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1 Ilean ocBoOeHMSsI AUCHUTIIMHBI

[lenssMu  OCBOEHHMS JNHUCHMIUIMHBI «TepMOIMHAMMKAa M TEILIONEpEaada
ABISIOTCA  (pOpMHpOBaHME 3HAHUM, YMEHUH U HABBIKOB JUISl  YCIIELIHOW
npo(eCCHOHAIIBHON  JEATENIbHOCTH B 00JAacTH OpPraHu3allMd  TEXHUYECKOIO
obcnyxxuBanusgs u pemoHta BC, B wyactu Teopuum (U3NYECKHX IPOLECCOB
B3aMMHOI'0 IPEOOpa30BaHUsl TEIUIOBOM M MEXaHWYECKOW SHEPIUU B TEIUIOBBIX
JBUrareis, YMEHHMM W  HAaBBIKOB €€ TIPUMEHEHUs B  MOCIEAYIOLIEH
npodecCHOHAIBHOMN ACSITENTFHOCTH MO OpPTraHU3alMU TEXHUYECKOTO 00CTYKUBAHUS
Y PEMOHTA BO3IYLIHBIX CYJIOB.

JIns JOCTMKEHUS IMOCTABIEHHBIX LIEJIEWM B pAMKaxX AUCLUILIMHBI PEIIAOTCA
CIIEIYIOLINE 3a0a4u:

- OBJAJEHUE METOJaMHM W NPUEMAMH HCIIOJIIB30BAaHMS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX  JUCHUUIUIMH B  NPO(PECCHOHATIBHOW  JESATEIBHOCTH,
IIPUMEHEHUE  METOAOB  MAareMarhyecKoro a”aau3a M MOJEIMPOBaHMI,
TEOPETUYECKOIO M DKCIIEPUMEHTAJIBbHOIO  HMCCIENOBaHUA IIpU  PELICHUU
npoeccroHaANbHBIX 33/1a4 Ha OCHOBE 3HAHUI TEPMOAMHAMMKH U TEIUIONEPEIauu;

- OBJAJCHHE HaBBIKAMM pacyera IapaMeTpOB TEPMOJMHAMHYECKHUX
IIPOLIECCOB, IPOTEKAOIIMX B aBHALMOHHBIX JBUIAaTEsAX, B KOHCTPYKIHUH H
CUCTEMAaX BO3AYIIHBIX CYIOB C ILEIbI0 IIOATOTOBKM K CaMOCTOSATEIBHOU,
WHIUBUYaJIbHOM padoTe, MPUHATHS OTBETCTBEHHBIX PEIIEHUWH B paMKax CBOEH
npo¢eCCUOHAIBLHON KOMITETCHITUY;

JucnumnirHa o0ecrneynBaeT MoAroTOBKY OOy4YaroIIerocss K PelieHno 3a1aq
npOo(PEeCCHOHANBHOW  AESATENIBHOCTH  AKCIUTYaTallAOHHO-TEXHOJOTUYECKOTO U
OpraHM3alMOHHO-YIPABIEHYECKOTO TUIIA.

2 Mecto nucuunimubl B ctpykrype OITIOIT BO

HucimiuimHa  «TepMoaMHaMyka U TeIUIONepenaday MpeicTaBisieT coOoi
JMCLUTIUTMHY, OTHOCAITytocs K OOsi3arenbHoM yacty brioka 1 Jlucturmiab! (MOyIH).

HucimruinHa «TepMoarHaMuKa U Teruionepenada» 0asupyercst Ha TUCLUIUIMHE
«[IpuknmamHass reomMeTpusi W MHXKEHEpHas Tpaduka»; «Beiciias MareMarukay;
«Mupopmatrkay; «NEKTPOTEXHUKA W  INEKTpoHHKa»; «Dusukay; «YuebHas
(o3HaKoMUTENbHAS TpakTHKA)»; «Teopust HaaexHOCTH»; «MarepuaioBeieHue u
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX MaTEpUAIIOB. )

Huctummmna « TepMoauHaMuKa U TEMJIoNepeiaday sBIseTCs 00eCeunBAOILEH
i gucuuiuinH: - «TexHudeckass  MexaHukay;  «bopToBble  MH(POPMAIMOHHO-
YIIPABJISIOIINE CUCTEMBD»; «YueOHas (03HAKOMUTEIbHAS IPAKTHUKA)).

JlucuuruiiHa u3yvaercs B 4 ceMectpe.



3 Komnerenuuu odOyvaromerocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHUS
JAUCHHUILIMHBI

[Ipouiecc ocBoeHUs AUCHUIUIMHBI «TepMOAMHAMHMKA U TeIIONepenayar
HapaBJieH Ha (GOPMUPOBAHUE CIETYIOUUX KOMIETEHIIUMI:

Kon Pe3ynbTaT 00y4eHUs: HAMMEHOBAHUE KOMIIETCHIIUH,
KoMIieTeHmn/ WHIUKATOpa KOMIICTCHITIH
WHIUKATOpa
OIIK-10 Croco0€eH UCII0Ib30BaTh OCHOBHEIE 3aKOHBI MATEMATHYECKUX U

€CTECTBEHHOHAYYHBIX JTUCIUILUIMH B TPO(HeCCHOHAIBHON
JEATEILHOCTH, B TOM YHCJIC C UCIIOJIb30BAaHUEM IPOTPAMMHBIX
CPEICTB

2
I/II[ OIIK10 HCHOJ’ILSY@T OCHOBHBIC 3aKOHbBI MaTCMAaTUKHU 1M CCTCCTBCHHBIX
HAYK, B TOM YMCJIC OJIA PCIICHUA HpO(bGCCI/IOHaJILHBIX 3ajgaq,
IMPUMCHACT ITPOI'PaMMHBIC CPCACTBA.

[Inanupyemsbie pe3yabTaTbl U3YUYEHUS TUCITUTIINHBI:

3HAaTh:

— OcHOBHBIC 3aKOHBI TEPMOJIMHAMUKH U Ta30BOM JMHAMUKHU, METOJIbI pacueTa
TEIJI0O0OMEHHBIX aIMapaToB, METO/IbI TEIJIOBOM 3aIIUTHI JJIEMEHTOB
aBHAIIMOHHOMN TEXHUKH.

— MerToasl MaTEMAaTUYECKOTO aHAIM3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIIBHOTO MCCIICIOBAHUS MPU PEIICHUHN MTPAKTUUECKUX 3a]1a4 110
pacuéTy nmapameTpoB TEPMOJMHAMUYECKUX MPOIIECCOB, TPOTEKAIOIINX B
ABUAIIMOHHBIX JBUTATENISX HA OCHOBE 3HAHUU TEPMOJAUHAMUKHU U
TeIIonepeaayu.

YMeTh:

— IIpuMeHsITh 3aKOHBI TEPMOJIMHAMUKHA U OCHOBHBIC YPaBHEHUS Fa30BOM
JUHAMUKE ISl PEIICHUS] TPAKTUYECKUX 3a/1a4 10 aHAJIN3Y TEUEHHUS Ta30BbIX
MOTOKOB, NpoTekaromux B I 'TJ[ B oOecrnieueHrnr HCTPaBHOCTH |
paboTOCIIOCOOHOCTH aBUAIIMOHHOM TEXHUKH.

— OueHuBaTh TEPMOJUHAMHYECKHUE MPOLIECCHI, MPOTEKAIOIINE B aBUAIIMOHHBIX
JIBUTATENISAX, YACTIX U CUCTEMAaX KOHCTPYKIIUU BO3IYIITHBIX CYJOB.

— BriOupats GopMbI 1 METO/IBI pEIlIeHUs 3a4a4 B X0JI€ TPO(eCcCuoHAIbHON
NEATEeIIbHOCTH, aHAJIU3UPOBATh MOJTYUYEHHbBIE PE3YJIbTaThI.

Bnanetn:
— HaBpikamu pacyeTra u U3MEpEHUs TapaMeTPOB TEPMOJIMHAMUYECKUX
MPOLIECCOB, MPOTEKAOIINX B ABUAIIMOHHBIX JIBUTATEIISIX, YACTIX U CUCTEMAaX
KOHCTPYKIIUY BO3AYIIHBIX CY/IOB.




- MCTOI[aMI/I IMPOBCACHMA SKCIICPUMCHTOB, HABbIKAMU O606H_IGHI/I$I IMOJIYYCHHBIX

PE3yAbTaToOB, KYJABTYPhl U TOUHOCTH B padoTe ¢ 1a00paTOPHBIM

O60py,ZIOBaHI/I€M, HU3MCPUTCIIbHBIMU l'IpI/I60paMI/I 1 BBIYMCIUTEIILHON TEXHUKH.

4 O0beM IMCHUIIMHBI M BUIbI Y4eOHOM padoThI

OO6m1ast TpyI0EMKOCTh JUCHIUTLINHBI COCTABISICT 4 3a4eTHBIX enuHUIbI, 144

AKaJCMHNUYCCKUX Yaca.

Bcero wacos CemecTpbl

HaumenoBanue 4

OO6mast Tpy10eMKOCTb JUCIUILIUHBI 144 144

KonrakTHas padoTa: 12,5 12,5
JEKIUU 2 2
NPAaKTHYECKUEC 3aHATHS 2 2
CEMHUHApPHI - -
nabopaTtopHbie pabOThI 2 2
KYpPCOBOM MPOEKT 4 4

CamocrosiTenbHas paboTa CTyAeHTa 125 125
[TpomexxyTOoUHAs aTTeCTAIHS 9 9

KOHTaKTHas paboTa 2,5 2,5

camocCTOsITeNIbHAs pPadoTa Mo MOATOTOBKE K 6,5 6,5

dK3aMEHy

5 ConepxkaHue TUCUMILIIMHBI

5.1 CooTHeceHUs1 TeM JUCHMILIUHBI U ()OPMHUPYEMBbIX KOMIIETEHIM I

KOMIIETEHL[U 2
2 = 0
= = = L
2 0 S5 z A
Temsbl, pa3aesnbl IUCIMUILIUHBI SRe OITK-10 8 5 ° %
== 8 & 2 =
@) S O (&)
o qu = o
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Tema 1. OCHOBHBIE MOHSTUSA TEPMOAMHAMUKH. 16,12 + BK, JI, I;IF 2(1):;
ITepBblii 3aKOH TEPMOIUHAMUKH 113, CPC P3. C3
Tema 2. OCHOBHBIE TEPMOIUHAMUYECKHE 16,12 JI, 113, TO,
MPOLIECCHI * CPC, PKC W3,
' P3, C3
16,12 TO,
Tema 3. Bropoii 3ak0oH TepMOAMHAMUKH. [{MKIBI + JI, 113, N3,
TEIJIOBLIX JIBUTaTeNeh CPC, PKC | P3, C3,
KP.
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Tema 4. CBolicTBa JBUXKYIIETOCS Ta3a. 16,12 + JI, 113, TO,
< N3,
OCHOBHBIE YpaBHEHHUS Ta30BOM JTUHAMUKHU CPC, PKC P3. 3
20,12 JI, I3, TO
Tema 5. TepmoanHaMHuKa ra30BOro NOTOKa * CPC, M3,
- 1 EPMOA KVIL, | P3,C3,
PKC KP.
Tema 6. OcHoBBI TemIONIEpenaun. Buabl 16,12 + JI, 113, TO, P3,
MePeHOCa TETUIOTHI CPC, PKC C3,
18,12 JI, I13, JIP,
Tema 7. TernnooOMeHHBIE arnmaparbl ¥ CPC, TO, P3,
C3
PKC
Tema 8. MeToab! TEIIOBOM 3aIIIUTHI 15,87 * JI,P?(EC, 3KVII
Hroro no nucuurivge 135
[TpomexyTouHast aTTecTaus 9
Bcero no nucnuninne 144
Coxkpamenusi: JI — gjekums, WNJI — wuHTepakTMBHas nekuus, II13 —

npaktudeckoe 3ausitue, JIP — maboparopnas pabora, TO — Tekymuii onpoc, BK —
BXOJHOM KOHTpoib, M3 — wunauBuayanbHoe poMaimiHee 3aganue, CPC —
caMmocTtosiTenbHas pabora crymeHta, KYII — kypcoBoii mpoektr, PKC — pa36op
KOHKpPETHOU cuTyauuu, P3 — pacuernas 3agavda, C3 — cutyanunonnas 3anaqa, KP —
KOHTpoJibHast padota, 3KVYII — 3ammTa KypcoBOro npoekxTa,

5.2 TeMbl IUCIUIIJIMHBI M BUABI 3aHATHI

HaumenoBanue temsl (pa3zena) T m || cpc KY | Bcero
JUCIHATIINHBI 4acoB

Tema 1. OcHOBHEIE HOHSITHS 0,25 10,25 |- 15,62 16,12
TepMOJAUHAMUKH. [1epBbIil 3aKOH
TEPMOTUTHAMUKHN
Tema 2. OCHOBHBIE TEPMOIMHAMHYECKUE 0,25 |1 0,25 |- 15,62 16,12
MIPOLIECCHI
Tewma 3. BTopoii 3aK0H TepMOIMHAMHUKH. 0,25 |1 0,25 |- 15,62 16,12
LI¥KIBI TEIJIOBBIX ABUrATENEH
Tema 4. CoiicTBa IBMXKYIIETOCS Ta3a. 0,25 |1 0,25 |- 15,62 16,12
OCHOBHBIE ypaBHEHUS Ta30BOM TUHAMUKH
Tema 5. Tepmogunamuka razooro moroka | 0,25 | 0,25 | - 15,62 20,12
Tema 6. OcHOBBI TerIONEpeaaun. Bus 0,25 [ 0,25 |- 15,62 16,12
MepeHOCca TETIOTHI




HaunmenoBanue Temsl (pazaena) T m | ap | cpc KV | Bcero
JIUCIIUTLINHBI IT 4acoB

Tewma 7. TermooOMeHHBIE anmapaThbl 0,25 |05 2 15,62 - 118,12
Tema 8. MeToAbI TEIIIOBOM 3aIUTEI 0,25 - - 15,66 - | 15,87
[TpomexyTouHas arTecTanus 9
Bcero 3a cemectp 135
Bcero no nucruniae 144
Cokpamenusi: JI — nexuwms, [13 — npakrtuueckoe 3anstue, C — cemunap, JIP —
naboparopnasi pabora, CPC — camocrtostenbHas pabora crymeHtra, KVYII —

KypCOBOM IIPOEKT
5.3 Coneprxkanue TUCUMILTUHBI

Tema 1. OcHoBHble mnOHATHA TepMoaMHamMukH. IlepBblii 3aKoH

TePMOJAMHAMMKH
Benenune. Yuebnas Jucuuruimaa « TepMoIMHaMKKa U TEIUIONEpeaaday, Ueib
eé U3y4CHHUS, MECTO 151 3HAYEHUE B CUCTEME ITOATOTOBKH

BBICOKOKBUTM()MIIUPOBAHHBIX ABUAIMOHHBIX WHXKEHEPOB. OCHOBHBIC TOHSTHS U
ompeNieNieHUs] TePMOJUHAMUKU: TepMmoauHamudeckas cucrema (T/JC), BHemHss
(oxpyxatorias) cpeaa, padbouee T€I0, UCTOUHUKU TEIJIOTHl U pabOThl, 3aKPBITHIC U
otkpeiTeie TJIC. T'a3, kak pabouee Teno TJIC. VneanbHbli W peaabHBIA Ta3bl.
[TapameTpsl cocTosiHug pabodero Tena. YpaBHEHUE COCTOSHUS HACAIbHOTO Tasa.
Omnpenenenue, rpaguueckoe HU300pakeHUE TEPMOJIUHAMHYECKOTO —TMpoIlecca.
OOparuMeblil 1 HEOOpAaTUMBIH TIpoliecchl. MojieNu B TEpMOJIMHAMUKE.

BuyTpenusis sHeprusi pabouero tena. l3MeHeHHe BHYTPEHHEW HHEPTUU.
Pabora raza, kak (opma nepemayu dHEPTUM B TEPMOJUHAMUYECKOM IMPOIIECCe.
Temnora, kak (popma nepeaady SHEPTUU B TEPMOJAMHAMUYECKOM TTPOIIECCE.

Outponusi. M3o00paxkeHne pabOThl U TEIJIOTHI B JUarpamMMax COCTOSIHUSI.
3aBUCUMOCTh KOJIMUECTBA PaOOTHI M TEIJIOTHI OT XapaKTepa TEPMOINHAMUYECKOTO
npouecca. TemmoéMkocTh raza. Buael Temnoémkoctu. YpaBHeHue Maiiepa.
[Tokazarenb aguadatbl. CyIIHOCTh U aHAIMTUYECKOE BBIPAKEHHUE MEPBOTO 3aKOHA
TepMoauHaMHKU. Pabota pacmupenus (cxkatus) raza. TexHudeckas padorta.
OHTaNbNUsA. AHATUTUYECKOE BBIPAYKEHHUE MEPBOTO 3aKOHA TEPMOJIUHAMUKHI Yepe3
MapaMeTpbl COCTOSIHUSL CUCTEMBI.

Tema 2 OcHOBHBIE TEPMOAUHAMUYECKHE MIPOLECCHI

[TocnenoBaTenbHOCTh W O0BEM pacueTa TEPMOAMHAMHUYECKUX MPOIECCOB
(MeToaMKa HCCIENOBaHUS TEPMOAMHAMUYECKUX TIporieccoB). OmpeaerneHue,
OCYILIECTBICHUE W HCCIEIOBAaHUE OCHOBHBIX TEPMOJIUHAMUYECKUX MPOLIECCOB
(M30XOpHOTO, HM300apHOr0, M30TEPMHUYCCKOro u aauadarHoro). CpaBHEHHE
n3oTepMbl M anuadatel. OOoOmIaroniee 3HAUYCHHE TMOJUTPOMHBIX ITPOIIECCOB.
Pemrenue 3aay 1no onpeeneHuIo mapaMeTpoB COCTOSIHUSL pabodero tefa, padoThl,
TEIUIOThI, U3MEHEHUS DHTPOIHUH B TEPMOJMHAMUYECKHUX MPOIeccax.



Tema 3. Bropoii 3akoH TepmoanHaMuKHU. LIUK/IbI TENI10BBIX
ABHUraTeed

[Tonarne o KpyroBbiX mporeccax (nukiax). [Ipsmol m oOpaTHBIN ITUKIIBL.
[Tone3nas pab6ora u tepmonunamudeckuit KITJ[ mukma. [ukn u Teopema Kapho.
CylHOCTh BTOPOTO 3aKOHAa TEPMOJAMHAMHKH, OCHOBHBIE (POPMYIUPOBKHU.
Craructrdeckas HHTEpOpETals BTOPOTO 3aKOHa TEPMOJMHAMUKHA. BTOpO# 3akoH
TEPMOJIMHAMUKHU U SHTPOIIHSL.

Oco0eHHOCTH  TEPMOIMHAMHYECKOTO METOAAa  HWCCJICNOBAaHUSA  ITUKIIOB
TEIJIOBBIX JBurareneil. CxemMa yCTpOWCTBa M TPUHIMI PaOOTHl aBHAIIMOHHOTO
razotypounHoro asuratenss (['TH). Wpeanvubiii mukn I'TJ (umxn Bpaittona-
Creukuna). Pabora u tepmuueckuit KIIJ[ nukia, ux 3aBUCUMOCTb OT CTENEHU
MOBBIIICHUSI JABJIICHU W CTENEHH IMOAOTpeBa Bo3ayxa. Pacuér um aHanms
uneansHoro uukina I'T/. Onpenenenrie mapaMeTpoB paboUero Teia B XapaKTepHbIX
Toukax wuaeanpHoro uukia I'T. [lukn BO3AYIIHOW XOJOIMJIBHOW YCTaHOBKH.
Croco6bl moBbIIeHUsT 3(PGEKTUBHOCTH BO3IYIIHBIX XOJOAWIBHBIX yCTaHOBOK
(TypOOXOJIOIUILHUKOB)

Tema 4.CpoiicTBa aBukymerocs raza. QOCHOBHbIC YPaBHEHUSI Ta30Boil
TUHAMHUKH

OcHOBHBIE 3aJaud Ta30BOM JUHAMHUKHA. MeEXIyHaponHas CTaHAAapTHas
armocdepa (MCA). CpoiicTBa ABWXKYIIErOCS Trasza: HHEPTHOCTh, BSI3KOCTH,
CKUMAEMOCTb. Ckopocte 3Byka. Ywmcmo Maxa. Jlo3BykoBas, 3BYyKOBasd,
CBEPX3BYKOBasi CKOPOCTH JIBUKEHHUS Tra3za. PacnpocTpaHeHue MaibiX BO3MYILICHUN
B JBWXxymeMmcs raze. OcCOOCHHOCTHM CBEPX3BYKOBOIO MoToka. OOTekaHue
CBEPX3BYKOBBIM TIOTOKOM IUIOCKOCTE€A CTEHKH, BBINYKJIBIX M BOTHYTBIX
noBepxHocTel. CKayky YIUIOTHEHUS U UX OCOOEHHOCTH.

OCHOBHBIEC JOMYUICHHS, TPUHUMAEMbIE B Ta30BOM JMHAMHUKE. YPaBHCHHE
HEpa3phIBHOCTH (pacxoia). YpaBHEHUS TMEPBOrO 3aKOHA TEPMOIWHAMUKH JIJIS
JBIDKYIIETOCS Ta3a. YpaBHEHHE coxpaHeHus sHepruu. OO0OImEHHOE ypaBHEHUE
bepnynnu. VYpaBHenue bepHymM g KUIKOCTM M HECKMMAEMOIO Tasa.
VYpaBHeHue Oinepa O KOJIMYECTBE ABWIKEHHUS. YpaBHEHHE Oillepa O MOMEHTE
KOJIMYECTBE ABMKEHUSA. [I[puMeHeHre ypaBHEHU ra30BOM JWHAMUKY U1 pacyeéra
anemeHToB [ T/I.

Tema 5. . TepmoauHaMuka razoBoro noToKa

YpaBHeHue npoduisi CTpyH JJIsl SHEPTOM30JUPOBAHHOIO MTOTOKAa 0€3 TPEeHUSI.
ComoBbie U aud@dy30pHbIE KaHadbl, OCHOBHBIC 3aKOHOMEPHOCTH TCUCHHS
ra3oBOro MOTOKA B KaHAJIAX MEPEMEHHOTO ceueHus. [lapameTprl 3aTOPMOKEHHOTO
noToka rasza (IOJIHBIC TapaMeTphl raza). YpaBHEHHE COXPAaHEHHUS JHEPruu B
MOJHBIX NapameTpax. M3Mepenue napaMeTpoB MOTOKA, CKOPOCTh ABMXKCHUA T'a3a B
COIJIC, MAaKCUMaJIbHO BO3MO)XHas CKOpOCTh rasza. Kpurudeckas CKOPOCTb U
KpUTHUYECKHE TapaMeTphl ra3a. ['a3oqunamuyeckre QyHKIIMU U UX UCTIONTH30BAHUE
IPU pacuy€Tax razoBbIX MOTOKOB. @OPMBI COIJIOBBIX KAHAJIOB. YCJIOBUS MOTYyYECHUS
JIO3BYKOBBIX, 3BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTEHM TEUEHUW ras3a. Pexunmbl
paboThl coruta, paboTa JO3BYKOBOTO M CBEPX3BYKOBOTO COIJIa Ha PAcuéTHOM U



Hepacu€THOM pexnmMax. Pacxon raza depes comno. OCOOCHHOCTH pasroHa H
TOPMOYKCHHSI TIOTOKA T'a3a MPHU Pa3IUIHBIX BO3AEHCTBHSIX. COTIO C KOCBIM CPE30M.

Tema 6. OcHOBBI TemIONEepeaavyu. Buabl nepenoca TenJI0ThI
OcHoBHBIE 3aJauud Teopuu TeriooOMeHa. Bunel mnepeHoca Temua.

TemneparypHoe oJIe. I'paguent TEMIIEpPaTyPBI. 3aKoH Dypse.
JuddepennnanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH. TEIIONPOBOAHOCTD MIOCKUX
OZTHOCJIOMHBIX U MHOTOCJIOMHBIX CTEHOK.

dusnveckue OCHOBBI KOHBEKTHMBHOTO TeriooomeHa. [luddepenunanbabie
ypaBHEHHs KOHBEKTHUBHOTO TeriooOMeHa. YpaBHenue Heiortona. Ilpumenenue
TEOpUU TMOA0OMST K pacu€Ty KOHBEKTUBHOHM TerooTnaun. Kpurepuu momoOus
IPOIIECCOB KOHBEKTHUBHOTO Temooomena. Teopembl momobus. TemmooTmaua
(ko3 pureHT Teronepenayr, NOBEPXHOCTh HArpeBa, TEMIIEPaTypHBIM Harop,
ypaBHEHUE TEIUIONEPEAAUHN ).

Ternmooomen wu3nydeHreM. OCHOBHbIE TOHSATHA. 3aKOHBI  TEIJIOBOIO
u3nydyeHus. JIydyucTeli TEmI00OMEH MeXAYy TBEpIbIMH TelaMHu. 3allUTHbIE
sKpaHbl. OCOOEHHOCTH TEIJIOBOTO U3ITYYEHHMSI Ta30B.

Tema 7. Ter1i000MeHHbIE ANINIAPATHI

HasnaueHnue, OCHOBHBIE THIIBI TEIJIOOOMEHHBIX alIapaToB, NMPUMEHEHHE B
aBUallMOHHON TexHuke. [loHsTHE O MeTomax pacuéra peKylnepaTUBHBIX
TEIJIO0OMEHHBIX anmapatoB. DPGEKTUBHOCTh TEIJIOOOMEHHUKOB U CIOCOOBI €€
MOBBIIICHHUS.
Tema 8. MeToabl Ten10Boil 3alIUTHI

KonBektuBHOe oxnaxaeHue. Ilopucroe oxmaxaeHue. 3arpaauTesbHOE
(méHouHoe) oxJaxkaeHue. TyromiaBKue 3alllUTHBIC TOKPBHITHS. YHOCHUMBIE
TEIJI03AIUTHBIC TTOKPBITHS.

5.4 IlpakTHyecKue 3aHATUSA

o
TeMaTrka MPaKTUUECKUX 3aHITUI EMKOCTh
JVCLUILINHBI
(4achn)
[TpakTrueckoe 3ansaTue Ne 1,2 0,25
OcHoBHbIE MOHATHS TepMOouHaMUKU. [IepBbIii 3ak0H
1 TEPMOJIVHAMUKH.
Texymui onpoc
Brinaya 3agaH1st Ha KypCOBOU IPOEKT
[TpakTrueckoe 3austue Ne 3,4 0,25
2 OCHOBHBIE TEPMOIMHAMUYECKHUE MTPOIECCHI
Texymuii onpoc




i Tpyzo-
TeMarrka MPaKTUYECKUX 3aHITUI E€MKOCTh
JTUCIUTUTUHBI
(dacsl)
[TpakTrueckoe 3ansaTre Ne 5,6. 0,25
3 Bropoit 3akoH TepMOoauHAMUKH. LIMKITBI TEMIOBBIX
JIBUTATEIICH.
IlucbMeHHasi KOHTPOJIbHAs padoTa
[TpakTruaeckoe 3anstue Ne 7,8,9. 0,25
4 CpoiictBa nBmxKylierocss ra3za. OCHOBHBIE ypaBHEHUS
ra3oBOM IMHAMUKHU
Texkymmi onpoc
[Tpaktuueckoe 3anstue Ne 10,11,12. 0,25
5 TepMonrHaMuKa ra30Boro MoToka
[lucbMeHHasi KOHTpOJIbHAs paboTa
[IpakTrueckoe 3ausTre Ne 6. 0,25
6 OcHoBbI Temonepenaadn. Buasl mepeHoca TEIioThI
Texymmi onpoc
[IpakTrueckoe 3ausTre Ne 7. 0,5
7 Tem1ooOMeHHbIE anmnaparsl
[TonroroBka k 1abopaTopHOi padoTe.
WToro no aucruruinae 2
5.5 JlaGopaTopHbIii NPAKTHKYM
Ne Tpyno-
Tembl HanmMenoBanue nabopaTopHbIX paboT CMKOCTD
JCLIUATUIAHBI (dackr)
Cemectp 4
JlaGopatopHas padota Nel
1 Omnpenenenue ko3P uimenTa Terionepeaadn 2
TEIJI000MEHHOTO arapara.
5.6 CamocrosiTesibHast padora
Homep Tembl Tpyno-
JUCITUTUTIHBI Bubl camocrosTensHON paboThI eMKOCTb
(dacsl)
1 [ToBTOpEHME MaTEpPUAIIOB JICKITHH. 15,62

W3yuenne TeopeTnyeckoro Marepuaina. [1-23]




Homep Tembl

Tpyno-

JUCHUTUTUHBI Bunbl camocToaTensHoi paboThl €MKOCTh
(dachl)

OcHOBHBIE TOHSATHS TepMOAMHAMHUKHU. [lepBbIil 3akoH
TEPMOJTUHAMUKH.
[TonroToBKa K pemICHUIO PACUYETHBIX W CHUTYAITMOHHBIX
3aja4. [lonroroBka Kk TeKyiemMy onpocy.
Brimonnenue NJ13.
W3ydenune TeopeTrueckoro Marepurana. [1-23] 15,62
OcCHOBHBIE TEPMOJIMHAMUYECKUE TIPOIIECCHI

9 [TonroroBka K TEKyIIEMy OIPOCY.
[TonroroBka K pelIeHUIO PacUETHBIX U CUTYallMOHHBIX
3ajay.
Brimonnenue NJ13.
W3yuyenne TeopeTndeckoro Marepuaina. [1-23] 15,62
Btopoit 3akoH TepMOoAMHAMHUKH. [[MKIBI TEMIOBBIX
JIBUTATEJIEH.

3 [ToaroToBKa K TEKYIIEMY OIPOCY.
[TonroToBKa K pEmICHUIO PACUETHBIX W CHUTYAITMOHHBIX
3ana4. [lonroroBka Kk KOHTPOJIBHOU padoTe.
Brinmonnenue NJ13.
W3yuyenne TeopeTndeckoro Marepuaina. [1-23] 15,62
CaoiicTBa nBrKyHierocss raza. OCHOBHbBIE ypaBHEHUS
ra3oBOU JUHAMUKU.

4 [ToaroroBka K TEKyIIEMy OIPOCY.
[TonroToBka K pemIeHUIO PACUYETHBIX U CUTYAIMOHHBIX
3ajau.
Brinmonnenue NJ13.
W3yuenune TeopeTrueckoro Matepuaia. [1-23] 15,62
TepmoamHaMuka ra3oBOrO MOTOKA
[logroroBka Kk TekymemMy omnpocy. IlogroroBka k

5 KOHTPOJIbHOU padoTe.
[TonroTtoBka K pemIeHUI0 Pacu€THBIX W CUTYaIlMOHHBIX
3ajay.
Boimonnenue MJ13. AHanmu3 3amaHusi MO0 KypCOBOMY
POEKTY.
W3yuenne TeopeTnyeckoro Marepuaina. [1-23] 15,62
OcHoBEHI Temtonepeaayn. Buasl mepeHoca TerioTHl.

6 IToaroroBka K TEKyIIEMY OIPOCY.

[ToaroroBka K peIICHUIO PACUETHBIX U CHUTYAIIHOHHBIX
3ajad.
PaboTta HaJl KypCOBBIM MTPOEKTOM.
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Homep Tembl
JVCLHUTUIAHBI Bunbl camocToaTensHoi paboThl

Tpyno-
eMKOCTb
(dachl)

W3yuenune TeopeTHueckoro Marepuana. [1-23]
TemmooOMeHHbIE anmnapaTsl
7 [ToaroroBka k maboparopHoii padore.

3agad. [logroroBka K TEKyIemMy onpocy.
OdopmieHne KypcoBOro mpoeKTa.

[loaroToBKa K PEMIEHUIO PACYETHBIX U CUTYAallMOHHBIX

15,62

W3yuenune TeopeTHueckoro Marepuaia. [1-23]
8 MeTobI TEIIOBOM 3aIUTEIL.
[TonroroBka K 3alMTe KypcOBOrO MMPOEKTA.

15,66

Htoro no JAUCHUITIINHC

125

5.7 KypcoBbie pa6oThI (IIPOEKTHI)

B taGnuiie npuBeneHa CTpyKTypa KypcoBoro npoekra «Pacuer coruia

JlaBassa»

HanmMeHoBaHue 3Tana BbIIIOJIHECHUS KYpCOBOI'O IIPOCKTA

TpynoeMKoCTb
(dacsl)

Otan 1. Beimaua 3aganust Ha KypCOBOU MPOEKT.

2

Oran 2. BeimonHeHue paznena «Pacuer XapaKTepHBIX CEYECHHM
COILIaY.

Ortan 3. BeinmonHenue rpaduyeckoil 4acTu KypCOBOTO MPOEKTa
«UYeprex pacueTHOro comia», «I'papuk M3MEHEHHS] OCHOBHBIX
IIapaMeTPOB MOTOKA IO JUIMHE COTLIA»

Ortan 4. OgopMieHHE KypCOBOTO MPOEKTA

CPC

3anyra KypcoBOro MpoeKTa

HToro koHTakTHast paboTa Mo KypCOBOMY MPOEKTY:

6 YueOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE o0ecneyeHne TUCHUIINHbI

a) OcHOBHas1 JIUTEpaTYpAa:

1 Hukudopos, A.M. TepmonuHaMmuka U Teruionepenavya: yueOHoe nocooue.
Yacts [. Texuuueckas tepmoaunamuka:/A.M. Hukudopos - CIIGI'YTA, 2011. -

209 c. Kon-Bo sx3emiuisipoB: 464, ISBN- oTcyTCTBYET.
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2 Huxudopos, A.U. Tepmonunamuka u Temionepeaada: yueoOHoe mocooue.
Yacts II. OcHoBbl razoBoit nunamuku/A. WM. Hukudopos— CIIGI'YTA, 2012. — 157
c. Kon-Bo sx3emiuisipoB: 464, ISBN- orcyTcTByer.

3 benos I'.B. TEPMOJMHAMMKA. V4ueOHUK © MNPaKTUKYyM IS
akageMuueckoro OakanaBpuara. - CII6.: FOpaiit. — 2016 . — 509 c. - ISBN: 978-5-
9916-5636-8. Pexxum moctyma: https://biblio-online.ru/viewer/termodinamika-
385732#page/l cBoboaubIii (1ata oopamenus 09.03.2023).

0) lonoiHMTEIbHAS JIUTEpaTypa:

4 XBoctoBa, B.H. u ap. OCHOBBl T€pMOAMHAMUKH, Ta30BOM JHHAMHKU M
teronepenaun: C.M. McaeB u np. — M.: MammnaocTtpoenue, 1968. — 276 c. —
ISBN - otcyrctByeT. Kom-Bo sx3emmsipoB: 1, http://qps.ru/t5SBecm y4ueOHUK B
AIIEKTPOHHOM BHJIE, PEXKUM JI0CTyNa- peructpaius (ara Bxoaa 25.01.2021).

5 bymsunayckac, B.II. u ap. OCHOBbI TepMOJMHAMUKH W TEILIONEpEAadn
aBuanmoHHeIX  asurarteneit:/ B.II.  bymsunayckac, A.Jl. Kuogukwmn, IJ1.
Morunesckuii.— M.: MammnaocTpoenue, 1987. — 232 ¢. — ISBN- orcyrcrByer, Koin-
BO 3K3. 132.

6 TocymapcTBeHHasi cucTeMa OOecreueHUsl eUHCTBA u3MepeHuil. EquHulisl
BenuunH. MexrocynapctBennsiii  cranpapt ['OCT 8.417-2002. — MuHck.:
MexXrocyiapCTBEHHBIN COBET MO CTaHAAPTU3AIMU, METPOJIOTUU U CEPTU(DUKAIUU.
2002. — 28 c. Kon-Bo sx3emmusipos: 1, http://docs.cntd.ru/document/1200031406,
['OCT B aneKkTpOHHOM BHJI€, CBOOOAHBIN ocTyn (Aara Bxoaa 25.01.2021).

7 TepMmoauHamuMka U Terulonepenada: Meroa. yka3. MO  U3YUYEHHUIO
JMCLIMUIUIMHBI U BBIMOJHEHUIO KOHTPOJIbHOW pabothl. [ns ctymentoB GAUTOIIL
OYyHOM M 3a04HOM (opmbl 00yueHuss CneumanbHoctu 25.05.05 «Okcmyaranus
BO3JIYIIHBIX CYJIOB M OpraHu3alys BO3AYIIHOTO ABWXKEHHUS CHEUalIn3aluu
«Opranuzanusi TEXHUYECKOTO OOCIY)KMBAaHUS W PEMOHTA BO3AYIIHBIX CYIOB» /
Hukudopo A.M., coct. - CII6. : I'VIA, 2022. - 27c. ISBN — orcyrcTByer.
KonunuectBo ax3emiuispoB 50.

8 ABuarpancnoptHoe o6o3penne [Texkct] : Air transport observer
s KypHan / yapeautens u uznatens: A.B.E. Memaua. - Mocksa : A.b.E. Menaua,
1996-. - 27 cMm.; ISSN 1991-6574 (moamucka c 2008).

9 Kpblibst Poaunebl : e)xeMeCSYHBIN HAIIMOHAILHBIA aBHALIMOHHEIN KypHAaJI.
- MockBa: OOO "Penakuus xypHana "Kpbuibsa Pogunbi”, 1950-.; ISSN 0130-
2701 (monmucka ¢ 2008).

10 ABuanusi ¥ KOCMOHABTHKA BYepa, cerojHs, 3aBTpa [ TekcT] : HayyHO-
NOMYJSIPHBIA  KypHan / yupenutenb: bakypckuih Bukrop AnexcanapoBud,
Boenno-Boznymnsie Cunbl Pocenn, Jlenunkun Auapeit BuktopoBud. - Mocksa :
Texundopm, 1997-. - 29 cm.; ISSN 1682-7759 (noanucka ¢ 2008).

11 Tpaucnopr: HayKa, TeXHHMKA, ylpaBJ/IeHUE: HAay4YHbII
WHOOPMAIIMOHHBI  COOpPHHK / ydpenuTenb ©  u3garenb: dDenepanbHOe
TOCYJIapCTBEHHOE OOKETHOE YUPEKJICHHE HayKd BCepoCcCHilCKMIT HWHCTHTYT
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HAaydyHOW M TexHu4eckod mHpopMmainuu Poccuiickoit akamemunn Hayk (BUHUTU
PAH). - Mocksa : BUHUTU, 1990-. - 28 cm.; ISSN 0236-1914 (2022).

12 Ilpodsembl 6e30IaCHOCTH TMOJIETOB : HAyYHO-TEXHUUYECKUU KypHaT /
yupenurenu: Poccuiickas akaaeMusi HayK, BCEpOCCUUCKUN MHCTUTYT HAYYHOM U
texunueckor uHdopmanuu (BUHUTH). - Mocksa : BUHUTH, 1989-. - 21 cm.;
ISSN 0235-5000 (2022).

13 Becnik [I'poazenckara 3sip:kayHara yHiBepcitdta ims  SHki
Kynanpl. Cepsoisi 6. Taxuika: xxypHan / yupeauTenb U u3natenb: [ poaHeHCKui
rOCyJ1apCTBEHHbIN yHUBepcuTeT nMeHu SlHku Kymanel. -I'pogno : I'ponHeHCKHi
rocynapcTBeHHbI yHuUBepcuteT umenn SAuku Kymansr, 2009- ISSN 2223-5396
(2022). Pexum noctyma: https://e.lanbook.com/journal/3350?category=931
cBOOOIHBIN (maTa oopamenns 09.03.2023).

14 BectHuk TaIKMKCKOro HAIMOHAJIBLHOIO YyHuUBepcurtera. Cepusi
EcrectBennbix Hayk / Ilaémm JloHMIITOomM MWIJIMH TOBMKUCTOH. baxmm
Nnmmon Taémi : >xypHan [/ yupemuTenb W HM3AaTeNb. TaKMKCKHUIt
HallUOHAJIBHBIA ~ yHHBepcuTeT. -[lymanOe:  TamKuUKCKMM  HallMOHAJbHBIN
yauBepcuteT, 1990-. ISSN  2413-452X (2015-2020). Pexwum moctyna:
https://e.lanbook.com/journal/2429?cateqgory=917 , cBoGoaHbIi (IaTa OOpaICHHS
09.03.2023).

15 Hayka m TeXHMKa:. MEXIyHApOJIHBIH HAy4YHO-TEXHUYCCKHU KypHaI /
yUpEOuTeb W W3JaTelb:  benopycCkuil  HAIMOHAIBHBIM  TEXHUYECKHI
yHUBEpCUTET. -MuHCK: benopyccknii HAMMOHAIBHBIA TEXHUYECKUM YHUBEPCUTET,
2002-. ISSN 2227-1031 (2018-2022). Pexum JoCTyma:
https://e.lanbook.com/journal/2418%category=917 , cBoOomHbIl (1aTa oOparieHus
09.03.2023).

16 Ka3¥TyY XabGapmbichl / BectHuk Ka3axckoro HaiuoHaJIbHOIO
TexHnueckoro ynusepcurera um. K.M. CarmaeBa: xypHayi / yupeaurtenb u
u3garenb: Ka3zaxckuii HAallMOHAJBHBIM TEXHUYECKUMU yHuUBepcuteT umenu K. U.
CarnaeBa. - Anmatel : Kazaxckuil HallMOHaJIbHBI TEXHUYECKUM YHHUBEPCHUTET,
1994- ISSN 1680-9211 (2015). Pexum JOCTyma:
https://e.lanbook.com/journal/2565?cateqgory=917 , cBoGomHbIN (1aTa OOpaIeHus
09.03.2023).

17  Vojnotehnicki glasnik / Military Technical Courier / Boenno-
TeXHHYECKHii BEeCTHUK. MYJIbTUIUCIHUIUIMHAPHBIN  Hay4YHbId  KypHam [
yudpeauTenb W W3Aarenb @ YHuBepcuTeT o0opoHbl B T. benrpax. - benrpan :
Yuusepcutrer ob6oponbl B r. bemrpax, 1953-. ISSN 0042-8469 (2013-2022).
Pexxum nocrtyma: https://e.lanbook.com/journal/2490?category=931, cBoOOHbBII
(mara obpamenus 09.03.2023).

B) IporpamMMHoOe obecrieucHre u THTepHEeT-pecypChl:

18 Cucrema noucka B cetu Unrepuer — Pexxum nocryma:
http://www.google.com, ceoOoxHsIit (gara odpamenus 25.01.2021)

19 DaexTpoHHas oubamMoTeKa — Pexxum noctyma: http://www.wikipedia.org,
cBOOOmHBIN (aTa obpamenus 25.01.2021).
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https://e.lanbook.com/journal/3350?category=931
https://e.lanbook.com/journal/2429?category=917
https://e.lanbook.com/journal/2418?category=917
https://e.lanbook.com/journal/2565?category=917
https://e.lanbook.com/journal/2490?category=931
http://www.google.com/
http://www.wikipedia.org/

20 Onunaiin nepeBoguuk — Pexxum nocryma: http://www.lingvo.ru
CBOOOIHBIH, (1aTa obOpamieHus 25.01.2021).

r)  MOporpamMMHOE

obecrieyeHue

(HHH€H3HOHHOC 151

CBOOOIHO

pacrnpocTpansemoe), 6a3bl JaHHBIX, HHHOPMAIIMOHHO-CIIPABOYHBIE U MOUCKOBBIC

CHCTCMBI:

21

Koncyasranr Ilmoc. OdunnanbHbiii cCalT KOMIAHUM [DJIEKTPOHHBIM

pecype] — Pexum noctyma: URL: http://www.consultant.ru/, cBoGoanslii (mata
obpamenns 25.01.2021).

22  DJIeKTpPOHHasA OnodamorTexKa HAYYHBIX nyoIMKaNMH
«eLIBRARY.RU» [Onekrponnsiii pecypc] — Pexum pocryma: URL:
http://elibrary.ru/, cBo0OAHBII.

23  DJIeKTpPOHHO-OMO/IMOTeYHAsT CcHCTeMa H3IaTeJbcTBa  «JlaHb»
[OnekTponnsnii  pecypc] — Pexmm pmoctyma: URL:  http://e.lanbook.com/,

CBOOOIHBIN.

7 MartepuajibHO-TeXHHYeCKoe oOecredeHue TUCIUIIIMHBI

HanmenoBanne
CIeUATBHBIX
. OCHAIICHHOCTbh CHEIHATBHBIX [TepeueHn
HaumeHoBaHue | TOMEIICHHH U . .
. MTOMEIICHUH ¥ TOMEIIECHUH ISt JUIICH3HOHHOTO
JUCHUIUIMHBL | TIOMEIIEHUH JIst .
CaMOCTOSITEIILHOM PabOThI POTPaMMHOTO
CaMOCTOSITEITb-
9 obecrieueHus
HOI pabOoTHI
Tepmonunamuk | Ayauropust 360 | Aya. 360 Adobe Acrobat Reader
au DC (freeware)
Temonepeaada 1. Cronb: -27 Kaspersky Endpoint
Security 10 (numeH3ust
2. Ckambm - 14

3. Mnakat NC-90-1

4. MNnakat SAM-146 - 1

5. Mnakat AN-25-1

6. MpoekTop View Sonic - 1
7. 1ocKa cTekn. 2-Hada - 1
8. Ctynba - 15

9. Maket ag. ALLU-621NP - 1
10. MakeT aB. AU-25-1
11.3kpaH-1

12. MakeT Kpbina - 1

13. MakeT 3aKpblaKa - 1

Ne OAFE-180731-
132011-783-1390)
Microsoft Office
[TpodeccronanbHbIit
e 2007 (uueH3ust
Ne 43471843 ot 07
depans 2008 roaa)
Opera (freeware)
Google Chrome
(freeware)

DAEMON Tools Lite
(freeware)

WInRAR 3.9
(;mmensus Ha Spb State
University of Civil
Aviation)

Windows 7 (utien3ust
Ne 46231032 or 4
nexabps 2009 rona)
HpaiiBepa U ux
KOMITOHCHTHI.
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http://www.lingvo.ru/
http://www.consultant.ru/
http://elibrary.ru/
http://e.lanbook.com/

Haumenosanue
CIICIIUAJIBHBIX

OCHaH_IeHHOCTB CIICaJIbHBIX

[lepeuenpb

HaunmenoBanue IIOMCIICHUU U o o
o IIOMCIICHUHU U ITOMCIIICHUUN JIsA JIMIICH3UOHHOT'O
AOUCIHUITIIINHBI IIOMCIICHUU OJIA o
CaMOCTOATCIBbHOU pa60TbI IporpaMMHOro
CaMOCTOATCIb-
. obecrieueHust
HOU paboThI
14. MakeT amopTu3artopa - 1 Adobe Acrobat Reader

15. Makert r/umnmHapa - 2

Aynutopust 362

1 Cronbl -25

2 Ckambm - 23

3 MpoekTop Acer - 1

4 OKkpaH -1

5V¥szenCy-1

6 Y3en wacen - 1

7 Y3en kpenneHusa nonacren-1

8 [ockKa ctekn. -1

Aynutopus 364

1. Cronbl - 17

2. Ckambm - 15

3. Crynba -2

4. MNMpoekTtop Panasonic - 1
5.9kpaH -1

6. [locka ctekn. -1

7. Mnakat gg. TB2-117 -1
8. Mnakat . TB7-117C -1

9. Makert aB. TB2-117 -1

DC (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (numen3us
Ne 0AFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
Microsoft Office
[TpodeccronanbHbIi
wroc 2007 (JuueH3ust
Ne 43471843 ot 07
depans 2008 roaa)
Mozilla Firefox
(MPL/GPL/LGPL)
Ultra-Defrag 7.0.2
(GNU GPL 2)
Unchecky (freeware)
DAEMON Tools Lite
(freeware)

Opera (freeware)
WInRAR 3.9
(mmumiensust Ha Spb State
University of Civil
Aviation)

Windows 7 (umen3us
N 46231032 oT 4
nexabps 2009 rona)
Adobe Acrobat Reader
XI (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (numen3us
Ne OAFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
Microsoft Office
[TpodeccronanbHbIit
wtoc 2007 (JuieH3ust
Ne 43471843 ot 07
depans 2008 roaa)
ABBY'Y FineReader
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Haumenosanue
CIICIIUAJIBHBIX

N OCHAIEHHOCTD CIIEUATBHBIX [Tepeuenn
HaumeHoBanue | moMenmeHuil u N .
o IIOMCIICHUHU U ITOMCIIICHUUN JIsA JIMIICH3UOHHOT'O
AOUCIHUITIIINHBI IIOMCIICHUU OJIA o
CaMOCTOSTEIILHOM PabOThI IPOrPaMMHOTO
CAMOCTOATENb-
obecneueHus

HOU paboTHI

10 CorporateEditional
(mumensus Ne AF10
3S1V00 102 ot 23
nexabps 2010 roma)
WInRAR 3.9
(mumensus Ha Spb State
University of Civil
Aviation)

Windows XP
(mamen3us Ne
43471843 ot 07
despasis 2008 roma)

8 Oopa3oBarenbHbIe 1 HHPOPMALIMOHHBIE TEXHOJIOTHH

Peanuzanusi KOMIIETEHTHOCTHOTO TIOJXO/Aa TMPEIyCMAaTPUBAET ILIUPOKOE
UCIIOJIb30BaHUE B Y4YEOHOM TIpOIlecCe AaKTUBHBIX U HWHTEPAKTUBHBIX (HopM
MPOBENICHUA 3aHATHI,, Ha OCHOBE COBPEMEHHBIX HWH(GOPMAIMOHHBIX U
o0Opa3oBaTeNIbHBIX TEXHOJOTUM, YTO, B COYETAHWU C BHEAYIUTOPHON paboTOM,
MPUBOIUT K (OPMUPOBAHUIO M PA3BUTHIO TPO(DECCHOHAIBHBIX KOMIETCHITUI
oOyJaromuxcsi. ITO TO3BOJSET YUYWUTHIBATh, KaK WCXOMHBIA ypOBEHb 3HAHUU
CTYIICHTOB, TaK H CYIICCTBYIOIIHEC METOAMYCCKUE, OpPTraHU3alUOHHBIC W
TEXHUYECKHUE BOBMOKHOCTH OOYICHMUS.

B pamkax w3ydyeHHMs ~AWCHMIUIMHBI  TPEAINONAraeTCs  HCIOIb30BaTh
clieAyrolre 00pa3oBaTENbHBIE TEXHOJIOTHH:

BxogHoli KOHTpOIb TMpeaHa3HAYeH [iJIsi BBISBICHUS YPOBHS YCBOCHUS
KOMITETCHIIMM OOyJaromIMMCsi, HEOOXOAMUMBIX TEpell H3yYeHUEeM JUCIUTUIHHBIL.
BxXoaHOW KOHTpOJIb OCYIIECTBISIETCS 1O BOMpPOCAM, Ha KOTOPBIX Oa3upyercs
yuTaeMas JUCIUILIAHA.

TpagunuonHas JEKIUS COCTABISIET OCHOBY TEOPETHUYECKOTO OOydeHUs B
paMKax JMCUMIUIMHBI W HampaplieHa Ha CHCTEMaTU3UPOBAHHOE W3JIOKECHUE
HAKOTUICHHBIX W aKTyaJbHBIX HAyYHBIX 3HaHWM. Ha nexkmum KoHIEHTpHupyeTcs
BHUMaHHE OOydJaroluxcsi Ha Haubojiee CIOXKHBIX M Y3JIOBBIX BOIpOcax,
CTUMYJIUPYETCS X aKTHBHAs MTO3HABaTEIbHAS ACATCIHBHOCTD.

JlaGoparopHasi paboTa MPOBOAUTCS C LEJIbIO YBA3KH TEOPUU C IMPAKTHKOM,
oOy4YeHHUs CTYICHTOB METOAaM MPOBEACHUS SKCIICPUMEHTOB, IPUBUTHE HABBHIKOB B
pabote ¢ 1abopaTopHbIM 000pyIO0BaHUEM U 000OIIEHHS TTOJTYYEHHBIX PE3Yy/IbTaTOB.

[IpakTyeckue 3aHATHS IO JIUCHUILIMHE IPOBOMATCS B COOTBETCTBHH C
y4eOHO-TEMAaTHUECKUM TUIAHOM TIO OTIENbHBIM TpynmaM. llenb mpakTuueckux
3aHIATHI — 3aKpPenuTh TEOPETUUECKUE 3HAHUS, MOJYYCHHBbIE OOy4YaIOIMMHCS Ha
JEKIUSIX W B PE3ylIbTare CaMOCTOSTENHHOTO WM3YyYEHUS COOTBETCTBYIOIIUX
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pa3nenoB peKoMeHIyeMou JmTepatypbl. [IpakTndeckoe 3aHATHE TpPEIHA3ZHAYCHO
st Oosiee TITyOOKOTO OCBOCHHUSI M aHAlIHM3a TEM, M3Y4aeMbIX B paMKax JaHHOH
JTUCIUILTHHBI TyTEM TPOBEICHUS TEKYILETro OMpoca, BBIIOIHEHHS JIA0OpaTOPHON
paboThl, BBIAAYM HMHIMBHIYAILHOTO JIOMAIIHETO 3aJaHusi, IOJATOTOBKUA K
BBIITOJITHEHUIO KypCOBOTO TMPOEKTa, pa300py KOHKPETHOW CUTYalluH, BBITOTHECHUS
pacyeTHBIX U CUTYAllMOHHBIX 33]1a4, BHIOJHEHHIO KOHTPOJIBHON PabOThI C LENBI0
JNOCTIDKCHHSI — TUIAHHPYEMBIX pe3ylIbTaTOB B YaCTH OBJAJCHUS YMCHUSMH U
HaBBIKAMU TI0 CHCIHMANM3AIMH C [ENbI0 WX TNPUMEHCHUS Ui PEUICHHUS
npodecCrOHAbHBIX 3a/1a4.

CamocTosiTenbHas paboTa CTyAEHTa SBISETCS COCTAaBHOM YacTbiO Yy4eOHOI
pabotel. Ee 0CHOBHOI 11eNbI0 sBsieTCs YOPMUPOBAHKE HABBIKA CAMOCTOSTEIIBHOTO
npuoOpeTeHus 3HAHWKH 10 HEKOTOPHIM HE 0C000 CIOXKHBIM  BOMPOCAM
TEOPETHUECKOTO Kypca, 3aKperyieHHe W YIIyONeHHWe TIONy4YeHHBIX 3HaHWH,
camocTosiTeNbHas padoTa C | T-TexHOIOrusAMH, CIIPaBOYHUKAMH, IEPUOTUIECCKIMU
U3IaHUSMU U HAYYHO-TIOMYJISIPHOW JTUTEPATypoOid, B TOM YHCIIE HAXOJSAIIUMUCS B
I00aNBHBIX KOMITBIOTEPHBIX ceTax. CamocTosiTenbHas paboTa IMmojapasyMeBaeT
BBINOJIHEHUE WHANBHya bHBIX TOMAIIHUX 3aJaHuil. Bce 3a1anus, BRBIHOCHMEbIE Ha
CaMOCTOSITENIbHYIO paboTy, BBIMONHSAIOTCS CTYACHTOM JHOO B KOHCIIEKTE, OO0 Ha
OTHeNbHBIX JHcTax (opmara A4 (mo ykazaHuio mpenonasarens). KoHTpoib
BBINOJIHEHUSI 33/1aHUH, BBIHOCUMBIX Ha CaMOCTOSATEIBHYIO Pa0OTY, OCYIIECTBISIET
IpernoiaBaTeb.

9 ®oHA OUEHOYHBIX CPEACTB JJHA NPOBEICHHUS TEKYyILIero KOHTPOJIA
yCIIeBAeMOCTH W NPOMEXKYTOYHON aTTecTalud [0 HMTOraM OCBOCHUA
AUCHMILTHHBI

YpoBeHb U Ka4eCTBO 3HAHMM OOYYalOUIUXCS OLIEHUBAIOTCS MO pPE3yibraTaM
BXOJHOTO KOHTPOJIS, TEKYIIEro KOHTPOJS YCIEBAEMOCTH W TPOMEKYTOUHOMN
aTTecTalliy 1O UTOraM OCBOEHUS JMCIMIUIMHBI B BUJE dk3aMeHa (4 cemecTp) u
KVII.

Texymuit onpoc ycrneBaeMoCT 00yJaroIIMXCsl OCYIECTBISCTCS ISl OIICHKU
YPOBHSI OCTaTOYHBIX 3HAHUH ITyTEM MTPOBEICHUSI OMTPOCa MO TeMaM JUCITUTIIIHABI.

3amuTa J1a00paTopHOM pabOThl MPOBOAUTCS C IEIBIO YBS3KH TEOPUHU C
MIPAKTUKOM, OOYYCHHS CTYICHTOB METOJIaM IIPOBEICHUS SKCIICPUMEHTOB, IPUBUTHE
HaBBIKOB B paboTe ¢ JIabOpaTOpHBIM 00OpPYIOBAaHUEM W OO0OOIICHUS MOTYyUYECHHBIX
pE3yIBTaTOB.

KypcoBoit MpOEKT BBITIOJHIACTCS B COOTBETCTBHM C METOAMYCCKUMU
YKa3aHMAM I10 BBITIOJTHEHUIO KYPCOBOTO TPOEKTA C IEJIBI0 3aKPEIUICHUS CTYACHTOM
TEOPETUUECKUX 3HAHUW W MPAKTUYECKUX HABBIKOB, KOTOPHIE TMO3BOJISIOT HAYYHO
O00OCHOBAaHHO ¥  TEXHHYECKHM TPAaMOTHO  OCYIIECTBIISITh  TEXHUUYECKYIO
OKCIUTyaTaIlMi0 BO3IYIIHBIX CYI0B, (POPMUPOBATH CO3HATEIHLHOE U TBOPUYECKOE
OTHONIICHUS K BBHIMIOJHEHUIO TPEOOBAHUM, COAEpX AIMMXCS B JOKYMEHTaXx,
pPErTaMEHTUPYIONTUX TEXHUYECKYIO IKCILTyaTallHIo.
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PacueTHpie 3amaum, CUTyallMOHHBIC 3aJa9d KOHTPOJBbHBIC PAOOTHI U TEMBI
KypCOBOTO TIPOEKTa HOCST MPAKTHKO-OPUECHTHUPOBAHHBIN XapaKTep, UCIIOIb3YIOTCS
B paMKaxX TIPaKTUYCCKOW TIOATOTOBKM C IETbI0 OLEHKH (HOPMHUPOBAHMUSA,
3aKpeIICHHSI, PA3BUTHS IPAKTHUECKUX HABBIKOB.

DK3aMEH 3aKIIIOYUTENbHBIA KOHTPOJb, OLICHUBAIOIIUN YpPOBEHb OCBOCHUS
KOMITETEHITHH 32 BECh TIEPUOJ] M3yUCHUS TUCIIUTUTHHEI.

ATTecTanus 1Mo UTOraM OCBOCHHSI TUCITUTUIMHBI TIPOBOJUTCS B BUJIC SK3aMEHA
B 4 ceMecTpe. DK3aMeH MO3BOJISIET OLCHUTh YPOBEHb OCBOEHHUS KOMIETEHIIUN 3a
BECh IMIEPUOJ M3YYCHHs] JUCIUIUIMHBI. OK3aMEH TMpeArnosjaraetT oOTBET Ha
TEOPETUUECKUE BOIPOCHI M3 TIEPEYHS BOIPOCOB, BBHIHECEHHBIX Ha 3K3aMeH. K
MOMEHTY CJaud »HK3aMeHa JOJDKHBI OBITh MPOWACHBI TpPEabIAyIIue GHOpMbI
KOHTpOJIs. MeToguka (OpMHUPOBAHUS PE3YITBTUPYIONICH OIEHKH B 00sI3aTEIIHHOM
MOPSIJIKE YIUTHIBACT AKTUBHOCTD CTYJICHTOB Ha 3aHITHIX, ITOCEIAEMOCTh 3aHATHH,
OILICHKH 32 MPaKTUYECKHUE pabOThI, BHIMOIHEHUE CAMOCTOSTEIbHBIX 3a/IaHUN.

9.1 Ba/UIbHO-PEUTHHIOBAA OLIEHKA TEKYIero KOHTPOJISI YCIIeBAeMOCTH U
3HAHUM CTYACHTOB

He npumensercs.

9.2 MeTogu4yecKue PeKOMEHJANUM IO TNPOBEACHUIO MPOLEAYPbI
OllCHUBAHUS 3HAHUI, YMEHMHd W HABBIKOB U (WIH) ONbITA JeSATEJIbHOCTH,
XapaKTepu3yIINX 3Tanbl GOpMUPOBAHUSA KOMIIETEHIIH

Texkylmuii Onpoc OLIEHUBAETCS CIAEAYIOIIMM 00pa3oM: pa3BEpHYTHIM OTBET
oOydaromierocsi  JOHKEH  NPEACTaBIsATh  CO0OM  CBA3HBIN,  JIOTUYECKHU
IIOCJIEA0BATENbHBIN OTBET HA Bonpoc. Kpurepun onieHuBaHus:

1) monHOTa ¥ MPAaBUIBHOCTH OTBETA;
2) cTeneHb 0CO3HAHHOCTH, TOHUMAaHHS U3y4EHHOTO;
3) s3bIKOBOE O(POPMIICHHE OTBETA.

O1eHKa «OTIUYHO» CTABUTCS, €CIIU 00YYarOIIUIICs MOIHO U3JlaraeT MaTepual
(oTBEUaeT Ha BOMNPOC), AAET MPABUIBHOE ONPEACIICHUE OCHOBHBIX IOHSATHIL;
oOHapy)KuBaeT IMOHUMAaHHE Marepuana, MOXET OOOCHOBaTb CBOM CYXKIEHUS,
MPUMEHUTH 3HAHUS Ha MPAKTUKE, MPUBECTH HEOOXOAMMbIC MPUMEPHI HE TOJIBKO U3
y4eOHHKa, HO H CaMOCTOSTEJIbHO COCTABIICHHBIC; M3Jaraer Marepual
MOCJIEeI0BATEIbHO U IPABUIIBHO C TOYKU 3PEHUSI HOPM JINTEPATYPHOTO S3bIKA.

OneHka  «XOpoIIo»  CTaBUTCA, €clid  OOydaloliMiicss  J1aeT  OTBET,
YAOBIIETBOPSIOIIMNA TeM XK€ TpeOOBaHUAM, UYTO W JUJISi OLUEHKH «OTJIMYHO», HO
nonyckaer 1-2 ommOKH, KOTOpbIE caM K€ HCIpaBiser, U |1-2 Hemouera B
MOCJIEeI0BAaTEIbHOCTH U SA3BIKOBOM O(DOPMIIEHHH U371araeMoro.

O1eHKa «yIOBIETBOPUTEIBHO» CTABUTCSA, €CIIM 00y4aroIuics 0OHapyKUBaeT
3HAHUE Y MMOHUMAaHUE OCHOBHBIX MOJIOKEHUN JaHHOM TE€MBbI, HO U3JIaraeT MaTepual
HEMNOJHO U JIOMYCKAeT HETOYHOCTU B ONpPENETICHUH MOHATHI UIU (HOPMYIUPOBKE;
HE YMEET JOCTAaTOYHO IITyOOKO M JI0Ka3aTelbHO OOOCHOBaTh CBOM CYXKACHUS U
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INPUBECTA CBOM MPHUMEPHI; U3JaraeT MaTrephall HEMOCJIEI0BaTENbHO U JOIYCKAeT
OLLIMOKHU B SI3bIKOBOM O(POPMIICHUH U3JIaraeMoro.

OneHka  «HEYIOBJICTBOPUTEIBHO»  CTABUTCS, €CIM  OOydarouiuiics
oOHapy»XMBaeT He3HAHUE OOJIBIIEH YaCTH COOTBETCTBYIOIIETO BOMPOCA, IOMYCKAET
OmMOKH B (OPMYIUPOBKE OMNPEACICHUA M TMPaBWI, HCKAXKAET HUX CMBbICT,
OecropsiI0YHO ¥ HEYBEPEHHO U3JIaraeT Marepual.

NunuBryanbHOE JOMaIlIHEE 3a/laHue:

OreHKa «OTJIMYHO» BBICTABISAETCSA, €CIM OOYUYaIOLIUICS BBIIOJHWI paboOTy
0e3 omMOOK U HEIOYETOB, MPOAEMOHCTPUPOBAI: TIIyOOKOE M MPOYHOE YCBOCHHE
IPOrpaMMHOr0 MaTepualia; rPaMOTHO M JIOTUYECKH NPABMIIBHO U3JI0XKHUI OTBET IO
YKa3aHHOW Te€ME JIOMAIIHETO 3aJaHus; NpUBeESl HEOOXOIUMBIE IPUMEPHI HE TOIBKO
U3 y4eOHBIX MAaTEPUAIIOB, HO U CAMOCTOSITEBHO COCTABIICHHBIE.

OneHka «XOpoIIoy», eciii 00yYarolUiCa BBIOJIHUI padoTy MOJHOCTHIO, HO
JOMYCTUJI B HEW He Oojee OfHOW HerpyOol OMMOKH, YCBOWJI NMPOTPAMMHBIN
MaTepuaj; HW3JI0KWI MOJHBIMA, TPAMOTHBIA OTBET MO YKa3aHHOW TE€ME JIOMAIHETO
3aJlaHus; PUBEN HEOOXOIUMbIE TPUMEPDI; U3JIOKUIT MaTepUall OCIEeI0BATEIbHO U
MPaBUJIBHO.

OrneHka «ydOBIETBOPUTEIBHOY», €CIM OOYYAIOIUNUCA MPABUIILHO BBITIOIHUI
HE MEHEee MOJIOBMHBI pabOoThl WIM JOMYCTUNl HE Oosee JByX TIpyObIX OIIMOOK,
YCBOMJI MPOrPAaMMHBIN MaTepHai; HO €ro OTBET HE IMOJIHbIA, TPUBOAUT MPUMEPHI;
U3JIOKUJT MaTeprall HEMoCIe0BaTEbHO.

OueHka «HEyIOBIETBOPUTEIBHOY», €CIU OOy4arOUIUICS TOMYCTUNl OOJIbIIOE
YHUCJIO ONIMOOK M HEAOYETOB, WJIM, €CIIM MPABWIBHO BBIMOJHUI MEHEE MOJIOBUHBI
paboThl, HE TIPUBEN MPUMEPOB, JOMYCTUI OIIMOKH B (HOPMYIHPOBKE OCHOBHBIX
MOHATUH, OECTIOPSAA0OYHO U HEMOCIEI0BATEIbHO U3JIOKUIT MaTepural.

[TucbMeHHast KOHTpOJbHAs padoTa:

«3a4TEHO»: padoTa 3aYUTHIBACTCS B TOM CJy4yae, €Clid 3aJaHue BBITTOJIHEHO
MOJIHOCTHIO, B COOTBETCTBMU C TIOCTaBICHHBIMH TPEOOBAHUSAMH U CIEIaHbI
HE0OXOIUMBbIE BHIBO/IBI,

«HE 3a4TEHO»: paboTa HE 3aYUTHIBACTCS B TOM CIIydae, €CJIM OOyJaroIIHiics He
BBITIOJIHWJI 3aJaHusl, WIM pEe3YyJIbTaT BBINOJIHEHUS 3a/laHUS HE COOTBETCTBYET
MOCTaBJICHHBIM TpeOOBaHUSM, a B 3aJaHUsIX U (WJIM) OTBETaxX UMEIOTCS
CYILIECTBEHHBIC OIITHOKH.

PacueTHble U CUTyallMOHHBIE 3a]a4u:

«3aYTEHO»: 3aJaHU€  BBIMOJHEHO TMOJHOCTBIO, B  COOTBETCTBUU C
MOCTABJICHHBIMU TPEOOBAHUSMHU U CJICJIaHBI HEOOXOIMMbIE BHIBOJIBI;

«HE 3a4TEHO»: B TOM CJIy4ae, €CJIM 00y4aroluics He BHITOIHWI 3a/IaHUs, UITU
pe3yabTaT BBIMOJIHEHUS 3a/laHUsl HE COOTBETCTBYET MOCTABIEHHBIM TPEOOBAaHUSIM,
a B 3aJIaHUSX U (WJIM) OTBETaX UMEIOTCS CYIIECTBEHHBIE OIUOKH.

Ha MOMEHT NnpOMEXYyTOUHOW aTTeCTalMyd CTYICHT JOJKEH MOIyYUTh
«OTJIIMYHOY, «XOPOILIO» WU «yJOBICTBOPUTEIHHOY» 32 YUacCTHE B 10 KpaliHEel Mepe
B 50 % Tekymmx ompocoB, «OTIIMYHOY», «XOPOUIO» WA «yAOBIETBOPUTEIHHO» 32
BBITIOJIHEHUE JOMAIIHETO 3aJlaHMsl, «3aUT€HO» 32 BBINOJHEHUE PACUYETHBIX U
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CUTYAIlMOHHBIX 3aJ]1ad, KOHTPOJIHHOU PabOTHI MO BCEM TeMaM, ISl KOTOPHIX OHU
PEyCMOTPEHBI.

9.3 Tembl KYpCOBBIX padoT (IIPOEKTOB) MO AUCIUIIINHE

[Ipyu wm3ydenun gucuuiuiMHbel «TepMmoauHamMuka ©  Terulonepenaya»
BBITNIOJIHAETCS KypcoBOoU MpoeKT «Pacuér corna JlaBamsa».

Hcxomnple gaHHBIE Ui BBIIOJIHEHUS KypCOBOIO IIPOEKTA OIPENEISIOTCS
MCXO/Sl U3 HOMEpA 3a4€THOM KHUKKH CTYJICHTA WIH MOPSAIKOBOIO HOMEpA CTyAEeHTa
B TIpyIIIE MO MpPaBWIAM, W3JO0KEHHBIM B METOAMYECKUX YKA3aHUAX IO
BBITTOJIHEHUIO KYPCOBOTO TpoekTa [2-3].

9.4 KoHTpoO/JbHBIE BONPOCHI /JJA TNPOBEACHUS BXOJAHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHUI 10 00eCIeYHBAINIUM JUCHUILIHHA

Bonpockl BX0JTHOTO KOHTPOJIA MO JUCIUILIMHE «Bbicias MaremaTukay
1. Onpenenenve Mpou3BOAHON (DYHKITMH, €€ TEOMETPUUCCKUM CMBICIL.

W3Bae1s Kopenb:
v/ 8(a?)305

2.
VHpoCTHTE BhIpazKeHue:
a® — ab?

3. ab + b2
YIPOCTHTH BblpazKeHue:
r 2 —y 2

Bormpocsl BXogHOTO KOHTpOIs o qucuuiuinie « Madopmarnkay
1. UudopmaTtuzamuss oOuiectBa U MeCTO UHPOPMATUKH B COBPEMEHHOM
MHUpe.
2. Oco0eHHOCTH COBPEMEHHBIX KOMIBIOTEPOB U X Pa3BUTHE.
3. Ilpuknannoe mporpaMMHOe oOecliedeHre KakK WHCTPYMEHT pEeIIeHUs
(GYHKIIMOHATBHBIX 3a71a4.

Bormpockl BXOTHOTO KOHTPOJISI IO AUCIUILIHHE «Duszuka
1. INapmoHMUeckue KojaeOaHus U UX TTapaMeTpHhI.
2. CnoxxeHne KoeOaHMN OJMHAKOBOM M Pa3IMYHBIX YaCTOT, HAITPaBICHHBIX
BJIOJIb OJTHOW MPSIMOM.
3. CrnoxkeHue B3aMMHO NEPHEHAUKYISIPHBIX KOJIeOaHU.
4. CoOcTBeHHAs YacTOTA.

<<9J]CKTpOT€XHI/IKa H DJICKTPOHHKA»
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1. Dnexrpuyeckue Lenu MoCTOSTHHOIO TOKA.
2. DIEeKTpUYEeCKHe 1enH MePEeMEeHHOr0 ToKa.
3. UnaukaropHbIie yCTpOICTBA.

«Teopust HAIEKHOCTH
1. OcHOBHBIC OHATHUSA U ONPEACIICHUS TEOPUH HAJC)KHOCTH
2. Tloka3arenu HaaEKHOCTH
3. MaremaTudeckrue OCHOBBI TEOPUM HAIEKHOCTH

«[IpuknanHas reomMeTpus U HHXKEHEpHAs rpaduxar
1. Buns! npoennpoBanusi. KOMITJIEKCHBIN 4epTeX TOUKH, IPSMOH,
IIJIOCKOCTH
2. KoMITJIeKCHBIN YepTek MOBEPXHOCTU. AKCOHOMETPUYECKHE TTIOBEPXHOCTH
3. Koncrpykropcko-TexHonornueckas fokymenrtanus. Odopmienne
yepTexKen

«MarepuanoBeieHHE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEPUAJIOB
1. Meropl uccae10BaHMs U UCIIBITAHNS MaTepUajoB
2. IlpuMeHeHre KOHCTPYKLIMOHHBIX MaT€pHUaJIOB
3. OCHOBHBIE TEPMUHBI U ONPEAEICHUS TEXHOIOTMH MaTepUasoB
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9.5 Onucanue noka3aresjed 1 KpUTepUeB OLICHUBAHUSI KOMIIETEHIUH HA
Pa3JIMYHbIX 3Tanax ux GopMuUPoOBaAHNS, ONUCAHNE IKAJ OlleHMBAHUSA

Komnierenimm Ilokazarenu Kputepuu onenvuBanus
OLICHUBAHUS
(MHAMKATOPBI
JIOCTUKEHUS)
KOMIIETEHIINH
I sTan
3HaeT:
— OcCHOBHBIC 3aKOHBI MaTeMaTUYECKHUX 1
€CTECTBEHHOHAYYHbIX JIUCLMIUIVH B
po(heCcCHOHAILHOM IeATEIBHOCTH, METOIBI
MaTEeMaTUYeCKOro aHajau3a U MOJICIUPOBAHMS,
TEOPETUUECKOTO U IKCIIEPUMEHTATILHOTO
MCCIICIOBAHUS TIPU PEIICHUHU MTPAKTUYECKUX 3a]1a4 110
pacu€ty nmapameTpoB TEPMOIUHAMHYUECKUX
MIPOIECCOB, MPOTEKAIOIIUX B aBUAILIMOHHBIX
JIBUTATEJIIX HA OCHOBE 3HAHUM TEPMOJUHAMUKHU U
I/II[ZOHK 10 TeIIonepenayu
OIIK-10

— OCHOBHBIC 3aKOHBI TCPMOJUHAMUKHU U ra3oBoii
JWHAaMHUKH, METOJAbI TEIIOBOH 3alIUThI 3JICMCHTOB
aBHaHHOHHOﬁ TCXHUKH, IIPU OCYIICCTBICHUN
HpO(l)eCCHOHaHLHOﬁ ACATCIIbHOCTH JKCIUTYaTaAlMOHHO
— TEXHOJIOTHYECKOI'O TUIIA B 00JIaCTH opraHru3anun
TCXHHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I BO3AYHIHBIX CyI10B U
AaBHAIIMOHHBIX I[BI/IF&TGJICﬁ

YMmeer:

— IlpumeHsTH 3aKOHBI TEPMOJWHAMUKM M OCHOBHBIE
ypaBHEHHS Ta30BOM  JAMHAMHMKE s  pellieHus
IPAKTUYECKUX 33434 IO AHAIU3y TEUEHUS Ta30BBIX
IIOTOKOB, mporekatomux B ['T/], kKoHCTpyKuMH U
cucreMmax BC B o0ecrnedeHUM HCIPABHOCTH H
paboTocrnocobHOCTH aBUAIMOHHOMN TEXHUKU,
OTpeNieNIuTh TapaMeTpsl paboyero Teixa BO BCeX
3JIEMEHTaX aBUAllMOHHOIO JIBUraTess Ha 0a3e 3HaHMM,
MOJIyYEHHBIX 10 JUCLUUIUIMHE TEPMOJMHAMUKA U
TeIuionepeaaya, B TOM YHUCJIE€ U C MCIOJIb30BAHUEM
MIPOrPaMMHBIX CPEJICTB.

Bnaneer:

- MCTO)IaMI/I u HpI/IéMaMI/I HCIIOJIb30BaHNA OCHOBHBIX
3aKOHOB CCTCCTBCHHOHAYYHBIX JUCHUITIINH B

HpO(bCCCHOHaHLHOﬁ JACATCIIBHOCTH, IMPUMCHATDH
MCTOJbI MAaTCMAaTUYCCKOTO aHaJIn3a 1 MOACIUPOBAHMA,
TCOPCTUICCKOI'O )51 OKCIICPUMCHTAJIBHOIO

WCCIIC/IOBAHHUS TIPH  pEIIeHHH MPO(eCCHOHAIBHBIX
3aJad  Ha OCHOBE 3HAHMH TEPMOAMHAMHUKH U
TeIUIoNepeayn;
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Komnerennun

[Toka3arenu
OIICHUBAHUS
(MHAMKATOPBI
JIOCTUKEHUS)
KOMIIETEHIINH

Kputepuu onennBanus

-HaBBIKAMU YBEPEHHOCTH B BBIOOpE (hOpPM M METOIOB
pemieHust  3amad B XoA€  NPOQeCcCHOHATBHOU
NEeSATEIbHOCTH, YMEHUS aHaJU3UPOBATh IMONyUYEHHBIC
PE3yNIbTaThl; METOAMH IPOBEICHUS YKCICPUMEHTOB,
HaBBIKAMH OOOOIICHHS TIOJYYCHHBIX PE3YJIbTaTOB,
KYIBTYPhl ¥ TOYHOCTH B paboTe C J1abOpaTOpHBIM
o0opynoOBaHUEM, H3MEPUTEIBHBIMU TMPUOOpPAMH U
BBIYUCITUTEILHONU TEXHHUKH.

II »ran

OIIK-10

2
I/II[ OIIK 10

3Haer:

— Meronpl pacuera mapameTpoB TEPMOAMHAMUYECKUX
IIPOLIECCOB
-METOAbl ~ TEPMOJUHAMUKH  TIO3BOJISIIOT  TIOHSTH
CYILLHOCTh TEPMOJMHAMUYECKUX MIPOLIECCOB,
aHAJM3UPOBATh Ta30BbIC MOTOKH, 3aKOHBI MPOTEKAHMS
TepMoarHaMuueckux mnpoueccoB B 1T, mytu ux
COBEPILICHCTBOBAHMS

Ymeer:

— DopMyupoBaTh MPoQeccHoHaTbHBIC 33]]a9U U
HAXOJUTh IYTH UX pelIeHus n3 0a3bl 3HAHU,
MOJIYYEHHBIX Ha JUCLIMIUIMHE TEPMOJUHAMUKA U
TerIonepeaua; MPUMEHATh 3aKOHbI TEPMOIMHAMUKH
Y OCHOBBI YpaBHEHUI ra30BOil TMHAMUKE B
dhopmynupoBke npodeccuoHaIbHbIX 33/1a4 U
HAXOXKICHUSI MMyTEeH UX pElIeHHs B 00€CTICYCHUH
HCTIPAaBHOCTU U pabOTOCTIOCOOHOCTH aBUAIIMOHHOMN
TEXHUKH MPHU OCYIIECTBIECHUH MPOPEeCCHOHATHLHON
NeSTETbHOCTH IKCIUTYaTallMOHHO — TEXHOJIOTHYECKOTO
TUTIA B O0JIACTH OpPTaHU3alUN TEXHUYECKOTO
00CITy>KMUBaHUS BO3IYIIHBIX CYJOB M aBUAITMOHHBIX
JIBUTaTeIICH.

Bnaneer:

— Hasbikamu GopmynupoBKU NpoQeccHoHaIbHBIX 3a/1au
W HAXOXKACHUS IyTEM UX PELICHUM, MOJYYEHHBIX I10
JUCLUIIMHE TEpMOAMHAMHUKAa U  TeIUlonepeaaya;

-METOaMH OLICHUBAHUSA TEPMOJMHAMUYECKUX
IIPOLIECCOB, MIPOTEKAIOIIUX B ABUALIMOHHBIX
JIBUTATEIIAX, KOHCTPYKIUAX U B CHCTEMAax BO3IYLIHBIX
CYl10B

— HaBpikamu pacuera napameTpoB TEPMOAMHAMUYECKHUX
IIPOLIECCOB, MIPOTEKAKOLIUX B ABHALIMOHHBIX

JBUTATEIIAX C LENbIO MOATOTOBKU K CAMOCTOSTEIIBHOM,
WHIUBUAYAIbHON paboTe, MPUHATHIO OTBETCTBEHHBIX
pelieHnii B paMKax CcBoed npodeccHoHaIbHOU
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Komnerennun TTokazarenu Kputepuu onennBanus
OLICHUBAHUS
(MHAMKATOPBI
JIOCTUKEHUS)
KOMIIETEHIINH

KOMIICTCHIIUU.

— MeTtoaukoi opraiu3aiiy 1 OCyIIECTBICHUS TOUCKA U
YCTPaHEHUS! HEUCIPABHOCTEN aBUALIMOHHON TEXHUKH
C YYETOM 3HAaHUU TEPMOANMHAMUKH U TEIJIONEepeaadn
MIPH OCYIIECTBICHUH MPO(eCCHOHATBHON
JEATEIbHOCTHU IKCIUTYaTalMOHHO — TEXHOJIOTUYECKOTO
TUTIA B O0JIACTH OPTaHU3AlUN TEXHUIECKOTO
00CTyKMBaHHs BO3IYIIHBIX CY/IOB U aBHAIIMOHHBIX
JIBUTaTEIICH.

9.5.1 Onucanue MIKAJ OLleHUBAHUS

[I[Ixana orileHUBaHUS KypCOBOTO MPOEKTA MPUBE/ICHA B TA0JIHUIIE:

[ITkana Cocrapnsroniue [Ipu3Haku
OLICHUBAHUS
PacuértHas yactp Bce pacu€rsl BbINOJIIHEHBI TPABUILHO
OOyyaronuiicss MOKa3bIBaCT OTIUYHBIC

HABBIKH BBITIOJTHEHUS YepTexKeil.
Ueprexk  NpakTUYECKH  MOJTHOCTHIO
cootBeTcTBYIOT TpeboBanusMm ['OCT.
BriBoab! rpaMoTHO chOpMYITUPOBAHBI U
000CHOBaHBI.

KypcoBoii mpoekt odopMiieH akKypaTHO
comIacHO TpeOOBaHUSAM K O(pOPMIICHHIO
0e3 opdorpadpuyeckux u
IrpaMMaTUYECKUX OMIMOOK.
CBOEBPEMEHHOCTh KypcoBo¥ MpoeKT BBITIOJIHEH U CIaH Ha
BBITIOJTHEHUS IPOBEPKY CBOEBPEMEHHO.
OOyuaromuiics JOCTYIIHO U SCHO
MpEACTaBIsIeT Pe3ylbTaTbl KypCOBOIO
npoekta. OTBETHl Ha BOIPOCHI MOJHbBIE,
ryookue. OOyJaromuiicss BCECTOPOHHE
3amura OIICHUBACT u HHTEPIPETUPYET
MOJTyYCHHBIE PEe3YJIbTaThl, JT0Ka3bIBACT
UX  3HAYUMOCTb. I'pamorHo wm
apryMEHTHUPOBAHO MIPENICTABIISCT
BBIBOJIBI.

['paduueckas yacthb

BriBoabI

Odopmnenue

OTIU4HO
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[HIxana
OIlCHUBaHUS

CocraBigronue

[Tpuznaku

Xopouio

Pacuérnag yacTtn

Pacué€Tel XOTS W BBINOJIHEHBI B 1EJIOM
NpaBUIbHO, UMEIOT  ONpeAciEHHbIC
He04YETH B 0)OPMIICHU.

['paduueckas yacth

OOyvaronuiicss TOKa3bIBAET XOPOIIHE
HaBBIKU BBINIOJIHEHUS yepTexken.
Ueprexu, XOTA 51 AMEIOT
HE3HAUUTENbHbIE OMIMOKH, B OCTaJIbHOM
cooTBeTCTBYIOT TpeboBaHusam ['OCT.

BriBobl

BriBogbl chopMyIHpOBaHBI C
HEOOJIBIIMMU HETOYHOCTSIMH.

Odopmnenue

KypcoBoii mpoekT opopMiieH akKypaTHO
COTJIACHO TPEOOBAHUAM K O(POPMIICHUIO
c HEOOJIBIIINM KOJINYE€CTBOM
opdorpaduueckux WJu
IrpaMMaTHYECKUX OMIMOOK.

CBOEBPEMEHHOCTH
BBITIOJTHEHUS

KypcoBoii TpoeKT BBINIOJIHEH U CAAaH HA
IIPOBEPKY CBOEBPEMEHHO.

3ammra

JIocTymlHO ¥ SICHO  IIPEICTaBISET
pe3yapTaThbl KypCOBOI'O IIPOEKTA.
OTBeThl  Ha  BONPOCH  MOJHBIE.
OOyuaronuiics OLICHUBAET 151
VHTEPIPETUPYET ITOJIy4YECHHYO
uHQOpPMAIIMIO C  HE3HAYUTEIbHBIMU
HETOYHOCTAMH, JlemoHCTpHpYyET
CaMOCTOSITEJIbHOE MBIIIJICHHUE.

YnosieTBopu
TEIBHO

PacuérHag yacTth

Pacuérsl, X0TS 1 UMEIOT ONpENEIEHHBIE
IOIPEIIHOCTH, IIO3BOJIMJIA CHEJIaTh, B
11€JIOM, ITPABUJIbHBIE BBIBOJIBI.

I'padmueckas yactb

OOyuaromuiics TOKa3bIBaeT  CiaObIe
HaBBIKH BBITIOJTHCHUS YEepTExKEil.
Yeprexu JINIIb YaCTUYHO
cootBeTcTBYIOT TpeboBanusm ['OCT.

BriBoabl

He Bce BBIBOIBI CPOPMYIHPOBAHBI,
a1M00 HE TOYHO CPOPMYITUPOBAHBI.

Odopmiienue

KypcoBoii MPOEKT odopmIIeH
HEaKKypaTHO, COJICPIKHT
opdorpadpuueckrie U rpaMMaTUYECKUE
OIITHNOKH.

CBOEBPEMEHHOCTD

BBIIIOJIHCHH KYPCOBOI'O

MIPOEKTA

KypcoBoii MpoeKT BBINOJIHEH U CIaH Ha
IIPOBEPKY NO3XKE YKa3aHHOTO CPOKa.

3amumra

OOy4Jaronmics ¢ TPyJIOM JTOKJIAbIBACT

25



[IIxama CocraBigronue [Tpuznaku
OILICHUBAHUS

pE3yJIBTAThl KypCOBOTO IPOEKTA.
OTBeTHI Ha BOMPOCHI HETIOIHBIE.
OOyyaronuiicss MOXKET OLICHUTD
NOJTy4YE€HHBIE PE3YIBTATHI U
UHTEPHPETUPYET UX CO 3HAYUTEIbHBIMU
HETOYHOCTSIMHU.

PacuéTHas yacthb PacuyéTpl HEBEpHBI WJIM OTCYTCTBYIOT.
OOyuaronuiicst moKa3bIBaeT KpaiiHe
cy1a0ble HaBbIKU BBINOJIHEHHUS,
yeprexel, YepTekn He COOTBETCTBYIOT
I'OCT.

BbIBO/IBI Bb1BOJIBI HE C(HOPMYITUPOBAHBI.
Heynosners OdopmiieHre KypcoBOTro MpOeKTa HE
OpPHUTEIIBHO COOTBETCTBYET TpeOoBaHUAM. boinbiioe
KOJIMYEeCTBO opdorpadpuueckux u
IrpaMMaTHYECKUX OMIHOOK.
OOyuvarouuiicss He MOYKET PEICTABUTh
pe3yapTarsl KypcoBoro mpoekra. He
OTBEYAET Ha BONPOCHI WIK OTBEYAET
HEBEPHO.

['paduueckas yacth

Odopmiienue

3ammmra

[IIxana olleHUBaHMS IPU NPOBEICHUU IPOMEKYTOUHON aTTECTAIIUU

«Omauuno» BbICTaBIsETCA O0ydaroIIeMycs, MOKa3aBIIEMYy BCECTOPOHHHUE,
CUCTEMaTU3UPOBAHHbBIC, TIIYOOKHE 3HAHMS MO PaccMarpyuBaeMOl KOMIETEHIIMH U
YMEHUE YBEPEHHO NPUMEHSATh HMX HAa INPAKTHUKE, CBOOOJHOE W MPABUIBHOE
000CHOBaHME TMPUHATHIX pemeHud. OTBeyas Ha BOMPOC, MOXKET OBICTPO H
0€30IMO00YHO  MPOMJUIFOCTPUPOBATL  OTBET  COOCTBEHHBIMH  MpPUMEPaMHU.
OOy4aronuiicss caMOCTOSITENIbHO NPABWJIBHO BBIMIOJIHAET MPAKTUYECKUE 3aJaHusl,
naeT 000CHOBaHHYIO OLICHKY UTOTaM CYKJIEHUU.

«Xopowoy epicTaBnsieTcsi 00yyarouieMycs, €CJIM OH TBEpAO 3HAET MaTepual,
I'PaMOTHO M MO CYIIECTBY U3JIaraeT €ro, yMeeT IPUMEHTh OJy4CHHbIE 3HAaHUS Ha
MPAKTUKE, HO JOMYCKAET B OTBETE WJIM B BBHINIOJIHEHUU MPAKTUYECKOTO 3aJaHUs
HEKOTOPbIE HETOYHOCTH, XOPOILIO BIAJEET BCEM  CONEPKAHUEM, BHIUT
B3auMOCBs3U. OO0yyaromuiics pemaer NpakTUYeCKue 3aJaHusi BEpHO.

«Yooenemeopumenvroy BbICTaBIAETCI OO0ydYaroIIeMycs, TOKa3aBIIEMY
dbparMeHTapHbIi, pa3pO3HEHHBIM XapakTep 3HAHWM, HEIOCTAaTOYHO IMPABUIILHBIC
bopMynUpoBKH 0a30BbIX MOHATUNA, HAPYIIEHUS JOTMYECKON MOCIEI0BATEIbHOCTH
B M3JIOKEHMHM MPOTPAMMHOIO MaTepuasia, HO MpPU 3TOM OH BIAJEET OCHOBHBIMHU
3HAHMSIMU B paMKax 3aJaHHOW KOMIIETEHIIMH, HEOOXOIUMBIMU NJIsi JTAJIbHEUIIEro
0o0y4YeHHUs U MOXKET NMPUMEHSTh MOJyYeHHbIE 3HAHUS MO 00pas3ly B CTaHAAPTHOU
cutyauuu. [IpakTuueckue 3ajaHus BBIMOJIHEHO HE TOJHOCTBIO, UM COJlEp KaTcs
HE3HAYUTEJIbHBIE OIIMOKHU B CY)KJICHUU.
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«HeyooenemsopumenvbHo» BBICTaBIAETCA OOy4aroOIIEeMycsi, KOTOPBIM He
3HaeT OOJbIIIEH YacTh OCHOBHOTO COJIEpKaHUsl yUeOHOM MpOorpaMMbl AUCIUILIAHbI
B paMKaX KOMIIETEHIUH, JOMYCKaeT rpyoble OITMOKU B (POPMYIUPOBKAX OCHOBHBIX
MOHATUN TUCHUIUIMHBI M HE MCIOJIB3YeT MOJYyYCHHbIC 3HAHUS MPU BBIMOIHEHUU
MPaKTUYECKUX 3a/IaHUM.

9.6 Tunosbie KOHTPOJBbHBIC 3aJaHUuA 1JI IMPOBCACHUNA TEKYLICIO
KOHTPOJsI M HpOMe)l(yTO‘IHOﬁ arrecralqmm 110 MUT0oraMm oCBOCHMUA
ANCIHUIIJINHBI

4 cemecTp
9.6.1 IlpuMepHBIii NepevyeHb KOHTPOJBLHBIX BONPOCOB W 3aJaHMs ISl
NpoOBeleHUs TEKYIEero KOHTPOJIsl yCIieBaeMOCTH 1o Teme 1

B-1

1 Ha3oBure cocTaBHbIE 4YacTH TEPMOJAMHAMHYECKOW CHCTEMBI, KOTOpHIE
o0ecreynBaroT mpeoOpa3oBaHue TEIUIOBOM IHEPTUU B MEXAaHUYECKYIO.

2 Hanuiute ypaBHEHHE COCTOSIHUS Ui 1 KT MJI€alIbHOTO Tasa.

B-2

1 N3o0pa3ute 3aKphITYI0O TEPMOAMHAMUYECKYIO CUCTEMY.

2 Harmmmmte ypaBHEHHE COCTOSHUS JJISI POM3BOIBHOM MacChl HACaTBHOTO Ta3a.
B-3

1 N306pa3ute OTKPHITYIO TEPMOJAUHAMHYECKYIO CUCTEMY.

2 JlaliTe ompesieieHre HIeaIbHOMY Ta3y.

B-4

1 Kakas TepMoiiHaMHUUeCKasi CUCTEMA HA3bIBAETCS N30JIMPOBAHHOM?

2 HazoBuTe OCHOBHBIE MapaMeTphbl padoyero Teja, HAMHWIIUTE UX 0003HAYEHUE,
€MHULIBI U3MEPEHHSI.

B-5

1 Ha3zoBuTe mapameTp, KOTOPBIM OyeT OAMHAKOBBIM BO BCEX TOYKAX CHUCTEMBI B
COCTOSIHUM TEPMOJIMHAMUYECKOTO PAaBHOBECHSI.

2 Hamummure GopMyny uisl onpeneneHus ra30Boi MOCTOSIHHOW R 10 M3BeCTHOM
BEJIMYMHE YHUBEPCANBHON I'a30BOM IMMOCTOSAHHOM R,

B-6

1 Yto Ha3bIBaeTCA TEPMOAMHAMUYECKUM MPOIECCOM?

2 Omnpenenute BEJIWYWHY Ta30BOM MOCTOSHHOM BO3/1yXa, €CJIM HM3BECTHO, YTO
yHUBEpcanbHas razosas nocrosHaasd R, = 8314,41 JLx/(xmonb-K) u MonexyisipHas
Macca BO3AYXA UUposy = 28,966 KI/KMOJIb.

B-7

1 Kakoit TepMOTMHAMUYECKUI TIPOLIECC CYUTACTCS 00paTUMBIM?

2 Hapucyiite cxeMy HU3MEpeHHs JaBJICHHUS B pe3epByape, B KOTOPOM JaBJICHHE

OompIe aTMOC(EepHOTro.
B-8
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1 Hapucyiite cxemy u3MepeHHUs aBICHHUS B pe3epByape, B KOTOPOM JaBJICHUE
MEHbI1Ie aTMOC(HEPHOTO.

2 W3o0pa3zutre TepMOAMHAMUYECKHI TpOIEcC, B KOTOPOM MPOUCXOJIUT
yMeHblIeHue aaBiieHus. Kak usMeHstoTcst Apyrue napaMmeTpsl pabodero tena’?

B-9

1 Kakum  ycinoBusiIM  JOJDKHA  YJIOBJIETBOPATH  MOJETh  OOpaTUMOro
TEPMOJMHAMUYECKOTO Tporiecca’?

2 Kak cBsi3aHbl MeX/1y cO00i yAeIbHbII 00bEM U IIIOTHOCTH raza?

B-10

1 Kak u3MmeHseTcs AaBICHHE WACAIBHOIO ra3a IpH YBEIMYEHUH aOCOIIOTHOU
TeMIiepaTypsl B 2 pa3a? KoHLIEHTpalys MOJIEKYII ra3a [py 3TOM HE U3MEHSETCS.

2 Uto Ha3pIBaeTCA qucCUTIaiiei (paccenBaHUEM ) SHEPTHH?

9.6.2 IlpuMepHblii epeYyeHb KOHTPOJIbHBIX BOIIPOCOB M 3aIaHUA 1151
NpoBeieHUs TEKYLIero KOHTPOoJIsl ycrnesaeMocTu o reme 1.1

B-1

1 3aBucuT M U3MEHEHHME  BHYTPEHHEW  OSHEPrMM  OT  XapakTepa
TEPMOJUHAMUYECKOTO Iporecca? Yem onpenensercs 3T0 N3MEHEHUE?

2 Hanummute ypaBHeHue Maiiepa, oxapakTepusylTe BETWUYUHBI, BXOMASIINE B 3TO
YpaBHEHHE.

B-2

1 HazoBuTe crnocoObl ”3BMEHEHUSI BHYTPEHHEN YHEPTUH.

2 JlaiiTe ompeneneHne TEIUIOEMKOCTH, HA30BUTE OCHOBHBIE (PaKTOPBI, OT KOTOPBIX
3aBUCHUT TEMJIOEMKOCTb.

B-3

1 Tlokaxxute B «P-V» KOOpAUHATAX padOTy paclIUpeHus npu P = CONSt, HamuMTe
MaTeMaTH4eCKOoe BhIpaXXEHUE AJIs ONpeAeTICHUs 3TOM pabOThlI.

2 HanummuTe aHaTUTUYECKOE BBIPAKEHHE TMEPBOTO 3aKOHA TEPMOIUHAMMUKH,
UCIIOJIb3Ysl TOHSATHUE SHTAJIBIINU U SHTPOIIHH.

B-4

1 Tlokaxute B «p-V» KoopauHatax paboOTy cxkarus mpu P = var. Hamummre
MaTeMaTH4eCKOoe BhIpaXKEHUE I ONPEAeNIEHUs 3TOM paObOThlI.

2 HanummuTe aHaTUTUYECKOE BBIPAKEHHE TMEPBOTO 3aKOHA TEPMOJMHAMHUKH,
UCITOJIb3YSl TOHSTUE SHTPOIUU.

B-5

1. [TokaxuTe B «P-V» KOOpAMHATAX, YTO BEJIMYMHA PabOThI 3aBUCUT OT Xapakrepa
TEPMOJUHAMUYECKOTO MPOIECcCa.

2 Yro Takoe sHranbnua? Hamummre BbIpakeHWE IJIsI BBIUYMCICHUSI SHTAJIBINH,
WU3MEHEHUS SHTAJIBIHH.

B-6

1 Maitte ompeneneHue (Gpu3MYECKO BeIMYMHE SHTponuu. B uém 3axmrouaercs
OCHOBHAasi 0COOEHHOCTh YHTPOIIUH.
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2 CpaBHHUTE MEXIy COOOW yaenbHbIE TEIUIOEMKOCTH MPHU MOCTOSHHOM JIaBJICHUH U
IpY IOCTOSIHHOM 00BbEME.

B-7

1 Wzo6pasure TemnoTry B «7-S» auarpamMme, M HanumuTe (opmyimy IS
OIpeIeJICHUS TTOJIHOTO KOJIUYECTBA TEIUIOTH B TPOU3BOJILHOM TpoIIecce.

2 KakuM COOTHOLICHHEM CBS3aHBI MEXIy cOOOW ynenbHas TEII0EMKOCTb MpHU
IIOCTOSIHHOM 0ObeMe, YIeNbHasi TEIJIOEMKOCTh IMpPHU IOCTOSIHHOM JaBJICHUH WU
ko3 punrent agnadarsl?

B-8

1 B yem cocTouT (pU3HYECKUNA CMBICI Ta30BOI MOCTOSTHHOM?

2 HazoBute ¢opMbl niepeauu 3HEPTUH OT OJTHOTO TEJa K IPYrOMY.

B-9

1 Kak BpI mOHMMaETe, YTO MEPBBII 3aKOH TEPMOAMHAMUKH MOXKHO paccMaTpHUBaTh
KaK MPUHITUI 3arpeta perpetuum mobile?

2 Kakue (axTopsl BO3JACHCTBUS Ha CUCTEMY HE MOTYT M3MEHHMTHh 3HAuCHUS
SHTpONUU?

B-10

1 Hanumwre BbIpakeHUE MJI1 ONPEICIICHUS TEXHUUYECKOM paboThl (paboThl
JBUKYyLIerocs raza). Kak onpezensercs 3HaK TEXHUUECKON paboThI?

2 3aKOHYMTE MPEJIOKEHUE.

PaGora u Temnora He coiepkarcs B KaKOW-TMOO 4YacTU TEPMOJAMHAMUYECKOU
CHCTEMBI, HI B HCTOYHUKAX TEIJIOTHI UM pabOThl, HU B pabouem Tene. Pabota u
TEIUIOTA TOSBIISIFOTCS TOJIBKO TOT/IA, KOT/A. ..

9.6.3 IlpuMepHblii NepeyeHb KOHTPOJIbHBIX BONPOCOB U 3aIaHUSA 1151
NpoBeeHNs TeKYIero KOHTPOJIs yCIieBaeMOCTH 1o Teme 2.

B-1
1 Kak ocyliecTBUTh H30XOPHBIH Mpoliecc.
2 Hanuiute ypaBHeHHs ainabaTHOTO U TOJIUTPOITHOTO MPOIIECCOB.
3 HanummuTe ypaBHEHHE MEPBOrO 3aKOHA TEPMOJMHAMUKHU JUJISI U30TEPMHUUYECKOIO
nporecca.

B-2.
1 ITpuBeauTe npuMepsI MOJTUTPOIMHBIX MTPOLIECCOB.
2 HanuimTe COOTHOIICHHS MKy MapaMeTpaMy B U30TEPMUYECKOM IMPOIIECCE.
3 Hanummre ypaBHEHUE IEpPBOrO 3aKOHA TEPMOAMHAMUKM Jid aquabaTHOTO
npoiiecca.

B-3.
1 IlpuBeaute npuMepbl MPOILECCOB OMM3KUX K H300apHBIM, MPOTEKAIOIIMX B
ABUAILIMOHHOMN TEXHMKE.
2 HanumuTte COOTHOUIEHHMSI MEXIy MAaBI€HHEM U YIACIbHBIM OOBEMOM B
an1abaTHOM U MOJIUTPOITHOM IPOLIECCaXx.

3 B xakoM TepMOIUHAMUYECKOM MPOIIECCE yACNbHAS TEIIOEMKOCTh paBHA HYIIO?
B-4.
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1 Jlns kakoro mporiecca CrpaBeaiiBO PaBEHCTBO: L=—aUL=—sl 7
2 Hamumurte COOTHOIICHUS MEXIY JaBJICHUEM W TEMIIepaTypoi B aanabaTHOM H
MTOJIUTPOITHOM IPOLIECCAX.
3 Hammmmre ypaBHEHHE TEpPBOTO 3aKOHA TEPMOIWHAMHUKH JUISI H30XOPHOTO
mporiecca.

B-5.
1 BO3MOXHO 7 MpOTeKaHWEe aauabaTHBIX MPOIECCOB B aBUALIMOHHON TeXHUKe?
Ecan na, To roe?
2 HanuiuTre COOTHOIIEHHE MEKTY MTapaMeTpaMy B U30XOPHOM IpoIIecCe.

3 B KakoM TepMOIMHAMIYECKOM Tporiecce crpapemieo papercrso @ =L @ =L 2
B-6.

1 IlpuBenute mpuMepsl MPOLECCOB OJM3KMX K H30XOPHBIM, MPOTEKAIOUIMX B

aBUAIIMOHHOMN TEXHHUKE.

2 HanuiuTte COOTHOLICHHS MEXAY VYAEIbHbBIM OOBEMOM M TeMIepaTypod B

annabaTHOM U MOJUTPOITHOM IpoIieccax.

3 B kakoM TepMOAMHAMHUYECKOM TIpOIlECCe VeNIbHas TEIUIOEMKOCTh paBHA

tw t=9

9.6.4 IlpuMepHblii epeYyeHb KOHTPOJIbHBIX BONIPOCOB U 3aIaHUA 1151
NpoOBeJeHNs TeKYIero KOHTPOJIs ycleBaeMOCTH 1o Teme 3.

B-1
1 HazoBuTe OCHOBHBIC 3aJaud TEPMOJUHAMHYECKOTO HCCIEAOBAHUS IUKIIOB
TEIUIOBBIX JIBUTATENEH.
2 Ha3zoBuTe TepMOIUHAMHYECKHE TIPOIECCHI, KOTOPhIE MPOTEKAIOT 1Mo JuHnn H-B-
K nukna I'TI. B kakux snementax ['T][ 3Tk mporiecchbl MpOTeKaroT?
3 Hanumure dhopmyity asist onpeeneHus: CTeNeH! MoJorpeBa Bo3ayxa.

B-2
1 HazoBuTe OCHOBHBIE MOMYIICHHUS [JIsi TIEpexofa OT PEAIbHBIX IUKIOB K
UJ1CAJIbHBIM.
2 Ha3zoBuTe TepMOAMHAMUYECKHUE MPOIECCHI, KOTOphIe MPOoTeKatoT mo auHuu K-T°
nukna ['T/I. B kakux snementax ['T] 3Tu mpoueccesl npoTekaroT?
3 Hanmummre hopmyy Ij1st OTIpeesieHNs CTETICHHU TTOBBITIICHUS TaBJICHUS BO3AyXa
B I'T/I.

B-3
1 Yto HyXHO 3HaTh JJISI TEPMOJMHAMHYECKOTO MCCIEIOBAHUS HACATBLHOTO UK
TEIJIOBOI'O ABHUTATENS?
2 HazoBuTe TepMOIUHAMUYECKHE MPOLIECChI, KOTOPbIE MPOTeKatoT o auHuu ['-T-
C nukia I'T/I. B kakux snementax ['T/] aTu nporiieccyl mpoTekaroT?
3 Hanmumure hopmyiny asis onpeneneHus: TEIIoThl OTBEAEHHOM OT pabouero Tena B
nacanbHoM nukie I'T/I.

B-4
1 HazoBuTe NpOCTHIE U HAIJISIIHBIE METO/IbI CpaBHEHUS IUKIOB [ T/I.
2 HazoBute TepMOIMHAMHYECKHE MPOIIECCHI, KOTOphIe TpoTeKarT mo jJuHuu C-H
nukna ['T/I. B kakux snementax ['T]] 3Tu npoueccyl npoTekaroT?
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3 Hamummre dopmynny s OmpeneneHus TEIUIOThI, TOABEAEHHOW B KaMmepe
cropanus B uacaibHoM ukie ['T/I.

B-5
1 HazoBuTe OCHOBHBIE TTapaMeTphl, onpeaestomue padoty u Tepmudeckuii KI1J]
nukna ['T/I.
2 V3 kakux TepMOJMHAMHYECKHUX MPOIECCOB COCTOMUT MaeanbHbIM mukit ['T?
3 Hamwmmmre Qopmyny s onpeneneHus JaBiAeHUS BO3AyXa 3a KOMIPECCOPOM
I'TI.

9.6.5 IIpumepHbIi NepedyeHb KOHTPOJIbHBIX BOIPOCOB U 3a1aHUS JAJIS
MPOBEIeHUS TEKYIIero KOHTPOJISl yCIIeBAeMOCTH 10 TeMe 4.

B-1
1 C kaxo# 1iepio MpuHATa MeXAyHapoaHas ctanaaptaas atmochepa (MCA)?
2 Hanuiure dhopmMyity aiist onpeeieHusi CKOPOCTH paclpOCTpaHEHUs 3ByKa.
B-2
1 HazoBuTE OCHOBHBIE CBOMCTBA JIBHXKYIIIETOCS ra3a.
2 JlaviTe onpenenenue ynciay Maxa. UTo xapakTepusyeT 3T0 4UCIo?
B-3
1 Ilpn KakMX 3HAYEHUSAX CKOPOCTH MOTOKA ra3a MOYKHO pacCMaTpUBaTh €ro Kak
HECKUMAEMYIO cpeny?
2 Yrto takoe koHyc Maxa u yroin Maxa?
B-4
1 VkaxkxuTe OCHOBHBIE 0COOCHHOCTH MPSIMBIX CKAYKOB YIJIOTHEHUS.
2 [Ipoananu3upyiite, Kakue (GakTopbl BIUSIIOT HA BEJIMYUHY CKOPOCTH 3BYKa.
B-5
1 Ykaxxute 0CHOBHBIE 0COOCHHOCTU KOCHIX CKaYKOB YIUIOTHEHHUSI.
2 Uto Ha3bIBAaETCA BI3KOCTHIO U YeEM OHA 00yCIIOBJIeHA?
B-6
1 Tlouemy B CBEpX3BYKOBBIX BXOJHBIX YCTPOWCTBAX TOPMOXKEHHUE BO3MYIITHOTO
IIOTOKA OCYIIECTBIISIIOT B CHCTEME KOCBIX CKaYKOB?
2 HazoBure ompenenstouiuii GpaxTop A7 CKOPOCTH PACTIPOCTPAHEHUS 3ByKa B
OJTHOPOJTHOM Ta30BOM CpEJIE.
B-7
1 IToueMy B JO3BYKOBOM MOTOKE MapaMeTpbl CPeIbl U3MEHSIOTCS €IlI€ JO BCTPEUH C
HMCTOYHUKOM BO3MYIIICHUHN ?
2 Kakue Bo3ayiiHbIe (ra30Bble) MOTOKK OBIBAIOT B 3aBUCUMOCTH OT unciia Maxa?

9.6.6 IIpumepHbIii NepedyeHb KOHTPOJIbHBIX BOIIPOCOB U 3aIaHUS J1JIA
MPOBEJeHUS TEKYIIero KOHTPOJIS ycneBaeMocTH 1o reme 4.1.

B-1
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1 Ha3oBuTe OCHOBHBIE JONYILIECHHS, KOTOpbIE NPUHHUMAIOTCS MpU pacyeéTax
ra3oBbIX MTOTOKOB.
2 B uyém cocTtouT pasznduue MexXIy ypaBHEHHMEM bepHyuiM W ypaBHEHHEM
COXPAHEHHUS YPHEPTUu?
B-2
1 Kakumu napamMeTpaMmu XapakTepHu3yeTcs IBIXKYIIHICS ra3?
2 HanuiuTe ypaBHEHHE MEPBOT0 3aKOHA TEPMOJIUHAMUKH ISl IBHXKYIIIETOCS Tra3a.
B-3
1 JlaliTe onpenelieHre MacCOBOMY pacXojly rasa.
2 Hanumure ypaBHEeHUE U CPOPMYTUPYHTE 3aKOH COXPAaHEHUS YHEPTHH B 00IEM
BUJIE.
B-4
1 Kakumu Buaamu sHepruil oOmamaeT ABWXKymuica ra3? Hanummre dopmyssi,
OIIPEAEIIAIONINE BEJIMUNHBI KaXKI0T0 U3 3TUX BUJOB SHEPIHH.
2 Hanumure u cpopMynupyiTe ypaBHEHHE HEPA3PBIBHOCTH JJIS Ta3a U AKHUIAKOCTH.
B-5
1 Kakoe TeueHue ra3oBoro NoToKa CUMTAETCsl CTAI[MOHAPHBIM (YCTaHOBUBILIMMCS)?
[IpuBeauTe npuMepsl.
2 Hanumure u chopmynupyiite 0600meénHoe ypaBuenue beprysm.
B-6
1 Kakue 3a7a4uu 03BOJISIET peliaTh ypaBHEHUE HEPAZPHIBHOCTH?
2 Hanumumre ypaBHeHue bepHymm Ui HeC)KMMaeMoro OTOKa.
B-7
1 Kakoe ypaBHeHME Ta30BOM JTUHAMUKH [O3BOJSET ONpPENEIUTh padoTy,
3aTpauyeHHYI0 Ha IPEOAOJIECHUE CUII TPEHUS?
2 Hanummre ypaBHEeHUE HEPA3pHIBHOCTH B AU(dEpeHIInaTbHOM BUJIE.
B-8
1 Oxa3blBaeT JiM BIMSHHE Ha BEJIMYMHY OOIIETO 3araca SHEpruM JIBHXKYIIErocs
raza pabora, 3aTpaueHHasi Ha PEOJ0JICHUE TPEHUS?
2 Hanumure ypaBHeHue Disiepa A5 OCTYNaTeIbHOTO ABHKEHUSI.

9.6.7 IIpumepHbIii NepedyeHb KOHTPOJIbHBIX BOIIPOCOB U 3a1aHUS J1JIA
NMPOBeIeHUs] TEKYILIEro KOHTPOJISA yCIeBaeMOCTH 10 TeMe 5.

B-1
1 HazoBute Qopmbl KaHAJIOB, KOTOpPbIE MpPEAHA3HAYEHBI JUIsl pa3roHa W
TOPMOYKEHUS ra30BOr0 MOTOKA?
2 HamumuTe ypaBHEHHME COXpaHEHUS DHEPruuM B MapameTpax 3aTOPMOKEHHOTO
IOTOKA.

B-2
1 Hamummure ypaBHeHHE NpOQUis CTPYU ISl SHEPTrOU30JIMPOBAHHOTO Motoka. C
MIOMOIIIbIO TOTO YpaBHEHMsI ompeaenuTe GopMy KaHaja, IpeJHAa3HaYeHHOTO MJIs
pasroHa JO3ByKOBOI'O MOTOKA.

32



2 Ilouemy mipu yBEIMYEHUHM CKOPOCTH Ta3a YMEHbBINAETCA CKOPOCTh
pacnpocTpaHeHus 3ByKa B HEM?

B-3
1 Hanummumte GpopMysisl A7 onpeesieH sl TapaMeTpoB 3aTOPMOKEHHOTO MTOTOKA.
2 Ilpu kakux YCIOBHSIX BO3MOXKHO JOCTHKEHHE MAaKCUMAJIBHOW CKOPOCTH
UCTEYCHUs Taza’?

B-4
1 JlaiiTe ompeneneHHE MOJHBIM MapaMeTpaMm WM MapaMerpam 3aTOPMOXKEHHOTO
IOTOKA.
2 Hamummre Gopmyny amsi omnpeneneHus CKOPOCTH MOTOKA Ha BBIXOJIE U3 COILIA.
Kakue pakTopbl BIUAIOT HA BEIUYUHY CKOPOCTH?

B-5
1 Kputnueckue napaMmeTpsl ra30Boro noroka. Kputudeckas CKOpOCTb.
2 HazoBuTe ycia0BHsI IOJIy4Y€HUS CBEPX3BYKOBOI'O MOTOKA.

B-6
1 Hamumwure ypaBHeHHE NMpOoduUis CTPyU ISl SHEPTOU30JIMPOBAHHOIO Motoka. C
IIOMOIIIbIO 3TOrO YpaBHEHMsI ompeaenuTe (GopMy KaHaja, IpeJHA3HAaYeHHOTO JJIs
TOPMOYKEHHMSI 3BYKOBOI'O TIOTOKA.
2 Hanumurte (opMyasl OCHOBHBIX Ta30AMHAMUYECKUX (DYHKUUH, KOTOpBIE
UCIOJIb3YIOTCSI TIPU pacdy€Tax ra30BbIX MOTOKOB.

9.6.8 IIpumepHbIi NepedyeHb KOHTPOJIbHBIX BOIPOCOB U 3aIaHU S 1JIsI
MPOBeIeHUs TEKYLero KOHTPOJIA yCIeBaeMoOCTH 10 Teme 6.

B-1
1 Kakue 3aauun pemaroTcsi B TEOpUHU TermiooomeHa?
2 [Touemy B ypaBHeHUU 3akoHa Dyphe MOCTaBICH 3HaK MUHYC?
B-2
1 HazoBuTe 0CHOBHBIE BUbI IEPEHOCA TETIOTHI.
2 Urto xapakrepusyet KodhOUIIMEHT TEeTIONPOBOIHOCTU A?
B-3
1 Yto xapakTepus3yeT rpaiueHT TeMIIEepaTypbl?
2 Hanummre popmymy 1t onpesieseHusl INTOTHOCTH TEIIOBOTO MOTOKA B IJIOCKOM
CTEHKE.
B-4
1 JlaiiTe onpeneneHue TEMIOBOMY MOTOKY, IUNIOTHOCTH TETJIOBOTO MOTOKA.
2 Hanumwmre auddepeHuuanbHble  ypaBHEHHUS  TEIJIONPOBOJHOCTH IS
TPEXMEPHOTO ITOJIA.
B-5
1 3akon @ypre. Uto onpenenser 3TOT 3aK0H?
2 JlaliTe ompesieieHre TeMIepaTypHOMY TOJIIO.
B-6
1 HazoBure (hakTtopbl, onpeAesonue BeIMYUHY TUIOTHOCTH TEIIOBOTO MOTOKA B
IIJIOCKOM CTEHKE.
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2 Hamumure dopmyny mis ompeneieHUs BEIMYMHBI TEIUIOBOTO ITOTOKA I10
paccMmarpuBaeMoit moBepxHocTH F.

B-7
1 HazoBute onpenenstoniuii ¢hakTop, 4To JaHHBIM MaTepual MOXXET MPUMEHSATHCS
B Kau€CTBE TEIIOBOM M3O0JISAINH.
2 Kakoil xapakTep uMeeT TemreparypHas JMHHUS IIPH TEIJIONMPOBOAHOCTH B
IUIOCKOM CTEHKE?

9.6.9 IIpumepHbIi NepedyeHb KOHTPOJIbHBIX BOIIPOCOB U 3aJaHUS AJIs
MPOBEJEHUS TEKYIIero KOHTPOJISl yCIeBaeMOCTH 10 Teme 7.

B-1
1 laliTe onpenesieHre TEIIOOOMEHHOMY armapary.
2 Ha3zoBuTe OCHOBHYIO 3aJady NPOEKTUPOBOYHOTO pacd€ra TEII000OMEHHOIO
anmapara.

B-2
1 HazoBute ki1accugukainio TeII000MEHHBIX alapaToB M0 MPUHIIUITY JEHCTBUS.
2 C Kako#l 11eJIbI0 TPOBOJUTCS MIPOBEPOUHBIN TEIUIOBOM PACUYET TEMII00OMEHHOTO
anmapara.

B-3
1 Ha3oBuTe OCHOBHBIC THIBI TETNIOOOMEHHBIX allllapaToB MO BUAY MPUMEHSIEMBIX
TEIUIOHOCHUTEIIEH.
2 HazoBuTe OCHOBHBIE YpaBHEHHUS, KOTOpbIE JIe)KaT B OCHOBE pacuéra
TEII000MEHHOTO amnmnapara.

B-4
1 HazoBuTre OCHOBHBIE THUIBI TEIUIOOOMEHHBIX AamNmapaToB IO IIEJIEBOMY
Ha3HAYEHUIO.
2 Hanummre Qopmyny nans omnpefesneHusl IUIomaad padodeil MOBEPXHOCTH
TEMJI000MEHHUKA.

B-5
1 HazoBute OCHOBHBIE CIOCOOBI MOBBIMIEHUS IPHEKTUBHOCTH TETLIOOOMEHHBIX
anmaparoB. [IpuBeauTe HECKOJIBKO MPUMEPOB.
2 Hanummre dopmyny st omnpeneneHuss kodhdUIIMEHTa TeIuionepeaadn
TEII000MEHHOTO anmnapara Jajsl IepeKpECTHON CXEMBI IBUKESHHS TETIJIOHOCUTEIEH.

B-6
1 Kakue ypaBHeHMS TPUMEHSIOTCS JJs aHajiu3a TMpolecca U pacuéra
pEKyTepaTHBHOTO TETNIOOOMEHHOTO ammapara?
2 BnusieT mu mpoaoHKUTENFHOCTh AKCIUTyaTallud TETIOOOMEHHOTO ammapara Ha
BEJIMYMHY KO3 ULIMEHTA TeIJIonepeaayu Tero0OMEeHHOro anmnapara’?

9.6.10 IlpumepHbIii NepeyeHb BAPUAHTOB 3aJaHUI /1J151 TPOBEAEeHU S
TeKyLIero KOHTPOJIA yCIeBaeMOCTH 1o Temam 1, 2:
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Bapuanr 1.
1 IMapameTpsl cocTosHus raza. Onpeaenenue, eAMHUIBI U3MEPEHUS.
2 DHTponus, onpenenenue. M3o0paxeHne TEIOTh B TEIVIOBOM « T-S» quarpamme.
3 M30X0pHBIN MpoLECcC: ONPEAEICHUE, UCCIEA0BAHUE.
4 3anaya: Beraucnuth paboTy, COBEpIICHHYIO 1 KI a30Ta B POIIECCE €ro
5 .
pacumpenusi B u300apHoM mporecce rnpu aasiaenud 9,8:-10° [1a. O6bém
3 3
yBenuuuBaiics ot 0,2 m™/kr 1o 1,7 m”/kr. [lokazars B KoopAuHaTax «P-V» padory,
COBEPIUEHHYIO [a30M.

Bapuanrt 2.

1 OmnpeneneHue UaeaIbHOTO ra3a. YpaBHEHUE COCTOSHUS UACATBHOIO ra3a.

2 Tenmo&MKOCTh Ta3a, onpeacsieHne. Bubl TETUIOEMKOCTH.

3 AnrabaTHBIN TTPOIIeCC: ONpeAeIICHUE, UCCIIeIOBaHNe.

4 3anada: OrnpenenuTh U3MEHEHHE BHYTPEHHEN SHEPTUU U BEJTUYUHY PaOOThI IPU
pacummpenun 10 xr Bo3ayxa, eciu 3a cuet nogsoaa 1300 k[ tema, ero
temneparypa ypeanuriack Ha 100 K.

Bapuanrt 3.
1 Jlate ompenenreHue TEPMOAMHAMUYECKOIO IIpollecca, €ro rpaduyeckoe
M300paKkeHue.
2 YpaBHenune Maiiepa. @U3UUECKUI CMBICIT BETUYHH, BXOIALINX B ypaBHEHUE.
3 [locnemoBarenbHOCTH U O0OBEM pacueTa TEPMOAMHAMUYECKHUX MPOIECCOB.
4 3anaya: B kakoM U3 COCTOSIHMI BHYTPEHHSIS S3HEPrusl | KT BO3/lyXa UMEET
OOJIBIITYIO BEJIMUUHY: TIPU JaBieHuu 4,9 10°Ta u yaeiasHoM 00néMe 0,8 MY/KT I
MIpY TOM € JaBJICHUU U Temreparype 1273 K?

Bapuanrt 4.
1 Jare omnpenenenue TtepMmoaumHamuueckor cuctembl (TJIC). WM300pa3uth
OTKpBITYIO U 3akpbiTyto T/IC.
2 IlepBblil 3akOH TepMOAMHAMUKH: (DOPMYIHPOBKA, MaTemMaThyeckas 3amuch. B
4EM MPAKTUYECKOE 3HAYEHUE TIEPBOTO 3aKOHA TEPMOAMHAMUKH?
3 NBorepmudeckuii MpoIiecc: onpeesieHne, NCCaeI0BaHue.
4 3anaua: OnpenenuTs JaBICHUE BO3AyXa B 00PTOBOM 0ajlIOHE BO3TYIIHOTO
Cy[Ha, €CJIM TeEMIEparypa oKpyxarouien cpebl nossicunack Ha 20 K. [pu
Temmeparype 15 °C naienne B 6amione 6bu1o 150-10° ITa. U3menniach i
BHYTpPEHHSIS1 SHEprus Bo3ayxa B 6ayuione? Eciu fa, To mouemy?

Bapuanr 5.
1 HMavite onpenenenne nzonupoanHoit TIC, mpuBenute npumep.
2 Ipaduueckoe wuzoOpaxeHue padOThl M TEIJIOTHI B TEPMOJAMHAMHYECKUX
npoleccax.
3 M3006apHbIii npoliecc: onpeeleHue, HCCIICI0OBaHUE.
4 3anaua: Bo ckonbko pa3 ymeHbIaeTcs 00bEM mapa B IWIHHIPE B MIPOIIECCE
CHKATHSL, ©CITH [Iepe]] CKaTHeM ra3 ume gasinenue 8-10° Ta u temmneparypy 300 K,
a B KOHIIE COKATHS [TApaMeTPhI ra3a coorBeTcTBeHHO cranu 80-10° [Ta u 600 K?
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Bapuasnr 6.
1 Maiite ompezaeneHue SHTanbluu. HanmummTe BbIpakeHUEe i OIpeneseHus
SHTAIBIIUU, U3MEHEHHUS SHTAJIBITUU.
2 KaxoBbl CBOMCTBa UcaIbHBIX 0OPATUMBIX TPOIECCOB?
3 [MocnenoBareabHOCTh M O0BEM pacyeTa TEPMOJIMHAMUYECKUX MPOIIECCOB.
4 3anava: B Oamnone émkocTthio B 40 JTUTPOB HAXOAUTCS a30T MOJ JABICHUEM
105-10° Ia mpu Temmepatype 25 °C. OmpenennTh Maccy a30Ta B GaJIoHe.

9.6.11 IlpumepHbIi NepedyeHb BAPMAHTOB 3aJaHUM JJIs1 TPOBEACHHUS
TEKYLero KOHTPOJIsl YCIIeBaeMOCTH 1o TeMe 3.

Bapuanr 1.
1 Kakoii mpouecc Ha3pIBaeTCS TEPMOAMHAMUYECKUM LHUKJIOM (KPYTrOBBIM
poreccom)?
2 Ilone3nas pabora u tepmoamHamudeckuii KIIJI nukma. M3o0pasute Mmone3Hyro
paboTy nuKiIa Ha rpaduKax.
3 B uem cocrout nmpakTrueckoe 3HaueHue nukio Kapuo?
4 Kak chopmynupoBan BTopol 3akoH TepmonuHamuku Y.Tomcon? Hapucyiite
CXeMy IIpoliecca, 3alpeuieHHOIO0 BTOPBIM  3aKOHOM TEPMOJWHAMHMKU B
dbopmynupoke Y. TomcoHa.
5 Kaxk onpenenuts KII/I naeansHoro nukia?
6 AOcomoTHas Temmeparypa HarpeBaTelisi B TpPH pa3za OoJble aOCONIOTHOU
TEMIIEPATYPBI XOJIOAWIbHUKA. KaKyro 4acTh KOJIMYECTBA TEIUIOTHI, ITOJIYYEHHYIO 32
OJIMH LIUKJI OT HarpeBaTess, a3 OTAAET XOJOAWIbHUKY?

Bapuanrt 2.
1 N3o0pasute npsiMoit MK B paboveil 1 TETJIOBOM TuarpaMmMax.
2 Chopmynupyiite Teopemy Kapno, npuBeauTe MareMaTH4eCcKyr0 (Gopmyiny 3Toi
TEOPEMBI.
3 Hapucyiite mNpuUHIUIUATBEHYI0 CXE€MYy TEIUIOBOM MalllMHbI, HA30BUTE €&
COCTaBHBIE YaCTH.
4 Kak chopmynupoBan BTopoil 3akoH TepmonuHamuku P. Knaysmyc? Hapucyiite
CXEMBbl IpOLEcCa, 3alpelleHHOT0 BTOPBIM 3aKOHOM TEPMOAWHAMHUKHA B
dbopmynuposke P. Kiaysuyca.
5 MoxxHO 11 co311aTh UealibHbIN TerioBoM aBuratess ¢ KITJ[ paBHbIM enuauIe?
6 TeruoBas mamuHa, padotatomas o nukiay Kapuo, ¢ KITJ 20%, ucnons3yercs
[P TE€X K€ YCIOBUAX KaK XOJOAWJIbHAs ycTaHOBKa. Hainaure €€ XoJoAuIbHBIN
KO3 UIIHEHT.

Bapuanrt 3.
1 B 4éM cOCTOUT MpaKTUYECKOE 3HAYECHUE LIUKIIOB?
2 UYro omnenumBaer TtepmomumHammueckmii  KIIJI  nwmkma?  IlpuBegure
MaTeMaTH4eCcKyIo (popMyiry 3TOro ko3 puieHTa.
3 HapucyiiTe NpUHIUONAIBHYIO CXEMY XOJOAWJIBHOM MamuHbl. YeM oHa
OTJIMYAETCA OT TEMJIOBON MAIIUHBI?
4 Chopmynupyite BTOpOi 3aKOH TEPMOAMHAMUKH, UCTIONIb3YS TTOHSATHE YHTPOITUH.
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5 KakoBa TeopeTndeckasi MoJieib TEIIOBOTO JBUTATENS?
6 T'a3 coBepmaer ukin Kapho, 75% oT konuMuyecTBa TEIIOTHI, MOJYYEHHOTO OT
HarpeBarensi, OTAAET XONOAWIbHUKY. Temmeparypa xonoawinbHuka 273 K. Uemy
paBHa TeEMIIepaTypa HarpeBareis?

Bapuanr 4.
1 N306pa3uTe mpor3BOJIbHBIN IIUKI B paboyeil nuarpamme, B KOTOPOM ITPOUCXOIUT
IpeBpalleHne TEIIOThl B paboTy?
2 Yem oTimnuaroTcss 0OpaTHbIC LUKIIBI OT MPSMBIX ITUKIOB?
3 U3 kakux mporeccoB coctouT nuki Kapao? M3obpasure mukn KapHo B paboueit
Y TEIUIOBOM AuMarpaMmax.
4 TIpuBeanuTe OCHOBHBIE (POPMYIIMPOBKH BTOPOTO 3aKOHA TEPMOTUHAMUKH.
5 Tlouemy Henw3s co3pars uacanpHbi asurarens ¢ KIIJ[ paBHbIM enuHMIE, €ciau
MCITIOJIb30BATh B KAYECTBE XOJIOAMIBHHUKA TEJIO MPU a0COIIOTHOM HyIie?
6 Temmneparypa HarpeBaressi WJeajbHOM TEIUIOBOM MAIIUHBI, paboTaromen o
mukny Kapro, pasua 227 ° C, remneparypa xonoauisauka 127 °C. Bo ckoibko pas
HAJI0 YBEJIUYHUTH TeMreparypy Harpesareins, yToOsl KI1/ mammns! yBenuuuics B 3
paza?

9.6.12 IlpumepHBbIii IepeYeHb BAPUAHTOB 3aaHUH ISl IPOBEICHUA TEKyIero
KOHTPoJIs yenesaemocTH 10 Teme 3 (IlucbMeHnHas camocrosiTe/ibHas padoTa):

Bapuanr 1.
1 Tlpu xakux AOMYCTUMBIX 3HAUCHUSX MPOU3BOAUTCA TEPEXOJ OT pPeajbHbIX
[IUKJIOB K UJ€aIbHBIM?
2 Ha3oBuTe OCHOBHBIE TTapaMETPHI ONPENEISIONINe PadoTy IIUKIIA U TEPMHUUCCKHMA
KIII uukna.
3 HazoBuTe UHMKIBI TOPIIHEBBIX JABUTATENICH peaInu3yeMblX B COBPEMEHHOM
TEXHUKE.
4 Mzobpasure nukia ['TJ[ B paboueit «p-V» auarpaMMe M TOKAXHUTE IUIOIIAIN
HKBUBAJICHTHBIE:
A) Pabote cxxaTtus B aanabaTHOM MPOIIECCE;
b) PaGote pacmmpenus B annadaTHOM MPOIIECCE;
B) [lonesnoii pabote nukia;
5. OnpeneneHue mapaMeTpoB padoUero Tejia B XapakTepHbIX Toukax nukia ['T/I.
Bapuanrt 2.
1 C kako#l 1eNbI0 UCCIENYIOTCA [IUKJIbI TETUIOBBIX IBUTATEICH?
2 HazoBurte ocHoBHble 3neMeHTsl ['T/]. Kakue tepmogumHamuyeckue mpouecchl B
HUX NpoTeKaroT npu padore ['TI?
3 CpaBuute mukiasl Otro m [uzens. HazoBuTe M0OCTOMHCTBA W HEIOCTATKU
Ka)KJIOTO IIUKJIA.
4 Nzobpasute 1y I'T/] B TeroBoit « «T-Sy nuarpaMme W MOKaKHTE TUIOMIAIN
SKBUBAJICHTHBIE:
A) IloaBenénnomy K paboyemy Tely TEIUTy B LIUKIIE;
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b) OtBenénnomy ot paboyero Tena Tery B LUKIIE;

B) Benuuune Tema, npeoOpa3oBaHHOM B MOJIE3HYIO padoTy IUKJIA.

5 Ompenenenue Tepmuueckoro KIIJ[ muxmna I'TH. [Tapamerpsi, onpenenstomiue
paboty u KIIJI rukia.

9.6.13 IIpumepHbIii IEPeYeHb BAPUAHTOB 3aJaHUM VISl IPOBEAEHUS TEKYIEro
KOHTPOJISI yCIIeBA€MOCTH 110 TeMaM 4:

Bapuanr 1.
1 PacnpocTpaHeHHe MajblX BO3MYIIEHHM B IOTOKAX TIa3a, JIBHXKYIIHMXCS CO
CKOPOCTBIO MEHBIIIE CKOPOCTHU 3BYKA.
2 YpaBHEHHE HEPA3PHIBHOCTH.
3 OrmpenenuTh MEXaHWUYECKYI0 pabory L; , momydeHHyr0 Ha pabodyem Koiece
TypOuHBI OT 1 Kr ra3a, eciu u3BecTHbl Temmeparypa razoB 7. =1200 K, ckopoctb
ra3a Ha Bxoje B Typouny C.= 1 m/c, a Taxxe temreparypa 7.= 300 K u ckopoctb
C.=1200 M/c Ha BBIXOJIE M3 COILIA.

Bapuanrt 2.
1 PacnpocTpaHeHue MajblX BO3MYIICHHH B MOTOKax rasa, JBHXKYLIUXCA CO
CKOPOCTBIO PAaBHOM CKOPOCTH 3BYKa.
2 YpaBHEHHE MEPBOTO 3aKOHA TEPMOJAUHAMUKH IS IBUKYIIIETOCS Ta3a.
3 Ilpu ABMKEHUH SHEPrOU3O0JUPOBAHHOIO IMOTOKA IO KAHAIY Ha OIPEACIEHHOM
y4acTKe €ro KhHeThyeckas sHeprus yBenuuwiach Ha 65300 [x/kr. Onpenenutb
KaK M Ha CKOJIbKO U3MEHMJIaCh TeMIlepaTypa rasa.

Bapuanr 3.
1 PacnpoctpaHeHue MajblX BO3MYUIEHUM B MOTOKax Tras3a, ABUXKYILEroCs CO
CKOPOCTBIO 0OJIbIIIE CKOPOCTH 3BYKA.
2 BoiBeaute ypaBHeHUE bepHyIM J1s1 HEC)KMMAEMOTo MOTOKA.
3 Omnpenenuth TeMIeparypy BO3AYUIHOTO MOTOKAa Ha BXOJA€ B JBUTATelb, €CIH
U3BECTHO, YTO CaMOJET coBepiiaeT MojET Ha BeicoTe 11 KM co ckopocThio 950
KM/4, a CKOPOCTb TTIOTOKA Ha BXOJI€ B IBUTaTelb cocTaBiser 180 m/c.

Bapuanrt 4.
1 BeiBenuTe 00001EHHOE ypaBHEeHHE bepHyu.
2 OcoOeHHOCTH MPSIMBIX CKAYKOB YIUIOTHEHHS.
3 B I'T/] k kaxxaomMy KWAJIOTpaMMy BO37yXa OT KOMIIpeccopa MOJBOAUTCS padoTa,
paBHas 85000 JDx/kr. Ha uto 3arpauuBaercs »ta paborta? Onpeaenutb
TEeMIIepaTypy BO3AyXa 3a KOMIIPECCOPOM, €CIIM TeMIeparypa Bo3Ayxa Ha BXOZE B
Hero ObL1a paBHoit 350 °C.

Bapuanr 5.
1 OcoGeHHOCTH KOChIX CKAaYKOB YIJIOTHEHHUSI.
2 Kakvmu BuiamMu SHEpTUH 00JaaeT ABMKYyIuiics ra3? Hanummre u
chopMynHupyiTe ypaBHEHNUE COXPAHEHUS DHEPTUU JBUKYIIETOCs ra3a B 0011emM
BHJIE.
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3 OmnpenenuTh KOMMYECTBO TEIUIOTHI, TOABOAMMOMN K TIOTOKY B KAMEPE CTOPaHUs,
qT00BI TEMIIepaTypa nmotoka ¢ 749 K Ha BXoJie B KaMepbl CTOpaHwsI IIOBBICHIIACH JI0
1450 K Ha BBIXO/I€ U3 KaMEPhI CTOPAHUS, & CKOPOCTh MTOTOKA COOTBETCTBEHHO
yBenuuuiack ¢ 130 m/c no 180 m/c.

Bapuanr 6.
1 HazoBuTe OCHOBHBIC CBOMCTBA Tr'a3a, KOTOPHIE OKA3bIBAIOT HAUOOJBIIIECE BIUSHHIEC
Ha XapakTep €ro JBUKCHUS.
2 YpaBHeHHE Diliepa 0 KOJIMYECTBE IBIKCHHUS.
3 Omnpenentp MIOMAAL TOMEPEYHOTO CEUCHHS KaHasla, YTOObI 00ECIICUUTh Pacxoj]
ra3a 250 kr/c co ckopocthio 120 m/c u uioTHOCTHIO 1,38 KI/M.

9.6.14 IlpumepHbIii IepeYeHb BAPHAHTOB 32/1aHUI ISl IPOBEIeHUs TEKYIero
KOHTPOJIA YCIIEeBAEMOCTH 110 Teme S:

Bapuanrt 1.

1 TlapameTpsl 3aTOPMOKEHHOTO IIOTOKA, OIpEACNICHHe, HMX 3aBHUCHUMOCThH CO
CTaTUYECKUMU IMapaMeTpaMHu.
2 Kak ompenensitorcst ¢GopMbl KaHalla JUisi pa3roHa M TOPMOXKEHUS Ta30BOTO
MOTOKa?
3 Ormpenenutb pacxoJ BO3AyXa Yepe3 KPUTUUYECKOE CEUEHUE COIUIa, ECIH
M3BECTHBL: [UIOMANb KPHTHIECKOTO cedeHns 0,5 M°, MONHbIE MapaMeTpsl BO3LyXa
Ha BXOJE B COILIO: HaBienue — 3-10° ITa, temneparypa — 900 K.

Bapuanrt 2.
1 BeiBon (popmyIibl CKOPOCTH UCTEUEHHUSI ra3a U3 COILIA.
2 HazoBuTe yCcnoBus )1 MOTYYSHUS JO3BYKOBOTO TIOTOKA.
3 OnpenenuTh ra3oqMHaAMHUCCKUe (DYHKIIMK TaBIICHUS, TEMIIEPATYPhl, TUIOTHOCTH,
IJIOTHOCTH TOKAa rasza, CKOpPOCTh TEMIIEpaTypy M IUIOTHOCTh ra3a B BBIXOJHOM
CEUYCHHUH COIIa, €CIIU U3BECTHO, YTO p,*= 15-10° Ia, T,* = 1500 K, p=1,1" 10° Ia.
Jns raza npussatek: K = 1,4 ; R =400 Jx/(xkr-K).

Bapuanrt 3.
1 Kputnyeckue mapaMmeTpsl ra30BOro noroka. Kputuieckas cKopocTh.
2 HazoBuTte ycnoBust AJi MOJTYYEHUSI CBEPX3BYKOBOTO MOTOKA.
3 Ompenenutb CKOpPOCTb W TApaMeTpbl COCTOSIHUS Ta3a B CEUYCHHH
CY’KMBAIOIIErOCs COIUIA, TAE JABICHUE COCTAaBIISIET 1-10° IIa, ecin Ha BXOjEC B
COIUIO MapaMeTphbl 3aTOPMOXKEHHOTO MOTOKAa COOTBETCTBEHHO PABHBI: JIaBJICHHE —
1,5-10° Ia, Temmeparypa — 900 K.

Bapuanrt 4.
1 T'azoguHamuyeckue (GYHKIMM W HMX HCIOJIb30BaHHE MPHU pacu€Tax Ta30BbIX
MTOTOKOB.
2 HazoBuTe ycnoBus 1)1 MOTYYEHUS 3BYKOBOTO ITOTOKA.
3 Ompenenuth TEMIIEpaTypy 3aTOPMOKEHHOTO TMOTOKA y TEpPEIHENW YacTH Kpblia
CaMoJIETA, JIETALIETO CO CKOPOCTBIO, COOTBETCTBYIOIIEH uncity M = 2,5 Ha BbICOTE
11000 M. ITporiecc TOPMOKEHUS CUNTATh aa0aTHBIM.

(Tema Ne 8)
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Bapuanrt 5.
1 PaGoTta 103ByKOBOIO COIJIA HA PACUETHOM PEKUME.
2 Kax onpenenstorcs Gopmbl KaHaa Uil pa3roHa U TOPMOXKEHHSI Ta30BOTO
MOTOKa?
3 OnpenenuTb CKOPOCTh raza U CKOPOCTh 3ByKa B KPUTHUECKOM CEUEHHH COILIa,
€CJIM TEMIIepaTypa raza B KpUTUHYECKOM ceueHuHu paBHa 833 K.

Bapuanr 6.
1 Pabota 103ByKOBOTO COIJIa HA HEPACUETHOM PEKUME.
2 [lpy KakuxX YCIOBUSIX BO3MOXKHO JIOCTHIKEHHE MAaKCHMAaJlbHO-BO3MOXKHON
CKOpPOCTH Ta3a?
3 Omnpenenutb CKOPOCTh UCTEUCHHSI Ta3a U3 PEaKTUBHOTO COIlIa B aTMOchepy mpH
CHeyIOIMX TaHHBIX: JaBICHHE rasa mepex comtoM — 5-10° Ila, Temmeparypa
paBHa 700 K, a naBiieHue raza Ha BbIXOJI€ U3 COILIA — 1-10° Ia.

9.6.15 IlpumepHBbIil IepeYeHb HHANBUAYAJIbHBIX JOMANIHUX 32IaHUI:
NuauBuayajabHoe n1oMainiHee 3aganue Ne 1

3agaua 1.1

JlaBieHue rasa B GaiuoHe camoiéra p = Ne-10° krc/M’, BBIPa3UTh 9TO NABJICHHC B
KIC/cM’.

3agada 1.2

JlaBnenue raza 3a kommpeccopom asurarenss Ne-10 Krc/cMm?. Bripazuts 310
JaBJICHHe: B MAILUIIMETPaX PTYTHOTO CTonba, Krc/M%, [la, MITITEMETpax BOISHOTO
cToj0Aa.

3agaua 1.3 MaHoMeTp, YCTAaHOBJEHHBIH B OTKPHITOM KaOWHE camoJéra,
HaXOJAIIErOCsl Ha 3€MJle, M HM3MEPSIONIMN JaBICHUE Macia, Moka3biBaeT Ne-6
Krc/CM? IIpH TOKa3aHuU 6apoMeTpa 752 MM.PT.CT.

1) KakoBo abOconroTHOE JaBJIECHUE Macia, BBIPAXKEHHOE B HBIOTOHAX HA
KBaJpaTHBII METp, MeramackaisiX, KWIOrpaMM-CHJIaX Ha KBaJpaTHBI MeETp,
KWJIOTpaMM-CUJIaX Ha KBaJApPATHBIM CAHTUMETP, MUJUTUMETPaX pTyTHOTO CTOJI0a?

2) KakoBbl OyayT MoOKa3aHUs MaHOMETpa B J3THX € EAUHMIAX IOCie
noabEMa camoJI€Ta Ha HEKOTOPYIO BBICOTY, r1e arMocdepHoe naBienue B = 4425
MM.PT.CT., €CJIH a0COJIOTHOE JIaBJIEHNE OCTACTCS] HEM3MEHHBIM ?

Yckopenue CBOOOTHOTO MaJICHUs CUUTaTh HOPMaJIbHBIM

(g = 9,8055 M/c*) 1 He 3aBUCAIIUM OT BBICOTHI MOABbEMA caMoiéTra. [IIoTHOCTE

PTYTH ¥ BOABI MPUHUMATh cOOTBETCTBEHHO nipu O 1 1ipu 4 °C.

3amaya 1.4

JlaBnenue raza B 6aimione 0,5 (Ne + 20) MILITUMETPOB BOJISTHOTO CTOJI0a, BHIPA3UTh
B MM.DT.CT., Krc/cM?, kre/Mm?, TTackansx.

3amaua 1.5
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[Toctpouth rpaduku U3MEHEHHUsS JABICHUSA BO3IyXa M TEMIIEpaTrypbl BO3AyXa B
3aBUCHUMOCTM OT HW3MEHEHHS BBICOTHl. 3HAUEHHE [IaBJIICHHS 110 BBICOTE U
TEMIIEPATYPHI [0 BBICOTE B3ATh U3 Tabnuubl MCA.

[To nonmyyeHHbIM Tpadukam ciesaTh BIBOJI.

Iﬁ;o > | 4 | 6 | 8 | 10 |115| 12| 14| 16| 18

20

P,
ITa

T,
K

3amauda 1.6

Omnpenenuth miotHoct Ne 10 kr rasa, 3anumaromiero oosémer 10, 20, 30 M,
Crenatb BBIBOJ O 3aBUCUMOCTH ATUX BEIUYHH MEXTY COOOM.

3amgaya 1.7

Jns u3aMepeHus MayiblX HM30BITOYHBIX JABJICHUM WM HEOOJNBIINX pa3psiKeHUU
MIPUMEHSIOTCS MHKPOMaHOMETPBHI. [TpuHnMnuanpHas cxema  mpubopa
npeacTasieHa Ha puc. 1.

Puc.1.1. K 3amaue 1.7

Omnpenenuth aOCOMIOTHOE JaBIICHUE B BO3AyXonpoBoe 1, eciau mymHa | ctonba
XKUIKOCTH B TpyOKe MUKpOMaHOMETpa 2, HaKJIOHEHHOH mon yrmioMm a=30°, paBHa
(180+No)mm.

PaGouas KMAKOCTh — CIUPT mIoTHOCThI0 P=0,8 r/cM?. TlokasaHue Gapomerpa
(0,1020 + Ne-0,002) MIla. [aBnmenue BwIpa3uTh B Ilackansax, Meramackanusx,
MM.PT.CT. U B KIJIOTPaMM-CHJIaX Ha KBAJPATHBIN CAHTUMETD.
3amaua 1.8
OnpenenuTs Ta30ByI0 MOCTOSIHHYIO, eciu npu gasieHun (N + 5) KrC/cM® 1
temmneparype 727 °C mioTHOCThIO Ta3a coctapisaeT 0,685 Kr/M°. 3agady peluTh B
cucreme CH.
3amaya 1.9
CpaBHuTe JaBieHUE raza B OajlyloHaX, M300pakeHHBIX Ha pucyHkax 1.2, 1.3, 1.4.
Kak Ha3piBatoTcsi mpuOOpHI, MOKa3bIBAKOIIME AaBieHUe B OamioHax? Ilomyuute
dbopmyny 1 BEIYUCIEHUS aOCOIOTHOTO JIaBJICHUS ra3a B OajuioHe B MacKaJsIX Mo
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BBICOTE CTOJI0A KUAKOCTH N, eCITi )KUIKOCTBIO SBIISETCS BOJIA, a 0ApOMETPUUIECKOE
JIABJICHUE U3MEPSIETCS B MM.PT.CT.

Ppl

Puc.1.2 Puc.1.3 Puc.1.4

NuauBuayajbHoOe qo0MallHee 3axaHue Ne 2

3amava 2.1

OnpenenuTh BHYTPEHHIO SHEPryI0 1 Kr BO3JyXa MPHU CICAYIOMUX 3HAYCHUIX
TEMIEPATYPhI:

tp, =20°C; t, =40°C; t3 =60°C; t, =80°C; t; =100 °C. Ilo momyyeHHBIM
JTAHHBIM TOCTPOUTH TpaUK WU3MEHEHMs] BHYTPEHHEW sHepruu |1 Kr Bo3ayxa B
3aBUCUMOCTH OT Temneparypsl. Caenarb BBIBOJ IO 3a1a4e.

3agaua 2.2

Boruucnuth paboty, coBepiiéHHy 0 1 Kr BO3yXa B MPOIECCE €r0 PaCIMpEeHUs Mpu
MMOCTOSSHHOM JAaBJieHuH p = 1,2-Ne- 10* I1a, ecnu:

a) 00bEM yBeamumiics ot 0,1 MY/kr 10 0,9 MP/KT

0) Temnieparypa yennumiach ot 473 K 1o 1000 K.

3anaya 2.3

3a cuét nmogsoaa Ne-15 > TENnOTHI pU pacIIMPEHUH 1 K BO3ayxa MPOU3BEICHA
pabora. OnpenenuTs M3MEHEHHE TEMIIEpaTyphl BO3/1yXa, €CJIM paclIMpEeHHEe
BO3]lyXa MPOUCXOAUIIO MPHU MOCTOSHHOM JaBJICHUH.

3amaua 2.4

Coxatblit Bo3ayx mpu gasnernn 150-10° Tla u Temmeparype 273 K Haxomstcst B
Gamtone oObéMoM Ne-10° m°. BenencTBie momorpeBa TemmepaTrypa BO3TyXa
MOBBICWJIACh 10 288 K. Onpenenutb KOIUYECTBO MOABENCHHOW TEIUIOTHI U
KOHEYHOE /IaBJICHUE.

3amaua 2.5

B HayaabHOM COCTOSSHMM BO3JyX MMeEN YIelabHbIM 00BbEM 0,5 M/KT T HaYyaJbHYIO
temneparypy 293 K. Ilocme moaBoga TEmIOTHI MPU MNOCTOSTHHOM JIaBJIEHUH
Temneparypa Bo3ayxa nosbeicunack Ha 100 K. Onpenenute naBneHue BO3ayXa,
KOHEUHBIN yIeTbHBIH 00bEM U KOJTUYECTBO MOABEAECHHOMN TEIIOTHI.

3amaya 2.6

Korna pabota 1 Teriora CUUuTarOTCs MOJ0KUTEIIBHBIMU M KOTJIa OTPUIATEILHBIMU?
3amaua 2.7

Kak cBsizanbl MeXIy cOOO# ymelbHbIE TEIUIOEMKOCTH Ta3a MPU TMOCTOSTHHOM
JABJICHUU U TIPU TIOCTOSSHHOM 00b&éMe? Kakas u3 3TuX BenWYWH MMeeT OoJbliee
YUCJIEHHOE 3HAUYCHHE U oYeMy?

3amaua 2.8

HazoBuTe BeJIMUMHBI, XapaKTEPUIYIOLIUE TEPMOAUHAMUYECKYIO CUCTEMY.
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3anaqa 2.9

Uro Takoe sHTponusA? MOXKHO 11 U3MEPUTH 3Ty BEIUUHUHY NTpudopaMu’?

3amauda 2.10

[Tokaxute rpaduyeckoe uzo0pakeHHe padOThl U TEIUIOTHI B MPOU3BOJILHOM
TEPMOJMHAMUYECKOM IpOIIecCe.

3amaua 2.11

Chopmynupyiite 1 3akoH TEpMOJMHAMUKM W HAMUIIUTE AHAIUTUYECKHE
BBIPQKCHHUS 3aKOHA B OOIIIEM BHUJIE, YEPE3 YHTPOIUIO, YEPE3 IHTATBITHIO.

3agaua 2.12

HanummuTe BbIpakeHHE IS OMpEneseHUsT TEXHUYECKON padOThl M TMOKAXKHUTE B
KOOpAMHATAX “P — 0" N300pakKeHUE ITON PabOTHI.

3amava 2.13

Kak BbI moHHMMaeTe, 4YTO MEPBBIA 3aKOH TEPMOJMHAMHUKHU, MOXKHO paccMaTpUBaTh
KaK MPUHITUI 3arpeta perpetuum mobile?

3anaua 2.14

Uto Takoe SHTaNbIHs, YTO OHA Xapakrepusyer? Hanumure BbIpakeHHE IS
BBIYHCIICHUS SHTAJBIIUU, U3MEHEHUs sHTanbuu. K pabouemy Temy mpu p=const
nonsenu 150 xJx/kr Temia. Ha ckolibko M3MEHUIIACh YHTANIBIHS paboyero Tena.
3amaua 2.15

["a3, cocTostHME KOTOPOTO OmpeaenseTcs Ha “P — v”” auarpamme (puc. 2.1) Toukoit
1, mepeBoauTcs B coctostaue 2 1o Tyt /c2. Ilpu aTom k razy moasoautces 80 kJ{x
HHEPryu B BUJIE TEIUIOTHI U OT ra3a noiydaercsa 30 k/[>x paboTel. 3aTeM 3TOT ke
ra3 BO3BpAIlla€TCsl B UCXOAHOE COCTOSIHUE B IIPOIIECCE, KOTOPBIN OMUCHIBACTCS
KpuBOi 2al.

CKOJIBKO HEPTUU B BUJIE TEILJIOTH HY>KHO MOABECTH B HEKOTOPOM JIPYTOM
nporecce 1d2, 9 piLI ot ra3a nonyuuts 10 k[ pabotb1? CKOJIBKO HY>KHO
MOJIBECTH WJIM O ' CTH TEIUIOTHI B Iiporiecce 2al, ecnu Ha cxkarue pacxoayercs 50

k/[>x sHEepruu B (hopme paboThI?
A

Puc. 2.1. K 3a0aue 2.15 0

NuauBuayajabHOe 10MaliHee 3aganne Ne 3
3amaya 3.1
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OnpenenuTh nOaBleHHWE BO3AyxXa B OOpPTOBOM OayuioHe camoiiéra, ecCiH
TeMmIeparypa okpyxaroniei cpeasl nosbicriiack Ha 20 K. IIpu temneparype 283 K
JaBjieHne B 6autone paBHo 150- 10° IMa.

3amauda 3.2

B nycroit 6opToBoii 6amioH EMKOCTBIO 5- 10° M* 1 Maccoii 9 kr Hakadany BO3YyX.
OnpenenuTh JaBjieHUE B OAJJIOHE, €CIM €ro Temreparypa nosbicuiack ¢ 300 1o
600 K, a macca HaIoJIHEHHOro 0aJUIoHa cTajia 9,8 K.

3anmava 3.3

OauH Kr BO3ayXa, 3aHUMAIONIMN 00bEM 2 M nox pasiaeHueM No- 10° Ila
M30TEPMIUECKH CKIMAIOT 10 gapieHmst 4-Ne-10° [Ta. Ompenenuts 00bEM BO3TyXa
B KOHIIE Mpolecca cxarusi U paboTy, COBEPIIEHHYIO BHEITHUMU CUJIaMHU.

3anava 3.4

OxuH Kr Bo3ayxa, mMerommii nasirenne 60-Ne-10* ITa u temmeparypy 300 K,
M30TEPMHYECKH paciumpsiercs a0 aasiaenust 6-Ne-10” [Ta. Onpenenuts HadaTbHbIH
U KOHEUHBbI OOBEMBI BO3/AyXa, a Takke pabOTy, COBEPIIEHHYIO BO3IYXOM U
KOJINYECTBO MOJABEIEHHON TEILIOTHI.

3agaua 3.5

B nomuTtponmHOM Tpollecce€ pACIIMPEHHs] TapaMeTpbl COCTOSIHUS —BO3AyXa
M3MEHWINCH OT 3HaueHus p; = 180-Ne- 10 ITa, 71, = 1200 K no p, = 18- Ne- 10 Ta u
T, = 900 K. Onpenenuth HauadbHBI U KOHEUHBIM yAENIbHBIE 00BEMBI U PadoTYy,
COBEpHIEHHYIO BO3AyXx0oM. [lokazarenb momuTpomnsl MPUHATH paBHBIM 7 = 1,3.
3anaya 3.6

OnpenenuTh AaBieHUE ra3a B KOHIE ada0aTHOTO PaCIIUPEHUs, €CIIM HaYaJIbHbIE
mapamerpsl p; = 20-10° Tla u v; = 0,5 m’/kr. B mporecce pacmmpenns ras
cosepmmn padory 2-10% Ji/kr. OmpenenuTh M3MEHEHHE BHYTPEHHEH SHEpPrHH
rasa.

3anmaga 3.7

Bo ckonbko pa3 ymeHbHIwics o0bEM ra3a B IIJIMHJIPE B MPOIECCE CXKATHUS, €CITU
nepen cxatieM py = 810 IMa u Ty = 300 K, a B xonmue cxarus P, = 80-10* ITa u
T, =600 K.

3anmaqa 3.8

B kakoM u3 COCTOSHUN BHYTPEHHSISI SHEpPrus | Kr BO3IyXa HMEET OOJBIIYIO
BeTHYHHY: pu AasieHnn 4,9-10° [a u 06béme 0,8 M® WM IPH TOM e AaBICHNU 1
temmneparype 1273 K?

3amaya 3.9

Moxkno nmu 1 Kr Bo3ayxa MyTEM CXKaTUs W HarpeBa MPUBECTH B COCTOSHUE,
XapaKkTepu3yeMoe CIAeAYIOINUMU TaHHBIMHU:

a) p1 = 147 10*Ia; 01 ="0,5 M/xkr; T, =373 K
6) p» = 9,57 10*IIa; v, = 0,15 M¥/xr; T7,=50K
3agaga 3.10

OHpeI[eJ'H/ITL MacCCy BO3JyXad, HaXOJAHICTOCA B KOMHATC ILIOHIA/IbIO 25 M2 u

BbicoTOM 3,2 M. IlpuHATh, 4TO Temmeparypa Bo3ayxa B komHare t = 22 °C , a
O0apomMerpuueckoe napienue B = 986,5 rlla.
3agaua 3.11
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JlaBneHue BOJIIHBIX MapOB B BO3/yxe KOMHATHI paBHO 2 klla. CkoiIbKO coepxKuTCs
BOJISIHOTO Tapa B koMHare? ILiomaas KOMHATE 25 M, BBICOTA 3 M, TeMIeparypa
Bozzyxa 25 °C . MorekynsipHas Macca BOASHOTO Iapa fy o = 18,014 xr/kmois

3amava 3.12

B KOMHaTe IIOmaabio 35 M° ¥ BBICOTOH 3,1 M BO3AyX Haxomutcs npu t =23 °C u
O0apoMeTpuueckoM nasiennu B = 973 rlla.

Kakoe KkomMyecTBO BO3JyXa IPOHUKAET C YIMLUBI B KOMHATy, €CJIHU
OapomeTpuueckoe nasneHue yeennuurcs 1o B = 1013 rlla. Temneparypa Bozayxa
OCTAaEeTCsl HOCTOSTHHOM.

3anmava 3.13

Kak onpenenuts 3Haku pabOThI, BHYyTPEHHEN SHEPTUHU U TEIUIOTHI B MOJUTPOIHBIX
npolreccax.

NuauBuayajabHoe qoMallHee 3aganue Ne 4
3agaua 4.1
Ha3oBuTe 0CHOBHBIC CBOMCTBA ABMIKYIIIETOCS rasa.
3amava 4.2
Kaknmu napamerpaMu xapakTepusyeTcs IBUKYIIUICS ra3?
3amava 4.3
Jlaiite onpenenenue unciny Maxa.
3anaua 4.4
Jlo kakoro 3HaueHWs dYHWCiIa Maxa, TOTOK Ta3a MOXHO paccMarpuBaTh, Kak
HECKHUMAEMYIO cpeny?
3angaua 4.5
OnpeaenuTh CKOPOCTh 3ByKa B BO3AyXe IIPU TEMIIEpAType:
t,=0°C;1,=-30°C;t3=30°C; t,=56 °C.
Cnenarb BBIBOJ 110 TIOJTyYCHHBIM PE3yJIbTaTaM.
3amaya 4.6
OnpenenuTh CKOPOCTh 3ByKa B BO3AyXe W Yuciao Maxa moiera caMonéTa,
aetsero co ckopocteio V = 1080 km/4 Ha Beicote H = 5 xm; H = 10 xm; H = 15
kM. CrenaTh BBIBOJ 10 TTOJTYYEHHBIM PE3YJIbTaTaM.
3amaua 4.7
Kakue ckauku o0Opa3yroTcsi mpu OOTEKaHWM TMOTOKOM TeJ, M300paKeHHBIX Ha
pucyHkax 6.1,a; 6.1,6 ; 6.1,B?

M>1 MelS D)
L
Y=10°
6.1,a

6.1,0 6.1,8

3anaua 4.8
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VYkaxxute mpuOIU3UTEIIBHO HAIMpaBICHUE CKOPOCTH TMOTOKAa 3a ckaukoM. Kaxow
Oynet nmoTok 3a ckaukom? CpaBHute M, ¢ My, M, ¢ M; 1 co CKOPOCTBIO 3ByKa.

CKATOK YILTOTHeHHA CKAYOK VILTIOTHEHHA

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

3amava 4.9

[Tpu oOTexkaHuMM CBEPX3BYKOBBIM IIOTOKOM Teja, O0Opa3yeTcsi KOHMYECKas BOJIHA
BO3MYILICHUM, C YIJIOM HAaKJIOHA rpaHu4YHON BOJIHBI o0 = 30°. OmnpenenuTs 4HCIIo
Maxa notoka. MOXeT JIn yrosi NpuHATh 3Ha4eHHE, paBHoe 90°7?

3anmaua 4.10

B nabopaTopHBIX YCIOBUAX KIMHOOOpPa3HOE TEN0 OOTEKaeTcsi MOTOKOM CO
CKOPOCTBIO, COOTBETCTBYIOIIEH unciay Maxa = 1,5. Bo3HUKIIMI TTpU 3TOM KOCOH
CKauOK YIUIOTHEHHUS U BEKTOP CKOPOCTH MOTOKa 00pa3yroT yroia o = 45°. U3BecTHoO,
YTO HOPMAJIbHO COCTAaBIISAIONIASl CKOPOCTH IMOTOKA 3a CKAayKOM YIUIOTHEHUS
yMeHbLIaeTcs B ABa pa3a. OnpenennTb CKOPOCTh MOTOKA 3a CKaukoM. OcTtaHercs
JIM TIOTOK

CBEPX3BYKOBBIM U HA KAaKOU yroJjl IOBEPHETCS MOTOK MOCIE CKAYKa, [0 CPABHEHUIO
C IEPBOHAYAJIBHBIM HalpaBJICHUEM?

3amava 4.11

["a3p1 B BeIxOAHOM ceueHun coria TPl umeror ckopocts 550 M/c U Temmeparypy
600 °C. Haiitu yncno Maxa B 3TOM CEUEHHUH.

NuauBuayajabHoe qoMallHee 3aganue Ne 5
OTBETUTH HA BOIIPOCHI:
Bompoc 5.1
Hamucate u chopmynupoBarh ypaBHEHHE HEPa3phIBHOCTH IS JKUJIKOCTH U
HECO)KMMAEMOro ras3a.
Bompoc 5.2
Jlath ompeneneHre SHTAIBNUU (TETUIOCOIEpKaHUs), Hamucath €€ dopmyiny u
CPaBHUTH BEJIMUYUHY SHTAIBIIUU C BEIMUNHOW BHYTPEHHEN YHEPTUH.
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Bomnpoc 5.3

Hanmcarb u chopMynupoBaTh ypaBHEHHE COXpaHEHUS SHEPTUU:

a) B 0011IeM BUJIE; 0) JIJIs1 SHEPTOM30JMPOBAHHOIO TIOTOKA.
Bomnpoc 5.4

Kak momyants 0600menHoe ypaBaenune bepuymmn? Hamumure u chopmynupyiite.
Bompoc 5.5

Hanmmure ypaBHeHue bepHymum U1t HEC)KUMAEMOTO TTOTOKA.

Bomnpoc 5.6

gF de dp_

Ha3oBute ypaBHeHHE F C /0

|

Bompoc 5.7

2
Quuenn T Ly =1 — 1y — J'@ - HA30BUTE YPAaBHCHUE U BEJIMYUHBI, B HEE BXOIAIIINE.
PemuTs 3a1aum: 1 P

3agaya 5.1

OnpenenuTs pacxoj BO3AyXa 4YEpe3 JBHUrareib, €CIU M3BECTHBI: OCEBas
COCTaBJISIONIAsl CKOPOCTH JBUKEHUS BO3AyXa Ha BXojie B kommpeccop (2-:Ne+180)
M/C, TIFIOTHOCTh 1,2 kr/m°, nuametp Ha BXoze B Kommpeccop 0,5 M.

3amava 5.2

[To xaHamy MEpEMEHHOTO CEYEeHMSs JIBUKETCS BO3AyX. B mepBoM cedueHUU KaHaja
miomanes 0,5 M2, ckopocTh Bozayxa 0,5 - Ne - 10 m/c W TJIOTHOCTH
0,7 kr/™m. Onpenenutrs CKOPOCTH BO3AyXa BO BTOPOM CEUEHHMM KaHala, €CIlv
mwiomans 0,14 M° ¥ [UIOTHOCTS 0,42 Kr/M°.

3amaua 5.3

[Totok ra3za BxoauT B kKaHall co ckopocThio Ne - 10 m/c. Ilpenebperas TpeHuewm,
C)KUMAeMOCTBhIO Ta3a OMNpPEACNINTh CKOPOCTh HA BBIXOAE W3 KaHajla, €ciu
OTHOILLIEHHE TUIONIAJEH BBIXOAHOTO CEUEHHs K BXOJHOMY paBHO 0,8.

3amava 5.4

OnpenenuTs CyMMY TEIUIOCOAEPKAHUS U TEIJIa, SKBUBAJEHTHOTO KUHETUYECKOU
sHeprum | kr Bo3ayxa, eciu temneparypa Bozayxa 500 K u ckopocTh IBUXKEHUS
ero 2-Ne-10wm/c.

3amava 5.5

[Ipu nBMXKEHUH PHEPTrOM30JIMPOBAHHOTO MOTOKA ra3a MO KaHaldy ero TeMmeparypa
nonusunack Ha (10+Ne)-20 K. Onpenenuth M3MEHEHUE KUHETHYECKOW >HEPTUU
rasa.

3anava 5.6

OnpeaenuTh KOJIMYECTBO MOABEAEHHOTO TEIJIa B KAMEPE CropaHus, €CIM CKOPOCTh
MOTOKa Ha BXojae BO BxogHoe yctpoiictBo 400 m/c u temmeparypa 300 K, Ha
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BBIXOJIC M3 PEaKTUBHOTO coruta ckopocth 0,5 - Ne - 1000 m/c, a remneparypa 1000
K.

3amgaya 5.7

B I'T]] k xaxaoMy KAJIOTpaMMy BO3[yXa OT KOMIIpeccopa IMOABOAUTCS pabdoTa,
paBuas 80000 JDx/kr. Ha uro 3arpauuBaercst 3Ta paborta? Ornpenenutsb
TEeMIIepaTypy BO3/yXa 3a KOMIIPECCOPOM, €CIIM TeMIlepaTypa BO3ayxa Ha BXOJE B
Hero Ob1a paBHOU (10+Ne)-25 °C.

3anmaua 5.8

Ha pabGouem konece TypOWHBI TIPH PACIIMPCHUM Ta3a TOJyYeHa MEXaHHYecKas
pabota 550000 JIx/kr. OnpenennTs Ha CKOJIBKO YMEHBIIIMIIACH TEMIIepaTrypa rasa,
€CJIM €TO0 CKOPOCTh YMeHbIuIachk oT 850 m/c 10 200 m/c.

NuauBuayajabHOe 10MaliHee 3aganne Ne 6
3amgaya 6.1
OnpenenuTh CKOPOCTh MCTEUEHHUS ra3a U3 PEaKTHUBHOTO COIUIa B arMocdepy Mpu
CIICYIOIMX NaHHBIX: AaBIeHHe rasa mepen comioMm 20-Ne-10 Ila, Temmeparypa
paBHa 700 K, naBieHue rasa Ha BbIXOJI€ U3 COILIA 1-10° IMa.
3agaya 6.2
OnpenenuTs MakCUMaJbHO BO3MOXKHYIO CKOPOCTh MCTEUEHHUS BO3[yXa M3 COILIa
MpY CHEAYIOUIMX 3HAYEHUSIX IMOJHOM Temmeparypsl ra3za nepen comiom: 500 K;
1000 K; 1500 K; 2000 K. IToctpouts rpaguueckyro 3aBUCUMOCTh MAaKCHUMAJIbHO
BO3MOYKHOM CKOPOCTH BO3yXa OT TEMIIEpaTyphI.
3amaua 6.3
[1o nanHBIM 33124y 8.2 ONPENEIUTHh BETUUUHY KPUTUUECKON CKOPOCTH.
3anaua 6.4
OnpenenuTs mapaMeTpbl COCTOSTHUS BO3yXa B KPUTUUECKOM CEUECHHH COILIA, €CIIU
M3BECTHBI MONHBIC [ApaMeTphl HA BXoAe B comio: gasienme 2-10° Ila,
temneparypa 288 K.
3amava 6.5
OnpenenuTs BEIUYUHY KPUTHUYECKOM CKOPOCTH MOTOKAa BO3yXa, €CIHU MU3BECTHO,
4YTO B MPOM3BOJIBHOM ceueHuu coria npu ckopoctu 400 m/c, temmeparypa
cocrasisiet 208 K.
3anaya 6.6
OnpeaenuTs pacxoj BO3ayXa 4epe3 JT03BYKOBOE COILIO, €CJIM U3BECTHBI: TUIOMIA b
ceuenus 0,5 M2; CKOpOCTh MoToKa B ceueHun 180 m/c, mnotHOCTh Bo3ayxa 1,05
Kkr/M°.
3amaua 6.7
OnpeaenuTh CKOPOCTh U TTapaMeTPhbl COCTOSIHUS Ta3a B CEYCHUU CY>KUBAIOIIECTOCS
corma, rae gapnerne 10° [1a, ecim Ha BXOJE B COILIO MAPAMETPHI 3aTOPMOKEHHOTO
MOTOKAa COOTBETCTBEHHO PaBHBI:
- nasnenue 1,5-10° Ia, temmneparypa 900 K.
3amgaya 6.8
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OnpenenuTs TeMOeparypy 3aTOPMOXKEHHOTO IMOTOKA Y MEpeIHed 4YacTH Kpblia
caMoJIeTa, JIETSAIEr0 CO CKOPOCThIO, COOTBETCTBYIONIEH yncity M = 2,3 Ha BbICOTE
12000 M. ITporecc TOpMOKEHUSI CUUTATH aIMa0ATHBIM.
3agaya 6.9
JInst  cy’KMBArOUIErocss COMJIa W3BECTHBI CIEAYIOIIUE JaHHBbIC: IapaMeTphbl
3aTOPMOYKEHHOTO MOTOKA BO3IyXa HA BXOAE B COIUIO: maBienme 2,5-Ne-10° Ila,
temmeparypa 1000 K; armocdeproe masnenue 1-10° ITa, pacxox Bosmyxa 50 kr/c.
OnpeaenuTs MI0IIAlb BEIXOAHOTO CEUCHHS COILIa, TapaMeTPhbl COCTOSIHUS BO3AyXa
U CKOPOCTh ITOTOKA B 3TOM CEYEHUH.
3amava 6.10
OnpenenuTh CKOPOCTh Ta3a U CKOPOCTh 3BYKa B KPUTUUYECKOM CEUYEHUU COILIA,
€CJIM TEMIIEpATypa ra3a B KpUTu4eCcKkoM ceueHuu 833 K.
3agaua 6.11
OnpenenuTs pacxoj BO3AyXa 4epe3 KPUTUUECKOE CEUEHUE COILIA, €CIU U3BECTHBI:
IUIOWIAb KPUTHYECKOro cedeHust 0,5 M: TOIHBIC MapaMeTpbl Ha BXOIE B COILIO:
nasienne — 2,5-Ne-10° I1a, Temmeparypa 900 K.
3amgaua 6.12
OnpenenuTh razofuHaMuyeckue (YHKIUU JTABJICHUS, TEMIEPATypbl, TUIOTHOCTH,
IJIOTHOCTH TOKa ras3a, CKOpOCTb, TEMIEpPATypy U IUIOTHOCTh ra3a B BBIXOJHOM
CEUCHHH COILTA, SCIM M3BECTHO, 9T0 Py = (15+Ne)-10° ITa, T, = 2000 K, p. =
1,2:10° Ia. Jliia raza npunaath: K = 1,4; R = 400 [Ix/(kr-K). Onpenenuts Takxke
pa3Mepbl BHIXOAHOTO CEUEHUS COTLIa, €CIIM PAcXO/Ibl ra3a cocTaBisatoT 2-No Kr/c.
3amgaua 6.13

Kakoe comio HYKHO YCTaHOBHTb, 4YTOObI TIOJHOCTBIO HCIIOJNIB30BATh
pacrnojiaraeMblii Tiepenaj JaBJIeHUHd TpPH MCTEUECHUU BO3AyXa OT HadaJbHBIX

MapaMeTpoB p; =25 Mllau T ; = 423 K no nmanenwus, p. = 1,4 Mlla? Kakoa

JNEHUCTBUTENbHAS CKOPOCTh UCTEUEHUS, €CIU KOAP(ULIMEHT CKOPOCTHU COILIa paBEH
0,97
3anaqa 6.13

[Io manHbM 3amaum 8.13 onpenenuTs AEHCTBUTEINBHYK) CKOPOCTh MCTECYEHUS

BO3/yXa JIJISl Pa3HBIX 3HAYEHUI TeMiiepaTypsl Ha Bxoze B comio 7= 503 K u 600
K, 1 1o mosy4eHHBIM pe3ylibTaTaM C/IesiaTh BBIBO/I.

9.6.16 IIpumepHbIii NepeYeHb IK3aMEHAIIMOHHBIX BONPOCOB:

1 Tepmomunamuueckue cucrtemsl (TJC), onpenenenue, cocraBubie yactu TJC,
3aKkpeIThie U OTKpbITEIE TIIC.

2. I'a3 kak pabouee Teno. MaeanbHblii U peanbHbIA T'a3bl. YPABHEHUE COCTOSIHUSA
UJI€aIbHOTO rasa.

3 IlapameTpsl cocTosiHUS pabodero Tena, onpeaeiaeHue, ux Gundeckas CylHOCTb,
€IMHHILIBI U3MEPEHUSI.

4 Omnpenenenue, rpaguueckoe M300pakeHHE TEPMOAMHAMUYECKOTO Ipolecca.
OOpaTuMbIii 1 HEOOPATUMBII TIPOIECCHI.
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5 Pabora raza, kak opma mepemadn dYHEPTUH B TEPMOIUHAMHYECKOM IPOIIECCe.
['padmueckoe n3odpakeHue.

6 Temnora, kak Qopma mepegadyd HEPrUUd B TEPMOJUHAMUYECKOM IpOIIecce.
OHTponus.

7 BHyTpeHHs dHEprus TepMOJMHAMUYECKON cHucTeMbl. V3MeHeHne BHYTpEeHHEU
DHEPTUU. DHTAJIBIIHSL.

8 TermoémkocTh raza. Buasl TeroémMkocTi. YpaBHenue Maiiepa.

9 CymHOCTh MEpPBOTO 3aKOHA TEPMOJUHAMHUKH. AHAIMTHYECKOE BBIPAKCHHE
MIEPBOTO 3aKOHA TEPMOJUHAMUKH.

10 IMocnenoBarensHOCTh U 00BEM pacuéTa TEPMOAMHAMUYECKUX TPOIIECCOB.

11 Omnpenenenue, OCYIIECTBICHUE, WCCIEIOBAHUE OCHOBHBIX (MACATIBHBIX)
TEPMOJUHAMUYECKHX TTPOIIECCOB.

12 O6ob6maroriee 3HaYCHNE MTOJIUTPOTTHBIX TIPOIIECCOB.

13 Kpyrosbie nporieccsl (1ukbl). [IpsiMbie 1 00paTHbIE IIUKITHI.

14 Tuxn Kapno. Teopema KapHo.

15 CymHocTh BTOPOTO 3aK0HA TepMOuHAMUKH. OCHOBHBIE (DOPMYITUPOBKH.

16 BTtopoii 3ak0H TEpMOJIMHAMUKYU U YHTPOIIHA.

17 OcoOeHHOCTH TEPMOAMHAMUYECKOTO METO/Ia UCCIEAOBAHUS [IUKIOB TETIOBBIX
JIBUTATEIICH.

18 Cxema ycTpoiicTBa U puUHIUI padoThl aBUaiMoHHbIX ['T]I.

19 Pacuét u ananu3 uaeansHoro nukia ['T/].

20 Ompenenenre mapaMeTpPOB pabOYEro Tella B XapaKTEPHBIX TOYKAX HUICATHLHOTO
uukia I'T/I.

21 Cxkopocth 3Byka. Uucino M. Jlo3BykoBasi, 3ByKOBasi, CBEpX3BYyKOBasi CKOPOCTH
JBIDKEHUS Ta3a.

22 PacripocTpaHeHHE ClTa0bIX BOMYIIICHUH B ABMKYIIIEMCS Ta3e.

23 O0TekaHue CBEPX3BYKOBBIM IMOTOKOM IIOCKON CTEHKH, BBITHYTBHIX M BOTHYTHIX
ITIOBEPXHOCTEMN.

24 Ckayku YIUIOTHEHHUS, MX OCOOeHHOCTH. M3MeHeHHe mapameTpoB MOTOKa B
CKauKaX YIUIOTHEHUS.

25 YpaBHEHUE HEPA3PHIBHOCTH.

26 YpaBHEHHE TIEPBOTO 3aKOHA TEPMOAMHAMUKH JJIsl IBMOKYIIIETOCS ras3a.

27 YpaBHEHUE COXPAHEHUS YHEPTHUH.

28 O600menHoe ypaBHeHne bepHymm.

29 YpaBHeHue Dilyiepa 0 KOJIUYECTBE ABUKEHUS.

30 YpaBHeHue Dityiepa 0 MOMEHTE KOJIMUECTBA ABUKEHUSI.

31 YpaBHenue npoduisi CTpyH AJi SHEPTroU30JIUPOBAHHOTO MMOTOKA O€3 TPEHHUS.

32 ComnoBbie u auddyzopubie kaHaiabl. OCHOBHBIE 3aKOHOMEPHOCTU TEUCHUS
ra30BOTO IMOTOKA B KaHAJaX MePEMEHHOTO CCUCHUSI.

33 [lapameTpsl 3aTOPMOKEHHOTO TIOTOKA Ta3a (TMOTHBIC TTapaMeTPhl).

34 CxkopocCTh IBMKEHUS Ta3a B corie. MakcumanbHO-BO3MOXKHAsI CKOPOCTH Ta3a.
35 Kputndeckast CKOPOCTh U KPUTUUECKHUE TTApaMEeTPhI rasa.

36 Tl'azoguHamuyeckne (PYHKIIMM W MX HCIOIB30BAHUE TPH pacy€Tax Tra3oBBIX
MTOTOKOB.
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37 VYcnoBusi MoONydeHHUs JO3BYKOBBIX, 3BYKOBBIX M CBEPX3BYKOBBIX CKOpPOCTEM
TEYECHUH rasza.

38 Pabora A03BYKOBOTO M CBEPX3BYKOBOI'O COIJIa HA Pacu€THOM U HEPACUETHOM
pexuMax.

39 Pacxon raza yepes coruio, pakTopsbl, BIUSIONINE HA PACXO/]l ra3a.

40 Oco0eHHOCTH pa3roHa rasa M TOPMOXKEHHS TOTOKa Ta3a MIpH Pa3IMYHBIX
BO31EUCTBUSIX.

41 OcHOBHBIE 3a7]a41 TEOPUHU TEIII000OMeHa. Busl mepenoca terna.

42 TemneparypHoe none. [ pagueHt Temneparypsl. 3akoH Dypre.

43 TemnaonpoBOAHOCTh MIIOCKUX OAHOCIOWHBIX U MHOTOCIOMHBIX CTEHOK.

44 KoHBEKTHUBHBIN TeII000MeH. YpaBHeHre HproToHA.

45 TIpumeHeHne TeOpHH MoI00Us K pacuéTy KOHBEKTUBHOW TEIUIOOTIAYH.

46 Kputepun momodus MpOIECCOB KOHBEKTUBHOTO TeIuiooOMeHa. Teopembl
nojoousi.

47 TennooOMeH n3ydyeHUueM. 3aKOHbI TEIJIOBOTO U3ITYYECHHUS.

48 OcoOEHHOCTH TEIJIOBOTO U3JTYyYSHUS Ta30B.

49 3anuTHbBIE YKPaHHI.

50 TemooOMeHHBIE anmaparbl, HA3HAYCHUE, OCHOBHBIE THUIIbI, UX MPUMEHEHHUE B
aBUAIIMOHHOUN TEXHHUKE.

51 Metozpl pacuéra peKynepaTuBHBIX TEINIOOOMEHHBIX araparos.

52 CniocoOsI oBkIIIEHUS Y3PPEKTUBHOCTH TEIMIIO0OMEHHUKOB.

53 MeTozp! TEMI0BOM 3aIIUTHI JIEMEHTOB KOHCTPYKITMK aBHanmuoHHbIX ['T/I.

TunoBblie pacyeTHble 3aJa4M VISl NPOBeJAEHHs] TEKYUIero KOHTPOJIS
ycreBaeMoCTH

3agada Nel

[TocTtpouth rpadviku MU3MEHEHUsS NaBICHUS BO3AyXa M TEMIIEpaTyphl BO3AyXa B
3aBUCHUMOCTH OT HW3MEHEHHS BBICOTHI. 3HAUEHHE [IaBIICHHS TI0 BBICOTE U
TEMIIepaTyphbl MO BBICOTE B3ITh U3 Tabmuik MCA.

[To momyueHHbIM Tpadukam cenaTh BIBOJL.

B 19 1 2 | 4| 6 | 8 | 10 |115| 12 | 14 | 16 | 18

KM

20

P,
I1a

T,
K

3agaua No2

JIst m3MepeHrs MallbIX H30BITOYHBIX JaBICHUHN WM HEOOBIIHNX pa3psHKEHUN
OPUMEHSIOTCST  MUKpoMaHoMeTphl.  [IpuHnmnmanbhas  cxema — mpubopa
npeacrasiieHa Ha puc.1.1.
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Omnpenenuts aOCONIOTHOE AaBIICHUE B BO3AyX0onpoBoje 1, eciou muHa | ctonba
KUJKOCTH B TPyOKE MHKpOMaHOMETpa 2, HaKJIOHEHHOM moxa ymioM 0=30°, paBHa
180MM.

PaGouyast KUAKOCTh — coMpT mioTHOCTEIO P=0,8 r/cv®. TTokazaHnue GapomeTpa
0,1020 MIla. /laBnenue Bwipazuth B llackansx, Meranackansix, MM.pT.CT. © B
KWJIOrpaMM-CUJIaX Ha KBaJPATHBIA CAHTUMETD.

3amauga Ne3

['a3, cocTosiHME KOTOPOTO ompeaenseTcs Ha “pP — v auarpamme (puc. 2.1) Toukoit
1, mepeBoauTcs B coctostHue 2 1o Tyt /c2. Ilpu 3Tom k razy moasoautcs 80 kJ{x
HHEPrUy B BUJIE TEIJIOTHI U OT ra3a noaydaerca 30 k/x padoTel . 3aTeM 3TOT ke
ra3 BO3BPAILAETCA B UCXOAHOE COCTOSHHE B MPOLIECCE, KOTOPHIM OMUCHIBAETCS
KpuBoOi 2al.

CKOJIBKO 3HEpPruy B BUJE TEIUIOTHI HY>)KHO ITOIBECTH B HEKOTOPOM JIPYyTOM
nporiecce 1d2, uro0sl ot raza monyuuth 10 Kk paboThi? CKOJBKO HYKHO
MOJIBECTH MJIM OTBECTH TEIUIOTHI B TIporiecce 2al, ecnu Ha cxxarue pacxoayercs 50
k /[ sHepruu B hopme paboThI?

3amagalNed

JlaBneHne BOISAHBIX MapOB B BO3yXe KOMHAThI paBHO 2 klla. Ckonabko conepx utcs
BOJSIHOTO Tlapa B koMHare? Ilnomans komHATHI 25 M7, BBICOTA 3 M, TeMIieparypa
Bosayxa 25 °C . MonekynsapHas Macca BOISHOIO 1mapa Hy_g = 18,014 kr/kmonb

3amaua No5

B naGopaTopHBIX yCIOBUAX KIMHOOOpa3HOE TEI0 OOTEKaeTcss MOTOKOM CO
CKOPOCTBIO, COOTBETCTBYIONIEH unciay Maxa = 1,5. Bo3HUKIIMI TIpU 3TOM KOCOH
CKauOK YIUIOTHEHHUS U BEKTOP CKOPOCTH MOTOKa 00pa3yroT yroi o = 45°. U3BecTHo,
YTO HOPMAJbHO COCTAaBISIONIAsl CKOPOCTH IIOTOKA 3a CKAYKOM YIUIOTHEHUS
yMeHbIIaeTcsl B ABa pa3a. Onpeaenutb CKOPOCTh MOTOKa 3a ckaukoMm. OcTtaHercs
JIM TIOTOK CBEPX3BYKOBBIM M Ha KaKOW Yroi MOBEPHETCS MOTOK MOCJE CKaykKa, 1o
CPaBHEHUIO C IEPBOHAYAIBHBIM HAIIPaBICHUEM?

TunoBble CUTyallHOHHBIE 3aJa4M JJf NPOBeIEHUS TeKYyLIero
KOHTPOJISI yCIIeBA€MOCTH
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3amaua Nel

KII/[ snexkrpudyeckux MalllMH HE OIycKaeTrcss Huxke 85 % W MOoJHUMAaeTcs K
TEOPETUUYECKHU Pa3pEIIEHHOMY TMEepPBbIM 3akoHOM TepmoauHaMuku (100 %),a KIT/]
TEIUIOBBIX MalMH He mogHuMaeTcs Boiie 40 — 45 % Ilouemy? C dyem CBSI3aHBI 3TH
npo6eMbl? APryMeHTUPYHUTE CBOM OTBET.

3agaua Ne2
[IpoBequTe aHanu3 TEHACHIMN pPA3BUTHSA COBPEMEHHBIX TEIUIOBBIX MAIIMH Ha
O0CHOBE TeopeMbl KapHo. ApryMeHTHUpyHTE CBOU OTBET.

3amaga Ne3

[ToueMy HEBO3MOXKHO CIPOCKTHPOBATh JIBUTATEIh WM MTPOAHATU3UPOBATH padOTy
OTIICJIbHBIX Y3JIOB CHJIOBOM YCTAaHOBKM JIETATEIIBHOTO ammapara He 3Has
3aKOHOMEPHOCTEN TEUECHMUsS T'a30BOr0 IOTOKA, HE BiaJes 3aKOHAMHU U METOHAAaMHU
ra3oBOM TUHAMHUKNA? APryMEHTUPYWUTE CBOM OTBET.

3amaua Ned

[IpoBenuTe aHanM3 TEHACHIIMNA Pa3BUTHS COBPEMEHHBIX METOJOB TEIJIOBOM
3allUTHl  AJIEMEHTOB KOHCTPYKIIMM aBUALIMOHHBIX jaBurareneid. IIpuBemure
MPUMEPHl HCIIOJIB30BaHUS METOJOB 3aluThl Ha Poccuiickoit u 3apyOexHOMH
TEXHUKE.

IIpumepHasi KOHTpPOJIbHAsI padoTa

3anada 1.
Uucno Maxa B ceuennn notoka pasHo 0,6. Onpenenutb, CKOPOCTh BO3AYyXa B 3TOM
CEUeHUH, eciiu Temrieparypa ero 284 K.
3agaua 2
JletarenbHbIN anmapar coBepiiaeT mojiér co ckopoctbio 800 km/4. Omnpenenutb
pacxol BO3AyXa 4Yepe3 BXOJHOE YCTPOMCTBO, €CIM M3BECTHBI, YTO JUAMETP
BXOJHOTO YycTporcTtBa paBeH 0,5 M, IUIOTHOCTh BO3AyXa B 3TOM CEYEHUU
cocrasmster 1,5 kr/m’, a CKOpOCTh TIoTOKa coctanisier 0,7 - V..
3anaya 3

Kak u3meHuTCs peskxuMm pabOThl COIUIA, €CIIM JIaBJICHHE Ha BBIXOJIE U3 COILIA
MOHM3UTE 710 P= 13,227-10° [1a? Onpenennte mapamMeTpsl BO3IYyXa M BETHUHHY
CKOPOCTH Ha BBIXOJIE U3 COILJIA.

IIpuMep 3K3aMeHAIIMOHHOIO OMJIEeTA, BKJIIOYAIONIET0 TEOPeTHYeCKU
BOIIPOC, PACYETHYIO M CUTYaIlHOHHYIO 32124y
1 CymHOCTh MEpPBOrO 3aKOHA TEPMOAMHAMUKHU. AHAJIUTHYECKOE BBIPAKECHHE
MEPBOTO 3aKOHA TEPMOJUHAMUKH.
2 PaboTa 103BYKOBOTO COIlJIa HA PACYETHOM PEKUME
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3 B pesynbrare cxatus Bozayxa B kommpeccope [T/l naBneHue yBeanuuIoCh J10
15*10° ITa, a Temmeparypa 10 480 K. OmpeennTts MIOTHOCTb BO3AYXA HA BBIXOC
U3 KOMIIpeccopa.

10 MeTognueckue peKOMEHAANNH IJIs1 00yHAKOLIUXCS 110 0CBOECHUIO
TUCHMILTHHBI

N3yuenue JTUCHUTUTAHBI «Tepmonuuamuka u TEIJIONIEpeIayay
OOy4aroImUMHCS OPTaHU3yeTCs] B CICAYIOMUX (GopMax: JICKIUU, MPAKTUYECKUE
3aHSATUA MO PYKOBOJCTBOM IIPENOJlaBaTelii U CaMOCTOATENIbHasi pabora
CTY/ICHTOB.

W3ydeHne KakIoro pasnena peKOMEHIYEeTCsl HaunHaTh ¢ aHalln3a O0IIel ero
CTPYKTYpPhl M Kpyra paccMaTpUBaE€MbIX BOIPOCOB, 3aTe€M NEPEUTH K H3YUYEHUIO
MaTrepuaia o TeMaM.

Jlekuuu SIBJISIIOTCS OAHUM W3 BaXXHEHIIMX BHUJOB Yy4YEOHBIX 3aHATUNA H
COCTaBJISIIOT OCHOBY TEOPETUYECKOM MOATOTOBKH OOYYAIOIIUXCS MO JUCIUIUIMHE
«Tepmonunamuka u®  Temonepenada». Jlekumss WMMeeT — UENbO  JaTh
CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM M0 AUCHUIUIMHE, PACKPBITh
COCTOSIHHE W  TIEPCHEKTUBBI  Mporpecca KOHKPETHOM o0JacTh  HayKw,
CKOHIICHTPUPOBATh BHUMAHUE Ha HAMOOJIEe CIOKHBIX U Y3JIOBBIX BOIIPOCAX.

OTa 1elb ONpeaeyseT IUIAKTUYeCKOE Ha3HAYeHUE JICKIHUH, KOTOpOe
3aKJTIOYAeTCsI B TOM, 4YTOObI O3HAKOMUTH OOY4YarOIIUXCS C OCHOBHBIM
CoJIepKaHUEM, KaTeTOPUSMU, IPUHIIUIIAMU U 3aKOHOMEPHOCTIMH U3y4aeMON TEMBbI
U TpeaMeTa OOydeHHsS B II€JOM, €ro IVIaBHBIMU HWJESIMH M HAaNpaBJICHUSIMU
Pa3BUTHS, €r0 MPUKIAAHONW cTOpoHOU. Ciyinas JIEKIUI0, HEOOXOUMO HAy4YUThCS
BBIJICTISATh U (DUKCUPOBAThH €€ KITI0YEBbIE MOMEHTHI, 3alUChIBas MX 0oJiee YETKO U
BBIJICIISIT KaKUM-JIHOO criocoboM u3 obmiero Ttekcra. Kpome Toro, HeoOXOIUMO
HAYYUTHCS JIeTaTh MTOHATHBIC I 00Y4aloerocss COKpaIIeHus TPy 3aluCh TEKCTa
JICKIIUU U, B LIEJIOM, CTPEMUTHLCS OCBOUTH OBICTPYIO MaHEPy MHUChMa.

[Tone3Ho mNPUMEHSTh KaKylo-THOO YIO0OHYI0 CHCTEMY COKpalleHuH U
YCIIOBHBIX 0003Hau€HUN (M3 W3BECTHBIX WU BBIPAOOTAHHBIX CAMOCTOSITENIBHO),
YTO TIOMOXKET 3HAUYUTEIBHO YCKOPUTH Mpolecc 3anucu Jekuuu. [Ipu BegeHuun
KOHCTIEKTa JIEKIIUM HEOOXOAMMO YETKO (DUKCHPOBATh PyOpUKAIIMIO MaTephania —
pasrpaHUYCHUE pa3/esioB, TEM, BOIPOCOB, maparpadoB u T. . KadecTBEHHO
CICJIaHHBIA  KOHCMEKT JIEKIIMH  TMOMOXET oOydaroumcss B Mpolecce
CaMOCTOSITeNIbHOM pa0OThl, TIOJITOTOBKE K MPAKTUUYECKUM 3aHSITHUSM, BBIITOJHCHUU
JIOKJIaJIOB, TIPU TIOJIFOTOBKE K CAaue dK3aMEHa.

Texymuii onpoc ycrneBaeMOCTH OOYYaroImMXCS MPUMEHSIETCS sl OLIEHKHU
YPOBHSI OCTaTOYHBIX 3HAHUU MYTEM MPOBEICHUS OMPOCa C MUCbMEHHBIM OTBETOM.

KypcoBoii MpOEKT BBIMONHSIETCS B COOTBETCTBUM C METOAUYECKUMU
YKa3aHUSM IO BBIIIOJIHEHUIO KypPCOBOTO MPOEKTA C LEJIbI0 3aKPEIJICHUS CTYIEHTOM
TEOPETUYECKUX 3HAHUN W MPAKTHYECKUX HABBIKOB, KOTOPHIE MO3BOJISIOT HAYYHO
O00OCHOBAaHHO ¥  TEXHHYECKHM TPAaMOTHO  OCYIIECTBISTh  TEXHHYECKYIO
OKCIUTyaTaIlMi0 BO3IYIIHBIX CYI0B, (POPMUPOBATH CO3HATEIHLHOE U TBOPUYECKOE
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OTHOIICHWS K BBHIMIOJHEHUIO TPEOOBAaHMM, COIEpPKAIMMUXCI B JIOKYMEHTax,
periaMeHTUPYIOIIUX TEXHUYECKYIO SKCILTyaTalHIo

[lear mpakTUYECKUX 3aHATUA — 3aKpENUTh TEOPETUYECKUE 3HAHUA,
MOJIyYCHHbIE CTYJEHTaMU Ha JEeKIMSIX M B PE3yJabTare CaMOCTOATEIHLHOTO
U3YYCHHUS]  COOTBETCTBYIOUIMX  pa3/lelioB  PEKOMEHIYEeMOW  JIUTeparyphl,
HEOOXOIUMBIX JJIs MOCIEAYIONEH MPOPECCUOHATBLHON NeATeIbHOCTH — OBJIAJICHUE
METOJIMKOM aHAJIM3a U MPUHSATUS PEIICHUM.

JIroboe  mpakTHYEeCKOe  3aHATHE  HAYMHACTCA, KaK  TPaBWIO, C
bOopMyITHPOBaHMS €0 MEJIEBBIX YCTAHOBOK. TeMBI MPAaKTUYECKUX 3aHATUN 3apaHee
coobmarorcss oOyyarommmcsi s TOro, uYTOObl OHU HMMEIHW BO3MOXKHOCTb
MOJITOTOBUTBCS W TPOPabOTaTh COOTBETCTBYIOIIHE TEOPETUUYECKHE BOIPOCHI
JUCITUTITHBI.

CamocTosiTennbHas paboTa CTyACHTa SBJISETCS BAXXHOM COCTABHOM YaCThIO
y4eOHOTr0 MpoIlecca U MPOBOAUTCS B IEJSIX 3aKPEIICHUSI U yIIIyOJIeHUs] 3HAHUMH,
MOJIYYCHHBIX Ha JICKIUSAX U APYTUX BUJIAX 3aHATHUM, BHIPAOOTKH HABBIKOB PA0OTHI C
JUTEPATypoOl, AaKTUBHOTO TIOMCK HOBBIX 3HAHUM, BBIMOJIHEHUS JOKJIAJOB,
MOJIFOTOBKHU K MPEACTOSIIUM 3aHITHSIM.

[enpio camocTosATETbHON PabOThl OOyYAIOMUXCS PU U3YYEHUH HACTOSIIEH
y4eOHOM TUCIUILINHBI SBJISETCS BBIPAOOTKA UMU HABBIKOB pa0OTHI ¢ HOPMATUBHO-
MIPaBOBBIMH AKTaMH, HAYYHOW M Y4eOHOM JUTEpaTypou, APYyTUMH UCTOYHUKAMH, a
TaKKe  pa3BUTHE Yy  OOy4alomMXCSd  YCTOMYMBBIX  CIHOCOOHOCTEH K
caMOCTOsITeIbHOMY (0€3 TIOMOIIM TMpernojaBaTeisi) H3Yy4eHHUI0 U 00paboTke
MOJTy9CHHON WH(OPMAITNH, BRITOTHCHUIO WHANBUATYyaTbHBIX TOMAITHAX 33 JaHUH.

Texymuii KOHTPOJIb YCTIEBAEMOCTH CTYJAEHTOB OCYIIECTBIISIETCS JJISI OIICHKU
YPOBHSI OCTaTOYHBIX 3HAHWUH MyTEM MPOBEACHUS TEKYIIUX OMPOCOB, PEIICHUS
pacUeTHBIX W CHUTYallMOHHBIX 3aJ]lad, KOHTPOJBHBIX padOT, 3alIUThl KYpPCOBOTO
MpoeKTa W JabopaTopHOW pPaOOThI, BHIMOJHEHUS WHIWBUIYAJIBHBIX JTOMAITHUX
3aJaHUM.
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PaGowyass mporpaMma JUCHWIUIMHBI COCTaBI€Ha B COOTBEICTBHH C
tpeboBarusvu PI'OC BO mo crmenmaneHOocTH 25.05.05  Oxcmmyaranus
BO3IYIIHBIX CYJIOB ¥ OpraHU3aIlis BO3AYIIHOIO J{BAKEHNS.

IIporpamma paccMOTpeHa U YTBEpKAeHa Ha 3acefanuu Kadenpsl Ne 24
«ABHAIMOHHON TEXHUKH U JUATHOCTHKE» « 5  » LLLLLPR 2026 roga,
npotokonr Ne /0 .

PazpaboTrumnku:

Crapmuii npenonaBaTeilb /ﬁ//////@% / Huxudopos A.U.

(yuenasn cmenenv, yuenoe 36anue, pavunus u unuyuane: padpabomuuxos)

3aBemyromuii kadenpoit Ne 24 «ABuanoHHON TGXHHWOCTHKH»
K.T.H., IOIICHT IlerpoBa T.B.

(yuenas cmenenv, yueroe 36anue, pamunus u UHUYUANs! 3a8edyiouye20 kageopoil)

IIporpamma cormmacoBaHa:

PyxoBogutens OITOIT 4
K.T.H., JOIIEHT 74 Ilerposa T.B.

A
(yuenas cmenenv, yuenoe 36anue, pamunus u unuyuanel pykosooumens OIIOII)

[IporpamMma paccMOTpeHa U coIvIacoBaHa Ha 3acelaHuu YueOHo-
METOANYECKOTO COBETa YHUBEPCUTETA K 27 » (et 202§ roxa,
npotokon Ne 7 .
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