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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHaTM3UpOBaTh U MOJICITUPOBATH (PU3HUECKHUE TIPOIIECCHI B DJIEMEHTaX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
NJI-3 YMeeT npuUMEHSTh pa3inyuHble MOAXO0/IbI K pacyeTy MPOIECCOB TEIIOMAcCOIIepeHoca B
3aBHCUMOCTH OT PEKUMHBIX ITapaMeTPOB pabOTHI JIEMEHTOB YHEPreTUIECKOTO
000opyIoBaHUs

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. Onpenenenne TEIUIOBBIX HATPY30K M CKOPOCTEH JABMKEHUS MexX(pa3HbIX TOBEPXHOCTEH
npu KuneHnu ceepxrekydero renus (Konrponbnas pabora)
2. PacueT TepMHUYECKHX CONPOTHBIICHHI NIPU MCTIapeHuu u KoHaeHcanuu (KonTposbHas
pabora)

®dopma peanmszanuu: YcTHas popma
1. Meronsr onpenenenus popm MexdazHbix moBepxHocteid (Komioksruym)
2. [IpumeHeHne KMHETUYECKOTO ypaBHeHUs bosbiiMaHa il penieHus 3a1a4 Terio-
MacconepeHoca Ha rpanuiax pasnena ¢as (Komioksuym)

BPC aucuunjavHbl

2 cemecTp
Beca KOHTpOIBHBIX MEepOTIPUATHH, %o
HNunekc KM- | KM- | KM- | KM-
Paznen qucuuImmHb KM- 1 2 3 4

Cpox KM: 6 8 12 16

ITocTranoBka 3ama4 pacucTa UCrapCHrd U KOHACHCAINN
OJTHOKOMIIOHEHTHOM CpCAbl U TTapOra3oBbIX cMmeceit

ITocraHOoBKa 337124 pacyeTa UCIIAPEHMS U KOHJICHCAllUU
OJHOKOMITOHEHTHOM Cpe/ibl U Mapora3oBbIX CMECEN

Mertoasbl pacueTa TEPMUUYECKUX COMPOTUBIICHUMN, OTIPEICTICHHBIX B
m.1

Mertoasbl pacueTa TEPMUUYECKUX COMPOTUBIICHUMN, OTIPEICTICHHBIX B
m.1

O630p MCETOHOB PCIICHUA KUHCTUYCCKOI'O YPABHCHUA bonriMana
MPUMCHHUTCIIBHO K 3aa4aM UCIIapCHUA-KOHACHCAIIUH

O630p MCETOHOB PCIICHUA KUHCTUYCCKOI'O YPABHCHUA bonriMana
MPUMCHHUTCIIBHO K 3a1a4aM UCIIapCHUA-KOHACHCAIIUH

PCSyﬂBTaTBI HCCIICAO0BaHHUA 3aa1 UCITApCHUA-KOHACHCAIIUN




PesynbpTaThl ccnenoBaHus 3a1a49 UCIIapEHUSI-KOHICHC AN

Pemrenne MMPUKJIAAHBIX 3a1a4

Kunenne CBEPXTEKYUYCTO I'CJInA

[Tpouecchl KpUOBaAKYyMUPOBAHHUS

KOHI[CHC&I_II/IH ImapoB METAJLJI0OB

Omnpenenenne popM Mexpa3zHbIX TOBEPXHOCTEN MPU IIepeHoca
MacChl, IMITYJIbCa, SHEPTUH.

COHOIFOMHUHECIIEHIIAA

Bec KM:

25

20

35

20

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 0131 OYeHKU 3aNJIAHUPOBAHHBIX PE3YIbIMANO8 00YUeHUs RO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOopamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

[K-1 NJ-3nk-1 YMeeT npuMeHsTh | 3HaTh: [IpumeneHne KHNHETUYECKOro YpaBHEHU bosibliMaHa U1 pereHus 3a1a4
pa3iuuHble  MOAXOABl K | pacUeTHO-TEOPETHYECKUE U | TeIJI0-MaccollepeHoca Ha rpanuiax pasnena ¢as (Komioksuym)
pacuery IIPOLIECCOB | IKCIEPUMEHTAIbHbIE Pacuer TepMudecKkux CONMPOTUBICHUH MPU UCTIAPEHUU U KOHJCHCAIIUU
TEIIOMacCoIepeHoca B | METOJIbI HCCTIEI0OBAHUS (KontpomnpHas padora)
3aBUCUMOCTH OT PEKHUMHBIX | TEIJIOTUIPABINYECKUX OrnpezienieHne TEIIOBBIX HATPY30K U CKOPOCTEH ABMKEHUS MEXK(Da3HBIX
napaMeTpoB paboThI | MPOLIECCOB B YCIOBUSIX MOBEPXHOCTEN pH KHUIeHuu cBepxrekydero renus (Kontponbnas pabota)
9JIEMEHTOB 3HAYUTEIIBHOTO OTKIIOHCHHsT | MeTosl onpesenenus hopM MexdasHbix mopepxaocteit (Komioksmym)
SHEPreTUIECKOro OT COCTOSIHUS
o0opynoBaHus TEPMOIMHAMHYECKOTO

paBHOBECHS U IPUHIIUIIBI UX
MO/JICIIMPOBAHUS B
KOHKPETHBIX TEXHUYECKHX
crcTemMax

Croco0bl pacyera
CYIIECTBEHHO
HEPaBHOBECHBIX MPOLIECCOB
nepeHoca C 1eNbo
MPUMEHEHHS UX Ha
MIpaKTUKE JJi pa3paboTKu
SHEProHanpsHKEHHOTO
o0opyI0BaHUs, MATUH U
anmnapaTroB BBICOKHX
TEXHOJIOTHI

YMers:

aHAJM3UPOBATh




nH(pOPMAIIHIO O
TEXHOJIOTHSIX
OCYIIECTBICHUS
CYIIECTBEHHO
HEPaBHOBECHBIX MPOIIECCOB
nepeHoca

MIPUMEHSITh COBPEMCHHBIE
METOJIbI HCCIICIOBAHNS,
MIPOBONTH TEXHUYCCKUE
WCIIBITaHUA U (UJTN) HayYHbIE
JKCIICPUMECHTHI;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. IlpumeHeHne KMHETHYECKOT0 YpaBHeHHsl bobiiMana u1s pemienus 3agaq
TeIJIO-MAacCOoNepeHoca Ha rPaHnuax pasaesa ¢gas

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBHOIO Meponpusitusi: CTyleHTy BblIacTCs 3alaHue, NaeTcs
BpeMs Ha PEILIECHUE, 3aTEM IIPOU3BOAUTCS OIIPOC.

KpaTkoe conep:kanue 3a1aHusi:
[TpuBecTH pacueTHO-TEOPETUICCKUE U IKCIIEPUMEHTAIBLHBIC METOIbI UCCIICIOBAHUS
TETUIOTUAPABIMYCCKHUX TPOILIECCOB B YCIOBUSAX 3HAYMTEIHHOTO OTKJIOHEHHS OT COCTOSHHSI
TEPMOJUHAMHYECKOTO PABHOBECHS U TIPUHIIUIIBI UX MOJICIIMPOBAHUS B KOHKPETHBIX
TEXHUYECKHUX cucTemax. Onucarh HauboJiee YacTo UCIOIb3yEeMbIC METO/IbI PEIICHUS
KHHETUYIECKOTO ypaBHeHHs bosbiimaHa.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: CIOCOObI pacuera 1.Tepmuueckue CONPOTUBIICHUS: BHELITHEE
CYILIECTBEHHO HEPaBHOBECHBIX (razogmHamuueckoe), MexdasHoe, MICHKH KOHIeH caTa.
IIPOLIECCOB  TIEPEHOCA C  LENIBI0 Ponp kaxx0ro B 3aBUCUMOCTH OT HHTEHCUBHOCTHU
MPUMEHEHUs MX HA MPAKTUKE IS rpoiiecca.

pa3paboTKK 3HEProHanpsKEHHOrO 2.0030p Memo008 peulenus KUHeMUYEeCKO20 YPAGHEHUS.
o0opynoBaHus, MalluH u bonvymana npumenumenvro k 3a0auam ucnapeHus-
armnapaTroB BEICOKUX TEXHOJOTHI KonOeHcayuu. JIuneiiHast Teopusi. MOMEHTHBIM METO

peuieHuss ONHOMEpHBIX 3a1a4. [Ipsamoe uncnennoe
pelieHre KUHeTn4eckoro ypaBHeHus bomibimana (st
pa3HbIX uncen Knyzacena, MHOroMepHbI€ 3a/1aun).
[IpsiMmoe cTaTucTdeCKOe MOIeIupoBaHue. MoenbHbIe
YpaBHEHUS.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHUs: 3aJaHIe BBIMIOTHEHO, TaHbI OTBETHI Ha JIOII.
BIIOPOCHI.

Oyenka: HE 3a4TEHO
Onucanue xapakxmepucmuku blNOJIHeHUs: 3HaHUs: 3aJaHle He BBITIOTHEHO

KM-2. Pacyer TepMHYeCKHX CONPOTHBJICHUI IPH MCIIADEHUH W KOHACHCALUH

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHUs KOHTPOJbHOro Meponpusitusi: Crernoil BbIOOp OmiieTa ¢ HOMEPOM
BapHaHTa KOHTPOJILHOW pabOThI, BpeMs Ha pelICHHE.

KpaTKOQ CoA€cpKaHME 3alaHUA:




Ha BeptukanbHolt MenHOM cTeHke TonuuHon 6=1mM u BeicoToit H = 0,1M KOHIEHCHpYyeTCs
ra3000pa3HbIid KUCIOPOI Tpu atMochepHoM faBiaeHuu. C apyroi CTOPOHBI 3Ta CTEHKA
OXJIAXAACTCsl TOTOKOM KUJIKOTO a30Ta, HAXOIAIIUMCS B COCTOSTHUM HACBIIICHUS TIPU
aTMoc(hepHOM TaBICHUH U ABUKYIIEMCS BJIOJIb TIOBEPXHOCTU CTEHKHU CO CKOPOCTHIO 1M/C.
Uemy paBHa TeMIiepaTrypa CTEHKHU?

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMeTh: NPUMEHATH COBPEMECHHBIE 1.Pemiennie ypaBHEHUsI COXpaHEHHsI SHEPTUU B

METO/BbI UCCIIEJOBAHNUs, IIPOBOJUTH UHTETPAIBHON (POPMYIUPOBKE IS 33/1a4 HHTEHCUBHOTO
TEXHUYECKUE HUCHBbITAaHUA U (WJIN) HCIIapeHUs U KOHJIEHCALUH B paMKaX MEXaHUKHU
Hay4HbIE YKCIIEPUMEHTHI; CIUIOIIHBIX Cpex.

2.IlpuMeHeHre 3aKOHOB COXPaHEHHs B
muddepeHManbHON GopMe AT peleHus 3a1a41 O
KOH/IEHCAIlMM YUCTOTrO IIapa Ha HOBEPXHOCTH.

3.3aK0OHBI COXPAHEHHUS B BUJIE BhIPAXKEHUN
MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. PacueT TemioBoro
IIOTOKA JUIsl CBOOOJTHOMOJIEKYJISIPHOTO TIpEIea.
4.1IpuOnu>keHHbIN MeTO]] OIpeiesIeHHsI TeIIonepeHoca
yepes CI0W pa3peKeHHOro raza npu Mpou3BOJIbHBIX
yucnax Kayncena. IIpumeps! npumenenus uis
HaHOPa3MEPHBIX CUCTEM

5.0npenenenue MIOTHOCTH OTOKA MacChl IpU
MHTEHCUBHOW KOHJIEHCALIUHU C TOMOIIIBIO
MPUOIMKEHHOTO COOTHOIICHUS, TOJIy4eHHOTO Ha Oa3e
MOJIEKYJISIPHO-KMHETHYECKOM Teopun. CpaBHEHUE ¢
pe3yJibTaTaMi NPUMEHEHUS TPAJUIMOHHOTO OAX0/1a
6.Bnustaue k03 pULIMEeHTOB HCcTIapeHnss 1 KOHAEHCAIHH.
Crnioco6 nepecueTa pe3yJbTaTOB PEHICHUS 3a/1a4l 00
WHTEHCUBHOW KOHJIEHCALUU

7.11penenbHble 3HaUEHUS KO3PPUIIMEHTOB KOHACHC AN
U YAEIbHBIX TOTOKOB MaCChl

8.IlprMeHeHre MeTOJ0B MOJIEKYJISIPHON AUHAMUKH JUIS
3aJja4 SHEpPro-MaccornepeHoca B IByX(a3HbIX cucTeMax
9.Ucnapenue u KoOHAEHCAUS IPYU HATUYUHU
HEKOHJIEHCUPYEMBbIX KOMIIOHEHTOB

10.0Omnpenenenne npeaenbHON MIOTHOCTH rasa Mpu
3alMpaHuy KOHJIEHCAIMY U3 I1apOra3oBoil Cpeibl

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 6blnoIHeHus 3Hanus: Bee 3a1aun pereHsl.

OMBHKCI.’ HC 3a4TCHO
Onucanue XapakmepucmuKku 6blNOJHEeHUsl 3HAHUA. 33)13‘—11/1 HEC PCIICHEBI

KM-3. OnpenesieHue TemJIOBbIX HATPY30K M CKOPOCTEH IBUKEHHSI MesK(Pa3HbIX
MOBEPXHOCTENH NMPU KUNEHUH CBEPXTEKYYero reius

®opmbl peaausanun: [Tucpmennas padbora
Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec konTposbHoro meponpusitusi B BPC: 35




IIpoueaypa mpoBeaeHUs KOHTPOJbHOro Meponpusitusi: Crernoil BeIOOp OmiieTa ¢ HOMEPOM
BapHaHTa KOHTPOJIbHOW pabOThl, BpeMs Ha PELICHHUE.

Kparkoe cogepxxanue 3agaHus:
B kanusuispe HaxoauTcst 00beM CBEPXTEKYyUero reiusi, aauHa koroporo | cocrasnsier 10,4 cm.
Temmneparypa renus pasHa /,7 K . [Ipu nogade k 01HOM n3 Mex(a3HbIX TOBEPXHOCTEH
TEIJIOBOM Harpy3ku 60 Bm/m2 nepembruka renus [l npuxoauT B ABMKEHUE K HCTOYHUKY
Ter1oThl. Onpenenure HaudboIbIINUN AUAMETP, IPH KOTOPOM 3TO BO3MOKHO. Y KaKUTE
HaIpaBJICHUE JIBI)KEHUS IEPEMBIUKH U HAaWUTE €€ CKOPOCTh MPHU BABOE OOJIBIIEM JHAMETPE.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: aHAIM3UPOBATh 1.PacueT BocCTaHOBUTENBHBIX HAIPY30K IPU KUIIEHUU

UHPOPMALII0 O  TEXHOJOTHUSX renus-1l Ha HarpeBaTeNsAX UWIMHAPUYECKON U IIApOBOU

OCYILIECTBIICHUS CYILLIECTBEHHO (bopmbI

HEPAaBHOBECHBIX IIPOLIECCOB 2.2BOJIONMS TAPOBBIX IJIEHOK NP KUMeHuu renus-|1.

repeHoca [IpuOnmxeHHbIN NOAX0A U pacyeT Ha OCHOBE YPaBHEHUS
Pones

3.[IBuxenue nepembruek renus-1l B kanwspax npu
HaJIMYUU OCEBOT'0 TEIUIOBOI'O ITOTOKA

4.0npenenenue Gopmbl MeK(}Pa3zHOM TOBEPXHOCTH a30Ta
IIpY [JIaBAaHUU B HEM Karuid Boabl. OTiauuus OT
TPAIULUOHHBIX «TUAPOCTATUUECKUX» 3a]a4
5.0co0eHHOCTH HBOJIIOLIMH [TAPOBBIX 00pa30BaHUl Ha
HarpeBaressixX UINHAPUYECKON U IapoBoi (GOpMBI,
IIOTPY>KEHHBIX B KUJAKOCTH C HU3KOW U BBICOKOM
3(PEKTUBHOCTHIO TEILIONIEPEHOCA

6.Ilpumenenue ypaBHeHus Panes 1 penienus 3a1a4u o
CXJIOTIBIBAHUY IApOTa30BOT0 ITY3bIPsI IPU
coHoMmoMHUHeceHuu. [lpubnuxenHoe onvcanue
sABJICHUS HOPMUPOBAHUS yIaPHOI BOIHBI BHYTPU
y3bIps

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHus: 3aaada pereHa

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHUs: 3a1ada He pelIeHa

KM-4. MeToas! onpeaenenusi gopm Me:kga3HbIX NOBEPXHOCTe

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Komamoksuym

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHsi KOHTPOJIbHOr0 MeponpusaTusi: CTyIeHTY BBIIAETCS 3a/JaHuE, JaeTcs
BpeMs Ha pelleHue, 3aTeM ITPOU3BOANUTCS OMPOC.

Kparkoe cogepxkanue 3agjaHus:
[lepeuncnuTh N3BECTHBIE METO/IBI OIIpeeaeHHs PopM MeK(]a3HbIX TOBEPXHOCTEH, NaTh

KaX/I0My MOApOOHOE OOBSICHEHHE.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: pPaCYCTHO-TCOPCTUICCKUC U ‘ l.KpI/IBa}I KHUIICHUA CBCPXTCKYUCTO I'CIIN. IIukoBas u




OKCIICPUMCEHTAJIBHBIC
HCCICO0BaHUA
TECIIOTUAPABIIMYCCKUX IIPOLECCOB
B YCII0BUAX 3HAYUTCIIBHOI'O
OTKJIOHCHHA oT COCTOsAHUA
TCPMOANHAMHUYCCKOI'0 paBHOBCCUA
W IIPUHOUIIBI UX MOJCIUPOBAHHA B
KOHKPCTHBIX TCXHUYCCKUX
CHCTEMax

METOIBI

"BOCCTaHOBUTENIbHAA" TEIJIOBAst HAarpy3ka. Pacuer
"BOCCTAaHOBUTEIBHON'" TEMJIOBON HArpy3KH IO JIMHEHHON
Teopuu U B 001eM ciy4dae. [lepenoc reria uepes
MApOBYIO TUIEHKY JUISl HEJIMHEUHBIX 3a7a4 B OJJTHOMEPHOM
U AByMepHOU noctaHoBke. [lepeHoc macchl u sHEpruu B
OTpaHUYEHHOW MAapOBOI 00JIACTH TPU HATUYUU
rpaJyeHTa TeMIeparyp Ha MeK(pa3HOM MOBEPXHOCTH.
Pacuer 3BoMOIIMK TAPOBOH MJICHKH MPH OOJBIINX
TEIUIOBBIX HArpy3Kax JJjisl MIOCKOT0, IUINHAPUIECKOTO U
chepuueckoro HarpeBateneidl. OCOOCHHOCTH
terooomena B Hell mpu moHm»XeHHOM rpaBUTAIUN.
3aauM TEMJIONEPEHOCca B KallUJUIIPHO-IIOPUCTOM TeEJE,
3anonHeHHoM Hell. Pacuet npoueccoB nepenoca B
€AMHUYHOM KalWUIIpe IPU HAIUYUU IPOAO0IBHOIO
TEIUIOBOTO MOTOKA.

2.Posnb HanpaBiIeHHOCTH MOTOKOB NPU KPUOKOHACHCALUN
(mecybnumanun). Pacuer TeronepeHoca B 00651acTu
HENPUMEHUMOCTH 3aKOHOB I'PAaJJUEHTHOIO THIIA.
[IpuMepsl pacdyeTa TEUEHUH, XapaKTEPU3YEMBbIX MaJIbIMU
yrcnamu KHyzceHa, ¢ y4eToM CHIBHOM
HEPaBHOBECHOCTH Ha MeX(]a3HOH rpaHuIe.

3.Ponb npoueccoB nepeHoca Ha Mex(azHOi
MIOBEPXHOCTHU IIPU ONPEJEIIEHUN O0LIET0 TEPMUUECKOTO
COIMPOTHUBIICHUS B CUCTEME: Map — IJIEHKA KOHJeHCcaTa —
CTEHKA KOH/IEHCATOpa — OXJIAXKIAIOLIUI TETJIOHOCUTEIIb.
Brnusinue HekoHIeHCHpyeMbIX Ta30B. ConocTaBieHue
Pe3yJIbTaTOB pacyeTa ¢ SKCIEPUMEHTAIbHBIMU JIaHHBIMH.
4.3aBucuMocTh (opMBbl MeK(pazHOM MOBEPXHOCTH OT
croco0a Mo/IBOJIa TEIJIOTHI K TpaHMIle pasjaena (a3 map-
KHUJIKOCTb. COOTBETCTBYIOIIAsA KiaccuuKalus 3a1au
TerioMaccoreperoca. [lnaBanue ropsiunx Kamnesb B
XOJIOIHBIX KHUIKOCTAX. [[neHouHOe Kunenue HerorpeTon
BOJIbl HA HArpeBaTeNsX pa3aIndyHoN (GOpMBbL. DBOITIOLUS
NapoBbIX MIeHOK. HeoOXoauMocTh MpUMeHeHUs IpU
ONMCAaHWU HEPABHOBECHBIX IPAHUYHBIX YCIOBUH.

5. CymrHocTs siBiieHUs. MaTeMaTH4ecKoe OMMCaHue:
YpaBHEHUSI COXPAHEHUS ISl )KUJIKOCTH U TapOra3oBoi
CMECH; YHUBEPCAIIbHBIE U CIIEIIUAJIBHBIE YCIIOBUS
COBMECTHOCTH. BiusiHue ucnapeHus-KoHAeHcauu Ha
MeX(}a3HOI MOBEPXHOCTH HA XapaKTEPUCTHKH MpoLecca.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO

Onucanue XapakmepucmuKku 6blNOJIHEeHUs 3HAHUA. 3a)IaHI/Ie BBITTOJIHEHO

Ol{eHKa.’ HC 3a4TCHO

Onucanue XapakmepucmuKu 6blNOJIHEeHUsl 3HAHUA. 3a)IaHI/Ie HE BBIIIOJITHCHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Pe3ynbratrhl Hccaen0BaHus IPOLIECCOB MHTEHCUBHOTO UCIIAPEHUS U KOHJEHCALIUH
METOJaMH MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUHN.

2. IlomyuuTe pemieHus ypaBHEHHI COXpaHEHHs UMITYJIbCa IS 334a4H IJICHOYHOM
KOHJICHCALIUX HENOIBUYKHOTO B ITPOJOJILHOM HAIIPABJIICHUH BOASIHOTO I1apa Ha BEPTUKAJIBHON
NOBEPXHOCTH BbICOTOM H = (). Im . HaliguTe CKOPOCTH IBHKEHUS Napa M KHUIKOCTH BOJIN3U
rpaHuIbl pasjena ¢as, eciiv U3BECTHO, YTO JaBJIeHHUE KOHIeHcupytouierocs napa /05 Ila, a
TEeMIIepaTypa MOBEPXHOCTH, HA KOTOPOM OCYLIECTBIISAETCS KOHICHCALUsL, TOAAEPKUBACTCS
MOCTOSTHHOM M paBHOM TW = 363K.

IIpoueaypa npoBenenust
Crnenoii BeIOOp Ousieta, Bpemst [s1 OTBETa, OTBET MPEIo1aBaTeto

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJ-3nk-1 YMeeT npuMeHSITh pa3iuyHbIe MOJX0/bI K PacyeTy
MIPOLIECCOB TEIMJIOMACCONEPEHOCa B 3aBUCUMOCTH OT PEKUMHBIX MTapaMeTpOB PadOTHI 2JIEMEHTOB
HHEPTETUIECKOTO 000PYIOBaAHHS

Bonpocel, 3a1anns
1.1. UccnenoBanue 3a1a4 UCTIapeHUs] U KOHJEHCAIIUU HA OCHOBE UHTETPAJIbHOM
(bOpMyYIHPOBKH 3aKOHOB COXPAHEHUS MACChl, UMITYJIbCA, SHEPTUU /IS CIJIOLIHBIX CPe
2. B kanwisipe HaXOIUTCs 00bEM CBEPXTEKYUero rejus, JuinHa kotoporo | cocrasnser 10,4
cm. Temneparypa renus pasHa /,7 K . Ilpu nogaue k ogHoi U3 Mex@a3HbIX MOBEPXHOCTEH
TEIUI0BOM Harpy3ku 60 Bm/m2 mnepembruka renus Il mpuxoaut B JBUKEHHE K UICTOUHUKY
Ter1oThl. OnpeenuTe HauOoIbIIMKA AUAMETP, IPH KOTOPOM 3TO BOZMOXKHO. Y KQKUTE
HaIpaBJIEHUE IBU)KEHUS TIEPEMBIUKY U HalJUTE €€ CKOPOCTh MPHU BABOE OOJIBIIEM JHAMETPE.
Iemuit Hopu T=1,70 K

[TnotHOCTS | 77 S [TnotHOCTS | I
(xr/m3) (ITac) (Ix/kr-K) | (xr/m3) (Jx/kr)
145,3 1,3-10-6 | 398,0 0,4 22000,0

2. 1. IlpumeHeHue 3aKOHOB COXpaHeHus B MU depeHInaTbHOM BUAE JIs peIIeHUs 33/1a4H O
KOHJIEHCAllUU YUCTOTO Mapa

2. B nnockoli mi1acTiHE U3 HEP/KABEIOLIEHN CTaIN TONINUHON 2 MM, HAXOASIIEHCS B
OKpYXXalolIel cpejie MpH HOPMaIbHOM jaaBieHnd, npojenani 100 mapamieabHBIX TPOAOIBHBIX
CKBO3HBIX 3a30POB, KX/IbIH M3 KOTOPLIX uMeeT Tonuny /Oum (Ium = 10-9 m). Temnepatypa
JIeBOM TIOBEpXHOCTH IiacTUHBl paBHa 298 K , a mpasoii 293 K. Uemy paBHa IJIOTHOCTh
TEIUIOBOTO TIOTOKA, MIEPEAABAEMOr0 Yepe3 MIacTUHy? TennonpoBoJHOCTh HEPKABEIOLIEN
cram — 14 Bm/mK.

3.1. [IpencraBneHune 3aKOHOB COXPaHEHUSI METOIaMU MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Pacuer TernoBoro noroka Jyist CBOOOIHOMOJIEKYJIIPHOTO TIpeAesa U Iepexo HoN o0aacTu
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2. Ha BepTUKaIIbHOM METHOM CTEHKE TONIMHON d=/MmMm U BbicOTOU H = (), IM KOHACHCUPYETCS
ra3000pa3HbIi aproH mpu arMoceproM nasiaeHur. C Ipyroil CTOPOHBI 3Ta CTEHKA
OXJIAXAACTCsl TOTOKOM KUJIKOTO a30Ta, HAXOIAIIUMCS B COCTOSTHUM HACBIIICHUS TIPU
aTMoc(hepHOM JaBICHUH U ABMXKYIIEMCS BJIOJIb TOBEPXHOCTU CTEHKH C ONPEIEICHHOM
CKOPOCTBI0. UeMy JOKHA OBITh paBHA BEIMYMHA STOW CKOPOCTH JJIS TOTO, YTOOBI HA CTCHKE
dbopmupoBaIcs TBEPAbIA apron?

4.1. Onucanue UCTIAPECHUS U KOHJICHCAIIMM METOaMu (PU3UYECKON KHHETUKH. JInHelHas
teopus J1.A.JlabyH1oBa.

2. [Monycdepuueckuit HarpeBaTelb paanycoM RW=5 MM omyckaeTcs B HaChIILIEHHBIH a30T Npu
atmocheprom naBiennn. Temmnepartypa HarpeBatens Tw=40°C TakoBa, 4TO Ha MOBEPXHOCTH
oOpa3zyercs nmapoBas IJICHKa, Kak [MOKa3aHo Ha pucyHke. OnpeaenuTh paccTosHUE OT neperuda
Mek(a3HOM MOBEPXHOCTH A0 3epKajia )KUAKOCTH, €CITU TOJIMHA TApOBOM IJICHKH B 3TOM
Mecte d=0,3 MMm.

5.1. Pe3ynpTaThl UCCiIEI0OBaHMS POLIECCOB UHTEHCUBHOI'O CIIAPEHUS U KOH/IEHCALIUU
METOAMH MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

2. TlomyuuTe pemieHus ypaBHEHHI COXpaHEHHs UMITYJIbCa JIs 334a4M IJICHOYHOM
KOH/ICHCALlUX HETIOJABUKHOTO B IIPOJOJIBHOM HAIPaBJIECHUHU BOASHOTO NIapa Ha BEPTUKAIbHOMN
noBepxHOCTU BbicoTor H = 0. /m . Haiinute cCKOpoCTH JBUKEHUS Mapa U KUIKOCTU BOIU3U
rpaHuLbl pasaena (a3, eci U3BECTHO, UTO JIaBleHHe KOHAeHcupyroierocs napa /05 Ila, a
TEeMIIEpaTypa NOBEPXHOCTHU, HA KOTOPOI OCYILECTBISIETCS] KOHAEHCALMSL, TO11€PKUBAETCS
MOCTOSIHHOM U paBHOM TW = 363K.

6.1. Koaddumuentsr ucriaperus u konaeHcanuu. OnpeeeHus STUX MoHITHiA. MeTouka
pacueTa HHTEHCUBHOCTEH COOTBETCTBYIOIIMX MPOIECCOB MepeHoca A AU Qy3HONU CXeMbI
WCTIAPCHUS U OTPAKEHUS MOJICKYJI ITPH MPOU3BOJIHBIX 3HAYCHUSIX KOA((DUIIMEHTOB UCTIApEHUS
1 KoHJeHcauuu. VX npenenbHble 3HAaUCHMUS.

2. Ha mexda3Hylo NOBEPXHOCTh, MOAEPKUBAEMYIO NP TOCTOSTHHOM TemnepaType TS,
HaTeKaeT MOTOK ra3000pa3HOro a30Ta O CKOPOCThIO, COOTBETCTBYIOMIEH yncity Maxa Moo =
0.65, B pexxuMe 0AHOMEpPHON CTallMOHApHOH NecyOonumanuu. [pu kosppunmente
KoHJleHcanuu ff = [ otHomeHue Poo/Ps = 8.0, rne PS — naBnenue HachIIeHUS,
COOTBETCTBYIOLIEE TeMIepaType Mex(a3Hoil MoBepXHOCTH TS, a Poo — naBieHue
HaTEKaIoLIero aprosa. Yemy paBHO OTHOIIEHHE TEMIIEPATYPhI I1apa BAAIN OT IPaHUIIBI pa3zerna
¢a3 Too k TS? [y KaKOTO OTHOIIEHUS JaBiIeHUN Poo/Ps BO3MOXHO MOIepKaHUEe 3aJJaHHOTO
guciia Maxa Moo = (.65 ipu f=0.9u f=0.8?

7.1. IlpumeHeHME 3aKOHOB COXpaHeHUs B AU depeHnanbHOM BUE I PELISHUs 3a7aui O
KOHJIEHCAllUU YUCTOTO Mapa.

2. Ha mexda3Hylo NOBEPXHOCTb, MOAIEPKIUBAEMYIO ITPH IMMOCTOSTHHOHN TemmepaType TS,
HaTEKaeT MOTOK ra3000pa3HOro aproHa co CKOpOCThI0, COOTBETCTBYIOIIEH uncity Maxa Moo =
0.7, B pexumMe 0JTHOMEPHOH cTaroHapHoO# Aecyonumanuu. [Ipu kodpuimenTe KoHACH AN
S =1 otHomenue Po/Ps = 5.0, rae PS — naBieHue HachILIEHHs], COOTBETCTBYIOIIEE
TeMIeparype Mexga3zHoil MoBepXHOCTH TS, a Poo — naBleHUe HaTeKarollero aprona. Yemy
PaBHO OTHOLIEHHE TEMIIEpaTyphl Mapa BIAIN OT I'paHHIIbI pa3zaena (a3 7oo k Ts? s kakoro
OTHOIIEHUS JaBJIeHui Poo/PS BO3MOXKHO Mmoaepkanue 3aganHoro yrnciaa Maxa Moo = (.7 npu
L =093up=0.85?

8.1 UccnenoBanue 3a1a4 UcHapeHus: ¥ KOHJIEHCAI[MN Ha OCHOBE MHTETPaJIbHON (OPMYIUPOBKH
3aKOHOB COXPaHEHUs MacChl, UMITYJIbCA, SHEPTUHU AJIS CIUIOIIHBIX CPEN.

2.0mpenenuTe Mpu Kakoi royOnHe morpykeHus B renuit Il mmockoro HarpeBaTens Ha HEM
OCYIIIECTBIISIETCS CTallMOHApHOE O0ECIIyMOBOE KMIIEHUE Ui BETMYUHBI YAEIBbHOTO TETJIOBOIO
noToka, Beiensiemoro HarpeBatesnem qW = 0.95x104 Bt/u2. I1pu stom 3Hauenun qW
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o0ecreynBaeTcst MOCTOSHCTBO TOJIIMHBI TAPOBOH MIICHKH JUIsI HICKOMOM TITyOUHBI TOTPY>KEHUS
narpeBares. Temmeparypa cBoOoaHO#M MexdazHoi moBepxHocTH renuit 11 - map Ti paBHsIeTCs
2 K.

9.1. OcHOBHbIE MPUHIUITBI MOJIEKYJISIPHO-IMHAMUYeckoro MmoaenupoBanus (M/]).
XapakTepHble IPOCTPAaHCTBEHHBIE U BpeMeHHbIe MaciITaObl. Bo3moxnoctu M/I. Pacuer

k03¢ GUIIMEeHTOB KOHAeHcauuu MeToamu M/

2. [Tpu cranmonapHoM GeciyMOBOM KUIIEHUH Ha IJIOCKOM HarpeBarele,
norpyxeHHom B renwuii 11 Ha onpeneneHnyro riyouny h, oopasoBanack napoBas IICHKa.
TosnmumHa 3To# mieHkd d ¢ TeYeHHeM BPEMEHH OCTAeTCsl MOCTOSHHON. YeMy paBHO 3HaYeHHUE
d, ecnu u3BecTHO, 4TO AaBiicHHE Mapa P? B miieHKe paBHsiercs 3884 [la, , TemuepaTtypa
cB0OOIHOM Mesk(Da3HOM moBepxHOCcTH reuii I - map Ti paBusiercs 2 K, Temmeparypa
noBepxHocTH HarpeBatens TW , mpu KOTOpo# oOecrieunBaeTcst MoAAepKaHUe 3aJaHHOTO
snaueHus d pasusiercst 64 K. [IpuHsATh B IEpBOM NPHOJIMIKEHHH, YTO TEIUIONPOBOTHOCTD
razoo6paszHoro renus npu 33 K pasHa 0.04Bm/m K .

10.1. Knaccudukamnus 3a1a4 TEIIOMacconepeHoca rnpu onpeaeacHuu Gopm Mex(azHbIX
MOBEPXHOCTEH )KHUIKOCTh — Tap. [I[puMeHeHrne pa3IMyHbIX METOOB SISl COOTBETCTBYIOIIMX
OTHMCaHUH.

2. OmpenenuTte Npyu Kakoi riayouHe norpyskeHus B renuii I mnockoro Harpearesns Ha HEM
OCYIIIECTBIISIETCS CTallMOHAPHOE OECIIyMOBOE KMIIEHUE I BETMYUHBI YAEIBbHOTO TEIJIOBOIO
noToKa, Beiiesiemoro HarpeBatesnem W = 104 Bt/u2. [1pu atom 3nauenuu qW
o0ecreunBaeTCsi MOCTOSIHCTBO TOJIIIMHBI TAPOBOM TJICHKU TSI HCKOMOM TITyOHMHBI IOTPY>KEHUS
Harpesaress. Temneparypa cBo0ogHO# MexdasHoii moBepxHocTH renwuii I1 - map Ti paBHsieTcst
2 K.

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI

1.YT0 Takoe KOHIeHCalus
OTBeTsI:

JaTh yCTHBIN OTBET W/WJIM HanmucaTh GOpMyTy
Bepnsiii otBeT: [Iporecc ha3oBoro nepexojia u3 ra3000pa3HOTo B )KHUIKOE COCTOSIHHE

2.Yto takoe Yucno Kuyncena
OTBeTsI:

JaTh yCTHBIN OTBET W/WJIM HanmucaTh GOpMyIy
Bepusiii otBeT: OiuH U3 KpUTEpUEB MOI00US TBUKEHHS pa3peKEHHBIX Ta30B

3.Uto Takoe cpeaHss AJIMHA CBOOOHOTO Mpobdera
OTBeTsI:

JaTe yCTHBIN OTBET W/WJIM HamucaTh GOpMyTy
BepHblii 0TBET: 3TO CpeiHEE PACCTOSTHUE , KOTOPOE MPOJIETAET YACTULIA 32 BPEMS MEXKIY
JBYMSI TIOCJI€IOBATEILHBIMU CTOJKHOBEHUSIMU

4. Kakue BaM U3BECTHBI METO/IbI pEIICHUSI KHHETHYECKOT0 YpaBHEeHUs bosbiimaHa
OTBeTHI:

JlaTh yCTHBIN OTBET W/WJIH HAMUCATh GOPMYITy
Bepnsiit otBet: JInneitHas Teopusa. MOMEHTHBIN METOJ pEIIEHHs] OJHOMEPHBIX 3a7ad.
[IpsiMmoe unciieHHOE pellieHne KHHETUYECKOTO0 ypaBHeHUs1 bonbliMana (11 pa3HbIX YnCen
Knyncena, muoromepusie 3agaun). [Ipsimoe cratuctuueckoe MojenupoBanue. MoienbHbIe
ypaBHEHUSI.

5.9T10 Takoe COHOJIIOMHUHECIICHITHS
OTBeThI:

JlaTh yCTHBIN OTBET W/WJIM HamUcaTh GOpMyITy
BepHubliii oTBeT: SIBlIeHNE BOSHUKHOBEHUS BCIIBIIIKK CBETA MPU CXJIONBIBAHUU
KaBUTAIMOHHBIX MY3bIPHKOB, POXKAEHHBIX B KUIKOCTH MOIIHON yIbTPa3ByKOBOM BOJTHOM.
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6.YT10 Takoe KaBUTAIHAS?
OTtBeTsI:
JlaTh yCTHBIN OTBET W/WJIH HAIUCATh POPMYITY
Bepwnpiii oTBeT: pusnueckuii npouecc o0pazoBaHus My3bIPbKOB (KaBepH, WK MyCTOT) B
KUJKUX Cpeliax, ¢ MOCIEAYIONINM HX CXJIOTIBIBAHUEM U BBICBOOOXKIEHHUEM OOJIBIIIOTO
KOJIMYECTBA SHEPTUU
7.11pu Kako# TeMIIEpaType TENN NEPEXOIUT B CBEPXTEKYUEE COCTOSIHUE
OTtBeTsI:
JlaTh yCTHBIN OTBET W/WJIH HAIUCATh POPMYITyY
Bepnsiit otBeT: okomo 2,17 K
8.I1pu xakoil TemnepaType a30T CTAHOBUTCS KHJIKUM
OTtBeTsI:
JlaTh yCTHBIN OTBET W/WJIM HAIUCATh POPMYITY
Bepnsiit otBet: 77 K
9.9r1o0 Takoe ucnapeHue
OTtBeTsI:
JlaTh YCTHBIN OTBET W/WJIHM HAITUCATh POPMYITY
Bepnsiii otBet: IIporece a3oBoro nepexoia U3 )KHUAKOTO B ra3000pa3HOE COCTOSIHUE
10.YTo cTrout B IpaBoil YacTH KMHETUYECKOTO ypaBHeHUs bosabiimana
OTtBeTsI:
JlaTh YCTHBIN OTBET W/WJIHM HAITUCATh POPMYITY
Bepnsiii orBeT: HTErpai cTOIKHOBEHUM

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe évinonnenus 3a0anus 6 npoyenmax.: 80
Onucanue xapakxmepucmuxu ebinoaHeHus: 3Hanus: JIaH MOJHBIA OTBET Ha BOIIPOC, PEIICHA 3a/1a4a

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 8bINOIHeHUs 3HaHUA: JJaH OTBET Ha BOIPOC, 3a/1a4a PelIeHa C
HETOYHOCTSAMU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 8bINOJHeHUs 3HaHus: JJaH OTBET Ha BOIPOC, 3a/1a4a PEeIIeHa YaCTUIHO
- XOJ] pelIeHus yKa3aH

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: He nan oTBeT Ha BOMPOC U/UITU MOJHCOTHIO HE
pelieHa 3agada

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX
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