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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 | 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 |TlepconambHast 3EeKTUBHOCTD

2.1.21 | dusuka

2.1.22 | Xumus
2.2 JucuuminHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is]) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 be3omacHOCTh XU3HENEATEIbHOCTU

2.2.2 |IoaroroBka K MpoIEAype 3aIUTHI U 3aIUTa BEITYCKHOW KBATN(UKAITMOHHON pabOTEI

2.2.3 |IIpepnumnnoMHas IpaKTHKA

2.2.4 | TennoBble 3NEKTPUUECKHIE CTAHIIUN

2.2.5 |TennosHepreTU4eCcKUe CUCTEMBI IPOMBIIIIEHHBIX IPEAIPUATHH

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

YK-3: npoekTupoBaHue u pa3padoTka

3HaTb:

YK-3-31 meTozms! cOopa 1 aHAJIN3a HCXOJHBIX JAHHBIX JJIS IPOCKTHPOBAHUS IIEMEHTOB 000PYIOBAHNS U TEXHOJIOTHIECKUX
HPOILIECCOB

VYK-1: pynnameHTaIbHbIC 3HAHUS

3HaTh:

VK-1-31 ocHOBHBIE THITBI ¥ KOHCTPYKIHH TEINIOMAaCCOOOMEHHOTO 000PYIOBaHMUS MPEANPUATHIA 1 00JIACTH HX MPUMECHCHUS

IIK-3: npou3BoACTBEHHO-TEXHOJIOTHYECKAS (B 00/1aCTH TENJI0IHEPreTHKH M TEMJIOTEXHUKHU)

3HaTh:

[1K-3-31 Metoauky NpoBeJeHUs] PacueTOB MO OIPEACIICHUIO TapaMeTPOB TEIIOMAacCOOOMEHHOTO 000pYIOBAHHS U
HPOEKTUPOBAHUS TEXHOJIOTHYECKOTO 000PYy10BAaHUS

YK-3: npoekTupoBanue u pa3padoTka




YMmerb:

YK-3-¥1 ananu3upoBaTh HayYHO-TEXHHUIECKYIO HH(POPMAILHNIO, H3ydaTh OTEUECTBEHHBIN U 3apyOeKHBII OIBIT

VYK-1: pynnameHTaIbHbIE 3HAHUS

Ymern:

YK-1-¥Y1 npon3BoauTh pacyeT OCHOBHBIX XapaKTEPUCTHK TEINIOMAaCCOOOMEHHOTO 000pyIOBaHUS

IIK-3: n1pou3BOACTBEHHO-TEXHOI0THYeCKasl (B 00/1aCTH TEIVIOIHEPIreTUKH U TeIJI0OTeXHUKH)

YMmerb:

ITK-3-Y1 ananu3upoBaTh HHGOPMALIKIO O HOBBIX TUIAX U KOHCTPYKUHUIX TEINIOMAaCCOOOMEHHOIO 000PYIOBAHUS, IPUHIINIIAX HX
JIEHCTBUS, METOJ]aX MX pacueTa U MPOCKTUPOBAHHUS.

YK-3: npoekTnpoBanue u pa3padoTka

Baanernb:

YK-3-B1 HaBBIKAaMU IPOSKTUPOBAHUS TEIIOMACCOOOMEHHOTO 000PYIOBAHHS C UCIIOJIF30BAHIEM TEXHIHUECKOW 1 HOPMAaTHBHON
JOKyMEHTaLlUH

YK-1: pynaameHnTaabHble 3HAHUS

Baanernb:

VK-1-B1 TepmuHOIOTHEH B 00IaCTH TEIUIOMAaCCOOOOMEHHOTO 000PYIOBAHUS MPEAIPUATHI

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

Baagern:

[IK-3-B1 HaBblkaMu TPOBEIECHUSI TEIJIOBBIX, TMAPABIMYECKUX M KOHCTPYKTHBHBIX PacueTOBTEINIOOOMEHHOTO 000PYIOBaHMUS

4. CTPYKTYPA U COJEPXAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H I sieMble
KOMIICTeHIUH pecypcsl padoThI

Pa3gen 1. OcHoBHBIE
MOJIOKEHUsI
Ten1000MEeHHOr0
o0opynoBaHus

1.1 Knaccudukanus 4 6 VK-1-31 YK-1- JI1.1 KM1
TEII00OMEHHOTO Y1 VK-1-Bl JI1.2J12.1
00opynoBaHusl. J12.2J12.3
PexynepaTuBHble 2.4
TEII000MEHHUKHI 212233 54
HETPEPBIBHOTO JICHCTBUSL.
PexynepaTtuBHble
TEII000MEHHUKHI
MIEPUOTUIECKOTO ACHCTBHSL.
PereneparuBHbIe
Teroo0MeHHuKH. /JIex/

1.2 TenoBoil KOHCTPYKTHBHBIN 4 6 TIK-3-31 TIK-3- J.1 KM1 P1
pacyder peKyrnepaTUBHBIX, VY1 IIK-3-Bl JI1.2J12.2
pereHepaTruBHbIX U VK-1-31 YK-1- JI2.3
CMECHUTEIIb HbIX aIlllapaToB V1 VK-1-Bl J12.4]13.2
Mp/ 212233 54

1.3 UccnenoBanue 4 2 [TK-3-31 IIK-3- J.1 KM1 P2
KOXKYXOTpYyOHOTO V1 VK-1-31 JI1.2J12.2
BOJIOBOISTHOTO VK-1-B1 YK-3 J12.3
TEMJI000MEHHOTO -31 YK-3-B1 JI12.4J13.1
amnmapara /J1a6/ J3.2

21223334

1.4 IMonroroBka k 4 89 [ IIK-3-31 IIK-3- J1.1 KMI1 P1
MIPAKTUYECKOMY 3aHATHUIO U V1 IIK-3-B1 JI1.2J12.2
nabopaTopHO# padoTe. YK-1-31 23
Brimonnaenue, oopmiieHre u J12.4J13.1
MMOATOTOBKA K 3allATE JI3.2
nabopaTopHOM 2132053 54
paboTel. BeimonHeHne
KypCOBOTO MIPOEKTA.
/Cp/




Paznen 2. CymnibHble 0
BbINAPHbIE YCTAHOBKH

2.1 BerinapHele, onpecHUTENbHbIC 4 6 YK-1-31 YK-1- J.1 KM1
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 KM1 P1
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 KM1 P3
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
2.4 IToaroroBka k 4 90 T1K-3-31 T1IK-3- JI1.1 KM1
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 [TK-3-31 IIK-3- J.1
9K3aMeHa /DK3aMeH/ V1 IIK-3-Bl JI1.2712.1
VYK-1-31 YK-1- | JI2.2J12.3
Y1 VK-1-Bl J12.4J13.1
YK-3-31 YK-3- J3.2
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

6. XapakTepHble apaMeTpbl TEINIOHOCUTENEH B TEIIIOOOMEHHBIX
ammapaTax - CKOPOCTH TeMIepaTypbl, KO3 GUITHeHTEI
TEIIOOTaYH.

7. Bunmsl pacyera TemIo0OMEHHBIX aIllapaToB - TEITIOBOU
KOHCTPYKTHBHBIH, TTOBEPOUHBINA THAPABINICCKUH U JIp.

5. 3MeeBUKOBBIE, CITUpANIbHbIE TEIUIOOOMEHHUKH. 11X KOHCTPYKIUU.




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 TEIIIOOOMEHHBIX arapaTtax
B CIIy4ae MX 3aBUCHMOCTH OT TEeMIEPATypEI

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. ®nermoBoe uncino. MuanMansHoe ¢aermoBoe uncio. OnpeneneHne
YHCJIa TAPENIOK B PeKTU(HUKAIMOHHBIX KOJTOHHAX.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBIX 110 JUCIHUILJINHE (

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

Kox Haspamue [IpoBepsiembie
WHIAKATOPBI Copnepxanue pabOTHI
paboTsl paboTsl N
KOMIIETEeHIINH
P1 Kypcogoii mpoekr [IK-3-V1;YK-1- PacuerHO-nIOsICHUTEIBHAS 3aIHICKA KYPCOBOTO MPOEKTA JIOJDKHA
"TemnoBoit V1;YK-3-V1 COJIepKATh:
TUJPaBIMYECKUN TUTynbHBIA IUCT
pacuer CeKIIMOHHOTO 3agaHue Ha KypcOBOW IMPOEKT
Maciooxjagurens" CopaepxaHue
Brenenue
Teoperuueckas yacTb (onucanue QyHKIUH BEIOPAHHOTO arperara, ero
CPaBHUTEbHAS XapaKTEPUCTUKA C aHAJIOTHYHBIMU
o0BeKTaMn)
IIpakTHueckas 4acTh (pacyeT TEIUIOOOMEHHOO amapara)
3akioueHune
CIHCOK HCII0JIB30BaHHBIX HCTOYHHUKOB
TIpunoxenus
P2 Uccnenos |IIK-3-Y1;YK-1- OcymiecTBisieTcsl O3HAKOMJIEHHE ¢ KOHCTPYKLIUEH U IPUHIIUIIOM
aHue YI;VK-3-V1 paboTHI U pacyeTa KOXKyXOTPYOHOTO TEIIOOOMEHHHKA B IPUIIOKEHUH B
KOKyXOTPYOHOTO OHJIAMH-pexHuMe
BOJIOBOJITHOTO
TEII00OMEHHOTO
amnmnapara
P3 Uccnenosanue [K-3-V1;YK-1- UccnenoBanue miacTUHYATOrO TEIUIOOOMEHHOTO arapara
IJIACTHHYATOTO V1;YK-3-V1
TEMI000MEHHOTO
amnmapara

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

CDOpMOﬁ HpOMC)Kyl"O‘lHOﬁ aTTeCTalluy 10 JUCLMIUIMHE SBJIsIETCS 3K3aMeH. Hike npeacTaBICH 06pa3eu ouiera JJI1 OK3aMCHa,

MIPOBOJIUMOTO B IIUCbMEHHOM (hopMe.

MHuHHCTEPCTBO HAyKH U BbIcIIero obpaszosanus Poccuiickoit denepannu
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEIKICHHE

BBICHIECTO O6pa30BaHI/Iﬂ

«HanuoHanbpHbIN HCCeI0BaTENbCKIM TEXHOJIOTHYECKUN YHUBEPCUTET

«MUCuC»
HosoTpounkuii ¢punman




Kacenpa amekTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 0

Jucrmmmna: «TemnmoMaccooOMeHHOE 000pyAOBaHNE IPSIIPUSITUID
Hanpasnenue: 13.03.01

®opma 00ydeHus: 3a04Hast

®dopma NpoBeIeHNs IK3aMEHa: NMCbMEHHAs

1. IlpumeneHus 1 Kaccu(UKALUS TEIIOOOMEHHBIX alllapaToB.
2. OmpenenuTh CTENEeHb OpeOpeHHs TI0 TeOMETPUH pedep.

JIMCTaHIIMOHHO 3K3aMeH MOYKET MPOBOAUTHCS B AIEKTPOHHOM Kypce. DK3aMeHallnOHHBIN TecT coaepkuT 30 3ananuii. Ha pemenue
otBoautcs 30 MuHyT. PaspelieHHbIe MONBITKH - OJTHA.

O06pa3zern 3aannii 17151 SK3aMeHa, MPOBOJIUMOTO JUCTAHIIMOHHO B AekTpoHHOM Kypce (ITK-3-31,V1,B1; YK-1-31,Y1,B1; YK-3-
31,Y1,B1):

1.

HpI/I KUIICHHUH XUAKOCTHU Ha NMOBEPXHOCTU TBEPAOTO TEIa HanboJiee MHTEHCHUBHBIM pocCT 3HAYECHUM KOB(I)(I)HLII/IGHT&

TEIIOOTAAYHN Ha6J'IIOJIaCTC${ B 00J1aCTH:

NSOoOoo

€CTCCTBEHHOI KOHBEKITUH

KPUTUYECKON TOUYKHU

IJICHOYHOTO pPeXuMa

ITy3BIPHKOBOTO PEXHMA

B xpuTepransHOM ypaBHEHHH KOHBEKTHBHOTO TEIUIOOOMEHA Ui TypOYJICHTHOTO Tede-HUS KHIKOCTH B TpyDax, B

OTJINYUC OT YPaBHCHUS IJIA JIAMUHAPHOTO TEYCHHA, OTCYTCTBYCT:

LwoOooooPdOoooDOoRoooo

kputepuii PeifHonbaca

kputepuil Ilpannrns

kputepuii Hyccenpra

kputepuii I'pacroda

Pacuer KOHBEKTHBHOTO TEINIOOOMEHA B 3aMKHYTOM IPOCTPAHCTBE MPOU3BOMIAT C TOMOIIBIO:
SKBHBAJICHTHOTO KOd(uUIMeHTa TerooTnauu

SKBUBAJIEHTHOTO KO3()(HUINEHTA TEIIIONPOBOAHOCTH

SKBHBAJICHTHOTO K03 duImenTa Temonepenaqn

SKBUBAJICHTHOTO KOA(PQHIIMEHTa TEMIIEPAaTypOTIPOBOJHOCTH

B kpurepuanbHOM ypaBHEHMH KOHBEKTHBHOTO TeruiooOMmeHa oTHoineHue (Prx/Prer)0,25 yunTriBaer:
CBOOOJIHYIO KOHBEKIIHIO

HalpaBJIeHHEe TEIUIOBOTO TTOTOKA

MOIPaBKy HAa HAYaIbHBIN y4aCTOK

(u3nueckue CBOWCTBA KUAKOCTH

Ipn nconp30BaHNM KPUTEPUATBHBIX YpaBHEHUH, moiaydeHHBIX B. I1. VcaueHko mis pacdera KOHBEKTHBHOTO

Temloo6MeHa B ITy4Kax TPyO, 3a OTIpeesIoNrii pa3Mep IPHHUMAIOT:

DS = o Y 0 R O

JUTMHY TPYOBI;

HapyXHBIH JUaMeTp TPyObl

BHYTPEHHHH AHaMeTp TPYOBI

SKBUBAJICHTHBIII THaMeTp MEKTPYOHOTO MPOCTPAHCTBA

CylecTByIOT cieayromye GU3NIecKd JEMEHTApPHBIE CIIOCOOBI Mepeiaull TeIUIOTHI:

KOHBEKITHS

TEIJIONPOBOAHOCTH

JIYYHMCTBIH TEMI000MEH, KOHBEKIIMS, TEIUIONPOBOHOCTh

TemmneparypHoe mose — 3T0:

COBOKYITHOCTh 3HAUEHHH TEMITepaTyp BO BCEX TOYKAX PacCMaTPHBAEMOTO TeNa B AaH-HBIH MOMEHT BPEMEHH
COBOKYITHOCTh 3HAU€HMI TeMIlepaTyp BO HAYaJIbHBIX TOYKAX PACCMATPHBAEMOTO TE€Na B JaHHBIM MOMEHT BpPEeMEHH
COBOKYITHOCTh 3HA4YEHHMII TeMIlepaTyp BO HAaYaJbHBIX TOYKaX PAacCMaTPHBAEMOIO Tejla B HAYAILHBI MOMEHT BPEMEHH
TemnepaTypHBIil TPaUCHT — 3TO BEKTOP, HAIPaBJICHHBII:

[0 BEPTUKAIN K H30TEPMHUUYECCKON IMOBEPXHOCTH B CTOPOHY BO3PACTAHUS TEMIIEPATYPHI

0 BEPTHKAIM K M30TEPMUYECKON MMOBEPXHOCTH B CTOPOHY YOBIBaHUS TEMIEPaTyphI

10 HOPMAJIK K U30TEPMHUUYECKON MOBEPXHOCTH B CTOPOHY BO3PAcTaHUS TEMIIEPATyphI

INepenaya TEmIOTH MPH HETIOCPEICTBEHHOM CONPHKOCHOBEHHH TEIN FUIM BHYTPH TBEPIOTO Tena, 00yCIOBICHHAS

TCTIJIOBBIM JABUKCHUEM MUKPOYACTHUL, HA3BIBACTCA:

DEH;EHDSEHD

TEIUIONPOBOAHOCTEIO

KOHBEKITHS

JYYUCTBIN TEIUI00OMeH

H3oTepMuyeckre MoBEpXHOCTH:

HIEPECEKAIOTCS

3aMBIKAIOTCS Ha ce0s

HE 3aMBIKAlOTCS Ha cels

ITpu monepeyHOM OMBIBAaHWY OJMHOYHOTO LIMIMHAPA HanOoJblIee 3HaYeHHEe KO3 QUIINEHTa TEIIO0TAAYN HAOIIOAaeTCs:
B JIOOOBOW yacTH (Tpu 3Ha4YeHUH yriaa ¢ = 0)

B KOPMOBOI1 yacTH (Ipu 3HaueHHH yriaa @ = 180)
B O0KOBOM yacTu (mpu 3HaueHuH yraa @ = 90)




DDEHED

13.

HE U3MEHSETCS 10 TOBEPXHOCTH IIPH JIFOOOM 3HAUCHUH yIa ¢

[Ipu 1TaMUHAPHOM TEYEHUH >KUJIKOCTH B TPyOax KO3()(HUIUEHT TEIIOOTAAYN U3MEHSIETCS 110 JAJIMHE KaHaja IIPU yCIOBHUH:
I/d > 50

I/d <50

1/d <50

1/d > 50

ITpn meHOYHOH KOHICHCAIMH Iapa B CIydac JAMHHAPHOTO JIBIDKEHUS IUICHKH KOHIEH-caTa TEIUIO0OMEH

OCYIICCTBIIACTCA ITYTEM:

U
O
U
U

14.

KOHBEKIIMU M TEIUIONPOBOJHOCTH

TETUIOTIPOBOHOCTH

TEIUIOOTIAYN

TeIIonepejaun

Ecnu xosdduueHT TermiooTaayn TpeThero psiaa KOPHIOPHOTO Iydka TpyO mpuHATH 32 100%, TO K03 duuneHT

TCIJIOOTAA4YU BTOPOTO psAza 5TOTO IMydKa COCTaBUT:

U
U
O
0

15.

80%
85%
90%
95%
Jlns Bo3myxa KpUTEpHANbHOE YPaBHEHUE MPH JI0OOM YaCTHOM CIydae KOHBEKTHBHOTO TEMIOOOMEHA B CTAI[MOHAPHBIX

YCJIOBUSAX MOXKCT OBITH MPEACTAaBJICHO B BUJAC!

~

ODOoooooSNNooooRoooo

DEjD&jDDEs

GDEHD;HDDEH:DHDD;HDDH

e

—_

Nu = f (Fo)

Nu = f (Re)

Nu = f (Gr)

Nu = f (Pr)

Juddysnonnoe uncio Hyccenbra onpenensiercs mo Gpopmyie:
NuD =l * D

NuD=v/D

NuD=1/D

NuD =1/ D

Lenpr0 MOBEPOYHOTO TEIUIOBOTO pacyuera TEINIOOOMEHHHKA SIBISICTCS ONIPEICICHHE:
TUTOIIA TN TIOBEPXHOCTH TEIIO0OMEeHa

kod(duimenta Termonepenaun

HavaJIbHbIX TEMIIEpaTyp TEIJIOHOCUTENEH

KOHEYHBIX TEMIEPATyp TEIIOHOCHTEINCH

BCCX BBIIICTICPCUYUCICHHBIX TapaMETPOB

HOﬂ BOJSTHBIM 3KBUBAJICHTOM IMOHUMAIOT MPOU3BEIACHUEC!:

W = C*G

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

B cxeme YCTaHOBKH PCIrCHCPATHBHBIX HOI[OFPEBaTeJ'IeI/I MMUTATESILHOM BOJABI Ha TSL[ MO-A0IrpeBaTCIM HU3KOT'O JaBJICHUSA

HH}I) paboTaroT moJ1 HaIOPOM KOHIEHCATHOTO HAcOCa, CO3/IAl0NIETO JaBICHUE BOJIEI .. .

6omee 60 kr/cm2

He BbIIe 16 kxr/cm2

6onee 60 kr/cmM2

MeHee 6 Kr/cMm

TpyOHBII My4OK B IMOJOTPEBATENSX CETEBOM BOJBI M3TOTABIMBAETCS U3 ...
MeIH

KOMITO3HMITHOHHBIX MAaTEPHAIOB

JATyHH WK CTalld

KAPOIPOYHOH CcTATN

KoapduuuenT remnonepenadn k u3mMepsercs B CIEAYOIUX EANHAIAX:
Bt/m2

Bt/(Mm-C)

Br/m

Bt/(M°K)

Bt/(M2-K)

Bt/(M2-C)

Jliist 5 dexTHBHOM pabOTHI TEIUIOBON HU30JISIUH HEOOXO0ANMO, YTOOBI KPUTHUCCKUHN [THA-METP:
OBLT MEHBIIIE HAPYKHOTO JHAMETPa H30JISIHA

ObUT MEHBIIIE BHEIIHETO AMAMETpa OTOJICHHOTO TPyOOIpoBOIa

ObLT OOJIBIIIC BHYTPEHHETO IHaMeTpa TPyOOIpoBoIa

OBLT OOJIBIIIE BHEITHETO JHAMETPa OTOJIEHHOTO TPYOOIpOBOIA
Teron30IAHOHHBIMU CUUTAIOTCS T€ MaTePHANbI, KOAQMUIIUEHT TEIUIONPOBOJHOCTH KOTOPHIX
A>0,2 Br/(m-C)

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

A <0,2 Br/(mC)

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




24, JluneinbIil K03 GHULIUEHT TeIIonepesadl — 3T0:

O KOJIMYECTBO TEIUIOTHI, IPOXOIAIEH uepe3 eANHUILy TIOBEPXHOCTH CTEHKU B €AMHMILYy BPE-MEHHU OT ropsyero K
XOJIOZHOMY TEIIOHOCHTEIIO TIPH Pa3HOCTH TEMIIEpaTyp MEXITy HUMH B OJWH Ipayc

O TEIJIOBOH MOTOK, IPOXOASAIINI Yepe3 OIWH KBaAPATHBII METp MOBEPXHOCTH IPH PAa3HOCTH TEMIIEPATYp MEXIY
MMOBEPXHOCTHIO T€JIa U OKPYKaIOLIEH cpeoil B OJIUH Irpatyc

O KOJIMYECTBO TEIUIOTHI, IPOXOAIIEH Uepe3 OJUH METP JIMHBI TPYObl B €IMHUILy BPEMEHH OT rOpSYEro TEMIIOHOCUTENS K
XOJIOZHOMY TIPH Pa3HOCTH TEMIIEPATYp MEXIY HIMHU B OJIMH TPazIyc

KOJIMUECTBO TEIUIOTHI, IPOXOJAIIee B eANHUILy BPEMEHH 4epe3 eIUHUILY MOBEPXHOCTU

Jnst iHTeHCHUKannK Npolecca TeIUIONepeaaiyn OCYIECTBISIIOT CIEAYIONE MEPONPU-THS:

YBEJIMYUBAIOT TEMIIEPATyPHBIH HAMOP MEXIY TCIUIOHOCHTEILSIMU

IPUMEHSIOT TPYOBI ¢ opedpeHneM

YBEITMUYHUBAIOT TONIIUHY TEIJIOBOH M30JIAIUU

HNPUMEHSIOT MaTepuaibl C BBICOKMMH KO3((GHIMEHTaMU TEIIONPOBOIHOCTH

YMEHBIIAIOT MAaKCHMAJIBHOE TEPMHYIECKOE COINPOTHBIICHUE

BCE BBIIICIEPEUUCICHHBIC MEPOIPHATUSL

Pabounii nuanaszoH cpeaHeTeMNepaTypHBIX MPOLECCOB U YCTAHOBOK COCTABIISET ...

10 200 °C

ot 150 go 700 °C

cebie 200 °C

ke 300 °C

B pereHepaTHBHBIX MOJOTpEBATENIX MUTATEIBHOW BOABI HU3KoTO maBieHus ITHJI maBmenwe rperomiero mapa
HIPUHUMAETCS, KaK MPaBHUJIO, C TAKUM PacdETOM, YTOOBI TEMIEPATypa €ro HaChIIEHUs MPeBkIIIaga TeMIIepaTypy BOJBI Ha BEIXOJE HA

BDDEHEDIDDEH&’D

O 20 — 40 °C

O 5-10°C

O 30 -50°C

O 40 — 60 °C

28. ITpn oxmaxaeHUH HEOTPAaHWIEHHOH IUIACTHHBI B YCIOBHUSX HECTAI[OHAPHOTO PEKMMa HEOOXOIMMO OIPEIeNIUTh

BCTIOMOTATEIbHYIO IEPEMEHHYIO [, KOTOPas CBA3aHa C MePUOUIECKON (QyHKITHeil:

O yl=cos p

O yl=sin p

O yl=ctg p

O yl=tgpn

29. TennoBoit MOTOK, MPOXOASIINIA Yepe3 TPEXCIOWHYIO TUNIOCKYIO CTEHKY, OyIeT:
O OJMHAKOBO 175 1-TO ciost

O OJIMHAKOBO 2-TO CIIOSI

O OJIMHAKOBO 2-T0 U 3-Tr0 CJIOs

O OJIMHAKOBO JIs1 1-TO, 2-TO M 3-TO CIIOCB

30. TeroBo#l MPOBOAUMOCTBIO CTEHKH Ha3bIBAETCH:

O OTHOIIEHHE KOd(pUIMEHTa TEIIONPOBOAHOCTH CTEHKH K €€ TOJIINHE
O OTHOIICHHUE TOJIIUHBI K KOA(Q(HUIMEHTY TEIUIONPOBOTHOCTH CTCHKH

0 npousBeieHne ko3 uimenTa TermIonpoOBOTHOCTH CTEHKH W TOJIINHBI




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.

IIpu moBeneHNM 3K3aMeHA AUCTAHIIMOHHO KPUTEPUSIMU OIICHKH SIBIISIOTCS:

«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 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 yausepcutet (CIIOIAY), 2016,
yKa3aHus https://biblioclub.ru/index.php?
page=book red&id=445956
6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKANMOHHOIT ceTH « UHTepHET»
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
.2 Kommnac 3D V21-22
113 Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.5 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.6 | Bbpaysep Google Chrome
I1.7 | Microsoft Teams
1.8 |Zoom
1.9 |bBbpaysep Yandex
I1.10 | Adobe Reader
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |https://new.fips.ru/ - deaepanbHbIil HTHCTUTYT MPOMBIIIICHHONW COOCTBEHHOCTH
N.2 |http://window.edu.ru - Uadopmaronnas cucrema «EnuHoe 0KHO JOCTYyNa K 00pa30BaTEIbHBIM pPecypcam»
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune OcHarexnne

121 VuebHas  aymuropus i 3aHATHH | KoMruiekt yueOHON Mebenmu Ha 56 MecT s oOydaromuxcs,
JIEKLIMOHHOTO THIIa, NPaKTUYECKHX | | CTAlMOHAPHBIA KOMIBIOTEp IJIs MpernojaBarels (BbIXOI B
3aHATUH WHTEpHET), MPOEKTOp, PKPaH HACTEHHBIH, KOJIOHKH, JOCKa

aymutopHasi MenoBasi, BeO kamepa Logitech, muneH3noHHBIC
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

133 VYuebnass  ayauropus  Jna  3aHATHEA | KoMmuiekT yueOHOW MeOenn Ha 56 MecT uis 00yJaromuxcs,
JICKLIMOHHOTO THIIa, NpPaKTUYECKHX | |  CTAalMOHAPHBI KOMIBIOTEp [UIsl [pernojaBaTens ¢
3aHATHH BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0cKa

aymutopHas MenoBas, BeO kamepa Logitech, konoHkw,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
aaTusupyc Dr.Web.

224 VYuebHas mabopaTtopus (KOMITBIOTEPHBIN

Komriext yueOHO#M Mebenu Ha 12 MecT i 00ydarommxcs,
KJIacc) 12 cranuMOHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAallMOHAPHBIH KOMIIBIOTEp Ul THpenojaBarens (Bce C
BBIXOZIOM B MHTEPHET), IPOEKTOpP, D5KPaH HACTEHHBIN,
KOMMYTaTop, JOCKa ayliuTOpHas MenoBas, BeO Kamepa,
goctyn x OMOC Vauepcureta MUCHC depe3 mHUHBINA

kabuner Ha miarpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
aaTusupyc Dr.Web.

8. METOJJUYECKHUE YKA3AHUA J1JI51 OBYYAIOIUXCA

B mpornecce n3yueHns AUCIUILTAHEI BRLACISIOT Ba BUAA CAMOCTOATEIBHOM PabOTHL: - ayJUTOPHAS; - BHEAYIUTOPHAs. AyTUTOPHAS




caMocTosTeNbHas paboTa Mo JUCHUIIIMHE BRIMOTHACTCSA Ha YUeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIpernogaBatels. BHeaynuTopHas
CaMOCTOsITeNIbHAs paboTa - IaHupyemas yueOHast pabora 00yJaromuMcesl, BBINOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €ro HEMOCPeACTBEHHOTO ydacTus. CaMocTosITeNnbHas paboTa, He
IpeIyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHBI, PACKPHIBAIOIICH M KOHKPETU3UPYIOILIEH ee CoJIeprkaHne, OCYIIECTBIICTCS
o0yJarommmMcs THULHATHBHO, C 1IEbI0 pean3alui cOOCTBEHHBIX YU€OHBIX H HAy4YHBIX HHTepecoB. /s 6onee 2 eKTUBHOTO
BBITIOJIHEHHS CAMOCTOSITENILHOM pabOoTHI 110 AUCIUIUIMHE MPETIOJaBaTellb PEKOMEH/IYET HCTOUHUKH I pabOThI, XapaKTepH3yeT
Han0oJjee palroOHAIBHYIO METOAUKY CAMOCTOSITENIBHON PabOTHI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS PaOOTHI 1 T.
1. Bunel 3apanuit 14 BHEAyTUTOPHON CaMOCTOSTENbHON pabOThL, UX COAEPIKaHHE U XapaKTep MOTYT UMETh BAPUATHBHBIN U

I depeHIMPOBaHHbINA XapakTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS HHINBHIAYAIBHO HITH IPYIIIAMH CTyAEHTOB online (paboTa B 3IeKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), 9acTpio KOTOPOH HEMOCPEICTBEHHO MTPEAHA3HAYEHHOH ISl OCYIIECTBICHUS 00pPa30BaTEIBHOTO
npoliecca siBisieTcs JIeKTPOHHBIN 00pa3oBarenbHblil pecypc LMS Canvas.) 1 Ha 3aHATUSAX B 3aBUCUMOCTH OT 1IeNH, 00bema,
KOHKPETHOI TEMaTHUKH CaMOCTOSATENBEHOM paboThl, ypOBHS CIOXKHOCTH. BO3MOKHO IpOBe/IeHIE CHHXPOHHON paboThI CO
CTyIeHTaMH ¢ uctoib3oBanreM Microsoft Teams wimm Zoom. KoHTpob pe3ynbTaToB BHEAYAUTOPHOH CAMOCTOATEILHOM paboTHI
OCYIIECTBIsIETCA B IIpeenax BpeMeHH, OTBEJEHHOTO Ha 00s3aTeIbHbIe yIeOHbIe 3aHATHA 0 JUCLUIIINHE Ha MPAaKTHYECKUX ,
1a60PaTOPHBIX 3aHATHAX.




