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Jiner perucTpanuu H3MEeHeHHIl i JONOoJHeHHIT

Ne Paznen Kpatxoe cogeprxanue JHara. [Tonmuce
/I | IPOrPavMMBI W3MEHEHUSI/IOTTOTHEHUS Howmep 3aB.
IPOTOKOJIA xadeapoit
3aceaHus
Kadeapsl
1 8 AKTyaIu3aIus pazgena  «Yyebno- | 11.09.2018 )
METOLHUYECKOe " nrdopmaronHoe | [Tporokosn Ne2 &V/
obecreyeHHe AHCUKIUTHHBD)
2 8 AKTyaIu3anusl OCHOBHOI u | 10.09.2019
ICIIONHMUTENBHOH JuTepatypsl, a Takxke | [Ipotoxom Ne2
IPOrPaMMHOIO OOSCIICUeHUs] U HHTECPHET- /ﬂ/
pecypcoB B pasnene «YuebHo- ‘
METOJHUYECKOe " HH(OPMALHOHHOE
obecrieyeHie JUCIUTITHHED)
3 8 AKTyanuzauus OCHOBHOH u | 01.09.2020
JIOTOTHUTENBHON JiiTepatypel, a Taxke | [Iporoxon Nel

IPOrpaMMHOI0 OOeCleueHuss W WHTepHeT-
pecypcoB  «YueQHO-METOAMYeCKOoe  H
HHQOPMAaHOHHOE obecrieueHue
JUCIUIUIHHbBIY

%/ 2




1. lesiu 0CBOEHUSA AU CIUTIIUHBI

Llenstmu ocBoeHUs! TUCHUIUIMHBI «TeopeTndeckue OCHOBBI TEIUIOTEXHUKH (TEeXHHUYECKas
TEPMOJIMHAMHMKA M TEIJIOMAacCOOOMEH)» SBIsIieTCs (pyHIaMEHTaIbHOE H3yueHHE CTYACHTaMH
OCHOB TEXHMYECKOH TEPMOIMHAMHMKH W TEIUIOTEXHUKH; 00ECHeYeHNEe 3HAHUSMU CTYICHTOB B
00JIaCTH TEXHUYECKOM TePMOJMHAMUKH U TEIJIOMacCOOOMEHa, OTHOM M3 0a30BBIX MHKEHEPHBIX
JHMCIUIUIMH CHENUATbHOCTH, YTO MO3BOJISET CO34aTh (QYHIAMEHT /sl He()OPMAIbHOTO YCBOCHUS
Marepuaia NpoPWIMPYIOMIKUX AMCUUIUIMH: OTOIUICHHS, BEHTWISALWHU, TEIJIOCHAOKCHHUS,
ra3ocHa0XeHUs U Ap.

3agauM AMCUHMIVIMHBI — OBJIQJICHUE CYLIIHOCTHIO M METOJAaMH TEPMOJIUHAMHUYECKHX
pacderoB; pa3BHUTHE TBOPYECKOTO MOAXOJA TPH  HCHONB30BAaHUM  3JIEMEHTOB  TEp-
MOJMHAMUYECKOTO aHAJIN3a, a TAK)KE OBJAJCHUE CTYJICHTaMH (PU3NYECKON CYITHOCTBIO MPOIEC-
COB TIEpEHOCA TEIUIOTH M MAacChl; Pa3BUTHE HABBIKOB IPAKTHYECKOTO MPUMEHEHHS 3HAHUH IS
pelIeHnsT KOHKPETHBIX 3a7ad B OOJIACTH TEIMJIOra30CHAOXKEHMs, OTOIUICHHS, BEHTHJIALUH,
KOHJUIIMOHUPOBAHUS BO3AYXAa, TEIJIOT€HEPUPYIONINX YCTAaHOBOK.

2 Mecto aucuuiuinabl B cTpykrype OOII noaroroBku 6akanaBpa

Huctiunmuaa  b1.B.06  «Teopernueckne OCHOBBI — TEIJIOTEXHUKH  (TEXHUYECKAS
TEPMOJMHAMHKA M TEIUIOMAacCOOOMEH)» SIBISIETCS 00S3aTENbHON IUCIUIUIMHON BapUaTHUBHOM
YaCTH MAaTeMaTHYEeCKOTO U €CTECTBEHHOHAYYHOTO IMKJA MPOuUis — TEIIora3ocHaOKeHue M
BEHTUJISIIIHS.

N3yuenne MUCHUIUTMHBI 0a3upyeTcsl Ha 3HAHUSAX, YMEHUAX W HaBBIKaxX, MPHOOPETEHHBIX
CTYJICHTaMH B XOJ€ U3Y4YCHUS JUCIUIUINH:
- Mamemamuxa: TEOPHUs aIrOpuTMOB, HuddepeHInaTbHOe U MHTETPAIBHOE HCUUCICHUS,
BEPOSITHOCTh M CTAaTUCTUKA, »JJEMEHTapHash TEOpUsl BEPOSITHOCTEW, MOJEIU CIIy4alHBIX
MPOIIECCOB, CTATUCTUYECKHUE METOIbI 00PaOOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX;
- ¢u3uka: OCHOBHBIE TIOHSTHUS MEXAaHUKH; MOJICKYJSpHas (HU3uMKa ra3oBOr0 H >KHUIKOTO
COCTOSTHUS, (ha30BbIE TIEPEXOJIBI;
- ungopmamuka: oOIAs XapaKTEpUCTUKA TPOIECCOB cOopa, mepenadd, oOpabOTKH U
HaKOIUICHUs WHQPOPMAIMK; MOICIH peuieHUus (YHKIMOHATBHBIX W BBIUYMCIUTENBHBIX 3a/1a4;
AITOPUTMU3ALINS U IPOrpaMMHUpPOBaHue; 0a3bl JaHHBIX; KOMITbIOTEpHAs TpaduKa;
- Xumus: XAMHYECKHE CHCTEMBI: PACTBOPHI, AMCHEPCHBIE CHUCTEMbI, 3JIEKTPOXUMHYECKUE
CHUCTEMbI; XUMHUYECKas TEPMOJAMHAMUKA M KHHETHKA: SHEPreTHKa XUMHUYECKHUX IPOILIECCOB,
XUMUYECKOoe U (pa30BO€ pPaBHOBECHE, CKOPOCTh PEAKIMH W METOAbl €€ PEeryJUpPOBaHUS,
peaKIuOHHAsI CTIOCOOHOCTh BEIIECTB: XUMUS M MEPUOIUYECKasl CHCTEMa 3JIEMEHTOB, KHCIOTHO-
OCHOBHBEIC M OKHCIIMTEIIFHO-BOCCTAHOBUTEIBHEIC CBOMCTBA BEIIECTB,
- eudpasnuka TUJIPOCTATHKA, OCHOBBI THUJIPOJUHAMHKHU, THUIAPABIMYECKHUE COMPOTUBIICHHUS,
YCTAHOBMBIIIEECS M HEYCTAHOBUBILIEECS IBUKECHUS KUIKOCTH; UCTEUECHUE KUIKOCTH

3HaHUST U YMEHHUS CTYJIEHTOB, IOJYYEHHbIE TP HU3YYCHUH  JUCIUIUIMHBI
«TeopeTndeckue OCHOBBI TEINIOTEXHUKHU (TEXHHUYECKAs] TEPMOJUHAMUKA U TEIJIOMAcCCOOOMEH)»
OyayT HEOOXOAMMBI UM MPHU NalbHEHUIIEM H3yYEeHUU TAKUX AUCHUIUINH, Kak «OTOIIeHUe»,
«Bentunsanusa», «KoHnumuoHnpoBaHue BO3ayXa M XOJOJIOCHAOKEHHE 37aHUi», «[ eHepaTopsl
Terna», «lleHTpann3oBaHHOE TEIMJIOCHAOXKEHNE», «ABTOHOMHOE TEIUJIOCHAOXKEHUE 3IaHUi» U
MIPH BBITIOJTHEHUH BBITTYCKHON KBATM(PUKAIIMOHHON PaOOTHI.

3 Komnerenuuu oOy4dawomierocsi, ¢opMupyemMble B pe3yJibTaTe OCBOEHUSA
AMCUMILIMHBI M IVIAHUPYeMble Pe3yJbTaThl 00yYeHUst

B pesymbratre OCBOCHHMS AMCIUIUTHHBI «TeopeTHYecKre OCHOBBI TEIUIOTEXHHUKH
(TexHUYeCcKass TEpPMOJWHAMUKA M TEIIOMAacCOOOMEH)» OOydarolmuiics IOHKeH o00JanaTh
CIICTYIOIIIMMH KOMITETECHITUSMHU:



CrpyKTypHBII
JIEMEHT

KOMIICTCHII UM

[Tnanupyemble pe3yabTaThl O0y4eHUS

OIIK-1 — criocoOHOCTBIO MCIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JTUCHHUIUINH B
po(heCCHOHAILHOM  JICATEIBbHOCTH, TPHMEHATh METOABl MaTEeMaTHYeCKOrO aHajiu3a |
MaTEeMATHYECKOTO (KOMITBIOTEPHOTO) MOJSIUPOBAHMSI, TEOPETHUECKOTO U IKCIIEPUMEHTATHHOTO

HCCICO0BaHUA

3HaTh

1. 3akonbl: IlepBbIil 3aKOH TEPMOAMHAMUKK TMPUMEHUTEIBHO K 3aKpbITOH
CUCTEME U K CTallMOHAPHOMY IOTOKY, BTOPOH 3aKOH TEPMOAMHAMUKH MU €O
CBS3b €  MeToJaMH  OLEHKH  S()PEKTUBHOCTH  TEIIOTEXHUYECKOIO
0o0OpyIOBaHUs, TPETUH 3aKOH TEPMOJUHAMUKH. 3aKOHBI, CBS3aHHbBIE C
COCTOSIHUSIMU U MPOLIECCAaMU PAa3IMYHBIX pab0vMX BELIECTB - UACATHHOTO Ta3a,
ra30BOil cMecH, pealbHOTo ra3a (mapa), IByx($a3Hoi CUCTEMBI.

2. BenuuuHbl, XapakTepu3yroUue:

- COCTOSIHUE TEPMOJMHAMUYECKOW CUCTEMBI - P,Y, T-mapameTprl, BHYTPEHHSA
SHEPTHUsl, SHTAJBIINA, SHTPOIIHUS U JIp.

- TEpPMOJIMHAMHYECKHUE MPOLIECCHI - TEIJIOTa, paboTa, TEMI0EMKOCTb;

- TepMOAMHAMHUYECKYIO 3 (deKTUBHOCTH - Tepmudeckuit KIIJI, xomoaunbHbIH
KO3 PHUIHUEHT, OTONUTEIbHBIN KOAPDHUIMEHT U Jp.

3. IlonsTUs: TepMOAMHAMHUYECKas CHCTEMa, apaMeTpbl COCTOSAHUA, (PYHKIIMU
mporiecca, paBHOBECHBIH Mpolecc, OOpaTHMBI  Mpolecc, YpaBHEHUS
COCTOSIHMSI, TEPMOAMHAMUYECKAs TUarpaMma, MOJUTPOIHBIN MTPOLeCcC U T.1.

4. Bunmel M 3aKOHBI TEpeJadyd TEIUIOTHl Kak B OAHO(A3HBIX, TaKk U B
IByx(ha3HbIX cpelax MpH CTAllMOHAPHBIX M HECTAI[MOHAPHBIX peXHUMax, 3HATh
BEJIMYMHBI, XapaKTEePU3YIOIINE MEepeHOC TEIUIOTHl M MacChl, 3HATh CIOCOOBI
MHTEHCU(PUKALUU TeTIonepeaaun

YMmern

1. [IpuMeHsTh TIEpPBBI 3aKOH TEPMOJMHAMHUKUA I  COCTaBJICHUS
SHEPTEeTUUYECKOro OajlaHca TEIUIOTEXHUYECKUX YCTAHOBOK WJIM TETUIOBOTO
OanaHca JIUIsl CHCTEM, B KOTOPBIX HE MMPOU3BOJIUTCS padoTa.

2. Vcnonb30BaTh ypaBHEHHE COCTOSHHS MJICAJILHOTO raza, B TOM YHWCIE IS
ra30BBIX CMECEH,

3. TIpoBoauTh aHAIW3 M pacdyeT TEPMOAMHAMUYECCKUX IMPOIIECCOB M3MECHEHUS
COCTOSIHMSI HJICAJIbHOTO ra3a, BOASHOTO Mapa U BJIAXKHOTO BO3/1yXa.

4. PaccunThIBaTh MPOIECCHl UCTEUCHUS U APOCCETUPOBAHMS Ta30B U MAPOB

5. Onpenenarb MOIIHOCTh KOMIIpeccopa (Hacoca, BEHTWIATOpA) C
WCIIOJIb30BAaHUEM ONITUMAJILHOTO PacpeieTICHUS JABJICHUS 110 CTYIICHSIM.

6. IlpoBomuth anHanmu3 3G(HEKTHBHOCTH IUKIOB TEIUIOBBIX JBUTATENCH,
XOJIOAMJIBHBIX YCTAHOBOK M TETJIOBBIX HACOCOB.

7. llpuMeHUTH TMONYYEHHBbIE 3HAHUS [JIs OMUCAHUSA KOHKPETHOTO Ipolecca
nmepeAadynd TEIJIOTHl B almaparax M HMX JJEMEHTaX, y4ecTh BIHMSHUE psiia
(hakTOpOB, TaKMX KaK HM3MEHECHHE (PU3NYECKUX CBOMCTB, TEMIIEPATYpHI,
JABJICHUS, IIIEPOXOBATOCTH HA HHTEHCUBHOCTH TEIIO0OOMEHA;

8. OCBOUTHh METOJMKH pacyeTa MPOILIECCOB CTAI[MOHAPHOW M HECTAIIMOHAPHOMN
TETUIONPOBOJHOCTH, KOHBEKTUBHOTO, JIYYUCTOTO U CIIOKHOTO TEIUIO0OOMEHa, a
TaK)Ke METOJIMKH pacueTa TeruioooMeHa nmpu (pa30BbIX MPEBPAIICHUSX.

Bnanets

1. Meroaukoil pacyera TEpMOJIUHAMUYECKUX MAPaMETPOB UICATBLHOIO Traza u
ra3oBBIX CMeced H OMnpeaAciiATE TCPMOAWUHAMHUYCCKHUC MApaMCTPbl BOAAHOTO
napa IyTeM MCIOJIb30BaHUS JuarpamMmm U TabJIuLI.

2. IlpakTHuecKMMHM HaBBIKAMH  OIpEJECIIEHUE TEIJOTHl M paboThI
TEPMOJMHAMHYECKOr0 Ipolecca JUIsl pa3IU4HbIX pab0uMX BEHIECTB.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUN

[Tnanupyemble pe3yabTaTbl 00y4eHUs

3. PacdeToM M 3KCHEPUMEHTAIBHBIM HCCICIOBAHUEM MPOIECCOB M3MEHEHUS
COCTOSIHUS BJIA’KHOT'O BO3AyXa C UCTIOJIB30BAHUCM NHUAaTrpaMMBlI.

4. Metonukoir ompeaenenus Tepmuueckoro KIIJI wu  xo3ddunuenton
peoOpa3oBaHus MO 3a/IaHHBIM ITapaMeTpaM IUKJIA.

5. [IpakTHYecKMMH HaBBIKAMH B MPUMEHEHUH MaTEMAaTHYCCKHX MOJENCH TpU
KOJIMYCCTBCHHBIX pacuCTax TCMIICPATYPHBIX oJIel U KOJIMYECTBa HepeHaHHOﬁ
TEIUIOTHI.

IIK - 13 - 3HaHMeM HayYHO-TEXHUYECKON MH(POPMAIIUHU, OTEYECTBEHHOTO U 3apyOEKHOT0 OIbITa
10 MPODUITIO IEATETLHOCTH

3HaTh Hay4Ho-TexHuYecKkre KypHaJlbl OTEUECTBEHHOTO U 3apyOEKHOTO M3JIaHUHU I10
PO(UITIO CIEIMATIEHOCTH

YmMmeTh [Tonb30BaTbCs KOMIBIOTEPHBIMH TEXHOJIOTUAMHU ISl U3BJICUEHUS] HHPOPMAITIT
U3 UHTEPHETa, MyOJIMYHBIX OMOINOTEK

Bnaners KoMmbroTepHsIMU TpOrpaMMaMu, HCTIOJIh3yEMBIMU 0 TPOMUITIO TOJTOTOBKH




4 CTpyKTypa u cofepKaHue JUCHUILINHBI

OO01mast TpyA0€MKOCTh JUCIUILINHBI COCTABISAET 6 3a4eTHBIX euHUI] 216 akaj. 4acoB, B TOM YHUCIIE:

— KOHTakTHas pabota — 17,2 akaj. 4acoB:

- aynutopHas — 14 akaj. 4yacos;

— BHEayIUTOpHAs — 3,2 aKaJ. 4acoB
— camocTosaTenpHas padora —190,1 akan. gacos;
— TOATOTOBKA K 3K3aMeHY — 8,7 akaj. Jaca

AynutopHas % =
: )
KOHTaKTHasi pabora | & 5 dopma TeKymiero £ 5
o (B aKaj. Jacax) 5 &~ . | KOHTpPONIS yCIIEBAEMOCTH 2 g 2
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2 x| E® |2¢ aTTecTaluu = IS
¢ |S535 £3 |52 g
= oo SNEC I (&) <
Pa3nen 1. 3aKkoHbI TEPMOAMHAMUKH 3
Tema 1.1 [TepBoiit 3aKoH| 3 2 - 20 |CamocTrosiTenbHOE U3yUYECHHE VYcerHbll onpoc OIIK-1 -3,y
tepMonuHamMuKHu. [loHsTHe paboTHl B y4eOHOH TUTepaTyphI
TEPMOJIMHAMHMKE,  TOHATHUE  TEIUIOTHI BeinonHeHue ToManiHux
npouecca. 3aJaHuN

Tennora u pabora xak (Gopmbl nepenayn
SHEPruH. OKBUBAJICHTHOCTH TEIUIOTHI H

paboThI. N30x0pHbIH, n300apHbIi,
M30TEPMHUYECKUH, aanabaTHbIH,
MIOJIMTPOIHBINA Iporneccsl. Bropol 3axkoH
TEPMOJUHAMUKHU. OcHoBHbIE

(GOpMYITHUPOBKH 3aKOHA, UX (PUINYCCKUI
CMBICII, CBSI3b C MPUHLMIOM JIEHCTBUS
TexHuueckux ycrtpoiictB. Lluxn Kapho,
omnpeaeeHue TEPMHYECKOTO KIT.
Teopema Kapuo. Ounrpomms. T-S -

IToaroroBka K ayIMTOPHBIM
3aHATHIM




AynutopHas % =
KOHTaKTHas pabora | o ®dopmMa TEKYILIETO é S
o (B akazn. Jyacax) 5 =R o KOHTpPOJISI YCIIEBAEMOCTH 2 £ 5
Pazgen/ rema = ) % Bug camocTosiTestbHOU " 2 § E
JIACLIUILIUHBI & - c = E = g g § paboThI HpOMEXYTOTHOM % % %
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JrarpaMmma (TemoBas JarpaMmma)
OcHoBHBIE TIpoIIecCH B KoopauHarax T-S.
AHaJIUTHYECKOE  BBIPAXKEHHE  BTOPOIO
3aKOHa
Tema 1.2 Vpasuenue Ban-nep-Baansca - 2 30 |[CamocTOsATENbHOE U3yUEHUE YcTHbIi onpoc OIIK-1 -3,y
TepMoguHamMu4ecKkre mapaMeTpbl BOJbI U 21 y4eOHOU JTUTEPATYPHI [TpoBepka
BOJISTHOT'O napa. IIpouecc Boimonnenue AITP Nel MPAKTUYECKUX 3aJaHUI
napooOpa3oBaHus B pv u T-s [ToaroroBka Kk ayAMTOPHBIM
muarpammax  JKHUIKOCTP B COCTOSIHHH 3aHSITHIIM
HACBIIICHNUS. M CYXOW HACBILICHHBIM IIap
Bnaxhelii map, creneHb CyxXOCTH mMapa.
Ileperpersiit nap.
HToro no pasneny 2 2 50
21
Pa3nen 2. CpoiicTBa peanbHbIX pabounx| 3
BEIIECTB u OCHOBHbIE
TEPMOJIMHAMHYECKHIE MTPOIECCHI
Tema 2.1. Bnaxxaeiii Bo3myx. DHTambIUsA| 3 1 1 20 |CaMmocCTOATENbHOE  HU3YyYEHHUE YceTHbIl onpoc OIIK-1 -3,y
BIaXHOrOo Bo3ayxa H-d amarpamma yueOHOI TuTepaTyphbl TK-13 -3y,
BJIQKHOTO  BO3AyXa -  NPHUHIMIBI
IIOCTPOCHHUS, XapaKTepHble 0COOEHHOCTH,
orpeziesieHue mapaMeTpoB.
Tema 2.2 lcrteueHnue raza W3 MPOCTOTO 1 1 30 |CamocTosTenbHOE U3yUYEHHE YceTHbIl onpoc OIIK-1 -3,y
coma. Ilepexox 4depe3 CKOpOCTh 3BYKa,| 3 y4eOHOM TUTepaTyphl




AynutopHas % =
KOHTaKTHas pabora | o ®dopmMa TEKYILIETO é S
o (B akazn. Jyacax) 5 =R o KOHTpPOJISI YCIIEBAEMOCTH 2 £ 5
Paznen/ tema = ) % Bupg camocroaTenpbHON " 2 § E
JMCIUTLTUHBI < - 5wl % g g § paboThI HpOMEXYTOTHOM % % %
=l &l £ & (20 aTTecTaluu = )
= O I s T |2 ® = 2
= |28 B8 |8~ S
KpuTHUecKre mnapamerpsl  McTeueHue Brimonnenue nomamHux
UJealbHOro rasza yepe3 comio JlaBans. 3aaHui
HpoccennpoBanue razoB u napoB [ToaroroBka Kk ayAMTOPHBIM
3aHSTHIIM
HToro no pasneny 2 2 50
Pasnen 3. Tepmomunammka moTOKa.| 3
[uknael  TEMJIOCUIOBBIX YCTAaHOBOK U
KOMITPECCOPHBIX MaITNH
Tema 3.1 TepmomuHamudeckwii anamu3| 3 - 20,1 |CamocTosTeNnbHOE H3yYeHUE YcTHBIN ompoc OIIK-1 -3,y,8
mpolecca CKaTus razoB B KOMIIPECCOpe. yueOHOM TUTepaTyphbl
N3orepmuueckoe, anuabarHoe, Brinonnenue poMaiHux
MOJINTPOITHOE ~ CKaThe. Y4eT pPaboThI 3aaHui
POTaJIKUBAHHUS. MHorocryneH4arsii IToaroroBka K ayIMTOPHBIM
kommpeccop. OrmpeneneHne MOUTHOCTH 3aHITHSIM
npuBoia Kommpeccopa. M3o0paxenue
TEPMOJMHAMHYECKOTO aHajn3a padoTh
KOMIIpeccopa Ha p-v, T-s Auarpammax .
Tema 3.2. [Huknel  mapocumnoBeix| 3 - 2 30 |CaMocCTOsTEIPHOE  HW3y4YeHHUE
YCTaHOBOK. Cxema IITY. Metoasl 21 yueOHOI TuTepaTyphbl
noBblieHus: Tepmuyeckoro KIIJ mukia [ToaroroBka Kk ayAMTOPHBIM OITK- 1 5.v.8
Penxuna [Muxn co BTOPUYHBIM 3aHATHIM K — 13 3;]}];’
neperpeBoM mapa Lukn ¢ pere-
HEpPaTUBHBIM TIOJIOTPEBOM MUTATEIBHOMN
BOJbI. bamaHc sHeprum MmapoTypOMHHOMN
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yctaHoBku, KIIJI, ero cocraistomue
TepMoauHaMU4eCKUI aHaJIn3
TEeTII0(UKAITMOHHON YCTaHOBKH
CpaBHeHue KOMOWHHPOBAHHOM u
pa3zenbHON BBIPAOOTKH AIICKTPOIHEPTUU
U TeroTel KoadduimenT ucrnonb30BaHus
TETJIOTHI
HToro no pazaeny. 3 - 2 50,1
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Pa3nen 4. [lepeHoc TensioBoii YHeprumn 3
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Tema 4.1 OcHOBHbIE TOHATUS H| 3 1 30 |Ilouck JIOMOIHUTEIbHON VYcTHBIH onpoc OIIK-1 -3,y,B
onpenenenus. OnpeneneHue mporecca uHpopMaUd 1O  3aJaHHOU IIK-13 - 3,y.8
TeII000MeHa, CIoco0bl TIEpeHoca Teria. TeMe (pabota c
TemnonpoBoIHOCTD, KOHBEKTHBHBII oubnuorpaduyeckum
TEIJIO00MEH, TEIIOOOMEH H3IIYyYCHHUEM, MarepuaiamH,
CIOXHBIA TeriooOMeH. TemmeparypHoe CIIPABOYHHUKAMH, KaTaJloOramu,
nojie, U30TEpPMUYECKasi IOBEPXHOCTb, CJIOBapsIMH, SHIUKIIONEIUIMU
TPaUEHT TeMIIepaTyphl, TEIJIOBOM MOTOK,
IUIOTHOCTh TEIJIOBOTO TOTOKA, JIMHUS
TEIUIOBOTO TOTOKA, MOIIHOCTh BHYTPEH-
HUX MCTOYHHUKOB TEIUIOTHI. 3akoH Dypre.
TemmonpBogHocts  cpen.  Hduddepen-
UAIbHOE YPaBHEHUE TETIOMPOBOIHOCTH.
YcnoBuss OAHO3HAYHOCTU. [ paHHUYHBIC
yCIIOBUSL TIEPBOT0, BTOPOTO M TPETHETO
pona. TermnonpoBogHOCTh pu
CTaIlMIOHAPHOM PEKHME.
Tema 4.2 TemaonpoBOJHOCTh  IPH 1 2 10 |CamocTosATeNnbHOE U3Y4YeHUE YcTHbIi onpoc OIIK-1 -3,y,8
TPaHUYHBIX YCJIOBHUSX TPETHEro poja. yueOHOM TUTepaTyphl [TpoBepka
Koaddumuent rtemmoormaun, TepMudec- Boinonnenue AITP Ne2, 3 MPAKTUYECKOTO 3aIaHUS
Koe COTIPOTHBIICHUE TEII00TAaYH. [ToaroroBka K ayAUTOPHBIM
Temnonepenada, kodpuIEEHT TeruIoNne- 3aHATUSAM
penayu, TEpPMUYECKOE CONpPOTUBIICHHE
remonepenayd. Kpurnueckuii nuamerp
HWIMHAPUYECKON cTeHKU. Teronepe-
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Jlaya 4Yepe3 OpeOpeHHYI0 CTEHKY Kak
METOJ ~ HMHTEHCHU(HKAIMM  Tpolecca
Ter1000MeHa.
Hroro nmo pazneny 3 2 2 40
Hroro no nUCIUILINHE 3 6 8 190,1 OIIK-1 -3,y,B
Al IK3aMeH TIK-13 — 3,y




S O6pa3oBaTesibHbIe H HHPOPMALMOHHbIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJIX0Ja MPeIyCMaTpUBAET UCIOIb30BaHHUE B y4EOHOM
Ipolecce aKTUBHBIX W MHTEPAKTUBHBIX (OpPM TMpOBEIEHUS 3aHATHIL B COYETAHUU C
BHEAYIUTOPHON pabOTON ¢ IeJIbI0 (hOopMUPOBaHWS W PA3BUTUA MpodecCHOHATHHBIX
HaBBIKOB OOYJAFOIITUXCS.

[Ipu oOydeHUH CTYACHTOB IUCIHUIUIMHE «TeopeTHuecKkre OCHOBBI TEIJIOTEXHUKHU
(TexHUYeckass TEpMOJAMHAMUKA U TEIMJIOMacCOOOMEH)» CJeNyeT OCYIIECTBISATh CIEAYIOUINe
o0Opa3oBaTelbHbIC TEXHOJIOTHH:

1. TpaguuuonHbie oO0pa3oBaTe/ibHbIE TEXHOJOTHH OPUEHTUPYIOTCS HA OPraHU3ALNIO
00pa30BaTeNLHOTO  MpOIIECCa, MPEANONAralonlyl0 MPsAMYyI0  TPAHCIALUIO 3HAHUW  OT
npenojaBatenss K CTyJAeHTY (IPeMMYIIeCTBEHHO Ha OCHOBE OOBSCHUTENbHO-HILTIOCTPATUBHBIX
METOJIOB OOYUICHHS).

Dopmbl yuedoHbIX 3aHAMUIL C UCNOTB30BAHUEM MPAOUUUOHHBIX MEXHOI0ZUIL:

Nudopmanmonnas  JeKuus —  TOCIHEAOBAaTeNbHOE  HM3JIOKEHHE  MaTepuana B
JUCIUIUIMHAPHON JIOTUKE, OCYILECTBISEMOE MPEUMYIIECTBEHHO BepOAJIbHBIMU CpEICTBaMU
(MOHOJIOT IIpenoaaBaTes).

[TpakTHueckoe 3aHATHE, MOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHHUW M HABBIKOB I10
NPEII0KEHHOMY alTOPUTMY.

2. TexHoJIOTHUM NPOOJEMHOr0 00y4YeHHsI — OpraHu3alus oOpa3zoBaTENIbHOTO Ipoliecca,
KOTOpasl MPEAINoJaraeT MOCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/IaHUE YyYEOHBIX MPOOJEMHBIX
CUTyalui AJi1 CTUMYJIMPOBAaHUS aKTUBHOMN MO3HABATEIbHON JEATEIIBHOCTH CTYIEHTOB.

Dopmul yueOHbIX 3AHAMUTL C UCNONLIOGAHUEM MEXHON02UTL NPOOIEMHO20 00YUEeHUA:

[IpakTuueckoe 3aHsiTHE B (opMe NpaKTUKymMa — OpraHu3anus y4eOHOH paboThl,
HalpaBjeHHAs Ha PEIICHHE KOMIUIEKCHOW Yy4eOHO-TIO3HABaTEIbHOW 3aiadyu, TpeOyromend ot
CTYJEHTa IPUMEHEHMSI KaK HAyYHO-TEOPETUUYECKUX 3HAaHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHOJIOTMH TPOEKTHOI0 O0Yy4YeHHUsI — OpraHu3aius o0pa30BaTENLHOrO Tpolecca B
COOTBETCTBUHM C QJITOPUTMOM IIO3TAIIHOIO pelleHHs] MPOOJIEeMHOM 3a7aud MM BBITOJHEHMS
yuebHoro 3aaanus. [IpoekT npeanonaraeT COBMECTHYIO yueOHO-TI03HABATEIbHYIO eI TEIbHOCTD
IpyMNIbl CTYIEHTOB, HAIPABICHHYIO Ha BBIPAOOTKY KOHILENIMH, YCTAHOBJIEHUE IIeNeil U 3aaad,
(OpMYIHPOBKY OXKUIAEMBIX pPE3yJIbTAaTOB, ONpEICICHHE NPUHIMUIIOB M METOAUK PpEIICHUS
IIOCTaBJIEHHBIX 3a/a4, IUIAHUPOBaHHE XoJa paldoThl, MOMCK JOCTYNHBIX M ONTHUMAaJIbHBIX
PECYPCOB, MOATAMHYIO peAM3alMUI0 IUIaHa Pa0OThI, MPE3CHTAIMIO PE3yJIbTAaTOB PalbOThI, HX
OCMBICIICHUE U PEIICKCHIO.

4. UHTepaKTUBHbIE TEXHOJOIMH — OpPraHU3aIMsl 00pa3oBaTEIBLHOIO IMpoIecca, KOTopas
IIPEIoJIaracT akTUBHOE M HEINMHEWHOE B3aUMOJEHCTBUE BCEX YYaCTHMKOB, NOCTHXKEHUE Ha
3TOH OCHOBE JHMYHOCTHO 3HAYMMOIO s HUX oOpa3oBaTelbHOro pesyibTara. Hapsay co
CHECLUAIN3UPOBAaHHBIMA ~ TEXHOJIOTHAMM  TakOro  poAa  NPUHIMII ~ HWHTEPAKTUBHOCTHU
IPOCIIEKHUBACTCS B OOJIBIINHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

Dopmbi yueOHbIX 3aHAMULL C UCNOb306AHUEM CREYUANUIUPOCAHHBIX UHMEPAKMUEHBIX
mexnonouu:

CemuHap-1uckyccusi — KOJUIEKTUBHOE OOCYXKJAE€HHE KaKOoro-imbo CIOpPHOro BOIpOCa,
npoOJeMbl, BbISIBIEHHE MHEHHH B Tpynne (MEXIpYIIOBOM AHANOT, JUCKYyCCHUS Kak CIOp-
JTMAJIOT ).

5. HHpopMannoHHO-KOMMYHUKALIMOHHBbICe  00pa3oBaTe/IbHbIe  TEXHOJOTHH —
oprasHu3zaiysi 00pa3oBaTeILHOTO MPOIecca, OCHOBaHHAsA HA NPUMEHEHUHU CHELHaTu3UPOBaHHbBIX
IPOTPAMMHBIX CpPEJl M TEXHHUYECKUX CPEACTB PabOTHI ¢ MH(pOpMAIUei.

@®opMbl yuyeOHBIX 3aHATUH C HUCHOJIb30BAaHUEM HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOT U

Jlexuus-Bu3yann3anys — W3JI0KEHUE COIEP)KAaHUSA CONPOBOXKIACTCS  IPE3CHTALUEH
(memoHCTparuel y4eOHbIX MaTE€pHUalIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMax, B



T.4. WJUTIOCTPATUBHBIX, IPa)uIeCKUX, ayTU0- U BUJCOMATEPHAIIOB).

[TpakTrueckoe 3aHsATHE B OpME MPE3EHTALUU — MPEJICTABICHUE PE3YIbTAaTOB MIPOEKTHON
WIM  HCCIENOBAaTEIbCKOW  JEATENBHOCTH C  MCIOJNBb30BAaHMEM  CIIELUAIM3UPOBAHHBIX
IIPOTrPaMMHBIX CPEZCTB.

6 Y4eOHO-MeTOqHYECKOE OOecTIedeHHe CAaMOCTOSATEIbHOI PadoThl 00y4AOIIMXCS

Ipumepnas cmpykmypa u cooepaicanue pasoeina:

Ilo oucyuniune «TeopeTnuecKkre OCHOBBI TEIUIOTEXHUKH (TEXHUYECKAs TEPMOJIMHAMUKA U
TEIJIOMAcCOOOMEH)» TPEAYCMOTPEeHA ayIUTOpHAsl U BHEAYJAUTOPHAs caMOCTOsTeIbHas pabora
oOyJaromuxcs.

AyauTopHasi caMOCTOsITeNIbHAs pabdoTa CTYICHTOB MPEAINOJIaracT pelieHHe MPaKTHYCCKUX
3ala4 Ha MPAKTUYCCKUX 3aHATUAX.

ATIP Nel YcaoBue 3amaum:

B Banne Haxoautca 400 n Boxbl npu temneparype 30° C. M3 kpaHa BbITEKaeT ropsdas
Bosa npu 60° C. Ha xakoe BpeMsi Hal0 OTKPBITh KpaH, YTOObI yCTaHOBMJIACh Temreparypa 35°
C, eciii 3a 0JHY MUHYTY U3 KpaHa BbITekaeT 10 1 BoabI?

MaHo:

V=400 1, t;=300 C, t,=600 C, t=350, 19=1 Mmun, V=10 1, 7-?

Pemienune 3agaum:

W3nauanpbHO B BaHHE HAXOAWJIAch BoJa 0O0bEeMOM V| IpH Temriieparype t;. 3a MCKOMOe
BpCMsI T U3 KpaHa BBITCUCT O6’b€M BOJbI V2 pu TEMIICPaTypC tz. B pe3yiibTaTe CMCUICHUA U
TerI000MeHa yCTaHOBUTCS TEIIJIOBOE paBHOBECHE TIPU TEMIIEpaType t.

3anuiieM ypaBHEHHE TEIJIOBOTO OaslaHca:

Q1=Q2

3neck Q1 — KONMYECTBO TEIUIOTHI, MOJYYEHHOE BOAOM 00beMOM V| IpHU HAarpeBaHUH B
pe3ynbTaTe TeroooMena, Q2 — KOJIHYeCTBO TEIJIOTHI, OTIaHHOE BOAOWH 00heMoM V, (KoTopas
BBITEUYET M3 KpaHa) MPpU OXJKICHUU B pe3ylbTare TeriooOMeHa. PacriumieMm kosmuecTBa
TEIUTOTHI 110 U3BECTHBIM (hOpMYyIIam:

cmy (t—t;)=cmy(t,—t)
my (t—t;)=my(tr—t)
MacceI 3anuiiemM Kak Ipou3BeIeHNE TIIIOTHOCTH BOIBI HA COOTBETCTBYIOIINI 00BEM.

pVi(t—t)=pVa(t,—t)
Vi(t—t)=Vao(tb—t) (1)
ECHI/I 3a CHI/IHI/IHy BpeMeHI/I n3 KpaHa BBITCKACT OAMHAKOBOC KOJIMYECCTBO BOAbBI, TO €CTh
PacXoJ1 AKUIKOCTH BCETIA OJIMHAKOBBIH, TO HIMEET MECTO PABEHCTBO!

V()’L'()=V2’L'
VzZVQ’E’EQ
[ToacTraBuM moaydeHHOE BhIpaKeHUE B paBeHCTBO (1).

Vi(t—t)=Votto(to—1)
OTKyJa UICKOMOE BpeMsl T PaBHO:
=V 1(t—t)TVo(t2—1)
[TepeBeném 00wembl V u Vj, a Takxke BpeMs Tp B cuctemy CU:
4001=0,4Mm3
101=0,01M3
1Muu=60C
YucneHHbI OTBET K 3a7a4€ PABEH:

1=0,4-(35—30)-600,01-(60—35)=480c



ATIP Ne2. YcioBue 3a1aum:

Kenesnslii crepxenb Maccoil S5 kr, HarpeTelid 10 550° C, omyckaercst B Boay. CKOJIBKO
TEIUIOTHI €KECEKYHIHO TEPSIET CTEPKEHb, ecin 3a 10 MuH oH ocThiBaeT 10 45° C?

ATIIP Ne3. YceaoBue 3agaun:

|

y2d 4

A= 2
v 72

4
V1=2 n, V2=3 11, p1=400 xIla. Haiit paGoTy rasa, coBepIicHHYIO
B nporiecce 1-2-3 (cxema K 3aj1aue npuBeAeHa CIpaBa).

Jlano:

V1=2 n, V2=3 1, p1=400 xIIa, p2=600 xIla, A-?

Pemenue 3agaum:

'0’__71% 2
7
V 7

l/: PaGoTa raza A, coBepiiieHHass B MpoIecce
1-2-3, paBHa cymme pabot rasza B mporeccax 1-2 u 2-3.

e A=A »+A, 3 (1)

[Mpoutecc 1-2 — wu300apHBIA, MO3TOMY padoTy raza Al—2 B 3TOM mpolecce clemayer
HUCKaTh MO TakoW ¢opMyne (YUCICHHO paboTa paBHA IIomand GUTYpPHl TMOJ TpaduKoM
mporiecca, Ha CXeMe K pEeIIeHUI0 — 3allTPUXOBAHO):

Ai_=p1(Vo>—V1)

[Tpormecc 2-3 — n30XOpHBIA, padoTa raza A, 3B 3TOM IpoIlecce paBHA HYJIIO, TaK Kak ras3
HE M3MEHSIET CBOEro oobeMa (Iiomaab GUrypsl moj rpagukoM 3Toro mporecca B KOOpJAuHATax
p-V Takxe paBHa HYIIO).

Ay 3=0



B utore popmyna (1) npumer Takoi B

A=p(V—V)
[TepeBeném oowemnl Taza V1 u V2 B cucremy CU:

21=2-10""M3

31=3-10"m3
ITocuutaem oTBeT:

A=400-10"(3-10°—2-10—3)=400/Tx



7 OIleHOYHBbIE CPEACTBA VIS NMIPOBEAEHUA IPOMEKYTOUYHOM aTTecTanun

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

CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemblie pe3yabTaTbl 00ydeHUs

OneHouHble CpencTBa

OIIK-1 — cnocoOHOCTHIO MUCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B MPO(ECCHOHATBHON AEATETbHOCTH, TPUMEHSATh METOIbI
MaTeMaTUYeCKOro aHaJll3a U MaTeMaTHYEeCKOT0 (KOMIBIOTEPHOI0) MOICIMPOBAHUS, TEOPETUUYECKOT0 U SKCIEPUMEHTAIIBHOTO UCCIEAOBaHUS

3HaTh

1. 3aKOHBI: IlepBb1it 3aKOH
TEPMOJUHAMHUKNA  MPUMEHUTEIBHO K
3aKPBITOM CUCTEME M K CTAIIHOHAPHOMY
MOTOKY, BTOPOW 3aKOH TEPMOJUHAMUKU
U ero CBs3b C METOJaMU OIEHKHU
3()PEKTUBHOCTH  TETUIOTEXHHUYECKOTO
000pyoBaHusl, TPETUI 3aKOH TEPMOIH-
HAMUKHA.  3aKOHBI,  CBA3aHHBIE C
COCTOSTHUSIMU " mporeccamu
pa3IMYHBIX ~ paboyux  BEmIecTB -
HJeajlIbHOIO rasza, TIa30BOM CMecH,
peanpHOTO Tasa (mapa), aByXdaszHOU
CUCTEMBI.

2. BenuuuHbl, XapakTepU3yIOIIUE:

- COCTOSIHUE  TEPMOJMHAMHYECKOU
CHCTEMBI - p.y, T-mapamerpsil,
BHYTPEHHSII ~ DHEPTUs,  OHTaJbBIINS,
SHTPOMUS U JIp.

- TepMOJMHAMUYECKHE MPOLECCHl -
TEIUI0Ta, paboTa, TeMI0EMKOCTh;

- TepMOJIUHAMUYECKYIO 3(PPEKTUBHOCTH
- tepmuueckuit KIIJ, XxomoaunbHbII
K03 urueHt, OTOIIUTEILHBIN
ko3 uumeHT u ap.

TeopemulteCKue eonpocsl.

1.

i A i

9

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

OcHoBHbIe TOHATHSA U onpeaeneHust. OOIe MOHATUS TEIUIONPOBOIHOCTH,
KOHBEKLIWHU, U3JTYYCHHUSI.

3akoH Dypre.

JuddepennnanbHoe ypaBHEHHE TEILIONPOBOAHOCTH.

KoadduruenT TennonpoBo1HOCTH.

VYcinoBus OTHO3HAYHOCTH.

TermmonpoBOAHOCTh OAHOCIOMHON MIIOCKON CTEHKH.

TennonpoBoAHOCTh MHOI'OCIIOMHOM INIOCKOM CTEHKH.

TermmonpoBOAHOCTh OAHOCIOMHON HWJIMHAPUYECKON CTEHKH.
TennonpoBoAHOCTs MHOIOCIOMHOW LIMJIMHIPUYECKOU CTEHKHU.

[TonsTue Tenmonepenaym.

Teronepenaya miI0CKOM OJHO- U MHOTOCJIOMHON CTEHKH.

Tennmonepenaya 0HO- U MHOTOCJIONHON MWJIMHIPUYECKON CTEHKHU.
Kputndeckuil nuaMeTp LIUIMHAPUYECKON CTEHKH.

[TpuHIIUTIBI pacueTa TeMIEPaTypHOTO TOJISI B peOPUCTON CTEHKE.
NuTencudukanus mpoueccoB TeIIo00MeHa.

[ToHsiTHE HECTALIMOHAPHOM TEMJIOMPOBOIHOCTH.

AHanu3 pemeHus 3a1a4 HeCTallMOHAPHOW TEIJIONPOBOAHOCTH ISl
MpEeAEIbHbIX 3HAYCHUI yncen buo.

OnepamoHHbIN METOJ] PEIICHUS 3a7]a4 HECTAIMOHAPHOU TETUIONPOBOIHOCTH.
Merop pacueTra HECTAIMOHAPHOT'O TEMIIEPATYPHOIO MO AJI T€ KOHEUHBIX
pa3MepoB.

OnpeneneHne KOJIMYeCcTBa TEMIOTH B HECTALIMOHAPHOM peXUMe ( IUIACTHUHA).




CTpYyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

KOMITETCHIINHT
3. llomsatus:  TepMOIMHAMUYECKAs 21. IloHsiTHE PETYIAPHOTO PEKUMA.
cucTeMa, napameTpsl COCTOSIHMA, 22. OcHOBHbIE MTOHATHSI KOHBEKTUBHOTO TEIUIOOOMEHA.
GbyHKIIMM ~ TIpoliecca,  PaBHOBECHBIN 23. ®opmyna HeroToHa - PuxmaHa 11 pac4eToB MPOIECCOB TEINIOOOMEHa.
npouecc, oOpaTuMbIit npouecc, 24. CBoOOHAS ¥ BBIHYXKICHHAS KOHBEKITHSI.
YpaBHEHUSI COCTOSIHUSA, TEPMOJMHAMU- 25. I'mpponnHaMuueckas CTpykrypa noroka. Yucno PeliHonbaca.
Yyeckass ~ JauarpaMma, — I[OJUTPOIHBIN 26. luddepenimanbHpie ypaBHEHHSI KOHBEKTUBHOTO TEIIIO0OMEHA.
mporecc 1 T.1. 27. Teopus nmogobust. Yucia mogodus.
4. Buapl ¥ 3aKOHBI IE€pelayd TEIIOThI 28. Teopemsl mog00usI.
Kak B OAHOQA3HbIX, TaKk M B
IBYX(pa3HbIX cpenax pu
CTallMOHAPHBIX W  HECTAllMOHAPHBIX
pexuMax, 3HATh BEJINYUHBI,
XapaKTEepU3yIOIIHe MEePEeHOC TEIUIOTHl U
MAacCHI, 3HATh CII0COOBI
MHTEHCU(DHUKAIIUH TEIIoNepeaayn

YMmeTh 1. [IpumensaATh  TEpBBIA  3aKOH
TEPMOJMHAMUKUA  JJIE  COCTaBIICHHS
SHEPreTUIECKOro Oananca | [IpumepHble 3a1a4u:
TEIJIOTEXHUYECKUX  YCTAHOBOK  WJIM Nel YcaoBue 3axauu:

TEIUIOBOTO ©OanaHca [IJIsl CHCTEM, B
KOTOPBIX HE MPOU3BOAUTCS paboTa.

2. Wcnonp30BaTh ypaBHEHUE COCTOSTHUSA
nacaJjbHOro rasa, B TOM 4YHCIC I
ra3oBBIX CMECEN,

3. [IpoBoauth ananuz
TEPMOANHAMHYECKUX MIPOLIECCOB
U3MCHCHUA COCTOSAHUA nacajibHOTO
raza, BOJISHOTO Tlapa U BIAXHOIO
BO3/1yXa.

4. PaccuMThIBaTh NMPOLECCHl HCTCUEHUS

U pacuer

B OGarapero BomsHOro ortoruienuss Boxa moctymaeT npu 80 °C mo TpyOe
mIomaabpo nomnepeyoro ceyenus 500 MM’ CO ckopocThio 1,2 cm/c, a BBIXOIUT W3
Oarapen, umest Ttemmeparypy 25 °C. Kakoe KOIMYECTBO TEIUIOTHI MOJIyYaeT
OTaIuIMBAaEMOE TMTOMEIIEHUE 32 CYTKH?

MaHo:

t;=800 C, S=500 MM2, v=1,2 cMm/c, t,=250 C, 1=1 cyt, Q-?

Neo2 YcaoBue 3axaum:




CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIIH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeaCTBa

U JIPOCCENTUPOBAHMS ra30B U MapoOB

5. Onpenensarpb MOIIHOCTD
KOMIIpeccopa (Hacoca, BEHTHIATOPA) €
HCIIOJIb30BaHUEM ONTUMAJILHOTO
pacripeie/ieHus! 1aBJICHUS 10 CTYTICHSM.
6. IlpoBonuth aHanu3 3PGEKTHBHOCTH
[IUKIIOB TEIJIOBBIX JBUTATETICH,
XOJIOMJIbHBIX YCTAHOBOK M TEIUIOBBIX
HAacOCOB.

7. IlpuMeHUTH MOJYYEHHBIE 3HAHUS IS
OMMCaHWS  KOHKPETHOro  Ipolecca
nepefayd TEIUIOTHl B ammaparax M X
JJIEMEHTaX, Y4YecTb BIHSHUE psaa
(GakTopoB, TaKkMX Kak HU3MEHEHHE
(GU3MYECKUX CBOWCTB, TeMIIEpaTypBHl,
JaBJICHUS, IEpOXOBATOCTHU Ha
MHTEHCUBHOCTH TEIJIOO0OMEHA;

8. OcBOUTE METOJIMKKM  pacyera
IIPOLECCOB CTallMOHAPHOU u
HECTAIlMOHAPHOW  TEIIONPOBOAHOCTH,
KOHBEKTHBHOT'O, JIyYHCTOTO M CJIOXKHOTO
TEIJI0O0OMEHa, a TakkKe METOIUKH
pacuera TeruiooOMeHa Tpu  (a3oBBIX
MPEBPALICHUIX.

el
/]

yo; . ‘7

v v’ Vi=1,5 1, V2=3,5 1, pl=4-10° Ia, p2=5-10" [Ta. Haittu
paboty rasa B mporecce 1-2-3 (cxema, npuBenEHHAs K YCIOBHUIO 337a4H, NIPUBEICHA
CIIpaBa).

Jlano:
V1=1,5 1, V2=3,5 1, p1=4-10° Tla, p2=5-10° ITa, A—?

Neo3 YcaoBue 3aga4m:

i
p 2

Y /

g VT V121 0 V222 5, pl1=0,6-10° Ta, p2=10° Ta.  Haiiru
pabory rasza B mpouecce 1-2 (cxema, MpHBEAEHHAS K YCIOBHMIO 3a1ayM, [MOKa3aHa
CIIpaBa).

Hano:

Vi=1 1, V2=2 1, p1=0,6-10’ I1a, p2=10’ [Ta, A—?




CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

Bnanerts

1. Metoaukoun pacuera
TEPMOIMHAMUYECKUX rnapameTpoB
UJEabHOr0 Ta3a W Tra3oBBIX cMecell u
ONpEeNETATh TEPMOJAMHAMUYECKHUE
napaMeTpsl  BOJASHOTO TMapa IyTeM
UCTIOJIb30BaHUS AUarpaMM U TaOIuII.

2. [IpakTHueckumMu HaBBIKaMH
OlpeleieHue  TEIUIOTHl M paboThl
TEPMOJMHAMHYECKOIr0 Ipolecca JJis
pa3TUYHBIX PabOYHX BEIIECTB.

3. PacuetoM H HKCHEPUMEHTAIbHBIM
UCCJIEI0BAHUEM TPOLECCOB M3MEHECHHS

COCTOSIHMSI ~ BJIQKHOTO  BO3AyXa C
HNCITIOJIb30BAHHUECM I[I/IanaMMBI.
4. Metogukon OTpeaeIICHUS

tepmuueckoro KIIJ[ u koadduunenton
npeoOpa3oBaHus o 3a/IaHHBIM
napaMmeTpam IHKIIa.

5. IlpakTM4ecKMMU  HaBBIKAMH B
MPUMEHEHUN MAaTeMaTUYEeCKUX MOJIeNen
npu KOJIMYECTBEHHBIX pacuerax
TEMIEPATYPHBIX TOJEH M KOJIWYECTBA
MepeaHHON TETUIOTHI.

IIpumep 1. I[To cranbHO# TpyOe ¢ BHyTpeHHUM nuaMmeTpoM d; = 210 MM 1 BHEIITHUM
nuameTpoM do = 224 MM, TedeT a3 co cpeanei Temmneparypoii Ty = 700 °C.
Koaddumnument Ternonporoanoctu matepuana Tpyos A = 40 Bt/(m'K), a

K09 DUIHEHT TEMIO0TAauH OT Ta3a K cTerke o = 70 Br/(M*K). CHapyxu Tpy6a
OXJIAKIAeTCs BOJOM co cpeaneit Temmeparypoit Tyo = 170 °C, kosddurment
TEIUIOOTAAYH OT CTEHKHU K Boze o = 3000 BT/(MZ'K).

Onpenenuth TMHEHHBINH K03 (DUITUEHT TerIonepead OT ra3a K BoJe U JMHEHHYIO
MJIOTHOCTH TEIUIOBOTO MOTOKA. HaliTh TemiiepaTypbl Ha BHYTPEHHEW M BHEIIHEH
MOBEPXHOCTH TPYOHI.

IIpumep 2. B koTie Boja HarpeBaeTcs 3a CYET CIKUTAHUSI YIS, TONIINHA CTCHKU
KoTiaa o = 20 MM, TeMIiepaTypa AbIMOBBIX Ta30B Ty = 1000 OC, TeMrepaTypa BOJIbl
Ty ==200 ocC. KoaddutmenTsr Teroornaun oT ra3oB kK cteHke o) = 100 BT/(MZ'K),
OT CTEHKHU K Boze o = 2000 BT/(MZ'K), a KO3 OHUIMEHT TETUIONPOBOTHOCTH
matepuana crenku A = 50 B1/(m-K).

B mporiecce 3xcrTyaranuy moBepXHOCTh HarpeBa CO CTOPOHBI JILIMOBBIX Ta30B
MOKPBUTACH CII0EM CaKU TONIIMHON O = 1 MM ¢ KO3 (HUIIMEHTOM TEIIIONPOBOAHOCTH
Ae= 0,093 B1/(M'K), 1 cO CTOPOHBI BOJIBI CIIOEM HAKHUIIN TOJIIUHOHN Oy = 2 MM U

K03 PHUIHEHTOM TEII0NPOBOIHOCTH Ay = 0,93 B1/(M°K).

Onpenenuts Temneparypsl Tq; U T¢p Ha TOBEPXHOCTSAX CTEHKU YUCTOTO KOTJIA U
IJIOTHOCTH TEIJIOBOTO MOTOKA. ONpeAenuTh MIIOTHOCTh TEIIOBOTO MOTOKA C YYETOM
OTJIOXKEHUH Ha CTEHKAX KOTJIAa U ONPEAEIIUTh YMEHBIIEHNE TEMJIOBOW Harpy3KH B

npoueHTax. Haiitu TemriepaTypsl Ha HOBEPXHOCTSAX COOTBETCTBYIOIIUX C0EB T, Teo,
Tc3, Tc4-

ITpumep 3. B Bo10—BOISIHOM SIIEPHOM PEAKTOPE CTEPIKHEBOW TETIIIOBBIICIIS IO
3JIEMEHT (TB3J1) BHIIOJIHEH U3 IBYOKHUCH YpaHa C TOHKOCTEHHOM 000JI0UKOil 13
HeprkaBeromen ctanu. /[mmHa aktuBHOM yactu TBAMa [= 3 M, nuametp d = 9,5 mwm,




CTpYyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1ieHOYHBIE CpEeNICTBA

MOIIHOCTh BHYTPEHHUX UCTOYHUKOB TeIIa ¢,=3- 10° Br/n’. Bole/mBIIascst TEIOTa
OTBOIHTCS K JKHIKOCTH ¢ Temrepatypoii Ty = 340 °C. Kosddurment
TETJIONPOBOHOCTH MaTepuaia cTepkHs A = 3 B1/(m-K), koaddunueHT remmoornaun
OT CTeHKH K xuaxocTy o = 25000 Br/(m* K).

Onpenenuts TeMieparypy cTeHku T, TB3J1a, TeMIeparypy TOIUIMBA Ha OCH CTEPXKHS
Ty TeroBoit moTok Q 1 00beM TOIITUBA B CTEpKHE V.

IIK — 13 - 3HaHuEeM Hay4YHO-TEXHUYECKOW HHPOPMAIIMH, OTEYECTBEHHOTO U 3apy0eKHOTO OMBITA 110 MPO(IITIO 1eITETHHOCTH

3HaTh

Hay4yHo-TexHHYeCKHe JKypHAIIBI
OTEYECTBEHHOTO " 3apy0eKHOTO
W3/IaHKH 110 TPOQIITIO CHIEHUATBHOCTH

1.

2.

b

Teopemuueckue 6onpocwi:
OnepanroHHBIN METOJ pELICHUS 33a4 HECTALlMOHAPHON
TEIUIONPOBOAHOCTH.
Meroz pacyera HECTaLMOHAPHOI'O TEMIIEPATYPHOIO IO AJIs Tl KOHEYHBIX
pa3MepoB.
OmnpeneneHne KOIMYECTBA TEIUIOTH B HECTALIMOHAPHOM PEXHUME (
IUIACTHHA).
OCHOBHBIE IOHATHS] KOHBEKTUBHOTO TETJIOOOMEHA.
®dopmyna HeroToHa - PuxmaHa 11 pac4eToB MPOIECCOB TEINIO0OOMEHA.
I'mpponunamuyeckas cTpykrypa nmoroka. Hucio PeliHonbaca.

VYMeThb

[Tonw3oBaTbCs KOMITHIOTEPHBIMH
TEXHOJIOTUSAMU JJIA HU3BJICUCHU A
uHpopmaruu u3 WHTEPHETA,

nyOJIMYHBIX OMOIHOTEK

Onpenenutb Temmepatypsl T 1 Te; HA TOBEPXHOCTSAX CTEHKH YUCTOTO KOTJIA
U IUIOTHOCTh TEIUIOBOrO MOTOKa. ONpeAenuTh IIOTHOCTh TEIIOBOTO MOTOKA C
Y4E€TOM OTJIOKEHUU Ha CTEHKaxX KOTJIA U ONPEAENINTh YMEHBIICHHUE TEIIOBOM
Harpy3ku B 1mOpoueHtax. HailtTu Temmeparypsl Ha  MOBEPXHOCTSIX
cooTBeTCcTBYIOMUX CI0€B Tcp, Teo, Tes, Tea.

Onpenenuth JIUHEWHBIH KOA(D(HUIMEHT Teruionepeaayd OT rasa K BOJAE U
JUHENHYI0 IUIOTHOCTh TEIUIOBOrO IOTOKAa. Halth Temmeparypbl Ha
BHYTPEHHEH 1 BHEIIHEH MTOBEPXHOCTH TPYOBI.




CTpYyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs
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KOMIICTCHIIU
Bnaners KomnberoTepHbiMu MpOrpaMMaMH, 1. B B0O10—BOJIIHOM SIIEPHOM PEAKTOPE CTEPKHEBOM TEIIOBBIACIISIONINIA
HCIIO/IB3yEMBIMU 1o popuITIo 3JIEMEHT (TB3J1) BHIIOJIHEH U3 IBYOKHUCH YpaHa ¢ TOHKOCTEHHOM 000JI0UKOil 13
IIOATOTOBKH HeprKaBeromen ctanu. /[mmHa akTuBHOM yacTu TBAMa [= 3 M, nuametp d =

9,5 MM, MOIIHOCTh BHYTPEHHUX UCTOYHHUKOB TeIIa ¢,=3- 10° Br/w.

BrinenuBiiasics TemioTa OTBOJUTCS K JKUAKOCTHU ¢ TeMiepatypoil Ty = 340 o°c.

Koadduument rernonpoBogHocTn Matepuana crepxus A = 3 Br/(m'K),

KOA(PUITMEHT TEIIOO0TAaur OT CTEHKH K KUIKocTH o = 25000 BT/(MZ'K).
Onpenenuts Temneparypy cTeHku T TB3a, TeMIiepaTypy TOILJIMBA Ha OCH CTEPKHS
Ty TeruioBoi moTok Q ¥ 00BEM TOIUTHMBA B CTEpXKHE V.




0) Ilopsaaoxk mpoBeleHUs MPOMEKYTOYHOWH ATTeCTAIMH, MOKA3aTeJM M KPHUTEPHUH

OLlCHUBAHUA:
HpOMe)KYTO‘-IHaH arrecraluda 110 AUCHUIIIIMHE <<TeopeTI/mec1<He OCHOBBI TCIINIOTCXHUKHU
(TexHUYeCKas TEPMOJIMHAMHKA M TEIIOMAacCOOOMEH)» BKIIIOYAET TEOPETHYECKHUE BOIPOCHI,
ITIO3BOJJAOIINEC OILICHUTH ypOBeHb yCBOGHI/ISI 06y‘-IaIOH_II/IMI/IC$I 3H21HPII>1, n HpaKTI/I‘IeCKI/IG 3alaHusd,
BBISIBIISIIONINE CTENEeHb CHOPMHUPOBAHHOCTH YMEHHMM W BIQJICHWHA, TPOBOAUTCA B (QopMme
9K3aMeHa..

DK3aMeH 10 JaHHOW JTUCIUILIMHE MPOBOJUTCA B YCTHOM (hopMe MO 3K3aMeHAITMOHHBIM
OwmiietaM, KaKIbI M3 KOTOPBIX BKIIIOYACT 2 TEOPETHYECKHX BOIMPOCA M OJHO MPAKTUYECKOE
3aJaHuE.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUS IK3aMEHA:

— 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 YuebHo-MeToau4UecKOe M MH(POPMALIMOHHOE 00ecTiedeHHe T CIIUTITNHBI

a) OcHoBHas1 JIuTEpaTypa:

1. JIsmkos, B. U. Teopernyeckue OCHOBBI TEIJIOTEXHUKHU: yueOHOE MOCOOUE /st BY30B /
B. WU. JIamkoB. - 2-e u3A., ucnp. u nom. - Mocksa: KYPC: UHOPA-M, 2019. -c.: ni. - ISBN
978-5-16-104740-8. - Tekct : AJIEKTPOHHBIN. URL:
https://znanium.com/catalog/product/1002345 (mata oOpamenus: 23.06. 2020) —  Pexum
JIOCTYTIA: 10 TMOJAMKICKE

2. llgetkoB @.®d., TemmomaccooOmeH : yueOHUK mis By3oB / d.D. Ilgetkos, B.A.
I'puropees - M. : U3natensckuit sjom MOU, 2011. - 562 c. - ISBN 978-5-383-00563-7 - TeKCT
anekTpoHHei  //  DBbC "Koncynbrant  cryaeHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383005637.html (mara obpamenus: 29.09. 2020)
Pexxum nocTyna : mo moamnucke.

0) lonoiHuTeIbHAS JINTEpPaTypa:



1. Epogees, B. JI. Terutorexuuka B 2 T. Tom 1. Tepmoannamuka u Teopus TemioooMeHa
: yueonuk st By30B / B. JI. Epodeen, A. C. [Ipsaxun, I1. [I. CemenoB ; mon pemakiueid B. JI.
Epodeena, A. C. Ilpsxuna. — Mocksa : M3garensctBo FOpaiit, 2020. — 308 ¢. — (Bricmiee
oOpa3zoBanue). — ISBN 978-5-534-01738-0. — Texcrt : anekrponnsiii // ObC IOpaiit [caiit]. —
URL: https://urait.ru/bcode/448239 (nara obpamenus: 23.06.2020).

2. Buaun, 0. B. TeopeTtndyeckue OCHOBBI TEIJIOTEXHUKH. TermomaccooOMeH: YueOHoe
nocobue / Bumun 0.B., Kazakos P.B., Konocos B.B. - Kpacuosip.:CDVY, 2015. - 370 c.: ISBN
978-5-7638-3302-7. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/967810 (mara obpamenwus: 29.09.2020). — Pexxum goctyma:
10 TTOJIIHCKE.

3. HoBocenoga, FO. H. TeruiocHabxkeHne ¢ OCHOBaMU TEIUIOTEXHUKH : yueOHOe mocooue
/ YO. H. HoBocenora, 0. A. Mopea. - Marautoropck : MI'TY, 2014. - 86 c. : wi., Tadm.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=1107.pdf&show=dcatalogues/1/1120
321/1107.pdf&view=true (mara obpamenus: 14.05.2020). - Maxkpoobsekr. - TekcT
3JIEKTPOHHBIN. - IMeeTcs nmevyaTHblil aHajIor.

B) MeToanyeckue yKazaHusi:

1. TpyOuneiaa, I'.H. Metoanueckue ykazaHusi 1 KOHTPOJIbHBIC 3aIJaHUS TIO JUCITUTIIHE
“TenmomaccooOMeH” : METOA. YKa3aHUS K BBIMOTHEHHIO KOHTPONIBHBIX pabor / [.H.
Tpyouneina, U.B.Cukepun; Marautoropckuii roc. texuuueckuii yH-T um. .M. HocoBa. —
Maruautoropck: MI'TY um. I'.'1. HocoBa, 2011. — 28c.: ui. - TekcT: HENOCPEeACTBEHHBIMH.



IIporpaMmmHoOe obecnieyeHue

r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebl:

HaumenoBanue 110 N Cpok neucTBus
0 IOrOBOpa
JIUTICH3UHT

MS Windows 7
Professional (aiist J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st H-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Gecepouo
Professional
7Zip cB000IHO pacrpocTpansemoe 10 0ECCPOYHO
Adobe Reader cB000IHO pacrpocTpansemoe 110 0ECCPOYHO
FAR Manager cB000OTHO pacnipocTpansemoe [10 0ECCPOUIHO
lliﬁ?f]gip Mozilla cB00OHO pacnpocTpansemoe [10 6eccpodHo
Bbpaysep Yandex

cB00OOIHO pacripocTpansemoe [10 0eccpovHO

IpodeccuonanbHbie 0a3bl JAHHBIX 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne xkypca

CcrlUIKka

HammmonansHas nH(pOpMaIMOHHO-
aHaJIMTHUYeCcKass cucremMa — POCCUIICKHMHN HHIIEKC
Hay4dHoro nuruposanus (PYHII)

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

ITouckoBas cucrema Axanemus Google
(Google Scholar)

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

Hugopmannonnas cucrema - Emuoe URL: http://window.edu.ru/
OKHO JIOCTYyTNa K MHPOPMAIIMOHHBIM pecypcam
Poccuiickas l'ocynapcrBenHas https://www.rsl.ru/ru/4readers/catalo

ouobiunoreka. Karanoru

oues/

DJEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I'.1. HocoBa

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

MexnyHapoaHas HayKOMETpHUIeCcKast
pedepaTuBHas W MOTHOTEKCTOBas 0a3a JTaHHBIX
Hay4JHBIX m3manuii «Web of science»

http://webofscience.com

MexnyHapoaHas pedepaTuBHas U
IIOJTHOTEKCTOBAsl _ crpaBoyHas 0a3a  JMaHHBIX

http://scopus.com

MexayHaponHas 0a3a TOJTHOTEKCTOBBIX
KypHaIoB Springer Journals

http://link.springer.com/

MexayHapoaHasi KOJUJIEKIUSI HAyYHBIX
MPOTOKOJIOB MO Pa3JIMYHBIM OTPACIsIM 3HAaHUH

http://www.springerprotocols.com/

MexnyHapoaHas 0aza HAy4YHBIX
MaTepUuajioB B 00JacTU (U3MUECKHX HAyK U

http://materials.springer.com/

MexnayHaponHas ~ 6a3a  CIpaBOYHBIX
U3JaHUM 1[I0  BCEM  OTpacisiM  3HAaHWUU
SpringerReference

http://www.springer.com/references




9 MaTepuajibHO-TeXHUYECKOe ofecneyeHne JUCIUMINHBI

MaTepI/IaJIBHO-TGXHI/I‘-IGCKOC obecrneucHue JUCLHUIIIIMHBI BKIIFOYACT:

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

JlexuroHHBIE ayTUTOPUHU

MynbTUMEOUIHBIE CPEACTBA XPAHEHMS, IIepeladyd WU
npeAcTaBiIeHus MHPOpMALMU (MHTEpAaKTUBHAs JIOCKa B
KOMIUIEKTE C IPOEKTOPOM M KOMIIBIOTEPOM).

JleMOHCTpallMOHHBIE  CTEHIbI, IUIaKaThl, HAIJISIHbIE
nocoous.
[Nomemenus st | [lepconanbHple  komMmblOTepbl ¢ maketom MS  Office,
CaMOCTOSITENILHON pa0OThI BBIXOZIOM B VHTEpHET M C IOCTYIIOM B JIIEKTPOHHYIO
nH()OPMaIMOHHO-00Pa30BATENHHYIO CPEly YHHBEPCUTETA.
Aynuropuu s | JleMOHCTpallMOHHBIE  CTEHJBI, IUIAKaThl, HATJISIHBIC
MPAKTUYECKUX 3aHATUH, | TOCOOUS
TPYIIOBBIX WHIWBHUIYyaIbHBIX
KOHCYJIbTAIUH, TEKYIIETro
KOHTpPOJIAI M IIPOMEKYTOYHOU
aTTecTaluu
[Momemenust must xpanenus u | llkapsr w  cremmaxu  aasd  XpaHeHHs — y4eOHO-
PO UITAKTHIECKOTO METOJAMYECKON JOKYMEHTAIMH, Y4eOHOTo 000pYI0BaHUS
00CITy’)KHUBaHUS y4eOHOT0 | ¥ yueOHO-HATISAHBIX TOCOOUH;
000pyTOBaHUS WHCTPYMEHTHI M 000PYJ0BaHUE I OOCITY )KHBAHUS




