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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
TBEPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONPOBOIbI U TEIUIOBBIE CETH, 2 TAKIKE TeMIOMeXaHHYecKoe 000py10BaHne
TeIIOBbIX CTAHIMI

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 TOILIMBeE; TPYOONMPOBOIbI U TEIUIOBBIE CETH, 2 TAKIKE TeMIOMeXaHHYecKoe 000py10oBaHne
TeIJIOBbIX CTAHIMI

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; TPYOONPOBOIbI U TEILUIOBBIE CETH, 2 TAK:KE TeINIOMeXaHHIECKoe 000pyI0oBaHHE
TEIJIOBBIX CTAHIIMIA

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 TIK-1-32 J3.2
[IK-1-B1 TIK-3 | 91 32 33 54
-31 [IK-3-V1
1.4 IMonroroBka k 89 OIIK-3-31 J1.1 KM2,K
MPAKTUYECKOMY 3aHSATHIO U OIIK-3-Y1 JI1.2J12.2 Ml
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
nabopaTopHOI [IK-1-B1 T[IK-3 | 1 32 33 54
pabotel.Beimonnenue -31 TIK-3-V1
KypCOBOTO HPOEKTA.
/Cp/
Pa3gen 2. CymnibHble U
BbINIapHbIE YCTAHOBKH
2.1 Beinaphsle, onpecHUTEIbHbIE 4 OIIK-3-31 J1.1
Y KPUCTAJUIM3ALIMOHHBIE OIIK-3-V1 JI1.2J12.2
ycraHoBKU. [leperontsle u OIIK-3-Y2 J2.3J12.4
PeKTH()HUKAITMOHHBIC OIIK-3-B1 IIK- | B1 32 33 54
yctaHoBKU. CylImibHbIE 1-31 [IK-1-32
ycTaHOBKH. AGCOPOLIMOHHBIE [K-1-B1 MK-3
1 aJICOPOIIMOHHBIE ammnapaThl. -31 [IK-3-V1
TemnooOMeHHUKH-
yTHIU3aTopsl. Beibop
CTaHJAPTHOTO
obopynoBanus. /JIex/
2.2 TeroBoit u MaTepuaIbHBINA 6 OIIK-3-31 J.1 KM2 P1
OayaHc BITAPHBIX OIIK-3-Y1 JI1.2J12.2
yctanoBok. /I1p/ OIIK-3-Y2 2.3
OIIK-3-B1 IIK- | JI2.4J13.2
1-31 TIK-1-32 | D122 33 54
[K-1-B1 MK-3
-31 [IK-3-V1
2.3 Uccnenosanue 2 OIIK-3-31 JI1.1 P3
IJIACTUHYATOTO OIIK-3-V1 JI1.2J12.2
TEII00OMEHHOTO OIIK-3-Y2 2.3
anmapara /J1a6/ OIIK-3-B1 IIK- | JI2.4J13.1
1-31 TIK-1-32 J3.2
MK-1-B1 [IK-3 | 91 32 33 B4
-31 [IK-3-V1
2.4 [ToaroroBka x 94 OIIK-3-31 J1.1 KM1,K P1
MPaKTHYECKOMY 3aHSATHIO U OIIK-3-V1 JI1.2J12.2 M2
nabopaTopHoO# padoTe. OIIK-3-V2 J12.3
Brimonnenue, oopmieHue u OIIK-3-B1 IIK- J12.4J13.2
MMOITOTOBKA K 3aIlUTE 1-31 TIK-1-32 | 51 32 33 54
nabopaTopHOM paboTHI. IIK-1-B1 TIK-3
JeaspaTopsl. -31 I[IK-3-V1
I'a30XuaKOCTHEIE U
SKUJIKOCTHO->KUIKOCTHBIE
CMeCHTENTbHBIC (KOHTAKTHBIC)
TETUIO0OMEHHUKH.
Tepmuueckue
IIPOU3BOJICTBEHHBIE
TeIIOMacCOOMEHHEIE
MPOLECCHl U YCTAaHOBKH.
IToxroToBka k sx3ameny. /Cp/
2.5 [IpoBenenue 9 OIIK-3-31 JIT.1JI1.2
sK3aMeHa /DK3aMeH/ OIIK-3-V1 JI3.2712.1
OIIK-3-Y2 J2.2J12.3
OIIK-3-B1 IIK- 2.4
1-31TIK-1-32 | 5132 33 54
MK-1-B1 MK-3

-31 TIK-3-VY1




5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KouTpoabHble MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJ1s
CaMOCTOSITETbHOM NMOATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
WH/IUKATOPBI Bonpocs! 1t IoAroTOBKU
KM MEpOIIPUATHE N
KOMIIETEHITNH
KM1 [ToaroroBka k OIIK-3-31;0I1K-3- 1. IlpuMeHeHusT U KIacCH(PHUKALINA TEIUIOOOMEHHBIX aIapaToB.

5K3aMeHy

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

2. OcHOBHBIE KOHCTPYKIIMH TEIJI00OMEHHBIX aIllapaTosB.

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

4. IlnacTuHYaTHIC TEINIOOOMEHHHKH JUIS )UAKUX U ra3000pasHbIX
TeroHocuteneid. KoHCTpykiuy U npuMeHeHue

5. 3MeeBHUKOBEIE, CITUpPAbHBIEC TEIUIOOOMEHHUKH. 11X KOHCTPYKITHH.
6. XapakTepHble TapaMeTphl TEMIOHOCUTENEH B TEMI000MEHHBIX
amrapaTax - CKOPOCTH TeMIepaTypbl, KO QUITHEeHTEI

TeIIOOTAAYH.

7. Bugpl pacuera Tema000MEHHBIX alnaparoB - TEIIOBOM
KOHCTPYKTHBHBIH, IOBEPOYHBIN THIPABINYECKHUI U JIP.

8. Kimaccudukarms u kpaTkast XapakTepHCTHKa OCHOBHBIX METOJIOB
pacdera TeII00OMEHHBIX alIapaToB.

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

10. ITocnenoBaTenbHOCTH TEMIIOBOI0, KOHCTPYKTUBHOI'O U
KOMITOHOBOYHOT'O pacyeTa KO>KyXOTpyOHOTo TemI000MEHHHKA.

11. DddexruBHoCcTh TeIO0OMeHHNKA. Ee dusmdeckuit cMpici. Yucno
€IMHHI] TTepeHoca.

12. [locnenoBaTenbHOCTH pacyera TeruioooMenHrnka meronom E - N.
13. Pacuer k03 PHUIMEHTOB TEIIOOTJA4YH B TEINIOOOMEHHBIX armapaTax
B CIIydae MX 3aBUCHMOCTH OT TEMIEPATypHI

MOBEPXHOCTH TETUIOOOMEHA.

14. OpeGpennblie TpyOUaThie TeI000MeHHUKU. KOHCTpYKINH 1
NpHMeHeHNe XapaKTepUCTHKN opeOpeHus. TexHonorns

opeOpeHust.

15. DddexruBHOCTE OpedpeHst. DPPEeKTHBHOCTL OpPEeOPEHHOIH
HOBEpPXHOCTH. Pacuer koaduimenTa Teronepenadu ais
OpeOpPEHHBIX TOBEPXHOCTEH.

16. I'mnpaBimaecknii pacdyeT TEmI000MEHHbIX armapaTtoB. OCHOBHBIE
BUJIbI TUAPABINIECKHUX MOTEPh B TEIIIOOOMEHHUKAX.

Ompenenenue TpeOyeMOil MOIHOCTH Ha MPOKAUKY TETUIOHOCHTEIIS.
17. Croco0B! yBeTMUeHHNS TEIIOBOW HATPY3KH B TEINIOOOMEHHBIX
anmapatax (opebpeHue, HHTeHCH(UKANUS TEII000MeHa)

18. PexynepaTuBHBIE TEMIOOOMEHHUKHI NEPHOANIECKOTO JEHCTBUS C
BOJISTHBIM ¥ ITApOBEIM TToiorpeBoM. OmpenerneHne

BPEMEHH HarpeBa TEIUIOHOCHUTEIIS.

19. Ipuaiun paboTs! TemnoBsIX TpyO. Tunsl ¢putuneit. OnpeneneHus
KOJIMUECTBA NepeJaHHoro Temna. OrpaHndeHus Ha

paboTy TermoBHIX TpyO. TemnooOMeHHbIE anmapaThsl Ha TEIIOBBIX
Tpybax.

20. PerenepaTuBHbIE TEMIOOOMEHHBIE anMapaThl 11X OCHOBHbIE
KOHCTpYKIMH. [IpenMyIiecTBa 1 HEZOCTATKH IO CPABHEHUIO

C PEeKyIepaTHBHBIMH.

21. 3menenue Temneparyp Hacaaku pereHeparopa. Kosppumnuent
aKKyMyJISILIUM HacaaKu. TeMrepaTypHbIil THCTepesuc.

22. KoaddunueHT Terionepeaad pereHepaTHBHOTO TEIUI000OMEHHHUKA.
CpaBHeHHE TEIIOBOH 3 (PEeKTHBHOCTH

pereHeparopa U peKkyneparopa.

23. H-d quarpamma BJIa)KHOTO BO3/yXa. BUl OCHOBHBIX MPOIIECCOB
o0Opabotku Bo3nyxa B H-d muarpamme.

24. Bun OCHOBHBIX MPOLIECCOB 00paOOTKH BO3yXa B CMECHTEIbHBIX
teroodMeHHnKax B H-d nuarpamme.

25. AnnapaTsl BIaXHOT0 Bo3ayxa. Mx pacuer mpu nomouu

ko2 uimenTa BIaroBpInaeHAs.

26. CooTHomenue JIptonca u ypaBHeHHe Mepkens VX npuMeHeHHe 11
pacdera TEIIOOOMEHHBIX alllapaToB BIAKHOTO

BO31yXa.

27. KOHCTPYKIIUN CMECUTEIIBHBIX TEINIOOOMEHHUKOB. TeruioBoi u




MaTepuaabHbIA OanaHC CMECHTENBHBIX

TEMI000MEHHHUKOB.

28. TTocenoBaTenpHOCTH MOCTPOCHUS TIpoliecca 00pabOTKH BO3IyXa B
CMECHTEINIFHBIX TeII000MeHHIKaxX CpemHss

Pa3HOCTh TEMIIEPaTyp B CMECUTENBHBIX TEMI000MEHHHKAX.

29. IlocnenoBaTenpHOCTh pacyueTa MOJBIX U HACAIOYHBIX CKPyOOEepoB.
30. Cucrembl 000POTHOTO BOJIOCHAOKEHHUS. VX Ha3HAUeHUE U
KJaccuuKaIms.

31. CpaBHHTeNbHAS XapaKTEPUCTHKA OCHOBHBIX TUIIOB IPaJupPEH.

32. KoHCTpyKIus BEHTHIATOPHON TPaJUpHU U anmapara BO3LyIIHOIO
oxXJIaXXIeHUs BEIOOp pacueTHON TeMmIepaTypsl U

BJIQXKHOCTH aTMOC(EPHOTO BO3/yXa.

33. IlpuMeHeHHe BBIMAPHBIX YCTaHOBOK. CXEMBI U KOHCTPYKLIUH
BBITIAPHBIX YCTAaHOBOK.

34. IpuHnun geficTBUS BEIIAPHBIX aNmapaToB. MaTepHanbHbIN U
TEMJIOBOH OanaHc BbIIAPHOH ycTaHOBKU OnpeneneHue

KOJIIYECTBA [1apa Ha BBITApKYy.

35. Pacmionaraemas 1 1ojie3Hasi pa3HOCTb TEMIIEPATyp B BRITAPHBIX
ycTaHoBKax. TUMbI genpeccuil B BRIMAPHBIX YCTAaHOBKAX,

UX BBIYUCIIEHUE.

36. IlocnenoBaTenbHOCTh pacyeTa OJHOKOPITYCHOM BBIIAPHOU
YCTaHOBKH.

37. OcobeHHOCTH pacyeTa cpefiHel pasHOCTH TeMIEpaTyp U

K03 GHUIHECHTa TEIUIOOTAAYH B IPeromieii kKaMepe BBIITapHOTO
ammapara.

38. O6sacT MpUMEHEHUS CYIIMIbHBIX YCTaHOBOK [lepnoab! cymku
MartepuanoB PaBHOBECHOE U KPUTHYECKOE

BJIaroco/iepKaHue.

39. Knaccu¢ukanus BIaXHBIX MaTEPHUANIOB U IPUHIUIHAIBHBIC CXEMbI
YCTaHOBOK JUIsl UX CYIIKU CyIIMIbHBIE aT€HTHI.

40. Kuneruka cyniku. Merozpl pacyera BpeMEHHU CYILLIKH B €€ IEPBOM U
BTOPOM IIEPUOMAX.

41. MatepualibHbIii KOHBEKTUBHOH CYIIMIBHON YCTaHOBKH
CocrapisIolye TEIOBOTo 0anaHca CYIIUIbHON YCTaHOBKH.
Teoperuueckast Cymuika.

42. Mpuanun paboTs! TemwoBeIX TpyO. Tunsl putuneit OnpenencHus
KOJIMUECTBA MepeJaHHoro Termna OrpaHuYeHus Ha

paboTy TEIIOBBIX TPYO.

43. IIponeccs! neperoHku u pektudukanuu. Ux npumenenne. Otimane
MPOLIECCOB BBIMAPKH U NMEPETOHKI

44. Tunsl cMecel KHUIKUX KOMIIOHEHTOB. 3aKkoH Payis.

45. lmarpaMMBl pacTBOPOB XHUIKHX cMeceil.(P-x, t-x,y, X-y-
auarpaMmsl ). X IocTpoeHne 1 Ha3HauCHUE

46. IIpocras, HempepbIBHAs U MHOTOKpaTHAs neperonka Cxemsl
YCTaHOBOK M M300pa’keHHE IPOIIECCOB B t-X.y THarpaMMe.

47. CxeMma 1 IpuHIMI pabOTHI PeKTH(HUKANNOHHON YCTAHOBKH.
MartepuanbHblil 6anaHc peKTU(UKAITMOHHON YCTaHOBKH.

48. dnermoBoe uncio. MunnmaneHoe ¢uiermosoe uncio. Onpenenenue
YHCIIa TAPENIOK B PEKTH(OUKAINOHHBIX KOJIOHHAX.




KM2

CaMocTosiTenbHas
paboTa

OIIK-3-31;0I1K-3-
V1;0IIK-3-Y2;0IIK
-3-BI;I1K-1-31;I1K-
1-32;I1IK-1-Y 1;I1K-1
-B1;I1K-3-31;I1K-3-
VI1;IIK-3-B1

1. OreHuTH MUIONIAAH MOBEPXHOCTH TEMIO00OMEHHOTO amnmnapaTa no
PEKOMEH/TyeMbIM 3HaYE€HMSIM KO3()(DHIMEHTOB TEINIOOTAAYH.

2. OueHnTH IUIOMA s TOBEPXHOCTH TEIIIO0OMEHHOTO ammapaTa o
3aJaHHOHN 3((QEKTUBHOCTH U M3BECTHOH 3aBucuMocTH E=f(N).

3. Haiitu () ek TUBHOCTH TEIIOOOMEHHOTO ammapara Mo U3BECTHOMY
TEII0BOMY OalaHcy.

4. OnpenenuTh CTENIEHb OPEOPEHUS 10 TEOMETPUH pedep.

5. Onpenenuts K03 QUIHEHT Teronepenadu co CTOPOHBI OpeOPEHHOM
Y HEOPEOPEHHOM ITOBEPXHOCTH.

6. Haiitu KI1J] peOpa u KITJI opeOpeHHO TOBEPXHOCTH IO U3BECTHHIM
XapaxkTepUcTUKaM pedep 1 K03 PUITHEHTY TeIUIO0TAAYH.

7. OnpenenuTs nepenaj AaBIeHUH B TEINIOOOMEHHOM armapare.

8. Onpenenuts TpeOyeMyr0 MOITHOCTh Ha IIPOKAUKY TEIUNIOHOCHUTENS B
TEIUI00OMEHHOM atrapare.

9. Ompenenuts K03 GUIUEHT TEIIONepeaadn B TEMI000MEHHHKE C
BJIarOBBINAJICHUEM.

10. HaliTi koHEYHOE BlIarocoaepkanue (100 TeMIeparypy rasa) B
CMECHTEIIFHOM TeIII000MEHHHKE U3 €T TEIUIOBOTO OaaHca,

CUUTAs Ta3 Ha BBIXO/IE MOTHOCTHIO HACHIICHHBIM.

11. HaliTi KOJIM4eCTBO BTOPUYHOTO Tapa (J1Mb0 KPEermKOro pacTBopa) B
BBITIAPHOI YCTaHOBKE, UCIIONB3Ys MaTepHalIbHbIC OATaHCHL.

12. HaiiTi mpUMepHBIi pacxoA Mapa Ha BBIIAPKY B OJHOCTYIEHUATO
BBIIIAPHOI yCTaHOBKE.

13. Onpenenuts BpeMs CyLIKH MaTepuaia B IEPBOM IIEPUO/JIE.

14. Onpenenuts BpeMs CyLIKH MaTepuala BO BTOPOM IEPUOAE.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemsbie
Kon HasBanue
WH/IUKATOPBI CopeprxaHue paboThl
paboTsl paboTsl N
KOMIIETEHITNH
P1 KypcoBoii mpoekt OIIK-3-31;0I1K-3- | Tun anmapara u UCXOAHBIE TAPAMETPhI BELAAKOTCS MPENOIaBaTEIeM
"TernnoBoit u V1;0IIK-3-Y2;0IIK | unauBHya bHO IO BapUAHTaM.
THIPaBIMYECKUI -3-B1;IIK-1-31;IIK- | PacyeTHO-IOACHUTENbHAS 3aIIUCKA KYPCOBOTO MPOEKTA JOJIKHA
pacuer 1-32;ITK-1-Y I;IIK-1 | comepxkats:
TEMI000MEHHOTO -B1;ITK-3-31;I1K-3- | TuTynbHbIH TUCT
anmnapara" VIL;IIK-3-B1 3ajaHue Ha KypCOBOW IIPOEKT
Copnepxanue
Bsenenue
Teoperudeckas yacThb (onmucanue QyHKIUH BEIOPAHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHATIOTHYHBIMH
00BeKTaMH)
IMpakTHyeckas 9acTh (pacyeT TEIIOOOMEHHOO amapaTa)
3akinoueHue
CIHUCOK UCTIOIh30BaHHBIX HCTOYHUKOB
[Ipunoxenus
P2 JlaGoparopnas OIIK-3-31;0I1K-3-
pabota Nel V1;IIK-1-32;T1K-1-
"UccnenoBanue B1;TTK-3-31;I1K-3-
paboTsl B1
peKyneparopa u
KOXKyXOTPYyOHOTO
TEII000MeHHHUKA"
P3 JlaGopaTopHas OIIK-3-31;0I1K-3-
pabora Ne2. Y 1;IIK-1-32;T1K-1-
Uccnenoranue B1;I1K-3-31;I1K-3-
paboTsI B1
IUTACTUHYATOTO
TEII00OMEHHHUKA

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DopMoii TPOMEKYTOUHOH aTTECTANH MO AUCIUILTHHE SBISIETCS SK3aMeH. Hike mpeacrasieH oOpaser Omera Uit sk3aMeHa,
MPOBOANMOTO B IUCEMEHHOIT (hopme.
MuHHCTEpCTBO HAYKH U BBICIIEro oopa3oBanus Poccuiickoii denepanuu

DdezepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICIIIETO 00pa30BaHUs
«HanuoHanbHbIN Hccae10BaTENbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET

«MUCuCy»

HoBotponuxuii pumman




Kadenpa 35meKTposHepreTHKU U 3IEKTPOTEXHUKA

BUJIET Ne 0

JucunmuinHa: «TemnomaccooOMeHHOE 000pyI0BaHUE IPEATPHUSITHID)
Hamnpasnenue: 13.03.01

®dopma o0ydeHus: 3a09THas

®Dopma MPOBEAEHHS SK3aMEHA: THCbMCHHAS

1. HpI/IMeHCHI/Iﬂ )5 Knaccmbmcaum{ TCHJ'IOO6MCHHBIX anmapaToB.
2. OnpenenuTs CTENeHb OpeOPEHUS IO TEOMETPUH pedep.

JucrannuoHnHo 5k3aMeH MoxkeT poBoauThest B LMS Canvas. Dxk3ameHannoHHbIN TecT coaepxkut 30 3ananuii. Ha pemenue
orBoautcs 30 MuHyT. PaspeleHHble IONBITKY - OJHA.

OO6pa3zen 3aganuii 7151 9K3aMeHa, MpoBoaAuMoro auctanimonso B LMS Canvas (ITK-3-31,V1,B1; YK-1-31,V1,B1; YK-3-
31,Y1,B1):

1.

HpI/I KUIICHUH XUAKOCTHU HAa IMOBCPXHOCTU TBEPAOTO TEIa HanboJIee MHTEHCUBHBIN pocCT 3HAYCHHI KOB(b(I)I/IHI/IeHTa

TEMIOOTAAYH HAaOII0MaeTCs B 00IAaCTH:

NSO oOooOoo

€CTECTBEHHON KOHBEKIIMU

KPUTHYECKON TOYKH

IJICHOYHOTO PeXuMa

Iy3bIPHKOBOTO peXUMa

B kpuTepHanbHOM ypaBHEHHH KOHBEKTHBHOTO TEIUIOOOMEHA ISl TypOYJIEHTHOTO Teue-HHUS JKUAKOCTH B TPyOax, B

OTJINYUC OT YPaBHCHUS JISI IAMUHAPHOTO TCYCHHSA, OTCYTCTBYCT!

vhwoOoooodOoooOoOwRoooo

kputepuii PeiiHonbaca

kputepuit [Tpanaras

kputepuit Hyccenbra

kputepmii I'pacroga

Pacuer KOHBEKTHBHOTO TEIIOOOMEHA B 3aMKHYTOM IPOCTPAHCTBE MPOU3BOJIAT C MOMOIIBIO:
SKBUBAJIEHTHOTO KO3 (UIMEHTA TEMIO0TAAYH

SKBHBAJICHTHOTO KO3((HUIMEHTa TEeIIONPOBOIHOCTH

SKBHBAJICHTHOTO KO3 duImenTa Temonepesaan

9KBUBAJICHTHOTO KOA(PQHINEHTa TEMIIEPaTypOIPOBOJHOCTH

B kpuTepuanbHOM ypaBHEHHH KOHBEKTHBHOTO TeriooOMeHa oTHomeHue (Prk/Prcr)0,25 yauteiBaer:
cBOOOIHYIO KOHBEKIIHIO

HalpasJIeHHe TEIUIOBOTO MOTOKA

MOMPaBKy Ha Ha4albHBIN y4acTOK

(bm3uYecKre CBOHCTBA KHUIKOCTH

IIpu ucnonb30BaHUM KPUTEPUANIBHBIX ypaBHEHUH, moaydeHHbIX B. I1. McaueHko ans pacuera KOHBEKTUBHOIO

TerooOMeHa B IyyKax TpyO, 3a ONpeAessSomunil pa3mep IPUHUMAIOT:

DS = o = Y O Y O

JUTHHY TPYOBI;

HapYXHBIH THaMeTp TPyObl

BHYTPEHHHI AUaMeTp TPYOsI

SKBUBAJICHTHBIH AUaMETP MEXTPYOHOTO HMPOCTPAHCTBA

CyIIecTBYIOT Cllenyromuie (GpU3NIecKH dIeMEHTapHbIe CIOCOOBI Nepeaadr TEIUIOTHL:

KOHBEKLIUS

TEMJIONPOBOAHOCTh

JYYUCTBHIH TEMI00O0MEH, KOHBEKIIMS, TEIUIONPOBOHOCTh

TemnepaTypHoe mose — 3T0:

COBOKYIIHOCTb 3HAYEHWH TEMIIEPaTyp BO BCEX TOYKAX PaccMAaTpHMBAEMOrO Tella B JAH-HBI MOMEHT BPEMEHHU
COBOKYIHOCTb 3HAU€HMI TeMIlepaTyp BO HadalbHBIX TOYKAX PACCMATPUBAEMOTO TE€Na B JAaHHBIH MOMEHT BpPEMEHH
COBOKYITHOCTb 3HaU€HWH TeMIlepaTyp BO Ha4yaJbHBIX TOYKaX pacCMaTPUBAEMOIO Tela B HadalbHbIII MOMEHT BPEMEHH
TemmnepaTypHbIl TpaiuE€HT — 3TO BEKTOP, HANIPABICHHBIN:

[0 BEPTUKAIU K U30TEPMHUUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPaTyphl

10 BEPTHKAIM K M30TEPMUYECKON MOBEPXHOCTH B CTOPOHY YOBIBaHUS TEMIEPATyphI

10 HOpMaJM K U30TEPMUUYECKOH TOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIIEPATYPbI

INepenaua TEmIOTH MPU HETIOCPEIACTBEHHOM COINPHKOCHOBEHHHM TN HIIM BHYTPH TBEPIOTO Tena, 00yCIOBICHHAS

TEIUIOBBIM ABM)KCHUEM MHUKPOYACTHI], Ha3bIBACTCA:

I o B g L B B B

TEIIONPOBOTHOCTHIO
KOHBEKIIHS

JYYUCTBIN TEI1000MeH
H3oTepMudeckre MOBEpXHOCTH:
TIePECEKAIOTCS

3aMBIKAIOTCS Ha ce0s

HE 3aMBIKAIOTCS Ha ce0s

[pu morepeyHOM OMBIBaHMH OAWHOYHOTO LIIMHJpA HAaHOOJbIIee 3HaUeHHE Kod(dUIMeHTa TEeIo0TIaul HaOIIIo1aeTCs:

B JI000BOM wacTH (pu 3HadeHuH yrma ¢ = 0)
B KOPMOBOH 4acTu (npu 3HaueHuu yria ¢ = 180)




O B O0KOBOM wacTH (mpu 3HadeHUH yrna ¢ = 90)
O HE M3MEHSETCS 110 HOBEPXHOCTH IPU JI000M 3HAUCHUH YIJIa ¢
12. [Ipn naMUHAPHOM TEYEHHH KHIKOCTH B TpyOax KoA()(UIMEHT TEIUIOOTAAuN U3MEHSETCS 10 JUIMHE KaHala IPH YCIOBUH:
O I/d > 50
O I/d < 50
O I/d <50
O 1/d > 50
13. ITpu nneHOYHOM KOHIEHCAMH Iapa B CIydae JTAMHHAPHOTO JBIDKCHUS IUIEHKH KOHJEH-CaTa TEII0O0OMEeH
OCYIIECTBIAETCS IMyTeM:
O KOHBEKIIMU ¥ TEIUIOTIPOBOJHOCTH
U TEIIOIIPOBOJHOCTH
OJ TEIUIOOTAauH
O TemIonepesayn
14. Ecnm ko3¢ dummenT TemiooTaaun TpeThero psiaa KOPHIOPHOTO ITydka TpyO mpuHATE 3a 100%, To K03 dunmeHT
TeMJI00TAaYH BTOPOTO PsJa 3TOTO IIydKa COCTABUT:
| 80%
O 85%
O 90%
| 95%
15. Jlnst Bo3ayxa KpUTepHalbHOE YpaBHEHHE IIPH JIFOOOM 4aCTHOM CIIydae KOHBEKTHBHOTO TEILIOOOMEHA B CTAI[MOHAPHBIX
YCIIOBHSAX MOXET OBITH ITPEICTABICHO B BHLE!
Nu = £ (Fo)
Nu = f (Re)
Nu = f (Gr)
Nu = f (Pr)
Huddysuonnoe uncno Hyccenbra onpenensercs no Gpopmyie:
NuD = Bl * D
NuD=v/D
NuD=1/D
NuD =f1/D

Llenbio MOBEPOYHOTO TEIIOBOTO pacyeTa TEINIOOOMEHHHKA SIBIISIETCS ONPEICICHUE:
IUTOIIA M TIOBEPXHOCTH TEINIOOOMEHA

ko dumenta Teronepenaun

Ha4yaJIbHBIX TEMIIEPATyp TEIUIOHOCHTENEH

KOHEYHBIX TEMIEPATyp TEIIOHOCHTENICH

BCEX BBIIICTICPEUNCICHHBIX TapaMeTPoB

ITox BOASHBIM KBUBAJIEHTOM IIOHUMAIOT IIPOU3BE/ICHHE:

W = C*G

W = C*(t2-tl)

W = C*t2
W= k*F*tcp

EDDEH;DHDDE;DDHD;EHDD

B CXeMe YCTAaHOBKH PETeHEepaTHUBHBIX ITOAOTpEBaTeNIed MuTaTelbHONH Boasl Ha TOL mo-morpeBaTen HU3KOTO TaBICHUSL
(HHI[) paboTaroT o1 HarmoOPOM KOHAEHCATHOTO HACOCA, CO3/IAIOUIETO AaBICHUE BOJBI ...

0 6omee 60 kr/cm2

O He BbIIe 16 Kr/cM2

O 6omee 60 kr/cm2

O MeHee 6 Kr/cM

20. TpyOHBII ITy40K B MOJOTPEBATEISIX CETEBOW BOIBI U3TOTABIMBACTCS U3 ...

Menn

KOMIIO3UIIMOHHBIX MaTepHaIoB

JATyHH WIN CTalld

KapONPOYHOH CTaIU

Koaddumment Temnonepenaun k nuzmepsieTcss B CIEAYIONINX €ANHUIIAX:

Bt/m2

Bt/(M-C)

Bt/™m

Bt1/(M-K)

Bt/(M2-K)

Bt/(M2-C)

Jls s dexTrBHON PabOTHI TEIUIOBOM M30JSIUN HEOOXOANMO, YTOOBI KPUTHUCCKUI THa-MeTp:
OBLT MEHBIIE HAPYKHOTO JHaMETpa H30JIALHA

OBUT MEHBIIEC BHEIIHETO AWAMETpa OTOJICHHOTO TPyOOIpoBOIa

OBLT OOJIBIIIE BHYTPEHHETO JTHaMeTpa TPyOOIpoBOIa

ObLT OOTBIIE BHEIIHETO AMAMETpa OTOJEHHOTO TPyOOIpoBoaa

TerIon30IAHOHHBIMU CUUTAIOTCS T€ MaTepPHANbL, KOA()(UIIMEHT TEIUIONPOBOJHOCTH KOTOPBIX
A > 0,2 Br/(M-C)

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

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

—_
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0 % <02 Br/(M-C)

24. JIuHeHHbIN KO3 PUIMEHT TEIIOoNepeaays — 3TO:

O KOJIMYECTBO TEIUIOTHI, IPOXOIAIIeH Yepe3 eNUHHUIy TOBEPXHOCTH CTEHKH B €JUHHILY Bpe-MEHH OT TOPSUero K
XO0JIOAHOMY TEINIOHOCUTEINIO MPU Pa3HOCTH TEMIIepaTyp MEXly HUMH B OJIUH Ipayc

O TEIUIOBOX MOTOK, MPOXOSIIUI Yepe3 OAMH KBaIpaTHBIA METP MOBEPXHOCTH MPU PAa3HOCTU TEMIEPATyp MEXKAY
MIOBEPXHOCTHIO TeJIa U OKpY)KaIoLlel cpeioil B 0IuH rpaayc

O KOJIMYECTBO TEIUIOTHI, MPOXOIAIIEH Yepe3 OAWH METpP JJIUHBI TPYObl B €IMHUILY BPEMEHH OT TOPSYETro TEIUIOHOCUTENS K

XOJIOZHOMY IIPY Pa3HOCTH TEMIIEPATYP MEXy HUIMU B OJIUH IPagyc

KOJIMUECTBO TEILIOTHI, IPOXOJAILEE B €ANHUILY BPEMEHH 4epe3 eIUHUILY MOBEPXHOCTU

Jlns vHTeHCH(HUKAINH Tpoliecca TeIIonepeadr OCYIIECTBIAIOT CIESAYIONIIe MEPOIIPU-SITH:

YBEIMYHUBAIOT TEMIIEPATYPHBII HAIOpP MEXKAY TEIUIOHOCUTEISIMU

MIPUMEHSIIOT TPYOBI ¢ opedpeHreM

YBEJIMUUBAIOT TOJIIMHY TEIUIOBOH H30IALUH

MPUMEHSIOT MaTepHajbl ¢ BEICOKIMH KO3((GHUINEHTAMH TEIUIONPOBOIHOCTH

YMEHBILIAIT MaKCUMaJIBHOE TEPMHUUYECKOE COIIPOTHUBIICHUE

BCE BBIIIECNIEPEUUCIICHHBIE MEPOIPHATHUSL

Pabounii mnamna3zoH cpegHeTEMIIepaTypHBIX MPOIECCOB M YCTAHOBOK COCTABIAET ...

J0 200 °C

ot 150 go 700 °C

cebie 200 °C

Huwxke 300 °C

B perenepaTHBHBIX IOJOTpeBaTENsIX IMUTATENbHON BOABI HU3KOro nasienus ITHJI naBieHue rpetomero napa
NPUHUMAETCS], KaK MPaBUIIO, C TAKUM Pacu€TOM, 4YTOOBI TEMIIEPATypa €ro HAChILIEHHs IPEBbIIIaga TEMIEPATyPy BOABI HA BBIXOJE Ha

[\ \o} o}
-\]jDDEQDDjDDESAD

O 20 —40 °C

0 5-10°C

0 30 - 50 °C

O 40 — 60 °C

28. Ipu oxnaxaeHUN HEOTPAaHUIEHHOH IUIACTHUHBI B YCIOBHUSIX HECTAI[OHAPHOTO PEKHMa HEOOXOJMMO OIpPEeNeIUTh

BCIIOMOTATEIBHYIO IEPEMEHHYIO I, KOTOPAsl CBSI3aHa C MEePUOIMICCKON (YHKIHEHT:

yl=cos p
yl=sin p
yl= ctg n
yl=tgp

TennoBoit MOTOK, MPOXOASIINHA Yepe3 TPEXCIOWHYIO TUIOCKYIO CTEHKY, OyIeT:
OJIMHAKOBO i 1-TO clios

OJIMHAKOBO 2-TO CJIOs

OJIMHAKOBO 2-T0 U 3-TO CcJIos

OIWHAKOBO Mg 1-T0, 2-T0 U 3-T0 ClI0EB

TeroBoil MPOBOJUMOCTBIO CTEHKH Ha3bIBAETCH:

OTHOIIICHHE KOA(PGHUIIMEHTA TEIUIONMPOBOIHOCTH CTSHKH K €€ TOJIINHE
OTHOINICHHE TOJIIUHBI K KO3()(OUIIMEHTY TEIUIONPOBOTHOCTH CTEHKH
mpousBeeHNe Kod(duimenTa TemIonpoOBOJHOCTH CTEHKH M TOJIIWHBI

W N
DHDQEHDDpDDEj




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

OreHKa pe3ynbTaToOB 3aMUTH KYpCOBOTO IMIPOEKTA OCYIIECTBIISAETCS 10 OATBHON CHCTEME («OTIMYHOY, «XOPOILIOY,
«YHOBIIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHO»). KypCOBOIl POEKT cunTaeTcs BBIOIHEHHBIM YCIEIIHO, €CIHU ITPU €ro
OIICHWBAHMH ITOJTyYeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

IIpu moBeneHNM 3aIUTHI B OPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKH SIBIISIOTCS:

«OTangHO»: Pabora coepXHUT TpaMOTHO H3JIOKEHHYIO PacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICIOBATEIILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNIbHON yacTh. [Ipu 3ammure paboThl CTyeHT
MOKa3bIBaeT TIIyOOKHE 3HAHMUS BOTIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYETHBEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOIIPOCEHL.

«Xopouio»: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pPacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLIMOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATEIEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTy. [1py 3amuTe paboTHI CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MTOCTABIICHHBIC BOIIPOCHI.

«Y 1OBJIETBOPHUTENBHOY: Pabora conepkuT pacueTHyto 0a3y, XapakTepU3yeTcsi HaJIMYUEM OTIENbHBIX OLIMOOK B pacyeTax.
I1pu 3ammTe CTYACHT NMPOSBIISET HEYBEPEHHOCTh, HOKa3bIBaeT cI1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT II0JIHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 3aJIaHHBIC BOTIPOCHI.

«HeynoBIeTBOpUTEIEHON: PaboTa He conepKUT pacueTHyI0 0a3y, He OTBEYaeT TPEOOBAHMAM, U3JIOKCHHBIM B METOJHUYECKUX
yKa3aHHAX, IMEeT 3HaYNTENbHbIE OIIMOKK B pacyeTax. [Ipy 3ammuTe cTyIeHT 3aTpyJHACTCS OTBEYATh Ha IIOCTaBIEHHBIC BOIIPOCHI 110
TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIYCKACT CYIICCTBEHHBIC OIIMOKH.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBISICTCS 110 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYHOBIIETBOPUTEIILHOY). DK3aMEH CUMTAETCS IPOHICHHBIM YCIICIIIHO, €CIIH IIPH ero IPOBEICHUH IT0JyYeHa OLEHKa He HIKe
«yHOBIIETBOPUTEIILHOY.

ITpn moBexeHnN 5K3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OIIEHKH SBIISTFOTCS

«OTnuaHO»: Bce Bompocs! 6miera M3I0KEHBI HOIHO (B paMKax MPOrpaMMBI Kypca MM JISKIMOHHOTO Kypca) H TOYHO.
CrHocoOHOCTh CaMOCTOSTENEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJiep>kaHie OTBeTa, yMeHne 00001aTh MaTepual,
JIeTIaTh BRIBOAKL. [IpaBriibHBIC OTBETHI HA JOMOJIHUTEIBHEIE (IPOBEPOYHBIC) BOIPOCH B paMKax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX IOJIOKEHUH oTBeTa B Jlucte ycTHOTO Oompoca.

«Xopomo»: Bce BompocCH! B 11€10M PacKpBITHI, HO M3JI0XKEHB! HEOCTATOYHO MOIHO (He MeHee, 4eM Ha 80 — 90 %), nubo B
OTBETE COZIEPIKATCS HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUH TEPMHHA TIPH IIOHUMAHUH €T0 CyTH | T.A.). Hammune
JOCTAaTOYHO MOJPOOHBIX 3amuce B JIucte ycTHOTO onpoca.

«Y IOBIETBOPUTEILHOY: W3noxxeHne kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B IMEPHOIU3AIIX,
KinaccuduKalyaxX, TPaKTOBKE OCHOBHBIX MOHATHIT U T.11. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIIEHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpEHHE MpeToaBaTelis) Py COOTBETCTBYIOIEH 3ammicH B JIucre ycrHoro onpoca. HenmocnenosatensHoe
M3JI0KCHNE MaTepuasa, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBneTBopUTEIbHOY: OrcyrcTBue 3anuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETa, HOAMEHa OJHOTO BOIpOca
JpyruM, Hanu4ue mmnapranku. M3noxkeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX MOHATHH U TOJIOKEHUH TEMBL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHal.

[Ipu moBeneHnn 3x3aMeHa B AUCTaHIIMOHHO B LMS Canvas KpUTepHsSMH OLICHKH SBIISFOTCS:

«OTanyHO»: [Homyuyenue Oonee 90 % GannoB MO TECTY MPH BBHIIOJHEHUU TECTa 33 PErJaMEHTHPOBAHHOE BpeMs
«Xopoto»: IMomydaenue ot 75 mo 90 % OGaJIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpPEeMs
«Y 1OBJIETBOPUTEIHHON: IMomygenue ot 50 mo 75 % GayIOB MO TECTY NMPH BHIMOJHEHHN TECTa 338 PETJIAMEHTHPOBAHHOE

6. YHEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI1.1 | O.H. Bbproxanos, C.H. |TemnomaccooOmen: YueOHUK M.: UHOPA-M, 2013,
IlIeBueHko
JI1.2 |non. pen. M.I. TermoTexHuKa: yaeOHUK M.: U1 "Axanemus", 2013,
ITaTposa

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec
JI2.1 |Iloxm Temnorexuuka: Y4ueOHHUK M.: Bercmr. mik, 1999,
pen.B.H.JIykanuna
JI2.2 |T.H.Anekcees OO01as TEMIOTEXHNUKA: M.: Bricir.ik., 1980,
Vueb.mocobue
JI12.3 | Tenerun A.C. TemmomMacconepeHoc: Y4eOHuK M.: Meramnyprus, 1995,

JUIsL BY30B




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

JI2.4 | Buaun }O.B. Teopernueckue OCHOBBI Kpacnosipck : COY, 2015,
TEIUIOTEXHHUKH: http://biblioclub.ru/index.php?
TEIIOMacCcOOOMEH : yueOHOe page=book&id=497752
nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI3.1 |C.C. bepman Pacyer TenmooOMeHHBIX , 1962, http://biblioclub.ru/index.php?
anmapaToB page=book&id=220685
JI3.2 | CanoBa T. 1O. Ileperonnsie u Cankr-IlerepOypr: CaHKkT-
PEeKTU(HUKAIIIOHHBIE IMerepOyprexuii rocyapCTBEHHBIH
yCTaHOBKU: MeToinuecKue arpapubiii yausepcutet (CIIOIAY), 2016,
yKa3aHus https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru
D3 | Poccuiickas HaydHas 3NeKTpoHHAs OHONIHOTEKA www.elibrary.ru
D4 | TemmomaccooOMeHHOE 000PYIOBaHUE TIPEATIPUITAN https://Ims.misis.ru/
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Auruupyc Kaspersky Endpoint Security amnst 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
113 Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
1.5 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.6 Kowmmac 3D V21-22
I1.7 |Micro-Cap 10 Evaluation
1.8 |7-zip
I1.9 |Bbpaysep Google Chrome
I1.10 | Microsoft Teams
IL11 [Zoom
I1.12 | Bpaysep Yandex
I1.13 | WinDjView 2.0.2
I1.14 |DjVu Solo 3.1
I1.15 | AutuBupyc Dr Web Suite
I1.16 |Adobe Reader
I1.17 |MATLAB & Simulink
6.4. IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOecCHOHAIBHBIX 023 JaHHBIX
N.1 |https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT TPOMBIIIICHHONW COOCTBEHHOCTH
N.2 |http://window.edu.ru - Uapopmarmonnas cucrema «EnnHoe 0KHO JOCTYyNa K 00pa30BaTEIbHEIM pPecypcam»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenune OcuHarenne
113 VYuebnass maboparopus (kommbloTepHbI | KoMmuiekT yueOHOW Mebenn Ha 12 MecT i 00yJaromuxcs,
KJIacc) 12 cranuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTAalMOHAPHBIA KOMIBIOTEp Ui mpenomasarens (y Becex
BBIXOJ B HMHTEPHET), MPOCKTOpP, OJKPaH HACTCHHBIMH,
KOMMYTaTop, JOCKa ayIuTOpHas MeJoBas, BeO Kkamepa
Logitech, moctyn x OUOC VYausepcutrera MUCHC uepe3
nuyHbl KabuHer Ha mardopme LMS Canvas u Moodle,
nuieH3nonHeie  mporpammbl - MS  Office, MS  Teams,
aaTusupyc Dr.Web.
121 VYuebnass  ayauropus  ana  3aHATHEA | KoMmuiekT yueOHOW MeOenn Ha 56 MecT uis 00yJaronuxcs,
JIEKIIHOHHOTO THIIA, MPaKTHYIECKHX | | cTaMOHApHBIA KOMITBIOTEp UIS IperoaBaress (BBIXOJ B
3aHATHI HHTEPHET), MPOCKTOp, SKPaH HACTEHHBIM, KOJOHKH, JOCKa

ayguTopHast MenoBas, BeO kamepa Logitech, nueH3noHHbIe
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.




133 VYuebHas  aymutopus i 3aHATHH | KoMruiekt yueOHON Mebenmn Ha 56 MecT s oOydarommxcs,
JIEKIIHOHHOTO THIIA, MpakTHYeCKuX | |  cTanMOHAapHBI KOMIBIOTEp AT IIpernojaBaTens C
3aHATHH BBIXOJIOM B MHTEPHET, IPOCKTOpP, SKpaH HACTEHHBIH, J0cKa
ayoutopHas MenoBas, BeO kamepa Logitech, kononkwy,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,

anTuBupyc Dr.Web.
224 VYuebnas mabopatopus (xommbioTepHBIH | KoMruiekt yueOHoi Mebenmn Ha 12 mecT s obydaromuxcs,
KJIacc) 12 cranMOHapHBIX KOMIIBIOTEPOB JANS  CTYJACGHTOB, 1

CTallMOHApPHBIH KOMIIBIOTEp JUIs IperojasaTens (Bce c
BBIXOJIOM B HHTEPHET), MPOEKTOp, OKpaH HACTEHHBbIH,
KOMMYTaTop, JOCKa ayIuTOpHas MenoBas, Bed Kamepa,
noctyn k OUOC VYuusepcutera MUCHUC uepe3 nuuHBIN
kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
anTusBupyc Dr.Web.

8. METOJAUYECKHE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

B npouecce n3ydeHns AUCUUILTHHEI BBLACISAIOT Ba BUA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAYAUTOPHAs. AyTUTOpHas
CaMOCTOSITENIbHAS paboTa M0 JUCHHUILUINHE BBIIOJIHSETCS Ha y4eOHBIX 3aHATHAX MO/ PYKOBOACTBOM IpenojaaBareis. BaeaynuropHas
caMocCTosTeNbHas paboTa - IIaHupyeMas yaeOHas pabota 0O0y9alomuMcs, BEITOTHsIeMast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTes, HO 6e3 ero HeMOCpeACTBEHHOTOo yyacTusa. CaMocTosATenbHAs padoTa, He
NPeAyCMOTPEHHAs! IPOrpaMMOi yueOHOM JUCHUIUIMHBI, PACKPBIBAIOLIEH H KOHKPETH3UPYIOIIEH ee coep:KaHue, OCYIECTBISETC S
00y4aIoIIMCsI THUIIMATHUBHO, C LIEJIBI0 Pean3aliy COOCTBEHHBIX YIEOHBIX M HaydHBIX HHTepecoB. s Gonee 3 pekTuBHOTO
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOoThI 10 AUCIHIUIMHE NIPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
Hanboee ParoHaIbHYI0 METOANKY CAMOCTOSITENbHON pabOThL, IEMOHCTPUPYET paHee BHINOIHEHHbBIE 00yJaromMUMuUcs paboThl U T.
1. Bunpl 3afganuii 114 BHEayTUTOPHON CaMOCTOSTENBHON pabOTHL, UX COAEPIKAaHUE U XapaKTep MOTYT UMETh BApUATUBHBIN U
nmuddepeHITIpoBaHHBIA XapaKkTep, YIUTHIBaTh HHINBHIYAJIbHBIE 0COOEHHOCTH oOydaromerocs. CaMoCTOsTEeNbHAs paboTa MOXKET
OCYIIECTBIATHCS MHIUBUAYATBHO WU IPYIIIAMH CTyAEHTOB online (paboTa B 3MeKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene HUTY «MHUCuC» (9MOC), yacTbio KOTOPOH HEMOCPEACTBEHHO NMPEAHAa3HAUEHHOMN 7151 OCYILIECTBICHUSI 00pa30BaTeIbHOTO
mporiecca sIBIsAeTCs JISKTPOHHBIN 00pa3oBarenbHbIi pecypc LMS Canvas.) v Ha 3aHATHAX B 3aBUCHMOCTH OT IIeJTH, 00heMa,
KOHKPETHOI TeMaTHKH CAMOCTOSATENIFHOH PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNe CHHXPOHHOH paboTHI CO
CTYZAEHTaMH ¢ ucnojib3oBanueM Microsoft Teams ninu Zoom. KoHTpoIb pe3ynbTaToOB BHEAYTUTOPHON CaMOCTOSITENbHOM paboThI
OCYIIECTBIICTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s3aTelIbHbIC YUeOHbIC 3aHATHSA 110 IUCIUIIMHE HA IPAKTHYCCKUX ,
N1a00paTOPHBIX 3aHATHSIX.




