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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. eau AMCHUIMIHHBI

dopMHUpOBaHUE CIIOCOOHOCTH MOHUMATh (PU3UYECKYIO CYHNTHOCTH MPOIIECCOB U YMEHHUE
HNCITIOJIb30BAaTh OCHOBHBIC 3aKOHBI (I)I/I3I/IKI/I HpI/I I/I3y‘ICHI/II/I CHeI_[KprOB, CHOCOGCTBySI TEM CaMbIM
60.]'[66 FJ'IYGOKOMy IIOHUMAaHHUIO U OCMBICIINMBAHUIO 3TUX JUCHHUIIJINH.

1.2. 3agauu ocBOeHMA TUCHUILIHHBI

dopMupoBaHUE CIIOCOOHOCTHU BBITIONHSATH PAacUeThl (PU3NUYECKUX MAPAMETPOB MPOIIECCOB
C pa60‘lI/IMI/I TCJIaMHU TCIIJIOBBIX MAIlIUH C y‘IéTOM IIpOoLECCOB TCHHOMaCCOO6MeHa; (bOpMHpOBaHI/IC
TBOp‘-IeCKOI‘O MBINIJIICHUA, 06’beI[I/IHeHI/Ie (bYHI[aMeHTaJIbeIX 3HaHHI>i OCHOBHBIX 3aKOHOB H"
METO/J0B (PU3MUECKUX HCCICAOBAHHUH, C MOCIEAyIomeld 00paboTKON M aHAIM30M pPe3ybTaTOB
I/ICCJ'IGI[OBaHI/If/'I; q)OpMI/IpOBaHI/Ie HABBIKOB CaMOCTOSTCIIBHOT'O HpOBeIIeHI/ISI TeOpeTI/I‘-IeCKI/IX nu
OKCIICPUMCEHTAJIBHBIX (1)I/I3I/ILI€CKI/IX PICC.]'ICI[OB&HPIIZ.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HuctumnuHa «Termnogusnkay OTHOCHTCS K AMCHUIUIMHAM 0a30BOWM 4YacTH
osoka b1.

3. HEPEYEHD IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMU/SI 11O
JUCHUIIJINHE
IIportecc wm3ydenus gucuumuiiHbel  «Temnodusuka» HampaBieH Ha
dbopMUpOBaHUE CIICTYIOMIUX KOMIICTEHITHMN:
OK-10 - cmtocoOHOCTBIO K ITO3HABATEILHOU AEITEIILHOCTH
OIIK-5 - TOTOBHOCTBIO K BBITIOJTHEHUIO MTPOPECCUOHANIBHBIX (DYHKIIUNA TpH
paboTe B KOJIJICKTUBE

Pe3yabTaThl 00yueHUs, XapaKTepu3youme

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETCHIIUH
OK-10 3HAaTh  3aKOHbl TEPMOJMHAMUKM W  OCHOBHBIE  YPaBHEHHS
TepMO,HI/IHaMI/IKI/I; METOAbI TepMO)lI/IHaMI/I‘{eCKOFO OIIMCAaHUA l'IpOI_leCCOB
B OJIHO- nu MHOTI'OKOMITIOHCHTHBIX CHUCTEMaAX, OCHOBHBIC

3aKOHOMCPHOCTH MMPOTCKAHUA TGHJ'IO(I)I/I‘IGCKI/IX IMponeccoB u
XApPaAKTCPUCTHUKU PABHOBECHOI'O COCTOSAHUA, MCETOAblI OIMCAaHUA
TeHJ'IO(I)I/BI/ILIeCKI/IX IIPONECCOB, TCPMOJMHAMUKY IIPOLICCCOB.

YMETb Beimonnsate OCHOBHEIE pacu€rhl; OIIpENIENATh
TEPMOAUHAMUYECKHAE XapaKTEpPUCTUKU padounx Tell 51
TEIIO(U3NUECKUX CBOMCTB BEIIECTB; MPOTHO3HPOBATH BIUSHUE
Pa3IUYHbIX TEIIO(U3NUECKUX (PAaKTOPOB HAa pABHOBECHE B 3aMKHYTBIX
U Pa3OMKHYTBIX CHCTEMaxX;, YCTaHABIMBATh TpaHHIBI OOIacTei
YCTOWYMBOCTH B CHUCTEMaX; OMPEACIIATh HANPaBICHHOCTh MpoIecca B
3alaHHBIX  HAYaJNbHBIX  YCJOBHSIX; TMPOTHO3UPOBATH  BIUSHUE
TEeMIIepaTypbl Ha CKOpPOCTh MpoIecca; o0o0mare U o0pabaThiBaTh
IKCIIEPUMEHTAIBHYI0 HH()OPMAIIHIO.

BJIAJIETh BeruucnenneMm TemuoBbIX 3(PQPEKTOB TemIopU3NIECKUX
MPOIIECCOB TPH 3aJaHHO TemmepaType B YCIOBHUSIX IOCTOSHCTBA
JaBJIeHUs WM 00beMa; 00paboTKoN rpaduuecknux 3aBUCUMOCTEHN IS
oTpesieNieH!s] HEKOTOPBIX (PU3NYECKUX BEIHYMH; PACUeTOM JIaBICHUS
HACBHIIIEHHOTO W TMIEPerperoro Iapa W €ero HCIOJIb30BAHUS UL
MOJTyYeHHUsT MEXaHWYEeCKOM paloThl; HCIIONb30BAaHUEM CIIPAaBOYHOMN
JUTEPATYPHI.

OIIK-5 3HaTh Buzapl TermooOMeHa, mMpUMEHsieMble CIIOCOOBI M YpPaBHEHUS




nepeaadn TCIJIOThI, MCXaHU3MBI X IPUMCHCHU

YMCTbBBIOIHAT OCHOBHBIE pacy€Tsl; OIIpEACIATD
TEIJIOMAaCCOOOMEHHBIE XapAKTEPUCTUKU BEIIECTB; IPOrHO3UPOBATH
BIMSIHUE PA3JIMYHBIX TEIUIO(U3NYECKUX (aKTOPOB Ha paBHOBECHE B
3aMKHYTBIX M Pa30MKHYTBIX CHCTEMaX; YyCTAaHABIMBATb I'PaHULIBI
obnacTeil ycTOWYMBOCTH B CHCTEMax; OINpPEIENATh HAIPABICHHOCTb
mporecca B 33JaHHBIX HAYaJIbHBIX YCIOBUAX; IIPOTrHO3UPOBATH
BIMSIHME TEMIIepaTypbl Ha CKOpPOCTh Ipolecca; 0000mare U
00pabaTpIBaTh SKCIEPUMEHTATBHYIO HH()OPMAITUIO

BJIAICTh Bbruncnenuem mpoueccoB Imepefadyd TEIUIOThl U
pa3NMYHBIX ~BHJIAX TEIUIOOOMEHa; 00paboTKoW  TpaduuecKux
3aBHCHUMOCTEH nepegadu TEIUIOTHI B TEII000MEHHOM
000OpyIOBaHUM; ONpEEICHUEM HEKOTOPBIX (U3UYECKUX BEIMYUH
ONpeAEAIUINX MpolLlecC MepeHoca TEeIIOThl;, HCIOIb30BAHUEM
CIIPaBOYHOU JIMTEPATYPHI.

4. OBBEM JUCHUMIIJINHBI

OO61ast Tpy10€MKOCTb TUCHUILTUHBL « Terodusukay cocTaBiseT 4 3.e.
Pacnpenenennie TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHast ¢gopma o0yueHust

. Bcero | CemecTpbl

Bunbr yueGHOM paboThI HACOB z
AyauTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom uncne:
Jlexu 18 18
[TpakTueckue 3anarus (113) 18 18
JlabopaTtopusie pabotsl (JIP) 18 18
CamocTrosiTesibHasi padoTa 90 90
Buasl mpoMeXyTOYHON aTTECTALIMH - 3a4YET C + +
OIICHKOM
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 144 144
3a4.e]. 4 4

5. COAEP) XAHUE JUCHUIIJIMHbBI (MOOYJIsI)
U pacnpeaeieHue

5.1 Copep:xxanue pa3iejoB JUCHUIINHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouHasi popma o0yueHust

Ne HanmeHoBaHuE TEMbI ConepxaHue paszena Jlexn Tpax Jlag. CPC Beero,
/1t 3aH. 3aH. qac
1 |Texuuueckas [Ipenmer u 3a1aun TEXHUUECKOH
TEpPMOANHAMHUKA - HAYKa O |TepMOJMHAMHKH, CBSI3b C IPYTHMMH HaAyKaMH
3aKOHOMEPHOCTAX Y pOJIb IIPU U3YUEHHHU CIIELHATIbHBIX 4 2 4 14 24
NPEBPAIICHHS SHEPTHH. JTUCITUILTHH. TepMOIHAMHYSCKUN METO/, ,
ypaBHEHHE COCTOSIHHS UJICATLHOTO ra3a.
2 |3aKoHBI TEXHUUECKOH IIepBblit 3aKOH TEPMOAMHAMUKU.
TEPMOTUHAMUKH. Ontanbnus. BHyTpenHss sHeprus. Padora u
[Iporeccrl ¢ upeanpHBIME  |TEIUIOTA B IIporiecce. BTopoit 3akoH 4 2 4 14 24
ra3aMi U KpyroBbI€ IIHKIIBL. |TepMOIMHAMUKA. DHTPOTHS. ['a30BbIe
nukibl v ux KIT/T..




3 |Peanbnsie ra3pl. Bogsnoit | Peanbuble rassi. Bogssoii nap. Vicreuenue.
nap. Mcreuenue. Hpoccenuposanue. Ilapocunossie u
JpoccennpoBanue. XOJIOJWJIHBIE UKIIbI. BriaxxHblil BO3aYyX. 4 2 4 14 24
ITapocunossle u
XOJIOJIWITHBIE ITUKJIBL.
Biiaxxsblil BO311yX.
4 |Bunp! TeroobMeHa. Bugp! TermooOmena. TennonpoBOAHOCTS,
TemnonpoBoaHOCTS, KOHBEKTUBBIHBIH TEMI000MEH, TEIIOBOE
KOHBEKTHBBIHBIH U3ITydIeHHE. 2 4 2 16 24
TEII000MEH, TEIUIOBOE
H3Iy4EHHE.
5 CHI0KHBIA TEIUIOOOMEH. CrnoxHsiil TerutoooMeH. Termtonepenaya 2 4 2 16 24
Temonepenayua.
6 |TemnooOMeHHbIC TennooOMeHHbIe anmapathl. Bunsl pacuera
anmnaparsl. TeMI000MEeHHOTO ammapara. IIpsMoTok, 2 4 2 16 o4
MPOTUBOTOK U MEePeKpECTHRIN TOK. CpenHuit
Jiorapn(MUIECKHI TeM IepaTypHbIH HAIop.
Hroro| 18 18 18 90 144

5.2 Ilepeuenb 1a00paTOPHBIX padoT

VYKaxxute rnepeveHsb 1abopaToOpHBIX padoT:

JlaGoparopnas pab6ora Nel «Ompenenenue  cpenHer  0OBbEMHOM
TEIJIOEMKOCTH BO3/yXa MPH MOCTOSTHHOM JIaBIICHUN.

Jlaboparopnas pabora No2 «MHccienoBanue MpoOIECCOB BO BIIAXKHOM
BO3/IYXE».

Jlabopatopnas  pabora  Ne3  «OKCHEpUMEHTAIBHOE  OMPEICIICHUE
TEIUIONPOBOHOCTH TETUIOU30JISILIMOHHBIX MaTepuagoB METOJI0OM
UUAJTUHIPUYECKOTO CIIOS.

JlaGopatopHass pabora Nod «l3yueHue TEIUIOOTAQUYH TOPU3OHTAIBLHOIO
MUJIMHAPA TPU CBOOOAHOM KOHBEKIIUU B HEOTPAHUUYEHHOM O0BEMEY.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IJITAHOM OCBOCHHE JUCIMIUIMHBI HE
MpeaycMaTpUBaET BBIMIOJHEHHWE KypCOBOTO MpoeKkTa (paOoThl) WIM KOHTPOJIBHOU
paboTHI.

7. OHEHOYHBIE MATEPHAJIBI JIS1 ITPOBEJEHUSA
IMPOMEXYTOUYHOMN ATTECTAIIUU OBYUYAIOIIIUXCH 11O
JAUCIHUIIJIMHE

7.1. Onucanue moka3zaresjieili U KpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBbIX 3TANax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHUW M MEKCECCHOHHOW aTTECTalUU
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH).

Pe3yabTaThl 00y4eHus,
Kommne- XapakTepu3sylolme Kpurepun
P PH3YIOI purep ATTecTOBaH He arTecTroBan
TeHI U chopMHpPOBaHHOCTE OllEeHUBAHUA
KOMIIeTCHI MU
OK-10 3HAThb 3axoHbl | AKTHBHAs paboTa Ha NpakTHYeCKUX |BpimosnneHune padot B| HepsimosHeHne
TEPMOIMHAMUKHU U |3aHATHUAX, OTBCYACT Ha CpOK, pa60T B CpOK,
OCHOBHBIE ypaBHEHUS TCOPETUICCKHUE BOIIPOCHL




TEPMOAMHAMUKU; METOAbL

MIPEeyCMOTPEHHBIN B

MIPEeyCMOTPEHHBIN B

TEPMOANUHAMUYECKOTO pa60'{I/IX pa60qHX
OMHCAHMs  TIPOLECCOB B porpaMmmax mporpaMmmax
OJTHO- u

MHOTOKOMITOHEHTHBIX

CHCTEMax; OCHOBHEIC

3aKOHOMEPHOCTH

HPOTEKaHHs

TemIo(hUIecKux

HPOLIECCOB "

XapaKTEePUCTUKH

PaBHOBECHOTO

COCTOSIHUS, METO/IBI

OITHCaHHs

TEeIIO(PHU3NIECKIX

HPOIIECCOB;

TEPMOAUHAMHUKY

HPOLIECCOB.

yMeTh BoinonusTs [Penienue cTanapTHbX Brmonaenne pador B[ HebimonueHne
OCHOBHbIE PacUETHI; [IpakTUUECKUX 3a1a4 CpOK, padoT B CPOK,
ONpenesATh MIPEAYCMOTPEHHBIN B [[Ipe1yCMOTPEHHBIN B
TEPMOINHAMHUYECKHE paboumx paboumx
XapaKTePUCTHKU pabounx NporpaMmax nporpaMmax
TeN W TEeIIO(PHU3NIECKUX

CBOMCTB BEIIIECTB;

HPOTHO3HPOBATH BIHSHHE

Pa3IUYHBIX

TeI0(QU3NIECKUX

(haxTOpOB HA paBHOBECHE

B 3aMKHYTBIX "

Pa30MKHYTBIX CHCTEMax;

YCTaHaBIMBaTh T'PaHULIEI

oOmacTelf ycTOWYHBOCTH

B CHCTEMax; OIPEACIATh

HanpaBJICHHOCTb

mporecca B 3aJaHHBIX

HAaYyalbHBIX  YCJIOBHSIX;

MPOTHO3UPOBATH BIUSIHUE

TeMIIepaTypel Ha

CKOPOCTh nporiecca;

00001maTh "

00pabaTsIBaTh

9KCHEPUMEHTAIBHYIO

HH)OPMAIIHIO.

BIAJCTh Bolurcnenuem [Pelienre IPUKIAIHBIX 38124 B Brmonaenne pador B[ HebimonHeHwe

TEIIOBBIX a¢dexToB
TEIO(QU3NISCKUX
MPOLIECCOB NPH 3aJaHHOI
TeMIepaType B YCIOBHSX
MOCTOSIHCTBA  JIaBJICHHS
i o06beMa; 00paboTKO
rpaduIecKux
3aBHCHUMOCTEH hibee
OIpeeNeHNUs
HEKOTOPBIX (U3UUECKUX
BEJIMYHH; pacueTom
JAaBJICHUS HACBIIICHHOTO
¥ TIEPErpeToro mnapa u ero
HCTIOB30BAHHS JUIS
HOTyYEeHUS
MEXaHHYEeCKOH  paboTEI;
UCTIOB30BaHIEM
CIPAaBOYHOM JTUTEPATYPBI

[KOHKPETHOI MpeaMeTHOI o0racTu

CPOK,
IIPEelyCMOTPEHHBIN B
pabounx
IporpaMmax

paboT B CpoOK,
IIPelyCMOTPEHHBIN B
pabounx
nporpammax

OIIK-5

3HaTh (IIEPEHOCHUTCS U3

AxTHBHas paboTa Ha NPAKTHYECKUX

Brmmonuenue pador B

HeBrimonnenne

pasnena 3 paboueit SaHATUSX, OTBCYACT Ha CPOK, paboT B CpoK,
MPOTPaMMBbI) TCOPCTHICCKHC BOLPOCH MIPEAYCMOTPEHHBIN B |IpeyCMOTPEHHBIH B
pabounx pabounx
Iporpammax nporpaMmmax
yMeTh (MepeHocHuTCs:  |Pemenne crannapTabix BemonHenne pabor 8|  HesbimonHeHue




u3 pasjena 3 paboueil [NpakTuyecKux 3amaq CPOK, paboT B CPOK,
HpOrpaMMBbl) IIPEAYCMOTPEHHBIH B |IpeyCMOTPEHHBIH B
pabounx pabounx
Iporpammax porpaMmmax
BIIaAETh (IIEPEHOCHUTCS [Pelenne MpuKiIaaHbIX 3a/a4 B Bemonaenue pador B| HeBbimonHenue
u3 paszzena 3 paboueil [KOHKPETHOM HpeaMeTHOMH 06IacTH CPOK, paboT B CpOK,

TIPOTPaMMBEI)

NIPEAYCMOTPEHHBIN B

NIpEAYCMOTPEHHBIN B

pabounx
Iporpammax

pabounx
porpaMmmax

7.1.2 JTan npomMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbpTaThl MpOMEXyTOUHOIO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 5 ceMecTpe
Ui O4HOM (popmbl OOyueHHs, 5 cemecTpe s 3a04HOM (opMBI OOyUEHHUS MO
YeThIPeX0aIJIbHON CUCTEME:

«COTIIUYHO»,
«XOpOoUIO»,

«KYOOBJICTBOPHUTCIIBHO»
«CHCYAOBJICTBOPHUTCIILHO)).

Komme-
TEHIHUA

Pe3yabTaThl 00y4eHus,
XapaKTepH3ylouue
copmMupoBanHoCTH
KOMIIETEHIIUH

Kpurtepun
OLlCHUBAHUS

OT1Jan4yHO

Xopowo

Ynosia.

Heynosu.

OK-10

3HATh 3aKoHbBI
TEPMOJTUHAMHUKH U
OCHOBHBIE ypaBHEHHS
TEePMOANHAMHUKH;
METOIbI
TEPMOANHAMUIECKOTO
OIMCAHUS TIPOLIECCOB
B OJTHO- u
MHOTOKOMITOHEHTHBIX
CHCTEMax; OCHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHHS
TermmoGuIecKux
MPOIECCOB u
XapaKTePUCTUKU
PaBHOBECHOTO
COCTOSIHUS,
OTUCaHHUs
TEIO(QU3NIESCKUX
MPOILIECCOB;
TEPMONHAMUKY
MPOIECCOB.

METOIBI

AxTHUBHas paboTa
Ha TPaKTHYECKUX
3aHATHAX,
OTBEYacT Ha
TEOPETHIECKUE
BOIIPOCHI

Brmonaenne
Tecta Ha 90-
100%

Brmonaenne
Tecta Ha 80-
90%

Brmonaenne
Tecta Ha 70-
80%

B Tecte
menree 70%
TIPaBHIIHHBIX
OTBETOB

BemonaAaTh
pacyéTs;

YMETH
OCHOBHBIE
OIpEeeNATh
TEepMOIMHAMHUYECKHE
XapaKTePUCTUKU
pabounx  Tenm u
TEIIO(PHU3NIECKIX
CBOIfcTB BEII[ECTB;
MPOTHO3HPOBATH
BIMSIHAE  PA3IHYHBIX
TETO(QU3NIECKUX
¢axropos Ha
paBHOBecue B
3aMKHYTBIX
Pa30MKHYTBIX
CHCTEMax;
YCTaHaBIIMBATDH
rpaHumbl  obmacreit
YCTOMYMBOCTHU B
CHCTEeMax;
OIpEIEIATh

Pemmenne
CTaHIAPTHBIX
[IPaKTHYECKUX
3amaq

3agaun
peIIeHBI B
[TOJIHOM
o0beMe H
MOJTyYEHBI
BEpHbBIC
OTBETHI

IIponemoncrp
HMPOBaH
BEPHBIU X0,
pelIeHus BCex,
HO HE IOJIyY€eH
BEPHBII OTBET
BO BCEX
3ajadax

[Iponemonctp
HMPOBaH BEPHBIN
XOJ pelIeHNs B

OOJBIIMHCTBE

3a7aq

3agaun He
peIIeHBI




HaIlpaBJICHHOCTH
nporecca B 3aJaHHBIX
Ha4YaJIbHBIX YCJIIOBUSAX,
IIPpOTHO3HUPOBATh
BJIMSTHUC
TeMIIEpaTypbl Ha
CKOPOCTB  IIPOLIECCa;
000011aTh u
o0pabaTeIBaTh
OKCIICPUMEHTAJIBHYIO
UHDOPMALIHIO.
BJIAJCTh Pemenne 3amaun ponemonctp | [Ipomemonctp | 3amauu He
Bbranciennem NPHKIAJHBIX 33124  pelIeHbI B HpOBaH MPOBAH BEPHBIH |  PEILICHBI
TCIIOBEIX (G (EKTOB g KOHKpETHOH MOJIHOM BEPHBIM X0l | XOA peuieHus B
TEMIOUIMICCKIX |ppenverroit o0beMe U |pemeHust Beex,| OONBIIMHCTBE
fpoueccos TPH 6 racTu MOJy4YEeHbl |HO HE NOJy4eH 3a1a4
3alaHHOM .
BEpHBIE BEpHBIN OTBET
TeMneparype B
YCIIOBUSX OTBETHI BO BCEX
IOCTOSHCTBA 3afiaqax
JaBJICHUS nimn
obbeMa; 00paboTKO
rpadMuecKux
3aBUCUMOCTEH I
onpeneaeHus
HEKOTOPBIX
(huzmyecKux
BCINYHH, pacueTom
JIaBIICHHSI
HAaCBINICHHOI'O n
Ieperperoro mapa u
€ro HCIIOJIb30BaHUA
JUIA TIOJTYYEHUA
MEXaHUYECKOH
paboTsr;
HCIIOJIb30BAHUEM
CIIPABOYHOM
JIUTEPATypbl
OIIK-5 (3nath (mepeHocurcsi|AkTusHas pabota | Beimonnenue | Beimonnenue | BoimonHenue B tecre
u3 pazgena 3 Ha MPAaKTHIECKUX | Ttecta HA 90- | Tecta Ha 80- Tecta Ha 70- menee 70%
paboueii SaHATHAX, 100% 90% 80% MPaBHIILHBIX
MPOTPaMMBbI) OTBeHACT Ha OTBETOB
TECOPETUYECCKUE
BOIIPOCHI
YMETb Pewenne 3anauun IIponemonctp | IIponemonctp | 3amauu He
(meperocurcs u3 CTaHIapTHRIX pelIeHsl B HUpOBaH MPOBAH BEPHBIN |  pEILEHBI
pasnena 3 paboueii [IPAKTHICCKAX MOJTHOM BEPHBIA X0/ | X0 pelieHus B
TIPOTPaMMBEI) safiad o0beMe M |pelIeHus BceX, | OONBIIMHCTBE
MOJIy4EeHbl |HO HE MOJYy4eH 3a1a4
BEPHBIC BEPHBII OTBET
OTBETHI BO BCEX
3aadax
BJIAJETH Pemenne 3amaun IIponemonctp | IIpogemonctp | 3amaum He
(TIlepeHOCHUTCS U3 [IPUKIAJHBIX 3aa4| PEIIEHBI B HpOBaH WPOBAaH BEPHBII |  pemIeHbI
pa3zmena 3 paboueil [B KOHKpeTHOI TTOJTHOM BEPHBIA X0J | XOJ peIIeHus B
MIPOTPaMMBI) NpeaMETHON obveMe u  |pemieHus BceX,| OOJIBIIMHCTBE
o0nactu MOJY4YEeHbl |HO HE NOIy4eH 3a1a4
BEpHBIE BEPHBINA OTBET
OTBETHI BO BCEX
3ajauax
7.2 IlpumepHblli mepedYeHb OLEHOYHBIX CpeAcTB (THIOBBIE

KOHTPOJIbHBbIE 32JaHUSl MJIM HHbIe MaTepuajbl, HeO0OX0AUMbIe IS OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO



1. HazoBuTe TepMHUYeCKHe MapaMeTPbl COCTOSIHUS.

a) macca, TNIOTHOCTD, YACIbHBIN BEC

b) maBnenue, yneabHblii 00beM, TEMIIEPATypa

C) paboTa, TEeIIOEMKOCTb, TEIIOTa

d) monekynspHas Macca, 00beM, Ta30Basi IOCTOSTHHAS

2. YPaBHeHI/Ie COCTOAHMSA NACAJTBHOIO ra3a

a) B -Vi=P Vs

P _m
by F2 P2
c) PV =mRT

L =R T In-2
d) !

3. Uemy paBHa padoTa B H30XOPHOM Hpoluecce?

f

L=m:-R-T -1[11\'—_2
a) Vi

by L=0

¢) L=m P (Vy- V)

L =- — (P] 'Vl - P2 V:p)
K=1

d)

4. Yemy paBHO KOJIHYECTBO TEILVIOTHI B aI1a0aTHOM npouecce?

a. 4=¢y (Tr-Tq)

b. a=0

C. q=cp (Iz2-11)
q=R T -I11i

d. P2

5. CMech KUAKOCTH M BOASIHOTO Napa HA3bIBAETCH:

a) CyXHM HACBHIIIIEHHBIM MapOM;

b) meperperbim mapowm;

C) BIIQKHBIM HEHACHIIIIEHHBIM MTAPOM;
d) BJa’KHBIM HaCBIIIEHHBIM TIAPOM.

6. B MOMEHT IOJTHOT0 MCIIAPEHMS KMIKOCTH AP HA3bIBACTCH:



) BJIQKHBIN HEHACKIIICHHBIN T1ap;
b) cyxoii HaChIICHHBIN Tap;

C) meperpeThlii map;

d) cyxoii HachIIIEHHBII map.

1. Hpouecc nepeaavdu Tenjaa 0T OAHuX MaTepuaJdbHbIX TEJI K APYIr'UM B Oﬁ].lleM
CJIydac Ha3bIBACTCH:

a) TEeIJIOBBIM H3JIyYeHHEM;
b) TemmooTnaueii;

C) TEIIOMPOBOIHOCTEIO;

d) Teruronepenavei.

8. UHTEeHCHBHOCTh KOHBEKTHBHOTI'0 TEILIOOOMEHA OIICHUBACTCHA:

a) k03 durmeHToM TerIonepeaaym;

b) ko3¢ huIUEeHTOM MOTIIOIICHNUS;

C) k03 PUIIHEHTOM HHTEHCUBHOCTH TEIIOOOMEHA;
d) ko3 punEeHTOM TEMIT00TAAYH.

9. Kputepuii HyccesbTa siBiIsieTcs:

) KpUTepreM TUAPOTMHAMHYECKOTO TT0100u¢e;
b) kpuTEepuemM TEMIOBOrO NOIO0OHSI;

C) kpurepueM aud y3n0HHOTO MOT00NS;

d) kpurepueM Harpepa Tela.

10 IIpu KOHCTPYKTHBHOM pacyeTe TeNJ000MEeHHbIX aNlMapaTOB NOBEPXHOCTH
TeNJI000MEeHAa onpee/isieTcsl U3 YPABHECHUS:

_ (1]

a) Knon 'A‘L'p

F =Q ‘Rpon

b) At(‘p T :
_Q

C) knon (t - ‘2) 't;
_ ()]

d) a-(tor = tyg)

7.2.2 IlpuMepHBIii IepeyeHb 3aJaHUI VI pellleHus] CTAHAAPTHBIX 32/1a4

1.YpaBHeHue cocTossHUA naeaabLHoro raza. Kianeiipoua — MenjaeseeBa:

pv=R,T

rze p — nasieHue, [la, v-ynenpHbiil 00beM(OTHOIIICHHE 00bheMa BEIIECTBA K €ro



Hxc
R,= U -ra3oBas NOCTOSHHAs AaHHoro rasa | k¢ K| R, =8314
yYHUBepcallbHasl ra30Bast IOCTOsIHHAsl, H — MoJIsipHas Macca BellecTBa (Macca
¢ Ke

Motk Kloib

Fikla
Maonb- K

OJIHOT'O MOJISI BEIIECTBA)

b=y _E
Jlnst mo6oro nponecca 1 -2 P2 *va Tz

2.0npeaesieHne TEMI0EMKOCTH:

Tem0éMKOCTBIO TeJla Ha3bIBAETCS KOJIMYECTBO TEIIOTHI, HEOOXOAUMOE IS
dg Axe
M3MeHeHus ero Temnepatypel Ha 1 Kic= dI | K

Ypasuenue Maiiepa: ¢, - ¢, = R, r1ie ¢,,¢, — MacCOBbIE TEINIOEMKOCTH IIPH
IOCTOSTHHOM JIaBJICHUU U TIPU OCTOSTHHOM 00BEME.

3.BHyTpeHHSIH IHEPTHUA HacaJIbLHBIX I'a30B. (I)OprI nepeaavdu SHEeprum:

BuyTtpenneit sneprueii U (J>k/Kr) 175 ueanbHbIX ra30B HA3bIBAIOT KHHETHYECKYIO
DHEPIUIO IBMKEHUSA MOJEKYI. OHa 3aBUCHT TOJIBKO OT TEMIIEPATYPBI U IIOITOMY
ABJIAETCS (PYHKUMEN COCTOSHUA ra3a. VI3MeHeHne BHyTpEHHEW SHEepruu pu
MIEPEXO/IE U3 OJHOTO COCTOSIHUS B IPYro€ BCETJa PAaBHO PAa3HOCTU MEXKY €€
3HAQYEHUSMH B KOHEYHOM M Ha4aJbHOM COCTOSIHUSX HE3aBHCUMO OT ITyTH, 10
KoTOpoMmy coBepiuajcs nepexoa: Au= ¢, (T,-Ty).

BHyTpeHHss sHEprus paboyero Tejia U3MEHsETCsl IPU Nepeiaye SHEPTUU IPYroMy
Tey, KOTOpasi MOKET MPOUCXOIUTh IByMs criocobaMu: B (popMe TeIJIoThI U B
¢opme padoThlI.

B ¢opme TemnoThl sHEprus nepeaaeTcs oT 0ojee HarpeToro K MEHee HarpeToMy.
KomnuecTBo sHEepruu, nepeaanHoi B GopMe TEII0ThI OT OJHOTO TeJa K APYroMy,
Ha3bIBaeTCs KOJAMYeCcTBOM TemaoThl — Q [Ix], 1 [Tk =1 Hxm.

B ¢opme padoThl 3Heprus nepenaeTcs Npyu U3MeHEeHuU 00bEMa paboyero Tena.
[Ipu 3TOM KOJIMUYECTBO NIEPEAAHHOM SHEPTUU Ha3bIBaeTCs padoroid — A [[Ix].

(I R 4.Pabora nedopmanmu. Paboyas auarpamma
: TCPMOJAVMHAMHYCCKOTO Mporiecca.




¥

.-dl
Ap = T:!-.pb

Pa6oTa pacimpeHus raza ‘iz 0ToOpaxkaeTcs Ha TEPMOIMHAMUYCCKOH PV
JrarpaMMe TUTOIIAIbIo T0JT KPUBOM Mpoliecca.
[TosTOMy pv auarpaMmma Ha3bIBaeTCs padoUei.

=T ds.

T S5.Yneabnas surponus. TemoBas nuarpaMmma
TePMOJIMHAMHYECKOI0 Nporecca.

YaeabHOM JHTPONMEH HA3bIBACTCS OTHOIIIEHUE
MPUpPAILICHUS KOJIMYECTBA TEIJIOTHI K TEMIIEpaType, MpU

dq

KOTOPO# mpousonuio 310 usMenenue: ds= T . Orcrona dg

Temora mpouiecca 1-2 paBHa IO O] KPUBOH Mpoliecca pH ero
U300pakeHuu B TS - KOOpJMHATAX.
[ToaTomy TS - nuarpaMma Ha3bIBa€TCS TEILIOBOM.

6.11epBblii 3aKOH TEPMOAMHAMHUKH:

"Temnora, NMOABENCHHAS K CHUCTEME, PACXOIyeTCsl Ha HM3MEHEHHUE BHYTPEHHEU
HHEPrUU CUCTEMBI U cOBEepUIEHUE paboThl':q = Au + A,

7.Huka Kapno:

4 q,
RERRARAR!

¢
T; = const

Tp =const

ey

HHJ,HH

ITokaxkuTe Ha qUarpamMmax padoTy IuKiIa A,
T4, Ty, KOIMUECTBO NOJABEAEHHOTO U
OTBeNEHHOTO Temia d; U qp. KII/I nukna.

A g1 4o ds TE
N = q1 = d1 =1—- @ T,

8. IIpouecc mapoodpa3oBanusi B hs
—nuarpaMme:

h — sHTanbmMs
V = const — uzoxopa,;
p = const — uzo0apa;

T = const — u3orepma.




9. Tem10BOM MOTOK 4Yepe3 MJIOCKYI0 CTEHKY:

3akoH TenonpoBoaHOCTH Dyphbe: TernnoBoi MOTOK MPONOPHUOHATICH
rpajiueHTy TeMIEepaTyphl U IJIOIIAIA CEUCHHUS, MEPIEHANKYISIPHOTO HAMPABICHUIO
TEIJIOBOTO MOTOKA

Bm ‘

A — K0>()(PUIMEHT TEMIONPOBOJHOCTU MaTepuana | M*K |,

O - TOJIIIMHA CTEHKH, M;

tert, ter2 - TEMIIEPATYPBHI HA TOBEPXHOCTSIX CTEHKH, °C.
g

Temnosoe conporuBieHue cTeHkd R pappo R= 4

S

MK
Em

10. 3aK0oH KOHBEeKTHBHOI0 Temi1o00Mena Heortona-Puxmana:

KonmuecTBO TEMI0ThI MPY KOHBEKTUBHOM TEIUIO0OMEHE TIPSIMO TIPOTIOPITUHOHATTEHO
Pa3HOCTH TEMIIEPATYP MOBEPXHOCTH TeNA t; U OKPYKAFOIICH CPEJIBI ty:

q = oter - )
e o - ko3 durpent temmooraaun [Br/(M°K)]

11. Kpurepuii Hycceabra:

rie lo — onpenensromuii pa3mep (JMHa, BBICOTA, THAMETP), A —
K02 PHUITMEHT TETIONPOBOTHOCTH.

12. 3akoH Termooomena usiayyenuem Credana-boabumana:

2

[ToBepXHOCTHAS TNIOTHOCTh TIOTOKA MHTETpaJIbHOTO U3ny4eHus E(Bt / M)
4.
npornopurananbHa T



E=860T4.

_ -8 2 14
rae o, = 5,67x10" Bt/(M” K") — uznyuaTenbHas CriocoOOHOCTh aDCOIOTHO YEPHOTO
TeNa, € - CTETNICHb YEPHOTHI.

13. Tensionepenaua yepe3 MHOTOCJI0HHYIO CTEHKY:

2’3 KoaddurmenT remonepenayu s TIIOCKOW CTEHKA

% Z/ N BBIUKCIISIETCS 110 hopMyIie
X 1
7 - 1 6 1
277 NN —_—t
a, A o
~d bz 1

k= R

Em
A — ko3 puuueHT TennonpoBogHoctu | MFE |

0 - TOJIIIMHA CTCHKH, M;
2
o - ko punuent temwnootaaun [Bt/(Mm” K)]
7.2.3 IlpuMepHbIii epeyeHb 3aJaHU I pelieHus1 MPUKJIATHBIX 32124

1. BHyTpeHHsist 3Heprusi Tena Macco 1 Kr npu ero nogbeme Ha 1 M (yckopeHue

2
cB0OOIHOTO Masienrs 10 m/c”, BHEIIHKE YCTIOBUS HE U3MEHSUIHCH, TPEHHUEM BO3IyXa
MO>KHO TIpeHeOpeyb )

a) He H3MEHHJIACh.

b) yBenmuuinach Ha 10 Jx.
C) ymenbIunachk Ha 10 Jx.
d) yBenmumnachk Ha 20 Jx.

2. JlaHbl OAMHAKOBBIE MAcChl BOJIbI U BOJSTHOTO TIapa, HaXOIAIIMEeCs MPU

0
temriepatype 100 "C u HopMansHOM aTMocepHOM faBiaeHuu. X BHyTpeHHUE
SHEPIrUu

a) OJIMHAKOBBI.

b) BHyTpeHHsIsI SHEPTHSI BOABI OOJIBIIIE.

C) BHYTPEHHSSI YHEPIUsl BOAbI MEHbIIIE.

d) Heo0xomauMbI TONOJHUTEIbHBIE CBEACHHS.

3. BHyTpeHHs1s1 9HEpTHsl aTOMAapHOTO KMCJIOPO1a Maccoii 32 Kr mpu TeMiepatype 27
°C npubGnusurensHO paBHa

a) 7,4 MJIx.



b) 640 xJ]x.
©) 3,7 MIIx.
d) 125 x/Ix.

4. Ilpu yBennuenun oObema raza ¢ 20 i1 10 40 1 (ipu MOCTOSHHOM JaBJICHUHN)
BHYTPEHHSISI SJHEPTUs ra3a

a) yBEIMYUTCS B 4 pasa.

b) yBeJMYUTCS B 2 pa3a.
C) YMEHBIINTCS B 4 pasa.
d) YMEHBIIUTCS B 2 pasa.

5. Ione3nas pabota, coBeplilieHHAs UAcaTbHBIM Ta30M 3a UK (puc.l), paBHa

a) 4 JIx.

b) 4-10° JIxk.
c) 400 k.
d) 6-10° JIx.

6HpI/I HN30TCPMHUUCCKOM CKAaTHUU BHYTPCHHAA SHCPI'HUA rasa...

a) YBEIUIHBACTCSI.

b) YMEHBIIACTCS.

C) He U3MEHSIeTCSl.

d) OTBET HEOTHO3HAYCH.

7. IlepBbIit 3aKOH TEPMOJIMHAMUKY JIJI aaquadaTHOro mpoiiecca (A - pabora rasza)
UMeeT BUJI.

a) AU = Q-A.
b) AU = -A,
C) AU = Q.
d) Q=A.

8.KonnuecTBo TemIoThl, KOTOpOE HEOOXOIMMO COOOUTUTH a3y KOJIUYECTBO
BEIIECTBa KOTOPOTO V, Ul U30XOPHOTO HarpeBaHus Ha AT paBHO

a) Q = (3/2)vRAT.
b) Q = cvAT.
C) Q = (5/2)VRAT.
d) Q = VRAT.



9.BHYTpeHHSIsI SHEPIHs apa IPU €ro KOHJIEHCAIHH
a) yBEINYMBAETCA.
b) ymenbinaercs.
C) HE U3MEHSICTCS.
d) HEoOXO0IUMEBI JOMOIHHUTEIbLHEBIC CBEACHUS.

10. MaxkcumanbHOe 3HaUYeHHE KOAI(PGHUIIMEHTA IOJE3HOTO IACHCTBUSA, KOTOPBIU

MOJKET MMETh HjealibHasl TEIUIoBas MalllMHa, €CJIM TeMIlepaTypa HarpeBartels ee
0 0

527 “C u temneparypa xosoawibHuka 27 “C, npuOIU3UTEIbHO PaBHO

a) 95 %,
b) 63 %.
c) 50 %.
d 67 %.

7.2.4 TlpumepHbIii mepevyeHb BOIMPOCOB JIsS MOATOTOBKHM K 3a4eTy C

OLICHKOM

1. TepmoauHamuKa - HayKa O 3aKOHOMEPHOCTSIX IPEBPAILCHUS SHEPTHM.
TepMoaMHaAMHUYECKUN METO/.

2. Pabouee teno. Kakue BeliecTBa UCMOIB3YIOTCSA B KAUECTBE pabOUUX TEN U
[IOYEMY.

3. UneanbHble U peabHbIE Ta3bl.

4. OCHOBHBIC ITApaMeTPhl COCTOSIHUS padouero Tena. OnpeneIeHus U ¢ TMHUIIBI
V3MEpPEHUS.

5. TepmoamHamuyeckas cucrema. TepMOAMHAMUYECKUNA MPOLIECC.

6. 3akoH uneansHoro rasa ( boins - Mapuorra , ['eii - JIroccaka , [1lapns , ABaraapo
).

7. YpaBHEHUE COCTOSIHUA UACATBHOrO ra3a . GU3ndecKkuil CMbICI ra30BOM
MTOCTOSIHHOM.

8. Ilonsarue o razopoit cmecu. OTauyue B crocodax 3aJaHusi ra30BOM CMECH OT
OJIHOPOJIHBIX T'a30B.

9. IMapuuansHoe AaBnenue . OnpeneneHue napuruaibHOro AaBjieHus. MaccoBbIi U
00BEMHBIN COCTaB CMECH.

10. Yto Takoe TemI0EMKOCTh, €€ BUJIbI, €AMHULIBI U3MEPEHUS, COOTHOILICHHSI.

11. U3oxopHas u uzobapHas TemioéMKOCTh. Y paBHeHHE Maiiepa.

12. Ot Kakux nmapaMeTpoB U KaK 3aBUCUT TEIII0EMKOCTh. [locTosiHHAs
TENJI0EMKOCTD.

13. IlepemenHas TermnoéMKocTs . Korma B pacuerax moiab3yroTcsi IEPEMEHHOM
TENJI0EMKOCTBIO.

14. CpenHee n ICTUHHOE 3HAYEHUE TEIIIOEMKOCTU. OnpeiesieHne KOJIu4ecTBa
TETJIOTHI.

15. Yro Takoe BHyTpeHHss dHeprus. Kak onpeaensercs n3MEHEHUE BHYTPEHHEN



16.

17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.

41.

HHEPIUU UACATBHOTO U PEATBHOIO rasa.

Tepmoaunamuueckas padora. OnpeneneHue paboThl B IpoLeccax Mpy MOMOIIU
P,V - nuarpammel.

[TpuBectu GopMyIUPOBKY MEPBOIrO 3aKOHA TepMOAUHAMUKHU. OOBICHUTD
CMBICJI AaHAJTUTHYECKOTO BBIPAYKEHHS ITOTO 3aKOHA.

OHtanbnus. PU3N4YECKUN CMBICI U YUCIIEHHOE 3HAUYCHHUE.

OOpatumeblie U HeoOpaTuMbIe poriecchl. [Ipsimbie 1 00paTHbBIE, pABHOBECHbBIE U
HEPaBHOBECHBIE.

Onucath U30XOPHBII NPOLECC UACATBHOIO ra3a, CAENIATh €r0 aHAIU3.
JlnarpamMmbl ©30XOPHOTO MPOLIECCA.

Omnucatpe n300apHbIN MPOLIECC UIEATBHOIO ra3a, cIejaTh €ro aHaIN3.
Jnarpammbl ©300apHOTO TpoIlecca.

Onucath M30TEpMUYECKUI MTPOLIECC WAEATBHOTO Ia3a, ClIeJIaTh €ro aHaIN3.
JlnarpaMMbl H30TEPMHUYECKOTO IPOLECCA.

Onwucatb aguo0aTHBINA MPOLECC UJICATBHOIO I'a3a, CAENATh €ro aHAJIN3.
Juarpammbl aAno00aTHOTO Ipolecca.

Onucatp MOJIMTPONHBIN ITPOLIECC HACATBHOIO ra3a, clIejaTh €r0 aHAJIN3.
JlnarpaMMBbl IOJIMTPOITHOTO ITpoLiecca.

Onwucatb Kpyrosele npouecchl. 1300pa3uts B juarpammax.

[IpoBecTn aHaJIN3 KPYrOBOTr0 TEPMOJMHAMUYECKOTO ITpolecca. TepMudecKkui
KIIJ] n xonoaunbHbIi KO3 (ULUEHT.

Onucare npsamon nukin Kapao u cnenars ananu3 tepmuyeckoro KITL nukina.

Onucats oOpatHbiii Uk KapHo U caenath aHaau3 X010 UILHOTO
ko3 unreHTa.

CyImHOCTb BTOPOro 3aKOHA TEPMOJUHAMUKHI U €r0 OCHOBHBIE ()OPMYITHPOBKH.

Kakast (pyHKIMS Ha3pIBAa€TCS SHTPONUEHN U €€ Ha3HAYCHUE.

Haznauenue u npuHIumn paboTsl KOMIpeccopa.

Teopernueckast UHAMKATOPHAS AUarpaMMa MOPIIHEBOTo KoMmmpeccopa. Eé
(bu3HYeCcKuil CMBICT.

N3oTepmuueckuil mpouecc cxkaTus B komnpeccope. PaboTa cxxaTus u Teriora
BBIJICIISIBIIASICS B IPOLIECCE CHKATUSL.

AnmnabaTHbIi IpoLecc cxxatus B komnpeccope. Pabora cixatus u Temnora
BBIJICIISIBIIASICS B IPOLIECCE CHKATUS.

[TonutponHbIi IpoLiece cxkaTusl B KoMmrpeccope. PaboTa cxxatus u Temiora
BBIJICIISIBIIASICS B IPOLIECCE CHKATUS.

MeTton cpaBHEHUS Ipoliecca CKaThs B OJHOCTYIIEHYaTOM KOMIIPECCOPE.
[Ipenmy1iiecTBO U HEAOCTATKH MPOLECCOB CHKATHSI.

MHuoroctynenuarsii kommnpeccop. M300pakeHue npoiiecca cxaTus B
TyarpaMMax, IperuMyIlecTBO U HEAOCTATKH.

Krnaccudukarus u npuHIMT 1eWCTBYS IBUTAaTEIeH BHYTPEHHETO CTOPAHMS.

N306pa3uts B quarpamme P,V u T,S - u gath onucanne nukia JIBC ¢
IIOJIBOJIOM TEIUIOTHI Ipu V=CONSt.

N306pa3uts B quarpamme P,V u T,S - u gath onucanne nukia JIBC ¢
IIOJIBOJIOM TEIUIOTHI Ipu P=const.

N306pa3uts B quarpamme P,V u T,S - u nath onucanue mukia JIBC co



42.
43.

44,
45.

46.
47.

48.

49.

50.

51.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.

72.

CMEIIAHHBIM TOABOJAOM TEIUIOTHI.

Meton cpaBuenus IBC.

[TpunnunuansHas cxema ['TY. M3006pa3uts muki B tuarpammax P,V - T,su
JIaTh OMKMCAHUE MPOIIECCOB, IpoTeKatromux B ['TY.

YpaBHEHHUE COCTOSIHUS PEATIBHOIO ra3a U €ro UCCIEAOBAHUE.

BopsiHoit nap - kak pabodee Teno U TerioHocuTe b, OnpeneneHue u
0003HaYeHNEe PA3HOBUIHOCTEH BOJISIHOTO Tapa.

YpaBHEHHE BOASHOTO I1apa U €r0 UCIIOIb30BaHUE IIPU IPAKTUYECKUX PacUETaX.

MN300pa3utk 1 onucath NpoIEecchl HarpeBa BOJIbI 10 TOUKU KUTICHUS,
napooOpas3oBaHue U neperpes napa B P,V - nuarpamme.

MN300pa3uTk 1 onucath NpoIECcChl HarpeBa BOJIbI O TOYKH KUTICHHUS,
napooOpa3oBaHUE U Meperpes mapa B T,S - auarpamme.

Omnwucarh MOCTpOCHKE 1,S - AMArpaMMbl BOJISTHOTO Tlapa. OxapakTepu3yiTe ee
OCHOBHBIE JIMHUH U 00JIaCTH.

OOBsicHUTE, 32 CUET YEro YBEIMUYMBACTCS KUHETUYECKAsI SHEPTHS CTPYHU U
CKOPOCTb UCTEUCHUS U3 CYKUBAIOIIETOCS COILIA.

Jns  yero npumensiercsa coruio JIaBans U npuBEIUTE METOJIMKY pacyera
CKOPOCTH UCTEUCHUS BOJSIHOTO Iapa u3 coruia JlaBais.

UYro Takoe npoccenupoBaHue. Y paBHEHHUE IIPoLiEcca APOCCEINPOBAHMS.

Oddexr Ixoynsa-Tomcona. [Ipumenenne npocceupoBaHus B TEXHUKE.

Y CTpONCTBO M MIPUHLIAI IEUCTBUS IMAPOCUIIOBON ycTaHOBKH. LIk Penknna.

Cnoco0s! noBeimenus KITJI mukna Penkuna.

[IpomexyTouHbIi IEperpeB napa. [ [puarHel MpoMeKyTOYHOTO ITeperpesa napa.

PerenepatuBHBIN TUKII TAPOCUIIOBON YCTAHOBKH.

TennodukamoOHHBIA HUKI APOCUIIOBON YCTaHOBKH.

[Tapo-koMIipeccopHas X0JIOAUIbHAS MAILIMHA.

AOcopOImoHHas X0JIOUIbHAS MaIlIFHA.

Braxxusiit Bo3ayx. AOGCOIIOTHAS U OTHOCUTEbHAS BIIAYKHOCTh BO3AyXa.

Brnarocozaepsxanue BnaxHoro Bo3ayxa. OObICHUTE MPOIIECC HArpeBa BIAKHOTO
BO3/yXa U CyIlku MaTepuaina B |,d - nuarpamme BiIaKHOTO BO3/IyXa.

3HavueHue Teronepeaadyn B Texuuke. Mlctopuueckoe pa3BUTHE HAYKHU.

OcHOBHBIE CTIOCOOBI TIEPEIaYu TETUIIOTHI.

Meto1bl U3ydeHUs TEMIONEPEaAYH.

I'panuent Temnepatyp. [IIOTHOCTE TEIIIOBOTO MOTOKA.

3akoH @ypre. Ero ananutudeckoe BolpaxkeHue u onpenenenue. Koadduiment
TETUIONTPOBOHOCTH.
TennoBoM MNOTOK W IUIOTHOCTH TEIUIOBOTO IOTOKA 4YEpe3 OMHOCIOMHYIO
IJIOCKYIO CTEHKY TEIJIONPOBOIHOCTBIO.
TennoBOM TMOTOK MU IUIOTHOCTh TEIUIOBOTO ITOTOKAa YEPE3 MHOTOCIOMHYIO
IIJIOCKYIO CTEHKY TEIJIOIPOBOIHOCTHIO.
TerioBol MOTOK W IUIOTHOCTh TEIUIOBOTO ITOTOKA YEPE3 OJHOCIONHYIO
HWIMHAPUYECKYIO CTEHKY TEIIONPOBOIHOCTHIO.
TeruioBo MOTOK W IUIOTHOCTH TEIUIOBOTO IOTOKA Y€pe3 MHOTOCIONHYIO
HWIMHAPUYECKYIO CTEHKY TEIIONPOBOAHOCTBIO.
KOHBEKTHBHBIN TETIOOOMEH, KaK COBOKYITHBIM TPOIECC KOHBEKIUU U
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TEIIONPOBOJHOCTH.

CB00OO/1HAsI U BBIHYK/IEHHASI KOHBEKIIMSL.

dopmyna HeroToHa - Puxmana , KoaphUIMEHT TEII00TaauH , €T0 (PU3NUSCKHUI
CMBICIL.

JlamuHapHbId U TYpOYJNEHTHBIN pPEKUM TEUEHHS KHUIAKOCTH M €ro CBS3b C
TEII00OMEHOM.

OCHOBBI T€OpHUH MOAOOUS .

[TonoOuble sBneHus. [Ipu3Haku u CXOACTBA.

OCHOBHBIE TTOJIOKEHUS TEOPHUH TTOTO0HS.

Kputepuu nogoOus. [lonarue o TenioBom noao0uu.

TermnooTnaya npy TEIOBOM JBHKEHUH KUIKOCTH.

Temnnootnaya npu JaMUHAPHOM JBHKEHUH KUAKOCTU B TpyOax U KaHamax.

TennooTmaua mpu TypOyICHTHOM JBIKEHUHU KUIKOCTH B TPyOaxX U KaHAJIax.

TenooOMeH mpu MPoI0JIbHOM OMBIBAaHUH ITy4YKa TPYO.

TemnooTaaya nmpu MOMEepeYHOM OMBIBAHUU OJITMHOYHON TPYOBI.

Tennoornaya mpu NONEpeYHOM OMBIBAHUH IIAXMATHOTO U KOPUAOPHOIO MyYKa
TpyO.

TemnooOMeH npy KOHJEHCAIUH.

TennooOMeH npu KUTIEHUH.

Temooomen uzinydeHueM. OCHOBHBIC TIOHATHS U OIIPEICIICHUS.

Jlydeuncnyckaemasi ClioCOOHOCTH TeJl.

3akoH lInaHka.

3akoH Buna.

3akon Ctedana - bonbimana.

3akoH Kupxroda.

3akoH Jlambapra.

JlyuucThlil TEII000MEH MEXKy IIIOCKUMH MapajlieTbHBIMU TIACTUHAMH.

JIlyducThIif TETIIO0OMEH MEXK Ty TeIaMHu ITPOU3BOJIBHOM (POPMBEL.

DKpaHbl U UX IPUMEHEHHUE.

TerioBoe U3y4yeHue ra3os.

[ToHsiTHE CIOXKHOTO TETIIOOOMEHA.

[Ipeobitajanrie KOHBEKTUBHOM COCTABJISIONICH B CII0KHOM TEINIOOOMEHE.

[Ipeobnamanuie Ty4UCTON COCTABIISIIONICH B CIOKHOM TETLLIOOOMEHE.

[Tonsartue o termonepenade. KoadgduiueHt termonepeaadn.

Termnonepenaya yepes3 MIOCKYIO OJTHOCIOWHYIO CTEHKY.

Temnonepenaya yepes MIOCKYH0 MHOTOCIIOMHYIO CTEHKY.

Temnonepenaya yepe3 UMIMHIPUIECKYIO OJTHOCIIOMHYIO CTEHKY.

Temnonepenaya yepe3 NMIMHAPUIECKYIO MHOTOCIIOWHYIO CTEHKY.

Tennosas nzossiius. Kpurnuecknii 1naMeTp TEIUIOBOM M30JIALIMH.

Ha3nadeHnue u mpuHIUT IEUCTBUS TETUIOOOMEHHOTO arapara.

Bunbl pacuera TermiooOMEHHBIX anmapaTos.

YpaBHEHHUE TEIIIOBOTO OajaHca.

Temnnonepenayda B TEIJI000MEHHOM ammapare.

N3menenue temMnepatypbl pabounx >KUIKOCTEN BIOJb TOBEPXHOCTH HArpeBa B

TEITIOOOMEHHOM armapare.



113. CpenHuii TeMIiepaTypHbIil HAOp IpH NPSIMOTOKE U IPOTUBOTOKE.
114. Cpenuuii TeMIiepaTypHbIii HAIIOp IpU MEPEKPECTHOM TOKE.

7.2.5 IlpumepHBblii NepevyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHY
He npenycMoTpeHo y4eOHBIM TIIaHOM

7.2.6. MeToauka BbICTABJIEHMS  OIEHKH TP  TNPOBeAeHHH
NPOMEKYTOUYHOM aTTecTAlMU

3a4€T C OLEHKOW MPOBOJUTCA IO TECT-OMJeTaMm, KaKIbld M3 KOTOPBIX
conepkut 10 BompocoB u 3amauy. Kaxaplii mpaBuIbHBINA OTBET HA BOIIPOC B TECTE
oueHuBaercs 1 Oaiiom, 3amada orenuBaetcss B 10 6amioB (5 GamioB BepHOe
pelieHre u S5 6ayyIoB 3a BEpHBIM O0TBET). MakCUMalbHOE KOJIMYECTBO HAOpaHHbBIX
6amos — 20.

1. Ouenka «HeynoBieTBOPUTENbHO» CTABUTCA B CIIy4ae, €CIU CTYIEHT
HaOpas MeHee 6 0asIoB.

2. Onenka «Y JOBJIETBOPUTEIBHO» CTABUTCS B Cllydae, €ClId CTYJEHT HaOpas
ot 6 1o 10 6amoB

3. Onenka «XopoIio» CTaBUTCA B CiIydae, eciu cTyneHT Ha0pai ot 11 go 15
OaIIOB.

4. Ouenka «OTIUYHO» CTaBUTCS, €CIU CTyAeHT Habpan ot 16 mo 20 6amios.)

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

KonTtponmpyemsie pa3aeinst (TeMbl) Kon . |HamMeHOBaHWE OLIEHOYHOTO
Ne /i KOHTPOJIMPYEMOU
JTUCLUTUTMHBI cpeacTBa
KOMITETEHIIUU
1 Texnnueckas tepmoauHamuka —  [OK-10, OIIK-5 Tecr, 3ammTa 1a00paTOPHBIX
HayKa O 3aKOHOMEPHOCTSX pabor.
IpeBpaneHHs YHEPTHH
2 3aKOHBI TEXHUYECKOMH OK-10, OIIK-5 Tecr.
TepMoarHaMUKH. [Iponeccsl ¢
UieaIbHBIMH Ia3aMH U IIUKJIbI
3 PeanbHble ra3el. BogsHon nap. OK-10, OIIK-5 Tecr, 3amuTa 1a00paTOPHBIX
Hcreuenue. JIpoccennpoBanue. pabor.
[TapocusoBble U X0JIOANUIbHbIE
IUKJIBI. BaakHbIi BO3IYX.
4 Bune! TermooomeHa. OK-10, OIIK-5 Tecr, 3amuTa 1a60PATOPHBIX
TennonpoBOIHOCTD, pabor
KOHBEKTHBHBIH TEIIIO00OMEH,
TEIJIOBOE U3JIy4YEHHUE.
5 CH0HBIH TEmI000MeH OK-10, OIIK-5 Tecr.
6 TennooOMeHHbIE anmnapaTsl OK-10, OIIK-5 Tecr.

7.3. MeToauueckue MaTepuajibl, ONpeAesilONIAe  TNPoOUEAYyPbI
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH
TecTupoBaHue OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOM




CHUCTEMbI TECTHPOBAHHUA, JUOO C HUCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHU Ha
OymaxxHom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBepKa TeCcTa 9K3aMEHATOPOM M BBICTABISETCS OLIEHKA COIJIACHO METOIUKHU
BBICTABJICHUS OIICHKU NP MPOBEJICHUU ITPOMEKYTOUHON aTTECTAIUH.

Pemenne craHmapTHBIX 3a/ady  OCYUIECTBISIETCS, JMOO TMpPU TMOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 3314
Ha OyMakHOM Hocutelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IIPOBEpKAa pElIeHHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJIEHUS OLICHKU TP MPOBEJECHUU TPOMEKYTOUHOM aTTECTALIMH.

Pemenne npukiagHeIX 3adad  OCYWIECTBIIAETCS, JIMOO TPH TOMOLIU
KOMITBIOTEPHOM CUCTEMBI TECTHPOBAHUSA, JINOO C UCIOJIb30BAHUEM BbIAHHBIX 3a7a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEpKAa pEHIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU IMPOBEICHUH IPOMEXKYTOYHOM aTTECTALIUH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)
8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHSA
TUCHUNITIHHBI

1. Tennorexuuxa, ITox pen. B.H.JIykuna : Yue6. nocobue /. - 2-e u3n., nepepad. - M. :
Bercui. mk., 2004 r.
2. A.Il.backakos, b.B. bepr, O.K. Butt u ap. Terutorexuuka [lox pen. A.Il.backakosa :

VYueb. [Tocodue /. - 2-¢ uzn., mepepad. u nom. - M. : Dueproaromusnart, 1991 r.

3. B. U.JIykesnenko, B. I'. Crorueii, B. B. lllkupmuna. Teronepenaya : yue6. mocoowue /
- Boponex : BI'TY, 2005 r.

4. B.U. Jlykpsaenko, C.B. Jlaxun, B.I'. Crorueii., MY 64-2009. Meton. yka3. mo
nabopaTtopHbIM paboTam Ne 1 - 4 o kypey "Temnorexnuka" aist ctya. cnenuansHocteit 280103
"3amura B upe3BbiuaiiHbix cutyanusax" u 280101 "Be3omacHOCTh JKHU3HENEATEIHHOCTH B
texHochepe" ounoit popmsl 06yuenus / Kagp. TuOI'OBYUC - Boponex: BI'TY, 2009 r.

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYHIEeCTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca Mo AUCHHUIJIMHE, BKJINYAas
nepeyeHb  JHUIEH3MOHHOT0  NPOrPAMMHOIO  o0ecledYeHHsi, PeCcypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT « UHTEepHET», COBPEMEHHBIX
Nnpo¢ecCHOHANTBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

— Microsoft Office Word 2013/2007

— Microsoft Office Excel 2013/2007

— Microsoft Office Power Point 2013/2007

— DexTpoHHO-OnOMHoTeuHas cucteMa «IPRD0O0KSy (JIuieH3nOHHbII 10TOBOP
or 27.04.2020 Ne 6685/20 Ha mpemocTaBlieHHME JIOCTyna K
SJIEKTpOHHO-OMOMoTeunolt  cucreme  IPRbooks  (newckmrounTtenpHas
manensus) ¢ OO0 Kommanus «Ait Ilu Ap Meaua» (Hoctyn k 3BbC
IPRbooks. Temarnueckne KOJUICKIIMH M aallTAPOBAHHBIC TEXHOJOTHHU IS
muit ¢ OB3). Jlunen3uonusii jnoropop ot 28.08.2020 Ne 6941/20 na
Npe0CTaBICHUE JOCTYIA K 3JCKTPOHHO-OnOnmmoreunoi cucrteme IPRbooks



(meuckimountenbHas aunensus) (Joctym k D5C IPRbooks))

— DnekTpoHHO-OmOMoTeuHas cucrema «Jlans» (dorosop ot 16.03.2020 Ne
124 ¢ OO0 «2bC JIAHbY)
— DJEeKTPOHHO-OMOMMOTeYHasT cHUcTeMa «YHUBEpPCUTETCKass Oubnmoreka

OHJIAH)

(doroBop ot 06.03.2020 Ne 32-02/20 00 oka3aHuu

uHpopMmarmonnsix yciyr ¢ OO0 «HexkcMenuay).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIsA
OCYHECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLHECCA
Jljs IpoBeIeHUs JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHI He00X01uMa ay JUuTOpHs,

OCHAIICHHAA BUACOIIPOCKTOPOM, AHarpaMmMaMi U CIIpaBOYHBIM MAaTCPUAJIOM

TGHJ’IOCI)I/ISI/I‘IGCKI/IX CBOMCTB ra3oB U BOISIHBIX ITAPOB.

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAIOLUXCS 110

OCBOEHMUIO JIUCIUAIIJIMHBI MOAYJIA)

[To gucnumiune «Temnodusuka» YUTAIOTCS  JIGKIUH, TPOBOISATCS
MPAKTUYECKUE 3aHATHS U JTJabOpaTOpHBIE PAOOTHI.

OcCHOBOM M3y4Y€HHUs] JUCHUIUIMHBI SBISIIOTCA JIEKIWH, HA KOTOPBIX
u3JlaraloTcs HauboJee CyIIeCTBEHHbIE U TPYAHbIE BOMPOCHI, a TAKKE BOIPOCHI, HE
HaIle/IInue OTPAXKEHUS B Y4eOHOU JTUTEpaType.

JlabopaTopHbie pabOThI BBIMOJIHSIOTCS Ha JabOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMH, TPUBEJICHHBIMHU B YKA3aHHIX K BBIMIOJHEHUIO PabOT.

Bun yuebnbix
3QHATHI

,HeﬂTeHLHOCTLCTyHCHTa

Jlexuusa

Hanucanme KkoHcIEeKTa JEKIUIl: KpaTKo, CXEMaTHUYHO, IOCJIEI0BAaTEIbHO
(buKCUpOBaTh OCHOBHBIE IOJIOKEHHS, BBIBOABI, (HOPMYIUPOBKH, 000OLICHNUS;
[IOMeYaTh Ba)KHbIE MBICIIH, BBIICIATH KIIIOUEBBIE CIIOBa, TepMUHBL. [IpoBepka
TEPMHUHOB, MOHATHI C MMOMOIIBIO SHLIMUKIIONEINH, CIIOBApEH, CIPABOYHUKOB C
BBIIIMCBHIBAHUEM TOJIKOBaHHUI B TeTpaab. OO03HaYeHHE BOIPOCOB, TEPMUHOB,
MaTepHuasa, KOTOPbIE BbI3BIBAIOT TPYAHOCTH, IOMCK OTBETOB B PEKOMEHyEMOM
mutepatype. Ecnu camocTosiTeNbHO HE ynaeTcsi pa3o0paTbcs B MaTepuale,
HE00X0AUMO COPMYJIHPOBATh BOIPOC M 3aJaTh MPENojaBaTeiio Ha JEKIUU
WJIM Ha TPAKTUYECKOM 3aHSATHH.

IIpakTrueckoe
3aHsATUE

KoHcnekTupoBanue peKOMEHIyeMbIX MCTOYHHKOB. PaboTa ¢ KOHCIEKTOM
JEKIWI, TOArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIpOCaM, HPOCMOTP
pexomeHayemon nurteparypsl. IIpocinymnBanue ayano- M BHEO3aIUCER 1O
3aJIaHHOM TeMe, BBIIIOJIHEHNE pacueTHO-TpapUUecKHX 3aJaHUi, pelIeHre 3a1a4
10 AJITOPUTMY.

JlaGopatopHas
pabora

JIaGopatopHble pabOThl MO3BOJISIOT HAYYUTHCS MPUMEHSATh TEOPETUYECKHE
3HAHUA, TOJYYECHHbIE Ha JIEKIMH NPU PEIIEHUU KOHKPETHBIX 3adad. YToObl
HauOoyiee pAlMOHANBHO M IOJHO HCHOJb30BaThb BCE BO3MOXHOCTH
1a00paTOpPHBIX MAJISl TOATOTOBKM K HHUM HEOOXOJMMO: clelyeT pa3odpaTh
JIEKLUMI0O TIO0 COOTBETCTBYIOIIEH TEME, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
pa3genoM ydyeOHHMKA, MpopadoTaTh JOMOJHUTEIBHYIO JIUTEpaTypy H
VCTOYHUKHU, PEIIUTH 331a4H U BBIIIOJHUTH PYrye MUCbMEHHBIE 3aJaHHUS.




CamMmocTosTenbHa
a1 pabora

CamocrosiTennpHass paboTa CTYJAEHTOB CIOCOOCTBYET TIyOOKOMY YCBOCHHS
y4yeOHOro  Marepuana W Pa3BUTUIO  HABBIKOB  CamMOOOpa30BaHUS.
CamocrosTenbHas padoTa MpeanoiaraeT caeIyIIne COCTABISIONINE:

- pabotra C TeKCTaMH: Yy4EOHHKAMH, CIPABOYHHUKAMH, JIOTIOJHUTEIHHON
JUTEPATypOi, a TAKXKe MPOPabOTKa KOHCIIEKTOB JICKIINH;

- BBITMOJIHEHUE JIOMAITHUX 33/IaHUH U pacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSTEIIBHOTO U3YUYCHUS;

- yuacTHe B paboTe CTyIeHYECKUX HayYHBIX KOH(PEPEHINH, OMMMITHAL;

- TOJITOTOBKA K MPOMEKYTOYHOH aTTECTAIUH.

[ToaroroBka k
MPOMEKYTOYHOMN
aTTeCTalluu

T'oTtoBUTBHCA K HpOMG)KyTO‘-IHOfI arrecrauu  CJICAYyCT CHUCTCMATUYCCKH, B
TEYCHHE BCEro cemecTpa. MHTeHCHBHAs MOArOTOBKAa [OJDKHA HA4aThCs HE
MIO3/IHEE, YeM 3a MECSAL-IIoNITOpa 0 IIPOMEKYTOYHOM arrecranuu. [laHHbIE
nepes] 3a4eTOM C OLEHKOM, 3a4eTOM € OLIEHKOM Tpu AHA 3(Q(EeKTUBHEE BCEro
HCIIOJIB30BATh JUIs IOBTOPEHUS U CUCTEMATHU3alMi MaTepHaa.




Jluer permerpaunn usmenenwnii

nn

[Mepetuens BHOCHMEIX HIMEHEHMH

JHara
BHECCHMA

H3MeHeHHHA

IMoanucs

Axtyanusuposan paanen 8.2 s
$aCTH COCTABa HCTIONB3YeMOro
AHUCHIHOHHOTO NPOTrPAMMHOrO
obecneyeHns, COBPEMEHHBIX
npodeccHOHaTBHBIX 5a3 AAHHBIX |
CrIpaBOHbLIX HHPOPMALMOHHEIX
CHCTEM

30.08.2018

Axryannsuposan paisen 8.2 s
HACTH COCTABA HCTIONB3YEMOTO
AHUCHIHOHHOTO NPOrPAMMHONO
obecneueHns, COBPEMEHHBIX
npodeccHoBabHBIX Ga3 AaHHBIX 1
CIPABOMHBIX HHOOPMALMOHHBIX
CHCTEM

31.08.2019

AxTyanusuposan paizen 8.2 s
HACTH COCTABA HCMOABIYEMOro
JMUEHIHOHHOIO NMPOTrPAMMHOTO
obecnieyeHns, COBPEMEHHBIX
npodeccHoHanbHbIX 6a3 JaHELIX H
CNPaBOSHBIX HEQOPMALHOHHEBIX

CHCTEM

31.08.2020




