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1 Ilean ocBOEHMSI AUCHHUILJINHDBI

Llenbto ocBoenus auctuiuimabl «Temnodusuka» sBiaseTcss u3ydeHue (HyHIAMEHTAIbHBIX
3aKOHOB IEPEHOCa TEIJIOThI, COBPEMEHHOW TEOPHH TEIUIO0OOMEHA U MPUMEHEHHE UX B TEILIOBBIX
pacyeTax HarpeBa M OXJXKACHUS TEl PA3IUYHON (OPMBI C Pa3TUUYHBIMU  TEIIO()U3UYECKIMU
cBoiicTBamu; GOPMUPOBAHUE Y CTYACHTOB, HA OCHOBE IMOJIYU€HHBIX 3HAHUW U YMEHH, HABBIKOB UX
NPUMEHEHHS B IPOPECCHOHATBHOMN IEATETLHOCTH MIPU PELICHUS TPOPEeCCHOHATBHBIX 3a/1au.

2 Mecro qucuuminnsel B ctpykrype OOII 6akanaBpuara

Huctummaa b1.6.18 «Temnogusukay Bxoaut B 0a30BYyI0 4acTh 0yioka 1 oOpasoBarenbHOU
nporpammsl 1o HarpasiaeHuto nmoAarotosku 20.03.01 — «TexnocdepHast 6€30MacHOCTHY.

JList u3ydeHust TUCIUTUTMHBI HEOOXOTUMBI 3HAHUS (YMEHUS, BIIAJACHHUS ), ChOPMUPOBAHHEIC B
pe3ysbTarte M3y4eHHs: MaTeMaThuka: TUPQPEpeHIMaTbHOE ¥ HMHTETPAIbHOE UCUUCIICHUS; (DU3HKA:
TEPMOJMHAMUKA, XUMHUSL.

3HaHusi (YMEHHUs, BJIaJCHHs), TMOJYYCHHBIC MPH W3YYCHUHM JaHHOW IMCIUIUIMHBI OYyIyT
HEOOXOIUMBI JUISI U3YUCHHSI: HAJICKHOCTh TEXHUICCKUX CUCTEM M TEXHOTCHHBIH PHUCK, OpraHU3aIlus
U yIpaBJlicHHE 0€30MaCHOCTBIO KHU3HEACATCIBHOCTH, NepepadoTka U YTUIU3AIHsI OTXOJIOB IPOU3-
BOJICTBA, YKOJIOTHS TPOMBIIIJICHHBIX PETHOHOB.

3 Komnerenuun ody4aromerocsi, popmMupyemMblie B pe3yJabTaTe 0CBOCHUS TUCHHIIUHBI
(MoayJifl) M IJIAHUPYeMbIe Pe3yJbTAThl 00yUeHUs!

B pe3yiibTaTe OCBOCHHUA NHUCHUIIINHBI ((TGHHO(I)I/ISI/IKa» CTYACHT HOJIKCH O6J'I3.I[3TL ciaeny-
IOIMMMHU KOMIICTCHIIUSIMU.

CtpyKTypHBII
DIIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs

KOMITETCHIINH
OK-4. BaagenneM KOMNETEHIUSIMH CAMOCOBEPIIEHCTBOBAHNS (CO3HAHME HEOOXOAUMOCTH,
NOTPeOHOCTH M CIIOCOOHOCTH 00Y4aThCs1)

3HaTh! OcCHOBHBIE CYIIECTBYIOIIEE JEHCTBYIOIIEE TEMIOTEXHUYECKOE O00OpYyIOBaHHUE
MPOMBILJIEHHBIX MPOU3BOJICTB; HAMPABICHUS COBEPIICHCTBOBAHUSA U TEHICH-
1M1 MUPOBOTO PA3BUTHUS B 00JIACTH TETUIOTEXHUUECKOTO 000PYI0BAHMS

YMers: Onpenenarb OCHOBHOE CYHIECTBYIOUIEE JCHCTBYIOLIEE TEIMJIOTEXHUYECKOE
000pyI0BaHNE TPOMBIIIICHHBIX MPOU3BOJICTB; OMPEAESATh MYTH COBEPIICH-
CTBOBaHMsI 00JIACTH TETIOTEXHIUYECKOro 000pyI0BaHuUs

Bnanets: Mertonamu cb6opa u mpecTaBieHuss HHPOPMAIIHH JIJIST OTIPEICIICHUS OCHOBHOTO
JEHCTBYIOIIETO TETIOTEXHUYECKOTO OOOPYIOBAHMS MPOMBIIIIEHHBIX MPOU3-
BOJICTB; HaBbIKAMU KPUTHYECKOTO aHaJIM3a HANPABJICHUH COBEPIIECHCTBOBAHUS
B 00J1aCTH TEIUIOTEXHHUYECKOTO 000pYyT0OBaHUS

IMK-22. Crioco0HOCTHIO HCIOJIb30BATh 3aKOHBI U METOJbl MATEMATHKH, €CTECTBEHHBIX, I'y-
MAHUTAPHBIX ¥ JKOHOMHUYECKMX HAYK NP pelieHUH NpohecCuoHATbHBIX 32124

3HaTh. bazosrle 3HaHMA B 00J1aCTH C€CTCCTBCHHOHAYYHBIX NUCHUILIMNH, OCHOBHBIC ITPO-
OJIeMBI CCTCCTBCHHOHAYYHBIX JUCHUIIIMH; OCHOBHBIC MCTOJAbI PCHICHUA IIPO-
OneM CCTCCTBCHHOHAYYHBIX JUCIUIIINH.

VYMeTh. Bri6pats MeToauku 0a30BbIX 3HAHUIN B 00JACTH €CTECTBEHHOHAYUYHBIX JUCIIH-
IJTMH; TPaMOTHO TOCTaBHTh 3ajady, MOJ00paTh METOIUKY HCCIICIOBAHHS H
pElIeHUs MOCTABICHHON MPOOJIEMBI; TPAMOTHO TOCTABUTH 3a/1ady, MOJ00paTh
METOAMKY HUCCIEIOBAHUS M PEIICHUS MOCTABJICHHOW MPOOJIEMBI U PEIIUTH €€
pa3HBIMHU CIIOCOOAMU.

Bnagers: Haspikamu npoBefieHrsI aHaM3a MOCTABJICHHOM 3aJayd; HABBIKAMM MPOBEJE-




CTpyKTypHBII
AIIEMEHT
KOMIIETEHINH

[TnanupyemMble pe3ynbTaThl 00yUCHHS

HUS aHaJIW3a MOCTABJICHHOW 3aJjauM, BEIOOpA METOJIUKH PEIICHHS MOCTaBJICH-
HOM 3a/lauM; HaBbIKAMU MPOBEJICHHUS aHalM3a MOCTAaBJICHHOW 3a7auu, BbIOOpa
METOJIMKH PEIICHHUs TOCTABJICHHON 3a]]a4l U PEIIUTh €€ Pa3HBIMU CIIOCOOAMH.

IIK-23. Crioco0HOCTHIO NIPUMEHSATHh HA NMPAKTHUKE HABBIKU NMPOBEJACHUS U OMUCAHUSA HCCIIe-
JOBAHMIi, B TOM YHCJIEe IKCIIEPUMEHTAIBHbIX

3HaThb.

OcHoBHbIE ONpe/IeeHNs U MOHATHS 0a30BbIX 3HAHUI B 00JaCTH €CTECTBEHHO-
Hay4HbIX AUCHUIUIMH. DyHJaMEHTaIbHbIE OCHOBBI €CTECTBEHHOHAYYHBIX IHUC-
LUUIUTMH, OCHOBHBIE METO/IbI PEIlICHUsI TUIIOBBIX 3a/1a4 [0 U3BECTHBIM aJTOPUT-
MaM M npaBwiaM. OCHOBHbIE 3aKOHOMEPHOCTH IIPOLECCOB MAaccoIlepeHoca
MPUMEHHUTEIHHO K TEXHOJIOTMYECKUM MPOIeccaM, OMUCHIBATh, PACCUUTHIBATH U
aHAJIM3WPOBATh IPOIECCHl IMEpPeHOca TeIla M MAacChl, BBLICIATH (HaKTOPHI,
OTIpEACISIONINE X HHTCHCUBHOCTD.

YMmers:

OOBSCHATh TUNUYHBIC MOJAENHU 3a7ad B oOmactu TeruiooOMeHa. OOcCykIaTh
3¢ exTUBHBIC CIIOCOOBI pelIeHUs MPOOIeM TEIIO0OOMEHa CTPOUTh M aHAJIU3H-
poBaTh MaTeMaTHYECKHE MOJICIH TeIuioMaccornepeHoca. PacnosnaBars ¢ dek-
TUBHOE pelieHue 0T Hed(D(HEKTUBHOTO, IPU PEIICHUH 3a/1a4 CIIOKHOTO TEILIO-
oOMeHa.

Bnaners:

CriocobaMu IEeMOHCTpAIMK YMEHHUS BJIaZeTh cOOPOM MH(OPMAIUH JIJISl TEILIO0-
TexHudeckux pacuéroB. Criocobamu cOopa M aHaim3a UHPOPMAIUU O TEILIO-
OOMEHHBIX TpoIleccaX KOHBEKIMEH, U3TYYCHUEM H TEIUIONPOBOAHOCThIO0. Me-
TOJIaMH pacyeTa IpOoIecCOB KOHBEKTUBHOTO TEIIO- U MaccolepeHoca, nepeia-
YH TEIIA H3ITYYCHHEM U MOJICKYJIIPHON TETIOMPOBOTHOCTBIO.




4 CTpyKTYpa U cojepKaHue TUCHHILINHBI (MOIYJIs1) IS 04HOH opMBbI 00yUeHUs

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHHIX enuHuIlbl 108 aka. 4acoB, B TOM YHCIIE:

- KOHTakTHas padora — 51,95 akas. gacost:

- ayauTopHas — 51 akaj. ydac;
— BHeaynuTopHas — 0,95 akaz. yacos

- camocTosTeNbHas padora — 56,05 akan. 4acos;

1
AymuropHas L§ _ = E
KOHTaKTHas paboTa S« = z
R Q &
= (B akan. yacax) = dopma TeKylero KoH- > 5
3 B g Bun camocrosiTens- | Tposs yClieBaeMOCTH U =<4 =
Pa3znen/Tema qucUIUIMHBL S S o . . 25
S - R = HOM paboThI IPOMEXKYTOUHOM arTe- 5 2
=
O = =B < = cTalnuu SIeS
Z Y =R ) = 8
5, < T S = e =
= o < 5
@) ™
Paszpnen 1. [lonsTtue remonepenaun
OK-4
Tema 1.1. TepMonuHamMMKa U MEXaHUKa Ta- CamocrosTenbHoe K-22
30B. OCHOBHbIE CBEICHUS. DHTAJIBIMS, TEIl- U3y4yeHue y4eOHOH u- .

1 ’ 6 3 6 10 v v Koncnext aexmnuii [1K-23
nota. OCHOBHBIE YpaBHEHHUsI TEUCHMsI Tasa. Tepatypsl. Paznen 6, m. VB
OCHOBHBIE CBEIEHUS U3 MEXAHUKH T'a30B. 6.1. y
Tema 1.2. PexxuMsl OBUKEHUSA >KUIKOCTH. OK-4
Hcreuenne raza dyepe3 oTBEepCTUs. YpaBHE- CamocrosTenbHoe I1K-22
Hue bepnymnu. CrpyilHOe INBHKEHHE Tasa. nu3ydenue ydeOHou nu-|KoHcmekt nekmuii; pac-|I1K-23
Temno- u macconepenoc. SIBienus, 3akoHsl| 6 4 8/41 10 TepaTypbl; MOATOTOBKA|YET MPAKTHUECKOTO 3a-|3yB
U ypaBHEHMS NEPEHOCa BEIECTBA, TEIUla U N3 Nel. Paznen 6, m.|gaHus.

HMITyJIbCA: TEIUIONPOBOAHOCTh, KOHBEKIUS, 6.1.
n3inydeHue, nuddysusi.
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AynutopHas L§ . g E
KOHTaKTHast paboTa aox T
® O =3
= (B akaj. yacax) S dopma TeKyIiero KoH- > 5
3 =g Bun camocrosiTens- | TpOJiS yCIIEBAEMOCTH H <4 E
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Tema 1.3. TeruonpoBoarocTh. Juddepen- CaMocTosiTenbHOe KOHCIIEKT JIeKIii: pac OK-4
[MATbHOE YpaBHEHHE TEIJIONPOBOJHOCTH. 5 4 /A1 10 u3ydyeHue y4eOHOU Ju- wer o aKTI/IIIeCKOF,Op sa [1K-22
TernonpoBoAHOCTh MPU CTAIUOHAPHOM U tepatypel; W3  Ne2. HaHHﬂp ITK-23
HecTalmoHapHOM pexxuMme. Teruionepenaya. Pasnen 6, 1. 6.1. ) 3yB
Tema 1.4. KOHBEKTHBHBIM TEIJIO- H Macco- OK-4
MEPEHOC TPU CBOOOJHOM W BBIHYXICHHOM CaMOCTOSTRILHOE I1K-22
TedueHuHu. ['uapoIuHaMUYecKui U TEII0BOM JBvaeHIe VaeGHOl Koncnekr nekmuii; pac-|I1K-23
MOTpaHUYHbIe CIou. PaguannoHHblil Temio-| 6 2 4/41 10 Tey;.IT H'quIB No3_[1€T TPAKTHHUECKOTO 3a-|3YB
u MaccornepeHoc. OCHOBHbIE TOHATHUS U 3a- Pazz[eJ};p6 ’n 6.1 ~7| manms.
KOHBI. Bupl myuncThiXx noToKOB. CII0XKHBIN S
TEMI000MEH.
Hroro no paszneny 6 13 26/121 40
Pazpgen 2. Tennorenepanus
CaMocCTOSTEIIEHOE . OK-4
Tema 2.1. TerutoreHeparus 3a CUET CXKHUTA- JBVICHHE VICOHON i Koncnekr nekuwii; pac- [IK-22
HUsg TomuBa. OCHOBHBIE XapaKTEPUCTUKU 6 2 4 10 Tey:T H_y W3 Ned 4T TIPAKTHYECKOTO 3a-|fr- og
torutuBa. OCHOBBI TEOPUH TOPCHHUS. parypel, ="' naHus.
Pazpgen 6, m. 6.1. 3yB
Tema 2.2. PacyeTsl HONHOTO M HEMOIHOTO CaMocTosSTEIBHOE KOHCIERT JeKimit: pac OK-4
TOpEHNs TOIUIMBA. Y CTPOMCTBA JJIA CXKUTa- 6 2 49U 605 |A3ydenne y4ueOHOU JH- ger 1 aKTI/I‘-IeCKOI“,Op 32 I[1K-22
HUS TOIUMBA. TemoreHepanus 3a CUYET ’ tepatypsl; MJI3  NeS. )IaHI/IHp I1K-23
AJIEKTPOIHEPIUH. Paznen 6, m. 6.1. ’ 3yB
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5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jnis perieHusi MpeayCMOTPEHHBIX BUIOB y4eOHOW paboThl MpHU U3YyYEHHH IUCLUUIUIMHBI
«Temnodusuka» B KauecTBe 00pa30BaTEIbHBIX TEXHOIOTUI HCIOIB3YIOTCS KaK TPAJULIMOHHbIE, TaK
¥ MOJlyJIbHO-KOMIIETEHTHOCTHBIE TexHOJoruu. [lepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUN U
(bopMHpoOBaHUE MPEICTABICHUN 110 KypCy MPOUCXOJUT C IPUMEHEHUEM MYJIbTUMEAUHHOTO 000py-
noBaHUs. JIEKIIMOHHBIM MaTepuall 3aKpeIuIIeTCcsl Ha MPAaKTUYECKUX padoTax, I/ie IPUMEHSETCs COB-
MECTHasi AEATENbHOCTh CTYJEHTOB B IpYIE, HAlPaBJICHHAs Ha pelleHue oOIed 3ajauu ImyTem
CJIOKEHUS Pe3yJIbTaTOB MHAWBUIYAIbHOW pabOThI WIEHOB Tpynnbl. J[Isi pa3BUTHS M COBEpIICH-
CTBOBAaHUSI KOMMYHUKATUBHBIX CIIOCOOHOCTEN CTYIEHTOB OPIaHU3YIOTCS MPAKTUYECKHE 3aHATHUS B
BUJIC JUCKYCCUH, aHAM3a peajbHBIX MPOOJIEMHBIX CUTYAIlMi M MEKIUCUUIUIMHAPHBIX CBSA3CH W3
pasIn4YHbIX OOJsIacTell B KOHTEKCTe pemaeMoil 3agauu. CaMmocrosiTenbHas padoTa CTUMYIHPYET
CTYZICHTOB K CAMOCTOSATEIBHOM MPopabOTKe TEM B MpOIecce NOArOTOBKM KOHCTekToB 1 VJ13.

6 YuedHO-MeTOANYECKOE 0fecTiedyeHre CAMOCTOATEILHONH PAG0ThHI CTY1eHTOB

6.1. Ilepeuenv 60npocos 0nst mekyuje2o KOHMpPois

Pazgen 1: tema 1.1.

1.

2.

ok~

Uro takoe ypaBHeHHE cocTosiHMsI? Hamucarh ypaBHEHUE COCTOSHUS MI€aIbHOTO Ta-
3a.

Uro Takoe TepmoauHamuueckuil mpouecc? OOBSCHUTH NOHATHS PABHOBECHBIM U
HEpaBHOBECHBIN IIPOLIECCHI.

Yro Takoe mMaccoBasi, 00beMHas, MOJIbHAS TEIJI0eMKOCTh? M300apHas 1 n30XopHas
TEIIOEMKOCTh?

[Touemy m300apHas TEIIOEMKOCTh OoJbIe n30X0opHOU? Kakast CBSA3b MEXy HUMH?
IToueMy TEmIOEMKOCTB 3aBUCHUT OT mporecca? JlaiiTe 3Haue€HUs TEIJI0EMKOCTEN IS
OCHOBHBIX IIPOIIECCOB U3MEHEHUS COCTOSTHUSI.

Hanummre ananutuyeckue BblpakeHus | 3aKkoHa TepMOAMHAMUKY Yepe3 IHTAIBIINIO
U BHYTPEHHIOIO SHEPTHI0, 00bsICHUTE UX. OOBSICHUTE COJIEpP’)KaHNE 3aKOHA.
Hanumure ananutudeckoe Boipaxenue Il 3axkona tepmonunamuku. CoaepikaHue
ocHOBHBIE (hopmynupoBkH Il 3akoHa TepMOTUHAMUKH.

Yro takoe oOpatumble U HeoOpaTUMbIe Mpolecchl? MI3MeHeHne SHTPONIUU CUCTEMBbI
B HeoOpaTHMBbIX npoleccax. I3MeHeHne sHTponuu B aquabaTHbIX Mpolieccax.

Kak MoOeT M3MEHATBhCS SHTPONHUS B M3OJMPOBAHHOM CHUCTEME NpHU NMPOTEKAHUH B
HEeH pa3InYHbIX TEPMOJUHAMUYECKHUX IIPOLECCOB?

Paznen 1: Tema 1.2.

NogakrwnpE

Kaxue pexxumbl TeueHus KUIKOCTH ObIBAIOT?

UYro onpeaensier yncio noaoous Peltnonbaca?

Urto onpenensat 4uciio moaoous Ditnepa?

KakoB ¢usnueckuii cMbIci ypaBHeHuUs1 bepHymu.

Uro takoe 6apoaudpy3us

KaxoBsl ocobenHocTr 6apoandysuu.

B yem puznyeckoe oTinYKe TEIUIONEPEHOCA OT TeIIOMacCoNepeHoca.

Pasznen 1: tema 1.3.

1.

N

CriocoObl mepeHoca TEIUIOThl, UX OCHOBHBIE 3aKOHOMepHOcTH. KakoB MmexaHusm
Mpolecca TEIJIONPOBOTHOCTH B Ta3aX, )KHUIKOCTSIX U TBEP/bIX BelIecTBax?

[TonsiTre TeMnepaTypHOTo MoJsl.

®duznyeckas CyIIHOCTh MpoIecca MEPeHOca TEIIOThI TEIIONMPOBOIHOCTHIO.

10
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

CdhopmynupyiiTe OCHOBHOM 3aKOH TETUIOMPOBOIHOCTH.
[lonsATHE rpafveHTa TeMIIEpaTyphI.
Yro HazbIBaeTcs K03()(PUIMEHTOM TEIUIONPOBOJHOCTH, €T0 Pa3MEPHOCTh, 0003HaUE-
HUE.
Kak 3aBucuT K03 HUIIMEHT TEIIIONPOBOTHOCTH OT TEMIIEpaTyphl?
Ha3bIBAECTCS CTALIMOHAPHBIM?
3anucath quQQepeHraIbHoe ypaBHEHHE TEIIONPOBOAHOCTU JJISi CTAI[HOHAPHOTO
pexuma.
KoaddunmenT remnonepenayu st TNIOCKON CTEHKH.
KoaddunuenT remnonepenayun s HUIMHAPUYECKON CTEHKU.
ITonsiTHE HECTaIMOHAPHOTO TEILUIOBOTO PEKHUMA.
Uro HazbiBaeTcs K03 (GUIIMEHTOM TeMIIepaTypOIpOBOAHOCTH, €T0 Pa3MEPHOCTD,
o0o3HavYeHHE, PUBUUECKUIN CMBICI.
[TonsTre 6e3pazMepHOit TEMIIEpaTyphl.
UYucno buo, ero puznueckuii cMbICi.
®opmyna u pusndeckuii cMpicn uncna Oypobe.
IToka3zaTe pacnpeneneHue TeMneparypsl BHyTpH TEPMUYECKU TOHKOTO TENA.
[IpuHuun pacyera HarpeBaHus UM OXJIAXKACHHS TeJl KOHEUHBIX Pa3MepOB.
Kakwne TermooOMeHHbIE anmaparsl padoTaIOT MPU HECTAIIMOHAPHOM TETIJIOBOM pe-
xume?

Pasnen 1: tema 1.4.

PN WDN

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

B kakux cpenax BO3MOKHa KOHBEKLUS?

Kaxkue BuIpI KOHBEKTHBHOTO TEINIOOOMEHA BaM M3BECTHEI?

Kakue Tennodusnyeckre cBoWCTBa )KUAKOCTEH BaM U3BECTHBI?

Yro moHnMaeTcs 104, BA3KOCTBIO KHUJKOCTH, KaKUEC BUbI BA3KOCTH BaM HW3BECTHBI?
@DaKTOopbI, BAUAIOIINE HA KOHBEKTUBHBIIN TEIIIOOOMEH.

Pexxnmer JABUXXCHUA XKUIKOCTHU.

Kak mpoucxouT nepeHoc TemIoThl B JAMUHAPHOM U TYpOYJIEHTHOM MOTOKax?
ChopmynupyiiTe OCHOBHOM 3aKOH KOHBEKTHUBHOTO TEIJI000OMEHa (TeII00TAa4l KOH-
BEKIHEH).

UYro xapakrepusyet uncio Hyccenbra, ero pusmnieckuii cMpICII.

[ToHATHE TMHAMUYECKOTO IOTPAHUYHOTO CIIOSI.

[ToHsITHE TEMIOBOrO NOTPAHUYHOTO CIIOS.

OT yero 3aBHCUT COOTHOLICHHUE TOJIIUH IUHAMHYECKOTO U TEMJIOBOTO MOTPAHUYHBIX
cioeB?

OOmwmii BUJ ypaBHEHHs 000U, MCIOIB3YEeMOTo JUIsl pacueTa TeIUIOOTAAYd IpH
BBIHY)KHGHHOﬁ KOHBCEKIINHN

Kputnueckoe 3nauenue yrcna PeliHonbaca Ipy TEYEHUHN )KUIKOCTEH B TpyOax.
duznyeckas Npupoja rnpoiiecca TemI00TJauu MPU CBOOOTHON KOHBEKIIUH.
@DaKTopbI, BAUSIONINE HA MHTEHCUBHOCTH TEIUIOOT/AA4YH MTPH CBOOOIHONM KOHBEKIIHH.
UYucno ['pacroda, ero puznyeckuit cMbICI.

BnusiHue Ha WHTEHCHBHOCTH TEIUIOOOMEHA pPAacIOIOKEHHs] MOBEPXHOCTH B MPO-
CTpaHCTBE.

[Tpuniun pacyera nepeHoca TEIUIOTH Yepe3 Y3KHe LIENH ¢ Y4eTOM CBOOOJHON KOH-
BEKIIMU.

dusnueckas CymHOCTh MPoLecca TEIIOBOI0 U3ITYYEHUSI.

Pasznen 2: tema 2.1.

1.
2.

[aiite onpenenexnue npouecca ropeHus.
Koaddurment nzdbiTka Bo3myxa u ero puU3nIecKuii CMBICI.
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3. Tennorenepaius 3a cueT BHITOpaHUs IpUMecel (MpUBEAUTE IPUMEDP)
4. TemnepaTypa BocIjilaMEeHEHHs! TOIUIMBA: MOHATHE U (PU3UUECKUNA CMBICTT.
o. TemmepaTtypa ropeHus: MOHATHE U (PU3UUECKUI CMBICT

Pasznen 2: tema 2.2.

B 4em oTiruue mogHOTro rOpPEHHst OT HEMOIHOTO.

YeMm OIacHO HEMOJHOE FOPEHHS JUTS SKOJIOTHU

CriocoOb1 60pBHOBI ¢ HETIOIHBIM TOPEHUEM.

VCTpoHCTBO U MPUHIHUIT PAOOTHI TOPETIOK IKEKIIHOHHOTO TUITA

YCTpONCTBO ¥ IPUHIIUI PAOOTHI TOTOK JJISI CJIOEBOTO CIKUTAHUS TOTUIHBA.

OCHOBBI TEIUIOTCHEPAIINH 32 CUYET JIEKTPUUSCKOH dHEPriu (MHIYyKIUOHHBIA HAarpeB,
IAUAIICKTPUIECKHH, SIEKTPOHHO-TY4eBO}1. )

ocourwhE

6.2 npumepnvle memol MJ[3

UJ13 Nel
HaHLI OJHO U ﬂBYCHOﬁHaH KUPIHUYHBIC CTCHKH. OHpe,I[eJ'II/ITL IIJIOTHOCTH TCIIJIOBOT'O ITOTOKA
TeHHOHpOBOZ[HOCTI)IO, KOHBCKIII/IGﬁ, I/I3Hy‘ICHI/IeM JIJId UCXOOHBIX JaHHBIX .

é5

65
—————— Pl

{ A« HAMPERBATEAL <

OpHocnolHast CTeHKa JByxcnoliHas cTeHka Temnepa-
1 2 3 4 5 6 7 8 9 Typa BO3-
Jiyxa B
OC OC OC OC OC OC OC OC OC Ha60paT0_
puun
224 214 192 202 177 155 147 125 95 25
N3 No2

Tpy6omposox di/d,=14/16 u3 cramu ¢ kodpdumenTom TermtonpoBoaHocTr 46 Br/m-K tern-
JIOU30JIMPOBAH CTEKJIOBaTOM ¢ kKoadduuuentom temnonposoanoctu 0,055 Br/m K. Buyrpu npore-
kaeT Bojia ¢ temreparypoit 100 °C u naBnenuem 4 Kkre/em?. Koaddumment tenmoornaun oT BOJIbI K
BHYTpEHHEH noBepxHocTu Tpyosr 2000 Br/mM*K. Temmnepatypa okpyxatouieit cpensl 20 °C. Kaxoii
JIOJIKHA OBITh TOJIIIMHA TEIUIOBOM M30JISIIMU, YTOOBI TEIJIOBBIE MOTEPU CHU3WIKNCH B 2 pa3a Npu
HEM3MEHHOM KO3 UIMEHTE TEIUIOOTAaud ¢ TOBEPXHOCTH TPYOBI M M30isIuu 15 Br/m*-K?

N3 Ne3
Omnpenenuts uncno PeliHonbaca Re npu o0TekaHUM TUIACTUHBI JUTMHOM 1=5 M cyXuM BO31y-
xoM 1ipu Temnepatype t=30 °C co ckopocTbio W=2 M/c, eciau K03()pPUIUEHT KHHEMAaTHUYECKOH BsI3-
KOCTH paBeH v=16-10-6 M2/e.

WJ13 Ned

3ajaH cocTaB KaMEHHOTO YIJIsl Ha roprouyro Maccy Tomiusa, %: Cr, Or, Hr, Sr, Nr, 3051b-
HOCTh NIPHMBEJEHA HAa CYXYI0 Maccy A., BIXKHOCTh Ha pabouyio maccy W;P. Ompenenurs cocrtas
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TONIMBA Ha Pabovyr0 Maccy TOIIMBA NpHU BaaxHocTH Wi, M MOJCYIIEHHOro TOMIMBA NPH BIIAXK-
voct W,

CocraB kameHHOTO yriIs, %
Ne|Cr |Hr |[Nr|Or |Sr |4c | W | W/
11|760|55(161|11,7|5,2|17,5|13,0|5,0

N3 Ne5
Onpenenutb KOApGUIHEHT U30bITKA BO3ayXa O, €ciid u3BecTHO coxaepkanue CO2,% B cy-
XMX MTPOAYKTAX CrOPaHMs, IPH MOJTHOM CKUTaHHH IPUPOTHOTO Ta3a.

Bapuanr |1 2 3 4 5 6 7 8 9 10
CO"2,% 11,4 | 11,2 | 11,0 | 10,8 10,6 | 10,4 | 10,2 | 10,0 |98 |96

6.3. Oyenounvie cpeocmea 011 meKywe20 KOHMPOI YCNeeaeMoCmu, NpPOMe’CYMOUHOU
ammecmayuy no UMo2am 0C80eHUs OUCYUNTIUHDL.

. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHHUKH MTEYHBIX Ta30B.
. CBOOOAHbIE M YACTMYHO OIpaHUYEHHbIE CTPYHHBIC TEUCHHUS.
. OrpanuyeHHble CTpyiHbIe TeueHus1. ITHKEKTOp U 3KEKTOp.
. [Torepu sHEPTUYN IPU TBUKEHUU TA30B.
. Bugpl nepenoca temnorsl. OCHOBHBIE OHATHUS U ONPEAEICHHUS.
. AuddepennunansHoe ypaBHEHHE TETUIONPOBOAHOCTH. [ paHUYHBIE yCIOBUSI.
. Koapuuument reronpoBoaHocTr cranei u pakTopbl, BIUSAIOIINE HA HETO.
. CrannoHapHas 1 HECTalMOHApHAsI TETJIONPOBOAHOCTh
. KonBexTHBHBII TerooOMeH npy cBOOOTHOM M BBIHYKJIEHHOM JIBUKEHHUHU T'a30B.
10. KpurepuanbHble ypaBHEHHSI KOHBEKTUBHOT'O TEIIOOOMEHa.
11. TennooOMeH u3yyeHHEeM. BUbl Ty4HCTHIX TOTOKOB.
12. OcoGeHHOCTH U3ITy4YEeHHUS ra30B.
13. TernooOMeH H3ITy4yeHHMEM MEXIy TelaMH, MPOU3BOJIBHO PACHOJOXKEHHBIMH B IpO-
CTpaHCTBE.
14. YrnoBble K03 GUIMEHTH] U3TY4YEHUS.
15. TermooOMeH H3ITydeHHEM TPU HATUYHUN KPAaHOB MEXTy TOBEPXHOCTSMH.
17. OcHOBBI Teopuu MoAO0Us U MOAETUPOBAHUS TEIUIOTEXHUUECKUX M TeMJIOIHepreTuye-
CKHX TIPOLIECCOB U 000PYIOBAHHUSL.
18. OcHOBBI pacueTa HarpeBa «TOHKHUX» U «MAaCCHUBHBIX)» 3aIrOTOBOK.

O 00 1 N N B W —

13



7 OueHo4YHbIE CpeCTBA J1JIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3y/ibTAaThl 00yUYeHUS U OLlEHOYHbIE CPeICTBA JIsl POBEAEeHUs IPOMEKYTOYHOM aTTecTAlNM:

CTpyKTYpHBIN 2JIEMEHT
KOMITETEHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

OK-4. Bnagenrem KOMIIETEHITUSMU CaMOCOBEPIICHCTBOBAHUS (CO3HAHUE HEOOXOIMMOCTH, TOTPEOHOCTH M CITIOCOOHOCTh 00yUYaThCs)

3HaTh: OcHOBHBIE CyIIECTBYIOLIEE ACUCTBY- |Ilepeuens meopemuueckux 60npocos K 3auemy:.
IolIee TeIIoTexHuueckoe 00opynoBa- | 1. OcHOBHbIE OOBEKThI TEINIOTEXHOJIOTUI IPOMBIIIUIEHHBIX TPOU3BO/ICTB.
HUE TPOMBIILUICHHBIX MPOU3BOACTB; |2. OnpeeneHne 00bEKTOB TEINIOTEXHOIOTUH, B KOTOPHIX MTPEUMYIIIECTBEHHO PH-
HalpaBJIEHUs] COBEPLUICHCTBOBAHMS U | MEHSIOTCS 3aKOHbI THIPOra30JUHAMUKH.
TEH/ICHIINH MHUPOBOTO pa3BUTHs B 00- |3. OmpeneneHue 00bEKTOB TEIUIOTEXHOJIOTHHA, B KOTOPBIX MPEUMYIIECTBEHHO MTPH-
JacTU TEIJIOTEXHUYECKOTO 000pYH0- | MEHSIOTCS 3aKOHBI a3POJMHAMUKH.
BaHUS 4. Onpenenenne 0OBEKTOB TEIJIOTEXHOJIOTH, B KOTOPBIX MPEUMYIIECTBEHHO MPH-
MeHstoTCs 3akoH Dypre.
5. OnpeneneHre 0ObEKTOB TEIUIOTEXHOJIOTHH, B KOTOPHIX MMPEUMYIIECTBEHHO TPH-
MeHAI0TCA 3aK0H HproToHa-PruxmaHa.
6. Onpenenennue 0ObEKTOB TEINIOTEXHOJIOTUM, B KOTOPBIX MPEUMYIIIECTBEHHO MPHU-
MeHstoTcs 3akoH Ctedana-bonbpimana.
7. OmpenenieHue 00BHEKTOB TEIUIOTEXHOJIOTHIA, B KOTOPBIX MPEUMYIIECTBEHHO MPH-
MEHSIOTCS 3aKOH Auddy3un.
8. Omnpeznenenue 00ObEKTOB TEINIOTEXHOJOTUM, B KOTOPBIX MPEUMYIIECTBEHHO MPHU-
MEHSIOTCSI 3aKOHBI TEPMOXUMMH (B YACTH CTOPAHUsI SHEPIeTUYECKOT0 TOIUINBA).
YMers: Onpenensate OCHOBHOE CYHIECTBYIO- | IIpumepnoe npakmuueckoe 3adanue 011 3auema:.

1Iee JICHCTBYIOIIEE TEIIOTEXHIUECKOE
000py/IoBaHNE MPOMBIIUICHHBIX MPO-
HU3BOJACTB, OIPEACTIATH IIYTU COBEP-
[ICHCTBOBAHUS O0JIACTH TEIJIOTEXHHU-
YECKOTro 000PYyI0BaHHMS

3anaHus U1 HanucaHus pedeparos:

1. OOBEKTHI TEMIOTEXHOIOTUH TPOMBIIIUIEHHBIX TPOU3BO/ICTB.

2. OOBEKTHl TEIJIOTEXHOJOTUH, B KOTOPBIX NMPEUMYIIECTBEHHO MPUMEHSIOTCS 3a-
KOHBI TUIPOTa30IMHAMUKHU.

3. OOBeKTHI TEMJIOTEXHOJOTHM, B KOTOPBIX MPEUMYIIECTBEHHO NMPUMEHSIOTCS 3a-
KOHBI a3pOJUHAMUKH.

4. OOBEKTHl TEIJIOTEXHOJOTUH, B KOTOPBIX NMPEUMYIIECTBEHHO MPUMEHSIOTCS 3a-
KOH Dyphe.

5. OOBEeKTHI TEIUVIOTEXHOJIOTHM, B KOTOPHIX MPEUMYIIECTBEHHO MPUMEHSIOTCS 3a-
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CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

koH Herorona-Puxmana.

6. OOBEKTHI TEIIOTEXHOIOTHH, B KOTOPBIX INPEHMYIIECTBEHHO NPUMEHSIOTCS 3a-
koH Credana-bonbimana.

7. OOBEKTHI TEIIOTEXHOIOTHH, B KOTOPBIX NPEHMYIIECTBEHHO NPUMEHSIOTCS 3a-
KOH udy3uu.

8. OOBEKTHI TEIJIOTEXHOJIOTHI, B KOTOPBIX MPEHMYLIECTBEHHO NPUMEHSIOTCS 3a-
KOHBI TEPMOXHMHH (B YACTH CTOPAHHSI SHEPTETUYECKOTO TOTINBA).

Braners:

Metonamu cbopa M mpeAcTaBICHUS
uHPOpPMALUK U OTIPENENICHUs] OC-
HOBHOTO JICHCTBYIOIIETO TEIUIOTEXHU-
YECKOro 00OpYyMOBaHUs MPOMBIIILICH-
HBIX [TPOU3BOJICTB; HABBIKAMH KpPUTH-
YEeCKOro aHalln3a HalpaBJIeHUH Co-
BEPILICHCTBOBaHMUSA B OOJIACTH TeEIUIO-
TEXHUUYECKOTr0 000py10BaHUs

Ilpumep 3a0anusa na pewienue 3a0a4 u3 npogheccuonanrbHoll oonacmu:

C ucnonp3oBaHWEM OHMOIMOTEYHBIX PECYPCOB MPOBECTH MOMCK HH(OpMAIMH 110
TeMe, 3a/IaHHO MPeno1aBaTeNIeM.

[Ipumeps! TeM:

1. CocoObl cHUKEHHS BEIOPOCOB OKCHA YIIIEPO/ia 3a CUET OpraHU3aluu MOJIHOTO
TOPEHUSI: IEPCIEKTUBBI U ITPOOIIEMBbI

2. CHmxeHue BBIOPOCOB AMOKCHIA YIJIepoJia Ha OCHOBE IPOU3BOACTBA CYXOI'O
JbJA.

3. TemoBoe BO3AEMCTBUE TEIUIOTEXHOJOTMYECKUX arperaroB Ha NEPCOHAN, ITYTH
pelIeHus, TPYIHOCTH.

[TK-22. CiocoGHOCTHIO UCIIONB30BATh 3aKOHBI M METO/bl MATEMATHKU, €CTECTBEHHBIX, TYMAHUTAPHBIX M SKOHOMUYECKUX HAyK MPHU pEIIeHUH mpodec-

CHOHAJIbHBIX 3aJa4

3HaTh:

bazoBrie 3HaHusa B 00J1aCTH €CTECTBEH-
HOHAYYHBIX JUCUUIUIMH, OCHOBHBIE
HpO6H€MBI GCTGCTBeHHOHayLIHBIX ncC-
[UIUTMH, OCHOBHBIE METOJBI PElICHUs
HpO6J’I€M eCTeCTBeHHOHay‘-IHLIX AUCIIU-
IUIVH.

Ilepeuenv meopemuueckux 6onpocos K 3auemy:.

. TepmoiMHaMKKa 1 MEXaHUKA ra3oB.

. DHTaIBIHNA, TSIIOTA.

. OCcHOBHBIE ypaBHEHUS TEUEHUS Ta3a.

. OCHOBHBIE CBEJICHUS U3 MEXAHUKH T'a30B.

. Pexumbl 1BMKEHUS JKUAKOCTH.

. UcTedyenue raza yepes3 OTBEpPCTHA.

. YpaBaenue bepnymum. CtpyiiHOoe IBHKEHHE ra3a.
. Terio- m MaccomnepeHoc.

. SIBneHus, 3aKOHBI U ypaBHEHHUs IIEPEHOCA BEIIECTBA, TEIJIAa U UMITYJIbCA: TEIIIO-
MIPOBOTHOCTh, KOHBEKITHS, U3NTydeHue, muddysus.

O©Ooo~NOoO ol wWwN -
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CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

YMmers:

BriOpars MeTonuku 0a30BbIX 3HAHUU B
00JIaCTH €CTECTBEHHOHAYYHBIX JHUCIIH-
IUIMH; TPaMOTHO TIOCTaBUThH 3ajauy,
nmogoOpaTh METOJMKY HMCCIICIOBAHUS H
pelieHus IMOCTaBIEHHON MpPOOIeMBbI;
IrPaMOTHO TMOCTaBUTh 3ajady, IMOJ0-
OpaTh METOIMKY HCCICIOBAaHUS U pe-
IIECHUsI TIOCTaBJICHHOH MPOOJIEMBbI |
petmTh €€ pa3HbIMH CIIOCOOaMHU.

Ilpumepnoe npakmuueckoe 3a0anue 01 3auema:.
1. B kakux eauHMIIAX U3MEPSETCS KOJIUYECTBO TEIIOTHI?

1. °C;

2. KI/M;

3. Jx;

4, H/™m

2. TermonpoBOAHOCTh KAKUX MaTePUATIOB HAUOOIbINAst?
1. MerTannos;

2. I'azoB;

3. TBepabIX TEI - AUIICKTPUKOB,;

4, Kunkocrei.

3. OT KaKux mapamMeTpoB 3aBUCUT KOA(DDHUIIMEHT TEIIONPOBOTHOCTH?
1. OT BUIa IBHKEHUS KUIKOCTH,

2. Ot Temmnepatypsl U PU3NIECKUX CBONCTB BEILIECTB;
3. OT Macchl ¥ IUIOMAAH IOBEPXHOCTH TEJa;

4. OT KOJIMYECTBA MTOABEICHHOMN TEIIJIOTHI.

4. Kakoe 13 ypaBHEHHE IJIOTHOCTH TEIIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY
TEIJIOTHI TEIJIONPOBOIHOCTHIO YEPE3 OJHOCIONHYIO MNIOCKYIO CTEHKY:

o
1. =—(t, -t,);
q P ( 2 1)
2. g =—Agradt;
3. qg=alt,-t);
A
4. =—(t, —-t,).
q S ( 2 1)
5. Ilo xakoMy U3 ypaBHEHHUH PaCCUUTHIBAETCS TEILIONEPEada Yepe3 CTEHKY?

ﬂ’(tcl _ ZL(:2 )
o

1. g=
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CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

2 q _ tcl ” t;(fdJrl)
2
r — 17
3 _ orcl orc2
71 s 1
- _|_ - -
o, A o,

6. YKka3zarb, KaKOMy MHTEpBaIly 3HAY€HUI KOd(PPHUIIMEHTa A COOTBETCTBYET TEILIO-
IIPOBOJHOCTH CTaJEH.

1. 20-50Bt/(Mm°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Br/(m °C)

7. B xakux equHHALAX n3MepseTcs K0d()(OUIMEHT TeTIonpPOBOHOCTH?

1. B—n;;
M
B
M~epaod
M-2pao
4, Bm.

8. Koaddunuenr tennonepeaayn xapakrepusyeT HHTEHCUBHOCTb Iiepeiaun Tell-

1 OT oxHOM cpeibl K IpYrou;

2 BHyTpu TBEpABIX CTEHOK;

3 Ot oxHOM cpelibl K IpYyroi 4epes pa3fesIuTENbHYIO CTEHKY;
4, OT KUAKOCTEHN K TBEPABIM CTEHKaM.

9. Yucno ®@ypse onpenenser:

1 Pexxum nBHKEHUS KUJIKOCTH;
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CTpyKTYpHBIN 2JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

KOMIICTCHIIN
2. TepmuuecKkyro MacCUBHOCTH TET;
3. bespa3mepHoe Bpems HarpeBa;
4. dusnuecKue nmapaMmeTphl BeeCcTBa.
Bnagers: HaBbikamu npoBenecHus ananusa 1o-|Ilpumep 3ad0anusa na pewienue 3a0ay u3 npogheccuonanvroil ooanacmu:

CTaBJICHHOH 3ajjauy; HaBBIKAMU IIPOBE-
JICHUsl aHaJIM3a IOCTaBJICHHOW 3ajauu,
BbIOOpa METOJIUKU peIIEHUS I10CTaB-
JICHHOM 3aaa4M; HaBbIKaMH IPOBCICHUA
aHaJIM3a MOCTaBJIEHHOM 3a/1a4uu, BbIOOpa
METOAMKH PELICHUS IIOCTABJICHHOU 3a-
Jauyd U PeluTh e€ pa3HbIMHU CIIoco0a-
MHU.

3anaua 1. [Tnockas neuHast CTEHKa COCTOMT U3 CJIOS OTHEIOPHOI'O MaTepHaia
TOJIIUHON S1, M M TEIUIOM3OJISIIHOHHOTO CJIOS TONIUHON S, M. KoaddummenTs

TEIUIONIPOBOAHOCTH CJIOEB paBHEIL: mepsoro A,, Br/(m K), Broporo 4,, Br/(m K).
Temmeparypa ra30B OMBIBAIOIINX BHYTPEHHIOIO ITOBEPXHOCTH CTEHKH tr, C; K03 (-
(bHUIMeHT TeI00TAaYM K BHYTpeHHEH cTeHke ¢, B1/(M-K); oT HapykHO# cTeHKH K

BO3yXy «,, Br/(MK). IInomans cren f, m. Temneparypa Bo3tyxa, OMBIBAIOILETO

HapYXHIOIO TOBEPXHOCTh CTEHKU tg, °C.

Heo6xoanmMo onpenenuts:

a) o01iee TEIOBOE COMPOTUBIIEHUE OT Ta30B U BO3yXY - R, OOmwuit ko3d-
¢unment Temonepenaun K, mioTHOCTh TEMIOBOro MOTOKA U KOJIMYECTBO TEIJIO-
ThI Q, TEpsiEMO€ CTEHKOM MPU TPEX BapUaHTaX YKa3aHHBIX B TaOIuIE 2;

0) HaiiTu TemIepaTypsl B CThIKe cioeB tl, t2 13 s Tex jxe BapuaHTOB;

B) IOCTPOUTH ISl TPETHETO BapuaHTa rpauKy pacrpeaeseHus: TeMIepaTyphl
B KoopAuHaTax t-S U t-R; cpaBHUTH ¢ TeMIiepaTypamH, MoJTy4YeHHbBIMH aHaJIUTHYE-
CKUM IyTeM ( 1o popmyniam);

I') ONpEAETUTh CHUKEHHE NOTEeph TEIla BO BTOPOM U TPEThEM BapHaHTax IO
CPaBHEHHUIO C NEPBBIM (B MpolieHTax). [lorepu npu nepBoM BapHaHTe NPUHUMAIOT-
cs 3a 100%;

1) pe3ynbTaThl pacyeToB IpeactaBuTh B Bujae tadbnuubl 1 (lpun. 1.) u cue-
JaTh BBIBOJABI O POJIM TEIJIOBOM M3OJSLMU JJISi CHIKEHHS MOTeph TEIUla 4epe3
Kki1anky. BapuanTel 3agaun nansl B Tabsmie 2 (ITpu. 2).

ITK-23. CriocoGHOCTHIO0 MPUMEHSTH HA MTPAKTHUKE HABBIKH IPOBEICHUS U OMMCAHUS UCCIEAOBAHNUN, B TOM YHCIIE SKCIIEPUMEH TaJIbHBIX

3HaTh:

OcHoBHbIE ompezieNieHus: U MOHATHS Oa-
30BBIX 3HAHUH B 00JIACTH €CTECTBEHHO-
Hay4HbIX JucnurianH. DyHaameHTanb-

Ilepeuens meopemuueckux 6onpocos K zauemy:.
1. TeruronpoBoanocTs. Auddepennnanbaoe ypaBHEHHE TETIIONPOBOIHOCTH.
2. TennonpoBOAHOCTh NP CTAIIMOHAPHOM M HECTAI[MOHAPHOM PEKHME.
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CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

HBIC OCHOBBI CCTCCTBCHHOHAYYHBIX
AUCHUILIMH, OCHOBHBIC MECTOABI PEIIC-
HUs THUIIOBBIX 3a7a4 IIO M3BCCTHBIM all-
roputMaMm " IIpaBUJIaM. OCHOBHBIE 3a-
KOHOMCPHOCTH HNPOHCCCOB MACCOIICPC-
HOCa IPUMCHHUTCIIbBHO K TCXHOJIOTHYC-
CKHUM IIponeccaM, OIMMChIBAThb, pacCUu-
TbIBAThb MW AHAJIU3HUPOBATL IIPOLECCCHI
InepeHoca TCIUIa M MACChl, BBIACIIATH
(I)aKTOpLI, OIIPpCACIIAIOINEC HMX HWHTCH-
CHUBHOCTbD.

3. Tenmonepenava. KOHBEeKTHBHBIHN TEIJIO- 1 MAaCCONEPEHOC MPU CBOOOIHOM H BBI-
HYXJEHHOM T€UCHUHU.

4. I'mapoauHaMUYeCKUi U TeTUTOBOM MOTrpaHUYHbIE CIOU.

5. Papuanvonsslii Temno- 1 maccornepeHoc. OCHOBHBIC MOHATHS M 3aKOHBI.

6. BUIbI TyYUCTHIX MTOTOKOB.

7. Cl1OKHBIH TEIIOOOMEH.

8. Terutorenepanus 3a cueT CKUTaHMs TOIUTHBA. OCHOBHBIC XapAaKTEPUCTHKU TOII-
JIMBa.

9. OcHOBBI TEOpUH rOpeHUs. PacdeTsl MOJIHOTO ¥ HETIOJIHOTO TOPSHHUSI TOTUINBA.

10. YcrpoiicTBa Il CKMTaHUS TOIUIMBA. TeruioreHeparus 3a cueT JICKTPOdHEP-
THH.

YMeTs:

OOBSCHITH THITMYHBIC MOJICNI 33jay B
obmacT TeruooOMeHa. oocykaatb d¢-
(eKTHBHBIE CHOCOOBI pEIICHHs IPO-
0sleM TermI000MeHa CTPOUTHh M aHAJIM-
3UpOBaTh MaTeMaTHYECKHUE MOJeNU
TeriomMaccornepenoca.  Pacro3HaBath
s dekTrBHOE penieHne oT Hedddek-
TUBHOTO, TIPU PEIICHUH 33]a4d CII0KHO-
ro TerI0o0MeHa.

Ilpumepnoe npakmuueckoe 3adanue 011 3auema:.
1. HpI/I KAaKHNX 3HAYCHHUAX YUCJia BI/IO TCJIO ABJISICTCA TepMI/I‘IGCKI/I TOHKHUM:
1. Bi —>0;

2. Bi — oo;
3. Bi <O0;
4, Bi <0,25.

2. Kakoe uncno mogo0us siBisieTcs OnpeeNiieMbIM MpU pacyeTax KOHBEKTUBHOTO
TermioooOmena?
Pr;
Nu;
Re:
Gr.
. Kakum ypaBHeHHEM OI00HS XapaKTepU3yeTCs BBIHYKICHHAS KOHBEKIIUs?

1
2

3

4

3

1. Nu=f(Gr,Pr);
2 Nu = f(Re, Pr);
3 Nu = f(Fo,Pr);
4 Nu = f(Bi,Pr)
4

. Kakue 3nauenust Re cooTBEeTCTBYIOT TypOYIEHTHOMY PEKUMY ABHIKEHUS KU -
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CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

KOCTH B TpyOax (KaHasax)

1. Re >1300;
2. Re <9300;
3. Re >10300;
4. Re > 2300.
5. Yucino Pelinonbaca onpeaensercs no hopmyse
1. Re= wd 2. Re= wd
Y7, 1%

3. Re= % 4, Re = u

/4 /4

6. Kakoe 3HaYeHMEe MOTIIONIATENILHON CIIOCOOHOCTH NUMeeT aOCOIFOTHO YepHOE Te-
J0:

1 A<1;
2. A=0;
3. A=1;
4. A>1

7. Kakoli U3 npuBEIEHHBIX 3aKOHOB MPUMEHSIETCS AJI1 PACUETOB TEIIOOOMEHa U3-
JIydyeHuem?

ot
1. q=—A—

on

2. g=a(t.—t )

T
=cg*c (—)*
3. g 0(100)
8. Kakue rasbl 00/1a1a10T U31y4aTeIbHON U MOTJIONIATENLHOM CIIOCOOHOCTHIO?
1 He, Ar, Ne;
2. N2, Oz, H;
3 H,O, CO,, SO,
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CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1neHOYHBIC CPEACTBA

Braners:

CnocobamMu  JEMOHCTpALlUU  YMEHUS
BIAJETh cOopoM wuHbOpMaAIUU IS
TEIJIOTEXHUYECKnX pacuéroB. Cnoco-
Oamu cOopa u aHayM3a UHPOPMALIUHA O
TEIUIO0OOMEHHBIX MPOIECCaX KOHBEKIIH-
€, M3JIydeHHEM U TEeIUIONPOBOIHO-
CThI0. MeromaMu pacyeTra MPOIECCOB
KOHBEKTHUBHOTO TEIUIO- W Maccolepe-
HOCa, Tepelavyn TeIla HW3IYyYCHHEeM U
MOJICKYJISIPHOM TETUIONPOBOHOCTBIO.

Ilpumep 3a0anun na pewienue 3a0au u3z npogheccuonHanbHoll odaacmu:

3amaua 2. B meupb ¢ moctosiHHON Temmeparypoi tad, °C, momMemniaeTcs: cralib-
HOM mwmHAp auamerpoM D, M. HaganbHas temmeparypa meTtajia COCTABIISIET
tau, °C KoadduiueHT TermonpoBOJHOCTH CTAIH Aqr, BT/(M Tpaj); TEMIIOEMKOCTh
Cer, KIK/(KT Tpam), INIOTHOCTH PCT, KT/M, KoadduimenT Temmoorauu OT NEYHBIX
ra3oB o OnpeaenuTs BpeMs HarpeBa T, 10 MOMEHTA JOCTHKEHUS TEMIEPATYPHI tpop,
0C .Temmnepatrypy HEHTPA tyey; B MOMEHT BBIJIAYHM MeTallIa U3 meuu. Terutodusmnde-
CKHE MapaMeTpbl cTainu: KO3 UIHUEHT TEIIONPOBOAHOCTH Ay, TEMIIOEMKOCTh Cer,
IUIOTHOCTD Pcr, CYMTATH HE3ABUCAIIUMH OT TEMITEPATYPHI.

Paccunrare TemmeparypHoe Mojieé HEOTPaHWYEHHOTO LWIMHIpa JJs 3Hade-

1 2
r r==r

HUM paauyca r=r0 r= 3, 3 |, =R o dbopMynam U CpaBHUTH C PACCUUTAH-
HBIMU Opop, Opepr, tienr 0 tuarpammam J1.B. bBynpuna. BapuanTsl npeacraBieHbl B
tabmuie 3. (ITpun. 3).

[Tpunoxxenue 1

BapuanTel 3a1aun

Temneparypa, °C

R K g Q t t t ts t,

1 be3 temoBoii u30IsIIUK

TCIIJIOBBIC ITOKA3aTCIIN

TEMIICPATYPhI ITOJITYUYCHHBIC

AHAJIUTUYCCKHU

rpaduvecku

2 C Teru10Boil U30AIUEN

TCIIJIOBBIC ITOKA3aTCIIN

TEMIIEPATyphl NOJIYYECHHBIE

AHAJIMTUYCCKHU

rpaduvecku
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[Tpunoxenue 1

Bapuants! 3anaun K Tewmeparypa, °C
t; ty t2 t3 ts
3 C yZIBOEHHOM TEIUIOBOI M30JIsIUEH
TEIJI0BBIE IOKA3ATENH
TEeMIIepaTypPbl TTOJIYYCHHBIC
AHAJIUTHYECKH
rpaguyecKu
4 CHIKEHHe MOTephb TEIUIOTHI 10 CPABHEHUIO:
C TICPBBIM BapHAHTOM
C BTOPBIM BapHAHTOM
C TPETUM BapUaHTOM
[Ipunoxenue 2
Jannbie yciaoBust 3anauu Nel
Ne S S A A t i , ;
BapHaHTa " " Br/vK Br /1;/[K OF(’: OBC’ a;, Br/MK ap, B/M°K f
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 14 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 1,1 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12
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15 0,345 0,10 1,2 0,1 1000 30 115 15 14

16 0,345 0,23 1,0 0,2 1100 10 110 18 10

17 0,345 0,115 1,3 0,2 1000 10 125 20 11

18 0,46 0,23 1,1 0,1 800 5} 100 20 18

19 0,46 0,115 1,3 0,2 1000 20 15 17 20

00 0,23 0,23 1,1 0,1 800 5 100 20 18

[Tpunoxenue 3

Ne tad) D tﬁaq }\'CT CCT Per o tnos
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250
10 1250 0,24 24 35 0,55 7850 260 1150
11 1250 0,18 20 27 0,51 7800 250 1100
12 1250 0,19 10 29 0,54 7790 255 1050
13 1200 0,30 17 25 0,60 7800 240 1080
14 1200 0,35 15 30 0,52 7850 250 1100
15 1200 0,23 20 20 0,61 7820 240 1120
16 1150 0,19 30 18 0,53 7830 200 1060
17 1150 0,15 25 23 0,55 7840 210 1050
18 1150 0,20 14 24 0,60 7800 220 1080
19 1200 0,30 24 28 0,63 7850 240 1100
20 1400 0,25 12 25 0,57 7810 350 1100
21 1200 0,30 15 25 0,60 7800 240 1080
22 1150 0,20 14 24 0,60 7800 220 1080
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0) [lopsinok nMpoBeeHUs] MPOMEKYTOYHOM ATTECTAIMN, OKA3aTe/IM U KPUTEPUU OLlEHUBAHMSL.

s monydeHus 3ayeTa 1Mo AUCHUIUIMHE CTYAEHT JOJDKEH MOKa3aTh CIEAYIOIINe 3HAHUS, YMEHUS U HaBBIKU 110 UCIOJIb30BAaHUIO U BHEAPEHUIO
pe3yabTaTOB 00PA30BATEIBHOMN 1EATEILHOCTH!

s monydeHus 3ayeTa 1Mo AUCLUUIUIMHE CTYAEHT JOJDKEH MOKa3aTh CIEAYIOIINe 3HAHUS, YMEHUS U HaBBIKU 110 MCIOJIb30BAaHUIO U BHEAPEHUIO
pe3yabTaTOB 00PA30BATEIBHOMN IEATEILHOCTH!

— Ha OLIEHKY «3aYTEHO:

CTyneHT IOJDKEH IMOKa3aTh YPOBEHb 3HAHUUM HE TOJILKO HAa YPOBHE BOCIPOM3BEICHHS W OOBSICHEHUsS HWH(OpPMAINH, HO U MHTEIUICKTYyalbHbIC
HABBIKU pelIeHHs MpoOeM U 3a/1a4, HaXO0XKJACHUS YHUKAIbHBIX OTBETOB K MPOOIeMaM, OLIEHKH M BHIHECEHHS] KPUTUYECKUX CYKICHUM;

CryneHT JOJKEH IPEJOCTAaBUTh BBIIIOJHEHHOE 3a/laHue, B KOTOPOM ObUIM Obl OTpa)ke€Hbl MPOOJIEMBI, KACAIOLIMECS BCEX ACIEKTOB M3ydyaeMou
JUCLUTUIMHBL.

— Ha OLICHKY «HEe 32YTEeHO»:

CryneHT He BiaJieeT TEPMUHOJIOTUEN U3y4aeMOU TMCIUIUINHBI;

CryneHT He MOXKET TI0Ka3aTh 3HAHHSI Ha YPOBHE BOCIIPOU3BEACHUS M OOBICHEHUSI MHPOPMALIUU U3y4aeMOU JUCIUTUIHHEL,
He MoxeT 1noka3ars HHTEJUIEKTYaJIbHbIE HABBIKM PELICHUS IIPOCTHIX 3a1a4.
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9. MarepuajJIbHO-TEXHHYECKOE 00ecnevyeHHe TUCIUTILTHHBI

B cooTBeTcTBUU ¢ y4eOHBIM IIaHOM 1O auctuIuinHe « Teriodu3uka» mperycMOTPEHBI CIeIy-
IOIIUE BUbI 3aHATHIA: JIGKIIMOHHBIC, IPAKTUYECKHE 3aHATHS, CAMOCTOSTEeIbHAs paboTa, KOHCYIIbTa-

uuu (ctonbery BHKP), 3auer.

3anosHuM TaOIuIly B pasnene 9:

Tun u Ha3BaHue AyIUTOPUHA

OcHaleHue ayguTopuu

Y4eOHble ayAUTOpUH I TPOBEIe-
HUS 3aHATHUH JEKIIMOHHOI0 THUIIA

MynpTuMeaUHbIE CPEACTBA XPAHEHHUS, IEPEJAUYn U Mpe.-
CTaBJICHUS WH(OPMALINH.

VYyeOHble ayAUTOPUH [T TPOBEIE-
HUS IPAKTUYECKUX 3aHATHH, rpym-
MOBBIX U MHIUBUYalIbHBIX KOH-
CyJITALIMM, TEKYLIErOo KOHTPOJIA U
IIPOMEKYTOUYHOM aTTECTalluU

Jlocka, Men

Y4eOHbIe ayAUTOPUH [T CAMOCTOSI-
TEJIbHOM paboThl 00yUaroIUXCs

[Iepconanbuble komnbroTepbl ¢ nakerom MS Office, Bbixo-
7I0M B VIHTEpHET M ¢ 10CTYIIOM B 3JIEKTPOHHYIO HH(pOpMa-
LIUOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[Tomemenune Ui XpaHEHHS U TIPO-
buIaKTHYEeCKOro o0CIyKUBaHUS
y4eOHOro 000py10BaHHMS

Crennaxu, cefidbl A7 XpaHeHUs! y4eOHOro 000pyA0BaHU
WHcTpyMeHTHI AJ11 peMOHTa J1abopaTOpHOro 000py10BaHuUs
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