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1. Ilean ocBOeHHSI TUCHMILIMHBI

K 0CHOBHBIM 11€JIIM OCBOCHUS TUCIUIUIHHBI «TermioMaccooOMeH» cieayer
OTHECTH:

— ¢dopMHpOBaHWE 3HAHUN O COBPEMEHHBIX 3aKOHAX TEPEHOCAa IHEPTUU M
Macchl, 00 OCHOBHBIX TEIUIOTEXHOJOTHUECKHX M TEIUIO(DH3NYSCKUX IMapameTpax
TEIJIOMAaCCOOOMEHHBIX aIapaToB M YCTAHOBOK;

— HW3y4YeHHe CcrocoOOB MOBBIMIEHUA A(HPEKTUBHOCTH MPOIIECCOB MEpeHOca
DHEPIMM M MAacChl, BBIPAOOTKAa HABBHIKOB Y CTYJICHTOB CaMOCTOSTEIHHO
dbopmynupoBaTh M pemiaTh  3ajJadyd  pacyeTa M NPOSKTHPOBAHUS
TEIJIOMacCOOOMEHHBIX alapaToB U YCTaHOBOK;

— TIOATOTOBKAa CTYJACHTOB K  JEATCIbHOCTM B  COOTBETCTBUM  C
KBaJIU(UKAIIMOHHON XapaKTepUCTUKOM OakajaBpa Mo HANpaBJICHUIO, B TOM YHUCTIE
dbopMHpOBaHWE YMEHUU TO BBISBICHHIO HEOOXOAMMBIX YCOBEPIICHCTBOBAHWIN M
pa3paboTke HOBBIX, Oosiee A(h(PEKTUBHBIX METOJOB pacyeTa W MPOCKTHPOBAHUS
TEIJIOMAacCOOOMEHHBIX aIapaToB U YCTAaHOBOK.

K ocHOBHBIM 3ajayaM OCBOCHHS JUCHHUIUIMHBI «TermmoMaccooOMeH»
CJIeTyeT OTHECTH:

— BBIPabOTaTh HABBIKH Y CTYJACHTOB CaMOCTOATEILHO (hOPMYIUPOBATH 3aaUH
OTIpEICTICHUS] W OICHKHA TEINIOTEXHUYECKHX W TEINIO(PU3HUSCKUX ITapaMeTpPOB
TEIJIOMAacCOOOMEHHBIX alMapaToB U YCTAHOBOK;

— Hay4HUTh MBICIUTh CHUCTEMHO Ha MpPUMEpax MOBBIIICHUS YHEPreTHUYECKOM
3G ()EKTUBHOCTH TEIUIOMACCOOOMEHHBIX anmapaTtoB M YCTAaHOBOK C YYETOM
TEIIOPU3NYECKUX U TETUIOTEXHUUYECKUX XapaKTePUCTHK;

—  HAyuYdThb  aHAJU3UPOBaTh  CYIIECTBYIOIIME  METOJbl  pacyeTa
TEMJIOMAaCCOOOMEHHBIX allapaToB M YCTAaHOBOK, pa3paldaThiBaTh W BHEAPATH
HEOOXOJMMBIC HM3MCHEHHSI B WX CTPYKType C TO3WIMH  ITOBBITIICHUS
3 (HEKTUBHOCTH U SHEPrOoCcOEPEKEHUS;

— naTh WHGOPMAIIMIO O HOBBIX METOJaX pacyeTa TEIIoMacCOOOMEHHBIX
amnmapaToB M YCTAHOBOK B OTEYECTBEHHOW W 3apyOC)KHOW MPaKTHKE, Pa3BUBATh
CIIOCOOHOCTH OOBEKTHBHO OIICGHWBATh NPEHMYIIECTBA M HEJAOCTATKH TaKHX
METOJIOB, KaK OTCUECTBEHHBIX, TaK U 3apyO0CIKHBIX;

— Hay4YWTh AaHAJIM3UPOBATh PE3YJbTATHl pacdeTa TEIIOMacCOOOMEHHBIX
anmapatoB M yCTaHOBOK, MPOU3BOAHUTH MOMCK ONTHMU3AIMOHHOTO PEIICHUS C
MOMOIIIbIO BCEBO3MOXHBIX METO/I0B (DYH/IAMEHTAIILHOM U MPUKIIATHON HAYKH.

2. Mecto nucunmiunsl B ctpykrype OOII 6akanaBpuara

Hucuunnuna «TemmomaccooOMeH» OTHOCUTCS K YHCITy IPO(eCcCHOHATBHBIX
y4eOHbIX AMCLHMIUIMH 0a30BOM YacTHM OCHOBHOW 0OOpa3oBaTEIbHOM MpPOrpamMmbl
OakaniaBpuara.

«TenmomaccooOMeH»  B3aUMOCBsSI3aHa  JIOTUYECKH U COJEpKaTeIbHO-
METOJAMYECKH CO CIEAYIOIMMHU TUCUUIITMHAMU U nipakTukamu OOIT:

B yacTtu nukna gucuuIuine 0a30BOM 4acTH:



— OO611Me BONpOChl SHEPTETUKH;

— 'moporazonnnamuxka,;
— dusukKa;

— Texuuueckas TCPMOANNHAMUKA.

3. IlepedeHb ILIAHMPYEMBIX Pe3YyJbTATOB O0yUEHUS MO AUCIHUIJINHE
(Moay.110), COOTHECEHHBIE € MVIAHUPYEMbIMH Pe3yJibTATAMH OCBOECHHUSA
0o0pa3oBaTeIbHOI MPOrPaAMMBbI

B pesynbraTte ocBOeHUsA

JUCHUIUIMHBL  (MOAYJIA) y  OOydYarommxcs

bopMHpYIOTCS  CIEAYIOUME KOMIIETEHIIMM UM JOJDKHBI  OBITh  JIOCTUTHYTHI
CJIeIyIOLIUE Pe3yJIbTaThl O0y4YeHHs Kak dTan (OPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHITUMU:
Kon B pe3yabTarte IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHH S
KOMIIETEeHI[HHI O0CBOEHHS 1o JUCHHUILINHE
oOpa3oBaTeJIbHOM
NMPOrpamMmbl
o0yuaruuiics

JOJI;KEH 00J1a1aTh

OIIK-3 cnoco0eH

3HAThb:

JIeMOHCTPHPOBATH OCHOBHBIE 3aKOHBI €CTECTBO3HAHMSI, METOIBI
pUMEHEHHE MaTeMaTU4eCKOro aHaIN3a ¥ MOJICITUPOBAHUS,
OCHOBHBIX CIIOCOOOB | TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO
MOJTY4eHHS, UCCIIEeJOBAaHHS
npeoOpa3oBaHus, yMeThb:
TpaHCIIOpTa U UCIIOJIb30BaTh 0a30BbIC 3HAHUS B 00JIaCTH
WCTIOJIH30BAHUS €CTECTBEHHOHAYYHBIX JUCITUTUINH U BBISBIISTH
TEIUIOTHI B €CTECTBEHHOHAYYHYIO CYIIIHOCTb Ipo0ieM,
TETUIOTEXHHYECKUX BO3HHUKAIOIINX B X0JI€ MPOPECCHOHATTLHON
YCTaHOBKax U JeSITebHOCTH
crcTemMax BJIa/I€Th:
METOAaMU MaTeMaTHYeCKOro aHaJIn3a U
MOJICIIMPOBAHMS, TEOPETUIECKOTO H
HKCHEPUMEHTAIBHOTO UCCIIEOBAHUS
[1K-3 CrniocoOHOCTb K 3HATh:
BBITOJIHEHUIO OCHOBHBIE IPUHLIUIIBI COOpa M aHAJIN3a UCXOIHBIX
pacueToB u JAHHBIX JUIS TIPOBEJICHHSI SKCIIEPUMEHTA TI0 33JJaHHOM
MIOCTPOCHHIO CXEM METO/IUKE
OITJ mpu yMeTh:
UCTOJIb30BAHUHU MPOBOJUTH SKCIEPUMEHT O 33JJaHHOM METOIMKE,

TUIIOBBIX METOI0B

o0pabaTbIBaTh U aHAIM3UPOBATH MOTyYEHHbBIE
pe3yJbTaThI

BJIA/1€Th:

METO/IaMH aHaJIM3a MOJIYYEeHHBIX PE3yIbTaTOB C
MPUBJICYCHHEM COOTBETCTBYIOIIETO MaTEMATHIECKOTO
ammapara




4. CTpyKTYypAa U cofepKaHUe TUCHUIINHBI

OO0mast TpyI0EMKOCTh TUCIUATIIIMHBI COCTABIISICT 7 3a4€THBIX SIUHUIL, T.€. 252
aKajeMrueckux 4vaca (u3 HuX 36 uvaca — nekuuu, 18 vacoB — mabopaTopHbIE
3aHATHS, 72 Yaca — NpaKTUYECKue 3aHATus, 126 yacoB — camocTosiTenbHas padora
CTYJICHTOB).

Paznenbl pucuurmuael «TerioMaccooOMEH» HM3y4daroTCsl Ha YETBEPTOM U
MSTOM CEMECTpax.

Tpernii cemectp: nekuuu — 18 yacoB, ceMUHapCKuUe 3aHATHS — 36 4YaCOB,
nabopaTopHbie — 9 yacoB, hopma KOHTPOJIA — 3aUET.

YeTBepThlii ceMecTp: JIEKIUU — 18 4acoB, ceMUHApPCKUE 3aHATUS — 36 4acoB,
nabopaTopHbie — 9 yacoB, hopMa KOHTPOJIA — HK3aMEH.

CtpykTypa U coaepxaHue TUCUUILTUHBI «TernoMaccooOMen» Mo cpokaMm u
BUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Conep:kanue pas3aeioB TUCHUILTHHBI

IIsaTeIil cemecTp:

Tema 1. IIpuHIMIBI TENJIOMACCOO0OMEHA

3aKoHBI  IEepeHoca TEIUIOThl, BEIIECTBA, HUMIIyJbca. TemIooOMeH.
Temneparypnoe mone. M3orepmsl. ['pagument Ttemmeparypbl. IlmoTHOCTB
TEIJIOBOTO IOTOKA. 3aKOH TEIuIonpoBoHOCTH PDypbe. KOHBEKTMBHBIN NEpEHOC
sHeprun. MaccooOMeH. KoHneHTpaiuss KOMIOHEHTOB cMmecd. [1moTHOCTh moTOKa
macchl. 3akoH aupdy3un @Duka. OHTampnus cMecd. KOHIYKTUBHBIM MOTOK
HEpruM npu Hammuuu Auddys3uu. 3akoHbl coxpaHeHus. Juddepennumanbhble
ypaBHEHHUs TersioMaccooomeHa. OOmas ¢opma 0anaHCOBOrO ypaBHEHUS. 3aKOH
COXpPaHEHUS MacChl, YPaBHEHHE HEPA3pbIBHOCTH. 3aKOH COXpaHEHHs |-
KOMITOHEHTA, YpaBHEHHE KOHBEKTHUBHON AU (dy3un. 3aKOH COXPAHEHHs] YHEPTUH,
YPaBHEHHE OHHEPrUM. 3aKOH COXPAHEHHsSI HWMITYJbCA, YPABHEHUE JIBUIKCHUS.
Cucrema muddepeHInanbHbIX ypaBHEHUH KOHBEKTHMBHOIO TEIJIOMAacCOOOMEHa.
TepMoanHaMHUUYECKHE COOTHOLIEHUS M CBOMCTBA TEMJIOHOCHUTEIIEH.

Tema 2. Ten1onmpoBOIHOCTH

JuddepennmanbHoe ypaBHEHHE TEIJIONPOBOIHOCTU. KpaeBbie yCIOBUSL.
Tunbl  rpaHuyHbIX  yciaoBuid.  OJHOMEpHbIE  CTAlMOHApHBIE  3aJayu
teronpoBoaHocTU. [lnockas crenka. unmungpuueckas crenka. Cdepuyeckas
creHka. Termmonepenada. Kputnueckuin guamerp uzonsuuu. [IpuHUmnb
uHTeHCcHu(UKauu Teronepenadn. Murencudukanus mocpeacTBOM OpeOpeHusl.
TeronpoBOHOCTh BAOJIb CTEPKHS. TEmIOnpOBOAHOCTh TEJN C BHYTPEHHUMU
MCTOYHHMKAMU TeIUIOThL. [limockoe Teno. [unuunpuueckoe teno. HecrtannonapHas
TEIUIONPOBOAHOCTh. JuddepeHunanbHpie ypaBHEHHST W KpaeBble YCIOBUSI.
[Inactuna. Hunuaap. HectammonapHas TeIIONPOBOJAHOCTh TeJ, 0Opa30BaHHBIX
MEPECEYEHNEM IIJIACTUH U HWIMHAPOB. YHUCIEHHBIE METOABI TETJIONPOBOIHOCTH.
Meton  KOHTpOJIbHOTO  oObema ISl  TMOJYy4YEHUST  KOHEYHO-Pa3HOCTHBIX
arMnmpoOKCUMAalMid YpaBHEHUSI TEMJIONPOBOAHOCTU. SIBHBIC W HESIBHBIC YMCIICHHbBIC



MeToabel. Merton ITPOT'OHKMU. O630p MAaTCEMATHYCCKHUX IIaKETOB A YHMCIICHHOI'O
aHaJIn3a.

Tema 3. WHxeHepHble MeTOAbI pacdyéra TemjioMaccooOMeHa B
JHEPreTHYeCKUX YyCTAHOBKAX

Pacuér TemnooTaaun B 3JEMEHTax TEIUNIOOOMEHHBIX YCTPOMCTB. MeToIbl
nonobus u pasmepHocTed. TermnooTaaya npu Npoa0JIbHOM OOTEKAHUU TUIACTHHBI.
Temnoornada B nomepeyHo-o0TEKaeMbIX Iyuykax TpyO. Temnoorgaua B TpyOax.
TemooOMeH 1 CONPOTUBJIEHHUE MPU TEUEHUH B KOJIBLIEBBIX KaHajaX. TenaoooMeH
U CONPOTHUBIIEHUE NPHU MPOJOJBHOM OOTEKaHuM IydkoB TpyO. Temnoornaua mpu
cBOOO/IHON KOHBEKUMU. MHTeHcH(puUKanus TeriooOMeHa. AHaJIOTHs IPOLIECCOB
TEIU10- U MaccooOMeHa. OCHOBHBIE COOTHOIIEHHUSI JIJIsl pacy€Ta TEeII000MEHHUKOB.
Tunsl TEmIOOOMEHHUKOB U CXEMbl JBUWKEHHUS TeIUIOHOcuTeNneld. M3MmeHeHne
TEMIIEPATYP TEIIOHOCUTENEN M CPEIHUM TEMIIEPATYyPHBIM HAIOP ISl IPSAMOTOKA,
NPOTUBOTOKA W TNEPEKPECTHOro TOKa. DP(PEKTUBHOCTh TEIIOOOMEHHHKA.
TemnoBoit u TUIPABINYECKUI pacuér TEMJIO00OMEHHUKOB. MeTtoabl
UHTEHCU(UKAuU  Teryonepenadyd.  Meroabl  OUEHKM  SHEPreTHYECKOU
3 PEeKTUBHOCTU TEINIOOOMEHHUKOB.

Ilecroii cemecTp:

Tema 4. KOHBEeKTHMBHBIN TEINJIOMAaCCO00OMEH

Teopuss  morpanmynoro  ciod. OueHka  MOpAAKa  BEJIMYMH B
nuddepeHINaIbHbIX YPAaBHEHUAX KOHBEKTHBHOTO TEIIOOOMEHa Il TEUEHUH ¢
OonpmiuMu  uyuciaamu  PelfHonbaca.  YpaBHEHUS — NOTPaHUYHOIO  CIIOS.
[TpeoOpazoBanue mnoaoOus. ABTOMOJENbHBIE IEepeMeHHble. HHTerpupoBaHue
ypaBHeHuss @onkHepa - CKdH A8 NOrpaHUYHBIX clloeB. MHTerpupoBaHue
yYpaBHEHUSI TEIUIOBOIO TMOTPaHUYHOro ciosd. MHTerpupoBanue ypaBHEHUU
CBOOOTHOKOHBEKTHBHBIX TMOTPAHUYHBIX CJ0€B. VHTErpaiabHBI METOJ pEelIeHHUS
3a/1a4 MOTPAaHUYHOTO CJOsi. 3aKOHBI TPEHUs, TeIIo0OMeHa, MaccooOMeHa.
CraHpapTHbIe 3aKOHBI. YCIOBUS JAMUHApPHO-TypOyJleHTHOro mnepexona. Pacuér
TEIJIOOTAAYH TPHU Pa3IUYHBIX TEIJIOBBIX I'PAHUYHBIX YCJIOBHUSX Ha OOTEKaeMou
NOBEPXHOCTU. PacuéTHpie Monenu TypOyJIEHTHOCTM B 3ajJadaX KOHBEKTHBHOIO
TerooomMeHa. Mopenun mnytd  cMmemieHud.  JuddepeHuuansHoe  ypaBHEHUE
nepeHoca TypOyJieHTHO# sHeprun. Mogaens TypOyneHntHoctu k-eps. UucnenHoe
MOJICJIMPOBAaHME  KOHBEKTHMBHOI'O  TeIJIoMaccooOOMEeHa U yHHMBEpCalbHbIE
IPOrpaMMHBIE MTAKETHI.

Tema 5. IByx(da3Hblii Ten1000MeH

VYcnoBus AMHAMHUYECKOTO U TEIJIOBOTO B3aWMOJICUCTBUS HA MOBEPXHOCTHU
pazaena ¢a3z. CTpyKTypbl, pPEKUMBI U KOJIMYECTBEHHBIC XapaKTEPUCTUKU
nByx(}a3HbIX MOTOKOB. TeminooOMeH npu kurneHuu. Kpubbie kureHus. dusnka
kuneHus. Mojenu TermooOMeHa TP MYy3bIPbKOBOM KumeHuH. [L1oTHOCTH
IIEHTPOB MapooOpa3zoBaHusi. PocT my3bipbka Mapa B MEPEerpeTol KUIKOCTH.
Koadpdunmrent Ttemnoornaun mnpu  My3bIPbKOBOM  KUIIEHHH. PacueTHble
COOTHOIIIGHUSI JJIs1 KureHus: B OosbiioM oowbeMe. Kpusuc xunenus. [lnmeHounoe
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kunenre. Kumnenue B TpyOax. CTpyKTypa NOTOKAa M PEXKHUMbl KHUIICHUS.
JlnarHocTvKa KpU3HCOB KHUIIEHHS B 3aBUCUMOCTH OT JIaBJIEHHs, MAacCOBOM
CKOpPOCTH M mapocojepxkaHus. TemnooOMmMeH npu KoHaeHcauuu. llneHouHble
Te4eHHs. TeruiooOMeH Npu KOHACHCAIMM Ha TPaBUTALMOHHBIX JAMHUHApPHBIX
IUICHKaX KUJAKOCTU. ['paBUTallMOHHBIE TypOyJeHTHbIE TUIeHKH. CIBUTOBBIE
JaMuHapHBIe TUIeHKH. CHBUTOBBIE TYpOyJIEHTHBIE TUICHKH. PacyeT TpeHus Ha
Mex(azHOW  TpaHuIle. YHHBEpcaJbHBIE  aNlpPOKCHUMAlMM s pacuera
TersiooOMeHa mnpu  KoHAeHcanuu. KoHaeHcanus Ha  TpyOHBIX — ITydKax.
Konnencanuss B TpyOax. BnusHue npumeceil HEKOHJICHCUPYIOUIMXCS Ta30B.
KoHzmeHcanuss 1Opu  HENOCPEACTBEHHOM  KOHTAaKT€ Ha  CIUIOIIHBIX U
JTUCNIEPTUPOBAHHBIX  CTPYsIX OKUAKOCTU. Pacuér TeruomaccooOMeHa mpu
KOH/JICHCAI[MU MTapoTra30BOM CMECH.

Tema 6. Tennoo0MeH U3JIy4YeHHEM

OcHOBHBIE TIOHSATHS U  3aKOHbl. KOJIWMYECTBEHHbIE XapaKTEPUCTHKHU
u3nydyenus. Knaccudukanusa noTtokoB uznydeHus. 3akoH Kupxroda. 3akoHbl
U3ITy4eHHs] a0COIIOTHO YEPHOTo Tena. M3nmydeHne u mornouieHue HeYEPHBIX Tell.
TenmooOMeH  u3nmydeHWeM B mpo3pauHoit  cpene. [lonsitue  yrioBoro
ko3 duimenta wuznyudeHus. Pacuer yriaoBeix Ko3(Q(UIHMEHTOB. 3aMKHyTas
CUCTEMA ITOBEPXHOCTEH. AHAIMTUYECKHE PEIMIEHUS I HPOCTBIX CHCTEM.
[Ipumepsl, npuiIoKeHUs. PanvaniMOHHBIE M KOHBEKTHBHBIE TEILJIOBBIE ITOTOKHU.
['pannunblie ycnoBus. 3a1aya 0 paJualMOHHBIX 3aMOpo3Kax. 3ajaya 00 3KpaHHbIX
NOBEpXHOCTAX  HarpeBa. KommbelorepHoe  MonenupoBaHue.  TermnooOMeH
U3Ily4YEeHHEM B CHCTEME C M3JIyYAaloUMM M [ononjaromuMm rasoMm. Pacuer
U3IIy4YEHHsI W TOTJIOIICHMS T'a30B. YPaBHEHHUE IEPEHOCA U3IIyYECHHs. 3aMKHYTas
CHUCTEMa TOBEpXHOCTEH. PannannoHHO-KOHBEKTUBHBIA TEIJIOOOMEH B Kamepe
cropanus. KoMeroTepHOe MOAENUPOBAHUE.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

MeTonuka mpenogaBaHus TUCIUTUIMHBI « TermoMaccooOMen» U peanu3arys
KOMITETGHTHOCTHOTO TOAXOAa B M3JIOKCHHMM W  BOCIPHUATAM  MaTepuasa
MIpeayCMaTpUBACT HKCIOJB30BAHKUE CJICAYIOMNX AaKTUBHBIX M WHTEPAKTUBHBIX
dbopM TIpoBeNEeHMsS] TPYIIOBBIX, HHAUBUAYAJIbHBIX, AYJUTOPHBIX 3aHATHH ¢
COUETAaHWU C BHEAYJIUTOPHON paboTON C 1enbio (POPMUPOBAHUS U PA3BUTHS
1poheCCHOHAIBHBIX HABBIKOB O0YYAIOIINXCS:

— TMOJITOTOBKA K BBITIOJIHEHHUIO MPAKTUYECKUX PAa00T B ay/IUTOPUIX By3a U HA
MOTIIHOCTSIX TPEANPUATUN-TTAPTHEPOB;

— 3alMTa W WHAUBUAYaTbHOE OOCYXKICHHE BBIMOJHSIEMBIX JTaloOB
pacyeTHOTO 3a1aHMS;

— 00Cy>KJIeHHe U 3a1uTa pedepaToB 1Mo JUCHUILIUHE,

— MOJATOTOBKA, IIPEJICTABIICHUE U OOCYKICHHUE MPE3CHTAIMA Ha CEMUHAPCKUX
3aHATHSAX;

— OpraHm3aius W TPOBEICHHE TEKYIIEro KOHTPOJS 3HAHWW CTYICHTOB B
dhopme 6J1aHKOBOT'O TECTUPOBAHUS,



— TMPOBEJEHUE MHTEPAKTUBHBIX 3aHATUNA IO TMPOLEIype MOJATOTOBKH K
UHTEPHET-TECTUPOBAHUIO HA CAlTax: i-exam.ru, fepo.ru,

— WCTOJB30BAHNE HWHTEPAKTUBHBIX (OpPM TEKymiero KOHTpoJss B ¢opme
ayIUTOPHOTO U BHEAYAUTOPHOI'O UHTEPHET-TECTUPOBAHUS;

— TPOBEJICHWE MAacCTep-KJIACCOB 3KCIEPTOB M CIEUUAIUCTOB MO METOAaM
NPOEKTUPOBAHUA W pacyeTa TEIIOMAacCOOOMEHHOTO OOOpYyAOBaHUS, a TaKXKe
() PEKTUBHBIX METOJIOB €T0 ONTUMHU3AIUU.

VY nenbHbIN BeC 3aHATUN, TPOBOJMMBIX B HHTEPAKTUBHBIX (OpMax, orpe/ieieH
IJIaBHOW 1I€JIbI0  00pa30oBaTEbHOW MPOrpaMMbl, OCOOCHHOCTBbIO KOHTHHIEHTA
oOy4Jaronmxcst ¥ coiepKaHueM AUCHUILUIUHBI « TeromMaccooOMen» U B LIETIOM 110
JUCLHUIUIMHE COCTaBIsieT 56% ayAUTOPHBIX 3aHATHI. 3aHATUS MPAKTUYECKOTO
TUMa coCTaBISIOT 44% OT 00beMa ayIUTOPHBIX 3aHATUM.

6. OueHOYHBIE cpeacrBa AJd TEKYIIEro KOHTPOJIsA yCII€BaeMOCTH,
HpOMe)KyTO‘{HOﬁ aTreCTallum 110 uToraMm OoCBOCHUA JUCIHUIIJINHBI U yqeﬁﬂo-
MeToAu4YecKoe o0ecredyeHue CaMoCTOATeIbHOM paﬁ()Tl)I CTYACHTOB

B mporecce oOydyeHUs UCHONB3YIOTCS CIEAYIOMIME OIEHOYHBIE (DOPMBI
CaMOCTOATENBbHON pabOThl CTYJIEHTOB, OLIEHOYHbIE CPEACTBA TEKYILEro KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTALIUI:

- IOATOTOBKA U BBICTYIUICHHE HA CEMUHAPCKOM 3aHSITUU C JOKJIAJIOM Ha TEMY
«Metonpl MHTEHCHU(PUKAIKUU TEMJI00OMEHa» (MHAMBUAYAJIbHO JJISI KaXKJIOTO
oOyuarorierocs);

- BBIIOJIHEHUE KypcoBOro Impoekra «KoHCTpyupoBaHME U pacyer
pPEKyIepaTUBHOTO  TEIUIOOOMEHHUKa»  (MHAUBUAYAIbHO  JUIS  Ka)XJOro
oOydaromierocs).

OueHOYHbIE CpEACTBAa TEKYLIEro KOHTPOJS YCHEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3a7aHus B popMe OJIaHKOBOTO U (WJIM) KOMITBIOTEPHOTO
TECTUPOBAHMS, ISl KOHTPOJS OCBOEHUSI 00YYaIOIIMMUCS Pa3/iesioOB TUCUUILINHBL,
3aIllMTa OTYETOB MO MPAKTUYECKUM 3aJIaHUSM.

OOpa3ipl TECTOBBIX 3aJaHMM, 33aJaHUN paCUETHBIX pPadOT, KOHTPOIBHBIX
BOIIPOCOB M 3aJlaHUi Il TMPOBEAEHUS TEKYIIEro KOHTPOJs, MPUBEICHBI B
MIPUIIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB JIS MPOBEIeHUS MPOMEKYTOYHOM ATTECTANNH
00y4arouuxcs Mo JMCHUIINHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHUEM 3TANOB UX ()OPMHUPOBAHNS B
npouecce 0CBOCHUs 00pa3oBaTeJbHON MPOTrPaMMBbl.
B pe3yabraTe 0cBOCHUS TUCUMILIMHBI (MOaYJist) GopMHUPYIOTCS Caeayroue
KOMIIETEeHIIUN



Kon B pesyabTarte ocBoeHHMs 00pa3oBaTeIbHOH NIPOrPaMMbl
KOMIIETEHIIUH o0yuaroumuiicst 10J15KeH 00J1a1aTh
OIIK-3 croco0eH  JIEMOHCTPUPOBATh  INPUMEHEHHE  OCHOBHBIX  CIIOCOOOB
MOJTyYeHHs, NMPeoOpa30oBaHus, TPAHCIOPTa U HCIOJIb30BaHUS TEIUIOTH B
TEIUIOTEXHUYECKUX YCTAHOBKAX U CHCTEMax
I1K-3 CriocoOHOCTh K BBINOJIHEHUIO pacdyeToB M noctpoeHuto cxem OIIJl npu

HCITIOJIb30BaHHUHN TUIIOBBIX METOJ0B

B npouecce ocBoeHus 00pa3oBaTENbHON MPOrPaMMBbI TAHHBIE KOMIIETEHIIUH,
B TOM YHUCJI€ HMX OTACJIbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS TOSTATHO B XOJI€
OCBOCHHMSI OOYYAIOMIMMUCS JUCHUIUIMH (MOJYJiel), MPAKTUK B COOTBETCTBHH C
y4eOHBIM TUTAHOM U KaJIeHJapHBIM rpagukoM yueOHOTO mpoliecca.

6.1.2. Onucanue nokasarejed 1 KPUTEPUEB OLICHNBAHUS KOMIIETCHIIM,
(opMupyeMBIX 110 HTOTAaM OCBOCHHS TUCHUILINHBI (MOAYJIs), ONMCAHME HIKAJI

OIICHUBAHHUA

IToka3aTenem OLICHUBAaHUA KOMHeTeHHI/Iﬁ Ha pPa3jIM4YHbIX OJTallax HuX

dbopMupoBaHUsl  SBISIETCS  JIOCTHXKECHUE o0yyaromumMucs IJIAaHUPYEMBIX
pPEe3YyJIbTATOB O0YUECHUS MO AUCIUTLIUHE (MOAYJIIO).
OIIK-3 - cnoco0eH [eMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CHOCOOOB TMONyuYeHUS,
npeoOpa3oBaHusi, TPAHCIIOPTA U HMCIOJIB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAaHOBKAaX U
cUCTeMax
IMoka3aTennb Kpurepun ouennBanus
Ouenka Ouenka Ounenka Ouenka
«HEY/10BJIETBOPHUTE | «YJA0BJIE€TBOPHUTE «XOpOoIIo» «OTJIMYHO»
JbHO» (He JIbHO» (3a4TeHO) | (3a4TeHO) WiIN | (32a4YTeHO) UM
3a4TEeHO0) WIH WM HU3KOM MOBbINIEeHHbIH BBICOKMI
OTCYTCTBHE YPOBEHb YPOBEHb YPOBEHb
copMupoBaHHOCT OCBOEHUS OCBOEHUS O0CBOEHUA
U KOMIIETEeHIMHU KOMIIeTEeHIIUHT KOMIIETCHIIMH | KOMIETeHIIUH
3HATh: OO6yuaromuiics OO6yuaromuiics OOyuaromuiica | OOyyaromuiics
Mertoabl JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET | IEMOHCTPUPYET
BBISIBJICHUS MOJIHOE OTCYTCTBHE | HEIMOJHOE YaCTUYHOE MOJTHOE
€CTEeCTBEHHOHA | WJIU COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
YYHOU HEJI0OCTaTOYHOE CJIETYIOIINX CJIETYIOIINX CJIETYIOIINX
CYIIHOCTHU COOTBETCTBHUE 3HaHWI: METO/IBl | 3HAHWM: 3HaHUI: METO/bI
npo0Jem, CJIETYIOIINX BBISIBJICHUS METO/IbI BBISIBIICHUS
BO3HHMKAIOIIUX | 3HAHUH: METO/bI €CTECTBEHHOHAYY | BBISIBIICHUS €CTECTBEHHOHAY
B X0JIe BBISIBJICHUS HOM CYIITHOCTH €CTECTBEHHOHA | YHOW CYITHOCTH
npodecCHoHab | €CTECTBEHHOHAYYH | TpobIieMm, YUYHOU npooieM,
HOM Ol CYIITHOCTH BO3HHUKAIOIIHX B CYIIHOCTH BO3HHUKAOIIHNX B
JIESTENIbHOCTH | TIpo0IieM, X0J1e npooiieM, XoJie
BO3HHUKAIOIINX B MPOECCHOHANIBH | BOSHUKAIINX | MpodecCHoHaTh
xozne OH JEATENIbHOCTHU. | B XOJ€E HOU
npodeccuoraibHo | JlomyckaroTes poQeCCHOHANb | IEATETLHOCTH,
1 1esTeNbHOCTH 3HAYUTEIbHbIE HOMI cBOOOIHO




OIINOKH, NESITEIIbHOCTH, | OTIEPUPYET
MPOSIBIISIETCS HO MPUOOPETEHHBI
HEJOCTAaTOYHOCTh | JIOMYCKAIOTCS MU 3HAHUSMHU.
3HAHUU, MO Py | HE3HAUUTEIbHbI
IOKa3aTelici, ¢ OIIMOKH,
oOyyaromuiics HETOYHOCTH,
UCTIBITHIBACT 3aTpyIHEHUS
3HAYUTEIIbHbIC npu
3aTpyJHEHUS MPU | AaHATUTHYECKUX
OTepUPOBAHUU orepanusx.
3HAHUSMU TIPH UX
nepeHoce Ha
HOBBIC CUTYAIIUH.
yMeTh: OOyuarommiics He | OOydarommiics OO6yuaromuiicss | OOydarommiics
OO0ecrieunBaTh | yMEET WU B JEMOHCTPHUPYET JEMOHCTPHUPYET | JEMOHCTPHUPYET
pUMEHEHHE HEJ0CTaTOYHOM HEIOJIHOE 4aCTUYHOE MOJIHOE
JUTSL PEIICHUS CTCTICHH YMEET COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
€CTeCTBEHHOHA | o0ecreunBaTh CIIETYFOIINX I (S13% 0111704 CJIETYIOIINX
YYHBIX [IPUMEHEHHUE IS YMEHUN: YMEHUN: YMEHUN:
npobiem pelieHus obecrieunBaTh obecrieunBaTh | 00ecreunBaTh
OCHOBHEIC €CTCCTBCHHOHAYYH | MPUMCHCHHE JUIS | PUMEHEHUE MIPUMCHCHUE
3aKOHBI BIX TIpOOIIEM peleHus JUTSL pEIICHUS VIS pelleHus
€CTECTBO3HAHMS | OCHOBHBIC 3aKOHBI | €CTECTBCHHOHAYY | €CTCCTBCHHOHA | €CTECTBCHHOHAY
, METOJIbI €CTECTBO3HAHMSI, HBIX TIpo0IIeM YYHBIX YHBIX MPOOIEM
MaTEeMAaTHYECKO | METOIbBI OCHOBHEIC 3aKOHBI | MPoOIeM OCHOBHBIC
ro aHaiIu3a u MaTEeMaTHUYeCKOTO | €CTECTBO3HAHMS, | OCHOBHbBIC 3aKOHBI
MOJICJTMPOBAHU | aHATIU3a U METO/IBI 3aKOHBI €CTECTBO3HAHHUS
a, MOJIeTTUPOBAHUS, MaTEeMaTHYECKOTrO | €CTECTBO3HAHUS | , METObI
TEOPETUYECKOT | TCOPETHYSCKOTO M | aHAJIHM3a , METOJIBI MaTEeMaTHIECKO
ou HKCIIEPUMEHTAJIBbHO | MOJCTUPOBAHUS, | MAaTEMaTUYECKO | IO aHAIHU3a U
IKCIIEPUMEHTAJ | TO MCCIICTOBAHUS TEOPETUIECKOTO U | IO aHAIN3a U MOJICTTUPOBAHUS
BHOTO HKCIIEPUMEHTAJbH | MOACTUPOBAHU | ,
WCCJIC/IOBAHHUS oro o, TEOPETUIECKOTO
UCCIICTOBaHMUS. TEOPETUYECKOT | U
Jomyckatorcs ou AKCIIEPUMEHTAT
3HAYUTEIIEHBIC OKCIIEPUMEHTA | BHOTO
OIINOKH, BHOTO UCCIIeTOBaHMUS.
MPOSIBIISETCS uccinenoanus. | CBoO6OIHO
HEJOCTAaTOYHOCTh | YMEHus OTepupyeT
YMEHHH, IO Py | OCBOCHBI, HO MIPUOOPETECHHBI
MOKa3aTenei, JIOTTYCKaIOTCS MU YMEHUSMH,
oOyJaromuics HE3HAYUTEIbHBI | IPUMEHSET UX B
UCTIBITHIBACT € OIIMOKH, CUTYaIUAX
3HAYUTEIIbHBIC HETOYHOCTH, MTOBBIIICHHON
3aTpyJHEHUS MPU | 3aTPyAHCHUS CJIOKHOCTH.
OTIEpUPOBAHUHT pu
YMEHHSIMH MPU UX | aHATUTHYIECKHIX
nepeHoce Ha orieparusx,
HOBBIC CUTYallUU. | IEPEHOCE
YMEHHU Ha
HOBBIE,
HECTaH/IaPTHBIC




CUTYaLUH.

BJIA1€Th: OOyuarommiics He | OOydaromuiics OO6yuatomuiicst | OOydarommiics
Mertomamu BJIaJICET WIIK B BIIaJIcET YaCTUYHO B IOJIHOM
MaTeMaTHYECKO | HEJOCTATOYHOM METOIaMH BJIaJIEET 00BeEME BiIaJIeeT
ro aHajau3a u CTEIIEHU BJIAJICET MaTeMaTUYECKOTO | METOJaMH METOIaMH
MOJICJIMPOBAHU | METOJAAMH aHajgu3a u MaTeMaTHYECKO | MaTeMaTHYECKO
o, MaTEeMAaTHYECKOTO | MOJCTUPOBAHUs, | IO aHaIM3a U ro aHajau3a u
TEOPETUYECKOT | aHaJlu3a U TEOPETUYECKOIO U | MOJCIIMPOBAHH | MOJICIUPOBAHUS
ou MOJICTTPOBAHUS, OKCIIEPUMEHTAIBH | s, ,
9KCIIEPUMEHTAJT | TCOPETHUECKOTO U | OO MCCJICJOBAHUS | TEOPETUYCCKOT | TEOPETUYECKOIO
BHOT'O AKCIIEPUMEHTAILHO | B HEMIOJIHOM ou u
HCCIIEIOBAHUS | IO MCCIIEIOBAHUS o0beMe, HKCIICPUMEHTA | SKCICPUMEHTAI

JIOTTYCKAIOTCS BHOT'O BHOTO

3HAYUTEIbHBIE HCCIIEIOBAHMS, | MCCIIEIOBAaHMS,

OIINOKH, HaBBIKU cBOOOJIHO

IIPOSIBIISACTCS OCBOEHBI, HO [PUMEHSIET

HEJOCTATOYHOCTh | JIOMYCKAIOTCS MOJTy9ICHHBIC

BJIaJICHHS HE3HAYUTEIbHBI | HABBIKU B

HaBBIKAMH 110 € OInOKH, CUTYaIUSIX

psny HETOYHOCTH, [TOBBIIIEHHOMN

IoKa3aTelieH, 3aTpyIHEHUS CII0KHOCTH.

OO6yuarommiics npu

HACIBITLEIBAET AHAINTUYECKHAX

3HAYUTEIbHBIE orepausx,

3aTpyJHEHUS MPU | IEPEHOCE

PUMEHECHUN YMEHHUH Ha

HAaBBIKOB B HOBBIX | HOBEIE,

CUTYAIIHSIX. HECTaHIapPTHbBIC

CUTYaIIUH.

IK-3 - Cnocobn

OCTb K BBIIIOJIHCHUIO paCUY€TOB U INOCTPOCHHUIO CXEM OHZ[ np
THITIOBBIX MCTOI0B

1 HMCIIOJIb30BaAHUH

3HATD:
OCHOBHEBIC
MIPUHIIMIIBI
coopa u
aHanu3a
NCXOJHBIX
MaHHBIX I
HPOBEAECHUA
IKCIIEPUMEHTA
10 3aJaHHOMI
METOJINKE

OO6yuarommiics
JICMOHCTPHUPYET
TIOJTHOE OTCYTCTBHE
Wi
HEJIOCTaTOYHOE
COOTBETCTBHE
3HAHUU

OO6yyarommiics
JIEMOHCTPHUPYET
HEIOJIHOE
COOTBETCTBHUE
3HAHUU:
Homyckatorcs
3HAUYUTEIIbHbIE
OIINOKH,
MPOSIBISAETCS
HEJI0OCTaTOYHOCTh
3HaHWUMH, 110 PAAY
IMoKa3aTelei,
oOydaromuics
WCIIBITHIBACT
3HAUYUTENbHbIE
3aTpyAHEHUS TIPH
ONEePUPOBAHUU
3HAHUSMU TIPH UX
nepeHoce Ha
HOBBIE CUTYaIlHUH.

Oobyyarommmiics
JIEMOHCTPHUPYET
YaCTUYHOC
COOTBETCTBHUE
3HaHUM, HO
JIOTTYCKAIOTCS
HE3HAYUTEIIbHBI
¢ OImuOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
aHAJTMTHYECKUX
oreparusx.

OO0yyarommmiics
JEMOHCTPHPYET
MOJIHOE
COOTBETCTBHUE
3HAHUM,
cBOOO/IHO
OTepupyeT
IPUOOPETEHHBI
MU 3HAHUSMHU.
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yMeTb: OO6yuatomuiics He | OOyvaronuiics OOyuarommiicss | OOydaromiics
MIPOBOJIUTH yMeeT WM B JIEMOHCTPHUPYET JNIEMOHCTPHUPYET | IEMOHCTPUPYET
OKCIIEPUMEHT HEI0CTaTOYHOM HEIIOJIHOE YaCTUYHOE MOJIHOE
10 3aJaHHOMI CTEINEHU yMEeT COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
METOJIUKE, BBIIIOJIHATH YMEHHIA.. TpeOyeMbIX TpeOyeMbIM
oOpabaTeiBaTh | TpeOyemble Jomyckarores YMEHUH:. YMEHHUSIM.
" JIECUCTBUSA 3HAYUTCIIbHBIC YMmenus CB000IHO
aHaJIM3UPOBATH OIIINOKH, OCBOEHEI, HO OTepUpyeT
MOJTy9YCHHBIC MIPOSIBIISICTCS JIOTTYCKAIOTCS MPUOOPETEHHBI
pe3yIbTaThI HEJIOCTAaTOYHOCTh | He3HAYMTENIbHBI | MM YMCHUSIMH,

YMEHHH, 110 pALy | € OIIHOKH, MPUMECHSIET UX B

MOKa3aTeJiei, HETOYHOCTH, CUTYaITUAX

oOyJarommuics 3aTpyIHEHUS MTOBBIILIEHHOM

HCIBITEIBAET npu CJI0KHOCTH.

3HAYUTEIbHBIC AHAJTUTHYECKUX

3aTpyAHCHUS TIPH | OTIEPALIHX,

OTIEpUPOBAHUH TIepeHoce

YMEHUSMHU MPU UX | YMEHUH Ha

IepeHoce Ha HOBEIE,

HOBBIC CUTYallUU. | HECTAHIAPTHBIC

CUTYaIUH.

BJIAETh: OO6yuaromuiicst He | OOyuarouiics Obyuaromuiica | OOy4aromuiics
METOIaMH BJIaJICET WIIK B BJIaJI€ET YaCTUYHO B IOJIHOM
aHalu3a HEIOCTATOYHOH METOdaMH U BlIageeT 00beMe BIaZeeT
MOJTy9EeHHBIX CTEIEHU BJIaJICET METOJIUKAMH B METOJIaMH U METOIaMH U
pE3yNbTAaTOB C | U3y4aeMbIMHU HETIOIHOM METOIUKAMH, METOAUKAMH,
MPHUBJICYCHUEM | METOIAMH. o0BeMe, HAaBBIKH CcBOOOIHO
COOTBETCTBYIO JIOTTYCKaIOTCS OCBOEHEI, HO MIPUMEHSET
IIEro 3HAYUTEIbHBIC JIOITYCKAIOTCS MOJTy9ICHHBIC
MaTeMaTH4YeCKO OIINOKH, HE3HAYUTEJIbHEI | HABLIKH B
ro amnmapara MIPOSIBIISETCS € OIIHMOKH, CUTYaITUSIX

HEJIOCTATOYHOCTh | HETOYHOCTH, MTOBBIIICHHOM

BJIaJICHHS 3aTpyIHEHUS CII0KHOCTH.

HaBBIKAMH 110 npu

pamy AHAJIUTHYECKUX

IIOKa3aTeew, onepanusx,

OO6yyarommiics nepeHoce

HCIIBITBIBAET YMEHUI Ha

3HAYUTEIbHEIC HOBEIC,

3aTpyJIHEHUS TP | HECTAaHAAPTHBIC

MPUMEHEHUN CUTYallUH.

HaBBIKOB B HOBBIX

CUTYaIlUsX.

[Ixane!
OITMCAHUE:

OLICHMBAHWA PC3YyJILTATOB HpOMC)ICYTOIIHOP'I arTrecraliuuy MU HX

dopma arrecTtauuu: 3a4€T B YETBEPTOM CEMECTPE, JK3aMEH B IISITOM

ceMecTpe.

dopMa IpOMeKYTOYHOM aTTecTanum: 3a4er (3 cemectp).

11




[IpomexyTouHas artecTaius oOy4arommxcsi B popme 3a4€Ta MpoOBOIUTCS IO
pe3ynbTaTaM BBIMOJHEHUS BCEX BHUIOB Y4YeOHOW pabOThHI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM TI0 JAaHHOW JWCIMIUIMHE (MOIYJII0), MPU 3TOM YYHTHIBAFOTCS
pe3yNbTaThl TEKYIIEro KOHTPOJIA YCHEBAEMOCTH B TedeHue cemectpa. OlieHKa
CTETICHU JTOCTMKCHHS OO0yYarOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOyYCHHUS TI0
JUCHUIUIMHE (MOJIYII0) MPOBOAMUTCS TMpenojaBaTesieM, BEAYLIUM 3aHATHS TI0
JUCUUIUIMHE  (MOIYJIK0)  METOAOM  d3KchepTHOM  omeHku. [lo  wuroram
MPOMEXKYTOUYHON aTTeCTAllMU 10 JUCIHUIUIMHE (MOJIYJII0) BBICTABISETCS OICHKA
«3aYTEHO» WJIM «HE 3aUTCHOM.

MIxana Onucanune
OLICHNBAHUSA
3a4TeHo BeimonHensr Bce BUABI y4eOHOW paOOTHI, MPEIyCMOTPEHHBIE YYeOHBIM

maHoM. CTyJIEHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHHM, HABBHIKOB
MPUBEJACHHBIM B Tabnmumax Toka3aTeleld, omepupyer MNpuoOpPETCHHBIMU
3HAHUSMH, YMCHHUSIMH, HABBIKAMH, TPUMCHSICT UX B CUTYaIMsSIX TOBBIIICHHON
cinoxHoctd. [Ipu 3ToM MOryT OBITH JOMYIIEHB HE3HAYUTENHHBIE OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS MPU aHATUTUYECKHUX OIEpaIusix, epeHOCe 3HAHUM
Y YMEHUU Ha HOBbIC, HECTaHAAPTHBIC CUTYAIUH.

He 3auteno | He BbinmosiHeH oquH miu Oosee BUIOB yueOHONH pabOThl, MPESyCMOTPEHHBIX
yueOHbIM M1aHoM. CTYZEHT JeMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HAHUH,
YMEHHUH, HABBIKOB IPHBEICHHBIM B TaOJMUIAX IOKAa3aTeNeH, IOIyCKaroTCs
3HAYUTENbHbIE OLIMOKH, MPOSIBIIAETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB
0 psily TOKa3aTesel, CTYIEHT UCIBITHIBAET 3HAYUTEbHBIEC 3aTPyAHEHUS TIPU
OIIEPUPOBAHUY 3HAHUSIMHU U YMEHUSIMU IIPHU UX NIEPEHOCE Ha HOBBIE CUTYALIUU.

dopmMa NPOMeKYTOUYHOM aTTecTAlUM: IK3aMeH (4 cemecTp).

[IpomexxyTouHas arrectanus oOydaromuxcs B popme sK3ameHa MPOBOIUTCS
M0 pe3yJibTaTaM BBIIIOJIHEHHS BCEX BUIOB yueOHOU pabOThI, MPEayCMOTPEHHBIX
y4eOHBIM IJIAHOM TIO JAaHHOW AMCIUIUIMHE (MOJYJIO), PU 3TOM YUYUTBHIBAIOTCS
pe3yNbTaThl TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTEMECHU JOCTUKEHUS OO0YYarONIMMUCS TUIAaHUPYEMbBIX PE3yJIbTaTOB OOYyYEHUS IO
JUCHUIUIMHE (MOJYII0) TPOBOAMUTCS TMpenojaBaresieM, BEAYLIUM 3aHATHS TI0
JUCUMIUIMHE  (MOIYJII0)  METOAOM  JKChmepTHOM  omeHku. [lo  wutoram
MPOMEKYTOUHOM aTTeCTAlMU MO JUCHUIUIMHE (MOMIYJ0) BBICTABISETCS OLICHKA
«OTIIUYHOY, «XOPOIIIOY, «YJIOBJIETBOPUTEIIBHOY WUJTU «HEYIOBJICTBOPUTEIIHHO.

K  npomexyTouHoll  arrecTaliid  JOMYCKAIOTCS  TOJIBKO  CTYJEHTHI,
BBITIOJTHUBIIIME BCE BHJBl Y4yeOHOH pabOThl, NPEAYCMOTPEHHBIE pabouei
nporpaMmoi mo aucuuiuiiHe «TermomaccooOMen» (MPOIUIM MPOMEKYTOUHBIN
KOHTPOJIb, BBITIOJIHUIM BeCh O00BEM 3aJaHUil Ha CEMUHAPCKUX 3aHATHSX,
BBICTYIIUJIU C JOKJIAJ0M Ha CEMUHAPCKOM 3aHSITUH)
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HIxaJjia oneHUBaAHUA Onucanne

OtiinyHO BreimmonHensl Bce BHIBI y4eOHOW pabOOThI, NpPEayCMOTPEHHBIE
yueOHbIM M1aHoM. CTyJEeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHMM, HaBbIKOB NPUBEIECHHBIM B TalnuIax IOKa3aTeleH,
onepupyeT NPHOOPETEHHBIMU 3HAHHUSAMH, YMEHUSMH, HaBbIKaMH,
IIPUMEHSIET UX B CUTyalUsX MOBBILIEHHON cioxHocTU. [Ipu 3TOoM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEJIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJIHEHUS NPU aHAJIUTHUYECKUX OlepalusX, epeHoce 3HAHUN U
YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYALIUH.

Xoporo CTyneHT MOKa3bIBa€T JOCTATOYHBI YypOBEHb TEOPETUYECKUX H
IIPAKTUYECKUX 3HAHUM, CBOOOJHO ONEpUPYET KaTeropHaJbHbIM
anmapaTtoM. YMeeT aHaJIU3UpOBaThb IPAKTHUUECKUE CUTYallUH, HO
JOIyCKAaeT HEKOTOpbIE MOTpeIHOCTH. OTBET IMOCTPOEH JIOTHUYHO,
MaTepuajl U3J1araeTcsi [paMoTHO.

VnosnerBoputenbHo | CTyA€HT 1OKa3blBa€T 3HAHME OCHOBHOIO JIEKIMOHHOTO U
MPaKTUYECKOro Marepuasia. B oTBere He Bcerga HPUCYTCTBYET
Joruka u3noxkeHusa. CTyIEeHT UCHBITHIBAET 3aTPYIHEHUS MPHU
MPUBEAECHUHN NMPAKTUYECKUX IPUMEPOB.

HeynosnerBopurensHo | He BbimonHeH oauH wid Oolee BHUIOB y4ueOHOW paboThI,
MPETyCMOTPEHHBIX Y4YeOHbIM IUIaHOM. CTyAEHT JAEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB MPUBEICHHBIM B
TabnuIax IOKa3aTese, IOMyCKAloTCd 3HAYUTENbHbIE OIINOKH,
MPOSBIIACTCS. OTCYTCTBME 3HAHUW, YMEHUH, HABBIKOB IO pSIy
HOK%aTeﬂeﬁ, CTYACHT MHCIIbITBIBACT 3HAYUTCIIBHBIC 3aTpyAHCHUA
IpU OMEPUPOBAHUU 3HAHMSIMH U YMEHHSIMH MpPHU MX MEepeHoce Ha
HOBBIC CUTYallUH.

@DOHIbI OLIEHOYHBIX CPEACTB MPEJCTABICHb B MNPHIOKEHUSIX K padouei
porpamme.
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AUCIHUNIMHBI

a) OCHOBHAas JiuTepatypa:

1. I'puropreB b.A., TemnmomaccooOMeH: y4eOHUK Il BY30B [DIEKTPOHHBIN
pecypc]: yueb. / I'puropneB b.A., IIpetkoB ®.D. — DnextpoH. naH. — MockBsa:
Wz narensckuit njom MOU, 2011. — 562 c.

2. AdanacreB HO.O. TexHuueckass TepMOAMHAMUKA U TEIUIOTEXHHKA!
cOOpHUK 3aJ1a4. [ DNEeKTPOHHBIN pecypc]: yueb. nmocodue / F0.0. Adanacwes, N.H.
JBopoBeHko. — DnekTpoH. naH. — Kemepoo: Ky3['TY umenu T.®. ['opOauena,
2011. —96 c.

3. Kozno B.I'. TemomaccooOMeH [DneKTpOHHBI pecypc]|: yded.-MeTo.
nocobue — DyekTpoH. 1aH. — MockBa: TYCVYP, 2012. — 15 c.

4. 1iBetkoB O.b. TepmoauHamuku W Teronepenada: MeTona. ykaszaHus K
KOHTPOJIbHBIM paboTaM [JIsi CTYAEHTOB. [DIIEKTPOHHBIN pecypc]: yued.-MeTo/I.
nocobue / O.b. IIsetrkoB, FO.A. JlanteB. — Onekrpon. man. — CII16.: HUY
NTMO, 2008. — 52 c.
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5. JwkoBa M.H. TemmoMaccooOMeH. DKCHEpUMEHTAIbHOE HCCIIEI0BaHUE
XapaKTEPUCTUK TEIUIOOOMEHA: ydeOHOe MocoOWe i CTYIEHTOB HAaNpaBIICHUS
noaroroBku  13.03.01  (140100.62) TermuosHepreTuka ©  TEIUIOTEXHHUKA
[DnexkTpoHHBIN pecypc]: yued. mocodue — DnekTpoH. naH. — Cankrt-IletepOypr:
CIIoIJITY, 2015. — 32 c.

6. [IpuMeps! 1 3a1a4u IO TEIUIOMACCOOOMEHY [DNEKTPOHHBIN pecypc]: yueo.
noco6ue / B.C. Jlorunos [u ap.]. — DnextpoH. nan. — Caunkr-IletepOypr: Jlanb,
2017. — 256 c.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Tapanosa JI.B. TernmooOMeHHbIe anmapaTbl 1 METOJIbI MX pacdeTa: ydeOHoe
nocobue [eKTpOoHHBIN pecypc]: yued. mocodue — DIeKTpoH. JaH. — TIOMeHb:
TromI ' HI'Y, 2009. — 152 c.

2. Temnodusuka, TEIUVIOTEXHUKA, TEIIOOOMEH. MexaHuka >KHUIKOCTeH U
ra3oB. JlabopaTopHbIii MPaKTUKYM [DJIEKTPOHHBIN pecypc]: yued. mocodue / B.A.
ApyTIOHOB [H 11p.]. — DnekTpoH. nan. — Mocksa: MUCHUC, 2007. — 85 c.

3. CopaBOYHUK MO TEMJIOOOMEHHBIM amnmnaparaMm NapoTypOMHHBIX YCTaHOBOK
[DnexTpoHHBI pecypc]: capas. / bpogos FO.M. [u ap.]. — DnexkTpoH. naH. —
Mocksa: U3parensckuii njom MOMU, 2017. — 480 c.

4. JlroxoBa N.H. I'a3onuHamMuyeckuii U TEIJIOBOM pacyeT TerI000MEHHOTO
arnrapara: METOJAMYECKHE YKa3aHusd [DJIEKTPOHHBIM pecypc|: METoA. yKa3. —
Onextpod. naH. — Cankrt-IletepOypr: CIIOIJITY, 2012. — 24 c.

5. UBanoBa M.B. COopHUK 3a7a4 MO TEIIO0OMEHY: yuyeOHoe mocobue st
CTYJICHTOB OYHOUM (popMbI O0OydeHHUs [DNEeKTpOHHBIN pecypc]: yued. mocodue —
Onextpod. naH. — Cankrt-IletepOypr: CIIOIJITY, 2012. — 72 c.

6. bakmanoBa B.I'. TemnooOMeHHble ammapaThl HU3KOTEMIIEPATYPHBIX
YCTAaHOBOK M CHCTEM TepMocTaTupoBanus. Yacte 1. «Anmaparbl TpyOuaToro u
MJIACTUHYATO- peOPUCTOrO TUMOBY [DIEKTPOHHBIN pecypc]: yuebd. mocodue / B.T.
baknanosa, [O.A. IlleBnu. — OnextpoH. maH. — MockBa: MI'TY um. H.D.
baymana, 2011. — 68 c.

7. Sros B.B. TemnooOMeH B oaHOda3HbIX cpenax M MHpu  (ha30BBIX
MpeBpalleHusX: ydeOHoe mocoOue isi BY30B [DJIEKTPOHHBIM pecypc]: ydeo.
nocobue — DNeKTpoH. AaH. — Mocka: U3narensckuit tom MOU, 2014, — 542
C.

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTePHET-PeCcypChI:

[TporpamMMHOe obecrieyeHre He TPEyCMOTPEHO.

HuTepHeT-pecypchl  BKIIOYAIOT  y4EOHO-METOAMYECKHE Marepuaigbl B
AJIEKTPOHHOM BHJIe, TpejactaBieHHble Ha cairte (http://lib.mami.ru/ebooks/ B
pasznene «bubmmorekay.

BapuaHTbI KOHTPOJIBHBIX 33IaHUU 10 JUCLUIIMHE PEACTABICHBI HA CANTaX:

http://i-exam.ru, http:// fepo.ru.

[Tone3nple  y4yeOHO-METOAMYECKHUE H  WHGOPMAIIMOHHBICE  MaTepHabl
IIPEJCTABJICHbl Ha calTax:

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

14


http://lib.mami.ru/ebooks/
http://i-exam.ru/
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

8. MaTepMaJILHO-TeXHI/I‘IeCKOC o0ecreueHue ANCHOUIIIMHBI

Cneunanu3upoBaHHas ydeOHas mnabopatopusi kadeapsl «lIpombinieHHas
teriosHepreTukay Aya. AB2406, ocHaiieHHas 1a00paTOPHBIMH YCTaHOBKAMMU:

- «Onpenenenue kodhduimeHTa TeMIepaTyponpoOBOJHOCTH CTAId METOJIOM
PEryJsipHOTO PEeKUMay;

- «Ompegenenne kod3pduiueHTa TeIonepeaayd Mpu  BbIHYKIECHHOM
TEUEHUHM KUJIKOCTH B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenre Kodp¢uUIMEHTa TEIUIONEpeNadyll METOJAO0M PETYJISPHOTrO
pexKUMa;

- «Onpegenenne Ko3(ppuuueHTa TEIIOOTAAYN MPHU MYy3bIPHKOBOM KHUIIEHUHU
YKUJIKOCTHU Ha IUIUHIPEY;

- «Onpenenenue kKo3pPuuueHTa TEMIONPOBOAHOCTA TBEPIBIX TEJI METOJIOM
HUJIUHAPUYECKOTO CIIOSD.

MynbTumenuiinas ayautopus kadenpsl «IIpoMbliuieHHAs TETTIOIHEPTETUKA»
Ayn. AB2415, ocHatieHHasi OpTTEXHUKON U MyJIbTUMEIMA CpeICTBaMU (TIPOEKTOP,
[IK u np.), skcnepumeHTaibHast koTenbHass Ha 6aze OAO BTU (Ha ocHoBaHuu
JloroBopa o corpyauaudectse) ¢ cuctemoit KMIT u aBTomatuku.

9.  MeTroauyeckne peKOMEHIALMH ISl CAMOCTOSTEIbHOM PadoThI
CTY/ICHTOB
1. Maprommn JILA., CennukoBa O.b., CasenseB W.JI. Meroanueckue
pPEKOMEHJAMM MO OpraHU3alMh  CaMOCTOSITENbHOW  pabOThl  CTY/IEHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «TemmosHepretnka W TEIUIOTEXHUKA,
npoduiib «TemnosHepreTHueckue yCTaHOBKH, CHUCTEMBI M KOMIUIEKCHDY. — M.:
M31-Bo MOCKOBCKOI0o moauTexa, - 46 c.

10. MeToaguvecKkue peKOMeHIAIUN sl PenoxaBaTe/is

[IpenogaBanue aUCHUIUIMHBI «TermmomMaccooOMEH» HMMEET CBOCH IICNbIO
03HAaKOMHUTH CTYJEHTOB C JIOCTIDKCHHSMHU B O0O0JIACTH NPHUKIAIHON (PU3HKUA U
CCTECTBCHHBIX HayK, JOOUTHCS YSICHEHHMS HMH OCHOBHBIX METOJOB pacuera
TEIJIOMAacCCOOOMEHHBIX YCTAaHOBOK, IIOpSIAKA WX TPUMEHCHHS, TPHUBUTH WM
MPAKTUYECKUE HABBIKM  MCIIOJIB30BAHMS ATUX 3HAHUM K  KOHKPETHBIM
MPOU3BOJICTBEHHBIM CUTYaIIUSIM.

[IpenoxaBanue qucuMIIMHEBL ocyuiecTBisiercs B coorBeTrcTBuu ¢ ®I'OC BO.

L]envro METOMYECKUX PEKOMEHIAINI SBJISIETCS MOBBIICHUE dY()PEKTUBHOCTH
TEOPETUYECKUX U TMPAKTUYECKUX 3aHATUM BCIEICTBUE Oojiee YETKOM HX
OpraHu3allMy MPEenoIaBaTesieM, CO3/IaHUs LEEBhIX YCTAHOBOK IO KaXI0W TeMe,
CUCTEMATH3allMM MaTepualia 1O KypCcy, B3aWMOCBSI3M TEM Kypca, IOJIHOTO
MaTepUaIbHOTO U METOJAMYECKOTO 0OecriedeHrst 00pa3oBaTeIbHOTO MpoIlecca.

Cpeocmea obecneueHust 0C80eHUsT OUCYUNTIUHDBL

[Ipy wW3ydyeHHH IUCHUIUIMHBI PEKOMEHAYETCS HCIOJIb30BATh CIIEAYIOIIHE

15


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

CpelicTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO U JOTIOJTHUTEBHYIO IUTEPATYPY;

— METOJIMYECKUE YKa3aHUs U TOCOOuS;

— KOHTPOJIbHBIE 3aaHus JIsl 3aKPEIJICHUSI TEOPETUUECKOT0 MaTepurarna;

— DJICKTPOHHBIE Bepcuu (eiepaIbHBIX 3aKOHOB, YU€OHUKOB U METOUICCKUAX
yKa3aHUW IS BBIMOJTHEHUS MPAKTHYECKHX pPabdOT W CaMOCTOSATEIHLHOW pabOTHI
OakazaBpoOB.

Memoouueckue pekomeroayuu no Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIJisi MakCMMalbHOTO YCBOECHHS JMCIHIUIMHBI PEKOMEHAYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH 00CYKJICHUS.

B kauecTBe METOOUKM TPOBENCHUS TMPAKTUUECKUX 3aHATUA MOXKHO
PEIOKUTD

1. Cemunap — oOCyXJIeHHE CYIIECTBYIOIIMX TOYEK 3PEHHUS Ha MpoOJIeMy U
MyTH €€ PEIICHUS.

2. Temaruueckue AOKIaAbl, TO3BOJSIONIME BbIpA0ATHIBATH  HABBIKU
MyOJWIHBIX BBICTYIIJICHUH.

JIJIsi MaKCHMAaJIbHOTO YCBOSHHWS IHUCIUIUIMHBI PEKOMEHAYETCS IMPOBEIACHHUC
MHUCHbMEHHOTO OMpoca (TECTUPOBAHME) MAruCTPOB MO MarepuajaM JICKUUH u
npakTudeckux padoot. [londopka BOmpocoB [Jisi TECTUPOBAHUS OCYILECTBIISIETCS HA
OCHOBE HM3YYEHHOIO TEOPETHUYECKOro Marepuana. Takod NOAXO0J TO3BOJISET
MOBBICUTh MOTHBAIMIO 0OaKajaBpOB TMPU KOHCIEKTUPOBAHUU JIEKIIMOHHOTO
Marepuana.

JIJist OCBOEHHMSI HaBBIKOB IMOMCKOBOM M MCCIIENOBATEIBCKON JIEATEIbHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WK pedepar mo BeIOpaHHON (CBOOOIHOM)
TEME.

Jlexyuu IpoOBOJATCS B OCHOBHOM MOCPEACTBOM METO/Ia YCTHOI'O M3JI0KEHUS C
AJIEMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

CemuHnapckue  3aHAmMus MOTYT HUMETh pasHble  Qopmbl  (pabota ¢
HCCIIEIOBATENIbCKON JIUTEPATYypOW, aHAIU3 JAAHHBIX HOPMATHUBHOW M CIPABOYHOU
JUTEpaTypbl, CIyIIaHWE JOKJIaJ0B W [ip.), BbIOMpaeMble MpenojaBaTeieM B
3aBUCUMOCTH OT UHTEPECOB 0aKaaaBpOB U KOHKPETHOM TEMBI.

Camocmosimenvras paboma 0OaxkajnaBpa BKJIIOYAET B CeOS  DJIEMEHTHI
pedepupoBaHUs U KOHCIIEKTUPOBAHUS HAYYHO-HCCIIEIOBATEIbCKON JIMTEPATYPHI,
MOATOTOBKM M HAMKMCAHUS HAYYHBIX TEKCTOB, OTPabOTKY HABBIKOB YCTHBIX
MyOJUYHBIX BBICTYTIJICHUH.

[TpoBepka kauecTBa yCBOCHUSI 3HAHUM B TEUEHHUE CEMECTpa OCYIIECTBIISETCS
B yCTHOH ¢opme, myTeM oOCyX ACHHUS IMpoOJieM, BBIBOJUMBIX Ha CEMHUHApax M
MMCbMEHHOM, ITyTEM BBITIOJHEHUs 0aKamaBpaMu pa3HbIX MO (OpPME U COMIEPKAHUIO
paboT ® 3amaHWi, CBSI3aHHBIX C TMPAKTUYECKHUM OCBOCHHEM COJCpIKAHUS
JTUCIUIUIMHBL.  bakamaBpbl  JEMOHCTPUPYIOT B XOJ€ TPOBEPKH  YMCHHE
aHAM3UPOBATh 3HAYUMOCTH U BBISBIIATH CHCIU(BUKY Pa3IMIHBIX MPOOJIEM U TEM B
paMKax M3ydaeMOH AMCITUIUITMHBI U €€ KOMIIOHEHTOB, 3HaHWE HAyYHOW M y4eOHO-
METOAMYECKON JuTepaTyphl. Tekyiias nmpoBepka 3HAHUM W yMEHUN OakanaBpoOB
TaKXe OCYIIECTBIISIETCSI Yepe3 MPOBEICHUE PsJia MPOMEKYTOUHBIX TECTUPOBAHUM.
Wtoromas aTrrecranusi 1Mo AUCIUILINHE IPEANOaraeT yCTHBIM 3a4eT WK SK3aMEH,
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Ha KOTOPBIX IIPOBEPACTCA YCBOCHHC MaATCpHajld, YCBOCHHUC 0a30BBIX ITOHSATHI
JUCIUITIIMHBI.

[Iporpamma coctaBieHa B cOOTBETCTBUM ¢ DeqiepanbHbIM TOCYJapCTBEHHBIM
o0Opa3oBaTeNbHBIM  CTaHAAPTOM BBICHIET0 00pa3oBaHMs IO HAMPABICHUIO
noaroroBku 13.03.01 «TemnosHepreTnka W TEIJIOTEXHHKa» H  IPOQHUIIIO
«TemnosHepreTHyecKknue yCTaHOBKU, CUCTEMbI U KOMILJIEKCHI».

ABTOPBI

[Tpodeccop kadeapst «IIpomblnuieHHas TEMI0IHEPTETUKA
1.T.H., mpodeccop C.I. Kopnees

Crapmmii ipeno1aBarTesib
kadenpsl «[IpombllIeHHAs TENIOIHEPTETUKAY N.JI. CaBenbes

[Iporpamma oOcy:xnena Ha 3acenanuu kadeapsl «lIpombliieHHas
TeriosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

3aBenyromuii kKadenpoit «IIpoMplIeHHAs TETUIOIHEPTETHKAY
K.T.H., IOLIEHT JLLA. Maprouux

PykoBomutens OOII E.A. Yyraes
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Crpykrypa u conepxkanue qJucuMIuIinHbl « Tenmsomaccoodmen»
no HanpasjeHno noaAroroBku 13.03.01 «TemiodHepreTuka U TEIJIOTEXHUKA)

[Tpunoxenue 1

Pazpnen

Cemectp

Henens cemectpa

Bunsl yue6HO# paboThl, BKIOUYAs
CaMOCTOATENbHYIO paboTy
CTYZICHTOB, H TPYAOEMKOCTh B 4acax

Buasl camocTosTenbHOM pa6OTI>I CTYACHTOB

(DOpMI)I arrTeCcrTanguu

J | I/C | Jla6. | CPC | KCP

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

Tema 1

Jlexius. [TpuHIUTIBL
TEIIoMaccooOMeHa.

[IpakTrueckue 3aHATUSA

1-6

JlaboparopHnas pabora

Tema 2

Jlekus.
TemnonpoBoAHOCTh

W W[ W[ W

HpaKTI/I‘leCKI/IC 3aHATHA

7-12

12 15

JlaGopartopHas paboTa

W | W

Tema 3

Jlekus. Nnxxenepuolie
METOIBI pacuéra
TEIIOMaccoOOMeHa B
SHEPreTHYECKUX
YCTaHOBKaxX

12-
17

15

HpaKTI/I‘leCKI/IC 3aHATHA

12

JlabopaTopnas pabota

®dopma aTTecTaluu

18

Bcero yacos o
JUCHUIIIINHE B TpeTI)eM
cemMecTpe

W] W W| W

18 36 9 45

Tema 4

Jlexkmusa. KoOHBEKTHUBHBIHM
TEIIOMacCcOOOMEH

18




IIpakTHdeckue  3aHATHS
(BpImaua  3amaHWs ~ Ha
KYPCOBYIO paboTy)

12

JlaGoparopHnas pabora

Tema 5

Jlexmus. JByxdazHbrii
TEILUIOOOMEH

HpaKTI/I‘leCKI/Ie 3aHATHA

7-12

12

JlaboparopHnas pabora

15

Tema 6

Jlekmust. TemmooOMen

H3ITy4YeHUEM

IIpaxTHueckue
(3amuTa
paboThl)

3aHATHA
KypCOBOM

12-
17

12

JlaGopartopHas paboTa

15

®opma aTTecTaluu

18

Bcero gacos o
JUCHUIIJINHE B ‘ICTBCpTOM
cemMecTpe

18

36

45

Bcero gacos mmo
JUCIMIIIIMHE

36

72

18

90

19




[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOI OENEPAIINN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHME BBICIIEI'O OBPA3OBAHNS

«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHFI IMOJINTEX)

Hanpasnenue noaroroku: 13.03.01 TermosHepreTuka u TEIIOTEXHUKA
OIT (mpodmiib): «TenmnosHepreTHIeCKHe yCTAHOBKH, CUCTEMBI U KOMILIICKCHI)
dopma 00yyeHus: ouHas

Kadenpa: «[IpoMbInieHHas TEIIOIHEPTETHKAY

®OH/J ONEHOYHbBIX CPEACTB
o IMCHUITJIMHE

«TemoMmaccoooOMeH»

MockBa
2022



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

TenjomaccoodOMeH

DI'OC BO 13.03.01 TenjioTexHHKA M TelJIOIHEPreTHKA

KOMIIETEHIIUH Ilepeuenb komnonenToB | TexHosorus d®opma Crenenu ypoBHeil 0CBOEHHUS
MHAEKC, ®OPMYJIUPOBKA dopmupoBanus OLIEHOYHOTI'0 KOMIIeTeH Ui
cpe/icTBA
OIIK-3 | cocobeH JeMOHCTPUPOBATh 3HATh: METO/bI Jlexus, 3ayeT, 3K3aMeH, ba3oBbIil ypoBeHB: CIIOCOOCH
HPUMCHCHUE OCHOBHBIX BBISIBJICHUS CEMUHapCKue BBIINIOJIHCHHE JIEMOHCTPHPOBATh 0Aa30BbIC 3HAHUS B
CIIOCO00B Moy eHus, €CTeCTBEHHOHAYYHOI 3aHATHS, pacyeTHOI paboThl | 00JIACTH €CTeCTBEHHOHAYYHBIX
npeodpasoBatus, TPaHCIOpTa CYLIHOCTH IIPOOIEM, 1a00paTopHBIE |0 JIMCLUILIAH, TOTOBHOCTD BHIABIIATE
1 HCTIOIB3OBAHMA TCILIOTLT B BO3HHUKAIOIIHX B X0JI€ 3aHATHSA, WHIUBUIYATbHOMY | €CTECTBEHHOHAYYHYIO CYIIHOCTh
;}iﬁ:ﬁ;gig}?ﬁfﬁ?&mx npodeccnoHanbHOM pelieHue 3aJJaHUIO0 npobiieM, BOSHMKAIOLIMX B XOZI€
e TeTbHOCTH CUTYaIlMOHHBIX PO eCCUOHAIBHON JeATEIHLHOCTH;
yMeTb: 00ecreunBaTh 3ajad, MPUMEHSITh JUISl UX pa3peIIeHUs
MPUMEHEHUE IS CPC OCHOBHBIE 3aKOHBI €CTECTBO3HAHMS,

pereHuUsI
C€CTCCTBCHHOHAYYHBIX
po0OyieM OCHOBHBIE
3aKOHBI €CTECTBO3HAHMS,
METOJIbI
MaTeMaTn4dcCKoro
aHan3a u
MO/ICTUPOBAHUS,
TEOPETUYECKOTO U
OKCIICPUMCEHTAJIBHOT'O
UCCIIEIOBaHHUS

BJIa/IeTh: METOAaMHU
MaTeMaTHYECKOTO
aHaIM3a u
MO/ICJIUPOBAHUS,
TEOPETHYECKOTO U
AKCIEPUMEHTATIHLHOTO

METO/bl MATEMaTUYECKOT0 aHAJIN3a U
MOJICIIMPOBAHUS, TEOPETUIECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIEJOBAHUS B
CTaHJAPTHBIX NPOU3BOJCTBCHHBIX
CUTYyaLHIX

[ToBbIlIEHHBIN YPOBEHB: CIOCOOEH
JIEMOHCTPUPOBATh Oa30BbIe 3HAHUS B
00J1aCTH €CTECTBEHHOHAYYHbIX
JUCLUIUIMH, TOTOBHOCTBIO BBISBIIATD
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po6JeM, BO3HUKAIOIIUX B X0/1€
poeCCHOHATBHON JEATETHHOCTH;
NPUMEHSTD JUIS UX pa3pelieHust
OCHOBHBIE 3aKOHBI €CTECTBO3HAHMUS,
METO/bI MATEMaTUYECKOT0 aHAJIN3a 1
MOJICIIMPOBAHMS, TEOPETUIECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIEJOBAHUS B




[IK-3

CrocoOHOCTH K BBITTOJIHEHHUIO
pacueToB U MOCTPOCHUIO CXEM
OII/] mpu ucoab30BaHUMN
TUIIOBBIX METOIOB

3HATh:

OCHOBHBIC ITPHHITUTIBI
cbopa u aHanm3a
WCXOJIHBIX TaHHBIX IS
MIPOBEICHUS
AKCIEPUMEHTA TI0
3aJJaHHOM METOJIUKE
YMETh:

MIPOBOJIUTH SKCIICPUMEHT
0 33JJAHHOM METOJIUKE,
o0OpabaTeIBaTh U
aHAJIM3UPOBATh
MOJIyYCHHBIC PE3Y/IbTATHI
BJIAJICTh:

METOJaMH1 aHaIn3a
MOJTYYCHHBIX
PE3yIbTaTOB C
[IPUBJICUCHUECM
COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO
amrmapara

Jlexius,
CEMHHapCKHe
3aHSTHSI,
nabopaTopHbBIC
3aHSTHS,
pelieHue
CUTYaIlMOHHBIX
3amay, CPC

DK3aMeH,
BBITIOJTHEHUE
pacuyeTHO# paboThI
o
HHIUWBHUIYaJIbHOMY
3a7aHUI0

bazoBeiit ypoBerb: CriocOOHOCTH K
IPOBEJCHUIO SKCIICPUMEHTOB 110
3aJJaHHOM MeTo/luKe, 00paboTKe 1
aHaJIN3Y MOJyYCHHBIX PE3yJIbTATOB C
MPUBJICYEHUEM COOTBETCTBYIOIIETO
MaTeMaTHYeCKOro anmapara.
IToBbIlIEHHBIN YPOBEHB: CIOCOOEH
BUJ/IOM3MEHHTH 33/IaHHYIO METONUKY
MMPOBCACHUA SKCIICPUMCHTA B CBA3HU C
paboTOl B HECTAaHIAPTHBIX YCIOBHSIX,
TOTOB K JIETAIBHOMY aHAJIA3y
MOJTYYEHHBIX Pe3yJIbTaTOB C
MIPUBIICYEHHUEM COOTBETCTBYIOIIETO
MaTeMaTUYeCcKOro arnmapara.




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHM, yMEeHUI1, HABBIKOB M (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

Ne Haumenosanue
n/m OIICHOYHOTI'O CPEJICTBA

Kpatkas xapakrepucTrka
OLICHOYHOI'O CPEJICTBA

[IpencraBieHne OLEHOYHOTO
cpencTtsa B hOHI

1 | Pacuernas paborTa.
«KoHncTpynpoBanue u
pacyeT peKynepaTuBHOTO
TEIUIO0OMEHHUKA

IIpakTnyeckas pabora
HalpaBJieHa Ha
(dbopMupoBaHUE YMEHUI U
HAaBbIKOB 10 pacyeTy
TETMJIO0OMEHHBIX aIapaTos,
TEPMOAMHAMHYECKUX
IIPOLIECCOB U LIUKJIOB, HA
OLICHKY MX JHEPreTHYECKOU
3 PEKTUBHOCTH.

PesynbraToM paboTh
SIBIISIFOTCS] BBIYUCIICHUS
KOHCTPYKTUBHBIX,
TETUTO(PU3NIECKUX U
THJIPABINYECKUX
apamMeTpoB
pEKyIepaTUBHOIO
TEI1000MEHHOT 0 anmnapara u
ero KII/I.




[Tpunoxenue 4

TeMbI TOKJIA10B

1. MeTop1 MHTEHCU(PHUKAIIUHY TEIII000MEHA.

2. OCHOBHbBIE MPEUMYIIECTBA U HEJOCTATKU OpeOpeHUs MOBEPXHOCTEH
TEIJI000MEHa.

3. Cdepbl nprMeHEHUS peKYNepaTUBHBIX TEINIOOOMEHHBIX aMapaToB.

4. OcoOE€HHOCTH MPOEKTUPOBAHUS M SKCILUIyaTalluu KOXKYyXOTpPYOHBIX
TA.

5. Oco0eHHOCTH TPOESKTUPOBAHUS U IKCILTyaTalluu TUIACTUHYATHIX TA.

6. Oco0eHHOCTH TPOESKTUPOBAHUS U IKCILTyaTalluu UCTIApUTENIbHBIX TA.

7. Oco0EHHOCTH TPOEKTUPOBAHMUSI M IKCIUTyaTallMd KOHJIEHCATOPHBIX
TA.

8. [I[pumeHeHne  WOHHOM  WMIUIAHTAUMM  JUII  MOJEPHU3ALUU
MOBEPXHOCTEHN TEMI00OMEHA.

9. MeTtoauku U3MEHEHUsI CBOMCTB MOBEPXHOCTEHN TEMI000MEHA.

10. OcHOBHBIE BU/IbI TEIUIOHOCUTEINEH Ha MTPou3BOACTBE U B chepe KKX.

11. Macconepenaya Mexy TBEPAOW M NBUXKYIICHCS KUIKOU (ra3zoBoi)
dazoil.

12. MarepuanbHbIi, TEIUIOBOM OastaHChI U KHHETUYECKHE
3aKOHOMEPHOCTH abcopOrmu

13. [IpuHIUIIBI pa3neneHus OMHAPHOU CMecH peKTU(UKaIEH.

14. PexTudukaiiys MHOrOKOMITIOHEHTHBIX CMECEH.

15. Oco0eHHOCTH MPOSKTUPOBAHUS U IKCIUTyaTAllUd PEKTUDUKAITMOHHBIX

anmnapaTos.



[Tpunoxenue 5
Ipumepsl 3a1a4 Il NIPAKTHYECCKUX 3AHATUHI

3amava 1: yacts 1.

OnpenenuTs cpeaHee 3HaAUYCHHE KOAPGUIMEHTA TETUIOOTIaYu U KOJIUYECTBO
nepeaHHON TEIUIOTHI IPH TeYSHUH BOABI B Tpyoe nuametpom d = 40 MM U ATHHOU
1 =3 M co ckopocThio W = 1 m/cek, eci cpemHss Temmneparypa Bojasl tr = 80 °C, a
TeMIlepaTypa CTeHKH t, = 65 °C.

1/d 3HaueHus € Ui JAMHHAPHOTO PEXKUMA

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

2104 | 1,65 1,5 1,34 | 1,23 1,17 1,13 1,07 | 1,03

2104 | 1,51 1,4 1,27 | 1,18 1,13 1,1 1,05 1,02

2:10* | 1,34 1,27 1,18 1,13 1,1 1,08 1,04 | 1,02

et |k |k [ | ek

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

3agauya 1: yacts 2.

Kak wu3MeHutcs cpenHee 3HaueHue KodhUIMEHTa TEIJIOOTAa4Yd U
KOJIMYECTBO TEPENaHHOM TEIUIOThI, €ciu TpyOa H30rHyTa BHUJE 3MEEBHKA
auametpoM D = 1000 MM, a Bce Apyrue YCIOBHS OCTAaHYTCS TaKue€ K€ Kak B
MEpPBOM YaCTHU 3aJa4H.

3apaua 2: OnpenenuTh cpeiHee 3HaUeHUE KOd(PUIIMEHTa TEIUIO0TAAud U
KOJIMYECTBO TMEPEIaHHON TEIUIOTHI MIPU TEYEHUU BOJBI B TpyOe auamerpoMm d = 8
MM u aiuHou 1 = 360 MM, eciiu pacxon Bojabl coctaBisieT V = 108 n/4. Cpennsis
TeMIiepatypa Bofsl tr = 50°C, TeMIiepaTypa CTeHKU Tpy6Obl t, = 30°C.

Re103|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

3apaua 3: OnpenenuTh cpenHee 3HaueHHE KOA(DOUIMEHTA TEIUIOOTIAaYu U
KOJIMYECTBO MEpeAaHHOM TEIUIOTHl MPH TEUYCHHHM TpaHC(HOPMATOPHOTO Macia B
TpyOe nuamerpom d = 10 MM u amunoit 1 = 1,5 M, ecnu cpenusisa ckopocts w = 0,7
M/CeK, cpefHsisi TemrepaTypa macia B Tpyoe tr= 70 °C u cpenusis TemrepaTrypa
CTEHKH TpyOHI t, = 30 °C.

3anaua 4: Ilo tpy6e ¢ BHyTpenHuM auameTpoM d = 30 MM Teu€T Boja co
cKopocThio W = 1 M/cek, cpemusas temmeparypa Boubl tr = 180 °C, cpennss
TeMIlepaTypa BHYTPEHHEW NOBEPXHOCTH CTeHKHU t, = 230 °C. Omnpexnenuthb
TUApPABINYECKU  KOADPHUIIMEHT CcOonmpoTUBIICHUS KaHama &, KOd(PQUIIMEHT
TEIUIOOTA4H O ¥ YEJIbHBIHN TEIJI0BOM MOTOK  OT CTEHKH K BOJIE.




[Tpunoxenue 6

BOHpOCbI K 9K3aMEHY

1. TennonpoBoIHOCTE, TETNIO0OMEH, MacCOOOMEH, KUTICHHE.

2. Croco0BI TEIIO- U MacCoIepeHoca: TeIUIOMPOBOIHOCTh, KOHBEKITHS,
u3iydyenue, 1uhPpysus.

3. OmnpeneneHrne OCHOBHBIX TOHSTHH: TEMIIEpaTypHOE ITOJIe, TPaguCHT

TEeMIIepaTyphbl, TEIUIOBOM MOTOK, MIOTHOCTh TETJIOBOTO MOTOKA.
4. 3akoH Dypse.

5. JudpdepeHunanbHoe  ypaBHEHHME  TEIJIONPOBOJHOCTU. Y CIIOBUSA
oJHO3HauYHOCTH. KoadduimeHT TemnepaTyporpoBOJHOCTH.

6. [TepeHoC TEMIOTHI B INIOCKOM CTEHKE MPHU MOCTOSIHHOM U IIEPEMEHHOM
KO3 pULIEHTE TEMIOMPOBOJHOCTH.

7. Temnonepenaya 4depe3 OMHOCIOWHYIO M MHOTOCIOMHYIO IUIOCKYIO
creHky. Tepmuueckue conporusienus. Koagpuuuent temnonepenayu.

8. [lepeHOC TEIUIOTHI B LMJIMHIPUYECKOW CTEHKE NPHU MOCTOSHHOM H
NepeEMEHHOM KO3(P(ULHUEHTE TEMIONPOBOTHOCTH.

9. Temmonepenaya  4yepe3  OJHOCIOMHYHD WM MHOTOCIOMHYIO

UUIMHAPUYECKYIO0 CTeHKY. Kputnueckuili auameTp TEIUIOBOM H30JALMH. BBIOOD
3¢ (HEeKTUBHON U30JIALUHU IO €€ KPUTUUECKOMY JUAMETPY.

10. TeMrneparypHoe IMoj€ NMPU HAJIUYMH B TeJI€ MCTOYHUKOB TETUIOTHI
(TutacTuHA, MUIHHAPUICCKUN CTEPIKEHBD ).
11. OpebOpeHne IOBEPXHOCTH HarpeBa Kak croco0 HHTEHCH(HUKAINH

mpoliecca  Teruionepenaud. Temomnepenaya uyepe3  OpeOpEHHYIO  CTEHKY.
Koadbdumuent addexruBHocTH pedpa.

12. Hecraunonaphueie 3amadd TEJIONPOBOAHOCTH. MeTon pasnesieHus
MEPEMEHHBIX pEIICHUs] JUHEHHOro ypaBHeHUsl TeronpoBogHoctu (Dyprwe).
bespasmepnass Qgopma 3amaud O HECTAIMOHAPHOM TEMIIEPATypHOM TIOJ€ B
oxJaxaaeMoi mactune. Yucio buo. bespazmeproe Bpems (uuciio Oypbe).

13. TeMneparypHoe Toj€ B TIpoIlecce OXJaxACHUs (HarpeBaHus)
OE€CKOHEYHO JJIMHHOTO IUJINH/APA ¥ HEKOTOPHIX TNl KOHEUYHBIX Pa3MepOB.
14. 3amaya 00 OXJNaKIEeHUU (HArpeBaHUM) MOJYOrPAHMYEHHOTO Tela Kak

MOJIENIb HAYaJbHOTO TIE€pUOJa HECTAIMOHAPHOW TEIUIOMPOBOAHOCTH  Telia
MIPOU3BOJIBHON (DOPMBI.

15. Perynspueiii pexxum oxnaxaeHus. OmnpeacneHue TEmIo(PU3NIECKUX
CBOMCTB MaTE€pHUAJIOB METOJIOM PETYJISIPHOTO PEXKUMA.
16. MaremaTudeckoe ONMCaHue Ipolecca KOHBEKTHBHOTO TEIIOOOMEHa:

muddepeHnranbuble YpaBHEHHS] YHEPTUH, JIBWIKEHUS, HEPA3PHIBHOCTH. Y CIOBUS
OJTHO3HAYHOCTH, YPABHEHUE TEIJIOOTIAYH.

17. be3pazMmepHbIiii BUJ MAaTEeMaTHYECKOrO OINKUCAHUSI KOHBEKTHBHOTO
TeriooomMeHa. be3paszmepHbie KoMIieKehl: yuciio PeitHonbaca, yucio I'pacroda,
yucio Penes, yucio Hyccenbra.

18. DU3UYECKUE CBOMCTBA KHUJIKOCTEM W Ta30B, CYUIECTBEHHBIC IS
npoliecca KOHBEKTUBHOIO TerioooMeHa. Kiaccudukaius TerIoHOCUTENeH o



yucay [Ipanaris.

19. OKCIIEpUMEHTAIbHOE ~ M3Y4Y€HHWE  MPOILECCOB  KOHBEKTUBHOTO
TermioooMeHa. TermuoBoe MoOAEIMpPOBaHUE. OJIEMEHTBl TEOpPHUM NOJ00MS U
pPa3MEpHOCTH.

20. TennooOMeH U COMPOTHUBICHUE NPHU JAMHUHAPHOM H TYpOYJIEHTHOM
MOTPAHUYHOM CJIO€ Ha IUTACTUHE.

21. TemooTnaya npu CBOOOJHOM JBHKEHUU >KHJIKOCTH OKOJIO TEJ
(rutactuHa, TpyOa), HAXOASIIMXCSI B HEOTPAaHUYEHHOM 00BEME JKUJIKOCTH.

22. TemooOMeH mpu JBUKEHUU TEIJIOHOCUTENEH B TpyOax M KaHallax.
[lepBoe Hayano TepMOAMHAMHUKU Jisi TeUeHUS B TpyOax. MecTHbI U cpeaHuit
KO3 UIIMEHTHI TETUIOOT/IAuH.

23. TemnooOMeH U COMpPOTUBIIEHUE MPU JIAMUHAPHOM TEUYEHHH B TpyOe.
BSI3KOCTHBIN U BSI3KOCTHO-TPABUTAIIMOHHBIN peXUMBL. TypOyJIeHTHOE IBHKEHHE B
TpyOax. ®opmyiiel Muxeea u [leryxosa.

24. NHTeHcudukanys KOHBEKTUBHOTO TEIIOOOMEHA TMpU TEYEHUH
TEIUIOHOCHUTENS B TpyOax M KaHajax.

25. TennooOmeHn mpu KoHAeHcauuu mnapa. [ln€HouHas W kanenbHas
KOH/JICHCAIUSI.

26. TennooOmMen npu  KumeHuH okujakocred. KpuBas — kumneHus.

[Ty3pippKOBOE M IEHOUHOE KuNeHUE. Kputnueckuii paguyc my3sipbka. CKOpOCTh
pocTta my3bIipbka. OTpBIBHOM TUAMETP MMy3bIpbKa. HacToTa OTphIBa My3bIPHKOB.

27. Kunenne B T1pybOax. Pexxum TedeHHS NapOKUIKOCTHOM CMeCH.
['unponuHaMuka U TEI00OMEH MPU KUTIEHUU B TpyOax.

28. Krnaccuduxkanys TerniooOMeHHBIX anmnapaTosB.

29. YpaBHeHus TEIJIOBOTO Oastanca u TEIUIONEPEAauH.

Cpennenorapudmudeckuii TemneparypHblii Hamop. [IpsSIMOTOK, TPOTHUBOTOK,
CJI0>KHBIE CXEMBI JIBUKEHHUS TEINIOHOCUTEIECH.

30. Konctpykropckuii 151 MTOBEPOYHBIN TETJIOBbIE pacyeThl
pEKyNepaTUBHOTO Term1ooOMeHHNKa. CpaBHEHHE MPSMOTOKA M MPOTUBOTOKA.

31. [ToHsiTe 0 pacuére CMECHUTENbHBIX TEINIOOOMEHHHUKOB U O pacuére
pEreHepaTUBHbBIX TEINIOOOMEHHBIX ANMapaToB.

32. ®duznyeckass Mnpupoja TemioBoro u3nydeHus. Knaccudukanms
MOTOKOB M3JTy4YEHHUSI.

33. NHTerpanbHble W CHEKTpPaJbHbIE  XApPAaKTEPUCTUKU  DHEPrUHU

HU3JIYYCHHU:A: IIOTOK, INIOTHOCTHL ITOTOKA U MHTCHCHUBHOCTb H3JIYYCHHAI. I/IBJ'Iy‘-IeHI/IC
PCaJIbHBIX TCJI, HACAJIBHBIC TCJIIA.

34. [TonsiTue 0 MeTogax pacyéra CIOKHOTO TEII000MeHa (paaraliOHHO-
KOHJIYKTUBHOI'O U PaIHAlIHOHHO-KOHBEKTUBHOTO).

35. Konnenrpammonnas nuddysus (maccel). Bektop mioTHOCTH TOTOKA
macchl. 3akoH Puka. Koapdumment nuddysuu. Tepmo u 6apoaudysus.

36. Huddepeniranbabple ypaBHEHUSI COBMECTHBIX IPOIIECCOB MAacco- H
TEMI000MeHa.

37. Macco- u TemiooOMeH NpU UCHApPEeHUH B IAapOra3oBYyI0 Cpeny.

AnmnabatHoe ucmapeHue. Macco- U TEIOOOMEH IpHU KOHJEHCAlMM Mapa u3
[1apora3oBOM CMECH.



38. 3akon byrepa. OmnpeneneHue TMOIIOMATEILHOM CIHOCOOHOCTH U
CTENEHU YEPHOTHI Cpeibl (IPOAYKTOB CTOPAHHUS).

39. Jubdepennmansaple  ypaBHEHUS KOHBEKTHBHOTO TEIIOOOMEHA.
['pannuHbIEC YCI0BUA

40. Kpatkue cBenenus u3 ruapoauHaMuku. Ananorus [Ipanaris.

41. Hecranmonapnass TeniaonpoBOJHOCTh. AHAIWTHYECKOE ONMCAHUE
Ipo1iecca.

42. OCHOBHBIE TIOJIOKEHUS TEIUIO- M MaccooOMeHa. Jluddy3uoHHbIe
nporieccel. Koadurment nuddyzum.

43. OcHOBHBIE BUbI IEPEHOCA TETUIOTHI

44. VYpasHenue HproTona-Puxmana. KoagduiueHnt rermnoornadu.

45. JuddepeHunanbHble  ypaBHEHUS KOHBEKTUBHOIO TEIUIOOOMEHA B
IpUOIMKEHUU IOTPAHUYHOTO CIIOA.

46. ['uapaBiardeckoe CONPOTUBIICHUE TEIIIOOOMEHHBIX aIapaTosB.

47. Kputnueckre TemioBble HArpy3ku IpU KUMEHUH. Ternootnada mpu
TUIEHOYHOM KHUIICHUHU.

48. Pacuér koadduimenTa TemooTAaYM MpU My3bIPbKOBOM KHUIIEHHH B

OoJbiioM 00BEME. KpuTrnueckue TemioBble Harpy3Ky Npu KumneHuu. Ternnooraaya
MpY INIEHOYHOM KUIICHHH.

49. BekTop mIOTHOCTH TEIIIOBOTO MOTOKA.

50. CBoOo/1HAsI KOHBEKIIMS B OTPAaHUYEHHOM 00BbEME (I11eIH, 3a30pHI).



[Tpunoxenue 7
IIpuMepbI TECTOBBIX 3aJaHUI

1) Jns HarpeBa BOASHBIM NapOM HCHOJB3YIOT IPEUMYIIECTBEHHO
HACBIIEHHBIN U NIEPErpeThIA BOISIHON ITap JABJICHUEM:

1. no 1,4 Mlla;

2. 10 1,2 Mlla;

3. cBhiie 1,2 MllIa;

4. HEeT IpaBUJIbHBIX OTBETOB;

2) B cooTBeTcTBUM C NpPUMEHSEMBbIM JaBJICHUEM, HarpeBaHue [apoM
OTPaHUYEHO TEMIIEPATYPOM:

1. 120 °C;

2.195 °C;

3. 180 °C;

4. 190 °C.

3) HarpeBy BOASIHBIM NapoM COOTBETCTBYET BBICOKAas yJelbHas TEIUIOTa
napooOpa3oBaHusl (KOHACHCALMH ) HACBIIIIEHHOTO BOJISIHOIO Mapa:

1. 1990-2160 x/Ix/kT;

2. 1990-2260 xJx/kr;

3. HET IPaBUJIbHBIX OTBETOB;

4. 1390-2260 xJIx/kr.

4) HarpeBy BOASHBIM HapOM COOTBETCTBYET BBICOKUNA KOA(D(UIUEHT
TEIJIOOTAA4YH OT KOHACHCUPYIOLIErocsl BOJISHOIO apa:

1. 5000-18000 Bt/(M?K);

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

3. 5000-18000 kBt/(M?K);

4. 5000-16000 B1/(M*K).

5) Paznuuatot nBa crioco6a HarpeBaHUs! BOASHBIM ITapOM:

1. HET MpaBUIIBHBIX OTBETOB;

2. «BIIAKHBIM» U «CYXHMY;

3. «IEeperpeThIM» U «HACBILIEHHBIM;

4. «OCTPBIM» U «TITYXUM.

6) Cnoco0 HarpeBa JbIMOBBIMH T'a3aMU HCIIOJIB3YETCS ISl HarpeBa Cpea 10
TeMIIepaTyp:

1. 180-1000 °C;

2. 180-1100 °C;

3. HET IpaBUWJIbHBIX OTBETOB;

4. 150-800 °C.

7) OcoOeHHOCThIO HarpeBa JIHIMOBBIMH Ta3aMU SIBJISIOTCS HEOOJIbIINE
K03 GUIIUEHTHI TEIIOOTAAuX OT JBIMOBBIX T'a30B K CTEHKAM aIllapaToB:

1. 15-35 Br/(M’K);

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

3. 15-65 Br/(M’K);

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

8) HarpeB »>IeKTpUYECKMM TOKOM B JJIEKTpomNedaxX, HPUMEHSIOT MpH



HE00XOMMOCTH HarpeBa MaTepruasoB BhIIIIE:

1. 1050 °C;

2. HET PaBUJIbHBIX OTBETOB;

3. 1000 °C;

4. 1100 °C.

9) Ilo cmocoby mnpeoOpa3oBaHMsl SIEKTPUYECKOH HDHEPTUHM B TEIJIOBYIO
pa3IUYaroT IEKTPUYECKUE MEUN:

1. conpoTuBIEHUS, THAYKIMOHHBIE;

2. CONPOTUBIICHUS], UHAYKIWOHHBIE U AYTOBBIE;

3. CONPOTUBIIEHUS U IyTOBBIE;

4. UHAYKUWOHHBIE U AYTOBBIC;

10) B onekTpuueckux T€4ax COMPOTHBJICHUS KOCBEHHOTO JIEUCTBUS
HarpeBaHHe OCYLIECTBIAECTCS A0 TEMIEPATYPHI:

1. 1100 °C;

2.1200 °C;

3. 1000 °C;

4. 1150 °C.

11) B anekTpuuecKkux HHIYKIUOHHBIX MT€4axX HarpeBaHUE OCYIIECTBISETCS:

1. MarHUTHBIMH MOJISIMU;

2. HET MPaBUJIbHBIX OTBETOB;

3. MHOYKUMOHHBIMHA TOKAMH;

4. BBICOKOYaCTOTHBIMU U3JTy4aTEIISIMH.

12) B ayroBbIx Ieyax HarpeBaHWE€ MAaTEpPHUAJIOB  OCYILECTBISAETCS
IIEKTPUYECKON TyTroil 10 TEMIIEpaTyp:

1. 1200-1500 °C;

2.1300-1450 °C;

3. 1100-1600 °C;

4. 1300-1500 °C.

13) DnekTpuyeckas ayra B IyTrOBBIX [T€4aX BOZHUKAET B:

1. unepTHOM cpene;

2. KUCJION cpefe;

3. ra3oo0pa3Hoii cpere;

4. mpLIEBOM Cpee.

14) B 3aBUCUMOCTM OT BpPEMEHM TO0Ja U KIUMATHYECKUX YCIOBHM
OXJIQXKJIEHHE BOJOM U BO3IYXOM OCYILIECTBIISCTCA:

1. HET mpaBUJIbHBIX OTBETOB;

2. 1o 20-30 °C;

3. ceerae 20-30 °C;

4. no 10-25 °C.

15) Bona, oTbupaemas U3 apTe3MaHCKUX CKBaKUH, 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 MEepexoi BEUIECTBA WM TPYIMIIbI
BEILECTB:

1. u3 razoBoi (mapoBoil) gasbl B )KUJKYIO;

2. u3 ra3oBoi (1mapoBoit) ¢a3sl B TBEPAYIO;

3. u3 KuAKoH (asbl B TBEPYIO;

4. HET NPaBUJILHBIX OTBETOB.

17) B mporecce pektudukanimy IMeeT MECTO MepeXo/] BEIIECTBA WU TPYIIIIbI
BEIECTB:

1. u3 )UKo (as3sl B TBEPAYIO U HAOOOPOT;

2. U3 )UKo (ha3pl B MapoBYIO U HAOOOPOT;

3. U3 ra3oBo# (ha3bl B )KUIKYIO U HA0OOPOT;

4. u3 )xuaKou gasbl B NapOBYIO;

18) B mpotiecce 3KCTpaKIIM UMEET MECTO MEPEX0/] BEUIECTRA:

1. u3 ogHOM *kuako# (a3sl B TBEpAYIO dasy;

2. U3 ra3oBoi (pa3el B IPYryto KUAKYIO hasy;

3. U3 ogHOM KUAKOH (ha3bl B IPYTYIO )KUAKYIO dazy;

4. u3 ogHOM kuAKOM (ha3sl B Ta30BYIO (a3y.

19) B nporecce ancopO1uu BemecTBa nepexosT:

1. HET mpaBUJIbHBIX OTBETOB;

2. u3 KuJaKou (asbl B TBEPAYIO;

3. u3 ra3oBoi (a3l B TBEPAYIO;

4. 3 ra30BOM WM KUIKOHN (a3 B TBEPAYIO;

20) B noHHOOOMEHHOM TPOIIECCe BEIIECTBA MEPEXOISAT:

1. u3 xunkom ¢asbl B ra30BYIO;

2. u3 ra3oBoi (a3bl B TBEPAYIO;

3. u3 xKuaKoH (ha3bl B KOHIEHCUPOBAHHYIO;

4. u3 )kuaKou (a3bl B TBEPAYIO.

21) B mporiecce cymku UMEET MECTO TIEPEXOJ BIIATH:

1. U3 TBepOro MaTepHaa B MapoByio ¢azy;

2. U3 TBEPJIOTO BIAXXHOTO MaTeprasa B TapOBYIO WK ra30Bylo (azy;

3. U3 cyXxoro marepuaia B ra3oByto ¢azy;

4. HEeT NPaBUJILHBIX OTBETOB.

22) B nporiecce KpucTaqIn3aiuy TPOUCXOIUT MEPEX0/1 BEIIECTBRA:

1. u3 xxuakou (assl B TBEpyIO (hazy;

2. u3 xunkou (aszel B amopdHuyto pasy;

3. U3 )UKo (ha3bl B KPUCTAIUTMYECKYIO (azy;

4. u3 Ta3oBoii (pa3wl B TBEpAYIO (Pasy.

23) VYpaBHeHHE TPSIMOMN, BBIPAXKAIOIIEE 3aBUCUMOCTh MEXAY pabodumu
KOHIICHTpAILUSIMU, Ha3bIBAETCS:

1. pusnueckoit nuHUEH MpoIecca;

2. DKCIIEpUMEHTAIBHOM JIMHUEHN TTPOLIECCA;

3. paboueii TMHUEHN TIpoliecca;

4. pacueTHOM JIMHUEH TTpolLIECCa.

24) MonekynspHas nuddy3us B razax U pacTBOPax >KUJIKOCTEH MPOUCXOAUT
B pe3yJbTare:



1. HET MpaBUJIbHBIX OTBETOB;

2. YHOOPSOYEHHOTO JABWXKEHUSI MOJIEKYJl, HE CBSI3aHHOTO C JABUXKEHHEM
MOTOKOB HUJIKOCTH;

3. IBWKEHUS MOJIEKYJI, CBA3AHHOT'O C IBM)KEHHEM MOTOKOB XKHUIKOCTH;

4. Xa0THYECKOT0 JBUKEHUS MOJIEKYJI, HE CBSI3aHHOI'O C JIBM)KEHHEM IOTOKOB
KUJKOCTH.

25) Koapumment auddy3un noka3bpiBaeT:

1. Kakoe KONM4ecTBO BemecTBa UG yHIMPYET Yepe3 IMOBEPXHOCTL 1 M? 1pu
PA3HOCTH KOHIIEHTpAIMil Ha pacCTOSTHUU | M, paBHOU €IMHMUIIC;

2. KaKoe KOJMYeCTBO BellecTBa AUPGyHAUPYET B TeUeHUE 1 ¢ mpu pa3HOCTU
KOHIIEHTpaIMil Ha paccTOSHUU | M, paBHOU €IMHMUIIC;

3. KaKkoe KOJMYECTBO BemecTBa IU(GyHAMPYET yepe3 MOBEPXHOCTH 1 M’ B
TeyeHue | ¢ mpu pa3HOCTHU KOHIIEHTPAIM HA pacCTOSIHUU | M, paBHOW €IUHUIIE;

4. KaKoe KONMYECTBO BemecTBa AU yHIUpyeT depes MOBEPXHOCTh 1 M? B
TeueHue 1 c.

26) B peasibHOM abcopOepe paBHOBecHe Mexay (pazamu:

1. nocturaercs;

2. He gocTturaercs; +

3. JocTUraeTcs ¢ MOMOIIBIO HarpeBa;

4. nocTuraercs Npu OXJIAXKIACHHUH.

27) YpaBHeHUE KOHBEKTUBHOM nu(dy3un He0OX0AUMO peliaTb COBMECTHO C:

1. ypaBHenusimu nBrxkeHust HaBpe-CToKkCa;

2. HET NPABUJIBHBIX OTBETOB;

3. ypaBHeHusMu boitnsgs-Mapuorra;

4. ypaBHeHusamu Jxxoynsa-TomcoHa.

28) Tonmuna muhy3noHHOTO MOACIO paBHa TOJIIINHE
THJIPOIMHAMHUYECKOTO JJAMHHAPHOTO MTOCIIOS MPH:

L.Pr'=—=2;

2.Pr'=—=1;

3.Pri=2=12;

4.Pr'=—=1,08.

29) ®uznueckas abcopOLus:

1. HeoOpaTuMma;

2. XaOTUYHa;

3. HET NMPaBUJIbHBIX OTBETOB;

4. obparuma.

30) 3akon I'eHpu cmopaBeIIuB K pacTBOpaM Ta30B, KPUTHUYECKHE
TeMIEePaTypbl KOTOPBIX:

1. HI>Ke TemmepaTypbl pacTBOPA;

2. BBIIIE TEMIIEPATypPhl PacCTBOPA;

3. paBHBI TEMIIEpPATypE PacTBOPA;

4. BpIIIE TEMIIEPATYPHI KOHJICHCATA.
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