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AHHOTAIIMA
y4e0HO-METOIUYECKOTO KOMILIEKCA JUCIUTIITUHBI
«Tennorexnuka»

19.03.04 TexHOMOTHS MPOAYKIIMH W OpPTaHU3AIUs OOMIECTBEHHOTO MTUTAHUS
OO6pazoBatenbHas nporpaMma: « TeXHOIOTHs MPOAYKIIMHU U OpraHu3aIus
PECTOpPaHHBIX YCIYT»

Y4eOHO-METOANYECKUM  KOMIUIEKC  AUCHUIUIMHBI  «TerioTeXHUuKa»
pa3paboran s CcTyAeHTOB 2 Kypca 1o HampabieHuio 19.03.04 Texnosorus
NPOAYKIIMM M OpraHu3aius OOIIECTBEHHOTO MUTaHUS  NPOQPUIL MOATOTOBKHU
«TexHonmorust MPOAYKIUKA U OpTraHUu3allys PECTOPAHHBIX YCIYT» B COOTBETCTBUM C
tpeboBanusiMu OC BO 1o naHHOMY HanpaBiEHUIO.

JucuuminHa « TemnoTexHrukay BXOIUT B 0a30BYIO YaCTh Y4E€OHOTO IIJIaHa.

OO6miass TPyJAOEMKOCTh OCBOCHHMS JUCHUIUIMHBI cocTtaBiseT 108 waca.
Y4yeOHBIM TIJIAHOM  TPEIYCMOTPEHBI  JIeKIIMOHHBbIE 3aHsATuss (18 wyacom),
n1aboparopHbie paboThl (36 YacoB), caMocTosATeIbHAs paboTa cryaeHTta (9 yacoB)B
TOM YHCJIC Ha TIOATOTOBKY K dK3aMeHy (45 yacoB). Jlucruminaa peanusyercs Ha 2
Kypce B 3 ceMecTpe.

Conep:kaHue TMCUMILIMHBI OXBATHIBAET CJICIYIOIUN KPYT BOIIPOCOB:

OCHOBHBIE TOHATUS TEXHUYECKOW TEPMOAMHAMUKHU. TepMoAMHAMUYECKUE
IIPOLIECCHI U LIUKJIBI. BoasgHOW nap, AuarpaMmma BOJSHOTO napa. BiaKHbIM BO3YyX,
OCHOBHBIE TOHSTUS W ONPEACNICHHS, AHarpaMma BIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayr  (TerIoNnpOBOJAHOCTh, KOHBEKTHUBHBIM TEIJIOOOMEH, TEIIOBOE
u3nydyenue). TennooOMeHHbIe anmnapaThl.

HucrunnHa Oa3upyeTrcss Ha 3HAHUAX, [IOJYYCHHBIX TPU H3YyUYCHUH
CIenyrIuXx KypcoB: «Marematukay, « Dusuka.

Heabp kypca «TemnorexHuka» — AaTh CTyACHTaM TiyOOKuE, MPOYHbBIE
CUCTEMATUYECKHE 3HAHUS TIO0 OJJHOMY W3 pa3/esioB WX MOJTOTOBKH O MpobiemMax,
CBSA3aHHBIX C 3aKOHOMEPHOCTSIMM B3aUMHOTO [MpEBpAllCHHs TEIJIOBOM H

MEXaHUYECKOU OHCPI'uu, CBOMCTBaX TeENl YHaCTBYIOIIUX B 3TUX MPCBPALICHUAX, a



TaK)Ke O TEIUIOOOMEHE B TEXHOJIOTHUECKUX U MPUPOAHBIX MpPOIEccax U 0 METoAax
UX peIleHusl.
Y4eOHO-MEeTOAMUECKUN KOMIUIEKC BKIIIOYAET B CeOs:
— pabouyto mporpamMmy y4eOHOU JUCITUTUIHHBL;
— y4eOHO-METOAMYECKOe  O0OECleYeHHe  CaMOCTOSITENIbHON  paboThl
oOyuarommuxcs (mpuiioxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).

ABTOp-COCTaBI/ITCHB y‘-I€6HO-M€TOI[I/I‘-I€CKOFO KOMIIJICKCa JOLCHT Ka(l)eﬂpbl

TEIUIOOHEPTETUKU U TEINIOTEXHUKH O.H. LIpiOynbckas
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npaktudeckue 3ausaTus 0 yac.

naboparopHbie padoTel 36 Jac.

B TOM ymcite ¢ ucrnonb3oBanneM MAO yek. 10 /op.  /ma6. 10 dac.
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ABSTRACT

Bachelor’s degree in 19.03.04 Technology products and catering

Study profile «The technology of production and organization of catering
servicesy.

Course title:Heating engineers

Variable part of Block 1, 3credits

Instructor: Tsybulskaya O.N.

At the beginning of the course a student should be able to:

- general knowledge of the principles of operation of thermal control
devices;

- the study of the principles of energy saving and rational use of thermal
energy resources;

- familiarization with the principles of operation of heat engines.

Learning outcomes:

- OPK-1 ability to search, store, process and analyze information from
various sources and databases, to present it in the required format using
information, computer and network technologiesCourse description: Basic
concepts of technical thermodynamics. Thermodynamic processes and cycles.
Water vapor, water vapor diagram. Humid air, basic concepts and definitions, a
diagram of moist air. Basics of heat transfer (thermal conductivity, convective heat
transfer, thermal radiation). Heat exchangers.

- OPK-4 is ready to operate various types of technological equipment in
accordance with the safety requirements of different classes of catering enterprises

- PC-1 ability to use technical means to measure the main parameters of
technological processes, the properties of raw materials, semi-finished products
and the quality of finished products, organize and implement the technological
process of food production

- PC-2 owning modern information technologies, the ability to manage

information using business application programs, use network computer



technologies and databases in their subject area, application packages for
calculating the technological parameters of equipment

Discipline is based on the knowledge gained in the study of the following

courses: "Mathematics”, "Physics".

Main course literature:

1. Rudobashta, S.P. Heat Engineering / S.P. Rudobashta. - M .: KolossS,
2010. - 599 p. Http://www.studentlibrary.ru/doc/ISBN9785953206587-
SCNO0002.html

2. Kirillin, V.A. Technical thermodynamics for universities / V.A. Kirillin,
V.V. Sychev, A.E. Sheindlin. - 5th edition., Pererab. and add. - M .:
Publishing House MEI, 2008. - 496 p.
http://www.studentlibrary.ru/book/MPEI5.html,
http://nelbook.ru/reader/?book=5

3. Bryukhanov, ON Heat and mass transfer: textbook / O.N. Bryukhanov,
S.N.  Shevchenko. - M.: INFRA-M, 2013. - 464 p.
http://artlib.osu.ru/web/books/content _all/1650.pdf

4. Kruglov, G.A. Heat engineering [Electronic resource]: a tutorial / G.A.
Kruglov, R.1. Bulgakova, E.S. Kruglov. - Electron. Dan. - St. Petersburg:
Lan, 2012. - 208 p. - Access mode: https://e.lanbook.com/book/3900

5. Zamaleev, Z.Kh. Basics of hydraulics and heat engineering [Electronic

resource]: a tutorial / Z.Kh. Zamaleev, V.N. Posokhin, V.M. Chefanov. -
Electron. Dan. - St. Petersburg: Lan, 2014. - 352 p. - Access mode:
https://e.lanbook.com/book/39146

6. Sinyavsky, Yu.V. Collection of tasks for the course "Heat Engineering”

[Electronic resource]: a tutorial / Yu.V. Sinyavsky. - St. Petersburg:
GIORD, 2010. - 128 p. - Access mode: https://e.lanbook.com/book/4907
7. Lyashkov, V.l. Theoretical Foundations of Heat Engineering: textbook /
V.l. Lyashkov. - Moscow: Course, Infra-M, 2015. - 328 p. (1 copy) -
Access mode:
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267 &theme=FEFU



http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html
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https://e.lanbook.com/book/4907
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU

Form of final knowledge control: exam



AHHOTAIUA

Pabouast nmporpamma yueOHOM AuciUIUIMHbL « TernaoTexHuka» paspaboTaHa
B COOTBETCTBHHM C TPEOOBAHMSIMHU [JIsi CTYyJCHTOB 2 Kypca, OOyYaroIMXCS TIO0
HarnpasyieHuio 19.03.04 «TexHoJIOTHS NPOAYKIIMKM U OpraHu3aius o0IeCTBEHHOTO
MIATAHUSY.

JucuuminHa « TemnoTexHrukay BXOIUT B 0a30BYIO YACTh YYEOHOTO IIJIaHa.

OO6miass TPyJAOEMKOCTh OCBOCHHS JUCHUIUIMHBI cocTaBisieT 108 waca.
Y4eOHBIM IIJIAHOM MPEAYyCMOTPEHBI  JIEKIMOHHbIE 3aHATHS (18  uacoB),
naboparopHbie paboThl (36 YacoB), camocTosTeNIbHAs padoTa cryaeHTa (9 yacos) B
TOM YHCJIC Ha TIOATOTOBKY K dK3aMeHy (45 yacoB). Jlucrumiraa peanusyercs Ha 2
Kypce B 3 ceMecTpe.

Conep:kanue TMCUMILIMHBI OXBATHIBAET CIICIYIOIIUN KPYT BOIIPOCOB:

OCHOBHBIE TOHATUS TEXHUYECKOW TEPMOAMHAMHUKHU. TepmMoaMHAMUYECKUE
MPOLIECCHI ¥ [UKJIbL. BoasgHOM map, AuarpaMMa BOASIHOTO Tapa. BiiakHbIil BO31yX,
OCHOBHBIE TOHSTUS W ONPEACNICHHS, AHarpaMma BJIaXHOTro Bo3ayxa. OCHOBBI
Terionepeaayn  (TEIONPOBOAHOCTh, KOHBEKTHBHBIA TEMJIOOOMEH, TEIIOBOE
n3iydeHue). TernnooOMeHHbIE anmapaThl.

HucrunnHa Oa3upyeTrcss Ha 3HAHUAX, [OJMYYEHHBIX TMPU H3YyUYCHUH
CIeAYIOIMX KypcoB: «MaTteMatukay, «Dusukay.

Heas xypca «TemnorexHuka» — naTh CTyJAEHTaM TJyOOKHE, MPOYHBIC
CHUCTEMATHUYECKHUE 3HAHMS 1O OJHOMY W3 Pa3JiejioB WX MOATOTOBKH O MpoOjeMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMM B3aWMHOTO TMPEBPAICHHUS TEIUIOBOM U
MEXaHMYECKOI SHEPruH, CBOMCTBAX TEJI YYACTBYIOIIMX B ATUX MPEBPAIICHUSAX, a
TaKke 0 TEII0O0OMEHE B TEXHOJIOIMYECKUX U MPUPOJHBIX Mpolleccax U 0 METOIax
WX PEIICHMUS.

3amaun TUCUMILIUHBI

— (¢opMupoBaHUE 3HAHWU O MPUHIMMIAX JEHCTBUS MPUOOPOB TEILJIOBOTO

KOHTPOJIS;

— H3Y4YCHHC IIPUHOXUIIOB 3H€pFOC6Cpe}KeHI/I}I u pPadrOHAJIBHOT'O



WCIIOJIb30BaHUs TEIUIOBBIX YHEPTOPECYPCOB;
— O3HAKOMJICHHME C IPUHIMIIAMU JCHUCTBUS TEIIOBBIX MAIIIHH.

Jlnst ycnenrHoro u3ydeHust JucuuIuinHbl « TemnoTtexnukay y oOydarommxcs
JOJDKHBI OBITH CHOPMHUPOBAHEI CIICTYIOIINE TPEIBAPUTEIHHBIC KOMITICTCHITHH:

e CrnocoOHOCTh TBOPYECKH BOCHPHUHUMATh W HCIOJIb30BaTh JIOCTHKCHUS
HAyKW, TEXHUKH B TpodeccruoHaabHOl cepe B COOTBETCTBUU C MOTPEOHOCTSIMHU
PETMOHATBLHOTO U MUPOBOT'O PhIHKA TPYyAa.

e CrnocoOGHOCTh MCIOJIb30BaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUHU (B TOM
yucie nHPOpMaIMOHHBIE) B MPO(PECCHOHATBHOM e TEILHOCTH.

e ['oTOBHOCTHIO UCIIO0JIb30BaTh COBPEMEHHBIEC CHUCTEMBI
aBTOMATHU3UPOBAHHOI'O MPOECKTUPOBAHUSA.

B pesynpraTe wu3ydeHUs JaHHOM JUCHUIUIMHBL Yy  OOy4YaroUIuxcs

dbopMUpyIOTCS ~ ClEnylole  OOMICKYJIbTYpHBbIE M MPOQECCHOHABHbBIE

KOMIICTCHIIUH.
Koxa u popmyanposka Aranbl GOPMUPOBAHUS KOMIIETEHIUH

KOMIIETEeHIIHH
OIIK-1 cnoco6HOCTBIO | 3HaeT Kak xpanuth, oOpabaTbiBaTh M aHAIU3UPOBAThH
OCYIIECTBIIATH  TOWCK, MHPOPMALIMIO W3 Pa3IMYHBIX MCTOYHHMKOB W 0a3
XpaHeHue, 006paboTKy 1 JIAaHHBIX, TIPEJICTABIATH €€ B Tpebyemom (opmare ¢
ananu3 nH(GOpPMAIKK U3 UCII0JIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTHA.
Pa3IHIHBIX VYMeer BIAJE€Th OCHOBHBIMM METOJAMH, CIIOCO0aAMH H
MCTOYHMKOB W 6a3 CpeICTBaMH TONy4YEHHs, XPaHEHHUs, MepepaboTKu
AQHHBIX, HPCICTaBJIATH uH(OpMAaIMK, HaBBIKAMU PAabOTBI C KOMITBIOTEPOM KaK
ee B Tpedyemom CPEICTBOM YIIPaBICHUS] HMH(POPMAIHEH; BBIIOIHITH
opmare c pacuersl B EXcel mis 06pabGoTkum maHHBIX B (hopme
HCIIOJIE30BAHUEM MacCHBOB, MaTpHII, 0a3bl JaHHBIX.
UHQPOPMAIIMOHHBIX,

Bnageer | MpakTHYECKUM OMNBITOM MYOIMYHOTO MPEACTABIECHHS

KOMITBFOTEPHBIX u

Hay4yHOr0 JIO0KJa/Ja ¢ MPUMEHEHHEM KOMIIbIOTEPHON
MIPE3EHTAlMM; METOJMKOW BBINOJHEHHUS THUIIOBBIX
pacyeToB U MOCTPOCHUS IPaPUKOB (uarpamm).

CETEBBIX TEXHOJIOTHM

OIIK-4 roroBHOCTBIO | 3HaAeT OCHOBHBIE TIOHSATHSI M 3aKOHBI TEPMOJMHAMUKHU,
AKCILUTYaTHPOBATh NPUMEHSEMbIE K YacTHOMY CIIy4ar B3aUMHOTO
pas3InyHbIE BUJIBI npeBpalieHusl TEIUIOTH U PpabOThI, a TaKKe OCHOBBI
TEXHOJOTHYECKOIO TEOpHUH TETIO- U MaCCOOOMEHa.
obopysoBas B | Vmeer [IprMEHSITh 3aKOHBI K YaCTHBIM CJIydasM B3aHMHOTO
COOTBETCTBUM ¢ TpeBpaIIeHHs TETUIOTH U pabOTHI.
TpeOOBaHUSIMH

Bnaneer Merogamu pacyera TEXHOJIOTHYECKUX MPOLIECCOB U
TEXHUKH O€30I1aCHOCTH

arnmaparoB c HCIIOIBL30BaHUEM 3aKOHOB

pa3HbIX KJIaCCOB

TCILJIOIIPOBOAHOCTH, KOHBCKTHBHOI'O TGHJ’IOO6MCH&,

NPEANPUATUN TUTaHUSA
Maccomnepenoca.




Kox u ¢popmysimpoBka

Jdtanbl GOPMUPOBAHUS KOMIIETEHIIHU

MpeAMETHON  00J1acTu,
MaKeThl  MPHUKIAJTHBIX
mporpamMm JUis pacdera
TEXHOJIOTHUECKUX
apaMeTpoB
obopynoBaHus

KOMIIeTeHIIHH
TIK-1criocoOHOCTEIO 3Haer Mertoapl pelieHuss 3aJad  [OpU  MOJCIUPOBAHUM
UCIIOJIb30BATh IPOIIECCOB TEIIO- u MacconepeHoca B
TEXHUYECKHE Cpe/ICTBa OMOTEXHOJIOTMYECKUX/ TEXHOJIIOTUYECKUX MPOLIeccax.
e U3MEpEHUs
OCHOBHBIX I1apaMeTpOB
Ymeer O06001aTh JaHHbBIE U UCITIOJIB30BATh MPAKTHYECKUE
TEXHOJIOTHYECKUX
. 3HAHUSA IS UCCIeI0OBaHus, pa3paboTKU U pealn3alun
MPOLIECCOB,  CBOMCTB . .
CEIDES TEXHOJIOTUH B MPO(ECCHOHATTEHON IEATEIIEHOCTH C
’ MIPUMEHEHUEM COBPEMEHHBIX CUCTEM
nony(hadpukaToB u
. ABTOMATH3UPOBAHHOTO NMPOSKTUPOBAHHS.
Ka4ecTBO TOTOBOM
IPOIYKIIHH, Buianeer HaBblkamMu MCIOJIB30BaHUS  CIELUAIU3UPOBAHHOIO
OpraHM30BAaTh " MPOrPaMMHOTO obecrnieueHus UCIIOJIb30BaHUS
OCYILIECTBJIATH CIICHHUAIIM3UPOBAHHOI'O IHPOTrpaMMHOI0O obecrieueHns
TeXHOIOTHIeCK I JUIsL  pacyeTa, MOJEIUPOBAHUS W  ONTHUMH3AIUU
MPOIIECC TTPOU3BOJICTBA mponeccoB TGHHOOGMeHa B TEMI000OMEHHBIX
IPOXYKINHU THTAHKS anmaparax MpU OCYIIECTBICHHH TEXHOJIOTUYECKUX
POIIECCOB
B IIPO(heCcCHOHANBHOM eI TEIIbHOCTH.
[1K-2 BIIaJicHUEM | 3HaeT CoBpemeHHbIEe HHPOPMAITHOHHBIE TEXHOJIOTUU U
COBPEMEHHBIMHU MaKeThl MPUKIATHBIX IPOrpaMM JUIs pacdyera
nH(OPMALIMOHHBIMU TEXHOJIOTHYECKHUX MTapaMeTpoB 000pya0BaHUs
TCXHOJIOTHAMH, Ymeer Hcnonp30BaTh COBpEMEHHbBIC HHPOPMAIIHOHHBIC
CIIOCOOHOCTBIO TEXHOJIOTHH U TTaKEThl IPUKIIATHBIX IPOTPAMM JIJIst
YUpaByITh pacueTa TeXHOJIOTHUECKUX TapaMeTpOB
uHpopmanuen c 060pYI0BaHHs
WCTIOJIb30BaHUEM "
Brnaneer CriocoOHOCTBIO  ympaBisATh  HHpopManued ¢
MPUKJIAIHBIX TPOTpaMM N
g UCTIOIF30BAaHUEM TMPHUKIAJHBIX TPOTPaMM  JEeJIOBOU
pi () (0):10) cdepbl
chepbl  JIEATENBHOCTH,  MCIIOJIB30BaThb  CETEBBIE
NesITeIbHOCTH, N
KOMITHIOTEPHBIE TEXHOJIOTHU M 0a3bl JaHHBIX B CBOECH
WCTIOJIb30BaTh CETEBBIE .
npeaMeTHON 001acTu
KOMIIbIOTEpHBIE
TEXHOJIOTUU U  0a3sbl
TAHHBIX B cBOEH

I[J'ISI (bOpMHpOBaHI/IH BBIIICYKAa3aHHBIX KOMﬂeTeHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«TermnorexHuka INPpUMCHAIOTCA MCTOAbl AKTHBHOI'O O6yT-IeHI/I$I: BOIIPOCHI OT

CTyJIeHTa K

IpCroagaBaTCiaro

WM OT I1pclrnoaaBarciii K CTYACHTY U

HMHIWBUAYAJIbHBIC 3adaHUs. B xkauectBe MCTOJla HWHTCPAKTHBHOI'O 06y‘ICHI/IH



MPOBOJATCA OOCYXXKIECHHsI B TpyHIe TMpPU MPOBEJACHUU JIEKIIMOHHBIX U
1a00paTOPHBIX 3aHATUM.

I.COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Jleknuonnble 3anaTusa (18 yac.)
Pa3nen |. Texuanueckas TepmoauHamuka(10 q)

Tema 1.0cHOBHbBIE MOHATHS U ONpeAeJeHUus] TEPMOANHAMHUKH(2 1)

1.1 TlpenmeT TEXHUYECKOM TEPMOJWHAMHKA W €€ MeToabl. Tepmo-
nuHaMmu4deckas cucrema. OCHOBHBIE MMapaMeTpbl COCTOsAHUS. PaBHOBecHoe U
HEPaBHOBECHOE COCTOSIHME. YpaBHEHUE coCTOsiHUSA. TeruoTra u padora Kak GopMel
nepefayd  3HEpruv.  TepMOAMHAMHYECKWW  mpouecc. PaBHOBeCHbIE U
HEepaBHOBECHBIE Tpoliecchl. OOpaTuMble U HeoOpaTuMble Tporiecchl. Kpyrosbie
MIPOIIECCHI (IIUKJIBI).

1.2 Cmecu pabouux ten. CriocoObl 3aaHusS COCTaBa CMECH, COOTHOIICHHS
MEXK]Iy MacCOBbIMH M OOBEMHBIMH JOJIAMHU. BbIYUCIEHUE MapaMeTPOB COCTOSTHUS
CMECH, ONPENECICHUE KAXKYILIEWCS MOJICKYJISIPHOW MAaCChl U Tra30BOM IOCTOSIHHOU
CMeCH, OTpe/ieICHUE AaBICHNU KOMIIOHEHTOB .

1.3 Temnoemkocth. MaccoBas, oObeMHasi W MOJISIpHAS TEIIOEMKOCTH.
TemoeMKocTh TpPU  TIOCTOSHHOM  00bEME W JaBJIEHWU. 3aBHUCHUMOCTH
TEIUIOEMKOCTH OT TeMIlepaTypsl U AaBiaeHus. CpeaHsis U UCTUHHAS TeTJIOEMKOCTH.
dopMysibl U TaOMUIBI 711 OTMPEEICHUST TEIUIOEMKOCTH. TerIoeMKOCTh CMECH

paboyux Tel.

Tema 2. IlepBrlii 3aKoH TepMoguHaMuKku (1 1)

CylHOCTh TIEPBOrO 3aKOHAa TepMoAMHAMUKH. DopMynupoBKa MEepBOro
3aKOHAa TEPMOJWHAMHUKHA. AHAJIUTUYECKOE BBIPAKEHUE IMEPBOrO  3aKOHA
TEPMOJUHAMUKHN JIJII OTKPBITBIX W 3aKPBITHIX cucTeM. Ormpejenenune paboThl U
TEIUIOTHl 4Yepe3 TEePMOJAMHAMUYECKHE TapaMeTpbl COCTOsIHUSA. BHyTpeHHss

sHeprus. DHTanenus. uTponus. PV u TS auarpamMmel.



Tema 3. Bropoii 3axon TepmogunamMuxu(1l 1)

CyIHOCTh BTOPOTO 3aKOHA TepMOAMHAMHUKH. OCHOBHBIE (POPMYTUPOBKH
BTOPOTO 3aKOHA TEPMOJMHAMUKH. TepMOIMHAMUYECKHE UKIIBI TEIUIOBBIX MAIIVH.
[Ipsmbie u oOpaTtHbie TWKIBL. TepmomuHammueckue KIIJ[ u XomomumbHBIHM
koadurment. Huxnsl KapHo u aHanm3 ux CBOWCTB. AHATUTUYECKOE BBIPAXKEHUE
BTOPOrO0 3aKOHAa TEepMOAMHAMUKH. I3MeHeHHe »HHTpONuU B HEOOpaTUMBIX
nporeccax. DPunocockoe W CTATUCTUYECKOE TOJIKOBAHUS BTOPOTO 3aKOHA
TepMOJUHAMUKHU. V3MeHeHune sHTponmuu U paboTOCHOCOOHOCTh M30JUPOBAHHOU

TepMOI[I/IHaMI/I‘{eCKOﬁ CHCTCMBEI.

Tema 4. TepmoauHaMuyeckue npouecchi(2 1)

4.1 OOume wMeToAbl UCCIEAOBAaHUS TMPOIECCOB HM3MEHEHUS COCTOSHUSA
pabouux Ten. [lonmurpomnHsie mporiecchl. OCHOBHBIE XapaKTEPUCTUKU TMOJUTPOII-
HbIX TporieccoB. M3oOpaxxkenume B koopaumHatax PV wum TS. OcHoBHBIC
TEPMOJIMHAMHYECKUE TMPOLIECCHl: H30XOPHBIA, HM300apHBIN, H30TEPMUYECKUU U
annabaTHBIN - YACTHBIC CITydad MOJUTPOITHOTO MpoIiecca.

4.2 TepmoauHaMHYECKHE MPOLECCHl B peajbHBIX ra3zax W napax. CBoKcTBa
peanbHbIX Ta30B. [Tapel. OcHoOBHBIE omnpeaenenus. [Iporeccsl mapoodpasoBaHus B
PV u TS koopaunarax. BonsuHoi map. Ilonstue o6 ypaBHenun BykamoBuua -
HosukoBa. YpaBuenue boromo6oBa - Maiiepa. Tepmonunamudeckue TaOJIUIIbI
BOJIbl W BoasHoro mapa, PV, TS, HS, muarpammbl BojasHoro mapa. Pacuer
TEPMOJMHAMHUYECKUX MPOIECCOB BOASHOTO Mapa ¢ MOMOIIbI0 Tabmui u HS -

AuarpaMMabl.

Tema 5. Baaxkublii Bo3ayx(2 1)

Onpenenenue TOHATUSA  "BiAaxHbld  BO3ayX'. (OCHOBHBIE BEJIMYMHBI,
XapaKTepPHU3YIOIUE COCTOSIHUE BIKHOTO BO3dayxa. Hd - nmarpamMma BIasKHOTO
BO3JyXa. PacueT OCHOBHBIX IpPOLIECCOB BJIAXKHOIO BO3AyXa (IIOJOTPEB, CYLIKA,

CMECH BO3/[lyXa U Pa3JINYHbIX I1APOB).



Tema 6.1{UKIBI XOJTOTWILHBIX YCTAHOBOK(2 1)

6.1 Knaccudukarms X0oI0qMIbHBIX YCTaHOBOK. Pabouue Tena. XonoauabHbIN
KOO PUIIMEHT U XOJOJOMPOU3BOAUTENBLHOCTh. [[UKI BO3MYIIHONW XOJIOAMIBHOM
ycTaHOBKH. L{MKIJIBI TapOBBIX KOMIIPECCOPHBIX XOJIOAWIBHBIX yCTaHOBOK. [loHsTHE
00 aOCOpPOIMOHHBIX M MAPOIKEKTOPHBIX XOJIOAMIBHBIX ycTaHOBKax. [lomydyenue
CKIDKEHHBIX Ta30oB. OOIIMe MPUHLHUIBI U CHOCOOBI JOCTUXKEHUS CBEPXHU3KUX
TEMIEpaTyp.

6.2 TepmoTpanchopMaTopsl. CymHocTb TepMoTpaHchopmaiuu,
KOd(pGUIMEHT TpeoOpa3oBaHus TEMIOTH. [[UKIBI MOHWKAIOIMIETO ¥ TOBBI-
HIaroIero Tepmorpancpopmartopa. LIUKIBI COBMECTHOTO TOMYYCHHS TETUIOTHI U

XO0Jioaa.

PA3JIEJI I1. Teopusi Tenjiooo0MeHa (8 1)

Tema 1. OcHOBHbIE TNOHATHSI W ONpeNeIeHHMS TEOPHMH TeIJI000OMeHa.
TemtonpoBogHOCTD (2 1)

1.1 Tlpenmer u 3amauu TEOpPUHM TEIJIOOOMEHa. 3HAYEHHE TEIUI0O0OMEHa B
MPOMBIILICHHBIX TTporieccax. OCHOBHbIE MOHATHS U onpeaesieHus. Buabl nepeHoca
TEIUIOTHI: TEMJIOMPOBOIHOCTh, KOHBEKIIUS U H3ydeHue. CIOKHbBIN TEII000MEH.

1.2 OcHoBHbIe TOHATHS U omnpeneineHus. 3akoH Dypee. KoabdwuimeHnr
TEIUIONPOBOJHOCTH. MeXaHU3MBI Mepe/iaun TeIUIOThl B METaJIax, AUICKTPUKAX,
MOJYNPOBOJHUKAX, JKUAKOCTAX U raszax. JuddepenumnanbHoe ypaBHEHUE
TEIUIONPOBOJHOCTH. YcnoBus OJIHO3HAYHOCTH. Koaddurment
TEIJIONMPOBOAHOCTH.

1.3 TemmonpoBOAHOCTh MPH CTAIMOHAPHOM pPEXHUME. TermTonpoBOIHOCTD
OJTHOCJIOWHONW W MHOTOCJIOWHOW TIJIOCKOM, IMJIMHIPUYECKON H CcheprudecKoi
CTEHOK MPHY IPaHUYHBIX YCIOBUAX 1 poja.

1.4 HecraunoHapHbIi IpOLECC TEMIONPOBOAHOCTH. MeToibl pereHus 3a1ad

HCCTaHHOHapHOfI TCIIOIIPOBOAHOCTH: MCTOA PA3ACIICHUSA IICPCMCHHBIX, MCTOI



uHTEerpaipHoro mnpeodOpaszoBanusa Dypwe, meron Jlammaca. Meton KOHEUYHBIX
pazHocTteil. OxnaxaeHue (HarpeBaHre) HEOTPAHUUCHHOW TUIACTUHBI, IUIUHIpA U
niapa Ipu rpaHuYHbIX ycnoBusaxX 1, 2 m 3 poma. HecramumoHapHBbI Iporecc

TCINIOIPOBOAHOCTH B TCJIaX KOHCYHBIX PasMCpPOB.

Tema 2. KoHBeKTHUBHBIH Tem1000MeH (2 1)

2.1 OcHoBHBIC MOHATUS W ompexaencHus. YpaBHeHue Hpiorona -Puxmana.
Koadpdunment temnoornaun. JuddepeHimanbabple ypaBHEHHS TeEIJI0OOMEHa:
ypaBHEHUE JBUKEHUS BS3KOM >kuKocTh (ypaBHeHue HaBbe - CTOKCa), ypaBHEHUE
TEIJIONPOBOJAHOCTU ISl TMOTOKA JBIKYLIEHCS KuAkocTu (ypaBHeHHe Dypbe -
Kupxroda), ypaBHeHHe TEIUIOOT/Ia4yM Ha TPaHUIE NOTOKAa U CTEHKH (ypaBHEHHUE
buo - ®ypbe), ypaBHEHHE 3aKOHA COXPAHEHHUS, OJHO3HAYHOCTH K
g depeHInaIbHbIM YPaBHEHUSM KOHBEKTUBHOI'O TEINIOOOMEHA.

2.2 OcHOBBI TeopuH 1oao0us. OCHOBHBIE OIpeneeHUs. Y CIoBUsa 000U
¢usnueckux sasinenuil. [IpeoOpazoBanune nopodus. KpurepuanbHble ypaBHEHUS.
Onpenenstomue Kpurepuu. Meton MoaenupoBaHus. Duzndeckuii  CMbICI
OCHOBHBIX KpUTepueB noaoous. [lonsiTue o MaTeMaTH4eCKOM MOJIETUPOBAHHH.

2.3. TermooOMeH npyu U3MEHEHUHN arperaTHOro COCTOSIHUS, TEIJIO0OMEH TPH
KWIICHUM; MEXaHHW3M MpOoLecca MpPH Iy3bIPbKOBOM M IIJIEHOYHOM PEKHUMAX
kunenus. Kpusucel kunenus. TemnooTaada Mpu My3bIPHKOBOM U IJIEHOYHOM
KUTIEHUU KUAKOCTU B O0sbIIOM 00beMe. PacueTHble ypaBHEHUS ISl ONIpeeIeHUs
kodpduimenta Temnootrnayu. Ily3plppkoBO€ M TUIGHOYHOE KHUIIEHUE TIPH
BBIHY)KJICHHOM T€YeHUU B KaHasax. OCHOBHBIE PEXHUMBI TeUEeHUs ABYX(]pa3zHOTO
MOTOKAa B BEPTUKAIBHBIX M TOPU3OHTAIBHBIX KaHalaxX. TermtooOMeH mpu
KoHJeHcanuu. [lneHouHas U KamenbHas KOHAEHcauuu. TemiooTAaadya mnpu
KOH/ICHCALlMU YUCTHIX MapoB. PacueTHble ypaBHEHUS KOAPPUIIUEHTA TEIIIOOTAAYU
JUIST BEPTUKAIBHBIX W TOPU3OHTAIBHBIX TpyO. @DakTophl, BIUAIOIMINE HA

TEIIOOOMEH IIpH1 KOHACHCAIH YUCTBIX ITapOB U IMMAapOB U3 IIaPOBLIX cCMecCeH.

Tema 3. Tensioo0MeH u3inydenueM (1 1)



OO1ue NOHATHSA U OTPEeNIeHus; TeIUIOBOI 0ajJaHC Ty4YHuCTOro TeII000MeHa.
3aKOHBI TEIUIOBOTO H3JIydeHUs. TemooOMEH W3Iy4eHHEM MEXIy TeJIaMHy,
pa3JeNeHHBIMU MIPO3PAaYHON Cpelloil; Kod(h(PUIMEHT OOIYyYEeHHOCTH; TEINIOOOMEH
MEXIYy TeJlaMH, IPOU3BOJIBHO PACIOJIOKEHHBIMU B IMPOCTPAHCTBE. 3alUTa OT
u3nyyeHus. M3nydenue rasoB. TemnooOMeH H3IydeHHMEM B TONKaxX M KaMepax

CTOpaHu-.

Tema 4. Tensionepenaua (1 4)

Cnoxublil TermooOMeH. Teruonepenaya yepes MIOCKYI0, HWIMHIPUYECKYIO,
chepuueckyro U opeOpeHHyro crteHku. Koadduuuent rtemnonepenauu. Ilytu
WHTEeHCH(UKAIMU  mpolecca Temionepenadu. TemmoBasuzonsius. Bwidop

MaTepuasa TeIIOBOW U30JIALUY.

Tema 5. OcHOBBI pacueTa TenJ000MeHHbIX aNNAPATOB (2 4)

Ha3znauenue, knaccuukamuss M CXEMbl TEMJIOOOMEHHBIX amnmnapaTosB.
[Tpuniun pacyera Teraoo0OMeHHbIX anmnaparoB. CpeqHuil TeMrepaTypHbIid Hamop.
[Ipumenenne OBM mns pacuera, MOAEIMPOBAaHWS M ONTMMH3ALMM IIPOLIECCOB
TEIJI000MEeHa B TEMJIOOOMEHHBIX arapaTax.

CrniocoObl MHTEHCH(UKAITMY TETII000MEHa MTPU 0THO()A3HOM TEUCHHUH Ta30B U
KUJIKOCTH, Npd  KWAMEHUM W KOHJCHCAIlMM  TPUMEHUTEIIBHO K
BBICOKOA(()EKTUBHBIM TEIJI00OMEHHBIM anmapaTtam. CoBpeMeHHbIE KOHCTPYKIIUU
TpyOUaThIX W IUIACTUHYATBIX TEIJIOOOMEHHBIX anmapaToB. MeToabl OIEHKH
3 PEeKTUBHOCTH UHTCHCU(DUKAIIUK TEIII000MEHAa M ONTUMHU3ALINS TETII000MEHHBIX

anmapaToB.

Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTH KYPCA

JlabopaTtopHblie padoThl (36 yac.)

JlabopaTtopHasi paGora Ne 1.

Omnpenenenue mokasaress aauadaTsl Bo3ayxa (4 4.)



JlabopatopHasi paGora Ne 2.

YpaBHEHUE COCTOSTHUSA pealibHBIX Ta30B (4 4.)

JlaGopaTopHnasi padora Ne 3.

Ornpenenenue cpeaHelt MacCOBOM M300apHOM TEMIIOEMKOCTH Bo3ayxa (4 4.)

JlabopaTropnasi pa6ota Ne4.

N3ydenue paboThl TemoBoro Hacoca (4 4.)

JlaboparopuasipadboraNe5.

Omnpenenenue kod(hduIMEHTa TEIJIONPOBOAHOCTA TEIIOU30JISAIIMOHHBIX
MaTepuasioB METOJIOM TpyObI(4 4.)

JlabopaTtopHnasi padora Ne 6.

OnpeneneHrue  TEIJIONPOBOJHOCTH  TBEPABIX  MaTEpPHAIOB  METOJOM
MJIACTHUHBI TP UMUTALIMOHHOM MOJICJIMPOBAHUM TIpoliecca TermioooMeHa (44.)

Jlaboparopnasi pabora Ne7.

HccnenoBanue TEmIOOTIayd TPU  €CTECTBEHHOM KOHBEKIIMH  OKOJIO
TOPU30HTAJIBHOIO UMWIMHAPA METOJOM UMUTALMOHHOTO MOJEIIMPOBAHUS MpoIiecca
terutooomena (4 4.)

JladopaTopnasi pa6ora Ne§.

HUccnenoBanne TemooTnaun IIPU  €CTECTBEHHOM KOHBEKLIHMH  OKOJIO
BEPTUKAJIILHOTO IMJIMHIPA METOJOM HMHUTAIMOHHOTO MOCIUPOBAHUS Tpolecca
Teriooomena (24.)

JlaGopaTopHasi padora Ne9.

UccnegoBanue paboThl TEIIOOOMEHHOIO armapara Mpd HUMUTAUOHHOM

MOJIeTUpOBaHuU (4 4.)

HH.YYEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI



Y4eOHO-MeTOANYECKOE oOecrnieyeHue CaMOCTOSITENIbHOM paboThI
oOyuaromuxcs 1o aucuuruinae « Ternorexnukay npeactasieHo B [punoxenun 1
U BKJIIOYAET B ceOs:

v’ maH-rpaduK BBIMOJHEHHST CAMOCTOSTEIBHON PabOThl MO JUCIHUILIMHE, B

TOM YHCJIC TIPUMCPHBIC HOPMbI BPCMCHH Ha BBIIIOJIHCHHUC II0 KaXXKIOMY

3aJJaHHIO,

v’ TpeboBaHUs

K

NPEACTaBICHUIO U

CaMOCTOSITCJIbHOM pa60TI)I;

v/ KPUTEPHH OICHKU BBITIOJHEHHUS] CAMOCTOSTEIIBHOM PaOOTHI.

o opMIIEHUTO

IV. KOHTPO.JIb JOCTUXEHMUS LEJEN KYPCA

Ne Kontpomupyemsie Koupl 1 aTans! popmMupoBaHus Or11eHOYHBIE CpeCTBA
n/n pasebl KOMIIETEHIIUH TeKymmit pOMeKyTOTHAS
AVCIHUINTHHEL KOHTPOJIb aTTecTanys
1 Texunueckas OIIK-1, 3HaeTr goctuxeHus Hayku | YO-1 VO-1
TEPMOJAUHAMUKA OIIK-4, B 00/IacTH TCIUIOTCXHUKH (Bompocsl st | Bompockr k
IK-1, Ha  PETUOHAIBHOM U | rekymeit K3aMeHy
[K-2 MHPOBOM YpPOBHE H IIyTH
PEIICHHsT CTOSIIUX 3124 C rpoBepKH K
ucronb3oBanneM Merogos | PA3ACTY D
TEPMOJUHAMUKHA U TEOPHH IP-6
TETI000MEHA. (;maboparop-
YMeer aHaNM3WPOBATH H | HBIe  PabOTHI
00001aTh yacTHbIE 3a1a4u | No 1,2,3,4)
B 00II[€E 3aKOHEI.
Bnanmeer METOAAMHU
ONITUMH3AIHN
PEIICHUSTEIUIOTEXHIYESCKHI
X W TEXHOJOTHYECKUX
3a1ad.
2 Teopus temmmoodmena | OITK-1, 3naer ocHoBHBIE moHATHS | YO-1 VO-1
OIIK-4, U 3aKOHBI (BorpoChI st | Bompock! K
TIK-1, TEPMOJAVUHAMHUKH, TeKyIen K3aMeHy
IK-2 TIPUMEHSIEMBIE K YACTHOMY | IPOBEPKH K
CITydaro B3aWMHOT0O | pa3zeny 2)
npeBpamieHus Temwiorsl u | [1P-6
paboThI, a Takke OCHOBHI | (Jaboparop-
TEOpHH TEILIO- U | HBIe pabOTHI
MaccooOMeHa. Ne 5,6,7,8,9)
YMeeT mpuMEHSTh 3aKOHBI
K  YaCTHBIM  CITy4asiM
B3aMMHOTO MPEBPAICHHS
TETUIOTHI U pabOTHI.
Bnanmeer METOIAaMHU
pacueTa TEXHOJIOTHYECKUX
MPOIIECCOB ¥ aIMapaToB ¢
HCTIOF30BaHNUEM 3aKOHOB
TEIUIOTIPOBOAHOCTH,
KOHBEKTHBHOTO
Tena000MeHa,
MaccoIepeHoca.

pe3ynbTaTOB




OIIK-1, 3HaeT METOIbl pELICHUS
OIIK-4, 3a1ad npu

TIK-1, MOJICITHPOBAaHUH

[K-2 MPOIIECCOB  TEIUIO- |
MaccorepeHoca B
OMOTEXHOJIOTHICCKUX/
TEXHOJIOTHYECKHX
nporeccax.

YMmeeT 00001aTh JaHHEIE
1 MCIIOJIb30BATh
MIPaKTHYECKHE 3HAHUS JJIS
HCCIIeJ0BAaHUs,pPa3paboTKH
U peau3aliy TeXHOJIOTHIA
B IIpo(heCCHOHABLHOM
JeATEIEHOCTH C
NpUMEHEHHEM
COBPEMEHHBIX CHCTEM
aBTOMATHU3HPOBAHHOTO
NPOCKTHPOBAHHSI.

Braneer HaBBIKAMH
HCIIONB30BAaHHU
UCIIOIb30BAHUS
CIeLHaTN3UPOBAHHOTO
MIPOrpaMMHOTO
obecrieueHus Uil pacuera,
MO/JIEITUPOBAHHUS u
OlITUMHU3alIUK  TTPOLECCOB
TETI000MeHa B
TEIIO0OMEHHBIX
anmaparax pH
OCYIIECTBICHUH
TEXHOJIOTHYECKUX
TPOLIECCOB

B PO eCcCUOHATIBHON
JIeSTeIIbHOCTH.

TuroBsle BONPOCHI MO pa3AenaM Kypca U BOIPOCHI K dK3aMEHY, KPUTEPUHU U
MoKa3aTeiid, HEOOXOIUMbIe [IJIi OLEHKM 3HAaHWW, YMEHHM, HaBBIKOB U
XapaKTEePU3YIOIIUe 3Tanbl (HOPMUPOBAHMSI KOMIIETEHIIMH B TMPOIIECCE OCBOCHUS

oOpaszoBaTeILHON TporpaMMBbl, TipecTaBiieHbl B [Ipunoxenuu 2.

V. ClIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JMuTEpaTypa

1. Pymo6Gamra, C.II. Termorexuuka / C.II. PygoGamra. — M.: KomocC,
2010. — 599 c.http://www.studentlibrary.ru/doc/ISBN9785953206587 -
SCNO0002.html



http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html
http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html

2. bproxanos, O.H. Temmomaccooomen: yueonuk / O.H. bproxanos, C.H.
[IIeBueHKoO. —M.: NHOPA-M, 2013. —464 C.
http://artlib.osu.ru/web/books/content_all/1650.pdf

3. Kpyrnos, TI'.A. Temmorexamka [DNEKTpOHHBIN pecypc]: ydeOHOe
nocobue / I'.A. Kpyrnos, P.1. bynrakosa, E.C. KpyrioBa. — DnekTpoH. naH. —
Cankr-IletepOypr:  Jlawp, 2012. - 208 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/3900

4. 3amaneeB, 3.X. OCHOBBI THAPABIUKH U TETUIOTEXHUKU [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue / 3.X. 3amaneeB, B.H. Ilocoxun, B.M. Yedanos. —
OnektpoH. naH. — Cankt-IlerepOypr: Jlanb, 2014. — 352 c. — Pexum nocryna:
https://e.lanbook.com/book/39146

5. Cunssckuii, 0.B. COopauk 3amau no xkypcy "TemnorexHuka"
[OnexTpoHHBI pecypc]: yueOHoe mocoome / FO.B. Cunssckuii. — CaHKT-
[lerepoypr: I'MMOPH, 2010. - 128 c¢. — Pexum  jgocryna:
https://e.lanbook.com/book/4907

6. JlsmxoB, B.M. Teopernueckue OCHOBBI TEIUIOTEXHUKU: Yy4eOHOE
nocobue / B.W. JlsmkoB. — MockBa: Kype, Uudpa-M, 2015. — 328 c. (1 3k3.) —
Pesxum noctyna:http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU

JlonoJHUTeIbHAS JIUTEPATypa

1. Opnos, M.E. Teopetnueckue OCHOBBI TEIUIOTEXHUKHU.
Tennmomaccoobmen: yuebHoe nocooue / Yassnosck: Yal' TV, 2013. — 204c.

2. http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf

3. Casun, UK. Teopetnueckue ocHoBbl TertoTexHuku (KpaTkwii xypc):
yauebHoe nmocobue/ IlerpozaBoack: M3a-so [lerpl'VY, 2008. — 172c.
4. http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf

5. Konomanos, B.W., IlaxomoB A.H., TI'aranoa H.II.,, Kommyx A.H.
Metoasl pelieHus 3ajad TemonepeHoca. TemnonpoBogHOCTy U auddy3us B

HEMOJBIKHOMU cpene: yueOHoe nmocobue / Tam6oB: M3a-Bo Tamb. roc. TexH. yH-Ta,
2005. - 80 c.


http://artlib.osu.ru/web/books/content_all/1650.pdf
https://e.lanbook.com/book/3900
https://e.lanbook.com/book/39146
https://e.lanbook.com/book/4907
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU
http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf
http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf

6. http://www.tstu.ru/book/elib/pdf/2005/qgatapova.pdf

7. CemenoB, b.A. UHxeHepHBII 3KCIEPUMEHT B NPOMBIIUICHHOU
TEIUIOTEXHUKE, TEIIO3HEPTETUKE M TEIUIOTEXHOJIOTUAX [DIEKTPOHHBIH pecypc]:
yuebHoe mocodue / b.A. CemenoB. — Dnektpon. aan. — Cankr-IletepOypr: Jlans,

2013. — 384 ¢. — Pexxum moctyma: https://e.lanbook.com/book/5107

8. benses, B.C. MeToauku pacyeToB TEIUIOTEXHUUYECKUX XapaKTEPUCTHUK
HSHEPrO’KOHOMUYHBIX 3IaHUN: yaeOHoe nocobue TSt BBICIIIETO
npodeccuonanbHoro oopazopanus / B. C. bensieB. — Mocksa: M31-Bo Accoruanuu
CTpOUTENIbHBIX  By30B, 2014, — 268 c. (2 »9x3.) — Pexum

nocryma:http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU

IIepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALUOHHOM CeTH
«AHTepHeT»

1. Caiir HanumonaneHOoro komurera mno Teriomaccooomeny (Poccuiickast
Akanemus Hayk «MexyHapOHBIN LIEHTP MO TEIJI0- U MACCOOOMEHY»)

http://www.nchmt.ru/

2. Caiit TEIJVIOTA — Bce ans TEIUDIOTEXHUKA U

TEIIUIOSHEPTETUKA. TemnnosnepreTika, TEIUIOCHA0KEHUE U TETNIOOOMEH,
TEpMOJIMHAMHUKA U TEIUIoNepeaada

http://www.teplota.org.ua/

3. Poccuiickas rocynapcTBeHHast Ou0iamoreka

http://www.rsl.ru/

4. T'ocynapcTBeHHas MyOJMYHAs HaAyYHO-TeXHUYecKas Oubiamorexka Poccun

http://www.gpntb.ru/

5. Hayunas snekTpoHHas OMbmoTexa

http://elibrary.ru/

Ilepeyenb nHPOPMALMOHHBIX TEXHOJOIMHA U MPOrPAMMHOI0 00ecIeYeHust
[IporpamMmMHOe oOecreueHue, IOCTYMHOE CTYyACHTaM Ui BBIOJHEHUS

HHAWBUYAJIBbHBIX SaﬂaHHﬁ, a TAKXKC IJIAA OpraHu3alnun CaMOCTOSITEJIbHOM pa6OTBI:


http://www.tstu.ru/book/elib/pdf/2005/gatapova.pdf
https://e.lanbook.com/book/5107
http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU
http://www.nchmt.ru/
http://www.teplota.org.ua/
http://www.rsl.ru/
http://elibrary.ru/

Aynuropus, [Tepedens mporpaMMHOTO oOecredeHus
KOJIMYECTBO pabodmx

MECT
Kommbrorepnbliit k1ace | — Microsoft Office Professional Plus 2016 — odmucHsIi maker,
Kadenper BKJIIOYAIOIIMI  OpOrpaMMHOE — olecreueHue i paboThl ¢

TemnodHepreTUKy u
p pa3IMYHBIMU THIAMHU JIOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMU
TEIJIOTEXHUKH,

Aymuropust E-559 a, Ta6nguaMH, 0a3zaMu JaHHBIX U JP.);

Aynutopus E-559 ¢ — 7Zip 9.20 - cBoOomHbIN (aISIOBBI apXUBATOP C BBICOKOM
CTCTICHBIO C)KATHSl JTAHHBIX;

— Adobe Acrobat XIPro — maker mporpamMm Ui CO3JaHHS |
MPOCMOTpa IEKTPOHHBIX ImyOsmkanuid B popmare PDF;

— AutoCAD 2017 - tpéxmepHasi cUCTeMa aBTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHUS M YCPUCHHUS;

— Water Steam Pro — cBoiicTBa BOJibI M BOJISTHOTO T1apa;

— Win DjView 2 — naker nporpamMm Jyis CO3JIaHHS U IPOCMOTpPA
ANEKTPOHHBIX MyOnukauuii B popmare DIVU;

- KOMIIAC-3DV16 xX64 TpEXMepHast cucreMa
ABTOMATHU3HPOBAHHOTO MPOSKTUPOBAHUS U YSPUCHHUS;

— IIK «Koncynprant Ilmoc» - oduCHBI MakeT HOPMaTHBHBIX
JIOKYMEHTOB;

— IIK «MC Texakcnept 6.0» - opUCHBII TaKeT HOPMATHBHBIX
TEXHUUYECKUX JIOKYMEHTOB;

— «Boiler Designer 9.8.2.0» - makeT MpUKIATHBIX IPOTPAMM JUIS
pElICHUs 3a/1a4 TeIJIOIHEPTETHKH.

HpI/I YTCHHH JICKOUOHHOI'O KypCa UCIIOJIb3YCTCs KOMIIBIOTCPpHAsA TEXHUKA JISA

JIEMOHCTPALMH CJIAKWI0OB C IOMOILLBIO IPOIPAMMHOIO MPUIIOKEHUS:
v Microsoft Office Professional Plus 2016,
v Adobe Acrobat XI Pro,
v" WinDjView 2.
JIist pacChUIKM y4eOHBIX MaTEPUAIIOB U APYTOd MH(OPMAIIUU UCTIOJIb3YETCS

anextponHast mouta Microsoft Outlook, nocrynuas B muuHoM kabunete JIBOY.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Jnsg  ycnmemHoro OCBO€HUSA AUCHMIUIMHBL "TemnorexHuka" CTYAEHTY
HEOOXOJMMO TIIATEIHHO HM3YYUTh TCOPETUUYECKUW MaTepuan MPOCTyIIaHHBINA B
JIEKIIMOHHOM KYpCE€ Ha ayJWTOPHBIX 3aHSATHUSX, TMOCIE€ 4YEero O3HAKOMUTBCA C
TEOPETUYECKHUM MarepuajoM B Y4eOHHMKaX U Y4e€OHBIX TIOCOOMSX, a TaKKe
YKEIaTeIIbHO TTO3HAKOMUTHCS C yOIMKAIUSAMY B TIEPUOIUICCKUX H3TAHUSIX.

3aTpaThl BpEMEHU Ha OCBOEHHUE TEOPETUYECKOTO Kypca 3aBUCAT OT TOTrO, Kak

aKTUBHO CTYACHT paboTal B ayIWTOpHWH, CIyIllas JEKIUU U U3ydas MaTephaia Ha



nabopatopHbIX pabotax. HemoHsTHBIE BOMPOCH! JOMKHBI ObITh MPOpabOTaHbl HA
KOHCyJbTallMsIX. B cioydae mpomycka 3aHSATHM CTyA€HTY moOTpelyercs
CBEPXHOPMAaTUBHOE BpeMs Ha OCBOCHHE MPONYUIEHHOTO Matepuana. Jlis
3aKpeIUICHHs] MaTepuaa JEKIUH JOCTaTOUHO, MEPEIUCTHIBAsT KOHCIICKT WIJIM YUTast
€ro, MBICJICHHO BOCCTAHOBUTH MPOCIYIIAHHBIA Marepuan. g 3akperieHus
MaTepuaia Kypca HeoOXOAuMO MpopadoTaTh BOMPOCH ISl CAMOIPOBEPKH TOCHE
KaXJI0r0 MPOWJIEHHOIrO pasjena AUCUMIUIMHBL. [lepedeHb BOMpPOCOB K KaXIOMy
pazzaeny npuseseH B [Ipunoxxenun 2.
Meroanyeckue peKOMEHAANUH K BbINIOJIHEHHUIO JIa0OPaTOPHBIX padoT

Llenp 1ab0paTOpPHOro MPaKTUKYMa — 3aKPENUTh TEOPETUUECKUE MOJI0KEHUS
U3y4aeMOM NHCUUIUIMHBI, 03HAKOMUTh C METOAMKOW MOCTAHOBKHU U IPOBEICHMUS
TEIJIOTEXHUYECKOTO AKCIIEPUMEHTA.

[lepen BbINOTHEHHEM JIA0OpPATOPHBIX pabOT CTYyNEHT JAODKEH 110
PEKOMEH/I0BaHHOW JIUTEpaType U3yYUTh TEOPETUUECKUN MaTepual, OTHOCALIUICS
K JaHHBIM paboTam. HemocpencTBEeHHO mepe] BBIMOJIHEHHEM KaXXI0H padoThI
CJIeTyeT 03HAKOMUTHCS C OINBITHOM YCTaHOBKOM, UETKO MPEJCTaBUTh ce0e MOpsAI0K
MIPOBEJICHUS OIBITa U METOJUKY 00paOOTKH MOTYUYEHHBIX TaHHBIX, COCTABUTH TUIaH
BBITIOJIHEHUS PAOOTHI.

K pabote Ha 1a00paTOPHBIX yCTAHOBKAX JOIMYCKAIOTCS CTYIACHTHI, UMEIOIINE
TEOPETUUYECKYIO OJATOTOBKY, MPOLIEANINE HHCTPYKTAX M0 TEXHUKE 0€30MacHOCTH
Y 3apPETUCTPUPOBAHHBIE B )KypHaJIe HHCTPYKTaXKa.

[Ipu BbINOJSIHEHHUH JTAOOPATOPHBIX PA0OT 3ampelaeTcs BKIOYaTh CUIIOBOE
obopyioBaHue 0€3 pa3pelIeHus penoaaBaresis uin JadopaHra.

B naboparopun CTyIEHT BBINOJIHIET SKCIIEPUMEHTAIbHYIO YacTh paboOThl U
YepHOBBIE (HEOOXOIUMBIC) pacueThl, IOCJAE Yero IMPOTOKOJ HAOMIOJECHUN U
YEepHOBUK pacyeToB TMpPEACTaBIsECT IMpernojaBaTento. PacdeTsl HE0O0XOAMMO
BBINIOJIHATH B cucteme CU.

OTyeT O BBINOJHEHHONW pabOTe MOJDKEH OBITh OPOPMIICH WHIWBUIYATHLHO
KaXXIBbIM CTYJIEHTOM M JOJDKEH COJAEp)KaTb Ha3BaHUE U LEdb pabOThI, KPATKYIO

MCTOJUKY IIOCTAHOBKHM MW IIPOBCACHHA OIIbITa, [PHHOUIIMAIBHYIO CXCMY



YCTaHOBKH, TMPOTOKOJI SKCIEPUMEHTAIBHBIX U PACUCTHBIX JIaHHBIX B BHUJE
TaOJUIIBI, pacyeThl, TPAUKU U BHIBOIBL.
MeTtoauyeckue peKOMeHAALMHU 110 NOATOTOBKE K IK3aMeHY

[logroToBka K 3K3aMEHY OCYLIECTBISETCS HAa OCHOBE JIEKIIMOHHOIO
MaTepuaia, MaTepuana Ja0opaTOPHBIX 3aHATHI ¢ 00s3aTENbHBIM OOpaleHUEM K
OCHOBHBIM y4€OHHMKaM Kypca. DTO MCKJIIOUaeT OIIMOKM B IOHMMAaHUU MaTepHaa,
o0Jier4aeT ero OCMbICIICHUE, a TaKKe MPOKOMMEHTHUPYET MaTepuai MpuMepaMu U
WUTIOCTPALMSIMU, KOTOPBIE B JIEKIUAX HE MPUBOAMINCH. O0s3aTENIbHBIM YCIOBHEM
JIOMyCKa K SK3aMEHY SIBJISIETCS BBINOJIHEHUE W 3allUTa JAOOpPATOPHBIX padoT, U

HaJIMIUC COACPIKATCIBbHOIO KOHCIICKTA HeKHHﬁ.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
TV CHUTLIAHBI

OcBoenne AuCHMIIINHBL «TEIIOTEXHUKa» TMpEArnojaraeT HCIOIb30BaAHHUE
MYyJIBTUMEIUMHBIX YYEOHBIX ayJuUTOpUi BMECTUMOCThIO Oosiee 30 uyesoBexk,
OCHAIICHHBIX COBPEMEHHBIMU TEXHUYECKHMMH CPEICTBAMU U JIOCTYIIOM B CETh
HuTtepHer. JIabopatopHbie pabOThI IPOBOJATCA B 1a0OPATOPUU TEPMOJIUHAMUKHU U
TEIJI0MaccooOMeHa, OCHAIIEHHOMU 1a60paTOPHBIMU YCTaHOBKaMH u
IKCMEPUMEHTAIBHBIM CTEHIOM JIJIsl TIPOBEJCHHS JTa00paTOPHBIX paboT METoaaMu
UMUTAIIMOHHOTO MOJENIUpOBaHus mpoueccoB. [[ns camocTosTenbHOW padbOThI

CTyACHTaM JOCTYIIHBI KOMIIBIOTCPHBIC KJIACChI WM UYHWTAJIBHBIC 3aJIbl HaquOfI

oubanorexku [[IBOY.

HanmenoBanue

. IlepeyeHb OCHOBHOT BaHUS
000pY10BAHHBIX MOMeEIIEeHUI epetieHk 0CHOBHOTO 0Gopy10

Jlaboparopus TepmoauHamMuku | CTEHABI 7Sl BBIMOTHEHUS J1a00paTOpHBIX paboT
U TerioMaccooOMeHa

Aynutopust E559 6

KommbroTepHbIii K1acce Mouno6mokHPProOne 400 All-in-One 19,5 (1600x900),

Aymutopust E 559 r Corei3-4150T, 4GBDDR3-1600 (1x4GB), 1TBHDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

KommbroTepHbIii K1acce Mouno6imokHPProOne 400 All-in-One 19,5 (1600x900),

Aynuropust E 559 a Corei3-4150T, 4GBDDR3-1600 (1x4GB), 1TBHDD 7200

SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

YuranbHbie 3a1b1 HayuHoii Mono6mokHPProOne 400 All-in-One 19,5 (1600x900),




oubanoreku J[BOVY ¢
OTKPBITBIM JOCTYIIOM K (DOHTY
(xopmryc A - ypoBens 10)

Corei3-4150T, 4GBDDR3-1600 (1x4GB), 1TBHDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxkopoctb gocryna B MaTepuer 500 MoOuT/cex.

PaGoune  Mecra  gus  moaeil ¢ OrpaHUYEHHBIMHU
BO3MOXHOCTSIMHA 340POBbi OCHAaAIlICHBI JOUCIIIICAMU nu

npuntepamu  bpainsg;  000pyAOBaHBI:  MOPTATUBHBIMHU
YCTpPOMCTBAMHM  JJIsi YTEHUS  IUIOCKOINEUYATHBIX  TEKCTOB,
CKaHUPYIOLUMHU u YUTAIOIIUMU MaIIMHAMHU

BHUJICOYBEJIIMYUTEIIEM C BO3MOYKHOCTBIO PETYJISALIUU LIBETOBBIX
CIEKTPOB; YBEIWYHUBAIOIIMMHU DJICKTPOHHBIMU JIyIIAMU U
YJIBTPa3BYKOBBIMU MAapKUPOBUIMKAMHU

MynbTUMenuitHas ayquTopun
E-933, E-934, E-433

npoekTop 3-chip DLP, 10 600 ANSI-mim, WUXGA 1 920x1
200 (16:10)PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10
C DJ. TPUBOJIOM; KpCIUICHHE  HACTEHHO-TIOTOJOYHOE
ElproLargeElectrolProjecta; mpodeccuonansnas JXK-nanensb
47", 500 Kg/m2, Full HDM4716CCBA LG; noacucrema
BUJICOMCTOYHUKOB JokyMeHT-kamepa CP355AF Avervision;

noJicucTeMa BUJICOKOMMYTAIINH; nojicucTeMa
ayIMOKOMMYTallUH u 3BYKOYCHUJICHNS, nojcucTemMa
UHTEPAKTUBHOTO yIIpaBJICHHUS, OecrpoBOIHBIC JIBC

obecrieyeHbl cucTeMoil Ha 0a3e Touek jgocryma 802.11a/b/g/n
2x2 MIMO(2SS)




[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJIEPAILTN

denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 00Pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA
no aucumiuvinie «TemorexHuka»
TexHo0rus MPOYKUHUU U OpPTaHU3ALMs PECTOPAHHBIX YCIYT/ OakagaBpcKast
nporpamma « TexHOJIOTHs MPOAYKIIMHU U OpraHu3alisi OOLECTBEHHOTO MUTAaHUS»
®dopMa NOATOTOBKH 0OYHAA

BaaauBocTok
2017



Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOSATEIbHON PadoThl MO IMCUHMILINHE

z

Hara/cpoxkn Bun camocrositesqibnoii | Ilpumepnbie ®opMa KOHTPOJISI

n/n BbIIIOJIHEHHU S padoThI HOPMBbI

BpeMeHH Ha

BBINOJIHEHHE,
qac

1 1-10 nenens popaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JICKIMIA U Y4eOHYIO
JUTEpaTypy 1o paszeiny |
Texuuueckas
TEPMOIMHAMUKA
OTBETUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[MOArOTOBUTHCH K 3amure | 10 T1P-6
1a00paTOPHBIX padOT
Nel,2.3.4

2 11-18 nepens npopaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JEKIHHA U y4eOHYIO
JUTEpaTypy no pasaeiny 2
Teopus TemoooMeHa
OTBETUThH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[IOATOTOBUTHCH K 3amure | 11 T1P-6
71a00paTOPHBIX padOT
Ne5,6,7,8,9

Opranuzanusi caMOCTOSITEIbHONH pabOThl MPOU3BOJUTCS B COOTBETCTBUU C
rpadukomM yuyeOHOTro mporecca M aH-rpa@uKoOM BBITIOJHEHUS CaMOCTOSITEIbHON
paGotel. CamocTosTenbHasE paboTa CTYAEHTOB MO Kypcy «TemnorexHuka
npeHa3HavyeHa Jig BHEaAyJIUTOPHOM pPaOOThIM HEOOXOauMa ISl 3aKpEIUICHUs U
yIIyOJieHUs] 3HAHW, TOJYYCHHBIX Ha ayJUTOPHBIX 3aHATHSIX, IO HW3YYEHUIO
JOTIOJTHUTENBHBIX Pa3/I€I0B AUCIUIUIMHBI, 3aKPEIJICHUIO MPAKTHYECKUX HABBIKOB
JUCUUIUIMHBL, a TakKe Mg Pa3BUTHS y CTYIEHTOB TBOPYECKUX HABBIKOB,
WHUIMATUBBI, YMEHUSI OPIraHU30BATh CBOE BPEMS.

CamocrosiTenbHasi paboTa BKIIOYAET MPOpabOTKY TEOPETHUYECKOTO Kypca,
OLIEHKY COOCTBEHHBIX 3HAaHUN MpPH TOMOIIM BOMPOCOB HJsi COOEceqOBaHMS
(ITpunosxenue 2).

Kpurtepuu onieHku (MUCbMEHHBII 0TBET)

v 100-86 OamnoB - ecnd OTBET TMOKa3blBaeT TIJIyOOKOe U
CHCTEMaTHUYECKOE 3HaHUE BCEro MaTepuasa o IIpoBepsIeMOMy pasielny Kypca

U KOHKpeTHOro Bompoca. CTyAeHT JIeMOHCTPUPYET CBOOOJHOE BIaJIeHUE



HAyYHBIM SI3BIKOM W TEPMUHOJIOTHEH COOTBETCTBYIOIIETO  pasjelia
JTUCIUTUINHBI, 3HAHWE  OCHOBHOM  JIMTEpAaTypbl W  3HAKOMCTBO C
JIOTIOJTHUTEIPHO PEKOMEHJIOBAaHHON JIMTEpaTypoll, yOETUTEIbHO H3JIaract
OTBET.

v 85-76 - OamnoB - 3HAaHME OCHOBHOTO  COJACpP)KaHHS
IIPOBEPSEMOro paszzeiia Kypca, yMEHUE aHAIN3UPOBATh OCHOBHBIC TIPOOIIEMBI
B paMKax pasjaefia JUCIUIUIMHBI, 3HAHWE BaXKHEWIMMX paboOT W3 CIHUCKa
PEKOMEH/IOBAaHHOW JUTEpaTyphl. B 11€10M JOTHYECKH KOPPEKTHOE, HO HE
BCET/[a TOYHOE W apTYMEHTHPOBAHHOE M3JI0’KEHNE OTBETA.

v 75-61 - Gam1 — MOBEPXHOCTHBIC 3HAHUS BAXHEHUIIUX pa3eioB
IporpaMMbl M COJIEpKaHUsSl pasjliesia JEKIUMOHHOTO Kypca; 3aTpyJAHEHHUs C
WCITOJIb30BAHUEM  TEPMHUHOJIOTMH  Y4eOHOW  AWCIUIUIMHBI,  HEIOJHOE
3HAKOMCTBO C PEKOMEHJOBAHHOW JUTEPATYPO; YACTUUYHBIC 3aTPYyIHEHUS C
BBITIOJIHEHUEM  TIPEAYCMOTPEHHBIX MPOTpaMMOM  3aJaHuil; CTpeMJICHUE
JIOTUYECKH OMPEICTCHHO U MTOCIEI0BATEILHO U3JI0KUTh OTBET.

v 60-50 6amtoB — HE3HAaHUE, TUOO OTPHIBOYHOE MPEACTABICHHUE O
peaMeTe Kypca B paMKax ydeOHO-TIPOTpaMMHOIO MaTepHalia; OTCYTCTBHE

JIOTUYECKOM CBSA3U B OTBETE.



[Tpunoxenue 2

MHHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKON OEJNEPAILINN
®DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICITIIETO 00pa30BaHUs

«/laIbHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

MKOJA BUOMEJIUIINHBI

®OH/I OHEHOYHbLIX CPEJICTB
no aucuuiuinHe «TemmorexHuka»
TexHoJIorus MPOAYKIIMU U OpTaHU3alMs PECTOPAHHBIX yCIyT/ OakaiaBpcKast
nporpamMma « TeXHOJI0THS MPOAYKIIUA B OPTaHU3AIM 0OIIECTBEHHOTO MUTAHUSD»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2017



Hacnmopt ®OC

10 AUCHUIIIINHC «TermnorexHuka»

Kon n popmyimmpoBka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIeTEeHIIHH
OIIK-1 cnocoGHOCTBIO | 3HAeT Kak xpanuth, oOpabaTbiBaTh ¥ aHAJIW3UPOBATH
OCYIIECTBIISATh  IMOWUCK, UHPOPMAIMIO M3 pPa3UYHBIX HCTOYHMKOB M 0a3
XpaHeHue, o0paboTKy U JAHHBIX, TPEJCTABIATh €€ B TpeOyemoM Qopmare ¢
aHaM3 HHPOPMAIMK U3 UCII0JIb30BaHHEM HH(POPMAIIMOHHBIX TEXHOJIOTUH.
pa3IMIHBIX YmMeer BIAJETh OCHOBHBIMH METOAAMH, CHOCOOaMU U
MCTOYHMKOB M 6a3 CpeICTBAMH TOJYYCHHUS, XPAHCHUs, MepepabOTKH
AQHHBIX, IPCICTABIATH UH(OpPMAIMHU, HaBBIKAMU Pa0OThI ¢ KOMIIBIOTEPOM KaK
ee B Tpedyemom CPEICTBOM YIIPABICHUS HMH(POPMAIMEH; BBIIOIHSITH
hopmare ¢ pacuersl B Excel mns oOpaborku maHubIX B (hopme
HCNIOJIb30BaHHEM MacCHBOB, MATPHII, 0a3bl JaHHBIX.

MH(POPMAIIMOHHBIX,
Brianeer MPAKTHYECKHM OIBITOM MYOJIMYHOTO IMPEACTaBICHHS
KOMITBIOTEPHBIX u g
. HAY4YHOT'O JIOKJIajga ¢ IMPUMEHCHHEM KOMITbIOTEPHOMN
CETEBBIX TEXHOJIOTHI N
NPE3EHTAIlMH;, METOIUKON BBIMOJHCHUS THIIOBBIX
pacyeToB U MOCTPOEHUS IPapUKOB (uarpamm).
OIIK-4 roroBHOCTEIO | 3HAeT OCHOBHBIE TIOHATHSI M 3aKOHBI TEPMOJUHAMHKH,
IKCILTyaTHPOBATh OPUMEHSEMbIC K YacTHOMY CIIydard B3aWMHOIO
pas3nyHbIC BUJIbI npeBpaleHusi TSIUIOTH U pabOThI, a TaKXKe OCHOBBI
TEXHOJIOTUIECKOTO TEOPUH TEILIO- K MacCOOOMEHa.
obopynosanus B | Vmeer [IprMeHSATh 3aKOHBI K YACTHBIM CIIy4asM B3aWMHOTO
COOTBCTCTBUH ¢ NpEBPAIIEHNS TEIIOTH B PAOOTHI.
TpeOOBaHUSIMHU
Bianeer Meronamu pacdera TEXHOJIOTMYECKUX ITPOLIECCOB U
TEXHUKH O€30MacHOCTH
anrmapaTroB c UCTIOJIb30BAHUEM 3aKOHOB
pasHBIX KJIaCCOB
. TEIUTOMPOBOAHOCTH, KOHBEKTHBHOTO TEIJI0OOOMEHa,
MPEINPUATHI TUTAHUS
MaccorepeHoca.
ITK-1cnocoOHOCTHIO 3HaeT Metoabl  pemieHuss 3amad  [OpH  MOJCTHPOBAHUU
HCIIOJIb30BATh IPOIIECCOB TEIUIO- u MaccorepeHoca B
TEXHUYECKHE CpPEeCTBa OMOTEXHOJIOTMYECKHIX/ TEXHOJIOTHUECKUX TPOIIeccax.
TSt U3MEPEHUS
OCHOBHBIX TapaMeTPOB
YMmeer O06001maTh JaHHBIE W UCIIOIB30BATh MPAKTHYECKUE
TEXHOJIOTHIECKUX
. 3HAHUS [T UCCIICAOBaHUs, Pa3pad0TKU U peaTu3aliu
MPOIIECCOB,  CBOWCTB . .
CHIPb TEXHOJIOTHH B MPO(ECCHOHATLHON AESITEIBHOCTH C
’ MPUMEHEHHEM COBPEMEHHBIX CHCTEM
noiy(habpukaToB u
. ABTOMATH3UPOBAHHOTO MMPOEKTUPOBAHHSL.
Ka4eCTBO TOTOBOM
IIPOAYKIIHH, Bnaneer HaBbplkaMid  HCIIOJIB30BaHHS  CIENHATA3HPOBAHHOTO
OPraHH30BaTh " POTPaAaMMHOTO obecrieyeHus UCIIOJIb30BaHUS
OCYILIECTBJIATH CIICHHUAIIM3UPOBAHHOI'O HIPOTrpaMMHOIO oOecrieueHus
TeXHOIOTHIEeCKIE JUIS  pacueTra, MOJICIMPOBAHUS W  ONTHUMH3AINU
MpoLEeCC MPOU3BOJCTBA mponeccoB TerIoo0OMeHa B TEMT000OMEHHBIX
IIPOXYKLIUH THTAHHS amnrmaparax TpU OCYHICCTBICHUU TEXHOJOTHUECKUX
HPOIIECCOB
B IPO(ECCUOHATIBHOM JICATCILHOCTH.
[1K-2 BIIaJICHUEM | 3HAeT CoBpeMeHHbIE HH()OPMAIIOHHBIE TEXHOJIOTUU U

COBPCMCHHBIMU

MaKeThl MPUKJIAJAHBIX IPOrpaMM AJIsl pacueTa




Kox u ¢popmysimpoBka

Jdtanbl GOPMUPOBAHUS KOMIIETEHIIHU

MpeIMETHOW  0o0acTu,
MaKeThl  MPHUKIATHBIX
MporpaMM JUIs pacuera
TEXHOJIOTMYECKHUX
rapamMeTpoB
o0opynoBaHus

KOMIIeTEeHIIUH
UH(OPMALMOHHBIMU TEXHOJIOTHYECKHMX IapaMETPOB 000pyI0BaHHs
TCXHOJIOTUAMM, Vmeer Hcnonb30BaTh COBPEMEHHBIE MH)OPMALMOHHBIE
CIOCOOHOCTEIO TEXHOJIOTHMH U ITAKEThI IPUKIATHBIX IIPOrPAMM JIJIs
YHpasIits pacyeTa TEXHOJIOIHYECKHUX TTAPAMETPOB
uHopmanmei c 000pynoBaHusl
HCIIOJIb30BAHUEM "
Bnaneer CnocoGHOCTBIO  ympaBiaTh  uHopMamuein ¢
NPHUKIAIHBIX IIPOrPaMM -
CIOBOI chepe! UCIOJIL30BAHUEM IIPUKIAIHBIX IIPOTPAMM  JIEI0BOM
ceppl  HEATENBHOCTH,  MCIONIB30BATH  CETEBBIC
IeATEeIbHOCTH, s
KOMIILIOTEPHBIE TEXHOJIOIMU U 0a3bl JaHHBIX B CBOEH
WCIIONIb30BaTh CETEBHIE .
IpeIMETHOM 001acTH
KOMIIBIOTEPHBIE
TEXHOJOTUH ©  0Oasbl
JTAHHBIX B cBOEH

No KonTpomupye
n/n MBI€ Pa3/IeIbI

Kopaps! 1 3Tans! GopMHpOBaHUS KOMIICTEHITUH

Or11eHOYHBIE CPECTBA

TEKYIIUI MIPOMEKYTOYHAS
AVCIHUINTHHEL KOHTPOJIb aTTecTanus
1 Texunueckas OIIK-1, | 3naer goctmxeHuss Hayku B | YO-1 VO-1
TEpPMOIUHAMHA OIIK-4, | obmactu TCIJIOTCXHUKHU Ha | (pompochkl mns | Bompocsr k
Ka IK-1, PErnoHANLHOM H MHPOBOM YPOBHE | pepyyyeji K3aMeHy
IK-2 U MYTH PELICHUs CTOAIMMX 3a7ad C
MPOBEPKH K
HCTIOJIb30BaHUEM METO0B
TEPMOJINHAMHUKHI u teopun | PA3ACTY D
TEIUI00OMEHa. IP-6
YMeeT aHammM3upoBaTh 1 0606mars | (fTaboparop-
YaCcTHBIC 331a4M B 00IIHE 3aKOHEI. HBIe  PabOTHI
Brnageer Mmeromamu ontuMH3anuHu | Ne 1,2,3,4)
pelIcHHUs  TEIUIOTEXHUYECKUX U
TEXHOJIOTHYECKUX 3a71ad.
2 Teopus OIIK-1, | OcHOBHBIE TOHATHA M 3aKOHBI | YO-1 VO-1
remwiooomena | OIIK-4, | TepMOomuHAMUKH, MpUMEHsEMBIE K | (BOIPOCHI Iyis Bompock! k
[K-1, 4acTHOMY  CIy4ar  B3aUMHOIO | Tekymiel JK3aMeHy
IK-2 MIPEBpAICHHS TEIUIOTHI X PabOTHL, & | TIPOBEPKHU K
TaKXKe OCHOBHI TEOPHH TEIUIO- W | pas3neny 2)
MaccooOMeHa. I1P-6
[IpuMeHATh 3aKOHBI K YacTHBIM | (Jlaboparop-
CIlyyasM B3aMMHOIO IPEBpAIleHKs | HbIe pabOThI
TEIUIOTHI ¥ PaOOTHL. Ne 5,6,7,8,9)

Metogamu
TEXHOJIOTHYECKUX
anmaparoB  C
3aKOHOB
KOHBEKTHBHOTO

pacueTa
MPOIICCCOB |
HCITIOJIE30BAHUEM
TEIUIONPOBOAHOCTH,
TEemI000MeHa,




MaccoIepeHoca.

OIIK-1,
OIIK-4,
IK-1,
IK-2

Metonpl  pemieHds 3ajad  IpH
MOJICTTMPOBAHNH TPOIIECCOB TETIO-
" MacconepeHoca B
OMOTEXHOIOTHIECKUX/

TCXHOJIOTMYCCKUX NPOoLCCCax.

O06001maTh JaHHBIE U UCIIOIB30BaTh
MPAaKTUYCCKUC 3HAHUS JIJIS
HCCIICIOBaHUS, PA3PA0OTKH U
peanu3aly TeXHOJIOTHIA B
MpOoQeCCUOHANBHOM JeSITEIBHOCTH
C IPUMCHEHUEM COBPEMCHHBIX
CHCTEM aBTOMATH3HPOBAHHOTO
MPOCKTUPOBAHHSI.

Hassixkamu HCIIOIb30BaHU
CHeIUATM3UPOBAHHOTO
MPOTPaMMHOT0  OOeCTieUeH s st
pacuera, MO/ICTTUPOBAHUS u
ONTUMHU3ALUU MPOLIECCOB
TemIo0OMeHa B TEIIOOOMEHHBIX
ammaparax Ipd  OCYIIECTBICHUU
TEXHOJIOTHYECKUX MPOIIECCOB

B Ipo(eCCHOHATILHOM
JIEATELHOCTH.

IIkaJia oueHUBaHus YPOBHA ¢POPMHPOBAHHOCTH KOMIIETEHIU M
o aucuuIuinie « TenjiorexHuka»

Kon u Irtanbl GopMHUPOBAHUA KpUTepUuH noKa3areju 0anbl
¢opmynaupoBka KOMIIeTEeHUHH

KOMIIETCHIIUH

OIIK-1 KaK XPaHUTh, | 3HAHHE CrnocoOHOCTB 45-64
CIOCOOHOCTHIO oOpabaTeiBaTh W | XpaHUTb, MIPEACTABIATH
OCYILECTBIISATh aHAIIM3UPOBATh oOpabatbeiBaTh U | HHPOpPMAIIHIO B
TIOUCK, WHPOpPMAIIMIO W3 | aHAIM3HPOBATh | TpeOyeMoM

XpaHEHue, sHaeT Pa3IMYHBIX uH(OPMAIIHIO dopmare c
00paboTky U (oporos HWCTOYHUKOB M 0a3 | U3  Pa3jMYHBIX | UCIIOJIH30BAHUE

aHam3 . JTAHHBIX, HUCTOYHUKOB M

uHpopmaruu b MPEJICTABIISATh €€ B nH(pOpMaITMOHH

U3 Pa3IMYHBIX YPOBCHE) TpebyeMoM BIX TEXHOJIOTUH.
HUCTOYHUKOB U dbopmarte c

0a3  JaHHBIX, HCIOJIb30BaHUEM

NPEICTABIIATh MH()OPMAITMOHHBIX

ee B TEXHOJIOTHUH.

TpeOyemMoM BJIQJICTh Ymenue YBepeHHO 65-84
dopmare C OCHOBHBIMH paboTtath ¢ | paboTtaer c
UCTIOTb30BaHU cer METOJIaMH, nH(popManuerd, | HOPMATHUBHBIMHU

eM M crioco0amu U | 0a3aMu IaHHBIX | TOKyMEHTaMHU
uHpopmaImon SF;)HBHHY CpeacTBamMu

HBIX, MOJTyYeHUs,

KOMITBIOTEPHBI XpaHEeHus,

X M CEeTEBBIX nepepaboTKu




TEXHOJIOTHI uHpopmanuu,
HaBbIKAMHU padOThI
C KOMIIBIOTEPOM
Kak CpCaACTBOM
YIPaBJICHUS
uHpopManuei;
BBITIOJIHATH
pacuetsi B EXxcel
IS 00paboTKu
JaHHBIX B (Qopme
MaCCUBOB, MAaTpHII,
0a3bl JaHHbIX.
MPaKTHYECKUM Biagenue Cnocobnoctran | 85-100
OIIBITOM HaBbIKaMH AJIM3UPOBATh,
HY6J'II/I"IHOFO IIOHUCKa, NpeaACTaBJIAAITL B
MIpEICTaBICHUS 00paboTKH, TpeOyemMoM
HAay4YHOr'0 JOKJIaZla | aHaJIN3a (bopMaTe
C  NpUMEeHeHueM | uHpopMaluu,
BJIaCCT KOMHLIOTCpHOfI 0as JaHHBIX,
(BBICOKHIT) | Mpe3eHTAIUN; MPEJCTABIISTh
MCTOHHKOﬁ PE3YyIbTAaThbl B
BBITIOJTHEHUS TpeOyemMoM
TUIIOBBIX pacyeToB | hopmare
u IIOCTPOEHUS
rpadguKoB
(nuarpamMm).
3HAHME OCHOBHBIX | CITOCOOHOCTh 45-64
HOHATHIL M 3aKOHOB | oy apakTepu30Ba
OCHOBHBIE MOHSTHA M | TepMOIMHAMUKH,
3AKOHBI Tb OCHOBHBIC
OpPUMEHSIEMBIE K
TEPMOAMHAMHUKH, uacTHOMY criyuaio | HOHATHA 1 32KOHBL
OIIK-4 3HaeT IIPUMEHSIEMBbIE K | B3aMHOIO TEPMOIMHAMUKH,
FOTOBHOCTEIO (moporos 4aCTHOMY CIYHalo | ypeBpaIeHus HIPUMCHACMBIC K
bIU B3aUMHOT'0 TEIUIOTHI B Pa0OTHI, HaCTHOMY CITydaro
BKCHJ'IyaTI/IpOB ypOBeHI)) IIPEBPALCHUS TEIUIOTBL | 3 Takike OCHOBBI B3aNMHOTI'O
aTh pa3INYHbIE U paboTB, a TaKKe TEOPHH TEIIO- I HPEBpaICHAA
BUJIBI OCHOBBI TEOPHHU TEMJIO- | pmaccooOMeHa TEMIOTHI M PadOTHL,
1 MaccooBMeHa a TaK)Ke OCHOBBI
TCXHOJIOIH4e€C TEOPHH TEIIO- U
KOro MaccooOMeHa
06opyz[013aH1/15{ YMEHHME NPUMEHATh | CIIOCOOHOCTD 65-84
B NPUMEHSATh 3aKOHBl K | 3aKOHbI K HaCTHBIM | ppyMeHsATh 3aKOHBI
MECCT
COOTBETCTBHH | Y HacTHRIM Clayqasm | Clydqasim K 9aCTHBIM
c (MTPOJIBUHY | B3aHMHOrO B3aHMHOTO citydasm
TBIﬁ) NPEBPAICHUS TCIUIOTHI | ITPEBPAICHNUS B3aUMHOTO
TpeOOBAHUAMU 1 PAGOTEL. TEMOTH 1 paGoTH | ppespamenus
TCXHUKH TEIUIOTHI M pabOThI
0e30ImacHOCTH BJIaJICHUE -
METOZAMH  pacuera 1 CIIOCOOHOCTH 85-100
PasHBIX TEXHOJIOTHYECKHUX MCTOZAMH ™ PactCTa | yrenonp30BaTh
KJIaCCOB MPOLIECCOB u TCXHOOTHICCKIX METOJbI pacuyeTa
o HPOLIECCOB u
NpeaAnpusaATunu anmnapaTroB C pout TEXHOJOTMYECKUX
anmnaparoB c
BJIaICCT HCIIOJIb30BAaHUEM MIPOLIECCOB U
HNUTAHUA N UCIIONIb30BAHUEM
(BBICOKHI{) | 3aKOHOB SAKOHOB armnaparos ¢
TEILIONPOBOJHOCTH, remmonposomHocy. | TCTC TEI0BAHMEM
KOHBEKTHBHOT'O OHBEC p f)l o > | 3aKOHOB
TeIuI000MeHa, KOHB K;HBH r TEIIONPOBOHOCTH
MaccorepeHoca TeILIO0DMEHA, , KOHBEKTHBHOT'O

MacCOIIEpPEHOCA




TeII000MeHa,

MaccornepeHoca
METOBI peleHus | 3HaeT METOABI CIIOCOOHOCTE 45-64
3amau NpU | pelIeHus 3aa4 MPU | aHATU3UPOBATH
MO/JICTTUPOBAHUHT MO/JICTTUPOBAHUHU METO/IbI PEIICHUS

3HAET MPOLIECCOB  TEIUIO- U | MPOLIECCOB TEILIO- 3aja4 mnpu
MaccornepeHoca B | ¥ MaccoIlepeHoca B | MOJACIUPOBAHUH
(moporos
o OMOTEXHOIOTHYECCKNX/ | OMOTEXHOJIOTHYECK | MPOIIECCOB TEILIO-
bIn TEXHOJIOTHYECKHUX nx/ M MaccorepeHoca B
ypOBeHB) mporieccax. TEXHOJIOTHYECKUX OHMOTEXHOJIOTHYECK

[K-1 npoueccax ux/

CIIOCOBGHOCTEIO TEXHOJIOTHUECKHUX

HCIIOJIB30BAaTh fporieccax
0000111aTh TaHHBIC U ymeeT 00001aTh CHOCOOHOCTh 65-84

TCXHHUYCCKUC UCIIONIb30BATh JTAHHBIE U 00001aTh TaHHbIC

cpeacrea  UIA MPaKTHYCCKUE 3HAHHUS | UCIIOJIb30BAThH 1 UCTIOJIb30BATh

HN3MCPCHUMA AL MPaKTHICCKHUE NPaKTHYCCKUC

OCHOBHEIX UCCIe0BaHUs,pa3padbo | 3HAHUS IS 3HaHUS IS
TKH U pealu3aliin HCCIICIOBaHMs,pa3 HCCIICIOBaHMs,pa3

apaMeTpoB peatlisall A pasp A pasp
TEXHOJIOTHI B abOTKH U abOTKH U

TCXHOJIOTHYEC | ymeeT npodeccroHabHOI peanuzanuu peanuzanuu

KUX (HpO[IBI/IHy HESTCIILHOCTHU C TEXHOJIOTHH B TEXHOJIOTHH B

IIPOLIECCOB, TBIfI) MMPUMECHCHUEM HpO(i)eCCI/IOHaHI)HOf/'I lij(i)eCCHOHaHBHO

CBOI‘/'ICTB COBPEMCHHBIX CUCTEM JCATCIBHOCTHU C 1 OCATCIIBHOCTHU C

CEIDBS ABTOMATU3UPOBAHHOTO MMPUMECHCHUEM MMPUMECHCHUEM

pri, IIPOEKTUPOBAHUS. COBPEMEHHBIX COBPEMEHHBIX
nonyhadpukar cucTeM CHCTEM

OB U KadyecTBO aBTOMATHU3UPOBAaHH | aBTOMATH3UPOBAHH

TOTOBOH oro oro

MIPOCKTHUPOBAHUS MIPOCKTHUPOBAHUS

MPOIYKIIUH, p p p p
HaBBIKAMU BllaJiceT HaBBIKAMH | CIIOCOOHOCTH 85-100

OpraHU30BaTh
HCIIOJIb30BaHUS HCIIOJIb30BaHUS HCIIOJIb30BaTh

" CHEIUATM3UPOBAHHOTO | CHEUATM3UPOBAHH | CHElUATH3UPOBAHH

OCyHmICCTBIIATD MIPOTPaAaMMHOTO Oro MPOrpaMMHOTO | 06  TPOTpPaMMHOE

TEXHOJIOTUYEC oOecrieueHus It | obecrieueHus i | oOecredeHue s

KM TIporiecc pacuera, pacuera, pacuera,
MOIECJIUPOBAHUA u MOACJINPOBAHUA )44 MOACJIUPOBAHUA U

IMMPpOU3BOJACTBA
OIITUMHU3AIIUN OIITUMHU3AIIUN OIITUMHU3AIIUN

HpOAYyKIMH BlaJeeT HpOLECCOB HpOLIECCOB HpOLIECCOB

IMATaHUA (BBICOKHIA) TermooOMeHa B | TemaooOMeHa B | TemaooOMeHa B
TEIUI00OMEHHBIX TEIUI00OMEHHBIX TEIUI00OMEHHBIX
anmnaparax Ipu | ammaparax Ipy | ammaparax npu
OCYIIECTBIICHUN OCYIIECTBICHUN OCYIIECTBICHUN
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
MPOLIECCOB MPOLIECCOB MPOLIECCOB
B IpodecCHOHATBHOM B B
NI TETPHOCTH. npodeccrnoHanbHON | PO ECCHOHATBHO

ACATCIBbHOCTH. 71 ACATCIIBHOCTH.

[1K-2 3HaHue CrniocoOHOCTB 45-64

BIIQJICHUEM dbyHIaMeHTallbH | 1aTh

COBpPCMCHHBIM npeaAHa3HAUYCHUC U bIX OCHOB B | OIIPCACIICHUSA

u obnactu obnactu OCHOBHBIM

I/IH(I)OpMaI_II/IOH 3HACT NMPUMCHCHUSA COBPCMCHHBIX IIOHATUAM B

HbIMU (moporos COBPEMEHHBIX METOZI0B H | obnactu

TEXHOJIOTUAMU BIH PIH(l)OpMaLII/IOHHBIX TEXHOJIOTUN (B COBPCMCHHBIX

, YPOBEHb) TEXHOJIOTHH U TOM YHUCIIe | METOI0B U

CHOCOOHOCTHIO MH(POPMAIIMOHHBIX | UHOOPMAIIMOHH | TEXHOJIOTHI (B

YIPABISITh CHUCTEM. BIX) B | TOM quCIIe

uHpopmanuei npodeccuoHanb | HHPOPMALUOHH

Cc HOM BIX) B




UCIOJIb30BaHU JeSITEIIbHOCTH npodeccuoHanb
eM HOH
MPUKIIATHBIX JIESITEIIbHOCTH
nporpaMmm Ymenue Crioco6HOCTH 65-84
JIEJI0OBOM HCIIOJIb30BATh MPUMEHSITh
cepsl Teopetnueckue | TEOPETHUECKHE
JESITEIIbHOCTH, OCHOBL OCHOBBI
HCII0JIL30BAaTh HCMOJIB30BATD IIpOrpaMMBI
CeTeBBIE TCKCTOBYIO IpOrpaMMbl Word,
KOMIIBIOTEPHBI HH(pOPMALHIO C Word, BBIIIOJIHATH
€ TEXHOJOTUH HNPpUMEHCHUEM BBIIIOJIHATD pacyeTsl c
u 0asbl nporpammst Word; pacyeTsl c | mpuMeHeHueM
JAHHBIX B BBHITIOJTHATE IPHMCHEHHEM IIPOrpaMMbI
CBOCHU 5 pacueThl € IPOrpaMMBbI Excel;
MpeIMETHOU IPUMCHCHUEM Excel: BBIIIOJIHATD
obnactH, yMmeer nporpammsl Excel; ’ 3ampockl K 0ase
aKeThI (IpOABHHY BBITIOJTHATD BBIIOJTHATD JaHHBIX c
TIPHKIIAHBIX Th1id) 3arpocsl Kk 6ase 3ampockl K 0a3e | ppumencnmem
IIpOrpaMm IS AaHHBIX C JTaHHBIX C | mporpamMMsbl
pacuera NPpUMCHCHUCM IpUMEHEHHUEM Access u
TEXHOJIOTHYEC HpOTrpaMMBI IPOrpaMMbl COCTaBJISITh
KUX Access; ACCESS " 00 IUTaH
MapaMeTpoB 0(hOPMISITH TE3UChI paboThI o
000py10BaHUS HMOKJIana ¢ COCTa]iMTL HAIIPaBJICHUIO
HpYMEHEHHEM obmmit  TIAH | pooheccronanms
nporpaMmbl POWEr | paGoTsl 0 | goit
Point. HaNpaBJICHUIO JIEATELHOCTH.
npodeccuoHanb
HOM
JIeSITEIIbHOCTH.
Bnanenue CrniocobHOCTB 85-100
HaBbIKAMU UCIIOJIb30BaTh
WCIIOJIb30BAaHUS | HABBIKH B
MPAKTUYECKUM OCHOB oOnactu
OTIBITOM MIPEJICTABICHUS | UCIIOJIb30BAHMUS
MIPEICTaBICHUS uH(pOpMallii B | OCHOB
nH(pOpMaIIU B MTUCHbMEHHON MIpeICTaBICHUS
— MIMCbMEHHON ¢dopme B I/IH(I)OpMaI_II/IE/I B
(BbicoKuil) dopme B COOTBETCTBUU C | MUCHMEHHOM
COOTBETCTBUHU C TpeboBaHUsIMU K | popMme B
TpeOOBAHUSIMU K MTUCbMEHHBIM COOTBETCTBUH C
MUCEMEHHBIM pabotam, TpeOOBaHUSIMU
paboTtam, JEIOBOM | IETTOBOM K [IMCHBMEHHBIM
KOPPECTIOHJICHIIMU. | KOPPECTIOHEHI | paboTam,
15051 IEIIOBOM
KOPPECIIOHIEHI]
7078
BJIAJIETH VMeHue VYBepeHHo 65-86
ymeeT OCHOBHBIMH paboratb ¢ | paboraer ¢
(poIBUHY | METOJAMH, uH(popmanelt, | HOPMAaTUBHBIMU
THIi) cocobamu U | 0a3aMH TaHHBIX | TOKYMEHTaMHU

CpeICTBaMu




MOJTyYCHUS,
XpaHeHus,
nepepadoTKu
uHpopManuy,
HaBBIKAMU PabOTHI
C  KOMIIBIOTEPOM
KaK CpeICTBOM
yIpaBIeHUS
nHpopManuei;
BBIMOJIHATH
pacuetsl B EXcel
TUTST 00paboTku
JAHHBIX B ¢opme
MAacCHBOB, MAaTpHII,
0a3bl JaHHBIX.

MPAKTHYECKIM Bnanenue Cnocobnoctean | 65-89
OIIBITOM HaBBIKAMU aJIM3UPOBATh,
MyOJIMIHOTO TIOUCKaA, NPEJCTABIATh B
MpeACTaBICHUS 00paboTKH, TpedyemMoM
HAyYHOTO JIOKJIaJa | aHaIHu3a dopmare
C  TIpHUMEHEHHeM | HHPOpMaIIHH,

BJIaJICeT KOMIIBIOTEPHON 0a3 JTAHHBIX,

(BBICOKHI) | MPE3CHTAINH, NPECTABIIATh
METOINKON pe3yabTaThl B
BBITTOJIHEHUS TpedyeMoM
TUIIOBBIX pacyeToB | hopmare
u MIOCTPOCHHUS
rpadukoB
(nuarpamMm).

OueHo4HbIE CpecTBA JJIs1 MPOMEKYTOYHOM aTTecTaluu

[IpoMexyTouHas aTTecTalys BKJIIOYAET OTBET CTyJEHTa Ha BOMPOCHl K

3a4eTy, 9K3aMEHY U MPOXO0KICHHE UTOTOBOTO TECTA.
Bonpocsl k 3xk3aMeHy

1. Tepmoamnamuyeckoe pabouee TeJo.

2. AHanuUTHYECKOE BBIpAXKEHHE MEPBOT0 3aKOHA TEPMOIUHAMUKH.

3. Bpruncnenne sHTpOMHH.

4. TlapameTpsl COCTOSTHUS TEPMOJINHAMUYECKOTO pabodero Tena
(maBneHue).

5. Csa3b Mexay TeroeMkoctsimMu Cp uCv.




6. IlapameTpbl COCTOSIHUSI TEPMOJUHAMHYECKOTO paboyero Tena
(Temmepatypa).

7. TlapameTpbl COCTOSIHUS TEPMOJAUMHAMUYECKOTO paboyero Tena
(YnenbHBIH 00BEM)

8. DHranbnus- QyHKIMUS COCTOSHUS.

9. VYpaBHeHHUE COCTOSHUA UJICATHLHOTO Ta3a. YHUBEpCAIbHAS ra30Bast
MTOCTOSTHHASI

10. M3oxopHbIii mporiecc.

11. U306apHsbIii pouecc.

12. N3otepmMudeckuii mporecc.

13. AnuaGaTtHbIi IIpoIiecc.

14. ITonuTpomnHbIi TpoLecc.

15. Cmecu ra3os, 3ajlaHHbIE OOBEMHBIM COCTABOM.

16. BeruncneHnre TerniIoeMKOCTH B IOJUTPOITHOM TIpoliecce.

17. KpyroBble npoLEeCcChl UM UKJIBI.

18. PeanbHbIe ra3bl.

19. [Ipsmoii UK.

20. VicTunHas uim MTHOBEHHAsI TETUIOEMKOCTh. M3MeHeHHe TemoeMKOCTH
oT 0 10 6ECKOHEUYHOCTH.

21. TermoeMKOCTh B H30XOPHBIX M H300apHBIX MPOIIECcCaXx.

22. OnpeneneHre YHTPOIUU B U30XOPHOM TIpoliecce.

23. BblunciieHne TerI0eMKOCTH.

24. OnpeneneHue SHTPONUU B ©300apHOM Mpoliecce.

25. BerynciieHne TerIoThI.

26. OnpeneneHre SHTPONUU B U30TEPMUYECKOM IPOLIECCE.

2. BeIYuClIeHHEe TETJIOTHl ¥ TETUIOEMKOCTH ISl CMECH Ta30B.

28. CBoiicTBa BIAXKHOTO BO3/IyXa.

29. Pabora.

30. Onpenenenre YHTATBIUHN BIAXKHOTO BO3/IyXa

31. BuyTpeHHsis sHeprusi.



32. OuTponus — QyHKIUS COCTOSHHUSL.

33. BeiuncieHne BHyTpEHHEH SHEPTUH.

34. I3MeHeHue TeIOBIaKHOCTHOTO COCTOSIHUS BIQKHOTO BO3/1yXa.

35. IIpormecc HarpeBa u oxJaxkAcHUs Bo3ayxa B |-d muarpamme.

36. IIpsmoit mukn KapHo u ero anamus.

37. O6parnbiii nuki KapHo u ero ananms.

38. ®opMynHPOBKH U COAEP)KaHUE BTOPOTO Havajaa TEPMOIUHAMUKH.

39. AHaTUTHYECKOE BBIPAXKEHUE BTOPOTO Hayaia TePMOJIMHAMUKHY.

40. BerancneHune SHTPOIUH HI€aIbHOTO ras3a.

41. TTonsitue 06 0OpaTUMBIX U HEOOPATUMBIX MTPOIIECCaX.

42. [lepBoe u BTOpOE Havajia TEPMOJIUHAMUKH NI 0OPATUMBIX U
HEOOPATUMBIX MPOIECCOB.

43. DHTpOIUs 3aMKHYTOM TEPMOJIUHAMUYECKON CUCTEMBI.

44, CtaTuCTHYECKOE BhIpaXKEHHE BTOPOI0 Haydasa.

45. I'paHuIIbl IPUMEHUMOCTH TIEPBOTO U BTOPOTO HaYaIa TEPMOIUHAMHUKH.

46. lnarpamma T-S u ee cBoiicTBa.

47. Iponeccsl B koopauHarax T-S.

48. uxn Kapno B koopaunarax T-S.

49. KakoBa (husnveckasi CylHOCTb NIepeaun TEIIOThI MpU
TEIONPOBOAHOCTH?

50. C moMo1ip10 4ero OCyIIeCTBIISIETCS TETUIO0OMEH MPY KOHBEKITAN ?

51. C nomMoIIbIO Yero OCyIIECTBISACTCS JIYYUCThIN TEII000MEH?

52. Uto Takoe TeMiiepaTypHoe mnoje?

53. Uto Takoe TemMnepaTrypHblid rpaueHT?

54. Kak 3anuceiBaercs ypaBHeHue @ypne?

55. UTo Takoe TemiIoBOil MOTOK U TUIOTHOCTh TETNIOBOI'O MOTOKA?

56. Kak onpenensieTcss TeMnepaTypHbIii Harmop?

57.4Yrto Takoe KO3(P(UUMUEHT TEIIONPOBOJHOCTH, B KAaKUX EIUHULAX OH
uzMepsercs?

58. Urto Takoe YCJI0BUA OAHO3HAYHOCTHU, KaK OHH HOI[paSIICHHI-OTCSI?



59. Ilo kakoMy 3aKOHY M3MEHSETCS TEMIIEpaTypa B OJHOCIOWHOM MIIOCKOM
CTeHKe?

60. OT Kakux BEJWYMH 3aBUCHUT TEIUIOBOW IMOTOK, IepeJaBaeMblit
TEIUIONPOBOJHOCTHIO YEPE3 OJHOCIOUHYIO TNIOCKYIO CTEHKY?

61. OOBsICHUTE MOHATHE «TEPMUYECKOE COITPOTUBIICHUE CTCHKI.

62. OT KakMxX BEJIMYMH 3aBUCUT TEIUIONPOBOJHOCTh  OAHOCIOWHOU
AIMHAPAYECKON CTEHKH?

63. UTo Takoe CIOKHBIN TEIII00OMEH?

64. Uto HAa3bIBACTCSA TeIIonepeaavein? [IpuBenure IIPUMEPBI
TeIIonepeaaum.

65. BoiBeuTe OCHOBHOE YypaBHEHHME TeEIUIONEpenayu s OJAHOCIOMHOU
TJIOCKOM CTEHKH.

66. Uto Ha3piBaeTcst KOG GUIIMEHTOM Terionepeaaun?

67. UTo Ha3bpIBacTCS MOJHBIM TEPMUYECKUM COIMPOTUBIICHUEM, U M3 KaKUX
BEJIMYMH OHO CKJIQIbIBACTCS?

68. [lepemaua TEemIOTHI 4Yepe3 MHOTOCIOWHYIO IIJIOCKYIO CTEHKY U
K0P hULIMEHT TeruIonepe1aun s Hee.

69. [lepemaua TEmIOTH Yepe3 OTHOCIOWHYIO ITHMIMHIAPHUYECKYIO CTCHKY:
BBIBOJI YPaBHEHHUSI.

70. TermoBOHTTOTOKMKOA D (DUITMEHTTEILTONIEPEIaYNIePE3MHOTOCIIONHYFOITHIT
WHJPUYECKYIO CTCHKY.

71. Yto Ha3pIBaeTCA KPUTHUYCCKUM JHAMETPOM H3OJAIMHA, W KaKk OH
onpexaensiercs?

72. Kakue TpeOyrOTCS yCIOBHUS, YTOOBI H3OJSALUS yMEHbIajda MOTEpH
TEIIOTHI?

73. Kakoe cymecTtByeT oOmmiee TpaBWwiIo Il WHTEHCU(UKAIUU
Terionepeaayn?

74. O0bsacHUTE 001IME 3aKOHOMEPHOCTU HECTAITMOHAPHBIX MPOIECCOB.

75. UTo Ha3bIBAETCSI KOHBEKTUBHBIM TETIOOOMEHOM?

76. Yto Takoe TtemmoHocuTenb? Kakue TemnoHocHTEIN HCIIOJIB3YIOTCA B



TEXHUKE IS POIECCOB TeTIoMaccooOMeHa?

7'7. Kakue ¢pu3nueckre CBOMCTBA TEIJIOHOCUTENICH BIUAIOT HA TETIOOOMEH?

78. UTo Ha3bIBAIOT TEILIOOTHAYECH?

79. KakoB ¢usnyeckuil CMBICI U €IUHUIBI H3MEpeHus Kod(puimeHTa
TEIUI00TaauYn?

80. 3anummre ypaBHenue HpioToHa-PruxmaHa u 0ObsICHUTE BCE BXOJSIIUE B
HETO BEJINYUHBI.

81. Yro Takoe Teopus mog00us U AJIs YETO OHA MpeHa3HaueHa?

82. Kak ¢ TIOMOIIBI0O KPUTECPUATHHOTO YpaBHEHUS KOHBEKTHBHOTO
Ter1000MeHa onpeaeauTh KO3 PUIMEHT TerooTaaun?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JTyYHUCTOTO TEII000MeHa?

84. Kakue Tena Ha3bIBAIOTCS aOCOJIFOTHO YEPHBIM, aOCOIIOTHO OCNBIM U
a0COJIIOTHO MPO3paYHBIM?

85. KakonpenenseTcanoBepXHOCTHAATIIIOTHOCTHIIOTOKAUHTETPATLHOT OU3ITY
YeHUs?

86. B uem cymHocTh 3akoHOB [Inanka n Buna?

87. KakoBo npakTtuueckoe npuMeHeHne 3akona Buna?

88. B ueMm cymnocts 3akoHa Credana — bonbiimana?

89. B uem cymHocTh 3akoHa Kupxroda?

90. 3akon JlamGepra. J{ms Kakux T OH IPUMEHUM?

91. Yro Takoe maccooOMeH? B KakuX TEXHOJIOTHUYECKHUX Mpolieccax U
YCTaHOBKAaX OH BCTpeyaeTcs (MPUBECTH NPUMEPHI)?

92. Yto takoe nuddys3usn? Kakue Bunpl nuddysun Bam n3sectHbl?

93. UeMm 00yci10BIICHBI TIPOLIECCHI TEpMO- U Oapoauddy3un?

94. Kakue ycTpoiicTBa Ha3bIBaIOTCS TEINIOMAacCOOOMEHHBIMHU anmaparamu’?

95. Kak kinaccuuuupyroTcst TEIIOMacCOOOMEHHBIE anmapaThl?

96. I1o kakuM cxeMaM OCYIIECTBISIETCS JBUKEHNE TEIIOHOCUTENEH B

TEIIOMAaCCOOOMEHHBIX arraparax.



KpI/ITepI/II/I BBICTABJICHUA OLICHKU CTYACHTY Ha 9K3aMCHE

nmo AucuuIIinHe « TermnorexHnuka:

banabl
(peUTHHTOB
O OLIEHKN)

Ouenka
3ayera/
IK3aMeHa
(cranmapTHas)

TpeodoBanusi K ¢chopMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«3aumenoy/
COMAUYHON

OrneHka «OTIMYHO» BBICTABISAETCS CTYICHTY, €CIH OH
rmyooKO M OPOYHO  YCBOMJ  NPOrpaMMHbIN
MaTepua,3HaeT OCHOBBI TEXHUYECKOM
TEePMOIMHAMUKH,TOHATUAN3aKOHBIIPOLIECCOBTEILIIONPO
BOJIHOCTH,

KOHBEKTHBHOI OTEIJI000MeHaBoJHO(a3Hocpee,
TeTI000MeHanpr(ha30BBIXTIPEBPALICHHUSX,
JYy4MCTOTOTEIIO00MEHA,
MOJIEKYIISIPHOU TN (P y3HHUKOHBEKTHBHOTOMACCOOOMEH
a, Heo0X0auMBIE
BOOJIACTUIKCIIEPUMEHTAIIBHOT OMPACUETHO-
TEOPETUYECKOT OMCCIIEI0BAaHUNPOLIECCOBTEILIO-
MMaccOOOMEHaBpa3InYHbIXANIAPATAXUYCTPONCTBAX, HC
YepIbIBaIOIIe, MOCJIEOBATEIBHO, YETKO M JIOTHYECKH
CTPOIHO €r0 M3JIaraeT, yMeeT TeCHO YBSI3bIBATh TEOPHUIO
c
MPaKTUKOM,pacCUYNTHIBATHIIPOLIECCHITETTIOMACCONIEPEHO
carnopopmyiam,
IIPUBOJIMMBIMBCOOTBETCTBYIOLIEIyUeOHONUCTIPABOYHOM
JUTEpaType,CBOOOAHO  CHpaBseTcs C  33Ja4aMy,
BOIIPOCAMHU U JPYTUMH BUJAMU NPUMEHEHUS 3HAHHIA,
npuyeM  He  3aTpyldHseTcss ¢ OTBETOM  Ipu
BUJOM3MEHEHUN 3aJaHWi, WCIIONB3YeT B OTBETE
MaTepual MOHOTpaduyecKol JIUTEpaTypsl, NPaBUIbHO
000CHOBBIBAET MIPUHSATOE pereHue, BIIQJICET
Pa3sHOCTOPOHHUMHU HaBBIKAMHU U npueMamu
BBITTOJIHEHUS TTPAKTHUYECKUX 3a7ad. Biajgeer HaBbIKamMu
HKCIEPUMEHTATBHOTOMCCIIEI0OBAHUATIPOLIECCOBTEIIIOMA
CCOIEpEeHoCa,
MPOTEKAIOIMXBKOHKPETHBIXTEXHUUECKUX CUCTEMAX .
OTIMYHO BIIAICET TEOPETHUECKUMH 3HAHUSMHU H yMEET
UX HCIIOJIb30BaTh Ha MPAKTUKE, OCHOBBIBASCH MPH ATOM
HE TOJIBKO Ha JICKIIMOHHBIA MaTepuall, a CTaBsi B OCHOBY
uHpOpPMALMI0O ¥  HaBBIKM, TPHOOpPETEHHbIE MpHU
CaMOCTOSITENIbHON paboTe.

85-76

«3aumenoy/
«XOPOULOY

OneHka «XOpolIo» BBICTABIAETCS CTYAEHTY, €CIH OH
TBEpJO 3HAET Marepuaj, I'PaMOTHO U II0 CYIIECTBY
u3jaraeT  €ro, He  JOIycKas  CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BONPOC, MPABUIBHO
IIPUMEHSIET TEOPETUUYECKUE TOJIOKEHHUSI NIPU PELICHUU
MPaKTUYECKUX  BONPOCOB M 3a4ad,  BIIAJEET
HEOOXOMUMBIMA  HaBBIKAMH W TIpUeMaMd  UX
BBINIOJIHEHMS.  JIOCTaTOYHO  YBEPEHHO  ONEpUpYeT




banxabl
(pedTUHTOB
O OILICHKH)

Onenka
3avyera/
K3aMeHa
(cranpaprtHas)

TpeGoBanns k c(popMUPOBAHHBIM KOMIIETEHIMAM

ClICHUAJIbBHBIMHU TEXHHUYECKMMHN TCPMUHAMMU. XOpOI_HO
BJIaACCT TCOPCTUICCKUMU 3HAHUAMMU.

75-61

«3aumenoy/
«y00671emeop
UNENbHO Y

Onenka «YAOBIIETBOPUTEIILHO BBICTaBIIACTCSA
CTYACHTY, €CJIIM OH UMEET 3HaHUS TOJBKO OCHOBHOI'O
Marepuana, HO HE YCBOWI €ro JETalel, IOIIyCKaeT
HETOYHOCTH, HEJI0CTaTOYHO IIPaBUJIbHBIE
(bOopMyIINPOBKH, HapylEeHUs JIOTUYECKON
IIOCJIEIOBATEILHOCTH B  HU3JIO)KEHUM IPOTPAMMHOIO
Marepuaia, HCIIBITHIBAECT 3aTpyIHEHUS pu
BBIIIOJTHEHUM IpakTH4ecKux pabdot.Jlomyckaer mnpu
OTBeT€ OIMOKM W HETOYHOCTH HE SBJSIONIHECcS
KpPUTHYECKMMH. YacTU4YHO  yBEpPEHHO  OIEpUpPYET
CIielIUaIbHBIMU TEXHUYECKUMU TEpMHUHAMHU.
Y 10BIETBOPUTEIBLHO BIIAZIEET TEOPETUYECKUMU
3HAHUSMU.

60-50

«He
3aumenoy/
«Hey00s81emas
OpUMeNbHOY

Ouenka «HEYIOBJIETBOPUTEIHHO BBICTaBJIISIETCA
CTYAEHTY, KOTOPBI HE 3HAET 3HAYUTEIIBHOW YacTH
MPOrpaMMHOTO MaTepuala, JI0NyCKaeT CYIIECTBEHHbIE
OIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYIHEHHUSIMU
BBITMIONHSAET TpakTuueckue paboTel. Kak mpasuio,
OIICHKA «HEYJOBJIETBOPUTEIIBHO» CTABUTCS CTYACHTaM,
KOTOpble HE MOTYT MpOAOJDKUTH oO0ydyeHue Oe3
JIOMTOJTHUTENbHBIX ~ 3aHSATUH 1O  COOTBETCTBYIOILIEH
mucrurivHe. Jlomyckaer mpu oTBeTe IpyOble OIIMOKH,
WM HE MOKET JIOTUYECKH BBICTPOUTH OTBET. He ymeer
OIepUpOBaTH CrielagIbHBIMU TEXHUYECKUMU
tepmuHamu. [loka3piBaeT He 3HAHHME OOINBIIEH YaCTH
TEOPETUYECKOT0 MaTepraia.




