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JINICT perdcTpaniy H3MeHeH il i oo IHeHuil

Ne Paznen Kpatkoe conepixanue JHara. IToxanuce
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3aceaHust
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1 8 AKXTyalu3auus paszaena  «YuebHo- | 11.09.2018 )
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MIPOrpaMMHOro oOecHedeHus] ¥ HHTepHET-
pecypcos «Y4yeOHO-MeTo HIecKoe u
HH(OpPMaLMOHHOE obecrieuenue
JIMCLHILTHHBD)




1. Henu ocBOeHMS AUCHUNIMHBI

Heabo O0CBOCHHUS TUCHUIUIMHBI «TemIoMaccoOOOMEHHBIE TMPOIECCHl B TEILIOBOM
obopymoBannu cucreM TI'B» sBIAOTCSA: M3ydeHHE OCHOB HCIIOJB30BAaHUS 3aKOHOB
TEIIOMacCOOOMEHa B TEXHUKE, JOCTUKEHHE CIIOCOOHOCTH MPUMEHEHUS MOTYYeHHbIX 3HAHUN B
TCIIJIOOHCPICTUKCE, TCHHOFaSOCHa6)KGHI/II/I, BCHTUJIAIMHU U KOHAUIIUOHUPOBAHWU BO31yXa.

3agauu AUCHUIIMHBI

- TIONyYCHHE TIPEJICTABICHUS O (YHAAMEHTAIBHBIX W TPUKIAIHBIX HCCICAOBAHUSIX B
00/1aCTH TEIIOTEXHUKH;

- M3y4YCHHE OCHOBHBIX MEXaHHU3MOB TEpEHOCA TEIJIOTHI, Oa3MCHON CHCTEMBI ypaBHCHUN
TEIUIONPOBOAHOCTH, KOHBEKIIUH, TEIUIOBOTO M3JIYYCHUS U TEIUIONEPEadyr, MPUHITUIIOB PaOOTHI
U pacueTa TEIIOBOTO M XOJIOMIIEHOTO 000py/IOBaHUS;

- TOJy4YeHHE HaBBIKOB pacyera IapaMeTpoB pabouMx Tel, MNPUMEHSIEMBIX B
TETUTIOIHEPTETHYECKIMX M MAacCOOOMEHHBIX YCTaHOBKaxX - Ta30BBIX CMeECEH, BOJASHOTO Tapa H
BJIQXKHOTO BO31yXa, OILEHKH BIMSHUS TEIJIOBBIX SBJICHUNW Ha pabOTy TEXHOJIOTHYECKOTO
TEIJIO0OOMEHHOTO M XOJIOJUIBHOTO 000pYIOBaHUS, Pa3pabOTKH MEPONPHATHI O 3KOHOMHH
TEIUIOBOM DHEPIrHH, OIEHKU BIUSHUS PabOThI TEIUIOBOTO M XOJOIWIBHOTO OOOPYHAOBaHUS HA
MHUKPOKJIMMAT TIOMEIICHUSI.

2 MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl NOATOTOBKHU
O0akajaBpa

Hucunmumna B1.B.11 «TemnomaccooOMeHHbIE MPOLECCH B TEIMJIOBOM O0OPYIOBaHUHU
cucteM TI'B» siBisieTcss 00s13aTeTbHON AUCITUTUIMHONW BapyUaTUBHOW YacTH MPO(ECCHOHATBHOTO
nukia npoduns — TernnmorazocHabxeHne W BeHTWIANUA. [[porpaMma AUCHUILTUHBI JIOTHYECKU
B3aMMOCBS3aHa CO CMEKHBIMH TUCIUIUIMHAMHU.

N3ydyenne AUCHMIUIMHBI Oa3upyeTCsl HAa 3HAHUSAX, YMEHHUSX M HaBBIKaX, MPHOOPETEHHBIX
CTYJEHTaMH B XOJI€ U3Y4YEHUS JUCIUILINH:

- MaTeMaTHKAa: TEOpHUS aNTOPUTMOB, AU(QEpeHIInaTbHOES U HUHTErPaTbHOE MCUUCICHHS,
BEPOATHOCTh U CTAaTHCTHUKA, 3JI€MEHTapHas TeOpUs BEPOSTHOCTEH, MOJAETN CIy4yalHBIX
MPOIIECCOB, CTATHCTUYECKUE METOBI 00PabOTKU IKCIIEPUMEHTATBHBIX TAHHBIX;

- uHdopMaTHKa: oO0mas XapaKTepUCTHKa MPOIECCOB cOopa, mepemadyn, oOpabOTKH U
HAKOIUICHUs WH(OpPMAIMK; MOJCTH pemeHUs (QYHKIMOHAIBHBIX M BBIYUCIUTEIHHBIX
3a[a4; aJrTOpUTMHU3AIIMS U IPOrPAMMUPOBaHKE; 0a3bl TaHHBIX; KOMIbIOTEpPHAs rpaduka;

- HayepTaTeJibHAsl TeOMeTPHsl, YepUeHHe U MAIIUHHAS rpaduKa: YHCIOBbIE OTMETKU;
nepecedeHrsi B aKCOHOMETpPUHU; YEpueHHUe: TEXHHKA YEepUCHUS M TEeOMETPUUYECKUE
noctpoenus; ['OCTsr; ECK/I; MalIMHOCTPOUTENbHBIE U ApPXUTEKTYPHO-CTPOUTENBHbBIE
YyepTekH; MalllMHHAs TpaduKa: METOIbl U CPEICTBA MAIIMHHOM rpaduKu;

- TUJIpaBJIMKA: TUAPOCTATHKA, OCHOBBI THIPOTMHAMUKH, THJIPaBIHYECKUE
COMPOTUBIICHUS, YCTAHOBUBIIEECS M HEYCTAHOBMBILEECS JBUKEHHS KUIKOCTH;
UCTEUCHUE KUIKOCTH,

- TeopeTHYeCKHEe OCHOBBI TeIIOTeXHUKH — OCHOBHBIE IPOLECCHl TEPMOAMHAMUKH,
muarpamMma  AByX(asHOro mepexoja BelIecTBa, 3aKOHBI MEpeJavyd  TeIUIOThI:
TEIUIONPOBOAHOCTh, U3JIy4eHHE, KOHBEKTHBHBIN TEMJI000MEH;

3HaHUST W YMEHHUSA  CTYIACHTOB, TIONyYeHHBIE TPH HU3YYCHHHM  JUCIHILTAHBI
«TemmomaccooOMEHHBIE TIPOIIECCHl B TEIUIOBOM obOopymoBanuu cuctem TIB» Oynyr
HEOOXOMUMBI MM TIpU JATbHEWIIEM H3YYeHHH TaKUX IUCHUIUIMH, Kak «lleHTpanm3oBanHOE
TeriocHabkeHne», «Apromaruzarus cucteM TT'CB», «CoBpeMeHHbIE CHCTEMBbI KIMMaTU3AINHI
3maHuii», «BeHTwisanus», «[IpoekTupoBaHHE CHUCTEM TMPOMBEHTHIISIMM ¥ OYHCTKA
BEHTWIAIIMOHHBIX BBIOPOCOB», «OCHOBBI TEOPUH HaaeKHOCTH cucteM TI'B», a Taxke mnpu
BBITTOJIHEHUH BBITYCKHOW KBaTH(PHUKAIIMOHHON paboTHI.



3.Komnerenuuu o0y4aromerocsi, popmupyemblie B pe3yJbTaTe 0CBOCHUS AU CHHUIIIMHBI
(MoayJist) M IVIAaHUpYeMble Pe3yJbTaThl 00y4YeHus

B pesynbraTe OCBOCHHS TUCIUILUIMHBI (MOIyis) ««TermmomaccooOMEHHBIE TPOIECCH B
TEIJIOBOM obOopynoBanun cucteM TI'B» oOywarontuiics momkeH o0JaaaTh ClISAYIOIUMH
KOMIIETEHIIUSAMHU:

Crpykry
PHBIA
JJIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yiabTaThl 00y4eHUS

[IK-1 - 3HaHmeM HOpMaTHUBHOW 0a3bl B 00JACTH MHXKEHEPHBIX HM3bICKAaHWM, TMPUHIIUIIOB
NPOCKTHUPOBAHUS 3aHUN, COOPYKEHH, NHKEHEPHBIX CUCTEM U 000pYIOBaHUs, TNIAHUPOBKHU U
3aCTPOMKH HACETIEHHBIX MECT

3HaThb OcHOBHBIE TOHATHS O  METOAAaX pacyeTa W HOPMATHUBHOM Oa3e  mpu
MPOCKTUPOBAHNU TGHHOMaCCOOGMeHHBIX IMpoLIecCCoB B TCIIJIOBOM
obopynoBanuu cucreM TI'B

YmeTb — IlpumeHATH MONyYeHHBIE 3HAHUA O METOJAAX pacueTa U HOPMATHUBHOM Oaze
Opyd  MPOSKTHPOBAHMU  TEIUIOMAaCCOOOMEHHBIX TIPOILECCOB B  TEIUIOBOM
obopynoBanuu cucrem TI'B

Brnaners |- HaBbikamu mpoekTHOH paOOThl M NPUMEHEHHWEM HOpPMAaTHBHOH 0a3bl B
o0jacT  WHXKEHEPHBIX  HW3bICKAHWW,  TIPUHLUIIOB  TPOEKTUPOBAHUS
TETTIOMAaCCOOOMEHHBIX MPOIIECCOB B TEIIOBOM 000pynoBanuu cuctem TT B.

- CnocobamMu OIICHMBAaHUS 3HAYMMOCTH M TPAKTUYECKOH NPUTOAHOCTH
IIOJIyYE€HHBIX PE3YJIbTaTOB.

OIIK-1 - cmocoOHOCThIO WCIOJB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCHUIIJIMH B HpO(i)eCCI/IOHaJIBHOI\/'I ACATCIIBHOCTH, MNPUMCHATL MCTOAblI MAaTCMATUYCCKOI'O
aHaIM3a W MaTeMaTHYeCKOTro (KOMIBIOTEPHOIO) MOJEIMPOBAHUS, TEOPETHUECKOTO U
SKCHCPUMCHTAIILHOTO UCCJIICIOBAHUS

3Hath — OCHOBHBIC OTIPE/ICIICHHUS U TIOHATUS 0a30BBIX 3HAHHI B 00JIACTH
€CTECTBEHHOHAYYHBIX JUCIUILINH

Ymetp —  OOBACHATH TUIIMYHBIE MOJIEIM 3a4a4 B O0JIACTH  TEIIOMACCOOOMEHHBIX
IPOIIECCOB B TEIIOBOM 00opynoBanuu cucreM TI'B

Bnanets |- OCHOBHBIMH METOJaMH MaTEMAaTHYECKOTO aHajih3a W MOJCIMPOBAHUS B
00J1aCTH TEMI0MAacCOOOMEHHBIX MPOIIECCOB B TEIJIOBOM 00OPYIOBAaHUHU CUCTEM
TI'B

- CnocobaMu OIIEHWBAaHHMS 3HAYUMOCTH M TMPAKTHYECKON MPUTOTHOCTH
MOJTYYEHHBIX PE3YIHTaTOB.




4 CTpyKTypa U coiepKaHHue TN CHUILTUHBI (MOTYJIfA)

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET - 3 3a4eTHBIX eAuHuUIl; 108 akaj. yacoB, B TOM YHCIIE:

— KOHTakTHas pabota — 10,7 akaj. yacos:

ayautopHasi — 10 akaj. 4acos;

BHeayauTopHas — 0,7 akaJl. 4acoB

— camocTosATenbHas padora — 93,4 akaj. 4acos;

— TOJArOTOBKA K 3auery — 3,9 akaj. yaca

AynuropHas X =
KOHTaKTHad pabora | £ 5 dopMa TeKyIero -
o (B akaz. yacax) 58~ .  |KoHTpOJA ycneBaemocTu E: ==
Paznesn/ Tema =y ) x| Bum camocrosaTesbHOU " 2 g §
AHCHHTLTHHD ~ = 5 3 :é = % g § pagotet IIPOMEKYTOUHOH % Qe
= & E&E |2¢ aTTecTaIuu =~ ® 2
S 1g5| 25 F& SO
= E NG S) ©)
=
1.BBenenue 4
1.1. BO3HHMKHOBEHME U  HCTOpPHUI 2 ITouck nonoyHUTENIBHON VYernsiii onpoc. [Iposepka |I1K-1,3yB
pPa3BUTHSI HAyKH O TEIJIOMAcCOOOMEHE; nHpopMaIuu 1o 3aJaHHON npaktuyeckux 3aganuii | OIIK-1,
BKJIQJI PYCCKMX M COBETCKUX YYCHBIX. Teme (paboTta ¢ 3yB
CoBpeMeHHBIE  Hay4HbIe  MPOOIEMBI oubmorpaduaeckum
TerIoMaccoooMeHa BooOIIe 1 B 00JIacTH MaTepuatamH,
CTPOMTENCTBA, TEIJIOTa30CHAOKEHUS U CIPaBOYHHKAMU, KaTaJloTaMH,
BEHTHJISIIUM B YaCTHOCTH. [lepcreKTuBbI CJIOBapsIMHU,
pa3BUTHS HAYKH O TemIoMaccooOMeHe SHIUKJIOTIETUSIMU).
HToro no pasneny 0 0 0 2
2. TenJIoNnpoBOHOCTH
2.1.HecrannonapHas 0,5 0,5 3 ITouck 1ONOJIHUTEIBHON Ycernslii onpoc. [Iposepka |I1K-1,3yB




AynuropHas X =
KOHTaKTHas1 paboTa E 5 dopMa TEKYIIETO T E
o (B akazx. yacax) 58~ . |KOHTpOJIA yCIIeBAEMOCTU E:E =
Paznen/ Tema =3 ) = Bug camocrosAaTesbHOU " = QE_, §
JUCITUILITHBI < s g % § = g g § paboThI IPOMesKyTOTHOl % g 3
= & E& |2¢ aTTecTaIuu =~ ® 2
5 |gz| 23 |58 SO
= E =N S) ©)
hd
TETUIONPOBOTHOCTb. OnepanoHHbII nHpopMaIuu 1o 3aJaHHON MPAKTUYECKUX 3aJaHUI
METO/] pelIeHUs 3a7a4 HECTallMOHAPHON Teme (paboTta ¢
TEIJIONPOBOAHOCTH. MeToa  pacdera oubmorpaduaeckum
HECTAIIHOHAPHOTO TEMIIEPATYPHOTO MaTepuaTaMH,
moJisl JUIsi TeN KOHEYHBIX pPa3MeEpOB CIIPaBOYHHKAMH, KaTaJIOTaMH,
(MeTo  Cymepro3uiliu, TeopeMa o CIIOBapsIMH,
MEPEMHOKEHUU pelleHui). BriusHue SHIMKJIOTCIUIMU).
yucina Oyppe Ha TEMIIEPATYPHOE IOJIE Brimonnenue AITP Nel
npu HECTallMOHAPHOM pexume:
HavyajabHas cTaaus PETYISIPHOTO
peXuMa; TEeMIT PETyJISIPHOTO pexUMa.
[TonsTue 0 HECTALlMOHAPHOM
TEMIIEpaTypHOM TI0JIE TIPU TIEPEMEHHOM
TEMIEpAaType OKpYXKamIel Ccpembl;
TEeMITepaTypPHbIE BOJIHBI.
Hroro no pasaey 0,5 0,5 2
3. KoHBEKTHBHBIH TENJI000MEH
U TenJjionepeaaya
3.1 TerutroooMen npu TEUYEHUN 0,5 0,5/0,51 4 [Tonck TOTOIHUTEIBHON [1K-1,3yB
KHUIKOCTH B TpyOax. JlammuHapHbIi UH(OPMALINH TI0 331aHHON Vet onpoc. [Iposepka |OINK-1,

PEXKUM TCUYCHHUA - THAPOAMHAMHNYCCKAad

Teme (pabota ¢

U TeIyIoBas cTaOuiaM3aiys, HadalbHbIA o6ubnuorpaduyeckum
y4acTOK " y4acToK MaTepuaiaMy,
CTaOMJIN3UPOBAHHOTO TEUEHUSI. CIPAaBOYHUKAMH, KaTaJIOTaMH,

MPAKTUYECKUX 3aJaHUI

3yB




AynuropHas X =
KOHTaKTHas1 paboTa E 5 dopMa TEKYIIETO T E
o (B akazx. yacax) 58~ . |KOHTpOJIA yCIIeBAEMOCTU E:E =
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TennooOMeH mpu CTaOUIM3UPOBAHHOM CJIOBapsIMH,
JaMHUHApPHOM TEUYEeHWH B Tpyde ¢ SHIUKJIONEIUSAMHU).
KPYIJIBIM TIOMEPEYHBIM CEYEHUEM ISt Boimonnenune AITP Ne2
TPaHUYHBIX YCIIOBUI IIEPBOTO
(mocTOsIHHAsl TeMIleparypa CTEHKH) WU
BTOpPOTO (mocTosiHHAasgs ~ IUIOTHOCTh
TEIUIOBOrO TMOTOKa) pona. M3meHeHue
CpelHel TeMneparyphl JKHIKOCTH BIOJIb
KaHalla, CpEeIHHH JiorapuPpMUIeCKuit
TEeMIIepaTypHbI Hanop. Termoorgada
npu TypOYJIEHTHOM TEYEHHH KHUJIKOCTH
B TpyOe, BIMSHHUE TUIPOIMHAMHYECKON
CTPYKTYpbl TOTOKa Ha TEMIOOTaauy,
OCHOBHBIE pPACUYETHBIE 3aBHUCHUMOCTH.
Temoornaua B KaHajgax ¢ MOMEPEUYHBIM
CeUCHHEM MpPOU3BOJIILHOW (OpMBI, B
M30THYTBIX KaHaJIax
3.2 Temnoormaua mpu  CBOOOJHOM 05 0,5/0,51 4 [Touck nonosHNUTENBHON VYernsiii onpoc. [Iposepka |I1K-1,3yB
JIBH)KEHUU KUJIKOCTH. DopMynupoBka u nHpopMaIuu 1o 3aJaHHON npakTuyeckux 3aganuii | OIIK-1,
peleHre 3agayd O TeII00OMEHe IpH Teme (paboTta ¢ 3yB
CBOOOJTHOM  JIaMHUHApPHOM  JIBIDKCHHUH oubmorpaduaeckum
KUIKOCTH BJIOJIb BEePTUKATHHOU MaTepuaTaMH,
MOBEpXHOCTU. PUINYECKUI CMBICI YKCa CIPaBOYHHKAMU, KaTaJloTaMH,
I'pacroda, U3MEHEHUE JIOKaJIbHOMN CII0BapsIMH,
TEIUIOOTAAYM  BJAOJIb  MOBEPXHOCTH. SHIUKJIOTIETUSIMU).




Paznen/ Tema
JIACITATLTUHBI

Kypc

AynuropHas

KOHTaKTHas1 paboTa
(B akaz. yacax)

JICKOUHN

nmabopar.
3aHSATHS
MPaKTUY.
3aHATUSA

CamocroAaresibHad

pabora (B akas.

yacax)

Buj caMoCTOATETbHOM
paboThI

dopmMma TeKyIero
KOHTPOJIS YCIIeBaeMOCTU
u
MIPOMEXKYTOUHOMN
aTTecTanuu

Ko ¥ CTPYKTYPHBIH
DJIEMEHT
KOMITIETEHI[HN

TypOyneHTHBI TOTPAaHUYHBIA CIIOW MpHU
CBOOOHOM JBIKEHUU BOJIb
BEPTUKAJILHOU MTOBEPXHOCTH.
Termnoornava mpu CBOOOIHOM JTBUKCHHUH
KHUJKOCTH BJAOJb MOBEPXHOCTU TOpU-
30HTaJNbHOTO  IwuMHApa. CBoOOIHOE
JBUKCHHE u Ter1000MeH B
OTPaHUYEHHOM IPOCTPAHCTBE; METOIMKA
pacuera TEIUIOOTIa4yH, SKBUBAJICHTHBIN
KO3 PHUIHUEHT TEIUIONPOBOAHOCTH.

TemnooTnaua mnpu  COBMECTHOM
OCYILIECTBIEHUHU CBOOOIHOTO u
BBIHYXJIEHHOTO ABMkeHus. [locraHnoBka
3a/ladyl  KOHBEKTHUBHOTO TEIIOOOMEHa
NP B3aUMOJICICTBUM Ta30BBIX CTPYH C
MMOTOKOM  €CTECTBEHHOM  KOHBEKIIUH,
BA3KOCTHO-TPaBUTAIIIOHHOE TE€YECHHE
KUAKOCTH B Tpybax u  yuer
€CTECTBEHHOU KOHBEKIIUU.

Brimmomaenue AITP Ne3

3.3 OcobenHoctu pacueta
TCIUIONICpCaaYr B TCIUIOBBIX aIlllapaTax
npu OOTEKaHWH Ta30BBIM IOTOKOM
nyuka Tpy0. [llaxmMaTHOE M KOpHAOpPHOE
pacroyioxxeHue Tpyo.

0,5

0,5

ITouck TONOJHUTEILHON
uH(MOpMAIIUHU TI0 3aIaHHOM
Teme (pabota ¢
o6ubnuorpaduyeckum
MaTepUaIaMH,

VYcernsiii onpoc. [IpoBepka
MPAKTUYECKUX 3aJaHUI

I1K-1,3yB
OIIK-1,
3yB
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CIPaBOYHHKAMHU, KaTaJloTaMH,
CJIOBapsIMHU,
SHIMKJIOTCIUSIMU).
Brimonnenue AITP No4
Hroro no pasaeny 1,5 0 1,510 12
4. MaccoOmen
4.1. OcHoBHbIE MTOHSATHUS 51 0,1 4 ITouck nonosHUTENIBHON VYernsiii onpoc. [Iposepka |I1K-1,3yB
ONpeAeICHUs. MonekynsapHas nHpopMaIuu 1o 3aaHHON npakTuyeckux 3aganuii | OIIK-1,
muddy3usa, TpaaueHT KOHIEHTPAlUH, Teme (paboTta ¢ 3yB
3akoH Puka, kodhdurmeHT auddy3uun. oubmorpaduaeckum
CramnuonapHas OJTHOMEpHast MaTepuaTaMH,
MoJiekyssipHas aupdy3us U pacyer CIPaBOYHUKAMH, KaTaJIOTaMH,
CKOpPOCTH  HcmapeHusi  (IIOTHOCTh CIIOBapsMH,
noroka Macchbl). CTedaHOBCKUIl MOTOK. SHUUKJIONEUSIMU).
[TocraHoBKa 3amauM W pacyeT KBa3u-
CTAllMOHAPHOTO HCIAPEHUSI TOPSIICH
KaIlJIi JKUJIKOTO TOTUIMBA
4.2. KoHBeKTUBHEIN MaccooOMeH. 0,1 0,2 4 ITouck TOMOJHUTEILHON VYcernsiit onpoc. [Iposepka [T1K-1,3yB
Cucrema Qg depeHInaIbHbIX UH(OPMALINH TI0 331aHHON npakTudeckux 3aganuii  |OIIK-1,
ypaBHEHUU KOHBEKTHBHOT'O Teme (pabota ¢ 3yB
TEIIOMaccooOMeHa: ypaBHEHUE o6ubnuorpaduyeckum
MaccooOMeHa, YypaBHEHHME DSHEpruw, MaTepuaiamu,
ypaBHEHUS JIBIDKEHUS U CIPAaBOYHUKAMH, KaTaJIOTaMH,

10




AynuropHas X =
KOHTaKTHasd pabora | & § dopMa TeKyIero -
o (B akaz. yacax) 5 &~ o KOHTPOJIA YCIIEBAEMOCTH E:E =l
Paznesn/ rema =3 & m x| BuacamocroarenbHON " 253
R~ O = =
UCLUILINHBI . : S aboThI o o5 0
Ahe ~ = | §2| EE | g g S P IPOMEsKyTOUHOMH R g
= & E& |2¢ aTTecTaIuu =~ ® 2
5 92| 238 |28 N
= E o =N &) éé
HEpa3phIBHOCTH. Koaddumuent CJIOBapsIMH,
MaccoOTAauu. AHAJOTHS MPOIECCOB SHIUKJIOTICTUSMHU).
nepeHoca TerI0Thl U MacChl.
0,11 ITouck TONOJHUTEILHON VYeraei onpoc. [Iposepka (ITK-1,3
4.3. MaccornepeHoc B KalWUISPHO- 4 o . p POBEp! yB
uH(MOpMaIIUU TI0 3aIaHHOM npaktuueckux 3ananuit  |OINK-1,
MIOPUCTHIX TeJax. [IpakTrueckoe
teme (pabota ¢ 3yB
3HaYeHWe Ipolecca I pacyeTa
o6ubnuorpaduyeckum
TEIIOMAacCOOOMEHa B  CTPOUTEIBHBIX
o MaTepuatamu,
OTPKICHUSX U TEIUIOBOM H30JAIUU
CIPaBOYHHKAMHU, KATAJIOTaMH,
TpyOOIPOBOIOB.
CIIOBapsIMH,
SHIUKJIOIC UMM ).
Hroro no pasaeny 0,3 0 0 12
5 TEIVIOMACCOOBMEH IIPHU
D®A30BBIX IPEBPAILIEHUAX
5.1 TeriooOMeH MpH KOHACHCAIMH T1apa, 0,2 4 ITouck nonoyHUTENIBHON VYernsiii onpoc. [Iposepka |I1K-1,3yB
IUIEHOYHAs W KamnelbHasd KOHIEHCAIUS. nH(opMaIuu 1o 3aJaHHON npaktuyeckux 3aganuii | OIIK-1,
TemooOMeH npu IJICHOYHOH Teme (paboTta ¢ 3yB

KOHJICHCAllUM HEMOJBI)KHOIO Iapa Ha
BEPTUKAJIBHOW IMOBEPXHOCTH; BOJHOBOE
TEUEHUE IJIEHKH KOH/IEHCaTa.
[ImeHoYHass KOHAEHCALMS HA HapyKHOU
MOBEPXHOCTH TOPU3OHTAIBHONU TPYOBI.
Pacyer Temmoornauu ans TypOyIeHTHOM

oubmorpaduaeckum
MaTepuaTaMH,
CIIPaBOYHHKAMU, KaTaJIOTaMH,
CIIOBapsIMH,
SHIMKJIOTCIUIMU).
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AynuropHas X =
KOHTaKTHad pabora | £ 5 dopMa TeKyIero -
o (B akazx. yacax) 58~ . |KOHTpOJIA yCIIeBAEMOCTU E:E =
Paznesn/ rema =3 ) | Bum camocrosaTesbHOU " = g §
JUCIIATLINHBI N s g % § = % g § paboThI IPOMesKyTOTHOl % ol
= & E& |2¢ aTTecTaIuu =~ ® 2
S 1g5| 235 Z& SO
= E =N S) ©)
N
IUIGHKH  KoHAeHcata.  OcoOeHHOCTH
KOHJIEHCAaTa  JBIDKYILErocss Tapa B
TpyOax. Meroanka pacyeta
kod¢dunrenTa TEIJIO0TauH npu
KOHJICHCALIUM Tapa Ha TOPU30HTAIbHBIX
TpyOHBIX mTydYKkax. BrnusHue mnpumecu
HEKOHJCHCUPYIOIIUX TPH KOHJEHCAINH
HAa  XOJIOAHBIX CTPYAX H  KaIlisx
AKHUJIKOCTH.
5.2 TerutroooMen npu KHAIIEHUN 0,5 0,6/0,31 4 [Tonck TOTOIHUTEIBHON VYeruoiit onpoc. [Iposepka |I1K-1,3yB
JKAJKOCTH, ITY3bIPbKOBBIA M IUICHOYHBIN UH(OPMALINH TI0 331aHHOU npakTuueckux 3aganuii  |OIIK-1,

PEKUM  KHUIICHMS, KPU3HUC KHIICHUS, Teme (pabota ¢ 3yB
¢buznyeckue 3aKOHOMEPHOCTHH o6ubnuorpaduyeckum
MEXaHU3M  Iy3bIPBKOBOTO  KHIICHHS, MaTepUaIaMH,

KPpUTHYECKH  paamyc  oOpa3oBaHUs CIPaBOYHMKAMU, KaTaJloOraMH,
Iy3bIpsi, CKOPOCTb pOCTa  IapOBBIX CJIOBapsIMH,

IIy3bIPEH, OTPBIBHOW pa3Mep IIy3bIps, SHIUKJIONEUSAMHU).

4acToTa 00pa3oBaHUs My3bIpeil. BiausHue Brimonnenue AITP NeS
pa3IMYHbIX ¢dakxTopoB (naBneHwus,

TEIUIOBOTO IIOTOKA,  TEMIIEPaTypHOIrO

Hamopa,  TeIIO(U3NYECKUX  CBOMCTB

KHUJKOCTH, CTaTHCTUYECKUX xa-

PaKTEPUCTUK LIEpPOX0BAaTOCTU

MOBEpXHOCTH HarpeBa W Jp.) Ha
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AynuropHas X =
KOHTaKTHad pabora | £ 5 dopMa TeKyIero -
p o (B akaz. yacax) 58~ . | KOHTDOJIA yCIIEBa€MOCTHU E:E =
aszesn/ Tema 2. 2 »'| Bua camocToATeIBHOH 1/1 2 g §
AHCHHTLTHHD ~ = 5 3 :é = % g § pagotet IIPOMEKYTOUHOH % Qe
= & gE& g9 aTTecTaIuu =~ ® 2
c |85 &% |38 SO
= o = o O
=
MHTEHCHBHOCTh  TEIUIOOTHAYU  HpHU
IIy3bIPbKOBOM  KHUIICHMM. PacuerHsle
3aBUCHMOCTH JUI TEIUIOOTAAYH MpHU
KHUIICHUHN KUIOKOCTH. OCHOBHBIE
3aKOHOMEPHOCTH  TeIJI00OOMEHa  IpH
KUIICHUW KUJIKOCTH, JBHXKYILIEWUCS B
TpyOe.
Hroro o pasneny 0,7 0 0,6/0,31 8
6. Ten1000MeH u3JIy4YeHHEM
6.1.3akoHOMEpHOCTH TeIrI000MeHa 0,5 1/0,51 5 [Touck nonosHUTENBHON VYernsiii onpoc. [Iposepka |I1K-1,3yB
U3JIy4CHUEM pu HaJIN4uu UH(OPMALINH TI0 331aHHOU npakTuueckux 3aganuii  |OIIK-1,
MHOTJIOIIAIOIEH (M3my4aromei) U Teme (pabota ¢ 3yB
pacceuBaronieit cpenbl. 3akoH byrepa. oubmuorpaduueckum
[TonsTe 00 ypaBHEHHMHM IIepeHOCa MaTepuaiaMy,
ayuucroir  sHepruu.  Kosddumumenr CIPaBOYHMKAMHU, KaTaJloraMH,
HOTJIOLICHUS, CTENeHb YEePHOTEI CIIOBapsIMH,
ra3oo0pa3HbIX  Cpel, MeToIuKa ee SHIMKJIOTICTUSIMH).
ONpPEACNICHUsI 10 JKCIEPUMEHTAIbHBIM Brimonnenue AITP Ne6
JaHHBbIM JJIA TPEXAaTOMHBIX ra3oB.
Onruyaeckast TOJIIIHA Cpenpbl.
TennmooOMeH U3Iy4eHHEM B IUIOCKOM
cioe moryomaromeit cpeapl. OCHOBHBIE
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Paznen/ Tema
JIACITATLTUHBI

Kypc

AynuropHas
KOHTaKTHas1 paboTa
(B akaz. yacax)

JICKOUHN

nmabopar.

3aHATHUSA

MpaKkTHY.
3aHATUSA

CamMmocroaTresabHas
pabora (B akas.

yacax)

Buj caMoCTOATETbHOM
paboThI

dopmMma TeKyIero
KOHTPOJIS YCIIeBaeMOCTU
u
MIPOMEXKYTOUHOMN
aTTecTanuu

Ko ¥ CTPYKTYPHBIH
BJIEMEHT
KOMITIETEHI[HN

MOJIOKCHHST ~ pacueTa  TEII00OMEeHa
MEXy T'a30BOM cpeoi U 000I0UKOH.
ITonsTHe 0 CIIOKHOM
TEIUIOOOMEHE. PaguaiinonHo-
KOHYKTHBHBIN u paJMaMOHHO-
KOHBEKTHUBHBIH TEIUIOOOMEH.
[IpuMeHEeHHE TEeOopHH TOJO00MS IS HC-
CIICIOBAHMSI ¥ TOJIYYCHHUS pPACUCTHBIX
dbopMynT TIpH CIIOKHOM TETUIOOOMEHE;
¢busnueckuii cmpicn uucna bonbimana,
yucna Kupnuuesa.
OcobenHoctn  pacyera
W3JIydeHUsT B KaMmepax
TEIUIOBBIX JBUIaTEIICH.

TCIIJIOBOI'O
CTOpaHMSI

Hroro no pasaeny

0,5

1/0,5U1

7 PACYETBI TEIINIOOBMEHHbIX
AIIITAPATOB

7.1. Knaccudukarusi TemI000MEHHBIX
armaparoB u TETUIOHOCHUTEJEH.
Koucrpykuus TEMI000MEHHBIX
anmapaToB IOBEPXHOCTHOTO THIIA

0,1

0,1

ITouck mOTOTHUTEIHLHOM
nH(popMaIuu 1o 3aJaHHON
Teme (pabota ¢
o6ubnuorpaduyeckum
MaTepHuaiaMH,
CIIPaBOYHHKAMHU, KaTAJIOTaMH,
CJIOBapsIMH,

VYerubii onpoc. [Iposepka
MPAKTUYECKUX 3aJaHUI

[IK-1,3yB
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AynuropHas X =
KOHTaKTHas1 paboTa E 5 dopMa TEKYIIETO T E
p o (B akaz. yacax) 58~ . | KOHTDOJIA yCIIEBa€MOCTHU E: g =
asgies1/ Tema =3 ) = Bug camocrosAaTesbHOU " 2 =
JUCITUILIHBI < < g % E = S o § paboThI IPOMesKyTOTHOl &qi E
E S8 EE (38 aTTecTaIluu = O =
5 |$5| 25 |28 SO
= E o =N &) éé
SHIIMKJIOTICTUSAMU).
0,1 0,1 7 ITouck TOMOJHUTEILHONU VYernsiii onpoc. [Iposepka [T1K-1,3yB
uH(MOpMaIIUU TI0 3aIaHHOM MPAKTUYECKUX 3aJaHUI
7.2. KoxyxoTpyO4aTsie, CEKIMOHHBIC, Teme (padora ¢
o6ubnuorpaduyeckum
IJIACTUHYATEIC, CrupaJibHbIE u
pedpucThIe TEMII00OMEHHBIC anmapaThl ?ﬁ;:ggjg;ﬁg&ﬂ ATAIOLAMI
) )
CJIOBapsIMH,
SHIUKJIOIC UMM ).
0,1 0,1 7 ITouck TONOJHUTEILHON VYernsiii onpoc. [Iposepka [T1K-1,3yB
uH(MOpMaIIUU TI0 3aIaHHOM MPAKTUYECKUX 3aJaHUI
Teme (pabota ¢
7.3. TemnooOMeHHBIE ammapaTbl €O o6ubnuorpaduyeckum
CMEIIMBaHUEM TEIIOHOCUTENEH MaTepHuaiamH,
CIIpaBOYHHMKAMHU, KaTaJIOTaMH,
CJIOBapsIMH,
SHIUKJIOIC UMM ).
7.4. Amnmnapatsl [IEPUOUYECKOTO 0,1 1/0,21 7 ITouck nonoyHUTENIBHON VYernsiii onpoc. [Iposepka |I1K-1,3yB

JICHCTBHS | aIllaparhl ¢ KUISAIIAM CII0EM
Knaccudukanusi TermooOMeHHbBIX
anmapatoB. OCHOBBI TEILIOBOTO pacydera
TETUIO0OMEHHUKOB PEKYIIEpaTUBHOTO
THUIIA: ypaBHEHUE TEIUIOBOTO OasiaHca,
ypaBHECHHE TeIIoNepe1ayH,

nH(popMaIuu 1o 3aJaHHON
Teme (pabota ¢
o6ubnuorpaduyeckum
MaTepHralaMH,
CIIPaBOYHHKAMHU, KaTAJIOTaMH,
CIIOBapsIMHU,

MPAKTUYECKUX 3aJaHUI

15




Paznen/ Tema
JIACITATLTUHBI

Kypc

AynuropHas
KOHTaKTHas1 paboTa
(B akaz. yacax)

JICKOUHN

nmabopar.

3aHATHUSA

MpaKkTHY.
3aHATUSA

CamocroAaresibHad

pabora (B akas.

yacax)

Buj caMoCTOATETbHOM
paboThI

dopmMma TeKyIero
KOHTPOJIS YCIIeBaeMOCTU
u
MIPOMEXKYTOUHOMN
aTTecTanuu

Ko ¥ CTPYKTYPHBIH

JJIEMEHT
KOMIIETEHII

CpeIHUMA sorapupMUIECKUI
TEMIIEpaTypHbIN HAIIOP.

KOHCTpYKTUBHBIA W TTOBEPOYHBII
pacuer TermI000MEHHHKA, OIpeesieHHe
KOHEYHBIX TEMIIepaTyp TEIJIOHOCHUTENEH.
Mertoauka pacyera TemI0OOMEHHHKA Ha
OCHOBE MTOHSTHUS s dexTuBHOCTH
TEIUIOOOMEHHWKA W 4YHCla  CIUHUIL
nepeHoca TerioTbl. OCHOBBI TEIJIOBOTO
pacuera  TEIJIOOOMEHHBIX  alapaToB
pereHepaTuBHOIO TUIMA.

[MpuHIMIBL THIPaBIMYECKOTO
pacuera TEMJIOOOMEHHBIX ammapaToB M
OIIpEeENICHUS] IHEPIreTUUECKUX 3aTpaT Ha
nojgavy TEMJIOHOCHUTEJIS. Cas3b
THJIPABIMYECKOTO  COMPOTUBICHUS |
MHTEHCUBHOCTU TermaoooMeHa. OCHOBBI
TEXHUKO-YKOHOMHYECKON ONTUMH3AIUU
TEMJI000MEHHBIX araparTos.

SHIMKJIOTCIUIMU).

Hroro mo pazneny

0,4

1,3/0,21

27

8. Pacuer
TeIUIOMACCOOOMEHHBIX  anmapatros
npu HAJIUYUN ($aszoBbIx

0,3
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AynuropHas X =
KOHTaKTHad pabora | £ 5 dopMa TeKyIero -
o (B akaz. yacax) 58~ .  |KoHTpoOJA ycneBaemocTu E:E =
Paznesn/ rema =3 ) | Bum camocrosaTesbHOU " = QE_, §
AHCHHTLTHHD ~ = 5 3 :é = % g § pagotet IIPOMEKYTOUHOH % Qe
= & E& |2¢ aTTecTaIuu =~ ® 2
S |gz| 25 |R& SO
= E =N S) ©)
N
npeBpamieHui
0,3 6 ITonck TOMOJIHUTEIBHON YcTHbIN onpoc. I1K-1,3yB
uH(MOpMaIIUU TI0 3aIaHHOM
8.1. Knaccudukamms BBITIAPHBIX Teme (pabota ¢
anmnapaToB U ycTaHOBOK. KoHcTpykuuu oubmuorpaduueckum
BBIMIAPHBIX  amiapaToB C MapoOBbIM MaTepuaiamu,
oborpeBom CIIPaBOYHHKAMHU, KaTAJIOTaMH,
CJIOBapsIMH,
SHIUKJIOIC UMM ).
8.2. CymusnbHbie YCTaHOBKH. 0,1 0,3 7 YcrHbIi onpoc. I1K-1,3yB
MexaHu3sM M KHMHETHKAa  CYLIKH
BJIQKHBIX MaTEpHUaJIOB
Hroro nmo pazneny 0,1 0 0,9 13
9. I'mapaBaudeckuid U
MeXaHHYeCKuil pacuersi| 4
TEeNJI0MAaccO00MEHHBIX aNnapaToB
7 Ilouck momonHUTEILHON YcTHbI onpoc. [IK-1,3yB

9.1. T'mgpaBnuueckuii  pacuer
TGHHOM&CCOOGMGHHBIX arrmapaTroB

nH(popMaIuu 1o 3a7aHHON
Teme (pabota ¢
oubmorpaduaeckum
MaTepHajaMH,
CTIPaBOYHUKAMH, KaTaJIOTaMH,
CJIOBapsIMH,
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AynuropHas % =
KOHTaKTHasd pabora | & § dopMa TeKyIero -
o (B akaz. yacax) 58~ .  |KoHTpoOJA ycneBaemocTu E: =
Paznen/ Tema 2. & m Buj camocTrositenbHOMU 1/1 2z
R~ O = =
WCITUIITMHBI . : aboTHBI o
FHCR = s | 5] £8 |§ g s P IIPOMEXKYTOIHOM Sl
= & E& |2¢ aTTecTaIuu =~ ® 2
5 92| 238 |28 N
= E o =N &) éé
SHIIMKJIOTICTUSAMU).
5,4 |Ilouck DOIMOIHUTEILHON YcrHbIit onpoc. I1K-1,3yB
uH(MOpMAIIUU TI0 3a/IaHHOM
Teme (pabota ¢
9.2. Pacuer
o6ubnuorpaduyeckum
TGHHOMaCCOOGMeHHBIX annapaTOB Ha MaTepI/IaJ'IaMI/I
IIPOYHOCTH ’
p CIIPaBOYHHKAMHU, KaTAJIOTaMH,
CIIOBapsIMH,
SHIUKJIOIC UMM ).
Hroro no pasaeny 4 0 0 0 12,4
4 4 0 6 93,4 3auer ¢ OLEHKOM
Hroro mo kypcy m
4 4 0 6 93,4 3auer ¢ OLEHKOM
HToro nmo jucuuiInue I/f2
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S O6pa3oBaTesibHbIe H HHPOPMAIMOHHbIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJIX0Ja MPeIyCMaTpUBAET UCIOIb30BaHHUE B y4EOHOM
npolecce AaxkTHBHBIX W HWHTEPAKTHBHBIX (OpPM TpPOBENCHHS 3aHATUH B COYETAaHUH C
BHEAYJIUTOPHON paboTO# C 1enbio (GOpMHUPOBAHMS M Pa3BUTHS NMPO(PECCHOHATBLHBIX HABBIKOB
oOyJaromuxcs.

[Tpu oOyvyeHuu CTyIEHTOB NUCHUIUIMHE «TernaomMaccooOMEHHbIE MPOLECCHl B TEIIOBOM
obopynoBanuu cucteM TI'B» criemyer ocymiecTBiIsATh —cienayronige o0pa3oBaTelIbHbIC
TEXHOJIOTHH:

1. TpaguuuoHHble 00pa3oBaTeJbHbIe TEXHOJOTMHM OPUEHTHPYIOTCS Ha OpraHU3alUIo
0o0pa30BaTeNbHOTO  Mpoliecca, MPEANoNaraloulyl0 MpsAMYyI0  TPaHCIALUIO 3HAHUH  OT
IpenojiaBaTens K CTyIeHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WITIOCTPATHBHBIX
METO/IOB OOyUYCHHUS ).

Dopmbl yueOHbIX 3aHAMUIL C UCNONBI0BAHUEM MPAOUUUOHHBIX MEXHOI0ZUIL:

WndopmanmonHasi ~ Jekuusi —  TOCJelOoBaTeIbHOE  H3JIOKEHHWE  Marepuajia B
JTUCHUTUTMHAPHOM JIOTHWKE, OCYIIECTBISIEMOE HPEUMYIIECTBEHHO BEpOAJbHBIMU CPEICTBAMHU
(MOHOJIOT TTpenoaaBaTeis).

[IpakTuyeckoe 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHMI M HABBIKOB IIO
MPEJIOKEHHOMY aJITOPUTMY.

2. TexHoJIOTHUM NPO0JEMHOr0 00y4YeHHsI — OpraHu3alus oOpa3zoBaTENIbHOTO Ipollecca,
KOTOpasi MpeArnojaraeT MoCTaHOBKY MPOOJEMHBIX BOIPOCOB, CO3JaHHE y4EOHBIX MPOOIEMHBIX
CUTyalui AJi1 CTUMYJIMPOBAaHUS aKTUBHOM M0O3HABATEIbHON JEATEIILHOCTH CTYIEHTOB.

Dopmbl yuedOHbIX 3AHAMUIL C UCNOTb30BAHUEM MEXHOI02UTL NPOOIEMHO20 00YUEeHUA:

[IpakTuueckoe 3aHsiTHE B (opMe NpPaKTUKymMa — OpraHu3anus y4eOHOH paboThl,
HalpaBjeHHAs Ha PEIICHHE KOMIUICKCHOW Yy4eOHO-TIO3HABaTENbHOW 3a/adyu, TpeOyromenl ot
CTyJEHTa IPUMEHEHMS KaK HAyYHO-TEOPETUUECKUX 3HAaHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHOJIOTMH TMPOEKTHOr0 00y4YeHMsl — OpraHu3aius oOpa3oBaTeIBLHOTO Tpoliecca B
COOTBETCTBUHM C QJITOPUTMOM IIO3TAITHOTO pelIeHHs] MPOOJIEeMHOM 3a1aud WM BBITOJHEHHS
yuebHoro 3aganus. [IpoekT mpeanonaraeT COBMECTHYIO Y4eOHO-II03HABATEIbHYIO AE€ATEIbHOCTD
TPYMNIIbl CTYIEHTOB, HANPABJICHHYIO Ha BBIPAOOTKY KOHIICTILIMH, YCTAHOBJIEHUE IIeNeil U 3aaad,
(GOpMYIUPOBKY OXHAAEMBIX pPE3YyJIbTaTOB, ONpPEIECICHUE MNPUHIUIOB M METOIUK pPELIeHUS
NIOCTABJIICHHBIX 3a/la4, IUIAHUPOBAaHHE XoJa paldoThl, MOMCK JOCTYINHBIX M ONTHMAaJIbHBIX
pPEeCypcoB, MOATAMHYIO pealu3alUio IJaHa paboThl, MPE3EHTALMI0 PEe3ylbTaTOB pabOThl, UX
OCMBICIICHHE U pedIieKkcuto.

4. UHTepakTHUBHbIE TEXHOJIOTMHU — OpraHHU3aIis 00pa30BaTEIbHOIO IMpoliecca, KOTopas
IpearoiaracT akTUBHOE M HEIMHEWHOE B3aUMOJICHCTBUE BCEX YYAaCTHHKOB, TOCTHKEHUE Ha
9TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JUIsi HUX o0Opa3zoBaTenbHOro pesynbrata. Hapsany co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJIOTMSMM  TakOro  poAa  NPUHIMII  HWHTEPAKTUBHOCTHU
MPOCIIEKMUBAETCS B OOJBIINHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

5. HHpopMannoHHO-KOMMYHUKALIMOHHBbICe  00pa3oBaTe/IbHbIe  TEXHOJOTHH —
opranusanusi 00pa3oBaTelIbHOI0 MpoIlecca, OCHOBaHHAS HA MPUMEHEHUH CIIeUaIN3uPOBAHHBIX
IPOTPAMMHBIX CpPEJl M TEXHHUYECKUX CPEACTB PabOTHI ¢ MH(pOpMaIUei.

@opmbl  y4eOHBIX 3aHATUH C HCIOJIb30BaHHMEM HH(GOPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anusi — HU3JI0KEHUE COJIEP)KaHUS  CONPOBOXKIACTCS  Mpe3eHTaluen
(memoHCTparuel y4eOHbIX MaTE€pHUaloB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUUECKuX, ayI0- U BUJICOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B (POpME MPE3EHTAIMU — IPECTABICHUE PE3yJIbTaTOB MPOCKTHOM
WIM  HCCIENOBAaTENbCKOW  JIEATENBHOCTH C  MCIOJNb30BAaHHEM  CIEHUaIN3UPOBAHHBIX
IIPOIPaMMHBIX CPEJICTB.



6 Y4eOHO-MeTOAMYECKOE 0O0ecnedeHHe CaMOCTOATEeNbHOI padoThl 00y4aOIINXCH

[IpumepHasi CTPYKTYpa U coiepkaHue pa3iesa:

[Mo mucuumune «TermnomaccooOMeHHbIE MPOIECCHl B TEIJIOBOM 00OpPYIOBAHUU CHCTEM
TI'B» npenycMoTpeHa ayAuTOpHAsI ¥ BHEAYAUTOPHAs CaMOCTOSITEIbHAs paboTa 00yJaronuxcs.

AynuTopHas caMoCTOsiTeNIbHAs paboTa CTYACHTOB MPEAIoaraeT pelieHne MpakTHIeCKuX
3aJa4 Ha IPaKTHYECKUX 3aHATUsAX. Huxke npuBeeHbl HEKOTOPHIE THUIIOBbIE 33/1a4H.

AIIP Nel. Metoa pacyera HeCTAIMOHAPHOTO TEMIEPATYPHOIO MOJIA JISA TeJ KOHEYHbIX
pa3MepoB (MeTOJ Cynepno3ullu, TeOpeMa 0 MePeMHOKeHNH PeleHui).

1.Pe3sunoBas 1uiactuHa TtoimuHoM 20 MM, Harperas 10 Temmeparypsl tk;-140 °C
MOMEIIeHa B BO3AYIIHYIO CpEly ¢ TeMIiepaTypoi tk, - 15° C. .OnpeneiauTs TeMmepatrypsl B
CepeIrHE W Ha TOBEPXHOCTH TUTACTUHBI Yepe3 20 MUH. Tocie Hayalla OXJIaKICHUS.
Kosddunuent Temnonposoguoctu pe3unsl A=0,175 Br/(m* °C).
KoaddunmeHT Temmooraaun oT mOBEPXHOCTH TUTACTUHBI K OKPYKAIOIIEM BO3AYXY PaBEeH
a=65 Br/(M**°C)

AIIP Ne2. Tenioo0MeH Npu TeYeHUH KUAKOCTH B TPyOax.

1. Tlo TpyOaM BepTHKaJIBbHOTO TEIJIOOOMEHHHMKA CHM3Y BBEpX TeuyeT BoJa. BHyTpeHHHH
nuametp Tpyo d=16 mm; ux mmmHa 1=1.2 M. Pacxox Boas! uepes onny Tpyoy u G=58 Kr/4.
TemmnepaTypa BoAM Ha BXO/JIE B TEIIIOOOMEHHUK ty; = 30°C.

Onpenenuth KOTUYECTBO TETUIOTHI, IEPEIaBAEMO OT CTCHKH OJTHOM TPYOBI K BOJIE,
U TeMIlepaTypy BOJbl Ha BBIXOJIE, €CIM TeMIepaTypa CTEHOK TpyO MNOIIEep>KUBAETCS
pasnoii 80° C.
Otser
Q= 1450 Br; ty=52°C.

2. CpaBHUTb 3HAYEHUSI MECTHBIX 4Kcell HyccenbTa npu 1aMUHApHOM TEUEHUH KUIKOCTH
B KpYIJIoil TpyOe B YCIOBHSX MOCTOSHHOM IJIOTHOCTH TEIUIOBOTO TMOTOKAa Ha CTEHKe, 0e3
MPEIBKIIOYEHHOTO y4acTKa TUAPOAMHAMHUYECKOHN cTabunu3anuu (Nu,) W MpU HAJIWMYUU TAKOTO
yuactka ((Nu,.ct). CpaBHEHHME TPOBECTH [Ji1 OTHOCUTEIBHBIX PACCTOSTHUA OT BXoAa B
oborpeBaembIii yuacTok x/d=\ 2, 5, 10, 15 u 20. Yucno PeitHonbaca npunsate Re* —1800,
[TonpaBky Ha y4acTOK THApPOJWHAMUYECKOU crabmmm3anuu €= Nur/Nur.cT MOXHO BBIYHCIIUTH
no ¢opmyie

035 (%) *[1 4+ 285 (LX)
e=5 (Rema> +e (Rexca)

AIIP Ne3. TensiooTaavya npu cBOOOIHOM JABHKEHHH KHIKOCTH.
1. B koTenpHOI MPOJIOKEHBI JBA TOPU3OHTAIBHBIX MaponpoBoa auamerpamu d1=50 mm

n d2= 150 mm. OGa mapompoBo/ia UMEIOT OJMHAKOBYIO TEMIIEPATYPYy MOBEPXHOCTH
tc=450°C. Temmneparypa okpyxkaromiero osayxa tx=50°C. I1apornpoBobl POIOKEHBI
JpyT OT Apyra Ha pacCTOSHUU, UCKIIOYAIOIIEM B3aUMHOE TEINIOBOE BIUSHUE.

Haiitu oTHOmIEeHHsT K03 dUIIMEHTOB TerooTaaqyn ol/02 u moreps TermioTel ¢ 1 M q;1/q12
MaponpoOBOIOB.
OtBer
al/a2=1,315; M q;11/q1,=0,438.
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2. BpluucauTe mNOTEPH TEIUIOTHI B E€AUHUILY BpemeHu c 1 e IIOBEPXHOCTHU
TOPU30HTANIBHOTO TEIUIOOOMEHHUKA, KOPHYC KOTOPOro HMMEeT UMIMHAPUYECKylo GopMy U
OXJIAKJAeTCsl CBOOOMHBIM TOTOKaM BO3ayxa. HapyXHbIN Auamerp Kopiryca TermiooOMeHHUKA
d=400 MM, temmeparypa mnosepxHoctH tc=200°C u Temmeparypa BO31yXa B IIOMEILEHUH
tx=30°C

T s
- ;e
ﬂ["

JIist BBIYMCIICHUSI CpeIHEro Kod(p(UIMEHTa TEeIMIOOTAAa4Yr IMPU CBOOOTHOM JIBHXKCHHH
KUJKOCTU BOCIIOJIb30BAThCSl YPAaBHEHUEM:

o Prx
Nu,, =C(GrPr) (W)w’

rae nocrossHHble C M N 3aBUCAT OT peXKUMa CBOOOJHOTO ABMIKEHHSI M YCIOBHM OOTEKaHMS
noBepxHocTu. OHu sBisiroTes GyHKkusaMu GrPr u onpenensitores u3 cienyroniei TabInIIb:

(GrPr)x C n YcaoBus
JBHKCHUSA

1#10°+1*10’ 0,75 0,25 Broms

>6%10'° 0,15 1/3 BEPTUKAJILHON CTEHKU

1#10°+1*10° 0,50 0,25 Ha
TOPU30HTAIBHOMN
TpyOe

OTBer

0=5,9 Br/(M**°C); g=1000 Br/m’.

AIIP Ne4 OcoOeHHOCTH pacyeTa TelIoONepeAaYd B TEIUIOBBIX anmnaparax NpH o0TeKaHWu
ra3oBbIM IIOTOKOM Ny4Ka Tpyo0.

TpyOuatelii BO3IYLIHBIN [TOIOTPEBATENb IPOU3BOAUTEIHLHOCTHIO 2,78 Kr/c Bo3ayxa B 1 ¢
BBINIOJTHEH U3 TpyOo auamerpoMm dijd;=43/49 wmm. KodpduumeHt TemnaonpoBoJHOCTH
matepuana- Tpyo A = 50 B1/(M*°C). BHyTpu TpyO IBIMKETCS TOpsiUMd ra3, a Hapyx Has
IIOBEPXHOCTb TPYO OMBIBAeTCS MONEPEYHBIM MOTOKOM BO3ayxa. CpeqHss Temrmeparypa JIbIMO-
BbIX ra3oB k- 250°C, a cpenHsAa Temneparypa Io10rpeBaeMoro Bo3ryxa tk, — 145° C.
PazHocTh TemmepaTyp BoO3lyXa Ha BXOJe M BBIXOJE M3 Mojorpesarens paBHa O6t=250°C.
Koaddurment termmoornaun ot ra3oB K CTEHKE o = 45 BT/(MZ*OC) 1 OT CTEHKH K BO3IYXY 0.7 =
=25 Br/(m**°C).

Bbruncnute kK03(QQUIMEHT Teulonepeaady W ONpPEJeNuTh IUIOMA[b IMOBEPXHOCTH
HarpeBa mnojorpesareis. Pacder mpousBectd mo ¢dopmynam s 1) HUIMHAPUYECKOW U 2)
IJIOCKOU CTeHOK. CpaBHUTH PE3yJIbTaThl BEIYUCICHUN.

AIIP NeS. Tenioo0MeH Npu KUNEHUH KUIKOCTH

OrnpenenuTth TEIJIOBYIO HArpy3Ky MOBEPXHOCTH HArpeBa maporeHeparopa npu
My3bIPHbKOBOM KHUIICHUH BOJIBI B OOJIBIIOM 00BEME, €CITH BOJIa HAXOIUTCS O] TaBICHHEM
p=6,2%* 10° Ia, a TeMIIEpaTypa MOBEPXHOCTH Harpesa tc=175 °C.

Onpenenutb KO3PPUIUEHT TEIIOOTAAUN OT HAPYKHOW MOBEPXHOCTH TPYOKH MCHApUTENS
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K KUIDLIEH BOJE, €CIM TEIUIOBas Harpy3ka IMOBEPXHOCTH HarpeBa q:2”<105 Br/M?, pexum
KUIICHHS Ty3bIPHKOBBIM M BOJA HAXOAUTCS MO AaBJICHUEM p=2*105 I1a.

Kak m3meHuTCcss KOA(QHUIMEHT TEIUIOOTIAAayd NMPH KHUIIEHUH BOJABI B TpyOe AMaMETpoM
d=20 MM m0Opu TOBBIIIEHHONW TEIUIOBOW HAarpy3ke IOBEpXHOCTH HarpeBa oOT q=5*104 1o
qzl*lO5 BT/M2, €CJIM CKOPOCTh JBUKEHUS BOJbI W=5 M/C U JIaBJICHUE p:2>“105 I1a.

OTtBer

KoshhHIHEHT TemIooTaun He u3MeHHTCs. B 060mx caydasx a=25600 Br(m**°C).

AIIP Ne6. 3akoHOMepHOCTH TelIO00MeHAa H3JIy4YeHHeM IpPH HAJTWYHH NOIJIoIAKIei
(m3nyyaromieii) u paccenBaomuleii cpeanl. 3akon byrepa.

1.B nHarpeBarenpHOM meunm TemmepaTypa Ta3oB IO BCeMy OOBbEMY IMOCTOSHHA U paBHA
1200°C. O6bem meun V=12 M’, i MoHas OBEPXHOCTH orpaxkaeHus F=28 m”.

OOmee naBneHue mpoaykToB cropanusi p=98,1 klla, mapuuanbHOE HaBICHHE BOISHBIX
napoB pa20=8 klla u yrnekucnora pco,=12 klla.

BbuncnuTe cTeneHb 4epHOTHI M3IYYAIOUIeH Tra30BOW CMECH U COOCTBEHHOE H3IIyueHHE
MPOJYKTOB CTOPaHMSL.

KoncTpyupoBanue u TenjioBbie pacuersl ooopynosanus TT'CB.

1. I[IpousBecTH TEIIOBOW M KOHCTPYKTHUBHBIA PacyeThl OCHOBHBIX JETAJICH CEKIIMOHHOTO
BOJIOBOJISTHOT'O TIOJIOTPEBATENIS TEIUIOCETH MOCIHEPTo NpH CIEIYIOIINX YCIOBHIX:

cXeMa JABUKEHUS TEeTJIOHOCUTENIEH — MPOTUBOTOK;

MPOU3BOIUTENBHOCTD anmaparta Q =1,5 I'Bm;

TeMIepaTypbl Fperoieid BOAbI ¢’

1=130°Cn

t", 1=100°C;

TEMIIEpaTypbl HArpeBacMOU BOJIBI ¢’

2=62°Cut"

2=92°¢;

MMOBEPXHOCTh HarpeBa BBITIOJIHEHA U3 JIATYHHBIX TPYOOK auamerpom d=14/16 mwm;

TEIUIONPOBOJHOCTL MaTepuana Tpyook A=90 em/(m-epad);

ToammHa Hakumu on=0,2 mm;

TEIUIONPOBOJHOCTh HAKUTIU An=3 ¢m/(m-2pad);

KO3 ULMEHT, YYUTHIBAIOUIMN TOTEpPH TeIla TOBEPXHOCTHIO TOJOTpeBaTens B
OKPYKAIOIIYIO

cpeny nn=0,97.

2. OmpenenuTh KOHEUHYIO TeMIIepaTypy BO3AyXa JUIS BO3AYXOOXJIAIHUTENs C
noBepxHocThio Harpera F=1000 M2HpI/I CIEAYIOUUX YCIOBUSX:

TEMIIEpaTypa BO3LyXa, OCTYMAIOMIEro B BO3IyX00XmaauTenb, £'=60 °C;

o0beM nupkynupytomero soayxa VI=100000 M

HaydaJibHas TEMIIEPATYPaA OXJIAXKIAKOLIEH BOIbI t'2:250C ;

pacxon Boasl Vo=320 m3/u;

kod¢pdunment rertonepenauu k=30,5 Bm/(M*K);

TEIUIOOOMEH MEXIy BO3AYXOM M BOJOM B BO3IYyXOOXJAIUTENE IMPOUCXOAUT MPH
MPOTUBOTOKE.

3. Onpenenuth KOAGGUIMESHT TETIoNepeavn sl peOPUCTOTO BO3TYyXOOXIAAUTEIS TIPH
CIIEYIOIINUX YCIOBHSIX: PACIIONOKEHHE TPYOOK B IMyYKe IaXMATHOE; CKOPOCTh BO3AyXa MEXKIY
pebpamu w=6 wm/c; nuamerp TpyOku du/dB =24/22 mm; marepuan TpyOook - jatyHb (A=90
BT/(M*Tpan)); HapyxHblli auamerp pebep D=55 wmm; Tommmua pebep Op =0,3 Mm
(TerIonpoBOIHOCTE pedep Ap=45 BT/(M*rpan); mar pedbep b=4,8 MM; cpemHsst TemrepaTrypa
oxnaxaaromen Bojsl t2=260 °C; remmeparypa ropsuero Bozayxa t; =500 °C.

4. Onpenenutb TemrepaTypy BO3[yXa Ha BBIXOJle M3 CKpyOOepa M CpelHIOI pa3HOCTb
TEMIEPATYp MEKAY TEIJIOHOCUTENSIMU MPU IPOTUBOTOKE, €CIIH B CKPYOOEp MOCTyIaeT BO3yX B
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xommaectse 10000 ke/u mpu ¢'/=150"Cn i=420 Kooc/ke. OXnakmaIoNas BOIA MMEET TEMIIEPATYPY
Ha Bxoge t»==15 °C v na BBIXOZE t''2=55 oc.

5. Paccunrtarh  pagMaUMOHHBIA  pekymeparop, paloTalouMii B CHCTEME
KOMOMHHMPOBAHHOTO pPaJUalliOHHO-KOHBEKTHUBHOIO peKyreparopa. TemmepaTypa Bo3ayxa Ha
BXOJ€ B PAJMALMOHHBIA DPEKYyIEpaTop paBHA 1'6=420°C, xomeuHas TeMIlepaTypa IOAO0rpeBa
Bosayxa 7'6=600" . Temmeparypa IBIMOBBIX ra3oB Ha BXojge B pekymeparop #'0=1050°C.
KonuuectBo HarpeBaemoro Bo3ayxa VBo=0,695 m3/c, apima V10=0,805 m°/c. COCTaB IBIMOBBIX
razoB 19 % COy; 1,0 % H,O u 80 % N,. TonmuHa CTeHKH peKyrepaTropa 0=6 MM.

6.ITpon3BecTn ynmpoIIEHHBIA TEIUIOBOM pacueT OapabGaHHOW CYIIMJIKU MPH CIEAYIOMINX
ycnoBusax. KomuuecTBo mpoaykTa, moctymnaromero B cymuiky, G;=20000 kr/d; HadanmbHas
BJIAKHOCTh MPOAYKTa w01:18 %; KOHEYHasl BJIA)KHOCTh w02:10; TEIUIOEMKOCTb BBICYLLIEHHOTO
nponykra ¢=1,26 koowc/(ke epad); Temreparypa BO3ayXa, IMOCTyHaromero B kaiopudep, #p=20
OC: oTHOCHTEIbHAS BIAXHOCTH Bo3ayxa p=60 %; Temmeparypa Bo31yxa, Iocie kKanopudepa -
;=150 0C; OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa, BBIXOIAIIEro u3 cymuiku, =80 %;
TeMIlepaTypa MpoAyKTa Ipu Bxoje B cymmiaky 0=10 °c, TEeMIIEpaTypa MPOAYKTA 10 BBIXOE U3
cymmaku =100 °c.
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7.011eHOYHbIE CPEACTBA A MPOBEAECHUA IMIPOMEKYTOYHOM aTTECTAIUH

a) Ilnannpyemble pe3yabTaThbl 00y4eHHS M OLICHOYHbIE CPeACTBA VI NPOBeIeHHS IPOMEKYTOYHOM ATTeCTAlUM:

CTpyKTYpHBI 2JIIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3yapTaTbl 00ydeHUs

OneHouHble cpencTBa

IIK-1 — o6nagaeT 3HaHUEM HOPMATHUBHOM 0a3bl B 00J1aCTH MHKCHEPHBIX U3bICKAHWM, TPUHITUIIOB TPOCKTUPOBAHUS 3[JaHUH, COOPYKEHUM, NMHKEHEPHBIX

CUCTEM U 06opyz[013aHH;1, IJIaHUPOBKU U 3aCTpOﬁKH HACCJIICHHBIX MECT

3HaTh

OCHOBHBIE TIOHSATHS O METOJaX pacyera
¥ HOPMATHBHOM 0aze mpu
IPOCKTUPOBAHUU
TETIIOMacCOOOMEHHBIX MPOIIECCOB B
TEIIOBOM 00opyaoBanuu cuctem TT'B

TeopeTnyeckue BONpPOCHI:

1.
2.
3.

SN

13.
14.

15

16.
17.
18.
19.

OCHOBBI TEMJIOBOTO pacyeTa TeIIO0OMEHHBIX alaparoB.

Knaccudukanms TemioMmaccooOMEHHBIX YCTaHOBOK.

Hauboinee pacipocTpaneHHbIE TEIIIOHOCUTENH, UX CBOIMCTBA, 00J1aCTh
IPUMEHEHHUS.

KoHCTpyKTHBHBIE 0COOEHHOCTH KOKYXOTPYOUaThIX TEIIOOOMEHHUKOB.
KoHcTpykTHBHBIE 0COO€HHOCTH MIACTUHYATHIX U CIIMPAJIBHBIX TEIIIOOOMEHHUKOB.
TennoBol KOHCTPYKTUBHBIN U TEIJIOBOW IIOBEPOYHBIN PACUEThl PEKYIEPAaTUBHBIX
TEII000MEHHUKOB. VX 0cOOeHHOCTH .

HcnaputenbHble YCTaHOBKU. MIX KOHCTPYKTHUBHBIE OCOOCHHOCTH.

Tennossie TpyOsl. Kimaccudukarus, KOHCTPYKTHBHBIE OCOOCHHOCTH.
OcoOEeHHOCTH TETJIOBOTO pacyeTa TeIIOBhIX TPYO.

. OCOOEHHOCTH TEMIOBOTO pacueTa TEeII000OMEHHUKOB IEPUOANUYECKOTO AEHCTBUS.
. I'mapaBnuyeckuii 1 MpOYHOCTHON pacdeThl PeKyNepaTHBHBIX TEMIOOOMEHHUKOB.
. PerenepatuBHble TENII000MEHHUKH IEPUOANYECKOTO IEHCTBUS, UX

KOHCTPYKTHUBHBIE OCOOCHHOCTH.
OcCOoOeHHOCTH TEMIIOBOTO pacyeTa pereHepaTopoB NEPUOIUIECKOr0 ICHCTBHUS.
KoHCTpyKTHBHBIE 0COOEHHOCTH PEreHepaToOpOB HEMPEPHIBHOTO ACHCTBHSL.

. Knmaccudukanus u KOHCTpyKTUBHBIE 0COOCHHOCTH KOHTAKTHBIX

TEIIOMAaCCOOOMEHHBIX YCTAHOBOK.

CaolicTBa BiaxHoro Bo3ayxa Ha « H-d » quarpamwme.

N3o06paxkenune mporeccoB TemiooomMeHa Ha « H-d » aguarpamme.

TennoBoii KOHCTPYKTUBHBIN pacdeT CKpyooepa.

TemoBoii 0aTaHC KOHTAaKTHOTO TEIIOOOMEHHUKA U U300pakKeHHE MPOLIECCOB B
HeM Ha « H-d » nmarpamme.




CTpYyKTYpHBII 2JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

20.

21.
22.
23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

33.

Du3NKo-XMMHUYECKHE 0COOEHHOCTH NPOLIECCOB BhIapuBaHus. TemnepaTypHas
Jenpeccusl.

TermoBol pacyeT BBIITAPHBIX YCTAHOBOK.

TemnnoBoii GaiaHC BHITAPHOW YCTAaHOBKH HEMPEPHIBHOTO ICHCTBHSL.

CMECH M3 B3aHMHO PACTBOPUMBIX U B3aHMHOHEPACTBOPUMBIX KOMIIOHEHTOB.
MexaHu3M mpolecca CyIIKY BIaXXHbIX MaTepUaIoB. BUibl CBA3aHHOM BIard.
Omnpenenenne pacxona CyIIMIbHOIO areHTa B IIPOLECCE CYILKH.

[Ipouecc cymku B TeopeTuueckoM cymmie Ha «H-d» nuarpamme.

TennoBoii 6anaHc NEWCTBUTEIBHOTO CYIIIHIIA.

OCOOEHHOCTH TPOIIECCOB CYIIKU C PELUPKYISIUEH CyITHIBHOTO areHTa.
[Toctpoenue nporecca cymku Ha «H-d» quarpamme.

OCO00EHHOCTH TPOIIECCOB CYIIKU C MTPOMEXYTOYHBIM ITOI0TPEBOM CYIIUIBHOTO
areHra.

KoHnBekTHBHasI cylika Ha JpIMOBBIX Ta3ax. Cylllka ¢ pelMpKYJISIMEN TOOYHBIX
ra3os.

CopO1roHHbIe porecchl. AGCOPOSHTHI U aCOPOCHTHI.

AOGCOpOIIMOHHBIE MPOIECCHl M YCTAaHOBKH. MartepuaabHbIi 6anaHc u
IPUHLIUIIAATIBHBIE CXEMBI.

AncoOLMOHHBIE TPOLIECCHl U YCTaHOBKU. [IpuHIMNManbHble CXEMbl aACOPOIHH.

VYMeThb

— - IlpumeHATH TOMyYCHHBIC 3HAHUS
0 MeToJax pacyera W HOPMATUBHOMN
6aze npu POEKTHPOBAHUU
TETJIOMacCOOOMEHHBIX ~ HPOLIECCOB B
TEIIOBOM 00opyaoBanuu cuctem TT'B

[IpumepHble NpakTHUYECKH e 3aJaHUSA /ISl IK3aMeHa:
1. Tlo TpyObam BepTHUKaIbHOTO TEMJIOOOMEHHHMKA CHU3Y BBEpPX TEYeT BOJA.

Buyrpennuii quamerp tpy6 d=16 mm; ux nimuHa 1=1.2 M. Pacxoa Boabl uepes ogHy

TpyOy 1 G=58 kr/4. TemmnepaTypa BOAM Ha BXOJIe B TEMJIO0OMEHHUK ty; = 30°C.

Onpenenutb KOJIUYECTBO TEIUIOTHI, IMEpelaBaeMoOil OT CTEHKU OJH

TpyObl K BOJE, M TEMIIEPAaTypy BOABI Ha BBIXOJE, €CIIM TEMIIepaTypa CTeH
TpyO nmoanepxkuBaercs pasuoi 80° C.

OTtBeT
Q= 1450 Br; t)=52°C.

on
OK

TpyOuatblii BO3IYLIHBIA MOJOTPEBATENb MPOU3BOAUTENBHOCTBIO 2,78 Kr/c
Bo3yXxa B | ¢ BeImoiaHeH w3 Tpyo mmamerpoMm dijd;=43/49 mm. Koaddumment

25




CTpYyKTYpHBII 2JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

TEIJIONPOBOAHOCTH Marepuana- Tpydo A = 50 Bt/(m*°C). Bayrtpu TpyO HBMXETCS
TOpSYMA Ta3, a HapyXKHas IMOBEPXHOCTh TPYO OMBIBAETCS MOMEPEYHBIM IMMOTOKOM
Bo3yxa. CpenHsisi Temmneparypa AbIMOBBIX Ta30B tk - 250°C, a cpeausisa TeMieparypa
nojiorpeBaeMoro Bo3ayxa bk, — 145° C. Pa3HocTh TemMneparyp Bo3/ayxa Ha BXOJE
U BbIXozie u3 noxorpesarens pasHa §t=250°C. Koad¢umnueHt Teroorjauu oT ra3oB
K CTeHKe o = 45 BT/(MZ*OC) M OT CTEHKH K BO3JIyXY 0l = = 25 BT/(M2*°C).
Berancnuth  KOdQGUIMEHT Temmonepeaadyd W ONPESNUTh  IJIOMAIb
MOBEPXHOCTH HarpeBa mojorpeBareis. Pacuer mpoumsBectn mo dopmynam it 1)
LWIMHJPUYECKOHN U 2) MI0CKON cTeHOK. CpaBHUTH Pe3yiIbTaThl BEIUMCICHUH.

Bnanets

- [IpakTHueckumu
POEKTHON paboThl U NPUMEHEHHEM

HaBBIKaMH

HOpPMaTUBHOW  0a3el B oOmactu
WHKCHEPHBIX H3bICKAHUH, MPUHIIMIIOB
MPOEKTUPOBAHUS

TEIIOMAaCCOOOMEHHBIX ~ MPOIIECCOB B

TEIJI0BOM o0opyaoBaHuu cuctem TI'B.

- Cnocob6aMu OLEHUBAHUS 3HAYUMOCTHU
u [IPaKTUYECKOU IIPUTOAHOCTH
IIOJIy4YEHHBIX PE3yIbTaTOB.

IIpumepHBIe TEMBI CAMOCTOATEIBHBIX KOHTPOJIBHBIX padoT

1. IlpousBecTH TEIJIOBOM M KOHCTPYKTHBHBIM pacueTbl OCHOBHBIX JeTajel
CEKLIMOHHOT'O BOJIOBOJIIHOTO MOAOTrpeBaTesl TeIoceTH MocaHepro mpu ciaeayronmx
YCIOBUSX: CXEMa ABM)KEHUS TEIUIOHOCHUTEIEW — MPOTHUBOTOK; IPOU3BOAUTEIBHOCTD
arnmapata Q =1,5 I'Bm;

TEMIIEpaTyphl ITPEIOLLEH BOJIbI

t,1=130"Cu

t", 1=100°C;

TeMnepaTypbl HarpeBaeMou BOJIbI ¢’

2=62Cut"

2=92°C;
MOBEPXHOCTh HarpeBa BBINOJIHEHA U3 JATYHHBIX TPYOOK nuamerpom d=14/16 mwm;

TETIONPOBOIHOCTh MaTepuaia Tpyook A=90 em/(m-epad);

TOJIIIMHA HAKUIIH 01n=0,2 mm;

TETUIONPOBOTHOCTh HAKUTIUA AH=3 em/(m-2pad);

KO3 PHUIMEHT, YIUTHIBAIOLINH MOTEPH TEIJIa MOBEPXHOCTHIO MOAOrpeBaTENs B
oKpyxaroiyto cpeny nn=0,97.
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CTpYyKTYpHBII 2JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

2. Paccuntarh paAMalMOHHBIA peKymepaTtop, paboTaromuid B CUCTEME
KOMOMHHMPOBAaHHOTO  paJMallMOHHO-KOHBEKTUBHOTO peKymeparopa. Temmneparypa
BO3/lyXa Ha BXOJ€ B paJUallMOHHBIM peKylepaTop paBHa 1"6=420°C, xoHeuHas
TeMIepaTypa noJorpeBa Bo3ayxa 6=600" . TeMneparypa IbIMOBBIX Ta30B Ha BXOJE B
pexymeparop 70=1050"C. KommuectBo HarpeBaeMoro Bosayxa VBo=0,695 m3/c,
nemMa V1io=0,805 m/c. Cocra IBIMOBEIX Ta30B 19 % CO,; 1,0 % H,O n 80 % No.
TonmmHa cTeHKH pekyreparopa =60 MM.

3.IIpousBecTy YHpOIIECHHBIH TEIUIOBOM pacueT OapabaHHON CYIIWIKUA TPH
CIENyIOIUX YcloBHUAX. KoanmyecTBO NpOAYyKTa, IMOCTYMNAIOMIEr0 B  CYLIWIKY,
G;=20000 xr/4; HayanbHas BJIAXHOCTh MPOAYKTa w01=18 %; KOHEeUHas BJIAKHOCTH
w’,=10; TermoeMKocTh BBICYHIEHHOI'O MpoayKTa c=1,26 xooxc/(ke epad); TeMieparypa
BO3]1yXa, IMOCTYyMAronero B kajgopudep, ry=20 OC; OTHOCHUTEJIbHAS BJIAXXHOCTh BO3/1yXa
p=60 %; Temmeparypa Bo3myxa, mocie kamopudepa - ;=150 C: orHOCHTENBHAS
BJI&KHOCTh BO3/yXa, BBIXOJAIETO U3 CyIIMIKU, =80 %; TemnepaTypa nOpoayKTa npu
(1)3x0z[e B cymmiky 0=10 °c, TeMIIepaTypa MpoayKTa Mo BbIXoJe u3 cymmiku 0=100

C.

OIIK-1 — «CrocoOHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHIUILIMH B MPO(ECCHOHATBHON NeATeIbHOCTH, TPUMEHSTh
METO/bl MATEMATUUECKOTO aHAJIW3a U MAaTEMaTHYECKOTO (KOMIIBIOTEPHOI0) MOICIUPOBAHUS, TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEA0OBAHUS »

3HaTh

— OCHOBHBIC ONPEACIICHUS U IIOHATHS
0a30BBIX 3HAHUI B 00/1aCTH
TermioMaccooOMeHa

Teopernueckue BOnpochkl:
1. OcHoBHbIE MOHATHA U onpeAeneHus. OO1Ie MOHATHS TETIIONPOBOIHOCTH,
KOHBEKIMH, U3Ty4EHUS.

2. JuddepennuanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH.

3. VYciaoBusg 0HO3HAYHOCTH.

4. HuaTeHcudpuKaius IporeccoB TEooOMeHa.

5. AHanu3 pelreHus 3a/1a4 HeCTallMOHAPHON TEIIONPOBOAHOCTH ISl
MpEeAEIbHbIX 3HAYCHUI yncen buo.

6. Meroa pacyeTra HECTAIIMOHAPHOTO TEMITEPATYPHOTO TIOJIS JIJISl TEJI KOHEUHBIX
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10.

11

15

16.
17.
18.
19.
20.

21

23.

24.
25.
26.
27.
28.
29.
30.
31.

pa3mepoB.

Omnpenenenne KOJIMYECTBA TEMIOTH B HECTALIMOHAPHOM peXUMeE ( IUIACTUHA).
[ToHsATHE PEryIsAPHOrO peKUMa.

OCHOBHBIE TOHATHS] KOHBEKTUBHOTO TETNIOOOMEHA.

®dopmyna HeroTona-Pruxmana ajis pac4eToB MpOIECCOB TEIIO0OOMEHaA.

. I'mapoaunamuyeckas cTpykrypa nmoroka. Hucmuo PeiiHonbaca.
12.
13.
14.

Juddepennmanbaple ypaBHEHUS! KOHBEKTUBHOTO TEIIJIOOOMEHA.

Teopus nogobus. Yncna nogodus. Teopemsl mogoous.

OCHOBBI TEOPUHU MMOTPAHUYHOTO CJI0A. TEIIOBOM U THIAPOAMHAMUYECKUIA
IIOTPAHUYHBIN CIION

. Pacuer TemnooTnaun npu JaMUHAPHOM JIBHIKEHHUH JKUKOCTH BJIOJIb TUTOCKON

IIJIaCTUHBI.

Pacuer Terutonepenayn nmpu TypOyJIEHTHOM JIBUKCHHUHN YKUKOCTH.
TenmooOMeH npyu TaMHUHAPHOM JIBUKEHUU JKUAKOCTH B TpyOax.
TennooOmeH pu TypOYJICHTHOM JIBHXCHUH KHJIKOCTH B TpyOax.
TennooTnaya B KaHaaxX ¢ MONEPEYHBIM CEYEHUEM MPOU3BOIBHOM (POPMBI.
TermnooTnava npy TEUCHUH KHUIKOCTH B M30THYTHIX TPYOax.

. OCHOBHEIC ITOHSATHS npu CBO60,Z[HOM JABMXXCHUH XUIAKOCTHU.

22.

Tennootnaya npu cBOOOJHOM JABHKEHHUHU KUJKOCTU BAOJb BEPTUKAIBHON
CTEHKHU.

Tennootnada npu cBOOOJHOM JBUKEHHUHU KUJKOCTHU B/I0JIb IOBEPXHOCTHU
TOPU30HTAILHOTO IIMIIMH/IPA.

TennooOMeH npu cBOOOAHOM JBM)KEHUH B OTPAHUYEHHOM IIPOCTPAHCTBE.
[onsATHe 3KBUBAIEHTHOTO KO3 (UIIHEHTA TETUIONPOBOJHOCTH.
OCHOBHBIE IOHATHS NTPOLIECCA KUTIEHUS JKUAKOCTH.

Kpusuc kunenuns xuakocreit I poga. Kpusas kunenus.

TennooTnava npu KUNEHUN XKUIKOCTEH B HEOTPAHUYEHHOM OOBEME.
CrpyKTypa OTOKa IpH JABHKEHUHU KUIKOCTU B TpyOe.

Tennootnaya npu ABUKEHUH KUJIKOCTU B TpyOe.

Kpusuce! kunenus Il pona.
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32. OCHOBHBIE TOHATHS B MPOIECCAaX KOHACHCAIIUU Mapa.

33. KoHBEKTHUBHBII MacCOOOMEH.

34. Teruto0OMeH H3TydeHHUEM B MOTJIONIAIONTNX M H3TYYaIONIUX Cpeiax. 3aKoH
byrepa.

35. PacyeT TeriooOMeHa MEXTy Cpe1oil B 000JI0UKOiA.

36. OnTuueckas TOJIIIMHA CPEJIBI.

37. IloHsaTue 0 CI0KHOM TEIZIOOOMEHE.

38. Knaccugukanus TerniooOMeHHbBIX allapaTos.

39. KoHCTpYKTUBHBIN U OBEPOUYHBIN pacyeT TEMI000OMEHHUKOB.

YMmeTn

—  OOBACHATH TUIINYHEIE MOIEIIH
3a7a4 B 00JIaCTH TEIIIOMacCOOOMEHHBIX
IIPOIIECCOB B TEIJIOBOM 000PYIOBAaHUHU
cuctem TT'B

IIpumepHbIe NpaKTHYECKHE 3a1aHNUS VI IK3aMeHa:

1. Pe3unoBas miactuHa ToimuHon 20 MM, Harperast 10 TeMrepaTtypsl tx;-140
°C moMmeleHa B BO3IYIIHYIO CpPedy C TEMIIEpaTypol tk, - 15° C. .Onpenenutsb
TEMIIEpaTyphl B CEpEANHE U Ha MOBEPXHOCTH IJIACTHHBI yepe3 20 MUH. MOCIe Hayana
OXJIQKICHUSI.

Koaddunuenr rernonposoaaoctu pesunsl A=0,175 Bt/(m* °C).

KoaddunmenT Tennootaaun ot NOBEpPXHOCTHU IUIACTUHBI K OKPYXKaIOLIEM
BO3J1yXY paBeH

a=65 Br/(M**°C)

2. OnpenenuTh TEIIOBYIO Harpy3Ky MOBEPXHOCTH HarpeBa rnaporeseparopa rnpu

My3bIPPKOBOM KHIIGHHH BOABI B OOJNBIIOM 00BEME, €ClIM BOAA HAXOAMUTCS MO
JaBJICHUEM

p=6,2%1 0’ Ia, a TeMIIEpaTypa MOBEPXHOCTU Harpesa tc=175 °C.

3.0mpenenutsh Kod3(h(GUIIMEHT TEIIIOOTAAYN OT HAPYKHOUW MOBEPXHOCTH TPYOKHU
UCHapuTessl K KWISIIeHd BOJE, €ClIM TeIUloBas Harpy3ka IOBEPXHOCTH HarpeBa
q:2”<105 BT/MZ, PEKHUM KHUIIEHUs NY3bIPbKOBBIM M BOJIA HAXOJIWUTCS MOJ JIaBJICHUEM
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OneHouHble CpeaCTBa

p=2%*10° ITa.
4 Kak u3MeHUTCS KOI(DPHUIMEHT TEIIo0TIaYr TpPH KUIICHWH BOJABI B TpyOe
TAaMETPOM d=20 MM npu TOBBILICEHHON TEIUIOBON HAarpy3Ke MOBEPXHOCTH

Harpesa ot q=5*104 o q=1*105 BT/MZ, €CJIM CKOPOCTh JABUKEHHUS BOJBI W=5 M/C 1
JaBJIcHUE p:2*105 I1a.

OtBer

Koaddunment rtemnoornaunn He wu3MeHHTCS. B oboux cmydasx o=25600
Br(M>*°C).

5.B HarpeBaTenbHOW MEYM TEMIIEpaTypa ra3zoB MO BCEMY O00BEMY MOCTOSHHA U
pasua 1200°C. O6bem neun V=12 M, U TIOJTHASE MOBEPXHOCTh orpaxkaeHust F=28 M.

Ob6mee naBneHue MpoaykToB cropanus p=98,1 klla, maprmanpHOE HaBICHHE
BOJISTHBIX TTApOB py20=8 Klla u yriekucnora pcor=12 klla.

Beruucnuthk creneHb YepHOTHI HM3Iy4arolleld ra30BOM CMECH M COOCTBEHHOE
M3JIy4eHHUE TPOIYKTOB CTOpPaHUsI.

6.BBIYNCINTS TTOTEPH TEIUIOTHl B CIMHHILY BPEMEHH ¢ 1 M’ TOBEPXHOCTH
TOPU30HTAILHOTO TETUIOOOMEHHUKA, KOPIMYC KOTOPOTO HMEET IWIMHIPHUIECKYIO
dbopMy U oxJaxkiaeTcsi CBOOOIHBIM MOTOKaM Bo3ayxa. HapykHblil nuamerp kopmyca
temioooMennnka d=400 MM, Temneparypa nosepxnoctu tc=200°C u Temmeparypa
BO3/yxa B omenieHnn txk=30°C

(

Jlns BBIYMCIICHUS CpefHero kod(dduiumeHTa TEriooTnauyd NpH CBOOOIHOM
JBIDKEHUH KUIKOCTU BOCIIOJIB30BAaThCA YPABHEHUEM:

n PTX
Nu,, =C(GrPr) (m)w,

y £

& “x

D4 (10
J
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KOMIICTCHIINN
rae moctossHEble C M N 3aBUCAT OT PEKHMMa CBOOOJTHOTO JBMOKCHHS M YCIOBHMA
oOtekanust moBepxHocTd. OHM sBistoTCS GyHkuuamu GrPr m ompepenstoTcst u3
CIIEMYIOIEH TaOHITBI:
(GrPr), C n YcaoBus
IBIDKEHUSA
1%10°+1%10° 0,75 0,25 Brois
>6*10"" 0,15 1/3 BEPTHKAIBLHOM
1#10°+1*10° 0,50 0,25 CTCHKH
Ha
TOPU30HTAIBHOU
TpyOe
OTBeT
0=5,9 Br/(M**°C); qg=1000 Br/m.
Brnaners - OCHOBHBIMU meTtoamu | [IpuMepHbIe TeMbl KOHTPOJILHBIX PadoT
MATEeMATHYECKOLO aHaIM3a " 1. OnpenenuTh KOHEYHYIO TEMIEPATypy BO3JIyXa JUIS BO3AYXOOXJIAIUTEIS C
MOJIETHPOBAHHS B o6macty | TOBepxHOCTHIO Harpesa F=1000 MZHpI/I CIIEYIOIIUX YCIOBUAX:
0
TEMIIEpATypa BO3AyXa, IIOCTYIIAIOIIEr0 B BO3AYX00XJIaAUTEND, t'=60 "C;
TEIUIOMAaCCOOOMEHHBIX ~ MPOIIECCOB B patyp Ayxa, YHaoI AYX A ’ ’

TEII0BOM oOopynoBanuu cucreM TT'B

- CriocobaMu OLIEHUBAHUSA 3HAYNMOCTH
" MPAKTUYECKOU MPUTOIHOCTH

IIOJIyYEHHBIX PE3YJIbTATOB.

o0BeM nupkKynupyromero Bozayxa VI=100000 M

HayaJibHas TEMIIEpATypa OXJIXKIAIOIEH BOIbI t'2=250C;

pacxon Boasl V=320 m3/u;

kod(urment Teronepeaaun k=30,5 Bm/(MzK JR

TEII000MEH MEXIy BO3JYXOM U BOJOW B BO3AYXOOXJAIHUTENE MPOUCXOIUT
MIPH TIPOTHUBOTOKE.

2. Onpepenuth  KOdPPHUIHUEHT pebpucToro

TEIUIONepesayn IS
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BO3AYXOOXJIAJAUTENSI TIPU CIECAYIONIMX YCIOBUSAX: PACIHOJOXKEHHE TPYOOK B ITydke
IIaXMaTHOE; CKOPOCTh BO3JyXa MeXAy peOpamu w=6 wm/c; nuamerp TpyOku du/dB
=24/22 mm; marepuan Tpyook - naryHb (A=90 BT/(M*rpanm)); Hapy>KHBIH JHAMETP
pebep D=55 mm; TommmHa pebep Op =0,3 MM (TEmIONMPOBOAHOCTH pedep Ap=45
BT/(M*rpan); mar pebep b=4,8 MM; cpemHss TeMIepaTypa OXJIKIAIOMIEH BOIBI
t2=260 °C; Temneparypa ropsiaero Bozayxa t; =500 °C.

3. OmpenenuTh TeMIIepaTypy BO3JyXa Ha BBIXOJIE U3 CKpyOOepa M CpeaHIOI0
Pa3HOCTh TEMIEPATYpP MEXKIY TEIUIOHOCUTEISIMH NP MPOTUBOTOKE, €CIIA B CKpyOOep
nocrtynaer Bo3ayx B koiamdectBel0000 xe/u mpu 11=150°Cu =420 Koonc/xe.
Oxnaxkaroias Bojia UMEeT TeMIiepaTypy Ha Bxoje t'>==15 °C u na BBEIXOJE t''2=55 0
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0) Ilopsaaoxk mpoBeleHUs MPOMEKYTOYHOWH ATTeCTAIMH, MOKA3aTeJM M KPHUTEPHUH
OLICHUBAHUS:

[IpomexyTounass arTectanus MO JUCHUIUIUHE «TermmomMaccooOOMEHHBIE TPOIECCHl B
TEIJIOBOM o0OopynoBaHuu cucteM TI'B» BkiIrO4aeT TEOpeTHYECKHE BOIPOCHI, MO3BOJISIOIIHE
OIICHUTH YPOBEHb YCBOCHHS OOYUAIONIUMUCS 3HAHWM, U MPAKTUYCCKUE 3aTaHUS, BBISBIISIONINC
cTeneHb chOPMUPOBAHHOCTH YMEHHUH W BIIaJICHUN, IPOBOJIUTCS B (JOpME 3aueTa C OIEHKOU U B
(opMe BBITMOIHEHUS U 3aLIUThI KOHTPOJIBEHONU PaOOTHI.

3ader MO MAHHOW AUCIUIUIMHE MPOBOAMTCS B YCTHOW ¢dopme 1Mo Ouieram, Kaxabld W3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIIPOCA U OJIHO MPAKTUUYECKOE 3a/IaHUE.

IToka3zaTenu u KPUTEPHUH OLICHUBAHUA 3a4eTa:

— Ha OLICHKY «OTJHYHO» (5 6amioB) — 0Oyyaromuicss 1EMOHCTPUPYET BBHICOKUN yPOBEHB
C(OPMHPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE, CHCTEMAaTHYECKOE€ M TJIyOOKOE 3HaHHE
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeET
3HAHUSMM, YMEHUSMH, IPUMEHSET UX B CUTyallUsAX IMOBBIIIEHHOM CI0XKHOCTH.

— Ha OILIGHKY «Xopomo» (4 Gaimna) — oOyyaromuiics AEMOHCTPHPYET CPEAHUN ypOBEHb
C(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMs, YMEHHsI OCBOEHBI, HO JOIyCKAIOTCA
HE3HAUUTENbHbIE OIIMOKHM, HETOYHOCTH, 3aTPyIHEHHUS TpH aHAJUTUYECKUX OIEpaLHusX,
NepeHOoCce 3HAaHUH U YMEHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.

— Ha OIICHKY <«YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiics JIEeMOHCTPHPYET
IIOPOTOBBIM YpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIMH: B XOJ€ KOHTPOJIBHBIX MEPONPUATHH
JIOMYCKAIOTCS OLIMOKH, TPOSIBISETCS OTCYTCTBHE OTACNbHBIX 3HAHWH, YMEHUH, HAaBBIKOB,
00y4aroIMiCs HUCHBITHIBACT 3HAUUTENbHBIE 3aTPYJAHEHUS IPU ONEPHUPOBAHUU 3HAHUSAMH H
YMEHMSIMU NIPU UX IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIICHKY «HEeYJI0BJIETBOPHUTEJbHO» (2 Oamna) — oOydJaronuiics IeMOHCTPHPYET
3HaHus He Oornee 20% TEOpeTHYECKOro MaTepuana, JOIMYCKaeT CYHIECTBEHHBIC OIIUOKH, HE
MOYKET [TOKa3aTh UHTEIJIEKTYyalIbHbIE HABBIKM PELIEHUs MPOCTHIX 3ajad.

— Ha OLICHKY «HEYAOBJIETBOPUTENbHO» (1 Oamn) — oOyyaromuiicss He MOXKET MOKasaTh
3HAaHUS Ha YPOBHE BOCIPOM3BEICHUS M OOBACHEHHS HWH(POpPMALMU, HE MOXKET II0Ka3aTb
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



8 YueOHo-MeTon4ueckoe M MHGPOPMALIMOHHOE 00eciedeH e T CIUILIUHBI (MOLYJIs1)

a) OcHoBHas JuTEpaTypa:

1. IIBetkoB @.®., TemmomaccooOMeH : y4deOHUK i By3oB / D.D. I[etkoB, B.A.
I'puropees - M. : I/ISILaTeJ'II)CKI/II/I nom MOMU, 2011. - 562 c. - ISBN 978-5-383-00563-7 - TeKCT
anektponHsli  // OBC "KoHcynpTanT  crysaeHra" : [caiiT]. -  URL
https://www.studentlibrary.ru/book/ISBN9785383005637.html (mata obpamenus: 29.09. 2020)
Pexxum octyma : 1o noanucke.

2. Kynunos, A. A. TermomaccooOmeH : yaeOHoe mocooue / A. A. KyauHos. - Mockga :
NHOPA-M, 2020. - 375 c. - (Bricuiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-16-011093-6.
- Teker : onektponubrii. - URL: https://znanium.com/catalog/product/1046937 (nara
obparmenus: 29.09.2020). — Pexxum noctyma: 1mo moamnucke.

3. bproxanos, O. H. Termmomaccooomen: Yueonuk / O.H. bproxanos, C.H. IlleBuenko. -
Mocksa : HULL Undpa-M, 2012. - 464 c. (Briciiee o6pazoBanue: bakanaspuat). ISBN 978-5-
16-004803-1. - Tekct : snektponHbIi. - URL: https://znanium.com/catalog/product/258657
(mata obpamenus: 29.09.2020). — Pexxum gocTyrma: mo moAmnucke..

0) JlonoTHUTEILHAS JTUTEPATypa

1. Mupam A.O., TEXHUYECKAS TEPMOAMHAMUKA. TETDIOMACCOOBMEH /
A.O. Mupawm, B.A. TlaBnenko - M. : UznarensctBo ACB, 2017. - 352 c¢. - ISBN 978-5-93093-
841-8 - Teker : anexktponHsli // OBC "KoncynbranT crynmenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html (mata obpamenus: 29.09.2020). -
Pexxum noctyma : 1o noanucke.

2. ApxunoB, B. A. ®u3uMKo-XMMHUYECKHE OCHOBBI IPOIIECCOB TEILIOMACCOOOMEHA:
VY4yebnoe mocobue / ApxumnoB B.A. - Tomck:U3n-Bo Tomckoro nonutex. yauBepcurera, 2015. -
199 c.: ISBN  978-5-4387-0539-0. -  Tekct :  oanektponnsidi. -  URL:
https://znanium.com/catalog/product/673007 (mara obpamenus: 29.09.2020). — Pexxum goctyma:
10 TIOATIHUCKE

B) MeToanuyeckue yKa3aHus

1 TpyOuusina, I'.H. VccrnenoBanue KUIEeHUs BOJAbl B HEOTPAaHHUYECHHOM 00BbEME: METO/I.
yKazaHus K aboparopHoit padote / I'.H. Tpyouneiaa, 3.C. [llamoBanoB; MarHuTOropckuii roc.
texHuueckuid yH-T uM. I'.1. HocoBa. — Marnutoropck: MI'TY um. I'.'1. HocoBa, 2008. — 16c.:
ui. - TekcT: HemocpeACTBEHHBIHN

2. Tpybuusina, I.H. Meronndeckue ykazaHusi 1 KOHTPOJbHBIC 3aJJaHUS 110 JUCLUIUINHE
“TeruiomaccooOMeH” : METOJA. yKa3aHWs K BBITIOJIHCHHIO KOHTPOIBHBIX pabdor / I.H.
TpyOunsina, M.B.Cukepun; Marauroropckuii roc. texuudeckuii yH-T um. .M. Hocoma. —
Maruurtoropck: MI'TY um. I'.11. HocoBa, 2011. — 28c.: ui. - TekcT: HENOCPEICTBEHHBIN.

3. Ockonkos, C. B. TemomaccooOMeHHOE 000pYJIOBaHUE MPEANPHUITUN @ METOJUYECKUE
yYKa3aHUsl 10 BBIIOJHEHUIO KypCOBOIO IPOEKTa ISl CTYAEHTOB HAIpPaBJIEHUS IOArOTOBKHU
140100 "Temmosnepreruka" / C. B. Ockonkos, JI. B. Hwukxomaes ; MITY, Kad.
TEIUIOTEXHUYECKUX U PHEPreTUUecKux cucteM. - Maruurtoropck : MI'TY, 2012. - 1 snekTpoH.
OIIT. JIUCK (CD-ROM). - 3ara. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload Tname=1547.pdf&show=dcatalogues/1/1124
725/1547.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - Teker
3JIEKTPOHHBIN. - CBelleHust JocTynHbI Takke Ha CD-ROM.
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r) [Iporpammuoe o6ecneuenue u UHTepHET-pecypcebl

IIporpaMmmHoOe obecnieyeHue

Haumenosanue 110 Ne norosopa Cpox aeiicTus
JIULICH3UH

MS Windows 7

Professional (mst J1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7

Professional (s J-757-17 ot 27.06.2017 27.07.2018

KJIACCOB)

MS Office 2007 Ne 135 or 17.09.2007 Geccpouro

Professional

7Zip cB000IHO pacrpocTpansemoe 10 OECCPOYHO

Bbpayzep Mozilla Firefox cB00OOIHO pactpocTtpansemoe [10 OeccpouHo

Bpay3ep Yandex cB000IHO pacrpocTpansemoe 10 OECCPOYHO

FAR Manager cB000THO pacnpocTpansemoe 110 0OCCCPOYHO

IIpodeccnonanbHble 6a3b1 JAHHBIX 1 HH(OPMaIMOHHBIE CIPABOYHbIE CHCTEMBbI

Hassanue xypca

CchlIKa

Hamnonanbuast uH(}OPMaIMOHHO-
aHaIuTUYeCKasd cucreMa — PoccUUCKUN MHIEKC
Hay4yHoro nutupoBanus (PHII)

URL:
https://elibrary.ru/project_risc.asp

[TouckoBass cucrema Axanemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

Mngopuanmonnas cuctema - Eaunoe)  yypy - 0 ivvindow.edu.ru/
OKHO JIOCTYTa K HHPOPMAIIMOHHBIM pecypcam
Poccwuiickas ['ocynapcTBenHas https://www.rsl.ru/ru/4readers/catalo

ouobimoreka. Karanoru

gues/

DJEeKTpOHHbIE  pecypchl  OubImoTexu
MI'TY um. I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Defa
ult.asp

MexayHapoHas HayKOMETpUYeCKast
pedepaTuBHas U IOTHOTEKCTOBasE 0a3a aHHBIX
Hay4HBIX m3nanuii «Web of science»

http://webofscience.com

MexyHapoHas pedeparuBHas u
MOJIHOTEKCTOBAsl _cIipaBoyHas 0asza  JaHHBIX

http://scopus.com

MexnyHapoaHass 0a3a TOJTHOTEKCTOBBIX
JKypHaJIOB Springer Journals

http://link.springer.com/

MexayHapoaHas KOJUICKIUMS HAYYHBIX
MPOTOKOJIOB MO PA3JIMYHBIM OTPACISIM 3HAHUU

http://www.springerprotocols.com/

MesxtyHapoTHast 0a3za HAyYHBIX
MaTepHaJIOB B 00JacTH (PU3MYECKHX HAYK H

http://materials.springer.com/

MexnyHapoaHas 0a3za  CIpPaBOYHBIX
W3aHWi 10 BCEM  OTpaciasM  3HAHHH

http://www.springer.com/references

9 MaTepuajibHO-TeXHUYeCKOe ofecneydeHue JUCIUININHBI

MaTepI/IaJIBHO-TGXHI/I‘-IGCKOG obecrneucHue JUCLHUIIIIMHBI BKIIFOYACT!
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Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauTopun

JlexuvoHHBIE Ay TUTOPUHU

MynbTUMEOUIHBIE CPEACTBA XPAHEHMS, IIepeladyud WU
npeicTaBieHus MHPOpMAaLMU (MHTEpAaKTUBHAs JIOCKa B
KOMIUIEKTE C IIPOEKTOPOM M KOMIIBIOTEPOM).
JIeMOHCTpallMOHHBIE  CTEHIBI,  IUIAKATBhl,
nocoous.

HarJIsiJHbIC

ITomermenust o caMOCTOATEILHOM
paboTbI

[Tepconanbupie KoMmmbrOTEpPHl C¢ maketom MS Office,
BBIXOAOM B I/IHTepHeT U C OOCTYIIOM B JBJICKTPOHHYIO
nH()OPMaIMOHHO-00Pa30BaATENHHYIO CPEly YHHBEPCUTETA.

Aymutopuu  JUIs  NPaKTHYECKUX | JIeMOHCTpAallMOHHbIE  CTEHJBI, IUIAKAThl, HAarJSIHbIC
3aHATUH, TPYNIOBBIX | TOCOOUS

UH/IMBUYAIBHBIX  KOHCYJIbTAIIHA,

TEKYIIETOo KOHTPOJIS u

MIPOMEXYTOUYHOU aTTECTALUU

[Tomemenuss ansa xpanenuss wu | Ulkapsl u  cremnmaxu I8 XpaHeHHs — yueOHO-
npOopHIAKTHIECKOTO METOAMYECKON JOKYMEHTAllMH, Y4eOHOro 000pyHIOBaHMS
o0cIy)KMBaHUS y4eOHOTrO | 1 y4eOHO-HATJISAIHBIX IMOCOOMH; HMHCTPYMEHTHI "
000pyI0BaHUS 00opy0oBaHUE I OOCITY>KUBAaHUS
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