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1. MecTto mucuuniunbl B crpykrype OIIOII BO
JIMCIUTITMHBI, IPEIICCTBYIOIINE H3YICHHUIO JaHHOW NUCIMIUIMHBI (MCXO U3 (POPMUPOBAHUS ITAIIOB 110
KoMITeTeHIUsAM): O3HaKOMUTENbHAs! TPaKTUKa
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JIMCUMIUINHBL, Ul KOTOPBIX OCBOEHHME JaHHOW JUCIMIIMHBI HEOOXOAMMO Kak MpeallecTBYIOIIEe
(ucxozs u3 popMUPOBAHUS STAOB IO KOMITETEHIIUSAM):

bnok: brok 1. luciuminasl (Moaynn);

OO0s3arenbHasl UM 4YacTh, (opMHUpyeMas y4acTHHKaMHU OOpa30BaTENbHBIX OTHOIICHWH (B TOM YHCIIC
JJICKTUBHBIC I[I/ICI_[I/IHJ'II/IHBI)I 06;13aTeana;1 qacCThb,

dopma o0yueHusi: OUHas

TpymoeMKOCTh AUCITUTITMHBI
Cemect
P, Yacel Bun
B KOTOPOM .
MpEnoaacTes | 3 B ToMm uucne TpOMEHKYTOTHOH
p a4yeTHbIEC SIMHUIIBI ATTeCTaLUH
JHACITATLINHA O6mast
koHTakTHas | CPO
5 4 144 62 82 nud.3aver;
HUTOTO: 4 144 62 82
2. Komnerenuuu odyuyawuerocsi, popmupyembie B pe3yabTaTe 0CBOCHHUS TUCHUIIIIHHBI
No Mudp/
- ®dopmMupyemMbie KOMIIETEHITUN WHJICKC
) KOMIIETEHIINU
Crioco6eH y4acTBOBATh B MPOSKTUPOBAHUN TEXHUYECKUX OOBEKTOB, CUCTEM U
1 | TeXHOJIOrMYECKHUX MPOIIECCOB C YYETOM SKOHOMHUUYECKHUX, SKOJIOTUYECKUX, COLIH- OIIK-2-2
ANBHBIX U APYTUX OTPAHUUYCHUH.

B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00 YJarOITUICS JTOJKEH:

Tudp WNHpukaTopsl ZIOCTIDKEHHS KOMITe- Hludp
TEHIUH pesynbrata | Pesynbrar 00yueHus
KOMIIETEHIINH
oOyueHus
OIIK-2.1 CnocobeH cocTaBUTh a- 3HaTh:
TOPUTM OPTAHU3AIHUU BBITIOTHEHUS OcHOBHBIE TIAPAMETPHI,
paboT B mpolecce MPOSKTUPOBAHUS MOHATUSI W ONIpeJerne-
00BEKTOB He(dTEra3oBoi OTpaciu, C HUS  TEPMOJUHAMUKH;
Y4E€TOM TEXHUKU Oe30MacHOCTH U OCHOBHBIE 3aKOHBI U
OKOJIOTHYHOCTHU pacueTHble  COOTHOIIE-
OIIK-2.2 Cmnocoben coOpaTh Wuc- HUS TEPMOJIUHAMUKH U
XOJIHBIC JaHHBIC IS COCTaBIICHHS TEIUIONepe1adyn; 3aKOHBI
OIIK-2 TEXHUYECKOTO MPOEKTa Ha MPOCKTHU- 3(0IK-2) COXpAaHEHUs] MacChl |

pOBaHHE TEXHOJOTUYECKOTO IIPO-
ecca, 00BEKTA
OIIK-2.3 Pemaer KOHKpETHBIE MPO-
deccroHanbHble 3a/a4ll Ha COOT-
BETCTBYIOIIUX MPOTPAMMHEIX TIPO-

NyKTaxX, TpeJHa3HAYCHHBIX IS
MPOCKTUPOBAHUS 00BEKTOB B
HedTerazoBoii oTpaciu

KOJINYCCTBa JABHXKCHHA,
dbopMbI epenaun dHep-
TUH; OCHOBHBIC Ta30BBIC
NPOIIECCHI; YCIOBHS pa-
6OTBI TCIIJIOBBIX MAlllMH,
UK XOJIOAWIBHBIX U
TCIIJIOBBIX MalllMH, OC-
HOBBI TEOPHH TETUI000-
MCHaA, IIOHATHUC O JUHAa-
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Mudp
KOMIIETEHIIA

Nuaukatopel JOCTHXKEHUS KOMITE-
TEeHIIUU

Mudp
pe3ynbraTta
oOyJeHus

PesynbraT 00yueHus

MHYECKOM U TEIUIOBOM
MOTPAHUYHBIX  CJIOSIX,
MOHSITHE TEOPHUU TOJ0-
ous.

V(OIIK-2)

YMers:

HaBBIKAMH pabOTHI Ha
COBPEMEHHBIX cpen-
CTBaX BBIYMCIUTEIHHON
TEXHUKH; HaBBIKAMHU
MPUMEHEHUS OCHOBHBIX
3aKOHOB TEPMOJUHAMMU-
KU U TEIIonepeaayu K
PELIEHNI0O KOHKPETHBIX
MPUKIIATHBIX 3azady;
HaBBIKAMU BBITIOJIHEHUS
MaTeMaTUYeCKux  TOo-
CTaHOBOK 3a/lay; HaBbl-
KaMHU TIOJly4eHHUs aHa-
JUTUYECKUX  PELICHUU
KpaeBbIX 3aj7iayu AJsl JU-
HAaMH4ECKOI0 M TEIUIO-
BOTO MOTPaHUYHBIX
CJIOEB Ha OCHOBE BBEJIE-
HUA (poHTA Temrepa-
TYpPHOTO BO3MYILEHUS U
JOTIOTHUTEIBHBIX — T'pa-
HUYHBIX YCJIIOBUU

B(OITK-2)

Bnaners:

HaBbIKAMU DPAa0OOTHI Ha
COBpPEMEHHBIX cpen-
CTBaxX BBIYMCIUTEIHHON
TEeXHHKHU; HaBbIKaMU
NPUMEHEHHUS OCHOBHBIX
3aKOHOB TEPMOJMHAMU-
KA M TEIUIonepenadn K
PEIIEHNI0 KOHKPETHBIX
MIPHUKJTATHBIX 3azady;
HABbIKAMU BBITIOJIHEHUS
MaTeMaTUYeCKUX  IO-
CTaHOBOK 3aj/lay; HaBbI-
KaMHU TIOJydEHHUS aHa-
JUTHUYECKUX  PEHICHUM
KpaeBbIX 3a7ad JUIsd JU-
HAMHYECKOT0 M TeIuIo-
BOTO MOTPAHUYHBIX
CJIOEB Ha OCHOBE BBeJie-
HUS (poHTa TemIepa-
TYpPHOTO BO3MYILIEHUS U
JIOTIOJTHUTENBHBIX ~ Tpa-
HUYHBIX YCIOBHI




3. CTpyKTypa JTUCUMILIIUHBI
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3.1. Buabl yueOHoii padoThl M TPYA0EMKOCTh (BCEro M Mo ceMecTpaM, B 4acax)

®opMa 00yueHHsI: OUHASA

Bcero
Buj yue6HOI paboThl unoces 3145 |6[7[8[9]10|11]12
MecTpawm,
9achl
KonrakTHas paboTa, BCEro B TOM 4HUCIIE: 62 62
JIeKIuH (BCero) 24 24
-B T.4. JICKIIUU on-line Kypc 0
npaktudeckue 3anstus (113) 18 18
-B T.4. IPAKTHYCCKHUE 3aHATHUS on-line Kypc 0
naboparopasie padbots (JIP) 14 14
-B T.4. JJabopaTopHble paboThl on-line Kypc 0
KOHTpPOJIUpyeMasi CaMOCTOsITeNIbHAs paboTa (3amura 4 4
KypCOBOTO TIPOEKTa, KypcoBOil paboTHI 1 Jip. paboT
(npu HaNMY¥H))
WHas KOHTaKTHas paboTa (caaya 3auera, SK3ame- 2 2
Ha,KOHCYJIHTAINH)
npoekTHas aesrenbHocTs (111) 0
CamocrostensHas padora ooyuatomuxcst (CPO), Bce- 82 82
ro B TOM umcie: (yka3arb KoHkperHboii Bujg CPO)
BBITIOJTHEHHE ¥ MOJTOTOBKA K 3al[UTe KypPCOBOTO IPO- 20 20
€KTa WJIN KypCOBOH pabOThI
BBITIOJTHEHUE U MTOATOTOBKA K 3amute PI'P paGoTsr, 6 6
pedepara, MaTEHTHBIX UCCIIEIOBAHUI, aHATTUTHYE-
CKHUX MCCIIEIOBAHUHN U T.II
n3ydeHue yueOHOro MaTepHana, BBIHECEHHOTO Ha 25 25
CaMOCTOSTENFHYIO TPOPAOOTKY
MTOJITOTOBKA K JTA00OPATOPHBIM H/HITH MPAKTHIECKIM 20 20
3aHATHSIM
MIOJTOTOBKA K cade 3a4eTa, IK3aMeHa 7 7
WHBIE BIJBI paboT o0ydaromerocs (Ipy HaJIMIHH) 0
ocBoeHme on-line Kypca 4 4
caMoCTOsATeNbHAs MpoekTHas aesteabHocThb (CITT) 0
WUTOI'O 110 JUCHUITJIMHE 144 144

4. Conepskanue QM CHUNINHbBI

4.1. Tembl (pa3aenbl) IMCUMILUIMHBI M BU/AbI 3aHATHIA (B Yacax)

dopma o0yueHusi: OUHas

2

§ g % Tpy1oeMKOCTb, Yachl Tudp

§ 5 HasBanue temsl (pa3zaena) % pesynbTaTa 00yde-

R “ | 1|13 | JIP | CPO | Beero it
3(OIIK-2)

1 TexHuueckas TEpMOAMHAMHKA 5114 12 6 48 80 Y(OIIK-2)
B(OIIK-2)
3(OIIK-2)

2 Teopus Temmoodmena 5 6 6 4 20 36 Y(OIIK-2)
B(OITK-2)

[IpomBbImIeHHAS TETTIOTEXHUKA (TETUIOCHIIOBEIC 3(OIIK-2)

3 P 514 4 | 14 22 | Y(OIIK-2)

YCTaHOBKH) B(OTIK.2)
HUTOTI'O: 24 | 18 14 82 138




4.2. Coaep:xanue JEKIIMOHHOT0 Kypca
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IIII.

Howmep paznena

Hassanue teMEbl

TpynoeMKocCTb,

OYHas
OYHO-
3a04YHasn

1-Texnuueckas Tep-
MOJMHAMHUKa

Pacuer TennoBbBIX NOTeph B Ipouecce HATHETAHUS TOPAYero TenJIoHo-
cUTeJIsl Ipu 00padoTKe NMPU3ad0iiHON 30HbI IJIACTA

Beenenue. Ilpeamer "Tepmoaunamuka u Termionepenada’ U ero cBasb ¢
JpyruMH oTpacisiMu 3HaHUH. CoziepikaHne Kypca U ero 3HaUCHUE B TIOJTO0-
TOBKE OakanaBpa 1o HedTerazoBomy zeny. Mcropus pa3BuTus npeaMera,
€r0 poJIb B MAIIMHOCTPOCHUH, PA3BUTHN HOBON TEXHUKH M TEXHOJIOTHH

—_—

1-TexHmueckas Tep-
MOJMHAMHUKa

OcHOBHbIE OHATHS U ONpeeIeHUs] TEXHUYECKO TepMOIMHAMHKH
OCHOBHBIE IOHATHS U ONPEeNICHIS TEXHUIECKOH TepMoanHaMuKH. Tepmo-
IuHaMudeckas cucrema. OCHOBHBIE TapaMeTPBI COCTOSHUS. TepMoanHaAMHU-
yeckue nporecchl. OOpaTuMbie 1 HEOOpaTHUMEIC, PABHOBECHBIC U HEPABHO-
BECHBIE MPOLIECCHl. Y paBHEHHE COCTOSHUS UCaIbHOTO raza. CMecu uaeanb-
HBIX ra3oB. PeanbHble rasel. Temnora. Padota. BHyTpeHHsis sneprus. JH-
TaNbIHUS

1-Texuuueckas Tep-
MOJMHAaMHUKa

CyuiHOCTh U aHAJTUTHYECKOE BbIPAsKeHH e EPBOro 3aK0HA TePMOIMHA-
MHKH

CyIIHOCTh ¥ aHATTUTUYECKOE BBIPAKEHHE MEPBOTO 3aKOHA TEPMOIUHAMUKH.
TemnnoemkocTh razoB. Knaccudukamus termoeMkocTeld. Y paBHeHne Maiie-
pa. MlcTuHHAs ¥ CpeHsIsl TETIIOEMKOCTH. TerI0eMKOCTh CMeCei. DHTPOITHS

1-TexHmueckas Tep-
MOJMHAMHUKA

Kanopuueckue mapamerpsl cocrosinusi. CyIHOCTb U pa3jndHbie ¢op-
MYJHPOBKH BTOPOro 3aKOHA TePMOANHAMUKH

Kanopuueckue mapameTpsl COCTOSHUS. pv- U Ts-quarpamMmsr. CyntHOCTS U

pasnu4Hble GOPMYTUPOBKH BTOPOTO 3aKOHA TEPMOAMHAMUKH. AHATUTHYC-
CKO€ BBIp)KEHHE BTOPOTO 3aKOHA TEPMOAWHAMUKH. MakcuManpHas paboTa

1-TexHmueckas Tep-
MOJIMHAMUKA

IIpsimble U 00paTHbIE UKJIBI
[Mpsimble 1 oOpatHbIe MUKIBL. [IpsiMoii 1 oOpaTHsIii 1k Kapuo. Tepmunue-
ckuit KITJ 1 xosoaunbHbIH K03 duuueHt. 1-51 u 2-s1 reopemsl KapHo

1-TexHuueckas Tep-
MOJMHAMHUKa

IIpsimelie u o0paTHbie nUKIbL. [IpsiMoii u o0paTHeIil nukya Kapno. Tep-
vudecknii KIIJ u xosionnabHblii ko3guuuent. 1-s1 u 2-1 TeopeMbl
Kapno

AHanu3 OCHOBHBIX TEPMOJUHAMUYECKHUX IIPOLECCOB HJICAIbHBIX [a30B: U30-
XOPHBIN, 1300apHBIN, N30TEPMUICCKIN, aanadaTHbIA. [ToMUTPOMHBINA MTPO-
IIecc M ero o6o01maromee 3Ha4eHne. PacyeThl KOJWYIeCTBA TEIIOTHI U pabo-
ThI B K&K/IOM U3 NIEPEUNCICHHBIX MIPOLIECCOB

1-TexHmueckas Tep-
MOJMHAMHUKa

OO0mue cBOICTBA M YpaBHEHHSI COCTOSIHHS PeajIbHbIX ra3oB. BoasiHoii
1ap M ero XapaKTepuCTUKH

OO6mrue cBoicTBa M YpaBHEHHS COCTOSIHUS peaNbHBIX Ta30B. BoastHOi map u
ero xapaktepucTuku. CTauy MOTydeHUs TIeperpeToro mapa, pv-, Ts-, is-
JIMarpaMMbl BOJSTHOTO rapa BiaskHblil BO3IyX U €ro XapakTepUCTUKU. Y paB-
HEHHE TIEPBOT0 3aKOHA TEPMOAMHAMUKHY IS TOTOKa. PaboTa mpoTankusa-
Hus. Pacnonaraemas pabora

1-Texuuueckas Tep-
MOJMHAaMHUKa

OO0mue cBOMcTBA M YPABHEHHS COCTOSIHHS pPeabHBIX ra3oB. BoasHoii
Nap M ero XapaKTepucTUKH

OO1mmue cBOWCTBa U YpaBHEHUsI COCTOSIHUS peajIbHBIX ra30B. BoasiHOM map u
ero xapakrepuctuku. CTaJuy NOIydeHHs IeperpeToro napa, pv-, Ts-, is-
JUarpamMMbl BOJASTHOTO mapa BiakHbli BO3AYyX U €ro XapaKTEepUCTHKU. Y paB-
HEHHEe IIepBOT0 3aKOHAa TEPMOAWHAMUKH I ToToKa. PaboTa mpoTankuBa-
Hus. Pacnonaraemas pabota

2-Teopus TerioooMe-
Ha

Teopus Ten1oo6MeHa. OcCHOBHBIE MOHATHS U onpeenenus. Crocoobl
nepeHoca TeIIOTHI M BUIBI TeII000MeHa

Teopus TermoooMeHa. OCHOBHBIEC TOHATHS U oTipeeneHuns. CrocoOsI iepe-
HOCa TEIIOTH U BUIBI TetutooOMeHa. TemonpoBonHocTb. 3akoH Dypbe.
Koappuuunenr reruonpoBognocty. JuddepennuaibHoe ypaBHEHUE TEII0-
MIPOBOIHOCTH. Y CIIOBHSI OZTHO3HAYHOCTH. TeIuIoNnpoBOAHOCTE Yepes MmIoc-
KYIO0 U HWIMHAPUYIECKYIO OJTHO- U MHOTOCJIOWHYIO CTEHKY

5
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10 |2-Teopus TemioooMe- |KoHBeKTHBHBINH Temioo6MeH. OCHOBHbIE MOHATHUS U onpeneaeHus. Oc- 2

Ha HOBBI TEOPHH NOAO0US
KonBekTuBHBIN TeruiooOMeH. OCHOBHBIC MMOHATHS U onipeesieHnss. OCHOBBI
TeopuH moao0us. YpaBHEHH KOHBEKTUBHOTO TermiooOMena. Temnoorada
IIpy CBOOOTHOM M BEIHYKJICHHOM IBHKEHUH XUAKOCTH. TemnooTaga npu
KHUIIEHUH 1 KOHJCHCAINH

11 |2-Teopus temnoobme- |Tennoodmen nzayueHueM. OCHOBHBIE MOHATHS U onpeaesienust. Termio- 2

Ha nepenaya. Ilpoueccsl Tenjonepeaaun
TennooOmen nziyuenremM. OCHOBHBIE ITOHATHS U ONpeiesieHns. AGCOIIOTHO
yepHoe Tes0. OCHOBHBIE 3aKOHBI M3JIyYSHUS THSI aDCOIIOTHO YEPHOTO TeJa.
Cepoe, uBetHoe Teno. Temnonepenaya. [Ipoueccs! Temonepenayun. Temo-
nepeiaya yepes II0CKYI0 M IUIHMHAPHYECKYIO OJTHO- U MHOTOCIIOHHYIO
creHky. MHTeHCHHKanus Tertonepenayn. M3omsamus. Kpurtndeckuii nua-
METP HU30JISIIUU

12 |2-Teopus TemioooMe- |OCHOBBI pacyeTa TeIIOOOMEHHBIX aNNapaToB 1
Ha OcHoBBI pacueta TermmoooMeHHbIX ammaparoB (TOA). Knaccudukarus TOA

1 TIOPSZIOK UX pacueTa. PacueT cpeqHero TemMmeparypHoro Harmopa. Pacuer
KOHEUYHBIX TEMIIEPATyp TEIIOHOCHUTENIEH

13 |3-ITpomMsbinuieHHAs JHepreTuyecKue TONJIUBA U UX OCHOBBI TOPeHHUs 1
TerioTexHuka (termio- |Kmaccudukanus Torms. DneMeHTapHbIH cocTaB. @opmMyiiel iepecdera. Ou-
CHJIOBBIC YCTAHOBKH) |3WYECKHE M SKCIUTyaTallHOHHBIC XapaKTEPUCTUKHU TOIUTUB. OCHOBBI TOPEHHUS

TOILIUB.

14 |3-IIpomsblmineHHas TemioreHepupymouue ycTpoicraa 1
TeroTexHuKa (Temio- |KorenbHble yctanoBku. OcHOBHBIE MOHATHA. Kilaccndukanus, TeXHUKO-
CHUJIOBBIC YCTAaHOBKH) |9KOHOMHMYECKHE XapaKTEPUCTUKU U KOHCTPYKIMX KOTJIOB. TeruoBoii (sHep-

TeTUYECKHi) OalaHC KOTJIa

15 |3-IIpomsblnineHHas JlBUratenu BHyTPEHHEr0 CropaHusi 1
TeIIoTexXHHKa (Terio- |Knaccupukanus, ycTpoicTBO M IPHHLUIT padOTHI JBUTaTesIeii BHYTPEHHETO
CHUJIOBBIC YCTaHOBKH) |cropanus. [Iporeccsl cMeceoOpa3oBaHust B ABUTATEISIX BHYTPEHHETO Cropa-

HUs. MonrHocTs apurartens. KoddhpummueHTs! moie3Horo AeCcTBysI BUTATE-
neit. TemmoBoit 6ananc asurarest. CriocoOBlI MOBBIIEHNUST MOIITHOCTH JBHUTa-
tens. Hannys.

16 |3-IIpombImieHHas OcHOBBI YHeprocoepeReHust 1
TeryoTeXHuKa (Terio- |Llemu u HanmpaBieHHs TOCYAapCTBEHHOTO 00ecTIedeHHs TIOBBITICHUS Y dHek-
CHIIOBBIC YCTAHOBKH) |THBHOCTH MCIIOJIB30BAaHUS YHEPTHUH. [1yTH NCTIOIb30BaHMS BTOPUYHBIX dHEP-

TeTHYECKHUX PECYPCOB.
- HUTOrO: 24
4.3. IlepeuyeHnb J1a00OpaTOPHBIX PadoT
TpynoeMKocCTb,
qacChl
Ne o
Howmep paznena P Hazpanne nabopatopHoit paboThI .=l s
A
1-TexHuueckas TepMOAUHAMUKA 1 |H3oTepMuyecKkoe cxKaTHE YIJIEKHCJIOTO ra3a 4
H3oTepmMuueckoe ckaTHe YTISKHUCIIOro rasa
1-TexHuueckas TepMOAUHAMUKA 2 |HA3mepenne TemMmepaTypsl, AaBJIEHHSI, BIA)KHOCTH BO3- | 2
ayxa
V3MepeHne Temrmeparypsbl, JaBICHHS, BIAXHOCTH BO3AyXa
2-Teopwust TemmooOMeHa 3 |9kcnepumeHTaNBHOE onpeneeHue Ko PunmenTa 4
TEMJIONMPOBOJHOCTH METOI0M TPYObI
DKCTIepUMEHTAIEHOE OTpeieieHre Ko UIMeHTa Tero-
MIPOBOTHOCTH METOJIOM TPYOBI
3-IIpomblneHHas TEIUIOTeXHUKA (Ten- | 5 |W3y4yeHue ycTpoiicTBa KOTEJILHOI YCTAHOBKH U TelJo- | 2
JIOCUIJIOBBIE YCTAHOBKH) BOIi 3JIeKTPOCTAHIMH
M3yuenue ycTpoicTBa KOTEIbHONW YCTAHOBKU U TEIUIOBOM
IJICKTPOCTAHINH
3-IIpoMslnieHHas TEIUIOTEXHUKA (Tel- | 6 |OmnpenesieHne TEMJIO0TIAYHN OT PeaJbHBIX 00bEKTOB € 2
JIOCHJIOBBIE YCTAHOBKH) TMOMOIIbI0 MePEeHOCHBIX MPHOOPOB

6
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OnpezeneHue TEIIOOTIAYU OT PEATbHBIX 0OBEKTOB C TO-
MOIIIBIO TIEPEHOCHBIX TPHOOPOB

HUTOro:

14

4.4. [lepeyeHb NPAKTHYECKUX 3AHATHI

Howmep paznena

No
I13

TeMa nmpakTUYECKOro 3aHATHS

TpynoeMKocCTb,
Yachl

OYHas
3a04YHast
3a04YHas

1-Texunueckas
TEPMOJUHAMHKA

ITapaMeTpsbl COCTOAHNA TeJIa

Tepmuueckue napaMeTpsl COCTOSHUS Tella: 00beM, yIeNIbHBIH 00beM, TaBJIeHUE U
Temrieparypa. Buapl naBnenus: atmocdepHoe, H30BITOUHOE B pa3pexeHue (BaKy-
yM). TepMoarHaMuyaeckas U aOCONIIOTHAS TEMITEPATYPEI

[\S}

1-Texunueckas
TepMOJIMHAMUKA

HneanbHble ra3bl 1 OCHOBHBIE Ta30Bble 3aKOHBI

3akonsl boiina-Mapuorra, 'eit-Jltoccaka. Y paBHeHHE COCTOSHHUS (XapaKTepu-
CTHYECKOEe YpaBHEHHE) WACATHHOTO Ta3a, ypaBHeHHe Menaeneepa-KiamnetipoHa.
I"a3oBbIc OCTOSTHHBIC; MHANBUAYaIbHAS (yAeIbHAs) U YHUBEPCAIbHAsA. 3aKOH
ABorajpo.

1-Texunueckas
TEPMOANHAMHKA

T"a3oBble cMecH

MaccoBsie 107Hu. 00beMHBIE T0JIH. [lepeBoa MacCcoOBBIX 0JIeH B 00beMHEIe. [1e-
peBoI 00BEMHBIX JI0JICH B MacCOBBIC. [IIOTHOCTD, YACNbHEIH 00beM, KaKYIIEeCs
MOJICKYJISIPHBIE MacChl, Ta30BbIe TOCTOSHHBIE cMecH. [lapumanbHble JaBIeHHS

1-Texunueckas
TEpPMOJAUHAMHKA

Teny10eMKOCTb ra3oB

MounpHas, MaccoBasi, 00beMHas TEII0eMKOCTH. CpeTHsS M HCTUHHAS TEIIIOEM-
KOCTH. Pa3nuyatoT MICTUHHYIO U CPEJHIOI0 TEIIOEMKOCTH:

a) MOJIBHYIO - IIPH MTOCTOSTHHOM 00BEME U MIOCTOSTHHOM JIaBJICHUM,

0) MaccoByIO - PH MOCTOSTHHOM 00BEME U MIOCTOSTHHOM JIaBJICHUM;

B) 00OBEMHYIO - IIPH MOCTOSTHHOM 00BhEME U ITOCTOSIHHOM JIaBJICHHH.

Ypaeuenue Maiiepa. [Toka3zarenb aanadarthl, 3aBUCUMOCTD aJHa0aThl OT TEMIIC-

paTypsl

1-Texunueckas
TEPMOANHAMHKA

IlepBblii 3aK0H TEPMOAUHAMMKH

[lepBrrit 3aKOH TEPMOJMHAMUKH - 3aKOH COXPAaHEHUS U IPEBPALCHHS YHEPTUH.
Tlonnas sHEprUs paBHA CyMME KMHETHUECKOW SHEPTUU CUCTEMBI, TOTEHIIMAIbHON
SHEPTHH CHCTEMBI BO BHEITHUX CHJIOBBIX MOJISIX M BHYTpeHHEH sHepruu. BHyT-
PEHHSS PHEPTHUS SABIAETCS (PYHKIHEH BHYTPEHHUX ITapaMETPOB COCTOSHUS (TeM-
nepaTyphl U IaBJICHHsI) U COCTaBa CUCTEMBI. MI3MeHeHue NoTeHIMaIbHOM dHep-
THH CUCTEMBI PaBHO paboTe, COBEpIIACMOIl HaJl CHCTEMOM IIPU TIEPEMEIIICHUN €€
13 OIHOTO MECTa CHUJIOBOTO MOJISl B APYToe

1-Texunueckas
TepMOJIMHAMUKA

OcHOBHbBIE Ia30Bble MPOLECCHI

OCHOBHBIE Ta30BBIC TIPOIIECCHI: M30XOPHBIH, H300apHBIA, H30TEPMUICCKUH,
annabaTHBIN, TOJUTPOTTHBIH.

N306apHsIii mporiecc - 3akoH [eit-Jlroccaka.

M3oTepmuueckuit mpoiecc - 3akoH boins-Mapuorra.

AnmaGaTHBIN mporiecc- MPoIece MPOTEKAIIHHA 03 TeIT000MeHa ¢ OKPYXKaro-
et cpenoit. [Tokazarens agnabaThl, 3aBUCHT OT aTOMHOCTH Ta3a.
[TomuTpomnHEIA TpoIIece - B KOTOPOM yIeNbHAS TEINIOEMKOCTh OCTAETCs IIOCTO-
STHHOM BEJIMYMHOM, a JIMHHUIO MIpoIiecca Ha3bIBAIOT MOJaUTporno. [Tomurpomnst - 310
KPHBBIE, OTIMCHIBAIOIIIE T'a30BhIE IIPOIECCHI, B KOTOPHIX MPOUCXOANUT H3MCHEHHUE
BCEX TEPMOJIMHAMUYECKUX napameTpoB. [lokazarenb NOIUTPONbI

2-Teopus Temno-
oOMeHa

TennonpoBogHOCTH

CramroHapHas ¥ HecTallHOHApHAs TEIUIONPOBOAHOCTE. KoaddurieHT rero-
npoBogHOCTU. OTHOPOAHAS MJIOCKAsE CTEHKAa U MHOTOCIIOMHAS IIJIOCKAs CTEHKA.
Iununapuyeckas CTeHKa: OJHOCIOWHAS U MHOT'OCJIOMHAs.

2-Teopus Temno-
oOMeHa

KoHBeKTHBHBIH Ten1000MeH
KonektusHsli Terooomen. Koagdumument remnoornaun. 3akon Herotona-
Puxmana. EcTecTBeHHOE M BBIHYKAEHHOE IBIKEHUE (KOHBEKIHS) KHUIKOCTH.

2-Teopwst Terio-

Tenyio00MeH H3Ty4YeHHeM
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oOMeHa TemnooOMen m3nyuenneM. AGcoaroTHOE YepHoe Teno. Ctenens uepHOTHL. Koad-
(DUITUEHT W3ITYICHYSL.

2-Teopus termo- | 10 | Termtonepenaya 1

oOMeHa Koadpunment rermonepenaun. Kpurepun mogobust

- HUTOI'O: 18

4.5. Buan1 CPO
TpynoemkocTs,
qacChl
Howmep pasnena Bunx CPO x |+ 3| 3
°|°g| g

1-TexHmueckas TepMOJUHAMIKA OCBOCHHE on-line Kypca 2

1-TexHnueckas TepMOANHAMIKA MTOJITOTOBKA K CAade 3a4eTa, SK3aMeHa 4

1-TexHuueckas TepMOJUHAMIKA MTOITOTOBKA K JTAOOPATOPHBIM W/WIIH MTPAKTHIECCKIM 3aHATHIM 13

1-TexHnueckas TepMOANHAMIKA BEITIOJTHEHHE U TIOATOTOBKA K 3aIIUTE KypPCOBOTO IMPOEKTa WU Kyp- | 12
COBOM pabOTHI

1-TexHnueckas TepMOANHAMIKA H3ydeHHe yueOHOro MaTeprala, BRIHECEHHOTO Ha CAMOCTOSTEINb- 15
HYIO TPOPadOTKY

1-TexHuueckas TEpMOIUHAMIKA BBITIOJTHEHHUE U MTOATOTOBKA K 3amuTte PI'P paboTsl, pedepara, ma- 2
TEHTHBIX MCCIICIOBAHNHN, aHAINTHYECKUX UCCIICTOBAHNHN H T.II

2-Teopwust TermioodOMeHa OCBOCHHE on-line Kypca 1

2-Teopwust TermiooOMeHa MOJITOTOBKA K cJlave 3a4eTa, dK3aMeHa 2

2-Teopwust TermioodOMeHa MTOJITOTOBKA K JTJAOOPATOPHBIM W/WIIH MTPAKTHIECCKUM 3aHATHIM 4

2-Teopwus TemmoodMeHa BEITIOJTHEHHE U TIOATOTOBKA K 3aIIUTE KypCOBOTO MPOEKTa WM Kyp- | 6
COBO# paboTHI

2-Teopwus TemaoooMeHa n3y4yeHue yueOHOro MaTepHalna, BBIHECEHHOTO Ha CaMOCTOSITEIIb- 5
HYIO IPOPAa0OTKY

2-Teopwus TemooOMeHa BBITTOJTHEHHE M MOAroTOBKa K 3amure PI'P pabotsl, pedepara, ma- 2
TEHTHBIX UCCIICIOBAHUH, aHAIUTHUCCKUX UCCIICTOBAHUN U T.II

3-IIpoMbITICHHAS TEIUIOTEXHUKA ocBoeHue on-line kypca 1

(TETUIOCHUIIOBEIC YCTAHOBKH)

3-IIpoMbITIIICHHAS TEIUIOTEXHUKA MOJITOTOBKA K CAa4e 3a4eTa, IK3aMCHa 1

(TETIOCUIIOBBIC YCTAHOBKH)

3-IIpoMbITIICHHAS TEIUIOTEXHUKA MOJITOTOBKA K JIA00OPATOPHBIM U/UITH MPAKTHYCCKUM 3aHATUSIM 3

(TeTIOCHUIIOBBIE YCTAHOBKH)

3-IlpoMpITIIeHHAs TETUIOTEXHUKA BEITTOJTHEHHE U TIOATOTOBKA K 3aIUTE KYpPCOBOTO MPOEKTA MK Kyp- | 2

(TemIoCUIIOBEIE YCTAHOBKH) COBOM pabOTHI

3-IlpoMbITIIeHHAS TETUIOTEXHUKA H3ydeHHe yaeOHOro MaTepralia, BRIHECEHHOTO Ha CAaMOCTOSTEINb- 5

(TEeTIOCHUIIOBBIE YCTAHOBKH) HYIO IPOPabOTKY

3-IIpompITuIeHHAs TETIOTEXHUKA BBITIOJTHEHHUE U MTOATOTOBKA K 3amute PI'P paboTsl, pedepara, ma- 2

(TemIoCHIIOBEIE YCTAHOBKH) TEHTHBIX MCCIIeTOBAHNH, aHAINTHYECKUX UCCIIETOBAHUN H T.II

- HUTOI'O: 82

TeMbl JIS1 CAMOCTOSTEJILHOH PA00THI 00y4AIONIUXCH

Pazoen 1. Texnuueckas meDMO()MHClMMKa

Pacyer TemnoBbIX MOTEPh B MPOIECCE HATHETAHUS FOPSYETo TEIUIOHOCUTENS TpU 00paboTke mpu3adoii-

HOI 30HEI TUIaCTa

Paszoen 2. Teopus mennioobmena

Pacyer TemnoBbIX MOTEPh B MPOIECCe HATHETAHUS FOPSYETo TEIUIOHOCUTENS Tpu 00paboTke mpu3adoii-

HOI 30HEI TUIACTa

Paszoen 3. Ilpombluinennas meniomexHuka (menfzocwzoeble VCWIGHOGKM)

8
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Pacuer TeroBbIX MOTEPh B MPOLIECCe HATHETAaHHS TOPSIUETo TEIUIOHOCUTENS TpU 00paboTKe npu3adoii-
HOM 30HBI ITIACTa

5. ®opmMbl TeKylIero KOHTPOJISI YCIIEBAEMOCTH U MPOBEJICHUS MPOMEKYTOUYHOM aTTeCTAlUM

[lepeyeHb OLIEHOYHBIX CPEACTB TEKYIIETO KOHTPOJISI M MPOMEXKYTOYHOM aTTECTallMu MO JUCIH-
ruHe npuBeaeH OoHie OLIeHOYHBIX CPeACTB (Mpuiiokenue b).

6. YueOHO-MeTOAMUYECKOE M NH(POPMALMOHHOE 0O0ecnevyeHHe THCHUILINHBI

6.1.YueOHO-MeTOAMYECKOE 0O0ecIeueHne
Ceenenust 00 00€CTICYCHHOCTH TUCITUTIIIMHBI OCHOBHOM, JOTIOJITHUTEIBHOW U Y4€OHO-METOIMUECKON
nuteparypoii npuseaeHsl B popmax Ne 1-VJI u Ne 2-VII (mpunoxxenue A).

6.2.1lepeuyeHp coBpeMeHHBIX NPOdecCHOHANBHBIX 0a3 AaHHBIX U HH(OPMALMOHHBIX CIpa-
BOYHBIX CHCTEM, PEKOMEHYeMbIX JJIsl 0CBOCHHS JUCIHUILJIHHBI

Ha3zBanus coBpeMeHHBIX MPO(hecCHOHANBHBIX 0a3 JaHHBIX U WHpOpMaIIU- CoBUIKH Ha
OHHBIX CITPABOYHBIX CUCTEM, o
O(UITATIEHBIC CAUTBI
PCKOMCHAYCMBIX IJII OCBOCHUW S NUCHUIIJIMHBL
eLIBRARY.RU - nayuHas snekTpoHHasi Oubianoreka https://elibrary.ru/
bubnuoreka cripaBounbix matepuaioB Wikipedia http://wikipedia.ru
JlucTaHonHoe o0y4eHue http://do.rusoil.net/
Kypuan "Hedrerazosoe neno"” http://www.ogbus.ru
DnekTpoHHO-O0nbIMoTeHas cucrema "Mudpa-M" http://znanium.com/
DnekTpoHHO-O0nbIMoTeHas cucrema "Jlanp" http://e.lanbook.com/
Onekrponnsld karanor YIHTY B nuntepuere http://www.bibl.rusoil.net/
HOpuanyeckuii caiit "KoHcysprant miroc” http://www.consultant.ru/

7. MarepuaibHO-TEXHUYECKO€E o0ecnedeHne I CIUNINHBI

7.1. IlepedyeHb cnenuadbHbLIX ayJAMTOPUiIl, KAOMHETOB, JA0OPATOPUIl U NP., UCIOJb3yEeMBbIX
NPH peau3auuy JUCUHUIIMHBI C IlepeYyHeM OCHOBHOI'0 000py10BAHMSA

Ne Howmep

OMELLLE OCHAIlIEHHOCTE ITOMENIEHU HaumenoBanue
e 11\{4141;1 (mepeyeHb OCHOBHOT'O 00OPY/IOBAHU) [IOMEILICHUS
1 1-102 Kommerotep B komrutekte Intel (MoruTop LG,ki1aBa ITomemenune nns
Genius.mbrmeGenius,ceteB.pa3setB Bu(4);Kommerorep B c60- CaMOCTOSITENIbHOM
pe(xect.quck3,5,mat.uata,MoHUTOPpA CER ,onep.nmamsith, poir,kinas.Meius )(1); ] | paboTsl — yKoM-
OCTYTI K AJIEKTPOHHOH HH(pOpMaIIMOHHO-00pa3oBatensHoi cpene (Kopmoparus- TJIEKTOBAHO CTICIIH-
Has nHpopmarmoHHas cucremMa YIHTVY); JlocTyn B HHTEpHET; aJTM3UPOBAHHOMN
(yuebOHOI) MeOe-
JIBI0, OCHAIIICHO
KOMITBIOTEPHOH

TEXHUKOM ¢ BO3-
MOXHOCTBIO MO/
KITFOUCHUS K CETH
«HTEpHET» U
obecrieueHo J10CTy-
TIOM B DJICKTPOH-
HYI0 HHpOpMAITH-
OHHO-
00pa3oBaTeNbHYIO
Cpeny opraHu3a-
ITIH.




13927333

1-121

3D IlpunTep Anycubic 4 max pro(1);daruux nasnennss MUJIA-AN-12311-BH-
¥2-0,5/10MIT1a-01-M20-B(1);Monens.8-it munmuHapoBsiid ABuTaTeh(1);MoHUTOp
Acer AL1516A TFT 15"**(1);Monutop LG L1918S-SN**(1);Hacoc UP 15-14 D
(1/2") B80(1);Cuctemusiii 6mox Intel Pentium 4 631.512Mb**(1);TepmocTtar
ABTOMATHYECKUH MPEIN3NOHHBINA IS ONIpeeTICHIS KHHE-
MaT.Bsi3kocTh(1);YcranoBka YYITH-2m(1);Dkpan 1is mpoekTopa HACTCHHBIH
pynournbiit 180*180cm(1);bapomerp bpur BM 91212-M;bapomerp bpur BM
91229-M;briToBoi1 KOHIUIIMOHEP; BatmeTp 2 wiT.;atunknasienus MU A-TN-
12311-BH-Y2-0,5;13mepurens temnoemkoctu UT-C-400;13meputens Terioem-
koctu UTOM-1M;Kommerotep Celeron 400;Kommerotep AT 486;/1abopaTopHoe
obopynoBanue Juis taboparopuu: "TemiorexHuka u TepMmouHaMuka” ;Mo iesb.
8-it munuaaposerit nuratenb;Hacoc UP 15-14 D;Ilnakater (750%1070) no y4. p.
7 wr.;[nakatsl mo yuebHo-MeTox. padore 3 mrt.;[Totennomep P-
306;ITorernmomep IBM-2-09;ITorenimocrat; TepMocTaT aBTOMaTHIESCKHH TTpe-
[IU3UOHHBIN TS OTIpeIeNIeHUs] KHHEMAT. BI3KOCTH; Y CTaHOBKH "M ccienoBanue
nzotepmuueckoro cxkatust CO2 ¢ pazossiM niepexonom"; "HceciaenoBanue KoH-
BEKTHBHOT'O TEIUI00OOMEHa B pa3n4IHbIX cpenax"; "McecnemoBanue kodddummenrta
TETIONPOBOAHOCTH CTAIIMOHAPHBIM M HECTAITMOHAPHBIM MeTooM"; 'Y cTaHOBKa
0 HCCieoBaHuI0 TeTur,dake MoaeM; DJIIEKTPOHHBIN aBTOMATHIECKUH MTOTEHITHO-
Mep; CTOJIBL, CTYJIbS

JlabopaTopust —
OCHareHHas 1abo-
paTopHBIM 000pY-
JIOBaHHEM, B 3aBH-
CHMOCTH OT CTeIe-
HH CJIOKHOCTH.

1-121

3D IlpunTep Anycubic 4 max pro(1);daTuux nasnenns MUJIA-AN-12311-BH-
¥2-0,5/10MI1a-01-M20-b(1);Monaens.8-it nunuaapoBerit qurateins(1);Mouutop
Acer AL1516A TFT 15"**(1);Monutop LG L1918S-SN**(1);Hacoc UP 15-14 D
(1/2") B80(1);Cucremnsrii 65ok Intel Pentium 4 631.512Mb**(1); TepmocraT
ABTOMATHYCCKUI MPEIU3UOHHBIN JJIsl ONPEICIICHIS KHHE-
MaT.Bsi3kocTh(1);YcranoBka YYITH-2m(1);Dkpan nis mpoekTopa HACTCHHBIH
pynonusiit 180*180cm(1);bapomerp bpur BM 91212-M;Bbapometp bpur BM
91229-M;BbriToBO# KOHTUITMOHEP; BatMeTp 2 mT.;/atunknasnenns MU A-TN-
12311-BH-Y2-0,5;13mepurens Temoemkoctu UT-C-400;3meputens Termioem-
koctu UTOM-1M;Kommsiotep Celeron 400;Kommetotep AT 486;JTabopaTopHoe
obopymnoBanue a1 taboparopun: "TermmoTexHuka U TepMoarnHamMuka” ;Moienb.
8-it munuuaposerit nuratens;Hacoc UP 15-14 D;Ilnakater (750%1070) no y4. p.
7 wr.;[nakats! mo yuebHO-MeToA. padore 3 mrt.;[loTennomep P-
306;ITorenmomep IBM-2-09;ITotennuoctat; TepMocTar aBTOMaTH4eCKuil mpe-
UM3UOHHBIN JJIs onpeieNieHus] KUHEMAaT. BSI3KOCTH; Y cTaHOBKH "HccienoBanue
n3orepmudeckoro cxarus CO2 ¢ ¢pa3oBeiM nepexonom”; "HccnenoBanne KoH-
BEKTHBHOI'O TEIUI0OOMEHA B pa3nuuHbIX cpenax’; "MccnenoBanue koadduipenta
TETIONPOBOAHOCTH CTAIIMOHAPHBIM W HECTAITMOHAPHBIM MeTooM"; 'Y cTaHOBKa
0 HCcienoBaHuIo TeTur,dake MoaeM; DIEKTPOHHBIN aBTOMATHIECKUH MTOTEHITHO-
mep;1Tkad(b1) 11 XpaneHus

ITomermienus s
XpaHeHUs U Mpo-
(uIaKTHIECKOro
00CITy)KUBaHUS
y4eOHOro 000py-
JIOBaHHS

1-321

IP-xamepa KCM-3911(6);Jlammia ¢ opuHIHAIBEHBEIM MOYJIEM IS TPOEKTOPa
EPSON EB-X12(1);Monutop XK Acer V22 3HQBB(1);Hoyr6yk Sony Vaio Sve
1713E1R/B(1);Cepsep INTEL(1);Cepsep Intel(1);Cepsep Kiamac(1);Cepsep B
coope INTEL SR2612URR(1);111kad MOHTa>KHBIH TeIEKOMMYHHUKAIIMOHHBIN 19"
HarnosbHEIH (600*1000%2055)(1);1kad(b1) anst XpaneHus

Tlomemenust ass
XpaHeHHs U Mpo-
(bUmaKTHIECKOTO
00CITy)KUBaHUS
y4eOHOTO 000pYy-
JIOBAHUS

10
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1-402

WuTepaktusHas cucrema Panasonik Elite Panaboard ¢ mpoekropom
Vivitek(1);Kommprotep B kommut.Intel Core3.1(morutop19" PHILIPS, knaB
Genius.mMprmeGenius)(1);IIpoexrop (kab6. 402)(1);Crenn "CtpyKkTypHO-
norudeckas cBsa3p"(1);Hoyroyk ASUS K501J T3100/2G/250G/DVD-SMulti 15.6
HD;YuebHo-HarasaHbIe TOCOOUS 1O TUCITUIUINHE,HA00p TEMOHCTPAIIMOHHOTO
obopynoBanusi; CTONEI, CTYTIbS;

VYuebHast ayquTo-
pust Tt IpOBeIe-
HUS 3aHATUH JIEK-
[OHHOT'O THMA —
YKOMILIEKTOBaHA
CHeHaI3UPOBaH-
HOM (yueOHOM)
Mme0enbio, Habopom
JIEMOHCTpanOHHO-
ro 000pyJIOBaHUS U
y4eOHo-
HATJIAHBIME [TOCO-
OusMH, obeceun-
BAIOI[MHU TEMAaTH-
YeCKHUe UILTI0CTpa-
{11, COOTBETCTBY-
fo1ye pabouumM
y4eOHBIM MPO-
rpamMMam JTUCIIH-
IMH (MOJTyIieit).

1-410

Kommerotep B komrutekte Intel (MoruTop LG,ki1aBa
Genius.mbimbGenius,cereB.pazserB Bu(9);Croibl, cTyibs

YuebHast ayquTo-
pyst IUTsE IpOBeJie-
HUS TPYIIIOBBIX H
WHIUBUAYAITbHBIX
KOHCYJIbTalluil

1-410

Kommerotep B kommuiekte Intel (MoruTop LG,ki1aBa
Genius.MermbGenius,ceteB.pa3BeTB Bu(9);Ctomsl, cTybs

VYuebHast ayquTo-
pust 17Tt IpOBeie-
HHSI KypCOBOTO
MPOCKTUPOBAHHS —
YKOMILIEKTOBaHA
CTeHaI3UPOBAH-
HOW (yueOHOM)
MeOeIbI0, TEXHH-
YECKUMH Cpejl-
CTBaMHU 00y4eHHs

1-411

Kommnerotep B kommuiekte Intel (MonuTop LG,kinaBa
Genius.mpimbGenius,ceteB.pazsers Bu(1); MynsTiMenniiaeiii npoextop Epson
EB-X12 (1024*768)(1);®Poroctena "Kadenpa MEXaHUKH U TEXHOJIOTUU MAIIUHO-
crpoenns”(1,2m*1,2m)(1);Dkpan a1t npoeKTopa HACTEHHBIN PYIIOHHBIN
180*180cm(1);Ctoubl, cTYIbs

VYuebOHast ayuTo-
pust 471 TIpoBee-
HUS 3aHSTHI cCeMu-
HapCKOT'o THIa —
YKOMILJIEKTOBaHA
CHeHaIN3UPOBaH-
HOM (yueOHOM)
MeOENbI0, TEXHHU-
YECKUMH Cpeji-
cTBaMH 00y4eHHsI.

1-411

Kommerotep B kommutekte Intel (MoruTop LG,ki1aBa
Genius.mbimbGenius,ceteB.pazsers Bu(1); MyneTumMenniineiii npoextop Epson
EB-X12 (1024*768)(1);®Poroctena "Kadenpa MEXaHUKH U TEXHOJIOTUU MAIIUHO-
crpoenns”(1,2m*1,2m)(1);Dkpan a1t poeKTopa HACTEHHBIN PYIIOHHBIN
180*180cm(1);CTonbl, CTYNBS

VYuebHast ayquTo-
Pyt U1 TEKYIIEero
KOHTPOJISL U TIPO-
MEXXyTO4HOM aTTe-
CTaIlH — YKOM-
TUICKTOBaHa CIICIH-
aTM3UPOBAHHOMN
(yuebOHOI) MeOe-
JbI0, TEXHUYECKH-
MH CPEACTBaMHU
00y4JeHUsI.

7.2. TlepevyeHb JUNEH3NOHHOTO H CBOOOIHO PACHPOCTPAHSIEMOro NMPOrPaAMMHOIO odecreve-
HHS1, HCTIOJIb3YEeMBbIX B Y4eOHOM MpoIecce MPH 0CBOCHHH THCIMILJIMHBI

Ne

IIII.

JInieH3uoHHast YMcToTa

Haumenosanue [10 (pPEeKBU3UTHI JTUIEH3UH,CBUIETENBCTBA O TOC. PETUCTPALMK U

T.I., CPOK JICHCTBUS)

11
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. JInieH3noHHast YMcTOTa
- Haunmenosanue 110 (pPEeKBU3UTHI TULEH3UU,CBUACTEIIHCTBA O TOC. PETUCTPALIUU U
- T.I1., CPOK JICHCTBHUS)
1 AVP Kaspersky Lab Jara Bergaun numensun 18.01.2013
2 eLIBRARY.RU Jara Bergaun nmunensuun 26.11.2012
3 Microsoft Office 2003 Suites Jara Beigaun nunen3uun 26.11.2012
4 I?Aflfécfe{:ggoof;s;mnal Plus 2010 Jarta Bergaum nunensuu 26.11.2012
5 | Office 2007 Open License Jata Bergaun munensun 10.12.2009, IMoctapmuk: 3A0 "CodrJlaita Tpeiin"
6 Windows Professional 7 Russian Jara Bergaun nmunensuun 07.03.2012
7 Windows XP Professional Russian Jarta Beigaun nunen3uun 26.12.2002
8 | ArtuBupyc Kaspersky Jara Bergaun munensun 27.10.2010
9 KOHCY THTaHT-ILTI0C %[;iznlzfl;lffqn munensuu 01.01.2000, TTocrasmmk: OOO Kommnanwus Ipasa

8. Opranusanus o0y4yeHus JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM 310POBbS

JIis U1 ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/10pOBbs, 00ydaroluxcs 1Mo JaHHON o0pa3oBaTesb-
HOU mporpamme, pa3padaThiBaeTCsi MHAUBUAYAIbHAS MIPOrpaMMa OCBOSHUS AUCIMILTUHBI C YIETOM OCO-
OCHHOCTEH MX MCUXO(U3UUECKOTO Pa3BUTHUS, X WHIUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS 3]I0pPO-

Bbil.

12
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Ipunoxenne A
®opma Ne VJI-1
CBEJEHUA
00 o0ecreYeHHOCTH JUCHHUIINHBI OCHOBHOM M 10NOJTHUTEJIBLHOM YueOHOM JIuTepaTypoit

HaumenoBanue aucnumiussl; (687) TeriorexHuka

Hanpasnenue noarorosku (crenmansrocts): 21.03.01 HedrerazoBoe nemno

Hamnpasnennocts: Ipoduiab « IKCIIyaTaiys ¥ 00CIyKUBaHUE 00BbEKTOB JIOOBIYH HE(DTHY

®opma 00yueHus: OUHAS;

Kagenpa, obecrieunBaromias npenoaaBaHie JUCUUILIMHBI: MeXaHnKa U TEXHOJIOTUs MamuHocToperus (MTM);

Cemect | =
£ o 2. = % S
- : ° 2g2gE S £
a3HaA4YCHUC 9} o =R

Tun .| 5| E| ¢ Bubnuorpadguueckoe onucanue o T E 5 E 22
Y4eOHBIX U3JaHUN | & | § | & = Q953 ¢gF z
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OcHOBHas TUTEpaTy- s m3y4enus Teo- 5 Kpyrnos, I'. A. Termorexnaunka : yae6Hoe mocobue / I'. A. Kpyrios, P. 1 http://www.e.lanbook.com | 1.00

pa puu; . bynrakosa, E. C. Kpyrnosa. — 3-e u3n., ctep. — Cankr-IletepOypr
: Jlans, 2020. — 208 c.
JomomHuTenpHas Jis m3y4yenus Teo- 5 Temnorexuuka: Yuebnoe nocobue / B.A. Kyaunos, 9.M. Kapramios, 1 http://www.znanium.com 1.00
auTeparypa puu; E.B. Credanrok. - M.: KYPC: HUII UHOPA-M, 2015. - 424 ¢

ITpumeuanue — I'padsr 1-5,8 3anonusiores kadenpoii, rpadot 7 1 9 - Gubanorexoit
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®dopma Ne VJI-2
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Jst Beimostaenust CPO;[{nst | 5 TepMonuHaMuKa U TeIUIONEpeada: yaeOHO-METOANIECKOe TIOCO0HEe K IPOBEIECHIIO 1 0 http://bibl.rusoil.net | 1.00
BBITTOJTHEHUS TPAKTUYECKUX MIPaKTUIECKUX 3aHATHN U CAMOCTOSITETLHBIX padoT /coct.: M. ®@. Nanmymnuna, O. B.
3aHATUH; dunmmonoB. - Yda : YITHTY, 2021.
JIs BBITTOJIHEHHS J1abopa- 3MepeHHe TEMIIEPATYPBbI, AaBJICHUS U BIAKHOCTH BO3/yXa : y4eOHO-METOANIECKOE ://bibl.rusoil.ne .
pl| 60p 5 Uzmep paryp yxa : yueb 1 0 http://bibl Lnet | 1.00
TOPHBIX PaboT; MocoOue K BBIMTOJIHEHUIO TabopaTtopHoi padoTel Ne 2 /cocT.: U. ®@. Nanmuymnuaa, O. B.
Ounumonos. - Ya : YTHTY, 2023. - 869 Ko.
Jlns BeIMONHEHMS Tabopa- 5 Temnonepenaya : yaueOHO-METOJUUECKOE TOCOOUE K BBITIOHEHHUIO JTAOOPAaTOPHBIX pa- 1 0 http://bibl.rusoil.net | 1.00
TOPHBIX paboT; 60t Ne 3, 4 / coct.: . ®@. 'amnymumna, O. B. ®unmumonos. - Ya : YITHTY, 2023. - 866
K®6.
Jlns BeIONTHEHMS JTabopa- 5 DHepreTHYeckoe 00CIeI0OBaHNe 3aHUN 1 COOpYKeHUit. [IpubopsI 1 MeToANYECKOe 1 0 http://bibl.rusoil.net | 1.00
TOPHBIX PaboT; oOecrieucHHE : Y9eOHO-METOINIECKOE MTOCOOHE K BBIMOTHCHHIO Ta00PATOPHBIX paboT
Ne 6,7/ coct.: Y. @. lanmynnuaa, O. B. ®unumonos. - Yéa : YTHTY, 2023. - 607 K6.
J1J1s1 BBITIOJTHEHUS KypCO- 5 Pacuer TeroBbIX MOTEPh B POIecce HarHETaH!s TOPSIYero TEIIOHOCHTENS ITpH 00pa- 1 0 http://bibl.rusoil.net | 1.00
BBIX paboT (ITPOEKTOR); 00TKe PU3a00HHOM 30HBI IJIACTA | YIeOHO-METOIUIECKOE MTOCOOUE K BHIITOJTHEHUIO
KypcoBoi pabotsl / cocT.: . @. lammynnuna, O.B. ®mmmonoB. - Yda : YTHTY,
2021. - 1,04 Mo.
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s eimmonuenus CPO; s Teopus TemmooOMeHa : y4eOHO-METOAMYCCKOE TTOCOOHE K MPOBEACHUIO MPAKTHYCCKUX http://bibl.rusoil.net | 1.00
BBITIOJTHEHUS TTPAKTUYECKHUX 3aHATHH U CAMOCTOSTEIBHBIX paboT / coct.: Y. @. Nammymnuaa, O. B. ®unnmMoHOB. -
3aHATHUH; Yoa: YITHTY, 2021. - 984 K6.
Jlist BBITIONTHEHWS JTabopa- W3oTepmurdeckoe c:kaTHe YIIIEKHUCIIOTo Tra3a | y4e0HO-MEeTOANIeCKoe Mocodne K BBI- http://bibl.rusoil.net | 1.00
TOPHBIX PaboT; moJTHeHHU!o TaboparopHoi paboTsl Ne 1 / coct.: U. ®. Nammymmaa, O. B. ®unmnMmoHOB. -
Yoa: YITHTY, 2024.
Jlist BBITIONTHEHWS JTabopa- N3ydenne ycTpoicTBa KOTEIHHONW YCTAHOBKH U TETUIOBOM AJIEKTPOCTAHIINH : y4eOHO- http://bibl.rusoil.net | 1.00
TOPHBIX PaboT; METOJIMYECKOE MTOCOOHE K BBIMMOIHEHUIO JTabopaTopHoi pabotel Ne 5 / coct.: U. ®. I'a-
muymaa, O. B. @unumonos. - Yéa : VITHTY, 2023. - 364 K6.
Jlist BBITIONTHEHUS JTabopa- N3ydenne ycTpoicTBa KOTEIHHONW YCTAHOBKH U TETUIOBOM AJIEKTPOCTAHIINH : yI4eOHO- http://bibl.rusoil.net | 1.00

TOPHBIX paboT;

METOIMUECKOe 1T0cOoOHEe K BHIIOIHEHHUIO JlabopaTtopHoil padoTsl Ne 5 /cocr.: U. @. I'a-
mnyiuirHa, O. B. @unumonos. - Ya : YIHTY, 2023. - 364 K6.

Ipumeuanue — I'padsr 1-5,8 3anonusiores kadenpoii, rpadet 6,7 u 9 - dbubanorekoit
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1. Ilacnopt ¢oHIa OLIEHOYHBIX CPEICTB
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[TokaszaTenu noctmxe- Buz
No Kontpomupyemsie paznenst | [udp pesynb- Nuaukatop 1oCTHXEHUs OIIEHOY-
PesynpraTt 00ydeHus . HUS pe3yabTaToOB OCBOE-
/1 (TeMbI) TUCITUTTUHBI Tara 00y4yeHus KOMIIETEHIINH o HOT'O
HUS KOMIETEHIIUH
CpeacTBa
1 TexHudeckas TepMOJAUHA- B(OIIK-2) Ocnouble mapametpsl, | OIIK-2.1 CniocoGeH co- BIIQZICET OCHOBHBIMU 110- | Jlokazn,
MUKa MOHSTHSI U OTIPEJICNIEHUsI | CTaBUTh aJITOPUTM Opra- HSITUSIMU 3aKOHOB Tep- cooore-
TEPMOJIMHAMMKH; OCHOB- | HU3AIIUH BHITIOJIHEHUS pa- | MOJMHAMHKH, yMEET HUE
HBIE 3aKOHBI M pacueTHble | OOT B Mpoliecce MPOEKTU- | aHaIU3upoBaTh Tekymue | [Incbmen-
COOTHOILIEHUS TEPMOAM- | POBaHMS OOBEKTOB He(Te- | 3HAUCHUS (PU3UUECKUX HBIN U
HAMUKHU U TeIUIoNepeaayuu; | Ta30BOM OTpaciu, ¢ yue- napaMeTpoB. YCTHBIN
3aKOHBI COXPAHEHHS Mac- | TOM TEXHHUKH Oe30I1acHO- orpoc
Chbl U KOJINYECTBA JIBUXKE- | CTH U SKOJIOTHYHOCTH
HUs; GOPMEI Iepeaadn OIIK-2.2 CriocobeH co- criocobeH cobpaTh He- Jlabopa-
DHEPI'MHU; OCHOBHBIE Ia30- | OpaTh UCXO/HBIC JaHHBIE | O0XOAWMBIC JaHHBIC OC- | TOpHAs
BbI€ IIPOLIECCHL; YCIOBHA | JJIsi COCTABIICHHS TEXHHU- HOBHBIX TEPMOJUHAMU- | paboTa
pabOTHI TEIUIOBBIX MAIIMH, | YeCKOTO MPOEKTa Ha MPO- | YecKHe napaMmeTpoB s | [TucbMeH-
LUKJIbI XOJOIWILHBIX U | eKTUPOBAaHHME TEXHOJOTH- | POBEIEHUS HEOOXOM- | HBIM U
TEIUIOBBIX MAIlIMH; OCHOBBI | YECKOTO MPOIecca, 00bEK- | MBIX PAacUeTOB; Ha3blBa- | YCTHBIH
TEOPHH TEINIOOOMEHA; 1Mo- | Ta €T OCHOBHBIE Ta30BbIC orpoc
HSITUE O JUHAMUYECKOM U NPOIIECCHI; HA3bIBACT
TEIJIOBOM MOTPAaHUYHBIX (a3oBbIE COCTOSIHUSA BO-
CJIOSIX, IOHSTHE TEOPUU JTbl 1 OCHOBHBIE Mapa-
noJ00usl. METPHI BOJIBI U BOJSIHOTO
napa; Ha3bIBaeT BUbI
KaHAJIOB IIEPEMEHHOTO
CEUEHUs; Ha3bIBAET CIIO-
coOBI MepeIayu Terio-
BOW SHEPIUHU; paCcCKa3bl-
BAeT MPUHLUI pabOTHI
TEIUIOBBIX MallIUH U XO-
JIOJIUTBHBIX YCTAHOBOK.
OIIK-2.3 Pemaet KoH- JlaeT OINpeEIECHUs OC- KypcoBas
KpeTHbIE PO eCCOHANb- | HOBHBIX TEPMOJUHAMU- | paboTa
HBIC 3a]]a4d Ha COOTBET- YECKHX MPOIIECCOB UJie- | (ITPOEKT)
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3(OIIK-2)

CTBYIOILIUX MPOTPaMMHBIX

AJIbHBIX T'a30B U 3aIIUCHhI-

ITucemen-

IPOAYKTax, MpeIHa3Ha- BaeT 3aBUCUMOCTH OC- HBIA U
YEHHBIX JIJIS1 IPOEKTUPO- HOBHBIX ITApaMETPOB B YCTHBIN
BaHMs 0OBEKTOB B HE()Te- | HUX; 3aIHCHIBACT OC- orpoc
ra3oBOU OoTpaciu HOBHBIE (POPMYITBI OC- Pazno-

HOBHBIX 3aKOHOB TE€pPMO- | YpOBHe-

TUHAMHKU; paccKa3blBa- | Bble 3a/1a-

€T 0 croco0ax onpene- | 4d U 3a-

JIEHUs] OCHOBHBIE TEp- TaHus

MOJIMHAMUYECKUX Mapa-

MeTpax BOJIbI U BOASHO-

0 Tapa; XapakTepu3yeT

U3MEHEHHE TePMOINHA-

MUYECKHX MapaMeTpoB

ra3zoBOro roToka, Xapak-

Tep TEYCHHs ra3a yepe3

coruta u qudPy3opsr;

packa3bIBaeT 00 OCHOBaX

porecca Ipoccenupo-

BaHus U 3 dekre [[xoy-

ns1-ToMCoOHa, 3alKiChIBa-

eT kodpdumuent Jxoy-

ns1-ToMcoHa.
OIIK-2.1 CriocobeH co- Ha3bIBA€T OCHOBHBIC Joxmnan,
CTaBUTh aJITOPUTM Opra- TEPMOJMHAMHYECKHE coooe-
HU3ALMU BHIMIOJTHEHHS pa- | MapaMeTphbl U OCHOBHEIE | HUE
00T B IIpo1ecce MPOEKTH- | 3aKOHBI TepMOAUHAMUKH | [TuceMmen-
poBaHusl 00BEKTOB HE(Te- | U TeIIoNepesayy; HBIN U
ra3oBOi OTpaciu, ¢ yJe- Ha3bIBA€T OCHOBHBIC ra- | YCTHBIN
TOM TEXHUKHU 0€30IIaCHO- | 30BBIE MPOIIECCHI; HA3bl- | OMPOC

CTHU U 3KOJIOTUYHOCTH

BaeT (ha3oBbIE COCTOS-
HHUA BOABI U OCHOBHBIC
napa-MeTpbl BOZBI M BO-
JISTHOTO T1apa; Ha3bIBAeT
BUJIbI KAHAJIOB MTEPEMEH-
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V(OIIK-2)

HOT'O CEYCHMsI; Ha3bIBAET
CIocOOBI TIepeauu Ter-
JIOBOM AHEPIruu; paccka-
3bIBACT NPUHIUIT pa6OTLI
TEIUIOBBIX MallINH U XO-
JIOAUJIBHBIX YCTAHOBOK.

OIIK-2.2 CnocobeH co- JIaeT OTIPEeICTICHUS OC- Jlabopa-
OpaTh UCXOMHBIC TaHHBIE | HOBHBIX TEPMOJMHAMU- | TOpHAs
JUTSL COCTaBJICHUS TEXHH- YECKHX TPOIIECCOB uae- | paboTa
YECKOT0 MPOEKTa Ha MPO- | allbHBIX Ta30B U 3amuchl- | [IucbMeH-
E€KTUPOBAHHME TEXHOJIOTH- | BAaeT 3aBHCUMOCTH OC- HBIA U
YECKOT0 Mporiecca, 00beK- | HOBHBIX MapaMeTPOB B YCTHBIMH
Ta HUX; 3aITUCHIBACT OC- OTpocC

HOBHbIE (DOPMYJIBI OC-

HOBHBIX 3aKOHOB TEPMO-

TUHAMUKY;
OIIK-2.3 Pemaer KoH- pacckasbiBaeT o cnoco- | [lucpMeH-
KpEeTHBIC IPO(ECCUOHAb- | 0aX OMpPEEeNIeHUs OC- HBII 1
HBIC 33/1a4 Ha COOTBET- HOBHBIC TEPMOJIMHAMH- | YCTHBIH
CTBYIOIIIUX MPOTPAMMHBIX | YECKUX IMapaMeTpax BO- | OMPOC
NPOAYKTaX, MpeTHa3Ha- IIbI ¥ BOSTHOTO T13pa;
YEHHBIX JIJIS1 IPOSKTUPO- XapaKTepu3yeT U3MeHe-
BaHUs OOBEKTOB B HEPTE- | HUE TEPMOIUHAMHYC-
ra3oBOi OTpaciu CKHX TIapaMeTPOB Ta30-

BOTO MTOTOKA, XapaKTep

TEUYCHHUS ra3a 4epe3 Coll-

na v 1uddy30psl; packa-

3bIBa€T 00 OCHOBAX IPO-

1iecca APoCCeMPOBaHUS

u 3¢ dexre xoyns-

TomcoHa, 3aITuChHIBAET

ko puument xoyss-

TomcoHa.
OIIK-2.1 CriocobeH co- O0OBSCHSICT OCHOBHBIC Jloknan,
CTaBHThH AJITOPHTM OpTa- TEPMOJIMHAMHYECKHE coo0rmie-
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Teopus TermmoooMeHa

B(OIIK-2)

HHU3aIMX BBITIOJIHCHUA pa-

MPOIIECCHI UACATHHBIX

HUC

00T B Ipoliecce MPOeKTH- | Ta30B U MosicHseT u3Me- | [Iucemen-
poBaHUs 00BEKTOB He()Te- | HEHHsI OCHOBHBIX IMapa- | HBIM U
ra3oBOH OTpaciu, C yye- METPOB B HUX; AHAJIU3U- | YCTHBIN
TOM TEXHHUKHU O€30MacCHO- | pyeT OCHOBHBIE TEPMO- | OIIPOC
CTH U 3KOJIOTHYHOCTH JMHAMUYeCKHe mapa-

METPbI BOJIbI U BOASIHOTO

napa 1o pv-,Ts- u is-

Juarpammam;
OIIK-2.2 CriocobeH co- HA3bIBAET OCHOBHBIC Jlabopa-
OpaTh UCXOAHbBIC JaHHbIE | TEPMOJUHAMHUYECKHE TOpHas
JUISL COCTABJICHUSI TEXHU- napameTpsl; o0bsICHAET | paboTa
YECKOTro MPOEKTa Ha MPO- | MPOIIeCCHl epeaa-uu [Tucemen-
EKTUPOBaHME TEXHOJIOTH- | TeIJjia C IOMOIIBIO 3aK0- | HBIH U
YECKOro Ipoliecca, 00beK- | HOB TEPMOAN-HAMUKH; YCTHBIN
Ta aHAIM3UpYyeT paboTy orpoc

TEIUIOBBIX MaIIHH 10

nukiam Kapso.
OIIK-2.3 Pemiaer koH- 00BSICHSIET U3MEHEHHE [Tucemen-
KpETHbIE MPO(PECCUOHANb- | TEPMOIUHAMUYECKIX HBIN U
HBIE 3a]1a4H Ha COOTBET- napa-MeTpoB I'a30BOT0 YCTHBIN
CTBYIOUIMX MPOTPAMMHBIX | IOTOKA MPH TEYEHUH Ye- | OMpOC
MIPOJIYKTax, MpeIHa3Ha- pe3 comna u nuddys3o- Pazno-
YEHHBIX JJIS1 IPOEKTUPO- PBI; OOBSICHSAET MPOLIECC | YPOBHE-
BaHUs OOBEKTOB B HEPTe- | ApoccenupoBaHus u 3(- | BbIE 3aja-
ra3oBOM OTpaciu dext xoynsa-TomcoHna. | uu u 3a-

JaHUs

OIIK-2.1 CriocobeH co- CIOCOO€H MPOBOJIUTH KypcoBas
CTaBUTh aJITOPUTM Opra- aHaJIN3 JIaHHBIX TeIIo- | paboTta
HU3ALUH BBINOJHEHU pa- | BBIX IPOLIECCOB, (IpoeKT)
00T B Ipo1ecce MPOEKTH- | CTPOUTH cxeMy nepeaa- | [lucemen-
poBaHus OOBEKTOB HEpTe- | UM TEIUIa C ONpEeNeHH- | HBIH U
ra3oBOi OTpaciu, ¢ yJe- €M OCHOBHBIX BUJOB YCTHBIN
TOM TEXHUKHU 0€30IacHO- | Ter100OMeHa, IPOBO- orpoc
CTH U SKOJIOTHYHOCTH JTUTh TEOPETUYECKUE U Pa3no-
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JKCIIEpUMEHTAIbHbIE ypOBHe-
MCCJIEIOBAHUS B IIPO- BbIE 33]1a-
dbeccroHanbHOM Jes- 4Yd U 3a-
TEJIbHOCTH JaHus

OIIK-2.2 CriocobeH co- neMoHcTpupyet 3HaHus | KypcoBas

OpaTh UCXOAHBIE TaHHBIE | OCHOBHBIX MOHATHH T€0- | paboTa

JUTSl COCTaBIICHUS TEXHU- puu Teroo0MeHa, To- (TIpoeKT)

YECKOI'o MPOEKTa HA IIPO- | Ka3bIBA€T OCHOBHbIE Jlabopa-

€KTHPOBAHUE TEXHOJIOTH- | (OpMBI IEpesaun Tern- TOpHas

YeCcKOro rnpoiecca, 00beK- | JOBOM SHEPruu; AEMOH- | paboTa

Ta CTpupyer 3HaHus nous- | [lucemen-
TUH «TEMIIEPATYPHOE HBII U
MOJIE», «TEMIIEPATypPHbIA | YCTHBIN
TPagueHT», «TETIOBOU OIpocC
MOTOK»; IEMOHCTPUPYET
3HAHUSA OIPEACICHUN
OCHOBHBIX 3aKOHOB Tie-
penadu TEeIIOBOM dHEP-

THH; BBIIIOJIHSAET aJro-
PUTM pacdeTa BeJIMYHUHbI
TEIUIOBOTO TOTOKA pa3-
JUYHBIMH cTIOco0aMu
nepesavn Teria; 1eMOH-
CTPUPYET 3HAHUS OTIpe-
NEJIEHUN TUHAMUYECKO-
ro U TEIJIOBOTO Morpa-
HUYHOT'O CJIOEB; MOKa-
3bIBAa€T OCHOBHBIE KPH-
TEepPUU TO100MS, TIPUME-
HsIEMbIE B TEIJIOTEXHU-
Ke.

OIIK-2.3 Pemaer kKoH- aHanusupyer pesyasra- | [Iucemen-

KpeTHbIE TPO(ECCUOHAb- | Thl PACUETOB BEJIUYUH HBIN U

HbIE 337]a41 Ha COOTBET- TEIJIOBOTO MIOTOKA MPU | YCTHBIHN

CTBYIOIIIMX MPOTPAMMHBIX | Pa3iIM4YHbIX criocobax oTpoc
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3(OITK-2)

NPOAYKTax, MpeaHa3Ha- nepenaun teria; oobsac- | Tectupo-
YEHHBIX JIJIS1 IPOSKTUPO- HSICT TIOHATUS JUHAMH- | BAaHUE
BaHUsl O0BEKTOB B HEPTE- | YECKOTO U TEIJIOBOTO
ra30BO OTpaciu MOTPAHUYHOTO CIIOEB;

MOSICHSIET IPUMEHEHHE

OCHOBHBIX KPUTEPUEB

o/100Usl, IPUMEHSIEMbIX

B TETUIOTEXHUKE; aHAJIU-

3UpyeT U3MEpEHHbIE

TEIUIOBBIE U TEIUTO(DU3H-

YECKUE BEJIMYUHBI, Xa-

paKTepHU3YIOIINUE TEPMO-

TUHAMHYECKHe MmpoLec-

CBI U TIPOIECCHI TETLIO-

oOMeHa.
OIIK-2.1 CnocobeH co- OCHOBHEIC ITOHATHSA Teo- | Jlokman,
CTaBUTH AJITOPUTM Opra- puYH TErI000MeHa, coo0rie-
HU3AllMY BHIMIOJTHEHHS pa- | Ha3bIBaeT OCHOBHBIC BU- | HUE
00T B Ipolecce MPOeKTH- | Jbl IepeHoca TemnoTsl; | [Tucemen-
poBaHHs 00BEKTOB He(pTe- | AaeT ompeaeseHus oc- HBII 1
ra3oBOi OTpaciu, ¢ yJe- HOBHBIX 3aKOHOB Iepe- YCTHBIN
TOM TEXHUKHU O€30MMaCHO- | 1ayMl TEIJIOBOW YHEPTHH; | OIPOC
CTH U SKOJIOTHYHOCTH JTaeT ONpeesIeHUs I1-

HAMUYECKOTO U TEIUIO-

BOT'O MOTPaHUYHOTO

CJIOEB;
OIIK-2.2 CriocobeH co- pacckasbiBaeT o Teopuu | JlaGopa-
OpaThb UCXOAHbIEC JaHHbIE | TIOJO0MS U ee IpUMEHe- | TOpHas
JUISL COCTABJICHUS TEXHU- HUU B TEINIOTEXHUKE; pabota
YECKOTr0 MPOEKTa Ha MPO- | pacckasbiBaeT o nepena- | [luceMeH-
€KTHPOBAHME TEXHOJIOTH- | Ye TeIlia NPy ABMKEHUU | HBIM U
YECKOT0 IMpoiiecca, 00bEeK- | JKUIKOCTH, KUTIEHUU U YCTHBIN
Ta KOHJICHCALIUU; pac- orpoc

CKa3bIBACT IPUHLIHUII pa-
OOTHI TETUIOBOW TPYOBI.
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V(OIIK-2)

OIIK-2.3 Pemraet KoH- OCHOBHBIE BUJIbI ITEpE- ITucemen-
KpEeTHBIC IPO(ECCUOHANb- | HOCA TEIJIOTHI; 1aeT HBIA U
HBI€ 3a]1a4H Ha COOTBET- oTpesieNieHUsI MOHSTUSAM | YCTHBIN
CTBYIOILIUX MPOTPAMMHBIX | «T€MIIEPATYPHOE IOJIE», | OMPOC
MPOAYKTax, MpeaHa3Ha- «TeMIIepaTypHbIil Tpa- Pazno-
YEHHBIX JIJIS1 IPOSKTUPO- JUEHT», «TEIUIOBOU MO- | YpOBHE-
BaHUs OOBEKTOB B HEPTE- | TOK»; OCHOBHBIE ()OpMY- | BBIE 3aja-
ra3oBOM OTpaciu JIBL JJISL OTIpEICTICHUS 9H U 3a-

TEIUIOBOTO MOTOKA pa3- | AaHUS

JUYHBIMH cTIoco0aMu

nepesavy Tersia; OCHOB-

HbIE KPUTEPUU TIOZ00HS,

IPUMEHSEMBIE B TEILJIO-

TEXHUKE; 3alUChIBAET

CXEMBI K BUaM MepeHo-

ca TEIUIOThI; PACCKa3bl-

BaeT OCHOBHBIE MOJIOXKE-

HUS TETI00OMEHA B Jia-

MHUHAapHOM U TypOy-

JICHTHOM NOTOKaX KU/~

KOCTEH U ra30B; Ha3bIBa-

€T BUIBI TEIJIO00OMEH-

HBIX aIapaToB, paccKa-

3bIBaeT 00 0COOEHHO-

CTSIX Mepe/Iayul Teria B

HUX.
OIIK-2.1 CriocobeH co- aHaMM3upyeT pe3ynbTa- | Jokman,
CTaBUTH AJITOPUTM Opra- ThI paCY€TOB BEJTUYNH cooore-
HU3ALMU BBIMOJIHEHUS pa- | TEIUIOBOTO MOTOKA MPU | HUE
00T B IIpoIIECCe MPOCKTH- | Pa3IMYHBIX CIIOCO0ax [Tucemen-
poBaHus 00BEKTOB He(Te- | Mmepeaaun Teria; 00bsIc- | HBIM U
ra3oBOH OTpaciy, C yye- HSICT ITOHATUSA JUHAMU- | YCTHBIN
TOM TEXHHUKHU O€30MacCHO- | YECKOTO M TEIJIOBOTO orpoc

CTH M 3KOJIOTUYHOCTH

TMOrpaHUYHOIO CJIOCB,
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[TpoMbinieHHas TEMIOTeX-
HUKa (TETUIOCUJIOBbIE yCTa-
HOBKH)

B(OIIK-2)

OIIK-2.2 CriocobeH co- MOSICHSICT TPUMEHEHHE Jlabopa-
OpaThb UCXOAHbIE JaHHbIE | OCHOBHBIX KPUTEPHEB TOpHast
JUISL COCTABJICHUSI TEXHU- no1ooust, IpUMeHsieMbIX | paboTa
YEeCKOro MPOEKTa Ha MMPO- | B TEIUIOTEXHUKE; aHaiu- | [IuceMen-
€KTHPOBAHUE TEXHOJIOTH- | 3UPYET U3MEpPEHHBIE HBIN U
YeCKOro mnpoiiecca, 00beK- | TEIIOBBIE U TETNIOPHU3U- | YCTHBIN
Ta YECKUE BEJIMYUHBI, Xa- orpoc

paKTepu3yIoIue TePMO-

JTUHAMHYECKHe MmpoLec-

CBI ¥ TIPOLIECCHI TEIUIO-

o0OMeHa.
OIIK-2.3 Pemaer koH- OOBSICHAET MPUHIIHITBI ITncemen-
KpeTHbIE Po(EeCCHOHANb- | TIEpeIaun TEII0BOM HBIU U
HBIE 3314 Ha COOTBET- SHEPIUU PA3TUUHBIMU YCTHBIN
CTBYIOIIUX MPOTPAMMHBIX | CIIOCOOAMU; MOSCHSET orpoc
NPOAYKTax, MpeIHa3Ha- NOHATHUS «Temreparyp- | PasHo-
YEHHBIX JIJIS1 IPOEKTUPO- HOE T0JIe», «TeMIiepa- ypOBHe-
BaHMs OOBEKTOB B HE()TE- | TYpHBII IPaUEHT», BbIE 3a/1a-
ra3oBOM OTpaciu «TEIUIOBOM MOTOK»; aHa- | Y U 3a-

JU3UPYET PE3yNIbTaThI TaHus

pacydeToB Mo nepeaaye

TEIIa.
OIIK-2.1 CriocobeH co- Ha3bIBAaCT OCHOBHBIE Jlabopa-
CTaBUTb AJITOPUTM Opra- TEXHUYECKHUE MEpPOTIPHsI- | TOpHas
HU3AIMH BBIMIOJHEHUS pa- | TS, CHOCOOCTBYIOIINE pabora
00T B mporiecce NpoeKTH- | 3PPeKTUBHOMY UCTIONb- | [InceMen-
poBaHUs 00BEKTOB He()TE- | 30BaHUIO TEIJIODHEpPre- | HBIM U
ra3oBOH OTpaciy, C yye- TUYECKUX PECYPCOB; YCTHBII
TOM TEXHHUKHU O€30MacHO- | paccKa3blBaeT NIPUHILIU- | OIPOC

CTH M 3KOJIOTUYHOCTH

IIbI IEUCTBUS U YCTPOU-
ctBo IITY, IBCu I'TY;
3aMMChIBAET CXEMBI LIUK-
JIOB, IO KOTOPBIM pabo-
tator IITY, IBCu I'TY.
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OIIK-2.2 CriocobeH co- JneMoHcTpupyet 3HaHus | [Tucbmen-
OpaTb UCXOAHbIEC JAaHHbIE | METO/OB IMPOBEICHHS HBINA U
JUISL COCTABJICHUSI TEXHU- TEOPETUUYECKHUX U DKCIEe- | YCTHBII
YEeCKOro MPOEKTa Ha MPO- | PUMEHTAJIbHBIX TEIUIO- orpoc
€KTHPOBAHUE TEXHOJIOTH- | TEXHUYECKUX HCCIIEH0-
YeCcKOro mnpoiiecca, 00beK- | BaHUI; IEMOHCTPUPYET
Ta 3HaHHUS METOJIOB U3Me-

peHUl TepMOAMHAMUYE-

CKHX MapaMeTpPOB.
OIIK-2.3 Pemaer koH- 0OBSICHSAET pelIeHne Kypcosas
KpeTHbIE TPO(ECCHOHANb- | TEOPETUUYECKUX 3aj1ad, pabora
HBIE 3a7]a44 Ha COOTBET- UCIIOJIb3Ysl OCHOBHBIE (IpoexT)
CTBYIOILIMX MPOTPAMMHBIX | 3aKOHBI TepMOAUHAMU- | [Tucemen-
IPOAYKTax, MpeIHa3Ha- KU, TEIUI0- U Maccoo0- HBIN U
YEHHBIX JIJIS1 IPOEKTUPO- MeHa; OOBSICHSET MPUH- | YCTHBIN
BaHUs OOBEKTOB B HEPTE- | LHUIBI padOTy TEIUIOCH- | OTIPOC
ra3oBOi OTpaciu JIOBBIX YCTaHOBOK.

3(OIIK-2) OIIK-2.1 CriocobeH co- JIaeT OTpeIeIeHUs OC- [Tucsmen-

CTaBUTh aJITOPUTM Opra- HOBHBIM (haKTOpaM, HBIN U
HU3AIMY BHITOJIHEHUS pa- | BIMAIOIIUM Ha TETJIOBBIE | YCTHBIN
00T B Ipo1ecce MPOEKTH- | U HKCIUTyaTallHOHHBIE orpoc
poBaHUsl OOBEKTOB HEPTE- | XapaKTEPUCTUKU OCHOB-
ra3oBOi OTpaciu, ¢ yJe- HBIX BUJIOB TOILIUB
TOM TE€XHUKHU 0€30IaCHO- | YHEPreTUUYECKUX YCTa-
CTH U SKOJIOTHYHOCTH HOBOK; Ha3bIBaeT TEILIO-

TEXHUYECKHUE YCTAHOB-

KU, IPUMEHSEMbIE B

HEPTSIHOIN MPOMBIIILICH-

HOCTH.
OIIK-2.2 Criocob6eH co- HA3bIBAET OCHOBHBIC Jlabopa-
OpaTh UCXOAHBIE TaHHbIE | TEXHUYECKHE MEPOIpHs- | TOpHas
JUISL COCTaBJICHUS TEXHU- THS, CIOCOOCTBYIOIITHE pabora
YECKOro MpoeKTa Ha po- | A dexTuBHOMY HcTionb- | [Tuchmen-
EKTUPOBaHME TEXHOJOTH- | 30BaHUIO TEIUIOPHEPre- | HBIA U
YECKOr0 Tpoliecca, 00beK- | THUECKUX PEeCypCOB; YCTHBIN
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V(OIIK-2)

Ta orpoc
OIIK-2.3 Pemaer KoH- pacckasbiBaet npuHim- | Kypcosas
KpeTHbIE PO eCcCuOHalb- | IIbI ACUCTBUS U YCTpOil- | paboTa
HBIC 3a]]a4i Ha COOTBET- cto IITY, IBCuI'TY; | (mpoekr)
CTBYIOIIIUX MPOTPAMMHBIX | 3aHCHIBAET CXeMbI IUK- | [TuchMmeH-
NPOAYKTax, MpeaHa3Ha- JIOB, IO KOTOPBIM pabo- | HBIHA U
YEHHBIX JUIs1 IPOEKTUPO- tator I[ITY, IBCu I'TY. | ycTHbIit
BaHUs OOBEKTOB B HE(PTE- oTmpoc
ra30BOM OTpaciIu
OIIK-2.1 CriocobeH co- OOBSCHSIET pelieHne [Tucemen-
CTaBUTb AITOPUTM Opra- TEOPETUIECKHX 3a]ad, HBIA U
HU3ALMU BBIMIOJIHEHUS pa- | UCIIOJIb3ys OCHOBHBIE YCTHBIN
00T B Ipolecce MPOeKTH- | 3aKOHBI TEPMOJUHAMHU- | OIPOC
poBaHUs 00BEKTOB HE(TE- | KM, TETUIO- U MacCO00-
ra3oBoii oTpaciu, ¢ yue- MeHa; 00BSCHSIET PUH-
TOM TEXHHKH O€30MacHO- | IIUIIBI pabOTy TEIIOCH-
CTH M DKOJIOTHYHOCTH JIOBBIX YCTaHOBOK.
OIIK-2.2 CriocobeH co- aHamu3upyeT pe3ynbTa- | [Iucbmen-
OpaTh UCXOMHBIC TaHHBIE | ThI PACYETOB TEPMO/IH- HBIA U
JUISL COCTABJICHUSI TEXHU- HAaMHUYECKHX MPOIECCOB | YCTHBIN
YEeCKOro MPOEKTa Ha MMPO- | U IUKJIOB, TEINIOOOMEH- | OIpOC
€KTHPOBAHNE TEXHOJIOTH- | HBIX MPOLIECCOB, amma-
YeCcKOro mnpoiecca, 00beK- | paToB M JPYTrUX OCHOB-
Ta HBIX TEXHUYECKUX

yCTpOWCTB, paboTaro-

HIMX Ha MPUHIUIAX Tel-

J10- MaccooOMeHa.
OIIK-2.3 Pemaer KoH- aHanmu3upyeT pe3ynbTa- | KypcoBas
KpETHbIE MPO(PECCUOHAb- | THI PACUETOB LIUKJIA pabora
HBIC 3a7]a4i Ha COOTBET- JBC; anamusupyet pe- | (ITPOEKT)
CTBYIOIIIUX MPOTPAMMHBIX | 3yJbTATHl pacdeToB KO- | [Tucemen-
MPOAYKTax, MpeaHa3Ha- TEJIbHOW YCTAaHOBKH. HBIU U
YEHHBIX JIJIS1 IPOSKTUPO- YCTHBIN
BaHUsI OOBEKTOB B HE(PTE- OmpocC
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ra3oBOU OoTpaciu

2. IlepevyeHb OLIEHOYHBIX CPEACTB Ui TEKYIIEro KOHTPOJIsI M IPOMEKYTOYHOM aTTeCTANMHU 1O JUCIUILJIMHE
Bup onienounoro | KpaTkas xapakTepucTHKa OEHOYHOIO CPeI- [IpencraBneHue OEHOYHOTO
/11 ot p p p H e et ! [Ixana oreHku
cpelicTBa CTBa cpenctsa B GoHIIE
1 2 3 4 5
1 | Hokman, coobmie- | [IpoaykT camocTosTenbHON paboThl 00yUa- Tembl TOKIIA0B, COOOIICHU. OLCHKA «OMAUHOY BHICTABIACTCS O0yHaromeMycs, eci

HUEC

FOIIIETOCS, MPEICTABIISIONINN CO00H myOmy-
HOC BLICTyHJIeHI/Ie 110 HpeI[CTaBHeHI/IIO HOJIy-
YEHHBIX PE3YJIBTATOB PEIICHUS OTPEICICH-
HOW y4eOHO-TIPaKTUYEeCKOH, yaeOHO-
HCCIIEIOBATENIHCKOW MIIM HAYYHOW TEMBI.

coJiep>KaHue JI0KIaIa (COOOIICHNUS ) TOJTHOCTBHIO OTBEYA-
€T BBIOPaHHOW TeMe U COAEPKUT KPATKOE U3IIOKEHHUE €€
TEOPeTHYECKOro aHanusa. PackpeiBaercs cyTb uccinery-
eMoii TPoOIEMBI, TPHBOIATCS Pa3IMIHbIE TOUKH 3PEHHUS.
IIpuBoauTCS CBOE TMYHOE MHEHHE PACCMATPUBAEMOTO
BOIIPOCa, CeNaHbl BEIBOIBI. COOII0IaI0TCs HOPMBI JIU-
TepaTypHOU pedn

OLICHKA «XOPOUi0» BBICTABIISIETCS 00YJaIOMIEeMyCsl, €CITH
coJiep>KaHue JIOKIaIa (COOOIICHNUS ) TOJTHOCTBHIO OTBEYA-
€T BBIOpaHHOW TeMe U COAEPKUT KPATKOE U3JIOKECHHUE ee
TeopeTHdeckoro aHanusa. OJJHaKo CyTh UCCIETyeMOn
MpoOIEMBI PACKPBIBAETCS HE MOIHOCTBIO, HE MPUBOAAT-
Csl pa3IMYHBIE TOUYKHU 3peHusi. TeM He MeHee PUBOUTCS
CBOE JINYHOE MHEHHE PacCMaTPHBAEMOT0 BOIIPOCA, CIe-
naHb! BEIBOJIBI. COOIIIOAIOTCSI HOPMBI JIUTEPaTypHON
peun

OLICHKA «)0081em80pUnenbHo» BEICTABIIETCS 00yJaro-
IIeMycsl, €CJIU coJiepKaHue T0Kiaaa (cooOmeHus) mo-
HOCTBIO OTBEYAET BHIOPAHHOM TEME U COJIEPIKUT KPaTKoe
U3JI0KEHHE €€ TeopeTHdecKoro aHanusa. OJHako CyTb
uccreyeMoil mpoOIeMbl pacKphIBAETCs HE MOTHOCTHIO,
HE MIPUBOIATCS pa3InyHble TOUKH 3peHus. CobmronaroT-
CsI HOPMBI JINTEPaTypHOH peun

OLICHKA «HEey0081emBOpUmenbHoy» BEICTABISIETCS 00y4a-
IOIIEeMYCsI, €CITH MaTepHal H3JlaraeTcs Hermocie0Ba-
TEIbHO, COMBYMBO, HE MPE/ICTABIISCT ONpeIeTIeHHOH
CHCTEMBI 110 BEIOpaHHO Teme. He packpriBaeTcs cyTh
BBIOpaHHOM TeMbl coobmienus. He nposenen ananus.
BbIBoBI OTCYTCTBYIOT. MIMEIOTCSI 3aMETHBIE HAPYIIECHUS
HOPM JINTEPATYPHOU pedun

«3aumeHo» BBICTABIISIETCS] 00YJAIOIEMYCsI, €CIU COJep-
JKaHUe JIOKJIana (COOOIEHNs ) ITOJTHOCTHIO OTBEYAET BHI-
OpaHHOH TeMe U COIEPIKUT KPaTKOe H3JI0KEHHE €€ TEOo-
peTHyeckoro aHanmsa. PackpeiBaeTcs cyTh UccIexyeMoit
npo6IeMBl, MPUBOAATCS Pa3INUHbIe TOUKH 3penus. [Ipu-
BOJIUTCS CBOE JINYHOE MHEHHE PAacCMaTPHBAEMOTO BO-
npoca, caenanbl BeIBObL. CoOIII0Iat0TCsl HOPMBI JINTE-
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paTypHOH peun

«He3aumeno» BBICTABIISIETCS 00YYaIONIEMYCsI, €CITH Ma-
TepHa u3NlaraeTcs HerociIe 0BaTeNbHO, COMBUMBO, HE
MPEACTABISAET ONPENeTICHHOW CUCTEMBI 10 BEIOPaHHOM
teme. He packpriBaeTcst cyTh BEIOpAaHHOMN TEMBI CO00-
menus. He npoBeneH anamu3. BeIBoAbI OTCYTCTBYIOT.
Nwmerotes 3aMeTHBIC HApYLIEHUS HOPM JIUTEPaTypHOU
peun

Kypcoas pabora
(TpoekT)

Koneunslil mpoayKT, mojiydaeMblii B pe3yJib-
TaTC MJIIAaHUPOBAHUS U BBINIOJIHCHUSA KOMILICK-
ca y4eOHBIX U MCCIIeJ0BATEIbCKUX 3aJaHUN.
[To3BoMseT OLIEHUTh YMEHHS 00YUYaIOMIUXCS
CaMOCTOSITENIbHO KOHCTPYHUPOBATh CBOM 3Ha-
HUS B TIPOIECCE PEIICHUS MTPAKTUICCKIX 3a-
Ja4 1 MpooJIeM, OpUEHTUPOBATHCS B MH(OP-
MaIMOHHOM TIPOCTPAHCTBE U YPOBEHH chop-
MHUPOBAHHOCTH aHAJIUTUYECKUX, UCCIEI0Ba-
TCJIIbCKUX HABBIKOB, HABBIKOB IMTPAKTUYCCKOT' O
Y TBOPYECKOTO MBIIIIEHUS. MOXKeT BBITION-
HATBCA B MHAUBUYAJIbHOM MMOPAIKEC UIIN
TPYIION 00yJaroIIXCsl.

TeMbl TUTIOBBIX TPYIIOBBIX WU
I/IHI[I/IBI/I,Z[yaJIBHBIX HpOQKTOB n
TUMOBOE 3aJIaHKE Ha KypCOBOM
npoekT (padory)

OLIEHKA «OMIUYHOY BBICTABISETCSA 00yUalomeMycs, eClIi
oOyyaromuiics sicHO u30xun ycnosue KP, pemenne
000CHOBAJ TOYHOM CCBHUIKOW Ha M3y4ECHHBIN MaTepHall.
OTBeT NOSICHUI rpaMIeCKUMH 3aBHCHMOCTSIMH, TI0JTY-
YEHHBIMH 0 Pe3yNIbTaTaM pacdeToB. M3110:KMI BEIBOAEL,
nonydeHHsle B xoze pemenus KP. Orser Ha Teoperuye-
CKHH BOIIPOC PACKPHIT MOIHOCTEIO.

OLICHKA «XOPOUi0» BBICTABIISIETCS 00YJaIOMIEMYCsl, €CITH
00y4aroLMiCs ICHO U3JI0KUI YCIIOBUE 3a/1a4H, HO B
000CHOBAaHHMU PELIEHHs] UMEIOTCS COMHEHus. EcTb 3a-
TPYJHEHHS B OTBETaX IO Irpa)UuecKuM 3aBHCUMOCTSIM,
MOJTy4EHHBIMH IO PE3YNbTaTaM PacuyeToB.

W37105K1IT HETIOHBIC BEIBOJIBL, TIOJTyIEHHEIE B XOJIE pe-
menus KP. OTBer Ha TeopeTUdecKuil BOIPOC PaCKpPhIT
HETIOJTHOCTBIO

OLICHKA «)0081em80pUnienbHo» BEICTaBIIETCs 00yJaro-
meMycs, eciiu odyuaromuiica usnoxui yciosue KP, Ho
penienne 060cHOBaT (HOPMYIUPOBKAMH IPU HEIOITHOM
UCIIOb30BAHUHU TTOHATUIHOTO anmapaTa AUCIUTIINHBI
OLIEHKA «Hey0061emaopumensHoy BbICTaBIAETCS 00y4a-
IomeMycsl, eclii o0yJaronuiicst He ysicHuI yciosue KP,
penreHne He 000CHOBAT

JlaGopaTopHas
paborta

CpencTBo NpoBEpKHU yMEHUH IPUMEHSATH 10~
Jy4yeHHbIE 3HAHUS 0 3apaHee OIpeieIeHHON
METOAMKE JUI PELIeHU 3a1ay WU 3aaHui
1o 1TaOOPaTOPHBIM HCCIIEAOBAHUAM

Tembl, 3a1aHus U151 BBITIOJIHE-
HUS J1a-00paTOpHBIX padboT; BO-
IPOCHI M Tpe-O0BaHMsI K UX 3a-
IATE

OLICHKA «OMIUYHOY BHICTABISIETCS 00yUalomeMycsl, eCIIi
71a60paTOpHbIE HCCIEIOBAHUS IPOBEAEHBI HA BBICIIIEM
YPOBHE B ITOJTHOM COOTBETCTBUHU C METOTHKOM.

OLIEHKA «XOpOU{0» BBICTABIISIETCS 00YYarOLIEMYCsl, €CITH
B 1I€JIOM TNTOJTy4EeHBI HEOOXOAUMBIE pe3yIbTaTh Jabopa-
TOPHBIX HCCIe0BaHNi 0e3 HapyIIeH!s yKa3aHHOU Me-
TOJIUKH.

OLICHKA «)0081em80pUnienbHo» BEICTaBIIETCs 00ydaro-
IIeMycsl, €CJI IPU HEOOXOIMMOCTH IPOBEICHUS JIOTIOI-
HUTEJIBHBIX J1Ja00paTOPHBIX UCCIIEAOBAHUN IS TTOTyde-
HHS HEOOXOANMBIX PE3yIbTaTOB.

OLIEHKA «Hey0061emaopumensHoy BbICTaBIAETCS 00y4a-
IolIeMycs, eclii JabopaTtopHast paboTa BBIIIOJIHEHA C
HapyIIEHUsIMU YKa3aHHOW METOAMKH U PE3yNIbTaThl UC-
CJIeOBaHUIT HE COOTBETCTBYIOT ACHCTBUTEILHEIM pe-
3yJIbTaTaM
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IInceMeHHEbIil U
YCTHBIH OIIPOC

O1eHOYHOE CPEICTBO ISl TEKYIIEro KOH-
TPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM at-
tectanuu. [103BOJISIET BHISIBUTH M BOCTIOJIHUTD
POOEITBI B 3HAHUSX; IOBTOPUTH, 3aKPETIHUTh,
CHCTEMaTH3HPOBATh MaTepPHall; OIEHUTh 3Ha-
HUSI, YMEHUS, TEOPETHUECKUE U TIPAKTHUECKUE
HaBBIKH; OTIPEICIUTh YPOBEHb CPOPMHPO-
BaHHBIX Y CTYIEHTOB KOMIIETCHIIUHN TIO JHC-
IUTUTAHE (MOJTYITIO)

COBOKYITHOCTb BOIIPOCOB, 3a/1a-
HUU, YIIPAXHEHUH, TECTOB JJIs
BBITIOJTHEHHS] KOHTPOJIBHBIX Pa-
00T, toMamHux 3aganuii, PI'P u
WHBIX y4eOHBIX paboT. Kom-
TUTEKT OWJIETOB JJIs TEKYIEH U
MIPOMEXKYTOUYHOU aTTECTALUK

OLIEHKA «OMIUYHOY BBICTABISIETCSA 00yUaIomeMycs, eClTi
OTBETHI Ha NTOCTABIEHHbIE BOIPOCHI U3/1araroTCsl JTOTHY-
HO, MOCJIEIOBATENILHO U HE TPEOYyIOT JOMOIHUTENbHBIX
nosicHeHui. M3naraemplii MaTepua NOIKPEIIAETCs
npumepamu. JlenaroTcs 000CHOBaHHEBIE BHIBOAEL. [le-
MOHCTPHUPYIOTCS TTyOOKHE 3HAHUSI OCHOBHBIX 3aKOHOB
TEXHUYECKOH TepPMOJMHAMUKH ¥ TEOPUH TEIUIO0OMEHa.
Co0io1aroTCst HOPMBI JINTEPaTypPHOH peun

OLIEHKA «X0pOU{0» BBICTABIISIETCS 00YYarOLIEMYCsl, €CITH
OTBETHI HA MTOCTABIEHHbIE BONPOCHI U3/IArafoTCsl CHCTe-
MAaTH3UPOBAHO U MOCIeq0BaTeIbHO. OCHOBHBIE 3aKOHBI
TEXHUYECKOH TEPMOJHMHAMUKH HCTIOIb3YIOTCS, HO B
HEJI0OCTaTOYHOM 00beMe pacKphIBaeTcs UX CyTh. Mare-
pHan u3naraercs yBepeHHo. M3naraemslil MaTepuan
MOJKpeIusieTcsa npumepamu. JleMoHCTpUpyercst yMeHue
aHAIM3UPOBATh MaTEPUall, OJJHAKO HE BCE BHIBOJbL HOCST
apryMEeHTHPOBAaHHBIA U JT0Ka3aTesbHbIN xapakTep. Co-
611r0Jat0TCSA HOPMBI JTUTEPATYPHOH pedn

OLIEHKA «y0081emeopumenbHo» BbICTaBIAETCS 00ydaro-
eMycsl, €CITH AOMYCKAIOTCsl HapyIIeH!s B IOCIIeJ0Ba-
TENBPHOCTH M3JI0KeHHs yaeOHoro Marepuana. lmerorcs
YIIOMHHAHHUS 00 OTIENBHBIX 3aKOHAX TEXHUUECKOH Tep-
MOJUHAMUKH, OJJTHAKO U3JI0KEHUE CYyTU BOIIPOCA BBI3bI-
BaeT 3aTpyaHEHUs. JIeMOHCTPUPYIOTCS IIOBEPXHOCTHBIE
3HaHUs BOIIPOCA, C TPYAOM JAI0TCs OTBETHL. MeroTes
3aTPYAHEHUs C BEIBOJAMU. JOMTyCKalOTCs HapyIIEHHsI
HOPM JINTEPATYPHOH peUH.

OLIEHKA «Hey0061emBeopumensHoy BbICTAaBIAETCS 00y4a-
IOIEMYCS, €CITM MaTepHall U3JIaraeTcsl Hermocaea0Ba-
TEIBHO, COMBYMBO, HE MPE/ICTABIISCT ONpe IeNIeHHOH
cucTeMbl 3HaHui 1o aucuuiuinge. He packpeiBaercs
CYTb OCHOBHBIX 3aKOHOB TEPMOANHAMHKH U CIIOCOO0B
nepenaqu Temna. He nposoautcs ananus. BeiBons! o1-
CyTCTBYIOT. OTBETHI Ha JIOMOJHUTETbHBIE BOIIPOCHI OT-
CYTCTBYIOT. FIMEIOTCS 3aMETHBIE HAPYILIEHUS] HOPM JTH-
TepaTypHOH peun

Pa3znoypoBHeBbIE
3a/lauM U 3aJlaHus

Paznuyuarot 3aaun u 3aganHus:

a) penpoOAYKTUBHOIO YPOBHSI, TO3BOJISIOLIHE
OILICHUBAThH U JIMATHOCTUPOBATH 3HaHUE (ak-
THYECKOTro Marepuaia (0a30BbIe MMOHATHUS, al-
TOPUTMBI, aKThl) U YMEHHUE PABUILHO HC-
I0JIb30BATh CIHEIUAIbHbIE TEPMHUHBI U TOHS-
TS, y3HABaHUE 0OBEKTOB U3YUYCHUS B PAMKaX
OTIpEeICTIEHHOTO pa3/ielia AUCIUILITUHBL

KoMIiekT pa3HOypOBHEBBIX 3a-
nad v 3aJaHuu

OLICHKA «OMIU4HOY BEICTABIIETCS 00yUalomeMycs, eClIi
00YJaroNHiCs ICHO U3JIOKIIT YCIIOBUE 3a/1aull, PeIICHHE
000CHOBAII TOYHOI! CCHUIKOM Ha M3yUCHHBII MaTepHal
OLICHKA «XOPOUi0» BBICTABIISIETCS 00YJaIOMIEeMyCsl, €CITH
00yJaroLMiics U3JI0XKUI YCIOBHUE 3a/1aul, PEIIEHHEe
000CHOBAJ TOYHOM CCBHUIKOW Ha M3y4ECHHBIN MaTepHal,
HO HE cpa3y, a 1ocje HaBOAIINX BOIPOCOB

OLIEHKA «y0081emeopumebHo» BbICTaBIAETCS 00ydaro-
IIeMyCsl, €CJI 00yJaIOIUICS U3JI0KHIT YCIOBUE 3a/1a4H,
HO peleHne 000CHOBaN (GOPMyITUPOBKAMH IIPH HETIOJI-
HOM HCIIOJIb30BAHUY NOHSATUHHOIO anmnapara JUCLUILIU-

29
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0) PEKOHCTPYKTHUBHOTO YPOBHSI, TIO3BOJISIO-
1€ OLIEHUBATh U IUATHOCTUPOBATH YMEHHS
CHUHTE3UPOBATh, aHAJTU3UPOBATH, 00001IaThH
(aKkTHYECKUI M TEOPETUYECKHUI MaTepHall C
(dbopMynMpoBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJIEHHEM MPUYHMHHO-CIIEICTBEHHBIX
CBsI3EH;

B) TBOPYECKOT'O YPOBHS, IO3BOJIAIOIIUE OLie-
HUBATh U IUarHOCTUPOBATh YMEHUS, UHTE-
IpUpPOBATh 3HAHUS PA3IMYHBIX 00JacTeH, ap-
T'YMEHTUPOBATh COOCTBEHHYIO TOUKY 3pEHUSI.

HBI
OLICHKA «HEYOO08IemBOpUmeibHO» BbICTaBIIseTCs 00yya-
IOILIeMYCsl, €CIU 00Y4aIOIUICs He YACHUI yCIIOBHE 3a-
Jlauy, peuieHue He 000CHOBA

TectupoBanue

Cucrema cTaHIapPTU3UPOBAHHBIX IPOCTHIX U
KOMINIEKCHBIX 3aJaHUH, TO3BOJISAIONIAs aBTO-
MaTU3UPOBATh NMPOLEAYPY U3MEPEHUS YPOBHSI
3HaHWH, YMEHHUH U BJIAJICHUH 00y4aromerocs.

®donpg TeCcTOBBIX 3aIaHUM.

OLICHKA «OMIUYHOY BHICTABISIETCS 00yUalomeMycs, eCIIi
Bemonueno 100% npaBunbHO

OLICHKA «XOPOUL0» BBICTABIISIETCS 00YJaIOMIEMYCsl, €CITH
Bemonneno 75% npaBunbHO

OLIEHKA «y0061emeopumenbHo» BICTaBIAETCS 00ydaro-
meMycsi, €CIIi BBIONHEHO 50% MpaBUIIbHO

OLIEHKA «Hey0061emaopumensHoy BbICTaBIAETCS 00y4a-
IOIEMYCSI, €CTIH BBINOJIHEHO MeHee 50% mpaBUIbHO
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IIpunoxenune B

denepanbHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEXKIEHHE BBICIIIETO 00pa3oBaHuUs
«Y puMcKHil TOCy1apCTBEHHBIN HEDTIHONW TEXHUIECKUN YHUBEPCUTETY

IInceMEeHHBII U YCTHRIM OOpoC.

Ilepeuens BonpocoB (3aay, 3aJaHUi, TEM, KOMIUIEKTa TECTOBBIX 3a/1aHUN):

MuHHCTEpCTBO HAYKHU U BhICIIETO oOpa3zoBanus Poccuiickoit denepanun

WNuctutyT HEQTH 1 ra3a deaeparbHOro rocy1apcTBEHHOT0 0I0KETHOTO 00pa30BaTeILHOTO YUPEKICHUS
BBICITIIETO 00pa30BaHUs

«Y ¢pumckuii rocyiapcTBeHHBINH HEPTAHOM TEXHUUECKUN YHUBEPCUTET)

(¢pumman B r. OKTSIOPHCKOM)

Kadenpa mexaHuku 1 TEXHOJIOTHH MAIIMHOCTPOCHUS

buner Ha nuddepennponannsbiii 3ayet Ne 1

o TUCHUIUTHHE «TernIoTexXHuKa

no HanpasieHuto noarotosku 21.03.01. «HedTterazosoe neno»
npoduiIh «IKCIITyaTalys ¥ 00CTy)KUBaHHE O0BEKTOB JOOBIYH HEPTHY

1. TepMoauHaMuka u ee 3aj1aun. TernaoBasi SHEPTUs U €€ POJIb B COBPEMEHHOM YHEPTETHKE.
2. TennooOMeH npu TE€YEHUH BIOJIb TUIACTHHBI.
3. B pesepByape coaepxkutcs 100 kr yriekucioro ra3a npu temmnepatype t1 = 80 ?C u naBnenuu P1

= 1 MIla. ITocne BbIlTycKka 4acTu ras3a JaBieHue B pezepByape crano P2 = 0,2 MIla, a remneparypa t2 =
30 ?C. Onpenenuth Maccy BBINYIIEHHOIO ra3a U MoKa3aTelb MOJUTPOIBI.

JlexTop O.B. ®unumMoHOB

[Ipumep oTBera:

1. TepmoauHaMuka — 3T0 pazjen GU3NKH, KOTOPBIA MPECTaBIseT COO0N HAyKy O MPEBPALICHUSAX pa3-
JUYHBIX BUJIOB 3HEPTUHU APYT B ApyrTa.

TepMonrHaMuka MOXKET OBITH pa3jielieHa Ha YaCTH:

- O6myro (Wm PU3NIECKYI0) TEPMOIMHAMHUKY, U3YYAIOIIYIO MPEBPAIICHUS SHEPTHUH B KUIKUX, TBEPJIBIX
Y Ta3000pa3HbIX TeNax, M3ITYYCHUS PA3IMYHbIX TEJI, MATHUTHBIC U DJIEKTPUICCKUE SIBICHUS, yCTaHABIH-
BaloIllMe MAaTEeMAaTUYECKUE 3aBUCUMOCTH MEXAY TePMOAMHAMUYECKUMHU BEJTMUNHAMHU.

- XUMHUYECKYIO TEPMOIUHAMUKY, KOTOPasi HA OCHOBE OOIINX 3aKOHOB TEPMOJIMHAMUKH U3ydaeT XUMHUYIe-
CKHe, TEeIIOBbIe, PU3NKO—XUMUYECKUE MPOIIECChl, pABHOBECHE U BIUSHUE HA PaBHOBECHE BHELTHUX
YCJIOBUH.

- TexHrueckyo TepMOANMHAMUKY, KOTOpasi pacCMaTpUBAET 3aKOHOMEPHOCTH B3aUMHOTO MPEBPALLICHUS
TEIUIOTHI B paboTy. Y CTaHABIMBAET B3aUMOCBS3b MKy TETUIOBBIMH, MEXaHHYECKUMH U XUMHYECKUMU
polLeccamMu, KOTOpbIE COBEPILAIOTCS B TEIUIOBBIX U XOJOJMIBHBIX MAlIMHAX, U3y4YaeT MPOLIECCHI, TPOUC-
XOJISAIIHE B ra3ax, napax, a Tak K€ CBOWCTBA ATUX TeJN MPHU Pa3TUIHBIX (PHU3NIECKUX yCIOBHSIX.
TepmonnnaMuka Gazupyercs Ha IByX OCHOBHBIX 3aKOHAX WJIM HadyajlaX TePMOJUHAMUKU:

[TepBoe HA4aIO TEPMOTUHAMUKH SIBIISIETCS TETLTOBBIM MPHIIOKEHUEM BCEOOIIET0 3aKOHA MPUPOJIBI — 3a-
KOHA MPEeBpAaIlIeHUs U COXPAHEHUS SHEPTUH.

Bropoe Hauano TepMoAMHAMUKH, KOTOPOE YCTAaHABIUBAET YCJIOBUS MPOTEKAHUS U HAIIPABICHHOCTh MaK-
POCKOIUYECKUX MPOIIECCOB B CUCTEMAX, COCTOAILIUX U3 OOJIBIIOTO KOJIMYECTBA YACTHIL.

JlBa 3ak0Ha TepMOIMHAMUKH B Hadyasie XX BeKa ObUTH JTOTIOTHEHBI €11€ OJJHUM OIBITHBIM MOJ0KEHUEM —
TemIoBoi Teopemoit HepHcTa, KoTopas mo3BosisieT OnpeAesIuTh CBOMCTBA TEI IPU HU3KHUX TeMIepaTypax,
UCIIOJIL3YETCS TIIaBHBIM 00pa30M B XUMHUYECKOW MPOMBIIIIIEHHOCTH ¥ IMEET OTPAaHNYECHHOE IPUMEHECHHE.
B mocnennue rost Bce ¢ 00IbIMM 0€CITOKOHCTBOM TOBOPST O MOBBIIIeHNU KoHIleHTparuu CO2 B aTMO-
cdepe. ITO MOKET OKa3aTh CYIIECTBEHHOE BIMSHUE HA H3MEHEHHE YKOCUCTEMBI BCel TutaHeThl. Eciu TH
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OITaCEHUs TOATBEPASITCS, YEIOBEUECTBY B HE TAKOM YK OTJAIICHHOM OyAyIIeM MPUAETCS PE3KO OTPaHU-
YUTh MOTpeOIeHNE yriiepoacoaepxamux Torms. Kpome Be1opocoB CO2 TOMIMBOCKHUTAIOIINE U TETLIO-
SHEPTEeTHYECKHE YCTAHOBKH MPOU3BOIAT TETUIOBBIC 3arpsi3HEHUS (BBIOPOCHI HATPETON BOJBI M TA30B), XU-
MUYecKHre (OKCHIBI CEPBI U a30Ta), 301y U CaxKy, KOTOpPhIE C yBEIMYEHUEM MaciTaba mporu3BOJICTBA TaK-
e CO3/1al0T Cephe3HbIE POOIEMBI.

Opnako sKoHOMHYECKHE (PaKTOPHI CTUMYJIUPYIOT pE3KOe yBeIMYEHHE CTENEHU HCTOIb30BaHus 100bIBa-
€Moro ToriMBa. BMecTe ¢ TeM moka eme 3Heprerudeckas 3p(HeKTHBHOCT, MHOTHUX TEXHOJIOTHYECKHUX
MPOLIECCOB Ype3BbIUaliHO HU3KA, MO0 TEXHOJIOTH, pa3padaTbiBasi COOTBETCTBYIOIINE MTPOLIECCHI, 3a4aCTYIO
HE CTAaBUJIM BO TJIaBY yrja BOMPOCH 5KOHOMHH TOILJIUBA.

Bricokue 1eHpl Ha TOIUBO (TIPEk/Ie Bcero HeTh) HAa MUPOBOM PBIHKE CTUMYJIUPYIOT pa3paboTKy dHEp-
rocOeperaromux TeXHouorui. ['1aBHas ponp B pa3paboTke MEHEe YIHEPTOEMKHX TEXHOJIOTHIA MPUHA/IJIe-
KHUT TEXHOJOoraM. DTy 3aJ]auy HEBO3MOKHO PEIIUTh 0e3 TITyOOKUX 3HAHUM OCHOBHBIX 3aKOHOB TEILUIOTEX-
HUKH.

CeroHs BIFO/IHEE BKIIABIBATH CPEJICTBA HE B YBETUUEHHE JOOBIYM TOIUIMBA, YTOOBI IPOJOKATH pac-
XO0JIOBaTh €T0 ¢ HU3KOH 23PEKTUBHOCTHIO, a B pa3pabOTKy TEXHOJOTHIECKHIX MPOIECCOB, 00eCIeUnBar0-
X 0osiee SKOHOMHOE €ro ucIonb3oBanue. B niemom 6omnee 90 % Bcel MCMOIB3YEMOI YeTTOBEYECTBOM
SHEPTUH NMPUXOJIUTCA HA UCKOMAeMble OPTaHUYECKHUE TOIUIUBA. DTO ONPEEISIET POJib TETNIOTEXHUKU —
oOIIeMH)KeHEPHON AUCLIUIIIMHBI, H3y4Jalouleil MeToAbl oyueHus, mpeoOpa3zoBaHus, epeaayu, U uc-
MOJIb30BAaHUSI TETUIOTHI U CBA3AHHBIX C 3TUM allapaToB U YCTPOUCTB.

2. PaccMoTpuM nponecc TEma00TAauu OT NOTOKA TEMNIOHOCUTENS K IPOJI0JIbBHO OMBIBAEMOMW UM IIa-
ctuHe. CKOpOCTh M TeMIepaTypa HaOerarouero noToka NOCTOSHHA U PABHBI WX U K.

Kak yxe oTmedanoch, 4aCTHUIIbI )KUJKOCTH, HEOCPEACTBEHHO CONPUKACAIOLINECS C TOBEPXHOCTHIO, KaK
OBl «IIPUJIMIIAIOT» K TOBEPXHOCTH, 00pa3ysi HENOABUKHBIN ci10i. ConpuKacasich ¢ HEMOABUKHBIM CIIOEM,
TOpMO3STCA U O0Jiee yaJeHHbIe OT MOBEPXHOCTHU CIIOM KHUJIKOCTH. 30Ha OTOKA, B KOTOPOIl HaboqaeTcst
YMEHBLIEHHE CKOPOCTH (W<WXK), BBI3BAHHOE BA3KUM B3aUMOJEHCTBUEM JKUAKOCTH C IOBEPXHOCTBIO,
Ha3bIBAETCS THPOANHAMUUYECKUM IOTPAaHUYHBIM CJI0EM. 3a IIpeiejaMH IOTPAaHUYHOIO CJIOS TEUET He-
BO3MYIIIEHHBIN TOTOK. Ha HavaapHOM y4acTke TUAPOIMHAMUYECKHI CJIOH OUYeHb TOHOK (B JI000BO# TOY-
Ke ¢ koopauHatoi Xx=0 TonmuHa paBHa 0) U TE€YEHHE B HEM JIAMUHAPHOE — CTPYHKH KUAKOCTU ABUKYTCS
[apaJUIEIIbHO, HE IEPEMELINBASCH.

[Tpu ynaneHuu oT 1000BOI TOUKH TOJIIMHA TOTPAHUYHOTO €105 pacTeT. Ha HEKOTOPOM paccTOsIHUM Ja-
MHUHAapHOE TE€UEHHE CTAHOBUTCS HEYCTOWYMBBIM. B morpaHnyHOM ciioe NosBISIOTCS BUXPHU (TypOysIeHT-
HBIE MyJbCcalluu cKOpocTH). [locTeneHHo TypOyIeHTHBIM PeKUM TEUESHHUsT PACIPOCTPAHIETCs TIOUYTH Ha
BCIO TOJIIIUHY T'MIPOJAUHAMUYECKOTrO IOTPAHUYHOTO ¢J10s1. JIMIIB 0K0JIO cCaMO TOBEPXHOCTH ILIACTHHBI B
TypOYJIEHTHOM IOTPAaHHUYHOM CJIO€ COXPAHSETCS] TOHKUH JJaMUHAPHBIN, WK BS3KUN, TIOACIION, TE CKO-
POCTb HEBEJIMKA U CHJIBI BA3KOCTH racsT TypOyJIEHTHBIE BUXPH.

AHAJIOTUYHBIM 00pa30M OCYILECTBIISICTCS U TEIJIOBOE B3aUMOCHCTBUE MOTOKA C MJIACTUHON. YacTuIisl
KHUIKOCTH, <«IIPWIUIIIINE» K NOBEPXHOCTH, UMEIOT TEMIIEPATYPY, PABHYIO TEMIIEPAType IIOBEPXHOCTH fC.
Conpukacaromuecs ¢ 3TUMH YaCTULIAMHU JBHXKYIIMECS CJIOU KHUAKOCTU OXJIAKIAKOTCs, OTAABasi UM CBOIO
Ter1oTy. OT CONPUKOCHOBEHUS C STUMHU CIIOSIMH OXJIAXKAAIOTCS CIeAyIoIIne Ooee yAaIeHHbIE OT M0-
BEPXHOCTH CJION TIOTOKA — TaK (POPMUPYETCs TETJIOBOI MOTPaHUYHBIH CJIOH, B MpeJiesiaX KOTOPOTO TeM-
neparypa MeHseTCs OT tC Ha IIOBEPXHOCTH [0 ©K B HEBO3MYIICHHOM ITOTOKE.

C ynanenuem ot JJ0O0BOM TOUKH KOJMYECTBO OXJIAXKAAIOLICHCS Y IITACTUHBI )KUJKOCTH YBEIMYUBACTCSA, U
TOJIIIMHA TEMJI0OBOT0 MOTPAHUYHOTO CJI0s BO3pacTaeT. B obmiem ciaydae TOMIIMHBI TEMIOBOTO U MHIPOAH-
HAaMHYECKOTO CJIOEB HE PABHBI, HO YaCTO JOCTATOYHO OJIM3KH JIPYT K APYry, 0COOEHHO B ra3ax.

IIpn 1aMUHApPHOM TEYEHHUH TEILIOBOW MOTOK OT OXJIAXKJAOIIENCS B IIOTPAHUYHOM CJI0€ KHJIKOCTH I1epe-
HOCHTCS K TIOBEPXHOCTH TOJBKO 32 CUET TEIUIONPOBOJAHOCTH T.€. ??7?/?7T. OCHOBHOE TEPMUYECKOE COTIPO-
THUBJIEHUE COCPENOTOYEHO B TOHKOM JIJAMHUHAPHOM IOJCIIOE.

3. [Iporiecc mpoucxoauT B pe3epByape ¢ MocTosTHHBIM 00beMoM V_1=(m_1+R co2T 1)/P 1 ,
rae R co2=189 Jlx/(kreK) — ra3oBasi mocTosiHHAsI YTIIEKUCIIOTO Ta3a.
V_1=(100+189+353)/?10?"6 =6,67 m"3 , V2=V1

Macca rasa, KoTopasi OCTaJIach IOCJI€ BBITyCKa:
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m_2=(V_2¢P_1)/(R_co2*T 2)=(6,670,2+?10?"6)/(189+303)=23kr

Macca BeinymieHHoro raza m_3=m_1-m_ 2=100-23=77kr

[Toka3zaTenb MONUTPONBI ONPEASTUM U3 (POPMYIIBI:

(n-1)/n=log??T 2/T 1 ?/1og??P 2/P_1 ? =log??303/353?/10g??70,2/1? =0,095
n=1/(1-0,095)=1,105

OTtBeT: Macca BBINYIIEHHOTO raza m3=77Kr; moka3areib noautponsl n=1,105.

1 pazpen. TEPMO/JMHAMHWKA

1. IIpeamer TepMOAMHAMUKY U €€ 3a1a4u. TeIoBas YHEPIUs U €€ POJIb B COBPEMEHHOM YHEPreTUKE.
2. Tepmogunamuyeckas cucrema. OCHOBHbIE TEPMOJIMHAMUYECKUE MTAPAMETPHI.

3. TepmoauHamMuueckuil mpouecc. PaBHOBECHBIE U HEPABHOBECHBIE IIPOLIECCHI.

4. 3aKOHEI UIeAIbHBIX I'a30B.

5. CwMmecu naeanbHbIX ra3oB. CriocoObl 3a1aHUs Ta30BBIX CMECEH U MEPEBOJ U3 OJHUX B JPYyTHE.
6. PeasibHbIe ra3pl. XapakTepUCTUUYECKUE YPABHEHUS UCATbHBIX Ta30B.

7. BHyTpeHHss dHeprus Kak napameTp COCTOSHMUS.

8. TermoeMkocTh. CpeiHssl U UICTUHHAS TETIOEMKOCTb.

9. Bunel tennoeMkocteit. CBSA3b MEKIY HUMHU.

10. 3aBUCUMOCTD TEIUIOEMKOCTH OT TeMIepaTryphl. TenIoeMKOCTh Ta30BbIX CMECEH.

11.  Tlepssrii 3akon TepmoauHamMuku. O6paTuMblie U HeoOpaTuMbIe npolecchl. Pabota mporiecca u ee
BbIYMCIIEHHE. Ternora. DHTaIbINS.

12.  AnanuTudeckoe BBIpaKEHUE MEPBOT0 3aKOHA TEPMOJANHAMUKH.

13. N30xopHBI TTponiece UIeaibHOTO Ta3a.

14.  M300apHbIii MpoIIECC HICaTHHOTO ra3a.

15. N3oTepmuueckuii mpouece uieabHOro rasa.

16.  AnmaGaTHBIN TPOIECC HICATHHOTO Ta3a.

17. [TomuTponHbie mporiecchl. [lokazaTens MOIUTPONBI «Ny.

18.  HccnenoBaHue MOJUTPOIHBIX IPOLECCOB.

19. Bropoii 3akoH TepmoauHaMuku. OCHOBHBIE (JOPMYITUPOBKH.

20.  IMuxael KapHo 1 ux uccienoBanue

21. OHTPOMNHUS U €€ BHIYUCIICHHE.

22. TS — gunarpamma u ee CBOMCTBA. DHTPOINS B OCHOBHBIX TEPMOJUHAMHUECKUX IPOLIECCCAX.

23. [Tape! 1 BogsiHOM map. PV — nuarpamma BoJsiHOTO mapa.

24. Ornpenenenne napamerpoB napa mno TS — nuarpamme.

25. PacueT nporiecoB BoasHOTO T1apa B iS — quarpamme.

26.  Bnaxnslii Bo3ayx. Biaroconepxanue. OTHOCHTENbHAS BIaXKHOCTS. 1d — AnarpaMma BiIa>KHOTO
BO3/1yXa.

27. OcHoOBHbIE ypaBHEHUS Ta30BOTr0 NOTOKA. [1epBbIil 3aK0OH TEPMOAMHAMUKH JUIS [TOTOKA.

28. AnnabaTHOE UCTEUCHHE raza yepe3 KaHAIbl IEPEeMEHHOTO CEUCHHSI.

29. Kputnueckoe otHomenue napnenuid. Kpurnueckas ckopocts. [lonydeHue cBepX3ByKOBBIX CKOPO-
CTel.

30.  [dpoccenupoBaHHE ra30B U MapoB.

2 pazpen. TEIUIOITEPEJJAYA

1. Crioco6bI nepeHoca TermnoThl. X XxapakTepuCTHKH.

2. OCHOBHBIE TIOJIOKEHUS TETUIONPOBOIHOCTH.

3. OCHOBHOI 3aKOH TeIUIONPOBOAHOCTH. KoapHLMeHT TeronpoBOgHOCTH.

4. HuddepennmanbHoe ypaBHEHHE TEIIONPOBOTHOCTH.

5. TemnonpoBoIHOCTh Uepe3 MIIOCKYIO OJHOCIOWHYI0 M MHOTOCIIOMHYIO CTEHKY.

6. TermmonpoBOAHOCTh YEPE3 HMIMHAPUYECKYIO OJHOCIONHYIO U MHOTOCTIOMHYIO CTEHKY.

7. OCHOBBI TEOPHH KOHBEKTUBHOIO TEIJIO0OMEHa. XapaKkTep TeUEHUS KUAKOCTH U KOHBEKTHUBHBIN

TEIJI000MEH.

8. Koaddunment rennoornaun.

9. OcHoBHI Teopun oa00us. Teopema mogoOus.
10. Kpurtepun nomobusi: Nu, Re, Pr, Gr.
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11.  TemmooOMeH npu JJaMUHAPHOM T€YEHUHU B TpyOax.

12.  TenmooOMeH mpu TypOyJEHTHOM TEYCHHH B TPyOax.

13. TemnmooOMeH Npu KUIEHUU.

14. TennooOMeH TPy KOHICHCAIINH.

15.  TenmooOMeH Npu T€YSHUH B0 IIJIACTUHBI.

16. CoXHBIM TETIO00OMEH Yepe3 TUIOCKYI0 OJTHOCIOWHYIO CTCHKY.

17.  VYpaBuenue terionepenaun. Koadduuumenr remnonepenaun as miockod v HUIMHAPUIECKOM
CTEHKH.

18.  UuteHncudukaus TeroooMeHa.

19.  Tlpusnmn paGoThI TEMIOBOM TPYOHI.

3 paznpen. TETNIOTEXHUYECKUE YCTAHOBKU

1. JBurarens BHyTpeHHEro cropanus. [[puHnun geicTaus.

2. Wneanbubrii mukon IBC ¢ mo1BoAOM TeTIa U MOCTOSSTHHOM 00beMe.
3. Nneanensiii muki [ABC ¢ moaBoioM Temia npu NoCTOSHHOM JaBJICHUH.
4, Wneanpabiii nuki JIBC co cMemmanHBIM IOABOIOM TEILIA.

5. CpaBHenue uaeanbHbix 1ukioB J(BC.

6. [TpuHIMT paboThI Ta30BON TYpOUHEI.

7. [TpuHuMnUanbHas cXxeMa ra30TypOMHHON YCTaHOBKH € MOJIBOJAOM TEIUIa IPU MOCTOSSHHOM JIaBJie-
HUU.

8. Nneanensiii muki ['TY ¢ mogBogoM Teria npu NOCTOSSHHOM JIaBJICHUU.
0. [MaporypbunHas ycranoBka. [Ipuniunuansras cxema [1TVY.

10. W neanbHBIA UK TApOTypOMHHON YCTaHOBKH.

11.  Tomnuso. Ero ocHOBHBIE XapaKTEPUCTHKHU.

12. Cxema KOTeJbHON yCTaHOBKHU. BogoTpyOHBIE U KapOTPyOHBIE KOTIIHI.
13.  TennoBoii OanaHc KOTEIbHON YCTaHOBKH.

KypcoBas pabora (IIpoeKT).

[lepeuens BonmpocoB (3a1a4, 3aAaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

Cwm. npuioxkeHue
http://bibl.rusoil.net/base_docs/UGNTU/FILIALE/Oktyabrski/Galiullinal2674.pdf

Tema. Pacuer TemnoBbIX MOTEPH B MPOIECCE HATHETAHUS TOPAYETO TETNIOHOCUTENS ITPH 00paboTKe MmpH-
3a00MHON 30HBI IJIACTA

3amganue 1. CocraBieHue TEmIoBoro 0amaHca mpsIMOTOYHOTO TAPOBOTO KOTJIA TIEPEABUKHON MaporeHe-
pPaTOPHOM yCTaHOBKU

3aganue 2. Pacder TemIOBBIX MOTEPh HA3€MHOTO TAPOIPOBOIA

3aganue 3. PacueT TemIoBbIX MOTEPh B CTBOJIE CKBAXKUHBI ITPH 3aKaUKE TOPSYETO TETIOHOCUTEIS

Bormpocs! k 3aganuto 1

1 Yrto Ha3BIBatOT BTOpUYHBIMU dHEpropecypcamu (BOP)? 1o kakum npu3HakaMm KIacCUPUIIUPYIOT
BDOP? KakoBsl uctounnku BOP u ux ucnons3osanue? Kakosa posis BOP B TomimnBHO- 1 Temionorpeo-
JICHUU CTpaHbI?

2 KakoB ayieMeHTapHbII cOCTaB TBEPOTO, JKUAKOTO U ra3000pa3Horo Tormaus? UTo Takoe opraHndeckas,
ropsias, cyxas u pabouast macca toruinBa? Kak npoBonsarcs nepecyeT cocTaBa TOIUIMBA U3 OJJHOW MacChl
B JIYTy10?

3 HazoBute 0CHOBHBIE BH/IbI TOIUIUB U OMUILIUTE OCHOBHBIE XapaKTEPUCTUKH TBEPIOTO, KHUIAKOTO U Ta30-
00pa3HOro TOIUIHBA.

4 Ha30BUTE OCHOBHBIE XapaKTEPUCTHUKHU TBEPJIOrO TOIUIMBA. B yeM pazHuila MeXay BbICIIEH U HU3IIEH
TerioToi cropanus? Ilouemy TeruioBbie 6amaHchl 0OBIYHO CBOJIAT 1O HHU3IIEH TeruoTe cropanusi? Hazo-
BHUTE OCHOBHBIE BH/JIbI KUAKOTO TOIUIMBA. KakoBbl ero ocHOBHBIE XapakTepucTuku? Kakue ra3sl BXOJIAT B
COCTaB MPHUPOJIHBIX ra30B? KakoBbI XapakTepHble 0COOEHHOCTH MPUPOTHOTO Ta3a KaK TOIINBA?
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5 KakoBBI OCHOBHBIE CITOCOOBI CXKUTAHUS KHIKOTO, TBEPJIOTO B ra3000pa3Horo TomimB? OT 4ero 3aBHCHT
BBIOOD CJI0€BOM WM KaMepHOU TONKU. OMUIIUTE TEIJIOBbIE XapaKTEPUCTUKU XapaKTEPHBIX TOMOK.

6 [IpuBeanTe KIacCUPUKALNIO KOTEIHHBIX YCTAHOBOK IO MAPONPOU3BOIUTEIHHOCTH, TapaMeTpaM mapa u
OpraHM3aliy JIBIKEHHS MMApOBOISHON cMecu B KoTiioarperare. [IpuBeauTe ypaBHeHHE TEIIOBOTO Oa-
JIlaHCa KOTJoarperara, JaiTe XapakTepUCTUKY U IPUMEPHBIC 3HAUEHHS €TI0 COCTABIISIIONINX; YKAXKHUTE, OT
9Yero OHU 3aBUCHT.

7 VI3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT KOTeNbHas ycTaHoBKa? [IpuBenure cxeMy npsMOTOYHOTO
KOTJIa U YKaKUTE €ro HeJIOCTaTK! U IOCTOMHCTBA 110 CPAaBHEHHUIO C KOTJIAMHU C €CTECTBEHHOM LUPKYIIf-
HUEN.

8 PacckakuTe 0 Ha3HAYEHUHU U OCHOBHBIX CXE€MaXx IMaporneperpeBaTeneid, SJKOHOMan3epoB, BO3yX0MO10-
rpeBaTeIIeH.

9 OnuiuTte 0OCHOBHBIE pa3HOBUAHOCTH TOC, X 1OCTOMHCTBA U HEAOCTAaTKU. KaKOBbI OCHOBHBIE TTOKa3a-
TeIU 3KOHOMUYHOCTH TOC M NyTH UX MOBBIIIEHUS?

10 KakoBbr ocooeHHOoCTH TOC € Ta30TypOMHHBIMU YCTAHOBKAMH U AU3EIISIMHU, UX JIOCTOMHCTBA M HE/IO-
ctatku? OOBACHUTE OCHOBHBIE CXEMbI TAPOra30BbIX YCTAHOBOK, X MPEUMYIIIECTBA U MEPCIEKTUBBI.
[IpuBenuTe MPUHIMTTHATILHYIO CXeMY OCHOBHBIX dieMeHTOB TOC, ee arperatoB u cucteM (pereHepaTrB-
HBIH MTO0TPEB BOBI, BOJIOTIOATOTOBKA, BOJJOCHA0KEHHE U JIP.).

PazHoypoBHEBBIE 32J1a41 U 3aJaHU.

[Tepedyens BonmpocoB (3a1ad, 3aaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

[MTonuerii Tekct 3ananus Haxoautes B (aiine YMII I13, CPO Temnorexanka Tepmogunamuka.pdf

1 3agaum penpoayKTUBHOTO YPOBHS

3anaua (3amanue) 1. OnpenenuTs ra30ByI0 MOCTOSHHYIO CMECH KHUCIOpOaa U

YTIIEKUCIIOTO Ta3a.

Hcxonuele faHHEIE:

JlaBienue cmecu ra3os, P, 6ap;

Temneparypa cmecu razoB T, °K;

O0beM, 3aHUMaeMbIid KHCIOpoaoM Vo2, M3;

O06bem, 3aHUMaeMbIi YTIIEKUCIIBIM Ta3oM Vco2, M3;

I"azoBas moctostHHas kucnopoaa Ro2 = 259,82 Jx/(kr-rpan);

l"a3zoBas nmocrostHHas yriaekucioro raza Rco2 = 189 JIx/(kr-rpan);

3anava (3ananue) 2. OnpeaenuTs TEMI0BoU MOTOK Q, BT, uepe3 1 M2 KUpNHUYHON CTEHBI C U3BECTHOM
TONIIUHON 7, MM, C KO3(PGUIIMEHTOM TEIIJIONMPOBOAHOCTH KpacHoro kupnuya ? = 0,77 Bt/(M-Tpan) u
TeMIlepaTypaMu noBepxHocTel cTensl tl u t2, °C.

Hcxonuele faHHEIE:

TonmuHa CTEeHBI, 7, MM;

Temneparypsl noBepxHocTer crensl tl u t2, °C.

3anaua (3ananue) 3. OnpenenuTs IIOTHOCTh TEIIOBOTO MOTOKA, q, BT/M2, 1 KoadumeHT Temonepe-
nauu, K, BT/(M2-rpanm), mpu nepenaye Teruia oT ra3a temmneparypoi tl, °C, depes cTaabHYIO IJIaCTUHY
TOJNIIUHOMU 7, MM, Bojie TeMriepatypoi t2, °C.

Hcxonuele faHHEIE:

TonmuHa MIacTUHEL, 7, MM;

Temneparypa raza tl, °C;

Temnepatypa Bojsl t2, °C;

Koaddumnment tenmnonporoanoctu cranu ? = 50 Bt/(Mm-Tpan);

Koadduuuent rermooraaun ot razos k miaactune ?1 = 100 Bt/(m2-rpan);

Koaddumnument Termnooraaun ot mractussl K Boje ?2 = 5000 Bt/(M2-rpan);

2 3aga4un peKOHCTPYKTUBHOT'O YPOBHS
1 3agaua (3aganue) 1. Uto Takoe TouKa pochbl?
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2 3anaua (3amanue) 2. Kakoii kaHan Ha3pIBaeTCs COrioM, Tuddy3zopom?
3 3anaua (3amanwue) 3. Kakoii nmporecc Ha3bIBAETCs IPOCCETUPOBAHUEM U T1Ie OH
BCTpeUaeTcs?

3 3ajaun TBOPUECKOTO YPOBHS

1 3agava (3amanme) 1. Kakumu npubopamu onpeensieTcs: BIaKHOCTb Bo3ayxa?

2 3anaua (3amanue) 2. Kak mpoucxoauT mpolece nepeaayu Teria npyu cBoOoTHON
KOHBEKIINU?

3 3anaua (3amanue) 3. JlaTh onucaHue TEMIOBOTO MOTPAHUYHOTO CIIOSI.

Jlokias;, coo0IIEeHNE.

[Tepedyens BonmpocoB (3a1ad, 3aAaHUH, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

TemoBbIe HACOCHI: IPUHIIUI JIEUCTBUS U MPUMEHEHHE.

DHeprocbepexeHre TEIUIOBOM SHEPTUU B Pa3IMYHBIX cepax NedaTeIbHOCTH YeIoBeKa.
DHeprocbepekeHne TEIIOBOM dHepruu. Mcnonp3oBaHie BTOPHYHBIX YHEPTETUYECKUX PECYPCOB.
DHeprocbepexeHre TeroBoi suepruu. Mcnonap3oBanue aabTepHATUBHBIX UCTOYHUKOB SHEPTHH.
Bo300HOBIIsSIEMbIE HCTOYHUKH SHEPTUU. [ eoTepMalIbHbIE HCTOYHUKH TEIUIA.

MonenupoBaHue MpoIecCcOB Terionepeaadn. MeToa KOHEUHBIX 3JIEMEHTOB.

[IporpaMme! 17151 MOJETHPOBAHUS MPOIIECCOB TIEPEIAUH TEIUIA.

MeTopl TEII0BOM 00padOTKH MPU3a00HHOM 30HBI TIJIACTa.

OCHOBBI TEOpUH MOJO0US U €€ IPUMEHEHHE B TEIUIOTEXHHUKE.

10 HpoccenupoBanue ra3oB u mapoB. DPdekt J[xoymnsa-Tomcona

11 Crioco0bI M3MepeHHst TeMIIepaTyphbI

12 Tepmonuuamuueckuit meton onpenenenus KII1JI nearpodexxHoro Hacoca.

0NN N kAW

O

JlabopaTopHas padora.

[lepeuyens BonpocoB (3a1ay, 3aaHUi, TEM, KOMIUIEKTa TECTOBBIX 3aJlaHUMN):

Cwm. npuiioxxeHne

Jla6. pabota 1 - http://bibl.rusoil.net/base _docs/UGNTU/FILIALE/Oktyabrski/Galiullinal 8683.pdf
JIa6. pabora 2 - http://bibl.rusoil.net/base _docs/UGNTU/FILIALE/Oktyabrski/Galiullina4346.pdf
Jla6. pabota 3, 4 - http://bibl.rusoil.net/base_docs/UGNTU/FILIALE/Oktyabrski/Galiullina4347.pdf
JIa6. pabora 5 -http://bibl.rusoil.net/base _docs/UGNTU/FILIALE/Oktyabrski/Galiullina4348.pdf
Jla6. pabota 6, 7 - http://bibl.rusoil.net/base_docs/UGNTU/FILIALE/Oktyabrski/Galiullina4349.pdf

Pazpgen 1.
Jlabopartopnast pabora Ne 1.
N3oTepMuueckoe cikaTue YriieKHCIoro raza

1.1 Lenpb paboTsr

1 U3yunTh 3aKOHOMEPHOCTH >KHMJIKOTO U Ta3000pa3HOT0 COCTOSIHUSI BEILIECTBA HA IPUMEPE YTIEKUCIOTO
rasa.

2 ITpoBepuTh NpuMEHUMOCTh ypaBHeHUs Knaneiipona u ypaBHeHus BaH-nep-Baanbca k onucanuio
CBOWCTB T'a30B.

3 [loctpouts pV-auarpaMMy YyIJIeKHCIOTO ra3a i HaHeCTH Ha Hee rpa@UKu H30TEPMUUYECKUX MTPOLIECCOB,
IIOJIYYEHHBIE B PE3YIILTATE OIIBITA.

4 HaiiTi BeTMYMHY TEIJIOTH TapO0Opa30BaHUs MIPH OJTHON U3 TEMIIEpaTyp OIBITA.

1.2 Bompocsl 1 3a/1a4uu IS 3alIUTHI JTa00paTOPHOUN pabOTHI
1 Kakwue (hazoBbie mpeBpalieHus IPOUCXOIAT C YIIIEKUCIOTON B IPOBEICHHBIX OIBITAX?
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2 Kak Bener cebst yriekuciora mpH onbiTax Ha JaHHOW YCTaHOBKE: KaK pealbHBIN Ta3 WU KakK uje-
anbHbId Ta3? [louemy?

3 Uro Takoe JaBiI€HHE U TEMIIEpATypa HachlleHUsI? B KakoM U3 OIBITOB, IPOBEACHHBIX BAMH Ha
JTAHHOW YCTaHOBKE, MOYKHO TOBOPUTH O HACBIIIICHUN?
4 MOHO JT1 IPEBPATUTH B KUAKOCTh BO3YX, €CJIM UM 3aIOJHUTh pabounii 00beM YCTAaHOBKU U

MIPOBOAMTH CXKATHE MPH TEX )K€ TEMIEpaTypax, KOTOpble ObUTH B BalIMUX onbITax. CYUTaTh, 4YTO BO3AYX
COCTOUT U3 KUCJIOpOoa U a3oTa. Kputuueckue mapaMeTpsl 3TUX Ta30B CIEAYIOLIUE:

- kucnopoa O2 — pk = 4,98 Mlla, Tk = 154,4 K;

- a30T N2 — pk = 3,28 MIlIa, Tk = 125,1 K.

5 Hcnone3ys pe3yabTaThl JAHHON pabOoThI, ONPEIEIUTh MAcCy YIIIEKUCIIOro ra3a B 0amioHe o0be-
mom 100 1, eciu naBneHue ra3a cocrarisier S MIla. bamion HaxoAUTCs B TOMENIEHUH JTA00OPaTOPHH, T. €.
MO>KHO CUUTaTh, YTO ra3 UMEET TEMIEPATYPY, IPU KOTOPOU MPOUCXOIUT MEPBBIN OIIBIT.

JlabopaTtopnast pabota No 2.
N3mepenue temneparypsl, JaBICHUS U BIAXXHOCTH BO3yXa

2.1 Henb paboThI

1 O3HaKOMIICHHE C YCTPOHCTBOM TEPMOMETPa, OapoMeTpa U IICUXpoMeTpa.
2 OnpeneneHue napameTpoB Bo3ayxa (TeMreparypa, 1aBJieHUe, BIAXKHOCTh).
3 O3nakomiieHue ¢ id-auarpaMmoi BIaKHOTO BO3AyXa.

2.2 Borpocsl 1 3a1auu AJ1s 3aIIUThI 1a00paTOPHOM pabOThI

1 JlaBnenue:

a) CIIocoObl U3MEPEHHUS;

0) eMHUIIBI U3MEPEHHUS;

B) aOCOJIIOTHOE JIaBJICHUE.

2 Temneparypa:

a) TepMOJMHAMHYECKas TEMIIEPATYpa;

0) cBs13p MEeXAY TeMIiepatypHoi mkanoi Kenssuna u Lenbcus;

B) YTO MTOHUMAETCS O] a0COTIOTHBIM HyJieM?

3 VY aenbHas U yHUBEpCAJIbHBIE Ta30BbIE€ TOCTOSHHBIE. CBSA3b MEXAY HUMH.
4 Kaknmu npubopamu onpenemnsieTcs BIaXHOCTh BO3ayxa?

5 B gem 3akiogyaercss mpUHIMI ASWCTBUS pabOTHI IcuxpoMerpa’?
6 UTo Ha3bIBAECTCS BJIArOCOACPKAHUEM BIIAKHOTO BO3aAyxa?

Paznen 2.
JlaGopatopHnas pabora Ne 3.
DKCcnepuMeHTaIBHOE ompeiesienne KodpuimenTa TermionpoBOAHOCTA METOA0OM TPYObI

3.1 Llens paGoThl
Onpenenenue k03 uimenTa TemIonpoBOAHOCTH TEIUIOU30IAIIMOHHOTO MaTepHralia METOJOM TpYObI U
BBISICHEHHUE €T0 3aBHCHMOCTH OT TEMITEPATYPHI.

3.2 Bompochl U 3a/1a4u IS 3aIIUTHI JJa0OpaTOPHOU pabOThI

1 Yro Takoe TeronpoBoaHocTh? HazoBuTe eNMHUIIBI H3MEPEHHST KO PHUIIMEHTA TEIUIONPOBOIHOCTH.

2 Ot 4ero 3aBUCHUT TEIJIONPOBOIHOCTH?

3 Uem oTauyaeTcsi TEIIONPOBOAHOCTb OAHOCIONHBIX CTEHOK OT MHOTOCJIOWHBIX?

4 OcoOEHHOCTH TETJIONPOBOJHOCTH Yepe3 HUIMHIPHUUECKYIO CTEHKY.

5 Kakoii Bu1 nepeiaun Teria u3ydaercs B JaHHOU padote? UeM OH oTiMyaeTcss OT IPYTUX BHIOB?

6 Kax 3aBHCHT TOYHOCTH JAHHOTO METO/a OIpeieeH s K03 uieHTa TermIonNpoOBOAHOCTH ? OT JUIMHBI
TpyObI?

7 Yem oTnnyaeTcs CTallMOHAPHBIA METO]I onlpeeNieHUs] KO3 PHUIIMEHTa TEIUIONPOBOAHOCTH OT HECTallU-
OHapHOro?
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8 Hasnauenue TemuioBoil n30aanuu. BUasl TEMI0BONH U30IISIUH.

9 Kakum oOpa3om BBIOMpAIOT MaTepral s TeIIoBor u3oisuu? K kakomy Marepuany MOXHO OTHECTH
MaTepua H30JSUU TPYObI B JIA0OPATOPHON YCTAHOBKE IO BEIMYMHE MOTYICHHOTO KO3 PUIIMEHTA TeN-
JIOIPOBOAHOCTH 77?7

10 Kputnueckuii fuaMeTp U30JISLHH.

11 Onpenenuth K0O3PGHUIMEHT TETIONPOBOJHOCTH MaTepraja CTeHKH TomuHon d = 60 MM, eciiu 3a1a-
Ha TUIOTHOCTH TETIOBOTO MOTOKA, MPOXOJIAIIETO Yepe3 cTeHKy q = 150 BT/M2 , a pa3HOCTh TemMmepaTyp
Dtc =30 ?C.

12 Ot KOTENBHOM K KUJIOMY pailloHy MpoJIoKeHa TeruioTpacca. OnpeaenuTs TOIMKUHY U30J1UH, KOTO-
PYI0 HEOOXOAMMO HAJIOXKUThH Ha TPYOONPOBOI, YTOOBI MOTEPH TEIJIa C OJTHOTO MIOTOHHOTO METpa COCTaB-
nsuma He 6onee 20 Bt/(M?K). [Inamerp TpyOomposona (6e3 uzomsiiuu) D = 108 MM, Temneparypa ropsiaeit
BojeI 95 ?C, Temmneparypa BHENTHEH TOBEPXHOCTH u30suu He 6omee 30 ?C. 3meHnenneM temriepary-
PBI IO TONIIUHE CTEHKH METAITNYECKOU TPYOBl peHeOpeub. By H30IIIMOHHOTO MaTepraa U ero ma-
paMeTpsl ONPENETUTh IO CIIPABOYHUKY.

Paznen 3.
JlaGopatopnast pabora Ne 5.
N3ydeHue ycTpoiicTBa KOTEIbHOM YCTAHOBKHU U TETUIOBOU JIEKTPOCTAHIIUU

5.1 Lens paboTsl
1 3yunTh yCTpONCTBO KOTEIBHON YCTAHOBKU U TEINIOBOM AJIEKTPOCTAHIIMH.

2 U3yunth hs-nmuarpammy BOJSIHOTO Tapa.

5.2 Bompochl U 3a/1a4u 715 3aIIUTHI JJa00OpaTOPHOU pabOThI

1 OOBACHUTD TPUHIUN PaOOTHI MAPOCHIIOBON YCTAHOBKH.

2 [IepeuncnuTh 1 OKa3aTh IO MJIAKaTaM OCHOBHBIE DJIEMEHTBI KOTEJIIBHON YCTaHOBKHU.

3 IToka3aTe IyTH IBM>KEHHS BOABL, I1apa, MApOBOASHON CMECH.

4 Hanucath 1 00BSICHUTE ypaBHEHHUE TEIJIOBOro OajlaHCa KOTEJIbHON YCTAaHOBKH (KOTEIBHOTO arpe-
raTa).

JlaGopatopnas pabora Ne 6.
OrmpezeneHre TEIIO0T/Aa4U OT PEaIbHBIX 00BEKTOB € IIOMOIIBIO TIEPEHOCHBIX TPUOOPOB

6.1 L{ens paboThI
Omnpenenenre kodhuiMeHTa TeII00TAaYN U KOJTUYECTBA NIEPeIaBaeMOro Teria OT paguaTopa OTOoILIe-

HHA.

6.2 Borpochl U 3a/1a4u 15 3aIIUTHI JJa0OpaTOPHOU pabOTHI

1 JlaiiTe onpeneneHnss KOHBEKTUBHOIO MpoLiecca Nepeaayu Tera.

2 Kak n3meHseTcss COOTHOIIEHUE MEXTY KOJIMYECTBOM TEILIA IEPEAABAEMOTO 33 CUET U3IYUYEHHUS U
KOHBCKIUHA NIPHU YBCIIMUCHUU TEMIICPATYPbI IOBECPXHOCTHU.

3 Jatite onpeneneHue abCOTIOTHO YEPHOMY TEITy.

4 OnpenenuTh cpeaHee 3HaUeHnEe KOOPPUITUEHTA TEIUIO0TAa4uH ? U KOJIMUYECTBO MepeIaHHON TerIoTh Q
MIPU TEYCHHUH BOJIBI B TOPU30HTaIBHOU Tpyde nuamerpom d = 0,03 M u aimuHo# 1 = 1,8 M. CkopocTs Teve-
Hus Boabl ? = 0,5 M/c, Temmepatypa Bojsl tk = 115 7C, remneparypa tct = 50 ?C. duzndeckue napamer-
pel Bozbl ? = 0,687 Br/(M??), ?7=0,264710-6 m2/c, Prx = 1,54, Prct =3,92.

TecTupoBaHue.

[lepeuens BonpocoB (3a1a4, 3aaHUl, TEM, KOMIUIEKTa TECTOBBIX 3aJIaHUMN):

Tect
Bompoc No  Bosmoxnsbie otBeTsl: A, b, B, I’
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1 Koropas u3 BenuuuH sBIsSETCS MapaMETPOM COCTOSIHMSI raza’?
A) MonekynsipHast Mmacca

b) Macca

B) Temnora

I') AGcomtoTHOE 1aBiIeHNE

2 Hcnapenue — 370:

A) mapooOpazoBaHue B 00beMe KUIKOCTH

b) mapooOpa3oBanue ¢ MOBEPXHOCTHU KUIKOCTH
B) mepexon 1 Kr )kuakocTy B map

I') nepexon 1 M? xunkoctu B nap

3 B kaxoit popmynuposke Il 3akoHa TepMOIUHAMUKY TOBOPUTCS O HEOOXOAUMOCTH JIBYX UCTOYHU-
KOB TEIUIOTHI [T TPeoOpa30BaHUs TEIUIOBOM SHEPTUH B MEXaHUUYECKYIO?

A) Kapno

b) Kiay3nyca

B) Tomcona

I') [Inanka

4 Kaxkas BenmnunHa sSIBI€TCS OTHOIIEHHUEM MacChl K 00beMy?
A) MonexkynspHas macca

b) [TnoTHOCTH

B) Tennora

I') Y nenwbubIil 00beM

5 VYkaxure BeipakeHue 3akoHa boitns-Mapuotra!
A) pv=const

b) p/T=const

B) v/T=const

I') pvk=const
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