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1 e ocBOeHHUST JUCIHUILIMHBI

Hemamu ocBoeHus aucHUIUIMHBL «TepMoarHamMuka M TeIonepenadar
ABJISIIOTCS  ()OPMHUPOBAHWE 3HAHWUW, YMEHMM W HABBIKOB Ui YCHEIIHON
npOo(EeCCUOHATIBHON ~ IEATENBHOCTH B 00JacTH OpraHu3aluud  TEXHUYECKOrO
oOcnyxuBaHus U pemonta BC, B yacTu Teopuu pu3HMUECKUX MPOLECCOB B3AMMHOTO
npeoOpa3oBaHus TEIUVIOBOM M MEXaHWYECKOM SHEPruu B TEIUJIOBBIX JIBUraTels,
YMEHUH M HaBBIKOB €€ MpUMEHEHUs B TMocieayromed mnpodeccuoHaIbHOMN
JESTEIbHOCTH IO OpraHM3allUd TEXHUYECKOro OOCIYXUBAaHUS M pPEMOHTa
BO3yIIHBIX CYZOB.

JU1st HOCTUKEHUS ITOCTABIICHHBIX 1LIEJIEH B paMKaxX JUCLUIUIMHBI PELIAOTCs
CJIEYIOLIUE 3a0a4u:

- OBnageHue MeTOJaMHM M NPUEMAMHU HCIIOIb30BaHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX  JUCHUUIUIMH B  NPO(EecCHOHAIbHON  J1eATeIbHOCTH,
IIPUMEHEHUE  METOJOB  MAaTEMaTHYECKOTO  aHAIM3a W MOJACIHMPOBAHMS,
TEOPETUYECKOTO M JKCHEPUMEHTAIIBHOTO  MCCIENOBAaHHUS IIPU  PELICHUU
po(eCcCUOHANIBHBIX 3a/1a4 HA OCHOBE 3HAHUH TEPMOJUHAMUKH U TEILJIONEpEIauH;

- OBnageHue HaBBIKAMHM pacyeTa [apaMeTpOB  TEPMOJMHAMHYECKUX
MIPOILIECCOB, IMPOTEKAIONIMX B ABHALMOHHBIX [IBUTAaTENSIX, B KOHCTPYKLHMH U
CUCTEMAaX BO3AYIIHBIX CYJOB C LEJIbI0 TOATOTOBKM K CaMOCTOSITEIbHOM,
MHIMBUIyaJIbHOM paboTe, NPUHATHA OTBETCTBEHHBIX PELICHUM B paMKax CBOEH
npo¢ecCUOHATbHON KOMIIETEHIINH;

JucuunianHa o6ecreynuBaeT MOAroTOBKY 00y4aroIIerocs K peleHuo 3a1a4
po(hecCUOHATTBHON JeSATEIbHOCTH IKCIITYyaTalluOHHO-TEXHOJIOTUYECKOTO TUIIA.

2 Mecro aucuunianuel B cTpykrype OITIOII BO

Jucimurmaa  «TepMonuHaMuka W Terionepenada» MpeiCcTaBisieT coOoi
JTMCLUTUINHY, OTHOCsIIytocs K O0si3atenbHOoM yacTu bioka 1 Jlucuurinael (MoIynn).

JucuumuHa «TepMonuHaMuKa U TEIIonepeaaday 0asupyercs Ha JUCLUILUIMHE
«[IpuknagHas reoMeTpusi W MHXKEHepHas Tpadukay; «Bbicmias wMaremMaTHKay;
«Uudopmarnka»; «ONEKTPOTEXHUKA U JJEKTPOHUKAY; «Du3uka»; «YueOHas
(o3HakoMuTENBHASL TIpakTHKA)»; «Teopusi HagexkHOCTHU»;«MarepuajioBeeHle U
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX MaT€pPHAIIOB.»

JucturmuHa « TepMoauHaMuKa U TETIonepeiaday sSBisieTcs 00ecreynBaroIiei
s gueruminH: - «Texauueckass  mexanuka»; «boproBbie  MH(MOpPMAIMOHHO-
YIPAaBJISIIOIINE CUCTEMBDY; «YueOHas (03HAKOMUTEIIbHASI TIPAKTUKA)».

Jlucumrmea usyvaercs B 4 ceMecTpe.

3 Komnerenuuu ody4yamouierocsi, popmupyemsoie B pe3yjibTare 0CBOCHHS
AUCHMILTHHBI



[Ipouecc ocBoeHusT auCHUIUIMHBL «TepMOAMHAMUKA U TeIUIonepeaadar
HaIpaBJICH Ha (HOPMHUPOBAHUE CICTYIONUX KOMIIETECHITUH:

Kox xomme- Pe3ynbTaT 00y4yeHUs: HAMMEHOBAHUE KOMIIETCHIIUHY, UH/TU -
TEHILIMW/ UHIA- KaTopa KOMIETEHIIUU
Katopa
OIIK-10 Cnioco0eH UCIoJIb30BaTh OCHOBHBIE 3aKOHBI MATEMATHUYECKUX U

€CTECTBCHHOHAYYHBIX JUCITUIUIMH B IPO(HEeCCHOHALHON
JCATCIIBHOCTH, B TOM YHCJIE C UCIIOJIb30BaHUEM IPOTPAMMHBIX
Cpe/ICTB

U oo Hcnonp3yeT 0OCHOBHBIE 3aKOHBI MATEMATHKU U €CTECTBEHHBIX
HayK, B TOM YHCJIe JUIs perIeHus npodeccHoHanbHbIX 3a/1a4,
IIPUMEHSIET TPOTrPaMMHBIE CPECTBA.

[Inanupyemsbie pe3yiabTaTbl U3YyUEHUS TUCITUTIINHBI:

3HAaTh:

— OcHOBHBIE 3aKOHBI TEPMOJIMHAMUKH U Ta30BOM JUHAMUKHU, METOJIbI pacueTa
TEIJI0O0OMEHHBIX aIllapaToB, METOJIbI TEIJIOBOM 3alIUTHI 2JIEMEHTOB
aBUAIMOHHON TEXHUKH.

— Mertoasl MaTEMAaTUYECKOTO aHaIMu3a U MOJICIIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTATIBLHOTO UCCIIEIOBAHUS MPU PEIISHUN MPAKTUYECKUX 3a7a4 110
pacy€Ty nmapaMeTpoB TEPMOJUHAMHUECKUX MPOIECCOB, MPOTEKAIOIIUX B
ABUAIIMOHHBIX JBUTATEJISX HA OCHOBE 3HAHUN TEPMOJIMHAMUKH U
TeIUIoNepeaayu.

YMerTs:

— IlpuMeHsTh 3aKOHBI TEPMOAMHAMUKHI U OCHOBHBIE YPAaBHEHHUSI Ta30BOM
JUHAMUKE JUISl pEHICHUS] TPAKTUYECKUX 3a]1a4 110 aHAJIU3Y TEYEHHSI Fa30BbIX
MOTOKOB, npoTekaromux B ['T/] B obecrieueHnn nCpaBHOCTU U
paboTOCTIOCOOHOCTH aBUAIIMOHHOW TEXHUKH.

— Or1eHuBaTh TEPMOJIMHAMUYECKHUE TPOLIECCHI, MPOTEKAIOIIME B aBUAIIMOHHBIX
JBUTATEJISIX, YACTAX U CUCTEMAaX KOHCTPYKLIHUH BO3YIIHBIX CYJIOB.

— BriOupaTth GopMbI 1 METOIBI PEILLICHU 3a/1a4 B X0/1€ IPO(ECCUOHATIbHON
NEeSTENbHOCTH, AaHAJU3UPOBATh MMOTYUYEHHBIE PE3YJIbTaThI.

Bnanets:




— HasbIkamu pacdera ¥ U3MEpPEHHs TapaMeTPOB TEPMOIUHAMUYECKUX
IIPOLIECCOB, IIPOTEKAIOIINX B ABUALIMOHHBIX JBUTATEIIAX, YACTAX U CUCTEMAaX

KOHCTPYKIHH BO3AYIIHBIX CYI0B.

- MGTOI[aMI/I IIPOBCACHUS SKCIICPUMCHTOB, HABBIKAMHU O606HIGHI/I$I IMOJIYYCHHBIX

PE3yaBTATOB, KyJABTYPHl U TOYHOCTH B paboTe ¢ 1ab0paTopHbIM

000pyIoBaHNEM, U3MEPUTEITHHBIMH MPUOOPAMHU Y BEIYUCIUTEITLHON TEXHUKH.

4 O0beM IMCUMILIMHBI M BUABI YU4eOHOH padoThI

OO0mast TpyI0eMKOCTh TUCIUIUIMHBI COCTaBIsET 3 3a4eTHbIe eAuHuUIlbl, 108

AKaJCMHYCCKHUX YHaca.

Bcero gacon CemecTphbl
HaunmeHnoBaHue A
OO6u1ast TPy 10€MKOCTh JUCHUTUIUHBI 108 108
KonrakTHas pabora: 12,5 12,5
JICKIIMU 2 2
MPAKTUUYECKUE 3aHITHUS 2 2
CEMHHAaphI - -
J1a00paTOpHBIE PaOOTHI 2 2
KYPCOBOM IIPOEKT 4 4
CamocTosiTenbHast paboTa CTyJeHTa 89 89
ITpomexyTouHas aTTecTalus 9 9
KOHTaKTHas paboTa 2,5 2,5
caMocCTosITeIbHasE paboTa Mo MOATOTOBKE K 6,5 6,5
AK3aMEHY
5 Conep:xkanne IMCHUTIIAHBI
5.1 CooTHeceHusl TeM JUCHUILIUHBI U GOPMHPYeEMBbIX
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Tema 1. OcHOBHBIE TOHSTHS TEPMOJAUHAMUKHU. 10.4 BK, JLII3, TO,
N + W3,
[TepBbIii 3aKOH TEPMOAMHAMUKHI CPC, PKC
P3, C3
Tema 2. OcHOBHbBIE TEPMOAMHAMHYECKHUE 12,4 JLII3, TO,
MPOIECCHI " CPC,PKC 113,
pon ’ P3, C3
Tema 3. Bropoii 3akoH TepMoguHaMukh. LIuKib1 12,6 + JLIT3, TO




KOMIETEHLIMA 2
Qo e = (]
2 2 =
= = ]
x 55 | EE
TeMbl, pa3aeibl TUCITUTUIAHBL H 8 OITK-10 § 5 =R
“: | 28
Z & & ©
©)
N3,
TETJIOBBIX JBUTATEIeH CPC,PKC | P3, KP,
C3
Tema 4. CBoiicTBa IBIKYIIETOCS Tra3a. 12.8 + JLII3, TO
9 A3,
OCHOBHBIE YpaBHEHMS Ia30BOI TUHAMUKI CPC,PKC P3 3
16,8 N JLII3, I:IF I(l)?)
Tema 5. TepmoarHaMKKa ra30BOro MOTOKa CPCKVII | 2 .
PKC P3, KP,
’ C3
Tema 6. OcHoBBI Temonepenaun. Buab 10,4 + JLII3, TO, P3,
MepeHoca TeMjI0Thl CPC,PKC C3
12,4 JLII3
b + 9 b
Tema 7. TermmooOMeHHBIE anmaparbl JIP,CPC, TOC’;) 3,
PKC
Tema 8. MeToas! TENI0BOM 3aIIUThI 11,2 - JLII3, -
' A B CPC,PKC
HToro mmo guciuIuinae 99
[TpomexxyTodHast aTTecTarus 9
Bceero o gucnuruinae 108

Coxpamenusn: JI — nexuust, NJI- nuarepaktuBHas nekuus, [13 —mpakruueckoe
3anstue, JIP — mabGoparopnas pabora, TO — Ttekymuii ompoc, BK —BxomHoOi
KoHTpoJib, NJI3 — nHauBuayanbHoe nomaiiHee 3ananue, CPC —camoctosTenbHas
pabora cryaenta, KYII — kypcoBoit npoekt, PKC — pa3zbop KOHKpeTHO! cuTyaruu,

P3 — pacuernas 3agaua, C3 — curyanuonHas 3anada, KP —konTponsHas padora.

5.2 TeMbl THCHMIJIMHBI 1 BUABLI 3AHATHHA

HaunmenoBanue Temsl (paszzaena) 1 lm! a | cpe | xvm Bcero
JUCIUTUIUHBI 4acoB

Tema 1. OCHOBHBIE TTOHSATHUS TEPMOJIH- 02 102|- 10 - 10,4
HaMHUKHU. [IepBblii 3aKOH TEPMOJIMHAMUKHU
Tema 2. OCHOBHbBIE TEPMOIMHAMUYECKUE 0,2 |10,2|- 12 - 12,4
MIPOIIECCHI
Tema 3. Bropoii 3aKk0H TepMOJUHAMUKH. 0,2 |04 |- 12 - 12,6
L{MKJIBI TEMJIOBBIX JIBUTATENCH
Tema 4. CBoMCTBa ABMKYIIETOCS Tasa. 04 |04 |- 12 - 12,8




HaumenoBanue temsl (paszzena) 1 lm!| gp | cre | kv Bcero
JIACITATUTHHBI 4acoB

OCHOBHBIC YpaBHEHHUSI Ta30BON TUHAMHUKH
Tema 5. TepMoauHaMuKa ra3oBOro MoTOKa 04 |04 |- 12 4 16,8
Tema 6. OcHoBbI Terutonepeaaun. Buasi e- | 0,2 | 0,2 | - 10 - 10,4
peHoca TeTUIOTHI
Tema 7. TermmooOMeHHBIE anapaThbl 02 1022 10 - 12,4
Tema 8. MeTo Bl TEIIOBOM 3aIIUTHI 0,2 - |- 11 - 11,2
Bcero 3a cemectp 2 2 |2 89 4 99
[IpomexxyTOUHasI aTTeCTALMS 9
Bcero no nucrmminge 108

Cokpamenus: JI — nekuus, 113 — npaktudeckoe 3anstue, JIP — mabopatopHas
pabora, C — cemunap, CPC — camocrosrenbHas pabora crtyaenra, KVYII —
KYPCOBOU IPOEKT.

5.3 Conep:xanue QT CHUIIMHBI

Tema 1. OcHOBHbIE NOHATHA TepMoAuHAMUKHU. [lepBbIil 3aK0H TepMOIH-
HAMHUKH

Brenenue. Yuebnas Jucnumimaa « TepMoauHaMyKa U TEIIOTIEPEIaday, eib
eé U3yYEeHUS, MECTO u 3HAuUCHHE B CUCTEME [IOATOTOBKHU
BBICOKOKBUTM(DMIIUPOBAHHBIX ABHAIIMOHHBIX MHXXEHEPOB. OCHOBHBIC TMOHATHUS U
omnpeieNieHusl TepMouHaMuku: TepmoauHamudeckas cucrema (TIC), BHeuiHss
(oxpyxatoras) cpeaa, pabouee T€I0, UCTOUHUKU TEIJIOTHl U pabOThI, 3aKPHITHIC U
otkpbiTeie TJIC. I'a3, kak pabGouee Teno TIAC. WneanbHblii U peasbHBbIA Ta3bl.
[TapameTpsl cocTosiHUA pabodero Tena. YpaBHEHUE COCTOSHUS UACAIbHOrO Tasa.
Omnpenenenue, rpaguyeckoe HU300pakeHUE TEPMOJUHAMUYECKOTO IMpollecca.
OOparuMmblil 1 HEOOpaTUMBIN TIpoliecchl. Mozenu B TepMOJIUHAMUKE.

BuyTtpenusis sHeprusi pabodero Tena. l3MeHeHHe BHYTpPEHHEW HHEpPrum.
Pabora raza, xak (opma nepemayu SHEPTHH B TEPMOJMHAMUYECKOM IIPOIIECCE.
Temnora, kak ¢hopma nepenadn SHEPTU B TEPMOTUHAMHYECKOM TIPOIIecce.

OHutponus. M3o00paxenue pabOThl U TEIJIOTHI B AMarpaMMax COCTOSHUA. 3a-
BUCHMOCTh KOJMYECTBA pa0OTHl M TEIUIOTHI OT XapakTepa TEPMOJIMHAMHYECKOTO
nporecca. TemmoéMkocTs raza. Buapel termmoémkoctn. YpasHenne Mariepa. Ilo-
Ka3arenb aauadarbl. CylIHOCTh UM aHAJUTHUYECKOE BBIPAXKEHHE IEPBOT0 3aKOHA
tepmoauHaMuku. Pabota pacmmpenus (cxkarus) rasa. TexHuueckas pabora. JH-
TaJbIKs. AHATUTUYECKOE BhIPAXKEHUE TIEPBOT0 3aKOHA TEPMOJUHAMUKY Uepe3 Ta-
paMeTphbl COCTOSIHUSI CUCTEMBI.

Tema 20cHOBHbBIE TEPMOIUHAMUYECKHE MTPOIECCHI

[TocnenoBarenbHOCTh W O0BEM pacueTra TEPMOAMHAMHYECKUX IPOIECCOB
(MeTonMKa WCCIEeNOBaHUSA TEPMOJWHAMUYECKHX TmporeccoB). OmnpeneneHue,
OCYILIECTBIEHUE W HCCIEJOBAaHUE OCHOBHBIX TEPMOJMHAMHUYECKUX IPOLECCOB
(M30XOpHOTO, HM300apHOr0, M30TEPMUYECKOro H aauadarHoro). CpaBHEHHE
n3orepMbl M anuabarel. OOoOIIaromee 3HAYCHHWE ITOJUTPONHBIX ITPOIIECCOB.

6



Pemmenue 3ama4 mo onpeeNieHnio mapaMeTpoB COCTOSTHUS pabodero Tena, padoThI,
TEIUIOThI, U3MEHEHHUS SHTPONUHU B TEPMOJIMHAMUYECKUX MPOLIECCaX.

Tema 3. Bropoii 3axkoH TepmoguHaMuKku. [{MKIIbI TeNI0BBIX
JABUTaTeJIel

[Tonarue o kpyroBbix mporeccax (uukiax). [Ipsmol u oOpaTHBIN ITUKIIBL.
[Tonesnas pa6ora u tepmoaunamuyeckuii KIIJ[ nukna. Huxn u treopema Kapho.
CymHOCTh BTOPOTO 3aKOHAa TEPMOJWHAMHKH, OCHOBHBIE (POPMYIUPOBKHU.
Craructrueckas HHTEPIPETAIUsl BTOPOrO 3aKOHA TEPMOANHAMUKU. BTopoii 3akoH
TEPMOJIMHAMUKHI U SHTPOIIHSL.

Oco0eHHOCTH  TEpPMOIMHAMHYECKOTO  METOAAa  HMCCJENOBaHUSA  ITUKIIOB
TEIUIOBBIX JABUTareneil. Cxema yCTpOWCTBa M MPUHIUIN PAaOOTHl ABUAIIMOHHOTO
razorypounnoro nsuratens (I'TH). Wpeampnsiii nmkn [T/ (mukn bpaitrona-
Creukuna). Pabora u tepmuueckuit KIIJ[ nukna, ux 3aBUCHUMOCTH OT CTEINEHH
MOBBIIICHNUS JaBJICHHS W CTENEHW IMoJorpeBa Bo3ayxa. Pacu€ér u aHanwus
uneansHoro uukia ['TI. Onpenenenne napaMeTpoB paboOUero Tena B XapakKTEPHBIX
Toukax umeanpHoro umkia I'T/. Llukn BO3AYIIHOW XOJOOWJIBHOW YCTaHOBKH.
CnocoObl moBbImIeHUST 3(PGEKTUBHOCTH BO3AYILIHBIX XOJOJUIBHBIX YCTaHOBOK
(TypOOXONOIUIBLHUKOB)

Tema 4.CpoiicTBa aBuxymierocsi raza. OCHOBHbIE YPAaBHEHHUSI Ta30BOM
ATUHAMHUKH

OcHOBHbIE 3aJaud Ta30BOM JWMHAMHUKH. MeEXIyHaponHas CTaHAapTHas
armocdepa (MCA). CpoiicTBa ABWXKYIIErocs Tra3a: HWHEPTHOCTb, BI3KOCTD,
C)KUMAEeMOCTb. Ckopocts 3Byka. Yucno Maxa. Jlo3BykoBasi, 3BYyKOBas,
CBEPX3BYKOBasi CKOPOCTHU JIBHXKEHMS ra3za. PacmpocTpaHeHHne MajibiX BO3MYIIICHUI
B JaBwKymeMmcs Taze. OCOOEHHOCTH CBEpX3BYKOBOTO moToka. (OOTexaHue
CBEPX3BYKOBBIM TOTOKOM IUIOCKOCTEH CTEHKH, BBINYKIbIX W  BOTHYTHIX
noBepxHocTel. CKauyky yIJIOTHEHUS U UX OCOOEHHOCTH.

OcHOBHbBIC JOMYIICHUS, TPUHUMAEeMble B Ta30BOM JMHAMUKE. YpaBHEHHE
HEpa3pbIBHOCTH (pacxoia). YpaBHEHHUs IEPBOrO 3aKOHA TEPMOJIUHAMUKH IS
JBUXKYILETOCS Ta3a. YpaBHEHUE coxpaHeHus sHepruu. O000HIEHHOE ypaBHEHHE
bepuymnu. VYpaBHeHune bepHymnu [ KHUIKOCTH M HEC)KMMAeMOro rasa.
VYpaBHeHue Oinepa O KOJIMYECTBE [BWKEHUS. YpaBHEHUE Oiljiepa O MOMEHTE
KOJINYECTBE JBWKECHUS. [IpuMeHeHne ypaBHEHUN ra30BOM JUHAMUKU JJIsI pacuéra
anemeHToB [ T/I.

Tema 5. . TepmonuHamMmuka ra3oBoro nmoToKa

VYpasuenue npodusis CTpyu I SHEPTOU3OIUPOBAHHOTO MOTOKA O3 TpeHUSI.
ComuioBeie U udQy30pHbIE KaHAIbl, OCHOBHBIE 3aKOHOMEPHOCTH TEUCHHUS
ra3oBOro IOTOKa B KaHajaX MEepeMEHHOro ceueHus. IlapameTpsl 3aTOPMOKEHHOTO
MOTOKa rasza (TMOJHBIE NapaMmeTpbl rasa). YpaBHEHHUE COXPAHEHHsI DHEPruu B
MOJIHBIX NapaMmeTpax. M3MepeHre mapaMeTpoB MOTOKA, CKOPOCTh ABUKEHUS ra3a B
COIUIe, MAaKCHUMaJlbHO BO3MOXHasi CKOpOCTh Ta3a. Kpuruueckas cKopocTh H
KPUTUYECKHUE MapaMeTphl raza. ['azoauHaMudeckue QyHKIMU U UX UCIIOJIb30BaHUE
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IIPU pacdy€Tax ra3oBbIX MOTOKOB. DOPMBI COMIIOBBIX KaHAJIOB. YCIIOBUS ITOJIYYCHUS
JIO3BYKOBBIX, 3BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTEM TEUEHUW ras3a. Pexunmsl
paboThl coruia, paboTa JO3BYKOBOTO M CBEPX3BYKOBOTO COIJIa Ha PAacuéTHOM U
Hepacu€THOM pexxkumax. Pacxox rasa dyepe3 comio. OcoOEHHOCTH pas3roHa M
TOPMOXKEHUA MOTOKA T'a3a MPU pa3INYHbIX BO3ACHCTBUAX. COIIIO C KOCBIM CPE30M.

Tema 6.0cHoBBI Temionepeaayn. Buabl nepeHoca Tenjiorol
OcHOBHBIE 3ajaud Teopuu TemjooOMeHa. Buabsl mnepeHoca Tema.

TemneparypHoe ToJIe. I'paguent TEMIIEPATYPBI. 3akoH dypse.
HuddepennmaabHoe ypaBHEHHUE TEIIONMPOBOIHOCTH. TerIonpoBOIHOCTD MJIOCKUX
OJTHOCJIOMHBIX U MHOTOCJIOMHBIX CTEHOK.

duznyeckre OCHOBHI KOHBEKTUBHOTO TeriooOmeHa. [luddepennuanbhbie
ypaBHEHUS KOHBEKTUBHOTO TeruiooOMeHa. YpaBHenue Hprotona. I[lpumenenue
TEOpUHU MOA0OMsST K pacu€Ty KOHBEKTHBHOHM TeriooTnaun. Kpurepuu mnomoOus
MPOIIECCOB KOHBEKTHUBHOTO TemiaooOMmena. Teopembsl momobus. Termmootmaua
(ko3 pureHT Teruionepenayl, MOBEPXHOCTh HArpeBa, TEMIIEpaTypHBI Harop,
ypaBHEHHE TEIUIONEPEIaun ).

Temooomen wuznmydeHueM. (OCHOBHBIE TOHSTHS. 3aKOHBI  TEIJIOBOTO
u3nydeHus. JlyducThli TEmaoOOMEH MEXIy TBEPAbIMU TelamMu. 3allluTHbHIE
sKkpaHbl. OCOOEHHOCTH TEIIOBOTO U3TyUYEHUs Ta30B.

Tema 7.Tenuioo0MeHHBIE anNapaTbl

Ha3naueHnue, OCHOBHbBIE THIbI TEIUIOOOMEHHBIX allllapaToB, NPUMEHEHHUE B
aBUallMOHHOW TexHUKe. IloHaTMe O Meromax pacdy€ra peKylnepaTuBHBIX
TEIJI000OMEHHBIX anmnapaToB. DPPEKTUBHOCTh TEIIOOOMEHHUKOB M CHOCOOBI €€
HOBBIIIEHUS.
Tema 8. MeToab! TeNJI0BOM 321U THI

KonBextnBHOE oxyaxaeHue. Ilopucroe oxnaxzaeHue. 3arpajuTesbHOE
(mnénoyHoe) oxynaxaeHue. TYroIulaBKUE 3allUTHBIE MOKPHITUS. YHOCHMBIE
TEIUIO3AIIUTHBIE IIOKPBITHS.

5.4 IlpakTHyecKue 3aHATUSA

Homep Toyio-
TEMBbI
HCIUILTHHEL TeMaTnKa NPaKTHYECKUX 3aHATHH EMKOCTb
(dacer)
[Ipaktuueckoe 3ansarue Ne 1,2 0,2
OcHoBHbIE OHATHUS TepMOAUHAMUKH. [IepBbIil 3aKOH
1 TEPMOIVNHAMUKHU.

Texywmmii orpoc
Briaua 3a1aH1s Ha KYpCOBOUM IPOEKT




Homep

TEMBI Ipyzo-
IACITMIITHHEL Temarnka NPaKTHIECKHUX 3aHATUH CMKOCTB
(dacsl)
[TpakTrueckoe 3ansaTue Ne 3.4 0,2
2 OCHOBHBIEC TEPMOIUHAMUYECKHE MTPOIIECCHI
Texymmi onpoc
[Ipaktuueckoe 3anstue Ne 5,6. 0,4
3 Bropoii 3akoH TepMoanHaMUKU. LIuKiibl
TEIJIOBBIX JIBUTATEIIEH.
[TucbMeHHast KOHTpOJIbHAs paboTa
[Tpaktuueckoe 3ansatue Ne 7,8.9. 0,4
A CsoiicTtBa aBwkymierocss raza. OCHOBHBIE YpaBHEHUS
ra30BOW TMHAMHUKHU
Texymmi onpoc
[Tpaktrueckoe 3anstre Ne 10,11,12. 0,4
5 TepmoauHaMuka ra30BOro rmoToka
[TucbMeHHast KOHTPOJIbHAs paboTa
[TpakTrueckoe 3ansaTHE Ne 6. 0,2
6 OcHoBHI TeTUTONIEpeaun. Bu bl mepeHoca TeraoThl
Texymui onpoc
[TpakTrueckoe 3ausTue Ne 7. 0,2
7 TernmooOMeHHbIE anmapaTsl
IToaroroBka k 1abopaTropHoii padorTe.
Hroro no JUCHUIIIIMHE 2
5.5 JlabopaTropHbIil IPAKTUKYM
Ne Tpyno-
Tembl HanmMeHnoBanue 1aboparopHbIx padoT CMKOCTD
JUCIUTUTHBI (yacer)
Cemectp 4
Jlaboparopnas pabora Nel
1 Onpenenenue ko3¢ uUIMeHTa Terionepeaadn 2

TEMJI000MEHHOTO arapara.

5.6 CamocrosiTesqibHast padora




Homep Temsl Tpyno-
JTUCHUILINHBI Bunsl camocTosTenpHOM paboThI €MKOCTH
(dacsl)
[ToBTOpEHME MaTEpUAIIOB JIEKIIUH.
N3ydenue Teoperndeckoro marepuana. [1-12]
OcHoOBHbIE TIOHATUS TepMOAMHAMUKHU. [lepBblii 3akoH
1 TEPMOJIMHAMUKH. 10
[ToaroToBka K pEHIEHUIO PACUETHBIX M CUTYAIIMOHHBIX
3a/1a4.
Brmoanenue 1/13.
N3yuenue teopetnueckoro marepuana. [1-12]
OcHOBHBIE TEPMOAMHAMUYECKHE MPOIECCHI
) [ToaroroBka K yCTHOMY OIPOCY. 12
[ToaroToBka K penieHUI0 PacuETHBIX M CUTYaIIMOHHBIX
3ajad.
Brimonanenue 1/13.
N3yyenue TeopeTuyeckoro marepuana. [1-12]
Bropoii 3akoH TepMoguHaMUKH. [{UKIIBI TETIITOBBIX
3 JIBUTATEIICH. 12
[ToaroroBka K peleHno pacYETHLIX U CUTYalIMOHHBIX
3agad. [lonroroBka k KOHTpOILHOU padoTe. Brimonuenue
PI'P «Pacuer nukia I'T/».
N3yuenue teopetndeckoro marepuana. [1-12]
CaoiicTBa aBmxymerocs raza. OCHOBHbIE ypaBHEHHS
4 ra3oBoil JUHAMHKH. 12
[ToarotoBka K pEMIEHHUIO PACUETHBIX M CUTYAIIMOHHBIX
3aaay.
Brimoanenue 1N/13.
N3ydenue TeopeTuyeckoro matepuana. [1-12]
TepmoanHaMuKa ra30BOro MoToka
5 IToaroroska k yctaoMmy onpocy. Iloaroroska k 12
KOHTPOJILHOH padoTe.
[ToaroroBka K pelieHuI0 pacYETHBIX U CUTYaIIMOHHBIX
3a7ad.
N3ydenue teoperndeckoro marepuana. [1-12]
OcHoBbI Temonepeaayn. Buabl nepeHoca TemioThl
6 [ToarotoBka K pELIEHUIO PACUETHBIX M CUTYAILIMOHHBIX 10
3ajay.
Pabota HaJ1 KypCOBBIM MTPOEKTOM.
7 Nzyyenune Teoperndeckoro Marepuaina. [1-12] 10

TenooOMeHHbIE anmapaThl
[ToarotoBka k 1aboparopHoit padoTe.
[ToaroToBka K pEIIEHUIO PacUYETHBIX M CUTYallMOHHBIX
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Homep Temsl Tpyno-
JTUCHUILINHBI Bunsl camocTosTenpHOM paboThI €MKOCTH
(dacsl)

3a/ad.
Pabota HaJ1 KypCOBBIM ITPOEKTOM.

N3ydenue Teoperndeckoro marepuana. [1-12]
MeTobl TEIIIOBOM 3aIUTHI.

8 [TogroroBka K pelIEHUIO PACUYETHBIX M CUTYAllHOHHBIX 11
3a7ad.

[ToaroroBka K 3amuTe KypCoBOrO MPOEKTA.

Hroro no mucuuruinae 18

5.7 KypcoBbie padoThl (IIPOEKTHI)
B tabnuiie npuBeneHa CTpyKTypa KypcoBoro npoekra «Pacuer coruia
JlaBass»

HanMeHoBaHue 3Tana BhINOIHEHUS KypPCOBOIO IPOEKTA prl(l:aeif;) c1e
Oran 1. Beitaya 3a1aHust Ha KypCcOBOW MPOEKT. 2
Otan 2. BeimonHenue paszaena «Pacyer xapakTepHBIX CEYEHUU
COTLI.
Oran 3. Beinonnenne rpaduyueckoil 4acTH KypcOBOIO MPOEKTa CPC
«Yeprex pacueTHOro comia», «I'paguk M3MeHEHHs] OCHOBHBIX
apaMETPOB MTOTOKA M0 JUIMHE COILIA»
Ortan 4. OgopmieHre KypCOBOTO MPOEKTa
3anmTa KypcoBOTo MpOeKTa 2
HToro KoHTakTHas padoTa 1o KypcOBOMY IPOEKTY: 4

6 YueOHO-MeTOAUYecKOe M HHPOPMAIIMOHHOE O0ecTiedeHre JUCIIUILTUHbI

a) OcHoBHas1 JInTeparypa:

1 Hukudopos, A.M. TepmoauHaMuka U Temionepenada: yueobHoe mnocooue.
Yacte I. Texuuueckas tepmoamHamuka:/A.M. Hukudopor - CIIOI'YTA, 2011. -
209 c. Kon-Bo sk3emiusipoB: 464, ISBN- oTcyTCTBYET.

2 Hukudopos, AWM. TepmonuHaMuka 1 Teruionepenaya: yueOHoe mocooue.
Yacts II. OcnoBsl razoBoit qunamuku/A.M. Hukudopos— CIIGI'YTA, 2012. — 157
c. Kon-Bo sx3emriusipoB: 464, ISBN- orcyTcTByerT.
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3 benos I['B. TEPMOJWMHAMUKA. VueOHUK © TPAKTUKyM IS
akangemudeckoro 6akamaspuara. - CI16.: FOpaut. — 2016 . — 509 c. - ISBN: 978-5-
9916-5636-8. Pexum pgoctyma: https://biblio-online.ru/viewer/termodinamika-
385732#page/1

0) JlonoJiHuTEIbHAS JIUTEPATYpa:

4 XBoctoBa, B.H. u gp. OCHOBBI TEpPMOIMHAMHUKHU, Ta30BOM JUHAMHUKHU U
temonepenaun: C.M. UcaeB u np. — M.: MammuHocTtpoenue, 1968. — 276 c. —
ISBN - orcyrcryer. Kom-Bo sx3zemmuisipoB: 1, http:/qps.ru/tS5Bem yueOHUK B
AIIEKTPOHHOM BHJIE, PEKHUM JOCTYIIa- peructpanus (nara sxoaa 25.01.2021).

5 byazunayckac, B.II. u ap. OCHOBbI TEPMOJMHAMHUKH M TEIIONEPENAYN
aBuanimoHHeIX  asurateneit:/ B.II.  bymsunayckac, A.Jl. Kmsgukun, T
MorwuneBckuil.— M.: Mammnoctpoenue, 1987. — 232 ¢. — ISBN- orcyrcTByeT, Koii-
BO 3K3. 132.

6 TocynapctBeHHasi cuctema oOeCleueHUs] eIMHCTBA U3MepeHuil. EnuHuiibt
BemmunH. MexrocynaperBennbii  cragpapt ['OCT  8.417-2002. — MuHCk.:
MexXrocynapCTBEHHBII COBET MO CTaHAAPTU3AIMU, METPOJIOTUU U CEePTUDUKAIUU.
2002. — 28 c. Kon-Bo sx3emmusipoB: 1, http://docs.cntd.ru/document/1200031406,
I'OCT B anekTpOHHOM BHJI€, CBOOOAHBIN TocTyn (Aara Bxona 25.01.2021).

B) IporpaMMHoe obecrieueHue u MTHTepHET-peCcypehl:

7Cucrema noucka B cetu UnTepHer— Pexxum nocrtyna:
http://www.google.com, cBoO6oHbIH (1aTa oOpamenus 25.01.2021)

8JnexTponHas oubanorexa — Pexxum noctymna: http:// www.wikipedia.org,
cBOOOAHBIN (1aTa obpamenus 25.01.2021).

90mnnaiin nepeBoquuk — Pexxum goctyna: http:/www.lingvo.rucBoOOIHBIH,
(mata obpamenus 25.01.2021).

r) IporpamMmHoe  o0ecriedeHue  (JMUEH3MOHHOE M CBOOOIHO
pacripocTpaHsemoe), 0a3bl JaHHBIX, UHPOPMAITMOHHO-CIPABOYHBIE U MOUCKOBbBIC
CUCTEMBI:

10 KoncyabranT Ilimoc. OdunnanbHbeiii cailT KoMIaHUU [ DNEKTPOHHBIN pe-

cypc] — Pexum poctyma: URL: http://www.consultant.ru/, cBoGOIHBIN
(mara o6pamenus 25.01.2021).

11 DnexkTponnas 0ubGauorexka HayuyHbix nmyosukamuii «eLIBRARY.RU»
[Onextponnsiii pecypc] — Pexxum nmoctyma: URL: http://elibrary.ru/, cBo-
OOHBIN.

12 DnekTpoHHO-0MOIMOTEYHAsI CHCTeMa M3AaTeJbcTBa «JIaHby» [DIek-
TpoHHBIN pecypc| — Pexxum noctyma: URL: http://e.lanbook.com/, cBoGo-
HBIH.

7 MaTepl/laJIbHO-TeXHI/I‘IeCKOC o0ecrneyeHue ANCIHUIIINHBI
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http://www.wikipedia.org/
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HaunmenoBanue
CIIEIIATIbLHBIX

. OCHAIIICHHOCTh CIEIHATbHBIX [epeuenn
HaumeHnoBanue | moMmelieHuit u . o
. MOMEIICHUI 1 IOMEIICHUH IS JIMIIEH3UOHHOTO
JTVCIIATUTMHBL | TIOMEIICHUH JUIs 9
CaMOCTOSATEIILHOU PabOTHI MIPOrPaMMHOTO
CaMOCTOSTEITb-
. obecrieueHus
HOM paboTHI
Tepmonnnamuka | Aynutopus 360 | Kommuekt yueOnoii mebenu - | Adobe Acrobat Reader
Y Teruionepeada 30 mIT. DC (freeware)
Dkpan ProjectaProStar Kaspersky Endpoint

183*240cMm MatteWhiteS-
HAIIITATHUBC
Jlocka nBoitHast

IIpoexrop AcerX1261 P
(1024x768, 3700:1,+/-40
28DbLamp:4000HRS
Hoyt6yx HP 15-rb070ru 15.6
AMD (uepHnsbiii)

Hoyt6yx HP 15-rb070ru 15.6
AMD (uepnblif)

Aynutopus 364

Kommutekt yuebHOM Mebenn —
20 mrT.

Jlocka nBoiiHas

Maket aBuaasurarens HK
82y

Hepsrops! kpbuia

Hoyt6yxk HP 15-rb070ru 15.6
AMD (uepHsblit)

Hoyt6yxk HP 15-rb070ru 15.6
AMD (uepnbiif)

MUC
(MotopHo-
UCTIBITATEIIbHAS
CTaHIINS)
YyebHo-
MIPOU3BOICTBEHH
BIC MACTEPCKHE

ABuansurarens AU-25
Bepronernsiit aurarens TB2-
117

Penyxrop st crenna 2 mtyku;
050K TIpeoOpazoBaTes;
MeTajNIOKOHCTPY KLU JJIst
CTEHJIOB TYpOOBAIBHOTO
JIBUTATEJIS

BrinpsMuTens 3eKTpruuecKkoro
TOKa ¢ nmapamerpamu 28 B, 600
a; WIN a3POJIPOMHBIIA
BbIpssMuTens AB-2Mb
Momnurop 17"Acer AL 1716 A
S -2 WT.

Hpenb ynapaas MAKITA
650BT

Marmmna otpe3Hast yrioas
MAKITA 20008t

Crapounsiii anmapat TELVIN-
NORDICA 230B

Cranoxk cBepinuiibHblid STERN

Security 10 (munen3us
Ne OAFE-180731-
132011-783-1390)
MicrosoftOffice
[TpodeccronanbHbIit
witoc 2007 (JmueH3us
Ne 43471843 ot 07
despans 2008 roma)
Opera (freeware)
Google Chrome
(freeware)

DAEMON Tools Lite
(freeware)

WinRAR 3.9
(muen3us Ha Spb State
University of Civil
Aviation)

Windows 7 (nuneH3us
Ne 46231032 ot 4
nexabps 2009 rona)
HpatiBepa u ux
KOMITOHCHTHI.

Adobe Acrobat Reader
DC (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (numen3us
Ne 0AFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOffice
[IpodeccronanbubIit
wroc 2007 (JuneH3ust
Ne 43471843 ot 07
deBpans 2008 roga)
Mozilla Firefox
(MPL/GPL/LGPL)
Ultra-Defrag 7.0.2
(GNU GPL 2)
Unchecky (freeware)
DAEMON Tools Lite

13




HaunmenoBanue
CIIEIIATIbLHBIX

. OCHaIIEHHOCTH CHEIHATBHBIX [Tepeuenn
HaunmvenoBanue | momenieHuit u . o
. MOMEIIEHUH U TOMEIEHUH TSt JIMIIEH3UOHHOTO
JTVCIIATUTMHBL | TIOMEIICHUH JUIs 9
CaMOCTOSTENIbHOW PabOTHI MIPOTPaAaMMHOTO
CaMOCTOSITENb-
. obecrieueHus
HOM paboTHI
350 Bt (freeware)
Tounno STERN 350 Br Opera (freeware)
Bepcrak cTonspublil - 9 mr. WinRAR 3.9
Bubpocrenn BOIC-100 (muen3us Ha Spb State
Boner™metp yHuBepcanbhblii B- | University of Civil
7-35 Aviation)

Wznenue AU-9

N3mepurens Bubparuu MB-
300

KomOunupoBanHusiii mpudop I'
114311

Makert yueonsiii TB-2-117 (B
paspese)
MHuorodyHKIHOHATbHAS
UH(OPM yTIpaB CUCTEMA
Monyns C 5-125
[IpeoOpazoBarenb cBapOUHBII
(2mT.)

[Ipeo6pazosarens @ 723/1
IIpeo6pazoarens LIAHT 5-
3/10

[Ipeobpazosarens [IAHT-5-
14/2

[IpeoGpazosarens [1B-2-1
CnBoeHHast U3MEpPUTENbHAS
anmaparypa 2UA-1A

CraHOK TOKapHbIN

Craprep reneparopa CTY-12T
yCTaHOBKa [ \ TaO0paTOpHBIX
pabot Ne 1

yCTaHOBKa I Ta00paTOPHBIX
pabot Ne 2

YcraHoBKa JO3BYKOBOE COILIIO
YcranoBka Ha 6a3e IBUTaTeNs
AU - 25

YcranoBka Ha 6a3e IBUTaTeNs
TA-6

Tucku - 10 mr.

Tucku cnecapnsie - 10 mT.
[lITanreH UUpKyb - 5 MWIT.
Beprukanbnslie xanto3u JI
nepcuk, k Ne367 KpoHIITEH
7,5 pasmep 2,700%2,200 - 5 .
Monutop LG JIK-10055 -2
IIT.

Monutop CTX Ne02780

Windows 7 (nuneH3us
Ne 46231032 ot 4
nexabps 2009 rona)
Adobe Acrobat Reader
XI (freeware)

Adobe Flash Player
(freeware)

Kaspersky Endpoint
Security 10 (numen3us
Ne 0AFE-180731-
132011-783-1390)
K-Lite Mega Codec
Pack (freeware)
MicrosoftOffice
[IpodeccronanbubIit
wtoc 2007 (JuneH3ust
Ne 43471843 ot 07
depans 2008 roga)
ABBYY FineReader
10 CorporateEditional
(mumen3ust Ne AF10
3S1V00 102 ot 23
nexabps 2010 rona)
WinRAR 3.9
(mmuuen3us Ha Spb State
University of Civil
Aviation)
WindowsXP
(mumen3ust Ne
43471843 ot 07
depans 2008 roma)
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HaunmenoBanue
CHelMalIbHBIX

N OCHAILIEHHOCTD ClIelAaIbHbIX [Tepeuenn
HaumMmeHoBanue | moMenieHuii u . .
N IIOMEILEHUI U IOMEIIECHUI IS JINIIEH3UOHHOTO
NUCLIMIUINHEL | HOMEIIECHUM [T .
CaMOCTOSITEIILHOW pabOTHI MPOrPaMMHOTO
CaMOCTOATENb-
obecnieueHus

HOM paboTHI

CucreMHBI KOMIIBIOTEPHBIN
6mox LG - 2 mr.

CucTeMHBI KOMIIBIOTEPHBIN
6mok 10476

[Ipoexrop BENQ - 2 mit.
[Ipuntep
HPHEWLETTPACKARD
11311

Ckanep Epson

Jocka - 3 mrT.

Okpan Dinon - 2 miT.

Cron aJist npenojaBaress - 2
IIT.

[TapTel co ckambel - 47 WT.
Crynbs - 4 wr.

Hoyt6yxk HP 15-rb070ru 15.6
AMD (uepHsblit)

Hoyt6yxk HP 15-rb070ru 15.6
AMD (uepHnsbiif)

8 O0pa3oBarenbHbie 1 HHGOPMALMOHHBIE TEXHOJIOTUH

Peanmmszanpss KOMIETEHTHOCTHOTO IOAXOAA IPEAYyCMATPUBACT IIMPOKOE
UCIIOJIb30BAaHME B Y4YE€OHOM TIpoLEecce AaKTUBHBIX W MHTEPAKTUBHBIX (POpM
MPOBEJICHUA 3aHATHI, HAa OCHOBE COBPEMEHHBIX HMH(POPMALUOHHBIX U
00pa3oBaTeNIbHbIX TEXHOJOTUW, YTO, B COYETAHWU C BHEAYOUTOPHOH padoToil,
OPUBOJUT K (OPMUPOBAHMIO M PA3BUTHIO MNPO(ECCHOHAIBHBIX KOMIIETEHIIMM
oOyyaromuxcsi. OTO TMO3BOJSET YYMUTHIBaTh, KaK HCXOJHBIM ypOBEHb 3HAHUIl
CTYACHTOB, TaK M CYyLIECTBYIOIIHE METOAUYECKUE, OPraHU3allMOHHbIE W
TEXHUYECKHUE BO3MOKHOCTH 00yUEHUSI.

B pamMkax u3y4yeHus OUCLUUIUIMHBI  IPEAIIONAraeTcsi  MCIOJb30BaTh
cleayrone o0pa3oBaTesIbHbIe TEXHOIOTHH:

BXonHOM KOHTPOJb TMpeAHA3HAYeH [UIS BBIABICHUS YPOBHS YCBOECHHS
KOMIIETEHIIMI OOy4YaroIMMCsl, HEOOXOAMMBIX MEpe]] H3YyYEHUEM JHCLMIUIUHBIL.
BX0oAaHOW KOHTpOJIb OCYHIECTBISIETCA IO BOMNPOCAM, Ha KOTOPBIX Oazupyercs
yyuTaemas IMCUUILIMHA.

TpaguiMoHHAsT JIEKUUsI COCTaBISET OCHOBY TEOPETUYECKOro OOy4yeHHUs B
paMKax JUCLMIUIMHBI M HallpaBlIeHA HA CHUCTEMAaTU3UPOBAHHOE U3JIOKEHUE
HAKOIUICHHBIX M AaKTYaJIbHbIX HAy4YHbIX 3HaHUM. JIekuus npeaHasHayeHa Ui
U3y4YCHUsI KOHCTPYKLUHMHU U TEXHUYECKOU JKCIUTyaTallid CHUCTEM BO3LYIUHBIX CYHOB
U AaBUALMOHHBIX JABurarene. Ha Jnexkuuum KOHLEHTPUPYETCs BHUMAaHMHE
oOyyarommxcsi Ha HauOoJiee CIOXKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIUPYETCS UX
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aKTUBHAsI IO3HABATENIbHAS JIEATETLHOCTD.

JlaGoparopHast paboTa MPOBOAUTCS C LETBIO YBSI3KH TEOPUU C TPAKTUKOM,
oOydJeHHUs CTYICHTOB METOaM MPOBEACHUS dKCIIEPUMEHTOB, IPUBUTHE HABHIKOB B
pabote ¢ 1a00paTopHBIM 00OPYIOBAHUEM U 000OIIEHNUS MTOTYUYEHHBIX PE3YJIBTATOB.

[IpakTryeckue 3aHATUS 1O AUCIUIUIMHE MPOBOJSATCS B COOTBETCTBUU C
y4eOHO-TeMaTUUYEeCKUM IUJIAHOM IO OTAENbHBIM TrpynnaMm. llenp mpakThuueckux
3aHSATUNA — 3aKPENUTh TEOPETHUYECKHE 3HAHUA, MOJyYEHHBIE OOy4arolmMMUCS Ha
JEKIUSAX W B PE3yJIbTaTe CaMOCTOSTEIBLHOTO HW3YUYEHUSI COOTBETCTBYIOIIUX
pa3nenoB peKoMeHayeMon iutepaTyphl. [IpakTudeckoe 3aHsATHE NpeAHA3HAYEHO
st 6osee TIyOOKOrO OCBOCHMSI M aHalM3a TEM, M3y4aeMbIX B pamMKax JaHHOU
JTUCITUTUIMHBI.

[IpakTruyeckue 3a1aHus BBIMOJHIIOTCSA B IEJISX MPAKTUUYECKOTO 3aKpeIyIeHUs
TEOPETUYECKOTO MaTepuasa, HW3JIaraéMoro Ha JIEKIMH, OTPA0OTKH HABHIKOB
WCITOJI30BAHMS TIPOUJIEHHOTO Marepuaia. BhIMOTHEHUE MPAKTUYECKOTO 3aaHUs
MPENAINoaraeT WCCICIOBAaHUE aKTyaJdbHBIX TIpoOieM B cdepe TEeXHUUYECKOM
AKCIUTyaTalluid U OOCTYKMBaHUS CHUCTEM BO3AYIIHBIX CYJIOB W aBUAIIMOHHBIX
neuratesneil. Takxke B KaueCTBE JIEMEHTA MPAKTUYECKOM MOJITOTOBKU MTPUMEHSIETCS
pa300p KOHKPETHBIX CHUTyallud, HCIOIb3yeMOE Ha MPAKTUYECKUX 3aHATUAX U
3aKJTI0YAIONIeecsl B MMOCTAHOBKE MEPE CTyJACHTAMM JIOTUUYECKUX M CUTYallMOHHBIX
3a/1a4 C IENbI0 JIOCTHXKCHHUS TUIAHUPYEMBIX PE3YJIBTaTOB B YacTH OBJIAJCHUS
YMEHUSIMU M HaBBIKAMHU MO CHEUUAIU3alUd C UENbI0 UX MPUMEHEHUs Jis
penieHus npohecCuOHaNbHBIX 3a/1a4.

CamocrosiTenbHas padoTa CTyIEHTa SIBISIETCS COCTaBHOM 4acThiO y4eOHOM
pabotel. Ee ocHOBHOI 11e11b10 sBiIsieTCst (HOPMHUPOBAHUE HABBIKA CAMOCTOSITEIIBHOTO
NpUOOpPETeHUs] 3HAHWKM 10 HEKOTOPHIM HE 0CO000 CIOXKHBIM — BOMPOCAM
TEOPETUUECKOTO Kypca, 3aKpeIUICHHEe W yDIyOJieHWe TIONyYCeHHBIX 3HAHUH,
caMmocrosiTenbHas padora ¢ IT-TexHOMOrusIMHU, CIPABOYHUKAMHU, MTEPUOANYECCKUMU
W3JIaHUSIMA U HAyYHO-TIOMYJISIPHOW JIUTEPaTypoil, B TOM UHUCIIC HAXOASIIUMUCS B
100aJIbHBIX KOMITBIOTEPHBIX ceTsiX. CamocTosiTenbHass paboTa MoaApa3syMeBaeT
BBITIOJTHEHUE YUYEOHBIX 3a/aHuil. Bce 3a1anusi, BRIHOCUMBIE HA CaMOCTOSTEIbHYIO
padoTy, BBHIMOJHSAIOTCSA CTYJEHTOM JIMOO B KOHCIEKTE, JIMOO Ha OTMIEIbHBIX JIUCTAX
dbopmara A4 (mo ykazaHuio mpenojaBaresisi). KOHTposb BBITIONHEHUS 3aJaHUMH,
BBIHOCHUMBIX Ha CAMOCTOATEIBHYIO PaboTy, OCYLIECTBRISET penoaaBaTelib.

9 @oHJ OLEHOYHBIX CPeICTB ISl TNMPOBENCHUS TEKYLIero KOHTPOJIS
yCIIeBAeMOCTH ¥ TMPOMEKYTOYHOM AaTTeCTANMHM MO0 WTOraM OCBOEHHS
AUCHUNIMHBI

VYpoBeHb M Kaue€CTBO 3HAHUU OOYHYAIOIIMXCS OLEHUBAIOTCS MO pe3yJibTaram
BXOJHOTO KOHTPOJIS, TEKYIIETO KOHTPOJISI YCIEBAEMOCTH M HPOMEKYTOUYHOMU
arTecTalMy MO UTOraM OCBOEHHS JMCLMIUIMHBI B BUJE dK3aMeHa (4 ceMecTp) H
KVII.
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Tekymmii onpoc ycrneBaeMOCTH O0y4arOIIUXCsS OCYIIECTBISIETCS sl OLEHKU
YPOBHSI OCTaTOYHBIX 3HAHUH ITyTEM POBEIECHUS OIpOca 110 TeMaM JTUCIUILINHEL.

3ammura J1a00opaTopHOl PAOOTHI MPOBOMUTCS C IIENBIO YBS3KA TEOPHH C
NPaKTUKON, 00yUEHUS CTYJICHTOB METO/IaM TPOBECHHSI SKCIICPUMEHTOB, IPHUBUTHE
HABBIKOB B paboTe C J1ad0paToOpHbIM 000PYAOBaHUEM M O0OOIIEHHS MOJYyYEHHBIX
pE3ybTaToB.

KypcoBoli TPOEKT BHIMONHACTCS B COOTBETCTBHM C METOJMYECKUMU
yKa3aHUSM 10 BBITTOJHEHUIO KyPCOBOTO MPOEKTA C IEIBI0 3aKPETIICHUS CTYCHTOM
TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB, KOTOPBIC IO3BOJIAIOT HAyYHO
O0OOCHOBAaHHO W  TEXHMYECKM TPaMOTHO  OCYIIECTBISTH  TEXHHUYECKYIO
IKCIUTyaTallMi0 BO3IYIIHBIX CYIOB, (hOPMHUPOBATH CO3HATEIBHOE WU TBOPYECKOE
OTHOUICHHSI K BBHINIOJHEHUIO TpeOOBaHMU, COJAEpKAIIUXCS B JOKyMEHTaX,
pPeTIaMEHTUPYIOIINX TEXHUIECKYIO IKCILTYaTaIHIO.

PacderHple 3amaun, CHTyallMOHHBIE 3aJaud, KOHTPOJbHBIE PAOOTHI M TEMBI
KypCOBOT'O TIPOEKTa HOCST MPAKTUKO-OPHEHTUPOBAHHBIN XapaKTep, UCTIOIb3YIOTCS
B paMKax MPaKTHYECKOW TOATOTOBKM C IENIbI0 OIEHKA (OPMHPOBAHUS,
3aKpETUICHUS, Pa3BUTHSI TPAKTHYECKUX HABBIKOB.

DOK3aMeH 3aKIIOYUTEIbHBIA KOHTPOIb, OLICHWBAIOIIUN YpPOBEHb OCBOCHUS
KOMIICTCHITUH 32 BeCh MEPUOJ] M3YUCHHUS JUCITUTUINHBIL.

ATTecTanms 1o UToraM OCBOCHUS JIUCIUILTAHBI TIPOBOIUTCS B BUJIC IK3aMCHA
B 4 cemecTpe. DK3aMeH MO3BOJISET OLIEHUTh YPOBEHb OCBOCHHUS KOMIIETCHLUH 3a
BECh IMEPUOJ HW3y4YeHHs JUCHUIUIMHBL. OK3aMEeH NpeArojiaraeT OTBEeT Ha
TEOPETUYECKUE BOMPOCHI U3 MEPEYHS BOMPOCOB, BBHIHECEHHBIX Ha dK3aMeH. K
MOMEHTY CJa4ll dK3aMeHa [OJDKHBI OBITh MPOWACHBI Mpeaslayme (opMbl
KOHTpoJIsL. MeTonuka (pOpMHUPOBAaHUS PE3YJIBTHPYIONIEH OLIEHKA B 00s3aTEIIbHOM
MOPSI/IKE YYUTHIBAET aKTUBHOCTH CTY/JICHTOB Ha 3aHSATHX, IOCEIIAEMOCTh 3aHITHH,
OLICHKH 3a MPaKTHYECKUE paOOTHI, BHIIOJTHEHUE CAMOCTOSTEIILHBIX 33 IaHHIA.

9.1 ba/sIbHO-PEHTUHIOBAsI OLICHKA TEKYIEro KOHTPOJIA YCIIeBAeMOCTH U
3HAHUM CTYACHTOB

He npumensercs.

9.2 MeroauyecKkue PpPeKOMEHJAUMH MO0 TPOBEIEHUI0 TMPOLEAYPHI
OLICHUBAHUA 3HAHUI, YMEHMHA M HABBIKOB H (WJIH) ONbITA [AeATEJIbHOCTH,
XapaKTepPU3YIOLIUX 3TANbI (POPMUPOBAHUSA KOMIIETECHIMNI

Texymuii onpoc OIEHUBAETCS CIEAYIOIMIMM O0pa3oM: pa3BEpPHYTHI OTBET
oOydaromerocst  JOJDKEH  MPEACTaBIATH  COOOM  CBSI3HBIM,  JIOTUYECKH
MoCJeA0BaTeNIbHbIN OTBET Ha Bonpoc. Kputepun onieHuBaHus:

1) monHOTa ¥ MPAaBUIBLHOCTh OTBETA;
2) cTeneHb OCO3HAHHOCTH, TOHUMAHUS U3yYEHHOTO;
3) a3bIKOBOE OPOPMIICHHUE OTBETA.

OneHKa «OTIUYHO» CTABUTCS, €CJIM 00yYarONINiiCs TOJTHO U3JIaraeT Marepuan

(oTBeuaeT Ha BOIPOC), JACT MPABUIBLHOE OMNPEJCICHUEe OCHOBHBIX IOHSTUM;
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oOHapyXMBaeT IOHHUMAaHME MaTepuaga, MOXKET OOOCHOBaTb CBOU CYXKICHHS,
NPUMEHUTH 3HAHUS Ha MPAKTUKE, TIPUBECTH HEOOXOAUMBIE MTPUMEPHI HE TOIBKO U3
y4eOHMKa, HO ¥ CaMOCTOSATEIbHO COCTaBJICHHBIC; H3JIaraeT MarepHuall
MOCJIEI0OBATEIbHO U IPABUIIBHO C TOYKU 3PEHUSI HOPM JIMTEPATYPHOIO S3bIKA.

OueHka  «XOpoIIO»  CTaBUTCS, €Cld  OOydYaroIlIMiicsl  JaeT  OTBET,
YIOBJIETBOPSIIOIIMN TEeM K€ TpeOOBaHUSAM, YTO U JUISl OLICHKU «OTIUYHO», HO
nomyckaer 1-2 omuOKu, KOTOpbIE caM >K€ ucHpaBisier, U 1-2 HegoyeTa B
MOCJIEIOBATENIbHOCTHU U SI3IKOBOM O()OPMJICHUHU M3JIaraeMoro.

OrneHka «yJOBJIETBOPUTEIBHO» CTABUTCS, €CIM 00y4aroIuiicss 0OHapyKUBaeT
3HAaHUE U TTIOHUMaHUE OCHOBHBIX MOJIOKEHUM JTaHHOW TE€MBbI, HO M3JIaraeT MaTepuan
HEMOJIHO U JIOIYCKAeT HETOYHOCTH B OIPENEICHUH MOHATHI WU (POPMYIHPOBKE;
HE yMEeT JO0CTAaTOYHO IIIyOOKO M JI0Ka3aTeJbHO OOOCHOBAaTb CBOM CYXJACHHUS U
IIPUBECTH CBOM MPHUMEpPHI; U3J1araeT MaTepruajl HEMOCJIEAOBATEIbHO U JIOIYyCKAaeT
OIIMOKH B SI3LIKOBOM O(OPMIICHUH M3JIaraeMoro.

OneHka  «HEYIOBJIETBOPUTEIBHO»  CTAaBUTCS,  €CIM  OOydYaroIIMiics
oOHapy»KMBaeT He3HAHUE OOJBIIEH YaCTH COOTBETCTBYIOIIETO BOMPOCA, JOIMYCKAET
OIMOKH B (OPMYJUPOBKE OINPEACIICHUA W TMPaBUJl, HCKAXKAET HMX CMBICIH,
OecropsI0YHO Y HEYBEPEHHO U3JIaraeT MaTepual.

JlomalHee 3a7aHue:

OneHka «OTJIMYHOY» BBICTABIIAETCS, €CIM OOy4YarOMIMICS BBIMOJHUI PadboTy
0e3 omMOOK M HEIOYETOB, MPOAEMOHTPUPOBAI: NIyOOKOE U MPOYHOE YCBOCHHE
OPOrpaMMHOTIO MaTepHasa; rPaMOTHO U JIOTMUECKH IMPABUIIBHO U3JIOKUII OTBET IO
YKa3aHHOM TeMe IOMalIHEro 3aJaHus; MpuBel He0OX0UMbIEe PUMEPBI HE TOIBKO
U3 y4eOHBIX MaTepHUaioB, HO U CAMOCTOATEIBHO COCTABIICHHBIE.

O1eHKa «XOpOILIO», €CId OOyYaroIIUKCs BBIMOJHUI paboOTy MONHOCTBIO, HO
JIOMyCTUI B HEell He Oosiee OmHOW HErpyOol OmMMOKH, YCBOWJI MPOTPaAMMHBIH
MaTepuai; W3JI0KWI IOJIHBIM, TPAMOTHBIN OTBET IO YKa3aHHOW TEME JOMAIIHETO
3aJ1aHu; PUBEN HEOOXOIMMbIE TPUMEPBI; U3JI0KUII Marepuai NoCIeA0BaTEeIbHO U
MIPaBUIIBHO.

OueHka «ydOBJIETBOPUTENIBHO», €CIM OOYyYarolUNCs MPABUIBLHO BBIIOIHUII
HE MEHee NOJIOBMHBI pabOThl WIM JOMYCTUN HE Oosiee IBYX IpyObIX OLIMOOK,
YCBOWJI IPOIPAMMHBIA MaTepuall; HO €ro OTBET HE MOJHBIN, TPUBOJUT MPUMEPHI;
U3JI0KWJT MaTeprall HeloCIeA0BaTENbHO.

OrneHka «HEYIOBIETBOPUTENIBHO», €CIU OOydYaroLUiicss AOMyCTU OOJbIIOoe
YHUCII0 OUIMOOK U HEJOYETOB, WM, €CIU NMPABUIBHO BBIINOJIHUI MEHEE MOJIOBHUHBI
paboThl, HE TIPHUBEJ MPUMEPOB, JTOMYCTUI OMMUOKH B (POPMYITHPOBKE OCHOBHBIX
MOHSTUN, OECTIOPSIIOUHO U HEMOCIEA0BATEIbHO U3JI0KUIT MaTepHall.

[InceMeHHast KOHTpOIbHAs padoTa:

«3auTeHO»: paboTa 3auMTHIBACTCA B TOM CiIydae, €Cld 3aJaHHE BBINOJHEHO
MOJIHOCTBIO, B COOTBETCTBMM C IIOCTaBJICHHBIMH TPEOOBAHUSAMU U CJHEJIAHBI
HE0OXOMMbIE BBIBObL;

«HE 3a4TE€HO»: pabOTa HE 3aUUTHIBAECTCA B TOM CIIy4ae, €ciid 00yJarouiuiics He
BBITIOJIHUJI 33JJaHUS, WIHM PE3YJIbTAT BHIMOJIHEHUS 33/IaHUs HE COOTBETCTBYET
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MOCTaBJICHHBIM TPEOOBAHUSM, a B 3aJJaHUSX U (UJTH) OTBETaX UMEIOTCS
CYIIIECTBCHHBIC OIIHOKH.

PacueTHbIe U CUTyaIIMOHHBIC 3aa49H:

«3aUTEHO»: 3aJaHWE BBIMIOJHEHO TIOJTHOCTHIO, B  COOTBETCTBHH C
MOCTABJICHHBIMY TPEOOBAHUSMU U CCIIAHBI HEOOXOIUMBIC BBIBOIBI;

«HE 3aYTEHO»: B TOM CIly4ae, €clii 00yJaronIiiicsi He BHITIOTHIII 3aJaHus, HITN
pe3yabTaT BBIOJIHCHHSI 3aJ]aHUsI HE COOTBETCTBYET IOCTABICHHBIM TPEOOBAHUSM,
a B 3aJIJaHUAX U (MJIM) OTBETaX UMEIOTCSI CYIIICCTBEHHBIC OINOKH.

Ha MOMEHT mpoMeXyTOUHOW aTTeCTallMi CTYACHT JOJDKEH IOJYYHUTh
COTIIUYHOY, «XOPOIIIO» HITH «YIOBICTBOPUTEIHHOY» 33 Y4acTHE B 1O KpaliHEeH Mepe
B 50 % TeKymuX OMpOCOB, «OTIIMYHOY, «XOPOIIO» WIH «yJOBIETBOPUTEIHHO)» 32
BBITIOJIHEHUE JIOMAITHETO 3aJaHusi, «3a4TE€HO» 3a BBHINIOJHEHUE PACYETHBIX W
CUTYallMOHHBIX 3aJ1a4, KOHTPOJBHOW pabOThI MO BCEM TeMaM, JUISi KOTOPBIX OHH
MIPETYCMOTPECHBI.

9.3 Tembl KypcOBBIX pad0T (IIPOEKTOB) MO AMCIHUIIHHE

Ilpuy wm3ydyenun gucuuIuiMHbl «TepMoaMHaMUKa U TEIUIoIepenadyay
BBITIOJIHAETCS KypCcOBOM ITPOEKT «Pacuér coruia JlaBass».

Hcxognple naHHBIE Ul BBIIIOJIHEHUS KypCOBOIO IIPOEKTA OIPEHAEIAIOTCS
UCXO/sl U3 HOMEpA 3a4ETHON KHWXKKH CTYIEHTA WIH IIOPSAIKOBOIO HOMEpPA CTYACHTA
B TIpyllle II0 I[paBUjlaM, H3JIOKECHHBIM B METOAMYECKHX YKa3aHUAX II0
BBITIOJTHEHUIO KypCOBOTO MpoekTa [2-3].

9.4 KoHTpoJIbHBIE BONPOCHI /Jisl TPOBEJeHHUS BXOAHOI0 KOHTPOJIA
OCTATOYHBIX 3HAHUI M0 00eCTeYNBAIOIIUM JUCIHILINHA

Bonpockl BXOTHOTO KOHTPOJIA MO AUCUUILIMHE «Bbicias MaremaTuka
1. Onpenenenue npou3BOAHON (PYHKINHU, €€ TEOMETPUUECKUN CMBICIL.

13Baeds KOpeHb:
v/ 8(a?)3h°

2.
VIPOCTHTH BbIpaZKeHue:
a* — ab?

3. ab +b?
YIPOCTATH BBIPAKeHHe:
a2 —y?

Bormpocsl BxoHOTO KOHTPOIIS 10 quctuiuinie « MHpopmaTikay
1. Uadopmaruzamus obmecTBa U MECTO MHPOPMATUKH B COBPEMEHHOM
MUpe.
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2.
3.

OcoOGeHHOCTH COBPEMEHHBIX KOMITBIOTEPOB U UX Pa3BUTHE.
[TpuknagHoe mnporpamMmMHOE oOOECHeuYeHHE Kak HHCTPYMEHT pEeHICHHS
(GYHKIIMOHATBHBIX 3a/1a4.

BOHpOCBI BXOJHOI'0O KOHTPOJIA 11O JUCHUIIIIMHC «Dusuka»

1.
2.

W

["apMoHnueckue koyieObaHus U UX mapameTphl.

CnoxeHnue koneOaHu OAMHAKOBON M Pa3IMYHBIX YacCTOT, HAITPABIEHHBIX
BJIOJIb OAHOU MPSIMOM.

CnoxxeHue B3aMMHO TIEPIEHIUKYISIPHBIX KOJICOaHUM.

CoOcTBenHas 4acToTa.

«DNEKTPOTEXHUKA U AIEKTPOHUKA»

1.
2.
3.

DNEeKTpUYECKUE UENU MTOCTOSHHOTO TOKa.
DNEKTPUYECKHUE LIETTH TEPEMEHHOTO TOKA.
WMHukaTopHbIE yCTPOKCTBA.

«TGOpI/I}I HaJCKHOCTH

l.
2.
3.

OCHOBHBIE MTOHTHUA U ONPEICIICHUS TEOPUHN HAJIC)KHOCTH
IToka3zarenn HaZIEXKHOCTH
Marematnyeckue OCHOBBI TEOPUU HAJEKHOCTU

«IIpuknanHas reoMeTpusi U HHKEHEPHAs rpaduKa»
1. Bune! npoenupoBanusi. KOMIIEKCHBIN YEPTEXK TOUKHU, TPAMOM,IITIOCKOCTH
2. KOMIUIEKCHBIN YepTEkK MOBEPXHOCTU. AKCOHOMETPUUYECKHE TIOBEPXHOCTH
3. KoHcTpyKTOpCKO-TeXHONIOTHYecKas JokyMeHTaus. OdopmiieHueuep-
TeXKen

«MaTepI/IaJIOBC,Z[CHI/Ie N TCXHOJIOTHUA KOHCTPYKIHUOHHBIX MATCPHUAJIOB))

1.
2.
3.

Metozapl ucCae0BaHUS U UCTIBITAHNUS MaTEPUAIIOB
[IpruMeHeHne KOHCTPYKIIMOHHBIX MATEPUAJIOB
OCHOBHbBIE TEPMUHBI U ONPEICIICHNS TEXHOJIOTUH MATEpUAIOB

9.5 Onucanue nmokasareJjei u KPHUTEPHUEB OLICHUBAaHUSA KOMHeTeHHI/Iﬁ Ha
PA3JINYHBIX JTalnax ux (l)OpMI/IpOBaHI/ISI, OolnucaHue mMKaJl OncHUBaHUA
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Komnerennun ITokaszarenu Kpurepun onieHnBanus
OLICHUBaHHUS
(MHIMKATOPBI
JIOCTHKCHHS )
KOMIIETEHLINI
[ aTan
3HaerT:
— OCHOBHBIE 3aKOHBI MaTEMATUYECKUX U
€CTECTBEHHOHAYYHBIX JUCLUIUIVH B
npo¢eCcCHOHATEHON AEATEIbHOCTH, METO/IbI
MaTeMaTH4eCKOTo aHajan3a U MOAEIUPOBaHUS,
TEOPETUUECKOTO U SKCIIEPUMEHTAIBLHOTO
MCCJIEZIOBAHUS IIPU PEIICHUN IPAKTUYECKHX 3aj1ay 10
pacu€Ty napaMmeTpOB TEPMOJIUHAMHUYECKHAX
MIPOLIECCOB, MPOTEKAIOIINX B AaBUAIIMOHHBIX
I/Ulzonx 10

OIIK-10

JABHUTIaTCIIAX Ha OCHOBEC 3HAHHH TEPMOJUHAMUKHA U
TCIUIonepEaa4n

— OCHOBHBIE 3aKOHBI TECPMOJUHAMUKHA U ra3oBOM

JUHAMUKH, METO/BI TEIUIOBOM 3AIIUTHI 3JIEMEHTOB
ABUALMOHHOMN TEXHUKH, IIPU OCYIIECTBIECHUI
npodeCCHOHATFHON AEATEIIbHOCTH IKCILTYaTallnOHHO
— TEXHOJIOTUYECKOI'0 THUIIa B 00J1aCTH OpraHU3aluu
TEXHUYECKOTO 00CTYKUBaHUS BO3LYIIHBIX CY/10B U
ABHALIMOHHBIX JIBUraTeJIeH

VYmeer:

[IpuMeHSITh 3aKOHBI TEPMOTUHAMUKH M OCHOBHEIC
ypaBHEHHUS Tra30BOM JAUHAMUKE ISl PELICHUS MPAKTH-
YEeCKUX 3a]a4 10 aHaJU3y TEUEHHs ra30BBIX MOTOKOB,
nporekatomux B ['TJl, koHcTpykuu u cucremax BC B
00eCTieYeHNN HCIPABHOCTH U PabOTOCIOCOOHOCTH
ABUAIMOHHOM TEXHUKU; ONPEAETUTh MapaMeTphl pabo-
Yero Tesa BO BCEX JIEMEHTaxX aBUAIIMOHHOTO JIBUTaTe-
75 Ha 0a3e 3HAHM, MMOyYEHHBIX 110 JUCLUILIUHE Tep-
MOAMHAMHUKa W TeIUIonepeaaya, B TOM YHCIe U C UC-
MOJIb30BaHUEM MPOTPAMMHBIX CPEJ/ICTB.

Bnaneer:

MGTO,Z[aMI/I n HpI/IéMaMI/I HCIIOJB30BaHUs OCHOBHBIX
3aKOHOB CCTCCTBCHHOHAYYHbBIX JUCHUITIINH B

npodeccuoHaTbHON JIEATEIIbHOCTH, MIPUMEHSTh
METO/Ibl MATEMATUYECKOIO aHaJIu3a U MOJEIUPOBAHHUS,
TEOPETUYECKOTO u AKCIIEPUMEHTAIBHOTO

UCCIIEZIOBAHUS TPU pElIeHUH TpodhecCHOHATBHBIX
3a/lad Ha OCHOBE 3HAHUM TEPMOJMHAMHUKU U
TeIUIoNepeayn;

-HaBbIKAMU YBEPEHHOCTH B BhIOOpE (hOpPM M METOHOB
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Komnerennun ITokaszarenu Kpurepun onieHnBanus
OLICHUBaHHUS
(MHIUKATOPBI
JTIOCTHKCHHS )
KOMIIETEHILINI
pemieHus 3amad B Xxone  mpodeccHOHAIBbHOM
NeSATETLHOCTH, YMEHHUS aHAJIM3UPOBATH TOJTYYCHHBIE
pe3yJbTaThl; METOIaMU TMPOBEACHUS SKCIEPUMEHTOB,
HaBBIKAMH OOOOIICHHS TIONYYCHHBIX PE3yJIbTaTOB,
KyJAbTypbl U TOYHOCTH B pabore ¢ 1abopaTopHBIM
o0opyioBaHWEM, HW3MEPUTEITBLHBIMU TpHOOpaMu |
BBIYHMCIIUTEIbHON TEXHUKHU.
IT sran
3HaeT:
V71 PN 11 £ — Mertonpl pacyera mapaMeTpoB TEPMOJMHAMHUYECKHX
IIPOLIECCOB
-METOAbl ~ TEPMOJWHAMUKH  TIO3BOJIAIOT  TMOHATH
5 CYILIHOCTb TEPMOJMHAMHUYECKUX IIPOLIECCOB,
Ul vks aQHAJIM3UPOBATh T'a30BbI€ MOTOKH, 3aKOHBI MPOTEKAHUS
TepMoArHaMHuuUeckux mnpoueccoB B I'TI, mytm wux
OIIK-10 W Com 10 COBEpLIECHCTBOBAHUS

VYMmeer:

— -@opMyaHpoBaTh NMPO(hecCUOHATbHBIE 3aJa4H U

HaXOOUTh IIyTH UX pemeHI/m n3 63351 3H3HI/II>1,
MOJTYYCHHBIX Ha JUCIMIUIMHE TEPMOJUHAMUKA U
TerIonepeaada; MPUMEHATh 3aKOHBI TEPMOANHAMUKH
Y OCHOBBI YPaBHEHUI ra30BON JUHAMHKE B
(hopmymupoBke MpodecCuOHaTbHBIX 3a/1a4 U
HAXOXJICHUS MyTeH UX PElICHHUs B 00eCIICYCHUH
HCITPAaBHOCTH U PabOTOCIIOCOOHOCTH aBUAIIMOHHOM
TEXHUKH MPHU OCYIIECTBICHUH MPodecCHoHaTbHON
JEeSTeNbHOCTH SKCITYaTal[HOHHO — TEXHOJIOTHYECKOTO
THUIIA B O6JIaCTI/I OpFaHI/ISaL[I/II/I TECXHUYCCKOT'O
00CITyKMBaHHSI BO3AYIIHBIX CY/IOB M aBUAIIUOHHBIX
JIBUTATEIICH.

Biaaneer:

HaBbikamu gopmynnpoBku npodeccruoHanbHbIX 3a/1a4u
U HAXOXKIECHUS MyTeH MX PELIeHUH, MOJyYeHHBIX IO
JUCHMIUIMHE TEpMOAMHAMMKA U  TEIUIONEpenaya;
-MeToAaMHU OLIEHUBAHHUS TEPMOAMHAMUYECKHUX
IPOLECCOB,  MPOTEKAIIUX B  aBUAIIMOHHBIX
JBUTaTENsAX, KOHCTPYKLUAX U B CUCTEMAxX BO3MYIIHBIX
CYIlOB

HaBbikamu pacuera mapaMeTpoB TEPMOIUHAMUYECKUX
IpOLIECCOB,  IPOTEKAOIMX B aBMALMOHHBIX
JBUTATENSIX C LIEIBIO MOATOTOBKU K CaMOCTOSITENIbHOM,
UHJMBUAYAJIBHOW paboTe, NMPUHATUIO OTBETCTBEHHBIX
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Komnerennun ITokaszarenu Kpurepun onieHnBanus
OLIEHUBAHHUS
(MHIUKATOPBI
JTIOCTHKCHHS )
KOMIIETCHIUI

pemieHMii B paMkKax CBoed MIpodecCHOHATBHON
KOMIIETEHIUH.

— MeTtoaukoi opraHu3aiiy 1 OCyIIECTBICHUS TOUCKA U
yCTpaHEHUs! HEMCIPABHOCTEH aBHAIIMOHHOW TEXHUKH
C YYETOM 3HAaHUH TEPMOAMHAMUKH U TEILIONepeadn
IPU OCYIIECTBICHUU PO(hecCHOHAIBHOM
JEeSTeNbHOCTH SKCITYaTaIllHOHHO — TEXHOJIOTHYECKOTO
TUTIA B O0JIACTH OpPraHU3aliy TEXHUIECKOTO
00CITyKHBaHHSI BO3AYIIHBIX CY/IOB  aBUALIUOHHBIX
JIBUTATEIICH.

9.5.1 Onucanue MKAaJ OLICHUBAHUSA

[IIkana olleHUBaHUS KypCOBOTO IPOEKTa MpUBEAeHA B Ta0IHULIE:

[MIkana Cocrasigmomnue [Tpuznaku

OIICHUBAHUS

OT1immyHO PacuérHas JyacTh Bce pacuérhl BBINOJHEHBI NPaBUIIBHO
OOyuaromuiicss MOKa3bIBaET OTIMYHbBIC

HaBBIKU BBITIOJTHEHUS YEepTEIKEH.
UepTek  MPaKTUYECKH  MOJTHOCTHIO
cooTBeTcTBYIOT TpeboBanusiMm [OCT.
BriBO1I TpaMOTHO C(HOPMYIUPOBAHBI U

['paduueckas gacThb

BriBoabl
000CHOBAHBI.
KypcoBoii mpoekt odopMieH akKypaTHO
Odpopmtente corllacHO TpeOOBaHUAM K O(pOpMIICHHIO
0e3 opdorpagudeckux u
rpaMMaTHYECKUX OMIMOOK.
CBOEBPEMEHHOCTD KypcoBoli MpoeKT BBINOJIHEH U CIaH Ha
BBITIOJTHEHUS IPOBEPKY CBOEBPEMEHHO.
3amura OOyuaromuiics JOCTYIIHO H  SICHO

NPEACTABISECT PE3ylbTarbl KypCOBOIO
npoekra. OTBETHl Ha BOIPOCHI MOJIHBIE,
mryookue. OOydaroniuiicss BCeCTOpOHHE
OLICHUBAET " UHTEPIPETUPYET
NOJIYYEHHBIE PpEe3yJbTarhl, J1OKAa3bIBAET
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[HIkana
OIlIEHUBAaHUS

CocraBigronime

[IpusHaku

UX  3HAYUMOCTb. I'pamotHO M
apryMEHTHPOBAHO IIPEACTABISACT
BBIBOJIBL.

Xopoio

PacuérHag yacTtn

Pacd€Tbl XOTS W BBHITIOJTHEHBI B IIEJIOM
NPaBWILHO, HWMEIOT  ONpEICIEHHBIC
HEe04ETH B 0hOPMIICHUH.

['paduaeckas gacTh

OOyyaronuiicss TOKa3bIBAE€T XOPOIIHE
HaBBIKU BBITIOJIHEHUS YEPTEIKEH.
Ueprexu, XOTs 51 AMEIOT
HE3HAUUTEIIbHBIE OIIMOKU, B OCTATbHOM
cooTBeTcTBYI0T TpeboBanusiMm 'OCT.

BriBoab!

BriBoibI c(hopMyIUpOBaHbI c
HEOOJIBIIMMU HETOYHOCTSIMH.

Odopmienue

KypcoBoii mpoekT ohopMIIeH aKKypaTHO
COTNIACHO TPEOOBAHMAM K O(POPMIICHUIO
c HEOOJBIITUM KOJINYE€CTBOM
ophorpaduaeckux WM
IrpaMMaTHYECKUX OMIMOOK.

CBOEBPEMEHHOCTH
BBITIOJIHECHUS

KypcoBoli IpOEKT BBINOIHEH U CAH Ha
IIPOBEPKY CBOEBPEMEHHO.

3ammura

JIoOCTyIHO H  SICHO  IIPEACTABIACT
pE3yNbTaThI KypCOBOTO IIPOEKTA.
OTrBeTbl  Ha  BONPOCHI  IIOJHBIE.
OO6yuatouiics OLICHUBAET "
UHTEPIIPETUPYET II0JIyYECHHY IO
UHpOpMAIIMI0 C  HE3HAYUTEIbHBIMU
HETOYHOCTSMU, JleMoHCTpHUpYyET
CaMOCTOSITEIIbHOE MBIILIJICHUE.

YIOBIETBOPHU
TEJILHO

PacuérHasg yacTth

Pacuérel, XOTS M UMEIOT ONpeNeIEHHBIE
NOTPELIHOCTH, II03BOJIMIIA CHElaTh, B
11€JIOM, ITPABUJIbHBIE BBIBOJIBI.

I'paduueckas yactb

OOyuaromuiics TOKa3bIBaeT  ciabble
HaBBIKU BBIIOJIHEHUS YepTeKeH.
Yeprexu JINIID YaCTHYHO
cootBeTcTBYIOT TpeboBanusM ['OCT.

He Bce BbBOIBI CchHOpPMYIHPOBAHBI,

BriBoab!
1160 HE TOYHO CPOPMYITMPOBAHEI.
KypcoBoii MPOEKT odopmIieH
HEaKKypaTHO COJICPIKHT

Odopmienue yP ’ AIEP
opdorpaduueckrie U TrpaMMaTUUYECKUE
OIITHOKH.

CBOEBPEMEHHOCTD KypcoBoii mpoeKT BHINIOJHEH U CIaH Ha
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[MIkana Cocrasisromue [Tpuznaku
OLICHUBAHUS

BBITOJIHEHUSI KypCOBOTO

MPOBEPKY MO3KE YKA3aHHOTO CPOKA.
MIPOEKTA POBEPIY Y P

OOyuaromuiics ¢ TpyAOM JIOKJIaIbIBACT
pe3yNIbTaThl KypCOBOTO MPOEKTA.
OTBeTHI HAa BONPOCHI HEMOIHBIE.
3ammra OOyyaromuiics MOXXET OLICHUTh
MOJTYYECHHBIE PE3YJIbTAThl U
UHTEPNPETUPYET UX CO 3HAYUTEIbHBIMU
HETOYHOCTSIMH.

PacuérHas yactp Pacuérel HEBEpHBI MM OTCYTCTBYIOT.
OOyuaronuiicss moka3bIBaeT KpaiiHe
cna0Oble HaBbIKU BBITIOJIHEHUS,
yeprexer, YUepreku He COOTBETCTBYIOT
I'OCT.

BriBonbl BriBosibI HE CHOPMYIIUPOBAHBI.
Heynosners Odopmienne KypcoBoro npoeKTa He
OPHUTEIIBHO COOTBETCTBYEeT TpeOoBaHUsAM. bosbioe
KOJIM4YECTBO opdorpapuueckux u
rpaMMaTUYECKUX OLIUOOK.
OOyyaronuiicss He MOXET NPEICTABUTD
pe3ysbTaThl KypcoBoro npoekra. He
OTBEYAET HA BOIIPOCHI UJIM OTBEYAET
HEBEPHO.

I'paduueckas yactb

Odopmienue

Samura

[IIxana olleHMBaHMS IPU IPOBEACHUN TPOMEKYTOUHON aTTeCTAlluU

«OmauyHoy BBICTaBIAEeTCd OOyyaroUleMycs, MMOKa3aBIIEMy BCECTOPOHHUE,
CUCTEMATU3UPOBAHHbIE, TIIYOOKHE 3HAHUS MO paccMaTpUBAEMON KOMIETEHIIMH U
YMEHUE YBEPEHHO NPHMEHSITh HMX Ha TNPAKTHKE, CBOOOJHOE U TMPABHIHLHOE
000CHOBaHUE MPUHATHIX pelnieHuil. OTBedass Ha BOMNPOC, MOXKET OBICTPO H
0€30IMO0YHO  MPOWJUTIOCTPUPOBATH  OTBET  COOCTBEHHBIMU  MpPUMEPaMHU.
OOyuaromuiicss caMOCTOATENIbHO MPABWJIHHO BBIMOJIHAET MPAKTUYECKUE 3a/IaHMUS,
JaeT 000CHOBAaHHYIO OLIEHKY UTOTaM CYKJIEHUU.

«Xopouwioy epicTaBIsieTCsl 00y4aroIIEeMyCsl, €CJIM OH TBEPO 3HAET MaTepHall,
IPAMOTHO U MO CYLIECTBY HU3J1araeT €ro, yMeeT IPUMEHSTh MTOJIyYEHHbIE 3HAaHUS Ha
IpPaKTUKE, HO JOIMYCKAeT B OTBETE WJIM B BBINOJHEHHHM MPAKTUYECKOTO 3aJaHHUs
HEKOTOPbIE HETOYHOCTH, XOPOIIO BIAAEET BCEM COAECPKAHUEM, BUIUT
B3auMOCBs3M. OOyUaromuiics peniaeT MpakTUUEeCKUue 3aJaHus BEPHO.

«Yooenemeopumenvrnoy BbICTaBIgeTCA O00ydaroleMycCs, IOKa3aBIIEMY
(dbparMeHTapHbIN, Pa3pO3HCHHBIA XapaKTep 3HAHWM, HEIOCTATOYHO IMPABUILHBIC
(bopMyITUpOBKU 0a30BBIX MOHSATHN, HAPYIICHUS JIOTUIECKON MOCIEN0BATEIIBHOCTH
B M3JI0KEHUM MPOTrPAaMMHOIO Marepualia, HO MPU TOM OH BJIAJIEET OCHOBHBIMU
3HaHUSMH B paMKaxX 3a/JIJaHHOW KOMIIETEHIIMH, HEOOXOIUMBIMU JJIsl TaJIbHEHIIIETrOo
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OOy4YeHHsI U1 MOXKET IMPUMEHAThH MOJIyYeHHbIE 3HaHUS M0 0o0pa3ily B CTaHIAapTHOU
cutyanuu. [Ipaktndeckue 3a1aHus BBIIIOJIHEHO HE TOJHOCTBIO, MM CONEPKATCA
HE3HAYUTEIbHBIC OIIUOKHU B CYKICHUU.

«Heyooenemeopumenvro» BbICTaBIsETCA OOy4aroOlIEMycCsl, KOTOPBIA He
3HaeT OOJbILIEH YaCTH OCHOBHOI'O COJIEp KaHUsl y4eOHOM MpOorpaMMbl AUCLIMILIAHBI
B paMKaxX KOMIETEHIIUH, JOMyCKaeT rpyobie OMKUOKN B (POPMYITHPOBKAX OCHOBHBIX
MOHATHM JUCUUIUIMHBI U HE UCIIONb3YET IMOJYYEHHBIE 3HAHUS MPU BBINOJHEHUU
NPaKTUYECKUX 3a/IaHUI.

9.6 TumoBble KOHTPOJbHbIE 3aJaHUA JJIs1 NMPOBEAEHUNA TEKYIIero
KOHTPOJIAI M TNPOMEXKYTOYHOH AaTTecTAllMM IO HUTOraM OCBOEHMHS
AUCIHUIIINHBI

4 cemectp
9.6.11lpumMepHBIii NepedYeHb KOHTPOJIBHBIX BOIPOCOB M 3aJaHHMA AJIA
NPOBEACHUSA TEKYLIEro KOHTPOJIA yceBaeMoCTH nmo reme 1

B-1

1 HazoBute cOCTaBHbIE YaCTH TEPMOJMHAMHYECKOM CHUCTEMBI, KOTOPBIE
o0ecreynBaroT mpeoOpazoBaHue TEIIOBOM YHEPTUU B MEXAHUUECKYIO.

2 HanumuTe ypaBHEHHE COCTOSIHUS I 1 KT MaealbHOrO rasa.

B-2

1 U300pa3ute 3aKphITYIO TEPMOAUHAMUYECKYIO CCTEMY.

2 Hanumvre ypaBHEHUE COCTOSIHUSA JUIsl IPOM3BOIBHOM MACChl UAECAIBHOIO ra3a.
B-3

1 N300pa3ure OTKPBITYIO0 TEPMOAMHAMUYECKYIO CUCTEMY.

2 JlaWiTe onpeesieHue aeaibHOMY Ta3y.

B-4

1 Kakas TepMoguHaMuuecKasi CUCTEMA HAa3bIBAETCS U30JIUPOBAHHON?

2 HazoBuTe OCHOBHBbIE MapaMmeTpbl pabodero Tena, HAMUIIMTE MUX 00O3HAYEHUE,
€ANHULIBI U3MEPEHUS.

B-5

1 Ha3zoBurte mapameTp, KOTOpbIi OyleT OJWHAKOBBIM BO BCEX TOYKAX CHCTEMbI B
COCTOSIHMM TEPMOJAMHAMUYECKOTO PABHOBECHS.

2 Hamumure dbopMyny IIsi ONpeAesieHus ra30BOM MOCTOSHHOW R 10 M3BECTHOU
BEJIMYMHE YHUBEPCAIIBHOU Ta30BOM MOCTOSIHHOU R,

B-6

1 Yto Ha3pIBaeTCAd TEPMOJMHAMUYECKUM MPOLECCOM?

2 Onpenenure BEIWYMHY Ta30BOM MOCTOSHHOW BO31yXd, €CIM HM3BECTHO, 4YTO
yHUBepcayibHas razopas nocrosinHas R, = 8314,41 JIx/(kmonw-K) u MonexynspHas
Macca BO3AYXa Usesy = 28,966 KI/KMOJIb.

B-7

1 Kako¥i TepMogHaMUYECKHUM MPOIIECC CUUTAETCS 0OOpaTUMbIM ?
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2 Hapucyiite cxeMy HM3MEpeHHs [aBJICHUS B pe3epByape, B KOTOPOM JaBJICHHE
OombIe aTMoc(epHOro.

B-8

1 Hapucyiite cxemy HU3MEpEHUs [aBIECHUS B pe3epByape, B KOTOPOM JABICHHUE
MEHbIIIe aTMOC(HEPHOTO.

2 W3o0pazute TEpMOIMHAMHUYECKHUN TIPOIECC, B KOTOPOM  TIPOUCXOIUT
YMEHBIIICHUE aBiieHns. Kak M3MEHSIOTCS ApyTHe mapaMeTpsl pabodero tena’?

B-9

1 Kakum  ycioBusM  JTOJDKHA — YAOBIETBOPSTH  MOZAEIb  OOpaTUMOTo
TEPMOJUHAMUYECKOTO TMpoiiecca’?

2 Kak cBsi3aHbI MEXIYy CO00H ylebHBIM 00hEM U TIJIOTHOCTH Ta3a’?

B-10

1 Kak um3MeHsieTcss naBieHHE WCATBHOTO Ta3a MPU YBEIMYCHUH aOCOIIOTHOM
TeMIiepatrypsl B 2 paza? KoHIleHTpalys MOJIEKYIT ra3a Mpu 3TOM HE U3MEHSETCS.

2 Yto Ha3bIBAaETCS AUCCUIIALINEH (pacCeMBaHUEM) SHEPTUU?

9.6.2 IIpumepHbBIi NepedyeHb KOHTPOJIbHBIX BOIIPOCOB M 3aIaHUS J1JI
NPOBeIeHUsI TEKYLero KOHTPOJIsl ycneBaeMocTu no teme 1.1

B-1
13aBucur  nm U3MEHEHUE BHYTPEHHEU SHEpPruu OT  Xapakrepa
TEPMOJUHAMUYECKOTO Iporecca? Yem onpenensercs 3T0 U3MEHEHUE?
2 Hanmummre ypaBHeHue Maiepa, 0XapaKTepU3yUTE BEIVYMHBI, BXOIALIUE B 3TO
YpPaBHEHHE.
B-2
1 HazoBute ciocoObl M3MEHEHUSI BHYTPEHHEN SHEPTUH.
2 JlaiiTe onpezesneHne TEMIOEMKOCTH, HA30BUTE OCHOBHBIE (DAKTOPBI, OT KOTOPBIX
3aBUCHUT TEIUIOEMKOCTb.
B-3
1 ITokaxkute B «p-v» KOOpAMHATAX padOTy paclIMpeHUs IpU p = const, HAIUILINUTE
MaTeMaTHYeCKOE BhIPaXKEHUE JIJISl ONIPE/IETICHHSI 3TOW paboTBhI.
2 HamummTe aHaIUTUYECKOE BBIPAXKEHHE IIEPBOIO 3aKOHA TEPMOJMHAMUKH,
VCITOJIb3YS TOHSTHE SHTAJIBIIMHA U SHTPOIIHH.
B-4
1 ITokaxurte B «p-v» KoOpaMHArax padoTy cxarud npu p = var. Hanumumre
MaTeMaTH4eCKOEe BBIPAKEHUE ISl ONIPENETIEHUS ITOU PaOOTHI.
2 Hanumwure aHaIUTHYECKOE BBIPAKEHUE IEPBOTO 3aKOHA TEPMOAVMHAMUKH,
HCIIONb3YS TOHATHE SHTPOIUH.
B-5
1. I[TokaxuTe B «p-v» KOOpAMHATAX, YTO BEJIMYMHA PAOOTHI 3aBUCUT OT Xapakrepa
TEPMOJUHAMUYECKOTO IPOLECCa.
2 Yro Takoe sHranmpnuA? Hanummre BbIpa)kKeHHE JJI BBIYHMCICHUS DHTAJIBIINH,
MU3MEHEHHSI SHTAJIBIINH.
B-6
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1 Jlafite ompeneneHue ¢Gu3HUECKOW BEeTWYMHE IHTponuu. B uéMm 3akmmouaercs
OCHOBHAasi 0COOEHHOCTh YHTPOIIUH.

2 CpaBHuUTe MeXAy cOOOM yelbHbIe TEIUIOEMKOCTH MPU MOCTOSHHOM JaBICHUU U
IIPU MOCTOSTHHOM OOBEME.

B-7

1 Wzo6pasutre Tteminory B «7T-s» auarpamme, W Hanumute Qopmyny uis
ompeJieNICHUsI TIOJTHOTO KOJIMYECTBA TEIJIOTHI B MPOU3BOJILHOM IPOIIECCE.

2 KakuM COOTHOIIEHHUEM CBSI3aHBI MEXIY COOOM ylenbHas TEIIOEMKOCTh IPH
NOCTOSIHHOM 00BbeMe, y/elibHas TEIIOEMKOCTh MpPH TOCTOSHHOM JAaBJICHUH H
K03 dUIMeHT aguadaTsi?

B-8

1 B uem cocTtouT pu3nyueCKuil CMBICT Ta30BOM MOCTOSIHHOM?

2 HazoBute ¢hopMbI IEpeiaun SHEPTUH OT OJHOTO Teja K JAPYTOMY.

B-9

1 Kak BbI mOHMMAETE, YTO MEPBBIN 3aKOH TEPMOJIUHAMHUKHA MOYXHO PacCMarpuUBaTh
KaK MPUHILIMII 3anpeTa perpetuummobile?

2 Kakue (axkToppl BO3ACHCTBUS HA CUCTEMY HE MOTIYT HM3MEHUTh 3HAUYCHUS
SHTpONUU?

B-10

1 Hamumure BbIpakeHUE JI ONPEICTICHUS TEeXHUYECKONH palboThl (paboTh
IBUXKYyIIerocs raza). Kak onpezensercst 3Hak TEXHUYECKOM pabOThI?

2 3aKOHYUTE MPETIOKEHUE.

PaGora u Temnora He copep)karcs B KakKOH-JIMOO YacTH TEPMOIMHAMHYECKOM
CUCTEMBI, HU B UCTOYHHMKAX TEIUIOTHI WM paboThl, HU B pabouem tene. Pabora u
TEIJIOTa MOSBIISIIOTCS TOJIBKO TOIJIA, KOTAA. . .

9.6.311pumepHbIi NIepeYeHb KOHTPOJIbHBIX BOIIPOCOB U 3aIaHUS 1JIs
NPOBeeHUs TeKYIero KOHTPOJIsS yCIIeBAeMOCTH 10 Teme 2.

B-1
1 Kak ocymiecTBuTh N30XOPHBIN IPOLIECC.
2 Hanumure ypaBHeHUs aAabaTHOTO U MOJIUTPOITHOTO MPOIECCOB.
3 Hanummre ypaBHEHHE IEPBOIO 3aKOHA TEPMOAMHAMUKH JJII U30TEPMUYECKOTO
npolecca.

B-2.
1 IIpuBenuTe IpUMeEpPHI OTUTPOITHBIX ITPOLIECCOB.
2 Hanumurre COOTHOIIEHHS MEXly TapaMeTPaMU B H30TEPMUYECKOM ITPOLIECCE.
3 Hanumwure ypaBHEHHE IE€PBOIO 3aKOHAa TEPMOJMHAMMKHU I aauadaTHOro
rpouecca.

B-3.
1 TlpuBenuTe mpuMepbl NPOLECCOB ONM3KUX K HM300apHBIM, MPOTEKAIOLIUX B
ABUALIMOHHOU TEXHHUKE.
2 HamummTe COOTHOIIEHUS MEXIy JaBI€HHUEM U YAEIbHbBIM O0bEMOM B
anrabaTHOM U MOJIUTPOITHOM IpoIleccax.
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3 B kakoM TepMOJIMHAMUYECKOM IIPOLIECCEe yeIbHAas TEINIOEMKOCTh PaBHA HYJIIO?
B-4.
1 st kakoro mpouecca CrpaBejiInBO PaBEHCTBO: L=—aUL=—aU 9
2 Hanummre COOTHOIICHUS MEXIY NaBJICHUEM U TeMIIEpaTypou B aanabaTHOM U
MOJINTPOITHOM IIpoLeccax.
3 Hamumure ypaBHEHUE MEPBOTO 3aKOHA TEPMOJWHAMHUKUA JJISI H30XOPHOTO
mporecca.
B-5.
1 Bo3aMOHO JM MpOTEKaHHE aauadaTHBIX MPOIECCOB B aBHAIIMOHHOW TEXHUKE?
Ecau na, To re?
2 HanumuTe COOTHOLLIEHHE MEXKAY MMapaMeTPaMu B U30XOPHOM IIPOLIECCE.
3 B KakoM TEpMOIMHAMHUYECKOM IPOLIECCE CIPABEIINBO PABEHCTBO Q=LQ@=L
?
B-6.
1 TlpuBeguTe mpuUMepbl MPOLECCOB ONM3KUX K HM30XOPHBIM, MPOTEKAIOIINX B
aBUAIIMOHHOM TEXHHUKE.
2 Hanumwure COOTHOIICHUS MEXIY VYIeIbHBIM OOBEMOM U TeMmIlepaTypoll B
anrabaTHOM U MOJIUTPOITHOM IpOIIeccax.
3 B KakoM TePMOIMHAMUYECKOM IIPOLECCE Y/eNIbHAs TeMIOEMKOCTh papHa £~ L=
?
9.6.4 IlpumepHbIi NepedyeHb KOHTPOJIbHBIX BOIIPOCOB M 3aIaHUS J1JI
NPOBeIeHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH 0 Teme 3.

B-1
1 Ha3oBuTe OCHOBHBIE 33Jlayd TEPMOJMHAMHYECKOIO HCCIEIOBAaHUS ILMKJIOB
TEIUIOBBIX JIBUTAaTEIICH.
2 HaszoBure TEpMOAMHAMUYECKHE MMPOLECCHI, KOTOPBIE MPOTEKAOT 1o JuHUM H-B-
K nukna I'T/. B kakux snementax ['T/[ 3Ti mpoiieccsl poTeKaroT?
3 Hanumute dhopMyiy aiist onpeaesieHus CTeNeHu NoAorpeBa Bo3ayxa.

B-2
1 HazoBuTe OCHOBHBIE JOMYILIECHHS IS MEPEXOJAa OT pPEANbHBIX LHKIOB K
UJCATIbHBIM.
2 Ha3zoBuTe TEpMOAMHAMUYECKHUE MPOLECCHI, KOTOPbIE NPOTEKAOT 1Mo JUHUM K-I'
nukia I'T/. B kakux snementax ['TIl 3Tu npoueccesl npoTekaroT?
3 Hanumute hopMyiy Aiisi OnpeeneHns CTETIeHN MOBBIIICHUS 1aBJICHUS BO3yXa
B I'T/I.

B-3
1 Yto Hy>XHO 3HaATH U1l TEPMOJAMHAMUYECKOTO HUCCIECAOBAHNS UACATBHOTO LKA
TEIUIOBOTO JIBUTATENsA?
2 HazoBute TepMOAMHAMUYECKHE MTPOLECCHI, KOTOPBIE MPOTEKAIOT 1O JuHUM I'-T-
C nukina I'TI. B kakux snementax ['T/] 3Tu nporiecchl MpoTeKaroT?
3 Hanumure dhopmyiy A onpeneiaeHus TEIIOTh OTBEAEHHOM OT paboyero Tena B
uacanbHoM umkie I'T/1.

B-4
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1 HazoBute npocThle U HAMIAIHbIE METO/bI CpaBHEHUs HUKIOB ['T/I.
2 HazoBuTe TEpMOJMHAMHYECKHE MPOLIECChI, KOTOpbIE MpoTekatoT 1no aunuu C-H
nukina I'T/. B kakux snementax ['TI] 3Tu npoueccel npoTekaroT?
3 Hanumwure ¢dopmyny s ONpeneseHus TEIUIOThl, MOABEAEHHOW B Kamepe
cropanus B uaeanbHoM ukiie ['T/I.

B-5
1 HazoBuTe OoCHOBHBIE MapaMeTphl, onpeaeistomue padory u repmudeckuii KITJI
uukna I'T/1.
2 VI3 KakuX TepMOAMHAMHUYECKUX MPOLIECCOB COCTOUT UacaIbHbIN Uk ['TI?
3 Hanumwure dopmyny s onpeneieHus AaBICHUS BO3AyXa 3a KOMIIPECCOPOM
I'TH.

9.6.5 IlpumepHBbIii NepeYeHb KOHTPOJIbHBIX BOIIPOCOB U 3a1aHUA IS
NPOBeIeHUA TEKYIero KOHTPOJIsl yCIieBaeMOCTH 10 Teme 4.

B-1
1 C kaxo¥ 1enplo IpUHATa MEXIyHapoaHas cTangapTHas atmochepa (MCA)?
2 Hanumure hopmyiny A onpeieseHus CKOpOCTH paclpOCTpaHEHUs 3ByKa.
B-2
1 HazoBHTE OCHOBHBIE CBOMCTBA JIBUXKYILIETOCS Ta3a.
2 JlaiiTe onpenenenue yncay Maxa. UTo xapakTepusyeT 3TO YUCI0?
B-3
I TIpn kakux 3HAYEHUSIX CKOPOCTH MOTOKA ra3a MOXKHO PacCMaTpUBaTh €ro Kak
HECX)KMMaEMYy1o cpeny?
2 Yo Takoe koHyc Maxa u yron Maxa?
B-4
1 Ykaxxute 0CHOBHbIE OCOOEHHOCTH MPAMBIX CKAUKOB YIJIOTHEHHUSI.
2 Tlpoananuaupyire, Kakue (GakTopbl BIMSIOT HA BEJIMUYUHY CKOPOCTH 3BYKa.
B-5
1 Ykaxxute 0CHOBHbIE OCOOEHHOCTH KOCHIX CKaYKOB YIIJIOTHEHHUS.
2 Yto Ha3bIBaeTCs BI3KOCTHIO M Ye€M OHa 00ycioBiieHa?
B-6
1 Tlouemy B CBEpX3BYKOBBIX BXOAHBIX YCTPOMCTBAX TOPMOKEHHE BO3IYLIHOTO
IIOTOKA OCYILECTBIIAIOT B CUCTEME KOCBIX CKAuKOB?
2 HazoBure ompeaensiounii GaxTop sl CKOPOCTU PACIPOCTPAHEHHS 3BYKa B
OJIHOPOJTHOM Ta30BOM CpeEJI€.
B-7
1IToueMy B 7O3BYKOBOM IOTOKE MapaMeETPhI CPEIBI U3MEHSIOTCS €€ 10 BCTPEUH C
WCTOYHUKOM BO3MYILICHUI?
2 Kakue BO3aylIHbIE (Ta30BbI€) MOTOKK OBIBAIOT B 3aBUCUMOCTHU OT uKcia Maxa?
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9.6.6 IlpumepHBbIil NepedYeHb KOHTPOJIbHBIX BONPOCOB H 33IaHUSA 1S
MPOBEACHUS TEKYlero KOHTPOJIA ycneBaeMocTH o teme 4.1.

B-1
1 HaszoBure OCHOBHBIE JOMYILIECHHMs, KOTOpPBIE NPHUHUMAIOTCS NPHU pacdyeTax
ra3oBbIX ITOTOKOB.
2 B u4ém coCTOMT pas3inuue MEXKIy YpaBHEHHMEM bepHymn M ypaBHEHHEM
COXpaHEHUs dHeprun?
B-2
1 Kaknmu nmapamerpamu XapakTepu3yeTcsl ABHKYIIUICS ra3?
2 Hanumyrre ypaBHEHHUE MEPBOIO 3aKOHA TEPMOJAMHAMMKH JUISI IBUKYIIETOCS Ia3a.
B-3
1 JlaitTe onpeaeneHre MacCOBOMY pacxoy rasa.
2 Hamummre ypaBHEeHUE U CPOPMYTUPYHTE 3aKOH COXPAaHEHUS SHEPTUU B OOIIEM
BHJIE.
B-4
1Kakumu Buaamu 3Hepruil obmajnaer ABWXKymuica raz? Hamumure dopmyibl,
ONPENEISAIONINE BETUYMHBI KaKI0TO U3 dTUX BUJIOB SHEPTUH.
2 Hanumure u chopMmynupyite ypaBHEHUE HEPA3PBIBHOCTH JIJIS Ta3a U SKUJIKOCTH.
B-5
1 Kakoe TedyeHune ra3oBoro nNoToka CUuTaeTCsl CTAlMOHAPHBIM (YCTaHOBUBLIMMCS)?
IIpuBeauTe npuMepsl.
2 Hanumure u chopmynupyiire 06001ménHoe ypasuenue bepuymm.
B-6
1 Kakue 3a1aun HO3BOJISIET PelIaTh YPABHEHUE HEPA3PHIBHOCTH?
2 Hanumnre ypaBHeHUE bepHyun [Uisl HEC)KMMAEMOro IOTOKaA.
B-7
1 Kakoe ypaBHEeHHME Tra30BOM JMHAMHKU [O3BOJSET OINPEAEIUTh padorTy,
3aTpa4eHHYI0 Ha MPEOIOJIECHUE CUJl TPEHUSA?
2 Hanumure ypaBHEHHE HEPa3pbIBHOCTU B UG pepeHnaabHOM BUE.
B-8
1 Oxa3bIBaeT JM BIMSHUE HA BEJIMYMHY OOILEro 3amaca 3HEPruu JABUKYILErocs
rasa pabora, 3aTpaueHHasl Ha PEOJ0JICHUE TPEHUS?
2 Hanumnre ypaBHeHUE DMiepa Uil MOCTYIATEIbHOIO JBUKECHUS.

9.6.7 IlpumepHBbIil NepeYeHb KOHTPOJIbHBIX BONPOCOB H 3aIaHUSA IS
MPOBEACHUSA TEKYILIEero KOHTPOJIA yCIeBaeMOCTH 110 Teme 5.

B-1
1 HazoBure QopMbl KaHaIOB, KOTOpbIE MpEJHA3HAYEHbl JJIs pa3roHa U
TOPMOYEHHUS Ia30BOr0 MOTOKA?
2 Hamumurte ypaBHEHHME COXpPAHEHUs HHEPruuM B MapaMmeTpax 3aTOPMOKEHHOTO

IIOTOKA.
B-2
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1 Hanumute ypaBHeHUE Mpoduiis cTpyd IJsl SHEPTrOM30JIMPOBAHHOTO motoka. C
MOMOIIIBIO TOTO YpaBHEHMs ompeaenuTe (GopMy KaHaja, MpeaHa3HAYEHHOTO IS
pasroHa JO3BYKOBOI'O IIOTOKA.
2 Ilouemy nmnpu yBEIMYEHHMHM CKOPOCTH Ta3a yMEHBIIAETCS  CKOPOCTh
pacrpoOCTpaHEHHUs 3ByKa B HEM?

B-3
1 Hanuiute ¢hopMyiibl aj1st onpeaesieHus napaMeTpoB 3aTOPMOKEHHOTO TTOTOKaA.
2 Ilpm Kakux YCIOBUAX BO3MOKHO JIOCTH)KEHHME MAKCHUMAaJIbHOM CKOPOCTH
UCTEYEHHUs raza?

B-4
1 Jlalite ompeneneHUE NOJHBIM NapaMeTpaM WM NapaMerpaMm 3aTOPMOKEHHOI'O
IIOTOKA.
2 Hanummre Gopmyiy Aisi onpeaeseHus] CKOPOCTU MOTOKA Ha BBIXOZE M3 COILIA.
Kakue pakropbl BIUAIOT HA BEIUYUHY CKOPOCTH?

B-5
1 Kputnueckue mapaMmeTpsl ra30BOro oToka. Kpurtuueckas CKOpOCTb.
2 HazoBUTE yCIIOBHS MOJyYEHUSI CBEPX3BYKOBOIO ITOTOKA.

B-6
| Hanumwure ypaBHeHHE MPOQUIsl CTPYU AJisi SHEProM30JIMPOBaHHOrO mnotoka. C
IIOMOILIBIO ATOTO YpaBHEHHUs oOlpeneiute GopMy KaHaia, NpeAHA3HAYCHHOIO JUIs
TOPMOKEHHSI 3ByKOBOT'O TIOTOKA.
2 Hanumunrte QOpMyNIbl OCHOBHBIX Ta30AMHAMMYECKMX (YHKLUUH, KOTOpBIE
UCIIOJIB3YIOTCS IIPU PACYETAX FA30BbIX MIOTOKOB.

9.6.8 IlpumepHbIii NepedyeHb KOHTPOJIbHBIX BONPOCOB U 33IaHUSA IS
NMPOBeeHUs TEKYIero KOHTPOJIA yCIIeBaeMOCTH 0 Teme 6.

B-1
1 Kakue 3aaun peiiaroTcsi B TEOPUU TEIJI000MeHa?
2 Ilouemy B ypaBHeHUH 3aKk0Ha Dypbe MOCTABIICH 3HAK MUHYC?
B-2
1 HazoBuTE OCHOBHBIE BU/IbI IEPEHOCA TEILIOTHI.
2 Yto xapakrepusyeT Kod()PUIIMEHT TeIIONPOBOAHOCTH A?
B-3
1 Yto xapakrepusyeT rpaIueHT TeMIIEPaTyphl?
2 Hanumwure Gopmyity Ajs onpeaeseH s INIOTHOCTH TEIIOBOTO MOTOKA B IJIOCKOM
CTEHKE.
B-4
1 JlaiiTe onpenenenue TEnI0BOMY ITOTOKY, INIOTHOCTH TEIJIOBOTO ITOTOKA.
2 Hanumwmre auddepeHuuaibHble  ypaBHEHHsS  TEIUIONPOBOJHOCTH  JUIS
TPEXMEPHOTO ITOJIS.
B-5
13akon @ypwe. UTo onpenenseT 3TOT 3aKOH?
2 JlaliTe onpeiesiecHue TeMIEpaTypHOMY MOJIIO.
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B-6
1 HazoBute akTopsl, onpenesionie BeIMIrHY TUIOTHOCTH TEIUIOBOTO MOTOKA B
IJIOCKOM CTCHKE.
2 Hanumure Qopmyny sl onpeaeseHus BEIUYMHBI TEIUIOBOTO IMOTOKA IO
paccmaTpuBaeMom MoBepxHocTu F.

B-7
1 HazoBute onpeaenstonuii (hakTop, 4To JaHHBIN MaTepual MOXKET MPUMEHSITHCS
B KQU€CTBE TCIIOBOM M3O0ISIINH.
2 Kakoil xapakTep HMEET TeMIIeparypHasl JIMHUA TPHU TEIJIONPOBOIHOCTH B
IUIOCKOM CTEHKE?

9.6.9 IlpumepHBbIil NepedYeHb KOHTPOJIbHBIX BONPOCOB U 3aIaHUSA 1S
NPOBeJeHUs TEKYIIero KOHTPOJIs yCIIeBaeMOCTH 10 Teme 7.

B-1
1 JlaiiTe onpeneneHue Tea000MEHHOMY armapary.
2 Ha3oBuTe OCHOBHYIO 3aJadyy MPOEKTUPOBOYHOIO pacyéTa TErI000OMEHHOTO
anmapara.

B-2
1 HazoBuTe kiaccuduKkaiuio TEIO0OMEHHBIX alapaToB MO MPUHIUITY JIEHCTBHUS.
2 C Kako# 1eNnbl0 IPOBOIUTCS MPOBEPOUHBIN TEIUIOBOM pacdy€éT TEMI00OMEHHOIO
arnmapara.

B-3
1 HazoBuTE OCHOBHBIE TUIIBI TEIUIOOOMEHHBIX amaparoB MO BUIY MPUMEHSIEMbIX
TEIJIOHOCUTENIEN.
2 HaszoBuTe OCHOBHBIE YpPaBHEHMs, KOTOpbIE JE€XAaT B OCHOBE pacdéra
TEIJI000MEHHOTO arapara.

B-4
1 Ha3oBuTe OCHOBHbBIE THINBI TEIUIOOOMEHHBIX aIlapaToB [0 IEJIEBOMY
Ha3HAYCHMUIO.
2 Hanumure Qopmyiny g omnpeneneHus IUIomaad paboyell MOBEPXHOCTH
TEMJI000MEHHUKA.

B-5
1 HazoBuTe OCHOBHBIE CHOCOOBI MOBBIMIEHUS 3PPEKTUBHOCTH TEIIOOOMEHHBIX
anmnaparos. [IpuBennuTe HECKOIBKO IPUMEPOB.
2 Hanummute dopmyny s ompeneneHusi koddduimeHnTa Tersionepeaadu
TEMI000OMEHHOTO afmapara Jyisi IepeKpECTHON CXeMbl ABM)KEHUS TEIIOHOCUTENICH.

B-6
1 Kakue ypaBHEHMs IIPUMEHSIOTCS JMJIsI aHajau3a I[polecca M pacyéra
PEKYyNEPATUBHOIO TEIII0OOOMEHHOTO anmnapara?
2 BnusieT 1y NpOAOKUTENbHOCTh AKCIUTyaTalluy TEIIOOOMEHHOIO anmnapara Ha
BEJMYMHY KO3 (ULIMEHTA TEIJIoNepeadn TEmI000OMEHHOTO anmnapara?
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9.6.10IIpumepHBbIii epedyeHb BAPUAHTOB 3aaHNH /IS IPOBEICHUSA
TeKYLero KOHTPOJIsl yCleBaeMOCTH 1o Temam 1, 2:

Bapuanr 1.
1 ITapametpsl coctostHUs Ta3a. OnpeneneHue, eIMHULBI K3MEPEHUS.
2 DuTponus, onpenaeiaeHue. M3o0paxeHue TemioTsl B TEMI0BOM «T-S»
auarpamMe.
3 M30xX0pHBIi MpolLIecC: ONpeesIeHne, UCCIIEI0BaHuUE.
4 3anauya: Beruucnuth paboTy, COBEpIICHHYIO 1 KT a30Ta B IIpolIecce ero
pacmMpenus B u300apHoM npouecce npu aasiernd 9,8-10° ITa. O0béM
yBennuuaics ot 0,2 m*/kr 1o 1,7 M’/kr. TTokasarh B KOOpAUHATAX «p-V» padoTy,
COBEPILIEHHYIO I'a30M.

Bapuanrt 2.

1 Omnpenenenne naeanbHOro raza. YpaBHEHUE COCTOSHUS UI€AJIbHOTO rasa.

2 Tenno€MKOCTB Tra3a, onpeaeneHue. Buapl TennoéMKoCTH.

3 AnnabaTHbIN MPOLIECC: ONPEAEIIEHUE, UCCIIEI0BaHNE.

4 3anaua: OnpenenuTh U3MEHEHNE BHYTPEHHEW SHEPTUH U BETMYMHY pa0dOThI IpU
pacmupenun 10 xr Bo3ayxa, eciu 3a cuet nogsona 1300 k[ tema, ero
temneparypa yseanumiach Ha 100 K.

Bapuanr 3.
1 Jarp omnpeaeneHue TEPMOAMHAMMUUYECKOTO IIpolLecca, €ro rpaduueckoe
M300paKeHue.
2 YpaBHeHnue Maitepa. Ouznueckuii CMbICT BEJIMYUH, BXOSIIUX B YPaBHEHHE.
3 [locnenoBarenbHOCTh U O0BEM pacueTa TEPMOAMHAMUYECKHUX MPOIIECCOB.
4 3anava: B kakoM U3 COCTOSIHMI BHYTPEHHSISI S3HEPrUs | KT BO3/1yXa UMEET
OONBIIYI0 BeanuuHy: npy Aasnenun 4,9-10° I1a u yaensaoM 00béme 0,8 M/Kr winm
IIPY TOM JK€ JIaBJIEHUH U Temneparype 1273 K?

Bapuanrt 4.
1 Jare omnpenenenne TtepmoauHamuueckot cuctembl (THC). WM3o06pa3uth
OTKpBITY1O0 U 3aKkphiTyio TJIC.
2 IlepBblit 3akOH TEepMOAMHAMUKH: (DOPMYIHMPOBKA, MareMarhyeckas 3amuch. B
YEM MPAKTUUECKOE 3HAYEHUE NIEPBOT0 3aKOHA TEPMOANHAMUKU ?
3 M30TepMUYECKUI TPOLIECC: ONPEACIICHUE, UCCIIETOBAHUE.
4 3anaua: OnpenenuTs JaBlICHUE BO3ayXxa B 00PTOBOM OaliIOHE BO3IYIIHOTO
Cy/lHa, €CJIM TeMIlepaTypa OKpy»xatoien cpeasl nossicuiiach Ha 20 K. Tlpu
temneparype 15 °C nasnenue B 6amtone 6sut0 150-10° ITa. M3sMennnacs au
BHYTPEHHSS1 SHEPrus Bo3ayxa B Oamuione? Ecnu fa, To mouemy?

Bapuanr 5.
1 JTaitte onpenenenne nzonuporanHoi T/C, mpuBeautTe npumep.
2 Ipaduueckoe wuzoOpaxkeHue padOThl W TEIJIOTHI B TEPMOAMHAMHYECKUX
nporeccax.
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3 M300apHbIii npoliecc: onpeeleHue, HCCIICIOBaHHE.

4 3anava: Bo ckonbko pa3 yMeHbIIaeTcs 00bEM mapa B IIIIMHAPE B IpOLecce

CXKATHS, €CITU IIEPE CKATHEM Ta3 uMen aasienre 8- 10*Ia u remneparypy 300 K,

a B KOHIIE CYKaTHs MapaMeTphl ra3a cooTBeTcTBeHHO cranu 80-10° [Ta u 600 K?
Bapuanr 6.

1 Jlaiite ompeneneHue sHTanbIMUA. Hanmummre BbIpakeHUE Il ONPENCIICHUS

SHTAIBIIUU, U3MEHEHUS SHTAJIbIINY.

2 KakoBbI CBOMCTBA UEATBHBIX 00PATUMBIX IIPOLIECCOB?

3 IMocnenoBarenbHOCTH U 00BbEM pacyeTa TEPMOJIMHAMUYECKUX MPOIIECCOB.

4 3apmada: B Oamione €éMkocThio B 40 JUTPOB HAXOAUTCSA a30T MO JABJICHUEM

105-10° ITa mpu Temmneparype 25 °C. Onpenenurs Maccy a3ora B OaJlIOHE.

9.6.11 IlpumepHblii NepeYyeHb BAPHAHTOB 3aJaHMH /JI MPOBEACHUS
TeKYLero KOHTPOJIsl yCIeBaeMOCTH 1o TeMe 3:

Bapuanr 1.
1 Kakoii mnpouecc Ha3bIBa€TCd TEPMOJUHAMUYECKUM ILHUKIOM (KpYroBbIM
nporeccom)?
2 Tlone3nas pabora u tepmoanHamuueckuid KI1/] uukna. M300pa3ute none3Hyro
paboty 1uKiIa Ha rpadukax.
3 B yem cOCTOUT mpakTUYECKOe 3HaueHue 1Ko KapHo?
4 Kak chopmynupoBan BTopoil 3akoH TepmomuHamuku Y.Tomcon? Hapucyiite
CXeMy Ipoliecca, 3alpelieHHOr0 BTOPbIM  3aKOHOM TEPMOAWMHAMUKH B
dhopmymnuposke Y. Tomcona.
5 Kak onpeaenuts KIIJ] naeansHoro mukia?
6 AOcomoTHas TeMIiepaTypa HarpeBarelis B Tpu pa3a Oosbiie abCOTIOTHOM
TEMIIEpaTypbl XONOAWIbHUKA. Kakyro 4acTh KOIMYECTBA TEIIOTHI, OJIYYECHHYIO 32
OJIMH LIMKJ OT HAarpeBaTes, a3 OTAAeT XOJOAWIbHUKY ?

Bapuanrt 2.
1 M3006pa3ute npsaMoit UK B paboueil U TeIJIOBOM JUarpaMmmax.
2 Chopmynupyiite Teopemy Kapno, nmpuBenute mareMaTHdeckyro (Gopmyny 3Toit
TEOPEMBI.
3 Hapucyiite TPUHIMUIHAAIBHYIO CXE€MY TEIJIOBOM MallWHbI, HA30BUTE €€
COCTaBHbIE YaCTH.
4 Kak copmynupoBan BTopoil 3akoH TepmonuHamuku P. Knaysuyc? Hapucyiite
CXEMbl IMPOLECCa, 3alPEIUICHHOIO BTOPBIM  3aKOHOM TEPMOJMHAMHUKUA B
dbopmynuposke P. Kimaysuyca.
5 MoXHO 11 c03/1aTh HAcadbHbIN TeraoBoM apurarens ¢ KIT/ paBHbIM equnuiie?
6 Temnoast mammHa, pabotaromas no mukiny Kapno, ¢ KIIJ{ 20%, ucnons3yercs
IIPU TEX K€ YCIOBHUAX KaK XOJIOAWIbHAS yCTaHOBKa. Haiinure €€ XOnoaunbHbIN
KO3 PULIUEHT.

Bapuanrt 3.
1 B 4€m COCTOUT NPaKTUYECKOE 3HAUECHHUE [TUKIIOB?
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2 Yro ouenuBaer TtepmoauHamuueckuid  KIIJI  mukma?  IlpuBegute
MaTeMaTHIeCKyr0 GopMyiTy 3TOTo KoddduimeHTa.
3 Hapucyiite NpUHOMNMANBHYIO CXEMY XOJIOAWIBHOM MamuHbl. Yem oOHa
OTJINYAETCS OT TEIUIOBOW MAaIIMHbI?
4 CopmynupyiiTe BTOpOM 3aKOH TEPMOJAMHAMUKH, UCTIOJIB3YsI OHITUE SHTPOIHH.
5 KakoBa TeopeTrudeckas MOJIeNIb TEMJIOBOTO JBUTATEIS?
6 I'a3 coepmaer nukn Kapno, 75% OT KonuyecTBa TEIJIOTHI, MOJIYYEHHOTO OT
Harpesarelis, OTAAET XOJIOAWIbHUKY. Temneparypa xononwibHuka 273 K. Uemy
paBHa TemIepaTypa HarpeBaTess?

Bapuanr 4.
1 M3o0pa3ute npon3BOIbHBIN UK B paboueit guarpaMmmMe, B KOTOPOM MPOUCXOIUT
MpEeBpaIlCHUE TEIJIOTHI B paboTy?
2 Uem ommryaroTCsi OOpaTHBIE ITUKITBI OT MPSMBIX [IUKIOB?
3 U3 xakux nporeccoB coctout nuki Kapao? Mzo6pasure mukin KapHo B padoueii
Y TEIUIOBOM AuarpaMmax.
4 TTpuBeauTe OCHOBHBIC (DOPMYIUPOBKH BTOPOTO 3aKOHA TEPMOJAMHAMUKH.
5 Ilouemy Henb3s co3narb uaeanbHbld aBurarens ¢ KIIJ paBHbiM enunune, eciau
MCIIOJIb30BATh B KAYECTBE XOJIOAWIbHUKA TEJIO MPU a0COTIOTHOM HyIe?
6 Temmneparypa HarpeBareis WIeajJbHOM TEIUIOBOM MallMHBI, paboTaronieil mo
nukity Kapno, paBna 227 ° C, remnieparypa xonoauibHuka 127 °C. Bo ckonbko pa3
HAJ0 YBEIMYUTh TeMIiepaTypy Harpesaresis, 4Toobl KII1JI mamunb! yBenuuuics B 3
paza?

9.6.12 IlpumepHBbIii IepeYeHb BADUAHTOB 3aaHUI I IPOBEACHUS TEKYIIero
KOHTPoJIsA ycnieBaeMocTH 1o Teme 3(Ilucbmennas camocrosiTe/ibHas padoTa):

Bapuanr 1.
1 Ilpu kakux AOMYCTUMBIX 3HAUEHUAX MPOU3BOJIUTCA IEPEXO] OT pPEalbHBIX
LUKJIOB K UJI€aJTbHBIM?
2 Ha3oBuTe OCHOBHBIE TapaMETPhI OMPEAEIAIOINE padOTy LHUKIA U TEPMUYECKUM
KIIJI mukona.
3 Ha3oBuTe UMKJIBI MOPIIHEBBIX JIBUTATENEHd pEATU3YyEMBIX B COBPEMEHHOMU
TEXHUKE.
4 MzoOpasure nukin ['TJ[ B paboueit «p-v» aumarpaMMe M TOKaXXHUTE ILJIOIIATU
SKBUBAJICHTHBIE!
A) Pabote cxatus B aanabaTHOM MPOIIECCE;
b) Pabote pacmmpenuns B anuadbaTHOM MPOIIECCE;
B) [Tone3noit pabote nukia;
5. Onpenenenue napaMeTpoB padoUero Tejia B XapakKTepHbIX Toukax nukia ['T/I.
Bapuanr 2.
I C kako¥ HeNbro UCCIAEAYIOTCS IUKIIbI TEIUIOBBIX ABUTATENCH?
2 HazoBute ocHoBHbIE dnemeHThl ['T/]. Kakne TepmonnHamMuyeckue npoueccsl B
HUX npoTtekaroT npu padore ['TJ(?

36



3 CpaBaute 1mukiasl Otro m [uzens. HazoBute I0OCTOMHCTBA M HEAOCTATKH
KQXKJIOTO [IUKJIA.

4 Nzobpasute muki ['T/] B TermoBoit « «T-Sy» muarpaMme M MOKaKHUTE TUIONIAIA
SKBUBAJICHTHBIE:

A) Iloasenénnomy K paboueMy Tely TEIUTy B LIUKIIE;

b) OtBenénnomy ot paboyero Tena Terly B LIUKIIE,

B) Bennuune Tera, mpeoOpa3oBaHHOM B MOJIE3HYIO padOTy IMKIIA.

5 Omnpenenenue tepmuyeckoro KIIJ[ nmxna I'T/. Ilapamerpsl, onpenenstomne
pa6oty u KIIJI nuka.

9.6.13 IlpumepHBbIii IepeYeHb BAPUMAHTOB 3aJaHUI /1J151 IPOBEAeHNs TEKYIIero
KOHTPOJISA yCIIeBA€MOCTH 10 TeMaM 4:

Bapuanr 1.
1 PacnpocTpaneHne MajbIX BO3MYIIEHHMM B IIOTOKax rasa, IBMXKYILIUXCS CO
CKOpPOCTBIO MEHbIIIE CKOPOCTH 3BYKA.
2 YpaBHEHHE HEPAZPBIBHOCTH.
3 OmnpenenuTh MEXaHUYECKYIO padoTy L, MOJy4YeHHYH0 Ha paboueM KoJiece
TypOuHBI OT 1 Kr rasza, eciu u3BecTHbl Temneparypa razoB 1. =1200 K, ckopoctb
rasza Ha Bxoje B Typouny C.= 1 m/c, a Takxe temneparypa 7= 300 K u ckopocTh
C.=1200 M/c Ha BBIXOJ/I€ U3 COILJIA.

Bapuanr 2.
1 PacnpocTpaHeHue MallbIX BO3MYLIEHHMH B IIOTOKax TIas3a, JBMXKYLIMXCA CO
CKOPOCTBIO PAaBHOM CKOPOCTH 3BYKa.
2 YpaBHEHME MIEPBOI0 3aKOHA TEPMOJIMHAMMKY ISl IBHXKYIIETOCS Trasa.
3 Ilpu nBMKEHUH SHEPrOU3O0JMPOBAHHOIO IOTOKA IO KAHAIY HA ONpPEACIEHHOM
YYaCTKe €ro KMHeTu4eckas sHeprus yenuumnack Ha 65300 JLx/kr. OnpenenuTsb
KaK M Ha CKOJIbKO U3MEHWJIACh TeMIIepaTypa rasa.

Bapuanrt 3.
1 PacnpocTtpaHeHue MallbIX BO3MYIIEHHMM B MOTOKax rasa, ABHKYLIETOCS CO
CKOPOCTBIO 0OJIbIIIE CKOPOCTH 3BYKA.
2 BeiBenute ypaBHeHUE bepHyuM U1l HECXKUMAEMOTO ITOTOKaA.
3 OmnpenenuTs TEMIEPATYypy BO3AYIIHOIO NOTOKAa HAa BXOAE B JBUTaTellb, €CIH
U3BECTHO, YTO CAMOJIET coBepliaeT Moyi€T Ha BbicoTe 11 kM co ckopocThio 950
KM/4, a CKOPOCTh TTIOTOKA Ha BXOJI€ B JIBUTaTeNb cocTaBinset 180 m/c.

Bapuanrt 4.
1 BeiBenure 0606ménHOE ypaBHeHne bepuymm.
2 OCOOEHHOCTH NPSIMBIX CKAYKOB YIUIOTHEHUSI.
3 B I'TJ k xaxaoMy KujorpamMmy BO3AyXa OT KOMIIpeccopa MOJABOAUTCS padora,
paBHas 85000 JDx/kr. Ha wuro 3arpaumBaercs »53ta pabora? Onpenenuthb
TEMIIepaTypy BO3AyXa 3a KOMIIPECCOPOM, €CIIM TeMIeparypa BO3AyXa Ha BXOJE B
Hero Obuta paBHoit 350 °C.

Bapuanr 5.
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1 OcoGEeHHOCTH KOCHIX CKAaYKOB YIJIOTHEHHSI.
2 Kakumu BUIaMul SHEPTUM 00NIaaeT ABMWKyIuics ra3? Hanummre u
chopMyIUpyiTe ypaBHEHHUE COXPAHCHUS YHEPTUH ABMKYIIETOCS ra3a B 00IIeM
BUJIE.
3 OnpenenuTb KOJIUYECTBO TEIIOTHI, TOJABOJUMOMN K MOTOKY B KaMepe CropaHusi,
4yTOOBI TeMIiepaTypa noroka ¢ 749 K Ha Bxozie B KaMepbl CrOpaHHsl OBBICUIIACH 10
1450 K Ha BbIXOA€E M3 KaMephl CTOpaHusl, & CKOPOCTh IOTOKA COOTBETCTBEHHO
yBenuuuiack ¢ 130 m/c 1o 180 m/c.

Bapuanr 6.
1 HazoBuTe OCHOBHBIE CBOMCTBA Ia3a, KOTOPHIE OKA3bIBAIOT HAUOOJbIIEE BIUSHHE
Ha XapaKTEP €ro ABUKEHUS.
2 YpaBHeHue Dijepa 0 KOJIHMYECTBE JBHKCHHUS.
3 OmnpenenTs IUIONIAIb ITOMEPEYHOTO CEUCHHS KaHajla, YTOObI 00ECIIeUNTh PacXo/
raza 250 xr/c co ckopoctbio 120 M/c 1 mmoTHOCTHIO 1,38 KT/M.

9.6.14 IlpumepHbIH epeYeHb BAPHAHTOB 3a1aHUIM JIA NIPOBEACHUS TEKYIIEro
KOHTPOJIA yCIIeBAeMOCTH 110 TeMe S:

Bapuanr 1.

1 IlapameTpbl 3aTOPMOXKEHHOTO TOTOKA, OMPEIEICHHE, MX 3aBHUCHUMOCTb CO
CTaTUYECKUMU MapamMeTpamH.
2 Kak ompenensorcs (GopMbl KaHalla JUisl pa3roHa W TOPMOXKEHHUS Ta30BOTO
OTOKa?
3 OmnpenenuTh pacxoj BO3AyXa 4YeEpe3 KPUTHYECKOE CEUEHUE COIUIA, ECIH
W3BECTHBL: IUIOIIAAL KPUTHYECKOTO ceueHust 0,5 M*, MOJHbIE MapaMeTphl BO3LyXa
Ha BXOJI€ B cOILIO: AaBienue — 3-10°I1a, remneparypa — 900 K.

Bapuanr 2.
1 BriBog popMysibl CKOPOCTH UCTEUEHUS T'a3a U3 COILIA.
2 HazoBure ycioBus 1 NOJYYEHHUS JO3BYKOBOTO MOTOKA.
3 OnpenenuTs ra3ouHaMuyeckue GyHKIUH JaBIEHUS, TEMIEPATYphl, TNIOTHOCTH,
IJIOTHOCTH TOKa Ta3a, CKOPOCTh TEMIIEparypy U IUJIOTHOCTb ra3a B BBIXOJTHOM
CEUYEHMH COILIA, ECIIM U3BECTHO, UTO p.*= 15-10° I1a, T,* = 1500 K, p.~=1,1-10°I1a.
Jlst raza ipunATh: k= 1,4 ; R= 400 JIx/(xr-K).

Bapuanr 3.
1 Kputnueckue nmapaMerpsl ra30Boro notoka. Kputuueckas CKOpocCTb.
2 HazoBuTe yclIOBHS 1JI MOJTYUYEHHS] CBEPX3BYKOBOTO MTOTOKA.
3  Omnpenenutb CKOPOCTb M MapaMeTpbl COCTOSIHUSIT Ta3a B CEUCHUH
CYXKHMBAIOIIErocsi CoIuia, e Jasienue cocrasiser 1-10° Tla, ecnu Ha BXoze B
COILTO MapameTpbl 3aTOPMOKEHHOTO MOTOKA COOTBETCTBEHHO PABHBI: JABICHHE —
1,5-10° ITa, remneparypa — 900 K.

Bapuanr 4.
1 T'azoguHamuyeckne (yHKIMM M MX HUCIOJIb30BAHHME MPHU pacy€Tax Ta30BbIX
MTOTOKOB.
2 HazoBuTe ycinoBus Jyisl MOJTYYEHUsI 3ByKOBOTO IOTOKA.
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3 Omnpenenuth TEMIIEpaTypy 3aTOPMOKEHHOIO MOTOKAa y HEpEIHEN 4acTH Kpbula
caMoJI€Ta, JIETAIIErO CO CKOPOCThIO, COOTBETCTBYIOIIEH unciny M = 2,5 Ha BbICOTE
11000 M. [Ipormiecc TOPMOKEHHUS CUUTATH aIUa0ATHBIM.

(Tema Ne 8)

Bapuanr 5.
1 PaGota 103BYKOBOTO COILJIa HA PACUETHOM PEKUME.
2 Kaxk onpenensitorca popmbl KaHasIa Jyuisl pa3roHa U TOPMOXKEHHSI Ta30BOT0
oToKa?
3 OnpenenuTb CKOPOCTh ra3a U CKOPOCTh 3ByKa B KPUTHYECKOM CEUEHUU COILIA,
€ClId TeMIleparypa raza B KpUTHYECKOM ceueHuu paBHa 833 K.

Bapuanr 6.
1 PaGora 103ByKOBOTIO CcOIljla Ha HEPACUETHOM PEKUME.
2 Ilpy Kakux YCIOBHUSIX BO3MOXKHO JOCTHKEHHUE MAaKCUMaJlbHO-BO3MOMXKHOM
CKOpOCTH raza?
3 Ompenenutb CKOPOCTh UCTEUCHUSI Ta3a U3 PEAKTUBHOTO COIUIAa B aTMocdepy npu
CHEAYIONIMX JAHHBIX: JaBjieHHe rasza mepen comiom — 5-10° Ila, temmeparypa
pasua 700 K, a naBienue ra3a Ha Boixoze us coruia — 1-10° ITa.

9.6.15 IlpuMepHBbIii NepeYyeHb HHAMBUAYAJIbHbBIX IOMAIIHUX 33 JaHUM:
NuauBuayaabHoe qoMalHee 3aganue Ne 1

3agaua 1.1
JlaBnenue ra3a B 0auione camonéra p = Ne-10* kre/m%, BBIPa3uTh 3TO JaBICHUE B
Kre/cm?.
3amaua 1.2
JlaBnenue rasa 3a kommpeccopom asurarens Ne-10 krc/cm®. BeIpasuTh 3T0
JaBICHUE: B MIJUIMMETPAX PTYTHOTrO €T00a, Kre/M?, I1a, MUUIIMMETPAxX BOISHOTO
cToJ0Aa.
3amaya 1.3 MaHoMeTp, YCTaHOBIIEHHBIH B OTKpBITOM KaOuHE camoJéTa,
HAXOJSILErocsl Ha 3eMIle, U U3MEPSIOIINN JaBlIeHHe Macia, moka3biBaeT No-6 Kkrc/
cm’® TIpH TIOKa3aHuu O6apomerpa 752 MM.PT.CT.

1) KakoBo aOCONIOTHOE AaBJICHUE Macja, BBIPAXKEHHOE B HBIOTOHAX Ha

KBaJPaTHBI METpP, MEranacKajix, KWIOTpaMM-CUJIaxX HAa KBaJIpaTHBIA METp, KH-
JIOTPaMM-CUJIaX Ha KBAAPATHBIA CAHTUMETP, MIIIMMETPaX PTYTHOrO cTosi0a?

2) KakoBbl OyayT nmoka3zaHus MAaHOMETPA B ATUX )K€ €IMHULIAX MOCIIE MOAbE-
Ma caMmOJIE€Ta Ha HEKOTOPYIO BBICOTY, Iie aTMoc(epHoe aasieHue B = 4425 mm.p-
T.CT., €CJIM a0COIIOTHOE JaBJIEHUE OCTAETCS] HEU3MEHHBIM?

Yckopenue CBOOOJHOTO nagaeHus CYUTATh HOPMaJIbHbIM
(géi H=9,8055Mm/c’ )M HE 3aBUCSILUM OT BBICOTHI MoAbEMa camonéra. IlnoTHOCTh

PTYTH ¥ BOABI IPUHUMATh COOTBETCTBEHHO pu 0 1 ripu 4°C.

3amaua 1.4
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Hasnenwne raza B 6amione 0,5-(Ne + 20) MIJIITUMETPOB BOASHOTO CTOJIOA, BHIPA3HUTH
B MM.PT.CT., KI'¢/cm’ krc/m?, Tlackamsx.

3anmava 1.5

[TocTpouth rpaduku MU3MEHEHUs NaBJI€HUs BO3AyXa M TEMIEpaTypbl BO3AyXa B
3aBUCMMOCTH OT M3MEHEHHUs BBICOTHl. 3HAUEHHUE JaBJICHHUS 110 BBICOTE H
TEMIIepaTyphbl MO BBICOTE B3ATh U3 Tabmuubl MCA.

[To noiyyeHHbIM rpaduKam clieJaaTh BhIBOJ.

g/’l 0 2 4 6 8 10 [ 11,5] 12 | 14 | 16 18 20

3amaua 1.6
Omnpenenuts miotHoctd Ne 10 kr rasa, samumaromero ooséMer 10, 20, 30 m°.
Crnenath BBIBOJ O 3aBUCUMOCTH ITUX BEIUYUH MEXTY COOOM.

3amaya 1.7
Jlnst u3MepeHuss MalibIX H30BITOYHBIX JABICHUN WM HEOONBIINX pa3psOKCHHM
MPUMEHSIIOTCS MHUKPOMaHOMETPBHI. [TpuniunuanbHast cxeMa nmpudopa

npeacTaBieHa Ha puc. 1.°

Puc.1.1. K 3amaue 1.7

OmnpenenuTs aOCOIIOTHOE JAABIIEHUE B BO3AyXOMpoBoje 1, ecnu ayuHa / ctonda
KHUJKOCTU B TpyOKEe MUKpOMaHOMETpa 2, HAaKJIOHEHHOU mon yrioMm a=30° paBHa
(180+Ne)mm.

Paboyast )KUIKOCTh — CIUPT IWIOTHOCTEIO p=0,8 1/cm’. Tlokasanue Gapomerpa
(0,1020 + Ne-0,002) MIla. /laBnenue BoIpazuTh B Ilackamsax, Meranackamisx,
MM.PT.CT. U B KWJIOTpaMM-CHJIaX Ha KBaJPATHBIA CAHTUMETP.
3anada 1.8
Onpenenurs Ta3oByH NOCTOSHHYIO, ecnu mpu gasienuud (N + 5) krc/cm® u
temneparype 727 °C mI0THOCTEIO Ta3a cocrasiser 0,685 xr/m’. 3amady pemurs B
cucrteme CH.
3amaya 1.9
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CpaBHuTe JaBieHUE Ta3a B Oa/ioHaX, M300pakKeHHBIX Ha pucyHkax 1.2, 1.3, 1.4.
Kak nHazwpiBatoTcs mpuOOpHI, TOKa3bIBaomue AaBieHre B OamioHax? [lomyuute
dbopMyITy IS BEIYUCTICHUST a0COIFOTHOTO JIABJICHUS ra3a B 0a/UIOHE B MACKAIAX 110
BBICOTE CTOJIOA KUJIKOCTH /1, €CIIU KUJKOCTBIO SIBJIIETCS BOJA, a 0ApOMETPUUECKOE
JABJICHUE U3MEPSIETCS B MM.PT.CT.

g
PP1

Puc.1.2 Puc.1.3 Puc.1.4

NupuBuayajabHoe 1oMaliHee 3aganne Ne 2

3anmava 2.1

OnpenenuTs BHYTPEHHIO SHEPruto 1 Kr BO3ayxa NpHU CIAEAYIOUIUX 3HAUYCHMSIX
TEeMIEPaTypPhl:

t1 =20°C; £, =40°C; t:=060°C; ts=80°C; ts=100°C. 1o noay4eHHbIM TAHHBIM
MOCTPOUTH rpaduK U3MEHEHUSI BHYTPEHHEN dHEprun 1 KT Bo3ayxa B 3aBUCHMOCTH
oT Temneparypsbl. Caenarb BBIBOJI IO 3aj1a4e€.

3amaya 2.2

Boruncnuth paboty, coBepiéHHy0 1 K Bo3ayxa B IPOLIECCE €r0 paclIupeHus mpu
IIOCTOSHHOM AaBieHuu p = 1,2-Ne-10*ITa, ecnm:

a) 00béM yBemmumics ot 0,1 M*/kr 1o 0,9 mM*/kr

0) Temmieparypa yBenuumiach ot 473 K no 1000 K.

3amaua 2.3

3a cuét moasona Ne-15 J[>k TemIOTsl NpH paclIMpeHuu 1 Kr Bo3ayxa MpOU3BEACHA
pabora. Onpenenutb M3MEHEHUE TEMIEPATypbl BO3AYyXa, €CIU pacUIupeHHEe
BO3JlyXa MPOUCXOAUIIO MPHU MOCTOSHHOM JaBJICHUHU.

3anava 2.4

Cokarblii Bo3ayx npu gasiaenun 150-10° ITa u temneparype 273 K Haxonsrcs B
oautone o0béMoM Ne-10° M. BenencTBue momorpeBa TeMIEparypa BoO3yXa
IMOBBICHJIACEH 10 288 K. OnpenenuTh KOJIUYECTBO TMOABENCHHON TEIUIOTHI U
KOHEYHOE JIaBJICHHUE.

3agada 2.5

B HauaabHOM COCTOSHUM BO3IyX MMEN YAEIbHBIH 006EM 0,5 M’/KI U HayajbHYIO
temneparypy 293 K. Ilocine moaBoma TeIJIOTHI IPU TMOCTOSHHOM JIaBJICHUHU
temneparypa Bo3ayxa mnoBbeicwiiack Ha 100 K. Ompepenuth naBlieHHE BO3AyXa,
KOHEUHBIN yJIeTbHBIA 00bEM U KOJTMYECTBO MOABEAEHHOMN TETUIOTHI.

3anava 2.6

Korga pabota 1 TemnoTa cuuTaroTCsi HOJOKUTEIBHBIMU U KOT/Ia OTPUIIATEILHBIMU?
3anava 2.7
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Kak cBsizanbl mexay coOOM yaeiabHbIE TEIUIOEMKOCTH Tra3a MpU IMOCTOSSHHOM
JIABJICHUM W TPU MOCTOSHHOM 00BhEMe? Kakas m3 3THX BEIMYWH MMEET OOJbIIee
YUCJICHHOE 3HAYEHUE U MOYeMY?

3anava 2.8

HazoBuTe BeIMUMHBI, XapaKTEPUIYIOIIUE TEPMOJIUHAMUYECKYIO CUCTEMY.

3anaya 2.9

Uto Takoe sHTponua? MoXXHO JI U3MEPUTH ATY BEJIMUUHY NpruOopamu?

Samaua 2.10

[TokaxuTte rpaduyeckoe H300pakeHHEe pPabOThl W TEIUIOTHl B MPOU3BOJIHLHOM
TEPMOJIMHAMUYECKOM IPOIIECCE.

3agaua 2.11

Chopmynupyiite 1 3akoH TEpMOAWHAMUKH W HAMUIIUTE AHATUTUYECKHE
BBIPKEHUS 3aKOHA B O0IIIEM BHJIE, YEPE3 DHTPOIIUIO, YEPE3 IHTAIIBITHUIO.

3agaua 2.12

Hanummre BbipakeHue sl ONpENETCHUS TEXHUYECKOW pabOThl M MOKaXHUTE B
KOOpAMHATAX “p — 0" N300pakeHue 3ToM paboThlI.

3anava 2.13

Kak BbI moHuMaeTe, 4TO MEPBBIA 3aKOH TEPMOJMHAMHUKU, MOKHO paccMaTpUBaTh
KaK MPUHIIMII 3ampeTa perpetuummobile?

Samaua 2.14

UTto Takoe SHTaJbIMA, YTO OHA Xxapakrepusyer? Hamumwre BbIpakeHUE s
BBIUMCIICHUS DHTANBINK, U3MEHEeHUs dHTanbnuu. K pabouemy Teny mpu p=const
nonsenn 150 kJ[x/kr Tera. Ha ckoibKo M3MEHMUIIACh SHTAIBIUS paboyero Teja.
3agaua 2.15

I"a3, cocTosHME KOTOPOTO OoMnpeneseTcs Ha “p — v” quarpamme (puc. 2.1) Toukoi
1, nepeBoauTcs B coctosinue 2 1o nyTu /c2. I[lpu stom k razy noasoautcs 80 k/[x
SHEPrUH B BUJIE TEIUIOTHI M OT rasa nomydaercs 30 k/Ix paboTbl. 3aTeM 3TOT ke
ra3 BO3BpallaeTCs B UICXOIHOE COCTOSIHUE B MPOLIECCE, KOTOPBIM ONMUCHIBACTCS
KpuBoi 2al.

CKOJIBKO DHEPTUHU B BUJIE TEIJIOTHI HY>KHO MOABECTH B HEKOTOPOM JIPYTOM
npouecce /d2, 4 )bl OT Ta3a noayuuthb 10 k> padboTei? CKOJIBKO HYKHO
MO/IBECTH UJIU O p CTH TEIUIOTHI B TIponiecce 2al, ecinu Ha cxkarue pacxomyercs 50

k/[x sHepruu B (hopme padoThI?
A

cV

Puc. 2.1. K 3a0aue 2.15
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NuauBuayajabHoe 1oMaliHee 3aganne Ne 3
3amayga 3.1
OnpenenuTh JOaBilieHHWE BO3AyXa B OOpTOBOM OajsioHE camoJi€éTa, €cClH
TeMIeparypa okpysxarouen cpeasl nmosbicunach Ha 20 K. IIpu temneparype 283 K
nasienre B 6amione pasuo 150-10° ITa.
3amaua 3.2
B mycToii 60pToBoii 6aion éMKOCTEIO 5+107 M 1 Maccoit 9 Kr Hakadanu BO3IyX.
OnpenenuTh JaBjieHUE B OAJJIOHE, €CIIM €ro Temiieparypa nossicuiiack ¢ 300 1o
600 K, a macca HamoJIHeHHOro 0aju1oHa ctajia 9,8 Kr.
3agaua 3.3
OavH Kr BO3JyXa, 3aHUMalomuMii 00béM 2 M’ mnox masieHueMm Ne-10° Ila
U30TEPMHUYECKH CKUMAIOT 10 aaBieHus 4-Ne-10° [Ta. Onpenenuts 00bEM BO3IyXa
B KOHIIE Ipolecca ckarusi U paboTy, COBEPUIEHHYIO BHEITHUMH CHIIAMMU.
3anaya 3.4
Onun Kr Bo3ayxa, umerommi masiaenue 60-Ne-10* ITa u temmeparypy 300 K,
M30TEPMHUYECKU pacmupsaeTcs 10 aasieHus 6-Ne-10* Ila. Onpenenuts HadalbHbINH
U KOHEUYHbI 0O0BEMBI BO3Ayxa, a Takke pabOTy, COBEPIIEHHYIO BO3AYXOM U
KOJIMYECTBO MOABEAEHHON TEIIOTHI.
3amaya 3.5
B nomutponHOM Tmpolecce paclIUpeHHs] TapaMeTpbl COCTOSIHUSL  BO3AyXa
M3MEHUIIUCH OT 3Hadenus p; = 180-Ne-10*ITa, 77 = 1200 K 10 p» = 18-Ne-10* ITa u
T, = 900 K. Onpenenuth HayaldbHBIA U KOHEUYHBINA YIENbHBIE 00BbEMBI U PaboTYy,
COBEpIIEHHYIO BO3ayxoM. [loka3aTens NoauTponsl OpUHATh paBHbIM 1 = 1,3.
3amada 3.6
OnpenenuTh AaBJICHHUE ra3a B KOHIIE aaua0daTHOTO PACIIUPEHUs, €CITU HadaJbHBIC
napameTpbl p; = 20-10* Tla u v = 0,5 M’/kr. B mpomuecce paciupenus ras
coBepinna pabory 2-10* Jlk/kr. OmpenennTh M3MEHEHHE BHYTPEHHEH JHEPIUM
rasa.
3anaua 3.7
Bo ckonbko pa3 yMeHbIIWICS 00BEM Ta3a B IWJIMHJIPE B MPOLIECCE CXKATHUS, €CIU
nepen cxarueM p; = 8:10* ITau Ty = 300 K, a B kouue cxarus p, = 80-10* Iau T»
=600 K.
3agada 3.8
B kakoM u3 COCTOSHUW BHYTPEHHSSI HHEprus | Kr BO3ayXa HMMEET OOJBIIYIO
BenMuuHy: npy gasiaenun 4,9-10° Ia u 00béme 0,8 M® WM 1IpH TOM K€ JaBIEHUH U
temmneparype 1273 K?
3anmaqa 3.9
Moxno nu 1 Kr Bo3Agyxa NyTEM CXKaTWsl U HarpeBa MPUBECTH B COCTOSHHE,
XapaKTEepU3yeMOe CIAEAYIOIIMMU JaHHBIMU:

a) p1 = 147 10*11a; v1 = 0,5 M*/KT; T, =373 K
0) p»=9,57 10*Ila; 02=0,15 M/kr; T,=50K
3agauya 3.10
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Onpenenurs Maccy BO3[AyXa, HAXOMAIIErOCs B KOMHATE ILUIOMIAALI 25 M” U
BbicoTOM 3,2 M. IlpuHsTh, yTO Temmeparypa Bo3ayxa B komHare = 22 °C , a
O6apomeTpuueckoe gaBienne B = 986,5 rlla.

3anaya 3.11

JlaBneHne BOASHBIX IapOB B BO3AyXe KOMHAThI paBHO 2 Klla. Cxonpko comepxuTces
BOIIHOrO napa B komHare? Ilnomans KOMHATHI 25 M°, BEICOTA 3 M, TEMIEpArypa
Bo3ayxa 25 °C . MonekyisipHast Macca BOJSIHOTO Tapa Hu,0=18,014 kr/kmoib
3amaua 3.12

B komuare miomanso 35 M> U BeicoTol 3,1 M Bo3ayx Haxoautcs npu = 23 °C u
O6apoMeTpuueckoM nasienun B= 973 rlla.

Kakoe xomuuecTBO BO3/yXa IPOHMKAET C VYIWIBI B KOMHATy, €CJIHU
O6apomeTpuueckoe napienue ypenuuutcs no B = 1013 rlla. Temmneparypa Bo3ayxa
OCTAaEeTCs IOCTOSHHOM.

3agaua 3.13

Kak onpenenuTs 3HaKK paOOTHI, BHYTPEHHEH SHEPTHH U TEIJIOTHI B TTOJUTPOITHBIX
IIPOIIECCAX.

NuauBuayaabHoOe qo0MalHee 3aganue Ne 4
3amaya 4.1
HazoBuTe 0CHOBHBIEC CBOMCTBA JBUKYIIETOCS Tasa.
3amaua 4.2
Kaknmu mapameTpaMu xapakTepusyeTcs IBHKYIIUICS Ta3?
3amayga 4.3
Jaiite onpenenenne yncity Maxa.
3angaua 4.4
Jlo kakoro 3HadyeHUs uuciia Maxa, MOTOK rasa MOXHO pacCMaTpuBaTh, Kak
HECX)KMMAEMY1o cpeny?
3agaua 4.5
OrnpenenuTs CKOPOCTh 3ByKa B BO3/yXE MPU TEMIIEpaType:
t,=0°C;1,=-30°C; t;=30°C; t,=56 °C.
Crenatp BBIBOJ O MOJTYYEHHBIM pe3yjibTaraMm.
3amaua 4.6
Omnpenenurs CKOPOCTh 3ByKa B BO3AyXe M uuciao Maxa nonera caMonéra,
netsero co ckopoctbto V= 1080 km/u Ha BeicoTe H =5 km; H = 10 xm; H = 15
kM. CrenaTh BBIBOJ 110 MOJTYUYEHHBIM PE3yJIbTaTaM.
3amaua 4.7
Kakue ckauku oOpasyrorcsi mpu OOTEKaHUU TOTOKOM Tej, M300pa)KeHHBIX Ha
pucyHkax 6.1,a; 6.1,6 ; 6.1,B?
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M=>1

6.1,a 6.1,0 6.1, B

3amaua 4.8
VYKaxxuTe NpUOIU3UTENLHO HAIpPaBICHHE CKOPOCTH TMOTOKA 3a cKaukoMm. Kakoii
OyzneT notok 3a ckaukom? Cpasaure M, ¢ My, M, ¢ M 1 CO CKOPOCTBIO 3BYyKa.

CKAYOR YILTOTHEHHA CKAYO0K YILUTOTHEHHHA

M=1 M=1

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

3amxaua 4.9

[Ipu oOTexkaHWU CBEPX3BYKOBBIM IOTOKOM Teja, 00pa3yeTcsi KOHHMUYECKas BOJIHA
BO3MYILIEHUM, C yIJIOM HAKJIOHA I'PaHUYHOU BOJHBI o0 = 30°. Onmpenennuts 4ucio
Maxa notoka. MOXeT JI1 yroia NpuHATh 3Ha4eHHe, paBHoe 90°7?

3anaya 4.10

B naGopaTopHbIX YCIOBUAX KIMHOOOpa3HOE TeNo OOTEKAaeTcss IOTOKOM CO
CKOPOCTBIO, COOTBETCTBYIOIIEH unciay Maxa = 1,5. Bo3HUKIIMKA TP 3TOM KOCOM
CKauOK YIIJIOTHEHUS U BEKTOP CKOPOCTH MOTOKA 00pa3yroT yroi o = 45°. 13BecTHoO,
YTO HOPMAaJbHO COCTAaBIAIOLIAS CKOPOCTM IIOTOKAa 32 CKaykoM YIUIOTHEHHS
yMeHbIIaeTcs B ABa pa3a. OIpenesnTb CKOPOCTh MOTOKA 3a cKauykoM. OcTtaHeTcs
JIY TIOTOK

CBEPX3BYKOBBIM U Ha KAaKOU yroJjl IOBEPHETCS MOTOK ITOCJE CKavyKa, 10 CPABHEHUIO
C IIEpPBOHAYAJILHBIM HaIIPaBICHUEM?

3anmava 4.11

I'a3el B BeixogHOM ceuenuu comia TP umerotr ckopocts 550 m/c u Temmneparypy
600 °C. Haiitn yncimo Maxa B 3TOM CEYEHHH.

NuauBuayaabHoe 1oManiHee 3aganue Ne S
OTBeTUTH HA BOIPOCHI:
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Bomnpoc 5.1

Hamucate u chopmynmupoBarh ypaBHEHHWE HEPa3phIBHOCTH I JKUJKOCTH H
HEC)KMMaeMOro rasa.

Bompoc 5.2

Jatb ompeneneHue SHTANBIUMU (TEIUIOCOJAEpKAaHMs), HamucaTtbh €€ (opMmylly u
CPaBHUTH BEJIMYHUHY YHTAIBIINHU C BEIMYNHON BHYTPCHHEH SHEPTHH.

Bomnpoc 5.3

Hanmcares u chopmynupoBarh ypaBHEHHUE COXpaHEHUS YHEPTUU:

a) B 0011IeM BUJIE; 0) JI71s1 PHEPTOM30JUPOBAHHOTO TTOTOKA.
Bomnpoc 5.4

Kak nonmyunts 06061menHoe ypaBaenue bepuymum? Hanumure u chopmynupyiire.
Bompoc 5.5

Hanumwure ypaBHeHne bepHyum 1Jisi HEC)KMMAeMOTo ITOTOKA.

Bomnpoc 5.6

F o d
p— 4L
c P

)

Ha3zosure ypaBHeHuUE

Bompoc 5.7
2
1%
OBHewH + Lr = 12 1@’ — - Ha30BUTE YPaBHCHUE U BEIUYMHBI, B HEE
BXOJISILIUE.

Pemmute 3agaun:

3agada 5.1

Onpenenuth pacxoj BO3AyXa 4YEpe3 JBHUrareib, €CIM M3BECTHBI: OCEBas
COCTaBJIAIONIAsl CKOPOCTH ABUKEHHUS BO3yXa Ha BXxojlie B kKoMmrpeccop (2-Ne+180)
M/C, TNIOTHOCTD 1,2 xr/M°, muamerp Ha Bxoje B komnpeccop 0,5 M.

3agaua 5.2

ITo kaHany mEepeMEHHOr0 CEUYEHUSs JIBMXKETCS BO3AyX. B mepBoM ceueHUU KaHaja
miomans 0,5 M’ ckopocts Bosmyxa 0,5 - Ne - 10 M/C M IUIOTHOCTB
0,7 xr/m’. Onpegenurth CKOPOCTh BO3AyXa BO BTOPOM CEYEHHMU KaHAIA, €CIIH
wiomans 0,14 M* u mwiotHocts 0,42 Kr/m.

3amaya 5.3

[ToTox raza BXoAuT B KaHall co ckopocThio No - 10 m/c. IIpeneOperasi TpeHuem,
C)KUMAeMOCTBIO Ta3a ONpPEACNINTh CKOPOCTh HA BBIXOAE U3 KaHajla, €ClH
OTHOILLIEHHE IUIOIAJEN BBIXOAHOTO CEUEHHS K BXOJHOMY paBHO 0,8.
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3agaua 5.4

OnpenenuTe CyMMy TEIUIOCOAEPkKAHUSA M TEIUIA, S3KBUBAJIEHTHOIO KWHETUYECKOM
sHepruM | xr Bo3myxa, ecinu temneparypa Bozayxa 500 K u ckopocTs nBH>KEHUS
ero 2-Ne-10wm/c.

3agada 5.5

[Ipu IBM>KEHMM SHEPrOM30JIMPOBAHHOTO MOTOKA ra3a Mo KaHally ero Temrieparypa
nonusunack Ha (10+Ne)-20 K. Onpenenuts M3MEHEHHME KHUHETHUECKOW SHEPIHU
rasa.

3amaya 5.6

OnpenenuTs KOJIMYECTBO MOABEAEHHOTO TEIJIA B KAMEPE CrOPaHUsl, €CJIH CKOPOCTh
MOTOKa Ha BXoJe BO BxoaHoe ycTtporctBo 400 m/c m Temmneparypa 300 K, Ha
BBIXOJIC M3 PEaKTHUBHOTO coruia ckopocTh 0,5 - No - 1000 m/c, a Temmnieparypa 1000
K.

3agaua 5.7

B I'TH x xaxmoMy KujIorpamMMmy BO3AyXa OT KOMIIpeccopa MOABOAMUTCS padora,
paBHag 80000 JDx/kr. Ha wu4ro 3arpaumBaercs 3ta pabora? OnpenenuThb
TEMIIepaTypy BO3/yXa 3a KOMIIPECCOPOM, €CJIM TeMIEpaTrypa BO3AyXa Ha BXOJE B
Hero Obuta paBHOM (10+Ne)-25 °C.

3amaua 5.8

Ha paboueM konece TypOMHBI IpH pacIIMPEHUU Ta3a MOIy4YyeHAa MeXaHWYeCKas
pabora 550000 J[x/kr. OnpenenuTh Ha CKOJIBKO YMEHBIIIMIIACh TeMIIepaTypa rasa,
€CJIM €ro CKOPOCTh yMeHbIuIack oT 850 m/c 10 200 m/c.

NuauBuayajibHoe 1oMaliHee 3aganue Ne 6
3agaua 6.1
OnpenenuTh CKOPOCTh MCTEUCHUS Ta3a M3 PEaKTUBHOTO COIUla B atMocdepy mpu
CIENYIONIMX JAHHBIX: JaBleHue rasza nepen comiom 20-Ne-10* ITa, Temmeparypa
pasua 700 K, naBienue rasa Ha Beixoae u3 comia 1-10° Ia.
3anaya 6.2
OnpenenuTs MaKCUMaJIbHO BO3MOXKHYIO CKOPOCTh MCTEUEHHMsI BO3AyXa U3 coIula
IpU CIEAYIONIMX 3HAYEHHUSX MOJIHOW TeMmmepaTypbl raza nepea comiom: 500 K;
1000 K; 1500 K; 2000 K. IToctpouth rpaduieckyro 3aBUCUMOCTh MaKCHMAaJIbHO
BO3MOKHOM CKOPOCTH BO3AyXa OT TEMIIEPATYPHI.
3agada 6.3
[To nanHbBIM 3a1a4M 8.201PEACIIUTh BETUUMHY KPUTUUECKOM CKOPOCTH.
3agaua 6.4
OnpeaenuTs napaMeTpbl COCTOSTHUS BO3AyXa B KPUTUUECKOM CEUEHUH COILIA, €CIIH
M3BECTHBI TOJIHBIE MapaMeTpbl Ha BXxoje B comio: nasierne 2-10° Tla,
temneparypa 288 K.
3agada 6.5
OnpenenuTs BEIMYMHY KPUTUYECKON CKOPOCTH MOTOKA BO3/1yXa, €CIH M3BECTHO,
YTO B NPOU3BOJIBHOM ceueHuHu coruia npu ckopoctu 400 wm/c, Temmeparypa
cocranisiet 208 K.
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3anaya 6.6
OnpenenuTs pacxoj] BO3yXa 4epe3 J03BYKOBOE COIUIO, €CIIM U3BECTHBI: ILIOMIAb
ceuenus 0,5 M”; CKOPOCTh IOTOKA B ceueHur 180 m/c, maorHOCTH Bo3myxa 1,05
Kr/M°.
3anaya 6.7
OnpeaenuTs CKOPOCTh U MapaMeTPhl COCTOSIHUS Ta3a B CEUCHUM CYKUBAIOIIETOCS
comia, rae aasinenne 10° I1a, ecay Ha BXOJ€E B COILIO MAapaMETPhI 3aTOPMOKEHHOTO
MOTOKAa COOTBETCTBEHHO PaBHBI:
- nasnenue 1,5-10° ITa, remneparypa 900 K.
3agada 6.8
Onpenenuts TeMHOEpaTypy 3aTOPMOKEHHOTO IOTOKA y MEpPEeIHEW 4YacTH Kpblia
CaMoJIeTa, JIETAIIETO CO CKOPOCThIO, COOTBETCTBYIOIIEH unciay M = 2,3 Ha BbICOTE
12000 m. IIporecc TOPMOKEHHS CUMTATh aMa0aTHBIM.
3agaya 6.9
JInst  Cy)KMBAIOLIETOCsl COIUIA M3BECTHBI CIEAYIONIME JAHHbBIC: IMapaMeTpbl
3aTOPMOXKEHHOTO IOTOKA BO3/yXa Ha BXOAE B coIulo: aapienue 2,5:Ne-10° Ila,
temneparypa 1000 K; armocdeproe nasienue 1-10° ITa, pacxon Bozayxa 50 Kry/c.
OrnpeaenuTs MI0IIA/lb BEIXOJHOTO CEUEHHUSI COTLIA, MapaMeTPhl COCTOSIHUS BO3/IyXa
1 CKOPOCTh TIOTOKA B 3TOM CEUEHUHU.
3agada 6.10
OnpenenuTh CKOPOCTh ra3a M CKOPOCTh 3ByKa B KPUTHUECKOM CEUEHUU COILIa,
€CJId TeMIIeparypa raza B KpuTudeckoMm ceueHuu 833 K.
3agaua 6.11
Onpenenuts pacxoi BO3AyXa uyepe3 KPUTUYECKOE CEUEHUE COILIA, €CIU U3BECTHBI:
IUIOINAAL KPUTUUECKOro cedenus 0,5 M”: HOIHBIE MapaMeTPhl Ha BXOAE B COILIO:
nasienue — 2,5-Ne-10° I1a, temneparypa 900 K.
3agaua 6.12
OnpenenuTs ra3oAMHAMUYECKUE (PYHKIUU JABJICHUS, TEMIEPATYpPbl, IIOTHOCTH,
IUJIOTHOCTU TOKAa ra3a, CKOPOCThb, TEMIIEPATYPy M IUIOTHOCTb I'a3a B BBIXOJHOM
6 G

CEUYCHUU COIJIa, €CJIM U3BECTHO, UTO by = (15+Ne)-10° I1a, Iy - 2000 K, p. =
1,2-10° Ma. [dns ra3a npusats: k = 1,4; R = 400 JIx/(kr-K). OnpenenuTs Takxke
pa3Mepbl BHIXOAHOTO CEUCHHS COTLIA, €CJIM PAacXOIbl ra3a COCTaBIsIOT 2-No Kr/c.
3amaya 6.13

Kakoe comio HYKHO YCTaHOBUTb, 4YTOOBI TOJHOCTHIO HCIOJIB30BAThH
pacmojaraeMblii nepenaj JaBlICHUM IIPU MCTEYEHMH BO3AyXa OT Ha4albHBIX

6 6
[apaMeTpoB by = 2,5Mllau Iy — 423 K no naBnenus, p.= 1,4 MIla? KakoBa

JEHCTBUTENBHAS CKOPOCTh UCTEUSHHUSI, €CII KOA(DMHUITUESHT CKOPOCTH COILIa PaBEeH
0,97?
3amaya 6.13

Ilo nanHbIM 3amaum 8.13 ompenenuTs NEHCTBUTENBHYK) CKOPOCTb MCTECYEHUS
3

. T
BO3JlyXa JUIsl Pa3HbIX 3HAYEHUM TeMIeparypsl Ha Bxoje B coo 0 =503 Ku
600 K, 1 110 Iory4YeHHBIM pPE3yJIbTaTaM CIIEJIaTh BBIBO/.
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9.6.16 IlpumepHBbIi NepeYeHb IK3aMEHALIMOHHBIX BOIIPOCOB:

1 Tepmomunamuueckue cuctemsl (TIC), onpenenenue, cocraBubie yactu TJ(C,
3aKkpeIThie U OTKpBITEIE TZIC.

2. I'a3 kak pabouee Teno. MaeanbHblil U peanbHbIA ra3bl. YpaBHEHUE COCTOSHHS
UJealbHOIO rasa.

3 [Tapametpsl cocTosiHUS pabodero Tena, onpeaeneHue, ux Guanyeckasi CyuHoCTb,
€IMHUIIBI U3MEPEHUSI.

4 Onmnpenenenue, rpaduueckoe H300pakeHHE TEPMOJAMHAMHUYECKOTO IMpoIlecca.
OOpaTuMblil 1 HEOOPATUMBIHN TIPOIIECCHI.

5 Pabora rasa, xkak gopma nepeaads 3HEPrUM B TEPMOJAMHAMUYECKOM IPOLIECCE.
['paduueckoe nzoOpaxeHue.

6 Temnora, kak ¢opma mnepenaud >HEPTUU B TEPMOAMHAMUYECKOM IpOIIECCE.
OHTponus.

7 BHyTpeHHS dHEpPrus TEPMOAMHAMUYECKOM CUCTEeMbl. V3MeHEeHHe BHYTpEHHEN
SHEPTUH. DHTAJBIINS.

8 TermoémMkocTh raza. Buasl TermoémMkocT. YpaBHeHue Maiiepa.

9 CymHOCTP NEPBOro0 3aKOHA TEPMOAWHAMHMKHA. AHAJIUTUYECKOE BBIPAKECHHE
MEPBOro 3aKOHA TEPMOJUHAMUKH.

10 [TocnenoBaTebHOCTh U 00BEM pacuéra TEPMOAMHAMUYECKHUX MTPOLIECCOB.

11 Omnpenenenue, OCYIIECTBICHHE, UCCIEIOBAHUE OCHOBHBIX (MACAIbHBIX)
TEPMOJIMHAMUYECKUX MPOLIECCOB.

12 O6o6maroiiee 3HaYCHUE TOJUTPOITHBIX MPOIIECCOB.

13 Kpyrossie nporieccol (1iukibl). [IpsMbie u oOpaTHbIE ITUKITBI.

14 Huxn Kapuo. Teopema Kapho.

15 CymHOCTh BTOPOTO 3aK0HA TepMOAMHAMUKA. OCHOBHBIE (POPMYTUPOBKH.

16 BTopo# 3aKOH TEpMOAMHAMUKHU U SHTPOIIUS.

17 OcoOeHHOCTH TEPMOJUHAMHYECKOTO METO/Ia UCCIEOBAHUS IIUKIIOB TEILIOBBIX
JIBUTaTEJIEN.

18 Cxema ycTpoiicTBa ¥ mpUHIUT padboThl aBUarimoHHbIX ['T]I.

19 Pacuér u ananu3 uaeanpHoro nukia I'T/I.

20 OmnpeneneHue nmapamMeTpoB paboYero Teia B XapaKTEPHBIX TOUKAX HJICATBHOTO
uukita ['T/I.

21 Ckopocts 3Byka. Uucino M. Jlo3BykoBas, 3ByKOBasi, CBEPX3BYKOBasi CKOPOCTH
JBUKCHHUS Ta3a.

22 PacnipocTpaHeHue clia0bIX BOSMYIIICHUH B ABMKYIIEMCS Ta3e.

23 OOTekaHne CBEPX3BYKOBBIM MOTOKOM IUIOCKON CTEHKH, BHITHYTHIX M BOTHYTBIX
ITOBEPXHOCTEMN.

24 Ckauku YIUIOTHEHHUS, UX OCOOCHHOCTH. V3MeHeHHe MapaMeTpoB IOTOKAa B
CKauKaX yIUIOTHEHUS.

25 YpaBHEHUE HEPA3PHIBHOCTH.

26 YpaBHEHHE NIEPBOro 3aKOHA TEPMOJUHAMUKHU JIJISl ABUKYILErOCs rasa.

2’7 YpaBHEHUE COXPAHEHUS DHEPTHH.

28 O6006meHHoe ypaBHeHue bepnysmm.
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29 VpaBHeHue Dilnepa 0 KOJIUYECTBE JBUKEHUS.

30 YpaBHeHue Diliiepa 0 MOMEHTE KOJIMUECTBA ABUKEHUS.

31 YpaBuenue npoduiis CTpyu JUIsl SHEPTOU30IMPOBAHHOTO TIOTOKA 0€3 TPECHHS.

32 ComnoBeie u auddy3opHbie KaHanabl. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUS
ra3oBOro MOTOKa B KaHajaX MePEMEHHOTO CEUEHUS.

33ITapameTphl 3aTOPMOKEHHOTO MOTOKA T'a3a (MOJHBIC TApaMETPhI).

34 CkopoCTh IBUKEHMS raza B coruie. MakcuManbHO-BO3MOXKHAsI CKOPOCTh rasa.
35 Kputuyeckast CKOPOCTb U KpUTUUECKHUE TTapaMeTPhI rasa.

36 Tl'azogmHamuyeckre (QYHKIMM M MX HCIOJNB30BAaHUE NPHU pacdyeérax ra3oBbIX
MOTOKOB.

37 VYcnoBus MOMy4YEHHUS IO3BYKOBBIX, 3BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTEH
TEYEHUH Tasza.

38 Pabora 103BYKOBOIO M CBEPX3BYKOBOT'O COIUIa Ha PacyETHOM M HEPAaCUETHOM
pexuMax.

39 Pacxon ra3a yepe3 cormio, paKkTophl, BIUSIONINE HA PACXO] Ta3a.

40 Oco0eHHOCTH pa3roHa ra3a M TOPMOXKEHHs IOTOKAa rasa Mpu pa3IudHbIX
BO3JICUCTBUSX.

41 OcHoOBHBIE 3aJ1a4¥ TEOpUM TeII00OMeHa. Buibl epeHoca rermia.

42 TemneparypHoe none. I pagueHt remneparypsbl. 3akoH Dypbe.

43 Tem1onpoOBOAHOCTD IJIOCKUX OJJHOCIOMHBIX U MHOTOCJIOMHBIX CTEHOK.

44 KoHBEKTHBHBIN TeTI000MeH. YpaBHeHHe HploTOHA.

45 [IpumeHeHre Teopun Moaoous K pacuéTy KOHBEKTUBHOM TEILIOOTIauH.

46 Kpurepun monoOus mIpOLECCOB KOHBEKTUBHOIO TemioooMeHa. TeopeMsl
noao0usl.

47 TennooOMeH U31y4YeHHEM. 3aKOHbBI TEIJIOBOTO U3ITyUYEHUSI.

48 OcoOeHHOCTH TETIOBOTO U3ITyUEHUS Ta30B.

49 3ammTHbBIE YKPaHHbI.

50 TermooOMeHHbIE anmapaThl, HA3HAYEHHE, OCHOBHBIE THUIIbI, UX MPUMEHEHHE B
ABUALIMOHHOMN TEXHUKE.

51 Metoabl pacuéra peKynepaTuBHbBIX TEMJI00OMEHHBIX araparos.

52 Cnioco6bl oBeIIeHNS 3()(PEKTUBHOCTU TEMIO0OMEHHUKOB.

53 Meto/ibl TENMIOBOM 3aIUTHI JJIEMEHTOB KOHCTPYKIMU aBUaliMOHHbIX ['T/I.

TunoBble pacyeTHble 3a4a4u JJsl NPOBeAEeHHS] TEKYUIero KOHTPOJIA
ycneBaeMoCTH

3amaua Nel

[TocTtpouth Tpaduiku M3MEHEHUsS NaBJICHUs BO3AyXa W TEMIIEpaTyphl BO3AyXa B
3aBUCHUMOCTH OT W3MEHEHHUSI BBICOTHI. 3HAYEHWE [ABJIECHUSI MO BBICOTE U
TEMITepaTypPhI MO BBICOTE B3SITh U3 Ta0muitkt MCA.

[To monydeHHbIM TpadvKaM CceJIaTh BBIBOJ.

A, 0 2 4 6 8 10 | 11,5] 12 | 14 | 16 18
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3agaua Ne2

JIis u3MepeHust MabIX U30BITOUHBIX AABICHUM WIIM HEOONBIINX pa3psKeHUN
MPUMEHSIOTCSI MUKpOMaHOMETphl. [IpuHiunuansHas cxema npubopa npejacraBlie-
Ha Ha puc.l.].

OmnpenenuTs aOCOIIOTHOE JAABIICHUE B BO3AyX0MpoBoje 1, ecnu ayuHa / ctonda
KUJKOCTU B TpyOKEe MUKpOMaHOMETpa 2, HAaKJIOHEHHOUN mon yrioMm a=30° paBHa
180mMm.

Paboyast )KUIKOCTh — CIUPT IWIOTHOCTRIO p=0,8 T/cm’. Tlokazanue Gapomerpa
0,1020 MIla. [aBnenue Bblpazuth B Ilackansax, Meramackansix, MM.pT.CT. U B
KIJIOTpaMM-CHJIaX Ha KBaIPATHBIA CAHTUMETD.

3amauga Ne3

I'a3, cocTosiHMe KOTOpOTO onpeaensercs Ha “p —v” auarpamme (puc. 2.1) Toukoit
1, mepeBonutcs B coctosiHue 2 1o nyTH Ic2. Ilpm aTom k razy nogsoaurcs 80 k/x
SHEPrUU B BUJIE TEIIOTHI U OT raza noiydaerca 30 k/[x padoThl . 3aTeM 3TOT ke
ra3 BO3BpAaIAaeTCs B UCXOJHOE COCTOSIHUE B IPOLIECCE, KOTOPBIM OMUCHIBAETCA
KpuBoi 2al.

CKOJIBKO 3HEpPruu B BUJIE TEIUIOTHI HY>KHO MOJIBECTH B HEKOTOPOM JIPYTOM
nporecce /d2, utoOsl ot raza noay4duTh 10 k> paboThi? CKOJIBKO HYKHO
NOJIBECTU MJIM OTBECTHU TEIUIOTHI B Iipoliecce 2al, eciid Ha cxkarue pacxoxyercs S0
k/[x sHepruu B opme paboThI?

3agauaNed

JlaBieHre BOASHBIX I1APOB B BO3/lyXe KOMHAThI paBHO 2 klla. CkoJbKO conepKkutTcs
BOASHOTrO mapa B komHare? Ilnomans KOMHATHI 25 M%, BBICOTA 3 M, TEMIEparypa
Bo3ayxa 25 °C . MonekynsipHas Macca BoAsHOro napa Hu,o=18,014 xkr/kmonb

3agada Ne5

B naGopaTopHbIX YCIOBUAX KIMHOOOpa3HOE TeNo OOTEeKAaeTcss IOTOKOM CO
CKOPOCTBIO, COOTBETCTBYIOIIEH unciay Maxa = 1,5. Bo3HUKIIMKA TP 3TOM KOCOM
CKauOK YIUIOTHEHHUS U BEKTOP CKOPOCTH MOTOKa 00pa3yroT yroi o = 45°. U3BecTtHO,
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YTO HOPMAaJIbHO COCTAaBIAIOIIAS CKOPOCTH IIOTOKAa 34 CKAau4KOM YIUIOTHEHHMs
yMeHbIIaeTCs B ABa pa3a. Onpenenntb CKOPOCTh MOTOKA 3a ckauykoM. OcTtaHeTcs
JIM TIOTOKCBEPX3BYKOBBIM M Ha KAKOW yTOJI IOBEPHETCS MOTOK IIOCIE CKAYKa, IO
CPaBHEHHMIO C IIEPBOHAYAIBHBIM HAIIPABICHUEM ?

TumnoBble CcUTyallMOHHBIE 3a4a4d JIJIsi TNPOBeJeHHUS] TeKYIlero
KOHTPOJISA yCIIeBA€MOCTH

3amaua Nel

KII/[ snexkTpuyeckux MalllMH He OIlyckaeTrcs Hmke 85 % u mogHuMaeTcs K
TEOPETUYECKHU Pa3pelIEHHOMY MEPBBIM 3akoHOM TepmoauHamuku (100 %),a KITJ]
TEIJIOBBIX MAaIIMH He nogHuMaercs Boiie 40 — 45 % Ilouemy? C yem cBsI3aHbI 3TH
npoOsieMbl? ApryMEeHTUPYUTE CBOM OTBET.

3anmaga Ne2
IIpoBenuTe aHanu3 TEHACHIMN PA3BUTHS COBPEMEHHBIX TEIUIOBBIX MAlIWH Ha
OCHOBE TeopemMbl KapHo. ApryMeHTUpYITE CBOM OTBET.

3amaga Ne3

[Touemy HEBO3MOXHO CIIPOEKTUPOBATH JBUraTellb WIM MPOAHAIU3UPOBATh paboTy
OTHEJIBHBIX Y3JIOB CHJIOBOM YCTAHOBKM JIETaTE€JIbHOTO arrapara HE 3Has
3aKOHOMEPHOCTEN TEYEHUS Ta30BOI0 IOTOKA, HE BiIaAes 3aKOHAMU M METOAAMH
ra3oBOM TMHAMHUKU? APryMEHTUPYHTE CBOIl OTBET.

3agaua Ne4

[IpoBenuTe aHanu3 TEHACHLUUN Pa3BUTUS COBPEMEHHBIX METONOB TEIIOBOU
3alIUTHl  DJIEMEHTOB KOHCTPYKIIMM aBUALMOHHBIX nBurarened. IlpuBemgure
MpUMEPHl UCTONB30BAaHUSL METOAOB 3aumuThl Ha Poccuiickoil u 3apy0OexxkHOl
TEXHHUKE.

IIpumepHasi KOHTpPOJIbLHAs padoTa

3agaua 1.
Uucno Maxa B ceuenun noroka pasHo 0,6. OnpenenuTts, CKOPOCTh BO3AyXa B 3TOM
CEUYeHUH, eciiu TeMreparypa ero 284 K.
3anaya 2
JlerarenpHblil anmapar coBepiiaeT MoJET co ckopocThio 800 km/4. Omnpenenurtsb
pacxol BO3AyXa uepe3 BXOAHOE YCTPOWCTBO, €CIM H3BECTHBI, UYTO JHUAMETP
BXOIHOTO ycTpoiictBa paBeH 0,5 M, MJIOTHOCTh BO3AyXa B 3TOM CCUCHUU
cocrasiseT 1,5 Kr/M’, a cKopocTh motoka cocrasiser 0,7 « V.
3amaua 3

Kak u3aMeHutTcs pexxum palOoThl COIUIA, €CIHM JIaBJIEHWE Ha BBIXOJE M3 COILIa
IIOHU3KUTHL 10 p~ 13,227-10° ITa? Onpenenure mapaMeTpsl BO3AyXa M BEIUYUHY
CKOPOCTH Ha BBIXOJIE U3 COILIA.
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TpeOoBaHUs K COAEPKAHUIO IKZAMEHANUOHHBIX OMJIETOB
buner BkIIOYaeT TEOpPETHYECKUH BOMPOC W JiBAa MPAKTUYECKUX 3a/IaHMUS,
MPEACTABISIONINX CO00M pacu€THYIO U CUTYaIIMOHHYIO 3a/1aqy.

IlpuMep 3K3aMEHAIMOHHOIO OWJIeTa, BKJIIOYAIOLIET0 TEOPeTHYECKHH
BOIIPOC, PACYETHYIO M CUTYAllHOHHYIO 321241y
1 CymniHocCTh MEpBOrO 3aKOHA TEPMOJWHAMHUKUA. AHATUTUYECKOE BBIPAKCHHE
NEPBOTO 3aKOHA TEPMOJIMHAMUKH.
2 Pabora 103BYKOBOTO COILJIa HA PACYETHOM PEXKUME
3B pe3ynbpTare cxkarus Bozayxa B kommpeccope [T/l gaBieHue yBeIMYHIOCH 10
15*10° ITa, a Temueparypa g0 480 K. Ompenenurs IIOTHOCTh BO3MyXa Ha BBIXOIE
13 KOMIIpeccopa.

10 MeToauueckne peKOMEHAALNH IJI51 00yYAOLIUXCS 110 OCBOCHUIO
AU CHUIIMHBI

Nzyuenue JIUCITUTUIHHBI «Tepmonunamuka n TeIIonepeaaya
00y4JaroIMMHUCS OPTraHu3yeTcsi B CleAyronmx (opmax: JEKIUH, MPaKTHYECKHUE
3aHSATUS TI0J PYKOBOJCTBOM TIpemojiaBareiis W CaMOCTOsTENbHas paboTa
CTYJECHTOB.

N3yueHnne kaxaoro pasaena peKOMEHIyeTCs HaYMHaTh C aHaiM3a oOIIel ero
CTPYKTYpPhl M Kpyra paccMaTpuMBaeMbIX BOIIPOCOB, 3aT€M MEPEUTH K H3YUYCHUIO
Marepuasa 1o TeMam.

Jleknuu SBISIIOTCST OMHMM W3 BAXKHEHINMX BHJIOB YYEOHBIX 3aHATHH M
COCTaBJISIIOT OCHOBY TEOPETUYECKON TOATOTOBKH OOYYAIOIIUXCS MO JUCITUTIIMHE
«Tepmonunamuka W Temionepenada». Jleknus  uMeeT  1eNbl0  AaTh
CHUCTEMATU3UPOBAHHBIE OCHOBBI HAyUYHBIX 3HAHUM MO AUCIUIUIMHE, PACKPHITH
COCTOSIHUE W  TEPCIEeKTUBBI  MpOrpecca KOHKPETHOW  O0JacTHM  HayKw,
CKOHIIEHTPUPOBATh BHUMaHUE Ha HauOO0JIee CIOKHBIX U Y3JIOBBIX BOMPOCAX.

DTa 1elb ONpeaeiseT IUIAKTUYeCKOe Ha3HAYeHUEe JIEKIHH, KOTOpOoe
3aKJIIOYAETCI B TOM, YTOOBI O3HAKOMHUTh OOYYarOUIUXCS C  OCHOBHBIM
COZIEp)KaHUEM, KaTETOPUSIMHU, IPUHIIATIAMU U 3aKOHOMEPHOCTSIMHU U3y4aeMOUl TEMBbI
U mpenMera oOydeHHs] B II€JIOM, €r0 IJaBHBIMU HACSIMHU W HaIpaBICHUSIMHU
Pa3BUTHSA, €r0 MPUKITHOW cTOpoHOU. Ciylas JICKIIUI0, HEOOXOUMO HAyYHThCS
BBIJICIIATh M (DUKCHUPOBATh €€ KITFOUEBBIC MOMEHTHI, 3alMChIBas UX Oojiee YETKO U
BBIJICIISAS KaKUM-THOO crocoboM u3 obrero Tekcra. Kpome toro, HeoOXoaumo
HAY4YUTHCS JIeJIaTh OHITHBIC JJI1 OOYYArOIIETOCs COKPAIIECHUS TPH 3alTUCH TEKCTa
JIEKIUU U, B LIEJIOM, CTPEMUTHCS OCBOUTH OBICTPYIO MaHEPY MUCHMA.

[lone3HO NPUMEHATH KaKyko-TMO0O yIOOHYIO CHCTEMY COKpalleHUuH |
YCJIOBHBIX 0003HaYeHUM (M3 HM3BECTHBIX WM BBIPAOOTAHHBIX CAMOCTOSITENIHHO),
YTO TIOMOXET 3HAUUTEJIbHO YCKOPUTH MpoIllecC 3amucy Jiekuuu. [Ipu BemeHuu
KOHCIIEKTa JIEKIIMM HEOOXOJMMO YeTKO (DPUKCHpOBaTh PyOpHKAIMIO MaTephaia —
pasrpaHUuYCHHUE pa3/esioB, TeM, BOIMpOcOoB, maparpadgoB u T. m. KadyecTBeHHO
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CIACTAHHBIM  KOHCHEKT JIGKIIMA TMOMOXET OoOydJaromaMcss B Ipolecce
CaMOCTOATENLHON PabOThI, MOATOTOBKE K MPAKTUYECKUM 3aHSTHUSIM, BBHITOJIHCHUH
JOKJIaJI0B, IPH MOATOTOBKE K CJ1a4y€ SK3aMEHa.

Texymuiionpoc ycrneBaeMOCTH OOyYarolUXCcsi MPUMEHSIETCS ISl OLICHKU
YPOBHSI OCTATOUHBIX 3HAHUI MyTEM MTPOBEACHUS OIIPOCA C TUCbMEHHBIM OTBETOM.

KypcoBoii MpOeKT BBITIOJHIETCS B COOTBETCTBUM C METOAMYECKUMU
YKa3aHUSAM IO BBIMOJHEHUIO KYPCOBOTO MPOEKTA C LIEJIbIO 3aKPEIJIEHUs CTYAEHTOM
TEOPETUUYECKUX 3HAHUN W MPAKTHUYECKUX HABBIKOB, KOTOPHIC MO3BOJISIIOT HAYYHO
000OCHOBAaHHO M  TEXHUYECKHM TPaAaMOTHO  OCYIIECTBISTH  TEXHUUYECKYIO
AKCIUTYaTallMI0 BO3IYIIHBIX CYI0B, (POPMUPOBATH CO3HATEIBHOE U TBOPYECKOE
OTHOIICHUS K BBHIMOJHEHUIO TPEOOBAaHM, COIEpKAIIUXCS B JIOKYMEHTax,
pPEMTIaMEHTHPYIOIINX TEXHUYECKYIO IKCILTyaTaI|io

[leqp mnpakTHYECKUX 3aHATUA — 3aKPEIUTh TEOPETUYECKHUE 3HAHMS,
MOJIyYEHHbIE CTYJACHTAaMU Ha JIEKUUSIX W B PE3yJbTaTe€ CaMOCTOSTEIbHOTO
M3YYEHHS] COOTBETCTBYIOIIMX pa3/IeJIOB PEKOMEHIYEMOM JMTEPaTyphbl, a TaKKe
MpUOOPECTH 3HAHUSL U yMEHUS B OOJACTH HUCIBITAHUM aBUAIMOHHOW TEXHUKH.
Bmecte ¢ Tem, Ha 3TUX 3aHSTHUAX, OCYIIECTBISETCS aKTUBHOE (POPMHUPOBAHHE U
pa3BUTHE  HABBIKOB U  KA4eCTB, HEOOXOIMMBIX  JJs  MOCHeIyouen
npo(ecCuoHAIbHON /IESITeIbHOCTH— OBJIAJIECHUE METOAMKON aHallu3a U MPUHITHS
pELICHUN.

JIroboe  mpakTHUeCcKOe ~ 3aHATHE  HAYMHAETCsA, KaK  MpaBWiIo, C
(bopMyIHpOBaHUS €0 1EJIEBbIX YCTAHOBOK. TeMbl MPaKTUYECKUX 3aHATUN 3apaHee
COOOIIAIOTCS  OOyYaromuMmcsl I8 TOro, 4YTOOBl OHM WMMEIW BO3MOXKHOCTH
MOJITOTOBUTHCS U TPOpPabOTaTh COOTBETCTBYIOIIHUE TEOPETUYECKUE BOMPOCHI
JUCUUIUIMHBL. B Hauane KaXkJI0ro MpakTUYEeCKOTO 3aHSATHUS MPErnoAaBaTelb KPaTKoO
JOBOAUT 70 OOyYaromuXxcsl IeJdb W 3aJadd 3aHATHS W oOpamjaeT BHHMAaHHE
oOyyarommxcsi Ha Hauboliee CJIOXKHBIE BOMPOCHI, OTHOCSIIMECS K HU3ydaeMoi
teme. Takke B KadyecTBE »HJIEMEHTAa MPAKTUUECKOW TMOATOTOBKM MPUMEHSIETCS
pa300p KOHKpETHOW cuTyauuu. Kaxmoe NpakTUYEeCKOE 3aHSITHE 3aKaHYMBAETCH,
KaK MpaBUJIO, KPAaTKUM TMOABEACHUEM WTOTOB, YKa3aHUSIMU IIPENojaBareiis o
MOCJEYIOEN CaMOCTOATENbHON padoTe.

CamocrosTenbHas padoTa CTyJEHTa SBJSETCS BaXXHOW COCTABHOW YacThIO
y4eOHOT0 Tpoliecca U MPOBOAUTCS B IENIAX 3aKpEIUIeHUs U YITyOneHusl 3HaHUMH,
MOJTyYEHHBIX Ha JIEKIUSAX U IPYTUX BUJAX 3aHATUN, BEIPAOOTKH HABBIKOB PabOTHI C
JUTEpaTypoil, AKTHUBHOIO IIOMCK HOBBIX 3HAHWI, BBIIIOJIHEHUS JIOKJIAJIOB,
MTOATOTOBKU K MPEICTOSIIINM 3aHSATUSM.

[lenpro camocTOATETHLHON PabOThl OOYUAIOMIUXCS TIPH U3YYCHUHM HACTOSIIEH
y4eOHOM TUCITUTIIINHBI SBISETCS BHIPAOOTKA MMHU HABBIKOB PA0OTHI C HOPMATHUBHO-
MIPABOBBIMHU aKTaMU, HAYYHOU M y4eOHOM JIUTEpaTypoil, APyrMMU UCTOUHUKAMHU, a
TaKke  pa3BUTHE y  OOyYalOIIMXCA  YCTOMYMBBIX  CHOCOOHOCTEH K
caMocCTOsITeIbHOMY (0€3 TOMOIIM TpenojiaBaresii) H3y4eHUI0 U 00paboTke
MOJIy4YeHHOU MH(OpMALIIH.

B npomecce camoctosiTenbHOM — paboThl  oOydaromuics — JIOJDKEH
BOCIIPMHUMATh, OCMBICIIMBATh U YIIYOJATh TMOJIydaeMyro WHOOpMAIIUIO, peliaTh
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[IPAKTUYECKHUE 3aJayd, aHAIU3UPOBATH CUTYyallUH, IIOArOTABIMBATHL JOKIAJbI,
OBJIIEBaTh MPO(PECCHOHATBLHO HEOOXOAUMBIMU HaBbIKaMHu. (CaMocTosTenbHAs
pabota oOyuaromierocsi BeCbMa MHOT0OOpa3Ha U cojepskarenbHa. OHa BKIIIOYAET
CHEAYIOIINE BUIBI 3aHATUM:

— CaMOCTOATEIbHBIN OA00p, U3yUYEHUE, KOHCIIEKTUPOBAHKE, aHAIN3 Y4eOHO-
METOAMYECKOM W HAy4YHOM JMTEparypbl, IIEPUOAUYECKUX HAyYHBIX HW3HAAHUM,
HOPMAaTUBHO-TPABOBBIX JIOKYMEHTOB, CTATUCTUYECKON HH(POPMALIUK;

— MWHJIMBHJyalbHas TBOpYECKass paboTa MO OCMBICICHUIO COOpaHHOMN
UH(pOpMAINK, MTPOBEICHUIO CPABHUTEIBHOTO aHAJIM3a MaTepHalioB, MOJIYUYEHHBIX
U3 Pa3HbIX UICTOYHUKOB, MHTEPIIPETALIMY HH(OPMALIK, IOATOTOBKA JTOKIA/I0B.

Texymmi KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB OCYLIECTBIIAECTCS Ul OLICHKU
YPOBHSI OCTaTOYHBIX 3HAHUN IIyTEM IIPOBEACHUSA TEKYLIUX OIIPOCOB,PEIICHUS
pacuyeTHbIX W  CUTYallMOHHBIX  3a/Ja4, KOHTPOJBbHBIX  paloOT,  3allMTHI
VHJMBUAYAJIBHBIX JOMAIIHUX 3aJaHUN.
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PaGouas mporpaMma [IHUCHMIUIMHBI COCTaBJI€HA B COOTBETCTBHH C
tpeboBanusmuy ®I'OC BO mno cneuuansHoctd  25.05.05  Oxcnmyartaius
BO3AYLIHBIX CYZIOB M OpraHU3allys BO3AYLIHOIO JIBHXEHHUS

ITporpamMmMa paccMOTpeHa H yTBepK[eHa Ha 3acelaHuu Kadenpsl No 24
«ABHALIMOHHOM TEXHUKH U JUATHOCTUKM» «_ |0 » o ADR ALY 2023 rona,
npotokon Ne & . ‘

Paszpaboruuk:

@?f(// # ﬂ?“ " Huxkudopos A.H.

C [
(yuernasn cmenets, yuenoe 36anue, aMunua u UHUYUAAb paspabom4uxos)

(yueHas cmenens, yueHoe 36anue, AMWIUA U UHUYUANE! PASPABOMUUKOS)

3asenytouuii kadenpoi Ne 24 «ABHallMOHHOH TeXﬁMKI/I W TUArHOCTUKU»
K.T.H., JOLEHT / /f/ 1~ [Terposa T.B.

-
(yuenan cmenens, y4enoe 36anue, PAMIUIUA U UHUYUATb! 3a8edyiouje2o Kagheopoi)

[Iporpamma coriacoBaHa:

PykoBogutens OIIOII
; // 1

K.T.H., JOLEHT ITlerposa T.B.

(yuenas cmenens, yuenoe 36anue, aMuiud u unuyuans pykosooumens OMOI)

[IporpaMma paccCMOTpeHa M COIJlacoBaHa Ha 3acelaHHH Y4yeGHo-
METOJMYECKOr0 COBETa YHHBEpPCHTETA « +5> » MO0 2023 rona,

npotokon Ne — H .
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