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®denepaabHOe rOCyIapcTBEHHOE AaBTOHOMHOE 00pa30BaTebHOE YUPeKIeHHe
BbICIIET0 00pPa3oBaHMUs
«HaumnoHaJIbHBINA Hccle10BaTeIbCKUI TexHooruvecknii ynuepeurer « MUCuC»
HoBorpouuxui ¢puaual

Paboyas nmporpamMmma JUCIUTUIMHBI (MOTYJIs)

TenmsiomaccooOMeHHOE 000PYyTIOBaAHME MIPEANPUATHH

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
Ipoduis
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 6 3ET
YacoB 1o yueOHOMY ITaHy 216 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 28 KypCOBO#i POeKT 4
camocCTosATeNNbHas paboTa 179
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexyn 12 (12 |12 |12
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 12 (12 |12 |12
Uroro ayn. 28 |28 |28 [28
KonraxtHas padoTa 28 |28 |28 |28
Cawm. pabota 179 | 179 | 179 | 179
Yacel Ha KOHTPOJIb 9 9 9 9
Hrtoro 216 (216 | 216 | 216




IIporpammy cocraBui(u):
K.m.H, doyenm, bywyes A.H.

Pabouas nmporpamma

Tennomaccoo0OMeHHOE 000pyA0BaHNe NIPEANPUSTHI

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yausepcuter «MUCuCy» no nanpaenenuto moarotoBku 13.03.01 TertosHepreTrka v TeIUIOTEXHUKA (YPOBEHb OaKallaBpHaTa)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpasnenue noarorosku 13.03.01 TemosHepreTrka u TeruioTexHuka [Ipodus. [IpoMbIieHHAs TEMII0IHEPTETHKA,
13.03.01_18 Temmosuepreruka u remnorexuauka [IpIITO 3aou 2020.plx , yrBepxknerHoro Ydensm coetom ®PI'AOY BO HUTY
"MUCuC" B cocrase coorserctBytomei OIIOII BO 21.05.2020, mpoTtokon Ne 10/3r

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue noarorosku 13.03.01 TemnosHepreTrka u teriorexuuka [Ipoduis. [TpombliuieHHAs TETUIO3HEPTeTHKA, ,
yrBepkaeHHOH YuensiM coBetoM PI'AOY BO HUTY "MUCuC" 21.05.2020, npotoxon Ne 10/3r

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa anexTposnepreruxu u aekrporexunku (HoBoTrpounkuii punuan)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpaseneHus AOLUEHT, K.1.H. Maxupuna P.E.



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 | ABromaTH3amus TErIoBbIX MPOIECCOB

2.1.2 | ICTOYHUKH M CHCTEMBI TEIIOCHAOKEHUS

2.1.3 | Merpouorus, cepTH(GUKAIMS 1 TEXHIIECCKHE H3MEPCHUS

2.1.4 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.5 | OcHOBBI TpaHC(HOPMALIUN TETIOTHI

2.1.6  |IIpoeKTHBII MOIX0A B TEXHHUKE

2.1.7 | TenmnomaccooOmeH

2.1.8 | TomiuBO U TOIUIMBOC)KUTAIOIIIE YCTPOHCTBA

2.1.9 | ®U3HUKO-XUMHYECKHE OCHOBELI BOIOIIOATOTOBKH

2.1.10 |MaremaTuka

2.1.11 |HagepraTenbHas TeOMETpHS M HEXKEHEpHAs TpaduKa

2.1.12 |IlpuknagHas MEXaHHUKa

2.1.13 | Teopust BeposSITHOCTEH 1 MaTeMaTH4eCKasi CTaTUCTHKA

2.1.14 | TexHuueckast TepMOAMHAMUKA

2.1.15 | YueOHas mpakTHKa MO ITOTyIEHHIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUI

2.1.16 | ®u3HKO-XUMHUUYECKHE CBOICTBA BOIbI

2.1.17 | Xumwus TOILINBA

2.1.18 | DnexkrpoTexHUKa

2.1.19 | UudopmaTrka

2.1.20 | dusuka

2.1.21 | Xumus
2.2 JucuuminHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOW THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeanIecTBYOIee:

2.2.1 be3omacHOCTh XU3HENEATEIbHOCTU

2.2.2 |IloaroroBka K MpoIeaype 3aIUThI U 3aIUTa BEITYCKHOW KBATHU(UKAIIMOHHON pabOTEI

2.2.3 |IIpepnumnnoMHas IpaKTHKA

2.2.4 | TennoBble 3JIEKTPUYECKUE CTAHIIUU

2.2.5 |TennosHepreTU4eCKUe CUCTEMBI IPOMBIIIIEHHBIX IPEAIPUATHH

3. PE3YJIbTATBI OBYYEHMUA 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

YK-3: npoekTupoBaHue u pa3padoTka

3HaThb:

YK-3-31 meTozms! cOopa 1 aHAJIN3a UCXOJHBIX JAHHBIX JJIS IPOCKTUPOBAHUS 3JIEMEHTOB 000PYIOBAHNS U TEXHOJIOTHIECKUX
HPOLIECCOB

VYK-1: dynnameHTaIbHbIC 3HAHUS

3HaTh:

VK-1-31 ocCHOBHBIE THITBI ¥ KOHCTPYKIHH TEINIOMAaCCOOOMEHHOTO 000PYIOBaHMUS MPEANPHUATHIA 1 00JIACTH UX MIPUMECHCHUS

ITK-3: npou3BOACTBEHHO-TeXHOI0THYeCKasl (B 00/1aCTH TeIVIOIHEPIreTUKH U TeNJI0OTeXHUKH)

3HaTh:

[1K-3-31 Metoauky NpoBeeHUs] PacUETOB MO OIPEACICHUIO TapaMeTPOB TEMIOMacCOOOMEHHOTO 000pYIOBAHHS U
HPOEKTUPOBAHUS TEXHOJIOTHYECKOTO 000pYyIOBaHUS

YK-3: npoekTupoBanue U pa3padoTka

Ymerb:




YK-3-¥1 ananu3upoBaTh HAyYHO-TEXHHUYECKYIO HH(POPMAINIO, H3yd4aTh OTEUECTBEHHBIN U 3apyOeKHBII OIBIT

YK-1: pynnameHTaIbHbIE 3HAHUS

YMmerb:

YK-1-Y1 npon3BoauTh pacdeT OCHOBHBIX XapaKTEPUCTHK TEINIOMAacCCOOOMEHHOTO 000pyIOBaHUS

IK-3: npon3BoACTBEHHO-TEXHOJIOTHYECKas (B 00/1aCTH TeNJI03HEPreTHKH M TeNJIOTeXHUKH)

YMmerh:

ITK-3-Y1 ananu3upoBaTh HHGOPMALUIO O HOBBIX THIAX U KOHCTPYKUIHUAX TEINIOMAaCCOOOMEHHOTO 000pYIOBAHUS, IPUHINIIAX KX
JIEHCTBUS, METOJ]aX MX pacueTa U MPOCKTHPOBAHMS.

YK-3: npoekTupoBaHue u pa3padoTka

Baanernb:

YK-3-B1 HaBbIKaMU IPOSKTUPOBAHUS TEIIIOMACCOOOMEHHOTO 000PYIOBAHHS C UCIIOJIF30BAHIEM TEXHHUECKOW M HOPMAaTHBHOU
JOKyMEHTaLUH

YK-1: pynnameHTaIbHbIE 3HAHUS

Baanernb:

VYK-1-B1 TepmuHONIOTHEH B 007aCTH TETIIOMACCOOOOMEHHOTO 000PYIOBaHUS IPEATIPAATHH

ITK-3: npou3BOACTBEHHO-TEXHOI0THYeCKast (B 00/1aCTH TEIVIOIHEPIreTUKH U TeIJI0OTeXHUKH)

Baanernb:

TIK-3-B1 HaBbIKaMu TIPOBCACHUSA  TCIJIOBBIX, THAPABINYCCKUX U KOHCTPYKTUBHBIX paC‘lCTOBTCHJ'IOO6MCHHOFO 060py,HOBaHI/I}I

4. CTPYKTYPA U COJEPKXAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BemoJsn
3aHATHA TeM /BUJ 3aHATHSA/ / Kypc HHIUKATOPBI H JJL sieMble
KOMIICTeHIUH pecypcsl padoThI
Pa3gen 1. OcHoBHBIE
MOJI0KEHUS
Ten1000MEeHHOr 0
o0opynoBaHus

1.1 Knaccugukarms 4 6 YK-1-31 YK-1- J.1
TEII00OMEHHOTO Y1 VK-1-Bl JI1.2J12.1
obopynoBaHusl. J2.2J12.3
PexynepaTuBHble 2.4
TEII000MEHHUKA 21222354
HENPEPBIBHOIO JEUCTBUSL.

PexynepaTtuBHbie
TEII000MEHHUKHI
MIEPUOTUIECKOTO ACHCTBHSL.
PereneparuBHble
TermnooOMeHHuKU. /JIex/

1.2 TerioBoil KOHCTPYKTHUBHBIN 4 6 ITK-3-31 TIK-3- J.1
pacyeT peKynepaTuBHBIX, VY1 IIK-3-B1 JI1.2J12.2
pEreHepaTUBHBIX U VK-1-31 VK-1- J12.3
CMECHUTEIIb HBIX allapaToB Y1 VK-1-Bl J12.4J13.2
Mp/ 212233 54

1.3 UccnenoBanue 4 2 [TK-3-31 TIK-3- J.1
KOXKYXOTpYyOHOTO V1 VK-1-31 JI1.2J12.2
BOJIOBOISTHOTO VK-1-B1 YK-3 J12.3
TEMJI000MEHHOTO -31 YK-3-B1 JI2.4J13.1
ammapara /J1a6/ J3.2

21223334

1.4 ITogroroBka k 4 89 TIK-3-31 T1IK-3- JI1.1
MPaKTHYECKOMY 3aHSATHIO U V1 IIK-3-B1 JI1.2J12.2
nabopaTopHO# padoTe. YK-1-31 J12.3
Brmmonaenne, opopmienne u J12.4713.1
MOATOTOBKA K 3allATE JI3.2
nabopaTopHO 2132053 54
paboTel. BeimonHeHne
KypCOBOTO MPOEKTA.

/Cp/




Paznen 2. CymnibHble 0
BbINAPHbIE YCTAHOBKH

2.1 BerinapHele, onpecHUTENbHbIC 4 6 YK-1-31 YK-1- J.1
W KPUCTAJUIM3AIL[MOHHBIE V1 VK-1-Bl JI1.2J12.2
ycTraHOBKU. Ileperonnsle u J12.3712.4
pekTU(hUKaMOHHbBIC 213253 54
ycraHoBKH. CyIINITBHBIC
YCTaHOBKH. AOCOPOIIMOHHEIE
U aJICOPOLIMOHHBIE anmnapaTkl.

TermmooOMeHHUKH-
yTHIIH3aTOpEL. BeiOop
CTaHJAPTHOTO
obopynoBanus. /JIex/

2.2 TemoBoit u MaTepuaaIbHBINA 4 6 ITK-3-31 ITIK-3- J.1
OayaHc BBITAPHBIX V1 IIK-3-Bl JI1.2J12.2
yctanoBok. /I1p/ VYK-1-31 YK-1- J12.3

Y1 VK-1-Bl J12.4J13.2
21222354

2.3 UccnenoBanue 4 2 [TK-3-31 IIK-3- JI1.1
IIJIACTUHYATOT O V11IIK-3-B1 JI1.2J12.2
TEII000MEHHOTO VYK-1-31 VK-1- J12.3
ammapara /J1a6/ Y1 VK-1-Bl J12.4713.1

YK-3-31 YK-3- J3.2
V1 VYK-3-Bl | 21223354

24 IToaroroBka k 4 90 T1K-3-31 T1IK-3- JI1.1
MPaKTUYECKOMY 3aHSATHIO U V1 IIK-3-B1 JI1.2J12.2
nabopaTopHoO# paboTe. VYK-1-31 YK-1- J12.3
Brmonurenne, opopmieHne u V1 VK-1-Bl J12.4J13.2
MMOATrOTOBKA K 3allATE VK-3-31 YVK-3- | D51 52 23 54
nabopaTopHOM paboTHI. Y1 VK-3-Bl
JeaspaTopsl.

I'a30XuaKOCTHEIE U
SKUJIKOCTHO->KUIKOCTHBIE
CMeCHTENTbHBIC (KOHTAKTHBIC)
TETUIO0OMEHHUKH.
Tepmuueckue
IIPOU3BOJICTBEHHBIE
TeIIOMacCOOMEHHEIE
MIPOLECCHl U YCTAaHOBKH.
IToxroToBka k sx3ameny. /Cp/

2.5 [IpoBenenue 4 9 [MK-3-31 IIK-3- | JI1.1 JI1.2

sK3aMeHa /DK3amMeH/ V1IIK-3-B1 J3.1
YK-1-31 YK-1- JI3.2712.1
Y1 VK-1-Bl J2.2J12.3
YK-3-31 YK-3- 2.4
Y1VK-3-Bl | 51223354
5. OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KouTpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHYM, 3K3aMeH U T.IT), BONPOCHI JJIs
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KontponrsHoe l;[dioief;eMHe B
KM MepOpUATHE It opEI OTIPOCHI JUTSI TIOJTOTOBKH
KOMIIETEeHINH
KM1 [ToaroroBka x ITK-3-31;11K-3- 1. IlpuMeHeHMs U KITacCU(PUKAINSA TETUIOOOMEHHBIX aIapaToB.
9K3aMEHY VY1;IIK-3-B1;YK-1- | 2. OCHOBHBIE KOHCTPYKIIHH TEILIOOOMEHHBIX alIIapaToB.

B1

Y1;VK-1-B1;¥K-3- | 3. KoxyxoTpyOHbIE 1 CEKIIHOHHbIE TEIUIOOOMEHHBIE alIapaTsl.
31;YVK-3-V1;YK-3- | KoHCTpyKUHMs ¥ TpUMEHEHHE.

4. ITmacTHHYATHIE TEINIOOOMEHHHKH JUIS )KUAKAX U ra3000pa3HBIX
TemioHocureneid. KoHCTpykiuu u npuMeHeHue

5. 3MeeBUKOBBIE, CITUPANIbHBIC TEIUIO0OOMEHHUKU. X KOHCTPYKIIHH.
6. XapakTepHble apaMeTpbl TEINIOHOCUTENEH B TEIIIOOOMEHHBIX
ammapaTax - CKOPOCTH TeMIepaTypbl, KO3 GUITHeHTEI
TEIUIOOTAAYH.

7. Bunmsl pacyera TemIo0OMEHHBIX aIllapaToB - TEITIOBOU
KOHCTPYKTHBHBIH, TOBEPOUHBIN THIPABINIECKHIN H JIp.




8. Kimaccudukarms u kpaTkast XapakTepHCTHKa OCHOBHBIX METOJIOB
pacdeTa TEI00OMEHHBIX aNMapaToB.

9. Onpenenenye TEMIOBOM Harpy3Ky anmapara 1o rpaueHTy
TeMIIepaTyp TEIIOHOCHUTEIIS Ha IIOBEPXHOCTH TEINIO0OOMEHA.

10. [TocnenoBaTenbHOCTD TEMIOBOT0, KOHCTPYKTHBHOTO U
KOMIIOHOBOYHOTO pacyera KOXKyXOTpyOHOTO TeII00OMEHHHUKA.

11. DddexruBHOCTE TemmooOMeHHNKa. Ee ¢pm3muecknit cmpica. Yncno
€IMHHI] TIePEHOCA.

12. TlocnenoBaTenbHOCTD pacyeTa Tenaoo0MeHHuKa MeToaoM E - N.
13. Pacder k03¢ UIMEHTOB TEIIOOTAaYH B TEIIIO0OMEHHBIX
ammapaTax B CIIydae UX 3aBUCHMOCTH OT TeMIIepPaTyphI

MOBEPXHOCTH TEII00OMEHA.

14. Opebpennbie TpyOUaThie TEIIO0OMEHHUKH. KOHCTpYKITNY 1
npuMeHeHHe XapaKTepUCTHKH opeOpeHns. TeXHOIorHs

opebpeHnust.

15. DddexruBHOCTh OpedpeHus. I HEKTUBHOCTh OPEOPEHHOM
noBepxHocTH. Pacuer koaddumnmenra remnonepenaqn mist
OpeOpEHHBIX MOBEPXHOCTEH.

16. I'mapaBnuyeckuii pacyer Term000MeHHbIX anmnapatoB. OCHOBHBIE
BUJIbI THAPABINYECKUX MOTEPD B TEINIOOOMEHHHUKAX.

Omnpenenenue TpeOyeMoil MOITHOCTH Ha MIPOKAYKY TETUIOHOCUTETIS.
17. Cnoco0s! yBennueHUs TEIIOBOH HArPY3KH B TEIIOOOMEHHBIX
anmnaparax (opeOpeHue, HHTeHCH(UKAIHS TEIII000MeHa)

18. PekyrnepaTHBHBIC TEIIIOOOMEHHHKH EPHOMUECKOTO NISHCTBHUS C
BOJITHBIM M ITApOBEIM ToorpeBoM. OmpeneneHne

BPEMEHH HarpeBa TEIUIOHOCUTEIS.

19. IIpunnun pa6oTs! TetuoBEIX TPYO. Tunsl ¢puruneit. OnpeneneHus
KOJIMYeCTBa IepeJaHHoro Teria. OrpaHndeHns Ha

paboTy TemnoBbIX TPyO. TemnooOMeHHbIe anmapaTsl Ha TEIIOBBIX
TpyOax.

20. PereHepaTHBHBIE TEIUIOOOMEHHBIE aIapaTtsl 11X OCHOBHEIE
KOHCTpyKImu. [TpenMymecTBa 1 HEZOCTATKH IO CPABHEHHIO

C peKynepaTuBHBIMU.

21. M3menenue TeMnepaTyp Hacajaku pereHepatopa. Koadduiment
AKKyMyJLUU Hacaaku. TemnepaTypHbIil THCTEpE3UC.

22. KoabduiueHT Temnonepenady pereHepaTUBHOIO TeINI00OMEHHHKA.
CpaBzenue TeroBoi 3 dekTuBHOCTH

pereHeparopa U peKyneparopa.

23. H-d quarpaMma BIQXXHOTO BO3yXa. BH OCHOBHEIX ITPOIIECCOB
o6paboTtku Bo3ayxa B H-d nuarpamme.

24. Buz 0CHOBHBIX IIPOLIECCOB 00PaOOTKM BO3/lyXa B CMECHTEIIBHBIX
teruiooOMeHHuKax B H-d quarpamme.

25. AnmapaTsl BIaXHOT0 Bo3ayxa. Mx pacuer npu nomormu

k03 hUITMEeHTA BIArOBBIAICHHS.

26. CootHo1uenue JIptouca u ypaBHeHue Mepkens Vx npumeHenue s
pacdera TeIIO0OMEHHBIX alllapaToB BIAXKHOTO

BO31yXa.

27. KoHCTpYKIIMH CMECUTEIIBHBIX TEINI0O0OMEHHHUKOB. TernoBoii u
MaTepHabHbIH O0alaHC CMECHTENBHBIX

TeTMI000MEHHHUKOB.

28. TlocnenoBaTenbHOCTL IOCTPOCHUS TIpoliecca 00pabOTKH BO3/1yXa B
CMECHTEIFHBIX TeII000MeHHIKaX CpemaHsisa

Pa3sHOCTH TEMIIEPATyp B CMECHTEIIBHBIX TEIII0O0OMEHHHKAX.

29. TlocnenoBaTenbHOCTh pacyera MOJbIX M HACAI0UHBIX CKpYOOepoB.
30. Cucremsl 060poTHOTO BofocHabxeHus. VX Ha3HaueHne u
KIaccuuKaIms.

31. CpaBHHTeNbHAS XapaKTEPUCTUKA OCHOBHBIX TUIIOB IPaJAUpPEH.

32. KoHCTpyKIMs BEHTUISATOPHOM IrpaJipHU U annapaTa BO3LYyIIHOTO
oxJTakaeHust BEIOOp pacueTHOW TeMmIepaTypsl 1

BIIQYKHOCTH aTMOC(EPHOTO BO3/yXa.

33. [IpuMeHeHue BhIMAapHbIX YCTaHOBOK. CXeMbl M KOHCTPYKIIUH
BBIIAPHBIX YCTAHOBOK.

34. IlpuHuUN OeHCTBUS BBIIAPHBIX alapaToB. MaTepuanbHbIi 1
TEIJIOBOH OanaHc BBIIAPHON ycTaHOBKH OmpereneHue

KOJIMUECTBA [Tapa Ha BBIMApKY.

35. Pacnonaraemas ¥ 1oJie3Hasi pa3HOCTh TEMIIEPATYpP B BBINAPHBIX
ycTaHOBKax. THIIBI Jeripeccuii B BRITAPHBIX yCTAHOBKAX,

UX BBIYUCIICHUE.




36. [TocenoBaTeNbHOCTH pacyeTa OAHOKOPITYCHON BBITApHOH
YCTaHOBKH.

37. OcobeHHOCTH pacdeTa cperHel pa3sHOCTH TeMITepaTyp U

K03 GHUIHEHTa TEIUIOOTAAYHN B Iperomieil kaMmepe BEIIapHOTO
anmnapara.

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

BJIarOCO/ICPIKAHHE.

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

40. Kuneruka cyniku. Merozbl pacyera BpeMEHU CYILLIKU B €€ IEPBOM U
BTOPOM INEPUOAAX.

41. MatepuanbHbIii KOHBEKTUBHOW CYIIMIILHOW YCTaHOBKH
CocraBIsIonie TEIUIOBOTO OaaHca CYIIMIBHON YCTaHOBKH.
Teoperuueckas CylmuiKa.

42. TIpunnumn padoTsl TEIUIOBIX Tpy0. Tumsl putuiei OnpeneneHus
KOJIYeCTBa MepeJaHHoTo Teria OTpaHYeHUs Ha

paboTy TEIIOBBIX TPYO.

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

44. Tunsl cMecel KUJIKUX KOMIIOHEHTOB. 3akoH Payis.

45. lnarpaMMbl pacTBOPOB XKHUIKUX cMeceil.(P-x, t-x,y, X-y-
JauarpaMmsl ). X HocTpoeHne 1 Ha3HaueHUe

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

47. Cxema 1 NpUHIMII pabOThl PEKTU(PUKAIMOHHOHN YCTaHOBKU.
MarepuasbHbIi OaaHC PEKTUPHUKAIIMOHHOHN YCTaHOBKH.

48. daermoBoe yncio. MUHIUMaIbHOE (DIETMOBOE YHCIIO.
OmnpeneneHue YncIa Tapeaok B PeKTU(PUKAIIMOHHBIX KOJIOHHAX.

KM2

CaMocTosTeabHast
pabora

IK-3-31;11K-3-
B1;VK-1-31;VK-1-
Vi

1. OueHuTs MIOLa s MOBEPXHOCTH TEMI00OMEHHOTO anmnapaTa no
PEKOMEH/TyeMbIM 3Ha4EeHMSIM KO3()(OHIHEHTOB TEINIOOTAAYH.

2. OueHnTH IUIOMIA s TOBEPXHOCTH TEIIIO0OMEHHOTO ammapaTa o
3agaHHOH 3 dexkTHBHOCTH 1 H3BecTHOU 3aBucuMocTu E=f(N).

3. Haiit 3()pekTHBHOCTB TEIIO0OMEHHOTO aImnapara 1o U3BeCTHOMY
TEIUIOBOMY OaTaHCy.

4. OnpenenuTh CTENEHb OPEOPEHUS 10 TEOMETPUH Pedep.

5. OnpenenuTsb KOdQPULIUEHT TeIIoNnepeaay CO CTOPOHBI OpeOPEHHOM
¥ HEOPEOPEHHOM TTOBEPXHOCTH.

6. Haiitu KI1J] pe6pa u KIT/I opeOpeHHO TOBEPXHOCTH MO U3BECTHBHIM
XapaxkTepUCcTUKaM pedep 1 K03 PUITHEHTY TeIUIO0TAAYH.

7. OnpenenuTs nepemnaj AaBleHUIl B TEINIOOOMEHHOM ammapare.

8. OnpenenuTh TpeOyeMyto MOITHOCTh Ha MPOKAYKY TEIIOHOCUTENS B
TEIUI00OMEHHOM atrapare.

9. Ompenenuts K03 GUIUEHT TEIMIONEPEeIadn B TEMI000MEHHHKE C
BJIarOBBINAJICHUEM.

10. HaliTi koHEUHOE BlIarocoiepkanue (b0 TeMreparypy rasa) B
CMECHTEIIFHOM TeIII000MEHHHKE U3 €T TEIUIOBOTO OaaHca,

CUUTas Ta3 Ha BBIXOJIE MOTHOCTBIO HACHIICHHBIM.

11. HaliTi KOJIM4eCTBO BTOPUYHOTO Tapa (JIMO0 KPEIKOTo pacTBopa) B
BBIIIAPHOI YCTAHOBKE, UCIIONB3YS MaTepHalIbHBIC OATaHCHL.

12. HaiiTi mpuMepHBIH pacxo/1 apa Ha BBIIAPKy B OJHOCTYIIEHYATOM
BBIITAPHO yCTaHOBKE.

13. Onpenenuts BpeMs CyLIKH MaTepuala B IEPBOM HEPUOJIE.

14. OnpenenuTs BpeMs CyIIKH MaTepHalia BO BTOPOM IIEPUOJIE.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosast paGota, Kypcosoii npoext, PI'P, Pedepart, JIP, IIP 1 1.11.)
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P1 KypcoBoii mpoekt PacyerHo-nOsICHUTENBHAS 3alIUCKA KyPCOBOTO IIPOEKTA JOJDKHA

"TemmioBoi u COJIepPKATh:
THIPaBIMYECKUI TuTynbHBIN THUCT
pacuer CeKIMOHHOTO 3amanne Ha KypcOBOW MPOEKT
maciiooxJjiagurens" Copeprxanue
Beenenue

Teoperndeckas gacTb (onmcanne GYHKIUH BEIOPAaHHOTO arperara, ero
CpaBHHTENbHAS XapaKTEPHCTHKA C aHAJOTHYHBIMH

00BEKTaMu)

IMpakTrdeckas 9acTh (pacyeT TEIIOOOMEHHOO amIapaTa)
3aKIroueHUe

CHHCOK HCII0JIb30BaHHbBIX HCTOYHUKOB

[Ipunoxxenus

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

DopMoii TPOMEKYTOUHOH aTTECTANH MO AUCIUILTHHE SBIIIETCS 9K3aMeH. Hike mpencTasieH oOpaser Omera i 5k3aMeHa,
MPOBOANMOTO B IUCEMEHHOI (hopme.

MHUHHCTEPCTBO HAayKH U BbIciIero oopaszosanus Poccuiickoit denepannu

DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEkKAECHUE

BBICIIIETO 00pa30BaHUS

«HanuoHanbHbIN Hcce10BaTeNbCKUM TEXHOJIOTHUECKUN YHUBEPCUTET

«MUCuC»

HoBotponuxuii pumman

Kacenpa amekTposHepreTHKY U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «TemmomaccooOMeHHOE 000pyAOBaHUE IPSIIPUSITUID
Hanpasnenue: 13.03.01

®dopma 00yueHus: 3a04Hast

®dopma NpoBeIeHNs IK3aMEHa: NMCbMEHHAs!

1. IlpumeHeHus 1 Kaccu(UKALS TEIIOOOMEHHBIX alllapaToB.
2. OmpenenuTh CTENEeHb OpeOpeHHs TI0 TeOMETPUH pedep.

JucTaHIIMOHHO 2K3aMeH MokeT npoBoauThes B LMS Canvas. Dk3aMmeHallmoHHBIN TecT coaepkuT 30 3aganuii. Ha pemenue
orBoauTcs 30 MUHYT. PaspelieHHbIE MOMBITKY - OJIHA.

O6pa3zern 3agannii 17151 dK3aMeHa, MpoBoanMoro auctanimoHHo B LMS Canvas (TTK-3-31,V1,B1; YK-1-31,Y1,B1; YK-3-
31,Y1,Bl):

L. ITpy KUIIEHUHM >KMIKOCTH Ha IOBEPXHOCTU TBEPIOTO Tejla HanboJee MHTCHCUBHBIH POCT 3HAUCHUH KO3 uIMeHTa
TEeIIO0TAa4uy HaOJIfogaeTcsl B 00IacTH:

€CTECTBEHHOI KOHBEKIIMU

KPUTHUYECKON TOUYKHU

IJIEHOYHOTO PeXHUMa

My3BIPEKOBOTO PEXKIMA

B xpuTepransHOM ypaBHEHHH KOHBEKTHBHOTO TEIUIOOOMEHA JUIs TypOYJICHTHOTO Tede-HUS KHIKOCTH B Tpydax, B
OTIMYME OT YPaBHEHUs JJIsl TAMUHAPHOTO TEYEHHs, OTCYTCTBYET:

kputepuii PeifHonbaca

kputepuii Ilpannrns

kputepuii Hyccenbra

kputepuii I'pacroda

Pacuer KOHBEKTHBHOTO TEINIOOOMEHA B 3aMKHYTOM IPOCTPAHCTBE MPOU3BOIAT C TOMOIIBIO:

SKBHBAJICHTHOTO KOd(uUIMeHTa TeIooTAauu

SKBUBAJIEHTHOTO KO3()(HUINEHTA TEIIIONPOBOAHOCTH

SKBHBAJICHTHOTO K03 duimenTa Temnonepenaqn

SKBUBAJICHTHOTO KOA(PQHIIMEHTA TEMIIEPaTypOIPOBOJHOCTH

B kpurepruanbHOM ypaBHEHMH KOHBEKTHBHOTO TeruiooOmeHa oTHoiieHue (Prx/Prer)0,25 yunTriBaer:
CBOOOJIHYI0 KOHBEKIIHIO

HaIpaBJIeHHEe TEIUIOBOTO TTOTOKA

MOIPaBKy HAa HAYaIbHBIN y4acTOK

(u3nueckue CBOWCTBA KUAKOCTH

IIpu ncronp30BaHNM KPUTEPUATBHBIX YpaBHEHUH, moixydeHHBIX B. I1. VcaueHko mist pacdera KOHBEKTHBHOTO
TeHJIoo6MeHa B ITy4Kax TPyO, 3a OTIpeesIoNrii pa3Mep IPHHUMAIOT:

JUTHY TPYOBI;

HapyXHBIH JUaMeTp TPyObl

BHYTPEHHHH AHaMeTp TPYOBI

SKBUBAJICHTHBIII THaMeTp MEKTPYOHOTO MPOCTPAHCTBA

CylecTBYyIOT cieayrolpe GU3NIEcKH EMEHTApHBIE CIIOCOOBI epeiauyl TeIUIOTHI:
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b = e

KOHBEKLIUS
TEMJIONPOBOAHOCTD

JYYUCTHIH TEIUI00OMEH, KOHBEKIIHS, TEIUIONPOBOIHOCTh

TemmnepaTtypHoe mose — 3To:

COBOKYITHOCTh 3HAU€HMI TeMIlepaTyp BO BCEX TOYKAX pacCMaTPHBAEMOTO TeNa B JAaH-HBI MOMEHT BpEeMEHU
COBOKYIHOCTb 3HAUEHMI TEMIIEpaTyp BO HadaJlbHBIX TOYKAX PACCMATPUBAEMOTO TENa B JaHHBIH MOMEHT BPEMEHH
COBOKYITHOCTb 3HaU€HWH TEMIIEpaTyp BO HAa4aJIbHBIX TOYKAX PACCMAaTPHUBAEMOIO Te€Nla B Ha4albHBIII MOMEHT BPEMEHHU
TemmnepaTypHblii TPaIuEHT — 3TO BEKTOP, HAIIPABICHHBIN:

MO BEPTUKAIU K U30TEPMHUYECKON MOBEPXHOCTU B CTOPOHY BO3PACTAHUS TEMIEPATYphI

10 BEPTUKAJIN K H30TEPMHUYECCKON ITOBEPXHOCTH B CTOPOHY YOBIBAaHUS TEMIIEPATYpHI

10 HOpMaJU K U30TEPMUUYECKOH TOBEPXHOCTU B CTOPOHY BO3PACTaHUS TEMIIEPATYPbI

INepenaua TemaOTH MPU HETIOCPEIACTBEHHOM CONPHKOCHOBEHHHM TEN MM BHYTPU TBEPJOTO Tena, 00yCIOBIEHHAS

TCIUIOBBIM ABH)KCHUEM MHUKPOYACTHUI], Ha3bIBACTCA:

U TEIUIONPOBOIHOCTEIO

O KOHBEKIIUS

O JYYHUCTHIH TEMI000MEeH

10. W3oTepmuueckue NOBEPXHOCTH:

U MEPECEKAIOTCS

O 3aMBIKalOTCs Ha cels

O HE 3aMBIKAlOTCS Ha ce0st

11. ITpn momepeyHOM OMBIBaHMH OAWHOYHOTO LMJIMHIpA HaHOOJbIIee 3HAUeHNEe KO3((HUINECHTa TeII00TAauH
HaOJroaeTcs:

O B JI000OBOM yacTH (Mpu 3Ha4YeHUH yriaa ¢ = 0)

O B KOPMOBOI1 9acTH (Ipu 3HaUeHHH yria ¢ = 180)

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

O HE U3MEHSETCs 10 TOBEPXHOCTH MPH JIFOOOM 3HAUCHUH yIia ¢

12. [Ipu 1TaMUHAPHOM TEYEHUH >KUJIKOCTH B TPyOax KO3()(HUIMEHT TEIIOOTAAaYN U3MEHSETCS 110 AJIMHE KaHala IpH
YCIIOBHH:

O I/d > 50

O I/d <50

O I/d < 50

O I/d > 50

13. ITpu nneHo4HON KOHJIEHCALMH Mapa B CIydae JTAMHHAPHOTO JBIDKEHUS IUIEHKH KOHJEH-CaTa TEII0OOMeH
OCYIIECTBIAETCS IMyTeM:

O KOHBEKIIMU ¥ TEIUIOTIPOBOJHOCTH

U TETIONPOBOJIHOCTH

0J TEIJIOOTIauH

O TeIIonepesadIn

14. Ecnu ko3¢ duimenT TemiooTaaun TpeThero psiaa KOPHIOPHOTO Iydka TpyO mpuHATh 3a 100%, To K03 dunmeHT
TeMJIO0TAaul BTOPOTO psJa 3TOTO IMy4YKa COCTABUT:

O 80%

O 85%

O 90%

0 95%

15. JIiis BO3/yXa KpUTEpHATBbHOE YPaBHEHUE TIPH JIFOOOM YaCTHOM ClIydae KOHBEKTHBHOTO TEIIOOOMEHA B CTAIIMOHAPHBIX

YCIIOBUAX MOKET OBITH MpEACTABICHO B BUJC:

jDEj;DEjDE;DDEj;DjDD

19.

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Nubdysnonnoe uucio Hyccenbra onpenensercs mo Gpopmyse:
NuD =l * D

NuD=v/D

NuD=1/D

NuD =pl/D

Ienpr0 MOBEPOYHOTO TEIUIOBOTO PacyueTa TEINIOOOMCHHHKA SIBISICTCS OTIPECIICHIE:
IUTOLIAH TIOBEPXHOCTH TEIIOOOMEeHa

k03 dHUIMEeHTa TeIUIonepeIadn

HaYaJIbHBIX TEMITEPATyp TEILUIOHOCHUTEICH

KOHEYHBIX TEMIICPATYpP TCIIOHOCHTEIICH

BCEX BBINIEMIEPEUNCIEHHBIX TAPAMETPOB

IMox BOASHBIM SKBUBAJICHTOM MOHUMAIOT MPOHU3BE/ICHHE:

W = C*G

= C*(12-t1)
W = C*t2
W= k*F*tcp

B cxeme ycTaHOBKM pereHepaTHBHBIX MOJOTpeBaTeNel MUTaTenbHOM BoAbl Ha TOLl mo-gorpeBareny HU3KOTO AABICHUS

(ITHJ) paboTatoT nojJ HaopoM KOHJEHCATHOTO HAacOCa, CO3JAIONIEro JaBICHUE BOIHI ...




6omee 60 kr/cm2

He BbIIe 16 kr/cm2

6onee 60 kr/cM2

MeHee 6 Kr/cM

TpyOHBII My4OK B IMOJOTPEBATENSAX CETEBOM BOJBI M3TOTABIMBAETCS U3 ...
MeH

KOMITO3HMITHOHHBIX MAaTEPHAIOB

JATyHH WA CTalld

KAPOIPOYHOH CcTATN

KoapduuuenT temnonepenaun k u3mMepsercs B CIEAYIOIUX CANHAIAX:
Bt/m2

Bt/(m-C)

Br/m

Bt/(M°K)

Bt/(M2-K)

Bt/(M2-C)

Jliist 5 dexTHBHOM pabOTHI TEIUIOBON 30NN HEOOXOANMO, YTOOBI KPUTHUCCKUN THA-METP:
OBLT MEHBIIIE HAPYKHOTO JHaMETPa H30JISIHA

ObUT MEHBIIIE BHEIIHETO AMAMETpa OTOJICHHOTO TPyOOIpoBOIa

ObLT OOJIBIIIC BHYTPEHHETO IHaMeTpa TPyOOIpoBoOIa

OBLT OOJIBIIIE BHEITHETO JHAMETPa OTOJIEHHOTO TPYOOIPOBOIA

e
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23. Ternnon30AHOHHBIMU CUUTAIOTCS T€ MaTepHabl, KO3()(UIUEHT TEIUIONPOBOJHOCTU KOTOPBIX

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

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

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

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

24. JIuHeHHbI KO3 PUIMEHT TeIIonepeaays — 3TO:

O KOJIMYECTBO TEIUIOTHI, IIPOXOIAIIEH depe3 eANHHILy TIOBEPXHOCTH CTEHKH B €AMHHILY BPE-MEHH OT TOPSYEro K
XOJIOAHOMY TEIJIOHOCUTEIIO IIPH PA3HOCTH TEMIIEpaTyp MEXIy HUMH B OJUH Ipaxyc

| TEIIOBOH MOTOK, NPOXOJSIIUI Yepe3 OJUH KBaJpaTHBIH METP MOBEPXHOCTH NPH PA3HOCTH TEMIIEPATyp MEXIY
MIOBEPXHOCTHIO Tella U OKPYXKAIOIIEH cpetoi B ONH rpayc

O KOJIMYECTBO TEIUIOTHI, IPOXOAIICH depe3 OAMH METp JUIMHBI TPYOBI B €AMHMILy BPEMEHH OT TOPSYEro TEIUNIOHOCHUTENS K

XOJIOJHOMY TPH Pa3HOCTH TEMIIEpaTyp MEXIy HUIMHU B OJIUH IPajgyc
KOJIMYECTBO TEIUIOTHI, IPOXO/SIIEee B SIUHUILY BPEMEHH 4Yepe3 €IUHHILY TOBEPXHOCTH

Jlns mHTeHCH(UKAIIUK TIpolecca TeIUIoNepelaur OCYIIECTBISIOT CICAYIOIIUEe MEPOIIPH-SITHSL:

YBEIMYHMBAIOT TEMIEPATYPHBIH HAMMOP MEXAY TEIUIOHOCUTESIMU

MPUMEHSIOT TPYOBI ¢ OpeOpeHreM

YBEJIMYUBAIOT TOJIIUHY TEIIOBOM U3OJISILIUA

MIPUMEHSFOT MaTePHaJbl ¢ BEICOKUMH KO3()(UIIMEHTAMH TETUIONPOBOIHOCTH

YMEHBIIAIOT MAaKCUMAJIbHOE TEPMHUUYECKOE COMPOTHUBICHNE

BCE BBIIICNEPEYHCIICHHBIE MEPOIPHSITHS

Pabouwnii mrama3oH cpemHeTeMIIepaTypHBIX MPOIECCOB H YCTAHOBOK COCTABIISET ...

1o 200 °C

ot 150 mo 700 °C

cseire 200 °C

Huxke 300 °C

27. B perenepaTuBHBIX MOAOIrpeBaTENAX NUTATEILHONW BOJbI HU3Koro nasineHus I[THJI naBnenue rpetomiero mapa
MPUHUMAETCS, KaK PaBUIIO, C TAKMM pacdETOM, YTOOBI TEMIIEPATypa €ro HACHIIICHHS PEBbIIIaia TEMIIEPATyPy BOIBI Ha BBIXOIC
Ha ...

EjDDgDDEjDD;"hD

O 20 — 40 °C

0 5-10°C

0 30 - 50 °C

0 40 — 60 °C

28. [Tpu oxyaxk1eHnr HEOTPAaHUUYEHHOH IJIACTHHBI B YCIOBUSX HECTALIMOHAPHOTO PEeXHMMa HEOOXOIUMO ONpEACIUTh
BCIIOMOTATEIBHYIO IEPEMEHHYIO |1, KOTOPAsi CBSA3aHa C MEePUOHICCKON (YHKITHEH:
yl=cos p

yl=sin p

yl=ctg p

yl=tgp

TennoBoit MOTOK, MPOXOASIINHA Yepe3 TPEXCIOWHYIO TIOCKYIO CTEHKY, Oyaer:
OJIMHAKOBO ISt 1-TO cios

OJINHAKOBO 2-TO CIIOS

OJIMHAKOBO 2-TO U 3-TO CJIOS

OJUHAKOBO A 1-T0, 2-r0 U 3-r0 ClIoEB

TenoBoil MPOBOIUMOCTBIO CTEHKH Ha3bIBACTCS:

OTHOIICHHE KOA(PGHUIIMEHTA TEIIONMPOBOIHOCTH CTEHKH K €€ TOJIINHE
OTHONICHHE TOJIIUHEI K KO3()(OUIIMEHTY TEIIONPOBOTHOCTH CTEHKU
mpousBeeHre Kod(duimenTa TermIonpoOBOJHOCTH CTEHKU M TOJIIHUHBI

(O8] N
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5.4. Meroauka OLleHKH OCBOCHHS JUCHMILUINHBI (MoayJs, npakTtuxku. HUAP)

OreHKa pe3ynbTaToOB 3aIUTH KYPCOBOTO MTPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY). KypcOBO IIPOEKT cUnTaETCS BHIMOIHEHHBIM YCHEITHO, €CIIH TIPH €T0
OIICHUBAHMU TOJTYYeHa OLIEHKA HE HUXKE «YAOBJIETBOPUTEIHLHOY.

ITpu moBexeHny 3anUTH B opMe YCTHOTO ONpoca KPUTEPUSIMHA OL[CHKH SBIISIOTCS:

«OTnmaHO»: PaboTa conep>XUT TpaMOTHO M3T0KEHHYIO PAacueTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIHOOK B
pacuerax, JOTHYHbIM U IOCIEA0BATEIbHBIM U3JI0KEHUEM MaTepualia B MOsICHUTENbHON yacTh. [1pu 3amuTe paboThl CTYyAEHT
MOKa3bIBACT TIIyOOKUE 3HAHUS BOIIPOCOB TEMBI; CBOOOTHO ONIEPUPYET PACYCTHBIMU TAaHHBIMI; JIETKO OTBEYACT Ha IIOCTABJICHHbIC
BOIIPOCEHI.

«Xopomro»: PaboTa conep>KUT TpaMOTHO M3T0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIHOOK B
pacuerax, JOTHYHbIM U IOCIEA0BATEIbHBIM H3JI0KEHUEM MaTepuala B MOsICHUTeNbHON yacTy. [1pu 3ammuTe paboThl CTYAEHT
MIOKa3bIBAacT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyIHEHHI OTBEYACT Ha MOCTABJICHHBIC BOIIPOCHI.

«Y IOBJIETBOPUTEIHHON: Pabora comepxuT pacueTHyr0 0a3y, XapakTepu3yeTcsi HAIMIHEM OTAEIBHBIX OMIMOOK B pacuerax.
[Ipu 3ammTe CTYIEHT NPOSABIILET HEYBEPECHHOCTD, IIOKa3bIBAET c1a00e 3HaHKHE BOIIPOCOB TEMBI, HE JaeT MOIHOTO,
apryMEHTHUPOBAHHOT'O OTBETA HA 3aJJaHHBIE BOIIPOCHI.

«HeymoBieTBOpHTETHHON: PaboTa He conmepXUT pacueTHyI0 0a3y, He OTBeYaeT TPeOOBAaHMAM, U3IOKCHHBIM B METOJHYECKIX
yKa3aHMAX, IMEET 3HAUUTEIbHbIEC OMMOKN B pacdeTax. [Ipu 3amuTe CTyAeHT 3aTPyAHACTCS OTBEYATh HA IOCTaBICHHBIC BOIIPOCHI
10 TeMe, HE 3HAaeT TEOPHUU BOIIPOCA, IPU OTBETE JOMYCKAET CYIIECTBEHHBIE OLIMOKH.

OreHKa pe3yNbTaToOB YK3aMeHa OCYIIECTBIIETCS 110 OaTbHOM CHCTEME (KOTIMYHOY, «XOPOIIIOY, «YAOBICTBOPUTEIHHOY,
«HEYJIOBJIETBOPHUTEILHOY). DK3aMEH CUUTACTCS MPOHICHHBIM YCIICITHO, €CIIH MIPH €r0 MIPOBECHUH 0TydeHa OIICHKA He HIDKE
«YJOBJIETBOPUTEIHHOY.

ITpu nmoBexeHny 3K3aMeHa B MIUCHbMEHHOM (hOpME KPUTEPUSIMH OLICHKH SIBIISIFOTCS

«OTnmmaHO»: Bce Bompocs! OmieTa W3M0KEHBI TOIHO (B paMKaxX MPOTpaMMBI Kypca WM JISKIHOHHOTO Kypca) M TOYHO.
CrocoOHOCTD CaMOCTOSATENTBHO MBICIIUTB, SICHO U ITOCIEA0BATEIFHO H3JIaraTh COAEpKAHIE OTBETa, yMEHHE 0000IIaTh MaTepHal,
JienaTh BBIBOJBL. [IpaBuibHbIE OTBETHI Ha IOTIOJIHUTENbHBIE (IPOBEPOYHbIE) BOIIPOCH B paMKkax ouiera. [lonpoOHoe nznoxenue
OCHOBHBIX IIOJIO’KEHUH OTBeTa B JIUCTE YCTHOTO OIpoca.

«Xopomo»: Bce BOmpOCH! B IIENOM PacKpHITHI, HO M3JI0XKEHB! HEOCTAaTOYHO MOTHO (He MeHee, 9eM Ha 80 — 90 %), mbo B
OTBETE COAEPKATCS HETOUHOCTH (B UIMEHAX, XPOHOJIOTHH, B HA3BAaHUM TEPMUHA IIPH MOHUMAHHUHU €T0 CyTH U T.A.). Hanuane
JI0OCTaTOYHO NOAPOOHBIX 3anuceil B JIucte ycTHOTO omnpoca.

«Y IOBIIETBOPUTEIBHO: W3znoxxeHne Kaxao0ro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OIIMOKH B ITEPHOIM3AIIIX,
KTacCU(UKANUAX, TPAKTOBKE OCHOBHBIX MOHATHH U T.1. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMICHCHPOBAHO APYTUM
BOIIPOCOM (Ha yCMOTpEHHE MperoiaBaTesis) IpyU COOTBETCTBYIOIIEH 3anucH B Jlucte ycTHOrO onpoca. HemocnenoBarensHoe
U3JI0KEHUE MaTepualia, HEyMEHHUE JeTaTh BEIBOIBIL.

«HeymoBieTBOpHTEITHHON: OrtcyrcrBue 3ammceif B JIlmcte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OHOTO BOIIpoca
JpYyTuM, HaTW4He mmapranky. V3inoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHMEe OCHOBHBIX HOHATHH U TTOJIOKEHUH TEMBIL.
HecnocoGHOCTH CBSA3HO U3JI0KUTH MaTepHall.

ITpu moBexeHny 5k3aMeHa B fucTaHINOHHO B LMS Canvas KpUTepHsAMH OLCHKH SIBIISFOTCS:

«OTnmaHO»: Ionyuernue 6omee 90 % OGanIOB MO TECTY MPHU BHINOJHEHUH TECTa 3@ PETTAMEHTHPOBAHHOE BpPEMs
«Xopo1o»: Iomyuenue ot 75 10 90 % OannoB Mo TECTy MPHU BHINOJHEHHH TECTA 3a PEITaMEHTHPOBAHHOE BpeMs

«Y 10BJIETBOPHUTENBHOY: [Mosryaenne ot 50 5o 75 % OaJuIOB 110 TECTy NPH BHINOJIHEHUH TECTa 3@ PErNIaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTAaBUTENH 3arnasue Bubauoreka M3parenscTBo, rof, 31. aapec
JI1.1 | O.H. Bbproxanos, C.H. |TemnomaccooOmen: YueOHUK M.: UHOPA-M, 2013,
IlIeBueHko
JI1.2 |non. pen. M.T. TermmorexHuKa: yaeOHUK M.: U1 "Axapemus", 2013,
ITaTposa

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I1. aapec
JI2.1 |Iloxm Temnorexuuka: Y4eOHHUK M.: Bercmr. mik, 1999,
pen.B.H.JIykanuna
JI2.2 |T.H.Anekcees OO011ast TEMIOTEXHNUKA: M.: Bricur.mik., 1980,

VYueb.mocobue

JI12.3 | Tenerun A.C. TemmomMacconepeHoc: Y4eOHuK M.: Meramnyprus, 1995,
JUTS By30B




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

JI2.4 |Buaun 10.B. TeopeTuueckre OCHOBBI Kpacnospck : 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 yuusepcutet (CIIOIAY),
yKa3aHus 2016, https://biblioclub.ru/index.php?

page=book red&id=445956

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

31 | KubepJlenuka www.cyberleninka.ru
72 |H® HUTY MUCuC www.nf.misis.ru

93 | Poccuiickas HaydHast SeKTpOHHAS OUOIHOTEKA www.elibrary.ru

D4 | TemmomaccooOMeHHOE 000PYIOBaHUE TIPEATIPUITAN https://Ims.misis.ru/

6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust

6.4. IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

N.1 |https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT MPOMBIIIICHHONW COOCTBEHHOCTH

N.2 | http://window.edu.ru - Uadopmannonsas cucrema « EquHOE OKHO 1OCTYyHa K 00pa30BaTeIbHBIM PECYpCaM»

8. METOJUYECKHUE YKA3AHNUSA 1JI51 OBYYAIOIIIUXCA

B npornecce n3ydeHns TUCHUILIHHBI BRICIIIOT JJBa BUIA CAMOCTOSTEIEHON pabOoTHL: - ayTUTOpHAS; - BHEayAUTOPHAs. AyTUTOopHas
caMOoCTOSTeNIbHAs paboTa 110 TUCIUIIIHHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAs paboTa - IIaHHpyeMast ydeOHast paboTa 00yJaroNiMCcs, BEIMOTHAEMAs BO BHEAYJUTOPHOE
BpeMsI [0 33/IaHHIO M [IPU METOAUYECKOM PYKOBOJICTBE MPEMOAaBaTesi, HO 0e3 ero HemoCPeACTBEHHOTO yYacTHsI.
CamocrosTenbHas paboTa, He IPeayCMOTPpEHHAS TPOTpaMMOil y4eOHOW TUCIUIUTHHEL, PAaCKPHIBAIONICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaoMUMC HHUIIMATHBHO, C IETBI0 PEaTH3allii COOCTBCHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
st 6051ee 3 PEeKTHBHOTO BBITIOIHEHUS] CAMOCTOSITENFHON PabOThI [0 TUCHUILIMHE MIPEMOAaBaTENIb PEKOMECHAYET UCTOUHHKH JIIs
paboTHI, XapaKTepU3yeT HauoboJIee PalOHABHYIO METOIUKY CAMOCTOSATENFHOM PaboTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIC
oOydaromuMucs padoTH U T. TI. BUIBI 3a1aHmil U1 BHEAYJUTOPHOI CaMOCTOSTENBHOH paboThI, HX COJEpKaHNE U XapaKTep MOTYT
WMETh BapUaTHBHBINA U I epeHIrPOBAHHBIN XapaKTep, YIUTHIBATh HHIUBUIyaIbHbIE 0COOEHHOCTH 00yJaromerocsl.
CamocTosTenbHas paboTa MOXKET OCYIICCTBIATHCS HHANBUIYATbHO WX TPYIIIaMH CTYAeHTOB online (paboTa B 3JIEKTPOHHOM
nHpopMannonHo-oopaszosarenbHoi cpene HUTY «MUCuCy» (OQMOC), yacThio KOTOPOI HENOCPEACTBEHHO NPETHA3HAYCHHOHN JIsT
OCYIIIECTBJICHHUS 00pa30BaTEIBHOTO MpoIlecca SIBISETCS DISKTPOHHBIN 00pa3zoBarenbHblid pecypc LMS Canvas.) 1 Ha 3aHATHSAX B
3aBUCUMOCTH OT IIeJd, 00beMa, KOHKPETHOM TEMAaTHKH CAMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. BO3MOXKHO MpoBecHUE
CHHXPOHHOI pabOTHI CO CTY/IEHTaMH ¢ ucroyib3oBanreM Microsoft Teams wmi Zoom. KOHTpoJIb pe3ynbTaToB BHEAyIUTOPHOM
CaMOCTOSITEIIFHOH PabOTHI OCYIIECTBIIAETCS B Ipeiesiax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNbHbIe yaeOHbIe 3aHATHS 110
JUCLUTUIMHE HA MPAKTHYECKHX , JJAOOPATOPHBIX 3aHATHUSIX.




