEL, PacKPHIBAIOIIEH I KOHKPETU3UPYIOIIEH ee cofepKaHue, OCYIIECTBISIETCS
o0ydJaromuMcs HHUIIMATHBHO, C IEbI0 Peann3auy cCOOCTBEHHBIX Y4eOHbIX U HAyYHBIX HHTepecoB. i1 6onee 3 GeKTUBHOTO
BBIMOJTHEHHS CAMOCTOSATEIbHON PabOThI O AUCLUILIHHE NIPENoiaBaTelb PEKOMEHAYeT HCTOYHUKH IS pabOThI, XapaKTepu3yeT
Han0oJjee palHOHAIBHYIO METOANKY CAMOCTOSITEIbHOI PaboThI, AEMOHCTPHPYET paHee BHIIIOJIHEHHbBIE 00y4YaroUMuUCs paboTHI U T.
1. Buzer 3amanmii U1 BHEay TUTOPHOM CaMOCTOSATEIIFHON PabOTHI, HX CoAep KaHUe U XapaKTep MOTYT HMETh BapHATHBHBINA U
nuddepeHIPOBaHHBIN XapaKTep, YIUTHIBAThH HHANBUIyalbHbIE 0COOeHHOCTH 00yuaromerocs. CamocTosTenbHas paboTa MOXKET
OCYILECTBIIATHCS MHAMBHUIYaIbHO WM TPYIIIaMHU CTyIeHTOB online (paboTa B 3JI€KTPOHHONW HH(OPMAIIMOHHO-00pa30BaTEIbHOMN
cpene HUTY «MUCuCy» (QUOC), 4acThio KOTOPOH HETIOCPEICTBEHHO MTpeTHA3HAUYSHHOM JIJIsl OCYIIESCTBICHUST 00pa30BaTEIHHOTO
mporecca sSBiIseTcs DIeKTPOHHbIA 00pa3oBaTenbHbIil pecypc LMS MISIS) n Ha 3aHATHAX B 3aBHCHMOCTH OT II€JH, 00beMa,
KOHKPETHOW TEMAaTUKU CAMOCTOSITEIIbHOM paboThl, yPOBHS CIOKHOCTH. BO3MOXKHO NMpoBeieHHEe CHHXPOHHOM paboThI co
CTyJEHTaMH ¢ ucronb3oBanueM Microsoft Teams umn Zoom. KoHTponb pe3ynbsTaToB BHEAYIUTOPHON CaMOCTOSITEIILHOH paOOTHI
OCYIIECTBIIICTCA B IIpe/iesiaX BpEMEHH, OTBEACHHOTO Ha 00s13aTeIbHbIC YIeOHbIe 3aHATHS 110 AUCIHUIUIMHE Ha IPaKTHIECKUX ,
1a00paTOPHBIX 3aHATHUSX.
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