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PaGouas mporpamMma ydeOHOW TUCIUIUIMHBEI pa3padboTaHa Ha ocHoBe denepanbHOTO
rocyJapCTBEHHOTO 0Opa3oBaTenbHOro cranaapta (nanee ®I'OC) no crenuaabHOCTH
cpeaHero npodeccuoHanbHoro oopazoanus (nanee — CI10) 15.02.09 AnnutuBHbie
TEXHOJIOTHH

Opranmzanuss — paspabotunk: AOY BO JIO «l'ocynapcTBeHHBII HHCTUTYT
KOHOMHUKH, (PUHAHCOB, MTPaBa U TEXHOJIOTHII».

PazpaboTumku: mnpenogaBaTedh CHENUATBHBIX IUCHUIUIAH TEPBOM KATETOPHUH
OrapkoB Makcum AJIeKCaHIpOBUY

PaccmoTrpena Ha 3acejaHUM LMKIOBOM METOJUYECKON KoMHccHM, poTokoa Nel ot
«19» auBaps 2023r.

[Ipencenarens MeToandeckoit komuccuu: Kaiiop M. B.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBFHOM
ANCHUITIJINHBI
1.1. MecTO0 AMCHUIJIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeibHOH NMpoOrpamMmbl: ydeOHas

obmenpodeccruonambHas

[IpodeccrnonanbHOTO IUKIIA.

NUCLUINIINHA

«OI1.05 Teriorexuuka»  BXOOUT B COCTaB

1.2. Heap u niiaHupyemblie pe3yJIbTAThl 0CBOCHUS AU CIHMIIINHBI:

Kona IIK, YMenusn 3Hanusa
OK

OK2-5 PacCYUTHIBAT OCHOBHBIE 3aKOHBI TEILIOOOMEHA M TEPMOJIUHAMUKH;

OK8-9 | remooOMeHHBIE METOIbI HOJTyYeHHs], npeoOpa3zoBaHus u

IK2.1.- | nponeccsr; MCIIOJIb30BaHNs TEIUIOBOM SHEPTHY;

24. IPOU3BOJUTH PACYUETHI CocoObl  TIEpeHOCa  TEIUIOTHI,  YCTPOWCTBO M
HATPEBa M TEINIOOOMEHA B | IPMHLUIBI  JEHCTBHSA  TEIUIOOOMEHHBIX  alapaTos,
Kamepax IOCTPOEHUS | CHIIOBBIX YCTAHOBOK M JAPYIHX TEIUIOTEXHUYECKUX
YCTaHOBOK JUIsl | YCTPOMCTB;
aJUTMTUBHOTO TEIUIOBBIE TIPOLECCHI, IIPOUCXOAANINE B alIaparax
IIPOM3BOJICTBA MAalIdHAX;

YCTPOMCTBO M MPUHIIUIT ACUCTBUS KaMep MOCTPOCHUS
YCTAaHOBOK JJII aAJUTHBHOTO IIPOU3BOACTBA,

3aKOHOMEPHOCTH TIPOIIECCOB TEIIOOOMEHa Kamep
MOCTPOCHUSA YCTAHOBOK IJISI aJAUTHBHOTO IMMPOU3BOACTBA

2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOI JMCIUIIJIMHBI M BUABI Y4e0HOH padoThl

Bun yueOHoii padoThI O0bem yacoB
O0bem o0pa3oBaTeIbHON NPOIPaMMBbI 137
CamocrosiTesibHasi padoTa 38
KoncyabTanuu 8
Oobs3aTesibHast yueOHAsi HArpPy3Ka 91

B TOM YHCIJIC:

TEOpETUIEeCKoe 00yUeHHE 50
MPAKTUYECKUE 3AHATHUS 33
1a00paTOPHBIE 3aHITHS 8
IIpomeskyTouHas arrecTanus B gopme IK3aMeHa




2.2. TemaTnyecKMH IJIAH U COEPKAHUE YUeOHOM T CIUIIUHBI

HaumeHoBaHue Conep:kanue y4yeOHOIro MaTepuaJa, JJadopaTopHble padoThl M NPAKTUYECKUE 3AHATHS, O0bém Koabi
pa3aesoB U TeM caMocTosiTeIbHAsA padoTa o0y4yaroerocsi, Kypcosas padora (IpoekKr) 4acoB (popmupyemsbIx
KOMIIeTEeHI M I
1 2 3 4
BBeenne Hctopusd pa3Butusa Hayku «TermnoTexHuka». [Ipukiannoe Ha3HaueHUE HAyKU. TerIoncnob3yromiee OK2-5
000pyI0BaHNE U €TO IPHUMEHEHHE B TPOMBIIIICHHOCTH. 2 OK8&-9
K 2.1.-2.4.
Pa3nen 1. OCHOBBI TEXHHYECKOIH TEPMOIHHAMHKH 88
Tema 1.1. TepMoanHaMu4eckasi CUCTEMA U TEpMOJMHaAMHUecKui npouecc. [lapameTpsl cocrostaud. M neanpHbiit 4 8112 é - 3
OCHOBHBIE CBEJICHUS | a3 ¥ 3aKOHBI HJICAILHOIO I'a3a, MOHATHS 0 cMecsax. CMecH ueanbHbIX ra3oB. BHyTpeHHsas sHeprus. K 2.1 ) 24
110 0(hOPMIICHHIO Tennora u pabora. ¥ nenpHas TEMIOEMKOCTD e
yepTexen
p CamocrosiTenpHas padoTa: 3
Temal.2. Iepsblit 3aKoH cOXpaHeHUs U MpeBpalleHus dHepruu. [1epBriii 3aK0H TePMOAMHAMUKH. DHTAJIBINS. 4 OK2-5
3aKOH ; 5 OK8-9
TePMOIHHAMMIKH JlaGopaTopHas padora. V3MeHeHNs BHYTPEHHEH SHEPIUH Tefa NPH Nepeiade eMy TerIOThl UK IK2.1.-2.4.
COBEpPILEHUU UM PaOOTHI
CamocrosiTenpHas padoTa: 3
Tema 1.3. OcHoBHBIe |l EpPMOJTUHAMUYECKUE TIPOLECCH] M MapaMeTphl cocTosiHus. M30xopHBIN npouecc. M300apHblil mporecc. 4 OK2 -5
TepMoauHaMuueckue  [M3oTepmuueckuii nponecc. AnnabatHslii npouecc. IlomurponHslii mpouecc. HI?I; f '294
HPOLECCH U e
IMpakTnyeckoe 3aHsiTHe. Perenne 3a1a4 Ha MocTpoeHHe TpaduKOB MPOIECCOB, MTPOUCXOISIINX C 6
napamMeTpsl COCTOSHHUS )
naeaIbHBIM Ta30M B KoopauHatax p,T; V,T u p,V. Pemenne 3a1a4 Ha ypaBHEHUE I TIOJIUTPOITHOTO
mporecca.
CamocrosTenbpHas padora: 3
Tema 1.4. TepMoIMHAMUYECKHUH MPOILIECC MOIyYeHHs BOASHOTO mapa. TepMoanHaMUYeCKre POLECChl BOASHOTO 4 OK2-5
TepmonrHaMuyeckue OK&8-9
mapa.
MIPOLIECCHI BOJISTHOT'O 1K 2.1.-2.4.
napa CamocrosiTesnbHast paboTa 3




Tema 1.5. Bropoii OOpaTtiMble 1 HeoOpaTUMBbIe MPoIecchl. KpyroBeie TepMoarnHAMUYECKHE POIIECCHI TEIIOBBIX 6 OK2-5
3aKOH nBuraresneil. Kpyroeble TepMOAHMHAMHUYECKHE ITPOLIECCH XOIOAMIBHBIX YCTaHOBOK. DopMynpoBKa OK8-9
TepMOTHHAMUKH BTOpOro 3aKoHa TepMoanHamuku. Oopatumblii ki Kapro. [Tonstie sHTpomiu K 2.1.-2.4.
[pakTudyeckoe 3amstHe. Pacuer KIIJ| TeruioBbIX jgBUTaTeNneld W XOJOMWIBHOTO KO3(QQUIMEHTA) 4
XOoJIoaWIbHBEIX ycTaHOBOK. Pacuet KIIJI rukna Kapro
CamocrosiTenpHas padoTa: 3
Tema 1.6 L{nxT61 TOPITHEBBIX ABUTATeNel BHyTpeHHero cropanus. (Llukiaer Otro, Juzens, Tpunkiepa). Llukirbr 4 OK2-5
TepMoaMHAMHKA ra30TypOMHHBIX YCTAHOBOK. L[MKITBI peakTHBHBIX ABUraTesied. [[MKII MarHUTOTHAPOIMHAMIYECKOTO OK8-9
ra30BBIX TEILIOCHIIOBLIX [ CHEPATOpa [K2.1.-2.4.
YCTaHOBOK IpakTuyeckoe 3ausitne Pacuer KII/I mopiiHeBBIX ABUTATENEH BHYTPEHHETO CTOPAHHSI. 4
Pacuer KII/] razoTypOuHHbIX ycTaHOBOK. Pacuer KITJ] peakTHBHBIX JBUTrATEIICH.
CaMocTosTebHas padoTa. 3
Tema 1.7. [TapoBbIe TEIUIOCUIIOBBIC YCTAHOBKH ¢ IukiIoM KapHo. [TapoBbie TEIIIOCHIIOBBIC YCTAHOBKH C IIUKIIOM 4 OK2-5
TepMoMHAMIKA Penkuna. [TapoBbie TermopuKaMoOHHbIE YCTAHOBKH. ATOMHBIC TEIUIOCHIIOBBIC YCTAHOBKH OK8-9
K 2.1.- 2.4.
MapOBBIX 4
IMpakTuyeckoe 3ansaTue. Pacuet KII/] mapoBbIX TEIUIOCHUIOBBIX YCTAHOBOK.
TETUTOCHIIOBBIX
YCTaHOBOK CamocrosTenbHas paboTa. 3
Tema 1.8. OOmue TOHATHS W OMNpPEICNICHUS, UK BO3AYIIHON XONOIWILHOW YyCTaHOBKH. ILluki 3 OK2-5
TepMoaUHAMUKA MapOKOMIIPECCUOHHOM XOJIOMIIEHON YCTAaHOBKHU. [IMKII Tap03KeKTOPHOM XOJIOIUIIEHON YCTaHOBKH. HI?I; f '294
XOJIOTUITBHBIX 2 d.-24.
IpaxkTu4yeckoe 3anaTue. Pacuet KIIJ[ X0I10UIBHBIX YCTAHOBOK
YCTaHOBOK
CamocrosaTenbHas  paboTa: 3
Tema 1.9. [lepBrIii 3aKOH TEPMOIUHAMUKH T TOTOKA. CkaThe Ta3a B KOMIIpeccope. Y paBHEHHE aqnadaTHOTO 2 OK2-5
TepMoIHHAMHKA TedeHus. McTteduenne ra3oB u3 comneln. JIpoccenupoBanue ra3a u mapa OK&8&-9
K 2.1.- 2.4.
MPOIIECCOB TCUCHUS 3
[430B H KATKOCTEH JladopaTopHasi padora. CkaTue raza B KOMIIpeccope.
CamocTosTenspHas padora. 3
Pa3zpnen 2. OcHOBBI Tem1000MeHa 39




Tema2.l. OOmue cBeneHUs. BeIHYX/eHHAss U eCTeCTBeHHAss KOHBEKIMsA. OCHOBHBIC ypaBHEHHUS KOHBEKTHBHOTO 4 OK2-5
KoHBEeKTUBHBIH reruiooOMeHa. [IpuMeHeHWe TeOopuM TOTPAHUYHOTO CIIOSI JUI  pEIICHUs 3aJad KOHBEKTHBHOTO OK8-9
TEII000MeH TeroooMeHa. K 2.1.-2.4.
IpakTu4yeckoe 3aHaTHE. PacyeT TEIIooTauu IPU OMBIBAaHUU TIJIOCKOM MMOBEPXHOCTH. Pacuer npoiiecca 4
TETUIOOT/IAYH MTPH ABMXKEHUH JKUKOCTH B TPyOax.
JlaGopaTopHasi padora OmnpenencHue k03P hUITHEHTA TSTUIOOTIAYH IIPU  TCUCHUH YKUIKOCTH B 2
FOPU30HTAIBHOMN CTaIbHOMU TPyOeE.
CamocTtosiTeqibHasi paboTa 2
Tema 2.2.Tleperoc  (OOmIast xapaKTepPUCTHKA NPOLECCOB TEMIONPOBOAHOCTH. TErIONPOBOAHOCTD MPH CTAIHOHAPHOM PEKHUME. 2 OK2-5
TETUTOTHI OCcOOSHHOCTH pEIICHUs MPAaKTUYSCKUX 3a]]ad HarpeBa Tel B pa3IMuHbIX Mevax. HI?I; f '294
TEIUIONPOBOJHOCTHIO ST e
IpakT4yeckoe 3auaTHe PacyeT mapamMeTpoB OJHOCIONHON M MHOTOCIONHOM TETIOBOM U30JISIUH. 2
CamocTtosiTeqibHast paboTa 2
Tema 2.3. OctoBel  |[OCHOBHBIE TMOHATHS Teopun TmonoOus. [IpumeHeHne Teopur TOAOOMS JUIsl pEIICHUS 3aaady 4 OK2-5
TEOPUH NO00KMA  ruapoauHAMUKU. [IpUMEHEHHE TEOpHU IOAOOUS Ui PEIICHHS 3a1a4 KOHBEKTHBHOTO TEIIOOOMEHA. HI?I; f '294
[MpuMeHeHUEe TeOopHuH IMOA00Us JUIs PEIIeHUs 3ajad HECTANMOHAPHOW TEIUIONMPOBOTHOCTH. DOpMEI e
IpakTHyeckoe 3ansaTHe. Pemenne 3aa4 KOHBEKTUBHOTO TeIuIooOMeHa. Perienue 3ama4 4
HECTAIIMOHAPHON TEIIONMPOBOTHOCTH
CamocrosiTeibHas padoTa 3
Tema 2.4 OCHOBHBIC TIOHATHSI W omnpenencHus. KoaudecTBeHHBIE XapaKTEPHCTUKHU Ipolecca M3IydeHus. Bumbl 4 OK2-5
Temodusmueckue  [IYIMCTBIX MOTOKOB. OCHOBHBIC 3aKOHBI H3JTYUCHHS aGCOMOTHO UepHOro Tena. [TonsTHe ceporo Tena | OKg-9
OCHOBBI TEILI00GMeHa |CTENEHb YePHOTHI ceporo Tena. 3akoH Kupxroda 1t u3iydeHus ceporo Teia HK2.1.-2.4.
U3ITy4YeHUEM JladopaTopHasi padora. [Ipumenenue 3akoHoB m3nydeHuss AUT s pacdeToB U3IYyYCHHS CEPBIX H 2
[pEaNbHBIX Tel
CamocTosiTesibHAsi padoTa. V3ydeHne HCTOPHH KBAHTOBOW ONITHKH 4
KoncyabTanuu 8
Bcero 137




3. YCJIOBUS PEAJIM3ALIMHA ITPOT'PAMMBI YYEBHOM JUCIATLIIVHBI
3.1.TpeGoBannss K MUHUMAJIbHOMY MATEPHAJIBbHO-TEXHHYECKOMY 00ecIeYeHH 10
Peanuzarus nporpamMmbl JUCITUTITMHBI TPEOYET HATUYHS Yy4eOHOTO KaOnHeTa.

KabuHeT 3neKTpOoTeXHUKH U ANeKTPOHUKHU (Ayautopus Ne32):

25 mocaouHBIX MECT, pabouee MECTO MpenojaBareis, J0CKa ayAUTOpHAas, KOMIUICKT IJIaKaTOB
110 aCTPOHOMHUHH, KOMIUIEKT Pa3aTOYHBIX IUAAKTHYECKHX MaTepuanos, Virtulab (BupryansHas
oOpa3oBatenbHas jgadoparopusi. Pu3uka), creHabl 1adoparopHbie « OCHOBBI IEKTPOTEXHUKNY -
3 mr., T'UA 1o ¢pusmke 3a Kypc cpeHeH MIKOIIbI, TepCcoOHaNbHBIN KoMIbioTep IntelPentiumG3250,
npuHTep, npoekrop Benq MP622c¢, skpaH.

[TporpamMmmHoOe obecrieueHue:

Windows 10 Professional;

Microsoft Office 2016;

Antusupyc Kaspersky Endpoint Security;

7-Zip;

Bpayzep Google Chrome;

bpay3zep Yandex;

Mozilla Thunderbird;

Foxit Reader;

K-Lite Codec PackFull

3.2. UndopmanuonHoe odecnieyenne 00yueHusl.

OCHOBHBIC HCTOYHUKH:

1.Kpectun, E.A. OCHOBBI THIPaBIMKU U TEIUIOTEXHUKH : yueOHUK / Kpectun E.A., 3enenuon
J.B. — Mocksa : KnoPyc, 2020. — 281 c¢. — ISBN 978-5-406-00427-2. — URL:

https://book.ru/book/9342 16— TeKCT : 3MEKTPOHHBIMH.

2.TennorexHuka. [IpakTukym : yueOHOE mocodue JuIst cpeHero npohecCHOHAIBHOTO
obpazosanus / B. JI. Epodees [u ap.] ; mox penakmueit B. JI. Epodeesa, A. C. [Ipsxuna. —
Mocksa : U3natensctBo FOpaiit, 2020. — 395 ¢. — (IIpodeccuonansaoe o6pazoBanue). —
ISBN 978-5-534-06939-6. — Tekcr : anexkrponnsii / 9BC FOpaiit [caiiT]. — URL:
https://biblio-online.ru/bcode/455564.

3.CmupnoBa, M. B. TeopeTndeckue 0CHOBBI TEIDIOTEXHUKH : YUeOHOE IMOCOOME JJIsl CPETHETO
npodeccuonansHoro oopazosanus / M. B. CmupHoBa. — 2-e uza. — Mocksa : 31areiascTBo
FOpaiir, 2020. — 237 ¢. — (ITpodeccuonanbroe odpazoBanue). — ISBN 978-5-534-12210-7.
— Texcr : anextponHslit / DBC FOpaidt [caiit]. — URL: https://biblio-online.ru/bcode/447053.
JonosHuTeE/IbHbIE HCTOUHUKH:

1L.bbicTpuukuii, I'. @. OCHOBBI TEIUIOTEXHUKHU ¥ SHEPTOCHIOBOE 000PYI0BaHUE
MIPOMBIIIUICHHBIX MPEANPUATHN | YICOHUK JJI CpeaHero mpodeccuonantbHOro 0opa3oBaHus /
I'. ®. BeicTpunkuii. — 5-e u3a., ucnp. u gon. — Mocksa : M3garenscto FOpaiit, 2020. —
305 c. — (IIpodeccnonanpHoe oOpazoBanue). — ISBN 978-5-534-12281-7. — Texer :
anexTpoHHbIl // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/457109.

4. OHOEHOYHBIE CPEACTBA W METOAUMYECKHUE MATEPHUAJIbBI 11O
JANCHUITJIMHE

KOHTpOHB 1 OLICHKA PC3YyJIbTATOB OCBOCHU y‘ICGHOf/’I AUCHUIUIMHBI OCYIICCTBIISICTCS MMPEIIOAAaBaTCICM
B MpoIlecce MPOBEACHHUS MPAKTHYECKHUX 3aHSATHA, KOHTPOJIBHON pabOThI, TECTHPOBAHUS, a TaKKe
BBITIOJIHEHUS 00y4JaronuMucs WHIVMBUIYAJIbHBIX 3aJaHNH, MIPOEKTOB, HCCICIOBaHUM,
CaMOCTOSITENIbHBIX (BHEAYJIUTOPHBIX) padoT.



PesynbTaTsl 00y4yeHus

Kpurtepun onenkn

DopMbI U METOBI

OLICHKH
IIpaxTrueckas
YMeHHe pacCUUThIBATh TouHOCTb pacueTa TemI000MEHHBIX 5
TEII00OMEHHBIE TIPOIIECCHI; IIPOLIECCOB pabota
YMeHue nponu3BoauThb IIpaxTrueckas
TouHOCTB pacuera HarpeBa u
pacyeThl HarpeBa u pa60Ta
TEr1000MeHa B KaMepax MOCTPOCHUS
TEII000MeHa B Kamepax
YCTaHOBOK I QJJINTUBHOTO
ITOCTPOEHHUS YCTAaHOBOK ISl
MIPOU3BOJICTBA
aJIMTUBHOTO NPOU3BOJICTBA
3HaHKE OCHOBHBIX 3aKOHOB TectupoBanue
[IpuMeHeHne OCHOBHBIX 3aKOHOB
TerIooOMeHa u
TEII000MEHa ¥ TEPMOJANHAMUKHI
TEPMOAVHAMUKH
3HaHue METOIOB TectupoBanue
[IpaBrIIBHOCTB peLIeHMs 3a1a4 110
MOJTyYeHHU S, TIPe0Opa30BaHUS
. MOJIy4YEHHU 0, TPE0OPa30BaHUIO U
Y UCIIOJIb30BaHNUs TEIJIOBOU .
HCI0JI30BAHUIO TEIJIOBOM SHEPIHH;
SHEPrUMu
3HaHue croco0OB TIEpeHoca . TectupoBanue
- [TpaBuibHBII BEIOOP CLIOCOOOB
TEIUIOThI, yCTPOMCTBO U o
9 IepeHoca TEeIIOThl, YCTPOMCTB U
MIPUHLUIIBI IEUCTBUS .
MPUHIUIIOB JEHCTBUSA
TEIUIOOOMEHHBIX arIaparos,
TEII000MEHHBIX aIllaparos,
CUJIOBBIX YCTaHOBOK U
CHJIOBBIX YCTaHOBOK M JIPYI'HX
JIPYTUX TETUIOTEXHUYECKUX .
. TEIJIOTEXHUYECKUX YCTPOKCTB
YCTPOWCTB
3HaHME TEIIOBBIX TouyHOCTB pacueTa TEMI0BbIX TectupoBanue
MIPOLIECCOB, MPOUCXOIAIINE B | IPOLECCOB, IPOUCXOISIINX B
anmnaparax ¥ MallliHax anmnaparax ¥ MallliHax
3HaHHUE YCTPOUCTB U TectupoBanue
o KauectBo moaroToBku kamep
MPUHIUIIOB JEHCTBUS Kamep
YCTaHOBOK JUISl AITUTUBHOTO
ITOCTPOEHHUS YCTAaHOBOK ISl
IIPOU3BOJICTBA
aJJIMTUBHOTO POU3BOJCTBA;
3HaHHE 3aKOHOMEPHOCTH TectupoBanue

MPOIIECCOB TEITIOOOMEHA
KaMep MOCTPOSHUS
YCTaHOBOK JI1 aIAUTUBHOTO
MIPOU3BOJICTBA

TOYHOCTH BBIYMCIEHUN MPOLIECCOB
TEII000MeHa KaMep MOCTPOCHUS
YCTaHOBOK JUIsI ITATUBHOTO
MIPOU3BOJICTBA




