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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 HpeHBaIPHTeJ]LHOﬁ 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 | TexHon0rUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.8 | ®U3HUKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.9 |T'mpporazoguHamMuKa

2.1.10 |MexaHuka >XMIKOCTH U Ta30B

2.1.11 |HagepraTenbHas TeOMETpHS M HEXKEHEpHAs TpaduKa

2.1.12 |IlpuknagHas MEXaHHUKa

2.1.13 | YueOHas npakTuKa

2.1.14 | DHepreTUyYeCKUil MEHEIKMEHT

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 | OHeprocoepexeHue B TEMIOIHEPTETUKE U TEIIOTEXHOIOTUI

3. PE3YJIbTATBI OB YYEHMUA 11O TJMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

ITIK-3: Cnoco0eH 3KCIIyaTUPOBATh 00beKThI NPOGeCCHOHAJIBLHOM eI TeIbHOCTH, B TOM YHCJIe TeIJIOBbIe KOTJIbI Ha
TBEPAOM, :KHIKOM M ra3000pa3HoM TOILIMBE; TPYOONPOBO/bI U TeIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHUYecKkoe 000pyaoBaHHe
TeIJI0OBBIX CTAHIHUIA

3HaTh:

[IK-3-31 MeToauKy IpOBEICHNS PACUETOB 10 ONPEETICHHIIO IapaMeTPOB TEIIOMAaCCOOOMEHHOTO 000PYJOBaHUS H
MPOEKTHPOBAHMS TEXHOJIOTUYECKOT0 000py10BaHHS

IIK-1: Cnoco6en NMPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJBbHbIC TECIJIOBbIC U MaJIbl€ TEIJVIOLEHTPAJIHA, a
TAKXKe TENJI0BbIC CETH ¢ HCITOJIb30BAHUEM Hl/l(l)pOBbIX TEeXHOJIOTUI

3HaTh:

TIK-1-31 MeToauKy NpOeKTUPOBAHHS TEMIIOMACCOOOMEHHOTO 000PYIOBAHUS MPENIPUATHI U TEIUIOBBIX JIEKTPOCTAHLUI

IK-3: CnocodeH 3KCIIIyaTHPOBATH 00beKThI MPO()eCCHOHATLHOI /1eITeILHOCTH, B TOM YHCJIe TENJI0BbIe KOTJIbI HA
TBEPAOM, ;KHIKOM H ra3000pa3HOM TOILIMBE; TPYOONPOBOILI M TEIIOBBIE CETH, a TAK:KE TeMJIOMeXaHHIecKoe 000pyAoBaHHE
TENJIOBBIX CTAHIHUIA

3HarTb:

ITK-3-32 xnaccudukanuio Termo00MeHHBIX alllapaToB, ypaBHEHHS TEIUIOBOTO OaaHca U TeIIonepenadn

OIIK-3: CnocodeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa3oBaHusl, TPAHCIIOPTA U
HCMO/Ib30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U CHCTEMAX

3HaTh:




OIIK-3-31 meros! cOOpa U aHATM3a HCXOAHBIX JAHHBIX JUIS IIPOEKTUPOBAHUS JIEMEHTOB 000PYIOBAHUS U TEXHOIOTHUECKUX
HPOIECCOB TEINIOMAcCOOOMEHa

IIK-3: Cnoco0eH 3KCNIyaTUPOBaTh 00beKThI NPOdecCHOHAIBHOM 1eATeTbHOCTH, B TOM YHCJIe TeNJIOBbIe KOTJbI Ha
TBEPJOM, KHIKOM M ra3000pa3HOM TOILIHBE; TPYOONPOBO/bI M TEIJIOBbIE CETH, a TAKIKE TeNJIOMeXaHU1ecKkoe 000py1oBaHne
TEIJIOBBIX CTAHIIMI

Ymern:

ITK-3-VY1 aranu3upoBaTh HHGOPMALHIO O HOBBIX THIAX U KOHCTPYKIHUAX TEINIOMacCOOOMEHHOTO 000pyIOBAHUS, IPUHINIIAX WX
JIEHCTBUS, METOJ]aX MX pacueTa U MPOEKTUPOBAHMS.

IIK-1: Cnioco0eH NpoeKTUPOBATH H KOHCTPYMPOBATH KOTe/IbHbIE, IECHTPAJIbHbIE TEIUIOBbIe H MaJlble TeIIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CEeTH ¢ UCNO0/Ib30BAHNEM HU(POBLIX TEXHOJIOTHH

YMmerb:

ITK-1-Y1 npuMeHATs COBPEMEHHBIC PACUYETHBIE IPOTPAMMEI ITPH MPOSKTHPOBAHUH TEIIOMACCOOOMEHHOTO 000PYI0BaHHS
MPEeNNPUITHH U TEIIOBBIX 3JIEKTPOCTAHIIUHI

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10JIy4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U CHCTEMAX

YMmerb:

OIIK-3-Y2 npumMeHsITh 3Hepro3¢hGeKTUBHBIE TEXHOJIOTUH IIPU pacdeTe U MPOSKTUPOBAHUH TEIUNIOMAaCCOOOMEHHOTO 000PYI0BaHHS

OIIK-3-Y1 ananu3upoBaTh HHOOPMAIIMIO O HOBBIX THUIAX U KOHCTPYKIHSIX TEIIOMAacCOOOMEHHOTO 000y I0BaHHMS, IPUHIIUITAX X
JISHCTBUS, METOJ]AX MX pacueTa U MPOSKTUPOBAHMUS

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKTHI MPO(ecCHOHATbHOI 1eSITeJIBHOCTH, B TOM YHCJIe TENJIOBbIe KOTJIbI HA
TBEPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIbI U TEIUIOBBIE CETH, 2 TAKIKE TeMJIOMeXaHHYecKoe 000py1oBaHne
TeIJI0OBbIX CTAHIMI

Baanernb:

[1K-3-B1 HaBbIKaMH TIPOBENCHUS TEIUIOBBIX, THAPABINYECKAX M KOHCTPYKTHBHBIX PAcueTOB TEITIOOOMEHHOTO 000pYIOBaHUS

IK-1: Cnocooen MPOEKTUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbLIC TCIJIOBbIC U MaJibl€ TEIVIOECHTPAJINU, a
TAKXKE TCIJI0OBbIC CETH ¢ UCNTOJIB30BAHUEM III/I(l)pOBLIX TEeXHOJIOTui

Baanernb:

[IK-1-B1 nuudpoBbIMU TEXHOTOTUSAMH B chepe TeIIoMacCOOOMEHHOTO 000PYI0BaHHS M MIPOMBIIIICHHOCTH

I1K-1-B2 HaBbIKAMHU IMPOCKTUPOBAHHUA TEMI0MaccOOOMEHHOTO O60py£[0BaHI/IH C UCTOJIb30BAaHUEM TEXHUUYECKOU U HOpMaTPIBHOfI
JOKYMCHTaIIUN

OIIK-3: Crioco0eH 1eMOHCTPUPOBATH IPUMEHEHHEe OCHOBHBIX CIIOCO00B MOJIy4YeHHsl, MPeodpa3oBaHusl, TPAHCIIOPTA U
HUCIOJb30BAHUA TEIJIOTHI B TEIMVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMax

Baanernb:

OIIK-3-B1 TepMuHONOTHEH B 00JIACTH TEINIOMAaCCOOOMEHHOTO 000PYIOBaHMUS PEATPHAATHH

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHS TeM /B 3aHATHS/ / Kypce HHIUKATOPBHI H L. sieMble
KOMIeTeHIHii pecypchbl padoThI
Pa3gen 1. OcHoBHBIC
TOJIOKEHUS
Ten1000MeHHOro
o0opynoBaHus
1.1 Knaccugukarms 4 4 OIIK-3-31 TIK- J.1
TEII00OMEHHOTO 1-31 TIK-3-31 JI1.2J12.1
o6opynoBaHusl. [1K-3-32 J12.2 J12.3
PexynepaTuBHble 2.4
TETUI00OMEHHUKHI 213202354
HEIPEPBIBHOTO JIEHUCTBUS.
PexynepaTtuBHble
TETUI00OMEHHUKHI
[IEPUONYECKOTO JIEHCTBUSI.
PereneparuBHbie
TeI000MeHHUKH. /JIek/




1.2 TennoBoil KOHCTPYKTHBHBIN 6 OIIK-3-Y1 J1.1 P1
pacyer peKyrnepaTUBHBIX, OIIK-3-V2 IIK JI1.2J12.2
pereHepaTuBHBIX U -1-Y1IIK-3-VY1 JI2.3
CMECHTEIIb HBIX allllapaToB J12.4J13.2
Mp/ 212233524

1.3 Uccnenoanue paboTh 2 OIIK-3-B1 IIK- JI1.1
peKyneparopa u 1-B1 IIK-1-B2 JI1.2J12.2
KOXKyXOTPYOHOTO I1IK-3-B1 J12.3
TernoooMeHHuKa /J1ab/ JI2.4J13.1

J3.2
212202354

1.4 IMonroToBka k 68 OIIK-3-31 J1.1 P1
MIPaKTUYECKOMY 3aHATHUIO U OIIK-3-Y1 JI1.2J12.2
nabopaTtopHoii paboTe. OIIK-3-Y2 23
Brimonaenue, oopmiieHre U OIIK-3-BI1 ITIK- JI2.4J13.1
MOATOTOBKA K 3aIlIUTE 1-31 TIK-1-VY1 JI3.2
nabopaTopHOI [IK-1-B1 [IK-1 | 21 32 33 54
paboThl. BeimonmHeHNe -B2 TIK-3-31
KypCOBOTO IPOEKTA. TIK-3-32 IIK-3-

/Cp/ V1 I1IK-3-Bl
Pa3gen 2. CymunjibHble U
BbINIAPHbIE YCTAHOBKH

2.1 BrimapHsle, onpecHUTENbHbIC 4 OIIK-3-31 TIK- J.1
W KpACTAJUIM3aLAOHHBIE 1-31 IIK-3-31 JI1.2J12.2
ycraHoBKU. [leperonnsie u TIK-3-32 J2.3 7124
PEeKTH()HUKAITUOHHBIC D152 323 D4
ycraHoBkH. CyIINITBHBIC
YCTaHOBKH. AGCOPOIIMOHHEIE
U aJICOPOLIMOHHBIE anmnapaThl.

TemnooOMeHHUKH-
yTHIIH3aTOpEL. Beibop
CTaHJIAPTHOTO
obopynoBanus. /Jlex/

2.2 TeroBoit u MaTepuaaIbHBINA 6 OIIK-3-V1 J.1 P1
OayaHc BBITAPHBIX OIIK-3-Y2 IIK JI1.2J12.2
ycraHoBok. /IIp/ -1-Y1 IIK-3-V1 J12.3

J12.4J13.2
21322053 54

2.3 UccnenoBanue 2 OIIK-3-B1 IIK- J.1 P3
IUIACTUHYATOTO 1-B1 TIK-1-B2 JI1.2J12.2
TEMJI000MEHHOTO TIK-3-B1 3
ammapata /J1a6/ J12.4J13.1

J3.2
212233524

24 IToxroroBka k 79 OIIK-3-31 JI1.1 KM1 P1
MPaKTUYECKOMY 3aHSTHIO U OIIK-3-V1 JI1.2J12.2
nabopaTopHOit padoTe. OIIK-3-V2 J12.3
Brmmonurenne, opopmierue u OIIK-3-B1 IIK- | JI2.4J13.2
MOATOTOBKA K 3aIATE 1-31 TIK-1-Y1 | D1 52 D3 54
nab0opaTOpHON pabOTHL. IK-1-B1 IIK-1
JeaspaTopsL. -B2 I[1K-3-31
I'a30KUIKOCTHEIE U T1K-3-32 I1K-3-
KHUJIKOCTHO->KUIKOCTHBIE VY1 IIK-3-B1
CMecCHTeNbHBIEe (KOHTaKTHEIC)

TEII00OMEHHUKH.
Tepmuueckue
MIPOU3BOJICTBCHHBIC
TEIIoMaccOOMEHHBIE
MIPOLIECCH U YCTaHOBKH.
IMoxroToBka k 3x3ameny. /Cp/

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

9K3aMeHa /JK3aMeH/ 1-31 IIK-3-31 JI1.2J12.1
TIK-3-32 J2.2J12.3
J12.4J13.1

J3.2

0102232354




5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbICe MepOnpUsiTHA (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI 115
€aMOCTOAITEJIbHON MOATOTOBKH

IIpoepsemblie
Kon KonTtponsHoe
UHIUKATOPbI Bomnpocs! ams HoAroTOBKU
KM MEpPOIIPUATHE o
KOMITCTCHIIN
KM1 IloaroroBka k MK-1-31;IIK-1- 1. ITpumenenus 1 Knaccu(UKAIUS TEIIOOOMEHHBIX allapaToB.

OK3aMCHY

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

2. OCHOBHBIE KOHCTPYKIINH TEINIOOOMEHHBIX aIlllapaToB.

3. KoxxyxXoTpyOHbBIE U CEKIIMOHHBIC TEIIIOOOMEHHBIC ammaparhkl.
KoncTpykius 1 mpuMeHeHue.

4. [nacTuHYaTHIE TEINIOOOMEHHUKH IS )KUIKUX U ra3000pa3HbIX
TemnoHocuteneil. KoncTpykuuu u npumenenne

5. 3MeeBUKOBEIE, CITUpABHBIEC TEIUIOOOMEHHUKH. VX KOHCTPYKITHH.
6. XapakTepHbIe TapaMeTphl TEIIIOHOCHTENEH B TEMII000MEHHBIX
arnmaparax - CKOpOCTH TeMIIepaTypsl, KO3 QUINEHTHI

TEeIJIOOTAAYH.

7. Bugs! pacdera TemI000OMEHHBIX alIIapaToOB - TEILIOBOM
KOHCTPYKTHBHBII, IOBEPOUYHBIN THPABINYECKUNA U JP.

8. Kimaccudmkanus 1 KpaTkasi XapaKTepHUCTHKa OCHOBHBIX METOJJOB
pacdera TeII000OMEHHBIX allapaToB.

9. Ompezenenre TEMIOBON HATPy3KH ammapara 10 rpagiueHTy
TeMIepaTyp TEIUIOHOCUTENS Ha TIOBEPXHOCTHU TETIO0OMEHa.

10. ITocnenoBaTenbHOCTH TEMIOBOI0, KOHCTPYKTUBHOIO U
KOMITOHOBOYHOT'O pacdeTa KOKyXOTpyOHOTO TemI000MEHHHKA.

11. Dddexrurnocts TermmoodMennuka. Ee pusnueckuit cmpica. Yucao
€IMHHI] ITepeHoca.

12. [TocnenoBaTenbHOCTH pacyera TeruioodOMenHrnka meroom E - N.
13. Pacder k03¢ UIMEHTOB TEMIOOTAAYH B TEIIIOOOMEHHBIX anmaparax
B CIIy4ae MX 3aBUCHMOCTH OT TEMIEPATypHI

MOBEPXHOCTH TETUIOOOMEHa.

14. OpeGpennblie TpyOUaThie TEI000MeHHUKN. KOHCTpYKINY 1
pUMeHeHUe XapaKTepucTHKH opedpenus. TexHomorus

opeOpeHust.

15. DddexruBHOCTE Opedpenust. DPPEeKTHBHOCTE OpEeOPEHHOIH
noBepxHocTH. Pacuer koaddummenra remnonepenaun s
OpeOpEHHBIX TIOBEPXHOCTEH.

16. I'mnpaBimaecknii pacdeT TemI000MeHHBIX armapaTtoB. OCHOBHBIE
BHUJIBI THIPABINIECKHUX MTOTEPh B TEIIOOOMEHHUKAX.

Onpenenenue TpedyeMoil MOITHOCTH HA MPOKAYKY TETUIOHOCUTETISL.
17. CiocoObl yBeTHUEHHS TEIIOBOM HATPY3KH B TEINIOOOMEHHBIX
anmapaTtax (opedpeHue, HHTeHCH(UKAINS TEIII000MeHa)

18. PexynepaTuBHBIE TEIIOOOMEHHUKH NEPHOAUUECKOTO IEHCTBUS C
BOJISTHBIM M MTApOBBIM MojorpesoM. OnpeneneHue

BpPEMEHH HarpeBa TCTUIOHOCHUTEIIS.

19. Ipuaiun paboTs! TemIoBsIX TpyO. Tumsl ¢putmieit. OnpeneneHus
KOJIMUECTBa MepeJaHHoro Temna. OrpaHndeHus Ha

paboTy TemIoBbIX TpyO. Terui0oOMeHHbIE anmapaTsl Ha TEIUIOBBIX
TpyOax.

20. PerenepaTuBHBIE TEIIOOOMEHHBIE alapaTsl 11X OCHOBHEIE
KoHCTpyKiMu. [IpenMyIecTsa 1 HEAOCTATKH MO CPABHEHUIO

C PEeKyIepaTHBHBIMH.

21. M3MmeHeHue TeMnepaTtyp Hacaaku pereHeparopa. Koaddumment
aKKyMyJIALIMK Hacaaku. TemrnepaTypHblil rucTepesuc.

22. Koa¢duimeHT Temionepesain pereHepaTuBHOTO TEIIIO0OMEHHHUKA.
CpaBHeHHE TEIUTOBOH 3P PEKTHBHOCTH

pereHeparopa U peKkyneparopa.

23. H-d quarpamma BaXHOTO BO31yXa. Bui OCHOBHBIX IIpoOLiECcCOB
00pabotku Bo3ayxa B H-d muarpamme.

24. Buz OCHOBHBIX IIPOIECCOB 00pabOTKM BO3AyXa B CMECUTETBHBIX
terioooMeHHnkax B H-d nuarpamme.

25. AnmnapaTsl BIa)XHOTo Bo3ayxa. Mx pacuer npu nomomu

ko3 uieHTa BIaroBpIIaIeHus.

26. CootHomenue JIstonca u ypaBHeHHe Mepkens VX npuMeHeHHe 11
pacdeTa TEMI00OMEHHBIX aNlapaToB BIAXKHOTO

BO3/yXa.




27. KOHCTPYKIIUN CMECUTEIIBHBIX TEINIOOOMEHHUKOB. TerioBoi u
MaTepuanbHbIi 0anaHCc CMECHTENbHBIX

TeII000MEHHHUKOB.

28. IocenoBaTeNbHOCTH MIOCTPOCHUS MIpoIiecca 00pabOTKH BO3AyXa B
CMECUTENIbHBIX TerooOMeHHNKax CpeaHss

Pa3HOCTB TEMIIEPATYP B CMECUTEIIBHBIX TEINIOOOMEHHHKAX.

29. INocrenoBaTeNBHOCTE pacyeTa IMOJIBIX M HACaTOYHBIX CKpyOOepoB.
30. Cuctemsl 000pOTHOTO BOfOCHAOKeHNA. 11X Ha3HaUeHHE U
KiIaccuuKarys.

31. CpaBHHTENBHAS XapaKTEPUCTHKA OCHOBHBIX THIIOB TPAJNpPEH.

32. KoHCTpyKIus BEHTUIATOPHOM I'PaJUpPHU U allapara BO3LyIIHOIO
oxyaxaeHus: Beioop pacueTHo TeMIepaTyphl U

BJIQ)KHOCTH aTMOC(EPHOTO BO3yXa.

33. IIpuMeHeHue BBINAPHBIX YCTAHOBOK. CXEeMBI U KOHCTPYKIUH
BBIMAPHBIX YCTAaHOBOK.

34. IlpuHUMT AEHWCTBUS BHIMAPHBIX anmnapaToB. MaTepuanbHbIA 1
TEIJIOBOH OaaHc BRIIAPHON ycTaHOBKH OmpernenieHue

KOJIYECTBA [1apa Ha BBIMTApKYy.

35. Pacnionaraemas ¥ rojie3Hasi pa3HOCTb TeMIIEPaTyp B BBIMApPHBIX
ycTaHoBKax. TUIBI Jenpeccuil B BBIMAPHBIX YCTaHOBKAX,

UX BBIYHCIICHHE.

36. [TocenoBaTenbHOCTD pacyeTa OAHOKOPITYCHOMN BBITApHOH
YCTaHOBKH.

37. OcobeHHOCTH pacdeTa cpemHell pa3sHOCTH TeMITepaTyp U

K03 GHUIHEHTa TEIUIOOTAAYHN B IPperolieil kamepe BBIITapHOTO
anmnapara.

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

BJIarOCO/ICPIKAHHE.

39. Knaccugukarnus BiaxHbIX MaTEpHAIOB ¥ NPHHIUIHAIBHBIC CXEMBI
YCTaHOBOK JUTS MX CYIIKH CyIIMIBHBIC aTeHTHI.

40. Kuneruka cyniku. Meronsl pacyera BpeMEHU CYIIKU B €€ IEPBOM U
BTOPOM INEPUOAAX.

41. MatepuanbHbIii KOHBEKTUBHOW CYIIMIILHOM YCTaHOBKHU
CocraBIsIonie TEIUIOBOTO OaaHca CYIIMIBHON YCTaHOBKH.
Teoperuueckas CymuiKa.

42. TIpunnumn padoTsl TEIUIOBIX Tpy0. Tumsl putuiei OnpeneneHus
KOJIMYeCTBa MepeJaHHoTo Teria OTpaHnYeHUs Ha

paboTy TEIIOBBIX TPYO.

43. IIpoueccsl neperoHku U pektudukauuu. Ux npumenenue. Otauune
MPOLIECCOB BBIMAPKH U NMEPETOHKU

44. Tunsl cMecel KUJIKUX KOMIIOHEHTOB. 3akoH Payis.

45. lnarpaMMbl pacTBOPOB XKHUIKUX cMeceil.(P-x, t-x,y, X-y-
JauarpaMmsl ). X ocTpoeHne U Ha3HaueHue

46. IIpocras, HeNpepbIBHAsE © MHOTOKpaTHAs reperonka Cxembl
YCTaHOBOK M M300pa’keHHe IPOIIECCOB B t-X.y THAarpaMMe.

47. Cxema 1 NpUHIMII pabOThl PEKTU(DUKAIMOHHON YyCTaHOBKY.
MarepuasbHbIi OaaHC PEKTUPHUKAIIMOHHOHN YCTaHOBKH.

48. ®nermoBoe uncino. MuanMansHoe ¢aermoBoe uncio. OnpeneneHne
9HCJIa TAPENIOK B PeKTU(HUKAIMOHHBIX KOJTOHHAX.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsl

Hazsanune
paboTsl

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

Copnepxanue pabOTHI




P1 KypcoBoii mpoekt IK-1-31;1IK-1- Tun annapara U UCXOAHbIE IapaMETPhI BBIAAIOTCS NIPENOAaBaTENEM
"TemmioBoi u YI;IIK-1-B1;ITK-1- | uHAMBHIyaIbHO IO BApUAHTAM.
THIPaBIMYECKUI B2;IIK-3-31;I1K-3- | PacdyeTHO-IOACHUTENbHAS 3aIIMCKAa KYPCOBOTO MPOEKTA JOJKHA
pacuer 32;IIK-3-Y I;IIK-3- | comepxatb:
TEII000MEHHOTO B1 TUTYABHBIN TUCT
arnmapara" 3aiaHue Ha KypCOBOM MPOEKT
Conepxanue
Beenenue
Teopernueckas 4acTb (onucanue GYHKIUI BEIOPAHHOTO arperara, ero
CpaBHUTEIbHAS XapaKTEPUCTUKA C aHATIOTHIHBIMH
00BeKTaMN)
IIpakTuyeckas 4acTh (pacyeT TerwI000MEHHOO amnmnapara)
3aKio4eHue
CIHUCOK UCTIOIh30BAHHBIX HCTOYHHKOB
IIpunosxenus
P2 JlaGopaTopHas [MK-1-B1;IIK-3- OcymecTBisieTcs: 03HAKOMIIEHHE C KOHCTPYKIMEH 1 MIPUHITUIIOM
pabdota Nel B1;0IIK-3-B1;ITK-1 |paboTsl 1 pacueTa KOKyXOTPYyOHOTO TEIIOOOMEHHUKA B MTPUIOXKECHUH B
"UccnenoBanue -B2 OHJIAHH-PEXUME
paboTsI
peKyneparopa u
KOKyXOTPYyOHOTO
TerIooOMeHHUKA"
P3 JlabopaTopnas [TK-1-B1;I1K-3- HccnenoBanue TIaCTHHYATOTO TETNIOOOMEHHOTO armapaTa
pabota Ne2. B1;0IIK-3-B1;I1K-1
HUccnenoBanue -B2
paboTHI
TUTACTUHYATOTO
TEII000MECHHHKA

5.3. OueHo4Hble MaTepPHAJIbl, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

®dopMoii TPOMEKYTOUHOH aTTECTALUK MO AUCHUILTHHE SIBISIETCS 9K3aMeH. Huke npeacrasieH obpaser Ouiiera Uit 3K3aMeHa,
MPOBOANMOTO B IHCEMEHHOI (hopme.

MHuHHCTEPCTBO HAyKH U BeIcIIero oopazosanus Poccuiickoit denepannu

DenepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE

BBICILIETO 00pa30BaHUs

«HanuoHanpHbIN HCCeI0BaTENbCKHI TEXHOJIOTHYECKUN YHUBEPCUTET

«MUCuC»

HoBoTpowunkuii ¢pumuan

Kacenpa amekTposHepreTHKY U IEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «TermoMaccooOMeHHOE 000pyAOBaHNE IPSIIPUSATHID
Hamnpasnenue: 13.03.01

®dopma 00yueHus: 3a04Hast

<D0pMa MMPOBCACHUA 3K3aMCHA: TIMCbMCHHAA

1. IlpumeHeHus U KnaccUPpUKALUS TEIUIOOOMEHHBIX aINapaToB.
2. Onpenenurs CTeneHb OpeOpPEeHHs 110 TeOMETPUH pedep.

JIMCTaHITMOHHO 9K3aMeH MOXET IIPOBOJUTHCS B 3IEKTPOHHOM Kypce. DK3aMeHAIIMOHHBIHN TecT coaepxut 30 3ananuii. Ha pemenne

orBoauTcs 30 MUHYT. PaspelnieHHbIE MOMBITKY - OJHA.

Oopa3zerr 3agannii 1151 9K3aMeHa, npoBoaumoro aucranmuonno (IMIK-3-31,¥1,B1; YK-1-31,¥1,B1; VK-3-31,V1,B1):

1. ITpn xuneHnn KUAKOCTH HA MMOBEPXHOCTH TBEPAOTO Tena Hanbojee MHTEHCUBHBIN POCT 3HadeHHH Kodddurmenrta
TEIUIOOTAAaYd HAOJII0LaeTcs B 00JIaCTH:

€CTECTBEHHOH KOHBEKLIUH

KPUTUYECKOH TOUKU

IUICHOYHOTO PeXHuMa

My3BIPEKOBOTO PEXKHMA

B kputeprassHOM ypaBHEHNH KOHBEKTHBHOTO TEIUIOOOMEHa JUI TypOYJICHTHOTO Tede-HHUS JKHIKOCTH B TpyOax, B
OTIMYHE OT YPaBHEHUS IS JAMUHAPHOTO TEYEHHS, OTCYTCTBYET:

Kputepuii PeliHonbaca

kputepuit IIpanaras

kputepuii Hyccenbra

kputepuii I'pacroga

Pacuer KOHBEKTUBHOTO TEMIOOOMEHA B 3aMKHYTOM MPOCTPAaHCTBE MPOU3BOIAT C MOMOIIBIO:

SKBHBAJICHTHOTO KO3(dHUIMeHTa TerooTnaan

SKBHBAJICHTHOTO KO3((UIMEeHTa TEeIIONpOBOIHOCTH

SOoooog

OoOovYoooog




“oooodoo

SKBHBAJICHTHOTO KO3 duImenTa remnonepesadn

SKBUBAJIEHTHOTO KO3((HUIMEHTa TeMIIepaTypOIpPOBOJHOCTH

B xpuTepransHOM ypaBHEHHH KOHBEKTHBHOTO TerutooOMeHa oTHomeHue (Prk/Prcr)0,25 yauTsBaer:
cBOOOIHYIO KOHBEKIIUIO

HalpasJeHHe TEIUIOBOTO MOTOKa

MOMPaBKy Ha Ha4albHBIA y4acTOK

¢bm3uYecKre CBOHCTBA KHUIKOCTH

IIpu ucnonp30BaHUK KPUTEPUANILHBIX ypaBHEHHMH, nmoiydeHHbIX B. I1. McaueHko ans pacuera KOHBEKTUBHOIO

TermooﬁMeHa B Iy4Kax TPyO, 3a ONPEeIsIOUINI pa3Mep IPHHUMAIOT:

SCOoggegooNoooSssooog

JUTHHY TPYOBI;

HapYXHBIH THaMETp TPYyObI

BHYTPEHHHH AHuaMeTp TPYOsl

SKBUBAJIECHTHBIH AMaMETp MEXTPYOHOTO HPOCTPAHCTBA

CymecTByIOT ciemyromue GU3NIecKd JEMEHTApHBIE CIIOCOOBI MEpefadl TEIUIOTHI:

KOHBEKLIUS

TEMJIONPOBOAHOCTD

JYYUCTHIH TEIUI00OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTE

TemnepaTtypHoe mose — 3To:

COBOKYITHOCTh 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTpPHBAEMOTO TeNa B JaH-HBI MOMEHT BpEMEHU
COBOKYIHOCTb 3HAUEHMI TEMIIEpaTyp BO HAYaJlbHBIX TOYKAX PACCMATPUBAEMOTO TE€Na B JaHHBIH MOMEHT BPEMEHH
COBOKYITHOCTb 3HaU€HWH TEMIIEpaTyp BO HAa4aJIbHBIX TOYKAX PACCMAaTPHUBAEMOIO Te€Nla B Ha4aJIbHBII MOMEHT BPEMEHH
TemmnepaTypHbIi TPaluEHT — 3TO BEKTOP, HAIIPABICHHBIN:

MO BEPTUKAIIM 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 TemaoOTH MPU HETIOCPEIACTBEHHOM CONPHKOCHOBEHHHM TN MM BHYTPU TBEPJOTO Tena, 00yCIOBIEHHAS

TCIUIOBBIM ABH)KCHUEM MHUKPOYACTHUI], Ha3bIBACTCA:

13.

DDHD;EHDD;DDEEDDH

TEIUIONPOBOTHOCTHIO

KOHBEKIIUS

JYYUCTHIA TEIUIO0OMEH

W3oTepmideckne MOBEPXHOCTH:

HIePECEKAIOTCS

3aMBIKalOTCs Ha cels

HE 3aMBIKafOTCs Ha cels

ITpn momepeyHOM OMBIBAaHMH OAWHOYHOTO IIUIMHIpPA HAMOOJbIIee 3HaYeHHE Kod((UIIMeHTa TEeII00TIaul HaOIIo1aeTcs:
B JI000BOM yacTH (pu 3HaueHuu yrna ¢ = 0)

B KOPMOBO# yacTu (rpu 3HaueHuu yria ¢ = 180)

B OOKOBOW yacTH (IpH 3Ha4eHWH yriaa @ = 90)

HE M3MEHSETCs TI0 TIOBEPXHOCTH TP JIFOOOM 3HAYCHUH YIiia ¢

IIpu TaMUHAPHOM TEYEHHH JKHIKOCTH B TpyOax KOA()(HUIMEHT TEIUIOOTAAYM U3MEHSCTCS MO JUIMHE KaHala P YCIOBUH:
I/d > 50

1/d <50

1/d <50

I/d = 50

[pu meHOYHOW KOHIICHCAIIMH Tapa B CIydac JaMHHAPHOTO JIBIDKCHUS IUICHKH KOHJEH-CaTa TEIUI0O0OMeH

OCYIICCTBIIACTCA ITYTEM:

U
U
O
U

14.

KOHBEKIIMU M TEIUIONPOBOJHOCTU
TEIUIONPOBOIHOCTH

TEIUIOOTIauN

TeIuIonepeauu

Ecnu ko3 UIHeHT TeIIo0TAaYH TPETHEro psia KOPHIOPHOTO Iydka TpyO mpuHATh 32 100%, TO K03 dunueHT

TCIUIOOTAA4YU BTOPOI'O psiia 3TOTO ITyYKa COCTAaBUT!

0
U
U
O

15.

80%
85%
90%
95%
Jlis Bo3myxa KpUTEpHANbHOE YPaBHEHUE IPH JI000M YaCTHOM CIydae KOHBEKTHBHOTO TEINIOOOMEHA B CTAI[MOHAPHBIX

YCJIOBUAX MOXKCT OBITH MPEACTAaBJICHO B BUJC!

:EHDE;DDEH

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Juddysnonnoe uncio Hyccenbra onpenensiercs o Gpopmyie:

NuD =1 *D

NuD=v/D

NuD =1/D

NuD =1/ D

Lenpro MOBEPOYHOTO TEIUIOBOIO pacuera TEINIOOOMEHHHKA SIBISICTCS ONPEeiCHHe:




O IO N TTOBEPXHOCTH TEII00OMEHa

0 ko3 duIMeHTa TermIonepeaaun

0 HadaJBHBIX TEMIIEpaTyp TEIIOHOCHUTENEH

O KOHEYHBIX TEeMIEPaTyp TEIIOHOCHTENICH

O BCEX BBILICTIEPEUHCICHHBIX TapaMeTpoOB

18. [Tox BOASHBIM 5KBUBAJIEHTOM IOHMMAIOT IIPOU3BEICHUE:

0 W =C*G

O W = C*(t2-tl)

0 W = C*2

0 W= k*F*tcp

19. B cxeme ycTaHOBKM pereHepaTHBHBIX MOJOTpeBaTelNell muTaTenbHoi Boasl Ha TOL mo-gorpeBareny HU3KOTO JaBICHUS
(ITHJ) paboTatoT noj HaopoM KOHJEHCATHOTO HAacoCa, CO3JAIONIEro JaBICHUE BOIHI ...

0 6omee 60 kr/cm2

O He BbIme 16 kr/cm2

O 6omee 60 kr/cm2

0 MeHee 6 Kr/cM

20. TpyOHBII ITy40K B IMOJIOTPEBATEISIX CETEBOW BOIBI M3TOTABINBACTCS U3 ...

U MEIu

O KOMIIO3UIMOHHBIX MaTepHajIoB

O JIATYHU WIM CTajlu

O XKapOIIPOYHOH CTaIU

21. Koaddumment Temnonepenaun k nzmepsiercs B CIEAYIOUINX €ANHUIIAX:

0 Br/m2

0 Bt/(M-C)

0 Bt/™m

O Bt/(M-K)

N Bt/(M2-K)

0 Bt/(M2-C)

22. Jns s dexTuBHON pabOTHI TEIUIOBOM H30ISIUN HEOOXOAUMO, YTOOB!I KPUTHUCCKUIT THa-MeTp:
0 ObLT MEHbLIE HAPYXHOTO AWAMETpa U30JIALUU

O OBUT MEHBIIIe BHEITHETO AHaMeTpa OTOJICHHOTO TPyOOIpoBoOIa

O ObUT OOJIBIIE BHYTPEHHETO IUaMeTpa TPyOOIpoBoaa

O ObLT OOJIbIIIE BHEITHETO JHaMeTpa OrOJIEHHOTO TpyOOnpoBoa

23. TeruIon30IAHOHHBIMU CUUTAIOTCS T€ MaTEPHANBI, KOA()(HUIMCHT TEIUIONPOBOIHOCTH KOTOPBIX
0 A > 0,2 Br/(m-C)

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

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

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

24. Jlune#HBIN K03 GUINEHT TeIIonepesadl — 3T0:

O KOJIMYECTBO TEIJIOTHI, MPOXOAIIEH Yepe3 eMHUIYy TOBEPXHOCTH CTEHKU B €JUHMILY BPE-MEHU OT TOPSYEro K
XOJIOZHOMY TEIUIOHOCUTENIO MPU Pa3HOCTH TEMIIEpATyp MEXIYy HUMHU B OAUH IPagyc

O TEIUIOBOH TOTOK, IPOXOAAIINI Yepe3 OIWH KBAAPATHBIN METP MOBEPXHOCTH IPH PAa3HOCTH TEMIIEPATYp MEXIY
IOBEPXHOCTBIO TeJlA U OKPYKAOUIel Cpeloil B OJUH rpaayc

0 KOJINYECTBO TEIJIOTHI, MPOXOILEH Yepe3 oAUH METP AJUHBI TPYObl B €IMHUILY BPEMEHHU OT rOpsSYero TEIIOHOCUTENS K

XOJIOHOMY TIPU Pa3HOCTH TEMIIEpaTyp MEX1y HUMHU B OJIUH Ipayc
KOJIMYECTBO TEIUIOTHI, IPOXO/AIIEe B €IUHUILY BPEMEHU Yepe3 €IUHHILY TOBEPXHOCTH

Jna uHTeHcu(UKaUK Mpolecca TeIionepelaurd OCYIIECTBIAIOT CIEAYIOIUEe MEPOIIPU-ITHSL:

YBEIIMYUBAOT TEMIIEPATYPHBIA HAMOpP MEXIY TEIUIOHOCHTEISIMU

MIPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEJIMYMBAIOT TOJIUHY TEIJIOBOW U30JISILIUUA

MPUMEHSIOT MaTePHaIbl ¢ BEICOKUMH KO3(h(GHUIIEHTaMH TEIIONPOBOIHOCTH

YMEHBIIAIOT MaKCUMaJIbHOE TEPMUYECKOE COTPOTHUBIICHUE

BCE BBIILICHEPEUHCIICHHBIE MEPOIIPUITHS

PaGouwmii nuamna3oH cpeqHeTeMIEpPaTypHBIX MPOLIECCOB U YCTAHOBOK COCTABIISET ...

1o 200 °C

ot 150 mo 700 °C

cseime 200 °C

mmwxke 300 °C

B pereHepaTuBHBIX MojorpeBaTeNsaX MUTATEIbHON BOJBI HU3KOro AasieHust [IH][ naBnenue rperomiero mapa
MPUHUMAETCS, KaK PaBUIIO, C TAKUM pacd€TOM, YTOOBI TEMITEpaTypa ero HACHIIIECHHS MPEBhINIaia TEMIIEPATypy BOABI Ha BBIXOJE HA

:DEHD?EIDDHD&)E

O 20 — 40 °C

O 5-10°C

O 30 -50°C

0 40 — 60 °C

28. Ipn oxmaxaeHUH HEOTPAaHWIEHHOM IUIACTHHBI B YCIOBHUSX HECTAI[IOHAPHOTO PEXKMMa HEOOXOIMMO OIpPE/IeITUTh

BCTIOMOTATEIbHYIO IEPEMEHHYIO [, KOTOPAas CBA3aHa C MePHOINIECKON (QyHKITHElt:
O yl= cos n




yl=sin p
yl=ctg p
yl=tgp

TennoBo#l MOTOK, MPOXOASAIINNA Yepe3 TPEXCIOWHYIO TIOCKYIO CTEHKY, Oyaer:
OJIMHAKOBO ISt 1-TO cios

OJUHAKOBO 2-TO CIIOS

OJIMHAKOBO 2-TO U 3-TO CJIOS

OJUHAKOBO I 1-T0, 2-r0 U 3-r0 ClIoeB

TeroBoil MPOBOUMOCTBIO CTEHKH Ha3bIBACTCS:

OTHOIICHHE KOA(PGHUIMEHTa TETUIONPOBOIHOCTH CTEHKH K €€ TOJIINHE
OTHOIICHHE TOJIIUHBI K KO3()(OUIMEHTY TEIIONPOBOIHOCTH CTEHKH
nmpousBeeHre Kod(duimenTa TerIonpoOBOHOCTH CTEHKH U TOJIIHUHBI

(O8] N
DEHQDHDDijD

5.4. MeToauka olleHKH OCBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

O1eHKa pe3yNnbTaToOB 3aIUTh KypCOBOTO NMIPOEKTA OCYLIECTBIISAETCS M0 OaTBbHON CHCTEME («OTIUYHOY, «KXOPOILOY,
«yIOBIIETBOPUTEIBHOY, HEYIOBIETBOPUTENBHOY). KypcoBOH MPOEKT CUNTAETCS BBINOIHEHHBIM YCHELIHO, ECIIH TIPH €T0
OIIEHWBAHMH TTOJTy4eHA OIICHKA HE HIDKE «YJOBIECTBOPUTEIHHOY.

[Ipu noBeneHNH 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPUSMH OLICHKHU SIBIISIOTCS:

«OTnu4HO»: Pabora coltep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATENEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTu. [Ipy 3amuTe paboTH CTYIeHT
MOKa3bIBaeT TIIyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO ONEPHUPYET PACICTHBIMU JJAaHHBIMH; JIETKO OTBEYACT HA IIOCTABJICHHEIE
BOTIPOCBHI.

«Xopouioy: Pabora cozep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLINOOK B
pacderax, JJOTHYHBIM U ITOCTIeI0BaTENbHBIM N3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH gacTu. [Ipn 3amuTe paboTHI CTYIeHT
MOKa3bIBaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHUIT OTBEYaeT Ha OCTABICHHBIE BOIIPOCHI.

«Y IOBIETBOPUTENBHOY: Pabora conepkuT pacueTHyto 6a3y, XapakTepU3yeTcss HaIWYHEM OT/ENbHBIX OIMOOK B pacyerax.
ITpu 3ammTe CTYICHT MPOSBISLET HEYBEPEHHOCTD, IIOKA3bIBACT ClTaboe 3HAHNE BOIIPOCOB TEMEBI, HE aeT IOJHOTO,
apryMEHTHPOBAHHOTO OTBETA HA 3a/IJaHHBIC BOIIPOCHL.

«HeynoB1eTBOPUTETBHON: PaboTa He colepKUT pacueTHyro 0a3y, He OTBe4aeT TPeOOBAaHHAM, U3JIOKEHHBIM B METOJUUYECKUX
yKa3aHHAX, IMEeT 3HaYNTENbHbIE OIIMOKY B pacdyeTax. [Ipy 3amuTe cTyIeHT 3aTpyJHSACTCSI OTBEYATh HA TIOCTaBIECHHBIC BOIIPOCHI 11O
TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIYCKAET CYIIECTBEHHbIEC OIINOKH.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBIISETCSA 10 OaIbHOM CHCTEME (KOTIMYHOY, «XOPOIIO», «YAOBIETBOPUTEIHHON,
«HEYJIOBIETBOPUTENBHOY). DK3aMEH CUUTAETCS MPOHIEHHBIM YCIIEIHO, €CIIU IIPU €ro MPOBEJEHUH NOTy4YeHa OLIEHKa He HUXKe
«YIOBJIETBOPUTEIHHOY.

[Ipu moBeneHNM 3K3aMeHa B NUCEMEHHOH (hopMe KPUTEPUSMH OLCHKHU SIBISTFOTCS

«OTanyHO»: Bce Bompock! Ounera U3n0XeHbl MOJHO (B paMKaxX MPOTrpaMMBbl Kypca MM JIEKIHOHHOTO Kypca) M TOYHO.
CrHocoOHOCTh CaMOCTOSITENBEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJiep>KaHie OTBETa, yMeHHe 0000maTh MaTepuai,
JIeTIaTh BEIBOABL. [IpaBHiIbHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IIPOBEPOYHEIE) BOIIPOCH B paMKax Omiera. [TonqpoOHoe n3nokenne
OCHOBHBIX I10JIOJKEHUH OTBeTa B JIUCTE yCTHOTO ompoca.

«Xopo1o»: Bce BOmpoCH! B L1eJIOM PACKPBITHI, HO U3JIOKEHbI HEIOCTATOYHO MOJHO (He MeHee, 4yeM Ha 80 — 90 %), nubo B
OTBETE CO/ICPKATCS HETOYHOCTH (B IMEHAX, XpOHOJIOTHH, B HA3BaHUH TEPMUHA TIPH MOHUMAaHWH €T0 CyTH U T.A.). Hanmane
JIOCTaTOYHO MOAPOOHBIX 3amuced B JIncTe ycTHOTO ompoca.

«Y IOBIETBOPUTEILHOY H3noxxeHne kaxaoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OUIMOKH B NMEPUOAU3AIMSX,
KJIaccU(UKaIyaX, TPAKTOBKE OCHOBHBIX IOHATHII U T.J. He3HaHHE 0HOTO 13 BOIPOCOB MOXET OBITH KOMIICHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpPEHHE TIPETofaBaTellsl) IIPH COOTBETCTBYIOMIEeH 3ammcH B JIucrte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepuala, HEyMEeHHE eNIaTh BBIBOIBI.

«HeynoBineTBOpUTETBHON: OrtcyrctBue 3ammceil B JIucte ycTHOrO ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOro BOIpoca
JpYTuM, HATHYHE mrapraikd. V3inokeHne BonmpocoB MeHee, 9eM Ha 60 %. HesHaHNe OCHOBHBIX HOHATHI U TIOJIOKCHUH TEMBI.
HecmocoGHOCTE CBSI3HO M3T0XKUTH MaTepual.

[Ipu noBeaeHNH 3K3aMeHa B AUCTAHIIMOHHO KPUTEPUAMH OLIEHKHU SBISIOTCSA:

«OTnu4HO»: IMonyuenne 6osee 90 % GamIoOB MO TECTY MPH BBHIIIOJHEHUH TECTA 332 PEITIAMEHTHPOBAHHOE BpEMs
«Xopomo»: [Momydaenne ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpPEMS
«Y IOBIETBOPUTEILHO» Ionyuenue ot 50 7o 75 % GannoB IO TECTY IIPU BHINOJHEHHH TECTA 3a PEITTAMCHTHPOBAHHOE

6. YYHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka UznarenbcTBO, TO, 3I1. aJipec
JI1.1 | O.H. bproxanos, C.H. |TemnomaccooOMeH: YueOHUK M.: HHOPA-M, 2013,
[lIeBueHKO
JI1.2 |nmop. pen. M.I. TemnorexHuKa: yaeOHHK M.: 111 "Akagemus", 2013,
ITarpoBa

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.1 |Tlonm TeroTexHuka: Y4ueOHUK M.: Beicu. 1k, 1999,
pen.B.H.JIlykanuna
JI2.2 | T".H.Anekceen OO011ast TeIIOTEXHUKA: M.: Bercm.mk., 1980,
VYueb.mocobue
JI2.3 | Tenerun A.C. TemnomacconepeHoc: Y4eOHHK M.: Meramnyprus, 1995,
JUTS By30B
JI2.4 | Buaun 10.B. Teopernueckue OCHOBBI Kpacnosipck : COYVY, 2015,
TEIUIOTCXHHUKH: http://biblioclub.ru/index.php?
TEIIoMaccooOMeH : yueOHOe page=book&id=497752
rnocooue
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I1. aapec
JI3.1 |C.C. bepman Pacuer TermiooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
anmaparoB page=book&id=220685
JI3.2 [Canoma T. IO. Ileperonnsie u Cankr-IlerepOypr: CaHkT-
peKTH()UKAITUOHHBIC ITeTepOyprekuii rocynapCTBEHHBIH
yCTaHOBKU: MeToin4eckue arpapubiii yausepcutet (CII6IAY), 2016,
yKa3aHus https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. ITepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn « AHTEpHET»
31 |KubepJlenuka www.cyberleninka.ru
32 |H® HUTY MUCuC www.nf.misis.ru
93 | Poccuiickas HaydHas aneKTpOHHAs OMOIHOTEKA www.elibrary.ru
34 | TemnomaccoobMeHHOE 0060pyROBAHNE IPEAIPUATHH https://lms.misis.ru/
6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
1.4 |Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.5 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.7 |Micro-Cap 10 Evaluation
I1.8 | Bbpaysep Google Chrome
1.9 Microsoft Teams
I1.10 |Zoom
I1.11 |Bpaysep Yandex
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
U.1 |https://new.fips.ru/ - deaepanbHBIil HHCTHTYT TPOMBIIIIEHHONW COOCTBEHHOCTH
N.2 |http://window.edu.ru - Uadopmarmonnas cucrema «EqnHOe OKHO JOCTYyIA K 00pa30BaTebHBIM pecypcamy
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
212 VYuebnas aymutopust  ans  3aHstui | Kommekr yde6Hoi Mebenu Ha 44 MecT At 00ydaronIuXCs,
JIEKIIHOHHOT'O THIIA, OpaKTHYECKUX | |  CTalMOHApHBI KOMIBIOTEp Al MPErmogaBaTeNsl ¢
3aHATHHA BBIXOJIOM B HHTEPHET, MPOCSKTOP, KpaH HACTEHHBIH, J0CKa
ayauTOpHAas MeJIoBas, BEO Kamepa, KOJIOHKH,
muneH3uonHele  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.
212 VYuebHas  aymutopus g 3aHATHH | KoMruiekt yueOHON MebGenu Ha 44 MecT i oOydaromuxcs,

JIEKIIMOHHOTO THIIA,
3aHSATHH

NPaKTUYECKHUX | |  CTAlMOHAPHBIA KOMIMBIOTEP Uil IpernojaBaTens C
BBIXOJIOM B MHTEPHET, MPOEKTOpP, IKpaH HACTEHHBIH, J0CKa
ayUTOpHAas MeoBasi, BeO Kamepa, KOJIOHKH,
muueH3uonnele  nporpammbl - MS  Office, MS  Teams,
antusupyc Dr.Web.




224 VYuebHas mabopatopus (kommbloTepHBIH | KoMruiekt yueOHol Mebenmn Ha 12 mecT s oOydaromuxcs,
KJIacc) 12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIH KOMIIBIOTEp JUI [perojaBaTens (Bce C
BBIXOJJOM B HHTEPHET), IIPOCKTOP, S5KpaH HACTCHHBIH,
KOMMYTaTop, JOCKAa ayIWTOpHas MeNoBas, BeO Kamepa,
goctyn x OUOC Vauepcureta MUCHC dgepe3 mHUHBIHA
kabuner Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusBupyc Dr.Web.

8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOINUXCA

B npomnecce n3ydeHns AUCIUILTIHEI BBIACISIOT B BUIA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyIUTOpHAas
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee ParoHATbHYI0 METOAUKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbBIE 00yJarommUMucs paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padoThl, X COJEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBII U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHAYATBHO WM TPYIIIAaMH CTyAEHTOB online (paboTa B 31eKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTpio KOTOPOH HEMOCPEICTBEHHO MTPeAHA3HAYEHHOH IS OCYIIECTBIECHHUSI 00pPa30BaTEIBLHOTO
nporecca siBIseTcsl DIeKTPOHHbBIH 00pa3oBatenbHbIi pecypc LMS Moodle.) 1 Ha 3aHATHAX B 3aBUCHMOCTH OT LIEIH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHON PabOTHI, YPOBHS CII0KHOCTH. BO3MOXXHO IIpOBeieHne CHHXPOHHOH paboTHI Co
CTYJCHTaMH ¢ uctoiab3oBanreM Microsoft Teams umu Zoom. KoHTpos pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOATEIBHON PabOTHI
OCyIIECTBIsIETCA B IIpeenax BpeMeHH, OTBEJEHHOTO Ha 00s3aTeIbHble ydeOHbIe 3aHATHA M0 JUCLIUIIMHE Ha MPAaKTHYECKUX ,
71a00paTOPHBIX 3aHATHSX.




