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1. lleau 1 3212494 AU CIUILIHHBI

Ileab ocBOeHMSsI AMCHMILJINHBI:

- (opMupoBaHHE IIEJIOCTHOTO MHPOBO33PEHHS U PA3BUTHE CHUCTEMHO-
SBOJIIOIIMOHHOIO CTHJISI MBIIIJICHUS

- (hopMHUpOBaHNE CUCTEMBI TEINIOTEXHUYCCKUX 3HAHUN KaK (pyHIaMEHTaTbHOM
0a3bl HH)KCHEPHOU MOATOTOBKH;

- (dopMHpOBaHHWE HABBIKOB [0 TPAMOTHOMY NIPUMEHEHUIO TIOJOKEHUHN
TEXHUYECKOW TEPMOAWHAMUKH M TEIUIOMAacCOOOMEHa B MPOIECCE HAyIHOTO
aHanu3a MpOOJIEMHBIX CUTYyallMi, KOTOPbIE MHXKEHEP JOHKEH paspellarh Mpu
CO3/IaHNM HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHH.

- 03HAKOMJICHUE C UCTOPHUEH U JIOTUKOW OCHOBHBIX OTKPBITHUN TEIUIOTEXHUKHU.

Hepeqeﬂb KOMHeTeHIII/Iﬁ, (l)OpMI/[pyeMI)IX B IpouecCce N3ydeHus THCIHUIIINMHBI

Komnerennun Conep:kanue

I1K-9 Cnoco0eH NPUMEHSTh €CTECTBEHHOHAYYHbIE M MAaTEMaTUYECKUE METO]IbI
OpU MPOBEACHUU TOXKAPHO-TEXHUUECKUX OSKCHEPTU3, HCIIOJIb30BaTh
CPEJCTBA U3MEPEHHUs B IPO(PECCHOHAIBHON 1EATEIbHOCTU

3ajauy JUCHUILIMHBI:

M3yYE€HUE OCHOBHBIX MTOHATUH U MOJIeJIe TEPMOJIMHAMUKU, OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKH W  TEIUIOOOMEHA, METOJOB  TEIJIOMAaCCOOOMEHHBIX M
TEPMOJMHAMUYECKUX;

dbopMupoBaHUEe YMEHHUN NPUMEHATh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH
TEPMOJIMHAMUKH M TEIJIOMacCOOMEHa MPH PEIICHUH BOIPOCOB 00ECIEeUCHUS
MOJKapHOU 0€30IMacHOCTH;

OBJIQJICHUE HABBIKAMU IO MPUMEHEHUIO 3aKOHOMEPHOCTEW TEPMOJMHAMUKUA U
TeIIoMaccooOMeHa MPU PEIICHUH BOIIPOCOB MPOTHUBOMOKAPHOM 3aIUTHI.

2. IlepevyeHs IJIaHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs AUCIUILINHBI,

COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJbTaTaMH 0CBOEHHsI 00pa30BaTeILHOM

NPOrpaMMslI

[Tnanupyemble pe3ynbTaThl 00y4eHUs 10

I/IHIlI/IKaTOpBI JOCTHXKCHHA KOMIICTCHIIMH

JUCLUILINHE

Tun 3aga4u NpoecCHOHAJIBHOM 1eATEJbHOCTH: IKCIIEPTHBIN

NJ-1.1IK-9. IlpumeHnsieT maTeMaTH4eCcKue
METO/bI IPU MPOBEJCHUH MOKAPHO-
TEXHUUYECKUX DKCIIEPTU3 U UCIIOJIb3YET
CpeACTBA U3MEPEHUSI B IPOPECCUOHATBHON
JESTEIIBHOCTH.

3Haer

OCHOBBI TEOPUH NOTPEIIHOCTEN,
¢u3nueckre MPUHLUUIBI PabOThl KOHTPOJIHHO-
M3MEPUTENIbHBIX npuOopoB, 3Ha4YeHUE
OpraHu3allil W IUIAHUPOBAHUS  Y4EOHBIX
JIEHCTBHI B TIpOIecce 0OyICHHS

VYMeeT

UCIIONIB30BaTh PEYEBBIE CPEACTBA U CPEACTBA
MH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX
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TEXHOJIOTHIA JUIsl peIleHHus Y4eOHBIX 3ajad,
HCIIOJIB30BaTh COBpEMEHHbBIC MTaKEeThI
mporpaMM JJIss  TPOBEICHHS pAacueToB W
00paboTKN JaHHBIX

na-3.11K-9 Ucnonp3yer pe3ynbrarsl | 3HaeT

NPUMEHEHHS MaTeMaTH4eCKUX METOAOB B | [IpuHIHUIIBI TEPMOIMHAMUYECKOTO
000OCHOBaHMM  BBIBOZOB 110  BOIPOCAM, | MpeoOpa3oBaHUsl TEIUIOBOH M MEXaHUYECKOM
IIOCTABJIEHHBIM Ha pa3peleHUuu SHEprUd U (AKTOPBI,  OMPENEISIONIUE

3(h(HEKTUBHOCTh ATUX MPOIECCOB; (HU3UUECKUE
OTJIMYMS  OCHOBHBIX CIIOCOOOB  TepeHoca
TEIUIOTBI B TIOMEHICHHSX, TEXHOJIOTUYCCKHX
YCTaHOBKAX, OTKPBITOM ITPOCTPAHCTBE.

OCHOBHBIC ~ JIOCTOMHCTBA M  HEIOCTaTKH
YUCICHHOTO  MOJCIMPOBAHUS  TEILIOBBIX
MPOIIECCOB 0 OTHOIICHHIO K aHaJUTUYCCKUM
W HaTypHBIM BapWaHTaM peEIICHHUS 3a7ad,

pasIuyHbIC CIIOCOOBI MIPOBEICHUS
BI)I‘-II/ICJICHI/II;'I, OCHOBHBIC IIOHyHIGHI/Iﬂ nu
OTpaHUYCHUS

Ymeer

[IpoBOIUTH OIICHKY MapaMEeTPOB COCTOSHHUS
TEPMOJMHAMUYECKUX CHUCTEM, TA30BbIX CMECEH
B YCIOBUSX  TEIJIOBOTO  BO3JEHCTBUS,
3¢ (HEKTUBHOCTH MPeoOpa3oBaHUS  TEIJIOBOM
SHEPTUHU B IPYTU€ BUJIbI; aHATU3UPOBATh BKJIA]
Pa3ITUYHBIX BHJIOB TerooOMeHa B
3aBHCHUMOCTH OT CHEHU(PUKHA  periaeMoi
3a/1a4¥, YCIOBHM pa3BUTHS MOXKapa
Hcnonb3oBaTh METOJ KOHEUHBIX Pa3HOCTEW Ha
MpUMeEpe PEIICHUs 3a7a4 TETUIOMPOBOAHOCTH,
UCIIONb30BaTh ~ AHAJIUTUYECKUE  PEIICHUS,
OTIPENIETISATh TPaHMIIBI MIPUMEHUMOCTH
TETJIOBBIX MOJIEIIEH.

3. MecTo JMCHUILIMHBI B CTPYKTYpPe OCHOBHOM NPodeCCHOHAIBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI

JlucuuniauHa ~ OTHOCHUTCS K 4acTH,  (POPMHUPYEMOW  YYaCTHHUKAMHU
0o0pa3oBaTeNbHBIX OTHOIICHHH OCHOBHOM NpodeccuoHalbHONM 00pa3oBaTebHON
nporpammsel  crienudanutera mno crneuunanbHoctd 40.05.03 Cynebnas skcneprusa,
cneuuanuzanus «HxeHepHO-TEXHUUECKUE IKCTIEPTU3BD.

4. CTpyKTypa M cofep:KaHHe TUCIHUIINHBI

OO0mrast TPyIOEMKOCTh AWCIIMIUIMHBI COCTABISACT 4 3aueTHbIC eAUHUITLI, 144
yaca.



4.1 Pacnipenesienre TPyA0eMKOCTH Y4eOHOM JUCHMILIMHBI 110 BHAAM PadoT

no ceMecrpam u ¢gopmam o00y4eHHs

JJIA OYHOM (pOpMBbI 00yYECHUA

TpynoeMkocTh
o 1o
Bua yueOnoi paboTs: 3.€. gac. ceMecTpam

5 6
OOmass TPyAOEMKOCTh AUCHUIUIMHBI MO y4yeOHOMY 4 144 7 7
IJIaHy
KonTaktHast pabota, B TOM 4ucIe: 84 42 42
AyIMTOpPHBIE 3AHATHSA 84 42 42
Jlexuunu (JI) 20 10 10
[TpakTiueckue 3ansatus (I13) 40 26 14
Jlabopatopubie pabotsl (JIP) 24 6 18
CamocrosTenabnas pabora (CPC) 60 30 30
B TOM YHUCJIE:
3auer + +
3a4er ¢ OeHKOM + +

4.2. TemaTnueckuii JIaH, CTPYKTYPUPOBAHHBIN 10 TeMaM (pa3esaMm) ¢
yKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKa/leMUYEeCKHX YaCOB M BU/I0OB
Y4eOHBbIX 3aHATHH.

JI1 O4HO hopMBbI 00yUEeHUSA

Ne n/m KoanuecTBo 4acoB mo
BUJAaM 3aHATHH g
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1 Tema Nel OcHOBHBIE TOHSITHS 6 ) 4
U ONpeJeNeHUs
Tema Ne2 Cmecu pabouux Ted.
2 12 6 6
TemnoeMKoCTh
Tema Ne3 3aKOHBI
TEPMOAUHAMUKHU u
3 PMOZL 14 2 6 6
TEPMOJUHAMUYECKUE
MIPOLIECCHI
Tema Ne4d  TepmogmHaMuKa
4 PMOA 14 2 6 6
IIOTOKOB




Tema Ne5 PeanbHble ra3nl u ’ 4 4
napbl. Da3oBbIE IEPEXOIBI

Tema Ne6 TepmomuHamMU4ecKuit

6 aHAI3 TEIUTOTEXHUIECKIX 16 2 10 4
YCTPOICTB
3auer +
Hroro 3a cemectp 7 10 26 6 30

6 cemecTp

Tema Ne7 OcHOBHBIE MOHSTHSA

7 |m OnpeaecHUs TEOPUHU 12 2 4 6
TemIooOMeHa

8 Tema Ne8 TermnonpoBoIHOCTh 14 2 6 6
Tema  Ne9 KonBexTUBHEIN

9 | remnoodbmeH. OCHOBBI TeOopuUHU 14 2 6 6
TemIooOMeHa

10 | Tema NelO M3nyuenue. 14 2 6 6
Tema Nell Temnonepenaua.

11 | MaTeHcuduranun 18 2 4 6 6
TeIIonepeadn
Hroro 3a cemectp 72 10 14 18 30
3adeT ¢ OlEHKOM +
HTtoro 144 20 40 24 + 60

4.3 Coaepxanue TUCHUILIMHBI 111 00y4alOUIUXCHA:
04HOI (opMbI 00yUeHUs

04HOMH (popMBbI 00yUCHUA

Tema 1. OcHOBHbIE NOHSATHSA U ONpeIeTeHUs

Jleknusa. I[Ipenmer, 3agaun U copepKaHue Kypca TeIIoTeXHUKH. CBs3b C
JPYTUMU OTPaCisIMU 3HAHUW. 3HAYEHUE TEIUIOTEXHUYECKUX 3HAHUM JIJISl COTPYIHUKOB
MOYKapHOHW OoXpaHbl. MeCTo 1 poJib Kypca B O0IIIeH cHCTEME MOATOTOBKHU CIEITHAINCTOB
JUISL OPTaHOB M MOAPA3AEICHUN MTOKAPHOU OXPAHBIL.

CamocrosiTeabHas padora. CTpykTypa U METOJIMKA U3yYEHUS Kypca.

Pexomenayemas ureparypa

OoCHOBHas [1].

Tema 2. Cmecu padounx Tes. TermioeMKoCcTh




JlaGoparopnass pabGora. I['a3zoBbie cmecu. TemioemMkocTh. BpinosHeHue
pacuetHo-Tpaduueckoit paboThl «['a30Bble cMecH. TemI0eMKOCThY.

CamocrosiTesqbHast padora. CriocoObl 3a1aHKsI COCTaBa CMECH, COOTHOIIICHHUS
MEXIy MAacCOBBIMH U OOBEMHBIMHU JOJSIMU. BhluncieHue mapaMeTpoB COCTOSHUS
CMECH, OIpPEACICHUE KAXKYIIECHCAd MOJIEKYJISIPHOM MacChl M Ta30BOW IMOCTOSHHOW
CMECH, ONPEAEIICHUE MapLUUATIbHBIX JaBICHUI KOMIIOHEHTOB.

MaccoBasg, oObeMHass M MOJSIpHAs TEIUIOEMKOCTH. TeMI0eMKOCTh TpHU
MOCTOSIHHBIX OObEME M JIaBJICHUU. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIEPATyphl U
naBneHusa. CpeaHsisi W MCTUHHAS TeIuioeMKocTH. Dopmynbl U TaOMUIBL I
ompeneneHusi TeroemMkocte. TeroemkocTs cmecu paboumx Ten. Ilogroroka
OTYETa MO Pe3yJbTaTaM BBINOIHEHHOW PaOOTHI.

Pexomenayemasi iureparypa

ocHOBHas [1].

Tema 3. 3aK0HBI TEPMOAMHAMUKH U TEPMOAMHAMHUYECKHE MPOLECCHI

Jleknus. CyIIHOCTh TMEPBOrO 3aKOHA TEPMOAUMHAMHUKUA. DPOpMYIHpOBKa
MIEPBOTO 3aKOHA TEPMOJAMHAMUKHU. AHAIUTHUYECKOE BBIPAKEHHE IEPBOTO 3aKOHA
TepMoguHamMuku. OnpeneneHue padOThl W TEIUIOTHI 4Yepe3 TEPMOAMHAMUYECKUE
IapaMeTpbl COCTOSIHUA. BHyTpeHHss sHeprus. OHTanbnud. OHTponusa. Pv- u Ts-
JIAArpaMMBl.

TepMoamHaMUueCKUil aHaiIM3 MPOIECCOB B Kommpeccopax. Knaccudukaims
KOMIIPECCOPOB M MNpPUHUUN  MX JAchcTBUA. MHaukatopHas — auarpamma.
M3oTepmuueckoe, anuabaTHOE U MOJUTPONHOE  CXaThe, TMojHas pabora,
3aTpayMBaeMas Ha MPUBOJ KoMIiipeccopa. MHoroctynenuaroe cxarue. M3o0paxkenue
B Pv- u Ts- pumarpammax TepMOAMHAMUYECKHUX MIPOILIECCOB, MPOTEKAIONINX B
komrpeccopax. Heobpatumoe cxarue. OtHocutenbHbii BHyTpenHui K.ILJI.
KOMIIpeCcopa.

IIpakTnyeckoe 3aHsiTMe. 3aKOHbI TEPMOAWHAMHUKUA M TEPMOJUHAMHYECKHE
rpouecchl «MHOrOCTyNEHYaTbId KOMIIPECCOPY.

CamocrositesibHasi  padora. IlogrotoBka oruera 10  pe3yibraram
BBITIOJTHEHHOH PabOTHI.

Pexomenayemasi ureparypa:

ocHOBHai [1].

Tema 4. TepmoauHaMHUKA OTOKOB

Jlekumsi. [IpoccenupoBanue ra3oB W napoB. CymHOCTh mporiecca
IpPOCCENMPOBaHUs W €ro ypaBHEHHE. VI3MeHeHue mnapameTpoB B IpolEcce
npoccemupoBanus. llonstue 00 o>ddexre Jxoyma-Tomcona. OcobeHHOCTH
JIPOCCENUPOBAHUS HJICATBHOIO M pealbHOro ras3oB. [loHstue o Temneparype
WHBEPCUU. YCIIOBHOE M300pakK€HHE IMPOLECCa JPOCCEIMPOBAHUS B is- JHUAarpamMme.
[IpakTrueckoe UCOMb30BaHUE MTPOLECCA TPOCCEIUPOBAHUS.

IIpakTnyeckoe  3aHATHE.  JICHCTBUTENBHBIM  NOPOLECC  HMCTEUYECHMS.
TepmonnHaMHYECKME TPOLECCHI B Ta30BbIX YCTAHOBKaxX  IOXKAPOTYLICHMUS.
Hcredenue raza u3 6ajoHa OrpaHUYE€HHON BMECTUMOCTH.
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CamocrosiTesibHasi padora. OCHOBHBIC TOJIOKECHUS. YPaBHCHHUS HCTCUCHHS.
Pacnionaraemas pabota u ckopocTh uctedeHus. CEeKyHIHBIA pacXoa MPH UCTCUCHUH.
CBsI3b KPUTHYECKON CKOPOCTHIO MCTEUEHUSI C MECTHON CKOPOCTBIO PAcIIpOCTPaHCHUS
3Byka. KpuTudeckoe OTHOIICHHWE JaBicHHMU. PacdyeT CKOpOCTH WCTEUYCHUS U
CEKYHJTHOTO MacCOBOTO pacxoja IJsi KPUTHYECKOTO pEeXHUMa. YCIIOBHUS Tepexoia
gepe3 KpuUTH4decKyto ckopocth. Corio JlaBams. Pacuer mporecca wucTedeHUs
BOJITHOTO TIapa ¢ MOMOINBI0 is- auarpammbl. [loaroroBka ordera mo pesyibraraM
BBITIOJTHEHHOM pabOTHI.

PexoMeHyemMas JJuTepaTypa:

ocHOBHas [1].

Tema 5. PeanbHble ra3sl 1 napbl. ®a3oBblie nepexoabl

Jleknms. CpolictBa peanbHbIX ra3oB. [lapel. IIporeccsr mapoobpasoBanus B
Pv- u Ts-muarpammax. ®azoBasi guarpamma BemiecTB. [loHsitue 00 ypaBHEHUU
BykanoBuua-HoBukoBa. VYpaBuenue boromo6osa-Maiiepa. Tepmogunamuyeckue
TaOIUIBl BOABI U BOJASHOTO Tapa. Pacder TepMOIMHAMUYECKUX TMPOIECCOB
W3MEHEHUSI COCTOAHMS Mapa. KHAKOCTH W Taphl, HCIOJb3yEeMbIE€ B YCTaHOBKax
nokaporymienusi. JKHIKOCTH W Tapbl, oOOpallainmecs B TEXHOJIOTUYECKUX
YCTAaHOBKAaX C MOBBIIICHHOW MOKAPHOW OMAaCHOCTBHIO. | OMOT€HHBIE M I'€TEPOTCHHBIC
TEPMOJAMHAMUYECKHUE CUCTEMBI. TepMOAMHAMHUECKOE paBHOBECHUE. YCIOBHE (ha30BOr0
paBHOBecus. @a3oBble epexoapl. YpaBHeHUe Kianenpona-Knaysnyca. YcrounBocTh
¢a3. ®a3oBbie NEPEXO/IbI MPU OAMHAKOBBIX AABJIECHUAX (a3.

IIpakTuyeckoe 3ansaTHe. lccienoBanue TEPMOIAMHAMHYECKUX IapaMETPOB
npu (Ha30BbIX NMEPEeXoAax Ha JIMHUU HACBHIIICHUS KUJIKOCTh—IIap.

CamocrositesibHasi  padora. IlogrotoBka oruera 10  pe3ylbraram
BBITIOJTHEHHOHN PabOTHI.

Pexomenayemasi qureparypa:

ocHoBHas [1].

Tema 6. TepmoguHaMuU4eCKHUil AHAJIN3 TENJIOTeXHNYECKUX YCTPOHCTB

Jlekums. Luxnsl ngBurateneid BHyTpeHHero cropanus (/1.B.C.). Ilpunnun
nevicteus nopiHeBbiX [[.B.C. Ilukibl ¢ M30XOpHBIM U U300apHBIM MOJBOAOM TeEILIA.
MUk co CMEIIaHHBIM MOABOMOM TeraoThl. M3o0paxenue 1ukioB B Pv- u Ts-
nuarpammax. Tepmmueckne u  dkcepruueckne KILJI.  mukmos  [.B.C.
CpaBHUTENBHBIN aHaNU3 TepMoAMHaMHuuecKkux nukios J[.B.C.

IIpakTuyeckoe 3aHsTve. [luknbl pgBUTATeneld BHYTPEHHETO CrOpPaHMS,
«TepmognHaMuUeCKUi pacyeT UUKJIA JBUTATEINS] BHYTPEHHETO CTOPAHUS».

CamocrositeibHasi  padora. IlogrotoBka oruera 1O  pe3ylbraram
BBITIOJTHEHHOM pabOTHI.

Pexomenayemas Jureparypa:

ocHOBHas [1].



Tema 7. OcHOBHBIE IOHATHUS U ONPeeJIeHUsI TEOPUHU TEII000MeHa

Jleknms. IIpenMer u 3agauu Teopuu TemiooOMeHa. 3HaUueHUE TerIooOMeHa B
MIPOMBIIUICHHBIX Mpoueccax. OCHOBHBIE MOHATHS U OonpeacsieHus. Buapl nepenoca
TEIUIOTHI:  TEIUIONPOBOJHOCTh, KOHBEKIMS W  u3ilydeHue. 3akoH Dypse.
KoadduumeHT TennonpoBoHOCTH.

Pemenne ypaBHEHUs TEIUIONPOBOJHOCTH JJISI OJHOCIOMHOM M MHOTOCIOWHON
IJIOCKOM ¥ IUINUHAPUYECKON CTEHOK.

PacueT TemmneparypHOTo MoJisi CTEHKH C YYETOM 3aBUCUMOCTH KOA((HUIIHECHTA
TEIUIONPOBOJIHOCTH OT TEMIIEPATYPHI.

IIpakTHyeckoe 3aHsATHE. TEIUIONPOBOAHOCTH OAHO- W MHOTOCJIOMHBIX
MJIOCKUX U IUJUHIPUYECKUX CTEHOK. BhIMONHEHUE pacyeTHO-Tpaduieckoil paboThl
«CTaunoHapHas TEMJIOMPOBOAHOCTHY.

CamocrositesibHasi  padora. I[logrotoBka oruera 10  pe3ylbraram
BBITIOJTHEHHOM pabOTHI.

Pexomenayemasi iureparypa:

ocHoBHas [1,2];

norojHuTenbHas [1].

Tema 8. TensionpoBoaHOCTH

Jleknusa. [uddepenuuanbHoe ypaBHEHHE TEIUIONPOBOJHOCTU. YCJIOBHUE
ofgHo3HauHOCTU. KoapuumeHT TemneparyponpoBOAHOCTH.

TermnonpoBoIHOCT, MNpPH  HECTAUMOHApHOM pexume. HecrannonapHsii
IpolecC  TEIUIONPOBOAHOCTH. MeToApl  pemieHus  3aJad  HeCTAllMOHApHOU
TEIJIONPOBOJHOCTU. MeToll KOHEYHBIX paszHocTe. OxnaxkJeHue (HarpeBaHuUe)
HEOTPAaHWYEHHOW IJIACTUHBI, HWIMHAPA U [Iapa NpU I'PaHUYHBIX YCIOBUAX IEPBOTO,
BTOpPOTO, TpeThero pona. HecrannoHapHBI MPOLIECC TEIUIONPOBOAHOCTH B TENAX
KOHEUYHBIX pa3MepoB. PerynsipHbie pexuMsl.

IIpakTuyeckoe 3ansitue. duznyeckre 0COOCHHOCTH MPOLIECCOB HArpeBaHUs
CTPOUTENBHBIX KOHCTPYKILHUI U TEXHOJIOTMYECKOTO 000PYIOBaHUs Ha TIOXKape.

CamocrositesibHasi  padora. IlogrotoBka oruera 10  pe3yibraram
BBITIOJTHEHHOH PabOTHI.

Pexomenayemasi iureparypa:

ocHoBHas [1,2];

nornojHuTenbHas [1].

Tema 9. KouBekTUBHBIN Tenj1000MeH. OCHOBBI TEOPUH TEII000OMeEHA.

Jlexknus. OCHOBHbIC IOHATHUA U onpeesieHus. YpaBHeHne HeroToHa-PruxmMaHa.
Koaddumment Ttemmootnaun. JuddepeHunanbHbie ypaBHEHHUs TeII0O0OOMeEHa.
VYcnoBue OfHO3HAUHOCTU K JU(ddepeHlnaIbHbIM — YpaBHEHUSIM  KOHBEKTHBHOTO
TEII000MEHa.



OcHoBbl Teopuu 1on00Ms. OCHOBHBIE OIpEACNICHUs. YCIOBHUS TMOI0OUS
busnueckux sipneHui. Yucna nmomoodbus. Kpurepuanbuble ypaBHeHUs. Duznueckuit
CMBICJI OCHOBHBIX YHCEJ MMOA00USI.

TerooTmaua npu CcBOOOAHOM JBWKEHUM KUAKOCTU. Temnoornaya B
HEOTpAaHUYEHHOM O00bEME: JaMuUHapHass U TypOyJeHTHas  KOHBEKIUS Yy
BEPTHUKAJIBHBIX MOBEpPXHOCTEW. Temnooraaua Ha TOPU3OHTAIBHOW  IUIOCKOU
IIOBEPXHOCTH B HEOIPAHMYEHHOM IIPOCTPAaHCTBE. Temnoornadya TOPU3OHTAIBHO
pacmojoXKEHHOTO UWIMHIpa B HEOrpaHMYeHHOM 00BéMe. Kpurepuanbhbie
YPaBHEHUS.

Temnootnaua npu BBIHYKICHHOM TEUEHHUH KHJIKOCTH B TpyOax, TEIJIOOTAada
OpU JaMUHAPHOM M TYpOYJE€HTHOM TEUYEHHH >KHMJIKOCTEH B TpyOax, pacyeTHbIC
ypaBHEHUS TOI00MUS.

JlabopaTtopnasi paGora. TermooOMeH TP €CTECTBEHHOM KOHBEKIIUU.
Termoo0OMeH MpH BBIHYXICHHOM KOHBEKIINH, « KOHBEKTUBHBIN TEIIIO00MEHY.

CamocrositesibHasi  padora. I[logrotoBka oruera 10  pe3yibraram
BBITIOJTHEHHOM paboTHI.

Pexomenayemasi iureparypa:

ocHoBHas [1,2];

nornojHuTeIbHas [1].

Tema 10. U3ayuenue

Jleknusi. OOmye TOHSTHS W ONPEACIICHUs; TEIUIOBOM OalaHC JIy4HCTOTO
TEIJI000MeHa. 3aKOHBI TEIUIOBOTO H3Ty4YeHHUs. TerioOOMEeH H3IydeHUEM MEXKIY
TeJaMu, pa3[eJCHHBIMU TPO3PAYHON  cpefoid; Kod(PPUIMEHT O0OIy4eHHOCTH;
TEIUIOOOMEH M3JIyUYeHUEM MEXAy TeJaMH, MPOU3BOJIBHO PACIOJOKEHHBIMU B
IPOCTPAaHCTBE. 3amuTa OT u3iaydyeHus. Wsnydyenue razoB. Msmydyenue daxena
MJIaMeHH npu noxkape. Pacuer Oe30macHbIX B MOXKAPHOM OTHOIIEHWW PACCTOSHUN U
AKPAHHOM 3allUThl OT TEIUIOBOTO M3NydeHus. Pacder TemiooOMeHa M3TydeHUEM B
MOTJIOIIAKOIIEH U u3ydaroiei cpeae. JIyducTeiit TermiooOMeH Mexay orpaKaeHueM
Y HAXOJAIIEHCS BHYTPU HETO BBICOKOTEMIIEPATYPHOM ra30BOM CPELOM.

JlaGopaTropHass pabora. Pacuer Oe30MacHBIX B TOXKAPHOM OTHOIICHUU
PaCCTOSAHUM Y DKPAHHOM 3aILMTHI OT TEILIOBOTO U3Jy4eHUs. BhINONHEHNE pacueTHO-
rpadudeckor paboThl «JIyquCTBIN TEIIIO00MEHY.

CamocrositeibHasi  padora. IlogrotoBka oruera 10  pe3ylbraram
BBITIOJTHEHHOHN PabOTHI.

Pexomenayemasi iureparypa:

ocHoBHas [1,2];

nornojHuTenbHas [1].

Tema 11. Tensionepenaya. UHTeHCH(PUKATMH TEIIONIEPeaAYH

Jleknus. Haznauenue, kiraccuukaiys U CXeMbl TEINTIOOOMEHHBIX anmaparos.
OCHOBHBIC TIOJIOKEHUST TEIJIOBOTO pacyeTa TEIIOOOMEHHBIX anmaparoB. YpaBHEHUE
TEIUIONEepeaayu.



JlabopaTopHas pa6ora. Teronepenaya yepe3 IIOCKYIO, HIJIMHIPUYECKYIO,
chepuyeckyto U opeOpéHHy0 crTeHku. I[lyth wuHTeHcuduKanuu mpoiecca
Terionepeaayn. TeruioBas wuzonsiius. BpiOop Marepuana TemioBON H30JISIUU.
Juddepenunanbubie ypaBHEHHS TEILLIOMacCOOOMEHa.

CamocrositesqibHass  padora. [logroroBka oruera 1O  pe3yabTaram
BBITIOJTHEHHOU pa0OTHI.

Pexomenayemasi qureparypa:

ocHoBHas [1,2];

JTOTNoMHUTENbHAs [1].

5. MeToauueckKkue PEKOMEHAAIUH 10 OPraHUu3alu U3yYCHUS TUCIHUITJIMHBI

IIpn peanuzanuu OPOrpaMmbl JUCLHUIUIMHBL HMCHOJB3YIOTCSA JIEKIMOHHBIE,
IPAKTUYECKHE 3aHATHsL, Ja00paTOpHbIe PaOOTHI.

OO1muMU 1EeNAMU 3aHATUN SBISIFOTCS:

— 0o0o0O01IeHne, cUcTeMaTh3alus, YynIyOJdeHHe, 3aKpeIUIeHUE TEOPETUYECKUX
3HAHMM 110 KOHKPETHBIM TEMaM JMCLUILIINHBI,

— (opMupoBaHUE YMEHUN NPUMEHATH IOJYyYEHHBbIE 3HAHMUS Ha MPaKTHKE,
peanu3anus eJMHCTBA UHTEUIEKTYaIbHOU U MPAKTUYECKOUN I€ATEbHOCTH;

— BbIPa0OTKa MPHU PELIEHUU MOCTABIEHHBIX 3a/1a4 MPOo(EeCCHOHATBHO 3HAYUMbIX
KaueCTB:  CaMOCTOSTENIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOM
WHULMATUBBI.

LensiMu JeKUUU SABISIOTCS:

- JaThb  CHCTEMATH3UPOBAaHHBIE HAyYHbIE 3HAaHWA [0  JHUCLHUILUIMHE,
aKIEHTUPOBAaB BHUMaHUE Ha HanOoJjee CI0KHBIX BOIIPOCAX;

— CTUMYJIMPOBATh aKTUBHYIO MO3HABATENBHYIO ACSITENBHOCTh O0YYaIOLIUXCH,
CrocoOCTBOBATh (HOPMUPOBAHUIO UX TBOPUYECKOTO MBIIIICHUS.

B xome mnpakTH4Yeckoro 3aHATHS OO0ECHEYMBAETCS MPOLECC AKTUBHOIO
B3aMMOJICHCTBUS 00yUYaIOMIMXCS C MpernojaBaresieM; MPUOOPETalOTCs MPAKTUYECKUE
HaBBIKM U yMeHUs. llenb mpakTHUecKoro 3aHsTHs: YIITyOUTb U 3aKpPENUTh 3HAHUS,
MOJIyYCHHbIE HA JIEKIUHU, (POPMUpPOBAHHE HABBIKOB HCIOJIb30BAHUS 3HAHUMA JJIs
pelIeHus] TMPaKTUYECKUX 3a/1a4; BBINOJHEHUE TECTOBBIX 3aJaHMM MO MPOBEPKE
IIOJIYYEHHBIX 3HAHUM U YMEHUM.

Lenpto 11a00paTOpHOTO 3aHATHS SIBISAETCS YCBOEHHE TEOPETHMYECKHMX OCHOB
JUCLIMIUIMHBI U MOJyYEHUE IPAKTUYECKUX HABBIKOB MCCIIEIOBAHUS IIyTEM MTOCTAHOBKH,
NpOBEICHUs, 0O0paOOTKM M MPEACTABICHUS PE3YJIbTaTOB 3KCIEPUMEHTAa Ha OCHOBE
NPAaKTHYECKOTO HCIOJIb30BAHUSl PA3IUYHBIX METOJOB (HAOMIONECHUS, H3MEpEHUs,
CpaBHEHHUSI U Jp.), NMPHUOOPETEHUs] HABBIKOB OIbITa TBOPYECKOM JHesTenbHOCTH. B
3aKJTIOYUTENIBHOM  YacTH  J1abOpaTOpHOro  3aHsTUS  oOywaromuecss  O(GOpMIISIOT
PE3YABTaThl SKCIIEPUMEHTOB B (hOpME OTHYETA.

CamocTrosTenbHasi paboTa oOydarollUXcs HampasieHa Ha yroyOleHue u
3aKpeIVICHUE 3HAHWM, IMOJyYEHHBIX Ha JIEKIMSIX U APYTUX 3aHATHUSX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbHOTO AKTUBHOTO IPUOOPETEHUS HOBBIX, JOMOJHUTEIbHBIX
3HAHUH, OATOTOBKY K MPEICTOAIUM 3aHATUSIM.
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Ilepeyenns J1abopaTopHbBIX PadoT:

1. Cmecu pabouux Tei. TemmoeMKoCcTh

2. KouBekTuBHBIN TermooOMeH. OCHOBBI TEOPUH TETNIOOOMEHA
3. Temnonepenaya. UnTeHcudukanuu Temionepeaadu

4. OcHoBblI MaccooOMeHa. TermmomMaccooOOMEHHBIE YCTPOUCTBA.

6. OHeHO‘IHLIe MaTepuaJabl 0 TUCHUIIJIUHE

Texymuuii KOHTPOJIb YCIIEBAEMOCTH 00€CIICUNBAET OIICHUBAHUE XOa OCBOCHUS
JTVCHUIUIMHBI, IPOBOJUTCS B COOTBETCTBUU C COACP’KAHUEM JUCHUIUIUHBI 10 BUIAM
3aHATHI B (opMe TECTHUPOBAHHUA, 3AlIUTHl OTYETOB MO J1abOpaToOpHBIM paboTam,
pelIeHUs 3a/1a4.

[IpomexxyTouHasi arrecranus 00ECIEYUBAET OIEHWBAHUE MPOMEKYTOUHBIX U
OKOHYATENbHBIX PE3yJIbTaTOB OOYYEeHHS [0 JUCUUIUIMHE, MPOBOJUTCA B (Qopme
3a4yeTa, 3a4eTa ¢ OLEHKOM.

6.1. IIpuMepHbIE OLICHOYHBIE MATEPHUAJIbI:
6.1.1. Texyuiero KOHTpOJIA

TunoBble 3aJaHusl 1JI1 TECTUPOBAHMS:
1. UeM oTIMyaroTCs U3y4eHUE OT TEJl ¢ Pa3HOM TeMIEPaTypOu:
- IJIMHOM BOJIHBI,
- CKOPOCTBIO paclpOCTPAHEHUSI;
- HaIIpaBJICHUEM.
2. OCHOBHOM 3aKOH, CBSI3bIBAIOIIMI MOITHOCTh U3JIYUYECHUS C TEMIIEpATypOi:
- Kupxroda;
- [Inanka;
- Credana-bonbiiMaHa;
3. Ecnu Tteno abCoONOTHO dYepHOE, TO YEMy paBHAa €ro H3jIydaresibHas
CITIOCOOHOCTb:
- 0;
- 1;
- 0,5.
4. Kakoe 13 TeJ Ha3bIBaeTCs a0COIIOTHO OCIIbIM:
- TEJIO C IOMIOLIATEIFHON CITIOCOOHOCTRIO, paBHOM 0;
- TEJIO C OTpaXKaTeIbLHOM CITIOCOOHOCTHIO, paBHOM 0
- TeJI0 ¢ KO3 (UIIUEHTOM MPOMYCKaHUs, paBHBIM 1;
5. Kakoii 3aKk0H yCTaHABIMBAET CBA3b NOTOKA U3JIy4YEHUS C HAIIPABICHUEM:
- [1manka,;
- Jlambepra;
- Buna;
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Tunosble 3a1aun:

1. I'a3oBas cMech UMEET CAeAyIOni MaccoBbIil coctaB: CO; 12%; O, 8% u N,
80%. OnpenenuTh yAelbHYIO TEIJIOEMKOCTh CMECH TTPH MOCTOSTHHOM JIaBJICHUU.

2. I'a3 npu nasnennu 1,4 Mlla n temneparype 55°C umeetr o0bem 4 1. Uemy
paBeH 00bEM ITOI MaccChl ra3a Mpu HOPMaJIbHBIX YCIOBUAX?

3. Kak m Ha ckonpko wu3MeHsiercs temmeparypa 0,5 ke Kuciopoza,
COBEpIIAIOIIET0 NpU aauadbatHoOM paciupeHun padory L=1,5 x/foxc? Onpenenutsb
M3MEHEHHE BHYTPEHHEN SHEPTUU KUCIIOPOa MPHU JaHHBIX YCIOBUSX.

4. OnpenenuTb CKOPOCTh UCTEUEHHUS BO3/yXa M3 BO3AYXOBO/A C U30BITOYHBIM
nasieHueM 2,3 klla B moMeIleHne ¢ HOpMaJIbHBIMU YCIOBUSMH.

6.1.2. IIpoMe:KyTOUHOM aTTeCTALMH

HpI/IMepHLIﬁ MmepeI€Hb BOIIPOCOB, BBIHOCUMBIX Ha 3a4€T

[IpeameTr TepMOIMHAMUKH.

OCHOBHBIE ITAPAMETPHI COCTOSTHUA. 3aKOHBI UJI€aIbHBIX Ia30B.

Pabota, coBepiiaemas TeJI0M IPU U3MEHEHUU 00beMa.

BHyTpeHHsIs1 SHEprus, KOJMMYECTBO TEIUIOTHI. [1epBhIi 3aKOH TEPMOAUHAMUKH.
CriocoOblI 3a/1aHus Ta30BOM CMECH.

CooTHOIIEHUST MEXIY MAacCOBHIMU U OObEMHBIMU HoJisiMu. OmpeserneHue
KQXYILIENCS MOJISIPHOM MacChl CMECHU M NTapLUUAIBHBIX JABJICHUN KOMIIOHEHTOB.

7. TermoeMKoCTH cMecH pabOUuX TeJl.

8. TeroeMkocTh Tena, yAelbHas, OObEMHAsT U MOJSPHAS TEIIOEMKOCTH.
CoOOTHOIIEHUSI MEKTy HUMH.

9. TermmoeMKOCTH IPU IMMOCTOSHHOM 00bEME U TaBIICHUHU. YpaBHEeHHE Maliepa.

10. TermmoeMKOCTH WACATFHOTO T'a3a. 3aBUCHMOCTh TETNIOEMKOCTH OT TEMIIEPATYPHI.

11. Ilopsinok uccneaoBaHus TEPMOJIMHAMUYECKUX MPOIIECCOB.

12. VccrnenoBanre W30XOPHOTO TpoIiecca.

13. UccnenoBanue n300apHOTO Mpoliecca.

14. ViccnenoBanre N30TEPMUYECKOTO TIpoliecca.

15. UccnenoBanue aanadbaTHOro mpoiecca.

16. VccnenoBanre moauTponHoro mnpouecca. OCHOBHbIE TEPMOINHAMUYECKUE
MIPOLIECCHI — YACTHBIE CIIy4au MOJIUTPOIHOIO MPOLIECCa.

17. Knaccudukarus KOMIpeccOpoB U MPUHIIUT UX JTCUCTBUS.

18. Anaim3  pa®oThl  OMHOCTYNEHYaroro Kommpeccopa.  MHmukaropHas
nuarpamMmMa. MzorepMmuueckoe, aanabdaTHOE W TIOJMUTPOITHOE CKaTHe, TMojHas padorta,
3arpadyrBaeMasl Ha IpUBOJ KoMmIpeccopa. Henocrarku oqHOCTYIIEHYaToro KoMIpeccopa.

19. MHorocTyneH4aThlit KOMIIPECCOP. WNunukaropHas ayarpamma.
[IpenmyniecTBa MHOTOCTYIIEHYATBIX KOMITPECCOPOB.

20. Ucreuenue razos. CranmoHapHoe uctedenue. Vcrnonb3oBaHue B TEXHUKE.

21. YpaBHeHue Hepa3pbIBHOCTU. [IepBblii 3aKOH TEPMOJWHAMMKH ISl TTOTOKA.
YpaBuenue bepHyum.

SohkwdE
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22. CBOICTBa JI03BYKOBBIX M CBEpPX3BYKOBBIX MOTOKOB. Comia u n1uddy3opsi.
Cormo JlaBans.

23. lcteuenue u3 CyKuBarollerocsi comia. Pacder TemrepaTypbl, CKOPOCTH
UCTEUEHHUSI U PacXoja.

24. Kputnueckoe ucredeHue. Pacuer Temmeparypbl, CKOPOCTH HCTEUEHUS U
pacxoja.

25. JlpoccenupoBanue Ta3oB W TmapoB. (OCOOCHHOCTH JIPOCCEIMPOBAHUS
uaeanbHOoro u peanpbHOoro raszoB. [lomstue 00 »sddexre Jxoyms-Tomcona.
[IpakTyeckoe UCHOIb30BaHUE MTPOLIECCA APOCCETUPOBAHHUS.

26. KpyroBoit mponecc. Ilpsambie u oOparHble IUKIBL. BTopoil 3akoH
TEPMOJTUHAMUKH.

27. uxn Kapno u ero croiictea. K.I1.JI. [lukna Kapho.

28. Ilonarue o aBUTaTeNsix BHyTpeHHETo cropanus. MiHaukaropHas nuarpamma
YyeThlpexTakTHOTO  KapOroparopuoro  J.B.C. Meron  TepMoaMHAMUYECKOTO
PacCMOTPEHHUSI IIUKIIOB.

29. Iluks nBuraresst BHyTPEHHETO CrOpaHUs ¢ M30XOPHBIM MOJIBOJIOM TETLIOTHI.

30. [uksn nBuraresst BHyTPEHHETO CrOpaHusi ¢ M300apHBIM MOIBOJIOM TETLIOTHI.

31. lluxn nBurarenss BHYTPEHHETO CrOpaHUsI CO CMEIIAHHBIM IOJBOJIOM
Ter10Thl. CpaBHEHHE IUKIIOB JBUTATEIEH BHYTPEHHETO CTOPAHMUSL.

32. lmarpamma coctosiHusi. TpoiiHas Touka M KpUTHYECKas TOUKa. YpaBHEHUE
Knaneiipona-Knaysuyca.

33. P-v amarpamma Juisi BOJSTHOTO mapa. BiaxXHbI, CyXou M MeperpeThil map.
Crenenp CyxoCTH mapa.

34. Ypauenus Ban-nep-Baanbca u Bykanosuya-HoBurkoga.

35. T-s nuarpamma Jij1s1 BOJISIHOTO Tapa.

36. Iuxn Kapno st BogsHoro napa. [lukn Penkuna.

37. Temnodukanmonupii  1ukia. [lOHSITHE O [HMKIAX AaTOMHBIX CHJIOBBIX
YCTaHOBOK.

IIpumepHBIN NepeYyeHb BONPOCOB, BBIHOCMMbIX HA 324€eT ¢ OLIEHKOM

1. OcHoBHBIC TIOHATHS M OIpEACICHUS TEOpUM TemioooMeHa. Bubl

MEPEHOCa TEIUIOTHI: TeIIONMPOBOIHOCTh, KOHBEKILIUS U U3TyUYCHUE.

2. TemnompoBomHocTh. [loHsTHE © TeMmeparypHOM TI0ji€, TpaJucHTE
temneparypbl. 3akoH Dypbe. 3aBUCUMOCTh KOA(DPUIIMEHTA TEIIONPOBOJIHOCTH OT
TeMIIEpaTyphl.

3. JudbdepennmanprHoe ypaBHEHHUE TETUIONPOBOIHOCTH. [ paHUUHbBIE YCIOBUSL.

4. PenieHue ypaBHEHHUS TEIUIOMPOBOIHOCTH JIJIs1 OHOCIOMHOM MIIOCKOW CTEHKH.

5. PemeHue ypaBHEHHUsI TEIUIONPOBOJHOCTU JJisi MHOTOCIOMHOM IJIOCKOU
CTEHKHU.

6. Pemenue ypaBHEHUS TEIIOMPOBOTHOCTH IS MUTUHAPUYECKON CTCHKHU.

7. Vcmonwp3oBaHHWE METO/A TMOCIENOBATEIBHBIX MPUONMKEHUN TSl PEIIeHUs
3a/1a4 CTAMOHAPHOM TEIJIONPOBOAHOCTH.

13



8. KouBekTuBHBIM TermiooOMeH. OCHOBHbIE TIOHSATHUS U OIpPEAETICHUS.
VYpaBuenue Hetorona-Puxmana. Koadduiuent temnoornauu.

9. Cucrema  nuddepeHIMANBHBIX  ypaBHEHHH  Uisi  KOHBEKTHMBHOIO
TerI000MeHa. YCI0BUE OJHO3HAYHOCTH.

10. [Tonsitue o Teopun nogodus. Yucia nonodbusi. KpurepuasibHbie ypaBHEHUS.
Ou3nveCcKuil CMBICT OCHOBHBIX YHCEIN MOI00US.

11. KOHBEKTUBHBIA TEMIOOOMEH TpU CBOOOAHOM KOHBEKIIMM B OOJBIIOM
obbeme.

12. KOHBEKTUBHBIH TETJIOOOMEH MPH CBOOOJHON KOHBEKIIMH B MPOCIONKaX.

13. KOHBEKTHUBHBIH TEMJI00OMEH MPH BHIHYKIACHHOM TEUCHUH KUIKOCTEH.

14. Temsio0OMEH MpU KUTIEHUH. DKCIIEPUMEHTaNbHbIE JaHHbIE. [1y3pIppKOBOE U
IUICHOYHOE KUMeHue. Bonpockl moxapHoil 0e30acHOCTH YCTPOMCTB U almaparos, B
KOTOPBIX PEAIM3YIOTCS MPOLIECCHl KUIIEHUS KUIKOCTEH.

15. TenmooOMeH npu KOHAEHcAaUMM mapa. [lneHouHass M KameiabHas KOHJIEH-
canysl.

16. JIyuucteiii TemnoooMeH. OCHOBHBIE MOHATUS W onpeneneHus. bananc
JYYUCTOTO TEMJI000MEHA.

17. 3akOHBI TEIJIOBOTO M3TyYCHUS.

18. JIyuucTslii TermIo00MeH MeXay TellaMu, PONU3BOJIILHO OPUEHTHUPOBAHHBIMU
B ITpocTpaHcTBe. PacueT 6€30macHbIX B NOXKAPHOM OTHOLIEHUU PACCTOSTHUM.

19. Ucnionp30oBaHuE SKpaHOB JJIs1 00ecTieueHusT 0e30TacHBIX PACCTOSHUH.

20. Haznauenue, kmacCUPUKAIISA U CXEMBI TETNIOOOMEHHBIX alapaToB.

21. OcHOBHBIC TIOJIOKEHHS TEIUIOBOTO pacyeTa TEMJI0OOMEHHBIX armaparos.
CpenHunii TeMneparypHslil Harop.

22. Tennonepenaya yepes MIOCKYI0 OMHOCIONHYIO CTEHKY.

23. Tennonepenaya yepes MIOCKYI0 MHOTOCIIONHYIO CTCHKY.

24. Tenonepenaya 4yepe3 MUIMHAPUYECKYIO CTeHKY. KpuTudeckuii nuamerp
TEIIOBOM U30JISALUU.

25. I3menenue TeMmrieparypbl TpH HECTAIlMOHAPHOM pekuMe. PerynspHbriit
TETIJIOBOU PEXKUM.

26. YpaBHEeHHE HECTAlMOHAPHOMW TEIJIOMPOBOIHOCTH M METOJIbI €r0 PELICHHUS.
O0600111eHHBIEC TIEPEMEHHBIE.

27. JIByXCTOpOHHUY NPOrPEB CTEHKU NIPU TPAHUYHBIX YCIOBUAX 3-TO poja.

28. HecraunoHapHasi TEIUIONPOBOJHOCTh MOJYOTPAHUYEHHOTO Tejla IpH
CTallMOHAPHBIX TPAHUYHBIX YCIOBUSIX.

29. OcoOeHHOCTH pelIeHMs] 337ad HEeCTAallMOHAPHOW TEeIJIONPOBOJIHOCTU B
noxkapHoMm nene. M3MeHeHwe ¢GU3MUECKUX NapaMmMeTpoB TeJl MPU HArpEeBaHUHU B
YCIIOBHSIX IOXKapa. BiusHHUE BIIaXKHOCTU CTPOMUTENBHBIX MarepuanoB. CTaHAapTHBIN
TEMIIEPATyPHBIN PEXKUM U MIPENEIT OTHECTOMKOCTH.

6.2. Illkana oueHMBAHHUA Pe3YJbTATOB INPOMEKYTOYHOH ATTECTALUMH H
KPUTEPHH BHICTABJICHUS OLIEHOK

Cucrema OLICHMBAHMA BKIOYACT:
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®opma
KOHTPOJISL

Iloka3arenu
OILICHUBaHUS

Kpurepuu BeiCTaBIICHHS OLIEHOK

[Ixana oneHuBanus

3a4€CT

MMpaBUJIBHOCTb
H IIOJIHOTAa
OTBETa

JIaH MPABUJIbHBIM, ITOJIHBIA OTBET HA
MOCTaBJICHHBIN BOIIPOC, ITOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH I10
JUCIUIUIMHE, T0KA3aTeIbHO PACKPHITHI
OCHOBHBI€ I10JIO’KEHUS BOIIPOCOB;
MOTYT OBITh JTOTYIIIEHBI HETOYETHI,
HCIIPABJICHHBIE CAMOCTOSATEIIBHO B
MpOIECCE OTBETA; JIaH MPABUIIbHBINI,
HEIOCTATOYHO ITOJIHBIM OTBET Ha
MOCTaBJICHHBIN BOIPOC, ITOKA3aHO
YMEHHE BBIICIIUTH CYIIECTBEHHBIE U
HECYILIECTBEHHbIE IPU3HAKH,
MIPUYMHHO-CIICICTBEHHBIE CBA3H;
MOTYT OBITH JOMYIIEHbI HEJOYETHI,
HCIIPABJICHHBIE C TTIOMOILBIO
npernogaBaresis; 1aH HeI0CTaTOYHO
MPAaBWIbHBIN U TIOJIHBIA OTBET; JIOTUKA
M TIOCJIEA0BATEILHOCTh U3JIOKCHHUS
HMMEIOT HApPYIICHUS; B OTBETE
OTCYTCTBYIOT BBIBOJIBI.

3a4TCHO

OTBET IpeJCTaBIsIeT cO00it
pa3po3HEHHbIE 3HAHUS C
CYIICCTBCHHBIMU OIIMOKaMH I10
BOIIPOCY; MPUCYTCTBYIOT
(dbparMeHTapHOCTb, HEJIOTUYHOCTh
U3JI0KEHUS; TOTIOTHUTEIbHbIE U
YTOUHSAIOIIHEC BOIIPOCHI HE IMPUBOIAT K
KOPPEKLIMU OTBETA Ha BOIPOC.

HE 3a4TCHO

3a4eT C
OIIEHKOU

MMPaBUJIBHOCTh U
IIOJIHOTa OTBETA

JIaH MPABUJIbHBIN, MTOJHBIN OTBET Ha
IOCTaBJIEHHBIN BOIIPOC, [IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUI MO
JUCLUIUIMHE, JOKAa3aTEIbHO PACKPBITHI
OCHOBHBI€ MOJIO)KEHUS BOIPOCOB;
MOTYT OBITH JOMYIIEHBI HETOUETHI,
HCTIPABJIEHHBIE CAMOCTOSTEIIBHO B
IIPOLECCE OTBETA.

OTJIINYHO

JlaH MPABUJIbHBIN, HETOCTATOYHO
MMOJHBIN OTBET HA MOCTABJICHHBIN
BOIIPOC, TOKA3aHO YMEHHUE BBIICIIUTh
CYILIIECTBEHHBIE U HECYILIECTBEHHBIE
MPU3HAKHU, TPUIHMHHO-CJICICTBEHHbBIE
CBSI3H; MOT'YT OBITh IOMYIIICHBI
HEJI0YEThI, HCIIPABJIECHHbBIE C TOMOIIBIO
MPENOJABATEIIS.

XOPOIIO

JIaH HEI0CTAaTOYHO MTPAaBUIIBHBIN U
ITOJTHBIA OTBET; JIOTHKA U
MMOCJIEJOBATEIbHOCTh U3JIOKECHUS
MMEIOT HAPYLIEHUS]; B OTBETE

YAOBJICTBOPHUTCIBHO
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OTCYTCTBYIOT BbBIBOJBI.

OTBET IPE/ICTaBIsET COO0M HEYJIOBJIETBOPUTEIHHO
pa3pO3HEHHbIE 3HAHUS C
CYIECTBEHHBIMU OIIMOKaMU IO
BOIIPOCY; IPUCYTCTBYIOT
(bparMeHTapHOCTh, HEJIOTUYHOCTh
U3JI0KEHUS; JOMOJIHUTENBHBIE U
YTOYHSIOIINE BOIIPOCHI HE TPUBOIAT K
KOPPEKLIMH OTBETA HA BONPOC.

7. PecypcHoe obecniedeHue JUCHUIIINHBI

7.1. JIMUEeH3MOHHOe M CBOOOJHO pacHpocTpaHsieMoe NPOrpaMMHoOe
o0ecreuenue

[lepedyeHb JUIIEH3MOHHOTO W CBOOOJHO PaCHpOCTPAHIEMOIrO IMPOTrPaAMMHOTO
oOecreyeHus1, B TOM YUCJI€ OTEYECTBEHHOTO MPOU3BOJICTBA:

1. Astra Linux Common Edition penu3z Open [I[10-25B-603] - OneparmonHas
cucrtema obmiero HazHaueHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnmHomM peecTpe pOCCHHCKHX Mporpamm s
AJIEKTPOHHBIX BHIYUCIUTEIBHBIX MAIINH U 0a3 JaHHBIX - 4433 ]

2. MoiiOduc O6pazoanue [[10-41B-124] - [TonHBIN KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB M JJICKTPOHHBIX TaOJUIl, a TaKke WHCTPYMEHTApUM IJis
paboThl ¢ rpadudeckumu npeseHTanusMu [CBobogHO pacnpoctpadsemoe. Homep B
EnuHoM peecTpe pOCCHICKMX MpOTpaMM [Jisi AJIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIllFH ¥ 0a3 JaHHEIX - 4557].

7.2. IlpodeccnonaibHble 0a3bI JAHHBIX M HH(POPMAIlHOHHBIE CIIPABOYHbIE
CUCTEMBI

HNudopmarimonnas cnpaBouHas cuctema — CepBep OpraHoB TOCyIapCTBEHHOU
Biactu  Poccuiickoit ~ ®eneparuu  http://poccus.pd/  (cBOOOIHBI  TOCTY);
npodeccuoHanbHble 0a3bl AaHHBIX — [lopTam OTKpBITHIX JaHHBIX Poccuiickoi
Oeneparuu  https://data.gov.ru/  (cBoOomHBIM  JoCTym); (QeaepayibHbIA  MOpTal
«Poccuiickoe oOpazoBanue» http://www.edu.ru (cBOOOIHBIM AOCTYN); cHUCTEMA
opumansHOrO  OMyONWMKOBAHHSI  TPABOBBIX aKTOB B JJIEKTPOHHOM  BHIE
http://publication.pravo.gov.ru/  (cBoOOmHBIN  mocTym); deaepalbHBI  TOpTal
«CoBepIIIeHCTBOBaHNE TOCYIAPCTBEHHOTO yIIpaBiIeHus» https://ar.gov.ru (CBOOOAHBIN
JOCTYTI); AIIEKTPOHHAS oubnmnoreka YHUBEPCHUTETA http://elib.igps.ru
(aBTOpPU30BaHHBIM  JTOCTYI); AJIEKTPOHHO-OMOMMoreyHass cuctema «3ObC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3oBanHbIi 10CTYII).

7.3. JIuteparypa
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OcHoBHas quTEpaTypa:

1. OCHOBBI TEIJIOTEXHUKH B MOKAPHOM Jiefie: YYEOHUK JUIsl MOXkKapHO-
TexHuueckux By30B. / Ky3pmun A.A., MunkuH JI.A., IlepmsakoB A.A., Pomanos H.H.
[/ Tlon obmieit pen. b.B. aBkamtoka. — CII6.: Cankr-IleTepOyprckuii yHUBEpCUTET
['ocynapctBenHoi npotuBonoxapHoit ciy:xk0e1 MUYC Poccun, 2022. — 376 c.
Pesxrcum oocmyna: http://elib.igps.ru/?5&type=card&cid=ALSFR-44a22728-dfbe-
43b1-b328-63735aaladff&remote=false

2. AA. Kysemun, H.H. PomanoB, A.A. IlepmsakoB / Ilpormecchr
TEIUIONPOBOIHOCTH B MPAKTUKE MOKAPHOTO jena: yuedHoe mocobue. / [lox obmei
pen. b.B. TaBkamoka. — CII6.: Canxr-IlerepOyprckuii  yHUBEpPCUTET
['ocynapctBeHHOM mpoTuBonoxkapHoit ciayx6st MUC Poccum, 2021. — 132 c.
Pexrcum  oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-
4e67-bc84-52f1a46733b5

JlonoiHUTEIbHAS JJUTEepaTypa:
Texuuyeckas TepmonuHamuka: kypce snekmnuit: [rpudp MUC] / A. A. Ky3emun, H. H.
Pomanos, E. ®. Xaputonosa; pen. 3. H. Umxkukos ; MUC Poccuu. - CII6.: CII6Y
I'TIC MUC Poccun, 2016. - 200 C. - URL:
http://elib.igps.ru/?32&type=card&cid=ALSFR-4ebc2c09-d9da-4cfc-96fe-
1274e056¢cd52 &remote=false.

7.4. MarepuajibHO-TeXHHU4YECKOe o0ecIreyeHue

Jlns mpoBeneHuss M OOECTHEUEHMS 3aHSITHUN HCIOJIB3YIOTCS TOMEICHUS,
KOTOpbIE€ TPEACTABISIIOT COOOW y4yeOHbIe ayqUTOPUU JUIsl MPOBENCHUS Y4eOHBIX
3aHATUNA,  NPEAYCMOTPEHHBIX  MPOTPAaMMOM  CHEUUAIUTETa,  OCHAIICHHBIE
000OpyIOBaHUEM W TEXHUYECKUMH CPEIACTBAMU OOYYECHHS: aBTOMATHU3HPOBAHHOE
pabodee MecTO TMpemnojaBaress, MapKepHas JT0CKa, MYJIBTUMEIUWHBIA TPOEKTOD,
JIOKyMEHT-KaMmepa, MOCaJ0uHbIe MECTa 00YJaroOuXCsl.

[Tomemenust aJis  CaMOCTOSITEBHOM PabOThl  OOYYarOIIUXCSl  OCHAIIECHBI
KOMITBIOTEPHOW TEXHMKOM C BO3MOYKHOCTBIO MOJKIIOYEHHS K ceTh «MHTepHeT» u
o0ecreyeHneM J0CTyna K SJIEKTPOHHOUW WH(OPMAIMOHHO-00pa30BaTeIbHOM Cpene
YHUBEPCUTETA.

Jlns  mpoBeaeHUs:  1a0OpaTOpHBIX  pabOT  MCHONB3yeTcs  jabopatopusi
«JIaboparopus TeITIOTEXHUKU.

ABTOpPbBI: KaHAUAAT MEIArorM4ecKrux Hayk, JOoueHT Ky3pmuH A.A.; kKaHauaar

TEXHUYECKUX HayK, JOUEeHT MuHkuH JI.A.; KaHIUJAT TEXHUYECKUX HAyK, JOLICHT
PomanoB H.H., kanauaar nenarornueckux Hayk [lepmsikoB A.A.
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