MuHKHCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BBICILIETO 00pa30BaHMS
«CaxaJIMHCKUI TOCYIapCTBEHHbBIN YHUBEPCUTET)

Ka(bez[pa 0e301acHOCTH KN3HCOACATCIbHOCTH

YTBEPXIAIO

PykoBoauTens 0oCHOBHOM TIpodeccHoHAIBHOM

o0pa3oBaTeIbHON IPOrPaMMBbI
/,

/¥
1/ %

/A Kymnmoga O. B.

(moxmnucs, pacunppoBKa IOIIHUCH)

« 24 » anpens 2025 r.

PABOYAS ITPOT'PAMMA
Jucuuriivabl (MOIYJIsS)
b1.0.23 «TEIIJNIO®U3UKA»

YpoBeHb BhICIIETO 00Opa30BaHUs

BAKAJIABPUAT

Hanpagnenue noarotoBku
20.03.01 TexnocdepHas 6€30IaCHOCTH

(KOZ[ 1 HAaUMEHOBAHUE HAIIPABJICHUSA HOZ[I‘OTOBKH)

npoduas: [IpomMplnLieHHAs 0€30HACHOCTH
(HanMeHOBaHME HAMPaBICHHOCTH (PodHIIs) 0Opa30BaTENBHOI IIPOrPaMMEI)

Ksamudukamms
GakajnaBp

dopma 00yueHus
OYHas

PHI[ azarnTupoBaHa Ijig JIMl ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JOPOBbS U UHBAJINIOB



IOxno0-Caxanunck, 2025

PaGouas mporpamma qucrutinHbl « Tensiopusnka» coctaBieHa B COOTBETCTBHH C
dbenepabHBIM  TOCYIapCTBEHHBIM  00pa30BaTEIbHBIM  CTAHAAPTOM  BBICIIETO
oOpa3oBaHUsI (DPIrocC BO) o HaIpaBJICHUIO MOJTOTOBKH
20.03.01 TexnocdepHas 0€301aCHOCTD

KOI 1 HAUMEHOBAHUE HAIIPaBJICHUS IOATOTOBKH

[Iporpammy cocTaBuiI(H):

3.D. Kpusyiia, mpodeccop, JOKTOp TEXHUYECKUX HaVK, mpodeccop 7~ /
N.0. damuinus, JOKHOCTD, y4eHas CTeIeHb, yYeHOe 3BaHHe "~ poafuce
Vd

Pabouast mporpamMma nucuuiinHbel «Temnogu3nka» yTBEp)KIEHAa Ha 3acelaHduu
kadeapsl 0€30MaCHOCTH KU3HEICSITEILHOCTH,
npoTokoJ Ne 8 or « 24 » ampeas 2025 r.

. . T
3aBenyromuii kadeapou AobGpamona C.B.
(hamMuusl, UHUIMAIIBI TOINCH

© ®I'BOY BO «CaxI'V»



1. lleam u 3aaa494 AUCHMILJIMHBI

Heasro u3yuenus aucuumuinnbl «Ternopusuka» SBISETCS MONydyeHHE 3HAHUHA O
MeToAax npeoOpa3oBaHUs, Mepelayd U HCHOJIb30BAHUSA TEIUIOTHI, a TaKXe O MPHUHIUMIAX
JENCTBUS U KOHCTPYKTHUBHBIX OCOOEHHOCTSIX TEIJIOBBIX MAlINH, allllapaToB U YCTPOMICTB.

3aga4yu AUCHHMILIMHBI:

— U3Y4ECHHE CTYJECHTaMU 3aKOHOB TEPMOJUHAMUKY;

— OCBOEHHME METO/IOB UCCIICJOBAHMS TEPMOJUHAMUYECKHUX IIPOLECCOB;

— 3HAaKOMCTBO CO CBOMCTBAMH pEAJIbHBIX I'a30B, LIMKJIAMU MAapOTypOMHHBIX YCTaHOBOK,
OCHOBAaMHU TEOPHH TEIUIO0OMEHA, IPOLIECCAMU PACIIPOCTPAHEHUS TEIUIOTHI B TBEPABIX, KUAKUX U
ra3oo0pa3HbIX TeJax;

— U3Yy4YEHHUE TEIJIONPOBOJHOCTH U KOHBEKTHBHOI'O TEIJI000MEHa, TEIUIOBOIO M3ITydeHHUs
U TEIUIoNepejauy;

— KJIacCU(MKAIMsl SHEPreTUYEeCKOro TOIUIMBA; YCTPONCTBO TONOYHBIX, KOTEJIBHBIX H
KOMIIPECCOPHBIX YCTaHOBOK.

2. MecTo AuCHMILINHBI (MOIYJs) B CTPYKTYpe 00pa3oBaTeIbHOIi NPOrpaMMbl

Hucnmmumua b1.0.23 — Temnodusuka OTHOCHUTCS K JUCHHMILIMHAM (MOIYIISIM)
o0s3aTenpHOM yacTu Ooka 1 «Jlucuunmuael (MO )» y4eOHOro IUIaHa.

[TpepexBu3UTHI TUCIMIUTMHBI (MoTyJist): Pu3nka, TeopeTnueckas MEXaHUKa U T.1.

ITocTpeKkBU3UTHI JUCLUTUIMHBL: [IpousBoacTBeHHAs 0€3011aCHOCTb,
OnexTpobe3onmacHocTh, OCHOBBI TMOTCHIHMATBHO OINACHBIX TEXHOJOTMHA W TPOU3BOCTB,
ABTOoMaTu3anus Mpou3BOACTBEHHBbIX ImpoueccoB Ha OIIO; IloxapHas 6e30macHOCTS,
Hane:xxHoCTh TEXHMUYECKHX CHUCTEM UM TEXHOI€HHbIM pucK; OCHOBBI IPOMBIIIJICHHON

0€e30I1aCHOCTH Ha IIPOU3BOJACTBEC U JIP.

3. ®opmupyeMble KOMIETEHUMH M MHAUKATOPbI UX JOCTHKEHHUS] MO JAUCHHUILIMHE
(MonyJ110)

Konst Copep:xanue komnerenuuii | Koa u HauMeHOBaHHe HHANKATOPA TOCTHKEHMS
KOMIIeTeHIINH
YK-1 Criocoben ocymecTBiaTh | YK-1.1.
MOUCK, KPUTHUYECKUH aHaJ M3 | 3HATh: — METOJbl KPUTHYECKOTO aHaNM3a M OICHKU
W CHHTe3 WH(OpMAIUH, | COBDEMEHHBIX HAy4YHBIX JIOCTIDKCHHUI; OCHOBHBIC
PUMEHSTH CHCTEMHBIH | TIPUHIUITBI KPUTHIECKOTO aHAIH3a;
MTOIXOT TUTST peuieHust | — MEeTOIMKH  TIOMCKa, cbopa W 00paboTKu
MIOCTABJICHHBIX 3324 uH(pOpMaIIH; aKTyaJIbHbIC poccuiickue "
3apyOeXHbIE WCTOYHHMKHM wuH(popMammu B cdepe
npodeccroHaIbHOM JeSITeTIbHOCTH; METOJT
CHCTEMHOT'0 aHaJIN3a.
YK-1.2.

yMeTh: — [T0JTy4aTh HOBbIE 3HAHNS Ha OCHOBE aHAIIN3A,
CHMHTE3a W JPYrHX METOJOB; COOHMpaTh MaHHBIE IO
CIIOKHBIM HAy4YHBIM TpoOieMaM, OTHOCSIIUMCS K
npodeccnoHanbHOW 001aCcTH; OCYLIECTBIATH IOUCK
HHpOpMAIUH u perieHuit Ha OCHOBE
SKCIIEPUMEHTAIBHBIX IEHCTBUIA;

— HaXxOJHTh, KPUTHUECKH aHAIN3UPOBATh U BHIOMPAThH
WHPOpPMAIUIO, HEOOXOAMMYI0  JUIsl  BBIPAOOTKH
CTpaTerny ACWCTBUH IO pa3peleHruio MpoOJIeMHOM
CUTYallNH;

— paccMaTpuBaTh pa3MYHBIE BapUAHTHl PEHICHUS
MpoOJIEeMHOM CHTyallui Ha OCHOBE CHCTEMHOTO
MOJIX0/1a, OIICHUBATh UX MPEUMYILECTBA U PUCKHY;

— I'paMOTHO, JIOTUYHO, apryMEHTUPOBAHO
(hopMyIHpoBaTE COOCTBCHHBIC CYXKICHHUS WM OICHKH;




npejjaraTh CTpaTeruio AeHCTBUM;

— ONPEACTATD " OLICHMBAThH MPaKTUIECKUE
TOCTIEJCTBUS pealiu3alii ACHCTBUM MO pa3pelieHuto
MPOOJIEMHOM CUTYaITNH;

— IPUMEHATh METOAMKH MOUCKa, cOopa u 00pabOTKH
WHPOpMaLUH;

— OCYIIECTBJISITh KPUTHYECKWH aHANW3 W CHHTE3
WHOPMALUH, TIOTY4YEHHOH U3 Pa3HBIX HCTOYHHUKOB;

— IpeIBUACTH MpoOIEMHYIO CUTYaLUIO "
MOJIETTMPOBATh YMEHHS 1 HABBIKH BBIXOJIa U3 HEe;

— IPUMEHSATh CHCTEMHBIH TOAXOA IS PpeIIeHHS
MOCTaBJICHHBIX 33/1a4.

— ¢hopMynUpOBaTh COOCTBEHHYIO TPAXKMAHCKYI0 H

MHPOBO33PCHYECKYI0O  MO3WIMIO C  OMOpod  Ha
CUCTEMHBIH aHamu3 QUIOCOPCKUX B3MIAAOB U
HUCTOPUYECKUX 3aKOHOMEPHOCTEH, MPOLIECCOB,
SIBIICHUI 1 COOBITHI.

YK-1.3.

BJIA/IETh:

— UCCIIEZIOBaHWEM  MpoOJIeM  MpoQecCHOHATFHON

ACATCIIBHOCTU C NPUMEHCHUEM aHain3a, CHHTE3a U
APYyrux MeroaoB I/IHTGJIHCKTY&JII)HOIZ JACATCIIBHOCTH,
— MCTOAaMH OCYHICCTBJIICHUSA KPUTUYCCKOI'O aHAJIM3 U

CHHTe3a WH(OpMALUH, TIONYYeHHOH W3 pPa3HBIX
HWCTOYHUKOB;

— IpUMEHEHHEM  METOJIoOB  cOopa,  XpaHEHHs,
0o0paboTKn, Tmepemadn, aHaNIM3a W  CHHTE3a

uHpOpMAMK C WCIIOIB30BAHHEM KOMITBIOTEPHBIX
TEXHOJIOTUI JJ1d peIICHUA IMMOCTABJICHHBIX 3a/1a4;
—MeTojaMu  Tomcka, cbopa m  00pabOTKw,
KPUTHYECKOTO aHalM3a M CHHTe3a WH(OpMAaLUHM;
METOJIMKOM CHUCTEMHOr0 TMOJXO0Jla /i PpEeLICHUs
IIOCTABJICHHBIX 3aJ1a4,

— CIIOCOOHOCTBIO BBIXOJIA U3 MPOOJIEMHOM CUTyalluH B
po(heCCHOHATIBHOMN JIeATEIbHOCTH.

OIlK-1

Criocoben YUUTHIBATh
COBPEMEHHBIE  TECHACHLMH
pa3BUTHSA TEXHUKHU u
TeXHOJOTHH B objactu
TexHoc]epHOit
0€301acHOCTH,
HA3MEPUTEIILHON 5
BBIUYUCIUTEIbHON  TEXHUKH,
WHPOPMALMOHHBIX

TEXHOJIOTHH TpPHU PEHICHUU
THUIIOBBIX 3a7ad B 00JacTH
npodeccuoHaIbHON
JICSITEIIBHOCTH, CBSI3aHHOM C
3aIIATON OKpY’Karolen
cpempl W o0ecredeHHuEeM
0€301acHOCTH YeI0BeKa

OIIK-1.1.

3HATH:

— OCHOBHBIE TEOPETUYECKHE MOJIOKEHHS
O6HIeHay‘IHI)IX 158 eCTeCTBeHHOHay‘IHBIX JUCITUIIIINH,
NPUHIMIHAIGHEIX ~ 0COOCHHOCTEH  MOJICTMPOBAHNUS
MAaTeMaTHYCCKUX,  (U3UYECKHUX HM  XUMHYECKHX
HpOHeCCOB, TCHACHIINN pa3BI/ITI/I$[ TCXHHUKHU nu
WHQOPMAIMOHHBIX ~ TEXHOJOTHH IpH  PEIIeHUH
TUTOBBIX  3a7a4 B oOmactH  TexHOC(hHEpHOM
0e30MacHOCTH;

— 0a30BBIE  €CTECTBEHHOHAYYHBIE U HHXEHEPHBIC

MPUHLMIIEI B 00JaCTH TexHOc(hepHOH 0e30MacHOCTH;
COBPEMEHHBbIE TEHIACHLUMH pa3BUTHA TEXHUKU U
TEXHOJIOTHH B 00jacTH oOecredeHus TexHOChEepHOH

Oe3omnacHocTH, COBpPEMEHHBIE TEHCHIINN
BBIUMCIUTEIBHON  TEXHHUKH, UHPOPMALMOHHBIX
TEXHOJIOTHH B cBOEH npodeccHoHAIBHON
JIeSITEIIbHOCTH

OIIK-1.2.

YMeTh: UCIIOIb30BAaTh U MPUMEHSTH BEIYUCIUTEIBHYIO
TEXHUKY W UH(POPMAIIOHHBIC TEXHOJOTHH B O0JIACTH
obecrieueHus TeXHOChEpHOI Oe3omacHOCTH;
OTpEACIATh MapaMeTPbl OMACHBIX H  BPEIHBIX
BO3JICHCTBHI TEXHOJIOTHYECKUX M TPOU3BOJICTBEHHBIX




MPOIECCOB;  — BBIABISITH ~ 0a30Bble  3aKOHBI U
3aKOHOMEPHOCTH  DPa3BUTHA HAyKH B  OO0JIACTH
TexHochepHoi 6e30MacHOCTH;

—pemaTh TUNOBBIE 3a7adyd 1O  O0ECHEYCHHIO
0e30macHOCTH  4eJIOBeKa B cpele  oOWTaHUS
(IpOUM3BOJICTBEHHOW U OKPYXAIOIIel) COTJIACHO
COBPEMCHHBIM TCHJICHIIUSAM PAa3BUTHS TEXHUKH U
TEXHOJIOTH B 001acT! TeXHOC(hEepHO 6e301acHOCTH.
OIIK-1.3.

BJa/IeTh: HAaBbIKAMU CTPYKTYPUPOBAHUS 3HAHUIA,
MPaBUJILHOTO BBIOOpPA CPENCTB, CIIOCOOOB M METOOB
MPUHATUS ~ PEUICHUN;  BIAJCHHEC  TCXHUKOH U
TEXHOJIOTHSIMH B obnactu obecrniedeHus
TexXHOC(EpPHOU 0e30macHOCTH; BIIAZICHHC
BBIYUCIUTEIBHON TEXHUKOH M HWH(POPMAIIMOHHBIMU
TEXHOJOTHSIMH B CBOeH  mpodeccuoHanbHON
JIeSITeIIbHOCTH;

— METOO0JOTHEN MOJEIUPOBAHUS BO3MOKHBIX
Ype3BbIUANHBIX CUTYallUH, BO3HHUKHOBEHHUS
ONacHOCTEH u 1504 MPEAOTBPAILCHUS Ha

MPOMBINIUICHHBIX OOBEKTaX W OKPYXKAIOIIeH cpere ¢
HCTOJb30BAHUEM U3MEPUTEIIBHON M BBIYMCIUTEIBHON
TCXHHUKH, COBpPEMEHHBIX UHGOPMAITHOHHBIX
TEXHOJIOTHH.

4. Conep:kaHue U CTPYKTYpPa IMCUMILINHBI
4.1. CTpyKTypa JUCHUILIMHBI (MOAYJISA)
OO0miass TPyAOEMKOCTh JUCHUIUIMHBI (MOJYINSA) COCTaBisieT 3 3a4eTHBIX EHHMII

(108 akamemMHu4YecKUX 4acoB).

Ounas ¢popma obyuenus

Bun pabotsr

TpynoeMKOCTb, akajl. 4acoB

5 cemectp BCETO
Oo0wmas Tpy10eMKOCTh 108 108
KonrakTHas padoTa: 42 42
Jlexmmm (Jlek) 12 12
ITpaxkTrueckue 3austus (11P) 24 24
KonrakTtHast pabora B nepuon teoperrydeckoro ooyuenus: (KontTO) 5 5
(nposederue mekywux KOHCYIbMAayuil U UHOUSUOYaIbHAsk paboma co
cmyoenmamul)
KonraktHast pabota B nepuos arrecranuu (KoutlTA) 1 1
ITpoMesxyTOYHAs aTTecTalws (3a4er) JK3aMeH 26
CamocrosiTenbHasi padora: 40 40

- BbINOJHEHUE UHOUBUOYATILHO20 MBopUeckoeo 3adanus (UT3);

- Hanucanue pepepama (P);
- HanucaHue scce (3);

- camocmosmenbroe usyueHue pasoenos (nepevuciums);
- camono02omoska (npopabomxa u nosmopenue 1eKYUOHHO20
Mamepuana u Mamepuana yueoHuKos8 u yueoHovix nocoout),

- N0O20MOBKA K npakmudeCKum 3anamusim,
- N0O20MOBKA K KoJulokeuymam,

- N0OO20MOBKA K npOMeofcymquOIJ ammecmayuu u mn)

4.2. PacnpenesieHue BHAOB padoThl U X TPYAOEMKOCTH MO TeMaM IMCHHIJIHHBI

(Mmomyuis)

Ounas popma obyuenus




Paszgen mucrnruinael/

DOopMBI TEKYIIETO KOHTPOJIS

n/n TEMBI Buer yueOHoM paboTHI (B Yacax) yCHEeBaeMOCTH, MPOMEKYTOUHON
arrecrauuu
KOHTAKTHas
8
o = o % = 5
5 | E ol 5| EE
Q Z SEES = RS
> o EE Q% e's
3 = 58] &8 8 =
= 2
<
@]
1. | Tema Ne 1 Beenenue B JHCKYCCHS,
TerIoPH3NKy 5 1 5 0 5 NPAaKT. 3aaHuUe,
TeCT,
pedeparuBHbIN 00630p
2. | Tema Ne 2 Teopus . y
5 2 4 0 5 Y CTHBIN OIIpoc 0 MPOA.
TEMJIOEMKOCTH MaTepHany
3. | Tema Ne 3 Ilepsslii
P 5 1 4 0 6 YcTHBIH oIpoc Mo Teme
3aKOH TEPMOJAUHAMUKHU
4. | Tema Ne 4 Bropoii 5 1 4 0 6 [TpoBepka TeCTOBBIX 3aIaHUI
3aKOH TEPMOAVHAMUKHU 110 TEME
5. | Tema Ne 5.
TepMoguHamMuyeckue
IIUKJIBI OBUTraTesei .
[IpoBepka TECTOBBIX 3aJaHUI
BHYTPEHHEro cropaHus | 5 3 4 0 6
110 TEME
(ABC) u
ra3oTypOMHHBIX
yctanoBok (I'TY)
6. | Tema Ne 6. BousHoi 5 5 ) 0 6 VY CTHBIN OIPOC MO TEME;
rnap JIUCKYCCHS
7. | Tema Ne 7.
Tenmonepenava u
TENJIOMacCoNepeHoc, 5 2 4 0 6 YcrHas Gecena, TUCKyCCHS
OCHOBHBIC TIOHATHS W
OIPCACIICHUA.
2K3aMEH no bunemam / UMo206wlil
2K3aMEH 5
mecm
HUTOTO: 5 12 24 0 40

4.3. Conep:xaHue TeM TUCHHIIHHBI
Tema Ne 1 Beenenne B rermiopusnky

TexHuueckass TepMOAMHAMUKA M €€ METO.I.
TeMIIeparypa, yAeIbHbI 00beM.

[TapameTpsl

COCTOSAHHA: JOaBJICHUC,

WnnuBuayanbHas W yHHMBepcaibHas ra3oBble IMOCTOsHHbIE. [IpuMeHeHHne ypaBHEHUs
COCTOSIHUS.
Tema Ne 2 Teopusi Ten10eMKOCTH
OnpeneneHns NOHATHH TEINIOEMKOCTEH B 3aBUCHUMOCTH OT IIPOLIECCa, OT KOJUYECTBA
BelecTBa U OT TemnepaTypbl. 3akoH Maiiepa. ['a30Bble cMecu: criocoObl 3ajaHHsl CMECH Ta30B,
MOHATHUS MapIHAIbHBIX JaBI€HUI 1 00beMOB, 3aKOH J[adbTOHA, KAK OCHOBHOM 3aKOH MOBEJCHUS
ra3oBbIX CMECeW, pacdeT OCHOBHBIX NapaMeTpPOB CMECH U COCTABISIOUIMX €€ KOMIIOHEHTOB.
Pacuer TennmoemkocTH ra3oBbIX cMecel. Pacyer KoJMuYecTB TEIIOTBI HA OCHOBE TEOPHUH
TEIUIOEMKOCTH.
Tema Ne 3 IlepBblii 3aKOH TePMOAMHAMMKH




[IpyHIMI SKBUBAJIEHTHOCTU TEIUIOTHI M paboThl. IlapameTp cOCTOSHMSI BHYTPEHHSS
3Heprus, paborta, Kak 1-blif cmoco® mepenaudm »Hepruu, paboTa pacummpeHus, paborta
MPOTANKUBaHUS, pacrojaraeMas padoTa, HOHATHE SHTAIbIUHU, PV-KOOpIUHATHI U UX CBOWCTBA.
Temnora, kak 2-oii cnoco0® mepemaun sHepruu. [loHstue »HTponuM, TS-KOOpPIMHATHI M HX
cBOMCTBA. TepMOIMHAMHYECKUE IPOLIECCHl MICaIbHBIX Ta30B M HMX aHajJu3 Ha OCHOBE 1-TO
3aKOHA TEPMOJMHAMUKU ¢ U3o00pakeHueM B PV- u TS-koopaunHarax.

Tema Ne 4 Bropoii 3aK0H TePMOJAMHAMMKHI

CymHOCTh BTOPOTO 3aKoHa TepMoJauHaMukw, GopmynupoBka Tomcona u Kiaysumyca.
[Tonsitue Tepmudeckoro KIIJ[ TemmoBoil MamivHBI, paboTaroliedl MO MPSIMOMY IHUKIY U €ro
aHATUTHYECKOE BbIpaKeHHE. [loHATHE XONOAWIBHOTO M OTONHTEIBHOTO KOA(PPHUIIMEHTOB
XOJIOMWIBHBIX MAIIMH M TEIUIOBBIX HACOCOB, paboTalomMX MO OOpaTHOMY LHMKIY M HX
aHanuTudeckoe BolpaxkeHue. [Ipsamon nukn Kapuo u ero kna. Materpan Kiaysuyca u npuHnumn
Bo3pacTaHus HHTponuu. COBMECTHOE aHAIUTUYECKOE BbIpaxkeHHe | -ro M 2-r0 3aKOHOB
TEPMOJMHAMUKY /111 0OPaTUMBIX U HEOOPATUMBIX IIPOLIECCOB.

Tema Ne 5. TepMoamHamuuyeckue UHMKJbI JBHrarejed BHYTPEHHEr0 CropaHus
(ABC) u razorypounnbIx ycranosok (I'TY)

Pacuer mapameTpoB XapaKTEpHBIX TOUEK TEOPETUYECKHX LMKJIOB M CTaTEH TEIJIOBOTO
OamaHca MalluH, pabOTalOIIUMX MO JEHCTBUTENbHBIM IMKJIaM. PealibHble Tra3bl, OCHOBHbBIE
noHsTus. YpaBHeHue Ban-gep-Baanbca. VYpaBuenue  Maifepa-boromo6oBa.  Llukis
napocwioBbix yctaHoBok (IICY). Huxner Penkmna u TOLl (TEIoaneKTpoleHTpallb) U HX
CPaBHHUTENBHBIM aHamu3 MO KnjA. Tumbl TypOWH yCTaHABIMBAaE€MBIX Ha KOHJIEHCAI[MOHHBIX
anekTpoctannusx (KOC) u TOLI.

Tema Ne 6. Boasinoii nmap

PV-, TS- u hS-guarpammsl BoAstHOTO mapa, TaOJIHIBl BOASHOTO mapa. Teruiora mapa u
pacueT ee COCTABISIIONIMX IO auarpamMmaMm M Ta0numaM. Brnaxksbslii Bo3ayx: abcontoTHas H
OTHOCHUTEJIbHAS BJIAYKHOCTb, BJIArocoepKaHue, TEMIIEPATypbl MOKPOTO U CyXOro TEpMOMETPOB,
TOYKa POCHI, ICUXPOMETPUYECKAsl Pa3HOCTh Temneparyp. Mcreuenue u qpocceaupoBaHue ra3oB
u napoB. Coruta v 1uddy30pbl, aHATU3 3aKOHOMEPHOCTEN U3MEHEHHUS UX CEYCHHUH B JJ03BYKOBOM
Y CBEPX3BYKOBOI YacTH Ha OCHOBE 1-ro 3aKkoHa TEPMOJMHAMUKH I TOTOKA. PacueTr ckopocTeit
ucteueHuss u3 comen. Kommpeccopsl. OcHOBHBIE BHMIbI M HazHaueHHe. OJHOCTyNEHUYaThIN
MOPUIHEBOW KOMIIpeccop. MHOrocTyneHuaToe cxxarue.

Tema Ne 7. Temionepenaya M TeIIOMACCONEPEHOC, OCHOBHbIC IOHATHS H
onpeaeaeHHUs.

Teopus TemIONPOBOIHOCTU: TEMIIEPATYPHOE I0JIe, TEMIIEPATypPHBIM IPalueHT, TEMIOBOM
noToK, 3akoHbl @Pyppe u HploToHa-Puxmana. Ilepemaua Temia uyepe3 IUIOCKYH0 U
HWIMHJIPUYECKYI0 CTEHKH TMpU TpaHMYHBIX YyciaoBusX l-ro m 3-ro ponoB. Ilonstue o
HECTAIlMOHAPHOM TerIonpoBoiHOCTH. KOHBEKTUBHBIN TEIIOOOMEH U ero MexaHusM. Kpurepuu
nonobust Peitnonbaca, ['pacroda, Ipannrns u Hyccenbra u ux ¢usudeckuit cmbica. Pacuer
KO3(PUIIMEHTOB TEIJIO0TJaud U TEIJIOBBIX MOTOKOB C MOMOUIbIO KPUTEPUAIBHBIX YpaBHEHHUH
(36 uyacoB). TemnooOMeH W3Iy4eHHUEM, OCHOBHBIC TOHATHS M omnpeneneHus. M3myuenue
COOCTBEHHOE M Tmajamomee, Kod(Q(UIMEHTH COOCTBEHHOIO U MAaJaIoUIero H3JIyueHHs.
Ucnonp3zoBanne koddhdummenTa coOCTBEHHOTO HW3JIY4YeHHS (CTENEHW YEpHOTHI) ISl pacuera
pe3yIbTUPYIOLIETO TEIUIOBOTO IMOTOKA. 3aKOHBI TerwioBoro wusnyueHus: Ilmanka, Credana-
bonbumana u Kupxroga. TemnmooOMmeHHble ammapaTsl UX pacueT. Buabl TemiooOMeHHBIX
anmapatoB. CXeMbl ABWKEHHS TEIJIOHOCUTENEH B peKylepaTUBHBIX TEIIIOOOMEHHBIX arnapaTax

(pexymeparopax).

4.4. Tembl NpAKTHYECKUX 3aAHATHH

No Tema Kon-Bo

n/n yac.

1 Termorenepanusi 3a CUeT CXUTaHUS TOIUIMBA M HCIOJIB30BAHUS AIEKTPOIHEPTUU. 2
CocTaB TOIUTNBA, XapaKTEPUCTUKH TOTLTUBA.

2 Terorenepanust 3a cUeT CXKWUTAHUS TOIUIMBA M HCIIOJIB30BAHUS DIICKTPOIHEPTHU. 2
OHTANBNHS TPOAYKTOB CTOPAHUS TOTUIMBA.




3 Korenpabie ycTaHOBKH. PacdeT TermmooOMeHa B TOIOYHBIX YCTPOUCTBAX. 2
4 KorenpHbie ycTaHOBKH. PacdeT T5IMOBON TPYOBI. 2
5 KorenbHbie ycranoBku. OnpeaeneHre BeTHIUHBI TPOAYBKH U PAacUeT PACIITHPUTEIS. 2
6 [MapoBble TypOuHBL. OnpesereHne pazMepa cormI | pabovnx JONaTok. 2
8 [MTapossie TypOunbl. KoHAeHCaTOphl MapOBHIX TYpOHH. 2
9 | I'azoBbIe TypOUHBI 2
10 | TemmoBoii 6anaHc ABHUTATEIS. 2
11 | Kommnpeccopbl, BEHTHISITOPBI, XOJIOAWIbHBIE YCTAHOBKH. 2
12 Pacuyet nmoka3zareneit pexuma pa6OTI)I QJICKTPUUYCCKUX CTaHHHﬁ. 2
13 | Pacuer pacxona TEIUIOTHl NPH TEIUIOCHAOKEHUU TPEATTPUSTHIA. 2
Bcero 24

IIpumepbl KOHTPOJIBLHBIX BOIPOCOB K ONPOCY HA MPAKTHYECKUX 3AHATHUIX

1. Yro ABNsSETCS OCHOBHBIM (PAKTOPOM HAJIMUUS TEIJIOBOrO MOTOKA?

2. OT 4ero 3aBUCHUT HaIIPABJIEHUE TEIJIOBOTO MOTOKA?

3. Kakumu cnoco6amu ocyIecTBisieTcs IepeHoC TeIOThI?

4. Jlaiite onpezeneHue TEMIO0BOIO NOTOKA, INIOTHOCTH TEIUIOBOIO MOTOKA, YKaXHUTE
UX pa3MEpHOCTH.

S. B dem 3axmouaercs MexaHM3M KOHBEKTHBHOTO TeruiooOMmeHa? B kakmx cpemax
BO3MO>KHA KOHBEKIIMS?

6. Kak paccuuTaTh TEIJIOBOM IOTOK, IEPEHOCHMBIA OT Cpelbpl K IMOBEPXHOCTH 3a
C4eT KOHBEKIIUH?

7. Uro xapaxrtepusyeT Kod(pQOUIMEHT TeooTAadn Koupekmmeld? KakoBa ero
pa3sMepHOCTh?

8. Y4uuTeIBaeTCS M TEIUIONPOBOJHOCTh NpPU KOHBEKTUBHOM TeIUIOOOMeHe?
[TosicHure.

9. KaxoBbl IpUYnHBI BO3HUKHOBEHUS CBOOOIHON KOHBEKIIUU?

10.  KakoBbl NpUYMHBI BOBHUKHOBEHUS BBIHYKAECHHOW KOHBEKIH?

11.  Tlepeuucnaure KpUTEpUM KOHBEKTHBHOIO TemiooOMeHa. YTO XapakTepusyeT
KQKIBIA KpUTEpUI?

12.  Kakoii KpuTepuii SBIsSETCS ONPEACTSIEMbIM U C KAKOW IENBI0 €r0 HaXoasIT?

13. Yo sBisieTcss OCHOBHBIM (DaKTOPOM HAIMYMsI TEIUIOBOIO OTOKa?

14.  Or 4ero 3aBUCHUT HaINlpaBJICHUE TEIUIOBOTO MOTOKA?

15.  Kakumu cioco6amu oCymecTBIsAETCS EPEHOC TEIOThI?

16.  JlaiiTe ompeneneHne TEIUIOBOTO MOTOKA, TUIOTHOCTH TEIIOBOTO MOTOKA, YKAKUTE
UX pa3MEpHOCTH.

17. B uem 3akimovaercs MexaHu3M KOHBEKTHBHOTO TeruiooOMeHa? B kakux cpemax
BO3MO>KHA KOHBEKIIMS?

18. Kak paccuuTaTh TENIOBOM NMOTOK, NEPEHOCHMBIA OT Cpelpl K MOBEPXHOCTH 3a
CYeT KOHBEKIINH?

19.  Yro xapakrepmsyer KodddummeHT Temmoornaunm KoHBekimen? KakoBa ero
pa3MepHOCTh?

20.  YuuThIBaeTCS JM  TEIUIONPOBOJHOCTh TIPHM KOHBEKTHBHOM TEIIOOOMEHe?
IlosicHure.

21. KaxoBbI mpuunHbI BO3HUKHOBEHUSI CBOOOTHON KOHBEKITHH?

22.  KakoBbl MIPUYMHBI BOSHUKHOBEHHS BBIHY)KJICHHON KOHBEKLIUU?

23.  Ilepeuncnnure KpUTEpUHM KOHBEKTUBHOTO TemiooOMeHa. YUTO XapakTtepusyer

Kbl KpuTepuii? Kakoil KpuTepuil SIBISETCS ONPEAENSIEMbBIM U ¢ KAKOW LIEIbI0 €70 HaXOAAT?

4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (KYpPCOBBIX padoT)
He npeocmaeneno




5. TeMbl AUCHUIJIMHBI (MOAYJISl) VIS CAMOCTOSITEILHOT0 U3yYeHH S

1. ITapameTpsl 1 PYHKIIMH COCTOSIHUS UACATBHOTO ra3a. Y paBHEHUE COCTOSIHUS Ta3a.

2. TernmoemMKoOCTh

3. Baemnss pabora raza

4. BHyTpeHHsIsI oHeprus rasa

5. Ilepeuncnurte TepMOIMHAMUYECKUE MPOIIECCHI HI€aTbHBIX Ta30B

6. Ilepeuniciute TepMOAMHAMUYECKHUE TTApaMETpPhl BJIAXKHOTO BO3/yXa, UCIOIb3YEMOIO B
KayecTBe paboyero rena.

7. Ilepeuncnure TEpMOAMHAMHYECKHUE IApaMeTpbl BOASHOIO Iapa, HCIOJb3YyeMOro B
KayecTBe paboyero Tena.

8. UTo Takoe CTeNneHb CyXOCTH BIAXXHOIO Iapa

9. IpoccenupoBaHue ra3oB 1 MapoB.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

Cdhopmynupyiite BTOPO 3aKOH TEPMOINHAMHKH.

Onuimmre uaeanbHplid HUKI TOPIIHEBOIO ABUTaTeNsl BHYTPEHHETO CrOpaHus
Pabouwnii mpouecc komrpeccopa

Pabota, BelnosiHsAeMast B UeaIbHbIX UKIAX

Pabota npu cxxaTum OJHOTO KWIIOTpaMMa rasa

MN30X0pHBIN UK.

[Ipsimoii ra3oBbIi ©300apHBINA HUKJIT HETIOJIHOTO PACHIUPEHUS.
CpaBHeHHE U30XOPHOTO U N300apHOTO LIUKJIIOB.

[IpsiMO¥ Ta30BBIM CMEIIAHHBIA LIUKJI HETIOJIHOTO PaCIIMPEHUS
IIpsimoii ra3oBbIil M300apHBIN LIMKJI OJTHOIO PACIIUPEHUS
TennonpoBOAHOCT IPU CTALTMOHAPHOM PEKHUME

KoHBeKTHBHBII TEII000MEH.

Juddepennnansabie ypaBHEHHS TETNIOOOMEHA.

OCHOBHbBIE TOJIOKEHUS TEOPUU TTOA00US

PacuérHble kpuTEpUaAIbHBIE YPABHEHUSI KOHBEKTUBHOT'O TEIII00OMEHa

. Termootrnaua npu BBIHy>KI[CHHOI71 KOHBCKIIHH.
26.

[lonepeunoe oOTekaHWe NY4YKOB TpPyO (IPOMBILUIEHHbIE M TPaHCIOPTHHIE

TEMI000MEHHUKH )

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

JIyuucTblil TEI000MeH

TermnooTaaya Npu KUINEHUH KUIKOCTH HAa TBEPAOU IIOBEPXHOCTH.
TemnooTaaya mpu KOHACHCAMY YUCTHIX IAPOB HA TBEPAOU IMOBEPXHOCTH
Yro takoe Kor(pUIHMEHT TEII00Taauu?

HazoBute ennnuipl usmepenns KoapuiueHTa TeriooTaauu.

Yro Takoe Teruonepenaya?

Ha3oBute ennHUIBI H3MEPEHUS TEIUIONIEpEaadH.

Yro takoe kor(pUIMEHT Terionepeaadn?

UYro Takoe TeMIiepaTypHbIi Hanop?

[lepeuncnnte OCHOBHBIE MPU3HAKH KJIACCU(DHUKALIMY TETUIOOOMEHHBIX alIaparoB.
KoHcTpykTOpCcKuit pacuer peKynepaTuBHBIX TEII000MEHHUKOB
TemnoBoii pacyeT TEMI00OMEHHBIX aIIaparoB.

Yro takoe TeriomaccooOMen?

[IepeuniciiiTe OCHOBHBIE DJIEMEHTHI KOTEJIBHBIX YCTAHOBOK.

Temo- 1 MaccooOMEH B MPOLIECCE CYIIKH.

TernoBoii 6GanaHc MapoBOro KOTJIaA.

Koaddurment nosesHoro necTpusi.

Yro Takoe HU3LIAS TEIIOTA CrOpaHus?

UYem koTenbHas yCTaHOBKA OTJIMYAETCS OT SHEPT€TUYECKOW YCTAaHOBKH?

6. O6pa3oBaTe/IbHbIEC TEXHOJIOTHHU



Hcnone3ytorcss ¢GopmMbl M MeTOAbl OOydYeHMs: HMHIUBUAYyalbHbIE, TPYIIOBBIE,
(bpoHTaNbHBIE, KOJJICKTUBHBIC, MAapHBIE CO CMEHHBIM COCTaBOM CTYAEHTOB OYHOH (OpMBI
00yJeHusI.

Jlns pa3BUTHUSI TBOPUECKUX HHAMBHUAYAJIBHBIX CIOCOOHOCTEH CTYAEHTOB, HMOBBILICHUS
KayecTBa YCBOEHHUS Y4eOHOro MaTepuajla MHCIOJb3yeM CIEAYIOIIHE AaKTHBHBIE METOMAbI
0o0ydeHHUs: METOJ THMIOTE3, METOJ IPOTHO3UPOBAHMSI METOJ IHpHUAYMbIBaHMs, MeTon «Eciau
OBI...».

Hcnonb30BaHue MEPCIEeKTUBHBIX (OpPM y4eOHOH NEATETBbHOCTH TaKXKe HAILIM CBOE
IIPUMEHEHHE, 3TO — METOJ «MO3rOBOM IITYpM». AKTHMBHO MCIOJB3YKOTCS METOJ «aHAJIHU3
KOHKPETHOW CHUTYallMU», KOTOPBbIE MOJCIUPYIOT pealibHyI0 MPO(eCcCHOHANBHYIO IEATEIbHOCTb.
JIeKIIMOHHBIE U CEMUHAPCKUE 3aHATUS C UCIIOJIBb30BaHUEM OJIOKOB-CXEM, OIOPHBIX KOHCIIEKTOB,
IIPOCKLIMOHHOW TEXHUKH, ITPE3CHTALIUH.

Taxke MIIMPOKO MPUMEHSIOTCS KOMIBIOTEPHbIE CHUMYJALUHU, pa300op KOHKPETHBIX
CHUTyalluldi B COYETAaHHMH C BHEAYAUTOPHOW paboTOW C wLenbio (HOPMUPOBAHHMS W PA3BUTHUS

poeCcCHOHATIBHBIX YMEHUH U HABBIKOB O0OYUYarOIIUXCS.
JucrannmnonHoe obydenue ¢ ucronb3oBanrnem DMOC Ha matdhopme Moodle:
— TEXHOJIOTHS MYJIbTUME/IMA B PSIKUME JUAIIOTa,

— TEXHOJIOTUS HEKOHTAKTHOTO HH(OPMALlMOHHOIO B3aUMOJICHCTBUS (BUPTYaJIbHbBIE

KaOWHETBHI, JTAOOPATOPHH ),

— TUINEPTEKCTOBAs TEXHOJOTUSI (DJIEKTPOHHBIE YUYEOHUKH, CIPABOYHHUKH, CIIOBAPH,
SHIUKJIOETUN ).
OO0pa3oBaTte/ibHbIE TEXHOJIOTHH
Ne . Oo0pa3oBaTenbHble
HauMeHoBanue TeMbl Buapl yueOHbIX 3aHATHIA
n/n TEXHOJIOTHH
1. |Tema Ne 1 Beenenue B Jlexrus HNudopmarmonso-
TETUIO(U3HUKY [IpakTudeckoe 3aHsTHE KOMMYHUKAaIIMOHHEIE
CamocrosTenbHas pabora — TEXHOJIOTHH
MOJITOTOBKA MPOBEPKA JOKJIAJIOB
2. |Tema Ne 2 Teopwus |Jlexnns HNudopmarmonso-
TETUIOEMKOCTH [IpakTudeckoe 3aHsTHE KOMMYHUKAaIMOHHEIE
CamocrosTenbHas pabora — TEXHOJIOTHU
MOJITOTOBKA MPOBEPKA JTOKJIAJIOB
3 |Tema Ne 3 [lepBblii 3ak0oH Jlexus HNudopmarmonno-
TEPMOJUHAMHKHI [IpakTudeckoe 3aHsTHE KOMMYHUKAaIIMOHHEIE
CaMocTosTeNbHas pabota TEXHOJIOTHH
MTOITOTOBKA MPOBEPKA JTOKIIATI0B
4 |Tema Ne 4 Bropoii 3akoH|JIexmus HNudopmarmonso-
TEPMOJUHAMHKHI [IpakTudeckoe 3aHsTHE KOMMYHUKAaIIMOHHEIE
CamocrosiTenbHast pabora TEXHOJIOTHH
MOJITOTOBKA MIPOBEPKA JOKJIAI0B
5 |Tema Ne 5. Tepmonunamuyeckue | JIekius HNudopmarmonso-
UKJIBI BUTaTeNel BHyTpeHHero |[IpakTnieckoe 3aHsTHE KOMMYHHKAIIMOHHBIE
cropanus (IBC) u CamocrosTenpHas pabora — TEXHOJIOTHH
ra3oTypOMHHBIX YCTAaHOBOK MOJIrOTOBKA MPOBEPKA JOKJIaI0B
I'TY)
6 Tema Ne 6. BogstHol map Jlexmusa HNudpopmaiimonto-
[IpakTrdeckoe 3aHsTHE KOMMYHHUKAIIMOHHBIC
CamocrosiTensHas pabora — TEXHOJIOTHH
MOJITOTOBKA MPOBEPKA JOKJIAJI0B
7 |Tema Ne 7. Termmonepenaua u Jlexmus Hupopmarinonto-
TETIOMAacconepeHoc, OCHOBHbIE |[IpakTHueckoe 3aHATHE KOMMYHHUKAIIMOHHBIC
TIOHSTHS ¥ ONPEAETICHUSI. CamocrosiTensHas paboTta — TEXHOJIOTHH
MIOITOTOBKA MPOBEPKA JJOKIAZ0B




7. OueHouyHble cpeAcTBa (MaTepUaJibl) IJsl TEKYLIEr0 KOHTPOJISA yCIeBaeMOCTH,
NPOMEKYTOYHOM aTTecTANMU 00y4aloIUXCs 10 JUCHUILIHHE (MOOY/10)

IIpumepHBbIii IepeYeHb BONPOCOB K IK3aMeHY

1. DHepruss u ee (opMbl, B3aMMHOE TNPEBpALICHHE KaKUX (POpM SHEPrUM M KaKUM
METO/I0M M3y4yaeT TEPMOJINHAMUKA?

2. Tlonstue o tepmomunammdeckoir cucreme (TJC), o pabouem Teme (PT) u 00
okpyxarwmieir cpeae (OC). THAC OTKpwITBIE M 3aKpbIThie, TOMOTE€HHBIE W TE€TEPOTCHHBIC,
aguabaruyeckue ©  u3onupoBaHHble. llomstne 00 oOpaTMMBIX M HEOOpaTHMBIX
TEPMOJIMHAMUYECKUX MPOLECCaX.

3. IlapameTpbl COCTOSIHHS: JaBlIeHHE, TeMIIepaTypa W YAEIbHBIH 00beM, MpUOOpHl H
€UHULBI X U3MEPEHHUS.

4. YpaBHEHUsI COCTOSTHUS MJEANbHBIX Ta30B it M kr, 1 kr, 1 kMo, UX NpUMEHEHHE
JUTSL OIIPEICIICHUS KOJIMYECTB T'a30B, 3aHUMAIOIIUX JTAHHBIA 00BeM.

5. WuauBupayanbHble M YHUBEpCAJIbHAs TIa30BbIE IIOCTOSIHHBIE, MX B3aUMOCBS3b U
pa3mepHocTd. HopmanbsHbie pu3nueckre 1 HOpMalbHbIE TEXHUYECKHE YCIOBUS.

6. TemioemMKkocTh TMONHasg W yJenbHasd. TermoeMKocTH: u300apHas, H30XOpHasi,
MOJIUTPOIHAS, MaccoBas, OObEMHas, MOJISIpHAs, IMOCTOSHHAs CPEAHSsT M HUCTHUHHAs. 3aKoH
Maiiepa. Kak ompenenutb KOJIMYECTBO TEIUIOTHI, NOTPEOHOE JUIsl HarpeBaHUs Kakoro-inbo
KOJIMYeCTBa BemlecTBa (ra3, >KUIKOCTb, TBEPIOE TENO) C KCIOIb30BAHUEM TaKOMl ero
($u3HYECKON XapaKTEPUCTUKU KaK TEIIIOEMKOCTb.

7. lloHaTtne O ra3oBOM CMECH, O €€ KOMIIOHEHTaX M HUX IOBEJCHUU B COCTABE CMECH.
MaccoBasi, 00beMHast U MOJISIPHAS JIOJTH.

8. TlomsTMe o0 mNapHUaTbHOM MJABJICHWHM M TapUUATbHOM O0beMe, O Kaxylieics
MOJIEKYJISIPHOM Macce U pacyere €€ BEJINYUHBI.

9. Pacuer TemioeMKOCTEM Ta30BbIX CMeCEed B 3aJJaHHOM [JMalla30HE WM3MEHEHUs
TEeMIEpaTyp, HalpuMep, Ul BO31yXa, s NpoayKkToB cropanus [IBC.

10. IIpuHUUMI SKBUBAJIGHTHOCTH TEIUIOTHI U pabOThI, MEPBBIN 3aKOH TEPMOJUHAMHUKH, €TI0
CYILIIHOCTb U aHAJIMTUYECKOE BbIPAKEHHE.

11. Ilonarue o Tterore, paboTe M MapaMeTpe COCTOSHUS BHYTpeHHEH sHepruu PV-
KOOpJMHAThl U UX cBoMcTBa. OmnpeneneHne KojindyecTBa paboThl, COBEPIIEHHOW B KaKOM-JIMOO
npotecce ¢ nomoiubo PV- koopaunar.

12. Tlonatust o paboTe pacrojaraeMou, MPOTAIKUBAHUS, U O IMapaMETPEe COCTOSHHS
sHTaNbIMU. OrnpeneneHre KONIWYecTBa pacrojiaraeMoi paOoThl B KakoMJIMOO Iporecce ¢
noMoupto PV-koopauuar.

13. TS-koopauHaTh! 1 UX cBoicTBa. OnpeseneHre KOJINYecTBa TEIUIOTh, y4aCTBYIOLIeH
B KakoM-J1100 npoiiecce ¢ moMoibio TS-koopauHar.

14. TepmoauHaMuyecKkue TMpOLECCHl  HMAEANbHBIX Tra30B  aJuabaTHUecKudl U
M30TepMUYECKUM, uX n3o0paxkeHue B PV- u TS-koopamHaTax W aHaIM3 COOTHOIICHHWH B HHUX
MEXy TeIJIOTOM, paboTON M BHYTpEHHEH SHEpTueil.

15. M30x0opHBIi 1 W300apHBIA MPOIECCHl WICaTbHBIX Ta30B, UX HW300paxeHue B PV- u
TS- koopaMHaTax M aHaIU3 COOTHOIIEHHWH B HUX MEXIy TEIUIOTOH, paboTON M BHYTpEHHEH
SHEPrueHn.

16. Tlonstme o mnonuTpormHOM Tmpouecce. Ilpu Kakux yclaoBHSAX aanabaTHBIM,
M30TEPMUYECKUHN, H30XOPHBIM ¥ M300apHBI MPOIECCHl CTAHOBATCA YACTHBIMU CIIydasiMu
MOJIMTPOITHOTO MpoLIECcCa.

17. BTopoii 3aKOH TEPMOJAMHAMUKH U €0 CYIIHOCTb, BBITEKarolas u3 (GpopMyIHpOBOK
Tomcona n Knaysuyca. IIpsamoii kpyroBoil mpouecc, IOHATHE O TEPMHUUYECKOM KIIJ TEIUIOBOM
MAaIIMHBI U €r0 aHATUTUYECKOE BBIPA’KEHUE.

18. Ilpamoit nukn KapHo um ero kmna. CieacTBusi, BBITEKAIOUIME U3 AHAITUTHYECKOIO
BoIpaxxenus 1t KITJ[ uukna Kapro.

19. Unrterpan Knay3uyca. [IpuBenennas Teniaora ¥ NpUHIMI BO3PACTaHUS SHTPOIIHH.

20. AHanuUTHYECKOE BBIpAKEHHWE 2-TO 3aKOHA TEPMOJMHAMHUKUA JUIsI OOpPATHMBIX M
HEOOpaTHMBIX IIPOIIECCOB.

21. CoBMeCTHOE aHATUTUYECKOE BbIpaKE€HUE 1-T0 U 2-r0 3aKOHOB TEPMOJMHAMUKH.



22. Tepmogunamudeckuii (teopetrndeckuii) nukia JBC - mukin OTTO, ero n300pakeHue B
PV-u TS- koopanHaTax, TEpMUYECKUH KIIJ| U CPEIHEE AABJICHUE TaHHOTO LIUKIIA.

23. luxn Cobat>-Tpunkiiepa, kak Teopernueckuit ki JIBC co cmenmanHbIM 1101BOIOM
TEIJIOTHI, €0 TEPMUUECKUHN KIIJI U CPE/IHEE JIaBJICHUE.

24, Hukn duzens, kak Teoperrndeckuii nuki JIBC ¢ n300apHbIM MOJBOOM TETUIOTHI, €T0
tepmuueckuii KITJ[ u cpennee naBieHue.

25. TepmoiMHaMHYECKHUE ITUKIIBI Ta30TypOMHHBIX ycTaHOBOK (I'TY).

26. PeanbHble raszel. YpaBHeHus: Ban-nep-Baanbca u Maiiepa-boromo6oga.

27. Boasinou nap. OcHOBHBIE MOHATHS. BiakHbIi BO31yX.

28. Huknsl napocuioBbix ycraHoBok (IICY).

29. Huxkiel Penkuna u TOL.

30. UcTeyenue u 1pocceMpoOBaHUE ra30B U MapoB.

31. Kommpeccopsl. OCHOBHBIE BUIbI U HA3HAYCHUE.

32. Tennonepenaya, €€ OCHOBHBIE BUJIbI, CYIIIHOCTh M KpaTKasi XapaKTEPUCTUKA KaXI0TO
u3 Hux. TemomacconepeHoc U ero OTIMYUTENbHbIe OcOOeHHOCTU. [loHsATHE O TemIoBOM U
MaTepHaIbHOM OajaHcax.

33. TermnonpoBOJHOCTh U €€ KpaTKasl CYIIHOCTb. TemmneparypHoe 1oJie, TeMIlepaTypHbIi
IPagueHT, IUIOTHOCTh TEIUIOBOTO IIOTOKA, TEIUIOBOW MOTOK. 3akoH Dypwe, kodhduIHEeHT
TEIUIONPOBOAHOCTH, €ro  pa3MepHOCTh M Qu3uyeckuil  cmbicin. YTo  Has3bIBaeTcs
TETJION30JISIIITIOHHBIMUA MaTepUaTIaMu?

34. Ilepemaua Tema 4yepe3 IUIOCKYH0 U LMIMHAPUYECKYHO CTEHKU IPU TI'PAHUYHBIX
ycioBusix 1 -TO pojaa, TEPMHUECKOE COMPOTUBIECHHE TEIUIOMPOBOJHOCTH IIJIOCKOM OJHO- H
MHOT'OCJIOMHOM CT€HKH, pacyeT TEeIIOBOTO MTOTOKA Yepe3 TAKUECTEHKH Ha OCHOBE 3akoHa Dyphe.

35. TertooOMeH Ha TpaHUIIE «Cpela-CTCHKay, MOHATHE O TEIUI00TAa4e, 3aKkoH HeioToHa-
Puxmana. Koadduuuent rtemnoornaun, ero pasMepHOCTb M (usnueckuii cmbicia. Pacuer
TEIUIOBOTO METOAA IIpU TEIUIOOTAadye Ha OcHoBe 3akoHa HeroronaPuxmana. Ilonarue
TEPMUYECKOTO CONPOTUBIICHUS TEILUIOOTIAYH.

36. Ilepemaua Temya 4yepe3 IUIOCKYH0 M LWJIMHAPUYECKYIO CTEHKH IPU TPaHUYHBIX
ycnoBusix 3-ro p [lonsTtue temmnonepenayn, kodhPUIMEHT TerIonepeaadn, ero pa3sMepHoCTh U
bu3nyecKuil CMBICI.

37. TepMuueckoe COMPOTUBIEHUE TeIUIONEepeaaund. PacdeT TemaoBOro mnoToka IpHu
TerIonepeiaye 4epe3 IIIOCKYI0 U IIIMHAPUYECKYI0 CTeHKHU. [IoHSATHE MOTOHHOW TUIOTHOCTH
TEIJIOBOT'O TIOTOKA U €T0 Pa3MEPHOCTb.

38. TloHsTHe 0 HecTaMOHAPHOM TETUIONPOBOJHOCTH M PETYISIPHOM PEXKHMME HarpeBa
(OXJTaXIeHUS) TEIL.

39. KoHBEKTUBHBIN TEINIOOOMEH, €r0 CYIIHOCTh U MeXaHu3M. HazHadueHue, CyniHoCTh U
ponb Teopuu Toa00Ms B pa3pabOTKe METOAMKH pacueTa KOIPQPUIIMEHTOB TEIUIOOTIAYH.
[TonsiTie o Kputepusax MoxoOus omnpenensionmx W onpenensembix. Kpurepuu Hyccenbra,
Peiinonbnca, ['pacroda u [lpanatns, u pa3aeneHue ux Ha OMPEENAIONINE U ONpeaesieMbIe.

40. Buapl kpuTepHaTbHBIX ypaBHEHHH /i CBOOOJHOW W BBIHYKJIEHHON KOHBEKIIUH.
Pacuer ko3 PUIMEHTOB TEMIOOTAAaYM W TEIJIOBBIX TOTOKOB C TMOMOIIBI0 KPUTEPHATBHBIX
ypaBHEHUH JUTsi CBOOOAHON U BBIHYK/IEHHON KOHBEKITHH.

41. TernooOMeH M3ITYYEHHEM, €r0 CYITHOCTh U MEXaHH3M IMepPeHOCa dHEPTUU. 3aKOHBI
teroBoro m3nmydeHus [lnanka, Credana-bonsiivana u Kupxroda. MIx cmbic u pons B pacuere
JYYUCTHIX TETIOBBIX TOTOKOB.

42. TenmooOMeHHbIe ammapaThl U WX BHAbI. CXEMbl JBMKEHHUS TEIUIOHOCUTENEH B
PEKyIepaTUBHBIX TETNIOOOMEHHHUKAX.

Tembl 10KI210B

1. IIpeamer TepmonuHamuku. OCHOBHBIE MapameTpPbl COCTOSIHUSA. 3aKOHBI MJI€ATbHBIX
ra3oB.

2. Pabota, coBepiaeMas ra3oM Mpu U3MEeHEeHUU oobeMa. Popmynsl 7S pacuera paboTsl
B N300apHOM, H30TEPMHUUYECKOM, aIabaTHOM U MOJIUTPOITHOM IMPOIIeccax.

3. BHyTpeHHsi® BHeprusi, KOJWYECTBO TEIIOTHL. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
YactHble ci1ydan EpBOT0O 3aKOHA TEPMOJUHAMUKH JIJIs1 U30IIPOLIECCOB.



4. CriocoObI 3amanus razoBoid cMecr. COOTHOIICHUST MEKIYy MAacCOBBIMU M OOBEMHBIMHU
nonsaMu. OnpeneneHne KaxkylleHcss MOJIIPHOM Macchl CMECH M TNaplUalbHBIX JaBICHUN
KOMITOHEHTOB.

5. TenmoeMKOCTH CMeCH UACANbHBIX TIa30B. YJenbHass, OObeMHas M MOJsIpHas
TerI0eMKOCTH. COOTHOLIEHUS MEXAY HUMH.

6. TermioeMKOCTH MPH MMOCTOSIHHOM 00bEeMe U JIaBlIeHUHU. Y paBHEeHUE Maiiepa.

7. N30X0pHBIH Mporiecc, n300apHbIi, U30TEPMUYECKUN M aIna0aTHBIN MPOIIECCHI.

8. Tlonutponsslii mnpouecc. OCHOBHbIE TEPMOJAMHAMUYECKUE IIPOLIECCHI — YaCTHbBIE
CJIy4yau INOJIUTPOIHOrO IpoLecca.

9. Ucteuenue u3 cykuparolerocs comsia. Pacuer ckopoctu uCTe4eHUs U pacxo/a.

10. Ilomsatme o [BUrarensix BHYTPEHHEro cropaHus. MuaukaTtopHas auarpaMma
YeThIpeXTakTHOTro KapoioparopHoro JIBC. MeToa TepMOANHAMHYECKOTO PACCMOTPEHUS IIUKIIOB.

11. P-v nmuarpamma ajis BOJISIHOTO Iapa. BiaxHsbiid, cyxol u neperperbiii nap. CteneHs
CyXOCTH Hapa.

12. OcHOBHBIE MOHATHUS U ONIPEACTIECHUS TEOPUH TerI000MeHa. Bupl mepeHoca TeroThl:
TEIIONPOBOAHOCTh, KOHBEKIUS U U3JIy4YEHUE.

13. TemnonpoBonHocTh. [loHATHE O TemmepaTypHOM IOJie, TPAaJUEHTE TeMIEpaTyphl.
3akoH Dypre.

14.  CrauuoHapHas  TEIUIONPOBOJHOCTb.  YPAaBHEHUE  TEIJIONPOBOJHOCTH  JJIA
OJTHOCJIOMHOW ¥ MHOT'OCJIOMHOM IIJIOCKOM CTEHKHU.

15. CraumonapHas  TEIIONPOBOJHOCTb.  YPAaBHEHUE  TEIIONPOBOJHOCTH  JJIA
OJIHOCJIOMHOW M MHOTOCJIOMHOW HUJIMHAPUYECKON CTEHKH.

16. HecranuonapHas TeIIONPOBOJHOCTb. PellleHHe HeCTalMOHAPHOTO YpaBHEHUS
TEIJIONPOBOJHOCTH JJIs1 HEOTPAHUYEHHOM TIJIOCKOM IJIACTHHBI.

17. HecrtanuonapHas TeIUIONPOBOJHOCTb. PellleHHe HeCTalHuOHApHOIO YpaBHEHUS
TEIUIONPOBOAHOCTH JIJIsl HEOIPaHUYEHHOI'O MWJIMHJIpA.

18. KouBektuBHbIN TerooOMeH. OCHOBHBIE TOHSATUS M OIpeAeieHHs. YpaBHEHUE
Hprorona-Puxmana. Koagdunment rermooraayu.

19. Termoo6meH u3inydeHueM. OCHOBHBIE 3aKOHBI TEIIJIOBOTO U3ITyUYEHHUS.

20. Ha3znauenue, knaccu@UKaus U CXeMbl TEIUIOOOMEHHBIX alapaToB.

21. OcHOBHBIE TOJIO’KEHHSI TEIUIOBOIO pacyeTa TeMI000MEHHBIX annapaToB

Tembl npe3eHTanui

1. OcHOBHBIE TOHATHUS TEXHUYECKOW TEPMOJAMHAMHUKU, IapaMeTpbl U YpaBHEHUS
COCTOSIHUSI, TEPMOJIMHAMUYECKUII poliecc.

2. IlepBblii 3aKOH TEPMOJUHAMUKH U €70 aHAIIUTUYECKHE BBIPAKEHUSI.

3. Bropoii 3ak0H TepMOAMHAMUKHU, SHTpONHs, T-S-AuarpaMmma.

4. KpyroBesle TepMOAMHAMUYECKHE TpOIecChl (MpsiMble M OOpaTHBIE IUKIBI). L{uki
Kapno. Tepmuuecknit KII/] nukia.

5. TemI0eMKOCTb: ONIPENENEHNE, CP U CV U CBSA3b MEXAY HUMMU.

6. BonsiHoM map kak pabouee Teno, 3aKOHOMEPHOCTH TTapooOpa3oBaHUsI.

7. TepMOAMHAMHUYECKUE TIPOLIECCHI U/I€aIbHBIX Ta30B.

8. TepMoMHaMUKa CMECH HJICAUTbHBIX Ta30B. BiaKHbIN BO3AYX.

9. OcHOBHBIE 3aKOHOMEPHOCTH TE€UEHUS Ta3a B coruiax u auddysopax.

10. IpoccenrpoBaHue ra3oB U Mapos.

11. TepmonnHaMu4ecKuil aHAIU3 MIPOLIECCOB B KOMIIPECCOPAX.

12. TepmMoarHAMUYECKUE UKl MIOPITHEBBIX JBUTATENICd BHYTPEHHETO CTOPaHUs.

13. TepmouHaMUYecKre UKIIBI MTAPOTYPOUHHBIX YCTAaHOBOK.

14. TepmouHaMUYECKHI LIUKII Ta30TYpOMHHON YCTaHOBKH.

15. Buabl ¥ KOTMYECTBEHHBIE XapaKTEPUCTUKHU NIEPEHOCA TEIIa, MOHATHUE TEIJIO0OTIAYN U
TEIJIONepe1adum.

16. Tlepemaya Temia TEIUIONPOBOJHOCTHIO: 3akoH @Dypbe, (U3NYECKUNA CMBICT
Kod(durmenHTa TerIonpoOBOTHOCTH.

17. KouBeKkTUBHBIN Temio00OMeH: 3akoH HproToHa-Puxmana, koa(GUIIMEHT TemI00T a9u
U (aKTOpBbI, BIUSIONIUE HA €r0 BEIHUUHY.



18. TemnoBoOi MOrpaHUYHBIN CJION U TEPMUUYECKUN HaYaJbHBIA Y4aCTOK.

19. Buasl KpuTepUANbHBIX YpaBHEHHH KOHBEKTMBHOTO TeIUI00OMeHa. (Du3nueckuit
cMbIca kputepue mogooust Nu, Re, Gr, Pr.

20. TenooTaava npy KOHJAEHCAIMU U KUTICHHUH.

21. Ilepemaua Temyia U3Iy4YEHHUEM: OCHOBHBIE TIOHATHUS W OINpPEACTCHHS, 3aKOH
CredanabonbimMana.

22. Tenonepenaya 1 METOJIbl €€ MHTEHCU(UKALUHU, (PU3MUECKUN CMBICIT KO3 PUIIMEHTA
TEIUIONEPEIauH.

23. YpaBHeHHUs TEIIOBOro OanaHca TEIIOOOMEHHBIX amlapaToB KUIKOCTh-KUJIKOCTh
U «I1ap-KUAKOCTbHY.

24. OCHOBBI METOJMKHU pacyeTa TeII00OMEHHBIX alnapaToB.

25. TunoBble KOHCTPYKIIMU TEIIIOOOMEHHBIX alnapaToB.

26. Buapl u XapakTepUCTUKH SHEPTeTHUYECKOTr0 TOILJIMBA, OCHOBBI TOPEHHUS.

27. OcHOBHBIE KOHCTPYKIIMH TApPOBBIX U BOAOTPEHHBIX KOTJIOB, UX KJIACCH(HUKAIHS 110
MIPOU3BOIUTEILHOCTH.

28. KoTtenbHbIE YCTAaHOBKH: KJIACCU(UKAIWS, NPUHIUIUAIBHBIE TEXHOJIOTHYECKUE
CXEMBI.

29. Tennosoii 6ananc kotenbHOro arperara. KIIJ[ xotna u KITJI TOC.

CuryanuoHHbIC 321241

1. 3a Hememo u3 crakaHa ucnapwioch 50 r Boabl. CKOJIBKO B CpEeIHEM MOJEKYI
BBLIETAJIO C IOBEPXHOCTH BOJIBI 32 1C.

2. B Gammone eMmkocThio 15 1 HaxomuTcs cMmech, coaepkamas 10 T Bogopona,54 r
BosiHOTO napa u 60 r okucu yraepoga. Temneparypa cmecu 27 0 C. OnpenenuTs JaBieHUE.

3. CMmechb BoziopoJia U renust HaxoAauTcs B 0ayuione oobemom 30 11 ripu temrneparype 300
K u naBnenunu 830 xIla. Macca cmecu paBHa 24 r. OnpenenuTs Maccy BOJOPO/Ia U Tellus.

4. Cocyn oovemom 10 11 comepxkut renuit mon naeienueMm 1 Mlla u npu temneparype
300 K. [Tocne Toro, kak u3 6amioHa BeimymieHo 10 r remusi, TemnepaTrypa B OaiioHe MOHU3UIIACH
10 290 K. Onpenenuts gaBieHUE Teusi, OCTABIIETOCS B OaJJIOHE.

5. OnpenenuTh IJIOTHOCTH CMECH, cocTosmed u3 4 r remus U 28 r a3ora Inpu
temneparype 27 0 C u naBnenuu 1 MIla.

6. B nusene B Hauane TakTa cxkatus temneparypa sozayxa 40 0 C, a naBnenue 78,4 xlla.
Bo Bpemst cxatus oObeMm ymeHblnaercs B 15 pa3, a ngaBieHue Bospactaer Ao 3,5 Mia.
Onpenenuts TeMneparypy Bo3ayxa B KOHIE TaKTa CKaTHSI.

7.HaliTu OTHOCHUTEIIbHYK) MOJSIPHYIO MacCy HEKOTOpPOIo rasa, €CJIM €ro IUIOTHOCTb
coctasnset 12.2 xr/m 3npu Temnepatype 300 K u gasaennn 700 xITa.

8. AJNBINUHUCT MpPH KaXKIOM BJOXE IMOTJIOMAET 5 T BO3J1yXa, HaXOJALIErocs MpH
HOpMaJIbHBIX ycloBHsIX. HaliTu 00beM BO3ayXa, KOTODPBIM JTOMKEH BIBIXAaTh 332 TO XK€ BpeMs
aJBIIMHUCT B TOpax, rae nasienue paBHo 79,8 klla, a remneparypa -13 0 C.

9. B cocyne oosemom 20 1 mpu temneparype 27 0 C HaXxoauTcss CMeCh KHCIOpOJa
Maccoi 6 T M yrIeKucsoro raza Maccoit 66 r. OnpenenuTsb T1aBIeHUE CMECH.

10. B cocyne o6bemMoM 211 HAXOAUTCS YTIIEKUCIBIN Ta3 Maccor 6r u 3akuch azota (N20)
Mmaccoit 4r npu temneparype 400K. Haittu naBnenue cmecu B cocyze.

11. bannon, cogepxamuii 1 Kr a30Ta, NpH UCIIBITAHUU B30pBaJICS MpU Temnepatype 350
0 C. Kakoe KOJMYECTBO BOJOpOJa MOXHO XpaHUTh B 3ToMm Oamtone mpu 20 0 C, mmes
IATUKPATHBIN 3a11aC IIPOYHOCTH.

12. Onpenenuts MOJISIPHYIO MacCy rasa, CBOMCTBa KOTOPOTO COOTBETCTBYIOT CBOWCTBAM
cmecu 160 r kucnopoaa u 120 r azora.

13. Onpenenuts MIOTHOCTh CMeCH 4 T BOAOPOAa U 32 I KUCIOPOJa MPU TeMIieparype 7 o
C u naBnenuu 100 xI1a.

14. Jlo xakoil TeMIiepaTypbl NPH HOPMAJIBHOM JaBJICHUM MOYKHO HAarpeTb KHCIOPOJ,
4TOOBI €r0 MIIOTHOCTh CTajla PaBHA IUIOTHOCTH a30Ta MIPU HOPMAJIBHBIX YCIOBHSX.

15. CoBpemeHHas TexHHKa MO3BoJIsieT co3aaTh BakyyM 10 0,1 HIla. Ckonbko MoJekys
ra3a ocTaeTcs npu Takom Bakyyme B 1 cM 3 nipu temneparype 300K?

16. Koten conmepxut neperpersii BoAasHou nap maccoit 0,5kr mpu temmneparype 450K.



OnpenenuTth AaBJIEHUE MMapa B KOTJE, €CJIM €ro eMKOCTh paBHa S011.

17. Hekoropslii ra3 Haxonutcs mox naeieHueM 126,7xlla mpu temmneparype 305 K.
Onpenenutbs MOJSIPHYIO Maccy rasa, €Ciiu IUIOTHOCTH Ta3a paBHa 0,1kr/m 3

18. CkoJIbKO MOJIEKYJ Tasza COJEpXKHUTCA B Kojabe oObemoM | 1, eciu gaBiieHHE rasa
cocrasiisieT 300 klla, a Temneparypa raza 400K.

19. JlBa cocyna, comepskaiiiue OJUHAKOBBIE MAacChl OJJHOTO ra3a, COCIUHEHBI TPYOKOH C
kpaHom. B mepBom cocyne masinenune 5000 Ila, Bo BTopom 8000 Ila. Kakoe naBneHue
YCTaHOBUTCS IIOCJIE OTKPBITUS KpaHa, €CIM TEMIIEpaTypa OCTaHETCS HEU3MEHHOM?

20. OmpenenuTh TeMIepaTypy rasa, HaxXOsIIErocs B 3aKPhITOM OallJIOHE, €ClIU €ro
naBieHue ysennuuioch Ha 0,4 % nepBoHavyalibHOTO Ipy HarpeBaHuu Ha 1K.

21. B cocyme oowsemom 20 1 comepxkutcs 40 r HeoHa mpu pgaBiaeHun 200 klla.
OnpenenuTh KOHLEHTPALIMIO aTOMOB HEOHA U CPEJHIOI0 KUHETUYECKYIO SHEPTUIO OJHOIO aTOMA.

22. CKOJIBKO MOJIEKYI KHCIOPOJA COIEpPXKUTCA B cocyne oobemoMm 10 cM®, ecnm mpu
TETUIOBOM XAOTHYECKOM JBIKEHHH CO cpenHei ckopocThio 400 M/C OHM MPOU3BOJAT Ha CTEHKE
cocyaa nasienue 1 klla?

23. Haiitu 4yucio MOJIeKyJ BOJOpoa B OJTHOM lem® , ecitu maBiieHue paBno 0,266 MIla, a
CpenHsis KBaJpaTHuHasi CKOPOCTh MPH JaHHBIX ycIoBHsaX paBHa 1400m/c.

24. T'a3 3anumaer obobeMm 4 nox aasineHueM 500 Ila. Ompenenutb cymmapHyrO
KMHETUYECKYIO SHEPTHUIO MOCTYNATENIbHOTO JABHKEHUS MOJICKYT.

25. Ilpu xako# TemIiiepaType CpelHsis 3HEpIusl TEIUIOBOIO JIBU)KEHHUS MOJIEKYJ aproHa
Oyznet B 3 pasa OoJbllie, 4eM CpEeAHsIsl SHEPTUsl BpaAllaTeIbHOTO ABM)KCHHSI MOJIEKYJBI METaHa
IIPY HOPMAJIbHBIX YCIOBUSIX?

26. 1 kr nByxaToMHOro rasa Haxoaurtcs noj nasieHueMm 80 klla m umeer mioTHOCTH 4
kr/M3 HaifTu SHEepruo TEerIoBOro IBMKEHUS MOJIEKYII T'a3a B 9THX YCIOBHSIX.

27. HailTu mNONHYIHO KHHETHMYECKYIH0 »SHepruro Mojis ammuaka NH3 | a Ttaxxke
KMHETUYECKYI0 SHEPrui0 BpalllaTelIbHOIO JABM)KEHHS OJHOM MOJIEKYJIbl aMMuaka Ipu
temriepatype 270C.

28. T'a3z 3anumaer oobem 1 5 mox maBnenueM 2 klla. OnpenenuTs KUHETUYECKYIO
HHEPTHUI0 MOCTYMATENBFHOTO ABMKEHHS BCEX MOJIEKYJI, HAXOSAIINXCS B JAHHOM 00BbeMe.

29. OmnpenenuTh CPeAHIO KUHETHYECKYIO DHEPTHI0 BPAIATEIHHOTO JIBHXKEHUS OJIHOM
MOJIEKYJIBI JIByXaTOMHOI'O Tra3a, €CiId CyMMapHas KHHETHYeCKash SHEPrus MOJIEKYJ OJIHOTO
KUJIOMOJIS 3TOTo rasza pasHa 3,01 M/J[x.

30. Kakoe 4mciI0 MOJNEKyJ JBYXaTOMHOTO Ta3a 3aHuMaeT obbeM 10 cM® mpu naBnenuu
5,32 klla u Temneparype 270C? Kakoit cyMmMapHO# »HEpruel TEIIOBOTO JBHKEHUS 00JagaroT
3TH MOJIEKYJIBI?

IIpumepHBbI HTOrOBbIM TECT MO AMCHHUIJINHE

1. Termota — 3T0:

A) moboit mpouecc oOMeHa »HEprue Mexay TelaamMH, OCYLIECTBISIIOUIMICS mpu
HEMOCPECTBEHHOM B3aUMOJICHCTBUHU THOO MEXTY MOJIEKYIaMU M aTOMaMU 3THX TeJl;

b) mpouecc, Bo3HUKarOmMi B TBEPABIX MaTepHalaX HE3aBUCUMO OT UX CTPYKTYpBHI,
BO3HUKAET BCErJa, KOTJa MMEETCS Pa3HOCTb TEMIIEPATYp M KOJWYECTBO IMEPEHOCHMOIO TeIlia
BCET/1a MPOMOPIMOHAIBLHO €H;

B) u3meHeHue sHepruu Tesa B Mpoliecce TeII000MeHa;

I') mporiecce, mpoucXoasuii TOIBKO TOT/Ia, KOT/Ia SHEPTETHIECKUN YPOBEHB MOTEHITHANA
IIEPEHOCA BBIIIE SHEPTETUUECKOIO YPOBHS COIIPOTUBIIEHUS NIEPEHOCY CTPYKTYPhl KOHCTPYKLIUU.

2. O6y4yeHue npsiMbIMU COJTHEYHBIMU JIydaMU Ha3bIBAIOT:

A) unBepcus;

b) skcTepmus;

B) unrepmus;

I') unconsus.

3. OTHOlIEHNE NEHCTBUTENBHON U MAaKCUMaJIbHOW YIPYrocTel BOASHOIO JABJIEHUN WU
TaK Ha3bIBa€MBIX NapLUaTbHBIX JAaBICHHUM 3TO — ...:

A) abcotoTHAS BIAYKHOCTB;

b) 3amopo3ku;



B) BnaxxHocTh BO31YyXA;

I') oTHOCHTENBbHAS BIAXKHOCTb.

4. KonuuecTro Biard B 1 M° BO3/yXa Ha3bIBAIOT:

A) abCONIOTHOHN BIQXKHOCTBIO;

b) Toukoii pocsr;

B) oTHOCUTENBHOI BIIaXKHOCTBIO;

I') 3amopo3kw.

5. Pa3HOCTh MeXIy MakCHMalbHOW yNpyroctu BojasHoro mnapa (E) u neicTBUTENbHOR
YIPYroCTH BOJSHOIO Mapa (€) Ha3bIBatoT:

A) TOYKa pOCHI;

b) konneHncar;

B) nedunur BnaxxHocty;

I') ucrmapenue.

6. B kakux mnpenenax BO3QyX C OTHOCHTEIBHOW BIJIAXKHOCTBIO BOCHPHUHHMMAETCS
HOpMaJbHO?

A) 40 — 50 %j;

b) 30 — 60 %;

B) 30 — 50 %;

I') 40 — 60 %.

7. HanpaBiieHneM JBHKEHMS BO3/yXa Ha3bIBAKOT:

A) pymb;

b) po3a BeTpos;

B) BekTop;

I') 3toii.

8. TemnooOMeH MABIKYLIMMHCA MaccaMM BO3JyXa Yy HArpeThiX WIHM OXJaXKAEHHBIX
IIOBEPXHOCTEN — 3TO:

A) TeroBoe U3IIy4eHUe;

b) xonBekuus;

B) remnonepenaua;

I') TerionpoBOAHOCTD.

9. YenoBek uyBCTByeT cebsi KOM(OPTHO, ecnu BenuyuHa (M30BITOK WM HETOCTATOK
TEIUla B OpraHu3Me) MPUMEPHO paBHA:

A) 0;

b) 1;

B) 2,79;

I 3,14.

10. Temneparypy BHYTpEHHET0 BO3yxa, KoTopas cocTtaBiseT (8 + 12 o C) oTHOCAT K:

A) TIOBBIIIEHHOM;

b) HopManbHON;

B) nonmxeHHoii;

I') nyneBoii.

11. OrpanuunMBaeT HMHTEHCHUBHOCTb TEIJIOOOMEHA MpH MOJOXKEHUH YelIOBEeKa OKOJO
HarpeThIX U OXJIAXKIEHHBIX IOBEPXHOCTEHN — 3TO:

A) nepBoe ycinoBrue KOM(OPTHOCTH;

b) BTOpOe ycrnoBue KoM(pOPTHOCTH;

B) TemnepaTtypa noBepXHOCTH 104,

I') TpeTbe mpaBmIIO KOM(POPTHOCTH.

12. CBOWCTBO OrpaXkJarmoIiel KOHCTPYKLUU COXPAaHATh OTHOCUTEIBHOE IOCTOSIHCTBO
TEMIIepaTypbl Ha IOBEPXHOCTH, OOpalleHHOW BHYTPh IOMEIIEHUS, NpPU MEePUOJUUECKUX
M3MEHEHHUSAX TeMIIepaTypbl Bo3AyXa (BHYTPEHHETO M HApYKHOI0) M BO3HUKAIOMIMX IO 3TOH
IpUYHHE KOJIEOaHUAX MOTOKA TEIUIa, IPOXOAIIEro Yepe3 OrpakaeHus — 3To:

A) TETI0yCTOMYNBOCTB;

b) TennooOmen;

B) rennonepenaya;



I') TermmonpoBOIHOCTD.

13. Bunx Bnaru, KOTOPBI YBJIQXKHSAET BHYTPEHHIOIO IIOBEPXHOCTh B IOMEILEHUSX C
MOBBIIICHHON BJIQXKHOCTBIO — 3TO:

A) cTpouTtenbpHas;

b) armocdepnas;

B) konnencanuonnas;

I') mapooGpa3zHnas.

14. Bun Biaru, KOTOPBIM MPOHUKAET CKBO3b OTPAXIACHUS OTAIIMBACMbBIX MOMEIICHUN U
pU HEOIArONPUSATHBIX YCIOBUAX KOHACHCUPYET B UX TOJIIIIE — 3TO:

A) TexHOJIOru4ecKas;

b) rpynToBas;

B) armocdepnas;

I') mapooGpa3zHnas.

15. Ilponecc normnouieHus Biard U3 Bo3ayxa 310 — ...

A) KOHJIEHCAaT;

B) necopOrus;

B) copOums;

I') anu30TpONHOCTS.

16. Uadunprpanus — 310:

A) NPOHUKHOBEHHE B IIOMEILIEHUE XOJIOAHOIO BO3/1yXa;

b) nponukHOBeHHE B MOMEIICHHUE TEIUIOrO BO3/yXa;

B) BeIBeTprBaHNE U3 TOMEILIEHUS XOJI0JHOTO BO3IyXa;

I') BeIBeTprBaHUE U3 TOMEIEHUS TEILIOTO BO31yXa.

17. 3Hak U30BITOYHOIO JaBJIEHUS JOJKEH 3aBUCETh OT:

A) KUHETHUYECKON YHEPIHH;

b) reomeTpuu 31aHus 1 HaNIpaBJIEHUSI BETPA;

B) aspoamnamMuueckoro ko3 hUIIMEHTA;

I') rpaBuTanuu.

18. HazoBuTe TepMuuecKkue napaMmeTpbl COCTOSHUS CPEIbL:

A) macca, TNIOTHOCTb, YEJIbHBIN BeC

b) naBnenue, ynenbHbIl 00beM, TeMIepaTypa

B) pabota, TennoeMKocTb, TemaoTa

J1) MosekymsipHas Macca, 00beM, ra30Basi HOCTOSIHHAS

19. B n306apHoM nporiecce TemmnepaTypa ra3a npH pacuMpeHnu:

A) ymeHb11aeTcs;

b) octaercs mocTosHHOIA;

B) yBenuuuBaercs;

I') paBna 0.

20. Yem oTanyaroTcst MaccoBasi, 00beMHasi U MOJIbHAst TEMIOEMKOCTH?

A) TemnepaTypoit paboyero Tena;

b) xonmuuecTBOM TemIa, MOBOIMMOrO K paboyeMy Temy;

B) enununei u3mepeHus KoJauyecTBa paboyero Tena;

I') napameTpamu, Mpu KOTOPBIX MPOUCXOAUT MPOIIECC.

21. HazoBuTE KaJIOpUYECKUE TTApAMETPhl COCTOSTHUS CPEJIbL:

A) Teriora, paboTa, TeTIOEMKOCTB;

b) BHyTpeHHss SHEPTUs, SHTANBINS, SHTPOIHS;

B) monekynspHas macca, napiuajibHOE JaBJI€HHUE, TEMIIepaTypa;

I') ko punment [Tyaccona, nokazaTesb MOJIUTPOIBI, Fa30Bast IOCTOSTHHAS.

22. Kakast BeTM4MHA OCTAETCsl IOCTOSIHHOM B ITOJIMTPOITHOM IIPOLIECCE B UACATBHOM rase?

A) naBienue;

b) Temnepartypa;



B) tennoémkocTs;

I') 06BEMm.

23. Yemy paBeH MmoKazaTelb MOJIUTPOITBI B ©300apHOM Tporiecce?
A)n=+aq,

b)n=0;

B)n=1;

INn=«k.

24. IInomane nojx KpuBoi npouecca B PV-koopanHaTax 4uciIeHHO paBHA:
A) Teriore;

b) suTanenuu;

B) pabore;

I') 00BEMmy.

25. ITnomaaes moa KpuBoM mporecca B TS-koopauHaTax YMCICHHO paBHA!
A) pabore;

b) Teroémkocry;

B) Temore;

I') remneparype.

26. Ecnu Temo K razy noJBOJUTCS, TO SHTPOIIUSL:

A) yMeHbII1aeTCH;

b) yBenuuuBaercs;

B) ocTraercs mocTosIHHOIM;

I') 3aBHCHUT OT U3MEHEHUS TEMIIEPATYPHI.

27. Ilpu yBenuuenuun oobE€Ma rasa padora:

A) coBepiaercs,

b) 3arpaunBaercs;

B) octaercst mocTostHHOIA;

I') 3aBucUT OT naBICHMUS.

28. TemnmoBoil ABUTATENb 32 OJWH LHUKI Moiy4daeT otT HarpeBarens 100 k/[>k TeninoTsl u
otnaet xonoauiabHUKY 60 k/[x. Yemy pasen KIIJl storo asurarens (%)?

A) 60;

b) 67;

B) 40;

I) 25.

29. Kakomy konmuectBy Teriotrsel (MJI) skBuBasieHTHa paboTa, coBepiiaemast 3a 1 9
JIBUTaTEJIEM MOILHOCTBIO 2 KBT?

A)S;

b) 6.5;

B) 7.2;

I)7.5.

30. IIpu m3zoxopHom HarpeBannu Ha 50 K wupeanbHbil Ta3z moaydms 2 KK TEMIOTHI.
Kakyro paboTy coBepuni uaeanbHbli raz (Jx)?

A)1;

b) 2;

B) 4;

I 3.



8. Cucrema oLleHHMBAHHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs

®opmMa KOHTPOJIA Munum. 6a/1510B Makec. 6a/1;10B

Tekymuii KOHTPOJIb:

- YCMHDILL ONPOC 0 bannos 5 bannos

- NPAKmMuyecKoe 3aHsamue 0 6annos 5 bannos

- 00K1A0 0 bannos 5 bannos

- mecmuposanue 0 6annos 5 bannos
[IpomesxyTouHas arrectanus 50 6annos
- YCMHbLLL ONpoC
Hroro 3a cemectp (Qucyuniuny) 0 6annos 100 6annos
9K3aMeH

Kaxnas ux gucuuruiiH ydeOHoro ruraHa oueHuBaercss mno 100-GamnpHO# 1mIkase.
[TepeBoj 6aioB B OLCHKU MATHOAUIBHOW M 3a4E€THOW CHCTEMbI OCYILECTBISICTCS CIEAYIOLINM

00pazoM:
85—-100 OTJINYHO
70 — 84 XOPOIIO 3a4TEHO
52 - 69 YIOBJIETBOPUTEILHO
0-51 HEYJIOBJIETBOPUTEIBHO HE 3a4TEHO

9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYyeHne TUCIUIIHHbI

9.1. OcHoBHas JquTepaTypa

1. Koctur A. B. OcHoBbl Temnodusuku: yueoHoe mocodue / A. B. Koctun, JI. A.
BoponoBa. — M.: PYT (MUUT), 2020. — 101 c. — Tekct: anexTpoHHsbIit // JlaHb: 31€KTPOHHO-
oubnmunoreunas cucrema. — URL: https://e.lanbook.com/book/175909

2. [IpudsiTkoB U. A. Temnodusuka: yueOHoe nocodue / U. A. [IpudsitkoB. — M.:
MUCHUC, 2016. — 87 c. — ISBN 978-5-87623-984-6. — Texcrt: snexkTpoHHbI // JlaHb:
3NeKTPOHHO-OMbOIHoTeunas cuctema. — URL: https://e.lanbook.com/book/117228

3. Cwmupsos B. I'. Tenno¢dusuka: yaue6Hoe nocodue / B. I'. Cmuphos, B. B. [IpipauH,
T. JI. Kum. — KemepoBo: Ky3I'TY nmenu T.®. I'opbauesa, 2018. — 171 c. — ISBN 978-5-00137-
007-9. — Texcrt: snekTpoHHbI // Jlanb: snekTpoHHO-OMOnMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/

9.2. lonotHUTE/ILHASI JIUTEPATypPa

1. borocnosckuit B.H. CrpoutenbHas Ttemnodusuka (Tenaou3ndeckue OCHOBBI
OTOIUIEHMSI, BEHTWJISIIMM M KOHIULMOHMpoBaHus Bo3ayxa) / B.H. borocnosckuii. — M.: Kuura
no Tpebosanwuto, 2019. — 416 c.

2. bpopau M. M. HoBbIll aHTIIO-pYyCCKUM, PYCCKO-aHIVIMMCKUN CIIOBAPh TEXHUYECKUX
TEPMMHOB U CIIOBOCOYETAHHW IO  OTOIUIEHHIO, BEHTUJISILINH, OXJIAK/IEHUIO,
KOHJWIIMOHUPOBAHUIO BO3/yXa, TEIUIOCHAOKEHUI0 U CTpouTenbHOW Termnodusuke / M.M.
bponau, B./l. Kopkun, FO.A. TaGynmukos. — M.: ABOK-ITPECC, 2020. — 650 c.

3. MactpiokoB b.C. Temnodusuka TexHosormueckux mporeccoB. Yueonuk / b.C.
MacrtprokoB. — M.: MUCHUC, 1996. — 272 c.

4. Mopc @. Termmoduzuka / ®. Mopc. — M.: 'maBHas penakmuus GpuU3NKO-MaTeMaTHIECKOM
auTeparypsl uzgarenscrsa «Haykay, 2008. — 416 c.

9.3. llepuoanueckue U3aAHUS (JHCYPHAIBL)

1. Kypuan «Temnopuszuka u a’pomexanuka». OCHOBHOM HaydHOH TeMaTHUKON
XKypHaja SBISIOTCS: THAPOTa30AMHAMHUKA; TEIUIOMAacCOOOMEH, TypOyJIEHTHOCTb, CPEICTBA H
METOABI a’po- U TEIUIOPU3UYECKOT0 SKCIEPUMEHTa, (U3MKAa HU3KOTEMIIEPaTypHOM IIa3MBbl



busnKo-TexHnYecKHe mpobieMsl sHepretuku — http://www. https://www.sibran.ru/journals/TiA/

2. Kypnan «Temnmodusuka BbICOKMX Temmeparyp». B HEM mnyOmukyroTcs
OpUTHHAJIbHBIE CTaThU M O0030pbl MO TEPMOAMHAMUYECKUM U TPAHCIOPTHBIM CBOWCTBAM
BEUIECTB (YMCTBIX BEIECTB, CMECEl M CIJIaBOB), B TOM YHCJIE BEUIECTB B OKPECTHOCTHU
KPUTUYECKOW TOYKM M B COCTOSHMM HHM3KOTEMIIEpAaTypHOM IUIa3Mbl, W IUIA3MEHHBIM
TEXHOJIOTUSIM. 3HAYUTEIBHOE MECTO OTBOJUTCA paboTaM, TOCBALICHHBIM IOCTPOCHHUIO
YpaBHEHUU COCTOSIHUSI BEILIECTB, UCCIIEI0OBAaHUIO (Pa30BOr0 paBHOBECHS, TEILUIO- U MacCOOOMEHa,
KUTICHHSI, KOHJICHCAIIUH, JIYYUCTOTO MepeHoca. B sxypHane myOnukyroTcesi paboThl, 3HaKOMSIINE
yuTaTeNsl C  OKCHEPUMEHTAIBHBIMA  METOJAAMM M YCTAHOBKAMHM Uil  NIPOBEJEHUSA
TEINIOPU3UUECKUX HCCIIEAOBAaHUI, a Takke C BBICOKOTEMIEPATYPHBIMH YCTaHOBKAaMH,
IIPUMEHSAEMBIMU B SHEPI€THKE.

KypHan nepeBomuTCcs Ha aHIMIMKWCKUK s3bIK 1oJ Ha3BanueM «High Temperaturey,
pacrpocTpaHsieTcsi 3a pyOexoM H3IATeNbCTBOM «Springer» W aHHOTHPYETCS B CIEIYIOIIMX
0azax nannbix: Chemical Abstracts, Compendex Chemistry database, INSPEC Information
Services, WebofScience, Scopus, CrossRef.

9.4. IlporpaMmmHoOe obecnieuyeHue

1.  Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas),
(muuensus 49512935);

2. Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic
License 2 PROC (6eccpounas), (muiensus 60465661)

3. Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (yuuen3us
61031351),

4.  Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (murmeH3us
61031351),

5. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN
(6eccpounas), (muuensus 61031351),

6. Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic
OPEN, (6eccpounas), (mumensust 41684549),

7. Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounasi),
(mumensus 60939880),

8. Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounasi),
(mumensus 60939880),

9. Microsoft Windows 10 Pro, 64 bit, Rus, OEM, Onepannonnas cucrema

10. HewuckirountenbHoe npaBo Ha ucnonb3oBanue 110 Kaspersky Endpoint Security
Juist OusHeca — Pacipennsiit Russian Edition.

11. HeuckmrountenbHoe mnpaBo Ha wucnonb3oBanue I1O0 Kaspersky Security s
BUPTYaJIbHBIX U 001a4HbIX cpen, Server, VirtSvr, License, Education Renewal

12. ABBYYFineReader 11 Professional Edition, (6eccpounas), (mumensus AF11-
2S1P01-102/AD),

13. Microsoft Volume Licensing Service, (6eccpounas), (mumen3ust 62824441),

14. Microsoft Windows Pro 64bit DOEM, (6eccpounas), koutpakT Ne 6-OADD2014
ot 05.08.2014

15.  Visual Studio Professional

16. «Amnrtumnaruar. BY3y». Jlunensuonnsiii goroBop Ne 5044 ot 14.05. 2022 rona
(exxeroTHOE TIPOJITICHUE)

9.5. lIpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJIOI Ml

1. CpaBouno-tipaBoBas cucteMa «Koncynbrant [Imtocy (http://www.consultant.ru)

2. Dnekrponnas 6ubnuoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru)/ u 1.1.

3. Tepmoniertp um. B.II. I'mymiko.

4. NIST http://www.nist.gov.

5. CRCT www.crct.polymtl.ca/fact/fact.htm.



https://www.sibran.ru/journals/TiA/
http://www.nist.gov/
http://www.crct.polymtl.ca/fact/fact.htm

6. MALT Group www.kagaku.com/malt.
7. Thermo-Calc software www.thermocalc.com
8. THERMODATA thermodata.online.fr

10. OobecneueHue o00pa3oBaTeJLHOr0 Mpouecca A JHL € OrPaHHYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI U HHBAJIU/I0B

VYuebHble ¥ Y4eOHO-METOAMYECKHE MaTepualibl JUIsi CaMOCTOSITETIbHOM pabOThI
00y4aromuXxcsl U3 YUClia MHBAJTUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3710poBbs (OB3)
NPEOCTABISAIOTCS B (pOpMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM HX 3JI0POBbS U BOCIPHITHS
nHpopmanuu:

JIJ1st CIIETIBIX M CITAa0OBHUISIIMX

J JeKuuu O(QOPMISIOTCS B BHJE JJICKTPOHHOTO JOKYMEHTa, MJOCTYIHOIO C
MOMOIIbI0 KOMIIBIOTEPA CO CIIEMUATU3UPOBAHHBIM TPOrPaMMHBIM 00€CIIeYeHUEM;

J NUCHbMEHHBIC 33/IaHUS BBIMOJHAIOTCS HAa KOMITBIOTEPE CO CHEIHMATHM3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

. obecrieunBaeTCst HHANBUIYaTbHOE paBHOMEpHOE ocBelieHne He meree 300 rokc;

. JUIS  BBIIOJHEHWs ~ 3aJaHusl  OpU  HEOOXOAMMOCTH  IPENOCTaBISAETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAaHUE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOUCTB;

. NUChbMEHHBIC 33aHUs1 OQYOPMIIAIOTCS YBETMUEHHBIM MpU(TOM;

. 9K3aMeH U 3a4€T MPOBOASATCS B YCTHON (popMe MIiTH BBIMTOTHSIOTCS B MMMUCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

J7is TIyXux ¥ cnaboCIbIIIanx:

. JeKunuu o(hOpMIISIOTCS B BUAE IEKTPOHHOTO JOKYMEHTA, JINOO MPEAOCTaBISIETCS
3BYKOYCHWJIMBAIOILAs allllapaTypa UHAUBUAYAIbHOTO TI0JIb30BaHUS;

o NUCbMEHHBIE 331aHNUs BBIIOJHSAIOTCS HA KOMITBIOTEPE B MUCbMEHHOM (opMme;

. 9K3aMEH U 3a4€T MPOBOJATCS B MUCbMEHHOU (hOpME Ha KOMIIBIOTEPE; BO3MOYKHO

npoBeieHue B (hopMe TeCTHPOBAHHUS.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

. ek OQOPMIIIIOTCS B BHUJE DJIEKTPOHHOTO JIOKYMEHTa, JIOCTYITHOTO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHUEM;

o NUCbMEHHBIE 33/1aHUS BBIMOIHAIOTCA Ha KOMIIBIOTEPE CO CIEHaTN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CTIEYCHHEM;

J 9K3aMeH U 3a4€T MPOBOMASTCS B YCTHON (popMe MIiTH BBITTOTHSIOTCS B MMMUCHMEHHOM
dbopme Ha KOMITBIOTEpE.

ITpu HEOOXOMUMOCTH MpeycMaTpUBAETCs YBETUUEHUE BPEMEHHU AJIs TIOATOTOBKU OTBETA.

[Iponienmypa  mpoBeAeHUST  NPOMEXKYTOYHOW  arTecTali  JUis  OOyJaromIuxcs
YCTaHABIMBACTCS C Y4YETOM HUX HMHIUBUAYAIbHBIX IICUXO(PHU3MUECKUX OCOOEHHOCTEH.
[TpomexyTodHast aTTeCTAIHsI MOYKET TPOBOAUTHCS B HECKOJIBKO 3TAIOB.

ITpu mpoBeneHNH HPOLEAYPHl OLEHUBAHUS PE3yIbTAaTOB OOy4YeHMs MperycMaTpuBaeTCs
UCTIOJIB30BAaHNE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBSI3W C HHIUBUAYAJTHLHBIMHU
0COOEHHOCTSAMHU O00yYaroIuXxcs. DTU CPEeACTBA MOTYT OBITh NMPEIOCTABIEHBl YHUBEPCHUTETOM,
WJIA MOT'YT HCITOJIb30BAThCSI COOCTBEHHBIE TEXHUYECKHE CPECTBA.

[IpoBenenne mpoueaypbl OLIEHUBAHHS pEe3ylIbTaToB OOY4YEHHs JOIMYyCKaeTcss ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OMOIHOrpaduuecKuM pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBbsI U BOCTIPUSATHS HHPOPMALIUU:

JInst caenbIX v CraboBUASATITNX

J B IIeYaTHOH (opmMe yBeTHMUeHHBIM mpudTOoMm;

J B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

J B opme aynuodaiina.


http://www.kagaku.com/malt
http://www.thermocalc.com/

JItst TyXuX B caOOoCIbIIIANnX

o B IIeyaTHOI popme;

J B ()OpMe ITEKTPOHHOTO JOKYMEHTA.

Jnst oOyyaronuxcs ¢ HapyIeHUsIMU OIIOPHO-IBUTATEILHOTO arapara:
o B IIEYaTHOH opme;

o B ()OpME IIIEKTPOHHOTO JOKYMEHTA;

J B opme aynuodaiina.

Y4eOHbIe ayAUTOPUH JIJIsl BCEX BUIOB KOHTAKTHOM U CAaMOCTOSTENIbHOM paboThl, HayyHast
OMOIMOTEKa W WHBbIC TOMEUICHHUS JIJIi O0ydYeHHUsSI OCHAIICHBI CICIHAILHBIM 000PYJIOBAHUEM U
y’-Ie6HBIMI/I MECTaMHU C TCXHUYCCKUMHU CpeI[CTBaMI/I O6yquH$IZ

JIist cinenbiX U CITabOBUASAIINX: IS TIIYXHX U CJIA00CBIIIAIINX :

° ABTOMATU3UPOBAHHBIM PAOOYMM MECTOM IS JIIOJCH C HapyIIEHUEM CiiyXa U
cI1a00CIIBIIIAIINX;

° AKYCTHYCCKHI YCHIIUTENb U KOJIOHKH;

Jli1g 00y4aromuxcsi ¢ HapyUIEHUSIMHU OIIOPHO-/IBUTaTENIbHOTO aniapara:

o NePEIBUKHBIMU, PETYIUPYEMBIMU dproHoMudeckumu napramu CHU-1;

KOMITBIOTEPHOM TEXHUKOM CO CIEIHAIBHBIM IPOTPAMMHBIM 00ECIICUCHUEM.

11. MaTepuajJbHO-TeXHHYECKOe o0ecneyeHue JUCIUIIMHBI (MOLYJIs1)

1. Crnenuanu3upoBaHHble AYAUTOPUU C HAIMYUEM MYJIbTUMEAUNHOTO KOMILIEKCA
(KOMIIBIOTEpHAS TEXHUKA, MYJIbTUMEAUINHBIN POEKTOP, IKPaH, BUEO-, AyANO0ANTAPaATypa).
2. AyauTopuu ¢ HATMYMEM TEMAaTHYECKUX CTEH/IOB U TEXHUYECKOM anmnaparypsl.

Jlnist MpOBeACHNUS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOTO THIIA, TPYIMIIOBBIX
U UHIUBUAYAIbHBIX KOHCYJbTAlMW, TEKYIIErOo KOHTPOJS W MPOMEXYTOUYHOH aTTecTaluu, a
TaKXKe TOMEMICHUS JJIsI CaMOCTOSTENbHOW pPAa0OThI HUCHONB3YIOTCS YYEOHBIE ayIUTOPHH,
OTBEUAIOLIUE MPOTHUBOMOXKAPHBIM TpaBUIaM U HOPMaM, OOECIEUMBAIOIIMX IMPOBEICHUE BCEX
BUJIOB JIEATEIILHOCTH OOYYAIOMIMXCSI MPHU OCBOCHWW TUCIUIUIMHBL, a TAaKKe TOMENICHHS s
XpaHEeHUs U MPOPUIAKTHUECKOTO 00CITY)KUBAaHUS y4eOHOr0 000pYyA0BaHUS.

VY4eOHbIE  ayAMTOPUH  YKOMIUIEKTOBAHBI  CIECHHUAIM3HPOBAHHOW  MeOENmbl0 U
TEXHUYECKUMHU CpEJICTBAMU O0Yy4eHUs (MyJIbTHUMEIUMHBIMU KOMIUJIEKCAMM), CIY)KAILUMHU JUIS
npeJcTaBieHus yaueOHoM nHdopmanny 00IbIION ayAUTOPHH.

ITomerieHust A CaMOCTOSITENTBHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOMH
TEXHUKON C TOAKIIOYeHHEM K ceTn «VHTepHeT» M 00eCledYeHbl TOCTYIOM B JJIEKTPOHHYIO
nH(}OPMaIMOHHO-00pa30BaTEIbHYIO CPEIY BY3a.

Peamu3anuss mporpamMmbl  IMCHMIUIMHBL — NPEANONAracT HAJIMYHAE IPOEKTOpA U
KOMITBIOTEPHOTI'0 KJIacca ¢ yCTaHOBJIEHHBIM MTPOrPaMMHBIM 00ecrieueHHeM:

e JIOKaJbHAs KOMIIbIOTEPHAs CeTh Kadeaphl C BHIXOJOM B INI00aNbHYIO ceTh Internet;

e oOHOBmsiemMass wuH(popManuoHHass cucreMa «OxpaHa Tpyda W TNPOMBIIUICHHAs
0€30I1aCHOCTH» B JIOKAJIbHOW KOMITbIOTEPHOH CETH;

e wmartemaruuyeckuil naker MathCAD nist npoBeneHrs MpakTHUYECKUX 3aHATUH;

® TECTOBOE IIPOrpaMMHOE 00ECIIEUEHHUE;

e TeXHHWYEeCKHEe TpeOOBaHUS K MEpCOHANbHBIM KommbioTepam: Pentium II, 64 MB
RAM, Windows 98.

¢ ClICHUAIM3UPOBAHHBIC aYJIUTOPUH, OCHAIIIEHHBIE CTEHIOBBIM MaTCepruajIoM.

VYyebHbIC ayIUTOpPHH IS TPOBEAEHUS J1abopaTopHBIX paboT Ne 207 kopmyc Ne 5,
CaxI'V.

YueOHnast ayautopus s nposeacHus exkuuid Ne 206, 204, 205 kopmyc Ne 5, CaxI'V.

[Tpubops! 1 o6opynosanue: npoektop Tpson EB-S6.

Okpan HacteHHBIH ScreenMedia Goldview 183x244cm, MW, 4:3, moanpykxeHHbBIN, 4-yT.

I'paduueckuii mnanmet Wireless Pen Table A5 (Graphire Bluetooth) (CTE-630BT3)/



HoytOyk 15,6 ASUS X58Le.

VYHUBEpCANbHBI IOTOJOYHBIA HACTEHHBIM KOMIUIEKT Paramount, cocrodmui wu3
KperuieHusHuTanru 42-65.

®otoanmnapat uugposoii Konika Minolta.

Okpan Ha mtatuBe Draper Consul 178x178.



K paboueii npozpamme npunacaromes:

IMpuaoxenne 1 — PoHA OUECHOYHBIX CPEACTB MJIA MPOBEIACHUS ATTECTAllMU YPOBHS
c(OpPMUPOBAHHOCTH KOMIIETeHITU I o0yJaromxcs o JTUCIUTLIINHE (Monynio)
(paspabamvisaemces 6 6ude omoenbHo2o QOKymenma);

Mpuioxenne 2 — Meroauyeckue yKazaHusi Uisi OOydYalONIMXCS TI0 OCBOCHHIO
JTUCITUTUIAHB (MOJTYJIIS).

(Memoouueckue yxazanus 051 00YHAOWUXCS NO OCBOCHUIO OUCYUNTUHBL (MOOYIS) MOV
Ovimb  npedcmasnenvl 8 6ude U0AHHLIX NeYAMHLIM U (Ulu) DJIeKMPOHHbIM CHOCODOM
MemoouyecKux papabomox co CCblIKOU Ha Aa0pec IeKMPOHHO20 Pecypca 8 8uoe peKOMeHOayull
00YUarOWUMCs NO U3YYEHUIO PA30eN08 U mem OUCYUNIUHBL (MOOYIS) VKA3AHUeM 21d8, paz0eios,
napazpagos, 3aoau, 3a0aHutl, Mecmos u m.n. U3 PeKOMeHO0BAHHO20 CNUCKA TUMepamypul.)



YTBEPXJIEHO
[Tporokon 3acenanus kadeapsl
Ne oT

JIUCT UBMEHEHUI

(HUsmenenuss u oononnenuss 6 PII[ enocamcs exceco0Ho u o@opmasiomcss 6 OAHHOU
Gopme. Hzmenenus gHocamcs 3aMeHOL OMOENbHbIX TUCMO8 (CMapblil IUCH NPU IMOM YEBEHHBIM
MapKkepom nepeuepkusaemcs, d HOBbll JUCH C UBMEHEHUeM CMEeNniepoM NpPUKaibleaemcs K
pabouell npoepamme (Xpanumcs Ha Kagheope), 6 snexkmpornHot gopme PII] oondxcna 6vims
AKmMyanu3upo8aHHoll 6ce20d, m.e. ¢ BHECEHHbLIMU USMEHEHUSMU.

Ilpu  Hanuuuu 601LUI020 KOMUYECNBA USMEHEHUll U HONPABOK, 3aMmpYOHAIOUIUX
NOHUMAHUE, BO3HUKWUX 6 CEA3U C USMEHEeHUeM HOpmamusHou 6azvl BO u opyeum npuuunam,
nposooumcs noauwiil nepecmomp PII/] (m.e. svinyckaemcs noeas PII/]), komopas npoxooum éce
Cmaouu NPoBepKU U YmeepIHcOeHUs).

B paboueit mporpamMmme (Mooysie) TUCIUTUTHHBI

(Hazsanue OUCYuniuHbol)
110 HAIIPABJICHUIO TTOATOTOBKHU (CHEYUATIbHOCMU)

Ha 20 /20 y4eOHBIN TOA

1.B BHOCATCA CICAYIOINEC N3MCHCHUA:

(anemenm paboueti npocpammoi)
| ;

2.B BHOCSTCS CIEAYIONINE U3MEHEHUSI:
(anemenm paboueti npocpammoi)

3.B BHOCATCA CIEAYIOIINE U3MEHEHMUS:

(anemenm pabouell npoepammol)
3 ;

CocraBureinb MTOATHUCH pacmndpoBKa MOIMUCH
nara

3aB. kadempoii MOAMHCH pactmudpoBKa MOAIUCH



