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Размещенное изображение


1. Ileau ocBoOeHMsI AN CUUIIIUHBI

K O0CHOBHBIM 11€JIIM OCBOCHUS TUCIUTUINHBI «TermioMaccooOMeH» cieayer
OTHECTH:

— ¢dopMHpOBaHWE 3HAHUN O COBPEMEHHBIX 3aKOHAX IMEPEHOCa DHEPTUU U
Macchl, 00 OCHOBHBIX TCIUIOTEXHOJOTHYECKUX M TEIUIO(MHU3UICCKUX IapameTpax
TEMJIOMACCOOOMEHHBIX allapaToB H YCTAHOBOK;

— u3y4YeHue cnocoOOB MOBBIIEHU 3((PEKTUBHOCTH MPOILIECCOB IMEpPEeHOCca
PHEPrUM H MAacChl, BBIPAaOOTKA HABBIKOB Yy CTYACHTOB CaMOCTOSTEIHHO
dopMynmupoBaTh M pemiaTth  3aJadd = pacdera M MPOCKTHPOBAHUS
TETUIOMAaCCOOOMEHHBIX almapaTroB U YCTaHOBOK;

— TOATOTOBKA CTYACHTOB K  JIEATEIBHOCTH B  COOTBETCTBHH  C
KBATM(PUKAIIMOHHON XapaKTEPUCTUKON OakaiaBpa Mo HAMpaBIEHUIO, B TOM YHUCIIE
dbopMHupOBaHWE YMEHUN MO BBISBICHHIO HEOOXOIAMMBIX YCOBEPIICHCTBOBAHHUMN U
pa3paboTKe HOBBIX, Oojee 3(PPEKTUBHBIX METOJOB pacyeTa W MPOCKTUPOBAHUS
TEIUIOMAaCCOOOMEHHBIX alMapaToB U YCTAaHOBOK.

K ocCHOBHBIM 3ajayaM OCBOCHHS JUCHHUIUIMHBI «TermmoMaccooOMeH»
ClIeZTyeT OTHECTH:

— BBIPa0OTaTh HABBIKH Y CTYJACHTOB CaMOCTOATEIHLHO (hOPMYJIUPOBATH 33 a4H
OTIPEJICIICHUS] M OICHKHA TEINIOTEXHUYECKUX W TEIIOPU3NUECKHX I1apaMeTpoOB
TEMJIOMAaCCOOOMEHHBIX allapaToB H YCTAHOBOK;

— Hay4HWTh MBICIUTh CHUCTEMHO Ha MPUMEpAX MOBBIIICHUS YHEPTETHUYECCKOU
3G (HEKTUBHOCTH TEIJIOMAaCCOOOMEHHBIX anmaparoB M YCTAaHOBOK C YYETOM
TEMI0(PU3NYECKUX U TETUIOTEXHUUECKUX XapaKTEPUCTHK;

—  HAyYdTh  aHAJU3MpPOBaTh  CYIIECTBYIOIIME  METOJbl  pacyeTa
TEMJIOMAacCOOOMEHHBIX allllapaTOB W YCTAaHOBOK, pa3pabaThiBaTh W BHEAPATH
HEOOXONMMBIE WM3MEHEHHSI B WX CTPYKType C TIO3UIUN  TIOBBIIMICHUS
3¢ (HEKTUBHOCTH M SHEPTOCOEPEIKCHHUS;

— naTh WHGOPMAIMIO O HOBBIX METOJAaX pacyeTa TETIOMacCOOOMEHHBIX
anmapaToB M YCTAaHOBOK B OTEYECTBEHHOW M 3apyOEKHOU IMpaKTHUKE, pa3BUBATH
CIIOCOOHOCTH OOBEKTUBHO OICGHWBATh NPEHMYIECTBA M HEJAOCTATKH TaKUX
METOJIOB, KaK OTCUECTBEHHBIX, TaK M 3aPyOCKHBIX;

— Hay4YWTh aHAJIM3UPOBATh PE3yJBTaThl pacyeTa TEIIOMacCOOOMEHHBIX
anmapaToB M yCTaHOBOK, MPOM3BOAWTH IMOMCK ONTHMH3AIMOHHOTO PEIICHUS C
MOMOIIBI0 BCEBO3MOXKHBIX METO/I0B (DyHIaMEHTATBHOM U MPUKIIATHON HAYKH.

2. Mecto qucunmiuabl B ctpykrype OOII 6akanaBpuara

HNucuunnnHa «TermmomMaccooOMeH» OTHOCHTCS K YHCITY MPOQPECCHOHATbHBIX
y4e€OHBbIX AMCHMIUIMH 0a30BOM YacTH OCHOBHOW OOpPa3oBaTENbHOW MPOrpaMMBbl
OakanaBpuara.

«TennomaccooOMeH»  B3aMMOCBSI3aHAa JIOTMUECKH U COAEPKATEIIBHO-
METOJIMYECKH CO CIEAYIOIMMHU JUCUUIUIMHAMU U npakTtukamu OOIL:

— OO61Me BONPOCHl SHEPTETUKH;



— I'mpporazonnnamuka;
— du3uKa;
— TepmonuHamuka.

3. IlepeveHb MIIaHMPYEMBIX Pe3yJIbTATOB 00y4eHHS M0 AUCHUILIHHE
(M0oayJ110), COOTHECEHHBbIE C IVIAHUPYEMbIMHU Pe3yJIbTATAMU OCBOCHMSI
o0pa3oBaTeIbHOM NMPOTrPaAMMBbI

B pesynbrare oOCBOEHUS AMCHMUIUIMHBI (MOAYJiA) Yy O0Oydarolmuxcs
dopMupylOTCS  CIEAYIOUIME KOMIETEHIMH U JOJDKHBI OBITh JTOCTUTHYTHI
CIIEYIOIKEe pe3yabTaThl OOyUeHUsl Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOIIUX
KOMIIETEHIIN:

Kon B pe3yabrare Ilepeyenb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUSs
KOMIIETEHIIUH OCBOEHHUSI 10 AUCHUILIUHE
o0pa3oBaTe/ibHOI
NMporpaMMbl
odyuarommiics
JI0JIZKeH 00J1a1aTh
OIIK-3 CrniocoOeH NpUMEHATh | 3HATh:
COOTBETCTBYIOLIMI ® OCHOBHBIC 3aKOHBI €CTCCTBO3HAHUSI, METObI
¢buzuko- MaTEMaTUYECKOTO aHAIN3a U MOJICIIMPOBAHMUS,
MaTeMaTUICCKUM TEOPETUYECKOIO U IKCIIEPUMEHTATIBHOTO
arnmnapar, METObI HUCCIICIOBAHMUS
aHaianu3a u yMeThb:
MOZACINPOBaHMA, ® JCIIOJIb30BaTh OA30BbIC 3HAHMS B 00JIACTH
TEOPETUIECKOTO U €CTECTBEHHOHAYYHBIX JUCUUILINH U BBISIBIATH
SKCIICPUMEHTAIIBHOT'O €CTECTBEHHOHAYYHYIO CYIITHOCTh TPOOIIeM,
HCCJICAOBAHMA IIPU BO3HHMKAIOIIHX B X0J1¢ PO eCCHOHAITBHON
peIiCHNA JEATEIIbHOCTH
PO eCCUOHATBHBIX BJIA/IETD:
3ana4q e METOoIaMHM MaTEMaTHUYECKOIO aHaInu3a U
MOJIEIIMPOBAHUS, TEOPETUUECKOTO U
JKCHEPUMEHTAIBLHOIO UCCIIENOBAHUS

4. CTpyKTYypa U CoAepKaHUe TUCHHUILINHBI

OO6miast Tpy10€MKOCTh JUCHUIUIUHBI COCTABIISIET S 3a4eTHBIX eAuHUIL, T.€. 180
akaJeMu4eckux vaca (u3 Hux 36 yaca — JIeKIuH, 36 yaca — MPAKTHUUYECKUE U
nabopaTopHbIX 3aHATHH, 108 yaca — camocTosiTenbHas padoTa CTYIEHTOB).

Paznensl pucuumuabel «TemomaccooOMeH» HM3ydarOTCsl Ha YETBEPTOM U
IIATOM CEMECTpax.

Tperunii cemectp: jekiuu — 36 4acoB, CEMUHApCKUE 3aHATUS — 18 4acos,
nabopatopHbie — 18 yacoB, popMa KOHTPOJIS — IK3AMEH.

CtpykTypa U cojaep)aHue ITUCHUTLIUHBI «TermmoMaccooOMen» 1Mo CpokaMm u
BUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.




Coaep:xanue pa3aesoB TUCHUINIMHBI

Tperuii cemectp:

Tema 1. llpuHUMNIBI TENJIOMACCOOOMeEHA

3aKkoHBI IE€peHoca  TEIUIOThl, BEIIECTBA, HMIIyJbca. TermIooOMeH.
Temneparypnoe mone. M3orepmsl. ['pagument Ttemneparypsl. [lmoTHOCTB
TEIJIOBOTO MOTOKAa. 3aKOH TeruonpoBogHOCTH Dypbe. KOHBEKTHBHBIN MHEpeHOC
sHeprun. MaccooOmen. KoHueHTpaluss KOMIIOHEHTOB cMecH. [110THOCTh moToka
Macchl. 3akoH auddysuu Duka. ODHTanbnuss cmecd. KOHIYKTUBHBIM MOTOK
Hepruu npu Hanuuuu Auddy3un. 3akoHsl coxpaHeHus. duddepenunanbhbie
ypaBHeHUs Teriomaccooomena. O6mias ¢opma O6alaHCOBOTO ypaBHEHHA. 3aKOH
COXpPAaHEHHMS MacChl, YPaBHEHHE HEPA3pbIBHOCTH. 3aKOH COXpaHEHUs 1-
KOMITOHEHTa, YpaBHEHHE KOHBEKTHUBHOUN Auddy3un. 3aKOH COXpaHEHHs YHEPTUH,
YPAaBHEHUE OHHEPrUU. 3aKOH COXPAHEHHS WMIYJIbCa, YPABHEHUE JBUKEHUS.
Cucrema muddepeHnnanbHbIX ypaBHEHHH KOHBEKTHBHOTO TEIJIOMAacCOOOMEHaA.
TepmognHaMHYECKHE€ COOTHOLICHUS M CBOMCTBA TEINIOHOCUTEIICH.

Tema 2. Ten1onpoBOIHOCTH

HuddepenunanbHoe ypaBHEHUE TEILIONPOBOAHOCTU. KpaeBble ycCIOBHS.
Tunsel  TpaHUYHBIX  YCIIOBUM. OnHOMEpHBIE ~ CTAaMOHApPHBIE  3aJa4d
terionpoBoaHocTU. Ilnockast crenka. Hunmunapuueckas crenka. Cdepuueckas
creHka. Temnonepemaua. Kputumueckuit auamerp wu3onsuuu. [IpuHIUIBL
uHTeHcuuKanuu Ttermnonepenayn. Murencudukanys mocpeicTBOM OpeOpeHusl.
TennonpoBOIHOCTE BJOJIb CTEPKHA. TEIIIONPOBOMHOCTL TEJI C BHYTPEHHUMU
VMCTOYHHMKAMU TeIUIOTHI. [limockoe teno. Lunuunpuueckoe teno. HecrtaunonapHas
TEIUIONPOBOAHOCTh. Jlu(depeHunanbHble ypaBHEHHs] W KpaeBble YCIOBUS.
[Mnactuna. Hwmmanp. HecranmwoHapHas TEIIONPOBOMHOCTH TEJ, 0Opa30BaHHBIX
IIEPECEYEHNEM IUIACTUH W LUIMHIAPOB. UHCIIEHHBIE METOIBI TENJIONMPOBOIHOCTH.
MeTton  KOHTpoJbHOrO  oObeMa g IOJY4YEHUS  KOHEYHO-PA3HOCTHBIX
anIpOKCUMAIMM yPaBHEHUS TEILIONPOBOJHOCTH. SIBHBIE M HESBHBIE YHMCIICHHBIE
MeTonbl. Meton mporonku. O030p MaTeMaTHYECKUX MAKETOB JJII YUCIECHHOTO
aHaau3a.

Tema 3. WHKeHepHble MeTOAbI pacdyéTra TEIIOMACCOOOMEHA B
JHEPreTHYECKUX YCTAHOBKAX

Pacuér TemmooTmaun B snIeMEHTaX TEIIOOOMEHHBIX YCTPOMCTB. MeTObI
nono6ust U pasmepHoctei. Temnoornaya npu MpoI0IbHOM OOTEKAaHUU TUTACTHUHBI.
TerooTnaua B mornepeyHoO-00TeKaeMbIX Myuykax TpyO. TeruooTmaua B TpyOax.
TemnooOMeH 1 CONPOTHUBIICHHE TTPU TEYECHUHU B KOJBIEBBIX KaHaax. TermiooomMeH
U COTNPOTHBIICHUE NPHU MPOJOJbHOM OOTEeKaHWU My4KkoB TpyO. Temmoorgaua mpu
cBOOOIHON KOHBEKIMU. MHTeHcHu(puKanus TeriooOMeHa. AHAOTHUSA MPOLIECCOB
TEeI10- 1 MaccooOMeHa. OCHOBHBIE COOTHOLIEHUS ISl pacyéTa TEII00OMEHHUKOB.
Tumnbel TEMI0O0OMEHHUKOB M CXEMbl JBIKEHHUS TeruioHOocuTeneh. M3meHenue
TeMIIEpaTyp TEILUIOHOCUTENIEH U CPEIHUN TeMIEpaTypHbIA HANoOp i NPsIMOTOKA,
NPOTUBOTOKA M NEPEKPECTHOro ToKa. DPGEKTUBHOCTh TEIMIOOOMEHHHKA.
Teroson u TUJIPABIAYECKUN pacuér TEMII000OMEHHUKOB. MeTtonabl
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WHTCHCUUKAIMA  Teronepeaayr.  MeToabl  OLIGHKH  DHEPreTHYeCKOU
3 PEKTUBHOCTH TEIII00OMEHHUKOB.

Ilecroii cemecTp:

Tema 4. KOHBEeKTHBHBIN TEIMJIOMAacCO00MeH

Teopus  morpannudoro  ciosi. OueHka  mopsigka  BEIWYMH B
G epeHInanbHbIX YPABHEHHUSIX KOHBEKTHUBHOTO TEIUIOOOMEHA JJii TEYEHHH ¢
OonpmMu ~ uyuciaamMu  PeiiHonbpaca.  YpaBHEHMST — MOTPaHUYHOrO  CIIOS.
[IpeoOpa3zoBanue mnon00MsA. ABTOMOJENbHBIE TiepeMeHHble. HHTerpupoBanue
ypaBHeHuss Q@oisikHepa - CKdH JuIsl NOTpaHUYHBIX ciloeB. MHTerpupoBaHue
YPAaBHEHUS TEIUIOBOTO IOTPAHMYHOIO cios. MHTerpupoBaHue ypaBHEHUH
CBOOO/IHOKOHBEKTUBHBIX IMOTPAaHUYHBIX CJ10€B. VHTErpasbHbIl METOH pelIeHUs
3aJa4 TMOTPAaHUYHOTO CJIOosl. 3aKOHBI TPEHUs, TEIJI0O0OMEHa, MaccOoOOMEeHa.
CranmapTHble 3aKOHBI. YCJOBHS JJaMUHApHO-TYpOyJleHTHOro nepexona. Pacuér
TEIUIOOTAYM TPU Pa3IUYHBIX TEIUIOBBIX TPAaHMYHBIX YCJIOBUSAX Ha OOTeKaeMoi
NOBEPXHOCTH. PacuéTHpie Monenu TypOyJIEHTHOCTHM B 3ajJadaX KOHBEKTHBHOIO
teriooomMena. Moaenn nytd cMmemeHud.  JuddepeHnumanbHoe  ypaBHEHHE
nepeHoca TypOyJeHTHOW sHepruu. Mogens TypOyneHTHocTu k-eps. UmuciieHHoe
MOJICIMPOBAaHUE  KOHBEKTHMBHOTO  TEIJIOMAacCOOOMEHAa U  YHHMBEpPCAJIbHbIE
POrPaMMHBIE MTAKETHI.

Tema 5. AByx(da3Hblii Tenja000MeH

VYcioBuss IMHaAMUYECKOTO M TEIUIOBOTO B3aUMOJICUCTBHS HAa IMOBEPXHOCTHU
paznena ¢a3. CTpyKTypbl, pPEKUMBl W KOJUYECTBEHHBIE XapaKTEPUCTUKU
nByX(a3HbIX MOTOKOB. TeruooOmen npu kuneHuu. Kpusbie kumnenus. duznka
kureHns. Mojenn TermiaooOMeHa TpHU IMy3bIPbKOBOM KuIeHWU. [I10THOCTH
LHEHTPOB MapooOpa3oBanusi. PocT my3bipbka MMapa B MEPErpeTorl KUIKOCTH.
Koadpdumment rtemmoornmaum mpw  My3bIphbKOBOM  KHIICHWH. PacdeTHbie
COOTHOIIIEHUSI JJisI KumeHusi B 6ospiiom oobeme. Kpusuc kunenus. [lnenouHoe
kunenue. Kumenne B TpyOax. CTpykTypa MOTOKA H PEXKHUMBl KUICHUS.
JlnarHocTMKa KPU3WCOB KWUIEHUS B 3aBUCUMOCTH OT JABJEHHS, MaCCOBOU
CKOpPOCTM U mapocojepxkanus. TermoodmeHn npu KoHaeHcanuu. IlneHouHbie
TeueHus. TeriooOMeH MNpu KOHJACHCAIMM Ha TPABUTAIMOHHBIX JIAMHUHAPHBIX
MJICHKaX JKUAKOCTH. ['paBuUTallMOHHBIC TYpOyJIeHTHbIE TUICHKU. CIBHUTOBBIC
JamMuHapHbie TUieHKA. ChaBuroBbie TypOyJeHTHbIC TUICHKU. Pacuer TpeHus Ha
Mex(da3HOW  TpaHuile. YHUBEpPCAIbHBIC  aNIpPOKCUMAIMK  JJis  pacuera
TeriooOMeHa Tmpu  KoHAeHcanuu. KouaeHcamus Ha  TpyOHBIX — ITydKax.
Konpnencamuss B TpyOax. BrnusiHue mnpumeceil HEKOHIIEHCUPYIOIIMXCS Ta30B.
KonaeHcanuss 1pu  HENOCPEACTBEHHOM  KOHTAaKT€ HA  CIUIOIIHBIX U
JUCIIEPTUPOBAHHBIX  CTPYSIX KUAKOCTU. Pacu€r TemnomaccooOMeHa mpu
KOHJICHCAIIMU [TapOra30BOM CMECH.

Tema 6. Teni000MeH U3Ty4YeHHEM
OcHoBHbIe TIOHATUS U 3aKOHBIL. KoJMuecTBEHHbIE  XapaKTEPUCTUKHU
u3nydenus. Kiaccudukanus moTokoB u3nydeHus. 3akoH Kupxroda. 3akoHbI
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U3Iy4yeHus: abcomoTHO 4€pHOro Tena. M3nyuenue u nornomeHne HEUEPHBIX TeIl.
TeruooOMeH  u3nydeHWeM B mpo3payHod  cpenme. [lonstue  yriioBoro
KodpduuenTa usnydeHus. PacuerT yrioBbIX KOI(PQPHUIIMEHTOB. 3aMKHyTas
CUCTEMAa IIOBEPXHOCTEH. AHAIUTUYECKUE PpELIEHUS [UIsl MPOCTBIX CHUCTEM.
[Tpumepsl, npuiokeHus. PaauanioOHHbIE M KOHBEKTHBHBIE TEIJIOBBIE IMOTOKH.
['pannyHbIe ycioBUA. 3agaya 0 paAHallMOHHbIX 3aMOpO3Kax. 3ajgaya 00 3KpaHHBIX
NOBEpXHOCTAX  HarpeBa. KowmmbioTepHoe  MojenupoBanue.  TernmooOMeH
M3JIyYEHUEM B CHUCTEME C H3JIY4YalOIIMM UM MONIOMAIINM ra3om. Pacuer
W3JIyYEHUs U TOIJIOLICHUS Ta30B. YPaBHEHHE IEPEHOCA HU3IYyYECHHUS. 3aMKHYyTas
cucTeMa MOBEpXHOCTEeH. PaguanMoHHO-KOHBEKTHBHBIM TEIJIOOOMEH B KaMepe
cropanusi. KoMneroTepHOE MOJIETUPOBAHME.

5. O0pa3oBaTejibHbIE TEXHOJIOTHH

MeTonuka mpenoiaBaHus JUCIUIUTHHBI « TermomMaccooOMen» U peanu3anus
KOMITETGHTHOCTHOTO TOAXOAa B W3JOKCHHMM W BOCIPHUATAHM  MaTepuala
MIPEeIyCMaTPUBACT HWCIOJIL30BAHUE CIICAYIOMNX AaKTHUBHBIX M WHTEPAKTUBHBIX
dbopM TIpOBENCHHSI TPYIIOBBIX, HWHAWUBUAYAIbHBIX, AayJUTOPHBIX 3aHATHH ¢
COUETAaHWU C BHEAYJIUTOPHOH pabOTOW C IeNbi0 (OPMUPOBAHHMS M PA3BUTHS
npo¢eCCUOHAIBHBIX HABBIKOB 00YYaIOIINXCSI:

— TMOJTOTOBKA K BBIOJTHCHUIO MIPAKTHYCCKUX padOT B ayIUTOPHAX By3a U Ha
MOIIHOCTSIX MPEINPUATUNH-TTAPTHEPOB;

— 3aluTa W HUHAUBUAYATbHOE OOCYXJICHHE BBITIOJHAEMBIX JTArloB
pacyeTHOro 3aJaHMus;

— o0cyxieHne u 3amura pedepaToB MO JUCITUTUIHHE,

— MOJTOTOBKA, MPEICTABIICHNE M 00CYX ICHUE MPE3CHTAINA HA CEMHUHAPCKUX
3aHSITHSIX;

— HWCTOJB30BAHME HWHTEPAKTUBHBIX (POPM TEKyIIeTO KOHTpOJE B (dopme
ayJIMTOPHOTO U BHEAYUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— TIPOBENICHWE MAaCTep-KJIacCOB 3KCIEPTOB W CIEIUATMCTOB MO METOJaM
MPOCKTUPOBAHMUSI M pacyeTa TEIIOMAaCCOOOMEHHOTO OOOpYyIOBaHUSA, a TaKkKe
3¢ (HEKTUBHBIX METOIOB €r0 ONTHUMH3AIUH.

Y aenbHBIN BeC 3aHATHI, TPOBOJUMBIX B HHTEPAKTUBHBIX (popMax, orpeaciicH
IJIABHOW TICJIBI0  00pa30BaTEIbHONW TIPOTPaMMBbI, OCOOCHHOCTHIO KOHTHHIEHTA
oOy4Jaromuxcs U cojiepkanueM Juciuiuinibl « TensmomaccoodOMen.

[IpoBenenne  3aHATUHA  NPEYCMATPUBACTCA  TaKXKe Ha  cairte
http://online.mospolytech.ru Ha OCHOBE pa3pabOTaHHBIX Kadeapoi
«IIpombllIyIeHHasT TETJIOPHEPTETHUKA» AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYypCOB
(30P) o BceM TemaM JTUCITUTUINHBI:

Jucuuninna CchbUika

TennomaccoobmMeH https://online.mospolytech.ru/local/crw/course.php?id=536

TennomaccooOmen vacth 2 | https://online.mospolytech.ru/local/crw/course.php?id=3652

Pa3zpaboTtannbsie DOP BKIIOYAIOT IPOMEKYTOUYHBIE U UTOTOBBIE TECTHI.



http://online.mospolytech.ru/

6. OneHo4HbIe cpeacTBa AJIs1 TEKYLIero KOHTPOJISl yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIMH 110 HTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-
MeToAM4YecKoe odecnevyeHue cCaMoOCTOATEIbHOI padoThI CTYIeHTOB

B mnpouecce o0yueHus HMCHOJB3YIOTCS CIEAYIOIIME OLIEHOYHBbIE (OPMBbI
CaMOCTOSITENILHON PabOThl CTYJIEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIErOo KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTeCTAIIHi:

- TIOJITOTOBKA M BBICTYIJICHHE HA CEMUHAPCKOM 3aHSITHH C JOKJIAJIOM Ha TEMY
«Metoapl UWHTEHCU(DUKAIMK TEMI000MEHa» (MHIMBUAYAIbHO ISl KaXKIOTo
oOyyarorerocs);

- BBINOJIHEHUE KypcoBoro mpoekta «KoHcTpynpoBanne u  pacyer
PEKyIepaTUBHOTO  TEIUIOOOMEHHWKa»  (MHAMBUIAYATIbHO IS KaXJIOTO
00yJaromierocs).

OueHouYHbIE CpPEACTBAa TEKYLIEro KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCH! U 3a7aHus B (popMe 01aHKOBOTO U (UJIM) KOMITbIOTEPHOTO
TECTUPOBAHUS, JII KOHTPOJS OCBOCHHUS OOYYarOIMMUCA Pa3/iesioB TUCUUILINHBL,
3all[MTa OTYETOB MO MPAKTHUECKUM 3aJaHUSIM.

OOpa3ipl TECTOBBIX 3aJlaHUM, 3aJaHUN pacCUYETHBIX padOT, KOHTPOJBHBIX
BOIIPOCOB M 3aJaHUM U1l TMPOBEACHUS TEKYIIEro KOHTPOJs, NPHUBEIACHBI B
MIPUJIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB IJIS MPOBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNH
0o0y4yaromuxcs Mo JMCHUIINHE (MOIYJII0)

6.1.1. IlepeueHb KOMIETEHIIUI ¢ yKa3aHUEM I3TanoB UX GOpMHUPOBAHMS B
npouecce 0CBOCHHsI 00pa3oBaTeIbHOM IPOrPaMMbl.
B pesyabTaTre 0CBOCHUS JUCUMILIMHBI (MOaYJis1) GOpMHUPYIOTCS CieAyIOLIue

KOMIIeTEHIIUH
Kon B pe3ysabTare ocBOeHUs1 00pa30BaTeIbHON MPOrpaMMbl 00y4aIOIIMACH
KOMIIeTeHI[UH A0JIZKEeH 00J1a1aTh
OIIK-3 CriocobeH TPUMEHATh COOTBETCTBYIOUIMH (DU3MKO- MaTeMaTU4eCKHUi

anmapar, METOJAbl aHajlu3a W MOJEIUPOBAHMSA, TEOPETUUYECKOTO U
HKCHEPUMEHTATBHOTO HCCIEIOBAHUS TPU PELICHHH MPOPECCHOHATBHBIX
3a1a4

B npouecce ocBoeHusi 00pa3oBaTeabHON MPOrpaMMBbl TaHHBIE KOMIIETEHIIUH,
B TOM YHCJI€ HMX OTJAEJIbHbIE KOMIIOHEHTbI, (POPMUPYIOTCS IMOATAHO B XOJ€
OCBOCHUSI OOYYarOIMMUCS JUCHUUIUIMH (MOJYyJeH), MPakTUK B COOTBETCTBUHU C
y4eOHBIM TUIAHOM U KaJIeHJapHBIM Ipa@uKoM yueOHOTO Ipolecca.




6.1.2. Onucanue noka3areJieil 1 KPpUTEPHEB OLICHUBAHNS KOMIIETEHIIHI,
(popMupyemMBbIX 10 HTOraM OCBOEHHS TUCHUILINHBI (MOAYJIs1), ONMMCAHMUE IIKAJ

OLICHUBaHUA

IToka3zarenem OLICHUBAaHU KOMHCTCHHI/Iﬁ Ha pPa3JIM4YHbIX OJTallax uX

dbopmMupoBaHUsT  SBISETCS  JOCTHIXKEHHE  OOyYaIOIMMHUCSA  TUIAHUPYEMBIX
pe3yJbTaTOB OOYy4YEHUS M0 AUCIUIIIMHE (MOYIIIO).
OIIK-3 — CrocobeH NpUMEHATh COOTBETCTBYIOIIMN (U3MKO- MAaTEeMAaTUUYECKUH ammapar,

METOABl aHAIM3a W MOJCIMPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIHHOTO HCCIEIOBaHUS
IIpH pelieHrur NpodeCCHOHATBHBIX 3a4a4

Iloka3aTennb Kputepun onenuBanus
Ouenka Ouenka Ouenka Ounenka
«HEY/10BJIETBOPHUTE | «yA0BJETBOPUTE «XOpOoII0» «OTJIMYHO»
JbHO» (He JIbHO» (3a4TeHO) | (3a4TeHo) Win | (32a4YTeHO) WM
324YTEHO) UJIH WA HU3KOM MOBBIIIEHHBIN BBICOKHMH
OTCYTCTBHE YPOBEHb YPOBEHb YPOBEHb
copMupoBaHHOCT O0CBOEHUA O0CBOEHUSA OCBOEHUS
U KOMIIeTeH MU KOMIIETCHIIM U KOMIIETCHIIMN | KOMIIETEeHIUH
3HATh: OO0yuarommiicst OOy4arommiics OO6yuaromuiicst | OO0ydarommiics
Mertomsl JEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPUPYET | TEMOHCTPUPYET
BBISIBJICHUSA MIOJIHOE OTCYTCTBHUE | HEIOJIHOE YaCTUYHOE MIOJIHOE
€CTEeCTBEHHOHA | WUJIU COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
YYHOU HEJOCTATOYHOE CJEAYIOIINX CJIEIYIOILUX CJEAYIOIINX
CYIIHOCTH COOTBETCTBHUE 3HAHUU: METOABl | 3HAHUM: 3HAHUI: METOIbI
mpo0Jem, CIIeTYIOIINX BBISIBJICHUS METOJIBI BBISIBIICHUS
BO3HHMKAIOIIUX | 3HAHUN: METO/bI €CTECTBEHHOHAYY | BBISBIICHHS €CTECTBEHHOHAY
B X0JI¢ BBISIBIICHUS HOM CYIITHOCTH €CTECTBEHHOHA | YHOW CYITHOCTH
npodeccuoHanb | €CTECTBEHHOHAYYH | TIpoOIeMm, YUYHOU npooiieM,
HOM 0¥ CYITHOCTH BO3HHKAIOIINX B CYIIIHOCTH BO3HHUKAIOIINX B
JIESTENBHOCTH | IpoOIieM, X0J1e npooiieM, X0J1e
BO3HUKAOIIHNX B Mpo(eCCHOHANIBH | BOSHUKAKIINUX | MPOeCcCHOHATb
xoxe OH JEATENBHOCTH. | B XOZE HOM
npodeccuoHanbHo | JJomyckarorcst poQeCCHOoHANb | MEATETLHOCTH,
1 NesTebHOCTH 3HAUYUTENIbHbIE HOU CBOOOIHO
OIMOKH, NESATETLHOCTH, | ONEPUPYET
MPOSIBISETCS HO MPHOOPETEHHBI
HEJIOCTAaTOYHOCTh | JOMYCKAIOTCS MU 3HAHUSIMU.
3HaHUM, MO Py | HE3HAYUTEJbHBI
IoKa3aTelei, € OIINOKHU,
oOydaromuics HETOYHOCTH,
WCIIBITHIBACT 3aTpyAHCHUS
3HAUYUTENIbHbIE npu
3aTpyAHEHUS TIPH | aHATTMTUYECKUX
ONEPUPOBAHUU onepanusx.
3HAHUSAMU IIPU UX
nepeHoce Ha
HOBBIE CUTYallUH.
yMeTb: OOyuatomuiics He | OOyvaromuiics Ooyuatommiicss | OOy4aromuiics
ObecnieunBaTh | yMeeT WU B JEMOHCTPUPYET JNEMOHCTPHUPYET | TEMOHCTPUPYET
MPUMEHEHHUE HEJIOCTaTOYHOMN HEIOJIHOE YaCTUYHOE MOJIHOE




JUTSL PEIICHUS CTCTICHH YMEET COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
€CTeCTBEHHOHa | o0ecrneunBaTrh CJIeTyIOIINX CJIETYIOIINX CJIETYIOIINX
YYHBIX IIPUMEHEHHE IS YMEHUU: YMEHHUN: YMEHUN:
nmpo0sem pereHus obecrnieunBaTh oOecrieunBath | oOecreunBaTh
OCHOBHBIE €CTECTBCHHOHAYYH | MPUMCHEHHE I | MPUMEHEHUE MIPUMEHEHUE
3aKOHBI BIX TIPOOIIEM pelieHus VIS pellieHus VIS peIleHus
€CTECTBO3HAHMS | OCHOBHBIC 3aKOHBI | €CTECTBEHHOHAyY | €CTECTBEHHOHA | €CTECTBEHHOHAY
, METOJIbI €CTECTBO3HAHMSI, HBIX TIpoOIEM YYHBIX YHBIX MPOOIEM
MaTEMaTHYECKO | METOIbI OCHOBHBIC 3aKOHBI | MPoOIeM OCHOBHBIC
ro aHajiu3a u MaTEeMaTHYeCKOr0 | €CTECTBO3HAHMS, | OCHOBHBIE 3aKOHBI
MOJICJIMPOBAHU | aHANM3a U METO/IbI 3aKOHBI €CTECTBO3HAHHUS
a, MOJIeJTUPOBAHUS, MaTEMaTHYECKOr0 | €CTECTBO3HAHUS | , METObI
TEOPETHUECKOT | TEOPETUUECKOTO M | aHaJlu3a 1 , METOJIbI MaTeMaTHIeCKO
ou 9KCIIEPUMEHTAJILHO | MOACIMPOBAHUSA, | MAaTEMAaTUYECKO | IO aHajau3a u
HKCIIEPUMEHTAJl | TO UCCIIEOBAHUS TEOPETUYECKOr0 U | IO aHaIu3a 1 MOJICTTUPOBAHUS
BHOTO HKCIIEPUMEHTAJIbH | MOACIUPOBAHU | ,
UCCIIE0BAHUS oro s, TEOPETUUECKOTO
UCCIIeIOBaHMUSI. TEOPETUYECKOT | U
Jomyckarores oHu JKCIIEPUMEHTAI
3HAYUTEINIbHbIC SKCIIEPUMEHTa] | bHOTO
OIIINOKH, BHOT'O HCCIIEOBaHUS.
MPOSIBIISICTCS uccinenoanus. | CBo6ogHO
HEJOCTATOYHOCTh | YMEHHUS OTIepUpPYET
YMEHHH, [0 Py | OCBOEHBI, HO MIPUOOPETEHHBI
MoKasaTeJeH, JOITY CKAOTCS MU YMEHUSMH,
oOy4aromuics HE3HAYUTENbHBl | IPUMEHSET UX B
UCTIBITHIBACT € OIInOKH, CUTYaIUAX
3HAYUTENbHbIE HETOYHOCTH, MOBBILICHHON
3aTpyHEHUS IPU | 3aTPYAHCHHS CJIO)KHOCTH.
OTIepUPOBAHUU npu
YMEHHSIMHU MPU UX | aHATUTHICCKIX
nepeHoce Ha oreparusx,
HOBBIE CUTYallUH. | IIEPEHOCE
YMEHUH Ha
HOBBIC,
HECTaH/IapTHbHIE
CUTYAaIUH.
BJIANETD: OO6yuarommiicst He | OOydarommincs OO6yuarommiicst | OO0ydarommincs
Metonamu BJIQJICET WIH B BIIQJICCT JaCTHUYHO B MTOJTHOM
MaTEeMaTHYeCKO | HeIOCTaTOYHOMN METOJIaMU BIIaJICET o0BeMme Bi1azieeT
ro aHajgu3a u CTEINEHU BIIAJICET MaTEMaTHYECKOTO | METOJaMHU METOJIaMU
MOJIETTUPOBAHU | METOAAMHU aHanm3a u MaTEeMaTHYeCKO | MaTeMaTUYECKO
o, MaTEeMaTHYECKOTO | MOJICTTUPOBAHUs, | IO aHaIM3a u ro aHajau3a u
TEOPETUYECKOT | aHallu3a U TEOPETUYECKOTO U | MOJCIUPOBAHU | MOJIETUPOBAHUS
ou MOJICTTUPOBAHUS, OKCIIEPUMEHTAIBH | s, ,
SKCIIEPUMEHTANl | TEOPETHUECKOTO M | OTO MCCIIEOBAHUS | TEOPETUYECKOT | TEOPETHYECKOTO
BHOTO IKCIIEPUMEHTAJILHO | B HEITOJIHOM ou u
UCCJICIOBAHMs | IO MCCIEAOBaHUS o0neme, AKCIIEPUMEHTAN | SKCIEPUMEHTA
JTOTTY CKAIOTCSI BHOTO BHOTO
3HAYUTENbHbIC UCCIIEIOBaHMs, | UCCIEIOBaHUSA,
OIIIHOKH, HaBBIKU CBOOOIHO
MPOSIBISICTCS OCBOEHBI, HO MPUMEHSET




HEJOCTATOYHOCTh | JIOMYCKAIOTCS MOJTy4YEHHBIC
BJIAJICHUSI HE3HAYUTENILHBI | HABBIKH B
HABBIKAMU TI0 € OOk, CUTYaIUAX
psy HETOYHOCTH, TIOBBIIIEHHON
MOKa3aTeNeH, 3aTpyIHEHUS CJI0HOCTH.
OOy4arommiics npu
UCTIBITHIBACT AHATUTUICCKUX
3HAYHUTEIIbHBIC orepanusx,
3aTpyIHEHUS IPU | TIEpEHOCE
PUMEHEHHUU YMCHUH Ha
HABBIKOB B HOBBIX | HOBEIC,
CUTYAIHSIX. HECTaHIApPTHBIC

CUTYAaIlUH.

[MIxans1 OLOCHHBAHUA PC3YyJIbTATOB HpOMG)KYTO‘lHOﬁ arreCrallupy MW HX
OIIMCaHHUC:
CDopMa aTTeCTallu: 3K3aMCH B TPCTHECM CCMCCTPC.

dopmMa MpoMeKYTOUHOM aTTecTannm: 3K3ameH (3 cemecrtp).

[IpomexxyTouHas arTectanus oO0ydaromuxcs B (popme sK3amMeHa MPOBOIUTCS
MO pe3yibTaTaM BBIMOJHEHUS BCEX BUIOB y4eOHOUW pabOThI, MPEAyCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAHHOM JUCHUIUIMHE (MOAYJI0), IPU 3TOM YUYHUTHIBAIOTCS
pE3yabTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TedueHue cemecrtpa. OleHka
CTENEHU JOCTUXKEHHUS OO0YYaroNIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JUCHUIUIMHE (MOJIYJII0) TPOBOJMTCS TIpernojaBaTesieM, BEIYIIUM 3aHSATUS 10
JUCHUIUIMHE  (MOJYJIK0)  METOJAOM  JKCIepTHOM  oreHku. [lo  wuroram
MPOMEKYTOUYHON aTTECTallMU MO JIUCHUIUIMHE (MOJIYJII0) BBICTABIISETCS OICHKA
«OTIUYHOY, «XOPOLIO», «YJIOBIETBOPUTEIBHO» UIIH «HEYIOBIETBOPUTEIHLHOY.

K  npomexyToyHOW  arrecTaliii  JOMYCKAalOTCS  TOJIBKO  CTYJIEHTHI,
BHITIOJIHMBIIIE BCE BHIBI y4eOHON paboThl, NPEIyCMOTPEHHbIE paboueit
nporpaMmoi no aucuuiinae «TermomaccooOMeH» (MPOUUTH MPOMEKYTOUHBIN
KOHTPOJIb, BBINOJHWIK BeCh OOBEM 3aJaHUl HAa CEMHHApPCKUX 3aHATHUSX,
BBICTYIIWJIU C JOKJIaJ0M Ha CEMUHAPCKOM 3aHSITHH)

Ikana oueHuBanuda Onucanue

OTtnn4HO BoinonHensl Bce BHIBI  yueOHOW paboOThl, NpPEeayCMOTPEHHBIE
y4eOHbIM TIaHOM. CTYJeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHUW, HABBHIKOB TIPUBEJECHHBIM B TaOIMWIaX MoOKa3aTeseH,
OnepupyeT MPUOOPETEeHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKaMH,
MPUMEHSIET UX B CHUTYyalUsX IMOBBIIMIEHHON ciioxkHOCTH. [Ipu atom
MOTYT OBITH JIONMYyIIEHbl HE3HAUYUTENIbHBIE OIIUOKH, HETOYHOCTH,
3aTPyJHEHUS NPU AHAIUTHYECKHUX OINEPALMAX, IEPEHOCE 3HAHUU U

yMeHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBIC CUTyalluU.

Xopo1o CryneHT moOKa3blBa€T [OCTATOYHBI YpPOBEHb TEOPETUYECKUX H
MPAKTUYECKUX 3HAHWM, CBOOOJHO OINEPUPYET KaTeropHalbHbIM
anmaparoM. YMEET aHaJIM3UPOBATh IPAKTUYECKHUE CHUTYallUH, HO

JIOMYCKAeT HEKOTOpble morpemHocTd. OTBET MOCTPOEH JIOTMYHO,
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MaTepural nu3jaaracrcsa rpaMOTHO.

VYnosnerBoputenbHo | CTyZEHT IOKa3bIBa€T 3HAHME OCHOBHOIO  JIEKLIMOHHOIO U
IIPAKTUYECKOr0 MaTepuana. B orBere He Bcerga NPUCYTCTBYET
jgoruka wusnokeHus. CTyIEHT HCHBITBIBAET 3aTPyAHEHUS IIpU
IIPUBEICHNU IPAKTUYECKUX IIPUMEPOB.

HeynosnerBopurensno | He BbmmonHeH onuH wiau  Oosiee  BUAOB  yueOHOM  paboThl,
IPETyCMOTPEHHBIX y4eOHBIM IIaHOM. CTYIEHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBHE 3HAHUMN, YMEHH, HABBIKOB IIPUBEJICHHBIM B
TabNMIaX IoKa3aresieil, OMyCKalOTCsl 3HAYUTENbHBIE OIIMOKH,
NPOSIBIIIETCS OTCYTCTBHE 3HAHMK, YMEHHH, HABBIKOB 10 pSAy
MOKa3aTeNel, CTYJCHT HCHBITHIBACT 3HAYNUTEIbHBIC 3aTPYIHEHUS
Py ONEPUPOBAHMM 3HAHUSMHU W YMEHUSMHU NpPU HUX IepeHoce Ha
HOBBIE CUTYaITHH.

@DOHIbl OLIEHOYHBIX CPEACTB MPEJCTABICHbl B MNPWIOKEHUSIX K padouei
IIpOrpaMMe.

7. Y4yeOHO-MeTOAMYECKOEe U MHPOPMALMOHHOE o0ecievyeHne
AUCIHUNIMHBI

a) OCHOBHAas JIUTepaTypa:

1. I'puropee B.A., TenmomaccooOMeH: y4eOHUK It BYy30B [DJIEKTPOHHBIN
pecypc]: yueb. / I'puropneB b.A., IpetkoB ®.D. — DnexrpoH. maH. — MockBa:
Usnarensckuii njom MOU, 2011. — 562 c.

2. Adanacre HO.O. TexHumueckas TepMOAMHAMUKA U TETUIOTEXHHKA!
cOOpHUK 3a7a4. [DaeKTpoHHBIN pecypc]: yueO. mocooue / HO.O. Adanacwes, .M.
JIBopoBenko. — OnekTpoH. gaH. — Kemepopo: Ky3I'TY umenu T.®D. I'opbauena,
2011. — 96 c.

3. Koznos B.I'. TemnmomaccooOmeH [DNeKTpOHHBIN pecypc]: ydeb.-MeTo.
nocobue — DnekTpoH. J1aH. — Mocka: TYCVYP, 2012. — 15 c.

4. IisetkoB O.b. TepMoamHaMuKu W Teruonepenada: MeTona. yka3aHUsS K
KOHTPOJIBHBIM paboTaMm JJIsi CTYJEHTOB. [DJIEKTPOHHBIN pecypc]: y4eb.-MeTo/.
nocobue / O.b. IBerkos, FO.A. JlanteB. — Onexkrpon. man. — CII6.: HUY
UTMO, 2008. — 52 c.

5. HwoxoBa M.H. TemmomaccooOMeH. DKCIEpUMEHTAILHOE HCCIICIOBAHHE
XapaKTEPUCTHK TEIUIOOOMEHAa: ydeOHOe TocoOue sl CTYJCHTOB HaIpaBICHUS
noarotoBku  13.03.01  (140100.62) TenmodHepreTdka ¢ TEIJIOTEXHUKA
[DnexTpoHHBIN pecypc]: yued. mocodue — DnexkTpoH. naH. — Cankr-IletepOypr:
CIIoIJITY, 2015. — 32 c.

6. [IpuMeps! U 3a1auu 1O TETIOMAcCOOOMEHY [DIEeKTPOHHBIN pecypc]: yueo.
nocobue / B.C. JlorunoB [u ap.]. — DnektpoH. nan. — Caunkrt-IlerepOypr: Jlaus,
2017. — 256 c.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. Tapanosa JI.B. TermooOMeHHbIe anmapaTbl 1 METOJIbI MX pacuera: yueOHoe
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nocobue [DIeKTpOHHBIN pecypc]: yued. mocodbre — DIeKTpoH. AaH. — TIOMEHB:
Tiom[HT'Y, 2009. — 152 c.

2. Temnodwusuka, TEIIOTEXHUKA, TEIIOOOMEH. MexaHuKa >KUAKOCTEH U
ra3oB. JlabopatopHuslil mpakTukyM [DIEeKTpOHHBIN pecypc]|: yuebd. mocodue / B.A.
ApyTIOHOB [H 11p.]. — DnekTpoH. naH. — Mocksa: MUCHC, 2007. — 85 c.

3. CpaBOYHUK MO TEMJIOOOMEHHBIM anmnaparaMm MapoTypOMHHBIX YCTaHOBOK
[DnexTponHBIN pecypc]: cnpaB. / bpogos FO.M. [u ap.]. — DnekTpoH. naH. —
Mocksa: U3garensckuii njom MOU, 2017. — 480 c.

4. TroxoBa W.H. ['a3onuHaMuuecKuii ¥ TEIUIOBOM pacyeT TerjI000MEHHOTO
amnmapara: METOIMYECKHEe YyKazaHus [DJIeKTpOHHBIM pecypc]: MeToid. yka3. —
Onextpod. naH. — Cankrt-IletepOypr: CIIOIJITY, 2012. — 24 c.

5. BanoBa MN.B. COopHUK 3a/1ay 10 TEII000OMeHY: yuyeOHOe Mmocooue s
CTYJICHTOB OYHOH (hOpMBbI O0OydeHUs [DIEKTPOHHBIN pecypc]: yded. mocodue —
Onextpod. gan. — CankTt-IletepOypr: CIIOIJITY, 2012. — 72 c.

6. bakmanoBa B.I'. TemmooOMeHHbIe ammapaThl HU3KOTEMIIEPATYPHBIX
YCTAaHOBOK U CHUCTeM TepMocTaThupoBaHus. Yacte 1. «Anmaparel TpyOuyaToro u
MJIACTUHYATO- peOpPUCTOro TUMOBY [DNEKTPOHHBIN pecypc]: yued. mocobue / B.I.
baknanosa, FO.A. IlleBnu. — OnexktpoH. naH. — Mockea: MI'TY um. H.O.
baymana, 2011. — 68 c.

7. Sro B.B. Temnoo6mMeH B ojHO(a3zHbIX cpenax U 1Opu  (a3oBbIX
npeBpalieHusX: ydeOHoe mocoOue sl BY30B [DIJIEKTPOHHBIM pecypc]: yueoO.
nocobue — InekTpoH. gaH. — Mocksa: Mznarenbckuii jom MOU, 2014. — 542
C.

B) IPOrpaMMHoOe o0ecrneyeHne 1 MHTePHeT-PecypChbl:

[TporpamMMHOe obecrieueHre He TPeLyCMOTPEHO.

WuTepHeT-pecypchl  BKIIOYAIOT  Y4EOHO-METOAMYECKHE MaTepuaisbl B
AJIEKTPOHHOM BHUJE, TpencraBieHHbie Ha caite (http://lib.mami.ru/ebooks/ B
pasnene «bubauoTekay.

[lone3nple  y4eOHO-METONMYECKHME U  MH(OPMAIMOHHBIE  MaTepHalIbl
IIPEACTABICHBl HA CaWTax:

http://window.edu.ru/catalog/resources?p nr=50&p rubr=2.2.75.27.7&p pag
e=3

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika

8. MaTepuajibHO-TEXHHYECKOE o0ecriedeHue TUCHMIIMHBI

CrnenmanusupoBanHas ydeOHas sabopatopusi Kadenpsl «lIpomblnieHHAas
terosHepretuka» Ayn. AB2406, ocHaieHHas 1ab0paTOPHBIMU YCTaHOBKaMU:

- «Onpenenenne ko3dh@uimeHTa TeMnepaTyponpoBOJHOCTH CTAIA METOJIOM
PETYISIPHOTO PeXUMAY;

- «Ormpegenenne kodpdunueHta TeIIoONepeaaYd IMPU  BBIHYKJIECHHOM
TEUEHHUHU KUJIKOCTH B TpyOe (TpyOa B TpyOE)»;

- «Omnpegenenne kodpduimeHta TeIioNepeaayd METOAOM PEryJsipHOro
pexuMa;
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http://lib.mami.ru/ebooks/
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_page=3
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika
http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-spetsialnosti-promyshlennaya-teploenergetika

- «Onpenenenre kodpuIUEHTa TEIVIOOTAAYN MPU My3bIPhKOBOM KHIIEHUU
KUJKOCTH Ha LIWIMHAPE»;

- «Omnpenenenne K0O3PPUIUEHTA TEILIONMPOBOIHOCTA TBEPIBIX TENT METOIOM
LUJIMHIPUYIECKOTO CIIOS».

Mynbrumenuiinas ayautopus kadeapsl «lIpoMbluieHHAs] TEMIIOIHEPTETUK A
Ayna. AB2415, ocHalieHHasi OprTEXHUKON U MyJIbTUMEIUA CPEeICTBAMHU (TIPOEKTOP,
IIK u np.), skcnepuMmenTtanbHas kotenbHas Ha 0aze OAO BTU (Ha ocHoBaHuUM
HoroBopa o corpyanaudectse) ¢ cuctremort KUII u aBromatuxm.

9. MeToanvecKkue peKOMEHIALMH ISl CAMOCTOSITEIbHON PadoThI
CTY/JA€HTOB
I. Maprommn JILA., CennukoBa O.b., CaenbeB HM.JI. Meroauueckue
pEeKOMEHJAIMA [0 OpraHM3alldid  CaMOCTOATEIBHOM pabOThl  CTYJICHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «Temnosnepretuka W TEIIOTEXHUKA,
npoduas «TemrosHepreTHIecKrue yCTaHOBKH, CHCTEMbI M KOMIUICKCHI». — M.:
H3x-B0 MockoBckoro mojaurexa, - 46 c.

10. MeToauyeckue peKOMeHIAIMY sl PenoaBaTes

[IpenogaBanne aucHUIUIMHBL «TermaomaccooOMEH» HMEET CBOEH IIeJIbI0
O3HAKOMHUTh CTYJCHTOB C JOCTIDKCHHSMH B 00JIACTH TPUKIATHOW (U3HKU U
CCTCCTBEHHBIX HAyK, JOOUTBHCS VYSACHECHHWS WMH OCHOBHBIX METOJOB pacuera
TEIJIOMAaCCOOOMEHHBIX YCTaHOBOK, TIOpSIKA WX TNPUMEHEHMs, TMPUBUTH UM
MPaKTHYECKWE HABBIKM  HCIOJB30BAaHMUS OTUX 3HAHHMM K  KOHKPETHBIM
MIPOM3BOJICTBEHHBIM CHUTYaIIHSIM.

IIpenonaBanue AUCUMILUIMHBI ocyIiecTBisieTcs: B cooTBeTcTBUU ¢ PI'OC BO.

L]enbio METOTUYSCKUX PEKOMEHIAIMK SBIISICTCS MOBBIMICHHE d()DPEKTHBHOCTH
TEOPETUUYCCKMX M TPAKTUYECKUX 3aHATHH BCIEICTBHE O0o0jJee YETKOM HX
OpraHu3alliyd MPEToaBaTeNIeM, CO3/IaHUs IEJIEBhIX YCTAHOBOK IO KaXIOW TEMeE,
CUCTEMAaTH3allMi MaTepuajia Mo KypCcy, B3aMMOCBA3M TE€M Kypca, TIOJHOTO
MaTepuagIbHOTO0 U METOIMUECKOTO 0OecrieueHrs 00pa3oBaTeIbHOTO poliecca.

Cpeocmea obecnedeHus 0C80eHUsL OUCYUNTIUHDBL

[Ipn wW3ydYeHWH IUCIUIUTMHBI PEKOMEHIYETCS WCIIOJIB30BaTh CIICTYIOIIUC
Cpe/CTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJTHUTEIBHYIO JTUTEPATYPY;

— METOJIMYECKHE yKa3aHUs ¥ TTOCOOHS;

— KOHTPOJIbHBIE 3a/TaHUS JUTSI 3aKPETUICHUST TEOPETHIECKOT'0 MaTepHaa;

— DIICKTPOHHBIE BEPCUU (eepaTbHBIX 3aKOHOB, YYSOHUKOB M METOUYECKHUX
yKa3aHUM JJISI BBITIOJTHECHUS MPAKTUYECKUX PAbOT M CaMOCTOSITEILHOW pPabOThI
OakanaBpoOB.

Memooduueckue pekomeHOayuu no Op2anu3ayuy U3y4eHus OUCYUnIuHsl

JIJIsT MakCMMaabHOTO YCBOCHHS JHUCIHMIUIMHBI PEKOMEHAYETCS H3JI0KEHUE
JIEKIIMOHHOTO MaTepuasa ¢ 3JIeMEHTaMH O0CYKICHUSI.

B kayecTBe METOOWMKM TPOBEICHUS TMPAKTHUYCCKUX 3aHATHA MOYKHO
PEIIOKHUTh

1. Cemunap — oOCyXJeHHUE CYIIECTBYIOIIMX TOYEK 3PEHHUS Ha MPoOJieMy U
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MyTH €€ PEIICHMUS.

2. Temarmueckue JOKJIAIbI, TIO3BOJISIIONIME BbIPAOATHIBATH  HABBIKU
MyOJTMYHBIX BBICTYIIJICHUH.

JIJIsT MaKCHUMaJlbHOTO YCBOEHHUS UCHIUILIUHBI PEKOMEHIYETCS TMPOBEIACHUE
NUCBMEHHOTO OIpoca (TECTHPOBAaHME) MAarucTpPOB IO MaTepuagaM JeKUUH u
npakTHueckux padot. [TogOopka BOMPOCOB AJisi TECTUPOBAHUS OCYIIIECTBIIACTCS Ha
OCHOBE H3YYCHHOTO TEOPETHYECKOTO Marepuaia. Takodl MOAXOI TO3BOJSET
MOBBICHTh MOTHBAIMIO OakKajdaBpOB TMPHU KOHCIEKTHPOBAHUM JICKIIMOHHOTO
MaTepuana.

JlJis OCBOEHMSI HaBBIKOB IMOMCKOBOM M MCCIEIOBATEIbCKON JI€ATEIbHOCTH
OakajaBp MUIIET KOHTPOJbHYIO padboTy miH pedepar 1o BeIOpaHHON (CBOOOIHOM)
TEeMe.

Jlekyuu POBOJSATCS B OCHOBHOM IMOCPEICTBOM METO/a YCTHOTO M3JI0KEHUS C
3JIEeMEHTaMH MPOOJIEMHOI0 MOAX0/1a U Oecebl.

CemuHnapckue  3aHAmMus MOTYT UMETh pasHeie (opmbl  (pabota ¢
MCCIIEIOBATENIbCKOM JINTEPATYPOU, aHAIU3 JAHHBIX HOPMATHUBHOW W CIPABOYHOMU
JUTEpaTyphl, CIylIaHWE [OKIaJ0B W Jp.), BBIOMpaeMble NperojaaBaTeieM B
3aBHCHMOCTH OT HHTE€PECOB 0aKajJaBpOB U KOHKPETHON TEMBI.

Camocmosimenvras paboma 0OakajgaBpa BKJIIOYaET B Ce€Osl DJIEMEHTHI
pedepupoBaHusl U KOHCTICKTUPOBAHUSI HAYyYHO-HCCIIEIOBATEIBCKOW JINTEPATYPHI,
MOJATOTOBKM ¥ HAMKMCAHUS HAYYHBIX TEKCTOB, OTPA0OTKY HAaBBIKOB YCTHBIX
yOJUYHBIX BBICTYILJICHUH.

[IpoBepka KayecTBa yCBOCHHS 3HAHUW B TEUEHUE CEMECTPA OCYIIECTBIISIETCS
B yCTHOU (opme, myTeM OOCYyKJeHHus MpoOJeM, BHIBOJUMBIX Ha CEMUHApax u
MMCbMEHHOM, TyTEM BBITIOJHEHUs OaKalaBpaMH pa3HbIX MO GOpME U COJECPIKAHHUIO
paboT ® 3amaHWi, CBSI3aHHBIX C TPAKTUYECKUM OCBOCHHEM COJEpKAHUS
JTUCIUTUIMHBL.  bakamaBpbl  JEMOHCTPUPYIOT B  XOJ€ TPOBEPKA YMCHHE
aHATM3UPOBATH 3HAYUMOCTH U BBISBIATH CHICIUGUKY Pa3TUIHBIX TPOOJIEM U TEM B
pamMKax M3y4aeMOU JHUCIHIUIMHBI U €€ KOMIIOHEHTOB, 3HAaHWE HAYYHOU U y4eOHO-
METOIMYECKON JuTepaTyphl. TeKylas mpoBepKa 3HAHUN UM yMEHUN OakanaBpoB
TaK)Ke OCYIIECTBISIETCS Yepe3 MPOBEACHUE PsJia TPOMEKYTOUHBIX TECTUPOBAHUIA.
WToroBas aTrrectanus 1o AUCHUIUIMHE TPEANoNaraeT YCTHBIA 3a4eT WM dK3aMEH,
Ha KOTOPBIX MPOBEPSETCS YCBOCHHE MaTepualia, YCBOCHHE 0a30BbIX MOHSTHN
JUCITUTUTHHBI.

[Iporpamma coctaBiieHa B COOTBETCTBUH ¢ DeqiepanbHbIM TOCYJapCTBEHHBIM
oOpa3oBaTejbHBIM  CTaHAAPTOM BBHICHIETO OOpa3oBaHMsS TIO0 HAMPABICHUIO
noarotoBku  13.03.03  DHepreTuyeckoe  MalIMHOCTPOEHHUE U MPOdUIh
ABTOMaTU3UPOBAHHBIE YIHEPTETUUECKUE YCTAHOBKHU.

ABTOpBI

Crapumii npenoiaBaTesib
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kadeapsl «[IpombilieHHAs TETUIOYHEPTETUKAY N.JI. CaBenben

[Iporpamma  oOcyxmena Ha  3acemanuu  kadeapbl  «I[IpombimuieHHas
Termio3HepreTukay. [Iporokon or 26 mas 2022 r. Ne 11

CorJiacoBaHo:

3aBenyromuii kadenpoit «IIpombleHHas TETIOIHEPTreTHKAY
K.T.H., JJOIICHT JILA. MaprouuH

PykoBoautens OOII N.JI. CaBenneB
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CTpykTypa u cojep:kaHue IUCcHUIINHBI « TermiomaccooomMen»
10 HanpaBJieHUI0 NoAroToBkM 13.03.03 JHeprernyeckoe MAIMHOCTPOEHHE

[Tpunoxenue 1

Pasnen

Cemectp

Henensa cemectpa

Buner yauebHO# pabOThI, BKITIOUAS
CaMOCTOSITEIbHYIO paboTy
CTYACHTOB, H TPYIOEMKOCTb B yacax

Buasl camoctosTepHOM paboThI CTYACHTOB

@opmBbI aTTecTaluu

J | I/C | Jlab. | CPC | KCP

K.P. K.IL PI'P Pedepar K/p

Tema 1

Jleknus. [TprHUMTIBL
TEIIOMAacCOOOMEHA.

IIpakTryeckue 3aHATUSA

JlaboparopHas paboTa

Tema 2

Jleknus.
TennonpoBoIHOCTh

HpaKTI/I‘{eCKI/Ie 3aHATHA

7-12

12 15

Jlabopatopnas padota

N N RS

Tema 3

Jlexuna.  MHxkeHepHble
METO/IbI pacuéra
TEIIOMaccooOMeHa B
JHEPreTUYECKUX
YCTaHOBKaX

12-
17

15

HpaKTI/I‘IeCKI/Ie 3aHATHA

12

Jlabopatopnas padota

®dopma aTTecTanuu

18

Bcero gyacos mo
TUCITUTUTHHE B 4ETBEPTOM
ceMecTpe

18 36 9 45

Tema 4

Jlexknuga. KoHBEKTUBHBII
TEIIOMAacCOOOMEH

16




[MpakTrueckne  3aHATUSL
(Bblmaya  3ajgaHUsA  Ha
KYPCOBYIO paboTy)

12

Jlabopatopnas padota

Tema 5

Jlexmust. JByxda3nblii
Tem1000MeH

IIpakTuyeckue 3aHsATUS

7-12

12

JlaboparopHas paboTa

15

Tema 6

Jlexmus. TemmooOMeH

HM3IIYICHHEM

N (|| D [

IIpakTnueckue
(zamura
paboTHhI)

3aHATUSA
KypCOBOM

12-
17

12

Jlabopatopnas padota

15

®dopma aTTecTanuu

18

Bcero gyacos no
UCIUAIUINHE B IISITOM
ceMecTpe

18

36

45

Bcero gyacos o
JUCIHUIIIINHC

36

72

18

90

17




[Tpunoxxenue 2

MUHUCTEPCTBO HAYKHU U BBICILIEIO OBPA3OBAHMS POCCUUCKOM OEAEPAIIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHME BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

Hanpagnenue noarorosku: 13.03.03 DHepreTrueckoe MaIMHOCTPOCHUE
OII (mpoduiis): « ABTOMaTH3UPOBAHHBIC YHEPTETUICCKUEC YCTAHOBKI
®opma 00yueHus: oyHas

Kadenpa: «IIpombliieHHas TEMI0IHEPreTHKA

P®OH/J ONEHOYHbLIX CPEACTB
O IMCHUIVIMHE

«TermiomMmaccoooMeHn»

MockBa
2022



IHacnopTt ¢oH/a O1LIEHOYHBIX CPEACTB

Tabanma 1
K MPUIIOKEHUIO 2

TenmyiomaccoooMeH

OI'OC BO 13.03.03 DHepreTuyeckoe MAIIMHOCTPOEHHE

KOMIIETEHIIUA Ilepeyenb komMnonenToB | TexHoJiorus ®opma Crenenu ypoBHeii 0CBOeHHA
MHIAEKC OOPMYJIMPOBKA popmupoBanus OLICHOYHOT0 KOMIIeTeHI[M i
CpeACTBA
OIIK-3 | CnocoGeH mpuMeHAThH 3HATh: METOJIbI Jleknus, 3ader, HK3aMeH, ba3oBsIil ypoBeHb: criocoOeH

COOTBETCTBYIOLNHA (PHU3UKO- BBISIBJIICHUSA CEMHHApCKUe BBIIIOJTHEHHE JIEMOHCTPUPOBATh Oa30BbIC 3HAHUS B
MaTeMaTHIECKHi anmapar, €CTECTBEHHOHAYYHOU 3aHSTHS, pacdeTHOil paboThl | 00JIaCTH €CTECTBEHHOHAYYHBIX
MCTO/IB! aHaIN3a H CYLIHOCTH TIpOOJIEM, nabopaTtopHble 110 JIUCIMIUIMH, TOTOBHOCTD BBISBIIATH
MOZACTTHPOBAHITA, BO3HHMKAOIIMX B X0JI€ 3aHATUA, WHJVMBHUIYalbHOMY | €CTECTBEHHOHAYYHYIO CYIIHOCTb
;zgﬁz;i;ee?:arfbﬁom npogeccuoHaIbHON pelieHue 3a/1aHUIO0 npobiem, BOSHUKAIOLIAX B X0
HCCIIEZIOBAHNS TIPH PEIICHHH NEATEITbHOCTH CUTYaIlMOHHBIX npodeccuoHaNbHOM e TeNbHOCTH;
NpOGhecCHORATBHBIX 3a/a1 yMeThb: 00ecrieunBaTh 3aj1ad, IIPUMEHSATD JUIS UX pa3pelIeHus

TIPUMEHEHUE ISt CPC OCHOBHBIE 3aKOHBI €CTECTBO3HAHMS,

peleHus
€CTCCTBECHHOHAYYHBIX
po0OJieM OCHOBHEIE
3aKOHBI €CTECTBO3HAHHS,
METO/TBI
MaTeMaTu4YeCKOIro
aHau3a u
MOJICITHPOBAHHS,
TEOPETUYICCKOTO U
IKCTIIEPUMEHTAILHOTO
HCCIICI0OBAHHUSI

BJIa/IeTh: METOAaMHU
MaTeMaTHYECKOTO
aHaIM3a u
MOJCINPOBaHUA,
TEOPETHYECKOTO U
IKCIEPUMEHTATIHLHOTO

METO/Ibl MATEMAaTHYCCKOT0 aHaIu3a 1
MOJICTTUPOBAHUS, TCOPETHUICCKOTO H
HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS B
CTaH/IAPTHBIX MPOU3BOICTBEHHBIX
CUTYaIUAX

[ToBbIIEHHBIN YPOBEHB: CIIOCOOEH
JEMOHCTPUPOBATH 0A30BbIC 3HAHUS B
00J1aCTH €CTECTBEHHOHAYYHBIX
JIUCIIUILINH, TOTOBHOCTBIO BBISIBIIATH
€CTECTBCHHOHAYYHYIO CYITHOCTh
po0JieM, BO3HUKAIOIIUX B X0O/I€
po(heCcCHOHATLHOM JIeATEIIBHOCTH;
MPUMEHSTD JUISI UX Pa3perIcHUs
OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS,
METO/Ibl MATEMAaTHYCCKOr0 aHaIu3a 1
MOJICTTUPOBAHUS, TCOPETHYCCKOTO H
HKCIIEPUMEHTATILHOTO UCCIICIOBAHUS B




[Tpunoxenue 3

TunoBbie KOHTPOJIbHBIE 3aJaHUS UM HHbIe MATEPHUAJIbI, He00X0AUMbIe J1JIsl
OlleHKHU 3HAHMI, YMEeHUI1, HABBIKOB M (WJIN) ONbITA eSITeJIbHOCTH,
XapaKTepu3yIIHuX dTanbl (JOPMUPOBAHNS KOMIIETEHIIUI B IIpoLecce
OCBOEHUsI 00pa30BaTe/ILHOI NPOrpaMMbl B paMKaX Y4eOHOMH THCHHUIIMHBI

[TepeueHb nmpakTUYECKUX pabOT MO TUCIUILIMHE

No HanmeHnoBanue
n/m OLICHOYHOTO CPEJICTBA

Kpatkas xapakrepucTtuka
OLICHOYHOTI'0 CPEJCTBA

[TpencraBneHne OEHOYHOTO
cpenctsa B hOHI

1 | Pacuetnas pabora.
«KoHncTpynpoBanue u
pacder peKynepaTuBHOTO
TEIJI000OMEHHUKA

IIpakTuyeckas padora
HaIlpaBJI€Ha Ha
(dbopmMupoBaHUe YMEHU U
HAaBBIKOB I10 pacyeTy
TETJIO0OMEHHBIX aIlapaTos,
TEPMOAMHAMHYECKUX
IIPOLIECCOB U LIUKJIOB, HA
OLICHKY MX SHEPreTHYECKOU
3 PEKTUBHOCTH.

PesynbraTom paboTh
SIBIISTEOTCS BBIYHCIICHUS
KOHCTPYKTHBHBIX,
TETII0(U3UIECKUX U
THJIPABINYECKUX
napamMeTpoB
PEKyIepaTuBHOTO
TEII00OMEHHOT 0 anmnapaTa u
ero KIIJI.




[Tpunoxenue 4

TeMbI IO0KJIA10B

l. MeTo1b1 THTEHCU(UKAIIUU TEMI00OMEHA.

2. OCHOBHBIE NPEUMYLIECTBA U HEIOCTATKU OpPEOPEHUs MOBEPXHOCTEM
TEMI000MeHa.

3. Cdeppl npuMeHeHHs peKyTIepaTUBHBIX TEINIOOOMEHHBIX aIapaToB.

4. OcoOE€HHOCTH MPOEKTUPOBAHUS M SKCIUIyaTalluUd KOXYXOTPYOHBIX
TA.

5. Oco0eHHOCTH TPOESKTUPOBAHUS U IKCILTyaTalluu TUIaCTUHYATHIX TA.

6. Oco0eHHOCTH IPOEKTUPOBAHUSA U IKCILTyaTallui UCHapuTenbHbIX TA.

7. Oco0EHHOCTH TPOEKTUPOBAHUS W SKCIUTyaTallMd KOHJIEHCATOPHBIX
TA.

8. [IpumeHeHne  WMOHHOW  MMIUIAHTAUMW i1 MOJEPHHU3ALUU
NOBEPXHOCTEHN TEIIOOOMEHA.

9. Metoauku U3MEHEHUsI CBOMCTB MOBEPXHOCTEHN TEII000MEHa.

10. OcHOBHBIE BU/IbI TEIUIOHOCUTENEH Ha Mpou3BoACTBE U B chepe XKKX.

11. Macconepenaya Mexay TBEpAOW U ABMXKYILIEHCS KUAKON (ra30BOM)
dbazoii.

12. MarepuanbHbIi, TETJIOBOU OalaHCHI 151 KUHETUYECKUE
3aKOHOMEPHOCTH abCcopOIHUH

13. [TpuHIIMTIBL pa3eneHus: OMHApPHOW CMEeCH peKTU(dUKAIUEH.

14. PexTudukamnms MHOrOKOMIIOHEHTHBIX CMECEH.

15. OcoOGeHHOCTH MPOEKTUPOBAHMS U HKCILTyaTallul PEKTU(DUKAITMOHHBIX

anmaparoB.



[Ipunoxenue 5
IIpumepsl 3aaa4 1151 NPAKTHYECKUX 3aHATHI

3agauva 1: yacrs 1.

OnpenenuTs cpeiHee 3HaUYeHHE Ko UIMEeHTa TeIIOOTAAYN U KOJIHMYECTBO
NepeTaHHON TEIUIOTHI IIPHU TSYECHUH BOBI B TpyOe auameTpoM d = 40 MM 1 JUTHHOU
1 =3 ™M co ckopocThio W = 1 M/cek, eciiu cpeanssi Temmnepatypa Bojsl tr = 80 °C, a
TeMIlepaTypa CTEHKHU t, = 65 °C.

1/d 3HaueHus € U1l JAMUHAPHOTO PEeKUMa

Rer 1 2 5 10 15 20 30 40 50

2-10° 1,9 1,7 1,44 | 1,28 1,18 1,13 1,05 1,02

2-10* | 1,65 1,5 1,34 | 1,23 1,17 1,13 1,07 1,03

2-10* | 1,51 1,4 1,27 | 1,18 | 1,13 1,1 1,05 1,02

210 | 1,34 1,27 1,18 1,13 1,1 1,08 1,04 1,02

2:10°0 | 1,28 | 1,22 | 1,15 1,1 1,08 1,06 | 1,03 1,02

3apava 1: yacrs 2.

Kak wu3MeHutcs cpenHee 3HaueHue Kodh UIMEHTa TEIVIOOTAAYd U
KOJMYECTBO TEPENaHHOW TEIUIOThI, eciau TpyOa U30rHyTa BHUIE 3MEEBHKA
auamerpoM D = 1000 MM, a Bce Apyrue YCIOBHS OCTaHYTCS TaKUE K€ Kak B
MEPBOM YaCTH 3a]1a4H.

3agaya 2: Onpenenuth cpenHee 3HaYCHUE KOI(PPUIMEHTa TEIIO0TAAYH U
KOJIMYECTBO TMEPEIaHHOM TEMJIOTHI MPU TEYEHUHU BOABI B TpyOe muameTrpom d = 8
MM u anuHou 1 = 360 MM, eciiu pacxoa Bojabl coctaBisieT V = 108 n/4. Cpennsis
Temneparypa Boasl tr = 50°C, TeMnepaTypa CTEHKHU TpPyOHI t, = 30°C.

Re-103] 2,1 | 23 25| 3 |35 4 5 6 7 8 9 10

Ko 1,9 133 144 | 6 10 | 122 155]19,5] 24 | 27 | 30 | 33

3agaua 3: OnpenenuTh cpenHee 3HadeHHE KOAGOUIIMEHTA TEIUIOOTIAaYu U
KOJIMYECTBO MEpPEeAaHHOM TEIJIOTHl MPH TEUEHUHU TpaHC(HOPMATOPHOTO Macia B
TpyOe nuamerpom d = 10 mm u nmunoit 1 = 1,5 M, ecniu cpeansisi ckopocts w = 0,7
M/CeK, cpefHsisi Temmneparypa macia B Tpyde tr = 70 °C u cpemgusis Temreparypa
CTEHKH TpYyOHI t, = 30 °C.

3agaua 4: [lo tpy6e ¢ BHyTpennuMm amametpoM d = 30 MM Te4y€T Boja co
ckopocThio W = 1 M/cek, cpemusis temmeparypa Boubl tr = 180 °C, cpenHss
TeMIlepaTypa BHYTPEHHEU MOBEPXHOCTU CTeHKHU t, = 230 °C. Omnpenenutb
TUAPABIMYECKUM  KOI(POUIIMEHT CONMpOTHBICHUS KaHana &, Kod(pdUIMeHT
TETJIOOTAA4H O U yJIeTBHBIN TETIOBOM MOTOK ( OT CTEHKH K BOJIE.




[Tpunoxenue 6

BOHIJOCLI K 3K3aMEHY

1. TennonpoBOIHOCTb, TEINIO0OMEH, MACCOOOMEH, KUTICHUE.

2. Croco0sl TeIIo- U MaccomnepeHoca: TeIIONPOBOAHOCTh, KOHBEKIIHS,
usnydenue, mupysus.

3. OnpeneneHne OCHOBHBIX MOHSATUN: TEMIIEPATYPHOE IOJIE, TPAAUEHT

TEeMIIEPATYpPhl, TETIOBOM MOTOK, IJIOTHOCTh TEILJIOBOTO MOTOKA.
4. 3akoH Dypsbe.

5. JuddepeHunanbHoe  ypaBHEHHME  TEIUIONPOBOAHOCTH. Y CIIOBUS
oaHo3HauYHOCTH. KoadduimeHT remMnepaTypornpoBOJHOCTH.

6. [TepeHocC TEMIOTHI B INIOCKOM CTEHKE MPU MOCTOSTHHOM U IIEPEMEHHOM
KO2(pPUIIHEHTE TETUIOMPOBOIHOCTH.

7. Termonepenaya 4yepe3 OMHOCIOWHYK) M MHOTOCIOMHYIO IUIOCKYIO
cteHky. Tepmuueckue conporusiienus. Koadpuuuent reronepenaun.

8. [lepeHOC TEIUTOTHI B LWJIMHIPUYECKOW CTEHKE IPU NOCTOSIHHOM U
epEMEHHOM KO3 (PUIMEHTE TEIIONPOBOIHOCTH.

9. Tennonepenaya yepes OJHOCJIOWHYO u MHOTOCJIOMHYIO

UWIMHAPUYECKYIO CTeHKY. Kputuueckuil auameTp TEIUIoBOM u30JsuuH. BeiOop
3¢ HEKTUBHON U3OSIIUH MO €€ KPUTUUECKOMY TUAMETPY.

10. TemneparypHoe moJjie MpU HAIUYUU B TeEJI€ HUCTOYHUKOB TEILJIOTHI
(utacTuHa, HUIMHAPUYECKUN CTEPIKEHD ).
11. OpeOpenne TOBEPXHOCTH HArpeBa Kak Crocod HHTEHCU(PUKAINH

mpoliecca  Teruionepenaud. Temomnepenada uyepe3  OpeOpEHHYIO  CTEHKY.
Koadpumment apdpexruBHOCTH pedpa.

12. Hecrammonaphueie 3agadud TEIUIONPOBOAHOCTH. MeTon pa3acieHus
MEPEMEHHBIX PEIICHUS] JMHEWHOrO0 YypaBHEHHUs TemIonpoBoaHocTH (Dypebe).
be3pasmepnass (opma 3amauu 0 HECTAIMOHAPHOM TEMIIEPATypHOM TIOJIE€ B
oxnaxaaeMon miactune. Yucio buo. bespasmepnoe Bpems (uucino Oypre).

13. TeMneparypHoe T1oj€e B TMpoIecce OXJaxACHUs (HarpeBaHus)
OECKOHEYHO JJIMHHOTO LHUJIUHAPA U HEKOTOPHIX TNl KOHEYHBIX PAa3MEPOB.
14. 3anaya 00 OXJIAXKJIEHUU (HArpEeBaHHMM) MOJYOrPAHMYEHHOTO Tea Kak

MOJIe]lb HAYaJbHOTO TMEpUOJIa HECTAI[MOHAPHOW TEIUIONMPOBOAHOCTH  Tela
MIPOU3BOJIBHON (DOPMBI.

15. Perynspusiii pexum oxnaxiaenus. OmnpeaeneHue TEIIO(QU3NIECKUX
CBOWCTB MAaTEPUAJIOB METOAOM PETYJISIPHOTO PEXKUMA.
16. MatemaTudyeckoe ONnMcaHue MpoIecca KOHBEKTUBHOTO TEIUIOOOMEHa:

muddepeHnranbuble ypaBHEHHS YHEPTUH, IBUKEHUS, HEPA3PHIBHOCTH. Y CIOBUS
OJTHO3HAYHOCTH, YPABHEHUE TEIJIOOTIAYH.

17. be3pasMepHblii BUJ MAaTEMaTHYECKOTO OINKUCAHUS KOHBEKTHBHOIO
TeriooomMeHa. be3pazmepHbie KoMIuieKesl: unciio PeitHonbca, uucno I'pacroda,
yuciio Penes, uucino Hyccenbra.

18. PU3UYECKUE CBOMCTBA KUJIKOCTEM W Ta30B, CYLIECTBEHHBIE IS
mpoliecca KOHBEKTMBHOIO TersiooOMeHa. Kiaccudukaius TEIIOHOCUTENEH 1o



yucay [Ipanaris.

19. DKCIEpUMEHTAIBHOE U3y4EeHUE IIPOLIECCOB KOHBEKTUBHOI'O
TeriooomMeHa. TemaoBoe MoOJAEIUMpOBaHUE. OJEMEHTbl TEOpPUH NOJ00MS U
pa3MEpHOCTH.

20. TennooOMeH M CONPOTHUBICHHE NPH JIAMUHAPHOM M TYpOYJIEHTHOM
NOTPAHUYHOM CJIO€ Ha MJIACTUHE.

21. TemnooTnaya npu CBOOOJHOM JBUXKEHUU SKHJIKOCTH OKOJIO Tel
(rutactuHa, TpyOa), HAXOIAIIUXCA B HEOTPAHUUEHHOM 00BEME KUJKOCTH.

22. TemnooOMeH mpu JBUKEHUU TEIJIOHOCUTENEH B TpyOax M KaHalax.
[lepBoe Hayano TEPMOAMHAMHUKU HJisi TeueHUs B TpyOax. MecTHBIM U cpeaHuit
KO2(DPUIIMEHTHI TETIOOT/IAuH.

23. TemnooOMeH U COMPOTUBIICHUE NMPHU JIAMHUHAPHOM TEUYEHHH B TpyOe.
BsI3KOCTHBI U BSI3KOCTHO-TPABUTAIIMOHHBIN PEXXUMBL. TypOyIeHTHOE IBIIKCHHUE B
TpyOax. ®opmynsl MuxeeBa u [leryxosa.

24.  VnteHcudukanus KOHBEKTUBHOTO TEIJIOOOMEHAa TMpU TEYCHHUH
TEIUIOHOCHTENS B TpyOax U KaHajax.

25. TeroodMmeHn mnpu KoHAeHcauuu mnapa. [lnéHouHas w  KanenbHas
KOHJIEHCAIHSl.

26. TerooOMeH 1pu  KuaneHuu kuakocte. KpuBas — kuneHwus.

[Ty3pIpbKOBOE M IUIEHOUHOE KUIMeHUEe. Kputnueckuii paanyc my3sipbka. CKOPOCTh
pocta my3bipbka. OTPBIBHOM AMAMETp My3bIpbKa. HacToTa OTphIBA MYy3bIPHKOB.

27. Kunenne B T1pyOax. Pexum TeueHHMs TMapOKUIKOCTHOW CMECH.
['inponuHaMuka M TeI000MEH MPU KUTICHUH B TpyOax.

28. Krnaccuduxkanus TeniooOMeHHBIX anmnapaTosB.

29. YpaBHeHUs TEIIOBOTO Oananca 51 TEIUIoNEpeAaUn.

Cpennenorapupmuueckuii temnepaTypHblid  Hamop. [IpAMOTOK, TPOTUBOTOK,
CJIO’KHBIE CXEMBI JBHXKEHUSI TEIJIOHOCUTEIIEH.

30. KoncTpykropcknii " IMOBEPOYHBIN TEIIOBBIE pacueTsl
pEKynepaTUBHOro TermiooOMeHHrKa. CpaBHEHHE MPSAMOTOKA U IPOTUBOTOKA.

31. [TonsiTue 0 pacuére CMECUTETBHBIX TEINIOOOMEHHUKOB U O pacyére
pEreHepaTUBHbBIX TEINIOOOMEHHBIX aNNapaToB.

32. ®duznyeckas mnpupoja TeruoBoro usnydenus. Kiaccudukanms
MIOTOKOB HU3JIy4YCHHS.

33. WHTerpanbHble W CHEKTPAJIbHBIE  XAPAKTEPUCTUKU  SHEPrUU

H3JIYUYCHUA: IIOTOK, INIOTHOCTH ITOTOKA U MHTCHCHUBHOCTb H3JIYYCHMHA. I/IBJ'Iy‘-IeHI/IG
PCAIBHBIX TCJI, UACAJIBHBIC TCJIA.

34. [TonsaTe 0 MeTogax pacyéra CI0KHOTO TeII00OMeHa (paualiiOHHO-
KOHJIYKTUBHOT'O U PaJUallUOHHO-KOHBEKTUBHOTO).

35. Konnenrparnmonnas nuddysus (maccel). Bektop mioTHOCTH TOTOKa
macchl. 3akoH @uka. Kosddurmument nuddyszun. Tepmo u 6apoauddysus.

36. Huddepennnanbabie ypaBHEHUS COBMECTHBIX IPOIECCOB MAacCo- U
TerI000MeHa.

37. Macco- u TemI000MEeH TpU HCIAPEHUU B MApOTa30BYIO0 CpEy.

AnuabatHoe ucnapeHwe. Macco- U TemIooOMEH NpHU KOHACHCAIMM Tapa u3
napora3oBoi CMecH.



38. 3akon byrepa. OmnpeneneHue MOTJIONATEILHON CIOCOOHOCTH U
CTEIIEHU YEPHOTHI Cpe/ibl (IPOLYKTOB CTOPaHUs).

39. Jubdepennnanbapie  ypaBHEHUS KOHBEKTHBHOTO TEIIOOOMEHA.
['pannusbIE yCI0BUSA

40. Kpartkue cBenenus us rugpoauHaMuku. Ananorus lIpanarns.

41. Hecranmonapnass TEmIONpPOBOAHOCTb. AHAJIUTHYECKOE ONHUCAHUE
mporecca.

42. OcCHOBHBIE TIOJIOXKEHHSI TeIio- U MaccooOmeHa. Jluddy3nonHbie
nporieccel. Koaddurment nuddyzuu.

43. OcHOBHBIE BUIbI IEPEHOCA TETUIOTHI

44. VYpaBaenue Herotona-Puxmana. Koadduiment termoornayu.

45. Huddepenunanbubie ypaBHEHHS KOHBEKTHBHOIO TEIJIOOOMEHA B
IpUOIMKEHUU TIOTPAHUYHOTO CIOS.

46. ['uapaBnryeckoe CONPOTUBIICHUE TEMIIOOOMEHHBIX aIapaToB.

47. Kputnueckne TennoBble HArpy3KH NPU KUIIEHWH. TeIuiooTnaya Mnpu
TUIEHOYHOM KHUIIEHUHU.

48. Pacuér xoadduumenTa TemiooTnayn npu My3bIpbKOBOM KHIIEHUH B

oonbiom o0bEMe. Kputnueckre TerioBbie Harpy3KH MpY KUMEHUH. TeriooTaaya
pH IEHOYHOM KUTICHUH.

49. BekTop III0THOCTH TETIIIOBOTO MOTOKA.

50. CB00OO/1HAsI KOHBEKIIMS B OTPAHUYEHHOM 00bEME (IIeIH, 3a30Pbl).



ITpunoxenue 7
IIpumepsl TECTOBBIX 3aaHUI

1) Jns HarpeBa BOASHBIM NApOM  MCHOJB3YIOT IPEUMYIIECTBEHHO
HACBIICHHBIN U NIEPErpeThId BOASHON Map JaBJICHUEM:

1. no 1,4 Mlla;

2. 10 1,2 Mlla;

3. cBeiie 1,2 MlIla;

4. HEeT MpaBUJIbHBIX OTBETOB;

2) B coorBercTBUM C NpPUMEHSEMBIM JaBJICHUEM, HarpeBaHHE MapoM
OTPaHUYEHO TEMIIEPATYPOIL:

1. 120 °C;

2.195 °C;

3. 180 °C;

4. 190 °C.

3) HarpeBy BOASIHBIM NapOM COOTBETCTBYET BBICOKAasl yJeibHas TEIUIOTa
napooOpa3oBaHus (KOHACHCAIIMH) HACBIIIIEHHOTO BOJISHOIO Mapa:

1.1990-2160 xJIx/kr;

2.1990-2260 x/Ix/kT;

3. HET IPAaBUJIbHBIX OTBETOB;

4. 1390-2260 xJIx/kr.

4) HarpeBy BOASHBIM MMAapOM COOTBETCTBYET BBICOKMM KOIPPUIIUEHT
TEIUIOOTIA4YU OT KOHJICHCHPYIOIIETOCs BOJISHOTO Iapa:

1. 5000—-18000 B1/(M?K);

2. 5100-18000 Bt/(m?K);

3. 5000—18000 kBt/(M?K);

4. 500016000 Bt/(m?K).

5) Paznuyarot aBa crioco0a HarpeBaHus BOJISTHBIM MTAPOM:

1. HET MpaBUIIBHBIX OTBETOB;

2. «BIIAXXHBIM» U «KCYXHMY;

3. «IeperpeTbiM» U «HACHIIICHHBIMY;

4. «OCTPBIM» U «TITYXHUM).

6) Crnoco6 HarpeBa JABIMOBBIMM T'a3aMH HCMOJB3YETCs Ui HAarpeBa cpei 10
TeMIIepaTyp:

1. 180-1000 °C;

2.180-1100 °C;

3. HET IPaBUJIbHBIX OTBETOB;

4. 150-800 °C.

7) OcoOeHHOCThIO HarpeBa JbIMOBBIMU Ta3aMH SIBISIOTCS HEOOJbIINE
KO3 (PHUIIMEHTHI TETIIOOTAAYM OT ABIMOBBIX Ta30B K CTEHKaM alnapaToB:

1. 15-35 Br/(M’K);

2. 25-35 Br/(M?K);

3. 15-65 Br/(M’K);

4. 18-42 B1/(M*K).

8) HarpeB »>IeKTpHUYECKMM TOKOM B JIIEKTpONEYaX, HPUMEHSAIOT MpH



HE0OXOIMMOCTH HarpeBa MaTeprasoB BHIIIE:

1. 1050 °C;

2. HET NPaBUJIbHBIX OTBETOB;

3. 1000 °C;

4. 1100 °C.

9) Ilo cnocoOy mnpeoOpa3oBaHUs SJIEKTPUUECKON HHEPIMU B TEIUIOBYIO
pa3IMYaroT ANEKTPUUECKUE TIeUH:

1. conpoTuBIeHUsI, THAYKIIMOHHBIE;

2. CONPOTHUBIICHUS, UHAYKIIUOHHBIE U JyTOBbIE;

3. CONPOTUBIICHUS U 1yTOBBIE;

4. UHAYKUMOHHBIE U JYTOBBIE;

10) B onekTpuueckMx Tmie4ax CONPOTUBICHUS KOCBEHHOTO JICHCTBUS
HarpeBaHUe OCYUIECTBIIAECTCS A0 TEMIEPaTyphI:

1. 1100 °C;

2.1200 °C;

3. 1000 °C;

4. 1150 °C.

11) B anekTpuuecKkux UHIYKIMOHHBIX [€4axX HarpeBaHUe OCYIIECTBISAETCS:

1. MAarHUTHBIMU TIOJISIMU;

2. HET MPaBUJIBHBIX OTBETOB;

3. UHAYKITMOHHBIMU TOKaMH;

4. BBICOKOYACTOTHBIMH M3Ty4aTEIIIMHU.

12) B nyroBelXx me4yax HarpeBaHWE MAaTEpUAJIOB  OCYUIECTBISAETCS
AIEKTPUYECKON TYTrOM 10 TEMIIEPATyp:

1. 1200-1500 °C;

2.1300-1450 °C;

3. 1100-1600 °C;

4. 1300-1500 °C.

13) DnexkTpuyeckas gyra B JyTrOBBIX [T€4aX BOZHUKAET B:

1. unepTHOM cpene;

2. KUCJION cpefie;

3. razoo0pa3Hoii cpeje;

4. mpLIEBOM cpelie.

14) B 3aBUCHMMOCTM OT BpPEMEHM TIo0Ja U KIMMAaTUYECKUX YCIOBUH
OXJIQXJIEHUE BOJOW U BO3LYXOM OCYILIECTBIIAETCS:

1. HET MpaBUIIBLHBIX OTBETOB;

2. 10 20-30 °C;

3. ceeiae 20-30 °C;

4. no 10-25 °C.

15) Bona, oToupaemast u3 apTe3naHCKUX CKBKHH, UMEET TEMIIepaTypy:

1. 18-22 °C;

2.8-16 °C;

3.8-12 °C;

4.6,8—-12,2 °C.



16) B mporecce abcopOImm uMeeT MECTO MEPEeXOo] BEIISCTBA WM TPYMIIbI
BELIECTB!

1. u3 razoBo# (apoBoii) Gasel B KUAKYIO;

2. U3 ra3oBoii (mapoBoii) ¢a3bl B TBEPAYIO;

3. U3 *uaKou ¢assl B TBEPAYIO;

4. HET IPaBUJILHBIX OTBETOB.

17) B mporiecce pektudukaimy iMeeT MeCTO MePEX0/] BEIIECTBA W TPYIIIIHI
BELIECTB:

1. u3 xxuakou (as3sl B TBEPAYIO U HAOOOPOT;

2. U3 )KUJKOHU (ha3bl B MAPOBYIO U HAOOOPOT;

3. U3 razoBo# (ha3bl B )KUIKYIO U HA0OOPOT;

4. u3 )UKo (ha3el B MapoOBYIO;

18) B mporiecce 3KCTpaKIMu UMEET MECTO TIEPEX0/1 BEIIEeCTBA:

1. U3 ogHOM KuaKOH (has3wl B TBEPAYIO Gazy;

2. U3 ra3oBoii (ha3el B IPYyTyI0 KUAKYIO (Hazy;

3. U3 ogHOM KUJKOH (ha3bl B APYTYIO XKUAKYIO (azy;

4. u3 oHOM )uUKO0M (a3sl B ra3oByio (asy.

19) B nporuecce ancopO1uu BeliecTBa NepexosT:

1. HET MPaBUIIBHBIX OTBETOB;

2. U3 KuaKou (pa3bl B TBEPYIO;

3. U3 ra30Bo# (a3bl B TBEPAYIO;

4. U3 Ta30BOM WJIU KUJIKOU (a3 B TBEPAYIO;

20) B noHHOOOMEHHOM TIpOIIecCce BEIIEeCTBA MEPEXO/IAT:

1. u3 xxuaKoM (has3bl B ra30BYIO;

2. u3 Ta30BOM (pa3bl B TBEPIYIO;

3. U3 )uaKou (ha3bl B KOHICHCUPOBAHHYIO;

4. u3 )kuKou (ha3sl B TBEPIYIO.

21) B npotiecce CyIIKu UMEET MECTO MEePEXO0/] BIaru:

1. u3 TBepIOrO MaTepHaa B MapoBylo ¢azy;

2. U3 TBEPJIOTO BIAXHOI0O MaTeprasa B NapOBYIO WK ra3oBylo (asy;

3. U3 cyXoro marepuaia B Ira3oByto ¢asy;

4. HET IPaBUJILHBIX OTBETOB.

22) B mpotiecce KpUCTAITU3ALUK TPOUCXOAUT MEPEX0]T BEIIECTBRA:

1. u3 xxuakou assl B TBEpayIO hazy;

2. u3 xunKou (asel B amopdHyto hazy;

3. U3 XUIKOH (ha3bl B KPUCTAIUTMYECKYIO (azy;

4. u3 ra3oBoii (pa3sl B TBEpyIO (Hazy.

23) VYpaBHeHHE TPSIMOM, BBIpaXKalOIIee 3aBUCUMOCTh MEXAY pabouynmu
KOHIICHTPAIUSIMHU, HAa3bIBACTCS

1. pusnueckoil muHUEH mpoiecca;

2. DKCIIEpUMEHTAIBHOM JINHUEN IIPOLIeCCa;

3. paboueii TUHMEN Tpoliecca;

4. pacueTHOM JTMHUEN TIpoLecca.

24) MonekynspHas nud@ys3us B razax U pacTBopax >KUJIKOCTEH MPOUCXOJUT
B pe3yJbTare:



1. HeT MpaBUIIBLHBIX OTBETOB;

2. yHOpSAJOYEHHOI'O JBMKEHUS MOJIEKYJ, HE CBSI3aHHOIO C JABUKECHUEM
MIOTOKOB JKHUJIKOCTH;

3. IBUKEHUS MOJIEKYJI, CBA3aHHOT'O C IBUKEHUEM MOTOKOB KUIKOCTH;

4. XaOTUYECKOTO JBUKEHUS MOJIEKYJI, HE CBSI3aHHOT'O C JIBU’KEHHEM MOTOKOB
YKUJIKOCTH.

25) Koapdunment nuddy3un nokas3biBaer:

1. KaKoe KOIM4YeCTBO BemecTBa UG GyHIMpyeT Yepes MOBEPXHOCTL 1 M? Ipu
Pa3HOCTH KOHLIEHTpAIU HA PACCTOSHUU | M, paBHOUN €IUHUIIE;

2. KaKoe KOJMYECTBO BellecTBa MUPpGyHAUPYET B TeUeHue 1 ¢ mpu pa3HOCTH
KOHIICHTPAILIMI HA PAaCCTOSIHUU | M, paBHOM €UHULIE;

3. Kakoe KOJMYECTBO BemecTBa IU(GyHAMPYET yepe3 MOBEpXHOCTH 1 M? B
TeueHHUE | C mpu pa3HOCTU KOHUEHTPALMK HA pACCTOSIHUM | M, paBHOW €IUHUIIE;

4. xaKoe KOJMYECTBO BemecTBa JU(GPYHIUPYET uepe3 MOBEPXHOCTh | M* B
TeueHue 1 c.

26) B peanibHOM abcopOepe paBHOBecHe Mexay (pazamu:

1. nocturaercs;

2. He JOoCTUTraeTcs; +

3. IOCTUTaEeTCs C MOMOUIBIO HATPEBa;

4. nocTuraercs Mpu OXJIaXKICHUU.

27) YpaBHeHUE KOHBEKTUBHOMN 1U(y3un HEOOXOAUMO pelIaTb COBMECTHO C:

1. ypaBHenusimu nemxeHust HaBpe-CTokca;

2. HET NPABUJIbHBIX OTBETOB;

3. ypaBHenusimu boitnss-Mapuorra;

4. ypaBHeHusimu Jxxoyins-TomcoHa.

28) Tonmuna 1 Py3n0OHHOTO TTOJICJIOS paBHA TOJIIINHE
THJIPOAUHAMUYECKOTO JJAMUHAPHOTO TIOACIOS TIPH:
L.Pr'=2=2;
v
2.Pr'=—-=1;
v
3.Pr' =—-=1,2;
v
4. Pr' = o= 1,08.

29) ®uznueckas abcopOLus:

1. HeoOpaTuma;

2. XaOTUYHa,

3. HET NMPaBUJIbHBIX OTBETOB;

4. obpatuma.

30) 3akon [I'eHpu copaBeqIMB K pacTBOpaM TIa30B, KPUTHUYECKUE
TEMIIEPATYPbl KOTOPHIX:

1. HMXKE TemnepaTypbl pacTBOpa;

2. BBILIE TEMIIEPATypPbl pacTBOPA;

3. paBHBI TEMIIEPATypE PacTBOPA;

4. BplllIe TEMIIEPATYpPbl KOHJIEHCATA.
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