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peanmu3yeTcs Ha 2 Kypce B 3 ceMecTpe.
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title:Heating engineers

Variable part of Block 1, 4credits

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:

* OK-4 The ability to creatively perceive and use the achievements of
science and technology in the professional sphere in accordance with the needs of
the regional and global labor market.

* OK-5 Ability to use modern methods and technologies (including
information) in professional activities.

» PC-14 Readiness to use modern computer-aided design systems.

Course 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.

Discipline is based on the knowledge gained in the study of the following
courses: "Mathematics", "Physics".

Main course literature:
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Form of final knowledge control: exam
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AHHOTAIUA

Pabouast nmporpamma yueOHOM AuciUIUIMHbL « TernaoTexHuka» paspaboTaHa
B COOTBETCTBHHM C TPEOOBAHMSIMHU [JIsi CTYyJCHTOB 2 Kypca, OOyYaroIMXCS TIO0
Hamnpasyieauto 19.03.01 «buorexnomorus.

JNucnumnna «Terorexauka» b1.b.14 BxoauT B 6a30ByI0 4acTh yu4eOHOTO
TJIaHa.

OO6miass TPyJIOEMKOCTh OCBOSHHMs JMCIUIUIMHBI cocTaBisier 144 wdaca, 4
3QUETHBIX €IMHUIIBI. Y UEOHBIM IJIAHOM MPEyCMOTPEHBI JIEKIIMOHHBIC 3aHITHs (18
9acoB), 1abopaTopHbie paboThl (36 yacoB), camocrosiTenbHas pabota cryaenta (90
YacoB) B TOM 4YHCJC Ha MOATOTOBKY K 3K3aMeHy (45 wyacoB). JlucruminHa
peanmu3yeTcs Ha 2 Kypce B 3 ceMecTpe.

Conep:kanue TMCUMILIMHBI OXBATHIBAET CIICIYIOIIUN KPYT BOIIPOCOB:

OCHOBHBIE TOHATUS TEXHUYECKOW TEPMOAMHAMUKHU. TepMOAMHAMHUYECKHUE
IIPOLIECCHI U LIMKJIbI. BOasHOW nap, AuarpamMma BOASHOTO Mapa. Bia)xHbIi BO3AYX,
OCHOBHBIE TOHSTUS W ONPEACNICHHS, AHarpaMma BJIaXHOTro Bo3ayxa. OCHOBBI
Teronepeaayn  (TErIONPOBOJHOCTh, KOHBEKTHBHBIM TEMJIOOOMEH, TEIJIOBOE
u3inydeHue). TermnooOMeHHbIE anmapaThl.

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

Heas xypca «TemnorexHuka» — naTh CTyJAEHTaM TJyOOKHE, MPOYHBIC
CHUCTEMATHUYECKHUE 3HAHMS IO OJIHOMY W3 Pa3/iejioB WX MOATOTOBKHU O MpoljeMax,
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



MCITOJIb30BAHUS TEIJIOBBIX S3HEPrOPECYPCOB;
— 03HAKOMJICHHE C IPUHIMIIAMU AEHCTBUS TEIJIOBBIX MAIIMH.

Jlist ycnenrHoro u3y4deHus JUCHUIUTHHBL « TeroTeXHukay y o0ydaromuxcs
JIOJKHBI OBITH CPOPMUPOBAHBI CIEAYIOUINE TPEABAPUTEITHHBIE KOMIIETCHIINU:

e OK-4 CnocoOGHOCTb TBOpPYECKHM BOCHPUHUMATH U  HCIOJIb30BATh
JOCTH)KEHUSI HAyKW, TEXHUKH B mpodeccuoHanibHOM cdepe B COOTBETCTBUM C
NOTPEOHOCTSIMU PETMOHAIBHOTO U MUPOBOT'O PBIHKA TPY/IA.

e OK-5 CriocoOHOCTH UCIIOJIB30BaTh COBPEMEHHBIE METOJIbI M TEXHOJIOTUU (B
TOM 4ucJje HH()OPMaIMOHHbBIE) B MPO(HECCHOHATBHOM e TEILHOCTH.

o [IK-14 I'oTOBHOCTBIO HCIO0JI30BaTh COBPEMCHHBIE CHUCTEMBI
aBTOMATHU3UPOBAHHOI'O MPOECKTUPOBAHUSA.

B pesynpraTe uW3yyeHUs JAHHOM JAUCHUIUIMHBL Y  OOyYaroIIMXCs

dbopMupylOTCS ~ Clenylonme — OOMIeKYJIbTYpHbIE M MPOQECCHOHAIBbHbBIE

KOMIICTCHIIUH.
Koa u ¢popmynnpoBka Itanbl GOpMHUPOBAHNS KOMIIETEHIINH

KOMIEeTeHI[HH
OK-4 3Haer JlocTrokeHUs HAayKHM B OOJIACTH TEIUIOTEXHHKH Ha
Crnioco6HOCTh pPErMOHAJIBHOM M MHPOBOM YpPOBHE M MYTH pPELICHHS
TBOPUYECKH CTOSIIMX 3aJad C  HCIOJIb30BAaHUEM  METO/0B
BOCIIPHHUMATh U TEPMOJMHAMHKH U TEOPHUHU TETTIOOOMEHa.
UCIOIb30BATh Vmeer AHanu3upoBaTh W 0000IaTh YacTHBEIE 3aJaud B
TOCTHKCHUSHAYKH, OGIIHE 3aKOHBL.
TEXHUKHU B

. Bnaneer Mertonamu ONITUMH3AINU peleHus
npo¢ecCuOHAITBHON
TETUIOTEXHIUUYECKUX M TEXHOJIOTUIECKHX 3a/1a4.

cdepe B
COOTBETCTBHUH C
MOTPEOHOCTAMU

PErHOHAIBHOTO U
MHUPOBOTO PbIHKA TPYAA

OK-5 3Haer OCHOBHbBIE TOHATHSA W 3aKOHbI TEPMOJIMHAMUKH,
Croco6HOCTh NPUMEHSEMBIE K YaCTHOMY CJIyd4al) B3aMMHOTO
HCIIOJIb30BATh IPEBPAIIEHUs TEIUIOTHI U PabOThI, a TAKKE OCHOBBI
COBPEMEHHBIE METOJIBI TEOPHH TEIIO- U MACCOOOMEHa.
U TEXHONIOTHH (B TOM Vmeer [Ip¥MEeHSTH 3aKOHBI K YaCTHBIM CJIydasM B3aWMHOIO
amcIe TPEBPAIICHUSI TETUIOTHI U PAOOTHI.
MH(pOPMaILIMOHHBIE) B
¢ Bnageer | Merogamu pacuera TEXHOJIOTMYECKHMX MPOLECCOB U
npodecCuoHATBHON
arnmnapaTroB c UCIIOJIb30BaHUEM 3aKOHOB
JESATETbHOCTH
TEIUIONPOBOHOCTH, KOHBEKTHMBHOTO TEMIOO0OMEHA,
MaccorepeHoca.

[1IK-14 3Haer Meroapl pemieHus 3amad  MpU  MOJCIUPOBAHUU




Kox u ¢popmysimpoBka Jdtanbl GOPMUPOBAHUS KOMIIETEHIIHU

KOMIETeHIHH

[0TOBHOCTB IPOLECCOB  TEIIO- WM MaccolepeHoca B
UCIIOJIB30BATh OMOTEXHOIIOINYECKUX/ TEXHOIOTUUECKUX MPOLIECCaX.
COBPEMEHHBIC CUCTEMBL | Vet O6001aTh JaHHBIE U UCIIOIL30BATh IPAKTUUECKUE
aBTOMATH3NPOBAaHHOTO 3HAHUA JJIS UCCIIEN0BAHMs, pa3pabOTKU U pealn3aliu
HPOCKTUPOBAHM TEXHOJIOTHH B IPO(ECCHOHATBLHOMN JEATENBHOCTH C

MNPUMCHCHUCM COBPECMCHHBIX CUCTEM
ABTOMATHU3HUPOBAHHOI'O IIPOCKTHPOBAHUA.

Bnaneer | HaBblkamMy WCHONB30BaHMS — CHENUAIN3UPOBAHHOTO
IPOrpPaMMHOTO obecrieyeHus UCTIOJIb30BaHUS
CIEeIUATN3UPOBAHHOTO TPOTPAMMHOTO OOECTIeYeHUs
a1 pacydeTra, MOACIIMPOBAHUA W  ONTHUMH3AIHUU
IpPOLIECCOB  TEIUIOOOMEHa B TEIUNIOOOMEHHBIX
afnmnaparax Imnpu OCYHCCTBIICHHUU TEXHOJOIMYCCKUX
IPOLIECCOB

B IIPO(hEeCCUOHATIBHOM 1€ TEIbHOCTH.

I[JUI (l)OpMI/IPOBaHI/IH BBIINICYKA3aHHBIX KOMHGTGHHHﬁ B paMKax OTUCIHHIIIIMHBI
«TermnorTexHuka IMPUMCHAIOTCA MCTOJAblI AKTHUBHOTIO O6y‘—I€HI/IHI BOIIPOCBI OT
CTyACHTa K IIPCIIoAAaBaTC/IO MM OT IIPCIIodaBaTC/ii K CTYACHTY H
HWHAWUBUAYAJIbHBIC 3adaHUs. B xauectBe MCTOJla HWHTCPAKTHBHOI'O 06y‘lCHI/IH
IMPOBOOATCA O6CY)KI[CHI/I$I B TIpymnmne 1nOpu HOpOBESACHHUM  JICKOHMOHHBIX H

71a00paTOPHBIX 3aHATHH.

|.COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Jleknuonnble 3ansaTus (18 yac.)
Paznen |. Texunueckasi repmoaunamMuka(10 )
Tema 1.0cHOBHBIE TIOHSITHSI M OTIPeIeIeHUsI TEPMOANHAMUKH (2 4)

1.1 TIlpeamer TEXHUYECKOM TEPMOJMHAMUKM H €€ MeToAbl. Tepmo-
auHaMmudeckass cucrema. OCHOBHBIE IMAapaMeTpbl COCTOAHUS. PaBHOBeCcHOE U
HEPaBHOBECHOE COCTOSIHUE. YpaBHEHUE COCTOSIHUA. Teriora u paboTa Kak (GopMbl
nepegayd  dHEpruv.  lTepMOJMHAMHYECKHM  mporecc. PaBHOBeCHbIE U
HepaBHOBECHbIE mporecchl. OO0patumble U HeoOpaTuMmble npouecchl. Kpyrosbie
MPOIIECCHI (IIUKJIBI).

1.2 Cmecu pabouux ten. CrocoObl 3aaHus COCTaBa CMECH, COOTHOIIICHUS
MEXIy MAaCCOBBIMU U OOBEMHBIMU JOJIAIMU. BpluncieHne napaMeTpoB COCTOSHUSA
CMECH, OIPEACICHUE KAKYLIEHUCS MOJIEKYJSIPHOW MAacChl M ra30BOM NOCTOSIHHOM
CMECH, OIIPEACIICHUE NABJICHUNA KOMIIOHEHTOB .



1.3 TemmoemkocTh. MaccoBas, oObeMHass M MOJSPHAs TEIUIOEMKOCTH.
TemoeMKkocTh TpU  TOCTOSHHOM O0BbEME W JIaBIIEHUU. 3aBUCUMOCTH
TEIJIOEMKOCTH OT TeMIIepaTypbl U AaBiaeHusl. CpeqHsis U UICTUHHAS TEIJIOEMKOCTH.
®opmysbsl U TaOIWIBI IS OMPEACTCHUS TEIUIOEMKOCTH. TerIOeMKOCTh CMEeCH
paboyux Tell.

Tema 2. IlepBrlii 3ax0oH TepMoguHaAMUKH (1 1)

CymHOCTh TEpBOro 3aKkoHa TepMoAUHAMUKU. DopMyIMpoBKa MEPBOTO
3aKOHAa TEPMOJMHAMUKH. AHAJIMTHYECKOE BBIPAKEHHE TIEPBOTO  3aKOHA
TEPMOJMHAMUKHU JIJI1 OTKPBITBIX U 3aKpBITHIX cucTeM. Ormnpejenenue paboThl U
TEIUIOTHI Yepe3 TEPMOAMHAMHYECKHE TapaMeTPhl COCTOSIHHUS. BHYyTpeHHss
sHeprud. DHtanbnusd. DHTponus. PV u TS auarpammel.

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

CylHOCTh BTOPOTrO 3aKOHa TEpMOAMHAMUKH. OCHOBHBIE (POPMYIUPOBKU
BTOPOT'O 3aKOHA TEPMOJAMHAMUKU. TepMOIMHAMUYECKUE UKIIBI TEILUIOBBIX MAIIH.
[Ipssimbie u oOpaTtHbie tMKiIbl. Tepmomunamuueckue KIIJ u xonoaunbHBIN
ko3¢ punment. Huknel KapHo 1 aHanu3 ux cBONCTB. AHAIUTUYECKOE BBIPAKEHUE
BTOPOrO0 3aKOHa TEpMOAMHAMUKH. VI3MeHeHue »HTponuu B HEOOpaTUMBIX
npoueccax. Punocopckoe M CTATUCTUYECKOE TOJKOBAaHUSA BTOPOIO 3aKOHA
TEpMOJUHAMUKHU. VI3MeHeHHne sHTponuu U paboTOCHOCOOHOCTh M30JUPOBAHHOM
TEPMOJNHAMUYECKON CUCTEMBI.

Tema 4. TepmoanHaMu4eckue nmpoiuecchi(2 1)

4.1 OOume MeToabl HCCIEAOBaHUS TPOIIECCOB M3MEHEHUSI COCTOSIHUS
pabouux Ttein. I[lonmurponnsie npouecchl. OCHOBHBIE XaPAKTEPUCTUKHU MOJIUTPOII-
HBIX TporieccoB. M3o0Opaxxkenue B koopauHatax PV um  TS. OcHoBHBIC
TEPMOJIMHAMHYECKUE TMPOLIECCHl: H30XOPHBIA, HM300apHBIN, HU30TEPMUYECKUN U
annabaTHBIN - YACTHBIE CITyYad MOJIUTPOITHOTO MpPOoIEcca.

4.2 TepmoauHaMHYECKHE MPOLECCHl B peajbHbIX Tra3zax W napax. CBoKcTBa
peanbHbIX Ta30B. [lapsl. OcHoBHBIE onpeaeneHus. [Ipoueccsl mapoobpazoBanus B
PV u TS koopaunarax. Bonsao map. Ilonstue o6 ypaBHenun BykamoBuua -
HosukoBa. YpaBuenue boromo0OoBa - Maiiepa. TepmonunaMmuydeckue TaOIHIIbI
BOJAbl W BoasHoro mapa, PV, TS, HS, muarpammbl BoasHoOro mapa. Pacuer
TEPMOJMHAMHUYECKUX IPOLECCOB BOJISHOTO MHapa ¢ nomoupio Ttabmun u HS -
JMarpamMMel.

Tema 5. Baaxkublii Bo3ayx(2 1)

Onpenenenue TNOHATUSA  "BiAaXHbld  BO3ayX'. (OCHOBHBIE BEJIMYMHBI,
XapaKTEPU3YIOIINE COCTOSHUE BIIAXKHOTO Bo3ayxa. Hd - amarpamma BiakHOTO
BO3JyXa. Pacuer OCHOBHBIX IIPOLECCOB BJIAXKHOIO BO3AyXa (IIOJOIPEB, CYLIKA,
CMECH BO3/[lyXa U Pa3JINYHbIX [1APOB).



Tema 6.LInKJIbI X0JI0IHIBHBIX YCTAHOBOK(2 1)

6.1 Knaccudukarms X0oI0qMIbHBIX YCTaHOBOK. Pabouue Tena. XonoauabHbIN
KOA(QPUIMEHT M XOJOJO0TPOU3BOAUTEILHOCT. [[UKIT BO3MYIIHONW XOJIOAMIBHON
ycTaHOBKH. [{MKIJIBI TApOBBIX KOMIIPECCOPHBIX XOJIOAWIBHBIX yCTaHOBOK. [loHsTHE
00 abCOpOIMOHHBIX U MapO3KEKTOPHBIX XOJOIWIbHBIX yCcTaHOBKax. llomyueHue
COKIDKEHHBIX Ta30B. OOIIMe MPUHIMIBI U CIOCOOBI JOCTHKEHHUS CBEPXHHU3KUX
TeMIiepaTyp.

6.2 TepmoTpanchopmaTopsl. CyniHocTb TepMoTpaHchopMalnH,
koddduienT mnpeoOpazoBaHust TEIMJIOTHL. [{UKJIBI MOHMIKAIOIIETO W  TOBbI-
maroniero repMmoTrpancopmaropa. LMKIBI COBMECTHOTO MOJYYEHHS TEIJIOTHI U
X0JI0/1a.

PA3JIEJI I1. Teopus Tensioo0MeHa (8 1)

Tema 1. OcHOBHbIC TNOHATHSI W ONpeNeJIeHHMS TEOPHMH TelJI000MeHa.
TermronpoBogHOCTD (2 1)

1.1 IIpenmer W 3amauud TEOPUM TEIIOOOMEHA. 3HAYEHHE TEIIoOOMEHa B
IPOMBIIUICHHBIX Nponeccax. OCHOBHbBIE MMOHATHUS U onpeeraeHus. Buabsl nepenoca
TEIJIOTHI: TEIIONPOBOIHOCTh, KOHBEKIMS U H3ayyeHue. CIoKHbIN TEMI000MEH.

1.2 OcHoBHbIC TOHATHS UM omnpeacneHus. 3akoH Dypwse. Koaddurment
TEIJIONPOBOJAHOCTU. MeXxaHU3Mbl NIepe/iadyi TEIUIOThl B METallax, AUAJIEKTPUKAX,
MOJIyIPOBOJHUKAX, JKUAKOCTSIX U razax. JuddepennuansHoe ypaBHEHUE
TEIUTONTPOBOHOCTH. YcnoBus OJTHO3HAYHOCTH. Koadpunument
TEIJIONPOBOAHOCTH.

1.3 TemnonpoBOAHOCTh MPHU CTALMOHAPHOM pexHuMe. TermionpoBOIHOCTh
OJTHOCJIOWHONW W MHOTOCJIOMHOW TIIJIOCKOM, MMJIMHIPUYECKON U CchepruIecKoi
CTEHOK NP IPaHUYHBIX YCIOBUAX 1 pofa.

1.4 HecranmoHapHBbIi Mpoliecc TeIIONPOBOHOCTH. MeTO bl pellieHusl 3a1ad
HECTAallMOHAPHON TEIUIONPOBOJIHOCTH: METOJ pPa3JeleHUs] NEPEMEHHBIX, METOJ
uHTerpanpHoro mnpeoOpa3zoBanus Dypwre, meron Jlammaca. Metong KOHEUHBIX
pazHocTelt. OxnaxaeHue (HarpeBaHue) HEOTPAaHUUYCHHOW TIJIACTUHBI, IIUJIUHIpA U
niapa Opu TpaHWYHbIX ycnoBuax 1, 2 m 3 pona. HecramumonapHslii mporecc
TEIUIONPOBOJHOCTH B TEJIaX KOHEYHBIX PA3MEPOB.

Tema 2. KoHBeKTUBHBIH Tenj000MeH (2 4)

2.1 OcHoBHBIC TIOHATHS W ompenencHus. YpaBHenne HrproTona -Puxmana.
Kosdbdumment temnoornauu. JuddepeHnuanpapie ypaBHEHUS TEIIOOOMEHa:
ypaBHEHHE JBUKEHHUS BsI3KOM *kuakocTh (ypaBHeHue HaBbe - CTokca), ypaBHEHHE
TEIUIONPOBOJAHOCTH JUIsl MOTOKA ABWXKylIeHcsa kuakoctu (ypaBHeHue Dypwe -
Kupxroda), ypaBHeHue TEMmI0OTAauM Ha TpaHMIIE NOTOKAa U CTEHKH (ypaBHEHHE
buo - @ypbe), ypaBHEHHE 3aKOHA COXPAHEHUS, OJHO3HAYHOCTH K
nuddepeHInaTbHbIM YPaBHEHUSIM KOHBEKTUBHOTO TETIOOOMEHA.



2.2 OcHoBbl Teopuu momoousi. OCHOBHBIC OMpEEICHUs. Y CIIOBUS TOI00MS
busnueckux spieHuid. [IpeoOpazoBanme momodus. KpurepuanbHble ypaBHEHUS.
Onpenenstomue kputepud. MeTton MozaenupoBaHus. DOUIMYECKUA  CMBICTT
OCHOBHBIX KpUTepHeB 1moo0us. [ToHsTHe 0 MAaTEMaTHYECKOM MOJICTUPOBAHHH.

2.3. TermmooOMeH IIpy U3MEHEHUHN arperaTHOr0 COCTOSIHHS, TEINIOOOMEH IIPH
KHIICHUHM; MEXaHHU3M TMpoIlecca MPHU Iy3bIPbKOBOM H IUICHOYHOM PEKUMax
kuneHns. Kpusucel kumneHus. TeminooTaada MpH My3BIPHKOBOM U TIJICHOYHOM
KATICHUH KUIKOCTH B 00JIbIIIOM 00beMe. PacueTHbIe ypaBHEHUS ISl OTIPEICICHUS
kodpdummenTa TermmooTrnauu. Ily3pIppbKOBO€ ¥ TUICHOYHOE KHUIICHWE TMIPH
BBEIHY)KJICHHOM TE€UeHUU B KaHasax. OCHOBHBIC PEKHMBI TEUEHHUS NBYX(a3HOTO
MOTOKAa B BEPTUKAIBHBIX ¥ TOPU3OHTAIBHBIX KaHalaxX. TemiooOMeH mpu
KoHJeHcaruu. [ImeHouHas W KamenbHas KOHACHCAIMU. TerooThaada mpu
KOHJICHCAITUW YUCTHIX MapoB. PacueTHbie ypaBHeHHS KOAD(UIIMEHTA TETUIOOTIauN
JUIL  BEPTUKAJIbHBIX M TOPHU3OHTAIBHBIX TpyO. DakTOphbl, BIUAIONIUME Ha
TEITIO0OMEH ITPH KOHSHCAIIMHM YHCTHIX MapOB U MapOB U3 MapPOBBIX CMECEH.

Tema 3. Tensioo0MeH n3iaydenueM (1 1)

OO1ue NOHATUSA U ONPEeNIEHNUs; TEIUIOBOM 0ajaHC JIy4YuCTOro TEII000MeHa.
3aKOHBI TEIUIOBOTO H3JIyuyeHHUs. TerIooOMEH W3Iy4eHHEM MEXIy TellaMHu,
pa3IeIeHHBIMU MPO3PAUYHON cpeqoit; KOdDPUIIUEHT 00IyYeHHOCTH; TEIJI000MEH
MEXIy TeJlaMH, MPOU3BOJIBHO PACIOJIOKEHHBIMU B IMPOCTPAHCTBE. 3allUTa OT
u3nydyenus. M3nydenue razoB. TemnooOMeH H3IydeHHMEM B TOMKaX M Kamepax
CrOpaHwusl.

Tema 4. Tensionepenaua (1 1)

Cnoxublil TermooOMeH. Teruonepenaya yepes MIOCKYH0, HWJIMHIPUYECKYIO,
chepuueckyro U opeOpeHHyro cTeHku. Koaddunment temnonepenaun. I[lytn
WHTEeHCH(UKAIMK  Tpolrecca Temionepenayu. TemmoBasuzonsius. Bwidop
MaTepuaia TeIJI0OBOW U30JISAIIHNH.

Tema 5. OcHOBBI pacyeTa TenJ000MeHHbIX aNNAPaTOB (2 4)

Haznauenune, xknaccuukamuss W CXeMbl TEIJIOOOMEHHBIX ammnapaToB.
[TpuHun pacyera Ternao00OMeHHbIX anmnaparoB. CpeaHuil TeMrepaTypHbIid Hamop.
[Ipumenenne OBM mns pacuera, MOAETUMPOBAaHWS W ONTUMH3ALHMHM IPOLIECCOB
Ter1I000MeHa B TeTNIOOOMEHHBIX anmnaparax.

CrnocoObl MHTEHCU(UKAIIMY TEMII000MEHa MPU 0JAHO()A3HOM TEUEHHUH Ia30B U
KHUKOCTH, Opy  KAMNEHMM M KOHJACHCAMM  MPUMEHUTEIBHO K
BBICOKO3(()EKTUBHBIM TEII000MEHHBIM anmnapaTtam. COBpeMeHHbIE KOHCTPYKIUU
TpyO4aThiX M IJIACTUHYATBHIX TEIUIOOOMEHHBIX armapaToB. MeToabl OLEHKU
7 PEKTHBHOCTH HHTCHCU(DHUKAIIMK TEIJIOOOMEHA M ONTUMHU3AIIHS TEINTIO0OMEHHBIX
anmnaparos.



Il. CTPYKTYPA Y COJIEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

JlaGopaTopHublie padoThl (36 uac.)

JlaGopaTopHasi padora Ne 1.

Omnpenenenre mokasaress aguadaTsl Bo3ayxa (4 d.)

JlaGopaTopHasi padora Ne 2.

VYpaBHEHUE COCTOSHUS peajbHBIX Ia30B (4 4.)

JlabopaTopHas padora Ne 3.

Omnpenenenue cpeaHe MacCOBOM N300apHOM TEIIIOEMKOCTH Bo3ayXa (4 4.)

JlaGopaTopHasi padora Ne4.

N3yuenune paboThl TEII0BOrO Hacoca (4 4.)

JlaGopaTopuasipaGoraNe5.

Onpenenenue KodphuULMEHTa TEMIOMPOBOJHOCTH TEIIOM30ISIIUOHHBIX
MaTepruaioB METOJIOM TPYObI(4 4.)

JlabopaTtopHnasi padora Ne 6.

Onpenenenue  TEIUIONPOBOAHOCTH  TBEPAbIX  MaTEpPUAIOB  METOJ0M
MJIACTUHBI TIPH UMUTAIIMOHHOM MOJICIMPOBAHHUH TIpoliecca TermioooMeHa (44.)

JlaGopaTopHasi padora Ne/.

HUccnenoBanne TemooTnaun IIPU  €CTECTBEHHOM KOHBEKLUHMH  OKOJIO
TOPU30HTATBHOTO HWJIMHAPA METOAOM UMUTAIMOHHOTO MOJIEIMPOBAHUSI TIpoIlecca
Teriooomena (4 4.)

JlabopaTopnasi pa6ora Ne§.

UccnenoBanne TEMIOOTIaud TMPU E€CTECTBEHHOM KOHBEKIIUM  OKOJIO
BEPTUKAJIBHOTO IUJIMHApPA METOJIOM MMHUTAIIMOHHOTO MOJEIUPOBaHUS Ipollecca
Teriooomena (24.)

JlabopaTopHas padora Ne9.

UccnenoBanne paboThl TEIIOOOMEHHOTO armapara Mpu HUMHUTAIMOHHOM

MoJieTupoBaHuu (4 4.)



1. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI
Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyuaromuxcs 1o aucuuruinae « Termnorexaukay npeacrasieHo B [punoxenun 1
U BKJIIOYAET B ceOs:
v’ IIaH-TpaQ¥K BBIMOJHEHHUS CAMOCTOSITEILHON pabOThl MO TUCIUIUIMHE, B

TOM YHCJIC TIPUMCPHBIC HOPMBI BPCMCHH Ha BBIIIOJIHCHHUC II0O KAXKIOMY

3aJIaHUIO;
v’ TpeboBaHUs

IMpCaACTaBJICHUIO )51

CaMOCTOATENbHON pabOTHI;

v/ KpUTEPHUH OLIEHKH BBITOJIHEHHS CAMOCTOSTEILHON PabOTHI.

0 OpPMIICHUIO

IV. KOHTPO.JIb JOCTUXEHMUS LIEJEN KYPCA

Ne Kontpommpyemsie Kopmp! u atamsr hopmupoBanus O1eHOYHBIE CpeCTBa
n/m pa3nemnsl AUCITUTLTIHEL KOMTICTEHITHIA TexyIHit POMEKYTOHAS
KOHTPOJIb aTTecTalus
1 Texnuueckas OK-4 3HaeT noctwxeHus Hayku | YO-1 VO-1
TEPMOJAUHAMUKA B 00JacTH TEIUIOTEXHUKU (Bompocsl st | Bompocsr k

Ha  PETHOHAIBHOM M | repyyyeii JK3aMeHy

MHPOBOM YpPOBHE H IIyTH mpoBepKH K

pelIeHns CTOSIINX 3a/1a4 ¢

HMCTONB30BaHHeM MeTogos | PASACTY D

TEPMOJUHAMUKU U TEOPUHU I1P-6

TEMI000MEHA. (maboparop-

YMeeT aHaIM3MPOBAaTh M | HBIe  PabOTHI

000011aTh YaCTHBIC 3aJa4H | No 1,2,3,4)

B 001IT1Ee 3aKOHBI.

Buageer MEeTOoJaMu

ONITUMU3AINN

PEIICHUATEIUIOTEXHIYESCKHI

X W  TEXHOIOTHYECKUX

3a1au.
2 Teopus TemmoodmeHa OK-5 3HaeT ocHOBHbIe HoHsATHS | YO-1 YO-1

1 3aKOHEI (Borpockl L1 | Bompocsr K

TEPMOINHAMUKH, TeKyIei K3aMeHy

MIPUMEHSEMBIC K YaCTHOMY | MPOBEPKH K

CITydaro B3aWMHOT0O | pa3zeny 2)

npespatieHus Temwiorsl u | [1P-6

paboThl, a TakXe OCHOBHI | (J1Taboparop-

TEOpUHn TeIIo- 1 | Hble pabOTHI

MaccooOMeHa. Ne 5,6,7,8,9)

YMeeT NpUMEHSATh 3aKOHBI

K  YacTHBIM  CIlydasMm

B3aMMHOTO MPEBPAICHHS

TEIUIOTHI U paOOTHI.

Bnageer METOAaMHU

pacyera TeXHOJOTUYECKUX

MPOLIECCOB U aINapaToB C

HCIOJIb30BAHUEM 3aKOHOB

pe3yJIbTaTOB




TEIJIOPOBOIHOCTH,
KOHBEKTUBHOT'O
Tena000MeHa,
MacconepeHoca.

I[IK-14 | 3maer MeTOAOBl peIICHUS
3aj1a4 IpH
MOZEINPOBAHUH
IPOLECCOB  TEIIO- |
MaccomepeHoca B
OMOTEXHOJIOTUUECKHUX/
TEXHOJIOTHYECKUX
nporeccax.

Ymeer 000011aTh JaHHbIE
1 MCIIOJIb30BATh
MPaKTHYECKUE 3HAHUS AJIsI
HCCIIeJOBAaHUs,pPa3paboTKu
U peali3aliy TeXHOJIOT Uit
B IPO(eCCHOHATBHOI
JeATEITEHOCTH C
NPUMEHEHHEM
COBPEMEHHBIX CHCTEM
ABTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHMUSL.

Buageer HAaBBIKAMHU
HCIIOJIb30BaHUH
UCTIONIb30BAHUS
CIeLHaTN3UPOBAHHOTO
MIPOrPaMMHOTO
obecrieueHus UIsl pacuera,
MOZEIUPOBAHUS "
ONTHUMHM3ALMK  TMPOLECCOB
TETI000MeHa B
TEII0O0OMEHHBIX
anmaparax npH
OCYLIECTBIICHUN
TEXHOJIOTHYCCKHUX
HPOLIECCOB

B PO eCcCUOHATIBHON
JIeSTeIbHOCTH.

TunoBeie BOMPOCHI MO pa3AenaM Kypca U BOIPOCHI K IK3aAMEHY, KPUTEPUU U
MoKa3zaTelid, HeOoOXOJAWMbIe JUIsi OLEHKH 3HAaHWW, YMEHWUW, HABBIKOB U
XapakTepu3yrolme dTanbl (OpMUPOBAHMS KOMIIETEHIIMHA B MPOLIECCE OCBOCHUS

oOpaszoBaTeaILHON TporpaMMBbl, TipecTaBiieHbl B [Ipunoxenuu 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPHI 1 UTHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JMTEpaTypa

1. Epodee B.JI., Ilpsxun A.C., CemenoB II.J[., TemnorexHuka:

y‘{C6HI/IK JJIA 6aKaﬂaBpHaTa N MaruCrparypel 110 HHXKXCHCPHO-TCXHHYCCKHUM



HampaBieHusM: [B 2 4.] Tom 1. Tepmonnaamuka u Teopus TeruioooMeHa, MockBa,
FOpaitr, 2017. — 308 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU

2. Mvmynekun  C.1O., Tepmomunamuka. Kypc nexuwmit: yueOHOe
nocobue, Ynan-Ym3, UznarensctBo bypstckoro YuuBepcutera, 2017. — 107 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:848381&theme=FEFU

3. Kopooko B.M., bproxanoB O.H., OcHOBBl THIpaBIUKA U
TEIUIOTEXHUKH: YYeOHUK [JII CpeaHero NpodeCCHOHATBLHOTO 00pa3oBaHUA,
Mockaa, Axkanemus, 2014. - 240 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU

4, [Marpos M.I'., UBanoB W.E., TemnorexHuka: y4eOHUK sl BY30B,
Mockaa, Axkanemus, 2013. - 288 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU

5. 3amaneeB, 3.X. OCHOBBI THJIPAaBIUKUA U TEIUIOTEXHUKHU [DJIEKTPOHHBIN
pecypc]: yuebnoe nocodue / 3.X. 3amaneeB, B.H. Ilocoxun, B.M. Yedanon. —
Onextpod. naH. — Cankt-IletepOypr: Jlans, 2014. — 352 c. — Pexxum pocryna:
https://e.lanbook.com/book/39146

6. Ilmakynos, B. K. OcHoOBbl nuHaMuueckod OMOXUMHH [DIEKTPOHHBIN
pecypc]: yuebnuk / B. K. Ilmakynos, }O. A. Hukonaes. — M.: Jloroc, 2010. — 216
c. http://znanium.com/bookread2.php?book=469367

7. Kpyrno, I'.A. Temmorexnuka [DJeKTpOHHBIN pecypc]: ydeOHOE
nocobue / I'.A. Kpyrnos, P.1. bynrakosa, E.C. KpyrinoBa. — DnekTpoH. naH. —
Cankr-IletepOypr:  Jlawp, 2012. - 208 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/3900

JonoaHuTeILHAA JIUTEPATYpPA

1. Opros, M.E. Teopetnueckue OCHOBBI TEMJIOTEXHUKHU.
Tennmomaccoodmen: yuebHoe nocooue / YapsHosck: Yl TV, 2013. — 204c.

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



http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:848381&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU
https://e.lanbook.com/book/39146
http://znanium.com/bookread2.php?book=469367
https://e.lanbook.com/book/3900
http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf

3. Casun, UK. Teopetnueckue ocHoBbI TerutoTexHuku (KpaTkwii xypc):
yaeoHoe nocooue/ [lerposzaBonack: U3n-so I[letpl'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.
Metonpl pelieHus 3aaad TervionepeHoca. TermnonpoBogHoCcTh U auddys3us B
HETIOJBIKHOM cpejie: yueOHoe nocooue / Tamobor: U3a-Bo Tam0. roc. TexH. yH-Ta,
2005. - 80 c.

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

7. CemenoB, b.A. UHxeHepHBbII 3KCIIEPUMEHT B IPOMBIIUICHHOU
TEIUIOTEXHUKE, TEIUIODHEPTETUKE M TEIVIOTEXHOJIOTUAX [DIEKTPOHHBIA pecypcl:
yueOHoe nocobue / b.A. CemeHoB. — DnektpoH. naH. — Cankrt-IlerepOypr: Jlanb,

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

8. benses, B.C. MeTouku pacdyeToB TEIUIOTEXHUUYECKUX XapaKTEPUCTHUK
HYHEPrO’IKOHOMHYHBIX 3JTaHUIA: yueOHoe nocobue LTSI BBICIIIETO
npodeccuonanbHoro oopazosanus / B. C. bensieB. — Mocka: N3a-Bo Accoruanuu

CTpouTelabHBIX  By30B, 2014. — 268 c¢. (2 »9xk3.) — Pexum

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

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTEepHET»

1. Caiitr HanuonanpHOro KOMHTETa MO TemioMaccooomeny (Poccuiickast
Axkanemus Hayk «MexyHapOJHBIN LIEHTP MO TEIJI0- U MACCOOOMEHY»)

http://www.nchmt.ru/

2. Caiit TEITJIOTA — Bce nns TEINIOTEXHUKA U
TETIUIOSHEPTETUKA. TemnnosnepreTrka, TEIUIOCHA0KEHUE U TETNIOOOMEH,
TEpMOJMHAMHUKA U TeIIonepenaya

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

3. Poccuiickas rocynapcTBeHHas OMOIMOTEKa

http://www.rsl.ru/

4. TocynapcTBeHHas myOJaMYHas Hay4HO-TeXHUYecKas Oubmuoreka Poccun

http://www.gpntb.ru/

5. Hayunas snekTpoHHas OMbmoTexa

http://elibrary.ru/

Ilepeyenb nHGPOPMANHMOHHBIX TEXHOJIOTHIT U MPOTPAMMHOI0 0OecrneYeHmst


http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf
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/

[IporpamMmMHoOe obGecrieueHue, IOCTYIMHOE CTYyACHTaM Ui BBITIOJHEHUS

WHIUBUYAJIbHBIX 33JaHU, a TAKKe JIJIs1 OpraHU3aluyd CaMOCTOSITEIbHON PaOOThI:

AynuTopus, I[lepedeHb MPOrpaMMHOTO 00€ECTICYEHHU S
KOJINYECTBO Pabo4nx
MECT
Kommbrorepnbliit k1ace | — Microsoft Office Professional Plus 2016 — oducHeIi maker,
Kaenpsr BKJIIOYAIOIIMI  OpOrpaMMHOE — o0ecrieueHue i paboThl ¢

TemnodHepreTUKU U
p pa3IMYHBIMU THIAMHU JIOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMU
TEIJIOTEXHUKH,

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

Aynutopus E-559 ¢ — 7Zip 9.20 - cBoOomHbIN (aISIOBBIA apXUBATOP C BBICOKOM
CTEIEHBIO CIKATHsI JaHHBIX;

— Adobe Acrobat XIPro — maker mporpamMm Juis CO3JaHUSl U
MIPOCMOTpA EKTPOHHBIX MyOsmkanuii B popmare PDF;

— AutoCAD 2017 - tpéxmepHasi cucTeMa aBTOMAaTH3HUPOBAHHOTO
IIPOEKTUPOBAHUS U YEPUCHHUS;

— Water Steam Pro — cBoiicTBa BOJbI M BOASIHOTO TIapa;

— Win DjView 2 — naker nporpamm Jyis CO3JaHHS U IPOCMOTpA
ANEKTPOHHBIX MyOnukauuii B popmare DIVU;

— KOMIIAC-3DV16 xX64 TpEXMepHas cucreMa
aBTOMAaTU3UPOBAHHOTO NTPOEKTUPOBAHMS U YEPUCHMUS,;

— IIK «Koncynprant Ilmoc» - oduCHBI TakeT HOPMAaTHBHBIX
JIOKYMEHTOB;

— IIK «C Texakcreptr 6.0» - OQHUCHBIA MakeT HOPMATHBHBIX
TEXHUYECKUX TOKYMEHTOB;

— «Boiler Designer 9.8.2.0» - makeT NpUKJIaJHBIX TPOrpamMM JJis
peleHus 3a/1a4 TeIJI0IHEPTeTUKH.

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

JIEMOHCTPALMH CJIAKWI0OB C IOMOLLBIO IPOIPAMMHOI0 MPUIIOKEHUS:
v Microsoft Office Professional Plus 2016,
v Adobe Acrobat XI Pro,
v WinDjView 2.
JJist pacChUIKM y4eOHBIX MaTEPHAIIOB U APYTroi HH(DOpMAIIUU UCTIOJIb3YETCS

anekTporHas mouta Microsoft Outlook, noctymnnas B muuHOM kabuHete J[BOY.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHHUIO INCHUITJIMHBI

Jnsg  ycnmemHoro OCBO€HUSA AUCHMIUIMHBL "TemnorexHuka" CTYyAEHTY
HEOOXOJMMO TINATEIbHO HM3Y4YUTh TEOPETUUYECKUN MaTepuasl MPOCHyIIaHHBIM B
JEKIMOHHOM KYypCE€ Ha ayJWTOPHBIX 3aHATHSAX, MOCIE YEero O3HAKOMUTBCA C
TEOPETUUECKUM MaTeprajioM B y4dyeOHMKaX W y4eOHBIX IOCOOHSX, a TakkKe

KCIAaTCJIbHO ITIO3HAKOMUTHCA C HY6J'II/IK3HI/I$IMI/I B ICPUOANYCCKUX U3TAHUAX.



3aTpaTbl BpEMEHH Ha OCBOEHHE TEOPETHYECKOr0 Kypca 3aBHUCIT OT TOT0, KaK
aKTUBHO CTYACHT paboTan B ayIWTOpPHWH, CIyIlas JEKIUU U U3ydas MaTephal Ha
nabopaTopHbIX paboTtax. HemoHsTHBIE BONMPOCH! AOKHBI OBITH MPOpPAOOTaHbl Ha
KOHCyJbTallMsIX. B cioydae mpomycka 3aHSATHM CTyAEHTY mOTpelyercs
CBEpXHOPMAaTUBHOE BpEMs Ha OCBOCHUE IMPOMYIIEHHOro warepuana. Jus
3aKpEIUICHUs MaTepuaia JEKIUN JOCTaTOYHO, MEPEIUCThIBAs KOHCIIEKT WM YUTast
€ro, MBICJICHHO BOCCTAHOBUTH MpPOCIyIIaHHBIA Marepuain. Jljis 3akperieHus
MaTepuaia Kypca HeoOXOIuMO MpopadoTaTh BOMPOCH! ISl CAMONPOBEPKH TOCHE
KaX/I0r0 MNPOWJIEHHOIr0 pasjiena AUCUMIUIMHBL. [lepedeHb BOMPOCOB K KaXaIOMy
pazneny npuseneH B [Ipunoxxenun 2.

MeToanyecKkue peKOMEHIAUN K BHINOJHEHUIO JJAa00pPaTOPHBIX padoT

Llenp 1a60paTOpPHOro MPaKTUKYMa — 3aKPENUTh TEOPETUUECKUE MOJI0KEHUS
M3y4aeMOW IHUCHUIUIMHBI, O3HAKOMHUTh C METOAUKOW IMOCTAHOBKU WU MPOBEICHUS
TEIUIOTEXHUYECKOTO SKCIIEPUMEHTA.

Ilepen BbIIOJSHEHHWEM JIA0OPATOPHBIX PAbOT CTYAEHT JOJDKEH IO
PEKOMEHJIOBAaHHOU JINTEPATYPE U3YUUTh TEOPETUUECKUNA MaTepHal, OTHOCIIIUNUCS
K JaHHBIM paboTam. HemocpencTBEeHHO mepe] BBIMOJIHEHHUEM KaXI0H padoThI
CJIEyeT O3HAKOMUTBHCS C ONBITHOM YCTAaHOBKOM, YETKO MPEJICTaBUTh CeO€ MOPSA0K
MIPOBENICHUS OTBITA U METOJUKY 00pa0OTKH MOJTyYSHHBIX JAHHBIX, COCTABUTH IIAH
BBITIOJTHEHUS pa0OTHI.

K pabote Ha 1a60paTOPHBIX YCTAHOBKAX JOMYCKAIOTCS CTYJEHTHI, UMEIOIIHE
TEOPETUUYECKYIO MTOATOTOBKY, MPOUIEANINE HHCTPYKTAX M0 TEXHUKE 0€301MacHOCTH
Y 3apErUCTPUPOBAHHBIC B )KypHAJIE HHCTPYKTaXa.

[Ipu BbIMOMHEHUH JTAOOPATOPHBIX PA0OT 3ampemIaeTCs BKIOYATh CHUIIOBOE
obopyioBaHue 0e3 pa3pelIeHus penoaaBaresis uin JadopaHra.

B naGoparopun CTyJeHT BBITOJHSAET SKCIEPUMEHTAIBHYIO YacTh PabOTHI U
YepHOBBIE (HEOOXOAMMBIC) pacyeThl, IOCIE YEero IPOTOKOI HAOMIOACHUN U
YEepHOBUK pacyeTOB NPEACTABISIET IpernojaBarento. PacdyeTsl HE00X0auMO

BBITIOJTHATE B cucteme CHU.



OT4der O BBINOJHEHHON paboTe NOMKEH ObITh O(QOPMIIEH MHAWBHIYATHbHO
KQOKJBIM CTYJIEHTOM M JIOJDKEH COJIEpKaThb Ha3BaHUE W LIEJb padOThI, KPAaTKYIO
METOJMKY IIOCTAHOBKM W IIPOBEICHMs OIbITA, IPUHUUIHUAIBHYI) CXEMY
YCTAaHOBKH, MPOTOKOJ SKCIIEPUMEHTAJIBHBIX M pPAaCUETHBIX JAaHHBIX B BHJE
TaOJIMLBI, pacUeThl, TPaUKU U BBIBOJBI.

MeToan4yecKkue peKOMEeHAAlUH 0 MOATOTOBKE K IK3aMeHy

[logroToBka K B3K3aMEHY OCYLIECTBISETCS HAa OCHOBE JIEKIIMOHHOIO
MaTepuaia, MaTepuana J1a00paTOPHBIX 3aHATHI ¢ 00s13aTENbHBIM OOpaIlleHUEM K
OCHOBHBIM yY€OHUKAM Kypca. DTO MUCKIIIOYAET OIMOKH B MOHUMAHUU MaTepuaa,
00JIeryaer ero OCMBICIEHUE, a TAKKE MPOKOMMEHTUPYET MaTepuai npuMepamMu u
WUTIOCTPALMSIMU, KOTOPBIE B JIEKIUAX HE NPUBOAMINCH. O0S3aTEIbHBIM YCIOBHEM
JIOMyCKa K SK3aMEHY SIBJIICTCS BBINOJIHEHUE W 3alUTa JJTAOOpPATOPHBIX padoT, U

HaJIMYKUC COACPKATCIbHOI'O KOHCIICKTA J'IGKI.[Hﬁ.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
T CTUTIIAHBI

OcBoenne AuCHUIINHBL «TEIIOTEXHUKa» MpeArnojaraeT HCIOIb30BaHHUE
MYJIBTUMEIUMHBIX YUEOHBIX ayJUTOpUN BMECTHUMOCThIO Oosiee 30 uyesoBexk,
OCHAIIICHHBIX COBPEMCHHBIMH TEXHHYCCKHUMH CPEACTBAMH M JOCTYIIOM B CETh
Hurepner. JlabopatopHbie pabOTHI IPOBOJATCS B 1a0OpPATOPUU TEPMOJIUHAMUKYU U
TEIJI0MaccooOMeHa, OCHAIIEHHOMU 1a60paTOPHBIMU YCTaHOBKaMH u
AKCIIEPUMEHTAIBLHBIM CTEHAOM JIUIS MPOBEIACHUS JTAOOPATOPHBIX PabOT METOIaMH
WMUTAIMOHHOTO MOJCIIUPOBAHUS TMpoIieccoB. JIJIT camMoCTOATEIbHON pPabOTHI
CTYJI€HTaM JOCTYITHBI KOMIBIOTEPHBIC KJIacChl M YHUTAJbHBIC 3aJIbl HAy4IHOUH

oubanorexku [[IBOY.

HanmenoBanue

. IlepeyeHb OCHOBHOT BaHUS
000pY10BAHHBIX NMOMeEIIeHUI epetieHk 0CHOBHOTo 0Gopy10

Jlaboparopus TepmoauHamMuku | CTEHABI 7S BBIMOTHEHUS J1a00paTOpHBIX paboT
U TerioMaccooOMeHa

Aynutopust E559 6
KommnbroTepHbIi Kilace Mono610kHPProOme 400 All-in-One 19,5 (1600x900),
Aynuropust 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




KomnberoTepHslit Ki1acce
Aynutopus E 559 a

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

UuransHble 3a51b6l Hayunoi
ouomoreku JIBOY ¢
OTKPBITBIM JOCTYIIOM K (DOHIY
(xopmyc A - yposeHb 10)

Mono610kHPProOme 400 All-in-One 19,5 (1600x900),
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

Cxopocts nocryna B Untepuer 500 MouT/cexk.

PaGoune mecta anms  moged ¢ OTpaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3/I0POBbSl  OCHAIEHBI  JHUCIUICSIMH U

npuHrepamu  bpaiiiis; 000pYyIOBaHBI: MIOPTAaTUBHBIMU
YCTPOMCTBAMM  JUIsl YTEHUs IUIOCKOIIEYAaTHBIX  TEKCTOB,
CKaHUPYIOLIUMHA u YUTAIO MU MalllMHaAMU

BHACOYBCIIMYUTCIICM C BO3MOKHOCTBIO PCryJIAIMHM LBCTOBLIX
CIICKTPOB, YBCIMYUBAIOIHWMU OJICKTPOHHBIMU JIYIIAMH U
YJIbBTPA3BYKOBBIMU MAPKHUPOBIIMKAMU

MynbTUMEaUITHAS ayIUTOPUU
E-933, E-934, E-433

npoekTop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
200 (16:10)PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10
C 9. TPUBOAOM;  KpCIUICHWE  HACTCHHO-TIOTOJIOYHOE
ElproLargeElectrolProjecta; mnpodeccuonansias KK-manens
47", 500 Kum/m2, Full HDM4716CCBA LG; mnoacucreMa
BUJICOUCTOYHUKOB JokyMeHT-kamepa CP355AF Avervision;

nojcucTemMa BUJICOKOMMYTAIUH; rojicucTeMa
ayJMOKOMMYTalUU u 3BYKOYCHJICHUS; noJicucTeMa
WHTEPAKTHUBHOT'O YIPAaBJICHHUS; OecrpoBOIHbIE JIBC

oOecrieyeHbl cucTeMoil Ha Ga3e Touek pocryma 802.11a/b/g/n
2x2 MIMO(2SS)




[Ipunoxenue 1

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICILIETO IPO(ECCHOHATTBHOTO 00pa30BaHuUs

«/laIbHEeBOCTOUYHBIN (eepaIbHbIIl YHUBEPCUTET)
(ABDY)

IKOJIA BUOMEJUIINHBI

YYEBHO-METOJINYECKOE OBECHHEYEHUE CAMOCTOSITEJIBHOU
PABOTbBI OBYYAIOLHINXCA
no gucuumanHe «TeniorexHuka
Hanpagsaenue noaroroBku 19.03.01 buorexnosiorus

dopma NOATOTOBKYU OYHAS

BaaauBocTok
2015



H.]IaH-rpa(])mc BBINIOJIHEHHUSI CAMOCTOSITEILHOM paﬁoTLI o AMCIMIIJINHE

z

Jara/cpokn Bun camocrositenbnoit | IlpumepHbie dopMa KOHTPOJIA

n/n BbITIOJIHEHM I padoThI HOPMBI

BpPEeMEHH Ha

BBINOJIHEHHE,
yac

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

2 11-18 nenens popaboTaTh KOHCIIEKT 9 vVO-1
cemecTpa JICKIMIA U Y4eOHYIO
JTUTEpaTypy Mo pasaery 2
Teopus TemoodMeHa
OTBETUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
MOJATOTOBUTHCH K 3amure | 11 I1P-6

1a00paTOPHBIX paboT
Ne5,6,7,8,9

Opranuzanusi caMOCTOSITENIbBHOW pabOThl MPOU3BOJIUTCA B COOTBETCTBUU C
rpadukomM yuyeOHOTo mporecca M MIaH-Tpa@uKoOM BBITIOJHEHUS CaMOCTOSITEIIbHON
pabotel. CamocTosiTenibHast paboTa CTYIEHTOB MO Kypcy «TemnoTexHuka»
npeJHa3HayeHa Uil BHEAyJIUTOPHOM paboThiM HEOOXoAMMa Uil 3aKperyieHus U
yriyOJeHusl 3HAHWM, MOJYYEHHBIX Ha ayJUTOPHBIX 3aHATUSAX, 0 H3YYEHUIO
JIOTIOTHUTEIBHBIX PA3/IeTIOB AUCIUILINHBI, 3aKPETJICHUIO MPAKTUYECKUX HaBBHIKOB
JUCHMIUIMHBL, @ TaKkkKe M1 PAa3BUTHUS Y CTYIEHTOB TBOPYECKUX HABBIKOB,
WHUIMATUBBI, YMEHUSI OPTaHU30BaTh CBOE BPEMs.

CamocrosiTenbHas paboTa BKJIIOYAET MPOpabOTKY TEOPETHUYECKOTO Kypca,
OLIEHKY COOCTBEHHBIX 3HAaHUN MpPH TOMOIIM BOMPOCOB JJsi CcOOEceqOBaHUS
(ITpunosxenue 2).

Kpurtepuu oneHku (MUCbMEHHBII 0TBET)

v 100-86 OamnoB - ecid OTBET TMOKa3blBaeT TIiyOOKoe U
CHCTEeMaTUYECKOE 3HAHNE BCETO MaTepHualia Mo MpoBEPSIEMOMY paszieny Kypca



U KOHKpETHOro Bompoca. CTyIeHT AEeMOHCTpUpPYeT CBOOOJHOE BIaJCHHUE
HAy4YHBIM  SI3BIKOM M  TEPMHUHOJIOTHMEH  COOTBETCTBYIOIIETO  pasjelia
JUCUUIUIMHBI, 3HAHUE OCHOBHOM  JIUTEpaTypbl U  3HAKOMCTBO C
JOTIOJTHUTENIBHO PEKOMEHJOBAaHHOW JUTEpaTypoil, yOeIUTEeNbHO H3Jaraer
OTBET.

v 85-76 - OamioB - 3HAHUE OCHOBHOTO  COJACPKAHUS
IPOBEPSIEMOTO paszzeia Kypca, yMEHHE aHAIU3UPOBATh OCHOBHBIE TTPOOIIEMBI
B paMKax pasjeia IWCHUUIUIMHBI; 3HAaHWE BaXHEHIIUX paboT W3 ChHcKa
PEKOMEHJIOBaHHOUN JauTepaTtypbl. B 11e70M JIOTMYECKH KOPPEKTHOE, HO HE
BCET/la TOYHOE U apIryMEHTHUPOBAHHOE M3JI0’KEHNE OTBETA.

v 75-61 - Ganyn — MOBEPXHOCTHBIE 3HAHMS BAXKHEHIINX pa3/IesioB
IporpaMMbl M COJEpKaHUS pasfesia JEKIMOHHOTO Kypca; 3aTpPYIHEHHS C
UCTIOJb30BAaHUEM  TEPMHUHOJOTUU  Y4eOHOM  JUCIUIUIMHBL,  HEMOJHOE
3HAKOMCTBO C PEKOMEHJIOBAHHOW JINTEPATYPOM; YACTUYHBIE 3ATPYAHEHUS C
BBITIOJTHEHHEM TPEIyCMOTPEHHBIX TMPOTpaMMON  3aJaHHif, CTpeMIICHHUE
JIOTHYECKH ONPEJEICHHO U MOCIIEN0BATEIbHO U3JI0KUTh OTBET.

v 60-50 6atoB — HEe3HaHUE, TUOO0 OTPHIBOYHOE MPEACTABICHHUE O
npeaMeTe Kypca B paMKax ydyeOHO-IPOrpaMMHOTO MaTepuaia; OTCYTCTBHUE
JIOTUYECKOM CBSI3U B OTBETE.



[Tpunoxenue 2

MHHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKON OEJNEPAILINN
®DenepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICITIETO TIPO(hEeCCHOHATBHOTO 00pa30BaHMSI

«/{aabHeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

IMKOJA BUOMEJIUINHBI

®OH/I OHEHOYHbLIX CPEJACTB
no aucuuIuinie « TensiorexHuka
Hanpasaenue noaroroku 19.03.01 buorexnosiorus
®opMa OATOTOBKHU OYHAS

BaaauBocToK
2015



Hacnmopt ®OC

10 AUCHUIIIINHC «TermnorexHuka»

Kon n popmyimmpoBka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEeHIIHH
OK-4 3Haer JlocTikeHus HayKH B OOJIACTH TEIUIOTEXHHKH Ha
Crioco6HOCTh PETHOHAIBHOM M MHPOBOM YPOBHE W IYTH PEIIEHHS
TBOPYECKU CTOSNIMX  3a7au C  HMCHOJb30BAHUEM  METOJIOB
BOCIIPHHHMATb TEPMOJIMHAMKKH U TEOPUH TEIIOOOMEHA.
HCHOJIB30BATH VMmeer AHanmu3upoBaTh M 0000IaTh 4YacCTHBIE 3a1a4d B
JIOCTHKEHUS HAYKH, OGILE 3AKOHBL
TEXHUKH B
N Bnageer | Merogamu ONTUMH3AIIUH pereHus
npodecCHoHaTbLHON
TEIUIOTEXHUYECKMX M TEXHOJOMMYECKUX 3a/1a4.
cdepe B
COOTBETCTBUH C
MOTPEOHOCTAMU
PETHOHAIBHOTO U
MHPOBOT'O PBHIHKA TPy/1a
OK-5 3Haer OcCHOBHbIE TIOHATUS M 3aKOHBl TEPMOJAMHAMUKH,
Crioco6HOCTh [PUMEHSEMBIE K YacTHOMY CJIy4al) B3aMMHOIO
UCIIOJB30BaTh IPEBPAIIEHUs TEIUIOTHI U PabOTBI, a TAKKE OCHOBBI
COBPEMEHHbIE METO/IBI TEOPUH TEIIO- U MacCOOOMEHa.
U TEXHOJIOTHH (B TOM Vmeer [IprMeHATh 3aKOHBI K YaCTHBIM CIIy4asM B3aWMHOIO
aucie TPEBPAIICHUSI TEIUIOTHI U PAOOTHI.
nH(}OPMaLIMOHHBIE) B
¢ Bnageer | Merogamu pacuera TEXHOJOTHYECKHMX MPOLECCOB U
npodeccnoHanbHOM
arnmaparos c UCIIOJIb30BaHUEM 3aKOHOB
JEATETBHOCTH
TEIUIONPOBOHOCTH, KOHBEKTHBHOTO TEIIOOOMEHa,
MaccorepeHoca.
[1K-14 3Haer Meronsl pemeHus 3amad  pU  MOJEIMPOBAHUU
[ 0TOBHOCTb IpOLECCOB  TEIIO- W MaccolepeHoca B
HCIIOJB30BaTh OMOTEXHOJIOTHYECKUX/ TEXHOJIOTMIECKUX MPOIIECCAX.
COBPCMCHHBIC CUCTCMBL | Yy jeer OG600ImATh JaHHbBIE M KCIIOIb30BATh PAKTHYECKHE
aBTOMaTH3UPOBAHHOTO 3HAHWS JUTS HCCIIEIOBAHNS, pa3pabOTKy U peann3anum
HPOCKTUPOBAHM TEXHOJIOTHH B IPO(ECCHOHATBHOM JeATETBHOCTH C
IPUMEHEHUEM COBPEMEHHBIX CUCTEM
ABTOMATU3MPOBAHHOTO MPOEKTHPOBAHUS.
Bnaneer | HaBblkamMm HCIONB30BaHMS — CIENUATA3MPOBAHHOTO
IporpaMMHOTO  obecriedeHuss IS pacuera,
MOJENUPOBAHMSA M  ONTUMHU3AlMK  HPOIIECCOB

TEIUNIOOOMEHA B TEIUIOOOMEHHBIX armaparax Ipu
OCYHICCTBJICHNH TEXHOJIOTHYCCKUX MMPOICCCOB
B HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH.




Ne KonTponupyem Kopmp! u atamsr popmupoBanus O1eHOYHBIE CpeCTBA
/11 bIE pa3Ienbl KOMITETCHITHHA TexyIHit NPOMEKyTOHAS
AMCHHIUTHHBL KOHTPOJIb aTTecTaIHs
1 Texunueckas OK-4 | 3maer pmoctmxenus Hayku B | YO-1 VO-1
TEPMOAUHAMUKA obnactu TCTITIOTEXHUKHU Ha | (Bompockl ans | Bompocsr k
PETHOHANLHOM M MUPOBOM YPOBHE | repyryeii JK3aMeHy
W TMYTH PELICHUs CTOAMMX 3a7ad C IpoBepKH K
HCTIOJIb30BaHUEM METOJIOB
TEPMOJIUHAMHUKH u teopun | PA3ACTY D
TEIUI00OMEHA. I1P-6
YMeer aHanu3uposath H 0606mats | (1adoparop-
YaCTHBIC 3a/1a4H B OOIIUE 3aKOHBI. HbIC  PabOTHI
Brnageer meromamu ontumumsanuu | Ne 1,2,3,4)
pellicHUs  TCIUIOTEXHUYECKUX U
TEXHOJIOTHUCCKUX 3a71ad.
2 Teopus OK-5 | OcHoBHble mTOHATHSA U 3aKkoHBI | YO-1 YO-1
TeIIoo0MeHa TCPMOJNHAMUKHU, TNPUMCHACMBIC K (BOHpOCLI AJIsL BOHpOCI)I K
YacTHOMY  CIy4ar  B3aUMHOIO | Tekyriel K3aMeHy
MpEeBpalleHus TEIUIOTHI U PabOThI, a | MPOBEPKHU K
TaKkXKe OCHOBBI TEOPHUH TEIUIO- M | pasneny 2)
MaccooOMeHa. I1P-6
[IpuMeHaTs 3aKOHBI K 4YacTHBIM | (Jaboparop-
CIly4asM B3aMMHOTO IIPEBpallleHus | HbIe paboThI
TEIUTIOTHI ¥ PabOTHL Ne 5,6,7,8,9)
Meronamu pacueta
TEXHOJIOTHYECKUX TMPOIECCOB U
ammapatoB € HCIOJB30BaHUEM
3aKOHOB TEIUIOIPOBOAHOCTH,
KOHBEKTHBHOTO TEII000MEHa,
MaccorepeHoca.
TIK- Meronpl  pewmeHust 3agad  [OpH
14 MOJICJIMPOBAaHUHU IIPOLECCOB TEILIO-
u MaccornepeHoca B
OMOTEXHOJIOTMICCKUX/

TCXHOJIOTMYCCKUX NPOoLeCCCax.

0O06001IaTh TaHHBIE U UCTIONb30BATh
MPaKTUYCCKUEC 3HAHUA I
WCCIIeTOBaHUS,pa3paboTKU U
peanu3aluy TEXHOIOT Ui B

PO eCCUOHANBHON eI TeIbHOCTH
C IPUMEHEHUEM COBPEMEHHBIX
CUCTEM aBTOMATU3UPOBAHHOI'O
MIPOEKTUPOBAHMUSI.

Haspixkamun HCIIOJIb30BAHUS
CHEUaIN3UPOBAHHOTO
MPOTPaMMHOI0 OOecrieyeHus s
pacuera, MO/ICTTMPOBAHUS u
ONTHUMU3AINU MPOLIECCOB
TEIUIOOOMEHAa B TEIIOOOMEHHBIX
amnmapaTax IpH  OCYIIECTBICHUH
TEXHOJIOTUYECKHX MPOIIECCOB

B Ipo(heccHoHaIbHOM
JIeSITeJIbHOCTH.




IlIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUI
no aucuuivinie «Temnorexnuka»

Kon n dranbl GoOpMHUPOBAHUS KPHUTEPHH MOKa3aTeJH fasIbI
¢opMyIHpOBKA | KOMIETEHIIHH
KOMIIETEHI[UH
3HAHME OCHOBHEIX | CITOCOOHOCTh 45-64
MOHATHIT M 3AKOHOB | oy anayTepu3oBa
OCHOBHBIC NOHATHA M | TepMOMHAMHKHY, .
3aKOHEI MPUMEHSIEMbIE K OCHOBHBIC
TEPMOAUHAMUKY, 4aCTHOMY CITydao TIOHATHUA U 3aKOHBI
3HACT MPUMEHSIEMBIC K | B3apMHOTO TEPMOANHAMUKH,
(Hf)pOFOB YaCTHOMY CIyHal0 | ypeppareHus ngﬁggeﬁqum
bIU B3aHMHOI'0 TEIUIOTHI U PabOTHI, yeny
YPOBEHB) MPEBpALEHHs TEIUIOTHI | 3 Takike OCHOBEI B3aHMHOI0
M paboThl, a TAaKKE | reopun Temwio- u HPEBPaIICHHA
OK-5 OCHOBBI TEOPHH TEIIO- | vaccooGmena TEIUIOTHI M PaGoTBI,
CIIOCOOHOCTh U MaccooOMeHa a TaK3KC OCHOBBI
UCTIOJIb30BaTh TCOpHH TCILIO- 1
COBDEMEHHDIC MaccooOMeHa
P YMEHHE MPUMEHATE | CLI0COOHOCTh 65-84
METOMBI 1 TPHMEHATh 3aKOHbI K | 3AKOHBI K YaCTHBIM | [ppMeHATE 3aKOHbI
TEXHOJOTuu (B | yMeeT YaCTHBIM ciy4asMm | Ciaydasm K YaCTHBIM
TOM yrcine | (MPOABHUHY | B3aHMHOIO B3aHMHOTO clIyuanm
UHGOPMALIMOH | ThIi) [IPEBPALICHUs TEIUIOTHI | MPCBPACHUS B3aMHOI'O
HBIC) B 1 paboTHI. TEIJIOTHI U PabOThI IpeBpaleHus
npodeccuona TEIUIOTHI M paboThI
o CHOCOOHOCTh 85-100
bHOH METOaMH pacuera BAAJICHIe
ACATCIILHOCTH TEXHOJIOTHYESCKUX verozamn pacera | MEFOILSIRITS
POIIECCOR , | TEXHOTOrHUCCKIX METOABI pacteTa
pon NpOIIECCOB i | TexHOIMOrHIECKHX
annapaToB c ATITApaTOR < | mporeccos n
BJIaACCT HCIT0JIb30BaHUEM
A N HUCIIONIB30BAHUEM arnmapaTos ¢
(BBICOKHI) | 3aKOHOB BAKOHOB HCIIOJIb30BAHHEM
TEIUIONPOBOIHOCTH,
KOHBGK’?I/IBH?FO TeIIonpoBoaHocTy, | SAKOHOB
KOHBEKTHBHOI'O TETIONPOBOTHOCTH
TeII000MeHa, TeII0oOMeHa , KOHBEKTHBHOTO
MaccorepeHoca Macconeperoca Temnoo6MeHa,
MaccolepeHoca
OK-4 3HAHUE HayKH B CITOCOOHOCTh 45-64
obnacTu XapaKkTENDU30B
CIOCOOHOCTH smer  poctwen | oot OXapaKTepHu30Ba
TBOPYECKU Waykn B oGmacT Th JIOCTHKEHUS
ETHOHATLHOM H
BOCIIpUHUMATh TEIJIOTEXHUKHU Ha Em POBOM YPOBHE H HAYKH B 0071aCTH
u 3HAET PETHOHAIBHOM u MyTH permers TCIVIOTCXHUKHU Ha
MUPOBOM YpPOBHE H PErHOHAIBHOM 1
MCII0JIb30BaTh | (IOPOTOB CTOSIIIIHX 33124 C
TIKCHUS i fyTH PCHICHIA |y cionb3oBanmeM MUPOBOM YPOBHE H
A0C b CTOAMMX  3aJaY € | \oronon IIyTH pCIICHNA
HayKuy, YPOBEHB) | ycronb3oBannem CTOSIIMUX 33724 C
TEPMOIMHAMHUKH U
TEXHUKHU B METOJIOB Teopus HCTIONB30BaHUEM
npoeccHoHa TCPMOIHHAMHKH " | remmooGmena Metonon
bHOI C(I)e e B TEOpUHU TETUIOOOMEHA. TEPMOIMHAMHUKH 1
p TEOpUH
COOTBETCTBUU TerioobMeHa
c IPUMEHATH yMEHUE CIOCOOHOCTH 65-84
IOTPEOHOCTAM AOCTIDKCHILL HAYKH B | fppveHSITh aHAIM3UPOBaTh
u ymeeT 00JIaCTH TEIUIOTEXHUKH
JOCTHIXKXECHUA JOCTHIXKXECHUA
ermonanspor | (MPOABUHY | Ha  PETHOHATLHOM . .
p Thii) MupoBoM  yposhe u | COBPEMCHHOM COBPEMEHHOM
0 H MHPOBOTO yTH pemenns | HAYKU HAYKHU U
pBIHKA Tpyaa CTOSIIMX  3a1a4 ¢




HCIIO/Ib30BaHUEM TEXHHUKH, a TEXHUKH
METOZ0B TaK)K€ HOBBIX
TEePMOJANHAMHKHI u o
TEXHOJIOTUHN
TEOPHUH TETI00OMEeHa
. BIIQJICHHC CIIOCOOHOCTh 85-100
TEPMHUHOJIOTUECH, .
TepMUHOJIOTHEH, | chopmymupoBaT
OnpeaAcCICHUAMNU U
BJIAJEET OIIpEHCICHUIMHU | b U IPUMEHUTH
o\ | TIOJIOKEHUAMHU
(BBICOKHIN) . Y MOJIO)KEHUSAMH | TEPMUHOJIOTHIO,
HU3y4acMOu
oTmpeseNieHus: U
JUCLUATIINHBI
IIOJIOKEHU S
METO/IbI peleHus | 3HaeT METOABI CIIOCOOHOCTE 45-64
3amadq MIpU | pemIeHns 3a7ad IPH | aHAIN3UPOBAThH
MOJICITUPOBAHIH MOJICTUPOBAHIH METOBI peIICHHS
3HaeT MPOIIECCOB  TEIUIO- U | MPOIECCOB TEILIO- 3a1ad npu
MaccorepeHoca B | M MacCOIIEpEHOCa B | MOJCIHPOBAHIH
(moporos
. OMOTEXHOJIOTMYCCKUX/ | OMOTEXHOJIOTHYECK | MPOIIECCOB TEILIO-
bIr TEXHOJIOTHUECKHUX ux/ Y MaccolepeHoca B
YPOBEHB) nporeccax. TEXHOJIOTHUECKHUX OHOTEXHOJIOTUUECK
mporeccax nx/
TCXHOJIOTHYCCKHUX
mporieccax
00001aTh TaHHBIC H ymeeT 00001aTh CITIOCOOHOCTH 65-84
HCTIOJIB30BaTh JTAaHHBIC U 000011aTE TaHHBIE
MPaKTUYECKHE 3HAHUS | HCIIOIB30BATh U UCIIONTB30BaTh
TUTS MIPaKTUICCKHE MIPaKTHICCKHE
WCCIICOBaHMA,Pa3padbo | 3HAHHA IJIS 3HAHUS IS
TKH ¥ peau3alii HCCIICAOBAHMA,PA3p | MCCIICIOBAHUS,Pa3p
TEXHOJIOTHil B a00TKH U a00TKH U
11IK-14 yMECT npodeCcCUOHANBHOM peanu3aiu peanu3aiu
TOTOBHOCTEIO (HpOI[BI/IHy HESTEJILHOCTHU C TEXHOJIOTHH B TEXHOJIOTHH B
UCIIONL30BaTh THIH) MIPUMEHEHHUEM npodeccnoHanbHOM | PO EeCCHOHATBHO
COBpeMeHHBIe COBPEMEHHBIX CUCTEM JCATCIBbHOCTH C " OCATCIIBHOCTHU C
ABTOMATU3UPOBAHHOT O MMPUMEHCHUEM MMPUMEHCHUEM
CHUCTEMBI
MIPOCKTHPOBAHUS. COBpPEMEHHBIX COBpPEMEHHBIX
ABTOMAaTU3MpoO cucTeM CHCTEM
BaHHOTO aBTOMATH3UPOBAHH | aBTOMAaTHU3UPOBAHH
MPOEKTUPOBAH oro oro
ust MIPOSKTHPOBAHUS MIPOSKTHPOBAHUS
HaBBIKAMU BllaJiceT HaBBIKAMH | CIIOCOOHOCTH 85-100
HCTIOJIb30BaHUS HCTIOJIb30BaHUS HCIIONTE30BaTh
CHCIHUATM3UPOBAHHOTO | CICIHATU3UPOBAHH | CHCHUAIA3UPOBAHH
MPOrPaMMHOTO Oro MPOrpaMMHOTO | 0O¢  MPOTrPaMMHOE
obecrneueHus Uit | obecrieueHust s | obecriedeHue st
pacuera, pacuera, pacuera,
MOICIUPOBAHUA )5 MOACIUPOBAHUA U MOACIUPOBAHUA U
ONTUMU3AIHA ONTUMU3AIHA ONTUMU3AIHA
BJIaAcCT MpoI1EeCCOB MpoIEeCCOB MpoIEeCCOB
(BBICOKHH) TEII000MeHa B | TeII00OMeHa B | TermiooOMeHa B
TEIUTIO0OMEHHBIX TEIUIO0OMEHHBIX TEIUIO0OMEHHBIX
ammaparax IpH | ammaparax IpH | ammaparax npu
OCYILCCTBIICHUH OCYILCCTBIICHUH OCYILCCTBIICHUH
TEXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHUX
MPOIIECCOB MPOIIECCOB MPOIIECCOB
B IpodecCHOHATBHOM B B
NI TETPHOCTH. npodeccrnoHanbHOM | PO ECCHOHATBHO

JCATCIBHOCTH.

W 1eSITeNbHOCTH.




OueHo4YHbIE CPeICcTBA AJIs1 MPOMEKYTOYHOM aTTeCTalMu

[IpomMexyTouHass aTTecTalysl BKIIOYAET OTBET CTYAEHTAa HA BOIPOCHI K
3a4eTy, IK3aMEHY U IIPOXOKICHUE UTOTOBOTO TECTA.
Bonpocsl k 3k3aMeny

TepmonuHaMmuueckoe paboyee Telo.
AHaNUTUYECKOE BhIpAXKEHNE IEPBOT0 3aKOHA TEPMOIMHAMUKH.
Boruncienue sHTpONHH.

4. [lapaMeTpsl COCTOSIHUS TEPMOJUHAMUYECKOTO paboyero Tena
(naBieHue).

5. Csa3b Mexay temioeMkoctssmu Cp uCv.

6. IlapameTpbl COCTOSIHHUS TEPMOJUHAMHYECKOTO paboyero Tena
(Temmepatypa).

7. TlapameTpbl COCTOSIHUS TEPMOJIMHAMHYECKOTO pabodero Tena
(ynenbHbIN 00bEM)

8. OHrampnus- QyHKIMS COCTOSHUS.

9. VYpaBHEHHE COCTOSHUS UICATHLHOTO Ta3a. Y HUBEpCATbHAS ra30Bas
MOCTOSIHHAS

10. M3oxopHBbIii mpoiiecc.

11. Y306apHsbIit iporiecc.

12. U3oTepmudeckuii mporiecc.

13. AnuaGaTHbIi IIpoIIecC.

14. TlonuTpomnHbI# TIpoLIecC.

15. Cmecu ra3oB, 3aJJaHHBIC 00BEMHBIM COCTaBOM.

16. BerancieHre TEeMI0eMKOCTH B TIOJUTPOITHOM TIpoliecce.

17. KpyroBble npoUecCchl UM HUKJIBI.

18. PeanbHbIC Ta3bl.

19. [Ipsmoii UK.

20. VicTuHHas WM MTHOBEHHASI TETUTIOEMKOCTh. MI3MEeHEeHHE TeITIOEMKOCTH
ot 0 10 0ECKOHEYHOCTH.

21. TermmoeMKOCTh B M30XOPHBIX U M300apHBIX Mpolieccax.

22. Onpenenenre SYHTPOIUN B U30XOPHOM TIpoliecce.

23. BpIYnCIIeHHE TETIIIOEMKOCTH.

24. Onpenenenre YHTPOIUN B U300apHOM IMPOIIECCE.

25. BernciieHre TerIoThI.

26. Onpenenenre YHTPOMUU B U30TEPMUIECKOM TIpOIIecce.

2. BeIYuClIeHHEe TETJIOTHl ¥ TETUIOEMKOCTH ISl CMECH Ta30B.

28. CBolicTBa BIaXXHOTO BO3/1yXa.

29. Pabora.

30. Onpenenenre SHTANBINKU BIAKHOTO BO3/1yXa

31. BuyTpeHHsis sHeprusi.

32. DuTponus — GyHKIHUS COCTOSTHUS.

wp e



33. BeiuncieHne BHyTpEHHEH SHEPTUH.

34. 3MeHeHue TeIOBIaKHOCTHOTO COCTOSIHUS BIXKHOTO BO3/1yXa.

35. Iporecc HarpeBa 1 oxXJIaxAcHUS Bo3ayxa B |-d nuarpamme.

36. IIpsmoit muki KapHo u ero anamus.

37. O6parnbiit nuki KapHo u ero ananms.

38. ®opMyIHPOBKH U COJEPKaHUE BTOPOTO HaUajaa TePMOJUHAMUKH.

39. AHaTUTHUYECKOE BBIPAXKEHUE BTOPOTO Hayaia TePMOJIMHAMUKHY.

40. BeruncneHue SHTPOIUHU HI€aIbHOTO ras3a.

41. TTonsitue 06 0OpaTUMBIX 1 HEOOPATUMBIX MTPOIIECCaX.

42. TlepBoe u BTOpOE Havajla TEPMOJAUHAMUKH ISl OOPATUMBIX U
HEOOPATUMBIX MTPOIIECCOB.

43. DHTpOMNHUS 3aMKHYTOW TEPMOIMHAMHYECCKOU CHCTEMBI.

44, CTaTUCTHYECKOE BhIpA)KEHUE BTOPOTO Hayaa.

45. I'panu1lbl TPUMEHUMOCTH IIEPBOTO U BTOPOTO Havajga TEPMOJUHAMUKH.

46. lmarpamma T-S u ee cBolCTBA.

47. Tlpoueccel B KoopauHaTax T-S.

48. Huxn Kapno B koopaunarax T-S.

49. KakoBa (huznveckasi CylHOCTb Nepeaun TEIIOThI MpU
TEIIONPOBOAHOCTH?

50. C noMo11bI0 YEro OCYIIECTBISAETCS TEMIOOOMEH NMPU KOHBEKIIUU?

51. C noMomib10 Yero OCyIIECTBISIETCS JIYYUCThIA TEMI000MEH?

52. Yto Takoe TemMmeparypHoe mose?

53. Uto Takoe TemrepaTypHbIA TPAAHECHT?

54. Kak 3anuceiBaetcsi ypaBHeHue Oypoe?

55. YTo Takoe TemIoBOM NOTOK U MJIOTHOCTh TEIIOBOIO MOTOKA?

56. Kak onpenemnsieTcst TeMnepaTypHbIid Harmop?

57.4Yrto Takoe KOI(P(UIMEHT TEIJIONPOBOJHOCTH, B KAaKUX EIUHUIAX OH
uzmepserca?

58. Uto Takoe ycnoBuUsl OTHO3HAYHOCTH, KaK OHU TIOJIPA3/IECTISIOTCS?

59. 1o xakomy 3aKOHY MU3MEHSIETCS TEMIIepaTypa B OJHOCIONHOM TUIOCKOU
CTeHKe?

60. Or Kakux BEIMYMH 3aBUCHUT TEIUIOBOM IIOTOK, IIepeaBacMBbIit
TEIJIONPOBOJHOCTBHIO YEPE3 OJHOCIONHYIO INTIOCKYIO CTEHKY?

61. OObsICHUTE MOHATHE «TEPMHUUYECKOE COMTPOTUBIIEHUE CTEHKI.

62. OT KakMX BEJIUYMH 3aBUCHUT TEIUIONPOBOIHOCTh  OJHOCIONHOMN
UIHHAPUYECKON CTCHKH?

63. UTo Takoe CI0KHBIN TEMI000MEH?

64. Yto Ha3bIBAETCS Terionepeaavein? [TpuBenuTe IpUMEPHI
TEeIIonepeauH.

65. BeiBemuTe OCHOBHOE ypaBHEHHE TEIUIONEpenayd s OJAHOCIOWHOU
IJIOCKOM CTEHKH.

66. Uto Ha3piBaeTcs koA PHUIIMEHTOM Terionepeadu?

67. UTo Ha3BIBACTCS TMOJHBIM TEPMUUYECKUM COIMPOTUBIICHUEM, U M3 KaKUX
BEJIMYMH OHO CKJIQJIbIBAETCS?

68. Ilepeqaua TemjaoOTHI 4Yepe3 MHOTOCIOWHYIO IIJIOCKYIO CTEHKY H



KO3 GUIIUEHT TeTIonepe1ayn s Hee.

69. [lepenaua TemynIoOTH 4Yepe3 OJHOCIOWHYIO UWIMHAPUYECKYIO CTEHKY:
BBIBOJI YPaBHEHHUS.

70. TeroBoHMOTOKMKOA G DUIIMEHTTEILIONEPEIaYnIePEe3MHOTOCIONHY IO
WHPUYECKYIO CTCHKY.

/1. Yto Ha3pIBaeTCAd KPUTHUECKUM JHAMETPOM H3OJSAIMU, W Kak OH
onpexaensiercs?

72. Kakue TpeOyroTCS yCIOBHUS, YTOOBI H3OJSAIUS yMEHbIAda MOTEpH
TEIUIOTHI?

73. Kakoe cymectByer o0miee TpaBWwiIo A MHTEHCU(UKAINH
Terionepeaadyn?

74. O0bsacHUTE 00I1IME 3aKOHOMEPHOCTH HECTAITMOHAPHBIX MPOIECCOB.

75. Uto Ha3bIBAa€TCSI KOHBEKTUBHBIM TEIIIOOOMEHOM?

76. Yto Takoe TtemioHocuTelb? Kakue TerIOHOCHUTEIN HCIONb3YIOTCA B
TEXHHKE JIJIs POILIECCOB TEIIOMaccooOMeHa?

7'7. Kakue ¢pusnueckue CBOMCTBA TETUIOHOCUTENEH BIUSIOT HAa TETNI000MEH?

78. UTo Ha3bIBAIOT TEILIOOTIAYEH?

79. KakoB (u3nueckuii CMBICT WU EIUHUIBI HU3MEpEeHHs KOdPUIlMEeHTa
TEII00TAAYN?

80. 3anummre ypaBHeHue HpioToHa-PruxmaHna u 0ObsICHUTE BCE BXOJISIIUE B
HETO BEJIMYUHBI.

81. Uto Takoe Teopust MOA0OMS | ISl 4ero OHA IIpeTHa3HadeHa?

82.Kak ¢ TOMONIBI0O KPUTEPUATHHOTO YpaBHEHUS KOHBEKTHBHOTO
TEII000MeHa ONpeaeIuTh KO3P(ULUHUEHT TEMI00TAaYN?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JTyYHUCTOTO TEII00OMeHa?

84. Kakue Tena Ha3pIBAOTCS a0COJIFOTHO YEPHBIM, aOCOTIOTHO OCNIBIM W
a0COIOTHO MPO3paYHBIM?

85. KakonpenensieTcanoBepXHOCTHASTIIIOTHOCTHIIOTOKAUHTETPATTLHOTOU3ITY
yeHus?

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

87. KakoBo mpakTuieckoe npuMeHeHue 3akoHa Buna?

88. B ueMm cymnocTs 3akoHa Credana — bonbiimana?

89. B ueMm cymHuocTs 3akoHa Kupxroda?

90. 3akon JlamOepTa. /{51 KakuX T€a OH MPUMEHUM?

91. Yro Takoe maccooOMeH? B KakuxX TE€XHOJIOTUUYECKHUX Mpolieccax u
YCTaHOBKAaX OH BCTpeyaeTcs (MPUBECTH NPUMEpPHI)?

92. Yto takoe nuddys3usn? Kakue Bunpl nuddy3un Bam nu3BectHbI?

93. Yem 00ycoBIEHBI IPOLIECCHI TEPMO- U Oapoauddy3un?

94. Kakue ycTpoiicTBa Ha3bIBAIOTCS TEINIOMACCOOOMEHHBIMU anmnapaTamMu’?

95. Kak kinaccupuuupyroTcst TEIIOMacCOOOMEHHBIE anmapaThl?

96. 1o kakuM cxeMaM OCYIIECTBISIETCS JBUKEHNE TEIIIOHOCUTENEH B
TEIMJIOMacCOOOMEHHBIX armaparax.



KpnTepnn BbICTABJICHHUSA OLCHKH CTYACHTY HA JK3aMCEHE

no AucuuIinHe « TerioTexHuka:

banxabl
(pedTUHrOB
O OILICHKH)

Onenka
3avyera/
IK3aMeHa
(cranpaprtHas)

TpeGoBanns k c(popMUPOBAHHBIM KOMIIETEHIMAM

100-86

«3aumenoy/
KOMIUYHOY

OneHka «OTIIMYHO» BBICTABISAETCS CTYIEHTY, €CIM OH
rIy0OKO ¥ TPOYHO  YCBOWJI — MPOTPAMMHBIN
MaTepHal,3HaeT OCHOBBI TEXHUYECKOH
TEPMOIMHAMHKH, TOHATUSN3aKOHBIITPOIIECCOBTEILIIONPO
BOJIHOCTH,
KOHBEKTHBHOTOTEIIO0OMEHABOIHO(a3HOHCE/IE,
TeI1000MeHanpr(}a30BbIXIPEBPALICHHUSX,
JyYUCTOrOTEII000MEHa,
MOJIEKYISAPHOU MDD y3MMHKOHBEKTUBHOIOMAcCOOOMEH
a, HEO00XOINMBIE
BOOJIACTUIKCIIEPUMEHTAILHOT OMPACUETHO-
TEOPETUYECKOTOMCCIIETOBAHHSIIPOLIECCOBTEILIO-
uMaccooOMeHaBpa3InYHbIXallIapaTaXuyCcTPOMCTBaAX, UC
YepIBIBAIONIE, TOCIEOBATEIBHO, YETKO M JIOTHYECKH
CTPOMHO €ro M3J1araer, yMeeT TeCHO YBSI3bIBaTh TEOPHUIO
c
IPaKTUKOM,pacCUMTHIBATHIIPOLIECCHITENTIOMACCONIEPEHO
canogopmyam,

IPUBOAUMBIMBCOOTBETCTBYIOIIEH yueOHOMCTIPAaBOYHOM
JUTEpaType,CBOOOAHO  CHpPABISETCS € 33/Ja4aMH,
BONPOCAMHU U JPYTUMH BUAAMU MPUMEHEHUs 3HAHWH,
npudeM ~ HE  3aTpyIHSETCS C  OTBETOM  TIpH
BUJOM3MEHEHUN 3aJaHU{, UCIONb3yeT B OTBETE
MaTepral MOHOTpa(pHUUecKOW JHUTEpaTyphl, MPABHILHO
000CHOBBIBAET MIPUHATOE peleHue, BJIaJieeT
Pa3sHOCTOPOHHUMH HaBBIKAMHU " pueMaMH
BBINOJIHEHUS NTPaKTHUUYECKUX 3ajad. Briajneer HaBbIkamMu
HKCIIEPUMEHTATBHOT OMCCIIEIOBAHUSATIPOIIECCOBTETIOMA
CCOIepeHoca,
MPOTEKAOIINXBKOHKPETHBIX TEXHUIECKUX CHCTEMAX .
OTnM4HO BNAJIEET TEOPETHUECKUMH 3HAHUSAMHU U yMEeT
UX HCIIOJIb30BaTh Ha MPAKTUKE, OCHOBBIBASICH IIPH ATOM
HE TOJIBKO Ha JICKIIMOHHBIM MaTepual, a CTaBs B OCHOBY
MH(GOpMAlLMI0O W  HaBBIKM, MPHOOPETEHHBIE MpH
CaMOCTOSITENIbHON paboTe.

85-76

«3aumenoy/
«XOPOULON

OneHKa «XOpOIIO» BBICTABIISIETCS CTYIEHTY, €CIU OH
TBEPAO 3HAET MaTepuall, TPaMOTHO M II0 CYLIECTBY
W3JIaraeT  €ro, He  JOMyCKas  CYIIECTBEHHBIX
HETOYHOCTEW B OTBET€ HA BOIPOC, MPABUIBHO
MPUMEHSIET TEOPETUYECKHUE IMOJOKEHUS MPU PEIICHUU
MPAaKTUYECKUX  BONPOCOB M 3a1ay,  BIAJEET
HEOOXOAUMBIMH  HABBIKAMH W TpUEMaMH WX
BBIIIOJHEHHUS.  JIOCTaTOYHO  YBEPEHHO  ONEPHUPYET
CIIEHUAJIbHBIMU TEXHUYECKUMHU TEPMHHAMHU. XOPOLIO
BJIAJICET TEOPETUUYECKUMU 3HAHUSIMH.




Banabl Onenka
(peliTHHTOB 3ayera/ Tpe6oBanus Kk chopMHPOBAHHBIM KOMIIETEHIIUSIM
O OIIEHKN) IK3aMeHa
(cranmaprtHas)
75-61 Ouenka «YIOBJICTBOPUTEIIHLHOY BBICTABJISCTCS
CTYACHTY, €CIM OH MMEET 3HaHUS TOJHKO OCHOBHOI'O
Marepuaia, HO HE YCBOWJI €ro JeTajeid, IOIMyCKaeT
HETOYHOCTH, HEI0CTaTOYHO NIPaBUIIHHBIE
(bOpMYITHPOBKH, HapYIICHUS JIOTHYECKOU
«3aumeHnoy/ | IOCIIEAOBATENILHOCTH B W3JOXKEHUU MPOTPAMMHOTO
«yoosiemeop | Marepuaia, UCTIBITHIBAET 3aTpyAHEHUS npu
UMeNbHOY BBIIMIOJIHEHUH TPakTH4YecKux pador.Jlomyckaer mpu
OTBETE OIMOKA H HETOYHOCTH HE SBISIONIACCS
KPpUTHYECKMMH.  YacTHYHO  YBEPEHHO  OINEpHUPYET
CHeIHaTbHBIMU TEXHUYCCKHUMHU TEPMUHAMHU.
Y 10BIETBOPUTEIHEHO BJIaJICET TEOPETHYECKIMH
3HAHUSIMH.
60-50 OneHka  «HEYIOBICTBOPUTEIHHO»  BBICTABIIACTCS
CTYACHTY, KOTOPBIi HE 3HACT 3HAYUTEIBHOH 4YacTh
POTPAaMMHOTO MaTepHaia, JOIYCKAeT CYIIeCTBEHHBIE
OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYJAHCHUSIMHU
BBHIMIOJIHSCT TIpaKkTHdeckue pabotel. Kak mpaswmio,
;(Zsmeno» y OIICHKA «HEY/IOBJICTBOPUTEIILHO» CTaBUTCS CTYICHTAM,
«Heydoatems KOTOpbE HE MOIYT HPOJIOJDKHTE o0y4eHue 6e§
JIOTIOJTHUTEIBbHBIX ~ 3aHATUH 10  COOTBETCTBYIOIICH
OpUMENbHOY

nucuurnHe. Jlomyckaer mpu OTBETE TpyOble OIIMOKH,
WM HE MOKET JIOTUYECKH BBICTPOUTH OTBET. He ymeer
OTIEpUPOBATH CrielMaIbHbIMU TEXHUYECKUMHU
tepmuHaMmu. [loka3piBaeT He 3HAHHME OOINBIIEH YaCTH
TEOPETUYECKOr0 MaTepuara.




