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INTacnopT ¢)oH/Ja OLIEeHOUHBIX CPeJCTB

Tabmmia 1

Moy
[VICLIATLIVHBI

dopmMupyemsbie
KOMITeTeHLIU!
W/IW UX YaCTU

O1jeHOUHbIE
MaTepuasbl
Y CpejCTBa

KomuecTtBo

TexHuueckas
TepMOJVHaMUKa

OCHOBBI TEOPHH TEIIO - U
MaccoOMeHa

TeryiosHepretTuyeckye
YCTaHOBKH

YK-1. CriocobeH
OCYIIIeCTB/IATL  TIOMCK,
KPUTHUUEeCKUN aHa/iu3 u
CUHTe3  UH(opMalUHy,
TIPUMEHSITh CUCTeMHBIN
MOAXO0M /sl pelleHust
TIOCTaBJ/IEHHBIX 3a/1ay.
YK-2. CriocobeH
oTpeZiesiATL KPyTr 3ajau
B paMKax TOCTaB/IeHHOU
ed U BBIOWpAThH
ONTUMAJIbHbIE CITOCOOBI
WX DPeILIeHusi, UCXO/s U3
JeMCTBYIOIINX
TIPaBOBBIX HOPM,
MMEIOLUXCST PECYPCOB U
OrpaHUYeHuH.

OIIK-1. Criocoben
pelaTh TUIIOBBIE 3a/auu
ripodeccrioHanbHOMN
JesiTeTbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKUX u
eCTeCTBeHHbIX HayK C
TIpUMeHeHHEeM
vH(OpMaI[OHHO-
KOMMYHUKAI[OHHBIX
TEeXHOJIOTUM.

OIIK-5. Criocoben
y4acTBOBATh B
TIPOBe/IeHUH
9KCIePUMEHTAJTbHBIX
Hccae0BaHUM B
ripoecCrOHaTbHOM
JesITeTbHOCTH.

Borpocs! gis
orpoca

161

3apanus gs PI'P

100

Borpocs! gist
cobecenoBaHUs

30

HToroBsbiii TeCcTt
T10 JUCLIUIIIHHE

200




1 OHEHOYHBIE MATEPUAJIbI, HEOBXO/JVNMBbIE
JI/IA OITEHKY 3HAHWI, YMEHU 1 HABBIKOB JIEAATE/IBHOCTHU
B ITPOLIECCE OCBOEHUSA JUCIHUII/INHbI

Tabsmiia 2 — @opMupyeMble KOMIIETEHITUH

O11eHOUHbIe
Kog v HamMeHOBaHUe Kop v HaMeHOBaHKe MHAWKATOpa JOCTH)KEeHHS MATEDHAEI
KOMIIeTeHL[U1 KOMIeTeHLUH (4aCTh KOMIIeTeHLH)
Y CpejCTBa
N-1yk-1 AHanusupyeT 3ajady, BbIAENsIs ee

YK-1. CriocobeH | 6a30BbIe COCTaBJISAIOLIHE, ocyuecTBisieT | Boripocsr ajist
OCYILLIeCTB/ISATh TOUCK, | 1eKOMITO3ULMIO 33/JauM. orpoca
KpuTMyeckui aHamu3 U | M/1-2yk.1 Haxogut u kputndecku aHanvsupyet | 3aganus gjas PI'P
CUHTE3 vHbopmalmy, | tHGopMaluo, HeoOXOoAUMYIO [jis  pelieHUs | Borpocs! st
MPUMEHSITb ~ CHUCTEMHBIN | MOCTaB/IeHHOW 3aJauul. cobeceoBaHUs
noaxon ans  pemienus | 1-3yk-1 PaccMaTpuBaeT BO3MOsKHbIe BapyuaHThI | VITOTOBBIHN TeCT Mo
MOCTaBJ/IeHHbBIX 3aZau. pellieHUs1 3a/lauy, OL|eHMBasi UX JOCTOWHCTBA W | AUCLIUILIMHE

HeJJOCTaTKH.

YK-2 Criocobex
OTpe/iesIiTh KpyT 3ajau B
paMKax  IOCTaBJIeHHOM
L€/ u BbIOMpAThH
ONTHUMaJIbHbIe  CHOCOOBI
WX peIIeHUus, UCXOJs W3
JeWCTBYIOIIMX TTPABOBBIX
HOPM, HMMEOLIUXCS
pecypCcoB ¥ OTpaHUYeHUl

N-2yx.» TlpoekTupyeT pelleHWe KOHKPETHOM
3aJlaud  TIPOEKTa, BbIOMpasi  ONTUMAaJIbHBIN
Crocob ee pelleHUs], UCXOsl U3 [IeNCTBYIOIIUX
TPABOBBIX HOPM M HMEIOIIUXCS PecypcoB U
OrpaHUYeHUN.

N-3yk-> PelllaeT KOHKpeTHbIE 3aaud TIPOEKTa
3asB/IEHHOTO KauecTBa U 3a YyCTAaHOBJIEHHOE
BpeMms.

Borpocs! giist
ornpoca

3aganus ajis PI'P
Borpocsr gis
cobece10BaHUs
Wrorossiii TECT MO
JVCLIATIIVHE

OITK-1 CriocobeH pemiathb

TUIIOBbIE 3a/aumn
rpodeccroHaTbHOU Borpocsr st
JesiTelbHOCTU Ha ocHoBe | /I-lonk.1  Mcrnosib3yeT  OCHOBHBIE — 3aKOHBI | OIIpOca

3HaHUU OCHOBHBIX | €CTeCTBeHHOHAYUHbIX AUCLUIVIMH [/ pelneHus | 3aganus gasa PI'P
3aKOHOB MaTeMaTU4eCKUX | CTaHZApTHBIX 3alauy B COOTBETCTBUU ¢ | Boripocer asist

U eCTeCTBEeHHbIX HayK C | HalpaB/I€HHOCThIO nipodecCHOHaBLHON | cobeceOBaHUs
TpYMeHeHreM JleATeJIbHOCTH Nrorossbiii TECT MO
HMH(OPMaLIMOHHO- JVCLIATIIVHE
KOMMYHHUKAaI[MOHHBIX

TEeXHOJIOTUM

OIIK-5 Criocoben Borpocsr gis
y4acTBOBaTh B ornpoca
[poBeleHUr NO-1onk-s YuacTByeT B 3KCIepUMeHTa/bHbIX | 3aganus Ajs PT'P
9KCIepUMEeHTaIbHbIX VICCIeJOBAHUSIX o WCIbITaHUIO | Borpock! asist
VCC/IeJOBaHUM B | CeIbCKOXO031ICTBEHHON TEXHUKHU cobecesioBaHUst
rpodeccroHanbHON Nrorossiii TecT o
[esITeJIbHOCTH JVCLIUIIIVHE




OueHouHbIe MaTepuasibl U CPe/CTBA /ISl MPOBEPKH
copMHPOBaHHOCTU KOMIIETeHI[AMN

Mopynb 1 - TexHuueckas TepMOJUHAMHKA

Bomnipocsl s cobecejoBaHUA
1. XapakTepucTHKa OCHOBHBIX TTapaMeTpPOB COCTOSIHUSI Ta3000pa3HbIX Tell.
2. Ananu3s ypaBHeHus1 KiarneiipoHa-MeHzeneeBa sl iealbHOIO Ta3a.
3. OcHOBHbIE TIOHSITHSI TEXHUUECKOW TepMOJWHAaMUKU (SHeprus, TervioTa, pabora,
TepMOJUHaMHUuUecKasl ChicTeMa, pabouee Teso).
4. OcHOBHBIe TpeOOBaHUS K pabouemMy Teny TepMOAUHAMUYECKOW CHCTEMBI.
5. Teryi0eMKOCTb Ta30B, BU/IbI TEIJIOEMKOCTH, YPAaBHEHUS CBSI3U MeXX/y Pa3/IMUYHbIMU
BUIAMU TeIJI0EMKOCTH.
6. 'a3oBasi cmecb. CriocoObI 3a/jaHKsI ra30BOM CMeCH.
7. ITepBbIi 3aKOH TepMOJYHAMUKU. BbIBOA, OPMBI 3anuCHy.
8. BHyTpeHHsId 5Heprusi U SHTAJIbIUS ra3a (XapakKTepuCTHKa MapamMeTpOB U CBS3b
MeXXly HUMH).
9. CpaBHUTE/BHBINM aHa/IN3 W300apHOTO U aZinabaTHOTO MPOLIeCCOB.
10. CpaBHUTE/NBbHBIM aHaU3 U30TEPMUYECKOT0 M U30XOPHOT'O MPOLIECCOB.
11. I'padmueckuii aHanM3 NOJUTPOIHBIX MporieccoB B PV u TS nuarpammax.
12. Ilukn KapHo. IlonyyeHve U aHamv3 ypaBHeHus Tepmuueckoro KII/ nwmkia
KapHo.
13.AHanus Teopetyeckux LUKI0B OTTO U [Jusens.
14.AHanu3 TeopeTUYeCKOro IMKJIa COBpeMeHHOro Ausens (uuka TpuHKiepa-
Cabat»).
15.Anam3 uknoB ['TY (ra30TypOMHHBIX YCTAaHOBOK).
16.[Juarpamma rapoo6pa3oBanusi (P,V -KoopAuHaThI).
17. Ouarpamma hs st BoAstHOrO rapa (Lie/ib ¥ TIPUHLMIT IOCTPOEHHUS]).
18. Anamu3 1ukna Penkuna st BogasHoro mapa (ITICY). Crioco6s! noBbiiieHus KIT/]
IapOCUJIOBBIX YCTaHOBOK.
19. OcHOBHBbIE XapaKTePUCTUKU BJIAaXKHOT'O BO3JyXa.
20. Hd - apnarpamma A1 BAa>kKHOTO Bo3/lyxa. HaxoskjeHre TOUKU pOChI.

Bormpocs! A1 yCTHOr0 onpoca
Tema 1 (YpaBHeHUsI COCTOSIHUSA)
Ne 1 3amuiuure ypaBHeHUe COCTOSAHMA Mg 1 Kr ujeansHoro rasa. lloscHure
BXOZALLMe B Her'0 BeJIMUMHBI, YKaKUTe UX eJUHULIbI U3MepeHUsl.
Ne 2 3anuiuurte ypaBHeHHe cocTossHUs Ay 1 Kmosia ypeansHoro rasa. IlosicHure
BXOZALMe B Her'0 BeJIMUMHBI, YKaKUTe UX eJUHULIbI U3MepeHUsl.
Ne 3 3anmuivre ypaBHeHUe COCTOSIHUA [/ TIPOM3BOJIbHOIO KOJIMUeCTBa UeajbHOIo
rasa. [losgscHuTe BXOAdI11e B HEr0 BeJIMUUHbI, YKaXKUTE UX eJUHULbI U3MepeHUs .
Ne 4 3armuiuTe, Kak B3aMMOCBsI3aHbl MeXAy C000OW  yHHBepcajibHasi U
VIH[MBU/lya/IbHas Ta30Bble TTIOCTOSTHHbIE? YKaXKUTe UX eJUHULIbI U3MepeHUs
Ne 5 Urto Takoe mapaMeTpbl COCTOSHUSA? YKa)KUTe OCHOBHbIEe TepMHUUecKue
rapaMeTpbl COCTOSTHUS, UX 0003HaUeHre U eJUHULbI U3MepeHusl.



Ne 6 3amuiimTe ypaBHeHWe COCTOSIHMSI JJjisl TIPOU3BOJIBHOIO KOJMYeCcTBa Tra30BOU
cMecu. [TosicHUTe BXOdIIMe B HETO Be/IMYMHBI, YKaXKUTEe UX eJUHULIbI U3MepeHUsI.

Ne 7 Uto Ha3bIBaeTCs1 cMechio ra3oB? Kakue criocoObl 3ajjaHus COCTaBa CMECH BbI
3HaeTte?

Ne 8 3amuimrTe ypaBHeHUMe COCTOSIHMSL [ 1 KU WZeaJbHO-ra30BOM CMeCH.
[TosicHUTe BXOASI[MEe B HET'O BeJIMUUHBI, YKaKUTE UX eJUHULbI U3MePeHUs.

Ne 9 Kak ompefenuTb ra3oByr0 TMOCTOSHHYIO CMeCH ra3oB, eC/id CMeChb 3a/iaHa
MacCCOBbIMU J0/1IAMU? OTBeT MOSICHUTB.

Ne 10 Kak ormpefennTh ra3oByr0 IOCTOSIHHYKO CMeCH ras3oB, eC/ii CMeCh 3ajjaHa
00beMHBIMH f0/IIMH? OTBET HOSICHUTD.

Ne 11 Yto Takoe IIOTHOCTH ras3a? 3alullUTe ypaBHEHUe COCTOSIHUS Mg 1 KU
YJlea/IbHOI'O rasa yepe3 [VIOTHOCT.

Ne 12 UTo Ha3biBaeTcsd TepMOJAUHAMUYECKUM I[POLeCcCOM? [Tepeuncnure
V3BeCTHbIe BaM TepMOJWHaMUUeCKUe MPOLIeCChl U 3arlUIlInTe UX YPaBHEHUS.

Ne 13 Kakoif TepMoJuHaAMHUECKHM TMpoIiecC Ha3biBaeTcsi H300apHBIM? Kak ero
MO>KHO 1M300pa3uth B PV- fuarpamme?

Ne 14 Kakoli TepMOJVHaMUYeCKUW TMPOLIeCC Ha3bIBaeTcsl U30XOpHbIM? Kak ero
MO>KHO 1300pa3uTth B PV- fuarpamme?

Ne 15 Kakol TepMOAMHaMUUeCKHN MPOL[eCC Ha3bIBaeTCsl U30TePMUUECKHMM U Kak OH
nu3obpakaetcst B PV- quarpamme?

Ne 16 OrpegenuTe ra3oBbie MOCTOsSIHHBIE A/s1 okucy yriaepoga (CO) 1 yriaeKucioro
raza (CO»)

Ne 17 BBeauTe TOHSITHE V/eNbHOTO OObEM Ta3a M IIOKa)KUTe, KaK MOXXHO €ro
orpezenuTh [PU U3BeCTHBIX JaBJIeHUH U TeMIlepaType rasa.

Tema 2 (TenI0eMKOCTb)

Ne 1 Yto Takoe TeryioeMKOCTb? Bu/bl yenbHbIX TEIVIOEMKOCTeM, UX B3aUMOCBSI3b U
e JVHUL|bl U3MEePEeHUs.

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

Ne 3 [aiite oripefienieHre 00beMHOM TEIJIOEMKOCTH, ee 00O3HaueHUWe W eUHULIbI
n3Mepenus. Kak B3auMoCBs3aHbl 00beMHast U MaCCOBasi TETIJIOEMKOCTH?

Ne 4 [laiiTe orpeje/ieHHe MacCOBOM TeIJIOEMKOCTH, ee 0003HaueHWe U eWUHMIIBI
n3Mepenus. Kak B3auMocCBsi3aHbl MaccoBasi U 00beMHasi TeryIoeMKOCTH ?

Ne 5 3amuinuTe ypaBHeHHWe Maiiepa [jii MOJIBHBIX TerjioeMKocTei. OObscHUTe
BXOZSLLME B HETO BeJIMUMHBI U YKAXKUTe WX eJUHULIbI NU3MepeHUsl.

Ne 6 3amminuTe ypaBHeHHMe Mailepa [Jii MacCCOBBIX TeruioeMKocTeid. OObscHUTE
BXOZSLLME B HETO BeJIMUMHBI U YKaXKUTe WX eJUHULIbI NU3MepeHUsl.

Ne 7 OObsicHUTe, TIOUEMY AJiI OJWHAKOBOT'O M3MeHEeHHs TemIiepa Typbl 1KT ra3a B
1300apHOM TIpoliecce ¥ U30XOPHOM TpebyeTcst pa3Hoe KOJIMUeCTBO TeTIOThI?

Ne 8 B uem pasHuila MeXXAy UCTUHHOM U Cpe/IHEeM TeII0eMKOCTSIMU?

Ne 9 JlokakuTe, uTo OOMbIIIe: MOMBHAS WJIK MacCoBasi TEIIOEMKOCTD i OIHOTO U
TOrO Xe rasa?

Ne 10 3armumiivte u3BecTHbIe BaM dhopMmyJibl /7151 pacueTa TeTIoThl, HeOOXOAUMOM /1151
HarpeBa MPOM3BOJILHOTO KOJIMUeCTBa ra3a B M300apHOM mpotiecce.



Ne 11 3anmmmre u3BecTHble Bam dhopMysbl pacueTa TeruiOThl, HEOOXOAUMOM ISt
Harpesa IpOM3BOJILHOI'O KO/IMYeCTBa ra3a B U30XOPHOM I1poLiecce.

Ne 12 Kak oripefie/iuTh TeIVIOTY TPA U30XOPHOM HarpeBaHWU WU OXJIaXKAeHUU 1 Kr
rasa?

Ne 13 Kak ompefienvTsb TeTIOTy TIpU n300apHOM HarpeBaHWW WK OXJIKIeHHUH 1 K¢
rasa?

Nel4 Kak oripefie/iuTh TeIIOTy, HeOOXOAUMYIO ZIJisi HarpeBaHUs WK OXJIaXJeHus V
M°> ra3a B ©30XOPHOM IIpoLiecce?

Nel5 Kak ompefieUTh TerioTy, Heo6Xo[uMYI0 [JjIsi HarpeBaHusl WK OXJiaxkaeHuss V
M°> rasa B ©300apHOM I1poiiecce?

Ne 16 Kak ompezesnisieTcss 00beMHasi TEIVIOEMKOCTb CMeCH H/learbHBIX T'a30B?

Ne 17 Kak oripeziesnisieTcsi MacCoBasi TeIJIOEMKOCTb CMeCH UZiea/IbHbIX Ta30B?

Ne 18 Kak oripeziesnsieTcsi MOJIbHasi TEIJIOEMKOCTb CMeCU UJjea/IbHbIX Ta30B?

Tema 3 (TiepBbIM 3aKOH T.J.)

Ne 1 ITepBbIli 3aKOH TePMOJMHAMUKH (aHA/IUTUUECKOE BbIpaXkKeHue U (POpPMY/TMPOBKA)
IJis amyrabaTHOrO TIporiecca paciivpeHust

Ne 2 TlepBbI 3aKOH TepMOJIMHAMUKU [Jis U30XOPHOTO Mpoliecca (aHa/JIuTAUeCKoe
BbIpakeHHe U (POPMY/TMPOBKA)

Ne 3 IlepBblii 3aKOH TepMOJMHAMUKM /151 M300apHOTO Tipoiiecca (aHaIMTUYeCcKoe
BbIpakeHHe U (POPMY/TMPOBKA)

Ne 4 3anuiuuTe BbIpa)KeHHe MEPBOr0 3aKOHA TEPMOJUHAMUKU [JIs1 U30TEPMUYECKOT0
rpoliecca, fiaiite ero (OpMy/MPOBKY.

Ne 5 3anuiuvre aHaJIUTUYECKOe BbIpakKeHWe 1-ro 3aKOHa TepMOAWMHAMHUKHU (ABe
(GhopMbI) U IOSICHUTE BXOZSIINE B HUX BeJIMUMHBI.

Ne 6 B uem pa3Huilla mMexay (QyHKiued cocTosHUs M (yHKLMeW mporecca?
[IpuBeuTe puMepsI.

Ne 7 Kak orpegenuTs HW3MeHeHHWe BHYTDEHHeW 5HepPruM H/leajlbHOro rasa B
pas/IMYHbIX TEPMOJAUHAMUYECKUX TIpoLjeccax?

Ne 8 B yem CyLIHOCTb [1epBOr0O 3aKOHa TePMOJAUHAMUKU?

Ne 9 AHanuTHMyeckoe BbIpakeHue U (OpPMYJIMpOBKa 1-ro 3aKOHa TepMOJUHAMUKHU
(1-s1 dbopma 3amnucu). [TogcHUTE BXOASIIME B BbIpa)KeHHE BEJIMUUHBI.

Nel0 AHamuTHUeCcKoe BbIpaKeHHe M (POPMyMpPOBKa 1-r0 3aKOHa TepMOAUHAMUKH
(2-51 bopma 3amnucu). [TogcHUTE BXOASIIME B BbIpa)KeHHE BEJTMUUHBI.

Nell Yro Ha3bIBaeTCsi SHTa/bIIMeN pabouero Tena U Kak omnpeziesisieTcs ee u3MeHeHre
B Pa3/IMYHbIX TePMOJMHAMUUYECKHUX TIpoLieccax?

Ne 12 3anuuvre Bblpa)keHMe 1-r0 3aKOHa TePMOJWHAMHUKHW [JIs1 MIOJUTPOITHOTO
ripoliecca v fjaiite ero -opMy/UpOBKY.

Ne 13 Kak ompegensiercs paboTta paciivpeHusi (OKatvs) B TePMOAMHAMUUECKOM
riporjecce (aHaUTAYECKU U TpauuecKu)?

Ne 14 Kak ormpefensieTcs TeryioTa (aHaJUTAYeCKU U rpaduuecky) B TIPOU3BOJILHOM
TepMOJAUHaMUYeCKOM rporecce?

Ne 15 IMokaxkuTe, BO CKOJBKO pa3 (/51 /i'060ro TepMoJrHaMHAYeCKOro Iipoliecca)
M3MeHeHre SHTajblIuM UjeanbHOro ra3a 0osbllie, ueM HW3MeHeHUe ero BHyTpeHHel
SHEepIuu.



Ne 16 Kakasi cBsi3b MeXKJy HM3MeHeHHeM SHTPOIMK pabouero Tesia ¥ KOTUUECTBOM
No/iBeJJeHHOHW (OTBeJIeHHOW) TeIJIOThI B MPOU3BO/ILHOM Tpoiiecce?

Nel7 [TepBbIM 3aKOH TepMOJWHAMHUKUA (@HA/JIUTUYECKOE BBIDAKEHWE U
dbopmynMpoBKa) AJisi afrabaTHOTO TpoLiecca CoKaTHsl.
Tema 4 (ITpowieccer)

Nol TIIpu Kakux 4yaCTHBIX 3HAUEHHUSX [0Kas3aress IMOJIMTPOIbBI NI UMEKT MeCTO
OCHOBHbIE TepMOJMHaMHUuecKue Tpolecchi? 300pa3ure 3Tu mpouecckl B PV-
farpaMmme.

No2 Ilpy KakuvX YaCTHbIX 3HAUEHWAX I[I0KaszaTess IOJUTPOILI N MMEKT MeCTO
OCHOBHBIE TepMOJMHaMUUeCcKHe mpoljeccel? M3o06pa3ute 3tH mipoiiecckl B TS-
fiarpaMmme.

Ne3 IMoka)kuTe, KaK aHaTMTUUECKH B rpadrUuecKy orpeiesisseTcs paboTa paciivpeHust
B 1300apHOM U M30TEPMHUYECKOM IIpoLieccax

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, Kak aHaJIUTHYECKU U Trpauueckd oOripefensieTcs TerioTa B
1300apHOM U W30XOPHOM TIpoIjeccax?

No7 TlokakuTe, KaK aHaJIUTAYECKH W TrpaduuecKd MOXKHO OIpe/ielIUTh paboTy B
M30XOPDHOM U aguabaTHOM Mpoiieccax?

Ne8 TIpoBeguTe aHamu3 n3obapHoro mporjecca. [IpeacraBbTe 3TOT mporiecc B PV-u
TS-guarpammax.

No9 IIpoBepute aHamvM3 U30XOPHOTO IpoLecca. IIpexcrasbTe 3TOT Mporecc B PV-
v TS-puarpammax.

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

Nel1 ITpoBemuTe aHamu3 aguabatHoro rpoiiecca. IlpeacTaBbTe 3TOT Ipoiiecc B PV-
v TS-guarpammax.

Nel2 TlokakuTe, KaK MOYKHO pacCuuTaThb KOJWYECTBO TIOZBEeJEeHHON Ter/ioThl BO
BCEX U3BECTHbIX BaM TepMoAMHaMHUUyeCKUX TpoLeccax.

Nel3  ITokaxkuTe, Kak oIlpefesisieTcsl U3MeHeHUe SHTa/IbIIMU WJieaslbHOro rasa BO
BCEX U3BECTHbIX BaM TepMoAMHaMHUuyeCKUX TpoLjeccax.

Nel4 TlokakuTe, Kak OMpeesieTCsi U3MeHeHHe BHYTPEeHHeU SHepPruM W7eaabHOro
ras3a BO BCexX U3BeCTHbIX BaM TepmoarHaMHUueCKuXx IpoLeccax.

Nel5 TlokakuTe, KakouW TepMOAWHAMHUUYECKHWW TIpolleCcC HMeeT MeCTO, eC/v
TIOKa3aTesIb MOAUTPpOoribl n=1. JlaiiTe aHa/M3 3TOro Tpoljecca, u300pas3ute ero B PV-u
TS-guarpammax.

Nel6 TIlokakuTe, KakouW TepMOAWHAMWUYECKHWW TIpolleCC HMeeT MeCTO, ecC/u
ToKa3aTesib rouTpornbkl n=0. /laiiTe aHa/M3 3TOro Mpoijecca, u300pa3ute ero B PV-u
TS-puarpammax.

Nel17 ITokakuTe, Kakou TepMOJMHAMUUeCKHM MPOLleCcC UMeeT MeCTO NP MoKa3aTesie
MO/ITPOMBI N= oo . JlaliTe aHa/MW3 3TOro mpoijecca, u3obpasute ero B PV- u TS-
fiarpamMmmax.



No18 ITokakuTe, KaK pacCUMTHIBAeTCSl U3MEHeHWe SHTa/bIIMM H/eaJbHOro rasa B
M30TEepMHUYECKOM U aZitabaTHOM Tipoijeccax?

Ne19 TIokaxkuTe , KAKOM TePMOJAUHAMHAUYECKUM TIPOLIeCC MMeeT MeCTO MpU MoKa3aresie
TIOJTUTPOIIbI

n=k. [JaiiTe aHa/iu3 3TOrO0 Mpotiecca u u3obpasute ero B PV- u TS-auarpammax.
Tema 5 (BozsiHOM map)

Nol KakoBO COOTHOLLIeHMEe TeMriepaTyp Yy B/IaKHOT'O U CYXOr'O HAcChIEHHOro Tapa
IIpY OVHAKOBOM /IaBJIeHUU?

Ne2 Uto Gosibllie: ye/nbHBIM 00BEM CyXOTO HaCBIIIEHHOTO Tapa WA TeperpeToro
TIPY OJMHAKOBOM JiaBieHuM? [TokaxkuTe 3TO B y100HOM A/1s1 Bac auarpamme.

Ne3 Yto Takoe Tersiota mapoobpa3oBaHUs U KaK OHA 3aBUCHUT OT JlaBJIeHUs ?

Ne4 Kak paccuuTaTh TersioTy, 3aTPaueHHY0 Ha MoA0rpeB 1Kr BObI OT TeMIlepaTyphbl
t1 fo Temnepatypsl t2 ?

No5 Kak oripezieiuThb TerioTy, 3aTPAYeHHYI0 Ha IeperpeB 1Kr CyXoro HacChIL[eHHOT O
riapa rpu NOoCTOSIHHOM [laBJIeHUN?

Ne6 MoryT /v uMeTb OJIMHAKOBbIe TlapaMeTphbl COCTOSIHUSI KUIISIasi BoJa U CyXOu
HaCBII[eHHBIN Tap B TIpoljecce rmapoobpa3oBanusa? Ha3oBuTe ux.

Neo7 Kak orpezie/TuTh TeIIOTy TTapoobpa3oBaHusl aHAIMTUUECKU U rpaduuecky B hs-
Avarpamme’?

Ne8 Uto GoJibllie: TemriepaTypa BJIa>KHOTO WM CYXOTo rapa IpU OJJHHAKOBOM Y HUX
JlaB/IeHUN?

Ne9 IMokakuTe B hs-auarpamme Bce u3BecTHbie Bam TepMoanHaMHuecKue TIpoLjecchl,
B KOTOPBIX MOKHO M3 BJIQXKHOTO Tlapa MOJIyYUTh MeperpeThin.

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

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

Nel2 Kak MOXXHO OIpefeuTh SHTa/JbIIUK BO/bI, €C/IM M3BECTHa ee TemMrieparypa?
YKakuTe u3BecTHble BaM criocoOb!.

Nel3 Kak MOXXHO oOmpeje/iTb 3HTAa/bIMI0 BJIAXKHOIO Mapa? YKaKuTe W3BeCTHbIe
Bam crioco0sr.

Neld4 Kakoii mporjecc Ha3bIBaeTCsl TporieccoM Tapoobpa3oBanusi? [Ipy Kakoid
Temriepatype HauMHaeTCst 3TOT MPoLecc?

Nel5 Kakou map Ha3sbiBaeTcsi meperpetbiM? [loka)kuTe, KaK MOXKHO OIpeZeUThb ero
riapameTphbI?

Nol6 B ueMm oT/iMuMe CyXOro ¥ BJI&KHOT'O HACBILEHHOro rapa? HaszoBure, kakue
riapamMeTphl Y HUX OJIMHAKOBbIe, a KaKue pa3Hble.

Nel7. TlokaxkuTe B hs-guarpamme  Bce u3BeCcTHble Bam TepmojnHamMuuecKue
TMPOLIECChI, B KOTOPBIX MOXKHO U3 CyXOro napa MoJiy4uTb MeperpeThIy.

Ne18 YTto Ha3biBaeTCs CTerneHbl0 CYXOCTH Mapa U CTeleHblo ero Biaa)KHOCTU? Kak 1o
CTereHu CYXOCTHU MOJKHO OIpe/ie/IMTh COCTOsHMe Tapa?

®oHJ TECTOBBIX 3afjaHUH /1A TeKYIlero KOHTPO/IsA 3HAHUM 10 MOAYJ/TI0

Bbibepume o0uH npaguabHbIll 8apuaHm omeema



TepMoMHAMUUECKYIO CUCTeMY, KOTOpas He OOMeHMBaeTCsi C OKDY»Karolljell cpeJjoi TeryioToH,
Ha3bIBaOT. ..

130/TMPOBaHHOU

3aKpbITOU

+aguabaTHOM

3aMKHYTOMN

YpaBHeHHe COCTOSIHUS UZeabHOrO rasa. ..

CTIpaBe//IMBO [JIsI TF0OO0M TePMOAMHAMUUECKON CUCTEMBI
+CripaBeJ/IMBO [1J151 PABHOBECHOM T€PMOJMHAMUUECKOW CHUCTEeMBbI
CIpaBe//IMBO 151 PABHOBEPOSITHOW TePMOJVUHAMUUECKON CUCTEMBI
CripaBe//INBO [/ PABHOBECHOW TEPMUUECKOW CHUCTEMBbI

Maccy rasa, 3aK/IFOUEHHOTO B eZIMHUILe 00beMa, Ha3bIBAIOT ...
yZAe/bHbIM BECOM

yZAeJbHOU TJIOTHOCTBIO

+T1I/IOTHOCTBIO

BECOM

M306bITOUHOE /1aB/IeHNe — 3TO. ..

+Pa3HOCTb MEX/y abCO/IIOTHBIM | aTMOC(HEePHBIM JlaB/IeHHEM
abCoJI0THOE ZIaB/IeHKHEe, KOTOPOe 0oJbilie aTMOChepHOro
JIOTI0/THEHWe aTMOC(epHOT0 AaBJieHHs 10 abCOTFOTHOTO
OGapoMeTpHUUecKoe JjaBeHHe

KakvmMu rnapameTpamu XapakTepu3yrTCsl HOpMaJibHbie YC/I0BUS?
P=1armm; T=273 K

P=1bap; T=0K

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

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

B cucreme CU pfaBnenue nsmepsiercs. ..
B [PKOYJISIX

B atMoc(epax

B Oapax

+B rackassix

YpaBHeHUe COCTOSIHUA /I 1 KT 1/lealbHOro rasa. ..
pV=mRT

p=RT

pVu =RyT

+pv =RT

YKakuTe pa3MepHOCTb YHUBePCa/IbHOW ra30BOM MOCTOSIHHOM
Ix/( kr-K)

K/>K/KMOJIb

KI'/KMOJIb

+I1x /(kmoub-K)

YKakuTe pasMepHOCTb UHAUBHUAYaTbHOM ra30BOM MOCTOSSHHON
+Ix/( kr-K)
K/>K/KMOJIb



KI'/KMOJIb
Ik /(kmonb-K)

YpaBHeHUe COCTOSTHUSA /1JI1 IPOM3BO/IBHOIO KO/IMUEeCTBa U/iealbHOro rasa
+pV= mRT

pVy =R,T

p = pRT

pv =RT

UemMy paBHa rasoBasi IOCTOsIHHasi Bo3/yxa?
29 k/Ioc/ke'K

287 k/Inc/ke'K

8314 Tc/ke'K

+287 [c/ke'K

du3rUeCcKUil CMbIC/T YHUBEPCA/bHOM Ta30BOM MocTosiHHOM (Rp)?

+ paboTa 0/IHOTO KMJIOMOJISI Ta3a Ipyu 1300apHOM HarpeBe Ha OJJUH rpazyc
paboTa ofHOTO KWJIOrpaMMa ra3a rpy 300apHOM HarpeBe Ha OZIUH TPagycC
Ter10 HeoOXoAUMOe st 1300apHOTO HarpeBa KMUJIOMOJIS Ta3a Ha OJIMH TPajyC
Teryio HeobxoAruMoe 11t n300apHoro HarpeBa 1 kr Ha 1 K

Kakoe ypaBHeHHe MO>KHO TPUMEHUTh [IjIsl OTIpe/ie/IeHHs] KOJIMUeCTBa TeII0Thl, HEOOXOAMMOM [Ist
HarpeBaHWsi m K2 rasa orT t; [0 t» B ripouecce p = const?

Q = Viuucp (2 —t1)

Q= pcp(t2—t1)

tQ=mcp(tz—t1)

Q=Vucp(tz—t1)

Kakoe ypaBHeHHe MOXXHO MPUMEHUTH [iIsl OTIpeZie/ieHus1 KOMMYeCTBa TelyIoThl, HeoOX0qUMOM AJIst
HarpeBaHust V m3rasa ot t; 7o t> ipu v = const?

Q= pey (2—t1)

Q=Vy ey (t2—t1)

Q=mcv(t2—t1)

+Q=Vycy(tz2—t1)

Yucsio cremeHeit cBOOO/IbI 2-X aTOMHOTO Tra3a ...

6

+5

3

2

Kakoe ypaBHeHHe MO>KHO TIPUMEHUTH [I7Isl OTIpe/ie/IeHrsT KOJIMUeCTBa TeryIoThl, HEOOXOAMMOM [iIst
HarpeBaHus 1 KT Ta3a OT t; [0 t> B afiabaTHOM Tiporiecce?

+q=0

q=cn(tz2—1t1)
q= cv(t2—t1)
q=cp(tz2—t1)

Kakoe ypaBHeHHe MO>KHO TPUMEHUTb [IJIsl OTIpe/ie/ieHrsl KOJInyeCcTBa TeryioThl, HeOOXOAUMOM [iIst
HarpeBaHus 1 Kr rasa oT t; [0 t2 B ©300apHOM TIporjecce?

q = pey (2—t1)

q=cn(t2—t1)

q=cv(t2—t1)



tq=cp(t2—t1)

Kakoe 13 BbIpa’KeHU He SIB/IsIeTCSl ypaBHeHHeM MepBoro 3aKoHa TepMOAMHAMUKA
dg=du+ pdv

+dg =c,dt+vdp

dg=dh—vdp

dg=c,dT + pdv

Kakoe 13 BblpakeHUH SIB/ISIeTCS] ypaBHEHHEM 1epBOro 3aKOHa TepMOJUHAMUKH /151
HM30TepMHUYeCKOro Iporecca?

dg=du+ pdv
dg=du

+dq = pdv
dg=dh—-vdp

Kakoe 13 BbIpakeHHH SIB/ISIeTCS] ypaBHEHMEM 1epPBOr0 3aKOHa TepMOJMHAMUKH /111 ©30XOPHOI0
rporiecca?

dg=du+ pdv
+dg =du
dg=dh—-vdp

dg=c,dT + pdv

Kakoe 13 BbIpa)KeHHH SIB/ISIETCSI YPAaBHEHWEM I1ePBOT0 3aKOHA TePMOAWHAMUKH /17151 1300apHOTro
riporiecca?

dq =du+vdp
+dg =dh
dg=dh—-vdp
dg=du

YKakuTe TpoLiecc, Mpy KOTOPOM BCe TIOZIBOJIMMOE TeTIO TPeBpaIliaeTcs B paboTy
azabaTHRIN

HM30XOPHbIN

+U130TepMUYeCcKui

1300apHbIT

B KakoM (13 yKa3aHHBIX) MTPOL[ECCOB TIOJJBOJUMOE TETJIO PaCXO/yeTCsl Ha yBeJMUeHHe BHYTPEeHHeH
SHepryu U CoBepllieHue BHellIHel paboThI?

azrabaTHBIHA

V30TepMUYECKHN

+ n300apHBIN

130XOPHbIM

I/I30X0prIM SABJIAETCH ITIponecc...



1
2
+3
4

V1300apHBIM SIB/II€TCS TIPOLIECC. ..

T

W N -

W30TepMuueckyM sIB/sIETCS MpoLiecc. ..

T

B~ W

AjrabaTHBIM SIBJISIETCS TIPOI[ECC. ..



1
+2
3
4

Kakue cBefieHusi o ripotiecce 1-2 He COOTBETCTBYIOT [1eHiCTBUTEILHOCTU?

pA 2

—» V

JlaBJIeHUE yBeJINUYUBAETCS
+ra3 cokuMaeTcs

TeIUI0 IIOABOAUTCS
pabora [l =0

YKaxure B rpoijecce 1-2 xapaktep TerioooMeHa
P 4

20— ]

+Terio OTBOAUTCS

riporjecc uziet 6e3 TeruyiooOMeHa

rpaduK He TI03BOJISIET OTMPE/e/UTh XapakTep TeriooboMeHa
TETIO TTO/IBO/IUTCS

Kakue cBefieHuns o mpouecce 1-2 He COOTBETCTBYHOT JeUCTBUTETbHOCTU?

P




TeIy10 OTBOJUTCS

TeMIlepaTypa YU BHYTPeHHsIsl SHepIrusi yMeHbIatTCs
pabota I= 0

+ra3 pacmpseTcs

YKakuTe, Kak u3MeHsieTcsi 006eM B riporjecce 1-2, n3obpakeHHOM B T—s KOop/iMHaTax

Ta 1

!

2

»S

00BeM yMeHbIIIaeTCst

00beM 0CTaeTCsi MTOCTOSTHHBIM

+00beM yBeTMUHBaAETCS

JyriarpamMMa He TI03BOJISIET OTIPe/ie/TUTh XapakTep U3MeHeHUs: 00bema

Kak 6yzet nu3MeHsITbCsl BHYTPeHHsIsl SHeprusi ra3a B npotiecce 1-2 B T-S KoopAuHaTax?

Ta 1
|
2
0 > S

BHYTPEHHSISI SHeprus pacTeT

BHYTPEHHSIs1 SHEPTUsl [IOCTOSTHHA

+BHYTPEHHsIs1 SHepPrysi yMeHbIlaeTCs

Jiyarpamma He JjaeT JOCTaTOUHBIX JJAHHbIX /ISl OTBeTa

YKakuTe, Kak u3MeHsieTcsi 00beM B riporjecce 1-2, n3obpakeHHoM B T—S KoopiuHaTax?

Ta

00BeM yMEeHBITIaeTCst

00beM 0CTaeTCst TOCTOSTHHBIM

+00beM yBeTMUHBAETCS

JviarpamMMa He T03BOJISIET OTPee/IUTh XapaKTep U3MeHeHus 00beMa

YKa)KuTe Ha ;MarpaMme B KooprHaTax T—S azuvabaTHBIN TTpoLjecc



T A
S 4
1 3
2
» S

+mponecc 1-2

niporjecc 1-3

npouecc 1-4

nporecc 1-5

YKakuTe Ha iMarpaMmme B KoopAuHaTax T—S n300apHbIii Tporiecc

T A
> 4
1 3
2
» S

nporecc 1-2

niporiecc 1-3

+nponecc 1-4

niporiecc 1-5

151 Kakoro mpotriecca CripaBe/ijivBo BbIpakeHue dh=c p dt»

P4 1
B

n=1

A C

[ riporiecca 1-A
J1s1 riponecca 1-B
I riporjecca 1-C
+771s1 mroboro Tpoijecca

J1151 Kakoro mporecca cripaBeIMeo Boipaxenne du = C, dt ?



A
» V

+1y1s1 mroOoTo TIpoLjecca
[ Tiporecca 1-A
[t ipojecca 1-C
I ripoLjecca 1-B

st mporjecca 1-2, n3obpakeHHoro B T-s Aiuarpamme, CripaBefi/liBO BbIpaKeHME ...

T

q=-—A4u
+1 = —-Au
[ = Au
qg=1

11 ©30XOPHOT O IpoLiecca rnokasaTesb ITOUTPOIIbI N:
paBeH 1

paBeH 0

paBeH k

+ paBeH t+ ©

Iyist m306apHOTO Tpoljecca ToKa3aTesb IMOJUTPOTIHI N:
paBeH 1

+ paBeH 0

paBeH k

paBeH * o

[111 ©30TepMHUeCKOro nporecca rnokasaresb I[TOJUTPOIIbI 1:
+ paseH 1

paseH 0

paBeH k

paBeH * o

st aqabaTHOTro Mporjecca 1Mmoka3aresib TOUTPOIIB 1:
paBeH 1

paseH 0

+ paBeH k

paBeH * oo



K ¢yHKIMU cOCTOSIHMS HE OTHOCUTCSI:
JlaBjieHue

SHTa/bIUSA

TemriepaTypa

+TeruioTa

K dbyHKIMM COCTOSIHYSI He OTHOCUTCSI:
JlaB/ieHHe

TemIiepaTypa

+paboTa

SHTA/BIUS

PaGoTy paciiypeHust B ©300apHOM IPOLIeCCe PaCCUUTHIBAIOT 110 YPABHEHHMIO:
+L = p(V2—V1)

L =0

L =pV-In(V2/V1)

1
L= E(plvl —p2V2)

PaboTy paciimpeHus: B ©30TEPMUYECKOM ITPOLIECCe PACCUMTBIBAIOT 110 YPAaBHEHHMIO:
L=p(V2-V1)

L =0

+L = pV-In( V2/V1)

1
L= E(pﬂ/l —p2V2)

Paboty pacivpeHusi B aiiabaTHOM ITpOLieCce paCCUMTHIBAIOT 10 YPaBHEHHUIO:

L =mR(T>—-Ti)
L =0
L = mRT- ll’l( V> /V1)

=B T
—k_l(l— 2)

[lpy OJWHAKOBOM H3MeHeHMM oObema ra3a Haubosbilas paboTa pacIIMpeHHs COBEpIIAeTCS B
Triporiecce:

+u300apHOM

W30TEePMHUUECKOM

anrabaTHOM

TIO/TUTPOITHOM

N3meHeHue y/ie/IbHOM SHTPOIWY B MOJIUTPOITHOM Mpoljecce:

2
As=r¢c,Iln—
) T

+A In 2=
s=c,In—
T T:I.

TE
As =c,In—
L

As=10



Tepmuueckuii KIT/I LiMK/a TermyjioBoOro AByraTesst

Iy

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

Tepmuueckny KIT/J nukna KapHo 3aBUCUT TONBKO OT
abcomoTHOM TeMIiepaTyphbl TOpsiuero NCTOUHUKA

¢bu3nyecKrx cBOWCTB pabouero Tesa

abCOMIOTHBIX [JaB/IeHNH TOPSiUero ¥ X0A0AHOT0 UCTOYHUKOB
+abCOMIOTHBIX TEMITEPaTyp TOPSYero U X0JI0JHOTO UCTOYHHUKOB

OrtHotleHre paboThl, TPOU3BEIEHHON JBUraTeeM 3a LUK, K KOJIMYeCTBY TEeTIOThI, TIOABeJeHHON
B 9TOM L[MKJIe OT TOpsSiuero MCTOYHUKA, Ha3bIBaeTCs

KO3 PULIMEHTOM HCII0/Ib30BaHUsI TeII0ThI

Ko3(dduimeHTOM TpaHc(opMaliy TeTIOThI

+tepmuyeckuM KII/I nykna

X0JIOAUIBbHBIM KO3(DPUI[eHTOM

[Touemy 1k KapHO Ha3bIBalOT LIUKJ/IOM HeabHOM TeIJI0BOW MalllVHbI?

MallvHa, paboTaroiijasi 1o UKy KapHo, He 3arpsi3HsieT OKPY>KaloIIyi0 Cpeay

+1mkn KapHo oOecrieuriBaeT HauBbICiui Tepmuueckuii KIT/I mpu 3aslaHHBIX TemriepaTypax
MO/BO/a ¥ OTBO/A TEeIJIOThI

TIpU CoBepIlieHUH 1MK/1a KapHo mapameTpsl paboyero Tesia BO3BPAIalOTCS K UCXOJHBIM 3HAUEHUSIM
MallliHa, paboTaroiiias 1o UKy KapHo, iMeeT HauMeHbIlIMe MacCy U rabapuThl

Kakoii LUK/ peann3yeTcs B 0EH3UHOBBIX JJBUTATEJISAX?
LIMKJ/I CO CMEeLIaHHbIM MOJBO/OM TeIJIOThI

uukKa [Ausens

uka Kapro

+uuki OTTo

Lukn knaccuueckui [usens — 3To. ..

LIMKJI CO CMeIIaHHbIM MO/BO/IOM TEeIJIOThI
+1[MKJI C TOJBO/ZIOM TEIJIOTHI IIPU p = Cconst
LIMKJI C TIOZBO/IOM TeILIOTHI P V = const
L[MKJI C TTO/IBOJOM TeIIoThl pu T= const

Kakoli 1iuK/1 peanu3yeTcsi B COBpDEMEHHBIX JU3eIsX?
+1[UKJI CO CMeIlIaHHBIM [T0IBOJIOM TeIl/IOThI

uuK [dnsens

uuka OTTo

uuki KapHo

[MogBo g TernaoTel B 6eH3MHOBOM JIBUTaTeJie:
TMPOUCXOAUT MPH p = const

TIPOMCXOAUT IpH pvk = const

+ MMPOMUCXOUT MPU V = CONst



npoucxouT rpu dq = 0

IToaBog TerioTel B 1juK/Ie [du3ess:
+IpOMCXOJUT IIpU p = const
TIPOMCXOJMT TP pvk = const
TMIPOUCXOAUT MpPH V = const
nipoucxoauT npu dq =0

ITogBo/, TEIIOTHI B L{MKJ/Ie COBPEMEeHHOI0 U3elis:
+TIPOMCXOJUT MPU p = CONSt U v = const
IIPOMCXOJUT IIpU pvk = const u v = const
MPOMCXOAHWT IIPU V = CONSt U v = const
nipoucxoauT npu dq = 0 1 v = const

OTBOZ TeTUIOTHI B O€H3MHOBOM JIBUTaTe/ie OCYIeCTB/ISIeTCS
Ipu p =const

npu pvk =const

+ Ipu v =const

nipu dq =0

OTBO/ TerioThl B LiMKI/e [Iu3esis OCyLLeCTB/IseTCs
Ipu p =const

npu pvk =const

+ pu v =const

nipu dq =0

OTBO/ TervIoThI B LIKKJ/Ie COBPEMEHHOI'0 A13esIsl OCYLL{eCTBIISeTCS
Ipu p =const

nipu pvk =const

+ npu v=const

nipu dq =0

OrtHoteHye 1MoHOro0 00beMa LUIKMH/PA K 00beMy Kamephbl CrOpaHHsi Ha3bIBaeTcs ...
+ CTemneHbI0 CXKaTUs

TepMuueckum KII/]

CTeIleHb!0 Mpe/iBapUTe/IbHOIO pacllpeHus

JKCeprueu

YKakuTe XapakTepHYH TOUKY LJUK/Ia, B KOTOPOW TeMIiepaTrypa sB/sieTCsl MaKCHMa/IbHOU?

PA Z Z
C
B
A
»\/

B Touke C
B TOUKe Z
+ B Touke Z/

B Touke B



Omnpesenute, B KaKOW XapakTepHOM TOUKe LIMKJIa TemMriepaTypa MakCUMasibHa.
PA C z

1 aTa

v

@O

+Z

DyHKLMeNH KakKuX Be/TMurH siB/sieTcs: Tepmudeckuit KIT/I Teopetrueckoro 1juk/a nopuHesoro [JBC
C MO/ABOJOM Tenia rpu V = const?

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

gt =f(A)

gt = f(e)

Bribepure muki I'TY ¢ moABOOM TeIJIOThI TIPU p = const

LUK A
ukn b
+uukn B
mukn I°



Bri6epute tkn ['TY ¢ mogBooM TeryioThl py V = const

p 3 p

v v
P P
3
2
v ! 4 v
LUK A
UK b
LUK B
+qukia I'

Mexly BepxHell MorpaHUuYHON KPUBOW Y HYDKHEN TTOrPaHUYHOM KPHUBOM HaXOJUTCS:

Ta K
00/1aCTh HEHACHIITIEHHOW XUJKOCTH
C +006/1aCTh BJIXKHOTO T1apa
O 00s1acTh TIeperpeToro napa

S 00/1aCTh CyXOT0 HACBIIIIEHHOTO Tapa

Konpencanys — 3ro:

riepexo/i BelllecTBa U3 KUJKOT0 COCTOSIHUS B Ta3000pa3Hoe
+TIepexo/1 BellleCcTBa U3 ra3000pa3HOro COCTOSTHUS B YKUKOE
riepexo/i BellleCTBa U3 TBeP/IOTr0 COCTOSIHUS B ra3o00pa3Hoe
repexo/ BeleCTBa U3 TBEPAOro COCTOSHUS B XKUAKOe

YTo Takoe CKpbITask TEII0Ta mapoobpa3oBaHus r?

JHeprus, 3aTpauvBaemMasi Ha [peofjojieHre CUJ/1 B3aUMHOI0 IPUTSKEHUS! MOJIEKYJT JKUAKOCTU
TeIyI0Ta U3MeHEeHUs SHTPOITUY NIPU KUTTeHUU

+TeruioTa, 3aTpaueHHasi Ha npeBpallleHre 1Kr KUMsileld >KUJKOCTH B CyXOW HaCbIIeHHbIN Nap Mpu
HEeH3MeHHOM /laB/IeHUU

TeI/1I0Ta, SKBUBaJIeHTHAasl SHTa/IbIIMK HACBILL[EHHOI'O T1apa

Kak onpezienstoT napameTpsl BOZSIHOTO rapa?

I10 ypaBHeHUI0 cocTtossHusa Knanelipona-MenzieneeBa
110 KpUTUUYECKUM [TapaMeTpam

T10 CTeIeHU CyXOCTH

+110 TabsMLlaM U AvarpaMMam BO/ISTHOTO Tapa

YTo Takoe CTereHb CYyXOCTH X BOASAHOI'O napa?



OTHOIIIEHHe MacChl CyXOT0 Tapa K Macce BOZbI
+OTHOIIIEHHEe MaCcChl CyXOTo Tlapa K Macce B/IaKHOTO T1apa
OTHOIIIEHWe TeMITepaTyphl Mapa K TeMITepaType HaChIIeHUs
Macca TlapoBo¥ (pakivy B eJuHHIIE 00beMa

[nst uero npumensieTcst T-s AuarpaMma Ipu UCC/ieJ0OBaHUA TEPMOAUHAMUYECKUX [TUKJIOB?
+Hars1{HO TIpeJCTaB/IsieT MIPOLeCChI T0/IBO/Ia M OTBO/iA TeTUIOTHI, TIpeBpallleH s TeTIoThl B paboTy
XapaKTepu3yeT 5K0JI0rM4YeCcKyr0 YUCTOTY TeIOBOM MalllUHbI

TOKa3bIBaeT MaKCHMaJlbHOe JiaBjieHre pabouero Tesa

TM03BOJIsIeT OMpeie/IUTh MOLIHOCTD TeI/IOBOW MallliHbI

B muksie PeHkuHa nporjecc mapooOpa30oBaHusi COOTBETCTBYET JTMHUH

T

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

B OUKIie Penkuna rnponecc KOHAeHCALIMKX COOTBETCTBYET JIMHUU

T

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

B uuksie PeHkriHa mpoijecc rpeBpailjeHusi BO/bI B IeperpeThiii ap COOTBETCTBYET JIMHUU

T

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



Teruiora B LjuK/ie PeHKMHA OTBOAUTCS B IpoLiecce

T

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

YMeHblIeHne AaBJIEHUA p2 TIPU HEU3MEHHBIX OCTAJ/IBHBIX ITdpAMeTPaX LUKJ/Ia PenkuHa MMpUBOJUT K

yMeHbl1IeHU0 Tepmuyeckoro KII/ nukia
+yBenueHuto Tepmudeckoro KIIJI nukiia
He BiuseT Ha Tepmuyeckuii KIT/I nykna
yXy/miaeT paboTy B [UK/Ie

Kak nsmensiercs tepmuveckuit KI1/I ivkiia PeHkyiHa npy NOBBILLIEHUH [jaB/IeHNs] B KOHJleHcaTope?
He U3MeHseTCsl

K0J1e0J1eTCsl 0KOJI0 HeKOTOPOT'O CPeZIHero 3HaueHusI

yBeJIMUMBaeTCs

+yMeHbIIaeTCs

X0JI0AU/TIbHOW yCTAaHOBKOM Ha3bIBAOT. ..
TeIJIOBble MallllHbI, TpejHa3HaueHHble /17151 TIOHWKEeHUsT TeMIlepaTyphbl



+TerUioBble MalllMHbI, [IpeJjHa3HaYeHHbIE 17151 TOHW)KEeHUs TeMITepaTypbl TeJl II0 CPABHEHUIO C
TeMIlepaTypOl OKpY’Karollleil Cpe/ibl U HEelPepbIBHOTO MO/JePyKaHusl 3TOM TeMIepaTyphbl
YCTPOUCTBA, NMOAJePKUBaroL1ie HU3KKe TeMIepaTyphbl

yCTaHOBKH, paboTaroliye 1o 00paTHOMY LUKy

Vicniapure/nb MapoBOi KOMITPeCCHOHHOW X0I0W/ILHOM MallIiHbI 0603HaueH udpoit
2

Iy

W N =

KoHieHcaTop mapoBoii KOMITPECCHOHHOM XOI0AUIBHON YCTAaHOBKH 0003HaUeH IU¢poi

-

1
i
et

L
[

4\
1

+2

3

4

Ha3HaueHHeM TerioCUIOBbIX YCTaHOBOK SIB/ISIETCS ...
+ MPOM3BO/ICTBO 110/1e3HOM PabOTHI 33 CYET TETIOTHI
TIPOM3BO/ICTBO TET/IOTHI

TIPOM3BO/ICTBO CTa/u

TIPOM3BO/ICTBO Tapa

PaboumnMm TesioM TeII0BOro Hacoca SIB/ISIIOTCS ...
Heripe/ie/IbHbIe YTIeBO/IOPO/bI

CTIUPTHI

+ ¢dpeoHsI

anbJeruzibl

M CTOYHMKOM HH3KO MOTeHLIMalbHOM TeIUIOThI B TEIJIOBOM Hacoce MOTYT ObITb. ..
TeIJI0Ta, Bbl/leJIeHHasl IPU FOPeHUH TOIUIMBa

+TeryioTa rpyHTa, BOJ0eMa, BO3/yXa

TeIyIoTa, BeIOpackiBaeMasi B aTMOc(hepy C IPOAYKTaMU CrOPaHHs TOTI/IBA
TerJI0Ta, BblJie/IeHHasl IIPYU CrOpaHuM Topda, JpeBeCUHbI



Ha vHpukaTtopHoOU fuarpaMme JiMHUS 2-3 COOTBETCTBYET. ..

CXKaTHIO
paclIpeHNIo
+HarHeTaHuro
BCaChIBaHUIO

Ha vHgukaTtopHoU fuarpaMme JiMHUS 3-4 COOTBETCTBYET. ..

p
3 2
P,
4 1
BT
v
Vz V'l
HarHetTaHUKO
CXKAaTUrO
BCACBbIBAHURO

+3aKpbITHIO HAarHeTaTe/IbHOI'0 U OTKPBITHUIO BCAChIBAIOIIEero KiaraHa

C)kaTve Cc HauMeHbIIlel 3aTpaToi paboThl B KOMIIPECCOpPe TIPOMCXOUT B TIpOIiecce

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

CoruioBoii KaHasl TIpeJjHa3HaveH [JJis. ..
yBeTMUeHUS IaB/IeHHUs TIOTOKa
yMeHbIlIeHHsI CKOPOCTH MOTOKa
+yCKOpeHHSs TIOTOKa

TOPMO>KeHHsI TTI0TOKa



Ouddy3op npeaHasHaueH AJisl. . .
+yBe/lIMueHusl jaB/ieHHs TI0TOKa

yMeHbILIeH!sI CKOPOCTH ITOTOKa
yBeJIMUeHHs1 CKOPOCTH IT0TOKa
TIPUZAHUS OTIpe/ie/IeHHOTO HarlpaB/leHusl IBW)KEeHUs TTOTOKa

B kananmax IepeMeHHOro ceueHrs yCKOpeHHe IMMOTOKa CBA3aHO C...
YBe/IMUEHHWEM OdBJ/IEHUA I'a3d

+yMeHbIIIeHHEM [laB/IEHUS ra3a

YMeEHbIIIeHHEM IIJIOTHOCTH I'a3ad

OXJIaXKeHreM ra3a

B kananax IMepeMeHHOro CeyeHUs TOpMOXKeHHe TI0TOKa ITPUBOJUT K...
t+yBe/IMyeHueM JlaB/IeHus ra3a

YMEHbIIEHHUEM [1dBJ/IEHHUS I'd3d

YBE/IMUEHHUIO IIJIOTHOCTH I'a3a

YBEJIMUEHUTO TEIVIOEMKOCTHU IMOTOKa

CKOpOCTb a/Z[I/Ia6aTHOFO HUCTeUYEeHHUSA U3 CY>XHMBAIOLETOCA COIlJId BBIYUC/IAETCS 110 YPABHEHHWIO
w2 = Wi
R
wy =+/2hy +w]
i
A ;2
+w, =/2(hy — hy) + w;

CKOpOCTb MCTE€UEHHUS B BLIXOJHOM CEUEHUH KaHajla paBHa MECTHOM CKOPOCTH 3BYKa, eC/Iu
P2~ Pxp

P2 < Pxp

+P2= Pxp

p2 = P1

HpI/I AOCTUXKEHHHU ITOTOKOM CKOPOCTH 3BYKa AJId AaﬂbHEﬁMEFO YCKOpP€eHHS ITOTOKA KaHaJl J0/DKEH

CY>KaTbCs U PaCIIUpATbCSA
Cy’KaTbCs

+pacirpsATbCS

UMeThb ITI0CTOSIHHOE CeyeHue

CKOpOCTb MCTE€UEHHUS B BLIXOJHOM CEUEHHH KaHasia 00JIbIiie CKOPOCTH 3BYKa, eCJId
TP2< Pxp

P2 = Pxp

P2~ Pxp

p2 = p1

I17151 monyyeHusi CBepX3BYKOBOTO TeUEHHs Ha BbIXO/le U3 KaHajaa HeoOX0auMo
WCITI0/Tb30BaTh CY>KUBAOLI[EeCs] COTLIIO

+HCI10/1b30BaTh KOMOMHUPOBAHHOE COTIIO

WCIT0/Tb30BaTh PACHIUPSIFOLIUIACS KaHaT

HCroJib3oBath Auddy3op

KpuTryeckue jaBjieHre U CKOPOCTb YCTaHaB/IMBAIOTCS B CorLie JIaBans B ...



BXOJHOM U BBIXOJHOM CEUYEHUSAX COILIa
BXOJHOM CEUeHUHU COoIlIa

+ caMOM Y3KOM CeUeHUH COoIljia
BBIXOTHOM CEUEeHUH COoIlIa

IIpouecc fpoccenvpoBaHys IPUBOJUT K. ..

+yMeHbIIIeHUIO /jaB/ieHusi 6e3 yBemruyeHus] KUHeTUYeCKOW SHepruu 1 6e3 coBeplilieHHsl paboThI
+yBe/JIHMUYeHUI0 SHTPONUHA

YBeJIMUeHUI0 SHTAJIbIINU

YBeJIMYeHUIO TeMIlepaTyphbl

JIpocceTMpOBaHMUIO BOASIHOTO Tlapa COOTBETCTBYET IPOLIECC ...

h 2

+

3-3
—2
-1
1

= N

e

,ﬂpOCCEJII/IpOBaHI/II-O nAeda/JIbHOr'o ra3a COOTBETCTBYET IIpoLecc ...

T
v, B v, P

T=const |- = 1 2

P, R/

vy v,
54 Sy

si=const
+1-2

vi=const
pi1=const

HepaBHoBecHBbI} MpoLjecc 1poccenypoBaHys IPUBOAUT ...
K yBeJIMUEeHHIO pacrioyiaraeMoi paboTsl

K YMEeHbIIIeHHUIO SHTa/bITUN

+K TOTepe pacroaraeMoi paboTsl

K YMEeHbIIIeHHIO SHTPOITUU

Kakoli 13 npuBe/ieHHbIX TapaMeTpoB rasa (p, h, u, v) ocTaeTcs OCTOSIHHBIM [PU
ZpOCCenMpoBaHUu?

p = const

+h = const

u = const

v = const



[Tog abCoMOTHOM BIQXKHOCTBIO BO3/IyXa MOHUMAETCHl. . .

Macca BO/ISTHOTO T1apa, CO/IePyKalliasiCsl BO BIXKHOM BO3/yXe
+Macca BOZISIHOTO Tapa, cojepskaiiascs B 1 M3 BlaxkHOro Bo3ayxa
Macca BOJIHOTO T1apa, cofiepkariasicss B 1 M2 cyxoro Boszyxa
Macca BO/Ibl, CoZiep>Kalliasicsi B aTMOC(hepHOM BO3Zyxe

HacblIieHHBIM BIaXKHBIM BO3/[yXOM Ha3bIBAeTCSI CMECh. ..
+CyXO0ro Bo3/lyXa 1 HacChII|eHHOT0 BOZSIHOTO Tapa
CyXOro BO3/lyXa U 1eperpeToro BOJsSHOrO rapa

CyXOT0 BO3/lyXa 1 BO/IbI

CyXOro Bo3/lyXa U BOJSIHOTO Tapa

OTHOCUTe/NbHAs B/Ia)KHOCTh HEHACKIIIIEHHOTO BJIAKHOTO BO3/yXa. ..
¢=100%

+@ < 100%

¢> 100%

¢=0 %

ITporuecc 1-2 cooTBeTCTBYET ...

I \ d

[ SBEEXK
VAT

OXJIAKJEHUI0 BO3ZyXa
HarpeBaHHIO BO3/lyXxa
OCYILIIeHUIO BO3/yXa

+ YB/I&)KHEHUIO BO3/yXa

Jlunus 1 Ha Hd-guarpamMme COOTBeTCTBYET ...

P

=

AX XN

N\
NN

V0.9°9°9. 94

[ AAXXAXNA

RO

OTHOCUTE/IbHOH BJIAYKHOCTH
130TepMe BIaXXHOT0 BO3ZyXa
+ ITOCTOSTHHOM SHTa/IbITUH
BJIar0CO/IeP>KaHUI0

Ox/1aXK/IeHre BJIAKHOTO HEHACKIII[EHHOT0 BO3/lyXa MPUBO/IUT K BBITAZIEHHIO POChI, €CJTH €ro
TeMIieparypa...
+HIKE TeMITepaTypbl TOUKH POCHI



paBHa TeMIlepaType TOUKH POChI
BbIIlIe TeMIepaTypbl TOUKU POChI
He JIOCTUraeT 3HaueHUs TeMIiepaType TOUKU POChI

Tabmmuiia 3 — Kpurepuu orieHKH c(hOpMHUPOBAHHOCTH KOMITeTEeHIUM

Kputepuu orieHrBanus cOpMUPOBAaHHOCTH KOMITeTEHL[UH (YacTH

Koa u KOMITeTEeHI1H )
HauMeHOBaHUe Ha 6a30BOM YPOBHE Ha TOBBIIIIEHHOM YPOBHE
WHJUKaTopa COOTBETCTBYET
JOCTHKEeHUST OLIeHKe COOTBETCTBYET OLleHKe COOTBETCTBYET OLleHKe
KOMIIeTeHI[UH «y[IOBJIETBOPUTE/THH «XOPOIIIO» «OTJTUYHO»
(uactn o» 50-64% ot 65-85% ot 86-100% ot
KOMITeTeHIIUH) MaKCHUMaJTbHOT'O MakcUMasbHOro Oasa MakcuMasibHOro bOasia
bamna
NA-1yka CTyeHT npuHUMaeT
Ananmu3upyer aKTHBHOE yJacTue B
3ajiauy, BbIesisis ee XO/i€ TIPOBEAICHNA
6a30BEIe MPAKTUYECKUX 3aHITUH,
JIOTUYHO U
COCTaBJISAOLIHE, CTyJieHT 10 CyILecTBy
apryMeHTHPOBAHHO
OCYIL[eCTBJISIET OTBeYaeT Ha OTBEYAeT Ha
J1eKOMITO3ULIUIO c MOCTaB/IeHHbIe BOTIPOCHI | ocrapieHHbIe BOMPOCH
3a/jauH. 3;3;%?{;;;);1{;;;?2’ TI0 TeMaM MOZY /IS 110 TeMam MOAYJS,
NI-3yk-1 TeMan M(F))A s «TexHuueckas CBOOO/JHO TIPOU3BOJUT
PaccmarpuBaer Y TepMO/IMHAMHKa», Ha pacuetsl B 06/1acTH
«TexHudeckas TeXHUYECKON JTUHAMUKU
BO3MO>KHbIE TepMO/IMHAMUKa», XOpOIlleM YPOBHe i CﬁEHEHbIO )
BapUaHThI PelleHust yMeeT aHa/IM3UpyeT 3azauy, o OCTOTOE oG
3a/id4M, OLj€HKWBast aHa/IU3UPOBaTh BbIJEJ/IAA ee 0a3oBbIe
aHa/IM3upyeT 3ajiauy,
WX JJOCTOMHCTBA U MOCTaB/IEHHYHO COCTaBJISIFOLIME,
sapauy ACCMATDHBACT BbIZIesIsist ee Oa30BbIe
A accmar 1/1;3:;1'1"1; ' b COCTAB/IIOLIE,
NA-1yk-2 P Bo3Mo>§HLIe BO3MO>KHbI€ BapUAHTHI OCYILIECTB/ISIET
dopmy/upyeT B BADHAHTEL 66 peLIenys 3aiayqu, JIeKOMITO3UIIUIO 3a/jauH,
paMKax ];)EI_HEHI/IH OLleHHBast UX paccMaTpUBaeT
TOCTaB/IeHHOM 1]e/Tn OIRIpe,EI"EJ'ISI"lib JIOCTOMHCTBA U BO3MOJKHbIE BapHAHThI
elIeHus 3a/lauu
TpoeKTa OKUIAeMBbIe HeJI0CTaTKH, Y 5 eHI/IBafIAHx )
COBOKYITHOCTb pe3y/IbTaThl dbopMyMpyeT B paMKax O%TOI/IHCTBa ’
B3aMMOCBSI3aHHBIX peleHus TIOCTaB/IEHHOM 18T A
He/IOCTaTKH,
3ajay, BbIZIeJIEHHBIX 3a7lau, | IPOeKTa COBOKYIHOCThb
06eCreunBaroIIUX TIPOEKTUPOBATH B3AMOCESAHHLX 3anay. | PCPMY/MPYET B pamkax
M U, AdH, TIOCTaB/IeHHOM 11e/Th
ee JIOCTI)KeHHe. - peTHof/’I A MPOEKTHPYeT petlieHue MPOEKTa COBOKYITHOCT
Onpezensier 0 ozKTa emﬁTL KOHKPeTHOU 3a/1a4k B3aMMOCBSI3aHHBIX 3a/1ay,
O’KuZlaeMble P » P TIPOeKTa, BeIOMpast 00ecrieunBaroIIMX ee
KOHKpeTHbIEe 3ajauu o
pe3y/bTaThl MpoeKTa 3a OTITUMaJIbHBIN CIIOCob ee JIOCTH>KeHue,
oTIpe/iesisieT OXKK/laeMble
pelieHus YCTaHOBJIEHHOE pellieHus, peliaeT EBAJII)TaTI:I . H,IEEHHH
Bbl/leJIeHHBIX 3a/au. Bpemst KOHKpeTHbIe 3a/jauu PBHY eneHHm];( —
NO-2yk- TIPOeKTa 3asiBIeHHOTO A aAad,
TIPOEKTUPYeT pellieHre
IIpoekTupyer KauecTBa U 3a p PYeT p
KOHKDEeTHOM 3a/jauu
peliieHue yCTaHOBJ/IEHHOE BpeMsi

KOHKDEeTHOU 3a/lauu
TIPOEKTa, BhIOMpast
OIITUMAJ/IbHBIN
crocob ee perreHus,

TIPOEKTa, BbIOMpast
ONTUMAJTBHBIN CTI0CO0 ee
peleHusi, UCX0s 13
JIeMCTBYIOLIUX TTPAaBOBBIX
HOPM U UMEROITUXCS




WCXO/iS U3 pecypcoB U
JIeMCTBYIOLLIMX OrpaHUueHuH, peliaer
IIPaBOBBLIX HOPM U KOHKpeTHbIe 3a/lauM
MIMEIOLIUXCST IIpOeKTa 3asiB/IEHHOTO
eCYDCOB U KayecTBa U 3a
peECyP . yCTaHOBJIEHHOE BpeMsi
OrpaHUYyeHui.

N[-3yk-» Perraer
KOHKDeTHbIe 3a/lauut

MpoeKTa
3a4BJIEHHOI'O
KayeCTBa U 34
YCTaHOBJ/IEHHO€
BpeMmsl.
Mopayab 2 - OcHOBBI TeOPHH TEILIO - © MAaccOOMeHa
Bomnpocsl /151 cobecejoBaHUA
1. MexaHW3MbI IepeHoca TeI0BOU SHEPTHH.
2. XapakTepucTHKa TeMIlepaTypHbIX Tosiel. ['pajueHT TeMneparTyphl.
3. [ToHsATHS: TemIOBOW TIOTOK, TUIOTHOCTb TEIJIOBOTO TIOTOKa, JIMHEeWHast
MJIOTHOCTh TEMJ/IOBOTO MOTOKA, KO3(P(MULIMEHT TerI0NpPOBOAHOCTH.
4. AHanu3s nporjecca TerionpoBoAHocTy. YpasHeHue K.b. dypere.
5. TernionpoBoAHOCTH MJIOCKOW OJHOC/IOMHOW U MHOTOC/IOMHOU CTEHKU.
6. TerionpoBoIHOCTh LIWJIMHAPUUECKOW OTHOCTOMHON U MHOTOCJIOMHOM CTEHKH.
7. AHanmu3 Tipoljecca KOHBEKTHBHOTO TeruiooOMeHa. YpaBHeHue HbloTOHa-
Puxmana.

8. OnpefiesieHle YKC/IEHHOTO 3HaueHUs KO3 dUlMeHTa TeriooTjauu Mpu pacuérax
KOHBEKTHBHOTO TeryiooOMeHa.

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

10.  KpurepuanbHble ypaBHeHMSI TpA pacyeTax BbIHYXKJIEHHOM KOHBEKLIUU
(xapakTeprcTHKa KpuTepreB noaobus Re, Pr).

11.  AHanu3 Iy4ucToro TersyioobmeHa.

12.  3aKoHbI JTYYUCTOTO TeryiooomMeHa.

13. Temnonepefaya yepe3 MJI0CKY OHOCJTOMHYI U MHOTOCJ/IOMHYIO CTEHKY.

14. Temonepefaua yepe3 LWIMHAPUUECKYIO OJHOCJOMHYHO WM MHOTOCIOUHYHO
CTEHKY.

15. Pacuer TerioOOMEHHBIX arrapaTtoB (CXeMbl [ABWKEHHS TeTIOHOCHUTEel,

pacyeTHbIe YDaBHEHUS).

Bonpocs! A/ ycTHOr0 onpoca
Tema 1 TernionpoBogHOCTb
Nel Ha3oBute u3BecTHble Bam criocoObl mepeHOca TemJIOTHI B TBepAbIX Tesax,
JKUJIKMX Y ra3000pa3HbIX cpefjaX. YKaKuTe MeXaHU3M TepeH0ca TeIyIoThl B KaXK/0M
ciIyuae.




Ne2 UTo Ha3bIBaeTCd TeIIONPOBOAHOCTLIO? [IprBeaUTe ABa NMPakKTUUECKUX NpUMepa
TpoLecca TeryIONpOBOJAHOCTH.

Ne3 Urto Ha3biBaeTcsi TemrepaTypHbIM TIosieM? IIoHaTHMe CTaljMOHapHOIO U
HeCTallMOHapHOI'0 TemMIlepaTypHOro MoJis.

Ned UYrto Ha3biBaeTcs rpajueHTOM TeMriepaTypbl? (003HaueHve, eJUHULIbI
v3MepeHusi, PU3NUeCKU CMBICII.

Ne5 UTO Ha3bIBaeTCs TEIJIOBbIM IMOTOKOM, IIJIOTHOCTBIO TeIJIOBOrO MOTOKa? MXx
o003HaueHue, B3aMMOCBSI3b, eZIMHULIbI U3MepeHUs

Ne6 Urto xapaktepusyeT KO3(PbHUIIMEHT TeIIONpOBOJHOCTA Marepuana? Ero
o003HaueHue U eJUHULIbI U3MepeHUsl.

Ne7 OCHOBHOM 3aKOH TeIUIONPOBOJHOCTA. MaremaThueckoe BbIp@KeHHE U
dhopMyIMpoOBKa

Ne8 3ammmmTe BbIpakeHMe 3akKOHa Pypbe yepe3 TeIJIOBOM TOTOK. IlosicHute
BeJIMUUHBI, BXOJSLLKE B HErO

Ne9 3amnuivre BbIpakeHue 3akoHa Dypbe [/ yZenbHOTO TeIUIOBOIO II0TOKaA.
[TosicHWTe Be/TMUKHBI, BXOJSLLUE B HETO

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

Nell Kosd¢uuueHT TenIonpoBOJHOCTH U ero (U3NUecKuil CMbICa. PakTopsl,
B/IMSIFOLLIIE HA KO3(D(PULIMEHT TErIONPOBOLHOCTH

Nel2 Kak paccumThIBaeTCsl CTalldOHAapHas TEMJIONPOBOAHOCTb Uepe3 OAHOCIOUHBIe
TJIOCKUE CTeHKU?

Ne13Ko3hdurpeHT TerIonpoBoJHOCTH BAXKHOTO WIM CYXOro Bo3Ayxa OoJsibiiie U
rnoyemy?

Ne14 Kak pacCuMThIBaeTCsl CTaljMOHAapHasi TeIJIONIPOBOJHOCTh Yepe3 OJHOC/IOMHbIe
LWIUHAPUYECKUe CTeHKU?

Nel5 Kak paccuvTbhiBaeTCsl CTallMOHApHAs TEMJIONPOBOAHOCTh Yepe3 MHOTOC/IOHMHbIe
LWIUHAPUYECKUEe CTEeHKU?

Nel6 3aBucuUT M KO3(QQULMEHT TerIONpOBOJAHOCTH MaTepuasa OT BeJTUYUHbI
TeIIOBOI'O IOTOKA, MPOXO/ALLero yepe3 3TOT MaTepua?

Nel7 TlokakuTe rpaduk M3MeHeHHs] TeMIlepaTyphl MO TOJLMHE MJIOCKOW CTEHKU B
CUCTeMe KOOp/JMHAT t-X, yKa3aB HarpaB/ieHre TeIIOBOro I0TOKa

No18 KakoB 3aKOH pacripefie/ieHUsi TeMIlepaTypbl T0 TOJIIUHE LWIUHAPUYECKOTO
cios. [Tokaxkute B cuctemMe KOOpAUHAT t-T.

Ne19 Kak paccuuTbiBaeTCsl CTalliOHapHAas TeIJIOIPOBOJAHOCTb Uepe3 MHOI'OC/IOUHbIe
IIJIOCKHe CTeHKU?

No20 O6BsicHUTE, UTO BJUSIET Ha CIIOCOOHOCTb MaTepUasoB M0 Pa3HOMY MPOBOJWUTH
Tervio?

Tema 2: Teriootrnaua

Nel Yrto Ha3wIBaeTcs TemooTAauei? [lpuBeauTe fABa TMpakKTUUYECKUX MpUMepa
TpoLiecca TeryiooTAauu

Ne2 CdopmynupyiiTe ¥ 3alUIlIMTe OCHOBHOW 3aKOH KOHBEKTMBHOTO TeriooOMeHa,
TIOSICHUTE BXOZII1e B HerO BeJIMYMHBI.

Ne3 KakoB ¢usnueckuii CMbICT KO3(h@UI[MeHTa Ter/iooTJaud U Kakue (aKTOpbI
BJ/IUSIIOT Ha €ro BeJIMUUHY.



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

Ne5 Ot kakux (aKTOPOB 3aBUCUT MHTEHCHMBHOCTb Il€peHOoca TeIyIOThl OT
TIOBEPXHOCTH TBEPZOTro Tesia K cpejie, 00TeKarolieit ero.

Ne6 3amuiure KpuTepuaabHOe ypaBHeHUWe, ONUChIBaKoIee TeIrvlooTAauy IIpy
CBOOOJHOM KOHBEKIIHH.

Ne7 3amnuiiure KpuTepuaabHOe ypaBHeEHUWe, OIUCHhIBaKoLee TeIvlooTAauy IIpy
BBIHY>K/IeHHOM KOHBEKLMHU.

Ne8 3anumiimTe, Kak pacCuMThbiBaeTcsi Kputepuid HyccesnbTa ¥ UTO OH XapakTepu3yeT?
Ne9 3anummTe, KaK pacCuMdThbiBaeTcsi KpuTepuil PelHo/ibica W 4TO OH
Xapakrepusyet?

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

Nell Yrto obImjero ¥ B ueM pa3/duve TPU pacyeTe TEIUIoOTJaud B YCIOBUSIX
eCcTeCTBeHHOM KOHBEKLIWH /IJIs1 BePTUKaJIbHOU U TOPU30HTAILHOM TPYObI?

Nel2 Yro xapakTepusyeT KpuTepu [IpaHAT/IS U KakK OH orpefiensercs?

Nel3 3ammiuuTe ypaBHeHre HbioToHa-PuxmaHa U 00BsicHUTe (DH3UUYECKUM CMBICI
BeJIMYMH, BXOZSIUX B 3TO YpaBHeHHe. Kakoii TeryioobMeH OHO OMUChIBaeT?

Nel4 Kakuve pexuMbl JBWKEHUS Cpefbl pa3nnuaroT? OxapakTepu3yWTe WX BIIUSHUE
Ha IpOoLiecC TeIyIO0TAauu.

Nel5 Kakoil KpuTepuid XapaKTepu3yeT BbIHYXK[EHHYI0 KOHBEKLWIO? 3arullinTe
dbopmyy 17151 ero onpeeneHus..

Ne16 Kakoii KpuTepuii xapakTepusyeT CBOOOIHYI0 KOHBEKLIUIO? 3amuimre GopMymy
[JIS1 ero orpejesieHus.

Nel7 TlepeurciuTe, KaK MOXXHO MHTEHCU(PULIMPOBATD MPOLIECC TEMJIOOTJauM.

Ne 18 Uto xapakTepusyeT KO3 (HULIMEHT TeIJIO0TAAUU U OT Uero 3aBUCUT?

No 19. Uto Ha3biBaeTCs NOTPaHUYHBIM C/I0€M K KakK OH B/MseT Ha MpoLecc
TeIVIo0TAauu?

Tema 3: Teruionepenaua

Nel UYto Ha3biBaeTcsi Teruionepenaued? IlpuBenuTe ABa MpakKTUUECKWX MpHUMepa
TrpoLiecca Tervionepeaayu.

Ne2 3anuiiuTe ypaBHeHUe Terljionepeaauu, 00bscHUTe (Hr3UUeCKUil CMbIC/T BeJTMUKH,
BXOZALIUX B 3TO YpaBHEeHUe.

Ne3 Urto xapakTepu3yeT KO3(D(QULIMEHT Teryionepejauyd U Kak OH OrpezessieTcs Mpu
repejaye TeIUIOThI Yepes IJIOCKHWe CTeHKU?

Ne4 Urto xapakTepusyeT J/MHEWHbIM KO3(QQULMEHT Teronepeaud U Kak OH
olpeziesisieTCs IIpU Nepejayde TeIUIOThI Yepe3 LUIUHAPUYeCKre CTeHKN?

No5 Kak paccumuTath Teruviornepeaauy yepes rjiockue cteHKu? ITosicHuTe BXozsuve B
ypaBHeHUe Be/IMUMHBI.

No6 Kak paccuvraTh MpoLiecC Teruionepefaud uepe3 LIWIUHAPUUYECKHWe CTeHKW?
[TosicHUTe BXOAsIMe B ypaBHEeHUe BeIMUUHBI.

No7 3anuiuvre BbIpa)KeHUSI TEPMHUUECKOr0 COIPOTUBJIEHUS Teruvionepejaud [Jis
IIJIOCKUX CTEHOK.

Ne8 3anumiivre BbIpa)Ke€HUSI TEPMHUUECKOrO COIPOTUBJ/IEHUS Teruionepenauu Ajs
LIWIUHAPUYECKUX CTEHOK.



Ne9 3anuiivre ypaBHeHUe Terjioriepe/laud U Ha30BHUTe MeTOZbl MHTeHCU(HKAaI[UU
3TOrO IpoLiecca.

Nell 3anuiiuTe ypaBHeHUe Terulonepejaud [jis Terjoo0MeHHOro arraparTa.
[TosicHuTe BXOASL[Me B HET'O BeJIMUKHBI.

Nel?2 [laWiTe CpaBHUTe/bHbIM aHa/lM3 IIPIMOTOYHOU W TMPOTUBOTOUHOM CXEM
JIBW)KEHUSI TeTJIOHOCUTEeIeH.

Nel3 Kakast cxema  [ABWKEHHSI  TEIJIOHOCUTeeM B TEIVIOOOMeHHHUKe
MpeAnoYTUTEbHEN U TT0YemMy?

Nel4 3aruminvre YypaBHeHMs TeruioBoro 0OajaHca U Terviomepegaud  JJis
TeTJI00OMEeHHOT O arrapara.

Nel5 Kak ormpegensitoTcsi cpefHeapudMeTUUeCKUd U cpeAHenorapu(@MuuecKuit
TeMIrepaTypHbIM Harop B T/0 anmapare?

Ne16 Ha3HaueHue TeryioBoW U30/ISILIUU U YCJIOBUe ee BbIOOpa.

Ne 17 Kak omnpejesnsgeTcs TepMUueCKOe COIPOTUBJIEHMEe Terviornepejaud yepes
TIJIOCKUE CTEeHKU?

Ne 18. 3amuviuvre BbIpakeHuWe [/ pacyeTa TePMUYECKOr0 CONPOTUBJIEHUS
TervionepeZiauu yepe3 MHOTOC/IOMHBIE TIJIOCKHEe CTeHKU

Ne 19. Kak M3MeHATBCSI TeI/IonoTepyd 4epe3 OJWH KBaJpaTHbIM MeTp KUPIUYHOU
CTeHbI 3/laHHs, eC/TM Ha Hee HaHeCTH C/oW IITyKaTypku? OO0CHOBaThb C ITOMOIIBIO
dbopmy.

Ne 20. B yem oT/iMurie npoLeCCOB TEIVIOOTAAuU U Teriornepesaumn’?

Ne 21 3anuviuvre ypaBHeHHe Temuionepeaur yepe3 OAHOC/IOMHYI0 MVIOCKYH0 CTEHKY.
Ne 22 3anuivre ypaBHeHHe Temuionepeaur yepes JBYXCIOUHYH TUIOCKYH CTEHKY.
Ne 23 Yto Ha3bIBaeTCs nmpoLeccoM Tervionepegaun? OnuiimnTe moc/ie0BaTe/lbHOCThb
TrpoLiecca repeHoca TeryioThl Teryionepeayen.

Ne 24 Kak MO)XHO UHTeHCU(ULMPOBATh (YBEJMUUTh) MPOLIECC Teryionepeaun.

®oHJ TECTOBBIX 3aJjaHUH /I TeKYIero KOHTPO/IsA 3HAHUM 10 MOAY/TH0

Bblbepume o0uH npasuibHbIl 6ApUaHmM omeema

TemMnepaTypHoe 11os1e — 3To:

3HayeHHe TeMIlepaTypbl B CTeHKe

3HaueHHe TeMIliepaTyphl B cpejie

+COBOKYITHOCTb 3HaUeHUI TeMIiepaTyp B CTEHKe WM CpeJie B JaHHbII MOMEHT BpeMeHU
COBOKYTTHOCTb 3HaUeHHH TeMIiepaTyp B IPOCTPaHCTBe

Ecnu TeMriepaTypa BO BCeX TOUKax Teja

3aBUCUT OT BpEMEHH, TO MO’KHO CUMTaTh TeMITePAaTyPHOe T0JIe U30TePMUUECKUM

He 3aBHCHT OT BPEMEHH, TO MOXKHO CUHTATh TEMIIEPATyPHOE T0Jie U30TePMUYECKUM
3aBUCUT OT BpEMEHH, TO MO’KHO CUMTATh TeMITePAaTyPHOe T10JIe CTal[iOHAPHBIM

+ He 3aBHCHUT OT BpeMeHH, TO MO)KHO CUMTaTh TeMIIepaTypHOe I10Jle CTaljiOHapHbIM

V30TepMuueckasi TOBEpXHOCTb - 3TO:

reoMeTpUuecKoe MeCTO TOUeK, TeMIlepaTypa B KOTOPbIX He OIMHAKOBa
reoMeTpUuYecKoe MeCcTO TOYeK, TeMIlepaTrypa B KOTOPbIX CTaljMOHapHa
+reoMeTprueCcKoe MeCTO TOUeK, TeMIiepaTypa B KOTOPbIX OJIMHAKOBA
reoMeTpUYecKoe MeCTO TOYeK, TeMIiepaTypa B KOTOPBIX He CTalOHapHa



B 3akoHe @ypbe BEeKTOP TeIJIOBOr'o MOTOKA:

HarpabJ/leH TakKe KakK U BeKTOp rpajiieHTa TemriepaTyp

HarnpaBJ/ieH TakXe Kak U BeKTOp Ko3(¢uleHTa Ter10npoBOgHOCTU
HarpasJieH [IPOTUBOII0/IOKHO BEKTOPY TemIiepaTyp

+ HarpasJ/leH [IPOTHBOIIOJIOXKHO BEKTOPY I'pajiieHTa TeMIiepaTyp

BripakeHue 3akoHa Dypoe:

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

Ko3hburmeHT nmpornoprroHaabHOCTH A B ypaBHeHUN Dyphbe:

XapaKTepu3yeT CIIoCOOHOCTh JAHHOTO BEIL[eCTBA OTBOAUTH TETUIOTY
XapaKTepu3yeT CrioCOOHOCTh JaHHOTO BellleCTBa HarpeBaThCs
XapaKTepu3yeT CIIoCOOHOCTh JAHHOTO Bel[eCTBa OX/IaXK/AaThbCsl

+ XapakTepu3yeT CII0COOHOCTb JAHHOTO BelljecTBa MPOBOAUTD TEIJIOTY

YKaKuTe pasMepHOCTh KO3((hHLIMEHTa TerIONPOBOAHOCTH A
+BT1 /(M-K)

B1/(M?K)

B1/ m?

Mx/(m-K)

Ko3thburreHT TernaionpoBogHOCTH A /sl Ta30B:

+3aBUCUT OT TeMIlepaTyphbl

He 3aBUCUT OT MacChl MOJIeKYJI ra3a

He 3aBHUCUT OT CKOPOCTH JIBH)KEHUS MOJIEKYJI Ta3a
He 3aBUCUT OT TeMIlepaTypsl

B otnuuuie oT razos TEIUIOIIPOBOAHOCTb MeTaJ/l/IOB:

o0ecreurBaeTcs I1aBHbIM 06pa30M 3d CUeT TeIlJIOBOro ABM>XeHHsI dTOMOB
obecrieurBaeTCs rjaBHLIM O6p&30M 3d CUET TeIlJIOBOT'O ABV)XEHHS MOJIEKYT
o0ecreurBaeTcs I1aBHbIM 06pa30M 3d CUeT TeIlJIOBOro ABM>KeHKs HOHOB MeTa/l/ld
+00ecreunBaeTCs IJIaBHBIM O6p&30M 3d CUeT TeIrjIOBOr'o ABMXXeHHS 3/IEKTPOHOB

TernioBo MOTOKa Uuepe3 CTeHKY:

TIPSIMO TIPOTIOPI[MOHAJIEH TEPMHUYECKOMY COTIPOTHUB/IEHUIO CTEHKH
+ MPsIMO TIPOTIOPLIMOHAJIEH PA3HOCTH TeMIIepaTyp

obpaTHO TIporopifMoHaeH Ko3(hPUIMeHTy TeryIoNpOBOJHOCTH
00paTHO MTPOTOPIIMOHAJIEH TeMIIepaTypamM

TernioBo¥ MOTOK Uepe3 [WIMHAPUIECKYIO CTeHKY:

IPSIMO TIPOTIOPLIMOHANEH TOJIILMHE CTEHKU

TMIPSIMO MPOTIOPLIMOHA/IEH TeMIlepaTypam

+ 0OpaTHO NpoIopIOHaNeH TePMUYEeCKOMY COTIPOTUB/IEHHIO TeI/IONPOBOJHOCTH
00paTHO TMPOMOPLMOHAJIEH TeMITepaTypam

PacripesienieHrie TeMrepaTypbl B OJHOPOAHOM IJIOCKOM CTEHKe OCYILeCTB/ISIeTCS T10:
norapudmMuueckKo KpUBou



+ 110 MpsiIMoM
110 rapaboJie
110 rurepoboJie

TepMuueckoe CONPOTUB/IEHHE TeIIONPOBOAHOCTH IJIOCKOM OJHOPO/HOM CTEHKH:
R=X6

+R =1

R=1/1

R = 1/AInd>/d;

Tepmuueckoe CONMPOTUB/IEHKE TEIIJIONPOBOAHOCTH LIUTMHAPUUECKOW OAHOPOJAHOW CTEHKU:

S
5
R_E

A

1 d
Ll
R=7 d,
+R=—In—
R 17" d,

[Tpouecc Ternioo6MeHa MeXy TTOBEPXHOCTBIO TBEP/OTO Teja U KUJKOCTBIO (Tra3oMm):
Ha3bIBaeTCs Terionepeaadyen

+Ha3bIBaeTCs TeriooTAauen

Ha3bIBaeTCs TEIJIONPOBOJHOCTHIO

Ha3bIBAETCS TEJIOEMKOCTBIO

YPaBHEHI/Ie, OIMMHMChIBaroLjee rpounecc TernjiooTAaaumn:

Q=AF AT
Q=kF AT
+Q=a F AT
Q= AF gradT

B ypaBHenun HbtoTOHa-PuxmaHa TenyioBol MOTOK:
+IIpAMO MPOIOPLIMOHAIEH Pa3HOCTY TeMIlepaTyp

IIPSIMO MPOIOPLIMOHAJIEH TeMIlepaTypam

TIPSIMO TIPOTIOpPLIMOHA/eH K03 hUL[MeHTy Terionepeaaun
IIPSIMO MPOIOPLIMOHAJIEH TPaZjUeHTy TeMIlepaTypbl

Teopusi moj06ust TPUMeHSIeTCs /IS OTIMCAHMSI TIpoLiecca:
TeTJIONPOBOAHOCTH

TernJionepejayu

+ TernyiooTAauu

Ter00TBO/a

KoadduimeHT Tennootaauu o:

PacCUMTHIBAeTCS U3 KpUTEPUAILHOTO ypaBHeHUsl PeliHomb/ca
PacCUUTBIBAeTCSl U3 KpUTEpUaIbHOTO ypaBHeHUst [IpaHT/is
+paccunThIBaeTCs U3 KpUTepUaabHOro ypaBHeHUst HyccenbTa
pPacCUUTBIBAeTCSl U3 KpUTepHanbHOTO ypaBHeHUs ['pacroda



O pexxrMe TeuyeHUs! KMJKOCTH B TpyOax CyzsT I0:
+KkpuTeputo PeliHomnbca

kputeputo [Ipanatis

kpurepuro Hyccenbra

Kputeputo ['pacroga

KoadduipeHT Tennootaauu o:

XapaKTepu3yeT CIIOCOOHOCTh CTEHKU OT/aBaThb TEIyIo

+ XapakTepu3yeT UHTeHCUBHOCTD TIpOIiecca Terao0TAaun
XapakTepusyeT (pu3nyeckue CBONCTBa Cpefibl

XapaKTepr3yeT WHTeHCUBHOCTh TPOLiecca TeTIONPOBOJHOCTH

YKakuTe pa3MepHOCTb KO3 duijyeHTa TeriooTaauu o
Bt /(Mm-K)

+Br/(M?>K)

B1/ m?

Tow/(m-K)

B cOOTBeTCTBUM C PUCYHKOM yUacTOK «0» Ha3bIBaeTCs:

= e Ui
Wy = K=
en =
=] T E__::—_——

= ASSSE T «

Haya/bHbIM y4aCTKOM

JJAaMUHapHBIM y4aCTKOM

TypOyJIEeHTHBIM yUaCTKOM

+y4acTKOM CTaOWUIM3UPOBAHHOTO TeUeHHsI

[nst pacueta cpeiHero ko3¢ duiirieHTa TerjiooTjauu NPUMeHUTeIbHO K PUCYHKY B KauecTBe
orpe/esisitolLeli TemriepaTypbl TTPUHUMAETCS:

T
===
d 2 4
a
u/tiﬁ'x
X

TemriepaTypa >XUJKOCTH BZaIN OT CTEHKH I1JIaCTHUHbI
TemriepaTypa >XKUJKOCTH Ha Hauya/bHOM y4acTKe
+CpeJHss TemrepaTypa )XUJKOCTH

Cpe/iHsIs TeMIiepaTypa IJIaCTUHbI

BbIHYX/1eHHast KOHBEKLMsI BO3HHUKAaeT OKO0JIO TeryI0O0T/Iarollieil TOBepXHOCTH 3a CUeT:
TETVIOBOTO PaCIIMPeHHsT HarpeTou XUJKOCTU
+71eliCTBUS BHEIIIHero MCTOYHMKA (BEHTU/ISITOPa, Hacoca...)



TEIJIOBOI'0 paCllvpeHurs TEHHOOTAa}OH.IEﬁ MOBEPXHOCTHU MaTepHaJ/ld
TeIlJIOBOI'O M3/IyYeHHsA

KputepuanbHOe ypaBHeHHE, OMUCHIBAOIIEe MTPOI[eCC TETUIO0TAauu MPU CBOOOTHOM KOHBEKIUH:
Nu =c (Re Pr)"

+Nu = ¢ (Gr Pr )"

Nu=cRe"Pr™

Nu = c Gr" Pr™

KpurepuansHoe ypaBHeHHe, ONUChIBAKOLee MPOL[eCC TeMI00TAAuX MPY BbIHY>K/I€HHOM KOHBEKILWU:
Nu =c (Re Pr)"

Nu =c (Gr Pr )"

+Nu =c Re”Pr™

Nu = c G pr™

B 3akone CredaHa-bosbliMaHa TyuercItycKaTe/ibHast CriocoOHOCTh Tesia E:
TIPSIMO TTPOTIOPIIOHA/IbHA aOCOIOTHOM TeMIiepaType BO BTOPOU CTerleH!

+ MpsIMO TIPOTNIOPILIMOHA/IbHA aOCO/TIOTHOM TeMITepaType B UeTBEPTON CTEIeH!
o0OpaTHO MPOMNOpPLIMOHA/IFHA TeMITepaType BO BTOPO CTereH!

TMIPSIMO MPOTIOPI[MOHA/IbHA TEMITEPATYPe B UETBEPTOH CTETIeHU

3akoH Cteana—bosbliMaHa [ijist aOCO/TFOTHO UEPHOTO TeJla:
+E = Co (T/100)?

E = C (T/100)*

E = £(T/100)*

E = C (T/100)?

V31y4aroT U MOTJ/IONIA0T TYUYHUCTYIO SHEPIHUIO:
He

02

+H>0

N> u CO

3akoH CredaHa—bosbliMaHa /17151 Ceporo TeJa:
E = Co(T/100)*

+E = C (T/100)*

E = £(T/100)*

E = C (T/100)?

Cob6cTBeHHOe K3yveHue ceporo Tena E 3aBucur ot:
TemriepaTyphl

COCTOSIHUS IOBEPXHOCTH

+TeMIlepaTypbl U COCTOSIHUS TTOBEPXHOCTU

JJTHBI BOJIHBI

Teno Ha3bIBaeTCst aOCOJIIOTHO 6€J'IBIM, ec/iu:

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

Teno Ha3bIBaeTCst aOCOJIIOTHO UEPHBLIM, €CJ/In:



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

[TpuBeseHHas CTelleHb UepPHOThI CUCTEMBI JIBYX TJIOCKMX TapasiiiebHbIX TeJl ONpefierseTcs Mo
yPaBHEHUIO:
1

E = —
mp %+_1—2+1
1
+Enp - i+1__1
&4 £z
1
fmp T T
_ 1
Enp Fi.1

[TpuBefieHHAs! CTeTeHb UePHOTHI CUCTEMBI IBYX TeJI, KOT/ja TOBEPXHOCTh OAHOTO Tena Fq
OKpY>KeHa ITOBepXHOCThIO Ipyroro tena Fa:
1

FE = —F
R U
&1 &7
1
Enp - i+i_1
4 &2
1
frp T I T

‘e = TR T
np _i+ B _l -13
&g Fgtez

Kucnopog Oz v a3ot N, BXoAsLLIMe B COCTaB BO3/yXa,

+TIpO3payHbl /1J1s1 TETJIOBOTO U3/Ty4YeHuUs

00J1a/1at0T 3HAYNTE/TLHOM MOTJ/ION[aTe/TbHOM CITOCOOHOCTHIO

00/1ajaf0T 3HAUUTETBHOM U3/TyuaTe/TbHON CITOCOOHOCTHIO

00/1ajat0T 3HAUMTETLHOM U U3/Ty4aTeIbHOM, U MOTJIoIIaTeIbHOM CrIoCOOHOCTHI0

CooTHol1leHre MeX/ly U3/yuaTe/bHON CriocoOHOCThIO ceporo Tena E u abcostotHO yepHoro Eo ripu
OJIMHAaKOBOM UX Temrieparype:

E=E

E > Eo

+E < Eg

E~Eg

ITotok J'[qu/ICTOﬁ SHEPrrur paCCYUTHLIBAETCA 110 YPABHEHHIO:
Q= kF (Tz - T1)
+Q = Co £gp F [(T2/100)* — (T1/100)*]

Q:O(F(Tz—T1)
Q=AF(T2-T1) /8

Teruionepesayva - 3T0:
TIpOL{eCC MepeHoca TeIoThl OT ropsideld cpejibl K X0/I0AHOM
+IIpOL{eCC MepeHoca TervIoThl OT ropsiyel Cpesibl K XOIOZAHOM Yepe3 pasfessolyl0 UX CTeHKY



TIPOL{eCC MepeHoca TerIoThl OT XOJI0JHOW CpeJibl K ropsiueii uepe3 paszesisitolyto UX CTeHKY
TMPOLIeCC MepeHoca TerI0Thl OT XOJIOAHOW XXUAKOCTH K ropsiuei

B ypaBHeHuu Terionepeaud TeIi0BOM MOTOK:

TIPSIMO TIPOTIOPIIIOHA/IeH Pa3HOCTH TeMIlepaTyp Ha TTOBEPXHOCTH CTeHKU
+TpsSIMO MPOMOPLIMOHA/IeH pa3HOCTH TeMIepaTyp Cpe[

obpaTHO TIporopIfoHaeH K03 GHULMeHTy Terionepeaaun

00paTHO TMPOMNOPLMOHAJIEH TeMIlepaTypam

B ypaBHeHuu Terionepeauy yepe3s LUINHAPUUECKYIO CTEHKY TeIJIOBOM MOTOK:
+TIpsSIMO TIPOTIOPLIMOHAJIeH KO3 PUIMeHTY Teryionepegaun

00paTHO MPOMNOPLMOHA/eH Pa3HOCTH TeMITePaTyp

00paTHO MpPONopLMOHa/ieH KO3 GULIMEHTY Terionepeaaun

00paTHO MPOMNOPLMOHAJIEH TeMIlepaTypam

YPaBHEHI/Ie Tervioriepegavu:
Q=F (T~ Te2) /R

Q: k F (Tcl— Tcz)

Q= o F (T Tx)

+Q=kF (T>K1— T>K2)

TemnnooObMeHHUKOM Ha3bIBalOT arrapar, TpeHa3HaueHHbIN:

+/1J1s1 HarpeBa OJJHOU Ccpe/ibl 3a CUeT TMepejauu TeIIoThl OT APYrou
J/1s1 IO/IBO/IA TEeTJIOThI K TeTJIOHOCHUTe/ISIM

JUIs1 COOOIIeHUsT TeTIOThI OTHOMY U3 TeTIOHOCUTe el

J71s1 OTHSITUSI TETVIOTHI OT TOPSTYEro TerI0HOCUTe st

Kakoii xapakTep UMeeT Terjioo0MeH B TerjI000MeHHbIX arraparax?
TEIJIOIIPOBOJHOCTh

TeIIooTAaua

t+TerJionepesayda

TEIJIOBOe U3/IydeHue

PeKyriepaTUBHBIM Ha3bIBAETCS TEMJIO0OOMEHHUK, Y KOTOPOTO:

TIPOUCXO/IUT Mepe/jaua TeryIOThI OT OHOTO TEIJIOHOCUTESIS K IPYTOMY

riepe/iaua TeryIOThI OT OZAHOTO TEIJIOHOCUTESIS K IPYTOMY OCYILIECTBJISIETCS Uuepe3 pa3zelIsitolyto
WX IPaHUIly pa3jena

+Tepejjaua TeTUIOThI OT OFHOTO TEIJIOHOCHUTEJIS K IPYyTOMY OCYILIECTB/ISIETCS Uepe3 pa3zesIsitolyto
WX TBEP/YIO CTEHKY

riepe/iaua TeryIOThI OT OZAHOTO TEIJIOHOCUTESIS K IPYTOMY OCYILIECTBJISIETCS Uuepe3 pa3zelIsitolyto
WX JKUJIKOCTb

PereHepaTHBHBIM Ha3bIBAaeTCs TEIVIOOOMEHHUK, Y KOTOPOTO:

riepefiaua TeTUIOTHI MeX/Y JBYMsI KUAKOCTSIMU OCYILIeCTBIISIETCS uepe3 pa3/e/sitollyto CTeHKY
HarpeBaeMmasi >KUJKOCTb TI0/Iy4yaeT TeIJIOTy OT CTEHKU

00OMeH TerIoTOM OCyI1eCTBIIsSIeTCS IIPY CMeIIUBaHKUY ropsiuel U X0/I0AHON >XUAKOCTel

+0/jHa U Ta ke TI0OBEepXHOCTb HarpeBa OMbIBAETCsI TO TOPsIUei, TO X0I0AHOU KUIKOCTHIO

CMmecuTeTbHBIM Ha3bIBaeTCs TeryIo00MeHHUK, Y KOTOPOro:

riepesiava TeIIOThI MEXKAY JABYMsI )KAAKOCTSIMHU OCYIIeCTB/ISIETCS uepe3 pasZiessiiolyi0 CTEHKY
+00MeH TeryIoTOM OCYIIeCTB/ISIeTCs TIPY CMeIIMBAHWH TOpsTuel U X0JI0JHOM >KUJKOCTeH

0/THa U Ta Ke TIOBePXHOCTh HarpeBa OMBIBAETCSI TO TOPSIUEH, TO XOJIOAHOMN KUAKOCTHIO



HarpeBaeMad XUJAKOCTbB I10J/Iy4aeT TeIJIOTy OT FOPH‘-IEﬁ XKUAKOCTH

Eciu B TeriooOMeHHUKe ropsaydad U Xoj1ioaHas KUIAKOCTH IIPOTEKAIOT. ..
Iapa/jieslbHO XU B OTHOM HAITpABJ/IEHWH, TO TdKdd CXe€Mad HAa3bIBAE€TCA HpOTHBOTO‘—IHOﬁ
Mapa/iyieJIbHO U B PA3HBIX HAIIPAB/IEHUAX, TO TdKdAd CX€Md Hd3bIBA€TCA HpﬂMOTOqHOﬁ
+Tapaaie/ibHO U B OAHOM HarpaB/IeHWH, TO TaKas CXeMa Ha3bIBaeTCsA HpHMOTOqHOﬁ
Mapa/iyieJIbHO U B PA3HBIX HAIIPAB/IEHUAX, TO TdKad CXe€Md Ha3bIBA€TCsA HpHTO‘-IHOfI

[ig mpsiMoToKa:

KOHeuHasl TeMIiepaTypa X0JIOAHOW KUJKOCTH BCer/a Bblllie KOHEUHOM TemMIepaTyphbl ropsiuei
JKUJKOCTH

KOHeuHasl TeMIiepaTypa X0JIOAHOU KUJKOCTH BCerJia paBHa KOHEUHOW TeMIlepaType ropsiuei
JKUJKOCTH

+KOHeuHasl TeMIiepaTypa X0JIOAHOW »KUJKOCTH BCer/ia HI>Ke KOHEeUHOM TeMIepaTyphl ropsiuei
JKAJKOCTH

KOHeuHasl TeMIiepaTypa X0JI0ZHOU »KUJKOCTH BCer/a Bblllle HauaIbHOUW TemMrepaTypbl ropsiuei
JKUJKOCTH

1 TpOTUBOTOKA:

+KOHeuHasl TeMIiepaTypa X0JIOAHOW KUJKOCTH BCer/a Bblllle KOHeYHOU TeMriepaTypbl ropsiueit
JKAJKOCTH

KOHeuHasl TeMIiepaTypa X0JIOAHOU »KUJKOCTH BCeria paBHa KOHEUHOW TeMIlepaTyphl ropsiueid
JKUJKOCTH

KOHeuHasl TeMIiepaTypa X0JI0AHOW )KUJKOCTH BCer/a HU»Ke KOHEUHOM TeMIiepaTyphl ropsiuei
JKUJKOCTH

KOHeuHasl TeMIiepaTypa X0JI0JHOM YKUJKOCTH BCer/ia Bbillle Haua/JbHOM TeMIlepaTyphl ropsiyeid
JKUJKOCTH

Eciu B TeriooOMeHHYKe Topstuasi ¥ XOJIO/IHAs! KUKOCTH TIPOTEKaroT:

rapasijie/lbHO U B OJJHOM HalpaB/eHUH, TO TaKasi CxeMa Ha3bIBaeTCsi MIPOTUBOTOUHOMN
+T1apasiiesibHO U B Pa3HbIX HarpaB/ieHUsX, TO TaKasi CXeMa Ha3bIBaeTCsi MIPOTUBOTOUYHOM
+Tapasiyie/lbHO U B OJJHOM HallpaB/IeHUH, TO TaKasi CXxeMa Ha3bIBaeTCsl MPSIMOTOYHOM
rapasijie/ibHO U B pa3HbIX HampaB/IeHUsX, TO TaKasi CXemMa Ha3bIBaeTCsl IPUTOUHOM

YpaBHeHue Terionepeaaun [/isi TEII000MEeHHOTO arrapara:
q-= k(tml—t)KZ)

Q=aF(—t1)

+Q=kF At

F
Q= E_ [tml - tmz)
o

KoadduimenT Tenionepenauu:

XapaKTepu3yeT CroCOOHOCTh CTeHKH Tiepe/iaBaTh TeTio
XapaKTepu3yeT UHTEeHCHMBHOCTb TpoLiecca TerjooTJjauu
+XapakTepu3yeT MHTeHCUBHOCTD TIpoLiecca Terionepeaaun
XapaKTepu3yeT UHTeHCUBHOCTD TpoLiecca TeryIoNpPOBOJHOCTH

YKakuTe pasMepHOCTb Ko3hduijeHTa Teruionepeaun k:
B1/(m:K)

+B1/(M?K)

B1/m?

Ix/(-K)



Tepmuueckoe COTIPOTUB/IEHHE TeTIONepeiauy uepe3 0JHOC/TIOWHYIO TVIOCKYH CTeHKY:
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T1pu KaKoii Cxeme [IBIKEHHsI TeTJIOHOCHTe el TpeOyeTcst MeHblIlast TUI0IIA/ b TOBEPXHOCTH
TeryiooOMeHa B TerJIO0OMEHHBIX arrapaTax?

TIPSIMOTOUHOMN
+TIPOTUBOTOYHOM
TiepeKpecTHOM

TeIjioCbeM He 3aBUCUT OT CXeMbI ABHXXEHU S

Tabmna 4 — Kputepun orjeHKH ¢()OpMHUPOBAaHHOCTH KOMIIETeHI[HH

Kputepuu olieHuBaHust chOPMUPOBAHHOCTH KOMITeTEHLIMK (4acTH

KOMIIeTeHLIUU
Kozgu 1)
Ha 6a30BOM Ha MOBBIIIEHHOM YDPOBHe
HauMeHOBaHue
YpOBHE
VHJMKaTopa
COOTBETCTBYET COOTBETCTBYET COOTBETCTBYeT OLleHKe
LOCTVKeHUS
OLIeHKe OLIeHKe «XO0pOoLIo» 65- «OTJTUYHO»
KOMITeTEeHLIUH o o
P «Y[IOBJIETBOPHUTE/Ib 85% ot 86-100% oT MakcMMaibHOrO
HO» 50-64% ot MaKCHUMaJTbHOT'O banna
KOMITeTEeHLIUN)
MaKCUMaJTbHOT'O 6anna
bamia
N-2yk-1 Haxoput u CrygeHrT, B CTyzeHT 1o cy1ecTBy CryzeHT npyuHUMaeT
KPUTHUYeCKU OCHOBHOM, 3HaeT OTBeuaeT Ha aKTHMBHOE y4acThe B X0/e
aHa/nM3upyer Marepua’ 1o NO0CTaBJ/IeHHbIE MpOBe/ieHUs IPaKTUUeCKHUX
vH(opMaL1o, TeMaM MOZYJIs BOIIPOCHI 10 TEMaM 3aHATUMN, IPABUJIbHO
HeoOxoaumyto it | «Teopwus Ternio- U moaynsa «Teopus OTBeuaeT Ha [10CTaB/IeHHbIE
peleHus MaccoobmMeHa», Terio- U BOIIPOCBI 110 TEMaM MOZYJIsl,
M0CTaB/IEHHOU HaxoJuT U MaccoobmeHa», CaMOCTOSITE/TbHO MPOBOJUT
3a/,a4u. aHa/In3upyeT HaxoJuT U pacueT CTalliOHapHOM
N-1omnk-1 VH(popMaLHIo, KPUTHYECKU TEeTIONPOBOJAHOCTH,
Vcnons3yer 3HaeT OCHOBHbIE aHa/M3upyeT TNIPOLIeCCOB TeIUI00T[auH,
OCHOBHbI€ 3aKOHBbI 3aKOHBbI VH(popMaLHto, TMIpPOLIeCCOB Terionepejauu u
eCTeCTBeHHOHAYYHbI | €CTeCTBEHHOHAYUH | He00XOJUMYIO IS TernI000MeHHBIX araparos,
X JACLIUIUIVH JJ15 bIX JUCLIUTIIIMH pelleHust TEeTJIOBOT0 U3My4YeHus, C
peleHust MOCTaB/I€HHON BBICOKOM CTETEeHbI0

CTaHJAPTHBIX 3a7iau
B COOTBETCTBUM C
HarpaB/IeHHOCThIO
rpodeccroHaNIbHOM
JeATeIbHOCTH

3a4d4YU, UCII0J/Ib3YyeT
OCHOBHbIE€ 3adKOHBI

CaMOCTOSITEJIbBHOCTA HaXxO4UT
Y KDUTUYECKU aHa/Iu3upyeT

€CTeCTBeHHOHAYUHBIX | WH(MOpPMalHio, HeoOX0JUMYI0
JVICLIATITUH [1J1s1 ISt
pelleHust pellieHus TOCTaB/IeHHOH

CTaHJApPTHBIX 3a/a4 3a4a4, 'OTOB KMCII0/Ib30BATh
OCHOBHBbI€ 3dKOHEI
€CTeCTBEHHOHAYUHbIX

AVCLUIIINH /14 pelieHud




CTaH/apTHBIX 3a/lay B
COOTBETCTBUM C
HarpaB/IeHHOCTbIO
ripodeccoHa/IbHOM
J1esiTeIbHOCTH

Mojayas - Temio3HepreruyecKyue yCTAaHOBKH

Bonpocskl 151 codecegoBaHUA
1. TormBo. OCHOBBI TEOPHUU TOPEHUS.
2. TeruoreHepupyoLie yCTaHOBKU.
3. [Tepefaya TeTJIOBOM 3HEPTHY OT UCTOYHHUKA K TTOTpebuTeso.
4. OCHOBBI pacyeTa CUCTEM OTOI/IEHUS] U BeHTUJISALIUU.

5. OCHOBHbIe MPUHIUIBI 3Heprocbepe)keHrs U TIOBbIIIeHNUs] YHepro3¢hdeKTUBHOCTH
TIPU UCTOJ/Ib30BaHUU TEIJIOBOUM SHEPIUM.

@®oH/| TeCTOBBIX 3aJjaHUH /ISl TEKYLIero KOHTPO/IA 3HAHUH 110 MOAYJIIO
Bblbepume 00uH npasuibHbIl 6ApUAHM omeema

["oprouriMu 371eMeHTaMul B TBEPOM TOIUIMBe SIBJISIIOTCA (YKa)KUTe HeBEePHbIN OTBET)...
BOZIOPO/

yTJIEPOJ,

cepa

+KHUCI0pPO],

[TpopykToM aHa3poOHOI repepaboOTKH OpraHUUeCcKUX OTXOZO0B (HaB0O3a, paCTUTE/IbHBIX OCTATKOB,
Mycopa U T.Jl.) Ha3bIBaeTc ...

JIOMEHHBIN ra3

+0uora3

reHepaTOPHbIM ra3

TIOMYTHBIN ra3

Kakum criocoboM oKUraroT B KOT/Iax ra3 u MasyT?
+(hake/bHbIM

CJI0EBBIM

BHXPEBBIM

B KUIISIIIIEM CJI0€

OTHoLIeHWe Ko/IMuecTBa Bo3fyxa Vi, edCTBUTE/IbHO MOJAaHHOI0 B TOMKY, K TEOPETUUECKU
HeoOXxoauMoMy Vo, Ha3bIBaeTCs ...

+K03dduieHTOM U30bITKa BO3/IyXa

K03(hULIMeHTOM HeJJ0CTalolero Bo3ayxa

KO3(PUIMeHT UILIHero Bo3ayxa

KO3 dULIMEHT Moiauu Bo3zyXxa

OOBbeM CyxXUX TPEXaTOMHBIX ITPO/IYKTOB CrOPaHUsI BBIUMC/ISIETCS TI0 (hopMyie ...
VROE = VC’OE + Vgoz + VH2O

VROZ :VC’OZ _VSOZ
Vr =Vro1 + Va0




4 VROQ = Vc’oz + VSOE

Haubo/ibI1yro TeroTy CropaHusi U3 SHepreTHYeCKUX TOTUTUB UMETOT ...

+Mas3yT

yTroJjib
TIPUPOJHBIN ra3
TOp(d

Pacxog TonvBa KOT/IOM pPacCUMTBIBAaeTCs 10 (hopMyIe ...

D (hpo = hne)

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

D (hpg = Ane)

QI."

B =

B

5=

TernioTa cropanus yCJI0BHOTO TOTMBa Qy.r.

+29300 x/>x/Kr
36500 k[Ix/m>
42000 kIx/kr
18300 kIx/Kr

Tabmna 5 — Kputepun orjeHKH ¢()OpMHUPOBAHHOCTH KOMIETeHI[HH

Kop u KpuTepuu olieHrnBaHus CHOOPMUPOBAHHOCTH KOMITeTeHI[UN
HavMeHOBaHUe (uacTy KOMITeTeHIL[1N)
WHJUKaTopa Ha 0a30BOM ypOBHe Ha MOBbIIIEHHOM YDOBHE
JNOCTYKEHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYET OLIeHKe | COOTBETCTBYET OLIEHKe
KOMIIeTeHI U «YZIOBJIETBOPUTEILHO» «XOpOLLIO» «OTJINYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMTIIETEHI[1H) MaKCHUMaJIbHOTO 0a/yla | MakCMMasbHOTo Oasyla | MakcMMasabHOTo Oansia
N-1lonk-s CrygeHnT, B ocHOBHOM, | CTyzieHT no cyulectBy | CTyfieHT  IpUHUMAaeT
YuyactByet B | 3HaeT MaTepuaa 1O | OTBeYaeT Ha | aKTUBHOe ydYacThe B
9KCIePUMEHTA/TbHBIX | TeMaM MO/yJisl | TIOCTaB/IeHHbIe xo[ie TpOBe/IeHUs
uccneoBaHusIX M0 | «TeriosHepreTiyecky | BOMPOChl [0  TeMaM | MPaKTUUeCKUX 3aHSITUM,
WCTIBITAaHUIO € YCTaHOBKH» W MOXKET | MOJYJisi MpaBU/IbHO OTBeuaeT Ha
CeJIbCKOXO035ICTBEHH | yU4aCTBOBaTh B | «TemniosHepreTuecky | MOCTaB/IEHHbIE BOMIPOCHI
OU TeXHUKH 9KCIIePUMEHTaTbHBIX € YCTaHOBKU», 10 TeMaM MOJYJIs,
WCCIe/JOBaHUSIX o0 | IeMOHCTpPUPYeT CcBOOOJHO  omepupyer
HCITBITAaHUIO xopoliiee 3HaHWe | TEPMUHAMU,
CeJIbCKOXO035INCTBEHHOMN | TelJIDOHePreTUYeCKUX | CaMOCTOSITEIbHO
TeXHUKHU YCTaHOBOK, paccuuThIBaeT  pacxof,
3HepreTUUecKoro TOI/IMBA, 3HAET COCTaB
TOT/IVBA, TOI/IMBA, TIPUHLIUTIBI
obopyoBaHust pacuera
KOTe/IbHBIX yCTaHOBOK, | TerJIoCHaOeHust  C.-X.
TOTOB YYacCTBOBaThb B | OOBEKTOB, C BBICOKOU
5KCIIePUMEeHTaIbHbIX CTerneHbl0




HCC/IeIOBAaHUSAX II0 | CAMOCTOSITe/ILHOCTH

HCIBITAHHUIO criocobeH y4yacTBOBAaTh

CeJIbCKOXO03SICTBEHHOU | B 3KCIepUMeHTa/IbHbIX

TeXHUKHU HCC/IeIOBAHHUSIX o
HUCIIBLITAHUIO
CeJIbCKOXO035IMCTBEHHOM
TeXHUKHU

2 OLEHUBAHUE ITMCBMEHHBIX PABOT CTYJJEHTOB,
PETVIAMEHTUPYEMBIX YUEBHBIM ITJTAHOM

PacuetHo-Tpadyiyeckasi pabora BbINOJMHSETCST MO TeMaM «PacueT I[MK/Ia TeIIOBOTO
aBUrartessi» U «PacueT UK/Ia MapoTypOMHHOMN yCTaHOBKU».

Tabuna6b — @opMupyemMble KOMIeTeHI[UH (M/IM MX YaCTH)

O11eHOYHEBIEe
Koj 1 HaumeHOBaHue Koj 1 HauMeHOBaHMe UHAMKATOPA AOCTHKEHUs MATEDHALL 1
KOMIIeTeHLIU! KOMITeTeHIIUU (4aCTHh KOMIEeTeHLIUN) P
cpefCcTBa
YK-1. Cniocoben
N-1yk-1 AHanusupyeT 3afauy, Bbljessis ee
OCYLL|eCTBJISITh TTOMCK,
N 0a30BbIe COCTABJISIOIINE, OCYIECTB/ISIET
KPUTUUECKUM aHa/IU3 U
Jekommno3unuto 3agaud. U/1-3yk.1 PaccmaTpuBaet
CUHTe3 UH(OopMaLH,
.y BO3MOJKHbIE BADUAHTHI PeIleHus 3a/jaui,
MPUMEHSTb CUCTeMHBbIN
OLleHMBas X JOCTOUHCTBA U HepocTtaTku. M/I-1yk-
TOAXO0/, /IS pelleHust o
2 @opMyMpyeT B paMKax MOCTaB/I€HHOU e/
MOCTaB/IeHHBIX 3a/lau
VK-2. Criocober MpOeKTa COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/iay, [TpoBepka
obecrieunBarOIUX ee focTwkeHre. OnpeesnseT cozpepxanus PI'P
onpejiesiTh KPyT 3aau
. | OXKHhZaeMble pe3y/bTaThbl PELleHUs BblJeIeHHbIX 3amura PT'P
B paMKax IOCTaB/I€HHOU
3amau. N/1-2yk2 [IpoekTupyer pelieHue (cobecenoBanme)
11eJT1 U BBIOUPATh -
KOHKDEeTHOM 3ajaud TIPOeKTa, BbIOMpast
OTITUMaJTbHBIE CITOCOObI N
OTITUMAJTBHBIN CITOCO0 ee pelieHus], UCXO/s 13
VX pelleHus], UCXO/IS U3 o
N JIeCTBYIOLLIMX TIPABOBBIX HOPM U UMEROIIUXCSI
JIeACTBYIOLLIAX N
pecypcoB u orpaHuueHunt. U/1-3yk-, Peraer
TPaBOBBIX HOPM,
KOHKDEeTHBbI€ 33/lau TIPOeKTa 3asiBJIEeHHOI0
MMEIIUXCS PeCcypcoB U
< KauecTBa U 3a YCTaHOBJIEHHOE BpeMsl.
OrpaHUYeHun

3aganuss Ha PI'P Kk BbinosHeHWI0 paboThI cofepkatcs B u3faHuu: Tpodumos, M.A.
TeruiotexHuka : yuebHOe mocoOue /i KOHTAaKTHOM, CaMOCTOSITe/TbHOW PabOThI W BBIMOHEHHIO
pacueTHo-rpaduuecKoi pabotbl — 4-e u3f., Ucrp. u gom. — KapaBaeso : Kocrpomckasi 'CXA, 2021.
—152c.

MakcumanbHasi orjeHKa 3a PI'P- 10 6asios.

Tab6smmia 7 — Kpurepum o1jeHKH pacueTHO-rpaduueckoil padoTbl

[MTokazarenu KosmuectBo 6asnioB
MUHHMaJIbHOe MakKCUMaJsbHOe

CobJttofieHue rpaduka BeinoaHeHus: PT'P 0 1
Copepxxanue PI'P 3 5
3aumra PI'P 2 3
AKTUBHOCTB I1pU BbINoHeHuu PI'P vnu npu 0 1
my6/mMuHOM 3ammure Apyrux PI'P

Wroro: 5 10




Onenka chOpPMHUPOBAHHOCTU KOMIETEeHLIM TIpU BBIOJIHEHWHW U 3alljUTe pacyeTHo-
rpacduueckoit paboTsl ocyiriecTiisieTcs o 6yiokam: «Copep>kanue PI'P» u «3armura PI'P».
Kputepuu orieHuBaHus ChOPMUPOBAHHOCTUA KOMITETEHITWI TIPe/ICTaB/IeHbI B Tab/uIle 8.

Tabmna 8 — Kpurepun oneHKH ¢()OpMHPOBAaHHOCTH KOMIETEHI[HH

Kog n HaumeHOBaHMe

Kputepuu orieHrBaHus cOpMUPOBAHHOCTH KOMIIeTeHL[MU (YacTu

WHJMKaTopa KOMITETEHLUN)
JNOCTY>KeHUsT Ha 6a30BOM YPOBHE Ha MOBBILIEHHOM YPOBHE
KOMIIeTeHLUHY (4acTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET OLleHKe
KOMITeTEHLIUN) OLleHKe OLIEHKe «XOPOIIIO» «OTJTMYHO»
«YJIOBJIETBOPHUTE/Ib 65-85% ot 86-100% oT MakcMMaibHOTO
HO» MaKCUMaabHOTO Ganna
50-64% ot Oasta
MaKCHMabHOTO
bama
Na-1yka PI'P BhIno/siHeHa B

AHanusupyer 3az7auy,
BbIZIe/IsIS ee 0a30BbIe
COCTaBJISIIOLLME,
OCYILIeCTBJIsIET
JleKOMITO3ULIUI0
3a/jauu.
NO-3yx1
PaccmaTpuBaer
BO3MO’KHbIE BapUAHThI
pellieHus 3a/jauu,
OLleHMBas UX
JIOCTOMHCTBA U
HeJIOCTaTKHU.
NO-1yk-2
®opmMynupyert B
paMKax MOCTaB/IEHHOMU
L|e/I1 NIPOeKTa
COBOKYITHOCTb
B3aUMOCBSI3aHHbBIX
3a/a4,
o0ecrieunBaroLuX ee
JOCTYKEeHUe.
Onpepgesnisiet
OKHJjaemble
pe3y/bTaThl pelleHust
BbI/IeJIeHHBIX 3a/au.
Na-2yx-2
[IpoekTupyet
pellieHre KOHKPETHON
3a/jauy NPOeKTa,
BbIOMpast
OINTHUMaJIbHBIN CTI0C00
ee pelleHus, UCXOs
Y3 [1eMCTBYIOIINX
TIPaBOBLIX HOPM U
VIMEIOLMXCSl PeCypCcoB

PI'P BBINO/IHEHA [10
KOHL[]a CEMecCTpa;
CTYJeHT BbITIOJTHUIT
OOJIBbIITYIO YaCTh
3a/IaHui, HO
WCITBITHIBAET
3aTpyJHEeHUs B
pacueTax; rpu
3auqure PI'P
CTYJEeHT Jjan
HeTI0J/IHbIe OTBEThI
Ha BOTIPOCHI,
JOTTyCKaJs
TMOTPEIHOCTH B
(dhopMyIMpoBKax;
WCITBITHIBAET
3aTpy/JHEeHUs B
aHasv3e 3a/ay,
paccMaTpuBaeT
BO3MO>XXHbIE
BapUaHThI
pellieHus 3a/jauu,
He OlleHHBast UX
JIOCTOMHCTBA U
HeZ0CTaTKH,
dbopmynupyet B
pamKax
MOCTaB/I€HHOM
ey
COBOKYITHOCTb
3aziau Ji71s ee
pellieHus,
TPOeKTUpYeT
peliieHre
KOHKDeTHOU
3a/|au, He pellaer
KOHKpeTHbIe
3ajjauu 3a
yCTaHOBJIEHHOE
BpeMmsi

CPOK C
HeCyIleCTBeHHbIMHU
HeJloueTaMu, TIpU
3al[uTe CTYIeHT 10
CYIIIeCTBY OTBeuaet
Ha IT0CTaBJIeHHbIe
BOTIPOCHI, HO C
He3HaUUTe/IbHBIMU
TIOTPEITHOCTSIMU B
(hopMynrpoBKax
onpejeneHuH,
aHaJIM3upyeT
3ajiauy, BBIJEJISIS ee
0a3oBbIe
COCTaBJISIFOLLHE,
paccMaTpuBaeT
BO3MOJKHbBIE
BapUaHThI PellIeHus
3ajiaumy,
dbopmyiupyer B
paMKax
MOCTaB/IEHHOM 1]e/Th
TpoeKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX
3ajay,
obecrieunBaroLXx ee
JIOCTIKEHUe,
MIPOEKTUPYET
peliieHue
KOHKDEeTHOM 3aJjauu
MpPOeKTa, BbIOUpast
ONTUMAaJbHBIN
crocob ee pelteHys,
peliiaeT KOHKPeTHbIe
3aJjauu MpoeKTa
3as1BJIEHHOT O
KauecTBa U 3a
yCTaHOBJIEHHOE
BpeMmsi

PI'P BhINO/IHEHA B CPOK U
TpaBUILHO O(opMIIeHa,
CTYJEeHT MOTHOCThI0
BBITIO/THWI 3a/JaHus], YBEPEHHO
T0J/1b3yeTCsl TEPMUHAMU U
orpezie/IeHUsIMU, UCTI0/Ib3YeT
dbopMyibI /17151 pacyeToB, NPy
3awute PI'P mornuno u
apryMeHTHPOBAHHO OTBeuYaeT
Ha BOMPOCHI; aHA/IU3UPYyeT
3ajiauy, Bbljiesisisi ee 6a30BbIe
COCTaBJISIFOLMe, OCYLeCTBIISIeT
JIeKOMITO3ULIMIO 3a/]auH,
paccMaTpuBaeT BO3MOJKHbIe
BapUaHTHI pellieHUs 3a/1auH,
OLleHMBas UX JJOCTOMHCTBA U
HeJI0CTaTKH, (OpMy/IMpYeT B
paMKax MOCTaB/IeHHOU Le/In
MPOeKTa COBOKYITHOCTb
B3aUMOCBSI3aHHbIX 3a/1ay,
obecrieunBaroLuX ee
JOCTYKeHUe, ompe/iesisieT
O’KuJlaeMble pe3y/bTaThbl
pellieHus Bbl/le/IeHHbIX 3a/ay,
MPOEKTHUPYeT pellieHre
KOHKDETHOU 3a/lau¥l TIPOeKTa,
BbIOMpAst ONTTUMaJTbHBIN
croco0 ee peleHuUs, UCXO/s U3
JleMCTBYIOILIMX MPaBOBbIX HOPM
Y UMEIOIIUXCSl PeCyPCOB U
OrpaHHWYeHUH, peliaeT
KOHKpeTHbIe 3a/jlauy TIpoeKTa
3as1BJIEHHOT 0 KayecTBa U 3a
yCTaHOBJIEHHOE BPeMs




Y OTpaHUYeHUM.
N-3yk-> Peraer
KOHKpeTHbIe 3a/jaur
NIpOeKTa 3asiB/IeHHOI'0
KauecTBa U 3a
yCTaHOBJIEHHOE
BpeMmsl.

3 OIIPEJEJ/IEHUE PE3YJ/IbTATA
IMPOMEXYTOYHOM ATTECTAIITUA

dopma MpoOMeKyTOYHOM aTTeCcTalyy M0 JUCLIUIIMHE 5K3AMEH.

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMMPOMEXYTOUYHON ATTECTAIIN

dopMa NMpoMe>XKyTOUHOM aTTeCTalyiu M0 AUCLIUIUIMHE 5K3aMEH.
YK-1. Cioco6eH OCyIIecTB/IATh TIOUCK, KPUTHUECKUH aHalMu3 U CUHTe3 WHGOpMAaLUY, PUMEHSITh
CHCTeMHbIM TIOAXO0/, [/1s1 pellieHus T0CTaB/AeHHbIX 3a/au.

BHI[HHI/IH 3dKPbITOro THUIIA

Bbibepume 00uH npasuibHbIll 6apuaHm omeema

1) TepMoAMHAMHUYECKYI0 CHCTeMYy, KOTOpas He OOMEHHMBAaeTCs C OKPYKalolled cpejoi
TeIJIOTOM, HAa3bIBAIoT. ..

1. sonupoBaHHOM

2. 3aKpbITOH

3. AmnabartHoi

4. 3aMKHYTOMN

IMpasunbHbili omeem: 3.

BHAHHI/IH OTKPBITOro TUIIA

LonosnHume

2) Teno, ¢ mMOMOIIbI) KOTOPOr0 TeIUIOBAas HYHEPrusi MpeBpaljaeTcsi B MeXaHHYECKYHo,
Ha3bIBaeTcs .
IMpasunbHbili omeem: pabouum.

3) [iByxda3Hasi cMech, pe/ICTaB/IAIONIAA C000i map Co B3BelIeHHHIMH B HeM KameJlbKaMH
JKH/JJKOCTH, Ha3bIBAaeTCs HaCBII[eHHBIM MapOM.
IMpasunbHbIli omeem: BA’KHBIM.

Hatime pa3zeepHymblli omeem Ha 80npoc

3) [JaiiTe onpe/jie/ieHHe MEPBOro 3aKOHa TEPMOAMHAMHUKH:
IpasuabHblli omeem: BCe MOJABeJeHHOe K paboueMy Tesly TeIUIO pacxXoZyeTcs Ha U3MeHeHUe ero
BHYTPeHHell 3HePryy 1 CoBepIieHre Pab0Thl pacIIUpeHMsl.

YK-2. CniocobeH ompeziesisiTh KPYT 3a7lau B paMKaXx MMOCTAaB/IEHHOM 11e/T1 U BBIOMpPaTh ONMTUMAabHbIE
crocoObl MX pellleHus, UCXOAs W3 JIeHCTBYIOLIUX IPABOBLIX HOPM, HWMEIOIIUXCS PeCcypcoB U
OrpaHUYeHU M.




BaAamm 3dKPbITOro THUIIA

Bblbepume 00uH npasuabHbIll 6apuaHm omeema

1) OTHomeHne paboThl, MPOU3BEeIeHHONW [BUraTe/leM 3a LUK/, K KO/JMYECTBY TeI/IOThI,
MO/\BeIcHHOM B 3TOM I[UKJIe OT ropsiuero HCTOYHNKA, Ha3bIBaeTCHl. ..

1. KoadduimeHToM UCI0b30BaHUS TEIIOThI

2. KoadduipenToM TpaHcHOpMaLIUU TETIIOTHI

3. Tepmuueckum KIT[ nukiia

4. XonoauisHbIM K03 QULeHToM

IIpasunbHbili omeem: 3.

Baﬁ[aHI/Iﬂ OTKPBITOro TUIIA

JononHume

2) Bropol 3ak0H TepMOAMHAMHUKHU YCTAaHAB/IMBaeT HalpaB/ieHHe CaMONPOU3BOJIbHBIX
MPOLIeCCOB B MPUPOJe U ompe/esisieT npeBpalleHUs TeII0THI B padoTy.
IpasunbHbili omeem: ycaosus

3) BekKTop IUIOTHOCTH TeIUIOBOr0 TMOTOKa, I[iepeJaBaeMoOro TeIlIONPOBOJHOCTHIO,
MPOMNOPIHOHAJIEH TeMIeparyphbl.
IMpasunbHbili omeem: epadueHmy

[atime pa3eepHymblil omeem Ha 80npoc

4) Uto Ha3bIBaeTcCs NOPUIHEBLIM /IBUraTe/ieM BHyTPeHHero CropaHus?

IMpasunbHbili omeem: TlopuiHeBbIM pABwraTesneM BHyTpeHHero cropanus ([JBC) Ha3biBaeTcs
TeIrUIOBasi MalllHa, B pabouyeM I[WIMHZDPE KOTOPOM TMPOMCXOAWUT CKUTAHHWEe TOIUIMBA U
rpeobpa3oBaHye TeIJIOThI B paboTy.

OIIK -1. Crioco6eH peliiaTh TUTIOBBIE 3a/lauM MpodeccroHaIbHOMN AesTeTbHOCTA Ha OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB MaTeMaTUUeCKWX W eCTeCTBEHHBbIX HayK C TMpuMeHeHWeM HHGOpPMal[MOHHO-
KOMMYHHUKAaI[MOHHBIX T€XHOJIOTHM.

3apaHus 3aKpBITOro THIMA
Bbibepume 00uH npasuibHbIll 6apuaHm omeema

1) IIpouecc, HanpaB/IeHHbIH Ha YMeHbILIeHHe BJIAXHOCTH TeJ/l, Ha3bIBaeTCH...
1. cnapenuem
2. Beinapusanuem
3. Cyukou
4. OxnaxxgeHuem
IpasunbHbili omeem: 3
3afaHus OTKPBITOro THUIA

LonosnHume
2) B u30x0opHOM @ponecce AaB/ieHHe ra3a HW3MeHseTCs NMPONOPLMOHA/ILHO €ro

abcosroTHOI Temmeparype (3akoH Ilapsis).
IpasunbHbIli omeem: IpSIMO

3) IlepeHoc TemioTHI 3a cueT ApXHMMeJ0BOH CH/IbI Ha3bIBAIOT WIH eCTeCTBeHHOM
KOHBeKI[UeH.



IpasunbHbili omgem: c80600HOLI.

Jatime pa3zeepHymblli omeem Ha 8onpoc

4) TlouemMy B TeIUI00OMeHHMKAX Yallleé MCIO/JIb3YIOT NPOTHBOTOUHYH CXeMy ABHIKEHHS
TeIrJIOHOCUTe/Ien?

IIpasunbHbili omeem: TIpy 0JUHAKOBBIX TeMITePATypaX BXOASIIHUX U BBIXOIAIIUX TEIVIOHOCHUTETeH
repernazi TeMrepaTyp MpH MPOTUBOTOYHOM CxeMe Bcerja Oosibliie, UeM TP MPSIMOTOUHOW CXeMe.
3HauuT IS Tepelaud OAHOTO M TOTO >Ke TEerUIOBOrO II0TOKAa IIPW IPOTHBOTOUHOM CXeme
notpebyeTcst TeII000MeHHUK MeHbIIIeH TIoNa/Iu.

OIIK-5. CriocobeH yuacTBOBaTb B IIPOBEIEHWH SKCIIEPUMEHTA/ILHBIX HCCAeJOBaHUM B
ripo¢eccoHaNbHOM /1eTe/IbHOCTH.

3ajaHusA 3aKPBITOr0 THIMA
Bblbepume o0uH npasuibHbIll 6apuaHm omeema

1)Teopusi mog00Msi MPUMEHAETCA /1A ONMCAHMS MPOLecca:
1. Tery1onpoBOAHOCTH

2. Teruionepenauu

3. Teruiootaaun

4. Tery100TBOJA

IpasunbHbili omeem: 3

2) IlpogyKToM aHa’po0OHOM mMepepadOTKH OPraHUYECKUX OTXOJ0B (HaB03a, PacCTUTETbHBIX
0CTaTKOB, MycOpa U T.A.) Ha3bIBaeTcA ...

1. JomeHHbIM ra3

2. buoras

3. 'eneparopHsblii ra3

4. ITonyTHbIM ra3

IpasunbHbili omgem: 2

3afiaHus OTKPBITOr0 THIA
lonoaHume

3) CyiiecTBeHHBIM MPU3HAKOM KPUTEPHEB MOA00Us ABJISIETCA Pa3MepHOCTb.
IIpasunbHblli omeem: Hynegasl.

4) Ko3dpdunmeHT TemnooTjaud IPH KOHBEKTHBHOM TeI/IOOOMeHe ompeje/sieTca C
HCI0/Ib30BaHHEeM KPUTepHa/IbHbIX yPaBHeHHI Mo 00us Win MmyTeM.

IIpasunbHblli omeem: OTBITHBIM.

atime pa3eepHymblil omeem Ha 80nNpoc

5) Uro Takoe Teopusi 1o/j001s1 1 Ha YéM OHA OCHOBbIBAETCs?

IpasuabHbili omeem: Teopwust mofo0ust — yueHHe 0 TIOFZOOHBIX MPOLieCcCax WM SBJEHUSX B TIPUPO/E
U TeXHUKe. DTU TIPOLeCChI JO/DKHBI MPOUCXOAUTh B TMOA0OHBIX TeOMeTPUUeCKUX W BpPeMeHHBIX
YCJIOBUSIX, UMETh O/IMHAKOBYIO (PM3MYeCKyH0 MPUPO/Y U OINKChIBAThCS OAWHAKOBBIMU MO (opMe U
10 CYyLLeCTBY ypaBHeHUsMU. OCHOBBbIBaeTCsl TeOpPUs Ha TOM (pakTe, UTO sIBJIEHWS B NPUPOJe U
TeXHHKe He MOTYT 3aBHCEeTb OT BbIOOpPA eJUHMUL] U3MEPeHHs U UX pa3MepHOCTeH.

HpaKTMKO-OPHEHTI/IPOBaHHbIe 3didHUA

6) Ha 3/1eKTprueckoi TOPMO3HOHM YCTaHOBKE HCIIBITBIBAETCA ABUraTe/Ib BHYTPEHHEr0 CropaHms.
HanpsokeHue Ha K/leMMax reHeparopa mocrossHHoro toxka 220 B, cuia toka 60 A. Onpejenurs
KII/] reneparopa, ecm 3¢(peKTHBHAsA MOLIHOCTH Ha Basty ABuraress No = 13,7 KBT.



PeweHue. OnipeienM MOLL{HOCTh TeHepaTopa:
N, =1U =60-220=13200 Br.

KII/ renepatopa: 5 — N, 13200 _ 0,98-

" N, 13700

IpasunbHbili omgem: 0,98.

7) IIpu CTeH[0BbIX MCOBITAHUAX Ju3e/JbHOro apurarens /I-144 Ha oJHOM U3 PEXHMOB
ompeje/ieH yAeabHbIM pacxoa TorummBa b = 195 r/kBt-u. Onpeaenuts 3¢ ¢ekTuBHbii KIT/]

ABHUIdTe/Id Hd 3TOM peXXumMe, €C/IM HU3IIaA TEIVI0TAd CrOpaHusA JU3€/IbHOI0 TOIVTMBA U3BE€CTHA

Q[ = 41900 Kk
PeweHue. TlepeBefieM yienbHBIN pacxo/ TormBa B I/KBT-u: 195/100= 0,195 kr/kBt-u.

C nomombio dopmynsl  KIIJI TernsoBoro JABuraTensi, XapaKTepuU3ylolllero CTeleHb
COBepIIIeHCTBA Mpoljecca MpeBpalleHus TerjaoThl B paboTy onpeenuMm ero:

3600 3600
7= "QFb ~ 41900.0,195
IpasunbHbili omgem: 0,44.
8) ITo Tpy6kam Ko)XXyXoTpyOHOro Terni0o0MeHHMKa JABIXKeTcs: Boja co ckopoctbio W =2 m/c,
auaMetp Tpyook 16 mMm. Ompeje/luTh pPeXXUM ABWKEHUsI BOJbI B TPYyOKe, ecyid K03(pdurmeHT
KHMHEMaTHYeCKO# BA3KOCTH PaBeH vy = 1,181-10-6 m%/c.

= 0,44

PeweHrue.
Kputepuii Pelinonbjca:
-3
Re = w-l, - 2-16-10 —2,71.10* — TypOyneHTHOe ABIKeHue, T.K. Re > 10%
v, 1181.10°

IpasuabHbili omeem: mypOyneHmHoe OguiCceHue.

OxkoHuaTenbHBIE pe3y/bTaThl 00yueHUsi (hOPMHPOBAHMS KOMIIETEHIIWIA) OTIpe/e/sTioTCs
TIOCPEe/ICTBOM TiepeBozia 0OasiioB, HaOpaHHBIX CTY/€EHTOM B TPOL[ECCE€ OCBOEHUS AUCLMIUIMHBI, B
OLIeHKU:

— 0a30BbIli YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLUM CUUTAETCS JOCTUTHYTBIM, €C/IH
pe3y/bTaT 00yUYeHHs COOTBETCTBYET OL[eHKe «y/I0B/IeTBOPUTETbHO» (50-64 pedTHHTOBBIX OasiioB);

— MOBBIIIEHHBIN YPOBeHb C(HOPMUPOBAHHOCTH KOMITETEHLIMM CUMTAETCS JOCTUTHYTBIM, eC/H
pe3y/sbTaT OOyYeHUs] COOTBETCTBYeT OLleHKaM «Xopomo» (65-85 peUTHHTOBBIX Oa/ioB) u
«OTJIMUHO» (86-100 pedTUHTOBBIX OAJIIOB).

4 TIOPAZIOK ITPOBEJJEHMA ITIOBTOPHOM
IMPOMEXYTOUYHON ATTECTAIIN

dopma NpOMeKyTOYHOM aTTecTalyy M0 JUCLIUIIMHE 5K3AMEH.

@oH/i OLIEHOUHBbIX CpeJCTB /Jisi TPOBe/leHHsI TIOBTOPHOM TPOMEXYTOUHOM aTTecTaluu
(dhopmMupyeTcsi U3 uKMc/ia OLIEHOYHbIX CPEe/ICTB 110 TeMaM, KOTOPbie He OCBOEHbI CTYZIeHTOM.

IIpumeuaHue:

[lorioTHUTETbHBIE KOHTPOJIbHBIE UCTIBITAHUST TIPOBOASTCS ZIJIs1 CTYZIeHTOB, HaOpaBIIUX MeHee
50 6a/10B (B COOTBETCTBUU C «Il0M0KeHHeM 0 MOAY/IbHO-PEUTHHTOBOU CcUCTeME» ).

Tab6mmna 9 — Kpurepum orjeHKH copMHPOBAHHOCTH KOMIIETeHI{HI
Kop v HauMeHOBaHWe UHAWKATOpa AocTiwkeHnss | KpuTepuu orjeHrnBaHusi CQOPMUPOBAHHOCTU
KOMITeTeHLUU KOMIeTeHIUU (4aCTH KOMIETEHLIUHN)
(4acTy KOMITETEeHLUN) Ha 6a30BOM ypOBHe




COOTBETCTBYET OL|eHKe
«yZoBeTBopuTensHO» 50-64% ot
MaKCUMaJIbHOTO Oasia

N-1yk-1 AHanusupyeT 3a/auy, BhIIessis ee
0a30Bble COCTAB/ISIOIIME, OCYIIECTBIISIET
JIeKOMITO3ULMIO 3a/iauu
N-2yx1 HaxoguTt v KpUTHUUYECKU aHa/IU3UpyeT
vHbopMaLMio, He0OXOUMYIO AJisl PelleHus
rocTaB/ieHHOM 3aaun. M/1-3yk.1 PaccmarpuBaer
BO3MOJKHbIE BaDUAHThI pelleHus 3a/jaui,
OL|eHMBas1 UX JOCTOUHCTBA U HepocTaTku. M/I-
lyk-2» @opMynvpyeT B paMKax MOCTaB/IeHHON
LleJTM TIPOeKTa COBOKYIMHOCTb B3aUMOCBSI3aHHBIX
3ajiau, 00eCreurBaroIIUX ee JOCTIKEHHe.
OrnipefensieT 0XkyJaeMble pe3y/bTaThbl PelleHUs
BblJe/ileHHbIX 3a1a4. N/1-2yk2 [Ipoektupyer
pellieHre KOHKPETHOM 3a/lauM TPOeKTa, BbIOHpast
OTITUMAJIbHBIN CITOCO0 ee peleHus], UCXOAs U3
JIeMCTBYIOLLMX MTPABOBBIX HOPM U UMEROIIUXCS
pecypcoB u orpanuuenuit. M/J-3yk- Pelaet
KOHKDeTHbIe
3a/lauy TIpOeKTa 3asiBJIeHHOr0 KayeCcTBa U 3a
ycraHoBieHHoe BpeMst. /]-1onk-1 cnonb3yet
OCHOBHBI€ 3aKOHbI €CTeCTBeHHOHaYYHbIX
JWCLIUTIIMH /11 pellieHusl CTaHZApTHBIX 3aziau B
COOTBETCTBUM C HArpaB/IeHHOCTBIO
ripodeccuoHanbHOM AesitebHOCTU. V/I-1omk-5
YuyacTByeT B 5KCITepUMeHTa/IbHbIX
WCC/IeIOBAaHUSIX 110 UCTILITaHUIO
CeMbCKOX035IMCTBEHHOW TeXHUKU

BJIajleeT MaTepyasaoM 0 TeMaM
JUCLIMTIIMHBI, HO C He3HaUWTe/IbHbIMU
MOTPELIHOCTSIMU B (JOPMYJIMPOBKAX
oTipejie/IeHUI aHa/lu3upyeT 3ajauy,
BbIlesisist ee 6a30BbIe COCTABJISIIOLIHE,
HaXO/IUT U KpUTUUECKU aHa/IN3UPyeT
vH(pOpMaLIMIo, paCCMaTPUBaeT BO3MOKHbIE
BapUaHThI pellleHus 3a7aul, GopMupyer
coOCTBeHHbIe CYXX/IeHUs U OLIeHKH,
oTiuruaet (akThl OT MHEHHUH, onpefie/isieT U
OLleHMBaeT T0C/IeICTBUSI BO3MOKHBIX
pelileHn# 3az,aun, GopMyIMpyeT B paMKax
TOCTaB/IEHHOM Lie/IN MPOeKTa COBOKYTHOCTh
B3aMMOCBSI3aHHBIX 3a/jau, 00ecreynBarommx
ee JOCTU)KeHue, POeKTUPYeT pellleHre
KOHKDETHOM 3a/lauy TIPOeKTa, BbIOWpast
OTITUMAJIbHBIN CITOCO0 ee pelleHus], pelaer
KOHKpDeTHbIe 3a/lauM MPOoeKTa 3asiBJIeHHOT0
KauecTBa, IMyOJMYHO TIpe/iCTaB/IsieT
pe3y/bTaThl pelleHus
KOHKDEeTHOM 3a/jauy TIpoeKTa, TOTOB
WCTO/Ib30BaTh OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHAYUHBIX AUCLIUTLIUH [I/1s
pellleHtsl CTaHJapTHBIX 3a/jau B
COOTBETCTBUM C HalpaB/IeHHOCTBHIO
nipoceccroHabHOM /1eATeIbHOCTH U
y4acTBOBATh B 9KCIEPUMEHTaTbHbIX
HCC/IeIOBaHUSIX TI0 UCTIBITAHUIO

Ce/IbCKOXO03IUCTBEHHON TeXHUKU
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