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BBEJIEHME

«MeTayutypruueckas TeIIOTEXHUKay TPEACTaBIsieT co00M Tuc-
UIUIMHY, JAIOIIYI0 WHXXKEHEpPY HEOOXOOMMbIe 3HAHUS B 00JACTH
MPOM3BOJICTBA U MCIIOIb30BaHMS TEIUIOBOM 3Hepruu. [lomasisiomiee
OOJIPIIMHCTBO TEXHOJIOTMYECKUX MPOLIECCOB OCYIIECTBISETCS MPH
BBICOKHX TEMIIEpaTypax, CBSI3aHHBIX C OOJBIIUMH dHEPTeTHUCCKH-
MU 3aTpaTami, TIO3TOMY B TOCIEIHEE BpeMs B METaioo0padarTsi-
BAIOIICH MPOMBIIIICHHOCTH OOJIBIIIOC BHUMAHHE yACISAETCs CO3/1a-
HUIO BBICOKOIIPOM3BOIUTENBHBIX MTPOIPECCUBHBIX METOAOB Harpe-
Ba M pa3pabOTKe COBPEMEHHBIX HAaIPEeBaTEIbHBIX arperaTos.

Lenbro npenoaaBanus JUCUUIUIMHBI ABISETCS MOATOTOBKA CIIe-
[IUAJTUCTOB, BIAJCIONINX TEOPETHYSCKUMH U TEXHOJOTUYCCKUMHU
OCHOBaMH MOJYUYCHHS, IPe0Opa30BaHMs U UCIOIb30BAHUS TEILIO-
BOHW SHEpruu, s obecredeHus: 3PPEeKTUBHOM M CTAOMIBHOU pa-
O0TBI METAJLTYpPrUYECKUX arperaToB M MpPOMBIILIICHHBIX HarpeBa-
TEJIbHBIX YCTPOWCTB.

B pesynbrare npoxoxaeHus UCIUILINHBI CTYICHTHI TOJIKHBI:

— M3YYHUTh TEOPETUYECKHE OCHOBBI METAJUTYPTHUECKOW TEIUIO-
TEXHHKH;

— YCBOHUTH METOJHMKHM pacdyeTa TOPEHUs TOILIMBA, TEIIOOOMEH-
HBIX TIepesiad ¥ JBIKCHMUS Ta30B B TIeYaXx;

— O3HAKOMUTBHECSA C BBIOOPOM U PabOTON KOHTPOJIbHO-U3MEPH-
TENBHBIX W PErYIUPYIOIUX MPUOOPOB, MCHONB3YEMbIX ISl CTa-
OWITEHOM PaBOTHI TICUCH.

Coepa mprMEHEHUs] METAILTYPrHYeCcKOi TEIIIOTEXHUKU BKIIIO-
yaeT B ce0s HE TOJIbKO TEIUIOpU3UYECKUE IMPOLECCHI, JIexkKallnue
B OCHOBE PabOTHI METAJUTYPTUYECKUX MEYHBIX arperatoB U Harpe-
BaTEIIFHBIX YCTPOMCTB, HO M Ba)KHEHININE BOMPOCHI, COIMyTCTBYIO-
mue paborte 3TuX arperatoB. Cpelau HUX ClEQyeT OTMETUTh HC-
MIOJIb30BaHNE BTOPUYHBIX YHEPTOPECYPCOB, OXPaHy OKPYIKAroIIei
cpesl U 1p. B yclnoBusSX MOCTOSHHO pa3BUBAIOLIETOCS METAILTyp-
TMYECKOro M MeTalsioo0padaThiBalolIero Npou3BoacTBa «Merasi-
Jypruyeckas TeIUIOTEXHUKay SIBISICTCSl BaKHEHINEH crenuaibHON



JUCHUIUIMHON Il CTYJEeHTOB crenranbHoctu 1-36 01 05 «Ma-
[IMHBI ¥ TEXHOJIOTHUSI 00pabOTKH MaTepUAIOB JaBICHUEM.

B pesynbrate ocBoeHHs Kypca «MeTamutyprudeckas TerioTex-
HUKa» CTYACHT JI0JKEH:

3HATh:

— OCHOBBI TEXHUYECKON TEPMOIUHAMUKH;

— TEOPHUIO M pacyET TOPCHUS TOILINBA,

— TEOPHIO OO0 U MOJEIINPOBAHNUS;

— OCHOBBI TEOPHUH TETNTIOOOMEHA,

— MEXaHUKY KUJIKOCTEHN U Ta30B;

— OTHEYTIOPHBIE W TEIUIOU3OJIAIIMOHHBIE MaTepUajabl U UX OC-
HOBHEBIEC CBOMCTBA;

yMeThb:

— MPOM3BOINTh AHATUTUYCCKUA M TAaOMUYHBIN pacueT TOPCHHS
KHUIKOTO U Ta3000pa3HOT0 TOTUINBA;

— ONPEJENATh KaJOPUMETPUUECKYIO M JEHCTBUTEIBHYIO TEMIIe-
paTypy TOpEHUs TOTUINBA;

— KBUIM(UIIMPOBAHHO PEIIaTh 33Jjaud MHTCHCU(DUKAIMH U OII-
TUMH3AIMN TEXHOJIOTHUECKHUX MPOTECCOB HArpeBa;

— pacCUYHTHIBAThH TEIUIOOOMEHHBIE TIPOIIECCH B HATPEBATEIbHBIX
rnevax;

— 00OCHOBBIBAaTh. BEIOOP OTHEYTMOPHBIX W TEIJIOU30JSIIUOHHBIX
MaTepHUaIoB MPU KOHCTPYHUPOBAHUH TTCUCH.

JIUTEPATYPA

1. ApytioHoB, B. A. Meramnyprudeckast TeIUIOTEXHUKA : B 2 T. /
B. A. ApyTtionos, B. . Mutkanunnsiii, C. b. Ctapk. — M. : Me-
tannyprus, 1974. — T. 1 : Teopetudeckre 0CHOBBI. TOIUIUBO U OT-
Heynopsl. — 671 c.

2. Merannypruueckas TEIUIOTEXHUKA : y4eO. 171 By30B : B 2 T. /
B. A. KpuBanaus [u ap.]. — M. : Meramnyprus, 1986. — T. 1. Teo-
peTuyYecKre OCHOBBI. — 424 c.

3. Jloraues, M. B. PacueTrs! HarpeBaTenbHBIX YCTPOICTB : y4eOHO-
METOJIMYECKOE TIOCOOME IS CTYIEHTOB crienuanbHocted 1-36 01 05
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«MammHbl ¥ TEXHOJIOTUA 00pabOTKU MaTepHalioB JaBICHUEM,
1-36 01 02 «MarepuanoBeneHue B MAITMHOCTPOCHUU» : B 3 4. /
M. B. Jloraues, H. . UBanuukuii, JI. M. JlaBugoBud. — MHUHCK :
BHTY, 2007-2009. — Y. 1 : Pacuer minaMeHHbIx Ieueii. — 2007. —
160 c.

4. TIpoMBIILJIEHHBIE TETUIOTEXHOJOTUH. METOANKN U UHKEHEP-
HBIE pacueThl 000PYI0BaHUS BRICOKOTEMIIEPATYPHBIX TEILIOTEXHO-
JIOTUNA MaIIMHOCTPOUTEILHOTO M METAJUTyPruYecKOro MpPOM3BO/I-
ctBa: yueOHuk / A.Il Hecenuyk [um np.]; moxm  oOmi. pen.
A. I1. Hecenuyka, B. U. Tumommonsckoro. — MuHck : Beiisiimas
mKkoja, 1998. — 422 c.

5. bormapes, B. A. Terorexnuka / B. A. bounapes, A. E. [Iporr-
kuii, P. H. ['punkeBud. — MuHck : Beimiimas mkogaa, 1976. — 382 c.

MNPOI'PAMMA JUCHUIIJIMHBI. METOANYECKHE
YKA3AHMA U BOITPOCHI 1JIsI CAMOITPOBEPKH

1. OBIIIHE BOIIPOCBI METAJLIYPIT HYECKOH
TEIIZIOTEXHUKH

BBenenue B AUCHUNIMHY
«MeTanjypruueckas Tenjai0TeXHHKa»

[Ipenmet u 3agauu nucuuIuIMHbL. KpaTkas uctopus u nepcenekx-
TUBBI PA3BUTHS METAILTYPrHUECKOM TEINIOTEXHUKU. 3HAUCHUE Tel-
JIOBOM DHEPTeTHKH M TETUI000OMEHA B MAITUHOCTPOHUTEIHHON 1 Me-
TaJTyprU4eCKON MPOMBIIUICHHOCTH.

Jlmreparypa: [1, c. 14-16; 2, c. 8-10].

Meroanueckue yka3aHus

ITpu n3ydeHuu 3TOro pasnena cieayer yJIenuTh 0co0oe BHUMA-
HUE BOIIPOCAM MCIOJb30BaHUA TEIUIOBOW SHEPIUM B METAJLIyPIHU-
YECKUX IPOLECCaX, OCYLICCTBISAEMbIX B JOMEHHBIX M CTaJIeIlIa-
BIWIBHBIX T€Yax, a TaKXkKe MpU AajbHeie 00paboTke METaIoB:
IPOKAaTKe, KOBKE, IITAMIIOBKE, JINThE U TEPMHUUECKON 00paboTKe.
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KOHTpOJ'H:»HI)Ie BOITPOCHI

1. 3HadyeHune TEMIOBON YHEPIETUKHU B YEPHOM METAJUTypryH.
2. 3HaueHue TEIUIOBOM SHEPreTHKU U TEIJI000OMEHa B IpoOliec-
cax 00pabOTKH METAJIJIOB TaBJICHHEM M TEPMHUUYECKONU 00pabOTKH.

2. OCHOBbI TEXHUHYECKOH TEPMOJAUHAMHUKH
2.1. OcHOBHBIE MOHATHS U 3AKOHbI TEPMOAUHAMMUKH

TexHnyeckas TepMOJIMHAMUKA KaK OJIMH U3 OCHOBHBIX Pa3J/ieioB
METAJLTypruuecKor TEIUIOTEXHUKH. TepMOIMHAMUYECKasi cucTeMa
Y €€ B3auMOJICHCTBUE ¢ OKpY katolien cpeoid. OCHOBHBIE MTapaMeT-
PBL, XapakTEepU3YIOIIHE TEPMOAMHAMMYECKYIO cuctemy. llepsiii
3aKOH TepMoanHaMuKHU. [Ipumenenue 1-ro 3aKkoHa TEpMOAMHAMHUKHI
JUISL ONIPENENICHUs TEeIUIOEMKOCTU. [ToHSTHE «dHTanbnuss». Bropon
3aKOH TEPMOJAMHAMUKH. DHTPOINHUS KAK OJMH U3 NapaMeTpOB Tep-
MOJMHAMUYECKON CUCTEMBL.

Jluteparypa: [1, c. 17-30; 2, ¢. 11-23].

Meroauueckue yka3aHus

B nanHom paszpenie HEOOXOIMMO U3YYUTh OCHOBHBIE TEPMUHBI
U OIIPENENICHNS TEPMOJAMHAMUKY; 3HATh ITapaMETPbl, XapaKTepHU3yIo-
1€ TEPMOAMHAMUYECKYIO CUCTEMY U YCTPOMCTBO PUOOPOB, MpH-
MEHSIEMBIX TSI KOHTPOJISI BBICOKUX TeMIIepaTyp; yMeTb chopmy-
JMPOBATh U HaMMcaTh B AU QepeHIraIbHoi popme NepBbIid U BTO-
PO¥i 3aKOHBI TEPMOJIUHAMUKH.

KOHTpOHLHHe BOIIPOCHI
1. OcHOBHBIC MOJIOKCHHS 1 OoIpeacsICHUA TCPMOINHAMHKU. Tep-

MOJIMHAMUYECKasi CHUCTEMa M XapaKTEePHU3YIOIIHE €€ IMapaMeTphl.
[Tpubopsl, UCTIONb3yeMBbIe JIJIsl KOHTPOJIS OCHOBHBIX MapaMeTpPOB.



2. ITepBbIit 3akoH TepmoauHamMuKu. [lonsitue «yHTANBIUY. [Ipu-
MEHEHHE 1-T0 3aK0Ha /7S ONpENEICHUS TEMJIOEMKOCTH.

3. Bropoii 3akoH TepMOAMHAMUKHU. BBIBOJ ypaBHEHUs 2-TO 3a-
KOHa TEPMOJIMHAMUKHU. DHTPONUS KaK OJIMH U3 MapaMETPOB COCTOSI-
HUS TEPMOJAMHAMUYECKON CHCTEMBI.

2.2. Tepmoaunamuka paéodero tesna

Tepmonunamuka pabouero tena. MaeanbHblil ra3.. YpaBHeHUE
COCTOSIHMSL uaeanbHOro rasza. [lomutpomusiii mpouecc. Onpene-
JIeHWE TMOKa3aTessl MOJMTPOIHOTO mporecca. AnnabaTHbBIA Mpo-
necc. YpaBHeHnue aquabarel. Onpesenenre nokasaresns aanadaTsl.
I'padmyeckuit aHanu3 TEPMOAMHAMUYECKUX MPOIECCOB HJICab-
HBIX T'a30B.

Jlureparypa: [1, c. 39-45; 2, ¢. 23-35].

MCTOI[I/I'-IGCKI/IG YKasaHuA

B pesynbrare usyueHus JaHHOIO pasjena ¢ IOMOIIbIO IIEPBOro
3aKOHA TEPMOJMHAMUKYU U YPABHEHUSI COCTOSIHUS MICAIBHOIO Ta3a
HE00X0/IMMO YMETh JETalIbHO UCCIIEA0BaTh NPOTEKAHNE MOIUTPOI-
HOTO MPOLECCa U yCTAHABIMBATh 3aBUCUMOCTb MEXIY U3MEHSIIO-
IIUMUCS TIapaMeTpaMu COCTOSIHUSI, OMPEACNATh padoTy, a TaKKe
MOJABOIUMOE U OTBOJAMMOE TEILIO.

KOHTpOHLHHe BOIIPOCHI

I. Uneanvubiii ra3. YpaBuenune Kianeilpona—Menzaeneesa.
VaensHas, 00beMHas M MaccoBas TEINIOEMKOCTH Ta3a.

2. IlonuTtponHbiii nponecc. BriBOJ ypaBHEHHS NOJUTPOIHOIO
mpouecca.

3. UacTHble ciy4yad MOIUTPOITHOTO Tporiecca. ['paduueckuii ana-
JIA3 TEPMOJAMHAMHYECKUX MTPOLECCOB UICATbHBIX Fa30B.



2.3. TepmoauHaMHKa TeNJI0BbIX ABHraTesei

Tepmonunamuueckue UKL [IpssMoii U oOpaTHBIM TepMOIH-
HaMu4eckuil nuki. TepmonnHamuueckue nukiasl Kapuo. Tepmo-
JMHAMHUYECKHUE IUKJIIbI TOPIIHEBBIX ITa30BbIX JBUraTEICH.

Jluteparypa: [1, c. 80-90; 2, c. 50-54].

Meroaunueckue yka3aHus

B nanHOM pasnene HEOOXOIUMO O3HAKOMHTHCS. C MPUHITUTIOM
pabOThI MOPIIHEBBIX TA30BbIX JBUTATENICH, U3YYHTh MX TEPMOIH-
HAMHUYECKUE IMKIIBI U HAYYUTHCS OMPEICIISATh TePMOTUHAMUICCKHIA
KO3(PHUITUEHT TIOJIE3HOTO IEHCTBHS.

KoHnTponbHbIe BOIPOChI

1. TepmoarHaMUKa TEIJIOBBIX ABUTATEIICH.
2. [Ipsimoii 1 OOpaTHBIA TEPMOIUHAMUYECCKUE IUKIBI. [[UKIIBI
Kapno, Tpunkiepa, uzens u Orro.

3. TEOPHUA IIOJJOBHA
OcHOBBI TCOPUM TOT00MA ¥ MOJCJIMPOBAHNS

OO6mwme MmonoXkeHus Teopur noaodus. I'eomerpudeckoe mojo-
Oue. Mexanuyeckoe 1mojo0ue U KpUTEPUU MEXaHUYECKOTO MO0-
oust. Kpurepnu Hprotona u ®pyna. ['mapomexanuyeckoe moao-
Oue. Kpurepuit pexxuma nBHXeHHsS NOTOKa XuakocTH. Ilogobue
TepMoANHaMU4eCcKuxX sBiaeHud. Kpurepun buo, @ypee n Temrie-
patypHblii kputepuil. OCHOBHBIE TeopeMbl MoAoous. Mozaenupo-
BaHue (QU3NYECKUX SIBICHUN. MeTo/ aHaloruH.

Jluteparypa: [1, c. 105-136; 2, c. 140-154].



MGTOI[I/I'-IeCKI/IC YKa3aHuA

[Tpu 03HAKOMIIEHUH C TECOPHUEH MO 001 HEOOX0IUMO HAYIUTh-
Csl MCTIOJIB30BAaTh TEOPEMBI MOIOOMSI JJIsl pacdeTa TeII000MEHHBIX
nepead B HarpeBaTeIbHbIX YCTAHOBKAX.

KOHTpOJ'H:»HI)Ie BOITPOCKHI

1. O6mue nonoxxkeHus: Teopun noaodus. Mexanndyeckoe U reo-
MeTtpuueckoe nmogaooue. Kpurepun Hetorona u @pyna.

2. 'mapomexannueckoe momodue. Kputepuii pexuma JIBUKE-
HUS TIOTOKA JKUJKOCTH U Ta3a. [lomodue TepMOAMHAMUYECKUX SIB-
nennil. Kpurepuu buo, @ypbe u TeMnepaTypHbIid KpUTEPHil.

3. OcHoBHBIE TeOpeMbl I0A00HsI. MonxenupoBaHue GU3NIECKUX
SIBIICHU.

4. OCHOBbI TEOPUHU TEIUIOIIEPE/IAY
4.1. OcHOBHBIC OHATHS TCOPUH TEIJIO0O0OMeEeHa

Buasl TeriooomenHbIx mepenay. TermmooOMeH B pabodem mpo-
CTPAHCTBE HarpeBaTeIbHbBIX YCTaHOBOK.

Jlureparypa: [1, c. 292-300; 2, c. 155-158].

Meroanueckue yka3aHus

O3HaKOMUTBCS] C OCHOBHBIMU TEIUIOOOMEHHBIMU TepeiladaMy B
paboueM IMPOCTPAHCTBE HArpeBaTEIbHBIX YCTAaHOBOK, TAKUMH Kak
TEIUIONPOBOAHOCTb, KOHBEKIIMS U U3JIyUeHHE.

KOHTpOJ'H:»HI)Ie BOITPOCHI

1. Buzsl TennooOMEHHBIX Iepeay.
2. TennmooOMeHHBIE Tepeiaun B padodeM MPOCTPAHCTBE TIEUH.



4.2. TEHJIOHPOBOI[HOCTL B TBEPAbLIX TeJIaX

OcHOBHBIE TIONIOKEHUSI YUE€HHUs O TeruionpoBoaHocTh. Judde-
pPEHIMAIEHOE ypaBHEHUE TEILIONPOBOIHOCTH. HauanbHbIe U Tpa-
HUYHBIE YCIIOBHUSL.

Jlutepatypa: [1, c. 292-300; 2, c. 202-206].

MGTOI[I/I'-IeCKI/IC YKa3aHuAa

N3ygas TermnonpoBOAHOCTh B TBEPABIX TelaX, 0c000C BHUMA-
HUE CIIeAyeT YIENUTh pelieHuto AU QepeHnaibHOro ypaBHEeHUs
TEIUIONPOBOAHOCTH U1l OTHOMEPHOTO TEMIIEPATypHOIo HOJIsl; O3Ha-
KOMUTBCSI C HAaYaJIbHBIMU U TPAHUYHBIMU YCIOBHUSMU, UCTIOJIb3Ye-
MBIMU JJIsI €70 PEUICHUSI.

KoHTposIbHBIE BOIPOCHI

1. Teopust TEIOMPOBOTHOCTH.
2. InddepeHnmanbHoe ypaBHEHHE TETIONPoBoHOCTH. Havuams-
HBIC U TPAHUYHBIE YCIIOBHS.

4.3. TenjionpoBOAHOCTH NPH CTALMOHAPHOM
W HECTALIMOHAPHOM pesKnMe

Pemenuie ypaBHEHUs! TEIJIONPOBOIHOCTU ISl CTAI[HOHAPHOTO
TEIJIOBOTO MMOJs. TerniaonpoBOAHOCTh B COBPEMEHHBIX MIIaMEHHBIX
nevax. TermonpoBOIHOCTb OT CPelbl K cpefie uepe3 MIOCKYI0 pas-
JIEJISIONIYI0 CTEHKY. TeraonpoBOAHOCTh MUIUHAPUYECKOW U IIIa-
poBoii creHoK. [IpubnrkeHHbIe METOBI pacueTa 3a/1a4y TEIIonpo-
BOJHOCTH. MeTO KOHEUHBIX Pa3HOCTEH.

Jlureparypa: [1, c. 300-339; 2, c. 206-233; 5, c. 110-150].

Mertoauueckue YKa3aHusa

I/ISyHI/ITI) MCTOAHUKHU pacye€Ta TCILUIONPOBOJHOCTH YEPE3 INIIOC-
KHUC, HNUWJIHMHAPUYCCKHUC W IIAPOBBLIC CTCHKU IIPU CTAIHUOHAPHOM
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PEKHUMCE. OcBOUTH MNMPUMCHCHNEC MCTO/JJda KOHCYHBIX pa3HOCTeI7I JJIA
pacucTa TCIIOMPOBOAHOCTU INIOCKHUX CTCHOK IIPHU HECTALIMOHAp-
HOM PECIKHNMC.

KoHTtposbHbIE BOIIPOCHI

1. TernmonpoBOAHOCTh TUIOCKOW CTEHKH TPU CTAllMOHAPHOM
pexume.

2. TermmonpoBOHOCTh OT CPEIbl K CPEe Uepe3 pa3ieisiollyto
MJIOCKYIO CTEHKY.

3. TermonpoBOAHOCTh IUJIMHIPUYECKONM M IIAPOBOM CTEHOK
MIPU CTAIMOHAPHOM PEXHUME.

4. TlpumeHeHre METOa KOHEYHBIX PA3HOCTEH MIJIsl pEIIeHUs 3a-
Jla4 TeTUIOMPOBOIHOCTH MPU HECTALIMOHAPHOM PEKUME.

4.4. KoHBeKTUBHBIN TENJI000MeH

Ilepenaua tenna xkoHBekuen. YpasHeHue HproTrona—Puxmana.
Koadduuuent tennoornaun KOHBEKIMEH U METOABI €ro onpesne-
snennsi. OCHOBHEBIE KpUTCpUHU HOI[O6I/I}I, HCIIOJIb3YyCMBIC B KOHBCK-
TUBHOM TemioooMeHe. Temtonepenadya npyu cBOOOJHOM JABHKEHUU
raza. Teronepenaya B HEOrpaHUYEHHOM IPOCTPAHCTBE Neun. Ter-
Jonepeaya npy BbIHYKJIEHHOM JIBJKEHUU TOTOKA.

Jlureparypa: [1, ¢. 352-355; 2, c. 199-202; 5, c. 150-186].

Meroanueckue yka3aHus

B mpoueccax KOHBEKTUBHOI'O TEIUIOOOMEHAa HAyuYUThCS HC-
MOJIb30BaTh Kputepuu nonodus I'pacroda, [Ipanarns, Hyccenbra
u PeifHonpaca ans ompeneneHuss ko3 QUIMEHTa TEIUI00TIauu
KOHBEKIIHEH.

KoHTposIbHBIE BOIIPOCHI

1. KonBekTuBHBIN TerooOMeH. YpaBHeHue Hprorona—-Puxmana.
Metoap! onpenenenns KodpuuueHTa Ternao0TAauYd KOHBEKIUEH.
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2. Temnonepenaya npu cBOOOTHOM U BBIHYKJICHHOM JBHXCHHUN
noroka raza. KoHBeKTHBHAs TeIulionepeaada B HEOrPaHHUCHHOM
npoctpadcTBe neun. OCHOBHBIC KPUTEPUHU IOAOOMS, HCIOIb3Ye-
MbI€ B KOHBEKTHBHOM TEILIOOOMEHE.

4.5. Tens1000MeH U3JTyYeHUEM

TennoodmeH n3nmydeHneM. OCHOBHbBIE NMOHATUS M 3aKOHBI. 3a-
koH [Inanka u 3akoH cMenieHus. Konctanta usnydeHust abCcomoT-
HO YEpHOTO Teja, CTENEHb YEPHOTH U KOAIPPUIIUEHT JIyUCUCITyC-
kanus. 3akoH Credana—bonbiimana. 3akon Kupxroda. Temnoo06-
MEH M3JTyuYeHHEM 4epe3 OKHa W OTBepcThs neuu. M3myuenus npu
HAJIU4YuU 3KkpaHa. M3myuenue razos.

Jluteparypa: [1, c. 422-470; 2, c. 233-264; 5, c. 208-223].

Meroaunueckue ykasaHus

OcBouth MCTOIHUKHU pacucTa MOTCPh TCILIA 3a CUHCT U3JIYUCHUA
4Cepe3 OKHa U OTBCPCTUA B KIIAJIKC HCI-ICI\/'I, a TaKIKC HAYUUTLCA OIIpC-
ACJIATH TCIIOBOC U3JTYYCHHEC I'a30B.

KoHnTponbHbIE BOIPOCHI

1. TemmmooOmen m3myyenueMm. 3akonbl [Inanka, Credana—bonbir-
MaHa U 3aKOH cMelleHus. BeiBoj ypaBHeHus 3akoHa Kupxroda.

2. TeriooOMeH U3MyueHHEM uepe3 OKHa U OTBepcTus meun. W3-
JTydeHUS IPY HAIMYUH dKpaHa. M3ydeHne ra3os.

5. MEXAHUKA JKHJKOCTEH H IT'A30B

5.1. OcHOBHBIE CBOMCTBA H XaPaKTePUCTHKA ACHCTBYIOLIHX CHJL.
JIBUKeHNe ILIMOBBIX I'a30B B e4ax

OCHOBHBIE CBOMCTBA ra3oB U KUIKOCTEH. XapaKTEPUCTUKH JEH-
CTBYIOIMX CWJI. Y paBHEHHE HEPA3PBIBHOCTU Ta30BOr0 NOTOKA. Y PaB-
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HeHue bepHymu 11 uaeanbHBIX U pealbHBIX MOTOKOB ra3os. /[Bu-
JKEHHE Ta30B B 3aMKHYTOM MPOCTPAHCTBE neuu. CUTbl, BBI3BIBAIOIIHE
JBIDKEHHE Ta30B B IJIaMEHHBIX NeyaX. CBOOOAHOE U BBIHYKAECHHOE
JBUKEeHHE ra30B. COMpOTHUBIICHUE JBIKEHUIO Ta30B B IEYaX.
Jlureparypa: [1, c. 137-195; 2, c. 66-82; 3, c. 125-127].

Mertoauueckue YKa3aHusa

N3yunTth pexuMbl IBHKEHUS TEKYUUX CPEI W BIUSHHUE BSI3KOCTH
Ha paclpenesieHue CKopocTel B NOToke. O3HaKOMUTBCS C ypaBHEHU-
eM bepHy/um 1 ero npakTU4eCKuM ITPUMEHEHUEM. DY PacueTe JIBU-
YKEHUsI Ta30B B HArpeBaTeNbHbIX I1€4aX C AbIMOBBIMU TpyOamu.

KoHTposIbHBIE BONIPOCHI

1. YpaBHeHHE HEPa3phIBHOCTU Ta30BOT0 MOTOKA. YpaBHEHHE
bepHysum U1l HeaTbHBIX U peabHBIX ITOTOKOB rasa.

2. Cunbl, BBI3BIBAIONINE IBIDKEHHE TA30B B IIJJAMEHHBIX I€YaXx.
CBo0OOAHOE M BBIHYKICHHOE JBIDKEHHE ra30B. COMPOTUBIICHUE JBU-
JKEHHUIO Ta30B B II€Yax.

6. TOILVIUBO H EI'O TOPEHHE
6.1. XapakTepucTHKA TOILIUBA

TpeboBanus1, mpeabsBisieMble K ToruBy. Krnaccudukamms Tor-
JMBa. XMMHUYECKHI COCTaB TOIJIMBA. XapaKTEPUCTUKA COCTABIISIO-
X TorBa. Termnora cropanus ToruivBa. Breiciias u Hu3IIas
TEIJIOTa CrOPaHuUs TOIIUBA. Y CIOBHOE TOILIIUBO.

Jluteparypa: [1, c. 479-514; 3, c. 12-29; 4, ¢. 27-77].

Meroaunueckue yka3aHus

HpI/I OCBOCHHHU 3TOr0 pasaciia CICAYCT HAYUUTHCA NICPECUUTHI-
BaTh COCTABJIAOIIUEC TOIIIMBA Ha pa60qy10 MacCy 1 OBJIaACTb MC-
TOAUKOH pacucTa BBICILIEH M HU3IIEH TEIJIOTHI €T CropaHus.
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KOHTpOJ'IBHI)Ie BOITPOCHI

1. XuMuyeckuii cocTtaB >KUIKOTO U Ta3000pa3HOro TOIUIMBA.
XapakTepHucTUKa COCTaBIIIOIIMX ToIUIMBa. llepecuer cocTasisio-
[IMX TOIJIMBA Ha pabovyro Maccy.

2. Beiciiasi 1 Hu3IIAsg TEIJIOTa CrOpaHUs TOIUIMBA. Y CJIOBHOE
TOTLIIMBO.

6.2. OcHOBBI TeOpHHU rOpeHHUs

[Tponiecc ropenns toruBa. OCHOBHBIE 3JIEMEHTHI TEOPHUHU TO-
penusi. Peakiuu, xapakTepHble IS Ipoliecca TOPEeHUs! TOILIMBA.
['oMoreHHsbIi ¥ TE€TEPOreHHbIN MPOIECCHl ropeHus. TemnnoBas Teo-
pust ropenus. Llennas Teopus ropenus. Kunemarnka HEMHBIX pe-
aknuii. Temmneparypa BoCIUTaMEHEHUS U BIMSIONINE HA Hee (aKTo-
pbl. CKOpOCTh pacipoCTpaHEHUs IJIaMEHU. AHAJIU3 yCTOMYHUBOCTH
ropeHus. XapaKTepUcTUKa >KUAKOro TorunBa. CyIIHOCTh U CTa-
JIUU TOPEHUS KUJKOTO TOIUTMBA. XapaKTEPUCTHUKA ra3000pa3HOro
torutiBa. CyIIHOCTh U CTauM TOPEHUS Ta3000pa3HOT0O TOTUIMBA.

Jluteparypa: [1, c. 514-560; 4, c. 62-77].

Metoauueckue YKa3aHus

Hayuutbcs ananusupoBaTh IpOLECC TOPEHUS TOIIMBA C TOYKU
3peHus TEIJIOBOW U LIETIHOM TEOpUU TOpeHHs. YMeTh u300pakarhb
npolecc TOPEHUs KUAKOTO U ra3000pa3HOro TOIJIMBA B BUJE CXe-
MBI (paxena.

KOHTpOJ'IBHI)Ie BOITPOCKHI

1. IIpouecc ropeHus TomumBa. XMMHYECKUE PEaKLUHU, XapaK-
TEpHBIE JJI MPOLEcca T'OPEHUs TOILIMBA. ['OMOreHHBIN U reTepo-
TEHHBIN NPOLECChl TOpeHns. KnHeTnKa NenHbIX peakini.

2. CymHOCTh W CTaJUU TOPEHUS KHUIKOTO M Ta3000pa3HOro
TOILINBA.
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3. Temnepatypa BOCILUIaMEHEHHsS] U BIUSIONINE Ha Hee (PakTo-
pbl. CKOpOCTH pacipoCTpaHEHUs IJIaMeHU. AHAIN3 YCTOMUUBOCTH
TOpPEHUS.

6.3. Pacyer ropeHusi TOIJMBa

AHanutuueckuit cnoco0 pacuera ropeHust Torimsa. Onpenese-
HHE pacxoja BO3/IyXa, KOJMYECTBA M COCTaBa IPOIYKTOB Cropa-
Hus. OnpeneneHne KaJopuMETPUYECKONH U NEHCTBUTEIBHONW TeM-
nepaTypsl TOPEHUS TOTLTHBA.

Jluteparypa: [1, c. 80-90; 3, c. 12-55; 4, ¢. 27-77].

MeTtoauueckue YKa3aHusa

[Tpu u3yueHun 3TOro paszaena HeoOXOAMMO O3HAKOMHTBCS C Me-
TOJMKaMH pacueTa pacxoja BO3[1yXa, KOJIAYeCTBAa U COCTaBa Ipo-
JIYKTOB CrOpaHMsi, a TaKXe KaJIOPUMETPUUYECKON U JEUCTBUTEIb-
HOM TeMIepaTypbl TOPEHNUs TOILIIUBA.

KoHTposbHEIE BOIPOCHI

1. AHanuTUYECKUN pacyeT ropeHus KHUAKOro U razo00pa3HOro
TOIUIMBA.

2. OmnpeneneHue KalopuMETPUUECKOM, AeUCTBUTEIBHON U Tpe-
Oyemoil TeMIlepaTyp ropeHHsL.

7. OCHEYIIOPHBIE H TEIUVIOU3O/IALITHOHHBIE
MATEPHAJIBI

7.1. CBoJiicTBa OTHEYNOPHBIX H TEIJIOU30IAIIIHOHHBIX
MATepHaJIOB U UX IPMMEHeHue

OrseynopHsle MaTepuaibl, NPUMEHIEMBIE B HarpeBaTEIbHBIX
neyax. Kiaccudukaius u npuMeHEeHHEe OTHEYIIOPHBIX MaTepHalIOB.
dusnueckue U XMMUYECKHE CBOMCTBA OrHEynopoB. Pabouune cBoii-
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CTBa OTHEYNOPOB M MX KOHTPOJb. Y CJIOBUSI pabOTHI OTHEYNOPOB.
EcrecTtBennnie u HNCKYCCTBCHHBIC TCIINIOM3O0JAIMOHHBIC MaTCpHa-
JIbl, HCTIOJIb3yEMBbIC B HArPEBATEIIbHBIX TICUaX.

Jlureparypa: [1, c. 589-645; 3, c. 97-103].

Meroauueckue yka3aHus
W3yunth OCHOBHBIE TpeOOBaHUS, NPEIbIBIIEMbIE K (yTepOBOY-
HBIM MaTepuaiaM, U IpU KOHCTPYMPOBAaHWM II€YEH YMETh paLMo-
HaJIbHO BBIOpATh OIHEYIIOPHBIE U TEIUIOU30JIALIMOHHbBIE MAaTepPHUaIbL.
KoHnTtposbHbIE BOIIPOCHI
1. OraeynopHsle U TEIIOM30JIALIMOHHBIE MaTepUaibl, UCIONb-

3yeMbl€ B HarpeBaTeIbHbIX M€Yax.
2. OCHOBHBIE CBOICTBa OIHEYIIOPOB M UX KOHTPOJIb.
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