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1. Uenun n 3agaum gucumnnuHbl

Llenbto ocBoeHns gmcumninnHbl «Pu3nyeckme OCHOBbI TEMMOTEXHUKU» ABRSeTCS popmu-
poBaHMe KoMneTeHUun oby4varowerocsa B obnactm npogeccnoHanbHoON AeAaTenbHOCTU U cdepe
npodeccuoHanbHOM AeaTeNbHOCTH:

- 22 lNuweBas NPOMBbILINEHHOCTb, BKNOYas NpoOM3BOACTBO HANUTKOB U Tabaka (B cdepe
BHEAPEHUS 1 3KCnnyaTaumMm aBToOMaTtu3MpoBaHHOIO U POBOTU3NMPOBAHHOIO TEXHOMOrMYecKoro
obopyaoBaHus).

AucuunnuHa HanpaBneHa Ha pelweHuMe 3agdady npodpeccUoHanbHON OeATenbHOCTU
cnegyoLwmx TUMNOB:

NPOV3BOACTBEHHO-TEXHONOMMYECKNI;

OpraHM3aunoHHO-yNpaBrieHYEeCKUN;

NPOEKTHO-KOHCTPYKTOPCKNNA.

lMporpamma coctaBneHa B COOTBeTCTBUM C TpeboBaHusmu PepepanbHOro rocyaap-
CTBEHHOro obpasoBaTenbHOro cTaHaapTa BbiCLlero obpas3oBaHWsl, Ha OCHOBE MNPUMEPHOWN
OCHOBHOW 0BpasoBaTenbHON NporpaMmbl BbiCLLEro 00pa3oBaHMs NO HanpaBfeHUo NOAroTOBKU
15.03.02 TexHonornyeckne mawwunHbl 1 obopyaoBaHme, (ypoBeHb obpasoBaHus -6akanaspuar).

2. MNMepeyeHb NNaHUpyeMbiX pe3yribTaTOB OOy4YeHUs, COOTHECEHHbIX C NiaHupy-
€MbIMU pe3yribTaTaMyn OCBOEHUS1 OCHOBHOW oGpa3oBaTesfibHOW NporpamMmbl

B pesynbTate 0oCBOEHMS OUCUMMAWHBI B COOTBETCTBMM C NPEenyCMOTPEHHbIMU KOMMe-
TEHUNAMUN 00y4aoLLNNCS OOSDKEH:

Ne Kon HanmeHoBaHue koMmne- Ko 1 HanmeHoBaHMe MHOMKaTOpa OOCTMXKEHMSI KOMMETEHLMN
n/n Komne- TeHUUK
TEHLUK
1 Or1K-1 CnocobeH npumeHsTb | WO 1onk1 — MpUMeEHsieT ecTeCcTBEHHOHAy4YHble 3HaHUA U MeTOo-
€CTEeCTBEHHOHay4HbIE W | obl MatemaTU4eckoro aHanusa B nNpodecCuoHarbHOn gesi-
OBLIeNHXEeHEePHbIE 3HAHUA, | TenbLHOCTU
MeTodbl MaTemMaTU4ecKoro
ananvsa u MOAENMPOBAHNA 1 no -\ — MpUMeHSET OBLLENHXEHEPHbIE 3HAHUSI U MeToabl
B npocdpeccmoHansHon aes- -
MaTeMaTU4ecKkoro MoAenMpoBaHns B nNpodeccnoHansHon ae-
TENbHOCTU
ATENbHOCTN
2 OlK-7 CnocobeH NpumeHsTb WO1lonkr — lNMpumeHseT coBpemeHHble Ge3onacHble MeTonbl

COBpPEMEHHbIE 3KOJTOMrNM4Hble
n 6e3onacHble MeToAbl pa-
LMOHanNbLHOro UCnonb30oBa-
HUA CblpbeBbIX N 3HEPreTu-
YeCKMX PecypcoB B
MaLUMHOCTPOEHUNN

paLMOHanNbHOIO UCMOMb30BaHMS ChiPbEBbLIX Y 9HEPreTUYEeCcKMX
pecypcoB B MaLLMHOCTPOEHUM

WO20nk7 — MNpUMEHSIET COBPEMEHHbIE 3KOMOMMYHbIE MeToAbl
pauMoHanbHOro NCNOSb30BaHUS CbiPbEBbLIX U SHEPreTU4ECKNX
pecypcoB B MaLLMHOCTPOEHUN

Koa v HanmeHoBaHWe nHamkaTopa JoCTkKe-
HNSA KOMMeTeHLUN

PesynbTaTthl 06y4yeHns (nokasaTenu oueHUBaHWs)

WO onk-1 — MNprMmeHseT ecTeCTBEHHOHaYYHbIE
3HaHMA M MeToAbl MaTeMaTU4eCcKoro aHanu-
3a B NpodreccnoHanbHOM AeATENbHOCTH

3HaeT ecTecTBEHHOHay4YHble 3HaHWA WM MeToAbl MaTemaTude-
CKOro aHanusa B NpodeccnoHanbHON AeAaTensLHOCTH

Ymeet Sd)(beKTMBHO ncnonb3oBaTtb e€CTeCTBEHHOHAY4YHble 3Ha-
HUA N MeTOodbl MaTemMaTun4eCckoro aHanm3a B I'IpO(*)eCCVIOHa.I'Ib-
HOWN OesATEeNbHOCTH

VimeeT HaBblkn OEMOHCTpaunn eCcteCTBeHHOHay4HbIX 3HaHU 1
MeTogoB MaTeMaTtun4ecKkoro aHanumsa B HpOd)eCCMOHaﬂbHOVI ne-
ATEJIbHOCTU

WMO20nk1 — TllpymMeHsieT o6LEenHXEHEPHbIe
3HaHUs U1 MeToAdbl MaTeMaTUYeCKoro Mope-
nMpoBaHusl B npodeccuoHanbHOn aesTenb-

3HaeT O6LeVHXEHEPHbIE 3HAHUS U MeToAbl MaTemMaTMyYecKoro
MOAENMPOBaHUSA B NPOodecCcnoHanbHON OeaTenbHOCTH

YmMeeT npuMeHsATb OOLEeNHXEHEpHble 3HaHWS W MeToabl
MaTtemaTU4ecKoro mMogennpoBaHnsa B npodeccroHansHon ges-
TENbHOCTU




HOCTU VimeeT HaBblkK NnpUMeHeHnsA 06LI.I,€VIH)KeHeprIX 3HaHWA U METO-

OeATensLHOCTU

Obl MaTeMaTU4ecKoro MoAenMpoBaHus B npodiecCuoHasibHON

WATonkr — lpuMeHsieT coBpemeHHble 6e3- | maimHocTpoeHnH

3HaeT coBpeMeHHble Ge3onacHble MeToAdbl pauMoHanbHOro Uc-
Nnonb30BaHNA CblIpb€BbIX W 3HEpreTu4eCcknx pecypcoB B

onacHble MeToAbl paLnoHanbHOro UCMoNb30- | YmeeT ahEKTUBHO UCMONb30BaTb COBPEMEHHbIE BesonacHble
BaHMS CbIpbEBbIX W 3HEPreTUYEecKUX pecyp- | MeToabl paLmoHanbHOro UCMoSb30BaHUS ChiPbEBbLIX U SHEPreTH-
COB B MaLLUMHOCTPOEHUN YEeCKMX pecypcoB B MALLIMHOCTPOEHUN

VimeeT HaBbIKn AOEMOHCTpaUnn COBPEMEHHbIX Oe3onacHbIX Me-
TOAbl paunoHalibHOro UCNoJib30BaHUA CbIPbEBLIX N SHEPreTn4e-
CKMX pecypcoB B MALLUMHOCTPOEHNN

WA2onk7 — lprMeHsieT COBPEMEHHbIE KO- | MalLMHOCTPOEHUM

3HaeT COBpPEMEHHbIE 3KOJIOTM4YHblIE METOAbl paunoHarbHOro
MCMNOJ1Ib30OBaHNA CbIpbEBbIX WU 3HEpPreTM4eCknx pecypcoB B

NOrnyHble MeToAbl paunoHasibHOro MUCNOIb- | YmeeT ahdEKTUBHO NMCNOSb30BaTb COBPEMEHHbIE IKONOMNYHbIE
30BaHNsI CbIPbEBbLIX W SHEPreTUYecKkMx pe- | MeToabl paLMoHanbHOro UCMNoNb30BaHUA CbIPbEBbLIX U SHepreTu-

CYpCOB B MalUMHOCTPOEHUN YeCKnX pecypcoB B MaLLMHOCTPOEHNN

NmeeT HaBbIKM A4EMOHCTPALMM COBPEMEHHBIX 3KOMNOMMYHbIX Me-
TOAOB PauUMOHaNbHOTO UCMOSb30BaHUS ChiPbEBLIX M 3HEPreTu-
YeCKMX PecypcoB B MaLIVMHOCTPOEHUM

3. MecTo gucuunnuHbl B cTpyktype Ol BO

OucumnnuHa «Pusndeckme OCHOBbI TEMNSIOTEXHUKU» OTHOCUTCA K mogynto brioka 1

«ObLwenpodeccnoHanbHbIny  OCHOBHOW ObpasoBaTefibHON MporpamMmmbl

no HanpaBJIEHUIO

noarotoBkn 15.03.02 «TexHonormyeckne mallnHel 1 06opynoBaHNe», ypoBeHb obpa3oBaHus -

B6akanaspuvar). AucumnnunHa senseTcs 06a3aTenbHON K N3yYeHUHo.

Mpun nM3yyeHun gncunnnmHbl «dPU3myeckme OCHOBbI TEMMOTEXHUKM» UCMOMb3YHTCA 3Ha-
HWS, NONMyYEeHHbIE NPY U3yvyeHun gucumninnd Matematuka, dPmsmka, Xumums.
AvcunnnuHa «Pusnyeckne OCHOBbI TEMNMOTEXHUKN»— ABMASETCH NpeflecTByowen ans
OCBOEHUSA ancumnnH: XonogunbHasa TexHuka, MNMpouecchbl n annapatbl, TexHonornyeckoe 06o-
pyaoBaHMe TensiomMmaccobMeHHbIX npoLeccoB, TexHonormyeckoe obopyaoBaHne BMOTEXHOMOMM-

YeCKuUX npoueccos.

4. O6bem AuCUUNUHbLI U BUAbI y4e6HOM paboTbl

O6LLas TpyA0EMKOCTb ANCLUMNIINHBLI COCTABNAET 3 3a4eTHble eAUHULIbI.

Bupbl y4ebHoM paboThbl Bcero Cemectp
akageMun4yeckux 4
4acos, akK. 4
O6ulas TpyaoeMKOCTb AUCLUMUNINHBI 108 108
KoHmakmHas paboma, 8 m.4. ayOumopHbie 3aHsImusi: 55 55
Jlekumun 18 18
8 Mom Hucrie 8 chopme rpakmuyeckol nod2omoeKu
MpakTnyeckne 3aHATus (M3) 36 36
8 MOM Hucrie 8 hopme rpakmu4eckol noG2omosKu
KoHcynbTauum TekyLimne 0,9 0,9
Bug attectauumm (3ayer) 0,1 0,1
CamocmosimenbHasi paboma: 53 53
N3yyeHne matepunanos no yyebHukam (cobecegoBaHune, TECTUPOBAHME, 18 18
peLLeHne Kenc-3agaHun)
N3yuyeHne maTtepuanoB, U3NOXEHHbLIX B Nekuusix (cobecepoBaHune, Te- 17 17
CTUPOBaHME, peLleHne KeNc-3adaHnin)
MoproToBKa K 3aLymMTe Mo NpakTU4eCckuM 3aHATMaM (cobecenoBaHme) 18 18




5 CoaepxxaHue AUCLMUNIIUHBI, CTPYKTYpMpOBaHHOE No Temam (pasgenam) ¢ ykasa-
HUeM OTBeAEeHHOro Ha HMX KoNunyecTBa akageMU4YeCKMX 4acoB U BMAOB YYEOHbIX 3aHs-
™N

5.1 CopepxaHue pa3genoB AUCLUMNIIUHDI

Ne
HaumeHoBaHue pasgena guc-
pasfenaa CognepxaHvie pasaena TpynoemKocTb
n/n LUMNANHbBI pasgena, Yachl
1 TexHu4eckas TepMmoguHamuka 1.1 OCHOBHbIE NMOHATUSA U OnpeaeneHns.
MepBbIi 3aKOH TEPMOANHAMUKN.
1.2 OOwwne wmeTodbl WUCCneaoBaHUs
NpoLLeCCOB U3MEHEHUS COCTOSAHMSA pabo-
ynx Ten. TepmoauHamuyeckue npouec- 4
5

cbl pabounx Ten.

1.3 CyLlHOCTb BTOPOro 3akoHa Tepmoau-
HaMWKKN, Er0 OCHOBHbIE (hOPMYIMPOBKU
1.4 TepmogmHamnyeckmne LMKIbI
OBuUratenen BHYTPEHHEro cropaHusi, ra-
30TYPOMHHbBIX N NAPOCUIIOBbIX YCTAHOBOK
2 OcHoBbI TEMnonepeaayn. 2.1 OCHOBHblE MOHATMS U OnpeaeneHus
Teopun TennoobmeHa.

2.2 TennonpoBOAHOCTb.

2.3 KOHBEKTUBHbI TEMNOOOMEH. 53
2.4 Jlyynctbin TennoodmeH

2.5 CnoxHbin TennoodbmeH (Tennonepe-
gava)

KoHcynbTaumm TekyLime 0.9

3aveTt 0.1

5.2 Pa3spgenbl gucumninvHbl U BUAbI 3aHATUNA

Ne Jlekuumn, vyac Mne, CPO, yac
HanmeHoBaHwWe pasgena gucumnivHbl
n/n yac
1. | TexHu4yeckas TepMogMHaMUKa 9 18 27
2 OcHoBbI Tennonepegayn. 9 18 26
5.2.1 Jlekuumn
Ne H - .
avMeHOBaHve pasgena anc TeMATUKA NIEKLIMOHHBIX 3aHSTHIA TpyooemMKocCTb,
n/n LUMNSINHbBI yac
1 TexHunyeckast TepMmogMHamMumKa 1.1 OCHOBHblE MOHATUA W oOnNpegeneHus.

MepBbI 3aKOH TepMOAMHAMUKN. AHanuTuye-
CKOE Bblpa)keHuWe MepBOro 3akoHa Tepmoau-
HaMuku. BHyTpeHHsAs aHeprus. PaboTta u Ten- 2
nota kak dopma nepefadv 3SHepruum, p-v
anarpamma. SHTanbnus. YpaBHEHWE NepBoro
3aKOHa TeEpMOAMHAMMKMN A1 MOTOoKa

1.2 O6Lme meToabl UccregoBaHMs NpoLec-
COB M3MEHEHMS COCTOsIHUS pabounx Ten.
TepmoamHammnyeckmne npoueccbl paboumx
Ten. OCHOBHbIE TepMOANHaMMYeECKue
NPOLIECCbI: N30XOPHbIN, N306apHLIN, N30- 3
TEepMUYECKUA, agnabaTtHbIN, NONUTPONHBIN.
CBoncTBa pearbHbIX ra3oB, ypaBHEHUS UX
coctosiHus. BoasHon nap. Juarpammel
COCTOSIHMSA BOASHOro napa. TepmognHamuye-
CKWe npoLecchl BoASHOro napa.

1.3 CywWwHOCTb BTOPOro 3akoHa TepMoau- 2
HaMWKW, ero OCHOBHble (POPMYNUPOBKU. T-s




onarpamma. [Mpamor m oOpaTHbIN  LMKIbI
KapHo, nx HasHayeHue. Tepmudeckuin KMo v
XOMNOAMUIbHBIN KOIPPULIMEHT.

1.4 TepmoguHammnyeckme UUKNbl ABuraTenemn
BHYTPEHHEro CropaHus, rasoTypOuHHbIX W
NapocunoBbIX YCTAHOBOK

OcHoBbl Tennonepegaym

2.1 OCHOBHbI€ MOHATUS U onpeaeneHns Teo-
pun TennoodbmeHa. MexaHu3ambl nepegayn
TENMOThI.

2.2 TennonpoBogHOCTb. 3akoH ®ypbe.
KoadpdpmumneHT TennonposogHocTu. Oudbde-
peHuManbHoe ypaBHEHME TEMMONpPOBOAHO-
cT1. TennonpoBOgHOCTb MpU CTaLUMOHAPHOM
pexvme. TennonpoBOAHOCTb MIOCKUX U Ln-
NVHOPUYECKNX CTEHOK.

2.3 KOHBEKTMBHbIN TennoobmMeH. YpaBHeHue
HbloToHa-PuxmaHa. KoadhduuneHT TennooT-
naun. OcHoBbl Teopun nogobus. Pusnyeckun
CMbICIT OCHOBHbIX KpuTepueB nogobus. Ten-
nootgaya npu cBO6OAHOM M BbIHYXXOEHHOM
OBWXKEHUU XUAOKOCTWU. Tennootdaya B He-
orpaHu4yeHHoMm obbeme. TennoobmeH npu
NU3MEeHeHNN arperaTHoOro COCTOSIHUA: KMEHUN
N KoHOeHcaumu. Paktopbl, BNUSIOWME Ha
TennooObMeH Npu KoHgeHcaumm

2.4 Nyunctein TennoodmeH. OCHOBHbIE 3aKO-
Hbl Ny4mcToro Tennoobmena. 3awmra ot Ten-
MOBOrO M3Ny4YeHus.

2.5 CnoxHbli Tennoodbmex (Tennonepegaya)
Tennonepenava 4vepes Nrockylo, LWANUHOPK-
yeckyto, cepunyeckyto cTeHkun. Koaddpuum-
eHT Tennonepegayun. Nyt nHTeHcMdukaumm
Tennonepeaayu.

5.2.2 JlabopaTopHbIN NPaKTUKyM
He npedycMompeH

5.2.3 lNpakTnyeckne 3aHATUA

Ne HanmeHoBaHuWe pasgena gucumnnu-

n/n Hbl

HavmeHoBaHue npakTuyeckux pabot

TpyooeMKoCTb,
yac

1. TexHunyeckasa TepmoamHamuka

OnpepgeneHune 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 aHanNu3 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 TEMNNOHOCUTENEM
Yyepes pasgensitoLLyo UX CTeHKY

o~




OnpepneneHne NOBEPXHOCTU Harpe-
Ba peKkynepaTtUBHOro TennoobmeH- 4
HOro annapaTta

5.2.4 CamocTosaTenbHas paboTa obyyatowmxcs (CPO)

Ne HanmeHoBaHu n T MKOCTb
n/n ° e,qm%u?/lnn?mfgsne ° Bun CPO py/:"()LIeac oo
M3yuyeHne marepuanoB no y4ebHu- 9
kKam (cobecenoBaHue, TECTUPOBAHUE,
peLueHne Kenc-3agaHni)
1 TexHuyeckasa TepmoamMHamu- Msyqume MaTepunanoB, U3NOXeHHbIX 9
) Ka B nekumax (cobecepoBaHue, TecTu-
poBaHue, peLlleHne Kenc-3agaHun)
MoproToBka K 3alimMTe MO npakTude-
CKUM 3aHATUAM (cobecenoBaHue) 9
M3yyeHne martepuanoB no y4ebHu- 9
kam (cobecenoBaHue, TeCTUpoBaHue,
peLleHne Kenc-3agaHni)
o OCHOBLI TENNONEpeaIM N3yyeHrne MaTepuanoB, U3MOXEHHbIX 8
B nekumsax (cobecepoBaHue, TecTu-
poBaHue, peLllueHne Kenc-3agaHun)
MoproToBka K 3aLiuTe no npakTuye- 9
CKMM 3aHATUSM (cobecegoBaHue)

6 YuebHO-MeTOANYECKOE U NH(hOopMaLMOHHOe obecnevyeHne AUCLUUNIUHbI

6.1 OcHOBHas nuTepaTtypa

Kpyrnos, I'. A. TennotexHuka / . A. Kpyrnos, P. W. bynrakosea, E. C. Kpyrnosa. — 4-e
n3g., ctep. — Cankr-lNeTtepbypr : Jlaub, 2022. — 208 c. — ISBN 978-5-507-45269-9. — TekcT :
9NEKTPOHHbIN // JlaHb : 3anekTpoHHO-6ubnnotevHasa cuctema. — URL: https://e.lanbook.com/
book/263066

WanowHwukos, B. B. TennotexHuka : yuebHoe nocobue / B. B. LWanowHukos, HO. B. Kopo-
nesa, b. IN. KonecHukoB. — KpacHogap : Ky6l'TY, 2022. — 291 c. — ISBN 978-5-8333-1146-
2. — TekKcT : aneKTpoHHbIN // JlaHb : aNeKTpoHHO-6ubnunoteyHass cuctema. — URL: https:/
e.lanbook.com/book/318959

6.2 lononHuTenbHasa nutepaTtypa

TennoTexHuka : metoamveckne ykasanuma / coctasutenu . V. bongawes [n gp.]. —
Camapa : CamlrAY, 2021. — 60 c. — TeKcT : 3neKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MbNnoTeu-
Has cuctema. — URL: https://e.lanbook.com/book/222116

MuxannuyeHko, C. M. TennotexHuka. Mpumepsbl peweHuns 3agad : ydebHoe nocobue / C.
M. MuxannuyeHko, A. W. KynpeeHko, X. M. NcaeB. — bpsaHck : bpsaHckun TAY, 2022. — 132
C. — TeKCT : aneKTpOHHbIN // JlaHb : anekTpoHHO-6nbnuoteyHas cuctema. — URL: https://
e.lanbook.com/book/304901

6.3 MNepeyeHb y4ebHO-MeTOQUYECKOrO obecnevyeHns AnNs caMOCTOATeNbHOM pa-
60TbI 0by4alowmxca
1. MeTogunyeckme ykasaHus ong oby4varomnxcsa no OCBOEHMIO ANCLMNANH (Moaynewn)
B ®I'BEOY BO BI'YUT [OneKkTpoHHbIA pecypc]: MeToanveckme ykasaHus gns oby4varowmxcsa Ha
BCEX YPOBHSX Bbicliero obpasosanunsa/ M. M. Hdanbinue, P. H. MNnotHukoBa; BINYUT, YuebHo-
MeToaudeckoe ynpaesneHue. - BopoHex: BI'YWUT, 2016. — Pexum poctyna: http://
biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813 . - 3arn. ¢ akpaHa
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6.4 MNMepe4yeHb pecypcoB MHGOPMALUOHHO-TENTIEKOMMYHUKALMOHHON ceTu «UHTep-
HeT», He0OXOoAUMbBIX ANIA OCBOEHUA AUCUUNIIUHBI (Moayns)

HavnmeHoBaHue pecypca cetn «MIHTepHeT» OneKTPOHHbIN agpec pecypca
HayuyHas snekmpoHHasi bubriuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas nnamagopma «FOpalm» https://urait.ru/
3BC «JflaHb» 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 uHopmMayUuoHHO-0bpa3oeameribHas http://education.vsuet.ru

cpeda ®r6OY BO «BIr'ynTt

6.5 MNMepeyeHb MHMDOPMALMOHHBLIX TEXHOMOINMU, UCNOSIb3yeMbIX NMpPU ocyLlecTBne-
HAM obpa3oBaTenbHOro npouecca No AucuuniauHe (MOAYNIO), BKIKOYas nNepeyvYeHb
nporpamMmmHoro o6ecrne4yeHuss U UHPOPMaLMOHHbLIX CNPABOYHbIX CUCTEM

Mpy n3yyeHUn ANCUMNIIMHBLI UCNONb3YeTCA nporpaMMHoe obecrneyeHne, CoOBpeEMEHHbIE
npodeccunoHanbHble 6a3bl JaHHbIX U UHPOPMAaLUNOHHbIE cnpaBoYHble cuctembl: ANOC yHuBep-
cuTeTa, B TOM yucne Ha 6ase nporpammHon nnatgopmbl «Cpefa aneKkTPoOHHOro obyyeHus
3KL».

NMpun ocBOEHUM AUCUUNNMHBI UCNOSIb3YyeTCA JIMLEH3MOHHOE WU  OTKpbITOe
nporpammHoe ob6ecnevyeHue

Mporpammbl JInueH3un, pekBM3UTLI NOATBEPXKAAIOLLEro AOKYMEHTa
Adobe Reader XI (6ecnnaTtHoe MO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT ObpasoBaHne Jnuensunsa 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 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes- Microsoft Open License
sional Plus 2010 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 Microsoft Open License
Standart 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 JInueHsusa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHoy» (BkroyeH B yCTaHOBOYHbLIN NaKeT onepaumoH-
Hou cuctembl AnbT ObpasosaHue 8.2)

CnpagoyHo-rpasosbie cucmemsl

Mporpammbl JInueHsunn, pekBM3NTLI NOATBEPXKAAIOLLErO AOKYMEHTA
CnpaBoyHble npa- [oroeop o coTpyaHuyecTBe ¢ “VIHhbopMCBA3b-4epHO3eMbe”, PermoHanbsHanbHbIn
BOBas cucrema WHOPMALIMOHHBIN LEHTP 0BLLEPOCCUMIACKON CETU pacnpoCTpaHeHns NpaBoBoOW

«KoHcynbTaHT nHpopmaumm KoHcynbtaHT MNntoc




Mnoc» Ne 8-99/RD ot 12.02.1999 r.

7 MaTtepuanbHoO-TexHUYecKkoe obecneyeHne AUCLUNIUHBI

INabopatopuu TennotexHundeckmx namepennn (Ne311, 329, 333) ocHalLeHbl yHUBepcarb-
HbIMW CTeHAaMu ANs U3YYeHUs TepMOAMHAMUYECKMX MpOLecCOoB, CTeHO4aMu ANfS U3ydeHus
npoueccoB Tennonepenayn, KOMNIEeKToOM 3MeKkTpom3MepuTensHoro obopyaoBaHus Ans BbINOS-
HeHnsa nabopaTopHbIX U NpakTU4eckux pabor.

Y4yebHble ayanTtopuun Ans npoBegeHus y4ebHbIX 3aHATUN:

YyebHasn ayamTopus Ne 311 ons npoeege- KomnnekTtbl Mebenu ong yyebHoro npouecca.

HUS y4eOHbIX 3aHATUN JlabopaTtopHoe obopynoBaHue. JlTabopaTopHbi cteHn «Mupem» 380/220 10
wT:

1 Onpegenexne ra3oBov NOCTOAHHOWM BO34yXa,

2 OnpepeneHve n306apHON TEMNOEMKOCTW BO3AYXa;

3 OnpepeneHve yaenbHoOM TennoTbl Napoobpa3oBaHns BOAb;

4 WccnepgosaHue npolecca 3anonHeHns cocyaa Bo3ayxoMm npu ero agna-
6aTHOM ncTeyeHnn yepes gnadparmy;

5 NccnepoBaHne NpoLeccoB M3MEHEHWs COCTOSIHUS BNaXXHOrO BO3AYXa;

6 TennoBoN 3KBMBANEHT ANEKTPUHECKON SHEPTUK;

7 VlccnepoBaHve TennonpoBOAHOCTM TBEPAOro Tena MeTOA0OM LMnMHAPUYe-
CKOro crnos,

8 OnpepeneHu cteneHn YepHOTbLI TBEPAOTO Tena;

9 NcecnepoBaHne TennooTAaum umnuHapa B cBO60AHOM MOTOKE BO3AyXa;

10 WUccnepoBaHne TennooTAauu LUUMAMHAPA MPU BbIHYXOEHHOM ABUXEHWUM
BO34yxa)

HoyTOyk nepeHOCHOW.

[ononHMTENbHO ANs CaMoCTOATENbHOM paboTbl 0OyYarLMXCAa UCMONb3YITCHA YnTarnb-
Hble 3anbl pecypcHoro ueHTpa BIMYUT ocHalueHHble KomnbloTepaMu Co CBODOAHbIM LOCTYNOM
B c€Tb VIHTEPHET N BMBNNOTEYHBIM U MHOPMALMOHHO- CNPABOYHLIM CUCTEMAaM

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

OueHo4Hble maTtepuanbl (OM) ona gucumnnuHbl (MOAaynst) BKNoYaoT B cebsi:

- nepeyvyeHb KOMNETEHLNI C YKa3aHNEM MHANKATOPOB OOCTMXKEHUSI KOMMETEHLMI, 3TanoB
nx oopMUpPOBaHUS B NpoLecce 0CBOEHNS 0bpasoBaTefibHON NPOrpaMmbl;

- OMMCaHMe LWKarn OLEeHUBaHu4;

- TUMNOBbIE KOHTPOSbHbIE 3afaHusl UM WHble MaTepuanbl, HeobxoauMble LA OLEHKM
3HaHWN, YMEHWI, HaBbIKOB;

- METOOMYECKME MaTepmansbl, onpeaensaiowme npoueaypbl OLEHMBAHUSA 3HAHUA, YMEHWUMN,
HaBbIKOB M (MNKN) ONbiTa AEATENbHOCTW.

OM npeactaBnsaTCa  OTAENbHBIM - KOMMIIEKTOM W BXOAAT B COCTaB pabouen
nporpamMmbl AUCLUNNUHBbI (MOAYNA).

OueHo4Hble MaTepuanbl opmupytotca B cootBetcTBun ¢ N BIYUT «lMonoxeHne o6
OLIEHOYHbIX MaTepmanax».



NMPUNOXEHUE
K pabo4en nporpamme

Pusnyeckme oCHOBbI TEMNNOTEXHUKU

1. OpraHu3auuoHHO-MeToAMYEeCKUe AaHHble AUCLUUNIMUHLI ANns 3a04HOW OpMbI
oby4yeHus

1.1 O6bemMbl pa3nnyHbiX ¢popM y4eOHOM paboTbl U BUAbI KOHTPONSA B COOTBET-
CTBUMU C Y4E€OHbIM NflaHOM

Ob6Lwast TpyA0EMKOCTb AUCLMMNUHBI (MOAYrs1) COCTaBNseT 3 3a4eTHble eANHULLbI

Buabl yuebHoOM paboThbl Bcero CemecTp
akapg. va- 6
coB
Ob6Lwas TpygoeMKoCTb AUCUMNINHDI 108 108
KoHmakmHasi paboma e m.4y. ayOumopHbIe 3aHIMus: 15,8 15,8
Jlekumn 6 6
8 MOM Hucrie 8 hopme rpakmu4eckol noG2omosKu 6 6
Mpaktndeckune 3anatms (M3) 8 8
8 MOM 4ucrie 8 hopme rpakmuyeckoli Mo020MmMosKuU 8 8
KoHcynbTauum Tekywiune 0,9 0,9
PeueH3npoBaHne KOHTPONbHbIX paboT 0,8 0,8
Buabl atTectaumm (3a4eT) 0,1 0,1
CamocmosimenbHasi paboma: 88,3 88,3
KoHTponbHas pabora (1) 9,2 9,2
MpopaboTka maTtepmnanoB y4ebHMKa (NOAroToBKa K TECTUPOBAHUIO) 28,3 28,3
MpopaboTka mMaTepuanoB MO KOHCNEKTY NeKumi (NoarotoBka K OTBETY 25,8 25,8
Ha Kenc-3agaHus)
MoaroToBka K OTBETY Ha Bonpockl cobecegoBaHms (3a4eT) 25 25
lModzomoeka k 3a4emy (KoHmponb) 3,9 3,9




OLEEHOYHbLIE MATEPUAITbI
AnA NPOMEXYTOYHOU ATTECTALIUA

No AUCUUNIINHE

PUSUNYECKUE OCHOBbI TEMNIOTEXHUKHN




1.ﬂepequb KoMneTeHUUA C yKa3aHUeM 3TanoB d:)OpMVIpOBaHVIH KOMNeTeHUUMn

Ne Kon HanmeHoBaHue koMmne- Koa n HanmeHoBaHue nHankaTopa OCTMXKEHUS KOMNETEHL MW
n/n Komne- TeHUUK
TEHLUUK
1 OrK-1 CnocobeH NpuUMeHsTb WO 1onk1— MNpuMeHsaeT ecTeCTBEHHOHAYYHbIE 3HAHWUS U METO-
€CTECTBEHHOHAY4HbIE U Obl MaTemMaTU4eckoro aHanmaa B NpodeccmnoHanbHom aes-
00LWenHXeHepHbIE 3HaHUS, | TENbHOCTU
METO/L! MaTeMaTnHeckoro WNO20nk.1— MNMpuMeHsieT obLLeNHXeHEPHbIE 3HAHNSA U METOAbI
aHanusa n MogenupoBaHus e
B NPOGECCHOHANHON Aesi- ;ATaeTﬁinHaoT:Tt:/leCKoro MOZEeNMpoBaHns B NpodeccnoHanbHom ae-
TENbHOCTU
2 OriK-7 CnocobeH npumeHaTb WO1onk7— MNMpumeHseT coBpeMeHHble 6e3onacHblie MeToabl
COBPEMEHHbIE 3KOMOMMYHbIE | paUMOHaNbHOrO NCMNOMb30BaHUS CbiPbEBbLIX U SHEPreTUYECKNX
n 6e3onacHble MeTodbl pa- | PECYPCOB B MALLUMHOCTPOEHUN
LlIMOHanbHOro ucrnonb3oBa-
WO20nk7— MNpUMeHaeT coBpEMEHHbIE 3KONOrnYHbIE METOAbI
HNS CbIPbEBLIX U 3HEPreTu-
paLUnoHanbHOro UCMONIb30BaHNS ChipbEBbLIX M SHEPreTUYECKMX
HECKIX pecypcos B pecypcoB B MaLLMHOCTPOEHUN
MaLUMHOCTPOEHUU

Koa n HanmeHoBaHWe nHamkaTopa oCTke-
HNSA KOMMeTeHLUn

PesynbTtatbl 06y4eHns (nokasaTenu oueHnBaHus)

3HaeT ecTecTBEHHOHay4YHble 3HaHWSA U MeTodbl MaTeMaTnye-
CKOro aHanusa B NpodeccnoHanbHON AeAaTensLHOCTH

N0 1onk1— MNpUMeHsieT ecTeCTBEHHOHaYYHblE
3HaHMA U MeTofbl MaTEMaTUYECKOro aHanu-

Ymeet Sd)(*)eKTI/IBHO Mncnosfb3oBaTb eCTeCTBEHHOHaYy4YHble 3Ha-
HVUA N MeTOAbl MaTeMaTn4eCKoro aHanmaa B ﬂpO(beCCI/IOHaJ'Ib-
HOWN OesATEeNbHOCTH

3a B NpogeCcCUOHarbHON AeATENbHOCTH

VimeeT HaBbIKK OEMOHCTpaLunn eCteCTBEeHHOHay4HbIX 3HaHU "
MeTogoB MmatemMaTu4eckoro aHannmsa B HpOCbeCCVIOHaﬂbHOVI ne-
ATEJIbHOCTU

3HaeT obLenHxXeHepHbIe 3HaHMS 1 METOAbl MaTeMaTUYECKOro
MOAENMPOBaHUSA B NPodecCcnoHanbHON eaTenbHOCTH

WO20nk-1— MNpyMeHseT o6LenHXeHEPHbIE
3HaHWUsS1 U METOAbI MaTeEMaTUYECKOro Moae-
nMpoBaHusl B NpodeccroHanbHom gesTenb-

YMeeT npuMeHaTb 0BLLEMHKEHEPHbBIE 3HaHUSA U METOAbI
MaTemMaTU4ecKoro MoAenIMpoBaHus B NnpogeccnoHansHom ges-
TENbHOCTU

HOCTU

MMeeT HaBbIK/ MPUMEHEHUS OOLLENHXXEHEPHbIX 3HAHWUIA U METO-
Obl MaTemMaTn4eckoro MoaenupoBaHms B NpodeCccroHanbHOM
AesTenbHoCcTH

3HaeT coBpeMeHHble 6e3onacHble MeToabl paLMoHanbHOro uc-
noyib3oBaHUA CblpbeBbIX n aHeprequeCKmx pecypcoa B
MaLUMHOCTPOEHUM

NO1onk7— MNpuMeHsieT coBpeMeHHble 6e3-
onacHble MeToAbl paLMoHanbHOro NCMosb30-
BaHUS CbIPbEBbIX M AHEPreTUYECKNX pPecyp-

YMeeT adhdeKTMBHO NUCMONb30BaTh COBPEMEHHbIE Be3onacHble
MEeTOAbl paLNOHaNbHOIrO UCMOMNb30BaHMS ChiPbEBLIX U 3HEPreTn-
YECKNX PECYpPCOB B MaLLMHOCTPOEHUN

COB B MalLMHOCTPOEHNN

VimeeT HaBbIKn AEMOHCTpaunn CoOBpEMEHHbIX Ge3onacHbIx Me-
TOAbl paunOHaribHOro NCnoJib3o0BaHUA CbipbeBbLIX N SHEPreTn4ye-
CKMX pecypcoB B MALLNMHOCTPOEHNN

3HaeT COBpPEMEHHDbIE 3KOJTIOITM4YHblE METOAbl paLloHaribHOro
MCNOJ1b30BaHUA CbIpbEeBbIX N 3HEPreTn4eCknx pecypcos B
MaLUNMHOCTPOEHUN

NO20nk7— MNprMeHseT coBpeMEHHbIE 3KO-
NOrMYHblE METOAbl PaLMOHANbLHOMO UCMONMb-
30BaHNA CbIPbEBbIX U SHEPreTUYECKUX pe-

YMeeT athheKTUBHO UCMONb30BaTb COBPEMEHHbIE 3KONTOrMYHbIE
MEeTOAbl PaLUMOHanbHOr0 UCMOMb30BaHNS CbIPbEBLIX Y AHEPreTH-
YECKUX PECYPCOB B MALLMHOCTPOEHUU

CYPCOB B MaLUMHOCTPOEHMUN

NmeeT HaBbIKM 4EMOHCTPALMN COBPEMEHHbBIX 3KONOMMYHBIX Me-
TOAOB paLyoHasibHOrO UCMOMNb30BaHUSA ChIPbEBLIX U 3HEPreTy-
YeCKUX PecypcoB B MaLIVMHOCTPOEHUM

2. MNacnopT hoHAA OLEHOYHbIX CPEeACTB MO AUCUUNIINHE
Or1K-1 CnocobeH NpMMEHATb €CTECTBEHHOHAYYHbIE N OBLLENHXXEHEPHBIE 3HAHNSA, METOAbI
MaTemMaTU4eCcKoro aHanmsa u MoAenMpoBaHus B NPpodeCcCcuoHanbHom AeaTenbHOCTY;
OrlK — 7 CnocobeH NpUMeHATbL COBPEMEHHbIE 3KONOrMYHble U 6e3onacHble MeETOAbI paLmo-
HanNbHOro UCMONb30BaHWS CbiPbEBLIX M AHEPreTUYECKUX PECYPCOB B MALLUMHOCTPOEHWUU;




Ne KoHTponunpyemble WHoeke OueHoYHbIE cpeacTBa TexHonorus oueHkmn (cnocob
n/n moaynu/pasaensi/ KOHTPO HanMeHoBaHue NeNe 3a- KOHTpOns)
TeMbl ANCLMNINHBI nmpy- OaHun
emMon
Komne-
TeHuun
(nnn ee
yacTn)
KomnbloTepHoe TecTuposa-
Tect 51-75 P P
Hue
CobecenoBaHue (3a4eT) 1-15 KoHTponb npenogasartenem
1 TexHnyeckas Tepmoau- OMNK-1
. Hamuka MpakTuyeckue 3aHATUSA
OrK-7 (cobecedosatue, 80MPOCI K 31-45 3alumTa npakTu4eckoro 3a-
3awjume rnpakmu4yecKkux 3aHsi- HATNA
muti)
KomnbloTepHoe TecTupoBa-
Tecr 76-100 P P
Hue
CobecepoBaHue (3a4eT) 16-30 KoHTponb npenogasartenem
> OcHoBbl Tennonepena- OMK-1
. un. 3 MpakTuyeckue 3aHATUSA
OHK-7 (co6eceOoeaHue, 80r1pPOChI K 46—50 3aLU,V|Ta HpaKTVIHeCKOFO 3a-
3awjume rnpakmu4ecKux 3aHs- HATUA
mud)

3. OueHouYHbIe cpeaAcTBa Arsl NPOMEXYTOYHOW aTTecTauumm (3aver)
TunoBble KOHTPONbHbIE 3afaHUA UMK UHbIe MaTepuanbl, HeobxoauMble Ans OLUeH-
KW 3HAHWW, YMEHUIN, HAaBbIKOB U (MNK) onbiTa AeATENIbHOCTU, XapaKTepU3yoLWKuX 3Tanbl
chopMmmpoBaHUa KOMNETEHLUMWN B NpoLecce 0CBOeHUs obpasoBaTesibHOM NPorpamMmmbl

3.1 CobecepnoBaHue (3a4erT)
Or1K-1 CnocobeH NpMMeHATb eCTeCTBEHHOHAYYHbIE N OBLLENHXXEHEPHbIE 3HAHNSA, METOAbI
MaTeMaTU4ecKoro aHannsa u MmogennpoBaHust B NpodeCccMoHanbHON OeATENbHOCTH;

OrlMK — 7 CnocobeH NpnMeHsATb COBPEMEHHbIE 3KOSOrM4YHble N Be3onacHble MeToabl paumo-
HanbHOrO UCMOJSIb30BaHNSA CbIPbEBbIX U AHEPreTUYECKUX PECYPCOB B MALLUMHOCTPOEHUM;

Homep
dopmynupoBka 3agaHus
Bornpoca
1. TepmogmHammnyeckas cuctema. Paboyee Teno.
2. OcCHOBHble TEpMOANHAMUYECKUE NapaMeTpbl COCTOSIHUS.
3. TepmoguHamudeckuii npouecc. YpaBHEHNE COCTOSHMS.
4. MpoeanbHbin ra3. YpaBHeHMe COCTOSIHUSA naeansHoro rasa.
5. PeanbHbIN ra3. YpaBHeHMe COCTOSIHUSA pearnbHOro rasa.
6. BHYTpeHHsIS1 aHeprus.
7. PaboTa pacwmpeHnus n cxatus. Mpadmyeckoe nsobpaxeHme paboTsbl.
8. [MepBbIi 3aKOH TEPMOANHAMUKM.
9. TennoemKkocTb rasoB. 3aBUCMMOCTU MeXAY TeNnSI0eMKOCTAMMU.
10. OHTanbnus, aHTponus. padmyeckoe n3obpaxeHme TENNOThHI.
11. BTopori 3akoH TepMmoanHamukun. Tepmunyeckuin K.
12. Linkn KapHo.O6patHbIv uukn KapHo.
13. TepmoguHamMuyeck1e npouecchbl naeanbHOro rasa.
14. BoasaHou nap. T-s 1 p-v guarpammbl BOASIHOrO napa.i-s gnarpamMmma BoAasiHoro napa. Tep-
MOOUHaMMYeCKMe NpoLuecchl Ansi BOASIHOro napa.
15. BrnaxHbii Bo3ayx. BnaxHocTb Bo3gyxa. BnarocogepxxaHue.
16. Cnocobbl nepegayn TennoTbl.
17. OCHOBHOW 3aKOH TENNONPOBOOHOCTMW.
18. KoadhpmumneHT TEennIonpoBogHOCTH.
19. lMepeHoc TeNNOTbl Yepe3 OQHOPOLHYIO MITOCKYH CTEHKY.
20. [MepeHoC TennoTbl Yepe3 MHOMOCITOMHYIO NMITOCKYH CTEHKY.
21. lMepeHoc TeNNOTbl Yepe3 OQHOPOAHYI0 LUIMHOPUYECKYIO CTEHKY.
22. OCHOBHOW 3aKOH KOHBEKTMBHOIO TENI000MeHa.
23. BeapasmepHble KpUTEPMM TEMNOOTAAYUN.




24, TennooTaaya npu KUNeHuu.

25. TennooTtaaya npy KOHAEHCaUMW.

26. Jlyunctbi TennoobmeH. OCHOBHbIE NMOHATUSA U ONpeaeneHus.
27. OCHOBHbIE 3aKOHbI Ty4MCTOro TenioobmeHa.

28. 3alumTa oT TEMMOBOr0 N3Ny4YeHus.

29. CnoxHbli TENJI006MEH.

30. Tennonepegadya Mexay ABYMS XXUOKOCTAMU Yepes CTEHKY.

3.2 3awmTa NPaKkTU4ECKMUX 3aHATUN

Or1K-1 CnocobeH NpMMeHsTb eCTECTBEHHOHAYYHbIE N OBLLENHXEHEPHbIE 3HAHWUS, METOAbI
MaTeMaTM4eCcKoro aHanmaa u MogenupoBaHusi B NpoeccnoHanbHOm AeATeNbHOCTH;

OrlK — 7 CnocobeH NpUMeHATbL COBPEMEHHbIE 3KONMOrnYHble U 6e3onacHbIe MeETOAbI paLmo-
HanNbHOro UCMONb30BaHWS CbiPbEBLIX M AHEPreTUYECKUX PECYPCOB B MALLUMHOCTPOEHUU;

Homep .
TeKkcT BONPOCOB NPaKTUYECKMX 3aHATUN
Bonpoca

31 YHuBepcanbHas razoBagd NoCTosHHaA. Ee dhmandecknin CMbICH 1 YUCNIEHHOE 3HAYEeHMe.

32 YpaBHeHVEe COCTOsIHUSA ANs ra3oBOM CMeCK, onpegeneHne ra3oBol NOCTOSHHOW CMECH.

33 YpaBHEHME COCTOsIHUS peanbHOro rasa, ero aHanua.

34 PaboTta n TennoTa npouecca.

35 BHyTpeHHsis aHeprus paboyero tena.

36 AHanuTnyeckoe BblpaxkeHue |-ro 3akoHa TepMogNHaAMMKK

37 TepmognHamuyeckmii npouecc (paBHOBECHbIW, HEPABHOBECHbIN, 06paTuMbI, He0BpaTUMBbIN).

38 OcHoBHbIe ra3oBble npouecchl, rpaduryeckoe n3obpaxeHue npoueccos B P-V n T-S-
KoopAuHaTax.

39 Hanucatb ypaBHeHMe Konm4ecTBa TeNOThbl Yepes CPEAHION TEMTOEMKOCTb.

40 Yem oTnmnyaoTCs TEMTOEMKOCTM ngeanbHbIX U peanbHbiX ra3os ?

41 YCTaHOBUBLUMNCA U HEYCTAHOBMBLLUIACH TENSIOBOW PEXUMBI.

42 TemnepartypHoe norne, CTauMoHapHOe 1 HeCTauMOHapHOoe, CTalMoHapHoOe Nnone TpexmepHoe,
OBYXMEpPHOe 1 OOHOMEPHOE.

43 dunsmyeckasi CyLLHOCTb NpoLiecca TeNNONPOBOAHOCTH.

44 Kakne matepuanbl OTHOCATCH K TENIOU30NALNOHHBIM?

45 KoadhduumeHT TennonpoBoaHOCTU, (DaKTOPbI, BAUSIOWME Ha BENNYUHY KO duULmeHTa
TENNonpoBOAHOCTU.

46 dursmyeckasi CyLLIHOCTb JTYYUCTOro TennoodbmeHa.

47 CB0060aHOE 1 BbIHYXOEHHOE ABMKEHUE XNOKOCTH.

48 CyLHOCTb TeOpMU Nogobus, KpUTEPUs TEMIOBOro NoAodus, X PU3MYECKUN CMbICH.

49 [MoHATMA: onpedensoLlias TeMnepartypa, onpegensowmn pasvep.

50 KputepmanbHbie ypaBHEHUS B HESIBHOM BuAe ANs pasfnuyHbIX CriyvyaeB KOHBEKTUBHOW nepeaayu,
WX aHanus.

3.3 Tecmbi (mecmosbie 3adaHusi K 3a4emy)

OrK-1 CnocobeH NpMMeHsTb eCTECTBEHHOHAYYHbIE N OBLLENHXEHEPHbIE 3HAHWUS, METOAbI
MaTeMaTU4eCKOro aHanmsa n MOAeNMpPoBaHMs B NPOdEeCCUOHaNnbHOM AeATENbHOCTY;

OrlK — 7 CnocobeH NpuMeHATb COBPEMEHHbIE 3KONOrnYHble U 6e3onacHble MeToabl paumo-
HaNbHOro NCMNONb30BaHUS CbIPbEBbLIX N AHEPrEeTUYECKNX PECYPCOB B MALUMHOCTPOEHUN;

Howmep dopmynmpoBka Bonpoca
Bonpoca
51 OcHoBHble TepMOANHaMUYECKNE NapaMmeTpbl COCTOSAHUS:
-p, v, T
-u,q,l
-i,s, U
52 CocTosHMe naearnbHOro rasa onucbiBaeTcs ypaBHEHMEM
pv=RT
pv=const
pV=RT
53 YpaBHeHve Maiepa ons ngeanbHoro rada uMeeT BUA:

I= U+pV




Q= U+L
Cp=Cv+R

54

MNokasaTenb aguaGatsl k 3aBUCKT OT:
- poaa rasa

- Temneparypsl rasa

- npouecca

55

YpaBHeHVe NepBOro 3akoHa TepMOANHaMUKK:
q= u+l

g=c (T2-T1)

g=Tds

56

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

Q= U+L

57

Mpouecc 2, n306paxkeHHbIN Ha PUCYHKE, ABMAETCS:

p
3 2 7 ZH:OC
=15
0=k
bn=1
Sn=0

N30TePMUYECKNM
agnabaTHbIM
NONIUTPONHbIM
N30XOPHbIM

58

Mpouecc 1, N306pakeHHbIN Ha PUCYHKE, ABNAETCS:

Fi
3 2 7 1n=00
4 Z =95

N30TEPMUYECKUM
agnabaTHbIM
NOMNUTPOMHbIM
U30XOPHbLIM

59

Mpouecc 3, N306paKeHHbIN Ha PUCYHKE, ABNAETCS:




aguabaTtHbIM
NONUTPOMHbLIM

y: 2 1n=c0
4 2n=15

In=k

La=T

Sn=0

5
v
N30TepMNYECKNM

N30XOPHbIM
60 Mpouecc 4, n306pakeHHbIN Ha PUCYHKE, ABMSETCS:
P
7 & 7 1n=00
4 2 =5
I R=K
4n=171
2=
5
4
U30TepPMMUYECKUM
agmabaTtHbIM
NONUTPOMHbLIM
N30XOPHbIM
61 Mpouecc 5, n3o00paxxeHHbIN Ha PUCYHKE, SABMSIETCS:

N30XOPHbIM

P
3 7 7 1n=o0
4 Z =95
=K
Lt
=1l
5
V
N30TEPMUYECKUM
agnabaTHbIM
n3obapHbIM




62

PaboTta paclumpeHus B npouecce 1-2 (M306pakeHHbIN Ha PUCYHKE) paBHa:

a1 V.

V M /k2
0,4 KIx
0 KOx
0,3 Mx
0,3 K

63

Haunbonblias pa6oTa coBepLuaeTcst B NpoLecce:

P M
|.

V M. /k2
-1¢c2
-1a2
-1a2 n 182
-1B2

64

HaumeHbluas paboTa coBepLuaeTcs B npoLecce:

F M
|

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 Mia

2 7
V 1/ke
1 Mna
0,1 Mna
1000 Kna
10000 Na
66 N30b6apHbIM siBNsieTcs NpoLecc:
7}
4 i
i Z
& ]
3
[=0 1
1Y
1
2
3
4
67 M30X0pHbIM iBNSAETCS NpoLecc:
/i
B 7
y 2
S ¢
o
=0 ¢
8
1
2
3
4
68 M3oTepmMmyecknmM sSBnsieTcs npoLecc:




13
1
2
3
4
69 AgunabaTHbIM SBNSETCA NPOLECC:
}
4 L)
: 4
&/ &
S ¢
&
=0
5
1
2
3
4
70 KonnuectBo TennoTsl B npouecce 1-2 pasHo 500 [x/kr. YeMy paBHa aHTponus B TOYKe

2?
LK

7 Z
1
|
|
|
|
|
|

5 S x/Ike KI
7,5 Ox/(kr K)
20 Ox/(kr K)
0 Dx/(kr K)
6 ox/(xr K)



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

71

Yemy paBeH 06beM rasa B Todke 2 npouecca 1-2, ecrim T4 = 1000K, T, = 200K, V4 = 5m*:
100m3

P M
|

L]\]._._.._..__.__.‘_.

Vi

10m3
1m3
20m3

72

Yemy paBHO faBneHue B Touke 1 npouecca 1-2, n3obpaxeHHOro Ha pucyHke, ecnum T4 =
400K, T, = 40K, p. = 1Kna?
£ Mia

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

73

3 BblpaXXeHuna cnpaseannebl ANA:
¢, =C,, N==c0;

M30XOPHOro npouecca
nsoGapHoro npotecca
N30TepMMYECKOro npoLecca
aamabaTtHoro npotecca

74

3T BbIPaXKEHWs1 CNPaBeanuBbI Ans:
¢, =C,, N= 0

n

M30XOpPHOro npotecca
nsobapHoro npouecca
N30TepMUYecKoro npouecca
agmabaTHoro npotecca

75

CayY BblpaXXeHnA cnpaseaninBbl Ana:

CJ.' -1 C;J 3 I

¢, =, n=lim
W% C, —C

n [ 2]
N30XOPHOrOo npoLecca
nsoGapHoro npotiecca
M30TepMMUYECcKoro npouecca
aamabaTtHoro npotecca

76

CyuecTByloT cnocobbl nepegayn TeNoThl. ..
TennonpoBoAHOCTb, KOHBEHUUA U U3ny4veHume




Tennootaada n nsny4vyeHune
Tennonepegadya U KOHBeHUnA

7

TennonpoBOAHOCTL 3TO...

nepeHoc TennoThbl B BelecTBax MMKpoYacTuLamum
nepeHoc TennoTbl MUKPOOHBEMaMM

nepeHoC TeNNoThl 3NEeKTPOMarHUTHbIMW BOMTHaMW

78

KoHBeHL s 3TO...

NnepeHOC TENMOTbl MPY NOMOLLU MUKPOYaCTuL,

nepeHoc TeNNoTbl BMeCTe C MaKPOCKONMYeCKMMU 06 bEMamMm BelyecTBa
nepeHoC TENOTbI MPY MNOMOLLM BOJSTH

79

U3ny4yeHue aTo...

nepeHoc TennoTbl MPY NOMOLLM 3NEKTPOMarHMTHbIX BOJTH
nepeHoc TennoTbl MUKpoYacTMLaMu

nepeHocC TensoTbl MakpooGbEMaMu

80

dopmynmposka 3akoHa Pypbe

BEKTOp NIIOTHOCTU TENNOBOro NOTOKa, NepeAaBaeMoro TennonpoBoAHOCTLIO NPo-
nopuMoHaneH rpagveHTy TemnepaTtypbl

BEKTOp MNMOTHOCTU TEMMOBOro MOTOKa, NepefaBaeMoro TennonpoOBOAHOCTHIO paBeH
rpagueHTy Temneparypbl

BEKTOp MNMOTHOCTM TEMNMoBOro MNoToKa, NnepefaBaemMoro TennonpoBOAHOCTHIO 0BpaTHO
NponopuUmnoHaneH rpagMeHTy TemMneparypsl

81

KoadhunumneHT TennonpoBogHOCTY. ..

XapaKkTepusyeT CnoCOOHOCTb JaHHOro BellecTBa NPOBOAUTL TEMJOTY
XapakTepusyeT cnocobHOCTb AaHHOro BeLlecTBa NponyckaTb Yyepe3 cebs Tennosoe m3-
ny4yeHve

XapaKTepusyeT COCTOsSIHME NOBEPXHOCTU BELLECTBA

82

Ha pucyHke nsobpaxeH

.

NPAMOTOYHBIN TENNOOOMEHHMK
NPOTUBOTOYHBIN TENNOOOMEHHUK
nepeKpecTHbIN TenNooBMeHHUK

83

Tennootaaya 3T0...

npouecc Tenyioo6MeHa Mexay NoBepPXHOCTLIO TBEPAOro Tena U XUAKOCTbIo
npovecc TennoobMeHa Mexay NoBEPXHOCTAMM TBEPAOro Tena

npouecc TennoobMeHa BHYTPY XXUOKOCTU

84

YpaBHeHne HbloToHa-PrxmaHa pns Tennootaayvm MMeeT Bua:
Q=a-F-|tc - tx|

Q=U+L

g=-Agrad t

85

PasnunualoT KOHBEKUMIO. ..
€CTECTBEHHYI0 U BbIHYXOEHHYI0
€CTeCTBEHHYI0 1 cBOHOAHYIO
OrPaHNYEHHYIO N OBBEMHYIO

86

EcTecTBeHHas KOHBEKUMS BO3HMKAET...

3a cyeT TENnJI0BOro pPacLUMPEeHUs XUAKOCTU, HarpeToi OKOmNo TennooTAaroLlen no-
BEPXHOCTHU

3a CYET BHELLHEero MCTOYHUKa BO3AeNCcTBMSA Ha paboyee Teno (BeHTUNATopa, Hacoca...)
n3-3a nepenaja AaBneHus XXMOKOCTN OKOMO TennooTAaLWe NOBEPXHOCTH

87

BbIHYXAeHHas KOHBEKUMS. ..

BO3HUKaeT B pe3ynbTaTe BHellHero B03neﬁCTBMﬂ, npunyem B pesynbTaTte 3TO
BO3AeNCTBUA CO3[aéTcs nepenag AaBneHUs, ABNAILWUNACA ABUXYLLEN CUITON
BO3HUMKaET B pe3yribTaTe pasHOCTUN TemnepaTyp

BO3HUKaET CamMOnpon3BOSIbHO

88

Kputepuii Hyccenbra ...
npeacTaBnseT cobomn 6e3pasmMepHbIN K03thPULMEHT TENI0OTAAYM




ABNAETCA TabNMYHON BENMYMHOM AN AaHHOro paboyero Tena
XapaKkTepusyeT CKOPOCTb ABUXEHUSA XUAKOCTU

89 Kputepuii PenHonbaca. ..

BbIpa)kaeT OTHOLLUEHMEe CUIT MHEPLIUM K CUNaM BA3KOro TpeHUsA
ABNseTCA Tennoun3nyecKon KOHCTaHTON

Bblpa>kaeT OTHOLIEHNE NOABEMHOM CUIlbl K CKOPOCTHOMY Hamnopy

90 Kputepuii MNpanatns. ..

XxapakTepusyeT Tennodusnyeckue CBOMCTBa BellecTBa U siBnsAeTcs Tennogpusnye-
CKOM KOHCTaHTOM

saBnseTca 6e3pasmepHbIM KoadprUmMeHTOM TennooTaavm

XapakTepusyeT PEXUM OBMKEHMUS XXULOKOCTU

91 Kputepui Npacroda...

XapaKkTepusyeT OTHOLUEeHMe NOoAbLEMHOM CUIbl, BO3HMKaloWen BCreacTBue Ten-
FIOBOro paclimpeHus XXKMAKOCTU, K CUNaM BA3KOCTU

XapaKkTepusyeT OTHOLLEHNE CKOPOCTHOMO Hamnopa K cunam BA3KOCTU

aBnsieTca 6e3pasmepHbIM KOIEMULUNEHTOM TENMTO0TAAYM

92 PasnuualoT pexumsl BUXEHUS KUOKOCTH. ..
JTAMUHAPHbINA U TYPOYNEeHTHbIN
€CTECTBEHHbIV U BbIHYXOEHHbIV
nepexoiHbln N yCTaHOBMBLUMNCS

93 PasnuyatloT pexnmbl KUNEHNSA XKNUOKOCTMU. ..
Ny3blIpbKOBbIN U NIIEHOYHbIN
KanenbHbIN U MNEHOYHbIN

Ny3bIPbKOBbIN 1 KanesnbHbIN

94 PasnuyatoT koHaeHcauuio. ..
Ny3bIPbKOBYHO Y NNEHOYHYIO
KanenbHYy U NIIEHOYHYIO
Ny3bIPbKOBYO M KanesnbHY

95 Map koHOeHCHpyeTCsa Ha NOBEPXHOCTM. ..

TeMmnepartypa, KOTOpPOW HMXe TemnepaTypbl HacbIWEeHUs
Temneparypa, KOTOpPOW Bbile TeMMNepPaTypbl HACLILLEHNS
Temnepartypa, KOTOpOW paBHa TeMnepaTypbl HACbILLEHUS

96 Teno, oTpaxatowee Bce nagaroLiee Ha Hero nsnyyeHme, HasblBaeTcs:
abCcontoTHO YepHbIM

abconoTHO 6enbimM

abcontoTHO NPo3paYvHbIM

cepbim

97 Teno, nponyckatollee ckBo3b cebs Bce NagaroLLiee Ha Hero uany4veHue, HasblBaeTCs:
abCcontoTHO YepHbIM

abcorntoTHO Genbim

abCconTHO NPO3payHbIM

cepbim
98 Ecnu Tennota oT 0gHOro TennoHoCMTENs K ApYroMy nepefaeTcs Yepes pasaensioLlyto
NX CTEHKY, TO TENNIOOOMEHHWK Ha3bIBAeTCS:
. Tennosow Tpybon
. pereHepaTuBHbIN
. CMeCUTEeNbHBLIN
. peKynepaTuBHbIN
99 Ecnu nepepaya Tenna oT ropsyero HoCUTenNs K XofI0AHOMY OCYLLeCTBNAETCS 3a cyeT
cMeLleHns obonx TENNOHOCUTENEN, TO TAKOW TENNTOOOMEHHUK Ha3blBaeTCs:
. Tennosown Tpybon
. pereHepaTuBHbIN
. CMeCcUTErNbHbIN
. peKkynepaTmBHbIN
100 PacnpegeneHve Temnepatypbl N0 pagnycy UMNNHAPUYECKON CTEHKM:
. noAyMHAeTCA norapupmMmyecKkomMy 3aKoHy
. 3aBMCMMOCTb TeMMNepaTypbl OT KOOpAMHATbLI NIMHEHA
. He 3aBMCUT OT POPMbl CTEHKU

4. MeTogu4yeckue maTepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HaAHUN,
YMEeHUMN, HaBbIKOB U (UNK) oNbiTa AeATENIbHOCTU, XapaKTepu13yoLWmnxX aTanbl ¢popMmmupoBa-
HUSA KOMNEeTeHLUUMN.



Mpouenypbl OLEHMBAHUSA B XOA4E U3YyYeHUs ANCLMMANHBI 3HAHUW, YMEHUIN U HaBbIKOB, Xa-
pakTepusyoLwmx atanbl GOPMUPOBAHUSA KOMMETEHLNA, PEFMAaMEHTUPYIOTCSA NONOXEHUAMM:

-M BIr'YWUT 2.4.03 MNonoxeHne 0 KypCoBbIX 3K3aMeHax U 3a4eTax;

- BI'YWUT 4.1.02 NonoxeHne 0 peNTUHIOBOWN OLIEHKE TeKyLlen ycneBaeMoCTu.

[1ns OUEHKN 3HaHUI, YMEHWNI, HABbLIKOB 0BYyYaloLLMXCA NO AUCLMNINHE NPUMEHSETCS
penTuHrosasi cuctema. Mitoroeast oueHka no AUCUUNIIMHE ONpeaenseTcsa Ha OCHOBaHUKM onpe-
AeneHust cpegHeapnmeTnyeckoro 3HayeHns 6anioB No KaxXaomy 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

OrlMK-1 CnocobeH NpUMeHsATbL eCTeCTBEHHOHAYYHbIE U OBOLLENHXEHEPHbIE 3HAHWS, METOAbI MaTeEMATMYECKOro aHanm3a u MoAeNMpPoBaHus

B NpodeccroHanbHON AeATENbHOCTY;

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)

PesynbTathl 0Oyye-
HUA No 3Tanam
c¢opmupoBaHus
KOMMeTeHuUn

MpeameT oueH-
Ku (NpoaykTr
Wnu npouecc)

MokasaTenb oue-
HUBaHuA

Kputepum oueHnBaHusa cchopMUpPOBaHHOCTH
KOMMeTeHUuUn

LUkana oueHnBaHusA

Akagemunye-
CKasl oleHKa

YpoBeHb ocBoOe-
HUA KoMmnetTeHumn

OlK — 7 CnocobeH
TUYECKNX PECYPCOB

NPUMEHATb COBPEMEHHbIE 3KOJTIOTNYHbIE U ©e3onacHble MeToabl paunoHaribHoro Ucrosyib30BaHMA Cblpbe€BbIX N SHEPIe-

B MaLLMHOCTPOE

HUU;

3HaeT MeToAabl NpoBe-
OeHNs 3KCnepuMeH-
TanbHbIX Uccnegosa-
HUN

3HaeT MeTobl NnaHu-

Tect

PesynbTaTt TectupoBa-
HYSA

OCBO€Ha
50% v 6onee npaBUIbHbLIX OTBETOB 3a4yTeHo (6a3oBbIN, no-
BbILUEHHbIN)
o He OCBOEeHa
MeHee 50% npaBuIbHbIX OTBETOB He 3a4TeHo

(HepocTaTOYHbIN)




poBaHusi n 06paboTkM
pe3ynbTaToB 3KC-
nepuMeHTarnbHbIX UC-
crnepoBaHuii (B TOM
yucne ¢ ncnosnb3oBa-
HWEM YUCIEHHbIX Me-

CobecepnoBaHne
(3aver)

3HaeT meToAbl NpoBe-
OEHUs 3KCNepuMeH-
TanbHbIX UccreaoBa-
HUN

3HaeT MeToabl NnaHu-
poBaHust 1 06paboTkK
pe3ynbTaToB 3KC-
nepuMeHTarnbHbIX UC-
cnefoBaHum (B TOM
yucne c ucnonb3oBa-
HWEM YMCNEHHbIX Me-
TOOOB)

O6yyatoLwuincs NMosHO M NocrieaoBaTeNlbHO PacKpbIn

OcBoeHa (6a3o0Bbii,

\
YMeeT adheKTUBHO
nosfb30BaTbCs METO-
Aamu npoBegeHus
3KCMepUMeHTasbHbIX
nccnegoBaHun
YmeeT achhekTMBHO
ncnonb3oBaTb METO-
Obl NaHUPOBaHUS 1
obpaboTkn pesynbTa-
TOB 3KCMEepUMeHTarnb-
HbIX UCcnefoBaHuii (B
TOM 4KCIie C UCTONb-
30BaHMEM YUCIEHHBIX
METO[0B)

3awmTa no
NpaKkTUYECKUM
3aHATUAM

YMeeT acbheKkTUBHO
nonb30BaTbCs METO-
JamMu npoBeaeHnd 3KC-
nepmMmeHTanbHbIX UC-
cnegoBaHum

YmeeT achpekTmBHO
ncnonb3oBaTb METOAbI
nnaHMpoBaHns 1 06-
paboTKM pe3ynbTaToB
3KCnepuMeHTanbHbIX
nccrnegoBaHuii (B Tom
ymncrne ¢ Ucnosb3oBa-
HWUEM YMCINEHHBIX Me-
TOOOB)

MmeeT HaBbIkM ae-
MOHCTpaL 1 MeTOAO0B
npoBeaeHns 3KC-
nepuMeHTarnbHbIX UC-
cnenoBaHumn

VimeeT HaBbIkM npume-
HeHust MeTooB Nna-
HMpoBaHus n obpa-
0OTKM pe3ynbTaToB
3KCNepUMeEHTarbHbIX
nccnenosaHun (B ToM
yucne ¢ Mcrnonb3oBa-
HUEM YMCIEHHbIX Me-
TOLOB)

Kenc-3apaHus

CopepxaHue pelueHus
Kenc-3agaHus

3a4TeHo o
TeMy BOMNpOCOB NOBbILLEHHbIN)
O6yuaroLuincsa HenonHo U/unn HenocneaoBaTernbHO He 3a4TEHO He ocBOeHa
packpblil TeMy BONPOCOB (HepocTaTOYHBIN)
3awmTa no NpPakTU4eCKNM 3aHATUSIM COOTBETCTBYET .
Teme, 3aJaHVe BbINOMHEHO NPAaBUSILHO B NMOMHOM 3a4TeHo Ocsoera (6asoseiit,
» 38 P NOBbILLEHHbIN)
obbeme
3awmTa npakTmyeckmnx/nabopartopHbIX 3aHATUN HE Co- HE OCBOEHO
OTBETCTBYET TEME U/MNn 3aaHne BbINOMIHEHO Henpa- He 3a4TeHo .
(HepgocTaTOYHBIN)
BUMBHO U/MNKU HE B NONHOM o6beme
O6yuvatowuncsa pasobpancs B npeasioKeHHOWN KOH- OCBOEHE
KPETHOMN CUTyaLuMu, CaMOCTOATENBHO peLUnsi NocTaB- 3a4TeHo y
o (NOBBILLIEHHbIN)
NEHHYI0 3a4a4y Ha OCHOBE NOMYYeHHbIX 3HaHUN
O6yvarowuics He pa3obparncs B CNOXMBLLENCSA cuTya- HE OCBOEHO
LUnn, He BbISIBUN MPUYMHBI CTYYUBLUEFOCSA U HE Npea- He 3a4TeHOo

NOXXWIN BapnUaHTOB peLlleHnda

(HegocTaTOYHBIN)
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