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1 llesin 0CBOEHUS THCHHNJIHHBI

[lensMu OCBOeHHMS JUCLMIUIMHBI «TepMOAMHAMHUKAa W TeIUIONepenayay
SBIAOTCS (OPMHUpPOBaHME 3HAHWNA, YMEHHH, HaBBIKOB, B TOM YHCJE Ha OCHOBE:
npuoOpeTeHre HOBBIX 3HAaHWH, WCIONB30BaHHE PAa3IHYHBIX (OPMBI OOydeHHS,
HH(GOPMALIMOHHO 00pa3oBareIbHBIX TEXHOJOTWH; HMCIOIb30BaHUE OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYUYHbIX JUCUHMIUIMH B NMpOo(ecCHOHAIbHON eATelbHOCTH,
NpUMeHeHHe  METOJOB  MaTeMaTH4YeCcKOro aHalu3a W MOJICIHPOBAHHS,
TEOPETHYECKOTO M OKCIIEPUMEHTAJLHOIO  MCCIENOBaHUsS IpH  peLIeHUH
npodecCHOHANBHBIX  3a/la4y; CaMOCTOSTENbHOH, WHAUBHIYyaJIbHOH paboThI,
MIPUHATHIO OTBETCTBEHHBIX pEIIeHHH B paMKax cBoed mpodeccHOHAIbHOM
KOMITeTeHLMH; (HOpMyTUpOBaHus NpodecCHOHANbHBIX 3a7a4 M HAaXOIUTh IMYTHU UX
pelleHHs;  OpraHU30BBIBaTH M OCYIIECTBISATH TMOMCK M yCTpaHEHHs
HEeUCIPaBHOCTEH aBUAIMOHHOM TEXHUKH TMOATOTOBUTH K IPAMOTHOMY U INIyOOKOMY
YCBOGHHIO THUCHHUIUIMH «Teopus aBHAIlMOHHBIX ABUrareneiy», «KoHcTpykuus u
MPOYHOCTH aBUAIIMOHHBIX JBUTATENIC.

Jlns nocTHXKeHMsl MOCTaBNEHHBIX Lieliel B paMKaxX JUCLHUIUIHHBI PellaloTcs
ClIeyIOLIHe 3a/1a4U:

- OBNAJeHHE TEeXHOJOTHSIMH IPUOOpPETEeHUS HOBBIX 3HAHHM, HMCIOJIb30BATh
pa3znuyuHble (opMbl 00ydeHUs, HHPOPMALIMOHHO 00pa30BaTe/ibHble TEXHOIOTHH 110
NpUOOpPETeHHI0 HABBIKOB pacuera MapaMeTpoB TePMOAMHAMUYECKHUX IIPOLECCOB,
NpPOTeKaIOIUX B aBUALIMOHHBIX JBUraTeNsiX, HA OCHOBE 3HAHUM TePMOJUHAMUKH U
Teruionepenaye;

- OBJIaJIeHHE MeTOoJaMM M INpUEMaMU MCIIOJIIB30BAHUS OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAY4YHbIX  JIUCUMIUIMH B  NpodecCHOHAIbHOM  JeATeIbHOCTH,
NPUMEHATh  METOJIbl ~ MareMaTHYeCKoro  aHajlu3a U MOJEIUpPOBaHHS,
TEOPEeTHUYECKOT0O W  SKCIIEpUMEHTANbHOTO  HCCIENOBaHHS IpH  pelIeHHUHU
npodeCcCHOHANBHBIX 33J]a4 HAa OCHOBE 3HAHUN TEPMOAVUHAMHUKH H TeIUloNepeadH;
-HaBbIKAMH YBEPEHHOCTU B BbIOOpe (OpM M METOJOB pelleHMs 3ala4 B XOIe
nMpoeCCHOHANBHOM  JeATebHOCTH, YMEHHS aHallM3UpOBaTh  IOJNy4EHHbIE
pe3ynbTarhl;

- OBJIaZIEHHME METOJIaMHU NPOBEJCHUS IKCIIEPUMEHTOB, HaBbIKaMU 0000ILEeHus
MOJIyYeHHBIX pPe3yNbTaToOB, KYyJIbTYpbl W TOYHOCTH B padore ¢ 1abopaToOpHBIM
o0opynoBaHHEM, U3MEPUTEIbLHBIMU ITPUOOPAMH U BEIYMCIIUTEIBHON TEXHUKHY;

- OBIaJieHHe HaBbIKAMHU pacueTa IapaMeTpoB TepPMOJMHAMHYECKUX
NPOLECCOB, NMPOTEKAIOIIUX B AaBHALMOHHBIX ABHUraTelsiX C LENbI0 MNOATOTOBKH K
CaMOCTOATENBHOM, UHIMBUYalbHOH paboTe, MPUHATHIO OTBETCTBEHHBIX PeLICHHH
B paMKax cBoeil MpodecCHOHaNbHON KOMIETeHIIMHY;

- OBJIAJCHHE HABBIKAMH (QOPMYIHUPOBKH TNpOodeCcCHOHANBHBIX 3alad M
HaXOXKIEHHUs MyTeH X pelleHHH, MOJyYeHHbIX 10 JUCLUUIUIMHE TEPMOAHHAMHUKA H
Teruionepenaya;

- OBJIaJleHHe MeTOaMM OLIeHWBaHUS TepPMOAMHAMHUUYECKHUX IIPOLIECCOB,
NPOTEKaloLMX B aBUALIUOHHBIX JBUIaTEeNIsX;



- OBJIaJieHUE METOJHKOHN opraHuMzalMMd KW OCYUIECTBJICHHUA TIOHCKa H
YCTpaHCHHUA HEHCHpaBHOCTCﬁ aBUALIMOHHOM TEXHHUKH C YYETOM 3HAaHUU
TEPMOJUMHAMHKH H TCILJIOIIEPEAaqH.

HHCHHI‘IJ’IHH& obecrieynBaeT ITOArOTOBKY BBIITYCKHHUKAa K 3KCIINTyaTallHOHHO-
TEXHOJOTMIECKOMY BHOY HpO(l)eCCHOHaHBHOﬁ OeATeJIbHOCTH.

2 MecTto aucuuninibl B crpykrype OIIOII BO

Jucipmmmaa «TepMonwHaMMKa M Teruionepenada» IMpeacTaBiseT coOoi
JUCIHHMIUIMHY 06a30Boit YacTu npodeccruoHanbHoro uukia aucuumuiny (C3).

JlaHHasi MHCHMIUIMHA Oa3upyeTcs Ha pesyiabTarax oOydyeHUs, MOJYYEHHBIX
NpU U3yYeHUH AUCHMIUIMH: «MareMmatuka», «IHpopmatukay», «Pusnka», « Teopus
TPaHCIOPTHBIX CHCTEM.

JlucuuninHa «TepmoarHaMuKa U Temonepeaa4ya» SABIISIETCSH
obecrieunBaromeit ans  gucuumuinH:  «Teopust aBUALMOHHBIX JBUTrATENEn»,
«KoHCTpyK1IMS U TPOYHOCTh aBUALIMOHHBIX JIBUTaTEJIEN».

JuciuminHa uzyvyaercs B 5 U 6 cemecTpax.

3 KomnereHunu oGyuyarmierocsi, popMupyemMbie B pe3yabTaTe OCBOCHHS
AUCHHIIIHHBI

[Tporiecc ocBoeHMs JUCHMILIMHBI «TepMoaMHAMHKa U Telolepenada
HarpapieH Ha GOpMUpPOBaHUE CIEAYIOLUIUX KOMIIETeHIUH:

[lepeueHb U KOI [TepedeHb MIaHUPYEMBIX PE3YJIBTATOB 00YUYEHUS 10
KOMITeTEHL[U I JIUCLIUTUIHHE

CnocoOHOCTBIO U 3HaTh:

TOTOBHOCTBIO -4TO METOJIbI U MPHEMBI NPHOOPETEHHsI HOBBIX 3HAHUIA,
npuoOpeTaTh HOBBIE | UCIIOJIB30BATh pa3iiuyHble GopMBl 00yUeHHUs,

3HaAHUA, HHOOPMAIIMOHHO 00pa30oBaTellbHbIe TEXHOIOTHH,
HCIOJIB30BaTh KacaloIIMXCcs TEPMOJUHAMUKHU U TeIIonepeayn;
pasnu4Hbie GOpPMbI -MeTO/Ibl pacyeTa napaMeTpoB TEPMOIUHAMHYECKHX
oOyueHHs, IIPOLIECCOB

HHGHOPMALIHOHHO -METO/Ibl TEPMOJIMHAMUKH [103BOJISIIOT IIOHATH CYIIHOCTh
oOpa3oBaTelbHbIE TEPMOIMHAMUYECKHUX MTPOLIECCOB, aHAIU3UPOBATh I'a30BbIE

texHonoruu(OK-21); | MOTOKH, 3aKOHBI IPOTEKAHUS TEPMOAUHAMUYECKUX
nponeccoB B I 'T/l, myTH UX cOBepLIEHCTBOBAHMS.

YMmerTs:

-CaMOCTOSITeNIbHO CTPOUTH NIPOLecC IPUOOPETEeHHs] HOBBIX
3HAHMH, UCTIOIB30BaTh pa3IHYHbIe (POPMBI OOYUYEHHH,
HHOOPMALIMOHHO 00pa3oBaTesIbHble TEXHOMOTUH IS
NPOBEICHUS pacy€éTOB NapaMeTPOB TEPMOJMHAMUYECKHX
IPOIIECCOB MPH PellieHUH NMpodecCHOHANBHBIX 3a/1ad,
KacaroUIMXCsl TEPMOJIMHAMMUKHU U TEIUIONEpEaayH.




ITepeyens u kon

[TepeueHb MIaHUPYEMBIX pe3yJIbTaTOB 00yUeHHs 10

KOMITETEHIIHH JUCHUITIIHHE
Bnaners:
-HaBBIKAMH pacyera rnapaMeTpoB TePMOAMHAMUYECKUX
MPOIIECCOB
CnocobHOCTRIO H 3HaTh:
IFOTOBHOCTBIO - CYUIHOCTh TEPMOJAMHAMHUYECKUX MPOLECCOB.
HUCIIONIB30BaTh -KaK HCII0JIL30BaTh OCHOBHEIE 3aKOHBI
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUIUIHH B MpodeCcCHOHATbHOM
€CTeCTBEHHOHAYYHBIX | JeATeIbHOCTH, TPUMEHSITh METO/bI MAaTeMaTH4YEeCKOTO
JTUCLMITIINH B aHaliu3a U MOJIeTMPOBaHUS, TEOPETHYECKOTO U
npodeCCHOHATBHOH | DKCIIEPUMEHTAJIbHOTO UCCIIeIOBaHUS MPH PeleHUH
JeSITeILHOCTH, NpPaKTHYECKHX 3a/1a4 M0 pacyéTy rnapameTpoB
NPUMEHSATH METOABI TEPMOAMHAMMYECKHX MTPOLIECCOB, MPOTEKAIOILUX B
MaTeMaTH4YeCKOro aBUALIMOHHBIX JBUraTelIsIX HA OCHOBE 3HAHHI
aHalau3a u TEPMOJIMHAMHMKH W TeIJloNepeauH;
MOJIeJIUPOBaHUS, -OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKH U Ta30BOM TUHAMUKH,
TEOPETHYECKOIO U METO/IbI pacueTa TerIo0OMeHHBIX araparoB, METO/IbI
AKCIIEpUMEHTAJIBHOTO | TEIJIOBOH 3alIUTHI DJIEMEHTOB aBHAIIHOHHOM TeXHHKH.
HCCIIEIOBAHHS TIPH YMeTh:
peleHuH -[IPOM3BOAMTH pacyeT NapaMmeTpoB TEPMOIMHAMHUYECKUX
npod)eCCHOHANBHBIX | MPOIECCOB MPH pellIeHUH NMPodheCCHOHANTBHBIX 3a71a4

3aga4(l[1K-21);

-TIPUMEHSATH 3aKOHBI TEPMOJWHAMHKH U OCHOBHBIE
ypaBHEHHs ra30BOU JIMHAMUKHU JIJIsl pelICHUS
[PAKTHYECKUX 3a/1a4 110 aHAJIU3Y TeYeHUS Ia30BbIX
noTokoB, nporekatomux B I T/l B obecriedeHnu
UCIIPaBHOCTH U pabOTOCIIOCOOHOCTH aBUALIMOHHOMH
TEXHHKH,

-OlpeIeIuTh NapaMeTpsl paboyero Teaa BO BCeX
JJeMEeHTax aBHallMOHHOIO IBHTrarells Ha 0a3e 3HAHHM,
NOJIyYEHHBIX 110 JUCLUHUIIMHE TEPMOJUHAMHUKA U
Temionepeaaya.

Bnanets:

-METOJIaMU U NPHEMaMHU HCIIOIB30BaHUS OCHOBHBIX
3aKOHOB €CTeCTBEHHOHAYYHbBIX JTUCLUILINH B
npodeCCHOHANBHOMN AeATeIbHOCTH, IPUMEHSATh METO/BI
MaTeMaTH4YeCKOro aHajlu3a i MOJETMpOBaHus,
TEOPETUYECKOIO U DKCIIEPUMEHTAIBHOTO UCCIICIOBAHUSA
TIpH pellieHHH MpodeCcCHOHANBHBIX 3a/1a4 Ha OCHOBE
3HAHWH TEPMOAWHAMHUKH U TeIlNIoNepeaayu,

-HaBbIKAMH YBEPEHHOCTH B BbIOOpe (HhOpM U METO/I0B
pelieHus 3a/1a4 B Xoe NpodeccuoHanbHOMi 1eITeNbHOCTH,
YMEHHS aHaJIM3UpOBaTh NOJIyYeHHbIE pe3yJIbTaThl;
-MEeTOJIJaMH NIPOBEECHHS IKCIIEPUMEHTOB, HaBbIKAMH




Ilepeyens u Kox
KOMITIETEeHIIUH

[TepeueHb MIaHUPYEeMBIX pE3yIbTaTOB 00yUeHUs MO
JUCLHUIIIMHE

000011IeHHs TTIOTYHYEeHHBIX Pe3yJbTaToOB, KYIbTYPhl U
TOYHOCTH B paboTe ¢ 1abopaTOpHBEIM 000pYI0BaHUEM,
U3MEepUTEeIbHBIMU NPUOOPaMH U BHIYMCIUTEILHON
TEeXHHKH.

CriocoOHOCTRIO U
TOTOBHOCTBIO K
CaMOCTOSTEIBHOM,
WHAWBUAYAIBHON
paboTe, MPUHATHIO
OTBETCTBEHHBIX
pelieHuii B paMKax
CBOEH

3HaTE:

-KaK IMOJrOTOBHTHLCSA K CAaMOCTOATENIbHOW WHIMBUIYyaIbHON
paboTe, MPUHATHIO OTBETCTBEHHBIX PELIEHHI B paMKax
cBoeil mpodeccHoHaTbHOM KOMIIETEHIIMK Ha Oa3e 3HaHHiA,
MOJIYYEHHBIX Ha TUCLUIIMHE TEPMOIMHAMHKA U
Terionepeaaya;

YMmerTs:

-CaMOCTOATENBHO MTOATOTOBUTE Ce0s1 K CaMOCTOATENLHOM,

npodeccuoHaNbHON | HHAWBUIYyalbHOH padoTe, MPUHATHIO OTBETCTBEHHBIX

xommeteHIuU (I IK- pellleHui B paMKax CBOeH NnpodeccHoHalbHOH

22): KOMITETEHLIMH Ha 0a3e 3HaHWH, MoNTy4YeHHbIX Ha
OUCLMILIMHE TePMOJHHAMUKA U TeIUIonepenaya;
Bnapetn:
-HaBbIKAMM pacyeTa apaMeTpoB TEPMOJUHAMHUYECKUX
MPOLIECCOB, NTPOTEKAIOLINX B aBUALIMOHHBIX JABUTaTENAX C
LeBI0 MIOATOTOBKU K CAMOCTOSATENIbHON, HHIANBUIyalIbHON
paboTe, MPUHATHIO OTBETCTBEHHBIX PELICHUH B paMKax
cBoel Mpo¢heCCHOHAJIbHONH KOMITETEHIIUH.

CnocobHOCTEIO 3HaTh:

(hopMyTHPOBaThH -KaK (opMynupoBaTh nNpodeccrHoHanbHble 3a1a4H U

npodeccuoHaNbHble | HAXOIUTH IYTH UX PELIEHUs Ha OCHOBE 3HAHUM

3a/1a44 U HAXOJIUTh TEPMOAMHAMHKH U TeIJIoNepeaayu;

MyTH UX -IPUHLMIBI pabOThl aBUALIMOHHBIX JABUraTesel, NIpUMEeHss

pewenusi(I1K-32);

3HaHHS TEPMOJVMHAMUKH U TeTUIoNepeiauH;
YMmerts:

-thopMynupoBaTh NpodecCHOHATbHBIE 33/1a41 U HAaXOIUTh
MYTH UX pelleHus u3 6a3bl 3HaAHMIA, MOTYYeHHBIX Ha
JAUCLMIIMHE TEPMOJMHAMKKA U TeIUIoNepeaaya;
-TIPUMEHSTH 3aKOHBI TEPMOJUHAMUKH U OCHOBBI
ypaBHEHHH ra30Bod TUHAMUKe B GOpMYIHPOBKE
npogeCcCHOHATBHBIX 3a/1a4 U HaXOXKIACHUS MyTel uX
pelieHus B o0ecrnieyeH!nH UCTIPaBHOCTH U
paboTOCITOCOOHOCTH aBUALIMOHHOHN TeXHHKH;

Bnanerts:

-HaBbIKaMH1 GOPMYIHPOBKH NTPOQeCcCHOHANIBHBIX 3a/1a4 U
HaXOXKJEHHUS IyTeH UX PElIeHUH, TOIYyUYEeHHBIX 10
OUCIMIIMHE TePMOJMHAMUKA U TeIlonepe1aya;
-MeTOJJaMH OlLICHHUBAHHUS TePMOJMHAMUYECKUX MPOLIECCOB,

&




Ilepeuens u kox [lepeuens uIaHUpyeMbIX pe3yabTaToB 00yYeHUs 110
KOMITETeHLIUH JUCLIUIIIIMHE

NPOTEKAIIUX B AaBHALIMOHHBIX ABHraTelsX.
CnocoOHOCTRIO 3HaTh:
OpraHU30BBHIBATh U -CII0cO0BI OpraHu3aliy ¥ OCYLIeCTBISHHUS IOUCKA U
OCYLLIECTBJISATE IOUCK | YCTpaHEHUs HEUCIIPABHOCTEH aBUAIIMOHHON TEXHUKH Ha
U YCTpaHeHHusl OCHOBE 3HaHUH TEPMOJMHAMUKH U TeIUIONEepe/1auH;
HEHUCIPaBHOCTEH YMeTh:
aBUALIMOHHOM -OpraHU30BBIBATh U OCYLIECTBISATH TIOUCK U YCTpaHEHHE
TexHuKU(I1CK-9.2) HEUCITPaBHOCTEH aBUAlLlMOHHON TEXHUKH Ha OCHOBE

3HaHUH TEPMOOWMHAMHKWKHU U TCIIONEPEAAYH;

Bnanets:

-METOJMKOM OpraHu3allii U OCYIIEeCTBIEHHUS TTOMUCKa H
YCTpaHEHHs HEUCIIPABHOCTEH aBUALIMOHHOM TEXHHKH C
Y4€TOM 3HaHUH TEPMOJMHAMHMKH U TEIIONEpPEIayH.

4 O0beM JUCHHIIMHBI H BHABI Y4eOHOMH padoThl

0611_[3}1 TPYAOCMKOCTE JHCIHUIIJIMHBI COCTABIIACT 7 3a4eTHBIX CIHUHHII, 252
aKaaCMHYCCKHX daca.

Bcero CemecTpsl
HaumenoBanue
4acoB 5 6
O0uasi TpYA0EMKOCTh THCLIUIIMHBI 252 108 144
KonrakTtHas pabora 159 84,5 74,5
JeKLHH 64 28 36
IpaKTHYEeCKHE 3aHATUSA 74 50 24
CeMHHapbI - - -
nabopartopHble paboThl 14 6 8
KypCOBOii poekT (paboTa) - - 4
CamocrosTenbHas paboTa cTyqeHTa &1 15 36
IIpomexyTouHas arrecTanus 45 9 36
KOHTakTHas paboTa 3 0,5 2.5
caMocTosTeNnbHas paboTta 1o
MOATOTOBKE K 3a4€Ty C OLIEHKOH, 42 8,5 33,5
3K3aMeHY

5 Copep:kanue QHCUHIIHHBI

5.1 CooTHeceHHsl TeM JHCUHILIHHBI H GOpMHPYeMbIX KOMIIeTeHIIH i
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Paznen 1. Texuuueckas 99
TEpPMOIHHAMHKA
Tema 1. I'a3 kak pabouee Teno BKLJLULITE,
TEpMOIUHAMHYECKOH 16 + + + JIP, M3,
CHCTEMEI CPC
Tema 2. Tlepeblii  3aKkoH 14 5 n o JL WJI, 113, W3
TEPMOJIHHAMHKH CPC
Tema 3. TepMonuHaMHYECKHE 30 5 " i JLALITE,JIP, W3,V
IPOLIECCHI CPC
Tema 4. Bropoii 3akoH 15 i g i G JL WLIT, y
TEPMOJIUHAMHKH CPC
Tema 5. Hﬂeaﬂb]—lblfi LHKIBL | " + 3 JL AL, T13 y
TEIJIOBBIX JBHTraTeNeH
Wroro 3a 5 cemectp 99
6 ceMecTp
Pasnen 2. OcHoOBBI ra3zopoi 64
JIHHAMHKH
Tema 6. CgoiicTBa JI, U, I13,
JIBHXKYLLErocs rasa e e + CPC HRe
Tema 7 OcCHOBHEIE
. JL W, I13,

YpaBHEHHS razopoit | 19 + | + U3,V
JUHAMHKH JAECRC
Tema 8. Tepmoaunamuka JI, I,
ra3oBOro MoToKa 33 * * I13,]JIP, CPC B3,y
PA3IEJI 3. Tennonepenaya 40
Tema 9. OcHOBHBIE
MOJIOKEHHS. 9 N N JL WL, 113,
TennonpoBoaHOCTE TeN NpH + CPe
CTAllHOHAPHOM PEXHUME
Tema 10. TennooomMen
koHBeklue. KoHBeKTHUBHBIM 9 + H’ICI%CHH’ U3
TEMI000MeH ?
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Tema 11. Tennoobmen
3 + JL, UJ1, CPC
U3JTy4YEHHEM
Tema 12. TennoobMeHHbIe 12 2 5 JL, I13,J1P,
anmnaparsl + PC
Tema 13. MeTonel TersioBoii JLWILIT,
7 i * +
3AUATEI CPC
Htoro 3a 6 cemecTp 104
KP 4
[IpomexyToyHas arTecTanus: | 45
HTtoro nmo qMCHUIIIHHE: 252
Coxkpamenns: JI — nexuus, WJI- wunrepakruBHas nekmus, I[I3 -

npakTHieckoe 3aHATHe, JIP — nabopartopHas pabora, ¥ — ycTHeIH onpoc, BK —
BXOOHOH KoHTposib, WMJI3 — wunguBHayanbHoe noMaimiHee 3amanue, CPC —

CaMOCTOATEJIEHAA pa60Ta CTYOCHTA.

5.2 Temnbl JUCUMILJIMHBbI U BH/bI 3AHSITHH

HaumeHoBaHHE TEMBI JUCIMITITHHBI J 3 | C JIP CPC E;:gg
5 ceMecTp

gg_men 1. Texnuueckas TepMOIUHAMHUKA 28 50 i 6 15 99

Tema 1. Ta3 KaKk pabouee Teno 4 3 i ) ) 16

TEPMOIMHAMHUYECKOH CHCTEMBI

Tema 2. IlepBblii 3aKOH TEPMOTMHAMUKH 4 8 - - p 14

Tema 3. TepMogHHaAMHUYECKHE IPOLIECCH 8 14 - 4 4 30

Tema 4. Bropoii 3aKoH TepMOJIHHAMHKH 4 8 - - 3 15

Tema 5. I/h}eanbﬁme LHKJIBI TETJIOBBIX 3 12 ) i i 24

nBHrareneit

Uroro 3a 5 cemectp 28 50 - 6 15 99

ITpOMEXXyTOHHOTO arTecTalMs 9

Bcero 3a 5 cemectp ] I | ] 108
6 cemecTp

Pasnen 2. OcHOBBI ra30BoiH JHHAMMKH 20 |16 ] - | 4 | 24 | 64




Tema 6. CpoiicTBa OIBHKYIIErocs rasa - 2 - - 6 12

Tema 7. OcHOBHBIE YpaBHEHHS Ta30BOMH 6 6 i i 7 19
JTUHAMHKH
Tema 8. TepmoauHamuka ra3oBoro 10 3 i ) 1 13
MOTOKA
PA3JIEJI 3. Tennonepenaya 16 8 - - 12 40
Tema 9. OcHOBHBIE TTOJNIOKEHHS.
TennonpoBonHOCTE TEN MpH 4 2 - - 3 9
CTAllHOHAPHOM PEKUME
Tema 10. TermiooOMeH KOHBEKITHEH.

U 4 2 B - 3 9
KouBekTHBHBIH Terioo0OMeH
Tema 11. TennooOMeH u3nydyeHneM 2 - - - 1 3
Tema 12. TensiooOMeHHBIe annaparsl 4 2 - - p 12
Tema 13. MeTo/IbI TEIIOBOMH 3aIMHTEI 2 2 - - 3 7
Hroro 3a 6 cemectp 36 24 - 8 36 104
KI1 4
IIpoMesxyToyHOTO arrecTanus 36
HMroro no aucuunivne 252

5.3 Conep#aHue THCHUILIHHBI

Paszpen I. Texunyeckasi TepMOAHHAMHKA

Tema 1. I'a3, kak paboyee TeJ10 TePMOAHHAMHYECKOH CHCTEMbI

Brenenue. Yuebnas JucuunnuHa « TepMonvHaMKKa U TeIionepeaaya», Lielb
eé U3yUeHHUS, MeCTO U 3HAYEHHUE B CUCTEME MOJAIOTOBKH
BBICOKOKBAJIM(DULIUPOBAHHBIX aBHALIMOHHBIX HHXeHepoB. OCHOBHBIE MOHATHS U
ornpezeNieHdss TepMOIUHAMHUKU: TepMoauHamuyeckas cucrema (T/IC), BHemHss
(okpyxaromiasi) cpeaa, pabodee Telo, HCTOYHHKH TEIUIOTH U pabOThI, 3aKPBIThIE U
otkpbiThie TJIC. I'a3, xak paboyee tenmo TJ/IC. MpeanbHbli M peanbHBIA rassl
[TapameTpsl cocTosiHUS pabodero Tena. YpaBHEHHE COCTOSHHS HICaJbHOIO rasa.
Onpenenenune, rpaguyeckoe H300pakeHHe TEPMOAHMHAMUYECKOrO IIpoLecca.
O6paruMelii 1 HeoOpaTHUMBbIi poliecchl. Mozieln B TepMOIUHAMHUKE.

Tema 2. IlepBbli 3aKOH TePMOAHHAMHKH

BHyTpeHHsi1 SHeprus pabodero Tena. l3MeHeHWe BHYTpeHHEH 3HEpruu.
Pabora rasza, kak ¢opMa nepenayd 3HEPrud B TEPMOIMHAMHYECKOM IIpOLECCE.
Tennora, kak ¢opma nepenady YSHEPTHH B TEPMOAUHAMUYECKOM MpoLecce.

Outponus. M3o0paxenue paboThl M TEIUIOTHl B AHArpaMMax COCTOSHHS.
3aBUCHUMOCTH KOJIU4eCTBa pabOThl U TEIJIOTHl OT XapaKTepa TepMOAMHAMUYECKOIo
npouecca. Termmo€MkocTe rasza. Bumel Ttermno€Mkoctd. YpaBHeHue Maiiepa.
[Tokazatens aguadarel. CylIHOCTh W aHAIUTUYECKOE BBIpa)KEHHE MEPBOT0O 3aKOHa
TepMonuHaMUKU. PabGora pacmmmpenuss (cxarus) rasa. TexHudeckas pabora.
OHTanbnusi. AHAIUTUYECKOE BhIpa)KeHHE IEPBOI0 3aKOHAa TEPMOAMHAMHUKH 4epes
napamMeTpbl COCTOSIHUSL CUCTEMBI.

Tema 3. TepmoauHaMHYeCKHe NpPOLECChI

[TocnenoBarenbHOCTh M 00BEM pacyera TEPMOIMHAMUYECKHX IIPOLIECCOB
(MeTonuKa WCCleNOBaHUS TepMOAMHAMHUYECKUX MpolueccoB). OnpeneneHue,
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OCYILIECTBJICHHE W MCCJIeIOBAHUE OCHOBHBIX TEPMOJUHAMUYECKHX [POLECCOB
(v3oxopHOro, wu300apHOro, H30TepMUUYecKoro M anuabdbarHoro). CpaBHeHHe
u3oTepMbl U aauabartel. OOoOaromiee 3HauYeHUE MOJMTPOIHBIX IPOLIECCOB.
Pemenue 3aia4 mo onpeaesieHUIO MapaMeTpoB COCTOSIHUS paboyero Tena, padoTsl,
TEeIJIOThl, U3MEHEHHUs SHTPOIIMH B TEPMOAUHAMUUYECKUX IpoLieccax.

Tema 4. Bropoii 3aKoH TepMOIHHAMHKH

[Tousitie o KpyroBeIX mpoueccax (mukiax). [Ipsmoil U oOpaTHBIN LUKIIBL.
[Tone3nas pabora u tepmoauHamudeckuit KITJ[ uukna. [{uxkn u Teopema Kapho.
CylIHOCTE BTOPOro 3akOHa TEePMOAMHAMHKH, OCHOBHBIE (OPMYIHPOBKH.
CratucTuyeckas MHTepHpeTaluusi BTOPOro 3aKoHa TepMoJMHaMUKU. BTopoii 3akoH
TEPMOJIMHAMHKU M SHTPOIHS.

Tema 5. UgeanbHble UHKABI TEMJIOBLIX ABHIraTe e

OcobeHHOCTH  TepMOAMHAMMYECKOTO MeTOJa  MCCIENOBaHHUS  LIUKIIOB
TEIUVIOBBIX JBHrarenei. Cxema ycTpoiCTBa M NPHUHLMUI pabOThl aBUAILIHOHHOIO
razotypounnoro apurarens (I'TH). Wpeaneuwiii nuxn I'TJ] (uukn bpaiiToHa-
Creukuna). Pabora u tepmuyeckuid KIIJ] nmxia, ux 3aBHCHMOCTB OT CTENEHH
NOBBIIIEHUST JIaBJIeHUs] W CTeNeHW IMojorpeBa Bo3ayxa. Pacyér u aHanus
uaeansHoro ukia ['T/. Onpenenenue napaMeTpoB padbodero Tena B xapaKTepHBIX
toukax upeanpHoro nukina I'TJ. Ilukn BO3AYLIHOH XONOAMIBHOH YCTaHOBKH.
Croco0b! moBbileHHST 3()(OEKTUBHOCTH BO3AYIUHBIX XOJOAWJIBHBIX YCTaHOBOK
(TypOOXONOIHUITBHHKOB)

Pazgen 2. OcHOBBI ra30Boii AHHAMHKH

Tema 6. CpolicTBa IBHKYLUErocs rasa

OcHOBHBIe 3ajaud Tra3oBOH JUHAMHUKHA. MexayHaponHas CTaHIapTHas
atMocepa (MCA). CpoiicTBa ABMXKYILEIrOCs Tras3a: HHEPTHOCTb, BA3KOCTb,
CKUMAEMOCTh. Ckopocts 3Byka. Yucno Maxa. Jlo3BykoBas, 3ByKOBaf,
CBEpX3BYKOBasi CKOPOCTH ABMXeHHS rasa. PacmpocTpaHeHue ManblX BO3MYLIEHUN
B JIBHXYyIIMMcH Taze. (OcoOeHHOCTH CBepX3ByKoBoro mortoka. (OTekaHue
CBEPX3BYKOBBIM  IIOTOKOM IUIOCKOCTEH CTEHKH, BBIIYKIBIX M BOTHYTBIX
noBepxHocTel. CKayKH YIIOTHEHHS U UX OCOOEHHOCTH.

Tema 7. OcHoBHbIe YpaBHeHHS Ia30BOH JHHAMHKH

OcHOBHbBIe JOMYyILEHUs, MPUHUMAeMble B Ta30BOH JHMHAMHKE. YpaBHEHHUE
Hepa3pbIBHOCTH (pacxoia). YpaBHEHHMs IepBOIO 3aKOHAa TEPMOAWHAMHUKH IS
IBHXKYILIErocs rasza. YpaBHeHHMe coxpaHeHus sHeprud. O00OLEHHOE ypaBHEHHE
bepuynnu. VYpaBHenue bepHymnu [y KUIAKOCTH M HEC)KMMAEMOIo rasa.
VpaBHeHHe Diijepa O KOJIMYECTBE [BIKEHHUS. YpaBHeHHe Diinepa 0 MOMEHTe
KonuyecTBe JIBUKeHUs. [[puMeHeHHe ypaBHEHUH ra30BOM AUHAMUKU U1 pacuéra
anemMeHTOB [ T/I.

Tema 8. TepmoanHamuKka razoBoro 1noToKa

VYpaBHeHHe NpouiIs CTPYH A S3HEProU30JIUPOBAHHOIO MMOTOKA 0e3 TpeHH .
ComuioBble M Audby30pHbIe KaHalbl, OCHOBHbIE 3aKOHOMEPHOCTH TEYEeHHs
ra3oBOro MOTOKa B KaHajlaxX MepeMeHHOro cedyeHus. IlapameTpsl 3aTOPMOXKEHHOIO
NOTOKa rasza (NoJHbIe MapaMeTpbl rasa). YpaBHEHHE COXpaHEHHUs JHEprUH B
MOJHBIX MapameTpax. Mi3MepeHue napaMeTpoB [OTOKA, CKOPOCTh NBUYKEHHS ra3a B
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cormjie, MakKCHMaJbHO BO3MOXKHAas CKOpOCTh rasza. KpuTuueckas CKOpPOCTb WU
KPUTUYECKHE MapaMeTpsl rasa. ['azoquHaMuyeckre QyHKIHN U HX UCIIONIb30BaHUE
MpU pacyérax ra3oBbIX MOTOKOB. @OPMBI COIIOBBIX KaHAJIOB. YCIOBHS MOTYYEHHs
NIO3BYKOBBIX, 3BYKOBBIX K CBEpPX3BYKOBBIX CKOpOCTEH TeueHHH rasa. Pexumbl
paboThl coruia, paboTa JO3BYKOBOTO M CBEPX3BYKOBOIO COIlIa Ha pPacy€THOM H
Hepacy€éTHOM pexumax. Pacxon rasza yepes comno. OcoOeHHOCTH pasroHa H
TOPMO>XKEHHS MTOTOKA ra3a IpH pa3iu4HbIX Bo3eHcTBUAX. COMIO C KOCBIM CPE30M.

Pazgen 3. Tensonepenaua

Tema 9. OcHoBHbIe mnoJ0KeHHSl. TenaonpoBOAHOCTL Tea MNPH
CTALIHOHAPHOM peKuMe

OcHoBHBIE 3afa4d TeopuH TersoobMeHa. Buael nepeHoca  Teruia.
TemneparypHoe rnoJie. I'paguent TeMIIepaTyphl. 3aKoH Oypse.
JuddepenumnanbHoe ypaBHeHHE TEIIONPOBOAHOCTH. TemIONpOBOIHOCTE MITOCKUX
OTHOCJIOMHBIX M MHOTOCJOMHBIX CTEHOK. TemnonmpoBOOHOCTb LIMIMHIPHYECKHUX
CTEHOK.

Tema 10. Tensioo6men koHBekuuei. KoHBeKTHBHBIH Tenj1000MeH

duszuyeckue  ocHOBbl  mpouecca. JuddepeHuumanbHele  ypaBHEHUS
KOHBEKTHBHOro TeruiooOMeHa. VYpaBHenue Hretotona. IlpumeHeHue Tteopuu
nofoOust K pacuéTy KOHBEKTHBHOH Teruiootnadu. Kpurepuu nomodus mporeccos
KOHBEKTHBHOIro TeruiooomeHa. Teopemsl momobusa. Temnooraaua (xo3ddumreHT
TeIionepenayd, IOBEPXHOCTb HarpeBa, TeMIEpaTypHbI Hamop, ypaBHEHHE
TeIIoNepe1adn ).

Tema 11. TennoodMeH H31ydeHHEM

Tennmoobmen wu3nydyenreM. OCHOBHbIE IOHATHUA. 3aKOHbBI TEIJIOBOIO
uznyyeHus. JlyducTbld TernnooOMeH MeXJy TBEpAbIMU TeJlaMH. 3alllUTHBIE
sKpaHbl. OCOOEHHOCTH TEIUIOBOTO U3NTyUeHHUs ra3oB.

Tema 12. Tens1000MeHHbIE aNINAPAThbI

Ha3nayeHue, OCHOBHBIE THIBI TEIUIOOOMEHHBIX annaparoB, NpPUMEHEHUE B
aBMallMOHHONW TexHuUKe. [loHATHe o0 MeTogax pacuéra peKylnepaTUBHBIX
TETUIO0OMEHHBIX amnmnaparoB. J((EeKTHBHOCTh TeMmI000OMeHHHKOB. M criocolr! eé
MOBBILIECHUS.

Tema 13. MeToab! TenJ10BoOMH 3alIHThI

KonBekTuBHoe oxjnaxaeHue. [lopuctoe oxjaxaeHWe. 3arpaguTelbHOE
(uI€HO4YHOe) oxNaxaeHue. TyromnaBkue 3alllUTHBIE TOKPBITHA. YHOCHMBIE
TeMNI03al[UTHBIE MTOKPBITUS.

5.4 llpakTH4eckHe 3aHATHSA

Homep  Temsl . Tpyno-
Temarnka npaKTHYECKUX 3aHATHH
TUCIIMITIMHEI E€MKOCTb
(yacel)
5 cemecTp
IIpakTuyeckoe 3aHsaTHe Nel PemneHue 3a71a4 1o onpeieeHUuo
1 napaMmeTpoB pabouero tena. ['padudeckoe uzobpaxeHue 2

TEPMOAMHAMHYECKHX IPOLIECCOB
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Homep  Temnl

Temaruka MPAKTHYECCKHX 3aHATHH

Tpyno-

JUCIUTLTHHBI eMKOCTh
(1acer)
[TpaxkTHueckoe 3ansTue Ne2 Pelnenue 3a1a4 no onpeaencHuIO
2 TEeIUIOTHI B paboTHl B TEPMOAMHAMHUECKHX IIpolleccax. 2
N300paxeHns TeIuioTel H paboTEl B THarpaMMax cOCTOSHHS
5 [IpakTHyeckoe 3anaTue Ne3 PelieHHe HHIMBHIYAIBHOTO 5
3aaHus 10 TeMe 2
[TpakTuueckoe 3anatue Ne4 Pemiennie 3a1a4 no onpeneneHHIO
3 IapaMeTpoB COCTOSHHS pabouero Tena, paboThl, TEIIOTHI, 5
M3MEHEHHE SHEPrUH H BHYTpeHHeH SHepruu B
TepMOJMHAMHYECKHX ITpolieccax
3 [IpakTuyeckoe 3aHsiTie NeS BrelosiHeHHe HHIUMBHIYaNBEHOTO 5
3aJlaHud 10 TeMe 3
3 [TpakTHyeckoe 3anaTue Neb6 BrinonneHue caMoCcToATeIbHOM ’
nHcbMEeHHOH paboTsl o Temam 1,2,3
4 ITpakTryeckoe 3ansaTue Ne7 HccnenoBanue nukna Kapao u )
a”Hayu3 TeopeMbl KapHo
4 ITpakTnyeckoe 3ansiTue Ne BrInosHeHHe caMOCTOATEIbHOM 2
ITUCBbMEHHOH paboThl 110 TeMe 4
5 IIpakTuyeckoe 3ausTHe Ne9 Pacuér u aHanu3 uaeanbHOro HHUKIA 5
I'T]1
ITpaxTuueckoe 3ausaTue Nel(Q Brinonnenue pacyéTHo-
3 rpaduyeckoil pabotsl no pacuéry uaeanpHoro uukia I'TJ] 4
corviacHa BapHaHTa
Wroro 3a 5 cemectp 22
6 ceMecTp
6 [Ipaktuyeckoe 3ansarue Nell CkaykW YIUIOTHEHHUS M HX 5
0COOEHHOCTH
7 IIpakTuyeckoe 3anstue Ne 12 IlpuMeHeHne ypaBHeHHE razoBoi 5
JUHAMMKH U1s pacyéra snemeHToB ' T]1
7 [IpakTuyeckoe 3ausitue Nel3 BrinoaHeHHe HHIMBUYIBHOTO 5
JIOMAIIHEro 3a/laHus 110 Teme 6,7
4 [Ipaktuyeckoe 3aHsTHe Nel4 BrinosHeHHe HHIMBUHYATBHOTO 2
JIOMAIIHEero 3ajilaHys 1o reme 6,7
8 IIpakTiyeckoe 3ausaTue Ne 15 [azonunaMuyeckue GyHKIUH U HX 2
MCII0JIB30BaHHE NIPH pacyéTax ra3oBbIX NOTOKOB
8 IIpakTuyeckoe 3anatue Nel6 Brimonnenue HHIHBUAYAIBHOTO 5
JIOMALITHEro 3aaHus 1o TeMe 8
p [IpakTryeckoe 3ansTie Nel7 OcobeHHOCTH pa3roHa MOTOKa ra3a 5
IIPH pa3IM4HBIX BO3AEHCTBUAX
g [IpakTudeckoe 3aHsATHe Nel8 BrinonHeHHe caMOCTOATENBHOR 5
paboThl 1o TeMe 6
10 IpakTHyeckoe 3ansaThe Nel9 Teroornaya (koagdunueHT 2
TEIUIONepeaayH, NOBEPXHOCTh Harpepa)
12 IIpakTuyeckoe 3ausTHe Ne20 HekoTopsle pacuéTsl )
Tenn000MEeHHBIX annaparoB
Htoro 3a cemectp 6 20
HToro no aucuunianze 42

5.5 JIaGopaTopHbIH NPAKTHKYM
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No Tpyno-
paszaena HauMenoBanue naboparopHbIx padboT €MKOCTh
JUCIUIITHHEI (gacer)
Cemectp 5
Pazgen 1
UTaboparopnas padora Nel. O3nakomieHue ¢ yyebHO-
1 imabopaTtopHoii 6a30i, METOAMKOH M3MEPEHHI TapaMeTpoB 2
abouero Tena B aBHalMOHHBIX [ T]]
2 Jlaboparoprast pabota Ne2. MccnenoBanue H30X0pHOTo mpolecca 2
3 Jlaboparopras pabora Ne3. Mccnenopanue nuzobapHoro nporecca 2
Mroro 3a 5 cemecTp 6
Cemectp 6
Paznen 2
5 UlaboparopHas padora Ned. MccnenoBaHuie JBHKEHHUS raza B 4
KaHaJle IEPEMEHHOIO CEYEHHs
Pasnen 3
3 JlaGoparopras pa6ota Ne5. Onpenenenune koadduiueHTa 4
TEIUIO0TIAYH TEII00OMEHHOT0 anmnapara
Htoro 3a cemectp 6 8
WTtoro no aucuuniuze 14
5.6 CamocTtosiTenbHas paboTa
Homep tembl . Ipyno-
o Ah— Buspl camocrostenbHOH paboThI eMKOCTh
(4acer)
5 ceMecTp
1. U3yueHne TeopeTHUECKOrO Marepuana no reme 1
2. BoImonHeHHe HHANBUIYAIBLHOTO JIOMAIIHETro 3aaaHus [1-2]
1 3. IloaroroBka K BBEIMONHEHHIO TabopaTtopHoii paboTsl Nel 3
«HMccnenopanue criocoboB H3MEPEHHUH MapaMeTpoB pabouyero Tena B
apHaHoOHHBIX ['T]I» [1-2]
1. MU3yuenne TeopeTHueckoro Marepuaina mo teme 2 [1-2]
2 2. [loaroroBka K mpakTudeckoMy 3auatuio Ne2.3 [1-2] 2
2. BrImonnenue HHIHBHIYATIBEHOTO JOMAIHEro 3aaanus| 1-2]
1. M3yuyeHne TeopeTHUECKOro MarepHaina mo teme 3 [1-2]
2. IloaroToBka K BHINOJHEHHIO JJadopatopHO# paboTel Ne2,3 [1-2]
3 3. BrimonHuenue HHAMBUIYAJIBHOTO JOMAIIIHETo 3ananus [1-2] 6
4. ITogroroBka Kk npakTuyeckoMy 3aHATuio Ne4,5 [1-2]
5. IloaroroBka K YCTHOMY OIIPOC
6. [ToarotoBka K IMpakTHYECKOMY 3aHATHIO No6 [1-2]
1. U3yueHne TeopeTHUECKOro Matepuana mo teme 4 [1-2]
2. [ToaroroBka k mpakTu4yeckoMy 3anaTuio No7 «Mccrnenoranue
4 mukia Kapuo u anamus Teopemsr Kapao» +
3. IloaroroBka k mpakTuueckoMy 3aHsaTHio Ne§ mo teme 4
4. IloaroroBka K yCTHOMY OIIPOC
1. M3yuyenne TeopeTHueckoro Marepuaina mno teme 5 [1-10]
5 2. IToaroroBka K npakTH4yeckoMy 3aHATHIO Ne9 «PacuéT u aHanu3 6
uaeansHoro nukiaa I'T» [1-10]
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Homep Tembl
JUCLUITHHBI

Buasl caMoCTOSTENbHOM paboThl

Tpyno-
E€MKOCTh
(4acer)

3. IToaroToBka K YCTHOMY OIpOCY

4. Tlogrororka K npaktuyeckoM 3aHaTuio Nel(,11 «Beimonnenue
pacuérHo-rpadudeckoi paboThl 10 pacyéry uieanbHoro nukia ['TJ]
cornacHo» [1-10]

Hroro 3a 5 ceme

CTp

21

6 ceMecTp

1. M3y4enue TeopeTudeckoro Marepuana no reme 6 [1-10]

2. [ToaroToBka K npakTHYeckoMy 3ansaTuio Ne2.3 [1-10]

3. BemmosiHeHHE MHMBHYAJIBHOTO JIOMAIIHEr0 3a/1aHHs 110 TeMe 6
[1-2]

1. U3yueHune TeopeTudeckoro Marepuaia no reme 7 [1-10]

2. [ToproroBka K npaktudeckoMy 3aHATHIO Nel3 «IIpumeHenue
ypaBHeHHH ra3oBoi AWHAMUKH s pacuéta snementoB ['T/» [1-10]
3. IloaroroBka k npaktuyeckomy 3audatHio Nel4 «IlIpumenenne
ypaBHEHHIT ra30Boi THHAMUKH JUTsd pacuéTa anementos [ Ty [1-10]
5. IloaroToBka K YCTHOMY OIIpOCY

6. Beirmo/iHeHHe HHUBHIyalbHOro fomainHero 3aganus|1-10]

1. U3yyenue TeopeTudeckoro Marepuaina no teme 8 [1-10]

2. [ToaroToBka K mpakTHyeckoMy 3aHaTuio Nel6 «["azogunamuueckue
(YHKIHE M UX HCIIOJIB30BAHHE MTPH PacyéTax ra30BBIX MOTOKOBY [1-
10]

3. TlonroTroBka K BBIOJIHEHHIO KypcoBoro npoekra «Mcenenopanue
JIBIDKEHHSI ra3a B KaMepe IepeMEeHHOT0 CEUeHH )

. ITogroroBka k npakTuueckoMy 3ansaTuio Nel7 [1-10]

. Pabota 1o BBINIOJHEHHIO KYPCOBOI'O IIPOEKTa

. ITogroroBka k npaktudyeckoMy 3aHATHio Nel8 [1-10]

. U3ydyeHue TeopeTuyeckoro Marepuana mmo teme 9 [1-10]
. IlogroroBka k npaxkrudeckoMy 3ausatio Nel9 [1-10]
. [ToaroroBka K yCTHOMY KOHTPOJIIO

10

. U3yyenue Teoperuyeckoro marepuaia no reme 10 [1-10]
. [lonrotoBka k nmpaktuyeckomy 3anatuio Ne2( [1-10]
. [lonroToBka K BHINONHEHHIO 1aboparopHoi pabotsl Ne5

12

. Uzyuenue Teopetnyeckoro Marepuania mo reme 12 [1-10]
. [TogroroBka k nmpakTuyeckoMy 3aHsatuio Ne21 [1-10]
. [logroroBka K yCTHOMY KOHTPOJIIO

13

. M3yuenue Teopetuyeckoro Marepuana mo reme 13 [1-10]

. 3aBepleHre paboThl 110 KYPCOBOMY NMPOEKTHPOBAHHUIO H
IMOAroTOBKA K 3allIUTE KYPCOBOI'O ITPOEKTA

3. IloaroToBka K MpOMEKYTOUHOH aTTeCTALUH 110 HTOraM OCBOEHHS
THUCITHILUTHH

B — W R =L =W =y B

Hroro 3a 6 cemectp

24

Htoro no aucuuninuae

45

5.7 KypcoBbie paGoThb! (IIpOeKTHI)
[lpu wu3ydeHud JUCLUIIMHBL «TepMoaMHaMMKa M TeIUIONEpeAaya»
BBIMOJIHSIETCS. KypcoBOii poekT «Pacuér comnia JlaBansa»
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TpynoeMkocTb

HaumeHnoBaHue 3Tana BBHINOIHEHUS KYPCOBOTO MPOEKTA P

OJrtan 1. Beliaya 3agaHus Ha KypcoBoi npoekT «Pacuér coma JlaBamsy.

Otan 2. Beimonuenne KypcoBoro npoekta o mwiany CPC

Oran 3. OdopmileHHE KYPCOBOIO NPOEKTA

3aruTa KypcoBoro npoekra

Htoro 1no KypcoBOoMy NpOEKTy:

CaMOCTOATCIBEHasA pa60Ta CTYIEHTAa, OTBEJICHHAA Ha BBITIOJTHEHHE
KypCOBOIO IpoOeKTa

AN (eI N

COMIACHO Y4eOHOMY IJIaHY

6 Y4yeOHO-MeTOOHYECKOE H HHCl)OpMaIIHOHHOG obOecneyeHHe JHCHHIIHHBI

a) OcHoBHasi IMTepaTypa:

1 Hukudopos, A.W. TepMonrnHaMuka U Teruionepeaaya: ydyeOHOe TOCOOHE.
Yacte I. Texuuueckas tepmoaunamuka:/A.W. Hukudopor - CIIGI'YTA, 2011. -
209 c. Kon-Bo sk3eMiisapoB: 464, ISBN- orcyTcTByeT.

2 Huxudopos, A.M. TepmonuHaMuka U Teruonepeaaya: yyebHoe nocobue.
Yacts II. OcHoBbl razoBoit qunamuku/A.M. Hukugopos— CII6I'YTA, 2012. — 157
¢. Kon-Bo axzemmisipoB: 464, ISBN- orcyTcTBYyeT.

3 benos I'.B. TEPMOJIMHAMHMKA. VueOHUK U TNpaKkTUKYM s
akazieMuueckoro dakanaspuara. - CI16.: IOpaiit. — 2016 . — 509 c. - ISBN: 978-5-
9916-5636-8. Pexwum poctyma: https://biblio-online.ru/viewer/termodinamika-
385732#page/l

0) /lonoJIHHTeNbHAS JIHTEPATypa:

4 XsocrtoBa, B.H. u ap. OcHOBB TepMOIWHaMUKH, ra30BOH NUHAMHUKH H
terionepenauu: C.M. McaeB u ap. — M.: MammHocTtpoenue, 1968. — 276 c¢. —
ISBN - orcyrctByer. Kon-Bo sx3emruispoB: 1, http:/qps.ru/t5SBem y4eOHuk B
3JIEKTPOHHOM BHJIE, PEXUM A0CTyNa- perucrpanus (nara sxoxa 13.12.2017).

5 bynsunayckac, B.II. u ap. OcHOBBl TepMOJAMHAMHUKH W TeIJIONEpeIaqyH
aBUallMOHHBIX  aBurareneii:/ B.IL. Bymunayckac, A.JI. Kisukmn, I.J1.
Morunesckuii.— M.: Mamnoctpoenue, 1987. — 232 ¢. — [ISBN- otcyrctByert, Kon-
BO 3K3. 132.

6 I'ocynapcTBeHHas cucreMa oOecrieyeHUs] eUHCTBA M3MepeHHH. ENuHHUIbI
Benu4yMH. MexrocynapcrBeHHbld ctangapr ['OCT 8.417-2002. — MuHck.:
Me>xrocynapcTBEHHBIN COBET MO CTaHJAPTU3ALMU, METPOJIOTHH M CePTH(HUKALIMH.
2002. — 28 c. Kon-Bo 3k3emmisipoB: 1, http://docs.cntd.ru/document/120003 1406,
I'OCT B anexTpoHHOM BHe, cBOOOAHBIN AocTyn (mara Bxona 13.12.2017).

7 Myxauyes, ['A. TepmonunaMuka W Teronepenada: yuyeOHUK I By30B/
['A. Myxaues, B.K. Illykun. — M: Beiciuas mkana. — 1991. — 480c. — ISBN - 5-
06-001910-1 Kous-Bo ax3emmuisipoB: 1, https://www.twirpx.com/file/344485/,
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y4eOHUK B DJIEKTPOHHOM BHJE, PEXUM JOCTyIa- perucTpauus (aara Bxoja
13:12:2017);

B) mporpaMMHoe obecrnieueHue u MIHTepHeT-pecypcehl:

8 Cucrema noucka B cetn UHTepHeTt — Pexxum nocryna:
http://www.google.com, cBoOoaHbI# (aara obpamenus 10.12.2017)

9 DnekTpoHHan oubHoTeka — Peskxum noctyna: http:// www.wikipedia.org,
cBOOOHBIH (aara obpamenus 10.12.2017).

10 Onaaiin nepeBoa4yuk — Pexxum goctyna: http://www.lingvo.ru
cBOOOAHEIN, (HaTta obpamenus 10.12.2017).

7 MaTepHa.ﬂbHO-TBXHH‘IECKOE obecneyeHHe THUCHHINIHHBI

JIns obecniedeHus: yueOHOIo rpoiecca B ayJuTOPUAX 1adopaTOpHOro Kopiyca
Ne360, 364, 367 U B ayIMTOPHUAX YUeOHO-3KCIIEPUMEHTATIBHOIO KOpIlyca HMEKOTCA
MYJIBTHMEIHIHBIE KOMIUIEKCHI (HOyTOYK, MPOEKTOp, MOOUIBLHBIN 3KpaH), IIaKaThl,
YyepTexkd paspesoB asurarenei AM-25, J1-30, [1-36, TB2-117, TB3-117, TB7-117,
[1C-90A, CFM56-5B; SaM-146 wu HaTypHble MakeThl aBHALMOHHBIX
ra3otypOunHnbix aeurarenei AM-25, HK8-2V, J1-36, TB2-117, TB3-117.

Aynutopuu kadenpsl Ne 24 CIIOI'Y T'A, obopynoBaHbl A1 NPOBEAECHHUS
MPaKTHYECKUX paboT CpeCTBaMHU OPITEXHUKH C BbIXOOM B MIHTEpHeT.

Marepuanst INTERNET, MynsTuMenuiiHble Kypchl, OGOpMIEHHBIE C
noMolieio Microsoft Power Point, iCTIONB3YIOTCS TIPY NPOBEIEHNUH JIEKIIMOHHBIX U
NpakTHYeCKuX 3aHATHH. Ayn.360, 364, 367 umerotr MynsTuMeaua npoexkropsl PLC-
XUS8.

OKcllepUMEHTANbHBIA CTeHJ Ha 0Oa3e aBHAlMOHHBIX npuratenei AU-25 u
AW-9-pacnionoxen B kopnyce Ha MUCe (CII6, yn. [Tunoros, 44);

Jlexuuu M mpakTHYeCKHE 3aJaHusl B JJCKTPOHHOM M I1€YaTHOM BHJE I10
KaXJOMY TIpeIMeTy, a TaKXXe COIYTCTBYIOLIME MAOTMOJHUTENbHbIE MaTepHabl,
HeoOXOJMMBIe Il MOJITOTOBKHM TNpPOBeJIeHUS Y4eOHBIX 3aHSTUH HAXOAUTCSA Ha
kadenpe 24 « ABUALIMOHHOW TEXHUKH U JTUArHOCTHKHY.

JIuneH3noHHOE MporpaMMHoe obecreyeHue:

Microsoft Windows 7 Professional, Microsoft Windows Office Standard
2007.

8 O6pa3zoBaTesibHble H HHGOPMALIHOHHbIE TEXHOJIOTHH

Peanmu3alus KOMIIETEHTHOCTHOTO TIOAXOJAa MpPeayCMaTpUBaeT LIMPOKOe
HCIIONB30BaHWE B yueOHOM TIpollecce AKTHUBHBIX M HWHTEPAaKTUBHBEIX (opM
NpOBE/ICHHUA 3aHATHH, HA OCHOBE COBPEMEHHBIX HHGOPMAIlMOHHBIX U
o0pa3oBaTeNbHBIX TEXHOJOTHWH, YTO, B COYETaHMM C BHeayqUTOpPHOH paboToi,
NPUBOAUT K (OPMHPOBAHMIO M Pa3BUTHIO MpodecCHOHaIbHBIX KOMIIETEHUMH
oOyvaromuxcs. DTO TMO3BOJSET YYUTHIBATh, KaK MCXOJAHBI YpDOBEHb 3HAHHUH
CTYIEHTOB, TaK U CYLIECTBYIOILIHE METOJUYEeCKHEe, OpraHU3allMOHHBIE U
TeXHUYECKHE BO3MOXHOCTH 00yUeHHUS.
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B  mpomnecce  mnpenomaBaHus — OUCHMIUTHMHBI  «TepMoauHamMuka |
TeIuionepeaayay HMCMob3yloTess Kinaccudeckue ¢opmbl U [T-meronsl oOyueHus:
JEeKLUWH, MpaKTHYeCKUe 3aHATHS (TeKyIIHMH OMpoc, BBINOIHEHHE WHAMBUAYATbHBIX
JIOMAIlIHUX 33aHUi 110 TeMaM), CaMOCToATeIbHAas paboTa CcTyieHTa.

B pamkax wu3yyeHus AMCHMIUIMHBI TIpelronaraeTcs HMCHOJIb30BaTh
clenyroliue o0pa3oBareibHble TEXHOIOTHH.

BxogHO#l KOHTpOJIb TMpe/lHa3HayeH /Jis BBISBICHHS YPOBHS YCBOEHMS
KOMITETeHIIMA O00y4YaroImuMcs, HeOOXOOWMBIX Iepel] HU3Y4YeHHeM IUCLUIUIUHEIL.
BxogHOHW KOHTpOJIb OCYIIECTBIASETCS IO BOMpPOCaM, Ha KOTOpBIX Oasupyercs
yyuTaeMas JUCLMIUIMHA.

TpagunuoHHast JIEKLUsI COCTAaBIsIET OCHOBY TEOpPETHYECKOro oOy4deHus B
paMKax OUCLMIUIMHBI M HampapjieHa Ha CHCTEMaTHU3MpPOBAHHOE H3JIOKEHHUE
HAKOTJIEHHBIX M aKTyallbHbIX Hay4dHbIX 3HaHHMM. Jlekuus npenHa3HadyeHa MAus
U3Yy4YE€HHUS KOHCTPYKLUMHU U TEXHUYECKOU JKCIUTyaTalldd CUCTEM BO3JYIIHBIX CYI0B
M aBHMAllMOHHBIX JABUrareneif. Ha nexkuMu KOHUEHTpUpyeTcs BHMMaHHE
oOyyaromuxcsi Ha HauOoJee CIOKHBIX M Y3JIOBBIX BOMPOCAX, CTUMYJIHUPYETCA UX
aKTHBHAasl [103HABaTebHAas JesTEIbHOCTb.

Benymmm MeTtonoM B JIEKUMM BBICTYIAET YCTHOE H3JIOKEHHE Y4eOHOro
MaTtepuana, ¢ ucnonb3oBaHueM [T - TexHomoruii, KOTOpoe CONpPOBOXKIAETCA
OHOBPEMEHHOM JeMOHCTpallel cailoB, co3naHHbIX B cpene PowerPoint, mpu
HEeOOXOJUMOCTH  NPHBIEKAIOTCS  OTKpBITEIE MHTepHer-pecypchl, a  Takxke
JIEMOHCTPALIMOHHBIE U HAITISAHO-UUTIOCTPAllMOHHbBIE MaTepHabl.

JlabopartopHast paboTa NpOBOAUTCS C LENBK YBA3KH TEOPUU C IPAKTHKOH,
00y4YeHHs CTYJIEHTOB MeTOJlaM MPOBEJIEHHS 3KCIIEPUMEHTOB, IPUBUTHE HABHIKOB B
pabote ¢ 1abopaTopHEIM 000pyAOBaHHEM H 0000ILIEHHS MONYYEHHBIX PE3y/IbTaTOB.

IlpakTuyeckue 3aHATUS MO JAMCLMIUIMHE IPOBOJATCS B COOTBETCTBHM C
yueOHO-TeMaTHYeCKUM IUIAHOM M0 OTAeNbHbIM rpymnmnaM. llens mpakTuyeckux
3aHATUH — 3aKpenuTh TeOpeTUYeCKHe 3HaHUs, IOJNy4YeHHble O0yJarollMMHCS Ha
JeKUMAX U B pe3yJbTare CaMOCTOSTENIBHOIO HW3YYeHHUsS COOTBETCTBYIOLIMX
pa3nesnoB pekoMeHAyeMmoM nuteparypbl. [IpakTudeckoe 3aHATHE IpeIHA3HAYEHO
st ©onee r1y0OKOro OCBOEHHS M aHallkM3a TeM, M3y4daeMbIX B paMKax IaHHOU
JUCUHUILIUHBI.

IIpakTuyeckue 3a1aHus BBIMOMHAIOTCS B LEJSAX PAKTHYECKOIO 3aKperieHus
TEOPETHYECKOT0 Marepuala, H3JaraéMoro Ha JIeKUMH, OTpabOTKHM HaBBIKOB
HCIIOJIb30BAaHUSI MPOHIEHHOTO MaTrepuasa. BrimonHeHHe MpaKTUYeCKOro 3aJaaHus
IpeanoiaraeT HCCleJOBaHHE aKTyallbHBIX IIpo0ieM B cdepe TeXHUYECKOH
IKCIIyaTallid M OOCIYXHUBaHHS CHUCTEM BO3IYIIHBIX CYIOB M aBHALIMOHHBIX
nsuraresneit. Ins stor ucnonb3ytorcs /T-mertonsl. KMcnonn3zoBanuwe MS Office
(Power Point), comepskaliue TI'HIEpCChUIKH, HeOOXOIMMBIE [UId mepexojga K
NOKa3aM CIaioB, INpe3eHTalui, TekcTaMm, ¢urypam, Tabnuuam, rpapukaM u
pHCYHKaM B Ipe3eHTaluH, fjokyMeHTaM Microsoft Office Word, nucram Microsoft
Office Excel, nokansubiM und UHTepHeT-pecypcaM. PaccMarpuBaemblie B paMKax
NPaKTHYECKOIO 3aHATHS AOKJIaAbl UMEIOT NpodecCHOHANIBHY HallpaBIeHHOCTh U
COZIepKaT 3JIeMEHThl, HeoOxonumeple 1isd (HOPMHUPOBAHHUS KOMIIETEHLMH B paMKax
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MOATOTOBKM CHEIHANIUCTa 0 crhenuanuzaiuuud  «OpraHuzanus TEeXHHYECKOIo
0o0cny)KMBaHUS U PEMOHTA BO3AYLIHBIX CYIOB».

[aBHOM I1EJIpl0 MPAKTUYECKOIO 3aHATHS  SBISAETCS WHAMBHAYyalbHasd,
npaKTHYeckas pabora Kaxaoro o0ydaroerocs, HalpapieHHas Ha (JOpMHUPOBaHUE
y HEro KOMIIETEHIMH, ONpeJelieHHbIX B paMKax IUCHUIUIMHBI «TexHuveckas
TEpPMOAMHAMHKA M TeIulonepeaaya». ITO Mo3BoJsieT chOpMUPOBATh Y CTYAEHTOB
CHCTEMY 3HAHWH, YMEHHM M HaBblKOB 10 Meroauke U [T-rexHomoruu
ucrnoib3oBanus MHTepHET-pecypcoB B mnpouecce oOydeHHs; aKTHMBH3MpPOBaTh Ha
MPaKTHYECKUX 3aHATUAX JESITeIbHOCTh CTYICHTOB IIyTeM padOThI 110 BEINIOTHEHHIO
3a/1aHui ¢ ucnoibs3oBanueM MS Office.

CamocTosTenbHas paboTa CTyJeHTa SBISETCS COCTaBHOH 4acThio yueOHOMH
pabotsl. Ee 0CHOBHO# Liembio siBseTcs (OpMUPOBAHHE HABbIKA CAMOCTOSATEIBHOIO
npuoOpeTeHHUs 3HAHMH IO HEKOTOPbIM He 0coD0 CIIOXKHBIM  BOIPOCAM
TEOPETUUECKOr0 Kypca, 3aKkpeluleHHe M yNIyOieHue IOoJy4YeHHbIX 3HaHWH,
caMocTtoaTenbHas pabora ¢ [T-TexHONMOrUsIMH, CIIpaBOYHUKAMH, [TEPHOJUYECKUMHU
U3JIaHUSIMH U HAyYHO-TIOMYJISIPHOM JTUTEpAaTypod, B TOM 4YHUCJIe HAXOAAIIMMMCA B
r100abHEIX KOMITBIOTEPHBIX ceTsx. CamocrostensHas pabora HoApa3syMeBaeT
BEITIOJIHEHHE Y4eOHBIX 3adaHui. Bee 3amaHus, BHIHOCHMbBIE HA CAMOCTOSTENLHYIO
paboTy, BHIMOJHSAIOTCS CTYIEHTOM JIHOO B KOHCHEKTe, 1100 Ha OTAEBHBIX JHCTaxX
dopmara A4 (mo ykazaHuio npenojasarensi). KOHTponp BBINONHEHHs 3aJaHUH,
BBIHOCHUMBIX Ha CAMOCTOSTENIbHYIO paboTy, OCYILLIECTBIsET IPenoiaBareb.

IT-MeToBl MCIIONIB3YIOTCS TIPH TIPOBEJICHUH BCeX BHJIOB 3aHATHI YdeOHble
MyJIBTUMEUIHBIE MaTepHalisl ¢ Henoib3oBanueM MS Office 2007 (Power Point),
coflepXalllie THUIIEPCCBUIKHA, HeoOXomuMmble [UIsi Iepexofia K IIPOH3BOJIBHBIM
MOKa3aM, YKa3aHHBIM CJIaii[laM B MpPEe3eHTalUH, K Pa3IMYHBIM TeKCTaM, QUrypam,
Tabnunam, rpadukaM U pUCYHKaM B Ipe3eHTaluu, JokyMeHTaM Microsoft Office
Word, nmuctam Microsoft Office Excel, noxaneneiM unu HMHTepHeT-pecypcaM, a
TaKXe K COOOIIEHUSAM 3JIeKTPOHHOH MOYTHL. JTO Mo3BosigeT cHOpMUPOBATH Y
CTYICHTOB CHUCTE€MY 3HAaHHM, YMEHHH M HaBBIKOB 10 METOIMKE H TEXHOJIOTHHU
HCIIOIb30BaHusi  VIHTepHeT-pecypcoB B  Ipolecce o00yueHHs, 0OeCrnedyuTsh
MIPONYKTHUBHBIN M TBOPYECKUH YPOBEHb JEATEIBLHOCTH IIPH BBINIOTHEHHH 33JaHHH.

[To BceM TeMaM IUCLUIUIHHBI MPOBOAATCS MHTEPAKTUBHbIE JIEKLIUH B hopme
npoOJIeMHbIX JeKIHii B 001eM konudecTBe 54 yacoB. B xone npobnemMHoON neKHH
npernojaBarTeb BKIIOUaeT B IPOLECC U3JIOKEHUS MaTepuana cepHio MpobieMHBIX
BonpocoB. Kak mpasuiio, 3T0 CIOXHBIE, KIIOYeBble 1 TeMBbI BOIpockl. CTyIeHTHI
MpUITIAIIAIOTCS )19 Pa3MbILUIGHUH M IIOMCKY OTBETOB Ha HHX II0 Mepe HX
MOCTAaHOBKH. THIIOBas CTPYKTypa MNpOOJEMHOM JIeKUMM BKIIOYAET: CO3JaHHE
npoOJIeMHON CHUTyallMd Yepe3 IOCTAHOBKY y4eOHOH NMpobieMbl; KOHKPETH3ALUIO
3TOH TpoOJIeMBl, BBIABHKEHHE THMIIOTe3 @O €€ pPEeIIeHHIO; MBICIEeHHBIH
SKCIIEPHMEHT 10 MPOBEPKE BBIABHHYTHIX TMIIOTE3; MPOBEPKY CHOPMYIHPOBAHHBIX
IHITOTE3, 1MOA0Op apryMeHTOB M ()akTOB Ul MX MOATBEPKICHMS; (POPMYIHPOBKY
BBIBOJIOB; TOJABEACHHE K HOBBIM IPOTHUBOPEUMSM HIIM IEPCIEKTHBAM H3y4eHHs
MOCJIEeIYIOLIEro MaTepHualia; BONpPOCHl 17 OOpaTHOM CBS3H, I[IOMOrarolHe
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KOpPPEKTHPOBaTb YMCTBEHHYHK JACATCIBHOCTE CTYAEHTOB Ha JIEKHOHH. B Xo4e
HpOGJIGMHOﬁ JIEKLIWH MPOBOOMTCA AUCKYCCHS IO aKTYaJIbHBIM BOIIPOCaM.

9 @oHa OLIEHOYHBIX cpeacTB AJisA MPOBEACHHHA TEKYLEro KOHTpPOJIA
YCEBAEMOCTH H ﬂpOMe}l{yTO'lHOﬁ arrecTallHH Mo HTOoramMm oOCBOCHHA
AHCUHHIIJIHHBI

YpoBeHb W Ka4eCTBO 3HAHWUH 0OYHaIOIIMXCS OLEHUBAIOTCS MO pe3ylbTaTam
BXOJIHOTO KOHTPOINS, TEeKYyIero KOHTPOJS YCIIEBAa€MOCTH M IPOMEXYTOYHOM
aTTeCTallid 110 MTOraM OCBOEHHUS IMCLHMIUIMHBI B BHJe 3adeta (5 ceMecTp) U
sk3ameHa (6 cemectp) u KYIL

Texymmii onpoc ycneBaeMocTH 00yYarOLUXCsl OCYLLECTBIAETCS AJIA OLICHKH
YPOBHS OCTATOYHBIX 3HAHUH MMyTEM IPOBEIEHHMS YCTHOIO MJIM IHUCBMEHHOIO
oIpoca Mo TeMaM JUCHHILIHHEIL.

3amura nabopaTopHoH pabOTHl NPOBOAUTCA C LEIbK0 YBS3KH TEOPHH C
IPaKTHKOH, 00y4eHHs CTYJI€HTOB METOAAM MPOBEIEHUS IKCIEPUMEHTOB, IIPUBUTHE
HABBIKOB B paboTe ¢ 1abopaTopHbIM 000pyoBaHMEM U 00001IeHHs MOITy4YeHHbBIX
pE3YJBTATOB.

KypcoBoii mnpoeKkT BBHINOJHAETCS B COOTBETCTBHM C METONUYECKHUMHU
YKa3aHHUSIM I10 BHITTOJIHEHUIO KYypCOBOIO MPOEKTa C LIEJIbIO 3aKperUieHHs CTYAEHTOM
TEOPETHYECKUX 3HAHHH M MPaKTHYECKMX HaBBIKOB, KOTOpBIE IO3BOJIAIOT HAYYHO
000CHOBaHHO W  TEXHMYECKH TI'PAaMOTHO  OCYUIECTBISITh  TEXHHYECKYIO
SKCITIyaTallMi0 BO3AYIIHBIX CYIOB, (OpPMHUpPOBaTh CO3HATEIbHOE M TBOPYECKOE
OTHOIIIEHHSI K BBIMOJHEHUIO TpeOOBaHMM, coaepXkalMxcs B JOKYMEHTax,
perIaMeHTUPYIOLIUX TEXHHYECKYIO IKCIUTyaTallHIo.

DK3aMeH 3aKJIIOUMTENIbHBIA KOHTPONb, OLIEHHBAIOLIHUNA YpPOBEHb OCBOEHHUsA
KOMITeTeHLIM# 32 BeCh MePHOJ U3yUeHHUs JUCLIUIIUHEIL.

ATTecTalus Mo UTOraM OCBOEHHS JNUCLMIUIMHBI IPOBOAUTCS B BHJE 3a4€Ta C
OLICHKOH B 5 ceMecTpe M 3K3aMeHa B 6 ceMmecTpe. DK3aMeH T03BOJSET OLEHHUTH
YpOBEHb OCBOEHMs KOMIIETEHLMH 3a BeChb NEpPHOA H3Y4YeHUsS IUCLUILIHHBL
DK3aMeH MpeArnoyiaraeT OTBeT Ha TeOPETUYECKUEe BONPOCHl U3 MEPEUHs BOIIPOCOB,
BBIHECEHHBIX Ha 5k3aMeH. K MOMEHTY clauyd 3K3aMeHa JOJDKHBI OBbITh ITPOHIEHBI
npenbiayie GopMbl KOHTpoisa. Metoauka (GOpMHPOBAaHHUS pPe3YIbTHPYIOLIEeH
OLIEHKH B 0053aTeJIbHOM MOPSAKE YYUTHIBAET aKTHBHOCTh CTYIEHTOB Ha 3aHATHUIX,
MOCEIaeMOCTh 3aHATHH, OLEHKM 3a TIpakTHYeckue paloThl, BBHIIOJIHEHHE
CaMOCTOSITEIBHBIX 3aJaHHH.

9.1 banbHO-peHTHHIOBasl OLleHKA TeKyllero KOHTPOJIsl yCIeBaeMOCTH H
3HAHHI CTYI1eHTOB

BaJIHBHO-pefITHHFOBaH CHCTEMA TCKYLIETO KOHTPOJIA YCIIEBACMOCTH H 3HaHUH
CTYIEHTOB HE IPUMECHACTCA.
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9.2 MeTtoanyecKHe peKOMEHJAAUHH MO0 TMNPOBEIEHHIO TNpPOoUeayphI
OlLleHHBAHHUA 3HAHMH, YMEHHH W HABBIKOB H (W/JIH) ONbITA AeATEJbHOCTH,
XapaKTepU3YOLIHX 3Tanbl (pOPMHPOBAHHA KOMINETEHUHH

5 cemecmp

PezynpraThl TeKymiero KOHTpodsi (YCTHBIA ONPOC) OLICHHBAKOTCS IO
IBYXOaJIJIBHOM CHCTEME: «3aYTEHO» / «HE 3a4TEeHO».

YCTHBIH OMpoc B Hayaje JIeKIHW WM MNPAKTUYECKOIO 3aHSTHA II0 TeMe
OpeaplaylIero 3aHATHS OLIEHMBAETCs [OJOXKUTEIbHO B TOM Ciy4ae, eClid
00y4aroIuiCcs YeTKO U SICHO, MO CYIIEeCTBY JaeT OTBET Ha IIOCTaBJIEHHBIH BOIIPOC,
WIIH K€ He cpa3y Jajl BepHbIH OTBET, HO CMOT JaTh €ro MpPaBHUIBHO IPU ITOMOIIH
OTBETOB Ha HaBOJSILKE BOIIPOCHL.

Pesynbrarel TeKylIero KOHTpOJs (MHOUBHIyalbHOE JOMalllHee 3aJaHHe)
OLIEHUBAIOTCA TI0 ABYX0AJNIBHON CHCTEME: «3a4TeHO» / «He 3aUTEeHOM.

OcHoBaHUSAMH JIJIS TIOJIOXKUTENIbHOTO OLICHMBAHHS W BBICTABICHHS «3aUTEHO»
SBISAIOTCS: TIOJIHOE M3JI0KEHHe [IOJIy4eHHBIX 3HAaHWM B IIHCBMEHHOM H
rpaduveckoi popMe B COOTBETCTBUHU C TPeOOBAaHUSIMU HIIM HETIONIHOE H3JIOKEHHE
NOJIYYeHHBIX 3HAHWW, OJHAKO 3TO HE MPENsITCTBYET YCBOCHHUIO MOCIIENYHOLLEro
nporpaMMHOro Marepuana. JlomyckaroTcsi: eAMHHYHBIE, HECYLIECTBEHHbIE
OILLIUOKH, CaMOCTOSTENBHO UCIIpaBisieMble CTYN€HTaMH; OT/eNbHbIE
HeCyIlleCTBEHHbIE OIMOKH, MCIpaBiseMble CTYAGHTaMHU IIOCJe  YKa3aHHS
nperoaaBareis Ha HUX; OTAe/bHbIE CYIIECTBEHHbIE OLIUOKH.

OcHOBaHMSMH [JIS BBHICTABIEHHS OLICHKHU «HE 3aU4TE€HO» SIBISIOTCS: HEMOIHOE,
DeccUcTeMHOe HM3JIOKEeHHe Y4eOHOro Marepualnia, 4YTO IpPEnsSTCTBYET YCBOECHHIO
nocienyioomed uHbopManuu 1o  gucuumiauHe. CyliecTBeHHble  OLIMOKH,
HEeUCTpaBlisieMble J1aXke C IOMOILBIO NPEeIo1aBaTes.

Ha MOMeHT cia4yy 3a4eTa ¢ OL[EHKOH CTYAEeHT AOMKEH MOIYYUTh «3a4TEHO» 3a
y4acThe B YCTHBIX OIpocax, o kpaiiHeil mepe, Ha 50 % JIEKLIMOHHBIX 3aHATHH U
MOJYYUTh «3aYTeHOY», MO KpaliHed Mepe, 3a 50 % WHAMBHAyalbHBIX JOMAIIHHUX
3a1aHUH.

[To urtoram ocBoeHHs NUCUMIUIMHBI «TepMonuMHaMuka W Terulonepenagar»
IPOBOMUTCA TPOMEXYTOUHas arrecrauus oOyyaromuxcs B (QopMe 3ayera,
npearnonaraeT yCTHBII OTBET CTy[leHTa [10 OMIeTaM Ha BOIIPOCHI U3 MEepeYHs.

3ayeT ¢ OLIEHKOH M0 AUCIUIUIMHE IPOBOAUTCS B 5 ceMecTpe.

6 cemecmp

Pe3ynpraTel TeKyllero KOHTpoJis (YCTHBIH ONpOC) OLIEHMBAKOTCA IIO
NBYXOa/NIbHON CHCTEME: «3a4TEHO» / «HE 3a4TeHO.

YeTHBIM ompoc B Hayale NeKLHUH HIM MPaKTHYECKOro 3aHATHS IO TeMe
MpeabIAyIIero 3aHATHS OLIEHMBAETCA IOJOKMUTEIBHO B TOM  CIy4ae, eClid
00y4JaroIHiCst YeTKO U SCHO, TIO CYIeCTBY JaeT OTBEeT Ha MOCTaBIEHHBIH BOIIPOC,
MJIK ke He cpasy Jajl BepHBIH OTBET, HO CMOTI JaTh ero IpaBMWJIBHO IPH MOMOLIX
OTBETOB Ha HaBOJSIIHE BOIIPOCHL.
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Pe3ynpraThl TeKyllero KOHTpons (MHAWBHAyaldbHOE JOMalllHee 3aJaHue)
OLIEHUBAIOTCS 10 ABYXOALIBHON CUCTEME: «3a4TEHOY» / «HE 3aUTeHO».

OcHOBaHMSIMH ISl TIOJIOKUTEIBHOTO OLIEHUBAHUS M BBICTABIIEHUS «3a4TEHO»
SBISIIOTCS: TOJAHOE M3J0KEHHE IIONYYEHHBIX 3HAaHMHM B IHCBMEHHOH W
rpadudeckoii GopMe B COOTBETCTBHH ¢ TPeOOBAaHUSIMHU HIIM HEMOIHOE U3JIOXKEeHUe
[IOJIyYEHHBIX 3HAHHUH, OJHAKO 3TO HE MpPEeNsTCTBYET YCBOCHHUIO MOCIELYIOLIEro
IporpaMMHOIo  marepuasa. Jlonyckarorcs: eIMHHYHBIE, HECYIIEeCTBEHHBIE
OLINOKH, CaMOCTOSITEIILHO UCIIpaBIIsieMble CTYIEHTaMH; OTJeJIbHbIE
HECYILIECTBEHHbIE OLUMOKH, HCHpaBlseMble CTyOEHTaMH IIOClie YyKa3aHus
nperiofiaBaresisi Ha HUX; OT/JeNbHbIE CYLeCTBEHHbIE OLIUOKH.

OcHOBaHMSIMHU [7Isl BBICTABIIEHHsI OLIEHKH «HE 3a4TeHO» SABIAIOTCA: HEIOIHOE,
OeccucTeMHOe M3JIOKEHHe Y4YeOHOro Marepuasa, 4YTo IpPEIsiTCTBYET YCBOEHHIO
nocienyromed  uHGoOpMaruu no gucnuruiuHe. CyllleCTBeHHblE  OIIUOKH,
HEHCIIpaBIsieMble 1a)Ke C [IOMOLUBIO IIpernoiaBaTeis.

Ha MoMeHT cauu 3ka3MeHa C OLIEHKOM CTYAEeHT JIOJKEeH MONYYUTh «3auTeHO»
3a y4yacTHe B YCTHBIX OIpocax, Mo KpaitHeil Mepe, Ha 50 % NeKUMOHHBIX 3aHATHH U
MOJIYYHUTh «3aUuT€HO», MO KpakHel mepe, 3a 50 % HHIMBHUAYAIBHBIX JOMAIIHHX
3aJ1aHUH.

[Io wToraM oOcCBOEHMS IHUCUMIUIMHBI «TepMonMHaMukKa M TerUionepenaya»
MPOBOJIUTCS TPOMEXYTOYHAs arTecTanus oOydaromuxcs B (opme 3K3aMeHa,
NpeanoyaraeT yCTHBIM OTBET CTYAEHTA 110 OMJIeTaM Ha BOTIPOCHI U3 ITepEeYHs.

KypcoBoii mpoekT: Mmo3BoJyigeT CTYyJEeHTaM IIOHATh METOJNOJIOTHI0O U OCHOBBI
NPOEKTUPOBAHHS U pacyéTa COBPEMEHHBIX aBUALIMOHHBIX JABUraresieil, OCHOBHBIMU
LEeJISIMU KOTOPOTO SIBIISIOTCS

- TpoOBepKa CIOCOOHOCTH CTYAEHTOB MPUMEHSATh TEOPETHUYECKHUE 3HAHUSA B
BBIIIOJIHEHHUE TEPMOJMHAMHUYECKOIo pacy€ra aBHALMOHHBIX JBHrarelied B
3a/laHHBIX YCIIOBHSX;

- O3HAaKOMJIEHHE CTYAEHTOB C METOJAaMH U NpUEMaMU MOUCKA ONTHUMAJIBHBIX
BapUaHTOB MpH OIpEeeIeHUH PasMepoB U MapaMeTpPoB OTHENBbHBIX 3JE€MEHTOB
JBUraTesis U IBUraTells B LIeJIOM;

- OCBOEGHHME HaBBIKOB pabOThl C HAyYHO-TEXHHYECKOH JIUTepaTypoi,
3aKperieHHe HaBBIKOB CAMOCTOSTEIbHOM TBOpYECKOM paboTEHI.

ITo uTtoram ocBoeHHMS AMCUMIUIMHBI «TepMonMHAMHUKa W Terulonepenada
MPOBOJIMTCA NPOMEXKYTOYHAs arTectauus oOydaromuxcs B (opme 3adeTa HIH
9K3aMeHa MperoiaraeT YCTHbIM OTBeT CTyAeHTa Mo OujieTaM Ha TeopeTHYeCKHe U
NpakTH4YecKHe BOMNpockl U3 TnepeuHs. K 3adeTy ¢ OLEHKOH H 3K3aMEHY
JIOTTYCKAlOTCsl CTYAEHThl, BBIIOJIHUBIIKE Bce TpeOoBaHHS y4ueOHOH NporpamMMBl.
3ayeT ¢ OLCHKOH M dK3aMeH NPUHUMAETCs IperofaBareseM, BelyLIUM 3aHATUHS B
JIaHHOW Trpylnne Mo AaHHON AMCIUIIIMHE, a TAaKXe JIEKTOPOM NAaHHOIO IMOTOKAa, B
TIOMOIIIb, PEeIIEHHEM 3aBe[yIolIero kadenpel, MOTyT Ha3Ha4aThcs NMPENOJaBaTelly,
BeyIlIHE 3aHATHS 10 JaHHOH AUCUMITIMHE.

3adeT C OLEHKOM MM 3K3aMeH SBISIOTCS 3aKIIOYUTEIBHBIM 3TaloM
U3ydyeHus aucUMIUIMHBEl «TepMoaMHaMHKa M Ternjonepenadya» W HUMeeT LEebIo
MPOBEPHUTh U OLEHUTH Y4eOHYI0 paboTy CTYAEHTOB, YPOBEHb MOJIYYEHHBIX MMM
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3HaHWH, yMeHHe MPUMEHSATh HX K PEUICHHIO0 NPAaKTHYECKUX 3a/lady, OBJajIeHue
MPaKTHYECKMMH HaBbIKaMH B 00beMe TpeboBaHHI 0Opa3zoBaTenbHON MpOrpaMMBl
Ha MPOMEXYTOYHOM 3Tane ¢opmupoBanus komnereHuui OK-5, OIIK-1, OIIK-2,
OIlK-3, TIK-17, TICK-9.2.

Bo BpeMs MOArOTOBKM CTYAEHTHI MOTYT I10JIb30BaThCsl MaTepHallbHBIM
obecrieueHreM, nepedeHb KOTOPOro YTBepKIaeTcs 3aBeAyIOLIMM Ka(eapsl.

3aueT ¢ OLIEHKOH WM 3K3aMeH MpOBOAATCS B o0beMe MaTepHaa paboueit
IpOrpaMMbl JUCHUILIMHBL, U3YYEHHOTIO CTYIGHTaMH B 5 1 6 cemecTpe, 1o Ouneram
B YCTHOH (opMe B CIeI[HalbHO MOJArOTOBIEHHBIX y4eOHBIX KiaccaX. IlepedeHs
BOIPOCOB, BBIHOCHUMBIX Ha 3ayeT MM 3K3aMeH, o0CyXJaloTcs Ha 3acellaHuu
kadenpel W yTBepXKAarOTcs  3aBenyromiuM  Kadenpsl. IlpeaBaputensHoe
O3HAKOMJIEHHE CTYIEHTOB ¢ OHJIeTaMH 3ampeniaercs.

DK3aMeHallMOHHble OWIeThl colepXkar JBa BOIpOCa IO TEOPEeTHYECKOi
YaCTH JUCUMIUIMHBI U OJUH NMPaKTHUYECKHii BOIpOC.

9.3 Tembl KypcoBbIX pa0doT (NMPOEKTOB) MO JHCUHILIHHE

[lpy w3yyeHun OUCHMIUIHMHBI «TepMoAMHaMHKa U TeIUIONepenaday
BBIMOJIHAETCS KypcOBOH npoekT «Pacuér coruia JlaBansy.

HcxonHble naHHBIE Ui BBIIOJTHEHHS KypCOBOIO IIPOEKTa OIpeeNsioTcs
HCXOJIs U3 HOMepa 3a4eTHON KHUXKKHU CTYJIEeHTa WM MOPSAIKOBOTO HOMepa CTy/IeHTa
B TpyIlIe MO TNpaBWiaM, H3JOKEHHBIM B METOAMYECKMX YKa3aHUAX [0
BBITIOJTHEHHIO KYpPCOBOTO IMpoekTa [2-3].

9.4 KoHTpoJbHble BONpochl 1js MNpPOBeJleHHS BXOJHOI0 KOHTPOJIA
OCTATOYHBIX 3HAHHH MO 00ecneYHBAKIIHM AHCHHIIJIHHA

«Maremarnka», «MMHbopMaTHKa», «Pu3nka», « Teopust TpaHCIIOPTHBIX CUCTEM.

Bomnpocsl BXOIHOTO KOHTPOJIA N0 AUCHUILIMHE «MareMaTika»
1 OrmpeneneHuie NpOU3BOAHON QYHKIHMH, €€ TeOMETPUUECKUN CMBICIL.

H3Biedb KOpeHb:

) 2/8(a3)51P
VIPOCTHTh BLIPAAECHHE:
a® — ab?

3 ab + b?

YHpocTHTH Bhlpazenne:
22— y?
4 :—L-—l + y—l

BOHpOCBI BXOOHOI'O KOHTPOIIs I10 JHUCILIHMITITHHE ((I/IHCI)OpMaTHKa H
HH(bOpMaHHOHHBIe TEXHOJIOIHU»
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1 Hudopmaruzaus obuiectBa ¥ MecTo HHPOPMATHKH B COBPEMEHHOM
MHUpe.

2 Oco0eHHOCTH COBPEMEHHBIX KOMIBIOTEPOB U UX pa3BUTHE.

3 IlpuknagHoe mnporpaMMHoOe obecrieueHue KakK HHCTPYMEHT pelIeHUs
(GYHKIIMOHANBHBIX 3a7ay.

Bonpockl BXOAHOTO KOHTPOJIS 110 AUCUMIIIMHE «Du3rka»
1 'apMoHHUecKHe KoJIeOaHUs U UX NapaMeTphl.
2 Cnoxenue koseOaHUM OJMHAKOBOM M pPa3IMYHBIX YaCTOT, HalpaBIeHHbBIX
BJIOJIb OJHOU IIPAMOH.
3 CrnokeHue B3aMMHO NEPIeHAMKYJISPHBIX KoJleOaHMi.
4 CobcTBEHHAa 4acToTa.

BOHpOCBI BXOJHOT'O KOHTPOJIA IO AUCLHHUIIIIHHE ((TGOprIH TPaHCIIOPTHBIX CHCTEM»

1 JlocTOMHCTBa U HEAOCTATKH OPTraHU3aLMOHHBIX CTPYKTYpP YIIpaBJIeHHS,

2 DKOHOMMKO-MaremaTHveckass Mojeslb 3()(QeKTHBHOCTH NpPOM3BOACTBEHHOM
JIeSTeIBHOCTH TPAHCIIOPTHBIX NPEANPUSITHH;

3 OOocHOBaHHE  MAaTpPUYHOM  CTPYKTYpbl  KOMIUIEKCOB  YIpPaBI€HUs
B3aUMOJEHCTBUEM TpaHCHOPTHO-OrHcTHYecKol cucteMbl (TJIC);

4 OCHOBHbBIE JIEMEHTBI CUCTEMbI MOAJEPHKKH MPUHATHS PeLLIeHHS;

OcHoBHbIe 3k0oHOMH4YeCcKHe nokasarenu TJIC;

wh

9.5 Onucanune noka3zareJ/ieii H KpHTepHeB OLleHHBAHHA KOMIIETeHIHH Ha
Pa3JIHYHbIX 3Tanax ux GOPMHPOBAHHS, ONTHCAHHE LIKAJ OLeHHBAHUS

OueHuBaHue KypcoBoro rnpoekrta: OueHka “oTau4HO” CTaBUTCS 3@ MPOEKT, B
KOTOPOM  COHep)KaTcs  JJIEeMEHThl  TBOpYECTBA, JaeTcd  CpaBHHUTEJIbHas
XapaKTePUCTHKA paccMaTpPUBAEMBIX TEOPETHUYECKHUX TIOJNIOKEHHH M DIyOOKHi
CUCTEMHBIH aHanu3 (aKTUYecKoro Marepuana, JAeNaloTcs CaMOCTOATEeIbHbIe
BBIBOJIbI. PacueTsl BEINMOMHEHBI BepHO, 6e3 ommbok. Pabora odopmieHa B noaHOM
COOTBETCTBUHM C TpeOoBaHWsAMU. Ha 3ammre CTyIeHT Mokazan TOJIHOE 3HaHHe
MaTepyajla KypCOBOrO IIpOGKTa W Jal apryMEeHTUpPOBAaHHbIE OTBETbl Ha
MOCTaBJIEHHBIE BOMPOCHI.

OueHka “Xopollo” CTaBUTCA TOINAA, KOrja MPOEKT BBITOJIHEH Ha XOpOLIEM
TEOPETHYECKOM YPOBHE, TOCTAaTOYHO TOJTHO OCBEIIAIOTCS BOIPOCH! TeMbl. AHAIN3
JIUTEePATYPHBIX HCTOYHUKOB BBITIONIHEH, OJHAKO BBIBOABI HE HOCAT DIyOOKHH U
BCECTOPOHHMH Xapaktep. VMMelTcs HEKOTOopble HapylleHHs B OQOpPMIIEHHUH
KypcoBoro npoekra. MiMerotcst He3HauuTe bHble OIIMOKH B pacyetax. Ha 3ammure
CTYIEHT IOKa3aj 3HaHHe MarepHalla IpOoBeINeHHBIX HccienoBaHui. IIpu orBerax
Ha psiJI JOMONHUTETBHBIX BOIIPOCOB apryMeHTallus Obljia HeI0CTaTOYHOM.

OueHKy “yIOBIETBOPUTENBEHO’ MPOEKThI, B KOTOPBIX NMPAaBUIBHO OCBELICHBI
OCHOBHBIE BOIPOCHI TE€MbI, HO He MPOSBHUIOCH YMEHHE JIOTMYECKH CTPOHHO H
CaMOCTOSITeNILHO M3JaraTth MCTOYHUKU. MMeercs psin HapylleHud TpeOoBaHMi B
obopmiieHHH paboTel. KMewT MecTo CylecTBeHHble CTHUIMCTHYECKUE U
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rpammardyeckue owmubku. MMerorcs MHOro ouMOoK B pacyerax, KOTOPBIE He
BIUSAIOT HAa KOHEYHBIH pe3ynbTaT. BeIBOABRI Mo pasgenam M maparpadaM HOCST
OMUCaTeNbHBIN XapaKTep U He OTPaXKaloT pe3yJbTaToB IpoBe/IeHHOro aHanusa. Ha
P TOTIONTHUTENBHBIX BOIIPOCOB CTYNEHT HE J1all SICHBIX OTBETOB.

OueHka “HeyJOBIETBOPUTENBHO  CTAaBUTCS B TOM Ciy4ae, KOIJa B IIPOEKTE
COZIePIKaTCsl OT/IeIbHbIe OIMOOYHBIE MOJIOKEHHS, CTYIEHT HE MOXET OTBETHTb Ha
JIOTIOJTHUTEJIBHBIE BOIIPOCHI B XOJIe 3alUThl, He BiaJieeT MaTepHajioM NIpoeKTa, He B
COCTOSIHMM J1aTh OOBSICHEHHs BBIBOJAM H TEOPETHYECKHM IOJIOKEHHSIM JaHHOM

NpoOIeMBL.
MIPEJICTOMT MMOBTOPHAs 3alUTa.

PacueTbl BBINOJHEHEI HEIPaBHUJIBHO. B aToMm ciiydace CTYOCHTY

Kpurepun ouennBanud | [lokazarenu onieHHBaHus | Onucanue HIKaJIbI
KOMITeTeHITHI KOMIIETEHITHH OILICHHBAaHUS
CriocoOHOCTBIO W TOTOBHOCTBIO | [loHMMaeT: 3HaHuA 00yvarolHXxcs
npuoOpeTars  HOBbIE  3HAHMS, | -METOJIBI U NPHEMBI IIPHOOPETEHHS | OLIEHUBAIOTCS o
HCIIONIB30BaTh pa3iHyHbie (OPMBI | HOBBIX 3HAHHUH, HCIIOH30BaHUE YeThIpeX OanbHOM
o0y4eHus, UHGOPMALHOHHO | pa3Iu4HbIX (opM oOydeHus, CHCTEME c
oOpasoBarebHbie HHPOPMALMOHHO BBICTaBJICHHEM
texHonoruu(OK-21) oOpasoBare/ibHbIE TEXHOJIOTHH, 00yJaroIHMCs

3HaTh: KacaroIUXcs TEPMOIMHAMHKHA H HTOTOBO OLIEHKH
-METOJbI U IPHEMBI IPHOOPETEHU | TEIUIONepe1ayuH; «OTIIHYHOY, «XOPOIIOY,
HOBBIX 3HAHH{, HCIIOJIB30BATh -METO/bI TEPMOTHHAMHKH «YIOBJIETBOPHTEIBHON
pasznuyHbie GopMbl 00yUeHHS, TIO3BOJIAIOIIME TOHATH CYLITHOCTh | HJIH «HE
UH()OPMAIHOHHO TEePMOAMHAMHYECKUX MPOIECCOB, | YAOBIETBOPHTEILHOY.
o0pasoBaresibHbIE TEXHOJIOTHH, aHAJIM3HPOBAHHE I'a30BBIX Ouenka COTITMYHOY

KacaroImuxcsa TEpMOIUHAMHKH H
TEenJonepeaauu;

-METOBI pacyeTa napaMeTpoB
TEPMOJUHAMHYECKHX ITPOIIECCOB
-ME€TObl TEPMOIHHAMHKH
MIO3BOJIAIOT MOHATEH CYIITHOCTD
TEpMOIUHAMUYECKHX IIPOLIECCOB,
aHAIM3UpPOBaTh ra30BBIC IIOTOKH,
3aKOHBI IPOTEKaHHA
TEepPMOJUHAMUYECKUX MPOIECCOB B
I'TH, nyTH ux
COBEpIIEHCTBOBAHUS.

MMOTOKOB, 3aKOHBI IIPOTEKAHHS
TepMOIMHAMHYECKHX IIPOIIECCOB B
I'TI, myTH ux
COBEpIICHCTBOBAHHUS.

YMeTh:

-CaMOCTOSTEJIBHO CTPOUTh
npoliecc NpuodpeTeHHs HOBBIX
'.”:l-IaHIfIi:{J HCNOJIL30BaTh PA3JIMYHBIC
dbopMel 00yueHus,
HHPOPMAITHOHHO
oOpa3oBaTebHble TEXHOIOTHH /IS
IPOBEIEHHSA PacuéToOB NapaMeTPOB

TCPMOJHHAMHYECKHX ITPOIICCCOB

[Ipumenser:

- IpOLECChI IPHOOPETEHH HOBBIX
3HAHUH, HCIIONIB3YeT Pa3IMYHBIC
dhopMBl 00yUueHHS,
HH(POPMAITHOHHO
oOpaszoBaresibHbIe TEXHOJIOTHH IS
NpOBE/IEHN pacy€TOB [IapaMeTpOB
TepMOJAHHAMHUYECKHX IIPOLIECCOB
NpPH pelleHHH NpodecCHOHATBHBIX

[Ipd IpHeMe 3a4é€Tta ¢
OLICHKOH BBICTABJISIECTCSA
B CIy4ae: IIOJHOTO,
NPaBUIIBHOIO %}
YBEPEHHOIO H3JIOKEHHUSA
oOyuaromumcs
y4yeOHOro  Marepuaia
mno KaKIOMY u3
BOIIPOCOB; YBEPEHHOTO
BIIAJICHUS
oOygaroummcs
MMOHATHHHO-
KaTeropHaJIbHbIM
anmapatoM  y4eOHOH
JHUCIUILIHHEI;
TIOTHYECKH
MOCNeq0BaTeILHOTO,
B3aHMOCBS3aHHOIO |
[IPaBUJIBHO
CTPYKTYPHPOBaHHOI'O
H3TI0KEHHS
obyyarommumes
yuyeOHOro MarepHana,
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Kpurepuu
KOMIIETEHIIHH

OLCHHBAHUA

Ilokazarenu
KOMIIETEHIIHH

OLCHHUBAaHHA

Onucanue IIKAJIBI

OIICHHBaHUA

NPH pelieHuH npodecCHOHATHHBIX
3aj1a4, KacaroIuXcs

3a71a4, Kacaroluxcs
TEPMOJIHHAMHKH H

TEePMOJMHAMHKH H TEIIONEPEIavH.
TeIIONepe/1adyH.
Bnaners: AHanu3upyer:

-HaBbIKAMHM pacyeTa MapaMeTpoB
TEPMOJMHAMHYECKHX MIPOIIECCOB
-TeXHOJIOTHSMH MTPHOOpeTeHus
HOBBIX 3HAHUH, UCIIONb30BaTh
pa3aHuHble GOPMBI 00YUECHHS,
nHpOpMAITHOHHO
o0pazoBarebHbBIE TEXHOIOTHH T10
NpHOOpPEeTeHUIO HABLIKOB pacyeTa
[1apamMeTpOB TEPMOJMHAMHYECKHUX
IPOLIECCOB, IPOTEKAIOIIHX B
ABHAIITHOHHBIX JIBHUIaTeJIfgX, HA
OCHOBE 3HaHHil TEPMOIMHAMHUKH H
TerIonepeaaye.

-TEXHOJIOTHH MPUOOpETEHHUS
HOBBIX 3HaHMH, HCTIONIB3YeT
paznuynble GopMbl 00yUYeHHS,
HHQPOPMAITHOHHO
oOpa3oBare/ibHble TEXHOIOTHH 110
NpUOOPETEHUIO HABBIKOB pacyeTa
MapaMeTpPoOB TEPMOJAHHAMUYECKHX
IIPOLIECCOB, MPOTEKAIONIUX B
aBMAIIMOHHBIX JBHTaTelIsX, Ha
OCHOBE 3HaHUI TepPMOJIMHAMHKH H
Terionepe/aye.

CrnocoGHOCTBIO M TOTOBHOCTBIO
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCIUILINH
B npodeccHOHATBHON
NeATeIbHOCTH, IPUMEHSATH METObI
MareMaTHYecKoro  aHanusa H
MOIEIHUPOBAaHUs, TEOPETHYECKOro
u 9KCIIEPHMEHTAILHOTO
HCCIeOBaHHS  MpH  pelIeHHH
npodeccuonanbHbix  3amad(lIK-
21);

3Harb:

- CYIIHOCTh TEPMOJMHAMHYECKHUX
MpOLECCOB

-KaK MCII0JIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAY YHBIX
JMCILHIUIHMH B TpodeccHoHaNbHON
N€ATeIbHOCTH, IPHMEHSATE METObI
MareMaTH4YeCcKOro aHa/lu3a U
MOJIEIMPOBaHH, TEOPETHYECKOTO
H 9KCIIEPHUMEHTAIBHOIO
HCCTIeOBaHH NTPH pelleHUH
MPaKTHYSCKHX 3aJ1a4 110 pacuéry
[apaMeTpOB TEPMOIMHAMHYECKHX
IIPOLIECCOB, NPOTEKAIOIUX B
aBMAL{HOHHBIX JIBUTATENSIX Ha
OCHOBE 3HaHHH TepMOIHHAMHKH H
TeIJIonepeiauu;

ITonumaer:

- CYIIHOCTh TEPMOIMHAMHYECKHX
[IPOLIECCOB

-KaK MCIIOJIb30BaTh OCHOBHBIE
3aKOHBI eCTBCTBeHHOHay‘IHbIX
JUCIHIUIAH B TpodecCHOHAIBHOM
JeATeIbHOCTH, IPUMEHSATh METO/IbI
MareMarH4yecKoro aHajimsa u
MOJIEJIMPOBAHHS, TEOPETHYECKOTO
U 3KCIIEPHMEHTAIBHOTO
HCCIIeI0BaHMA [IPH PELICHUH
[IPaKTHYECKUX 3a/1a4 10 pacyéTy
napaMeTpoB TEPMOJIHHAMHYECKHX
IIPOLIECCOB, IIPOTEKAIOIIHX B
aBHAIIHOHHEIX JBUTaTENIsX Ha
OCHOBE 3HaHHH TepMOJAMHAMHKHU U
TeIUIONEpeAayH;

-OCHOBHBIE 3aKOHEBI
TEPMOIHHAMHKH H Ta30BOH
JUHAMHKH, METO/Ibl pacyeTa
TeII00OMEHHBIX alNapaTog,
METO/Ibl TEIUIOBOH 3aIIUTHI
3JIEMEHTOB ABHAIlMOHHOH TEXHHUKH.

YMEHHSA YCTaHaBJIMBaTh
H MPOCIIeKUBATh
PUIHHHO-

CNENCTBEHHBIE  CBA3M
MEKIY COOBITHSIMH,
TporeccaMu H
ABJIIEHHUAMH, O KOTOPBIX
MIET peYb B BOIpOCAX;

NpUBEICHUA
oOyyaromumcst
Hajuiexalne
apryMeHTalluH,
HaJTMYHA y
obyuaronierocs
JIOTHYECKH "
HOPMaTHBHO
000CHOBaHHOH  TOYKH
3peHHs IIPH OCBELICHHH
poOIEMHBIX,
JAHCKYCCHOHHBIX
acreKToB yueOHoro
Marepuana no
BOIIpOCaM;

JTAKOHHYHOT O "
NpaBHJIBHOIO  OTBETA
obyuarornerocs Ha
JIOTIOJIHUTEIIbHBIE
BOIIPOCHI
IpernojaBarelis.
OueHka «Xopouo» npu
npuemMe 3a4yéTa c

OLIEHKOH BBICTABJIAETCA
B clly4dae: IpaMOTHOE,
CBA3HOE H
HEIIPOTHBOPEYHUBOE
H3IOXKEHHE CYTH
BOIIPOCA; aKTyaJbHOCTh
HCIIOIB3YEMBIX B
COOOIIIEHHH CBEIEeHHII;
YAOBIETBOPUTEILHOE
KaueCTBO  H3JIOXKECHHSA
MarepHsana.

Ouenka
«YIIOBIIETBOPHTEIILHOY
[IpH IpHeMe 3auéra C
OLICHKOH BBICTABISETCS
B cly4yae: OTCYTCTBHE
rpaMOTHOTO, CBS3HOTO
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Kpurtepuu OLICHUBAHMS

KOMIIETCHIIU I

ITokazarenu
KOMIIETEHIIHH

OLCHHUBAaHUA

OnucaHue IITKAJIBI

OLCHHUBAHHUA

-OCHOBHBIE 3aKOHBI
TEPMOJMHAMHKH H ra30BOH
JMHaMHKH, METO/Ibl pacyeTa
Tern000OMEHHBIX alaparos,
METO/IEI TEIIOBOH 3alIMTHI
AIEMEHTOB aBHAIIMOHHOH TEXHHKH.

YMeTh:

-IIPUMEHSATh 3aKOHBI
TEPMOJHHAMMKH M OCHOBHEIE
ypaBHEHHS Ta30BOH JHHAMHKE 1A
pelueHus NpakTHYEeCKUX 3a1a4 110
aHaJIM3Y TeYCHHUs Ta30BbIX
OTOKOB, nporekaromux B ['T]] B
obecIie4eHUH HCIIPAaBHOCTH U
paboTocrnocoOHOCTH aBHALITHOHHOH
TEXHHKH;

-OIPEeEIMTh NapaMeTpsl paboyero
Teja BO BCEX DIIEMEHTAxX
aBHAI[HOHHOTO JBUrares Ha Oaze
3HAHUH, NTOJTyYEeHHBIX 110
JUCIUILINHE TEPMOIHHAMUKA H
Terlonepeaaya.

[IpumeHseT 3HaHU:

- TePMOJMHAMHUKH H OCHOBHBIX
ypaBHEHHH ra30BOH JHHAMHKH I
pelIeHus IPaKTHYECKHX 3a/1ay 110
aHaJIu3y T€YEHH ra30BbIX
OTOKOB, npotekatronux B ['T/] B
o0ecIie4yeHHH HCIIPaBHOCTH U
paboTocnocoOHOCTH aBHALLMOHHOM
TEXHHKH;

- mapaMeTpoB pabouyero Tena Bo
BCEX JIEMEHTAX aBHAIlHOHHOTO
JBUrarels Ha 6ase 3HaHUH,
ITOJIYYEHHBIX IO JHCIHITIHHE
TepMOJIMHAMHKA U TEIJIONEepeiaya.

H HENPOTHBOPEYHUBOIO

H3JIOKEHHS CYTH
BOIIpOCA.

OneHka «HE
YIOBICTBOPUTEIIHLHOY

npd INpHeMe 3a4éra ¢
OIIEHKOH BBICTABIIAETCS
B Cilydae:  OTKasa
ofyuarorerocs oT
oTBeta mno Ounery c
ykazaHueM, nubo 6Oe3
yKa3aHHus NPUYHH;
HEBO3MOXXHOCTH
M3JI0AKEHUS
o0yyaromumcs
yueOHOro  MaTepHana
no JIBYyM HIH BCEM
BOIpOCaM; JONYIIECHUS

oOyyaromumes
CYIECTBEHHBIX
omundoK IpU
H3JI0KEHHH  y4eOHOro
MarepHaza TI0 JBYM

HIIH BCEM BOIIpOCaM;

Bianers: AHamu3upyeT: CKPBITHOE HIH $BHOE
-METOJaMHU U npuéMaMH | -METOJIbl H IPHEMBI HCIO/Ib30BaHHUE
HCTIOJIb30BaHUsA OCHOBHBIX | HCIIOJIb30BAHUS OCHOBHBIX o0yyaromumes pH
3aKOHOB eCTeCTBeHHOHAyUHBIX | 3aKOHOB €CTECTBEHHOHAYYHBIX NOATOTOBKE K OTBETY
JUCHMIUIHH B npodeCCHOHANBHOMN | IUCIMIUIMH B pod)ecCHOHaIbHON | HOPMAaTHBHBIX
JNEeATENIbHOCTH, NPHMEHATE METOMBI | NE€ATENILHOCTH, MPHMEHACT METO/IbI | HCTOYHHKOB, OCHOBHOH
MareMaTHYeCKoro  aHajgM3a M | MaTeMaTH4eCKOro aHalu3a H H JIOTOIHUTETBHOM
MOJICTHPOBaHHSA, TEOPETHYECKOTrO | MOJIEIHPOBAHHS, TEOPETHYECKOrO | JINTEpaTyphbl,

%} SKCIEPUMEHTATBHOTO | H AKCIIEPHUMEHTAIBHOTO KOHCIIEKTOB JIEKIMH H
HCCJICIOBAHHA  IIpH PEIICHHH | HCCJICIOBAHUSA IIPH PEILICHHH HHOTO
npodecCHOHANBHBIX  3alad  Ha | mpodeccCHOHANBHBIX 3a/ia4 Ha BCIIOMOTI'aTeIbHOTO
OCHOBE 3HaHHI TePMOJHHAMHKH H | OCHOBE 3HAHHH TepMOAMHAMHUKH M | MaTepHana, KpoMme
TeMJIoONepeayn; TerJonepeiayy; CJIy4Yaer CIEIHaIBHOIO0
-HaBBIKAMHU YBEPEHHOCTH B | -HaBBIKH YBEPEHHOCTH B BBIOODE yKa3aHHs WIIH
BEIOOpe (hOpM U METOIOB pellneHus | HopM H METONOB pPelleH s 3a/1a4 B | pa3pelieHus

3ama4 B XoJe NMpogecCHOHANBHOH | Xone npodecCHOHaTBHOM IIpernoiaBareis;
JIeSITeNTBHOCTH, YMEHHS | JeSTeNbHOCTH, YMEHHUS HEBIAJICHUA
aHATU3HPOBATh NOJIy4YeHHbIC | aHATM3UPOBATh MOJIyUeHHbIE o0yyaromuMmces
pe3yJIBTaThI pe3yabTaThl; MOHATHIMH H
-MEeTO/IaMH IPOBEJICHHS | -METO/bI IPOBEICHUS KaTeropusIMH  JTAaHHOH
IKCTIEPHMEHTOB, HABBIKAMH | KCIIEPUMEHTOB, HaBBIKH JUCLIHIUTHHBL;
0000L1eHNS NOTYYEHHBIX | 0000IIEHHS MTOIyYCHHBIX HEBO3MOXHOCTh
pe3ynbTaToB, KYJIBTYPBI U | pe3y/lbTaToB, KyJIbTYpPhl H obyuyaromerocs  1arb
TOYHOCTH B pabote ¢ | ToyHOCTH B paboTe ¢ OTBETHI Ha
naboparopHbiM  00opyfoBaHHEM, | 1a0OpaTOPHBIM 00OPYIOBAHHEM, JOTNIOJTHUTENIbHBIC
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Kputepuu orenuBanus | [Tokaszarenu oueHuBanug | Onucanue HIKaJTBI
KOMITETEHIIH KOMIIETEHI[HH OLIEHHBAHHUS
H3MEpPHTENBHEIMH NPHOOpPAMH M | U3MEPUTENILHBIMH IPUOOpaMH U BOIIPOCEHI
BBLIYHMCIIUTENBRHON TEXHUKH. BBIYHCIIUTEIFHOM TEXHHUKH. npenojapareis.
CnocobGHOCTBIO HOPMYIHPOBATH [Tonumaer: OOyyarommuiics uMeer

npoeccHoHaTbHbIE 3a/1a4d U
HaxoauTh nyTH ux pemenus(I1K-
32);

3HarTh:

-KaK (opMyJIHpoBaTh
npodeccHoHaNbHBIE 3aaul U
HaXOIMTE IYTH UX pelIeHHs Ha
OCHOBE 3HaHHH TepMOIMHAMHKH U
TerIonepeaiu;

-IIPHHLMIBI pPabOThl ABHAIIHOHHBIX
IBUraresiel, IpUMeHss 3HaHus
TEPMOJAWHAMHKH H
TEMJIonepeIaiu;

-kaKk GopMyIHpOBATh
poecCHOHAIBHBIE 3a/1a4H U
HaXOAMTh IMYTH UX PELIEHHS Ha
OCHOBE 3HaHUH TepMOIHHAMHKH U
TeIIonepenadH;

-IPHHLKIBI pabOTHI aBHAIIHOHHBIX
JIBUraTenei, NpuMeHsis 3HaHUs
TEPMOJUHAMHUKYU H
TeTIoNepeIaiH;

VYMeTh:

-popmynHpoBaTh
npodeccHoHaNbHBIE 337a41 H
HaXOIMTh ITYTH HX PEIICHUSA U3
0a3pl 3HAHMIH, TOTYYCHHBIX Ha
JUCLHUIUIHHE TePMOJAMHAMHKA U
TerJionepeaaqa;

-IPUMEHATE 3aKOHBI
TepMOJAMHAMHKHA H OCHOBBI
YpaBHEHHH ra3oBoi JHHAMHKE B
GOpMYITHpPOBKE
npodecCHOHANBHBIX 3a1a4 H
HaXOKJEHHA IIyTeH UX pellIeHUs B
obecreyeHuH UCIIPaBHOCTH U
paboToCcnocoOHOCTH aBHALIHOHHOH
TEXHHKH;

[IpumMeHsieT 3HaAHUA:

- mpodeCCHOHANIBHBIX 33/1a4 H
HAXOJHMT MYTH HX PEIIEHHs U3
©a3bl 3HAHMIH, TOTyYEHHBIX Ha
JUCLMIUIHHE TePMOJMHAMHKA H
Terulonepeaya;

-[IPHMEHSET 3HAHUA
TEPMOAUHAMHKH H OCHOBBI
ypaBHEHMI ra3zoBoil ITHHAMUKH B
dopmynupoBke
npodeccHoHaNBHBIX 33134 1
HaXOXKIEHHS NYTEH UX pelleHHs B
ofecreyeHHH HCIIPAaBHOCTH H
paboTocnocoOHOCTH aBHAIIHOHHOH
TEXHHKH;

Bnanets: AHanu3upyeT:

-HaBBIKAMH (OpMYJTHPOBKH | -HaBBIKH ($hOpMyYNIHPOBKH
npoecCHOHATBHBIX ~ 3afa4 M | NpoQ)eCCHOHANBHBIX  3afa4 M
HaXOKJICHHA NyTeH WX PELUCHUH, | HAXOXKJEeHHs MyTeH UX pelleHHH,
MNOJMYYEHHBIX MO  JUCHUMIUIHHE | IOJYYEHHBIX 10  OUCLIMILIMHE
TepMOAHHAMHKA H TEIUIONEpeaaya; | TepMOJHHAMHUKA H TeIUIoNepeaaya;
-METOJAMH OIICHHBAHHS | -METOIBI OllIeHHBaHHA
TepMOJUHAMHUYECKHX MPOIECCOB, | TEPMOJAHHAMHYECKHX IPOLECCOB,
NPOTEKAIOUWIWX B ABHAIIMOHHBIX | IPOTEKAIOMIHX B aBHAIlMOHHBIX
IBHTATEIAX. JIBHTaTENAX.

CrnocoOHOCTRIO ¥ TOTOBHOCTHIO K | [loHHMAaTh:

CaMOCTOSITENBHOM, -KaK [MOATrOTOBHTHCH K
WHIMBUIYaIbHOMH pabore, | caMOCTOATEIBHON

MPUHSATHIO OTBETCTBEHHBIX | HHIUBUYaIbHOH pabote,

MpaBo OTKa3arbCs OT
OTBETA 110 BHIOPAHHOMY
BOIIPOCY C YKa3aHHUEM,
mubo 6e3  ykazaHuA
NPUYHH U B3STh JPYToii
BOIIPOC.
JlomonHuTENBHbIE
BOMPOCHL MOTYT OBITH
3a/1aHbl 00yYaloImeMycs

B clyyae:
HEeOOX0MHUMOCTH
KOHKpeTH3alHH H
H3JI0KEHHOH
00yJaromumMcs
HHGOpPMALIUU 1o
BOIIpOCaM  C  LIEJIBIO
IIPOBEPKH TTyOHHBI
3HAHMH  OTBEYAIOIIEro
[0 CBA3AHHBIM MEXKIY
coboit TeMaM H
npobnemMam;
HeOoOXOTHMOCTH
IPOBEPKH 3HaHUMH
obyuatorerocs no

OCHOBHEIM TeMaM H
npobieMaM Kypca INpH
HEJI0CTAaTOYHOH
IIOJIHOTE €r0 OTBETa IO
BOIIPOCAM.
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Kpurepuu onenuBanus | [loxazarenu oueHuBanus | OnucaHue IKaJIbI
KOMIIETEHIIHH KOMIICTCHIIHH OLICHUBAHHUs

pelleHHH B paMKax  CBOEH | IIPUHATHIO OTBETCTBEHHBIX

npodeccHoHaILHOH peUIeHHH B paMKax CBOEH

komrereHiuu(11K-22) Mpode€CCHOHATBHOH KOMIIETEHIIMH

3HaTh: Ha 0aze 3HaHMH, NOJIYYEHHBIX Ha

-KaK NOJATOTOBHTBCA K JUCLHILIMHE TEPMOIMHAMHKA H

CaMOCTOSTENIbHOH Tenonepeaaya;

MHIUBHAyalbHOH padore,
IIPHHATHIO OTBETCTBEHHBIX
pelleHHi B paMKaxX CBOEH
npodeccHOHANBHON KOMIIETCHIIHH
Ha Oa3e 3HaHHH, I0JIY4YEHHBIX Ha
JUCLUIUINHE TEPMOJIMHAMHKA H
Teruionepeaaya,

YMeTh:

-CaMOCTOSITEJILHO ITOATOTOBHTE
cebd K caMOCTOATEILHOH,
HHIHBHIYAIEHOH paboTe,
NPUHATHIO OTBETCTBEHHBIX
pelIeHHH B paMKaX CBOEH
npodecCHOHATHFHOH KOMIETEHIHH
Ha 0a3e 3HaHMi, MOJYYEeHHBIX Ha
JUCIUTLIHHE TEPMOIHHAMHUKA H
TeIulonepeiaya;

[IpuMeHATh:

-CaMOCTOSTEIIbHYIO IIOATOTOBKY K
CaMOCTOATEJIEHOM,
HHIUBUAYaNbHOH paboTe,
IPUHATHIO OTBETCTBEHHBIX
pelLICHUH B paMKax CBOEH
npodeccHoHaTbHON KOMIIETEHIMH
Ha 0aze 3HaHUI, IOIYYEHHBIX Ha
JIUCLMILTHHE TepMOJMHAMHUKa U
TenJonepeaaya,

Bnanerts:

-HaBbIKAMH pacyeTa IapaMeTpoB
TEPMOJMHAMHYECKMX IPOLECCOB,
[IPOTEKAIOIMX B aBHAIlHOHHBIX
JIBUraTelIfX C LEbIO MIOATOTOBKH K
CaMOCTOATENILHOH,
HHIUBHIYAIbHOM
IIPHHATHIO OTBETCTBEHHBIX
pelleHHH B paMKax  CBOeH
npodecCHOHATBHON KOMIIETEHIIHH.

paborte,

O11eHHUBATE:

-HaBBIKH  pacyeTa I1apaMeTpOB
TEPMOJMHAMHYECKHX IIPOLECCOB,
NPOTEKAIOIMX B  aBHALlMOHHBIX
JIBRUTATENSAX C LEJBIO MOAIOTOBKY K
CaMOCTOSTEIbHOM,
HHIMBUAYAJIBHOH
NIPHHATHIO OTBETCTBEHHBIX
peuieHH B paMKax ~ CBOeH
npodeccuoHanbHOH KOMIETEHIIHH.

paborte,

CriocoOHOCTBIO  OpPraHH30BBIBAThH

[Tonumars:

H  OCYIIECTBIATH  MOHCK M | -CIOCOOEI OpraHH3alu "
yCTpaHeHUs HEHCIIPAaBHOCTEH | OCYIIECTBICHUA MOUCKa "
asuanonHoi Texuuku([ICK-9.2); | yctpanenus HEHCITPaBHOCTEH
3HaTh: aBHAIIMOHHO# TEXHHKH Ha OCHOBE
-Cr10co0bI OopraHu3aIin U | 3HaHUH TEPMOIHHAMHKH "
OCYILECTBICHHS MOUCKa M | TeIUIONepeIay;

yCTpaHEeHHs HeHCIpaBHOCTEH

aBHALMOHHOH TEXHMKHM Ha OCHOBE

3HAHHH TEPMOJIHHAMHKH H

TeIUIoNepenayH;

YMeTh: [IpuMeHsieT 3HaHus Kak:

OpraHU30BEBIBATEL H OCYILIECTBIIATD
ITOHCK H VCTPAHCHHE

-OpPraHH30BEIBATE H OCYLIECTBIATE
TITOHUCK H YCTpaHeHHE
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Kpurepuu oucHuBanus | [lokasarenn oneHHBaHus | Onucanue LIKaJIBL
KOMIIETEHIIHH KOMIIETCHIIHH OIIEHHBAHHS
HEUCIIPABHOCTEH aBHALlHOHHON HEHCIIPaBHOCTEH aBHALMOHHOM

TEXHUKH Ha OCHOBE 3HAHHI1 TEXHUKH Ha OCHOBE 3HaHHUH
TEPMOJIMHAMHKHU U TePMOJMHAMHKH 151
TenjonepeIayn; TEeNJIONepeIayH;

Bnaners: OueHuBaer:

-METOJIMKOM  OpraHu3allid Y | -METOIUKH OpraHH3alHH 7}
OCYUIECTBJIEHHS MOHCKA U | OCYIIECTBICHHSA [IOHCKa "

VCTpaHeHUs HEHCIIPaBHOCTEH | yCTpaHEeHHUd HEUCIIpaBHOCTEH
AaBHAllMOHHOHM TEXHMKH C YYETOM | aBHAIlHOHHOH TEXHHKH C YYETOM

3HaHHH TEPMOJHHAMHKH U | 3HAHHUHU TePMOAHHAMHKH U
TeruIonepe1ayH. TEILIONEpeIayH.

9.6 Tunosbie KOHTPOJIbHBIE¢ 3aJaHH# I NPOBCACHHA TEKYILUEro
KOHTPOJIST H ﬂpOMe}RYTO'-IHOﬁ arrectTauMH 10 HTOraM oOCBOCHHSA

JHCHHII/IHHBI

5 cemecTp

9.6.1 IlpuMepHbIii nepeyeHb KOHTPOJBHBIX BOIPOCOB H 3aJaHMA s
NpoBeJeHHs TEKYIero KOHTPOJIA yCneBaeMOCTH 1o Teme 1

B-1

1 HazoBute cocraBHbIe

qacTH

TEPMOOHHAMHYE CKOM

CHCTEMBI,

o0ecrneynBaroT npeo6pa303aHHe TEIJIOBOM DHEPIUU B MEXAHHYECKYHO.

2 Hanummte ypaBHEeHUE COCTOSHUS AUl 1 KT HAeaIpHOro rasa.

B-2

1 M300pa3ute 3aKpBITYIO TEPMOINHAMUYECKYIO CUCTEMY.
2 HanuiuTe ypaBHEHHE COCTOSHUSA 11 IPOU3BOJIBHOM Macchl HEabHOIO rasa.

B-3

1 M300pa3uTe OTKPBITYIO TEPMOAHUHAMHYECKYIO CHCTEMY.
2 JlaiiTe onpejelieHUe UeaIBHOMY rasy.

B-4

1 Kakas TepMoaHaMHUeCKasi CHCTEMa Ha3bIBAE€TCs H30JIMPOBAaHHON?
2 HazoBuTe OCHOBHBIE TapaMeTpbl paboyero Tena, HaMHIIMTE HX 00O3Ha4YeHHeE,

eIMHULIBI U3MEpPEHHS.
B-5

KOTOpbIE

1 HazoBuTe mapameTp, KOTOpBIH OylIeT OJMHAKOBBIM BO BCEX TOYKAX CHUCTEMBI B
COCTOSTHHH TEPMOJHHAMUYECKOTO PaBHOBECHSI.
2 Hanummute Gopmyny Aiasi onpeAeieHUs ra3oBOM INOCTOSHHOM R 110 M3BECTHOH
BeJINYMHE YHUBEPCaIbHON ra30BOH NOCTOSHHOM R,

B-6

1 Uto Ha3pIBaeTCs TEPMOIHHAMUYECKUM MTPOLIECCOM?
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2 OmnpepnenuTe BEJIMYMHY Ia30BOM IIOCTOSHHOM BO3J(yXa, €CIIM W3BECTHO, 4TO
yHUBepcallbHas razoBas nocrosinias R, = 8314,41 Jlx/(kmonb-K) u MosekynspHas
Macca BO3IYXA Uz = 28,966 KI/KMOJIb.

B-7

1 Kako# TepMOoMHAMHYECKHI MPOLIECC cUUTaeTcsi 0OpaTuMbIM?

2 HapucyiiTe cxemy M3MepeHHUs NaBJIEHUS B pe3epByape, B KOTOPOM [aBJIEHUE
OombIre atMoCchepHOoro.

B-8

| Hapucyiite cxeMy u3MepeHHUs JaBlIeHHs B pe3epByape, B KOTOPOM JaBJIEHHE
MEHbLIEe aTMOC(HEPHOTO.

2 WzoOpasure TepMOAMHAMHYECKMH MpOLECC, B KOTOPOM  IIPOUCXOIUT
yMeHblIeHe qaBneHus. Kak uaMeHsoTcs Apyrue napamerpsl pabodero Tena?

B-9

1 Kakum  ycloBHSM  [OJDKHa  YAOBIETBOPSATH  MOJENb  0OpaTUMOro
TEPMOJIUHAMHUYECKOI0 npolecca?

2 Kak cBs3aHBI Mex Iy co00ii ylenbHbIH 00beM U IUIOTHOCTH ra3a?

B-10

1 Kak u3MmeHsieTcsi naBjieHHe HIealbHOIO ras3a IMpd YBEJIHMYEHHM aOCONIOTHOM
TeMriepatypsl B 2 pa3a? KoHueHTpalus MoneKys ra3a npu 3TOM He H3MEeHsAeTCs.

2 Uro Ha3bIBaeTCs AMccUNalueil (pacceMBaHHEM) SHEPIruu?

9.6.2 IlpuMepHbIii epeYyeHb KOHTPOJIbHbIX BONPOCOB H 3aIaHUA 11
NpOBeleHHs TeKYLero KOHTPOJISA YCIIeBaeMOCTH 110 Teme 2

B-1

1 3aBucHT 1M H3MEHEHHWE  BHYTPEHHEH  DJHEprud  OT  Xapakrepa
TEPMOAMHAMUYECKOTO npolnecca? YeM onpeaensercs 3T0 U3MEHEHHe?

2 Hanumute ypaBHeHHe Maiiepa, OXapaKTepu3yHTe BEIMYMHBI, BXOJSAIIUE B 3TO
ypaBHEHHE.

B-2

1 HazoBuTe crnocoObl U3MeHEHUs1 BHYTPEHHEH SHEpruy.

2 Jla¥iTe onpeneneHue TEIJIOEMKOCTH, HA30BUTE€ OCHOBHBIE (DAKTOPBI, OT KOTOPBIX
3aBUCHUT TEMIOEMKOCTb.

B-3

1 TTokaxxuTe B «p-v» KoOpAUHATaX paboOTy paclIUpeHHUs MpH p = const, HAIUIIHTE
MaTeMaTU4eCKoe BhIPAKEHHUE I ONpe/IeNieHUs 3TOH paboThl.

2 HanumuTe aHaIUTHYECKOE BBIpAXEHHE I[IepBOI0 3aKOHA TEpPMOJMHAMUKH,
UCII0JIb3Ys TOHSTHE SHTAJIBIIHHA U 3HTPOIHUH.

B-4

1 Tlokaxxute B «p-v» KoopauHaTax paboTy cxkartus npu p = var. Hanumwure
MaTeMaTH4YeCcKoe BBIpaKeHHE JJIS ONpeesieHHs 3TOH paboTEHI.

2 HamumuTte aHaNUTHYECKOE BBIpaXK€HUWE I1€pBOI0 3aKOHA TEPMOAWHAMHUKH,
UCIIONB3Ys NOHATHE SHTPOIUH.

B-5
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1. ITokaxxute B «p-v» KOOpAMHATAX, YTO BEJUYMHA pabOTHI 3aBHCHUT OT XapakTepa
TEPMOJIMHAMHYECKOTO MpoIlecca.

2 Yrto Takoe sHTanbnui? HamummTe BbIpakeHHe JUIs BBIYMCIIEHUS 3HTAJIBIINH,
U3MeHEeHHUS SHTAJBIIUN.

B-6

1 Jlaiite ompeneneHue (GU3MYECKOH BelMMYMHE 3HTponuu. B 4éMm 3akiroyaercs
OCHOBHasi 0COOEHHOCTh SHTPOIIUH.

2 CpaBHUTE MeXIy CO00H ynenbHble TEMIOEMKOCTH IIPHU MOCTOSIHHOM JaBJIEHUH U
IIPH NOCTOSHHOM O0BEME.

B-7

1 H3zobpasute Temnory B «7-s» pAuarpaMme, M Hanumure GopMyny s
oIpe/ie/IeHHs MTOJTHOTO KOJIMYeCTBa TEIIOTH! B IPOU3BOJIBHOM IpOLIECCe.

2 KakuM cOOTHOIIEHHEM CBSI3aHbl MEXIy COOOH yaenbHas TEIUIOEMKOCTH IIpH
NOCTOSIHHOM 00beMe, ylellbHas TeIJIOEMKOCTh IpM IOCTOSHHOM [aBJICHHUH H
ko3bduumeHT aguadarsi?

B-8

1 B 4eM cOCTOUT PU3MUECKUIA CMBICI Ia30BOH NOCTOSIHHOM?

2 HazoBwute popmbl nepenauy 3HEpru OT OJHOTO TeNla K APYromy.

B-9

1 Kak BBl MOHMMaeTe, YTO NEPBBIM 3aKOH TEPMOJMHAMUKHM MOKHO paccMaTpHBaTh
KakK IMPUHIIKIT 3arpeTa perpetuum mobile?

2 Kakue ¢akTtopbl BO3IEHCTBHS HAa CHCTEMY HE MOI'YT HM3MEHUTb 3Ha4eHHA
DHTPOMHUHU?

B-10

| Hanummre BbIpaKeHHe [UId ONpeJeNieHHus TeXHUYeckodl paborel (paboTel
JBHOKYIIerocs raza). Kak onpenensiercs 3Hak TeXHUYECKOH paboThl?

2 3aKOHYHUTE NpeJIoKeHue.

PaGora u Temnmora He comepxkarcs B KakOH-JIMOO 4acTH TepMOAMHAMHYECKOH
CHCTEeMBI, Hi B HCTOYHHKAaX TEIUIOTH WK paboThl, HU B pabodyem Tesne. Pabora u
TEII0Ta MOSBJIAKOTCSA TOJBKO TOINIA, KOTa. ..

9.6.3 IIpumepHbIii NepeyeHb KOHTPOJIBHBIX BONPOCOB H 3aJaHHdA A/
npoBeleHHsl TEKYIero KOHTPOJIsl yeleBaeMoCTH 1o Teme 3.

B-1
1 Kak ocyliiecTBUTH U30XOPHBIH MpOLIECC.
2 Hanummre ypaBHeHHUs a1iabaTHOrO U MOJUTPOIIHOIO NPOLECCOB.
3 Hanuiuure ypaBHeHHe MEPBOr0 3aKOHA TEPMOJUHAMMKHU [UIsI U30TEPMHYECKOrO
npolecca.
B-2.
1 IpuBenuTe NpUMepHl MOTUTPOITHBIX POLIECCOB.
2 HanuuiuTe COOTHOILIEHHS MEX/1y TapaMeTpaMU B U30TEPMHYECKOM IIpoliecce.
3 Hanwumwure ypaBHEHHE IEPBOIO 3aKOHA TepPMOAWHAMHUKM I anuadaTHoro
npoiecca.
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B-3.
1 IlpuBemuTe mpuUMepHbl MpoueccoB ONM3KUX K H300apHBIM, IIPOTEKAIOIIMX B
aBUALIMOHHOM TEXHUKE.
2 HanuiuuTe COOTHOLUEHHS MEXIy JaBlieHHeM U yaelbHbIM 00BEMOM B
aauabaTHOM U ITOJUTPOITHOM IIPOLieCCax.
3 B KakoM TepMOJMHAMHYECKOM IpoLiecce yelbHas TeMIOEMKOCTh PaBHA HYII0?
B-4.
1 Jlnsg xakoro npoiecca crpaBelIiBO paBeHCTBO: L=—-sUL=-sU 9
2 HamuiuTe COOTHOIIEHHS MeXIy NaBlIeHHEeM M TeMIleparypoil B aguabaTHOM H
MIOJTUTPOITHOM IpOLeccax.
3 HanuiiuTe ypaBHEHHE IIEpBOIO 3aKOHa TEPMOAMHAMMKH JUIS H30XOPHOIO
nporecca.
B-5.
1 Bo3MOXHO 1M NpoTeKaHHe aJnabaTHBEIX MPOLIECCOB B aBUALIMOHHOH TEXHHKe?
Ecnu na, To roe?
2 Hanwuiure COOTHOIIEHHE MEX/y TapaMeTpaMHy B H30XOPHOM IIpoLecce.
3 B xakoM TepMOAMHAMHYECKOM Ipolecce CIIpaBellIMBO PABEHCTBO Q=LQ=L
2
B-6.
1 TlpuBenuTe NpUMEpPHI NPOLECCOB ONM3KUX K H30XOPHBIM, IIPOTEKAIOLIUX B
aBHALMOHHOM TeXHUKE.
2 HanuiuuTe COOTHOLIEHHsS MeXAy YyIOeNbHBIM OOBEMOM M TeMIepaTypoll B
anuabaTHOM U MOJIUTPOITHOM NpOIECCaXx.
3 B KakoM TepMOOMHAMMYECKOM IIpollecce y[elbHas TEeIUIOEMKOCTh paBHA
de w9
9.6.4 [lpumepHblii NepedyeHb KOHTPOJIbHBIX BONPOCOB H 32 JaHUsA IS
NnpoBeleHHsl TEKYLEero KOHTPOJIs YCIeBaeMOCTH 110 TeMe S.

B-1
1 HaszoBuTe OCHOBHBIE 3aJayd TEPMOAHMHAMHYECKOIO HCCIIEJOBAHHUS LUKIIOB
TEIIOBBIX IBHraTelIeH.
2 Ha3zoBuTe TepMOAHMHAMHYeCKHE IPOLECChl, KOTOpbIe MpoTeKaroT o nuHuu H-B-
K uukna I'TH. B kakux anemenTtax ['T/] 3Tu npoueccsl NpoTeKaroT?
3 Hamuiure dopMyny Ui onpelesieHHs CTEeleHH [ToJ0rpeBa BO3ayXa.

B-2
1 HazoBuTe OCHOBHbIC JOIYIIEHHs I Iepexofa OT peallbHbIX LHKIOB K
U/ieaIbHbIM.
2 HasoBuTe TepMOOHHAMHUYECKHE MPOLECCH], KOTOpble npoTekatoT o nuHur K-T'
mukiaa ['TJ. B kakux anementax I'T/] 3Tu nporeccsl NpoTeKaroT?
3 Hanummrte dhopMyity AJis ONpesie/ieHusl CTeNeHH NOBBILIEHHs] JaBIeHHs BO3ayXa
B I'T/I.

B-3
I Yto HY»XHO 3HaTh [/ TEPMOJMHAMMUYECKOIO MCCIIeIOBaHUS UIEalIbHOIO LIMKJIa
TEeIJIOBOTO ABUraresns?
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2 HazoBuTe TepMOJIMHaMHUYECKHE MPOLIeCcChl, KOTOphle MpoTeKarT o JUHuH [-T-
C nukna ['T/l. B kakux anemenrtax ['T/] 3Tu npoueccel npotekaoT?
3 Hanuuute dopMymty 1S onpeiesieH|s TeTIOThl OTBeIEHHOM OT paboyero Tena B
uneansHoM nukie ['T/I.

B-4
1 HazoBuTe npocTele U HarisiiHble METOABI cpaBHEHUs LUKIIOB [ T/1.
2 HazoBuTe TepMoIMHaMHYeCKHe MPOLECCHl, KOTopble npoTekatoT no Juuuu C-H
uukia I'TJI. B kakux anementax ['T]] aTu npouiecchl npoTekaroT?
3 Hanumwurte dopmyny A onpeneieHus TeIUIoThl, IMOABeNEHHOH B Kamepe
cropaHus B uaeanbHoM Lukie [T/

B-5
1 HazoBuTe OCHOBHBIE MapaMeTpsl, onpeaenstonume padboty u tepmuueckuii KI1]
uukia I'T/I.
2 U3 xakux TepMOIHHAMHUYECKHUX MTPOLECCOB COCTOUT MaeanbHblid ki ['T/?
3 Hanummte dbopMyny ans omnpeieneHHs NaBIeHHs BO3Ayxa 3a KOMIIPECCOPOM
['T/I.

6 cemecTp

9.6.5 IlpumMepHBIH NepeyeHb KOHTPOJIbHBIX BONPOCOB H 3a1aHHs AJI
NpoBeleHHs TeKYyLero KOHTPOJIsl yceBaeMOoCTH Mo Teme 6.

B-1
1 C xako# 1eJIbIO IPUHATA MEeXAyHapoaHas crangaptHas arMocdepa (MCA)?
2 Hanuumurte dpopMyny i onpeesieHuss CKOPOCTH PacipoCTpaHeHHs 3ByKa.
B-2
1 HazoBuTe OCHOBHEIE CBOMCTBA JBHKYIIErocs rasa.
2 Jlavite onpenenenue yncay Maxa. Uto xapakTepusyeT 3T0 4ucio?
B-3
1 Ilpn Kakux 3HAYEHHSAX CKOPOCTH MOTOKA rasa MOXXHO pacCMaTpHBaTh €ro Kak
HEeCKMMAEMYO cpeny?
2 Yo Takoe koHyc Maxa u yron Maxa?
B-4
1 YkaxuTe OCHOBHBIE OCOOEHHOCTH MPSMBIX CKaYKOB YTUIOTHEHHUS.
2 Ilpoananu3upyiiTe, Kakue GaKTOphl BIUAIOT Ha BEJIMUYHHY CKOPOCTH 3ByKa.
B-5
1 YkaxxuTe OCHOBHbIE OCOOEHHOCTH KOCBIX CKQUKOB YIIJIOTHEHHS.
2 Yrto Ha3bIBaeTCH BSI3KOCTBIO U YeM OHa 00ycCJIOoB/IEHA?
B-6
| Tlodemy B CBEpPX3BYKOBBIX BXOJHBIX YCTPOHCTBaX TOPMOXKEHHUE BO3IYIIHOTO
TIOTOKA OCYIIECTBIISIOT B CHCTEMe KOChIX CKaYKOB?
2 HazoBuTe omnpenensronuii ¢akrop A/ CKOPOCTH pPaclpOCTpaHEHUS 3ByKa B
OJHOPOJHOM ra30oBOi cpee.
B-7
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1 TToueMy B JO3BYKOBOM MOTOKE NapaMeTpPbl Cpelibl U3MEHSIOTCA elI€ IO BCTPEYH C

HMCTOYHHUKOM BO3MYILIEHUH?
2 Kaxkue Bo3ayuIHbie (ra3oBbie) MOTOKM OBIBAIOT B 3aBUCUMOCTH OT uucia Maxa?

9.6.6 IlpuMepHbIii NepedyeHb KOHTPOJIbHLIX BONPOCOB H 3aIaHUA /1A
NpoBeIeHHs TeKyLIero KOHTPOJIs yCleBaeMOCTH 10 Teme 7.

B-1
1 Ha3oBHTe OCHOBHBIE [OMYILEHHWs, KOTOpble INPUHHUMAIOTCA IIPH pacdyerax
ra30BbIX IOTOKOB.
2 B uéM COCTOMT pa3nuyue MexXJy ypaBHeHHeM bepHymuin H ypaBHEHHEM
COXpaHeHus 3Hepruun?
B-2
1 KakuMu nmapaMeTpaMH XapaKTepU3yeTcs IBHKYILMHICS ras?
2 HanuiuTe ypaBHEHHE NEPBOro 3aKOHA TEPMOJMHAMHUKH ISl IBHIKYILErOCs rasa.
B-3
1 JlaiiTe onpeneneHre MacCOBOMY pacxoay rasa.
2 Hanuumure ypaBHeHHEe W CHOPMYITHPYHTE 3aKOH COXpaHEHHs SHEPTrHH B 001IeM
BU/JIE.
B-4
1 Kakumu BujamMu 5Hepruii obnamaer aBrKyuics rasz? Hanummre ¢opMyibl,
OTIpeIeNIAIoNIHe BeTMUYMHBI KaXKI0T0 U3 3TUX BUJOB DHEPTHH.
2 Hanumumre u copMynupyiiTe ypaBHeHHE Hepa3pbIBHOCTH Ul Ia3a M XKHIKOCTH.
B-5
] Kakoe TeueHHe ra3oBOro moToKa CYMTAETCs CTAHOHAPHBIM (YCTaHOBUBILIMMCS )?
[IpuBenyTe NpUMEDEI.
2 Hanumute u chopmynupyiite 06001EHHOe ypaBHeHHEe bepHyH.
B-6
1 Kakue 3a/1a4H MO3BONSET pelliaTh ypaBHEHHE HEPA3PBLIBHOCTH?
2 Hanuiute ypaBHeHue bepHY/InuU 1 HECKUMAEMOro MOTOKA.
B-7
1 Kakoe ypaBHeHHe Tra30BOM JMHAaMHMKH I103BOJISIET OIpEAENIuTs paboTy,
3aTpayeHHy0 Ha MPeoJoIeHHe CHUIl TPeHUs?
2 Hanuikre ypaBHeHHe HEPa3pBIBHOCTU B IU(PHEepeHIIMaIbHOM BUIE.
B-8
1 OxaseIBaeT M BIMSHHE HA BEJIMYMHY OOLIETrO 3amaca SHEPruH ABHKYLIErocs
rasza pabora, 3aTpayeHHas Ha IIPeooJIeHHEe TPEHUA?
2 Hamumure ypaBHeHHe Dinepa A NOCTYNaTeIbHOrO JIBHIKEHHS.

9.6.7 IlpuMepHbIii NepeyeHb KOHTPOIbHBIX BONPOCOB H 3a1aHHs 1A
npoBeleHHs TeKylero KOHTPOoJIs ycleBaeMoCTH no Teme 8.

B-1
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1 HazoBute QopMbl KaHalOB, KOTOpble TMpeJHa3Ha4deHbl [JJIs pa3roHa |
TOPMOJKEHHS ra30BOTO MOTOKA?
2 Hanummure ypaBHeHHe COXpaHEHHs DHEPrdd B TMapaMeTpax 3aTOPMOXKEHHOTO
IOTOKA.

B-2
1 Hanummure ypaBHeHHE NPOQUIS CTPYH I SHEProM30JIMPOBAHHOIO mortoka. C
MIOMOLIBIO 3TOTO YpaBHEHMs ompenenuTe GopMy KaHala, NpeJHa3HAueHHOTo JJis
pasroHa J03BYKOBOIO MOTOKA.
2 IloueMy mpu yBeIMYEHHH CKOPOCTH ra3a YMEHbBIIAeTCs CKOPOCTh
pacnpoCTpaHeHHs 3BYKa B HEM?

B-3
| Hanuuute GpopMynsl Anst onpeieeHHs IapaMeTpoB 3aTOPMOKEHHOTO TTOTOKA.
2 Ilpy Kakux YCIOBUSX BO3MOXHO JIOCTH)KEHHE MaKCHUMAJIBHOH CKOpPOCTH
WCTEe4YEeHUs raza?

B-4
1 JlaiiTe ompeznesneHue IOIHBIM IapaMeTpaM WM MapaMeTpaM 3aTOPMOXKEHHOIO
IIOTOKaA.
2 Hamumure dGopMyity Ans omnpeneleHHss CKOPOCTH MOTOKA Ha BBIXOJE M3 COILIA.
Kakue ¢pakropb! BIMSIOT Ha BEJIMYUHY CKOPOCTH?

B-5
1 Kputnueckue napameTpsl ra3oBoro noroka. Kpuruueckas CKopocTs.
2 HazoBuTe ycIIOBHS NOJTYYEHHS CBEPX3BYKOBOIO IMOTOKA.

B-6
| Hanummre ypaBHeHue Npoduisi CTPYH AN HEPrOU30JIMPOBAHHOIO notoka. C
[IOMOIIBIO 3TOTO ypaBHEHHUs omlpenenute GopMy KaHala, NpeJHa3HaYeHHOro HJIs
TOPMO>XXE€HHS 3BYKOBOTO ITOTOKA.
2 Hanmummurte (oOpMynsl OCHOBHBIX Tra3oquHaMH4ecKuX (QYHKUIHHA, KOTOpbIe
UCIIONB3YIOTCS MIPH pacuéTax ra3zoBbIX IOTOKOB.

9.6.8 [IpumepHbIi NepeYyeHb KOHTPOJIbHBIX BONPOCOB H 3aJaHHA 1S
NpoBeeHHs TeKyIero KOHTPOJIsA ycneBaeMoCTH no Teme 9.

B-1
1 Kakue 3anaun pemaroTcs B TEOpUH TeNaooOMeHa?
2 IToueMy B ypaBHeHHUH 3akoHa Dypbe NOCTaBiIeH 3HaK MUHYC?
B-2
1 HazoBute ocHOBHBIE BUBI IEPEHOCA TETUIOTHI.
2 Yo xapakTepHu3yeT Ko3QOULHEHT TEIIONPOBOAHOCTH A7
B-3
1 Yro xapakTepu3yeT IrpalueHT TeMIIEPaTyphl?
2 Hanummte dopmyny 1iist onpeeneHus MNIOTHOCTH TETIOBOIO MOTOKA B MJIOCKOIA
CTEHKe.
B-4
1 JlaiiTe onpeneneHHe TENIOBOMY MTOTOKY, JIOTHOCTH TEMJIOBOTO MOTOKA.
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2 Hanummte auddepeHIHaNbHbIe  YpaBHEHMs  TEIUIONPOBOJHOCTH Ui
TPEXMEPHOTO 110JI4.

B-5
1 3akoH Dypre. Uto onpenenser 3TOT 3aKOH?
2 JlaiiTe onpeneneHHe TeMIEpaTypHOMY MOJIIO.

B-6
1 HazoBute (hakTopsl, onpeaesolue BeIHYUHY INIOTHOCTH TEIJIOBOIO IIOTOKA B
IJIOCKOM CTEHKe.
2 Hanmumure dopMmyny s OINpefeNneHus BeIMYMHBI TEIUIOBOIO IIOTOKA II0
paccMmaTrpuBaeMoil moBepxHOCTH F.

B-7
1 HazoBute onpenensroniyii akrop, 4YT0 JaHHBIH MaTrepHall MOXET IIPUMEHATHCA
B Ka4eCTBE TEIIOBOM M30ISALIHH.
2 Kakoit xapakrep HMeeT TemIleparypHasi JIMHMS IpU TEIUIONPOBOJHOCTH B
MJIOCKOH CTeHKe?

9.6.9 IIpuMepHBbIii NepeyeHb KOHTPOIbHbIX BONPOCOB H 3aJaHHSA 1JIs
NpoBeJeHUs] TEKYIero KOHTPOJIS YCIeBaeMOCTH 1o Teme 12.

B-1
1 [a¥iTe onpenenenue Terio0OMeHHOMY armapary.
2 Ha30BHTe OCHOBHYI 3aJady INPOEKTHPOBOYHOIO pacyéra TenjooOMEeHHOro
anmnapara.

B-2
1 HazoBuTe kiaccu$puKkanuio TerniooOMEHHbIX allllapaTtoB 10 IPUHLIMITY AeHCTBUS.
2 C xakoif 1eNIbI0 ITPOBOAMTCS MPOBEPOYHBIH TENJOBOH pacdéT TernaIo00MEHHOro
anmnapara.

B-3
1 HazoBuTEe OCHOBHbBIE THIbI TEINIOOOMEHHBIX anapaToB MO BUAY MPUMEHAEMBIX
TEIUIOHOCHUTENIEH.
2 Ha3zoBuTe OCHOBHBIE YpaBHEHHs, KOTOpbIE JIe)KaTl B OCHOBE pacyéra
TernI000MEHHOTO arrapara.

B-4
1 Ha3zoBHUTe OCHOBHbIE THUIbI TEIJOOOMEHHBIX alMaparoB IO LEIeBOMY
Ha3Ha4YeHHUIO.
2 Hanumwure dopMyny s oIpeneleHHs IUIOMAnd padoueil MOBEpXHOCTH
TeMI000MEHHHKA.

B-5
1 Ha3oBHUTe OCHOBHBIE CTIOCOOBI MOBBIILIEHUS d(DPEKTUBHOCTH TENIO0OMEHHBIX
annaparoB. [IpuBeauTe HECKOIBLKO ITPUMEPOB.
2 Hanummrte dopmyny s omnpeaeneHuds Kosh@dHIHMEHTa Teronepenadu
TErI00OMEHHOTr0 anmnapara AJs NepeKpECTHON CXEMbl ABHKEHHUS TEIIOHOCUTENEH.

B-6
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1 Kakue ypaBHeHHS NpPUMEHSIOTCS JUISI aHajJu3a Ipolecca M pacyéra
peKyIepaTHBHOIO TeMI00OMEeHHOro annapara?

2 BnusieT 1M NMPOAOIKUTENBHOCTh IKCIUTyaTallMi TelIoOOMEHHOro ammnapara Ha
BeJIMYMHY KOa(dHIIHeHTa Terionepeiady TeII000MeHHOro anmnapara?

5 ceMmecTp

9.6.10 IIpumepHbIii NepeyeHb BAPHAHTOB 3a/1aHHH AJIs1 NIPOBEACHHSA
TeKYIero KOHTPOJIsl ycreBaeMoCTH no Temam 1, 2, 3:

Bapuanr 1.
1 [TapameTpbl cocTosiHus ra3a. OnpeneneHue, eIUMHULIBI K3MEPEHHS.
2 DHTponus, onpenenenue. M3obpaxkenue Temnorsl B TernoBoi « I-S» nuarpamme.
3 M3oxopHBlil mpolece: onpeeneHne, uccie]0BaHHe.
4 3anava: Beraucnuth paboTy, coBeplIEHHYIO | KI a30Ta B IPOIECCE €TI0

5 .

paciIipeHus B M300apHOM npotiecce npu aasiaeHud 9,8:-10° [Ta. O6bém
yBenu4uaics ot 0,2 M /kr 1o 1,7 M/t TTokasars B KOOpJHUHATAX «p-v» padoTy,
COBEPIIEHHYIO ra30M.

Bapuanr 2.

1 Onpenenenue uaealbHOIO ra3a. YpaBHeHHE COCTOSIHHS HIEaJIbHOIO rasa.

2 TennoéMkocThb rasa, onpejernenye. Buasl TeI0EMKOCTH.

3 AnuabarHbIi polecc: onpee/eHue, UCClleIoOBaHHeE.

4 3amava: OnpenenuTh U3MeHEHHe BHYTPEHHEH dHepriy U BEJIMYUHY PabOThI IIPH
pacmmpenun 10 Kr Bo3ayxa, eciu 3a cueT noasona 1300 x/[x rema, ero
Temneparypa ysenuuuiace Ha 100 K.

Bapuanr 3.
1 Jlare omnpeaeneHre TepPMOOHHAMHUYECKOIO TIpolecca, ero rpaduyeckoe
M300paKeHue.
2 YpaBHenue Matiepa. ®u3nuecKkuil CMBICH BEIMYHH, BXOAALINX B YpaBHEHHE.
3 INocnenoBaTenbHOCTE U 00BEM pacyeTa TepMOAMHAMHUYECKHX MTPOLIECCOB.
4 3anada: B kakoM H3 COCTOSSHUN BHYTpPEHHAS dHEprus | Kr Bo3ayxa uMeer
GONBILIYIO BeTHYHHY: IIpH daBneHnu 4,9-10° Ta u ynensHoM o6béMme 0,8 M/KT HITH
IPH TOM e JIaBjieHuu U Temneparype 1273 K?

Bapuanr 4.
1 Mare omnpenenenne TepmonuHamudeckod cuctembsl (TIC). HMzobpaszuts
OTKPBITYIO U 3aKpbiTyio T/C.
2 IlepBblii 3aKOH TepPMOAWHAMHKHU: (OpMYIMpPOBKA, MareMarudeckas 3aluch. B
4yéM IMpaKTHYEeCKOe 3HaYeHHe TIepPBOro 3aKOHA TePMOJIHHAMMKH ?
3 MzotepMuyecKuii mpolecc: onpeeneHne, UcCileI0BaHue.
4 3anava: OnpenenuTs AaBleHHe BO3ayXa B OOpTOBOM OallJIOHE BO3/YLIHOIO
Cy[Ha, eCITH TeMIlepaTypa oKpyxaroieil cpesibl nopbicuaack Ha 20 K. Ilpu
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temreparype 15 °C napnenue B OanioHe ObLIO 150-10° ITa. U3mennnach u
BHYTpEHHsIs SHEprus Boayxa B 6annone? Ecnu na, To mouemy?
Bapuanr 5.
1 [Taiite onpenenenue uzonuposanHoit T/IC, npuBeaure npumep.
2 Tpaduueckoe wuzoOpakeHue paboOThl M TEMIOTBl B TEPMOAUHAMHYECKHX
nporLeccax.
3 M3006apHBIi poliecc: onpeeneHye, Hcciel0BaHue.
4 3amaya: Bo ckoibKo pa3 yMeHbluaeTcs 00bEM napa B HUIHHAPE B IIpoliecce
CXKaTHsl, €ClI TIEpe]] CoKaTUeM a3 UMell JaBIeHHe 8-10* ITa u Temmeparypy 300 K,
a B KOHLIE C)KaTHs IapaMeTphl ra3a COOTBETCTBEHHO CTallH 80-10° I'Ta 1 600 K?
Bapuanr 6.
1 JlaiiTe ompeneneHde >HTanNbNMH. Hanumure BbIpakeHHe Jis ONpene/IeHHUA
SHTAJBIINHU, U3MEHEHUS DHTAJIBIIUH.
2 KakoBbI cBOMCTBa HIEATBHBIX 00paTUMBIX IIPOLIECCOB?
3 ITocnenoBaTeIbHOCTE U 00BEM pacyeTa TepMOJAMHAMHUYECKHX IIPOLECCOB.
4 3apaga: B OannoHe éMmkocThio B 40 JTUTPOB HaxXOOUTCS a30T 1107 JaBIE€HHEM
105-10° Ta mpu Temneparype 25 °C. OnpenenuTs Maccy a3ota B GaioHe.

9.6.11 IlpumepHblii nepeyeHb BAPHAHTOB 3aJaHHH IS MPOBEIEHHSN
TeKYLero KOHTPOJIsi yCleBaeMOCTH Mo Teme 4:

Bapwuanr 1.
1 Kakoii mpomecc Ha3bpIBAETCH TEPMOAMHAMHYECKUM LMKIOM (KPYrOBBIM
poueccom)?
2 Tlonesnas pa6ora u tepmopunamuyeckuit KI1J nukna. M306pasute nonesnyo
paboTy uMkIia Ha rpaduKax.
3 B yeM cOCTOUT mpakTHYeckoe 3HayeHHe UKo KapHo?
4 Kak cdopmynupoBal BTOpoil 3akoH TepmoauHamuku Y.Tomcon? Hapucyiite
cXeMy IIpollecca, 3alpelieHHOr0 BTOPbIM  3aKOHOM  TE€PMOJAMHAMHKH B
dopmynupoBke Y. TomcoHa.
5 Kak onpenenuts KITJ] uaeansHoro nukmna?
6 AGcomoTHas TeMmIeparypa HarpeBarelis B TpH pasza Oonblie abComOTHOH
TEMIIEpaTyphl XONoAWIbHUKA. KaKkylo yacTh KoIM4YeCTBa TEILIOTHI, ONYYEHHYIO 32
OJIMH LIMKJI OT HarpeBarelis, ra3 OTAaeT XONOJUIbHUKY ?

Bapwuasr 2.
1 M306pa3uTe nmpsMoit LMK B paboyeit v TeNI0BOM AHarpaMmmax.
2 Chopmynupyiite Teopemy KapHo, mpuBenuTe MareMaTHYeCKyrO QOpMyIy 3TOH
TE€OPEMBI.
3 HapucyiiTe NpUHIMIHAILHYIO CXeMy TEIJIOBOM MallWHbI, Ha30BHUTE €€
COCTaBHBIE YACTH.
4 Kak cdopmynrposan Bropoii 3akoH tepmoauHamuku P. Knaysuyc? Hapucyiite
CXEMBI TIpoIlecca, 3alpelleHHOro BTOPBIM  3aKOHOM  TEPMOJAMHAMHKH B
dbopmynuposke P. Kilaysuyca.
5 Mo>KHO JIK cO3/1aTh HeanbHbli TemnoBoi asurarens ¢ KI1J[ paBHbiM enquHuIe?
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6 Tennosas MaimHa, paborarouras no uukity Kapso, ¢ KITJ 20%, ucnons3yercs
MpU TeX e YCIOBUAX KaK XOJOJMIIbHas ycraHoBKa. Haiaute e€ XOJIOAWIIBHBIN
KO3 HUIIUEHT.

Bapuanr 3.
1 B 4éM COCTOMT MpaKTH4YECKOe 3HAYCHUE LIMKIIOB?
2  Yro onenuBaetr TepmoauHamuueckud — KIIJ  nukna?  Ilpusenute
MaTeMaTHYeCKYI0 GOpMYIy 3TOro KoappHuueHTa.
3 Hapucyiite NpUHIUNMANBHYIO CXEMY XOJOAMIBHOM MaliuHel. YeM oOHa
OTJIMYAeTCs OT TEIIOBON MALIHHEI?
4 Chopmynupyiite BTOpoH 3aKOH TEPMOJMHAMHKH, UCIIONb3Ys MIOHATHE SHTPOITHH.
5 KakoBa TeopeTHyecKas MOJIENb TEILIOBOTO ABUIaTes?
6 T'a3 cosepmraer uukn Kapho, 75% oT konudecTBa TEIUIOTHI, IOJIY4Y€HHOTO OT
HarpeBaressi, OTJaéT XONOAWIbHUKY. Temmneparypa xonoauneHuka 273 K. Yemy
paBHa TeMIieparypa Harpesaress?

Bapuasnr 4.
1 M306pa3uTte MpoU3BOILHBINA LUKI B pabovel quarpaMme, B KOTOPOM ITPOMCXOIHT
TnpeBpallieHAe TeIUIoTH B paboTy?
2 YeM oTNIMYAIOTCS 0OpaTHBIE IIUKIIBI OT IPSMBIX LIUKJIOB?
3 U3 xakux npoueccos coctouT nukn Kapro? M3o6pasure uukn KapHo B pabouei
¥ TEIJIOBOM lMarpaMmMax.
4 TlpuBeauTe OCHOBHBIE (POPMYIHPOBKH BTOPOI'O 3aKOHA TEPMOJMHAMHKH.
5 TToyemy Henb3si co3narh uaeansHbld asurarens ¢ KIIJI paBHBIM equHUIE, €CIH
HCIIOb30BaTh B KA4€CTBE XOJIOJUIBHUKA TEJIO IPU abCOIOTHOM HYyJe?
6 Temmeparypa Harpeparelisi HIEaJbHOH TEIUIOBOH MallMHBI, paboraromied Mo
uukny Kapro, pasna 227 ° C, Temneparypa xonoauibiika 127 °C. Bo ckoibko pa3
HAJ0 YBEJIMYHUTh TeMreparypy Harpesarens, 4toobl KIIJ] MalmmHel yBenHYuics B 3
paza?

9.6.12 IIpumepHbIii NnepeYyeHb BAPHAHTOB 3aJaHHH 1)1 NPOBEAEHHSA TEKylIero
KOHTpoJisi yenieBaemocTH no TeMe S (IIncbmMenHasn camocTosTebHas paboTa):

Bapwuanr 1.

1 Tlpu Kakux [OOMYCTHMBIX 3HAYEHHSIX IIPOM3BOAMTCA IIEPEXOZ OT peajbHbIX
IIUKJIOB K HIeallbHbIM?
2 Ha3zoBHTe OCHOBHBIE MapaMeTpsl ollpeJeNsiiolye padboTy HUKIa U TEPMHYECKUH
KII/I uukna.
3 HasoBure IMKJIbI MOPIIHEBBIX [BUraTeleil peanu3yeMblX B COBPEMEHHOH
TEXHUKE.
4 Uzobpasute mukn ['TH B paboueit «p-v» auarpaMMme M IOKaXKHTe ILIOLIAIH
3KBUBAJICHTHHIE!
A) Pabote cxxatusi B aiabaTHOM IIPOLIECCE;
b) Pabote pacmmpenus B anuabaTHOM IPOLIECCE;
B) [lone3Hoii pabote HUKIA;

5. OnpeneneHye mapaMeTpoB padoyero Tena B XapakTepHbIX Toukax mukia [T/,
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Bapuanr 2.
1 C kaKo# 1eJIbI0 UCCIIeAYIOTCS LIMKIIbl TEIUIOBBIX JIBUraTenei?
2 HazoBute ocHoBHble sneMmenTsl [ T/[. Kakue tepMonuHamMuyeckue MpoLecchl B
HUX MpoTekaroT mpu pabote ['T/?
3 CpaBuute uukiasl Orro u Hdusend. Hasosure AOCTOMHCTBA M HEAOCTATKH
Ka)XJI0ro LUKJIA.
4 Nzobpazute nukia ['TI B TennoBoil « «T-S» auarpamme W MoKaKuTe IIIOLIANH
3KBUBAJICHTHBIE:
A) IMogeenéHHoMy K paboueMy Tey TEIULy B LIMKIIE;
B) OrBenénHoMy oT pabouero Tena Terly B LUKIIE;
B) Benuuune Temna, npeodpa3oBaHHOM B MMONE3HYIO paboTy LHUKIIA.
5 Omnpenenenne tepmudeckoro KIIJ nwmxna I'T/L. Ilapamerpsl, onpeaensrouiye
padory u KIIJI nukia.

6 ceMecTp

9.6.13 IIpuMepHbIH NepedyeHb BADHAHTOB 3aIaHHH VISl NPOBeJeHHs TeKyero
KOHTPOJIsl YCIIeBAe€MOCTH 0 TeMaMm 6, 7:

Bapuanr 1.
1 PacnpocTtpaHeHue MaiblX BO3MYILIEHMH B IIOTOKAaxX rasa, IBHXYIIUXCS CO
CKOPOCTBIO MEHbIIIE CKOPOCTH 3ByKa.
2 YpaBHeHHE Hepa3pbIBHOCTH.
3 OnpenenuTh MexaHH4YeCKylo pabory L, , noilyyeHHyO Ha paboyeMm Koiece
TypOHMHBI OT | KI rasa, eciu M3BeCTHBI TeMreparypa razos 7. =1200 K, ckopocts
raza Ha Bxone B Typouny C.= 1 M/c, a Taxxe Temneparypa 7.= 300 K u ckopocts
C.=1200 M/c Ha BBIXOJIe U3 COILIA.

Bapuanr 2.
1 PacnpocrpaHeHre ManbIX BO3MYILEHMH B IMOTOKax ras3a, JIBHXYLIUXCH CO
CKOPOCTBIO PaBHOM CKOPOCTH 3BYKA.
2 YpaBHeHHE NepBOro 3aKoHa TePMOAMHAMMKH UIsl IBHKYILErOCs rasa.
3 Ilpu ABM>KEHUH 3HEPrOM30JIMPOBAHHOIO IIOTOKA MO KaHAIy Ha ONpeaes€HHOM
y4YacTKe ero KHHeTWdecKas dHeprus yBenudunack Ha 65300 JDx/kr. Onpenenutsb
KaK ¥ Ha CKOJIbKO H3MEHMJIach TeMIleparypa rasa.

Bapuasnr 3.
1 PacnpocTpaHeHMe MallbIX BO3MYHIEHHH B MOTOKax rasa, ABHKYLIErocs co
CKOpPOCTBIO OOJIBIIIE CKOPOCTH 3BYKA.
2 BriBenuTe ypaBHeHHE bepHyruu 11s1 HEC)KMMAeMOro I10TOKa.
3 OnpenenuTh TeMIlepaTypy BO3LYILIHOIO MOTOKAa HAa BXOZE B JIBHIaTellb, €CJIH
H3BECTHO, YTO CaMOJIET coBepliaeT MoJET Ha BbicoTe 11 KM co ckopocTeio 950
KM/4, a CKOPOCTh MOTOKa Ha BXOZe B IBUTaTenb cocTaninsieT 180 m/c.

Bapuanr 4.
1 BeiBegute 00001EHHOE ypaBHEHHE bepHynnu.
2 OcoOeHHOCTH NPSIMBIX CKa4KOB YIJIOTHEHHS.
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3 B I'T/I Kk KaxXIOMy KUJIOIpaMMy BO3/yXa OT KOMIIpeccopa MoABOAUTCS pabora,
paBHas 85000 Jlx/kr. Ha w4ro 3arpauuBaercs 5Ta pabota? Onpenenurs
TeMITepaTypy BO3[yXa 3a KOMIIPECCOPOM, €CIIH TeMIlepaTypa BO31yXa Ha BXOJ€E B
Hero Gbla pasHoit 350 °C.

Bapuanr 5.
1 Ocob6eHHOCTH KOCBhIX CKaYKOB YIIOTHEHHS.
2 KakuMu BUIaMH 3HEpTHH o0NiafaeT ABWKYIIUiics raz? Hanumure u
copMynHpyiTe ypaBHEHHE COXPaHeHMs SHEPTUH IBHIKYIIEerocs rasa B ob1ieM
BUJIE.
3 OnpeneauTh KOJTMYECTBO TEIUIOTHI, TOJBOAUMOM K ITOTOKY B Kamepe CropaHus,
yToOBI TeMIepaTypa noroka ¢ 749 K Ha Bxoze B Kamepbl CropaHus IMOBBICHIACH 10
1450 K Ha BbIXOJIe U3 KaMepbl CTOPaHus, a CKOPOCTh ITI0TOKA COOTBETCTBEHHO
yBenmuunnack ¢ 130 M/c no 180 m/c.

Bapuanr 6.
1 HazoBuTe OCHOBHBIE CBOMCTBA ra3a, KOTOphle OKa3bIBalOT HaHOOJbIee BIHIHHE
Ha XapakTep ero ABHXEHH .
2 YpaBHeHHe Diiiepa 0 KOJIMYECTBE ABHKCHHS.
3 OmnpenenTs IUIOLIAAEL TONIEPEYHOT0 CEeUeHHs KaHasa, 4ToObl 00eCeYuTh pacxon
raza 250 xr/c co ckopocTbio 120 M/c ¥ oTHOCTEIO 1,38 KI/M.

9.6.14 [IpuMepHbIii NepeyeHb BAPHAHTOB 3aJaHHH JJIf [IPOBEAEHHSA TEKYIIEro
KOHTPOJISI ycreBaeMocTH 1o Teme Ne 8 :

Bapuanr 1.

1 TlapameTpbl 3aTOPMOXXEHHOTO TIOTOKAa, OIpEAesIeHHE, HX 3aBHCHMOCTH CO
CTaTMYECKUMHU NapaMeTpaMH.
2 Kak omnpepensiorcst ¢opMbl KaHaja Ul pasroHa U TOPMOXKEHHs Ta30BOro
notoka?
3 Onpenenuth pacxol BO3dyXa dYepe3 KPUTHUECKOE CeYEHHe COIUla, eClH
W3BECTHBI: [UIOIANb KPUTHYECKOro cedenns 0,5 M°, TIONHEIE TapaMeTphl BO3IyXa
Ha BXOJIe B COILIO: Aaienue — 3-10° ITa, Temmeparypa — 900 K.

Bapuanrt 2.
1 BeiBon hopMyJibl CKOPOCTH UCTEYEHHUS ra3a U3 COILIa.
2 HazoBuTe ycoBUS 7Sl TOTYYeHHUs J03BYKOBOIO ITIOTOKA.
3 OnpenenuTh razofiHaMHyeckre QYHKIMH JaBlI€HUs, TEMIIepaTypbl, IJIOTHOCTH,
TUIOTHOCTH TOKa ra3a, CKOpOCTb TeMHepaTypy M IJIOTHOCTH ra3a B BBIXOJIHOM
CedeHHH COILIA, eClIH U3BECTHO, 4To po*= 15-10° ITa, T,* = 1500 K, p.=1,1-10’ ITa.
Jlns rasa npusate: k= 1,4 ; R =400 Hi/(xr-K).

Bapuanr 3.
1 Kputnueckue napaMeTpsl ra3oBoro noroka. Kpurudeckast CKOpocTs.
2 HazoBuTe yCIOBHS AJIS ITOTy4YE€HHs] CBEPX3BYKOBOI'O IIOTOKA.
3 OnmnpenenuTh CKOpPOCTh M IapaMeTpbl COCTOSHUS Tra3a B CEYEHHMH
CY>KMBAIOLIErocsl CoIja, e AaBJIIEHHE COCTaBIsAET 1-10° Ila, ecnu Ha BXone B
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COIUIO MapaMeTpbl 3aTOPMOKEHHOI'O MTOTOKa COOTBETCTBEHHO PAaBHBI: JaBIEHHE —
1,5:10° ITa, Temmeparypa — 900 K.

Bapuanr 4.
1 T'azonuHamMuyeckre (GYHKUMM M WX HCIOJIB30BaHUE TNpU pacyéTax TIa30BbIX
IIOTOKOB.
2 HazoBwuTe yclIOBUS JUIsl TOTYYEHHUS 3ByKOBOI'O IIOTOKA.
3 OmnpenenuTs TeMmIepaTypy 3aTOPMOMKEHHOIO IOTOKA y IepeNHEH 4YacTH Kphlia
caMonéTa, JIETSIIEro cO CKOPOCThIO, COOTBETCTBYIOLIEH yuciny M = 2,5 Ha BbICOTe
11000 m. [Tpouiecc TOpMOKEHUS CHUTATH aAa0aTHBIM.

(Tema Ne 8)

Bapuanrt 5.
1 PabGoTta 103BYKOBOTO cOIljIa Ha paci€THOM peXHUME.
2 Kak onpenenstorcst popMbl KaHana Uil pa3roHa ¥ TOPMOXKEHHSI Fa30BOT0
1oTOoKa?
3 OnpenenuTb CKOPOCTh ra3a U CKOPOCTh 3ByKa B KPUTHYECKOM CEUYEHHH COILa,
eCJIM TeMIlepaTypa rasza B KpUTUYeCcKoM cedeHuH paBHa 833 K.

BapuaHr 6.
1 Pabora m03BYKOBOIO COIUIa Ha HEPACUETHOM PEKUME.
2 Ilpu kakuxX YCIOBUSX BO3MOXXHO [OCTH)XXEHHE MaKCHMaJIbHO-BO3MO)KHOH
CKOpOCTH rasa?
3 OmpenenuTh CKOPOCTh HCTEUEHHS Ta3a U3 PEaKTUBHOIO COILIa B aTMoc(epy NpH
ClIeyIOIMX JaHHBIX: JaBIeHHe rasa mepex cortoM — 5+10° ITa, Temmeparypa
paBHa 700 K, a qaBienue rasa Ha Beixoje 13 comna — 1-10° Ia.

9.6.15 IIpuMepHbIii Nepe4yeHb HHAHBHAYAJIbHBIX JOMALIHHX 3aJaHHM:
NuauBuayaibHoe qoMaliHee 3aaaHHe Ne 1

3anaya 1.1

JlaBiieHue raza B OaioHe camonéra p = Ne-10° KFC/MZ, BBIPA3UTh 3TO JABJIEHUE B
Kre/eM?.

3amaua 1.2

JlaBneHue rasza 3a komnpeccopoM jasurarens Ne-10 Kre/em?, Beipa3uts 3710
JaBlieHHe: B MUJUTUMETpaxX PTYTHOIO CToJOa, KI‘C/MZ, [Ta, MuIMMETpax BOASIHOTO

cTonoa.
3amaua 1.3 MaHoMmeTp, YCTAHOBIEHHBIH B OTKpBHITOM KaOWHE CcaMoléTa,
HaXOJALIErocs Ha 3eMJie, U H3MEpsIOIIMH JaBlieHHe Macia, MokasbiBaeT Ne6

Krc/CM” npH nokaszaHuu 6apomerpa 752 MM.PT.CT.
1) KakoBo aOconioTHOe AaBleHHe Macia, BBIPaXEHHOE B HBIOTOHAX Ha

KBaJpaTHBI MeTp, MeramackajsX, KWIOTpaMM-CHJIaX Ha KBaJpaTHBI MeTp,
KHJIOTpaMM-CHJIaX Ha KBaJIpaTHBIH CAHTUMETP, MHJUIUMETPax pTYTHOTO cTonba?

2) Kakosbl OyAyT MokazaHWsi MaHOMeTpa B 3THX K€ EeIHHHLAX I[ocle
noaséMa caMoJiéTa Ha HEKOTOPYIO BBICOTY, I'ie aTMochepHoe naBienue B = 4425
MM.PT.CT., €clid aOCONIIOTHOE JaBlIeHHe OCTaeTCs] HeU3MEHHBIM?
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Yckopenue cBOOOIHOTO naJeHns CUUTATh HOPMaJlbHbIM
(gy = 9,8055 M/c?) u He 3aBUCALINM OT BBICOTHI ToAbEMa camonéra. IInoTHOCTE

PTYTH H BOIBI IPUHUMATh cooTBeTcTBeHHO npu 0 1 nipu 4 °C.

3amaua 1.4

JlaBnenue rasa B 6ayutone 0,5-(Ne + 20) MUITUMETPOB BOJSHOTO CTONI0A, BBIPA3UTh
B MM.PT.CT., Krc/cM?, kre/m?, TTackansx.

3anaua 1.5

[TocTpouth rpadvky HU3MEHEeHHs NaBIE€HUS BO3AyXa M TeMIepaTyphl BO3IyXa B
3aBUCHMOCTH OT M3MEHEHMs BBICOTHl. 3HaueHHWe [aBIE€HHSA 10 BBICOTE U
TeMIIepaTypsl Mo BbIcOTe B3ATh U3 Tabauusl MCA.

ITo mony4eHHBIM rpadukaM caenaTh BBIBO.

Bl 2 4 6| 8 | 10 115]12]14]16] 18
KM

20

3agaua 1.6
Onpenenute mioTHoctd Ne 10 kr rasa, 3aHumatoiiero o6sémser 10, 20, 30 M.
Cpenars BBIBOJ O 3aBUCHMOCTH 3THX BEJIUYHH MEXAY COOOM.

3amaya 1.7
JIng w3MepeHHs MalblX H30BITOYHBIX JABJIEHUIl WIM HeOONBLINX pPa3psKeHHH
TIPUMEHSIOTCS MHKpPOMaHOMETPHI. [TpuHIUTHATBHAS cxema npubopa

npencTaBiaeHa Ha puc. 1.

Puc.1.1. K 3anaue 1.7

Onpenenuts abCOMOTHOE JaBleHUe B BO3AyXonpoose 1, ecnu anuHa / cronbda
KHUIKOCTH B TpyOKe MHMKpOMaHOMeTpa 2, HakJOHEHHOH mon ymoM a=30° paBHa
(180+Ne)mM.

Pa6ouast sKMIKOCTh — cHpT miotHocThio P=0,8 r/cM3. [Tokazanue GapomeTpa
(0,1020 + Ne-0,002) MIla. [JlaBnenue BelpasuTh B Ilackamax, Meranackansx,
MM.PT.CT. ¥ B KHJIOTPaMM-CHJIax Ha KBaJpaTHBIA CaHTHMETD.
3agava 1.8
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OnpenenuTh ra3oBYI0 MNOCTOSHHYIO, e€clu npu jaeieHud (N + 5) Kre/cM® u
temneparype 727 °C minoTHocThio ra3a cocrasiseT 0,685 Kr/M°. 3ajady peiuTh B
cucreme CH.

3anaya 1.9

CpaBHHTe naBleHHe ra3a B OajuioHax, M300pakeHHbIX Ha pucyHKax 1.2, 1.3, 1.4.
Kak Ha3piBaroTcs MpHOOpBI, MOKasblBalollMe JaBileHue B OainoHax? Ilomy4ute
dopmMyny IS BEIYUCIIEHUsT aDCOTIOTHOTO JaBleHHs raza B OaJloHe B MacKalsax I1o
BBICOTE CTOJI0A JKUIKOCTH /1, €CIIH JKUAKOCTHIO SBIsETCS BOJia, a GapoMeTpUdecKoe
JlaBlIeHUEe U3MEPSETCS B MM.PT.CT.

Ppl

Puc.1.2 Puc.1.3 Puc.1.4

HNuauBuayanbHoe JoMallHee 3ajaHHe Ne 2

3apava 2.1

OnpenenuTh BHYTPEHHIOW 3HEPrHI0 1 Kr BO3Ayxa IpH CIEAYIOLMX 3HaYEeHMSIX
TeMnepaTyphbl:

tp1 =20°C; £, =40°C; 1 =60°C; t, =80°C; t5 =100 °C. Ilo nomy4eHHBIM
NaHHBIM TIOCTPOUTH rpadMK HW3MEHEHUs BHYTpPEHHEH SHepruu | Kr Bo3Jayxa B
3aBHCHMOCTH OT TeMrieparypbl. Caenarh BBIBOJ 110 3a/a4e.

3apaua 2.2

Brruucnutek paboTy, coBepI€HHYIO 1 KI BO3/yXa B POLECCE €r0 pacllIupeHus Ipy
ITOCTOSTHHOM JIaBJIEHUH p = 1,2:Ne:10* ITa, ecrn:

a) 06béM yBemuumics ot 0,1 M /xr 10 0,9 M’/KT

0) Temneparypa yBenuuuaack oT 473 K no 1000 K.

3anaua 2.3

3a cuét noasona Ne-15 [k TennoTel NpH pacliMpeHud | Kr Bo3jyxa IpousBeeHa
pabora. OmpenenuTh HM3MEHEHHE TeMIlepaTypbl BO31yXa, €CJIM paclIMpeHHee
BO3JyXa MPOUCXOAUIIO MPHU MOCTOSHHOM JaBJIEHUH.

3anaga 2.4

CkaTblii BO3AYX IpH JaBIEHUHU 150-10° Ila u temrieparype 273 K Haxonsarcs B
Gatone o6béMom Ne-10” M’. BerencTBHe momorpeBa TemIeparypa BO3LyXa
MOBBICHJIACH /10 288 K. Onpenenutps KOIU4YeCTBO NMOABENEHHOHN TEIIOTHI H
KOHEYHOE JaBJICHUE.

3amaya 2.5

B HayalbHOM COCTOSHUHM BO3AYX MMeN yAeldbHbIH 00BEM 0,5 M>/KT 1 HayaJbHYO0
temrneparypy 293 K. Ilocne nojasoja TeIUIOTEI IPH ITOCTOSHHOM JaBJIE€HHHU
TeMIeparypa Bo3myxa mosbicunack Ha 100 K. Onpenenurts nasieHue BO3ayXa,
KOHEYHBIH ylenbHbIH 00bEM U KOJIMYECTBO IOABEAEHHOMN TEIIOTHI.

3amaua 2.6
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Korna pabora u Tennora c4UTarOTCSl NOMOXKUTENBHBIMU H KOTJIa OTPULIATEIEHBIMH?
3anaua 2.7

Kak cBs3aHbl Mexay coOoil ynenbHble TEIUIOEMKOCTH Tra3a MpH TMOCTOSHHOM
JI@aBIeHUHM W TMpHU nocrosHHoM oObéme? Kakas u3 3TUX BeNUYMH UMeeT OOJbllee
YHC/IeHHOE 3HaYeHHe U rnodyemy?

3amava 2.8

HasosuTe BeMuMHBI, XapaKTEepU3YIOLLHUE TEPMOJAUHAMUYECKYIO CUCTEMY.

3anaua 2.9

Yro Takoe 3uTpOonug? MOXKHO IM U3MEPUTH 3TY BEJIMUUHY ITpUOOpaMu?

3angaya 2.10

[Tokaxkutre rpaduueckoe H300pakeHHe padOThl M TEIUIOTHI B IPOM3BOJIBHOM
TEPMOAMHAMMUYECKOM Ipolecce.

3amaya 2.11

Chopmynupyiite | 3akoH TEepMOAMHAMMKMA W HaNMIIUTE AaHATUTHYECKHE
BBIpaKeHHs 3aKOHa B 00IIIeM BH/IE, Yepe3 YHTPOITHIO, Yepe3 SHTAIBITHIO.

3anaua 2.12

Hanummre BblpaxxeHHe IJs1 ONpeeNieHHs] TeXHHYEeCKOW paboThl U TOKAKUTE B
KOOpJHHATaX “p — v’ H300paKeHHe 3Toi paboThI.

3anaua 2.13

Kak BBl MOHMMaeTe, 4TO NMepBbIH 3aKOH TEPMOAMHAMMKH, MOXKHO paccMaTpHBaTh
KakK NpUHLMI 3anpeTa perpetuum mobile?

3anmaua 2.14

Uro Takoe SHTAJBIMSA, YTO OHA Xapakrepusyer? HanwuiuuTte BbIpaxkeHHe JUIs
BBIYMCIICHUS] SHTANBIIMY, M3MeHeHus sHTanenuu. K pabouyemy teny nmpu p=const
noasend 150 k/x/kr Tenna. Ha ckoibko W3MeHUIIACh 3HTAIBITHS paboyero Tena.
3anaua 2.15

['a3, cocTosiHUE KOTOPOro onpenenseTcs Ha “p — v” nuarpamme (pHc. 2.1) TOUKOM
1, nepeBoautcs B coctosiuue 2 no myTtH /c2. Ilpu atom k raszy noasoautcs 80 x/[x
JHEPruy B BUJE TEIUIOTHI M OT raza nonyuaercsa 30 k/[x paboTsl. 3areM 3TOT *xe
ra3 BO3BpalllaeTcsi B HCXOHOE COCTOSIHUE B Ipoliecce, KOTOPBIH OITUCHIBACTCS
KpHUBOH 2al.

CKONBKO SHEPIUH B BUJIE TEIUIOTHI HYKHO IMOJBECTH B HEKOTOPOM JPYTOM
npouecce /d2, 4 )bl oT raza noiny4uth 10 k/[x padoTsr? CKONBKO HYKHO
HOJBECTH WU O p CTHU TEIUIOTHI B rpouecce 2al, ecnu Ha cxarue pacxoayercs S0

k/I>x sHepruu B ¢popme paboThI?
I

88}
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Puc. 2.1. K 3a0aue 2.15 v

WuauBuayanbHoe noManiHee 3agaHue Ne 3
3amada 3.1
Omnpenenuts [daBleHHe Bo3ayxa B OopTroBoM OamioHe caMonéra, €cliu
TeMIleparypa okpyxaroiei cpenbl noebicunack Ha 20 K. Ilpu Temneparype 283 K
naBieHue B 6annoHe pasHo 150 10° INa.
3anaya 3.2
B nycToii 60pToBoii GamioH EMKocTbio 5-10™ M° 1 Maccoil 9 KI HaKa4amu BO3IYX.
OnpenenuTh JaBieHHe B OaioHe, eClIM ero TeMiieparypa noseicuiack ¢ 300 go
600 K, a macca HanonHeHHoro 6aminona crana 9,8 kr.
3agaya 3.3
OmuH Kr Bo3lyXa, 3aHUMAKOUIMA O00BEM 2 M mon nasnenrem Ne-10° Tla
HU30TEPMHUECKH CXKUMAIOT A0 JaBIIEHUA 4-No-10° ITa. Onpeaenuts 00BEM BO3AYXA
B KOHIIE TIpoliecca CKaTHs U padoTy, COBEPILIEHHYIO BHEITHUMH CHIIAMH.
3anava 3.4
OnWH Kr BO3dyXa, HMeromuii napmenne 60-Ne-10* Ila u temmeparypy 300 K,
M30TEpPMHUECKH pacimpsercs 1o nasienns 6-Ne-10* ITa. Onpenennts HauanbHbI
U KOHEeYHBIH OOBEMBI BO3/yXa, a TaKxke padoOTy, COBEpPIIEHHYIO BO3IYXOM WU
KOJIMYECTRBO IOJABEAEHHON TEMNJIOTHI.
3agaya 3.5
B nonutponHOoM mpouecce pacliUpeHUsi [1apaMeTpbl COCTOSHHSA BO31yXa
WU3MEHMWJIMCH OT 3HAUYEHUS p = 180-Ne-10* ITa, 7; = 1200 K 10 Py = 18-No-10* Ta u
7> = 900 K. Onpenenuth Ha4yaJbHBIH W KOHEYHBIH yaenbHble 0OBEMBI U paboTy,
COBEpIIEHHYIO BO3yXoM. [loka3zarens NOaUTpONsl NPUHATE paBHBIM 1 = 1,3.
3anaya 3.6
OnpenenuTs AaBleHHE ra3a B KOHIlE afuabaTHOIO pacUIMpeHHs, €CIIH HadyallbHbIE
napamerpsl p; = 20-10" Ila u v; = 0,5 m’/kr. B mpolecce paciumpeHus ras
COBEpUINJT paboTy 2:10* /K. Ornpenenuth W3MEHEHWE BHYTpPEHHEH 3Hepruu
rasa.
3anaya 3.7
Bo ckonbko pa3 ymeHpwmics 00bEM rasa B LUWIMHJIpE B Ipoliecce CXaTHs, €CIH
nepea cxarvem p; = 8-10 “Tlawu T, =300 K, a B KOHLIE COKATHS P2 = 80-10° IMau
7, =600 K.
3amava 3.8
B kxakoM H3 coOCTOsSIHUI BHYTpeHHSs HSHeprus | Kr Bo3ayXa HMMeeT OOJBIIYIO
BeTHYHHY: IpH aasiennu 4,9-10° Tla u 06béMe 0,8 M° MM [IPH TOM ke JaBICHUH 1
temneparype 1273 K?
3amava 3.9
Moxno nu | kr Bo3zgyxa myTéM CKaThsg U HarpeBa IIPUBECTH B COCTOSIHHE,
XapaKTepH3yeMoe CIeAyIOIUMH 1aHHbIMHU:
a) p; = 147 10*ITa; 01 =0,5 M/xr; T, =373K
6) p»=9,57 10°ITa; vy = 0,15 M/kr; T,=50K
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3anaya 3.10

OnpefeiuTh Maccy BO3/yXa, HAXOMSIIErocs B KOMHATE ILIOMAABIO 25 M- H
BbicoTOor 3,2 M. [IpuHSTH, YyTO TeMmmepaTypa Bo3ayxa B KomHare f = 22 °C | a
OapomeTpuueckoe nasineHue B = 986,5 rlla.

3anaya 3.11

JlaBneHue BOASHBIX MTAPOB B BO3/lyXe KOMHaThI paBHO 2 klla. CKonbko conep:kUTcs
BOJISHOIO napa B koMHare? IInomans koMHaThl 25 M°, BBICOTA 3 M, TeMIieparypa
Bo3ayxa 25 °C . MonekynspHas Macca BOASHOTO napa py_o= 18,014 kr/kmons

3anaya 3.12

B KOMHaTe MIOmaapio 35 M” U BBICOTOH 3,1 M BO3IyX HaxomuTes mpu f = 23 °C
OapoMeTpuyeckoM aasienuu B =973 rlla.

Kakoe konmuyecTBO BO3AyXa [pPOHMKaeT C YJIMLIBI B KOMHATy, €CIH
OapoMeTpuueckoe AasieHue ysenuuutcs 10 B = 1013 rlla. Temneparypa Boznyxa
0CTaeTcsi TOCTOSHHOM.

3amaya 3.13

Kak onpenenuts 3HakH pabOThl, BHyTPEHHEH SHEPTrUU U TEIJIOThI B MOJUTPOIHBIX
npoleccax.

NuauBuayaibHoe 1omMaiiHee 3aaanue Ne 4
3amaya 4.1
HazoBuTe 0OCHOBHBIE CBOMCTBA ABMKYILIErOCs rasa.
3anaua 4.2
Kakumu napameTpamu XapakrepusyeTcs IBHKYIUMHACS raz?
3anaua 4.3
JlaiiTe onpeneneHue yucny Maxa.
3anaua 4.4
Jlo kakoro 3HavyeHHs 4Yuciaa Maxa, TOTOK rasa MOXHO paccMaTpHUBaTh, Kak
HeC)KUMaeMylo cpeny?
3amaua 4.5
OnpenenuTs CKOPOCTh 3ByKa B BO3JyXe MPH TEMIIepaType:
[;=0°; 1,=-30°C;15=30°C;1,=56°C.
Cnenarb BBIBOJ 110 MMOTYYEHHBIM pe3yJIbTaTaM.
3anaua 4.6
Onpenenuts CKOPOCTH 3ByKa B BO3AyXe M 4HciIo Maxa mnonera camonéra,
netsiero co ckopoctbto V' = 1080 kM/u Ha BeicoTe H =5 km; H = 10 xm; H = 15
kM. Crenath BBIBOJI 110 MOJYYEHHBIM pe3ybTaTaM.
3amaua 4.7
Kakue ckayku oOpasyroTcss NpH OOTEeKaHHWH IIOTOKOM Tel, H300pa)KeHHBIX Ha
pucyHkax 6.1,a; 6.1,6 ; 6.1,
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M>1 M=1,5

6.1, 2 6.1,0 6.1,B

3amaua 4.8
VkaxuTe NpUOIH3UTENBHO HAIIpaBIEHHUE CKOPOCTH IOTOKAa 3a cKaykoM. Kakoi
OyneT nmoTok 3a ckaukom? CpaBuute M, ¢ M, M, ¢ M; 1 co CKOPOCTBIO 3ByKa.

CKAY0K VILIOTHeHHA CKaYoK YILTOTHeHHA

M>1 M>1

Puc.6.2, a. K 3aoaue 6.8 Puc.6.2, 6. K 3a0aue 6.8

3anauda 4.9
IIpn oOTekaHWH CBEPX3BYKOBBIM IIOTOKOM Tejia, o0pa3yeTrcss KOHWYecKas BOJIHA
BO3MYILUEHHUH, C YIJIOM HaKJIOHA IpaHHYHOM BoJHBI o = 30°. OnpenenauTs YUCIO
Maxa notoka. Moxet i1 yrosi npuHATh 3Ha4eHue, pasHoe 90°7
3apgaua 4.10
B nabGopaTopHbIX YCHOBHSX KIMHOOOpa3HOe Teno oO0TeKaeTcs IOTOKOM CO
CKOPOCTBIO, COOTBeTCTBYIOLIEH yncny Maxa = 1,5. Bo3HuKmMi npu 3TOM KOCOH
CKaYOK YIUIOTHEHHS M BEKTOP CKOPOCTH IOTOKa 00pasyroT yroi o = 45°. M3BecTHoO,
4YTO HOPMaJBHO COCTAaBIAIOLIAS CKOPOCTH IOTOKA 3a CKAayKOM YIUIOTHEHHS
yMeHbLIaeTcsd B ABa pa3a. OnpenenuTs CKOPOCTh MOTOKA 3a ckaykoM. OctaHeTcs
JIY TIOTOK
CBEPX3BYKOBBIM M Ha KaKOH yroJl IOBEPHETCs MOTOK IOCJ]Ie CKauka, [0 CPaBHEHHUIO
C IepBOHA4YaJIbHBIM HampaBieHUEM?
3anaua 4.11
I'a3bl B BbIXOHOM ceueHuu coria TPl uMeror ckopocts 550 M/c U TeMnepatypy
600 °C. Haiiti yncno Maxa B 3TOM CEUEHMH.
3anaua 4.12
Yucno Maxa B cedeHun noroka pasHo 0,6. Onpenenuts, CKOPOCTb BO3/lyXa B 3TOM
CeuyeHHH, ecH Temieparypa ero 284 K.

48



6 cemecTp

NuauBuayanbHoe JomaniHee 3agaHue Ne S
OTBeTUTH Ha BOMPOCHI:
Bonpoc 5.1
Hanucarb M c@opMynMpoBaTh YpaBHEHHME HEPa3pbIBHOCTU JUIS KUAKOCTH U
HEC)KMMAaeMOoro rasa.
Bonpoc 5.2
JlaTe ompenesieHHe SHTAIbIUKM (TEIUIOCOAEp)KaHUA), Hamucatb €€ (QopMyly H
CPaBHUTDH BEJIMUMHY SHTAJBIIMH C BEJIMUUHON BHYTPEHHEH SHEPTHMU.

Bomnpoc 5.3

Hanucare 1 copMyTupoBaTh ypaBHEHHE COXPAHEHUs SHEPTHH:

a) B o011eM BHJIE; ©) 115 SHEPrOM30JIMPOBAHHOIO TOTOKA.
Bomnpoc 5.4

Kaxk nony4yuts 060611eHHOe ypaBHeHUe bepruynnu? Hanuinure u chopMmynupyire.
Bompoc 5.5

Hanumurte ypaBHeHue bepHynnu A1 HecKMMaeMoro roToka.

Bomnpoc 5.6

dF dc do
HazoBute ypaBHeHue F C p

Bomnpoc 5.7
_ .. dp "
Osyenn + Ly = i — i) — |-£ - Ha30BHUTE ypaBHEHHE U BEIMYHHBI, B HEE¢ BXOAsILIHE.
Pewuts 3amayu: i P
3amaga 5.1

OnpenenuTs pacxon BO3dyxa 4epe3 MABUrareslb, €CJIM H3BECTHBI: OcCeBasd
COCTaBJIAIONIAs CKOPOCTH JIBM)KEHHS BO3[yXa Ha BXojlle B komrpeccop (2:-Ne+180)
M/C, TNIOTHOCTH 1,2 KI‘/MB, JHaMeTp Ha Bxoje B koMrpeccop 0,5 M.

3apaya 5.2

[To xaHany nmepeMeHHOTO Ce4YeHHs IBM)KeTCs BO3AyX. B mepBoM ceueHHMH KaHajla
miomaas 0,5 M2, ckopocth Bo3myxa 0,5 - Ne - 10 M/c W IUIOTHOCTH
0,7 Kr/m’. OnpenenuTh CKOPOCTh BO3AYyXa BO BTOPOM CEYEHUHM KaHalla, €CIH
mromans 0,14 M’ M IJIOTHOCTE 0,42 Kr/M>.

3amava 5.3

IToTox raza BXoaMT B KaHal co ckopocTero Ne - 10 m/c. [lpenebperas TpeHueM,
CXKHMaeMOCTBIO Tra3a OIpeAe/IMTh CKOPOCTh Ha BBIXOJE M3 KaHala, eclH
OTHONIIEHHE TJIoMIaAel BBIXOAHOIO CeYeHUs K BXOJHOMY paBHoO 0,8.

3ajaua 5.4
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Onpenennutes cyMMy TeIIOCO/IEPKAHUS M TEIUla, SKBUBAJIEHTHOTO KUHETHYECKOM
3Hepruu | Kr Bosmyxa, eciu temneparypa Bosayxa 500 K u ckopocTh ABUKEHUS
ero 2-Noe-10wm/c.

3anaua 5.5

IIpy IBHXKEHMH 3HEProM30JIMPOBAHHOTO MMOTOKA ra3a Mo KaHally ero TeMmieparypa
nouusunack Ha (10+Ne)-20 K. Onpenenuth u3MeHeHHEe KHHETHUECKOH 3HEPTHH
rasa.

3anmaya 5.6

OrnpenenuTh KOMUYECTBO MOABEAEHHOIO TEIlIa B KaMepe CropaHHs, eClTd CKOPOCTh
II0OTOKa Ha BXole BO BxoaHoe ycTpoiictBo 400 mM/c u temneparypa 300 K, Ha
BBIXOJI¢ M3 peakTUBHOro coruia ckopocts 0,5 - Ne - 1000 m/c, a remnepatypa 1000
K.

3anmaya 5.7

B I'TJ k kaxxaoMy KuJIOrpamMMy BO3AyXa OT KOMIIpeccopa MOABOAMTCS pabora,
paBHas 80000 Jbx/kr. Ha wuyto 3arpauuBaercsi 3ta pabora? OnpenenuThb
TeMIlepaTypy BO3AyXa 3a KOMIIPECCOpPOM, €ClIM TeMIlepaTrypa Bo3jyxa Ha BXoIe B
Hero Obla paBHoi#t (10+Ne)-25 °C.

3anaya 5.8

Ha paboueM konece TypOMHBI NpU pacUIMPeHHH raza IojiyyeHa MexaHH4ecKas
pabdota 550000 [x/kr. OnpenenuTs Ha CKOJBKO YMEHBIIIMJIACh TeMIlepaTypa rasa,
€CJIM ero cKopocTh yMeHbImmiaachk ot 850 m/c mo 200 m/c.

3amaga 5.9

JlerarenpHblil annapar coBepliaeT moiér co ckopocthio 800 km/4. OmnpenenuTh
pacxon BO3lyXa 4epe3 BXOJHOE YCTPOHCTBO, €CITH M3BECTHBI, 4YTO JHAMETP
BXOAHOTO YycTpoiicTBa paBeH 0,5 M, IJIOTHOCTh BO3[yXa B 3TOM CEYEHHUH
cocraiser 1,5 KF/M3, a CKOpOCTb NoToKa cocrasnuser 0,7 - V.

UnauBHayabHOe noMalnHee 3agaHue Ne 6
3anava 6.1
OnpenenuTts CKOPOCTh UCTEUEHHS ra3a M3 peaKTHBHOIO COIUIa B aTMocdepy NpH
CleTyIoImuX TaHHBIX: JaBlTeHHe raza mepen comtom 20-Ne-10* ITa, temmneparypa
pasHa 700 K, naBnenue raza Ha BIxoze u3 conna 1-10° ITa.
3amaga 6.2
OnpenenuTs MaKCMMAJlbHO BO3MOKHYIO CKOPOCTh HCTEHEeHHs BO3AyXa M3 COIUIa
IIpY CIeNyIOIHUX 3HA4eHHUSX IIOJIHOH TeMmepaTypsl rasa mnepen cormiom: 500 K;
1000 K; 1500 K; 2000 K. IToctpoutk rpadguuecKkyro 3aBUCUMOCTh MaKCHMAaJIbHO
BO3MOYHOM CKOPOCTH BO3IyXa OT TeMIepaTyphl.
3anaya 6.3
Ilo naHHBIM 3a1a4y 8.2 oNpeaenuTh BENUYHHY KPUTHYECKOM CKOPOCTH.
3anava 6.4
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OnpenenuTh mapaMeTpsl COCTOSHUS BO3/yXa B KPHTHIECKOM CEYEHMH COILIA, ECIH
M3BECTHHI IIONHBIE [AapaMeTphl Ha BXode B comno: gasneHde 2:10° Tla,
TeMneparypa 2838 K.

3anaya 6.5

OnpenenuTs BeTUYHHY KPHUTUYECKOH CKOPOCTH IOTOKA BO3JyXa, €CJIH H3BECTHO,
4YTO B IIPOMU3BOJIBHOM ceyeHuW corula npu ckopoctd 400 m/c, temmnepatypa
cocrasnset 208 K.

3anaua 6.6

Onpenenutes pacxol BO3ayXa uyepe3 J03ByKOBOE COIUIO, €CIM W3BeCTHBI: IUIOLIAb
cedyenusa 0,5 M2; CKOpOCTh MoTOKa B cedyeHun 180 m/c, mutoTHocTh Bo3myxa 1,05
KD/M.

3anaua 6.7

OrnpenenuTs CKOPOCTh U NapaMeTPhbl COCTOSIHMS ra3a B CEYEHHUH CYXKHUBAKOIIETroCs
corma, rae aapnenue 10° [Ta, eclin Ha BXOZE B COILIO TAPaMeTPhl 3aTOPMOKEHHOTO
ITIOTOKA COOTBETCTBEHHO PaBHBI:

- naBnenue 1,5:10° Ia, teMiieparypa 900 K.

3apaua 6.8

OnpenenuTs Temreparypy 3aTOPMOXEHHOTO IOTOKa y TMepeiHeld YacTH Kpblia
caMoJieTa, JIETAIIEro CO CKOPOCThIO, COOTBETCTBYIOIIEH uyncay M = 2,3 Ha BbIcOTE
12000 M. [Ipouiecc TopMOXKEHHUSI CUUTATh aHA0ATHBIM.

3anaya 6.9

Jns  cyxuBarolerocs comjia M3BEeCTHBI CIeAYIIIHe JaHHBIe: [apaMeTpsl
3aTOPMOKEHHOTO NOTOKA BO3JyXa Ha BXOJe B comio: jasnenue 2,5-Ne-10” ITa,
temneparypa 1000 K; armocdeproe nasnenue 1-10° Ila, pacxoxn Bo3ayxa 50 kr/c.
OnpenenuTs MIOLEAAb BHIXOJHOIO CEUEHHUs COILIa, MapaMeTphl COCTOSHUS BO3IyXa
Y CKOPOCTb II0TOKA B TOM CE€YEHUHU.

3amaga 6.10

OnpenenuTh CKOPOCTh raza MU CKOPOCTh 3BYyKa B KPHTHYECKOM CEYEHHH COILIA,
€CJIM TeMIleparypa rasa B KputudeckoM cedeHuu 833 K.

3amauya 6.11

OnpenenuTs pacxol Bo3IyXa Yepe3 KPUTHUECKOEe CeYeHHe COIUIa, €CJIH W3BECTHBI:
IIIoIIaAh KPUTHYECKOro cedenusi 0,5 M: MOJNHbIE MapaMeTpbl HAa BXOLE B COILIO:
nasnenue — 2,5-Ne-10° I1a, teMmIieparypa 900 K.

3anaya 6.12

Onpenenuts rasogMHamMuyYeckue (QYHKIUH JaBIEHHUS, TEMIIEpaTyphl, MIOTHOCTH,
MUIOTHOCTH TOKa ra3a, CKOpOCTb, TEMIlEpaTypy M MJOTHOCTh rasa B BBIXOIHOM

CedeHMH COIlNa, eCIH M3BECTHO, 4uTo p, = (15+Ne)-10° ITa, T, = 2000 K, Pe =
1,2:10° ITa. [Tns rasa npuHATh: £ = 1,4; R = 400 JIx/(xr-K). Onpenenuts Taxxke
pa3Mepsl BBIXOJHOI'O CEUeHHUs COILIa, €CIIM pacxo/bl raza cocTaBistoT 2-Ne Kr/c.

3amaya 6.13
Kakoe comno HyXHO YCTAaHOBHTB, 4YTOOBI TMOJHOCTBIO HCIIOJIL30BaTh

pacronaraeMblil Iepenaj NaBleHUH INpH MCTEUYEHHH BO3AYyXa OT HaYaJlbHBIX
* *
napameTpoB p,= 2,5 MIla u 7, = 423 K no nasnenus, p. = 1,4 MIla? KakoBa
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NeHCTBUTENBHAS CKOPOCTh HCTEUEHHS, eClTi KO3(D(HUIIMEHT CKOPOCTH COILIa paBeH
0,97
3agaya 6.13,a

ITo manHbIM 3amauu 8.13 onpeneauTb NEHCTBUTEIBHYIO CKOPOCTbh UCTEUYEHHUS

BO3JyXa 711 pa3HbIX 3HAYEHHil TeMIepaTyphl Ha Bxojie B comno 7, = 503 K u 600

K, ¥ o nomy4eHHbIM pe3yibTaTaM cAeNarh BhIBO/I.
3amaya 6.13,6

Kak usMeHuTcs pexuM paboThl cOIa, €ClIM AaBlIeHHe Ha BBIXOJE W3 CoIlla
MOHM3UTE 10 p. = 13,227-10° ITa? Onpenenyte napamMerpsl BO3AyXa H BelTHUMHY
CKOPOCTH Ha BBIXOIe U3 COILTA.

9.6.16 IIpuMepHBIH NepedyeHb IK3aMEHAIHOHHBIX BOIIPOCOB:

5 ceMecTp
1 Tepmonunammuueckue cuctemsl (T/C), onpenenenue, cocraBusle yactu TJIC,
3aKpbIThie U OTKpbITEIE T/IC.
2. TI'a3 xak pabouee Tesno. MneanbHblil U pealbHbIi rasbl. YpaBHEHHE COCTOSHHSA
WJeaJbHOrO rasa.
3 [TapameTpsl cocTOSTHUSA pabodero Telna, onpeaeseHne, X Gu3ndecKas CylHOCTb,
€IMHU1bI U3MEPEHHUS.
4 Onpenenenue, rpaduyeckoe H300pakeHHE TEPMOJMHAMHUYECKOrO Ipoliecca.
OO0paTuMBIii U HEOOPATUMBIH MPOIIECCHI.
5 Pabora rasa, kak ¢opmMa nepeiadd 3HEPrud B TEPMOJAMHAMHMUYECKOM MPOLECCE.
['paduueckoe uzobpaxeHue.
6 Temnora, kak (opma mnepegayd HEPrMM B TEPMOAMHAMHMYECKOM IIpoLecce.
DHTpONHUS.
7 BHYTpeHHsIsl SHEprust TepMOJUHAMHYECKOH cHCTeMBbl. M3MeHeHre BHYTpEeHHEH
SHEPruu. DHTAIBIHUAL.
8 Tennmo&mxkocTe raza. Buasl TennoémkoctTy. YpaBHenue Maiiepa.
9 CywHOCTh IEpPBOro 3aKOHAa TEPMOAUHAMHUKH. AHAJIUTUYECKOE BbIpaXKEHHUE
IEePBOIO 3aKOHA TEPMOJAUHAMUKH.
10 ITocnenoBarenbHOCTH U 00BEM pacuéra TepMOAMHAMUYECKUX ITPOLIECCOB.
11 Ormpenenenne, OCYIIECTBICHHe, HCCIEIOBaHHE OCHOBHBIX (MII€albHBIX)
TEPMOJUHAMHYECKHUX ITPOLIECCOB.
12 O6o061maroree 3Ha4YeHHE MTOJTUTPOIHBIX IIPOLIECCOB.
13 Kpyrossie npouecchl (LMkib). [IpsMble 1 oOpaTHbIE UKITBL.
14 Luxn Kapno. Teopema Kapno.
15 CymHocTh BTOPOTo 3akoHa TepMoAUHAMUKU. OCHOBHBIE GOPMYITHPOBKH.
16 Bropoii 3akOH TepMOJUHAMHUKH U SHTPOITHSL.
17 OcobGeHHOCTH TePMOJMHAMMYECKOIO METO/a MCClIeIoBaHMs LIMKIIOB TEIIOBBIX
JBUrareleu.
18 Cxema ycTpoiicTBa ¥ NpUHLUI padoThl aBUalMOHHBIX [ T/,
19 Pacuért 1 aHanu3 uaeaabHOro LUKJIA.
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6 cemecTp
20 Onpenenenue napaMeTpoB padoyero Teja B XapaKTepHBIX TOYKaX HUIEalbHOTO
uukna I'T/I.
21 Ckopoctb 3Byka. Yucno M. Jlo3BykoBasi, 3ByKOBasi, CBEpX3BYKOBasi CKOPOCTH
JBIDKEHHUS raza.
22 PacrnipocTpaHeHue cnabbIlx BO3MYLIEHHH B IBHKYIIEMCS rase.
23 OOTtexaHue CBEPX3BYKOBBIM ITOTOKOM IUIOCKOM CTEHKH, BHITHYTBIX M BOIHYTBIX
[IOBEPXHOCTEH.
24 Ckadkd YMIOTHEHMS, MX OCOOeHHOCTH. M3MeHeHMe mapaMeTpoB MOTOKa B
CKa4Kax YIJIOTHEHHUSI.
25 YpaBHeHHE HEPa3PBIBHOCTH.
26 YpaBHeHHE M1epBOro 3aKoOHa TePMOJMHAMHUKH ISl IBIIKYILIETOCS Tasa.
27 YpaBHeHHE COXpaHEHHS SHEPTUH.
28 Obod1eHHoe ypaBHeHue bepHynu.
29 YpaBHeHue Diinepa 0 KONH4eCTBe ABHKEHUS.
30 YpaBHeHnue Diinepa 0 MOMEHTE KOJIMYECTBA ABHIKCHHS.
31 YpaBHeHHe npodums CTPYH ISl SHEPTrOU30JIMPOBAHHOIO MTOTOKA 0e3 TpeHHs.
32 ComnnoBele M auddy3opHble KaHaibl. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHHS
ra3oBOro MOTOKAa B KaHa/laX [IEPEeMEHHOIO CeYeHHSI.
33 [TapameTpbl 3aTOPMOXKEHHOTO ITOTOKA I'a3a (IOJIHbIE TTapaMeTpsl).
34 CkopocTh JBHXEHHS ra3a B corie. MakcuMalbHO-BO3MOXKHAsi CKOPOCTh rasa.
35 Kputnueckasi CKOpOCTh U KpUTHYECKHE TapaMeTphl raza.
36 I'asoguHamuyeckue (YHKLUMH M MX HCIOJIB30BaHME MpPHU pacuérax razoBBIX
MOTOKOB.
37 VYcnoBus TNONy4YeHHUs TO3BYKOBBIX, 3BYKOBBIX M CBEpPX3BYKOBBIX CKOpPOCTEH
TEYEHUH rasa.
38 Pabora 103BYKOBOrO M CBEpPX3BYKOBOI'O COIUIA Ha pPacYéTHOM M HEPacuETHOM
pexuMax.
39 Pacxon rasa yepe3s comio, (GakTopsl, BAUAIOIINE Ha pacxol rasa.
40 OcobeHHOCTM pa3roHa ra3a M TOPMOXEHHsS ITOTOKA Ta3a TPH pa3THYHBIX
BO3IEUCTBHUSIX.
41 OcHoBHBIE 33/Ja4d TeOPHH TeruloodMeHa. Buasl nepenoca temna.
42 TemneparypHoe none. [ pagueHT TeMmneparypsl. 3akoH Dypbe.
43 TenyonpoBOJHOCTH MIOCKUX OJHOCIONHBIX U MHOTOCJIORHBIX CTEHOK.
44 KoHBeKTHUBHBIH TeriooOMeH. YpaBHeHHe HploTOHA.
45 IlpumeHnenne Teopuu oaoOuUs K pacu€Ty KOHBEKTHBHOM TEIUIOOTAaYH.
46 Kputepuu 1nonodus mNpoUEccOB KOHBEKTHMBHOTO TeruiooOMeHa. TeopeMsl
nonpoous.
47 TennooOMeH H3Ny4deHHEM. 3aKOHBI TEIIOBOIO HU3ITyUYeHHS.
48 OcoOeHHOCTH TeMI0OBOTO U3JIy4YeHHs Ia3oB.
49 3amuTHBIE DKPaHBbI.
50 TennooOMeHHBIe ammaparhbl, Ha3HAYeHHE, OCHOBHBIE THIIBI, HX IMPHMEHEHHE B
aBHALIMOHHOH TEXHUKE.
51 Metone! pacuéra peKyrnepaTuBHbIX TEIUIOOOMEHHBIX anmnaparoB.
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52 Cnioco6bl noBeIlIeHUS Y3 HEKTHBHOCTH TEINTIO0OOMEHHHKOB.
53 MeTo/ib! TEMIOBOM 3alIUThI AJIEMEHTOB KOHCTPYKIHMH aBuatimoHHbix [T/,

TpebGoBaHHsA K cOIepP/KAHHIO DK3AMEHAIIHOHHBIX OHJIETOB
OK3aMeHALlMOHHblEe OUNeThl BKIIOYAIOT JBa TEOPeTHYECKUX BOIpOca U3
fepe4yHs M INpPaKTHYEeCKOe 3aJaHhe [0 pelleHHIO 3aJa4d WIH BBHIIOIHEHHUIO
yIpaKHeHHUsI.
IIpumepsl 3K3amMeHAHOHHBIX OHJIeTOB (6 cemecTp)
1 CyumHocTe mepBOro 3akoHa TEPMOAWHAMUKU. AHAIMTHYECKOE BBIPAKEHHE
IIEPBOIO 3aKOHA TEPMOJMHAMHUKH.
2 PaboTa 103ByKOBOTO COIJIa Ha pacU&THOM pexHMe
3 B pesynsrare cxatus Bo3nyxa B koMmnpeccope [T/l naBneHue yBeIUYHIIOCH JI0
15%10° ITa, a Temneparypa 10 480 K. OnpenenuTb IIOTHOCTD BO3/lyXa Ha BBIXOJIE
U3 KOMIIpeccopa.

10 MBTOJ]H‘]CCKHC PEKOMCHIAUHH 1Jid oﬁyqamlunxcn Mo OCBOCHHIO
JHCIHHIIJIHHBI

Hzyuenue JTUCIHTIIHHEI «TepmonuHaMuka H TEeIIonepeaaya
o0yJarolUMHUCA OpraHu3yeTcs B CIEAYHUIMX (opmax: JeKIIHH, MpaKTHYeCKHEe
3aHATUS 1O PYKOBOJACTBOM IIpemojaBareiisi M caMoOCTosTellbHas pabora
CTYIEHTOB.

M3yyenue kaxaoro pazjena peKOMeHIyeTcs HauMHATh C aHaju3a oOIlel ero
CTPYKTYpPbl MU Kpyra paccMaTpHBaeMbIX BOIIPOCOB, 3aTeM MepeHTH K H3YYEHHIO
Marepuara 1o TeMaMm.

Jlexuuu SBASIOTCS OAHMM M3 Ba)XKHEHMIIMX BHIOB Yy4YeOHBIX 3aHATHH U
COCTABIISIFOT OCHOBY TEOPETHYECKOH MOArOTOBKH OOYYArOLMXCH IO JUCLMILIMHE
«TepmomunamMuka ©  Teruloniepenava». Jlekuusi  uUMeeT  IENBK  J1aTh
CHUCTEMAaTH3UPOBaHHbIE OCHOBBI HAy4HbIX 3HaHMH MO IUCHMIUIMHE, PaCKPBITh
COCTOSHHE€ M IIePCHEeKTHUBBl Mporpecca KOHKpPETHOHW o0nacTH  HaykKw,
CKOHLIEHTPUPOBaTh BHUMaHKe Ha Haubosee CIOKHBIX M Y3JIOBBIX BOIIPOCaXx.

Ora uenb onpenensieT IUAAKTUYECKOe Ha3HayeHHe JIEKIHH, KOTopoe
3aKJIl0YaeTcs B TOM, YTOOBI O3HAKOMHTH OOYyYarOmMXCAd ¢  OCHOBHBIM
colepKaHHUeM, KaTeropusiMH, IPUHLIUIIAMH H 3aKOHOMEPHOCTAMH H3y4aeMoi TeMbl
U Inpeamera oOy4deHHMsS B IIE€JIOM, €r0 IJIaBHBIMM HUJESMH M HalpaBleHUSMH
pPa3BUTHSA, €ro NPUKIaJHONH cTopoHOM. Cnylas JeKIHI0, HEOOXOIHMO HAYIHTHCS
BBIIENIATh U (PUKCHPOBATh €€ KIII0YeBble MOMEHTBI, 3aITHCHIBas UX Oollee YeTKO H
BBIIETIAS KaKUM-THOO cnocoboMm u3 obiero tekcra. KpoMe Toro, HeoOXoaumo
Hay4YMThCS [eJ1aTh MOHSATHBIE Ui 00y4aroulerocsi COKpalleHus IpH 3aliCH TEKCTa
JIEKLIMH U, B LIEJIOM, CTPEMHUTECS OCBOUTH OBICTPYIO MaHepy MHUChMa.

[Tone3no npuMeHATh Kakylo-TU00 yIOOHYIH0 CHCTEMY COKpAIlleHHH |
YCIOBHBIX 0003HaueHHH (M3 W3BECTHBIX WM BBIPAOOTAHHBIX CaMOCTOSATENBHO),
YTO MOMOMKET 3HAUHUTENbHO YCKOPHTBH Ipolecc 3amucd Jiekiud. [Ipu BemeHHH
KOHCIIEKTa JIEKIIHU HeoOXOOMMO 4eTKO (MKCHpOBaTh pyOpHKAalMIO Marepuaia —
pasrpaHHYEHHe pa3[eNnoB, TeM, BONpocoB, mnaparpadgoB u T. m. KauecTBeHHO
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CllelaHHBI ~ KOHCHEKT JIeKUMH TIOMOXeT oOydarompmcs B mporecce
CaMOCTOSITENIbHOH paboThl, NOATOTOBKE K NMPAKTHYECKUM 3aHSTHUSAM, BBITOTHEHHH
JOKJIa/I0B, [IPH MOATOTOBKE K cllade 3a4eTa ¢ OLeHKOM.

Ilenp npakTUYecKMX 3aHATHH — 3aKpenuTh TeOopeTHYecKHe 3HaHMUS,
NONyYyeHHble CTyAEHTaMH Ha JeKUHSIX M B pe3yJbTaTe CaMOCTOSATENBHOIO
M3y4eHHsI COOTBETCTBYIOLIMX pa3lesioB PEKOMEHIYeMO# IHTepaTyphbl, a TaKxe
npuoOpecTd 3HAHHUSA M YMEHHs B OOJIAaCTH HMCIMBITAHWH aBHAIIMOHHON TEXHHKH.
BmecTe ¢ TeM, Ha 3TUX 3aHATHUAX, OCYIIECTBISIETCS aKTHBHOE (OPMHPOBAHHE H
pasBUTHE  HAaBBIKOB M  KauecTB, HEOOXOAUMBIX  Juld  MOCieayollei
npodeccHoHATBHOM AeATeIbHOCTH— OBNa/leHHe METOOMKOW aHajau3a U TIPUHSATHS
peLIeHHUH.

JIroboe  mpakTMyeckoe — 3aHATHEe ~ HauMHAaeTcs, KaKk = IpaBHIO, C
(GOopMyIHpOBaHHUS €ro LeJNeBbIX YCTaHOBOK. TeMbI MPaKTHYECKHUX 3aHATHH 3apaHee
coobmarorcs  obydyaroluMmest JUIsl  TOro, 4YToObl OHM HMeNH BO3MOXHOCTb
NOATOTOBUTECS M TIPOpPabOTaTh COOTBETCTBYIOIHE TEOPETHYECKHE BOIMPOCHI
JUCLIMIUIMHBL. B Hayane KaI0ro mpakTUYeCcKOro 3aHATHS IpernojaBaresib KPaTkKo
JOBOIUT N0 OOydalroIIMXCsA IeNb M 3aJa4dd 3aHATHs W oOpallaeT BHUMaHHUe
obyuarolmuxcst Ha HanboJee CI0KHbIE BOIPOCHI, OTHOCSILMECS K H3y4aeMoii TeMe.

CamocrosTtenpHast paboTa CTyIeHTa SBISETCS BaXKHOH COCTABHOHM YacThIO
y4eOHOro mpolecca U NMPOBOIUTCS B LIEISIX 3aKpeIUleHHs W yITyONeHUs 3HaHUH,
TMOJTyYEHHBIX Ha JIEKIMAX U APYTHX BUIAX 3aHATHI, BBIPaOOTKU HaBBIKOB pabOTHI C
JIUTEPaTypOd, AKTHBHOTO TIOMCK HOBBIX 3HAHWUH, BBITOJHEHHS OKIAMOB,
MOATOTOBKHU K TPEICTOSIINM 3aHATHSIM.

[lensto camocTosTeNnbHONH paboThl 0OyYArOIIMXCA MPU U3YYEHHM HACTOSILEH
y4eOHOM NUCIUITITHHBI ABISETCS] BEIPAOOTKA UMH HaBBIKOB pabOThI ¢ HOPMAaTUBHO-
IPaBOBBIMM aKTaMHM, HAyYHO! M y4eOHOMH nuTeparypoi, ApyrUMH UCTOYHHKAMH, a
TaKKe  pa3BUTHE y  OOyYaloIlMXCs  YCTOHYMBBIX  CIIOCOOHOCTEH K
caMocTosiTeNbHOMY (0€3 mMOMOIIM TperogaBaTelisi) H3ydeHHI0O W 00paboTke
MoJTy4YeHHOH HH(pOpPMaLIKK.

B  mpomecce  caMocTosTenbHOM ~— paboThl  OOydaromMiics — JOJDKEH
BOCIIPHHHUMAaTh, OCMBICIHBATh U YDIYONATH MONydaeMyr UHGPOpPMALHUIO, peliaTh
NpaKkTUYecKHe 3aJayd, aHaIW3WpOBaTh CHUTYAllMH, IOJArOTABIMBATh JIOKJIAJIBI,
OBJaJieBaTh Npo(ecCHOHANBHO HEeOoOXOAUMBIMU HaBblKaMH. CaMocTosTelbHas
pabora oOyyarorerocst BecbMa MHOroodpasHa u cofepxareiapHa. OHa BKIIOYaeT
ClleIyIoIlIHe BH/IbI 3aHSATHIA:

— CaMOCTOSATENbHBIH ToA00p, H3yUeHHe, KOHCIIEKTHPOBaHKHe, aHaAIU3 y4eOHO-
METONUYEeCKOH M HayYyHOH JIMTepaTypbl, NEPHONHYECKHX HAyYHBIX HW3IaHHUH,
HOPMAaTHBHO-IIPABOBBIX JOKYMEHTOB, CTATUCTUYECKOH HH)OPMAIIHH;

— WHAMBHAYyalbHas TBOpYeckas paboTa IO OCMBICIEHHIO COOpaHHOM
HH(OpMALIHH, NPOBENEHHIO CPABHHTEIBHOIO aHANW3a MATEepHAliOB, IMOJTYYEHHBIX
U3 pa3HbIX UCTOYHUKOB, MHTEpIpeTallMi HHPOPMAIHH, IIOJrOTOBKA JOKIIAI0B;

B npouecce u3ydeHus IucUUIUTMHBI «TepMOIMHAMHKa W TeIUIONepeaayar
Ba)XHO IIOCTOSIHHO IIOMOJHSTH M  pPAacUIMpsTh CBOM 3HaHHsA. M3yueHue
PEKOMEH/I0BAHHOM JUTeparypsl M APYIHMX HCTOYHUKOB HMHGOpPMALIMU SBISETCS
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BaJKHOW COCTaBHOM YacThIO BOCTIPUSATHS U YCBOEHHUS HOBBIX 3HaHMH. Kpome Toro,
HEe0OXOIUMO OTMETHTb, YTO, B ONpPEJEICHHOM CMBICIIE, KaueCTBEHHbIH YPOBEHb
BCe camocTrosTeNbHOM paboTel  ofyuarouierocs —OIpeAessieTcs YpPOBHEM
CaMOKOHTPOJIS.
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Paboyas mporpaMma aucuMmIMHBI cocTaBieHa B COOTBETCTBHH C
TpeboBanuamu  ®I'OC  BIIO 1o HalpaBJIeHUIO  MOATOTOBKH 162001
«OKCIUTyaTanus BO3MAYIIHBIX CY/I0B U OpTaHH3aLKsA BO3AYLIHOTO JBHUKEHHSA»

IIporpamma paccmotpena u YTBCPIKZICHA Ha 3acelanuu Kadeapor Ne 24
«ABUALIOHHOMN TEXHUKHU U IHATHOCTHKI ’

«26» nexabps 2018 roma, mpotokon Ne 5-1.

Paspaborunku:

Crapumii mpenonasarens &gﬂ/%//? o A Hukudopos A.U.

(vuenas cmenens, yuenoe sganue, damunus W{uﬁuaﬂbz pazpabomuuxog)

3asenyromuit kadenpoit Ne 24 « ABHAIHOHHOI TEXHUKH H MarHOCTHKH:

/,
e

I.T.H., IOIIEHT, C.H.C. A De Tapacos B.H.

(vuenas CHenenb, yueHoe 36anue, Gamunus u l/lHIlL[)éU!bI sasedyiowe:o kagedpoir)

IIporpamma cornacosana:

PykoBonutens OITOIT

LT Q/\&% ;HeTpOBa T.B.

(vuenaa cmenens, yuenoe zgarnue, damutus u unuyuansl pykogodumens OINOI)

IIporpamma paccmoTpena u 0100peHa Ha 3aceIaHnun Y4eOHO-MEeTOIMYecKOro
coBeTa YHuBepcutera «16» anpens 2019 rona, npoTokoa Ne 5.



