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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 npenBaIImTe.uLHoﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 VICTOYHUKH M CHCTEMBI TEIJIOCHAOKEHUS

2.1.2 | Merpouorus, cepTH(GUKAINS 1 TEXHIICCKHE H3MEPCHUS

2.1.3 | Har"erarenu u TEILIOBLIE ABUTATEIN

2.1.4 | OcHOBBI TpaHCHOPMALIUN TETUIOTHI

2.1.5 |IIpoeKTHBII MOAXO0/ B TEXHUKE

2.1.6 | TemnomaccooOmen

2.1.7 | TomiMBO U TOIJIMBOCKUTAIOLINE YCTPOUCTBA

2.1.8 | ®U3HUKO-XUMHYECKHE OCHOBEI BOJIOIIOATOTOBKH

2.1.9 |Maremarnka

2.1.10 |HagepraTenbHas TeOMETpHS M HHXKCHEpHAS TpaduKa

2.1.11 |IlpuknagHas MexaHHUKa

2.1.12 | Teopust BepOSTHOCTEH 1 MaTeMaTH4eCKasi CTaTUCTHKA

2.1.13 | Texnuueckas TepMOAMHAMUKA

2.1.14 | YueOHas mpakTHKa MO ITOJyIEHHIO TIEPBUYHBIX PO(ECCHOHANBHBIX YMEHUI

2.1.15 | Xumus ToruinBa

2.1.16 | DnexTpoTexHUKa

2.1.17 |WudopmaTrka

2.1.18 |TlepconambHast 3EeKTUBHOCTH

2.1.19 | dusuka

2.1.20 | Xumus
2.2 JucuumianHbl (MOXYJIN) H MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TaAHHON THCHUIIAHBI (MOAY/Is]) HEOOXO0THMO KaK
NpeanecTBYIee:

221 Be3omacHOCTD KU3HENESATEIHHOCTU

2.2.2  |TloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIXTa BBITYCKHOM KBaTH(PUKAITUOHHONW PabOTHI

2.2.3 |IpenauruioMHast mpakTHKa

2.2.4 | TennoBble 3JIEKTPUYECKUE CTAHIIUU

3. PE3YJIbTATBI OB YYEHMUA 11O JMCIMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMH
KOMIIETEHIIMSIMHA

YK-3: npoekTnpoBanue u pa3padoTka

3HaTh:

YK-3-31 meTozms! cOopa 1 aHAJIN3a UCXOJHBIX JAHHBIX IS IPOCKTUPOBAHUS 3JIEMEHTOB 000PYIOBAHUS U TEXHOJIOTHIECKUX
IPOLIECCOB

YK-1: pynnameHnTalbHble 3HAHUS

3HaTb:

VK-1-31 ocHOBHBIE THITBI ¥ KOHCTPYKIIMH TEINIOMAaCCOOOMEHHOTO 000PYIOBaHMUS MPEANPHUATHIA 1 00JIACTH UX MIPUMECHCHUS

ITK-3: npou3BOACTBEHHO-TEXHOI0THYECKasl (B 00/1aCTH TEIVIOIHEPIreTUKH U TeNJI0TeXHUKH)

3HaTh:

TIK-3-31 MeToauKy npoBeAEHHUs] PAcUeTOB M0 ONPEAEIECHHUIO TaPaMETPOB TEINIOMACCOOOMEHHOTO 00OPYIOBaHUS U
HPOEKTUPOBAHUS TEXHOJIOTHYECKOTO 000pYyIOBaHUS

YK-3: npoekTupoBaHue u pa3padoTka

YMmerb:

YK-3-V1 ananu3npoBaTh HAyIHO-TEXHHYECKYIO HHPOPMAIHNIO, H3y9aTh OTEYECTBEHHBIN U 3apyOeKHBII OIBIT




VYK-1: dynnameHTAIbHbIC 3HAHUS

YMmerb:

YK-1-Y1 npou3BoauTk pacyeT OCHOBHBIX XapaKTEPUCTUK TEINIOMACCOOOMEHHOTO 000pyIOBaHUS

IIK-3: npon3BoACTBEHHO-TEXHOJIOTHYECKAS (B 00J1aCTH TENJI0IHEPreTHKH M TEMJIOTEXHUKH)

YMmerb:

[IK-3-Y1 amann3upoBaTs HHPOPMAIHIO O HOBBIX THIIAX M KOHCTPYKIUAX TEIUNIOMAaCCOOOMEHHOTO 000PYJOBaHHUS, IPHHIUIIAX X
JEUCTBHUS, METO/IaX UX pacdeTa U MPOEKTUPOBAHMUSL.

YK-3: npoekTupoBaHue u pa3paboTka

Baanernb:

YK-3-B1 HaBeIkKamMu MIPOCKTUPOBAHUA TEIIOMacCOOOMEHHOTO O60pyZ[OBaHI/I$I C WCIOJIb30BaHNEM TCXHUYCCKOH B HOpMaTI/IBHOﬁ
JOKYMCHTalIUN

YK-1: pynaameHTaIbHBbIC 3HAHUS

Baagern:

VYK-1-B1 tepMuHosorueit B 061acTu TEMIOMacco00OMEHHOTO 000PYI0BaHUS IPEAPUATHI

IIK-3: npon3BoACTBEHHO-TEXHOJIOTHYECKAS (B 00J1aCTH TENJI03HEPreTHKH U TEMJIOTEXHUKH)

Baanernb:

[IK-3-B1 HaBBIKaMK TIPOBENCHUS TEIIOBBIX, THIPABINYECKUX M KOHCTPYKTHUBHBIX PaCUETOBTEILIOOOMEHHOTO 000pyHOBaHUS

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jlnuteparypa | Ilpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pasnea 1. OcHoBHBIE
MOJI0KEeH Ul
TeNnJ1000MEeHHOT0
000py10BaHUsA

1.1 Knaccugukarnms 4 6 YK-1-31 YK-1- J1.1 KMI1
TEMJI000MEHHOTO Y1 YK-1-Bl1 JI1.2J12.1
00opynoBaHusl. J12.2J12.3
PexynepaTtuBHble 2.4
TEII000OMEHHUKHI 212233524
HENPEepBLIBHOIO JEUCTBUSL.

PekxynepaTuBHbIC
TEII00OMEHHUKHI
MEPUOTUIECKOTO ACHCTBHSL.
PereneparuBHbie
TerurooOMeHHUKH. /JIex/

1.2 TennoBoil KOHCTPYKTUBHBIN 4 6 TIK-3-31 IIK-3- J1.1 KMILK P1
pacuer peKynepaTUBHbIX, V1IIK-3-Bl JI1.2J12.2 M2
pereHepaTuBHbIX U YK-1-31 YK-1- 23
CMECHUTEIIb HBIX alllapaToB Y1 VK-1-Bl J12.4J13.2

Mp/ 21223334

1.3 UccnenoBanue 4 2 T1K-3-31 I1K-3- JI1.1 KM1 P2
KOKYXOTPYOHOTO V1 VYK-1-31 JI1.2J12.2
BOJIOBOJISTHOTO VK-1-B1 YK-3 2.3
TEII00OMEHHOTO -31 YK-3-Bl1 J12.4713.1
ammapara /J1a6/ J3.2

2132253 54

1.4 [ToxaroroBka k 4 89 ITK-3-31 TIK-3- JI1.1 KMI1,K Pl
MIPAKTUYECKOMY 3aHATHIO U V1IIK-3-B1 JI1.2J12.2 M2
nabopaTopHO# paboTe. YK-1-31 3
Beinonuenue, opopmiieHre U J12.4J13.1
MMOATOTOBKA K 3aIllUTe JI3.2
nabopaTopHOit 01323334
paboTsl. BeinonHenue
KYpPCOBOTO TIPOCKTA.

/Cp/
Pazgen 2. CymujibHbIe U
BbINIAPHbIE YCTAHOBKH




2.1 Beinapssle, ONIpeCHUTEIbHBIE 4 6 YK-1-31 YK-1- J1.1 KM1
Y KPUCTAJUTM3AI[MOHHBIC Y1 YK-1-Bl1 JI1.2J12.2
ycTaHOBKH. [leperonnsie u J2.3 J12.4
PeKTU(HUKAIIOHHBIE 01323354
ycraHOBKU. CyIINIbHBIE
yCcTaHOBKH. AOCOPOLIMOHHBIC
1 a7icOpOIMOHHBIC armaparsl.
TennooOMeHHUKH-
yTUIu3aTopsl. Beidop
CTaHAAPTHOTO
obopynoBanus. /JIex/
2.2 TennoBoil u MaTepUanbHbIN 4 6 [K-3-31 IIK-3- J1.1 KMI1 P1
0ayiaHC BBIMTAPHBIX V1 IIK-3-B1 JI1.2J12.2
ycranoBok. /I1p/ VYK-1-31 YK-1- 2.3
V1 VK-1-Bl J12.4]13.2
212233524
2.3 UccnenoBanue 4 2 TIK-3-31 T1K-3- J.1 KM1 P3
IJIACTHHYATOTO VY1 IIK-3-Bl JI1.2J12.2
TEII00OMEHHOTO YK-1-31 YK-1- J12.3
anmapara /J1a6/ V1 VK-1-Bl J12.4713.1
VK-3-31 VK-3- J3.2
Y1VK-3-Bl | 01323354
2.4 IMoaroroska x 4 90 | [IK-3-31 IIK-3- J1.1 KMI1,K
IIPAaKTUYECKOMY 3aHATUIO U V1IIK-3-Bl JI1.2712.2 M2
nabopaTtopHoii paboTe. YK-1-31 YK-1- 23
Brimonaenue, opopmireHne n Y1 VK-1-Bl J12.4J13.2
MTOATOTOBKA K 3aIllUTe VK-3-31 VK-3- | O1 22 33 54
nabopaTopHON pabOTHL. VY1 VK-3-Bl
Jeasparopsl.
lMa3oxkuakocTHbIE U
KU KOCTHO-KHUIKOCTHBIE
CMECHUTEIbHBIC (KOHTAKTHBIE)
TEMJI000OMEHHUKH.
Tepmuueckue
MIPOU3BOJICTBEHHBIE
TeIoMaccoOOMEHHbIE
TIPOIIECCH  YCTaHOBKH.
IMonroroBka k sx3ameny. /Cp/
2.5 [IpoBenenue 4 9 MK-3-31 [IK-3- | JI1.1 JI1.2
9K3aMeHa /DK3aMeH/ V1 IIK-3-Bl JI3.1
YK-1-31 YK-1- | JI3.2J12.1
Y1 VK-1-Bl J12.2J12.3
VYK-3-31 VK-3- 2.4
V1 VK-3-Bl | 31223354
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBMYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeJIbHOI NOATOTOBKHU
Kon KonTtponsHoe rilli{oief;eoMHe B
KM MepOTIpUSTHE I prl OMPOCHI JUIs HOATOTOBKU
KOMIICTEHITNH
KM1 IMonroToBka k MK-3-31;11K-3- 1. IlpumeneHus U KnacCU(PpUKALUS TEIUIOOOMEHHBIX aIMapaToB.
9K3aMEeHy Y1;IIK-3-B1;YK-1- | 2. OcHOBHBIC KOHCTPYKIIUH TETUIOOOMEHHBIX aIapaToB.
V1;YK-1-B1;YK-3- | 3. KoxxyxoTpyOHbIE 1 CEKIIHOHHBIEC TETUIOOOMEHHBIC alIapaTsl.

31;YK-3-Y1;VK-3-

Bl

KoncTpykuus u npumeHeHue.
4. IInacTuHYaThle TEMITOOOMEHHHUKH IS XKUAKUX U ra3000pa3sHbIX
TeroHocutened. KoHCTpyKIuy U npuMeHeHue

5. 3MeeBUKOBEIE, CITUpPATBHBIC TEIUIOOOMEHHUKH. X KOHCTPYKITHH.

6. XapakTepHble TapaMeTphl TEIIIOHOCUTENEH B TEMI000MEHHBIX
arnmaparax - CKOpOCTH TeMIIepaTypsl, KO3 QUINEHTHI
TEMJI00TJAYH.

7. Bumsl pacuera TemI000MEHHBIX aIlllapaToB - TEIIOBOH
KOHCTPYKTHBHBIH, HOBEPOYHBIN THIPABINYECKUI U JIP.

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




9. OmpezeneHre TEMIOBON HATPY3KH ammapara 110 TpajueHTy
TeMIepaTyp TEIUIOHOCUTENS Ha TOBEPXHOCTHU TEIIIO0OMEHa.

10. I[TocnenoBaTenbHOCTH TEMIOBOI0, KOHCTPYKTUBHOIO U
KOMITOHOBOYHOT'O pacdeTa KOKyXOTpyOHOTO TeII000MEHHHKA.

11. DddexruBHoCcTh TeIo0OMenHuKa. Ee puzndeckuit cMpici. Yuco
€IMHHI] TTepeHoca.

12. [TocnenoBaTenbHOCTH pacyera TeruioodOMenHrnka meroom E - N.
13. Pacuer k03 pUIMEeHTOB TENI00TAaYH B TEMIIO0OMEHHBIX anmaparax
B CIIy4ae MX 3aBUCHMOCTH OT TEMIEPATYpHI

MIOBEPXHOCTH TETUIOOOMEHa.

14. OpeGpennblie TpyOUaThie TeI000MeHHUKN. KOHCTpYKINY 1
MpUMEHEeHHe XapaKTepucTHKH opedpenus. TexHoIorus

opeOpeHusl.

15. DddexruBHOCTE OpedbpeHust. DPPEKTHBHOCTE OpEeOPEHHOIH
noBepxHocTH. Pacuer koaddummenra remnonepegaun 1
OpeOpEHHBIX TIOBEPXHOCTEH.

16. I'mnpaBimgecknii pacdyeT TemI000MeHHBIX armapaTtoB. OCHOBHBIE
BHUJIBI THAPABINIECKHUX MTOTEPh B TEINIOOOMEHHUKAX.

Onpenenenue TpeOyeMoil MOITHOCTH Ha MPOKAYKY TETUIOHOCUTETISL.
17. CiocoObl yBeTUUCHHS TEIJIOBOM HATPY3KH B TEIIOOOMEHHBIX
ammapaTax (opedpeHue, HHTCHCH(UKAINS TeII000MeHa)

18. PexynepaTuBHBIE TEIIIOOOMEHHUKH NEPHOAUUECKOTO IEHCTBUS C
BOJISTHBIM M ITApOBBIM MojorpesoM. OnpeneneHue

BpPEMCEHH HarpeBa TETUIOHOCHUTEIIS.

19. Ipuain paboTs! TemIoBLIX TpyO. Tumsl ¢putnneit. OnpeneneHus
KOJIMUeCTBa MepeJaHHoro Termna. OrpaHndeHus Ha

paboTy TemIoBbIX TpyO. Terui0oOMeHHbIE anmapaTsl Ha TEIUIOBBIX
TpyOax.

20. PerenepaTuBHBIE TEIIOOOMEHHBIE alapaTsl 11X OCHOBHEIE
KOoHCTpyKiMu. [TpenMyIecTsa 1 HEAOCTATKH MO CPABHEHUIO

C PEeKyIepaTHBHBIMH.

21. 3MeHeHue TeMnepaTtyp Hacaaku pereHeparopa. Koaddumment
aKKyMyJIILIMU Hacaaku. TemmepaTypHblil rucTepesuc.

22. KoaduiueHt rerionepesadn pereHepaTuBHOTO TEIIIO0OMEHHHUKA.
CpaBHeHHE TEIUTOBOH 3P PEKTHBHOCTH

pereHeparopa U peKkyneparopa.

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

24. Buz OCHOBHBIX IIPOIECCOB 00pabOTKM BO3AyXa B CMECHUTEIBHBIX
TeriooOMenHuKax B H-d quarpamme.

25. AnmnapaTsl BIaXHOTo Bo3ayxa. Mx pacuer npu nomomu

ko3 uieHTa BIaroBbIIaIeHAS.

26. CootHomenue JIstonca u ypaBHeHHe Mepkens Vx npuMeHeHHe 11
pacdeTa TeMI00OMEHHBIX aNlapaToB BIAXKHOTO

BO3/yXa.

27. KOHCTPYKIIUN CMECHTEIILHBIX TEIIOOOMEHHUKOB. TeruioBoii u
MaTepuaabHbIH 0anaHc CMECHTENbHBIX

TEMI000MEHHHUKOB.

28. IocreoBaTeNbHOCTH MOCTPOCHUS IIpoIiecca 00pabOTKH BO3TyXa B
CMECHTEINIbHBIX Ter1ooOMeHHIKax CpeaHss

Pa3sHOCTh TEMIIEPATyp B CMECUTENBHBIX TEMI000OMEHHHKAX.

29. INocirenoBaTeNBHOCTE pacyeTa IMOJIBIX M HAaca09HBIX CKpYOOepoB.
30. Cucrembl 000pOTHOTO BotOCHAOXeHHs. VX Ha3HAaYeHHE U
KJaccuuKaIms.

31. CpaBHHTENbHAS XapaKTEPUCTHKA OCHOBHBIX TUIIOB IPaJupPEH.

32. KoHCTpyKIus BEHTHWISTOPHON IPaJUpHU U aliapara BO3LyIIHOIO
oxJIaxkJeHus BeIOop pacueTHoM TeMmIepaTypsl U

BJIQ)KHOCTH aTMOC(EPHOT0 BO3/yXa.

33. IIpuMeHeHue BBIMAPHBIX YCTAHOBOK. CXEeMBI M KOHCTPYKIMH
BBIIIAPHBIX YCTAaHOBOK.

34. TlpuHUMT OeCTBUS BBIIAPHBIX anlapaToB. MaTepHaIbHbIN U
TETI0BOH OallaHC BRITAPHOH ycTaHOBKHM OnpejeneHue

KOJIIYECTBA [Tapa Ha BBIMIApKYy.

35. Pacmionaraemas U mojie3Hasi pa3HOCTb TEMIIEPaTyp B BRITAPHBIX
ycTaHoBKax. TUMBI Jenpeccuil B BBIMAPHBIX YCTaHOBKAX,

UX BBIYHCIICHHUE.

36. IlocnenoBaTenbHOCTh pacyeTa OJHOKOPITYCHOM BBIIAPHOU
YCTaHOBKH.




37. OcobeHHOCTH pacueTa cpeHell pa3sHOCTU TeMIIepaTyp U

K03 hHULIMEHTa TEIIO0TIauK B IPEIOIE KaMepe BBIIIAPHOTO
ammapara.

38. ObnacTu IpIMEHEHHS CYIIHIBHBIX YCTaHOBOK [leproas! cymku
MaTepuanoB PaBHOBECHOE U KPUTHYECKOE

BJIarocoiep KaHue.

39. Kimaccu¢ukanus BIaXXHBIX MaTepPHAJIOB U TPUHINIHAIEHBIC CXEMbI
YCTaHOBOK JUIs HX CyIIKH CyIIMIbHBIC aTeHTHL.

40. Kuneruka cymky. MeTosbl pacuera BpEMEHHU CYIIKH B €€ IEPBOM U
BTOPOM ITEPHOMAX.

41. MarepuallbHblil KOHBEKTUBHOH CYyHIMIBbHON YCTAHOBKH
Cocrapnsiomye TeIoBoro d6asanca CymmMabHONH YCTaHOBKH.
TeopeTnueckas CynmiKa.

42. IpuHnun paboTs! TemoBHX TpyO. Tuns! durwuneit OnpenencHns
KOJIMYeCTBa MepeJaHHoro Tera OTpaHYeHUs Ha

paboTy TEIIOBBIX TPYO.

43. TIporiecchl MeperoHK U pektudukanuu. x npumenenue. Otauane
MPOIIECCOB BBITAPKH U IIEPETOHKI

44. Tunel cMecel KUIKUX KOMIIOHEHTOB. 3akoH Payrst.

45. lnarpaMMbl pacTBOPOB XHIKUX cMeceid.(P-x, t-x,y, X-y-
JquarpaMmsl ). VX locTpoeHne u Ha3HaueHUe

46. IIpocras, HempepbIBHAs 1 MHOTOKpaTHAs neperoHka Cxemsl
YCTaHOBOK M M300pa’keHHE MPOLIECCOB B t-X.y JUarpamme.

47. CxeMa 1 IpUHIMIT pabOTH PeKTH(OUKAINOHHOH YCTAHOBKH.
MarepuanbHbIH OanaHc peKTHGUKAINOHHON YCTaHOBKH.

48. daermoBoe uncino. MunuManbHoe (hiaermoBoe uncio. OnpeaeneHue
YHCJIa TAPENOK B PEKTH(HUKALIMOHHBIX KOJIOHHAX.

KM2

CamMocTosTenbpHas
pabota

TIK-3-31;[1K-3-
B1;VK-1-31;VK-1-
V1

1. OueHNTH TUIOMIAIH TOBEPXHOCTH TEITIOOOMEHHOTO ammapaTa o
PEKOMEHTyeMbIM 3HaYEeHHIM K03()(QUIIMEHTOB TETIOOTAAYH.

2. OUeHuTH MI0IIAab MOBEPXHOCTH TEIIOOOMEHHOTO amnmnapara mno
3aIaHHOM () (EKTUBHOCTH U M3BeCcTHOM 3aBucHuMocTU E=f(N).

3. Haiitn 3¢)(eKTHBHOCTB TEIUIOOOMEHHOTO anmapara 110 H3BECTHOMY
TEeII0BOMY OasaHcy.

4. OnpenenuTh cTereHb OpeOpeHHs 0 TEOMETPUH pedep.

5. Onpenenutb K03 QUIMEHT TeIUIoNepe1adn co CTOPOHBI OpeOpEeHHOM
1 HEOpeOPEHHOI TOBEPXHOCTH.

6. Haiitu KI1/] pe6pa u KIIJI opebpeHHoi TOBEPXHOCTH MO U3BECTHBHIM
XapaKTepUCTUKaM pedep 1 KO3 PHUIMEHTY TeIUIOOTJauH.

7. OrnpenenuTh nepemnas IaBJIeHN B TETUIOOOMEHHOM armapare.

8. OmpenenuTs TpeOyeMyto MOITHOCTh Ha IPOKAYKY TEIUIOHOCUTENS B
TeMI000MEHHOM almapare.

9. OnpenenuTh KOAPPUIMEHT TEIUIONEPEaaYr B TEIIIO0OMEHHHKE C
BJIarOBBITIAJICHIEM.

10. HaiiTu koHEeYHOE BiIarocojaepkanue (Ju0o TemMreparypy rasa) B
CMECHTENILHOM TEMI000MEHHHKE U3 €TO TEIIOBOTO OanaHca,

CUNTas Ta3 Ha BBIXOJIC OJTHOCTHIO HACHIICHHBIM.

11. HaliTi KOJHYECTBO BTOPUYHOTO mapa (1160 KPEeTKoro pacTBopa) B
BBIIIAPHOH YCTaHOBKE, UCTIONB3Ys MaTepUallbHbIe OaNaHCh.

12. HaliTu npuMepHBIi pacXoJl Iapa Ha BbIIAPKY B OJHOCTYIIEHYATOM
BBINAPHOH yCTaHOBKE.

13. Onpenenuts BpeMsi CYLIKH MaTepuaia B IEPBOM MEPUOIE.

14. OnpenenuTs BpeMs CYILIKU MaTepHasia BO BTOPOM MEPUO/IE.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Konx
paboTHI

Ha3zBanue
paboTsI

ITpoBepsiemble
UHJIUKATOPBL
KOMIIETEHLIUI

Conep:xaHue pabOTHI




P1 KypcoBoii mpoekt PacyerHo-nOsICHUTENBHAS 3alIUCKA KyPCOBOTO IIPOEKTA JOJDKHA
"TemmioBoi u COJIepPKATh:
THIPaBIMYECKUI TuTynbHBIN THUCT
pacuer CeKIMOHHOTO 3amanne Ha KypcOBOW MPOEKT
maciiooxJjiagurens" Copeprxanue
BBenenune
Teoperndeckas gacTb (onmcanne GYHKIUH BEIOPAaHHOTO arperara, ero
CpaBHUTENbHAS XapaKTEPUCTUKA C aHAJIOTHYHBIMH
00BEKTaMu)
IMpakTrdeckas 9acTh (pacyeT TEIIOOOMEHHOO amIapaTa)
3akoueHue
CIuUCOK UCTOIb30BaHHBIX HCTOYHUKOB
[Ipunoxxenus
P2 Hccnenon OcymiecTBIsieTCsl O3HAKOMIIEHHE ¢ KOHCTPYKIUEH W IIPUHITUIIOM
aHue paboTHI U pacdyera KOXKYXOTPYOHOTO TEIIOOOMEHHHKA B TIPUIIOKEHUH B
KOXKyXOTpyOHOTO OHJIAMH-peKUMe
BOJIOBOJITHOTO
TEII00OMEHHOTO
ammapara
P3 Hccnenosanue HccnenoBanue mIacCTUHYATOTO TEMIOOOMEHHOTO anmapara
IUTACTUHYATOTO
TEIUI00OMEHHOTO
ammapara

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (omlcalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DopMoit MPOMEKYTOUHOM aTTECTAIMHU TI0 AUCIUITIINHE SBISIETCS dK3aMeH. Hrke npeacraBieH oOpasern Ouiera ais SK3aMeHa,
MIPOBOJIMMOIO B MIUCBMEHHOM (hopme.

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHus Poccuiickoit deneparum

denepanbHOE TOCYAaPCTBCHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPESKICHHE

BBICIIIETO 00pa30BaHUs

«HaryoHanpHbIH HCCIE10BATENBCKHI TEXHOJIOTHUECKHH YHUBEPCUTET
«MUCuC»

HosoTpontxuii ¢pumman

Kadenpa 35meKTposHepreTHKN U 3IeKTPOTEXHHKA

BUJIET Ne 0
JucnummHa: «TermoMaccooOMeHHOE 000pyA0BaHUE TPEIIPUSITHID

Hanpasnenue: 13.03.01
®dopma o0ydeHus: 3a09Has
®dopma mpoBeCHHS YK3aMEeHA: MUCbMCHHAsT

1. IIpuMeHeHns 1 KacCH(UKAIS TEIIOOOMEHHBIX alliapaToB.
2. OmpenenuTh CTENEeHb OpedpeHns 0 reoMeTpun pedep.

JuctannuonHo 3k3aMeH MoxkeT mpoBoauThest B LMS Canvas. Dxk3ameHannoHHbIN TecT coaepxkut 30 3amanuii. Ha pemenne
orBogutcs 30 MuHyT. Pa3pelieHHble IONBITKY - OJHA.

O6pa3zen 3aganuii 7151 9K3aMeHa, MpoBoAuMoro auctanimonso B LMS Canvas (ITK-3-31,Y1,B1; YK-1-31,V1,B1; YK-3-
31,Y1,BI1):

1.

IIpn xuneHNH KUAKOCTH HA MTOBEPXHOCTH TBEPIOTO Tena Hambojee MHTEHCUBHBIN POCT 3HaYeHHH Kodddurmenrta

TEMIOOTAAYH HaOII0MaeTCs B 00JIaCTH:

NSO ooOoo

€CTECTBEHHON KOHBEKLIH

KPUTHYECKOH TOYKH

IUICHOYHOTO PeXHUMa

Iy3bIPHKOBOTO PEXHMa

B kpuTepuanbHOM ypaBHEHHH KOHBEKTHBHOTO TEILIOOOMEHaA JUIs TypOYJIEHTHOTO Teue-HUs KUAKOCTH B TpyOax, B

OTJIMYUEC OT YPABHCHUSA U1 TaAMUHAPHOTO TEYCHU, OTCYTCTBYCT:

ol e e o s o

Kkpurepuii PeiiHonbaca

kputepuit [lpanarns

kputepuil Hyccenbra

kputepuii I'pacroga

Pacuer KOHBEKTUBHOTO TEMIOOOMEHa B 3aMKHYTOM IPOCTPAaHCTBE MPOU3BOJIAT C HOMOIIBIO:
5KBUBAJIEHTHOTO KO3 (UIMEHTA TEIIO0TAAYH

SKBUBAJICHTHOTO KOA(HIMEHTa TEIIONPOBOTHOCTH

SKBHBAJICHTHOTO KO3 duImenTa remnonepesadn

SKBUBAJIEHTHOTO KO3((HUIMEHTa TeMIIepaTypOIpPOBOJHOCTH

B xputeprnansHOM ypaBHEHHH KOHBEKTHBHOTO TeruiooOMeHa oTHomeHue (Prk/Prcr)0,25 yaurtsBaer:
cBOOOIHYIO KOHBEKIIUIO




“YLOooo

HaIpaBJIeHUE TEILUIOBOIO IOTOKA
MOMPaBKy Ha Ha4albHBIN y4acTOK
¢br3uYecKie CBOHCTBA KUIKOCTH
IIpu ucnonb30BaHUM KPUTEPUANIBHBIX ypaBHEHUH, moiydeHHbIX B. I1. McaueHko ans pacuera KOHBEKTUBHOIO

TernooOMeHa B ITyyKax TpyO, 3a ONpeAesSIolunil pa3mMep IPUHUMAIOT:

D = o = Y O Y O

JUTHHY TPYOBI;

HapYXHBIH THaMeTp TPyObI

BHYTPEHHHI AUaMeTp TPYOsI

SKBUBAJIECHTHBIH AUAMETP MEXTPYOHOTO HMPOCTPAHCTBA

CyImecTBYIOT clienyromue (pr3ndecKn dIeMeHTapHbIe CIOCOOBI epeaadr TEIUIOTHL:

KOHBEKLIUS

TEMJIONPOBOAHOCTh

JYYHCTBHIH TEMI00OMEH, KOHBEKIIMS, TEIUIONPOBOHOCTh

TemnepaTypHoe mose — 3T0:

COBOKYIIHOCTb 3HAYEHWH TEMIIEPaTyp BO BCEX TOYKAX PaccMAaTpHMBAEMOrO Tella B IAH-HBI MOMEHT BPEMEHHU
COBOKYIHOCTb 3HAU€HMI TeMIlepaTyp BO HadaJlbHBIX TOYKAX PACCMATPUBAEMOTO TENa B JAaHHBIH MOMEHT BPEMEHH
COBOKYITHOCTb 3HaU€HWH TEMIIEpaTyp BO HAa4aJbHBIX TOYKaX pPacCMaTPHUBAEMOIO Tela B Ha4aJIbHBII MOMEHT BPEMEHH
TemmnepaTypHbIl TpaiuE€HT — 3TO BEKTOP, HANIPABICHHBIN:

M0 BEPTUKAIU K U30TEPMHUUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPaTyphl

10 BEPTHKAIM K M30TEPMUYECKON MTOBEPXHOCTH B CTOPOHY YOBIBaHUS TEMIEPATYphI

10 HOPMAaJM K U30TEPMUUYECKOH TOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIIEPATYPbI

INepenaua TemIOTH MPU HETIOCPEACTBEHHOM CONPHKOCHOBEHHHM TEJN MM BHYTPH TBEPJIOTO Tena, 00YCIOBIEHHAS

TCIUIOBBIM ABH)KCHUEM MHUKPOYACTHUI], HAa3bIBACTCA:

DEHDF‘)HDDE':DDHSDEH

13.

TEIIONPOBOTHOCTHIO
KOHBEKITHS

JYYUCTHIN TEI1000MeH

H3oTepMudeckre MOBEpXHOCTH:

TIePECEKAIOTCS

3aMBIKAIOTCS Ha ce0s

HE 3aMBIKAIOTCS Ha ce0s

[Ipu morepeyHOM OMBIBAaHMH OAWHOYHOTO LIIMHJpA HAaMOOJbIIee 3HaYeHHE Kod((UIMeHTa TEeII00TIaul HaOIIo1aeTCs:
B JI000BOM wacTH (pu 3HadeHuH yrma ¢ = 0)

B KOPMOBOH 4acTu (npu 3HaueHuu yria ¢ = 180)

B OOKOBOM yacTH (MpH 3Ha4YeHUH yriaa ¢ = 90)

HE M3MEHSETCS 10 TIOBEPXHOCTH IIPH JIFOOOM 3HAYCHUH yIa ¢

IMpy maMUHAPHOM TEUEHHH KHJIKOCTH B TpyOax Kod((UIMEHT TEIUIOOTAaYM U3MEHSETCS Mo JIMHE KaHana IpH YCIOBUH:
1/d > 50

1/d <50

I/d < 50

I/d > 50

IIpu mIeHOYHO! KOHJICHCAIIUN Tapa B ClIydae JIAMUHAPHOTO JABMKEHHS IICHKHA KOHJEH-caTa TeIuI00OMeH

OCYIICCTBIIACTCA ITYTEM.

U
U
O
0
14.

KOHBEKIIMU H TEIUIONPOBOJHOCTU
TEIIONPOBOIHOCTH

TEIIO0TJaYH

TerIonepesaun

Ecnu ko3 @uimeHT TemnooTaayu TpeTbero psaa KOPHIOPHOTO Mydka TpyO mpuHATh 3a 100%, To ko3 dunueHt

TCIUIOOTAA4YU BTOPOI'O psiZia 3TOT0 ITydKa COCTAaBUT!

O
U
U
O
15.

80%
85%
90%
95%
Jlis Bo3myxa KpUTEpHANbHOE YPaBHEHUE IIPH JTI000OM YaCTHOM CIydae KOHBEKTHBHOTO TEINIOOOMEHA B CTAI[MOHAPHBIX

YCIIOBUAX MOKET OBITh MPEACTABJICHO B BUJC:

DEjD;jDDE;DEjD

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Juddysnonnoe uucio Hyccenbra onpenensiercs o Gpopmyie:
NuD =1 *D

NuD=v/D

NuD=1/D

NuD =p1/D

Lenpi0 TOBEPOYHOTO TEMJIOBOTO pacyeTa TeIIOOOMEHHHUKA SBISETCS ONpeeeHre:
IUTONIAIH TIOBEPXHOCTH TEIIOOOMEHa

ko3 dumenTa Termonepenaun

HaYaJbHBIX TEMIEPATyp TEIIOHOCUTEINEH

KOHEYHBIX TEMIEPATYp TEIIOHOCHTEICH




BCCEX BBIIICTIEPCYNCICHHBIX MapaMETPOB
Ilox BOASIHBIM SKBUBAJICHTOM IOHUMAIOT IIPOU3BCACHUC:

W = C*G

W = C*(t2-tl)

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

EDDEH;D

B CXeMe YCTAaHOBKH PETeHEpaTHUBHBIX IMOJNOTpeBaTeNel MUTaTeNbHOM Boabl Ha TOLI mo-gorpeBareny HU3KOTO JaBICHUS
(HHI[) paboTaroT Mo HarmoOpPOM KOHAEHCATHOTO HACOCA, CO3/IAIOIIETO 1aBIEHUE BOJBI .

0 6omee 60 kr/cm2

O He BbIIe 16 xr/cm2

O 6omee 60 kr/cm2

O MeHee 6 Kr/cMm

20. TpyOHBII ITy4OK B MOJIOTPEBATEISIX CETEBOW BOIBI U3TOTABIMBACTCS U3 ...

0J MeEIu

O KOMIIO3UIIUOHHBIX MaTepHaIoB

0 JIATYHU WIU CTaju

O XKAPOIPOYHOH CTaITH

21. Koaddumment Temnonepenaun k nuzmepsieTcss B CIEAYIONINX €ANHUIIAX:

O Bt/m2

N Bt/(M-C)

0 Bt/™m

O Bt1/(Mm-K)

0 Bt/(M2-K)

0 Bt/(M2-C)

22. Jlis s dexTrBHON PabOTHI TEIUIOBOM M30JSIUN HEOOXOANMO, YTOOBI KPUTHUCCKUI THa-MeTp:
O OBLT MEHbLIE HAPYKHOTO AWAMETpa U30JIALUU

O OBUT MEHBIIEC BHEIIHETO AWAMETpa OTOJICHHOTO TPyOOIpoBOIa

O OBLT OOJBIIIE BHYTPEHHETO JTHaMeTpa TPyOOIpoBOIa

O ObLT OOJbIIIE BHEITHETO JHaMeTpa OrOJIEHHOTO TPyOOIpoBOIa

23. Teron30IAHOHHBIMU CUUTAIOTCS T€ MaTePHANbL, KOA(Q(UIMEHT TEIUIONPOBOJHOCTH KOTOPBIX
0 A > 0,2 Br/(m-C)

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

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

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

24. JlunelHBIN K03 GUINEHT TeIonepesadn — 3T0:

O KOJIMUECTBO TEIUIOTHI, IPOXOAIIEH uepe3 eANHUILy TIOBEPXHOCTH CTEHKH B €AMHMILYy BPE-MEHU OT ropsdero kK
XOJIOJHOMY TEIUIOHOCUTENIO MPU Pa3HOCTH TEMIIEpaTyp MEXIy HUMHU B OAUH IPagycC

O TEIUIOBOH TTOTOK, IIPOXOASAIINI Yepe3 OIWH KBaAPAaTHBIN METP MOBEPXHOCTH IPH PAa3HOCTH TEMIIEPATyp MEXIY
MOBEPXHOCTBIO TeA U OKPYKAIOLIEeH Cpeloil B OJJUH rpaayc

O KOJIMYECTBO TEIJIOTHI, MPOXOAIIEH Yepe3 OAUH METP AJUHBI TPYObl B €IMHUILY BPEMEHH OT rOpSYEro TEIIOHOCUTENS K

XOJIOJHOMY TIPH Pa3HOCTH TEMIIEPATyp MEXy HUIMHU B OJIUH TPajycC
KOJIMYECTBO TEIUIOTHI, IPOXOIAIIEe B SMUHHUILY BPEMEHHU Uepe3 eANHUILY MTOBEPXHOCTH

Jna uHTeHCH(UKaUK Mpolecca TeIUIoNepelaur OCYIIECTBISAIOT CIEAYIOIUEe MEPOIIPH-STHSL:

YBEJMYHBAIOT TEMIIEPATYPHBIH HAMOpP MEXIY TEIUIOHOCUTEISIMH

MIPUMEHSIIOT TPYOBI ¢ OpeOpeHreM

YBEITMYHUBAIOT TOJIIUHY TETUIOBON 30N

MPUMEHSIOT MaTepHajbl C BHICOKMMHU KO3(h(GHINCHTAMU TEILIONPOBOIHOCTH

YMEHBIIAIOT MaKCHMAIbHOE TEPMHUECKOE COMPOTHUBICHHUE

BCE BBIIICTICPEUUCIICHHBIE MEPOTPHUSTH

Pabouwmii nuamna3oH cpeqHeTeMIepaTypHBIX MPOLECCOB H YCTAHOBOK COCTABIISET ...

1o 200 °C

ot 150 mo 700 °C

cseize 200 °C

mmke 300 °C

B perenepaTHBHBIX MOJOTPEBATENSX MUTATENBLHON BOABI HU3KoTO naBnenus [THJ] maBieHue rperoriero mapa
MIPUHUMAETCS, KaK TPaBUIIO, C TAKHM PacdEéToOM, YTOOBI TEMITEPATypa €ro HACHIIICHHs MTPEBhIIIaa TEMIIEPaTypy BOIbI Ha BBIXOJE HA

;’DEHD?IDDEHDD‘)H

0 20 — 40 °C

0 5-10°C

0 30 -50°C

O 40 — 60 °C

28. Ipn oxuaxIeHUHN HEOTPAHWYCHHOM IUIACTHHBI B YCIOBHUSIX HECTAI[HOHAPHOTO PEKMMa HEOOXOIHMMO OIpPE/ICIUTh
BCTIOMOTATEIBHYIO IEPEMEHHYIO [, KOTOPAas CBA3aHa C MIepHOMICCKON QyHKITHEHt:

O yl=cos n

0 yl=sin p

O yl=ctg p

O yl=tgp

29. TenoBoil MOTOK, MPOXOASAIINHA Yepe3 TPEXCIOWHYIO INIOCKYIO CTEHKY, Oyaer:




OJIMHAKOBO IS 1-TO cos

OJIMHAKOBO 2-TO CJIOs

OJIMHAKOBO 2-TO U 3-TO CJIOS

OJMHAKOBO Mg 1-T0, 2-Tr0 U 3-T0 ClI0eB

Ter0Boil MPOBOJUMOCTBIO CTEHKH Ha3bIBAETCH:

OTHOIIICHHE KOA(PGHUIIMEHTa TEIIONPOBOIHOCTH CTCHKH K €€ TOJIINHE
OTHOINICHHE TOJIIUHBI K KO3()(OUIIMEHTY TEIUIONPOBOTHOCTH CTEHKH
npousBeeHNe ko3 duimenTa TemIonpoOBOJHOCTH CTEHKH M TOJIINHBI

(98]
DjD.oEjEID

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

OreHKa pe3ynbTaToOB 3aIUTH KYPCOBOTO IMIPOEKTA OCYIIECTBIISETCS 10 OATBHON CUCTEME («OTIMIHOY, KXOPOILIOY,
«yIOBIIETBOPUTEIBHOY, HEYIOBIETBOPUTENBHOY). KypcoBO POEKT cUNTAETCs BBIMOIHEHHBIM YCHEILIHO, ECIIH TIPH €T0
OIICHWBAHMH TTOJTyUeHa OIICHKA HE HIDKE «YJOBICTBOPUTEIHHOY.

IIpu moBeneHNH 3aIUTHI B JOPME YCTHOTO ONIPOCA KPUTEPHUSMH OLICHKHU SBIISIOTCS:

«OTanyHO»: Pabora coepHUT TpaMOTHO HU3JIOKEHHYIO PacyeTHYI0 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacuerax, JJOTHYHBIM U IIOCJICOBATEILHBIM U3JIOKEHUEM MaTepuaia B HOsICHUTeNbHON JacTh. [Ipu 3amure paboThl CTyneHT
MOKAa3bIBAeT TIIyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACYCTHEIMHU JTAaHHBIMI; JIETKO OTBEYACT HA TIOCTABJICHHEIE
BOTIPOCBHL.

«Xopouioy: Pabora colep>KUT rpaMOTHO M3JI0KEHHYIO pacueTHyI0 0a3y, XapaKTepH3yeTcsi OTCYTCTBHEM OLINOOK B
pacderax, JJOTHYHBIM U ITOCIIEI0BATENEHBIM H3JI0KEHHEM MaTepHaia B MOsICHUTENbHOH JacTu. [Ipy 3amuTe paboTH CTYIeHT
MOKAa3bIBAaeT 3HAHUS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPpyAHEHHIT OTBEYACT Ha MOCTABICHHEIE BOIIPOCHI.

«Y IOBIETBOPUTENBHOY: PaboTa comepkuT pacueTHyro 0a3y, XapaKTepu3yeTcss HaIM4uheM OTJEIbHBIX OIIMOOK B PacdeTax.
I1pu 3ammTe CTYAEHT NMPOSBISET HEYBEPEHHOCTh, OKa3bIBAET CI1a00e 3HAaHKHE BOIIPOCOB TEMBIL, HE JaeT IIOJHOTO,
apryMEHTHPOBAHHOTO OTBETA HA 3a/JaHHBIC BOTIPOCH.

«HeynoBiaeTBOPUTETHHON: PaboTa He comepKUT pacueTHyr0 0a3y, He OTBE4aeT TPEOOBAHHAM, U3JIOKEHHBIM B METOJHUYECKUX
yKazaHMsX, MIMEET 3Ha4UTeIbHbIE OIINOKHU B pacueTax. IIpy 3amuTe cTyAeHT 3aTpyAHSAETCS OTBEYaTh HA MOCTABIEHHBIE BOIIPOCHI MO
TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIYCKAET CYIIECTBEHHBIEC OIINOKH.

OreHKa pe3ynbTaToOB YK3aMEeHa OCYIIECTBISICTCS 10 OaTbHOM CHCTEME (KOTIMIHOY, «XOPOIIO», «YAOBIETBOPUTEIHHOY,
«HEYJIOBIETBOPUTEIBHOY). DK3aMEH CUUTAETCS MPOHIEHHBIM YCIIEIIHO, €CIIU IIPU €ro MIPOBEJEHUH MOTydeHa OLleHKa He HIXKe
«yHOBIIECTBOPUTEIILHOY.

[Ipn moBeneHnM 3k3aMeHa B NUCEMEHHOH (hopMe KPUTEPUSMH OLCHKH SIBIISTFOTCS

«OTnuaHO»: Bce Bompocs! 6uera U3N0KeHbI HOMHO (B paMKax MpOrpaMMbl Kypca MM JISKIMOHHOTO Kypca) M TOYHO.
CHocoOHOCTh CaMOCTOSITENBEHO MBICIHTB, SICHO M TIOCIEA0BATENEHO H3JIaraTh CoJiep>kaHie 0TBeTa, yMeHue 00001maTs MaTepuai,
JIeTaTh BRIBOAKL. [IpaBriIbHBIC OTBETHI HA JOMIOJTHUTEIBHBIE (IPOBEPOYHEIC) BOIIPOCH B paMKax Omera. [TonpoOHoe n3nokenne
OCHOBHBIX I0JIOKEHUH oTBeTa B Jlucte ycTHOrO ompoca.

«Xopoo»: Bce BompocCs! B 11€10M PacKpBITHI, HO M3JI0XKEHB! HEOCTATOUHO MOIHO (He MeHee, 4eM Ha 80 — 90 %), nubo B
OTBETE COAEPIKATCS HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B HA3BaHUM TEPMUHA IIPH MOHUMAaHHUHU €r0 CyTH U T.A.). Hannune
JIOCTATOYHO TOPOOHBIX 3anuceii B JIucte ycTHOTO ompoca.

«Y IOBIETBOPUTEIILHOY W3noxxeHne kaxa0ro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OIIMOKH B NMEPUOIU3AIMX,
Kiaccu(uKanuaxX, TPAKTOBKE OCHOBHBIX IMOHATHIT U T.J1. He3HaHHE 0THOTO U3 BOIPOCOB MOXKET OBITH KOMIICHCHPOBAHO JPYTHM
BOIIPOCOM (Ha YCMOTpPEHHE TIPETIofaBaTells) IIPH COOTBETCTBYIOMIEeH 3ancH B JIncte ycTHOTO ompoca. HemocnenoBarensHoe
U3JI0KCHUE MaTepuala, HEyMEeHHE 1eNIaTh BBIBOIBI.

«HeynoBi1eTBOPUTETBHON: OrtcyrctBue 3ammceil B JIucte ycTHOTO ompoca, 0TKa3 OT OTBETa, MOJMEHa OJHOTO BOIpoca
JpyruM, Hanu4ue mmnapranku. MznoskeHne BonpocoB MeHee, 4eM Ha 60 %. He3HaHnEe OCHOBHBIX NOHATHH U TOJIOKEHUH TEMBIL.
HecmocoOHOCTE CBSI3HO M3T0KUTH MaTepHal.

[Ipu noBeneHnu 3k3aMeHa B AUCTaHIIMOHHO B LMS Canvas KpUTepHUsSMH OLIEHKHU SIBISTFOTCS:

«OTnu4HO»: [onyuenue 6oixee 90 % OaNIOB MO TECTY MPHU BBIMOJHCHUH TECTa 32 PErJIAMCHTUPOBAHHOE BPEMsI
«Xoporo»: [Momydaenue ot 75 mo 90 % GaJIOB MO TECTY NMPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BpEMs
«Y 1OBIETBOPUTEILHO»: Monyuernue ot 50 o 75 % OGamIoOB IO TECTY IIPU BHINOJHEHHH TECTA 32 PETITAMCHTHPOBAHHOE

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOf, 3I1. aapec
JI1.1 | O.H. bproxanos, C.H. |TemnomaccooOMmen: YueOHUK M.: HH®PA-M, 2013,
IIIeBueHko
JI1.2 |mon. pen. M.T. TemnoTexHuKa: y4eOHUK M.: U1 "Axagemus", 2013,
ITarpoBa

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmnoreka M3parenscTBO, TO1, 3I11. agpec




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

JI2.1 |Iloxm TemnorexHuka: Y4eOHUK M.: Beicm. mk, 1999,
pen.B.H.JIlykanuna
JI2.2 |T'.H.Anekcees OO01mmast TeTIOTEXHUKA! M.: Beicur.iuk., 1980,
VYueb.nmocobue
JI2.3 | Tenerun A.C. TemnomacconepeHoc: Y4eOHHK M.: Meramnyprus, 1995,
JUTSL BY30B
JI2.4 | Buaun 10.B. Teopernueckue OCHOBBI Kpacnosipck : COYVY, 2015,
TEIUIOTCXHHUKH: http://biblioclub.ru/index.php?
TEIIoMaccooOMeH : yueOHOe page=book&id=497752
nocobue
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-
PEKTU(HUKAIIOHHBIC [TerepOyprekuii rocynapcTBeHHBIN
yCcTaHOBKU: MeTonuueckue arpapusiit yauBepcutet (CII0I'AY), 2016,
yKa3aHus https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « 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 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 |Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.5 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.6 | bpaysep Google Chrome
I1.7 | Microsoft Teams
1.8 |Zoom
1.9 | Bbpayzep Yandex
I1.10 | Adobe Reader
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
N.1 |https:/new fips.ru/ - @enepanbHbIil HHCTUTYT NPOMBIILICHHOH COOCTBEHHOCTH
N.2 |http://window.edu.ru - UudopmarronHas cucrema « EmuHOe OKHO JOCTyna K 00pa30BaTeIbHBIM pecypcam»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
121 VYuebHas  aymutopus g 3aHATHH | KoMiuiekt yueOHON MeGenu Ha 56 MecT s oOydaromuxcs,
JICKIUOHHOTO THUIIA, NpaKTHYECKUX | | CTalMOHApHBIA KOMITBIOTEp Ul HperoaaBatels (BBIXOI B
3aHATHI HHTEPHET), MPOEKTOp, SKpaH HACTEHHBIH, KOJOHKH, JOCKa
aynuTopHast MenoBas, BeO kamepa Logitech, nmuneHsnonHbIe
nporpammbl MS Office, MS Teams, antuBupyc Dr.Web.
133 Vuebnas  aymuropus  uia  3aHATHH | KoMIuiekt yueOHON Mebenu Ha 56 MecT s oOydaromuxcs,

JIEKIIMOHHOTO THUIIA, MpakTU4YecKuX | 1  cTanuoHapHBIA KOMIBIOTEp MJISl  IpernojaBaTess

antuBupyc Dr.Web.

C

3aHATHH BBIXOJIOM B HMHTEpPHET, IPOCKTOpP, SKpaH HACTEHHBIH, JOCKa
aymuTtopHas MenoBas, BeO kamepa Logitech, xonoHkw,
muneH3uonHele  mporpammbl - MS  Office, MS  Teams,




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
npolecca siBIseTcsi DIeKTPOHHBII 00pa3oBarenbHbli pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBUCUMOCTH OT LIEJIH, 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.




