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Komnemenyus:

Ilepeuenvy komnemenyuii ¢ yKazanuem ypoeHeil ux popmuposanus

YK-2 Cnocoben onmpenensTh Kpyr 3ajiad B paMKax IMOCTABJICHHOM eI U BRIOUPATh ONTHMAJIBHBIE CTIOCOOBI UX PEIICHUs, UCXO U3 ACHCTBYIOIINX

MIPaBOBBIX HOPM, UMEIOILIUXCS PECYPCOB U OTPaHUYEHUI

VYK-2.1 3HaeT BUIBI pECypCOB U OTpaHUUYCHUH I PEIICHHS MPO()EeCCHOHATBHBIX 3a/1a9; OCHOBHBIE METO/IbI OIEHKH Pa3HBIX CIIOCOOOB PEIICHUS 3a71a4;

JecTBYyIOIEEe 3aKOHOIaTEIbCTBO U MPABOBBIE HOPMBI, PETYIHUPYIOIIKe TPO(HECCHOHATBFHYIO IeATEeIbHOCTh

YK-2.2 Ymeer onpenensats Kpyr 3ajad B paMKax MOCTaBJICHHOW II€JIM, aHATM3UPOBATh M BRIOUPATh AIbTEPHATUBHBIC CITOCOOBI PEIICHUS; OICHUBATh

pecypchl M OTpaHUYEHHS U COOJI0IaTh MPAaBOBbIE HOPMBI MPU JOCTHKEHUU TPO(HECCHOHANIBHBIX PE3YIbTaTOB

VYK-2.3 Bnaneer HaBbIKaMHu pa3paOOTKH IIETW M 3a7a4 MPOCKTA; METOJAMH OILEHKH MOTPEOHOCTH B pecypcax, MPOAOIKUTEIHPHOCTH U CTOMMOCTH

MPOEKTa; HaBbIKaMU PabOThI C HOPMATUBHO-IIPABOBOI TOKyMEHTaLUen

Hnoexc Cooepotcanue Jexyuu Ilpakmuueckue Jlabopamopnuwie Haumenosanue
Komnemenyuu KoMnemenyuu sanamus 3anamun OUEHOUHOO
cpeocmea
YK-2.1 3HaeT BUABI PECYpPCOB U OTPAHUYEHUN IJis Tema - Tema 5,6 Jlaboparopubie
pemenuss  npodeccuoHanbHex  3agaw; | 1,2,3,4,5,6,7,8,9,10 paboThL
OCHOBHBIE  METOJIbI  OIICHKHM  Pa3HbBIX Pedepar.
CrocoOOB pelIeHus 3ajad; JeUCTBYIOIICe
3aKOHOJATENLCTBO W IPABOBBIE HOPMBEI, KontponeHas pabora
peryiupymoiue npodeccunoHaTBEHYIO
JeSITebHOCTD
YK-2.2 YMeeT ompenensaTh Kpyr 3ajad B paMmKax Tema - Tema 5,6 Jlaboparopubie
NOCTaBJACHHONW nenu, anammsuposars wu | 1,2,3,4,5,6,7,8,9,10 paboTHL
BBIOMPATh  AJIBTEPHATUBHBIE  CIIOCOOBI Pedepar.
pelIeHus; OLICHUBATh pecypchl u
OrpaHMYEHUS] U COONIOAaTh TMPaBOBBIC Konrpomnas pabora




HOPMBI npu JOCTHKEHUH
npodeccuoHaNbHBIX PE3YIbTaTOB

VK-2.3.

Brnageer HaBblkamu pa3pabOTKH [T U
3aJad  MPOEKTa;  METOJAaMH  OLIEHKHU
noTpeOHOCTH B pecypcax,
NpOAOJIKUTCIIBHOCTU U CTOUMOCTHU ITPOCKTA,
HaBBIKAMHU Pa0OTHI ¢ HOPMATUBHO-IIPABOBOM

JNOKYMEHTalUEn

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

Tema 5,6

Jlabopartopusie
paboThI.

Pedepar.

KontponbHas padota




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooynro)

®opma o0yueHust

HaunmeHnoBaHme OlEHOYHBIX
cpencTs

KoanyecTBo 0a/1j10B

3a049Hasdn

KonTtponbHas pabora

max 20 - min 10

Pedepar

max 20 - min 10

JlaboparopHbie pabOTHI

max 60 - min 40

HUTOTO

max 100 - min 60

Dopma konmpona —0ug. 3auem




IlIkana ouenueanusn

Mudposoe
BbIpAaKEeHUE

Bripakenue B
0ajl1ax:

CioBecHoe
BbIpPa:KeHHe

Kputepun onieHKM HHAUKATOPOB A0CTHKeHUS TPU GopMe KOHTPOJIA:

AK3aMeH / 3a4eT ¢ OLEeHKOM

3a4der

87 -100

O1ianyao
(3auTeHO)

O1cHKa «OTJIUYHO» BBICTABIACTCS CTYACHTY, €CIH TEOPETUYCCKOE
CONiep’)KaHUE Kypca OCBOCHO  TIOMHOCTBIO, 03  mpoOelos;
MCYEPIIBIBAIOIE, IMOCIEAOBATEILHO, YETKO W JIOTUYECKH CTPOIMHO
U3JIaracT MaTepuai; CBOOOIHO CIPABISETCS C 3aJauaMH, BOPOCAMHU
W JPYTMMH BUJAMU TPUMEHCHHs 3HaHWH;, HCIOJb3yeT B OTBETE
JOTIOJTHUTEIBHBI MaTephall Bce MPEIyCMOTPEHHBIE IMPOrpaMMOi
3aJJaHHs BBIMTOJIHEHBI, KAYECTBO WX BBIMOJHEHUS OIICHEHO YHCIOM
0aymoB, OJHM3KMM K MaKCHMaJIbHOMY; aHAIM3HPYET MOJTyYCHHBIC
pe3yabTaThl, TPOSIBISIET CAMOCTOSATEIILHOCTh IPH  BBITOJHEHUU
3aJlaHu i

74 - 86

Xopo1o
(3auTeHO)

OrneHka «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIH TEOPETUYECKOe
ColepKaHHE  Kypca  OCBOGHO  MOJHOCTBIO,  HEOOXOJUMBbIE
NPAKTUYECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE
NPEeIyCMOTPEHHbIE NpPOrpaMMoOil  00ydeHUs ydeOHbIE 3alaHUs
BBITIOJIHEHBI, KAueCTBO MX BBIIOJHEHUSI JIOCTaTOYHO BBICOKOE.
CTyneHT TBep0 3HAaeT MaTepuall, TPaMOTHO U 10 CYIIECTBY U3Jaraer
€ro, He JIOMYCKasl CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

60 -73

Y nosnerBop
UTEIIBHO
(3auTeHO)

OneHka «yAOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, €CIIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIbI
HE HOCST CYILLIECTBEHHOT'O Xapaxrepa, OOJIBITMHCTBO
IIPEAYCMOTPEHHBIX IPOrpaMMOM 3aJaHUM BBIIIOJIHEHO, HO B HHX
UMEIOTCS OIIMOKH, NMPH OTBETE€ Ha IOCTABJICHHBIN BOIPOC CTYIEHT
JOMyCKAaeT HETOYHOCTH, HEJOCTATOYHO MpaBHIbHbIE (HOPMYITHUPOBKH,

OueHka «3a4Te€HO»  BBICTABIIACTCS
CTYJZIEHTY, €CJIM OTBETHI Ha BOIIPOCHI MO
TeMaM JMCLUATUTHHBI
HIOCIIEJOBATENbHBI, JOTHYECKU
U3JI0KEHBI, JOIIyCKAOTCS
HE3HAUUTENbHbIE HENOYETHl B OTBETE
CTy[JE€HTa, TaKue Kak OTCYTCTBHE
CaMOCTOSITENIbHOTO BBIBOJIA, PEUEBHIC
OLIMOKY U TIp




HAONIOIAIOTCS  HAPYIICHUS JIOTUYECKOW TMOCIIeIOBATEIbHOCTH B
M3JI0’KEHUU IPOrpaMMHOT0 MaTepHarna.

Huxe 60

HeynoBnerso
PHATEABHO

(He 3a4TeHO)

OneHka «HEyJOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIIU OH
HE 3HaeT 3HaYUTeNIbHOM YacTH MPOrpaMMHOI0 MaTepHaa, J10nycKaer
CYUIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMHU 3aTPyIHEHUSIMU
BBITIOJIHSIET MPAKTUYECKUe padoThl, HEOOXOIUMBIE MPAKTHUYECKHE
KOMITETEHIIMN HEe cPOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
MporpaMMoil o0yueHusi yu4eOHbIX 3aJaHUi HE BBITIOJHEHO, KaYeCTBO
UX BBITIOJTHEHUSI OLICHEHO YHCIIOM 0aJIJIOB, OJU3KUM K MUHUMAJIBHOMY

OrneHka «HE 3a4TEHO» BBICTABIISIETCA
CTYIEHTY, €CIU CTYACHT HE€ 3HaeT
OCHOBHBIX MOHSITHIA TEMBI
TUCIUIUIMHBI, HE  OTBEYaeT Ha
JOTIONTHUTENIbHBIE U HABOJALIUE
BOIPOCHI IIPETOIaBATETIS.




KpaTkas xapakTepucTHKA OLIeHOYHBIX CPeJACTBa

Ne | Haumenosanue |Kpamkasa xapakmepucmuxa oyenounozo cpeocmea| Ilpeocmasnenue
OUEHOYHO20 OUEHOYHO20
n/n
cpeocmea cpeocmea 6 honoe
1 2 3 4
1 {JTaGoparopHas D10 BUA yueOHOU pabOTHhI, IIEIbI0 KOTOPO sBIIsieTCs | TeMbl J1abopaTOpHBIX
pabora H3y4deHue (uccrnemoBanue, u3MepeHue)|padoT, KOHTPOJIbHbIE
XapaKTEPUCTHUK JTA00PATOPHOTO OOBEKTA. BOIIPOCHI 10 TEME
. . | 1aboparopHoit
[enp 1abopaTOPHBIX 3aHATHN: OCBOCHHE HM3y4aeMOM AGOThL
y4eOHOI JUCHMIUIMHBL, TpUOOpeTeHHe HaBBIKOB P
NPaKTUYECKOr0 MpPUMEHEHHs 3HaHUH  yueOHOH
TUCIUIUIMHBL  (JUCIHUIUIMH) C  HCIOJIb30BAHUEM
TEXHUYECKUX CPEICTB U (MIK) 000pyAOBaHUS
2{Pedepar [TpoyKT caMOCTOSITEIPHOM PaOOTHI CTY/ICHTA, Tewmsl pedepaToB
MIPEACTABISIIONTNN cCOO0M KpaTKOe U3JIOKEHUE B
MUCHbMEHHOM BH/I€ TIOJYUYEHHBIX PE3yJIbTaTOB
TEOPETUYECKOr0 aHAJIN3a ONPEAEICHHON HAyYHOU
(y1eOHO-HCCIIeTOBATENBCKOM) TEMBI, TIE aBTOP
PacKpbIBaeT CyTh UCCIETyeMON TPOOIEMBI,
MPUBOIUT PA3IUYHbIE TOUKU 3PEHUS
3 |KoutponbHast padora |CpeacTBO MPOBEPKH YMEHUU MTPUMEHSTE TIOJTyICHHEIE Kommnext

3HAHUS IS PEIICHUS 33124 OIPEISIICHHOTO THIIA TI0 TEMe
W pa3feny.

KOHTPOJIBbHBIX 3aJJaHUN
[0 BapuaHTam




MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanun

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) geaepaabHOTo
rOCyIapCTBEHHOT'O OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS

BBICIIETO OOpa30BaHUS

«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUIN TEXHOJIOTHYECKU YHUBEPCUTET
Daxynomem mexanuiecKuu

Kagpeopa [TAXT

Hanpasnenue noarorosku/cneruansaocts: 20.03.01 «Texnocdepnas 6e30macHOCTbY

JlaGoparopHblie padoThI

no aucuuniaude b1.B.12 «Texnuveckass TepMOAUHAMHUKA

Ha60paT0pHLIe 3aHATUA 1O AUCHUIIIMHEC MPOBOIJATCA B CIICHUAIIBHO O60py,Z[OBaHHBIX

nabopaTopusix € TPUMEHEHHEM HEOOXOAMMBIX CPEICTB OOydYeHHs: J1abopaTOpPHOTO

obopymoBaHus, O0Opa3lloB s HMCCIEIOBAaHWUM, MeToAuMveckux mocobuid. llenmbs mpoBeneHus
7a00paTOPHBIX PAbOT - MPAKTHYECKOE OCBOCHUE TEOPETUYECCKHX IOJOKEHUH JICKIIMOHHOTO

MaTepuana, a TakKe BbIpabOTKa CTYACHTaMU ONPEJECICHHBIX YMEHMM U HaBBIKOB
CaMOCTOSITENIbHOTO 3KCIIEPUMEHTUPOBAHUS.

[Tpu u3ydeHUH TUCIUIUIMHBI IPEAYCMaTPUBAETCS BHIMOJIHEHHE TPeX Ja00paTopHbIX padoT:
JlaGoparopHas padora 1. OnpenesieHne TenJI0eMKOCTH BO31yXa.
1.laTh ompeneneHue MaccoBOi, 00bEMHOM U MOJILHOMN TEIIIOEMKOCTSIM.
2.Kak 0003Ha4aroTCs M B KAKUX SIUHUIIAX U3MEPSIOTCS TETUIOEMKOCTH?
3.YpaBHeHHe, CBA3bIBAIOIIEE MEXY COOOM TEIIOEMKOCTH.
4.00BSICHUTH CMBICIT BEJTMYNH, BXOSAITUX B ypaBHeHHEe Maiiepa?
5.Kakwue cymecTByrOT CrioCOObI ONPECIICHHS TETUIOEMKOCTH?

6.00BACHUTD TEOPETUYECKUI METO OTPEAETICHHUS TETNIOEMKOCTH.

JlaGoparopHasi padora 2. MHMcciienoBaHue mpoueccoB M3MEHEHUS COCTOSIHMSI BJIAKHOIO
BO3/yXa.



1.0npeneneHue BIaXXKHOTO BO3/yXa, HACHIIIEHHOTO U HEHACHIIIICHHOTO BIAKHOTO
BO3/IyXa.

2.Yt10 Ha3pBaeTCs aOCOIFOTHON U OTHOCUTEIBHON BIIAYKHOCTHIO?

3.Yto Ha3pIBaeTCA BIArocoepKaHUEM BO3yXa U TEMIIEPaTypOi TOYKU POCHI?

4. Kak onpeaensitoT IIOTHOCTh U SHTAIBIIAIO BIIAXXHOTO BO3yXa?

5.Kakue nuaum n3o0paxarorcs Ha id — tuarpaMMe BJIa>KHOTO BO3ayxa?

6.Kak m300pakatoTcsi OCHOBHBIE MPOIECCHI BIAKHOTO BO3yXa Ha id — Iuarpamme.

JlaGoparopHas padora 3. UccienoBanne KpUBOH HACBILIEHUsI BOASIHOTO Mapa.

1.

2.

UYro Ha3bIBaeTCs KUMIEHUEM, Tapoo0pa30BaHUEM, HCTTApEHHEM?
Kakoii nporiecc Ha3pIBatOT cyOnumManueit u gecyonumaruei?

UYro HazbiBaeTcs ¢a3oii, (a30BbIM MEPEXOIOM U TPOUHOM TOUKOH?
N306pa3uth azoByro pT — quarpammy.

Yro Takoe TeroTa napoodbpazoBaHus’?

VYpasuenue Knaneiipona — Knaysuyca.

Marepuansl 1a00paTOPHBIX PabOT MPUBEACHBI B y4eOHO, y4eOHO-METOINYECKUX MTOCOOMSIX,
pa3paboTaHHBIX Ha Kadenpe:

1) CarneeB A.A., I'anumoBa A.T. Temno- ximamoTexHuKa : yueOHO-METOIUYECKOE MTOCOOHeE.- —
Cankr-Ilerepoypr : CBoe uzgatenscTBO , 2019 — 128 c.

2)CargeeB K.A., Xasunos M.P., CarneeB A.A., I'ymepoB @.M. «TepmonnHaMuka U OCHOBBI
Tertonepenadn» : yaeonoe nocoodue.- Hmxaexkamck : HXTHU 2016- 8lc.

Kpurepun ouenku 1abopaTopHbIX padoT

[Ipu moaroroBke k 1aboparopHoii paboTe no qucuuIuHe « TexHuyeckast TepMOJMHAMUKAY
CTYZAEHT JI0JIKEH BBINOJIHUTH CIEAYIOIINE BUIbI padoT:

MuHuMaJabHBIA MakcuMaJdbHbBII

Buabl pador 0a/L 6aJLI

CamocrosTenbHas TpopaboOTKa TEOPETHYECKOTO
MaTepHaia K 1abopaTopHOit paboTe




O3HakoMJIeHME C  YCTaHOBKOH, MNpHOOpOM, ) 4
METOJMKOHN BBITIOJIHEHHSI TA0OPAaTOPHOU PabOTHI
BrimonHenue HEOOXOAMMOT0 IKCIIEPUMEHTA 3 4
O6paboTka pe3yabTaToOB WCCIICIOBaHMS, 33 4
MOCTPOCHHE TPapUKOB ’
AHanu3 pe3ylibTaToOB MCCIECIOBAHUS U BBIBOJ IO 3 4
pabore

UTOTIO: 13,3 20

Kpurepun onenkmn:

[Ipy M3ydeHUW AUCHUIUIUHBI — [PEIyCMaTpUBACTCS BBINIOJIHEHUE mpex 1a00paTOpHBIX
pabot, 3a 3T paboTHI CTYJACHT MOXET MOJYYUTh MaKCUMalbHOE KOJ-BO OayuioB — 60. Kascoan
Jnabopamopnas paboma oyeHUBAEMCA NO C1EOYIOUUM KDUMEPUAM:

OrneHKa «OTIIMYHO» CTAaBUTCS, €CIIM MHTEpBal O0amuioB peiituara crynenra 18 < R <20 u
CTYyJIGCHT BBHINIOJIHSAET paboTy B TOJMHOM 00OBeMe C COOMIOJIeHHEeM HE0OXOaMMOM
MOCJIEI0BATEIbHOCTU TMPOBEACHUS OMNBITOB U U3MEPEHHI; CaMOCTOSATENbHO M PAlMOHAIBHO
MOHTHUPYET Heo0XoauMoe O00OpYAOBaHHE; BCE OMNBITHI MPOBOJUT B YCIOBUAX U PEXKUMAX,
o0ecreunBaroIUX MOJIyYeHHE MTPaBUIIbHBIX PE3YNIbTaTOB U BBHIBOJIOB C HaWOOJIbIIEH TOYHOCTHIO;
cobmomaer TpeOOBaHMS MPaBWJI OE30MACHOTO TpPyJa; B OTUETEe NPABUIBHO M aKKypaTHO
BBIMIOJHSET BCE 3alUCH, TAOIMIbI, PUCYHKH, YEepTeXH, IpadUKH, BBHIYUCICHHS; MPABUIBHO
OILICHUBAET TOYHOCTh PE3yJIbTaTOB U3MEPEHUI; YMEET BIMOIHITH aHAINU3 MOTPEIIHOCTEN MPSIMBIX
Y KOCBEHHBIX U3MEPEHUN.

OreHka « XOpOIIO» CTaBUTCSA, €CIIM MHTEpBaJ OayuioB peitunra cryneHta 16 < R <18 u
BBITIOJTHEHBI TPEOOBaHUS K OIIEHKE 5, HO OBLIO JOMYIIEHO JIBa - TPU HeIoueTa, Wi He Oolee
OJIHOW HErpyOOii OITMOKH U OJTHOTO HEJI0YeTA.

O1eHKa «yIOBJIETBOPUTEIIHHOY» CTAaBUTCS, €CIIM MHTEPBaJ 0ayuioB peiitunra cryaenra 13,3
< R < 16 u pabota BBINIOJIHEHA HE TOJHOCTHIO, HO O0OBEM BBITOJTHEHHOW YacTH TaKOB, YTO
MO3BOJIIET MOJYYUTh MPABUIIbHBIE PE3yJIbTaThl M BBIBOJIbI;, €CIM B XOJ€ MPOBEACHUS OMbITA U
U3MEpEHUIl OBbLIN JOMYILEHbI OMNOKHU: a) OMBIT IPOBOAUIICS B HEPALMOHAIBHBIX YCIOBUAX, YTO
MIPHUBEIIO K MOJYYEHHUIO PE3YIhTATOB C OOJIBIIION MOTPENIHOCTHIO; 0) B OTUETE JOIMYIIEHO He Ooee
JBYX TPyObIX OIINOOK; B) HE BHITIOJHEH COBCEM HMIIM BHITIOJHEH HEBEPHO aHAIN3 MOTPEIIHOCTEH.

OLIGHKa «HCYIOBJICTBOPUTCIILHO)» CTAaBUTCA, C€CIU 63.)1)1 peﬁTHHFa CTYACHTA COCTaBJIACT
R<13 u paGoTa BHITIOJIHEHA HE MTOJTHOCTHIO U O0BEM BBITTOJTHEHHOW YacTH PabOThI HE MO3BOJISET
cAenaTh MpPaBWIbHBIX BBIBOAOB; €CIM ONBITHI, H3MEPEHUs, BBIYUCICHUS, HaAOIIOIECHUS
IMMPOU3BOAMIMCH HCTIPABHUIILHO.



MuH#CcTEepCTBO HayKH U BhIcIIero oOpa3oBanus Poccuiickoit deneparyu

HmxHeKkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dhenepaibHOTo
rOCYJapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS

BBICIIET0 00pa30BaHUs

«Ka3zaHCkuil HalMOHAJIBHBINA UCCIIEIOBATENHCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

(Dakyﬂbmem MexaHuyecKutl

Kadgheopa [1AXT

Hanpasnenune noarorosku/cnermansuocts 20.03.01 «Texnocdepnasi 6e30nacHOCTb»

Tembl pedepaTos

IHo nucnuniiune b1.B.12 «Texunuyeckasi TepMOJUHAMHUKA»

1. ITapoBasa mammna Ilonsyaosa M. .

. TenoBast Teopema HepHcTa.

. OCHOBBI MEXaHUYECKOI TeopHuHr TemIoThI (110 padoraMm JlomoHocosa M.B.).

. IIpHHIIMIT COXpaHEHMS DHEPTUH MPUMECHHUTSIILHO K XUMHUYECKUM IpolieccaMm (F FGCC).

. ITapaMeTphl COCTOSHUS — SHTAJIBINS X DSHTPOIIM.

. JIpoccennpoBaHue peanbHbBIX Ta30B.

. JIBurarenu BHYTpeHHEro cropagus (ki OTro).

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

. JIBurarenu BHYTpeHHEro cropauus (ki Jusensd).

10. JIsurarenu BHYTpeHHEro cropanus (ukin TpueKiIepa).

11. "'a3oTypOUHHASA YCTAHOBKA.

12.neanpHble IUKIIBI DEAKTUBHBIX IBUTATEICH.

13. Bo3aynigast XoJoguiabHas YCTaHOBKA.

14. TTapo3KEKTOPHASL XOJOMMILHASA YCTAHOBKA.

15. AOcopOILroHHas X0JI0AUIbHAS YCTAHOBKA.




Kputepun ouenku pedeparon:

- aKTYaJbHOCTb TEMBI;

- COOTBETCTBUE COACPIKAHUS TEME;

- rmyOuHa MpopabOTKKU MaTepuaa;

- IPaBHUJIbHOCTb U MOJIHOTA UCITIOJIb30BAHNUA UCTOUYHHUKOB,
- opopmiienue pedepara.

«Omauuno» - om 17 0o 20 6annoe - npucyTCTBUE BCEX BBIIICYKA3aHHBIX TPEOOBAHMIA; 3HAHHE
U3JI0KEHHOT0 MaTepHajia, yMEHUEe IPaMOTHO M apryMEHTHPOBAHO U3JIOKHUT MPOOJIEMBI; YMEHHE
aHaTM3UpPOBaTh (PaKTHUECKUI MaTepuain, cBoOOAHO OecenoBaTh 1o J1000MY MYHKTY pedeparta,
OTBEYATh Ha ITOCTABJICHHBIE BOIIPOCHI 110 TeMe pedepaTa.

«Xopowo» - om 13 0o 16 o6annoe - Menkue 3amedanus Mo odopmiieHUIO pedepara;
HC3HAYUTCJIbHBIC TPYAHOCTHU 1O OAHOMY U3 BBIIICTICPCUUCIICHHBIX Tpe6OBaHHﬁ.

«Yooenemeopumenvno» om 10 0o 12 6annoe - rema pedepara pacKpbiTa HEAOCTATOYHO MOJTHO;
HETIOJTHBIM CITUCOK JIUTEPATyPhl M HICTOYHUKOB; 3aTPYAHCHUS B H3JI0)KEHUH MaTepraa.



MuHHCTEPCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn

HmxHeKkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dhenepaabHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS

BBICIIETO 00pa30BaHUs

«KazaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUIN TEXHOJIOTHYECKUN YHUBEPCUTET

CDaKyﬂbmem MexaHuyecKutl

Kagpeopa [TAXT

Hanpasnenue noarorosku/cnenuansuocts: 20.03.01 «Texnocdepnas 6e30nacHOCTb»

KommnuiekT 3aaHuil )it KOHTPOJIbHBIX PadoT
no aucuuiuiuHe b1.B.12 « TexHuuyeckass TepMOTUHAMUKA

[Io m3ydyennn pmuciuIIMHBI « TexXHU4YecKasi TEPMOAUHAMHUKA» CTYICHT

32049HOM (OpMBI 00yUEHHS JOIHKEH BBIIIOJIHUTH KOHTPOJIBHYIO padOTy, COCTOSIIIYIO
u3 5 3ajad4.
Homep BapmaHTa KOHTPOJBHOTO 3aJaHUSl OIpEAeseTcs] BYMS MOCIEAHUMHU
mubpamu mmdpa (IUUHOrO HOMepa cryaenta). Hanpumep, npu mudpe 2149 (nBe
nocneanue uudpsl 49). Jlng nepBoi 3amaud B KOHTPOJBHOM paboTe CTYIEHT-
3a04HMK I0JIy4aeT CIEeAYIOIINe UCXOAHbIE JaHHble: (10 mocaenHel nudpe mmdpa
9, no mpeanocinenneit nudpe mudpa 4)

® BBINNCATH YCIOBUS 3aa4y;

® PEIIEHUE CONPOBOXKJIATh KPATKUMH IOSICHEHUSIMH, B KOTOPBIX I0Ka3aTh,
Kakasi BENMYHMHA OMNpeAeNseTcs M Mo Kakoi ¢GopMylie, Kakue BEIMYUHBI
MOJICTABJISIOTCS B POPMYITy U OTKyAa OHU OepyTcs (Harpumep, U3 YCIOBUS 3a1auH,
U3 CIIPAaBOYHUKA, OIIPE/ICTICHHBI PaHee);

e mpoctaBuTh pazmepHoctu (B cucreMe CU (SI — system international));

® 33/1a4M CONPOBOXKIATh COOTBETCTBYIOLIMMH CXEMaMHU WIN AUarpaMMmamy;

e c(hopMyIHpOBaTh KPATKHE BBIBOJIBI 10 PE3YJIbTAaTAM PAaCUETOB.

KonrpoabHasi padora
3agaya Ne T/[ -1
Onpenenuts ra3oBy0 IMOCTOSHHYIO, KaKYILYIOCS MOJEKYJISPHYIO Maccy,
IUIOTHOCTb U Y/AEIBHBIM 00bEM IIPU HOPMAJIBHBIX YCIOBUAX I CMECU UJCAJIbHBIX
ra3zoB, 0OBEMHOE COJEPKAHUE KOTOPBIX 3aJ]aHO.



Haittn Takxke cpegHue MAcCOBBIE TEIUIOEMKOCTH JATOW CMECH IIpU
MOCTOSIHHOM JABJICHUW P; B MHTEpPBAJIE TeMmIeparyp OT t; A0 t, U ONpeaeauTh
KOJIMYECTBO TEIUIOTHI JJIsI ©300apHOTO HarpeBaHUsl m KI Ta30BOM cMecH OT t; JI0 to,
€CIM 3aJlaH OOIIMM HavYaIbHBIM 00BEeM 3TOM cmecu V.. JlaHHbIE mJIsS pacuera
MpUBEICHBI B Ta0M. 1.

Taomuna 1
IMocnennsis | P, Vew, | t,°C | t2, | Ilpeamocaenusist O0BeMHBIH cocTaB
uugpa oap m3 C | umudpa mmdpa ra3oBoii cMecH
mudpa N2 02 H: | CO2
0 1 50 100 | 500 0 70 20 10
1 3 60 200 | 600 1 70 10 20
2 5 70 300 | 700 2 60 10 30
3 7 80 400 | 600 3 50 10 40
4 9 90 100 | 400 4 40 5 55
5 2 40 200 | 500 5 30 20 50
6 4 30 300 | 600 6 20 10 70
7 6 20 400 | 700 7 50 5 45
8 8 10 100 | 500 8 45 5 50
9 10 100 200 | 600 9 10 20 70

3ajauy clielyeT pemaTh ¢ y4eTOM HEIMHEHHOM 3aBUCUMOCTHU TEMJI0EMKOCTH
ra3oB OT TeMIepaTypsl c= f(T). 3HaueHus ¢, t, my NPUBEIECHbI B MPHUIIOKEHUU

(tabin.Il.1.) METOAUYECKUX  YKa3aHWH «TerorexHuka. TexHnueckas
TepMouHamMuKa. Teronepenada». HamoMuHaeM, 4TO c,, =D r¢; =Cu/ Poy iy »

pCM = l/VCM 5 pvc,u = RCMT > RCM = luR//u(:M’ IUR = 8314 ﬂDfC/(KMOﬂbK), /’lau = Zrz/’lz 5 pc/w(H“y.)

i=l1

- INIOTHOCTH CMECH TIpU HopManbHbIX yenoBusx (T,y=273 K, p,, =1,013-10° Ia).

3agaya Ne T/I - 2.

m KI Ta3a pacuMpsieTcsl MOJMTPONHO C IOKa3aTejIeM IMOJIUTPONbl N OT
HAYaJIbHOIO COCTOSIHMSI C MapaMeTpaMud pid t; 10 KOHEYHOIO JaBJICHUS Da.
Onpenenuts TemnoTy Q, pabory L, u3mMeHenue BHyTpeHHed »sHepruu AU,
sHTabnuu AH u sTponuu AS. CuntaTh, 4TO c=const.

N3006pa3utk npoliecc Ha pv-auarpamme 6e3 cobiroaeHus maciitada. Jlanabie
JUJISL pacdeTa MpUBEIeHbI B Ta01.2.

Tabmuma 2
Hocaennsis I'as m, K N2 Hpenmnocenuss p1, t1,°C p2,
uudppa uudpa mudpa Mlla Mlla
mmdpa
0 No 10 1,0 0 0,2 10 0,8
1 02 20 1,1 1 0,4 15 2,0
2 H> 30 1,2 2 0,6 20 3,0
3 CO2 40 1,3 3 0,8 25 6,4
4 N2 50 1,4 4 1,0 30 8,0
5 02 60 1,0 5 1,2 50 12,0
6 H» 70 1,1 6 1,4 70 14,0
7 CO2 80 1,2 7 1,6 100 16,0




8 N2 90 1,3 8 1,8 120 18,0
9 02 100 1,4 9 2,0 140 20,0

3amaya Ne T/ — 3.

BoasHoli map mpu naBieHUHM P; U TEMIEpaTtype ti, IPOCCEIHUpyeTrcs M0
naBieHus p;. OnpenenuTb HEM3BECTHBIEC TapaMeTphl rapa h, v, s B Hayase 1 B KOHIIE
JpoccenupoBanus U motepio paborocnocooHoctr Dy=ToAs.

[IpunsaTh TeMIepaTypy OKpY’XKarolleil cpenbl paBHOM to. W300pa3uTh
nporeccsl Ha hs-auarpaMme (CM.B  MPHJIOXKEHUHM METOJWYECKUE YyKa3zaHUus
«Temnorexnuka. TexHnueckas TepMoarHaMuUKa. Teronepeaayda).

JlanHbie 17151 pacueTa IpuBeAeHbI B Ta01.3.

Ta0muna 3
IMocaennsis t1, °C pi,MIla | IIpexnocaenusia | p2, MIla to, °C
uudgpa nudpa muppa
mudpa
0 700 50 0 0,5 10
1 600 30 1 0,3 15
2 500 20 2 0,2 20
3 400 10 3 0,1 25
4 300 5 4 0,05 30
5 650 50 5 0,5 10
6 550 30 6 0,3 15
7 450 20 7 0,2 20
8 350 10 8 0,1 25
9 500 30 9 0,3 30

3agaya Ne T/I — 4.

Onpenenuth XOJNOAWIBHBIA KO3 duIMEHT ¢ MapOKOMIIPECCHOHHOM
aMMHUAYHOU XOJIOAMJIBHOM YCTaHOBKH (C JPOCCEIEM), MACCOBBIN pacxoj aMMHaKa
m, KI/C ¥ TEOPETUYECKYIO MOIIHOCTh NMpUBOa KoMpeccopa Niownp. IO 33JaHHBIM
3HAYEHUsAM TeMIEparypbl BiaxkHOro mnapa NH; Ha BXome B komrmpeccop t; u
TEMIIEPATYpe CyXOro  HACBIIIEHHOIO Mapa 3a KOMIIpECCopoM t, W
XOJIOAONPOU3BOAUTEIBLHOCTH YCTAaHOBKH Q.

N300pa3uTh cxemy yCTaHOBKUM M UK Ha Ts — nuarpamme. JlanHbie miis
pacuera npuBeIeHbI B Ta01.4.

TabGnumna 4
Hocaexnss t1, °C t2, °C Ipeanociexnss Q, kBt
uudpa mudppa uudpa mudppa
0 -10 40 0 150
1 -15 35 1 180
2 -20 30 2 200
3 -25 25 3 220
4 -20 15 4 250
5 -25 20 5 280




6 -20 25 6 300
7 -15 20 7 160
8 -10 25 8 190
9 -15 30 9 200

Hanomuanwm: f = ?—2 ) qzzhl—h4, lu:ql—qzzhz—hl, qlzhz—h3:h2—h4 (3—4 — IIponuecc
y
I[pOCCCJ'II/IpOBaHI/IH). HpH aI[I/IaGaTHOM cXXaTtTuu S]ZSQZCOI’IS'[, IIOOTOMY CTCIICHDb

S” — S'
CYXOCTH B T.1 MOKHO PacCYMTaTh KaK x = 2"
Sy TS
1 1
I1€ S@ — COOTBETCTBEHHO 3HAYEHHE DHTPONUU IIPU  YKa3aHHBIX

TeMmreparypax, U3  npuioxeHus  (tabm.Il2) MeToauyeckux — yKazaHHM
«Termnorexnuka. TexHnueckas TepMoAMHAMUKA. Terutonepenaya.

3agaya Ne TJI - S.

[TyTem cpaBHUTEIHHOTO pacueTa MoKa3aTh IEJIeCO00pa3sHOCTh MPUMEHECHHS
rapa BBICOKMX HAYaJbHBIX MAapaMETPOB M HU3KOIO KOHEYHOI'O [AaBJICHUS aH
mpuMepe MapoCUIIOBOW yCTaHOBKH, pabortaromieit mo nukiny Penkuna. J{ms storo
OIpeNEeUTh MpeamnojiaraeMoe Tterionagenue, tepmuueckund KIIJI mukna u
YAEIBHBIA pacxol Iapa JJis AByX BapUaHTOB 3HAUYCHUM HAYaJbHBIX U KOHEUYHBIX
napaMeTpoB napa. YKa3aTb KOHEYHOE 3HAUCHUE CTETIEHU CYXOCTH X, (TIPH AaBJIECHUU
p2) Ha Ts- u hs-guarpammax.

N300pa3utk cxemy MnpocTeinei MapoCcUIOBOM YCTAaHOBKM W J1aTh KPaTKOE
onucaHue ee padoThl. JlaHHbIE A pelIeHus 3a]a4u B3ATh U3 Ta0J.5.

TaOmuma 5
IHocnenuss ITapamerpsl napa I IIpennociennsas IHapamerpsl napa 11
uudpa BAPHAHT uudpa mudpa BAPHAHT
mudpa p1, t,°C | p2,klla p1, t1, °C | p2,klla
MlIla MlIla
0 1,5 250 80 0 8,0 480 3
1 2,0 300 70 1 9,0 480 4
2 2,5 325 90 2 10,0 500 4
3 2,0 350 100 3 11,0 520 4
4 2,5 375 110 4 12,0 530 5
5 3,0 350 90 5 12,0 540 3
6 3,5 370 80 6 13,0 550 4
7 3,0 400 70 7 14,0 560 4
8 4,0 425 90 8 14,0 580 5
9 4,5 400 100 9 15,0 600 5

KpuTtepun oieHKH KOHTPOJIbHOH padoThI:

KonTponbhast pabota orieHuBaeTcs Ha «omauunoy om 17 oo 20 éannos:
ecny 4 3a7a4n BBITIOJHEHBI TPABUIIBHO, a B OJTHOM 3a/1a4€ UMEIOTCSI HEA0YETHI, T.€.
paBIIIbHO BBIMONIHEHO 88-100% padoThl.



KonTposbHas pabota onieHuBaeTCs Ha «xopouioy om 14 0o 17 6annoe: ecnu
3 3a7auM BBIMOJHEHBI MPABWIBHO, & B JIBYX 3aJladyaX MMEIOTCS HEIOYeThl, T.€.
MPaBUIILHO BBIMOIHEHO 72-84% paloTHhl.

KonTtpomarsHas paboTta orieHUBaeTCs Ha «yoosiemeopumenvho» om 10 0o 14
0annoe: ecnu 3 3aayu BBINOJHEHbI MPAaBUIIBHO, a B JIBYX 3ajayax JOIMYyIICHbI
OIIHUOKHM T.€. IPABUIBHO BBITIOJIHEHO 56-68% paboTHhl.

KoHTtposibHast paboTa OLIEHUBAETCS HA «HEYOO61eMBOPUMENTbHO»: €CIIU 2
3aJlayd BBINIOJIHEHBl NpPaBUJIBHO, a B TPEX 3aJadyax MMEIOTCS HEAOYEThl WA
JIOTyIIEeHbI OOk MeHee 55 % paboThl.
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