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AnanTtupoBaHHas pabodass mporpaMMa JAMCHUIUIMHBL — «Temno- u
XJIAIOTEXHUKa» pa3paboraHa Ha ocHoBe PI'OC BO 19.03.02 «IIpomykTsl

MUTaHUSI U3 PACTUTEIILHOTO CHIPhS» YTBEP)KIECHHOTO MpUKa3oM MuHHCTEpCTBA
oOpazoBanus u Hayku PD 17.08.2020 r. Ne1041.

ABTOD:
JIOLICHT, KaHAUIaT :
TEXHUYECKUX HAYK 7 A.E.YckoB

f

AnantupoBaHHass pabodas TporpamMma OOCYXJI€Ha W pPEKOMEHJOBaHA K
yTBEpKJIeHUIO pemieHueM Kadenpelt Pabouas mnporpamMma oOCyxkJeHa U
PEKOMEHJIOBaHA K YTBEPXKICHUIO pelleHHeM Kadenpsl IJIEKTPOTEXHUKH,
TEIJIOTEXHUKH W BO30OHOBIISIEMBIX HCTOYHMKOB »sHeprun ot /7.04.2022 r.,
npoTokoy Ne 8.

3aBenyromuii kadenpoit /

[Tpodeccop, 1okTOp ,’,-Jg;;j'

TEXHUYECKUX HAYK i f ' O.B.I'puropam
VA

AnanTtupoBaHHass pabouas mporpaMma OJ00peHa Ha 3acelaHUM METOIUYECKOU
KoMHUCCUH (haKyybTeTa nmepepadbaThIBAONINX TEXHOJIOTHH, TpoToKoa oT 15.04.2022
Ne 8.

IIpencenarens

METOINYECKON KOMUCCHUU '

I-p. TEXH. HayK., mpodeccop ////{//ﬁ ‘ E.B. lllep6akoBa
7

PykoBoaurens

AnantTupoBaHHOM OCHOBHOM [
npodeccuoHanTbHON \
o0OpazoBaTeIbHON TPOTPaMMBbI [
KaH/I. TEXH. HAYK, IOLICHT O.I1. Xpanko




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Henabro ocBoeHus auciuIuiMHbl «Temno- W XJIaJOTEXHUKA» SBIAETCS
(opMHpOBaHHE KOMIUIEKCA 3HAHUH O pa3BUTUU MBIIUICHUS B HaIlpPaBICHUU
W3Y4YEHUS U MPABWIBHOMY MOHUMAHHUIO 33J]1ay, CTOSIIMX Iepe]] CIelruaIucTaMu
npu pa3pabOTKe M 3KCIUTyaTallMd CHCTEM TEIJIOOHEPrOCHA0KEHUS C Y4ETOM
DKOJIOTHYECKON, H3YyYEHUE TEOPETUYECKUX OCHOB XOJOAWIBHON TEXHHUKH,
TOIUIMBHO-PHEPIe€TUYECKOW M HKOHOMHUYECKOM CUTyalluh B CTpaHE, YPOBHS 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, HANPABJIEHHBIX HA PallMOHAIBHOE HCIIOJIb30BAHUE M COKpALIECHUE
pacxoJ0B  ChIpbA, MATEpPUAJIOB, CHI)KEHHE TPYJAOEMKOCTH IPOU3BOJICTBA
MPOJYKIMH, MOBBIIIEHHE MPOU3BOJUTEIBHOCTH TPYAd, 3KOHOMHOE PacxXxoJOBaHHUE
YHEPropecypcoB.

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOY4YeHHUS 10

IlI/ICHI/IHJII/IHe, COOTHECEHHbBIX C HJIaHI/lpyeMI)IMI/I pCByJIbTaTaMI/I
ocsoenust AOIIOII 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  33Jad M OKCIUIyaTalldd  COBPEMEHHOTO
TEXHOJIOTUYECKOT0 000PYI0BAHUS U IPUOOPOB.

3 Mecto nucuuiminHbl B cTpyktype AOIIOII BO

«Teruto- U XIamgoTeXHUKa» ABISIETCS MUCLMILTHHON 0a3oBoii yactu OITOII
BO moarotoBku oOyuaromuxcs nmo HarnpabieHuo 19.03.02 «IIpogykTsl 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 3aHATUIA
— JIEKIIUHA 18 -
— MPaKTHYCCKUE - -
— nabopaTopHbIe 38 -
—— BHEAYIUTOPHAS 3 -
— 3a4eT - -
— 9K3aMeH 3 -
—— 3amMTa KypCOBBIX padoT ) )
(IpOEKTOB)
CamocrosiTesibHas padoTa 49 i
B TOM YHCIJIC:
— KypcoBas paboTa _ )
(mpoekt)*
— MPOYHEC BHU/IBI 49 )
CaMOCTOSITEIILHOM PabOTHI

‘ Hroro no pucumMninue ‘ 108 -

5 Conep:xkanue JUCUUILIAHBI

[To uToram uzy4aemou TUCHUILTUHBI 00y4Yaromuecs CIal0T SK3aMeH.
HucrunnHa u3ydaercss Ha 2 Kypce, BO 4 ceMmecTpe OYHOW (POpMBbI
oOy4eHusl.

Copepxxanue u CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

% = Buabl yueOHo# padoThl, BKJIKOYAS
No s = = CaMOCTOSITEJIbHYI0 Pa00Ty CTYI€HTOB
; Tewma. Eé 9 U TPYAOEMKOCTh (B 4acax)
1111 OCHOBHBIE BOIIPOCHI E = 3 [Ipaktuueck | JlaGopatopn | CamocTosiTe
S O|  Jexun W€ 3aHATUS | BIC 3aHATHUS JBHAS
g = pabota
OcHoOBHBbIE
NOHATHSA VK-
TEIJIOTEXHUKH.
1. OCHOBHEBIE L
1 TIOHSATHUS u oI | 2 2 i 2 2
K-3
omnpeneneHus. 2.
[TepBsrit 3aKOH
TEPMOJIUHAMUKH.




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlaGopaTtopu
bIC 3aHATHS

Camocrosre
JIbHASA
paborta

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

3. Hcreuenue.
HpoccennpoBanue.
CBoiicTBa
peanbHBIX Ta30B.

4. Bonma v BOOsIHOU
nap.
XapakTepuCTUKHU
BJIQYKHOTO BO3/TyXa.

OcHoBBI TEOpHUH
TenJioo0MeHa

1. OcHOBHBIE
MOHATHUS U
ONpeIETICHUS.

2. TemnepatypHoe
roJsie. Y paBHEHHUE
TETUTOTIPOBOHOCTH
. CrannonapHas
TETUTONIPOBOIHOCTh
yepe3 MIOCKYI0
cTteHKy. dakTopsl,
BIHSIOIINC Ha
KOHBEKTHBHBIMN
TEIUIOOOMEH.

3. 3axoH HerotoHa-
Puxmana.
TenmoBoe
W3JIy4YeHHE.

Temnonepenaua.
IIpumenenne
TenJI0Thl.

1. Terutonepenaya
yepes MI0CKYI0
CTeHKY. Tumsl
TEMI000MEHHBIX
anmnapaTtoB Pacuer
TEMI000MEHHBIX
anmnapaTos.

2. Guznueckuit
IIPOLIECC TOPEHHUS




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICHTOB
U TPYA0EMKOCTBb (B yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlaGopaTtopu
bIC 3aHATHS

Camocrosre
JIbHASA
paborta

TOTLIMBA.

3. TermmooOMeHHbIE
anmapaThl.
CriocoObl CyIIKH.

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

2. [Iponeccnl
MOJTYYCHUST HU3KHUX
TeMIeparyp.

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

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

1. XononunnHeIe
areHTHl U




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICHTOB
U TPYA0EMKOCTBb (B yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlaGopaTtopu
bIC 3aHATHS

Camocrosre
JIbHASA
paborta

XJIaJIOHOCUTEIIH.

2. IlopiiHeBbIe
KOMITPECCOPHI.
Poranmonurie
KOMITPECCOPHI.
BunrtoBbie
KOMITPECCOPHI.
Typbokommnpeccop
bl. ['a30BbIE U
BUXPEBBIC
XOJIOAWIIbHBIC
MaIINHBbL.
Komnpeccrnonnsie
MapoBbIe
XOJIOAWIIbHBIC
MaIINHBbIL.
AOGCOpOIIMOHHBIC U
COpOITMOHHBIC
XOJIOAWIIbHBIC
MaIINHbL.
3.[TapoaxexTopHBIE
XOJIOAWIIbHBIE
MaITUHBI.

Tenj000MeHHbIE
anmaparsl
XO0JIOAMJIbHbBIX
MAIIHH.
BcmomorarebHoe
obopynoBanmue. 1.
Konnencaropsi.
Hcnapurenu.

2.  Oxjaxparomme
prOOPEHI.
Bcmomorarensnoe
obopynoBaHue.
ABTOMaTHUYECKOE
peryaupoBaHue H
yIpaBIICHHE.

3. Arperarsl
XOJOAUIbHBIX
MaIluH 1
YCTaHOBOK.

OxJaaxaaeMble
COOpPY:KEeHUs 1
OXJIAKIAIOLIHE

VK-1;
OIl
VK-1;




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

[IpakTrueck
Jlexun He 3aHITHSA

JlaGopaTtopu
bIC 3aHATHS

Camocrosre
JIbHASA
paborta

cpeabl
1. Knaccudukarnus
XOJIOIUJIEHUKOB
JUUIS TTUIIEBBIX
MIPOYKTOB.
Knaccudukanms
XOJIOIUIILHUKOB I10
Ha3HAYEHHUIO.
Knaccudpukanus
XOJIOAUIBHUKOB I10
IPYy30BMECTHMOCTH.
2. Oxnaxkgarouye
CpeIbl, UX
CBOMCTBA U
apaMeTphl.
l"azoo0paznas
OXJIaXKJaromias
cpena. XKuakas
OXJIaXKIaromias
cpena. TBepnas
OXJIaXKJaroIast
cpena.

OIIK-

w

KoncTpykuuu
X0JI0AUIbHUKOB.
TenJioBoii 0ananc.
1. KoHncTpykunn
XOJIOAWJIbHUKOB.
Hapyxuslie
OTpaXkIA0IIIHe
KOHCTPYKIHUH.
Bnyrtpennue
Orpak/1arolne
KOHCTPYKITUH.

2.
Tennon3oaauruoHH
bI€ MaTepUabl.
IM'mpponszonsuronH
bI€ MaTepUabl.
3.TennoBoii OanaHc
OXJIQXk/1aeMOr0
MTOMEIICHUSI.
Cucremsl
OXJIAXKICHHS
XOJIOAUIIBHBIX
kamep. OTranuBaHue
CHETOBOM 1TyOBI.




Tema.
OCHOBHBIE BOITPOCHI

dopmMupyemblie
KOMIIeTEeHIIUN
Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

[IpakTrueck
Jlexun He 3aHITHSA

JlaGopaTtopu
bIC 3aHATHS

Camocrosre
JIbHASA
paborta

Crnioco0s1 0TBOJA
TEIIOTHI OT
noTpeOuTeNst
X0JIOJ1a.

Xo0J10aUJIbHOE
TEXHOJIOTHYecKoe
o0opynoBaHme.

1. Dxonornyeckue
ACIICKTHI
MPUMEHEHUS
TEIJI0- U
XJIaJOTEXHHUKH.

2. Bo3ayiineie
MOPO3UJIbHBIC
anmaparsl.
KonTakTHBIC
MOPO3HWIbHBIC
armnaparsl.
CyOnuManuoHHbIe
CYLIUJIbHBIE
YCTaHOBKH.
TexHoIIOrnYecKue
KOHJTUIIUOHEPHI.
Oxnaknenne
BOJHBIM JIbJIOM.
JIppocomsHoe
OXJIaXKJICHHE.
Oxnaknenne
XOJIOOAKKYMYIISTO
paMu ¢ IBTEKTHKOM.
OxJaxxneHue
CYXUM JIbJIOM.
HcnapurensHoe
OXJIaXKJICHHE.

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

VK-1;
OIIK-3| 2




Buasbl yue6Hoi1 padoThl, BKIOYAS

2]
= =
w2
N 2 = = CaMOCTOSITEJIbHYIO Pa0OTy CTYJAE€HTOB
o
; Tema. Eé 9 U TPYI0EMKOCTb (B 4acax)
I
I OCHOBHBIE BOITPOCHI §g = [Ipaktrueck | Jlabopatopu | CamocTosiTe
S © Jlexuun W€ 3aHATUSL | bl€ 3aHATHUS JbHAs
S = pabora
TeJa.
N3yuenue
i YK-1;
10 | KOHCTPYKIIMH OITK-3| 2 ) ) 2 )
MapoBOIo KOTJIa
Nzyuenue
KOHCTPYKIIMU YK-1;
11 | Bomonarpesarensuo |ONK-3| 2 - - 2 2
ro KoTjia
N3yuenue
KOHCTPYKIUU
PyX YK-1,
12 | TAPOKOMIIPECCHOHH | nic’3| o ) ) 2 )
0i1 XOJIOANIBHOMN
YCTaHOBKH
Uccnenosanue
pabouero nukia
YK-1;
ast XOJIOJIUJIbHBIX
YCTaHOBOK
N3yuenue
i YK-1;
14 | KOHCTpYKIHH OIK-3| 2 ) ) 2 2
KOMIIpeccopa
N3yuenue
KOHCTPYKIUHU
26 . YK-1,
15 abcopOLMoHHON OIK-3| 2 ) ) 2 4
XOJIOAUIBHON
YCTaHOBKH
N3yuenue
KOHC 1005071
TPy o YK-1;
XOJIOAMITEHOM
YCTaHOBKH
Onpenenenve
Kod(urmeHTa VK-1;
17 | rermonposomuoctn  |OTK-3| 2 - - 2 4

CBIIIy4ero Marepuaa




% = Buasbl yue6Hoi1 padoThl, BKIOYAS

No 2 2 = CaMOCTOSITeIbHYI0 padoTy CTY/1IeHTOB

o/ Tema. 2 s 2 U TPYAOEMKOCTD (B 4acax)

0 OcHOBHBIE BOIPOCHI E = 5 [Ipaktrueck | Jlabopatopu | CamocTosiTe

S O|  Jexiun W€ 3aHATUSL | bl€ 3aHATHUS JbHAs
S = 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.
— KewmepoBo: KemlY, 2017. - 104 «c¢. — Pexum pgocryna:
https://e.lanbook.com/book/103933. — 5BC «JlaHby.

3. IIBerkoB O.b. TeopeTnueckre OCHOBBI TEIJIO- U XJIAAOTEXHUKU. OCHOBBI
TEPMOJIMHAMHUKHA U TEIUIOMACCOTEepeHoca [DJEKTPOHHBIA pecypc]: ydeOHo-
meroaunueckoe nocobue/ LsetkoB O.b., JlanteB FO.A. — DNeKTpOH. TEKCTOBBIE
nannubie. — CII6.: YauBepcurer UTMO, MHCTUTYT XOj0ma ¥ OMOTEXHOJIOTHA,
2015. — 54 c. — Pexxum nocryna: http://www.iprbookshop.ru/68171.html. — 5bC
«IPRbooksy.

/ MOHJ OLIEHOYHBIX CPEACTB VISl MPOBEICHU NMPOMEKYTOYHOM
arTecTaluu

7.1 IlepeyeHb KOMIETEHUMI ¢ YKa3aHMEM 3TanoB UX ()OPMUPOBAHUS 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 HOpPMUPOBAHUS KOMITCTEHITHIA MO TUCIIUILTHHAM,
npakTukam B nporiecce ocsoenus AOITIOIT BO

VYK-1 — CnocobeH oOCylmEecTBIATh IOUCK, KPUTUYECKUA AaHAJIU3 W CHUHTE3
uHbOpMaIluK, MPUMEHSITh CHCTEMHBIN MOAXOJ1 JJIsl PeIICHUS] TOCTABICHHBIX 3a/1a4

2 Dunocodust
2 Craructuka
1 Maremaruka
1 ®dusnka
3 OCHOBBI HAYYHBIX UCCIICTOBAHHIA
3 Metpouorus
1,2,3 Xumus
1 Xumus (OCHOBBI OOITICH M HEOPTaHUYECKOM, aHATUTHYECKAS )
2 XuMus opraHudecKast
3 Xumus (puzndeckas U KOJUTOHTHAS )
2,34 Texnuka u 06opyaoBaHue
2 DNEKTPOTEXHHUKA U IICKTPOHHUKA
4 Temo- 1 XJ1aJOTEXHUKA
4 [Tporeccsl u anmapaThl MUIIEBBIX MPOU3BOJICTB
4 O6opynoBanue nepepadaThBAIONIUX TPOU3BOJICTB
3 [TpuknanHas MeXaHUKa U JeTaly MallliH
4 VYyeOHas mpakTHKa
2 O3HaKOMHTETbHAS MPAKTHKA
6,7 [Tpon3BoaCTBEHHAS TPAKTHKA
8 [TpenaumioMHas MpakTUKa, B TOM YUCIIe HAYYHO-UCCIIeI0BATEIbCKAs
pabora
8 [ToaroroBka K mpolieaype 3alUThl U 3aIUTa 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 HOpPMUPOBAHUS KOMITCTEHITHIA MO TUCIIUILTHHAM,
npakTukam B nporiecce ocsoenus AOITIOIT 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
PE3YyIbTAaThI
OCBOCHHA
KOMHGTCHHI/II/I Hey,I[OBJ'IeTBOpI/I- y):[OBJ'IeTBOpI/I- X0 OIIGHOLIHOG
poLIo OTJIINYHO CPEJICTBO

Nnnukaropsl TEIbHO TEIBHO (cpemumii) (BBICOKHIT)
OCTHIKCHHS (MMHUMaNBHBIH) |  (TOPOTOBBIN)
KOMIICTCHII N
VK-1 — cnocobrnocms ocywecmeniams NOUCK, KpUMUYeCKUU aHaiu3 u cuumes uHgopmayuu,
NPUMEHAMb CUCMEMHBLU N0OX00 011 peuleHus NOCMABIEeHHbIX 3a0ay.
YK-1.1 ®parmenTtapHel | Henonnble CoopmupoBann | Chopmuposann | JJoknan mo BKP,
YK-1.2 e 3HAHMA | NPEACTABIIECHUS | b€, HO | BIE BOIIPOCHI YWICHOB
3HaTh: aHaNM3 | MHGOpPMAIHH, 00 coJiepKaIie cucrematnuecku | I'OK, 3aganue Ha
HHpOpMALNH, HEOOXOIUMOMN nHpOpMaIH, OTHEJIbHBIE e BKP, peuensus Ha
HEOOXOTUMOH UL pemIeHHs | HeoOXOIMMO pooeBl npencrasieans | BKP, moprdonmo
JUIL  pEUIeHUs | MOCTaBJICHHOH JUIL  peIIeHHs | 3HaHUS 00 | 00
TIOCTaBJICHHOM 3a1a4H. TIOCTABJICHHOH nadopmanuu, nadopmanuu,
3a1a4H. ®parmMeHTapHbl | 3a3/1a4H. HEoOXonMoi HEoOXonMoi
YMmerts: e ymenus | Hemomnnsre JUIL  pEUIeHUs | V11 pELICHUs
HaXOJHTh U | HaXOIUTh U | TIPE/CTaBICHUS | MTOCTaBJIEHHOU MOCTaBJIEHHON
KPUTHYECKH KPUTHYECKH 0 cnocobax | 3amayu. 3aaun.
AHAIM3UPOBATh | AHAJIU3UPOBATH | HAXOAMTh u | CoopmupoBann | ChopmupoBaHH
HHOPMAILHIO, HHOPMAILHIO, KPUTHUYECKHU bI€, HO | bIE
HEOOXOTUMYIO HEOOXOTUMYIO AHATM3UPOBATh | COAEpIKaIIne CHUCTEMaTHYECKH
Ui peUmIeHus | A pemeHus | WHpOpMauuio, OT/IeJIbHBIE e yMeHHs
MOCTaBJIEHHON TIOCTaBJICHHOM HEOOX0ANMYIO poOes HaxOJHUTh u
3aj1a4u. 3aj1a4H. JUIL  pelIeHus | yMEHHMs KPUTHYECKH
Bnaners: ®parmMeHTapHOE | MOCTABJICHHOM HaxOJHUTh W | aHAJIU3UPOBATH
CIIOCOOHOCTBIO BJIajIeHUC 3aJ1a4H. KPUTHYECKH nHdopmanmio,
HaxOIHTh U | CIIOCOOHOCTBIO HemnonHoe aHAIM3MPOBAaTh | HEOOXOIUMYIO
KPUTHYECKH HaXOJIUTh U | BIaJcHUE undopmanuto, Ui peuIeHus
AQHATTM3UPOBATh | KPUTHUECKH CTIIOCOOHOCTBIO HEO0XOTUMYIO MOCTaBJICHHON
HHPOPMALHIO, AQHATTM3UPOBATh | HAXOAWTH U | Ans  pemeHus | 3aJadu.
HEO0OX0TUMYIO nHPOPMAITHIO, KPUTHUYECKHU [IOCTaBJIEHHOMN CdopmupoBaHH
JUIA  pemIeHHs | HeOOXOTUMYIO AaHATM3UPOBATh | 3a/a4H. 13
MOCTaBIICHHOM UsL  petieHus | HHPOpMAITHUIO, ChopmMupoBaHH | CHCTEMaTHYECKH
3a1a4u. MOCTaBJICHHOM HEOOX0ANMYIO as, HO | € CIIOCOOHOCTH

3aJauH. JUIL  pelIeHHs | coaepiKaiias HaXOJHTh u

IIOCTABJICHHOM OT/EJbHBIC KPUTHYECKH




[Inanupyembie

YpoBeHb OCBOEHHUS

PE3yIbTaThbl
OCBOCHU
KOMITCTCHIMH | HEYZIOBIETBOPH- | YIOBIETBOPH- o Ouenounoe
po1Io OTJIINYHO CPEICTBO
Nupuxatopst TEIbHO TEIBHO. (cpenHmit) (BBICOKHIT)
OCTIKCHHS (MUHUMANBHBIN) |  (TIOPOTOBBII)
KOMIICTCHI N
3aJ1a4H. npoOessI aHaJIM3UPOBATh
CHOCOOHOCTh HHPOPMALHIO,
HaXOJHUTh U | HEOOXOAUMYIO
KPUTHYECKH JUIL  peLIeHUs
aHAIM3UPOBATh | MOCTaBJICHHOMN
nHPOPMALHIO, 3a1a4m.
HEOOXOTUMYIO
Ul pelIeHHs
YK-1.3 ®parMeHTapHBI TTOCTaBJICHHON
3HaTh: e 3HaHua o | HemomnHsle 3a7adH.
BapUaHTBHI BapUaHTax MIPEACTaBICHUS
peuieHust peuieHus 3a1a4u | o BapuanTtax | CopmupoBaHH
3aJa4H, C OIICHUBAaHUEM | pEIlCHHUS 3a/laudl | ble, Ho | CdhopmupoBaHH
OLICHHBAs UX | UX JOCTOMHCTBA | C OLEHHWBAaHHEM | COZIEpIKallHe bIe
JOCTOMHCTBA ¥ | W HEJOCTAaTKOB 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 | pPEUICHHS 337a4d | PEIICHHS 3a7a4n
BapUaHTHI BapUaHTHI BO3MOJXKHBIE C OIICHMBAHWEM | C OIICHHBAHHEM
penieHust penieHust BapUaHTHI X JOCTOMHCTBA | MX JOCTOMHCTBA
3aJa4H, 3aJa4H, pereHus Y HEJIOCTaTKOB. | M HEJIOCTAaTKOB.
OlLIeHHBas UX | OLEHUBAs ux | 3amauu, CoopmupoBann | ChopmupoBaHH
JIOCTOMHCTBa ¥ | JOCTOMHCTBA W | OLCHUBas ux | ble, HO | bIe
HEJIOCTATK! HEJIOCTATKU JIOCTOMHCTBAa U | COZEpIKallue CHCTEMaTHYEeCKU
Bnaners: ®parMeHTapHOE | HEIOCTaTKH. OT/EJIbHbIE e YMEHUA
CIIOCOOHOCTHIO BJIaJICHHE Henomnroe po6esI paccMaTtpuBaTh
paccmarpuBaTth | CIIOCOOHOCTBIO BIIaJICHUE YMEHUS BO3MOXKHBIE
BO3MOXKHBIE paccMmarpuBaTh | CIIOCOOHOCTBIO paccmarpuBaTh | BapHaHTHI
BapUaHTHI BO3MOJXKHBIE paccMarpuBaTh | BO3MOXKHBIC pemeHus
penieHus BapUaHTHI BO3MOJXKHBIE BapUaHTHI 3a7a4H,
3aj1a4H, penieHus BapUaHTHI pemeHus OLICHNBAs nx
OLICHNBAs ux | 3a1a4y, pemeHus 3a7a4H, JIOCTOMHCTBA |
JIOCTOMHCTBa ¥ | OLIEHHBas ux | 3amauu, OlLIeHHUBas UX | HEIOCTaTKH
HEJIOCTATKU JIOCTOMHCTBa ¥ | OLIEHHMBas ux | mocrounctBa U | ChopmupoBaHH
HEJIOCTATKU JOCTOMHCTBa M | HEIOCTaTKH oe
HEJ0CTaTKH ChopMupoBaHH | CHCTEMAaTHYECKO
as, HO | e BIIQ/ICHHE
coJieprkarast CIOCOOHOCTBIO
OT/EJbHBIE paccmarpuBartb
poOes BO3MOXKHBIE
CIOCOOHOCTD BapUaHThI
paccMarpuBaTh | pelIeHus
BO3MOXKHBIE 3a7a4H,
BapUaHTBI OLIeHHBAs ux
DparMeHTapHsI peteHus JIOCTOMHCTBa |
YK 1.4 e dakter s 3aj1a4H, HEJIOCTaTKU
3HaTh:  (QakTel | aprymeHtupoBa | HemonHbie OLICHHBAs ux
ULt HUSL CYXKJICHUH MPE/ICTABICHUS] | JOCTOMHCTBA U
aprymeHnTupoBa | ®parmeHTapHel | 0 Qakrax sl | HEJOCTATKH
HUS CYXKJCHUH. | e YMEHHMS | apryMEHTHPOBA
VYMmers: oTINYaTh GAKTHl | HUS CY)KAECHUH CdopmupoBann | ChopmupoBaHH
OTINYaTh QAKTHI | OT MHeHui, | Henomnnsie b€, HO | BIE
oT MHEHUH, | MHTEepHIpeTauui, | yMeHus coJieprKalye CHCTEeMaTHYECKH




[Inanupyembie

YpoBeHb OCBOEHHUS

PE3yIbTaThbl
OCBOCHU
KOMITCTCHIMH | HEYZIOBIETBOPH- | YIOBIETBOPH- o Ouenounoe
po1Io OTJIINYHO CPENCTBO
Nupuxatopst TEIbHO TEIBHO. (cpenHmit) (BBICOKHIT)
OCTIKCHHS (MUHUMANBHBIN) |  (TIOPOTOBBII)
KOMIICTCHI N
MHTEPIPETALHA, | OLEHOK B | omuinyaTh (akThl | OTJENbHbIE € 3HaHui O
OLICHOK B | paccyKIeHHIX oT MHEHUH, | IpoOesb ¢axrax U1t
paccyXIeHusX JIPYTUX UHTEpIIpeTalui, | 3HaHUSA 0 | apryMeHTHpoOBa
JIPYTHX YYaCTHHKOB OLICHOK B | (akrax JUISL | HUS CY>KACHHUH
YYaCTHHUKOB @parMeHTapHOE | PacCyKACHHIX aprymenTtupoBa | CdopMmupoBaHH
JESATEIBHOCTH BIIafICHUC JOPYTHX HUSL CYXKIICHAHN bIE
Bnanmets: CHIOCOOHOCTBIO YYIaCTHHKOB ChopmMupoBaHH | cHCTeMaTHYeCKU
CIIOCOOHOCTBIO aprymeHTHpoBa | Henomnoe bIE, HO | e YMEHHS
apryMEHTHpOBa | HHO BIIAJICHUE coJieprKaniye OTINYATh (HaKTHI
HHO ¢hopmupoBaTh CIIOCOOHOCTBIO OTZETbHBIE 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 | HHTEpIpeTalui, | Y4aCTHUKOB
OLICHKH OLICHOK B | ChopmupoBanH
paccyXIeHUAX oe
JPYTHX CHCTEMaTHIECKO
YYaCTHHKOB e BIIAJICHUE
CdopmupoBaH | CIIOCOOHOCTEHIO
oe, HO | apTyMEHTHpOBa
cozepxalee HHO
®parMeHTapHsI OTZEIIbHBIE ¢dopmHupoOBaTH
€ 3HaHusI O pOOEITbI CcOOCTBEHHBIE
criocobax BJIaJICHHE CYXKICHUSA u
VK-1.5. onpenenenus u | Henonnbie CIOCOOHOCTHIO OLIEHKH
3HaTh: CIOCOOBI | OICHUBAHUS 3HAHUA 0 | apryMeHTUpPOBa
OTIpEZIeTICHUsI | | TOCIHEeICTBHS crocobax HHO
OLICHUBAHMS BO3MOJKHBIX onpezneneHus u | GopMHUpPOBATH
TIOCJIC/ICTBHS penIeHui OLICHUBAHMS COOCTBEHHBIE
BO3MOJKHBIX 3a1a4H. TIOCIIEACTBHSA CYXJICHHS "
penieHui ®parMeHTapHBl | BO3MOXHBIX OLICHKH
3a1a4H. e YMEHUS | perIeHuH CcopmupoBanH
YMers: ONpEeNeNsATs U | 3aJayu. CdhopmupoBanH | bie
OIMpCACIIATh u OLICHUBATh Hemonasie bIC, HO CHCTECMATUUYCCKHU
OLICHUBATh MOCJICACTBUA YMEHUA CoIepKaIue (5] 3HaHUA (6]
MOCJIEICTBHS BO3MOXKHBIX OINIPEACNATh W | OT/ENIbHbIE criocob6ax
BO3MOKHBIX peleHnit OLICHUBATH pooesI OIIPENCIICHA W
penieHui 3aj1a4H. TIOCIIEICTBHA 3HAHMS O | OLICHMBaHMS
3aj1a4u. ®parmMeHTapHOE | BO3MOXHBIX crocobax TIOCJIC/ICTBHS
Bnanets: BIIaIcHUC pemeHunit OTIpeJIeTIeHUsI M | BO3MOJKHBIX
crocobamu criocobamu 3aJ1a4H. OLICHUBAHMS peueHui
orpezielieHust | | ompexpeneHus u | Henomnoe TIOCJIC/ICTBHS 3a7a4H.
OLICHUBAHMS OLICHUBAHMS BJIaJICHUE BO3MOXKHBIX CcopmupoBanH
HOCIIeCTBHSA MOCJIEICTBHS criocodamu peuieHuit bIe
BO3MOXXHBIX BO3MOXHBIX ONPCACIICHUA W | 3aJa4u. CHCTEMATUYCCKH
peleHnit peleHnit OLICHUBAHUS CdopmupoBanun | e YMEHUS
3a7a4n. 3a7a4n. MOCIIE/ICTBHS bl€, HO | OmpeAeNnsiTh W
BO3MOXHBIX CoICpKaIue OLICHUBATH
peHIeHI/Iﬁ OTACJIBHBIC TOCJICACTBUA
3aJ1a4H. npoOess BO3MOXKHBIX
yMeHUs peleHui
ONpeneniaTh W | 3a/a4u.
OLICHMBATh CcopmupoBanH




[Inanupyembie

YpoBeHb OCBOEHHUS

pE3yIbTaThI

OCBOCHUS

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

TEJBHO TEJNBLHO porro OTIIHHO CpCACTBO

Nuankaropsr . . (cpenHmit) (BBICOKHIT)

NOCTHKEHHUS (MUHUMANBHBIN) |  (TIOPOTOBBII)

KOMIIETEHI[UHU
HOCIIEICTBHS bIC
BO3MOKHBIX CHCTEMAaTHYECKO
peleHu e BJIAJICHHE
3aaun. crocobamu
CdopmupoBanH | ompenencHus W
oe, HO | OILCHUBaHUsI
colepariee HOCIIEACTBHS
OT/ENbHBIE BO3MOKHBIX
poOeIbI peleHui
BIIaJICHHE 3aJa4H.
crocobamu
ompesieNeHuss |
OLICHUBAHUA
IoCJIeACTBUA
BO3MO>XKHBIX
pelieHui
3aa4H.

OMNK-3 CnocobeH Mcnonb3oBaTb 3HAHMA MHXKEHEPHbIX MPOLLECCOB NPU peLleHn NPodeccnoHanbHbIX

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 3a4ay 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
HEKOTOPbIMMU
Hego4YeTamm

YpoBeHb
3HaHUI B
obbeme,
COOTBETCTBYHO
wem
nporpamme
noAroToBKM,
AonyweHo
HECKO/IbKO
HerpybbIx
OLUMNOOK.
MpoaemoHcTp
MPOBaHbI BCE
OCHOBHble
YMeHuUs,
peLleHbl Bce
OCHOBHble
334aun ¢
Herpybbimu
owmnbKamm,
NpPoAEMOHCTP
MPOBaHbI
6asoBble
HaBbIKM NpwU
pelweHun

YpoBeHb
3HaHUI B
obbeme,
COOTBETCTBYHO
wem
nporpamme
NoAroTOBKM,
6e3 oWwmnboK.
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
KOMIICTCHITUH
Nuaukaropel
JIOCTHIKCHMUS
KOMIIETEHIUN

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
obocHoBaHM
"
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
Tanbl popMUPOBaHUA KOMIIeTeHUM B mpouecce ocsoennst AOITIOII BO

IIpumepsl 1adopaTopHbIX padoT

JABOPATOPHAS PABOTA Nel
«OMNPEJAEJEHUE CPEJHEHU TEIIJIOEMKOCTHA
BO31YXA»

1 OEJIb PABOTEI

DKCHEepUMEHTAJIbHOE OIPEICIICHUE CpeJHed OOBEMHOHM TEIUIOEMKOCTH B TIpoliecce IpH
MIOCTOSTHHOM JIaBJICHUH.

2 3AJIAHUE

2.1 Omnpenenuth € TMOMOIIBIO 3KCHEPUMEHTAIBHONH YCTAaHOBKU CPEAHIOID O0OBEMHYIO
TEIUIOEMKOCTh BO3]IyXa IMPH MMOCTOSHHOM JABJICHUW B MHTEPBAJIC TEMIIEPATYp OT KOMHATHOH 10
50°C.

2.2 BBIYHCIHTH CpPEIHUE MACCOBBIC M MOJIIPHBIE TEIUIOEMKOCTH BO3IyXa B Ipoleccax IMpu
P=const u V=const u conocTaBUTh UX C TAOJIUYHBIMHU JAHHBIMH.

2.3 PaccunTaTh CpeHUIT ITOKa3aTeb aquadaThl IS BO3IyXa.

2.4 Ormnpenenutb C TOMOIIBIO TOJYYEHHBIX TEIUIOEMKOCTEH W3MEHEHUE DOHTAJIbIIUU U
BHYTPCHHEH SHEPIUU B MPOLIECCE MPHU MOCTOSHHOM JIaBJCHUHU. BhruuciuTh paboty, mporecca,
COCTaBHTh YHEPreTHICCKHI OalaHC Tporecca.

3 TEOPETUYECKMUE ITOJIOXKEHUA

Coo01ieHne Tely TEIUIOTHl B KaKOM-JTMOO TPOIECCe BHI3BIBAET M3MEHEHHME €r0 COCTOSHHUS, B
YaCTHOCTH, TeMreparypbl. [loaToMy o KonmudecTBe MOABEACHHON >HEPruu B (opMe TETIOTHI
MOYKHO CYIMTb 0 U3MEHEHHUI0 Temrieparypsl, T.e. AQ=CdT. OTHoIIeHHe KOINYECTBA TEIJIOTHI
AQ, coolOmaeMoil Temy Tmpu OECKOHEUHO MajoM HM3MEHEHHUH €ro COCTOSHHS, K
COOTBGTCTByIOHleMy N3MCHCHUIO TeMnepaTprI dTHaSI)IBaIOT HCTI/IHHOﬁ TCIINIOEMKOCTBIO TEJIa

AQ

=— 1)

dT
TemnnoeMKoCTh, OTHECEHHYIO K EIMHHIIE KOJIMYEeCTBa BEIIECTBA, T. €. K eauHuie macchl (1 kr)
TeJa, Ha3hIBAIOT yAeabHOH TermnoemkocThio(c),Ix/(xr [1 K);

50
Lt ),

B ob0mem ciyyae MCTHHHAsS TEIJIOEMKOCTh, TJie 4epe3 X 00O3HaueH TOT Mapamerp, KOTOPBIH
COXpaHsETCs MTOCTOSIHHBIM B JAHHOM IIPOIIECCE.

TemnoeMKoCTh 3aBUCUT OT TeMiieparypbl. [Ipu HeOobIIOM mpesienie N3MEHEHHUs TeMIepaTyphl, a
TaKXXE€ B l'IpI/I6J'H/I)I(eHHI)IX pacu€Tax 3aBUCHMOCTBIO TCINUIOEMKOCTH OT TEMIICPATYPhI
MpPEeHeOperalT U MPUHUMAIOT €€ YCPEIHEHHOE MOCTOSHHOE 3Ha4yeHHe B JaHHOM HWHTEpBaje
temnepatyp. TemioeMKOCTh TeJla, COOTBETCTBYIOIIYIO H3MEHEHUIO TEMIIEPATYPhl HA KOHEYHYIO
BeJIMuMHy [t = t2 — {1,Ha3bIBAIOT CpEHEN TEINIOEMKOCTHIO JAHHOIO MpoLecca

c b q1—2 (2)




7€ (12 — KOIMYECTBO TEIUIOTHI, MOJBEACHHOM K 1 KT, 1 M MM KHJIOMOJIO BEIIECTBA B JaHHOM
mporecce.

B 3aBucuMocTH OT crioco0a 3aaHus €IUHUIBI KOJIMYECTBA BEIMIECTBA PA3INYAI0T TEINIOEMKOCTh
MacCOBYIO, 00BEMHYIO U MOJIBHYIO.

-~ t
TennoemkocTs 1 Kr ra3a win napa Ha3bIBaeTCs MacCOBOM U 0003HavYaeTcs c| tz k/x/(kr-K)
1
TemnoemkocTs 1 M° ra3a uim napa, OTHECEHHOTO K HOPMAJIbHBIM (u3HUecKuM ycnoBusmM HOVY,

. ' Jt
Ha3bIBaCTCS 00bEMHOMN M 0003HauaeTcst € win ¢ 12 , KJIx/(m>-K)
1

TemnoeMkocTs | KMIOMOINA ra3a uAK Napa Ha3bIBAETCA MOJIBHOM U 0003HAYACTCS Cy UM LIC,

%)
4

k/]x/(kmonb-K) Mexy STUMH TEIJI0EMKOCTSIMU CYIIECTBYET 3aBUCUMOCTh

=c, 'V, = H:x , kKJIx/(xr K) (3)

rae V — yaenbHbIi 00beM raza wim napa npu HOVY, M/KT.
CBsi3b MEXJy UCTUHHON TEIUIOEMKOCTBIO Cx B JJAaHHOM IPOLECCE U CPEIHEW yCTaHaBIMBAETCS
COOTHOIIIEHHEM

=— jc dt 4)

OOBIUHO CpelHUE TEIJIOEMKOCTH B TaOJMIax AaroTcs B uHTEpBaie Temmeparyp ot 0 mo t°C,
t

2
t

TOrga CpeaHss TCIIIOCMKOCTh C, . B 3aJIaHHOM HMHTCPBAJIC TEMIICpATYP t1 , t2 MmoxeT OBITE

oIpejiesieHa eIy OIIM 00pa3oM:
t t
t, Cx|0 -, b

.
= S)
= ©)
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4 METOAMKA S5KCITEPUMEHTAJIBHOI'O
NCCIIEAJOBAHUA

B ocHOBe 3KcIIepUMEHTAILHOTO HCCIIEA0BaHNUS JIEKUT METO POTOYHOIO KAJIOPUMETPA.
M3MeHeHne TEeNI0eMKOCTH HEBO3MOXKHO MPOU3BOANUTH B KAJIOPUMETPE HENPOTOYHOI'O THIA, TaK
KaK Macca HUCCIIEyeMOIo ras3a, 3aloJIHSIOMIEr0 KaJOpPUMETpP, MOJydaeTcsi HeOOJbIION U MpHU
NOJBEICHUU K HeH TeruioThl OOoJblIas 4acTh €€ YXOAMT Ha TEIJIOBble MOTEPH U HarpeBaHUe
neTaned kamopuMmeTrpa. B mpoToyHOM KanopuMeTpe 3THX MOTEph MEHbIIE, TaK Kak B €AUHMILY
BPEMEHM NPOKAYMBAETCS 3HAUUTENIbHAS Macca rasza, pa3orpeB YCTAaHOBKM HE YUHUTBHIBACTCS U
U3MEpEHUS MPOBOJUT MPHU CTALIMOHAPHOM PEXKHUME.

PacueTtHoe ypaBHeHME Al OIpeNeNIeHUs] CpeiHed OOBEMHOM TEIUIOEMKOCTH BO3JyXa IpH
MOCTOSTHHOM JJaBJI€HUU MOKET OBITh 3alIMCaHO CJIEIYIOIINM 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 Kajnopumerp, °C;

Vo — pacxoJ Bo3ayxa uepe3 KaJOpuMeTp, MPUBEACHHBIN K HOpMaIbHBIM (PU3UUECKUM YCIIOBUSIM,
3

M°/4.

5 OKCIIEPUMEHTAIJIbHAS YCTAHOBKA

OCHOBHBIMHU 3JIEMEHTOM 3KCIEPHUMEHTAIbHON YCTAHOBKU SBJIETCS HMPOTOUYHBIM KaJIOPUMETP
(pucynok 1). OH COCTOUT U3 CTEKJIISTHHOW TPYOKH, B KOTOPOW CMOHTHPOBAH JICKTPOHArPEBaTEIb



5. [Ins yMEHbILEHMs TIOTEPD TEIIOTHL B OKPYXKAIOILYIO Cpeay KOJIOPUMETP OKPYKEH CTEKIISTHHON
000510uKO# 4. Bo31yX M3 MPOCTpaHCTBA MEXTY KOJTOPUMETPOM M 00OJIOUKOM YIaJICH.
[TocTostHHBIN pacxo]l BO3ayXa dYepe3 KOJIOPUMETp co3naercs mnbuiecocoM 2. Uccnemyemblid
BO3/IyX 3aCachbIBAaeTCsl U3 MOMEIICHUS J1a00paTOpUH, MPOXOJIUT Uepe3 poTaMeTp 3 U MbLIECOCOM
BbIOpachIBaeTCs Hapyxky. Temmeparypa Ha BBIXOAE 3aMEpPAETCAs C IOMOULIbI0 XPOMEJIb-
airoMenieBoi Tepmornapsl 1. Tepmonapa noakiIr04aeTcst K MUJUIMBOJIBTMETPY.

VYcraHoBKa nojkItoueHa K cetu ¢ HanpsbkeHueM 220 B. Cuna Toka B Lienu JIeKTpoHarpeBaress
U3MEPSIETCSl aMIIEPMETPOM, HAIpsHKEHUE Ha 3aKUMax JJIEKTPOHArpeBaTells peryiupyercs
PEryJIATOPOM HaNpsKEHUs 6 U U3MEPSIETCS BOJIbTMETPOM.

6 IIOPAIOK ITPOBEJIEHA OKCIIEPUMEHTA

6.1 Beimucate B OnaHk ordera mo JabopaTopHOM pabore I1enb pabdoThl, 3aJaHHe, KPATKYIO
METOAMKY MPOBEJICHHsI SKCIIEPUMEHTA. 3arOTOBUTH TaOJIUILY JJIs 3alIMcel ToKa3aHuii mpubdopa.
6.2 BKIIOUMTH NBUIECOC U 3JIEKTpPOHArpeBaTeslb. Y CTAHOBUTH 33JaHHOE IIpernojaBaTesieM
HaInpspKEHUe JUIs IPOBECHUS IIEPBOTO PeKUMa.
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Pucynok 1 — YcTaHoBKa Ji1s ONpeieeHus CpeaHen
TEIUIOEMKOCTH BO3/1yXa

6.3 Ilocime nOCTHXKEHMSI CTAllMOHAPHOIO pPEXHMMa, O HACTYIUIECHHH KOTOPOro CyIAT IO
MOCTOSIHCTBY TIOJIOKEHUSI CTPEJIKH MHJUIMBOJIBTMETpa (IO HCTE€YeHUH 4-5 MHUHYT), U3MEPHUTH
IMOKa3aHus BO3ayXa I10 IMOKa3aHHuAM aMIICpMETpa U BOJIBTMETPA. C MMOMOIIIBKO MHUJIJIMBOJIBTMETPA
c/enaTh TPU 3aMepa TepMOoIapbl ¢ MHTEPBAJIOM B 3 MUHYTHI C 3allUChIO 3HaYeHUs B Tabmuiy 1.
W3mMeputs TEMIIEpaTypy OKpPYKaIOLIEro BO3AYyXa ¢ IOMOLIbIO PTYTHOI'O TEPMOMETPA.

6.4 YBenuuuTh MOIIHOCTD AJIEKTPOJIBUTaTENIS YEPE3 5 MUHYT IIPOU3BECTH U3MEPEHUSI HA BTOPOM
CTALIMOHAPHOM PEXKHUME.

Tabmuua 1 — [lokazanust npruOOpoB U 06pabOTKA IKCIIEPUMEHTAIBHBIX TaHHBIX
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7 OBPABOTKA OKCIIEPUMEHTAJIbHBIX TAHHbBIX

7.1 C momoIipio rpalyipOBaHHON TAOIHIIBI TEPMOTIAP MO 3HAYECHUIO TEPMO-3.]1.C. ONPEACITUTH
pPa3HOCTh TEMIIEPATyp BO3AyXa HA BBIXOJE U BXOJE B KAJTOPUMETP XOJOAHBIN Crail TepMOnapbl
HAXOJUTCS MPU TEMIEpAType OKPYXKAIOIIEro Bo3Ayxa, a padouuii Ha BBIXOJAE U3 KOJIOPUMETpa
MOJIOTPETOTO BO3TyXa.

7.2 BBIYUCINTE 00BEM BO3yXa, IPUBCACHHOTI'O K HOpMaJIbHbIM (1)I/I3I/I‘IGCKI/IM YCJIOBUAM

P. T
V, =V; P—T . _I_—O , (Ms/ll) (7)

0 T
rae Vr — o0beM Bo3ayxa, MPOXOASIIUN Yyepe3 KaTopUMETp, 3aMEPEHHBII C TOMOIIBIO pOoTaMeTpa
B OTHOCHTENBHBIX €MHUIAX M HePEBEICHHBIH B M2/ ¢ TOMOIIBIO TAPUPOBOUHOTO TPadUKa;
Po, To — naBienue u TemmnepaTtypa npyu HOPMaIbHBIX PUINYECKUX YCIOBHUIX
Po=760 mm pr. cT. ; To=273K
Pr=751,5mm prt. cr. ; Tr=290,45 K-maBneHue u Temmeparypa, Opud KOTOPBIX ObUI MOIydYeH
TapUPOBOYHBIN TPadUK.
7.3 BbIUMCANTH CPEHIO OOBEMHYIO TEIUIOEMKOCTH, 1Mo (opmyie (6), MpUHUMAs TEIJIOBOM
MIOTOK paBHBIM MOIIHOCTH 3JiekTpoHarpesarens Q=1-U, Br.
7.4 OnpenenuTs BEIMUUHY CpeHEN MacCOBOM TEMJIOEMKOCTH IPU MOCTOSHHOM JIaBJICHUU

¢, 224
=—— kJIx/(xrK) (8)
n

t

pti

rae 22,4 — o0beM KIIIOMOJIA uieaabHoro ra3a npu HOVY, M/MOJTB;

1 — Macca kusomouts. [t Bozayxa p=28,97xr/mMounb
7.5 PaccunTaTh CpeHIOI MAacCOBYIO TEIJIOEMKOCTh IpPH IOCTOSSHHOM OOBEME B TOM XK€
UHTEpBaJle Temreparyp. Tak Kak B JAaHHOM CJy4ae BO3yX MO CBOMM CBOMCTBaM BecbMa OJIM30K
K. UJ€aIbHOMY Ta3y, TO CBS3b; MEK/Y TEIUIOEMKOCTSIMH BbIpaxkaeTcst popMyiioit Maiiepa

12 22 —R jxJx/(xr-K) 9)

4

Cc

v

=Cp

rae R-razoBas mocrossHHas s Bo3ayxa, R=0,287 xx/(xr-K).

76 Brauciutb BCJIIMYNHY ITOKA3aTCIIA a,[[I/Ia6aTBI AJId BO3AyXa
tp

> (10)

t
151

Cp

K =

L

7.7 OnpenennuTh N3MEHEHNE YHTAIBIINU BO3/lyXa B MIPOLIECCE MPU ITOCTOSIHHOM JIaBJICHUH
. t,
Al=c, . (t, —t,) ,xJx/(xr) (11)

YucneHHO AIpaBHO KOJMYECTBY TEIUIOTHI, MOJABEACHHON K KaXIOMY KWJIOTPaMMy BO3JyXa B
n300apHOM IIpoliecce, T.€.

Qy= Air2
7.8 BeIUMCIINTE N3MEHEHUE BHYTPEHHEN SHEPIUHU BO3AYyXa B JAHHOM IIPOLIECCE

Au=c, :f (t, —t,) kJx/(xr) (12)




7.9 PaccuuTath paboTy raza B ©300apHOM IpoIiecce.

I=R(T2-T1) xJIx/kT.
7.10 CocraBuTh 3Hepreruueckuii Oamanc npouecca (=Au+l k/Dx/kr. Onpenenuts HEBSI3KY B
IpOLIEHTAX.

OTYET I10 PABOTE

OTueT 0 BBIIOJTHEHHOM paboTe JI0JDKEH CONIEPIKATh:
1 Lenpb paboThl, 3a7aHKE.
2 MeTouKy SKCIIEPUMEHTAILHOTO ONPEICIICHUS TEIUIOEMKOCTH.
3 Pucynok 1 u tabaumy 1.
4 O6paboTKy pe3yIbTaTOB IKCIIEPHUMEHTA C HEOOXOIUMBIMU PACUCTaAMH.
5 ComocraBiieHUE pe3yIbTaTOB YKCIIEPUMEHTA C TAOTMYHBIMH JJAHHBIMU.

KOHTPOJIBHBIE BOITPOCHI

1. Jarb onpeneneHre MaccoBoi, 00bEMHON U MOJIbHOW TEIIIOEMKOCTEH.

2. Kakoit o6beM raza UMerT BBUAY, TOBOpsl 00 00beMHOM TerioeMKocTu? B Kakux enuHUIax
U3MEPSIOTCS TEIIOEMKOCTU?

3. Kakas ¢yHkunoHanmbHas 3aBUCHUMOCTH I1OJIO)KEHAa B OCHOBY M3MEHEHHUS TEIUIOEMKOCTH OT
temneparypbl? [loka3aTs rpaguuecky 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEPATYPHI.

4. Yro Takoe UCTHUHHAS TEMJI0EMKOCTh?

5. Jlatp ompezenenue cpeaHeil TeIIOEMKOCTH.

6. Hanucare ypaBHEeHHE KOJIMUYECTBA TEIIOTHI YEPE3 CPEAHIOI0 TEIIIOEMKOCTb.

7. Kak onpenenutb, CpENHIO TEIUIOEMKOCTb B HMHTEepBajie OT t 10 t monb3ysck TabiuuaMu
terioeMkocTeit ot 0 1o t rpagycos Llenbcus?

8. Uro Takoe TEIUIOEMKOCTh IpPH TOCTOSHHOM O0BEeMe M TEIUIOEMKOCTh NPU IOCTOSHHOM
naBiIeHUU?

9. TNouemy, TEII0OEMKOCTh Ta3a MPH MTOCTOSHHOM JaBJIIEHUH BCETAa OOJbIIE TEIUIOEMKOCTH TIPH
HOCTOSIHHOM 00Bbeme?

10.Kakasi cBsS3p MEXIy TEIUIOEMKOCTSMH TpPH IOJABOJE TEIUIOTHI K Ta3y NpPU IMOCTOSHHOM
JTABJIEHUHM M TOCTOSSHHOM 00bemMe? OOBSICHUTh CMBICH BCEX BEJIWYHMH, BXOJAIIMX B ypaBHEHHE
Maiiepa.

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

1 HEJIb PABOTHI

[lenbro paboOTHI SIBIIIETCS IKCIIEPUMEHTAIIBHOE OlpeieneHne K03 (puimeHTa TemionpoBoAHOCTU
MarepHaga METOJIOM TPYOBI.

2 3AJIAHUE

2.1 Ompenenutbs  3IKCHEPUMEHTATBHO  KOI(D(UIMEHT  TEIUIONPOBOAHOCTH  JUIA  JBYX
CTaIlIOHAPHBIX PEXKUMOB.
2.2 HaiiTi aHaJIMTHYECKYIO 3aBUCUMOCTh K03(h(pUIlMeHTa TEMIONPOBOAHOCTH OT TEMIIEPATYPHI.

3 OCHOBHBIE TEOPETUYECKUE ITOJIOKEHUA



SIBieHHWE TEIUIONPOBOAHOCTH TPEACTaBiIsIeT co00i mMpoIecc pacmpOCTpAaHEHUS TEIUIOBOM
SHEPruM, NPU HEMOCPEACTBEHHOM COMPUKOCHOBEHHH OTIEJIbHBIX YACTHIl Tella WM OTAENIbHBIX
TeN, WMEIONIMX pa3INyHbIe TEMIEpaTypbl. TerIonpoBOAHOCTh OOYCIOBIICHA JIBH)KCHUEM
MUKpOUYacTHI] BemlecTBa. [lpu 3ToM B razax MepeHOC SHEPruu OCYUIECTBIACTCA IyTEM
muhdy3un MOJIGKYJ M aTOMOB, a B JKHJKOCTSX W B TBEPIBIX TENAX — TUAIICKTPUKAX IyTEM
VIOPYTUX BOJH, B MeTaJIaX — ImyTeM Aud@y3un cBOOOIHBIX 371eKTPOHOB. COrlacCHO-OCHOBHOMY
3aKOHY TEIJIONPOBOJHOCTH — 3aKOoHY Dypbe IUIOTHOCTh TEIUIOBOTO IOTOKA (KOJIMYECTBO
TEIUIOTHI, MpOUIeNIIee B €IUHHUILy BPEMEHH Yepe3 €IUHUILy HU30TePMUYECKOM MOBEPXHOCTH)
MPSIMO MPOIMOPLIMOHATEHA TPAIUEHTY TEMIIEPATyp.

q = —Agradt , Br/m? (1)
rme A —  KO3h(DUIMEHT  MPOMOPIHOHAIBHOCTH,  HA3bIBAEMBbId  KOA(PHHUIIUECHTOM
teruionpoBogHoctd, B1/(M-K), koTopblil sBusercs ¢GuU3MUECKUM MapaMeTpoM BEIeCTBa,
XapaKTepU3YIOIIMM €r0  CIOCOOHOCTh MPOBOJAUTH TEIUIOTy. YwucneHHO KoddduimeHt
TEIUIONPOBOAHOCTH PAaBEH KOJIUYECTBY TEIUIOTHI, MPOXOJIALIEMY B €IWHUILYy BPEMEHHU dYepes
eIMHUIY H30TEPMHUYCCKON TTOBEPXHOCTH MpH yciaouu gradt=1.
TemnepaTypHblii TpaJWeHT SABISETCS MEpPOW MHTEHCUBHOCTH WM3MEHEHHsI TeMIepaTypbl B
HaIpaBJICHUU 10 HOPMaIM K H30METPUYECKOM MOBEpXHOCTU. HampaBieH OH B CTOpOHY
BO3pacTaHus TemmepaTypbl. UHCIEHHO pPAaBEHMPOM3BOAHONW OT TEMIEpPaTypbl MO ATOMY
HaIpPaBJIEHUIO

n ()

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

gradt = Iim[ﬂj = d
dn

4 METOAMKA SKCITEPUMEHTAJIBHOI'O
OITPEAEJIEHUSA KOOODOUIIMEHTA
TEIUJIOITPOBOJHOCTU

[Ipu omnpenenenun kod3PUIMEHTa TEIUIONPOBOJAHOCTH MaTepUaloB METOJIOM  TPYObI
UCCIIelyeMOMY MaTepuainy NpuaalT (GopMy muIuHIpUYeckoro cios. Ilpu crannoHapHoM
TEIJIOBOM peXuMe KO3 (ULMEHT TEIIONPOBOIHOCTU onpeensercsa u3 GopMyiibl TEIJIOBOTO -
MIOTOKA, TIOJyYEHHOU U3 3aK0Ha Dyphe I NWINHIPUYECKON CTEHKH

- Q-2.3Lg(d,/d,) ,

2nl(te, —te,)

rae |- nnuHa TpyOBsI, M;
A — ko3¢ punuent TemnonpoBoaHoctu, B1/(M-K);
d2, d1 — BHYTpeHHHUH U HAPYKHBIN IUAMETPHI UITMHIPUIECKOTO CIIOS MaTepraa, M;
tc1, tc2 — cperHMe TemnepaTypbl BHYTPEHHEH U HApYKHOM MOBEPXHOCTH cjios MaTepuana, °C.

Br/(M-K) 3)

5 OKCITEPUMEHTAIJIBHASl YCTAHOBKA

Uccnenyemslit MmaTepuan 4 (pUCyHOK 2) (KBapleBbIN MECOK) HAXOAUTCS, B IPOCTPAHCTBE MEXKIY
TpyOamu 2 u 3. Bo BHyTpeHHel TpyOe pacnosiokKeH 3IeKTpoHarpeBarepb 6, TEII0BOM MOTOK OT
KOTOPOro IepefaeTcsl uepe3, BHYTPEHHIO TpyOy, CIOH Marepuanga M HapyXHYyK TpyOy B
oKpykatomryto cpeny. Ilpu ycTaHoBuBIIEMCS (CTallMOHAPHOM) PEKUME depe3 KaKIblid cIoi
MPOXOJUT OJHO U TO K€ KOJMYECTBO TEIJIOTHI, KOTOPOE OIMPEAESIOT MO MOKa3aHUIM BaTTMETpA.
[TorpebnseMass MOIIHOCTb PETYIMPYETCsl perynstopoM HampsbkeHus 1. braromapst xopomemy
KOHTAaKTy CBIIY4ero Marepuajna C TpyOaMu, MOXXHO CUHTaTh, YTO COINPHUKACAIOLIUECS
MOBEPXHOCTU Marepuana M TpyO MMEIOT OJMHAKOBYIO TEMIIEpaTypy, KOTOpas HU3MepseTcs ¢
IOMOILBI0  XPOMEIIb-AJIIOMENIEBBIX TepMonap 5, 3a UYEKaHEHHbIX B IIOBEPXHOCTH TPYO.



Onektpoasmxyiyto cuity (3C) B TepMonapax U3MeEpsAIOT MUJUIMBOJILTMETPOM, MOJKIIOYAs K
HEMY TE€pMOIIaphbl IOOYEPEAHO C IOMOIIBIO MEPEKITI0YaTEes.
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Pucynok 2 — YcranoBka 15 onpeieneHus
K03 (HUIMEHTA TETTIONMPOBOTHOCTH
6 I1OPAJOK ITPOBEJEHA SKCIIEPUMEHTA

6.1  Bremmucars B GiaHk oTyeTa Mo JabopaTopHOM padoTe 1enb paboThl, 3aJaHue, KPATKYIO
METOAMKY IPOBeIeHUs dKcriepruMenTa. [1oAroToBUTE TabiHIly [T 3aMCH TIOKa3aHu| IpuOOpOB
(Tabmuna 2).

6.2 Ilo MOKa3aHUIO BaTTMETpa 3anucarb MOIIIHOCTb 3JIEKTpOHarpeBaTels,
COOTBETCTBYIOLIYIO  IE€PBOMY  CTallMOHApDHOMY  peXuMmMy  (YCTaHOBKAa  BKIIIOYAETCs
npernoaaBaTesieM /10 Hayaia 3aHsITHH).

6.3 IlepexmouaTeneM BKIOYATh [MOOYEPETHO BCE TepMoONapbl U (GUKCUPOBATH IS KaxI0M U3
Hux 3HaueHue OJIC Mo MWIIMBOJIBTMETPY C 3alHMChi0 MX 3HAYeHMH B Tabiuue. 3amepbl
IOPOM3BOJUTH C HMHTEpBalaMu B 3-5 MUHYT J0 TeX mop, nmoka BenuuuHa DJIC ans kaxmoin
TepMomapbl He OyaeT H3MEHSAThCS BO BPEMEHM, 4YTO CBHJETENbCTBYET O HACTYIUIEHUU
CTAllMOHAPHOI'O PEKUMA.

6.4 Ha cranmonapHoM pexxume caenath Tpu 3amepa IC o npubdopy aias Kaxaou TepMonapsl ¢
UHTEpBaJIaMU B 5 MUHYT U 3alMCaTh B COOTBETCTBYIOIINE Tpadbl TaOIUIIBI.

6.5 N3smeputh TEPMOMETPOM TEMIIEPATYPY OKPYKAIOIIETO BO3/lyXa BOJINU3HM OT YCTAHOBKH.

6.6  Ilokasarb pe3ynbTaTbl 3aMEpOB MPENOJABATENI0 M C €ro pas3pelieHus NepeKIIYUTh
YCTaHOBKY 2-U pE€XHUM, YBEIWYMB C IIOMONIBIO pPEryIsATOpa HaIpsKeHHs | MOIIHOCTh
HarpeBatesns Ha 20-47 Br. OkxcnepuMeHT npoBoauTh dYepe3 25-30 MUHYT B TOH ke
MOCJIEI0BATEIHHOCTH.

7 OBPABOTKA OKCIIEPUMEHTAJIBHBIX JTAHHBIX

7.1 Tlo rpaaupoBoYHOI Tabnuiie Tepmornap onpenenuts I/1C, COOTBETCTBYIOIIYIO TEMIIEpaType
OKPY’KaIOIIEro BO3/IyXa, YTOOBI ClIeJIaTh MONPAaBKy Ha TeMIEepaTypy XOJOJHBIX CIIaeB TepMomap
HaXOJSAIIUXCS NPU TEMIIepaType OKpyXKaroliero Bo3ayxa. ['pagupoBounas Tabauna paccunTaHa
Ha TEMIIEpaTypy XOJIOJHBIX craes, paBHyo 0°C.

7.2 Onpenenuts cymmapubie DJIC E1, Eout.a. ckmagsiBas B Tabnuile Ui Kaxa0d TepMOmapbl
3J1C no npubopy ¢ DJIC, COOTBETCTBYIOIIEH TeMIIEPaType OKPYKAIOIIETO BO3IyXa.

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

7.4 BpIUMCIINTD CPEHUE TEMIIEPATYPhl IOBEPXHOCTEN UCCIEAYEMOTO CIIOS.



7.4.1 Cpennss, TeMneparypa BHyTPEHHEN IOBEPXHOCTH €104

t -+t +t
ty, =——2—2 °C.
C1l 3
7.4.2 Cpennsas Temneparypa HapyK HON TTOBEPXHOCTH CIIOs
tll +tll +tll
te, =— 22 32 2 °C.
7.5 OnpenenuTh CPEAHIO TEMIIEPATYPY UCCIEAYEMOTO CIO0sI
t, +t
t.=—+—2% °C.
© 2

7.6 Berauciuth K03 GUIIMEHT TEMIOMPOBOAHOCTH A 110 dopmydie (3), npruHUMAas

Q=N BrT; d1=0,025 m; d2=0,05m; I=1 M
7.7 Ilonmy4yeHHsle 3Ha4eHHS A 1 {c 3amcaTh B TaOIHILY.
7.8 Iloctpouts rpaduk 3aBucumocti A=f(tc). [lo ropu3oHTaNU OTJIOXKUTH B BHIOPAHHOM
Macirabe cpennue teMieparypsl cios (tc, °C), mo BepTUKaIu COOTBETCTBYIOIINE UM 3HAUCHUS
K03 (UIIMEHTOB TEIIONPOBOAHOCTH.
7.9 OnpenenuTh aHATUTUYECKYI0 3aBUCUMOCTh  KOX(PQHIMEHTa TEIUIONPOBOJHOCTH  OT
TEeMIEPaTypbl, KOTOpask IJsl U3OJSIUOHHBIX U MOPUCTHIX MATEPUAIIOB MOJUUHSACTCS JIMHEHHOMY
3aKOHY, ¥ OIIMCHIBAIOTCS YPaBHEHHEM

A =No(L+bt) 3)

rae Ao— ko3¢ bunueHT TeronpoogHoctu npu 0°C;

b— mocrosiHHast, onpenensemMas SKCIIEPUMEHTATLHBIM ITYTEM.

Benmuunny Ao ompenenuTh 1mo rpaduky Mmocje Yero w3 ypaBHeHHs (3) ompenenuTh 3HaYCHUE
MIOCTOSIHHOM D, B3sIB M3 SKCIIEpUMEHTA 3HAa4YeHHUE Ic U COOTBETCTBYIOIICE €My 3HAUCHHUE A.

7.10 [TonryuenHsie 3HAYEHUS KOI(PPHUIMEHTOB TEILIOMPOBOJHOCTA CPABHUTH C TAaOIHMYHBIMU
JTAHHBIMHU.

Tabnuna 2 —MccnenoBanue Ko3QpGUIMEHT TEMIOMPOBOAHOCTH

Pexxnmbl
I 21 2 3

Ornpenenenns BETMYUHBI b El 2

g Y| = |3amepsl

8 8 S12[3[12[31]2]3
MomHocTb N |Br
DIICKTPOHATPEBATENS
Temmeparypa  OKpY’KaroIlero t oC
BO3/yXa ‘

OJ1C, cooTBeTCTBYIOMIASA
Temmneparypa  OKpyxamwouerolEs; |MB

BO3/yXa
2/1C o nmpubopy E'n1 [MB
CymmapHas OC| .,
. (E'm+E.) E'v |MB
Temneparypa
noBepxH. TpyOs! (omp.[t'r  [°C
8 no Bein. E'1)
§ 9]J1C no npubopy E'n> (MB
% = C}fMMapHaH S1C £ |uB
z| &l (E'n2tEy)
8| 5| |Temmepatypa
S| Z| |mosepxn. Tpy6mI (omp.|t'2  |°C
&2l |mo Ben. E)




9]J1C no npubopy E'ns [MB
CymmapHas OC| .
5 = E's |[MB
Temneparypa
nmoBepxH. Tpyos! (omp.|t's |°C
1o Bel. E'3)
9J1C no npubopy E"n1 (MB
CymmapHas OJ1C| -,
. (E"m+Ey) E"1 |MB
Temneparypa
nmoBepxH. Tpyos! (omp.|t"1 |°C
no e E™)
OJ1C no npubopy E"r2 (MB
CymmapHas SAC| .,
5 (E”n2+E3) E"; |MB
Temneparypa
noBepxH. Tpyos! (omp.(t"2 |°C
1o BenL. E')
S SJ1C 1o npudopy E"ns [MB
& CymmapHast SHC| -
=l 3 " E"3 |MB
8 g3 (E"nstEs)
Z| E[” |Temneparypa
& 2 |moBepxH. TpyOsI (omp.[t"s |°C
=12 |mo Bem. E)
Koaddumment Ad
TEIJIONPOBOJHOCTH A iE
HCCIIEIyeMOT0 MaTepuaia
Cpennsis TeMiepatypa t oC
MCCIIEMYEMOTO CIIOS ?

OTYET I10 PABOTE

OTueT 1o BBHINOJIHEHHON paboTe JTOJKEH COepKATh:

1 Ilens paboTHI.

2 OnucaHue METOJIMKHU oIpeesieHus K03 UIMEeHTa TeIUIONPOBOJHOCTH.

3 Pucynok 2 u tabnuiy 2.

4 Pe3ynbraThl 00paOOTKU KCIIEPUMEHTAIBHBIX JTAHHBIX.

5 I'padux A=f(tc).

6 ComnocraBiieHUE pe3yIbTaTOB AKCIIEPUMEHTA C JINTEPATYPHBIMH TAHHBIMH.
KOHTPOJIBHBIE BOITPOCHI

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

2.ChopmynupyiiTe OCHOBHOM 3aKOH TEIUIONPOBOAHOCTH @Dyppe U TNPUBEAHUTE, €ro
MaTEMaTUYECKOE BBIPAXKEHHUE.

3.YTto Takoe TemMIrepaTypHOe IMoJie, U30TEPMHUECKUE TIOBEPXHOCTH, TEMITEPATyPHBIN IpaTueHT?
4.JlaiiTe TpaguUECKyI0 HHTEPIIPETALMIO TEMIIEPATYPHOT0 IPaJHeHTa U TEIIOBOTO MOTOKA
5.00bscHuTE, TIOUEMY B popmyne 3akoHa Dypbe B nuddepennuanbHoi popme B MpaBoii yacTu
MMeeTcs 3HaK MUHYC?

6.UT0 Takoe YCTAaHOBUBIIMICA M HEYCTAaHOBUBIIMMCS TeIIOBble pexuMmbl? [IpuBenure
MaTeMaTHYECKOE BhIpA)KEHUE B 00IIIEM BUJIE TEMIIEPATYPHOTO IOJIs AJIsl 000UX CIIydaes.
7.1Touemy MOPUCTBIE MaTepUaIbl UMEIOT HU3KUH KOADOHUIIMEHT TETTIOPOBOTHOCTH?



8.Kak 3aBUCUT KOA(PPHUIMEHT TEIUIONPOBOJHOCTH U30JIALIMOHHOTO MaTepuala OT TeMIepaTypbl?
9. Onummre cxemy nNpuOOpPOB U MPUHLMII ONpeeeHHUs] KOAPPHUIUEHTa TEMJIONPOBOAHOCTH 110
METOY TPYOBI.
IIpumep Tecta

Nel

T 4

s wpeanpHOro raza uW3MeHeHHME oObema B mporecce 1-2, m300pakeHHOM Ha Tpaduke,
COOTBETCTBYET COOTHOILICHHUIO. ..

10 v2>vl
2 O v2<vl
30O v2=vl
4 O v2<vl

Ne2

OObeMHas TeIIOEMKOCTh 10 U3BECTHOM MacCOBOM TEINIOEMKOCTH BBIYUCIISETCS 1O (bopMyne....

10 cN=clp
2 O ciN=c*u
3 Q cN=c/u
4 O cM=c*p

Ne3

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

2 O Cv-Cp=R

3 O Cp-Cv=R

4 QO Cp-Cv>R

Ne4

ITox TenmmoToM MOHNUMaeTC. ...

10 crnocob o6vMeHa SHEPTUEH MEXIY TepOIXIO,Z[I/IHaMI/I‘{eCKOI\/'I CHUCTEMOH U OKpYKarollen cpeou,
CBSI3aHHBIN C HAJIMYAEM CHJIOBBIX IIOJIEH Y BHEIIHETO JABJICHUS

pa0ota, coBepuiaeMas TEPMOJUHAMUYECKOH CHUCTEMOH MNP KOHEYHOM H3MEHEHUHU €€

o0beMa

20



3 O pabotacunsiB 1l Huanytu B 1 M

croco0 oOMeHa SHEPruel MexJay TEPMOAMHAMUYECKONH CHCTEMOW M OKPYXKAIOIICH Cpemoit
4 O mpu HEMOCPEACTBEHHOM KOHTAKTE€ MEXKIY TeEJIaMH, JIYJHCTOM TIIEPEHOCE DHEPIHH, B
pe3ylibTaTe XUMUYECKUX PEAKIUi W TIpH (Da30BBIX MEPexXoaax

Ne5

COBOKYHHOCTB MaTCpHaJIbHBIX TCJI, HAXOAAIUXCA B MCXaHUYCCKOM U TCIIJIOBOM B3aHMOI[efICTBHH
JPYT C IPYTOM U C OKPYKAIOIMMHU CUCTEMY BHEITHUMU TEJIaMH IIPECTABIISCT. ..

1 O TepMOIMHAMUYECKYIO CHCTEMY

2 O OIHOPOIHYIO TEPMOJMHAMUYECKYIO CHCTEMY

3 O TeIIou30JIUPOBAHHYIO CHCTEMY

4 O U"30IMPOBAHHYIO TEPMOJUHAMUYECKYIO CUCTEMY

Neo6
MaccoBasi  TETUIOEMKOCTh ~HWJICATBHOTO Ta3a ITI0 WM3BECTHOM MOJBHOW BBIYHCISACTCS 10
dopmyre.... ][]

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

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

| @ YBCMMECHHS SHTAILIHHA pabodero Tena, MPOU3BOICTBO TEXHUUECKON pabOThl U yBEIMUEHHE
KMHETUYECKOU DHEPIUH MIOTOKA

2 0 YMEHBIICHNE SHTABIUN pabouero Tena, Mporu3BOACTBO TEXHYECKONH pabOThl U YBUIICUCHHE
KMHETHYECKOW SHEpIUu MOTOKa

30 YBEJIMUYEHUE SHTAIBIMM pPabOYero Tella M YBEIMYEHUE SHTAIbIUM paboyero Tena Hu
YBEIIMYCHNE KHHETUIECKOH SHEPTHHH TTOTOKA

40 yBEJIMYEHHUE SHTAIBIUH padouero Teia, IpOM3BOJCTBO TEXHUUECKOI paboThl M yMEHBIICHNE
KHHETHYECKOW YHEPTUU TTOTOKA

Ne8

T1 = 1000K, 7> = 100K, ()1 = 2 m%/ke. B Touke 2 M306apHOro mporiecca, MpeiCTaBIeHHOTO Ha

rpaduke, yAeabHbII 00bEM paBeH ...

P 43

2 1
100 (¢ “ t
I I

] l

2



QTBe 0,2 (06e3 yuera perucrpa)

Ne9
T $ K
100F — — — 1
WNE——— 2
-
e {erE)

T1= 100K, T>= 10K, [J1 = 1 m%/ke, k = 2.B Touke 2 aamabaTHOTO MpOIlecca, MPEICTABICHHOTO Ha
rpaduke, yaenbHbIi 00BEM paBeH....

QTBG 10 (Ge3 yuera perucrpa)

NelO

KonmuecTBo TEmIOTHI, MOIy4eHHOE TEJIOM,  pad0oTa, IPOU3BEICHHAs TEJIOM, 3aBUCST OT....
1 O xapakrepa TEpMOJUHAMHYECKOTO MPOIECCa

2 (O 3amaca paboThl B T€JI€

3 (O 3anaca TemjaoThl U pabOTHI B TEJe

4 (O 3amaca TerJIoTHI B TEJE

Nell

P 4 klla
50 p—— 2

10 |- — 1
- Y
MYKT

71 =100 K. B Touke 2 H30XOpHOro mpolecca,IpeICTaBIeHHOro Ha rpauke , 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&(Kr-K)

TN e — —

Ecnu konmmyecTBO TEIJIOTHI, KOTOPOE MOABOAMUTCS B M30METpudecKkoM mporecce 1 -2 pasuo 500
JIK/KT, TO SHTpOMUS B TOYKE 2 paBHA...

Orse 7.5 (6e3 yuera peructpa)

Nel3

MaxkcuManbHO BO3MOKHOE BJIaroCcoacp:KaHueC JOCTUTACTCA IIPH ....

1 O ¢=100%
2 (O B TOYKE IEepeceyeHus JIMHUU MOCTOSIHHOTO BJarocojepkanus ¢ nuueit ¢ = 60%
30 90=0%
4 O ¢9=50%
Nel4
P &
k.
7 4
3
m

¥
—r

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

Orae cyonumanuu. (0e3 yuera peructpa)

Nel5

TemmepaTypa, 10 KOTOPOH HEOOXOIUMO OXJIAKIATh HEHACHIIIEHHBIN BIIAKHBIA BO3yX, YTOOBI
COJIepKAIIMIICs B HEM MEPErpeThIil map cTaj HaCBIILEHHBIM, HA3bIBAETCHL. .

1 O xputHueckoil Temreparypoin
2 O rtemmeparypoit TOYKH POCHI

3 ( TemmepaTrypou TpOHOM POCHI
4 (O abcomoTHOM TeMIiepaTypoi



Nel6

- v

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

2 (O HeoOpaTUMBIH KPYTrOBOM Mporiecce

3 O oOpaTuMmblii TEpMOAMHAMUYECKUH Tiporiece 1-a-2

4 (O oOpaTuMBIil TepMOAMHAMHYECKUI mporece 2-6-1

Nel7
P &

1
’xa\
2
Ecau P1 =3*P> ,v1=v2/3, To u3meHenue sHranpnmii [Jh=hi -hy B mpomecce 1-2, mokazaHHOM Ha
rpaduke, paBHo...

1 O ul+u2
200

3 O uz-ul
4 O ul-u2

Y

Nel8
P &

1
’\ﬂ\
2
Ecmu Py =3*P2 ,v1=v2/3, To usmeHenue sutambnuii [1h=h; -hy B mpomecce 1-2, mokasanHom Ha
rpaduke, paBHo...

-V

O_TBe ul-u2 (6e3 yuera perucrpa)



Nel9

P

- V

Pabora 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 O I1=P*(v2-vl1)

Ne20

HN3meHeHne BHYTpeHHeﬁ OHEPIrUu rai3a B IIpoHeCCax, I/I306pa)KCHHBIX Ha PHUCYHKEC, 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] KXKIOTO BOMPOCa, MOABONpoca (IyHKTA);

3) BBeneHue;

4) TEeKCTOBOE W3JIOKEHHE Marepuaia, pa30uToe Ha BONPOCHI M MOJBOMPOCHI
(MyHKTBI, TOJMYHKTbI) C HEOOXOJUMBIMH CCBUIKAMH Ha HCTOYHUKH,
UCIIOJIb30BaHHBIE aBTOPOM,;

5) 3akitoucHHE;

6) CIHCOK HCIIOJIB30BAHHOM JIUTEPATYPBL;



7) TPUIOXKCHHS, KOTOPBIC COCTOST W3 TaOJUIl, auarpamm, rpadukoB, PUCYHKOB,
cxeM (HeoOs3arenbHass 4acTh pedepara). IlpwioxeHus pacmojararoTcs
MOCJIEI0BATEIBHO, COTJIACHO 3ar0JI0BKAM, OTPAXKAIOIIUM HX COAEpIKaHUE.

Tembl pedepaToB

1.

OCHOBBI TEXHMYECKOW TepMmoauHaMuku. CBoiicTBa paboumx Tten. Pabodee Temo u ero

apaMeTpsbl.
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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 TEXHUYECKOUN TepMOAMHAMUKH. Pabouee Tesio u ero mapameTpsl.

. OCHOBBI TEXHUYECKON TEPMOAMHAMUKH. Y PaBHEHHUE COCTOSIHUS UCAIBHOTO rasa.

. OCHOBBI TEXHUYECKOU TepMoArHAMUKH. CMECH UACAIbHBIX Ta30B.

. TenmnoeMKoOCTh HCaILHOTO ra3a.

. I1epBbIii 3akoH TepMoauHaMuKu. Kitaccudukanys TepMoIMHAMUYECKUX IPOIIECCOB.
. Pabota pacmmpenus rasa.

. BHyTpeHnHss sHeprus rasza.

. AHAJTMTUYECKOE BBIPAXKEHHE 1-TO 3aKOHA TEPMOJUHAMUKHI. DHTATBITHSI.

. [lepBblil 3aKOH TEPMOAMHAMUKH 17151 TOTOKA rasa.

OHTpoOIHUs ra3os.

TepmonHaMUUeCKUE MPOIECCHl HI€aTbHBIX Ta30B.

. Peanibuble ra3pl CBOIMCTBA peanbHBIX Ia30B.

BoasHoii nap. DHTanbIUIHO-PHTPONMIHASL [uarpaMma BOJSIHOTO Mapa.
ATmocdepHslii Bo3ayx. h-0-auarpaMma BIaKHOTO BO31yXa.
CyuHoCTh 2-T0 3aKOHA TEPMOJIUHAMHUKHU.

KpyroBbie TepMoinHaMUUECKHE TPOIIECCHI.

[Tpsimoit oOpaTumbIi muka KapHo.

Marematuueckoe BbIpaXKeHUE BTOPOTO 3aKOHA TEPMOIUHAMUKH.
Ncreuenue napoB u razoB. OCHOBHOE ypaBHEHHUE BHITEKAHUS IMAPOB U Ta30B.
. Bmusinue npoduis kaHana Ha CKOPOCTh UCTEUEHUSI.

. ApoccenupoBaHue ra3zoB v Mapos.

TemonpoBoaHOCTh. OCHOBHBIE MOJIOKEHUS TEMIONPOBOIHOCTH.
KonBektuBHbIH TemmoooMeH. O01Ire MoI0KeHUs.

Tennooomen uznyuenrem. OOIIHE TTOJIOKEHUSI.

OcHOBHBIE 3aKOHBI TYYUCTOTO TEMIOOOMEHA.

TennooOMeHHbIe annapathl. Kiaccudukanys TermiooOMeHHBIX anmapaToB.
Kommnpeccopsl. O6mue ceenenus. [lopirHeBoit koMmpeccop.
[{ukIel ra30TYpOMHHBIX YCTaHOBOK. ['a30TypOMHHBIE YCTAHOBKH.
[{uxpl TapoTypOUHHBIX YCTAaHOBOK.

[Mukn KapHo 11 napoTypOMHHBIX YCTaHOBOK.

Huxn Penkuna ma ITTY.

[{uKIBI XOMOIUITBHBIX YCTaHOBOK. OOIIIME CBEACHMUS.

[Ipouieccol MoTy4eHUs] HU3KUX TEMIIEPATYp.

Crioco0b! OXJTaXICHHUS.

CucremMa oXJIaKJIEHHS XOJIOAUIBHON YCTaHOBKH.
OnHOoCTyIeHYaThIe XOJIOUIbHBIE MAILIUHBI.

MHorocTyneH4aTpie X0J0HIbHBIE MAITHBI.

XOJI0IUIBHBIE areHThI M XJIaJ0HOCUTEIH.

["a30BbIe ¥ BUXPEBBIE XOJIOAUIBHBIE MAIIUHBI.

KommnpeccrnonHbIie mapoBbie X0I0UIbHBIE MAIIIUHEI.
AOGCopOIMOHHBIE U COPOIIMOHHBIC XOJIOJMIbHBIC MAIITUHBI.
[Tapo3kKeKTOpHBIE XOJIOAUIBHBIE MAILIUHBI.

TemiooOMeHHbIEe annapaThl XOJOAUIBHBIX MalluH. KoHIeHCaTOPBHI.
TemooOMeHHBIC anmapaThl XOJIOAUIBHBIX MaluH. Mcmaputenu



46. TermooOMeHHbIE anmapaThl XOJOIMIBHBIX MaIiH. OXJIaKAaronue npuoopsl.
47. TennmooOMeHHbIE ammaparbl XOJIOAWJIBHBIX MamuH. BcemomoratenbHoe 0060pyaoBaHue
Hcnapurenu.

48. TemnmooOMeHHbIE ammapaTbl XOJOAWIBHBIX MalIMH. ABTOMAaTHYECKOE PETyJIUPOBAHHE U
yIpaBJicHHE.

49. Arperatbl X0JIOAWJIBHBIX MAIlIMH U YCTaHOBOK.

50. Knaccudukanus XoJIOAMIBHIKOB 10 HA3HAYCHUIO.

51. Knaccugukanust X0JI0UIbHUKOB 110 TPY30BMECTUMOCTH.

52. I'a3000pa3Has oxJiaxaaromnias cpea.

53. JKuakast oxjaxaaroias cpena.

54. Trepaas oxjaxkao1as cpea.

55. KoHCTpyKIIMH XOJI0IUJIBHUKOB.

56. HapyxHble orpakaroniyge KOHCTPYKIMH.

57. BHyTpeHHUE OTpaKIar01Me KOHCTPYKIUH.

58. Temnou30sAIMOHHBIE MATEPUATIBL.

59. I'uapou30ALIMOHHBIE MATEPHAIIBI.

60. TerioBo¥ 6amaHC OXJIAXKIAEMOTO IIOMEIICHHUS.

61. Cucrembl OXJIOKACHUS XOJIOIUIBHBIX Kamep.

62. CriocoObl 0TBOA TEIIOTHI OT MOTPEOUTEIIS X001,

63. Bo3ay1iHble MOPO3HUIIBHBIE alllapaThl.

64. KoHTakTHBIE MOPO3WJIBHBIE AIlIApPATHI.

65. Cy0nuManoOHHbIE CYIIUIbHBIE YCTAHOBKHU.

66. TexHomorn4ueckre KOHIUIIUOHEPHI.

67. OxJtaxaeHue BOAHBIM JIbJOM.

68. JIpgoconsiHOE OXJIaXKAEHHE.

69. OxytakaeHue X0J0/10aKKyMYJISITOPAMH C SBTEKTUKOM.

70. OxJIaKIeHUE CyXUM JIbJIOM.

71. UcnaputenbHOE OXJIaXKICHHE.

Jas nmpomexytounoro koHtTposs (OIIK-1 CrnocoGHOCTh OCYHIECTBIISITH TOWCK, XpaHEHHE,
00paboTKy 1 aHaMM3 UHPOPMAIUH U3 PAa3IUYHBIX HCTOYHUKOB U 0a3 JaHHBIX, IPEJICTABIATH €€ B
TpeOyemMoM Qopmare ¢ HCHOIb30BaHUEM HWHGOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHH)

BOl'lpOCbI K 3K3aMEHYy

1. M30TepMHBIi poliece UAEATBHOTO ra3a B 3aKPhITBIX CUCTEMAX.

1. OcHoOBBI TexHHuYecKOM TepMoauHaMuku. CBoiicTBa paboumx Ten. PabGouee Tenmo u ero
apaMeTpsbl.

. OCHOBBI TEXHUYECKOH TepMoAnHaMUKHU. Paboyee Teno u ero napaMeTpsl.

. OCHOBBI TEXHUYECKON TEPMOAVMHAMUKH. Y PaBHEHHE COCTOSIHUS UICAIBHOTO rasa.

. OCHOBBI TEXHMUECKOI TepMoguHaMUKU. CMecH UiealbHBIX Fa30B.

. TemnoeMKoCTb HAeaILHOIO rasa.

. [lepBsIii 3akoH TepmoanHamMuku. Kiaccudukanus TepMoJuHaMHUUEeCKUX POIIECCOB.
. Pabota pacummpenus rasa.

. BHyTpeHHss sHeprus rasa.

9. AnanuTHYecKoe BhIpaKEHUE 1-TO 3aKOHA TEPMOJAMHAMUKH. DHTAJIBIIHS.

10. IlepBblil 3aKOH TEPMOJIMHAMUKH I [TIOTOKA rasa.

11. DuTpOnus razos.

12. TepmoauHaMu4ecKHe MPOLIECCHl UCAIBHBIX Ia30B.
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13. PeanbHble ra3zpl CBOICTBa peajIbHBIX Ia30B.

14. BoasiHoit map. DHTAIBIUHHO-PHTPONUKHAS AMarpaMma BOJISHOTO mapa.
15. AtmocdepHsiii Bo3ayx. h-d-auarpaMma BiIa)xHOTO BO3yXa.

16. CymHoCTh 2-10 3aKOHA TEPMOJUHAMUKH.

17. KpyroBsie TepMOAMHAMHYECKHE TPOLIECCHI.

18. IIpsamoii oOpatumslii nuki KapHo.

19. MaremaTuueckoe BbIpaK€HHE BTOPOrO 3aKOHA TEPMOIMHAMUKH.

20. Ucreuenue napoB u razoB. OCHOBHOE ypaBHEHUE BBITEKAHUS ITAPOB U T'a30B.
21. Bnusiaue npo¢uis KaHajia Ha CKOPOCTh UCTEUCHHUS.

22. JIpoccenupoBaHue Tra30B U MapoB.

23. TennonpoBogHOCTb. OCHOBHBIE MOJI0XKEHUS TEMIONPOBOJHOCTH.

24. KouBekTUBHBIN TertooOMeH. OOIMe MOI0KEHU.

25. Tennooomen uznydenrem. OOIIHE MOIOKEHUS.

26. OCHOBHBIE 3aKOHBI JTYYUCTOTO TEIIOOOMEHA.

27. Tennoobmennble anmapaTsl. Kinaccudukamus TemmooOMeHHbBIX allnapaToB.
28. Kommpeccopsl. O6mue ceeaenwus. [TopuraeBoit kommpeccop.

29. lukiibl Ta30TYpOMHHBIX YCTAHOBOK. ['a30TypOMHHbBIE YCTAaHOBKH.

30. Iuxibl mapoTypOMHHBIX YCTaHOBOK.

31. Huxn KapHo 15t mapoTypOUHHBIX YCTaHOBOK.

32. Huxn Penkuna nmsa I1TY.

33. IIMKJIBI XOJIOAUIBHBIX YyCTaHOBOK. O0I1IKe CBECHUS.

34. Tlpouecchl MOTy4YeHUs] HU3KUX TEMIIEpaTyp.

35. CriocoObI OXJIaXKIEHUSL.

36. Cuctema oXJ1aX/IeHUS XOJIOJMIbHON YCTaHOBKH.

37. OgHOCTyneHYaThie XOJIOAMIbHBIC MAIITUHBI.

38. MHoOrocTyneHuarble X010/ IUIbHbIE MAILIUHBI.

39. XomoauiIpHbIE ar€HThHI U XJIAJOHOCHUTEIIH.

40. I'a30BbIE ¥ BUXPEBBIC XOJIOAMIbHBIC MAIITUHBI.

41. KomnpeccuoHHbIE TAPOBBIE XOJOAUIbHBIE MAIIHBI.

42. AGcopOLIMOHHBIE 1 COPOIIMOHHBIE XOJI0IUIIbHBIE MAIIIUHBI.

43. [Tap03:XeKTOPHBIE XOJIOIUIbHbIE MAIIUHBI.

44. TenmooOMeHHbBIE anmapaThl XOJOIUIBHBIX MalTuH. KoHeHcaTOpBhI.

45. TenmooOMeHHBIE anmapaThl XOJ0IMJIbHBIX MamuH. Vcraputenu

46. TermooOMeHHBIE anmapaThl XOIOIUIBHBIX MaTUH. OXTaKIA0NIHe TPHOOPHI.
47. TennooOMeHHblE ammapaTbl XOJIOAWJIBHBIX MamuH. BcemomoraTtenbHoe 000pyaoBaHuE
Hcnapurenu.

48. TenmooOMeHHBIE ammapaThl XOJOAWIBHBIX MAIIUH. ABTOMATHYECKOE PErylIHpOBaHHE W
yIpaBJeHHE.

49. Arperatbl XOJ0IUJIbHBIX MAILIUH U YCTAHOBOK.

50. Knaccudukanus XoIoAuI-HUKOB M0 HA3HAYSHHIO.

51. Knaccudukanus Xon0IuIbHUKOB 110 TPY30BMECTUMOCTH.

52. T'a3000pa3Has oxJIaxaarolas cpea.

53. JKuakast oxjaxaaronas cpena.

54. Teepnas oxnaxaaroias cpeaa.

55. KoHCTpYKIIUU XOJI0AUIILHUKOB.

56. HapyxHble orpakaroniyge KOHCTPYKIWH.

57. BHyTpeHHUE OTpaKIAr0IIME KOHCTPYKLUH.

58. Tennon30aAMOHHbIE MaTEPUATIBL.

59. I'mapon301sIMOHHBIE MATEPUAIIBI.

60. TeroBoit 6amaHc 0XJIAXKIaEMOTO ITOMEIICHHUS.



61. Cucrembl OXJIAXKACHUS XOIOIUIBHBIX KaMep.

62. CrtocoObl 0TBOJIa TEILJIOTHI OT MOTPEOUTEIS X0JI0a.
63. BozyniHble MOpPO3WIbHBIE aIlapaThl.

64. KoHTakTHBIE MOPO3UJIBHBIE AIlIIApPATHI.

65. CyOMMaIMoHHbIC CYIIUIIbHBIE YCTAHOBKH.

66. TexHoMOrN4eCKre KOHIUIIUOHEPBHI.

67. OxitaxaeHue BOAHBIM JIbIOM.

68. JIpnocossiHOE OXJIaXACHHUE.

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

71. UciaputenbHOE OXJIaXIECHUE.

IIpakTHyeckue 3a1aHusl JAJIs1 IK3aMeHA
3aoanue 1.

B xommpeccop BO3AYIIHOM XOJOAWJIBHOM YCTAHOBKHM IIOCTYNAET BO3AYyX M3 XOJIOJUIBHOU
KaMmepsbl npu AaBieHud, paBHoM pl=0.1 MIIa u temnepatype t1 = -18°C . Ilocne aguabatHoro
cxatust 10 gaieHus p2 = 0,4 Mlla Bo3ayX MmocTymaeTr B OXJIaAUTENb, TJ€ €ro Temieparypa
cHmxkaercs 10 t3 =35°C B mponecce npu NOCTOSHHOM JaBJICHUU. 3aT€M BO3JyX IMOCTYIAET B
JIeTaHjuep, riae anuabaTHO pacuupsieTcs 10 mnepBoHadanbHoro naeieHust pl . Ilocme atoro
BO3/lyX BO3BpAIlA€TCs B XOJOAWIBHYIO KaMepy, /i€ IPU OCTOSSTHHOM JIaBJIEHUH HArpeBaeTcs 110
TeMIiepatypsl t1, oTHuMas temnoty y oxnaxaaeMbix tesa. Q0= 120 KBr.

HeobxomuMo  ompenenuTh: XOJOMWIBHBIN  KodddummeHT ?, Temmeparypy BO3IyXa,
MOCTYMAIOIIET0 B  XOJOJIWIbHYIO KaMmepy t4, KOJMYECTBO TEIUJIOTHI, IepeaaBaeMoe
oxXJIaxaaroulel BoJie B oxyanurene QB, pacxo] XOJOAWIBHOTO areHTa M M TEeOpeTHYECKYrO
NOTPEOHYIO0 MOIIIHOCTH NTEOp.

3aoanue 2.

['a3 maccoii M umeer HauasibHble mMapameTpbl — naBieHue pl u temmeparypy tl. Ilocne
HOJIUTPOITHOTO M3MEHEHUS! COCTOSIHUS 00beM rasza crai V2, a agaBineHue p2noin. Onpenenure
XapakTep mporecca (paclIMpeHHe WIM CKaTHe Ta3a), MMOKa3aTellb MOJIUTPONBI N, KOHEYHYIO
Temreparypy t2, TEII0eMKOCTh HoJuTpornHoro mporecca Cron, padory L u Temmory Q B
nporiecce, a Takke M3MEHEHNE BHYTPEHHEH SYHEPTUH U SHTPOIIHH Ta3a.

Omnpenenute 3TH e BETHYUHBI M KOHEUHOE JaBIICHHE P2, €CIIM U3MEHEHHE COCTOSIHUS Tasa JI0
TOro ke oobemMa V2 mpoucxoaut: a) mo uzorepMme U 0) mo anmadare. CocTaBbTe CBOJIHYIO
TaOJUITy pe3ynbTaToB pacuera. JlaHHbIC I pelIeHUs 3a1a9u

'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 3HAYSHUU TEIUIOEMKOCTH, HE3aBUCUMO OT
TEMIIePaTypHI.

3aoanue 3.



ITpu Temnepatype t1 = 20°C 2 KT yrieKucaoThl COKMMAETCS U30TEPMHUUECKH 10 JECSITUKPATHOTO
yMeHblIeHuss o0bema. OnpenenuTbh KOHEYHOE JaBieHue p2, paboTy CKaTHs M OTBOJUMYIO
TEIIOTY, eciii HavanbHoe jaBiienue pl =0,1 Mlla. [IpunsTh, 4TO Ta3 UACATBHBIN.

3aoanue 4.

1 kr Bo3;myxa aauabaTHO pacIIUpseTCs OT HavajdbHOTO COCTOsSHUA ¢ Temneparypoi t1 = 20°C u
nasnenueM pl=0,8 MIla no naBnenust p2 =0,2 Mlla. Onpeaenutb mapaMmeTpsl ra3a B KOHIIE
pacmupenusi, paboTy mpolecca 1 I3MEHEHHE BHYTPEHHEH Hepruu rasa.

3aoanue 5.

Onpenenuth nMapaMeTpbl BIAXKHOTO BOJASHOrO napa npu nasieHuu 2,0 Mlla u crenenu cyxoctu
0,9.

3aoanue 6.

[Tap ammuaka mpu Ttemmeparype tl = -10 °C mocrymaer B KoMmmpeccop, rae aamadaTHO
CKUMAETCSI 10 JaBJICHHs, TP KOTOPOM ero Temreparypa t2 = 20 °C a crenenb cyxoctd X = 1.
W3 xommpeccopa amMMHaK TOCTylmaeT B KOHJEHCATOp, TIJieé TMPU TIOCTOSIHHOM JaBIIEHUU
oOpaiaercsi B KUAKOCTh (x=0), mocie 4Yero B pPacUIMPUTEIBHOM LUJIMHAPE OH aanadaTHO
pactmmpsiercst 10 temmeparypsl t4 = t1 = -10 °C. Onpenenuts XOJOAMIBHBIN KOI(DOHUIIHEHT U
paboTy ckatus B KOMIIpeccope Ha 1 Kr XJiajareHTa.

3aoanue 7.

JInst CyIIKy MCmob3yroT Bo3ayx mpu t1=20°C u [11=60%. B kanopudepe ero momorpeBaroT 10
t2 = 95°C u HampaBISIIOT B CYIIWIIKY, OTKY/Ia OH BBIXOAHUT TipH t3 = 35°C.

BbruncnanTh KOHEYHOE BIIArOCOJAEP)KAHHME BO3AYyXd, Pacxo] BO3AyXa M TEIUIOTBI Ha | kr
WCIIAPEHHOM BJIary.

3aoanue 8.

TemmnepaTypa MOBEpXHOCTH BEPTHKAIBHON cTeHKH BbIcOTOM h = 3 M paBHa 10°C. Temneparypa
Bo3nyxa B nomenienuu 20 °C. Onpenenuts Ko3GOUIMEHT TEIUIO0TIaYl OT BO3/1yXa K CTCHKE.

3aoanue 9.

BonoBo3nymiHbIil HarpeBaTenb BBINONIHEH U3 cTalbHBIX (A = 45 B1/(M-K)) TpyO nuamerpom 38
x3 mM. I'perormmas cpena — Bo3ayx ¢ Temreparypoit Ha Bxoze tl11 = 350 °C u na Beixoje tl1[11 =
250 °C. HarpeBaemasi Bojia ©MeeT pacxoa m = 2 T/4, HayajdbHYyIO Temreparypy t[12 = 30°C, u
koneunyto tl1[12 = 200 °C. KoahdurmenTsl TemaooTaaun OoT Bo3ayxa K Tpydam ol = 30
Bt/(M?K), ot Tpy6 X Boge a2 = 2000 Br/(M?K).

Ha¥iTi mumormma s MOBepXHOCTH HArpeBa armapara, €Clid OH BBITIOJHEH 110 TPOTUBOTOYHON CXEMe.
VYuyecTp 3arpsi3HEHUE MOBEPXHOCTU C OAHOM CTOPOHBI HAKUIIbIO TOMIMHON 0,5 MM U c apyroi
CTOpOHBI — cioeM Maciia ToimuHo 0,1 mm. HarpeBarens Tepser B okpyxkaronryro cpeny 5%
TEIUIOTHI, TOJTy4aeMoii ¢ BojIoi. PacueT mpoussectu o hopmynnam MmioCKOl CTCHKH.

3aoanue 10.



V1, m® raza c¢ HauaneHBIM fAaBneHHeM pl M HauambHOH Temmeparypoil tl cxkumaeTcs 10
n3MeHeHus oobéma B [ pa3 ([1 = V1/V2).

Cxatue MpOUCXOAUT MO H30TepMe, aauabaTe M TOJIUTPOINE C TOKa3aTeleM MOJUTPOIBI N.
Onpenenuth Maccy Tas3a, KOHEUHBIM OO0BEM, TeMmmeparypy, paboTy C)KaTus, KOJHMYECTBO
OTBEIEHHOIN TEIJIOThI, U3MEHEHUE BHYTPEHHEH HSHEpruu M SHTPONUHU Taza sl KaxXJIOoro H3
IIPOLIECCOB.

N3006pa3uth mponeccsl cxkatus B p,v U T,s — auarpamMMax. JlaHHble JUIsl pellieHus: IpUBEIeHbI B
tabnuie 6. Pe3ynbprarel pacueToB CBECTH B Ta0uiry 1.

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

M3oTepMuueckuii
A tnabaTHBIA
[lonuTponHsbIit

3aoanue 11.

m K BO3/lyXa ¢ Ha4aJlbHOM Temrepatypoi tl cxxkumaercs ot nasnenus pl=0,1 Mlla go naBnenus
p2. CxaTue IpoUCXOIUT MO U30TEpMe, aauadaTe v MOJUTPOIIE C TOKa3aTeJIeM MOJTUTPOIIHI N.
Onpenenutb s KaXJIOTO U3 TPEX MPOIECCOB CXATHS KOHEUHYIO TEeMIEpaTypy BO3yXa,
paboTy, OTBeIEHHOE TEII0, H3MEHEHUE BHYTPEHHEH SHEPTUU U SHTPOIUU Bo3ayxa. M300pa3uth
MPOIECChl Cxkatus B p,v U T,s — quarpammax. JlaHHBIE IS pelICHHs MPUBEACHBI B TabmuIe 8.
Pe3ynbrarhl pacueToB cBECTH B Ta0nHILy 1.

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

M3oTepmuueckuit
A mnabaTHBIN
[TonuTponHsbIit

3aoanue 12.

PaGouee Teno — BoAsHOI nap, MEIOLIMI B HAYaJIbHOM COCTOSIHUU JlaBieHue pl u Temmeparypy
t] anuabaTtHO pacummMpsercs A0 AaBJieHUs p2 .
[TocTpouTs mporiecc aanadaTHOro PacIMPEeHHs BOASHOTO mapa B h,s- nruarpamme.
Onpenenurs:

1) mapamerpsl mapa B HadanbHOM coctostauu (v1, hl, s1);

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

3) 3)3HaueHust BHYTPEHHEM SHEPIUHM TIapa 10 M MOCIe Tpolecca
pacuMpeHus;
4) paboTy pacuMpeHust U KOJIMYECTBO OTBOJMMOM TEIUIOTHI.
K pemenuto 3agaun NpuiaokuTh CXeMy MOCTPOEHUs Mpolecca B KoopauHarax h,s. /lanHsie 1is
peleHus MpuBeeHbI B Tabuie 1.
Tab6muna 1
ITocaenuas
g pa 0 1 2 3 @4 S b |7 8 P

mudpa
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3aoanue 13.

Pabouee Teno — BoagHOM mNap, UMEIOIIMN B HAYaJIbHOM COCTOSHUHM JaBiieHHE pl U CTeneHu
cyxoctu x1, n3o6apHo HarpeBaeTcs a0 Temnepartypsl t2. [locTpouts mpoliecc HarpeBa BOJISHOTO
napa B quarpamme h,s.
Onpenenurs:

1) mapameTps mapa B HayaabHOM coctosiaum (v1, hl, sl);

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

3) 3HayeHWs BHYTPEHHEW SHEPTUU apa JI0 U MocJIe MpoIecca HarpeBa;

4) KOJIHMYeCTBO MOJIBEICHHOM TETIJIOTHI u COBepIIacMyIo padoTy.
K permienuto 3aa4n IpuIOKHUTh CXEMY ITOCTPOEHUS Ipoliecca B koopanHatax h,s. /lannbie ams
peleHus mpuBeneHsl B Tadnuie 1.

Tabmuna 1
[Mocnemusas 0 1 P2 3 4 B 6 7 8 9
nugpa mwudpa
p, MIla 9 B8 |7 6 5 4 3 25 1 (14
X Lo < ({e] o N~ AN o — [e0] (@)]
o |o (& S Ko oL A o) ot o |
o ol |lolo|lo|lo | |o|lo
[Tpenmocnen- 0 (1 2 3 4 B 6 7 8 9
Hsis nudpa
t, oC
o o |lo |olo|lo|lo |lo |o o
o (V] o o™ e 0] o — L0 < Lo
< < Lo Lo Lo (o] (o] Lo [{e) ©
3aoanue 14.

[Tap xnagona R-12 npu temnepatype tl moctymaer B KOMIpeccop, rie U303HTPOIMHO CKUMAETCS
JI0 TaBJIEHUs, TP KOTOPOM €ro TeMIlepaTypa CTaHOBUTCA paBHOM t2, a cyxocTh mapa x2=1. 13
KOMIIPECCOpa XJIaJ0H MOCTYMAET B KOHAEHCATOP, /1€ PU MTOCTOSIHHOM JIaBJICHUH MPEBPALIAETCS
B KHJIKOCTh, TIOCJIC YeTO aAnabaTHO pacIIupseTCs B Ipoccelie 10 TeMreparypsl t4=tl.
Onpenenuth XOJMOMUIBHBIA KOIPPHUIMEHT YCTaHOBKHM, MACCOBBIM pacXoj XJaJ0HA, a TaKkKe
TEOPETHYECKYI0 MOIIHOCTh TPHUBOJA KOMIIPECCOpPA, €CIIH  XOJOJIOMPOU3BOAUTEIHHOCTh
yctanoBku Qo. M300pa3uth cxemy ycTaHOBKM W €€ mukia B T,s — muarpamme. JlanHbie mis
peleHus mpuBeeHbI B Taduie 1.

Taomuma 1
[Tocnenuss
g pa 0 1 2 3 4 5 B 7 B 9

mudpa
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3aoanue 15.

AMMuya4Hasi X0J01uJIbHAs YCTAaHOBKA IIPU TEMIEpaType KUIEHUs XJaaareHTa t1 u temmneparype

€ro KOHACHCallnu t2 umeer XO0JOOOIIPOU3BOANTCIIbHOCTD QO.

OnpenenuTs XOJOIMIBHBIA KOA(P(HUIMEHT YCTAaHOBKH, MAaCCOBBIN PacXoj XJIaJareHTa, a TaKkxkKe
TEOPETHYECKYI0 MOIIHOCTh IIPMBOJAA KOMIIPECCOPA, €CIM HM3BECTHO, YTO Map aMMHUakKa I0Cie
KOMITpECCOpa CTAaHOBUTCSI CYXHUM HACHIIIEHHBIM. 1300pa3uth cxemy ycTaHOBKHU U €€ 1uKI B T,s
— nuarpaMme. JlaHHbIe JUIsl peleHus IpuBeAeHbI B Tabnuie 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
SRR i i il A i A Al A Ay
t2, °C 25 20 |15 15 30 (15 20 25 |10 (30
[lpenmocnenn0 1 2 3 4 B 6 [7 8 9
a5 nugdpa
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Tp] o (o] M~ (o] N 0 ™ o Te]
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3aoanue 16.

B ©Oake c Bomoil ycraHOBIEH MNapoBOW TMOJOrpeBaTelb, KOTOPHIM MpeACTaBIsSeT CcOOOU
TOPU30HTANIBHBINA 3MeeBUK M3 TpyO nuamerpom d. Temmepatypa Boabl B Oake bXK, cpeaHss

TemIiepaTrypa IOBEPXHOCTH HarpeBaTes tCT.

Onpenenutb KO3pGUIMEHT TEMJI00TAauM OT Harpesarens K Boje. Kakum Oyner kosduiment
TEIUIOOT/Ia4M, €clii B 0aK YCTaHOBUTh MeEIIANKYy, CO3JAIOUIyI0 MEPIEeHIUKYISIPHBIA Ocu
HarpeBaTesis MOTOK XKUAKOCTU CO CKOPOCThI0 W? JlaHHBIE AJIs pelleHusl NpuBeIeHbl B TabIuIe

1.
Tab6muna 1
[Tocnenuss o 1L 2 B 4 B B [ B8 9
ugpa mwudpa
d, Mmm 10 16 20 28 32 [38 42 48 57 |75
tct, oC
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[Mpemmocen- 0 L 2 B 4 B B (7 B8 P9
Hsisl U pa
tk, °C 20 30 40 |50 |60 [70 |5 pB5 45 [35




W, M/C
Lo L0 L0 L0 L0
N 0 o (N N o (N
[aV] AN AN [9N] — [90) [90) [aV] [aV] AN
3aoanue 17.
W30nupoBaHHBId  TOPU3OHTAIBHBIA  TPYOONPOBOJ MPOJIOKEH Ha  OTKPBITOM  BO3IYyXeE,

TeMIreparypa KoToporo tk. Temmeparypa HapyKHOW MOBEPXHOCTH H3OJSIIMUA paBHA (CT,
HaApYKHBIN JHaMETP M30JISAIHMK paBeH d.

Onpeaenuth KO3GUIMEHT TEILUIOOTAAYH U TEIUIOBBIC MOTEPU ¢ 1M JMHBI TpyOompoBoaa. Bo
CKOJIBKO pa3 BO3PACTYT TEILJIOBBIC MOTEPH, €CIU TPYOOIPOBO OyaeT 00ayBaThCsl MOMEPEUHBIM
IIOTOKOM BO3/yXa CO CKOPOCThIO W? JlaHHBIE IS pEIIeHus IPUBEAEHbI B TabuIe 1.

Tabmnnna 1

[Mocnenusast o 1 2 8 ¥4 pB BV [T B P9
nudpa mudpa
d, MM
o |lo o |lo |o |lo |o |o |lo |o
S | & b |© b & b |©& |b
— — AN N [ap] ™ < < Lo Lo
tx, °C
LI I P = T R
[lpeanmocnen- 0 1 2 3 4 5 6 [ 8 9
Hsis nudpa
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3aoanue 18.

Cyxoif HachllleHHbIM map xmagareHTa R22 maccoit M = 1 kr npu temneparype t1 aanadaTtHo
CKMMaeTcs N0 JaBieHus pz. Omnpenenuts € MOMOINBIO TaOMUI] M JMarpaMM HapaMeTphl
HAYaJIbHOTO M KOHEYHOro cocTostHuil R22, a Ttakke paOoTy, M3BMEHEHNE BHYTPEHHEH SHEpruu,
SHTAJIBIIUU U SHTPOIIUY Mpoliecca.

[TapameTpsl TOUEK IIUKJIA CBECTH B TAOIUILY:

Ne Touku |, p, MITa v, M/kr h, xJIx/Kr S, X
0C K /x/(xr K)

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

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

* [TapameTpsl, olipesieJIeHHbIE TI0 JUarpamMmme.
**]lapameTpbl, onpeielIeHHbIE 10 TaOIUIaM UITU MOJIyYeHHbIE PACYETOM.

3aoanue 19.

®peoHoBasi XOJOAUIbHAS YCTAHOBKA XOJIOAMIBHOW MomrHOCThIO Qo= 100 kBT paboraer Ha
bpeone-12 npu Temreparype ucmapeHus t1 = - 5 °C m Temmeparype KOHJEHCAIMH Tepe
perynmupyomuM BeHTHIeM ts= 25 °C. Omnpenenuts XOJOAWIBHBIM KOXPGUIMEHT U
CTaHJAPTHYIO XOJOJMUIBHYIO MOIITHOCTh YCTAHOBKU INPHU TeMIiepatype ucnapenus t’1 = - 15 °C u
TeMIepaType KOHJEHCAIMU Tepe] peryaupyromum BeHTuieM t’4 = 30 °C, ecnu TeopeTudeckas
MOIIHOCTh KOMIIpeccopa YCTaHOBKH Ny = 26 kBT u ko3 duimeHT mogauu xKommpeccopa s
pabounx mapameTpoB Ny = Nve = 0,69. [lap U3 ucnapuTens BHIXOAUT CYXUM HACHIIIEHHBIM.



3aoanue 20.

Onpenenuth TeMIEpaTyphl B IIEHTPE U Ha MOBEPXHOCTH MIIEHUYHOIO OATOHA yepe3 yac mocie
TOT0, KaK €ro BBIHYJIU U3 MEYH.

Haganbhast temmneparypa 0aToHa luau, TEMIepaTypa BO3AyXa B MOMEMICHUU 1z, KOAPPUIIUEHT
TEIUIOOTIa4H OT MOBEPXHOCTH 0ATOHA K BO3JIyXY

baton ycinoBHO nmeet hopMy muMHApa AuamerpoM 60 MM, JITuHA

K&f‘époro BO MHOro pa3 Oompmie ero aumamerpa. Termnopusndeckue CBOWCTBa OaToHa:
K03(Q(ULUUEHT  TEMIONPOBOJHOCTH = 0,224 Br/(m K), ko- osbdumuent
TEMIIEPATYPONIPOBOAHOCTH & = 24,3 108 m?/c.

[Tpu pemiennu 3agauu peKOMEHIyeTCs UCIIOIB30BaTh rpadUuKu JIs

omnpezeneHus: 6e3pasMepHbIX TeMIepaTyp.

Howmep BapnanTa 1 HCXO/HBIE JaHHBIC JJIsl pacdeTa ONpeAessioT 1Mo mocieanei mdpe mudpa:

[TapameTpsl Ne BapuanTa
0 1 2 3 4 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/(Mm’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

KontponbHble TpeOOBaHMS U 3a/aHUSI COOTBETCTBYIOT TpeOyeMOMY YpPOBHIO YCBOEHUS
JUCLUIUIMHBL U OTPAXKAIOT €€ OCHOBHOE COJIEpKaHHUE.

KoHTponbs 0cBOEHMS TUCIMITIIMHBI U OLIEHKA 3HaHUH, 00yJaroLIMXCsl Ha IK3aMeHe/3aueTe
npousBoguTcst B coorBercTBUU ¢ Iln KyoI'AY 2.5.1 «Tekyumii KOHTpoOib U yCHEBA€MOCTH U
IPOMEKYTOUHOU aTTeCTallMi 00yYarOIUXCs».

Kputepusimu onieHku pedpepara sBISIOTCS: HOBU3HA TEeKCTa, 0OOCHOBAaHHOCTH BhIOOpa
UCTOYHUKOB JIUTEPATYPhI, CTETIEHb PACKPHITHS CYIIHOCTH BONpPOCA, COOMIOAeHUsT TpeOOBaHUN K
0 OpMIICHHUIO.

OneHka «OTIMYHO» — BBIOJHEHBI Bce TpeOOBaHMA K HamMUCaHUIO pedeparta:
obo3HaueHa mpoOieMa W OOOCHOBaHA €€ aKTyallbHOCTb, CAENAaH aHadu3 Pa3IMYHBIX TOYEK
3peHHs Ha pacCMaTpUBAeMyIO0 TIpoOJIeMy W JIOTUYHO W3JIO)KEHAa COOCTBEHHAs TIO3HIIUS;
chopMyIHpPOBaHbl BBIBOJBI, T€Ma pACKpbITa MOJHOCTHIO, BBIAEPKAH OOBEM; COOJIIOICHBI
TpeOOBaHUS K BHEITHEMY O(QOPMIICHHUIO.

OreHka «XOpoIIo» — OCHOBHbIE TpeOOBaHUS K pedepaTy BBIIOJHEHBI, HO MPU 3TOM
JIOMYIIEHbl HEeNOuY€Thl. B  YacTHOCTHM, HMMEIOTCS HETOYHOCTH B M3JIOKEHHHM MaTepuana;
OTCYTCTBYET JIOTHUYECKasl IOCIIEOBATEIFHOCTh B CYX/ICHUSIX; HE BBIIEpKaH 00bEM pedepara;
UMEIOTCA YIYIIEHUS B 0(OPMIICHUH.

OneHka «y[OBJIETBOPUTEIBHO» — HMMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT
TpeboBaHni K pedepupoBaHHio. B yacTHOCTH: Tema OCBEIIeHA JHIIb YAaCTUYHO; JOMYIICHBI
(akxTHuecKue omuOKU B coiepKaHuH pedepara; OTCYyTCTBYIOT BBIBOIBI.



OneHka «HEYHIOBIETBOPUTEIBHO» — TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS
CYIIIECTBEHHOE HETIOHUMAaHKE MPo0OJIeMbl WK pedepaT He peICTaBlIeH BOBCE.

TecToBbBIE 3a1aHUS

Or1eHKa «OTJIMYHO» BBICTABIISICTCS MPU YCIOBUH MPABUIILHOTO OTBETA CTYJICHTAa HE MEHEE
yeM Ha 85 % TECTOBBIX 3aJaHUMN.

O1eHKa «XOpOIIO0» BBICTABIISIETCS IPHU YCIOBUU MPABUIILHOTO OTBETA CTYJEHTA HE MEHEE
vyeM Ha 70 % TECTOBBIX 3aJaHUMN.

OneHka «yAOBJIETBOPUTEILHO» BBICTABIAECTCS MPU YCJIOBHUHM NPABWIBHOTO OTBETa
CTyJeHTa He MeHee ueM Ha 51 %.

OrneHKa «HEYIOBJICTBOPUTEIBLHO» BBICTABISICTCS TIPH YCIOBHUU IPABHIIBHOTO OTBETA
crynenta Menee yeM Ha 50 % TecTOBBIX 3aJJaHUM.

Kpurepuu oneHku Ha 3K3aMeHe

OneHka «OTIWYHO» BBICTABISCTCS OOydYarOMmEMycs, ITOKa3aBIIEMYy BCECTOPOHHHE,
CHCTEMaTH3UPOBAHHbIC, TJIYOOKHE 3HAHHS BOIPOCOB SK3aMEHAI[MOHHOIO OWjeTa M yMEHHUE
YBEPEHHO MPHUMEHSATh WX Ha NPAaKTUKE IPH PEHICHUHW KOHKPETHBIX 3ajad, CBOOOTHOE W
MPaBHJIBHOE 00OCHOBAHUE MPUHATHIX PEIICHHM.

O1eHKa «XOPOIII0» BBICTABIISACTCS OOy4arolIeMycs, €CIM OH TBEPIO 3HAET MaTepual,
T'paMOTHO U IO CYHICCTBY M3Jaract €ro, yMmeCT NIpUMCHATH IMOJTYYCHHBIC 3HAHWA HA IIPAKTHKE, HO
J0IMYCKAC€T B OTBETC UJIKM B PCIICHUU 3ala4 HCKOTOPBIC HCTOYHOCTHU, KOTOPBIC MOKET YCTPAHUTDH
C TMIOMOIIBIO JIOTIOJIHUTEIILHBIX BOIIPOCOB TPENOIaBATEIIS.

OneHka  «yIOBJIETBOPUTENIbHO»  BBICTABISETCS  OOydarolmiemycsi, I10Ka3aBIIEMY
(dparMeHTapHbIi, pa3pO3HEHHBIN XapaKTep 3HaHUI, HEIOCTATOYHO MPaBHIbHBIC (HOPMYITUPOBKU
0a30BbIX MOHATHIA, HAPYIICHUS JIOTHUECKOW TOCIIEA0BATEIILHOCTH B U3JI0)KEHUHU MIPOTPAMMHOTO
Marcpuajia, HO IIPpU O3TOM OH BJIAJCCT OCHOBHLBIMU IIOHATUAMU BBIHOCMMBIX Ha 3JK3aMCH,
HEOOXOMUMBIMU JI AalbHEHIIero OOy4YeHUS W MOXET MPUMEHSTHh MONTYYCHHBIE 3HAHHS TIO
00pa3ily B CTaHJAPTHOM CUTYaIUH.

OrneHka «HEYJOBIICTBOPUTEIHHO» BBICTABIISACTCS OOYJArOMIEMYCsl, KOTOPBI HE 3HAET
OoJbIIel YacTH OCHOBHOTO COJIEP’KaHUsI BHIHOCHMBIX HA 3K3aMEH BOMPOCOB T€M JUCIUILINHBI,
JIOTTyCKaeT rpyoOble omnMOKK B (JOPMYJIMPOBKaX OCHOBHBIX MOHSATHUN U HE YMEET HCIOJIb30BATh
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'AY, 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
TEPMOJMHAMHUKNA W TEIUIOMACCOTIEpeHOca [DJIEKTPOHHBIA pecypc]: ydeOHo-
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 OMOTEXHOJIOTHIA,
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 pocryma:
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 naHHbIe. — KemepoBo: KeMepoBCKHI TEXHOJIOTHUYECKUN WHCTUTYT
MUIIEeBOM  mpomblnuieHHoctd, 2006 — 164 c¢. — Pexum jgocryna:

http://www.iprbookshop.ru/14399.html. — S5C «IPRbooks».
3. Bopo6seBa H.H. XonomunpHass TeXHHMKa W TexHoyorus. Yacte 2

[DnexkTpoHHBIN pecypc]: yueOHoe mocobue/ BopobreBa H.H. — Dnektpow.
TEKCTOBbIE naHHble. — KemepoBo: KeMepoBCKMI TEXHOJIOIMYECKHM WHCTUTYT
NUIEeBO  mpomermuieHHoct, 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



http://www.iprbookshop.ru/68171.html.%20–%20ЭБС
http://www.iprbookshop.ru/68171.html.%20–%20ЭБС
http://www.iprbookshop.ru/63553.html.%20–%20ЭБС
http://www.iprbookshop.ru/14399.html.%20–%20ЭБС
http://www.iprbookshop.ru/14400.html.%20–%20ЭБС

[Tepeuens HTEpHET CAlTOB:

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=IP&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
camocrositensHol padote / A. H. Cobonb. — KpacHomap. - 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. IlepeyeHb HWH(OPMANUOHHBLIX TEXHOJOTMH, MCIOJb3yeMbIX IPHU
OCYHIeCTBJIEHMH 00pa30BaTeJIbHOIO MNpoLecca M0 AUCHHUILIMHE, BKJIKYAs
nepevYeHb IMPOrpPaMMHOr0 odecnedeHUsi M UHGOPMAIMOHHO-CIIPABOYHBIX
CUCTEM

NudopMalimoHHble  TEXHOJOTWH, HWCHOJB3yeMbIe TPH  OCYIIECTBICHUH
0o0pa3oBaTeNpHOTO  Mpollecca MO  JUCHUIUIMHE TMO3BOJIAIOT:  O0ECIEeYUTh
B3aMMOJICHCTBHE MEXKIY YIaCTHUKaMH 00pa30oBaTebHOTO MPOIIecca, B TOM YHCIIEe
CUHXPOHHOE€ U (WJIM) aCHHXPOHHOE B3aUMOJIEUCTBHE IOCPEJICTBOM CETH
«HTepHET?; (UKCHPOBATh XOJ O0pa30BaTEIBLHOTO TMPOIECCa, PE3YJIbTATOB
NPOMEXYTOUHOM aTTecTalMi MO0 JUCHHUIUIMHE W  PE3yJIbTaTOB OCBOCHUS
0o0pa30BaTeNbHOM MPOrpaMMBbl; OpPraHM30BaTh IHpolecc O00pa3oBaHUS IMyTEM
BU3yalIM3allMl  M3y4aeMod  HMHPOpMAIMM  IOCPEJACTBOM  HCIOJB30BaHUS
Mpe3eHTalui, y4eOHBIX (UIBMOB; KOHTPOJWUPOBATh pE3yJbTaThl OOy4YeHHUs Ha
OCHOBE KOMIIBIOTEPHOT'O TECTUPOBAHMS.

[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
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
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
https://ru.wikipedia.org/
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

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

5 | Statistica CratucTuka

6 | Cuctema tectupoBanusi INDIGO TectupoBanue

12 MaTepuajbHO-TEXHUYECKOe oOecrevyeHne sl 00y4eHHs

AUCHHUIIJIMHE

CTYIICHBKOXO. Kopnyca OCHallICHBI

o

BxonHas rpynmna B TiaBHBIM y4EOHBI KOPIYC M KOpPIYC 300UMHKEHEPHOIO
dakynprera 00OpYHOBAaH IaHIYyCOM, KHOIKOW BBI30BA, TAKTHUJIBHBIMU TaOJUYKaAMH,
OTOPHBIMU TIOPYYHSIMH, TIPEAYNPESKIAIOIUMH 3HAKAMH, JOCTYIHBIM pPacIIUPEHHBIM
BXOJIOM, B KOpIYyC€ €CTh CIEIHaJbHO O0OpyIOBaHHAs CaHWTapHas KomHarta. Jlis
nepemenieHuss uHBauI0B U JIOB3 B momemieHun uMmeeTcs MEPEeABHKHON T'yCEHUYHBII

CUTHAIA3aIAEN.

MIPOTUBOMOXKAPHOI

3BYKOBOW W BU3YaJIbHOU

HnaHpreMHe MMOMCIICHUA AJIA ITPOBCACHUA BCCX BUIOB y‘Ie6HOI>'I,HeHTeHBHOCTH

Ne|  HaumenoBanue HanmenoBanue moMmeneHuit Agpec (MECTOOJIOKEHUE)
1/ |y4eOHBIX MIPEIMETOB, JUISL IPOBEJICHUS BCEX BUJIOB | MOMEIEHUH ISl MPOBEACHUS
I |KypCOB, TUCIMILTAH y4eOHOU NesATeIbHOCTH, BCEX BUJIOB y4eOHOI
(Mopmyneil), mpakTHKH, MPEeyCMOTPEHHON y4eOHBIM NESITeNIbHOCTH,
WHBIX BUJIOB y4eOHOM IJIAHOM, B TOM YHCJIE MpEelyCMOTPEHHOM
NEeSITENIbHOCTH, TTOMETIIEHUS TSt y4eOHBIM TUTaHOM (B
MIPETYCMOTPEHHBIX CaMOCTOSITEIIbHOM PAOOTHI, C cllydae peanusaiiu
yueOHBIM TJIaHOM yKa3aHUeM TepeyHs o0Opa3oBaTenbHOI
o0Opa3oBaTenbHOI OCHOBHOT'O 000pY/1I0BaHUS, IIPOrpaMMBbI B CETEBOI
MPOrPaMMBI y4eOHO-HArJSIIHBIX TOCOOUI (dbopMe AOTOIHUTETHHO
H UCITOJIB3YEMOT'O YKa3bIBAETCS
MPOTPaMMHOTO00eCTIeUeHHUS HANMEHORAHYE
OpraHu3aluu, CKOTOpon
3aKJII0YEH JOTOBOP)
1 2 3




Temno- 1 XIagoTEXHUKA

ITomemenune Ne221 I'VK,
TUIOMIA b
— 101M?; mOocamOYHBIX MECT
— 95; yueOHas ayauTOpuUs ISt
MPOBEICHUA 3AHATUN
JIEKUMOHHOTO TUIA, 3aHATUI
CEMHUHAPCKOT0 TUTIA, JUIS
CaMOCTOSITENIbHOM
paboThI, KYpCOBOIO
MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WHIMBUTYIbHBIX
KOHCYJIbTAIIN, TEKYILIEro
KOHTPOJISIA ITPOMEKYTOUHOU
aTTecTallly, B TOM YHCIE JIJIs
00ydJaromuxcs ¢
nHBaInIHOCTEIO 1 OB3
CHeIMATM3UPOBAHHAS
Mebenb (yuebHas Jocka,
yueOHast MmeOelb), B
T.9 JIS
oOyJaromuxcs ¢
WHBAJMTHOCTHIO U
OB3;
TEXHUYECKHE CPEICTBA
00yuyeHHs1, Habophbl
JIEMOHCTPAIIHOHHOTO
000pyZI0BaHUs U yuyeOHO-
HATJISTHBIX TOCOOMIA
(HOYTOYK, POEKTOP,
9KpaH), B T.4 JUIs
oOyJaromuxcs ¢
nHBanuaHocThIO 1 OB3;

MIporpaMMHOe o0ecrieueHue:
Windows, Office.

350044 KpacHogapckuit
kpai1, r. KpacHonap, yi. um.
Kamunauna,13

ITomemenue Nel14 300,
TI0IIA/lb
— 43M?; TocaJlOYHBIX MECT —
25; yueOHast ay TUTOPHS JIIIst
IIPOBEICHUSA 3aHATUI
CEMHUHApPCKOI0 TUIIA, JUIS
CaMOCTOATEIbHON
paboThI, KypcOBOIO
IIPOEKTUPOBAHUS
(BBIMOJTHEHUS KYPCOBBIX
paboT), rpyNMoBbIX U
WHWUBUIYAIbHBIX
KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISIM IIPOMEKYTOUHON
aTTecTalu, B TOM YHCIe A
00ydJarmuxcs ¢




MHBAIMIHOCTBIO 1 OB3
CHeIMAIM3UPOBAHHAS
MeOenb (yueOHas 1ocka,
yueOHas me0enb), B
TOM YHCIIC JIJIS
o0yJaromuxcs ¢
WHBAIAHOCTHIO U
OB3

13. OcobGennocTu opranusanuu odyuenus jauu ¢ OB3 u nuBaanI0B

Jns naBanuaoB U vl ¢ OB3 MoXeT U3MEeHAThCS 00BEM AMCLUIUIMHBL (MOAYJIS) B
Yacax, BBIICJICHHBIX Ha KOHTAKTHYIO pa0OTy 00ydYaromerocs ¢ mpernojaBaresieM (10 BUAaM
yueOHBIX 3aHATUH) M Ha CaMOCTOATENbHYIO paboTy oOyuatomerocs (Ipu 5TOM He
YBEIMYHMBACTCS KOJTMYECTBO 3a4ETHBIX €IMHMII, BBIJICIICHHBIX HA OCBOCHUE JUCIUIUIMHEI).

@DOHIBl OLEHOYHBIX CPEJCTB aJANTUPYIOTCA K OTPaHMUYEHUSIM 3/I0pPOBbS U
BOCHPUATHSA UH(POpMaLUU 00y4YaIOLUMUCS.

OcHoBHbIE (POPMBI MPEACTABIECHUSI OLIEHOYHBIX CPEACTB — B IedaTHOM(opMe Win B
(dhopme PIEKTPOHHOTO TOKYMEHTA.

@opMBl KOHTPOJII U OLIEHKM Ppe3yJIbTaTOB OOY4YEHMs] WHBAJIMIOB M JIHIL C

OB3
Kareropun dopma KOHTPOJIA U OLIEHKH PE3yJIbTaTOB 00 yUeHHS
CTYJIEHTOB C
OB3 u
VHBAJIATHOCTBIO
C Hapywenuem |- YCTHas MpoOBepKa: JUCKYCCUHM, TPEHUHTH, KPYTJIbIE CTOJbI, coOece10BaHMs,
3penUs YCTHBIE KOJIZIOKBUYMBI U JP.;

- C WUCHOJBb30BaHWMEM KoMmmbloTepa u crneuunansbHoro [IO: pabGota ¢
AJIEKTPOHHBIMU 00pa30BaTENbHBIMH pECypcaMM, TECTUPOBaHHE, pedepaTsl,
KYpCOBbI€ MPOEKTbI, AMCTAaHLUUOHHBbIE (OPMBI, €CIHM TO3BOJSET OCTPOTa
3peHust - rpaduyeckre paboThl U JIp.;

- IPY BO3MOKHOCTH TNHCbMEHHAas IpPOBEpPKa C KCIOJIb30BaHHEM pelbedHO-
ToueyHOW cuctembl bpaiins, yBenuueHHoro mpudTa, MCHOIL30BAHHE
CHEIHAIbHBIX ~ TEXHUYECKUX  CpeAcTB  (TU(MIOTEXHUYECKUX  CPEJNICTB):
KOHTPOJIbHBIE, Tpaduueckre padOThl, TECTHUPOBAHUE, JOMAIIHHE 33JaHus,
pCcCe, OTYETHI U AP.




C Hapywenuem
cnyxa

- MUCbMEHHAs MPOBEpKa: KOHTPOJIbHbIE, TpaduuecKre padoThl, TECTUPOBAHHE,

JOMAIIHUE 3aJaHuA, 3CCE, IMCbMCHHBIC KOJINIOKBUYMBI, OTYETHI U JIp.,

- C HCIOJIb30BaHMEM  KOMIIbIOTEpa: paboTa C  BIEKTPOHHBIMU
o0pa3oBaTeNbHBIMU ~ peCypcaMM, TEeCTUpOBaHHE, pedeparbl, KypCOBbIC
IPOEKTHI, rpaduyeckre padoThl, IUCTAHIIMOHHBIE ()OPMBI H JIP.;

- IpPU BO3MOXHOCTH YCTHasl IMPOBEpKAa C KCIOJIb30BAHHEM CIEIUAIBHBIX
TEXHUYECKUX  CpeAcTB  (ayAMOCPEINCTB,  CPEICTB  KOMMYHHUKAIUH,
3BYKOYCHJIMBAIOLEH aImaparypsl U Jp.): JUCKYCCUH, TPEHUHTU, KPYTJIbIe

CTOJIBbI, CO66CCI[OB&HI/I$I, YCTHBIC KOJIJIOKBUYMBI U AP.

C napywenuem
ONoOpHO-
08U2aMeENbHO0
annapama

—  TIMChMEHHAs IPOBEpKa C MUCIOIb30BAHUEM CHEIUAIbHBIX TEXHUUECKUX
CpeAcTB (JIbTEpHATUBHBIX CPEACTB BBOJA, YIPABICHUS KOMIIBIOTEPOM H
JIp.): KOHTpPOJbHBIE, Trpaduyeckue pabdOThl, TECTUPOBAHUE, TOMAIITHHE
3aJlaHusl, 3CcCe, MICbMEHHbIE KOJUIOKBUYMBI, OTUETHI U Jp.;

— yCTHasi TPOBEpPKA, C HCIOJIb30BAaHUEM CICIHUAIBHBIX TEXHUYECKHUX
CpencTB (CpeAcTB KOMMYHHKAIUi): JAUCKYCCHUH, TPEHUHTH, KpPYTJIbIe
CTOJIbI, COOECEIOBaHMs, YCTHBIE KOJUTOKBUYMBI H JIp.;

—C UCIOJIb30BAaHUEM KOMITbIOTEpa U creruanbHoro [10

(ampTEpHATUBHBIX CPEICTB BBOJA W YIPABICHHUS KOMIIBIOTEPOM U JIp.):
paboTa C SJEKTPOHHBIMH OOpPa30BATEIBHBIMU PECypCcaMH, TECTHPOBAHUE,
pedepaTel, KypcoBble NPOEKTHI, Tpaduueckue padOThl, TUCTAHIIMOHHBIC
dbopMBI TIPEIIOYTUTENbHEE 00yUYAIOUTUMCS, OTPAHUYEHHBIM B TMepeABHKEHUN
u JIp.

AnanTtanus npoueaypbl NpoBeAeHHs MPOMEKYTOUHOM aTTeCTANNU 1JIA

uaBaauaoB u jaun ¢ OB3:

B xozie npoBeeHns TpOMEKYTOYHOM aTTeCTallUU IIPETyCMOTPEHO:

(] MMPEABABICHHUC O6y‘IaIOIJ_II/IMC$[ ICYaTHBIX U (I/IJ'II/I) QJICKTPOHHBIX MaTCpHaJIOB
B (I)OpMaX, aZIalITUPOBAHHBIX K OTPAHUYCHHUAM UX 3[JOPOBbA;
(] BO3MOXXHOCTb IIOJIB30BATbLCA HHAUBUAYAaJIbHBIMU YCTpOﬁCTBaMH u

CpPEeICTBaMH, NO3BOJSIOIIMMH aJalTHPOBAaTh MAaTE€pUaAbl, OCYIIECTBIATh NPHEM U
nepenavdy HHGOPMAIMU C YIETOM X WHIUBUAYATbHBIX OCOOEHHOCTEH;

O YBEIUYECHHUE MPOAOKUTEIIBHOCTH ITPOBEACHUS aTTECTALINHY;

O BO3MOXXHOCTh TPUCYTCTBUS AaCCHUCTEHTAa M OKa3aHHUS UM HEO0O0XOAUMOI
MOMOIIM (3aHATh pabouee MeCTO, MepelBHUraThCs, MPOYUTATh U OGOPMUTH 3aJaHUE,
o0uiatbes ¢ mpenojaBaTesieM).

@opMbI MPOMEKYTOYHOM aTTecTaluu sl MHBAIWIOB U Jull ¢ OB3 mosmkHbBI

YUUTBIBATH

HHAWBUAYAJIbHBIC nu HCI/IXO(l)I/ISI/I‘IeCKI/Ie 0COOEHHOCTH

oOyuatomerocsi/o0yvaromuxcss mno AOIIOII BO (yctHo, mnucbMeHHO Ha Oymare,

IMUCbMCHHO Ha KOMIIBKOTEPEC, B (I)OpMC TCCTUPOBAHUA U T.H.).




Cl'lelllfla.]'lbﬂble yciaoBusd, o0ecneynBaeMbie B nmpouecce nmpenogaBaHusd
AUCHHUIIJIMHbI

CTyaeHTh] ¢ HAPDYIIEHUSAMH 3P EeHHUs

[ mpemocTaBiieHHe 00pa30BAaTEIILHOTO KOHTEHTA B TEKCTOBOM JJICKTPOHHOM
(dhopMarte, TO3BOJISIONIEM TEPEBOJAUTH TUIOCKONICUATHYI0 HHPOPMAIUIO B ayIHATbHYIO WIN
TaKTUIBHYIO GOpMY;

[J BO3MOXXHOCTb HCIIOJIb30BaTh MHIAUBUIyaAJIbHBIE YCTPOMCTBA M  CPEJACTBA,
MO3BOJISIFOIINE AN THPOBATh MATEPUAIIBI, OCYIIECTBIIATh IPUEM U Tiepenady nHhopManuu
C YYETOM MHANBUIYATbHBIX OCOOCHHOCTEH U COCTOSIHUS 3/I0POBbsI CTYACHTA;

[J mpeaocTaBiieHHEe BO3MOXHOCTH MPEAKYPCOBOTO O3HAKOMIICHHS C COJIEpKAHUEM
y4eOHOW MUCIMIUIMHBI U MaTepUajioM IO Kypcy 3a Cu€T pas3MelieHus MHGOpMaIuu Ha
KOPIIOPAaTUBHOM 00pa30BaTEIIbHOM IOPTAJIC;

[ Mcmosib30BaHME YETKOTO W YBEIIMYCHHOTO MO pasMepy mpudra u rpadudeckux
00BEKTOB B MYJIbTUMEIUHHBIX MTPE3CHTALIMSIX;

[ UCHONb30BaHHWE HWHCTPYMEHTOB <(JIylla», <«IIPOXKEKTOp» Tpu pabore ¢
WHTEPAKTUBHOMN JOCKOM;

[] 03ByYHMBaHHE BHU3YAIbHOH HH(pOpMAIWH, NPEIACTABICHHOW OOydJaromuMcs B
XOJIe 3aHSTHIA;

[ obecriedyeHre pa3gaTOUYHBIM MaTepUAIoOM, IyOJIUPYIOIIMM HH(OpMaIHIo,
BBIBOJIMMYIOHA YKPaH;

[ Hanmuuue MOJIKCEH U OMUCAHUS Y BCEX HCMOJb3YeMBIX B Ipollecce 00ydeHHs
PUCYHKOB M HHBIX TpapuyecKuX OOBEKTOB, 4YTO JaET BO3MOXKHOCTH IIE€PEBECTH
MUCbMEHHBIA TEKCT B ayIUaJIbHBIM,

[ obecriedyeHre OCOOOTO PEUEBOTO peXUMa MPENOJaBaHUSA: JIEKIMH YUTAIOTCS
TPOMKO, pa300pUnBO, OTYETIIMBO, C TTAy3aMU MEXK]Iy CMBICIIOBBIMU OJIOKaMu UH(OpMAITUH,
o0OecrieunBaeTcss WHTOHHPOBaHWE, TIOBTOPEHHUE, AaKIEHTHpPOBaHHE, MpOoQHIaKTHKA
paccerBaHus] BHUMAaHMS;

[J MUHUMU3allMs BHEIIHET0 IIyMa M oOecleueHue CIOKOMHOW —ayauanbHON

00CTaHOBKU,

(] BO3MOKHOCTH BECTH 3aIlUCh YUeOHOU MH(OpPMAIMK CTYIEHTAaMU B YAOOHOM st
HUX (opme (ayauanbHO, ayJHOBU3YyallbHO, Ha HOYTOYKE, B BUJIE MOMETOK B 3apaHee
MOATOTOBJICHHOM TEKCTE);

(] yBelIWYEHHE NOJHM METOJIOB COLIMAIBHOW CTUMYISIUU (OOpaleHre BHUMAaHUS,
amneIsaIus K OTPaHUYEHHUSM 110 BPEMEHU, KOHTAKTHBIE BUJIBI pa0dOT, TPYIIOBLIE 3aaHUsI U
JIp.) HA IPAKTUYECKUX U JIAOOPATOPHBIX 3aHSITHSIX;

[J MUHUMHU3MPOBAHWE  33JlaHU, TPEOYIOMUX  aKTUBHOTO  HMCIOJIb30BAHMS
3pUTENTLHON aMSATH U 3pUTEIHLHOTO BHUMAHHS,

(] mpUMEHEHHE TOJTAlHOM CHUCTEMBl KOHTpOJSI, Oojee 4YacThlii KOHTPOIb
BBITIOJTHCHUS 33JTaHUN JUISI CAMOCTOSITETHHOM paboTHI.

Cmyodenmul ¢ hapyuwieHUAMU ONOPHO-08U2ANMEIbHO20 ANNAPAMA
(MaI0MOOMJIbHBIE CTYAEHTHI, CTYI€HThI, HMEIOIHe TPYAHOCTH
nepeBM>KEHNsI M MATOJIOTHI0 BEPXHUX KOHEYHOCTEI)

(] BO3MOXHOCTh HCIIOJIb30BaTh CIEIUAIBHOE TMPOrpaMMHOE OOecledeHne Hu
crieragbHOoe 000pyI0BaHUE U MO3BOJISIONIEe KOMIIEHCUPOBATh ABUTAaTEIbHOE HAPYLICHHE
(KOJISICKU, XOJTYHKH, TPOCTHU U AP.);

[J  mpemocTaBlI€HHE  BO3MOXKHOCTH  TPEJKYpCOBOTO  O3HAKOMIIEHHUS  C



coZiepKaHueM y4eOHOH IMCUUIUIMHBI M MaTepHajioM IO Kypcy 3a CU€T pa3MeLICHHUs
nH(pOpManuKu Ha KOPIOPATUBHOM 00pa30BaTEIIHLHOM MOPTAJIE;

[l  npuUMEeHeHHe  JIONOJHUTENBHBIX  CPEICTB  AKTUBU3AaLUMM  IPOLECCOB
3aIIOMMHAHUS U TOBTOPEHUS;

[lomopa Ha oIpe/ie/IeHHbIE U TOYHbIE TOHTHS;

(1 wmcmosib30BaHME AJIsl HWIUTIOCTPALIMU KOHKPETHBIX IIPUMEPOB;

(1 npuMeHeHue BOIPOCOB /ISl MOHUTOPUHIA TOHUMaHUS;

(1 paszeneHue M3ydaeMoro Marepuaia Ha HeOOJbIIre JIOTHIECKUe OJI0KH;

(] yBenuueHHe JO0JM KOHKPETHOIO Marepuaiga W COOJIOACHUE MPHHLMIA OT
MIPOCTOTO K CIOKHOMY IIpU OOBSICHEHUU MaTepuana;

(1 Hamumuue 4YETKOM CHUCTEMbl M aJrOPUTMa OPIaHU3ALUU CaMOCTOSTENIBHBIX
paboT 1 MpoBepKH 3a7aHuil C 0053aTEIBHON KOPPEKTUPOBKOW U KOMMEHTApHUSIMH;

(] yBenMuYeHHE J0JIM METOJIOB COLMAIBHON CTUMYJIALUU (0OpalleHne BHUMaHUs,
anmessus K OTPAaHUYCHUSIM 110 BPEMEHHU, KOHTAaKTHBIE BUBI paboT, TPYyIIOBbIC 3adaHuUs
p.);

(1 obecrnieueHne OecCpensITCTBEHHOIO JOCTYIA B TIOMEILEHUS, a TAKXKE PEObIBaHUS

HUX;

(] Hamu4Me BO3MOXHOCTH WCIOJNB30BAaTh HWHIUBUAYAJIbHBIE YCTPOMCTBA U
CpeACTBa, IO3BOJIAIONIME OOECHEUNTh PpeAU3alUI0 SPrOHOMUYECKUX MPUHLMIIOB U
KOM(pOpPTHOE TpeObIBAaHHE HAa MECTe B TEUEHHE BCEro Iepuoaa yd&Obl (TOACTaBKH,
CreLMalIbHbIE MOTYLIKH U JP.).

CryneHTsl ¢ HApYIIEHUsIMH cJIyXa (TiIyxue, ciadocJbimaime,
MO3/IHOOTJIOXIIHE)

[ mpenocTaBieHre 00pa30BAaTENbHOTO KOHTEHTa B TEKCTOBOM 3JIEKTPOHHOM
¢dopmare, MO3BOJISIONIEM TEPEBOIUTH AyJHATBHYIO (OPMY JIEKIIMH B IJIOCKOIEYATHYIO
nH(pOpMalLIO;

(] Hanuuue BO3MOXHOCTH HCIIOJIb30BaTh WHAMBHIYalbHBIE 3BYKOYCHUIUBAIOIINE
YCTPOHCTBA W CYPIAOTEXHHYECKHE CPEJICTBA, MO3BOJISIONIME OCYHIECTBISATh MPUEM H
nepenady WHGOpPMAIMU; OCYIIECTBIATh B3aUMOOOPATHBIM TMEpPEBOA TEKCTOBBIX H
aynuogaiinoB (OJIOKHOT JUIsi pEeueBOr0 BBOJA), a TakKXKe 3aluCh W BOCIPOU3BEICHUE
3pUTENBHON HHPOPMAITUH.

] Hanmu4Me CHCTEMBI 33/JaHWH, 00ECTIeUMBAIONINX CHCTEMAaTH3AIMI0 BepOaIHLHOTO
MaTepHala, ero CXxeMaTru3aluio, TIepeBo/] B TAOJIHIIBI, CXEMBI, OTIOPHBIE TEKCTHI, TIIOCCApHUH;

[] HanW4Yue HATJSIIHOTO COMPOBOXKICHHS H3Y4aeMOro marepuana (CTpYKTypHO-
JIOTUYECKHE CXEeMbl, TaOnuIpl, TrpaduKu, KOHIEHTPHUpYIOIME U  o0oOmarmue
nH(OpPMaIIHIO, OTIOPHBIE KOHCTIEKTHI, pa31aTOUHBII MaTepuan);

[ Hamu4me 4€TKOM CHCTEMBI M alrOpUTMa OPTaHU3AIlMH CaMOCTOSTEIBHBIX PadoT
UIIPOBEPKHU 3aJIlaHUI ¢ 00s13aTeNIbHON KOPPEKTUPOBKOI 1 KOMMEHTapUSIMH;

] obecriedyeHne NPAKTUKHU OMNEPEKAIOIIET0 YTEHHs, KOTJa CTYAEHTHl 3apaHee
3HAKOMSITCS C MAaTEPUAJIOM H BBIJICIISAIOT HE3HAKOMBIE U HEMOHSTHBIE CIIOBA U (DparMeHTHI,

[] ocoOblli peueBOoll pexuM pabOThl (OTKAa3 OT JJIMHHBIX (pa3 U  CIOXKHBIX
MIPETIOKEHUH, XOpOoIasi apTUKYISAINS;, YeTKOCTh U3II0KEHHUs, OTCYTCTBHE JIUITHUX CJIOB,
nmoBTopeHue (pa3 O0e3 W3MEHEHUs CJIIOB M TOpsAAKa WX CIEIOBaHUS, OOecleueHne
3pUTEIBHOTO KOHTAaKTa BO BPEMsi T'OBOPEHHUS M 4yTh OoJjiee MEJIEHHOTO TeMIla pPeyH,
WCTIOJIh30BaHNE €CTECTBEHHBIX JKECTOB 1 MUMUKH);

[ y€rkoe COONIOZCHHE ANrOpuTMa 3aHATUS M 3aJaHUN I CaMOCTOSITENBHOM
paboThl (Ha3bIBAaHUE TEMbl, IIOCTAHOBKA IEJH, COOOIICHHWE W 3alKCh IJIaHa, BbIIACIECHUE
OCHOBHBIX MOHSATUI U METOJIOB MX U3YYCHHs], yKa3aHUE BHUIIOB JIEATEIBHOCTH CTYJICHTOB U
Croco0O0B ITPOBEPKHU YCBOCHUSI MaTepHalia, CJIoBapHas padoTa);



[ coOmogeHue TpeOOBaHUN K MPEABSIBISEMBIM YYCOHBIM TeKCTaM (pa3OuBKa
TEKCTa Ha YacTH; BBIJICJIEHUE OMOPHBIX CMBICIOBBIX ITYHKTOB; HCIIOIb30BAHUE HATJISTHBIX
CPEICTB);

[] MUHMMU3aIUs BHEUTHUX LTYMOB;

] mpenocTaBieHHE BO3MOXHOCTH COOTHOCHUTH BepOalbHbIA M TpaduuecKuit
MaTepuai; KOMIJIEKCHOE UCIOIb30BaHUE MMCbMEHHBIX U YCTHBIX CPEJICTB KOMMYHUKALIUU
IIpU padboTe B TPYIIIIE;

[] coyeraHume Ha 3aHATUSAX BCEX BHJOB PEUYEBOM IEATEIBHOCTH (TOBOPEHUS,
CIIYIIaHUS, YTCHHUS, IUChMA, 3PUTEILHOTO BOCIPUSITHUS C JIUIIA TOBOPSAILETO).

Cmyoenmolt ¢ npouumMu 6UOaMu HApPyuieHul

(AT ¢ HapymieHHusIMM pe4u, 3200J1eBaHM sl SHTOKPUHHOMN, HEHTPAJIbHOM
HEPBHOM M CepeYHO-COCYAUCTOM CHCTEM, OHKOJIOTrH4ecKHe 3200/ 1eBaHusl)

[JHaM4yue BO3MOKHOCTH MCIIOJb30BaTh MHIUBUIYAJIbHBIE YCTPOMCTBA U CPENICTBA,
MO3BOJISIIOIINE OCYIIECTBIATh IPUEM U Tiepeady HHPOpMaIIHH;

[JHaTMYMe CUCTEMBI 3aJaHMii, O0OSCIICUMBAIOIINX CHCTEMATU3alMI0 BEepOATHLHOTO
Marepuaia, ero CXeMaTu3aIluio, MepeBo B TAOIHUIIbI, CXEMBbI, OMTIOPHBIE TEKCTHI, TII0CCAPUI;

[JHaIM4ue HArJIsgHOTO COIIPOBOKACHUA U3YyHaACMOI'0 MaTCpurajia,

[JHamu4Me 4€TKON CUCTEMBI U aJITOPUTMA OPTaHU3alMU CAMOCTOATEIbHBIX PadoT U
MIPOBEPKHU 3aJJaHUI ¢ 00s13aTeIbHON KOPPEKTUPOBKON 1 KOMMEHTapUSIMU;

Oobecrieyenue MPAaKTUKHU OIICPCKAIOIICTO YTCHUS, KOI'Jda CTYACHTHI 3apaHce
SHAKOMSATCAC MAaTCpUaiOM U BBIACIIAIOT HE3HAKOMBIC U HECIIOHATHBIC CJIOBA U (ppaFMeHTI)I;

[lmpenocTaBieHUe BO3MOYKHOCTH COOTHOCHTH BepOaibHbIE U  rpaduveckuit
MaTepHaj; KOMIJIEKCHOE MCIOJIb30BaHUE NMUCBMEHHBIX U YCTHBIX CPEACTB KOMMYHHKAIMH
pH paboTe B TPYIIIIE;

[lcodyeTaHHE Ha 3aHATHUSIX BCEX BHJIOB pequoﬁ JACATCIIBHOCTH (FOBOpeHI/IH,
ClIylIaHus#, YTCHUS, [TMCbMA, 3pUTCIIbHOI'O BOCHIPUATHUS C JINIA FOBOpHL[IGFO);

DHpeI[OCTaBJ'[eHI/Ie 06p330BaTeJ'IBHOFO KOHTCHTA B TCKCTOBOM 3JICKTPOHHOM (I)opMaTe;

[lmpeaocTaBiIeHHE BO3MOXKHOCTH IPEIKYPCOBOTO O3HAKOMIIEHHUS C COJEpKAaHUEM
y4eOHOM NUCIMIIMHBI M MaTepUanoM MO Kypcy 3a CuéT pa3MelleHus MHPOpMaluu Ha
KOPHOpPaTUBHOM 00pa30BaTebHOM MOPTAJIE;

[JBO3MOXXHOCTh BECTHU 3allKCh Y4eOHOW MHQOpPMAIMK CTYACHTaMH B YAOOHOW IS
HuX (popme (ayamanbHO, ayTMOBU3YalbHO, B BUJE MOMETOK B 3apaHee MOJTrOTOBICHHOM
TEKCTE).

[ IIPUMCHCHHC MO3TAalHOM  CHCTEMBI KOHTPOJIA, Oojlee  4aCTBIU KOHTPOJIb
BBINIOJIHEHUA3aJaHUN IS CaMOCTOSTEILHOM pa6OTBI,

[JcTUMYJIMpOBaHUE BBIPAOOTKH y CTYJEHTOB HABBIKOB CaMOOpraHU3alud |
CaMOKOHTPOJIS;

[Hanuuue nays ajis oTablxa 1 CMEHBI BUJIOB ACATCIIBHOCTH 110 XO4Y 3aHATHUA.






