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1. Heau 1 3agauyn TuCHUILVIMHBI «TerioTexHuka
LlensMu ocBoeHUS AUCHUIINHEI « TE€IJIOTEXHUKA SIBIISICTCS:

e (opMHpOBaHHE IETOCTHOTO MHPOBO33PEHUSI M Pa3BUTHE CHCTEMHO-
HBOJIFOLIMOHHOTO CTUJISI MBIIIJICHUS;

e (opmupoBaHHe CUCTEMBI TEIUIOTEXHUYECKUX 3HaHUHN Kak
byHIaMeHTaIbHON 0a3bl MH)XEHEPHOU MOJITOTOBKHU;

e (opmMupoBaHHME HABBIKOB IO TIPaMOTHOMY NPUMEHEHHUIO MOJIOXKEHUN
TEXHUYECKON TePMOJUHAMHUKHU M TEIJIOMaccOOOMEHa B MPOLECCe HAYYHOTO aHalln3a
npoOJIEMHBIX CUTYallui, KOTOPbIE MHXKEHEP JTOJDKEH pa3periaTh MpH CO31aHuU HOBOM
TEXHUKHU ¥ HOBBIX TEXHOJIOTUH.

® O3HAKOMJIEHUE C UCTOPUEHN U JJOTUKOM OCHOBHBIX OTKPBITUN TEIUIOTEXHUKH.

B mpomecce ocBoeHus aucuuiuinHbl - «TeruiorexHuka» — oOydaromiuiics
dopMupyeT U JAEMOHCTPUPYET HOPMAaTUMBHO 33JaHHbIE OOIIEKYJIbTYpHBIE U
npodeccruoHanbHble KoMIeTeHuu (Tadmuna 1).

Tabymma 1
Komnerenuun Conepxanne
OK-1 CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIICHUIO, aHAIU3Y, CHHTE3Y
OK-7 CIOCOOHOCTBIO K CaMOpa3BUTHIO, CaMOpEaM3allid, HCIOJIb30BAHUIO
TBOPUYECKOTO MOTEHITHAIIA
K-8 CIIOCOOHOCTBIO TOHMMAaTh OCHOBHBIE 3aKOHOMEpPHOCTH IPOILIECCOB

BO3HUKHOBEHMS TOPEHUs M B3pbIBA, PACHPOCTPAHEHUs M NPEKpaICHUs
rOpeHusl Ha MmoXxapax, 0COOEHHOCTEH AMHAMHKHU M0XKapOB, MEXaHU3MOB
NeMCTBUSA, HOMEHKJIATypbl W CIIOCOOOB MPHUMEHEHHUS OrHETYIIAIINX
COCTaBOB, JKOJOTMYECKUX XAPAKTEPUCTUK TOPHOYUX MATEPUAIOB U
OTHETYHIAIIMX COCTABOB HA PAa3HBIX CTAUAX Pa3BUTHUS MTOXKapa

1.2 OcHOBHBIE 3224¥ JUCHUIIINHBI

® H3y4YCHUE OCHOBHBIX MOHATUM M MOZENEH TEPMOAMHAMHUKHU, OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKM U TEIUIOOOMEHA, METOJIOB TEIIOMAaCCOOOMEHHBIX H
TEPMOJUHAMUYECKUX;

e (popmupoBaHUE YMEHUN MPUMEHSATH OCHOBHBIC 3aKOHBI U 3aKOHOMEPHOCTH
TEPMOJIMHAMHUKMA ¥ TEIJIOMAacCOOMEHAa TpPH pPEIICHUH BOIMPOCOB OOECTICUCHHUS
MOKapHO# 0€30MaCHOCTH;

® OBJIAJICHHE HABBIKAMU MO NPUMEHEHHUIO 3aKOHOMEPHOCTEW TEPMOJANHAMUKHU
U TETUIOMacCcOOOMEHa MPU PEIICHUH BOMTPOCOB MPOTUBOIIOKAPHON 3aIIUTHI.




2. [lepeyeHb MJIAHUPYEMBIX Pe3yabTATOB 00y4YeHUS TUCHUILINHBI
«TennorexHnKa», COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHI OCBOECHUS
o0pa3oBaTeibHON MPOrpaMMbI

I[Inanupyemble pe3yabTaThbl 00yUeHHs
no qucuunianHe «TennorexHukay

IInanupyemble pe3yabTaThl

0CBOEHHs1 00pa3oBaTeJIbLHOM
NPOrpaMmMbl

B PE3yIbTaTcC OCBOCHHA AU CHUITIINHBI

«Temnorexuukay oOyyJaromumcs JOJDKEH

AEMOHCTPUPOBATDL CIIOCOOHOCTH M TOTOBHOCTD

B pesynbTare OCBOCHUS

o0Opa3oBaTeNbHON MIPOrpaMMBbl

oOydJaromuiics  JODKEH  BJajleTh

KOMIICTCHIUAMHU

OCHOBHBIX
METOJax

- K TIOHUMAaHUIO ¥  aHAIU3Y
3aKOHOMEPHOCTSIX MTO3HAHUS U
000011IeHUS TTOJTYYEeHHON HH(OpPMAITUH;
- K IMOMCKY HECTaHIAPTHBIX PEIICHHUIA;
- BBIABICHUIO OONIMX, CYIICCTBEHHBIX CBS3CH,
BO3MOYKHOCTEH M PECYpCOB CpEIbl ACSITSILHOCTH U
oOuTaHus.

-MCTIONb30BaTh  3HAHMS ~ OCHOBHBIX  TEOpUH
TEPMOJMHAMUKA U  TEIJIOMAaccooOMeHa s
peleHrs] BO3HUKAIOMMX (DYHAAMEHTANbHBIX U
NPAKTUYECKUX 3a/1ay;

- CaMOCTOATEJIBHOIO NPUOOpETeHUs 3HAHUM B
o0nacTu  TEIUIOTEXHUKH,  JJIs  TOHUMaHMS
IPUHLMIIOB PabOThl TPUOOPOB U YCTPOUCTB, B TOM
YHCJIe BBIXOJAUIMX 3@ Mpeleabl KOMIETEHTHOCTH
KOHKPETHOT'O HallpaBJIEHUS

OK-1;
OK-7

B cepBHCHO-IKCIIYaTAIIMOHHOM 1eSITEJIbHOCTD:

- IPUMEHATh AHAIUTUYECKUE U YNCIICHHBIE METO/IbI
peuieHus TEIIOTEXHUYECKUX 3a1a4 c
UCIIOJIb30BAHUEM A3BIKOB U CUCTEM
IIPOrpaMMHUPOBAHHUsI, MHCTPYMEHTAIBHBIX CPEJICTB
KOMITBIOTEPHOTO MOJCIIMPOBAHUS;

-MCIIOJIb30BaTh 3HAHMUS O CTPOCHUU BEILECTBA,
TEIJIOBBIX IPOLECCOB B BEIIECTBE, Pa3JIMYHBIX
KOHCTPYKLIIMOHHBIX, TEIJION30JISIIUOHHBIX U
OTHEYIIOPHBIX ~ MaTEpUaloB Uil  ITOHUMAaHUSA
CBOMCTB MAaTepuajOB M MEXaHU3MOB TEIUIOBBIX
IIPOLECCOB, MPOTEKAIOIUX HA MOXKAPE

[1K-8




3 Mecto qucuuniuHbl «TennorexHuka» B CTPyKType 0OCHOBHOI npodeccuo-
HAJILHOW 00pa30BaTe/IbHOM NMPOrpPaMMbl BbICIIET0 00Pa30BaHMS
BbIcHIero oopasoBanus (naaee — OIIOII BO)

HuctumnuHa «TenmnoTexHukay OTHOCHTCS K 0a30BOW YacCTH JTUCIUILINH
OIIOII BO mno cnenuanbHoctu 20.05.01 Ilokaphas O6e3onacHOCTh, (YpOBEHb
CICIIMATIUTETA).



4 CTpyKTYypa M cojep:kaHue TUCHUIIHHBI «Temnorexnuka

O6u1ast Tpy10EMKOCTh JUCHUIUIMHBI COCTABIACT 4 3a4€THBIX equHuUIbl 144 yaca.
4.1 O0bém qucuunnHbl «TensorexHnka» U BUAbI Y4eOHOH padoThI

. Bcero CemecTpbl
Bua yyeOHo# padoThI YACOB 5 5
1 2 3 4
OO6m1as TpyaI0EeMKOCTh TUCIHUIUIMHBI B Yacax 144 12 72
OO6m1ast TpPyJIOEMKOCTh TUCHMUIUIMHBI B 3a4ETHBIX €TMHUIIAX 4 2 2
KonTakTHasi pabora (B Buje ayIMTOPHOI padoThI) 72 28 44
B ToMm umcne:
Jlexumu 18 8 10
JlaGopaTopHbie 3aHSATHUS 28 16 12
[TpakTrdeckue 3aHATUs 26 4 22
dopmMa KOHTPOJIA - 3a4eT C OLCHKOM + +
CamocTosiTesibHas padoTa 72 44 28
s 3a04Ho# hopMbI 00yUeHHS
. Bcero Kypc
Bun yuyeoHoM pa6boThbl YACOB 3
OO6m1ast TpPyI0EMKOCTh TUCIUIUIUHBI B Yacax 144 144
OO61mas TpyI0eMKOCTh TUCHIUTIITNHBI B 3a4€THBIX €MHUIAX 4 4
KontakTHasi padoTa (B BUJe ayIMTOPHOIi padoThI) 12 12
B ToMm uncne:
Jlexnmuu 4 4
JlabopatopHble 3aHITHS 2 2
[IpakTrueckue 3aHsATUSA 6 6
dopMa KOHTPOJIS - 32a4eT C OLEHKOM + +
CamocrosiTesibHAsi padoTa 132 132




4.2 Paznens! aucouiinabl « TenmorexHuka» 1 BUALI 3aHATHIA

AJ1s1 04HOM (hopMBbI 00yUeHHS
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Pazgen Ne 1 Tepmoaunamuka
1 | OcHOBHBIE TIOHATHUS U ONPECTICHUS 8 | 2 6
2 |Cmecu pabounx Ten. TenmoeMKocTh 10 4 6
3 | 3akoHBI TEPMOJUHAMUKH U TepMOAHamMuueckue | 12 | 2 | 4 6
MPOLIECCHI
4 | TepMoauHaMHUKa TOTOKOB 8 2 6
5 |PeanbHble ra3pl v napsl. 12|12 | 4| - | - 6
da30BbIC MTEPEXObI
6 |TepmomuHammdecknii aHam3 — TerwioTexHmdeckux | 10 | 2 2 6
YCTPOWCTB
7 | TermoreHepuUpyrOIIMe YCTPOMCTBA, XOJIOAUIbHAs | 6 2 4
W KPUOTEHHAs! TEXHUKA
8 |Xumuueckas TepMoAMHaMHKa. TomnuBo u| 6 2 4
OCHOBBI TOPCHHUSI
HToro 3a 5 cemecTp 721 8 116 | 4 44
Pasznen Ne 2 Teopusi Tenyiomaccoo0MeHa M NPOMbILIVICHHAS TEIJIOTEXHUKA
9 | OcHOBHBIC MOHSTHUS U ONPEACIICHUS TEOPUN 12 | 2 6 4
TeII000MEeHa.
10 | TenmompoBOAHOCTD. 12 | 2 6 4
11 | KouBekTuBHBIN TemioooMeH. OCHOBBI TEOPUU 121 2 | 6 4
TeMI000MEeHa.
12 | Uznyuenue. 14 | 2 6 6
13 Tennonepenayva. Nutencudpukamuu | 8 | 2 2 4
TEIUIONEePeIayuu.
14 |OcuHoBbl MaccooOMmeHa. TermomaccooOMeHHBIE | 6 4 2




YCTPOWCTBA.

[IppuMeHeHne TEIIOTHl B IIOKAPHOM OXpaHe H

4 4 4
oXpaHa OKPYXKaroIeH Cpelibl. OcHOBBI
15 DHEProcOepekKeHUsT U OCHOBHBIC HAIIPABICHUS
HKOHOMHU SHEPTrOpPECyPCOB. Bropuunsie

AHEPreTUYECKUE PECYPCHI.
3auer ¢ oeHKOM +
Hroro 3a 6 cemecTp 721101 12 | 22 28
HToro no aucuunjinHe 144 18 | 28 | 26 72




3aouHas popma o0yuyeHust
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Paznen 1. TepmoannaMmuka
1 |OcHOBHBIE IOHATHUS U OTIPEICICHUS 14| 2 12
Cwmecu pabounx ten. TermioeMKocTh 14 2 12
3aKOHBI TEPMOAMHAMUKY U TepMoanHaMuyeckue | 10 10
MIPOIIECCHI
4 | TepmoamHaMUKa MOTOKOB 8 8
5 |PeanbHble ra3el 1 mapHI. 8 8
Da30BbIC MEPEXO]IbI
6 |TepMomMHAMHIYECKWII aHAIW3 TEIUIOTEXHUYECKUX | 8 8
YCTPOICTB
7 | Tenmorenepupyroiiue ycTporicTa, | 10 10
XOJIOJIMIIbHAS ¥ KPHOTCHHAS TEXHUKA
8 |Xumuueckas TepMoaMHaMuka. TommuBo wu| 8 8
OCHOBBI TOPEHHUS
HToro 3a 5 cemecTp 721 2 | 2 68
Paznea 2. Teopusi rensiomaccooOMeHa ¥ NPOMBINJICHHAS TENJIOTEXHUKA
9 | OcHOBHbIE MOHATHUSA U ONPEEICHUS TEOPUU 18 | 2 2 14
TernooOMeHa.
10 | TerionmpoBOAHOCTb. 8 8
11 |KoHnBeKTHBHBIN Termoo0MeH. OCHOBBI TEOpUU 10 10
TeII0o0MeHa.
12 |U3nydeHue. 8 8
13 Tennmonepenaya. Nutencudukaruu | 4 4
TETUTOTIepEeIayH.
OcHoBbl MaccooOmena. TemnmomaccooOmennsie| 4 4
14 YCTPOMCTBA.
[IpuMeHeHne TErIOTHI B MOXapHOW oxpaHe u| 12 4 8
OXpaHa  OKpYKaromien Cpepl. OCHOBBI
15 SHEprocOepexeHrss M OCHOBHBbIC HaIlpaBJICHUS
HKOHOMUH DHEPrOPECYPCOB. Bropuunsie
HHEPreTUYECKHE PECYPCHI.
3a4der c oLeHKOI +
HToro 3a 6 cemecTp 72| 2 6 64
HToro mo nucuunjainHe 144| 4 2 2 | 4 132




4.3 Copep:xxanue uCcHUNINHBI «TemioTeXxHuKa»

Paznen Ne 1 Tepmonunamuka

Tema 1. OCHOBHBIE IOHATHUSA U ONpeIeTeHUs

Jlekuus: Ilpenmer, 3agaun U colepKaHUE Kypca TEIUIOTeXHUKHA. CBs3b C
JPYTUMU OTPacCisIMU 3HAHUM. 3HAYEHHUE TETUIOTEXHUYECKUX 3HAHUM ISl COTPYAHUKOB
MoKapHOW oxpaHbl. Mecto M poib Kypca B OOIIeH cuUcTeMe MOATOTOBKH
CHEIUAIMCTOB JUIsl OPraHOB M MOAPA3JIEICHH MOoKapHOW oxpaHbl. CTpyKTypa H
METOJIMKA U3YYECHHSI Kypca.

CamocrositeibHasi padora. Ilpeqmer TepMOAMHAMUKM HU €€ METOJBI.
Tepmoaunamuueckass cuctema. OCHOBHBIE NapaMeTpbl COCTOSHMS. PaBHOBECHOE U
HEPaBHOBECHOE COCTOSIHUE. YPaBHEHHUs COCTOSAHMS. PaBHOBECHbIE U HEPABHOBECHBIE
COCTOSIHUS. TepMOoAMHAMUYECKUH Tpolecc. PaBHOBECHbIE M HEPABHOBECHBIE
npoueccbl. OOpaTUMbIe U HEOOPATHUMBIE MTPOLIECCHI.

PexoMenayemasi iureparypa:

ocHoBHas [1].

Tema 2. Cmecu padounx tei. TenmoemkocTb

CrocoObl 3ajlaHusi COCTaBa CMECH, COOTHOIIEHUS MEXJIYy MAacCOBBIMH H
OOBEMHBIMHU JTOJISIMU. BBIYUCIIEHHE TapamMeTpOB COCTOSHUS CMECH, OIpE/elieHHe
KaXYIIEHCs MOJIEKYJISIPHOM MAcChbl M Ta30BOM ITOCTOSHHOM CMECH, OIpPElIEIICHUE
MapLUHUaIbHBIX JABICHUNA KOMIIOHEHTOB.

MaccoBas, oObeMHass W MOJSIpHAs TEIUIOEMKOCTU. TemIoeMKOCTh NpH
MOCTOSTHHBIX 00BbEME M JIaBJICHUHU. 3aBUCUMOCTb TEIJIOEMKOCTH OT TeMIEpaTyphbl U
napienus. CpelnHsisi W HUCTHUHHAS TEIUIOEMKOCTH. DOpMmysbl W TaOMUIbI IS
OINpeeNeHHs TemIoeMKocTel. TermoeMKocTh cMecH paboyux Tedl.

IIpakTnueckoe 3aHsitme. ['azoBbie cmecu. TermioeMKkocTh. BeinonHeHue
pacueTHO-Tpaduueckoii paboThl «["a30Bbie cMecu. TermmoeMKoCTh.

CamocrosTenbHasas pabora. IloarotoBka otuera 1O  pe3yjibTaTam
BBITIOJTHEHHOH PabOTHI.

PexoMenayemasi iureparypa:

ocHoBHas [1];

nonoiaHuTenbHas [1].

Tema 3. 3aK0oHBI TEPMOJAMHAMHMKH U TEPMOJUHAMHUYECKHE MPOLECCHI

Jlekuus: CylmHOCT MNEPBOTO 3aKOHA TEPMOJUHAMUKH. DopMylHpoBKa
IIEPBOr0 3aKOHA TEPMOJIMHAMHUKH. AHAJUTUYECKOE BBIPAKEHUE IEPBOTO 3aKOHA
TepMoauHaMHKU. Orpenenenne padoTbl U TEIUIOTHI 4Yepe3 TePMOJUHAMUYECKUE
napaMeTpbl COCTOSIHUA. BHyTpeHHsss sHeprus. OHTanbnud. JHTponus. Pv- u Ts-
IyarpaMMBbl. Y paBHEHHE MEPBOTO 3aKOHA TEPMOJAMHAMUKY ISl TOTOKA.

CymHocTh BTOPOrO0 3aKOHA TEpPMOJMHAMUKH. (OCHOBHBIE (POPMYIUPOBKU
BTOPOTO 3aKOHAa TEPMOJAMHAMMKH. TE€pMOAMHAMUYECKHUE LUKJIbI TEIJIOBBIX MAIIMWH.
[Ipssmple m oOpatHble 1WKIBL TepMmomumHammueckuii K.ILJ[. u  XoioauiabHBIIN



koad¢unuent. Luxnsr KapHo u aHann3 ux CBOWCTB. AHAJIMTUYECKOE BBIPAKEHUE
BTOPOT'O 3aKOHA TEPMOJAUHAMUKH. VI3MEHEHHE SHTPONUHN B HEOOPATUMBIX IIpOLIECCaX.
W3MeHeHne 3HTponuu U paboTOCIOCOOHOCTh M30JIMPOBAHHONW TEPMOJUHAMUYECKON
CUCTEMBI. DKCIPTHUs TEIIOTHI.

OOmue MeToAbl UCCIENOBaHMS MPOLIECCOB M3MEHEHUS! COCTOSIHUS pabodmx
ten. llomuTporHble mpouecchl. OCHOBHBIE  XAapaKTEPUCTUKHU — IOJUTPOIIHBIX
npoueccoB. M3o0paxenue mnpoueccoB B KoopauHarax Pv u TS. OcHOBHbIE
TEPMOJIMHAMHYECKHE TMPOLECChl: H30XOPHBIM, W300apHBIA, H30TEPMHYECKUN U
annabaTHBIN — YAaCTHBIE CITy4au MOJUTPOITHOTO MPOLECCa.

TepMoanHaMuyeckuil aHaiau3 MpoLEeccoB B Kommpeccopax. Kiaccudukarms
KOMIIPECCOPOB M NPUHUMI WX  jaeWctBud. VHamkaropHas — auarpaMmma.
M3orepmuyeckoe, aaunabaTHOE W MOJIUTPONHOE  CXKaTWe, ToJHasg padora,
3aTpaynBaeMas Ha MPUBOJ KoMpeccopa. MHoroctyrneHuatoe cxxarue. M3o0paxkenue
B Pv- m Ts- amarpamMmmMax TEepMOAMHAMMYECKUX IIPOLIECCOB, NIPOTEKAKOUIUX B
koMmripeccopax. HeoOpatumoe cxatue. OtHocutTenbHbIM BHyTpeHHUN K.ILJI.
KOMIIpeccopa.

JlaboparopHasi pa0dora. 3akOHbI TEPMOJAMHAMUKH M TEPMOJMHAMHYECKUE
npoueccsl. BpinonHeHue pacyeTHo-Tpaduueckoi padboTel «MHOrocTyneHuaThi
KOMIIPECCOP».

CamocrositeibHasi  padora. IloaroroBka oryera 1O  PeE3ysbTaTam
BBITIOJTHEHHOH PabOTHI.

Pexomenayemas Jureparypa:

ocHOBHa# [1];

TOTOJIHUTENbHA [3].

Tema 4. TepMoaMHAMHUKA IOTOKOB

OcHOBHBIE MOJOXKEHUS. YpaBHEHMs] HcTeueHus. Pacnonaraemass paboTta u
CKOpOCTh ucTeueHus. CeKyHIHbIA pacxol MNpu ucTeueHHH. CBsI3b KPUTHUYECKOU
CKOPOCTBIO UCTEUYEHHSI C MECTHON CKOPOCTBIO pacIpOCTpaHeHus 3Byka. Kpuruueckoe
OTHOLIEHUE JaBJICHWW. PacdyeT CKOpOCTM HCTEUEHUsT U CEKYHIHOI'O0 MacCOBOTO
pacxola il KPUTHYECKOTO peXHMa. YCJIOBUSA MEpexofa 4Yepe3 KPUTHYECKYIO
ckopoctb. Como JlaBans. Pacyer nporecca UCTEUEHHsI BOASHOIO Mapa C MOMOIIBIO
IS- nauarpaMMbl. JIeWCTBUTENBHBIA MPOIECC HCTCUCHHS. TepMOIMHAMHUYCCKHUEC
MPOIIECCHl B Ta30BBIX YCTAHOBKAaX MOXKapoTyiieHus. McreueHue raza u3 OalsioHa
OTPaHUYECHHONW BMECTUMOCTH.

JlabopaTopnass padora. JlpoccenupoBanue ra3oB W 1mapoB. CyIIHOCTb
npoliecca IpOCCEeTMpOBaHus U €ro ypaBHeHue. MI3MeHeHne mapaMeTpoB B Ipoliecce
npoccenupoBanus. I[lonstue 00 addexre Ixoyns-Tomcona. OcobeHHOCTH
JIPOCCETUPOBAHMS MACATIBHOIO W peanbHOro rasoB. [loHsitTue o Temmeparype
WHBEPCUH. YCIIOBHOE M300paKeHHE IMpolecca APOCCEIMPOBaHUs B IS- Auarpamme.
[TpakTrueckoe ucnoib30BaHUE NpoLEecca JPOCCETUPOBAHUS.

CamocrositenibHast padora. I3ydyeHne TeopeTHYeCKOro MaTepurara.

PexoMenayemasi iurepartypa:

ocHOBHai [1, 2];

nonojHuTe bHas [1-3].



Tema 5. PeanbHble ra3sl 1 napol. ®a3oBbie nepexoabl

Jleknus: CpoiicTBa peanbHbIX ra3zoB. [lapel. Ilporeccel mapoodpa3oBaHus B
pv- u Ts-guarpammax. @azoBas auarpaMma BeIIEeCTB. TepMOAMHAMUYECKUE
CBOICTBa MOBEpXHOCTH pazaen ¢a3. [lonstue 06 ypaBuenun Bykanosuua-HoBukosa.
VYpaBaenue boromobosa-Maiiepa. TepmoanHaMudeckue TaOIUIbI BOJIBI M BOJISTHOTO
napa. Tepmogunamuyeckue auarpammbl Pv-, TS- U is- BOASHOrO mapa, JBYOKHCH
yraepoja, ppeoHoB. Pacuer TepMOIMHAMUYECKUX MPOIECCOB U3MEHEHHUS COCTOSHUS
napa. JKuJIKoCTH U maphl, HCIOJIb3YEMbIE B YCTAHOBKAX MOXkKapoTyueHus. XKuakoctu
Y Maphl, 00pAIAIONIUEC B TEXHOJIOTUYECKUX YCTAHOBKAX C MOBBIIICHHOW MOKapHOU
ONAaCHOCTBIO.

['omorennsie 151 TETEPOTCHHBIE TEPMOJNHAMUYECKHE CUCTEMBL.
TepMmoanHamuueckoe paBHOBecHe. YcioBue (ha3oBoro paBHoBecHsd. DazoBble
nepexoapl. YpaBHenue Kianeiipona-Knaysuyca. VYcroitunBocts (a3. da3oBbie
MIEPEX0/IbI TIPU OJIMHAKOBBIX JaBlieHUs X ¢a3. Da3oBbie MEPEX0Ibl MPU UCKPUBICHHBIX
ITIOBEPXHOCTSAX pa3aea.

JlabopaTtopnasi paGora. HccienoBaHnne TEpMOAMHAMHUYECKUX IMapaMETPOB
npu (a30BbIX MEPEX0/1aX HA JTUHUU HACKIIIEHUS KUKOCTh—IIap.

CamocrositeibHasi pabdora. Pabora c BuptyansHeiM YMK B pexume
CaMOKOHTPOJIS IO TeMeE JICKIIUU U MTOATOTOBKA OTUETa MO BBIMOIHEHHOM padoTe.

PexoMenayemasi iureparypa:

ocHOBHa# [1];

nononHuTenbHas [ 1,2].

Tema 6. TepmoaguHAMHUYECKH AHAJIN3 TEIVIOTEXHUYECKUX YCTPOICTB

Jlekuusi: [{uknapl NapoOCUIIOBBIX yYCTAHOBOK. [IpumHnmMnmaneHas cxema
nmapocwyioBol ycraHoBku. [luknm PenkunHa w ero wucnons3oBanue. BimsiHue
HayaJbHbIX W KOHEUHbIX mnapameTpoB Ha Tepmuuecknid K.ILJI. mmkna PenkuHa.
N3o6paxenne mukina Pv-, Ts- u is- quarpammax. [IyTu moBbIIIeHUS] SKOHOMUYHOCTH
MapOCHJIOBBIX YCTaHOBOK. TermmodukanmoHHbIi 1uki. [loHATHE 0 IHMKIaX aTOMHBIX
CUJIOBBIX YCTaHOBOK.

Huxnel nBurareneit BHyTpeHHero cropanust (.B.C.). IlpuHumn npeicTBus
nopirHeBbiX [[.B.C. Iukibl ¢ n30XOpHBIM ¥ M300apHBIM MOABOAOM Tera. [luki co
CMEIIaHHBIM TOJBOJIOM TEIIOTH. M300paxenue mukioB B Pv- u Ts- nuarpammax.
Tepmuueckue u 3kcepruueckue K.ILJI. nuxnoB J[.B.C. CpaBHUTEIbHBIM aHAIN3
TepMoauHamMuueckux nukinos J[.B.C.

[{uKIBI YCTAaHOBOK JJISI Ta30BOASTHOTO TYIIEHUS ITOKAPOB.

[uKibl  XOJIOAWIBHBIX  YCTAHOBOK.  XOJIOAWIBHBIA  KO3(PQOUUUEHT H
XOJIONONIPOU3BOAUTENBHOCT. UMK 1mapoBOM W BO3AYIIHOW KOMIIPECCOPHOU
XOJIOAWJIbHOM ycTaHOBKHM. IloHATHE 00 aOCOpOIMOHHBIX M MAPOIKEKTOPHBIX
XOJIOAWIIbHBIX YCTaHOBKAX. TepMoTpaHchOpMaTOpBl.

JlaGopaTtopnass pabora. [luknbl gBHUraresneii BHYTPEHHETO CrOpaHUsl.
Brimonaenne pacuetHo-rpadudeckoit padboTel « TepMoanHaMUUeCKil pacueT 1UKIIa
JIBUTATEJIsl BHYTPEHHETO CTOPAHUS.



CamocrositeibHasi  padora. IloaroroBka oryera 1O  Pe3ysbTaTam
BBITIOJIHEHHON paOOTHI.

Pexomenayemas ureparypa:

ocHoBHas [1];

JOIOJIHUTENbHA [3].

Tema 7. TenjioreHepupyroume yCTpoucTBa, X0J0AWIbLHAS U KPUOTEHHAS
TeXHUKA

OOmiasi XapaKTepUCTHKA TEIUIOCHIIOBBIX YCTaHOBOK. TeXHOJIOTHYECKHE
IIPOMBILIJICHHBIE ITeun. [I[poMBIIUIEeHHBIE KOTENBHBIE YCTAHOBKH. [IapoBbIe U ra3oBbie
TypOUHBI.

Jlaboparopnasi padora. JlBurarenn BHYTPEHHEro cropanus. TemioBbie
anekTpocTaHuud. (OCHOBHBIE TIOJIOKEHHSI pacyeTa TEIUIOCUIIOBBIX YCTPOICTB.
@usnueckas CyIHOCTb MPOLECCOB OXJIAKICHUS.

CamocrositeibHasi padora. OCHOBBI MOJYyYEHHs HCKYCCTBEHHOI'O XOJIOJA.
Knaccudukanus X0a0JWIbHBIX MallMH U YCTAHOBOK. XOJIOAMJIBHBIE arperaTtbl U UX
OCHOBHBIE XApPAaKTEPUCTHUKHU. XOJOJONPOU3BOJUTEIBHOCTh YCTAaHOBKH. (OCHOBBI
KpPUOTE€HHOM TEXHUKH. BosayxopasaenuTenpHble yCTaHOBKU. l'enneBbie U
BOAOpOAHbIE cHUCTEMBL. CHCTEMBl XpaHEHHS W TPAHCIIOPTUPOBKH KPHUOTEHHBIX
BEILIECTB.

PexoMenayemasi iureparypa:

ocHoBHas [1, 2];

TOTOJIHUTENbHA [3].

Tema 8. Xumnueckasi repMoaguHaMuKka. TOIVIMBO U OCHOBBI FOPEeHUS

Tepmoxumusi. 3akoH I'ecca. YpapHenus Kupxroda. Xumuueckoe paBHOBECHE
U BTOPOM 3aKOH TepMoAHHAMHUKHU. KOHCTaHTa paBHOBECHSI U CTENEHb AUCCOLUAIUY.
TennoBoii 3akoH HepHcta. Bunbl TorumBa n ux Xxapakrepuctuku. Knaccudukanms
TOTUMB. TBepaoe, XKUAKOE M Ta3000pa3HOE TOIUIMBO M HX XapPaKTEPUCTUKH.
DneMeHTapHbI COCTaB TOILIMBA.

JlabopaTopnas padora. Tennora cropanus. OCHOBHBIE TOJIOKEHUSI TEOPUHU
ropenusi. OCOOEHHOCTU CXKUTAHUSI TBEPJOTO, KUIAKOTO U Ta3000pa3HbIX TOILUIUB U
pacyeT TEOpPeTHYECKH HEOOXOJMMOro KOJIMYECTBAa BO3JAyXa I HX CHKUTAHMS.
Kosdhdumment wu3dbiTka Bo3ayxa. CoctaB  00beM  MPOAYKTOB  CTOPAHMS.
TeopeTnueckasi TemnepaTypa ropeHusl.

CamocrosiTesibHasi padora. M3ydeHrne TeOpeTUHYECKOro MaTepuarna.

PexoMenayemas iureparypa:

ocHOBHas [1];

aonojHuTebHAs [1-3].

Paznen Ne 2 Teopust Termsiomaccoo0MeHa U MPOMBILNVICHHAS TEIVIOTEXHUKA
Tema 9. OcHOBHBIE IOHATHUSA U ONpe/IeIeHUs TEOPUHU TENJI000MeHa

Jleknus: [Ipenqmer u 3amaum Teopun TeruioooMeHa. 3Ha4eHUE TEMI000MEHa B
MPOMBIIUICHHBIX Mporeccax. OCHOBHbIE MOHATHUS U omnpeaesneHus. Buapl nepeHoca



TEIUIOThI:  TEIUIONPOBOJAHOCTh, KOHBEKIMSI U  u3iaydeHue. 3akoH Dypee.
KoadduumeHT TenionpoBoIHOCTH.

Pemienne ypaBHEHUS TEIJIONPOBOIHOCTH JJISI OJHOCIOMHOW U MHOTOCJIOMHOMN
IJIOCKOM ¥ MWJIMHAPUYECKON CTEHOK.

Pacuer TemmnepaTypHOIo MOJisi CTEHKH C YY€TOM 3aBUCHUMOCTH KOd(huIineHTa
TEIUIONPOBOJHOCTH OT TEMIIEPATYPHI.

IIpakTHyeckoe 3aHsiTHE. TEIUIONPOBOJHOCTH OJHO- W MHOTOCIONMHBIX
IJIOCKUX W IIUIMHIPUYECKUX CTEHOK. BhIMTONHEHHE pacueTHO-rpadudecKoil paboTh
«CranroHapHas TEMIOMPOBOJHOCTEY.

Camocmoamenvnaa paboma. IlogroroBka oTdeTa 1O  pe3ysbTaTaM
BBITIOJTHEHHOUN PadOTHI.

Pexomenayemas Jureparypa:

ocHoBHas [1];

aomnoyHuTeNbHas [ 1-3].

Tema 10. Ten10npoBOAHOCTH

Jlekmusi: JluddepennuanbHoe ypaBHEHHE TEIUIOMPOBOJHOCTH. Y CIIOBUE
onHo3HauHOCTH. KoadduumeHnT remnepaTypornpoBOJHOCTH.

TennonpoBOMHOCTh TMpPU  HECTALIMOHApDHOM pexuMe. HecranmoHapHbIii
MPOIECC  TEIJIONPOBOJHOCTA. MeTOApl  pelIieHWs 3aJad  HECTAllMOHApHOU
TEIUIONPOBOJAHOCTH: METOJ Ppa3ACICHUS MEPEMEHHBIX, METOJ HWHTErPAIbHOTO
npeodpazoBanust Dypee, meton Jlanmnaca. MeToa KOHEUHBIX PA3HOCTE.

OxunaxxaeHue (HarpeBaHuE€) HEOIPAaHWYEHHOM IUIACTUHBI, UWJIUHApPA W Iapa
IpU TPAHUYHBIX YCJIOBHUSAX TMEPBOTO, BTOPOro, TpeThero ponaa. HecrarmonapHslii
Ipolecc TEIUIONPOBOJHOCTH B  TelaX KOHEYHBIX pa3MepoB. PerymnsipHele
PEKUMBI.

JlaGopaTopnasi padora. dusnueckrue OCOOEHHOCTH MPOIIECCOB HArPEBaHUS
CTPOUTENbHBIX KOHCTPYK-IIMM W TEXHOJIOTMYECKOTO OOOpYJOBaHUS Ha MOXape.
HcnbiTanust CTPOUTENIBHBIX KOHCTPYKLIMM B II€YaX.

CamocrostesbHasas pabora. IloaroroBka otuera 1O  pe3yjibTaTam
BBITIOJTHEHHOH PaOOTHI.

PexoMeHnayemasi iureparypa:

ocHOBHas [1];

nonojHuTebHas [1-3].

Tema 11. KouBekTUBHBIN Tem1000MeH. OCHOBBI TEOPHH TEIJIOOOMEHA.

Jlekuusi: OCHOBHbIE TOHATHS W ONpeAcieHUs. YpaBHeHHME HproToHa-
Puxmana. Koadpdumuent  temnoornauu.  JuddepeHnumanbHbie  ypaBHEHUS
TEIJI000MEHa: ypaBHEHUE ABIMKEHUs Bsi3kol >kuakoctu (HaBbe-Crokca), ypaBHeHHE
TETUIONPOBOJHOCTH JJISl MOTOKA JBMKYIIECHCS JKUIKOCTH, YpaBHEHHE TEIUIOOTIAud Ha
rpanuie noroka U creHku (buo-Dypbe), ypaBHEHUE HEPa3pPHIBHOCTH. Y CIIOBHUE
OJTHO3HAYHOCTH K JuddepeHIraIbHbpIM ypaBHEHUSIM KOHBEKTHBHOTO TEIJIOOOMEHA.
OCHOBHBIE TOJOXKEHHUS TEOPHUM IOrPAaHUYHOro cios. McciaemoBaHue TEIIOOTAAYN
METOJAMH TOTPAHUYHOT'O CJIOA.



OcHoBbl Teopuu mnoa00usi. OCHOBHBIE OIpeAeTCHHs. YCIOBUS MOAOOHS
busnueckux siBieHui. [IpeobpazoBanus nogodus. Yucna nogodus. KpurepuaibHbie
ypaBHeHUsl. DU3MUECKUII  CMBICII  OCHOBHBIX 4uceld mojaoous. MeTojsl
MozaenupoBaHus. [IoHATHS 0 MAaTEMAaTUYECKOM MOJEIMPOBAHUH.

TerooTnaua npu CBOOOJHOM JBMXKCHHHM SKUIKOCTH. Termoornada B
HEOTpAaHWYEHHOM O00bEME: JaMuUHapHass U  TypOyJeHTHas  KOHBEKIUS Yy
BEPTUKAJIBHBIX MOBEpXHOCTeW. TemnooTrnaya Ha TOPU3OHTAIBHOM  IUIOCKOM
IIOBEPXHOCTH B HEOIPAHUYEHHOM IIPOCTPAHCTBE. TeIioornadya TrOPU30HTAIBHO
pacmojoKEHHOTO0 UWIMHIApa B HEOrpaHWYeHHOM oO0béme. KpurepuanbHbie
ypaBHeHUs. TermmooOMeH pu CBOOOIHOM KOHBEKITMU B 3aMKHYTHIX 00BEMax. Pacuer
TEIUIOOTAAYN YePE3 TOHKUE ITPOCIIOMKH KUAKOCTHU U ra3a.

TernooTaaya npu BBIHYKIEHHOM TE€YEHHH JKUJIKOCTU B TpyOax; TEIJIOOTAa4ya
Opu JaMUHApPHOM M TypOyJE€HTHOM TEUYEHHMH XHUAKOCTEH B TpyOax; pacueTHBIC
ypaBHEHUS 10100Us1.

TerooTnaua mnpu BBIHYKICHHOM JIBIDKEHMHM Cpellbl. TeriooOMeH mpu
JBH>KCHUU KUJKOCTEHW BIOJIb TJIOCKOM MOBEPXHOCTH; TEILUIOOTAA4a MPH JIAMUHAPHOM
U TypOYJIEHTHOM HOTPAaHUYHOM CJIO€; PELICHHE 3aJad METOJIOM TEOpPHH MOAO00uSs;
KpUTEpUAIIbHBIE YPABHEHUSI.

Jlaboparopnasi paGora. TermaooOMeH TIpU €CTECTBEHHOW KOHBEKIIUU.
TemooOMeH Tpu BBIHYKJICHHOW KOHBEKIIMHU. BbIMonHEHNE pacdyeTHO-rpapuyecKoit
paboThl «KOHBEKTUBHBIN TEIJIOOOMEHY.

CamocrositesibHasi padora. IloarotoBka OTYETOB 1O  BBITOJIHEHHBIM
paboTam.

Pexomenayemas Jiureparypa:

ocHOBHa# [1];

nornoyHuTeNbHas [ 1-3].

Tema 12. U3nyuenue

Jleknusi: OOmue TMOHATHA W ONPEIEICHUS; TEIUIOBOM OallaHC JIy4HCTOTrO
TEIJI000MeHa. 3aKOHBI TEIUIOBOTO WU3IydeHMs. TeraooOMeH HU3Iy4YeHHUEeM MEXKITY
TeJaMu, PAa3JCJICHHBIMUA TMPO3pavyHON cpeaoh; KOIPGPUIHUEHT OO0IyYeHHOCTH;
TEIJIOO0OMEH M3JIy4eHUEM MEXKJy TeJaMHu, MPOU3BOJIBHO PACIOJIOKEHHBIMU B
MpOCTpaHCTBE. 3ammTa OT u3nydeHus. M3myuenue raszoB. Msznyuenue dakena
IJIaMeHUu Tpu noxape. Pacuer 6e30macHbIX B MOXKAPHOM OTHOIIEHUU PACCTOSHUM U
AKPAHHOM 3alIUThl OT TEIUIOBOTO M3JIydeHUs. PacdeT TeniaooOMeHa M3Ty4eHUEM B
MOTJIONIAIOIIEeH U u3Myvarolieit cpene. JIyducToiil Ternaoo0MeH MeXy OTpaXkKIeHUEM
Y HaXOJIAIICHCA BHYTPU HETO BBICOKOTEMIIEPATYPHOM ra30BOM CPEIOM.

PannaiimoHHO-KOHBEKTUBHBIM M paJdallMOHHO-KOHAYKTUBHBIA TEII000MEH
npu OOJIBIION ONTHYECKON TONIIMHE cpeibl. KpuTepuu paaudaliMiOHHOTO TMOA00US.
TenmooOMeH orpaxaaroux KOHCTPYKIIMI MPH MOKape B MOMEIICHUHU.

IIpakTuyeckoe 3ausitue. Pacuer 0Oe30macHBIX B TOXKAPHOM OTHOIICHHUH
PaCCTOSIHAN Y DKPAHHOM 3aLIKUTHI OT TEIJIOBOIO U3JIy4YE€HUs. BBINOIHEHNE pacueTHO-
rpadudaeckoit padoThl «JIyuncThIil TEMI000MEH.

CamocrositesibHas padora. [loaroroBka oT4era 1mo BEIIOJHEHHON padoTe.

PexoMenayemasi aureparypa:



ocHOBHas [1];
nomnoyHuTeNbHas [ 1-3].

Tema 13. Tensionepenavya. Unrencupukanuu Temnjionepeaaym.

Jlekuus: Ha3zHaueHue, knaccupukanus U cXeMbl TEIJIOOOMEHHBIX alapaToB.
OCHOBHBIE TOJIOKEHHSI TEMJIOBOIO pacyeTa TEIUIOOOMEHHBIX amlapaToB. Y paBHEHHE
TEIUIONEPEIAUH.

IIpakTnyeckoe 3ansaTHe. Temnnonepeaaya yepes MIOCKYIO, HUIMHIPUYECKYIO,
chepuueckyro u opeOpéHHyI0 cTeHku. IlyTm wuHTeHcHMuKauuu mpolecca
Terionepenaud. TeruioBas u3oisus. Bpibop Marepuana TEmsIOBOW H3OJSAIHUU.
Huddepenunanbabie ypaBHEHHUS TEIIOMaccooOMeHa.

CamocrosiTesibHass padora. PabGora c BupryanmsueiMm YMK B pexunme
CaMOKOHTPOJISI IO TEME JIEKLIUH.

PexoMeHnayemas qureparypa:

ocHoBHas [1];

fomnoHuTenbHas [1-3].

Tema 14. OcHoBbI MaccooOMeHa. TensiomaccooOMeHHBbIE YCTPOHCTBA

OcHoBHble NIOHATUA U onpeneneHusa. Konuentpauuonnas nuddysus. Tepmo-
u Oapomuddysus. KousektuBHas nuddysus. JuddepeHnuanbabie ypaBHEHUS
tersiomaccooomena.  ludbdysuonnsie  kputepun nonobusi.  KpurepuanbHbie
ypaBHeHus. Pacyer TeroMaccooOMeHa B BO3AyX€ IPH €ro BBIHYXJICHHOM H
CBOOOJTHOM JBHKCHUH. TennomaccooOMeH npu UCIIapeHun
JIETKOBOCIUIAMEHSIOIINUXCS U TOPIOYUX JKUAKOCTEM. OIEHKa MOKapHOM OMacHOCTH
00pa3yIoluUXCcsl TapOBO3AYIIHBIX CMECEH B TOMEIICHUSX.

Ha3nauenue, knaccupukanus 1 cXembl TEIMII00OMEHHBIX ammapaToB. [IpuHumn
pacyera TEII00OOMEHHBIX anmapaTtoB. KOHCTPYKTUBHBIA M MOBEPOYHBIN TEIJIOBBIE
pacyeTsl TEMI000OMeHHBIX ammapaToB. CpeaHuil TemmneparypHslid Hamop. OCHOBBI
THAPOJMHAMUYECKOTO pacdeTa TEeIUIOOOMEHHBIX armmapaToB. Pacuer temmepartyp
TEIUIOHOCUTEJIEH Ha BBIXOJIE U3 alllapara npu OlleHKe 0e30MacHbIX YCI0BUM pabOTHI.

IIpakTHyeckoe 3ausTve. Teruionepenada. BeinmonHeHne  pacyeTHO-
rpaduyaeckoit padoThl « Ternaoo0MeHHbIH anmapary.

CamocrositenbHas padora. [loaroroBka oT4era 1o BhIIOJHEHHON padoTe.

PexoMenayemasi iureparypa:

ocHOBHas [1];

nornoyHuTeNbHas [ 1-3].

Tema 15. IlpumeHeHHe TEIUIOTHI B MOKAPHOW OXpaHe M 0XPaHa OKPY Karoulei
cpeabl. OCHOBBI YHeProcoepesKeHnsi 1 OCHOBHBbIE HANIPABJICHUS IKOHOMMH
IHepropecypcos. BropuuHblie JHepreTnyecKue pecypcol

OCHOBHBIEC TIOTPEOUTENIM TEIIOThI. DJIEMEHThI CYIIMJIBHOW YCTaHOBKHU. THIIBI
CYLIMJIBHBIX YCTAaHOBOK. TeroBoil 0anaHc CyIIMIbHON YCTAHOBKH U OIIPEICIICHHE €€
pa3mepoB. TeXHUKO-PKOHOMUYECKUE MTOKA3aTEIU CYIIMIOK.

[IpobGnema 3amuTHl OKpPYKAIOIIEH Cpelbl OT BBHIOpOCAa MPOIYKTOB TOPEHUSI.
XapakTEepUCTUKU OCHOBHBIX 3arpsA3HSAIONIMX BeliecTB. OCHOBHBIE METOJbI OYMCTKHU
MPOTYKTOB TOPEHUS OT BPEIHBIX BHIOPOCOB.



OcHOBHBIE  HamNpaBJIEHHS]  SKOHOMHHM  3HepropecypcoB.  I[loBbienue
3G ()EKTUBHOCTH  HHEPreTUYECKOTO UM  DHEProMCHOJB3YIOIIEr0  00OpYyIOBAHMS.
CHIKEHUE >HEPronoTepb, COBEPUICHCTBOBAHME Y4Y€Ta M HOPMHUPOBAHHE pPacxojia
HYHEPTrOPECYPCOB.

IIpakTuyeckoe 3ansitue. Bropuunbie sHepreTudeckue pecypcsl (BOP).
O6mme mnonoxenus u kiaccubukanus BOP. Ponmp BOP B TommBo wu
terionotpedsenuun. Mcrounuku BOP u ux ucnons3oBaHue.

CamocrosiTesibHass padora. PabGora c BupryanmsueiMm YMK B pexunme
CaMOKOHTPOJISL.

PexkoMeHnayemasi iureparypa:

ocHoBHas [1];

noroytHATeNbHA [ 1-3].

S Meroanueckue peKOMEHAAUN 10 OPraHU3ANUN U3YYCeHUS TUCHMILIMHBI
«TemmorexHuka»

[Ipu peanmuzanuu MPOTPaMMBl JTUCIMIUIMHBI HCTIOIB3YIOTCS  JICKITMOHHOE,
MPaKTUYECKOE 3aHATUE U JabopaTopHas padbora.

OO0LMMH [EIAMH 3aHITHU SIBISIOTCS:

— o0o011eHue, cCUCTeMaTHU3allusl, yriayOJeHue, 3aKperIeHne
TEOPETUYECKUX 3HAHUM 110 KOHKPETHBIM TeMaM JUCIMILIAHBI;

Henasimu JieKuu ABJISAIOTCH:

— JIaTh CHCTEeMAaTHU3WPOBAaHHBIC HAyYHBIC 3HAHWA TI0 JUCITUIUIMHE,
aKIICHTUPYs] BHUMaHWE Ha HanOoJIiee CI0XKHBIX BOIIPOCAX TEMBI Kypca;

— CTUMYJIUPOBATh aKTUBHYIO MTO3HABATEIIBHYIO JEATEITHLHOCTD
oOyyJarommxcsi, Crioco0cTBOBaTh (OPMUPOBAHUIO UX TBOPUECKOTO MBIIIICHUS.

B xome mpakTH4YecKOro 3aHATHS OOECIEUYMBAIOTCA TMPOIECC AKTHBHOTO
B3aMMOJICUCTBHS 00YyJarONIUXCsl C MPernoiaBaresieM; MpruoOpeTaroTcsl MPaKTUIECKUe
HABBIKH U YMEHUSI.

Ieab NpakTHYECKOT0 3aHATHS:

— yIIyOUTh U 3aKPETUThH 3HAHMSI, IOTYYCHHBIC HA JICKIIHNH,

— dbopMHpOBaHWE HABBIKOB HWCIIONB30BAHUS 3HAHWWA JJISI  PEIICHUS
MPaKTUYECKUX 3a]1a4;

— BBHITIOJIHEHUE TECTOBBIX 3aJaHUi MO MPOBEPKE MOJTYYEHHBIX 3HAHUU U
YMEHHUM.

Heabro 1a00paTopHOi padboTHI SIBJISIIOTCS:

. ry0OKO€ W3y4eHHE JICKIIMOHHOTO MaTepualia, HW3YYeHHE METOJ/IOB
paboThl ¢ y4eOHOU JHUTEpaTypoOl, MOJyYEHUE TMEePCOHAJIBHBIX KOHCYIbTAIUA Y
MIPETIOIaBaTEIIs;

o pelieHue  CrIeKTpa  MPaKTHYeCKHUX  3aJad, B TOM  YHUCHC
npoecCHOHANBHBIX  (aHAJIW3  TPOM3BOJACTBEHHBIX  CHUTyalldd,  pEIICHHE
CUTYaIIMOHHBIX 33714 U T. 11.);



o BBIITOJTHEHNE BBIYMCIIEHUN, PACYETOB;

o pabora ¢  HOPMAaTUBHBIMHU  JOKYMEHTaMH,  HWHCTPYKTHBHBIMH
MaTepralaMH, CIIPABOYHUKAMH.

e CamMocrosiTeqibHAsA pa0oTa 00y4arOIIKXCS HAIpaBJIeHA Ha yriyOJeHUE U
3aKpEIICHUE 3HAHUM, MOJYYEHHBIX Ha JIEKIUSAX M JAPYTUX 3aHATHIX, BBIPAOOTKY
HABBIKOB CaMOCTOATEJIBHOTO AKTUBHOI'O MPHUOOPETEHHS] HOBBIX, JONOJHUTEIbHBIX
3HAHMM, TIOATOTOBKY K IIPEACTOSIUM 3aHITHSIM.

6 OIIeHO‘IHbIe cpeacrea aJjast HpOMeH(yTOqHOﬁ arrecranmm oﬁyqamumxm
o TMCIOMIIJIMHE «TenaorexHuka»

OrneHoYyHBIC CpelcTBa JTUCIHUIUIMHBI «TEIUIOTEXHUKa» BKIIOYAIOT B ceOs
CIICTYIOIIHEC Pa3/ICIIbI:

1. TunoBbie KOHTPOJIbHBIC 3aJIaHUS JIUISI ONCHKU 3HAHWMA, YMEHUH, HaBBIKOB,
XapaKTEPU3YIOMIMX (POPMHUPOBAHKE KOMIICTCHITHH B IIPOIICCCE OCBOCHHS AUCIIATIIHHEIL.

2. MeToauKka OICHHBAHKS TIEPCOHAIBHBIX 00pa30BaTEIbHBIX JTOCTHIKCHUH
oOydJarommxcs.

6.1 TunoBble KOHTPOJIbHBIE 3aJaHUSA VISl OLCHKU 3HAHUH, yMEHHH, HABBIKOB,
XapakTepu3yrumux (popMUPOBAHHE KOMIIETEHIMH B NPoLecce 0CBOCHMS
JTUCIUTIIINHBI

IIpumepHbIii IepeyeHb BONPOCOB IJISl MOATOTOBKHU K 324eTy ¢ OLeHKOM

[IpenmMeTr TepMOIUHAMHUKH.
OCHOBHBIE MTapaMeTPbl COCTOSTHUSA. 3aKOHBI UJI€aTTbHBIX Ta30B.
PaGoTa, coBepraemasi TeJIOM MPU U3MEHEHUU 00beMa.
BHyTpeHHss 3HEprUsl, KOJIMYECTBO TEIUIOTHL. [IepBbIi 3aKOH TEPMOAMHAMUKH.
Crioco0Obl 3a/1aHus Ta30BOM CMECH.
CooTHOIIIEHUSI MEXKIY MacCOBBIMU U OOBbEMHBIMU JoJiAMH. OmnpesencHue
KaXyIIEHCs MOJISIPHOM MAaCChl CMECHU M NTapLHUAIBHBIX JABJICHUH KOMIIOHEHTOB.
7. TermmoeMKOCTH cMecH pabOvHX TEll.
8. TermoeMKOCTh TeJa, ynaenbHas, OObeMHas W MOJSPHAs TEIIOEMKOCTH.
COOTHOIIEHUST MEXKTYy HUMH.
9. TemmoeMKOCTH MpH MOCTOSTHHOM 00bEME U JIaBJIeHUU. Y paBHeHUE Maiiepa.
10. TermoeMKOCTH HIEaTbHOTO Ta3a. 3aBUCUMOCTb TETJIOEMKOCTH OT TEMIIEPaTyphl.
11. Tlopsinok uccaeqoBaHUsl TEPMOJIUHAMUYECKHUX MTPOLIECCOB.
12. VccnenoBanue U30XOpHOTO Mpoliecca.
13. UccnenoBanue n300apHOTo mpolecca.
14. ViccnenoBaHre M30TEPMHUYECKOTO Tpoliecca.
15. UccnenoBanue annabaTHOTO MpoIiecca.
16. UccnenoBanre MOIUTPOIHOTO Tiporiecca. OCHOBHBIC TEPMOJIUHAMHYECKHE
MPOIIECCHl — YACTHBIE CIIy4Yau MOJUTPOIHOTrO Mpoliecca.
17. Knaccudukanus KoMImpeccopoB U MPUHITUT UX JIEHCTBHUSI.

SokowdrE



18. Anaym3  paboOThI  OAHOCTYIEHYATOro  Kommpeccopa.  MuamkartopHas
nuarpamMma. M3otepmudeckoe, aauabaTHOE M MOJUTPOIHOE CKaTHe, IMoJiHas padora,
3aTpauyrMBaeMas Ha MPUBOJA  Kommpeccopa. HepocraTkm  OQHOCTYNEHYATOrO
KOMIIpeccopa.

19. MHuorocTyneH4aThbIi KOMIIPECCOP. WNunukaTopHas auarpamma.
[IpenmymiecTBa MHOTOCTYIIEHUATBIX KOMIIPECCOPOB.

20. Ucreuenue razoB. CtaninoHapHOe McTeueHue. Mcnonb30BaHue B TEXHUKE.

21. YpaBHeHne Hepa3pbIBHOCTH. [1epBhIii 3aKOH TEPMOAMHAMUKH TSI TIOTOKA.
YpaBuenue beprymm.

22. CBoiicTBa JO3BYKOBBIX M CBEPX3BYKOBBIX MOTOKOB. Coruia u aud¢y3opsl.
Corno JlaBans.

23. Ucteuenne u3 cyXHMBaromerocst cormia. Pacder TemmepaTypsl, CKOPOCTU
WCTEYEHUS U Pacxo/a.

24. Kputnueckoe ucredeHue. Pacuer Temmeparypbl, CKOPOCTH HCTEUECHHS U
pacxofa.

25. [lpoccenupoBanue ra3oB U mapoB. OcoOEHHOCTH ApOCCENINPOBAHUSA
ujeanpHOro u peanpHoro ra3oB. Ilonstue o006 »s¢pdexre Jxoynsa-Tomcona.
[IpakTyeckoe uCnoIb30BaHuE NPoLEcca JPOCCETUPOBAHUS.

26. KpyroBoit mporecc. Ilpsambie u oOpaTHble IMKIBL. BTOpoil 3akoH
TEPMOJUHAMUKH.

27. Iluxn Kapno u ero cBotrictBa. K.I1.J]. I{ukma KapHo.

28.IlonsiTHe O JABHWraTeNsX BHYTPEHHETO Cropanus. MHauwkatopHas
ayarpamma YETBIPEXTAKTHOTO KapOIOpaTOPHOTO J.B.C. Meron
TEPMOJIMHAMHYECKOTO PACCMOTPEHHMSI LIUKIIOB.

29. lukn aBuraTens BHyTPEHHETO CTOPaHUs C H30XOPHBIM MOIBOJIOM TETUIOTHI.

30. Hukn gBuraresst BHyTPEHHETO CrOpaHus ¢ W300apHBIM TOBOOM TEIUIOTHI.

31. ukn pBuratens BHYTPEHHETO CrOpaHHUs CO CMEIIAHHBIM MOJBOJOM
Ter10Thl. CpaBHEHHE UKIIOB JBUTATENIEH BHYTPEHHETO CrOPAHUSL.

32. lnarpamma coctostHusi. TpolHasi Touka U KpUTHYECKasi TOUKa. Y paBHEHUE
Knanenpona-Kiaysuyca.

33. P-v auarpamma aJis BOASHOTO mapa. BiaxHbIi, CyXoi U meperpeTsii map.
Crenenb cyxocTH mapa.

34. YpaBuenus Ban-gep-Baanbca u Bykanosuua-HoBukosa.

35. T-s quarpamma Jij1st BOASHOTO Tapa.

36. Hukn Kapno s BoastHoro napa. L{ukn Penkuna.

37. TemnopukannoHHpld UK. [loHSATHE O IMKIaX aTOMHBIX CHIJIOBBIX
YCTaHOBOK.

38. OcHOBHBIC TIOHATUSI U ONPEACIICHUS TEOpUM TeruioooMeHa. Bubl
NepeHoca TEIJIOThI: TEMIONPOBOIHOCTh, KOHBEKIIMS U U3TyUEHUE.

39. TeruonpoBoaHOCTh. [loHATHE O TemmepaTypHOM IIOJie, TpagueHTe
temneparypbl. 3akoH Pypbe. 3aBUCUMOCTh KO3(p(PHIIMEHTa TErIONPOBOAHOCTH OT
TEMIIEpaTyphl.

40. luddepenmmanbHOe ypaBHEHUE TETUIONPOBOTHOCTH. [ paHHYHBIE YCIOBUS.

41. Pemienue ypaBHEHUS TEIUIONPOBOIHOCTH ISl OTHOCIIOMHOM IJIOCKOM CTEHKHU.



42. Pemienue ypaBHEHHUS TEIUIOMPOBOAHOCTH JJisi MHOTOCIOWHOM TIIOCKOM
CTEHKHU.

43. PenieHune ypaBHEHUS TETUTONPOBOAHOCTH ISl LIMIIMHIPUYECKON CTEHKHU.

44. Vicnonb30oBaHUE METOJA TMOCJIEAOBATEIbHBIX MPUOIMKEHUN NIl pelieHus
3aJlay CTaIllMOHAPHOM TEeTIONPOBOTHOCTH.

45. KoHBeKTUBHBIM TemiooOMeH. (OCHOBHBIE TOHATUS U OINpPEACSICHUS.
VYpaBuenue Hototona-Puxmana. Kosdduiment remnoornayn.

46. Cucrema  muddepeHNUAIBHBIX  YpaBHCHWH  JJI1  KOHBEKTHBHOTO
TEIJI000MEHA. Y CIIOBHE OAHO3HAYHOCTH.

47. Tlonsitre o Teopuu moaooust. Yncna nomobus. KpurepuaabHbie ypaBHEHUS.
DuU3NYECKUIN CMBICII OCHOBHBIX YHCEJ MOI00USI.

48. KOHBEKTHBHBIM TEIJIOOOMEH TpU CBOOOJHOM KOHBEKIIMA B OOJBIIOM
oObeme.

49. KOHBEKTUBHBIN TEIJI000MEH MPH CBOOOIHON KOHBEKIIMHU B MPOCIIOMKAX.

50. KoHBEKTHBHBIN TEMIIOOOMEH NMPU BBIHYKIEHHOM TEUEHHH KUJKOCTEM.

51. TeriooOMeH Mpu KUMEHUH. DKCIIEpUMEHTaIbHble NaHHbIe. 1y3bIpbKOBOE
U MJICHOYHOE KuneHue. Bonpockl mokapHoi 6€301macHOCTH YCTPOMCTB U anmapaTos,
B KOTOPBIX PEATU3YIOTCA MMPOLIECCHI KUIIEHUS KU AKOCTEM.

52. TemnooOMeH mpu KOHAEHcaluu mapa. [lneHouHas u kamenbHas KOHJEH-
carys.

53. Jlyuncteiii TeruooOMeH. OCHOBHBIE TOHATHS M ompeaeneHus. bamanc
JYYUCTOTO TEIIOOOMEHA.

54. 3aKOHBI TEIJIOBOTO U3TyUYEHHUS.

55. JIyuucThiil TEMIIOOOMEH MEXy T€JIaMH, IPOU3BOJIBHO OPUEHTHPOBAHHBIMU
B ITpocTpaHcTBe. Pacuer 6e30macHbIX B MOKAPHOM OTHOUIEHUU PACCTOSHHM.

56. Mcnonmp30BaHMEe KpaHOB ISl 00ecredeHUsT 0€30TacHBIX PACCTOSTHHM.

57. Haznauenwue, kinaccuduKaiys 1 CXeMbl TETUIOOOMEHHBIX alapaToB.

58. OcHOBHBIC TIOJIOKEHHUSI TETUIOBOTO pacueTa TEIUIOOOMEHHBIX armnaparos.
Cpennuii TemMnepaTypHbIi HaIop.

59. Tenonepenaya yepes3 MIOCKYIO OJTHOCIONHYIO CTEHKY.

60. Tertonepenaya yepes3 MIOCKYI0 MHOTOCIONHYIO CTCHKY.

61. Termonepenaya depe3 MUIMHIPUUECKYIO CTeHKY. KpuTuueckuit auametp
TEIUIOBOM U30JISILMUH.

62. Ismenenue TemmepaTypbl HpU HECTAIMOHAPHOM peXuUMe. PerymspHbii
TETJIOBOM PEXKUM.

63. YpaBHeHHE HECTAIIMOHAPHOHN TEIJIONPOBOJHOCTH M METOJIBI €r0 PeIICHHS.
OO06001IeHHBIE TEPEMEHHBIE.

64. JIByXCTOpOHHMII MPOTrPEB CTEHKHU MPU FPAHUYHBIX YCIOBUIX 3-TO poOja.

65. HecranionapHasi TEIUIONPOBOJHOCTh MOJYOTrPAHMYEHHOIO Tejla IMpHU
CTAIMOHAPHBIX TPAHUYHBIX YCIOBHSIX.

66. OcoOeHHOCTH pelIeHusT 3a/ad HECTAIMOHAPHOW TEIUIOMPOBOIHOCTH B
noxkapHoM Jene. M3MeHeHue (u3MUECKUX NapaMeTpoOB Tel MPU HArpeBaHUU B
YCIIOBUSIX TOkKapa. BivsHUe BIaKHOCTH CTPOUTEIBHBIX MaTepuanoB. CTaHIapTHHIM
TEMIIEPATYPHBIA PEKHUM U MPEJIE]T OTHECTOUKOCTH.



6.2 MeToanka olleHUBAHUSA MEPCOHAIBHBIX 00Pa30BaTeIbHBIX JOCTUKEHU I

00yJarImmnxcs

IIpoMeskyTOYHAS aTTECTANUSA: 324eTa C OLEHKOM

I[OCTI/IFHyTLIe pe3yJabTaThbl
OCBOCHHUA TUCHHUITIINHDBI

Kpurepun oueHuBanust

IIxana oeHus.

OOyuaromuiics uMeeT
CYIIECTBCHHBIC ~ MPOOENBl B
3HaHUSIX OCHOBHOTO Y4eOHOTO
Marepualia 1o JUCIUILTHHE; HE
CIIOCOOEH apryMEHTHUPOBAHHO H
MIOCJIC/IOBATEIBHO €r0 M3JIararh,
JIOITyCKAaeT TpyOble OINMOKU B
OTBETAaX, HEMPABWILHO OTBEYACT
Ha 3a7aBaeéMble BOIMPOCHI MU
3aTPYJHSETCS C OTBETOM.

— HE PacKphITO OCHOBHOE COJCpKAHUE
yueOHOro MarepHala;

—  o0OHApyKEHO  HE3HaHHWE WU
HEMoOHMMaHue Oonbllell WM Hanbojee
Ba)KHOM 4acTH;

yueOHOro MarepHala;

— JIOMYIIEHBI OIMHMOKKA B OMpPEACICHUN
ITOHATHH, npu HCIIOJIb30BaHUN
TEPMHUHOJIOTUH, KOTOPBIC HE UCTIPABIICHBI
ocJjie HECKOJIBKUX HaBOJISIINAX
BOIIPOCOB.

Ouenka «2»
HEYJOBJIETBOPUTEIHHO

OO6yuaromuiics OKAa3bIBAET
3HaHHE OCHOBHOI'O MaTepHalia B
o0beMe, HeOOXOOUMOM IS
MPEACTOALLEH
npodeccnoHaTbHOM
NESITeIbHOCTH, TIPU OTBETE Ha
BOIPOCHI ouera 51

— HEMOJHO WM HEeNoCIeI0BaTeIbHO
PacKpBITO COJEp)KaHUE MaTepuasia, HO
MOKa3aHOo 00Illee MOHUMaHue BOMpoca U
MIPOJICMOHCTPHPOBAHBI YMCHHSI,
JIOCTaTOYHBIE TUIS JalbHEUIIero
YCBOCHHUS MaTepHaa;

— YCBOEHBI OCHOBHBIE KAaTE€TOPUU IIO

JIOTIOJIHUTEIIbHBIE BOIIPOCHl HE | paCCMAaTPUBAEMOMY U Oyenka «3»
JIOIYCKaeT IrpyObIX OMMOOK, HO | JOIOJHUTEIbHBIM BOIIPOCAM; Y 10BIETBOPUTEIILHO
UCIBITBIBACT 3aTPYJHEHUS B |—  UMEIUCh  3aTPyJHEHHS WU
II0CJIEI0BATEIbHOCTH UX | JONYIIEHbl OIIMOKM B OINpPEAETICHUN

U3JI0KEHUS; HE B MOJHOM Mepe | MOHATHM, (OpMYIHpPOBKaX  3aKOHOB,

JIEMOHCTPUPYET  CHOCOOHOCTb | UCIIPABICHHBIE  IOCIE  HECKOJIbKUX

IIPUMEHSITh TEOPETUYECKHUE | HABOJAIINX BOIIPOCOB.

3HAHUSA JUIS aHanusa

IIPAKTUYECKUX CUTYalUi.

OO6yuaronuiics [IOKa3bIBACT | - IIPOJIEMOHCTPUPOBAHO yMeHue

IIOJIHOE 3HAHHWE NPOTPAaMMHOIO | AHAJTU3UPOBATH MaTEpHaj, OJHAKO HE

Marepuania, OCHOBHOM U | BCE BBIBOJBI HOCAT

JIOTIOJIHUTEIIBHOM JIMTEPATYPBI; | ApryMEHTUPOBAHHBIA U JOKA3aTeJIbHBIN

JlaeT  TIOJHBIE  OTBETHl  HA | Xapakrep;

TEOPETHYECKUE BOIIPOCHI | — B M3JIOKEHUU JOMYIIEHbI HEOOJbIINE

Ounera W JIONMOJIHUTEJbHBIC | MPOOENbl, HE HCKA3UBILUE COJEp’KaHUe

BOIIPOCKHI, JOITyCKasA HEKOTOPLIC

HETOYHOCTH; MIPaBUIILHO
MIPUMEHSET TEOPETHUECKHUE
MOJIOKEHUS K OILICHKE
MPaKTUYECKHUX CUTYaIIHii;
JEMOHCTPUPYET XOPOIIHMA

YpOBEHb OCBOEHUS MaTepuaa.

OTBETA;

JOMYIIeHbl OJWH — JIBa HeJo4eTa MpH
OCBEIICHUH OCHOBHOTO  COJICPIKAHHS
OTBETa, WCIIPABJICHHBIE TIO 3aMEUYaHUIO
TperoIaBaTers;

JOTMYIIEHbI omMbka wiu Oojee IBYX
HEI0YETOB pu OCBEIIEHIHT
BTOPOCTETICHHBIX BOIIPOCOB, KOTOpPHIE
JIETKO HCHPABISAIOTCS 110 3aMEYaHHUIO
npenoaaBarers.

Oyenka «4» Xopouio




JlocTUTHYTBIE pe3yJIbTaThl
OCBOEHHUS THCHUILINHBI

Kpurepun onenuBanuns

IxaJja oneHus.

OO0yuaromuiicst IIOKa3ELIBAaEeT
BCECTOPOHHME U  TIIIyOOKHe
3HAHUS MIPOTPaMMHOTO

Marepualia, 3HaHUEe OCHOBHOM U
JIOTIOJIHUTEIBbHON JTUTEPATYPBHI;
[IOCJIEIOBATEIIbHO M YETKO
OTBEUYaeT Ha BONPOCHI OHIIeTa U

JOTIOJTHUTEIIHLHBIC BOIIPOCHI;
YBEpEHHO OpPHUEHTUPYETCS B
pOOJIEMHBIX CUTyalusIX;
JEMOHCTPHUPYET  CIIOCOOHOCTH
MIPUMEHSTH TEOPETUYECKUE
3HAHUS IS aHajIu3a
MPAKTUYECKUX CUTyaluu,
Jle7IaTh MPAaBUJIBHBIC BBIBOJIBI,
MPOSIBIISIET TBOpYECKHUE
CIIOCOOHOCTH B ITOHMMAaHMHU,

HU3JI0KCHUN MW HUCIIOJIB30BaHHUU
MMporpaMMHOIo Marcpuasia.

— TOJNHO  PacKpbITO  COJEpIKAHUE
Marepuana;

— Marepuall M3JI0XKEH TIPaMOTHO, B
ONPEAECIECHHON JIOTUYECKOMN
MOCJIEI0BATEIbHOCTH;

— IPOJEMOHCTPUPOBAHO CHUCTEMHOE U
riy0oOKoe  3HaHWE  MPOTrPaMMHOIO
MaTepuana;

— TOYHO HUCHOJIb3YETCs] TEPMUHOJIOTHUS;
— II0Ka3aHO YMEHHE WIIOCTPUPOBATh
TEOpETUYECKHE HOJIOKEHMS
KOHKPETHBIMU NPHUMEPaMHU, MPUMEHATH
UX B HOBOM cuTyaIuu;

—  IPOJEMOHCTPUPOBAHO  YCBOEHHUE
paHee M3Y4YEHHBIX CONYTCTBYIOLIMX
BOIIPOCOB,

c(OpPMUPOBAHHOCTh M YCTOWYHBOCTH
KOMIIETECHIINI, YMEHU U HABBIKOB;

— OTBET MpPO3BYyYal CaMOCTOSITENIbHO,
0€3 HaBOAIINX BOIIPOCOB;

— TPOJAEMOHCTPUPOBaHA CIIOCOOHOCTH
TBOPYECKH MPUMEHSTh 3HAHUE TEOPUHU
K PEILICHUIO

po)eCCHOHANIBHBIX 337124,

—  TIPOJEMOHCTPUPOBAHO 3HAHUE
COBPEMEHHOW y4eOHOM W HayYHOUH
JUTEPATYPBL;

— J0IYIICHBI OJHA — IBC HCTOYHOCTH.

Ouyenxa «5» OTINYHO




7 TpeGoBaHus K yca10BUAM peasu3anun. PecypcHoe o0ecnieueHue
aucuunannbl «Tennorexnnka»

Ilepeuenv 0cHo6HOI U OONOITHUMENLHOU YUEOHOU TUmMepamypsvl, He0OX00UMOT
07151 0C6OCHUA OUCUUNITUHDBL

a) Ocnognas 1umepamypa:

1. Tennorexnuka: Yue6. mis By3oB. / B.H. Jlykanun, M.I'. lllatpos, I".M.
Kamdbep u nap.; moxg pen. B.H. Jlykanuna. — M.: Beicin. mik., 2009. Pesxcum
oocmyna: http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-
9098-4¢254500d14d

2. M.H.AxuMoOB, A.A.Ky3bpMuH, H.H.PomanoB. TenmoTexHUKa.
NHnuBuayanbHbIE PACUETHBIC 3aJlaHUs] U PEKOMEHJAIMU 1O WX BBIIOIHEHUIO. —
CIlo.: CII6 ynuBepcurer [TIC MUC Poccum, 2014. Pexcum oocmyna:
http://elib.igps.ru/?16&type=card&cid=ALSFR-0f99efb7-cbe6-4207-a193-
682094c345al

0) /lonoanumenvras iumepamypa

1. AkumoB M.H., Ky3smun A.A., PomanoB H.H. T'azoBbie cmecu wu
TEIUIOEMKOCTh: 3aJaHusl U METOJWYECKUE YKa3aHUS IO BBIINOJIHEHUIO PacyETHOM
pabotel. / Iloxg obmeit pen. B.C. ApramonoBa. — CII6.: Cankr-IlerepOyprekuit
UHCTUTYT ['ocynapcTBeHHON npoTuBonoxkapHoit ciyx6s1 MUC Poccun, 2004. — 19
c. Pexcum oocmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-
7€69-4392-8b38-274911belbc8

2. AxumoB M.H., Ky3emun A.A., PomanoB H.H. TepmoannamMmuuecknii pacyeT
[MKJIa JBUTATEIs BHYTPEHHETO CrOpaHus: 3aJlaHus U METOJMYECKHE YKa3aHUs IO
BBINIOJIHEHUIO pacyeTHo padotel. — CII6.: Cankr-IleTrepOyprckuii MHCTUTYT
["ocynapctBennoi npotuBonoxapHoi cinyxk0e1 MUC Poccun, 2004. — 10 c. Pesrcum
oocmyna:  http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6al-af70-4b34-
93f4-4b2e8354bc96

3. AkumoB M.H., Ky3emuan A.A., PomanoB H.H. KoHuBekTUBHBII
TEIJI000MeH: 3ajaHusi M METOJMYECKHE YKa3aHWs [0 BBIOJIHEHUIO PaCYETHOU
pabotel. —  CII6.: Cankr-Ilerepbyprckuit  uHcTUTYT  ['OoCymapcTBeHHOM
npotuBonoxapuoit ciayxkost MUC Poccun, 2004. — 27 c. Pexcum oocmyna:
http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-
2ee6ddcffd44

Hpozpa.wnuoe 06ecneuenue, 6 mom uucjie l1uueH3uonnoe.

1. Microsoft Windows Professional, Russian — CrcreMHOE IIpOrpaMMHOE
obecrieuenne. OneparpionHas cucrema. [Kommepueckas (Volume Licensing)]; T10O-
BES8-834;

2. Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher) — TIlaker odwucHbix npunoxenuii [Kommepueckas (Volume
Licensing)]; 110-D86-664;


http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-9098-4c254500d14d
http://elib.igps.ru/?122&type=card&cid=ALSFR-f9e61df9-06a4-49e4-9098-4c254500d14d
http://elib.igps.ru/?16&type=card&cid=ALSFR-0f99efb7-cbe6-4207-a193-682094c345a1
http://elib.igps.ru/?16&type=card&cid=ALSFR-0f99efb7-cbe6-4207-a193-682094c345a1
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44
http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44

3. Adobe Acrobat Reader DC — IpunoskeHue A CO3IaHusS U MPOCMOTPa
3NeKTpOoHHBIX myOnukanuii B popmare PDF [becninatnas]; 110-F63-948;

4, Tenmorexauka  —  [IporpammHubIli  1a0OpaTOPHBIM  KOMILIEKC
[Kommepueckas (Full Package Product)]; [10-389-402;

5. BuptyaneHpiii  yueOHO-MeTOaMueckuii  kKoMiuiekc «TeopeTtnueckue
OCHOBBI ~ TEIUIOTEXHUKW» — OKCIEPUMEHTAIbHBIE HCCIEIOBAHUS TMPOIIECCOB

TEIJI000MeHa W TeTUIO(U3NIECKUX CBOMCTB MaTtepuanoB [becruratnas]; I110-EAD-
643;
6. YdeOHo-MeTOnuYeCKu  KOMIUIEKC  «TemnoTexHuKa-KOHTPOIb»  —

CaMOKOHTPOJIb 3HAHWUW TPU BBIMOJTHCHUM WHIWBUIYAJIbHBIX PACUCTHBIX 3aJaHui
[becrnathas]; I10-5C3-654.

Coepemennvie npogheccuonaivhvle 6A3bl OAHHBIX U UHPOPMAUUOHHO-CHPABOYHbLE
cucmemol:

1. HNudopmarmonnas cucrema «EauHoe OKHO JTOCTyma K 00pa30BaTEIbHBIM
pecypcam» [DnekTpoHHbIA pecypc]. — Pexxum poctymna: http://window.edu.ru/, noctyn
TOJIBKO TIOCIIE CAaMOCTOATEILHON PErUCTPaIINY;

2. CnpaBounas mnpaBoBasi cucteMa «Koncynbrantllmoc: CryaeHT»
[DnexTpoHHBIN pecypc]. — Pexxum noctyna: http://student.consultant.ru/, cBo60aHBIN
JOCTYIL;

3. HNudopmarmonHo-mipaBoBoit mopran «l'apaHT» [DIEeKTpOHHBIN pecypc].

— Pexxum nocrtyna: http://www.garant.ru/, CBOOOIHBIN JOCTYII.
Mamepuanvno-mexnuueckoe odecneuenue OUCYUNTUHDBL

J{nst MaTepuanbHO-TEXHUYECKOTO 00€CTICUeHUS JUCIUTUIUHBI UCTIONb3YHOTCS:

— y4yeOHble ayJIuUTOPUU [JIsi TPOBEACHUS 3aHSITHUN JIEKIIMOHHOTO THIIA,
MPAaKTUYECKUX  3aHATHA W NOPOMEKYTOUHOM  aTTECTallMM  OCHAIlCHHBIE
(KOMIIBIOTEPOM, MYJIBTUMETUNHBIN MPOEKTOPOM, SKPAHOM).

— TIOMEIIEHUS ISl CaMOCTOSITEIbHOW PabOThl OCHAIICHBI KOMITBIOTEPHOM TeX-
HHUKOM ¢ BO3MOXXHOCTBIO TTOJKIIOUCHHUS K ceT "MHTepHeT" u o0ecrieueHrueM JI0CTY-
na B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIIbHYIO CPEY OpraHUu3aIiu

— JUISL TIPOBEACHUS J1abOpaTOPHBIX paboT Mcmoiib3yercs Jadboparopusi Jlabopa-
topus TennoTexHuku

ABTopbI: Ky3emun A.A., Munkun JI.A., Pomanos H.H., [Tepmskos A.A.



