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ITacnopT ¢)oH/Ja OLIEeHOUYHBIX CPeJCTB

Tabmmia 1

Mopynb
[AUCLIATIIVHBL

dopmupyeMsble
KOMITeTeHLIUU
W/IU UX YaCTU

OueHOYHbIE
MaTtepuasbl
Y Cpe/iCTBa

KomuecTtBo

TexHuueckas
TepMoJMHaMUKa

OCHOBBI TEOPHH TETLIO - U
MaccoOMeHa

TeryiosHepreTuyeckye
YCTaHOBKU

YK-1. CriocobeH
OCYIIIeCTBJ/IATb  TIOUCK,
KPDUTUUYECKUM aHa/li3 U
CUHTe3  UH(opMalUH,
TIPUMEHSITh CUCTeMHbIN
MoAX0o[ /sl pelleHust
MOCTaBJ/IEHHBIX 33/1ay.
YK-2. CriocobeH
oripefiesiATb KPYT 3ajjau
B paMKax IOCTaB/JIeHHOU
ed U BBIOWpAThH
OTTHUMaJIbHbIE CITOCOOBI
VX pelleHusi, UCXO/sl U3
JIeUCTBYIOLLINX
TIPABOBBIX HOPM,
HUMEIOIIUXCST PeCypCoB U
OrpaHUYeHUH.

OIIK-1. Criocoben
pelliaTh TUTIOBbIE 3a/lauu
ripodeccrioHabHOMN
JesiTelTlbHOCTH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX u
eCTeCTBeHHbIX HayK C
TIpUMeHeHHeM
MH(OpMaIIOHHO-
KOMMYHUKAL[MOHHBIX
TEeXHOJIOTUA.

OIIK-5. Criocoben
y4acTBOBATh B
TIPOBe/IeHUH
9KCIIePUMEHTaTbHbIX
HCcae0BaHUM B
ripodecCcroHaMbHOMN
JesITeTbHOCTH.

Bomnpocs! gs
orpoca

161

3apanus gs PI'P

100

Bormpocs! s
cobecenoBaHUs

30

HTOoroBslii TeCt
10 AWCLIUTIINHE

200




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
JI/IA OIIEHKU 3HAHWI, YMEHHUM Y1 HABBIKOB JIEAATE/IBHOCTU
B ITPOLHECCE OCBOEHUSA JUCIHUITI/INHbI

Tabmuiia 2 — @opMUpyemMble KOMIETEHITUH

O11eHOYHbIe
Kopa v HaumeHOBaHuMe Koz v HauMeHOBaHMe MHIWKATOpa JOCTUXKEHHUSs
KOMITeTeHLIUU KOMITeTeHIIUU (4aCTH KOMIIETEHLIUN) MATEPHUATIB!
Y CpeJCTBa
NA-1yk1 AsanmusupyeTr 3ajady, BblJensas ee
YK-1. CriocobeH | 6a30BbIe COCTaBJISIIOLIHE, ocytects/sieT | Borpockr s
OCYILLIeCTBJISATh TIOMCK, | JEKOMITO3ULYIO 3a/lauu. orpoca
Kputnueckui aHanu3 U | U-2yk.; Haxogut u Kkputuueckyd aHanusupyeT | 3agaHus ass PI'P
CHHTe3 uHbopmaluy, | tHpopMaluio, HeoOXOoAWMYI [Jis  pelleHus | Bompock! st
MIPUMEHSATb  CHUCTEeMHbIM | IOCTaB/IeHHOM 3a/lauM. cobecemoBaHUst
nogaxon gnsi pemenust | U/I-3yk1 PaccmatpriBaeT Bo3MOXKHbIe BapyuaHThl | ITOroBbIN TeCT 110
TOCTaB/IEHHBIX 3a/au. pellleHUs 3a7jauM, OLleHMBasi UX JOCTOMHCTBA U | JUCLIUILIMHE

HeJJOCTaTKHU.

YK-2 Criocoben
orpefiesiATh KPyr 3ajau B
paMKax TOCTaB/IeHHOU
Lenu u BBIOMpATh
ONTHUMaJIbHbIe  CTIOCOOBI
UX PpelleHusi, UCXOs U3
JIeMICTBYIOLLIMX TMPABOBBIX
HODM, MMEFOLIUXCS
pecypcoB M OrpaHUYeHU

N-2yk.o IlpoekTupyeT pelleHre KOHKPETHOM
3a7layd  TIPOeKTa, BbIOMpas  ONTUMAa/bHBIN
criocob ee pelieHusi, UCXO/s U3 JI€HCTBYIOIINX
IIPaBOBBIX HOPM M HMEIOLUXCS PecypcoB U
OrpaHUYeHU.

N-3yk.» PellaeT KOHKpPEeTHBIE 3a/jaud MMPOEKTa
3a4B/IEHHOIO KayecTBa M 3a YCTaHOBJIEHHOE
BpeMs.

Borpocesr gis
ornpoca

3apanus g PI'P
Borpocs! st
cobeceioBaHus
Wrorossiii TeCT o
JUCLIUTI/IMHE

OTIIK-1 CriocobeH periath

TUIIOBbIE 3aaumn
npoecCOHa/IbLHOM Bornpocsr ggis
JedaTreqlbHOCTU Ha ocHoBe | U/I-1opk.1 Mcmosib3yeT OCHOBHbIe  3aKOHBI | OIIpOCa

3HaHUM OCHOBHBIX | €CTeCTBeHHOHAay4HbIX AWCLIUIVIMH i pelieHus | 3aganus ajis PI'P
3aKOHOB MaTeMaTU4eCKuX | CTaHZAPTHBIX  3aJad B COOTBETCTBUM ¢ | Borpocer gnst

Y eCTeCTBEHHBbIX HayK C | HalpaBJIeHHOCTbIO ripodeccroHanbHOM | cobecejoBaHus
TpUMeHeHHeM JleATeTbHOCTH Wrorossiii TeCT no
VMH(OpMaLOHHO- JUCLIATI/IMHE
KOMMYHHUKAaL[MOHHBIX

TeXHOJIOTUM

OIIK-5 Criocobex Bompocs! gist
y4acTBOBaTh B orpoca
MpOBe/ieHn NO-1omk-s YuacTByeT B 3KCIlepUMeHTa/bHbIX | 3agaHus s PI'P
9KCIepUMeHTa/IbHbIX HCCIeJOBaHUSIX o WCIbITaHuto | Boripocsk! fjis
HCC/ieIOBaHU M B | Ce/TbCKOXO35IMCTBEHHOU TEXHUKU cobece10BaHUs
nipogecCOHa/IbHOU Nrorossbiii TECT MO
JesITeTbHOCTU JUCLIATIIVHE




O1eHOUHBbIe MaTepUaJ/ibl U CPe/iCTBA /I MPOBEPKU
chopMHPOBAHHOCTH KOMIIETEHI[AM

Mopynb 1 - TexHudeckas TepMOJUHAMHKA

Bomnipocsl Ais cobecejoBaHUSA
1. XapakTepucTHKa OCHOBHBIX TTapaMeTPOB COCTOSTHUSI ra3000pa3HbIX TeJl.
2. Ananu3s ypaBHeHus1 KnarneiipoHa-MeHzeneeBa /151 iealbHOIO Ta3a.
3. OCHOBHbIE TIOHSITHSI TEXHUUECKOW TepMOJWHAaMUKU (SHeprus, TeruioTa, pabora,
TepMOJUHaMHUUecKasl CicTeMa, pabouee Teso).
4. OcHOBHbIe TpeOOBaHUS K pabouemy Tesly TepMOAWMHAMUYECKOU CUCTEMBI.
5. TeryioeMKOCTb Ta30B, BU/IbI TEIJIOEMKOCTH, YPaBHEHUS CBSI3U MEX/Y Pa3/IMUHbIMU
BU/IAMU TETIJIOEMKOCTH.
6. 'a3oBasi cmecb. CriocoObI 3a/jaHKsI ra30BOM CMeCH.
7. I1epBbIi 3aKOH TePMOJVHaMUKH. BeiBoz, (hOpMBI 3amm1CH.
8. BHyTpeHHsId 5Heprusi U 5HTaJblMs ra3a (XapakTepuCTHMKa MapaMeTpoB U CBSA3b
MeXXly HUMH).
9. CpaBHUTE/BHBINM aHA/IN3 W300apHOTO U aZinabaTHOTO MPOLIeCCOB.
10. CpaBHUTE/BbHBIM aHaIU3 U30TEPMUYECKOT0 M U30XOPHOT'O MPOLIECCOB.
11. I'padprueckuii aHaMM3 NOJUTPOIHBIX MporieccoB B PV u TS nuarpammax.
12. Ilukn Kapho. IlonyueHue u aHamu3 ypaBHeHus Tepmuueckoro KII 1umkia
KapHo.
13.AHanus Teopetyeckux LUKIoB OTTO U [Jusens.
14.AHanu3 TeOopeTUYeCKOro IMKJIa COBpeMeHHOro ausens (Uuuka TpuHK/epa-
Cabat»).
15.Anam3 uknoB ['TY (ra30TypOMHHBIX YCTAaHOBOK).
16.Juarpamma rapoo6pa3oBanusi (P,V -KoopAuHaTHI).
17. Anarpamma hs g5t BoAstHOrO rapa (Lie/ib ¥ IPUHLUIT TOCTPOEHMUS]).
18. Anamu3 1ukna PenkuHa st BogasHoro mapa (ITICY). Crioco6s! noBbiiieHns KIT/]
IIapOCUJIOBBIX YCTaHOBOK.
19. OcHOBHBIE XapaKTepPUCTUKHU BJIAXKHOI'O BO3/yXa.
20. Hd - anarpamma A1 BIa>KHOTO Bo3/yxa. Haxosk/jeHre TOUKU pOChI.

Bompocs! A1 yCTHOr0 onpoca
Tema 1 (YpaBHeHUsI COCTOSIHUS)
Ne 1 3amuiuure ypaBHeHUe COCTOSHMA Mg 1 Kr ujeansHoro rasa. lloschure
BXOZALLMe B Her'0 BeJIMUMHBI, YKaXKUTe UX eJUHULIbI U3MepeHUsl.
Ne 2 3amuiuurte ypaBHeHHe cocTossHUS Ayt 1 Kmosa npeasnbHoro rasa. IloscHure
BXOZALMe B Her'0 BeJIMUMHBI, YKa)KUTe UX eJUHULIbI U3MepeHus.
Ne 3 3anmiure ypaBHeHUe COCTOSIHUA /11 [IPOU3BOJILHOIO KOJIMYEeCTBa U/ealbHOro
rasa. [losgscHuTe BXOAsI1e B HEro0 BeJIMUUHbI, YKXKUTE UX eJUHULbI U3MepeHUs .
Ne 4 3armuiuTe, Kak B3aMMOCBsI3aHbl MeXAy Co0oW  yHUBepcanbHasi U
VHVBUya/IbHas ra30Bble ITIOCTOSTHHbIE? YKaKUTe UX eUHHULIbI H3MepeHus
Ne 5 Urto Takoe mapaMeTpbl COCTOSHHUSA? YKa)KUTe OCHOBHbIe TepMHUUecKue
rapamMeTphl COCTOSIHUSL, UX 0003HaueHNe U eJUHULIbI U3MepeHUsl.



Ne 6 3amnuiuTe ypaBHeHMe COCTOSIHMSI [/l TIPOM3BOJILHOIO KOJMYeCTBa Tra30BOU
cMecu. [TosicHUTe BXOdI1e B HETO Be/IMUMHbI, YKaXKUTe UX eJUHULIbI U3MepeHUsl.

Ne 7 Uto Ha3wIBaeTCst cMechio ra3oB? Kakue criocoObl 3afjaHus COCTaBa CMECH BbI
3HaeTte?

Ne 8 3amuimrTe ypaBHeHMe COCTOSIHMSL [ 1 KU WZeaJbHO-ra30BOM CMeCH.
[TosicHUTe BXOASI[MEe B HEr'O BeJIMUKHbI, YKa)KUTE UX eUHULIbI U3MePeHNs.

Ne 9 Kak omnpezendts rasoByr0 IOCTOSIHHYIO CMeCHU ras3oB, eC/IM CMeChb 3aJaHa
MacCOBbIMU 10J1AMU? OTBeT MOSICHUTB.

Ne 10 Kak ormpefenuTs ra3oByr0 IOCTOSIHHYK) CMeCH ras3oB, eC/ii CMeChb 3ajjaHa
00beMHBIMH f0/IIMH? OTBET HOSICHUTD.

Ne 11 Yrto Takoe MJIOTHOCTh ra3a? 3aluiivdTe ypaBHEHUEe COCTOSIHUSA A/ 1 Kr
YJlea/IbHOT'O rasa yepes [JIOTHOCT.

Ne 12 UTo Ha3biBaeTcsd TepMOJAUHAMUYECKUM I[POL|eCCOM? [Tepeuncnure
V3BeCTHbIEe BaM TepMOJMHaMUUeCKUe MPOLIeCChI U 3allUIlInTe UX YPaBHEHUs.

Ne 13 Kakoif TepMoJuHaMHUeCKWM TIpollecC Ha3biBaeTcsi H300apHBIM? Kak ero
MO>KHO 1306pa3uTh B PV- fuarpamme?

Ne 14 Kakor TepMOJVMHAaMUYECKAW TMPOLIeCC Ha3bIBaeTcs U30XOpHbIM? Kak ero
MO>KHO 1300pa3uth B PV- fuarpamme?

Ne 15 Kakol TepMOAMHaMUUeCKHN MPOLeCC Ha3bIBaeTCsl U30TePMUUECKHMM U Kak OH
n3obpaxaercs B PV- auarpamme?

Ne 16 OrmpegenuTe ra3oBble MOCTOsIHHBIE A/s1 okucy yriaepoga (CO) U yrieKucioro
rasa (CO,)

Ne 17 BBeauTe TOHSITHE YAeMbHOTO OObEeM Ta3a M IIOKa)KHUTe, KaK MOXXHO €ro
orpezenuTh IPYU U3BeCTHBIX [aB/IeHUH U TeMIlepaType rasa.

Tema 2 (TenI0eMKOCTb)

Ne 1 YTo Takoe TeryioeMKOCTb? Bubl yebHBIX TEIJIOEMKOCTEH, NX B3aUMOCBSI3b U
e JVHUL|bl U3MEePEeHUs.

Ne 2 [laiiTe ompezieneHre MOJILHOW TeTVIOEMKOCTH, ee 00O3HaueHHe U eIUHUIIbI
n3MepeHus. Kak B3aMMOCBsI3aHbl MOJIbHAsi U MacCOBasi TEIJIOEMKOCTU?

Ne 3 [aiite oripefienieHre 00BeMHOMN TEIJIOEMKOCTH, ee 000O3HaueHHe U eIUHUIIbI
n3MepeHusi. Kak B3auMoCBsi3aHbl 00beMHasi 1 MacCOBasi TETJIOEMKOCTH?

Ne 4 [laiiTe oripefesieHHe MacCOBOHM TeIJIOEMKOCTH, ee 00O3HaueHWe W eUHUIIbI
n3Mepenusi. Kak B3aMOCBsi3aHbl MaccoBasi U 00beMHasi Teryi0eMKOCTH?

Ne 5 3anmiuuTe ypaBHeHuWe Maiiepa [Jii MOJbHBIX TerioeMKocTeil. OObsicHUTe
BXOZSLLME B HETO BeJIMUMHBI U YKAXKUTEe UX eJUHULIbI NU3MepeHUsl.

Ne 6 3amminuTe ypaBHeHHMe Maiiepa [Jii MacCCOBBIX TeruioeMKocTeid. OObscHUTE
BXOZSLLIME B HETO BEJIMUMHBI U YKAXKUTE UX eJUHULIbI NU3MepeHUsl.

Ne 7 OObsicHUTe, TIOUEMY AJiI OAWHAKOBOT'O M3MEHEeHHs] TemIiepa Typbl 1KT ra3a B
1300apHOM MpoLiecce ¥ U30XOPHOM TpeOyeTcst pa3HOoe KOJIMUeCTBO TeTIOThI?

Ne 8 B uem pa3HuLja MeXXJy UCTUHHOM U CpeJHel TerI0eMKOCTSIMU?

Ne 9 [Tokaxkute, uTO OOJIBIIIE: MOJIbHAS WA MacCoBasi TEIJIOEMKOCTD JIJIST OJJHOTO 1
TOrO e rasa?

Ne 10 3amumiiivte u3BecTHbIe BaM dhopMy bl /151 pacueTa TeIIoTbl, HEOOXOAUMOM /115t
HarpeBa MPOM3BOJILHOT'O KOJIMUeCTBa ra3a B M300apHOM mpotiecce.



Ne 11 3anmmmre u3BecTHble Bam ¢dopMmynbl pacueTa TeruiOThl, HEOOXOAUMOM /ISt
Harpesa IpOM3BOJILHOI'O KO/IMYEeCTBa ra3a B U30XOPHOM I1poLjecce.

Ne 12 Kak oripefie/iuTh TeIVIOTY TPA U30XOPHOM HarpeBaHUU WU OXJIaXKJeHUuu 1 Kr
rasa?

Ne 13 Kak ompefendTs TeMIOTy IpU n300apHOM HarpeBaHWW WK OXJIKIeHHUH 1 K¢
rasa?

Nel4 Kak oripefie/iuTh TEIJIOTY, HEOOXOAUMYIO /IJIsi HarpeBaHUs WK OXJIaxJeHus V
M’ ra3a B M130XOPHOM Mporjecce?

Nel5 Kak ompefienUTh TerioTy, Heo6X0AUMYIO [I/Isl HarpeBaHUsl WK OXJIaKAeHus V
M’ ra3a B 1306apHOM TIpoLjecce?

Ne 16 Kak ompezesnsieTcss 00beMHasi TEIVIOEMKOCTb CMeCH H/eabHBIX Ta30B?

Ne 17 Kak oripeziesisieTcsi MacCOBasi TeIJIOEMKOCTb CMeCH HU/ieaTbHbIX Ta30B?

Ne 18 Kak oripezesnsieTcsi MOJIbHas TEIJIOEMKOCTb CMeCH H/iea/lbHbIX ra30B?

Tema 3 (TIepBbIM 3aKOH T.J.)

Ne 1 ITepBbIli 3aKOH TePMOJMHAMUKH (aHA/TUTUUECKOE BbIpakKeHre U (POpPMY/TMPOBKA)
IJis amrabaTHOrO TIporiecca paciivpeHust

Ne 2 TlepBbI 3aKOH TEpPMOJMHAMMUKU [Jjis U30XOPHOTO Mpoljecca (aHaIUTUYeCKoe
BbIpakeHHe U (POPMY/TMPOBKA)

No 3 TlepBblii 3aKOH TepMOAWHAMHUKU [JIs1 W300apHOro Tipoijecca (aHA/MTHUYeCKOoe
BbIpakeHHe U (POPMY/TMPOBKA)

Ne 4 3anuiunTe BbIpa)KeHHe MEPBOr0 3aKOHA TEPMOJUHAMUKU [IJIs1 U30TEPMUYECKOT0
rpoliecca, fiaiite ero (GOpMy/IMpPOBKY.

Ne 5 3anuiuvre aHaIUTUYECKOe BbIpakeHWe 1-ro 3aKOHa TepMOAWMHAMHUKH (aBe
(dhopMbI) U IOSICHUTE BXOZSIINE B HUX BEJIMUMHBI.

Ne 6 B uem pa3nuila mexay (QyHKOued cocTosHUs M (yHKLMeW mnporecca?
[IpuBeguTe puMepHI.

Ne 7 Kak orpejgenuTs HW3MeHeHHWe BHYTDEHHeW 5HEpPruM U/ieajlbHoro rasa B
pas/IMYHBIX TEPMOJAUHAMUYECKUX TIpoLjeccax?

Ne 8 B uem CyIIHOCTb MEPBOr0 3aKOHA TEPMOJAUHAMUKU?

Ne 9 AHanuTHueckoe BbipakeHHe U (DOPMYJUPOBKA 1-r0 3aKOHa TepMOJMHAMUKU
(1-1 popma 3anucu). [TossCHUTHL BXOASIIIME B BbIpa)KeHHEe BeJIUUMHBI.

Nel0 AHamuTHUeCcKoe BbIpakeHHe M (POPMYJIMPOBKA 1-ro 3aKOHa TepMOJWHAMUKHU
(2-51 bopma 3anvcu). [TosscHUTE BXOASIIME B BEIDA’KEHHE BEJTMYMHBI.

Nel1 YUTo Ha3bIBaeTCs HTA/IBITHEN pabouero Teja U KakK OMpe/ieNsieTCs ee W3MeHeHre
B Pa3/IMYHbIX TePMOJMHAMUUYECKHUX TIpoLieccax?

No 12 3anuuuvre Bbipa)keHuMe 1-ro 3aKOHa TePMOAVHAMUKU [Jis1 TTOJIUTPOITHOTO
rpoliecca v fjaiite ero h-OpMy/upOBKY.

Ne 13 Kak ompegensiercs paboTta pacinvpeHusi (OKatvs) B TePMOAMHAMUUECKOM
riporjecce (aHaMTAYECKU U TpauuecKu)?

Ne 14 Kak onpefesnsieTcs TeryioTa (aHaJUTAYeCKU U rpaduuecky) B TIPOU3BOJILHOM
TepMOJMHaMUYeCKOM mpoLiecce?

Ne 15 IMoka)kuTe, BO CKOJILKO pa3 (/151 F060ro TepMoJHHAMUUeCKOro ITipoiiecca)
M3MeHeHre SHTajblIuM U/eanbHOro ra3a 0osbllie, ueM W3MeHeHUe ero BHYTpeHHel
SHEepIuu.



Ne 16 Kakasi CBSi3b MeXXJy WU3MeHeHHWeM SHTPOIMU pabouero Tena ¥ KOIMUECTBOM
No/iBeJJeHHOW (OTBeJIeHHOM) TeIJIOThl B MPOU3BO/ILHOM TpoLiecce?

Nel7 [TepBbli 3aKOH TEpMOJMHAMUKU (aHA/JIMTAYECKOe BbIpAXKEHHE U
dbopmynMpoBKa) AJisi afuabaTHOrO TpoLiecca CoKaTHsl.
Tema 4 (ITpowjeccer)

Nol TIIpu Kakux 4YaCTHBIX 3HAUEHUSIX [OKasaressl TIOJIMTPOIbI N MMEKT MeCTO
OCHOBHbIE TepMOJMHaMUuecKue Tpolecchi? 3o0pa3ure 3Tu mpouecckl B PV-
[iarpaMmme.

No2 Ilpy KakuX YaCTHBIX 3HAUEHUSX I[I0Kasaress IIOJIUTPOIBI N HWMEKT MeCTO
OCHOBHBIE TepMOJMHaMUUeCKHe mpoljeccel? M3o06pa3ute 3ty mipoiuiecckl B TS-
farpaMmme.

Ne3 IMoka)kuTe, KaK aHATMTUUECKH U rpadruuecKy omnpeessieTcs paboTa pacIpeHust
B 1300apHOM U M30TEPMUYECKOM TpoLieccax

Ne4 Kak paccuMThiBaeTCsi U3MEHEeHHe SHTa/IbITUN W/ealbHOTO ra3a B M300apHOM,
M30XOPHOM U TOJIMTPOITHOM IpoLieccax?

No5 Kak paccuvTaTh U3MeHeHUe SHTPOIUM B M3BEeCTHbIX BaM TepMojvHamMuueCKrUx
riporjeccax?

Ne6 TlokakuTe, KakK aHaJIUTHYECKU U TrpaduuecKkd OrpefessieTcs TernioTa B
1300apHOM U W30XOPHOM TIpoIjeccax?

No7 TlokakuTe, KaK aHaJIUTAYECKH W TrpaduuecKd MOXKHO OIpe/ielIUTh paboTy B
M30XOPHOM M ajjuabaTHOM mpoijeccax?

Ne8 TIpoBeguTe aHanu3 n3obapHoro mporjecca. [IpeacraBbTe 3TOT Tpoiiecc B PV-u
TS-guarpammax.

No9 IlIpoBepute aHanmu3 M30XOpHOro rpouecca. Ilpexacrasbre 3TOT Tporecc B PV-
v TS-guarpammax.

No10 IIpoBeguTe aHanmu3 U30TepMrUUeCKOro rporecca. IIpeacraBeTe 3TOT MpoLecc B
PV-u TS-guarpammax.

Nel1 ITpoBemuTe aHamu3 aguabatHoro mpoijecca. IlpezscraBbTe 3TOT Mpoijecc B PV-
u TS-guarpammax.

Nel2 TlokakuTe, KaKk MOYKHO pacCuuTaThb KOJWYECTBO TIOZABEJE€HHOW Ter/IOThl BO
BCEX U3BECTHbIX BaM TepMoAMHaMMUuyeCKuX TpoLeccax.

Nel3  ITokaxkuTe, Kak oIipefesisieTcsl U3MeHeHUe SHTa/IbIIUU WJieaslbHOIo rasa BO
BCEX U3BECTHbIX BaM TepMoAMHaMHUUyeCKUX TpoLeccax.

Nel4 TlokakuTe, Kak OMpeesieTCs] U3MeHeHrue BHYTPEeHHeU SHepPruM W/eaqbHOro
ras3a BO BCeX U3BeCTHbIX BaM TepmoarHaMHUueCKuXx IpoLeccax.

Nel5 TlokakuTe, KakouW TepMOAWHAMWUYECKHWM TIpoOlleCC HMeeT MeCTO, eC/u
TIOKa3aTesIb MOAUTPpOorkl N=1. /aiiTe aHa/M3 3TOro mpoljecca, u3o0pa3ute ero B PV-u
TS-guarpammax.

Nel6 TIlokakuTe, KakouW TepMOAWHAMWUYECKHWM TIpOlleCC HMeeT MeCTO, eC/u
roka3saresb rmoutporibl n=0. [{aliTe aHa/mM3 3TOro Ipoijecca, n3obpasute ero B PV-u
TS-puarpammax.

Nel7 ITokakuTe, Kakou TepMOAMHaMUUeCKHH MpollecC MMeeT MeCTO TIpH MoKa3artesie
MO/IUTPOMBI N= oo . JlaiiTe aHa/MW3 3TOr0 mpoljecca, u3obpasute ero B PV- u TS-
fyarpamMmmax.



No18 ITokakuTe, KaK paCCUMTHIBAeTCsl U3MEHeHWe SHTa/IbIIMM H/eaJbHOro rasa B
M30TEepMUYECKOM U afiiabaTHOM Tipoijeccax?

Ne19 TMokaxkuTe , KAKOM TePMOAUHAMHAUECKUH TIPOL[eCC UMEEeT MeCTO MPU MoKa3aTere
TIOJTUTPOIIbI

n=k. [JaiiTe aHa/iu3 3TOrO0 Mpotiecca u nu3obpasute ero B PV- u TS-auarpammax.
Tema 5 (BozsiHOM map)

Noel KakOBO COOTHOLLIEHME TeMrepaTyp Yy BJI&XKHOTO W CYXOI'O HAChILEHHOro rapa
Py OVHAKOBOM [IaBJIeHUM?

Ne2 Uto OGoJibliie: yae/nbHbI 00b€M CyXOT'O HACBIIIEHHOTO Tapa WA TeperpeToro
TIPY OJMHAKOBOM JlaBieHuM? [TokaxkuTe 3T0 B yj00HOM 4151 Bac auarpamme.

Ne3 Yto Takoe TeruioTa mapoobpa3oBaHMs M KakK OHa 3aBUCHUT OT JABJIeHUS ?

Ne4 Kak paccuuTaTh TerioTy, 3aTPaueHHYI0 Ha IoA0rpeB 1Kr BOAbI OT TeMIlepaTyphbl
t1 fo Temnepatypsl t2 ?

No5 Kak oripezieiuThb TerjioTy, 3aTPAYeHHYI0 Ha TeperpeB 1Kr CyXoro HacChIL[eHHOT O
riapa rpu NOCTOSIHHOM [laBJIeHUN?

Ne6 MoryT M uMeTb OJIMHAKOBbIe TapaMeTpbl COCTOSIHUSI KUIISIasi BoJa U CyXOu
HaCBIII[eHHBIN Tap B TIpoljecce mapoobpa3oBanusi? Ha3oBuTe Ux.

Neo7 Kak orpezie/TUTh TeI/IOTy TTapoobpa3oBaHus aHAIMTUUECKU U rpaduuecky B hs-
Avarpamme?

Ne8 Uto GoJibllie: TemriepaTypa BaXKHOTO WM CYyXOro rapa Py OJJHHAKOBOM Y HUX
JlaB/IeHUN?

Ne9 IMokakute B hs-uarpamme Bce u3BecTHbie Bam TepMoaHaMUuecKue TpoLecChl,
B KOTOPBIX MOKHO M3 BJIQ>KHOTO T1apa TMOTyYUTh [eperpeThIu.

Ne10 Kakou map Ha3bIBaeTCsl TieperpeTbiM M Kak OMpeAeuThb TeIJIOTYy, 3aTPauyeHHYH0
Ha ero reperpes?

Nell ITokakuTe B hs-muarpaMme, Kak MOXXHO OTpe/le/IUTh TeIIOTY, BblJle/IeHHYIO
TIpU TIOJTHOW KOHZEHCAlUU 1KI CyXOro HacChIIeHHOTo Tapa?

Nel2 Kak MOXXHO OrpefeuTh HTA/IbIIUI0 BOJbI, eC/IM M3BeCTHa ee TeMmreparypa?
YKakuTe u3BecTHble BaM criocoOb!.

Nel3 Kak MOXHO ompeje/iTb 3HTA/bIUI0 BJIA)KHOIO Mapa? YKa)KuTe H3BeCTHbIe
Bam crioco0sbr.

Nel4 Kakoii mpoiiecc Ha3bIBaeTCs IpolieccoM Tapoobpa3oBanus? IIpu Kakoi
TemIieparype HauMHaeTCsi STOT MpoLecc?

Nel5 Kakou map Ha3sbiBaeTcsi rieperpetbiM? [loKa)kuTe, Kak MOXKHO OIpeJeuTb ero
riapameTphbI?

Nol6 B ueMm oT/iMuMe CyxXOro ¥ BJI&KHOT'O HACBILEHHOro rapa? HaszoBure, kakue
riapamMeTphl y HUX OJIMHAKOBbIe, a KaKUe pasHble.

Nel7. TlokaxkuTe B hs-guarpamme  Bce u3BeCTHble Bam TepmojnHamMuueckue
MPOLIECCHI, B KOTOPBIX MOXXKHO U3 CyXOro napa MoJiy4uTb MeperpeThIu.

Ne18 YTo Ha3bIBaeTCs CTereHbl0 CyXOCTH Mapa U CTeleHbI0 ero BaaKHOCTU? Kak mno
CTereHu CyXOCTH MOJKHO OIpe/le/IUTh COCTOsSIHUE T1apa’?

®oHJ TECTOBBIX 3aJjaHUH /I TeKYyIero KOHTPOJ/IA 3HaHUH 10 MOJY/IH0

Bblbepume o0uH npaguabHbIll 8apuaHm omeema



TepMoUHAMUUECKYIO CHUCTEMY, KOTOpass He OOMEHWBAeTCs C OKDPY»Karolled Cpefjol TeryioTOH,
Ha3bIBaloT. ...

M30J/IMPOBaHHOMN

3aKphITOU

+aarabaTHOM

3aMKHYTOU

YpaBHeHUe COCTOSTHUS M/lealbHOrO rasa. ..

CTIpaBe/IJTUBO A1y1s1 TI000M TepMOIUHAMUYECKON CHCTEMBI
+CrpaBe/IMBO /151 pABHOBECHOW TePMOAUHAMUUECKON CUCTEMBI
CripaBe//IUBO [/l PABHOBEPOSTHOM TePMOJAUHAMUUECKOU CUCTEMBbI
CripaBe/l/IUBO [I/I51 PABHOBECHOW TepMUUeCKOW CHCTeMbI

Maccy rasa, 3aK/IF0UeHHOTO B e/JuHULIe 00beMa, Ha3bIBaKoT ...
yJiellbHbIM BeCOM

yZe/TbHOU MJIOTHOCTBIO

+TJIOTHOCTBIO

BECOM

M30bITOUHOE ZaB/IeHHE — 3TO. ..

+Pa3HOCTb MEX/y aOCO/TIOTHBIM W aTMOC(HEPHBIM JJaBIeHHEM
abCoMI0THOE ZIaB/IeHHe, KOTOpoe 0oJbIile aTMochepHOro
JIOTIO/THEHKe aTMOC(HEPHOT0 /IaB/IeHUs [0 abCOMOTHOTO
OGapomeTpHuyUecKoe JaB/IeHHe

Kakrmu napameTrpamu XxapakTepyU3yrOTCSl HOpPMaJlbHbIe YC/IOBUS?
P=1 atm; T=273 K

P=1Bap; T=0K

+ P=760 mm.prt.cT.; T=273 K

P=735,6 mm.pt.cT; T=0K

B cucreme CU faBneHue usmepsieTcs. ..
B [DKOYJISIX

B aTMoc(hepax

B Oapax

+B mackasisax

YpaBHeHue COCTOSIHUA /1 1 KI' WealbHOro rasa. ..
pV=mRT

p=RT

pVy =R, T

+pv =RT

YKaxuTe pa3MepHOCTb YHUBEPCA/IbHOW ra30BOM MOCTOSIHHOW
Ix/( kr-K)

K/K/KMOJb

KI'/KMOJIb

+1x /(kmonb+K)

YKauTe pa3MepHOCTb UHAUBU/Iya/IbHOW Fa30BOM MOCTOSIHHOM
+I1x/( kr-K)
K/I>K/KMOJIb



KI'/KMOJIb
Ik /(kmonb-K)

YpaBHeHUe COCTOSIHUA /IS TIPOM3BO/IBHOIO KO/IMUeCTBa U/iealbHOro rasa
+pV=mRT

pV, =R,T

p = pRT

pv =RT

Uemy paBHa ra3oBasi IOCTOSIHHasi Bo3zyxa?
29 k/loc/keK

287 kllnc/ke'K

8314 /Ixc/ke'K

+287 [xc/ke-K

@dU3MYeCcKUl CMbIC/T YHUBEpPCalbHOM ra30Boi nocTosiHHOM (Rp)?

+ paboTa oIHOT0 KWJIOMOJIS Ta3a IMpyu 300apHOM HarpeBe Ha OJVH TPafyC
paboTa oJHOTO KW/I0rpaMMa rasa npy u300apHOM HarpeBe Ha OZIH TPafiycC
Tersio HeobxoAUMoe 71 1300apHOT0 HarpeBa KWJIOMOJISI Ta3a Ha OJJUH IpafyC
TeryI0 HeoOXoAumoe it n300apHoro HarpeBa 1 kr Ha 1 K

Kakoe ypaBHeHHe MO>KHO TPUMEHHUTh /ISl OTpeZie/ieHrs KOIM4YecTBa TeIyIoThl, HeOOXOJUMOM 1/ist
HarpeBaHUs1 m Ke rasa OT {; O f; B IIpoOLiecce p = const?

Q = Vupcy (t2—t1)

Q= pcy(tz—ty)

+Q = m’Cp (tz — tl)

Q = VHCp (tZ_ tl)

Kakoe ypaBHeHHe MO>KHO MPUMEHUThH AJisl OTpefie/ieHUs] KOJIMUeCTBa TeI/IOThI, He06X0UMOM [i/ist
HarpeBaHuss V M’raza oT t; [lo tp ipu v = const?

Q = pey (t2—t1)

Q =V HCy (t2 - tl)

Q=mey(t2—1t1)

+Q=Vycv(—t1)

Yucno cremneHei cBOOO/bI 2-X aTOMHOTO ra3a ...

6

+5

3

2

Kakoe ypaBHeHHe MO>KHO MPHUMEHUTH /IJIsi OTpefie/ieHUs] KOJIMUeCTBa TeT/IOThI, He0OX0[UMOU [I/ist
HarpeBaHus 1 Kr rasa oT t; [0 t, B aquabaTHOM Tiporjecce?

+q:O

q=cn(tz2—11)
q=c(t2—t)
q=¢c (tz—tl)

Kakoe ypaBHeHHe MO)KHO NMPHMEHMTb /15 OTpe/ie/IeHHs] KOJTMUecTBA TeTIOThl, Heo6XOqUMON fiist
HarpeBaHus 1 KI' rasa OT t; 710 t, B M306apHOM Tporjecce?

q = pey (t—t1)

q=cn(t2—t)

q=cy(ta—t1)



+q=cp (t2—1t1)

Kaxkoe u3 BLIpa)KEHI/Iﬁ He ABJ/IAeTCSd YpaBHEHHEM I1€PBOro 3aKOHa TepMOJAWMHAMHKHA
dg=du + pdv

+dg=c,dt+vdp

dg=dh-vdp

dg=c,dT + pdv

Kakoe u3 BbIpakKeHUH SIB/ISIETCS ypaBHEHUEM TI€PBOT0 3aKOHA TEPMOJUHAMUKU 1151
M30TepMHUeCKOro Tporecca?

dq=du + pdv
dg=du
+dq = pdv
dg=dh—vdp

Kakoe 13 BbIpa’KeHU SIB/ISIETCS1 ypaBHEHUEM MepBOro 3aKOHa TePMOJAUHAMUKH /11 ©30XOPHOTO
riporiecca?

dg=du+ pdv
+dg=du
dg=dh—vdp

dg=c,dT + pdv

Kakoe 13 BbIpakeHHH SIB/ISIeTCS ypaBHEHUEM TI€PBOT0 3aKOHA TEPMOJJUHAMUKH /11 ©300apHOT0
rporecca?

dg=du+vdp
+dg=dh
dg=dh—vdp
dg=du

YKaxkuTe IpoLiecc, Mpy KOTOPOM BCe TIOIBOMMOe TeTlIo MpeBpalliaeTcs B paboty
azrabaTHBINA

V30XO0PHBIN

+U30TepMUYeCKUr

1300apHbIit

B kakom (13 yKa3aHHBIX) [POLIeCCOB MO/IBOAMMOE TeI/I0 pacXOAyeTcsl Ha yBelIWUeHUe BHYTPeHHe!
SHEPruM U COBepIleHre BHeIIHel paboThI?

azabaTHRINA

HU30TepMUUECKUIN

+ u3o0apHbIf

HM30XOPHbIN

V30X0OpHBIM fBJIIeTCA MPOLieCC. ..



1
2
+3
4

M306apHBIM SIB/ISI€TCS MTPOLIeCC. ..

T

WN =

I/I3OTepMI/I‘—IECKI/IM SABJIAETCA MpoLecc...

T

B~ WN

ApmabaTHBIM SIBIISIETCS TIPOTIecC. ..



1
+2
3
4

Kakue cBefieHus o nporecce 1-2 He COOTBETCTBYIOT AeUCTBUTEIBHOCTU?

pA 2

—» V

JlaBJIeHHe YBeJINUYUBaeTCs
+ra3 CKMMaeTcsa

Tery10 OABOAUTCS
paboral =0

YkaxkuTe B rporiecce 1-2 xapakTep TerioobMeHa
P 4

20— ]

+TeI/I0 OTBOAUTCS

ripoijecc uzet 6e3 TeryioobMeHa

rpaduK He MMO3BOJISIET OMNPe/IeNNUTh XapaKTep TerjioooMeHa
TETI/I0 TI0IBOUTCS

Kakue cBefieHus o mporiecce 1-2 He COOTBETCTBYIOT A€UCTBUTETBHOCTU?

P




TeIIO OTBOAUTCS

TeMIeparypa ¥ BHYTPEHHSAS SHEPI'Hs YMEeHbIIaI0TCs
pabora [= 0

+tra3 paciumpseTrcs

YKaKuTe, Kak u3MeHsieTcsi 00beM B Tipoijecce 1-2, n3006pakeHHOM B T—S KOOpAMHATax

Ta 1

!

2

»S

00BbeM yMEHBIIIaeTCs

00BeM 0CTaeTCst MOCTOSTHHBIM

+00bEeM yBEJTMUHBAETCS

[MarpamMma He MO3BOJISIET OTPe/Ie/IUTh XapaKTep U3MeHeHHust 00bema

Kak Oyzet nu3aMeHSThCsS BHYTPEeHHsIsI 9Heprus ra3a B nporecce 1-2 B T-S KoopAnHaTax?

Ta 1
|
2
0 > S

BHYTDEHHSIsI SHEePTUsi pacTeT

BHYTPEHHSIsSI SHeprusi OCTOsTHHA

+BHYTPEHHSIs1 SHePTrUsi YMeHbIIaeTCs

Juarpamma He JiaeT JJOCTaTOUHBIX J@HHbIX [I7Is1 OTBeTa

YKaxkuTe, Kak u3MeHsieTcsi 00beMm B riporjecce 1-2, n3o6pakeHHOM B T—S KoopAuHaTax?

Ta

00beM yMeHbIIIaeTcs

00beM 0CTaeTCst OCTOSTHHBIM

+00beM yBeTHUMBaETCS

JiiarpamMMa He T03BOJISIeT OTPe/Ie/IUTh XapaKTep U3MeHeHUs: 00beMa

YKakuTe Ha imarpaMmme B KoopAnHaTtax T—S aauabaTHBIN Mporjecc



S 4
1 3
2
> S
+npouecc 1-2
npouecc 1-3
ripouecc 1-4
npouecc 1-5

YKa)KuTe Ha iMarpaMMe B KoopuHaTax T—S n300apHbIH Mporecc

TA

> 4
1 3
2
» S
niporiecc 1-2
nporecc 1-3
+mpouecc 1-4
nporiecc 1-5

11 Kakoro mpotiecca CripaBe/i/ivBo BbIpaykeHue dh=c pdt ?

P41
B

n=1

y C

Is1 riporecca 1-A
J1s1 riporjecca 1-B
[t iporjecca 1-C
+x7151 m0OOTO TIporiecca

st kakoro mporecca cripaseaeo Boipaxkenre du = C, dt?



A
» V

+7y1s1 mroOoTo TIpoLjecca
[ TipoLecca 1-A
[t iporjecca 1-C
[ riporjecca 1-B

st mporjecca 1-2, n3obpakeHHoro B T-s Auarpamme, CripaBe/i/liBO BbIpaKeHME ...

T

q=—-A4u
+1 = -Au
I = Au
qg=1

111 ©30x0pHOro MpoLiecca rnokasaTe/ib IOJIUTPOIIbI N:
paBeH 1

paBeH 0

paBeH k

+ paBeH * o©

Iyist m306apHOTO TIpoljecca MoKa3artesb MMOJUTPOTIHI N:
paBeH 1

+ paBeH 0

paBeH k

paBeH * oo

111 n30TepMHUUecKoro nporiecca rnokasaresb MOIUTPOIbI Nn:
+ paBeH 1

paBeH 0

paBeH k

paBeH + o

st aqabaTHOTO Mporjecca rMoka3aresib TOUTPOIIB 1:
paBseH 1

paseH 0

+ paBeH k

paBeH * o



K ¢yHKI[MY COCTOSIHUSI HE OTHOCUTCS:
JaBJieHre

SHTA/bIIHA

TeMreparypa

+TerioTa

K (yHKI[UM COCTOSIHUSI HE OTHOCHTCSI:
JlaBJIeHe

TeMIieparypa

+pabora

SHTA/IBITHS

Paboty paciiupeHust B ©300apHOM TPOL[ECCe PACCUUTHIBAIOT TI0 YPABHEHHUIO:
+L =p(V2—V1)

L =0

L= pV- ll’l( V2/V1)

1
L= E(PlVl —p2V2)

PaboTy paciypeHys B U30TepMUUeCKOM MPOLiecce PaCCUUTHIBAIOT TI0 YPaBHEHHUIO:
L=p(V>-Vy1)
L =0
+L = pV-In( Vo V)
i

L= E(P1V1 —p2V)

PaboTy pacmvpeHus B afiabaTHOM TIPOIiecce paCCUMTHIBAIOT 110 YPaBHEHUIO:

L= mR(Tg — Tl)
L =0
L = mRT- ln( V2 /Vl)

=B
" (im T

[Tpy ofMHAKOBOM W3MeHeHMH oObema rasa HauOosbias paboTa pacIIMpeHHsi COBEpINaeTCs B
TpoLiecce:

+u300apHOM

M30T€PMUYECKOM

azgrabaTHOM

MOJTUTPOITHOM

V3meHeHue yieTbHOM SHTPOIWY B MTOJIUTPOITHOM MpOLiecce:
2
As=c_In—
r T

TE
+As = culn T
1

TE
As =c,In =
L

As=10



Tepmuuecknyt KII1/] 1jukia TenaoBoro ABurarens

Iy

= 2
_
e = d4
q
e =1- q_:
_ dz
Ne = P

Tepmuueckuii KIT/I 1ikna KapHo 3aBUCUT TOMBKO OT
abCOoJTIOTHOM TeMITepPaTyphl TOPSUEro UCTOYHUKA

(hr3nuecKUx CBOWCTB pabouero Tesa

abCOJTIOTHBIX [JaB/IEHUH rOpPsIYero M X0J0JHOT0 UICTOUHUKOB
+abCOoJTIOTHBIX TeMIepaTyp TOPSiUero v X0JI0AHOTO UCTOUYHUKOB

OtHo1eHre paboThI, TPOU3BEIEHHOW JBUTATe/IeM 3a LUK/, K KOJWYeCTBY TeIJIOThI, TI0/[BeJeHHON
B 3TOM LIMKJIe OT rOpsiYero MCTOYHKKA, Ha3bIBaeTCs

K03(PUI[MeHTOM MCI0/Ib30BaHUS TeTIIOThI

K03 duiiieHTOM TpaHCHOPMAaLMU TeTIOThI

+tepmuueckuM KIT/I nukna

XOJIOAWIBHBIM K03 ULieHTOM

[Touemy nykn KapHo Ha3bIBalOT LIUKJ/IOM HZeaJbHOW TeI/JIOBOW MallliHbI?

MalliiHa, paboTatoirias 1o UKy KapHo, He 3arpsi3HsieT OKPY>KaroIyto Cpeay

+1ukn KapHo oOecrieuriBaeT HauBbICIIHMK Tepmuueckuii KII/I mpu 3aslaHHBIX TeMIlepaTypax
M0/IBOJa U OTBO/IA TET/IOThI

TIpY COBepIIeHUH 1[uK/Ia KapHo mapaMeTpbl pabouero Tejia BO3BpAIalOTCS K UCXOAHBIM 3HAUEHUIM
MallliHa, paboTatoiias 1o uKay KapHo, iMeeT HaMeHbIIIMe MacCy U rabapuThI

Kakoi K/ peann3yercsi B 06H3MHOBBIX JBUTATE/ISAX?
LIMKJ/T CO CMeLIaHHbIM MMOJBOJOM TeIlJIOThI

K Iuzens

MK KapHo

+11uK1 OTTO

[Ty knaccrueckuy Jusens — 3To. ..

L[MKJI CO CMEIlIaHHbIM [10/IBOJOM TeTlJIOThI
+1JMKJI C TIOZBOJOM TeIJIOThl IIPX p = const
LIMKJI C TIOABOZJ,0M TeIlJIOThI IIPX V = const
LIMKJI C TIOJBO/IOM TeryIoThl pu T= const

Kakol 1juK/1 peanu3yeTcsi B COBDEMEHHBIX JU3e/IsX?
+LMKJI CO CMeLIaHHbIM I10JBO/OM TeIl/IOThbI

K Iuzenst

uuka OTTo

uukJ KapHo

[MToaBozA TenaoTel B 0EH3WMHOBOM JBHUTaTere:
MPOUCXOUT TIpU p = const

MNPOUCXOAWT IIPU pv- = const

+ IPOUCXOAUT IIpH V = const



nipoucxofut rnpu dq =0

[TogBog TerioTel B LjuKIIe [u3sens:
+IIpOMCXOJUT IIpU p = const
TMPOUCXOAUT MpHU pvk = const
IIPOMCXOJUT IIpU vV = const
npoucxoauT npu dq =0

[TogBO/ TEIJIOTHI B L{MKJ/Ie COBPEMEHHOI0 AU3eJis:
+IIPOMCXOAUT IIpU p = const U v = const
TMPOUCXOAUT MpHU pvk = const u v = const
IIPOMCXOJUT IIpU vV = const U v = const
nipoucxouT npu dq = 0 1 v = const

OTBO/| TErIOTHI B OEH3MHOBOM /IBUTaTe e OCYILeCTBISIeTCS
IIp4u p =const

npu pvk =const

+ 1pu v =const

nipu dq =0

OTtBOZ, Ter1oTe! B LIMK/Ie [lr3es1s OCyLLeCTBIIsIeTCs
IIp4u p =const

npu pvk =const

+ 1pu v =const

nipu dq =0

OTBOZ, TEIJIOTHI B LIUKJ/Ie COBPEMEHHOI'0 y13esisi OCYLL[eCTB/ISeTCs
rpu p =const

npu pvk =const

+ npu v=const

nipu dq =0

OTHol1leHre MOJHOTO 00beMa UIMH/IPA K 00beMy KaMepbl CrOpaHust Ha3bIBAeTCs ...
+ CTeleHbI0 CXKaTus

TepmuueckuM KII/]

CTelleHbl0 Mpe/iBapuTe/IbHOI0 pacllipeHust

JKCcepruei

YKaxxure XdpPdKTE€PHYIO TOUKY LIMKJI4, B KOTOpOﬁ TeMIiepaTypa ABJ/IAeTCA MaKCHMa/IbHOM?

PA Z Z
C
B
A
»\/

B Touke C
B TOUKe Z
+ B Touke 7/

B Touke B



Omnpezenute, B KAKOW XapaKTepHOM TOUKe IIUK/Ia TeMIIepaTypa MakKCHUMasIbHa.
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dyHKLMeN KaKuX BeTMurH siBsieTcss Tepmuueckuid KIT/] Teopetrueckoro 1juk/a nopiuHeBoro JBC
C TIOABOJOM Terw1a rpu V = const?

nt = f(Tmax)
nt = f(Pa)

nt = f(A)

nt =f(e)

Bri6epuTe tyka I'TY ¢ mogBOIOM TEIJIOTHI IIPU p = COnst

LUKIT A
uuki b
+1ukn B
uuki I’



Bribepute nmki I'TY ¢ mogBooM TeryioTel ipu V = const
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v v
P P
3
2
v ! 4 v
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LUK b
uKi1 B
+ouki I

Mexy BepxHel MorpaHu4YHOM KPUBOW M HY)KHEelM MOrpaHUYHOM KPUBOU HaXOUTCS:

Ta K
00/1aCTh HEHACKII[EHHOM XKUAKOCTH
C +06]IaCTB BJI®’KHOTI'O T1dpa
O o6/acThb neperpeToro napa

v

S 00J1aCTh CyXOTr0 HACKILIIEHHOTO T1apa

Konpencauus — 3to:

repexo/] Bell[eCTBa U3 KUJKOT0 COCTOSTHUS B Ta3000pa3Hoe
+Tepexo/; BellleCcTBa U3 ra3000pa3HOro COCTOSIHUS B KUZKOe
Tepexo/] Bell[eCTBa U3 TBePZA0ro COCTOSTHUS B ra3000pa3Hoe
riepexo/i, BelecTBa U3 TBEPOro COCTOSHUS B XXUAKOe

YTo Takoe CKpbITasi TersioTa napoobpasoBaHus r?

5Heprusi, 3aTpaurMBaeMasi Ha Ipeo/jo/ieHre CHJ1 B3aMMHOI'0 TIPUTSDKEHUST MOJIEKYJT XKUKOCTH
TeryioTa M3MeHeHHsl SHTPOITUU TIPU KUTIeHUU

+TeI/IoTa, 3aTpayeHHasl Ha IpeBpallleHue 1Kr Kurmsiiei KUJKOCTU B CyXOM HachlleHHbI nap npu
HeM3MeHHOM /laB/IeHUH

TenJIoTa, S5KBUBa/eHTHasl SHTa/bIIMK HACKILL|EHHOT 0 1apa

Kak onpefensroT napaMmeTpsl BOAAHOIO rapa?

10 ypaBHeHHI0 cocTosiHus KaneiipoHa-MeH/jeneeBa
10 KPUTUYECKMM T1apaMeTpam

IO CTeIleHU CYyXOCTH

+110 TabsIMLIaM U AYarpaMMam BOZSTHOTO T1apa

YTo0 Takoe cTerneHb CyXOCTU X BOJSHOIO 1apa?



OTHOLLIEHHe MacChl CyXOro fapa K Macce BOJbI
+0THOLLIEHWe MacChl CyXO0ro Tapa K Macce BIa)KHOTO Tlapa
OTHOIIIeHUe TeMIlepaTyphl Mapa K TeMIiepaType HachIlleHus
Macca rmapoBoi hpakijuy B eiuHULle 00BeMa

[ns yero npumensietcst T-s [uarpamma npy UCC/ie0OBaHUU TePMOJMHAMUUECKUX [JUK/IOB?
+HarsTHO TIPe/ICTaB/IsIeT MTPOLECCHI MTO/IBO/Ia U OTBO/IA TETUIOTHI, IIPEeBPaIlleHuUs TeTI0Thl B paboTy
XapakTepu3yeT 3KOJI0rMUeCcKy0 YUCTOTY TeII0BOM MalllKHBI

TMOKa3bIBaeT MaKCUMajIbHOe ZiaBieHre paboyero Tesa

M03BOJIsIeT OMpe/ie/IUTh MOLHOCTD TEVIOBOW MalllHbI

B 1ukie PeHKyHa ripoijecc apoobpa3oBaHUsi COOTBETCTBYeT JIMHUU

T

1-2
4-5
3-5
+5-6

B njuksie PeHkriHa nporjecc KOHJeHCallui COOTBETCTBYeT JIMHUU

T

+2-3
5-6
1-2
6-1

B OUuKiie PenkuHa rponecc rnpespdaiiieHus BOJAbI B neperpeTbn‘/’I map COOTBETCTBYET JIMHUU

T

1-2-3
+4-5-6
3-4-5
5-6-1



TeroTta B juk/e PeHKMHA OTBOAWTCS B poLiecce

T

4-5-6
+4-5-6-1
5-6-1
3-4-5

YMeHbllleHHe [iaB/ieHus P, TIPU HeM3MeHHBIX OCTaIbHBIX MapamMeTpax LiUkia PeHK1Ha MpUBOJUT K

yMeHblI11eHut0 Tepmuyeckoro KIT/I nukiia
+yBenueHuro Tepmudeckoro KIIJI nukia
He ByvsieT Ha Tepmuyeckud KIT/I npkna
yXy/iiaeTt paboTy B LiUK/Ie

Kak u3mensercs TepMI/I‘-IECKI/Iﬁ KHH UKJia PenkuvHa IMPpU MOBBILLIEHWU NdBJIEHUA B KOH,I[EHCBTOPE?
He M3MeHAeTCs

K0J1e0/1eTCS 0KOJIO HEKOTOPOro cpeaHero 3Ha4eHus

YBe/IMUMBAETCA

+yMeHbIlIaeTCsI

XOJ'IO,ZLI/IJ'IBHOIZ YCTaHOBKOﬁ Ha3bIBAIOT...
TeIlJIOBbIe MAIlIMHLI, IIpeAHA3HaUeHHbIE /I MTOH>KeHWS TeMIIepATYypPbI



+TeryioBble MalllMHbI, MIpe/iHa3HaUeHHbIe /7151 TTOHMKeHUs TeMITepaTypbl TeJl TI0 CPaBHEHUIO C
TeMIlepaTypOi OKpYyKarollleil cpefibl ¥ HellpepbIBHOTO MO/ iepyKaHusl 3TOM TeMrepaTyphbl
YCTPOMCTBA, TO/JiepKUBaroliie HU3KKe TeMIepaTyphbl

yCTaHOBKH, paboTaroriue 1o 00paTHOMY LUKy

VicapuTtenb MapoBOi KOMIIPECCUOHHOHN X0JI0JUIbHOM MallivHbl 0003HaueH 1y poi
2

Iy

WN =

KonpieHcaTop mapoBoii KOMITPeCCHOHHOM XOI0AUIBHON YCTaHOBKH 0003HaueH IU¢poit
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HasHaueHueM TerI0CUIOBBIX YCTaHOBOK SIBJISIETCS ...
+ ITPOU3BO/CTBO T0/Ie3HOM PabOThI 3a CYET TEIJIOThI
TTPOU3BO/CTBO TEIIOTHI

TIPOM3BO/ICTBO CTaJHA

TIPOU3BOZCTBO T1apa

PaboumnMm Te/1oM TeIIOBOTO HAacoCa SBISIOTCS ...
HerpeJie/ibHble yT/1eBOJ0PO/IbI

CTIUPTEI

+ (ppeoHsI

anberuzpl

VIcTOYHMKOM HU3KO TIOTEHIMAIbHOM TeTIOTHI B TETJIOBOM HAaCOCe MOTYT ObITh. ..
TeTI0Ta, BbiZie/ieHHast TIPU TOPeHUH TOT/IMBa

+TerioTa TpPyHTa, BOI0EMA, BO3ZAyXa

TeryioTa, BeiOpackiBaeMasi B aTMoc(epy C MpoAYyKTaMH CrOpPaHus TOTI/IBA
TEIJIOTa, BbiZie/ieHHasi ITPY CrOPaHuH Topda, IpeBeCHHEI



Ha vHayKaTopHOM yUarpamMme JIMHUS 2-3 COOTBETCTBYET. ..

CKaTHIO
pacCIIpPeHNIO
+HarHeTaHUIo
BCAChIBaHUIO

Ha unavkaTopHol ArarpamMmMe JMHUS 3-4 COOTBETCTBYET. ..

p
3 2
P,
4 1
BT
v
I'“|I2 V1
HAarietTaHURO
CXKAaTUro
BCaCbhIBAHUKO

+3aKpbITHIO HATHETATE/IbHOI'O ¥ OTKPBITHIO BCAChIBAIOIIEro KiaraHa

C>xaTHie C HaMEeHbILIeH 3aTpaToi paboThl B KOMIPECCcope MPOUCXO/UT B MPOIiecce

+1-2
1-2'
1-2"
1-4

CoruioBoii KaHas peJjHa3HaueH [iJisl. ...
yBeJIMUeHHs1 1aB/IeHus TT0TOKA
yMeHbllIeHHs] CKOPOCTH TI0TOKa
+yCKOpeHHsI IOTOKa

TOPMO>KeHUs TIOTOKa



Ouddy3op npeaHaszHaueH Ais. ..
+yBeJIMueHUs JlaBjieHus OToKa

YMeHbIIEHHWS CKOPOCTH IMMOTOKA
yBe/IMUeHHs CKOPOCTHU ITOTOKa
MnpuaaHus Oripee/IeHHOr o HallpaBJ/I€eHUS ABU>KEHHS TI0OTOKAa

B kaHasiax riepeMeHHOT0 ceueHUs YCKOpPeHHe TI0TOKa CBSI3aHo C...
yBeJIMUEHUEM [IaB/IeHUS ra3a

+yMeHbIlIeHHeM JIaB/ieHUs ra3a

YMEHBIIIEHHEM TJIOTHOCTH ra3a

OXJIaXK/IeHHeM rasza

B kananax [epeMeHHOIo ceyeHurs TOPMO>KeHHe II0TOKa ITPUBOAUT K...
+yBe/IMYeHUEM [laB/IEHUS ra3a

YMEHbIIEHWEM [OdBJIEHUSA I'a3ad

YBEJIMUEHUIO TVIOTHOCTH I'a3ad

YBE/IMUEHHNIO TEIVIOEMKOCTH IMOTOKA

CKOpOCTb a/jiabaTHOr0 UCTEUEHHst U3 CY)KUBAIOILIETOCS COTUIA BBIUKCISIETCS 110 YPABHEHHIO
W2 = wy
I
wy =+/2hy +w]
i
= 7
+w, =+/2(hy — hy) +wy

CKOpOCTb UCTeueHus B BLIXOIHOM CeueHUM KaHajia paBHa MeCTHOW CKOPOCTH 3BYKa, eC/U
P2~ Pxp

P2 < Pxp

P2 = Pp

P2 = P1

[Tpu [OCTUKEHUM TOTOKOM CKOPOCTH 3BYKa /1J1s Ja/ibHeHIIIero yCKOpeHus I0TOKa KaHasl 10/KeH

CY’>KaThCsl M pacCIIUpSATHCS
Cy’KaTbCsl

+PpacIIMPSTLCS

VIMeTb MIOCTOSIHHOE CeueHue

CKOpOCTb UCTeUeHHs B BLIXOIHOM CeueHHH KaHasia 00/ibIlle CKOPOCTH 3BYKa, e/
TP2< Pxp

P2 = Pxp

P2~ Pxp

P2 = P1

[171s1 TIO/TyYeHust CBePX3BYKOBOI'O TeUeHHUsI Ha BbIXO/le M3 KaHasia Heobx0auMo
HCTIO/Th30BaTh CY>KUBAIOII[EeCst COTLIO

+HCI0/1b30BaTh KOMOMHUPOBaHHOE COTIIO

WCI0J1b30BaTh PACLIMPSIOIIUICS KaHasl

WCI0/b30BaTh Auddy3op

KpI/ITI/I‘JECKI/Ie AaBJ/IeHHEe U CKOPOCTb YCTAHABJ/IMBAKOTCA B COIL/IE JlaBansiB ...



BXOJHOM M BBIXOJHOM CeUeHMsIX COIlIa
BXOJHOM CeUeHHHU COIljIa

+ CaMOM Y3KOM CeUeHHH COIlIa
BBIXO/JHOM CE€UEeHHH COIl/Ia

IIporjecc gpoccenupoBaHys NPUBOJUT K. ..

+yMEHBIIIEHUIO /laB/ieHus1 0e3 yBeIMUeHHs] KHHEeTUUeCKOW SHEPTUU U 0e3 coBepIlieHHsT paboThI
+yBe/IMYeHUI0 SHTPOIINU

YBeJIMUEHUIO SHTAIbITUU

YBeJIMUEHUIO TeMIIepaTyphl

IpoccenvpoBaHUIO BO/SHOTO Tlapa COOTBETCTBYET IPOLecc ...
h
2

+3-3
2-2
1-1
x=1

IpoccenpoBaHUIO H/lealbHOTO ra3a COOTBETCTBYET TPOLiecc ...

7
v, B v, P

T=const |- = 1 2

P, R/

vy v,
54 Sy

si=const
+1-2

vi=const
p1=const

HepaBHOBeCHBII MpoLjecC pOCCeNpOBaHKs TIPUBOJNT ...
K yBeJIMUeHUI0 pacriosiaraeMoii paboTbl

K YMEHbIIeHHI0 SHTaJIBITAN

+K TIoTepe pacrojiaraemMoi paboThl

K YMEHbIIIEHHIO SHTPOIHN

Kakoi1 13 rpuBe/ieHHbIX TapamMeTpoB rasa (p, h, u, v) ocraeTcst NOCTOSIHHBIM 1PU
ZIpOCCeTMPOBaHUU?

p = const

+h = const

u = const

v = const



Moz abCOTFOTHOM BI@KHOCTBIO BO3/[yXa TIOHUMAETCl. ...

Macca BO/ISTHOTO Tlapa, CO/IeprKalllasicsi BO BJIa)KHOM BO3ZyXe
+Macca BOJSHOTO I1apa, CoJiepKalascst B 1 M° BIaKHOTO BO3ZyXa
Macca BOJSIHOTO T1apa, co/iepKariasicsi B 1 M> cyxoro Bosgyxa
Macca BO/Ibl, COZieprKaljasicsi B aTMOC(epHOM BO3ZyXe

HachiijeHHbIM B/Ia>KHBIM BO3[yXOM Ha3bIBaeTCsi CMeCh. ..
+CyX0ro BOo3/lyXa 1 HacbI|eHHOI'0 BOASIHOTO T1apa
CyXOro BO3/lyXa U MeperpeToro BOJsSHOro napa

CyXOro BO3/lyXa U BOJIbI

CyXOro Bo3/lyXa W BOJSIHOTO Iapa

OTHOCUTe/bHAs B/Ia)KHOCTb HEHACBIIIEHHOT'O BJIA)KHOTO BO3/yXa. ..
¢=100%

+@ < 100%

¢> 100%

=0 %

[Tpouecc 1-2 cooTBeTCTBYET ...

H
.\\d

OXJIaXK/JeHUIO BO3yXa
HarpeBaHHIO BO3/JyXa
OCYIIIeHHIO BO3/yXa

+ yBJ/I&XKHEHMIO BO3/yXa

[ SBEEXRK)
VAFa 4t

Jlunus 1 Ha Hd-puarpamMmMe coOTBeTCTBYET ...

P

XXX

-

AX XN

N\
NN

X XX

[ AAXAXNA

OTHOCUTE/ILHON BJIaYKHOCTHU
M30TepMe BJIaXKHOTO BO3/yXa
+ OCTOSIHHOM 3HTA/ILIINUA
BJIar0CO/IEP>KaHUIO

OxJakeHre BIaXKHOTO HEeHACKILLEHHOT 0 BO3/lyXa MPUBOAUT K BbIMIaZIEHUIO POCHI, €C/IA €ro
Temreparypa...
+HIKe TeMIiepaTypbl TOUKU POChI



paBHa TeMIiepaType TOUKU POChl
BbIllIe TeMIepaTypbl TOUKH POChI
He /I0CTWraeT 3HaueHusi TeMrepaType TOUKH POChI

Tabmuia 3 — Kpurepuu orieHKH c(hOpMHUPOBAaHHOCTH KOMITeTEeHIUM

Kputepuu ouieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUK (4acTU

Koz u KOMIETEeHLMH)
HauMeHOBaHUe Ha 6a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE
VHAMKaTOpa COOTBETCTBYET
JIOCTYKeHUSs OLIeHKe COOTBETCTBYET OLIeHKe COOTBETCTBYeT OLIeHKe
KOMITeTeHI U «y[IOBJIETBOPUTE/IbH «XOpOLIO» «OTJINYHO»
(uactu o» 50-64% ot 65-85% ot 86-100% ot
KOMITeTEHLIUN) MaKCHMabHOTO MaKCHUMaJTbHOTO Oasuia MaKCHUMaJIbHOTO Oasia
Gana
Na-1yk1 CTyneHT npUHUMaeT
AHa]H/IngyeT dKTHBHOE yUaCTHe B
3a71auy, BBIEJISIS ee XO/€ IIPOBEJIEHUA
6a30BbIe MPaKTUUYeCKUX 3aHATHH,
JIOTUYHO U
COCTaBJISIFOLLME, CTyZeHT 1o CyleCTBY APTYMEHTHDOBAHHO
OCYILIeCTBJISIeT OTBeuaeT Ha OTBEUAET Ha
J€KOMIIO3ULIUIO MOCTaB/IeHHbIE BOTIPOCKI | [ocTapeHHbIe BOMPOCh
3a/ia4uu. CTy’quT’ OCHOBHOM, 10 TeMaM MOAYJId 10 TeMaM MOZAY/JIs,
HaeT MaTepuar 1
NI-3yx-1 3 igMalj Jg aﬁﬂ 0 «TexHnueckas CBOBO/IHO ITPOU3BOAUT
PaccmarpuBaer «TEXHI/IIIe'Z(Eiaﬂ TepMOJUHAMUKa», Ha pacuetsl B 06/1acTH
BO3MOJKHbIE TepPMO/IHAMMKA» XOpOolLlleM YpOBHe TeXHU4eCKOH JUHAMUKY,
, ”
BapUaHThI pelleHus] yMeer aHa/M3UpyeT 3aJauy, C BHICOKOM CTEIIEHBIO
3a7|aud, OLleHMBast aHaM3MPOBATH BhIZleNsis ee 6a30BbIe CaMOCTOSATE/IBHOCTH
aHa/nM3upyerT 3a/auy,
WX JJOCTOMHCTBA U TIOCTaBJIEHHYIO COCTaBJISIFOLLME, BB B Ga30BHIE
HeJOoCTaTKU. 3a/iaqy, paccMaTpuUBaeT COCTaBISOLLIe
Na-1yx-o paccMaTpuBaTbh BO3MOJKHbI€ BapUAHThI OCYyLLIECTB ]IHET,
dopmynmpyeT B ifgxaﬁﬂee peleHus 3aiaun, JeKOMITO3MIIMIO 3a/1auH,
pamKax pe I OLIeHHBAst UX paccMaTpuBaeT
M0CTaB/IeHHOW LieN opn pen CIISITE JIOCTOMHCTBA U BO3MOJKHbI€ BapUaHThI
ellleHys 3a/lauu
IpoeKTa OKU/IaeMbIe HeJl0CTaTKU, Y 5 EHI/IBa?IAI/IX )
COBOKYITHOCTb pe3y/IbTarThl (dbopmynupyeT B pamMKax B
= JIOCTOMHCTBA U
B3aMMOCBSI3aHHBIX pelteHus MI0CTaBJ/IEHHOU Lie/!
He/I0CTaTKU
3ajad4, BbI/IeJIEHHBIX 3a/lau, | TMPOEKTa COBOKYIMHOCTh (bopMynﬂpyeT s p’a MKaX
obecreurBaroIIUX IIpOEKTHPOBATh B3aIMOCBSI3aHHBIX 3a/a4, MOCTAB/IEHHOM L1/
ee I0CTIKeHue. perieHune IIPOEKTUPYeT pelleHue [IPOEKTa COBOKYIIHOCTb
Onpezensier K?IHI;I; i;ioueﬁﬁizﬂ KOHKDeTHO# 3a/iauu B3aMMOCBSI3aHHBIX 3a/ia4,
OKuJlaeMble P » P TIpOeKTa, BbIOMpast 00ecIieunBaroIuX ee
KOHKpeTHbIe 3a/lauu o
pe3yJibTaThbl HpOeKTa 3a OTTHUMaJIbHBIN Cr10cob ee JIOCTYKeHUe,
pelleHus yCTAHOB/TEHHOE pelleHus, peLiaeT OTIpEE/IAET OXKUJaeMble
Bbl/le/IeHHbIX 3a/1ay. BpeMsI KOHKpeTHbIe 3a/jaur Pe3y/IbTaThl PEIIEHNA
NJT-2yk. TIPOeKTa 3asIB/IeHHOTO BBIAIE/IEHHBIX 3a/1ad,
TIPOEKTUPYeT pelieHue
ITpoekTupyer KauecTBa U 3a o
KOHKDeTHOM 3a7lauu
pelilieHue yCTaHOBJIEHHOE BpeMsI

KOHKPETHOM 3a/iaun
MPOeKTa, BhIOMpast
ONTHUMa/IbHBIN
criocob ee perieHwus,

IIPOeKTa, BLIOKpast
OITUMAJILHBII CII0Cob ee
peIIeHus], UCXO/s U3
JIEMCTBYIOIIMX ITPABOBBIX
HOPM Y UMEOII[UXCST




UCXO/s U3 pecypcoB u

JIeACTBYIOLLIUX OrpaHUueHuH, peliaer
IPABOBLIX HOPM U KOHKDeTHbIe 3a/lauu
FIMEIOIIIXCSI MIpoeKTa 3asiB/IeHHOT'0

KauyeCTBa U 34

eCcypcoB U
pecyp yCTaHOBJIEHHOE BPeMsl

OrpaHUYeHUuH.
I/I,Z[-?)y}(_z Peiniaet
KOHKpDeTHbI€e 3a/lauu

TpoeKTa

3asABJIEHHOI'O

KaueCTBa U 34

YCTaHOBJ/IEHHOE
BpeMmsl.
Mopayab 2 - OCHOBBI TeOPHH TEILIO - © MaccoOOMeHa
Bomnpocsi /151 cobecejoBaHUAA

1. MexaHW3MbI IepeHoca TeI0BOU SHEPTHH.
2. XapakTepucTHKa TeMIlepaTypHbIX Tosieu. ['pajueHT TeMneparTypsl.
3. [ToHsATHS: TemOBOM TIOTOK, TUIOTHOCTb TEIJIOBOTO TIOTOKa, JIMHEeWHast
TJIOTHOCTh TEMJ/IOBOTO MOTOKA, KO3((ULIMEHT TeNI0NPOBOAHOCTH.
4. AHanu3 npotrjecca TerionpoBoAHOCTH. YpaBHeHue K. b. @ypee.
5. TernionpoBoAHOCTh MJIOCKOUW OJHOC/IOMHOW U MHOTOC/TIOMHOU CTEHKU.
6. TerionpoBoAHOCTh LIWJIUHAPUUECKOW OTHOCTOMHON U MHOTOC/IOMHOM CTE€HKH.
7. AHanmu3 Tiporjecca KOHBEKTHBHOTO TeruiooOMeHa. YpaBHeHHe HbioTOHa-
Puxmana.

8. OnpefiesieHle YKC/IEHHOTO 3HaueHUs1 KO3 dUiieHTa TemIo0TAauu NPy pacuéTax
KOHBEKTHBHOTO TeryiooOMeHa.

9. KpurepuanbHble ~ ypaBHeHHsI TIpU  pacueTax  CBOOOAHOW  KOHBEKLUH
(xapakTeprcTHKa KpuTepreB mogobust Nu, Gr).

10.  KpurepuanbHble ypaBHeHMSI TIPM pacyeTax BbIHY)XJEHHOU KOHBEKLIUU
(xapakTepucTHKa Kputepues 1ofjo6us Re, Pr).

11.  AnHanmu3 IyurcTOro TeryioooMeHa.

12.  3aKoHbI TyYUCTOTO TeryioobmMeHa.

13. Temnonepegaya yepe3 MJI0CKYH OHOCJIOWHYIO U MHOTOC/IOMHYIO CTEHKY.

14. Temnonepefaya yepe3 LUIMHAPUUECKYIO OJHOCJOMHYHO U MHOTOC/JIOWHYIO
CTEHKY.

15.  Pacuer TemnI000MeHHBIX armapaToB (CXeMbl ABWDKEHHS TeTIJIOHOCHUTEJIEH,

pacueTHble YpaBHEHUS).

Bonpocs! A/ ycTHOr0 onpoca
Tema 1 TeryiorpoBOgHOCTH
Nel Ha3zoBuTe u3BecTHble Bam criocoOpl TiepeHOCAa TeTUIOTBI B TBepPABIX Tesax,
JKUAKUX ¥ Ta3000pa3HbIX CcpeflaX. YKaKUTe MeXaHH3M TepeHoca TeryioThl B KaXKIoM
caydae.




Ne2 UTo Ha3bIBaeTCsd TeIIONPOBOAHOCTHIO? IIprBeauTe ABa MpakKTUUeCKUX MpuMepa
TpoLjecca TerJIONpOBOJAHOCTH.

Ne3 Urto Ha3biBaeTcsi TemrepaTypHbIM TosiemM? [loHAaTHe CTaljMOHAapHOIO U
HeCTallMOHapHOI'0 TemMIlepaTypHOro MoJis.

Ned UYrto Ha3biBaeTcs rpajueHTOM TeMmriepartypbi? (O0o3HaueHue, eIWHULIBI
n3MepeHusl, PU3NUeCKUd CMbICI.

Ne5 UTo Ha3bIBaeTCs TEIJIOBbIM MOTOKOM, IIJIOTHOCTBIO TeIJIOBOro IOToKa? WMx
o003HaueHue, B3aMMOCBSI3b, eZIMHULIbI U3MepeHUs

Ne6 Urto xapaktepu3yeT KO3(PbHUILIMEHT TeIIONpOBOJHOCTA MaTepuana? Ero
o003HaueHve U eJUHUL[bI K3MepeHUsl.

Ne7 OCHOBHOM 3aKOH TeIJIONIPOBOJHOCTU. MaTeMaThueckoe BbipaXkeHHe U
dhopMyIMpOBKa

Ne8 3ammmmTe BbIpakeHMe 3akKOHa Pypbe yepe3 TeryioBOM MOTOK. IllosicHute
BeJIMUUHBI, BXOJSLLKE B HErO

Ne9 3amnuiuvre BbIpakeHVe 3akoHa Dypbe g yAeNbHOIO TeIUIOBOI'O I10TOKA.
[TosicHWTe Be/TMUKHBI, BXOJSLLIUE B HETO

Nel0 3amuivre TepMHUUYeCKOe COIPOTUB/IEHHWe TeIIONIPOBOJAHOCTU IUIOCKUX U
LWIUHAPUYECKUX CTEHOK

Nell Kosg¢uupyeHT TenIonpoBOJHOCTH U ero (U3NUecKuil CMbICA. PakTopsl,
B/IMSIFOLLIE HA KO3(DPULIMEHT TErIONPOBOLHOCTH

Nel2 Kak paccumThIBaeTCsl CTalMOHApHAsl TEIUIONPOBOAHOCTb 4Yepe3 OAHOC/IOMHbIe
TJIOCKME CTeHKU?

Ne13Ko3hdurpeHT TerionpoBoJHOCTH BAKHOTO WA CYXOro Bo3Ayxa OoJibiiie U
rnouemy?

Ne14 Kak pacCcuMThIBaeTCsl CTaljMOHApHasi TeIJIONPOBOJHOCTh Yepe3 OHOC/IOMHbIe
LWIUHAPUYECKUEe CTeHKU?

Ne15 Kak paccurTtbhiBaeTCsl CTallMOHApHAs TEMJIONPOBOAHOCThL Yepe3 MHOTOC/IOMHbIE
LWIUHAPUYECKUEe CTEHKU?

Nel6 3aBucuT 1M KO3(PGUIMEHT TeIIONPOBOJHOCTA MaTepuasa OT BeJMYUHBI
TeIJIOBOI'O IO0TOKA, MPOXO/sLLero yepes 3TOT MaTepuasn?

Nel7 TlokaxuTe rpadvkK M3MeHeHHUs TeMIlepaTypbl M0 TOJIIUHE TMJI0CKOM CTeHKU B
CUCTeMe KOOp/JMHAT t-X, yKa3aB HarpaB/ieHre TeIjIOBOro I0TOKa

No18 KakoB 3aKOH pacripefie/ieHUsi TeMIlepaTypbl T0 TOJILUHE LWIUHAPUYECKOTO
cios1. [Tokaxkute B cucteMe KOOpAUHAT t-T.

Nel9 Kak paccuuThiBaeTCsl CTalliOHapHAas TeIJIOIPOBOAHOCTb Yepe3 MHOTOC/IOWHbIe
IIJIOCKHe CTeHKU?

No20 O6BsicHUTE, UTO BJUSIET Ha CIIOCOOHOCTH MaTepUasioB MO Pa3HOMY MPOBOJWTH
Tervio?

Tema 2: Teriootrnaua

Nel Yrto Ha3wIBaeTcs TemuiooTAauei? [lpuBeauTe ABa TMpPaKTUUECKUX MpUMepa
TripoLiecca TeryiooTjauu

Ne2 CdopmynupyiiTe ¥ 3alvIlIMTe OCHOBHOM 3aKOH KOHBEKTHBHOI'O TeIryiooOMeHa,
MOSICHUTE BXOZdLI1e B HEero Be/IMUKHBI.

Ne3 KakoB ¢usnueckuii CMbICT KO3(h@UIi[MeHTa TerooTJaud U Kakue (aKTOpbI
BJ/IUSIIOT Ha ero BeJIMUKHY.



Ne4 Yrto Ha3bIBaeTCs KOHBeKI[Mel, BUbl KOHBEKI[MH, WX BJ/MSHUE Ha IMpoljecc
TeIIOOT/auu.

Ne5 Ot kakux (PakKTOPOB 3aBUCAT WHTEHCUMBHOCTb TI€peHOCa TeIUIOThl OT
TIOBEPXHOCTH TBEPZOro TeJia K cpejie, 00TeKarolieit ero.

Ne6 3amuiiure KpuTepuaabHOE ypaBHEHUWe, ONUChIBaKolee TeIvlooTAauy I1py
CBOOOJHOM KOHBEKIIHH.

Ne7 3amnuuiure KpuTepuaabHOE ypaBHEHUe, ONUChIBaKoIee TeIvlooTAauy IIpy
BBIHY>K/IeHHOM KOHBEKLIUHU.

Ne8 3anumiimTe, Kak pacCuMThiBaeTCsl KpUutepuii HyccenbTa ¥ UTO OH XapaKTepu3yeT?
Ne9 3anummTe, KaK pacCuMThbiBaeTcsi KpuTepuil PelHo/ibica M UTO OH
Xapaktepusyet?

Ne10 Yto xapakTepusyeT KpuTepuii ['pacroda v Kak OH orpefiesnsieTcs?

Nell Yrto ofImjero ¥ B ueM pa3iduve MpU pacyeTe TEIVIOOTJAaud B YC/IOBUSX
eCcTeCTBeHHOM KOHBEKLIWH /IJIs1 BePTUKAIbHOU 1 TOPU30HTAILHOM TPYObI?

Nel2 Yto xapakTepusyeT KpuTepu [IpaHAT/Is U KakK OH orpefensercs?

Nel3 3ammiuTe ypaBHeHue HbioToHa-PuxmaHa U 00BsicHUTe (DH3UUYECKUM CMBICI
BeJIMYMH, BXOZSIUX B 3TO ypaBHeHue. Kakoii TeryioobMeH OHO OIMMChIBaeT?

Nel4 Kakuve pexxuMmbl JBWKeHUs Cpelibl pa3nuuaroT? OxapakTepyu3ylTe UX BIIMSHUE
Ha IpOoLiecC TeIyIO0TJauu.

Nel5 Kakoil KpuTepuil XapaKTepuU3yeT BbIHY)K/[EHHYI0 KOHBEKLWIO? 3arullinTe
dbopmyny A8 ero onpejeneHus..

Ne16 Kakoii kpuTepuii XapakTepu3yeT CBOOOJHYIO KOHBEKIHIO? 3anuiirTe hopMyTy
[JIS1 ero orpejesieHus.

Nel7 TlepeurciuTe, KaK MOXXHO MHTEHCU(PULIMPOBATH MPOLIECC TEMJIOOTJauM.

Ne 18 Uto xapakTepusyeT KO3((ULIMEHT TeMJIOOTAAYU U OT Uero 3aBUCUT?

Ne 19. Uto Ha3biBaeTCsd MNOTPaHUYHBIM C/I0€M K KakK OH BJ/MSIeT Ha IMPOLiecc
TEeIVIo0TAaunu?

Tema 3: Teruionepeznaua

Nel UYto Ha3biBaeTcsi Temsionepenauei? IlpuBenuTe ABa TPaKTUUECKHWX MpUMepa
Tpoliecca Terionepesauu.

Ne2 3anuiivTe ypaBHeHHe Terionepefauu, 00bsCHUTe GU3NUeCKUi CMbIC/T BeJTUUMH,
BXOZALIMX B 3TO YPaBHEHMe.

Ne3 Urto xapakrepu3yeT KO3((ULIMEHT TeIvionepejauyl U Kak OH OIpefesisieTcs npu
repejaye TeIUIOTHI Yepes IJIOCKHWe CTeHKU?

Ne4 Urto xapakTepusyeT JHMHEWHbIM KO3(QQULMEHT Teronepeaud U Kak OH
olpefiesisieTCs IIpU Nepejayde TeIyIOThl Yepe3 LUIUHAPUYeCKre CTeHKN?

No5 Kak paccumuTaTh Teruviorepezaauy yepes rjaockue creHKu? [losicHuTe Bxogsiue B
ypaBHeHUe Be/IMUMHBI.

Ne6 Kak paccuuTarh IIpOLiecC Terionepesauyd uyepes LUIUHAPUYECKUE CTEHKU?
[TosicHuTe BXOASIIUe B ypaBHeHKe BeJIMYUHbI.

No7 3anuivre BbIpa)KeHWs TEPMUUYECKOI'O COIPOTUB/IEHWS Telionepejaud s
IIJIOCKUX CTEHOK.

Ne8 3anumivre BbIpa)Ke€HUSI TEPMHUUECKOrO COIPOTUBJ/IEHUS Teruiornepenauu Ajis
LIWIUHAPUYECKUX CTEHOK.



Ne9 3anuivre ypaBHeHUe Terjioriepe/laud M Ha30BHUTe MeTOZbl MHTeHCU(HKal[UU
3TOrO IpoLiecca.

Nell 3anuiiuTe ypaBHeHUe TerUlonepejaud [js Terjoo0MeHHOro arraparTa.
[TosicHUTe BXOAS1[MEe B HET'O BeJIMUKHBI.

Nel?2 [laviTe CpaBHUTe/IbHBIM aHalW3 IIPSMOTOYHOM W TIPOTMBOTOYHOM CXeM
JIBW)KEHUSI TeTJIOHOCUTEeIeH.

Nel3 Kakasgt cxema  [ABWKEHHSI  TEIJIOHOCHUTeeM B TEIVIOOOMeHHHUKe
MpeANnoYTUTEbHEN U TTIoYeMy?

Neld4 3amuminvre YypaBHeHMs TeruioBOro 0OajaHca U Teruiomepejaud  is
TerJI00OMEeHHOT O aTrapara.

Nel5 Kak ornpegensitoTcsi cpefHeapu(pMeTUUeCKUd U cCpeAHenorapu(@MuuyecKuil
TeMrepaTypHbIM Harop B T/0 arrapare?

Ne16 Ha3HaueHue TeryioBo U30/ISILIUU U YC/IOBUe ee BbIbOpa.

Ne 17 Kak omnpejesnsgeTcs TepMUueCKOe COIPOTUBJIEHMEe Teruviornepejauu yepes
TJIOCKUE CTeHKU?

No 18. 3amuviuvre BbIpakeHuWe [ pacyeTa TePMUUECKOro COMPOTUBJIEHUS
Tervionepeiauu yepe3 MHOTOC/IOMHBIE TIJIOCKHEe CTeHKU

Ne 19. Kak W3MeHATBCSI TeIIoNnoTepyd 4epe3 OJUH KBaJpaTHbIM MeTp KUPIUYHOU
CTeHbI 3/laHHs, eC/TM Ha Hee HaHECTH COW IITYKaTypkyu? OO0OCHOBATh C TIOMOIIBIO
dbopmy.

Ne 20. B uem oT/iMurie npoLeCCOB TEIVIOOTAAauu Y Terjiorepenaun’?

Ne 21 3anuviuvTe ypaBHeHHe Tersionepesaur yepe3 OAHOCTIOMHYIO TJIOCKYHO CTEHKY.
Ne 22 3anuiuvre ypaBHeHHe Terionepeaur yepes JBYXC/IOUHYH TUIOCKYHO CTEHKY.
Ne 23 YTo Ha3bIBaeTCs NMpoLeccoM Terviornepegaun? OnuiinTe noc/ief0BaTe/IbHOCTh
TrpoLecca repeHoca TeryIoThl Tervionepejayen.

Ne 24 Kak MO)XHO UHTeHCU(ULMPOBaTh (YBEJTUUUTH) MPOLIECC Teryionepeaun.

®DoHJ TECTOBBIX 3aJjaHUH /I TeKYIero KOHTPO/isA 3HAHUM 10 MOAY/TH0

Bblbepume 00uH npasuibHbIll 6ApUaHM omeema

TemrmiepaTypHoe 11oJie — 3T0:

3HaueHue TeMIlepaTyphl B CTEHKe

3HaueHHe TeMIlepaTypsl B cpefie

+COBOKYITHOCTb 3HAaU€HUM TeMIlepaTyp B CTEHKe WM Cpe/ie B JaHHbI MOMEHT BpeMeHU
COBOKYITHOCTb 3HAaU€HUI TemIiepaTyp B [IPOCTPaHCTBe

Ecnm TemriepaTypa Bo BCex TOUKax Tesa

3aBUCUT OT BPEMEHH, TO MO>KHO CUMTATh TeMITEPATyPHOE TI0JIe U30TePMUYECKUM
He 3aBHUCHUT OT BPeMEHH, TO MOXKHO CUMATATh TeMIlepaTypHOe I10Jie N30TePMUYeCKUM
3aBUCUT OT BPEMEHH, TO MO>KHO CUMTATh TeMITEPATyPHOe TI0JIe CTal[MIOHAPHBIM

+ He 3aBHCHUT OT BPeMeHHU, TO MO)KHO CUMTaTh TeMITepaTypHOe T10Jie CTaljHOHAPHBIM

M3oTepmMuueckast TOBEPXHOCTB - 3TO:

reoMeTpuUecKoe MeCTO Touek, TeMrepaTypa B KOTOPbIX He 0/[MHaKOBa
reoMeTpHUYecKoe MeCTO TOUeK, TeMriepaTypa B KOTOPBIX CTallOHapHa
+reoMeTpUUecKoe MecTo TOueK, TemMIiepaTypa B KOTOPbIX OJJMHaKOBa
reoMeTpHUYecKoe MeCTO TOUeK, TeMIiepaTypa B KOTOPBIX He CTalliOHapHa



B 3akoHe @ypbe BEKTOP TeIJIOBOTO MOTOKa:

HarpasJ/leH TakKe KaK ¥ BeKTOp rpajyeHTa TemMIieparyp

HarpaBJ/ieH TaKXe KakK ¥ BeKTOp KO3 uLMeHTa TerI0mpOBOAHOCTH
HarpasJ/ieH ITPOTUBOIIO/IOKHO BEKTOPY TeMIlepaTyp

+ HaripaBJ/ieH [IPOTHBOIIO/IOXKHO BEKTOPY I'PajieHTa TeMIiepaTyp

BripaxkeHue 3akoHa @yphe:

q= —A/gradT
q=—1/(AgradT)
+q = —-AgradT
q =—gradT

Ko3thburreHT npornopiyoHaabHOCTH A B ypaBHeHHU Dyphbe:

XapaKTepr3yeT ClIOCOOHOCTh JaHHOTO BeIlleCTBa OTBOAUTD TEIJIOTY
XapaKTepu3yeT CrIoCOOHOCTh JAHHOTO Bell[eCTBa HarpeBaThCst
XapaKTepr3yeT ClIOCOOHOCTh JaHHOTO BeIleCTBa OXJIaXKAAThCs

+ XapakTepHu3yeT CrIOCOOHOCTh JaHHOTO BeIleCTBa MPOBO/IUTH TEIJIOTY

YKakuTe pa3MepHOCTb K03(dHUIFieHTa TernIonpoBOAHOCTH A
+Bt /(Mm-K)

Br/(M*-K)

B/ M°

Mx/(m-K)

Ko3hbuiMeHT TernaionpoBogHOCTH A /sl Ta30B:

+3aBUCUT OT TeMIIEpPATYpPhI

He 3aBHCUT OT MACChI MOJIeKY/I ra3a

He 3aBHCUT OT CKOPOCTH [IB>KEHUSA MOJIEKYJI r'a3a
He 3aBUCUT OT TeMIIepaTyphl

B oT/muunie ot razos TEIVIOIIPOBOJAHOCTb METAJ/IJIOB:

obecrieurBaeTCs rjaBHLIM 06])&30M 3a CYeT TeIVJIOBOI'o ABM)XE€HHS aTOMOB
obecrieurBaeTCs rjaaBHLIM 06p830M 3d CUHET TEeIIOBOIro ABVXXEHUS MOJIEKYJT
obecrieurBaeTCs rjaBHLIM 06pa30M 3d CUeT TEeIVIOBOro ABM>XeHHS MOHOB MeTa/l/la
+00ecrieunBaeTCs rJIaBHbIM 06pa30M 3d CUET TEeIJiOBOro ABVM>XE€HHS 3JIEKTPOHOB

TersioBoM MOTOKA uepe3 CTEHKY:

TMIPSIMO TIPOTIOPLIIOHA/IEH TEPMUYEeCKOMY COTIPOTHUBJIEHHIO CTeHKH
+ MpsIMO TIPOTIOPLIMOHAJIEH Pa3HOCTH TeMIiepaTyp

o0OpaTHO MpornopIroHasieH KO3(hGUIIMEHTY TerIONPOBOAHOCTH
00paTHO MPONOPLMOHAJIEH TeMIlepaTypam

TerioBo# MOTOK yepe3 [U/IMHAPUUECKYHO CTEHKY:

TIPSIMO TIPOTIOPLIMOHA/IeH TOJIIIMHEe CTeHKU

TIPSIMO TIPOTIOPIIMOHA/IeH TeMIiepaTypam

+ 00paTHO MPOTIOPIIMOHATIEH TEPMUYEeCKOMY COTTPOTUB/IEHHIO TETUIONPOBOJHOCTH
00paTHO MPOMNOpPLIMOHAJIEH TeMIlepaTypam

Pacripe/ienieHrie TeMriepaTyphbl B OIHOPOZHOM TJIOCKOM CTEHKe OCYIIIeCTBIISIeTCs T10:
norapuMuuecKoi KpuBou



+ 110 NpsIMOU
110 rapaboute
1o runepbosie

Tepmuueckoe COMPOTUB/IEHHE TETIONPOBOAHOCTH TIJIOCKOW OZJHOPOAHOM CTEeHKMU:
R=1/6

+R=VA

R=1/A

R= l/ﬂ.'ll’ldz/d1

Tepmuueckoe CONPOTUB/IEHUE TEIJIONPOBOAHOCTH LIM/IMHAPHUYECKOW OJHOPOAHOW CTEHKU:

rR=2

5

Rt

A

_1, dz

R—imﬂti
__* 5 g2

+R = AI 2,

[Mporecc TeryioobMeHa MeX/1y TIOBEPXHOCTBIO TBEP/IOTO TeJa ¥ KUAKOCTBIO (Tra3oM):
Ha3bIBaeTCs Tervionepeaaueit

+Ha3bIBaeTCs TEIJIO0TAaueid

Ha3bIBAeTCS TETJIONPOBOJHOCTHIO

Ha3bIBAeTCS TEIJIOEMKOCTBIO

YpaBHeHMe, onuChIBarollee NPOLecC Tera00TAauu:
Q=AF AT

Q=kF AT

+Q=a F AT

Q= A F gradT

B ypaBHeHnu HreroToHa-PrxmMaHa TeryioBou NOTOK:
+IIpsIMO NIPOIIOPLIMOHAJIEH Pa3HOCTH TemIeparyp

NIPSIMO TPOIIOPLIMOHAJIEH TeMIlepaTypam

MIPSIMO TIPOIOPLMOHAJIEH KO3((PULIMEHTY Terjionepeiaun
TMIPSIMO TPOIIOPLIMOHAJIEH TPAIMeHTy TeMIlepaTypbl

Teopust o1001s1 MPUMEHSIETCS /ISl OTIMCAHUS TTPOL[ecca:
TEeIIOIIPOBOJHOCTU

Tervionepesaun

+ TerjooTAayu

TEeIJIOOTBOA

Kosdduipent tenyiootaauu o:

PacCUUTHIBAETCSl U3 KpUTEpUaIbHOTO ypaBHeHUs PeliHosbzca
pacCUMThIBAeTCS U3 KpUTepUanbHOrO ypaBHeHUs [IpaHaTis
+paccuMThIBaeTCsl U3 KpUTepUaabHOro ypaBHeHust Hyccenbta
pacCUMThIBaeTCs U3 KpUTepUanbHOTO ypaBHeHUs ['pacroda



O pexxrMe TeueHHsl KUJKOCTH B TPyDax Cy[sT 110:
+Kputeputo PeitHosb/ca

kpureputo IIpanaris

kputepuro Hyccesnbra

KpuTeputo ['pacroga

Kosdduipent tennootaaun o:

XapaKTepr3yeT ClIOCOOHOCTh CTeHKHU OT/aBaTh Teryio

+ XapakTepu3yeT MHTEHCUBHOCTb TpoLiecca Tera00TAauu
XapakTepu3syeT (r3uueckre CBOMCTBA Cpe/ibl

XapaKTepr3yeT UHTeHCUBHOCTh MpOoLiecca Ter/IoNpoBOAHOCTU

YKakuTe pa3MepHOCTb K03 duijeHTa TeryIooTAauu o
Bt /(M-K)

+BT/(M>K)

B1/ M

Mox/(m-K)

B COOTBETCTBUM C PUCYHKOM YUaCTOK «0» Ha3bIBaeTCs:

-
Ty =
— i
-y
-

X

A
X

Haya/IbHbIM y4aCTKOM

JIaMUHapPHBIM y4acTKOM

TypOy/IeHTHBIM YU4aCTKOM

+y4aCTKOM CTaOM/TM3UPOBAHHOTO TeUeHHsI

[ns pacueta cpefiHero Ko3(@uireHTa Teri00TAaur IPUMEHUTETbHO K PUCYHKY B KauecTBe

oripe/ieNsitolLell TeMrepaTypbl NTPUHAMAETCS:

o = \==
e
T “\* X
4

C
%\,\,/
y

X

TeMIiepaTypa >KUKOCTH BZa/Ii OT CTEHKH TJ1IaCTHUHBI
TemriepaTypa >KUJKOCTH Ha HauaJbHOM yJacTKe
+CpeJHsisl TemrepaTypa >KUJKOCTH

Cpe/iHsIs TemriepaTypa I1aCTUHbI

BbiHy)KZieHHast KOHBEKI[UsI BO3HUKAeT OKOJI0 TeryIoOTarollieil MOBePXHOCTHU 3a CYeT:
TEeTJIOBOTO PacCliMpeHHsl HarpeTou XKUIKOCTH
+/71eMCTBYS BHEIIIHEr0 MCTOUHMKA (BeHTU/ISTOpa, Hacoca. .. )



TEeIlJIOBOI'O paCIIMpeHUrs TEHHOOTA&IOLHEﬁ TMMOBEPXHOCTHU MaTepHaJ/iad
TEIJIOBOI'O U3J/Iy4eHUs

KpurtepuansHoe ypaBHeHHe, ONUCHIBAIOLIee MPOLeCC TeIIO0T/Aauy IIPU CBOOOIHOM KOHBEKLMH:
Nu = c (Re Pr)"

+Nu = ¢ (Gr Pr )"

Nu=cRe"Pr™

Nu = ¢ Gr" Pr™

KpurepuansHoe ypaBHeHHe, ONUCHIBAIOLIee TIPOLeCC TeTIOOTAAYM TIPY BLIHYKAECHHON KOHBEKLIM:
Nu = c (Re Pr)"

Nu =c (GrPr)"

+Nu=cRe"Pr™

Nu = c Gr" Pr'™

B 3akone CredaHna-bosbliMaHa JiyuenciiyckaTenbHast ClocoOHOCTh Tena E:
TIPSIMO TIPOTIOPLIMIOHA/IbHA abCO/IOTHOM TeMIiepaType BO BTOPOii CTereH!

+ IpSIMO TMPOTOPL{MOHa/NIbHA abCOMIOTHON TeMIiepaType B YeTBEPTOM CTerleH!
obpaTHO MpoMopLMoHa/IbHA TeMITepaType BO BTOPOH CTeleH!

NpSIMO TPOTIOPLIMOHA/IbHA TeMIlepaType B YeTBEPTOM CTelleH!

3akoH CredaHa—bosbliMaHa /1/1s1 abCOTFOTHO YEPHOTO TeJla:
+E = C, (T/100)*

E = C (T/100)*

E = g(1/100)*

E = C (T/100)*

I/I3]Iy"—IaI-OT " TIOTJIOIdKOT JTYUUCTYHO SHEPTHRO:
He

o))

+H,0

Nz u CO

3akoH CredaHa—bosbliMaHa /151 ceporo Tena:
E = Co(T/100)*

+E = C (T/100)*

E = £(T/100)*

E = C (T/100)*

Cob6cTBeHHOe H3myueHue ceporo Tena E 3aBucur ot:
TeMIlepaTyphbl

COCTOSIHMS IOBEPXHOCTH

+TeMIlepaTypbl U COCTOSIHUS [I0BEePXHOCTH

JJIHBI BOJIHBI

Teso Ha3bIBaeTCd abCOIOTHO Oe/IbIM, eC/In:

A=0
+A=D=0
R=0
A=R=D

Teso Ha3bIBaeTCst aOCOMIOTHO YePHBIM, eC/IH:



A+R+D=1
+R+D =0
D=0

[IpuBefeHHas CTereHb UePHOTHI CUCTEMBI [IBYX MJIOCKUX Tapaslie/bHbIX Tes OrpezesiseTcs mno
YPaBHEHHIO:
1
£ = 53
op NN S
1 =2
s 1
E =
2 S S S
=1 =2

E = 54—
mp 2 2y

[TpuBeseHHas CTerleHb UepPHOThI CUCTEMBI IBYX TeJsl, KOT/a IOBEPXHOCTh OfHOro Tena Fy
OKpY’KeHa IOBepXHOCTBI0 Apyroro Tena Fo:
1

E =
mp T i1y
=1 =2
1
fmp T T T
21 &z
1
frp T I I

‘e = TR T
np _i+ B _l—l'“l
&g Fgtez

Kucnopog O, v a3ot Ny, BXoAsLIMe B COCTaB BO34yXa,

+T1pO3pauHsbl JJisl TeIJIOBOTO M3/1yueHUst

00/1a/1a10T 3HAUNTETLHOM MOTJIONIAaTeTbHOM CIIOCOOHOCTRIO

00s1a/1at0T 3HAUUTEILHON U3/TydaTe/TbHON CITI0COOHOCTBIO

00/1aar0T 3HAUMTETFHOM U U3/Ty4YaTeTbHOM, U MOTJIOATeTbHOM CITOCOOHOCTHIO

CoOoTHOIIIeHHe MeX/y U3/TyuaTe/bHON CIToCOOHOCThIO ceporo Tena E u abcosmotHOo uepHoro Eg ripu
0/IMHaKOBOM UX TemriepaType:

E = EO

E>E,

+E < Eg

E~ Eo

[TOTOK /IyunCTOM 3HEprun pacCUUTBIBAETCS N0 YPaBHEHHUIO:
Q = k F (Tz — Tl)

+Q = Co &gp F [(T2/100)* — (T1/100)*]

Q =aF (Tz — Tl)

Q=AF(T,-Ty) /3

Tennonepesaya - 3T0:
TMPOLeCC MepeHoca TeI0ThI OT Fopsiuel Ccpejibl K X0/0AHOU
+TIpoLiecc MepeHoca TervIoThl OT Fopsiyel cpeibl K XOI0AHOM Yepe3 pa3zesisitolyl0 UX CTEHKY



TIpOLieCC TiepeHoca TeMI0Thl OT XOJIOJHOW CpeZibl K ropsiyeli uepe3 pasziesisitolyo UX CTEHKY
TIpOLiecC repeHoca TeryIoThl OT X0JI0IHOM XKUAKOCTH K Topsiueit

B ypaBHeHMH TeruionepeAauu TEMI0BOU MOTOK:

TIPSIMO MPOTIOPI[MOHAIEH Pa3HOCTU TEMITEPATYP Ha TTIOBEPXHOCTH CTEHKU
+TIPSIMO MPOTOPLIMOHAIEH PAa3HOCTU TEMIIEpATyp Cpe/

00paTHO MpOMNopIMOHA/IeH KO3 OUITMEHTY Telyionepesaun

00paTHO MPOMNOPLMOHA/IEH TEMITepaTypam

B ypaBHeHuU TeruiornepeJauu uepe3 [UIUHAPUYECKYIO CTeHKY TeTUIOBOM TOTOK:
+TIpsSIMO NIPOTOPLMOHaeH Ko3¢hdULMeHTy Terionepesaun

00paTHO MPOMNOpPLIMOHAJIEH Pa3HOCTH TeMIiepaTyp

00OpaTHO MpomNopIMoHa/ieH KO3 hUIIMEHTY Teryionepesaun

00paTHO MTPOMOPLIMOHAJIEH TeMITepaTypam

YpaBHeHue Teriornepeayn:
Q: F (Tcl_ TC2) /RX

Q=K F (Ta— Teo)

Q= a F (T~ Tx)

+Q: k F (T)Kl_ T)KZ)

TermooOMeHHUKOM Ha3bIBAIOT arrapar, peAHa3HaueHHbIH:

+71J151 HarpeBa OJHOM Cpe/ibl 3a CUeT Tepe/iauu TeTuIOThI OT PYrou
JJ1s1 TIOABO/IA TEIJIOTHI K TEM/IOHOCUTEISIM

IJ1s1 COOOIIeHHs TeTUIOTHI OJHOMY M3 TeTVIOHOCUTe el

JJIs1 OTHSITUSI TETJIOThI OT TOPSUEero TeryIOHOCUTe IS

Kakoii xapakTep uMeeT TeryiooOMeH B TerJI000MeHHBIX arraparax?
TeIJIONPOBOJHOCTb

Ter00Tava

+Teruionepe/ava

TeTJI0BOe U3MyuyeHue

PexyrepaTvBHBIM Ha3bIBaeTCs TEIJIOOOMEHHHK, Y KOTOPOTO:

MIPOMCXOJUT Tepesiaya TeryIoThl OT OJHOrO TeMJIOHOCUTEJIS K IPYTOMY

repe/iaua TeIIoThl OT OJHOI0 TEMJIOHOCUTEIS K IPYTOMY OCYILIeCTBIISIeTCS uepe3 paszesoLyto
VX TPaHULly paszena

+Tepesiaya TeIOTHI OT OFHOT0 TEIJIOHOCUTEJIS K [PYTOMY OCYIL[eCTB/ISIeTCS uepe3 pas/esistolyio
VX TBEPAYIO CTEHKY

repe/iaua TeIioThl OT OJHOT0 TEeMJIOHOCUTEIS K IPYTOMY OCYILIeCTBIISIeTCS uepe3 pa3zesoLyto
WX KUJIKOCTb

PereHepaTHUBHBIM Ha3bIBaeTCsl TEI/IOOOMEHHUK, Y KOTOPOTO:

repe/iaua TeII0Thbl MeXXAY JBYMsI )KUAKOCTSIMU OCYILIeCTBIISIETCS uepe3 paszie/sifollylo CTeHKY
HarpeBaeMasi >KM/IKOCTb T0/Iy4YaeT TeIJIOTy OT CTEHKH

00MeH TeTUIOTOH OCYIIeCTB/SIeTCS TIPY CMEIIMBAHUY TOPSTYe U X0JI0THOW >KUJKOCTEeH

+0/jHa U Ta ke TI0BEepPXHOCTb HarpeBa OMbIBAETCsI TO TOPsIUeil, TO XO0AHOU XKUJKOCTbIO

CMecHTeTbHBIM Ha3bIBaeTCs TeMI000MeHHHUK, Y KOTOPOTO:

repejiaya TerI0Thl MeXAY ABYMSI XKUIKOCTSIMH OCYILIeCTBJISIeTCS Uepe3 pPa3zesisitolyl0 CTEHKY
+00MeH TeTyIOTOM OCYITIeCTB/ISIETCS] TIPY CMEIITMBAHWUY TOPSTUel U XOJIOJHOM >KUIKOCTEeH

O/IHa U Ta ke MOBEPXHOCTh HarpeBa OMBIBAETCSI TO TOPsTYen, TO XOJI0AHOM XKUAKOCTBIO



HarpeBaemMas >XUJAKOCTD I0/IyddeT TeIlJIOTy OT FOpH‘-IEﬁ XKUOKOCTH

Ecu B TeriooOMeHHYKe Topstuasi ¥ XO0I0/Hast )KUKOCTH TIPOTEKaAFOT. . .
TlapasijieJibHO U B OIHOM HallpaB/IeHWH, TO TaKas CXeMa Ha3bIBaeTCs IPOTUBOTOUYHOM
rapasuie/ibHO U B Pa3HbIX HAIIPaB/IEHUSX, TO TaKasi CXeMa Ha3bIBaeTCs PSMOTOUYHOM
+T1apasiieJibHO U B OIHOM HarlpaBIeHWH, TO TaKas CXemMa Ha3bIBaeTCs MPSMOTOUHOM
rapasuie/ibHO U B Pa3HbIX HAIIPAB/IEHUSIX, TO TaKas CXeMa Ha3bIBAeTCsl IPUTOUYHOMN

s npsamoToka:

KOHEeYHasi TeMIiepaTypa X0JI04HOW XHUAKOCTH BCer/ja BhIllle KOHEUHOUW TeMIepaTyphl ropsueit
JKUJKOCTU

KOHeuHasl TeMIiepaTypa X0JI0AHOM )KUJKOCTH BCer/ia paBHa KOHEUHOH TeMIiepaType ropsiueit
JKUJKOCTU

+KOHeYHasl TeMIiepaTypa X0/0JHOW )KUAKOCTH BCer/ja HI>Ke KOHeUHOM TeMIiepaTypbl Topsiuei
JKUZKOCTU

KOHeYHasl TeMIiepaTypa X0JI04HOW »KUAKOCTH BCer/ja Bhlllle HauaabHOW TemMrepaTyphl ropsiyeii
SKUZKOCTU

151 IpOTHUBOTOKA:

+KOHeYHasl TeMIiepaTypa X0/I0JHOW )KUIKOCTH BCer/ja Bhlllle KOHEUHOU TeMIiepaTyphl ropsueit
SKUZKOCTU

KOHeYHasl TeMIiepaTypa X0J0HOW )KUAKOCTH BCer/ja paBHa KOHEYHOM TemriepaTyphl ropsiyeid
SKUJKOCTU

KOHeYHasl TeMIiepaTypa X0J0HOW )KUAKOCTH BCer/ja HKe KOHeUHOM TeMIlepaTyphl ropsiueit
SKUIKOCTU

KOHeYHasi TeMIiepaTypa X0J/I0/JHOM KUAKOCTH BCer/ia Bblllie HauaJbHOW TeMIiepaTypbl ropsiueit
SKAZKOCTU

Ecu B TeriooOMeHHYKe Topstuasi ¥ X0/I0/IHast )KUJKOCTH TIPOTEKaroT:

rapasijie/ibHO U B OZJHOM HarlpaB/ieHUH, TO TaKasi CxeMa Ha3bIBaeTCsl TPOTUBOTOYHOM
+Tapasiyie/IbHO U B Pa3HbIX HarlpaB/IeHUsIX, TO TaKasi CXxeMa Ha3bIBaeTCsl MIPOTUBOTOUHOM
+TapasiiesibHO U B O/IHOM HarlpaB/IeHUU, TO TaKasi CXemMa Ha3bIBaeTCsi IPSIMOTOUHOM
rapaJijie/lbHO U B pa3HbIX HallpaBJIeHUSIX, TO TaKasi CXeMa Ha3bIBaeTCsl IPUTOUYHOMU

YPaBHEHI/Ie Tervioriepeaadyun AJis TerI000MeHHOr o dllrapdra:
q= k (tml_txd)

Q =aF (tz — t1)

+Q =k F At

F
Q= E_ [tml - tmz)
o

KosdduimeHT Terionepesauu:

XapakTepu3yeT CrI0COOHOCTb CTEHKH IepejaBaTh Terio
XapaKTepu3yeT MHTeHCHBHOCTD ITPOLIeCCa TerI00TAauN
+XapakTepu3yeT UHTeHCUBHOCTD TpoLiecca Terviornepeaun
XapaKTepu3yeT MHTEHCUBHOCTD TIPOLIeCCa TeIIONPOBOJHOCTH

YKakuTe pasMepHOCTb Ko3(pduLieHTa Tersionepesauu k:
B1/(M-K)

+Br1/(M*-K)

Br/m°

IHx/(m-K)



TepMI/I‘-IeCKOE COIIPOTHBJIEHHE TeIl/Ioliepesauu yepes OAHOCHOﬁHy}O IJIOCKYIO CTEHKY.
1 & 1

+RU = —4 -+—
6y Fl

L]
1 1, dsy 1
R, = —In—
0 a1d1+ 24 d1+a2d2
1 1
oy dz
&
R,= -
0 2

[Tpu Kakoi cxeme JBVKEHHS TETUIOHOCHUTE e TpeOyeTcss MeHbIlast JI0Ia/lb TTIOBEPXHOCTH
TeryioobMeHa B TeIJIOOOMEHHBIX arlraparax?

MIPSIMOTOYHOM
+TIPOTUBOTOYHOU
repeKpecTHON

TerjioCbeM He 3aBHCUT OT CXeMbI JBH)XeHHA

Tabnuna 4 — Kpurepun oneHKH copMHPOBAHHOCTH KOMIIETEHI[HI

KpuTepuu olieHrBaHus chOPMUPOBAHHOCTH KOMIIeTeHL[UU (YacTU

KOMITeTeHLIUU
Kog n LyH)
Ha 6a30BOM Ha TOBBILLIEHHOM YPOBHe
HavlMeHOBaHUe
YPOBHe
WMH/MKaTopa
COOTBETCTBYeT COOTBETCTBYeT COOTBETCTBYeT OL|eHKe
JIOCTYDKeHUsT
OL[eHKe OL|eHKe «XOpOoLIo» 65- COTJIMYHO»
KOMIIeTeHL[U! o o
- «yZ0BJIETBOPUTE/Tb 85% or 86-100% OT MakCHMaJbHOIO
HO» 50-64% oT MaKCHMaJIbHOT O 6ania
KOMITeTeHI1H)
MaKCHUMaJTbHOT'O bamia
Ganna
NA-2yx.1 Haxomut u CryneHT, B CTyJeHT 110 CyLecTsy CryzeHT npuHUMaeT
KPUTHUUYECKU OCHOBHOM, 3HaeT OTBeYaeT Ha aKTUBHOE y4yacTHhe B XOJe
aHamM3upyeT Marepuarn no MOCTaB/IeHHbIE MpOBe/IeHUs TIPAKTUYeCKHUX
vH(OopMaluto, TeMaM MOZYJIst BOIPOCHI TI0 TEMaM 3aHSITUM, IPaBUILHO
HeoOXoaumyto st | «Teopwus Teruio- U Moayns «Teopus OTBeYaeT Ha [OCTaB/IeHHbIE
pelieHust MaccoobmeHa», Teryio- u BOIIPOCHI TI0 TeMaM MO/,
MOCTaB/I€HHOU HaxOJUT U MaccoobOMeHa», CaMOCTOSATE/IbHO TTPOBOJUT
3a/laui. aHa/M3upyeT HaXOJUT U pacueT CTallMOHAPHOU
N-1omnk-1 MH(OopMaLHIo, KPUTHUYECKU TETIOTIPOBO/IHOCTH,
Ucnons3yet 3HaeT OCHOBHbIE aHanM3upyeT TMPOLIECCOB TeIJIOOTauH,
OCHOBHbIE 3aKOHbI 3aKOHBI vH(dopMaLuio, TMPOLIeCCOB Terionepejauy u
eCTeCTBeHHOHAyUHbl | eCTeCTBEHHOHAYUYH | HeobXoquMyro [t TeTI000MeHHBIX arrapaToB,
X JUCLUIUIVH [IJ151 BIX JUCLIUILIUH peleHust TeIJIOBOT0 U3JTyueHus, C
pelieHust MOCTaB/IeHHOM BBICOKOM CTeTeHbI0

CTaHJAPTHBIX 3a7iau
B COOTBETCTBUU C
HaTpaB/IeHHOCTBIO
npogecCOHa/IbHOU
JesITeNTbHOCTH

3a/lau, UCI0JIb3yeT
OCHOBHbI€ 3aKOHBI
€CTeCTBEeHHOHAaYUYHbIX
JTVCLIATLITAH [1J1s1
pelilieHust
CTaHJapTHBIX 3a/ay

CaMOCTOSITeJTbHOCTU HaXOAUT
Y KPUTHYECKH aHaJTu3upyeT
vHbOopMaIHo, He0OX0IUMYIO
Jib) b
pelleHus: MOCTaBIeHHOU
3ajia4y, FOTOB HUCII0/Ib30BaTh
OCHOBHBI€ 3aKOHBI
eCcTeCTBeHHOHAYYHbIX
JUCLIUIUVIVH JJ1s1 pellieHust




CTaH/IapPTHBIX 3a/la4 B
COOTBETCTBUM C
HarpaB/IeHHOCTBIO
ripoeccroHaTLHOM
JeTeIbHOCTH

Mojayas - Temio3HepreruyecKyue yCTAaHOBKH

Bonpocsk! 151 codecegoBaHusA
1. TormBo. OCHOBBI TEOPUU TOPEHUS.
2. TeruioreHepupyoLye yCTaHOBKU.
3. [lepemaua TeTJIOBOM SHEPTUM OT UCTOUHHKA K TIOTPEOUTEITIO.
4. OCHOBBI pacyeTa CUCTEM OTOI/IEHUS] U BeHTUJISALIUU.
5. OcHOBHbIe TIPUHIUIBI 3HeprocOepe)keHusi U MOBBIIIeHUsT SHePro3(pPeKTUBHOCTU
TIPU MCIIO/Tb30BaHUM TETJIOBOM SHEPIUM.

®oHJ, TECTOBBIX 3aJlaHUH /1A TeKYIero KOHTPO/IA 3HAHUM 10 MOAY/TI0

Bbibepume 00uH npasu/ibHbIll 6apuaHm omgema

['optouriMu 371eMeHTaMu B TBEP/IOM TOIUIMBE SIBJISIIOTCS (YKa)KUTe HEBEPHBIN OTBET). ..
BOZIOPO[,

YTIEpOA

cepa

+Kucmopos

[TpogykToM aHa3poOHO¥ 1epepaboTKH OpraHuUecKrX OTX0/0B (HaBO3a, paCTUTETbHBIX OCTaTKOB,
Mycopa U T.[l.) Ha3bIBaeTcs ...

JIOMEHHBIM ra3

+06uora3s

reHepaTOPHbIN Ta3

TONYTHBIN ra3

KakuMm crioco6oM CKUTArT B KOTJ/IaX Ta3 U Ma3yT?
+hakenbHbIM

CJI0€BBIM

BHUXDPEBbIM

B KUIIALLIEM CJ10€

OTHoILeHre KO/IMuecTBa Bo3ayxa Vi, JeiCTBUTeIBHO MO/JaHHOTO B TOTIKY, K TEOPeTHUEeCKU
HeobxouMoMy V, Ha3bIBaeTcs ...

+k03¢ureHToM U30bITKA BO3AyXa

K03(puI[MeHTOM He/loCTarollero Bo3ayxa

K03(hdULIMeHT JUIITHero Bo3ayxa

Ko3(uiMeHT mojauy Bo3iyxa

O6BbeM CYXUX TpexaTOMHBIX MPOZIYKTOB CrOPaHMsl BEIUUCTISTCS 110 hopMyTe ...
VROE = VC’OE + Vgoz + VH2O

VROZ :VC’OZ _VSOZ
Vr =Vro1 + Va0




+ VR‘Oz = VCOZ + VSOZ

HaI/I6OJ'II:,H_IYIO TeIlJIOTy CrOPpAdHHA W3 SHEPreTUuueCKrX TOIJIMB UMEIOT ...

+Ma3yT

yroJsb
TIPUPO/HBIN ra3
Topd

Pacxof TorMBa KOT/IOM PaCCUMTHIBAETCS 0 (hopMyTie ...

D (hpo = hne)

T
o D (e = lns )
N O 1,
_ D (e + )
O 17,

D (hpg = Ane)

QI."

B =

B

5=

TerioTa cropaHusi yCJI0BHOTO TOI/IMBA Qy 1.

+29300 k Ix/kr
36500 KIx/M°
42000 /I>k/Kr
18300 k/I>x/kr

Tabnuna 5 — Kpurepun oneHkH copMHPOBaAaHHOCTH KOMIIETEHI[HH

Kop n Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLINN
HavMeHOBaHue (yacTu KOMITeTeHILMH)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha IOBBILIIEHHOM YPOBHE
LOCTIKeHUS COOTBETCTBYeT OL|eHKe | COOTBeTCTBYeT OL|eHKe | COOTBETCTBYeT OL[eHKe
KOMITeTeHL|UH «y[lOB/IETBOPUTE/ILHO» «XOpOLLO» «OTJINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEeHLINN) MaKCHUMasbHOro 0asyla | MakCMMa/ibHOro 6ania | MakCcMMasbHOro 6asma
NO-1omnk-s CrtyneHTt, B 0CHOBHOM, | CTyzeHT no cyujectBy | CTyAeHT  IIpUHUMAaeT
YuacTtByer B | 3HaeT MaTepua/s IO | OTBeyaeT Ha | aKTUBHOe yvacTue B
3KCIIePUMEHTa/IbHBIX | TeMaM MOZYJ/Is | IOCTaB/IeHHbIe xofe TIPOBeJieHUsI
VCC/Ie0BaHUSX MO | «TernosHepreTMUecky | BOMPOCHI IO TeMaM | MPaKTUYeCKUX 3aHSATHH,
WCITBITAHUIO e YCTaHOBKU» U MOXET | MOZY/Is NpaBWIBHO OTBevyaeT Ha
Ce/IbCKOXO035IMCTBEHH | yuaCTBOBaTh B | «TeryiosHepreTuyecky | rocraB/ieHHbIe BOIIPOCHI
OU TeXHUKU 3KCIIepUMeHTaIbHbIX € YCTaHOBKW», 10 TeMaM MOZYJIs,
HCC/IeZIOBaHUSAX I10 | ;eMOHCTPUpYeT cBOOOJHO  omepupyer
VICIIBITAHUIO xopotlee 3HaHUe | TePMUHAMU,
Ce/IbCKOXO035IMCTBEHHOMW | TEIJIOOHePreTUYeCKUX | CaMOCTOSITE/IbHO
TeXHUKU YCTaHOBOK, paccuuTbiBaeT  pacxof,
SHEepreTUYeCcKOro TOI/IUBA, 3HAeT COCTaB
TOI/IUBA, TOI/IUBA, TIPUHLUIIBL
obopyzoBaHus pacuera
KOTeJIbHBIX yCTaHOBOK, | TETUIOCHAOXeHUsi  C.-X.
rOTOB y4yaCTBOBaTb B | OOBEKTOB, C BBICOKOU
9KCIIepUMEHTa/IbHbIX CTeleHbI0




HCC/IeIOBAHUSIX 10 | CAMOCTOSATEILHOCTH

HCIIBITAHUIO crioco0eH  y4acTBOBAThb

CeMbCKOX035IICTBEHHOM | B 9KCIIepUMEeHTa/IbHbIX

TeXHUKHU HCCIeIOBAHUSX 10
HCIIBITAHHUIO
CeJIbCKOXO03MCTBEHHOM
TeXHUKHU

2 OLEHMWBAHUE ITMCBMEHHBIX PABOT CTYJEHTOB,
PEIVIAMEHTUPYEMBIX YUYEBHBIM IVNTAHOM

PacuetHo-rpaduueckasi paboTa BBITOJHSETCS 110 TeMaM

«Pacuer UMKIa TerOBOro

aBurarensi» U «PacyeT 1MK/ia apoTypOMHHOM yCTaHOBKU».

Tab6mmia6b — @opmMupyembie KOMIeTeHIIUH (MM MX YAaCTH)

O11eHOYHBIe
Koz v HaumeHOBaHue Koz v HauMeHOBaHMe MHIWKATOpPa AOCTUXKEHUS MATEDUALL 1
KOMITeTeHLIUU KOMIIeTeHLUM (4aCTHh KOMITeTeHLIUN ) P
cpeJicTBa
YK-1. Cnocoben
N[O-1yk.1 AHamv3supyert 3a7iauy, Bbljesiss ee
OCYILLIeCTBJISATb TIOUCK,
. 0a30BbIe COCTABJISIOIIHE, OCYIIECTB/ISIET
KPUTUUYECKUM aHa/IU3 U
Jekommosunto 3agaun. M/1-3yk1 PaccmaTpuBaer
CUHTe3 UH(opMaIuu,
. BO3MOXKHbIE BapUAaHThI pelleHrs 3a/jauu,
TIPUMEHSATb CUCTEMHBbIN
OL[eHUBas UX JOCTOUHCTBA M HepocTaTku. MI-1yk.
MOAXO/ JJ/151 pelleHus o
» PoOpMy/IMpyeT B paMKax IOCTaB/JIeHHOU Lie/in
MOCTaB/IeHHBIX 3a/iau
VK-2. Criocoben MPOeKTa COBOKYMHOCTb B3aMOCBSI3aHHBIX 33/ia4, [IpoBepka
obecreunBaOIIUX ee JoCcTKeHUe. OrpesenseT copepxanusi PI'P
onpeJiensiTh KPyr 3aau
. | OXKUJaemble pe3y/bTaThl pellleHNs Bble/IeHHbIX 3augura PI'P
B pamKax HocTas/IeHHON 3agau. U/1-2 [IpoekTupyeT pellieHue (cobecenoBanue)
1Ie/T1 ¥ BEIOMpATh At K2 1P PYET p A
KOHKDeTHOM 3a/lauMl MPOeKTa, BLIOMpast
OMTHUMAa/bHbIe CTIOCOOBI N
OTITUMAJTbHBIN CITOCO0 ee peleHus], UCXOAs 13
WX pelleHus, UCXO0s U3 N
N JIeACTBYIOLLMX MTPAaBOBBIX HOPM U UMEROLIUXCS
JeUCTBYIOLLIUX N
pecypcoB u orpanuueHuit. U/1-3yk., Pemaer
MPaBOBBIX HOPM,
KOHKDEeTHBbIe 33/lauM TIPOeKTa 3asiBJIEeHHOI'0
HMMEIOLLIUXCS PeCypCoB U
< KaueCTBa U 3a yCTAaHOBJIEHHOE BpPeMsl.
OrpaHuYeHun

3aganusi Ha PI'P
TerioTexHuka :

K BBINOJITHEHUIO PAa0OTBI COZlepKaTcsi B W3ZJAHUM:
yuebHOe mocobue [ KOHTaKTHOM, CaMOCTOSITe/IbHOW pabOoThl U BBHITIOJTHEHUIO

Tpodpumos, M.A.

pacueTHO-rpadrueckoit pabotel — 4-e u3g., ucrnp. u gon. — Kapasaeso : Koctpomckas I'CXA, 2021.

—152¢c
MakcumanbHast orieHka 3a PI'P- 10 Gasios.

Ta6yma 7 — Kpurepum onjeHKH pacueTHO-rpaduueckoi padoTsl

ITokazarenu KommuecTBo 6assion
MHUHHUMAaJIbHOE MaKCUMaJsbHOe

Cobmosienue rpadvika BoirosiHeHus: PI'P 0 1
Copepxanve PI'P 3 5
3auumra PI'P 2 3
AKTHUBHOCTB TpH BbInoHeHn PI'P v ripu 0 1
nybomuHOM 3ammuTe qpyrux PT'P

Wroro: 5 10




OueHka c(hOPMUPOBAHHOCTH KOMIIeTeHL|M IIpY BBINOJIHEHUM U 3alllUTe pacyeTHO-
rpaduueckoii paboTsl ocymecTssiercs o 6okam: «Copepkanve PI'P» u «3atquta PI'P».
Kpurepun ouieHrBaHusi chOpMUPOBaHHOCTH KOMIIeTeHLIMH Mpe/icTaB/ieHbl B Tabuie 8.

Tabnmuna 8 — Kpurepun onjeHKH chopMHPOBaAHHOCTH KOMITE€TEHI[HH

Kop v HaumeHOBaHMe

Kputepuu ouieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUK (4YacTH

WHJUKaTopa KOMITeTEeHLIUN)
JTIOCTH)KEeHUST Ha 0a30BOM ypOBHE Ha IOBBIIIIEHHOM YPOBHE
KOMITeTeHIIUH (4acTu COOTBETCTBYeT COOTBETCTBYeT COOTBETCTBYeT OL|eHKe
KOMITeTeHIUH) OL[eHKE OLIEHKE «XOPOIII0» «OTJIMYHO»
«YZI0BJIETBOpPUTE/Tb 65-85% ot 86-100% oT MakCcuMa/IbHOTO
HO» MaKCHMa/IbHOTO 6ana
50-64% oT 6anma
MaKCHUMa/IbHOI'O
Oas1a
NA-1yk1 PI'P BhInO/IHEHA B

AHanusupyer 3azauy,
BbizleIsist ee 6a30BbIe
COCTaBJISIFOLLMe,
OCYILIeCTBJISIET
JeKOMITO3ULIUIO
3a/jauu.
NIO-3yk-1
PaccmarpuBaer
BO3MOJKHbI€ BapHUaHThI
pellieHUs 3aJjauy,
OLleHUBAas UX
JIOCTOMHCTBA U
He/l0CTaTKU.
U[T-1yico
dopmyvpyeT B
paMKax IoCcTaBJIeHHON
L{e/ld TIpOeKTa
COBOKYITHOCTb
B3alMOCBSI3aHHbIX
3a/a4,
0becreuyrBaroIIUX ee
JOCTYKEHMe.
Ornpegesnisier
O’KuzlaeMbie
pe3y/bTaThl pelleHus
BbI/le/IeHHBIX 3a/1ay.
U[-2yx.2
IIpoexTupyet
pellleHre KOHKPeTHOU
3a/lauM MPOEeKTa,
BbIOUpast
OITHUMaJIbHBIN CTI0C00
ee pelleHUs, UCXO/s
13 JIeUCTBYIOIIUX
NIPaBOBBIX HOPM U
VIMEROILMXCS peCypCoB

PI'P BbINO/IHEHA 10
KOHL[a CeMecCTpa;
CTYZ€HT BbITIOJTHUI
OOJIBIITYIO YacTh
3a/laHuM, HO
WCITBITHIBAET
3aTpyJHeHUs B
pacueTax; rnpu
3awure PI'P
CTYZeHT Ja
HeTI0/IHbIe OTBETbI
Ha BOMPOCHI,
J0ITyCKas
TOTPELIHOCTH B
(hopmynupoBKax;
WCITBITBIBAET
3aTpy/IHeHUs B
aHasv3e 3a/ay,
paccMaTpuBaeT
BO3MO>XXHbIE
BapHaHThI
pellieHus 3a/jauH,
He OLleHMBast UX
JIOCTOMHCTBA U
HeZI0CTaTKH,
(opmynupyet B
pamKax
MOCTaB/I€HHON
Lenu
COBOKYITHOCTb
3aja4 JJ1s ee
pellieHus,
MIPOEKTUPYeT
pellieHye
KOHKDETHOU
3a/laui, He pelaer
KOHKpETHbIe
3a/jau4 3a
yCTaHOBJIEHHOE
Bpemsi

CPOK C
HeCylleCTBeHHbIMHU
He/loueTaMu, TIpU
3alIUTe CTY/EHT 10
CyILLeCTBY OTBeuaeT
Ha 10CTaB/IeHHbIe
BOTIPOCHI, HO C
He3HauWTeTbHbIMU
TIOTPeLIHOCTSMHU B
¢hopmynpoBKax
onpe/iesieHUH,
aHa/IM3UpPYyeT
3ajiauy, BbIJesisisi ee
6a3oBble
COCTaBJISIIOIIHE,
paccMaTpUBaeT
BO3MOJKHbIE
BapUaHTBI PeIIeHHs
3ajiaum,
dhopmynupyet B
paMKax
TIOCTaB/IeHHOM 11eJTh
TIpOeKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3ajay,
obecreurBaroIIyX ee
JIOCTIDKEHHe,
TIPOEKTUPYeT
peliieHue
KOHKDETHOU 3a/lauu
MpoeKTa, BbIOupast
ONTUMabHBIN
crocob ee perieHus,
pelliaeT KOHKPeTHbBIE
3a/Jlauu MPoeKTa
3as1BJIEHHOT O
KayecTBa U 3a
yCTaHOBJIEHHOE
BpeMst

PI'P BbINO/IHEHA B CPOK U
MpaBUIbHO o(hopmieHa,
CTYZIeHT MOJTHOCTbIO
BBITTOJTHU/T 3a/JaHUsI, yBEPEHHO
T0JTb3yeTCsl TEPMUHAMU U
oripe/ie/IeHUsIMU, UCTIOb3yeT
(bopMyJIBI 1711 PaCYeTOB, TIPH
3auqure PI'P yioruuHo n
apryMeHTUPOBAaHHO OTBEYAeT
Ha BOIPOChI; aHa/IM3UpyeT
3ajjauy, Bbljiesisisi ee 6a30BbIe
COCTaBJISIFOIIME, OCYIL[eCTBIISIET
JIEKOMITO3UIIUIO 3a/1auH,
paccMaTpuBaeT BO3MOKHbIe
BapUaHThI PeIIIeHus 3a/lauH,
OLIeHWBAsi UX [JOCTOMHCTBA U
He/IOCTaTK!, GOPMY/IMPYET B
paMKax IMOCTaB/IeHHOM e/
MpOeKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a7iay,
obecreunBaroIIUX ee
JOCTIDKeHUe, orpejiernsieT
O)KH/laeMble pe3yJsbTaThl
pellieHNst BbI/Ie/IeHHBIX 3a/1a4,
MIPOEKTUPYET pellieHre
KOHKDETHOM 3a/lauy TIPOEKTa,
BbIOMpast ONITUMAJIbHBIN
croco0 ee peltieHUs, UCXO/S U3
JeUCTBYIOIIMX MTPABOBBIX HOPM
Y UMEFOLIUXCST PeCyPCOB U
OrpaHUYeHUH, peliaeT
KOHKDEeTHbIE 3a/lauM MPOeKTa
3as1BJIEHHOTO KauecTBa U 3a
yCTaHOBJIEHHOE BpeMsi




1 OTpaHUYeHuH.
N-3yk-, Peraer
KOHKDeTHbIe 3alauu
MpOeKTa 3asiBJIeHHOT 0
KayecTBa U 3a
yCTaHOBJIEHHOE
BpeMsl.

3 OITPEJJE/IEHUE PE3YJIbTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma NpoMe)KyTOUHOM aTTeCcTaliy M0 AUCLUII/IMHE SK3aMEH.
YK-1. Crioco6GeH oCyIIecTBIATh TIOMCK, KPUTHUECKUH aHamu3 U CUHTe3 MH(POPMaLUH, IPUMEeHSITh
CUCTeMHBIN MOAXO/, /IS pellieHusl TOCTaB/IeHHbIX 3a7iay.

BHI[HHI/IH 3dKPbITOr'o THUIIA

Bblbepume o0uH npasuibHbIll 6apuaHm omeema

1) TepMoAMHAMHUYECKYI0 CHCTeMYy, KOTOpasi He O0OMEHHMBAaeTCsi C OKpY)Kalolied cpejoi
TeIJI0TOM, Ha3bIBAIOT. ..

1. I3onupoBaHHOM

2. 3aKpbITOH

3. AguabaTtHoi

4. 3aMKHYTON

IMpasunbHbili omeem: 3.

BHAHHI/IH OTKPBITOro TUIIA

JlonoaHume

2) Teno, ¢ MOMOIBK) KOTOPOr0 TeIUIOBas JHEPrusi MNpeBpallaeTcsi B MeXaHHYeCcKYIo,
Ha3bIBaeTCs .
IMpasunbHbili omeem: pabouum.

3) JAByxda3Hasa cMech, NMPeACTaB/IAIIAs CO00i Map Co B3BeIIEHHHIMHM B HeM Karme/lbKaMu
JKH/IKOCTH, Ha3bIBaeTCs HaChILEHHBIM MapoM.
IMpasuibHbIli omeem: BA’KHBIM.

atime pa3eepHymblil omeem Ha 80npoc

3) [JaiiTe onpe/jesieHye NePBOro 3aKOHA TEPMOAMHAMHUKH
IIpasuabHblli omeem: BCe MOJABeJeHHOe K paboueMy Tesly TeIJIO pacXofyeTcsl Ha M3MeHeHue ero
BHYTPeHHel SHeprvy 1 CoBepIiieHre PabOoThl pacIIMpeHMsI.

YK-2. CriocobeH oripeiesisiTb KPYT 3aa4y B paMKax [M0CTaB/IeHHOMU 1[eJI ¥ BBIOWPATh ONTUMasbHbIE
crocoObl MX pelleHus, UCXOAs W3 JIeHCTBYIOLIUX IPABOBbIX HOPM, HWMEIOIIMXCS PeCcypcoB U
OrpaHUuYeHUM.

3aaHuA 3aKPBITOr0 THIIA

Bbibepume o0uH npasuibHbIll 8apuaHm omeema




1) OTHomeHne paboOThI, MPOU3BEEHHOW [BUraTe/IeM 3a LUK/, K KO/JHMYECTBY TeILIOTHI,
MO/ABe/IeHHOM B 3TOM I[UKJIe OT ropsiyero HCTOUHUKA, Ha3bIBaeTcH...

1. KoaduiirieHTOM UCII0Ib30BaHUS TETIIOTHI

2. Koaduipenrom TpaHchopMaliu TeTrIoThl

3. Tepmuueckum KII/I npkiia

4. XonoauabHbIM Ko3hduiieHToOM

IpasunbHbili omeem: 3.

BH,E[HHI/IH OTKPBITOI'0 THUIIA

ZonosnHume

2) Bropoii 3aKoH TepMOJWHAMHKH YCTaHAB/JHMBaeT Hampas/eHHe CaMOIPOMU3BO/IbHBIX
MPOLeCCOB B MPHPO/ie U ONpejeiseT NpeBpaleHNs TeII0ThI B padoTy.
IpasunbHblli omeem: ycaoeus

3) BekTop NUIOTHOCTM TeIUIOBOTO IOTOKA, Iepe/jaBaeMoro TeIIONPOBOJHOCTHIO,
NPOTOPLIOHA/IEH TeMIepaTryphbl.
IpasunbHbili omeem: epadueHmy

[atime pa3eepHymblil omeem Ha 80npoc

4) Uto Ha3bIBaeTcs NMOPUIHEBLIM /IBUraTe/ieM BHyTPeHHero cropanus?

IMpasunbHbili omeem: TlopiiHeBbIM fABWraTesneM BHyTpeHHero cropanus (JBC) Ha3biBaeTcs
TeTrUIOBasi MalllMHa, B pabouyeM I[UIMHJADPE KOTOPOM TIPOMCXOAUT CKUTAHHWE TOIUIMBA U
nipeobpa3oBaHue TeTUIOTHI B paboTy.

OIIK -1. Crioco6eH peliiaTh TUTIOBBIE 3a/jauM MPodecCcroHa/bHOM /leATeTbHOCTH Ha OCHOBe 3HAHUM
OCHOBHBIX 3aKOHOB MaTeMaTUUeCKWX U eCTeCTBEHHBbIX HayK C TNpUMeHeHWeM WH(OpPMal[MOHHO-
KOMMYHHKAI[MOHHBIX T€XHOJIOTHH.

3ajaHus 3aKpPBITOr0 THIIA
Bbibepume 00uH npasuibHbIll 6apuaHm omeema

1) ITponecc, HanpaB/IeHHBIM HA YMeHbIIIeHHe BJIA)KHOCTH TeJl, Ha3bIBaeTCH...
1. Vcriapenuem
2. BeirapuBanuem
3. Cywkou
4. OxnaxxgeHueM
IpasunbHblli omeem: 3
3ajaHus OTKPBITOr0 TUIA

LonosnHume

2) B u3oxopHOM mponecce AaB/ieHHe ra3a H3MeHSeTCs MPONOPIHOHA/IBHO €ro
adcosmroTHOM Temmneparype (3akoH Ilapiis).
IpasuabHblli omeem: TIPSIMO

3) I[IepeHoc TensiOThI 32 CUeT ApPXUMeJ0BOH CH/IbI Ha3bIBAIOT WU eCTeCTBeHHOU
KOHBEKI[HeH.
IpasuabHbili omeem: c80600HOLI.

Jalime pa3zeepHymblli omeem Ha 8onpoc



4) Tlouemy B Tem1000MeHHHKaxX Yalle HCHOJb3YIOT NPOTHBOTOUHYI0 CXeMY AB)KEHHS
TeIJIOHOCUTe1ei?

IMpasunbHbili omeem: TIpy OAMHAKOBBIX TeMIIepaTypax BXOZSMIIUX W BBIXO/SIIUX TETJIOHOCUTEeeH
TrieperiaZi TemriepaTyp Tpu MPOTUBOTOUHOW CXeMe Bcerja 0osiblile, yeM TpU MPSIMOTOYHON CXeMe.
3HauUT /IS TIepefiaud OJHOTO W TOTO JKe TelUIOBOrO II0TOKAa IMPH IPOTHBOTOUHON CXeme
1oTpedyeTcs TeryIo0OMeHHUK MeHbIIIel TIIOIIa IH.

OIIK-5. CriocobeH yu4acTBOBaTb B TIPOBEIEHWM SKCIIEPUMEHTA/IbHBIX HCC/IeOBAaHUN B
rpodeCcCUOHA/ILHOM JesiTeIbHOCTH.

3aiaHuA 3aKPbITOr0 TUIIA
Bblbepume 00uH npasuibHbIli 6apuaHm omeema

1)Teopus nojo0us NpUMeHAETCS /ISl OIMCAHUS MPOLecca:
1. TensiopoOBOJHOCTU

2. Tennonepegauu

3. TennmooTaauu

4. TeruiooTBOAA

IIpasunbHbili omeem: 3

2) IIpoayKkToM aHa’poOHOI mepepaloTKH OpraHUYeCKHMX OTXO0/J0B (HaB03a, PaCcTUTEJIbHBIX
0CTaTKOB, MyCOpa U T./i.) Ha3bIBaeTc ...

1. JloMeHHbI ra3

2. buoras

3. 'eHepaTopHBIii ra3

4. [TonyTHBIV ra3

IMpasunbHbili omeem: 2

3ajaHus OTKPBITOr0 TUMA
ZlonoaHume

3) CyuiecTBeHHbIM MPU3HAKOM KPUTEpPHEB MOA00Us SIB/ISETCSA Pa3MepHOCTb.
IIpasunbHbili omeem: Hy/ne8asl.

4) Ko3dpduuueHT TemIo00TJaud TPH KOHBEKTHBHOM TeIUIOOOMeHe OmpeAe/asieTcs C
KCIO0/Ib30BaHHEM KPUTEPHA/IbHBIX yPaBHEHUH MOJ00Ms WIH nmyTeM.

IMpasunbHbIli omeem: OTIBITHBIM.

Hatime pa3zeepHymblli omeem Ha 80npoc

5) Uto Takoe Teopus 1mo/j001s1 1 Ha YéM OHA OCHOBBIBAETCA?

IpasuabHbili omeem: Teopwust mofobust — yueHre 0 TIOAZOOHBIX MPOLIeCCax UM SBJIEHUSIX B IIPUPO/Ee
U TexXHUKe. DTU TIPOLIeCChl [JO/DKHBI MPOUCXOAUTh B TMOJOOHBIX TeOMeTPUYeCKMX M BPeMeHHbIX
YCJIOBUSIX, UMETh O/IMHAKOBYHO (DPM3MUECKYIO MPUPOJY M OMUCHIBaThCS O/IMHAKOBBIMM 110 (hopme U
M0 CyLecTBy ypaBHeHUsIMU. OCHOBBLIBaeTCsl TEOpPUSl Ha TOM (hpaKTe, UTO SIBJeHHs B IPUPOJE U
TeXHHMKe He MOT'YT 3aBHUCETb OT BbIOOpA eJMHHUL] N3MePeHHsI U UX pa3MepPHOCTeM.

IIpakTHKO-OpHEeHTHPOBaHHbIE 3aJJaHUA

6) Ha 3/1eKTprueckoil TOPMO3HOHM YCTaHOBKE HCIIBITHIBAETCA ABUrare/ib BHYTPEHHEro CropaHusi.
HanpspkeHue Ha K/leMMax reHeparopa nocrossHHoro toxa 220 B, aaia Toka 60 A. Onpejge/mmrs
KII/] reneparopa, ecm 3¢ (peKTHBHAsA MOLIHOCTH Ha Basty ABUraress Ny, = 13,7 KBT.

Pewenue. OripefenM MOLLIHOCTb r'eHeparopa:

N, =1U =60-220=13200 Br.



KII[ renepatopa: 5 = N, _13200 =0,98-

" N, 13700
IpasunbHbili omeem: 0,98.
7) IIpu CTeHJOBbIX MCIBLITAHUAX AU3e/NIbHOro aApuraresnss [1-144 Ha OJHOM U3 PEeXHUMOB
onpe/jesieH yjelbHbI pacxoj TomauBa b =195 r/kBr-u. Onpeaenntsb 3¢ ¢ekTuBHbiin KII/T

ABUIrATE/IA HA 3TOM peXXUMe, €C/IM HU31IIdA TEIVIOTAa CropaHud AU3€/IbHOro TOoI/IMBd U3BE€CTHA

Q[ = 41900 K hx/kr.

Pewenue. TlepeBeneM ynenbHbIM pacxof Tormea B r/kBt-u: 195/100= 0,195 kr/kBt-u.

C nowmompbio ¢opmynsl  KIIJI TensoBoro pABuraTesis, XapaKTepU3ylOIlero CTeleHb
COBEPIIEHCTBA Tpoliecca MpeBpaleHus TeMI0TH B pab0Ty omnpejesium ero:

_ 3600 3600 _
7= °QFb ~ 41900.0,195
IpasunbHbili omeem: 0,44.

8) ITo Tpy6kam KOXXyxoTpyOHOro Temnioo0MeHHHKa ABIXKeTcs Boja co ckopocteio W =2 m/c,
auaMeTp Tpyook 16 mMM. Ompeje/MTh Pe)XHM ABWKEHHsI BOJbI B TPYyOKe, el K03(pduimeHT
KHHeMaTHUYeCKO! BA3KOCTH PaBeH V,,, = 1,181-10_6 m%/c.

0,44

PeweHnue.
Kpureputii PeliHonbca:
-3
Re= W-l, 21610~ _ 2.71.10* — TypOy/eHTHOE ABIDKEHNE, T.K. Re > 10°,
v, 1181107

IpasuabHbili omeem: mypOyneHmMHoe 0guiCceHue.

OKoHuaTe/IbHbIE pe3y/bTaThl 00yueHUs (DOPMHPOBAHMSI KOMIIETEHI[UI) OMpeiesiFoTCS
TOCpe/ICTBOM TepeBoZia 0asioB, HAOpaHHBIX CTYAEHTOM B TIPOLIECCe OCBOEHUsS AWCIWIUIMHBI, B
OLIeHKM:

— 0a30BBI  ypOBeHb CPOPMUPOBAHHOCTH KOMITETEHIIMM CUWTAETCS AOCTUTHYTBIM, eC/IH
pe3y/bTaT 00yUeHHs COOTBETCTBYET OL|EHKE «Yy/I0B/IETBOPUTETbHO» (50-64 peHTHHTOBBIX OasiioB);

— TIOBBIIIIEHHbIN YPOBeHb CHOPMUPOBAHHOCTH KOMITETEHL[MM CUMTAETCS JOCTUTHYTBIM, eC/iv
pe3y/ibTaT 00yueHHs] COOTBETCTBYeT OIjeHKaM «xopolo» (65-85 peUTUHroBbIx 0asioB) u
«0T/IMYHO» (86-100 pelTHHTOBBIX OasIoB).

4 TIOPAIOK ITPOBEJJEHVA IIOBTOPHOM
IMPOMEXXYTOUYHOHN ATTECTAIIVN

dopma MPOMeKyTOYHOM aTTecTalyy M0 JUCLIUIJIMHE 5K3AMEH.

@OoHJ, OLIEHOYHBIX CpeJCTB /i1 TPOBE/eHHs TOBTOPHOW TMPOMEXYTOYHOW aTTecTaluu
(opmupyeTcst U3 UMc/Ia OLIeHOYHbIX CPeZCTB M0 TeMaM, KOTOpble He OCBOEHBI CTY/IeHTOM.

IIpumeuaHue:

[ononmHuTenbHbIE KOHTPOJIbHBIE WCTIBITAHUS TTPOBOASATCS [/l CTY/|€HTOB, HaOpaBIIMX MeHee
50 6a/10B (B COOTBeTCTBUU C «Il0o/I0)KeHHEeM 0 MO/Y/IbHO-PEUTHHTOBOU CHUCTEMEY ).

Tab6mmna 9 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIETeHI{HI
Kputepuu ouieHuBaHus chOpMUPOBAHHOCTH
KOMIIeTeHIIMU (YacTh KOMIIeTeHIUN)

Ha 6a30BOM ypOBHe
COOTBETCTBYeT OLIeHKe
«yzoByeTBopuTebHO» 50-64% ot
MakKCHUMasbHOro 6asuia

N-1yk-1 AHanus3upyeT 3a/jauy, Bbljiensis ee BJIa/leeT MaTepuajoM M0 TeMam

Kop v HaMeHOBaHWe WHAWKATOPa AOCTH>KEHHUS
KOMITeTeHI U
(4acTH KOMITeTEeHLIUM)




6a30Bble COCTaB/IAIOIIHME, OCYIIIECTB/ISET
JIeKOMITO3ULYIO 3a/jauu
N-2yk.1 HaxoauT 1 KpUTUUECKH aHA/TU3UPYeT
vHbOpMaLUo, He0OXOIUMYIO /ISl PeIIeHuUsT
noctaBneHHoM 3agaun. M/-3yx.1 PaccmarprBaer
BO3MOXKHbIE BapHUAHThI peLleHus 3a/jauu,
OL[eHMBas UX JOCTOUHCTBA U HexocTaTtku. MU/I-
lyk.» PopMyaupyeT B paMKax MOCTaB/IeHHOU
LleJIA IMPOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX
3aj1au, 00eCTreurBaroIInX ee JOCTKEHHE.
OrnipegensieT 0)KyJaeMble pe3y/bTaThbl PeLeHUsT
BblJesleHHbIX 3a7au. M/1-2yk.» [Ipoektupyer
pellleHre KOHKPETHOH 3afiauyl TIPOeKTa, BhIOKpast
OTTHUMaJIbHBIN CIIOCO0 ee peleHus], UCXO/s U3
JeMCTBYIOLLMX MPAaBOBbIX HOPM U UMEIOLLIXCSI
pecypcoB u orpannyenuii. /1-3yk., Peiiaer
KOHKpEeTHbIEe
3a/1la4M MPOeKTa 3asiBJIEHHOT 0 KaueCTBa 1 3a
ycraHoByieHHOe BpeMs. U/1-1omk-1 Vicronib3yet
OCHOBHBI€ 3aKOHbI €CTeCTBeHHOHAaYUYHbIX
JUCLMIUIMH JJ151 pelleHrs CTaHAAapTHBIX 3azjay B
COOTBETCTBUHU C HAIpaBJeHHOCTHIO
nipodeccroHansHOM fesiteibHOCTU. I-10mk .5
YuyacTByeT B 3KCIIepUMeHTaIbHbIX
WCCJIeJOBAHUSIX T10 UCTIBITAHUIO
Ce/TbCKOX0351MCTBEHHOU TEXHUKU

JUCLIUTUIMHBI, HO C He3HaUMTe/IbHbIMU
TOTPEIIHOCTSIMU B (JOPMYIMPOBKAX
oTipejieJIeHUN aHa/IW3WpyeT 3aJauy,

BbIZIe/isisi ee 0a30BbIe COCTABIISIOLIHE,
HaXOJUT U KPUTUUECKHU aHAU3UPYeT
vH(MOpMalI1Io, paCCMaTpPUBaeT BO3MOKHbIe
BapUaHThI pellleHus 3a7aun, hopMUpyeT
COOCTBEHHbBIE CY)KIEHUS U OLIeHKH,
oT/inyaeT (akThl OT MHEHUH, oTipefie/isieT U
OLleHMBaeT T0C/IeZICTBUSI BO3MOKHBIX
pellieHU 3a7jauu, (PopMy/IMpyeT B paMKax

TOCTaBJ/IEHHOM 1111 MPOeKTa COBOKYITHOCTh

B3aMMOCBSI3aHHBIX 3a7iau, 06ecreunBaroIux

ee TOCTU)KeHHe, MPOeKTUPYeT pellieHre
KOHKDeTHOM 3a7lauMl IPoeKTa, BhIOMpast
OTITUMAJTbHBIN CITOCO0 ee pelleHus], pelaeT
KOHKDeTHbIe 3a/lauM IMPOeKTa 3asiBJIEeHHOTO
KauecTBa, My0JUYHO Tpe/iCTaB/IseT
pe3y/ibTaThl pelleHus
KOHKDeTHOM 3a/lau¥ MPOoeKTa, F'OTOB
HCIT0/Ib30BaTh OCHOBHBIE 3aKOHbI
€CTeCTBeHHOHAYYHBIX AUCLIUTIINH [IIsT
pellieHus] CTaHJapTHBIX 3a/lay B
COOTBETCTBUM C HAIpaB/IeHHOCTHIO
ripoecCrOHa/IbHOM /1eATeTbHOCTH U
yuaCTBOBAaTh B 3KCITIEPUMEHTA/TbHBIX
HCC/Ie/JOBaHUSIX 10 UCTTBITAaHUIO
CeIbCKOX035IMCTBEHHOW TeXHUKHU
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