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1. Uenu n 3agaum gucumniuHbl

Llenbto ocBoeHna ancumnninibl « Pusmyeckmne OCHOBbI TEMNOTEXHUKMY SBASETCS (dOpMU-
poBaHue KoMrneTeHuun obydatoerocs B obnactu npodeccmoHanbHoON AesaTernbHOCTU U cdepe
npodeCccnoHanbHON eATENTbHOCTHU:

- 40 CkBO3Hble BMAObl NpoeccnoHanbHON OeATenbHOCTU B NpoMbiweHHocTn (Paspa-
BboTka cucTteM KOHOULMOHUPOBAHUS BO34yXa WM XONOAUSTbHOW TEXHWKU, UX BHEOpPEeHWe N cep-
BMCHO-3KCNyaTaumMoHHOe 0BCcnyxusaHue).

lMporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusmn degepanbHOro rocygap-
CTBeHHOro obpasoBaTernbHOro craHgapTa Bbicllero obpas3oBaHUsA, Ha OCHOBE MNPUMEPHON
OCHOBHOW 0bpasoBaTenibHOM NporpaMmbl BbiCLIEro o6pasoBaHUsA No HanpaBneHno NoLroTOBKM
16.03.03 «XonoaunbHas, KpUOreHHasi TexHuKa U CUCTeMbl >Xu3HeobecrneveHus», (ypoBeHb
obpasoBaHusa -6akanaspwuar).

2. MNepeyeHb NNaHUpyeMbiX pe3yNnbTaTOB OOy4eHUS, COOTHECEHHbIX C MNilaHupYy-
eMbIMU pe3ynbTaTaMn OCBOEHUS1 OCHOBHOM Obpa3soBaTeNibHOM NporpamMmmbl

B pesynbTate 0oCBOEHWSI AMCLMNIMHbLI B COOTBETCTBMM C MPeayCMOTPEHHbIMU KOMMe-
TEHLMAMN 06YyYatoLLMIACA OOMKEH:

Ne Kopn HanmeHoBaHne komne- Kog 1 HanmeHoBaHMe MHOUKaTOpa LOCTMXKEHMS KOMMETEHLMN
n/n Komne- TeHUUn
TEHLMM
1 OrK-1 CnocobeH  wncnonb3oBatb | U 1onk1 - leMOHCTPUPYET 3HaHUSA PyHOAMEHTaNbHbIX

dyHOaMeHTanbHble 3aKOHbI
npupoabl U OCHOBHbIE 3aKo-
Hbl  ecTeCTBEHHOHayYHbIX
OUCUMNMH B npodyeccuo-
HarnbHOW AeATeNbHOCTU

3aKOHOB npupoabl n MOHMMaHME OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHaYy4HbIX OUCLUUMNIINH.

WO20nk1 — OnpenensieT o6nacTv NpUMeHeHNs! 3aKOHOB
€CTEeCTBEHHOHaYYHbIX AMCLMNIIMH B NpodeccroHansHon ges-
TENbHOCTU

Koa v HaumeHoBaHuWe nHankaTopa goctmke- | PesynbTaTtbl 06yyeHus (nokasaTeny oueHnBaHus)

HUA KOMMNETEHLINN

3HaeT dyHOaMeHTanbHble 3akOHbl MNpPMPOoAbl U MOHMMaHue
OCHOBHbIX 3aKOHOB €CTECTBEHHOHaYYHbIX AUCLMNINH

YmeeT agppeKkTMBHO Mcnonb3oBaTb PyHOAMEHTanNbHbIE 3aKOHbI
npvpoabl Y MOHMMAHWE OCHOBHbLIX 3aKOHOB €CTEeCTBEHHOHayu-
HbIX AUCLMNINH

MmeeT HaBblkM JeMOHCTpauun dyHOaMeHTanbHbIX 3aKOHOB
npvpoabl Y MOHMMAaHWE OCHOBHbLIX 3aKOHOB €CTEeCTBEHHOHayu-
HbIX AUCLIMNAWH

W01 onk1 - OemoHcTpupyet 3HaHus
dyHOAMEHTanNbHbIX 3aKOHOB Mpupoadbl U
NMOHMMAHNE OCHOBHbIX 3aKOHOB €CTECTBEH-
HOHAaYYHbIX OUCLUMNIVH

NO20nk1 — OnpenensieT obnacTtv npuMeHe-
HUS 3aKOHOB €CTECTBEHHOHaYUHbIX ANC-

3HaeT obnactu NnpMMEeHeHNA 3akKOHOB €eCTeCTBEHHOHay4HbIX
AncumnniinH B HpO(beCCMOHaﬂbHOVI AEATESIbHOCTU

UnninH B ﬂpO(beCCVIOHaJ'IbHOIZ neAaATenbHo-

Ymeet NPUMEHATb 3aKOHbl €CTeCTBEeHHOHay4HbIX OUNCUUNIINH B

HpO(beCCMOHaﬂbHOVI AEeATESIbHOCTU

MimeeT HaBblkM B onpepgeneHnn obnacren NPpUMEeHEeHNA 3aKOHOB
€CTeCTBeHHOHay4YHbIX OUCUUniinH B I'IpOCbGCCVIOHGJ'IbHOVI aea-
TeJIbHOCTU

CcTn

3. MecTo aMcuUMNNnHLI B CTPYKType obpa3oBaTernbHOW nporpammbl BO

OucumnnuHa «duanyeckne OCHOBbI TEMMOTEXHUKM» OTHOCUTCA K Moaynto bnoka 1
«ObwenpodeccrnoHanbHbIi»  OCHOBHOM Ob6pasoBaTeNibHOW MNpOrpaMmbl MO HanpaBneHUto
nogrotoBkn 16.03.03 «XonogunbHas, KpMOreHHasi TEXHUKaA U CUCTEMBbI XMU3HeobecneyeHus »,
ypoBeHb obpa3oBaHusa - bakanaspwmar). AucunnnuHa asnseTcs 06a3aTeNbHOM K U3YYEHNIO.



OvcumnnuHa «Pusmnyeckme oCHOBbI TEMNOTEXHUKM» BasnpyeTcsl Ha 3HAHUSAX, YMEHUSIX U
HaBbIKax, NOMNy4YeHHbIX NPU U3y4eHUn ancumnnuH: «MatemaTukay, «dPusmka», «Xummsa».

OvcumnnuHa «dPusanyeckme OCHOBbI TEMNOTEXHUKU»—SBNSIETCA MpPeaLecTByollen ans
OCBOEHMS AMCUMNIUH: «OCHOBbI KOHAULIMOHUPOBaHUS Bo3ayxay»,« OObeMHble KOMMPECCOopHbIe
N pacluMpUTENbHbIE MalUUHBI HU3KOTEMMEPaTYpPHbIX YCTAHOBOK», TennoobMeHHble annaparhbl
HM3KOTEMMNEepaTypPHbIX YCTAHOBOK.

4. O6bem AUCUMNNUHBbI U BUAbI y4eOHOW paboThbl

O6was TpYA0EeMKOCTb AUCLMMIVHBI COCTaBNAET 3 3a4eTHbIX €AUHWLI,

Buabl yue6HoM paboThl Bcero Cemectp
akageMun4yeckux 4
4yacos, akK. 4
O6Lasn TpyaoeMKOCTb ANCUMNMNNUHGI 108 108
KonmakmmHas paboma, 8 m.4. ayOumopHble 3aHsImusi: 55 55
Jlekumn 18 18
B mom yqucne e sude npakmu4eckol no020mosKu
MpakTnyeckune 3aHatus (M3) 36 36
B mowm yucne e sude npakmu4yeckoli nro82o0moeKu
KoHcynbTauum Tekywine 0,9 0,9
Bug atTectaumm (3a4er) 0,1 0,1
CamocmosimenbHas paboma: 53 53
N3yyeHne matepmanos no yyebHukam (cobecenoBaHue, TeCTUPOBAHME, 17 17
peLLeHne kenc-3agaHumn)
N3yyeHne maTtepmanoB, U3NOXEHHbIX B nekuuax (cobecepoBaHue, Te- 18 18
CTUPOBaHME, peLleHne Kenc-3agaHum)
MoaroToBKa K 3aWuTe MO NPakTUYeCKMM 3aHATUSM (cobecenoBaHume) 18 18

5 CopepxxaHue AUCUUNIINHDBI, CTPYKTYPMpPOBaHHOE No TeMaMm (pasgenam) ¢ ykasa-
HMEeM OTBEeAEHHOro Ha HMX KonuyecTBa akageMU4eCKMX 4YacoB U BUMAOB y4eOHbIX 3aHA-
T™MH

5.1 CopepxaHue pa3genoB AUCLUMIIUHBI

(o]
Ne HaumeHoBaHve pasgena auc- TpynoemkocTb
CopepxaHue pasgena pasgena, ak.
LUMMNNUHbI
n/n yachbl
1 TexHn4yeckas TepmogmMHaMmmuka 1.1 OcHoBHblE NMOHATUSA 7] onpeaeneHus.
CoBpeMeHHble TEHOEHUUN PasBUTUS TEXHUKU
n TexHonormn. [lepBbli 3akOH Tepmoau-
HaMUKW.
1.2 OO6Owmne meTodbl MccnegoBaHUS MNPOLIECCOB
N3MEHEHMUSI COCTOSIHUS paboumx Ten c npumeHe- 54

HMem cusmko-maTemaTmyeckoro annapara. Tep-
MOAMHaMMYECKMe npoLecchbl paboymnx Ten.

1.3 CyLlHOCTb BTOPOro 3akoHa TEPMOOUHAMMKW,
€ro OCHOBHbIE (POPMYITMPOBKM

1.4 TepmognHamMuyeckMe LUMKNbl ABuraTenen
BHYTPEHHEro CropaHuns, ra3oTypOuHHbBIX U Napocu-
J10BbIX YCTAHOBOK

2 | OcHoBbI TENNONEpPeaaYn. 2.1 OCHOBHbIE MOHATMS U ONpedeneHns Teopun 54
TennoobmeHa. Pusnko-maTemMaTUHECKMIA annapar,
TeopeTU4eckme, pacyeTHble W 3KCnepuMeHTasb-
Hble MeToAbl MCCnenoBaHWA, MeToabl MaTtemMaTtu-
YeCKOro M KOMMbIOTEPHOrO0 MOAENUPOBaHUA B
npouecce




2.2 TennonpoBOAHOCTb.

2.3 KOHBEKTUBHbI TEMNOOOMEH.

2.4 JlyuncTtbin TennoodbmeH

2.5 CnoxHbin TennoobmeH (Tennonepenaya)

5.2 Pa3spenbl gucumnnuHbl U BUAbI 3aHATUN

HavmeHoBaHue pasgena ancumniinHbl

Jlekuun, ak. yac Mne,
aK.yac

CPO, ak.yac

TexHn4yeckas TeEpMOOMHaAMUKa

9 18

27

OcHoBbI Tennonepenadu.

9 18

27

5.2.1 Jlekunn

Ne
n/n

HanmeHoBaHune pasgena auc-
UNNJIINHBI

TemaTurka NeKkUMOHHbIX 3aHATUIN

TpyooemMKkocTb,
ak. yac

TexHun4eckas TepMoagnHaMumKa

1.2 OCHOBHblE MOHATMSA W  onpeaeneHus.
CoBpeMeHHble TEHAEHLMN Pa3BUTUS TEX-
HUKN N TexHornorui. NepBbii 3aKoH Tep-
MOOUHaMUKN.

1.2 O6wwne meToabl MCCrenoBaHWUs nmpolec-
COB W3MEHEHMSI COCTOSIHUSI paboumx Ten ¢
NPUMEHEHMEM hn3nko-MmaTeEMaTUYECKOrO
annapata. TepmoAuHaMU4eckue npoLecchl
pabouunx Ten.

1.3 CylHOCTb BTOPOro 3akoHa Tepmoau-
HaMVKKN, €ro OCHOBHble (DOPMYIMPOBKU. T-s
onarpamma. [psamMor m oOpaTHbIN  LMKIbI
KapHo, ux HasHayeHune. Tepmuyeckmin KMNL v
XONoAuIbHbIN KO3PPULINEHT.

1.4 TepmognHammuyeckme UUKNbl ABuraTenemn
BHYTPEHHEro CropaHus, rasoTypOMHHbIX W
NapoCcunoBbIX YCTAHOBOK

OcHoBbl Tennonepegaym

2.1 OcHOBHbIE NOHATUA 1 onpeaeneHns Teo-
pun TennoobmMmeHa. Pnsmko-maTeMaTU4eCcKuii
annapart, TeopeTuyeckme, pacdeTHbIe U 3KC-
nepuMeHTanbHble MeToAdbl MccnegoBaHum,
MeToAbl MaTeMaTUYECKOro 1 KOMMbIOTEPHOrO
MoAenMpoBaHus B npouecce

2.2 TenmnonpoBogHocTb. 3akoH ®ypebe.
KoadppmumeHT TennonposogHocTn. Oudbde-
peHuManbHoe ypaBHEHME TEMnonpoBOAHO-
cTn. TennonpoBOgHOCTb MPU CTaUMOHAPHOM
pexume. TennonpoBOAHOCTb MITOCKMX U LN-
NNHOPUNYECKUX CTEHOK.

2.3 KoHBEeKTMBHbIN TennoobmeH. YpaBHeHue
HbloToHa-Puxmana. KoadpduumeHT tennoot-
Aaun. OcHoBbI Teopun Nogodus. dPusnyeckni
CMbICIT OCHOBHbIX KpuUTepueB nogobus. Ten-
nootgada npu cBOGOAHOM U BbIHY>XXOEHHOM
OBWKeHUn xumakoctn. Tennootgaya B He-
orpaHMyYeHHoOM obObeme. TennoobmeH npwu
N3MEHEHUW arperaTHoro COCTOSIHUSA: KUMEHNM
N KoHAaeHcauun. PakTopbl, BAMAOLWME HA
TennoobMeH npu KoHgeHcaumm

2.4 JlyuncTtbihi TennoodmeH. OCHOBHbIE 3aKo-
Hbl Ny4ncTOoro TennoobmeHa. 3awmra oT Ten-
NIOBOrO U3Ny4YeHus.

2.5 CnioxHbi TennoobmeH (Tennonepeagaya)
Tennonepegaya 4yepes NIOCKYK, LMNNHOPU-




yeckyto, cepunyeckyto cTeHkun. Koadhdpumum-
eHT Tennonepegayun. Nyt nHTeHcMdukaumm

Tennonepenayu.

5.2.2 JlabopaTopHbIN NPaKTUKyM
He npedycMompeH

5.2.3 lNpakTnyeckne 3aHATUA

Ne HanmeHoBaHue pasgena gucumnnu-

n/n Hbl

HavmeHoBaHue npakTuyeckux pabot

TpyooeMKoCTb,
akK. vac

1. TexHunyeckasa TepmoamHamuka

OnpepgeneHue nsobapHOM TENNOEMKO-
CTh BO34yxa n yp,eanoﬁ TennoThbl Na-
poobpa3oBaHusi BOAbI

4

WccneposaHne paBHOBECHbLIX MpoLec-
COB B MearbHbIX rasax

OnpegeneHve TepMoaMHAMNYECKNX
napamMeTpoB BoAsHoro napa. TepMoau-
HamMunyeckre Tabnmubl BOAAHOrO napa.

CpaBHUTENbHBIN aHanNn3 LMKNoB
ABuraTenen BHyTPEHHEro CropaHus,
napo- 1 ra3oTypObUHHLIX YCTAaHOBOK

2 OcHoBbI TENMNONEPELaUM

KOHBEKTUBHbIN TEMIO0OMEH Mpu CBO-
604HOM 1 BbIHYXOEHHOM OBVXEHUN
BO3ayxa

Onpep,eneHme CTeneHn YepHoThbl Tena

OnpepeneHue koaddmumeHTa Tenno-
oTAa4yn 1 yaenbHOro TenfnoBoro noToka
npv TennoobmMeHe Mexay rops4nmm
rasamu u Xofio4HbIM TENNOHOCUTENEM
yepes pasgensitoLyo UX CTeHKY

OnpepgeneHve NOBEPXHOCTU Harpe-
Ba peKyrnepaTUBHOrO TennoobMeH-
HOro annapata

5.2.4 CamocToaTenbHas pabota obyyatowmxcs (CPO)

Ne HanmeHoBaHue pasgena
n/n OUCUMMNNUHbI

Bug CPO

TpyooemMKkocTb,
ak. yac

Ka

TexHun4eckas TepMmognHamun-

N3yyeHne maTepuanoB no y4ebHu-
kam (cobecenoBaHue, TECTUPOBaHME,
peLleHne Kenc-3agaHni)

M3yyeHne mMaTepuanoB, U3MOXEHHbIX
B nekuusax (cobecepoBaHue, TecTu-
poBaHVe, peLleHne Kenc-3agaHnii)
MoaroToBka K 3awmTe Mo npakTuye-
CKUM 3aHATMAM (cobecenoBaHue)

9

2. OcHoebl TENNONEpPEnaUn

M3yuyeHne marepuanoB no y4ebHu-
kKam (cobecenoBaHue, TECTUPOBAHUE,
peLueHne Kenc-3agaHni)

M3yuyeHne martepuanos, U3NOXEHHbIX
B nekuuax (cobecepoBaHue, TecTu-
poBaHue, peLLeHne Kenc-3agaHnin)
MoaroToBka Kk 3alimTe no npakTnye-

CKUM 3aHATUAM (cobecegoBaHue)

6 YyebHO-MeTOAMYECKOE U NH(hOopMaLMOHHOe obecnevyeHne AUCLUNIIUHbI




6.1 OcHOBHas nuTepartypa

Kpyrnos, I'. A. TennotexHuka / I'. A. Kpyrnos, P. W. bynrakosa, E. C. Kpyrnosa. — 4-e
n3g., ctep. — Cankt-lNeTtepbypr : Jlaub, 2022. — 208 c. — ISBN 978-5-507-45269-9. — TekcT :
3NEKTPOHHLIN // JlaHb : 3nekTpoHHO-OmbnmnoTteyHas cuctema. — URL: htips://e.lanbook.com/
book/263066

LWanowHwukos, B. B. TennoTtexHuka : ydebHoe nocobue / B. B. LlWanowHukos, KO. B. Kopo-
nee.a, b. N. KonecHukoB. — KpacHogap : Ky6l'TY, 2022. — 291 ¢c. — ISBN 978-5-8333-1146-
2. — TekKcT : aneKTpoHHbIN // JlaHb : aneKkTpoHHO-6ubnunoteyHass cuctema. — URL: https:/
e.lanbook.com/book/318959

6.2 [lononHuTenbHaa nuTeparypa

TennoTexHuka : metoandeckne ykasanumsa / coctasutenu . . bongawes [n gp.]. —
Camapa : CamlAY, 2021. — 60 c. — TeKcT : aneKTPOHHbIN // JlaHb : 3NeKTPOHHO-6nbnMoTeY-
Hasa cuctema. — URL: https://e.lanbook.com/book/222116

MuxannuyeHko, C. M. TennotexHuka. lNMprumepbl pelleHns 3agad : y4ebHoe nocobue / C.
M. Muxannuyenko, A. U. KynpeeHko, X. M. UcaeB. — BbpsaHck : BpaHckun FAY, 2022. — 132
C. — TeKCT : aneKTpPOHHbIN // JlaHb : anekTpoHHO-6nbnuoteyHas cuctema. — URL: https://
e.lanbook.com/book/304901

6.3 MNepeyeHb y4eOHO-MeTOAUYECKOrO obecneyvyeHns ANsi CaMOCTOATEeNbHOM pa-
60Tbl o6y4arowmxcs
1. MeTogunyeckme ykasaHus ong obyvaromnxcsa no 0CBOEHUIO ANCUMMANH (Moaynen)
B ®I'BOY BO BI'YUT [OneKTpOHHbIN pecypc]: MeToanYeCcKne ykasaHust ans obydarowmxcsa Ha
BCEX YPOBHSX Bbiclwero obpasosanunsa/ M. M. OJanbinue, P. H. MNnotHukoBa; BINYUT, YyebHo-
mMeToaudeckoe ynpaeBneHue. - BopoHnex: BI'YWUT, 2016. — Pexum poctyna: http:/
biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813 . - 3arn. ¢ akpaHa

6.4 MNMepeyeHb pecypcoB MHGOPMALUOHHO-TENIEKOMMYHUKALMOHHON ceTu «UHTep-
HeT», He0OXOoAUMbBIX ANIA OCBOEHUA AUCUUNIIUHBI (Moayns)

HavnmeHoBaHue pecypca cetn «MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayuyHas snekmpoHHasi bubriuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernesHas nnamagopma «FOpalm» https://urait.ru/
3BC «JlaHb» https://e.lanbook.com/

AUNBC «Mezallpo» https.//biblos.vsuet.ru/MegaPro/Web
Catim MuHucmepcmea HayKu U 8bicue20 obpasoea- | http:/minobrnauki.gow.ru

Husi PO

AnekmpoHHas uHpopmMayUuoHHO-0bpa3oeameribHas http.//education.vsuet.ru

cpeda ®r6OY BO «BIr'ynTt

6.5 MNMepeyeHb MHMDOPMALMOHHBLIX TEXHOMOINMU, UCMOSIb3yeMbIX NMpPU ocyLlecTBne-
HUM obpa3oBaTenbHOro npouecca nNo AucuuniauHe (MOAYNIO), BKIKOYas nNepeyvYeHb
nporpamMmmHoro o6ecrne4yeHuss U UHPOPMaLMOHHbLIX CNPABOYHbIX CUCTEM

Mpy n3yyeHUn ANCUMNIMHBLI UCNONb3YeTCA nporpaMMHoe obecrneyeHne, CoBpeEMEHHbIE
npodeccunoHanbHble 6a3bl JaHHbIX U UHPOPMALNOHHbIE cnpaBoYHble cnuctemsl: ANOC yHuBep-
cuTeTa, B TOM yucne Ha 6ase nporpammHon nnatgopmbl «Cpefa aneKkTPoOHHOro obyyeHus
3KLy».

NMpun ocBOEHUM AUCUUNNMHBI UCNOSIb3YyeTCA JIMLEH3MOHHOE WU  OTKpbIToe
nporpammHoe ob6ecnevyeHue

MporpamMmbl JInueH3un, peKBM3UTbI NOATBEPXKAAIOLLEro AOKYMEHTa



https://e.lanbook.com/book/304901
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https://e.lanbook.com/book/222116
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https://e.lanbook.com/book/318959
https://e.lanbook.com/book/263066
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Adobe Reader XI

(6ecnnatHoe IMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

AnbTt ObpasoBaHne

NnueHsna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8

Microsoft Open License

Microsoft Windows 8.1

Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License
No Level#61280574 o1 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes-
sional Plus 2010

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-programs/open-license

Microsoft Office 2007
Standart

Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-li-
cense

Libre Office 6.1

Jnuensua Ne AAA.0217.00
¢ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIV MaKeT OnepaumnoH-
How cuctembl AnbT OB6pasoBaHue 8.2)

CnpagoyHo-npaeoeble cucmemsb!

Mporpammbl

JInueHsun, peKkBU3UTbI NOATBEPXKAAIOLEro AOKYMeHTa

CnpaBo4Hble npa-
BOBasi cmctema
«KoHcynbTaHT

Mnocy

[oroeop o coTpygHudecTBe ¢ “VIHhOpMCBSA3b-4epHO3eMbe”, PermoHanbHanbHbIn
WHOPMALIMOHHbIN LEHTP 0OLLEPOCCUMIACKON CETU pacnpoCTpaHeHMs NpaBoOBOW
nHgopmMauun KoHcynbTaHT lNntoc
Ne 8-99/RD ot 12.02.1999r.

7 MaTepmanbHO-TeXHU4YecKoe obecnevyeHme QUCLUNITUHBI

JTabopaTopum TennoTexHnyecknx namepenmin (Ne311, 329, 333) ocHalleHbl yHMBepcarb-
HbIMM CTeHAaMW ANS U3yYeHUa TepMOoOUHaMWUYeCcKMX MNpoLeccoB, cTeHdaMun AN U3yyYeHus
npoLeccoB Tennonepenadn, KOMNIEKTOM 3NeKTpon3MepuTensHoro obopynoBaHna Ans BbINosi-
HeHnst NabopaTopHbIX U NpaKTU4eckmx pabor.

Y4yebHble ayauTopun 4ns npoBeaeHust y4eOHbIX 3aHATUN:

YyebHas ayamTopus Ne 311 onsa nposege- KomnnekTtbl Mebenu ons y4ebHoro npotecca.

HMS y4ebHbIX 3aHATUI

JTabopaTopHoe obopynoBaHue. JlabopaTtopHbin cteHa «Mupem» 380/220 10
T

1 OnpegenexHne ra3oBo NOCTOAHHOWM BO34yXa,

2 OnpegeneHne n3obapHoW TENNOEMKOCTU BO3OYXa;

3 OnpegeneHve yaensHON TennoTsl Napoobpa3oBaHnsi BOAb;

4 ViccnepoBaHme npouecca 3anofiHeEHNst cocya BO34yXOM MNpu ero agma-
6aTHOM ncteveHun Yepes anadparmy;

5 NccnepoBaHme NpoLeccoB M3MEHEHMWS COCTOSIHUSI BMAXXHOIO BO3AYXa;

6 TennoBoN 3KBMBANEHT ANEKTPUHECKON SHEPTUK;

7 WUccnepoBaHue TennonpoBOAHOCTM TBEPAOro Tena MeToA0M UMnMHapuye-
CKOro crosi,

8 OnpeaeneHun cTeneHn YepHOTbI TBEPAOIO TENa;

9 UccnepoBanve Tennootaayv uunuHapa B cBobogHOM NOTOKe BO3AyXa;

10 ViccnepoBaHue TennooTAayy UMNUMHAPA NpU BbIHY>XOEHHOM [OBUXEHUN
BO34yxa)

HoyTbyk nepeHOCHOW.

[lononHMTENbHO ANs CaMoCTOATENbHOM paboTbl 06y4arLMXCA UCMONb3YITCHA YMTarnb-
Hble 3anbl pecypcHoro ueHTpa BIMYUT ocHalueHHble kKoMnbloTepaMu CO CBODOAHBLIM LOCTYNOM
B c€Tb VIHTEPHET N BMBNNOTEYHBIM U MHOPMALMOHHO- CNPABOYHLIM CUCTEMAaM



88 OueHo4Hble MaTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm oOyyvarLMXcAa no
avcuunnuHe (Mmoaynio)

OueHouHble MmaTtepuansl (OM) Ansg aucumnivHel (Moayns) BKAOYalT B cebs:

- NepeyvyeHb KOMNETEHUNA C YKa3zaHNEM UHAMKATOPOB OOCTUMXEHUS KOMMETEHLMI, 3TarnoB
nx oopMUpPOBaHUS B NpoLecce 0CBOeHNS obpasoBaTesibHON NpPorpaMmbl;

- ONMcaHue LwKan oueHnBaHus;

- TUMNOBbIE KOHTPOJSbHbIE 3afaHuUs UM WHble MaTepuanbl, HeobxoauMble LA OLEHKM
3HaHWW, YMEHWUWN, HABbIKOB;

- MeToguyeckme maTtepuvansl, onpeaensowmne npouenypbl OLEHMBaAHUS 3HAHUA, YMEHWUMN,
HaBbIKOB 1 (UN) onbiTa OEATENbHOCTH.

OM npeactaBnsaTCa  OTAENbHBIM - KOMMIIEKTOM W BXOAAT B CoOCTaB paboyen
nporpaMmmbl AUCUUNNUHBbI (Moayns).

OueHo4Hble MaTepuansl opmupytotca B cootBetcTBum ¢ N BIYUT «[lMonoxeHne o6
OLlEHOYHbIX MaTepuanax».



NMPUNOXEHUE
K pabo4yen nporpamme
®dun3nyeckme OCHOBbI TENJIOTEXHUKHN

1. OpraHu3auMoOHHO-MeToAMNYEeCKMEe [AaHHble AUCUMNIIUHBI ANS O4YHO-3a04HOM
cdopmMbl 06y4eHus

1.1 O6bemMbl pasnnyHbiX ¢popMm y4eOHOM paboTbl U BUALI KOHTPONSA B COOTBET-
CTBUU C Y4E€OHbIM NflaHOM

O6Lwaga TpyaoemMKocTb ANCUMNANHBI (MOaynsa) cocTaBndaeT 3 3a4eTHble eANHULbI

Bugbl yueb6HoM paboTbl Bcero akagem. | PacnpeaeneHue Tpy-
yacos BOEMKOCTU NO
cemecTpam, aK. Y
6 CemecTtp
O6wwan TpyA0EMKOCTb AUCLIUMNINHBI 108 108
KonmakmHasa paboma e m.4. ayOoumopHbie 3aHAMUA: 18,4 18,4
Nekunmn 6 6
8 Mom Yucsie 8 hopme nNpaKkmu4eckoli no62omosKu
MpakTnyeckune 3aHatma (MN3) 12 12
8 MOM Yucsie 8 hopme rnpakmu4eckoli no02omosKu 0 0
KOHcynbTauum Tekylme 0,3 0,3
Buapl attectaumm - 3auer 0,1 0,1
CamocmoamensHasa paboma: 89,6 89,6
MpopaboTKa maTepmnanos No KOHCMEKTy neKkumin (cobecegoBaHue, Te- 30 30
CTUPOBaHME, pelleHne Kelc3agaHni, 3a4au)
MpopaboTka maTepmnanos no yyebHMKam: (cobeceoBaHue, TeCTUPOBa- 35 35
HUWe, pelleHune Kenc-3afaHui, 3aaau)
MoparoToBKa K 3almTe No NpakTMyecknm pabotam: (cobecenoBaHue, 24,6 24,6
TecTMpoBaHue, pelleHne Kelc-3aaaHnii, 3aaad)




OLEHOYHbIE MATEPUAIbI
anAa NPOMEXYTOYHOU ATTECTALUU

no AUCLUNIINHE

OU3NYECKUE OCHOBbI TEMJTOTEXHUKA



1.nepequb KoMnetTeHUUA C yKa3aHUeM 3TtanoB CbOpMVIpOBaHVIH KOMNeTeHUuUn

Ne n/n Kopn, HanmeHoBaHMe KoMneTeHunn Koa n HanmeHoBaHue nHankaTopa AOCTMXKEHUSA KOoMMne-
Komne- TeHUUK
TEeHUN
"
1 OlK-1 | CnocobeH ncnonb3oBarb WO onir - leMOHCTpUpyeT 3HaHus dyHAaMeHTarnbHbIX

hyHOaMeHTanbHble 3aKOHbI NpU-
poAbl U OCHOBHbIE 3aKOHbI
€CTEeCTBEHHOHAY4YHbIX AUCUUMIIVH B
npodeccrnoHanbHon AeaTenbHOCTH

3aKOHOB npupoadbl 1 NOHNMMaHNUE OCHOBHbIX 3aKOHOB
€CTeCTBEHHOHaYy4HbIX UCLUUNIINH.

NO20nk+ — OnpenenseT o6nactvi NpUMeHeHNs 3aKOHOB
€CTeCTBeHHOHay4HbIX AUCUUNJINH B I'IpO(beCCVIOHaJ'IbHOﬁ
aeAaTernibHOCTU

Koa v HanmeHoBaHue MHOUKaTopa A0CTUXe-
HUA KOMMNMETEHLINN

PesynbTathl 06y4yeHusi (MokasaTenu oueHnBaHus)

WO oni1 - leMOHCTpUpYeT 3HaHNs
byHOaMeHTarnbHbIX 3aKOHOB MPUPObI 1

NMOHMMaHMe OCHOBHbIX 3aKOHOB €CTeCTBEH-

HOHay4HbIX gucumnninH

3HaeT d)yHﬂ,aMeHTaﬂbele 3aKOHbI nNpunpoabl N MOHMaHune
OCHOBHbIX 3@aKOHOB eCTeCTBEHHOHaYy4HbIX ANCUUMIINH

HbIX AUCLMNINH

YMeeT athpeKTUBHO UCMONb30BaTb (PyHAAMEHTarbHbIE 3aKOHbI
npvpoabl M MOHUMaHWE OCHOBHbIX 3aKOHOB €CTECTBEHHOHAayY-

HbIX OUCLUMNIIUH

ViMeeT HaBblkv eMOHCTpauun chyHaameHTarnbHbIX 3aKOHOB
npupoabl U MOHMMAaHNE OCHOBHbIX 3aKOHOB €CTECTBEHHOHAY Y-

NO20nk1 — OnpegensieT o6nact nprmeHe-

HNA 3aKOHOB eCTeCTBEHHOHAY4YHbIX OUC-

UMnnnH B I'IpO(beCCI/IOHaJ'IbHOVI neAaTenbHo-

CcTn

3HaeT 06nacTv NPUMEHEHNA 3aKOHOB €CTECTBEHHOHAYYHbIX
OVNCUMNNWH B NPOdeCcCnoHanbHON AeaTenbHOCTU

YMeeT NpuUMeHsaTb 3aKOoHbl ECTECTBEHHOHAYYHbIX AUCLUMNIVH B
npodeccuoHanbHon AeaTenbHOCTH

TEJIbHOCTU

VimeeT HaBbIkM B onpegeneHnn obnacten NPUMEHEHNA 3aKOHOB
€CTeCTBEHHOHaY4YHbIX AUCUMNIINH B I'IpOd)eCCMOHaJ'IbHOVI nesa-

2. MacnopT ¢hoHAa OLLEHOYHbIX CPeaAcTB NO AUCUUNIINHE
OrK-1 CnocobeH ncnonb3oBaTb pyHAAMEHTaNbHbIE 3aKOHbI NPUPOAbLI N OCHOBHbIE 3aKOHbI
€CTECTBEHHOHaYYHbIX AUCLUMMAMH B NPOodeCccMoHanbHOM AeATenbHOCTH

Ne KoHTponunpyemble WHoeke OueHoYHbIE cpeacTBa TexHonorus oueHkmn (cnocob
n/n moaynu/pasaensi/ KOHTPO HanMeHoBaHue NeNe 3a- KOHTpOns)
TeMbl ANCLMNINHBI nmpy- [aHui
emMon
Komne-
TeHuun
(nm ee
yacTn)
Tect 51-75 KomnbloTepHoe TecTuposa-
Hue
CobecenoBaHue (3a4eT) 1-15 KoHTponb npenogasartenem
1 TexHnyeckas Tepmoau- OMK-1
) HaMuKa MpakTnyeckme 3aHATUA
(cobecedoeaHue, 80MPOChI K 31-45 3alumTa NpaKkTM4eckoro 3a-
3awume ripakKmu4ecKux 3aHs- HATNA
muti)
Tect 76-100 KomnbtoTepHoe TecTupoBa-
Hue
CobecenoBaHue (3a4eT) 16-30 KoHTponb npenogaBaTtenem
o OcHoBbl Tennonepena- OMK-1
un. MpakTnyeckue 3aHATUSA
(cobecedosaHue, 80MpPockI K 46-50 3aliuTa npakTU4eckoro 3a-

3awume rpaKmMu4yecKux 3aHsi-
mud)

HATNA




3. OueHo4YHble cpeacTBa AN NPOMEXYTOYHOU aTTecTauum (3aveT)

TunoBble KOHTPOSbHbIE 3aflaHUA UMTN UHbIe MaTepuarnbl, Heo6xoauMbIe ANSA OLEeH-
KW 3HaHUW, YMEHWUIN, HAaBbIKOB U (UNN) onbiTa A4EATEeNIbHOCTU, XapaKTepu3yoLmx 3Tanbl
chopMmmpoBaHUa KOMNETEHLUMWN B NpoLecce 0OCBOeHUs obpasoBaTesibHOM NporpaMmmbl

3.1 CobecepnoBaHue (3a4erT)
Or1K-1 CnocobeH ncnonb3oBatbh yHAAMEHTasnNbHbIE 3aKOHbI MPUPOAbI N OCHOBHbLIE 3aKOHbI
€CTEeCTBEHHOHAYYHbIX OUCLMNIINH B NPOGECCMOHANbHON AEATENBHOCTH

Homep
dopmynupoBka 3agaHus
Bonpoca
1. TepmoguHamudeckasi cuctema. Paboyee Teno.
2. OcCHOBHble TEPMOANHAMUYECKUE NApPaMeTpPbl COCTOSHUS.
3. TepmognHammn4eckmi npouecc. YpaBHEHNE COCTOSAHUA.
4. VoeanbHbii ras. YpaBHEHNE COCTOSAHUA naeanbHoro rasa.
5. PeanbHbIN ras. YpaBHEHNE COCTOSAHNSA peanbHOro rasa.
6. BHYTpEHHss1 9Heprus.
7. PaboTa paclumpenus n cxatus. padmyeckoe nsobpaxeHue paboThbi.
8. [MepBbii 3aKOH TEPMOAVNHAMUKN.
9. TennoemKocTb ra3oB. 3aBUCUMOCTM MEXOY TEMIOEMKOCTSMMU.
10. OHTanbnus, aHTponus. Mpaduryeckoe n3obpaxkeHne TeNNOThI.
11. BTopown 3akoH TepmognHamukn. Tepmmnyeckun K.
12. Linkn KapHo.O6paTHbi umkn KapHo.
13. TepMogmHaMmnyeckme NpoLecchl naeanbHOro rasa.
14. BoasiHon nap. T-s 1 p-v gnarpammbl BOASHOro napa.i-s gnarpamma BogsiHoro napa. Tep-
MOOWHaMMYeCKMe NpoLUecchl Ansi BOASIHOro napa.
15. BnaxHbii Bo3ayx. BnaxHocTb Bo3gyxa. BnarocogepxxaHue.
16. Cnocobbl nepegayn TennoTbl.
17. OCHOBHOW 3aKOH TEMIONPOBOAHOCTH.
18. KoadhpmumneHT TENIonpoBogHOCTH.
19. lMepeHoc TeNNOTbl Yepe3 OQHOPOOHYHO MITOCKYH CTEHKY.
20. [MepeHoc TennoTbl Yepe3 MHOMOCITOMHYIO NITOCKYH CTEHKY.
21. lMepeHoc TeNNoTbl Yepe3 OQHOPOAHYI0 LMMHOPUYECKYIO CTEHKY.
22. OCHOBHOW 3aKOH KOHBEKTMBHOIO TENSI000MeHa.
23. BeapasmMmepHble KpUTEPUM TEMNOOTAAYUN.
24, Tennootaaya npu KUNeHun.
25. TennooTtaaya npy KOHAEHCAUMW.
26. JlyuncTtbii TennoobmeH. OCHOBHbIE NOHATUSA U ONpeaeneHus.
27. OCHOBHbIE 3aKOHbI Ty4UCTOro TennoobmeHa.
28. 3alumTa oT TEMIOBOr0 N3NYy4YeHus.
29. CnoXHbli TeNSI00OMEH.
30. Tennonepegadya mexagy OBYMS XUOKOCTSIMU Yepes3 CTEHKY.

3.2 3awmTa NnpakTU4eCKNX 3aHATUN

Orl1K-1 CnocobeH ncnonb3oBaTtb (byH)J,aMeHTaJ'IbeIe 3aKOHbI nNpupoabl 1 OCHOBHbIE 3aKOHbI
€CTeCTBEHHOHAaY4HbIX ANCUUMNIINH B HpOd)eCCMOHaHbHOVI OeAaTeribHOCTH

Homep .
TeKkcT BONPOCOB NPaKTUYECKUX 3aHATUN
Bornpoca
31 YHuBepcanbHas razoBag NoCcTosiHHasA. Ee dnanyecknin CMbICn 1 YUCNIEHHOE 3HAYEHME.
32 YpaBHEHME COCTOSIHUSA ANs ra30BOW CMECK, onpeaeneHne ra3oBoi NOCTOSAHHOW CMECW.
33 YpaBHEHME COCTOSIHMS peanbHOro rasa, ero aHanms.
34 PaboTta 1 TennoTa npouecca.
35 BHyTpeHHsisi aHeprus paboyero tena.
36 AHanuTnyeckoe BblpaxkeHune |-ro 3akoHa TepMoanHaMMKK
37 TepmognHamuyeckuii npouecc (paBHOBECHbIW, HEPABHOBECHbIN, 06paTUMbI, HeobpaTUMBbIN).
38 OcHoBHble ra3oBble nNpouecchl, rpaduyeckoe n3odbpaxeHue npoueccos B P-V n T-S-
KoopAunHaTax.
39 Hanucatb ypaBHEHUE Kon4yecTBa TEMOThl Yepes CPeHIoK TEMSI0EMKOCTb.




40 YeMm oTnyarTCcsa TEMI0EMKOCTU MAeanbHbIX U pearnbHbIX ra3oB ?

41 YCTaHOBUBLLMIACA U HEYCTAHOBUBLLMIACA TENIOBOWN PEXMMBI.

42 TemnepatypHoe none, ctTayMoHapHoOe U HecTauMoHapHoe, CTaLuMoHapHoe rnore TpexMmepHoe,
OBYXMEPHOE N OQHOMEPHOE.

43 Pdursmyeckasi CyLLHOCTb NpoLiecca TENNONPOBOAHOCTH.

44 Kakne matepuanbl OTHOCATCH K TEMTON30NSALUOHHBIM?

45 KoadhdunumeHT TennonpoBOAHOCTU, (haKkTOpPbI, BAUSIOLWNE HA BENMUYNHY KO3 durLmeHTa
TENAonpoBOAHOCTN.

46 Pursmyeckasi CyLLIHOCTb JTYYUCTOro TennoodmeHa.

47 CB000aHOE 1 BbIHYXOEHHOE ABMKEHUE XNOKOCTH.

48 CyLuHoCTb Teopun nogobusi, KpTepus TenNnoBoro Nogobms, nx omMsnmy4ecKknii CMbICH.

49 [MoHATMA: onpegensowas TeMnepaTtypa, onpegensaowmi pasvep.

50 KputepumanbeHble ypaBHEHUS B HESABHOM BUAE AN PA3NNYHBIX ClydaeB KOHBEKTUBHOWN nepeaauu,

X aHalna3.

3.3 Tecmbi1 (mecmossbie 3a0aHusi K 3a4emy)
Or1K-1 CnocobeH ncnonb3oBatb yHAAMEHTArNbHbIE 3aKOHbI MPUPOAbl N OCHOBHLIE 3aKOHbI
€CTeCTBEHHOHaYYHbIX AUCLMMIH B NPodeccrnoHanbHON AeATenbHOCTU

Homep
Bonpoca

dopmynupoBka Bornpoca

51

OCHOBHblE TEPMOANHAMUNYECKNE NapaMeTpbl COCTOSIHUSA:
-p, v, T

-u,q,l

-i,s,u

52

CocTtosiHMe ngeanbHOro rasa onvMcbiBaeTCs ypaBHEHNEM
pv=RT

pv=const

pV=RT

53

YpaBHeHve Maliepa ans naeanbHoOro rasa MMeeT BUL:
I= U+pV

Q= U+L

Cp=Cv+R

54

MNokasaTens aamabatbl K 3aBUCUT OT:
- poaa rasa

- Temneparypbl rasa

- npolecca

55

YpaBHeHVEe NepBOro 3akoHa TePMOLAMHAMMKMN:
q= u+l

g=c (T2-T1)

g=Tds

56

OHTanbnusa aTo:
H=U+pV
H=H2-H1

Q= U+L

57

Mpouecc 2, N300pakeHHbIN Ha PUCYHKE, ABMSIETCS:

P

in=1

N30TEPMUNYECKUM
agmabaTHbIM




NOSINTPONHbIM
N30XOPHbIM

58 Mpouecc 1, N300paxeHHbIN Ha PUCYHKE, SABMSIETCS:
Py
3 2 7 1n=00
4 2 fF=5
2=k
L=
S4i=1]
5
V
N30TEPMUYECKUM
agnabaTHbIM
NOSIMTPOMHbLIM
N30XOPHbLIM
59 Mpouecc 3, N306pakeHHbIN Ha PUCYHKE, ABNAETCS:
P
L, 2 1 inew
4 2n=15
In=k
Llrsd
ha=U
5
4
N30TEPMUYECKUM
agmabaTtHbIM
NONUTPOMHbLIM
N30XOPHbIM
60 Mpouecc 4, n306paxxeHHbIN Ha PUCYHKE, ABMAETCS:

Pi

3 2 1n=c0
4 Zy=:15
B
4n=1
S5n=0

5
v

N30TepMNY€CKNM

agmabaTHbIM
NONUTPOMHbLIM

N30XOPHbIM




61 Mpouecc 5, N300pakeHHbIV Ha PUCYHKE, ABMSIETCS:
Pi
g 7 7 1n=00
4 2 fi=15
EA=K
e |
21=0
5
4
N30TEPMUYECKIM
agnabaTHbIM
1M306apHbIM
N30XOPHbIM
62 Pabota paclwmpeHus B npouecce 1-2 (M306paeHHbIN Ha PUCYHKE) paBHa:
P M
A
f4f-————- 4
arl__ __ _ | 3
V Mk
0,4 KOx
0 KOx
0,3 Mx
0,3 K[
63 Hanbonblas paboTa coBepLuaeTcs B NpoLECCe:

F Mia

|
7
V M2
-1¢c2
-1a2
-1a2 n 182

-1B2




64

HaumeHblias paboTa coBepluaeTcsi B npouecce:

P Mz
|
7
a
‘)
Z
V m/ke
-1c2
-1a2
-1a2 n 182
-182
65 Ecnu B Touke 1 R = 300 Ox(kr K), T+ = 1000K, v, = 3 m¥kr, To AaBneHve B npouecce 1-2
paBHo:
P Mla
2 7
V 1/ke
1 Mna
0,1 Mna
1000 Kna
10000 Na
66 M306apHbIM SABNsieTCS NpoLecc:
7}
4 i
i Z
&)
3
[0 1
1Y

A WN-




67

MN30xopHbIM sIBRISIETCS MpoLiecc:

7\
J 7
y Z
S ¢
G
=0 ¢
1

1

2

3

4
68 M3oTepmmyeckum siBnseTcs npouecc:

I
S

1

2

3

4
69 AgnabaTHbIM sSiBNSIeTCA NpoLEecc:

/!
i 4
’ Z
&f
S <
G
=0 7
5.

1

2

3

4
70 Konnuectso TennoTsl B npouecce 1-2 pasHo 500 [x/kr. Yemy paBHa aHTpOMUSA B TOUKE

2?



http://education.vsuet.ru/mod/resource/view.php?id=9255

I K

200 ——

7

|

|

|

|

|

|
3 S Ix/Tke K)
7,5 Ox/(kr K)
20 Ox/(kr K)
0 Oox/(kr K)

6 [x/(kr K)

71

Uemy paBeH 06bem rasa B Touke 2 npouecca 1-2, ecrim T4 = 1000K, T, = 200K, V4 = 5m*:
100m3

P M
|

L‘h_‘“‘_“_"'_‘_‘"_"_'

Vi

10m3
1m3
20m3

72

Yemy paBHO faBneHue B Touke 1 npouecca 1-2, n306paKeHHOro Ha puUcyHke, ecrv Ty =
400K, T, = 40K, p, = 1Kna?
£ M

V M/ke
10 Kna
100 Kna
100 Mna
10 Mna

73

3tn BblpaXXeHuna cnpaseannebl AnNa:
Cu = (.U » = iw:

M30XOpPHOro npouecca
n3obapHoro npouecca

M30TepMUYECKOro npoLecca
aauaBaTHoro npotecca




74

OTU BbipaxeHWsi crpaBeanvBbl ANSs:
¢, =¢,, n=0

n

M30XOpPHOro npotiecca
nsobapHoro npouecca
N30TEePMUYECKOro npoLecca
agmabaTHoro npotecca

75

OTM BblpaXeHUsi cnpaBeauBbI ANA:
c.—¢C

¢, =0, n=lim—==1

G =i
M30XOPHOro npoLiecca
n3obapHoro npotecca
M30TepMMYecKoro npouecca
agmabaTHoro npotecca

76

CyuiecTByloT cnocobbl nepegaydn TeNoThI. ..
TennonpoBoAHOCTb, KOHBEHLUUA U U3NyYeHue
Tennootaaya n nsny4vyeHume

Tennonepegaya 1 KOHBEHUMS

7

TennonpoBogHOCTb 3TO...

nepeHoc TennoThbl B BeWwecTBax MMKpoYacTuuamm
nepeHoc TeNNoTbl MUKPOOHBLEMaMM

NnepeHoC TENI0Thl ANEKTPOMAarHUTHbIMM BOSTHaMM

78

KoHBeHLMA 3T0...

nepeHoC TennoTbl NPy NOMOLLU MUKPOYaCTUL,

nepeHoc TeNNoTbl BMeCTe C MaKPOCKONMYeCKMMN 00 bEMamMKM BellecTBa
nepeHoC TENMOTbl MPX NOMOLLM BOSTH

79

M3nyyeHue aTo...

nepeHoC TENJIOThbl MNP MOMOLLY 3NEKTPOMAarHUTHbIX BOJTH
nepeHoC TENMOTbl MUKpoYacTULamm

nepeHoc TeNI0Tbl MakKpoobbEMaMM

80

dopmynupoBka 3akoHa Pypbe

BEKTOP NSIOTHOCTM TENJIOBOro NoToKa, nepeAaBaeMoro TensonpoBoAHOCTLIO Npo-
nopuMoOHarneH rpagueHTy TemnepaTtypbl

BEKTOp MSIOTHOCTU TEMSIOBOro MOTOKA, NEepedaBaeMoro TernyonpoBOAHOCTHIO pPaBeH
rpagueHTy Temneparypbi

BEKTOP MNIIOTHOCTM TENfoBOro NnoToka, NepeaaBaeMoro TensonpoBOAHOCTHI0 06paTHO
NponopuUMoHaneH rpaguMeHTy TeMnepatypsbl

81

KoathpmumneHT TennonpoBogHOCTY. ..

XapaKTepusyeT CnocoOHOCTb JaHHOro BellecTBa NPOBOAUTL TEMJOTY
xapakTtepusyeT cnocobHOCTb AaHHOrO BellecTBa nponyckatb Yyepes3 cebs Tennosoe ns-
ny4yeHve

XapaKTepu3yeT COCTOsIHME MOBEPXHOCTU BeLLecTBa

82

Ha pucyHke nsobpaxeH

.

NPSIMOTOYHBIN TENNOOOMEHHMK
NPOTUBOTOYHbIN TEMNOOOMEHHMK
nepeKkpecTHbIN TeNNO0OOGMEeHHUK

83

Tennootaaya aTo0...

npouecc Tenyioo6mMeHa Mexay NOBepXHOCTLIO TBEPAOro Tena U XUAKOCTbIo
npouecc TennoobmeHa Mexzay NoBepXHOCTSIMM TBEPAOro Tena

npouecc TenioobMeHa BHYTPY KUOKOCTU

84

YpaBHeHve HbloToHa-PuxmaHna ansa tennootaaym MMmeeT BuUA;
Q=a-F-|tc - tx|
Q=U+L




g=-Agrad t

85

PasnnyaloT KOHBEKUMIO. ..
€CTECTBEHHYI0 U BbIHYXXOEHHYI0
€CTECTBEHHYH0 U CBOBOAHYHO
OrPaHNYEHHYI0 N OBBEMHYIO

86

EcTecTBeHHasi KOHBEKLUSI BO3HMKAET. ..

3a cYeT TENNOBOro pacliMpeHuUsi XXUAKOCTU, HarpeTo OKONo TennooTAaloLlen no-
BEpPXHOCTU

3a CYET BHELLHEero MCTOYHUKa BO34encTBms Ha paboyee Teno (BeHTUNATopa, Hacoca...)
u3-3a nepenaja AaBreHus XUAKOCTU OKOMO TEMnooTAarWwen NoBepXHOCTH

87

BbIHy>XaeHHas KOHBEKUUSI. ..

BO3HMKaeT B pe3ynbTaTe BHELIHEro BO3AeNCTBUA, NpuU4YeM B pe3ynbTaTte 3TO
BO34eMCTBUS CO30aéTcA nepenag AaBreHus, ABNSAIOWMUNACA ABUXKYLLEN CUNON
BO3HUKaET B pe3yrbTaTe pasHOCTU TemnepaTyp

BO3HWKaET CamMOnpon3BOSIbHO

88

Kputepuin Hyccenota ...

npeacTaBnseT cobon 6e3pa3mMepHbIN K03thPULMEHT TennooTaaum
AaBnsieTcd Tabnu4HoM BENNMYMHONW ANs AaHHOro paboyero Tena
XapaKTepU3yeT CKOPOCTb ABWKEHUS XKUOKOCTU

89

Kputepuin PenHonbaca. ..

Bblpa)kaeT OTHOLUEHME CUJT MHEPLUUN K CUIlaM BA3KOro TPeHUs
SABMAETCA TENNOMPU3NYECKON KOHCTAHTON

BblpaXXaeT OTHOLLEHNE NOABLEMHON CUIbl K CKOPOCTHOMY Harnopy

90

Kputepuii MNpanatns. ..

XxapaktepusyeTt Tennocgusmyeckme CBOMCTBa BellecTBa U siBnsieTcs Tennocgpusmnye-
CKOM KOHCTaHTOMN

apnsieTca 6e3pasmepHbIM KO MOULNEHTOM TENOOTAAUN

XapaKTEPU3YeT PEXUM OBWKEHNS XKUOKOCTU

91

Kputepwuii 'pacroda...

XapaktepusyeT OTHOLUeHVMEe NOABLEMHOM Cunbl, BO3HUKalOLWEeW BcreacTsve Ten-
NOBOroO paclUpPeHUs XUOKOCTU, K CUNam BSA3KOCTHU

XapakTepuayeT OTHOLLEHWE CKOPOCTHOrO Hamnopa K curnam Bs3KOCTU

aBnsieTca 6e3pa3mepHbIM KOSPPULMEHTOM TEMIOOTAAYM

92

PasnuualoT pexumsl BUXEHUS XKUOKOCTH. ..
namMMHapHbIA U TYpOYyNeHTHbIN
€CTECTBEHHbIV U BbIHY>XOEHHbIV
nepexoiHbivi U YCTaHOBUBLLMNCS

93

PasnnyaloT pexmMbl KUNEHUs XUAOKOCTW. ..
Ny3blpbKOBbIN U NIIEHOYHbIN
KanenbHbIA U MAEHOYHbIN

Ny3bIPbKOBbIN 1 KanesbHbIN

94

Pasnuyatot koHgeHcauuto. ..
Ny3bIPbKOBYIO U MNEHOYHYIO
KanesnbHYH U NNEHOYHYHO
My3bIPbKOBYO N KanemnbHY

95

Map KoHAeHCUpyeTcst Ha NOBEPXHOCTU. ..

TeMneparypa, KOTOpoi HUXe TemnepaTypbl HaCcbILWEHUA
Temnepartypa, KOTOPOii BbilLe TeMrepaTypbl HACbILLEHNS]
TeMnepartypa, KOTOpoi paBHa TemMnepaTypbl HachILLEeHUs!

96

Teno, oTpaxatolee Bce nagarlLee Ha HEro U3ny4veHve, HasblBaeTcs:
abCcontoTHO YepHbIM

abcontoTHO Genbim

abCcontoTHO NpPo3payHbIM

cepbim

97

Teno, nponyckatoLee ckBo3b cebs Bce NagatoLlee Ha HEro U3ny4YeHue, HasblBaeTcs:
abCcontoTHO YepHbIM

abcontoTHO 6enbimM

abCconTHO NPO3payHbIM

cepbim

98

Ecnu TennoTta oT ogHOro TeNNoHOCUTENS K APYromy nepefaeTcs Yyepes pasfaenstoLuyo
MX CTEHKY, TO TENNOOOMEHHUK Ha3blBaeTCs:
. Tennosow Tpybon




. pereHepaTuBHbIN
. CMEeCUTESNbHbIN
. peKynepaTuBHbIN
99 Ecnv nepegava Tenna ot ropsyero HoOCUMTENNS K XONI0OHOMY OCYLLIECTBNSAETCS 3a cyeT
cMmeLleHuns obonx TeNNoHOCUTENEN, TO TakoM TeNNOOOMEHHNK Ha3bIBaeTCs:
. Tennoson Tpybon
. pereHepaTMBHbIN
. CcMecuTenbHbIN
. peKynepaTuBHbIN
100 PacnpegeneHvne Temnepatypbl N0 paanycy LUANUHAPUYECKON CTEHKM:
. noAYMHAEeTCA norapupMmyeckoMy 3aKOHY
. 3aBMCMMOCTb TemnepaTypbl OT KOOpAMHATbI NIMHEHA
. He 3aBMCUT OT POPMbl CTEHKU

4. MeToau4yeckne maTtepuanbl, onpeaensirowme npoueaypbl oueHUBaHUSA 3HaHUM,
YMEeHUIN, HaBbIKOB U (UNKn) onbiTa A4eATeNbHOCTU, XapaKTepusyowmx 3Tanbl ¢popmmpoBa-
HUA KOMNEeTeHUMUN.

Mpouenypbl OLEHMBAHUSA B XOA4E U3YYEeHUs1 ANCLMNANHBI 3HAHWW, YMEHUIN U HaBbIKOB, Xa-
pakTepusyoLwmx atanbl POPMUPOBAHUSA KOMMETEHLNIN, perfiameHTUpYTCA NOMOXEHUAMMU:

-M BIryYWUT 2.4.03 lNonoxeHne o KypcoBbIX 9K3aMeHax 1 3a4yeTax;

- M BIr'yuT 4.1.02 lNonoxeHne 0 penTUHIOBOW OLEHKE TeKyLlen ycrneBaeMoCTMu.

[ns OUEHKN 3HaHUI, YMEHWNI, HABbLIKOB 0BYyYatoLLMXCA NO UCLMNIINHE NPUMEHSETCS
penTUHroBasi cuctema. MItoroeasi oueHka no gucumninHe onpeaensieTcs Ha OCHOBaHUK onpe-
Aenexns cpegHeapmnmeTMyeckoro 3HaueHus 6ansioB No KaXKaomy 3agaHuio.



5. OnucaHue nokasareneun u Kputepuem oueHNBaHuUA KOMNeTeHUMN Ha Pa3nnNYHbIX 3Tanax ux (*)OpMI/IpOBaHMSl, onncaHue
WKan oueHnBaHUA OAnNA KaXXagoro pes3ynbrarta 06y'~IEHMﬂ

Pe3ynbTatbl 0Oyye-
HUA NO 3Tanam
c¢opmupoBaHus
KoMneTeHUuun

MpeameT oueH-
Kn (NpoayKT
Wnu npouecc)

MokasaTenb oue-
HUBaHuA

Kputepumn oueHnBaHusa cchopMUpPOBaHHOCTH
KoOMMneTeHUuun

LUkana oueHnBaHus

Akapgemunye-
CKasl oueHKa

YpoBeHb ocBoOe-
HUA KomnetTeHumm

OlK-1 CnocobeH ncnonb3oBatb gy

CUOHaNbHOW OeATeNbHOCTHU

HOAMeHTallbHbl€ 3aKOHbl NpnpoAdbl U OCHOBHbIE 3aKOHblI eCTECTBEHHOHAY4HbLIX ANCUUNJIMH B npocpec-

OCBO€Ha
50% v 6onee NpaBuUmbHbLIX OTBETOB 3a4TeHO (6a3oBhbIn, Mo-
Tect PesynbTaT TecTMpoBa- BbILUEHHbI)
3HaeT nHdopmaum- HUs
OHHO-KOMMYHMKaLIMOH- MeHee 50% npaBuIbHbIX OTBETOB He 3a4TeHo HE 0CBOCHA .
(HegocTaTOYHBIN)
Hbl€ TEXHOMOrMM B
peLISHAN TMNOBBIX SHaeT MHopmaLu- O6y4yatoLmiicst NOMHO 1 NocrefoBaTeNlbHO Packpbin 0 6 /
3afiay npodeccuo- OHHO-KOMMYHWKaLMOH- y L A packp 3a4TeHo CEOGHA ( a30BbIn,
HanbHOW AeATenbHO- Hble TEeXHONOrnu B TeMy BOrnpocos MOBBILIGHHGI)
CcTn peLleHnn TUNoBbIX
3HaeT OCHOBHbIe 3aaay npodeccuno-
3aKOHbl MaTemMaTun4e- HallbHON JedaTenbHo-
CKUX N €CTECTBEHHBIX cTH
Hayk Ons peleHna gzigﬁ;a,qoaame 3HaeT OCHOBHbIE 3aKO-
TUNOBbIX 3aAa4y nNpo- Hbl MaTeEMaTUYECKNX U O6yuatromincsa HenorHoO U/vnn HenocneaoBaTerbHO He ocBOeHa
tbeccroHanbHoi aes- €CTEeCTBEHHbIX HayK packpblil TeMy BONPOCOB HE 3a1TeHo (HegocTaTOYHbBIN)
TENBHOCTH AN peLleHnsa TUNOBbIX
3apay npogeccuo-
HanbHOW AeATeNbHO-
CTH
YMeeT NpuMeHdaTb YMeeT npumeHsaTb
WHpOpPMaLIMOHHO- WMHpOPMaLIMOHHO-
KOMMYHVKaLMOHHbIE 3awuTa no KOMMYHMWKaLMOHHbIE 3awmTa no NpPakTU4EeCKNM 3aHATUSIM COOTBETCTBYET Ocsoeta (6a30BHit
TEXHOJOMMK B peLue- NpPaKTUYECKUM TEXHOMNOrK B peLue- Teme, 3aJaHVe BbINOMHEHO NPaBUSILHO B NMOMHOM 3a4TeHo NOBLILLIEHHbIA) ’
HUM TUMNOBBIX 3a4au 3aHATUAM HWMM TUMOBBIX 3aau obbeme

npodeccnoHarnbHoOn
OesATenbHOCTH

npodeccroHasnbHON
OesTenbHoCTH




YmeeT ahbhekTMBHO
NCMnonb30oBaTh 3HaAHUS
OCHOBHbIX 3aKOHOB
MaTeMaTn4eCKkux n
€CTECTBEHHbIX HAayK
ONs peLleHnst Tuno-
BbIX 3agay npodeccu-
OHarnbHOW AeATENbHO-
cTH

YMeeT achbheKkTUBHO
NCnonb3oBaTb 3HAHUSA
OCHOBHbIX 3aKOHOB
MaTemMaTu4eckmnx 1
€CTeCTBEHHbIX HayK
ONS peLleHns TMNoBbIX
3agay npogreccuo-
HanbHOW OeATenbHO-
CTH

3alumTa NpakTUYECKNX 3aHATUN HE COOTBETCTBYET
Teme n/unu 3agaHune BbINOMHEHO HENPaBUIbHO U/Mnu
He B NOMHOM obObeme

He 3a4TeHOo

He OCBOEHO
(HegocTaTOYHbBIN)

VimeeT HaBbIkM Npume-
HeHus1 MHdopmaLu-
OHHO-KOMMYHWKaLMOH-
Hble TexHomornm B
peLLUeHUN TUMOBbIX
3adad npodgeccuo-
HanbHOW AeaTenbHOo-
CcTun

MmeeT HaBbIkM ae-
MOHCTpaL1 OCHOB-
HbIX 3aKOHOB MaTema-
TUYECKNX U
€CTECTBEHHbIX HayK
AN peLeHns Tmuno-
BbIX 3agay npodeccu-
OHarnbHON OeATENbHO-
cTn

Kenc-3apaHus

CopepxaHue peLleHus
Kenc-3agaHus

O6yvarowuiics pasobpancsa B NpeanoXeHHON KOH-
KPETHOW CUTyaLMKn, CaMOCTOATENbHO PeLUns NocTaB-
NIEHHYIO 3afa4vy Ha OCHOBE NOMYYEHHbIX 3HaHWI

3a4vyTeHo

OCBOEHa
(NOBBILLEHHBIN)

Obyuvatouncs He pa3obparncs B COXMBLUENCA CUTya-
LMW, He BbISIBUN MPUYMHBI CITYYMBLUEFOCA U HE Npea-
NOXWI BapMaHTOB peLleHust

He 3a4TeHO

He OCBOEHO
(HegocTaTOYHBIN)
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