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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I1IK-1 Cnioco0OeH aHanu3upoBaTh U MOJICIHPOBATH (PU3UUCCKUE TPOILIECCHI B JIEMEHTaX
HHEPTEeTUYECKOT0 000pyI0BaAHHS
NJI-3 YMeeT npuMeHSTh pa3InYHbIC MOIXOIbI K pacueTy MPOIIECCOB TEIIOMACCONIEPEHOCa B
3aBUCHMOCTH OT PEKHMHBIX MTApaMETPOB pabOThI HJIEMEHTOB SHEPIeTHUECKOTO
000opyI0OBaHUS

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. Onpenenenue TEIUIOBBIX HATPY30K M CKOPOCTEH JABHKEHUS MexX(pa3HbIX TOBEPXHOCTEH
npu KuneHnu ceepxrekydero renus (Konrponbnas pabora)
2. PacueT TepMHUYECKHX CONPOTHBIICHHI TpH UcTIapeHnu U KoHaeHcaru (KoHTponbHas
pabora)

®dopma peanmszanuu: YcTHas popma
1. MeTopl U pe3ynbTaThl MCCIAEA0BAaHUS 3a/1a4 TEIJI0- MaccollepeHoca Ha Mex(a3HbIX
noBepxHocTax (KomiokBuym)
2. [lpuMeHeHre KHHETUYECKOTO ypaBHEHUsT bosbiiMana Jytst penieHus 3a1a4 Terio-
MaccorepeHoca Ha rpanuiax pasnaena ¢as (Kommoksuym)

BPC nucuuminHbl

3 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM- | KM- | KM- | KM-
Paznen nucuuniuHb KM- 1 5 3 4

Cpox KM: 4 8 12 15

ITocTtanoBka 3agau pacucTa UCIapCHud U KOHACHCAIUN

ITocTranoBka 3amau pacucTa UCIapCHrd U KOHACHCAIUN +

Mertoanl pacuycTa TCPpMHUUYCCKUX COHpOTI/IBJICHI/Iﬁ

Pemenue ypaBHeHus: bonsiiMana Bo Beeli 00J1acTh, 3aHATOM

+
ra3oBoii (hazon
VpaBuenns HaBbe-CtoKca B Ta30ITMHAMHYECKON 1MO100J1aCTH U +
ypaBHeHust bonpiiMana B cnoe Knyncena
YpaBHEHHUS COXpaHEHUSI MACChl, UMITYJIbCA U SHEPTUU IJIsI +

KOHACHCATa




0O0630p METOJIOB pElICHNUS] KHHETUYECKOTO YpaBHEHHS

O630p MCTOJOB PCHICHUA KUHETUYCCKOI'O YPaBHCHUA Boapmmana

+

NPUMEHUTENBHO K 3aJa4aM UCIIAapEHUA-KOHACHCALlUU
Pe3ynpTaTel HcciieqoBaHus 3a1a4 UCIIAPEHUs-KOHIEHCAUN
Pe3ynpTaTel HcciienoBaHu 3a1a4 UCIIapEHUsA-KOHIEHCAUN + +
Pemienne npukiiagHbIxX 3a/1a4: KUIIEHUE CBEPXTEKYYEro Iellus,
IIPOLECCH KPUOBAKYYMUPOBAHUS, KOHICH AU [1APOB METAJIOB
Kunenne cBepxTekyyero remaus + + +
IIpoueccsl KpHOBaKyyMUPOBaHUS + + +
Konpaencanus napoB MeTamioB + + +

Bec KM: | 25 20 35 20

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud




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
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

IK-1 NJ-3nk-1 YMeeT npuMeHsTs | 3HATh: Pacuer TepMu4ecKuX CONPOTUBICHUH NPH UCIIAPEHNUN U KOHJEHCAlUU
pasIMyHbBIE  TOAXOABI K | CITOCOOBI pacueTa (KonTponbsHas pabora)
pacuery IIPOLIECCOB | CYIIECTBEHHO [Ipumenenne kuHeTHYECKOro ypaBHeHUs bonbiimana uist perienus 3a1au
TEIIOMacCoIepeHoca B | HEPaBHOBECHBIX IMIPOLIECCOB | TEIUIO-MaccoNepeHoca Ha rpanunax pasaena ¢as (Kommoksuym)
3aBUCHUMOCTH OT PEXHMMHBIX | [IEPEHOCA C LIEIIBIO MeTtobl 1 pe3yabTaThl UCCIIEOBaHMS 3a7a4 TEMJIO- MAacCONEepeHoca Ha
napaMeTpoB paboThl | MPUMEHEHHSI UX HA MexdasHbix nmoBepxHocTax (Komnoksuym)
9JIEMEHTOB MPAKTUKE IJIs1 pa3pabOTKH Omnpenenenne TEMIOBBIX HATPY30K U CKOPOCTEH IBHKECHUS MEK(Da3HBIX
SHEPreTUIECKOro SHEPTOHANPSKEHHOTO MOBEPXHOCTEN pU KHUIeHuu cBepxTekydero renus (Kontponbnas padota)
o0opynoBaHus 0o0opy/i0BaHusl, MallluH U

anmnapaToB BBICOKHX
TEXHOJIOTHI
PaCYETHO-TEOPETUYECKHUE U
SKCIIEPUMEHTAIbHbIE
METOJIbI UCCIIETOBAHUS
TEIUIOTUAPABINYECKUX
MPOLIECCOB B YCIOBUAX
3HAYUTEITLHOTO OTKIIOHEHHUS
OT COCTOSIHHSA
TEPMOJUHAMUYECKOTO
PaBHOBECHSI M IPUHIIMIIBI UX
MOJICTTUPOBAHMUS B
KOHKPETHBIX TEXHUUECKHUX
cucTeMax

YMeTs:

MIPUMEHSTh COBPEMEHHBIE




METO/bI UCCIIEOBAHUS,
MIPOBOAUTH TEXHUUECKHE
WCTIBITAaHUA U (WIH) HAy4YHbIC
9KCIIEPUMEHTHI
aHAJIM3UPOBATH
“HpOpMAIHIO O
TEXHOJIOTHSIX
OCYILIECTBIICHHS
CYLIECTBEHHO
HEPaBHOBECHBIX MPOLIECCOB
nepeHoca




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Pacyer TepMHYecCKHX CONPOTHUBJICHUI IPH MCIIADEHUH W KOH/AEHCAIUHN

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: KonrponsHas padora

Kparkoe conepxanue 3a1aHus:
Pa3BepHyTO OTBETUTH HA ITOCTaBJICHHBIN BOIIPOC

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: CIOCOObI pacuera 1.Buemnee Tepmudeckue conpotusieHue. Ero poss B
CYIIECTBEHHO HEpPaBHOBECHBIX 3aBUCHMOCTH OT MHTEHCHBHOCTH IIpoIIecca

IPOLIECCOB IIE€pEeHOca C  MENbI0 2.Mexda3Hoe TepMUUecKe conpoTusieHue. Ero pois B
NPUMEHEHHS MX Ha MPAaKTUKE IS 3aBUCHMOCTH OT MHTEHCHBHOCTH ITpoIiecca

pa3pabOTKK 3HEPrOHANPSIKEHHOTO 3.Tepmuueckue CONPOTUBIICHHUE TNIEHKH KOHICHCATA.
o0opyoBaHus, MaIIiH u Ero pousb B 3aBUCUMOCTH OT HHTEHCHBHOCTH IIpOIIecca
arrapaToB BBICOKHX TEXHOIOT Wi

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE AJIS PEIICHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-2. IIpuMeHeHre KHHETHYeCKOro ypaBHeHust bosibiiMaHa 1J1s1 perieHus 3aaa4
TEII0-MACCONEPEHOCca HA TPAaHMIAX pa3jaena ¢a3

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Komamoksuym

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeeHnsi KOHTPOJIBLHOr0 Meponpusitus: Komioksuym

Kparkoe conepxanue 3agaHus:
Pa3BepHyTO OTBETUTH Ha IOCTABJIEHHBIN BOIIPOC




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: PACUCTHO-TCOPCTUYCCKUC U
OKCIICPUMEHTAIIBHBIC METObI
HCCICa0BaHUA

TEIIOTUAPABIIMYCCKUX IIPOLECCOB
B YCII0BUAX 3HA4YUTCIIBHOI'O
OTKJIOHCHHA oT COCTOsAHUA
TCPMOANHAMHUYCCKOI'0 paBHOBCCUA
W IIPUHOUIIBI UX MOJCIUPOBAHHA B
KOHKPCTHBIX TCXHUYCCKUX

1.Pemenue ypaBuenus bonbiimana Bo Beeit obnactu,
3aHATOM ra3oBoi (ha3oit

2.Ypasuenust HaBbe-CToKca B ra30JuHaMUYECKON
nojno0nactu U ypaBHeHus bonbpivmana B cioe Knyncena
3.YpaBHEHMS COXpaHEHUS] MAacChl, UMITYJIbCA U SHEPTUU
JUI KOHJEHCaTa

4.1IpsiMO€ YUCIIEHHOE pEelIEHNE KUHETUYECKOTO
ypaBHeHus bonbimana

5.IIpsiMOe CTaTUCTUYECKOE MOIECTIUPOBAHUE

CHCTEMax

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. MeToabl 1 pe3yJibTAThI HCCJIEA0BAHNUS 32124 TelJIO- MACCONEPEeH0Cca Ha
MeK(pa3ZHbIX MOBEPXHOCTAX

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTpoabHoro meponpusitusi B BPC: 35

IIpouenypa npoBeaeHns KOHTPOJIBLHOIO MeponpusaTHsa: Komoksuym

KpaTKOC CoA€CpKaHUuE 3alaHUA:
Pa3BepHYTO OTBETUTh Ha MOCTABIICHHBIN BOIIPOC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: aHAIU3UPOBATh 1.MccnenoBanue 3aa4d uCapeHus: ¥ KOHIEHCAUU Ha
UHGOpMALIMI0 O  TEXHOJOTHSX OCHOBE MHTETpalIbHON (POPMYIHPOBKU 3aKOHOB
OCYLIECTBIICHUS CYILLIECTBEHHO COXpaHEHUs1 MaCChl, UMITYJIbCA, YHEPTUHU [ CIUIOLIHBIX
HEPaBHOBECHBIX IIPOLIECCOB cpen

nepeHoca 2.]IpuMeHeHNEe 3aKOHOB COXPaHEHMSI B

g depeHIMaTbHOM BHJIE TS PELICHUS 33a4U O
KOHJICHCAIIUX YMCTOT0 Iapa

3.IIpeacraBneHne 3aKOHOB COXPAHEHUS METOIAMH
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

4 Meronuka pacuera HHTEHCUBHOCTEHN




COOTBETCTBYIOIIHMX MPOIIECCOB MepeHoca A nuddy3Hoit
CXEMBI UCIIAPEHUS U OTPAXKEHUS MOJIEKYJI IIpU
MIPOU3BOJILHBIX 3HAYCHHUSX KOI(P(DUIIMCHTOB HUCTIAPEHUS U
KOHJACHCAIIUU

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-4. OnpeneJienne TemIoBbIX HATPY30K M CKOPOCTell IBH:KeHUSI MeK(Pa3ZHbIX
MOBEPXHOCTeli NPH KMIIEHUH CBEPXTeKYy4Yero rejims

®opmbl peanuzanun: [TuceMennas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJILHOro MeponpusaTusa: KontpoiabsHas pabora

Kpartkoe cogep:xxanue 3aganus:
Pemmnte mocraBieHnyro 3agavuy

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: NPUMEHATh COBPEMEHHBIE 1.B nnockoii miaacTUHE U3 HEpKaBeIoIlEed CTanu

METO/Ibl UCCIIEAOBAHUS, IIPOBOIUTH TOJILIMHOMN 2 MM, HAXOJAIIEHCS B OKpYXKarollel cpene
TEXHUUYECKHUE HCIBITAaHUA U (WJIH) IpU HOPMAJILHOM J1aBlieHnH, poenamu 100

Hay4YHbIE DKCIIEPUMEHTBI NapajuIeIbHBIX IPOAOIBHBIX CKBO3HBIX 3a30POB, KaX bl

13 KOTOPbIX uMmeeT TOMmuHy 1 0um (1nm = 10-9 m).
Temmeparypa jeBoi NOBEPXHOCTH IJIACTUHBI paBHa 298
K, ampaBoit 293 K. UeMy paBHa INIOTHOCTb TEIIOBOTO
IIOTOKA, IEPEJABAEMOT0 UePE3 MIIACTUHY?
TennonpoBoiHOCTH HepkaBeroen ctanu — 14 Bm/m K.
2.B kanumspe auametpom 260 MKM HaXOAUTCS 00beM
CBEPXTEKYYero relius, JJIMHa KOTOporo cocranisieT | =
1,2 m. Temneparypa renus pasHa 1.60 K. IIpu nogaue
OJIHOM U3 Mek(a3HBIX MOBEPXHOCTEH TEII0BOI
Harpy3ku 550 Bt/mM2 nepembruka He-1I npuxonut B
JBUKEHHE K UCTOUHUKY TEIUIOTHI. [Ipu 3TOM sXuIKuii
TeJINi ucnapseTcs ¢ «X0JI0AHONY Mex(pazHOM
noBepxHocTH. [1o mponiecTBum BpeMeHu t nepemMbluka




OCTAHABJIMBAETCS U U3MEHSET HAIIPABJICHHUE JIBH>KCHHUSL.
Onpenenure 3HaUEHUE BPEMEHU t.

Femuii T mpu T =1,6 K

n S ¢¢ r
(xr/m3) | (TTa-c) (x/kr-K) | (xr/m3) | (xx/kr)
145,20 | 1,26-10-6 | 284,00 0,23 22,70

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHkKa "Xopouo" BEICTABISAETCS €CIu
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

10




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. UccnenoBanue 3afay UCTIapeHUsl M KOHACHCAIIMHM HA OCHOBE MHTErPAIbHOM (HOPMYITHPOBKU
3aKOHOB COXPaHEHMsI MacChl, UMITYJIbCA, SHEPTUH JUISI CIUIOIIHBIX CpeJl

2. B xanwuisipe HaxoauTcs 00beM CBEPXTEKYYero renus, JyimHa koroporo | cocrasnser 10,4
cMm. Temneparypa renus pasra 1,7 K . [Ipu nmomaue k ogHOM U3 MeX(Pa3HBIX TOBEPXHOCTEH
TeruIoBor Harpy3ku 60 B1/m2 nepembruka renus 11 npuxoauT B 1BUKEHNUE K HCTOUHUKY
Ter10Thl. OnpenenuTe HauOOJIBIIMKA AUAMETP, P KOTOPOM 3TO BO3MOXKHO. Y KaXHTe
HanpaBJICHUE JIBUKECHUS TIEPEMBIYKH U HAHIUTE €€ CKOPOCTh MPH BJIBOE OOJIBIIEM TUAMETPE.

IIpoueaypa nposenenus

CryneHT mosy4aeT OWJIET U TOTOBUTCS K OTBeTY 60 MUHYT, ajnee yCTHBIA OTBET 1O OWJIEeTy W Ha
JIOTIOJTHUTEIIBbHBIN BOIIPOC.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
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.IIpumeHenne 3aKOHOB COXpaHEeHUs B TU(depeHIInaTIbHOM BUIE TSl PELICHUS 3a1a4U O
KOHJCHCALlUU YUCTOTO Mapa
2.IlpencraBneHune 3aKOHOB COXPAaHEHHUS] METOAaMH MOJIEKYJISIPHO-KHUHETUYECKON TEOPHUH.
Pacuert TemnoBoro noroka Jyist cBOO0IHOMOJIEKYJIIPHOTO Tpesiesia U epexoiHoM obaacTu
3.0nucanue ucrnapeHus 1 KOHJeHcalluu MeToiaMu (pu3nyeckoil kuHeTuku. JInneitHast reopus
J.A.JIaGyH10Ba
4.Pe3ynpTaThl UCCIIEIOBAHUS MPOLIECCOB MHTEHCUBHOI'O CHIAPEHUS U KOH/IEHCAIUU METOJaMHU
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
5.Koaddunuentsr ucnapenus u konaeHcaruu. OnpeneneHus 3TUX MoHATuid. Meronuka
pacyeTa HUHTEHCUBHOCTEH COOTBETCTBYIOIIUX MPOLIECCOB MepeHoca i AUPpPy3HOM cXxeMbl
UCIIAPEHUs U OTPaKEHUS MOJIEKYJI ITPH MPOU3BOJIbHBIX 3HAYEHUSIX KO (ULIMEHTOB HCIIapEHUS
Y KOHJEHcauuu. VX npenenbHble 3HaYeHN.
6.B miocko# nacTUHE U3 Hep KaBEIOIIeH CTaIu TOMIIMHON 2 MM, HAXOSIIEHCS B
OKpY’Kalollel cpesie MpU HOpMaJIbHOM JaBiieHuH, npojenanu 100 napamienbHbIX TpoI0JIbHBIX
CKBO3HBIX 3a30POB, KaX/IbIii U3 KOTOPIX uMeeT Toiuny [ 0um (Ium = 10-9 m). Temnepatypa
JIeBOM MOBEPXHOCTH MmacTuHbl paBHa 298 K , a npasoit 293 K. Uemy paBHa MJIOTHOCTh
TEIJIOBOT0 MOTOKA, MEPEIaBAEMOT0 Yepe3 MIACTUHY? TenmonpoBoAHOCTh HEPKaBEIOIIEH
cramu — 14 Bm/mK.
7.Ha BepTUKalIbHON MEIHOM CTEHKE TOJNUIMHON 0=/MmMm 1 BbicoTOM H = (), Im KOHAEHCUpYETCs
ra3o00pa3Hblif aproH npu artMochepHoM nasieHun. C Ipyroi CTOPOHBI 3Ta CTEHKA
OXJIAXKAAETCS] IOTOKOM KHUIKOTO a30Ta, HAXOAIUMCS B COCTOSIHUM HACBIILEHUS ITPU
aTMOC(EepHOM JAaBICHUH U JIBHXKYIIEMCS BIOJb MOBEPXHOCTH CTEHKU C ONPEACTICHHOM
CKOpOCThI0. Yemy J0KHA OBITh paBHA BETMYMHA 3TOM CKOPOCTH JJISl TOTO, YTOOBI Ha CTEHKE
(dopmupoBacs TBep bl apron?
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Kunkwuit azor

uUN2 = 155-10-6lla-c; p N2 = 804 ke/m3 ; CpN2 =2-103 [oc/(ke'K) ;

AN2=0.17 Bm/(m'K) ; r = 2:105 []ic/ke ; Thopm.nac =77.4K ; Tmpounou m. =63.15 K
Kuaxuit apron

uAr =240-10-6Ila-c; pAr = 1400 xe/m3 ; CpAr =1.2-103 []c/ (koK) ;

Adr = 0.13Bm/(m°K) ; r = 1.6-105 [c/ke ; Thopm.nac =87.3K ; Tmpounou m. =83.
8.IlonyuuTe peieHus ypaBHEHUN COXPAHEHUS UMITYJIbCA IS 3a/1a4 TIJICHOUYHON
KOHJICHCALIUW HEMOJIBUYKHOTO B ITPOIOJILHOM HAIIPaBJICHUU BOASIHOTO Mapa Ha BEPTUKAIbHOM
NOBEpXHOCTHU BbicoTOM H = (. /m . HaliiuTe CKOpOCTH ABUKEHUS 11apa U XKUAKOCTU BOIMU3HU
rpaHuLbl pasaena (a3, eciiu U3BECTHO, UTO JIaBleHHe KOHaeHcupytoerocs napa /05 Ila, a
TEeMIIEpaTypa NOBEPXHOCTHU, HA KOTOPOI OCYILLECTBIISIETCS KOHAEHCALMsL, T011EPKUBAETCS
MOCTOSTHHOM U paBHOM TW = 363K.

Bona (>kunkocTh)

UH20 =282-10-611a-c; pH20 = 958 ke/m3 ; CH20 =4.22-103 []c/(ke'K) ;

AH20 = 0.68Bm/(m°K) ; r = 2.26-106/]oic/xe ; Thopm.nac =373.1K

9.Ha mexdaznyro moBepXHOCTb, OAIEPKUBAEMYIO IIPU TTOCTOSIHHOW TeMIriepaTtype 1S,
HaTEKaeT MOTOK ra3000pa3HOro a30Ta co CKOPOCThIO, COOTBETCTBYIOIIEH yncity Maxa Moo =
0.65, B pexxuMe OTHOMEPHOW CTaMOHAPHON necyonumanuu. [lpu kosddumnmente
KoHzeHcauuu S = [ otHowmenue Po/Ps = 8.0, rae PS — naBieHue HacblIIEeHu,
COOTBETCTBYIOIIEE TeMIIepaType Mex(a3Hoi MOBEpXHOCTH TS, a Poo — naBieHne
HATEKAaIoIIero aprona. Yemy paBHO OTHOILIEHHE TEMIIEpaTyphl N1apa BJajlu OT IPAHULIBI pa3iena
¢a3 Teo k TS? Iy KaKOTO OTHOIICHUS aBJICHUN Poo/Ps BO3MOXHO TOIEPKaHUE 3aJaHHOTO
yucia Maxa Moo = 0.65npu f=09u =087

10.Ha mex¢a3Hyro NOBEpXHOCTb, OJEPKUBAEMYIO IIPU OCTOSIHHOM TemrepaType TS,
HaTEKaeT MOTOK ra3000pa3HOro aproHa co CKOpOCThbI0, COOTBETCTBYIOIIEH unciy Maxa Moo =
0.7, B pexumMe 0THOMEpHOH cranoHapHoi Aecyonumanuu. [Ipu koadunrenTe KoHASHCAIH
B = 1 otHomenue Po/Ps = 5.0, rae PS — naBieHne HachIILEHHs], COOTBETCTBYIOIIEE
TeMIeparype Mexga3zHoil MOBepXHOCTH TS, a Poo — naBleHUE HaTEKAoIIero aprona. Yemy
pPaBHO OTHOLIEHHE TEMIIEpaTyphl Mapa BIAIN OT I'paHMLIbI pa3zaena (a3 Too k Ts? s kakoro
OTHOILIEHHUS JaBJIeHUN Poo/Ps BO3MOXKHO MOJIep KaHKe 3ajaHHoro yncia Maxa Moo = (.7 ipu
p=093up=0.85?

Matepuanbl 1J1sl IPOBEPKH OCTATOYHBIX 3HAHUM
1.CKOJIbKO TEPMUYECKUX COMPOTUBICHUI BO3ZHUKAET B OOIIEM ciydae Mpy KOHACHCAIUN
Mapora3oBoi CMECH Ha OXJIAKIaeMOW CTEHKE TETUI00OMEHHHUKA-KOH/ICHCATOPa.
OTBETHI:

LN e
o U w

Bepnslii otBeT: 3. 6
2.CKOJBKO Ta30JMHAMUYECKUX BEJTUYHH HAJI0 33/1aTh JUIsl TOTO, YTOOBI OMMCATH MPOIIECC
OJIHOMEPHOTO CTAllMOHAPHOTO MCIAPEHUS OJJHOKOMIIOHEHTHOTO BEIIECTBA B MOyOECKOHEYHOE
MPOCTPAHCTBO JJIs1 JOCBEPX3BYKOBBIX CKOPOCTEN?

OTBeThI:

wnN e
w N

Bepusiii otBet: 1. 1
3.CKOIBKO Ta30ITMHAMUYECKUX BEJTMYUH HAJI0 3a]1aTh ISl ONIUCAHUS OJTHOMEPHON
CTaIlMOHAPHON KOH/ICHCAIIMU OJJHOKOMIIOHEHTHOTO BEIIECTBA U3 MOIYOECKOHEYHOTO
IIPOCTPAHCTBA AJIs JJO3BYKOBBIX CKOpOCTEH ?
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OTBETHI:

WL
W N

Bepusrii otBert: 2. 2
4.CKOJIbKO Ta30/IMHAMUYECKIX BEJTMYMUH HAJ0 33aJaTh JUIsl ONMMCAHUS OJJHOMEPHOU
CTaIlMOHAPHON KOH/ICHCAIIMU OJJHOKOMIIOHEHTHOTO BEIIECTBA U3 MOJYOSCKOHEYHOTO
MIPOCTPAHCTBA JJIsl CBEPX3BYKOBBIX CKOpPOCTEN?

OTBeThI:

LN
W N

Bepnpiii otBer: 3. 3
5.13 pemieHns Kakoro ypaBHEHHUs COXPaHEHHsI MOXKHO IIOJIyYUTh PAaCIpeeIeHUE III0OTHOCTH
1apa 1o KOOpAMHAaTe IpU €ro OJHOMEPHOM CTAallMOHAPHOM HAaTEKAHUHU Ha KOHJACHCUPYIOLLYIO
IIOBEPXHOCTh Yepe3 apora3oByro cpeny?
OTBeThI:
1. YpaBHeHUsI IBUKECHUS
2. YpaBHEHMsI COXpaHEHHUS] MacChl KOMIIOHEHTA
3. YpaBHEHHs COXpAaHEHMSI MACChl CMECU
BepHblii oTBeT: 2. YpaBHEHUSI COXPAHEHUS MAacChl KOMIIOHEHTA
6.Ilepeuncnure napaMeTpsl, ONPEAEIAIONINE CTEIIEHb HEPABHOBECHOCTH IIPOLIECCOB MIEPEHOCA
BOJIN3M MeK(a3HBIX TTOBEPXHOCTEH.
OTtBeTsI:
1. Yucno Knyzacena
2. Yucno KHyiceHa, OTHOILIIEHHE TEMJIOBBIX IIOTOKOB
3. Yucno KHynceHa, OTHOIIEHUE TEIIOBBIX IOTOKOB, OTHOLIEHUE XapaKTEPHBIX MEPEnaioB
JIaBJICHUS
Bepnsiii otBet: 3. Uncno Knyncena, oTHOLIEHHE TEIJIOBBIX TOTOKOB, OTHOIIEHHE
XapaKTEpPHBIX MEPENaaoB JaBICHUS
7.Kax u3meHseTcst mo HOpMaJIbHOM K MeX(pa3HOH MOBEPXHOCTHU KOOPJMHATE MOJIHAS
SHTAJIBIINS NIapa U €70 CKOPOCTH ITPU OJHOMEPHOM CTAlIMOHAPHOM MCHAPEHUHU U KOHJAEHCALUU?
OTBeThI:
1. He uzmensercs
2. JIuneitHo pacTeT
3. YMeHbI11aeTCsl 00paTHO MPOIMOPIIMOHAIBHO BTOPON CTETIEHU PACCTOSHUS
Bepnpriii otBet: 1. He nusmensiercs
8.0T uero 3aBUCHT IUNIOTHOCTB TEIUIOBOTO MOTOKA IPU NEPEHOCE TEIIOTHI Yepe3 MIOCKUM CII0M
rasza B CBOOOTHOMOJIEKYJISIPHOM Tipezere?
OtBeTsI:
1. Ot naBnenus
2. Ot TemnepaTyp NOBEPXHOCTEN
3. OT TemmiepaTyp NOBEPXHOCTEN U JABJICHUS
Bepnplii otBeT: 3. OT TeMneparyp NOBEPXHOCTEN U 1aBJICHUS
9.Kakue MeTo/Ibl pelieHuss KHHETUYEeCKOro ypaBHeHus boibiiMana Bam n3BecTHbI?
OtBeThI:
1. MomenTHbIl, [TYP, [ICM, pemienne MOIENbHBIX YPABHEHUHN, PA3JI0KEHUS 110 MAJIOMY
napameTrpy
2. 1ICM
3.MHTerpanbHble
Bepnsiit otBeT: 1. Momentasii, [TYP, IICM, penienre MoaebHBIX YpaBHEHUH,
pa3IoKeHus 0 MaJIoOMy [1apaMeTpy
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10.Kak u3o0paxaroTcs B IpOCTPAHCTBE: OTHOCUTENbHAs TEMIIepaTypa, IMIOTHOCTh, YUCIIO
Maxa paBHOBecCHE, UCTTapeHUE, JO3BYKOBas KOHIAEHCAIIMS?
OTBeTHI:
1. Mcnapenue - moBEpXHOCThIO
2. PaBHOBecHE — TOUKOH, HCTIApEHUE — IMHUEH, /1/3 KOHACHCAIHS - TIOBEPXHOCTHIO
3. Konaeucanus - TuHuEH
Bepwnbiii otBeT: 2. PaBHOBECHE — TOUKOM, UCTIApEHUE — TMHHUEH, JI/3 KOHICHCAIUS -
ITOBEPXHOCTHIO
11.IIpu KaKuX yCIOBUSX B PEKUME CBEPX3BYKOBON KOHJICHCAIMU BOIM3H MexX(pa3HOI
MOBEPXHOCTU (OPMHUPYETCS CKAYOK YINIOTHEHU?
OTBeTHI:
1. [Ipu JOCTHIKEHUM MUHHUMAJIBHO BO3MOKHOT'O OTHOIIICHUS JIaBlieHuid Poo/ PS
2. [Ipu mocTHKEHUU MaKCUMAIBHO BO3MOKHOTO OTHOIIICHUS AaBlieHUu# Poo/ PS
3.1lpu Too > TS
Bepusriii otBet: 1. [Ipu gocTimkeHNM MUHIMAJIbHO BO3MO>KHOTO OTHOIICHUS JaBJIeHUN Poo/
PS
12.Kak 3aBucHT npeieibHOE 3HaueHUe KO PUIMEHTa KOHACHCAIIMH OT BEJIMYUHBI YMCIIa
Maxa KOHAEHCUPYEMOT'0 YKCTOrO Mapa.
OTBeTHI:
1. [IpssMO IpONOPIMOHAIBEHO
2. O0paTHO MPONOPIHMOHATBHO HEIMHEWHO
3.06paTHO MPOMOPLHOHAIBHO JIMHEHHO
Bepnpiii otBeT: 2. OOpaTHO NIPONOPLUUOHATIBLHO HETUHENHO
13.Yem OoTIMYAIOTCS HKCIIEPUMEHTAIIbHBIE 3aBUCUMOCTH IIJIOTHOCTH MTOTOKA MAacChl OT
pa3HOCTH TeMIepaTyp napa u Mex¢a3zHol TOBEPXHOCTH MPH KOHACHCAIMH APOB METAJIJIOB
JUTsL OTHOCUTENBHO MaJbIX U 00JbIIKX uncen Maxa?
OTBeTHI:
1. XapakTepoM 3aBUCUMOCTEN U 3HAYEHUSIMU IIJIOTHOCTEN TOTOKOB MacChl
2. [IpyHIMNIUATIBHO HUYEM.
3. BeanunHaMu II0THOCTEN TOTOKOB MacChl
Bepnsiii otet: 1. XapakTepoM 3aBUCUMOCTEN M 3HAYEHUSAMH IIJIOTHOCTEN TOTOKOB MacCChI
14.Kak cBsi3aHa MHTEHCUBHOCTb KOHJICHCAIIMH IIPH KPUOBAKYYMHON OTKA4KE C TEMIIEPATYPO
TpaHuIlbl pasaena ¢az?
OTBeThI:
1. C pocToM TemrepaTypoi IpaHMIlbl pa3jena (a3 MHTEHCUBHOCTD YBEITUUHBACTCS
2. C pocToM TemmepaTypoil rpaHuIbl paszena (a3 MHTEHCUBHOCTb YMEHBIIIAETCs TMHEHHO
3. C poctoM Temmeparypoil rpaHuiibl pasziena (a3 MHTEHCUBHOCTh YMEHBIIAETCS HETUHEHHO
Bepusriit otet: 3. C pocToM TemmepaTypoil rpaHullbl pasjena ¢pa3 MHTEHCUBHOCTb
YMEHBIIAETCS HETMHEWHO
15.Yem omnpenensieTcs MHHTEHCUBHOCTb COHOMOMUHeceHIMu? [Ipu kakom copepxanuu
HEKOH/ICHCHPYEMOT0 Ira3a BHYTPHU CXJIOMBIBAIOLIEr0Cs My3bIphKa OHA MaKCHUMallbHa?
OTBeThI:
1. MaBnenueM napa u raza. [Ipy MuHnMaabHOM (KeJIaTebHO HYJIEBOM) COAEpKAaHUI
HEKOHJEHCUPYEMOT0 rasza
2. JlaBneHuewM rasa.
3. laBnenuem napa. IIpu MakcuMaabHOM COJEp/KaHUU HEKOHJIEHCUPYEMOTO ra3a
Bepwnsriii otet: 1. JlaBnenuem napa u raza. [Ipu MuHIMaIbHOM (KeJTaTeTbHO HYJIEBOM)
COJIEp’KaHUU HEKOHJIEHCUPYEMOTO ra3a

I1. Onucanue wikanvl oueHusanus
Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0

Onucanue xapaxmepucmuxu 6blnoaineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax "0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B uacTu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIIOTHEHA B paMKaXx "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJIHEHA
MIPEHMYIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy
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