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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:

- 28 [lMpounsBoacTteo MawuH M obopynoBaHus (B cdepe MOBLILLEHUS HAAEXHOCTU U
AONroBeYHOCTU paboTbl AeTanen, y3rnos N MeEXaHU3MOB);

- 40 CkBO3Hble BUAbI NPOdECCUOHANbHOM OEATENBHOCTU B NpoMbiwieHHoCTU (B cde-
pax: obecnevyeHnss HeOBXOOMMOWN ANHAMMUKK, NMPOYHOCTU, YCTOMYMBOCTU, paLMOHaribHOM OMNTU-
MU3auuKn, OONTOBEYHOCTU, pecypca, XMBYYECTUM, HaAexXHOCTU u 6e30MacHOCTU MaLluWH,
KOHCTPYKLUMA, KOMMO3UTHLIX CTPYKTYpP, COOPYXEHWW, YCTAHOBOK, arperaToB, obopynoBaHus,
NpnbopoB 1 annapaTtypbl U UX ANIEMEHTOB; pacyYeTHO-3KCMEepPUMEHTarbHbIX PaboT C anemMeH-
TaMW Hay4HbIX MCcregoBaHU B 06r1acTu NpUKNagHoON MexaHukn; paspaboTku u NpoekTnpoBa-
HUS HOBOW TEXHUKM U TEXHOMOIMNN).

lMporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHusmn depepanbHOro rocygap-
CTBEHHOro obpasoBaTenbHOro cTaHAapTa BbiCWero obpa3oBaHWsl, Ha OCHOBE MNPUMEPHOWN
OCHOBHOW 0BpasoBaTenbHON NporpaMmbl BbiCLLEro 0Opa3oBaHMs NO HanpaBfeHUio NOAroTOBKK
15.03.03lMpuknagHas mexaHuka, (ypoBeHb 0bpasoBaHua -6akanaspuar).

2. MNepeyeHb NNaHUpyeMbiX pe3ynbTaTOB OOy4eHUS, COOTHECEHHbIX C MilaHupy-
eMbIMU pe3ynbTaTaMn OCBOEHUS1 OCHOBHOM Obpa3soBaTesibHOM NporpamMmmbli

B pesynbTrate OCBOEHWS AMCLMMNIMHBLI B COOTBETCTBMM C MPeayCMOTPEHHbIMU KOMMe-
TEHLUMAMN 00YYatOLLMIACA OOMKEH:

Ne Kop, HanmeHoBaHue komne- Koa n HanmeHoBaHue nHankaTopa JOCTMXKEHUSA KOMNEeTEeHLU MU
n/n Komne- TeHumn
TeHUMn
1 OrK-1 CnocobeH npuMeHaTb | U 1onk1 — MNprMeHseT ecTeCTBEHHOHAYYHbIE 3HAHWUA U METO-
€CTeCTBEHHOHay4HbIE W | ol mMaTtemaTuMyeckoro aHanuia B npodeccuoHanbHom fnes-
OOLIeNHXEHEPHbIE 3HAHUA, | tenbLHOCTU
MeTodbl MaTemMaTU4ecKoro
aHanusa u MOAepoBaHnA WO20nk1 — MNpuMeHsieT obLenHKeHepPHble 3HaAHUSA U MeToabl
B NpodyeccunoHanbHom aes- .
MaTeMaTU4ecKkoro MoAenMpoBaHns B nNpodeccnoHansHon ae-
TENbHOCTU
ATENbHOCTN
2 OriK-7 CnocobeH npumeHaTb WMO1onkr — MNpumeHsieT coBpemeHHble Ge3onacHble MeToAbl

COBpPEMEHHbIE 3KOMOrMYHbIE
n 6esonacHble MeToabl pa-
LMOHANbHOro UCnonb3oBa-
HUS CbIPbEBLIX U AHEPreTU-
YeCKMX PeECYpPCOB B
MaLUMHOCTPOEHUN

paLUMOHanbHOTO UCMONb30BaHUS ChiPbEBbLIX Y SHEPreTUYecKmx
pecypcoB B MaLIMHOCTPOEHNM

WO20nk7 — MpUMEHSIET COBPEMEHHbIE 3KONOMMYHbIE MEeTOoAbl
pauMoHanbHOTO UCMOSb30BaHUS ChIPbEBLIX Y SHEPTreTUYECKMX
pPecypcoB B MalLMHOCTPOEHU

Koa v HanmeHoBaHWe nHgmkaTopa AoCTkKe-
HNSA KOMMEeTEeHLUN

PesynbTathl 06y4yeHus (nokasaTenu oueHnBaHWs)

WO onk-1 — MNprmeHseT ecTeCTBEHHOHaYYHbIE
3HaHMA M MeToAbl MaTeMaTU4eCcKoro aHanu-
3a B NpodreccroHarnbHON AesaTeNnbHOCTH

3HaeT ecTecTBEHHOHay4YHble 3HaHWA M MeToAbl MaTemaTtude-
CKOro aHanusa B NpodeccnoHanbHON AeaTensHOCTH

Ymeet Sde)eKTMBHO ncnonb3oBaTtb eCTteCTBEHHOHAYy4YHble 3Ha-
HUA N MeTodbl MaTtemMaTun4eckoro aHanumsa B I'IpO(*)eCCI/IOHaﬂb-
HOWN OeATENbHOCTH

VimeeT HaBblkn OEMOHCTpaunn eCcteCTtBeHHOHay4HbIX 3HaHWU 1
MeTogoB MaTeMaTtun4ecKkoro aHanumsa B HpO(beCCMOHaﬂbHOVI ne-
ATEJIbHOCTU

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

3HaeTO6LLI,eI/IH)KeHeprIe 3HaHUA 1N MeTodbl MatemMaTUu4eckoro
MoaesrnimpoBaHuA B I'IpOCbeCCVIOHaJ'IbHOIZ AeATEeSIbHOCTU

YmMeeT npuMeHATb OOLEeNHXEHEepHblE 3HaHWS W MeToabl
MaTtemaTU4ecKoro MogennpoBaHnsa B npodheccroHanbHon ges-




HOCTU TENbHOCTU

MmeeT HaBbIKM MPUMEHEHUS OBLLENHXXEHEPHbBIX 3HaHUA U METO-
Obl MaTeMaTU4ecKoro MoAenMpoBaHus B npodiecCuoHasibHON
OeATenbHOCTH

3HaeT coBpeMeHHble Ge3onacHble MeToAdbl pauMoHanbHOro Uc-
Mofb30BaHUSI CbIPpbEBLIX W  3HEPreTMYeckMx pecypcoB B
WO1onkz — TpuMeHsieT coBpeMeHHble 6e3- MaLLMHOCTPOEHUM

onacHble MeTOoAbl paLnoHanbHOro UCMoNb30- | YmeeT ah(EKTUBHO UCMONb30BaTb COBPEMEHHbIE BesonacHble
BaHMS CbIpbEBbIX W 3HEPreTUYEcKUX pecyp- | MeToabl paLmroHanbHOro UCMOoSb30BaHUS ChiPbEBbLIX U SHEPreTH-
COB B MalLUMHOCTPOEHUN YEeCKMX pecypcoB B MALLIMHOCTPOEHUN

MiMeeT HaBbIkKM LEMOHCTPALMN COBPEMEHHBLIX BGe3onacHbIX me-
TOAbl paLUMOHarnbHOro UCMONb30BaHNS CbIPbEBbLIX U 3HEpreTnye-
CKMX pecypcoB B MalLMHOCTPOEHUM

3HaeT coBpPEMEHHble SKOMOrMYHble MeToAdbl PaLMOHaNbHOro
MCMONb30BaHUSA CbIPbEBbIX W 3HEPreTUYecKUX pecypcoB B
M,D,ZOI‘IKJ - I_lpl/IMeHﬂeT COBpPEMEHHbIE 3KO- MaLLMHOCTPOEHNM

nornyHble MeToAbl pauuoHarnbHOrO UCNOMb- | YmeeT apdeKTUBHO UCMOMb30BaTh COBPEMEHHbIE 3KOSOrMYHbIe
30BaHUS CbIPbEBbIX U 3HEPreTMYecKMx pe- | MeTOAbl pauMoHaribHOro UCMOsb30BaHNs CblPbEBbLIX U 3HEPreTn-
CYpPCOB B MaLLMHOCTPOEHNM YeCKnX pecypcoB B MaLLMHOCTPOEHNN

ViMeeT HaBblKM JEeMOHCTPaLMN COBPEMEHHbLIX3KOMOrMYHbIX Me-
TOOOB PaLMOHANBHOIO MCMNOMb30BaHUA CbIPbEBbLIX U 3HEPreTu-
YECKMX pecypcoB B MALLMHOCTPOEHUU

3. MecTOo AgMcuunnuHbI B CTPYKTYype obpa3oBaTenibHoM nporpammbl BO

OucumnnuHa «Pusndeckme OCHOBbI TEMNSIOTEXHUKU» OTHOCUTCA K mogynto brioka 1
«ObLwenpodeccnoHanbHbIny  OCHOBHOW ObpasoBaTefNbHOW MporpamMmMbl MO HanpasfeHUIo
nogrotoBkn 15.03.03 «TexHnyeckass MexaHukay, ypoBeHb obpa3oBaHus -6akanaspwuat). Ouc-
LUUNNnHa 9BnsieTcst 06a3aTenbHOM K U3yYEHUI0.

AncuunnuHa «dunsnyeckme OCHOBbI TENNOTEXHUKN» Ba3mpyeTcsa Ha 3HaHUAX, YMEHUSX U
HaBbIKax, NONYyYEHHbIX NPY U3yYeHUn gucumniuH:«Martematukar», «Pusmkay, « Xummsa».

AvcunnnuHa «Pusnyeckne OCHOBbI TEMNOTEXHUKN»—ABMASETCH NpeallecTByloLlen ans
OCBOEHUSA ANCUUNNNH: « TexHonorna n obopyaoBaHme MalMHOCTPOeHUs »,« OCHOBbI poboToTeX-
HUKM U MEXaATPOHHbIX CUCTEMY.

4. O6bem gUCUMNNNHBbI U BUAbI y4eOHON paboThbl

O6wias TPYA0EeMKOCTb AUCLMMNIIVHBI COCTABMNAET 33a4ETHbLIX eANHLL.

Buabl yue6HoM paboThl Bcero Cemectp
aKageMuyeckux 4
yacosB, akK. 4
O6Lasn TpyaoeMKoCTb ANCUMNNUHGI 108 108
KonmakmHrasi paboma, 8 m.4. ayQumopHbIe 3aHsImusi: 55 55
Jlekumn 18 18
B mom yqucne e sude npakmu4eckol no02o0mosKu - -
Mpaktnyeckue 3aHaTus (M3) 36 36
B mowm yucne e sude npakmu4yeckoli nrod2o0moeKu - -
KoHcynbTauum Tekywine 0,9 1
Bug atTectaumm (3a4eT) 0,1 0,1
CamocmosimenbHas paboma: 53 53
N3yyeHne matepmanos no yyebHukam (cobecenoBaHune, TECTUPOBAHME, 17 17
peLLeHne Kenc-3agaHumn)
N3yyeHne maTepmanos, U3NOXEHHbIX B nekunsax(cobecengosaHue, Tectu- 18 18
pOBaHWE, PELLUEHNE KeENC-3adaHNI)
MoaroToBKa K 3aWuTe MO NPaKTUYECKMM 3aHATUSM (cobecenoBaHume) 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

TpynoemkocTb
CopepxaHue pasgena pasgena, ak.
Yyachl

HanmeHoBaHne pasgena auc-
LUNNINHBI

1 TexHu4eckasi TepmogMHamMmka 1.1 OcHoBHbIE MOHATUSA vnonpeneneHu-
s.CoBpeMeHHble TEHAEHLMM pasBUTUS Tex-
HUKN 1 TexHonorui. lNMepBbii 3aKOH TepMoau-
HaMWKM.

1.2 OOwme meToapl MccnegoBaHUsS NPOLLECCOB

NU3MEHEHMS COCTOsIHUSA paboumx Tenc npumeHe-

Huem pumamkKo-maTemaTmyeckoro annapata.Tep-

MOAMHaMM4eckue npoueccbipaboynx Ten.

1.3 CyLlHOCTb BTOPOro 3akoHa TepMOOUHAMUKW,
€ro OCHOBHble (HOPMYIIUPOBKM

1.4 TepmognHamMumyeckme UMKNbl OBuUraTenemn
BHYTPEHHErO CropaHusi, ra3oTypOuHHBLIX 1 Mapocu-
NOBbIX YCTAHOBOK

54

2 OcHoBbI TENNONEpeaayn. 2.1 OCHOBHble MOHATUA UONPeaeneHns Teopum-
TennoobmeHa.Pn3nko-maTemMaTMYeCKUin  annapar,
TeopeTU4eckme, pacyeTHble N 3KCrepuMeHTanb-
Hble MeToAbl UccrnegoBaHuin, MeToabl MaTemaTu-
YECKOro M KOMMbITEPHOrO MOAENNPOBaHUA B 54
npotwecce

2.2 TennonpoBOAHOCTb.

2.3 KOHBEKTUBHBbIN TENI000MEH.

2.4 Jlyunctbln TennoobmeH

2.5 CnoxHbii TennoodbmeH (Tennonepegaya)

5.2 Paspgenbl gucumnnuHbl U BUAbI 3aHATUN

Ne Jlekummn, ak. yac ne, CPO, ak.uac
a/n HaumeHoBaHWe pasgena AUCUUNNvHbI aKuaC

1. TexHnyeckas TepmMmogmHaMmmka 9 18 27

2. OcHoBbI TEnnonepegayn. 9 18 26

5.2.1 Jlekuumn

Ne HanmeHoBaHue pa3gena . TpyooeMkocTb,
TemaTtnka NeKUMOHHbIX 3aHATUN
n/n OVNCLUNMWHBI ak. yac

1.2 OCHOBHbIE MOHATUSA VIOI'Ipe}J,eJ'IeHVIFI.COBpeMeHHbIe
TeHaeHUMn pa3BuTtuAa TEXHUKU U TEXHOSOrMN. I'Iep-
Bbll 3aKOH TeEPMOANHAMUKN.

1.2 O6GLMe MeToabl UCCreaoBaHNs NPOLIEeCCoB U3MeHe-
HUA COCTOSAHMSA paboymx Tenc npuMeHeHneM uUanKo-
MaTeMaTU4ecKoro annapaTa.TepMogMHaMuyeckme 3

Texnudeckas  TEPMOAN- | fhoiecchipabounx Ten.

HaMuKa

1.3 CyLwHOCTb BTOPOro 3akoHa TEePMOAUHaMWKKM, ero
OCHOBHble hbopmynunpoBku. T-s anarpamma. lNpsmon u 2
obpaTHbIV Uuknbl KapHo, nx HasHaveHue. TepMnieckmn
KMO v xonoaunbHbIA KOIPPULMEHT.

1.4 TepmogvHamuyeckne UUKMbl ABUratenen BHyTpEH-
Hero cropaHus, ra3oTypOMHHbIX U NAPOCKITOBbIX YCTaHO- 2
BOK
2 OcHoBbl Tennonepegaym | 2.1 OCHOBHble MOHATUSA MONpeaeneHns TeopuMTenso- 1




obmeHa.Pur3nko-maTeMaTUYECKMIA annapar, TeopeTnye-
CKne, pacyeTHble MU 3KCnepumMeHTallbHble MeTOodbl UC-
CJ'IG.IJ.OB3HVII7I, MeToabl MatemMaTu4eCcKkoro U KoMnbloTep-
HOro MogenMpoBaHusl B npoLecce

2.2 TennonpoBogHocTb. 3akoH ®ypbe. KoadhdpumumeHT
TennonpoBoaHocTu. [OudbdepeHumanbHoe ypaBHeHME

TennonpoBOAHOCTU. TennonpoBOAHOCTb MpU CcTauuo- 2
HapHOM pexuMe. TennonpoBOAHOCTbL MIOCKUX U Uu-
NVHOPUYECKNX CTEHOK.
2.3 KoHBeKTUBHbLIN TennoobmeH.YpaBHeHue HbioToHa-
PuxmaHa. KoadpdumumeHT Tennootaayn. OCHOBLI Teo-
puyn nogobusi. PU3NYECKMIN CMbICIT OCHOBHBIX KPUTEPUEB
nogobus. TennooTtgava npu cBOGOOHOM M BbIHY>XOEH- 2
HOM [BWXEHWM XMOKOCTW. Tennootgada B HeorpaHu-
YeHHoM obbeme. TennoobMeH Npu N3MeHeHUN arperar-
HOrO COCTOSIHWUSI: KUMEHMUM M KOHAEeHcauuun.dPakTopbl,
BNUSAOLLME HA TENSIOOOMEH NpuY KOHAEHCaLUn
2.4 Jlyunctein TtennoodbmeH. OCHOBHblE 3aKOHbI fyyu- 2
cToro TennoobmeHa. 3awmra OT TENNOBOro U3NyyYeHus.
2.5 CnoxHbln TennoobmeH (Tennonepepaya)Tennone-
pefada 4vepes MMoCKy, UUNUHOPUYECKYID, cdepuye- 2
ckyto cteHkun. KoadhcbuumneHt tennonepegauun. Myt mnH-
TeHcudpmkaumm Tennonepegayn.
5.2.2 JlabopaTopHbIN NPaKTUKyM
He rpedycMompeH
5.2.3 lNpakTnyeckne 3aHATUA
Ne H TpyooeMKocTb,
a/n aMMeHoBaHve pasgena oUCUMnnHbI HanmeHoBaHwue npakTnyeckux pabot aK. yac
OnpepaeneHune n3obapHoOM TENNOEMKOCTH
BO34yXa W yaenbHon TennoTbl napoob- 4
pasoBaHus BoAbl
WMccnepoBaHre paBHOBECHbBIX MPOLLECCOB 6
B MAeasnbHbIX rasax
OnpepgeneHne TepMognHaMU4eckux na-
1. TexHu4eckas TepmogMHamMmka pamMeTpoB BogsHOro napa. Tepmoaum- 4
Hamuyeckme Tabnuubl BOOAHOMo napa.
CpaBHUTENbHbIA aHanNM3 LUKIOB
ABuUratenen BHyTPEHHEro CropaHus, 4
napo- 1 rasoTypbuHHbIX yCTaHOBOK
KoOHBEKTUBHbIN TEMNI000MEH Mpu CBO-
60OHOM 1 BbIHY>XOEHHOM ABUXEHWMN BO3- 4
ayxa
OnpegeneHune cTeneHn YepHoTLI Tena 4
OnpegeneHne koahduumneHTa TennooT-
2 OCHOBBbI Tenronepeaayum 0a4u 1 yaenbHOro TeNoBOro NoToka
npv TeNNOobMeEHe MeXxay ropstynmmn ra- 6
3aMU 1 XONOAHbIM TENJIOHOCUTENEM Ye-
pes pasgensoLLyo X CTEHKY
OnpegeneHne MNOBEPXHOCTM Harpesa
peKkynepaTuBHOro TENNooOBMEHHOro 4
annapara

5.2.4 CamocTosaTenbHas paboTa obyyatowmxcs (CPO)




Ne HanmeHoBaHue pasgena Bug CPO TpyooemMKkocTb,
n/n ONCUMMITWHBI ak. yac

N3yyeHne maTepuanoB Mo y4ebHu- 9
kam (cobecenoBaHue, TECTUPOBaHME,
peLleHne Kenc-3agaHni)

TexHuyeckasa TepMogmMHamm- l/I3yquV|e mMaTtepunanoB, U3JNOXEHHbIX

1 Ka B nekumax (cobecegoBaHue, TecTu- o
poBaHVe, peLleHne Kenc-3agaHnii)
MogroToBKa K 3almTe MO MNpakTuye-
CKUM 3aHATMAM (cobecenoBaHue) 9
M3yyeHne martepuanoB no y4ebHu- 9
kam (cobecenoBaHue, TeCTUpoBaHue,
peLleHne Kenc-3agaHni)

5 OCHOBBI Tenmonepeaadn M3yyeHne matepuanoB, U3NOXEHHbIX 9

B nekuusax (cobecepnoBaHue, TecTu-
poBaHue, peLllueHne Kenc-3agaHun)

nO,ElFOTOBKa K 3aluTe no npaktnye- 8
CKMM 3aHATUSM (cobecenoBaHue)

6 YyebHO-MeTOAMYECKOE U NH(hOopMaLMOHHOe obecnevyeHne AUCLUNITUHbI

6.1 OcHOBHasa nuTepartypa

Kpyrnos, I'. A. TennotexHuka / I'. A. Kpyrnos, P. W. bynrakosa, E. C. Kpyrnoea. — 4-e
n3g., ctep. — CaHnkr-MNeTtepbypr : JlaHb, 2022. — 208 c. — ISBN 978-5-507-45269-9. — TekcT :
9NEKTPOHHbIN // JlaHb : aneKkTpoHHO-6ubnuoTtevHas cuctema. — URL: https://e.lanbook.com/
book/263066

LWanowHwukos, B. B. TennotexHuka : y4ebHoe nocobue / B. B. WanowHukos, KO. B. Kopo-
neB.a, b. N. KonecHukoB. — KpacHogap : Ky6l'TY, 2022. — 291 c. — ISBN 978-5-8333-1146-
2. — TeKCT : aneKTPOHHbIV // JlaHb : 3nekTpoHHO-6ubnuoteyHas cuctema. — URL: https:/
e.lanbook.com/book/318959

6.2 [lononHuTenbHaa nuTeparypa

TennoTtexHuka : metoandeckne ykasaHua / coctasutenu . . bongawes [n gp.]. —
Camapa : CamlrAY, 2021. — 60 c. — TeKcT : aneKTPOHHbIN // JlaHb : 3neKkTpoHHO-6MbnunoTeu-
Hasa cuctema. — URL: https://e.lanbook.com/book/222116

MuxannudeHko, C. M. TennoTtexHuka. Npumepsbl peweHnsa 3agady : ydebHoe nocobue / C.
M. Muxannuyenko, A. U. KynpeeHko, X. M. UcaeB. — BbpsaHck : BpaHckun MAY, 2022. — 132
C. — TEeKCT : 3aneKTPOHHbIN // JlaHb : 3nekTpoHHO-6MbnuoTteyHaa cuctema. — URL: https:/
e.lanbook.com/book/304901

6.3 MNepeyeHb y4eOHO-MeTOAMYECKOrO obecneyeHus Ans camocTosTeNnbHOM pa-
60TblI obOy4arowmxcs
1. MeTogunyeckme ykasaHms onsg oby4varoLmnxcsa no OCBOEHMIO ANCUMMIANH (Moaynen)
B ®I'BOY BO BI'YUT [OneKTpOHHbIN pecypc]: MeToamnyeckne ykasaHus ans obydaromxcsa Ha
BCEX YPOBHSIX Bbicwero obpasosanus/ M. M. Jaubinus, P. H. MNnotHukoBa; BIYUT, YyebHo-
mMeToaudeckoe ynpaesneHue. - BopoHnex: BI'YWUT, 2016. — Pexum pgoctyna: http://
biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813 . - 3arn. ¢ akpaHa

6.4 MNMepe4yeHb pecypcoB UHGhOPMALUOHHO-TENTEKOMMYHUKaLMOHHON ceTu «UHTep-
HeT», HeoOXoAUMbBIX ANIA OCBOEHUA AUCLUNIIUHBI (MoAyns)

HanmeHoBaHue pecypca cetn «HTepHeT» ONEeKTPOHHbLIN agpec pecypca
HayyHas anekmpoHHass bubnuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas nnamagopma «HOpalim» https://urait.ru/
36C «JlaHb» https://e.lanbook.com/

AUBC «Meezallpo» https://biblos.vsuet.ru/MegaPro/Web



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

Caim Mu+ucmepcmea HayKku U ebicwe2o obpa3soea- http://minobrnauki.gow.ru
Husi PO

3AnekmpoHHas uUHghopmMmalyuoHHO-obpasoeameribHas http://education.vsuet.ru
cpeda ®r6OY BO «BIr'ynTt

6.5 MNepeyeHb MHPOPMALIMOHHbLIX TEXHONOIMU, UCMNOJSIb3yeMbIX NpPU OcCyllecTBIe-
HUM obpasoBaTenbHOro rnpouecca nNo AucuunuHe (MOAynio), BKIKOYas nepeyvYeHb
nporpamMmmHoro o6ecnevyeHnss 1 UHPOPMaLMOHHbIX CNPABOYHbIX CUCTEM

Mpy M3y4eHUn AUCUMNIIMHBLI UCMNONb3yeTCcs NporpaMMHoe obecneyeHne, COBPEMEHHbIE
npodeccroHanbHble 6a3bl AaHHbIX U MHOPMaUNOHHLIE cnpaBoYHble cnuctembl: ANOC yHuBep-
cuTeTa, B TOM u4ucre Ha 6ase nporpammHon nnatgopmbl «Cpefa SMeKkTPOHHOro 00y4YeHus
3KL».

MpM oOCBOEHMM AUCUMNNUHbI UCNONb3yeTCA JIMLEH3MOHHOE WU  OTKpbIToe
nporpamMmmHoe obecrne4yeHune

MporpamMmbl JInueH3un, peKBM3NTbI NOATBEPXKAAIOLLEro JOKYMEHTa
Adobe Reader Xl (6ecnnatHoe IM0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT ObpasoBaHue JInueHsusa 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- 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 Jnuensunsa Ne AAA.0217.00

¢ 21.12.2017 r. no «beccpoyHo» (BknioveH B yCTaHOBOYHbIV MaKeT OnepaumnoH-
How cuctembl AnbtT OB6pasoBaHune 8.2)

Cnpaequo-npaeoeble cucmewmbli

Mporpammbi INvueH3un, pekBU3NTBLI NOATBEPXKAAOLLEro AOKYMEHTa
CnpaBoyHble npa- HoroBop o coTpyaHu4decTBe ¢ “VMHopMCBA3b-4epHO3eMbe”, PernoHanbHanbHbIn
BOBasi cucTema WHOPMALIMOHHbIN LEHTP 0OLLEePOCCUIACKON CETU pacnpoCTpaHeHNs NPaBOBOW
«KoHcynbTaHT nHpopmaumu KoHecynbTaHT [Mntoc
Mntoc» Ne 8-99/RD ot 12.02.1999 .

7 MaTepmanbHO-TeXHU4YecKoe obecnevyeHme QUCLUNITUHDI

JTabopaTopum TennoTexHnyecknx namepenmin (Ne311, 329, 333) ocHalleHbl yHMBEpCcarb-
HbIMW CTeHOAaMW ONs U3YyYeHUs TepMOAMHAMUYECKMX MNpPOLeCcCcoB, CTeHAaMW AONs U3y4YeHus
npoLeccoB Tennonepenadn, KOMNIEKTOM 3NeKTpoOn3MepuTenbHoOro obopynoBaHna Ans BbInos-
HeHnst NnabopaTopHbIX U NpPaKTU4Yeckmnx pador.



Y4yebHble ayanTopumn Ansa npoBeaeHus y4eOHbIX 3aHATUN:

YyebHasn ayamTopust Ne 311 ons npoeege- KomnnekTbl mebenu gnsa y4ebHoro npouecca.
HUS y4ebHbIX 3aHATUN JlaGopaTtopHoe obopynoBaHue. JlTabopaTtopHbii cteHn «Mupem» 380/220 10
wT:

1 OnpefgenexHne ra3oBov NOCTOAHHOWN BO34yXa,

2 OnpepeneHve n306apHON TEMNOEMKOCTW BO3AYXa;

3 OnpepeneHve yaenbHOM TennoTbl Napoobpa3oBaHns BOAb;

4 WccneposaHue npolecca 3anonHeHns cocyaa Bo3ayxom npu ero agna-
6aTHOM ncTeyeHnn yepes gnadparmy;

5 NccnepoBaHme NpoLeccoB M3MEHEHMS COCTOSHUS BNaXHOro BO3AYXa;

6 TennoBoN 3KBMBANEHT ANEKTPUHECKON SHEPTUK;

7 ViccnepoBaHve TennonpoBOAHOCTM TBEPAOro Tena MeTOAOM LMnMHAPUYe-
CKOro crnos,

8 OnpepeneHu cteneHn YepHOTbLI TBEPAOTO Tena;

9 NccnepoBaHne TennooTAaum umnuHapa B cBO60AHOM MOTOKE BO3AyXa;

10 WUccnepoBaHne TennooTAayu LUUAMHAPA MPU BbIHYXOEHHOM ABUXEHWUM
BO34yxa)

HoyTOyk nepeHOCHOW.

[lononHMTENbHO ANs caMoCTOATENbHOM paboTbl 0Oy4arLMXCA UCMONb3YITCHA YMTarnb-
Hble 3anbl pecypcHoro ueHTpa BIMYUT ocHalueHHble KoMnbloTepaMy Co CBODOAHBLIM LOCTYNOM
B c€Tb VIHTEPHET N BMONNOTEYHBIM U MHOPMALMOHHO- CNPABOYHLIM CUCTEMAaM

88 OueHo4Hble maTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm oOyyvarLMUxXcAa no
avcuunnuHe (Moaynio)

OueHo4Hble maTepuanbl (OM) ona gucumnnuHbl (MOAyns) BKNoYaoT B cebsi:

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

- OMMCaHMe LWKarn OLEeHUBaHu4;

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

- MeTogMYECKME MaTepmansbl, onpeaensowmne npoueaypbl OLEHMBAHUSA 3HAHUA, YMEHWUMN,
HaBbIKOB M (MNN) ONbiTa AEATENbHOCTW.

OM npeactaBnsaTca  OTAENbHBIM - KOMMIIEKTOM W BXOAAT B COCTaB paboyen
nporpamMmbl AUCLUNNUHBbI (MOAYNSA).

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



NMPUNOXEHUE
K pabo4en nporpamme

Pusnyeckme oCHOBbI TEMNNOTEXHUKU

1. OpraHu3auuoHHO-MeToANYEeCKNEe AaHHble AUCLUNNUHbLI ANnsi 3a04HON opMblI

oby4yeHus

1.1 O6bemMbl pa3nnyHbiX ¢popM y4eOHOM paboTbl U BUAbI KOHTPONSA B COOTBET-

cTBUn C y'-IeGHbIM niaaHoOM

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: 11,5 11,5
Jlekumn 4 4
8 MOM Hucrie 8 hopme rpakmu4eckol noG2omosKu - -
Mpaktndeckune 3anatms (M3) 6 6
8 MoMm Hucrie 8 chopme rpakmuyeckol nod2omoeKu - -
KoHcynbTauum Tekywiune 0,6 0,6
PeueH3npoBaHne KOHTPONbHbIX paboT 0,8 0,8
Buabl atTectaumm (3a4eT) 0,1 0,1
CamocmosimesnbHasi paboma: 92,6 92,6
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) 29,3 29,3
lModzomoeka k 3a4emy (KoHmponb) 3,9 3,9




AHOTALUNA

«Punsnyeckmne oCHOBbI TEMMOTEXHUKNY

Ne Kopn HanmeHoBaHue komne- Kop 1 HanmeHoBaHMe MHOUKaTOpa LOCTMXKEHMS KOMMETEHLMN
n/n Komne- TeHUumn
TEHL MK
1 OrK-1 CnocobeH npuMeHaTb | U 1onk1 — MNprMeHseT ecTeCTBEHHOHAYYHbIE 3HAHWUA U METO-
€CTECTBEHHOHaYy4HblE W | ol mMaTtemaTuMyeckoro aHanuida B npodeccuoHanbHoOn faes-
OBLUENHXEHEPHbIE 3HAHUSA, | 1enLHOCTU
MeToabl MaTeMaTU4eCcKoro
ananvisa n MOAEINNPOBAHNA 1 no - — MpuMeHsieT OBLLEeNHXEHepHble 3HaHWUSI U MeToabl
B npodpeccrmoHaneHon aes- N
MaTeMaTU4ecKkoro MOAeNMpoBaHns B NpodeccnoHansHon ge-
TENbHOCTU
ATENbHOCTH
2 OrlK-7 CnocobeH npuMeHsTb WMO1onkr — TpuMeHsieT coBpeMeHHble Ge3onacHble MeToAbl

COBpPEMEHHbIE 3KOJI0Tn4HbIEe
n 6e3onacHble MeToAbl pa-
LMOHanbHOro ncnosfb3oBa-
HUA CblIPbEBbIX U 3HEPIreTU-
4YeCKunx pecypcos B
MaLUNHOCTPOEHUN

paunoHanbHOro UCnosib3oBaHUA CbIPbEBbLIX N SHEPTrEeTUYECKNX
pecypcoB B MAaLUMHOCTPOEHUN

WO20mk7 — lNMpuUMeHseT COBpEMEHHbIE SKONOrMYHble MeToAbl
pauMOHanbHOrO MCMOMb30BaHNS CbIPbEBbLIX U AHEPreTUYECKMX
pecypcoB B MaLIMHOCTPOEHWM

Koa v HanmeHoBaHue MHOUKaTopa OA0CTUXe-
HNA KOMNeTeHUnn

PesynbTathl 06y4yeHus (MokasaTeny oueHnBaHus)

3HaeT eCcTeCTBEHHOHAy4Hble 3HaHMS M MeTOoAbl MaTemaTtude-
CKOro aHanusa B NpopeccmoHanbHoOn AeaTeNIbHOCTH

WO 1onk1 — MNpuMeHaeT ecTecTBEHHOHaYYHbIE
3HaHMA U MeToObl MaTeMaTU4eCcKoro aHanu-
3a B NpogeCcCUOHarbHON AeATENbHOCTH

YMeeT ah(peKTMBHO MCNOMb3oBaTb €CTECTBEHHOHAYYHblEe 3Ha-
HMA M MEeTOAbl MaTeMaTMYEeCKOro aHanmsa B npodyeccroHarb-
HOWM OeATenbHOCTU

MmeeT HaBbIKK OEeMOHCTpaunn ecteCTtBeHHOHay4HbIX 3HaHUN “
MEeTOAOB MaTeMaTU4ecKoro aHanusa B npodeccuoHansHon ge-
ATEJIbHOCTU

3HaeTo6|.|.|,e|/|H>KeHepr|e 3HaHUA U MeTogbl MatemMaTUu4eckoro
MoaernimpoBaHnA B I'IpOCbeCCMOHaJ'IbHOIZ AeATesIbHOCTU

WMO20nk1 — TllpymMeHsieT obLienHXeHEpPHbIe
3HaHUs U1 MeTodbl MaTeMaTUYECKOro Mopge-
nMpoBaHus B npodeccuoHanbHOn aesTenb-

Ymeet NPUMEHATb o6u.|,ev|H>|<eHepr|e 3HaHNA 1 MeToAbl
mMatemMaTn4eckoro moagenmpoBaHnAa B FlpO(beCCI/IOHaJ'IbHOﬁ nea-
TEJIbHOCTU

HOCTU

VimeeT HaBblkK NpUMEHEeHUA 06I.I.l,eI/IH)KeHeprIX 3HaHUN N METO-
Abl MatemMaTun4eckoro mogesimpoBaHunA B ﬂpO(beCCMOHaﬂbHOVI
AEeATEeNIbHOCTU

NO1onks — lMpumMeHsieT coBpemeHHble Ges-

3HaeT COBpEMEHHbIE Oe3onacHble MeToabl paunoHarnbHOro unc-
Nnonb30BaHNA CbIpbE€BbIX W 3HEpPreTudecknx pecypcoB B
MaLUMHOCTPOEHUN

onacHble MeToabl paunoHarnbHONo Ncnosb30-
BaHNA CblpbeBblX U 3HEPreTu4ecknx pecyp-
COB B MalUMHOCTPOEHUN

YMeeT 3pheKTUBHO MCMONb30BaTb COBPEMEHHbIE Be3onacHble
MEeTOAbl PaLMOHAaNbHOr0 UCMOb30BaHNS ChIPbEBbLIX U SHEpreTn-
YECKUX PECYPCOB B MALLMHOCTPOEHUU

NmeeT HaBbIKM AEMOHCTpaLUMy COBPEMEHHbLIX 6e30MacHbIX Me-
TOAbl PaUMOHANbLHOTO UCMOMb30BaHUS ChIPbEBbIX U aHepreTnye-
CKMX PECYpCOB B MaLUMHOCTPOEHUM

NO2onk7 — MpUMeEHsieT coBpeMeHHble 3KOo-

3HaeT COBpEMEHHblE 3KOMOMMYHbleE METOAbl pauMoHanbHOro
MCMONb30BaHUSA CblPbEBbIX W 3HEPreTUYeCKUX pecypcoB B
MaLUMHOCTPOEHUN

JNNIOrnM4Hble METOoAdbl paunoHaJiIbHOINo WUCMNosib-
30BaHNA CbIpbEBbIX U 3HEPreTu4eCcKmnx pe-

Ymeet SQ)d)eKTI/IBHO Mcnosmnb3oBaTb COBpeEMEHHbIE 3KOJTIOrnM4HbIEe
MeToadbl paunoHaribHOro NCNoJsib30BaHUA CbipbeBbIX N 3HEepPreTun-
YECKUX pecypcoB B MALLIMHOCTPOEHNN

CypCcoB B MalUMHOCTPOEHNN

VimeeT HaBbIKK OEMOHCTpaunn coBpEMEHHbLIX3KOJTOTNMYHbIX Me-
TOAOB pauMoOHaribHOro Mncnosib3oBaHMA CbIpbEBbIX U 3HEPreTn-
YECKMX pecypcoB B MALLMHOCTPOEHNN




CopaepxaHue pa3aenoB AUCUUNIIUHbI
1.10CHOBHble MOHATUA MonpeaeneHnsa.CoBpeMeHHble TEHAEHUUN PasBUTUS TEXHUKU U

TexHonoruu. Nepeblin 3aKOH TEPMOANHAMUKN.

1.2 O6wme meToabl UCCNEeAoBaHUS MPOLIECCOB WU3MEHEHUs COCTOSHUS pabounx Tenc
npuMeHeHnemM OM3NKo-maTemMaTU4eckoro annapaTa. TepmMmogmHaMmmuyeckne npoueccbipabounx
Ten.

1.3 CyLLHOCTb BTOPOro 3akoHa TepMOANHAMUKK, €r0 OCHOBHbIE (DOPMYISTMPOBKU

1.4 TepmoaMHaMUYECKME LMKNbI OBUraTenen BHYTPEHHErO CropaHusl, ra3oTypOuHHbIX U
NapoCuoBbIX YCTAaHOBOK

2.1 OCHOBHbIE NOHATUA MoNpeaeneHns TeopuntTennoobmeHa. Pn3nKo-maTeMaTU4ECKNin
annapart, TeopeTuyeckme, pacyeTHble U IKCNepUMeEHTasbHble MeToAbl UCCreaoBaHUN, MeToab!
MaTeMaTU4eCKOro 1 KOMNbITEPHOrO MOAENUPOBaAHUS B NpoLiecce

2.2 TennonpoBOAHOCTb.

2.3 KOHBEKTUBHbIN TEMNIO0OMEH.

2.4 JlyuncTbli TennoobmeH

2.5 CnoxHbi TennoobmeH (Tennonepenaya)



NPUNOXEHME 1
K pabo4en nporpamme

OLIEHOYHbIE MATEPUWAIbI
ANA NPOMEXYTOYHON ATTECTALMU

no gucuunIvHe

Pusnyeckue oCHOBbI TEMSTOTEXHUKU



1.I'IepeL|eHb KoOMneTeHUuUA C yKa3aHuem 3tanoB (*)OpMVIpOBaHVIH KOMNeTeHUUn

Ne n/n Ko HaumeHoBaHune komne- Koa v HanmeHoBaHWe nHamkaTopa AOCTMKEHNUS KOMMNETEHLUN
Komne- TeHUUn
TeHUUn
1 OrK-1 CnocobeH npumMmeHsaTb WO1onk1— MNpumeHseT ecTeCTBEHHOHAYYHbIE 3HAHWUS U METOAbI
€CTECTBEHHOHay4YHbIe U MaTeMaTU4eCcKoro aHanmasa B NpodeCcCMoHanbHON OeATENbHO-
0o6LLenHXXeHEpPHbIE 3HaHUL, | CTu
MeTOoAbl MaTeEMaTU4eCcKoro
aHanusa n mopenuposanus | MO2onk1— MpuMeHseT obLuenHXeHepHbIe 3HaHUsA U MeToabl
B NPOheCccMoHarnbHol fes- | MaTeMaTt4yeckoro MoAenpoBaHns B NpodeccmoHasbHon aes-
TENbHOCTU TENbHOCTU
2 Or1K-7 CnocobeH npumMeHsaTb W01 onk7— MNpumeHseT coBpemMeHHble Ge3onacHble MeToabl pa-
COBPEMEHHbIE 3KOMOTMYHbIE | LMOHANBHOMO UCMOSIb30BaHUSA ChiPbEBbIX U SHEPreTUYECKNX
n 6e3onacHble MeTodbl pa- | pecypcoB B MallMHOCTPOEHUN
LMOHANbHOIO UCMONb30Ba-
HUA cbipbeBbix 1 aHepreTn- | W 2onk7— MNpUMeEHAET coBpeMeHHbIe 3KOMOTMYHbIE METOAbI
YECKMX PECYPCOB B MALLMHO- | PALMOHANBHOrO MCMOSIb30BaHUSA CbiPbEBbLIX U 9HEPreTUHECKUX
CTpOeHUN pecypcoB B MAaLULMHOCTPOEHUN

Koa v HanmeHoBaHue NHOUKaTopa A0CTUXe-
HUA KOMMNMETEHLNN

PesynbTaTthl 06y4yeHus (nokasaTeny oueHnBaHWs)

3HaeT €CTeCTBeHHOHay4Hble 3HaHuA N MeTodbl MaTemMaTunye-
CKOro aHanusa B NpopeccnoHansHoOn AeAaTeNIbHOCTH

WO onk-1— MNpyMmeHseT ecTeCTBEHHOHaYYHblE
3HaHWSA N MeToAbl MaTeMaTUYeCKOro aHanu-
3a B NpodeccroHanbHON AesaTeNnbHOCTH

Ymeet Sd)(*)eKTI/IBHO ncnofb3oBaTb eCTeCTBEeHHOHaYy4YHble 3Ha-
H1UA N MeTOoAbl MaTeMaTn4eCKoro aHanmaa B ﬂpO(beCCI/IOHaJ'Ib-
HOWN OeATEeNbHOCTH

VimeeT HaBbIkM LEMOHCTPaLMM €CTECTBEHHOHAYYHbIX 3HAHWUIA U
MeTOA0B MaTeEMaTUYECKOro aHanuaa B NpogeccnoHansHon ge-
ATENbHOCTN

3HaeT 06LLI,eVIH)KeHeprIe 3HaHUA U METOAbl MaTemMaTn4ecKkoro
mMoaenmpoBaHuA B I'IpOd)eCCVIOHaJ'IbHOIZ AeATeNIbHOCTU

WO20nk-1— MNpryMeHseT obLenHKeHepHble
3HaHWSA 1 MeToObl MaTeMaTUYeCcKoro Moae-
nMpoBaHusa B NpodeccnoHanbHon gesTenb-
HOCTU

YMmeeT npuMeHaTb 0BLLEenHKEHEPHbIE 3HaHUS U MeToabl
MaTeMaTU4eckoro MoAenupoBaHus B NpodeccMoHanbHon aes-
TENbHOCTU

VimeeT HaBbIkM NPUMEHEHNST OOLLENHXXEHEPHBIX 3HAHUI N METO-
Obl MaTemMmaTU4ecKoro MogenupoBaHus B npodeccrnoHansHom
OeATenbHOCTU

WO1onk7— MNpuMeHsieT coBpeMeHHble be3-
onacHble MeToAbl pauMoOHanbHOro NCNosbL30-
BaHWS CbiPbEBbIX U aHEPreTUYEeCKUX pecyp-

3HaeT COBpEMEHHbIE 6GesonacHble MeToabl paunoHarnbHoro nc-
NnoJyib30BaHUA CblpbeBblX N 3HEPreTUn4eCKnx pecypcos B
MaLUNHOCTPOEHUN

COB B MalLMHOCTPOEHNN

YMeeT 3heKTMBHO NCMNONb30BaTh COBPEMEHHbIE De30nacHble
MEeTOAbl PaLUMOHanbHOr0 UCMOMb30BaHWS CbIPbEBLIX Y AHEPreTH-
YECKMX PECYPCOB B MALLMHOCTPOEHUN




MmMeeT HaBbIkM AeMOHCTPaLUMN COBPEMEHHbIX 6e3onacHbIX Me-
TOAbI PaLMOHANBHOIO UCMONb30BaHMS CbIPbEBbIX U 3HEpreTuye-
CKMX pecypCcoB B MaLUMHOCTPOEHUN

WO20nk7— MNprMeHseT cCOBpEMEHHbIE 3KO-
NorMyHble MeTOAbI PaLMOHANBHOIO UCMOSb-
30BaHUS CbIPbEBLIX U AHEPrETUYECKUX pe-

CypCoB B MalUMHOCTPOEHNN

3HaeTt COBpPEMEHHDbIE 3KOJTOrM4yHble MeTOAbl paLoHarbHOro
MCNoJ1Ib30BaHUA CblpbEBbIX N 9HEPreTU4YEeCKNX pecypcoB B
MaLUNHOCTPOEHUN

YMeeT athheKTUBHO UCMONBb30BaTb COBPEMEHHbIE 3KOSNTOrNYHbIE
MEeTOAbl PaLMOHanbHOr0 UCMOMb30BaHNS ChIPbEBLIX Y AHEPreTU-
YECKMX PECYPCOB B MALLMHOCTPOEHUN

NmeeT HaBbIKM 4EMOHCTPALMW COBPEMEHHbBIX 3KONOMMYHBIX Me-
TOAOB paLyOHarIbHOrO UCMOMNb30BaHUS CbIPLEBLIX U 3HEPreTy-
YeCKUX PecypcoB B MaLUVHOCTPOEHUM

2. I'IacnopT (bOHp,a OLUEeHO4YHbIX cpeacTB No aguncuuniuHe

Ne KoHTponupyemble Nuoekc OueHouHble cpeacTBa TexHonorns oueHkm (cnocob
n/n mogynwu/pasaensi/ KOHTPO KOHTpOns)
TEMbl AUCLMNIIMHBI nmpy- HaMMeHoBaHVe NeNe sa-
emoit Aaxum
Komne-
TeHuUn
(nnm ee
yacTn)
KomnbloTepHoe TecTupoBsa-
TecT 51-75
Hue
] TexHuYeckasi TEpMoau- OnKA CobecenosaHve (3a4eT) 1-15 KoHTponb npenodasarenem
' Hamuka i
MpakTnyeckme 3aHATUA
OlK-7 31-45 3awmTa npakTnyeckoro 3a-
(cobecedosaHue, 80MpochI K 3a- HATUA
wume npakmuyecKux 3aHsmudl)
KomnbtoTepHoe TecTupoBa-
Tect 76-100
Hue
) OcHOBbI Tennonepeaa- OnKA CobecenoBaHue (3ayeT) 16-30 KoHTponb npenogaesatenem
' un. i
[NpakTnyeckne 3aHaTNS
OrK-7 46-50 3alymTa npakTu4eckoro 3a-
(cobecedosaHue, 80rpochI K 3a- HATUA
wume npakmuy4ecKux 3aHsImudl)

3. OueHo4HbIe cpeacTBa AN NPOMEXYTOYHOM aTTecTauum (3a4er)

TunoBble KOHTPONbHbIE 3afaHNA UMK UHbIe MaTepuanbl, HeObXoauMbIe Ansl OLEeH-
KU 3HaHUM1, YMEeHUIN, HAaBbIKOB U (UNN) OoNbiTa AeATeNbHOCTU, XapaKTepUsyLWmx 3Tanbl
dopmMupoBaHUA KOMNETEeHUUN B NpoLiecce 0CBOeHUA obpasoBaTenbHOM NporpamMmmabl

3.1 CobecepoBaHue (3a4eT)




Or1K-1 CnocobeH NpUMeHATb eCcTeCcTBEHHOHAaY4YHbIe N OBl EeNHXXEHEPHbIE 3HAHNA, MeTOAbI
MaTeMaTU4eckoro aHanunsa u MmogenmpoBaHust B NpodeCcCcrMoHanbHON AeATENbHOCTH;

OrlK — 7 CnocobeH NPUMEHATb COBPEMEHHbLIE 3KOJTOTM4YHbIE U GesonacHble MeToabl pauno-
HaJ1IbHOro UCMNoJib30BAaHUA CblIpbEBbLIX N SHEPreTn4YeCKnxX pecypcoB B MALLMHOCTPOEHNN;

Homep

Bonpoca dopmynupoBka 3agaHust

1 TepmogmHammnyeckas cuctema. Paboyee Teno.
5 OcHOBHbIE TEPMOANHAMUYECKUE MapaMeTpbl COCTOSHUS.
3 TepMogmHaMmnyecknin NnpoLuecc. YpaBHEHNE COCTOSTHUS.
4. VoeanbHbIn ra3. YpaBHeHUe COCTOSAHUA naeanbHOoro rasa.
5 PeanbHbIN ras. YpaBHeEHWE COCTOAHNA pearnbHOro rasa.
6. BHYTpeHHsa aHeprus.
7 PaboTta pacwumpenunsa n cxatums. ['pacdumyeckoe nsobpaxeHue paboThbl.
8. MepBbii 3aKOH TEPMOAVNHAMUKN.
9 TennoemkocTb ra3oB. 3aBUCMMOCTU MeXAY TeNnI0eMKOCTAMMU.
10, OHTanbnus, aHTponus. I'padmyeckoe n3obpaxeHme TENNOTHI.
1. BTopou 3akoH TepmognHamukn. Tepmmyecknia K.

12. Lnkn KapHo.O6paTHbi umkn KapHo.

13, TepmogmHammnyeckme NpoLecchl naearnbHOro rasa.

BogsaHou nap. T-s 1 p-v guarpammbl BOASIHOrO napa.i-s gnarpaMmma BOAsiHOro napa. Tep-

14. MOAWHaMUYecKre npouecchl Ans BOASAHOro napa.

15. BnaxHbin Bo3gyx. BnaxHocTb Bo3ayxa. BnarocogepxaHue.

16. Cnocobbl nepegayv TennoTbl.

17, OCHOBHOW 3aKOH TENMONPOBOAHOCTH.

18, KoadhpmumneHT TennonpoBogHOCTH.

19, lMepeHoc TennoTbl Yepe3 OQHOPOOHYIO MITOCKYH CTEHKY.
20. MepeHoc TennoTbl Yepe3 MHOFOCITOMHYIO NITOCKYH CTEHKY.
21, lMepeHoC TENNOTLI Yepe3 OQHOPOOHYIO LUAMHOPUYECKYIO CTEHKY.
29 OCHOBHOW 3aKOH KOHBEKTMBHOIO TeNnoobmeHa.
23, Bes3pasmepHble KpUTEpPUN TEMNOOTAAUMN.
24, Tennootaaya npu KUNEHUN.




o5, TennooTtaaya nNpu KOHAEHcaUun.

26. JlyuuncTbii TennoobmeH. OCHOBHbIE MOHATUS U ONpPeaeneHus.
o7 OCHOBHbIE 3aKOHbI JIy4UCTOro TEMNOOOMEHa.

8. 3alymTa oT TEMMOBOro N3MNy4YeHus.

29. CnoxHbli TENIIOOOMEH.

30. Tennonepegaya mexay OBYMS KUOKOCTSIMU Yepes CTEHKY.

3.2 3awmTa NpakTU4eCKNX 3aHATUN

OrK-1 CnocobeH NpMMeHsTb eCTECTBEHHOHAYYHbIE N OBLLENHXEHEPHbIE 3HAHNS, METOAbI
MaTeMaTU4eckoro aHannsa n MogenmpoBaHust B NpodeccrnoHanbHON AeATENbHOCTH;

OlK — 7 CnocobeH NpUMEHATb COBPEMEHHbIE 3KONOrnYHbIE N Be3onacHble MeToabl paumo-
HanNbHOro UCMOMb30BaHWS CbiPbEBLIX M AHEPreTUYECKUX PECYPCOB B MALLUMHOCTPOEHUH;

Homep .
TeKCT BONPOCOB NPaKTUYECKMX 3aHATUI
Bonpoca
31 YHuBepcanbHas rasoBas NocTosiHHas. Ee hnanyeckmin cMbICN 1 YUCTIEHHOE 3HadYeHue.
32 YpaBHeHVe COCTOSIHUSA ANs ra3oBOW CMecu, onpeaeneHne ra3oBol NOCTOSHHOW CMECH.
33 YpaBHEHME COCTOSIHUS peanbHOro rasa, ero aHanua.
34 PaboTta n Tennota npovecca.
35 BHyTpeHHsis aHeprus paboyero Tena.
36 AHanutnyeckoe BblpaxeHue |-ro 3akoHa TepMoaNUHaAMUKK
37 TepmoguHamuyeckuii npouecc (PaBHOBECHbIN, HEPABHOBECHbIN, 06paTuMbI, HEOOpaTUMBbIN).
38 OcHoBHbIe ra3oBble nNpouecchl, rpaduryeckoe n3odbpaxeHue npoueccos B P-V n T-S-
KoopauHaTax.
39 Hanucatb ypaBHeHMe Konu4ecTsa TennoThl Yepes CPeaHIO TENNOEeMKOCTb.
40 Yem oTnnyaoTCs TEMNOEMKOCTU ugeanbHbIX U peanbHbiX ra3osB ?
41 YCTaHOBUBLUNIACS U HEYCTaHOBMBLUUACH TENSMOBOW PEXUMBI.
42 TemnepaTtypHoe none, CTauMoHapHOe U HeCTaLMOHApHOE, CTaLMOHAapHOE None TpexMepHoe,
OBYXMEpHOe N OAHOMEPHOE.
43 duanyeckas CyLHOCTb NpoLecca TENIONPOBOAHOCTH.
44 Kakvne matepuarnbl OTHOCATCA K TENNON30NSALMOHHBIM?




45 KoadhpmumneHT TennonpoBogHOCTHN, haKkTopbl, BAUSAIOLNE Ha BENUYNHY KO3hdULMEHTa
TEnIonpPOBOAHOCTMU.

46 duanyeckas CyLHOCTb NIy4UCTOro TennioodMeHa.

47 CB000aHOE 1 BbIHYXOEHHOE ABMKXEHUE XNOKOCTH.

48 CyLHOCTb TEOpMU NOJodUS, KPUTEPUSI TEMNOBOIO NOA0OUS, X (PUINYECKUIA CMbICTT.

49 MoHaTuA: onpefensowas TemnepaTypa, onpeaensowun pasmep.

50 KpuTepuanbHble ypaBHEHNSA B HESIBHOM BMAE A5 PasfnnYHbIX CrydaeB KOHBEKTUBHOW nepenaydu,
WX aHanus.

3.3 Tecmbl (mecmossbie 3a0aHusi K 3a4emy)
Or1K-1 CnocobeH NpMMeEHATb eCTeCTBEHHOHAYYHbIE N OBLLENHXXEHEPHbIE 3HAHNA, METOAbI

MaTemMaTn4ecKkoro aHanm3a n mogernmposaHnsa B I'IpO(beCCI/IOHaJ'IbHOVI OeATEeSIbHOCTH;

OrlK — 7 CnocobeH NpnMeHATb COBPEMEHHbIE 3KOSTOrMYHble N Be3onacHble MeToabl paumo-
HaSTbHOro UCMOSb30BaHUS CbIPbEBBLIX N AHEPreTUYECKNX PECYPCOB B MALUMHOCTPOEHUN;

Homep dopmynupoBka Bonpoca
Bonpoca
51 OcHOBHble TepMOANHaMUYECKNE NapaMeTpbl COCTOSIHUS:
e -p v, T
b -u, q; I
e -i,s,u
52 CocTtosiHMe ngeanbHOro rasa onvMcbiBaeTCcs ypaBHEHNEM
e pv=RT
e pv=const
e pV=RT
53 YpaBHeHne Mawepa onst naeanbHoro rasa UMeeT BUA:
o I=U+pV
e Q=U+L
e Cp=Cv+R
54 MokasaTenb agnabaTsl k 3aBUCUT OT:

e -poparasa
e - Temnepartypbl rasa
e -npolecca




55 YpaBHeHVe NepBoro 3akoHa TEPMOAUHAMUKK:
o (q=u+tl
e qg=c(T2-T1)
e q=Tds
56 OHTanbnus aT0:
e H=U+pV
e H=H2-H1
e Q=U+L
57 Mpouecc 2, n306paxxeHHbIN Ha PUCYHKE, ABMAETCS:
p
3 2 7 1n=00
4 2n=15
In=k
bn=1
5n=0
5
4
e  V30TEPMUYECKUM
e aguabaTHbIM
e  MOJINTPONHbIM
e  130XOPHbIM
58 Mpouecc 1, N306pakeHHbIN Ha PUCYHKE, ABNAETCS:
Pi
3 2 7 1n=00
4 2 =13
In=k
bolr=il
Kdi=1]
5
4
®  N30TEPMUYECKUM
e agmabaTHbIM
e  MONMUTPOMHbLIM
¢  WN3OXOPHbIM
59 Mpouecc 3, N306pakeHHLIN Ha PUCYHKE, SABMSETCS:




y: 2 7 1n=00
4 2n=15
A=K
Llrsd
ha=U
5
4
e  N30TEPMUYECKUM
e aauabaTHbIM
e  MOMUTPOMHbLIM
e  30XOPHbIM
60 Mpouecc 4, n306pakeHHbIN Ha PUCYHKE, ABMSETCS:
Pi
3 57 1n=c0
4 Zy=:15
In=k
4n=171
S5n=0
5
4
¢  U30TEepPMMUYECKUM
e aamabaTHbIM
e  MONUTPONHBIM
e  130XOPHbIM
61 Mpouecc 5, N306pakeHHbIN Ha PUCYHKE, ABMSETCS:
P
g 7 7 1n=00
4 Z =95
3=k
P
=0
5
V
e  N30TEPMUYECKUM
e aanabaTHbIM
e un3obapHbIM
e  N30XOPHbLIM




62

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

arl__ __ _ | 3

V Mk

e 0,4 KDOx
o 0KOx

e 0,3MOx
e 0,3K0x

63

Hanbonblas paboTa coBepLuaeTcs B NpoLecce:

£ Mia
|

-I{ Miskz

e -1c2
e -1a2
e -1a2un1ie2
e -1B2

64

HanmeHbluas paGoTa coBepluaeTcs B NpoLiecce:

F M
|

'}

hV, M/ k2




e -1c2
e -1a2
e -1a2un1ie2
e -1B2
65 Ecnu B Touke 1 R = 300 Ox(kr K), T4+ = 1000K, v, = 3 m¥kr, To AaBneHue B npouecce 1-2
paBHo:
P Mia
7 7
V M/ke
e 1Mna
e 0,1Mna
e 1000 Kna
e 10000 Na
66 N3ob6apHbIM siBnseTcs npouecc:
7}
4 4
i Z
&/ &
T
[=0 1
§

o 1
o« 2
e 3
o 4




67

MN30xopHbIM sIBRISIETCS MpoLiecc:

7'}
4 7
y Z
S ¢
G
=0 ¢
1
e 1
o 2
e 3
o 4
68 M3oTepmmyeckum sBnseTcs npouecc:
I
S
o 1
o 2
e 3
o 4
69 AgvnabaTHbIM SBNSETCA NPOLECC:
V
5 J
% Z
¢ C’Q}
?
=0 7
LY
e 1
o 2
e 3
e 4
70 Konnuectso TennoTsl B npouecce 1-2 pasHo 500 [x/kr. Yemy paBHa aHTpOMuUA B TOUKe



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

2?

I K

200 ——

7
1
|
|
|
|
|
5 S x/Ikz K)

7,5 Ox/(kr K)
20 Ox/(kr K)
0 Oox/(xr K)

o 6 x/(kr K)

71

Uemy paBeH 06beMm rasa B Touke 2 npouecca 1-2, ecrim T4 = 1000K, T, = 200K, V1 = 5m*:

P M
|

Lh_._...__.._._......_.

Vi

e 100Mm3
e 10m3
e 1m3

e 20Mm3

72

Yemy paBHO faBrieHue B Touke 1 npouecca 1-2, n306pakeHHOro Ha pUcyHKe, ecrn T4 =
400K, T, = 40K, p, = 1Kna?

P Mia

V Mk

e 10Kna
e 100 Kna




e 100 Mna
e 10 Mna

73 OTn BblpaXeHus cnpaBeanvBbl ANs:
¢, =c¢,, h==%wx;
* M30XOPHOro npouecca
e un3o0bapHoro npouecca
®  M30TEPMMYECKOro npouecca
e apuabaTtHoro npouecca
74 OTu BbipaXXeHusi cnpaBeaivBbl ANS:
¢, =¢,, n=0
®  M30XOPHOro npouecca
e un3o6apHOro npouecca
e  M30TEPMMYECKOro npouecca
e aguwabaTHoro npouecca
75 OTn BblpaxeHus cnpaBeanvBbl ANs:
¢, —C
¢, =0, n=lim—==1
W wE, =6,
®  M30XOPHOro npouecca
e n306apHoro npouecca
* N30TEPMMYECKOro npouecca
e aguwabaTHoro npouecca
76 CyuecTByloT cnocobbl nepegaydn TeNoThI. ..
e TennonpoBOAHOCTb, KOHBEHLMSA U U3Ny4veHue
e TennooTtAaya v usnyveHue
e Tennonepegaya v KOHBEHUMS
77 TennonpoBogHOCTb 3TO...
e MnepeHOC TEMJOThbI B BelecTBax MMKpo4YacTiuamm
e MepeHoC TennoTbl MMKPOOOBLEMaMMU
e MEepeHOC TennoTbl 3N1IEKTPOMArHMTHbEIMK BOSTHAMMU
78 KoHBeHLMA aTO...
e MepeHoC TennoTbl MPU NOMOLLM MUKPOYaCTHL
e MepeHOC TEMIOTbl BMECTE C MaKPOCKONNYECKMMU 06 bEéMaMu BellecTBa
e MepeHoC TennoTbl MPU NOMOLLW BOJH
79 U3ny4yeHue aTo...
e nepeHOC TeNnoThbl NPU MOMOLLM INEKTPOMArHUTHbIX BOJIH
e MepeHoC TennoTbl MUKpoYacTULAMn
e MepeHoC TennoTbl MakpoobbLEmamum
80 dopmynupoBka 3akoHa Pypbe

e BEKTOp MMIOTHOCTU TEMSIOBOro MoToKa, NepeAaBaemMoro TennonpoBOAHO-
CTb0 NPOMNOPLMOHArieH rpagueHTy TeMnepaTypbl

e BEKTOp MMOTHOCTWM TennoBOro MOTOKa, MepeagaBaemMoro TemnsonpoBOAHOCTLIO
paBeH rpagueHTy Temneparypbl

e BEKTOp MNOTHOCTW TEMnoBOro MOTOKA, MepefaBaemMoro TEenonpoBOAHOCTLIO
06paTHO NPONOpUMOHAaneH rpaguMeHTy TeMnepaTypsbl




81

KoathpnumneHT TennonpoBogHOCTY. ..

e XapakKktepusyeTt CMOCOOHOCTbL AaHHOro BewecTBa npoBOoAUTb TennoTy
Xapaktepusyet CnocoBbHOCTb OaHHOro BellecTBa nponyckaTtb 4epes cebs Ten-
loBoe u3ny4yeHune

e XapaKkTepudyeTt COCTOodHME NOBEepPXHOCTU BeLleCTBa

82 Ha pucyHke nsobpakeH
. %r
I i
W — =i f
» I T
i —— —
o
Il.‘

e  MPSMOTOYHBIN TENNOOOMEHHNK

e MPOTUBOTOYHLIN TENNOOOMEHHUK

e MepeKpecTHbIN TeNnNOOOMEeHHUK

83 Tennootaaya 3To0...

e npouecc Tensioo6MeHa Mexay NOBEPXHOCTbIO TBEPAOro Tena M Xuako-
CTbIO

e pouecc TennoobmeHa Mexay NOBEPXHOCTSIMM TBEPAOro Tena

e  Mpouecc TeMI00OMEHa BHYTPM XUOKOCTH

84 YpaBHeHve HbloToHa-Prxmana gns Tennootaayvm MMeeT BuA:

e Q=a-F-|tc - tx|

e Q=U+L

e (Q=-Agradt

85 PasnuuatoT KoHBEKUMIO. ..

e eCTeCTBEHHYIO U BbIHY)XXOEHHYIO

e  eCTEeCTBEHHYI U CBODOOHYIO

e  OrpPaHN4YEHHYH U OOBEMHYHO

86 EcTecTBeHHas KOHBEKLMSI BO3HUKAET. ..

e 3a cYeT TEenJIOBOro paclUMpeHusi XUAKOCTU, HarpeTtoM OKONo Tensnoor-
AaroLlen NnoBepxHoCcTH

e 33 CYET BHELIHEro MCTOYHWKa BO3LEWCTBUS Ha pabodee Teno (BeHTMnATopa,
Hacoca...)

e  13-3a nepenaja AaBfeHus XXUOKOCTU OKOMO TENI00TAALWEN NOBEPXHOCTH

87 BbIHYy>XOeHHasa KOHBEKLMS. ..

e BO3HMKaeT B pe3ynbTaTe BHELIHEro BO3OEWCTBUS, NMpUYeM B pe3ynbTaTte
3TO BO3AEMCTBUA CO3OaETCA nepenag AaBneHusi, ABNAIWUNCA ABUXYLLEN
cunon

e BO3HUVKaeT B pe3ynbTaTe pa3HOCTM Temnepartyp

e  BO3HWKAET CaMONpPOM3BOSbHO

88 Kputepui HyccenbTa ...

e npeacTaBnsieT co6on 6e3pasmepHbIn Ko3adpuuneHT TennooTaaumn

e gBnseTcs TabnuyHoM BENMYMHONM AN AaHHOro paboyero Tena

e XapaKkTepusyeT CKOPOCTb ABWXEHUS XXUOKOCTU

89 Kputepuin PenHonbaca. ..

e BblpaXaeT OTHOLUEHME CUJ1 MHEPLMU K CUNam BA3KOTO TPEeHUS

o 4BMsETCA TENNOPU3NYECKON KOHCTAHTOMN

e  Bblpa)aeT OTHOLIEHVE NOABLEMHOMN CUITbl K CKOPOCTHOMY Hanopy

90 Kputepuii MNpanatns. ..




e xapakTepusyeT Tennodu3Myeckme CBOMCTBa BellecTBa U SAABNSAETCA Ten-
nodn3n4YeCcKoOn KOHCTaHTOMN

o ABndaeTcs 6e3pa3mMepHbIM KO3(hPULMEHTOM TENNOOTAAUN

e XapaKTepusyeT PEXMM OBWKEHUS XUOKOCTU

91 Kputepui Npacroda...
e XapakTepu3yeT OTHOLIEeHMWE NOABLEMHOM CUIMbl, BO3HMKalOLWen BcneacTeune
TENJIOBOro pacluMpeHUs XXNOKOCTU, K cunam BA3KOCTU
e XapakTepusyeT OTHOLLEHME CKOPOCTHOrO Hanopa K cunam BA3KOCTU
o gBnsetcs 6e3pasmMepHbIM KOIPPULMEHTOM TENN00TAAYM
92 PasnuyatloT pexnmbl OBUXEHUS XNOKOCTMU. ..
e NaMMHapHbIA U TYPOYNEHTHbIN
e  eCTeCTBEHHbIN U BbIHYXOEHHbIN
e nepexofHbl N YCTAaHOBMBLUUIACS
93 PasnuyaloT pexmMbl KUNeHUs XUAOKOCTW. ..
e Ny3blpbKOBbIN U NIIEHOYHbIN
e  KanenbHbIA N MAEHOYHbIN
e  Ny3bIPbKOBbIN U KanenbHbIV
94 PasnuyatoT koHaeHcauumto. ..
e  My3bIPbKOBYIO 1 MITEHOYHYIO
e KanenbHY U NIIEHOYHYIO
e My3blpbKOBYI U KanemnbHy
95 Map KoHAEeHCcUpyeTCcs Ha MOBEPXHOCTU. ..
e TeMmnepartypa, KOTOPOW HMXKe TemMnepaTypbl HacbILWEeHUs
e TemmnepaTtypa, KOTOPOM Bbile TeMNepaTypbl HACbILLEHMWS
e TemrnepaTtypa, KOTOPOW paBHa TeMnepaTypbl HACbILEHNS
96 Teno, oTpaxaloLLee BCe NagaroLlee Ha HEero nsrnyyeHne, HasbiBaeTcs:
e abConTHO YEepHbIM
e abGconTHO Genbim
e  abComnTHO NpPo3payHbIM
e cepbiM
97 Teno, nponyckatoLee ckBO3b cebs BCe nagatoLlee Ha HEro usnyyeHune, HasbiBaeTcs:
e  abCOMTHO YEPHbIM
e abconoTHO Genbim
e abCOSNOTHO NPO3paYvHbIM
e cepbiM
98 Ecnu TennoTta oT 0AHOro TENNOHOCUTENSA K APYroMy nepefaeTcs Yepes pasaenstoLyto

UX CTEHKY, TO TeNNOOBMEHHVK Ha3blBaeTCS:
. Tennosown Tpybon
. pereHepaTuBHbI

. CMECUTESTbHbIN




. peKynepaTuBHbIN
99 Ecnu nepenava Tenna ot ropsidero HOCMTENS K XONOoOHOMY OCYLLECTBNSAETCS 3a cyeT
cMeLleHust 060MX TEMNOHOCUTENEN, TO TaKOW TENNOOOMEHHUK Ha3bIBaeTCs:
. Tennosow Tpybon
. pereHepaTuBHbIN
. CMecUTerNbHbIN
. peKynepaTuBHbIN
100 PacnpegeneHvne Temnepatypbl No paanycy LUMNNMHAPUYECKON CTEHKM:
. noA4YMHAETCA norapupmMmyeckomMy 3aKOHy
. 3aBMCUMOCTb TEMMEPATYpbl OT KOOPAMHATLI NNHEHA
. He 3aBUCUT OT POPMbI CTEHKU

4. MeTognyeckue matepmanbl, onpegensiowme npoueaypbl OUeHUBaHUA 3HAHUMN,
YMEeHUN, HaBblKOB U (Mnu) onbiTa [OeATeNbHOCTU, XapaKTepusymllux 3Tanbl
c¢hopmMupoBaHUA KOMNETEeHLUN

Mpoueaypbl OUueHNBaHUSA B XOA4e N3yYeHUs ANCUUNINHBI 3HAHWUA, YMEHUI U HaBbIKOB, Xa-
pakTepusyoLwmx atanbl POPMUPOBAHUSA KOMMETEHLNI, perfiameHTUpYTCA NONMOXEHUAMM:

M BIr'YWUT 2.4.03 lNonoxeHne 0 KypCOBbIX 3K3aMeHax 3adeTax;

M BIr'YUT 4.1.02 lNonoxeHne 0 peNTUHIOBOWN OLIEHKE TeKyLlen yCneBaeMoCTU, a Takke
cnegyrowumMm MeTOANYECKUMN yKa3aHUSMMU.

3ayeT No gucuMnMHe BbICTaBNSETCA B 3a4E€THY0 BEAOMOCTb MO pe3ynbratam paboTbl B
CeMecTpe Mnocre BbINOSIHEHMST BCEX BWOOB Yy4ebHoW paboTbl, NpeayCMOTPEHHbIX paboyen
nporpaMmon OUCUUNMNHBI (C OTMETKOW «3a4TEHO») WU MOrMyvYeHun rno pesyrnbTaTtamMm TecTupoBa-
HWA NO BCEM pasgenam gucumnnmHbl He meHee 60 %.



5. OnucaHue nokasatenen U KpUTepueM oLeHMBaAHUA KOMNEeTEeHLUMIA Ha pa3fNM4YHbIX 3Tanax ux oopMmpoBaHusi, oNnMcaHue LKarn
OLIeHUBaHUA ONA KaXaoro pesynbTaTa o6yyeHus

PesynbTtatbl 0Oyye-
HUA No 3Tanam
¢opmupoBaHus
KOMNeTeHUUN

MpeameT ouUeH-
KU (NMpoaykTt
Wunu npouecc)

MokasaTenb oue-
HUBaHUNA

Kputepum oueHnBanusa cchopMmpoBaHHOCTHU
KoMneTeHUunmn

LLikana oueHnBaHunA

Aka-
aemMuyve-
cKas
oLeHKa

YpoBeHb
OCBOEHUA
Komne-
TeHuun

OrlK-1 CnocobeH NpUMEHATb €CTECTBEHHOHAYYHbIE U OBLLENHXXEHEPHBIE 3HAHUS, METOAbI MaTeEMAaTUYECKOro aHanm3a u MogennmpoBaHus
B NpPodyeCCNOHaNbHON OeATENbHOCTH;

3HaeT nHdopmaum-
OHHO-KOMMYHMKaLMOH-
Hble TEXHOMNOMN B
peLLeHnn TUNOBbIX
3agad npodpeccumo-
HanbHOW AeATenbHO-
CTH

3HaeT OCHOBHbIE
3aKOHbl MaTtemaTu4e-
CKUX N €eCTECTBEHHbIX
HayK Ons peleHus
TMNOBbIX 3adady Npo-
deccrmoHaneHon aea-
TENbHOCTU

ocBOeHa
50% v Gonee MpaBuIIbHLIX OTBETOB 3a4TeHo (6a3oBbin,
NOBbILLEH-
PesynbTaTt Tectuposa- Y
Tect y P Hblit)
HUS
He ocBoeHa
MeHee 50% npaBuIbHLIX OTBETOB He
3a4TeHo (HepocTa-
TOYHbIN)
CobecepnoBaHune | 3HaeT nHdopmaum- 06 . OcBoeHa
(3avet) OHHO-KOMMYHUKALIOH- Y4aloLLMINCA NOMHO M NocneaoBaTenbHO pac- 334TEHO (6a30BbI,
Kpblf TEMY BOMPOCOB MoBbILLEH-
Hble TEXHOMOrMun B Hblit)
peLleHnn TUNOBbIX
3apay npodeccuo- Ob6yuaroLwminca HenonHo n/mnu Henocnego- He He ocBoeHa
- BaTeNbHO Packpbln TEMY BONPOCOB 3a4TeHo
HanbHOW AesATeNbHO-
A (HepocTa-
ctm TOYHbIN)

3HaeT OCHOBHbIE 3aKO0-
Hbl MaTeMaTUYECKNX
€CTEeCTBEHHbIX HayK
ONS peLleHnst TUMoBbIX
3agady npodeccumo-
HanbHOW OesTesnbHOo-
cTn




YMeeT npumeHsTb
WHOPMALMOHHO-

YMmeeT npumeHsTb
NMHOPMALIMOHHO-

KOMMYHUKALIMOHHbIE KOMMYHUKALMOHHbIE 3almTa no NPakTUYECKUM 3aHATUSIM COOTBET- gg:g:::;
TEXHOJSIOrMn B peLue- TEeXHONormn B peLue- CTBYyeT TeMe, 3afaHune BbINOoJIHeHO NpaBuUIibHO 3a4TeHO I'IOBbILIJeH:
HUM TUNOBbLIX 3aaau HUW TUNOBLIX 3a7aY B MONHOM obbeme HBI)
nNpodeCccUoHarnbHOM npodeccuoHarnbHON
OEeATENbHOCTH 3awmTa | A€ATENbHOCTM
no npak-
YmeeT agpdekTmBHO Tnye- YmeeT acpdheKkTMBHO
ncnonb3oBaTh 3HaHUA CKMM 3a- | UCNoNb30oBaTh 3HAHWUSA
OCHOBHbIX 3aKOHOB HATUAM OCHOBHbIX 3aKOHOB
MaTemMaTU4ecKNX 1 MaTeMaTUYeCKNX U 3aLyymTa NpaKTUYECKNX 3aHSATUN He COOTBET- e HE OCBOEHO
€CTECTBEHHbIX HayK €CTECTBEHHbIX HayK CTBYET TemMe 1/unm 3afaHune BbIMNOHEHO He- 334TEeHO (HepocTa-
ANSA PeLIeHns TUno- ANS PeLIeHst TUMOBbIX NPaBuIbHO M/MNK He B NONHOM obbeme TOUHbIi1)
BbIX 3a4a4 npodeccu- 3aga4 npodeccuo-
OHarnbHOW AesiTernbHO- HanbHOW AeaTenbHOo-
cTn CcTn
MmeeT HaBbIkM npume-
HeHWns nHopmauu-
OHHO-KOMMYHMKALIMOH- OO6yuvatowuincs pasobpancs B NpeasioKeHHOM KOH- ocBOeHa
Hble TeXHOMNOrmm B KpPpeTHOn cutyaumm, CaMoCTOoATENIbHO peLlns NnocTtaB- 3a4TeHo
peLleHnn TUNOBbIX NEHHY0 3aa4dy Ha OCHOBE MOMYyYeHHbIX 3HaHUN (noBbILLIEHHbIN)
3agady npodeccumo-
HanbHOW AeATenbHO-
ctn CopepxaHue
Kenc- peLleHns
MmeeT HaBbIKK ae- 3agaHud
MOHCTpaLN OCHOB- Kenc-3afaHus
::Lxe(f;K;:OB marema- O6yvarowuiics He pa3obpancst B CNOXMBLLENCS CUTya- He OCBOEHO
LUK, HE BbISIBUI MPUYMHbBI CIyYMBLLETOCS U He Npea- He 3a4TeHO

€CTECTBEHHbIX HayK
ANs peLleHns Tuno-
BbIX 3afa4 npodpeccu-
OHasbHOW gesTenbHo-
cTn

JTOXWUI BapnaHTOB peLUeHNA

(HegocTaTOYHbIN)




PesynbTathbl 00yye-
HUA No ITanam
¢opmupoBaHus
KOMNeTeHUUNn

MpeameT oueH-
K1 (NpoayKT
Wnu npouecc)

MokasaTenb oue-
HUBaHUNA

Kputepuu oueHnBaHnsa cchopMmMpoBaHHOCTU
KOMMneTeHunn

LLikana oueHMBaHuA

Aka-
aemMuuye-
cKas
oLeHKa

YpoBeHb
OCBOEHUA
KomMne-
TeHuUn

OlK — 7 CnocobeH NpuMeHsTb COBPEMEHHbIE 3KOSIOMMYHbIE U Be3onacHble MeTOAbl paLMoHanbHOMO MCNOSb30BaHMS ChipbEeBbLIX U dHepre-
TUYECKNX PECYPCOB B MALUMHOCTPOEHUN;

3HaeT meToabl NpoBe-
OEHNs SKCrepuMeH-
TanbHbIX UCcneaoBa-
HUN

3HaeT meToabl NnaHu-
poBaHus 1 06paboTku
pe3ynbTaToB 3KC-
nepuMeHTarnbHbIX UC-
cnepoBaHuii (B TOM
yucne ¢ ncnosb3oBa-
HUEM YUCIEHHbIX Me-
TOOOB)

OCBOEHa
50% 1 Gornee npaBUribHLIX OTBETOB 3a4TeHo (6a3oBbIn,
MOBbILLIEH-
Tect PesynbTaTt TectupoBa- Hbli1)
HUS
He ocBoeHa
MeHee 50% npaBuIbHbIX OTBETOB He
3a4TeHo (HepocTa-
TOYHbIN)
3HaeT meToAbl NpoBe- 06 . OcBoeHa
[leHMs BKCTIEpUMEH- yyatoLLMIncs NOSHO M nocrneaoBaTenbHO pac- 33UTEHO (6a308BbIl,
Kpbl1 TEMY BOMPOCOB NOBbILLIEH-
TanbHbIX UCCrenoBa- HbIl)
HUI
3HaeT MeToabl NNaHu-
OBaHUSA 1 00paboTKK
CobecenosaHue P P
(save) pe3ynbTaToB 3KC-
nepuMeHTanbHbIX UC- . He ocBOeHa
cnenoBaHuii (8 ToM OO0yuvaroLwwmmncsa HenonHo n/vunn Henocneao- He
A BaTeNbHO pPacKpbIfl TEMY BOMPOCOB 3a4yTeHo (HepocTa-
ymncrie ¢ UcnornbL3oBa- TOYHbIN)

HMWEM YUCIEHHbIX Me-
TOLOB)




YmeeT athPpeKTUBHO YmeeT a(pdeKTBHO 3almMTa No NPaKTUYECKUM 3aHATUSIM COOTBET- (gacggssa

nonb3oBaTbCs MeTOo- nonb3oBaTbCs METO- CTBYET TEMe, 3a4aHne BbINONIHEHO NPaBUSIbHO 3a4TeHo HOBDILLIGH-.

Jamu npoBeneHud Jamu npoBefeHNd dKC- B MOMHOM o6beme HbIiA)

SKCMEPUMEHTarbHbIX nepuMeHTanbHbIX UC-

nccnegoBaHun cnepoBaHun

YMmeeT achbdekTnBHO 3aumta YMeeT 3hPeKTUBHO

ncnosnb3oBaTb METO- no npak- | UCMonbL30BaTbL METOAbI

Abl NNaHMPOBaHNS 1 Tnye- nnaHnpoBaHus 1 0b-

06paboTku pesyrbTa- CKUM 33- | paBoTku pe3ynbTaToB 3alLmTa NpakTUYecKux/NabopaTopHbIX 3aHSTHIA He 0CBOEHO

TOB 3KCTEePUMEHTarb- HATUAM | 5cnepuMeHTanbHbIX He COOTBETCTBYET TemMe W/unuv 3aaaHue Bbinor- 3aqHTeeH0 (HepocTa-

HbIX UccnegoBaHun (B nccregoBaHui (B Tom HEHO HenpaBuWITbHO /UK He B NOMHOM o6beme TOUHbIN)

TOM 4uKCre C UCnosb- yncne ¢ Ucnonb3oBa-

30BaHNEM YUCITEHHbIX HUEM YUCINEHHbIX Me-

MeToa0B) TOOOB)

VimeeT HaBbIkM Oe- Obyuatowuincs pasobpancs B NpeasyioXKeHHOM KOH- OCBO€EHa

MOHCTpaLMn MeETOA0B KPETHOW CUTyaLMKn, CaMOCTOATENBHO PeLLns NocTaB- 3a4TeHo

NpoBeAEeHNs 3KC- NEHHY0 3aJa4y Ha OCHOBE MOSYYEHHbIX 3HAHUI (NOBbILLEHHBIN)

nepuMeHTarnbHbIX UC-

cregoBaHuin

MmeeT HaBbIkM npyme-

HEHWsi METOZOB Nna- . Copepxarne

HWPOBaHMS 1 obpa- fae:g;'m peLenms ) )

BOTKM Pe3ynbTaToB Kelic-3a0aHus Obyvarowuincs He pasobpancs B CNOXMBLLENCS CUTya- He OCBOEHO
LUK, He BbISIBUI NPUYMHBI CIyYMBLLETOCS U He Npea- He 3a4TeHO

3KCMNEepMMEHTanNbHbIX
nccnegosaHui (B ToM
yucne c ucrnonb3oBa-
HUEM YUCIIEHHBbIX Me-
TOAOB)

NOXXNIn BapnaHTOB peLleHnda

(HegocTaTOYHbIN)
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