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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

- ¢opMupoBaHKe KOMIUIEKCA 3HAHWI B OOJACTH TOJIy4YeHHMs], MpeoOpa3oBaHusl, NepeJaud u
UCIIOJIb30BaHMS TEIUIOThI, (POPMUPOBAHME YMEHUI U HABBIKOB UCCJIEJOBAHUS TEPMOIMHAMUYECKUX
IPOLIECCOB FOPHOTO MPOU3BO/ICTBA.

3anauv N3yyeHus TUCIUILIMHBL:

MOJY4YUTh 3HAaHUS 00 OCHOBaX NpeoOpa3oBaHUs SHEPrUM, 3aKOHAX TEPMOAMHAMUKUA U
TerioMaccooOMeHa,  TepMOJMHAMUYECKMX  IpoleccaX M I[HMKJIaX,  TelUIOTeXHHYECKOM
TEPMUHOJIOTHH, 3aKOHAX TOJTy4eHUs, MpeoOpa3oBaHUs TEIUIOTH U 3(P(EKTUBHBIX CIOcodax ee
HCIIOJIb30BAHMS.

MOJYYUTh HABBIKM MHKEHEPHOTO pacueTa M aHau3a TEPMOAMHAMUYECKHUX MPOIECCOB B TOPHOM
MIPOM3BO/ICTBE.

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

JInsl ycrienrHoro ycBOEHHWsl MaTepuayia IMo JucHuIUIMHe «TepMoauHaMuKa» HEO0OXOJAUMBI
MPOYHbIE 3HAHUS MO CHEUUAJIbHBIM AWCLUMIUIMHAM, M3y4aeMbIM CTyJeHTaMu Ha 2 U 3 Kypce:
I'eonorus, duszuka ropusix nopom, ['eomexanvka u ap. [lucimruivHa BKJoyeHa B biiok 1 yacrs,
opMupyeMylo ydyacTHUKaMH 0Opa30BaTeJbHbIX OTHOIIeHUH. K HCXOmHBIM TpeOOBaHUSIM,
HEOOXOUMBIM ISl U3YyYeHUs JUCIUIUTMHBI « TepMOAWHAMMKA» OTHOCSTCS 3HAHWS, YMEHUS U
BUJbl AEATENBHOCTH, C(POPMUPOBAHHBIE B IpOLECCe M3yueHus1 aucuuiuivH: ['eonorus;, dusmka
ropusix mopoj, I'eomexanwka, [IpoBeneHMe W KperuleHHWE TOPHBIX BBIpAOOTOK. JlucimIuiMHa
u3ydaercs Ha 3 Kypce B 6 cemecTpe.

1.3. O6beM aUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThI
OO0mas TpyJoeMKOCTh JTUCIMIUTMHBI (MOAYJIsA) COCTaBiseT 6 3adeTHHIX(bie) equHuUIl(bl), 216
YacoB.

Buanl 3agatuii Cewmectp 6 Bcero yacos

OO11ast TpyI0EMKOCTb 216
AyJIUTOpHBIE 3aHATHA, B T.4. 14 14
Jlexumonnsie (JIK) 6 6
[IpakTrueckue (CEeMUHAPCKUE) 8 8

I13, C3)

Jlabopatopusie (JIP) 0 0

CamocrosiTesibHas padoTa 166 166

cryaenroB (CPC)




dopma npomMexyTOYHOM
aTTecTalliu B CEMECTpe

DK3aMeH

36

KypcoBas padora (kypcoBoit
npoekT) (KP, KII)

2. [IepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI IPOrpamMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEILHON

[Tnanupyemble pe3yabTaThl

MPOrpaMMbl 00yuYeHHUs 1O TUCIUTLIMHE
Kog u WMHavKaTopel JOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HanMeHOBaHNE KOMIIeTEHIIMH, (POPMUPYEMBIE B HaBBIKY 1 (MJIM) OIIBIT JIeATEIbHOCTH
KOMITETEHIIUN pamMKax JAUCHUIUIUHBI
OIIK-2 OIIK-2.1. 3Haer cocTaBbl M CBOMCTBA | 3HaTh:  OCHOBHBIE  TEXHOJIOTUHU
TOPHBIX opo, OCHOBHBIE | [TOMCKA, Pa3BeJKU U OpPraHU3aALUU
TTOJIOKEHU A METPOJIOTHH, | TOPHOTO MPOU3BO/ICTBA, CTAHJAPTHI U
crangapruzaimy,  ceprudukammu | TV, WCTOYHHUKU MOJIyYEHU s
TOPHOT'O ITPOM3BO/ICTBA. uHpopMaIuu, MacCMeIulHble U
MYJIbTUME/IUMHBIE TEXHOJIOTHH;
COCTaBbl M CBOKMCTBA TOPHBIX MOPOJI,
OCHOBHBIE TIOJIOKEHUSI METPOJIOTHH,
CTaHAApTU3ALIMH, cepruduKamu
TOPHOI'O ITPOU3BO/ICTBA.
OIIK-2 OIIK-2.2. Hcnonb3yeT OCHOBHblE | YMeTb: WUCNONB30BaTh OCHOBHBIE
TEXHOJIOTUA TIOMCKA, Pa3BEIKW M | TEXHOJOTMU TIOWCKA, Pa3BEIKU U
OpraHU3alM1 FTOPHOTO MPOU3BOACTBA | OpraHM3aly FOPHOTO TPOU3BOJICTBA
B Poccrunm m 3a pybexom, cranmaptel | B Poccuu u 3a pyOeskoM, CTaHIapThI
u TV, wucrouynuku mnonyyeHus |u TY, UCTOYHUKM TMOITyYEHUS
nHdopMauu, MacCcMeIuiHble W | mH(pOpMaMKM, MacCMeTuiHbIE U
MYJIbTUMEIUMHBIE TEXHOJIOTUU. MYJIbTUME/IUMHBIE TEXHOJIOT1U,
HCIOJIH30BaTh 3HAHMA O COCTaBax U
CBOICTBAX TOPHBIX MTOPO/I, OCHOBHBIE
TOJTOKEHM S METPOJIOTHH,
CTaHIApTU3alMM,  CcepTUdUKALINU
TOPHOT'O POU3BOACTBA.
OIIK-2 OIIK-2.3. Biageet aHanu30M ropHo- | BiageTs: OCHOBHBIMU TEXHOJIOTUSMU

Te0JIOTUYECKUX YCIIOBUH ITPH BBIOOPE

TEXHOJIOTHH Be/ICHUS
9KCIUIyaTallUOHHOM  pa3BeIKU WU
I00BIYM TBEPABIX TIOJIE3HBIX
HNCKOIIa€MBIX.

NOMCKA, Pa3BeJIKM U OpraHu3aliu
ropHoro npousBojctBa B Poccuu u
3a pybexom, craHgaptamu u TV,
UCTOYHHKAMU TIOJTyYeHH ST
MH(pOpPMaLIMK, MacCMEIUiHbIE U
MYJIbTUMEIUAHbIC
3HAHUSIMM O COCTaBaX M CBOWCTBAax
TOPHBIX nopof, OCHOBHbIE

TEXHOJIOI'MH.




[IOJIOKEHU S METpPOJIOTUH,
CTaHAApTU3ALIMH, cepruduKaimu
TOPHOTO MPOU3BO/ICTBA.

OIIK-6 OIIK-6.1. 3Haer npuHUMIMAIBHbIE | 3HATH: 0COOEHHOCTHU
0COOEHHOCTH MOJICJTMPOBAHUS | TEPMOAMHAMMYECKOTO  COCTOSTHUS
MaTeMaTU4eCKuX, (PU3MYECKUX U | MacCHBOB FOPHBIX MOPOJ .
XUMHWYECKUX MTPOLIECCOB,

MpeIHa3HAYEHHbIE [ KOHKPETHBIX
TEXHOJIOTMUECKUX TPOIIECCOB.

OIIK-6 OIIK-6.2. VYmeer mnoan3oBarhbcad | YMern: mosb30BaTbcsl METOLAMU
METOJJAMH  OLIEHKM  COCTOSIHUSl | OLIEHKU TEPMOJUHAMUYECKOTO
TOPHBIX TOPOA U  YIPaBJICHUs | COCTOSIHHS FOPHBIX OPOJ] B MACCUBE
TOPHBIM MAaCCHBOM TIpU J0ObIYE W | U pa3pylIEeHHOM COCTOSIHUM MPH UX
nepepaboTKe TNIOJIE3HBIX | 10OBIYE U MepepadoTKe.
HCKOIIA€MBbIX.

OIIK-6 OIIK-6.3. Bmageer HaBplkamMu | Biazern: OCHOBHBIMU HABBIKAMU 10

pelleHus] MPOU3BOJCTBEHHBIX 3a/a4 | yIpaBJIeHUI0 TEPMOIUHAMUYECKUMU
yIpaBjieHUsI CBOWCTBAMH TOPHBIX | CBOMCTBAMM FOPHBIX MTOPOJI.
MOpOJ, U COCTOSIHMEM MaccuBa B
nporeccax J0ObYU U TIepepadOTKH
[OJIE3HBIX HCKOIIAEMBIX HAa OCHOBE
BHEJIPEHUSI COBPEMEHHBIX
TEXHOJIOTHM.

I1K-3 TIK-3.1. 3Haer TEXHUKY u | 3HaTh: TOPUHLUIBL, METOOBl U
TEXHOJIOTHIO MpOBe/IeHUsT | TpeOOBaHWs, TpeabsBIsAeMble K
MPOEKTUPOBAHMS TEXHOJOTMYECKUX | MPOEKTHOU paboTe; TeopeTHUecKue
MPOIIECCOB, TEXHOJIOTUYECKHE | OCHOBBI Ml TEXHOJIOTUW OPTaHW3AIIN
KOMIUIEKChl,  WCIOJIb3yeMble  Ha | IPOEKTHOM JeSITCIbHOCTH,
MTPOM3BO/ICTBE, B YaCTHOCTH CUCTEMbI | CTaHJApTHBIE KOMIIBIOTEPHBIC
JUCTIETYEPCKOTO yOpaBJjieHUs1, | MPOrpaMmbl JUIST pacueta
MIPOMBIIIIJIEHHOTO KOHTPOJISI U T.1., | TEXHUYECKUX CpencTB u
CTaHJIAPTHBIC KOMITBIOTEPHBIE | TEXHOJIOTMUYECKUX PELICHUI.
MTPOrPaMMBbI ISt pacueta
TeXHUYECKHUX CpelCTB u
TEXHOJIOTUUECKUX PEIICHUM.

[IK-3 [IK-3.2. Vmeer aHanu3upoBath U | YMeTb:  NPOEKTHpPOBaTh  STaIlbl
0000IIaTh ONBIT Pa3padOTKU padoTBl  HAJA  TEXHUYECKHMM W
TEXHUYECKUX U TEXHOJIOTMYECKUX | TEXHOJIOTMYECKUM  IPOEKTOM B
MIPOEKTOB, HCIIOJIb30BATh | COOTBETCTBMM C €ro >KM3HEHHBIM
CTaHOApPTHbIE MpOrpamMMHbIe | IMKJIOM, MPUMEHSITh CTaHIApTHbIE
CpeacTBa MNP  NPOEKTUPOBAHUM | MPOrpaMMHbIE cpelcTBa npu
MIPOM3BO/ICTBEHHBIX U | IPOEKTUPOBAHUU
TEXHOJIOTMUYECKUX  MPOIIECCOB B | MIPOU3BOJCTBEHHBIX u
TOPHOI OTpaciu. TEXHOJIOTMYECKUX MPOIIECCOB.

I1K-3 T1IK-3.3. Brnageet HaBblIKaMu | BnageTs: TEXHOJIOTUSIMU
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3. Conep:xanne qUCHUNIAHBI

3.1. Pa3zgeapl JUCHUILIMHLI H BHBI 3aHATHH

3.1 CTpykTypa Ay CHMILIAHGI J1Js1 3204H0i POpPMBbI 00yUeHUsI

HaumenoBanue

pas3aeiia

1.1

OCHOBBI
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€ 3aHSTUS

y-U
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I
3
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1.2

Y TOPHBIX
MOPO/I.

CaoricTBa

TEPMOJNHAMUK

OcCHOBHbIE IOHATHUS
TEPMOJUHAMUKHU.
TepmoanHamuueckue
nporeccol. PazoBbie
nepexo/ibl B TOPHBIX
nopojax. OCHOBbI
XUMHYECKOU

TEPMOJUHAMUKHU.

44 2

2 10 |40

2.1

MUHEPAIOB U
TOPHBIX MOPO/I.

Tennomaccone

Tennodguznueckue
CBOWICTBA MUHEPAJIOB U
TOpHBIX IopoA. PU3MKo-
MeXaHU4YecKue,
3JIeKTPUYECKHE U
MarHUTHbIE CBOMCTBA
MUHEPAJIOB U TOPHBIX
nopon. Pusuko-
MeXaHUYecKue,
Tersiopusnyeckue 1
BOJIHO-(PU3HNYECKE
CBOICTBA MEP3JIbIX
TOPHBIX MOPOJL U UX
CTPOEHHUE.

33 2

peHoc.

ra30BbIX TEIIOHOCUTEJIEH.
TenooOMeH B TOPHBIX

napaMeTpoOB TEIJIOBBIX

IToToku XUIKUX U

nopojax. Mertobt
pacuera OCHOBHBIX

HPOLIECCOB.

30

26




3 3.1 Tepmoaunamu Teruio 3eMHBIX HEAP. 36 212 |0 |32
YECKHE 3amopakMBaHUE FOPHBIX
MIPOLIECCHI MOPO/JI, IPU MPOBEICHUU
MOJI3EMHBIX MOJJ3MHBIX TOPHBIX
rOpHBIX padoT. |BbIpaboTOK. TepMudeckoe
Y TEPMOIMHAMUYECKOE
paspylieHue nopoji.
32 Tepmogunamu ITIpomep3anue ropHsIx 25 I (2 [0 |22
yecKkue nopof. OTTaiika Mep3JIbIX
MPOLIECCH TOPHBIX MOPO/I.
OTKPBITBIX
TOPHBIX padoT.
3.3 Tepmonunamu | OKycKOBaHHE MOJIE3HBIX 12 I |1 10 |10
yecKkue UCKOIaeMbIX U
MIPOLIECCHI TTPU KOHIIEHTPATOB.
o0oraieHun
TMOJIE3HBIX
UCKOIAaeMbIX.
Utoro 180 10 |12 | O |158
3.2. ConepxkaHnue pa3jaesioB JUCHUILINHBI
3.2.1. JIekinoHHbBIE 3aHATHA, COJEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
1 1.1 OcHoBHBIE TepmoguHaMU4eCKUE CUCTEMBI U UX 2

MOHSITUS] TEPMO
JuHamMuku. Tep
MOJUHAMUYECK
Y€ MPOLECCHI.
dazoBbie
Nepexo/Ibl B
TOPHBIX
nopojiax.
OcCHOBBI
XUMHUYECKOU Te
PMOJIMHAMUKH.

rapaMeTpbl; BHYTPEHHSISI SHEPTUs U
BHEIHs1 pad0Ta; MepBblid 3aKOH
tepmoauHamuku. [ToHsitue o
TEePMOJMHAMMYECKHX MPOIECCaXx;
SHTAJIbIIMS U SHTPOIIUSL; BTOPOU U
00beIMHEHHBINA 3aKOHBI
TEPMOIMHAMUKH; TEPMOAMHAMUYECKAS
BEPOSITHOCTh U TPETHI 3aKOH.
TepMOIMHAMUKH; Teopema HepHcra;
HYJIEBOE HAYQJI0 TEPMOAMHAMUKH;
ypaBHeHUs coctostaus. OOme
cBefieHus1 0 (pa30BBIX NIEPEX0/ax;
(pbazoBbIe MEepexopl EPBOrO U BTOPOTo
poja; noaMMopdHbIe MpeBpalleHus;
OCHOBHbIE ypaBHEHUS] TEPMOAMHAMUKU
(pazoBbIX nepexoaos; (pazoBbie
Nepexo/bl PU HEOJUHAKOBOM
naBjeHuu asz; JaBjieHue B
COCYHIECTBYIOIIUX (hazax mpu




VCKPUBJIEHHOM NMOBEPXHOCTU MX
paszena; ypaBHeHue loiiHTHHTA.
TenuoBbie 3(pPEKTh XUMUUECKUX

peakuuit; 3akoH ['ecca u ero cieacTaus;
ypaBHeHune Kupxroga; xummueckoe
paBHOBecue; npuHuui Jle [larense

1.2

Termnoduznuec
KHE CBOMCTBA
MUHEPaJIOB U

TOPHBIX IOPO/I.

PuzuKo-

MeXaHU4ecKue,

9JIEKTPUYECKUe
Y MarHUTHbIE

CBOWCTBA
MUHEPAIOB U
TOPHBIX MOPO/I.
Pusmko-

MeXaHUYecKue,

TerIopU3nYEC
KH€ U BOJHO-
(puznueckue

CBOWCTBA
Mep3JIbIX
TOPHBIX MTOPOJL
U UX CTPOEHHUE.

TernnoeMKoCTb, TEIIONPOBOAHOCTh U
TeMIepaTypOpPOBOJHOCTb MUHEPAIOB
Y TOPHBIX TTOPOJT; CIIOCOOBI UX
M3MEepEeHHs M pacueTa; ux 3aBUCMOCTb
OT TeMIIepaTypsl; TEIIOBOE
pacipeHrie MUHEpaioB U TOPHBIX
MOPOJI U OCTATOYHbIE TEMIIEpaTypHbIE
necopMaIiuy B TOPHBIX MOPOAAX.
VYrpyrue, IpoYHOCTHBIE,
9JIEKTPUYECKHEe U MarHUTHBIE CBOMCTBA
MUHEPAJIOB U TOPHBIX MOPOA U UX
3aBHCUMOCTh OT TEMIIePaTyphi;
KOMIUIEKCH (PU3MYECKUX CBOMCTB
TOPHBIX MTOPOJI ¥ UX 3aBUCUMOCTh OT
Temnepatypsl. [log3zemHble JbIbl;
(puzuko-mexanuueckue,
3JIeKTpUYECcKUe, Teriopusndeckme
CBOICTBA MEP3JIbIX TOPHBIX TTOPO/I;
3aBHCUMOCTb CBOICTB MEP3JIbIX TOPHBIX
MOPOJ] OT TEMIIEPATYPBI,
JIMTOJIOTUYECKOTO 1
I'PaHyJJIOMETPUUECKOTO COCTaBa;
TEPMHUHOJIOTHSI; OCOOCHHOCTH
pa3padOTKU MEP3JIbIX U TAJIBIX PHIXJIBIX
TOPHBIX MOPO/I.

2.1

IToToku
KUIKUX U
ra3oBBIX TEILIO
HOCHUTEJICH.
TernnooOMeH B
TOPHBIX
MopoJax.
Metonpl
pacuera
OCHOBHBIX
napamMeTpoB
TENJIOBBIX
MIPOLIECCOB.

VpaBHeHUe epBOro 3aKoHa
TEPMOJIMHAMMKM 17151 IOTOKA; OCHOBHbIE
aupdepeHIaIbHbIE YpaBHEHUS
IPOLIECCOB TEYEHUs KUIKOCTU U ra3oB;
coruto Jlopans; TemnepaTypa
a11abaTHOTO TOPMOKEHHUsI TOTOKA.
OCHOBHOI1 3aKOH TEIJIONPOBOAHOCTH
(ypaBHeHue ®Pypope);
apdepeHIMAIbHOE YpaBHEHNE
TEIUIONPOBOIHOCTH; YaCTHBIE CITy4au
JAHHOT'O ypaBHEHUS; HaYaJIbHbIE,
I'PaHUYHbIE U KPAeBbIE YCJIOBHUS;
MCTOYHMKM TeIlIa U TEIUIOBbIE PEXUMBI;
BU/JIBI TETIJIOHOCUTEJIEH U TEIJIOOOMEHa;
METO/Ibl OIpe/ICIEHU
TEPMO/IMHAMUYECKUX [1aPAMETPOB

TEIIOHOCUTEJIEN; TOTPAHUYHBIN CJIOU U




MEXaHH3M KOHBEKTHBHOI'O
TersiooOMeHa. Kpurepun nomodus B
TePMOJMHAMUKE, (PU3NYECKUIT CMBICTT U
npe/iesbl UX U3MEeHEeHUI; Oe3pa3MepHbIe

BEJIMYKHBI, UMEIOIINE CMBICIT
KPUTEPUEB; YCIOBUSA OJHO3HAYHOCTH;
METO/IBl pacueTa OCHOBHBIX [1APaMETPOB
TEIIJIOBBIX ITPOLECCOB.

Teruio 3eMHbIX TepMoauHaMUUYeCKe apamMeTphbl
Hezp. 3amopax 3€eMHOM KOPBbI; ICTOYHHUKH TeIlia
MBaHKE FOPHBIX 3€MHBIX HE/IP; MPOLIECCHI
opoj1 pu TEIUIONIEPEHOCA B HEZIpax 3eMJIH;
MPOBEICHUU UCIOJIb30BaHUE TEIUIa 3eMHBIX HEJlp;
MOJI3EMHBIX THUIIBI T€0JIOTO-TEKTOHUYECKUX
TOPHBIX re0TePMUYECKUX 00JIaCTe; Mep3JIbie
BHIPAOOTOK. TOpHbIE MOPOAbI KAK
Tepmuueckoe TEPMO/IMHAMUYECKHE CUCTEMBI.
Y TEPMOJAUHAM Cy1HocTts criocoda npoxXoaKku
n4ecKkoe BBIPA0OTOK C MpeBapUTETbHBIM
paspylieHue 3aMOpakUBAHUEM MOPOJ; TEXHOJIOTUSI
MOPO/I. TIPOXOKH BHIPAOOTOK; CXEMBI

3aMOPaKUBAHUS TIPU CTPOUTEITIHCTBE
CTBOJIOB, TOPU30HTAJIbHBIX U
HaKJIOHHBIX BBIPaOOTOK. OTrHEBOE
OypeHue 1 paclpeHe CKBaXUH;
(puzmveckas cymHoOCTb U
TEPMOAMHAMUYECKHE MOAETN
MPOIIeCcCOB; 000PYIOBAHUE U
TexHoJIorusi. BypeHue ckBaxuH npu
UCTIOJIb30BAaHUM JIBYX(ha3HBIX
TETUIOHOCUTEJIEN 1 3HAKOIIEPEMEHHOM
TEIIOBOM BO3EMCTBUU; (pU3UUECKAST
CYIIHOCTb M TEPMOAMHAMUYECKHE
MOJIENIM TIPOIIeCCOB; 000OPYAOBaHUE U
TEXHOJIOTUSI. DJIEKTPOTEPMUYECKHIA
croco0 pa3pyIieHus TOPHBIX MMOPOJI;
(pmsnueckas cymHocTb u
TEPMOJUHAMUYECKasl MOJIENIb MPoIiecca.

[Mpomepzanune | OnpexnesneHue riayOUHBI TPOMEP3AHUS
TOPHBIX OPOJ. | MOBEPXHOCTHOI'O CJI0SI TOPHBIX MOPOL;
Orraiika BJIMSIHAE COCTaBa MOPOJI, UX BJIAXKHOCTH
Mep3JIbIX U TeIUIO(PU3NYECKUX XapaKTEPUCTUK Ha
TOPHBIX [TOPOJI. | Mpouecc npomep3aHusi TOPHBIX MOPOJ;
U3Jy4eHue, MOoIrIalleHle U OTpakeHue
JIyYUCTOM SHEPTUU; SHEPreTUUECKUI
(TerutoBoit) 6ananc 3emiu. CymmapHas
cojiHeyHas paguauusi. OTpaxeHHas
KOPOTKO-BOJIHOBAsl pajuanus u




JUTMHHOBOJIHOBOE 3(p(peKTUBHOE
uznydyenue. CTpyKTypa TeIIoBOro
OanaHca. XapaKTEpUCTHKH CIIOCOOOB
OTTauBaHUS MEP3JIbIX TIOPOJ; YCIOBUS
MIPUMEHEHUS PA3JIMYHbIX CIOCOOOB
OTTaUKH; TEXHOJIOIUs COJTHEYHO-
PagralMOHHOTO OTTaUBaHMS;
TEXHOJIOTHs (PUTBTPALIMOHHO-
JPEHaKHOTO OTTaWBAHMS; TEXHOJIOTHS
(prIIbTPAaIMOHHO- 10K AEBAJILHOTO
OTTAaMBaHMs; TEXHOJIOTHS UIJIOBOM

TUIPOOTTANKH.
3.3 OKycKOBaHUe Hasnauenue u knaccudukanms 1
TIOJIE3HBIX IIPOLIECCOB OKYCKOBAHMSI; arjioMepanys,
HCKOIIAEMBIX U OKOMKOBBIBaHUE, OPUKETHPOBaHHE
KOHLEHTPATOB. TIOJIE3HBIX UCKOMAEMBIX.
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 OcHoBHbIE Pacuet paboThl pa3pyienus u 2
MOHSATUS TEPMO W3MEHEHMs1 BHYTPEHHEN SHEPruu
muHamukd. Tep | HerabapuTHOrO KycKa rOpHOM MOPOJIBI
MOJIMHAMMYECK | TIpU TepMUYECKOM apoOsieHnn. Pacyer
Y€ MPOLIECCHI. SHTAJILIIMU U SHTPOIUU KyCKa FOPHON
dazoBble nopoabl. PacueTr remnepatypsl u
nepexo/ibl B TEIUIOTHI TUIABJICHUS MeTalIa.
TOPHBIX
MopoJax.
1.2 Termnoduznuec Pacuert ternogu3nueckux CBOMCTB 3

K€ CBOMCTBA
MUHEPAJIOB U
TOPHBIX OPO/I.
PU3HKo-
MEXaHUYEeCKUe,
3JIEKTPUYECKHE
1 MarHUTHBIC
CBOMCTBA
MUHEPAIOB U
TOPHBIX TTOPO/I.
PU3UKO-
MeXaHu4YecKue,
TeTIopU3nYEC
KU€e ¥ BOJHO-
(puznueckue

TOPHBIX NOPOJ (TETIOEMKOCTH, TEIUIO-
Y TEMIIEPATypPOIPOBOIHOCTH,
TEIJIOBOTO CONTPOTUBJICHMS).

OnpenenieHre ynpyrux CBOMCTB TOPHBIX
nopon. Onpenenenue
TeII0(U3NYECKUX XaPAKTEPUCTUK
Mep3JIbIX MMOPO/.




CBOMCTBa
Mep3JIBIX
TOPHBIX MTOPOJT
1 UX CTPOEHHE.

2 2.1 [Totoxku Pacuer texHonmornueckux 2
KUIKUX U XapakTepucTuk coruia Jlosansa. Pacuer
ra30BbIX TEIUIO Ko3(ppuiimeHTa HecTalMOHAPHOTO
HOCUTEJIEN. TEII000MeHa U TeMIIepaTypbl CTEHKH
TeriooOmeH B TOPHO# BbIpaboTKU. Pacuer
TOPHBIX K03 PUIIMEHTa TAPMOHUYECKOTO
Mopojax. TeruioooMeHa. PacueT koadpuimenta
Metoast KOHBEKTHUBHOW TETJIOOTAA4U TOPHOM
pacuera BBIPAOOTKH.
OCHOBHBIX
napamMeTpoB
TETUIOBBIX
IIPOLIECCOB.
3 3.1 3amopaxuBaHU PacueTr 0OCHOBHBIX TapaMeTpoB 2
€ TOPHBIX JIEIOTIOPOTHOTO OT'PaXICHUS TIPU
Hopo/, pu MPOXO/IKE BEPTUKAILHOTO CTBOJIA B
MPOBEICHUHT BOJIOHOCHBIX Mopojax. Pacuer
HOI3EMHBIX 00BbEMHOM U JIMHEWHON CKOPOCTH
TOPHBIX XPYIKOTO TEPMUUYECKOTO pa3pyLIeHuUsI
BBIPA0OTOK. TOPHBIX ITOPOJ IPH OTHEBOM OYpPEHHH.
Tepmuueckoe
U TepMOAMHAM
NYecKoe
paspylieHue
MOPOI.
3.2 [Mpomepzanue | Pacyer riryOrHBI pOoMep3aHuUsT PHIXJIBIX 2
TOPHBIX MOPOJI. | OTJIOkKEHUI B €CTECTBEHHBIX YCIOBUSIX.
Orraiika Pacder conHe4YHO-paiMaliMOHHOTO
Mep3JIbIX OTTauBaHUs Mep3JibiX opoJ. Pacuer
TOPHBIX MTOPO/I. (U TpATMOHHO-IPEHAKHOTO
OTTavBaHUSI MEP3JIbIX IOPOJ.
3.3 OkyckoBaHue Pacuer temoBoro 6ananca 1
MOJIE3HBIX arJIoMepHpyIoIero 0OKura.
MCKOTAaeMBbIX U
KOHIEHTPATOB.
3.2.3. JlabopaTopHble 3aHATHSA, COJIEPKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
(B yacax)

pa3aeiia
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3.3. Conepmaﬂne MaTepuajJoB, BbIHOCHUMBIX HA CAMOCTOATEJIbHOEC U3YyU€HHUE

Monyns | Homep | CopepxaHue MaTepualioB, Buapl camocTosiTesbHOM TpynoemMKkocTb
pasznena BBIHOCUMOTIO Ha IEATEILHOCTH (B yacax)
CaMOCTOSATEILHOE
U3y4deHue
1 1.1 OCHOBBI TEPMOIUHAMUKHI CocrasiieHne KOHCIIEKTA 40

TOPHBIX ITOPOJL

1.2 CBolicTBa MUHEPAJIOB 1 CocraBiieHre KOHCTIEKTa 28
TOPHBIX TTOPO/L

2 2.1 TeruiomacconepeHnoc BeinosiHeHrE KOHTPOJIBHBIX 26
pador
3 3.1 TepMmoauHamMuyeckue CocrasiieHne KOHCIIEKTA 32

IPOLIECCHI TIO/I3EMHBIX
TOPHBIX paboT

3.2 TepMmoguHamMuyeckue CocraBiieHre KOHCIIEKTa 22
MTPOLIECCHI OTKPBITHIX
TOpHBIX padoT

3.3 TepmoauHamuyeckue CocraBiieHre KOHCIIEKTa 10
MIPOIIECCHI TIPU
o0oraieH!y MoJIe3HbIX
MCKOIIaeMBbIX

4. ®oH/| OLIEHOYHBIX CPEJACTB /IS NPOBedeHNs TeKYyIel U POMeKYTOYHOMH
aTTecTanyu 00y4amuxcs no JUCIUIIHHE

®OHJI OLIEHOYHBIX Cp€ACTB TEKYIIETO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu I10 HUTOraM
OCBOCHUA NUCHUIIIUMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POHJI OIIEHOYHBIX CPEJICTB

5. YueoHO-MeTOqMYECKOEe H HH(pOpMAIIMOHHOE 0O0ecnedeHne JUCIHILINHDI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble N3JaHUA
1. 'onvapos, C.A. TepmoanHamuka : yueOHuk / I'onyapoB CtenaH AsnekceeBHu. - 2-e U3/l., CTep.
- Mockga : MITYVY, 2002. - 440 c.
2. KupwumH, B.A. TexHuyeckas TtepmoauHamuka : ydeOHuk / Kupwimumn Brnagumup

AnekceeBnu, CorueB BsuecnaB Bnagumuposuy, [eiingmmn Anekcannp Edumosuu. - 5-e usg.,
nepepad. u gom. - Mocksa : MOU, 2008. - 496 c.
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3. TernorexHuka : yueObnuk / nog pen. B.H. Jlykanuna. - 5-e u3ga., crep... - Mocksa : Beicui.uik.,
2006. - 671c.

4. JIamkos, B.M. TeopeTnueckre OCHOBBI TEIUIOTEXHUKH : yued. mocodue / JlsamkoB Bacunuit
HruateeBud. - Mocksa : Beicimag nmikoua, 2008. - 317 c.

5.1.2. Uz3pgannsa u3 9BbC

1. Omutpues, A.Il. Pa3pymenue ropusix nopoa / A. I1. Imutpues; Imutpues A.Il. - Moscow :
I'opnas knura, 2006. - . - Pa3pymenue ropasix nopog [Duexktponnsii pecype] / Imurpues A.I1. -
M: UznatenscTBoO MOCKOBCKOTO rOCYIapCTBEHHOT'O TOPHOTO yHUBepcuTeTa, 2006.

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3 aHUA

1. Illep6anb, A.H. PykoBOACTBO MO perymMpoBaHuio TerioBoro pexunma maxt / A. H. lllep6ansb,
O. A. Kpemses, B. {. Xypasnenko. - 3-e uzn., nepepad. u gon. - Mocksa : Hezpa, 1977. - 359c.
2. TepmoarHaMMKa : KOHTPOJIbHBIE 3aJaHUsI M MeTOJ1. YKa3. / cocT. P.b. 3akues. - Yuta : Yutl'Y,
2005. - 35c.

5.2.2. U3panua n3 DBC

1. Kyaunos, B.A. Texnuueckas TepMOAMHAMUKA U TeIUIoNeEpeaya : [DIeKTpoHHbIN pecypc] /
KyaunoB Bacummii Anekcangposuy; Kynunos B.A., Kapramos .M., Credantok E.B. - 3-e uzg. -
M. : UznarensctBo FOpaiir, 2017.

2. Apenc, B.K. ®usuko-xumMudeckasi reoTexHosnorus [aekTpoHHsii pecype] / Apene B.K. - M.
: l'opHas knura, 2001.

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 OUCKOBbIE€ CHCTEMbI

HazBaHue Cchutka

DIeKTPOHHO-OMOINOTEYHAS cucrema | https://e.lanbook.com/
«M3pmaTenpcTBO «JIaHb»

DK TPOHHO-ONOIMOTEUHAS cucrema | https://urait.ru/
«IOpaitT»
DNeKTPOHHO-ONOIMOTEUHAS cucrema | http://www.studentlibrary.ru/

«KOHCYHLTEIHT CTyd€HTa»

DIeKTPOHHO-OMOINOTEYHAS cucrema | http://www.trmost.com/
«Tpounkuit MmocT»

DnekTpoHHas  OuOnmorteka  auccepranuid | http://diss.rsl.ru/
Poccuiickoil rocyaapcTBeHHOM OMOIMOTEKH

Hayunas 3JIEKTPOHHAS o6udmmoteka | https://elibrary.ru/
eLIBRARY.RU

Nudopmanmonnas cucrema «Eannoe okno | http://window.edu.ru
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JIOCTyla K 0O0pa3oBaTeIbHBIM —pecypcam»
IPeJOCTaBIIsIeT CBOOOIHBIN JOCTYIT K KATAJIOTy
oOpa3oBare/ibHbIX ~ VIHTEpHET-pecypcoB U
TIOJTHOTEKCTOBOM ~ 3JICKTPOHHOM  y4eOHO-
METOIMYECKOl OHONMMOTeKe I OOIIero |
poheCCUOHATBHOTO 00Pa30BAHUS

Poccuiickag HanmoHajibHag OMOIMOTEKA http://nlr.ru/

I'ocynapcTBeHHast nmyoIMYHas
TexHuyeckas oudimoreka Poccun

Hay4yHO- | http://www.gpntb.ru/

bubmoreka Poccuiickoit AkajieMun HayK http://www.rasl.ru/

DNeKTPOHHAs OMOIMOTEKA YICOHMKOB https://studentam.net/

bubimoTeka TeXHMUECKON JIMTEPaTyphl http://techlib.org

6. Ilepeyenb NporpaMMHOro odecrnedyeHust

[TporpammHoe obecriedenue odmiero HazHadeHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"MeralIpo".

[TporpammHOe obecriedeHne CreruaaTbHOrO Ha3HAYCHUSI:

1) Autodesk AutoCad 2015

2) NanoCad

7. MaTepl/IaJIbHO-TeXHI/I‘leCKOC obdecneyeHune JAUCHHAIIJIMHbI

HaumenoBaHue noMeieHui AJ1si TpoBeeHU S
yueOHBIX 3aHSITUA W A1 CAMOCTOSITEIbHOU
padoThl 00yYAKOIIMXCS

OcCHAIIIEHHOCTh CHEUAIbHBIX [TOMEIEHUN U
MOMEIIEHUH JIJIs1 CAMOCTOSITEIbHOM PadOThI

V4yeOHble  ayaWTOpUW IS TIPOBEICHUS
3aHATUH JIEKIIMOHHOTO THIIA
VyeOHble ayauTOpuu Ui TPOBE/ICHUS

MNPAKTUYECKUX 3aHATHI

VyeOHble ayguTOpUM AJIs MPOMEXYTOUHOM
aTTecTaluu

CocraB 000py/IOBaHU S M TEXHIUECKHX CPEJICTB
oOyueHHs] yKa3aH B TACMOpTe ayAUTOPHH,
3aKpEeIJICHHOM pacliMcaHueM Mo (pakyIbTeTy

VyeOHble  ayaMTOpUW IS TIPOBEJICHUS
TPYIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTALIUI

CocraB 000py/IOBaHU S M TEXHIUECKHUX CPEJICTB
oOyueHHs] yKa3aH B TAcClopTe ayAuTOPHH,
3aKpeIJIeHHOW paclucaHueM 1o Kadenpe

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3YYECeHUA U CIHUIIINHbI
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J1s1 3p(heKTUBHOTO OCBOSHHMSI MaTeprasia AUCIUTUIMHBI HEOOXOUMBIM SIBJISIETCS] BHITIOJIHEHUE
CIIeAYIOIIHUX TPeOOBAHUI:
- 00s3aTeNIbHOEe TOCEICHUE BCEX JICKIIMOHHBIX W TPAKTUYECKUX 3aHSATHI, CHOCOOCTBYIOIIEe
CUCTEMHOMY OBJIAJICHUIO MaTepUaJIOM Kypca;
- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeioB M TEM I10 TUCHUILIMHE HEOOX0IUMO (PUKCUpOBaTh (Ha
TMOOBIX HOCUTENSIX MH(DOPMAIHN);
- 00s13aTe/IbHOE BBITMIOJIHGHUE JIOMAIIHUX 33JlaHUil  SIBJISIETCSl BaXHEWIIMM TpeOOBaHUEM U
ycioBreM (DOPMHUPOBAHUS LIEJIOCTHOTO U CUCTEMHOTO 3HAHUS 10 JUCHIUTUIAHE;
- 00513aTeJIbHOCTD JINYHOW aKTUBHOCTH KaX/IOTO CTY/IEHTA Ha BCEX 3aHSTHUSX IO AUCIUIUINHE;
- B CJIyYasix HESICHOCTU KaKUX-JIMOO BOIPOCOB, OOCYkIAeMbIX Ha 3aHATHAX, HEOOXOJUMO 3a7aTh
COOTBETCTBYIOIINE BOIIPOCHI MPETIOJIABATENIO, @ HE OCTABJIATh UX HEMOHSATHIMU;
- B CJIydasix TMPOITYCKOB 3aHATHH MO YBaXWTEJIbHBIM TPUYMHAM CTyJCHTaM TMpPEAOCTaBIIsSCTCS
NIPaBO MOJTOTOBKM U TPEJICTABICHUS 3a/IaHiii M OTBETOB Ha BOMPOCH M3YYEHHOTO MaTepHaa, C
pacyeToM Ha TIOMOIIIb MPENOAaBaTeNsl B €r0 YCBOCHUH;
- B CJIydasix MPOMYCKOB 0e3 YBaXUTEJIbHOW MPUYMHBI CTY/IEHT 00sI3aH CAMOCTOSITEIbHO U3yUYHUTh
COOTBETCTBYIOIIIUI MaTepua,
- HEOOXOJMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITEIbHOCTh M WHHIIMATUBHOCTb CTYJEHTOB TpU
KOHTpoJie Habopa OaUIOB MO JUCHUIUIMHE I YCIEIIHOTO IMPOXOXICHUS IPOMEKYTOYHON
aTTecTaluu.
CamocrosiTesibHast padoTa CTYICHTOB Ipe/Iojaraer:
- CaMOCTOSITEJIbHBII TOMCK, 00paOOTKy (aHaiu3, CUHTE3, OO0OOINEHHE M CUCTEMATU3AIMIO),
a/IanTaIyio HeoOXOAMMOM 10 AUCITUTUIMHE UH(pOpMAINK;
- BBITIOJTHEHHE 3a/IaHVI JIJIS1 CAMOCTOSITENILHON PadOTHI;
- U3yUYeHHEe U YCBOEHHE TEOPETHUECKOro MaTepraa, MpeICTaBIEHHOrO Ha JIGKITMOHHBIX 3aHSITHSIX
Y B COOTBETCTBYIOIIMX JIUTEPATYPHBIX UICTOYHUKAX (PEKOMEHIyeMasi OCHOBHAsI Y JIOTIOJIHUTEJIbHAS
JuTeparypa);
- CAMOCTOSITEJIbHOE U3y4YeHHUE OTHEJIbHBIX BOIIPOCOB Kypca;
- TIOATOTOBKA K MPAKTUYECKVM M CEMUHAPCKUM 3aHSTHSIM, B COOTBETCTBUH C PEKOMEH/IAIUSIMU
npenojaBaTessi (BBIMOJHEHUE KOHKPETHBIX 3a/IaHWid, COOTBETCTBYIOIIME OpraHU3alMOHHbIC
JEUCTBUS U T.1.).
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PazpaboTumk/rpynmna pa3padOTIMKOB:
Muxann Bnagumuposnd JIn3yHKuH

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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