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1 Ilesiu oCBOeHMS AUCLUIIAHBI

Llenbto 0CBOEHMS JUCLMIUIMHBI « TenIoTeXHUKa» SBJseTCsl U3yYyeHre OCHOBHBIX TTOHATUN U
3aKOHOB TepPMOJMHAMMKH, Tellonepeiaud, TepMOAWHAMUUeCKHUX TIPOLIeCCOB U LIMKJIOB
SHepreTMYyecKuX YCTaHOBOK, CMOCOOOB TIiepefiauyd TeIuIoTbl M OCHOB TeIJIOBOIO pacuera
(dyH/IaMeHTa/lbHBIX 3aKOHOB TIepeHOCa TeIUIOThl, COBPEMEHHOW Teopud TeruiooOMeHa W
NpUMeHeHre MX B TeIUIOBBIX pacyeTax HarpeBa U OXJI&K[EHUS Tel paslMuHOM (QOpMBI C
Pa3MMUHbIMUA TeTUI0(U3NUeCKUMY CBOWCTBAMH, TOPEHHSI Ta3000pa3sHOro, >KHUAKOTO U TBEPZOro
TOI/IUBA.

2 Mecto aucuunavabl B crpykrype OOII cienpanurera

Kypc «TemioTexHuka» BXOAUT B 0a30ByH0 uacTb 00Opa3oBaTesibHOM TMpOTrpamMMbl 110
HarpaB/ieHUI0 TOATOTOBKM (crieljuanbHOCTh) 21.05.04 «['opHOe fefno» co creLyanu3aluei
«OboraiijeHre 1M0e3HbIX UCKOTIaeMbIX».

YcrnemrHoe ycBOeHMe MaTepuasa IpeAro/araeT 3HaHue CTy/JeHTaMU OCHOBHBIX IMOJIO’KeHUN
ClefyIMX JUCLUIUIMH: MaremaTtuka: Aud@epeHMarbHOe W HWHTerpaibHOe UCUUC/IEHUS;
dusukKa: TepMogUHaMUKA. XUMUSL.

3HaHus, TI0JTyueHHbIe CTY/JeHTaMU MPH U3yueHUH Kypca « TermoTeXHuka» HeoOX0 UMbl TTpH
BBITTOJTHEHUM HAayYHO-MCC/Ie/[0BATeTbCKUX W BBIMTYCKHOW KBaTM(PUKALIMOHHOM paboT.

Marepuan [JUCLIMIUIMHBI 0a3upyeTcsi Ha paHee W3yYeHHOM MaTepHuaje KOMILIeKca
061eo0pa3oBaTe/ibHBIX W CTHelUanbHbIX JUCLUAIUIMH, KOTOPBIH obecreurBaeT (GopMHUpOBaHHe
TpeOyeMOoro ypoBHsi KOMITeTeHLIMM 00ydYarollerocsi ¥ MOATrOTOBKM TI0 HarlpaB/IeHUIO TO/TOTOBKU
(crieranmpHOCTE) 21.05.04 «I'opHOE femo» co crenmanu3anyedr «OboraiieHue T0/e3HbIX
VICKOIIaeMbIX».

3 KomnereHiuu o0yuaroierocsi, gopMupyemsbie B pe3y/ibTaTe 0CBOEHHs AHCLUNIMHBI
(Mopyns) ¥ NIaHUpPYyeMble pe3y/IbTaThbl 00yYeHHs

B pe3ynbraTe OCBOeHMs [AUCIUIUTMHBI «TeryioTeXHWKa» CTyJeHT /o/bkeH o0majath
C/ielyOLMMA KOMITeTeHLIUSIMU:

CTpyKTYypHbI#
3/IeMEHT [TnaHupyeMble pe3y/ibTaThl 00yUeHUsI

KOMIIETeHIUH

OK-1. CnocoOHOCTBIO K aOCTPAKTHOMY MbIIIUIEHHIO, aHA/IU3Y, CUHTE3Y

3HaThb: OCHOBHBIE CYIIIECTBYIOIIEe AEHCTBYIOIEe TEIUIOTeXHUUeCKoe 000py/oBaHuUe
MPOMBIIIUIEHHBIX ~ TIPOM3BO/ICTB;  HAllpaB/eHHUs]  COBEPIIEHCTBOBAHUS U
TeH/IeHIIMA MUPOBOT'0 PAa3BUTHs B 00/IaCTH TEIVIOTEXHUUYECKOT0 000PY/I0BAHHUS

YMeTb: OmpefensiTb OCHOBHOE CYIIECTBYIOI[ee [eHCTBYIOIee TerIOTeXHHUECKOe
o0opy/ioBaHHEe  TIPOMBIIIVIEHHBIX  TPOW3BOACTB;  OMpeNeNsiTh  MyTH
COBEpIIIeHCTBOBAHMUS 00/1aCTH TEIVIOTEXHHUECKOT0 000py/0BaHMsI

Bnagets: MetogamMu cbopa U TipeACTaB/ieHUss WH(POpMALMK /IS OMpe/eeHUs
OCHOBHOT'O JIeHCTBYHOILIETO TEIJIOTeXHUUYECKOTO 000pyI0BaHuUsS
MPOMBILIUIEHHBIX ~ TIPOM3BO/CTB;  HABbIKAMM  KDUTUUECKOTO  aHa/M3a
HarpaB/eHUH  COBEpIIEHCTBOBaHMSI B 00/JIaCTH  TEIUIOTEXHHUYECKOTO
000pyIoBaHust

[MK-14. TOTOBHOCTBIO y4YacCTBOBaThH B HCC/IeJOBaHUSX OO0BEKTOB TpodecCcHoHATLHOM
JIeSITeJTbHOCTH Y UX CTPYKTYPHBIX 3/IEMEHTOB

3HaTb: ba3oBbie 3HaHUS B 00/aCTHM eCTeCTBEHHOHAYUHBIX AMCLIMIUIMH; OCHOBHBIE
npo0JieMbl  €CTeCTBEHHOHAYUHBIX WCIUTUIMH; OCHOBHBIE METO/bI DeIeHHs
nipobJieM ecTeCTBeHHOHAYYHbBIX JUCLIATUIMH.




CTpyKTypHBII

3/1EMEHT [TnaHMpyeMble pe3y/ibTaThl 00yUYeHUsI

KOMIIETEHIUH

YMeTh: BbiOpaTh MeTOAWKM 0a30BBIX 3HaHWKA B 00/1aCTM  eCTeCTBeHHOHAYUHBIX
JUCLIATIIVH; TPaMOTHO TIOCTaBUTD 3a/jauy, 1o00paTh METOIUKY MCC/Ie/OBAHMS
W pellleHus TIOCTAaBJIeHHOW mMpo0/ieMbl; TIPaMOTHO T[IOCTaBUTh 3ajiaudy,
no/00paTh METOJUKY WCC/eOBAHUS W PEIeHUs] TTOCTaB/IeHHOW Tpob/ieMbl U
PEeINTh e€ pa3HbIMM CITOCO0aMHU.

Bnagets: HaBblkaMu  TIpOBeZIeHHs aHajW3a TIOCTABJIEHHOW  3a/jaud; HaBBIKaMHU

NPOBEJEHNs] aHa/lM3a IIOCTAB/IEHHOW 3aJaud, BbIOOpPAa METOAMKH DeIIeHMs
MOCTaB/IEHHOM 3a/laul; HaBbIKaMU TIPOBEIeHNs aHa/IM3a TI0CTaB/IeHHO! 3a/1auH,
BbIOOpPa METOJVMKM peIIeHHs I0CTaB/eHHOH 3a[Jaud M PELIUTb €€ pasHbBIMU
criocobamu.




4 CTpyKTypa U cojiep)KaHHe AUCLUIUIAHBI (MO/YJ/Is1) AJ1s1 3a04HO# (opMbI 00yUyeHHs

OO01as TPYAOEMKOCTh JUCIIMILIHHBI COCTaB/isAeT 3 3aueTHbIX efuHuL 108 aka/. yacos, B TOM unc/Ie:

- KOHTaKTHasi paboTa — 17 akajj. 4acoB:
— aypuTopHas — 16 akaji. 4acos;
— BHeayguTOpHas — 1 akaj. yacos

- caMocTosATeIbHast pabora — 87,1 akaj. yacosB;

- Mo/ roToBKa K 3auery — 3,9 akaj. uaca.
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Paspen 1. IlonaTtre TepMOAUHAMUKA
. |OK-1
Tema 1.1. TepMogMHaMMKa U MeXaHWKA TIa3o0B. CamocTtosTesibHOe |KOHCIEeKT NeKLu; TK-14
OcHOBHBIE  CBeZleHUs.  OHTa/blMA,  TeIuloTa. 4 1 1 14 |v3ydenne yueOHOl |oTueT mo|
OcHOBHbIe ypaBHeHUs1 TeueHHs rasa. OCHOBHbIe JIUTEepPaTypsbl. nabopaTopHoi y
CBeJleHUs1 U3 MeXaHWKU ra3oB. Pasgen 6, m. 6.1.  |pabote
Tema 1.2. Pexumbl [JBWKEHUS  >KHUJKOCTH. . |OK-1
CamocrositenibHOe |KOHCIIEKT eKLuu;
Ncreuenne rasa uepe3 OTBepCTHs. YpaBHEHUE . [1K-14
o n3yueHue yueOHOM|OTUeT o
Bepnymimu. CTpyiiHOe ABWKeHHWe rasa. lTemsio- u . 3yB
JIUTepaTypsbl; nabopatopHoi
MaccornepeHoc. fIBleHUs, 3aKOHbl U ypaBHEHUs 4 1 2 14
nogarotoBka W13 |pabore; pacuet
repeHoca  BeleCcTBa, Telyla W  WMIIyJbCa:
Nel. Pa3gen 6, II.|TIpakKTUYeCKOIo
TeIJIONIPOBOAHOCTb,  KOHBEKL[Us,  U3/lyyeHue,
6.1. 3a/aHUS.
mddysusi.
HTtoro no pasgeny 1 2 3 28
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Paspen 2. Ilouatue Teruionepesaun
KoncnekT nekumii; | OK-1
Tema 2.1. TernonpoBOAHOCTb. CamocrosiTenibHOe
. |[oTuer no|I1K-14
OuddepenuanbHoe ypaBHeHVe n3yueHve yueOHOM .
naboparopHoi 3yB
TeIUIONPOBOAHOCTU.  TeruionpoBOAHOCTE  TIPU 4 1 2/21 14  |nurepatyps;; M3 a6oTe: acuer
CTalMOHapHOM M HeCTaliOHApDHOM peXXuMme. Ne2. Paspgen 6, m. P ’ P
MPaKTUYeCKOro
Ternonepezava. 6.1.
3a/jaHusl.
Tema 2.2. KOHBeKTUBHBIN TeI/I0- U MacCOMepeHoC KoncriekT nekiuii; | OK-1
CamocrosiTenibHOe
mpU  CBOOOJHOM M  BBIHY)KJEHHOM TEUEHHH. u3yseHye yuebHol OTYeT no|I1K-14
'igpoaHaMUuecKUid W TeMJIOBOM TOrpaHUYHbIE nabopaTopHO 3yB
APOA . P 4 1 1 14 |nutepatypsl; U3 patop y
c1ou. PagualiMoHHBI Temo- M MacComepeHocC. Ne3. Pasnen 6. 4 pabore; pacuet
20. .
OCHOBHBIE TOHATUS M 3aKOHBI. BHJbI JIyUHCTBIX 6.1 a > | IpaKkTUUecKoro
110ToKOB. CJI0’KHBIN TETI000MeH. o 3a/laHusl.
HTroro no paspeny 2 2 321 28
Pazpgen 3. TloHsiThe TeruioreHepanyu
KoncnekT nekumii; | OK-1
CamocrosiTennbHOe
. |[oTuer no|I1K-14
Tema 3.1. TeruioreHepauus 3a CYeT CKUTAHUA n3yueHve yueOHOM o
naboparopHoi 3yB
ToruiMBa. OCHOBHble XapaKTEPUCTUKU TOILIMBA. 4 1 2/21 14  |nurepatyps;; M/13
pabore; pacuet
OCHOBBI TEOpUU TOPEHUS. Ned4. Paspgen 6, m.
6.1 MPaKTUYeCKOro
) 3a/laHusl.
Tema 3.2. PacueTsbl TIOJTHOTO Y HETIOJHOTO TOPEeHUST 4 1 2 17,1 |CamocrosrenbHoe |KonHcrekT nekiuii;|OK-1
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. |oTUer no|I[1K-14
n3yueHve yueOHOM N
. nabopaTopHO 3yB
TOIUIUBA. YCTPOWCTBA /I C)KUTaHUSl TOIUIUBA. muteparypsl; W3 a6oTe: acuer
TerutoreHeparys 3a CueT 3/1IeKTPO3IHEPIUHN. No5. Paspgen 6, 1. P ’ P
6.1 MPaKTUYeCKOro
o 3a/laHUs.
HToro no pasgeny 3 2 421 31,1
ITpomexyTtounasa |OK-1
IToaroToBKa K
[IpomesxyTouHas aTTecTaLus 4 3,9 aTrecranus -|ITIK-14
3auery. 1. 6.3.
3ayer 3yB
HWtoro nmo gucHunimHe 4 6 10/41 87,1




5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

[nsi pelieHus1 MpefyCMOTPEHHBIX BUZJOB y4eOHOUW pabOThI MpU W3YYeHUU AWCLUTUIAHBI
«TernorexHuKa» B KauecTBe 00pa30BaTe/bHBIX TEXHOJIOTHM MCIOJB3YHOTCSA Kak TPaJULIMOHHEIe,
TAK W MO/y/IbHO-KOMIIETEHTHOCTHbIE TeXHOJOTWu. Ilepefjaua HeOOXOAWUMBIX TEOPeTHUeCKUX
3HaHMM ¥ (OpPMUpOBAHWe TMpeJCTaB/eHUM 0 KypCy [POUCXOJUT C TpUMEeHEeHUeM
MyJIbTUMEJUIHOTO 000pyAoBaHus. JIeKI[MOHHBIM MarTepuas 3akKpeIuisseTcss Ha J1abopaTOpHBIX
paborax, rie TIpUMeHsieTCsi COBMeCTHasl /lesiTe/IbHOCTh CTY/IeHTOB B TpyIINe, HarpaB/jeHHas Ha
perieHre oOIIleld 3a7iaun MMyTeM CJIO)KEHHUsT Pe3y/IbTaTOB MHAWBHAYAIBHON pabOThI UIeHOB IPYTIIIBL.
711 pa3BUTHS U COBEPILEHCTBOBAaHUSI KOMMYHHUKAaTHUBHBIX CIIOCOOHOCTeH CTYyZIeHTOB OpPraHU3yOTCS
NpakTUUecKWe 3aHsATHS B BUZE [JUCKYCCHH, aHalM3a peasibHBbIX TPOOJeMHBIX CHUTyallud |
MEXJUCLIMIUIMHAPHBIX CBsSi3e W3 pas/MuHbIX o0siacTeili B KOHTEKCTe pelllaeMOM 3aflauM.
CamocrosiTenibHasi paboTa CTUMY/MPYeT CTY/€HTOB K CaMOCTOSTEe/NbHOM IpopaboTke TeM B
TripoLiecce HanWcaHusl pepepaToB, MOATOTOBKU K JUCKYCCHUSIM, U TECTUPOBaHUIO.

6 YueOHO-MeTOAMUeCKOe 00ecrieueHHe CAaMOCTOATE/IbHONH PaboThI CTY/[eHTOB

6.1. I1epeueHb 80npocog 0151 MmeKyuje2o KOHmMpOos
Paspen 1: tema 1.1.

1. Uto Takoe ypaBHeHMWe COCTOsSHUA? Harmuvcatb ypaBHeHHe COCTOSIHUSI W/[eajlbHOTrO
rasa.

2. Yrto Takoe TepMoguHaMUuecKui miporiecc? OOBSCHUTH TIOHSITHSI PAaBHOBECHBIH M
HepaBHOBECHbBIH TTPOLIeCCHI.

3. Yto Takoe MaccoBasi, 0ObeMHasi, MOJIbHasl TeTI0eMKOCTh? V300apHasi 1 M30X0OpHast
TeIJIOeMKOCTh?

4. [Touemy n300apHasi TEIIOEMKOCTh 00JIbIIIe U30XOPHOU? Kakasi CBSI3b MeXX1y HUMU?

5. [ToueMy TemnOeMKOCTb 3aBUCHT OT Tpouecca? [laiiTe 3HaueHUs TEIJIOEMKOCTel /st
OCHOBHBIX TIPOLIECCOB U3MEHeHUsI COCTOSTHUS.

6. Harnuiure aHamMTHyeckre BeIpakeHUs | 3akOHa TepMOJMHAMUKU Yepe3 SHTasIbIINI0
Y BHYTPEHHIOIO YHEPTHI0, 00bsicHUTe uX. OOBSICHUTE COZiep>KaHHe 3aKOHa.

7. Hamuimre ananvtrueckoe BoipakeHue I 3akoHa TepmogrHaMuku. Copep)kaHue u
OCHOBHBIe (popmynupoBku II 3aKkoHa TepMOAMHAMUKHY.

8. Yro Takoe obpaTtuMbie ¥ HeoOpaTUMbIe MPOIeCChI? VI3MeHeHHe SHTPOITUM CUCTEMBI
B HEOOpaTUMBbIX Tiporieccax. Mi3MeHeHre SHTPONHMU B afiabaTHBIX MPOL[eCcax.

9. Kak MOXeT M3MeHSATbCS SHTPOMNUSI B U30JMPOBAHHOW CHCTeMe MpH MpPOTeKaHUM B

Hel pa3/MyHbIX TEPMOJUHAMHAUYECKUX TPOLIeCCOB?
Pazpen 1: tema 1.2.

Kakuie pe>XuMbl TeUeHUS )KUAKOCTH ObIBalOT?

Yro orpesensieT uncio nogobust PetiHobzaca?

Yro ompesensT YKCI0 ofoous Diiiepa?

KakoB ¢pusnueckuii cMbIC/1 ypaBHeHUs1 bepHyiu.

Yro Takoe 6apoauddysus

KakoBsl ocobenHocTH 6apoanddy3um.

B uem ¢u3snyeckoe oT/iMUMe TeTioNepeHoca OT TeryIoMacCcornepeHoca.

Nk WM =

Pazpen 2: tema 2.1.

1. CriocoObl TiepeHOCa TeIUIOThI, UX OCHOBHBbIE 3aKOHOMEepPHOCTH. KakoB MexaHu3Mm
TIpoLjecca TeIyIONPOBOAHOCTH B ras3ax, XKUJKOCTSIX U TBePAbIX BellecTBax?
2. [ToHsiTHE TeMIIepaTypPHOIO IOJIA.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

dusnueckas CyIIHOCTb TpoLiecca MepeHoca TeryoThl TeIIONPOBOAHOCTHIO.
CdopmynupyiiTe OCHOBHOM 3aKOH TeIJIONPOBO/JHOCTH.
[ToHsiTHe rpaZiieHTa TeMrepaTyphbl.
Uto HasbiBaeTcs1 KO3 (HULMEHTOM TeTIONPOBOJAHOCTH, €r0 Pa3MepHOCTb,
o0o3HaueHwe.
Kak 3aBuCHT KO3()PULIMEHT TeN/I0NPOBOJHOCTA OT TeMIlepaTypbl?
Ha3bIBaeTCs CTalMOHAPHBIM?
3anucaTh Aud@epeHLMaTbHOE YpaBHEHUE TeI/IONPOBOAHOCTH /ISl CTaLlMOHAPHOTO
pexxuma.
KoadduimeHT Tensionepeaauu AJisi I0CKON CTEHKU.
Kos¢ddurmeHT Ternionepesauu Assi UIMHIPUUYECKON CTEHKU.
[ToHATHE HECTALMOHAPHOI'O TEMJIOBOTO peXXUMa.
Yro HasbiBaeTCst KO3((HULMEHTOM TeMIepaTypOnpOBOAHOCTH, er0 pa3MepHOCTh,
o0o03HaueHue, PU3NUECKUI CMBICII.
[MonsiTve Ge3pa3MepHOI TeMIepaTypahl.

Yucno buo, ero ¢pusnueckuii CMbICII.
dopmysia 1 pusrueckuii cMeica yncia dypee.
[Tokasatp pacripesie/ieHle TeMIlepaTypbl BHyTPH TEPMUYECKU TOHKOTO TeJa.
[TpyHIMN pacuyeTa HarpeBaHUs WK OXJIaXK/€HUs TeJl KOHEUHbIX pa3MepoB.
Kakue TerisiooOMeHHbIe armapaThl pabOTalOT MPU HECTALMOHAPHOM TeTJIOBOM
pexxume?

Pasgen 2: tema 2.2.

PND U A WN

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

B kakux cpesax BO3MOKHa KOHBEKLMS?

Kakue Bu/Ibl KOHBEKTUBHOI'O TeryioobMeHa BaM W3BeCTHbI?

Kakue Tenno¢usnueckre CBOMCTBA )XUAKOCTEN BaM U3BECTHBI?

UTo NOHMMAaeTCs MO/, BI3KOCThIO XKUIKOCTH, KaKre BH/bl BA3KOCTU BaM U3BECTHBI?

dakTOopbI, BAUSIONIE Ha KOHBEKTUBHBIN TEIJIO0OMEH.

Pexxumbl ABVKEHUSs )KUJKOCTH.

Kak nmporcxogut nmepeHOC TeryioThl B TAMUHAPHOM U TypOy/IeHTHOM TIOTOKax?
CdopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHBHOTO TeTio0OMeHa (TeruiooTAauu

KOHBeKLIuel).

Uro xapakTepu3syeT unciao HyccenbTa, ero (pusnueckuii CMbIC/I.

[ToHsiITME JMHAMHUYECKOr0 MOrPaHUYHOTO CJI0S.

[ToHsATHE TEMIOBOTO MOrPaHUYHOIO CJIOS.

OT yero 3aBUCHT COOTHOLLIEHHE TOJILMH JAMHAMUUECKOTr0 M TelJIOBOTO IMOrPaHUYHbIX

C/10eB?

OO6muii BUf, ypaBHeHUs 10j00Ms, WCIOIb3yeMOro i pacueTa TeluiooTAaud TIpH

BbIHY K/IEHHOM KOHBEKLIMH

Kpurrnueckoe 3HaueHHe uncia PeifHOMb/Ca TTPY TeUeHUH XKUIKOCTel B TPyOax.

dusnueckasi MpUPoO/ia MpoLiecca TervI00T/Aauu Mpu cBOOOIHONM KOHBEKIIUH.

dakTOopBbI, BAUSIOIE HA THTEHCUBHOCTD TEIIOOT/Aauy TIPH CBOOO/JHOM KOHBEKLIVH.

Yucno ['pacroda, ero pusnyeckunii CMbICII.

BnusHe Ha WHTEHCHMBHOCTb TeIuiooOMeHa pacrioyio)KeHHs TI0BEPXHOCTH B

MPOCTPAHCTBe.

[IpyHUMD pacueTa TiepeHOCa TeIUIOTHI yepe3 y3KWe Ie/d C yueTOM CBOOOJHOM

KOHBEKLIWH.

du3nueckas CyIIHOCTb MpoLiecca TeIIOBOro U3My4YeHusl.

Paszpgen 3: tema 3.1.

1.

[aviTe orpefesieHre MpoLjecca ropeHus..
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kW

Pazpgen 3: Tema 3.2.

kW=

TOII/IMBA.

<

Koaddurment n3bbiTKa Bo3yxa v ero pu3nuecKuid CMbICIL.
TerioreHepalysi 3a CuUeT BbITOpPaHusi puMeceii (TpUBeuTe TIpUMep)
Temrepatypa BoCIJIaMeHeHHs TOTI/IMBA: MOHATHE U (PU3UYeCKUN CMBICII.
Temriepatypa ropeHus: MOHATHE U (PU3UUECKUA CMBICIT

B uem oT/IMUMe TIOJTHOTO TOPEHMUST OT HETIOTHOTO.
YeM 0OMacHO HETIOTHOE TOPEHHUs 17l SKOJIOTUN
Criocobb1 60pbOBI C HEMOJIHBIM TOPEHUEM.
YCTpoHCTBO ¥ MPUHLUIT Pab0ThI TOPE/IOK KEKIIMOHHOTO THIIA
YCTpPOMCTBO M TPUHLUN pPabOThI TOTOK /i CJI0EBOTO COKUATAHUSI

OCHOBBI

TervioreHepayuu

3d

cyeTr

3/71eKTpUUeCKOU

(MHAYKLUMOHHBIN HarpeB, JU3/1eKTPUUeCKUH, 3/IeKTPOHHO-Ty4Y€eBOil.)

6.2 npumepHble membl U/13

M3 Nel

SHEepruu

,Z[aHbI OJHO U ABYCHOﬁHaﬂ KHPIIMYHbIE CTEHKHU. OHPE,E[GHI/ITB IIJIOTHOCTBH TeIlJIOBOI'O ITOTOKA

TEeIJIONPOBOAHOCTLIO, KOHBEKL[I/IQI\/JI, H3jydyeHueM [Jjid UCXOAHBIX JdaHHBIX:

y
L i
—— |
T
,'"“lhqr [ I I
& DAL HAFPEBATEAL -
OpHocioliHasi CTeHKa [ByxcioliHasi CTeHKa Temmepary
1 2 3 4 5 6 7 8 9 pa BO3/yXa
B
°C °C °C °C °C °C °C °C °C nabopatop
nu
224 214 192 202 177 155 147 125 95 25
W13 Ne2

Tpy6onposog di/d,=14/16 u3 cramu ¢ ko3dduimenTom TerionpoBogHocTH 46 BT1/M'K
TeIJIOU30/IMPOBaH CTek/oBaTol C Ko3dduimeHToM TerionpoBogHocty 0,055 Bt/M-K. BHyTpu
npoTekaeT Boja ¢ Temmneparypoii 100 °C u gasnenrem 4 krc/cm?. KosphHULMeHT TemiooTsauu oT
BO/IbI K BHYTpeHHe# nosepxHoctu Tpy6sl 2000 Br/m* K. Temneparypa okpysaromieii cpegsi 20 °C.
Kakoii o/pkHa ObITh TOMIIUHA TETJIOBOM W30JISIMU, YTOOBI TETIOBbIE TTOTEPU CHU3W/IMCH B 2 pa3a
IIPY HEU3MEHHOM K03((HLIMEeHTe TeIIO0TAauX C IOBEPXHOCTH TPYOLI ¥ u3oauuu 15 Br/mM*K?

W13 Ne3

Omnpegenutb umncio PeliHombaca Re mpu obOTekaHWM TaCTUHBI AJIMHOW 1=5 M cyxum
BO37yxoM 1pu TeMriepaType t=30 °C co CKOpPOCTbI0 W=2 M/C, ecii KO3 ULIMEeHT KHHeMaTHYeCcKon
BA3KOCTH paBeH v=16-10-6 m*/c.

W3 Ned
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3alaH COCTaB KaMeHHOro yIJIsi Ha rOprouyyr maccy torumBa, %: Cr, Or, Hr, Sr, Nr,
30/TbHOCTh TIpHBEJieHa Ha CyXylH Maccy A., BJIaXHOCTh Ha pabouyio maccy WP. OmpezenvTthb
COCTaB TOI/IMBA Ha Pabouyr0 MacCy TOIIMBA TIPY BJIQXKHOCTA WP, ¥ TIOJICYIIIEHHOTO TOTUIUBA TPH

BJI&YKHOCTU WP,

CocraB KameHHOro yris, %
Ne | Cr Hr | Nr | Or Sr | Ac WP | WP
11|76, |55(16|11, |52|17,5|13,0|5,0
0 7

M3 Ne5

Omnpenemuts Ko3hduieHT H30BITKA BO3/AyXa «, eC/id W3BeCcTHO cojepykanue CO»,% B

CYXMX MPOJYKTax CrOpaHusl, Py MOJHOM C)KUIaHWW TIPUPOZHOTO rasa.

Bapuaur |1 2 3 4 5 6 7 8 9 10
CO'2,% 11,4 | 11,2 | 11,0 | 10,8 10,6 | 10,4 | 10,2 | 10,0 | 9,8 |9,6

6.3. OyeHouHble cpedcmea 0451 MeKywe20 KOHMpO/S ycneeaemocmu, NPOMeXCYmoUHOU

ammecmauuu no umoeam O0C80€HUsA ()ucqun/lw-lbl:

. OCHOBHBIE 3aKOHOMEPHOCTH MeXaHUKH TeUHbIX Ia30B.
. CBoOO/IHbIE M YAaCTUYHO OrpPaHUYeHHbIe CTPYHHbBIE TeUeHUsI.
. OrpaHvyeHHble CTPYUHbIE TeueHUsl. VIH)KeKTOp 1 3>KEeKTOP.
. [loTepu 5Hepruu npu JBWKeHUU ra3oB.
. Buzpl nepenoca Teniotsl. OCHOBHBIE MTOHSATUS U ONPe/e/IeHuSsI.
. IuddepeHLanbHOe ypaBHEeHME TEMJIONPOBOJHOCTH. ['paHUUHBIE YCI0BUSI.
. KoadduiiyeHT TennonpoBoAHOCTH cTasiel U ¢aKTopbl, BAUSIOLIME Ha HeTo.
. CTajmoHapHas ¥ HeCTallMOHapHasi TeIJIONPOBOJHOCTh
. KOHBeKTHBHBII Terio00MeH Mpy CBOOOHOM U BBIHY>KJIEHHOM /IBWDKEHUH T'a30B.
10. KpurepuanbHble ypaBHEHUsI KOHBEKTUBHOT'O TelsiooOMeHa.
11. TeruiooOMeH u3nyueHreM. BUJbI TyUHCTBIX TTOTOKOB.
12. OcobeHHOCTH U3/TyUeHHs ra3oB.
13. TemmooOMeH wu3/IyueHHeM MEXIY TelaMH, TIPOM3BOJIBHO —PaCIo/IOXKeHHBIMH
MPOCTPaHCTBe.
14. YrnoBbie K03(pPULIMEHTHI U3/TyUeHUs.
15. Tenoo6MeH M3TyueHreM TIPY HAJTMUWH SKPAHOB MEXKY TTIOBEPXHOCTSIMH.
17. OcHoBbl  Teopuu 1OAOOMS M  MOJ|eIMPOBAaHUS  TETVIOTEXHUYECKUX
TEeIyI09HepreTHYeCKUX MPOLIeCCOB U 000PYAOBaHMS.
18. OCcHOBBI pacyeTa HarpeBa «TOHKMX» U «MaCCUBHBIX» 3arOTOBOK.

OO UT A WN -
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7 O]_[eHO‘leIe CpeacCTBa Vid MpoBeAeHUA HpOME)KYTO‘IHOﬁ aTTeCTalluu

a) HJIaHI/IPYEMbIe pe3y/jibTaThbl OﬁquHl/lH H OI€HOYHBbIE CPeACTBA /i MPOBeJeHUA HpOMe)KyTOqHOﬁ daTTeCTalluu:

CTpyKTYpHBIH
3/1eMeHT
KOMIIeTeHI[UH

Ilnanupyembie pe3yabTaThl
o0yueHust

OHEHO‘IHBIE CpeAcCTBa

OK-1. Cioco6HOCTRIO K aOCTPaKTHOMY MBIIIIJIEHUIO, AHA/IM3Y, CHHTEe3Yy

3HaTh: OcHoBHbIE cyujectBymolee |IlepeueHb meopemuueckux 60npocos

JelCcTByoILlee TerioTexHndyeckoe | 1. OCHOBHbIE 0OBEKTHI TET/IOTEXHOIOTH ITPOMBIILIIEHHBIX TIPOHU3BO/ICTB.

obopyioBaHue MPOMBILUIEHHBIX |2. OripefesieHne OOBEKTOB TETIOTEXHOJIOTHH, B KOTOPBIX TPEUMYIIeCTBEHHO

TIPOU3BO/CTB; HanpaB/IeHusl | IPUMEHSIOTCS 3aKOHbI THPOra30jHaMUKU.

COBEpIIeHCTBOBaHUSI W TeHAeHIwU |3. OmpenesneHre OOBEKTOB TEIVIOTEXHOJOTUM, B KOTOPBIX TPEUMYIIIECTBEHHO

MHMpOBOTO  pa3BUTHsi B  00/aCTH | IPUMEHSIIOTCS 3aKOHbI a9POJUHaMHKH.

TerI0TeXHUYeCKOro 000pyoBaHus 4. OnpeneneHrie OOBEKTOB TEIMJIOTEXHOJIOTUH, B KOTOPBIX TPEUMYIIECTBEHHO
IIPUMeHSI0TCS 3aKOH Dypre.
5. Ormpegenenre OOBEKTOB TETUIOTEXHOJIOTHH, B KOTOPBIX IPEUMYIIeCTBEHHO
TpUMeHsTtOTCS 3aKOH HeroToHa-PruxMana.
6. OmpefnesneHrie 00BEKTOB TEIIOTEXHOJOTUM, B KOTOPBIX TMPEUMYIIIeCTBEHHO
ripuMeHsit0Tcs 3akoH CtedaHa-bobiMaHa.
7. OrmpeneneHve OOBEKTOB TeTUIOTEXHOJOTHH, B KOTOPBIX IPEUMYIIeCTBEHHO
TIPUMEHSIIOTCS 3aKOH Juddy3uu.
8. OmpefeneHrie 00BEKTOB TEIIOTEXHOJOTUM, B KOTOPBIX TMPEUMYIIIeCTBEHHO
NIPUMEHSIFOTCS  3aKOHbl TepMOXMMHM (B 4aCTHM CropaHUsl >SHepreTUYecKoro
TOT/INBA).

YMeTh: Onpenensitb ocHoBHoe | [IpumepHoe npakmuuecKoe 3a0aHue

CyLLecTBYyOLee JelicTBytolllee |3afaHus /1J1s1 HarMcaHus peepaTos:

TeIUIOTeXHUYeCKoe obopyzoBanue | 1. OOBEKTHI TEMIOTeXHOJIOT U TIPOMBIIIIEHHBIX TTPOU3BO/ICTB.

TIPOMBILLIIEHHBIX Npou3BOACTB; |2. OOBEKTHl TEIIOTEXHOJIOTHA, B KOTOPBIX TPEUMYIIIECTBEHHO TPUMEHSIOTCS

orpeie/isiTh IyTH | 3aKOHBI FM/POra30uHaMUKU.

COBepIIeHCTBOBaHUS obsactu |3. OOBEKTHl TEIVIOTEXHOJIOTHA, B KOTOPBIX TMPEUMYIIIECTBEHHO TPUMEHSIOTCS

TeIviIoTeXHNYeCKOro O60py,£[OBaHI/IH

3aKOHbI a3POJUHAMUKHU.
4. OOBEeKTbI TeIUIOTeXHOJIOTUH, B KOTOPBIX TPEUMYIIECTBEHHO MPHUMEHSIOTCS
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CTpyKTYpHBIH
3/1eMeHT

Hﬂaanythle Pe€3y/1bTaThbl

OHEHO‘IHBIE CpeAcCTBa

KOMIIeTeHI{ U 06yuenns
3akoH Dypre.
5. OOBeKThl TeIUIOTEXHOOTHH, B KOTOPBIX TMPEUMYIIeCTBEHHO TIPUMEHSIFOTCS
3ak0H HbroToHa-PuxmaHa.
6. OOBEeKThI TeIJIOTeXHOJOTUM, B KOTOPBIX TPEUMYIIIeCTBEHHO TPUMEHSIOTCS
3akoH Credana-bonbiiMaHa.
7. OOBEeKThbl TeTUIOTEXHOJIOTHH, B KOTOPBIX TMPEUMYIIeCTBEHHO TIPUMEHSIFOTCS
3aKoH uddy3uu.
8. OOBEeKThI TeMJIOTeXHOJOTUM, B KOTOPBIX TPEUMYIIIeCTBEHHO TPUMEHSIOTCS
3aKOHbI TEPMOXHMMUU (B UACTH CrOpPaHUsl SHEPreTUYeCKOro TOIJIMBA).
Bnagets: Metozsamu cbopa u TmipencTaBnenus | [Ipumep 3adaHus Ha pewieHue 3a0ay u3 npogeccuoHaabHoU obaacmu:
uHpopMauuu A ompedenieHus |y mogzep)kaHWs HeoOXOAMMOW —TemriepaTypbl B IIaxTe obecrieunBaeTcst
OCHOBHOT'O JIeMCTBYIOLLETO | LIMPKYJISILIMS BO3AYyXa. BBIMOMHUTE:
TeTuIoTeXHU4Yeckoro  obopyzoBanus | 1. [IpoBecTH uTepaTypHbIA 0030p TI0 TIpeCTaB/IeHHOW TeMaTHKe.
TIPOMBILIEHHBIX MpOU3BO/ACTB; |2. PaccuWrtaTh XOJIOJWIBHYIO YCTaHOBKY /i1 obecrieueHusi KOMQOPTHOM
HaBbIKAMM KDUTUUYECKOIO aHa/lu3a |TeMIlepaTyphbl B IIaxTe.
HarpaB/IeHU COBepIleHCTBOBaHUS B | 3. HapucoBaTh cxeMy 3HeproobecreueHusl.
obmactu TeIJIOTeXHUYeCKOI0
000pyZI0BaHUsI
ITK-14. '0TOBHOCTBIO YUaCTBOBATh B MCC/Ie/IOBAaHUSIX 00BEKTOB MPOheCCHOHATBHON eSITe/IbHOCTH U X CTPYKTYPHBIX 37IEMEHTOB
3HaThb: bazoBrie 3HAHHUS B obnactu | 1. B Kakux eMHULIAX U3MEPSIeTCST KOTMUECTBO TeTI/IOThI?
eCTeCTBeHHOHAayUHBIX JUCLUTIINH; | 1. °C;
OCHOBHbIE rpo6ieMsl | 2 KI/M;
eCTeCTBeHHOHAayYHbIX JUACLIUIUINH; | 3. DK
OCHOBHbIE METO/IbI pellleHust Mpobem |4 H/m.

€CTeCTBEHHOHAYUHbIX AUCIUIL/IMH.

2. TertonmpoBOIHOCTb KaKUX MaTepPHaOB HAOO/IbITIas?
1. MeTanos;

2. I'a3o0B;

3 TBepAbIX Te - JU3/IeKTPUKOB;

4 JKupgkocreid.
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CTpyKTYpHBIH
3/1eMeHT
KOMIIeTeHI[UH

Ilnanupyembie pe3yabTaThl
o0yueHust

OHEHO‘IHBIE CpeAcCTBa

3. OT KaKuX mapaMeTpOoB 3aBUCUT KO3(h(ULIMEHT TeryIONPOBOJHOCTU?
1 OT BUZa ABVKEHUS XKUIKOCTH;

2. OT TemMriepaTypbl U (U3NYECKMX CBOMCTB BEILeCTB;

3 OT Maccel ¥ IUI0L[ay MIOBEPXHOCTH TeJia;

4 OT Ko/MuecTBa IO/iBeIeHHOM TeIIOThI.

4. Kakoe 13 ypaBHeHMe IVIOTHOCTH TeIJIOBOT'O IIOTOKA COOTBETCTBYET I1epeHoCy
TeIIOThI TeTUIONPOBOAHOCTBIO Uepe3 OJHOCIONHYIO IUVIOCKYIO CTeHKY:

_9
1. =3l ;
7. q=—Agradt
3. q=alt=t,| .
_A
a, =5l
5. ITo kakOMy U3 ypaBHEHMM paCCUUTBHIBAETCS TellIonepesaya yepe3 CTeHKY?
q= )\(tcl_tCZ)
1. 6
tc 1_tc n+
g= . (n+1)
> o
2. = A
q= thC l_thCZ
1 S 1
3 a, A «a,

6. YKa3aTh, KaKOMy HWHTepBa/ly 3HaueHUM KOIPduieHTa A COOTBETCTBYET
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CTpyKTYpHBIH
3/1eMeHT
KOMIIeTeHI[UH

Ilnanupyembie pe3yabTaThl
o0yueHust

OHEHO‘IHBIE CpeAcCTBa

TEeIIONIPOBOAHOCTD CTasIel.

1. 20-50Brt/(m°C)

2. 0,07-4Bt/(Mm°C)

3. 0,007 -0,07 Bt/(m °C)

7. B Kakux efivHUI]aX u3MepsieTcs: KO3 UI[MeHT TerIonpOBOAHOCTH?

Bm
1. m’ ;
Bm
2. M 2pad :
Bm
3. M-epad .
4. Bm

8. KoaddurmeHT Teriornepesjaun XxapakTepu3yeT UHTeHCUBHOCTD Tiepeiaunt
TeTIOThI:

1. Ot oaHOM cpeAibl K JPYToM;

BHyTpU TBep/IbIX CTEHOK;

OT ofiHOM cpefibl K APYTOM yepe3 pas/ie/IuTe/TbHYI0 CTeHKY;

OT >KUaKOCTel K TBepZbIM CTeHKaM.

bl e

9. Yucsio ®@ypbe onpepesiser:

1 Pexxum BUKeHUs XKUJKOCTY;

2. Tepmuyeckyro MacCUBHOCTD TeJ;

3 be3spa3mepHoe BpeMsi Harpesa;

4 dusnueckue rapaMeTpsl BelllecTsa.

10. ITpu Kakux 3HaueHUsAX yrc/aa buo Teso ABiseTCs TepMUUECKA TOHKUM:
1. Bi=>0
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CTpyKTYpHBIH
3/1eMeHT
KOMIIeTeHI[UH

Ilnanupyembie pe3yabTaThl
o0yueHust

OHEHO‘IHBIE CpeAcCTBa

2. Bi=» « :
3. Bi<0 .
Bi<0,25

11. Kakoe uKc/10 TI0[j00Us SIBJIIETCS OTpe/ie/IsieMbIM ITPU pacueTax KOHBEKTUBHOTO
TeruiooOmeHa?

1. Pr ;
2. Nu :
3. Re
4 Gr

12. KakuM ypaBHeHUeM 110/1001s1 XapaKTepU3yeTcsi BbIHY K/IeHHasi KOHBeKLs?

1. Nu=f|Gr Pr|

2. Nu=f|Re,Pr|
3. Nu=f|Fo,Pr|
4 Nu=f|Bi,Pr|

13. Kakue 3HaueHUst Re COOTBETCTBYIOT TypOy/IEHTHOMY PEKUMY ABVKEHUS
JKHIKOCTH B TpyOax (KaHasax)

1 Re>1300

9 Re<9300
3. Re>10300
4 Re>2300

14. Yucno PeliHonbzca oripesiesisieTcs o hopmyJie

17



CTpyKTYpHBIH
3/1eMeHT
KOMIIeTeHI[UH

Ilnanupyembie pe3yabTaThl
o0yueHust

OHEHO‘IHBIE CpeAcCTBa

Re:md REZM
1. H 2. 14
Re:v—d Re:Ll
3. w 4, w

15. Kakoe 3HaueHue HOFHOM&TEHBHOﬁ CITI0COOHOCTHU UMeeT abCOJIFOTHO yepHoe
TeJ1o:

1. A<l :
2. A=0 :
3. A=1 :
4 A>1

16. Kakoli U3 mpuBeJeHHBIX 3aKOHOB TMPUMEHSIETCS /il PacueToB TeryiooOMeHa
y3jyueHvem?

__, 0t
1. = A@n
2. q:a(tc_tm)
_ ARV
5 q=e%¢,(105)

17. Kakue ra3bl 00/1a[jat0T U3y4yaTe/IbHOM U TIOT/I0aTe/TbHOM CIIOCOOHOCThIO?
1. He, Ar, Ne;

2. N2, 02, H2

3. H20, CO2, SO2

YwMmeTsn:

BbiOpaTh MeTo[UKH 0a30BbIX 3HAHWM B
obslactu €CTeCTBeHHOHAYYHBIX

ITpumepHoe npakmuuecKkoe 3adaHue
1. 3AZJAYA. OKOHHBIN CTEKI0MAKeT COCTOUT U3 TPEX CJIOEB CTeKs1a TOJIIMHOU
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CTpyKTYpHBIH

Hﬂaanythle Pe€3y/1bTaThbl

3/IeMeHT OneHouHble CpeACTBa
o0yueHust
KOMIIeTeHI[MHU
JUCLMIUIMH;  TPaMOTHO  ITOCTaBUThb 1o 4 MM Kaxk/Iblii. MeXay CTeK/aMu HaxOJsATCs CJIOU CyXOro HermoO/IBUYKHOTO
3a/1auy, no106paTh MeTOJVKY BO3lyxa TomuuHoi 10 mm. Iliorazs MOBEPXHOCTH OKHa 3 M°. PasHOCTH
WCCJIeJOBaHUS u peLueHus TeMIlepaTyp Ha BHEIIHMX MoBepxHocTsax crekos 30 °C. OmnpejenuTs moTepu
TOCTaB/IEHHOMW TIPOO/IEMbI; TPaMOTHO TETUIOThI Yepe3 OKHO, eC/T KO3 UIMEeHThI TeIJIOIPOBOJHOCTH CTEK/IA A =
TOCTaBUTh 3ajauy, no/j06path 0,74 Br/m K, Bo3ayxa Asos; = 2,45 1072 Bt/ mK.

METOJJUKY WCC/Ie[IOBaHUSI W PpeIleHust
TIOCTaB/IEHHOW TIPO0JIEMBI U PEIIUTh eé
Pa3HBIMU CITIOCOOAMH.

3ATAYA. OnpeenuThb IJIOTHOCTh TEIJIOBOro moToka (q, B1/M?) B mporjecce)
Teruionepe/iaud OT JbIMOBBIX Ta30B K KUIISIed NMapoBOJASHOM CMecu uepe3s
CTaJILHYIO CTeHKY TojmuHol § = 8 mm. Temmeparypa rasos t; = 1000 °C,
Temreparypa cMecd t; = 200 °C. Ko3pduLeHT TennooTjaun OT rasos K
crerke o« = 40 Br/M*K, 0T CTeHKM K MapoOBOJSAHON cMecH o, = 4000 B1/m*K,
K03 dHUI[HeHT TerIonpoBogHOCTU cTeHKU A = 40 Bt/M' K. PaccurTaTh Takke
TeMIlepaTypbl CTEHKU C 00erX CTOPOH tci U te.

SAJAYA: Kaky!o TO/IIUHY J0/DKHA UMeThb U301, eC/Id ee HaJIOXKUTh Ha
TJIOCKYI0 CTa/bHYI0 CTEHKY TO/IMHOM 20 MM, uTOOBI TerjioBble TOTepH
YMEHBIIWIUCh B JBa pa3a. KoadduimeHT TernnonpoBogHoCTH cTamu Ay = 40
Br/m K, a matepuana wusosmsauuud A, = 0,125 Bt/m K, kosdduimenT
TeIIOOTAuM C OJHOM CTOPOHBI CTeHKM a; = 500 B1/M* K, a ¢ gpyroii a, = 80)
Bt/m* K.

3AJAYA. ITo uyrynHomy Tpy6oripoBoay auametpom d,= 50 mm, d; = 44
MM JIBIKeTCs1 rap ¢ Temriepatypoii 315 °C. KoadduimeHT Teriooraaun ot
napa K Tpy6e a; =120 B1/m? K. Temnieparypa okpysxarorero soszayxa 20 °C,
K03 HULIMEHT TerooTaaun o, = 12 Br/m? ‘K. HaiiTu TerioBbie oTepu, eciy
TPyOOIIPOBO/, N30/ IUPOBAaH C/I0eM meHomaMoTa § = 50 MM. A nesomavora= 0,3
Bt/M K, A wyrywa = 90 B1/Mm ‘K.

SAJAYA. [ln1g yMeHbllIeHUs I0Tepb TeIUIOThl OT NapolpoBO/a AUaMeTpOM
d, = 25 MM TipeiiararoTcs U30JISLMOHHbIE MaTepuasbl: acbect A = 0,151 Bt/
MK, crekmopata A = 0,047 Br/mK. Kakoii Martepuan liesecoobpasHee
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CTpyKTYpHBIH
3/1eMeHT

HJI&HI/IpyEMLIe Pe€3y/1bTaThbl

OHEHO‘IHBIE CpeAcCTBa

o0yueHust
KOMIIeTeHI[UH
MPUHSATL B KauecTBe W30/SLUU, eCcau KO3(hUIMeHT TerviooTAauu K|
OKpyKarolieii cpezie o = 8 Br/m*K.
BnaneTs: HaBpikamu  mpoBefieHusi  aHanwm3a | I[Ipumep 3a0aHust Ha peweHue 3a0ay u3 npogeccuoHabHOL 061acmu:
TOCTaB/IeHHOW  3a/jlaud;  HaBbIKaMU 3agaua 1. [Tnockasi meuHasi CTeHKa COCTOMT U3 CJIOsl OTHETIOPHOTO MaTepHasia
TpOBe/IeHUs] aHa/M3a TOCTaB/IEHHOM | TOMIIMHON Si, M U TeIJIOU3O0/ISILMOHHOTO C/I0sI TOJIIMHONU S,, M. Ko3dduimeHTs

3a/laud, BBIOOPA METOJUKH pelIeHUs
TOCTAaB/IEHHOW  3a/laud;  HaBbIKAMU
NPOBeJIEHUsT  aHa/lM3a I[10CTaB/IeHHOU
3alaud, BBIOOpPA METOJUKHU pelleHust
TIOCTAB/IEHHOW 3aJjaud W PeIIUTh eé
Pa3sHBIMU CITIOCOOAMH.

A A
TeIIONIPOBOAHOCTH C/I0€B paBHbI: nepBoro ! , Bt/(m K), BToporo "2 , B1/(m
K). TemmniepaTypa ra3oB OMBIBAIOLUX BHYTPEHHIOKO ITOBEPXHOCTb CTeHKHU tr, C;

o o o
K03 (ULMEeHT TeryIooTAauu K BHyTpeHHel cteHke ! , B1/(M'K); oT Hapy>xHOH

CTEeHKU K BO3JyXY ®, , BT/(Mm'K). ITnomaas cren f, m. TemnepaTypa Bo3ayxa,
OMBIBAIOLET0 HAPY>KHIOK TIOBEPXHOCTh CTEHKU t5, °C.

Heobxoaumo orpesiesiuTh:

a) ofiee TernyioBoe COMPOTHBEHHWE OT Ta30B W BO3AyXy - R, O6mmuit
K03 uiieHT Terionepefaur K, miOTHOCTh TeMaoBOro MOTOKAa M KOJIAYECTBO
TerioThI QQ, TepsieMOe CTeHKOU TMPU TPeX BapraHTaX yKa3aHHbIX B Tabuie 2;

0) HaliTH TeMIepaTypbl B CThIKe C/I0€B t1, t2 ,t3 /151 TeX )Ke BApUAHTOB;

B) TIOCTPOUTH [J/I1 TPETbero BapyvaHTa rpauKy pacrpeziesieHus: TemrepaTyphbl
B KoopAuHatax t-S u  t-R; cpaBHUTb C TemrmiepaTtypaMu, IOTy4YeHHbBIMU
aHa/IMTUYeCKUM myTeM ( 1o popMmyiam);

I') orpe/ie/IUTh CHI)KEeHHe MOoTephb Teria BO BTOPOM U TPeTheM BapuaHTaX 1o
CpaBHEHHI0O C TiepBbIM (B TipoueHTax). Ilorepu mnpu TmiepBoM BapuaHTe
nipuHuMarorcs 3a 100%;

[l) pe3yJ/ibTaTbl pacyeToB TipeAcTaBUTh B Buje Tabmuiel 1 (Tlpun. 1.) u
cZleniaTb BBIBOZBI O POJIM TEIJIOBOM M30JISILIUU AJIsl CHY)KEHUS 110Teph Teryia uepes
K/1a7Ky. BapuanThl 3afaun fadel B Tabsmie 2 (Tlpun. 2).
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[Tpunoxxenue 1

BapuanTs! 3aaun

Temnepatypa, °C

€

|51

|5

3

ts

1 be3 TennoBoi U30/ALIUN

TEIJIOBbIE TI0KAd3dTe/I1

TeMIlepaTypbl N0JIyYeHHbIe

dHA/IMTHYECKHU

rpaduuecku

2 C TenioBoM U30/SILIeN

TEIJIOBBIE TI0KAd3dTe/I1

TeMIlepaTyphbl N0JyYeHHbIe

dHAJIMTHUYECKHU

rpaduuecku

3 C yZiBOEHHOU TeTJIOBOM U30JIsILIen

TeTl/IOBbIe ITOKad3aTe/In

TeMIiepaTyphbl MOay4YeHHbIe

dHAJIMTHUYECKHU

rpaduuecku

4 CHIDKeHHe MOTephb TEIJIOTEI 110 CPABHEHHIO:

C 1TIepBbIM BApHAHTOM

C BTOPbIM BapUaHTOM

C TP€TUM BAPHAHTOM

[Tpunoxenue 2

JlaHHble ycioBus 3a1aun Nel

Ne S, S,, A A t,, t , ,

BapuaHTa " iy Br/mK Br/mK oC oC oy, Br/m°K o, Bt/m°K f
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
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[Ipunoxenue 2

Hannble ycmoBust 3agaur Nel

Ne S, S, A A t t
BapHaHTa " " Br/vK Br /I’VIK °E °E o, Br/m’K o, Br/m*K f

5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 1,4 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 1,1 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 1,1 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 1,1 0,1 800 5 100 20 18

0) ITopsaok NpoBeeHNsI MPOMEKXYTOUHON aTTeCTALHH, MOKa3aTe/Id U KPUTEPUH OLleHMBaHUSA.

[y Iony4yeHus: 3aUeTa 10 JUCLIATIIMHE CTY/IeHT [JO/DKeH TI0Ka3aTh CJieAyIoliye 3HaHUsl, YMeHUs] U HaBBIKW TI0 WCII0/Ib30BaHUI0 U BHE/IPEHHUIO
pe3y/bTaToB 00pa30BaTeIbHOM JeSTeTbHOCTH:

[yis IonyyeHus: 3aUeTa 10 JUCLIATIIMHE CTY/IeHT [JO/DKeH TI0Ka3aTh CJiefyroliye 3HaHUsl, YMeHUs] U HaBBIKW 110 MCII0/Ib30BaHUI0 U BHE/IPEHHUIO
pe3y/bTaToB 00pa30BaTeIbHOM J1eITeTbHOCTH:

— Ha OIIEHKY «3aUTeHO0»:

CTyJeHT [0/DKeH MOKa3aTh YPOBEHb 3HAHWH He TOJBKO HAa YPOBHE BOCIPOW3BENEHHS U 00bSICHEHUS WH(OPMALMH, HO U WHTE/JIEKTya/lbHbIe
HaBBIKU pellieHust Tpob/ieM 1 3afiay, HaXOXK/[eHUs YHUKAIbHBIX OTBETOB K MpoOsieMam, OLIeHKU U BbIHECEHHSI KpUTUUECKUX CY>KIeHUH;

CTyJeHT [J0/DKeH TIPeZIOCTaBUTh BBLITIOJTHEHHOE 3ajlaHue, B KOTOPOM ObTH Obl OTpakeHbl MPOO/IEMBbI, KacaroIuecss BCeX aCreKTOB U3ydyaeMou
JUCLIATUTAHBL.

— Ha OLIEHKY «He 3aYTeHO0»:

CTyJieHT He B/iaieeT TEPMUHOJIOTHEN W3ydyaeMo AUCLUTINHB;
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CTyJeHT He MOXKeT TI0Ka3aTh 3HaHUsI Ha YPOBHE BOCTIPOM3BeIeHUs U 00bsICHeHUsT MH(OpMaI[UK U3yd4aeMo AUCIUTIUHBI;
He MorkeT nokas3aTh UHTe//IeKTya/lbHble HABBIKU pellleHHs TPOCThIX 3a/au.

23



8 YueOHO-MeTOoANUeCKOe U HH(OPMAIHOHHOE 00ecrieueHne AUCIUTTHHBI

a) OcHoBHas MTEparypa:

1. [3to3ep, B.f. TenyorexHuka 1 TerioBas paboTa neueii [S1eKTpoHHbIN pecypc]: yuebHoe
nocobwue / B.41. [13t03ep. CankT-IletepOypr: Jlanb. 2017. 384 c.
Pexxum pfoctyna: https://e.lanbook.com/reader/book/93750/#1

2. CmupHOB, B. I'. Tenodusuka: yuebHoe ocobue / B. I'. CmupHoB, B. B. Jeipgus, T. JI.
Kum. — Kemeposo : Ky3['TY umenu T.®. 'opbauera, 2018. — 171 c. — ISBN 978-5-00137-007-

9. Pexxum poctyna URL: https://e.lanbook.com/book/115162

0) Jomo/IHUTE/IbHAA JIMTEpaTypa:

1. Kyaunos, A.A. T'uapora3oguHamMuKa: YueOHoe 1ocobue [DyieKTpoHHBIN pecypc] / A.A.
Kyaunos. M.: UHOPA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kyaunos, A.A. TeriomaccoobmeH: YuebHoe mocobue [DnekTpoHHBIN pecypc] / A.A.
Kyaunos. M.: HULl MTH®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanoB, O.H. IlleBuenko, C.H. Teruiomaccoobmen: Yuebunuk [Tekct] / O.H.
bproxanos, C.H. IlleBuenko. M.: HUII Nndpa-M. 2012. 464 c.
http://znanium.com/catalog/product/258657.

4. KymunoB, A. A. T'opeHre opraHMuYecKOro TOIUIMBa: Y4ueOHoe mocobue / KyauHoB
A.A. - Mocksa :HUIL] UH®PA-M, 2015. - 390 c. (Bsicitiee obpa3oBanue: bakanaBpuaT) ISBN 978-
5-16-009439-7. - Tekcr : snekTpoHHbIN. - URL: https://znanium.com/catalog/product/441989

B) MeTOAMUeCKHe YKa3aHHUA:

1. MatBeeBa, I'. H. DkcrnieprMeHTabHOE HUCC/IeJOBaHKe MPOLIECCOB TeTiooOMeHa : yueOHoe
nocobuw/ I'. H. MatBeeBa, FO. U. TaptakoBckuii, b. K. CeHWMUKuH. - 2-e U3/, OATOT. 10 Tieu. U3/,
2008 r. - MaFHI/ITOI"OpCKI MI'TY, 2011. - 1 snektpoH. ont. aguck (CD-ROM). - 3arn. ¢ tutys.

9KpaHa. URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=989. Qdf&ShOW dcatalogues/1/1119153/989.pdf&view=true . - MakpoobbekT. - TekcT :

3JIEKTPOHHBIN. - CBefileHus JOoCTyIHbI Takke Ha CD-ROM.

2. Tunts, T. H. DkcreprmeHTa/IbHOE KCCIelOBaHKe MPOL[eCCOB TEPMOJAUHAMUKHU.
JlabopaTtopHslii ipakTUKyM: yuebHoe nocobue / T. H. TTunaTts ; MI'TY. - MarauToropck : MI'TY,
2013. - 1 anekTtpoH. onT. Auck (CD-ROM). - 3arn. ¢ TuTys. 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/
1/1123323/1242.pdf&view=true - Makpoob6beKT. - TeKCT : 3/1eKTPOHHBIN. - CBeJJeHUs JOCTYITHBI
takxke Ha CD-ROM.

) NporpaMMHoe o0ecrieyeHrHe H HHTEPHET-Pecypchl

Haunmenosanwue 10 Ne norosopa CpoOK AeCTBUs TULEH3UN

CraHpapTHbIE

Microsoft Windows 7 [-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Ne135 ot 17.09.2007 Beccpouno

7Zip CBobosiHO beccpouHo
pacrpocTpaHsiemoe

FAR Manager CBobOo/HO pacripocTpaHsiemMoe | 6eccpoyHo

1. ®depnepasibHbIA UHCTUTYT MPOMBILLITIEHHON co6cTBeHHOCTH : caliT POCITATEHTA / ®UIIC. —
Mocksa : ®UIIC, 2009 — . — URL: http://wwwl.fips.ru/ (mata obparmenus: 18.09.2020). —
Pe>xuM JiocTyma: CBOOOAHBIN. — TeKCT: 3/IeKTPOHHBIN.
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10.

11.

12.

13.

14.

15.

16.

Poccuiickuii nHzekc HayyHoro uutrpoBanus (PVHII) : HaronanbHas 6ubmorpaduueckas
0a3a JaHHBIX HAyUYHOTro LIUTUPOBaHUs. — TekcT: a/ekTpoHHbIM // eLIBRARY.RU : HayuHas
3/1eKTpOHHast bubsmoTeka : caiT. — Mocksa, 2000 — . — URL:

https://elibrary.ru/project risc.asp (gaTa obparrienus: 18.09.2020). — Pexkum focTtyma: st
3aperucTpup. roJsib30BaTesiei.

Axkanemusi Google (Google Scholar) : monckoBas cucrema : cait. — URL:
https://scholar.google.ru/ (nata obparrenusi: 18.09.2020). — Pexkum goctyma: Ajist
3apervucTpup. Nojb3oBaTesield. — TeKCT: 3/1eKTPOHHBIN.

. EnquHOoe 0KHO focTyTia K MHPOPMAIMOHHBIM pecypcam : 3/1IeKTpOHHast OubsimoTeka : caiT /

OI'AY 'HUUN UTT "MH®OPMUKA". — Mocksa, 2005. — . —URL: http://window.edu.ru/
(maTa obpamenus: 18.09.2020). — Pexxum gocTyrma: cBOOOAHBIN. — TeKCT: 371IeKTPOHHBIM.

. East View Information Services : SnekTpoHHasi 6a3a nepuoguueckux uzganui / OO0

«MIBUC. — URL: https://dlib.eastview.com/ (nata obparenus: 18.09.2020). — Pexxum
JIOCTYyTIa: TI0 TIOATHCKe. — TeKCT: 371eKTPOHHBIH.

. Poccwmiickas I'ocynapcTBenHast 6ubsmmoTeka. Karanoru : caiit / Poccuiickast rocyiapcTBeHHast

6ubmmoreka. — Mocksa : PI'b, 2003 — . URL: https://www.rsl.ru/ru/4readers/catalogues/
(mata obpamenus: 18.09.2020). — Pexxum fgoctyma: cBOOOHBINA. — TeKCT: 3/1eKTPOHHBIMH.

. DnektpoHHasi bubsmoreka MI'TY um. I'. M. HocoBa. — URL:

http://magtu.ru:8085/marcweb2/Default.asp (mata obpamenus: 18.09.2020). — Pexxum
JIOCTYTIa: /JIsi 3aperucTpup. To/ib3oBaresei (BX0/, C BHeIIHel CeTH 110 JIOTHHY U MapoJiio). —

TeKCT: 3/IeKTPOHHBIMN.

. YHuBepcureTckasi uH(opmarmoHHas cuctemMa POCCHS : HayuHast 31eKTpoHHast 6uboTeka

: caitt / HUBL, ; OxoHomuueckuii pakynbter MI'Y. — Mocksa : HUBII, 1997 — .- URL:
https://uisrussia.msu.ru (mara obpaienusi: 18.09.2020). — Pexkum mocTyria: CBOOOAHBIMN. —
TeKCT: 3/IeKTPOHHBIMN.

Web of science : MexxayHapo/iHasi HayKoMeTpuueckasi pedpepaTUBHasi U MIOJTHOTEKCTOBAsI
0a3a JaHHBIX Hay4HBIX W3AaHuil : cait. — URL: http://webofscience.com (mara obpareHus:
18.09.2020). — Pexxum focTyra: /151 3aperucTpuyp. noJib3oBaresieli (Bxoz o IP-agpecam
By3a). — TeKCT: 371eKTPOHHBIN.

Scopus : MexayHapoJHast pedpepaTBHas U MOJIHOTEKCTOBasi CTipaBOuUHasi 06a3a JaHHBIX
Hay4HbIX u3fianuii : caidt. — URL: http://scopus.com (marta obparmenus: 18.09.2020). —
Pexxum focTyna: /i1 3aperucTpyp. nosb3oBaTesieli (Bxoz rno IP-agpecam Bysa). — Tekcr:
3JIEKTPOHHBIU.

Springer Journals : MexxayHapo/iHasi 6a3a MO/THOTEKCTOBBIX )KypHasioB : cat. — URL: http:/
link.springer.com/ (maTa obparjenus: 18.09.2020). — Pexxuim focTyTia: /i/1s 3aperucTpup.
nosib3oBarenei (Bxog no IP-agpecam By3a). — TeKCT: 3/1eKTPOHHBIM.

Springer Protocols : MexyHapoHast KOJJIEKLUSI HayUHbIX POTOKOJIOB 10 Pa3/IMUHbIM
otpac/samM 3HaHui : caitT. — URL: http://www.springerprotocols.com/ (gaTa o6partjeHusi:
18.09.2020). — Pexxum focTyma: [/1s1 3aperucTpyp. noJib3oBaresiel (Bxoz no IP-agpecam
By3a). — TeKCT: 3/71eKTPOHHBIM.

SpringerMaterials : Me>xayHapozaHasi 6a3a HayYHbIX MaTeprasoB B 00/1acTi Hr3uIecKrx
HayK ¥ UHKUHUpHUHTa : caifT. — URL: http://materials.springer.com/ (mata obpaiieHusi:
18.09.2020). — Pexxum focTyma: [/1s1 3aperucTpyp. noJib3oBaresiel (Bxoz no IP-agpecam
By3a). — TeKCT: 3/71eKTPOHHBIM.

Springer Reference : MexayHapoHast 6a3a CrIpaBOYHBIX W3J@HHH 110 BCEM OTPACISM
3HaHui: caitT. — URL: http://www.springer.com/references (mara obpaienusi: 18.09.2020). —
PexxuM plocTyna: [/ 3aperucTpup. nosb3oBaresneit (Bxog no IP-agpecam By3a). — Tekcr:
3/IeKTPOHHBIM.

zbMATH : MexayHnapozHas pedepatriBHasi 6a3a JaHHBIX 110 YMCTOMN U TIPUKJ/IQHON
MaTeMaTHke : caiiT. — URL: http://zbmath.org/ (zara obparienusi: 18.09.2020). — Pexxum
J0CTyma: Ji/Is1 3aperucTpyp. rnosb3oBaresneu (Bxog no [P-agpecam By3a). — Tekcr:
3/IeKTPOHHBIM.
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17. Springer Nature : Me>xayHapoHasi pedepaTBHasi 1 TIOJTHOTEKCTOBAsI CripaBoYHasi Oa3a
JIaHHBIX Hay4HbIX M3/aHui : cait. — URL: https://www.nature.com/siteindex (gaTa

obpamenusi: 18.09.2020). — Pexxum mocTyTia: /71t 3aperucTpup. 1osib3oBaresieid. — Tekcr:

3/IeKTPOHHBIMN.

18. Apx1B HayuHbIX )KYPHA/IOB : calT / HaljoHanbHbIM 371€eKTPOHHO-MH(OPMAaLMOHHBIN
KoHLopLuyM. — MockBa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/
(mata obpamenus: 18.09.2020). — Pexxuim focTyTia: /715 3aperucTpup. Toib3oBaTesiel (BXo/
no IP-agpecam By3a). — TeKCT: 371eKTPOHHBIH.

19. eLIBRARY.RU : HayuHas 3neKTpoHHasi bubmoreka : caiit. — Mocksa, 2000 —

https://elibrary.ru (gata obparmenus: 09.01.2018). — Pekum mocTyTia: Ajist 3aperucTpup.
1oJsib30Baresied. — TeKCT: 371eKTPOHHBIN.
20. PYKOHT : HalMoHa/ibHBIN 1IU(POBOI pecypc : MexKoTpac/ieBasi 37ieKTpOHHas 61bsiroTeka :

caut / koHcopLuyM « KOTEKCTYM». — Ckonkoso, 2010 —

Pe>xuM pocTyna: f/11 aBTOpU3. M0J/Ib30BaTeseil. — TeKCT: 3/1eKTPOHHBIN.
21. Pacuetnsiii cepsep HNY MOU. Pexxum focryna:

http://twt.mpei.ac.ru/ochkov/VPU Book New/mas/index.html

9. Marepua/IbHO-TEXHHYECKOe ofecrneyeHHne JUCHUTUTUHBI

.—URL:

.— URL: https://rucont.ru —

B cootBeTcTBMM C yueOHBIM TJIAHOM 110 [UCLMIUTMHE «TerioTeXHUKa» TpesyCMOTPeHbI
C/lefiyrolie BUbl 3aHATHI: JIeKLMOHHbIe 3aHSTHs, CaMOCTOsTesIbHasi paboTa, KOHCYJ/bTaluu

(cron6er; BHKP), 3auer.

3arnosiHUM Tabsviy B paszese 9:

Turn 1 Ha3BaHUe dyJUTOPUHA

OcHaiileHve ayAuTOpUU

YuebHble ayIUTOPUH ISt
TIPOBE/IEHNUsT 3aHATUH JIEKLIAOHHOTO
THIIA

MynsTuMeuiiHbIe CpeZCTBAa XpPaHeHus, Tiepefjaud 1
rpeiCTaBIeHNs UH(OPMaLUH.

YueOHast ayJuTOpUs /151
MpOBe/IeHus1 1abopaTOpHBIX paboT:
nabopaTopuy TEPMOJUHAMUKY U
Terionepeaun

Kowmrinekc 1abopaTOpHBIX yCTaHOBOK TI0 TEXHUYECKOU
TepMOZAVHAMUKe, KOMILIEKC 1Jab0paTOPHBIX YCTAaHOBOK
T10 M3y4YeHUI0 MPOLIeCCOB Tervionepejauy;
-TIOTeHL{UIOMETD;

-JIATP;

-3/1eKTpOIIeYH;

-pOTaljIOHHbIe HACOCHI.

YueOHble ayIUTOPUN 151
MIpOBe/leHus IPaKTUUeCKUX 3aHATHMH,
IPYMIIOBBIX U UHUBUAYa/IbHBIX
KOHCY/IbTal|i, TEKYI|ero KOHTPOJIst
Y IPOMEe)XXYTOYHOM aTTecTaluu

Hocka, My/IbTUMeIUHbIN TIPOEKTOP, IKpaH

[TomertieHue [1st XpaHeHUsT U
MPO(UIAKTUYECKOTO 00CTY)KUBaHHUSI
yueGHOT0 0060pyZI0BaHUS

Cresuiaxku, ceidbl [y XpaHeHUs1 yueOHOTo
obopyoBaHust

VHCTpyMeHTHI /17151 peMOHTa 1abopaTOpPHOTO
obopyoBaHust

TTomelteHust [/l CAMOCTOSITE/TbHOM
paboThI 0OyUarOIMXCST

[TepcoHanbHble KoMIbIOTepHI € raketoM MS Office,
BBIXO/IOM B VIHTepHeT U C JOCTYIIOM B 3/IeKTPOHHYO
MH(OPMaIMOHHO-00pa30BaTebHYI0 Cpesy
YHUBepCUTeTa
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