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Pabouas nmporpamma  gucuumiinHbl  «Temno- W XJTAJOTEXHUKA
paspaboraHa Ha ocHose DPI'OC BO 19.03.02 «lIpogykTel nuTaHus U3

PaCTUTENBHOTO CBHIPbs» YTBEPKACHHOrO MpukazoM MuHHcTepcTBa 00pa3zoBaHuUs
u Hayku PO 17.08.2020 r. Nel1041.
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Henabro ocBoeHus auciuiuiMHbl «Temno- W XJIaJOTEXHUKA» SBIAETCS
(opMHpOBaHHE KOMIUIEKCA 3HAHUH O pPa3BUTHUM MBILUIEHUS B HaIPaBICHUH
W3Y4YEHUS U MPABWIBHOMY MOHUMAHHUIO 33J]1ay, CTOSIIMX Iepe]] CIelruaIucTaMu
npu pa3pabOTKe M 3KCIUTyaTallMd CHCTEM TEIJIOOHEPrOCHA0KEHUS C Y4ETOM
DKOJIOTHYECKON, H3YyYEHUE TEOPETUYECKUX OCHOB XOJOAWIBHON TEXHHUKH,
TOIUJIMBHO-PHEPIE€TUYECKOW M HKOHOMHUYECKOW CUTyallud B CTpaHe, YPOBHA H
MIEPCIIEKTUB Pa3BUTHS OTPACIIH.

3agaun AUCUMILIUHBI

— YIPaBJICHHE TEXHOJOTMYECKUMHU MPOLECCAMU IMPOU3BOACTBA MPOIYKTOB
MATAHUS U3 PACTUTEIILHOTO ChIPhs HA MPEINPUATHH;

—  peanmM3anus ~ MEpPONPHUATHH 1O  MOBBILIEHUIO  3(P(PEKTUBHOCTH
IIPOU3BOJICTBA, HAINPABJIEHHBIX HA PALIMOHAJIBHOE HCIIOJIB30BAHUE U COKPAILECHUE
pacxoJ0B  ChIpbA, MATEpPUAJIOB, CHI)KEHHE TPYJAOEMKOCTH IPOU3BOJICTBA
MPOJYKIMH, MOBBIIIEHHE MPOU3BOJUTEIBHOCTH TPYAd, 3KOHOMHOE PacxXxoJOBaHHUE
YHEPropecypcoB.

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOY4YeHHUS 1O
IlI/ICHI/IHJII/IHe, COOTHECEHHbBIX C HJIaHI/IpyeMI)IMI/I pe3ynLTaTaMn
ocsoenusi OIIOII BO

B pe3yabrare ocCBOeHMSI IMCHUILVIMHBI (GOPMHPYIOTCH CJIeayrolme
KOMIIEeTEeHINHU:

VYK-1 — Crnoco0eH ocCymiecTBIATh MOUCK, KPUTHUECKUI aHalu3 ¥ CHUHTE3
uHhOpMAaIUU, TPUMEHSATh CHUCTEMHBIH TOAXOA MJIsi PEIICHUS MOCTaBICHHBIX
3ajay;

OIIK-3 — CrnocobeH MCnoyib30BaTh 3HAHUS MWHXKEHEPHBIX MPOIECCOB MpHU
pemieHny  MPOPECCHOHANBHBIX  33/lad M OKCIUIyaTalldd  COBPEMEHHOTO
TEXHOJIOTUYECKOT0 000PYI0BaHUS U IPUOOPOB.

3 Mecto nucuniuindbl B cTpykrype OIIOII BO

«Teruto- U XIamgoTeXHUKa» ABISIETCS MUCLMILTHHON 0a3oBoii yactu OITOII
BO moaroTtoBku oOyuaromuxcsi mo HampabieHuto 19.03.02 «IIpoaykTsl muTaHus
U3 PACTUTEIBHOTO  ChIpbsi», HampaBieHHOCTh «IIpoaykThl mnHUTaHUS U3
PACTUTEIIBHOTO CBIPHSI».



4 Oobem qucuuiuinHbl (108 yacos, 3 3a4eTHBIX €AUHUIIEI)

Bunast yueOHoli paboThI Obmewm, uacos
OuHas 3aouHas

KonrakTHas padora 59 -
B TOM YHCIIE:
— ayJUTOpHAs 110 BUAAM 56 i
y4eOHBIX 3aHATUI
— JIEKIIUHA 18 -
— MPaKTHYCCKUE - -
— nabopaTopHbIe 38 -
—— BHEAYIUTOPHAS 3 -
— 3a4eT - -
— 9K3aMeH 3 -
—— 3alIMTa KypCOBBIX paboT ) )
(IpOEKTOB)
CamocrosiTesibHas padoTa 49 i
B TOM YHCIJIC:
— KypcoBas paboTa _ )
(mpoekt)*
— MPOYHEC BHU/IBI 49 )
CaMOCTOSITEJILHOM PabOTHI

‘ Hroro no pucumMninue ‘ 108 -

5 Conep:xkanue JUCUUILIAHBI

[To uToram uzy4aemou TUCHUILTUHBI 00y4Yaromuecs CIal0T SK3aMeEH.
HucrunnHa u3ydaercss Ha 2 Kypce, BO 4 ceMmecTpe OYHOW (POpMBbI
oOy4eHusl.

CopepxaHue u CTPYKTYpPa JUCUHUILIMHBI 110 04HOI opme 00yueHMsI

% = Buabl yueOHo# padoThl, BKJIKOYAS
No s = = CaMOCTOSITEJIbHYI0 Pa00Ty CTYI€HTOB
; Tema. E“E 9 U TPYAOEMKOCTh (B 4acax)
1111 OCHOBHBIE BOIIPOCHI E 2 3 [Ipaktuueck | Jlabopatopn | CamocTosTte
2 2 © Jlexuun W€ 3aHATUS | BIC 3aHATHUS JBHAS
e = pabota
OcHoOBHBbIE
NOHATHSA VK-
TEIJIOTEXHUKH.
1. OCHOBHEBIE L
1 TIOHSATHUS u or-| 2 2 i 2 2
K-3
ompexaeneHus. 2.
[TepBsrit 3aKOH
TEPMOJIUHAMUKH.




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTeHIIUHN

Cemectp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlaGopaTtopn
bIC 3aHATHS

Camocrosate
JIbHASA
paborta

Bropoit 3aKOH
TEPMOJIMHAMHUKH.
H3onporeccer
HJICa]IbHOrO  Ta3a.
[TepBriit 3aKOH
TEPMOAMHAMUKH
TS TIOTOKA.

3. Hcrteuenue.
HpoccennpoBanue.
CBoiicTBa
peanbHBIX Ta30B.

4, Bona v BOISHOMI
nap.
XapakTepuCTUKH
BJIQYKHOTO BO3/TyXa.

OcHoBBI TEOpHUH
TenJioo0MeHa

1. OcHOBHBIE
IIOHATHS U
ONpeIETICHUS.

2. TemnepatypHoe
roJsie. Y paBHEHHUE
TETTOTIPOBOHOCTH
. CraunonapHas
TETUTONPOBOTHOCTh
yepe3 MIOCKYI0
creHKy. dakTopsl,
BIIMSIIOIIME Ha
KOHBEKTUBHBIN
TEIUIOOOMEH.

3. 3akon Hrerorona-
Puxmana.
TenmoBoe
W3JIy4YeHHE.

Temnonepenaua.
IIpumenenne
TEIJIOThI.

1. Tennonepenaua
4yepe3 TIOCKYIO
cTeHKy. Tumsl
TEIII000MEHHBIX
anmnapatoB Pacuer
TEIII000MEHHBIX
anmnaparos.

2. Ou3nyecKuit
MPOIIECC TOPEHUSI




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTeHIIUHN

Cemectp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICHTOB
U TPYA0EMKOCTBb (B yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlaGopaTtopn
bIC 3aHATHS

Camocrosate
JIbHASA
paborta

TOTLIMBA.

3. TermmooOMeHHbIE
anmapaTsl.
CriocoObl CyIIKH.

IMpoueccsl
MOJIyYeHUs
HHU3KHX
TeMIeparyp. 1.
Crioco0n1
OXJIAKICHMA.
Tepmo-
JTMHAMHYECKHE
OCHOBBI paboThI
XOJIOTMIBLHBIX
MaIlIiH.

2. [Ipomeccrl
MOJTYYCHUST HU3KHUX
TeMIeparyp.

3. CnocoObl
OXJaXKICHHS.
TepmoanHamMuueck
U AKII
XOJIOJUIBHBIX
MAallIMH. Pacuer
[UKJIa
XOJIOAUIBHBIX
MamH. [IpuHuumn
JNENUCTBUS MAapOBBIX
KOMITPECCUOHHBIX
XOJOAUIBHBIX
mamuH. Cucrema
OXJaXKICHHS
XOJIOOWIILHON
YCTaHOBKH.

Xo0J10ANJIbHBbIE
areHThbl
XJIAJOHOCHTEIH.
THnbI
X0JIOANJIbHBIX
MAIIHMH.
Komnpeccopsi
X0JIOAUJIbHBIX
MAIIIMH.

1. XomxomunpHbIe
areHTH U




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTeHIIUHN

Cemectp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICHTOB
U TPYA0EMKOCTBb (B yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlaGopaTtopn
bIC 3aHATHS

Camocrosate
JIbHASA
paborta

XJIaJIOHOCUTEIIH.

2. I[TopuraeBsie
KOMITPECCOPHI.
Poranmonurie
KOMITPECCOPHI.
BunrtoBbie
KOMITPECCOPHI.
Typbokommnpeccop
bl. ['a30BbIE U
BUXPEBBIC
XOJIOTUITHHBIE
MaIINHBbL.
Komnpeccrnonnsie
MapoBbIe
XOJIOTUITHHBIE
MaIINHBbIL.
AOGCOpOIIMOHHBIC U
COpOITMOHHBIC
XOJIOTUITHHBIE
MaIINHbL.
3.ITapoaxexTOpHbIE
XOJIOTUITHHBIE
MaITHHBL.

Tenj000MeHHbIE
anmaparsl
XO0JOAMIbHBIX
MAIIHH.
BcmomorarebHoe
obopynoBanmue. 1.
Konnencaropsi.
Hcnapurenu.

2.  Oxmaxparomye
prOOPEHI.
Bcmomorarensaoe
obopynoBaHue.
ABTOMaTHUYECKOE
peryaupoBaHue H
yIpaBJIeHHE.

3. Arperatbt
XOJIOIUITBHBIX
MaIluH 1
YCTaHOBOK.

OxJaaxaaeMble
COOpPY:KEeHUs 1
OXJIAKIAIOLIHE

VK-1;
OIl
VK-1;




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTeHIIUHN

Cemectp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

[IpakTrueck
Jlexun He 3aHITHSA

JlaGopaTtopn
bIC 3aHATHS

Camocrosate
JIbHASA
paborta

cpenbl
1. Knaccudukanms
XOJIOIUJIEHUKOB
JUUIS TTUIIEBBIX
MPOYKTOB.
Knaccudukanms
XOJIOIUIILHUKOB I10
Ha3HAYEHHUIO.
Knaccudpukanus
XOJIOAUIBHUKOB I10
IPYy30BMECTHMOCTH.
2. Oxutaxaarorue
CpeIbl, UX
CBOMCTBA U
MapaMeTphl.
l"azoo0paznas
OXJIAXKI1aroIIast
cpena. XKuakas
OXJIAXKTaroII[ast
cpena. TBepnas
OXJIaXKTaroIIas
cpena.

o
=
N
w

KoncTpykuuu
X0JI0AUIbHUKOB.
Tennosoii dasnaHc.
1. KoHcTpykiuu
XOJIOAWJIbHUKOB.
Hapyxuslie
orpakJaroiiue
KOHCTPYKIHUH.
Bnyrtpennue
Orpak/1arolne
KOHCTPYKITUH.

2.
Tennon3oaauruoHH
bI€ MaTepuabl.
IM'mpponszonsuronH
bI€ MaTepuabl.
3.TemoBoii 6amanc
OXJIQXk/1aeMOr0
MTOMEIICHUSI.
Cucremsl
OXJIAXKICHHS
XOJIOAUIIBHBIX
kamep. OTranuBaHue
CHETOBOM 1TyOBI.




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIETEeHIIUH
Cemectp

Buabl yueOHoi padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

[IpakTrueck
Jlexun He 3aHITHSA

JlaGopaTtopn
bIC 3aHATHS

Camocrosate
JIbHASA
paborta

Crnioco0s1 0TBOJA
TETUIOTHI OT
noTpeOUTENs
X0JIOJ1a.

Xo0J10aUJIbHOE
TEXHOJIOTHYeCcKOoe
o0opynoBaHme.

1. Dxonoruyeckue
ACIICKTHI
MIPUMEHCHUS
TEILJI0- U
XJIaJOTEXHUKH.

2. Bosnymiaeie
MOPO3HJIbHBIC
anmaparhl.
KonTakTHBIC
MOPO3HWIbHBIC
amnmaparhl.
CyOnuManuoHHbIe
CYLIUJIbHBIE
YCTaHOBKH.
TexHoIIOrnYecKue
KOHJTUIIUOHEPHI.
Oxnaknenne
BOJHBIM JIbJIOM.
JIppocomsHoe
OXJIaXKJICHHE.
Oxnaknenne
XOJIOOAKKYMYIISTO
paMu ¢ IBTEKTHKOM.
OxJaxxneHue
CYXUM JIbJIOM.
HcnapurensHoe
OXJIaXKJICHHE.

3. Binsaue
XO0JOJUIILHOU
TEXHUKHU Ha
YXYALICHHE
9KOJIOTHYECKOM
CUTYAallHU B MUDE.
[TepcniexkTuBbI
nepesojaa
XOJIOOWIILHON
TexHUKH Poccun Ha
9KOJIOTHYECKHU
YHCThIE paboyne

VK-1;
OIIK-3| 2




Buabl yueOHoi padoThl, BKIOYAS

2]
= =
w2
N s = = CaMOCTOSITEJIbHYIO Pa0OTy CTYJAE€HTOB
o
n; Tema. E‘E 9 U TPYI0EMKOCTb (B 4acax)
I OCHOBHBIE BOITPOCHI E 2 = [Ipaktrueck | Jlabopatopun | CamocrosiTe
S © Jlekuun W€ 3aHATUSL | bI€ 3aHATHUS JbHAs
o x pabora
TeJa.
N3yuenue
: YK-1;
MapoBOIo KOTJIa
Nzyuenue
KOHCTPYKIIMU YK-1;
11 | Bomonarpesarensuo |ONK-3| 2 - - 2 2
ro KoTjia
N3yuenue
KOHCTPYKIUU
PyE YK-1,
12 | TAPOKOMIIPECCHOHH |yyx 3| ) ) 2 2
0i1 XOJIOANIBHOMN
YCTaHOBKH
Uccnenosanue
pabodero mukIa
YK-1;
ast XOJIOJIUJIbHBIX
YCTaHOBOK
N3yuenue
i YK-1;
KOMIIpeccopa
N3yuenue
KOHCTPYKILUHU
6 g}fK . YK-1,
15 | @0copOIMOHHOH OIK-3| 2 ) ) ) 4
XOJIOAUIBHON
YCTaHOBKH
N3yuenue
KOHCTPYKITUU
gyK o YK-1;
16 | @ACOPOIMOHHOH OIK-3| 2 ) ) 5 4
XOJIOOWIILHON
YCTaHOBKH
Onpenenenve
Kod(urmeHTa VK-1;
17 | rermonposomuoctn  |OTK-3| 2 - - 2 4

CBIIIy4ero Marepuaa




% = Buabl yueOHoi padoThl, BKIOYAS

No 2 = = CaMOCTOSITeIbHYI0 padoTy CTY/1IeHTOB

o/ Tema. 2 5|8 U TPYAOEMKOCTD (B 4acax)

0 OcHOBHBIE BOIPOCHI E 2 5 [Ipaktrueck | Jlabopatopun | CamocrosiTe

S © Jlexuun W€ 3aHATUSL | bI€ 3aHATHUS JbHAs
o x pabora
Hccnenosanue
YK-1;

18 | TPOLECCOB BO OnK.3| 2 ) ) 2 4
BJIQKHOM BO3/yX€
3aKITI0YUTENBHOE VK-1:

19 | 3ansTme OINK-3| 2 - - 2 5
Bcero 18 - 38 49
DKk3amMeH 2 3

Hroro 18 - 38 49

6 IlepeyeHb y4eOHO-METOAMYECKOTO O0ecieYeH sl 1JIS
CaAMOCTOATEIbHOM PadoThl 00yYAOUIMXCH M0 JUCHUILIUHE

Mertoanueckue ykazaHus (J1s1 CaMOCTOSITEIbHON paboThI)

Temnno- U xnag0TexXHUKa [DIEKTpOHHBIN pecypc]: yuebHoe nmocooue/ C.B. byTtoBa
[m ap.]. — ONeKTpoH. TEKCTOBbIE JaHHbIE. — Boponex: BopoHexckui
['ocynapcTBennslii Arpapubii YHuBepcuteT uM. Mmnepartopa Iletpa Ilepsoro,
2016. — 248 c. — Pexxum poctyna: http://www.iprbookshop.ru/72842.html. — 5bC
«IPRbooksy.

2. TperbsixoBa, H.I'. Terno- u xmamorexHuka [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / H.I'. Tpetbsikoa, JI.B. JIudenuera, B.A. EpmonaeB. — DnekTpoH. naH.
— KemepoBo: Keml'Y, 2017. — 104 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/103933. — 5BC «JlaHby.

3. IIserkoB O.b. TeopeTHueckue OCHOBBI TEIJIO- U XJIAAOTEXHUKH. OCHOBBI
TEPMOJIMHAMHUKHA U TEIUIOMACCOTEepeHoca [DJEKTPOHHBIA pecypc]: ydeOHo-
meroaunueckoe nocobue/ LsetkoB O.b., JlanteB FO.A. — DNeKTpOH. TEKCTOBBIE
nanubie. — CII6.: YauBepcurer UTMO, MHCTUTYT Xojioga M OMOTEXHOJOTHM,
2015. — 54 c. — Pexxum nocryna: http://www.iprbookshop.ru/68171.html. — 5bC
«IPRbooksy.

/ MOHJ OLIEHOYHBIX CPEACTB VISl MPOBEICHU NMPOMEKYTOYHOM
arTecTaluu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMEM 3TanoB UX (JOPMUPOBAHHUS B
npounecce 0CBOCHHS 00pa3oBaTeIbHON IPOrPaMMbl



http://www.iprbookshop.ru/72842.html.%20–%20ЭБС
http://www.iprbookshop.ru/72842.html.%20–%20ЭБС
https://e.lanbook.com/book/103933.%20–%20ЭБС
http://www.iprbookshop.ru/68171.html.%20–%20ЭБС
http://www.iprbookshop.ru/68171.html.%20–%20ЭБС

Howmep cemectpa

Oransl HOPMUPOBAHUS KOMITCTEHITHIA MO TUCIUILTAHAM,
npakTukam B mporiecce ocsoenus OITOIT BO

VYK-1 — CnocobeH oOCylecTBIATh MOUCK, KPUTUYECKHA aHaJIU3 W CHHTE3
uHbOpMaIluK, MPUMEHSITh CHCTEMHBIN MOAXOJ1 JJIsl PeIICHUS] TOCTABICHHBIX 3a/1a4

2 Dunocodust
2 Craructuka
1 Maremaruka
1 ®dusnka
3 OCHOBBI HAYYHBIX UCCIICTOBAHHIA
3 MeTpoutorus
1,2,3 Xumus
1 Xumus (OCHOBBI OOIIEH M HEOPTraHUYESCKOH, aHATMTUYECKAsT )
2 XuMus opraHudecKast
3 Xumus (puzndeckas U KOJUTOHTHAS )
2,34 Texnuka u 06opyaoBaHue
2 DNEKTPOTEXHHUKA U ICKTPOHHUKA
4 Temno- 1 XJ1agOoTeXHUKA
4 [Tporeccsl u anmapaThl MUIIEBBIX MPOU3BOJICTB
4 O6opynoBaHue nepepadaThIBalONIUX IPOU3BOJICTB
3 [TpuknanHas MEXaHUKa U JETaTu MalluH
4 VYyeOHas mpakTHKa
2 O3HaKOMHTEIbHAS PAKTHKA
6,7 [Tpon3BoaCTBEHHAS MPAKTHKA
8 [TpenaumioMHas MpakTUKa, B TOM YUCIIE HAYYHO-UCCIIEeI0BATENbCKAs
pabora
8 [ToaroroBka K mpoleaype 3alUThl U 3aIIUTa BBITYCKHOM

KBaJIM(DUKAIIMOHHOM paboThI

OIIK-3 — CriocoOeH MCoJb30BaTh 3HAHUSI MHXKEHEPHBIX MPOLECCOB MPHU PELICHUN
npo(eCcCHOHANBHBIX 3a/lad U JKCIUTyaTalldd COBPEMEHHOTO TEXHOJIOTHYECKOI0
000pyTI0BaHUS 1 IPUOOPOB

8

DKOJIOTHSI MAIIEBHIX TPOU3BOJICTB




Howmep cemectpa

Oransl HOPMUPOBAHUS KOMITCTEHITHIA MO TUCIUILTAHAM,
npakTukam B mporiecce ocsoenus OITOIT BO

[

BBeaenne B TeXHOJIOTHIO TMPOAYKTOB IMUTAHUA

TexHuka u 000pyI0BaHUC

DNEKTPOTEXHUKA U IJIEKTPOHHUKA

Tenno- 1 XxamoTeXHUKa

Hpoueccm " anrapaTsl MUIIEBLIX ITPOU3BOJACTB

O6opynoBaHue niepepadaThIBAIONUX TPOU3BOJICTB

HpI/IKJ'IaI[HaSI MCXaHHUKa U J€TaJ Ik MalllnH

YueOHas npaKkTHKa

DO WO~ WW

TexHomoruueckas IMpaKTHKa

(ee]

paboThI

HOI[I‘OTOBKa K Opoucaype 3alliuThl U 3a1UTa BLIHYCKHOfI KBaHHq)HKaHHOHHOﬁ

7.2 Onucanmne nokasarteje u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUE IIKAJbI OICHUBAHUA

Ilnanupyembie YpoBeHb OCBOECHUS
PE3YyIbTAThI
OCBOCHHA
KOMHGTGHHI/II/I Hey,I[OBJ'IeTBOpI/I- y):[OBJ'IeTBOpI/I- X0 OIIGHOLIHOG
poLIo OTJIINYHO CPEJICTBO

Nnnukaropsl TEIbHO TEIBHO (cpemumii) (BBICOKHIT)
OCTHKCHHS (MMHUMaNBHBIH) |  (TOPOTOBBIN)
KOMIICTCHII N
VK-1 — cnocobrnocms ocywecmeniams NOUCK, KpUMU4eCcKull amaiu3 u Cunmes uH@opmayuu,
NPUMEHAMb CUCMEMHBLU N0OX00 011 peuleHus NOCMABIeHHbIX 3a0ay.
YK-1.1 ®parmenTtapHel | Henonnble CoopmupoBann | Chopmuposann | JJoknan mo BKP,
YK-1.2 e 3HAHMA | NPEACTABICHUSA | b€, HO | BIE BOIIPOCHI YWICHOB
3HaTh: aHaNM3 | MHGOpPMAIHH, 00 coJiepKaIie cucrematnuecku | I'OK, 3aganue Ha
HHpOpMALNH, HEOOXOIUMOM nHpOpMaIH, OTHEJIbHBIE e BKP, peuensus Ha
HEOOXOTUMOH UL peIIeHUs | HeOoOXOIMMO poOehI npencrasieans | BKP, moprdonmo
JUIL  pEUIeHUs | MOCTaBJICHHOH JUIL  pelIeHHs | 3HaHUS 00 | 00
TIOCTaBJICHHOM 3a1a4H. TIOCTABJICHHOH nHpopmanuu, nadopmanuu,
3a1a4H. ®parmMeHTapHbl | 3a3/1a4H. HEoOXonMoi HEoOXonMoi
YMmerts: e ymenus | Hemomnnsre JUIL  PEUIeHUs | V11 peLIeHUs
HaXOJHTh U | HaXOIUTh U | TIPE/CTaBICHUS | MOCTaBJIECHHON MOCTaBJIEHHON
KPUTHYECKH KPUTHYECKH 0 cnocobax | 3amayu. 3aaun.
AHAIM3UPOBATh | AHAJIU3UPOBATH | HAXOAMTh u | CoopmupoBann | ChopmupoBaHH
HHOPMAILHIO, HHOPMAILHIO, KPUTHUYECKHU bI€, HO | blE
HEOOXOTUMYIO HEOOXOTUMYIO AHATM3UPOBATh | COAEpIKaIIne CHUCTEMaTHYECKH
Ui peUmIeHus | A pemeHus | WHpOpMauuio, OT/eJIbHBIE e yMeHHs
MOCTaBJIEHHON TIOCTaBJICHHOM HEOOX0ANMYIO poOebI HaxOJHUTh u
3aj1a4u. 3aj1a4H. JUIL  pelIeHUs | yMEeHHs KPUTHYECKH
Bnaners: ®parmMeHTapHOE | MOCTABJICHHOM HaxOJHTh W | aHaJIU3UPOBATH
CIIOCOOHOCTBIO BJIajIeHUC 3aJ1a4H. KPUTHYECKH nHdopmanmio,
HaxOIHTh U | CIIOCOOHOCTBIO HemnonHoe aHAIM3UPOBATh | HEOOXOIUMYIO
KPUTHYECKH HaXOJIUTh U | BIaJcHUE unpopmanuio, Ui peuIeHus
AQHATTM3UPOBATh | KPUTHUECKH CTIIOCOOHOCTBIO HEO0XOTUMYIO MOCTaBJICHHON
HHPOPMALHIO, AQHATTM3UPOBATh | HAXOAWTH U | A pemeHus | 3a1adu.
HEO0OX0TUMYIO nHPOPMAITHIO, KPUTHUYECKHU MOCTaBJIEHHOMN CdopmupoBaHH
JUIA  pemIeHHs | HeOOXOTUMYIO aHATM3UPOBATh | 3a/a4H. 13
MOCTaBIICHHOM UL penieHus | HHPOpMAIHUIO, CdopmMupoBaHH | CHCTEMaTHYECKH
3a1a4u. MOCTaBJICHHOM HEOOX0ANMYIO as, HO | € CIIOCOOHOCTH

3aJauH. JUIL  pelIeHHs | coaepiKaiias HaXOJHTh u

IIOCTABJICHHOM OT/EJIbHBIC KPUTHYECKH




[Inanupyembie

YpoBeHb OCBOEHHUS

PE3yIbTaThbL
OCBOCHU
KOMITETEHIMH | HEYIOBIETBOPH- | YIOBIETBOPH- o Ouenounoe
po1Io OTJIINYHO CPEIICTBO
Nupukatopst TEIbHO TEIBHO. (cpenHmit) (BBICOKHIT)
OCTIKEHIS (MUHUMANBHBIN) |  (TIOPOTOBBII)
KOMIICTCHI UM
3aauu. npoOebI aHaJIM3UPOBATh
CMOCOOHOCTH HHPOPMALHIO,
HaXOJHUTh U | HEOOXOAUMYIO
KPUTHYECKH JUIL  peLIeHUs
aHAIM3UPOBATh | MOCTaBJIECHHOMN
nHPOPMALHIO, 3a1a4m.
HEOOXOTUMYIO
JUIL  pelIeHHA
YK-1.3 ®parMeHTapHBI MTOCTaBJICHHON
3HaTh: e 3HaHua o | HemomnHsle 3a7aqH.
BapUaHTBHI BapUaHTax MIPEACTaBICHUS
peuieHust peuieHus 3a1a4u | o BapuanTtax | CopmupoBaHH
3aj1au, C OIICHUBAaHUEM | pEIleHUS 3a/audl | ble, Ho | CdhopmupoBaHH
OLICHHBAs UX | UX JOCTOMHCTBA | C OLEHHWBAaHHMEM | COZIEpIKallHe 13(S
JOCTOMHCTBA ¥ | W HEJIOCTAaTKOB UX JOCTOMHCTBA | OT/ENbHbBIE CHCTEMaTHYECKU
HEJIOCTATKH ®parMeHTapHbl | M HEJOCTATKOB poOessI e
YMerts: e ymenus | Hemomnsre 3HAHMSA 0 | IpenCTaBICHUS
paccMarpuBaTh | paccMaTpUBAaTh | YMEHHUS BapuaHTax 0 BapuaHTax
BO3MOJXKHBIE BO3MOJXKHBIE paccMaTpuBaTh | pPELICHHS 337a4d | PEIICHHS 3a7a4n
BapUaHTHI BapUaHTHI BO3MOJXKHBIE C OIICHHUBAHWEM | C OIICHHBAHHEM
penieHust penieHust BapUaHTHI X JOCTOMHCTBA | MX JOCTOMHCTBA
3aj1au, 3aj1auu, pereHus Y HEJIOCTaTKOB. | M HEJIOCTAaTKOB.
OlLIeHHBas UX | OLEHUBAs ux | 3amauu, CoopmupoBann | ChopmupoBaHH
JIOCTOMHCTBa ¥ | JOCTOMHCTBA W | OLCHUBas ux | ble, HO | bIe
HEJIOCTATK! HEJIOCTATKU JIOCTOMHCTBAa U | COZeprKalue CHCTEMaTHYEeCKU
Bnaners: ®parMeHTapHOE | HEIOCTaTKH. OT/IeJIbHbIE e YMEHUA
CIIOCOOHOCTHIO BJIaJICHHE Henomnroe po6esI paccMaTtpuBaTh
paccmarpuBaTth | CIIOCOOHOCTBIO BIIaJICHUE yMEeHHSA BO3MOXKHBIE
BO3MOXKHBIE paccMmarpuBaTh | CIIOCOOHOCTBIO paccmarpuBaTh | BapHaHTHI
BapUaHTHI BO3MOJXKHBIE paccMarpuBaTh | BO3MOXKHBIC pemeHus
penieHus BapUaHTHI BO3MOJXKHBIE BapUaHTHI 3a7a4H,
3aj1a4H, penieHus BapUaHTHI pemneHus OLICHMBAs nx
OLICHNBAs ux | 3a1a4y, pemeHus 3a7a4H, JIOCTOMHCTBA |
JIOCTOMHCTBa ¥ | OLIEHHBas ux | 3amauu, OlLIeHHBas UX | HEJIOCTaTKH
HEJIOCTATKU JIOCTOMHCTBa ¥ | OLIEHHMBas ux | mocrounctBa U | ChopmupoBaHH
HEJIOCTATKU JOCTOMHCTBa M | HEIOCTaTKH oe
HEJ0CTaTKH CchopMupoBaHH | cHCTEMAaTHYECKO
as, HO | e BIIQ/ICHHE
coJieprkarast CIOCOOHOCTBIO
OT/EJbHBIE paccmarpuBartb
poOebI BO3MOXKHBIE
CIIOCOOHOCTH BapUaHThI
paccMarpuBaTh | pelIeHus
BO3MOXKHBIE 3a7a4H,
BapUaHTBhI OLIeHHBAs ux
DparMeHTapHsI peteHust JIOCTOMHCTBa |
YK 1.4 e dakter s 3aj1a4H, HEJIOCTaTKU
3HaTh:  (QakTel | aprymeHtupoBa | HemonHbie OlLIeHHBas ux
ULt HUSL CYXKJICHUH NPE/ICTABICHUST | JOCTOMHCTBA U
aprymeHnTupoBa | ®parmeHTapHel | 0 Qakrax sl | HEJOCTATKH
HUS CYXKJCHUH. | e YMEHHMS | apryMEHTHPOBA
VYMmers: oTINYaTh GAKTHl | HUS CY)KAECHUH CoopmupoBann | ChopmupoBaHH
OTINYaTh QAKTHI | OT MHeHui, | Henomnnsie bIC, HO | BbI€
oT MHEHUH, | MHTEepHIpeTauui, | yMeHus coJieprKalye CHCTEeMaTHYECKH




[Inanupyembie

YpoBeHb OCBOEHHUS

PE3yIbTaThbL
OCBOCHU
KOMITETEHIMH | HEYIOBIETBOPH- | YIOBIETBOPH- o Ouenounoe
po1Io OTJIINYHO CPENCTBO
Nupukatopst TEIbHO TEIBHO. (cpenHmit) (BBICOKHIT)
OCTIKEHIS (MUHUMANBHBIN) |  (TIOPOTOBBII)
KOMIICTCHI UM
MHTEPIPETALHA, | OLEHOK B | omuinyaTh (GakThl | OTJEIbHbIE € 3HaHui O
OLICHOK B | paccyKIeHHIX oT MHEHUH, | mpoOesl ¢axrax U1t
paccyXIeHusX JIPYTUX UHTEpIIpeTalui, | 3HaHUSA 0 | apryMeHTHpoOBa
JIPYTHX YYaCTHHKOB OLICHOK B | ¢axrax JUISL | HUS CY>KACHHUN
YYaCTHHUKOB @parMeHTapHOE | PacCyKACHHIX aprymenTtupoBa | CdopmupoBaHH
JESATEIBHOCTH BIIafICHUC JOPYTHX HUSL CYXKICHAHN bIE
Bnanmets: CHIOCOOHOCTBIO YYIaCTHHKOB CchopmupoBaHH | cHCTEMAaTHYECKU
CIIOCOOHOCTBIO aprymeHTHpoBa | Henomnoe BIC, HO | e YMEHHS
apryMEHTHpOBa | HHO BIIAJICHUE coJieprKaniye OTINYATh (HaKTHI
HHO ¢hopmupoBaTh CIIOCOOHOCTBIO OTZHEIbHBIE oT MHEHUH,
¢dhopmupoBath COOCTBEHHBIE apryMeHTHpOBa | MpOOes HHTEpIIpeTaLui,
CO6CTBCHHLI€ CYXKIACHUA u HHO YMEHUA OLICHOK B
CYXKIECHUS 1 | OLICHKHU (dbopmupoBath oTINYaTh (GAKTHl | PACCYKACHHUAX
OLICHKH COOCTBEHHBIE oT MHEHUH, | Apyrux
CY)KIECHHUS U | UHTEpIpeTalui, | Y4aCTHUKOB
OLICHKH OLICHOK B | CdhopmupoBanH
paccyXIeHUAX oe
JIPYTHX CHCTEMaTHIECKO
YYaCTHHKOB e BIIAJICHUE
CcdopmupoBaHH | CIIOCOOHOCTBIO
oe, HO | apTyMEHTHpOBa
cozepxalee HHO
®parMeHTapHsI OTZEJIbHbIE ¢dopmHupoOBaTH
€ 3HaHusI O pOoOEITbI CcOOCTBEHHBIE
criocobax BJIaJICHHE CYXKICHUSA u
VK-1.5. onpenenenus u | Henonnbie CMOCOOHOCTHIO OLIEHKH
3HaTh: CIOCOOBI | OICHUBAHUS 3HAHUA 0 | apryMEeHTHpPOBa
OTIpEZIeTICHUsI | | TOCIHEICTBHS crocobax HHO
OLICHUBAHMS BO3MOJKHBIX onpezneneHus u | GopMUpOBaATH
TIOCJIC/ICTBHS penIeHui OLICHUBAHMS COOCTBEHHBIE
BO3MOJKHBIX 3a1a4H. TIOCIIEACTBHSA CYXJICHHS "
penieHui ®parMeHTapHBl | BO3MOXHBIX OLICHKH
3a1a4H. e YMEHUS | perIeHuH CcopmupoBanH
YMers: ONpEeNeNsATs U | 3aJayu. CdopmupoBanH | bie
OIMpCACIIATh u OLICHUBATh Hemonasie bIC, HO CHCTECMATUUYCCKHU
OLICHUBATh MOCJICACTBUA YMEHUA CoIepKaIue (5] 3HaHUA (6]
MOCJIEICTBHS BO3MOXKHBIX OIIPEACNATh W | OTHENIbHbIE criocob6ax
BO3MOKHBIX peleHnit OLICHUBATH pooesI OIIPENCIICHA W
penieHui 3aj1a4H. TIOCIIEICTBHA 3HAHMS 0 | OLlCHMBaHMS
3aj1a4u. ®parmMeHTapHOE | BO3MOXHBIX criocobax TIOCJIC/ICTBHS
Bnanets: BIIaIcHUC pemeHunit OTpeZIe]IeHUs] M | BO3MOJKHBIX
crocobamu criocobamu 3aJ1a4H. OLICHUBAHMS peueHui
orpezielieHust | | ompexpeneHus u | Henomnoe MOCJIC/ICTBHS 3a7a4H.
OLICHUBAHMS OLICHUBAHMS BJIaJICHUE BO3MOJXKHBIX CcopmupoBanH
HOCIIeCTBHSA MOCJIEICTBHS criocodamu peuieHui bIe
BO3MOXXHBIX BO3MOXHBIX ONPCACIICHUA W | 3aJa4u. CHCTEMATUYCCKH
peleHnit peleHnit OLICHUBAHUS CdopmupoBann | e YMEHUS
3a7a4n. 3a7a4n. MOCIIE/ICTBHS b€, HO | OmpeAeNiTh W
BO3MOXHBIX CoIepKaIume OLICHUBATH
peHIeHI/Iﬁ OTACJIBHBIC TOCJICACTBUA
3aJ1a4H. npoOebI BO3MOXKHBIX
yMeHUs peleHui
ONpeneniaTh W | 3a/a4u.
OLICHUBATh CcopmupoBanH




[Inanupyembie

YpoBeHb OCBOEHHUS

pE3yIbTaThI

OCBOCHUS

KOMIIETEHIMK | HEY/IOBJICTBOPH-| Y/IOBJICTBOPH- o Onenounoe

TEJBHO TEJNBLHO porro OTIIHHO CpCACTBO

Nuankaropsr . . (cpenHmit) (BBICOKHIT)

OCTHKEHHUS (MUHUMANBHBIN) |  (TIOPOTOBBII)

KOMIIETEHI[UHU
1ociaeaACTBUA bIC
BO3MOXKHBIX CUCTEMATHUYCCKO
peIlIeHI/Iﬁ [§ BJIaICHUC
3a/a4u. crocobamu
ChopmupoBanH | ompenencHus W
o¢c, HO | OLICHUBAHHUA
colepariee HOCIIEACTBHS
OTACJIBHBIC BO3MOKHBIX
pooesI peIIeHmi
BJIaJCHUC 3aJa4du.
criocobamu
OTpENeTICHAS 1
OLICHUBAHUA
IociaeaACTBUA
BO3MO>XXHBIX
pelieHuit
3a1a4m.

OlNK-3 CnocobeH Mcnonb3oBaTb 3HAHMA MHXKEHEPHbIX MPOLLECCOB NPU peLleHnn NPodeccMoHabHbIX

3a7a4 1 3KCJIyaTaLmMm COBPEMEHHOMo TEXHONOMMYECKoro o6opyaoBaHMa U Npubopos

NHankaTop
bl
OOCTUKEHMUA
KOMNeTeHLM
n OMNK-3

na-1
Ucnonbsyet
3HaHKA
rpapuyeckor
o
MOZEeNnposB
aHuA
WNHXKEHEePHbI
X 3a4ady ana
BbINOJAHEHM
A N YTEeHUA
TEXHUYECKMX
yepTexen B
npodeccuoH
aNbHOM
aeAaTenbHoC
™

YpoBeHb
3HaHUMN HUXKeE
MWUHUMANbHbIX
TpeboBaHUM,
UMenn mecTto
rpybble
OLWKNBKM

Mpw peweHnn
CTaHAAPTHbIX
3aja4 He
NpPoAEMOHCTP
MpPOBaHbI
OCHOBHble
YMeHMUs,
UMenn mecTto
rpybble
owmnbKK, He
NpPoAEMOHCTP
MPOBaHbI
6as3oBble
HaBbIKM

MuHnmanbHo
[0NYyCTUMbINA
YPOBEHb
3HaHUN,
OOnyLLeHo
MHOTOo
Herpybbix
OLUNOOK.
MpoaemoHcTp
MpoBaHbI
OCHOBHble
yMeHuA,
peLleHbl
TUMOBble
3a4aum.
UmeeTcA
MUWUHUMA/bHBI
" Habop
HaBbIKOB AN1A
peleHun
CTaHAAPTHbIX
3ajauy c
HEKOTOPbIMM
Hego4YeTamm

YpoBeHb
3HaHUI B
obbeme,
COOTBETCTBYHO
wem
nporpamme
NnoAroToBKM,
AonyuweHo
HECKOJIbKO
HerpyobIx
OLUMOOK.
MpoaemoHcTp
MPOBaHbI BCE
OCHOBHble
YMeHus,
peLleHbl Bce
OCHOBHble
334aumn ¢
Herpybbimu
owmnbKamm,
NpPoAEMOHCTP
MPOBaHbI
6asoBble
HaBbIKM Npwu
pelweHum

YpoBeHb
3HaHUI B
obbeme,
COOTBETCTBYHO
wem
nporpamme
NoAroTOBKM,
6e3 owmnboK.
MpoaemoHcTp
MpoBaHbI BCe
OCHOBHbIE
yMeHuA,
peLueHbl BCe
OCHOBHbIe
3apaumn c
oTAEeNbHbIMU
HeCyLLeCTBEHH
bIMU
HegoveTamu,
MNpoaoemoHcTp
MpPOBaHbI
HaBbIKM NpU
peweHun
HeCcTaH4APTHbI

Joknanq mo BKP,
BOIIPOCHI  YJICHOB
I'DK, 3amanue Ha
BKP, peuensus Ha
BKP, noprdommo




[Inanupyembie
pe3yNbTaThI
OCBOEHHUS
KOMIICTCHITUN
Nuaukatopel
JIOCTHIKEHHUS
KOMIIETEHIUH

YpoBeHb OCBOEHHUS

HEY/IOBJIETBOPH-
TEIHHO
(MUHUMATHHBIN)

YIIOBIIETBOPH-
TEIBHO
(TIOpOTOBEIH)

XOPOIIIO
(cpemumit)

OTIMYHO
(BBICOKMIT)

Onenoynoe
CPEICTBO

na-2
PaspabatbiB
aer
TeXHoNorny
eckune
npoueccsl ¢
obecneveHu
em
pecypcocbe
peKeHus un
MCNoNb30Ba
HUA
HOBEMNLWNX
OOCTUXKEHUN
TEXHUKU

na-3
MpumeHsaeT
3HaHKA
OCHOB
cTpouTensct
Ba 34aHUMN
npu
obocHoBaHuM
"
NPOEKTUPOB
OYHbIX
peLleHni

no-4
OcyuwecTtsnA
er
aKcnayaTaum
10
COBPEMEHHO
ro
TEXHOJI0TNY
eckoro
obopygoBaH
na

CTaHAAPTHbIX
3a4ay

X 3a4a4




7.3 TunoBble KOHTPOJbHBbIE 33JaHUA WM HHbIE MAaTePHAJIbI,
HeoOXoauMble JJisl OlleHKH 3HAHMI, YMeHHMi, HABBIKOB, XapaKTepPHU3YIOIIHX
JTanbl popMUPOBaHUA KOMIIeTeHIMH B pouecce ocsoenusi OITIOII BO

IIpumepsl 1adopaTopHbIX padoT

JABOPATOPHAS PABOTA Nel
«OMNPEAEJEHUE CPEJHEU TEIIJIOEMKOCTHA
BO31YXA»

1 OEJIb PABOTBI

DKCHEepUMEHTAJIbHOE OIPEICIICHUE CpeJHEed OOBEMHOH TEIUIOEMKOCTH B IIpoLiecce IpH
MIOCTOSTHHOM JIaBJICHUH.

2 3AJIAHUE

2.1 Omnpenenutb € TMOMOIIBIO JKCHEPUMEHTATBHOW YCTAaHOBKH CPEOHIOID OOBEMHYIO
TEIUIOEMKOCTh BO3/IyXa MPH MOCTOSHHOM JaBJICHUW B HHTEPBAJIC TEMIIEPATyp OT KOMHATHOM JI0
50°C.

2.2 BpYHCINTH CpPEIHUE MACCOBBIE W MOJIIPHBIE TEIUIOEMKOCTH BO31yXa B Ipolieccax IMpu
P=const u V=const u conocTaBUTh UX C TAOJIUYHBIMU JAHHBIMH.

2.3 PaccuuTaTh CpeHUIT MTOKa3aTeb aquadaThl IS BO3IyXa.

2.4 Ormnpenenutb C TOMOIIBIO TOJYYEHHBIX TEIUIOEMKOCTEH W3MEHEHHUE OHTAJIbIIUU U
BHYTPCHHEH SHEPIUU B MPOLIECCE MPHU MOCTOSHHOM JIaBJICHUHU. BhruuciuTh paboty, mporecca,
COCTaBHTh YHEPreTHUSCKUN OallaHC TpoIiecca.

3 TEOPETUYECKMUE ITOJIOKEHUA

Coo01ieHne Tely TEIIOTHl B KaKOM-JTHOO TPOIECCE BHI3BIBAET M3MEHEHHME €r0 COCTOSHHS, B
YaCTHOCTH, TeMreparypbl. [loaToMy O KOIMYecTBe MOABEICHHON PHEpPruu B (OpPME TEIIOTHI
MOYKHO CYIMTb 0 U3MEHEHHUIO Temiiepatypsl, T.e. AQ=CdT. OTHoIIeHHEe KOIUYECTBA TEIJIOTHI
AQ, coolOmaeMoil Temy Tmpu OECKOHEUHO MajioM HM3MEHEHHH €ro COCTOSHHS, K
COOTBETCTBYIOIIEMY H3MEHEHHUIO TemrepaTypsl  THa3bIBalOT HCTUHHON TEIJIOEMKOCTBIO TeJla

AQ

=— 1)

dT
TennoeMKoCcTh, OTHECEHHYIO K EIMHHIIE KOJMYEeCTBa BEIIECTBa, T. €. K eAuHuIle mMacchl (1 kr)
TeJa, Ha3hIBAIOT yAeabHOH TermnoemMkocThio(c),Ix/(xr [1 K);

50
ldt ),

B obmem ciyyae MCTHHHAsS TEIJIOEMKOCTh, TJe 4epe3 X 00O3HaueH TOT Mapamerp, KOTOPBIH
COXpaHseTCs MTOCTOSTHHBIM B JAHHOM IIPOIIECCE.

TemnoeMKoCTh 3aBUCUT OT TeMIiieparypbl. [Ipu HeOoIbIIOM mpesene N3MEeHEHUs TeMIepaTyphl, a
TaKXXE€ B HpI/I6J'II/I)KeHHHX pacu€Ttax 3aBHUCHUMOCTBIO TCINNIOEMKOCTH OT TEMIICPATYPHBI
MpPEeHeOperaloT U MPUHUMAIOT €€ YCPEIHEHHOE TOCTOSHHOE 3HAa4YeHHe B JaHHOM HHTEpBaje
Temneparyp. TemIoeMKOCTh Tejla, COOTBETCTBYIOIIYI0O H3MEHEHUIO TEMIIEPATYPhl HA KOHEYHYIO
BeJIMUMHY [t =t — t1,Ha3bIBAIOT CpeHEN TEIIOEMKOCTHIO JAHHOIO MpoLecca

c b q1—2 (2)




rae (i-2 — KOJIMYECTBO TEIUIOTHI, MOABEICHHOM K 1 KT, 1 M> WM KHJIOMOJTIO BENIECTBA B JAHHOM
npo1ecce.

B 3aBucuMocTH OT crioco6a 3aaHusl €IUHUIBI KOJIMYECTBA BEIIECTBA PA3INYAI0T TEIJIOEMKOCTh
MaccoBYI0, 00bEMHYIO U MOJIBHYIO.

o~ t
TennoemkocTs 1 Kr ra3a win napa Ha3bIBa€TCs MacCOBOW U 0003Ha4YaeTcs c|t2 k/x/(kr-K)
1
3 N
TemmoemkocTs 1 M™ Ta3a uiu napa, OTHECEHHOTO K HOPMAJIbHBIM (pru3rueckuM ycinoBusim HOY,

. ' it
Ha3bIBaCTCS 00bEMHOM M 0003HauaeTcst € win ¢ : , KI[)K/(M3~K)
1

TemnoeMkocTs | KuIOMOINA ra3a UAK Napa Ha3bIBaeTCA MOJIBHOM U 0003HAYACTCS [Cy UM UC,

t;
4

k/[x/(kmonb - K) Mexay STUMH TEIJI0EMKOCTSIMU CYIIIECTBYET 3aBUCUMOCTD

X X 0

¢, =c. -V, =H , kKJIx/(xr K) (3)
u

rae V — yaenbHbIi 00beM raza wim napa npu HOVY, ME/KT.
CBsi3b MEXJy UCTUHHOM TEIIOEMKOCTBIO C; B JJAaHHOM IPOLECCE U CPEIHEW yCTaHaBIMBAETCS
COOTHOIIIEHUEM

ty
‘2 =ch dt (4)

t; _ X
2 t1 t

XT

OOBIYHO CpelHUE TEIJIOEMKOCTH B TabiMIax AaroTcs B uHTepBaie Temneparyp ot 0 mo t°C,
t

2
t

TOrga CpeaHsas TCIIIOCMKOCTh C B 3aJIaHHOM HMHTCPBAJIC TEMIICpATYp t1 , t, MmoxeT OBITE

oTpeiesieHa CIeIyIoINUM 00pazoMm:
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4 METOAMKA S5KCITEPUMEHTAJIBHOI'O
NCCIIEAJOBAHUA

B ocHOBe 3KcIIEpUMEHTAILHOTO HCCIIEA0BaHNUS JIEKUT METO POTOYHOTO KAJIOPUMETPA.
M3MeHeHne TEeNnI0eMKOCTH HEBO3MOXKHO MPOU3BOANUTH B KAJIOPUMETPE HEMPOTOYHOI'O THIA, TaK
KaK Macca HUCCIIEyeMOIo ras3a, 3aloJIHSIOIIEr0 KaJOpPUMETpP, MOJydaeTcsi HeOOJIbIIONH U MpHU
NOJBEICHUU K HeH TeruioThl OOoJblIas 4acTh €€ YXOAMT Ha TEIUIOBbIE MOTEPU U HarpeBaHUe
JeTanel kajmopuMmeTpa. B mpoToyHOM KajlopuMeTpe 3TUX MOTEph MEHbBIIE, TaK KaK B €AMHUILY
BPEMEHM NPOKAYMBAETCSl 3HAUMTENIbHAS Macca rasza, pa3orpeB YCTAHOBKH HE YUHUTBHIBACTCA U
U3MEPEHUS MPOBOJUT MPU CTALIMOHAPHOM PEXKHUME.

PacueTtHoe ypaBHeHME A OIpeNeNIeHUs] CpelHed OO0BEMHOM TEeIUIOEMKOCTH BO3JyXa IpH
MOCTOSTHHOM JJaBJI€HUU MOKET ObITh 3alIMCaHO CIIEIYIOIIUM 00pa3oM

. 3,6Q 3
c T VAL’ k/]x/(m”-K) (6)

rae Q — TerIoBoi MOTOK, MOJBOAUMEIN K BO3AYXY, BT,

At _ Pa3HOCTh TEMIIEPATyp Ha BXOJE U BBIXOJE B Kanopumerp, °C;

Vo — pacxoJ Bo3ayxa uepe3 KaJopuMeTp, MPUBEACHHBIN K HOpMabHBIM (PU3UUECKUM YCIIOBUSM,
3

M /4.

5 OKCIIEPUMEHTAIJIBHAS YCTAHOBKA

OCHOBHBIMHU 3JIEMEHTOM 3KCIEPUMEHTAIBHON YCTAHOBKU SBJIETCS HPOTOUYHBIM KaJIOPUMETP
(pucynok 1). OH COCTOUT U3 CTEKJISIHHOW TPYOKH, B KOTOPOW CMOHTHPOBAH JICKTPOHArPEBATEIb



5. [Ins yMEHbILIEHMs TIOTEPD TEIUIOTHI B OKPYXKAIOILYIO CpeNy KOJIOPUMETP OKPYKEH CTEKIISTHHON
000510uKO# 4. Bo31yX M3 MPOCTPAHCTBA MEXTY KOJIOPUMETPOM M 00OJIOUKON YIaJICH.
[TocTostHHBIN pacxo]l BO3ayXa dYepe3 KOJIOPUMETp co3naercs mnbuiecocoM 2. Uccnemgyemblit
BO3/IyX 3aCachbIBAaeTCs U3 MOMEIICHUS J1a00paTOPUH, MPOXOIUT Yepe3 poTaMeTp 3 U MbLIECOCOM
BbIOpachIBaeTCs Hapyxky. Temmeparypa Ha BBIXOAE 3aMepAETCAs C IOMOUIbI0 XPOMEJIb-
anroMeneBou Tepmornapsl 1. Tepmonapa noakiIr04aeTcst K MUJUIMBOJIBTMETPY.

VYcraHoBKa NojKIIOUeHa K ceTd ¢ HanpsbkeHueM 220 B. Cuna Toka B LIenu 3JIeKTpOHArpeBaTess
U3MEPSIETCSl aMIIEPMETPOM, HAIPSHKEHUE Ha 3aKUMAaxX JJIEKTPOHArpeBaTells peryiupyercs
PEryJIATOPOM HaNpsKEHUsS 6 U U3MEPSIETCSA BOIBTMETPOM.

6 IIOPAIOK ITPOBEIEHA OKCIIEPUMEHTA

6.1 Breimucate B OnaHk ordera mo JabopaTopHON pabore 1enb padoThl, 3aJaHue, KPATKYHO
METOAMKY MPOBEJICHHs SKCIIEPUMEHTA. 3arOTOBUTH TaOJIMILy JJIs 3anMcel ToKa3aHuil mpuodopa.
6.2 BKIIOUMTH NBUIECOC U 3JIEKTPOHArpeBaTeslb. Y CTAaHOBUTH 33JaHHOE IIpernojaBaTesieM
HaInpspKEHUe JUIs IPOBECHUS IIEPBOTO PeKUMa.
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Pucynok 1 — YcTaHoBKa Ji1s OnpeneieHus CpeaHen
TEIUIOEMKOCTH BO3/1yXa

6.3 Ilocie nOCTMXKEHMS CTAllMOHAPHOIO pPEXHMMa, O HACTYIUICHHMH KOTOPOro CyIAT IO
MOCTOSIHCTBY TIOJIOKEHUSI CTPEJIKH MHJUIMBOJIBTMETpA (MO HCTE€YeHUH 4-5 MHUHYT), U3MEPHUTH
IMMOKa3aHus BO3ayXa I10 IMOKa3aHHuAM aMIICpMETpa U BOJIBTMETPA. C MMOMOIIBKO MHUJIJIMBOJIBTMETPA
c/enaTh TPU 3aMepa TepMOIapbl ¢ MHTEPBAJIOM B 3 MUHYTHI C 3alIUChIO 3HaYeHHUs B TaOmuiy 1.
W3Meputs TEMIIEpaTypy OKpPYKaIOLIEro BO3AyXa ¢ IOMOLIbIO PTYTHOTO TEPMOMETPA.

6.4 YBenuuuTh MOIIHOCTD DJIEKTPOJIBUTATENS YEPE3 5 MUHYT IPOU3BECTH U3MEPEHUS HA BTOPOM
CTALlMOHAPHOM PEXKHUME.

Tabnmuna 1 — Tlokazanus nmpubopoB 1 06pabOTKa HKCIIEPUMEHTATBHBIX TaHHBIX
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7 OBPABOTKA OKCIIEPUMEHTAJIbHBIX TAHHbBIX

7.1 C momoIipio rpalyipOBaHHON TAOIHIIBI TEPMOTIAP MO 3HAYCHUIO TEPMO-3.]1.C. ONPEACITUTH
pPa3HOCTh TEMIIEPATyp BO3yXa HA BBIXOJE U BXOJE B KAJTOPUMETP XOJOAHBIN Clail TepMOnapbl
HAXOJUTCS TIPU TEMIIEpaType OKPYKAIOIIEro BO3AyXa, a padouymii Ha BBIXOAE U3 KOJOPHMETpPA
MOJIOTPETOTO BO3TyXa.

7.2 BBIYUCINTE 00BEM BO3yXa, IPUBCACHHOI'O K HOpMaJIbHbIM (I)I/I?»I/I‘ICCKI/IM YCJIOBUAM

P. T
Vo =V; P_TT_O > (Ms/q) ()

0 T

rae Vr— o0beM Bo3ayxa, MPOXOASIIUN Yyepe3 KaTopUMETp, 3aMEPEHHBII C TOMOIIBIO poTaMeTpa
B OTHOCHTE/IbHBIX C/IMHHIAX 1 TICPEBEICHHBII B M/4 C [IOMOIIBI0 TAPHPOBOYHOTO IpaduKa;
Py, Ty — naBienue u TemmnepaTtypa npyu HOPpMaIbHBIX PUINYECKUX YCIOBHUIX

Py=760 mm pr. cT. ; Tg=273K
Pr=751,5mm prt. cr. ; Tr=290,45 K-maBnenue u Temmeparypa, Opud KOTOPBIX ObUI MOTy4YeH
TapUPOBOYHBIN TpadUK.
7.3 BbIUMCANTH CPEHIO OOBEMHYIO TEIUIOEMKOCTH, 1Mo ¢opmyse (6), MpUHUMAs TEIJIOBOM
MIOTOK paBHBIM MOIIHOCTH 3JeKkTpoHarpesarens Q=I-U, Br.
7.4 OnpenenuTs BETMUUHY CpeAHEN MacCOBOM TEMJIOEMKOCTH IPU MOCTOSHHOM JIaBJICHUU

¢l 224
=—— xJIx/(xrK) (8)
u

t

pt1

rae 22,4 — o0beM KIIIOMOJIA uieaabHoro ra3a npu HOVY, M3/MOJ'II>;

1 — Macca kusomouts. [t Bozayxa p=28,97xr/mMounb
7.5 PaccunTaTh CpeAHIOI MAacCOBYIO TEIJOEMKOCTh IpPH IOCTOSSHHOM OOBEME B TOM K€
UHTEpBaJle Temreparyp. Tak Kak B JAaHHOM CJy4ae BO3yX MO CBOMM CBOMCTBaM BecbMa OJIM30K
K. UJ€aIbHOMY Ta3y, TO CBS3b; MEK/Y TEIUIOEMKOCTSIMH BbIpaxkaeTcsi popMyioit Maiiepa
: — R xJx/(kr-K) 9

t

Col,

v

:Cp

rae R-razoBas nocrostHHas 11t Bo3ayxa, R=0,287 xJ[x/(kr-K).
7.6 BpuncnuTh BeTUUMHY NOKa3aTesst aguadaTsl 17 BO3IyXa
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7.7 OnpenenuTh N3MEHEHNE YHTAIBIINU BO3/lyXa B MIPOLIECCE MPU ITOCTOSIHHOM JIaBJICHUH
t

" (t, —t,) T/ (xr) (11)

1

YucneHHO AIpaBHO KOJMYECTBY TEILIOTHI, MOJBEACHHON K KaXIOMY KWJIOTPaMMy BO3JyXa B
n300apHOM IIpoliecce, T.€.

Q= Aiy
7.8 BpIUMCIINTE N3MEHEHUE BHYTPEHHEN SHEPIUU BO3AYyXa B JAHHOM IIPOLIECCE

Au = cU|:12 (t, —t,) kJx/(xr) (12)

Ai:cp




7.9 PaccuuTath paboTy raza B ©300apHOM IpoIiecce.

I=R(T,-T1) xJIx/kT.
7.10 CoctaBuTh 3Hepreruueckuii Oamanc npomecca (=Au+l k/Dx/kr. Onpenenuts HEBSI3KY B
HPOLIEHTAX.

OTYET I10 PABOTE

OTueT 0 BBIIOJTHEHHOM PaboTe JOJDKEH CONIEPKATh:
1 Lenpb paboThl, 3a7aHKE.
2 MeTouKy SKCIIEPUMEHTAILHOTO ONPEICIICHUS TEIUIOEMKOCTH.
3 Pucynok 1 u tabaumy 1.
4 O6paboTKy pe3yIbTaTOB IKCIIEPUMEHTA C HEOOXOIUMBIMHU PacUCTaMH.
5 ComnocraBiieHuE pe3yIbTaTOB YKCIIEPUMEHTA C TAOTMYHBIMH JAHHBIMHU.

KOHTPOJIBHBIE BOITPOCHI

1. Jatb onpeneneHre MaccoBoi, 00bEMHON U MOJIbHOW TEIIIOEMKOCTEM.

2. Kakoit 06beM raza UMeroT BBUAY, TOBOps 00 00beMHOM TerioeMKocTu? B Kakux enuHHLax
U3MEPSIOTCS TEIIOEMKOCTH?

3. Kakas ¢yHkunoHanmbHas 3aBUCHUMOCTH I10JIOKEHA B OCHOBY M3MEHEHHUS TEIIOEMKOCTH OT
temneparypbl? [loka3aTs rpaguuecky 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEPATYPHI.

4. Yro Takoe UCTUHHAS TEIJIOEMKOCTb?

5. Jlatb ompenenieHne CpeHE TEMIOEMKOCTH.

6. Hanucare ypaBHEHHE KOJIMUYECTBA TEIUIOTHI YEPE3 CPEAHIOI0 TEIIIOEMKOCTb.

7. Kak onpenenutb, CpENHIO TEIUIOEMKOCTh B MHTEepBajie OoT t 10 t monb3ysck TabiuuaMu
terioeMkocTeit ot 0 1o t rpagycos Llenbcus?

8. Uro Takoe TEIUIOEMKOCTh MpPH TOCTOSHHOM OO0BEME M TEIUIOEMKOCTh TPH IOCTOSHHOM
naBiIeHUU?

9. TNouemy, TEIIOEMKOCTh Ta3a MPH MMOCTOSHHOM JIaBJIIEHUH BCET/Aa OOJBIIE TEIUIOEMKOCTH TIPH
HOCTOSIHHOM 00Bbeme?

10.Kakasi cBsS3p MEXIy TEIUIOEMKOCTSMH TpPH IOJIBOJE TEIUIOTHI K Tra3y NpU IMOCTOSHHOM
JIABJIEHUHM M TOCTOSSHHOM 00bemMe? OOBSICHUTH CMBICH BCEX BEIWYMH, BXOJSIIMX B ypaBHEHHE
Maiiepa.

JIABOPATOPHAS PABOTA Ne2
«OHNPEJAEJIEHUE KOOOPUIIMEHTA
TEIVIOIMPOBOJHOCTHU CBIITYYEI'O MATEPUAJIA»

1 HEJIb PABOTHI

[{enbto paboTHI ABISAETCS SKCIEPUMEHTAIBHOE OlNpeeseHrne KO3 PHUIEeHTa TEeMI0NPOBOIHOCTH
MarepHaia METOJIOM TPYOBI.

2 3AJIAHUE

2.1 Ompenenuts IKCHEPUMEHTANBHO  KOI(P(UIMEHT  TEIUIONPOBOAHOCTH  JUIA  JBYX
CTallIOHAPHBIX PEXKUMOB.
2.2 HaiiTi aHaJIMTHYECKYIO 3aBUCUMOCTh K03(h(pUIimeHTa TEmIonpoBOAHOCTH OT TEMIIEPATYPHI.

3 OCHOBHBIE TEOPETUYECKUE ITOJIOKEHUA



SIBieHHWE TEIUIONPOBOAHOCTH TIPEACTABIAET COOOM Mmporecc pacmpoCTpaHEHHS TEIIOBOU
SHEPruM, NPU HEMOCPEACTBEHHOM COMPUKOCHOBEHHH OTIENIBHBIX YACTHIl TeJla WM OTAENbHBIX
TEJ, WMEIOUIMX pa3IMYHble TEeMIEpaTyphl. TeIIONpOBOJHOCTh OOYCIOBIEHA IBM)KEHHEM
MUKpOUYacTHI] BeulecTBa. [Ipu 3TOM B razax MepeHOC SHEPruu OCYHIECTBIAETCS IyTEM
T dy3un MOJIEKYJT U aTOMOB, a B JKMJIKOCTAX M B TBEPABIX TelaX — JUAJICKTPUKAX ITyTeM
VIOPYTUX BOJH, B MeTa/IaxX — myTeM Aud@y3un cBOOOIHBIX 371eKTPOHOB. COrilacCHO-OCHOBHOMY
3aKOHY TEIJIONPOBOJHOCTH — 3akOoHY Dypbe IUIOTHOCTh TEIUIOBOTO IOTOKA (KOJIUYECTBO
TEIUIOTHI, MpOUIENIIee B €IUHHUIy BPEMEHHM Yepe3 €IUHUIy U30TePMUYECKOM MOBEPXHOCTH)
IPSIMO IIPONIOPLIMOHANIbHA TPAIUEHTY TEMIIEPATYD.

q = —Agradt, Br/m® (1)
rnie A — Kko3pduUMEHT  NPONMOPIMOHANBHOCTH,  HAa3bIBaeMBIH  KOA(P(UIMEHTOM
terionpoBogHoctd, Bt/(M-K), koropbiii sBusercs (GuU3MUECKUM MapaMeTpoM BEIIECTBa,
XapaKTePU3YIOIIMM €ro  CIOCOOHOCTh MPOBOJAUTH TEIUIOTY. YwuciaeHHO kod(dduimeHt
TEIUIONPOBOAHOCTH PAaBEH KOJUYECTBY TEIUIOTHI, MPOXOJSAIIEMY B EAUMHHUILY BPEMEHH uepe3
€IMHHILY U30TEPMHUYUCCKON MTOBEPXHOCTH IpHU yciioBuu gradt=1.
TemnepaTypHblii TpaJUeHT SBISETCS MEpPOH MHTEHCHUBHOCTH WM3MEHEHHsI TeMIepaTypbl B
HAIpaBJIEHUU [0 HOPMAIM K H30METPUUYECKOM MoBepxHOCcTU. HampaBieH OH B CTOpPOHY
BO3pacTaHus TemmepaTypbl. UHCIEHHO pPAaBEHMPOM3BOAHONW OT TEMIEPATypbl IO ATOMY
HaIpPaBJIEHUIO

n ()

3Hak MHUHYC B 3akoHe Dypbe yKa3blBa€T Ha TO, YTO TEIUJIOTA MEPENaeTCs B HaIpaBJICHUU
YMEHBIIEHUS TEMIIEPATYPhL.

gradt = Iim(ﬂJ = d
dn

4 METOAMKA SKCITEPUMEHTAJIBHOI'O
OITPEAEJIEHUSA KOOOOUITMEHTA
TEIUJIOITPOBOJHOCTU

[Ipu omnpenenennn kod3p@UIMEHTa TEIUIONPOBOAHOCTH MaTepUaloOB METOAOM  TPYObI
UCCIIelyeMOMY MaTepuaily NpuaanT (opMy nuauHIpuyeckoro cinos. Ilpu cranmoHapHOM
TEIJIOBOM peKuMe KO3 (UIMEHT TEIIONPOBOJIHOCTU ONpeaensercs u3 GopMylibl TEMJIOBOIO -
MOTOKA, TIOJyYEHHOU U3 3aK0Ha Dypbe U1 HMINHAPUYECKON CTEHKH

A= Q- 2-3I—g(d2 /dl) ,

2nl(te, —te,)

rae |- nnuHa TpyOBsI, M;
A — ko3¢ punuent TemnonposogHocTH, B1/(M-K);
d2, d1 — BHYTpeHHHUH U HAPYKHBIN TUAMETPHI MITMHIPUIECKOTO CIIOS MaTepuaa, M;
tc1, tco — cpeiHMe TemnepaTypbl BHYTPEHHEN U HApYKHOM MOBEPXHOCTH cjios MaTepuana, °C.

Br/(M-K) 3)

5 OKCIIEPUMEHTAIJIBHASL YCTAHOBKA

Uccnenyemsrit Matepuan 4 (pucyHok 2) (KBapIeBBI TMECOK) HAXOIUTCS, B TPOCTPAHCTBE MEXKTY
TpyOamu 2 u 3. Bo BHyTpeHHel TpyOe pacloiokKeH dIeKTpoHarpeBaTens 6, TEIIOBOM MOTOK OT
KOTOpOro Tepefaercs uepe3, BHYTPEHHIOW TpyOy, cloil maTepuana M HapyKHYKO TpyOy B
OKpyXaroIryto cpeny. [lpu ycraHoBuBIIeMcs (CTallMOHAPHOM) pEXHME 4epe3 KaKIbld CIOH
MIPOXOJMT OJHO U TO YK€ KOJMYECTBO TETUIOTHI, KOTOPOE OMPEIEIISIOT MO MOKa3aHUsIM BaTTMETPA.
[TorpebnsieMass MOIIHOCTh PETYIHUPYETCS PETyIATOpoM HampspkeHus 1. bmaromapst xopornemy
KOHTaKTy CBIIIyd4ero Marepuajga C TpyOamMH, MOXKHO CUHMTaTh, YTO COIMPHUKACAIOIINECS
MOBEPXHOCTH MaTepuayia U Tpy0 MMEIT OJMHAKOBYIO TEeMIIEpaTypy, KOTOpas H3MepseTcs C
MOMOUIbI0 XPOMEJb-aJIIOMEIEBBIX TEpMOIMap 5, 3a 4YEeKaHEHHBIX B IMOBEPXHOCTU TpPYO.



Onekrpoasuxyinyto cuity (3C) B TepMonapax U3MEpsIOT MUJUIMBOIBTMETPOM, MOJKIIIOUAs K
HEMY TE€pPMOIapbl IOOYEPEAHO C IOMOIIBIO MEPEKITI0YaTENs.
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Pucynok 2 — YcranoBka 15 onpeieneHus
K03 (HUIMEHTA TEIIONMPOBOTHOCTH
6 I1OPAJOK ITPOBEJEHSA SKCIIEPUMEHTA

6.1  Bremmucate B GiaHk oTyeTa Mo JabopaTtopHOil paboTe 1enb paboThl, 3aJaHHe, KPATKYIo
METOAMKY IPOBEIeHUs dKcriepruMenTa. [1oAroToBUTE TabnHIly [T 3aUcH TTOKa3aHu| puOOPOB
(Tabmuna 2).

6.2 Ilo MOKa3aHUIO BaTTMETpa 3anucarb MOIIIHOCTb AJIEKTpOHarpeBaress,
COOTBETCTBYIOIYKO ~ II€PBOMY  CTAallMOHAPDHOMY  pPEKUMYy  (YCTaHOBKAa  BKJIFOYAETCS
npernojaBaTesyieM /10 Hayaia 3aHsTHH).

6.3 IlepexmouaTeneM BKIHOYATh [MOOYEPETHO BCE TepMONapbl U (UKCUPOBATh ISl KaXI0M U3
Hux 3HaueHue OJIC Mo MWIIMBOJIBTMETPY C 3alMChi0 MX 3HAYeHMH B Tabiauue. 3amepbl
NPOM3BOJIUTH C HMHTEpBalaMu B 3-5 MHUHYT 10 TeX mop, moka BeanuuHa DJC s xaxaon
TepMomapbl He OyaeT H3MEHSAThCS BO BPEMEHM, 4YTO CBHJIETENbCTBYET O HACTYIUIEHUU
CTallMOHAPHOIO PEKUMA.

6.4 Ha cranmonapHom pexxume caenats Tpu 3amepa 3/1C o npubdopy Ass Kakaol TEpMOIapshl C
MHTEpBaJIaMH B 5 MUHYT U 3alMCaTh B COOTBETCTBYIOIINE Tpadbl TAOIUIIBL.

6.5 N3smepuTh TEPMOMETPOM TEMIIEPATYPY OKPYKAIOIIETO BO3/lyXa BOJIIU3H OT YCTAHOBKH.

6.6  Ilokasarb pe3ynbTaTbl 3aMepOB INPENOJABATENI0 U C €ro pa3pelieHus] MepeKIIounuTh
YCTaHOBKY 2-U pE€XHUM, YBEIWYMB C IIOMONIBIO pPETyJIsATOpa HAIpsKEeHHd |1 MOIIHOCTH
HarpeBatesns Ha 20-47 Br. OkcnepuMmeHT mnpoBoauTh uepe3 25-30 MUHYT B TOH ke
MOCJIEI0BATEIHHOCTH.

7 OBPABOTKA OKCIIEPUMEHTAJIBHBIX JTAHHBIX

7.1 Tlo rpagupoBoYHOI Tabmuiie Tepmonap onpeneauts IJC, COOTBETCTBYIONIYIO TEMIIEPAType
OKPY’KaIOIIEro BO3yXa, YTOOBI cIeNaTh MONPaBKy HAa TeMIEpaTypy XOJOJHBIX CIIaeB TepMOINap
HaXOJSIIUXCS MPU TEMIIepaType OKpyXkKaroliero Bo3ayxa. ['pagupoBounas Ttabiauna paccunTaHa
Ha TEMIIEpaTypy XOJIOJHBIX craes, paBHyo 0°C.

7.2 Onpenenuts cymmapubie DJIC Ej, Eout.a. cknanesiBast B Tabnuile Ui Kaxa0d TepMOIapbl
3J1C no mpubopy ¢ DJIC, COOTBETCTBYIOIIEH TeMIEPaType OKPYKAIOIIETO BO3IyXa.

7.3 Tlo rpagupoBOYHON TaOIMIlE HAWTH TEMIIEpPaTypbl B MecCTax 3a YEKaHKH TepMoIap Io
3HaYeHusaM cymmapHbix J/(C.

7.4 BpIUMCIINTD CPEHUE TEMIIEPATYPbl IOBEPXHOCTEN HCCIEAYEMOTO CIIOS.



7.4.1 Cpennss, TeMneparypa BHyTPEHHEN IOBEPXHOCTH €104
_ t -+t +t oC
Cl 3 ’ .
7.4.2 Cpennsas Temneparypa Hapy HOH TTOBEPXHOCTH CII0s
IR P a
Cc2 3
7.5 OnpenenuTh CPEAHIOI TEMIIEPATYPY UCCIEAYEMOTO CIO0sI
— tl ;tZ 'OC.
7.6 Beraucnuth K03 GUIIMEHT TEMIOMPOBOAHOCTH A 110 dhopmydie (3), mpuHUMas
Q=N Br; d;=0,025 m; d2=0,05m; I=1 M
7.7 IlonmyyeHHble 3Ha4CHHS A U {c 3amMcaTh B TAOIHILY.
7.8 Tloctpouth rpaduk 3aBucumoctd A=f(tc). [lo ropu3oHTANIM OTIOKHUTH B BHIOPAHHOM
MmacmTale cpegnue Temmeparypsl cios (tc, °C), mo BepTUKaIu COOTBETCTBYIOIIUE UM 3HAYECHUS
K03(pPUILIMEHTOB TEMJIONPOBOIHOCTH.
7.9 OnpenenuTh aHATUTUYECKYIO 3aBUCUMOCTh KOO(PQHIMEHTa TEIUIONPOBOJHOCTH  OT
TeMIIepaTypbl, KOTOpas sl U30JIALMOHHBIX U MOPUCTBIX MaTEPHAJIOB MOJUUHACTCS JIMHEHHOMY
3aKOHY, M OTIMCHIBAIOTCS ypaBHEHHEM

A= %o (L+Dt) (3)
rae Ao— ko3¢ unueHT rermionpoBogHoct npu 0°C;
b— mocrosiHHast, onpenensemMas SKCIIEPUMEHTAIBHBIM ITYTEM.
Benmuunny Ap ompenenuTh 1mo rpaduky mocje uYero w3 ypaBHeHHs (3) ompenenuTh 3HAYCHUE
MIOCTOSIHHOM D, B3sIB M3 SKCIIEpUMEHTA 3HA4YCHHUE Ic U COOTBETCTBYIOIICE €My 3HAUCHHUE A.
7.10 [TonryueHnnsie 3HAYEHUS KOI(PPHUIMEHTOB TEIIONMPOBOJHOCTH CPABHUTH C TaOIMYHBIMH
JTAHHBIMHU.

,°C.

te

Tabnuna 2 —MccnenoBanue Ko3QpGUIMEHT TEMIONPOBOAHOCTH

Pexxumbl
=gl 2 3

Ornpenenenns BETMYUHBI s El 2

3 g 5 3amepel

Q§5123123123
MomHocTh N Br
AJIEKTPOHArpeBATENS
Temmeparypa  OKpY’KaroIlero t oC
BO3/IyXa ¢

OJ1C, cooTBeTCTBYIOMASA
TeMIleparypa  OKpyxawuerolk, |MB

BO3/yXa
2/1C o nmpubopy E'n [MB
CymmapHas OC| .,
, (EwrE) B B
Temneparypa
noBepxH. Tpyos! (omp.[t'1  [°C
8 no Bein. E'7)
§ 9]J1C no npubopy E'n, [MB
= o C}fMMapHaH S1C £, B
Z| &1y [(E'n2tEo)
Q| 5| |Temmeparypa
S| 2| |moBepxH. TpyOwI (omp.|t';  [°C
Z12|  |no Ben. EY)




9]J1C no npubopy E'ns (MB
CymmapHas OC| .
3 (Eln3+Ee) E3 MB
Temneparypa
nmoBepxH. Tpyos! (omp.|t's |°C
1o Ben. £'3)
9J1C no npubopy E",1 (MB
CymmapHas OJ1C| -,
. (E”nl+Eg) E 1 MB
Temneparypa
nmoBepxH. Tpyos! (omp.|t"; |°C
o Ben. £"7)
O/1C no npubopy E", (MB
CymmapHas SAC| .,
5 (E”n2+E3) E", (MB
Temneparypa
noBepxH. Tpyos! (omp. [ty |°C
1o BenL. E")
8 9/1C no npubopy E"nz [MB
2 CymmapHast SAC| .
= A " E 3 mB
& %3 (E n3+E6)
Z| 5| |Temmeparypa
2 2| |mosepxH. TpyOsI (omp.|t"s |°C
=| 2] |mo Ben. E")
Koaddumment Ad
TEIIONPOBOIHOCTH A i-E
HCCIIETyeMOT0 MaTepuaia
Cpennsis TeMiepatypa t oC
HCCIIEyEMOTO CIIOS -

OTYET I10 PABOTE

OTueT 1o BBHINOJIHEHHOW paboTe JTOKEH COJepKATh:

1 Ilens paboTHI.

2 OnucaHue METOJIMKHU olpeesieH s K03 PUIMEHTa TeIIONPOBOJHOCTH.

3 Pucynok 2 u tabnuiy 2.

4 Pe3ynbraThl 00paOOTKU SKCIIEPUMEHTAIBHBIX TAHHBIX.

5 I'paduk A=f(tc).

6 ConocTraBiieHUE pe3yIbTaTOB AKCIIEPUMEHTA C JIMTEPATYPHBIMH JaHHBIMU.
KOHTPOJIBHBIE BOITPOCHI

1.KakoB ¢usnueckuit cMpicn kodduimeHTa TemionpoBogHocT? BriBequTe ero pa3sMepHoOCTb
u3 3aKkoHa Pypebe.

2.ChopmynupyiiTe OCHOBHOM 3aKOH TEIUIONPOBOMHOCTH @Dyphe U MNPUBEAUTE, €r0
MaTEMaTHYECKOE BBIPAXKEHHUE.

3.Yrto Takoe TemMmnepaTypHOE IoJie, 30TEPMUUECKHE TOBEPXHOCTH, TEMIEPATypHbIN IpagleHT?
4.JlaiiTe TpadguueCcKyt0 HHTEPIPETALMIO TEMIIEPATYPHOT0 IPaHeHTa U TEIIOBOIO MOTOKA
5.00bscHuTE, TIOUEMY B popmyne 3akoHa Dypbe B nuddepeHnuansHoi popme B MpaBoi yacTu
MMeeTCs 3HaK MUHYC?

6.UT0 Takoe YCTAaHOBUBIIMICA M HEYCTAaHOBUBIIMHCA TEIUIOBble pexuMmbl? [IpuBegure
MaTeMaTHYECKOE BBIpA)KEHUE B 00IIIEM BUJIE TEMIIEPATYPHOTO IOJIs ATl 0OOUX CIIydaes.
7.1Touemy MOPUCTBIE MaTepUaAIbl UMEIOT HU3KUH KO OUIIMEHT TETIONPOBOTHOCTH?



8.Kak 3aBUCUT KOA(PDHUIMEHT TEIUIONPOBOJHOCTH U30JIAIUOHHOTO MaTepHraja OT TeMIepaTypbl?
9. Onummre cxemy npruOOPOB U MPUHLMIT OIpeeeHHUs] KOdPPUIHEHTa TEMJIONPOBOAHOCTH 110
METOAY TPYOBI.
IIpumep Tecta

Nel

T &

s wpeanpHOro raza wW3MeHeHHME oObemMa B mporecce 1-2, nM300pakeHHOM Ha Tpaduke,
COOTBETCTBYET COOTHOIICHHUIO. ..

10 v2>vl
2 O v2<vl
3O v2=vl
4 O v2<vl

Ne2

OObeMHas TeIIOEMKOCTD 10 U3BECTHOM MacCOBOM TEIIOEMKOCTH BBIYUCIISETCS 110 Q)opMyne....

10 cN=clp
2 O chN=c*u
30O cN=c/u
4 O cM=c*p

Ne3

YpasHeHue Maiiepa [uisl peaabHOTO ra3a UMeeT BULL...
1 O Cp-Cv<R

2 O Cv-Cp=R

3 O Cp-Cv=R

4 O Cp-Cv>R

Ne4

ITox TenmnoToM MOHUMaeETCH. ...

10 crnocob o6vMeHa SHEPTUEH MEXIY TepOIi/IO,Z[I/IHaMI/I‘leCKOI\/'I CHUCTEMOH U OKpYKarollel cpeou,
CBSI3aHHBIN C HAJIMYAEM CHJIOBBIX IIOJIEH Y BHEIIHETO JABJICHUS

pa0ota, coBepuiaeMas TEPMOJUHAMUYECKOH CHUCTEMOH MNP KOHEYHOM H3MEHEHUU €€

o0beMa

20



3 O pabotacunsiBl HuanytuB 1 M

croco0 oOMeHa SHEPruel Mexay TEPMOIUHAMUUYECKONW CHCTEMOM M OKPY’KAIOIIeH cpemoi
4 O mnpu HEMOCPEACTBEHHOM KOHTAKTE€ MEXKIY TElIaMH, JIYYHCTOM IIEPEHOCE DJHEPTUH, B
pe3ylbTaTe XUMUYECKUX PEAKITUi WK TIpH (Da30BBIX MEPEX0aax

Ne5

COBOKYHHOCTB MaTCpHaJIbHBIX TCJI, HAXOAANUXCA B MCXaHUYCCKOM U TCIIJIOBOM B3aHMOI[efICTBPIH
JPYT C IPYTOM U C OKPYKAIOIMMHU CHUCTEMY BHEITHIMU TEJIaMH MPECTABIISCT. ..

1 O TepMOIMHAMUYECKYIO CHCTEMY

2 O OIHOPOIHYIO TEPMOJUHAMUYECKYIO CHCTEMY

3 (O TeIIOn30JUPOBAHHYIO CHCTEMY

4 O H30IMPOBAHHYIO TEPMOJUHAMHUYECKYIO CUCTEMY

Neo6
MaccoBasi TCTUIOEMKOCTh HWJICATBHOTO Ta3a IO M3BECTHOW MOJBHOW BBIYHCISCTCS I10
dopmyre.... ][]

1 Q c=pc/p
2 O c=p/puc
30 c=pc/p
4 O c=W ue

Ne7
Temnora, moBeCHHAs K TIOTOKY pabodero Tejia U3BHE, PACXOAYETCs Ha ...

| @ YBCAMECHHS SHTAILIHHA pabouero Tena, MPOU3BOACTBO TEXHUUECKON paObOThl M yBEJIUYCHHE
KMHETUYECKOU DHEPIUH MIOTOKA

2 O YMCHBIICHUEC OHTAJIBIINN pa60qero TCJ1a, IPOU3BOJACTBO TEXHYCCKOU pa6OTI>I N YBHUJICUCHUC
KHUHETHYECKOM 9HEPTHUHU IIOTOKa

3 O YBCIMUYCHUC DOHTAJIBIINU pa6oqer0 TCJIa W YBCJIMYCHUC OHTAJIBIINU pa60qero TCl1a H
YBCIIUUCHUC KUHETHYICCKOMN SHECPTHUHUHU ITOTOKA

YBCJIMYCHUC SHTAJIBIINA pa60qero TEJ1a, IPpOU3BOACTBO TEXHUYECKOU pa6OTLI U YMCHBIICHUC
KHHETHYICCKOM OHECPIHUHU IMOTOKA

40

No8

71 = 1000K, 7> = 100K, [J; = 2 m°/ke. B Touke 2 H306apHOTro Ipolecca, MPeACTABICHHOTO Ha
rpaduke, yAeabHbII 00bEM paBeH ...

P 43

2 1
100 (¢ “ t
I I

] l

2

Mk



QTBe 0,2 (06e3 yuera perucrpa)

Ne9
T $ K
100 p — — — 1
10F — — — 2
-
Ew/(erE)

T:= 100K, 7= 10K, (0; =1 M /xz, k = 2.B Touke 2 aauabaTHOrO rpoiiecca, MpeACTaBICHHOr0 Ha
rpaduke, yaeIbHbIi 00bEM paBeH....

QTBG 10 (Ge3 yuera perucrpa)

NelO

KonmuecTBo TEMIOTHI, MOIy4eHHOE TEJIOM, ¥ padoTa, IPOU3BEICHHAS TEJIOM, 3aBUCST OT....
1 O xapakrepa TEpMOIMHAMHYECKOTO MPOIECCa

2 (O 3amaca paboThl B TeJ€

3 (O 3anaca TemjaoThl U pabOTHI B TEJE

4 (O 3amaca TerIoTHI B TEJE

Nell

P 4 klIa
50 p—— 2

10 |- — 1

- YV
MYKT

71 =100 K. B Touke 2 U30XOpHOrO mpolecca,IpeICTaBIeHHOro Ha rpaduke , TeMIepaTypa paBHa
K.

1 O T=500K

2 O T=100K

3 QO T=20K

4 O T=500C

Nel2



T+ K

200 |—o—»—w

I w5, JI&(KrK)

h f— — —

Ecnu konmmyecTBO TEIJIOTHI, KOTOPOE MOABOAUTCS B M30MeTpudeckoMm mpouecce 1 -2 pasuo 500
JIK/KT, TO SHTpOMNUS B TOYKE 2 paBHA...

Orse 7.5 (6e3 yuera peructpa)

Nel3

MaxkcuManbLHO BO3MOKHOE BJIaroCcoacp:KaHuec JOCTUTACTCA IIPH ....

1 O ¢=100%
2 (O B TOYKE IepeceyeHus JIMHUU MOCTOSIHHOTO BJarocojepanus ¢ nunueit ¢ = 60%
30 9=0%
4 O ¢9=50%
Nel4
P &
K
7 4
3
F

¥
—r

®dazoBbIit Iepexo 1, n300pakeHHBI Ha PUCYHKE, COOTBETCTBYET....

Orae cyonumanuu. (0e3 yuera peructpa)

Nel5

TemmepaTypa, 10 KOTOPOH HEOOXOIUMO OXJIXKJIATh HEHACHIIEHHBIN BIIAKHBIA BO3YyX, YTOOBI
COJIEpKAIIMIICS B HEM MEPErpeThIil map cTajl HACBIIIEHHBIM, HA3bIBAETCA. ..

1 O xputHueckoil Temreparypoi
2 O rtemmeparypoit TOYKH POCHI
3 ( TemmepaTrypoi TpOHOM POCHI
4 (O abcomoTHON TeMIiepaTypoi



Nel6

= V

PaGouee Teno (Harpumep, BOASHOM Mmap) (CM.pHUC.) COBEPIIIAET...
1 O xpyrosoii mporiecc (uuk) 1-a-2-6-1

2 (O HeoOpaTUMBIH KPYroBOW MpoIiece

3 O oOpaTumblii TEpMOAMHAMUYECKUH Tiporiece 1-a-2

4 (O o0OpaTUMBII TepMOAMHAMHYECKUI mporece 2-6-1

Nel7
P i

1
’xa\
2
Ecau Py =3*P;, ,v1=v2/3, To u3meHenue sHransnuii [1h=h; -h, B mpomecce 1-2, mokazanHoM Ha
rpaduke, paBHo...

1 O ul+u2
200

3 O uz-ul
4 QO ul-u2

Y

Nel8
P &

1
’\a\
2
Ecmu Py =3*P, ,v1=v2/3, To usmeHenue sutambnuii [1h=h; -h, B mpomecce 1-2, mokazanHom Ha
rpaduke, paBHo...

-V

O_TBe ul-u2 (6e3 yuera perucrpa)



Nel9

P &

- V

PaGora cxxaru B iporiecce 1-2 (cM. rpaduk) Beraucisercs mo Gopmysie...
1 O I=R*(T1-T2)/(k-1)

2 O I=R*T*In(v2/v1)

3 O I=P*(v1-v2)

4 QO I1=P*(v2-vl)

Ne20

HN3meHeHne BHYTpeHHeﬁ OHEPIrUU rai3a B IIpoHeccax, I/I306pa)KCHHBIX Ha PUCYHKEC, BBIPAKACTCA
COOTHOIICHHUEM...

1 O dUa>dUb>dUc
2 O dUa=dUb=dUc=0
3 O dUa<dUb<dUc
4 O dUa=dUb=dUc

Ctpykrypa pedepara:

1) TUTYNBHBIN JTUCT;

2) TuIaH pabOThI C yKa3aHUEM CTPAHUI] KaXKIO0T0 BOMPOCa, MOABONpoca (IyHKTa);

3) BBeneHue;

4) TEeKCTOBOE W3JIOKEHHE MaTepHuajia, pa30ouTOoe Ha BOMPOCHI M TOABOIPOCHI
(MyHKTBI, TOJMYHKTbI) C HEOOXOAUMBIMH CCBUJIKAMH Ha HCTOYHUKH,
UCIIOJIb30BaHHBIE aBTOPOM,;

5) 3akitoucHHE;

6) CIHCOK MCIIOJIB30BaHHOM JIUTEPATYPBL;



7) TPUIOXKCHHUS, KOTOPBIC COCTOSIT M3 TaOJHIl, JUarpamm, rpadukoB, PUCYHKOB,
cxeM (HeoOs3arenmbHass 4acTh pedepara). I[lpwnoxkeHus pacmosararorcs
MOCJIEI0BATENBHO, COTJIACHO 3ar0JI0BKAaM, OTPAXKAIOIIUM HX COAEpIKaHHE.

Tembl pedepaToB

1.

OCHOBBI TeXHMYECKOW TepMmoauHaMuku. CBoiicTBa paboumx Tten. PabGodee Temo u ero

apaMmeTpsl.
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11.
12.

13

14.
15.
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.
42.
43.
44.
45.

. OCHOBBI TEXHUYECKOU TepMOoAHAMUKH. Pabodee Teo u ero mapameTphl.

. OCHOBBI TEXHUYECKON TEPMOAMHAMUKH. Y pPaBHEHHUE COCTOSIHUS UCAIBHOTO ra3a.

. OCHOBBI TEXHHUYECKOU TepMoaArHAMUKH. CMECH UACAIbHBIX Ta30B.

. TenmnoeMKoOCTh HCcaILHOTO ra3a.

. IlepBbIii 3akoH TepMoarHaMuKu. Kitaccudukanys TepMoIuHAMUYECKHIX TPOLIECCOB.
. Pabota pacmupenus rasa.

. BHyTpeHHss sHeprus rasa.

. AHAJTUTUYECKOE BBIPAXKEHHE 1-TO 3aKOHA TEPMOJUHAMUKHI. DHTAIBITHSI.

. [lepBblil 3aKOH TEPMOAMHAMUKH JIJIs1 TOTOKA rasa.

OHTpoIus ra3os.

TepMoanHaMuyecKue NPOLECCHl HI€albHbIX Ta30B.

. Peanibuble ra3pl CBOIMCTBA peanbHBIX I'a30B.

BoasHoii nap. DHTanbIUITHO-PHTPONMIHAS [UarpaMmma BOJSHOTO Mapa.
ATmocdepHslii Bo3ayx. h-0-auarpaMma BIaKHOTO BO31yXa.
CyuHocTh 2-T0 3aKOHa TEPMOJIUHAMHUKHU.

KpyroBsie TepMOAMHAMUYECKHE TTPOLIECCHI.

[Tpsimoit oOpaTumbIii uka KapHo.

MaremaTnueckoe BbIpa)KEHHE BTOPOT0 3aKOHA TEPMOIUHAMUKH.
Hcteuenue napos 1 razoB. OCHOBHOE ypaBHEHHE BBITEKaHUS IApPOB U Ta30B.
. Businue npoduist kaHana Ha CKOPOCTh UCTEUEHUSI.

. ApoccenupoBaHue ra3zoB v Mapos.

TemonpoBoaHOCTh. OCHOBHBIE TIOJIOKEHUS TETIONPOBOIHOCTH.
KonpekTHBHbIH TeruiooomMeH. OO01Me NoI0KeHHUS.

Tennooomen uznyuenrem. OOIIHE TTOJIOKEHUSI.

OCHOBHBIE 3aKOHBI JIyYUCTOTO TEIIOOOMEHA.

TennooOMeHHbIe annapathl. Kiaccudukaiys TerniooOMeHHBIX anmapaToB.
Kommnpeccopsl. O6mue ceenenus. [lopirHeBoit koMmpeccop.
[{uK1bI ra30TYpOMHHBIX YCTaHOBOK. ['a30TypOHHHBIE YCTAaHOBKHU.
[{ukipl TapoTypOMHHBIX YCTAHOBOK.

[Mukn KapHo 11 napoTypOMHHBIX YCTaHOBOK.

Huxn Penkuna ma ITTY.

[{ukIBI XOJMOIMIBHBIX YCTaHOBOK. OO1IIMEe CBEACHHUS.

[Tpoueccsl nomydyeHuss HU3KUX TEMIIEpaTyp.

Crioco0b! OXJTaXICHHUS.

CucremMa OXJIaKIEHHS XOJIOJAUILHON YCTaHOBKH.
OpnHocTyneHYaTsle XOIOAWIbHBIE MALINHBI.

MHoroctyneHuyaTble X0J0IUIbHbIE MAILIUHBL.

XoJoAUIbHBIE areHThI U XJ1aI0HOCUTEIH.

["a30BbIe 1 BUXPEBBIE XOJOAUIBHBIE MAIIUHBI.

KomnpeccronHble napoBble X0JI0AUIbHbBIE MAIIUHBI.
AGCOpOIIMOHHBIE I COPOLIMOHHBIE XOJIOANIbHBIE MAIIIMHBI.
[Tapo?KeKTOpPHBIE XOIOANIbHBIE MALINHBI.

TemiooOMeHHbIEe annapaThl XOJ0AWIBHBIX MalluH. KoHIeHCaTOPBHI.
TemooOMeHHBIC anmapaThl XOJIOAUIBHBIX MalivuH. Mcmapurenu



46. TermooOMeHHbIE anmapaThl XOJOIMIBHBIX MaIiH. OXJIaKaaronue npruoopsl.

47. TemnooOMeHHbIE ammapaThl XOJOJWIBHBIX MallMH. BcnomorartenbHoe 000pynoBaHMe
Hcnapurenu.

48. TemyooOMEHHBIE anmaparbl XOJIOAWIBHBIX MAaIIMH. ABTOMAaTHYECKOE DPEryJIMpOBAaHUE U
yIpaBJICHHE.

49.

AIpeFaTBI XOJOOUJIbHBIX MAallIMH U YCTaHOBOK.

50. Knaccudukanus XoJIOAMIBHIKOB 10 HA3HAYCHUIO.

51.
52.
53.

Knaccugukaius XonoIuIbHUKOB 110 TPY30BMECTUMOCTH.
["a3000pa3Has oxyaxaarouas cpeaa.
Kunnkas oxnaxparonias cpena.

54. Trepaas oxjaxkao1as cpea.

55.

KOHCTp}IKI_II/II/I XOJIOANJIBHUKOB.

56. HapyxHble orpakaroniyue KOHCTPYKIMH.

57.
58.
59.

BnyTtpenHue orpaxaaronme KOHCTPYKIUH.
Tennon30JALHMOHHBIE MATEPUAIIBI.
I'Mapon301MOHHBIE MaTEPHAIIBI.

60. TermnoBoii 0aJaHC OXJIAKIAEMOTO IOMEILEHUS.

61
62.
63.

. CHucTeMbl OXJIaXIeHUS XOJOIUIbHBIX Kamep.
Crioco0bI 0TBOJIA TETUIOTHI OT TOTPEOUTENS XOJIOAA.
Bo3ay1iHbie MOPO3MIIbHBIC allIIapaThl.

64. KoHTakTHBIE MOPO3WJIBHBIE AIlIapaThl.

65.

Cy0OnuManMoHHbIE CYIIUIIbHBIE YCTAHOBKH.

66. TexHOTOTHYECKUE KOHTUIIHOHEPHI.

67.
68.
69.
70.

OXJI&)KI{GHI/IG BOAHBIM JIBIOM.

JIbI0COIISIHOE OXITaXKICHHUE.

OxJaxaeHne X0JI0J0aKKyMYISITOPaMH C SIBTEKTUKOM.
OxJaxxJIeHUe CYyXUM JIbJIOM.

71. UcnaputenbHOE OXJIaXKICHHE.

Jas npomexytounoro koHtTposs (OIIK-1 CrnocoOHOCTh OCYHIECTBISITH TOWCK, XpaHEHHE,
00paboTKy 1 aHaIM3 UHPOPMAITUHN U3 PA3TUYHBIX HCTOYHHUKOB U 0a3 TaHHBIX, MPECTABIATH €€ B
TpeOyemMoM ¢Qopmare ¢ UCHOIb30BaHUEM HWH(GOPMAIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHIN)

BOl'lpOCbI K 3K3aMEHYy

1.
l.

W30TepMHBIIi Tpolece neaabHOro ra3a B 3aKPhITHIX CUCTEMaX.
OcHoBBI TexHHYECKON TepmonuHamuku. CBolicTBa pabouux Ten. Pabouee Temo u ero

napameTphl.
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. OCHOBBI TeXHUYECKOH TepMOAMHaMUKHU. Pabouee Tesio U ero napameTpsl.

. OCHOBBI TEXHMYECKON TEPMOJAVMHAMUKH. Y PaBHEHHE COCTOSIHUS UIECAIBHOTO rasa.

. OCHOBBI TEXHMUECKOH TepMoguHaMUKU. CMeCH UiealbHBIX Fa30B.

. TemnoeMKoCTb HAeaILHOIO rasa.

. [lepBsIit 3akoH TepmoanHamMuku. Kitaccudukanus TepMoJuHAMHUUECKUX MPOIIECCOB.
. Pabota pacummpenus rasa.

. BHyTpeHnHss sHeprus rasa.
9.

Amnamutuyeckoe BBIPAXKXCHUC 1-To 3aKoHa TCPMOANHAMUKHU. OHTAIbINS.

10. IlepBblil 3aKOH TEPMOJIMHAMUKH I [IOTOKA rasa.
11. DuTpOnus razos.
12. TepmoauHaMu4ecKHe MPOLECCHl HCAIBHBIX Fa30B.



13.
14.
15.
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.
42.
43.
44.
45.
46.
47.

Peanbhble ra3el CBOMCTBA PEATBLHBIX I'a30B.

BoasiHoit nap. DHTAIbIUHHO-PHTPONMIHAS AMarpaMma BOJSIHOTO mapa.

AtmocdepHslii Bo3nyx. h-0-auarpaMmMa BIaKHOTO BO3yXa.

CynHoCTh 2-T0 3aKOHA TEPMOJUHAMHUKHU.

KpyroBble TepMOIMHAMHYECKUE TTPOLIECCHI.

[Tpsimoii oOpatumsblii ik Kapho.

MaremMaTnyeckoe BbIpa)KEHHE BTOPOT0 3aKOHA TEPMOJAMHAMUKH.

Hcteuenue napos 1 razoB. OCHOBHOE ypaBHEHHE BBITEKAHUS IapPOB U Ta30B.

Bnusaue npoduiis kaHaia Ha CKOPOCTh UCTEUCHUS.

JpoccenupoBanue ra3oB 1 Napos.

TemnonpoBoaHOCTb. OCHOBHBIE NIOJIOKEHUS TEMIONPOBOIHOCTH.

KonBexTuBHBI TeruioooMeH. O0IHeE HOJI0KEHUS.

Tennooomen uznydenrem. OOIIHE TTOJIOKEHUSI.

OcHOBHBIE 3aKOHBI JTYYUCTOIO TEMIO0OMEHA.

TennooOMenHbIe annapatsl. Kiaccudukanus TerniooOMeHHBIX anmapaToB.

Kommpeccoprr. O6miue cBenenust. [lopiaeBoi kommpeccop.

[{ukibl Ta30TYpOMHHBIX YCTAHOBOK. ['a30TypOMHHbBIE YCTAaHOBKH.

[{ukiel TapoTypOMHHBIX YCTAaHOBOK.

[Mukn KapHo 11 napoTypOMHHBIX YCTaHOBOK.

uxn Penkuna ma ITTY.

L{uKIIBI XOMOIUIBHBIX YCTAaHOBOK. OO1IIMEe CBEACHMS.

[Tpouecchl nosyueHus: HU3KUX TEMIIEpaTyp.

CriocoObl OXJIaXIeHUS.

CucreMa OXJIaKIEHUS XOJIOAUIBHON YCTaHOBKH.

OpHocTyneHYaTble XONOANIbHbIE MAITUHBI.

MHorocTyneH4arble X0J0AUIbHbIE MAIIHBI.

XoJIoAUIbHBIE areHThl U XJ1aJI0HOCUTEIH.

["a30BbIC 1 BUXpPEBBIE XOJOAUIBHBIE MAIIIMHBI.

KoMnpeccrnoHHbIe TapoBbI€ XO0I0IUIbHbBIE MAILIUHBI.

AOCOpOIIMOHHBIE ¥ COPOIIMOHHBIE XOJI0IUIIbHBIE MAIIIUHBI.

[Tapo3KeKTOpHBIE XOIOAUIbHBIE MAILIUHBI.

TemnooOMeHHBIE anmapaThl XOIOAUIBHBIX MaliuH. KoHIeHCATOPBHI.

TemiooOMeHHbIE annapaThl X0JOAUIBHBIX MalluH. Mcnaputenu

TennooOMeHHbIEe anmapaThl XOIOAUIBHBIX MalTuH. OXTaKIaronIe MPHOOpHI.
TemiooOMeHHBIE anmapaThl XOJOAWIBHBIX MalluH. BcrnomorarenbHoe o0opyaoBaHHe

Hcnapurenu.

48.

TermmooOMeHHEBIE amnraparbl XOJIOAWJIBHBIX MaAIIWH. ABTOMaTHUECKOE peryjivupoBaHuc u

yIpaBJeHHE.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Arperarbl X0J0IUJIbHBIX MAILIUH U YCTAHOBOK.
Knaccudukanus XoJ0uIbHUKOB 110 HA3HAYEHUIO.
Knaccudukanms Xon01uI-HUKOB 110 TPY30BMECTUMOCTH.
["a3000pa3Has oxmaxkaaromas cpesa.

Kuakas oxnmaxaronas cpena.

TBepnas oxnaxaaromas cpena.

KoHcTpykiuu Xon01uIbHUKOB.

Hapy»xHbie orpaxkaaronie KOHCTPYKIUH.
BuyTpenHue orpaxxaaromue KOHCTPYKLIHH.
Ternon3oAuOHHbBIE MATEPUAIIBL.
I'mapon30sMOHHBIE MATEPUAIIBI.

TemnoBoii OaTaHCc OXJIAXKIAEMOT0 IIOMEIIEHH.



61. Cucrembl OXJIAXKACHHUS XOIOIUIBHBIX KaMep.

62. CriocoOpl 0TBOJIa TEIJIOTHI OT MOTPEOUTENS X0JI01a.
63. BozyniHble MOPO3WIbHBIE aIlapaThl.

64. KoHTakTHBIE MOPO3WJIBHBIE AlllIapaTHhl.

65. CyOMMaIMoHHbIC CYIIUIIbHBIE YCTAHOBKH.

66. TexHoMOrN4eCKre KOHIUIIUOHEPBHI.

67. OxJIaxaeHUEe BOOHBIM JIbJI0M.

68. JIpnocossiHOE OXJIaXACHHUE.

69. OxJnaxIeHUE X0JI010aKKYMYJIATOPaMU C 3BTEKTHKOM.
70. OxnaxaeHue CyXUM JIbJIOM.

71. UciaputenbHOE OXJIaXIEHUE.

IIpakTHyeckue 3a1aHusl JAJIs1 IK3aMeHA
3aoanue 1.

B xommpeccop BO3AYIIHOM XOJOAWJIBHOM YCTAHOBKM IIOCTYNAET BO3AyX H3 XOJOAWJIBHOU
KaMmepsbl npu AaBieHud, paBHoM pl=0.1 MIIa u temnepatype t1 = -18°C . Ilocne aguabatHoro
cxatust 10 gaieHus p2 = 0,4 Mlla Bo3ayX MOCTymaeTr B OXJIaAUTENb, TJ€ €ro Temieparypa
cHmxkaercs 1o t3 =35°C B mponecce npu NOCTOSHHOM JaBJICHUHU. 3aTEM BO3AyX MOCTYNAEeT B
JIeTaHjuep, riae aauabaTHO paciupsiercs 10 mnepBoHadaiabHoro nasineHust pl . Ilocme atoro
BO3/lyX BO3BpAIIA€TCs B XOJIOAWIBHYIO KaMepy, /i€ IPU NOCTOSTHHOM JIaBJIEHUH HAarpeBaeTcs 110
TeMIiepatypsl t1, oTHuMas TermnoTy y oxnaxkaaeMbix teir. Q0= 120 KBT.

HeobxomuMo  ompenenuTh: XOJOMWIBHBIN  Kod(ddummeHT ?, TemmepaTrypy BO3IyXa,
MOCTYMAIOIIET0 B  XOJOJIWIbHYIO KaMmepy t4, KOJMYECTBO TEIUJIOTHI, IE€peIaBaeMoe
oXJIaXAarouen BoJie B oxyaaurene QB, pacxoJ] XOJOAWIBHOTO areHTa M U TeopeTHYEecKylo
NOTPEOHYIO0 MOIIIHOCTH NTEOp.

3aoanue 2.

['a3 maccoii M umeer HauasibHble MapameTpbl — naBieHue pl u temmeparypy tl. Ilocne
HOJIUTPOITHOTO M3MEHEHUS! COCTOSHUS 00BbeM rasza crain V2, a ajaBieHue p2noi. Onpexpenure
XapakTep mporecca (paclIMpeHHe WM CKaTHe Ta3a), MOKa3aTellb TMOJIUTPONBI N, KOHEYHYIO
Temreparypy t2, TEIUIOEMKOCTh HOJUTpornHoro mpomecca Crnoin, pabory L u temnory Q B
nporiecce, a Takke M3MEHEHNE BHYTPEHHEH YHEPTHU U SHTPOITHH Ta3a.

Omnpexnenute 3TH e BETHYUHBI M KOHEUYHOE JaBIICHHE P2, €CIIM M3MEHEHHE COCTOSIHHUS Tasa J0
TOro ke oobema V2 mpoucxoauT: a) mo uzorepme u 0) mo aguabarte. CocTaBbTE€ CBOAHYIO
TaOJHITy pe3ylbTaToB pacyera. [laHHbIe U penIeHnus 3a]a9u

'a3: N2 ;

t1, °C=300;

pl,Mna =0,7;

M,kr =7,5;

p2,Mna=1,45;

V2, m"3=1.5

[Tpumeuanue: Pacuersl BeCTH NpH NOCTOSHHOM 3HAYEHUU TEIUIOEMKOCTH, HE3aBUCUMO OT
TEMIIepaTypHhI.

3aoanue 3.



ITpu Temnepatype t1 = 20°C 2 KT yriekuciaoThl CKMMAETCS U30TEPMHUUECKH 10 JECSITUKPATHOTO
yMeHblIeHuss o0bema. OnpenenuTb KOHEYHOE JaBjieHHE P2, paboTy CKaTUS U OTBOIUMYIO
TEIIOTY, eciii HavanbHoe nasiienue pl =0,1 MlIla. [TpunsTh, 4TO Ta3 UACATLHBIN.

3aoanue 4.

1 kr Bo3;myxa aauabaTHO pacIIUpseTCs OT HavyaJdbHOTO COCTOSHUA ¢ Temneparypoi tl = 20°C u
nasnenueM pl=0,8 MIla no naenenust p2 =0,2 MIla. OnpenenuTs napaMmeTpsl raza B KOHIIE
pacmpenusi, paboTy mpolecca 1 U3MEHEHHE BHYTPEHHEH SHepruu rasa.

3aoanue 5.

Onpenenuts MapaMeTpbl BIAXKHOTO BOJASHOIrO napa npu nasieHuu 2,0 Mlla u crenenu cyxoctu
0,9.

3aoanue 6.

[lap ammuaka npu Temmeparype tl = -10 °C mocTymaer B kommpeccop, Tje aauabaTHO
CKMMaeTCs 10 JaBlIeHus, IIpY KOTOpoM ero Temreparypa t2 = 20 °C a creneHns cyxoctu X = 1.
W3 kommpeccopa amMMHaK TOCTylmaeT B KOHJEHCATOp, TIJieé TNpPU TIOCTOSIHHOM JaBIICHUU
oOpaiaercss B XKUAKOCTh (x=0), mocie 4Yero B pacUIMPUTEIHHOM MHIMHApPE OH aauadaTHO
pacmmpsiercss 1o Temnepatypsl t4 = t1 = -10 °C. OnpenenuTs XOIOAUIBHBIA KOYPOUIMEHT
paboTy ckaTtus B KOMIIpeccope Ha 1 Kr XJiajgareHTa.

3aoanue 7.

JInst CyIIKK HCToNb3yloT Bo3ayx npu t1=20°C u [11=60%. B xanopudepe ero moporpepaior 10
t2 = 95°C u HanpaBIAIOT B CYNIUIKY, OTKY/Ia OH BBIXOAMT 1ipH t3 = 35°C.

BbrunucnanuTh KOHEYHOE BIIArOCOAEP)KAHHME BO3AYXd, pPacxo] BO3AyXa M TEIUIOTBI Ha | kr
WCIIAPEHHOM BJIary.

3aoanue 8.

Temneparypa IOBEPXHOCTU BEPTUKAIBLHOM CTeHKH BBICOTOM h = 3 M paBna 10°C. Temneparypa
Bo3ayxa B nomertennu 20 °C. Onpenenuts KodQPUIMEHT TEMIOOTAAYH OT BO31LyXa K CTEHKE.

3aoanue 9.

BonoBo3nymiHbIil HarpeBaTenb BBINONHEH U3 CTaIbHBIX (A = 45 Bt/(M-K)) Tpy0 nuamerpom 38
x3 mm. ['perommas cpeaa — Bo3ayx ¢ TeMneparypoii Ha Bxoze tl11 = 350 °C u na Beixoge t(1[11 =
250 °C. Harpepaemas Boja MMeeT pacXoj m = 2 T/4, HayanbHYyIo Temrepatypy t[12 = 30°C, u
koHeuHyto t[102 = 200 °C. Koa(pduiMenTsl TemIooTaaun oT Bosgyxa K Tpybam al = 30
Br/(M’K), ot Tpy6 K Boze 02 = 2000 Br/(M?K).

Ha¥iTu mmorma s MOBepXHOCTH HAarpeBa arapara, €CJId OH BBITIOJIHEH 110 TPOTHBOTOYHON CXEMe.
VY4ecTh 3arpsi3HeHHE MOBEPXHOCTU C OJIHOM CTOPOHBI HAKUMBIO TonmuHou 0,5 MM u ¢ Apyroit
CTOpOHBI — cioeM Maciia ToimuHoi 0,1 mm. HarpeBarens Tepser B okpyxkaromryro cpeay 5%
TEIUIOTHI, TOJTy4yaeMoii ¢ Booi. PacueT mpousBectu o hopmyrnaM MmiIOCKOH CTEHKH.

3aoanue 10.



V1, M rasa ¢ HauyambHBIM JABICHHEM pl u HaganpHON Temmneparypoil tl cxumaercs 10
n3MeHeHus oobéma B [ pa3 ([1 = V1/V2).

Cxatue MpOUCXOAUT MO H30TepMe, aauadaTe M TOJIUTPOIE C TOKa3aTeleM MOJUTPOIBI n.
Onpenenuth Maccy Tras3a, KOHEUHBIM 00bEM, TeMmmeparypy, paboTy cKaTus, KOJIHYECTBO
OTBEIEHHON TEIJIOThI, U3MEHEHUE BHYTPEHHEHl SHEPruM W HHTPONMM ra3a A KaKIOro Hu3
IIPOLIECCOB.

N3006pa3uth mpoueccsl cxkatus B p,v u T,s — auarpamMMax. JlaHHble JUIsl pellieHus: IpUBEIeHbI B
tabnuie 6. Pe3ynbprarel pacueToB CBeCTH B Tadiuy 1.

Tabmuma 1
IIpouecc m T L Q AU |AS
KT T k/bx  kx Kk K/x/K

M3oTepMuueckuii
A tnabaTHBIA
[TonuTponHsbIit

3aoanue 11.

m K BO3/lyXa ¢ Ha4aJlbHOM Temrepatypoi tl cxxkumaercs ot nasnenus pl=0,1 Mlla no naBnenus
p2. CxaTue IpoUCXOIUT MO U30TEpMe, aauadaTe v MOJUTPOIIE C TTOKA3aTeNIeM MOJUTPOIIHI N.
Onpenenuth s KaKIOTO U3 TPEX MPOIECCOB CHKATHS KOHEUHYIO TEeMIepaTrypy BO3AyXa,
paboTy, OTBeIEHHOE TEIII0, H3MEHEHUE BHYTPEHHEH SHEPTUU U SHTPOIUHU Bo3ayxa. M300pa3uth
IpoIecchl cxxarus B p,v U T,s — quarpammax. JlaHHBIE IS pelICHHs PUBEACHBI B TabmuIe 8.
Pe3ynbrarhl pacueToB cBECTH B Tabnuiy 1.

Tabmuna 1
[Ipomecc m [T |[L Q AU AS
kr [T Ix [KDx [KIx [KIx/K

M3oTepmuueckuit
A mnabaTHBIA
ITonuTponHsbIit

3aoanue 12.

PaGouee Teno — BoAsHOI nap, MEIOLIMI B HAYaIbHOM COCTOSIHUU JlaBieHue pl u temmeparypy
t] annabaTtHO pacuMpsercs A0 AaBJIEeHUs p2 .
[TocTpouts mporiecc aanadaTHOro pacHIMPeHHs BOASHOTO mapa B h,s- nruarpamme.
Onpenenurs:

1) mapametpsl napa B HauanbHOM coctostun (v1, hl, s1);

2) mapaMeTphl apa B KOHEYHOM cocTostHuE (v2, h2, s2);

3) 3)3HauyeHust BHYTPEHHEN SHEPIHH TIapa 10 M MOCIIE Mpolecca
paclIupeHus;
4) paboTy pacHIMPEHUs U KOJTMYECTBO OTBOTUMOI TETIIOTHI.
K pemenuto 3agaun NpuiaokuTh CXeMY MOCTPOEHUs Mpolecca B KoopauHarax h,s. Jlanusie s
peleHus MpuBeeHbI B Tabmuie 1.
Taomuma 1
[Tocnenuss
udpa 0 1 2 3 @4 S b |7 8 9

mudpa




pl, MIla
o ™ i N
LN |00 O — — L0 (e)) [00) i —
p2, 6ap
o o
S e A S A A S R A L B = A )
o [O |O — o o i o N ™
[Mpenmocmen 0 |1 2 3 4 5 6 |7 8 9
Hsist dpa
t1, °C
o O O o o o o o o o
o (I~ |O Lo o i o Lo (o) Lo
g vl W |6 | b |§ [§ (1B
3aoanue 13.

Pabouee Teno — BoagHOM map, UMEKOIIMK B HAyaJlbHOM COCTOSIHUU JaBieHHE pl U creneHu
cyxoctu x1, n306apHo HarpeBaeTcs 10 Temnepatypsl t2. [Toctpouts mpoiiecc HarpeBa BOJASHOTO
napa B quarpamme h,s.
Onpenenurs:

1) mapameTpsl mapa B HayaabHOM coctosuuu (v1, hl, sl);

2) mapameTpsl Ilapa B KOHEYHOM COCTOsiHMH (v2, h2, s2);

3) 3HayeHWs BHYTPEHHEW SHEPTUH Hapa JI0 U MOCIIe MMPOIlecca HarpeBa,;

4) KOIMYECTBO MOJIBEICHHOM TETJIOTHI u COBepIIIaeMyro padoTy.
K permienuto 3a1a4n IpuIOKHUTh CXEMY IMOCTPOEHUS Ipoliecca B KoopanHaTtax h,s. Jlannbie ams
peleHus mpuBeeHbl B Taduuie 1.

Tabmuma 1
Ilocnenusas 0 1 2 3 4 B 6 7 8 9
nugpa mwudpa
p, MIla 9 B8 |7 6 b 4 3 25 1 (14
X Lo < [{e} (9.0 N~ AN o — o0 (@]
o O | e (O O O o2 o |00
o |l |ol|lo ||l | | l|lo
[Tpenmocnen- 0 (1 2 3 4 B 6 7 8 9
Hsis nudpa
t, oC
o |lolo |o|lo|lo|lo |o |o|o
o (V] o o™ e 0] o — L0 < Lo
< < LO L0 L0 © [{e) L0 [{e) ©
3aoanue 14.

[Tap xnagona R-12 npu temnepatype tl moctymaer B KOMIpeccop, I/i€ U309HTPOITHO CHKUMAETCS
JI0 TaBJIEHUS, IPU KOTOPOM €ro TemrepaTypa CTaHOBUTCS paBHOM t2, a cyxocTh mapa x2=1. U3
KOMIIPECCOPA XJIAJIOH MTOCTYNAET B KOHJIEHCATOP, IA€ IPU ITOCTOSHHOM JIaBJIEHUHU NIPEBPAIAcTCS
B KHJIKOCTh, TIOCJIEC YeTO anabaTHO pacIIupseTCs B Ipoccesie 10 TeMiepaTypsl t4=t1.
Onpenenuth XOMOMWIBHBIA KOIPQPHUIIMEHT YCTAaHOBKHM, MACCOBBIM pacxoj XJaJ0HAa, a TaKkKe
TEOPETUYECKYKD) MOUIHOCTh IIPUBOJA KOMIIPECCOPA, €CIM  XOJIOAOIPOU3BOIUTEIBHOCTh
yctaHoBku Qo. M300pa3uth cxeMmy ycTaHOBKM M €€ mukia B T,s — muarpamme. JlanHbie s
peleHus mpuBeeHbI B Tabmuie 1.

Tabmuma 1
ITocaenuas
g pa 0 1 2 3 4 5 6 7 B 9

mudpa




t1, °C
o L0 o o L0 o o o o L0
N < 0+ N Arul A il A A s
t2, °C 15 20 @25 (10 B0 (15 20 25 (10 (30
[Ipenmoc-
e THAS 0 1 2 3 4 B B [7 B8 P9
uudpa
Qo, kBT
o o o o o o o o o o
Lo o N~ (o)) (o] o [e 0] o < LO
— AN — — N ™ AN — AN N
3aoanue 15.

AMMuya4Has X0J0uJIbHAs YCTAaHOBKA IIPH TEMIEpaType KUIEHUs XJaaareHTa t1 u temmneparype

€ro KOHACHCallnu t2 umeer XOJIOAOIIPOU3BOAUTCIILHOCTD QO.

Onpenenuts XOJOAMIBHBINA KOO(P(PHUIMEHT YCTaHOBKH, MAaCCOBBIM pacxo/ XJIQJareHTa, a TakkKe
TEOPETHYECKYI0 MOIIHOCTh IIPUBOJAA KOMIIPECCOPA, €CIM HM3BECTHO, YTO MAap aMMHakKa I0Cie
KOMITpECCOpa CTAaHOBUTCSI CYXUM HACHIIIEHHBIM. 1300pa3uth cxemy ycTaHOBKHU U €€ 1uki B T,s
— nuarpaMme. JlaHHbIE JUIs peleHus IpuBeAeHbI B Ta0uie 1.

Tabauna 1
[Tocnenuss
muppamuppa0 1 2 3 4 H 6 7 8 9
t1, °C
o B o [ |o v |o v o |o
AR i v i A il Al Al A Ay
t2,°C 25 20 |15 15 30 (15 20 25 |10 (30
[lpenmocienn0 1 2 3 4 B 6 [7 8 9
a5 nugdpa
Qo, kBt
o o |lo o |o v o o o |o
Tp] o (o] M~ (o] N 0 ™ o Te]
i N i i N i N | (a0) N
3aoanue 16.

B ©Oake c Bomoil ycTaHOBIEH NapoBOH MOAOTpeBaTelb, KOTOPbIM NpeAcTaBiseT coOoi
TOPU30HTANIBHBIA 3MeeBUK M3 TpyO nuamerpom d. TemmepaTypa Boabl B Oake ©XK, cpeaHss

TeMIepaTypa NOBEPXHOCTU HarpeBaTes tcT.

Onpenenutb K03(GGUIMEHT TEMI00TAauM OoT Harpesarens K Boje. Kakum Oyner koaduient
TEIUIOOTIa4M, €clii B O0aKk YCTaHOBUTh MeEIIANKY, CO3JAIOUIYI0 NEPIEeHIUKYISAPHBIA OCH
HarpeBaTelis MOTOK XKUAKOCTU CO CKOPOCThI0 W? JlaHHBIE AJis peleHusl NpuBeIeHbl B TaOIuIe

1.
Tab6muna 1
[Tocnenuss o 1L 2 B 4 B B [ B8 9
nugpa mudpa
d, Mmm 10 16 20 28 32 38 42 |48 57 |75
tct, oC
o b |lo o |o |o
o (b o b |& |o 4 |8 & |F
(oe] (00] (o)) ()] — — — — — —
[Mpemmocen- 0 L 2 B 4 B B (7 B8 P9
Hsisl U pa
tx, °C 20 30 40 |50 |60 [70 |5 pB5 45 [35




W, M/C
Lo L0 L0 L0 L0
N O N o (N N o (N
[aV] AN AN [9N] — [90) [90) [aV] [aV] AN
3aoanue 17.
W30nupoBaHHBId  TOPU3OHTAIBHBIA  TPYOONPOBOJ MPOJIOKEH Ha OTKPBITOM  BO3IYyXE,

TeMmIeparypa KoToporo tk. Temmeparypa HapyKHOW IOBEPXHOCTH H3OJSIIMUA paBHA (CT,
HaApY)KHBIN JHaMETP M30JISAILMK paBeH d.

Onpenenuts K03GGUIMEHT TEIUIOOTIAYN W TEILIOBBIC MOTEPH ¢ 1M AmuHBI TpybompoBoaa. Bo
CKOJIbKO pa3 BO3PACTYT TEIUIOBBIC MOTEPH, €CIU TPYOOIPOBO OyaeT 001yBaThCs MOMEPEUYHBIM
IIOTOKOM BO3/yXa CO CKOPOCThI0 W? JIaHHBIE IS pElIeHus IpUBEAeHbI B TabuIie 1.

Tabmnnna 1

[Mocnenusast o 1 2 8 ¥4 p B [T B8 9
nudpa mudpa
d, MM
o |lo o |lo |o |lo |o |o |lo |o
S | & b |© b & b |©& |b
— — AN N [ap] ™ < < Lo Lo
txk, °C
S8 & |2 T |0 o393
[lpeanmocnen- 0 1 2 3 4 5 6 [ 8 9
Hsis dpa
tct, oC 40 45 5 |0 65 B0 35 25 |20 (70
W, M/C 5 6 [/ B8 9 {10 11 (12 (13 |14
3aoanue 18.

Cyxoif HachllleHHbIM map xmagareHTa R22 maccoit M = 1 kr npu temneparype t; aanadaTtHo
CKMMaeTcs N0 JaBieHus pp. OmnpenenuTs ¢ MOMOINBIO TaOMUI] M JAMarpamMMm IapameTpbl
HAYaJIbHOTO M KOHEYHOro cocTostHuil R22, a takke paOoTy, M3BMEHEHHE BHYTPEHHEH SHEpruu,
SHTAJIBIIMU U SHTPOIIUY Mpoliecca.

[TapameTpsl TOUEK IUKJIA CBECTU B TAOJIULLY:

Ne Toukn |, p, MIla v, M/KT h, xJIx/Kr S, X
0C K /x/(xr K)

1 * * 3 * 3 3
Eakad Eakad EaEad EaXad EaXad Eakad

2 * 3 3 3 3 3
EaXad Eakad Lakad EaXad EaXad ekl

* [TapameTpbl, ollpe/ieJIeHHbIE TI0 JHarpamMmme.
**]lapameTpsbl, OnpeIeleHHbIE 110 TaOIUIaM UITU MOJIYYeHHbIE PACUETOM.

3aoanue 19.

®peoHoBasi XOJOAWIbHAS YCTAHOBKA XONIOAMIBHONW MomrHOCTEI0 Qo= 100 kBT pabortaer Ha
¢bpeone-12 npu temmeparype ucnapeHus t; = - 5 °C u Temmeparype KOHJEHCAIMM Tepes
perynmupyomuM BeHTHIeM tp= 25 °C. Omnpenenuts XONOAWIBHBIM KOXPGUIMEHT U
CTaH/IApPTHYIO XOJIOJAUIBHYIO MOITHOCTh YCTAHOBKH MPH TeMIiieparype ucrnapenus t’; = - 15 °C u
TeMnepaType KOHJEHCAIMU Tepe]] peryaupyromum Bentmiem t’y = 30 °C, ecnu TeopeTudeckas
MOIIHOCTh KOMIIpeccopa ycTaHoBKH N, = 26 kBT u ko3 duimenT momayu xommpeccopa s
pabouunx mapameTpoB My = Nve = 0,69. [lap U3 ucnaputens BHIXOAUT CYXUM HACBHIIEHHBIM.



3aoanue 20.

Onpenenuth TeMIEpaTypbl B IEHTPE ¥ Ha TIOBEPXHOCTH MIIEHHYHOTO 0AaTOHA Yepe3 yac Mmocie
TOT0, KaK €r0 BBIHYJIH U3 TICUH.

Hauvanbnas temmneparypa 6atoHa ly,., TeMIepaTypa BO3AyXa B MOMEIIEHUH t;, KOdpQHUIHrEeHT
TETUIOOT/Ia4YH OT MMOBEPXHOCTU OATOHA K BO3IYXY

baton ycioBHO nmeet hopMy IIIMHAPA TuameTpoM 60 MM, THHA

k&teporo Bo MHOro pas Gomeme ero amamerpa. Teriopu3HuECKHE CBOWCTBA OaToHa:
K03(Q(ULUEHT  TEIIONPOBOJHOCTH = 0,224 Br/(m K), ko- osbdumuent
TEMIIEPATYPONIPOBOAHOCTH & = 24,3 10 m%/c.

[Tpu perieHny 3a1a4u PEKOMEHIYETCsl UCIIOJIb30BaTh rpaduku st

orpeneneHus 0e3pa3MepHBIX TEMIIEPATyp.

Howmep BapnanTa 1 HCXOIHBIE JaHHBIC JJIs1 pacuyeTa ONpeAesIoT 1Mo mocieanei mdpe mudpa:

[TapameTpsl Ne BapuanTa
0 1 2 3 al S) 6 7 8 9
tnau , °C 240 250 240 230 220 210 [200 [210 220 [230
ts, °C 29 |20 21 22 23 24 25 26 27 28

B, Br/M*K) [15 [10 10 12 12 13 13 14 14 15

7.4 Meroauyeckue  MarTepuabl, OIpele/siiOlue  MPoUeAypPbI
OLICHMBAHMS 3HAHMI, YMEHMii, HABBIKOB XApPAKTEPHU3YKIOIIHMX ITalbl
popmupoBaHus KOMIIETEHIIUM

KontposnbHble TpeOOBaHMS U 33/aHUSI COOTBETCTBYIOT TpeOyeMOMY YpPOBHIO YCBOEHUS
JUCLAIUIMHBI U OTPAXKAIOT €€ OCHOBHOE COJIEpKaHHUE.

KoHTponbs 0cBOEHMS TUCIMITIMHBI U OLIEHKA 3HaHUH, 00yJaloLIXCcsl Ha IK3aMeHe/3aueTe
npousBoguTcs B cootBercTBUU ¢ Iln KyoI'AY 2.5.1 «Tekymuii KOHTpoib U yCIEBA€MOCTH U
IPOMEKYTOUHOU aTTeCTallui 00yHarOIUXCs».

Kputepusimu onieHku pedpepara sBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BBIOOpA
UCTOYHUKOB JIUTEPATYphl, CTETIEHb PACKPBITHS CYIIIHOCTH BOINPOCA, COOMIOAEHUS TpeOOBaHUN K
0 OpMIICHHUIO.

OneHka «OTIMYHO» — BBIOJHEHBI Bce TpeOOBaHMS K HANMCAHUIO pedepaTa:
obo3HaueHa mpobieMa W O0OOCHOBaHA €€ aKTyaJIbHOCTH, CIENaH aHalu3 Pa3IuYHBIX TOYECK
3peHHs Ha pacCMaTpUBAEMyIO0 TIpoOJIeMy W JIOTUYHO HW3JIO)KEHAa COOCTBEHHAS TIO3HIIHS;
chopMyIHpPOBaHbl BBIBOJBI, T€Ma pACKpbITa MOJHOCTBIO, BBIZAEPKAH OOBEM; COOJIIOICHBI
TpeOOBaHUS K BHEITHEMY O(OPMIICHHUIO.

OreHka «XOpoIIo» — OCHOBHbIE TpeOOBaHUS K pedepaTy BBIIOJHEHBI, HO MPU 3TOM
JOMYIIEHbl HEeNOuY€Thl. B  YacTHOCTHM, HMMEIOTCS HETOYHOCTH B M3JIOKEHHM MaTepuana;
OTCYTCTBYET JIOTHUYECKasl IOCIIEAOBATEIFHOCTh B CYXJICHUSIX; HE BBIIEpXKaH 00bEM pedepara;
UMEIOTCS YIYIIEHUS B 0(OPMIICHUH.

OneHka «yHOBJIETBOPUTEIBHO» — HMMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT
TpeboBaHN K pedepupoBaHHio. B yacTHOCTH: TemMa OCBeEIIeHA JIHMIIb YaCTUYHO; JOMYIICHBI
(akTHuecKue omuOKU B coiepKaHuM pedepara; OTCYyTCTBYIOT BBIBOIBI.



OrneHka «HEYHIOBIETBOPUTEIBHO» — TeMa pedepara HE pacKphiTa, OOHAPYKUBAETCS
CYIIIECTBEHHOE HETIOHUMAaHKE MPoOJIeMbl WK pedepaT He TpeICTaBlIeH BOBCE.

TecToBbBIE 3a1aHUS

Or1eHKa «OTJIMYHO» BBICTABIISCTCS MPU YCIIOBUH MPABUIILHOTO OTBETA CTY/ICHTA HE MEHEe
yeM Ha 85 % TECTOBBIX 3aJaHUMN.

O1eHKa «XOpOII0» BBICTABIISIETCS IPHU YCIOBUU MPABUIILHOTO OTBETA CTYACHTA HE MEHEE
vyeM Ha 70 % TECTOBBIX 3aJaHUM.

OueHka «yAOBJIETBOPUTEILHO» BBICTABISACTCA MPU YCIOBHHM TNPABWIBHOTO OTBETa
CTyJeHTa He MeHee uyeM Ha 51 %.

OrneHKa «HEYJIOBJICTBOPUTEIBLHO» BBICTABIISICTCSl TPH YCIOBHUU IPABHJIBHOTO OTBETA
crynenta Menee yeM Ha 50 % TecTOBBIX 3aJJaHUM.

Kpurepuu oneHku Ha 3K3aMeHe

OneHka «OTJIWYHO» BBICTABJISCTCS OOydYaroOmEeMycs, ITOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3MPOBAHHbIC, TJIIYOOKHE 3HAHHS BOMPOCOB HSK3aMEHAI[MOHHOIO OWjeTa W yMEHHUE
YBEPEHHO MPHMEHSATh WX Ha NPAKTUKE IPH PEHICHUHW KOHKPETHBIX 3ajady, CBOOOJHOE W
MPABHJIBHOE 00OCHOBAHUE MPUHATHIX PEIICHUM.

O1eHKa «XOPOII0» BBICTABIISACTCS OOyYaroIIeMyCs, €CIM OH TBEPIO 3HACT MaTepual,
T'paMOTHO U IO CYHICCTBY U3J1aract €ro, yMeCT NIpUMCHATH MMOJTYYCHHBIC 3HAHWA HA IIPAKTHKE, HO
J0IMYCKAC€T B OTBETC UJIKM B PCHICHUHN 3aa4 HCKOTOPBIC HCTOYHOCTHU, KOTOPBIC MOKET YCTPAHUTDH
C TIOMOIIBIO JIOTIOJIHUTEIILHBIX BOIIPOCOB TPENOIaBATEIIS.

OneHka  «yIOBJICTBOPUTEIBLHO»  BBICTABISICTCS  OOYyYarOMIEMYCs,  ITOKa3aBIIEMY
(parMeHTapHbIi, pa3pO3HEHHBIN XapaKTep 3HaHUI, HEIOCTATOYHO MPaBHIbHBIC (HOPMYITUPOBKU
0a30BbIX MOHATHH, HAPYIICHUS JIOTHUYECKOW TOCIIEI0BATEIILHOCTH B U3JI0)KEHUHU MIPOTPAMMHOTO
Marcepuajia, HO IIPU 3TOM OH BJIAJCCT OCHOBHLIMHU IIOHATUSAMU BBIHOCMMBIX Ha OJK3aMCH,
HEOOXOMUMBIMU JI AalbHEHIIEr0o OOY4YeHHUS W MOXET MPUMEHSTHh IMONYYEHHBIE 3HAHHS TIO0
00pasily B CTaHJaPTHOM CUTYAIUH.

OrneHka «HEYJTOBIIETBOPUTEIHHO» BBICTABIISCTCS OOYJArOIIEMYCs, KOTOPBIA HE 3HAET
OoJbIIel YacTH OCHOBHOTO COJIEP’KaHUsI BHIHOCHMBIX HA 3K3aMEH BOMPOCOB T€M JUCIHILINHBI,
JIOTTyCKaeT rpyoOble omnMOKH B (POPMYIUPOBKaX OCHOBHBIX MOHSATHUN U HE YMEET HCII0JIb30BATh
MOJTy4YeHHBIC 3HAHUS MIPH PEIICHUN TUTOBBIX MPAKTUYECKUX 33]1a4.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEIBLHON YU4eOHOI JIuTepaTypbl
OcHoBHas1 yueOHasi IuTEeparypa

1. Cob6omp A.H. Temmo- W XJaJOTEXHHMKA: METOAMYECKUE YKa3aHUs K
camocrositenbHoM padote / A. H. Cobonb. — KpacHomap. - KyoI'AY, 2019. — 51 c.
- Pexum J0CTyMa: https://edu.kubsau.ru/file.php/124/Teplo-
I_khladotekhnika metodicheskie ukazanija k samostojatelnoi_rabote.pdf

2. Cob6onmp A.H. Temmo- m xnamorexnuka: npaktukym / A. H. CoGonb. —
Kpacnomap. - Kyol'AYy, 2019. - 84 c¢. - Pexum pgocryna:
https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika praktikum.pdf

3. IBerkoB O.b. Teoperndyeckue OCHOBBI TEIJIO- U XJIATOTEXHUKH. OCHOBBI
TEPMOJMHAMHUKA M TEIJIOMACCONEepeHoca [DIEeKTpOHHBIA pecypc]: yueOHo-
metoauueckoe mocobue/ Ilperko O.b., JlanteB FO.A. — DneKTpOH. TEKCTOBBIE



https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika_metodicheskie_ukazanija_k_samostojatelnoi_rabote.pdf
https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika_metodicheskie_ukazanija_k_samostojatelnoi_rabote.pdf
https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika_praktikum.pdf

nanupie. — CII6.: YauBepcurer UTMO, MHCTUTYT Xojioga M OMOTEXHOJOTHM,
2015. — 54 c. — Pexxum poctyma: http://www.iprbookshop.ru/68171.html. — 35C
«IPRbooksy.

JlonosiHuTE IbHAS YUeOHAs quTepaTypa

1. XonoaunbHash TEXHOJOTHS MUILEBOM MPOMBILIUIEHHOCTH [DJIEKTPOHHBIN
pecypc]: yueOHoe mocobue/ A.M. HOpaeB [u np.]. — DIEKTPOH. TEKCTOBBIC
nannpie. —  Kazawb:  Ka3aHCKHII  HAllMOHAJNBHBIM  KCCIIEAOBATEIIbCKHI
TexHojoruueckuii yamsepcuter, 2010. — 125 c¢. — Pexum pgocryma:
http://www.iprbookshop.ru/63553.html. — 95C «IPRbooks»

2. Bopob6beBa H.H. XononunbHas TexHuka W TexHosorus. Yacts 1

[DnexkTpoHHBI pecypc]: yueOHoe mocobue/ Bopobrea H.H. — Dnektpow.
TEKCTOBbIC naHHBIC. — KemepoBo: KeMepoBCKHI TEXHOJIOTWYECKUN WHCTUTYT
MUIIEeBOM  mpomblnuieHHoctd, 2006 — 164 c¢. — Pexum jgocryna:

http://www.iprbookshop.ru/14399.html. — S5C «IPRbooks».
3. Bopo6seBa H.H. XonomunapbHas TeXHMKa W TexHoJorus. Yacte 2

[DnexkTpoHHBIN pecypc]: yueOHoe mocobue/ BopobreBa H.H. — Dnektpow.
TEKCTOBbIE naHHble. — KemepoBo: KeMepoBCKMI TEXHOJIOIMYECKHM WHCTUTYT
NUIEBO  mpomeimuieHHocty, 2006, — 104 c¢. — Pexum jgocryma:

http://www.iprbookshop.ru/14400.html. — S5C «IPRbooks».
O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-

Hoil ceTu «MHTEpHET»

- 9BbC
Ne | HawumeHnoBanue TemaTuka YpoBens Jocryna Hayvaio nelictBus u HaumenoBanue
pecypca CPOK JIeHCTBUS OpTaHM3aIiK 1 HOMEp
JIOTOBOpA JIOTOBOpPA
1 | Znanium.com YHuBepcaibHas WurepHer nocryn 17.07.2020 Jorosop Ne 3818 OBC
2 | UznarenscTBO Berepunapus WuTtepHeT noctyn 12.01.20 Kontpakt Ne940
«JlaHb» Ceibek. X03-BO 12.01.21
TexHonorus
XpaHeHHs 1
nepepaboTKH
MHIIEBBIX MPOJYKTOB
3 | IPRbook VYHuBepcanbHas WntepHer noctyn 12.05.20 000 «Aii ITu Op
11.11.20 Meana»
JInnen3noHHsIi
noroBopNe6707/20
4 | Obpa3oBaTenbHEl | YHHBEpCaIbHAS Hoctym ¢ IIK
1 mopran YHHUBEPCUTETA
Kyol'AY
5 | DnexTpoHHBIH VYHuBepcanbHas Hoctyn ¢ I1IK
Karanor 6ubmmoTeKn
6nbnoTexn
KyoI'AY
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[Tepeuens HTEpHET CaTOB:

1. baza nanubix Scopus. Pexxum nocryna:
https://www.scopus.com/search/form.uri?display=basic

2. baza Jlannsix Web of Science. Pexxum nocryma:
http://login.webofknowledge.com/error/Error?Src=1P&Alias=WOK5&Error=IPError&Params=
&PathInfo=%2F&RouterURL=http%3A%2F%2Fwww.webofknowledge.com%2F&Domain=.w
ebofknowledge.com

3. https://ru.wikipedia.org

10 MeToanueckue yKa3zaHusl JJisi 00y4aloUUXCcsl M0 OCBOEHHIO
TUCHUILIUHBI

1. CobGomp A.H. Temno- u XJagoTeXHUWKa: METOJUYECKHE YKa3aHUS K
camocrositensHoi padote / A. H. Cobonb. — Kpacnomap. - Ky6I'AY, 2019. — 51 c.
- Pesxum JOCTyTIA: https://edu.kubsau.ru/file.php/124/Teplo-
I_khladotekhnika_metodicheskie ukazanija_k samostojatelnoi_rabote.pdf

2. Co6onp A.H. Temno- u xmagorexHuka: npaktukym / A. H. Cobonb. —
Kpacuomap. - Kyol'AY, 2019. - 84 c¢. - Pexum  jgocrymna:
https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika praktikum.pdf

11. IlepeyeHbr HMH(POPMANUOHHBIX TEXHOJOTHI, HCIOJb3yeMbIX NpPH
OCYHIECTBJIECHMH 00pa30BaTeJIbHOIO Mpolecca MO IMCHUIIMHE, BKJIKYAs
nepevYeHb IMPOrpPaMMHOr0 odecnedeHUsi M UHGOPMAIMOHHO-CIIPABOYHBIX
CUCTEM

NudopMalimoHHble  TEXHOJOTWH, HWCHOJB3yeMbIe TPH  OCYIIECTBICHUH
o0pa3oBaTeNpHOTO Mpolecca MO  TUCHUIUIMHE  TO3BOJSIOT:  00ECIECYUThH
B3aMMOJICHCTBHE MEXKIY YIaCTHUKaMH 00pa30oBaTebHOTO MPOIIecca, B TOM YHCIIEe
CUHXPOHHOE€ U (WJIM) aCHHXPOHHOE B3aUMOJIEUCTBHE IOCPEJICTBOM CETH
«HTepHEeT?; (UKCHpPOBATh XOJ 00pa30BaTEIBLHOTO TMPOIECCa, PE3yJIbTATOB
IPOMEXKYTOUHOM aTTecTallud 10 AWCHUIJIMHE W  Pe3ylbTaTOB OCBOCHUS
0o0pa30BaTeNbHOM MPOrpaMMBbl; OpPraHM30BaTh IHpolecc O00pa3oBaHUS IMyTEM
BU3yalIM3allMl  M3y4aeMod  HMHPOpMAIMM  IOCPEJACTBOM  HCIOJB30BaHUS
Mpe3eHTalui, y4eOHBIX (UIBMOB; KOHTPOJMPOBATh PE3yJIbTaThl OOyuYeHUs Ha
OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHHS.

[Tepeuens nuuensuonHoro 1O

Ne | HaumenoBanue Kparkoe onucanne

1 | Microsoft Windows OmneparmoHHas cucTemMa

2 | Microsoft Office (BkmouaeTWord, Excel, | [TakeT o(HCHBIX TPUIOKCHHIA
PowerPoint)



https://www.scopus.com/search/form.uri?display=basic
http://login.webofknowledge.com/error/Error?Src=IP&Alias=WOK5&Error=IPError&Params=&PathInfo=%2F&RouterURL=http%3A%2F%2Fwww.webofknowledge.com%2F&Domain=.webofknowledge.com
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https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika_praktikum.pdf

3 | Microsoft Visio CxeMbl U IHarpaMMbl
4 | Autodesk Autocad CAIIP

5 | Statistica CratucTuka

6 | Cuctema tectupoBanusi INDIGO TectupoBanue

12 MaTepuajbHO-TEXHUYECKOe oOecrevyeHne sl 00y4eHHs no
JUCIIUIIJINHC

HHaHI/IpyeMBIe IIOMCIIICHUS TSI IIPOBCACHUA BCEX BUI0B yqe6H0ﬁ
OCATCIBbHOCTU
Ne HaumenoBanne yueOHBIX HammenoBanne nomemmeHmii st | Anpec (MECTOIONIOKEHHE) TIOMEIICHHN

/o

NPEIMETOB, KypPCOB, IUCIUILIHH
(Momyeit), mpaKTHKH, HHBIX
BUJIOB y4eOHOH NesTeIbHOCTH,
NPeTyCMOTPEHHBIX YUeOHBIM
1aHoOM 00pa3oBaTeNbHOM

MPOBE/ICHHUS BCEX BUJIOB YUEOHOM
JeATENLHOCTH, TIPEAYCMOTPEHHOM
y‘-Ie6HI)IM IIJIaHOM, B TOM YHCJIC
IIOMCUICHUA 1A CaMOCTOSITEIbHON
pabOTEhI, C YKa3aHUEM IEPEYHS

JUTS TIPOBEJICHHS BCEX BU/IOB yUeOHOM
JIESATEIbHOCTH, MPETYCMOTPEHHOM
yueOHBIM UTaHOM (B CIy4ae
peanu3zaiu 00pa3oBaTeIbHON
MpOrpaMMBbI B ceTeBoil hopme

MPOTPaMMBbI OCHOBHOTI'0 000pyI0BaHMs, YICOHO- JTOTIOJTHUTEIHHO YKa3bIBACTCS
HAIJISIHBIX TOCOOMIA HAaMMCHOBAHUEC OpPTraHU3AIINH, C
M UCTIOJIb3YEMOT0 IPOTPAMMHOTO KOTOPOU 3aKITIOUEH JJOrOBOP)
obecreueHus
1 2 3 4

Temno- u XJIaJOTCXHHUKA

ITomemenne Ne002 DJI, mmomans —
33,1m?; maboparopus .

nabopaTopHOEe 000pyIOBaHHE
(obopymoBanue maboparopHoe — 6
IIT.;
MHKpPOCKOIl — 1 mIT.;
JUCTHILUIATOP — 1 1mIT.;
reHepatop — 3 mT.;);

CHelHaTU3UPOBaHHAS
Mebenn(yueOHas Jocka, yaeOHas
MeOeb).

TTomemenne Ne012 B3JI, mocagouHBIX
MecT — 50; mromans — 66,7KB.M;
yaeOHast ayIUTOPHS IS IPOBEACHUS
3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHI
CEMHMHApPCKOTO TUIIA, KypPCOBOTO
MIPOEKTUPOBAHHMS (BBITIOTHEHHSI
KYpPCOBBIX padoT), TPYMIIOBBIX U
HWHAWBUAYAIbHBIX KOHCY/IBTAIUH,
TEKYIIETO KOHTPOJIS 1
MIPOMEKYTOYHOU aTTECTALIUH .
CHCIHATH3UPOBaHHAS
MeOenb(yuedHast Jocka, ydeOHas
Me0eTb);

TEXHUYECKHE CPEJICTBA O0YUCHUS,
Ha0OPHI IEMOHCTPAIMOHHOTO
000pyn0BaHUS B y4eOHO-HATIISAHBIX
mocobuit (HoyTOyK, IPOEKTOP,
JKpaH);

MIporpaMMHOE OOecTIeUeHNE:
Windows, Office.

350044 KpacHonmapckuil kpaif, T.
Kpacnonap, yn. um. Kanununa,13




ITomemenne Ne204 DJI, miomans —
68,8kB.M; yueOHast ayTUTOPHUS IJIS
MPOBEICHUS 3aHATHIH CEMUHAPCKOTO
THIIA, KyPCOBOTO HPOSKTUPOBAHUS
(BBITIOTTHEHUS KYPCOBBIX padoT),
TPYIIIOBBIX ¥ HHAWBUIYaIbHBIX
KOHCYJIBTAIIHH, TEKYIIEro KOHTPOJIS
U IPOMEKYTOUHOU aTTeCTalnH.
KOHIHULMOHEp — 1 mT.;
TEXHUYECKUE CpeaCTBa 00yUEeHUS
(3xpan — | mrt.;
npoekrop — 1 1mT.);
CreUaIn3upOBaHHAs
Mebenn(yuebHas gocka, yaeOHas
MeOeIb).

ITomemenne Ne206 DJ1, mmomans —
33,6KB.M; IOMELLIEHHUE ISl XPAHEHHUS
1 IPOPHUIAKTHYECKOTO
o0cyXuBaHHs y4eOHOTO
00opyI0BaHUs.
XOJIOJAWIBHUK — 1 IIT.;
nabopaTtopHoe 000pyIoBaHHe
(obopymnoBanue aboparopHoe — 3
mT.;

U3MepUuTeNs — 1 mT.;
npecc — 1 wr.;
reHeparop — 1 wr.;
ocummiorpag — 1 mr.;);
TEXHUYECKHE CPEICTBA O0YICHHUS
(HoyTOyK — 4 1iT.;
MpUHTEp — 2 IIT.;
uom — 2 miT.;
KOMITBIOTEp NEPCOHATIBHBIN — 2
IIT.).

[Tomemenne Ne510 I'VK,
nocaovHbIX MecT — 30; ImIomans
— 54,9xB.M; IOMEIICHUE IS
CaMOCTOSATENILHON PabOTEHI.
nabopaTopHOEe 000pyIOBaHHE
(ctou maboparopHbiit — 1 miT.;
TepMoIinTanra — | mr.;);
TEXHUYECKHE CPEICTBA O0YUEeHHUS
(Mpy — 1 mT.;
9KpaH — | mT.;
mpoexTop — | mr.;
ceTeBoe 00opynoBaHue — 1 WIT.;
ckaHep — | mr.;

b — 2 mr.;
cepep — 2 WIT.;
KOMITBIOTEp MepCOHANbHBIA — 11
IIT.);

Joctyn k cetu «HTepHET;
JIOCTYTI B 3JICKTPOHHYIO
nHPOPMALMOHHO-00Pa30BaTEIBHYIO
Cpely YHUBEPCUTETA;
CIeHaIN3NPOBaHHAS MeOeb
(yueOHast MmeOeb).

[IporpammHoe obecnieyeHue:
Windows, Office,
CIICLHATH3UPOBAHHOE JIMLICH3HOHHOE




1 cBOOOJIHO pacnpoCTpaHsIeMoe
MpOrpaMMHOE OOeCTIeueHue,
MIPEeIyCMOTPEHHOE B paboueit

nporpamme




