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1. llesu u 3212494 AU CIUILIHHBI

Cosznath GhyHIaMEHT JUIsl YCBOCHUS MaTepHraia MpoGuiINpyONUX TUCIUILIAH 110
npodmmo «TemmorazocHadbkeHne U MUKPOKIUMAT 3/1aHu». Pa3BUTh TBOpUYECKHI MOAXO0T
IIPY UCTIOJIb30BAHUY 3JIEMEHTOB TEPMOANHAMUYECKOTO aHAIN3a U PEIICHUS KOHKPETHBIX
3a/1a4 B 00J1aCTU TEIUIOra30CHAOKEHHSI, BEHTUIISIIUUA U OXPaHbl BO3IYIITHOTO OaccelHa.

Kparkoe conepxanmne TUCHMILTHHBI

1. OcHOBHBIE IOHATHA U onpeaesieHus. 2. [lepBblil 3aK0H TepMoarHaMUKHU. 3. BTopoii
3aKOH TepMOANHAMHUKU. 4. TepmoarnHaMU4YeCKUE CBOMCTBA pEealIbHBIX Ia30B. BoasHoOU map.
5. TepMoguHaMHYECKHE CBOMCTBA PEATIbHBIX Ia30B. BiakHbii Bo3ayx. 6. TepMoanHaMuka
noToka. 7. TepMoaruHaMUUeCKUE UKl IBUTATENIC BHYTPEHHETO CTOpaHus. 8.
TepmoanHaMHuyeCcKUe IUKIIbI Ta30TYPOMHHBIX YCTAaHOBOK. 9. TepMognHaMuyecKue [UKIbI
napocmioBbiX ycraHoBOK. 10. Komnpeccopsl. 11. TepmoanHamuueckue HUKIbI
XOJIOAWIBHBIX YCTaHOBOK. 12. DJI€MEHThl XUMUYECKON TEPMOINHAMHUKHU.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

3HAeT: OCHOBHBIC TIOHATHUS U 3aKOHBI
TEPMOAUHAMUKH; TEPMOAMHAMUYECKHE MTPOLIECCHI U
[TUKJIBI TPEOOPa30BaHUs YJHEPTHH, TIPOTCKAIOIIHEC B
TEIUIOTEXHUYECKUX YCTAaHOBKAX.

'YMeeT: TI0JIhb30BaThCs CITPABOYHBIMU JIAHHBIMH U
WHGOPMAITMOHHBIME 0a3aMHU O TEIIO(QU3NUECKUM
CBOMCTBAaM BEIIECTB; TPOBOIUTH aHAIN3
A((HEeKTUBHOCTH IIUKJIOB TEIUIOBBIX JBUTATENCH,
XOJIONUIBHBIX YCTAHOBOK M TETUIOBBIX HACOCOB C
pacueToM KOJMYECTBEHHBIX XapaKTePUCTHUK ITOU

A PEeKTUBHOCTH.

MMeeT npakTUYECKHIA OTIBIT: pacyeTa U aHaIu3a

A PEKTUBHOCTH IUKIIOB TETIOBBIX JBUTATEIICH,
XOJIONUIBHBIX YCTAHOBOK U TETIOBBIX HACOCOB C
[pacdeToM KOJUYECTBCHHBIX XapaKTEPUCTHK 3TOM

b (HEeKTUBHOCTH.

[TK-3 Crioco0GeH MpOoBOANUTH OIICHKY TEXHUYCCKUX H
TEXHOJIOTHYECKHUX PEUICHUI CHCTEM
TEIUIOra30CHA0KEeHUS U MUKPOKIIMMATa 31aHul

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuens npenecTBYOMUX AUCIHUILINH, [Tepeuens nocneAyOMUX AUCIHUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT

[[pakTHKyM 110 TEIUIOrEHEPUPYIOLIUM YCTAaHOBKAM,
ABTOMATH3aLMs CUCTEM TEIIOra30CHAOKEHUS U
MUKPOKJIMMATA 34aHUN,

[IprpoHbIe UICTOYHUKH TEIUIOTHI,

OtomicHue,

TernoreHepupyomne yCTaHOBKH,
["a3ocHa0OxeHue,

TemnocHaOxeHue,

TemnoTeXxHnYeCKUEe U3MEPEHNUs,

Tertodu3nka orpaxaaronmx KOHCTPYKITUH,

Her




BeHnTusamus,
KoHaumoHnpoBaHye BO3AyXa U X0JI0J0CHa0KeHHE,
[Tpou3BOACTBEHHAS IPAKTUKA, HCTIOJIHUTETHCKAS

nmpakTuka (6 cemectp),
[Ipou3BOACTBEHHAS MTPAKTUKA, MPEATUTUIOMHAS
nmpakTuka (8 cemectp)

Her

TpeboBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIUHBI cocTaBisieT S 3.e., 180 4., 81,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
Bcero B Hacax
Bun yue6HOM paboThI
4acoB Homep cemectpa
4
O6m1ast Tpy10EMKOCTh AUCIUTUIMHBI 180 180
AyoumopHvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 37 37
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 86,5 86,5
C IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT M
BBITIOJTHEHHE KYPCOBOI paOOThI 36,5 36.5
MIOJTOTOBKA K 9K3aMEHY 30 30
IIOATOTOBKA K TEKYIIIUM MEPOIPUITUAIM 20 20
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 13,5 13,5
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - sk3ameH,KP

5. ConepkaHue TUCHMIIIMHBI

OO0beM ayIUTOPHBIX 3aHATHH 10 BHJIAM

paiz[.gena HaunmenoBanue pasienoB AUCHUILUIMHbI B yacax
Bcero JI 113 JIP
1 Beenenue. OCHOBHbBIE MOHATHUS U ONPEEICHUS 10 4 2 4
2 (IlepBblii 3aKOH TEPMOJUHAMUKHI 6 2 2 2
3 |BTopoii 3aKOH TepMOJUHAMUKH 8 2 4 2
4 TepMoaHaMUYeCKUE CBOMCTBA PEATIbHBIX T'a30B. 12 ) 4 6
BonsHol map
5 TepMonMHaMHUECKHUE CBOMCTBA PEAIbHBIX Ia30B. 5 ) 3 0
BraxxHbIil BO31yX




TepMonMHaMMKa IOTOKA

TepMonIuHAMHUYECKUE IIUKIIBI JBUTaTEIICH BHYTPEHHETO
cropaHus

TepMogrHAMHUYECKHE LUKIIbI Ta30TYPOMHHBIX YCTaHOBOK|

TepMOL[I/IHaMI/IquKI/IG HUKJIBI TaPOCUJIOBBIX YCTAHOBOK

Kommnpeccopsl

TCpMO,I[I/IHaMI/I‘{CCKI/IC HUKJIBI XOJIOAWUJIBHBIX YCTAHOBOK

DIIeMEHTBbl XMMHUYECKOH TCPMOAUHAMUKHA
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5.1. Jleknun

No
ITeKIIH

Ne
paznena

HanmenoBanue Ui KpaTKOC COACPIKAHUC JICKIIMOHHOTO 3aHATHA

Koi-
BO
4acoB

[IpenMeTt TexHHYECKON TEpMOIUHAMUKHU. CTATUCTUYECKUN U TEPMOIMHAMUYECKHI
METOIBI UccliefioBaHus. TepMoanHaMudeckas cuctema. Pabouee tero.
TepMmonuHamuyeckue napamMeTpsl. PABHOBECHOE Y HEPABHOBECHOE COCTOSTHUA.
OOpaTuMbIii 1 HEOOPATUMBIN TIPOIECCH. TepMoAMHAMUYECKAast TOBEPXHOCTD.

neanbHbIi ra3 Kak npocTeiinas Moaesb paboueit cpeabl. 3akoHb! boiis-
Mapuotra. ['eli-JIrocaka, ABoraapo. YpaBHEHUsI COCTOSIHUS UAEAJIBHOIO ra3a B
dopme Knanelipona u B popme Meneneena. YienbHas 1 yHUBEpcallbHas ra30Bast
[TOCTOSTHHASL.

["a3oBble cMecH. 3akoH JlanproHa. CiocoObl 3aJJaHus COCTaBa, CBSA3b MEXAY HUMH.
[TapameTpbl cOCTOSHUS T'a30BOM cMecH. ['a30Bast moCTOsIHHASL, MOJIIpHAs Macca,
napIyagbHOE JABJICHUE.

TennoeMKOCTH HeanbHbIX U CMECH ra30B. Buasl Temioemkoctu. UcTuHHOE M
cpenHee 3HaueHue TeroeMkocTu. Juddepennmanbubie ypaBHEHUS
TepmoauHaMukn. JluddepeHnuanbapie ypaBHeHus TemtoemMkocteil. [lonstue
paboTHl B TEpMOIMHAMUKE, Tpaduueckasi ee MHTEpIIpeTalys Ha JuarpamMmme.
[TonsiTrie TEIUIOTHI Tiporiecca. TernoTra u paboTta Kak (GOpPMEI epeaadn SHEPTUH.
BryTpenHss sHeprus. BHenHss mose3nas padora TepMOIUHAMUYECKON CUCTEMBI.
OHTAJIBITHS.

JluddepeHnmanbable ypaBHEHUsSI BHYyTPEHHEH SHEPTUH, SHTPOIHH, SHTAIBIINU U
TEIUIOTHI IIPU Pa3IMUHbIX KOMOMHAIMSIX HE3aBUCUMBIX IEPEMEHHBIX P, V, T.
DOopMyIHPOBKH U aHATTUTHUYECKAs! (pOpMa IIEPBOTO 3aKOHA TEPMOIUHAMUKH.
AHaJIn3 TePMOJUHAMUYECKUX MTPOLIECCOB U3MEHEHUS COCTOSIHUS UIEaTbHOTO raza
Ha OCHOBE IIEPBOT'0 3aKOHA TEPMOJIMHAMUKN. AHAIIUTUYECKOE BBIPAKEHHUE NIEPBOTO
3aKOHa TEPMOAMHAMUKH.

[TonsATHE KPYroBOro npouecca, DUk llogBeneHHOE U OTBEIEHHOE B IIPOLIECCE
teruto. [Tone3nas padora. TepMuueckuii Kij, XonouabHbIN KodpduuueHT. Luka
Kapho. Pereneparunsiii nuki. T,s-nuarpamma. OCHOBHBIE ITPOLIECCHI B
koopauHarax T,s.

CyILIHOCT M aHAIUTUYECKOE BBIPAXKEHUE BTOPOTO 3aKOHA TEPMOIUHAMHUKH.
Wuterpan Kiayzunyca. DHTponus, ee CTaTUCTUYECKOE TOIKOBAHUE U CBA3b C
TEPMOJJMHAMUYECKOM BEPOSTHOCTHIO. TepMOAMHAMUYECKHE TOXIECTBA.

CwItbl M IOTEHIIMATIbHAS SHEPTHSI MEXXMOJIEKYIIIPHOTO B3auMoAeHcTBUs. OOIuii
BU/JI yPaBHEHUS COCTOSHUSI pEaJIbHOTO Ta3a. YpaBHeHue BaH-nep-Baanbca.
W3orepmbl Ban-nep-Baanbca. Dddext Tomrcona.

0,5

CaoiicTBa xxuakocrtel. [ToBepxHocTHOE HaTskeHue. CmaunBanue. Kamwuisspaele
seieHus. dazoBeie nepexoanl. VccienoBanue mpoiecca napooopazoBaHus npu
oMoty p,V u T,s- tnarpamMmel.

0,5

10

TepMmoarHaMHuuecKue napameTpbl BOAbI U BOASHOro napa. [Ipouecc

Hap006pa3OBaHI/I$I Bp,v-H T,S— JuarpaMmax. H(PI)IKOCTL B COCTOSAHHMH HACBIIICHUA

0,5




Y CyXOHM HacChIECHHBIN Mmap. BiaxxHelil nap, crenenb cyxocTu. lleperpersiii map.

Pacuer napaMeTpoOB BJIA’KHOTIO I1apa. HpI/IHI_II/IHBI MMOCTPOCHHUC U XapPAKTCPHBIC

11 4
0co0eHHOCTH h,s- TruarpamMmbl BOJISIHOTO Mapa.

0,5

BriaxxHblil BO3yX Kak CMECh UAE€abHbIX Ta30B. [lonydeHne pacueTHbIX
BBIPAYKEHU J1JIs1 Ta30BOM MOCTOSIHHOM, MOJISIPHOW MaccChl, INIOTHOCTH U
TEIMIOEMKOCTH, BIArOCOJIEPHKAHUSI, OTHOCUTEIBHOMN BJIAXKHOCTH, SHTAIBIINN
BJIYKHOTO BO3/1yXa. HachIEeHHBIN 1 HEHACBIIIEHHBIN BIAYKHBINA BO3/1YX.

12 5

I,d- nuarpaMma BIQXKHOTO BO3IyXa: MPUHIIUAIIBI TOCTPOCHUS, XapaKTepHbIC
0COOEHHOCTH, OTIpeJIelICHHE TapaMeTpoB. PacyeT 0CHOBHBIX MPOIIECCOB C
WCTIOJIb30BaHKE JHAarpaMMbl: HArPeB BIAXKHOTO BO3IyXa, OXJIAXKICHHE.
'VYMEHBIIICHHE BIAroCo/IepKaHusl, ainadaTHOE yBIaKHCHHUE.

13 5

YpaBHEHHE MEPBOTO 3aKOHA TEPMOAMHAMHUKHY IS TOTOKA. Pacronaraemas pabora,
14 6  |[paboTa mpoTanKWBaHMs, pad0Ta U3MEHEHHUSI KHHETHYECKOM U MTOTSHITHATBHOM 1
SHEPTUHU MOTOKA, YPABHEHUS MIEPBOTO 3aKOHA JIJIsl aJuabaTHOro MOTOKA.

Vcreyenue rasa u3 mpocToro coria. PacueTHbie COOTHOILIEHUS JJIsl CKOPOCTH U
15 6  [pacxoma mepexojl Yepe3 CKOPOCTh 3ByKa, KpUTUUECKHE MmapameTpsl. McTteuenue n3 1
coruia JlaBas.

I[pOCCGJ'II/IpOBaHI/Ie Ta30B U I1apOB. HN3meHeHne napaMeTpoOB B IIPOLECCC

16 6 npoccenupoBanus. [IpakTnyeckoe NCIOIb30BaHUE Mpoliecca IPOCCETNPOBAHUS. !

19 7 [TprHLIMIT PaOOTHI OAHOCTYNIEHYATOTO MOPIIHEBOTO KOMIIPECCOPA. )
MHorocTyneH4yarble NOpIIHEBbIE KOMIPECCOPHI.

20 7 PaboTa peaibHOro MOPIIHEBOTr0 KoMIipeccopa JlonaTtouHble KOMIPECCOPBHI. 1
Y Trin3anus TEMI0Thl. TeEPMOAMHAMUYECKUI aHAJIN3 ITPOLIECCOB B KOMIIPECCOPAX.

1 3 [{uxsl nopiHeBbix JIBC: ¢ H30XOpHBIM, ¢ M300apHBIM M CMEIIaHHBIM TIO/IBOJIOM 1
TEIUIOTHI. BbIpaxkeHue sl TEepMHUUYECKOTO KIIJI [IUKJIA.

22 8  |Meronbl noBeieHUs 3PpPeKTuBHOCTH nopuiHeBbix JIBC. DxeKkTupoBaHue. 1
[{uKJpl ra30TypOMHHBIX YCTaHOBOK. [IpMHIMIIMAnbHas cxema U

3 9 repMmoguHaMudeckuit I'TY ¢ mogBoaoM TEIIOThI P MOCTOSIHHOM JaBJICHHH. )

Metozas! nossieHus: Tepmudeckoro K ['TY. Perenepanus, MHOrocTyneH4aroe
CKaTHe U CTYNEHYaTbIl MOJIBOJ TETLIOTHI.

CxeMa mapoTypOHMHHOM ycTaHOBKU. [IpuHITMIIHAIBEHAS BOBMOXKHOCTh pean3aluu
24 10 |jouxna KapHo, BHyTpeHHss 1 BHEIIHsIsI HeoOpaTtuMocTh. [ ukn Penkuna., ero 2
TePMHUUYECKHM KII. MeTO/bl MOBBIILIEHUSI TEPMUUECKOTO K17 MKIJIa PeHkuHa.

[{MKJI cO BTOpUYHBIM ITeperpeBoM mapa. LUk ¢ pereHepaTuBHBIM OAOTPEBOM.
bananc sHepruu napoTypOUHHOMN YCTaHOBKH, KIIJ, €0 COCTABISIONIUE. YUET
HEOOpaTUMOCTH TIPH aIMadaTHOM PACITUPEHHH MMapa. YIEIbHBIN pacxo/ mnapa,
TEIJIOTHI U TOIJIMBA. DKCEPreTUYeCKU METO UCCIIEIOBaHUSI SKOHOMUYHOCTH
TCIIJIOBBIX YCTAHOBOK. MGTO,)II)I 0Oe3MaIlnHHOTO HpeO6p330BaHI/I5[ TCIIJIOTHI B
DIIEKTPUUECKYIO SHEPTHUIO.

L{MKJIBI XOJIOAUIIBHBIX YCTAHOBOK. CXeMa M IIUKJI BO3AYIIHON XOJIOAUIBHON
yCTaHOBKH, cpaBHeHUE ¢ LukJIoM KapHo. [ToBeimenue apexTuBHOCTH LIUKIIA
BO3IYIIHON XOJIOAWJIBHOM YCTAHOBKH ITyTEM MCIOJIb30BAHUS pEreHEPAIINN
TCIIJIOTHI.

25 10

26 11

[[puHIIMTIHATBHAS CXeMa U UK TAPOKOMITPECCOPHOM XOJIOUIBLHOM YCTaHOBKH.
27 11  |AGcopOuroHHas XOJI0MIbHAs yCTaHOBKA. [lapoy»keKkTopHas XOIOAMIIbHAS 2
yCTaHOBKA.

17 12 | Xumuueckoe paBHOBECHE TEPMOINHAMUYECKON CUCTEMBI 2

PaBHOBeCHE B CIIOJKHBIX CUCTEMAX, TCTCPOTCHHBIC CUCTEMbI, CTCXUOMCTPHUICCKUC
YPAaBHCHUSA, DOHAOTCPMHUICCKHUE U DK30TCPMUICCKUC PCAKIIUH.

18 12

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

| Ne | Ne | HanmenoBaHue WK KpaTKOE COAEPKAHNE MPAKTUYECKOrO 3aHATHUS, CEMUHApa | Kou- |




3aHATHA|pa3IeNa) BO
4acoB
1 1 |OcHOBHBIE OHATHUSA U ONPEICIEHUS. 2
["azoBeie cmecu. 3akon JlansroHa. CriocoObl 3a/1aHUs COCTaBa, CBSI3b MEXKTY
) 5 |HEMH [TapameTpsl cocTosiHUS Ta30BOM cMecH. ['a30Bast MOCTOsIHHAS, MOJISIpHAs 1
Macca, mapuuanbHoe AaBiieHue. TerioeMKOCTH HealnbHbIX U CMECH Ta30B. Buibl
TEIJIOEMKOCTH. VICTUHHOE U cpeHee 3HaueHHE TeIIOEMKOCTH.
3 ) AHaIM3 TePMOJUHAMHUECKUX MPOILECCOB U3MEHEHHS COCTOSHUS UACAIBHOTO rasa 1
Ha OCHOBE NIEPBOI'0 3aKOHA TEPMOJIMHAMUKH.
4 3 [lonsTre kpyroBoro npouecca, IukI. IlogBeneHHOE U OTBEIEHHOE B IpoOLIECCe )
teruo. [lonesnas padora. TepMuueckuii Ki1, XOJIOAWIBHBIN KO3(PPHUITHEHT.
5 3 |Huknsl. OCHOBHBIE TIpoIlecChl B KoopauHatax P,v- u T,s- 2
6 4  |TepMoamHaMHUUYECKHUE MapaMeTpbl BOJbI U BOJSHOTO Hapa. 2
7 4 Pacuer mapameTpoB BoAsSHOTO mapa. [[puHIUIIBI MOCTPOEHNE U XapaKTepHbIE )
0co0eHHOCTH h,s- ArarpaMmbl BOJASHOTO TMapa.
[,d- tnarpaMmma BIIa)KHOTO BO3/yXa: MPUHIUIIBI TOCTPOEHHUS, XapaKTepHbIE
3 5 0COOEHHOCTH, OIIPENIETICHUE NTapaMeTPOB. PacueT 0CHOBHBIX IIPOLIECCOB C 3
MCIIONIb30BaHUE IMAarpaMMBbl: HarpeB BJIAXKHOTO BO3/1yXa, OXJIaXICHHUE.
'YMEHBIIICHHE BIarocojepaHus, aquabaTHoe yBIaKHEHHUE.
9 6 McreueHue raza u3 npocToro comia. PacueTHble COOTHOLIEHHUS 151 CKOPOCTH U ’
pacxofia epexoj] Uepe3 CKOPOCTh 3BYKa, KpUTHUECKHUE ITapaMeTPBhI.
10 6 |Ucteuenue u3 coruia JlaBas. 2
14 7  [TepMogMHaMHYECKUI aHAIA3 POLIECCOB B KOMIIPECCOPAX. 3
15 8  |Metons! noBblieHus 3¢ dextuBHOCTH nopuiHeBbIX JIBC. DxexkTupoBaHue. 2
16 9  |Meronbl noBbileHUs1 TepMudeckoro kg I'TY. 2
17 10 DKCEPreTH4eCKNil METO UCCIIEJOBAaHUSI SKOHOMUYHOCTH TETUIOBBIX YCTAaHOBOK. ’
MeTozb! 0€3MallIMHHOTO IPE0Opa30BaHuUs TEIIOTHI B 3JIEKTPUUECKYIO SHEPTHIO.
13 1 [ToBeimenue 3 PeKTUBHOCTH UKIIA XOJIOAMIBHON YCTAHOBKU ITyTEM )
MCIIONb30BAHUS pEreHEePAIlUH TETIOTHI.
11 12 |[DHAOTEpMUYECKHE U YK30TEPMUUECKHE PEaAKIINU 1
12 12 [(Xumudeckoe paBHOBECHE 0,5
13 12 |[Xumudeckoe paBHOBECHE 0,5
5.3. JlaboparopHbie padoThI
Ne Ne . Koz-
sansuspasena HanmMeHnoBaHme WM KpaTKoe cofiepKaHue JadopaTOpHOM paboThI BO
4acoB
1 1  [M3mepenue arMoC(hEpHOro AaBICHUS 2
2 1 |CnocoObl n3MepeHus 1aBiIeHUs
3 2 |OnpeneneHue OTHOUIEHUS TEIIOEMKOCTeM raza merogoM Kinemana u Jlezopma 2
6 3 |Onpenenenve U3MepeHHs SHTPOITUU 2
4 4  |3MepeHune yaenbHOW TEIIOTHI IUIABJICHMS JIb/1a 2
5 4 M3mepenne yeapHol TeTIOEMKOCTH U yACIbHON TEIJIOTHI TUIABJICHUS )
napagduHa.
7 4 Onpenenenre BIa)KHOCTH HACHIIIEHHOTO BOISHOTO Mapa U €ro apaMeTpoB )
COCTOSIHUS
9 6 VccnenoBanue npouecca aguadaTHOro UCTEUEHHUS BOASHOIO Napa U3 1
CYKUBAIOIIETOCs COIUIA.
8 12 |Onpenenenue TemioBbIX Y)PEKTOB U HAMPABICHUS] XUMUUYECKUX TTPOIIECCOB. |




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITogsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
pa3zienos, IaB, CTPaHULl) / CChIIKA Ha

peCypc

CemecTtp

Koi-
BO
JacoB

BBITIOJTHEHHE KYPCOBOM paOOThI

1. KoBasiea O.A. I'a30Bble U mapoBbie
UKJIBL: Y4yeOHoe mocobue K KypcoBoi
pa6ore/ [Tox pen. B.W. TTaadepona.
UensOunck: Uzn-so FOYpI'Y, 2005. 32 c. 2.
Kyrenosa O.A. Cmecu ra3os: YuebHoe
nocobue K KypcoBoii padore/ mox pen. H.T.
MaruaurtoBoit. Yensiounck: U3n-so FOVpI'Y,
2007. 37 c.

36,5

IIOAIOTOBKA K 9K3aMCHY

1. Ky3unenos, I. ®. MonekynsapHas ¢pusznka u
repMmoanHaMuka Koncrekr nexkuumii I ©.
Ky3uenos, X. b. Tonunos, . I'. Knemes;
[Ox.-Ypaun. roc. yu-t, Kad. O6m1. u
bKcriepuMeHT. pusuka; IOYpI'Y. -
Uensounck: Mznarensctro KOYpI'Y, 2004. -
59, [1] c. un. 2. KpyTtos, B. . Texunueckas
TepMOJMHAMUKA YueO. 1JIsi MAUTUHOCTPOUT.
cretl. By30B Ilox pen. B. U. Kpyroga. - 3-¢
u31., nepepad. u gon. - M.: Beicias mikoina,
1991. - 382,[2] c. un. 3. Kynunos, B. A.
TexHuueckast TepMOAMHAMUKa Y4eO.
nocobwue 11 BTy30B B. A. Kynunos, 3. M.
Kapramos. - 4-e u3a., crep. - M.: Boicias
mkoiia, 2005. - 260,[1] c. uin. 4. IlocTHUKOB,
E. b. MonekynspHas puszuka u
TepMoarHaMKKa KOHCIIEKT JeKIuii:
[TocoOue asst moaroToBkH K sk3ameHam E. b.
[ToctaHukoB. - M.: IIpuop, 2004. - 188 c. 5.
JlapukoB, H. H. Terutorexunuka Yue0. st
By30B 110 criell. "[Ip-Bo cTpouT. uzaenuii u
KOHCTpYKUM". - 3-¢ u31., nepepad. u Jo1. -
M.: Crpoituznar, 1985. - 432 c. ui. 6.
Temnorexnuka Yue0. A TEXH.
crienaibHocTelt By30oB B. H. Jlykanun, M.
. latpos, I. M. Kamdep u np.; [Tox pen.
B. H. Jlykanuna. - 5-e u3n., crep. - M.:
Bricmras mxona, 2005. - 671 c. u.
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[IOArOTOBKA K TEKYIIIUM MEPOIPUATUAM

1. IloctHukos, E. b. Monekynspnas ¢pusuka
1 TepMOIMHaAMUKa KOHCIIEKT JIEKIIHIA:
[TocoOue ans moaroToBku K sk3ameHam E. b.
[ToctaHukoB. - M.: IIpuop, 2004. - 188 c. 2.
Kpytos, B. . Texuuueckas
TepMOJMHAMUKa Y4eO. 11 MalllnHOCTPOUT.
crenl. By3oB llox pen. B. U. Kpyroga. - 3-¢
u31I., mepepad. u non. - M.: Beicmas mkona,
1991. - 382,[2] c. un. 3. Kynunos, B. A.
TexHuueckas TepMoOAMHAMUKA Y4eo.
nocobue ais Bry3oB B. A. Kynunos, 3. M.
Kapramos. - 4-e usn., crep. - M.: Boicmias
mkosia, 2005. - 260,[1] c. ui.
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6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

No
KM

Ce-
MECTp

Bun
KOHTPOJISt

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oamn

HOp}II[OK Ha4YHUCJICHUs 0allJIoB

Vau-
THIBA-
eTCs B
1A

Texymnii
KOHTPOJIb

Ormpoc Nel

1 GaJ1 - CTYACHT IPABUIIBHO OTBETHIT Ha
BOIPOC

(0 6ayIOB - CTYIEHT HENPABUIBHO OTBETHII
Ha BOMPOC

OK3aMCH

Texymuin
KOHTPOJIb

Onpoc Ne2

1 Gani - CTyAeHT MpaBHWIHLHO OTBETHII HA
BOTIPOC

() GanIoB - CTYACHT HETPABMIIBHO OTBETHII
Ha BOIIPOC

OK3aMCH

Texymui
KOHTPOJIb

Pemrenue
3aga4

Perennas 3amaya 6e3 ommookK - 3 Oaiia;
Pemennas 3a7aua, nMeromnias
HE3HAUMUTEILHBIE OLIMOKM - 2 Oana;
Pemennast 3a1a4a ¢ rpyOpIMH omInOKamu - 1
0a;

Hepemennas 3anaya - 0 0asuios.

DK3aMCH

Texymnii
KOHTPOJIb

3amura
oKJIaaa

5 GaJIIOB - BBHIMIOJIHEHHBIN B CPOK JTOKJIAI,
[MOJIHBIE, TPAMOTHBIC OTBETHI Ha BOITPOCHI
AyJIUTOPUH.

4 Gasa - BBIMTOJTHEHHBIM B CPOK JOKJIA,
[PU OTBETAaX Ha BOMPOCHI ayTUTOPUH
CTYJCHT HEMHOTO 3aTPy/HSAETCS.

3 Gaia - BRIIOTHEHHBIN B CPOK JOKIIAT,
[PU OTBETaX Ha BOMPOCHI AyTUTOPHH
CTY/ICHT UCTIBITHIBACT 3aTPYIHECHHUS.

2 0ajuIa - BRIIIOJIHEHHBIH C OIIO3IaHUEM
TOKJIa/1, IPU OTBETaX Ha BOIIPOCHI
AyIMTOPUU CTYJACHT HEMHOTO 3aTPyTHACTCS.
1 Ga - BBITOTHEHHEIN ¢ OIO3JaHUEM
TTOKJIa/1, P OTBETaX Ha BOIIPOCHI
AyJIMTOPUU CTYJEHT UCTIBITHIBAET
3arpyaHeHus - 1 6amr;

(0 GasuIoB - HE BBHITIOJHEHHAs paboTa.

OK3aMCH

IIpome-
KYyTOUHAas
aTTecTanus

OK3aMeH

5 6aymIoB: CTYAEHT MIyOOKO U IPOYHO
YCBOWJI POTpaMMHBIN MaTepHall,
MCUEPIIBIBAIOILE, TIOCIEA0BATENBHO, YETKO U
JIOTMYECKU CTPOMHO €ro U3JIaraeT, yMeeT
TECHO YBS3bIBaTh TEOPUIO C IIPAKTUKOM,
CBOOOHO CIIPABIIAETCS € 3a7a4aMH,
BOIPOCAaMU M IpyTMMH BUJIaMU IIPUMEHEHUS
3HAHUU, IPUYEM HE 3aTPYIHSAETCS C OTBETOM
[IpY BUIOM3MEHEHUM 3a/1aHNM, UCTIONb3YET B

OTBETE MaTreprag MOHOTrpahuIeCKOM

ODK3aMCH




JTUTEepaTyphl, MPABUIHLHO 000CHOBBIBAET
[IPUHSITOE pelIeHNe, BIaIeeT
PA3HOCTOPOHHUMU HaBBIKAMU W IIPHEMAMHU
BBIMIOJTHEHUS MTPAKTUUECKUX 3a/1a4,
[MOITBEPKIAET TIOJTHOE OCBOCHUE
KOMITETEHIUH, TPEeTyCMOTPEHHBIX
[IPOrpaMMOM IK3aMEHa.

4 Oaruta: CTYIEHT TBEPIO 3HAET MaTepual,
PAMOTHO U MO CYIIECTBY U3JIaraer ero, He
OTTyCKasi CyIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOMPOC, IPABUIHHO MPUMEHSET
TEOPETUUECKHUE TIOJIOKEHUS MTPU PEIICHUN
[MPAKTUYECKUX BOIPOCOB U 3aj1a4, BIaJCeT
HE0OXOTUMBIMU HAaBbIKAMU U IPUEMaMH UX
BBITIOJIHEHUS, JIOMTYCKasi HEKOTOPbIE
HETOYHOCTHU; JIEMOHCTPUPYET XOPOIIHA
YPOBEHb OCBOCHHS Marepuarna,
HH()OPMAITMOHHOW U KOMMYHHUKATUBHOM
KyJBTYPBI ¥ B IIEJIOM TIOJTBEPIKIACT
OCBOCHHE KOMITETEHIIHH, TPelyCMOTPEHHBIX
[IPOrpaMMOM IK3aMEHa.

3 Gaiia: CTy/IEHT MOKa3bIBaeT 3HAHUS
TOJILKO OCHOBHOTO Marepuasa, HO He
YCBOWJI €T0 JeTaleH, JOMyCKaeT
HETOYHOCTH, HEJIOCTATOUHO NPABUIIbHbBIE
(hOpMyIHPOBKHU, B LIEJIOM, HE TIPETIATCTBYET
YCBOEHUIO MOCIEAYIOMIETr0 MPOrPaMMHOIO
MaTepuaia, HapyleHHsl TOTHYeCKON
[10CJIEI0BATEILHOCTH B U3JI0KEHUH
[IPOrpaMMHOTO MaTepHaa, UCTILITHIBAET
3aTpyIHEHUS TPU BHITIOJTHCHUN
[paKTUYECKUX paboT, MOATBEPKIaeT
OCBOEHHE KOMIETEHIIUH, MPeyCMOTPEHHBIX
[pOrpaMMoi 3K3aMeHa Ha MUHUMAaJIbHO
TTOITYCTUMOM YpPOBHE.

2 Oamia: CTY/ICHT HE 3HAeT 3HAUUTEITbHOMN
4aCTH IPOrPaMMHOTO Marepuaia (MeHee
50% mpaBUIIBHO BBINOJHEHHBIX 3aIaHUN OT
o01mero oobemMa paboThI), TOMyCKaeT
CYILECTBEHHBIE OINOKH, HEYBEPEHHO, C
OONBIINMU 3aTPYTHEHHUSIMH BBITIOTHSIET
[paKTHUYeCKUE pabOoThl, HE TIOATBEPHKAAET
OCBOEHHE KOMIETEHIIUH, MPEyCMOTPEHHBIX
[MpOrpamMMOM SK3aMeHa.

1 Gamt: CTYEHT He 3HaeT 3HAYUTEIHLHOM
JacTH MMPOrPaMMHOT0 MaTepuana (MeHee
20% TpaBUIIBHO BBITIOJIHEHHBIX 33JJaHUM OT
o0mrero oobeMa paboThl), JOMyCKaeT
CYIIIECTBEHHBIC OIUOKU, HEYBEPEHHO, C
0OJIBIIMMU 3aTPYTHEHUSIMH BBITTOTHSIET
[MPaKTUIECKUE paOOThI, HE TIOATBEPKIACT
OCBOCHHE KOMITETEHIIHH, TPelyCMOTPEHHBIX
[IPOrpaMMOM IK3aMEHa.

0 GaiyoB: CTYAEHT OTCYTCTBOBAI Ha
PK3aMEHE.

Kypcosas

Kypcosas

5 GaJIIOB BBICTABIISIETCS 32 KYPCOBYIO

Kyp-




paboTa/mpoeKT

pabora

[paboTYy, BBITIOJIHEHHYIO B YCTaHOBJICHHBIH
CPOK, TOJTHOCTHIO OTBEYAIOIIYIO 3aJaHHIO,
[MOSICHUTENbHAS 3aIIMCKa KOTOPOMl
MocJjie[0BaTeIbHa U JIOTHYHA, IPUHSATHIE
TCXHUYCCKUEC PCUICHUS ITPABUJIBHBIC U
o0ocHoBaHsbl. [Ipu 3ammre CTyIeHT
MMOKa3bIBACT ITyOOKOE 3HAHHE MPEIMETa,
CcBOOOJIHO ONEPUPYET JAHHBIMH, BHOCUT
000CHOBaHHBIE MPEUIOKEHHS, TPABUIIBHO
OTBEYAET Ha BOMPOCHI MTPETOIaBaATENS.

4 Gayia CTaBUTHCS 332 KypCOBYIO paboTy,
BBIMIOJTHEHHYIO B YCTAHOBJICHHBIHN CPOK,
[MOJTHOCTHIO OTBEUYAIOIIYIO 33/1aHUIO,
MOSICHUTEJIbHAS 3aMCKa KOTOPOH
MOCJICAOBATCIIbHA U JIOTHUYHA, ITPUHATHIC
TEXHUYECKHE PEIIeHUs B OOJIBIINHCTBE
CBOEM NpaBUIIbHBIE U 000CHOBaHHBIE. [Ipn
3alUTE CTYJACHT IMOKA3bIBAET XOPOIIHNEe
3HAHUA [IPEAMETA, OIEPUPYET JaHHBIMU,
BHOCUT 00OOCHOBaHHbBIE MPEIOKEHNUS,
BEPHO OTBEYAET HA BOMPOCHI
[peroaaBaTes.

3 Gasuta BbICTABISIETCA 32 KypCOBYIO paboTy,
BBIMIOJTHEHHYIO B YCTAHOBJICHHBIH CPOK,
OTBEUAIOLIHI 33aJJaHUIO, TIOSICHUTEIbHAS
3arrcKka KOTOPOTO HE COBCEM
MOCJICAOBATCIIbHA U JIOTHUYHA, ITPUHATHIC
TEXHUYECKHE PEIlIeHHUs] He BCeraa
MpaBUJIbHBIE 1 000CHOBaHHBIE. [Ipu 3amuTe
CTYIIEHT MOKa3bIBa€T HEYBEPEHHOCTD,
ciiabble 3HaHMS PEAMETa, He BCEeria AaeT
000CHOBAaHHbIE OTBETHI HA MIOCTABIICHHBIE
[peroaBaTesieM BOIIPOCHI.

2 Oaja BBICTABIIETCS 32 KYPCOBYIO padoTy,
BBITTOJTHEHHYO C OTIO3/JaHUEM, TTOJTHOCTBIO
OTBEYAIOIIYIO 33JIaHUI0, TIOSICHUTENIbHAS
3anycKa KOTOPOM MOCen0BarelibHa U
JIOTHYHA, IPUHATHIE TEXHUYECKHUE PEIICHUs
B 60HLIJ_II/IHCTB€ CBOCM IIPAaBUJILHBIC U
o0ocHoBanHble. [Ipu 3ammure cTyneHT
TIOKa3bIBACT HCYBCPCHHOCTD, cJiabble 3HaHUs
[penMeTa, He Bcerna gaeT 000CHOBaHHbBIE
OTBCTHI HA MMOCTABJICHHBIC TPCTIOAAaBATCIICM
BOTIPOCHI.

1 GaJi BBICTABIISIETCS 32 KYPCOBYIO padoTy,
BBITMIOJTHEHHYIO C OTMO3/1aHUEM, OTBEYAOIIIYIO
3aJaHHIO, TIOSICHUTENbHAS 3aIICKa KOTOPOH
HE COBCEM I0cieloBaTeIbHa U JJOTHYHA,
MIPUHATBHIC TCXHUYICCKUC PCHICHUS HC BCCra
MpaBWIbHBIE U 000CcHOBaHHbIE. [Ipu 3amuTe
CTYJCHT IIOKa3bIBaeT HEYBEPEHHOCTH,
cia0ble 3HaHMS MTpeIMeTa, He Bcerna JAaeT
O6OCHOBaHHBIe OTBCTHI HA ITIOCTABJICHHBIC
[IpernoaaBaTeieM BOIPOCHL.

(0 GasI0B BBICTABIISAETCS 32 KYPCOBYIO

a0o0TYy, BBITOJIHEHHYIO C ON03/IaHUEM, HE

COBBIE
paboThI




OTBEYAOIIYIO 33JIAHUI0, TIOSICHUTEIIbHAS
3arycka KOTOpOoil He MmocieaoBareabHa U He
JIOTUYHA, TPUHATHIC TEXHUYCCKUC PCIICHUSA
HEBEpHbIE M HEOOOCHOBaHHKIE. B pabote
HET BBIBOOB. [Ipu 3amure cTyneHT
3aTpy/IHSAETCS OTBEYATh HA MOCTaBICHHbIE
BOTIPOCHI, HE BIIAJICET TEOPETUICCKUMU
3HAHUSAMU, IPU OTBETE JOITYyCKAET
CYILIECTBEHHBIE OLTUOKHU.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

MIPOMEKYTOYHON [Ipouenypa nposenenus
aTTeCTalluU

Kpurepun
OLCHHUBAaHUA

KypcoBble pad

3ananue A7 BBIMOJIHEHUS KypCcOBOM paboThI BbIIaeTCs B KOHIIE
TpPEThEeH Helenu cemecTpa. 3a TpU HEeJleIH 10 OKOHYaHUs CEMECTPa
CTYZIEHT c/1aeT paboTy Ha mpoBepky. [locie npoBepku KypcoBoit
paboThI CTYZIEHT UcHpaBiseTcs HeaoueTsl. [IpenonaBarens
BBICTABIIAET IPEIBAPUTEIHHYIO OIICHKY U JOIMYCKAeT CTyACHTA K

OTHI

HCIPABJIEHHYIO (IIPX HEOOXOIMMOCTH) MOSCHUTEIBHYIO 3aIHCKY.
3amuTy KypcoBoii paboThl IPUHUMAET MPEnoaBaTelb,
PYKOBOJISIIIIMY €€ BHITIOJIHEHHEM. B mporiecce 3aluThl CTYICHT
OTBeUaeT Ha psj BompocoB (6-8) mo kypcoBoit padorte. 1o
pe3ynbTaTaM OTBETOB BBICTABIISIETCS OLIEHKA 32 KYPCOBYIO padOTy.

3amuTe. B mocnenHue aBe Heneny cemectpa NpoBOAUTCS 3alliuTa |B COOTBETCTBUU C
KypcOBBIX pa®oT. Ha 3amuTy cTyaeHT npeocTaBiseT . 2.7 Ilonoxenus

OK3aMCH

DK3aMeH MPOBOAUTCS B MMCbMEHHOH popme. Kaxxnomy cTyneHTy
BbIZIaeTCs OmiieT. B kaxkom Ouiere conepKuTcs Tpu

MIPOBOUT JIOTIOJIHUTENIbHOE cobecenoBanue 1mo Temam owtera. [1o
pesyibpraTtamM co0ece0BaHus PEeroIaBaTellb BEICTABIISET OLICHKY.

TEOPETUUECKUX Bompoca U 3aaa4a. [locie npoBepky MUCbMEHHBIX (B COOTBETCTBUM C
OTBETOB Ha TEOPETUUYECKHUE BOMPOCHI U 33J1a4M Mpernojasaresp |0i. 2.5, 2.6
BBICTABIISIET ONECHKY. [Ipy HEOOXOAMMOCTH TIperoiaBaTellb [ lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHUs

[1K-3

3HaeT: OCHOBHbBIE TIOHATHUS U 3aKOHBI TEPMOAMHAMUKH; TEPMOJUHAMHYECKHE
MPOIECCHI U ITUKITBI TPE00pa30BaHUs YHEPTUH, TPOTEKAIOIIUE B
TEIUIOTEXHUYECKUX YCTAHOBKAX.

[1K-3

'YMeeT: IT0Ib30BaThCs CIIpaBOYHBIMH JaHHBIMU 1 I/IH(i)OpMaLII/IOHHBIMI/I 06azamu 1o
TeI'[J'IO(I)I/BI/I‘-ICCKI/IM CBOMCTBaM BCIICCTB; ITPOBOAUTDH aHAJIN3 3(1)(1)CKTI/IBHOCTI/I
HHWKJIOB TCIIJIOBBIX HBHFaTeHeﬁ, XOJIOAUJIBHBIX YCTAHOBOK M TCIIJIOBBIX HACOCOB C
PacdCTOM KOJIMYCCTBCHHBIX XaPAKTCPUCTUK 3TOM 3(1)(I)CKTI/IBHOCTI/I.

[1K-3

lMeeT nmpakTHYECKH OMBIT: pacyeTa U aHaiau3a 3(p(HEeKTUBHOCTH LIUKIIOB
TEIUIOBBIX JBUTATENIEH, XOMOIUIbHBIX YCTAHOBOK U TEIJIOBBIX HACOCOB C
pacyeToM KOJIMYECTBEHHBIX XapaKTEPUCTUK 3TOH F3PPEKTUBHOCTH.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMIITIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
1.  Kpyros, B. 1. Texunueckas TepMmoarHamMuka YueoO. s
MalImHOCTPOMT. crell. By30B Ilox pen. B. W. Kpyrosa. - 3-e u3a., nepepal. u J01I. -
M.: Beicmias mikona, 1991. - 382,[2] c. ui.
2.  Kynunos, B. A. Texaudeckas TepMmognHamMuka ¥Y4eb. mocoodue s
BTy30B B. A. Kynunos, 3. M. Kapramos. - 4-e u3na., crep. - M.: Beicias mkona,
2005. - 260,[1] c. un.
3.  Kysueuos, I. ®. Monekynsipuas pusnka u tepmoaunamuka Koncnexr
nexuuii I @. Ky3nenos, X. b. Tonunos, . I'. Knemes; IOx.-Ypain. roc. yu-1, Kad.
O6m1. u sxkcniepuMent. pusnka; OVYpl'Y. - Uensbunck: Uznarenscto FOYpI'Y,
2004. - 59, [1] c. un.

0) OononHumMenbHAsL IUMmepamypa:

1. Jlapukos, H. H. Termorexuuka Yue6. nys By3oB no creil. "[Ip-Bo
CTPOUT. U3JIEINI U KOHCTPYKIi". - 3-€ u3n., nepepad. u joi. - M.: Ctporiuziar,
1985.-432 c. un.

2. TemnnorexHuka YueO. Juisi TeXH. cnienuaibHocTel By30B B. H.
Jlykanun, M. I. lllarpos, I. M. Kamdep u ap.; Ilog pea. B. H. Jlykanuna. - 5-e u3n.,
crep. - M.: Beiciias mkona, 2005. - 671 c. uin.

3. TIlocruukos, E. b. MonekynspHas ¢pusnka u repMmoauHamuka KoHcrnekt
nexuuit: [Tocobue mis monroroBku k sk3amenam E. b. [Toctaukos. - M.: Tlpuop,
2004. - 188 c.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmoTtpenbt

2) MemoouyecKue yKazanus 0jisi CmyOeHmos8 N0 0C80CHUI0 OUCYUNTIUHBL.
1. KosaneBa O.A. ['a30Bble U TapOBbIE ITUKIIBI: YUeOHOE TOCO0Hue K
kypcoBoii padote/ [Tox pen. B.U. ITandeposa. Yensdunck: Uza-so FOVYpI'Y, 2005.
32c.
2.  Kyrenora O.A. Cmecu razo: YueOHoe nmocodue K KypcoBoii pabore/
non pen. H.T. MarautoBoii. Yensounck: U3n-so FOYpI'Y, 2007. 37 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Kosanera O.A. I'a30BbIe U MapoBbIe UKIIBL: YUeOHOE MocoOre K
KypcoBoii padote/ [Tox pen. B.U. [Tandeposa. Yensdunck: U3a-so FOYpI'Y, 2005.
32c.
2. Kyrenora O.A. Cmecu razo: YueOHoe mocodue K KypcoBoit pabore/
nop pen. H.T. MarautoBoii. Yensounck: Uzn-so FOYpI'Y, 2007. 37 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas TI0OKYMEeHTaIlus

Her
[Tepeyens MCMoOIB3yEMOro MPOrpaMMHOTO 0OECTICUEHHUS:

Her



[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. OOO "T'apant¥YpanCepsuc'"-I'apant(6eccpodHo)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

No OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3ansTuit a ;1 MIPEIyCTaHOBJICHHOE MPOTPAMMHOE 00€CIICUCHHE, UCTIONB3YyEeMOE IS
YA Pa3JIMYHBIX BUJIOB 3aHATUI

IIpakTnueckue 330 MyJIbTUMENNIHAS YCTAHOBKA, UHTEPAKTUBHASA JOCKA, MyJIbTUMEANMHAS
3aHATHS U Ulx) YCTaHOBKA, MHTCPAKTHBHAS I0CKa, TIPE/yCTAHOBICHHOE POTPAMMHOC
CEMUHAPbI o0ecneuenne Microsoft-Office, Microsoft-Windows,

330 MYJIBTHME/IMITHAS YCTAaHOBKA, HHTEPAKTUBHAS JIOCKA, MYJIBTUMEIUITHAS
Jlexunn (L.x.) YCTaHOBKA, HHTEPAKTUBHAS JOCKA, [IPELYCTAHOBJIICHHOE IIPOTPAMMHOE

obOecmieuenne Microsoft-Office, Microsoft-Windows,

JlaGoparopHsble ycTaHOBKH: 1. CriocoObl U3MepeHus JaBlIeHusl. 2.
OmnpeneneHre OTHOIIEHUS TeIIoeMKocTel raza metonom Kiiemana Jlezopma.
3. VI3mepeHue yneabHOM TEIUIoThI MaBaeHus jabja. 4. 3MepeHue ynenbHoM
JlaGoparopusie 327  [TEIUIOEMKOCTH M yAETHHOHN TEIUIOTHI IUIaBieHus napaduna. 5. OnpeneneHue

3aHITHS (JI.x.) [u3meHenus sHTponuu. 6. OnpeseneHue BIa)KHOCTH HACHIILIEHHOTO Mapa U ero
napaMmeTpoB cocTosHus. M3mepurensubie npubopsl: noteHuuometp I111-63,
MyabTUMETP APPA-305, 311€KTpOHHBIN TEPMOMETP, MOCT IOCTOSIHHOT'O TOKA,
TICUXPOMETP.




