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Komnemenyus.:

Ilepeuens kKomnemenyuii ¢ yKazanuem ypoeHeil ux popmuposanus

YK-2 CnocobeH ornpenensTh Kpyr 3ajad B paMKax MOCTaBJICHHOMN LIEJTU U BHIOMPATh ONTHUMAJIbHBIE CIIOCOOBI X PELICHHSI, UCXOMS U3 JEHCTBYIOLIUX

MIPABOBBIX HOPM, UMEIOLINXCS PECYPCOB U OIPaHUYCHHI

YK-2.13naet BUJBI pECYpPCOB U OTPAaHUYEHUN Ui pelieHus MPo(ecCHOHANbHBIX 33/1a4; OCHOBHBIE METO/IbI OIICHKU Pa3HBIX CIIOCOOOB pELICHUS 3a1a4;

NeCTBYIOIIEEe 3aKOHO/IaTEIbCTBO U MPABOBbIE HOPMBI, PETYIHUPYIOIIKE TPO(HEeCCHOHATBHYIO 1eATEeIbHOCTh

VK-2.2 Ymeer OIIPECACIIATh KPYI 3a/la4 B paMKax IOCTaBJICHHOM ey, aHaJIM3UupoOBaTh U BBI6I/IpaTL AJIbTCPHATUBHLIC CIIOCOOBI pCUICHUA; OLCHUBATDH

PECYPCHI U OTPAaHUYCHUA U CO6J'IIO,I[aTI> IIPpaBOBLIC HOPMBI ITPpHU JOCTUKCHUU HpO(i)CCCI/IOHaJ'IbHBIX Ppe3yJIbTAaTOB

VK-2.3 Bnageer HaBelkaMu pa3pa60TKH e M 3aaa4d IIpOCKTa, MECTOAAMH OLCHKHU HOTpe6HOCTI/I B pecypcax, MpoAOJDKUTCIBHOCTU U CTOUMOCTU

IIPOCKTA, HaBbIKaMU pa60TbI C HOpMaTHBHO'HpaBOBOfI ,I[OKYMGHTaHI/Ieﬁ

Hnoexc Cooeporcanue Jlexyuu Ilpakmuueckue Jlabopamopnuie Haumenoeanue
Komnemenyuu KomnemeHnyuu 3anaAmun sanamui ouenoiunoco
cpeocmea
YK-2.1 3HaeT BUABI PECYPCOB U OTPAHUUYEHUUN IS Tema - Tema 5,6 Tecr.
emlenuss  npodeccuoHanbHBIX  3azxauy; | 1,2,3,4,5,6,7,8,9,10
p pod AT | S eSSBS JIaGoparopHbie
OCHOBHBIC ~ METOJIbI  OIICHKHM  Pa3HbBIX paGOTHL.
CHOCOOOB pelIeHUs] 3ajad; JeHCTBYIOIIEe
3aKOHOJATEIILCTBO ¥ IPABOBBIC HOPMBEI, Pegepar.
perynupyromune poeCCHOHATBEHYIO
JESITSIIEHOCTh
YK-2.2 YMeeT omnpenensaTe Kpyr 3ajad B paMKax Tema - Tema 5,6 Tecr.
TNOCTAaBIEHHON Ieu, aHanusuposats u | 1,2,3,4,5,6,7,8,9,10
Jlaboparopubie
BBIOMpaTh  albTEPHATUBHBIE  CIIOCOOBI pPaGOTHL
peleHus; OLICHHBATh pecypchl u
Pedepar.
OTpaHMYEHUST U COONIOAAaTh TPaBOBBIC




HOPMBI npu JOCTHKEHUU
po(hecCHOHANIBHBIX PE3yIbTaTOB

YK-2.3.

Brnageer HaBblkamMu pa3pabOTKU LEIU U
3aJa4  IMPOEKTa;  METOJaMH  OLICHKHU
OTPEOHOCTU B pecypcax,
IPOJOJKUTEIbHOCTH U CTOMMOCTH
IIPOEKTa; HaBbIKaMU pabOThl ¢ HOPMATUBHO-

IIPaBOBOM TOKYMEHTAaLEH

Tema
1,2,3,4,5,6,7,8,9,10

Tema 5,6

Tecr.

JlaGopatopHsbie
paboTHI.

Pedepar.




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyio)

®opma o0yueHHst

HaumeHnoBaHue olleHOYHBIX

KoaunuyecTBO 0a/1710B

CpelacTB
OvyHO-3a04HAas Tect max 20 - min 10
Pedepar max 20 - min 10

JlaGopaTopHbIie pabOThI

max 60 - min 40

UTOoro

max 100 - min 60

Dopma Koumpona —3auem




IlIkana ouenueanusn

Mudposoe
BbIpa’KeHHE

Breipakenue B
O0aJurax:

CioBecHoe
BBIpaKkeHne

Kpurepun onieHKM HHAUKATOPOB JA0CTHKeHUS TPU GopMe KOHTPOJIA:

AK3aMeH / 3a4eT ¢ OLEeHKOM

3agerT

87 - 100

OTtan4nHo
(3auTeHO)

OlLieHKa «OTJIMYHO» BBICTABISECTCA CTYACHTY, €CIIM TEOPETUYECKOe
COJlep’)KaHUE Kypca OCBOCHO  TOJHOCThIO, 0€3  TpoOeIoB;
HCUEPIIBIBAIONIE, IOCIEA0BATEIBHO, YETKO W JIOTHYECKH CTPOWHO
M3JIaraeT MaTepuar, CBOOOIHO CIPABISETCS C 3a7a4aMu, BOIIPOCAMU
U JIpYyrUMU BHJAMH NPUMEHEHUS 3HAHUM; HCIOJIb3YET B OTBETE
JOTIOJIHUTEIbHBIM MaTepuana BCE MPEIyCMOTPEHHBIE MNPOrpaMMOi
3aJIaHHS BBIITOJIHECHBI, KAYECTBO MX BBINOJIHEHUS OIIEHEHO YHCIIOM
0amioB, ONM3KUM K MaKCHUMAallbHOMY; AaHAU3UPYET IOIYyYCHHbIS
pe3yabTaThl; MPOSBISET CaMOCTOATEIbHOCTh MPHU  BBIIOJIHEHUU
3aJaHuH

74 - 86

Xopomo
(3auTeHo)

OneHka «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIH TEOPETUYECKOE
COJCpKAHUE  Kypca  OCBOEHO  IOJHOCTbIO,  HEOOXOAMMBIE
MPaKTUYECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHUpPOBAHBI, BCE
MpEe1yCMOTPEHHbIE MporpaMmMoil 00ydeHHs ydeOHble 3a/laHus
BBITIOJTHEHBI, KayeCTBO UX BBINOJHEHHUS JIOCTATOYHO BBICOKOE.
CryneHT TBep10 3HAaeT MaTepual, rpaMOTHO U 110 CYILECTBY U3Jaraer
€ro, He JIONYyCKas CyIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 - 73

Y nonerBop
UTEITHLHO
(3auTeHo)

OneHka «yAOBJIETBOPUTENbHO» BBICTABISETCS CTYAEHTY, €CIU
TEOPETHUUECKOE COJIep)KaHUE Kypca OCBOEHO YAaCTHYHO, HO MpoOesbl
HE HOCSIT CYILIECTBEHHOTO Xapakrepa, OOJIBIIMHCTBO
MPEAYCMOTPEHHBIX MPOrpaMMOMl 3aJaHUi BBIIIOJIHEHO, HO B HHX
UMEIOTCS OIIMOKU, MPHU OTBETE Ha MOCTaBJICHHBIH BOMPOC CTYAEHT
JIOTYCKaeT HETOYHOCTH, HEJJOCTATOYHO MPaBUIIbHBIE (OPMYITUPOBKH,

OneHka «3ayT€HO»  BBICTABIACTCS
CTYAEHTY, €CIM OTBEThl Ha BOIPOCHI
o TEMaM JUCLUILIHHBI
IOCJIEI0BATENbHBI, JIOTHYECKU
U3JI0KEHBI, JOIyCKAIOTCS
HE3HAUUTEIIbHBIE HEJ0YEThl B OTBETE
CTYACHTa, TaKue KaK OTCYTCTBHE
CaMOCTOSITEIILHOTO BBIBOJA, PEUEBBIC
OLIMOKH U TIp




HaGJIIOl[aIOTCH HapylICcHHUA JIOTHYECKOM nocCiaca0BaTCIbHOCTH B
H3JI0KCHUHU IIPOIrpaMMHOI'0 MaT€purajia.

Huxe 60

Heynosnerso
pUTEIBHO

(HE3a4YTEeHO)

OneHka «HEyJTOBJIETBOPUTEIHLHOY BBICTABISIETCA CTYACHTY, €CIIU OH
HE 3HaeT 3HaYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepHana, J10MycKaeT
CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIAHEHUSIMU
BBITIOJIHSIET MPAKTUYECKUue padoThl, HEOOXOIUMBbIE MPAKTHUYECKHE
KOMITETEHIIMH He c(POpPMHUPOBAHBI, OOJBIIMHCTBO MPETYyCMOTPEHHBIX
porpaMMoil o0yueHusi y4eOHbIX 3aJJaHUI HE BBIIIOJHEHO, KaYECTBO
ux OIICHCHO YHUCJIOM  0amioB, OMU3KUM K

MHUHUMAJIbBHOMY

BBIINTIOJIHCHUA

OneHka «HEe 3a4TE€HO» BBICTABISECTCA
CTYACHTY, €CIM CTYACHT HE 3HaeT
OCHOBHBIX MOHATUI TEMBbI
JUCLMIUIMHBI, HE  OTBEYaeT Ha
JIOTIOJIHUTENbHBIE M HaBOAALIME
BOIIPOCHI ITPETNIOAABATELS.




KpaTkas xapakTepucTHKA OLIEHOYHBIX CPe/ICTBA

Ne | Haumenosanue |Kpamkasa xapakmepucmuxa oyenounozo cpeocmea| Ilpeocmasnenue
OUECHOYHO20 OUEeHOYHO20
n/n
cpeocmea cpeocmea 6 ponoe
1 2 3 4
1|JTaGopaTopnas D10 BUA yueOHOU paboThI, IIENIbI0 KOTOPO# sBisieTcs | Tembl 1abopaTopHBIX
pabora H3y4eHue (uccrnemoBanue, u3MepeHue) |paboT, KOHTPOJIbHBIE
XapaKTEPUCTHK JTAOOPAaTOPHOTO OOBEKTA. BOIPOCHI IO TeME
. . | 1abopaTtopHoii
Llenp 1a00paTOPHBIX 3aHATHI: OCBOCHHE U3y4aeMOM AGOTEL
yu4eOHOW JUCIWIUIMHBI, TPHOOPETEHHUE HABBIKOB P
IPAKTUYECKOIO TMPUMEHEHUs 3HaHWM  y4yeOHOU
JUCHHUIUIMHBI  (IUCUMIUIMH) €  HCIOJIb30BAHHEM
TEXHUUYECKUX CPEACTB U (WIK) 000pyI0BaHUS
2|Pedepar [TponykT caMocTosATeNbHON PabOTHI CTYACHTA, Tems! pedepaToB
MPEJICTaBISIIOIINI cOO0M KpaTKoe U3NI0KEHUE B
MUCbMEHHOM BH/I€ TIOJTYYCHHBIX PE3YIbTAaTOB
TEOPETHYECKOr0 aHAJIN3a ONPEACICHHON HAyYHOU
(yaeOHO-HCcCIe10BaTeNbCKON ) TEMBI, TIe aBTOP
PacKpbIBaeT CyTh HCCIEyeMOH MPOOIIEMBI,
MPUBOIUT PA3TUYHbBIE TOUKU 3PCHUS
3|Tecr CucreMa CTaHIapPTU3UPOBAHHBIX 3aJaHUIA, @DOHJ TECTOBBIX
MO3BOJIAIOIIAs aBTOMATU3UPOBATH MPOIEAYPY 3aJaHAN
U3MEPEHMS YPOBHS 3HAHUN U YMEHUU
00ydJaromerocs.




MuHuCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
HmxHexkaMCKul XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huiuai)
benepanbHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaTEIbLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUS

«KazaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Dakynomem MexanuyecKui

Kagpeopa [TAXT

Hanpasnenune nogrorosku/crermansiocts: 20.03.01 « Texnocdepnas 0e3onmacHoCTh»

TecT

no qucuuninde b1.B.12 «Texuuyeckasi TepMOAUHAMUKA)

Bapuanr 1
1. OcHOBHBIE TapaMETPHI COCTOSIHUS TENA:

1) abcontoTHOE AaBiieHue; 2) yAelbHas TEIUoTa; 3) yAelbHbIM 00beM; 4) abcontoTHas
Temmneparypa; S) yaenpHas paborta

2. I[aBJ'IeHI/Ie ra3a B COOTBETCTBHM C MOHCKYHHPHO'KHHCTH‘IGCKOIZ TeopI/Ieﬁ OIPCACIACTCSA
COOTHOIICHUEM

2 2 2
1) P:gn-ma) ; 2) P=§ma) n; 3) P:gma) v; 4)
3 2 2 2 3 2
P:mco2
2

3. Haiitu abcomrotHOE JAAaBJICHUC B CJIy4dac BaKyyMa:
l)Pa6c:PamM* 6aK Z)Pa6c=PamM+P6ak;
3)Pa6c:PamM+Pu36; 4)Pa6c:PamM_Pu36-

4. YkaxunTe cOOTBETCTBHE BeanuMHbI AaBiaeHus 20 klla, 3anucanHoro B pasinMuHbIX CUCTEMAax
U3MEpEeHUS:

1) 0,2 6ap 2)2 Mlla
3) 20 MIla 4) 200 6ap



5. ®u3NYeCcKui CMBICI Ta30BOM MOCTOSHHON R — mpecraBiser coboi yeapHyo padboTy
U3MEHEHUs 00bema, coBepiiaemMyro 1 ke pabodero BemecTBa Npu U3MEHEHUU €ro TeMIIepaTyphI
Ha l K B:

1) n3o6apHOM mpoIiecce;
2) agabaTHOM IIpolecce;
3) U30XOPHOM HPOIIECCE;
4) U30TEpPMHUECKOM IPOIIECCE.
6. YKaxxuTe pa3MepHOCTh Ia30BOI MOCTOSIHHOMN R:

B B

1 1 H ; -
) ke- K kmoib - K ke K kmoin - K

7. Ykaxure ypapHenue Knanelipona — Meneneena:

1) pvV, =R, T;
2) po=RT;

3) pV =mRT;
4) RV =RT .

8. OTMeTbTe MpaBUIILHOE BhIpaKEeHUE A5 3akoHa boitng-Mapuorra:

oo _p b P T P T U
1) —=—"7",2) = ,3)-|- = ,4)-|- = .
U, Py U, Dy 2 P 2 U

9. Uem oTnmyaroTcs PCAIBHBIC I'a3bl OT UACAIIBHBIX

1) MoNeKyIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHBIE 00bEMBI U CBS3aHBI MEXKTY
co00l cuIaMH B3aUMOJICHCTBUS;

2) MOJIEKYJIBI ATUX Ta30B UMEIOT KOHEYHBIE COOCTBEHHBIE 0OHEMBI U HE CBSI3aHbI
MeEX1y cCOOOM CHIIaMU B3aHMOJICHCTBHS;

3) IpeaCTaBISIOT CUCTEMY MaTepHAbHBIX TOUEK, HAXOASAIIUXCS B O€CIOPSI0UYHOM
JBIDKCHUH U HE B3aUMOJCUCTBYIOIINX MEXKITY COOOI;

4) npencTaBISAIOT CUCTEMY MaTepUaIbHBIX TOYEK, HAXOAAIIMXCS B OECIOPSI0YHOM
JBYDKEHUHU U B3aUMOJICHCTBYIOIIUX MEXy COOOH.

10. Kakast u3 mepe4yrcaCHHBIX JUarpaMM Ha3bIBaeTCs AUarpaMMoi DHJIproca:
1) pv - quarpaMma peajbHOTO BELIECTBA;
2) pV - muarpamMma ujieajibHOTO BEIIECTBA;
3) Ts — auarpamma BIaKHOTO Tapa;
4) is —muarpaMma BII2XKHOTO BO3yXa.

11. YkaxuTe aHATUTHYCCKOE BBIPAXKCHUC | 3akoHa TCPMOAUHAMUKHU:



1) dg=du+dl; 2) du=dqg+dl;
3) dg=di—ovdp; 4) dg=di— pdo.

12. Ykaxure IMPAaBUJIbHBIC BBIPAXKCHUS, YCTAHABJIMBAOIINUEC CBA3b MCKAY TCIINIOCMKOCTAMMU

C
1)Cp:C;>'Uo:ﬁ; 2) C=—=;
u P
3)C,-C, =R; 4 C,=C, -R;
’ C
5)Cu=&=ﬂcu; 6) C, =2
Lo )2 224

13. VkaxuTe Kakue U3 MEPEUMCICHHBIX BBIPAKEHUH SBIAIOTCS YpaBHEHUSMH 1-TO 3aKoHa
TEPMOJIMHAMMKH U1 aAMa0aTHYECKOro Ipolecca:

1) dg=p-do;
2) du=—p-dv;
3) dgq =du;
4)du=-v-dp,

14. YkaxxuTe BBIpaKCHUE, ONPEICIISIONICe BEIMUNHY XOJIOMIBHOTO KO3 duimenTa oopaTHoro
TEPMOIMHAMHYECKOTO [TUKIIA:

1)8=q—2; 2)82&;

3)5:|—; 4)5=L
Oy Q.

15. Yro Takoe cTeneHb CyXOCTH:

1) oTHOIIEHHE MacChl CYXOro rmapa K Macce BIKHOT0;
2) OTHOLICHHE MAaCChl CYXOr0 Mapa K Macce KUAKOCTH;

3) OTHOMLIEHWE MACCHI BIIYKHOTO Iapa K Macce CyXoro;
4) OTHOIIEHHE MACCHI JKUAKOCTH K Macce CyXOro mapa.

16.Ha Ts — pguarpamme otmeueHsl Touku 1,2,3,4,5. KakoMy COCTOSHHUIO BeIlecTBa
COOTBETCTBYIOT MOJIOKEHUST ToueK [ u 2.



ITepeoxitaxieHHas KUIAKOCTb
Braxxnslii map

Haceiennsrii nap
Hacpimennast >xujkocTb

Ileperperslii map

TBepaoe cocTosHue

17. .Yxaxure BbIpaKEHHE AJISl ONIPEIEIICHIS TEPMUIECKOTO KO0d((DUITMEHTA TTOIE3HOTO
JEHCTBUS MPSAMOTO IUKIIA:

— |
1) g = 2) 1 =—:
0 0y
3) m:_% : 4) ﬂt:q_Z.
4. — 0 0

18. Ilox XomoaunbLHBIM KOB(I)(i)I/II_[I/ICHTOM O6p8.THOFO TEPMOAUHAMHNYCCKOI'O HUKJIA IOHUMACTCA:

1) Kakoe KOIMYECTBO TEIUIOTHl OTHUMAETCS OT XOJOJHOTO UCTOUYHUKA MPH 3aTpaTe
OJIHOW €TUHUIIBI paOOTHI;

2) OTHOIICHHUEC KOJINYCCTBA TCIIJIOTHI, HpeBpameHHoﬁ B ITOJIOKUTCIIbHYHO pa60Ty 3a
OJWH IUKI, I10 BCEH TCIIIIOTC, MMOABEACHHOHU K pa60quy TCILY;

3) OTHOIIEHNE KOJIMYECTBA TEIIOTHI, IPEBPALLIEHHON B MOJIOKUTEIbHYIO paboTy K
KOJIMYECTBY TEIUIOTHI, OTHUIMAEMOT'0 OT XOJIOJHOIO UCTOYHHUKA;

4) oTHOLIEHHE KOTMYECTBA TEIIOTHl, OTHUMAEMOE OT XOJIOJIHOTO HCTOYHHKA, KO BCel
TEIUI0TE, MOABEIEHHOM K pabouemy Tely.

19. YTo mponcXoauT B KpUTUYECKON TOUKE:
a) UCYE3aeT pas3inyie MEXIY )KUJIKOCTHIO U TapoM;
0) HaXOJATCS B paBHOBECHH TPHU (ha3bl OTHOPOTHOTO BEILIECTBA;
B) OCYILECTBIISETCS IEPEXO] TBEPAOrO BELIECTBA HEIOCPEACTBEHHO B Map;
I') IPOLIeCC MPEBPAIICHUs BEIECTBA U3 )KUJIKOT'O COCTOSIHUS B TapooOpa3Hoe

20. Ha pv-auarpamMme BOASSHOIO I1apa I/I306pa)KCHO YCTBIPC PA3JIMIHBIX IIpOHCCCa:



1-1; 1-2; 1-3 u 1-4. VYxaxuTe COOTBETCTBHE MeX 1y mporieccom 1-1 u ero ux
Ha3BaHHUEM.

1-1 | M3oxopHbIi mporecce
N306apHsIii mporiiecc

H3orepmuueckuil mpouece

AnrnabaTHBIN mporecc

21. Ha Ts-puarpaMMe BOJSTHOTO Mapa U300pakeHo YeThIpe pa3inyHbIX mpouecca: 1 - 1;
1-2;1-3 u 1-4. VYkKaxure COOTBETCTBHE MEKIYy TporeccoM 1-1 u ero ux Ha3BaHUEM.

1-1 | M3oxopHEIi mporece
N3o006apHbIil mporecc

H3orepmuueckuil mporuece

AnmabaTHBIN mporecc

22. Kakuie TOYKH pacrioyiaraloTcsi Ha BEpXHEH M HWKHEW MOTPaAaHHYHBIX KPHBBIX PV-TUarpaMMbI
BOJISTHOTO Tapa.

1) COOTBETCTBYIOIINE COCTOSHUIO KUIICHUA U CyXOI'0 HAaCBbIIICHHOTO Iapa,
2) BIaXHOTO Mapa U NeperpeToro Bo31yxa;
3) KUIEeHus U MeperpeToro BO31yxa;

4) BJIA’KHOT'O U CyXOT'O HACBIIICHHOTI'O I1apa.

23. Ha is-guarpamme BOJSIHOTO Tlapa M300pakeHO YEThIPe pa3iudHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YxaxuTe COOTBETCTBUE MEXy MpoiieccoM 1-1 u ero ux Ha3BaHHUEM.



1-1 | M3oxopHBIii poiiecc
N300apHbIii mporiecc

N3otepMuueckuii mpouecc

AnuabaTtHbIl TIpolecc

24 YKa)KI/ITe, KaK Ol'IpeI[eJ'ISIeTCH KOJINYCCTBO TCIIJIOTHI B I/I3OX0pHOM Hpouecce.
1)q:uz_u1:i2_i1_U(p2_pl); 2) =1, —iy;
3)q=T(s, —5); 4 q=0

25. Ha id- auarpamMme BIIQKHOTO BO3jyXa OTMEUEHa TOYKa M, yKa)KHTe 3HAYCHUS MapamMeTpoB
BJIQ)KHOT'O BO3yXa B 9TOM TOUKE.

1) TemriepaTypa cyxoro TepMomMeTpa (TeMriepaTypa Bo3ayxa);

2) TemnepaTypa MOKpOTO TEpMOMETpa.

1, KJDR/RT

H0e

25

20° |

d, r/xr

Bapuanr 2

1. EnuHunen u3MepeHnsi KOJIU4YeCcTBa SHEPTUM SBIISETCS:

1) Bm; 2) e



3 L. gy 22X
M c
2. Y ienpHbIN 00bEM €CTh BEIMYHHA, 0OpaTHAs:
1) naBneHuto; 2) IJIOTHOCTH;
3) oO6bemy; 4) Temreparype.
3. Haiiti aGcomoTHOE IaBJICHHE B CIydae H30BITOYHOTO JIABJICHHMS:
1) Page = Pamu— Poax ;. 2) Page = Pamu+ Poar;
3) Pase = Pamu + Puss ; 4) Page = Pamu — Puse.

4. Yxaxure COOTBETCTBHE BEIMUYMHBI 1aBieHus 20 0ap, 3a1IMCAHHOrO B PA3JIMYHbIX CHCTEMax
U3MEpEHUS:

1) 0,2 MIIa; 2) 20 MIla;
3) 2 MlIla; 4) 200 kI1a.

5. YHuBepcaibHas ra3oBas NocTosiHHas RmecTh paboTa / kmons uaeanbHOro rasa, copepuiaemas
TIpy u3MeHeHny Temneparypsl Ha 1 °C npu nocrossHOM 3HaUeHMM]!

1) oObema; 2) naBlIeHUS,
3) sHTpONMNHY; 4) sHTAJIBNUN.
6. YKaxuTe pa3MepHOCTh YHUBEPCAIBHOMN Ta30BOM MOCTOSIHHON Rm:

L Bm 3 Lic _— Bm

2 ke K’ 2)

ke K’ kmonv- K’ Monw- K
7. TemmepaTypa mpu HOPMATBHBIX (PH3UYECKHUX YCIOBHIX paBHA:

1) 273,15 K; 2) 283,15 K;

3) 293,15 K; 4) 303,15 K.

8. OT™MeThTe MpaBUIIbHOE BRIpaXKeHue A1 3akoHa [ eit-Jlroccaka:

2 £ b, P, . b, T, v,
1) —="32) — = 3)x T ;4T .
v, P, U, P T, p T, v
9. Kakoe onpe/enesue NOAX0OAUT K MOHATHIO HEaIbHOTO Ta3a.

1) MoNeKyINbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHBIE 0OBbEMBI U CBS3aHBI MEXKTY
co00li cuIaMH B3aUMOJICHCTBUS;

2) MOJIEKYJIBI ATUX Ta30B MUMEIOT KOHEYHBIE COOCTBEHHBIE 00HEMBI U HE CBSI3aHBI
MeEXy COOOM CHIIaMU B3aHMOJICHCTBHUS;

3) IpeACTaBISIIOT CUCTEMY MaTEPHAIbHBIX TOUYEK, HAXOASIIUXCS B OECTIOPSIOYHOM
JBIDKCHUH U HE B3aUMOJICUCTBYIOIINX MEXKIY COOO;

4) mpeACTaBIAIOT CUCTEMY MaTepUATbHBIX TOUYEK, HAXOSAIINXCS B OECIIOPSIOYHOM
JBIDKCHUH U B3aUMOJICUCTBYIOIINX MEXKIY COOOM.



10. 3axon JlanbToHA CIIpaBeAJIUB ISt
1) naeanpHOTO Ta3a;
2) ra30BOi CMeCH HCaTbHBIX Ta30B;
3) peasibHOTO Tra3a;
4) ra30BOii CMeCH peabHBIX ra30B
11. Touka, B KOTOpO# HcUe3aeT pa3Inyre MKy ra3000pa3HOi U KUIKOH (Pa3zamu, Ha3bIBAOT:
1) TpoiiHOI; 2) KpUTHYECKOM;
3) naBieHUS; 4) KuTICHUS.

12. Ykaxute ypaBHeHue Maiiepa:

1) C,=C, +R; 2) R=C,+C,;

3 C,=C, +R; 4C,=C,—R;

13. VkaxuTe Kakue U3 MEpPEUMCICHHBIX BBIPAKEHUH SBIAIOTCS YpaBHEHUSMH 1-TO 3aKoHa
TEPMOJAMHAMUKH U U30TEPMHUUECKOTO IpoLecca:

1) dg = p-do;
2) du=—p-dv;
3) dg =du;
4) du=-v-dp.
14 OrmeTrTe MnarunkHOE Tpaduyeckoe n300paxkeHue Ais 3akoHa boitns-Mapuorra.
1) » , 2) p } 3) » . 4) .
! 2
! _/ k’-’ ;
1¢ L [, OTO! U ine pea v v

4) Banu-nep-Baannca;

5) Kuaneiipona;

6) Knaneiipona-Menesneesa;
4) Byxanosuua u HoBukosa.

1 6.0TMCTBTG, Kakue M3 HHXKC TCPCUUCIICHHBIX CY)KI[eHI/Iﬁ OIMCBHIBAIOT 2-H  3aKOH
TEPMOANHAMHKHU

1) Teruiora He MOXKET MEPEXOIUTh OT XOJOJHOTO Tejla K 0ojiee HarpeToMy cama
co0oii;

2) He BCs TEIUIOTA, MOJYYEHHas B TEIUIOBOM JBHrateie OT MCTOYHHKA TEIUIOTHI,
MOJKET IepenTH B paboTy;



3) OCyIIECTBICHUE BEUYHOTO JABUTATEINSI BTOPOTO POJa HE BO3MOXKHO;

4) KOJIMYECTBO TEIJIOTHI MOABEACHHOE K TENIy, WIM OTBOJMMOE OT HETO, 3aBHCHUT OT
XapakTtepa mnpoiiecca.

17. Kakoil U3 HMKE epeYHCIEHHBIX TEPMOJINHAMUYECKUX LIUKIIOB SIBJISIETCS MIPSIMBIM?

1) B pe3ynbraTre KOTOPOTrO IOIydYaeTcsl MOJOXKHUTEIbHas pabora (B HeM paboTa
pacipeHus 60bIIe pabOThI CXKATHSA);

2) B pe3ysbTaTe KOTOPOTO MOJIy4aeTcs MOJ0XKHUTeNIbHast paboTta (paboTa pacmupeHus
MEHbIIIE pabOTHI CKATHSA);

3) B pe3ynbTare KOTOpPBIX pacxomyercs pabora (B HeM paboTa cxkarus OoJbiie
paboTHI pacIIupeHus);

4) B pe3yibTare KOTOPBIX pacxoayercs paborta (B HeM paboTa CKaTHs MEHbIIE
paboThI pacIIupeHus).

18. Ilepexon BemiecTBa U3 TBEPOTO COCTOSIHUS B )KMJIKOE HA3bIBAIOT:
1) cyOnumanuei; 2) MIaBJIeHUEM;
3) mapooOpa3oBaHuEM; 4) KOHACHCAITUEH.
19. Iuks KapHo coctout u3 2* anuabaTHBIX MPOIECCOB U 2~
1) U30XOpHBIX; 2) U30TEPMUYECKUX;
3) n300apHBIX; 4) NONUTPOIIHBIX.

20. Ha pv-auarpamme BOJSTHOTO Iapa H300pakeHO YeThIpe pa3IudHbIX mpomecca: 1-1; 1-2; 1-3
u 1-4. YkaxuTe COOTBETCTBUE MEX]y IpoleccoM 1-2 u ero ux Ha3BaHHUEM.

1-2 | M3oxopHBIi mporecc p 4
N306apHbIii npoiiecc

_s =const

N3otepMuyeckuii nmpouecc

AnrabaTHBIN mporecc

21. Ha Ts-nuarpaMMe BOJSTHOTO Mapa U300pakeHo YeThIpe pa3InuHbIX mpouecca: 1 - 1;
1-2;1-3 u 1-4. YxKaxuTe COOTBETCTBHE MEKIY TporieccoM 1-2 u ero ux Ha3BaHUEM.



1-2 | 30x0pHBIi mporece
N3o06apHbIil mporecc

H3orepmuueckuil mpouece

AnunabaTHBIH poriecc

22. Kak Ha3wsIBaIoT MallrnHy, IPEAHA3HAYCHHYIO AJId CXKATUA pa3IUYHBIX ra3oB?

1) Hacocowm; 2) KOMIIPECCOPOM;

3) neranaepom; 4) KOHACHCATOPOM.

23. Ha is-auarpammMe BOJSIHOTO Mapa M300pa)eHO YeThIpe pa3iuuHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YxaxuTe COOTBETCTBUE MEX]y IpoleccoM 1-2 U ero ux Ha3BaHHUEM.

1-2 | M30oxo0pHBIi mporece :

!
N306apHsIii mporece A

H3oTepmuueckuii mporiecc

AnmabaTHBIN mporecc

24. YKaxuTe, KaK OIpeAeIseTcsl KOMMYECTBO TeIUIOTHI B H306apHOM MPOLEecCe.
1)q:uz_u1:|2_ll_U(p2_pl); 2) q=1y —ly;

3) q=T(s, —s,); 2q=0

25. BeiOepuTe 4eThbipe OCHOBHBIX 3JIEMEHTA apOBOIl KOMIIPECCOPHON XOJIOMIBHON YCTaHOBKU

1) kommpeccop; 2) neraHjep; 3) KOHAEHCATOD;

4) npoccenbHbIi BEeHTUJIb; 5) ucnapurens; 6) reneparop.

Bapmuant 3



1. C ToukH 3peHus MOJIEKYJIAPHO-KUHETHYECKOM TEOPUU CPEIHUM pe3yJbTaT YAapOB MOJEKYJ
ra3a, HaXoJIUXCs B HEMPEPHIBHOM XaO0TUYECKOM JABUKEHHUH, O CTEHKU CTEH/1a €CTh :

1) remmniepatypa; 2)1aBJICHHE;
3) yaenbHbIH 00BeM; 4) MIOTHOCTb.

2. Crioco6 nepeaayn SHEPTHH, KOTOPbIH OCYIIECTBIIACTCS MPH HEMOCPEICTBEHHOM KOHTAKTe Tell,
UMCIOIIMX pa3IMYHYI0 TEMIeparypy, IyTeM oOMeHa KHHETHYECKOH »JHEprueil Mexmy
MOJIEKYJIaMH COIIPUKACAIOIIMNXCA TEJ1 HA3bIBAIOT:

1) paboroi; 2) TEII0TOM;
3) sHTaANBIHUEH, 4) sHTpOTHEH.

3. O0uiee 1aBlIeHHE CMECH ra30B, PABHO CyMMa MaplHaJIbHBIX TaBJICHUM OTACIIbHBIX Ta30B,
COCTABJISIIONIMX CMECh COTJIACHO 3aKOHY:

1)®@ypre; 2) JanbToHa;
3) HeroToHa; 4) PuxMana.

4. Yxaxure COOTBETCTBHE BelIMUYMHbI 1aBieHus 3 Mlla, 3anucanHoro B pa3iMyHbIX cUCTEMax
M3MEpEHUS:

1) 300 Gap; 2) 30 6ap;
3) 300 xIIa; 4) 30 I1a.

5. Ykaxure ypaBHeHue Ban-nep-Baanbca:

1)PV =RT; 2) (P+%)V=RT;
Y,

3) [P+\%J-(V—b)=RT; 4) P-(V-b)=RT

6. AHaIIMTHYECKOE BhIpaykeHHE | 3aKoHa TEpMOJMHAMUKH [T H30XOPHOTO MpoIiecca:
1)dg=di—Vdp; 2)dg=di; 3)dg=du+pdV; 4)dq=du.

7. I3MeHeHne SHTaIbIINY, BBIPAKEHHOE Yepe3 TEIJIOEMKOCTD:
1di=c,dT : 2) di=c,dT :
3)di=c, +R; 4) di=c, +R

8. OT™MeThTE IMMPaBUJIBHOC BBIPAXKCHUC IS 3aKOHA H_Iapnﬂ:

L. L T. T, v
1)—1:&;2)—1:&. &—_1;4) 1 _ 2.
v, P, U, D p, T, T, u

9. Ipouecc, nmporekaromuii 6e3 MoAB01a U 0BOJA TEIJIOTHI, T.€. IPU OTCYTCTBUHU TEIIOOOMEHA C
OKpYKaIOIle Cpeoi Ha3bIBAKOT:

1) u30TEepMUYECKUM; 2) U30XOPHBIM;



3) n300apHBIM; 4) annabaTHBIM.

10. OTHOLIEHNE YIEIBHOIO KOJIMYECTBA TEMIOTHI, IPEBPAILEHHOTO B IOJIOKUTEIBHYIO
yIIeNbHYI0 paboTy 3a OJMH LUK, KO BCEMY KOJIMYECTBY TEIUIOTHI, OIBEACHHOMY K pabodeMy
TeJly Ha3bIBaIOT:

1) Tepmuueckuii KO3(UIMEHT MOIE3HOTO IEHCTBHUS;
2) XOJIOAMIbHBIA KOA(DPHUITUEHT;
3) mokazaTelb aiuadaThl;
4) mokazaresnb MOJUTPOIIHIL.
11. Ilepexon BemiecTBa U3 ra3000pa3HOro COCTOSHUS B )KHUJIKOE HA3bIBAIOT:
1) nnaBieHuem; 2) cybiumaruei;
3) xpucTauIHM3auei; 4) KoHACHCAITUEH.

12. Yxaxure ypaBHeHue Knaneiipona-Knaysuyca:

dP dv
Dr=T(, —Vl)~d—_|_; 2)r=T(P2—P1)~d—_I_;

dP dT
) r 2 1) dV! ) r 2 1) dP’

13. VkaxuTe Kakue U3 NEPEUYMCICHHBIX BBIPAKEHUMN SBIAIOTCS ypaBHEHUSIMU 1-TO 3aKoHa
TEPMOJAMHAMUKH I ©30XOPHOIO Ipolecca:

1) dg=p-do;
2) du=—p-dv;
3) dg =du;

4) du=—-v-dp.

14. OtmeThTe MpaBuIbHOE Tpaduueckoe u3obpaxenue s 3akona [lapis.
1) 2) 3) 4)
g > P
] Py, p
] 2
J 2  —
!
¥ g 0 ®

15. map, umerouii mpu JaHHOM JaBi€HUM OoJjiee BBICOKYIO TeMIIepaTypy, 4YeM CyXoil
HACBIILICHHBIN [1ap Ha3bIBAIOT



7) HaCBIIIEHHBIM;
8) meperpeThim;
9) BIIAXHBIM;

4) cyxum.

16. Ha Ts — pguarpamme otmedeHsl Touku 1,2,3,4,5. KakoMy coCTOsiHUIO BelecTBa
COOTBETCTBYIOT MOJIOKECHHS TOYCK 3 u 4.

[lepeoxnaxneHHast )KUJIKOCTb
Butaxxsb1it nap

Hacplennslii nap
Hacpiennas )kuikocThb

Ileperperslii map

TBCp,I[O@ COCTOAHUC

17. Kakoi U3 HI>KE EPEYUCIICHHBIX TEPMOAMHAMUYECKUX LIUKJIOB SIBJISIETCS] 0OpaTHBIM?

1) B pe3ynbrare KOTOPOrO IOJy4aeTCsi MOJIOKHUTENbHAs pabdoTa (B HeM paboTa
paciupeHus Oosblie padoThl CKATHS);

2) B pe3yJbTaTe KOTOPOTO MOIYYaeTCs MOJIOKUTENIbHAs padoTta (padoTa pacuimpeHus
MEHbIIIe PabOThI CIKATHSA);

3) B pe3yibTaTre KOTOPHIX pacxojyercss pabora (B HeM pabora cxkarus OoJblie
paboThI paciIvpeHusl);

4) B pe3ynbTare KOTOPBIX pacxoayercsi paboTta (B HeM paboTa cxaTusi MEHbIlEe
paboThI pacIMpeHs).

18. OTHOIIEHHE MAaCChI BOJSAHOI'O ITapa BO BJIAJKHOM BO3AYXC K MACCC CYXOI0O BO3JyXa B HEM
Ha3bIBAIOT!

1) abconoTHON BIaXKHOCTBIO; 2) BIarocoepkaHueM;

3) OTHOCHUTENBHOM BIAYKHOCTBHIO; 4) HACBILIICHUEM.

19. 3a ocHOBHOI ITUKJT B TAPOTYPOUHHON YCTAHOBKE MPUHSAT UACATHHBINA UK
1) Kapho; 2) Penkuna;
3) Orro; 4) lnzens.

20. Ha pv-auarpaMme BOJSTHOTO Mapa U300pakeHo YeThIpe pa3inyHbIX nponecca: 1-1; 1-2; 1-3
u 1-4. YkaxuTe COOTBETCTBHE MEXKIy TporieccoM 1-3 U ero ux Ha3BaHHEM.



1-3 | M30oxo0pHEIii mporece
N3o06apHbIil mporecc

H3orepmuueckuil mpouece

AnuabaTtHBIN mporiecc

21. Ha Ts-nuarpamme BOJSIHOTO Iapa U300pakeHO YEThIpe pa3IudHbIX Iporecca: 1 - 1;
1-2;1-3 u 1-4. VYKaxuTe COOTBETCTBHE MEXKy IMporieccoM 1-3 v ero ux Ha3BaHUEM.

1-3 | U3oxopHbIii iporiecc
N3006apHsIii mporiecc

H3oTepmuueckuii mporiecc

AnunabaTHBIH mporiecc

22. Ha is-auarpammMe BOJASHOTO Mapa W300pa)KeHO YeThIpe pasiuuHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YkaxxuTe COOTBETCTBUE MEXIY MporeccoM 1-3 1 ero ux Ha3BaHUEM.

1-3 | U3oxopHsIii ipotiecc f
N306apHbIii mporiiecc A
H3oTepmuueckuii mporece

AnuabaTtHbIi mpoiiecc

23. WpeanpHBIA TWKJI BO3MYITHOW XOJIOAMJIBHOW YCTaHOBKM COCTOMT U3 2% anmabaTHBIX
MpOLIECCOB U 2%



1) n30XOpHBIX; 2) n300apHBIX;
3) U30TEPMUYECKHUX; 4) MOTUTPOITHBIX.
24. OCHOBHBIE XapaKTEPUCTUKU LIUKJIA IBUTATENIsl BHYTPEHHETO CTOPAHUS:
1) crenens cxaTus; 2) cremneHb MOBBILICHUS 1aBICHHUS;
3) cTeneHpb NMpeIBaApUTENIBHOIO PACIIUPEHUs; 4) CTENEHb CYXOCTH.

25. Ha id- auarpamme BIQXXHOTO BO3/1yXa OTMEYEHA TOYKAa M, yKaXUTe 3HaUCHHs [apaMeTpPOB
BIIQYKHOT'O BO3/lyXa B 3TON TOUKE.

1) OTHOCHUTECJIbHAS BIA>KHOCTD,

2) BIarocojiep>kaHue,

1, KJDR/RT

60«

25°

20°
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Bapuant 4

1. COBOKYHHOCTB W3MEHEHUI COCTOSHUS TepMO,Z[I/IHaMI/I‘ICCKOﬁ CUCTCMBI IIPpU TIEPEXOAC U3
OIHOT'O PaBHOBCCHOI'O COCTOAHHA B IPYTrO€ HA3bIBAKOT:

1) TepMOAMHAMUYECKUM IPOLIECCOM; 2) paboroii;

3) nuKIOM; 4) TEeTUIOTOM.

2. CoruacHo 3aK0HY ABOrajpo:

M
p L= 2) PU=RT;
P, M,
3 R=2214, 4)C,=Cy +R.
y7;

3. CpenHsisi MOJISIpHASI Macca CMECH I'a30B paBHa:

HM=XzM,; 2) M =Zg,M,;



1

3) M =8314-R; HM=—"—,
2g;M,

4. Ykaxute coorBeTcTBUE BenuuHbl faBieHus S000 I1a, 3anMcanHOro B pa3iM4yHbIX CUCTEMAX
U3MEPEHHUSL.

1) 50 Gap; 2) 5 6ap;
3) 0,5 6ap; 4) 50 kI1a.
5. AHanuTruyeckoe BhIpayKeHUE padOThl pacIIupeHus mpoliecca.
1 I'=p(,-w); 2) I=v(p, = py);
A l'=1+pyv,—p,v,; H1'=pv,—p,v,.
6. Y ienpHasi SQHTAJIBIUS NPEICTABIIAET COOOM CIOKEHHYIO (PYHKIIMIO BUAA:
1) i=S—pv; 2) i=u+pv;
3)i=p+Sv; 4)i=S+u.
7. 3MeHeHune BHYTPEHHEH SHEPruu BhIPAXKEHHOE Yepe3 TeII0EMKOCTh:
1) du=C,dT; 2) du=C,dT;
3) du=C_R; 4) du=C, +R.
8. OTMeThTE paBUIIbLHOE BhIpaskeHUE 115 3akoHa boilng-Mapuorra:
1) Ry, =RT, 3) PT, =Ry,
2) By, =R, 4) RP, =T,v,
9. st o6patumoro aanabaTHOTO MpoIiiecca:
1) S =const; 2) v=const;
3) T =const; 4) P =const.

10. Kakoe koIn4ecTBO TEMIOTHl OTHUMAETCS OT TEIUIONPUEMHUKA IIPH 3aTpaTe OAHON €AMHUIIBI
paboThI MOKA3bIBAET:

1) TepMuueckuii KO3 HUIKUEHT MOIE3HOTO ICHCTBHS;
2) XOJIOAMIbHBIN KO3(PPUIIHEHT;
3) mokazaTenb anadaThl;
4) nokasaresb MOJUTPOIIHI.
11. Tlepexon BemiecTBa U3 TBEPAOTO COCTOSIHUS B Ta3000pa3HOE HA3BIBAIOT:
1) nnaBneHueM; 2) cybnumanmeii;
3) KpucTaIIM3alnei; 4) KOH/ICHCAITHEH.

12. Tqua, B KOTOpOfI HaXoIATCd B paBHOBECHUH BCC TpU (1)8.31:1 BCIICCTBA HA3bIBAIOT:



1) xpuTHUECKOI; 2) TpOHO;

3) HaCBIIICHHUS; 4) maBIeHUs.

13. VkaxuTe Kakue U3 NEPEUMCICHHBIX BBIPAKEHUH SBISAIOTCS YpaBHEHMSMH 1-TO 3aKoHa
TEPMOJIMHAMMKH JUI1 H300apHOTO MpolLecca:

1) dg=p-do;
2) du=—p-dv;
3) dg =du;

4y du=-v-dp.

14. OtmetbTe paBUiIbHOE rpaduueckoe nzoOpakeHnue as 3akona I eii-Jlroccaka.
1) 2) 3) 4)
o ;
2 Py, Py, p
s } 2
I 2 —_—
/
U H 1} L

15. HazoBute Haubomee obiiee ypaBHEHUE [T UJI€ATbHBIX Ta30B:

10) Ban-nep-Baanbca;

11) Knamneiipona;

12) Knaneiipona-MeHieneena,
4) Bykanosuya u HoBukosa.

16. Ha Ts - pmmarpamve otmedeHbl Toukm 1,2,3,45. KakoMy COCTOSHUIO BelIecTBa
COOTBETCTBYIOT MOJIO)KEHUS TOUEK 5 u 6.

ITepeoxnaxaeHHas )KUIKOCTh
Buiiaxxnslii map

Haceiennsrii nap
Hacpimennas »xu1kocTh

Ileperperslii map

TBepaoe cocTosiHME




17. Temneparypa, 10 KOTOpOi HEOOXOAUMO OXJIAUTh BIAKHBIN BO3IyX MPH TOCTOSHHOM
JaBJICHUH, YTOOBI OH CTaJl HACBIILIEHHBIM, HA3bIBAIOT:

1) TeMriepaTypoi TOUKH POCHI;
2) TeMIepaTypoi MOKpPOTro TEPMOMETPA;
3) TemriepaTypoi BIaXXKHOTO BO3/yXa;

4) TeMneparypoi KuIeHusl.

18. MaI_HI/IHBI, A€ TOILIMBO CXKUTACTCA HEIIOCPEACTBEHHO B HUJIMHAPE IO IIOPIIHEM,

Ha3bIBAKOTCA:

1) ra30TypOMHHBIMH YCTaHOBKaMH;
2) nBUraTEIsIMU BHYTPEHHETO CTOPAHUS;
3) KoMIIpeccopamu;
4) HacocaMHu.
19. [IBuraTens BHYTPEHHETO CTOPAHUS CO CMEIIAHHBIM MTOIBOJOM TEIUIOTHI 3TO €CTh IIUKII:
1) OtTO; 2) Nuzens;

3) Tpunkiepa; 4) Penkuna.

20. Ha pv-guarpamme BOJSTHOTO Iapa H300pakeHO YeThIpe pa3IudHbIX nporecca: 1-1; 1-2; 1-3
u 1-4. YkaxuTe COOTBETCTBUE MEX]y IpoleccoM 1-4 u ero ux Ha3BaHHUEM.

1-4 | N3oxopHBI mporece p 4 = const
N3006apHsIii mporiiecc

N3otepMuyeckuii nmpouecc

AnrabaTHBIN mporecc

21. Ha Ts-nuarpaMMe BOJSHOTO Mapa U300pakeHo YeThIpe pa3IMuHbIX mpouecca: 1 - 1;
1-2;1-3 u 1-4. VYkKaxure COOTBETCTBHE MKy TporieccoM 1-4 u ero ux Ha3BaHUEM.



1-4 | N30oxopHBIii iporiecc
N3o06apHbIil mporecc

H3orepmuueckuil mpouece

AnuabaTtHBIN mporiecc

22. Ha is-auarpamMmMe BOJSIHOTO Mapa W300pa)eHO YeThIpe pa3imuuHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YkaxuTe COOTBETCTBHE MEXKIY IporieccoM 1-4 u ero ux Ha3BaHUEM.

1-4 | N3oxopHBI mporece f
N3006apHsIii mporiecc A

H3orepmuueckuil mporuece

AnrabaTHBIN mporecc

23. Huka, cocrostmuii u3 2* annabaTHbIX U 2* n300apHBIX NPOLIECCOB, XapaKTepEeH Ul IUKIA:
1) aBurarenst BHyTpEHHETO CrOpaHMUS;
2) BO3AYIIHOW XOJOAUIBHON YCTaHOBKH;
3) Orro;
4) Huzens.

24. beckoOMIpPECCOpPHBI BUraTellb, B KOTOPOM CrOpaHUE TOIUIMBA CHayalla MPOUCXOIUT MPHU
MOCTOSIHHOM 00BbEMe, a 3aTeM MPH MOCTOSHHOM JIaBJICHUU:

1) Otro; 2) Huzens;
3) Tpunkiepa; 4) Penkuna.

25. Ha id- auarpamMme BIIQKHOTO BO3/yXa OTMEUEHa TOYKa M, yKaKHTe 3HAYCHUS MapamMeTpoB
BJIQYKHOT'O BO3/lyXa B 3TON TOUKE.

1) TemnepaTypa TOUKH POCHI.
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Kpurepun ouenku recra:

OTBeT OIICHUBAETCA HA «omauyno» om 17 00 20 6annoe: ecnv 1aHbl IPaBUIbHBIE OTBETHI HA 22
u 060Jiee BOIIPOCOB, T.€. MPaBUIBHO BIMOIHEHO 88-100% paboThL.

OTBeT olLieHUBaeTCs Ha «xopouto» om 13 0o 16 6annoe: ecny 1aHbl IpaBUIIbHbIE OTBETHI HA 18 -
21 BOMPOCOB, T.€. MPABWIBHO BBINOIHEHO 72-84% paboThI.

OTBeT oLleHUBAETCS HA «y00s1emeopumevhoy om 10 0o 12 pannoee: ecnyv naHbl NpaBUIIbHbIC
oTBeTHI Ha 14 - 17 BONpocoB, T.€. NPaBUIIBLHO BBIIOJIHEHO 56-68% paboThl.

OTBeT OLICHUBACTCS HA «HEY0061eMEOPUMENbHO»: SCITU IIPABIIHHO BBIIIOIHEHO MeHee 55 %
paboTHI.



MuHHCTEepCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu

HwxHekaMCKHif XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS

BBICIIET'O O6pa3OBaHI/I$I

«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY
Daxynomem mexaHuiecKuul

Kagpeopa [TAXT

Hanpasnenue noarorosku/cnenuansaocts: 20.03.01 «Texnochepnas 6e30macHoOCTb)»

JlabGopaTropHblie padoThI

no aucuuniaude b1.B.12 «Texuuveckasi TepMOAUHAMHUKA

JlaGoparopHble 3aHATHS O JUCLUIUIMHE IPOBOASTCS B CIELHUAIBLHO 0OOPYIAOBAHHBIX

naboparopusix C TOPUMEHEHHEM HEOOXOAMMBIX CpPEICTB OOy4YeHUs: J1abopaTOpPHOIO

o0opynoBanus, 00pa3loB g HCCIENOBaHUM, MeToAuYeckux mocobuil. Llens mpoBeneHuUs

J'Ia60paTOpHI>IX pa60T - IPAaKTHYCCKOC OCBOCHHC TCOPCTUYCCKUX MOJOXKEHUM JIEKIIUOHHOI'O
Marepurajla, a TaKXe BBIpa6OTKa CTYACHTaMU

OIMPEACIICHHBIX YMCHI/Iﬁ KU  HAaBBIKOB
CaMOCTOATCIIBHOT'O SKCIICPUMCHTHPOBAHUA.

[Tpu u3ydeHUH TUCIUIUIMHBI IPEAYCMATPUBAETCS BHIMIOJIHEHHE TPeXJIadopaTOPHBIX padoT:
JlabopaTopnasi pa6ora 1. OnpenesieHne TenJI0eMKOCTH BO31yXa.
1./latb onpenieneHnne MaccoBOi, 0ObEMHON M MOJIbHOU TETIOEMKOCTSIM.
2.Kak 0603Ha4atoTCs ¥ B KAKMX €IUHHIIAX U3MEPSIIOTCS TEIIOEMKOCTH?
3.YpaBHeHHeE, CBA3BIBAIOIICE MEXKITY COOOM TETIIOEMKOCTH.
4.00BSCHUTH CMBICI BETUYHH, BXOJISIINX B ypaBHEeHUE Maiiepa?
5.Kakue cymiecTByI0T criocoObl ONpeieeHus TEMI0EMKOCTH ?

6.00DBSICHUTH TEOPETUYECKUIT METO/I OIIPEICICHUS TEIIOEMKOCTH.

JlaGopaTtopnasi pa6ora 2. HccienoBaHue mpouneccoB M3MEHEHHsI COCTOSTHHSI BJIAYKHOTO
BO3/IyXa.



1.0npeneneHue BIaXXHOTO BO3/yXa, HACKIIIEHHOTO W HEHACKHIIIIEHHOTO BJIAYKHOTO
BO3/IyXa.

2.YTo Ha3bIBaeTCsl AOCOIOTHOW U OTHOCUTEIILHOHN BIAKHOCTHIO?

3.UT0 Ha3bIBaeTCs BIAroCOACPKaHUEM BO3/1yXa U TEMIIEPATYPOU TOUKU POCHI?
4.Kax onpeAenstoT MII0THOCTh U SHTAIBIUIO BJIaKHOTO Bo3ayxa?

5.Kakue nunuu u3obpaxarorcs Ha id — ruarpaMme BiIaKHOTO BO3ayxa’?

6.Kak u300pakaroTCsi OCHOBHBIC MPOIICCCHI BIAXKHOTO BO3/yXa Ha id — quarpamme.
JlaGoparopnas padora 3. UcciegqoBanne KpUBOH HAChIIEHUsI BOASIHOTO Mapa.

1. Yro Ha3bIBaeTCs KUIEHUEM, TapOOOpa30BaHUEM, HCTTAPEHUEM?

2. Kakoii mporiecc Ha3pIBaIOT cyOaMManueit u aecyonumanueit?

3. UYro HazpiBaercs ¢a3oii, Gaz0BBIM MEPEXOOM U TPOHHOU TOUKON?
4. W300pazuts hazoByro pT — quarpamMmy.

5. Uro Takoe Teriora napooopa3oBaHms?

6. VYpasuenue Knaneiipona — Kimaysuyca.

Marepuaisl 71a00paTOPHBIX PadOT MPUBEICHBI B y4EOHO, Y41€OHO-METOIMYECKUX TTOCOOUSIX,
pa3paboTaHHBIX Ha Kadenpe:

1) CarmeeB A.A., Tanumosa A.T. Temo- XnagoTexHUKa : y4eOHO-METOANYECKOCTIOCOOHE.- —
Cankr-IlerepOypr : CBoe nznatensctBo , 2019 — 128 c.

2)CarneeB K.A., Xasunos M.P., CargeeB A.A., I'ymepoB @M. «TepmonnHaMuka U OCHOBBI
Teruionepenayn» : yaebnoe nocodbue.- Hmwknexkamck : HXTU 2016- 81c.

Kpurepun onenkn 1adopatopHbix pador

[Ipu mnoaroroBke K sabopaTtopHoil pabore 1o aucuuiuimHe  «TexHuyeckas
TEPMOJIMHAMMKA» CTYJEHT JJOJKEH BBIOJIHUTD CIIEAYIOIINE BUABI paboT:

MuHuMaJabHBIH MakcuMaJbLHBIA

Buasi pagor Oann 6an

CamocTtosTenpHass MpopaboTKa TEOPETHIECKOTO
MaTtepuaa K JJabopatopHoil paboTte




O3HakoMJIeHE C  YCTAHOBKOH, MpUOOpOM, 5 4
METOIMKOH BBITIOJHEHUS Ta00paTOPHON PaboOThI
BrimonHenne HeOOXOAMMOTO IKCIIEPUMEHTA 3 4
Oo6pabotka pe3yIbTaToB UCCIICIOBAHMS, 33 4
MOCTPOCHHE TPaPUKOB ’
AHanu3 pe3ynbTaToB UCCIICAOBAHUS U BBIBOJ IO 3 4
pabore

UTOTIO: 13,3 20

Kpurepun onenkmu:

[Tpu u3yyeHNH JUCUUIUIMHBL 1O OYHO-3204HOI (opme 00ydeHHUs IpeayCcMaTpUBACTCS
BBIIIOJIHEHUE mpex 1a00opaTOpHBIX padoT, 3a AT pPabOTBl CTYAEHT MOXKET MOJYyYUTh
MaKkcUMalibHOe Kon-BO OamioB — 60.Kadxcoaa nabopamopnas paboma oyenugaemcsa no
CeOyIowuUM Kpumepusam.

OreHka «OTIMYHOY» CTAaBUTCS, €CIM MHTepBall OamioB peiiTuHra crynenta 18 <R <20 u
CTYJIEHT BBINOJHSET pPabOTy B TOJHOM oO0BeMe C COOJIOJCHHEM HEOOXOAMMOU
MOCJICIOBATEILHOCTH TIPOBEJCHUS ONBITOB M H3MEPCHHH; CaMOCTOSTEIBLHO M PalMOHAIBHO
MOHTHUPYET HE00X0auMoe O00OpYAOBaHHE; BCE OMBITHI MPOBOJUT B YCIOBUAX M PEXKUMAX,
o0ecrevynBaroIuX MOJy4eHHE MTPABIIIBHBIX PE3YNIbTaTOB U BBIBOJIOB C HAUOOJbIIIEH TOUHOCTHIO;
coOnromaer TpeGoBaHMs MpaBWJI OE30MACHOTO TPyJda; B OTYETE MPABUIBHO U AaKKypaTHO
BBITMIOJIHSET BCE 3alUCH, TAONHIIBI, PUCYHKH, YEpPTEXKH, T'padUKH, BBHIYUCICHUS; MPABUIHHO
OIICHMBAE€T TOYHOCTh pE3YJIbTaTOB HM3MEPEHMIi; YMEET BBIMOJIHATh AHAINU3 MOTPEUTHOCTEN
MPSIMBIX U KOCBEHHBIX U3MEPEHUM.

OrneHka « XOpoIllo» CTaBUTCS, €ClIM UHTEepBal OayioB peltuHra crygeHta 16 <R <18 u
BBITNIOJIHEHBI TPEOOBaHUS K OLIEHKE 5, HO OBLJIO JOMYLIEHO JiBa - TPU HEAoueTa, Wi He Ooiee
OJIHOU HErpy0oii OIITMOKH U OJTHOTO HEJ0YeTa.

OreHka «yIOBJIETBOPUTENBHO» CTAaBUTCS, €CIU HHTEpPBal OallJIOB peHTHHIra CTyJEHTa
13,3 £ R < 16 u paboTa BBITIOIIHEHA HE TIOJHOCTHIO, HO 00HEM BBIMOJIHEHHON YaCTH TaKOB, YTO
MO3BOJIIET MOJYYUTh MPABUIbHBIE PE3yAbTAThl U BBIBOJBI, €CIIM B XOJi€ MPOBEACHHUS OIbITa U
U3MEpPEHUI OBLIN JOIMYIIEHBI OMMUOKHU: ) ONBIT MPOBOIUIICS B HEPAITMOHATIBHBIX YCIOBHUSIX, YTO
IPUBEJIO K IOJIYYEHUIO PEe3yNlbTaTOB C OOJBIION MOTpelIHOCThIO; 0) B OTYETE JOIMYIIEHO He
Oosiee MBYX TpyObIX OIMMOOK; B) HE BBINOJIHEH COBCEM WJIM BBIIOJTHEH HEBEPHO aHAJIMU3
MO PELIHOCTEM.

OreHka «HEYJOBIETBOPUTEIHHOY» CTaBUTCS, €ClM 0ajul peHTHHTa CTYIEHTa COCTaBIsET
R<13 u paboTa BBIMOIHEHA HE TIOJTHOCTHIO M 00BEM BBIMIOTHEHHON YacTH padOThl HE TTO3BOJISET
cAenaTh TPAaBWIBHBIX BBIBOAOB; €CIU ONBITHI, H3MEPEHUS, BBIYMCICHUS, HAOIIOICHUS
IIPOU3BOIUIIHCH HEMTPABMIILHO.



MuHuCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun

HwxHekaMCKHif XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS

BBICIIETO 0Opa30BaHMS
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynomem mexaHuiecKuul

Kagpeopa [TAXT

Hanpasnenue noarorosku/crennansnocts20.03.01 « TexnocdepHasi 6e301acHOCTH

Tembl pedeparTonB
ITo mucunnianne b1.B.12 «Texunueckass TepMOAMHAMUHKA)

1. ITapoBas mamuga Iloasyaosa M.A.

. TermmoBas Teopema Hepucra.

. OCHOBBI MEXAaHMYECKOU TEOpHH TEILIOTHI (1o padoram JlomoHocosa M.B.).

. IIpyHIUIT COXpaHEHHMS DPHEPTUHM IPUMEHUTENLHO K XuMudIeckuM nporeccam (I, FGCC).

. HaDaMeTDI)I COCTOSAHUSA — SHTAJIBIIUA U SHTPOIINSA.

. JIpoccenupoBaHue peaJbHbIX Ta30B.

. JIBurarenu BHyTpeHHEro cropanust (ki OTro).

2
3
4
5
6. Oddext Jxoyns-TomcoHa.
7
8
9

. JIBUraTenu BHYTPEHHErO CrOpaHuUs (I_II/IKJ'I I[I/I3GJ'I$I).

10. IBurareni BHYTpeHHero cropanud (uka TpuHKIepa).

11. "'azoTypOMHHAS YCTAHOBKA.

12.1neanbHble IMKIBI PSAKTHBHBIX JIBUTATCIICH.

13. Bo3ayiiiHag XoJ0aujipHas YCTAaHOBKA.

14. T1apo3KeKTOpHAS XOJIOAMIbHAS YCTAHOBKA.

15. AGcopOLIMOHHAsA X0M0AUIbHAS VCTAHOBKA.




Kputepun ouenku pedeparon:

- aKTyaJIbHOCTh TEMBI;

- COOTBETCTBUE COJICPKAHUS TEME;

- ryOnHa TpopabOTKU MaTepHaa;

- IPaBWJIBHOCTH ¥ MOJIHOTA UCIIOJIb30BAHUS UCTOUYHUKOB;
- opopMmIieHHE pedepara.

«Omauunoy - om 17 0o 20 6annoe - npucyTCTBUE BCEX BHIICYKa3aHHBIX TPeOOBaHMI; 3HAHNE
U3JI0KEHHOT0 Marepualia, yMCHUE IPAMOTHO U apryMEHTUPOBAHO U3JIOKHUT IPOOJIEMbI; YMEHHE
aHATM3UPOBaTh (HAaKTHUECKUU MaTepual, CBOOOJHO OecenoBarh MO JOOOMY NMYHKTY pedepara,
OTBEYaTh Ha IMOCTABJICHHBIC BOMPOCHI 11O TeMe pedeparta.

«Xopowo» - om 13 0o 16 6annoe - Menkue 3amMedanus 1Mo opopMieHUIO pedepara;
HE3HAYUTEIbHBIE TPYAHOCTH 110 OJTHOMY M3 BBHIIICTIEPEUNCICHHBIX TPEOOBaHU.

«Yooenemeopumenwvnorom 10 0o 12 b6annoe - tema pedepara pacKpbiTa HEJJOCTATOYHO TOJIHO;
HETIOJTHBIM CITUCOK JIMTEPATYPhl U HICTOYHHKOB; 3aTPYAHCHUS B H3JIOKEHUH MaTepUaa.
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