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1. Kog n HammeHoBaHue HanpaBJieHUsaA NoAroToBKuU:

15.03.01 MawuHocTpoeHne

2. Mpocdunb noaroToBKM:

TexHonoruun, obopyaoBaHue 1 aBToMaTM3aunsa MallMHOCTPOUTENbHbIX NPOM3BOACTB
3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®opma obGy4eHUs: o4Hasi, 3a04Has

5. Kacdheppa, oTBevarowas 3a peanmsaumio QUCLUNIINHbI: ECTECTBEHHOHAY4YHbIX N 06LLE00-

pasoBatesibHbIX ANCLUUMITNH

6. CocTtaButenb nporpamMmmbl: N.I'. AR, Be,D,yLLI,I/Iﬁ NHXXeHep-TeXHOoIor otaerna raBHoOro TexHo-

nora AO «Tennoxmm»
7. PekomeHpgoBaHa: Hay4Ho-meTogmyeckum cosetom dunmnana ot 29.05.2020, npotokon Ne 7

8. YueOHbM rog: 2022-2023 CemecTp: 6



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

Lenblo yye6HoM aucumnnmHbl «OCHOBbI TEXHOMNOMMN NPON3BOACTBA TEMNIOOOMEHHOMO
obopyaoBaHua» sBnseTca popMmmpoBaHme 3HaHM 06 yCTPOMCTBE, NpUHUMNAxX AENCTBUS, OC-
HOBHbIX NapamMeTpax U XxapakTepUCTMKaxX COBPEMEHHbIX TENOOOMEHHLIX annapaToB.

3agaum yuebHOM ANCLUMUNIUHDBI:

- paccMOTpPEeTb KOHCTPYKLUMN peKynepaTMBHbIX N pereHepaTMBHbIX TENI00OMEHHbIX annapaToB;
- N3yYUTb XapaKTEPUCTUKN N TEHAEHUMM Pa3BUTUA KOHCTPYKLMIA TENNOOOMEHHbIX annapaTos;

- OCBOWTb Ha HavanbHOM 3Tane MeTOAUKW TEMSIOBOro, KOHCTPYKTMBHOIO pacyeToB Tennooob-
MeHHoro obopyaoBaHus.

10. MecTo y4ye6HOM ANCLUNIINHBI B CTPYKTYpe obpa3oBaTesibHOW NporpaMmmbl:

AuncumnnmHa «OCHOBbLI TEXHONOMMN NPOM3BOACTBA TennoobmMeHHOro ob6opygoBaHNS» BXOAUT B
6nok b1 «ucumnnmHel (Mogynu)» n aBNAeTCa AUCLMNIMHON NO BbIGOpY BapuMaTUBHOWM 4acTu
obpasoBaTenbHOM nNporpaMmmbl. [na nsyvyeHms gucumnimHbel TpebyeTcss ocBoeHne KypcoB «du-
3uka», «[lpoueccbl hopMoobpasoBaHUA U UHCTPYMEHT». ducumnnuHa asndeTcs npeguect-
BYHOLLEN OANS Kypca « TeXHONMorma MalmHOCTPOEHNSAY .

Ycnosusa peanusaumm gucumnnuHbel gnsa nuy, ¢ OB3 onpepensaioTcs ocobeHHOCTAMM BOCMpU-
ATUS y4ebHON HdopMaLUKM 1 C Y4eTOM MHOMBUAYASbHBIX NCUXOU3NYECKNX OCOBEHHOCTEN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/Moaynio (3HaHUA, yMeHus,
HaBbIKW), COOTHECEHHbIe C NMIIaHUPYeMbIMU pe3yrbTaTaMyU OCBOeHUs o6pa3oBaTesibHON
nporpaMmmbl (KOMNeTeHLMSAMU BbINYCKHUKOB):

KomneTteHuus
MnaHnpyemble pesynbTaTbl 00y4eHUus
Kopg HassaHue
3HaerT:
- OCHOBHbIE 3aKOHbl (OM3NKN, METOObI MaTEMATMYECKOro aHanmaa
N MOLENMPOBaHNS;
- CTaHOapTHbIE METOAbl TEOPETUYECKOIO U SKCMEPUMEHTANBHOIO
nccnenoBaHus pmsnmyecknx o6 bEKTOB;
- OCHOBHbIE MAeuN N MeToabl MaTEMaTMKUN Kak YHUBEPCAlNbHOIo
YMEHME NCMONMb30BaTh OCHOB- | A3blKa HAayKWU U TEXHUKW, CPEACTBA MOAENIMPOBAHUS ABMEHUN U
Hble 3aKOHbl ECTECTBEHHOHA- NPOLIECCOB TPEHUS;
YYHbIX OUCLUMMNINH B Npodpec- | ymeeT:
OnK- CUOHanbHOWN OesATenbHOCTH, - NCMONb30BATL OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX ACUN-
1 NPUMEHSITb MeTodbl MaTema- NAUH B NpoceccruoHanbHom 4eaTeNbHOCTY;
TUYEecKoro aHanusa u moae- - MPMMEHSATb MeTodbl MaTeMaTUYECKOro aHanmsa u MoaenMpoBa-
NINPOBaHNS, TEOPETUYECKOTO U | HUSI, TEOPETUYECKOTO N 3KCNEPUMEHTArNbHOIO NCCeAO0BaHNS B
3KCMEepPUMEHTanNbHOro nccre- npodeccnoHanbHon OeATeNbHOCTMY;
JoBaHus - ncnonb3oBaTtb usnyeckne Npmdopbl, NPOBOAUTL U3MEPEHUS
PU3NYECKUX BENNYMH, TPAMOTHO NPEACTaBMsATb UX pe3ynbTaThl;
Brageert:
- HaBbIKaMy NMPOBEAEHNST SKCMEPUMEHTANBbHOIO UCCIeL0BaHNS
pU3n4ecknx 00 HEKTOB;
-npodeccroHanbHOM TEPMUHONOIMEN, UCNONb3yeMON Npu pelLle-
HUK 3aJav;
3HaerT:
- OCHOBHbIE XapaKTePUCTUKN DU3MKO-MEXaHNYECKMX CBONCTB
NpPOV3BOACTBEHHbLIX MaTepuaros;
yMeHMe NPUMEHSITb MeToAbI -TeXHONorn4yeckmne nokasartenu;
CTaHAapTHbIX UCMbITAHUI NO - MeTOAbl CTaHAAPTHbIX UCMbITAHWI NO onpeaeneHnto oranko-
onpeaeneHunio pusmnko- MeXaHNYEeCKUX CBOMCTB N TEXHONOMMYECKMUX NnokasaTenen Ucnorb-
MK-18 | mexaHn4ecknx CBOMCTB U TeX- | 3yeMbIX MaTepuarnoB 1 rOTOBbIX U3OENUM;
HONOrMYEeCKMX Nnokasatenen yMmeeT:
ncnonb3yemblx MaTepuanoBs U | — UCMNONb30BaThb 3HAHWS] OCHOBHbLIX XapaKTepPUCTUK hpr3MKo-
roTOBbIX U3AeNnn MEXaHN4YEeCKNX CBOMCTB N TEXHONOMMYECKNX NokasaTenen npons-
BOOCTBEHHbLIX MaTepuMarnoB Ans NPoBeaeHMs CTaH4apPTHLIX UCMbI-
TaHWUI rOTOBbLIX N3OENUNA;
Brageer:




— MeToaMu CTaHOAPTHBIX UCMbITaHWIA MO onpeaeneHnio PU3nKo-
MeXaHUYEeCKMX CBONCTB U TEXHOMOMMYECKUX nokasaTenemn ucrnornb-
3yeMbIX MaTep1anoB 1 roTOBbIX U3AENWA.

12. O6beM AUcUUNNUHbI B 3a4eTHbIX eanHuuax/vyac. — 4/144

dopmMa NpoMeXyTOYHOM aTTecTaumMm 3K3aMeH.

13. Buabl y4e6HOM paboThbl

Ou4Hasa ¢hopma o6y4eHus

Bupg yuebHol paboTbl

TpynoeMKoCTb (4achl)
Mo cemecTtpam

Bcero cem. 6
KoHTakTHasa paboTa, B TOM Yucne: 54 54
nexumm 18 18
NnpakTU4yeckne 3aHATUA 18 18
nabopaTtopHbie paboThbl 18 18
CamocTtodartenbHas paborta 54 54
dopma NPOMEXYTOYHOW aTTecTaumnn 36 36
(3k3ameH - 36 4ac.)
Utoro: 144 144

3aoyHas ¢popma o6y4eHus

Bug y4ebHol paboTbl

TpynoeMKocTb (4achl)

Bcero

Mo cemecTpam

ceMm. 6
KoHTakTHas paboTa, B TOM 4YnChE: 12 12
nekuum 4 4
npakTU4yeckMe 3aHATUS 4 4
nabopaTtopHbie paboThbl 4 4
CamocTodaTeneHas pabora 123 123
dopma NpoMEXYTOYHOM aTTecTaLmm
(5k3ameH - 9 yac.) 9 9
UToro: 144 144

13.1. CopepxaHue QUCLMUNIIUHBI

n/n

HaumeHoBaHve pa3gena avc-
LUNINHBI

CopepxaHve pasgena aMcunnimHbl

1. Nekuun

1.1

BeeneHune. OcHoOBHbIE cBefe-
HUSA 0 TennoobMeHHOM 06opy-
JOBaHNK

Knaccudmkauus TennoobMeHHbIX annapaTtoB. TensioHOCUTENN.
OnpepeneHune pusnyecknx napameTpoB U CKOPOCTEN OBWKEHMS
TEennoHocuTenen.

1.2

TennoobmeHHble annaparhbl

PekynepaTtuBHble TennoobMeHHble annapaTbl HENPEPbIBHOIO Aen-
cteus. lNpoekTMpoBaHue pekynepaTMBHbIX TENNOOOMEHHbIX anna-
paToB. TennoBow pacyeT, KOHCTPYKTUBHBINA, MOBEPOYHbLIN, rna-
paBnuyeckuii pacyeTbl. PekynepaTmBHble TennoobmMeHHble anna-
paTbl Nepuoanyeckoro AencTeus. PereHepaTuBHble TEMNOOOMEH-
Hble annapaTbl. TennoobMeHHble annapaTtbl CMeLUMBAaLWEro TMna.

1.3

TennoobmeHHble YCTaHOBKMU

Bbll'laprIe YCTaQHOBKMW. OucTnnnaumoHHbie n peKTI/I(*)I/IKaLI,VIOHHbIe
YCTaHOBKMW. CyLIJI/IJ'II:HbIe YCTAHOBKMW.

1.4

Pecypco- un aHeprocbeperato-
LLMEe TEXHOSOMMN.

Knaccudukaums BTOpUYHbIX 9HepreTu4yecknx pecypcoB. Porb BTo-
PUYHbIX 3HEPTOPECYPCOB B TOMMMBO M TennonoTpebneHun pasnmy-
HbIX OTpacrnei NPOMbILLNEHHOCTU. MIcToYHMKM 06Gpa3oBaHns, BUAbI
1 BO3MOXHOCTW YTUNN3ALIMN BTOPUYHBIX SHEPreTUYECKUX PECYPCOB.
O6opyaoBaHWe No UCMONb30BaHMIO BTOPUYHBIX SHEPTETUYECKMX
pecypcoB. JHepreTnyeckas ahPEKTUBHOCTE NCMONb30BaHUSA BTO-
PVYHbIX TEMNIOBbIX PECYPCOB AN TENIOCHAGKEHWS.




1.5 TpaHcopmaTopbl TENSOTHI. TepmoguHammyeckme oCHOBbI TpaHcdopMaLumm TennoTel. OCHOB-
Hbl€ TWMbl YCTAHOBOK ANdA TpaHcopmauum Tennotel. Paboune
areHTbl U XNagoHOCUTENMW B TpaHcopmaTopax TennoTbl. Xorno-
ONNbHbIE YCTAHOBKM

2. NpakTnyeckne 3aHATUA

2.1 BeeneHune. OcHOBHbIE cBefe- Knaccndukaums TennoobmMeHHbIX annapaTtoB. TennoHoCcuTenu.
HuA 0 TennoobmeHHoM 06opy- | OnpegeneHue pUanyecknx napameTpoB U CKOPOCTEN ABMXKEHMUS
JOBaHMN TennoHOCUTENEN.

2.2 TennoobmeHHble annapaTbl PekynepaTtuBHble TennoobmeHHble annapaTsl HeNpepbIBHOMO Ael-
ctBus. [poekTupoBaHue pekynepaTuBHbIX TENNOOOMEHHbIX anna-
paToB. TennoBoW pacyeT, KOHCTPYKTUBHbLIN, MOBEPOYHbLIN, TUA-
paBnuyeckun pacyeTtbl. PekynepaTuBHble TennoobmMeHHble anna-
paTbl nepunogmnyeckoro agencrems. PereHepaTmBHble TENNOOOMEH-
Hble annapatbl. TennoobMeHHble annapaTtbl CMELLUBAOLLEro Tuna.

2.3 TennoobmeHHbIe YCTaHOBKM BbinapHble ycTaHOBKU. [AUCTUNMAUNOHHBIE U PEKTUAUKALMOHHbIE
yCTaHOBKWU. CyLLIMIbHbIE YCTAHOBKM.
24 Pecypco- n sHeprocbeperato- Knaccudukauns BTOPUYHbBIX 3HEpPreTudeckmx pecypcos. Ponb BTO-
LMe TEXHOMOIN. PWYHbBIX SHEPrOpeCcypPCcoB B TONMMBO U TennonotpebneHmm pasnmy-

HbIX OTpacrei NPOMbILLNEHHOCTU. MICTOYHMKM 06pa3oBaHus, BUAbI
1 BO3MOXHOCTW YTUNN3ALMN BTOPUYHBIX 3HEPreTUYECKUX PECYPCOB.
O6opynoBaHWe Mo UCMOJIb30BaHMIO BTOPUYHbIX SHEPTETUYECKUX
pecypcoB. JHepreTnyeckas 3 PEKTUBHOCTb UCMNONb30BaHUSA BTO-
PVYHbIX TENIOBbIX PECYPCOB ANS TENIOCHAGKEHNS.

2.5 TpaHcdopmaTopbl TENMNOTHI. TepmoguHammyeckmne oCHOBbI TpaHcdopMaumm TennoTbl. OCHOB-
Hble TWUNbl YCTaHOBOK ANS TpaHcdopmauum Tennotel. Paboune
areHTbl U XNagoHoOCUTENW B TpaHcopmaTopax TennoTbl. Xono-
ONNbHbIE YCTAHOBKM

2. labopaTopHblie paboThbl

3.2 TennoobmeHHbIe yCTaHOBKU CywunbHble yctaHoBkM. Cnocobbl cywku. Kok-
CTPYKLMM CYLUUIBbHBIX YCTaHOBOK

3.4 Pecypco- u aHeprocbeperatoLme TEXHONOrmu. YCcTaHOBKM Ansi ICNOMNb30BaHMs oTpaboTaBLuero
1 BTOPMYHOIo Npou3BOACTBEHHOrO napa.

3.4 Pecypco- un aHeprocbeperatoLime TEXHOMOrMu. CxeMbl UICNoNb30BaHUA TENNOThI ropsyer Bogpl

3.5 TpaHcopmaTopb! TENSOTHI. [[a30Bble KOMMPECCUOHHBbIE XOST0ANNbHbIE Ma-
LWHbI

3.5 TpaHcopmaTopbl TENSOThHI. [MapoBble KOMNPECCUOHHbIE XONOAUSTbHbIE Ma-
LUMHbI.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Ou4Has ¢hopma o6y4eHus

Bugpl 3aHaTUR (4acos)

Ne HavmeHoBaHue Tembl
CamocTosaTenbHas

n/n (pasgena) gucumnnuHbl JNlekummn | MpakTnyeckne | JlabopaTopHble pa6ota Bcero
BeegeHune. OcHoBHbIe cBe-

1. [eHust 0 TennoobmeHHOM 4 4 0 8 16
obopygoBaHun

2. TennoobmeHHble annaparhl 4 4 4 12 24

3. | TennoobmeHHble YyCTaHOBKM 2 2 0 8 12

4 Pecypco- 1 sHeprocbepe- 4 4 6 12 26
rarvowme TeXHOMNOru.

5. | TpaHcdhopmaTopbl TENNOTHI. 4 4 8 14 30
KoHTpornb (3k3ameH) 36

Utoro: 18 18 18 54 144

3aoyHas ¢popma o6yyeHus

Bugbl 3aHaTui (4acos)

Ne HanmeHoBaHne TeMbl oYYy ———

n/n (pasgena) gucuunnuvHel Jlekummn | MpakTnyeckue | JlabopaTopHbie paGoTa Bcero
BeepeHnune. OcHoBHbIE cBe-

6. JeHns 0 TennoodmMeHHOM 1 1 0 25 27
obopynosaHum
TennoobmeHHble annapaTbl 1 1 1 24 27

®N

TennoobMeHHbIE YCTaHOBKM 0,5 0,5 0 24 25




g | Pecypco-un aHeprocbepe- 1 1 1 o5 8
raloLme TeXHOMOIMM.

10. | TpaHcdopmaTopbl TENNOTHI. 0,5 0,5 2 25 28
KoHTponb (3k3ameH) 9
Wtoro: 4 4 4 123 144

14. MeToan4yeckue ykazaHMAa Ans ody4aroLWmMXCcAa No OCBOEHUIO AUCLUMNIIUHDI

MpucTtynas K n3yvyeHuio y4ebHom QMCUUNNHBI, LienecoobpasHo 03HAaKOMUTBCA C y4ebHoM npo-
rpaMmon ANCLMMINHBI, 3NEKTPOHHbIV BapuaHT KOTOPOW pa3MeLLEH Ha canTe b BIY.

3HaHMe OCHOBHbIX MOJSIOXEHUN, OTPaXeHHbIX B paboyen nporpaMmme AUCLMNIIUHBI, NOMOXET
oOy4aloLmMmMca OpUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO M POflb M3y4aeMoMu
ANCUMNIMHBbI B NOArOoTOBKE Oyaylliero BbIMyCKHWKA, CTPOUTbL CBOK paboTy B COOTBETCTBUM C
TpeboBaHNAMM, 3aN0XKEHHLIMU B MpOrpamMmme.

OCHOBHbIMM (hOPMaMn KOHTaKTHOM paboTbl MO AUCUMUMNINHE SABMAKOTCS NEKUMU, npakTuyeckue
3aHATMS 1 nabopaTopHble paboTbl, NOCELLEHNE KOTOPbLIX 006s3aTenbHO ANsi BCEX CTYAEeHTOB
(kpome cTygeHTOoB, Oby4valoLWmMXca No NHAMBUAYANbHOMY MAaHy).

MoaroToBKa K MPaKkTUYECKMM 3aHATUSM BE4ETCH Ha OCHOBE MNaHOB NPaKTUYECKUX 3aHATUN, KO-
Topble pa3smelleHbl Ha canTe cunuana. B xoge noarotoBkM K NPakTUYECKUM 3aHATUAM Heob-
XOOUMO M3Yy4nUTb B COOTBETCTBMM C BONPOCaMM AS1si MOBTOPEHUSA KOHCMEKTbI NIEKLMIA, OCHOBHYO
nntepaTypy, O3HaKOMUTBLCSA C AONOSTHUTENBHOM NuTepaTypon. Kpome Toro, cnegyet NoBTOPUTb
Martepuan nekuun, OTBETUTb Ha KOHTPOSbHbIE BOMPOCHI, M3y4ynTb 0Opasubl pelleHus 3agad,
BbIMOMNHUTL YNpaxXHEHUs (eCnu Takue NpeaycMoTpPeHbI).

Mpn noarotoBke Kk NnabopaTopHbIM paboTam cneayeT 3apaHee 03HAKOMUTBLCS C TEOPETUYECKNM
Martepuanom, nepeyHemMm npubopoB 1 obopyaoBaHUS, MOPSAKOM BbINOMHEHUA paboTbl. Hy>XHO
00paTnTb BHUMaHME Ha KOHTPOSbHbIE BONPOCHI, 3aBepLialoLme onncaHme Kaxxagown nabopatop-
Hon paboTbl. Mpu 3awmTe nabopaTtopHoOn paboThl CTYAEHT NpeabsBnseT npenogaBaTento oT-
4yeT No YCTaHOBMNEHHOM POpMeE M OTBEYAET HA KOHTPOSbHbIE BOMPOCHI.

Mpy NOAroToBKE K MPOMEXYTOYHON aTTecTaumm Heob6xoanmMo NOBTOPUTL MPONOEHHbLIN MaTepu-
an B COOTBETCTBUM C y4ebHOM NporpaMmmon. PekoMmeHayeTcsa MCnofb30oBaTh KOHCMEKTbI NEKLNA
N UCTOYHMKK, NEPEYUCTIEHHbIE B CMUCKE NnMTepaTypbl B paboyen nporpamme OUCUUNIMHBI, a
TaKkKe pecypcCbl ANEKTPOHHO-BUBNINOTEYHbBIX CUCTEM.

[Ona QOCTMXEHUA nnaHMpyemMbiX pes3ynbTaToB 00y4YeHUS UCMOMb3YHTCSA UHTEPAKTUBHbLIE NEK-
U1K, rpynnoBble ANCKYCCUN.

15. NepeyeHb OCHOBHOM M OOMNOJIHUTENILHOWN NUTepaTypbl, PeCYypcoB UHTEPHET, Heobxo-

AUMbIX OAnA OCBOeHUA AuCumnnJinHbI

a) ocHOBHas nuTepartypa:

Ne n/n NCTOYHUK

MpugaHues, A.C. TennoobMeHHble annapaTbl XONOAWIbHbLIX YCTAaHOBOK : y4ebHo-
meTtogmdeckoe nocobue / A.C. MpugaHues, B.B. AkwunHckas, [.1. AxmeTnaTbivinoea ; MuHum-
CcTepcTBO 0bOpa3oBaHus n Haykm Poccun, KazaHckuin HauMoHanbHbIN UCCneaoBaTenbCKUn Tex-
1 Honornyeckun yHmeepcuteT. — KasaHb : KazaHckMn Hay4yHO-uccnegoBaTenbCkun TeXHoNnornye-
ckun yHuBepcuteT, 2017. — 120 c. : Tabn., rpad., un. — Pexum goctyna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=561194 (gnata obpaweHus: 09.06.2020). — Bnbnu-
orp.: ¢. 110-112. — ISBN 978-5-7882-2247-9. — TeKCT : 3NEKTPOHHbIN.

0) pononHuTenbHasa nuTeparypa:

Ne n/n NcTOoYHMK

PacwenkuH, A.H. TennoobMeHHble annapaTbl HU3KOTEMMNEPATYPHOW TEXHUKNM : y4ebHOe noco-
ove / A.H. PacwenkuH, B.A. Epmonaes ; pea. A.B. [JiomuHa. — 2-e 13g., ucnp. u gon. — Kemepo-
2 BO : KEMepOBCKMIN TEXHONOMMYECKUIA MHCTUTYT NULLLEBON NpOMbILLieHHocTH, 2012. — 169 ¢. —
Pexum goctyna: no nognmcke. — URL: http://biblioclub.ru/index.php?page=book&id=141516 (ga-
Ta obpauweHus: 09.06.2020). — ISBN 978-5-89289-729-7. — TeKCT : 9NEKTPOHHbIN.

B) MH(pOPMaLMOHHBbIE 3aNEKTPOHHO-00pa3oBaTenbHbIe pecypchl:
Ne n/n NcTOYHMK
3 Akynuy, 1.B. PacyeTbl cylimnbHbIX 1 TENNTOOOMEHHbIX ycTaHoBOK / [1.B. Akynu4y. — MMHCK :




Benopycckas Hayka, 2010. — 444 c. — Pexxum goctyna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=89349 (gara obpawenus: 09.06.2020). — ISBN
978-985-08-1192-9. — TeKCT : 3NEeKTPOHHbIN.

AHTuKanH, N.A. PekynepaTtuBHble TennoobMeHHble annapartbl / I.A. AHTukanH, M.C. ApoHo-
Bu4, A.M. bBaknactoB. — Mockea ; JleHuHrpag : 'oc. aHepreTnyeckoe nsag-so, 1962. — 232 c. —
Pexxum poctyna: no nognucke. — URL: http://biblioclub.ru/index.php?page=book&id=212711
(nata obpauleHus: 09.06.2020). — ISBN 978-5-4458-4119-7. — TeKCT : 3NEKTPOHHbIN.

JlykuH, C. dusnyeckoe mogenvposaHvue NpoLeccoB nepegaym Tennotsl : yyebHoe nocobue /
C. JlyknH ; Hayu. pea. P.A. KOanH ; YepenoBeukuin rocyqapCTBeHHbIV yHUBepCUTEeT. — Yepeno-
5 Bel : M3paTtenscTtBo YlY, 2016. — 112 c. : un.,Tabn. — Pexum goctyna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=434810 (gata obpaweHus: 09.06.2020). — bubnu-
orp. B kKH. — ISBN 978-5-85341-639-0. — TEKCT : 3NEKTPOHHbIN.

16. MNepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHust ANs CamocTosATeNbHOM paboThbl
Ne n/n NcToYHMK
1 MeTogunyeckme matepuansl No gUCUUNIMHE

17. NHpopMaLMOHHbIe TEXHONOIMKU, UCNONb3yeMble ANA peanv3auum y4yebHom gucumn-
NWHbI, BKNOYas nporpaMmmMmHoe obecneyeHne, MHPOPMaLNOHHO-CNPaBOYHble CUCTEMbI U
npoceccuoHanbHble 6a3bl AaHHbIX

MporpammHoe o6ecneyeHue:

Win10 (unn WinXP, Win7), OfficeProPlus 2010;

-STDU Viewer version 1.6.2.0;

—7-Zip;

—-GIMP GNU Image Manipulation Program;

—Paint.NET;

—bpaysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer.
MHcpopmaumoHHO-cnpaBo4YHbIe CUCTEMbI U NpocdeccuoHanbHble 6a3bl AaHHbIX:
—Hay4yHas anektpoHHasa 6ubnuoteka eLIBRARY.RU — http:/elibrary.ru/

—WHpopmaumoHHaa cuctema «EgmHoe oOkHO pgocTtyna Kk obpasoBaTenbHbIM - pecyp-
cam» http://window.edu.ru/

—®depnepanbHbli LEHTP MHOPpMaLMOHHO-06pasoBaTenbHbIX pecypcoB — http://fcior.edu.ru
—MMopTan mawuHocTpoeHus — http:// www.mashportal.ru/

—WHdopmaunoHHo-Tematnyeckmn noptan «MalMHOCTPOEHUE, MexaHuKka, MeTannyprus»
http://mashmex.ru/mehanika-mashinostroenie.html

—basa AaHHbIX «CTtaHgapTbl n pernameHTbI» PocctaHpapTa —
https://www.gost.ru/portal/gost//home/standarts

—bubnnoteka TexHnyeckon nutepatypbl TexJnT.py — http://www.tehlit.ru/list.htm

—Bunbnuoteka mawmnHoctpoutens — https://lib-bkm.ru/index/0-9

—3OneKTpoHHO-6nbnuoTeyHasa  cuctema  «YHuBepcuteTckass  Gubnmoteka  online»  —
http://biblioclub.ru/

—0O00 lMonutexpecypc IOBC  «OnekTtpoHHas  OGuMbOnNMoTeka  TEXHMYECKOrO  By3ay
(OBC «KoHcynbTaHT cTyaeHTar) — https://www.studentlibrary.ru/

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:
MynbTumeguinHoe obopyaoBaHue (NMPOEKTop, HOYTOYK UM CTaUMOHAPHLIN KOMMNBIOTEP, SKPaH).

19. ®OHA OLLEHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNETEeHUMN C yKa3aHMeM 3TanoB POPMUMPOBAHUA U NNAHUPYEeMbIX pe-
3ynbTaToB OOYy4YeHus
Kop v cogepxaHue MnaHnpyemble pe3ynbTaTbl 0by4e- OTanbl hopMupoBaHus
KoMneTeHuun (Unu HWs (NoKasaTenu OOCTUXEHMS 3a- KOMMeTeHLMM (pasaensi o0C*
ee yacTn) OaHHOTO YPOBHSI OCBOEHUSI KOMIe- (Tembl) gUCUUNMHLI (cpencTBa oueHu-
TEeHLMM NocpeacTBoM hopMupoBa- U1 MoAynNs 1 ux Ha- BaHUs)
HWUS 3HAHWIW, YMEHWIN, HABbLIKOB) MMEHOBaHeE)
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OrK-1

YMEHME NCMnonb3o-
BaTb OCHOBHbIE 3a-
KOHbl €CTECTBEHHO-
Hay4HbIX AUCLMMNINH
B npodeccroHanb-
HOW OesATenbHOCTH,
NPUMEHSTb MeToab!
MaTtemaTuU4ecKoro
aHanusa n moaenu-
poBaHus, TEOPETU-
YecKoro u aKcnepu-
MeHTanbHOoro uccne-
[oBaHUs

3HaThb:

- OCHOBHbIE 3aKOHbI (OM3UKN, METObI
MaTeMaTU4Yeckoro aHanuasa n moae-
NNPOBaHUS;

- CTaHOapTHble MeToabl TeopeTnye-
CKOro 1 3KCnepuMeHTanbHoOro nccne-
[oBaHUSA PU3nNYecKnx o0 bLEKTOB;

- OCHOBHblE Uaen n metToabl MaTema-
TMKWN KaK YHUBEpPCArbHOro sA3bika Hay-
KM 1 TEXHMKK, CpeacTBa Mogenmpo-
BaHMWS SIBJIEHWI 1 NPOLIECCOB TPEHWS;

1 BBegeHune. OCHOBHbIE
cBefieHns o Tennoob-
MeHHOM 06opyaoBaHUn
2 Tennoo®bmeHHble an-
naparbl

3 TennoobGMeHHbIe yC-
TaHOBKMU

4 Pecypco- 1 3Hepro-
cbeperatome TEXHOMOo-
rm.

5 TpaHcdopmaTopsbl
TENMoThl.

OTyet no nabopa-
TOpHbIM paboTtam

YMeTb:

- NCMONb30BaTb OCHOBHbIE 3aKOHbI
€CTECTBEHHOHaY4YHbIX AUCLUMMIIMH B
npodeccroHanbHon AesTENBHOCTY;
- IPUMEHATL MeTodbl MaTemMaTuye-
CKOrO aHanusa u MoaenMpoBaHus,
TEOPETUYECKOrO U 3KCNepUMEHTarb-
HOro mnccrnegoBaHust B npocdeccuo-
HarnbHOW AeATenNbHOCTY;

- ncnonb3oBatb usnyeckme npmdo-
pbl, NPOBOAUTb U3MEPEHUS hur3nye-
CKUX BENUYMH, TPaMOTHO NpeacTaB-
NATb UX pe3ynbTarhl;

1 BBeaeHue. OCHOBHbIE
cBefeHus o Tennoob-
MeHHOM 06opyaoBaHMM
2 Tennoo®bmeHHbIe an-
napatbl

3 TennoobGmMeHHbIe yc-
TaHOBKU

4 Pecypco- 1 3Hepro-
cbeperatoLine TexHomno-
rmu.

5 TpaHcdopmaTopsbl
TennoTbl.

Otyet no nabopa-
TOpPHbIM paboTam

Bnapetb:

HaBblKaMW NpoBefeHNs aKCNepUMeH-
TanbHOro uccrefoBaHns PU3nN4eckmx
06BHEKTOB;

— -npodheccnoHarnbHON TePMUHONO-
rmemn, UCNonbL3yeMomn Npu peLLeHnn
3agav;

1 BBegeHue. OCHOBHble
cBefeHus o Tennooo-
MeHHOM 060opyaOBaHMM
2 Tennoo®bmeHHbIe an-
napatbl

3 TennoobmeHHkbIe yC-
TaHOBKU
4 Pecypco- u aHepro-
cbeperatoLine TexHomno-
rmu.

1.5 TpaHcdopmaTtopsbl
TEeNnnoThbl.

Otyet no nabopa-
TOpHbIM paboTam

MK-18

YMEHME NMPUMEHNATb
MeToAbl CTaHaapT-
HbIX UCMbITAHUN MO
onpegeneHuo pusu-
KO-MeXaHMN4YeCcKnx
CBOWCTB N TEXHOIO-
rMyecknx nokasaTte-
new Ucnonb3yembix
mMartepuanos un roto-
BbIX U3genumn

3HaTb:

- OCHOBHblE XapaKTepuCTMKn puranko-
MeXaHWYeCKMX CBOWCTB NPOM3BOACT-
BEHHbIX MaTepu1aros;
-TEXHOMNOrMYyeckme nokasaTenu;

- MeToAbl CTaHAAPTHBIX UCMbITAHUN
no onpeperneHnio husnko-
MEeXaHWYECKMX CBOWCTB U TEXHOIOMM-
YeCKuNX NokasaTenen Ncnosb3yemMbix
mMaTepuanoB ¥ roToBbIX U3enui;

1 BBegeHune. OcHOBHble
cBeaeHust o Tennoob-
MeHHOM 060pyaOBaHMM
2 TennooOMmeHHble an-
napatbl

3 TennooGMeHHbIe yc-
TaHOBKMU

4 Pecypco- u aHepro-
cbeperatoLime TeXHOMNO-
mu.

5 TpaHcdopmaTtopsl
TEenmnoThl.

OtyeT no nabopa-
TOpPHbIM paboTam

PedepaTt

YmeTs:

— NCMNONb30BaTb 3HAHUSA OCHOBHbIX
XapakTepucTuk omsmnko-
MeXaHNYeCKNUX CBOWCTB U TeXHOMNor-
Yeckux nokasaTenen Npon3BoacT-
BEHHbIX MaTepuanos Ans nposene-
HUSA CTaHAAPTHbIX UCMbITAHWUIA FTOTO-
BbIX U3Oenun;

1 BBegeHnune. OcHOBHble
cBeaeHus o Tennoob-
MeHHOM 0bopydoBaHUM
2 TennoobmeHHble an-
napatbl

3 TennooGMeHHble yc-
TaHOBKMU

4 Pecypco- u aHepro-
cbeperatoLine TeXHOMNO-
mu.

5 TpaHcdopmaTtopsbl
TENnnoThl.

OtyeT no nabopa-
TOpPHbIM paboTam

Bnanetb:
— MeTofaMu CTaHAApPTHbIX UCMbITa-
HUIW NO onpefeneHnto PuU3nko-

1 BBegeHue. OCHOBHbIE
cBefieHns o Tennoob-
MeHHOM 060pyaoBaHNM

OtyeT no nabopa-
TOpHbIM paboTam




MeXaHNYEeCKMX CBONCTB U TexHomnorn- | 2 TennoobmeHHble an-
YecKMx NnokasaTenien NCnosib3yemblx napatbl

MaTepunarnoB 1 roTOBLIX U3OENWIA. 3 TennoobMeHHble yc-
TaHOBKMU

4 Pecypco- 1 3Hepro-
cbeperatome TEXHOMOo-
.

5 TpaHcdopmaTopsbl
TEnnoThl.

Bonpochbl k ak3a-

ﬂpomex(yTquaﬂ aTrTecTauuda — I3K3aMeH MeHy

19.2 OnnucaHue KpuTepyeB M LIKanbl OLeHUBAaHUA KOMMNeTeHUMW (pe3ynbTaToB OOy4eHus) npwm
NPOMEeXYyTOYHOW aTTecTauum

[nsa oueHmBaHNA pe3ynbTaToB 06y4YeHUss Ha 3K3aMeHe UCNOoSb3YITCA criefyoLlme nokasaTenm
(8YHbI 13 19.1):

1) 3HaHMe y4ebHOro matepuana v BrageHme NoHATUIHLIM annapaTtom Tpubonoruu;

2) yMeHue cBsA3blBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue unncTpupoBaTtb OTBET NpumMepamMu, paktamu, JaHHbIMU HAaYYHbIX CCNeaoBaHUN;
4) ymeHne npuMeHsTb TeEOPETUYECKME 3HAHUA ONA peLleHnsa nNpakTUYeckux 3agad B obnactu
Tpmbonoruu, pewwaTb TUNOBbIE PACYETHbIE 3a4auMn.

Ana oueHMBaHWA Ha 3K3aMeHe ucnonb3yeTcs 4-6annbHas LwKana: «OTAMYHO», «XOPOLLO»,
«Y[OBMETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoLleHne n0Ka3aTene|7|, KpUTepmeB U LUKallbl OUeHNMBaHNA pe3yribTaToB o6yqu|/|;|.
YpoBeHb
cdopmmpo- Lllkana oueHoK
BaHHOCTU
KoMMeTeHunin

KpuTepuu oueHnBaHnsa kKomneTeHunm

Obyyarowutics 8 nonHou Mepe ernadeem roOHAMUUHbLIM arrnapamom
mpuborioauu, crnocobeH unrcmpuposames omeem fnpumMepamu,
hakmamu, daHHbIMU Hay4YHbIX uccredogaHul, MpUMeHsImb meopemu- | [loebileHHbIU
yecKue 3HaHUs OJ151 pPeweHUs1 murosbix pac4YémHbix 3aday u rnpakmu- ypOBeHb
yeckux 3adaHuli bosiee 8bICOKO20 YPOBHS CIIOXHOCMU 8 obriacmu
mpubosioauu.

Obyuyarowutica enadeem noHAMUUHbBIM annapamom mpubosnoauu,
criocobeH unnrcmpupogams omeem rpuMepamu, ghakmamu, rnpume-
HSIMb mMeopemuYecKue 3HaHUS Mpu peweHuU muroebix pacyémHbix Basosnll ypo-
3aday, dorlyckaem He3HaqYumesibHble OWUBKU Npu peweHuU npakmu- 8eHb
yeckux 3adaHuli bosiee 8bICOKO20 YPOBHS CHOXHOCMU 8 obriacmu
mpubonoauu.

Obyuyarowutica enadeem yacmu4HoO meopemuyecKuMu ocHogamu
mpuborioauu, hpaemeHmapHo criocobeH usnocmpuposames omeem
npumepamu, hakmamu, 8 pside crydaes 3ampyOHsIemcs NPUMeHsImb lNopoeosnili Ydoenemeopu-
meopemuyecKue 3HaHUS Npu peweHUU muroebkix pac4émHbix 3aday, ypOoBeHb meJibHO

He eceada criocobeH pewums npakmuyeckue 3adaHusi 6osiee 8bICOKO-
20 YPOBHS crioxxHocmu 8 obnacmu mpubosioauu.

Omeem Ha KOHMPOIIbHO-U3MePUMEIbHbIU Mamepuasl He coomeem-
cmayem 1106biM MpeM U3 NepeyqucsieHHbIX nokazamenel. Obyyato-
wutics deMoHecmpuUpyem ompbI8OYHbIE, (hpacMeHMapHbIe 3HaHUS, -
donyckaem 2pybble owubKuU Npu peweHUU muroebiX pac4émHbIX 3a-
O0ay 1ubo He umeem nipedcmasneHusi 0 crnocobe Ux peweHus.

Omnu4Ho

Xopowo

Heydosnemesopu-
meJsibHO

19.3. TunoBble KOHTPONbHbIE 3aA4aHUA U UHbIE MaTepuarbl, HeOOXoAUMbIe ANs OLEeHKU 3Ha-
HWUW, YMEHUI!, HaBbIKOB U (MNKN) onbiTa AEATENLHOCTU, XapaKkTepusyrwme atanbl hopMupoBaHUs
KOMMNEeTEeHLUN B npoLecce 0CBOEHUA o6pa3oBaTesibHOW NporpaMmbl

19.3.1 lNMepeyeHb BOMPOCOB K 3K3aMeHY:
1 Knaccundumkaums TennoobmMeHHbIX annapaTtoB. TennoHoCUTenu.
2 OnpegeneHne onsnyecknx napaMmeTpoB U CKOPOCTEN ABMXEHNSA TENNIOHOCUTENEN.
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PekynepaTtuBHble TennoobMeHHble annapaTbl HeNpepbIBHOrO AencTBus. [1poekTnpoBaHue pekynepaTuB-
HbIX TENNOOOMEHHbIX annapaToB.

TennoBon pacyeT, KOHCTPYKTUBHbLIN, NOBEPOYHbINA, TMOPABIMYECKUIA pacyeThl.

PekynepatuBHble TennoobMeHHble annapaTbl NePUOANYECKOro AENCTBUS.

PereHepaTtuBHble TennoobmMeHHble annaparthbl.

TennoobmeHHbIe annapaTbl CMeLlnBatoLero Tmna.

BbinapHble yCTaHOBKM.

OncTunnaumoHHble U pekTUUKaLMOHHbIE YCTaHOBKMN.

CyLlunnbHbIe YCTAaHOBKM.

Knaccudurkaumsa BTOpUYHbBIX 3HEPreTUYECKNX pecypcoB. Ponb BTOPUYHBLIX 3HEPropecypcoB B TOMMNBO U
TennonotpebneHnn pasnunyHbiX oTpacnen NPOMbILLSIEHHOCTMU.

VIcTouHUKM 06pa3oBaHusi, BUabl 1 BO3MOXHOCTM YTUNM3aLMM BTOPUYHBIX SHepreTudeckux pecypcon. O6o-
py4oBaHuWe Mo NCMONb30BaHMI0 BTOPUYHBIX 3HEPTrETUYECKNX PECYPCOB.

OHepreTnyeckas apHEKTUBHOCTb MCMONb30BaHUS BTOPUYHbIX TEMMOBbLIX PECYPCOB 418 TENNOCHAOXEHUS.
TepmoagmHammnyeckne ocHOBbI TpaHcopmauum TennoTtbl. OCHOBHbIE TUMbl YCTAHOBOK Afst TpaHCcdopmMaLumm

TEennoThl.
Paboune areHTbl U XnagoHoCUTeENu B TpchcbopmaTopax TennoTbl. XonoausbHble YCTaHOBKU

—_
(6]

19.3.2 NMpumep nabopatopHomn paboThbl

Na6opaTtopHas pa6oTta 1.«MccnegoBaHMe NNacTUHYATOro TeNfI006MEHHUKa»
Llenb paboTbl: M3y4eHne KOHCTPYKLMM U NPUHLMNOB paboThbl NnacTuHYaTbiX TENN00OMEHHU-
KOB.

3anayun paboThbl:
1. 3akpenneHne cBedeHUn 0 PU3NYECKOM CYLLHOCTM NEpPeHOca Tensa OT ropsiyero TeNIOHOCU-
Tensa K XonogHoOMy U aHanum3 oakTopoB, BIIMSIOLWMX HAa ONTUMU3aLUUIo 3TOro npoLecca.
2. OnpegeneHne K03MULMEHTOB TEMNOOTAAYM B PEKYNnepaTUBHbIX TENIO0OMEHHMKAX Npu
NPSAMOTOYHON U NPOTUBOTOYHOM CXEMaX OBMXXEHUSI TEMNOHOCUTENS.

OcHoBHble cBeaeHus

TennoobmeHHbIMX annapatamun (TennoobMeHHMKamMK) HasbIBalOTCA YCTPOWCTBaA, npeaHa-
3Ha4YeHHble AN nepegayn Tenna oT OAHOro TennoHocutTensa K gpyromy. Mo npuHuMny gencrasung
TennoobmMeHHble annapaTtbl NoAPasaensaAlTCa Ha Tpy BUAA: pekynepaTuBHble, pereHepaTuBHbIE U
cMecuTerbHble.

B TennoobMeHHbIX annapartax pekynepaTtuBHOro Tuna Tenno nepegaeTcs OT ropsdero Ten-
NOHOCUTENSA K XOMOAHOMY Yepes pasdensitollylo UX CTEHKY, KOTopasl Ha3blBaeTCs MOBEPXHOCTLIO
HarpeBa TennoobMeHHOro annapara.

MHTEHCUBHOCTL paboThl TENNOOOMEHHOIO annapaTta xapakTepmusyeTcs KOnmM4yecTBOM Tenna,
nepefaBaemMoro yepes eguHuULy NOBEPXHOCTU Harpesa B eOUHULY BpeMeHu. JTa BennyMHa 3aBu-
CUT OT PU3NYECKUX CBOWCTB TeMnoHOocUTENen (BA3KOCTb, TENNONPOBOAHOCTb, NAOTHOCTb, TENO-
€MKOCTb), O pexmnma nx OBUXKEHUS, OT KOHCTPYKTUBHbIX OCOBEHHOCTen annaparta (pa3mMepbl, maTte-
puarn, CoCTOsiHME MOBEPXHOCTU Harpesa), OT cpegHen Mo NOBEPXHOCTM Harpeea pasHOCTU Temne-
paTyp mMexay rpetoLlen n oborpesaemMon cpegon.

Mpun pacuyeTe TeNNOOOMEHHbLIX annapaTtoB U3MEHEHNE TeMnepaTyp TENSIOHOCUTENEN Npu nx
OBWKEHUN MO TennooOMEHHUKY YYMThIBAETCS BBEOEHMEM B pacyeTHy hopmyny cpegHero rora-
pudmuyeckoro TemnepaTypHoro Hanopa At. BnnsHue octanbHbiX dakTopoB y4UTbIBAOT BBEAEHU-
eM koadpduumneHTa Tennonepegayn k, KOTopbir No U3NYECKoOMy CMbICITY NpeacTaBnseT cobom Ko-
NM4YecTBO Tenna, NnepeaaBaemMoro B eAnHULY BpeMeHU Yepes equHuLy NOBEPXHOCTM Harpesa npu
pa3HOCTM TemnepaTyp Mexay TENNOHOCUTENAMMK B 0guH rpagyc. Popmyna ans pacyera KonuyecT-
Ba Tenna, nepegaBaemoro B TennoobMeHHOM annapaTe 3a eAvHULY BPEMEHN.

3HaueHue cpegHero norapudmMmuyeckoro Hamnopa At 3aBUCUT OT HauanbHbIx [H » 12HK koHeu-

HbIX H g , o TEMNEpATYp TennoHocutenen (t; — ropsaYnii TENNOHOCUTEND, t, — XONOAHBIN TENNOHOCH-

TeJ'Ib), a Takke OT CXeMbl BKITHOYEHUSA TEMNOOOMEHHOrO annaparta, T.€. OT B3aUMHbIX Hal'lpaBJ'IeHVIVI
OBWXEHNSA TENNOHOCUTENEN.



CyLLecTByeT TpM OCHOBHbIE CXE€Mbl BKIHOYEHUS: NPSIMOTOYHAsi, MPOTMBOTOYHAs U Nepekpe-
CTHasi, a TakKe MHOXECTBO CMELLaHHbIX CXEM, MONyYaeMbIX B pe3yrbTaTe pasfuyHbIX KOMOMHaLMM

OCHOBHbIX cxem (puc. 1).
PucyHok 1 — TUnNnyHble KOHCTPYKTUBHBIE CXEMbI PEKYNEPaTUBHbIX TENNOOOMEHHbIX annapaTos

a — «Tpyba B TpybGe» NPOTUBOTOK; 6 — KOXKYXOTPYOHbIA MPOTMBOTOK; B, I, [ — KOXYXOTPYOHbIA MHO-
rOKpaTHbIA NEPEKPECTHbIN TOK; €- TPyOYaThIN NePeKPECTHbIN TOK; XX — NacTUHYaTo-
pPeBPUCTLIA NEPEKPECTHDBIN TOK; 1- rOpsiunin MOTOK; 2 — XONOAHbIN NOTOK

INpn NPAMOTOYHON CXEME ABMXKEHUSI FOPAYNIA U XONOLHBIA TENFOHOCUTENN OBUXYTCS BOOSb
NOBEPXHOCTM HarpeBa B OAHOM HarnpasfeHun Tak, YTO Ha BXo4e B annapat Tenso nepegaercs ot
ropsvero TEenmoHOCUTENS K XONOOHOMY MPW OTHOCUTENbHO GonbLUOKM pasHOCTM Temnepatyp. Ha
BbIXOA€E M3 annapaTa Tenmno nepegaeTcsa OT OCTbIBLUEro ropsyero TenfIOHOCUTENS K XONTO4HOMY Mpu
MeHbLLEN pa3HOCTN TemnepaTyp.

MpoTnBoTOYHAA cxema (NPOTUBOTOK). [pu aTOM cxeme OBWXeHMs TennoHocutenu 1 un 2
ABWXYTCHA BOOMb NOBEPXHOCTU Harpesa B NPOTMBOMOSOXKHbBIX Tak, YTO BXOAALWMI B annapart rops-
YU TeNNOHOCUTENb OTAAET TENJO YXXe NOJOrPETOMY TEMIOHOCUTENIO.

KoadhbdumumeHT Tennootaaum k B TennooOMeHHbLIX annapaTtax onpenensiT oObl4HO Mo
dopmynam Ana MNrOCKON CTEHKWU, T.K. TPYOKM TeNnnoOOMEHHMKOB MMEIT HeEGONbLUYIO TOMWUHY MO
CpaBHEHMIO C UX anameTpom. lonyyeHHble hopMysibl MO3BONAOT CPaBHUTbL CpeaHeTemnepaTyp-
Hble Hanopbl NpY PasfiMYHbIX CXeMax OBUXKEHMS TennoHocutTenen. AHanms nx nokasbiBaeT, YTo Npu
OAMHAKOBbIX TEMMepaTypax TENIOHOCUTENEN Ha BXOAE U BbIXO4E UX TENNOOOMEHHOro annapara, B
NPOTMBOTOYHOM TEennooOMeHHMKE TemnepaTypHbI Hanop nonyyaetca Havbonbwum. bnarogaps
OOonbLUON BenMYMHE TemnepaTypHOro Hanopa paboyasi NOBEPXHOCTb NPU NPOTUBOTOYHOM CXEME
oonbLue.

Ana onpegeneHusa koaddpuumeHTa Tennonepenadn TpebyeTcs 3HaTb KONMMYECTBO Tenna,
nepegaHHoro 3a eauHULYy BpEMEHM B TENNOOOMEHHOM annaparte, CPeAHIO pas3HOCTb TeMnepaTtyp
At mexagy ropsiuMM 1M XonoAHbIM TENSIoHoCUTENSAMIU 1 pasmep nosepxHoctn F. KonmyecTtBo Tenna
onpeaensieTcst No pacxoay TENSIOHOCUTENEN, UX TEMMOEMKOCTM U U3MEHEHUIO UX TemnepaTypbl B
TennoobmeHHoMm annapate. B ngeanbHom annapare, paboTtatowem 6e3 TennoobmMeHa ¢ OKpyxato-
LLen cpegon, KONMYecTBO Tensa, OT4aHHOE ropsvmMm TennoHocuTenem Qq, AOMKHO PaBHATLCS KO-
nnyectBy Tenna Q, NONy4eHHOMY XONOAHbIM TEMMOHOCUTENEM.

OnuncaHmne nabopaTtopHOM YCTaHOBKMU
OcHoBHbIMK an1eMeHTaMn nnabopaTopHOM yCTaHOBKK (pUc. 2 1 34) aBRSOTCA NNacTMHYaTbIn
TeNNOOOMEHHWNK C ABWMXEHWEM TropsAYvero TEMSOHOCUTENSA MO BHYTPEHHEMY KOHTYPY U XONOOHOro
TEeNNOHOCUTENS NO BHELLUHEMY.



[ns namepeHnss TemnepaTtyp TEMNNOHOCUTENEN crnyXaT TeMmnepaTypHble AaTYMKKU, YCTaHOB-
NeHHble Ha BXode U Bbixode TennoobmMeHHMKa. HanpaBneHue NoToka ropsvyero TenSIOHOCUTENS BO
BCEX 3KCMEepPMMEHTaX OCTaeTcs NOCTOsIHHLIM. B paccmaTtprnBaeMom annapaTe OH HanpasreH crieBa
HanpaBo. MWHYTHLIN pacxod ropsyvero TeNIOHOCUTENst AN annapaTta onpeaenseTcs no U3mMeHe-
HWIO NOKa3aHWi CYeTYMKa 3a 3aaHHbI MPOMEXYTOK BPEMEHW. XOMNOAHbLIN TENSIOHOCUTENb MOXET
MEHSITb HanpaeneHue nooyepeaHbIM NU3MEHEeHMEM nepeknvaTens paboTbl HACOCOB NMPSIMON U 06-
paTHOM MOAAaYM XMAKOCTM. 3a CYET 3TOro Nerko peanunaytoTcs CXeMbl NPSMOTOKa M NPOTMBOTOKA
ansa obomx TennoobmeHHMKoB. Pacxoa B cucteme XONo4HOro KOHTypa MOCTOSHHBLIN U paBeH 0,7
n/MuH.

PucyHok 2 — Cxema akcnepMMeHTanbHOW yCTaHOBKK

1 — CrMBHOWM KpaH ropa4vero TENSIOHOCUTENS, 2 — LMPKYNSIUMOHHBIA HAcOC Nogayn ropsiiero Tenno-
HocuTensd, 3 — BogoHarpeBaTenb CO CTyNeH4YaTbiM ynpaBreHneM HarpeBoM, 4 — CHETYMK pacxoda
ropsvero TennoHOCUTENS ¢ MMNYMbCHBIM BbIXOAOM, 5 — aTynk TemnepaTypbl ropsyero TenoHoCK-
Tenda Ha BxoAe B TennoobmMeHHuK T1, 6 — nnacTyHYaTbIn TENNO0OMEHHUK, 7 — AaTymK TemnepaTypbl

ropsvero TennioHocuTensd, 7 — gatyMk Temnepartypbl XOnogHoro TenfnoHocutens T3, 8 — Hacoc no-
Aayun XONOAHOro TEMMOHOCUTENS NPOTUBOTOKOM,

9 — Hacoc nodayy XonoAHOro TEMNoHOCUTENs NpsAMoTokoM, 10 — pe3epByap XONOAHOro TEMOHO-

cutend, 11 — gaTtynk TemnepaTtypbl ropsdero TENIOHOCUTENS Ha BxoAe TennoobmeHHuka T2, 12 —
AaTymK TeMnepaTypbl XONIO4HOro TennoHocutens T4.

PucyHok 3 — ®oTorpadus nabopaTopHON yCTaHOBKK

Mopsapok BbINONMHEHUs1 paboThbl
1. M3yuntb meTogudeckue ykasaHusi, 3arotoButb popmy oTyeTa O npoBefeHHon paboTe, B
KOTOPYIO BHECTU Ha3BaHue U uenb paboTbl, OCHOBHbIE CBeAeHMS 06 n3yvyaemblx npoueccax, Cxemy
9KCNepMMEHTanNbHOW YCTAHOBKKU, roTOBY0 Tabnuuy 1 ons 3anucu pesynbTaToB U3MEPEHUIA U Bbl-
YUCNEHUN.



2. MoakntounTe aBTOMaTM3NPOBaHHbIV cTeHa K USB pasbemy KomnbloTepa.

3. BbizBaTb nporpammy cbopa n o6paboTkn aaHHbIX nlabopaTtopHon paboTtbl Myck —
MeasLAB — «[lnacTuH4aTbi TENNI00OMEHHMKY

4. Ha nuueBor naHenu BHECUTE Ha3BaHWE COXpPaHAEMOro dawna u 3anycTute nporpammy
KHOMNKoW «[lyck» (PUCYHOK 4).

5. MoAroToBUTL YCTAHOBKY K WUCMbITAHUAM TEMNNO0OMEHHUKOB. YAOCTO-
BEPUTLCS, YTO YpOBEHb BOAbl HabMnogaeTcs B 3anMBOYHOM YCTPOWCTBE U HMKE ero cepeauHbl, B
NPOTMBHOM Cly4Yae AONUTb XUOKOCTb B CUCTEMY.

6. BknounTb nuTaHne cteHaa kKHornkon «CeTby

7. Bkntountb Hacoc BK2 n BogoHarpeBatenb kHomnkon «BK1».
YcTaHoBUTE pexxum HarpeBa ao 40-50 1 1C

PucyHok 4 — Jlnuesasi naHenb KOMNbIOTEPHOW CUCTEMbI U3MEPEHUS

Mocne BbiIxoda Ha NOCTOSHHBIN pexnm 40-50 | IC BKMOYUTE Nogadvy XxonoAHOro TenneHoCUTEnNs ¢ no-
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Na6opartopHas pabora
"WcnbiTaune NNacTMHYaToro TennoobmeHHnKa"
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MOLLIbIO BbIKItO4aTensa TyM6nepa Ha naHenu ynpaeiieHna CtTeHaom (nono>|<eHv|e BBEpPX pexunm npamMoTo-
Ka, NoJ10XXeHne BHUS - I'IpOTI/IBOTOKa)

8. Mpn ycTaHOBNEHUN CTAaUMOHAPHOrO TEMNMOBOr0 peXxnma 3aHecTu pesyrnbTaTbl U3MEPEHUI B
Taon. 1.
0. M3mMeHUTb HanpaBreHme nogayun XorogHoro TENOHOCUTENS

(nonoxeHue Tymbnepa BHM3) 1 NOBTOPUTb 3KCMEPUMEHT.

10.  BbiBecTu TemnepaTypy HarpeBaTensl Ha HOBbI YpOBeHb, HO He 6onee70 C.
11.  MosTopuTb n.n. 8-10 ANs HOBOrO YPOBHA TeMMepaTypbl FOPSYEro TENMNOHOCUTENS.

12. Onpegenutb cpeaHuin norapudMUYEcKUin TeMMNEPaTyPHbIA Harnop U Ko3MMULIMEHT Tenno-
nepegayun Ans UcnbiTaHHbIX TENOOOMEHHUKOB B peXMMax NpsiMOTOKa M NPOTMBOTOKA.

13.  PesynbTaTbl U3MEPEHWI U BLIYUCIIEHWI 3aHECTU B Tabnuub! 1.

Tabnuua 1. PesynbTathl M3MEPEHMA U BbIYMCNEHUN npu  wuc-
NbITaHWUSAX NNACTUHYATOrO TenroobMeHHMKa

3HaueHus M3MEPEHHbIX U BblHUCIIAEMbIX NapamMeTpoB

NeNe T1 T2 | T3 T4 Mr Mx Qr Qx Atr Atx | Atcp k
n/n °c °c °c Oc | krlc Kr/c Bt Bt °c °¢c °¢c BT/(M**K)
MpsimoTok
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MpoTuBoTOK

KOHTpOﬂbeIe BOMpPOCHLI
1. Haszosute npenmyLwiectsa U He4OCTaTKN UCTbITaHHbIX TENNOOOMEHHbIX annapartos.

2. UTto HasbiBaeTcsa KoadduuneHToM Tennonepegadn? Kakos pmsnyecknin cMblicn egu-
HULbI €ro n3mepeHnsn?

3. Kakue cakTtopbl 1 napameTpbl TENIOOOMEHHbIX annapaToB BAUSIOT HA BENIMYMHY KO-
adduumneHTa Tennonepegayn? B 4dem 3aknoyvaloTCA NpeuMyLlecTBa MPOTMBOTOYHOW CXEMbl MO
CpaBHEHMIO C MPSIMOTOYHON?

4. MoxeT nu TeMnepartypa ropda4ero tenrioHocuTena Ha BbiIXoge u3 Tennoob-
MEHHMKA ObITb MEHbLLIE TeMnepartypbl XONoAHOro TenyIoOHOCUTENA Ha BbiIXoae 13 TennoobmeHHuka?

5. B kakux cnydyasix npu pacyete TennooOMeHHMKa MOXHO MONb30BaTbCs cpep-
HUM apuUdPMETUYECKUM TeMMNepaTypHbIM HANopom?

6. B kakmx TeXHONorn4eckmnx npoueccax NcnoJib3yrTCA TennoobMeHHble annapaTbl?

19.3.3 TecTOBbIe 3agaHus
He npegycmoTpeHsb!

19.3.4 MNMepeyeHb 3a4aHNM AN KOHTPOJbHbIX paboTt
He npegycmoTpeHsb!

19.3.5 Tembl KypcoBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl pechepaTtoB U AOKNafoB

O6ocHoBaHHOCTL BbiOOpa TeNNoobMeHHOro 06opyaoBaHuUs.
Cnocobbl nosblweHns ahHeKTUBHOCTU TennoobMeHHOro o6opyaoBaHus
Cnocobbl noBbIWEHUA 3PEKTUBHOCTM KOXKYXOTPYOHbIX TENNOOOMEHHbIX annapaTos.
MepcnekTnBHbIE KOHCTPYKLMM TENNTOOOMEHHbIX annapaTos.

5. Cnocobbl noBbIWeHNA 3PPEKTUBHOCTU TpyBUaTbIX TENIO0OOMEHHbIX annapaToB, OXNaX4aeMblX
BO3YyXOM.

6. Cnocobbl NoBbILEHNA 3MHEKTUBHOCTN 3MEEBUKOBLIX TENITOOOMEHHbIX annapaToB.

7. WHTeHcudukaumnsa tennoobmMeHa B TeNNIO0OMEHHMKAX.

8. Cnocobbl NoBbIWEHNA 3PPEKTUBHOCTU NNACTUHYATLIX, NNACTUHYATO-PeBdPUCTLIX TennoobmeH-
HUKOB.

9. CoBepLUEeHCTBOBaHNE TEXHONOMMYECKOro npoLecca n3rotosrneHns opebpeHom Tpyosbl.

Ao~

19.4. MeTogu4yeckmne matepuanbl, onpegensowme npoueaypbl OLeHMBaHUA 3HaAaHUNA, YMEHUN, Ha-
BbIKOB U (UN1N) onbiTa AeATENIbHOCTU, XapaKTepuU3yrLmMxX 3Tanbl GopMUpPoOBaHNA KOMMNETEHLUI

OueHKa 3HaHUIN, YMEHN N HABbIKOB, XapakTepuaytoLas atanbl GOpPMUPOBAHUSA KOMMNETEHLN B
paMKax U3y4YyeHus1 OUCLMNINHBI OCYLLECTBIISIETCA B XO4€ TEKYLLUEN U NPOMEXYTOYHOM aTTecTa-
Lun.

TeKkyLnn KOHTPONb yCneBaeMoCT NPOBOANTCH B COOTBETCTBUN C [NonoXeHnem o TekyLlen aT-
TecTaumm obyvalLwmxcs nNo nporpammMam Bbicwero obpasoBaHus BopoHexckoro rocyaapct-
BEHHOr0 YHMBepcuTeTa. TeKylWMn KOHTPOSb ycneBaeMoCTU MpoBOAUTCA B dpopMax. OpOH-
maribHbIX 0rpocos, om4yemos o f1abopamopHeiM pabomam. Kputepum oueHnBaHus npusege-
Hbl BbiLLE.



MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBUU C [MONOXKEHMEM O NPOMEXYTOYHOW
aTTecTaumm obydarLmxca no NporpaMmmam Bbicluero obpasoBaHus.
KoHTponbHO-n3MepuTenbHble MaTepuarnbl MPOMEXYTOYHOM aTTecTauumn Bkho4YatoT B cebs Teo-
peTuyeckmne BOMPOCHI, NMO3BOMSAIOME OLEHUTbL YPOBEHb MOMYYEHHbIX 3HAHUA U NPaKTUYECKoe
3aaHue, No3BoNsoLLEE OLEHUTb CTENEHb CHOPMUPOBAHHOCTN YMEHUIN 1 HABbIKOB.

Mpw oLEeHNBaHNM UCMOSBb3YIOTCS KONMYECTBEHHbIE LUKanbl OLeHOK. KpuTepumn oueHmBaHust npu-
BeOeHbl BblLLE.



