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1. TIlepeyeHb KOMNETEHIUH ¢ YKa3aHUEM ITanoB uX GopMUPOBaHHsI B MPoIecce OCBOECHUS
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMbl

OcHOBHOM 3ajaueil OIEHOYHBIX CPEICTB SBISETCS KOHTPOJb U  YIOPaBIECHUE IPOIECCOM
MPUOOpPETEHUs CTYACHTaMU HEOOXOJUMBIX 3HAHUI U YMEHHM, OMpPEIEIEHHBIX CTAaHIaPTOM.
OrneHOYHBIC CPEACTBA JUISI KOHTPOJS 3HAHWMK M yMeHHMH, GopMupyembix aucturiuHor OI1.13
«TepMoguHAMUKay, OIICHUBAEMbIE KOMIIOHEHTHI KOMITETCHIIUN OTPa’KeHBI B TA0JIHIIE.

Kon
Ne Koutponupyembie pasuebl KOHTPOJIMPyeMO HaumeHoBanue
n/n (TeMbl) JUCHMILIHHBI* il KOMIIETEHIIUM | OLEHOYHOI'0 CPeACTBA
(114 ee 4acTH)
1 Tema 1.1. McxogHbple MOHATHS 1 OK1-8 CobecemoBanue
OTpeIeTICHUS] TEPMOIMHAMUKH IIK 1.1-1.4, 2.1- | TecTUpOBaHHUE
2.4
2 Tema 1.2. 3aKk0HBI HACATHHBIX Ta30B OK1-8 CobGecenoBanue
IIK 1.1-1.4, 2.1- | TECTUpOBaHHUE
2.4
3 | Tema 1.3. Cmecu KHUIKOCTEH,1apOB U OK1-8 CobGecenoBanue
razos I[IK 1.1-1.4, 2.1- | TecTUpoBaHUC
2.4
4 | Tema 1.4. TennoeMKOCTbBEIIECTBA OK1-8 CobecenoBanne
IIK 1.1-1.4, 2.1- | TeCTUpOBaHHUE
24
S | Tema 1.5. IlepBoe Hauao OK1-8 CobGecenoBanue
TEPMOJIMHAMUKH IIK 1.1-1.4, 2.1- | TeCTUpOBaHHUE
2.4
6 | Tema 1.6.TepmoauHamuyeckue OK1-8 CobeceoBanue
IPOLECCH] U3MEHEHUS COCTOSIHUS TIK 1.1-1.4, 2.1- | Tectuposane
ra30B 2.4
Tema 1.7.Bropoe Hauano OK1-8 CobecenoBanue
7 | TepMOIMHAMUKH IIK 1.1-1.4, 2.1- | TeCTUpOBaHHUE
2.4
8 | Tema 1.8. IIpomeccel mapoobpazoBanust u | OK1-8 CobGecenoBanue
TepMOauHaMHIeckue cBoicTBa BojsHoro | [1K 1.1-1.4, 2.1- | TecTupoBanue
napa 2.4
9 | Tema 1.9. McTeuenue u OK1-8 CobecenoBanne
JPOCCEINPOBAHKE Ta30B U MapOB IMK 1.1-1.4, 2.1- | TecTUpOBaHUE
2.4
10 | Tema 1.10. TepmoamHAMHYECKHE OK1-8 CobecenoBanue
IIPOLIECCHI KOMITPECCOPHBIX MAIIUH [IK 1.1-1.4, 2.1- | TecTupoBanne
2.4
1 Tema 1.11. Llukiier napoCUIOBBIX OK1-8 Cobecenoparne
o IIK 1.1-1.4, 2.1- | TECTUpOBaHHUE
YCTaHOBOK
24
12 | Tema 2.1 ®opmbl iepegaum TerIa OK1-8 CobecenoBanue
[IK 1.1-1.4, 2.1- | TectupoBaHue
2.4
13 | Tema 2.2. TemnooOMen OK1-8 CobecenoBanne




TEIUIONPOBOJHOCTHIO K 1.1-1.4, 2.1- | TecTupoBaHue
2.4
14 | Tema 2.3. TermmoooMenKonBekueii OK1-8 CobecenoBanne
[IK 1.1-1.4, 2.1- | TectupoBaHue
2.4
15 | Tema 2.4. TermmooOMeHHU3TyIeHUEM OK1-8 CobecenoBanue
[K 1.1-1.4, 2.1- | TeCTHpOBaHHE
2.4
16 | Tema 2.5. Temnonepeaaua MEXIy OK1-8 CobecenoBaHue
TEIJIOHOCUTEIISIMU Y€PE3 CTEHKY I[IK 1.1-1.4, 2.1- | TecTUpoBaHUC
2.4
17 | Tema 2.6. OcHoBbI TemioBoro pacuera | OK1-8 CobGecenoBanue
TEII000MEH-HBIX anmapaToB I[IK 1.1-1.4, 2.1- | TecTUpOoBaHUE
2.4
18 | Tema 3.1 TorumBo, BO3ayX, npo-gykTel | OK1-8 CobGecenoBanue
CrOpaHus U UX [IK 1.1-1.4, 2.1- | TeCTUpOBaHHE
XapaKTEPUCTHKH 24
19 | Tema 3.2. Tonku u TonounsleycTpoiictea | OK1-8 CobecenoBanue
IMK 1.1-1.4, 2.1- | TeCTHpOBaHHE
2.4
20 | Tema 3.3. KorenbHbIC arperaTsl OK1-8 CobGecenoBanue
[IK 1.1-1.4, 2.1- | TectupoBaHue
2.4
21 | Tewma 3.4. IlopiuiHeBbie ABUraTEIN OK1-8 CobecenoBanue
BHYTPEHHETO CTOpaHus IIK 1.1-1.4, 2.1- | TeCTUpOBaHHE
2.4
22 | Tewma 3.5. ['a30TypOMHHBICYCTAaHOBKH OK1-8 CobecenoBanue
[IK 1.1-1.4, 2.1- | TectupoBaHue
2.4
23 | Tewma 3.6. TemnoCHIOBBICYCTaHOBKH OK1-8 CobGecenoBanue
IMK 1.1-1.4, 2.1- | TecTUpoBaHHe
2.4

HanmenoBanue Tembl (pa3ziena) wim TeM (pa3fenoB) Oepercs u3 pabodei mporpaMMbl AUCIIATUIHHEIL.

2. OnucaHue NepevyHsi OLeHOYHBIX CPeICTB U KPUTEPHEB OLEHMBAHUS KOMIIeTeHIMI HA Pa3IMIHbIX

Tanax ux (opMHUpoOBaAHUA

BBICTYIUICHHUC 11O IPCACTABIICHUTIO TTOJTYYCHHBIX

Ne HaumenoBanue Hpencrapsenye
Kpatkas xapakTepucTuka OlleHOYHOTO CpEACTBa OIICHOYHOT O
/o OLIGHOYHOTO CPEJICTBA
cpeacTia B GoHe
1 2 3 4
1 Pedepar [IponykT camocTosTeNHON padOTHI CTYICHTA, Tewmsl pedeparon
MIPEJICTABISIONINI cOO0H KpaTKoe M3I0KEeHNE B
IMMCbMEHHOM BUC IMOJTYUYCHHBIX PE3YJIBTATOB
TEOPETUUYECKOI0 aHATIN3a ONPEICICHHON
Hay4yHOU (y4eOHO-HCCIIeI0BATEIbCKON) TEMBI,
/i€ aBTOP PACKPBIBAET CYTh HCCIIENyeMON
MPOOJIEMBI, IPUBOAMT PA3TNIHBIE TOUKH
3peHus, a TaKXKe COOCTBEHHBIC B3TJISI/IbI HA HEE.
2 Hoxmnan, coobrienwe [IpomyKT caMOCTOATENLHOM pabOTHI CTYACHTA, Tembl  IOKIANOB,
MPEICTABIISIFOINNEN CO00H MyOIMYHOE CcO00IEeHNI
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PE3y/IbTAaTOB PEIICHUS OIPEIEIEeHHON yueOHO-
MPaKTUIECKOH, Y4eOHO-NCCIIeA0BATEIbCKON
WM HAYYHOU TE€MBI

3 CobecenoBanue CpencTBo KOHTpOJI, OpraHM30BaHHOE Kak | Bompocsl o
cmemuanbHas ~— Oecema  mpemojaBaTens € | TeMam/pasjenam
oOyJaromuMmcss Ha  TEMBl, CBS3aHHbIE C | JUCIMIUIMHBI
M3y4aeMoOil MUCHUIUIMHOW, U PacCUUTaHHOE Ha
BBISICHEHHE O00beMa 3HaHWH O00yYaromerocs mo
OIIpeIeIEHHOMY pasjielly, Teme, mpobieme U
T.I0.

4 TectupoBanue CucremMa  CTaHAAPTHU3WPOBAHHBIX  3amanuii, | Doy TECTOBBIX
MO3BOJIAIONIAs aBTOMATU3UPOBAaTh MPOLEAYPY | 3aJaHUM
W3MEPEHHUS  YPOBHS 3HAHMM UM yYMEHHU
oOyuJatorerocs.

3. OnucaHue WIKAJ OLEeHOYHBIX CPeJCTB U KPUTEPHsI OLlCHMBAHUSI KOMIIETEHIMIA Ha Pa3JIMYHBIX 3TaNax UX
¢popmupoBanus

Kputepun onenku 3auera:

«324TEHO» - MPU HAIMYUU Y CTYJCHTA IITyOOKUX, UCUEPIIBIBAIONINX 3HAHUM, IPAMOTHOM M JIOTUYECKU
CTPOMHOM MOCTPOEHUH OTBETA [0 OCHOBHBIM BOIIPOCAM JHUCLMIUIMHBL, PU HAIUYUU TBEPJBIX U JOCTATOYHO
MOJIHBIX 3HAHWM, JIOTMYECKH CTPOMHOM IIOCTPOCHUM OTBETa TMPHU HE3HAYUTENIBHBIX OIIMOKaX IO
HAaIPABJICHUSAM, IEPEUYUCICHHBIM IIPU OLIEHKE «OTJIWYHO»; MPH HAIWYUHM TBEPIBIX 3HAHUM, W3JI0KECHHHU
OTBETa C OMIMOKaMH, YBEPEHHO HCIIPABJICHHBIMHU IIOCJI€ HABOSIIMX BOIPOCOB IO HW3JIOKEHHBIM BBIIIE
BOIIPOCaM.

«He3aYTEeHO0» - TP HAIMYUH TPyObIX OMMOOK B OTBETE, HEMOHMMAHUU CYIIIHOCTH M3JIaraéMoro BOIpoca,
HEYBEPEHHOCTH U HETOYHOCTH OTBETOB MOCJIE HABOASAILIMX BOIIPOCOB 110 BOIIPOCAM M3y4aeMOU TUCUUILIAHBI.
OLueHKa BBICTABIISIETCS B K3aMEHAIMOHHO - 3a4€THON BEIOMOCTH.

KpuTtepun oueHk# KOJIJI0OKBHYMOB (10KJIA/10B):

OneHka - «3a4eT» BBICTABISIETCS CTYIEHTY, €CIIN OH MIOKa3aJl 3HAHUE TEOPUH,

XOpouIe€ OCMBICIICHUE OCHOBHBLIX BOIIPOCOB TEMbI, YMECT IIPU 3TOM PACKPBIBAThH IMOHATHUA HAa PA3JIMYHBIX IMPpUMEpax.
OneHka - «He3a4eT» BBICTABISETCS, €CIM CTYACHT HE BlIaJeeT (WK BIIaICeT HE3HAUYUTEIbHOM CTETIeH!) OCHOBHBIM
NPOrpaMMHBIM MaTepHaioM B 00beMe, HEOOXOAMMBIM /715l PO ECCHOHANBHON AEATENEHOCTH
Kputepun oneHKH KOHTPOJIBLHOH padoThI:
- OeHKa «OTJIMYHOY» BBICTABIISIETCS CTYJIEHTY, €CJIM OTBET IIOJHOCTBIO COOTBETCTBYET IaHHOM TEME.
- OLleHKa «XOpOIIO0» CTaBUTCA CTYIEHTY, €CIIM OTBET BEPHBIM, HO JOIMYIIEHBI HEKOTOPHIE HETOUYHOCTH;
- O11eHKa «YJOBJIETBOPUTEIHLHO» CTABUTCS CTYJEHTY, €CITU OTBET SIBJISIETCS HETIOJIHBIM U UMEET
CYILIECTBEHHBIE JIOTUYECKUE HECOOTBETCTBUS;

- OIICHKA «HEYAOBIECTBOPUTEIBLHO» €CIIM Te€Ma HE PACKPHITA.
Kputepun ouieHKH TeCTHPOBAHMSA:
OneHka- «3a4eT» BBICTaBISIETCA CTYACHTY, €Cli OoJibliast 4acTh 0TBeTOB (Oombie 60%) BepHa.
OneHka- «He3a4eT» BBICTAaBISICTCS CTYACHTY, €Ciii OoJbIas 4acTh 0TBeToB (Oombmie 60%) He BepHa

Kpurepuu ouenku pedepara:

-OleHKa «OTJIMYHO» BBICTABISIETCS CTYNIEHTY, €CIH OTBET apryMEeHTHPOBaH, OOOCHOBaH W JaHa
CaMOCTOSITETIbHAs OIlEHKa M3YYeHHOTO MaTepHana;

- OreHKa «XOPOII0» CTABUTCS CTYIAEHTY, €CITH OTBET apTryMEHTHPOBAH, IOCIEAOBATENICH, HO OMYIICHBI
HEKOTOPbIE HETOYHOCTH;

- OreHkKa «ya0BJIE€TBOPUTEJIbHO0)» CTaBUTCS CTYAECHTY, €CJIU OTBET SIBJIISIETCS HEMOJHBIM U UMEET

CYILIECTBEHHBIE JIOTUYECKUE HECOOTBETCTBUS;

- O1IcHKa «HEeY0BJIEeTBOPUTEIbHO» €CITU B OTBETE OTCYTCTBYET apryMEHTAIlMs, TEMa HE PacKpbITa.



KpuTepun n mkana oneHMBaHUsI YPOBHeEIl 0CBOEHUSI KOMIIETeHIHii

Ixana
OLICHUBaHUS

YpoBeHb
OCBOEHHOCTHU
KOMIIETCHIINU

PeSyanaT OCBOCHHOCTH KOMIICTCHIIMH

OTJIMYHO

BBICOKHUM

oOydatomuiicsi, OBIaies dIeMEeHTaMH KOMIICHCAIIUH «3HATbhy,
«YMETb», TPOSBUI BCECTOPOHHHE U TIYOOKHE 3HAHHS
MPOTPaMMHOTO  MaTepHajia IO JUCIHILIAHE, OCBOWII
OCHOBHYI0 H JOIOIHHUTENBHYIO JHUTEPaTypy, OOHAPYKWUI
TBOPYECKUE CIOCOOHOCTH B TIOHUMAaHUH, W3JIOKCHUU U
MPaKTUYECKOM UCTIOTHEHUHN YCBOCHHBIX 3HAHUM.

XOPOIIIO

JIOCTAaTOYHBIN

oOyyaromuiics oBjaznes 3JIE€MEHTAMH KOMIICTCHIUH «3HATh»
U «yMETb», IMPOSBWI IIOJHOE 3HAHHE IPOrPaMMHOIO
Matepuaira MO  JUCHMIUIMHE,  OCBOMJI  OCHOBHYIO
PEKOMEHIIOBAHHYIO JIUTEpaTypy, OOHApYKWJI CTaOWUJIbHBIN
XapakTep 3HAHUH M YMEHHH W MPOSBUI CHOCOOHOCTH K HX
CaMOCTOSITETIbHOMY MPUMEHEHUI0 W OOHOBICHHIO B XOJIE
MOoCJIeaYIonero 00y4YeHHUs] M MPAKTHIECKON AesSTebHOCTH.

YIOBJIETBOPHUTEIIb
HO

HU3KHN

oOyuaromuiicss OBIages IEMEHTAMU KOMIICTCHIIMU «3HAThY,
HPOSIBIJI 3HAHHMS OCHOBHOTO IMPOrPAMMHOIO MarepHana Mo
JMCLUIUIMHE B 00beMe, HeOOXOAMMOM JUIS IOCIIEAYIOIIero
OOyuYeHUss W TPEACTOSIICH NPAaKTHYCCKOH JesTEeIbHOCTH,
U3YYHJ ~ OCHOBHYIO  PEKOMEHIOBaHHYIO  JIUTEpatypy,
JOIYCTHJI HETOYHOCTH B OTBETE Ha 3K3aMeHEe, HO B OCHOBHOM
o0agaeT HeOOXOMMBIMH 3HAHUSIMU JIS1 UX YCTPaHEHHS MIPH
KOPPEKTHPOBKE CO CTOPOHBI IK3aMEHATOPA.

HEYAOBJIETBOPUTE
JIBHO

Kommerenmmn He
c(hOpMHUPOBaHBI

OOyuaromuiicss He OBJIaAEeN HU OJHUM U3 D3JEMEHTOB
KOMIIETCHIIMH, OOHAapyXWJl CyLIeCTBEHHblE MPOOEnsl B
3HAaHUM  OCHOBHOIO  TPOIPaMMHOr0  Marepuana o
JUCHWIUIMHE, JIOMYCTHJI TPHHIUINUANBGHBIE OIMMOKH TpH
MIPUMEHEHUH TEOPETUYECKUX 3HAHUSL, KOTOPhIE HE ITO3BOJISIIOT
€My T[pOJODKUTh  OOydyeHHe WA  [PUCTYNUTh K
MPaKTUYEeCKOW  JESITENBHOCTH  0e3  JIOMOJHHUTENbHOH
MOJTOTOBKY MO TAHHOW AVCIIUTUIMHE.

4. OueHoYHbIe MATEePHUAJIbI IJIs1 OLIEHUBAHUS 3HAHUN U YMEHM, XapaKTepu3yomux
Tanbl GOPMUPOBAHUS KOMIETEHIMH B Mpoliecce 0CBOEHUsI 0CHOBHOI
00pa3oBaTeJbHOM MPOrpaMMbI

TecTOoBbBIE 3aJaHUS
Bapmuanr 1

1. Tlo kakoMy IIPOCTPAHCTBY TEMIOOOMEHHBIX AIAPaTOB MPOIYCKAIOT GOJIEE YUCThIE

TCIIJIOHOCHUTCIIN

a) o TpyOHOMY ITPOCTPAHCTBY



0) Mo MEeXTPyOHOMY POCTPAHCTBY

2. HasoBute eMHHIY H3MEPEHHUS TEIJIOBON MOIIHOCTH M TEMIOBOrO MOTOKa: a) Jxk/c
6) HB)
Jx

3. Kakas u3 auarpaMm JaeT BO3MOXKHOCTb Ipa(UuecKoro onpeaeneHus

KOJINYECTBA TEIUIOTHI:

a) nuarpamma «P - 'V 0)
nuarpamma «T * Sy

4. Kakue 511eMeHTBI, BXOALINE B COCTAB Ia3000pa3HOro TOILIMBA ABISAIOTCS TOPIOUUMU:
a) CO r) N
6) HzO II) 02

5. Ilo kakoMy HMKITy pabOTaOT KOMIIPECCOPHBIE AU3ENH: &) C
MO/IBOJIOM TEIUIOTHI pu V = const
0) ¢ OIBOJIOM TEIUIOTHI Ipu P = const

B) C MMOJBOIOM TeIIOTHI Ipu P 1 V = const

6. 3a cuer KakuX IPOIECCOB OCYMIECTBISETCS MEPEXO/ TEMIOTHI OT MEHEE HATPETOTO TENA K
OoJiee HarpeToMy Tely B KOMIIPECCHOHHOM XOJIOUIIBbHON YCTaHOBKE:
a) 3a cueT npeodpa3zoBaHuUs TEINIOBOW HHEPTUH B MEXaHUUYECKYIO paboTy 0) 3a cuer

3aTpaThbl MEXaHUYEeCKOH OHCEPIUH U3BHEC

7. Ha30BWTe eIMHMIly U3MEPEHHUS YHUBEPCATBLHOM ra30BOMH IIOCTOSHHOIA:

a) RO, /Ix/kmoub * K 0)
R, JIx/kr - K
8. Jlns kakoro THIA TEMI00OMEHHBIX aNlapaToB Pa3HOCTh TEMIIEPATYP
TETJIOHOCUTENIEH, a TaK e KOpITyca U TpyOOK He J0hbkHa npeBbimaTth S0°C
a) ¢ JIMH30BBIM KOMIIEHCATOPOM Ha Kopiryce 0)
YKECTKOTO THITA

B) C IJIABAIOMICH TOJIOBKOM

9. VKaxuTe 3aBUCUMOCTD MCKAY NaBJICHUECM U TeMHepaTprﬁ KHUIICHUA: a) = (%1
BBIIIC JAaBJICHUEC, TEM BBILIC TEMIIEpATypa KUIICHUA

0) ueM BBbILLIE 1aBJIEHUE, TEM HIKE TeMIlepaTypa KUIEeHUs
10. Kakwue TemnoHOCHTENH MPOITYCKAKOT 10 TPYOHOMY IIPOCTPAHCTBY

TEI000MEHHBIX arraparoB:

a) ¢ OonpIIMM K03 PHULIHEHTOM TeII00Taauu 0) ¢



MEHBIIUM KO3 PHUIIMEHTOM TEIUIOOTAAYN

BapuanT 2
1. 3a cuer yero npoucxoaut npeoOpazoBaHUe NOTEHIUAILHOM SHEPIHUH B
KHHEMAaTUYECKYIO B TIOTOKE Ta3a:
a) 3a cUeT yOBLIIM DHTATBIIUU

0) 3a cueT yOblIIM BHYTPEHHEHN dHEPrUU

2. YKaxuTe IPU3HAKH IPIMOTO [UKJIA:
a) JMHUS PACHIMPEHUS PACIONaraeTcs HUKE JIMHUU CKATHUA 0) JIMHUS

pacIIMPEHUS PACIOIAraeTCs BbIIIE JIMHUU CKATUS
B) IIPOILIECC IPOTEKAET MPOTUB YACOBOM CTPEIIKU

3. Kakwue 13 nepeuncIeHHbIX CXEM JBHKEHHS TEIUIOHOCHTENEH B
TEIUIOOOMEHHBIX armnaparax 00ecreunBaoT Oosee BEICOKUI OO0 PEB:
a) MPOTUBOTOYHAs cxeMa 0)
HPSIMOTOYHAS cCXeMa
4. B xakoM citydae poLECC APOCCETMPOBAHHUs Ta3a OyeT MPOTEKaTh ¢
YMCHBIICHHEM TeMIIePaTypPhL:
a) eclM TeMIlepaTypa rasa rnepej ApoccelieM HIKe TeMITepaTypbl HHBEpCHHU 0) eciu

TeMIlepaTypa ra3a nepej IpocceieM BhIIIe TeMITepaTypbl HHBEPCHH

5. Kaknm MaTemMaTHuecKuM BBIPAKCHUCM XapAKTCPU3YCTCA UCTUHHAA

TCIINIOEMKOCTD.
. A
a) C =Lim q_
At—0 At
Al
5 Cc="9
At

6. Kaxk 3aBHCHT TEILIOBOM MOTOK 110 3aKOHY TEMIONPOBOAHOCTH Dyphe OT TOJIMHBI
CTEHKHU:
a) MPSIMO MPOTOPIIMOHAJIEH TOJIIIMHE CTEHKH 0)
00paTHO MPOMOPIMOHAJIEH TOJIIMHE CTEHKU
7. Kaxk 3aBucut KITJI mapoBoit TypOMHBI OT Pa3HOCTH TEMIIEPATYP MEKILY
0TpalbOoTaBIIMM APOM U TEMIIEPATYPON OXJIaXIAIOIIel BO/IbI B KOH/IEHCATOPE:
a) yeM Ooubliie pa3HOCTh TemnepaTyp, TeM Boiie KIIJ] 6) uem
MEHBIIIE Pa3HOCTh TeMneparyp, TeM Bbie KITJ]

8. UTo HA3BIBAIOT TEILIOOTIAYCH:



a) TeTI000MeH MEX/y KHUJIKOCTBIO U CTEHKON
0) TerI000MeH MEXY IBYMsI TETUIOHOCUTEIISIMH Yepe3 CTCHKY
9. Uem orpanuueHo CHUKEHUE TEMIIEPATYPBI OTPAOOTABLIMX JBIMOBBIX Ta30B B KOTEJILHOM
arperare:
a) yXyALIEHUEM €CTECTBEHHOU TATH IIPU yJAJIEHUH ABIMOBBIX Ia30B
0) KOHJEHCalMel BOASHBIX TapOB COAEPIKALIMXCS B JBIMOBBIX I'a3aX OT CrOPAHUs
BOZOPOZA
10. Kakoe n3 MaTeMaTH4ECKMX BHIPAKEHUH XapaKTepU3yeT ePBhIiA 3aK0H
TEPMOJMHAMUKH JJIs1 OTKPHITON TEPMOJAMHAMUYECKON CHCTEMBI:
a)q=U+1(0)
q=Ai+ ¥,
BapwuanT 3

1. Kak n3sMeHseTcs BHYTPEHHSS SHEPTHS TENA IIPH €10 OXJIAXKICHUH?

1) Veennuusaercs
2) YMenblaercs
3) V ra3006pa3HbIX Tejl yBeJIMUMBAETCS, Y KHUIKUX U TBEP/BIX HE M3MEHSETCS

4) Yy r83006pa3HBIX TCJI HC USMCHSCTCA, Y XKUAKUX U TBépI[BIX TCJI YMCHBIIACTCA

2. Bo3ayx B KOMHATE COCTOUT M3 CMECH Ta30B: BOJOPOJA, KHCIOPO/a, a30Ta, BOJSHOTO Mapa,
yTJIeKHUCIoro rasza u Jip. [lpu TennoBomM paBHOBECHH Y 3TUX Ia30B 0053aTEIbHO OMHAKOBBI:
1) rtemmeparypa 2) mapuuaibHOe JaBleHHE 3) KOHIEHTPAlUs MOJEKYI

4) MIOTHOCTH

3. UroObl uenoBeK MOI CyIECTBOBAaTh IIPH PasHOM TeMIepaType OKpYKalollel cpempl,
BHYTPEHHUE PETYJIATOPHBIE MEXAHNU3Mbl OpPTaHM3Ma YeJIOBEKa JIEUCTBYIOT TakK, YTO

1) Mexay uemoBedecKMM OpraHM3MOM M OKpyskaiomeil cpenoit pu JII000H
TeMIEepaType NoJeP>KUBAETCS TEMJIOBOE paBHOBECHE

2) mpu Gomee BBHICOKOH TeMIepaType OKpYKalomeil cpeibl yBEelTHUMBAeTCS TEIIOOTAAua
OpraHu3Ma 4ejoBeKa, a mpu 0ojiee HU3KOH — yMEHbIIaeTcs

3) npu Gomee BHICOKOH  TemmepaType OKpY’KaroIIen cpelbl  YMEHBIIAETCA
TEIUI00TIaya OpraHu3Ma 4eJloBeKa, a MpH 0ojiee HU3KONH — yBETNYHBAETCS

4) YPOBCHb TEIIO0TAaYHn oT OpraHusma IoAACPKUBACTCA IIOCTOSAHHBIM
HE3aBHCHMO OT TEMIEepaTyphl OKPYKaroUIeil cpeabl

4. Ha 3eme B OrpoMHBIX MacmTabax OCYIIECTBIISETCA KPyrOBOPOT BO3AYIIHBIX Macc.
10



JIBMOKEHHE BO3IYIHBIX MACC CBS3aHO TPEUMYIECTBEHHO C
1) TennonpoBOAHOCTBIO M H3TyYEHHEM
2) TenIonpoBOIHOCTBIO
3) usnyuenuem
4) xousexuueit

5. Ha HarpeBanue TeKCTOIMTOBOI ItacTuHKU Maccoii 0,2 kr ot 30°C 1o 90°C norpe6oBanocs
3aTpatuTh 18 k/[x sHepruun. Kakosa yaenbHas TEII0EMKOCTh TEKCTOIUTA?

1) 0,75 xJIx/(kr-K) 2) 1 xJIx/(xr-K)  3) 1,5 xJIx/(kr-K) 4) 3 xJx/(kr-K

6. I'paduk 3aBUCHMMOCTH JaBJIEHHs OT 0ObeMa Ul LUKIMYECKOro Ipolecca W300paxeH Ha
pucyske. B atom npouecce ras

1) coBepmaer Moa0KUTENLHYIO PaGOTY

2) coBepiIaeT OTPHIATENBHYIO PaboTy

3) He HoNyYaeT SHEPrUIo OT BHELIHUX HCTOUHHKOB

4) HC OTHACT SOHCPIHUIO BHCIIHUM TCIaM

7. UneanbHblii Ta3 momyums kojudectBo Temnotsl 300 Jx u coepmmn padory 100 JIxk.
BHyTpeHHss sHEeprus ra3a npu 3ToM

1) yeenmuuunace Ha 400 [k 2) yeenmuumnack Ha 200 [k

3) ymenbiminack Ha 400 Jx 4) ymenpimnack Ha 200 [k

8. Ha rpa(bm(e IMMOKa3aHa 3aBUCUMOCTDb TECMIICPATYPhI OT JABJIICHUA UACAJIbHOI0 OAHOATOMHOI'O

rasa. BHYTpeHHHSI OHEPIud ra3a yBCJIMIUIACh HaA 20 KZ[)I( Komnuecto TCIJIOTHI, IOJIYYCHHOC I'a30M,

paBHO
9.
1) 0 xJIx -
2) 10 kJIx 2T,
3) 20 xJlx
4) 40 kJbx &

10.Ha pucynke nokasan rpaQuk H30TEpPMHYECKOTO PACHIMPEHHS UIEATBHOTO OJHOATOMHOIO

rasa. ['a3 COBCpUIACT pa60Ty, paBHYIO 3 KI[)K KOHI/IHCCTBO TCIJIOTHI, ITOJIYYCHHOC I'a30M, paBHO
1) 1 x[lx 2) 3 x[lx
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3) 4 xJIx 4) 7 xJIx

11. Tennopas Mammua 3a qUKI paboTsl nomyyaeT ot Harpesarens 100 [k u oTaaer

xonoawibHuKy 40 Jxx. Uemy paBen KII/] TeninoBoii MammHbl

1) 40% 2) 60% 3) 29% 4) 43%
Bapuanr 4

1. C noBepXHOCTH BOJBI B COCY/IE IIPOUCXOAUT UCTIAPEHHE TIPU OTCYTCTBHH
Ter1000MeHa ¢ BHEITHUMHU Tenamu. Kak B pe3yabpTaTe 3TOro rnpouecca U3MEHSIETCsl BHYTPEHHSS
SHEPrus UCIIAPUBILIEHCS U OCTABILEHCS BOABI?

1) ucnapupieiics — yBeIHYHBAETCS, OCTABIIEHCS — YMEHBIIAETCS

2) crapuBIIeics — yMEHbIIAETCs, OCTABIIEHCS — yBEIMYUBACTCS

3) ucnapuBLIeiics — yBenMUMBAETCS, OCTABIIEHCS — HE H3MEHAETCS

4) ucnapuBIIeiics — yMeHbIIAETCS, OCTaBIIeiCa — He H3MEHSeTCs

2. Teno A HaxomuTcs B TEIIOBOM paBHOBecUH ¢ TenoM C, a Tesio B He HaxoauTcs B
TeTrJI0BOM paBHOBecuH ¢ TesioM C. Haliure BepHOE yTBEpKICHHE.

1) Temmniepatypsl Ten A u B ogunakoBel 2) Temnepatypsl Ten A, C u B onuHakoBbI

3) Tena A u B HaxonATCs B TEMJIOBOM PaBHOBECHU 4)remneparypsl Te1 A u B He
OJINHAKOBBI

3. Ha rpaduke nokasaHa 3aBUCHMOCTb JaBJIE€HHUs OJHOATOMHOTO MJEAILHOIO Ta3a OT 00beMa.
I'a3 coBepmiaet paboty, paBHyto 3 kJ[x. KoanuecTBo TEII0THI, MOJyd€eHHOE ra3oM MpH Hepexoje U3

cocTtostHuA | B COCTOSIHHE 2 paBHO

1) 1 xJIx 2) 3 xJIx

3) 4 x]JIx 4) 7 xJIx

=T

1234 V.IO"".!!‘*

4. Ha Tp-guarpamMme IoKa3aH MPOLECC H3MEHEHHUS COCTOSHMS UIEAIBHOIO OJIHOATOMHOTO
rasa. ['a3 coBepmmi paboTy, paBHYIO 3 k. KomndecTBO TEIIOTHI,

MOJIYYCHHOC I'a30M, paBHO

T.K

1) 0 xJIx 2) 1 xJIx

R ER ey



3) 4 x]JIx 4 xJIx

5.V wumeansHOM TemnoBol Mmammubl KapHo Temmeparypa xonmomwibHuka paBHa 300 K.
Kakoii nomxna ObITh TeMIieparypa ee HarpeBatess, uro0sl KIT/1 mammast 6601 paBen 40%?

1) 1200K 2)800K 3)600K  4)500K

6. TemoBas MalMHa 3a UK HoaydaeT oT HarpesaTens 50 [l U coBepIIaeT HOIE3HYIO
pabotry 100 J[x. Uemy paBen KIIJ] TermoBoit MammHbp1?

1) 200% 2) 20% 3) 50% 4) Takas MallliHa HEBO3MOKHA

7. Topsuuii map nocrynaer B TypOuHy npu Temneparype 500°C, a BBIXOAUT U3 Hee IPH
temneparype 30°C. Kakos KITJ[ TypOuns1? I1apoByto TypOuHY cunuTaTh HaeanbHOM TEIIOBOH
MaIluHON

1) 1% 2) 61% 3) 94% 4) 100%

8. Merammueckyro TpyOKy 0O4€Hb MaJIOro JMAMETPa, 3aNasHHyIo C JIBYX CTOPOH
3aII0JIHEHHYIO ra30M, HarpeBaroT. Yepes HEeKOTOpoe BpeMs TeMIIEpaTypa ra3a B TOUKE A IMOBBIIIACTCS.

3T0 MOKHO OOBSICHUTH TIepelavuell JHEPTUU OT MECTa HarpeBaHMs B TOUKY A

1) B 0CHOBHOM IyTeM TEMIOMPOBOIHOCTH

2) B OCHOBHOM TTyTeM KOHBEKIIUH

3) B OCHOBHOM ITyTEM JTY4HCTOTO TEMI006MeHa

4) myTeM TemIONpOBOAHOCTH, KOHBEKIIUH 1 IY4HCTOTO TEMI000OMEHa B PaBHOI
Mmepe

9. MneanbHblii ra3 nomy4un konuuectso Teraorsl 300 Ik, ¥ BHYTpeHHS

sHeprus raza ypennamiack Ha 100 k. [Tpu stom

1) ra3 cosepmm pa6oty 400 I

2) ra3 coBepuma pa6oty 200 JIx

3) maz razom coeprmmu padoty 400 JIx

4) nan rasom cosepmu pa6oty 100 I

10. Kakoii Buz TennooOMeHa onpesenseT nepeaady saepruu ot CosHia k 3emie?
1) B 0OCHOBHOM KOHBEKIHS

2) B OCHOBHOM TEILIONPOBOIHOCTh

3) B OCHOBHOM H3ITyYeHHe

4) KaK TCIIJIOMPOBOAHOCTD, TaK U U3JIYYCHUC

Bapuanr 5
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1. BHyTpeHHSs SHEPT U MOHETHI YBETMUUBACTCS, €CIIU €€

1) narpets

2) 3aCTaBUTH IBUTaThCsA C OOJIBIIEH CKOPOCTBIO

3) noaHATH HaJl TOBEPXHOCTBIO 3eMIH

4) omycTuTh B BOALY TOi 7K€ TEMIIEPaTyphbl

2. Temneparypa Tena A pasna 300 K, remneparypa Tena b pasua 100°C.
TemmepaTypa Kakoro U3 TeJ MOBBICUTCS TIPU TEIUIOBOM KOHTAKTE TEM?

1) tema A 2)rena b

3) TeMnepaTypsl Tel A U b He u3MeHATCA

4) temneparypsl Ten A 1 b MOTyT TONBKO TIOHHKAThCS

3. Merannuueckuii cTepKeHb HArPEBAIOT, HIOMECTHB OJMH €r0 KOHELl B IIaMs (CM. PHCYHOK).
Uepes HEKOTOPOE BpeMsl TeMITepaTypa MeTajljia B TOUKE A TOBBIIIACTCS. ITO MOXKHO OOBSICHUTH
nepeaavel SJHEPTUM OT MECTa HAarpeBaHUs B TOUKY A

1) B 0CHOBHOM IyTeM TEMIOMPOBOIHOCTH

2) TyTeM KOHBEKIIUH ¥ TEIIOIPOBOIHOCTH

3) B OCHOBHOM ITyTeM ITy4HCTOTO TEMI000MEeHa

4) myTeM TeMIONPOBOIHOCTH, KOHBEKIIHH U Ty4HCTOTO TEMI006MeHa MPUMEPHO B PaBHOM
Mepe

4. B kacTproiie ¢ BOJIOH, IOCTABIEHHON Ha >IEKTPOILIUTY, TEMI000MEH MeXk Ty KOHPOPKOi
1 BOJIOM OCYILECTBIIAETCS IIyTEM

1) uznyyenust 2) KOHBEKIIUH U TEIUIONPOBOJHOCTH

3) TEmI0nPOBOHOCTH 4) u3ny4eHus U TEIUIOMPOBOTHOCTH

5. Ha pucynke npusesieH rpauk 3aBUCUMOCTH TEMIIEPATyPhl TBEPAOTO Tela OT OTJAHHOTO UM
KOJIM4YeCTBa TeTUIOThl. Macca Tena 4 kr. KakoBa ynenbHas TEII0eMKOCTh BEIIECTBA ATOro Tesa?

1) 0,002 JTx/(xr-K) 2) 0,5 JIx/(xr-K)

3) 500 JIx/(kr-K) 4) 40000 [Ix/(xr-K)

6. Tennosas mammuna ¢ KI1J[ 50% 3a nuxa pa6oTsl otaaeT xonoaunbauky 100 [Ix. Kakoe
KOJIMYECTBO TEIUJIOTHI 32 IIUKJI MaIIMHA MOJIy4aeT OT HarpeBaTens?

1) 200 Ik 2) 150 JIx

3) 100 Ix 4) 50 Ik

7. T'a3 B cocyje cxkanu, cosepus pa6oty 30 Jl)x. BHyTpeHHss SHEprus rasa Ipu 5TOM
yBenuumiiach Ha 25 [x. CrenoBarenbHo, ra3
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1) nosyunn u3BHE KOIUYECTBO TEMIOTHI, paBHOe 5 JIxk
2) oTman okpyKaromeil cpesie KOJTHUeCTBO TEMIOThI, paBHoe 5 Ik
3) nonyunn u3BHe KOIMYECTBO TEIIOTHI, paBHOE 55 [k

4) otnan okpysKaromiei cpeae KoIu4ecTBO TeII0Th, paBHoe 55 [k
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8. UneanbHblil ra3 nepexoauT H30TEPMUYECKH M3 OJJHOTO COCTOSHMS B Apyroe. [Ipu

yBEJIMYEHUHU 00beMa raza
1) emy co06maOT HEKOTOPOE KOIMYECTBO TEMIOThI
2) ero BHYTpEHHSS SHEPIUs BO3PACTAET
3) pabota, coBepiaeMasi BHENIHUMHY TeIaMH, TIOJ0KUTEIbHA
4) naBneHue yBelTMuMBAETCS
9. Ha rpaguxke nokasaHa 3aBUCUMOCTb JaBJICHHS HI€AIbHOI0 OJHOATOMHOTO Ia3a OT

TeMrepatypsl. ['a3 coBepiaet padoty, paBHyto 3 k/[x. HauanbHblil 00beM Tra3a paBeH 10-3m3.

KonnuecTBo TemIoTsl, OJy4eHHOE ra30M, PaBHO

1) 1 x/Tx 2) 3 x/Ix

3) 4 xJIx 4) 7 xJIx

10. Ha pucynke npesctapien rpaduk 3aBUCMMOCTH JaBIEHHS UIIEATEHOTO
OJJTHOATOMHOTO Ta3a OT 00beMa IIpH €ro aanadaTHOM pacmupeHun. I'a3 copepui padory,
paBHyto 20 x/[>x. BHyTpeHHss 3HEeprust raza npu 3ToM

1) He usmenunach

2) ysemuunnach Ha 20 kJ[x

3) ymenbimnack Ha 20 kJlx

4) ymensumnack Ha 40 kJIx

3amauu:

Onpenenutb KOJIMYECTBO TEIUIOTHI, KOTOPOE COOOIIEHO 2 KT T'eius MPU MOCTOSHHOM 00beMe, eCliu
ero temmneparypa nosbicusiack Ha 100 K. Ha ckonbko u3MeHMnach BHYTPEHHSSI HEpPrus raza u
Kakas paboTa Obl1a COBEpIIeHa UM?

2. Jlo xaKkoii Temreparypsl HarpeerTcs ras, cojepikaliuiics B 0amione oobeMoM V ipu AaBIeHUU P U
TeMriepatype T1, €ClIu eMy COOOITUTh KOJTUYECTBO TETUIOTHI

3. OmnpenenuTh 3Ha4YeHWE MOKa3arens aauadaTel K Kuciaoposa Kak WAealbHOrO Tra3a, a TaKkKe
3Ha4YeHHE TEIUIOEMKOCTH Ipu mnocrosHHOM oO0beme C, mpu u3BecTHOl Temnoemkoctu Cp=0,92

& i/ (kr*CP)

4. Omnpenenuth KOJIMYECTBO (Maccy) He(dTH, HaXOAsIIEHCSs B IWIMHIPUYECKOM pe3epByape

nuamerpoMm D=8 M u BricoToit H=6 M, eciii II0OTHOCTH HE()THU COCTABIISET p=8501<1"/M3

5. Manomertp Ha [ApOBOM  KOTJE€  IIOKa3bIBAET napnenne 2,5 Mna.  KakoBo

abCcoIII0THOE AaBIICHHE B KOTJIE, €clii aTMoc(epHoe aaBieHue po=97,8 klla?



10.

11.

12.

13.

14.

15.

Bakyymmerp IIOKa3bIBAET paspexeHue Ps=53,2 klla. KakoBo alcomoTHOE

JIaBJICHUE B COCYJE, €CIIM JaBJICHUE OKpYKatolen cpeabl po=98,42 klla?

OHpGI[eJII/ITB 3HAYCHHUE TEIIOEMKOCTEH IIpu IIOCTOSIHHOM HaBJICHUHM Cp, U IIOCTOSIHHOM o0BeMe Co

MeTaHa KaK UacaabHOoro ra3a (|JCH4=16) 10 JJAHHOMY 3HAYCHHMIO MoKa3aTens aguadara k=1,3.

Bakyymmerp MTOKa3bIBaCT paspexeHue ps=53,2 klla. KakoBo abcomoTHOE

JIaBJICHUE B COCY/E, €CIIM JaBJICHUE OKpYKatouen cpeabl po=98,42 klla?

OnpeaenuTs KOJMYECTBO TEIUIOTHI, KOTOPOE COOOIIEHO 4 KI I'eiisl IpU NOCTOSHHOM 00beMe, eCiu
ero temneparypa noseicuiiack Ha 200K. Ha ckonbko M3MeHMIach BHYTPEHHsSISI HEpPIUs rasa U

Kakas pabora Obl1a coBepIIeHa UM?

Jlo xakoii TeMreparypbl HarpeeTcs ra3, CojepxKauuiics B 0amione oobemMoM V ipu AaBICHUH P1 U

Temmeparype 11, €CIIu €My COOOIIUTh KOJIMYECTBO TEIUIOTHI Q?

OHpeI[eJ'II/ITB 3HAa4YCHUC I10Ka3aTcCiIsd a,I[I/Ia6aTI>I k KHUCJIopoaa KaK HACAJIbHOI'O rasd, a TaKXe

3HAYCHHUEC TCIUIOCMKOCTHU IIPpH TMOCTOAHHOM o0BbeMe CV npu H3BECTHOM TEINIOEMKOCTH

Cp=0,85k I/ (kr*C°)

Jlo xakoi TemrepaTypbl HarpeeTcs ras, coJaepKariuiics B 6ainone oobeMoM V Mpu 1aBIeHUH P1 U

Temmneparype 11, €I eMy COOOIIUTh KOJIMYECTBO TEIIOTHI Q7

OnpenenuTb KOJIMYECTBO TEIJIOThI, KOTOPOE COOOIIEHO 2 KI' I'eJUs MPHU MOCTOSHHOM 00beMe, eCli
ero temmneparypa nosbicusiack Ha 100 K. Ha ckonbko u3MeHWsIach BHYTPEHHSSI SHEPIUs rasa u

Kakas pabora ObuIa coBeplleHa UM?

Onpenenuth KoaM4ecTBO (Maccy) HedTH, Haxopismieldcs B UWIMHIPUYECKOM pe3epByape

nuamerpoMm D=8 M u BeicoTOit H=06 M, eciiu mII0THOCTh HEPTH COCTaBISET p=8501<r/M3

OHpGHGJ’II/ITI) 3HAYCHHE TCILUIOEMKOCTEH IIpu MOCTOSIHHOM JaBJICHHMH Cp M ITOCTOSIHHOM o0beMe Co

MeTaHa KaK UaeaJbHoro raza (|JCH4=16) 0 JJAHHOMY 3HAUYCHHMIO MoKa3aTens anquadarta k=1,3.

[TpomexyTouHasi aTTecTanus Mo yuyeOHOW AMCUMILIMHE MPOBOJUTCS B (hOpME SK3aMeHa.

Bomnpocsl 1J1s1 npoBeAeHHUs POMEKYTOYHON aTTeCTALUH

1. 3HadycHUE TCPMOANHAMUKHA U TCIUVIOTCXHUKU B HC(I)T}IHOf/'I U Ta30BOM MMPOMBIIIUICHHOCTH U APYTUX

OTpacisX.

2. TepMOIMHAMUYECKUE TIAPAMETPBI: BHYTPEHHSISI SHEPIHsl, SHTANIBIIHSL.



3. Ternora npouecca. TepmMoauHaMuUecKas paboTa H3MEHEHHS 00beMa U IABICHMSL.

4., 3akons! uaeanbHbIX razon: Llapis, Boiins - Mapuorra, Ieii - JIroccaka, ABorapo.
5. Ypasnenue Knanelipona u Menneneesa - Knanelpona aist ©Ie€aIbHOTO rasa.
WupuBuayanbHas U yHUBEpCcalibHAs ra30Bast MOCTOSIHHAS.

6. Cmecu razoB u mapos. CrocoObl 3ananus cMecH. 3akoH JlanbToHa. IlapuuanbHoe JaBieHHE U

00BEM.
7. Cpennss MOJIEKyJIIPHAS Macca CMECH Ta30B, IEPECUET MACCOBOTO COCTAaBA B 00BEMHBIN U HA00OPOT.

8. TemnoemkocTh BEIIECTBA,  CIOCOOBI  3aJaHusl  TEIUIOEMKOCTH, UX Ppa3sMEpPHOCTH,

COOTHOIICHHUEC MCKAY HUMMH. (DaKTOpBI, BJIIMAIOMINE HA BEIMYUHY TCIINIOCMKOCTH.

9. TemnmoemkocTh BeliecTBa. VIcTuHHAS U CpCaHAs TCIIOCMKOCTb: TCIINIOEMKOCTb CMECHU

ra3oB. CrmocoOsl OIIpCACIICHUA TCIINIOCMKOCTH.

10. Cymmocts u  (opMynIHpoBKa | Havama  TepMOAMHAMUKHU. Maremaruyeckoe

BBIPpAXXCHUC I 3akoHa TCPMOANHAMHUKU IJI1 3aMKHYTOTI'O ITPOCTPAHCTBA.

11. Knaccudpukanus OCHOBHBIX  TEPMOAMHAMMYECKHX IIPOLIECCOB, W3MECHEHUS

COCTOSTHUS paboyero Temna. M30XOpHBI MPOoIecc, €ro aHaIu3.

12. Cymnocts ¥ (opMyIHpPOBKa BTOPOrO 3aKOHA TEPMOAMHAMUKH. MaTeMaTHYecKoe

BBIp&)KEHHE 3aKOHA.
13. Knaccuduxanust OCHOBHBIX TEPMOJAMHAMUYIECKHX MPOLeccoB. M300apHbIii mpolece, ero aHajms.

14. Knaccuduxanus OCHOBHBIX  TEPMOJIMHAMUYECKUX nmpoueccoB.  M3orepMmuyeckuii

MPOLIECC, €0 aHAJIM3.
15. Knaccuduxkanms OCHOBHBIX TEPMOIMHAMUYECKHX MPOLIECCOB. AIMabaTHBIN POLECC, Er0 AaHAIIHS.
16. Knaccudukariys OCHOBHBIX TEPMOIMHAMUYECKHX TIPOLIeccoB. [I0MMTPOIHLIA poLiece ero aHasms.

17. Dwurponus, ¢pusHyeckas CyHIHOCTh SHTPOIUM. DHTPONUMHBIE muarpammbel TS,

N306pakeHne OCHOBHBIX TEPMOIMHAMHUYECKUX IpolieccoB B TS-koopanHaTax.

18. Jpoccenuposanue napos u rasos. Jlpoccenb-3dext. M300paxkenue mponecca B 1S-

Auarpamme. Hcnonp3oBaHue X0104a B Ta30BOM TPOMBIINIJICHHOCTH.

19. Bopanoii nap, ero cpoiicTsa, ycaoBus napooopasosanus. M306paxkenue mporecca

napooOpazoBanus B PU, TS,IS koopaunarax.

20. HcTeueHue ra3oB U IapoB U3 COMEN, 0COOEHHOCTH HcTedeHust. CKOPOCTb U PACXOJ] HCTCUEHHS.

MareMaTruiecKoe BBIPA’KCHUC | 3axoHa TEPMOJNHAMUWKHA I IIOTOKAa rasa.

21 ypaBHCHI/Ie TCPMOAUHAMHUYCCKOI'0 COCTOSIHUA JIS1 PCaJIbHOI'O rasa, KOS(I)(I)I/II_II/ICHT

cxrumaeMocTt ra3za. Kpurnueckue Tkp u Pkp, mpuBeieHHast TemMrieparypa U IaBJieHUE.

22. Kpyropble IMKIbI  XONOJAWIbHBIX ~ YCTAHOBOK,  OCOOEHHOCTHM  OOpaTHBIX  IIMKJIOB.



XO0NmoIUIIbHBIA KO3 PHUIIUEHT.

23. Kpyroseie kbl TerioBeix apurateneil. Tepmuueckuii KITJI iukiia u ero 3HaueHue s OUEHKU
paboThI TETJIOBOTO JBUTATEIS.

24. Onpenenenye KoIM4IECTBA TEMIOTHL B ©300aPHOM U M30XOPHOM Hpolecce. YpaBHeHue Maifepa.
25. Pabouee Teno, €ro mapameTpbl COCTOSHHUSA, yI. OOBEM, MIOTHOCTb, IABJICHUE,
TeMIeparypa.

26. TennoBoii 6ananc koTenpHOro arperara, KITJ1, 4acoBoii pacxo TOILIMBA.

27. TernonpoBoHocTh. OCHOBHOM 3aKOH TEIUIONPOBOIHOCTH. 3akoH Dypbe. Koaddurment
TEIJIONPOBOAHOCTH. TEIIONpPOBOJHOCTD YEPE3 MHOTOCIONHYIO IIJIOCKYIO CTEHKY.

28. Komennus  cBOOOAHAs ¥ BBIHYXKIEHHAS. OCHOBHOM ~ 3aKOH  KOHBEKTHUBHOI'O
teriooomena Herotona-Puxmana. Teopus nono6us. Kosddumment temnootnaun.

29. Oxpana OKpy»Karomlel Cpeibl OT BPEIHBIX BHIOPOCOB. METOIbI U 3a1a91 MCTIBITAHUS KOTEIBHBIX
YCTaHOBOK.

30. Temnonepenaua yepe3 IUIOCKHE W [UIMHIPUYECKHE crenku.  Koadduiment
TEIUIoNEepelayy U ero HHTCHCUPUKAIHSI.

32. Hasnauenue u kiaccu(puKalus TEMI000MEHHBIX annapaToB. KOHCTPYKTUBHbIE CXEMbI HCIIOIHEHHUS
KOXKyXxoTpyouarsix TA.

33.  Hasnauenue n  Ki1accupuKanus KOTENIbHBIX YCTaHOBOK. [Ipsamorounsie
IIaporeHepaToppl, YCTPOUCTBO, IPUHIUI ACHCTBUS.

34. Hasnauenwue n k1accu(uKaiys KOTEIbHBIX yCTAHOBOK. bapabaHHbIe MaporeHepaTopbl, yCTPOICTRO,
MPUHIINI PaOOTHI.

35. TonouHble yCTpOICTBa IS CAKUIAHMS KUKOTO, TBEPIOTO M ra3000pa3Horo Tommsa. Ha 3HaueHue
3aKUTaTeJIbHOTO MOosca.

36. JlonomHUTENbHBIE MIOBEPXHOCTHU HarpeBa  KOTEJbHBIX arperaros: BOJISIHBIE
HKOHOMaIi3ephl, MaporeperpeBaTeliy, BO3yX0I0 10T PEBATEINH.

37. TonmBo, €ro KCMoJL30BaHUE, cOcTaB, Kiaccudukanus, QH , QB , yCIOBHOE TOILIMBO,
Kod(pduUIIMEeHT U30bITKA BO3AyXa.

38. CymmocTs npomecca roperns Torwmea. [IpoayKThl CropaHys TOILIMBA.

39. LK1 0JHOCTYIIEHYATOr0 M MHOTOCTYIIEHUATOIO CKaTHs B ITOPIIIHEBOM KoMIIpeccope. MepTBoe
IIPOCTPAHCTBO.

40. WszoOpaxeHue  IMKIa [ApOCHIOBOM  yCTaHOBKM B KoopauHarax  PU, TS, hS,
Tepmuueckuit KITJ[ nuxma. [Tyt naTeHCH(DUKAIINN TTUKIIA.

41. Hasnauenwue, ycTpOMCTBO M IPUHLIMIT AEHCTBHUS TIOPIIHEBBIX KOMIIPECCOPOB.



42. Cxema npocTeiineii NapocHIIOBOi yCTaHOBKH, paboTaroIel o Luky Penkuna.

43. TennoHOCHTEN!U TEMI0O0OMEHHBIX AMNAPATOB, CXEMbI JIBUKEHHS, AHAIIU3,

44, Cxembl KOTEIBHBIX  YCTAaHOBOK.  BcrmomoraresnbHOE o0opyoBaHue KOTEJbHBIX
YCTaHOBOK.

45. Teopernueckue u neiictutensuple mukasl JIBC ¢ mogsogoM Temnorel npu P = Const, V
= Const.

46. Hasnauenue, YCTPOWCTBO M NPUHIUN  JCUCTBUS  IIEHTPOOEKHBIX U OCEeBBIX

KOMIIPECCOPOB.

47. TlapoBele M  BojOrpeiiHbIE KOTJIbI,  MPUMEHSIEMbIC B HeDTAHOH ®  Ta30BOH

MIPOMBIILIEHHOCTH. KOTIIBI - yTHIIN3aTOPEL.

48. Knaccudukarus, YCTPOMCTBO M NPUHIMI  JCWCTBUS  NOPIIHEBBIX  JBUrareliei
BHYTpEHHETO cropanus. OCHOBHbIE KOHCTPYKTHBHBIC 3JIEMEHTHI.

49. Hasnauenue u K1accuMKaIys ra30TypOMHHBIX JBUTATeNeH, OCHOBHbIE OCOOEHHOCTH,

XapakTepUCTUKU, HUKIbI [ TY.

50 KJ'IaCCI/I(l)I/IKaHI/IH TCIUIOCUJIOBBIX YCTAHOBOK. TermocunoBbie YCTAaHOBKU, ITPUMCHSICMBIC B HGQ)THHOI‘/'I n

ra3oBoOM IIPOMBIIIJICHHOCTH.

S.Ipoueaypa oueHUBAHUA 3HAHUI M YMEHUI, XapaKTEePHU3YIOLIHMX ITAIbI

¢GopmupoBaHust KOMNIETEHIIMA

OreHka 3HaHUN, YMEHHI, HABBIKOB, XapaKTEPU3YIOIIUX dTarbl POPMUPOBAHUS
komnereHuuit no qucuuruinae Ol1.13 « TepMoanHaMuka» OCyIIECTBISIETCS B XOA€
TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIs1. TeKyInii KOHTPOJIb OpraHu3yeTcs B opmax:
cobOeceToBaHMs, TECTUPOBAHMUS.

[IpomMexyTOUHBI KOHTPOJIb OCYILIECTBIISIETCS B pOpME UTOTOBOTO dk3ameHa. Kaxas
dhopma MpoMeEKYTOYHOTO KOHTPOJISI IOJDKHA BKJTFOYATh B CE0sI TEOPETUIECKUE BOTIPOCHI,
MO3BOJISIIOLIME OLEHUTh YPOBEHb OCBOCHUS CTYyICHTAMU 3HAHWUW U MPAKTUYECKUE 3aIaHuUs,
BBISIBJISIONINE CTENIEHb CPOPMHUPOBAHHOCTH YMEHUMN U HABBIKOB.

[Iponienypa orieHMBaHUS KOMIETEHIIUNA 00YyJarOIUXCsi OCHOBAaHA Ha CJIEIYIONMUX
MIPUHITUTIAX ;

NEPUOAUIHOCTH IIPOBCACHHNA OICHKHW, MHOI'OCTYIICYATOCTH OLICHKH I10 YCTPAHCHUIO



HEJ0CTATKOB, €IMHCTBA UCIIOIB3YEMOUN TEXHOJIOTHH JIJIsi BCEX O0YYAIOIINXCS, BHITTOJIHEHUS
YCIIOBUN COMMOCTABUMOCTH PE3YJIbTAaTOB OLICHUBAHUS, COOJIIOICHHUS MTOCIIEI0BATEILHOCTH
MIPOBEJICHUSI OLICHKHU.

Kpatkas xapakreprctrka npoueAayphl pealn3aluy TEKYIIETo U MPOMEXYyTOYHOTO

KOHTPOJIS JIsl OIEHKH KOMIIETSHITUI 00yJaroIINXCs BKIIOYAET:

AOKJIAA, CcoO0leHHe - TPOAYKT CaMOCTOSTENbHONW paboThl  CTYJEHTa,
MPEACTABIAIONINI cOO0M MyONIMYHOE BBICTYIUICHHE IO TPEACTABICHUIO MOJTYYEHHBIX
PE3YNIBTATOB PEIICHUSI OMPECICHHOW Y4eOHO-TIPAKTHYECKOHN, YyIeOHO-UCCIeA0BATEIbCKOM
WM HayyHOU Tembl. [IoIr0TOBKA OCYIIECTBISIETCS BO BHEYpO4dHOE Bpems. Ha moarotoBky
JaeTcs oJiHa Hejens. Pe3ynbraThl 03BYyYMBAIOTCS Ha BTOPOM 3aHSITUU, PErIaMEHT- 7 MUHYT
Ha BBICTYIUICHHE . B oIlleHMBaHUU pe3yJibTaTa HapaBHE C MpenojaBaresieM MPUHUMAIOT
Y4aCTHE CTYACHTHI TPYIIIIbI.

YCTHBIH ONPOC — YCTHBIM ONPOC MO OCHOBHBIM TEPMHUHAM MOXET MPOBOAUTHCSA B
HAYyaJIe/KOHIIE JIEKIIMOHHOTO WM CEMHHApCKOTo 3aHATHs B TeueHud 15-20 mun. JIuGo
YCTHBIN ONPOC MPOBOJUTCS B TEUYEHHUE BCErO CEMUHAPCKOrO 3aHSTHUSA MO 3apaHee BbIIAHHOU
TeMaTHKe.

TeCT — MPOBOJUTCS Ha 3aKJIIOYUTEIBHOM 3aHATUU. [103BOJIIET OLIEHUTh YPOBEHb 3HAHMIA
CTyJICHTAMU TEOPETUYECKOro MaTepuaia mo aucuuruinHe. OcylecTBaseTcsl Ha OyMaKHBIX
HOcUTeNne no BapuanTaM. KommdecTBOo BOmMpocoB B KaxaoM BapuaHTe- 20. OTBeaeHHOE
BpeMsI Ha OATOTOBKY — 60 MUH.
3a4eT— MPOBOJUTCA B 3aJaHHBIM CPOK coryiacHO rpaduky ydeOHOro mpolecca. 3ader
IPOXOJIUT B YCTHOU (hopMe B BUIE COOECENOBaHUs 10 BOMPOCAM MUTOroBOro KoHTposs. [Ipu
BBICTABJICHUU pE3yJibTaTa MO 3a4eTy YUYUTHIBAETCS YPOBEHb MPUOOPETCHHBIX KOMIIETCHITUN
cryaeHTa. KOMIOHEHT «3HaTh)» OIIEHHWBACTCSl TEOPETUYECKUMHU BOMPOCAMH IO COACPKAHUIO
JUCLUUIUIMHBI, KOMIIOHEHTBl «YMETb» M «BIAJE€Th» - MPAKTUKOOPUEHTUPOBAHHBIMU

3alaHUsIMH. AyJIUTOPHOE BpEMsI, OTBEJICHHOE CTYJEHTY Ha MOATOTOBKY — 15-20 MUH.

Ilpunoscenue 1



Knouu k 3adanuam
KJIIOY K TECTOBOMY BapHaHTy 1.

3 4 5 6 7 8 10

3aganus
Bepusie 0 a 0 0 a 0 0
OTBETHI

KJIFOY K TECTOBOMY BapHaHTYy 2:

3 4 5 6 7 10
3ananus
Bepusie a a a 0 a 0
OTBETHI

KJTII0Y K TECTOBOMY BapHaHTYy 3.

3 4 5 6 7 10
3ananus
BepHnrie 4 2 1 2 2 1
OTBETHI

KITFOY K TECTOBOMY BapHaHTy 4:

3 4 5 6 7 10
3ananus
Bepnsie 2 4 2 1 1 1
OTBETHI

KIIFOY K TECTOBOMY BapHaHTy 5:

3 4 5 6 7 10
3aganus
Bepnblie 4 3 4 2 2 2

OTBECTHI




Ipunoowcernue 2

Knrouu k 3a0avam

1. Jlns pemieHus 3TOM 3a7a4u BOCIIOIb3yEeMCs 3aKOHOM COXPAaHEHUs SHEPTHH LIS UeanbHOTo ra3a. [Ipu
noctossHHOM o0beme (V = const) nu3MeHeHue BHyTpeHHel sHepruu AU ra3a paBHO KOJUYECTBY
TeIIoTh Q, COOOIIEHHOMY ra3y, MUHYC padoTre W, COBEpIIICHHON Ta30M:

AU=Q-W

N3BecTHO, uTO Macca reaus m = 2 Kr, a ero temreparypa nossicminach Ha AT = 100 K. UtoOs1 HaliTh
KOJIMYECTBO TEIUIOTHI Q, HaM HEOOXOMMO 3HATh TEINIOEMKOCTh T'a3a IMPpH NOCTOSTHHOM 00beme Cv.
OpnnHako JaHa TOJNBKO TEIUIOEMKOCTh MpH nocTostHHOM AaBiieHun Cp=0,92 k/{x/(xkr*C).

st pemienus 3Toi mpo06iieMbl BOCIIOJIB3YeMCsl YPAaBHEHUEM COCTOSHUS UJ1€aIbHOTO Ta3a:
Cp-Cv=R, rne R - yauBepcanpHas ra30Bas MOCTOSHHAS.

TemoTa, cooOIIeHHas Ta3y, MOKET ObITh BBIYHMCIICHA 110 Clenyoliei hopmye:

Q=m*Cv*AT

Pa3mep paboThl, cCOBEpILIEHHOI ra30M, MOXHO HAalTH, UCIOJIb3YSl YPAaBHEHUE COCTOSIHUSI UI€AIbHOTO
rasa Juisi '30XOpHOTO Ipolecca:

W=m*R *AT
Teneps Mbl MOXKEM PELINTH 3a/1a4y:

Q=m*Cv* AT =2 kr * 0,92 x/Ix/(xr*C) * 100 K = 184 /[
W=m*R* AT =2 xr * 8,314 JIx/(xr*K) * 100 K= 1662,8 JIx

Takum o0pa3oMm, KOJIHMUYECTBO TEIJIOTHI, COOOIIEHHOE ra3y, paBHO 184 k/Ik, n3MeHeHne BHYTpeHHEH
sHepruum raza coctasisieT 184 xJ[x, a pabora, coBepiieHHas razoM, paBHa 1662,8 JIxk.

2. Wrak, y Hac ecTh 6aJUIOH ¢ TazoM oobeMoM V, naBienueM pl u remnepatypoit T1. Ham HyXHO
y3HaTh, /10 KaKOI TeMIiepaTypbl HarpeeTcs 3TOT ra3, €ClId €My COOOIIUTh HEKOTOPOE KOJIUYECTBO
TEIJIOTBHI.

3neck HaMm npuroauTcs 3akoH I eif-JIroccaka, KOTOPBIN IIIaCUT, YTO MPH MOCTOSTHHOM 00beMe rasa,
JIaBJICHUE U TeMIIepaTypa IPOIOPLUOHAIBHEI IPYT APYTY.

MBg1 MOKEM 3amucaTh 3TO MaTEeMaTHIECCKH:

p/T =Kk,



rze p - naBieHue, T - Temreparypa u k - mocTosiHHas..

U3 3TOro paBeHCTBa MOYKHO CAENIATh BBIBO/I, YTO €CIIU YBEIMYUTH TEMIIEPATYPY, TO JaBICHUE TAKKE
YBEIUYUTCS, 1 HA0OOPOT.

Teneps BepHeMcs K 3aaaue. Ham Hy)XHO y3HATh, 0 KaKoW TeMIEpaTyphl HarpeeTcs ra3 B 0auioHe,
€CIIM eMY COOOIIUTH KOJMYECTBO TETIJIOTHI.

Kornaa k ra3y no6asinsieTcst TEIUIOTa, €ro TEMIIEpaTypa U JaBlIeHUE YBEINUUBalOTCA. JlaBinenue pacrer
MOTOMY, YTO MOJICKYJIbI ra3a HAYMHAIOT JIBUTAThCS OBICTPEE, CTAIKMBATHCS C 00JIee BRICOKOM
SHEpruei 1 OTTATKUBATHCS IPYT OT JApyra ¢ 0OJbILIeH CUToi. DTO MPUBOAUT K YBEIUYCHHUIO
JIaBJICHUSL.

To ecTb, mocie qo0aBIeHUS TEIJIOTHI, Y Hac OyJeT HoBas Temneparypa T2 u HoBoe JaBlieHue p2.
Teneps npumenum 3akoH I'ei-JIroccaka:

pl/T1 = p2/T2.

Mpi 3Haem naBienue pl, temnepatypy T1 u o0beM raza V. Mbl XOTUM y3HaTh, 10 KaKou
TeMIIepaTypbl HarpeeTcs ras, o3ToMy Hac uHTepecyer T2.

MBpbI MOXEM MepenucaTb ypaBHEHUE:
p2=pl*T2/TL.

Teneps HaM HYHO y4€CTh, UTO MPH 100aBIEHUU TETJIOTHI KOJIMYECTBO T'a3a HE MEHSETCs, TO €CTh
00BeM V ocTaercs MOCTOSTHHBIM.

Hcnonb3ys 3akoH boitng-MapuotTa JUist TOCTOSTHHOTO 00beéMa, Mbl MOYKEM 3alHMCaTh:
pL*V/T1l=p2*V /T2,

Tenepb Mbl MOXKEM COKPATUTh V € 00EUX CTOPOH:

pl/T1=p2/T2.

W, HakoHell, Mbl MO’KEM PELINUTD 3TO yPaBHEHUE OTHOCUTEIBHO T2:

T2=T1*p2/pl.

Takum oOpa3om, eciu Mbl 3HaeM JaBieHue pl, temneparypy T1 u o6beM raza V, To Mbl MOXEM
HaAMTH 10 KaKoW TeMIepaTypbl HarpeeTcs ras, eciu eMy COOOIUTh KOJIMYECTBO TEIUIOTHI, HCIIOIb3Ys
bopmyny T2 =T1 * p2 / pl.

I[JISI OIPCACIICHUS 3HAUCHU A ITOKA3aTCIIA aIII/IaGaTBI k KHCJIOpOAa KaK UICAaJIbHOI'O Ira3a U 3HAYCHUA
TCIIJIOCMKOCTHU IMPU MOCTOAHHOM o0BeMe CV, HaMm HOHaI[OGI/ITCH 3HAaHUC O CBA3U 3TUX MMAPaAMCTPOB.



o

10.

11.
12.
13.
14.

[Tokazarens aguadatel k onpenensercs Kak OTHONICHHE TEIUIOEMKOCTH MPU TOCTOSIHHOM JaBIICHUU
Cp K TEII0EMKOCTH MPH MOCTOIHHOM 00beme Cv:

k=Cp/Cv

B ycnoBuu gano 3HaueHue TermioeMKocTy npu noctossuHoM aasnernu Cp = 0,92 k/x/(kr*CO0).
Taxoke HaM U3BECTHO, YTO IS UI€AIbHOTO MOHOAQTOMHOI'O Ta3a (TakUM, KaK KUCJIOPO/) MOKa3aTellb
annabaTel paBeH 1,4.

Tenepb nocraBuM ypaBHEHUE:

1,4=Cp/Cv

Mgi 312eM Cp, TOATOMY MOXEM MOJICTABUTH €T0 3HAYCHHUE B YPaBHEHUE!

1,4=0,92/Cv

YroObl n30aBUTHCA OT AETICHUS, YMHOKUM 00€ yacTH ypaBHeHHs Ha Cv:

1,4*Cv=0,92

Tenepp Haiinem 3Hauenue Cv:

Cv=092/14

Cv = 0,657 xJIx/(xr*C0)

Taxum 0Opa3oM, 3HaUE€HUE TEIIOEMKOCTH ITPU MOCTOSIHHOM 00bemMe Cv JUIsl JaHHOTO MJI€alIbHOTO
rasza (kucnopoza) pasao 0,657 x/Ix/(xkr*CO0).

O6wem mmunuaapa V = nr*2h, rne r=D/2=4 m V = n*(4 m)"2*6 M = 961t M"3

Macca vHeptu M = V*p = 96 M"3 * 850 kr/m"3 = 257 264,8 kr

AbcomoTtHoe nasienue P = Pr + PO, rae Pr - usmepennoe ngasnenue, PO - armocdepHoe naBnenue P
=2,5 MIla + 97,8 xlla = 2597,8 klla

. AbcomotHoe naBnenue P = PB + PO, rne PB - u3mepennoe nasnenue, PO - naBieHune okpyxaromniei

cpensl P = 53,2 xIla + 98,42 klla = 151,62 xIIa

k = Cp/Cv Cv = Cp/(k-1) = 16/(1,3-1) = 16/0,3 = 53,33 JIx/(xkr*K)

AbcomotHoe nasnenue P = PB + PO, rae PB - usmepennoe nasnenue, PO - napnenue okpyskaromien
cpenbl P = 53,2 xIla + 98,42 xIla = 151,62 xIIa

AU =m * Cv * AT =4 xr * 53,33 JIx/(xr*K) * 200 K =42 664 [[x = 42,664 xlx W = AU = 42,664
kJIx

Q=AU+WQ=m*Cp* AT AT=Q/(m * Cp)

k = Cp/Cv Cv = Cp/(k-1) = 0,85/(k-1)

Q=AU+WQ=m*Cp*ATAT=Q/(m*Cp)

AU =m * Cv * AT =2 xr * 53,33 JIx/(xr*K) * 100 K =10 666 [Ixx = 10,666 xJ[>x W = AU = 10,666
kJx



15. Macca veptu M = V*p = 96 M"3 * 850 kr/m"3 = 257 264,8 kr
16. k = Cp/Cv Cv = Cp/(k-1) = 16/(1,3-1) = 16/0,3 = 53,33 JIx/(xr*K)



		2024-09-19T10:42:36+0300
	ЧПОУ "РЕГИОНАЛЬНЫЙ НЕФТЕГАЗОВЫЙ КОЛЛЕДЖ"




