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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 | BozayxomoaroroBka

2.1.2 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.3 [ OcHOBBI TpaHCHOPMAILIUHN TETIOTHI

2.1.4 | IIpupomooxpaHHbIE TEXHOJOTHU HA OOBEKTAX TEIJIOIHEPTCTUKH

2.1.5 |IIpoeKTHBII MOAXO0/ B TEXHUKE

2.1.6 | TemnomaccooOmen

2.1.7 | TexHon0rUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.8 |[T'mmporazoguHaMuka

2.1.9 |HaueprarenpHas reoMeTpus U HHXKEHEpHas rpajuka

2.1.10 |IlpuknagHas MexaHHUKa

2.1.11 | YueOHas nmpakTHKa MO IOJyIEHHUIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUIT

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLee:

221 HerpaaumoHnHble 1 BO300OHOBISIEMbIC UCTOYHUKH SHEPTUN

2.2.2 |IloaroroBka K MpoIEaype 3aIIUTHI U 3alIUTa BEITYCKHOW KBATM(PHUKAIIMOHHON pabOTHI

2.2.3 |IIpepnumnioMHas NpakTHKa

2.2.4 | TernoBbI€ SNEKTPUUYECKUE CTAHIIUU

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENH MPEATPHATHA

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMH

IIK-1: Cnocoben NMPOEKTHUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbLIC TEIJIOBbIC U MaJibl€ TEIVIOECHTPAJIHU, a
TAKXKE TCIJIOBbIC CETH U C UCITIOJIB30BAHUEM IIPI(I)pOBLIX TEeXHOJOTHii

3HaTh:

[K-1-31 MeToauKy MPOEKTHPOBAHUS TEXHOIOTHUECKOTO 000Dy A0BAHHUS

IIK-1-32 MCETO/1bI c6opa M aHaJIM3a UCXOAHBIX JaHHBIX JJId HIPOCKTUPOBAHUA 3JICMCHTOB 060pyZLOBaHI/IH 1 TEXHOJOI'HYCCKUX
mpoueccoB

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKTHI MPO(ecCHOHATbHOI 1eITeJIBHOCTH, B TOM YHCJIe TeMJIOBbIe KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONPOBOIbLI U TEMJIOBBIE CETH, a TAKHKe TeIUIOMeXaHH1YecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

3HaThb:

TTK-3-31 MeTouKy MPOBEJCHUST PACYETOB I10 OMPEACICHUIO ITAPAMETPOB TEIIOMACCOOOMEHHOTO 000pYIOBaHUS U
MIPOEKTUPOBAHUS TEXHOJIOTHYECKOTO 000PYAOBaHHUS

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH MPUMEHEHHe OCHOBHBIX CIIOCO00B MOJIyYeHHs1, TPeodpa3oBaHus, TPAHCIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKNX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPTraHH3AIHOHHBIX 1
yInpaBJieH4eCKHX BONPOCOB, TAKHX KAaK: YPaBJIeHHEe MPOEKTAMH, PUCKAMH U H3MeHEHUSIMH

3HaTh:

OIIK-3-31 ocHOBHBIE THUIIBI M KOHCTPYKIMH TEMIIOMAaCCOOOMEHHOTO 000pYIOBaHUS NPENNPUATHI U 00JIACTH UX IPUMEHEHUS

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH 00beKTHI MPO(ecCHOHATbHOI 1eSITeJIBHOCTH, B TOM YHCJIe TeMJIOBbIe KOTJIbI HA
TBEPAOM, KUJAKOM H ra3000pa3HOM TOILIMBE; TPYOOMPOBOIbI U TEMJIOBBIE CETH, a TAKHKE TeIUIOMEeXaHU1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

Ymernb:

[IK-3-Y1 aHann3upoBaTs HHPOPMAIHIO O HOBBIX THIIaX M KOHCTPYKIMAX TEIUIOMACCOOOMEHHOTO 000PYOBaHUS, IPHHIUIIAX X
JIeMCTBUS, METOJAX MX PacueTa U IPOCKTUPOBAHUS.




IIK-1: Cnioco0eH NpoeKTUPOBATh H KOHCTPYHMPOBATH KOTE/IbHbIE, ICHTPAJIbHbIC TEIUIOBbIC H MaJIble TEIIOLEHTPAJIH, 2
TaKiKe TeIJI0BbIe CeTH M ¢ HCNO0JIb30BaHHeM IM(POBBIX TEXHOJIOTHI

YMmerb:

[IK-1-¥Y'1 npon3BoauTh pacueT OCHOBHBIX XapaKTEPHUCTHK TEIUIOMAaCCOOOMEHHOTO 000PYJOBaHHUS

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIyYeHHs1, TPeodpa3oBaHus, TPAHCIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEIVIOTEXHUYECKNX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPTraHH3AIHOHHBIX 1
yIpaBJIeHYeCKHX BONMPOCOB, TAKAX KAK: YIPaBJeHHE MPOEKTAMH, PUCKAMHU H H3MeHEHHSIMH

YMmerh:

OIIK-3-Y2 aHanu3upoBaTh HAYYHO-TCXHUICCKYIO HH)OPMALIUIO, H3y4aTh OTCUYCCTBCHHBIH U 3apYOS)KHBIH OITBIT

OIIK-3-Y1 ananm3upoBaTh HHHOPMAITHIO O HOBBIX THIIAX M KOHCTPYKIUAX TEIIOMAacCOOOMEHHOTO 000PYIOBAHHS, IPHHITUIIAX X
JIEUCTBUS, METOJAX UX pacueTa U IPOECKTUPOBAHNUS

IMK-3: Cnioco0eH IKCNIyaTUPOBATH 00beKTHI MPO(ecCHOHAIBLHOM 1eITETbHOCTH, B TOM YHCJIe TEMJIOBbIE KOTJIBI HAa
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIPOBOIbI U TEILIOBBIE CETH, a TAKIKE TelJIOMeXaHHIeCKoe
000py10BaHHE TEMIOBBIX CTAHIMIA

Baagernb:

TIK-3-B1 HaBbIKaMu IIPOBEACHUS  TCIJIOBBIX, THAPABINYCCKUX U KOHCTPYKTUBHBIX PacHETOB TEII000MEHHOTO O60py£[0BaHI/IH

OIIK-3: Crioco0eH 1eMOHCTPUPOBATH IPUMEHEHNE OCHOBHBIX CIIOCO00B MOJIy4YeHHs], MPeodpa3oBaHusl, TPAHCIIOPTA U
HUCIOJb30BAHUA TENJIOTHI B TEIMVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaAX, 3SHAHUA IKOHOMUYECKUX, OPraHUu3aAIIUOHHBIX U
YIpaBJieHYeCKUX BONMPOCOB, TAKUX KAK: yIpaBJieHHe MPOeKTAMH, PUCKAMH M U3MEHEHUsIMH

Baanernb:

OIIK-3-B1 TepMuHONOTHEH B 00JIACTH TEINIOMacCOOOOMEHHOTO 000PYIOBaHHS TIPEAIPHATHH

IIK-1: Cnocobden NMPOEKTUPOBATH U KOHCTPYMPOBATH KOTEJIbHbIC, HEHTPAJbHbLIC TCIJIOBbIC U MaJibl€ TEIVIOLCHTPAJIHU, a
TAKXKE TCIJIOBbIC CETH U C UCITOJIB30BAHUEM ].[H(l)pOBLIX TEeXHOJOTHii

Baanernb:

[1K-1-B1 HaBBIKaMK IPOEKTHPOBAHUS TEIIIOMACCOOOMEHHOTO 000PYAOBAHUS C HCIONB30BAHHEM TEXHUUCCKOH M HOPMATHBHOM
JOKyMEHTaLUH

4. CTPYKTYPA U COAEPKAHUE

Kon HaunmenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoThI

Paznen 1. OcHoBHBIE
TOJI0KEeH Ul
Ten1000MeHHOro
000py10BaHUsA

1.1 Knaccugukanms 4 4 OIIK-3-31 J1.1
TEMJI000MEHHOTO OIIK-3-V1 JI1.2J12.1
00opynoBaHusl. OIIK-3-V2 J12.2J12.3
PexynepaTtuBHbie OIIK-3-B1 TIK- 2.4
TEMJI000MEHHUKH 1-31 TIK-1-32 | D1 32 33 54
HEINpPEPBHIBHOTO JICHCTBUSI. IIK-1-Y1 IIK-1
PexynepaTuBHble -B1 IIK-3-31
TEII000OMEHHUKHI [K-3-V1
MIEPUOIUYECKOTO ACHCTBHSL.
PereneparuBHbIe
TeriooOMeHHUKH. /JIex/

1.2 TerioBoil KOHCTPYKTHUBHBIN 4 6 OIIK-3-31 J1.1 KM1 P1
pacuer peKynepaTUBHbIX, OIIK-3-V1 JI1.2J12.2
pereHepaTuBHbIX U OIIK-3-V2 JI2.3
CMECHTEIb HBIX aIlllapaToB OIIK-3-B1 TIK- J12.4J13.2
Mp/ 1-31TIK-1-32 | 513233 54

[IK-1-B1 [IK-3
-31 TIK-3-V1




1.3 HUccnenoBanne paboTs 2 OIIK-3-31 JI1.1 KM1 P2
pekymneparopa u OIIK-3-V1 JI1.2J12.2
KOKyXOTPYOHOTO OIIK-3-Y2 J12.3
TeruiooOMeHHuKa /J1ab/ OIIK-3-B1 IIK- J12.4J13.1

1-31 IIK-1-32 J3.2
[IK-1-B1 IIK-3 | 31 32 33 54
-31 IIK-3-V1

1.4 IMoaroroska 48 OIIK-3-31 J1.1 KMI1
MPAKTUYECKOMY 3aHSATHIO U OIIK-3-Y1 JI1.2J12.2
nabopaTtopHoii paboTe. OIIK-3-Y2 23
Brmmonaenne, opopmirenne n OIIK-3-B1 IIK- J12.4J13.1
MOATOTOBKA K 3allIUTE 1-31 IIK-1-32 JI3.2
nabopaTopHON pabOTHI. [IK-1-B1 T[IK-3 | 1 32 33 54

/Cp/ -31 TIK-3-V1
Pa3gen 2. CymuniibHble U
BbINIAPHBIE YCTAHOBKH

2.1 Beinapusle, ONpeCHUTEIbHBIE 4 OIIK-3-31 J1.1
Y KPUCTAJUTH3AI[MOHHBIC OIIK-3-V1 JI1.2J12.2
ycTaHOBKHU. [leperonnsie u OIIK-3-Y2 JI2.3 J12.4
PEeKTH(HUKAIIOHHEIE OIIK-3-B1 IIK- | 91 32 23 54
ycraHOBKU. CyIINIbHBIE 1-31 TIK-1-32
yCTaHOBKH. AOCOpPOLIMOHHBIC IIK-1-B1 TIK-3
1 a7IcCOpOIMOHHEIC armaparsl. -31 IIK-3-V1
TemnooOMeHHUKH-
yTUIIU3aToOphL. BEIOOp
CTaHAAPTHOTO
obopynosanus. /JIex/

2.2 TennoBoil u MaTepUanbHbIH 6 OIIK-3-31 J1.1 P1
GanaHc BhIAPHBIX OIIK-3-Y1 JI1.2J12.2
ycraHoBok. /TIp/ OIIK-3-V2 J12.3

OIIK-3-B1 IIK- | JI2.4J13.2
1-31 TIK-1-32 | 313233 54
[K-1-B1 IIK-3
-31 IIK-3-V1

23 HccnenoBanue 2 OIIK-3-31 J.1 P3
IJIaCTUHYATOTO OIIK-3-Y1 JI1.2J12.2
TEII000MEHHOTO OIIK-3-Y2 J12.3
anmapata /J1a6/ OIIK-3-B1 IIK- | JI2.4J13.1

1-31 TIK-1-32 J3.2
IIK-1-B1 TIK-3 | 31 22 33 54
-31 [IK-3-V1

2.4 ITonroroBka k 63 OIIK-3-31 J1.1 KMI P1
[IPAaKTUYECKOMY 3aHATUIO U OIIK-3-V1 JI1.2J12.2
nabopaTopHoO# paboTe. OIIK-3-Y2 J12.3
Beinonuenue, ohopmiieHre U OIIK-3-B1 IIK- JI2.4J13.2
MOATrOTOBKA K 3aIUTE 1-31 TIK-1-32 | ©1 3233 54
1abopaTopHOil paboTHI. IIK-1-B1 IIK-3
JeaspaTopsl. -31 [IK-3-V1
I'a30KHIKOCTHEIC U
KHJIKOCTHO-)KUIKOCTHEIE
cMecuTeNbHbIe (KOHTAKTHBIE)

TEIMI000MCHHHKY.
Tepmuueckue
MPOMU3BOICTBEHHEIC
TeroMaccoOMEHHbIE
IporeccH ¥ ycTaHoBKU. /Cp/

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

IK3aMeHa /DK3amMeH/ OIIK-3-Y1 JI1.2J12.1
OIIK-3-Y2 J12.2712.3
OIIK-3-B1 IIK- | JI2.4J13.2
1-31 [IK-1-32 | 5122323 54
[K-1-B1 MK-3

-31 TIK-3-V1




Pa3gen 3. IloaroroBka k
KOHTPOJbHBIM
MEepONpPUATUHIM H
BBINOJIHSIEMBIM padoTam
3.1 O06bem yacoB 4 36 OIIK-3-31 JIL.1J11.2 KMI1
€caMOCTOATEIbHON PabOThI HA OIIK-3-V1 JI1.3 J11.4
noarotoBky k KM /Cp/ OIIK-3-Y2 JIT.5J12.1
OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 TIK-1-32 J12.4 J12.5
[IK-1-Y1 IIK-1 JI2.6J13.1
-B1 IK-3-31 J3.2
MK-3-V1TIK-3 | 21 3233 54
-B1 25
32 O6beM yacoB 4 36 OIIK-3-31 JIL.1JI1.2 P1
CaMOCTOSTENEHOW PabOTHI Ha OIIK-3-V1 JI1.3J11.4
noarotoBky k BP /Cp/ OIIK-3-Y2 JIT.5J12.1
OIIK-3-B1 IIK- | JI2.2JI12.3
1-31 TIK-1-32 J12.4 J12.5
MK-1-Y1 TIK-1 J12.6J13.1
-B1 IIK-3-31 J3.2
[K-3-V1T1IK-3 | 21 32323 54
-Bl 35
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, IK3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponsHoe I_I[f:{OBepﬂeMbIe B
KM MepOTIpUATHE AMKATOPbL OTPOCHI U1l HOATOTOBKU
KOMIIETEHITNH
KM1 [ToaroroBka k OIIK-3-31;0I1K-3- 1. IlpumeHeHust U KIaCCH(PHUKALINA TETUIOOOMEHHBIX aIapaToB.

5K3aMEHYy

V1;0lK-3-V2;0ITK
3-BI;[IK-1-31;T1K-
1-32;TTK-1-Y 1;TTK-1
-BI;[IK-3-31;TTK-3-
V1;[IK-3-B1

2. OcHOBHBIE KOHCTPYKIIMH TEIJIO0OMEHHBIX aIllapaToB.

3. KoxxyxoTpyOHbIE U CEKIIMOHHBIE TETIIOOOMEHHBIE alapaThkl.
Koncrpykuus u npumeHenue.

4. IlnacTuHYaThIe TEINIOOOMEHHHKH JUIS )UAKUX U ra3000pasHbIX
TeroHocuteneid. KoHCTpykiuy u npuMeHeHue

5. 3MeeBUKOBEIE, CITUpAbHBIEC TEIUIOOOMEHHUKH. 11X KOHCTPYKIIUH.
6. XapakTepHble TapaMeTphl TEMIOHOCUTENEH B TEMI000MEHHBIX
amrapaTax - CKOPOCTH TeMIepaTypbl, KO3 QUITHEHTEI

TeIIOOTAAYH.

7. Buzpl pacuera Tenao0OMEHHBIX anaparoB - TEIUIOBOM
KOHCTPYKTHBHBIH, IOBEPOYHBIN THIPABINYECKHI U JIP.

8. Kimaccudukarms u kpaTkast XapakTepHCTHKa OCHOBHBIX METOJIOB
pacdeTa TemI000OMEHHBIX allapaToB.

9. Ompezenenye TENI0BON HArPy3KH anmapara 1o rpagiueHTy
TEMITepaTyp TEIIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIOOOMEHa.

10. ITocnenoBaTenbHOCTH TEMIIOBOI0, KOHCTPYKTUBHOIO U
KOMITOHOBOYHOT'O pacyeTa KOKyXOTpyOHOTo TemI000MEHHHKA.

11. DddexruBHoCcTh TeIO0OMeHHNKa. Ee dusndeckuit cMpici. Yucno
€IMHHI] TTePeHOCa.

12. [locnenoBaTenbHOCTH pacyera TeruiooOMenHrnka meroom E - N.
13. Pacuer k03 PHUIIMEHTOB TEIIIOOTIAYH B TEINIOOOMEHHBIX
ammapaTax B Clydae UX 3aBHCHMOCTH OT TEMIIepaTyphl
MOBEPXHOCTH TETUIOOOMEHA.

14. OpeGpennble TpyOUaThie TeI000MeHHUKU. KOHCTpYKINH 1
NpHMeHeHNe XapaKTepUCTHKN opedpeHus. TexHonorns

opeOpeHust.

15. DddexruBHOCTE OpedpeHust. DPPEeKTHBHOCTL OpPeOPEHHOIH
HOBEpXHOCTH. Pacuer koaduimenTa Teronepenadu s
OpeOPEHHBIX TOBEPXHOCTEH.

16. I'mnpaBimaecknii pacdeT TEemI000MEeHHBIX armapaTtoB. OCHOBHBIE
BUJIbI TUAPABINIECKHUX MOTEPh B TEIIIOOOMEHHUKAX.

Ompenenenue TpeOyeMOil MOIIHOCTH Ha MPOKAUKY TETUIOHOCHTEIIS.
17. Croco0B! yBeTMUeHNS TEIIOBOW HArPY3KH B TEINIOOOMEHHBIX
anmapaTax (opebpeHue, HHTeHCU(DUKAIUS TEII000MeHa)

18. PexyneparuBHble TEINI00OMEHHUKH NIEPHOIMYECKOTO ACHCTBHUS C




BOJISTHBIM M TApOBBEIM ToporpeBoM. OnpeneneHue

BPEMEHH HarpeBa TEIIOHOCUTEISL.

19. INpuaIun paboTs! TEIIOBIX TpyO. Tumsl ¢putwmeit. OnpeneneHus
KOJIMYECTBa MepeJaHHoro Tema. OrpaHndeHns Ha

paboTy TemnoBbIX TpyO. TemooOMeHHbIe anmapaThl Ha TETUIOBBIX
TpyOax.

20. PerenepaTuBHBIE TEIUIOOOMEHHBIE aIapaTsl 11X OCHOBHEIE
KoHCTpyKimu. [TpenMyecTBa 1 HEZOCTATKH IO CPABHEHUIO

C peKyNepaTuBHBIMU.

21. 3MeHeHne TeMnepaTtyp Hacauku pereHeparopa. Kosddumment
aKKyMyJILUY Hacaaku. TemnepaTypHblil TUCTEPE3UC.

22. KoadduuueHT Temnonepeaayn pereHepaTUBHOTO TeI000MEHHHUKA.
CpaBrenue TeroBoi addexTuBHOCTH

pereHeparopa M peKyneparopa.

23. H-d quarpaMma BIa)XXHOTO BO3IyXa. BH OCHOBHBIX ITPOIIECCOB
00paboTku Bo3ayxa B H-d muarpamme.

24. Buz OCHOBHBIX IIPOIECCOB 00pabOTKM BO3AyXa B CMECHUTEIBHBIX
teruiooOMeHHuKax B H-d auarpamme.

25. AnmapaThl BI2XXHOTO Bo3ayXxa. VX pacuer mpu moMoIu

k03 pUIIMEeHTa BIArOBBIIAICHHS.

26. CootHomenue JIptouca u ypaBHeHue Mepkens VX npumeHenue ais
pacdeTa TeII000OMEHHBIX allapaToB BIAXKHOTO

BO31yXa.

27. KOHCTPYKITUH CMECHTEIIFHBIX TEII00OMEHHUKOB. TeruioBoii u
MaTepuaIbHbIA OalnaHC CMECHTENIBHBIX

TeMI000MEHHHUKOB.

28. IlocnenoBaTenpHOCT MOCTPOCHUS TIpoliecca 00pabOTKH BO3IyXa B
CMECHTENIFHBIX TeII000MeHHIKaxX CpemaHss

Pa3HOCTh TEMIIEPaTyp B CMECHTEIBHBIX TEMII000MEHHHKAX.

29. TlocnenoBaTeNnbHOCTh pacyeTa MOJIBIX U HACaIOYHBIX CKPyOOEepoB.
30. CucremMbl 000POTHOTO BOJIOCHAOKEHHUS. X Ha3HAUYeHUE U
KIaccu(uKanus.

31. CpaBHHTENbHAS XapaKTEPUCTHKA OCHOBHBIX THIIOB IPAJUPEH.

32. KoHCTpyKIHSI BEHTHIISITOPHOM IPaJMpPHU U arrapara BO3IyIIHOTO
oxXJTaXXIeHNs BEIOop pacueTHON TeMIepaTypsl 1

BJIQXKHOCTH aTMOC(EPHOT0 BO3/yXa.

33. IlpuMeHeHHe BBIMAPHBIX YCTaHOBOK. CXEMbI U KOHCTPYKLIUH
BBITTAPHBIX YCTAaHOBOK.

34. IlpyHuUN OelCTBUS BBIIAPHBIX annapaToB. MaTepuanbHbIi U
TEIUI0BOM OanaHc BeIapHOW ycTaHoBKH OmnpeaeneHue

KOJIMYECTBA [Tapa Ha BBIMApKY.

35. Pacnonaraemas ¥ 1oJie3Hasi pa3HOCTh TEMIIEPATYP B BBIIAPHBIX
ycTaHoBKax. TUIBI Jenpeccuil B BRITAPHBIX YCTAHOBKAX,

UX BBIYUCIICHUE.

36. IlocnenoBaTenbHOCTh pacyeTa OJHOKOPITYCHON BbIIApHOM
YCTaHOBKH.

37. OcoOeHHOCTH pacyeTa CpelHe pasHOCTH TEMIIEPaTyp U

K03 hHULIMEHTa TEIIO0TIauy B IPEIOIIEH KaMepe BBIIAPHOTO
ammapara.

38. ObnacTu NpUMEHEHHs CYIIMIBHBIX YCTaHOBOK [leproas! cyniku
MaTepuanoB PaBHOBECHOE U KPUTHUECKOE

BJIaroco/iepKaHue.

39. Kinaccu¢ukanus BIaXHBIX MaTEPHAJIOB U MIPUHINIHAIBHBIC CXEMbI
YCTaHOBOK JUIsl UX CyIIKU CyIIMIbHBIE aTeHTHL.

40. Kuneruka cymku. MeTosbl pacuera BpEMEHH CYILIKH B €€ IEPBOM U
BTOPOM IIEPHOMAX.

41. MarepuanbHbI KOHBEKTUBHOH CYIIHIBHON YCTaHOBKU
CocraBnsiolye TEIIOBOTo 6anaHca CYIIUIbHON YCTaHOBKH.
Teopernyeckast CyIIHiIKa.

42. Ipuanun paboTs! TemoBEIX TpyO. Tuns! duruineit OnpenencHns
KOJIMUeCTBa MepeJaHHoro Termna OTpaHYeHus Ha

paboTy TEIIOBBIX TPYO.

43. TIporiecchl meperoHky U pektudukanuu. x npumenenue. Otauane
MPOLIECCOB BBIMAPKH U IEPETOHKI

44. Tunbl cMecel KHUIKHUX KOMIOHEHTOB. 3aKkoH Payis.

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

46. IIpocras, HenpepbIBHAS 1 MHOTOKpaTHas neperonka Cxemsl




YCTAaHOBOK M N300pa’keHHe MIPOLIECCOB B t-X.y AUarpamme.
47. CxeMa 1 IPUHIMIT pabOTHI PeKTH(OUKALMOHHON YCTAHOBKH.
MarepuaibHbIi OaaHc PeKTUPUKAIMOHHOHN YCTaHOBKH.
48. ®daermoBoe uncino. MuHIUMaIbHOE (DIETMOBOE YHCIIO.
Omnpezenenue Yucia TapesioK B peKTU(HUKAIIMOHHBIX KOJIOHHAX.
5.2. Ilepedens padoT, BbINoJIHsIeMbIX 0 AucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)
Kox Hasparue [IpoBepsiembie
WHIKATOPHI Copnep:xanue pabOTHI
paboThI padoThI N
KOMIIETEeHIUH
P1 KypcoBoii mpoekt OIIK-3-Y 1;IIK-1- Tun annapara ¥ UCXOAHbIE IapaMETPhI BBIAAIOTCS MPENOAaBaTeNeM
"TemoBoit V1;IIK-3-Y1;0I1K-3 | uaauBuayasbHO 110 BapUaHTaM.
TUIPaBINYECKUI -y2 PacueTHo-nosicHUTENBHAS 3alIMCKA KypCOBOTO POEKTA J0JKHA
pacuer collepXKaTh:
TETI000MEHHOTO TuTynpHbIN TUCT
ammapata” 3agaHue Ha KypCOBOH IIPOEKT
CopaepxaHue
Bgenenue
Teoperndeckas gacTb (onucanue (GYHKIUI BEIOPAaHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHAJIOTHYHBIMH
00BEKTaMM)
IMpakTHdeckas 9acTh (pacyeT TEIIOOOMEHHOO amIapaTa)
3akoueHue
CHuUCOK UCIOIb30BaHHBIX HCTOYHUKOB
ITpunoxenus
P2 JlabopaTopnas OIIK-3-Y1;0I0K-3- | OcymecTBisieTcst 03HAKOMJICHHE C KOHCTPYKIIUEH U TPUHLIUIIOM
pabota Nel V2;IIK-1-Y ;IIK-3- | paGoThI U pacueTa KOKyXOTpyOHOTO TETUIO0OOMEHHUKA B MTPHUIIOKECHUH B
"UccnenoBanue V1 OHJIAMH-peKUMe
paboThI
pekymeparopa u
KOXyXOTPYOHOTO
TemIoo0MeHHHKa"
P3 JlaGopatopHas OIIK-3-31;0IIK-3- | HccnenoBanue mIacTHHYATOTO TEMIOOOMEHHOTO ammapaTa
paboTa Ne2. V1;0IK-3-Y2;I1K-1
UccnenoBanue -V 1;IIK-3-V1
paboTel
TUTACTUHYATOTO
TEIUI00OMEHHUKA

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

®DopMoii TPOMEKYTOUHOH aTTECTANH MO AUCIUILTHHE SBISIETCS AKk3aMeH. Hinke mpencrasnen obpaser Omera i 3K3aMeHa,
IPOBOANUMOTrO B MMCbMEHHOI! hopme.

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus Poccuiickoit deneparu

®enepanbHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHHE

BBICIIIETO 00pa30BaHUs

«HanuoHanbeHbI HccaeN0BATENbCKINA TEXHOIOTUYECKUN YHUBEPCUTET

«MUCuC»

HosoTpontxuii ¢pumman

Kadenpa a5meKTposHepreTHKN U 3IEKTPOTEXHUKA

BUJIET Ne 0

JuctumuHa: «TernmoMaccooOMeHHOE 000pyA0BaHUE TPEIIPUITHIN
Hanpasnenue: 13.03.01

®dopma o0ydeHus: 3a09Has

®dopma mpoBeCHHS YK3aMeHA: MUCbMCHHAsI

1. HpI/IMeHCHI/ISI )4 KIIaCCI/I(bI/IKaHI/IH TeHHOO6MCHHBIX anmapaToB.
2. OnpenenuTs CTENEHb OpeOPEHUs IO TEOMETPUH pedep.

JIMCTaHIIMOHHO 3K3aMEH MOYKET MPOBOJAMUTHCS B AEKTPOHHOM Kypce. IK3aMeHAIMOHHBIN TecT coaepxut 30 3amannii. Ha pemrenve
orBoautcs 30 MuHyT. Pa3peleHHble ONBITKY - OJHA.

OO6pa3zen 3agannii 17151 9K3aMeHa, MPOBOAUMOTO AUCTAHIIMOHHO B AnekTpoHHOM Kypee (ITK-3-31,V1,B1; YK-1-31,¥1,B1; YK-3-
31,Y1,B1):

1. [Ipu KUTICHUH KUIKOCTH Ha MOBEPXHOCTH TBEPJOTO Tela HanmboJiee MHTCHCUBHBIN POCT 3HAYeHUH koddduimenrta
TEMIOOTAAYH HaOII0MaeTCs B 00IaCTH:
O €CTECTBEHHOM KOHBEKIIUH

O KPUTUYECKOH TOUKU




U IJIEHOYHOT'0 peXuma

O My3BIPEKOBOTO PEKHMA

2. B kputeprnansHOM ypaBHEHNH KOHBEKTHBHOTO TEIUIOOOMEHA JUI TypOYJICHTHOTO TEUEHHS KHAKOCTH B TPyOax, B
OTIHWYHE OT YPaBHEHUS IS TAMUHAPHOTO TEYEHHS, OTCYTCTBYET:

Kputepuii PeliHonbaca

kputepuit IIpanaras

kputepuii Hyccenbra

kputepuii I'pacroga

Pacyer KOHBEKTHBHOTO TEINIOOOMEHA B 3aMKHYTOM IIPOCTPAHCTBE IMPOM3BOJAT C MTOMOIIBIO:

SKBHBAIICHTHOTO KO3(HUIMeHTa TeIIooTnaun

SKBHBAJICHTHOTO KO3((UIMEeHTa TEeIIonpOBOIHOCTH

9KBUBAJICHTHOTO KOd(dULIMEHTa Teronepenaun

SKBUBAJIEHTHOTO KO3((HUIMEHTa TEMIIepaTypOIPOBOJHOCTH

B kpuTeprnansHOM ypaBHEHNH KOHBEKTHBHOTO TerurooOMeHa oTHomeHue (Prk/Prcr)0,25 yauTsiBaer:
CBOOOIHYIO0 KOHBEKIIUIO

HalpaBJeHHe TEIIOBOTO MOTOKa

TIOTIPaBKy HAa HAYaJIbHBIH y4acCTOK

¢m3uIecKre CBOHCTBA XKHUIKOCTH

[Ipu ucnonbp30BaHUM KPUTEPUANIBHBIX ypaBHEHUH, nonydeHHbIX B. I1. Mcadenko g pacuera KOHBEKTHUBHOTO
Term006MeHa B ITy4Kax TPyO, 32 ONPEIENIONMIA pasMep IPHHIMAIOT:

JUTHHY TPYOBI;

HapYXHBII THaMeTp TPYyObI

BHYTPEHHHUH JUaMETp TPYObI

SKBHBAJICHTHBII THaMETp MEKTPYOHOTO IPOCTPAHCTBA

CymiecTByIOT cienyromue GU3NIecKd dJIeMEHTapHbBIE CIIOCOOBI Mepeayn TETUIOTHL:

KOHBEKIHs

TEMIONPOBOAHOCTD

JYYUCTHIN TEIIO0OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTE

TemneparypHoe 1ose — 3To:

COBOKYIHOCTb 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTPHBAEMOTO TeNa B JAaH-HBI MOMEHT BpEMEHU
COBOKYITHOCTh 3HAUEHHI TEMITepaTyp BO HAYaIBHBIX TOYKAX PACCMAaTPHBAEMOTO TENA B JaHHBIH MOMEHT BpPEMEHH
COBOKYITHOCTH 3HAUEHMI TEMIIepaTyp BO HAYAIBHBIX TOYKAX PAcCMAaTPHBAEMOTO TeNa B HaYaJbHBIH MOMEHT BPEMEHH
TemnepaTypHblil TpaJJUEHT — 3TO BEKTOP, HAIIPABJIECHHBII:

M0 BEPTUKAIIM K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAaHUs TEMIEPATYphI

10 BEPTUKAIN K W30TEPMHUYECCKON ITOBEPXHOCTH B CTOPOHY YOBIBAHUS TEMIIEPATYpHI

[0 HOpMaJH K MU30TePMUYECKOI MOBEPXHOCTH B CTOPOHY BO3pAacTaHMS TEMIIEPATyphl

ITepenaya TEIUIOTH! MPU HENOCPEACTBEHHOM COIIPUKOCHOBEHUH TEJI WIIM BHYTPU TBEPJOTO Tela, 00YCIOBICHHAs
TEIJIOBBIM JIBIDKCHUEM MHUKPOYACTHI], Ha3bIBACTCS:

L“oOoooPooooRoooo

COoggegooNogooSssooog

U TEIUIONPOBOJHOCTEIO

OJ KOHBEKITUSA

O JYYHUCTHIH TEMI000MEH

10. W3oTepmuueckue NOBEPXHOCTH:

U MEPECEKAIOTCS

O 3aMBIKAIOTCS Ha ce0s

O HE 3aMBIKafoTCs Ha cels

11. ITpu momepevyHOM OMBIBAaHHH OAWHOYHOTO LIIIMHJpPA HauOOJbIIee 3HAaUeHNE KO3((HUINCHTAa TeII00TAaYH
HaOIr0HaeTCs:

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

O B KOPMOBOI 9acTH (Ipu 3Ha4eHHH yriaa ¢ = 180)

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

O HE U3MEHSETCs M0 TMOBEPXHOCTH MPH JIF0OOM 3HAUCHUH yIia @

12. IIpn TaMHHApPHOM TEYEHHH JKHIKOCTH B TpyOax Kod((UIMEHT TEIUIo0THauy U3MEHIETCs 10 JUIMHE KaHaua IIpH
YCIIOBHU:

O I/d > 50

O 1/d <50

O I/d < 50

O I/d > 50

13. ITpu nneHo4HON KOHJIEHCALMH Mapa B CIydae JTAMHHAPHOTO JBIKEHUS IUIEHKH KOHIEH-caTa TeMIooOMeH
OCYIIIECTBIACTCS ITyTeM:

O KOHBEKIIMU ¥ TEIUIOPOBOJHOCTH

OJ TEIUIONPOBOJHOCTH

U TEIUIOOTAAYH

0J TeIUIonepeadIn

14. Ecnu ko3¢ QuIpeHT TemmooTaaun TpeTbero psiaa KOPHIOPHOTO IMydka TpyO mpuHATh 3a 100%, To k03 dunueHt
TEMJI00TAaYl BTOPOTO PsJia 3TOrO IMy4yKa COCTaBUT:

O 80%

O 85%

O 90%




O 95%

15. JIis BO3/yXa KpUTEpPHAIbHOE YPaBHEHUE TPH JIOOOM YaCTHOM Clly4ae KOHBEKTHBHOTO TEIJIOOOMEHA B CTAIIMOHAPHBIX
YCIIOBHUSX MOXKET OBITH NMPEICTABICHO B BUJIC:

O Nu = f (Fo)

O Nu = f (Re)

N Nu = f (Gr)

O Nu = f (Pr)

16. Judysuonnoe uncno Hyccensra onpenensercsa no ¢opmyie:

O NuD =1 * D

O NuD=v/D

O NuD=1/D

O NuD =81/D

17. [{enbi0 TOBEPOYHOTO TEMJIOBOTO pacyera TeIO0OMEHHHUKA SIBISICTCS ONPEICIICHHUE:
O TUTOIIAN TIOBEPXHOCTH TEIIO0OMEHa

O k03¢ GHUIHEeHTa TeIIonepeaadn

O HavyaJlbHbIX TEMIIEpaTyp TEIJIOHOCUTENEH

] KOHEYHBIX TEMIEpPATyp TEIIOHOCUTENIEH

O BCEX BBILICTIEPEUNCIIEHHBIX MTapaMeTpoB

18. [Tox BOASHBIM SKBUBAJIEHTOM MOHHMAIOT NMPOU3BEICHUE:

O W = C*G

O W = C*(t2-t1)

O W = C*t2

0 W= k*F*tcp

19. B cxeme ycTaHOBKM pereHepaTHUBHBIX IMOJAOTpeBaTelnieil murareabHoi Boabl Ha TOL] mo-gorpeBaTeny HU3KOTO JAAaBIECHUS

(ITHM) paboTatoT moj HanopoM KOHJEHCATHOTO HACOCa, CO3AIOIIETO JABICHUE BOIHI ...

O 6onee 60 kr/cm2

0 He BeIIe 16 xr/cm2

O 6omee 60 kr/cm2

O MeHee 6 Kr/cMm

20. TpyOHBII IIy40K B MOIOIPEBATEISIX CETEBOW BOIBI U3TOTABIUBACTCS U3 ...

O Mean

O KOMITO3HIIHOHHBIX MaTepHaJIOB

U JIATYHU WIH CTAIIU

0 KAPOIPOYHOH CTaITH

21. Koaddumment Temnonepenaun k nuzmepsercs B CIEAYIONINX EANHUIIAX:

O Bt/m2

0 Bt/(M:C)

0 Bt/™m

O Bt/(M-K)

O Bt/(M2-K)

N Bt/(M2-C)

22. Js apdexTrBHON pabOTHI TEIUIOBOH 30NN HEOOXOANMO, YTOOB KPUTHUCSCKUI THa-MeTp:
O OBUT MEHbIIIE HAPYKHOTO JHaMETpa U30JIAIHU

0 OBUT MEHBIIE BHEIIHETO AWaMETpa OTOJICHHOTO TPyOOIpoBOIa

O OBLT OOJIBIIIE BHYTPEHHETO JTHaMeTpa TPyOOIpoBOIa

O OBLT OOJBIIIE BHEITHETO JHAMETPa OTOJIEHHOTO TPYOOIpOBOIa

23. Tenaon30MaUMOHHBIMU CYUTAIOTCS T€ MaTepHalibl, KOAPPHUIHUEHT TEITONPOBOAHOCTH KOTOPBIX
O A > 0,2 Br/(m-C)

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

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

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

24. JluHeWHBIN K03 GUIHEHT TeIUIonepesadl — 3TO:

O KOJIMYECTBO TEIUIOTHI, IPOXOAIIEH depe3 eANHHILy TIOBEPXHOCTH CTCHKH B €AMHHILY BPE-MEHH OT TOpSYEro K
XOJIOZHOMY TEILIOHOCHUTEIIO IIPH PA3HOCTH TEMIIEPATyp MKy HUMH B OJMH Iparyc

0 TEIUIOBOH MOTOK, IPOXOASAIININ Yepe3 OIMH KBaJAPAaTHBIN METP MOBEPXHOCTH IPH Pa3HOCTH TEMIIEPATYp MEXIY
MMOBEPXHOCTHIO TeJa U OKPYKAIOIIEH cpeoit B OJIUH Irpayc

O KOJIMUECTBO TEIUIOTHI, IPOXOIAIEH uepe3 OAUH METpP JUIMHBI TPYOB! B €AMHUILy BPEMEHH OT rOpsYero TEINIOHOCUTENS K

XOJIOJJHOMY ITPH Pa3HOCTH TEMIEPATYP MEXy HUMHU B OJIMH IPAIyC
KOJIMYECTBO TEIUIOTHI, IPOXOIAIICE B CANHUILY BPEMEHH Y€PEe3 CIHHHUILY IMOBEPXHOCTU

Jliis vaTeHCH(UKALIME TPOIIECcCa TEIUIONepPeIayr OCYIIECTRISIIOT CICAYIONINE MEPOIPU-SITHUSL:
YBEJIMYMBAIOT TEMIICPATYPHBINA HAMIOP MEXIY TEIIOHOCHUTESAMU

MPUMEHSIIOT TPYOBI ¢ OpeOpeHreM

YBEJIMYMBAIOT TOJIIMHY TEIUIOBOM H30JISIIUH

MPUMEHSIOT MaTepHasbl ¢ BHICOKMMHU KO3(h(GHIMCHTAMU TEILIONPOBOIHOCTH

YMEHbBIIAIT MaKCUMAIIbHOE TEPMUYECKOE COTMPOTUBIICHHE

BCE BBIIICIEPEUNCIICHHBIC MEPOTIPHSTHS

Pabounii muana3oH CpeAHETEMIIEPATYPHBIX MPOIIECCOB U YCTAHOBOK COCTABISCT ...

10 200 °C

DSHDEHDD.&H




ot 150 mo 700 °C

csbie 200 °C

Hwxke 300 °C

B perenepaTHBHBIX IIOJOrpeBaTENsIX IMUTATENbHOU BOABI HU3KOro aasienus ITHJI naBieHue rpetomero napa
NPUHUMAETCS], KaK MPaBHUIIO, C TAKUM Pacd&TOM, YTOOBI TEMIEPATypa €ro HachlleHHs IPEBbIlIaia TEMIepaTypy BOAbI Ha BBIXOJE

gj[llj

Ha
O 20 — 40 °C

O 5-10°C

O 30 — 50 °C

O 40 — 60 °C

28. IMpu oxmaxaeHUN HEOTPAaHWIEHHOH IUIACTHUHBI B YCIOBHUSIX HECTAI[OHAPHOTO PEKMMAa HEOOXOJMMO OIpPEACIUTh
BCIIOMOTATENbHYIO IIEPEMEHHYIO [, KOTOpas CBsi3aHa C MEPUOANYECKOMN (QyHKIMe:

yl=cos pn

yl=sin p

yl=ctgp

yl=tgp

TemnoBoit MOTOK, MPOXOASIINHA Yepe3 TPEXCIOWHYIO TUIOCKYIO CTEHKY, OyIeT:

OJIMHAKOBO I 1-TO cliost

OJIMHAKOBO 2-TO CJIOS

OJMHAKOBO 2-T0 U 3-TO CJIOs

OJIMHAKOBO JJIs1 1-T0, 2-TO U 3-TO CIIOCB

TeroBo#l MPOBOJUMOCTHIO CTEHKH Ha3bIBAETCS:

OTHOIIIEHHE KO3 GHUIIMEHTa TEIIONPOBOAHOCTH CTEHKH K €€ TOJIINHE

OTHOIICHHE TOJIIUHBI K KO3()(OUIIHESHTY TEIUIONPOBOTHOCTH CTCHKH

npousBeieHne ko3 uimenTa TerIonpoOBOTHOCTH CTEHKH W TOJIINHBI

(%) N
EHDQIDDE'@DDHD

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

OreHKa pe3ynbTaToOB 3aMIUTH KyPCOBOTO IMIPOEKTA OCYIIECTBISAETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOILIOY,
«yJOBJIETBOPUTEIBHOY, HEYIOBIETBOPUTENBHOY). KypcoBO POEKT cUnTAaETCsl BBIMOTHEHHBIM YCHEIIHO, ECIH TIPH €ro
OLICHHBaHMU NTOJy4€Ha OLIEHKA HE HIKE «yJOBIETBOPUTEIBHOY.

IIpn moBeneHNM 3aIUTHI B OPME YCTHOTO ONIPOCA KPUTEPHUSMHE OLICHKH SIBIISIOTCS:

«OTnuaHO»: PaboTa coep>KUT TpaMOTHO M3T0KEHHYIO PAacueTHYI0 0a3y, XapaKTepu3yeTcss OTCYTCTBHEM OIIHUOOK B
pacdeTax, JOTUYHBIM U NOCIEI0BATENbHBIM U3/I0KEHUEM MaTepHuaia B MosicHUTeNnbHO! yactu. [Ipu 3amuTe paboThl CTyEHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOIIPOCOB TEMBI; CBOOOTHO ONEPHUPYET PaCYCTHEIMU TaHHBIMI; JIETKO OTBEYACT Ha IIOCTABJICHHEIE
BOIIPOCEHL.

«Xopouro»: PaboTa coep>KUT rpaMOTHO M3T0KEHHYIO PAaCUeTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIHMOOK B
pacuerax, JJOTHYHBIM U IIOCJICOBATENILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNbHON dacTh. [Ipu 3amure paboThl CTyneHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyAHEHHIT OTBEYALT Ha MOCTABIICHHBIE BOIIPOCHI.

«Y IOBIETBOPUTEIIBHOY: PaboTa comepkuT pacueTHyro 0a3y, XapakTepu3yeTcss HaJIHM4heM OTJCIbHBIX OIIMOOK B PAacdeTax.
I1pu 3ammTe CTYACHT MPOSBISET HEYBEPEHHOCTh, NOKa3bIBAET C1a00e 3HAHKUE BOIIPOCOB TEMBI, HE JaeT IT0JIHOTO,
apryMEeHTHPOBAHHOTO OTBETA Ha 3aJIJaHHBIE BOTIPOCH.

«HeymoBIeTBOPUTEITEHON: PaboTa He colepKUT pacueTHyI0 0a3y, HE OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHMAX, MIMEeT 3HaUUTeIbHbIE OMUOKU B pacueTax. IIpu 3amuTe CTyIeHT 3aTpyAHAETCS OTBEYATh HA TOCTaBICHHBIE BOIIPOCHI
TI0 TeMe, HE 3HAECT TEOPUH BOIIPOCA, IIPU OTBETE JOITYCKAET CYIIECTBCHHbIE OIIHOKH.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBISIETCS 110 OATbHOM CHCTEME (KOTIMIHOY, «XOPOIIIO», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPUTEIIBHOY). DK3aMeH CUUTAETCs MPOHEHHBIM YCIICIIHO, €CIIU [IPU €r0 IPOBEJCHUH IOTydeHa OLIeHKa He HIXKe
«yIOBJIETBOPUTEIBHOY.

ITpu moBexeHnyN SK3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OLICHKH SBIISTFOTCS

«OTnmaHOY: Bce Bompocs! 6uiera M3I0KEHBI HOIHO (B paMKax MPOrpaMMBI Kypca MM JISKIMOHHOTO Kypca) M TOYHO.
CrnocoGHOCTb CaMOCTOSATENBHO MBICIUTD, SICHO U NOCIEA0BATENbHO H3IaraTb COAEpkKaHNe OTBETa, yMEHHE 00001IaTh MaTepHal,
JenaTh BeIBOABL. [IpaBriibHEIE OTBETHI HA IOMOIHHUTENBHBIE (TPOBEPOYHBIC) BOIIPOCH B paMkax Owmiera. [TonpobHOE H3n0KeHHEe
OCHOBHBIX NOJIO)KEHHMH oTBeTa B JIucTe ycTHOTO ompoca.

«Xopomo»: Bce BOmpoCH! B IE€NOM PacKpBITHI, HO M3JI0XKEHB! HEOCTATOUHO MOIHO (He MeHee, 4eM Ha 80 — 90 %), mubo B
OTBETE COAEPIKATCS HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B Ha3BaHUM TEPMUHA IIPH MOHUMAaHHUHU €r0 CyTH U T.A.). Hanuune
JIOCTaTOYHO MOAPOOHBIX 3amucel B JINCTe yCTHOTO ompoca.

«Y IOBIETBOPUTEIBLHO»: W3noxxenne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OMMOKH B NMEPHOIU3AIIX,
K1accu(UKaIUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMIEHCUPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MpenoJaBaTels) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycTHoro onpoca. HemocnenosarensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBiIeTBOPUTEITBHON: OrtcyrcrBue 3amucei B JIncte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOTO BOIpoca
JApYyruM, Halnu4ue mmnapranku. M3noxeHue BonpocoB MeHee, 4eM Ha 60 %. HesHaHue OCHOBHBIX HOHATHH U TMOJIOKEHUH TEMBIL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHall.

[Ipu moBeneHNM 3K3aMeHa B AUCTAHIIMOHHO KPUTEPHUSIMH OLIEHKH SBIISIOTCS!

«OTnu4HO»: Iomyuenue 6onee 90 % OGanuaoB MO TECTY NMPHU BHINOJHEHUH TECTA 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xopo1oy: Honyuyernue ot 75 mo 90 % OaUIOB IO TECTY NP BBHIMOJHEHHH TECTA 32 PEIIIAMCHTHPOBAHHOE BPEMs
«Y IOBJIETBOPHUTEIHLHON: IMomygenue ot 50 mo 75 % GaIOB O TECTY MPH BHIMOJHEHHH TECTa 32 PETJIAMEHTHPOBAHHOE

BpeMs




6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3maTensCcTBO, TO, AI1. aapec

JI1.1 | O.H. bproxanos, C.H. |TemnomaccooOmen: YueOHUK M.: HHOPA-M, 2013,
[IeBuenko
JI1.2 |non. pen. M.T. TermnoTexHuKa: Y4eOHHK M.: U1 "Axagemus", 2013,
ITarpoBa
JI1.3 | 10. JI. KypbatoB, A. MexaHuKa KUIKOCTH U rasa B Mocksa ; Bonorna : Undpa-HUmwkenepus,
b. buprokos, E. B. MIPOMBINIICHHON TETNTIOTEXHUKE 2021, https://biblioclub.ru/index.php?
Hosuxosa, A. A. U TeTJIOdHEepreTHKe: yaeOHoe page=book&id=618530
3anka nocobue
JI1.4 | 3eitnernuHoB P.A. TermmomaccooOMeH B Cankr-IlerepOypr : CaHKT-
OJIEMEHTaX TEIUIOTEXHUYECKOTO [erepOyprckuit rocynapcTBEHHbIH
obopynoBanusi. OCHOBBI arpapsbiii yauBepcutet, 2020,
TeroMaccoooMeHa: yaeoHoe https://biblioclub.ru/index.php?
nocoOue It 00y4JaroImxcs 1o page=book&id=621145
HAIPABJICHHIO TIOATOTOBKU
13.04.01 TennosHepreruka u
TEIUIOTEXHUKA
JI1.5 | Apxumnos B. DU3UKO-XUMHUYECKHE OCHOBBI Tomck : M3narensctBo ToMckoro
MIPOLIECCOB MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
TermioMaccoooMeHa: yuebHoe https://biblioclub.ru/index.php?
nocobue page=book&id=442086
6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natensCcTBO, TOJ, AI1. agpec
JI2.1 |Iloxm TemrorexHuka: Y4eOHHK M.: Berc. mk, 1999,
pen.B.H.JIlykanuna
JI2.2 |T.H.Anekcees OOmias TEemIoTeEXHUKA: M.: Bercin.mxk., 1980,
Yueb.nmocobue
JI2.3 | Tenerun A.C. TenmnomacconepeHoc: Y4eGHHK M.: Metannyprus, 1995,
JUTSL BY30B
JI2.4 |Bugun 10.B. Teopernueckue OCHOBBI Kpacnosipck : COYVY, 2015,
TETUIOTEXHHUKH: http://biblioclub.ru/index.php?
TerIoMaccooOMeH : yuebHoe page=book&id=497752
nocobue
JI2.5 | A-H. Pacumenkus, TenmooOMeHHBIEC anmapaThl Kemeposo : KemepoBckuit
B.A. Epmomnaes HU3KOTEMIIEpaTypHOU TEXHOJIOTUYECKUN WHCTUTYT MMUIIEBOU
TEXHUKH : ydeOHOe mocodue MpoMBbIIIIeHHOCTH, 2012,
https://biblioclub.ru/index.php?
page=book&id=141516
JI2.6 |B. K. ITeixos, H. H. Cucrembl Mockga ; Bonorna : Undpa-Umxenepus,
CMupHOB KOHIUIIMOHUPOBAHHUS, 2019, https://biblioclub.ru/index.php?
BEHTHISALUA U OTOILIEHUS : page=book&id=565026
y4eOHUK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBo, rOf, 311. aapec
JI3.1 |C.C. bepman Pacuer TemnooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
arnmnaparoB page=book&id=220685
JI3.2 |Canosa T. IO. [Teperonnsie u Cankr-IletepOypr: CaHKT-
peKTH()HUKAITMOHHBIC [erepOyprckwuii TOCyIapCTBEHHBIH
ycTaHOBKU: MeToinueckue arpapubiii yausepcutet (CIIOIAY),
yKa3aHus 2016, https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 | KubepJlennka www.cyberleninka.ru




D2 |H® HUTY MUCuC www.nf.misis.ru
33 | Poccuiickas HaydHas aneKTpoHHAs OHONIHOTEKa www.elibrary.ru
D4 | TemmomaccooOMeHHOE 000PYIOBaHUE TPEATIPUITAN https://Ims.misis.ru/
35 | Onexrponnsi kypc MOODLE https://moodle-nf.misis.ru
6.3 Ilepeuenb MporpaMMHOro odecneyeHus
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.4 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.5 Kommac 3D V21-22
1.6 | Micro-Cap 10 Evaluation
.7 |7-zip
I1.8 | bpaysep Google Chrome
1.9 Microsoft Teams
I1.10 |Zoom
I1.11 |Bpayzep Yandex
I1.12 | WinDjView 2.0.2
I1.13 |DjVu Solo 3.1
I1.14 | AatuBupyc Dr Web Suite
I1.15 |Adobe Reader
I1.16 |MATLAB & Simulink
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBHBIX 023 TaHHBIX
N.1 |https://new.fips.ru/ - ®eaepanbHBIl HHCTUTYT TPOMBIIIIEHHONW COOCTBEHHOCTH
.2 |http://window.edu.ru - UndopmarronHas cucrema « EmuHOE OKHO JOCTyIa K 00pa30BaTebHBIM pecypcam»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue

113 Vuebnas maboparopust (xommbioTepHbIH | Kommiekr — yueOHOM  mebemn Ha 12 mecT  mos

KJacc) oOywaronuxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB ISt
CTYICHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP UL
nperoaBatens (y BCEX BBIXOJ B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas
MenoBas, Be6 kamepa Logitech, moctym k 3HOC
Vuausepcurera MUCHUC w4yepe3 nuuHBI KaOWMHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

121 Yuebnas aymutopuss  ansg  3aHsatwid | Kommnekr — yueOHOit  mebenmm  Ha 56 mect s
JICKIIUOHHOTO THUIIA, NPAKTHYCCKHUX | OOyYarommxcs, 1  CTalMOHApHBIA  KOMIBIOTEp IS
3aHATHI mpenogaBarens (BBIXOJ B HWHTEPHET), MPOEKTOP, OJKpaH

HACTEHHBIH, KOJOHKH, JOCKAa ayliUTOpHas MeinoBas, BeO
xamepa Logitech, numnensunonnsie mporpamMel MS Office,
MS Teams, antuupyc Dr.Web.

133 Yuebnas aynutopuss  ansg  3adsartuid | Kommnekr  ydueOHoit  mebenmu  Ha 56 mect  ans
JICKIUOHHOTO THUIIA, NPAaKTHYCCKUX | OOyJarommxcs, 1  CTalMOHApHBIA  KOMIIBIOTEp Ui
3aHATHI MIperofaBaTeNs C BEIXOJIOM B HHTEpPHET, MPOEKTOpP, 3KpaH

HAaCTCHHBIH, JIOCKa ayauTOpHas MenoBas, BeO Kamepa
Logitech, KOJIIOHKH, JHIECH3MOHHBIE MOpOrpaMMbel  MS
Office, MS Teams, antuBupyc Dr.Web.

224 VYuebnass maboparopus (kommbloTepHblii | Kommexkr — ydeGHON — mebenmn Ha 12 mect  gus

KJIacc) oOydaromuxcs, 12 CTaOMOHApHBIX KOMITBIOTEPOB LIS
CTYICHTOB, 1 CTallMOHAPHBIN KOMIIBIOTED JUTS
npernojaBatest (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JHOCKa ayJuTOpHas

MenoBasi, BeO kamepa, moctyn k OMOC VYuusepcurera
MUCHUC depe3 nuusbeli kabuHer Ha mmathopme LMS
Canvas u Moodle, nmunensuonnsie nporpammel MS Office,
MS Teams, anTuBupyc Dr.Web.

8. METOJJUYECKHUE YKA3ZAHUSA J1JI51 OBYYAIOIIUXCA




B npouecce n3ydeHns AUCUUILTHHBI BBIACISAIOT Ba BUA CAMOCTOSTENBHON pabOTHL: - ayTIUTOPHAS; - BHEAyAUTOPHAs. AyIUTOpHas
CaMOCTOSITENIbHAS Pad0Ta MO TUCHUILUIMHE BBIIOJIHICTCS Ha yIeOHBIX 3aHATHAX 1101 PYKOBOACTBOM IIPEIO1aBaTEes.
BHeaynuropHas caMocTosITeNnbHAs padoTa - IaHupyeMas yaeOHast padoTa 00yJaroIiuMCsl, BBITOJIHAEMast BO BHEAYIUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTeNs, HO 0€3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He peyCMOTpEeHHast IPOrpaMMOi ydeOHON IMCIMITIIMHBL, PACKPHIBAIOIIEH 1 KOHKPETU3UPYIOLIEH ee
coJiepyKaHue, OCYIECTBIIAETCS 00yJalOMUMCs HHUIIMATHUBHO, C LEbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
st 6omee 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOoTHI IO TUCIUIIIMHE IIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUIS
paboTHI, XapaKTepu3yeT Hauboee paloHAIBHYI0 METOIUKY CAMOCTOATENBHOM paboThI, IEMOHCTPUPYET paHee BHIIOTHCHHBIE
oOyuaromMucs paboThl U T. 1. Bupl 3a1annii 1711 BHEayANTOPHOI CaMOCTOSITENILHON paboThl, UX COZIEp)KaHUE U XapaKTep MOTyT
MMETh BapHaTHBHEIHN U T} depeHInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYHIIAMH CTYeHTOB online (paboTa B AIIEKTPOHHOH
uHpopmannonHo-odpaszosarensHoii cpene HUTY «MUCuCy» (OQMOC), yacThio KOTOPOi HENOCPEACTBEHHO NpeAHa3HAYeHHOHN IS
OCYIIECTBIIEHHS] 00pa30BaTENILHOTO IpoLiecca SBIsIETCs DICKTPOHHBIN 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATEIIFHOM pabOThI, ypOBHS CI0XKHOCTH. Bo3MOXHO IpoBeieHne
CHHXPOHHOI paboTHI CO CTyIeHTaMH C ucnois3oBanreM Microsoft Teams mmu Zoom. KOHTpob pe3ynbTaToB BHEAyIUTOPHOM
CaMOCTOSITENILHOW paboThI OCYIIECTBISIETCS B TIPEENaX BPEMEHH, OTBEICHHOTO Ha 00s3aTe/IbHbIC yueOHbIE 3aHATHS IO
JUCIIUITIMHE Ha PAKTHIECKUX , JJAOOPATOPHBIX 3aHATHIX.




