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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: OCHOBHEIEC ITOHSATHS 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

[Tepedenp npeaIeCTBYONINX TUCIUTIINH, [Tepedenp mocaeayOMMX TUCITUTIINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT
TennorexHUYeCKHe U3MEpPEHUs,
TemnocHaOxeHue,
TennoreHepupyroUe YCTAaHOBKH,
OTorieHue,
["a3ocHaOxenue,
Her

KoHnauunoHnpoBaHue BO3/1yXa 1 X0JI0J0CHA0XKEHHUE,
ABTOMAaTH3aIMsI CUCTEM TEIIOTa30CHAOKEHHS U
MUKPOKJIMMATA 30aHUM,

Ternodusuka orpaxJaromux KOHCTPYKLUH,
[IprpoaHbIe NCTOYHHUKH TEILIOTHI,




CEMECTD),

CEMECTD)

BeHnTusamus,
[Ipon3BonCcTBEHHAS IPAKTUKA (MCTIOIHUTETBCKA) (6

[Ipon3BoncTBeHHAS IPAKTHKA (TIpeIIUIIIIOMHAs ) (8

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MPEAIIECTBYOMINUX TUCITUTIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas TpyaI0eMKOCTh JUCHHUILUIMHBI cocTaBisgeT S 3.¢., 180 4., 93,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
4

OO61mmas Tpyao€MKOCTh AUCIUTLITMHBI 180 180

AyoumopHhvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

ayauTopHbIX 3aHsaTuil (I13) 32 32
Jlabopatopubie padotsI (JIP) 16 16

Camocmosmenvras paboma (CPC) 86,5 86,5
MOATOTOBKA K IK3aMEHY 30 30
IIOATOTOBKA K TEKYILIIUM MEPOIPUATUAM 20 20
BBITIOJIHEHHE KypCOBOM pabOTHI 36,5 36.5

KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 13,5 13,5

By koHTpOs (3a4eT, qud.3a4et, IK3aMeH) - sk3ameH,KP

5. ConepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110 BHJIAM
pajzgena HaumeHnoBaHue pa3aenoB IUCLHUIUIMHBL B Hacax
Bcero JI 113 JIP

1 Beenenne. OCHOBHbBIE MOHATHUS U ONPECICHUS 10 4 2 4
2 |[lepBblii 3aKOH TEPMOJMHAMUKHI 6 2 2 2
3 [BTopoiil 3aKOH TEPMOAUHAMUKHU 8 2 4 2
4 TepMogMHAMUUYECKHE CBOMCTBA PEaIbHBIX Ia30B. 12 ) 4 6

BonsHol map
5 TepMOIMHAMUYECKHE CBOMCTBA PEAIbHBIX I'a30B. 5 2 0

BraxxHbiil BO31yX

TepMonnHaMKKa OTOKA 8 3 1
7 TepMoarHaMHUUYECKHE LUKIIbI IBUTATEIe BHYTPEHHETO 6 3 3 0

CrOpaHus




8  [TepmoanHaMHUYECKHE IIMKIIBI Fa30TYPOUHHBIX YCTAaHOBOK

9 TCpMO,Z[I/IHaMI/I‘-ICCKI/IC [UKJIBI TapOCUIIOBBIX YCTAHOBOK

10 |[Komnpeccopsl

11 TepMOI[I/IHaMI/I‘lCCKI/Ie IMUKJIbI XOJIOAHUJIbHBIX YCTAHOBOK

12 [DneMeHThl XUMUYECKOM TEPMOTMHAMUKHU
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5.1. Jlekuumn

No Ne
JICKITUH[pa3aena

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIUMOHHOT'O 3aHATHA

Koi-
BO
4acoB

[IpeameT Texunyeckoi TepMoauHaMuKu. CTaTUCTUYECKUN U TEPMOIMHAMHUYECKUM
MeTOZbI UccliefioBaHus. TepMoanHaMuyeckas cuctema. Pabouee teno.
TepmoauHamuyeckue napaMmeTpsl. PABHOBECHOE U HEPABHOBECHOE COCTOSTHUA.
OOpaTumblii 1 HEOOpAaTUMBIN TIpoIecchl. TepMoarHaMUYECKast MOBEPXHOCTD.

W neanbHBIN ra3 Kak MpoCTeHIIas MoJieinb padouei cpeapl. 3akoHbI boits-
Mapuortra. I'eii-JIrocaka, ABoragpo. YpaBHEHUS COCTOSIHUS UIEAIBHOIO Ira3a B
dbopme Knaneiipona u B hopme Menneneesa. YiaenbHas U yHUBEpCaIbHas Ta30Bas
IIOCTOsSSHHAas.

["a3oBble cMecu. 3akoH JlansroHa. CriocoObl 3aJaHHsI COCTaBa, CBSI3b MEXKAY HUMHU.
[TapameTpsl coCTOsIHUSA Ta30BOM cMecH. ['a30Bast MOCTOSIHHAS, MOJIIpHas Macca,
napluyaJbHOE JaBJICHHUE.

TermIoeMKOCTH UeaabHbIX U CMeCH ra3oB. Buasl Teroemkocty. Mctunaoe u
cpenHee 3HaueHue TeroeMkocTu. Juddepennmanbapie ypaBHEHUS
TepMoaMHaMUKU. Juddepennmansabie ypaBHeHus TermaoeMkocteit. [lonstue
paboTHl B TEpMOJIMHAMUKE, TpaduuecKasi €e HHTEpIIpeTalysl Ha JuarpamMmme.
[TonsiTHe Teru10THI Mpolecca. TemaoTa U paboTta Kak (GOpMBI ITepeIadl SHEPTHH.
BHyTpenHss sHeprus. BHemHss none3Has pabota TepMOJUHAMUUECKON CUCTEMBI.
OHTaJIbIUS.

luddepeHumansHuble ypaBHEHNUS BHYTPEHHEH SHEPTHH, YHTPOIHH, SHTAIBIIUN U
TEIJIOTHI IPY PA3JIMYHBIX KOMOMHAIIMSIX HE3aBUCUMBIX TIEPEMEHHBIX P, V, T.
DopMyITHPOBKH U aHATUTHYECKas (popMa MepBOro 3aKOHa TEPMOJAUHAMUKH.
AHaJIU3 TEPMOJIMHAMHYECKUX MIPOLIECCOB U3MEHEHHUS COCTOSIHUS UAeaTbHOTO raza
Ha OCHOBE NIEPBOT0 3aKOHA TEPMOJMHAMUKU. AHAIUTUYECKOE BBIPAKEHHE ITEPBOTO
3aKOHA TEPMOJMHAMUKH.

[TonsiTue kpyrosoro nporuecca, Huki. IlogBeneHHOe U OTBEIEHHOE B IIpoLiecce
tero. [Tonesnas pabora. TepMuueckuid K, XOJMOAWIbHBIN K03 durinent. [{ukm
Kapho. PereneparusHsiil nuki. T,s-nuarpamma. OCHOBHBIE ITPOLIECCHI B
koopauHarax T,s.

CyIIHOCTh ¥ AHAIUTHYECKOE BBIPA)KEHHE BTOPOTO 3aKOHA TEPMOJNHAMHUKH.
Wurerpan Knay3uyca. DHTponus, €€ CTaTUCTUYECKOE TOJIKOBAHUE U CBSI3b C
TEPMOJMHAMHAYECKON BEPOATHOCTHIO. TepMOIMHAMUYECKUE TOXKAECTBA.

Cuiipl ¥ IOTEHIMANIbHAS SHEPTUS MEXKMOJIEKYIIIPHOTO B3aumoaencTeus. O0muit
BUJ] YPaBHEHHS COCTOSIHUS PEabHOTO raza. YpaBHeHue Ban-gep-Baannbca.
W3orepmbl Ban-nep-Baanbca. Dddext Tomrcona.

0,5

CaoiicTBa xxuakocteil. [loBepxHocTHoe HaTskeHne. CMaunBanue. Kanwuisipaele
spieHus. dazoBele nepexoasl. VccienoBanue nporecca napooopa3oBaHus npu
romoutu p,V u T,s- quarpammel.

0,5

10 4

TepMonrHaMu4eCKUe apaMeTpsl BOAbI U BOAAHOro napa. [Iponece
napooOpa3zoBaHus B p,v- U T,s- tuarpammax. JKuIkoCcTb B COCTOSHUM HACBILICHUS
U CyXOW HACBIICHHBIN Nap. BiuaxxHelii map, crenexs cyxocTu. [leperpersiii map.

0,5

11 4

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

0co0eHHOCTH h,s- TuarpamMmbl BOJISIHOTO Tapa.

0,5




12

BitaykHBIN BO3AYX KaK CMECh UJ€aIbHbIX ra3oB. [lomydeHue pacyeTHbIX
BBIPAYKEHUM J1J1 Ta30BOM MOCTOSIHHOM, MOJISIPHOM MaccChl, INIOTHOCTH U
TEIJIOEMKOCTH, BIIArOCOJAEPKAHMSI, OTHOCUTEIHHOM BIIAXKHOCTH, SHTAIBITUI
BJIAYKHOTO BO3/1yXa. HachllleHHBI U HEHACKIIIIEHHBIN BIAYKHBINA BO3/YX.

13

[,d- nnarpaMMa BIIa)KHOTO BO3/yXa: MPUHIUIIBI TOCTPOEHUS, XapaKTepHbIE
0COOEHHOCTH, ONpeieNieHre mapaMeTpoB. PacueT 0CHOBHBIX MPOIIECCOB C
MCII0JIb30BaHUE TUAarPaMMBbl: HarPEB BIIAXKHOTO BO31yXa, OXJIAXKICHHUE.
'YMEHbIIIEHHE BIarocoaepx aHus, ainadbaTHoe yBIa)KHEHHE.

14

YpaBHEHHE MepBOTO 3aKOHA TEPMOAMHAMHUKH JIJIs MOTOKa. Pacnonaraemas pabora,
paboTa MpoTaJIKUBaHUA, pab0Ta U3MEHEHHUSI KHHETUYECKON U TTOTCHIIMAIbHON
PHEPrUH MOTOKA, YpPaBHEHUS MEPBOTO 3aKOHA JJIsl a1Ma0aTHOTO MOTOKA.

15

VcreyeHue ra3a U3 MpoCcToro coruia. PacueTHbie COOTHOMIEHUS SISl CKOPOCTH U
pacxojia mepexo]i Yepe3 CKOpOCTh 3ByKa, KpUTUUECKUE apameTpsl. McTeuenne u3
coruia JlaBams.

16

JlpoccenmupoBaHue Ta30B U MapoB. MI3MeHeHne mapaMeTpoB B Mporecce
npoccenupoBanusi. [IpakTHuecKoe HCIOIB30BaHUE MTPOIIECCa IPOCCETMPOBAHMS.

19

[TpunIMI paboThl OMHOCTYIIEHYATOTO MOPIIHEBOTO KOMIIPECCopa.
MHoroctyneHuaTble HOPIIHEBbIE KOMIIPECCOPBHI.

20

PaboTa peasbHOT0 MOPIITHEBOTO KoMIIpeccopa JlonaTtouHbIe KOMIIPECCOPHI.
Y THM3anus TemIoTh. TepMOoJMHAMHYECKHI aHaJIH3 MTPOIIECCOB B KOMITPECCOpax.

21

]_[I/IKJ'IBI IMOPHIHEBBIX I[BC C U30XOPHBIM, C I/1306apHI>IM 1 CMCIIaHHBIM ITIOABOJOM
TCIIJIOTHI. BI:Ipa)KeHI/IG JJI1 TCPMUYCCKOIO KITJ] TUKJIA.

22

Metozp! oBbIeHHs 3G dexkTHBHOCTH nopirHeBbix JIBC. DxexTrupoBanue.

23

[{ukITpI Ta30TYpOUMHHBIX YCTaHOBOK. [[pHHIIMIIUaTBHAS cXemMa U
repMoarHaMuueckuil ['TY ¢ moaBoAOM TETUIOTHI TPU MOCTOSTHHOM JJaBJICHHH.
Meronsl nossilieHus Tepmudeckoro kng I'TY. Perenepanus, MHOrocTyneH4aToe
C)KaTve U CTYINIEHYATHIN MOABOJ] TEIJIOTHI.

24

10

Cxema napoTypOMHHOM ycTaHOBKU. [IpuHIIMNINaNnbHAsE BOSMOKHOCTh peaan3aluu
ukina KapHo, BHyTpeHHsIS U BHEIIH:s HeoOpatumocTs. [{ukn Penkuna., ero
TEPMUYECKUM KI17l. MeTObI NOBBILIEHNS TEPMUYECKOTO KIIJ [IMKJIa PeHKUHa.

25

10

[{MKJI cO BTOpUYHBIM IIEpErpeBoM Iapa. LUk ¢ pereHepaTuBHbBIM IIOAOTPEBOM.
bananc sHepruu napoTypOUHHOM YCTaHOBKH, KIIJ, €0 COCTABISIONIUE. YUET
HEOOpPaTUMOCTH TIPH aInadaTHOM PACHIUPEHUHN Mapa. YIeIbHBIN pacxo mnapa,
TEIUIOTHI U TOIUTMBA. DKCEPreTUYECKU METO ] UCCIIeIOBAaHUS SKOHOMUYHOCTH
TCIIJIOBBIX YCTAHOBOK. MGTOHBI 0e3ManInHHOro Hpeo6pasoBaH1/1;1 TCIIJIOTHI B
DIIEKTPUUECKYIO SHEPTHUIO.

26

11

[{MKJIBI XOJIOAMIBHBIX YCTAHOBOK. CXeMa M IIUKJI BO3AYIIHOW XOJOIUIbHOM
YCTaHOBKH, cpaBHeHUE ¢ nukiioM Kapno. [ToBeimenue s pexTuBHOCTH ITUKIIA
BO3IYIITHON XOJIOMMJIBHON YCTAHOBKH ITyTEM HCIIOIB30BAHMS pereHEpaIiiu
TEIJIOTHI.

27

11

[TpuHIMITHATBFHAS CXeMa U ITUKJ TAPOKOMIIPECCOPHOMN XOIOAMILHON YCTaHOBKH.
AOGCOpOITMOHHAS XOJOIMIIbHAS yCTaHOBKA. [lapodkekTopHast XOI0uIbHas
YCTaHOBKA.

17

12

XHMHUYECKOE PaBHOBCCHC TepMOHHHaMHqCCKOﬁ CHUCTCMBI

18

12

PaBHOBecCHE B CIIOKHBIX CUCTCMaAX, I'CTCPOIrCHHLIC CUCTCMbI, CTCXUOMCTPHUICCKHUC

YPAaBHCHUSA, DOHAOTCPMHUYCCKHUEC U DOK30TCPMUICCKUC PCAKIIUH.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI

Ne
3aHATHA

Ne

pas3zienal

HanmenoBanne uimm KpaTKO€ COACPKAHUC MPAKTUYCCKOT'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1

OCHOBHbBIC TIOHATHS U OIPECACIICHUAA.




["azoBbIe cMecH. 3akoH JlansroHa. CriocoObl 3a1aHUsI COCTaBa, CBSI3b MEKIY
) 5 [HAMH. [TapameTpsl cocTosiHUS Ta30BOM cMecH. ['a30Basi MOCTOsTHHAS, MOJIIpHAs 1
Macca, apuuanbHoe AaBiieHue. TerioeMKOCTH ealbHbIX U CMECH Ta30B. Buibl
TerI0eMKOCTH. VICTHHHOE U cpeiHee 3HaYe€HUE TEeTJIOEMKOCTH.
3 5 AHaJI13 TEPMOJUHAMHUYECKUX MTPOLECCOB U3MEHEHHS COCTOSIHUS UACAIBHOTO rasa 1
Ha OCHOBE NIEPBOI'0 3aKOHA TEPMOJIMHAMUKH.
4 3 [lonsiTve KpyroBoro npouecca, UK. IlogBeneHHOE U OTBEIEHHOE B IIpoLiEcCe ’
rerwio. [lonesnas padora. Tepmudeckuil K, X0I0WIbHBIN KO3 OULIHUEHT.
5 3 |Huxnsl. OcHOBHBIE Tpoliecchl B koopAauHarax Pv- u T,s- 2
6 4 |[TepMoauHaMUYECKHUE MAapaMeTPhbl BOJbI U BOJSHOTO Hapa. 2
7 4 Pacuet napameTpoB BoAsHOTO napa. I [puHIUIIEI TOCTPOEHUE U XapaKTEepHbIE ’
ocobeHHOCTH h,s- TMarpaMMBbl BOJSTHOTO Tapa.
[,d- nrarpaMMa BIa)KHOTO BO3/yXa: MPUHIUIIBI IOCTPOEHUS, XapaKTepHbIE
3 5 0COOEHHOCTH, ONpeiesieHHe TapaMeTpoB. PacueT 0OCHOBHBIX IPOLIECCOB C 3
MCIIOJIb30BAaHUE IMAarpaMMbl: HarpeB BJIAXKHOTO BO3/1yXa, OXJIaXACHHUE.
YMEHbIIICHHE BIIarocojiepKaHus, aquabaTHOE yBIaXHEHHUE.
9 6 VcTeuenue ra3a u3 npocToro coruia. PacueTHble COOTHOIIECHUS AJI1 CKOPOCTH U )
pacxofia epexoj] Uepe3 CKOPOCTh 3BYKa, KpUTHUECKHUE ITapaMETPBHI.
10 6 |Ucrteuenue u3 coruia JlaBas. 2
14 7 |TepMoaMHaAMUYECKHI aHAJIU3 IPOLECCOB B KOMIIPECCOPAX. 3
15 8  |Metons! nobleHus 3¢ pexkruBHOCTH nopiiHeBbix JIBC. DxexkTupoBanue. 2
16 9  [Metonp! oBbIIeHNs TepMuueckoro kg I'TY. 2
17 10 DKcepreTu4ecKuil MEeTO UCCIeI0BaHUS SKOHOMUYHOCTH TETIOBBIX YCTaHOBOK. )
MeTo/pl 6€3MalIMHHOTO Pe00Pa30BaHMs TEIUIOTHI B AJIEKTPUUYECKYIO SHEPTHIO.
18 1 [ToBbItenue 3¢ (h)eKTUBHOCTH IMKJIA XOJIOAWIBHOM YCTAHOBKY ITyTeM )
MCIIOJIb30BAaHUS pEreHepalii TETJIOTHI.
11 12 |DHpoTepMHUUYECKHE U IK30TEPMUUECKUE PEAKIIU 1
12 12 |[Xumuueckoe paBHOBECHE 0,5
13 12 [Xumudeckoe paBHOBECHE 0,5
5.3. JIaboparopHbie padoThI
Ne Ne y Kox-
sansuspasena HaunmeHnoBanue mim KpaTkoe cofiep:kaHue 1adopaTopHOil paboThI BO
4acoB
1 1  [M3mepenue arMochepHOTO JTaBIeHUS 2
2 1 CriocoObl U3MEPEHUS TABICHUS 2
3 2 |OnpeneneHue OTHOUIEHHUS TEIUIOEMKOCTEM raza merogoM Knemana u Jlezopma 2
6 3 |Onpenenenne u3MepeHust SHTPOITUU 2
4 4  |M3mepeHue yneiabHON TEIUIOTHI IUIABIEHMS JIbJa 2
5 4 V3Mepenne yaenbHON TEINIOEMKOCTH U YI€IbHON TETUIOTHI IJIABICHMUS )
napaduHa.
7 4 Onpenenenre BIa)KHOCTH HACBHIIIEHHOTO BOJISIHOTO 11apa U €ro NapaMeTpoB 5
COCTOSTHUS
9 6 VccrnenoBanue npoliecca aauadaTHOro HCTEUYEHUs BOISIHOTO Tapa U3 1
CY>KMBAIOLIET0Cs COIUIA.
8 12 |Onpenenenue TEIOBBIX Y3PPEKTOB U HATIPABICHUS XUMUIECKUX MPOIIECCOB. 1

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonaenune CPC




ITonsun CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM
pasnesnos, IiaB, CTpaHUIl) / CChIIKA Ha

pecypc

CemecTp

Koi-
BO
JacoB

IIOATOTOBKA K 9K3aMCHY

1. Ky3nenos, I. ®. MonekynspHas Gpusmnka u
TepMmoanHaMuka Koncrekr nexuwmii I O.
Kysnenos, X. b. Tonumnos, /I. I'. Kiemes;
IOx.-Ypan. roc. yH-T, Kad. O0m1. n
DKCIIepUMEHT. pusuka; FOYpI'Y. -
Uensionnack: U3narenscto FOYpI'Y, 2004. -
59, [1] c. un. 2. Kpyros, B. 1. Texunueckas
TepMOJMHAMUKa Y4eO. 1711 MalllnHOCTPOUT.
crenl. By3oB [lox pen. B. U. Kpyroga. - 3-¢
u31., nepepad. u gon. - M.: Beicias mikona,
1991. - 382,[2] c. un. 3. Kynunos, B. A.
TexHuueckast TepMoAMHaMUKa Y4eO.
noco6ue ams Bry3oB B. A. Kynunos, 3. M.
Kapramos. - 4-e u3n., crep. - M.: Bricmas
mikosia, 2005. - 260,[1] c. un. 4. IlocTHUKOB,
E. b. MonekynspHas ¢usnka u
TepMoMHaMuKa KOHCTIeKT eKimid:
[locoOue ass noarotoBku K sk3ameHam E. b.
[ToctHukoB. - M.: IIpuop, 2004. - 188 c. 5.
Jlapuxos, H. H. Termotexnuka Yue0. s
BYy30B 110 crienl. "[Ip-Bo cTpouT. usnenuii u
KOHCTpYKIH". - 3-¢ u31., mepepad. u Jo1. -
M.: Crpoiinznar, 1985. - 432 c. un. 6.
Tertorexauka Y4ue0. A1 TEXH.
crienuanbHocTer By30B B. H. Jlykanun, M.
. [llatpos, I'. M. Kamdep u ap.; [Tox pexn.
B. H. Jlykanuna. - 5-¢ usz., crep. - M.:
Bricmras mxoia, 2005. - 671 c. mi.
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IIOAIrOTOBKA K TCKYIIIUM MCPOIIPUATHAM

1. I[ToctHukoB, E. b. MonexynsipHas ¢puzuka
1 TepMoaHaMKKa KOHCIIEKT JIeKIMiA:
[locoOue ass noAroToBKH K sk3ameHam E. b.
[locTHuKOB. - M.: ITpuop, 2004. - 188 c. 2.
Kpyros, B. 1. Texanueckas
TEpPMOJMHAMUKa Y4eO. 1151 MallIMHOCTPOMT.
criert. By3oB [lox pen. B. U. Kpyroga. - 3-¢
u31., epepad. u gom. - M.: Beicias mikona,
1991. - 382,[2] c. un. 3. Kynunos, B. A.
TexHnueckast TepMoJMHaMuKa Yueo.
nocobue 115 BTy30B B. A. Kynunos, 3. M.
Kapramos. - 4-e u3n., crep. - M.: Beiciias
mkoia, 2005. - 260,[1] c. n.
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BBITIOJTHEHHE KyPCOBOM paOOThI

1. KoBaneBa O.A. I'a30Bble U mapoBbIe
UKJIBL: Y4yeOHoe mocobue K KypcoBoit
pa6ore/ [lox pen. B.U. TTaadepona.
Uensounck: Uzn-so FOYpI'Y, 2005. 32 c. 2.
Kyrenosa O.A. Cmecu ra3os: YueOHoe
nocobue K KypcoBoi padore/ mox pea. H.T.
MaruaurtoBoii. Yensiounck: U3n-so FOVpI'Y,
2007. 37 c.

36,5

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf NPOBeAeHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Bun
KOHTPOJIS

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oajut

[ops ok Hauucienus 6aIoB

Yuu-
THIBA-
€TCA B

ITA

Texymui
KOHTPOJIb

Onpoc Nel

1 Gasni - CTyAeHT MpaBHWIIBHO OTBETHII HA
BOIIPOC

(0 GayIoB - CTYIEHT HEMPABHUIIBHO OTBETHII
Ha BOTIPOC

OK3aMCH

Texymnii
KOHTPOJIb

Ormpoc Ne2

1 6ast - CTyIEHT MPaBHJILHO OTBETHII HA
BOIPOC

(0 6aJIOB - CTYIEHT HENPABUIBHO OTBETHI
Ha BOIPOC

OK3aMCH

Texymni
KOHTPOJIb

Pemenue
3a1a4

Pemrennas 3amada 6e3 omMoOOK - 3 OaJjiia;
Perennas 3amaya, UMerOIIas
HE3HAUYNTEILHBIE OLIMOKH - 2 Oaa;
Pemennas 3agaya ¢ rpyObIMu omuOKkam# - 1
Oa;

Hepemennas 3amava - 0 6amios.

DK3aMCH

Texymuin
KOHTPOJIb

3ammra
JIOKJIa1a

5 6aJuIoB - BHITIOJTHEHHBIN B CPOK JIOKJIA],
[1OJIHBIE, TPAMOTHBIE OTBETHI Ha BOIIPOCHI
AyJIUTOPUH.

4 Oasuta - BBITOJTHEHHBIN B CPOK JTOKIIAT,
[PU OTBETaX Ha BOMPOCHI AyTUTOPHH
CTYJCHT HEMHOTO 3aTPyIHAETCS.

3 Oasia - BBITTOJIHEHHBIN B CPOK JOKJIAI,
[PU OTBETAaX Ha BOMPOCHI ayTUTOPUH
CTY/JICHT UCTIBITHIBACT 3aTPYIHCHHUS.

2 Oajuia - BBIIOJHEHHBIN C OIO3IaHUEM
TTOKJIa/1, P OTBETaX Ha BOIIPOCHI
AyJIMTOPUU CTYIACHT HEMHOTO 3aTPy/HAETCA.
1 Oas1 - BBIMOJIHEHHBIN C OO34aHUEM
TTOKJIa/1, IPU OTBETaX Ha BOIIPOCHI
AyIUTOPUH CTYJEHT UCIIBITHIBACT
3arpyqHeHus - 1 6an;

(0 GamoB - HE BBITIOJIHEHHAS padoTa.

OK3aMCH

[Tpome-
KYTOUHAS
arTecTanus

DK3aMeH

5 6anoB: CTyAEHT ITyOOKO U MPOYHO
YCBOWJI IPOTPaMMHBIN MaTepua,
MCUEPIIBIBAOIIE, TIOCIIEAOBATEFHO, YETKO U
JIOTMYECKU CTPOMHO €ro U3JaraeT, yMeeT
TECHO YBS3bIBATh TEOPHIO C MPAKTUKOM,
CBOOOIHO CIIPABIISIETCS € 3a7a4aMH,
BOIIPOCaAMHU U JPYTrUMHU BUAaMU IIPUMCHCHH]
3HAaHU, IpUYEeM HE 3aTPYIHIETCS C OTBETOM
[Py BUJAOU3MEHEHUH 3aJaHUM, UCTIOIb3YET B
OTBETE MaTepuasl MOHOTpaduyecKoit
TUTEPATyPHl, TIPABUIHHO 000CHOBBIBAECT
[PUHATOE PELICHUE, BIaIeeT
PAa3HOCTOPOHHHUMHU HaBbIKaMH U IIpUEMaMU

OK3aMCH

BBITIOJIHCHUSA TPAKTUYCCKUX 3a/4aY,




[MOITBEPKIAET TIOJTHOE OCBOCHUE
KOMITETEHIUH, TPEeTyCMOTPEHHBIX
[IPOrpaMMOM IK3aMEHa.

4 Oaruta: CTYIEHT TBEPIO 3HAET MaTepua,
PAMOTHO U MO CYIIECTBY U3JIaraer ero, He
OTTyCKasi CyIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOMPOC, IPABUIHHO MPUMEHSET
TEOPETUUECKHUE TIOJIOKEHUS MIPH PEIICHUN
[MPAKTUYECKUX BOIPOCOB U 3aJ1a4, BIaJeeT
HE0OXOTUMBIMU HAaBbIKAMU U IPUEMAMH UX
BBITIOJTHEHUS, JIOMTYCKasi HEKOTOPbIE
HETOYHOCTHU; JJIEMOHCTPUPYET XOPOIIHA
YPOBEHb OCBOCHHS Marepuarna,
HH()OPMAITMOHHOW U KOMMYHHUKATUBHOM
KyJBTYPBI ¥ B IIEJIOM TIOJTBEPIKIACT
OCBOCHHE KOMITETEHIIHH, TPelyCMOTPEHHBIX
[IPOrpaMMOM IK3aMEHa.

3 Gaiia: CTYIEHT MOKa3bIBaeT 3HAHUS
TOJILKO OCHOBHOTO Marepuasa, HO He
YCBOWJI €T0 JeTalel, JOMyCKaeT
HETOYHOCTH, HEJIOCTATOUHO NPABUIIbHbBIE
(hOpMyIHPOBKHU, B LIEJIOM, HE TIPETIATCTBYET
YCBOEHUIO MOCIEAYIOMIEr0 MPOrPaMMHOIO
MaTepuaia, HapyleHHs! JTIOTHYeCKON
[10CJIEI0BATEILHOCTH B U3JIOKEHUU
[IPOrpaMMHOT0 MaTepHaa, UCTILITHIBAET
3aTpyIHEHUS TPU BHITIOJTHCHUN
[paKTUYECKUX paboT, MOATBEPKIaET
OCBOEHHE KOMIETEHIIUH, MPeyCMOTPEHHBIX
[pOrpaMMoOi 3K3aMeHa Ha MUHUMAaJIbHO
TTOITYCTUMOM YpPOBHE.

2 Oayia: CTY/ICHT HE 3HAeT 3HAUUTEITbHOMN
4aCTH IPOrPaMMHOTO Marepuaia (MeHee
50% mpaBUIIBHO BBINOJHEHHBIX 3aIaHUN OT
o01m1ero oobemMa paboThI), TOMyCKaeT
CYILECTBEHHBIE OIUOKH, HEYBEPEHHO, C
OONBIIMMU 3aTPYTHEHHUSIMH BBITIOTHSIET
[paKTHYeCKUE pabOoThl, HE TOATBEPKAAET
OCBOEHHE KOMIETEHIINH, MPEyCMOTPEHHBIX
[MpOrpamMMOM SK3aMeHa.

1 Gamt: CTYEHT He 3HAeT 3HAYUTEIHHOM
JacTH MPOrPaMMHOT0 MaTepuana (MeHee
20% TpaBUIIBHO BBITIOJIHEHHBIX 33JJaHUMN OT
o0mrero oobeMa paboThl), JOMyCKaeT
CYIIIECTBEHHBIC OMUOKU, HEYBEPEHHO, C
0OJBIINMU 3aTPYTHEHUSIMH BBITTOTHSIET
[MPaKTUYECKUE paOOThI, HE TIOATBEPKIACT
OCBOCHHE KOMITETEHIIHH, TPelyCMOTPEHHBIX
[IPOrpaMMOM IK3aMEHa.

0 GaiyoB: CTYAEHT OTCYTCTBOBAI Ha
PK3aMEHE.

Kypcosas
paboTa/MpOeKT

Kypcosas
pabora

5 6aI0B BBICTABIISIETCS 32 KYPCOBYIO
paboTy, BHITIOJIHEHHYIO B YCTaHOBJICHHBIH
CPOK, OJTHOCTHIO OTBEYAOIYIO 3aJaHUIO,
[MOSICHUTENbHAS 3alliCKa KOTOPO

MOCJICAOBATCIIbHA U JIOTHUYHA, ITPUHSATLIC

Kyp-
COBBIE
paboTHI




TCXHUYCCKUEC PCUICHUS ITPABUJIBHBIC U
oOocHoBaHsbl. [Ipu 3ammre CTyaeHT
MMOKa3bIBACT ITyOOKOE 3HAHHE MPEIMETa,
CBOOOIHO ONIepUpPYyeT JaHHBIMU, BHOCUT
000CHOBaHHBIE MPEUIOKEHHS, TPABUIIBHO
OTBEYAET Ha BOIIPOCHI MPETIOIaBaTesl.

4 Gaia CTaBUTHCS 332 KypCOBYIO padoTy,
BBITTOJTHEHHYIO B YCTAHOBJICHHBIH CPOK,
[MOJTHOCTBIO OTBEUYAIONIYIO 33/1aHUIO,
MOSICHUTEIIbHAS 3aITUCKa KOTOPOH
MIOCJICAOBATCIIbHA U JIOTHUYHA, ITPUHATHIC
TEXHUYECKHE PEIICHHS B OOJIBIITMHCTBE
CBOEM NpaBUIIbHBIE U 000CHOBaHHBIE. [Ipn
3alIUTe CTYJCHT NOKA3bIBACT XOPOIIHUE
3HAHUA [IPEIMETA, OIIEPUPYET JaHHBIMU,
BHOCHT OOOCHOBAHHBIC MTPEIOKCHHS,
BEPHO OTBEYAET HA BOMPOCHI
MPEToaBaTes.

3 Gasuta BbICTABISIETCA 32 KypCOBYIO pabory,
BBITTOJTHEHHYIO B YCTAHOBJICHHBIN CPOK,
OTBEUAIOLIHI 33aJJaHUIO, TIOSICHUTEIbHAS
3aITMcKa KOTOPOTO HE COBCEM
MOCJICAOBATCIIbHA U JIOTHUYHA, ITPUHATHIC
TEXHUYECKHE PEUICHHs HE BCeTa
MpaBUJIbHBIE U 000CHOBaHHKIE. [Ipu 3amuTe
CTYJICHT TIOKa3bIBaCT HEYBEPEHHOCTH,
ciiabble 3HaHMS PEAMETa, He BCEeria AaeT
00OCHOBaHHBIC OTBETHI Ha ITOCTABICHHBIE
[peroaBaTesieM BOIIPOCHI.

2 Oasa BBICTABISIETCS 32 KYPCOBYIO padoTy,
BBITTOJTHEHHYO C OTIO3/JaHUEM, TTOJTHOCTBIO
OTBEYAIONIYIO 33JaHUI0, TIOSICHUTEIIbHAS
3amycKa KOTOPOM MOCien0BarelibHa U
JIOTMYHA, IPUHSATHIE TEXHUYECKUE PEIICHUS
B 60HLIHI/IHCTBG CBOCM IIPAaBUJILHBIC U
obocHoBaHHbIe. [Ipu 3ammTe cTyaeHT
TTOKAa3bIBACT HCYBCPCHHOCTD, cJiabble 3HaHUs
peaMeTa, He BCeraa JaeT 000CHOBaHHBIC
OTBCTHI HA MOCTABJICHHBIC TPCTIOAAaBATCIICM
BOIIPOCHI.

1 GaJiy BBICTABIISIETCS 32 KYPCOBYIO padoTy,
BBITTOJTHEHHYIO C OTI037[aHUEM, OTBEYAOIIYTO
3aJaHHIO, TIOSICHUTENbHAS 3aIIHCKa KOTOPOH
HE COBCEM IOCIIE0BATEIbHA U JIOTUYHA,
MIPUHATBHIC TCXHUYICCKUC PCHICHUS HC BCCraa
MpaBUJIbHBIC 1 000CHOBaHHKIC. [Ipu 3ammTe
CTYJCHT IIOKa3bIBaeT HEYBEPEHHOCTH,
ciia0ble 3HAHMS NPEJMETa, He BCEeria AaeT
O60CHOBaHHBIe OTBCTHI HA ITIOCTABJICHHBIC
[peroaBaTeieM BOIIPOCHI.

(0 GasI0B BBICTABIISAETCS 32 KYPCOBYIO
paboTy, BHIMOIHEHHYIO C OTIO3/JAaHUEM, HE
OTBEUAIONIYIO 33JaHUI0, TIOSICHUTEIIbHAS
3aIMcKa KOTOPOH He MOCIeoBaTeIbHa U He
JIOTUYHA, TPUHATHIC TCXHUYCCKUC PCIICHUSA
HEBEpHbIE M HE0OOCHOBaHHKIE. B pabote




HCT BBIBOJOB. HpI/I 3alIUTC CTYACHT
3aTpyIHSAETCS OTBEYATh HA MOCTaBICHHbBIE
BOIIPOCHI, HE BIIAJIEET TEOPETHUECCKUMHU
3HAHUSAMU, IPU OTBETE JOIYyCKAET
CYILIECTBEHHBIE OLTUOKHU.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA
Bu
npOMemygquOﬁ [Ipouenypa npoBeneHus Kpurepun
OLCHHUBAaHUA
aTTecTaluu
DK3aMeH MPOBOIUTCS B MMCbMEHHOM popme. Kaxaomy cTyneHTy
BbIJIaeTCs OMIIET. B kax oM OuieTe ConepKuTCs TpH
TEOPETHYECKUX BOMpPOca U 3a1a4a. [locie mpoBepkr MIChbMEHHBIX |B COOTBETCTBUY €
JK3aMeH OTBETOB Ha TEOPETHUECKUE BOMIPOCHI U 3a/1a4M Mpernoaaarens |mm. 2.5, 2.6

IIPOBOJIUT JIONIOJHUTENBHOE cobeceioBaHue 1o TeMaM ouitera. 1o
pesyabraraM cobeceI0BaHusI IPENOIaBaTeNb BBICTABISIET OLICHKY.

BBICTABJIACT OLICHKY. HpI/I HCO6XOI[I/IMOCTI/I MMpCIogaBarciib [Tonoxxenuns

KypCOBbI€ paboThI

3ananue A7 BBIMOJIHEHUS KypCcoBOM paboOThI BbIIaeTCs B KOHIIE
TPEThEH HEAENN ceMecTpa. 3a TPU HEJIEIH 10 OKOHYaHUS CEMECTPA
CTYACHT cliaeT paboTy Ha mpoBepKy. [locie mpoBepku KypcoBoi
paboThI CTYIEHT UctpasisieTcs HenoueThl. [Ipenonasarens
BBICTABIIAET IPEIBAPUTEIHHYIO OLIEHKY U JOIMYCKAeT CTyACHTA K

UCIIPaBJICHHYIO (MpU HEOOXOAMMOCTH) MOSICHUTEIBHYIO 3aIUCKY.
3amuTy KypcoBoil paboThl MPUHUMAET MIPETIOIaBaTeNb,
PYKOBOJISIIIIMIA €€ BBIIIOJIHEHHEM. B mpoliecce 3aluThl CTyIeHT
OTBeUaeT Ha psij BompocoB (6-8) mo kypcoBoit padorte. 1o
pe3ynbTaTaM OTBETOB BBICTABIISIETCS OLIEHKA 32 KYPCOBYIO paOOTy.

3amuTe. B mocnenHue aBe Henenu cemectpa NpOBOAMUTCS 3allluTa |B cOOTBETCTBUY C
KypCOBBIX paboT. Ha 3amuTy cTyeHT npe1ocTaBiseT . 2.7 Ilonoxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarel 00yueHus

[1K-3

3HaeT: OCHOBHbIE TIOHATHUS U 3aKOHBI TEPMOAMHAMUKH; TEPMOJUHAMHYECKHE
MPOIIECCHI U ITUKITBI TPe00pa30BaHUs YHEPTUH, TPOTEKAIOIIUE B
TEIUIOTEXHUYECKUX YCTAHOBKAX.

[1K-3

'YMeeT: IT0Ib30BaThCs CIIpaBOYHBIMH JaHHBIMU 1 I/IH(i)OpMaLII/IOHHBIMI/I 06azamu 10
TeI'[J'IO(I)I/BI/I‘-ICCKI/IM CBOMCTBaM BCIICCTB; ITPOBOAUTH aHAJIN3 3(1)(1)CKTI/IBHOCTI/I
HHWKJIOB TCIIJIOBBIX HBHFaTeHeﬁ, XOJIOAUJIBHBIX YCTAHOBOK U TCIIJIOBBIX HACOCOB C
PacdCTOM KOJIMYCCTBCHHBIX XaPAKTCPUCTUK 3TOM 3(1)(I)CKTI/IBHOCTI/I.

[1K-3

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

Tumnossie KOHTPOJIBHBIC 3aJaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecnedeHue TUCIUIITIMHBI

IleuaTnasi y‘lEﬁHO-MeTOIll/IquKaSI AOKYMCHTAIlUA

@) ocHo8Has

aumepamypa:




1. Kpyros, B. U. Texunueckas TepMoarHaMuka Y4eo. Js
MalIMHOCTPOUT. criell. By30B Ilox pen. B. W. Kpyrosa. - 3-e u3a., nepepal. u J01I. -
M.: Boicmias mkona, 1991. - 382,[2] c. ui.

2. Kyaunos, B. A. Texauueckas TepMoguHaMuKa ¥Y4eb. mocodue s
BTY30B B. A. Kynunos, 3. M. Kapraios. - 4-e u3z., crep. - M.: Bricmas 1miko:a,
2005. - 260,[1] c. n.

0) OononHumenvbHas Iumepamypa:

1. Jlapukos, H. H. Teruiorexnuka Yue6. nis By30B 1o cre. "l[Ip-Bo
CTPOMUT. U3JEIUN U KOHCTPYKIUU". - 3-e u3M., nepepad. u nom. - M.: Ctpoituzaar,
1985. - 432 c. un.

2. Tloctauxos, E. b. MonekynsipHas ¢pusuka u repmoanHamuka Koncrnexkr
nexnuit: [Tocobue qis moaroroBku k sk3ameHam E. b. [Toctaukos. - M.: Tlpuop,
2004. - 188 c.

3. Temnorexnuka Yue0. 11 TEXH. crienuaibHOCTeH By30B B. H.
Jlykanun, M. I'. latpos, I. M. Kamdep u ap.; [lox pen. B. H. Jlykanuna. - 5-e u3n.,
crep. - M.: Beiciias mkona, 2005. - 671 c. wi.

4.  Kyznernos [. ®. MonekynspHas ¢puznka u TepMoanHaMuKa : KoHCTIeKT
nexuuii / I. @. Ky3nenos, X. b. Tonumnos, /I. I. Kiremes; FOx.-Ypan. roc. yu-1, Kad.
O6m1. u sxcniepuMent. gusuka; FOYpI'Y. - Uensounck : Mznarenscteo FOYpI'Y,
2004. - 59, [1] c. : nn.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAIbL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
He nipenycmoTpensl

2) MemoouuecKkue YKazaHus 0Jis Cmy0eHmos no 0C80EHUIO OUCYUNTUHDL:
1. Kyrenora O.A. Cmecu razoB: YueOHOe mocodne K KypcoBoit padote/
nop pen. H.T. MarautoBoii. Yensounck: U3n-so FOYpI'Y, 2007. 37 c.
2. Kosanepa O.A. ['a30Bble 1 TapOBbIE ITUKIIBI: YUeOHOE TOCOOue K
kypcoBoii padote/ [Tox pen. B.U. ITandeposa. Yensdunck: Uza-so FOVYpI'Y, 2005.
32c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Kyrenora O.A. Cmecu razo: YueOHoe nocodue K KypcoBoit padbore/
nox pea. H.T. MaruuroBoii. YensoOunck: U3a-so IOYpI'Y, 2007. 37 c.
2. Kosanea O.A. I'a30BbIe U MapoBbIe IUKIIBL: YUeOHOE MocoOue K
KypcoBoii padote/ [Tox pen. B.U. [Tandeposa. Yensdunck: U3a-so FOYpI'Y, 2005.
32 c.

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKAsT JOKYMEeHTAIus

Her
[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

Her

[Tepeyens ncnonap3yeMbIXx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIITMOHHBIX
CIIPABOYHBIX CHUCTEM:



1. OOO "T'apantYpanCepsuc"-I'apant(31.12.2022)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

Ne OcHoBHOE 000pyIOBaHKE, CTEH IbI, MAKEThI, KOMIILIOTEPHASI TEXHHKA,
Bup 3ansTuit . I_I MPEAYCTAaHOBIEHHOE IPOTrPAMMHOE 00ECIIEUeHUE, UCTIONB3YEMOE IS
YA Pa3IUYHBIX BUJOB 3aHATHIMA

[MpakTudeckue 330 MYJIBTHME/IMITHAS YCTAaHOBKA, HHTEPAKTUBHAS JIOCKA, MYJIBTUMETUITHAS
3aHATHS U (Lx.) YCTaHOBKA, MHTEPAKTHBHASI IOCKA, MPEAYCTAHOBICHHOE MPOTPAMMHOE
CEMUHaPbI " lobecneuenue Microsoft-Office, Microsoft-Windows,

JlaGopaTtopubie ycTaHOBKH: 1. CriocoObI H3MEpeHUs JaBICHUS. 2.
Onpenenenne OTHOIIEHNUS TEIIOEMKOCTeN ra3za metonoM Kiiemana Jlezopma.
3. 3aMepenue yaenbHOM TEMI0ThH IJ1aBlieHus jbaa. 4. I3MepeHue ynenbHol
JlaGoparopubie (327  [TEIUIOEMKOCTH M yAEIHHOHN TEIUIOTHI IUIaBieHus napaduna. 5. OnpeneneHue
3aHATHUSA (JL.x.) [u3Menenus suTponuu. 6. OnpeneneHre BIaKHOCTH HACHIIIEHHOTO Mapa U ero
napaMmeTpoB cocTosHus. M3mepurensHblie npubopsl: noteHuuometp I111-63,
MynbTUMETP APPA-305, 31€eKTpOHHBIN TEPMOMETP, MOCT TOCTOSTHHOTO TOKA,

MICUXPOMETP.
330 MyJIbTUMEANIHASA yCTaHOBKA, MHTEPAKTUBHASL JOCKA, MYJIbTUMEIUNHAsS
Jlexuun (1.x.) YCTaHOBKA, NHTEPAKTUBHASL TOCKA, IPEAYCTaHOBIECHHOE IIPOTPAMMHOE

o0ecneuenne Microsoft-Office, Microsoft-Windows,




