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Pa6ouas nporpamma agantupoBaHHON AUCUUILIHHEI « Termio- u
XJIafoTexHUKa» pa3paborana Ha ocHoBe PI'OCBO19.03.02 «IIponykTs!l nuTaHus

U3 PaCTHTEIBHOTO CHIPBS» YTBEPXACHHOTO MpHUKa3oM MUHHCTEpCTBa 00pa3oBaHus
1 Hayku P@12.03.2015 . Ne211.
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JoueHT kadeapsl i , A.H. Cobonb

7

Paboyass mporpamma oOcCyxJeHa U PEeKOMEHJAO0BaHa K YTBEPXKIEHHUIO pelIeHUEM
Kadeapbl 3JeKTPOTEXHUKH, TEIJIOTEXHHKH M BO30OHOBISEMBIX HCTOYHHKOB
s”epruu ot _17.03.2020 r., npotoxon Ne 7

/l
3aBenyroumii kapeapoi <’71/ O.B. I'puropaiu
/y 74

I.T.H., mpodeccop

Pa6ouas nporpamma ogo6peHa Ha 3aceJaHMH METOANYECKON KoMHUCccUU (DaKybTeTa
nepepadaTpIBaOLIMX TEXHOJOTUH, MpoToKoa oT 18.03.2020 Ne 7

[Ipencenarens

METOIUYECKOH KOMHCCHHU E.B. lllepbakoBa
///}// ///: P

I-p. TeX. HayK., mpocgeccop

PykoBoaurens

OCHOBHOW TNpOQecCHOHATIBHON
oOpa3oBaTenbHON MporpamMmbl
KaH/J. TeXH. HayK, JOUEHT

H.B. Kenuiis




1 I.Ie.m; H 3aJa91 OCBOCHHUA TUCIIMIIJINHDBI

Henbro ocBOEHUS aaNTalMOHHON JUCHUIUIMHBI « Termno- U X1aJ0TeXHUKa
ABISETCST  (OPMUPOBAHUE KOMIUIEKCA 3HAHMM O pPa3BUTUH MBINUICHUS B
HaIMpaBJICHUM U3YYEHUS] U MPaBUILHOMY NOHUMAHUIO 3ajad, CTOSIIUX Tepe.
CHEUATNCTAMH IPU pa3pabOTKE U IKCILTyaTallMH CUCTEM TEIUIOAHEPTOCHAOKEHHUS
C YYETOM HKOJIOTHYECKOM, U3yUEeHUE TEOPETUUECKUX OCHOB XOJIOAMIBHONU TEXHUKH,
TOTUTMBHO-PHEPI€TUUECKOM M JKOHOMUYECKOW CHUTyallid B CTpaHE, YpPOBHS U
MEPCIEKTUB PA3BUTHUS OTPACIH.

3agaua aganTalUMOHHON AV CHUILTHHBI

— YIOpaBJICHHE TEXHOJOTUYECKUMH MPOLECCAMU MPOU3BOJICTBA MPOIAYKTOB
MUTaHUS U3 PACTUTEIBHOTO CHIPhS HA IPEANPUSATUH;

— peanu3aIys MEpONPHUATHH 1O MTOBBIICHUTO Y ()EKTUBHOCTHU MTPOU3BOCTBRA,
HaITpaBJIEHHBIX HA PALIMOHAJIBHOE MUCIOJIb30BAHUE U COKPALLEHUE PACXOA0B ChIPhS,
MaTepHUaoOB, CHUXEHUE TPYJOEMKOCTH MPOU3BOJCTBA MPOAYKIMH, MOBBILICHUE
IIPOU3BOAUTENILHOCTHU TPYAa, SKOHOMHOE PacX0JI0BAHUE SHEPTOPECYPCOB.

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOY4YeHHUS 10
AMCUHUIIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMH PpPe3yJbTAaTAMHU
ocsoenust AOIIOII BO

B pe3yabTare ocBOeHHMsI AUCHUILIMHBI (POPMHUPYIOTCS CJeaylolue
KOMIEeTeHINHU:

OIIK-1 — CrnocoOGHOCTh OCYIIECTBIATHh IOUCK, XpaHEHHE, 00pabdOTKy u
aHanu3 MHGOPMAIIMH U3 PA3IMYHBIX UICTOYHUKOB U 0a3 JaHHBIX, IPEJCTABIATh €€ B
TpebyeMoM ¢opmare ¢ HCHOJIb30BaHUEM HH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX H
CETEBBIX TEXHOJIOTHM.

3 Mecto nucuniuinabl B cTpyktype AOIIOII BO

«Teruo- 1 XJIagOTEXHUKAY ABIISIETCS AUCIUILIHHOMN 0a3zoBoi yactu AOITOIT
BO noaroTtoBku o0y4aromuxcs mo HarpasieHuto 19.03.02 «IIpoaykTsl nuTaHus U3
PACTUTENILHOTO CHIPhS», HAMPaBICHHOCTh «IIpOayKThI MUTaHUS U3 PACTUTEIBLHOIO
CBIPbSI».

Beibop gucrumummasl - «Temmo- © - XJIaOTEXHHKA» — OCYIIECTBIISACTCS
OOyJarOIIMMUCS ¢ MHBATUAHOCTHIO 1 OB3 B 3aBHCUMOCTH OT MX WHIUBUTYATHHBIX
notpedbHoctel.  OOydaronuiicss  MOXET  BbIOpaTh  J11000€  KOJHUYECTBO
aJanTallMOHHBIX JUCIUILINH — KaK BCE, TaK U HU OJTHOM.



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

Bunpsl yaeOHoI paboThI

O0ObeM, yacoB

Oynas ‘ 3aoyHast

KonTakTHas padora 59 -
B TOM YHCIIE:
— ay/IuTOpHAsI 110 BHJIAM 56
y4eOHBIX 3aHATHI
— JIEKIIUHA 18 -
— MPaKTHYECKHUEC - -
— nabopaTopHbIe 38 -
—— BHeayJUTOpHAs 3 -
— 3a4eT - -
— BK3aMeH 3 -
—— 3alIMTa KypCOBBIX padoT ) )
(TIpOeKTOB)
CamocrosiTesibHast padoTa 49 i
B TOM YHCJIE:
— KypcoBas pabota ) )
(npoekr)*
— MPOYHE BUIBI 49 )
CaMOCTOSITEIILHOU Pa0OTHI

‘ HUToro nmo qucuuiinue ‘ 108 -

5 Conep:xanue JUCUUILIAHBI

[To uToram uzy4aemou TUCHUILTUHBI 00y4Yaromuecs CIal0T SK3aMeH.
JucruminHaa n3ydaetcs Ha 1 kypce, Bo 2 cemecTpe 04HOU (hopMbl OOyUEHHS.

Conep:kaHue ¥ CTPYKTYpPa IMCHHUILIMHBI IO 0YHOI (popMe 00yueHus

“:f = Buabl yueOHoi padoThl, BKJIOYAS
N s = = CaMOCTOSITEIbHYIO PAa00Ty CTYI€HTOB
o
; Tema. 2 § 2 U TPYA0EMKOCTbH (B 4acax)
I
Ocnosnble Bonpockl | S 2 5 n Jla6opatopu | CamocTosiTe
i 2 5 O TTex PaKTHYECK
&z 100501 b€ 3aHATUS JbHas
Z W€ 3aHATUS
= pabora
OcHoBHBIE
NOHATHS
TeIJIOTeXHUKH.
1. OcHOBHBIE
MOHATHUS u ot
1 K-1]|2 2 - 2 2
omnpejaeNeHus. 2.
[TepBrIit 3aKOH
TEPMOTMHAMHUKH.
Bropoi 3aKOH
TEPMOJTMHAMHUKH.




Ne
n/

Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS

CaMOCTOSITEIbHYIO Pa0oTy CTYI€HTOB

U TPYAOEMKOCTh (B Yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlabGopaTopH
bIC 3AHSTHS

Camocroste
JIbHASA
pabora

H3onporeccer
HIealLHOro  Trasa.
[TepBriit 3aKOH
TEPMOAMHAMUKH
JUUIS IIOTOKA.

3. HcTeuenue.
HpoccennpoBanue.
CpoiicTBa
peanbHBIX ra3oB.

4, Bona v BOISIHOMI
nap.
XapakTepuCTUKHU
BJIQXKHOT'O

BO3JIyXa.

OcHoBBI TEOPUH
TeII000MeHa

1. OcHoBHBIE
MOHATHUSA U
ONPECIICHUS.

2. TemnepaTypHoe
rnoJje. YpaBHEHUE
TEIUIONPOBOJHOCT
u. CranuoHapHast
TETJIONPOBOIHOCTh
yepes IIOCKYI0
cTteHKy. daxTopsl,
BIIMAIOIINE HA
KOHBEKTHUBHBIN
TETUTI000MEH.

3. 3akoH
Hprotona-
Puxmana.
TenmoBoe
W3JIy4YEeHHE.

OIl

Temnonepenaua.
IIpumenenne
TEIJIOThI.

1. Tennonepenaua
yepes IIOCKYI0
CTeHKY. Tumsl
TEIJI000MEHHBIX
anmnapatoB Pacuer
TEIJI000MEHHBIX
anmnaparos.

OIl




Ne
n/

Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS
CAMOCTOSITEIbHYIO PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

JlaGopatopn | CamocrosiTe
b€ 3aHATHUS JbHAs
pabora

[IpakTrueck

Jlexuun
e 3aHATUSA

2. Odusnueckuit
IIPOLIECC TOPEHHUS
TOILJIUBA.

3. TemooOMeHHBIE
anmapaThl.
CriocoObl CyIIKH.

IMpoueccsl
NOJIy4YeHUs
HHU3KHX
Temneparyp. 1.
Crioco6bl
OXJIQXKICHHUS.
Tepmo-
JTUHAMUYECKHE
OCHOBBI  pabOTHI
XOJIOAWJIBHBIX
MaIITFH.

2. [Tpomecchl
MOJTYYEHUSI HU3KHUX
TEeMIIeparyp.

3. CriocoOsr
OXJIQXKICHHUS.
TepmoanHamMuueck
U AKJI
XOJIOAMIIBHBIX
MaIlIUH. Pacuer
IUKIJIa
XOJIOAWIIBHBIX
MamuH. [IpuHnmn
NENCTBUSI MAPOBBIX
KOMITPECCUOHHBIX
XOJIOAWIIBHBIX
MamuH.  Cucrema
OXJIQXKICHUS
XOJIOJIUIIHOM
YCTaHOBKH.

OIl
K-1

Xo0J10ANTIbHBbIE
areHTbl U
XJIAJOHOCHTEIH.
THnbI
X0J0JUJIbHBIX
MAaIIIMH.
Komnpeccopsi
X0JI0TUJIBHBIX
MAaIIUH.

OIl
K-1




Ne
n/

Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS
CAMOCTOSITEIbHYIO PAa00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

JlaGopatopn | CamocrosiTe
[IpakTrueck

Jlextuu bIC 3AHSTHS TBHAsS
We 3aHATHUS
pabora

1. XoJoauabHbIE
areHThl U
XJIaJIOHOCHTCIIN.

2. I[TopuaeBsie
KOMITPECCOPHI.
Potanmonurie
KOMITPECCOPHI.
BunToBelie
KOMITPECCOPHI.
Typ6okommnpeccop
Bl. ['a30BEIC 1
BHXPEBbIC
XOJIOIUJILHBIE
MaIlIUHBI.
Komnpeccrnonusie
MapoBBIC
XOJIOIUJILHBIE
MaIlIUHBI.
AOGCOpOIIMOHHBIC U
COpOITMOHHBIC
XOJIOIUJILHBIE
MaIlIUHBI.
3.ITap03KEeKTOPHBI
€ XOJIOUIbHBIC
MAaIIIMHEI.

Tensoo0MeHHbIC
anmaparsbl
XO0JIOANJIBHBIX
MAIIHH.
BcenomorareabHo
e oOopynoBaHue.
1. Konnencaropsl.
Hcnapurenu.

2. Oxnaxparomue
puOOPBI.
BcenomorarensHoe
obopyoBaHue.
ABTOMaTHYECKOE
peTryJIHpOBaHUE |
yIpaBJIeHHE.

3. Arperatbl
XOJIOTUITBHBIX
MaIIfH 1
YCTaHOBOK.

OIl
K-1




Ne
n/

Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS
CAMOCTOSITEIbHYIO PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTh (B Yacax)

[IpakTrueck

Jlexuun
e 3aHATUSA

JlabGopaTopH
bIC 3AHSTHS

Camocroste
JIbHASA
pabora

OxJ1askmaeMble
COOPY:KEeHHUS
OXJIAZKAAIOIIHE
cpenbl

1. Knaccuduxkarnus
XOJIOINJILHUKOB
IUIA IUIIEBBIX
IIPOJIYKTOB.
Knaccudpukanus
XOJIOJIMIILHUKOB I10
Ha3HAYCHHIO.
Knaccudukanms
XOJIOIUJILHUKOB I10
IPy30BMECTHMOCTH

2. OxJtaxaromnme
CpeIbl, UX
CBOMCTBA U
rnapameTphbl.
l"azoo0paznas
OXJIaXKIaromas
cpena. XKuakas
OXJIaXKIaroIas
cpena. TBepnas
OXJIaXKJaroIast
cpena.

OIl
K-1

KoncTpykuuu
X0JIOANJILHUKOB.
TenJioBoi
Oajanc.

1. Koncrpykuu
XOJIOIUJIBHUKOB.
Hapyxnuslie
OrpakJarolye
KOHCTPYKIIHH.
Buyrpennue
OrpakIA0IIKE
KOHCTPYKLIUU.

2.
TennmonzonsaunoHH
bI€ MaTepUaJIbI.
I'mpon3onsauoHH
bI€ MaTEepHaJIbI.
3.TennoBoit
OanaHc
OXJIAKJAEMOT0

oIl
K-1




Ne
n/

Tema.
OCHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS

CaMOCTOSITEIbHYIO Pa0oTy CTYI€HTOB

U TPYAOEMKOCTh (B Yacax)

Jlexuun

[IpakTrueck
Y€ 3aHATUs

JlabGopaTopH
bIC 3AHSTHS

Camocroste
JIbHASA
pabora

ITOMEILICHMUSI.
Cucremsl
OXJIAXKICHUS
XOJIOAUIBHBIX
Kamep.
OTTrauBaHue
CHETOBOM LITyOBI.
CnocoOsl 0TBOIa
TEIUIOTHI OT
norpeourens
X0JI0/a.

Xo0J10aANJIBbHOE
TEXHOJIOTHYeCKOoe
o0opynoBanme.

1. Dxonoruyeckue
ACIEKTHI
MIPUMEHEHUS
TEIUIO- B
XJIAJOTEXHHUKH.

2. Boznymineie
MOPO3HWIbHBIC
armnaparsl.
KonTakTHbIC
MOPO3HUJIbHbBIE
anmaparsl.
CybnuManmoHHbIe
CYIIUIbHBIE
YCTaHOBKH.
TexHOTOTHYECKHE
KOHJIULIUOHEPBHI.
OxJaxxneHue
BOJHBIM JIBJIOM.
JIpmocomsHoe
OXJIAXKJICHHE.
OxJaxxneHue
XOJIOAOAKKYMYJISAT
opamu ¢
OBTEKTUKOM.
OxnaxjeHne
CYXHUM JIbJIOM.
HcnapurensHoe
OXJIaKJICHHE.

3. Binsaue
XO0JOJUIILHOU
TEXHUKHU Ha
YXYAIICHHE

OIl




% = Buabl yueOHol padoThl, BKJIOYAS
No z = = CaMOCTOSAITEIbHYI0 padoTy CTYACHTOB
; Tema. g:qE 9 U TPYI0EMKOCTbH (B 4acax)
I
OCHOBHBIE BOIIPOCHI E o 3 Jlaboparopu | CamocTtosiTe
I 2 sl O [IpakTrueck
&= Jlexuuu b€ 3aHATUS JbHAs
& Z Y€ 3aHATUs
pabora
9KOJIOTUYECKON
CUTYAallU B MUDE.
[TepcnexTrBbI
nepeBoaa
XOJIOAWIBHOU
TeXHUKH Poccun
Ha SKOJIOTUYECKU
YUCTBIC paboune
Tea.
N3yuenue
N oIl
. KOHCTPYKLUU K-1 | 2 ) ) 2 2
[1apoBOro KOTJia
N3yuenue
KOHCTPYKLUH OIl
! 2
1 | BOZOHArpeBaTENbHO K-1]2 - - 2
ro KoTia
N3yuenue
KOHCTPYKLUU
. PYK oIl
) H%poxomnpeccg?HH K-1 | 2 ) ) 2 2
0¥ XOJIOUITHLHOM
YCTaHOBKH
HccnenoBanue
aboyero 1UKIIA
L1E Ol
3 TMAPOKOMIIPECCHOHH | - 1 | ) ) 5 2
ast XOJIOTMITbHBIX
YCTaHOBOK
N3yuenne
o Ol
" KOHCTPYKLUU K-1 | 2 ) ) 2 2
KOMIIpeccopa
N3yuenue
KOHCTPYKIIUU
1 { ascopbmromori | 1
a0bCcopOIIMOHHOM K-11 2 ) ) 5 4
5 | xonoaubHOM
YCTaHOBKH
1 Hzyyenne OIl
g | KOHCTPYKLUM K-1|2 - - 2 4

a7ICOPOITMOHHOM




% = Buabl yueOHol padoThl, BKJIOYAS
No z E = CaMOCTOSITEIbHYIO Pa0oTy CTYI€HTOB
n; Tema. 2 s 8 U TPYI0EMKOCTbH (B 4acax)
OCHOBHBIE BOIIPOCHI E o 3 Jlaboparopu | CamocTtosiTe
I 23 O Jex [IpakTrueck
&= 107078 b€ 3aHATHUS JbHAs
& Z Y€ 3aHATUs
pabora
XOJIOAWJIBHOM
YCTaHOBKHU
Onpenenenue
kod(urmenta
. b oIl
TEIUIONPOBOIHOCTH | 1 4 | 9 ) ) 2 4
7 CBIITyYero
Mmarepuaia
Hccnenosanue
. ! oIl
. IIPOLIECCOB BO K-1 | 2 ) ) 2 4
BJIaYKHOM BO3/yX€
1 3aKIII0YUTENFHOE OIl
g | 3amsTHE K-1]2 - - 2 5
Beero 18 - 38 49
oIl
DK3aMeH K-1]2 3
Utoro 18 - 38 49

6 IlepeyeHb y4eOHO-METOANYECKOTO O0ecieYeH sl 1JIs
CAMOCTOSITE/IbHOM Pa0OThI 00y4AKOIIMXCS MO TUCIUTIIHHE

Mertoanueckue ykazaHus (Jj1s1 CaMOCTOSITEIbHON pabOThI)

Temno- U xiag0TexXHUKa [DIEKTPOHHBIN pecypc]: yuebHoe nmocooue/ C.B. byTtosa
[m nap.]. — DnekTpoH. TEKCTOBbIE JaHHbIE. — Boponex: Boponexckui
['ocynapctBennslii Arpapubiii YHuepcuteT uM. Mmnepatopa Iletpa Ilepsoro,
2016. — 248 c. — Pexxum poctyna: http://www.iprbookshop.ru/72842.html. — 55C
«IPRbooks.

2. TperbsixoBa, H.I'. Terno- u xmamorexHuka [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / H.I'. Tpetbsixona, JI.B. JIudennena, B.A. EpmonaeB. — DnekTpoH. naH. —
KemepoBo:  Keml'Y, 2017. - 104 c¢. — Pexum  pocryna:
https://e.lanbook.com/book/103933. — DBC «JIaHbY.

3. LIBerkoB O.b. TeopeTnueckrne OCHOBBI TEIUIO- U XJIAAOTEXHUKU. OCHOBBI
TEPMOJMHAMHUKUA M TEIUIOMAacCcollepeHoca [DJIeKTpOHHBIM pecypc]: ydeOHo-
metoauyeckoe nocodbue/ Ilpetkor O.b., JlanteB FO.A. — DneKkTpoH. TEKCTOBbBIC
nannbie. — CI16.: Yauepcuter UTMO, UuctutyT X001a u OuorexHosoruid, 2015.



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

— 54 c¢. — Pexum poctyna: http://www.iprbookshop.ru/68171.html. — SBC

«IPRbooksy.

/ MOH/ OLIEHOYHBIX CPEJACTB /IJIs1 IPOBEJAEHUA MPOMEKYTOYHOM

arTrecrammu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKA3aHUEM JITanoB UX GopMuUpoBaHus B
npouecce ocsoenuss AOIIOII BO

Howmep cemectpa

Oransl  (GOPMHPOBAHUS M TPOBEPKH YPOBHSA CHOPMHPOBAHHOCTHU
KOMITCTCHIMH 110 JUCHUILIMHAM, IPaKTHKaM B IIPOLIECCE OCBOCHHUS
AOIIOIT BO

OIIK-1 cnoco0HOCTBIO OCYLIECTBJSTH MOHUCK, XpaHeHHe, O0Opa0OTKY M aHaJu3
uHopMaNNH U3 Pa3IHYHbIX HCTOYHUKOB U 0a3 JaHHBIX, IPEACTABIATH €€ B TPedyeMoM
(¢hopmare ¢ ncnob30BaHueM HHGOPMALMOHHBIX, KOMIILIOTEPHBIX M CeTEBbIX TEXHOJIOTHI

1

WNupopmaruka

, 2

Komnerotepnas rpaduka

Termuio- 1 XJ1aJ0TEXHUKA

duzuka

XuMus (OCHOBBI 0011IEN 1 HEOPraHMYECKON, aHATUTHYECKAs])

1
1
1
1
2

4

[IpakTKa 1O TONYYEHHUIO MEPBHYHBIX NPOPECCHOHATIBHBIX YMEHHH WU
HaBBIKOB, B TOM UYHCJIEC IIEPBUYHBIX YMEHHMM U HAaBBIKOB HAay4HO-
HCCJIEI0BATEIbCKOMN NEATEIbHOCTH

HpI/IKJ'IaI[HaH MCXaHHKa

XHUMHs OpraHudecKas

Xumus (puzndeckas ¥ KOJUTOUTHA)

YyeOHas mpakTHKa

BBenenue B TEXHOJIOTHIO IMPOAYKTOB IMUTAHUSA

3J'IeKTp OTCXHUKA U 3JICKTPOHUKA

[Tumesag xumus

AW WNINININ
NN

[IpakTka 1O TOIYYEHHIO MNPOPECCHOHANBHBIX YMEHUW U OIBITa
MpOPECCHOHAIBHON JCATENBHOCTU (B TOM 4YHCJIE TEXHOJIOTHYECKas
MIPAKTHKA)

~
oo

HpOI/ISBOI[CTBGHHafl IMPAaKTHUKa

TexHomorus IMPOAYKTOB ACTCKOT'O IMUTAHUS

Texaomorns IMUIICBBIX KOHIOCHTPATOB

DKOJIOrUs IMUIICBBIX ITPOU3BOACTB

HpeI[ILI/IHJ'IOMHaH ITPpAaKTHUKa

(0|0 |

3amuTa BHITYCKHON KBATM(PUKAIIMOHHOM padoThl, BKIItOUasi MOATOTOBKY K
3aIUTE U IPOLEAYPY 3aIUThI

* HOMep ceMecTpa COOTBETCTBYET 3Tany (OPpMHUPOBAHUS KOMIIETEHIIH


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

7.2 Onucanune noka3areJsieil 1 KpUTepueB ONEHUBAHUS KOMIIETEHIMIA Ha
Pa3JIMYHBIX 3TANaX UX POPMHUPOBAHUS, ONIMCAHUE IIKAJIbI OLICHUBAHUS

[Inanupyembie
pe3yibTaThI
OCBOCHUS
KOMIIETCHITHH
(MHAMKATOPBI
JOCTHKEHUS
KOMITCTCHITHH )

YpoBeHb 0CBOEHHUS

«HCYOOBJICTBOPYH

TEJIHLHO»
MHUHHAMAaIbHBIN
HE JIOCTUTHYT

«YyHOBJICTBOPpH
TCIBbHO»
MHHHUMAJIbHBI

i
(TIOpOTOBBII)

«XOPOLIO»
CcpeaHuit

«OTJIIUYHO
BBICOKHH

Onenounoe
CPelCTBO

OIIK-1 Cnioco0HOCTb OCYILEeCTBJSTH MONCK, XPAHEHH e, 00Pa00TKY U aHAIU3 HH(OPMALMHU U3
Pa3JM4YHbIX HCTOYHMKOB M 0a3 [JaHHBIX, NPEICTABJIATHL ee B Tpedyemom ¢dopmare ¢
HCNO0JIb30BAHMEM HH()OPMALMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHIi

3HaTh: ®parmenrap | Henosnble Cdopmupona | ChopmupoBaH
- OCHOBHBIE HBIE NPECTABICH | HHBIE, HO | HBIE
TpeboBaHUs K MIpe/ICTaBJIeH | U 00 | comeprkalue | cuCTeMaTuyec
MH(POPMAIIMOHHO | UsI 00 | OCHOBHBIX OTJIEIbHbIE KHe
i1 6e30MacCHOCTH | OCHOBHBIX TpeOOBaHUAX | IPOOEIIBI MIpe/ICTaBICHH
pu padbore B TpeOOBaHUAX | K IpEJCTaBlCH | 5 00
JI00ANBHOM CeTH | K uHpopmanuo | us 00 | OCHOBHBIX
nHGOpPMAIIMO | HHOM OCHOBHBIX TpeOOBaHUSX
HHOH Oe3omacHOCT | TpeOOBaHUSIX | K
0e30macHOCT | W Ipu padote | K UH(POPMALMOH
U 1Ipu paboTe | B nHpopManuo | HOU
B r1o0abHOW | HHOM 0e301macHOCTH
I00aNbHOW | ceTn Oe3omacHoCT | mpu pabore B
ceTn U TIpu paboTe | r1o6ambHOR
B ceTH
rJ100aJIbHOM
ceTu
YMmern: @parmenrap | Hecucremar | B uenoMm | ChpopmupoBan
- OPUMEHSTH | HOE UYECcKoe yCIIEIIHOE, HOE  yMEHHue
WH(GOPMAIIMOHHO | MCIIOJIb30BaH | UCIIONB30BaH | HO MIPUMCHSITh
- ue yMeHHMH | ue  yMeHu#l | cogepikaiiee | MH(OPMAIOH
KOMMYHHKAITUOH | IPUMEHSTh | IPUMEHSTH OTJeNbHBIC HO-
HbIE TEXHOJOTHH | nHpopManuo | nHGOPMALIUO | TPOOETBI KOMMYHHKAITH
HHO- HHO- UCTIOIb30BaH | OHHBIE
KOMMYHHKAI] | KOMMYHUKAIl | U€ yMEHHUHU | TEXHOJOTHHU
VOHHBIC WOHHBIE MIPUMCHSITh
TEXHOJIOTUH | TEXHOJOTUU | HHPOPMALINO
HHO-
KOMMYHHKAI]
WOHHBIE
TEXHOJIOTUT
Baaaers OrcyrctBue | @parmentap | B LEJIOM | YCIEUHOEe U
- HaBBIKaMH | HAaBBIKOB HOE yCIIEIIHOE, CUCTEMaTH4eC
MOKCKa U | TIOMCKa U | BIAJICHUE HO KO€ BIIAJICHUE
aHam3a aHam3a HaBBIKAMHU HECHCTEMATH | HaBBIKAMH
uHpopmanud B | uHGOpMaMK | TOUCKA U | 4ecKoe MIOUCKA U
B aHaM3a BJIAJICHHE aHaJmn3a

Pedepar,
3aJaHHA
1ab0paTOPHBI
X pabor, TecT.




[Tnanupyemble
pe3yIbTaThl
OCBOCHHS
KOMITETCHITHH
(MHAMKATOPBI
JOCTHIKEHUS
KOMITCTCHITHH )

YpoBeHb OCBOEHHUS

«HEYIOBIICTBOPH
TEJIHLHO»
MUHHUMAaJTbHBIN
HE JJOCTUTHYT

«YHOBJIETBOPH
TEITHHOY
MUHUMAJTbHBI

(TIOpOTOBBIIA)

«XOPOTIIO»

N CpeIHHI

"

«OTIINYHO»
BBICOKHUH

Ouenoynoe
CPEICTBO

rI100aIbHBIX
ceTsax
TPY/JIOBbI€e
JelCTBHUA:
AHamm3  HOBBIX
HOPMAaTUBHBIX
JOKYMEHTOB B
obactu
TEXHUYECKOTO
KOHTPOJIA
KayecTBa
MIPOTYKITHH
(A/03.5)
O6paboTka
JaHHBIX,
MOJIYYCHHBIX TIPH
HCIBITAHUAX
(A/04.5) Yuer u
CHCTEMAaTHU3aLH
JTAHHBIX 0
(hakTHIECKOM
YpPOBHE KayecTBa
[I0JIy4aeMoi
PO TYKITHH
(A/01.5)

rJ100aJIbHBIX
CeTAX

uHpopmaruu

B

ri100aJIbHBIX
ceTax

IIOHCKa
aHaJIku3a

B

CCTAX

HaBbIKaMH

u

uHpopMauu

ri100aJIbHBIX

uHpopmaruu
B TIJI00QJIBLHBIX
CeTIX

7.3 TunosbIe

KOHTPOJbHBLIC

3aJaHuA

HJIA

HHbIC

MaTepHuaJbl,

HeoOXoaAMMBbIe JI OLEHKH 3HAHUM, YMEHHUI, HABBIKOB, XapaKTEePH3yUIUX
ranbl popMUPOBaAHUS KOMIIeTeHUHH B mpouecce ocsoenust AOIIOII BO

IIpumepsnl 1a60paTOPHBIX padoT

JIABOPATOPHAS PABOTA Nel

«ONPEJEJEHUE CPEJHEN TEINIOEMKOCTH

BO31YXA»

1 HEJIb PABOTHI

DKCIEpUMEHTATIBPHOE OTMpEeICHHE CpeaHe OOBEMHOW TEIJIOEMKOCTH B Tpollecce MpHu
MOCTOSIHHOM JIaBJICHUH.

2 3AJIAHUE




2.1 Omnpenenuth ¢ TMOMOIIBIO 3KCIEPUMEHTAIBHONH YCTAaHOBKH CPEIHIOID OOBEMHYIO
TEIIOEMKOCTh BO3/lyXa MPH MOCTOSHHOM JaBJIEHUU B MHTEpBaJie TEMIEPATyp OT KOMHATHOM 10
50°C.

2.2 Bpl4uCIUTH CpeHUE MACCOBbIE W MOJISIPHBIE TEIJIOEMKOCTH BO3AyXa B Ipolieccax IMpHU
P=const u V=const u comocTaBuTh X ¢ TAOJMYHBIMH JAHHBIMHU.

2.3 PaccuuTaTh cpeHMI MOKa3aTeab aauadaTsl 11 BO3AyXa.

2.4 OnpenenuTs C MOMOLIBIO OJYyYEHHBIX TEIJIOEMKOCTEN U3MEHEHHUE PHTAIIBIINU U BHYTPEHHEN
SHEPruu B MpoIlecce MpHU IMOCTOSHHOM JAaBlieHUU. Berumcnuth paboTy, mMmpoliecca, COCTaBUTH
PHEpreTUYecKuii Oananc mpouecca.

3 TEOPETUYECKMUE ITOJIOKEHUA

Coo0menne Telry TEmIOThl B KAKOM-JIMOO MpoIlecce BBI3BIBAET M3MEHEHUE €r0 COCTOSIHHSA, B
YaCTHOCTH, Temrieparypbl. [loaToMy 0 KonnyecTBe MOABEACHHON PHEPruu B (opMe TEIUIOTHI
MOYKHO CYIMTb O U3MEHEHHUI0 Temiieparypsl, T.e. AQ=CdT. OTHoIIeHHEe KOIUYECTBA TEIJIOTHI
AQ, coobiraemoii Tey npu 6€CKOHEYHO MajIOM U3MEHEHHH €r0 COCTOSIHUS, K COOTBETCTBYIOILIEMY
U3MCHEHHIO TeMItepaTypbl 0 THa3bIBAOT HCTHHHOW TEIIOEMKOCTBIO Teja

AQ

= (1)
dT

TGHHOGMKOCTB, OTHECCHHYIO K CIMHUILIC KOJIMYECTBA BCIICCTBA, T. €. K CAUHUIIC MACChL (1 KI‘) TCIa,

Ha3BIBAIOT yJeNbHOH TeroemMkocTbio(c),Jox/(kr [1 K);
dq

c, =|—
dt

B oOmiem ciydae MCTHHHAs TEIUIOEMKOCTbB, i€ 4epe3 X O00O3HA4YeH TOT MapamMeTp, KOTOPBIHA

COXpaHsieTCs MMOCTOSHHBIM B JAHHOM IpOLIecCe.

TemnoeMKoCTh 3aBUCUT OT TeMiieparypsl. IIpu HeOobIIOM npesesie 3MEHEHUs TeEMIIEpaTyphl, a

Takke B MPUONIKEHHBIX pacyeTrax 3aBUCUMOCTBIO TEIJIOEMKOCTH OT TeMIlepaTyphbl

peHeOperaloT U NMPUHUMAIOT €€ YCPEJHEHHOE IOCTOSIHHOE 3HAa4y€HHE B JaHHOM HHTEpBaje

Temmeparyp. TemmoeMKocTh Tena, COOTBETCTBYIOIIYI0 U3MEHEHHUIO TeMIepaTyphl Ha KOHEUHYIO

BeIMUMHY [t = t2 — {1,Ha3bIBAIOT CpeHEN TEMIOEMKOCThIO JAHHOTO MpoLecca

b _ Q. (2)

E -t

rJie (1-2 — KOJMYECTBO TEMIOThI, MOABeAeHHOH K 1 kr, 1 M3 MM KMIOMOIIO BelecTBa B JaHHOM

nporecce.

B 3aBucumoctu ot croco0a 3a7jaHus €MHULBI KOJIMYECTBA BELIECTBA PA3INYalOT TEIIOEMKOCTh

MaccoBYI0, 00bEMHYIO U MOJIBHYIO.

X

T

o t,
TemoemkocTh 1 KT raza wiM rnapa Ha3bIBae€TCsl MaCCOBOM M 0003HauaeTCst c|t kJx/(xr-K)
1

Tennoemkocts 1 M3 raza wim mapa, OTHECEHHOTO K HOPMAIbHBIM (U3HUECKUM ycnoBusM HDY,

. ! Jt
Ha3bIBaeTCs 00BEMHOM M 0003HaYaeTcst © Wi ¢ |t2 , KJIx/(vm3-K)
1

v t
TennoemMkocTh 1 KHMIOMOIIS ras3a WU I1apa HA3bIBACTCA MOJIBHOU U 0003HayaeTcs MCx HIIN UC |,[2
1

k/Ix/(xkmonb-K) Mexy STUMH TETJI0EMKOCTSIMU CYIIECTBYET 3aBUCHUMOCTh

c. =c. -V, =Hx , KJIx/(xr-K) 3
u

X X 0

rie V — yaenbHbIi 00beM Taza wiu napa npu HOY, m¥/xr.
CBsi3p MEXIy HCTUHHON TETUIOEMKOCTBIO Cx B JTAHHOM TIPOIIECCE M CPEIHEH YCTaHaBIMBACTCS
COOTHOIIIEHUEM

ty
. =ch dt (4)

ty _ X
2 t1 t

XT



OOBIYHO CpeHNE TEIUIOEMKOCTH B Ta0JIMIaX Al0TCs B MHTEpBaje Temrneparyp ot 0 go t°C, Toraa

t
CpEIIHsIs TEIUIOEMKOCTD C, | ° B 33JaHHOM HMHTepBaiie Temreparyp t1, t2 MoxkeT ObITh OmpeeieHa

t

clenyromumM oopa3om:

t, ty
t, CXO .tZ_CXO.tl
L= . ()
2 1

XT

4 METOJIUKA DKCITEPMUMEHTAJILHOTI'O
WCCJIEJJOBAHUS

B ocHOBe dKCIIEpUMEHTAILHOTO HCCIIEA0BAHUS JIKUT METO/ IPOTOYHOTO KaJIOPUMETPA.
M3MeHeHrne TeIUIOEMKOCTH HEBO3MOKHO MTPOU3BOJIUTH B KAJIOPUMETPE HEMPOTOYHOTO THIIA, TaK
KaK Macca HCCIEIyeMOTo Ta3a, 3aloJIHAIOLIETO0 KaJOPUMETp, MOJIydaeTcsi HEOOJbIION M Mpu
MOJIBE/ICHUU K HEW TEIUIOTHI OOJIbIas 4acTh €€ YXOAHWT Ha TEIUIOBBIC MOTEPH M HArpeBaHUE
JeTanel kamopuMeTpa. B mpoTOYHOM KaJlopUMETpe ITHX MOTEPh MEHBINE, TaK KaK B CAHMHHILY
BPEMEHU MPOKAYMBACTCS 3HAYMUTENIbHAS Macca ra3a, pa3orpeB yCTAaHOBKM HE YYHMTBHIBACTCS U
HU3MCPCHUA IPOBOJUT ITPU CTALIMOHAPHOM PCIKUME.
PacueTHoe ypaBHEHHWE MJIsi ONpEICNeHHs] CpelHEH OO0bEeMHOW TEIUIOEMKOCTH BO3AyXa MpH
MOCTOSTHHOM JIaBJICHUU MOXKET OBITh 3aMMCAaHO CIAEAYIOIMUM 00pa3om
o =389 K ©6)

Plty VOAt

rae Q — TerIoBoii MOTOK, IMOABOJAUMBIN K BO31AyXY, BT,

At _ pa3HOCTh TEMIIEpaTyp Ha BXOJIE U BBIXOJIE B Kanopumerp, °C;

Vo — pacxoj Bo3ayxa uepe3 KaJopuMeTp, IPUBEACHHBIN K HOPMAIbHBIM (DU3HUECKUM YCIIOBUSIM,
3

M°/4.

5 OKCIIEPUMEHTAIJIBHAS YCTAHOBKA

OCHOBHBIMU 3JIEMEHTOM 3KCIEPUMEHTAILHOW YCTAHOBKH SIBJISI€TCSI NMPOTOYHBIA KalOpUMETp
(pucyHok 1). OH COCTOUT U3 CTEKISTHHON TPYOKH, B KOTOPOW CMOHTUPOBAH 3JIEKTPOHArpeBaTeb
5. JI1s1 yMeHbIIEHHS [TOTEPh TEIUIOTHI B OKPYKAIOLIYIO CPEy KOJIOPUMETP OKPY>KEH CTEKIISTHHON
00010uKoii 4. Bo3myx M3 MpOCTpaHCTBA MEXTY KOJTOPUMETPOM M O0OJIOUKOM YIaJIeH.
ITocTosiHHBIN pacxo/ BO3ayXa Yepe3 KOJIOPUMETp co3aaeTcs nblaecocoM 2. MccnenyeMslil Bo3ayx
3acachIBaeTCsl W3 IMOMEILEHUsl J1abopaTOpUH, HPOXOJUT dYepe3 poTaMeTp 3 U IbUIECOCOM
BbIOpachIBaeTCsl Hapyxy. TemmepaTypa Ha BBIXOJE 3aMmepsieTcs C IOMOIIBI0 XpPOMEb-
antomeneBoi Tepmonapsl 1. Tepmonapa noaxiovaercs K MUJUIUBOIBTMETPY.

YcTaHoBKa MOJIKIIOYEHA K ceTH ¢ HanpsbkeHueM 220 B. Cuna Toka B Lienu 3JeKTpoHarpeBaTens
U3MEpsieTCsl aMIEPMETPOM, HANpsHKEHHE Ha 3aXUMaX >3JIEKTPOHArpeBaTessl pPeryaupyeTcs
PETyJIATOPOM HAIPsDKEHUS 6 M U3MepsIeTCsl BOIbTMETPOM.

6 IIOPAIOK ITPOBEJIEHA OKCIIEPUMEHTA

6.1 Bemmucats B O6maHK oTdera mo jabopaTopHoil paGore menb paboThl, 3aJaHHe, KPaTKYIO
METOJUKY MPOBEACHUS SKCTIEPUMEHTA. 3aroTOBUTH TaOIHUILy AJIs 3anucell moka3zaHui npudopa.
6.2 BKIIOUMTH NBUIECOC U DJIEKTPOHArpeBaTeNb. Y CTAaHOBUTH 33JaHHOE IpENojaBaTelieM
HAIPSPKCHUE 1JIA TPOBCACHUA IIEPBOTO PEIKHUMA.
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Pucynoxk 1 — YcranoBka ajist onpeesieHus CpeaHen
TEIIOEMKOCTH BO3/1yXa

6.3 Ilocne AOCTHXKEHMsI CTALlMOHAPHOIO pEXHMMA, O HACTYIUIEHMM KOTOPOIO CYyIAT II0
IIOCTOSTHCTBY IIOJIO’KEHUSI CTPEJIKM MUJUIMBOJIBTMETpA (MO HCTeYeHUH 4-5 MUHYT), U3MEPUTH
IIOKa3aHus BO3yXa 110 [TOKa3aHUsSM aMIlepMeTpa U BoJbTMETpa. C MOMOIIBI0O MUJUIMBOJIBTMETPA
cenaTh TPU 3aMepa TEpMOIaphl ¢ UHTEPBAJIOM B 3 MUHYTHI C 3allMChbIO 3Hau€HUs B Tabnuuy 1.
W3Meputh TEMIIEpaTypy OKpPYKaIOLIEro BO3AyXa ¢ OMOUIbIO PTYTHOTO TEPMOMETPA.

6.4 YBenuuuTh MOIIHOCTh AJIEKTPOJIBUraTelIs Yepe3 5 MUHYT IIPOU3BECTH U3MEPEHUS HA BTOPOM
CTALIMOHAPHOM pPEXKHUME.

Tabmuna 1 — [lokazanust mprOOpoB 1 00pabOTKA IKCIIEPUMEHTATBHBIX TAHHBIX

Pacxoxn |TemioeMKOCTE

it t,

t, Ple,
klone | Kloie | Kl
MK |ke-K |ke K

TermoBoii morok Q, Bt
Temmepatypa Ha Bxoze t1, °C
Temneparypa Ha Beixoze tz, °C

[ToBTOpHOCTH
Cuita Toka |, A
HanpspxenueU, B

Pexxum
U1/MUH

2
o
=

7 OBPABOTKA OKCIIEPUMEHTAJIBHBIX JTAHHBIX

7.1 C momoImpi0 TpagyupOBAHHOW TaOIUIIBI TEPMOIIAP MO 3HAYEHHIO TEPMO-3.11.C. ONPEICTUTh
Pa3HOCTh TEMIIEpATyp BO3/lyXa HA BBIXOJI€ U BXOJI€ B KAJOPUMETP XOJOJHBIN crail TepMonapsl
HAXOJUTCS TPU TEMIIEpaType OKPYXKAIOIIero BO3AyXa, a pabouynii Ha BBIXOJE M3 KOJOPHUMETpa
MOJIOTPETOrO BO3TyXa.

7.2 Beruncnuth 00beM BO3AyXa, IPUBEIEHHOTO K HOPMAJIbHBIM (PU3NYECKUM YCIOBUSIM



V, =V; I;—T . _-::—O , (M%) (7)
0 T

rae Vr — o0beM Bo3ayxa, MPOXOASIIUN Yyepe3 KalopUMETp, 3aMEPEHHBII C TOMOIIBIO pOoTaMeTpa
B OTHOCHTEGHEIX €IMHUIAX U MEePEBENISHHBIH B M°/4 C TIOMOIIBIO TAPHPOBOYHOTO TpaduKa;
Po, To — naBienue u TemmnepaTtypa npyu HOpMaIbHBIX PUINYECKUX YCIOBHIX

Po=760 mm pr. cT. ; To=273K
Pr=751,5mm pr. cr. ; T1=290,45 K-naBiaenue m Temmeparypa, MpuU KOTOPHIX OBLI MOJydYeH
TapUPOBOYHBIN TpaduK.
7.3 BIUUCIUTH CPEAHIO OOBEMHYIO TEIIOEMKOCTH, Mo (opmyie (6), mpuHUMAas TEIUIOBOM
MOTOK paBHBIM MOIIHOCTH 3JieKTpoHarpesarens Q=I-U, Br.
7.4 OnpenenuTh BEIMYUHY CPEJHENH MAaCCOBOM TEINIOEMKOCTH MPU NOCTOSSHHOM JaBJICHUU

c,|” 22,4
=2 xJIx/(xrK) (8)
n

t

Plt,

rae 22,4 — o0beM KIIIOMOJIA UieaabHOTo ra3a npu HOY, M>/MOJIB;

1 — Macca kutomodst. J{ist Bo3ayxa p=28,97kr/Mob
7.5 PaccuuTaTh CpeHIOI MAacCCOBYIO TEIJIOEMKOCTh MpPH IMOCTOSSHHOM OOBEME B TOM XKe
WHTEpBaJie Temreparyp. Tak Kak B JAHHOM CIIy4ae BO3AyX IO CBOUM CBOMCTBaM BeChbMa OJIM30K
K. UJCabHOMY Ta3y, TO CBS3b; MEXKY TEIUIOEMKOCTSIMH BbIpaxkaeTcsi hopMyIoit Maiiepa

c |’ Iz —R xJIx/(kr-K) 9)

v

:Cp

4

rae R-razoBas mocrostaHas 1uist Bo3ayxa, R=0,287 kJx/(kr-K).

7.6 BpIUnCIIUTh BETUYMHY TTOKa3aTessl aquadaThl IS BO3IyXa

t

=l (10)
=

Utl

7.7 Onpez[eJme N3MCHCHHC DHTAJIBIINN BOSI[YXEI B IIpOoHECCC IIpU IMOCTOAHHOM OAaBJICHUH
t

" (t, —t,) ) (1)

1

YucaeHHO AIpaBHO KOJHYECTBY TEIUIOTHI, MOJBEACHHON K Ka)XJIOMy KHJIOIpaMMy BO3/1yXa B
n300apHOM Ipo1ecce, T.€.

Ai:cp

Q= Al
7.8 Bruruncaute naMmenenue BHyTpeHHefI OHEPIUU BO31yXa B IAHHOM IIPpOHECCe
Au =c,|? (t, —t,) Kb/ (kr) (12)

7.9 PaccuntaTh paboTy raza B ©300apHOM Mpoliecce.

I=R(T2-T1) xJIx/KT.
7.10 CoctaBuTh 3Hepreruueckuii Oamanc mpormecca (=Au+l k/Dx/kr. Onpenenuts HEBsI3KY B
HPOIIEHTaX.

OTYET I10 PABOTE

OT4eT 0 BHIIOTHEHHOH paboTe JOMKEH CONEePKATh:
1 Llens paboThl, 3a0aHKE.
2 MeToauKy 9KCTIEpUMEHTAIBHOTO ONPEIeTICHHS TeIJIOEMKOCTH.
3 Pucynok 1 u Tabnumy 1.
4 O6paboTKy pe3ylbTaTOB IKCIIEPUMEHTA C HEOOXOIMMBIMH pacueTaMHu.
5 ComocTaBiieHHE PE3yIhTAaTOB SKCIIEPUMEHTA C TAOTUIHBIMH JIAaHHBIMHU.

KOHTPOJIBHBIE BOITPOCHI

1. Jatb onpeneneHre MaccoBoid, 00bEMHON U MOJIbHOW TEIIIOEMKOCTEH.



2. Kaxkoit 00beM ra3a UMEIT BBHY, TOBOPS 00 00BbEMHON TeroeMKocTu? B kakux enuHuIax
MU3MEPSIOTCA TETIOEMKOCTH?

3. Kakas ¢yHKIMOHaIbHAS 3aBHCHMOCTH IOJIO)KCHA B OCHOBY M3MEHEHHUS TEIUIOEMKOCTH OT
temriepatypbi? [TokazaTs rpadyuuecku 3aBUCUMOCTD TEINIOEMKOCTH OT TEMITEPaTypHhI.

4, Yro Takoe UCTUHHAS TEIIOEMKOCTE?

5. Jlate ompenenieHne cpeaHei TETUIOEMKOCTH.

6. Hamwmcats ypaBHEHHE KOJUYECTBA TEIUIOTHI YePE3 CPEIHIOI0 TETNIOEMKOCTb.

7. Kak ompenenuts, CpENHIO TEIUIOEMKOCTh B MHTEpBajie OT { 10  mosp3ysce Tabiauamu
terioemkocTedt ot 0 10 t rpagycos Llenbcus?

8. UTo Takoe TEMIOEMKOCTh MPU IMOCTOSHHOM OOBEME M TEIUIOEMKOCTh IIPH IMOCTOSHHOM
naBjeHun?

9. TloueMy, TEIJIOEMKOCTh ra3a MPH MOCTOSHHOM JIaBJICHHH BCerAa OOJIbIIE TEIJIOEMKOCTH TTPH
IIOCTOSSHHOM 00BbeMe?

10.Kakast cBsi3b MeXAy TEIUIOEMKOCTSIMU TPU TOJBOJE TEIUIOTHI K Ta3y IPH IOCTOSHHOM
JABJICHUH U MOCTOSHHOM 00BbeMe? OOBICHUTH CMBICI BCEX BEJIWYWH, BXOSIIMX B YpaBHEHUE
Maiiepa.

JIABOPATOPHAS PABOTA Ne2
«ONPEAEJIEHUE KOOOOUIIUMEHTA
TEIVIOITPOBOJHOCTH CBIHIYYET'O MATEPUAJIA»

1 EJIb PABOTBI

Llenbro paboOTHI SIBIISICTCS IKCIIEPUMEHTAIILHOE OTpeiesieHue K03 (UImeHTa TerionpoBOIHOCTH
MaTepuaia MeTOJI0M TPYOBHI.

2 3AJIAHUE

2.1 OnpenenuTs SKCIEPUMEHTATBHO KOA(P(GUIIMESHT TeIUIONPOBOJHOCTH IS IBYX CTAllMOHAPHBIX
PEKUMOB.
2.2 HaiiTi aHaTUTHYECKYIO 3aBUCUMOCTh KOA((PHUIIMEHTa TETUIONPOBOIHOCTH OT TEMIIEPATYPHI.

3 OCHOBHBIE TEOPETUYECKUE ITOJIOKEHUA

SlBneHre TEMIOMPOBOJHOCTH TPEJCTABIsAET COOOM MPOIECC PacHpOCTpPaHEHUsI TEIJIOBOM
SHEPTUHU, NMPU HEMOCPEACTBEHHOM CONPHUKOCHOBEHUHU OTAEJIbHBIX YACTHI] TEJA WIH OTIAEIbHBIX
TEJ, HMMEIOIUX pa3IMYHbIle TeMIepaTypbl. TemIonpoBOJHOCTs OOYCIIOBIIEHA JBUYKEHHUEM
MUKPOUYACTHI] BemlecTBa. [Ipu 3TOM B razax mepeHoc SHEPrUH OCYIIECTBIIeTCA yTeM AU dy3un
MOJIEKYJI U aTOMOB, a B KUJKOCTAX U B TBEPABIX TelaX — AUAJIEKTPUKAX MyTEeM YIPYTUX BOJH, B
MeTamnax — mnyreM auddy3ur cBOOOIHBIX AJIEKTPOHOB. COrIacHO-OCHOBHOMY 3aKOHY
TETJIONMPOBOJHOCTH — 3aKOHY Dypbe IUIOTHOCTh TEIJIOBOTO TMOTOKAa (KOJIHMYECTBO TEIUIOTHI,
mpoluieniee B €IWHUIYy BPEMEHHM 4Yepe3 €IUHUIly H30TEPMUYECKOW MOBEPXHOCTH) MPSIMO
MIPOTOPIIMOHAIBPHA TPAJUECHTY TEMIIEPATYP.
q = —Agradt , Br/m? (1)

rae A — K03 GUIMEHT TPONMOPIIMOHATEHOCTH, Ha3bIBaeMbIH KOY(PHHUIIUEHTOM TETIOTPOBOTHOCTH,
B1/(M-K), koTopblil sBiseTcss (U3NYECKUM IMMapaMETPOM BEIIECTBA, XapaKTEPU3YIOIINM €ro
CIIOCOOHOCTh MPOBOAWTH TEIJIOTY. YHCIEHHO KOY(POUIIUEHT TETUIONPOBOIHOCTH pPaBeH
KOJIMYECTBY TEIUIOTHI, MPOXOJASIIEMY B €IUHHUIY BPEMEHU 4Yepe3 €IMHMIY HM30TePMUUYECKON
MOBEPXHOCTH TpH yciouu gradt=1.

TemmnepaTypHbIil TpaJUeHT SBISETCA MEPOW HMHTEHCUBHOCTHM W3MEHEHHUs TeMIepaTrypbl B
HaIpaBJIE€HUU TI0 HOPMaIM K HW30METPUYECKON TOBEpPXHOCTH. HampaBieH OH B CTOpOHY



BO3pacTaHus TeMIlepaTypbl. UMCIEHHO paBEeHIPOU3BOAHOM OT TEMIIEpaTypel IO 3TOMY
HaIIpaBJICHUIO

Atj_dt

radt = lim| — |= — 2
J (An dn @)

3Hak MUHYC B 3akoHe Dypbe yKa3blBaeT Ha TO, YTO TEIIOTA MEPENaeTCs B HaIpaBICHUU
YMEHBLIEHUS TEMIIEPATYPBHI.

4 METOAMKA SKCITEPUMEHTAJIBHOI'O
OINPEAEJIEHUA KOOODOUITNEHTA
TEINIOITPOBOJHOCTHA

[Ipu ompenenennn kod3duIMEHTa TEIUIONPOBOAHOCTH MAaTEpUANOB METOAOM  TPYObI
UCCIIEIyeMOMY MaTepuainy NpuaaT (GopMmy muiauHIpuyeckoro cios. Ilpu cranmoHapHOM
TEIJIOBOM peKuMe KOA(p(GULMEHT TEIIONPOBOJIHOCTU onpeensierca u3 GopMylibl TEIIOBOTO -
IIOTOKA, IIOJIy4€HHOM U3 3aKkoHa Pypbe I NWIHHIPUYECKON CTCHKH
- Q-2.3Lg(d,/d,)

2nl(te, —te,) 9
riae |- amuHa TpyObI, M;
A — ko3 urmenT remonpoogHocTH, BT/(M-K);
d2, d1 — BHYTpEHHHUI 1 HAPYKHBIN TUAMETPHI UITUHIPUIESCKOTO CIIOS MaTepUalia, M;
tc1, tc2 — cpenHMe TemnepaTypbl BHYTPEHHEH U HAPYKHOM MOBEPXHOCTH cios MaTepuana, °C.

Br/(m-K) 3)

5 OKCIITEPUMEHTAJIbHASL YCTAHOBKA

Hccnenyembrit MmaTepuan 4 (pUCYHOK 2) (KBapIlEeBBIN MECOK) HAXOAUTCS, B IPOCTPAHCTBE MEXKIY
TpyOamu 2 u 3. Bo BHyTpeHHe# TpyOe pacmoiokKeH dIEKTpoHarpeBarTesb 6, TETIOBOM MOTOK OT
KOTOpPOro TepefaeTcs uepe3, BHYTPEHHIOW TpyOy, cloil marepuana M HapykHYIO TpyOy B
OKpykarIyto cpeny. [Ipu ycraHoBuBmieMcs: (CTallMOHAPHOM) PEXKUME 4Yepe3 KaKIbld CIION
MPOXOUT OJHO U TO K€ KOJUYECTBO TEIIOTHI, KOTOPOE OMPEAESIOT MO MOKa3aHUAM BaTTMETpA.
[TorpebnsieMass MOIIHOCTb PETyIHUPYETCs PEryasaropoM HampsbkeHus 1. bmaronmapst xopomemy
KOHTaKTy CBIIIy4yero Marepuasa ¢ TpyOaMH, MOXHO CYHMTaTh, 4YTO CONPHUKACAIOIINECs
MOBEPXHOCTU MaTepuasa M Tpy0 MMEIOT OJAMHAKOBYIO TeMIIepaTypy, KOTopas HU3Mepsercs C
MOMOIIIBI0  XpPOMEIb-aJIIOMENIEBbIX TepMonap S5, 3a YEKaHEHHbIX B IIOBEPXHOCTH TPYO.
Onextpoasmxkyiyto cuiy (3C) B TepMonapax U3MepsSOT MUJUIUBOIBTMETPOM, MOIKIIIOYAS K
HEMY TEPMOIIAPbI IOOYEPEAHO C IIOMOILBIO MEPEKITHOYATES.
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Pucynok 2 — YcraHoBka 1 onpenencHus
ko3 uImenTa TErIoNpPOBOTHOCTH
6 IIOPAIOK ITPOBEJIEHA OKCIIEPUMEHTA

6.1  Bemucars B OyiaHk oTueTa 1o J1abopaTopHOI paboTe 1enb padoThHI, 3aJaHue, KPATKYIO
METOJIUKY MpOBeAeHUs dKciepuMeHTa. [1oAroToBUTh TabIuIly 1S 3alMCH TTOKa3aHui mpubopoB
(Tabnuma 2).

6.2  Ilo moka3aHuio BaTTMETpa 3allMCaTh MOLIHOCTh AJIEKTPOHATPEBATENS], COOTBETCTBYIOLIYIO
IIEPBOMY CTAl[MOHAPHOMY pEXHUMYy (YyCTaHOBKA BKJIIOYAETCS IIpernojaBaTesieM [0 Hadaja
3aHATHUR).

6.3 IlepexmouaTeneM BKIIOYATh TIOOYEPETHO BCE TEPMOIIAPHI U (PUKCUPOBATH IS KAXKOU U3 HUX
3HadyeHne DJIC 1Mo MUJUTMBOJIBTMETPY € 3aIUCHIO MX 3HAYCHUH B TaOymIle. 3aMephl MPOU3BOIUTH
C MHTEpBaJaMHu B 3-5 MUHYT /10 TeX 1op, noka BeimmunHa J/IC ams ka0l TepMonapsl He Oyaer
U3MEHATHCA BO BPEMEHHU, UTO CBHUJIETEIBCTBYET O HACTYIUICHUH CTAI[MOHAPHOTO PEKUMA.

6.4 Ha craiimonapaom pexxume caenath TpH 3amepa I/1C mo npubopy 11 Kax 101 TepMonapsl ¢
MHTEpBaJlaMU B 5 MUHYT U 3allUCaTh B COOTBETCTBYIOLIUE rpadbl TAOIUIIBL.

6.5 V3Meputh TEpPMOMETPOM TEMIIEPATYPY OKPYIKAIOIIETO BO3yXa BOJIM3H OT YCTAHOBKH.

6.6 IlokazaTh pe3ynabTaThl 3aMEpOB MPEMOJABaTEeNI0 M C €ro paspelieHus MEePeKIYHUTh
YCTaHOBKY 2-1 peXUM, YBEJIIMYUB € IOMOILBIO PErYIISITOpa HApsyKEHUs | MOIIHOCTh HarpeBaTelis
Ha 20-47 Bt. DxcriepuMeHT poBOAUTH uepe3 25-30 MUHYT B TOH K€ MOCIEA0BATEIbHOCTH.

7 OBPABOTKA SKCIIEPUMEHTAJIBHBIX TAHHbBIX

7.1 o rpagupoBouHOif TabnuIe Tepmonap onpenenuts 3/C, COOTBETCTBYIOIIYIO TeMIIepaType
OKPY’KAOIIETo BO3AyXa, YTOOBI C/ENIaTh MOMPABKY HA TEMIIEPATYPY XOJOIHBIX CIIAeB TEPMOIIAP
HAXOJSIIUXCS MPU TEMIIEpaType OKpyXkaromiero Bo3ayxa. ['pagupoBounas Tabmuma paccuMTaHa
Ha TEMIIepaTypy XOJIOJHBIX craes, paBHyto 0°C.

7.2 Onpenenuts cymmapubsie DJIC E1, Eout.a. cknangeiBas B Tabnuie Ui Kaxao0d TepMonapbl
OJ1C no npubopy ¢ IJIC, COOTBETCTBYIOIIEH TEMIIEPATYPE OKPY>KAIOIIETO BO3/1yXa.

7.3 Ilo rpagupoBOYHON Tabivile HAWTH TEMIIEpPAaTypbl B MeECTax 3a YEKaHKW TepMorap IO
3HaueHusIM cyMMapHbix DJIC.

7.4 BeIYMCIIUTH CPEeTHUE TEMIIEPATYPbl TOBEPXHOCTEH HCCIEAYEMOTO CIIOS.

7.4.1 Cpennssi, TeMnepaTrypa BHyTpEHHEH TOBEPXHOCTH CIIOS

t -+t 4+t
t. = 1 2 3 ,OC.
Cl 3
7.4.2 CpenHas TeMIiepatypa HapyKHOH TOBEPXHOCTH CIIOS
tl 1 +tl 1 +tl 1
tcz — 1 32 3 ,OC.
7.5 OnpenenuTh CPEAHIOI TEMIIEPATYPY UCCIEAYEMOTO CIIOsT
t,+t, o
tC = % y C

7.6 Beranciuth K09 (GUIMEHT TeTIONPOBOAHOCTH A 110 popmyrie (3), mpuHUMAast

Q=N Brt; d1=0,025 m; d2=0,05Mm; I=1 m
7.7 Tlonmy4yenHsie 3Ha4YCHHS A ¥ {c 3amucaTh B TaOIHILY.
7.8 IToctpouth rpacduk 3aBucumoctd A=f(tc). [lo ropu3oHTaNM OTIOXKHUTH B BBIOPAHHOM
Macirade cpennue temreparypsl cios (tc, °C), mo BepTUKaIu COOTBETCTBYIOIIME UM 3HAUEHUS
KO2()PUITMEHTOB TETUIONPOBOTHOCTH.
7.9 OnpenenuTh aHATUTUYECKYIO 3aBUCHUMOCTh KOd(HIMEHTa TEerJIONpPOBOJHOCTH  OT
TEMIIEPATYPhI, KOTOpas JIJIsl H3OJSAIUOHHBIX U IMOPUCTBIX MATCPUAIOB TIOJUUHSICTCS JIMHCHHOMY
3aKOHY, U OMUCHIBAIOTCS YPaBHEHHEM

A=A, (1+bt) 3)



rzae Ao— KoappuImeHT rerionpoBogHocTH npu 0°C;

b— mocrosiHHas, ompeaensieMas SKCIePUMEHTATBHBIM MTyTEM.

Bennuuny Ao onpenenuTh mo rpaduKy mocie 4ero u3 ypaBHeHHs (3) OnpeAenuTh 3HAYCHHE
IIOCTOSIHHO# D, B3S5IB U3 9KCIIEpUMEHTA 3HAYCHHUE tc M COOTBETCTBYIOIIEE €My 3HAUCHHUE A.

7.10 ITonydennble 3HaueHHUST KOX(PQPHUIMEHTOB TEIJIOMPOBOIHOCTH CPABHUTH C TaOIMYHBIMU
JAHHBIMH.

Ta6mmma 2 —MccnenoBanue K03 GUIMEHT TEMIONMPOBOHOCTH

Pexxumer

OmnpeneneHus BETMYUHBI & E CE 1 ‘2 ‘3

8 % = 3amepsl
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CymmapHnast 2/1C
(E"m3+Es)
Temneparypa
MOBEPXH. TPYyOsI (omp.
1o BelL. E'3)
Koadpdunment
TEIUIONPOBOAHOCTH A —=
HCCIIEyeMOro MaTepuasa
Cpennsist TeMiieparypa
HCCIIEYEMOTO CIIOSI

E"3 |[MB

—

||3 oC

OTYET I10 PABOTE

OTueT 1o BBHINOIHEHHON paboTe TOKEH COJePKATh:

1 Llens paboTHI.

2 Onucanue METOAMKY orpeneeHus K03 PHuIrenTa TeronpoBOHOCTH.

3 Pucynok 2 u tabnuity 2.

4 Pe3ynbTaThl 00pabOTKH YKCIIEPUMEHTATBHBIX TAHHBIX.

5 I'padux A=f(tc).

6 ConocraBiieHuE pe3ylbTaTOB AKCIEPUMEHTA C JIMTEPATYPHBIMU JAHHBIMU.
KOHTPOJIBHBIE BOITPOCHI

1.KaxoB ¢usnueckuii cMbIC KO3 PUIIMEHTA TeIIONPOBOIHOCTU? BrIBEIUTE €ro pa3MepHOCThb U3
3akoHa Dypee.

2.ChopMynupyiTe OCHOBHOM 3aKOH TEIUIONPOBOAHOCTH Dyphe U TNPUBEOUTE, €ro
MaTeMaTHYECKOE BBIpaKCHHUE.

3.Yto Takoe TeMmIepaTypHOE IoJie, 30TEPMUUECKHIE TOBEPXHOCTH, TEMIEPATYPHBINA IpaglueHT?
4.JlaiiTe TpagUECKyI0 HHTEPIIPETAIMIO TEMIIEPATYPHOTO IPAIHEHTA U TETIOBOTO TTOTOKA
5.006bscHuTe, IOUeMy B dopmyie 3akoHa Oypbe B nuddepeHmanbHoil opMe B IpaBoi 4acTH
MMeeTCs 3HAaK MUHYC?

6.Yto Takoe YCTaHOBUBIIMHCS M HEYCTaHOBMBILUICS TeIulOBble pexuMbl? IlpuBeaute
MaTeMaTHYECKOE BBEIPAKEHUE B 0OIIIEM BHJIE TEMIIEPATYPHOTO IOJIS ISl 00OMX CITydaes.
7.Ilouemy mopucTbie MaTepHuaIbl MMEIOT HU3KUN KO3((DUIIMEHT TEeTJIONPOBOIHOCTH?

8.Kak 3aBucuT K03 PUIMEHT TEMIONPOBOIHOCTH U3OJSILIMOHHOTO MaTepHala OT TeMIepaTypsl?
9. Onummre cxemy NpruOOPOB U MPUHIMIT ONpeeNeHUs] KOdPPHUIHEHTa TeMIONPOBOIHOCTH 110
METOy TPYOBI.

IIpumep Tecra

Nel

T &

I[J'ISI HACAJIbHOIO TIa3a HU3MCHCHUC o0bemMa B mnmponecce 1-2, I/1306pa)KCHHOM Ha Fpa(bI/IKe,
COOTBCTCTBYET COOTHOIICHHIO...



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

No2

OObeMHast TETUIOEMKOCTh 110 M3BECTHOW MaCcCOBOM TEIIOEMKOCTH BBIYUCIISICTCS IO (hOpMYIIE. ...

10O cA=clp
2 O cN=c*u
30 cMN=c/u
4 O cN=c*p

Ne3

VYpaBHenue Maiiepa il pealibHOrO ra3a UMEET BU/I...
1 O Cp-Cv<R

2 O Cv-Cp=R

3 O Cp-Cv=R

4 QO Cp-Cv>R

Ned

Ilox TeruioToi moHUMaeTcH. ...

O

2 (O pabota, coBepiiaeMasi TEpMOJMHAMUYECKOIN CUCTEMOM TP KOHEYHOM U3MEHEHHH ee 00beMa

croco6 oOMeHa PHepruei Mexy TepOMOAMHAMHUYECKON CUCTEMON U OKpY>Kalollel cpeioi,
CBSI3aHHBIN C HAJIMYUEM CHUJIOBBIX ITOJIEH U BHEIIHETO TABICHUS

3 O paboracwisi Bl HHanmytu B 1 m

croco0 oOMeHa 3Hepruei Mexay TepMOJMHAMUYECKON CHUCTEMOW M OKpYyKarolle cpenoif
4 O npu HEMOCPEJICTBEHHOM KOHTAKTE€ MEKAY TeNaMH, JYYHCTOM IIEPEHOCE DJHEPIHH, B
pe3ynbTarte XMMUUYECKUX peakluil Win npu (pa3oBbIX Mepexoaax

No5

COBOKYHHOCTL MaTCpHUAJIbHBIX TCJI, HAXOAANIUXCA B MEXaHNYCCKOM U TCIIJIOBOM B3aHMMOJEHCTBUH
APYT C APpYIOM U C OKPYKAOIMIUMHU CUCTEMY BHCIIHUMMU TECJIIaMU ITPEACTABIIACT....

1 O TepMOAUHAMUYECKYIO CHCTEMY
2 (O OAHOPOAHYIO TEPMOANHAMHUYECKYIO CUCTEMY
3 () TeIIou30JUPOBAHHYIO CHCTEMY

4 O U30JIMPOBAHHYIO TEPMOJUHAMUYECKYIO CUCTEMY

Neb6

MaccoBast TETI0eMKOCTb HI€aTHbHOTO ra3a Mo U3BECTHON MOJIBHOM BRIYHCTSETCS 10 hopMmyIe.... [ []
1 QO c=uc/p

2 O c=p/puc



30 c=puc/p
4 O c=W e

Ne7
Temmora, moaBeIcHHAs K IOTOKY pabdovero Teja u3BHE, pacXoyeTcs Ha ....

10

YBEJIMYEHHUE SHTANBIINU pabovyero Tena, MPOU3BOACTBO TEXHUUECKON pabOThl M yBEIIMUYCHHE

KMHETUYECKOW SHEPTUU MOTOKA

20 YMEHbILIEHUE SHTA/IBIKH pabouero Tena, MPOU3BOACTBO TEXHYECKOU PabOTHI U yBUIICUCHHE

KHUHETUYECKOM SHEPrUH MOTOKA

3 YBEIIMYECHUE SHTAIBIUM pPabOYero Teia M YBEJIWYCHHE SHTAJIBIMUM padouero Ttena M
O YBEJIUYCHUE KHHETUYECKON IHEPTUUU ITOTOKA

4 YBEJIMYEHUE SHTAIBIUHN pabouero Teja, MpOU3BOJICTBO TEXHUUIECKOH paboThl M yMEHBIIICHUE
O KMHETUYECKOW SHEPTUU MOTOKA

Ne8

T1 = 1000K, 7> = 100K, [J1 = 2 m%ke. B Touke 2 n300apHOro Mpolecca, MPeICTaBIEHHOTO Ha

rpaduke, yieabHbli 00BEM PaBEH ...

P $uMa
100 2 X
1 * !
I I
' L v
2 Mk
OtBe

0,2 (Oe3 yuera perucrpa)

N9
T $ K
100 — — — 1
W0k ——— 2
- 5
¥ o (1)

T1= 100K, T>= 10K, [J1 = 1 m%/ke, k = 2.B Touke 2 agmabaTHOTO TIpoIiecca, MPeCTABICHHOTO Ha
rpaduke, yneabHbI 00BEM paBEH....

Orae 10 (6e3 yuera peructpa)



Nel0

KonuuecTBO TEMIOTHI, MOJYYSHHOE TEJIOM, H pPaboTa, IPOU3BEICHHAS TEJIOM, 3aBUCST OT....
1 O xapakrepa TEpPMOIMHAMHYECKOrO Mpoiecca

2 (O 3amaca paboThI B TeJE

3 (O 3amaca TETUIOTHI U pabOTHI B TEJIE

4 (O 3amaca TerioThl B TEJIE

Nell

P % Klla
50 P — 2

10— 321

- vV
MYKT
71 =100 K. B Touke 2 M30XOpHOTO MpOIecca,IPeICTaBIEHHOr0 Ha Tpaduke , TeMreparypa paBHa
K

1 O T=500K
2 O T=100K
30 T=20K
4 O T=500C

Nel2

T 4K

200 [—o—»—0w

| w5 [LK(KrK)

i — — —

Ecnu xonuyecTBO TEMIOTHI, KOTOPOE MOJBOAMTCS B M30METpHUeckoM mporecce 1 -2 paBao 500
JIK/KT, TO SHTpOIHS B TOYKE 2 paBHA...

QTBe 7.5 (6e3 ydera peructpa)

Nel3
MaxkcuMaabHO BO3MOXHOE BIIArOCOAepKaHNue TOCTUTACTCS TPH ...

10O ¢=100%
2 (O B TOYKE IEpeceUeHUs JIMHUU TIOCTOSTHHOTO BJIAroCoJIepKaHus ¢ TuHueH ¢ = 60%
30 90=0%



40 ¢=50%

Nel4
P &

da3oBbIiii iepexo 1, n300pakeHHBIN HA PUCYHKE, COOTBETCTBYET....

Orse cyonmumanuu. (0e3 ydera perucrpa)

Nel5

Temmeparypa, 10 KOTOpPOW HEOOXOAMMO OXJIAXJIaTh HEHACHIIMICHHBIN BIAXXHBIA BO3IYX, YTOOBI
COJIEp>KaIIHiicsl B HEM MEPErpeThlil map cTajl HACHIIIICHHBIM, Ha3bIBAETCHL. ..

1 O xputHueckoi TemmepaTypou
2 O Ttemmeparypoii TOYKH POCHI

3 (O TtemmepaTypoi TPOWHOM POCHI
4 O abcomroTHON TeMIiepaTypoi

Nel6

P &

-V

PaGouee Teno (HanmpumMep, BOJSHOM map) (CM.pHUC.) COBEpIIIAET...
1 O xpyrosoii mpouecc (umkn) 1-a-2-6-1

2 (O HeoOpaTUMBIN KPYroBOM MpoIece

3 O oOpaTuMblii TEpMOJIHMHAMUYCCKUH TIporiece 1-a-2

4 O obpaTuMblii TepMOAMHAMHYECKU TTporecc 2-6-1

Nel7



*_EMH“:LRH

2

Ecmu Py =3*P2 ,v1=v2/3, To usmenenue suranbnuii [1Th=h; -h2 B mpomecce 1-2, mokazanHoM Ha
rpaduke, paBHo...

1 O ul+u2
200

3 O uz2-ul
4 QO ul-u2

-V

Nel8
P &

1
'xa\.
2
Ecmu P1 =3*P2 ,v1=v2/3, To usmenenue suraneimii [1Th=h; -hy B mpomecce 1-2, mokazanHoM Ha
rpaduke, paBHo...

Y

QTBe ul-u2 (6e3 yuera perucrpa)

Nel9

P &

Y

PaGora cxxatu B miporiecce 1-2 (cM. rpaduk) BeIUUCHSIETCS 1O GopMmyTIe. ..
1 O I=R*(T1-T2)/(k-1)

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

3 O I=P*(v1-v2)

4 O 1=P*(v2-vl)

Ne20



V3MmeHeHrne BHYTpEHHEW SHEpruu rasa B Mpolleccax, U300paKeHHbIX Ha PUCYHKE, BbIpa)kaeTcs
COOTHOILIEHHUEM. ..

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

Crtpykrypa pedepara:

1) TUTYNBHBIN JTUCT;

2) 1uIaH pabOTHI C YKa3aHUEM CTPAHUI] KXKIOT0 BOIPOCa, MOABONpoca (IIyHKTa);

3) BBeneHHE;

4) TEKCTOBOE U3JIOKEHHE MaTepHasa, pa30uToe Ha BOMPOCHI U MOIBOIIPOCHI (ITYHKTHI,
HNOJMYHKTBI) C HEOOXOJUMBIMHU CCBUIKAMU Ha MCTOYHHKH, HCIOJIb30BaHHBIE
aBTOPOM;

5) 3akiouYcHHE;

6) CHIHCOK MCIIOJIb30BAHHOM JIUTEPATYPHI;

7) TPUIOKEHUS, KOTOPBIE COCTOST U3 TAaOJIHUII, THarpaMm, rpaguKoB, PUCYHKOB, CXEM
(HeoOs3aTenbpHAs 4acTh pedepara). [Tpunoxenus pacroararTcs
MIOCJIE0BATENBHO, COIIACHO 3ar0JIOBKaM, OTPAXKAIOIIUM UX COACpKAHUE.

Tembl pedepaToB

1. OcHOBBI TexHHUYecKOM TepMoauHaMukH. CBoiicTBa paboumx ten. Pabouee Teno u ero
apaMeTpsbl.

. OCHOBBI TEXHMUYECKOI TepMOAuHAMUKU. Pabodee Teno u ero napameTpsl.

. OCHOBBI TEXHMYECKOI TEPMOJUHAMUKHU. Y paBHEHUE COCTOSIHUSI UJI€AIbHOTO Ta3a.

. OCHOBBI TEXHMUECKOH TepMoaguHaMUKU. CMeCH UieanbHbIX Fa30B.

. TemnoeMKoCTb HAeaILHOIO rasa.

. [lepBsiii 3akoH TepmoanHamMuku. Kiaccudukanys TepMoIuHaMHUUECKUX POIIECCOB.
. Pabota pacumpenus rasa.

. BHyTpeHnHss sHeprus rasa.

9. AHanuTHUYeCKOE BbIpaKeHUE |1-TO 3aKOHA TEPMOAMHAMUKH. DHTAJIBIIHSL.

10. IlepBbIii 3aKOH TEPMOIMHAMUKH 1JIs TOTOKA Iasa.

11. DHTpONMSA Ta30B.

12. TepmoauHaMu4ecKue MPOLECCHl HACAIBHBIX Ia30B.

13. PeanpHble ra3sl CBOMCTBA pEAIbHBIX T'A30B.

14. BoasiHOM map. DHTaTBIIUAHO-PHTPOINMIAHAS TUarpaMMa BOISTHOTO Imapa.

15. AtmocdepHsiii Bo3ayx. h-d-auarpaMma BiIaXHOTO BO3ayXa.

16. CyniHOoCTb 2-TO 3aKOHA TEPMOJAUHAMUKH.
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17. KpyroBele TepMOIMHAMUYECKHUE ITPOLIECCHI.

18. TIpsimoit oOpaTumsiii uka KapHo.

19. MaremaTnueckoe BbIpaX€HUE BTOPOIO 3aKOHA TEPMOAMHAMUKH.

20. Ucreyenue napoB u razoB. OCHOBHOE ypaBHEHHUE BBITEKAHHUS I1APOB U T'a30B.
21. Bnusaue npoduis KaHajla Ha CKOPOCTh HCTCUCHUS.

22. JlpoccenupoBaHUe ra3oB U MapoB.

23. TennonpoBoAHOCTb. OCHOBHBIE MOJIOKEHUS TEIIONPOBOIHOCTH.

24. KoHBEKTUBHBIN Ter1o00MeH. O0Iue moIoKeHus.

25. TemmooOmen u3mydeHueM. OOIue MOI0KEHUS.

26. OCHOBHBIE 3aKOHBI JTYYUCTOTO TEIUIOOOMEHA.

27. TennmooOomenHble ammapaTsl. Kinaccudukamms TermmooOMEeHHbBIX alllapaTos.
28. Kommnpeccopsl. O6mue ceenenus. [lopimHeBoit kKommpeccop.

29. [{ukiipl Ta30TYpOMHHBIX YCTAHOBOK. ['a30TypOrHHBIE YCTAHOBKH.

30. Lukisl mapoTypOUHHBIX YCTaHOBOK.

31. Hukn KapHo 11t mapoTypOMHHBIX YCTaHOBOK.

32. Hukn Perxkuna ms [ITY.

33. L{ukJIbI XONOUIIBHBIX YCTaHOBOK. OOIIME CBEICHUS.

34. TIpouecchl MOTyYeHHs] HU3KUX TEMIIeparyp.

35. CriocoOb! OXJTaXKICHHUSI.

36. Cucrema OXJIaKA€HUS XOJOAWIBHON YCTAHOBKHU.

37. OnHOCTyIIEHYATHIE XOJIOIUIbHBIC MAILIUHBI.

38. MHorocTymneH4arble X0JI0AWIbHbIE MAILIHBI.

39. XonoauibHbIe areHThl U XJIaJ0HOCHUTEIH.

40. I'a30Bbl€ U BUXPEBBIE XOJIOUIbHBIE MALTUHBI.

41. KomnpeccuoHHbIE TAPOBBIE XOJOAMIIbHBIC MAIITUHBI.

42. A6copOLroHHBIE 1 COPOLIMOHHBIE XOJIOAUIBHBIE MAIIIMHBI.

43. [TaporKeKTOpHBIE XOIOANIbHBIE MALTNHBI.

44. TermooOMEHHBIE anmapaThl XOJOIMIBHBIX MalIiH. KOHIEHCATOPBI.

45. TenmooOMeHHbBIE anmapaThl XOJIOIUIBHBIX MaluH. Mcnapurenu

46. TenmooOMeHHbBIE anmapaThl XOJOAUIBHBIX MAalIMH. OXIaKJatoye NpruoopshI.
47. TennmooOMeHHbIE amnmapaThl XOJIOAWIBHBIX MamuH. BcemomoraTtenbHoe 000pyaoBaHUE
Hcnapurenu.

48. TennmooOMeHHbIE anmapaTbl XOJOAWJIBHBIX MAaIIUH. ABTOMAaTHYECKOE PpEryJIMpoBaHUE U
yIpaBJICHHE.

49. Arperatbl X0JIOAUJIBHBIX MAIlIMH U YCTaHOBOK.

50. Knaccudukanus XoJI0AMIBHIKOB IO HA3HAYEHUIO.

51. Knaccudukanus Xxon0AuIbHIKOB 110 TPY30BMECTUMOCTH.

52. T'a3000pa3Has oxJyaxaaromnas cpea.

53. Kuakas oxyaxkgaroas cpea.

54. Teepaast oxJiaxaaroas cpeaa.

55. KoHCTpyKIIMH XOI0IHIBHUKOB.

56. Hapy»Hble OrpakJ1atolire KOHCTPYKIIUH.

57. BHyTpeHHHE Orpak1aroIIe KOHCTPYKIIUH.

58. Teron30JIsIIIMOHHBIE MaTEpUATTbI.

59. I'napon30IALIMOHHBIE MATEPHAIIBI.

60. TerutoBo¥ OaIaHC OXJIaXKIAEMOTO IIOMEIIIEHU.

61. Cucrembl OXJIAXKACHUS XOIOIUIBHBIX KaMep.

62. CriocoObl 0TBOIA TEIJIOTHI OT MOTPEOUTENS XOI0 1A,

63. Bo3ayiiHbie MOpO3WIIBHBIE AIlIapaThl.

64. KoHTakTHBIE MOPO3WIBHBIE aIllaparshl.
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66
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. CyOnuManmoHHbIe CYIIUIbHBIC YCTAHOBKH.

. TexHONOTHYECKHUEe KOHIUIIHOHEPHI.

. OxnaxJIecH1uEe BOJHBIM JIbIOM.

. JIbmoconsiHoe oXJIaXKICHHE.

. OXJTaXXICHHE XO0JI0J0AKKYMYJISTOPAMH C IBTCKTHKOM.
. OxJ1aXIeHUE CyXUM JIbJIOM.

. UcnapurtenbHOe OXJIaXIcHUE.

Jast npomexyTouHoro kKoHTpous (OIIK-1 CrmocoOHOCTh OCYIIECTBISITH TOUCK, XpaHEHHE,
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BOl'[pOCLI K 3K3aMEHy

l.
l.
na

31
32
33

M30TepMHBIN IIPOLECC UACAITBHOTO a3a B 3aKPBIThIX CUCTEMAX.
OcHOBBI TeXHHWYECKOH TepMmoamHaMuku. CBoiicTBa paboumx Tten. Pabodee Temo u ero
paMeTpBl.

. OCHOBBI TEXHMUYECKOH TepMOIuHAMUKU. Paboyee Te10 u ero napameTpsl.

. OCHOBBI TEXHMUYECKOM TEPMOJUHAMUKHU. Y PABHEHUE COCTOSIHUSI HICAJIBHOTO Ta3a.

. OcHOBBI TeXHHUYECKOH TepMoanHaMUKU. CMecH UealbHbIX ra30B.

. TennoeMKoCTh UACAIBHOIO rasa.

. IlepBblii 3akoH TepMoauHaMuku. Kiaccudukanys TepMoIMHAMHUUECKUX IIPOLIECCOB.
. Pabora pacummpenus rasa.

. BHyTpeHnHss sHeprus rasa.

. AHanmUTHYECKOE BhIpakKeHUE 1-Tro 3aKOHA TEPMOAMHAMUKHU. DHTAJIbIIHUS.

. IlepBblii 3aKOH TEPMOAMHAMUKH U1 ITOTOKA rasa.

. DHTpOIHUSA ra30B.

. TepMoarHaMHUUECKHE IPOLIECCHI UACATBHBIX I'a30B.

. Peanibuble ra3el CBOMCTBA peaibHBIX Ta30B.

. BogsHol nap. DHTanbIUIHO-?HTPONMIHAS JUarpaMMa BOASHOTO Mapa.
. AtMocdepHbIit Bo3ayx. h-d-muarpamMma BiaxxHOTO BO31yXa.

. CymHoCTh 2-T0 3aKOHa TEPMOIUHAMHUKH.

. Kpyrosele TepMOAMHAMHUYECKHE TPOLIECCHI.

. [Ipsimoii oOpaTtumslit uka Kapso.

. MaremaTtnueckoe BbIpa)KEHUE BTOPOTO 3aKOHA TEPMOJUHAMUKH.

. UcTeuenne napos u ra3oB. OCHOBHOE ypaBHEHUE BBITEKAHUS [1aPOB U I'a30B.
. Bnusinue npoguiist kaHana Ha CKOPOCTh UCTEUEHUS.

. ApoccenupoBanue ra3os 1 Mapos.

. TerutonpoBoaHOCTE. OCHOBHBIE MOJIOKEHUS TEIUIONPOBOAHOCTH.

. KonBektuBHbI TemiooomMeH. OOIIME MOI0KEHHUS.

. TenmooOmen uznyuenneM. OOIIHME TOTOKEHHUS.

. OCHOBHBIE 3aKOHBI JTyYUCTOTO TEII000OMEHa.

. TermooOMenHbIe annapathl. Kitaccudukanus TerniooOMeHHbIX annapaTos.
. Komnpeccopsl. O6uue cBenenus. IlopuraeBoit kommpeccop.

. Huksiel ra30TypOMHHBIX YCTaHOBOK. ['a30TypOUHHbBIE YCTaHOBKH.

. Lluk1pl mapoTypOMHHBIX YCTaHOBOK.

. uxn KapHo a5 mapoTypOUHHBIX YCTaHOBOK.

. lHuxn Penkuna nys ITTY.

. LTUKJIBI XONMOIMIIBHBIX YCTaHOBOK. OO1IMe CBEICHMUS.



34. IIpouecchl NOIY4YEHHUs] HU3KUX TEMIIEPATYp.

35. CnocoOBl OXJIaXKIEHU.

36. Cuctema oXJ1aXI€HUS XOJIOJWIBHON YCTaHOBKH.

37. OIHOCTYIIEHYAThIC XOJIOIUJIbHBIC MAIIMHBI.

38. MHOrocTyneH4aTbie X0JIOJUIbHbIC MAILIUHBI.

39. XonoaninbHbIe areHThI U XJIaJIOHOCUTEIIHU.

40. I'a30BbIe U BUXPEBBIE XOJIOUIbHBIC MAIIIMHBI.

41. KomnpeccruoHHbIE TAPOBBIE XOJIOUIbHBIEC MAIIIMHBI.

42. A6copOLroHHBIE ¥ COPOIIMOHHBIE XOJIOAMIBLHBIC MAIITHHEI.

43. [Tap03KEeKTOPHBIE XOJOANIbHBIEC MAIIIUHBI.

44. TermooOMEHHBIE aNMapaThl XOJIOIUIBHBIX MaiuH. KoHIeHCATOPBHI.
45. TenmooOMeHHBIE anmapaThl XOJ0AWJIBHBIX MamuH. Vcrapurenn
46. TermooOMeHHbBIE anmapaThl XOJOIUIBHBIX MalIuH. OXIaKIatonue NpruoopshI.
47. TenmooOMeHHBIE ammapaThl XOJOJWJIBHBIX MAIIWH. BcnomoratensHoe 000pyHOBaHHE
Ucnaputenm.

48. TermmooOMEHHBIE ammmapaTrbhl XOJOAWIBHBIX MAaIIUH. ABTOMATHYECKOE PETYJIHPOBAHUE U
yIpaBJICHHE.

49. Arperatbl XOJ0IUJIbHBIX MAILIMH U YCTAHOBOK.

50. Kimaccuukanus XoJI0IUILHIKOB 110 HA3HAYCHHIO.

51. Knaccudukanus Xon0IuIbHIKOB 110 TPY30BMECTUMOCTH.

52. T'a3000pa3Has oxJiaxaarolas cpea.

53. Kuakas oxyiaxxaaromas cpea.

54. TBepnas oxJjaxarolias cpeaa.

55. KoHCTpyKIMH XOI0IHIBHUKOB.

56. Hapy»XHble Orpak1aroIre KOHCTPYKIIUH.

5’7. BHyTpeHHUE OrpaK1aro1e KOHCTPYKLUH.

58. Tennon30asA1MOHHbIE MaTEPUAIBL.

59. I'uapou30ALMOHHbBIE MATEPHAIIBI.

60. TeroBo#t 6amaHC 0XJIaXkIaEMOTO MTOMEIICHHUS.

61. Cuctembl OXJIAXKACHHUS XOJIOIUIBHBIX KaMep.

62. Crioco0Obl 0TBOJA TEIJIOTHI OT MOTPEOUTENS X001,

63. Bo3ymiHble MOPO3WIIbHBIE allapaThl.

64. KoHTakTHBIE MOPO3WIBHBIE aIllaparhl.

65. Cy0nuManoHHbIE CYITUIbHBIE YCTAHOBKHU.

66. TexHOMOTN4YECKHE KOHIUIIMOHEPHI.

67. OxaxxaeHue BOAHBIM JIbIOM.

68. JIb10oCONISIHOE OXJIaXKICHUE.

69. OxJnaxxJeHNe X0JI0I0aKKYMYJIATOPaMU C 3BTEKTHKOM.

70. OxXna)xI€HUE CYXUM JIbJIOM.

71. UcnaputenbHOE OXJIaXKACHHE.

IIpakTHyeckne 3a1aHus AJIs1 IK3aMeHA
3aoanue 1.

B kommnpeccop BO3AYyIIHON XOJOAUIBHON YCTAHOBKH MOCTYNAET BO3AYX U3 XOJOAHIBHON KaMephl
npu aasneHud, pasHoM p1=0.1 MIla u Temneparype t1 = -18°C . [locne aguabaTHOTO CKaTH 10
nasiienus p2 = 0,4 MIla Bo3tyx moctynaer B OXJIaJUTeNb, Il €ro TeMIIepaTypa CHIbKaeTcs 10 t3
=35°C B mpoluecce Npu MOCTOSIHHOM JIaBJIEHUWU. 3aTeM BO3JyX IOCTYyMaeT B JAETaHaep, TIe
anrabaTHO pacHIUpsieTcs 10 NepBoHavaibHOro AapieHus pl . [ocie 3Toro Bo3ayx Bo3Bpaiaercs



B XOJIOAWJILHYIO Kamepy, T MPHU IMOCTOSHHOM JaBIIGHUW HAarpeBaercs 10 TeMieparypsl tl,
OTHUMas TEIJIOTY y oxJiaxkaaembix Tes. Q0= 120 KBr.

HeobxomuMo  ompenenuTh: XOJNOMWIBHBIN  KoddduummeHT ?, Temmeparypy BO3IyXa,
MOCTYMAIONIETO B XOJIOIMIBHYIO KaMepy t4, KOJMYECTBO TEIUIOTHI, IepeIaBacMOe OXJIaXKIArOIIeH
BoJie B oxyaauresnie (QQB, pacxoll XOJIOAWJIBHOTO areHta M U TEOPEeTHYECKYI MOTPEOHYIO
MOIIHOCTb NTEOp.

3aoanue 2.

l'a3 maccoit M umeer HaudanbHble MapameTpbl — jgaBieHue pl u Temmneparypy tl. Ilocne
MOJIUTPOITHOTO U3MEHEHUsSI COCTOSIHUS O00BheM Taza ctan V2, a amaBneHue p2mnoi. Onpenenure
XapakTep mpolecca (pacUIMpeHHe WIM CXaThe ras3a), MoKaszareib MOJIUTPONbI N, KOHEUYHYIO
Temmneparypy t2, TEIIOeMKOCTh HOJuTpomnHoro mpouecca Cron, pabory L u temmory Q B
npoliecce, a TakKe M3MEHEHHE BHYTPEHHEH SHEPruu U SHTPOIUH Ta3a.

Onpenenure 3TH K€ BEIUYMHBI U KOHEYHOE JIaBJICHUE p2, €CIM U3MEHEHHE COCTOSHUS Ta3a Jio
TOTO ke 00beMa V2 POUCXOINT: ) 10 U30TepMe U 0) o aguadare. CocTaBbTE CBOAHYIO TAOIHITY
pe3yabpTaToB pacuera. JlaHHbIE IS pelieHus 3a1a9u

I'a3: N2 ;

t1, °C=300;

pl,Mna =0,7;

M,kr =7,5;

p2,Mna=1,45;

V2, M"3=1.5

[ITpuMedanwue: PacueTsl BeCcTH Mpy MOCTOSHHOM 3HAYCHHUH TCIUIOEMKOCTH, HE3aBUCHMO OT
TEMIIEPATYPHI.

3aoanue 3.

ITpu Temnepatype t1 = 20°C 2 KT yrieKucaoThl CKMMAETCSl H30TEPMHUYECKH 10 JECITUKPATHOTO
yMeHblIeHus: o0bema. Ornpenenuth KOHEYHOE AaBJICHHE P2, paboTy CXKaTUs U OTBOJUMYIO
TEIUIOTY, eciii HadanpHoe nasieHue pl =0,1 Mlla. IIpunATe, 4TO ra3 uaeanbHbIN.

3aoanue 4.

1 xr Bo3ayxa aanabaTHO pacUIMpseTcs OT HauyaJdbHOTO COCTOSIHUS ¢ Temmepatypoil t1 = 20°C u
nasnenueM pl=0,8 MIla no naBnenust p2 =0,2 MIla. OnpenenuTs mapaMmeTphl ra3a B KOHIIE
pacupeHnusi, paboTy mporecca 1 U3MEeHEeHHe BHYTPeHHEN SHepruu rasa.

3aoanue 5.

Onpenenuth mapaMeTpbl BIAXXHOIO BOJSHOro napa npu nasinenuu 2,0 MIla u crenenu cyxoctu
0,9.

3aoanue 6.

[Tap ammuaka nipu Temmeparype t1 = -10 °C moctymaeT B KoMIpeccop, rjie aanabaTHo CKUMAETCS
JI0 IaBJICHUSI, TPU KOTOpoM ero Temmeparypa t2 =20 °C a crenens cyxocth x = 1. I3 komipeccopa
aMMMaK TOCTYIAeT B KOHIEHCATOP, TJ€ NPU MOCTOSHHOM JaBJIEHUH OOpAIlaeTcsl B JKUIKOCTh
(x=0), mocye 4yero B pacHIMPUTEIHHOM LMIUHAPE OH aAna0aTHO pacUIMPSETCs 10 TEMIEPATypPbl



t4 = t1 = -10 °C. OnpenenuTh XOJOIMUIbHBINA KOIQDHUIIMEHT 1 paboTy CxKATHS B KOMIPECCOpEe Ha
1 Kr XJ1agareHra.

3aoanue 7.

JIst CymiKH UCronb3yroT Bo3ayx mpu t1=20°C u [11=60%. B xanopudepe ero noaorpeBarot 1o t2
= 95°C u HampaBIAIOT B CYIIWIKY, OTKY/Ia OH BRIXOIUT mpu t3 = 35°C.

BbluncnuTe KOHEYHOE BIIAroCcOAEp)KaHME BO3AyXa, PAcXoJl BO3AyXa M TEIUIOThl Ha | Kr
WCIIAPEHHOM BJIAarH.

3aoanue 8.

TemmnepaTypa MOBEpXHOCTH BEPTUKAIBHOW cTeHKH BhIcOTOM h = 3 M paBHa 10°C. Temmeparypa
Bo3ayxa B momeriernn 20 °C. Onpenenuts KodQGHUIMEHT TeIIO0TAaYH OT BO3yXa K CTCHKE.

3aoanue 9.

BoaoBo3ayiiHelif HarpeBaTellb BHIMOIHEH U3 CTalbHBIX (A =45 B1/(M-K)) Tpy6 nuamerpom 38 %3
mm. I'peromiiast cpeza — Bo3ayx ¢ remmeparypoit Ha Bxoge t[11 = 350 °C u ua Beixoae t[1011 = 250
°C. HarpeBaemasi Boja MMeeT pacxoi m = 2 T/4, HadalpHyro Temmepatypy t[12 = 30°C, u
koHeunyo t[][12 = 200 °C. Koa¢(puIEeHTsI TemnooT/1aun 0T Bo3ayxa k Tpyoam ol = 30 Br/(M?K),
oT Tpy6 K Boze 02 = 2000 Bt/(M?K).

HaiiTi miomaas moBepXHOCTH HAarpeBa armnapara, €Clid OH BBITIOJIHEH M0 TPOTUBOTOYHON CXeMe.
VY4yecTh 3arpsi3HEHHE MTOBEPXHOCTU C OJHOM CTOPOHBI HaKUIbIO ToMMHON 0,5 MM u ¢ apyroi
CTOpOHBI — cioeM Macia toiumHoi 0,1 mm. HarpeBarenb Tepsier B okpyxkarouryro cpeny 5%
TEIUIOTHI, TOJy4yaeMoii ¢ Booi. PacueT npoussectu no opmyrnaM MmioCKOH CTCHKH.

3aoanue 10.

V1, M® ra3a c HauaIBHBIM JaBIeHHEM p | 1 HAYATbEHOM TEMIEPaTypoii t1 CKUMAETCS 10 U3MEHEHHUS
o6béma B [1 pa3 ([1 = V1/V2).

CxaTtue MpOMCXOAUT MO H30TepMe, aauadaTe M TOJIUTPOINE C TOKa3aTeleM MOJUTPOIbI N.
Onpenenuth Maccy ras3a, KOHEUHBIM 0O0BEM, TeMmmeparypy, paboTy cCKaTus, KOJIUYECTBO
OTBEIEHHOM TEIJIOTHI, U3MEHEHHE BHYTPEHHEH SHEPIMM W DHTPONMM rasa il KaxkIoro W3
IIPOLIECCOB.

N306pa3uth mpoueccsl cxxatus B p,v U T,s — auarpaMMax. JlaHHble JUIsl pellieHusl IpUBEICHBI B
tabmuie 6. Pe3ynpTaThl pacueToB cBeCTH B Tabnuiy 1.

Tabmuna 1
[Ipouecc m T L Q AU |AS
KT T k/bk  kIx  kIx  kIx/K

M3oTepMuueckuii
AnnabaTHBIN
[TonuTponHsbIit

3aoanue 11.

m KT BO3/lyXa C HAa4aJIbHOM TeMrieparypoil t1 cxxkumaercs ot nasienus pl=0,1 Mlla no naBnenus
p2. CxxaTre MPOUCXOIUT MO U30TepMe, ainadaTe U MOJUTPOIE C MOKa3aTeIeM MOJUTPOIIHI N.



OnpenenuTs A1 KaKJ0T0 U3 TPEX MPOLIECCOB CHKATHs KOHEUHYIO TEMIIEpaTypy BO3ayxa, paboTy,
OTBEJEHHOE TEIUIO, W3MEHEHHWE BHYTPEHHEH SHEepruM M SHTpONMM Bo3ayxa. M300pa3uth
nporiecchl cxarus B p,v u T,s — nuarpammax. JlaHHbIe Ui peLIeHUs] IPUBEACHBI B Tabuie §.
Pe3ynbTathl pacueToB cBecTd B TabnuLy 1.

Tabmnnna 1
[Tporecc m (T |L Q AU AS
kr T Ix KIx [KDx [KIx/K

MN3oTepmuueckuit
A 1abaTHBIN
[TonuTponHbIi

3aoanue 12.

Pabouee Teno — BoAsHOMN nap, UMEIOLUI B HAYaJIbHOM COCTOSIHUU JIaBieHHue pl u teMmmneparypy
t] anuabaTHO pacuMpsercs A0 AaBJIeHUS p2 .
[TocTpouts mpotecc ainabaTHOro pacuIMpeHus BOASHOIO napa B h,s- nuarpamme.
Ornpenenurs:
1) mapamerpsl mapa B HadanbHOM coctostauu (v1, hl, s1);
2) mapaMeTphl apa B KOHEUHOM cocTosHuu (v2, h2, s2);
3) 3)3HauyeHust BHYTPEHHEH SHEPIHH T1apa 10 M MOCIIE Mporecca
pacuIupeHus;
4) paboTy pacIHIMNPEHUs U KOJTMYECTBO OTBOIUMO# TEILIIOTHI.
K pemienuto 3a1a4n IpuIOKHUTh CXEMY ITOCTPOEHUS Ipoliecca B koopanHatax h,s. /lannbie ams
peleHus mpuBeieHsl B Tadnue 1.

Tab6muna 1
ITocnenusas
g pa 0 1 2 3 W4 5 6 |7 8 9
mudpa
pl, MIla
o o — (q\]
Lo 0 | — — Lo [@)) [e0) — —
p2, 6ap
© & |0 o |~ |o |~ oo
o ol |4 |l | |4 | |a |om
[Mpenmocmen 0 |1 2 3 4 5 6 |7 8 9
Hsis g pa
t1, °C
o lolo |lo |lo |o |lo |lo |o |o
o N~ O Ln o — o Lo (o)) L0
T Il v | | b |5 |5 |0
3aoanue 13.

Pabouee Teno — BOASHON mMap, UMEIOLIMI B HAYaJIbHOM COCTOSIHMM JaBiieHHe pl M creneHu
cyxocTH X1, n306apHo HarpeBaercs 10 Temieparypsl t2. I[TocTpouTs mporecc HarpeBa BOASHOTO
napa B auarpamme h,s.
Onpenenurs:

1) mapametpsl mapa B HayaabHOM coctosiauu (V1, hl, s1);

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

3) 3HauYeHUsI BHYTPEHHEW SHEPTUH Mapa JI0 U MOCIIe MPOoIlecca Harpesa,

4) KOJIHMYECTBO MOABEACHHOW TETUIOTHI u COBEpIIIaeMyI0 padoTy.



K permienuto 3a1aun npuiIoKHUTh CXeMy ITOCTPOEHUS Ipolecca B kKoopauHatax h,s. JlanHelie ams
peleHus MpUBeIeHbI B Tabuie 1.

Tabmuma 1
[Mocnenuss 0 1 2 3 4 B b 7 8 9
mudpa mudpa
p, MIla 9 B 7 6 b 4 3 25 1 14
X Lo < [{e} o N~ AN o — [e 0] (o))
D O | o O O O S | ©
o |lolo |ol|lolo|lo | |lo o
[lpeanocnen- 0 1 2 3 4 B 6 7 8 9
Hsis udpa
t, oC
o o o o o o o o o o
o N o o™ [e] o — L0 <t Lo
< < Lo Lo Lo © [{e) Lo [{e) ©
3aoanue 14.

[Tap xnagona R-12 npu temrepatype t1 mocrymnaer B KOMIpeccop, IA€ H303HTPOITHO CKUMAETCS
110 JaBJICHUSA, IPYU KOTOPOM €ro TeMIiieparypa CTaHOBHUTCS paBHOU t2, a cyxocTs mapa x2=1. 13
KOMITpeccopa XJIaJJOH MOCTYIAaeT B KOHIEHCATOP, TI€ MPU MOCTOSHHOM JIaBJICHUH MPEBPAILACTCS
B KUJIKOCTh, TIOCJIEC YeTO aAnabaTHO pacIupseTCs B Ipoccelie 10 TeMiepaTtypsl t4=t1.
Onpenenutbh XOMOMWIBHBIA KOI(PPHUIMEHT YCTaHOBKHM, MAcCCOBBIM pacxo] XJaJ0HAa, a TaKkKe
TEOPETUYECKYIO MOLITHOCTh IIPUBO/1a KOMIIPECCOPA, ECIIH X0I00IPOU3BOIUTEIBHOCTh YCTAHOBKU
Qo. U3o0pa3uth cxemy ycraHoBkH W e€ mukia B T,s — muarpamme. JlaHHBIC IS pemieHUs
npuBeeHbI B Tabnuie 1.

Tabmnna 1
ITocnenusas
dpa 0 1 2 3 4 b 6 [7 B 9
mmdpa
t1, °C
o | |o o |1 o |lo |lo |o |
A Arul s AN ru A rul A A s
t2, °C 15 20 25 (10 B0 (15 P20 25 (10 30
IIpenmoc-
UTe TS 0 1 2 3 4 H 6 (7 B8 9
dpa
Qo, kBt
o |lo |o o |lo |lo |lo |lo |lo |o
Lo o N~ ()] (o] o e @] (ep] < Lo
— AN — — AN ™ AN — AN N
3aoanue 15.

AMMUa4Hast XOJOUIbHAsA YCTAaHOBKA MPH TEMIEpaType KUIMEeHUs XaaareHTa t1 u temmneparype
€ro KOH/ICHCAIH t2 UMEeEeT XOJIOAOMPOU3BOIUTENLHOCTH QO.

OnpenenuTh XOJIOAWIBHBIA KOd(D(OHUIIMEHT yCTaHOBKH, MAaCCOBBIA PacXoJI XJIaJIaTCHTa, a TaKKe
TEOPETUYECKYI0 MOIIHOCTh MPUBOJAA KOMIIPECCOpa, €CIIM HM3BECTHO, YTO Map aMMHaKa Iocle
KOMITPEeCCOpa CTAHOBUTCS CyXHM HACKIIIEHHBIM. 1300pa3uTh cxeMy YCTaHOBKH | e€ iK1 B T,s —
muarpamme. JlaHHBIe JAJTs peleHus IPUBEICHBI B Ta0ymIe 1.

Tab6muna 1
ITocaenuas

rugpa mudpal

o
=
N
w
B
o1
o3}
N
oo
©




t1, °C
o Lo o Lo o Lo o Lo o o
SR AL i i A A A A A A
t2, °C 25 20 15 (15 30 (15 20 25 10 30
[Mpeqmocnenn0 1 2 B @4 B p [7 8 P9
stst i ppa
Qo, kBt
o o o o o Te] o o o o
Lo o (o] M~ (o] N [oe] ™ o Te]
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3aoanue 16.

B 0Oake c BOJOI YCTaHOBJICH IapOBOM TIOJOTPEBATENb, KOTOPBIA MPEACTaBIsET COOOU
TOPU3OHTAIBHBIN 3MeeBUK M3 TpyO mumamerpom d. Temmeparypa Boapl B Oake tk, cpemHss
TeMIIepaTypa MOBEPXHOCTH HarpeBaTens tCT.

Onpenenuts KOA(POUIMEHT TEIJIO0TAA4M OT HarpeBarens K Boje. Kakum Oyner kosdduiment
TEIUIOOTJAa4YH, €CIM B Oak YCTAaHOBUTH MEINAJIKY, CO3JAIOINYI0 IEPICHIUKYISIPHBI OCH
HarpeBaTess MOTOK KUAKOCTH CO CKOPOCThIO W? JlaHHBIE [T peleHns IpuBeACHbI B Tabnuie 1.

Tabauua 1
[Mocnemusas o 1 2 B8 ¥4 pB BV [T B8 P9
nudpa mudpa
d, MM 10 (16 20 28 32 [38 |42 K48 |57 |75
tct, oC
o |lvw |lo |o |lo |o
o L0 o L0 o o i (V] o <t
(e8] (e8] (@] (@] — — — — — —
[lpeanmocnen- 0 1 2 3 4 5 6 [ 8 9
Hsis nudpa
K, °C 20 30 40 B0 |0 (70 65 |B5 45 [35
W, M/C
Lo L0 L0 L0 L0
N 0~ o N0 N o (N0
N [aN] [aN] [aN] — ™ ™ N N [aN]
3aoanue 17.

N30nupoBaHHBIN TOPU30HTAIBHBIN TPYOOIIPOBO IIPOJIOKEH HA OTKPHITOM BO3/IyX€e, TEMIIEpaTypa
KoToporo tx. Temneparypa HapyKHOW MOBEPXHOCTH M30JISILIMM paBHA {CT, HAPYKHBIA AHAMETP
W30JIS1IUU paBeH d.

Onpeaenutph KO3OUIIMEHT TETUIOOTAaYd U TEIUIOBbIE TOTepU ¢ 1M anmuHbl TpyOompoBoaa. Bo
CKOJIBKO pa3 BO3PACTYT TEIUIOBbIE MOTEPH, €CIU TPYOONpoBoJ OyaeT 00ayBaThcs MOMEPEUHBIM
MIOTOKOM BO3/yXa CO CKOpOCThio W? JlaHHBIE /1715 peleHysl IpUBeeHbI B Ta0uIe 1.

Tabnuna 1

[locnenusist o 1 g B3 4 B 6 7 B8 9
nugpa mwudpa
d, MM
o o o o o o o o o o
o L0 o Lo o L0 o Lo o Lo
— i N N ™ ™ <t <t Lo Lo
tk, °C
Ak I S B e B I P L= T =B =
[Mpemmocen- 0 1 2 B 4 B B (7 B8 P9
Hsis U pa
tet, oC 40 45 5 |60 65 B0 35 25 20 [70
W, M/C 5 B 7 8 P [0 11 (12 (13 (14




3aoanue 18.

Cyxoli HacelllieHHBIM map xjamareHTa R22 maccoit M = 1 kr npu Temmepatype t1 agmabaTHO
CKUMaeTcs N0 JaBieHus pz. OmpenenuTh ¢ IMOMOIIBI0 Ta0nHIl M AMArpaMM IapaMeTpbl
Ha4YaJIbHOTO ¥ KOHEYHOTO cocTostHUuM R22, a Ttakke paboTy, M3MEHEHHE BHYTPEHHEHW dHEPTHUH,
SHTAJIBIIUU U SHTPOIIUU IpolLecca.

[TapameTpsl TOUEK UKJIA CBECTU B TAOJIUILY:

Ne Toukn |, p, MIla v, M%/kr h, xIx/xr S, X
0C k) x/(kr K)

1 * * * * * %
EaXad EaXad EaXad EaXxad EaXxad EaXxad

2 % % % * E %
EaXad EaXad EaXad EaXxad EaXxad EaXxad

* JlapameTpsl, OIpeeICHHbIE 110 JUarpaMMe.
**]lapameTpsbl, onpeIeleHHbIE 10 TaOIUIaM UJIU MOJIYyYEHHbIE PACUETOM.

3aoanue 19.

®peoHOBast XOIOAMUIbHAS YCTAHOBKA XOJOAMIbHOW MoIHOCTBI0O Qo= 100 kBT pabortaer Ha
¢bpeone-12 nmpu temmeparype ucmapeHus t1= - 5 °C u TeMmmepaType KOHJIEHCALUU Iepes
perynupyromuM BeHTrieM t4 = 25 °C. OnpenenuTs X0NIOAWIBHBIN KOA(PGUIMEHT U CTAaHAAPTHYIO
XOJIOJUJIBHYIO MOIIHOCTh YCTAaHOBKM IpU TeMiepaType ucnapenus t’1 = - 15 °C u remneparype
KOHJCHCAMU Tiepes peryaupyrommuMm BeHTmwieM t’4 = 30 °C, ecnmu TeopeTmyeckas MOITHOCTh
KoMmIpeccopa ycTaHoBKH Ny= 26 kBT u koaduumeHT momaun xomrpeccopa Uit padodnx
napameTpoB Nv = Nve = 0,69. [1ap u3 ucnapuresst BIXOAUT CyXUM HACBHIILICHHBIM.

3aoanue 20.

Onpenenuth TeMIepaTypbl B IEHTPE M Ha TIOBEPXHOCTH MIIEHHYHOTO 0AaTOHA Yepe3 yac 1mocie
TOT0, KaK €ro BBIHYJIM U3 MEUH.

HauanbHas Temneparypa 06aToHa lu.s, TEMIEpaTypa BO3AyXa B MOMeELIEHHH l;, K03dduiueHt
TETJIOOTAA4YH OT IIOBEPXHOCTH OaTOHA K BO3IYXY

batoH ycnoBHO nmeer ¢popmy muinHApa 1uameTpoM 60 MM, IMHA

ch‘époro BO MHOro pa3 Oousblie ero auamerpa. Temiodusudeckue cBoicTBa OaToHA:
K03()(OULIUEHT  TEIIONPOBOJHOCTH = 0,224 Br/(m K), ko- osbdumuent
TEMIIEPATYPONIPOBOHOCTH & = 24,3 108 m?/c.

[Tpu pereHny 3a1a4u PEKOMEH/IYeTCsl UCTIONIB30BaTh rpaduke st

onpeeneHus 6e3pa3MepHbIX TEMIIEPaTyp.

Howmep BapuaHTa 1 UCXO/IHBIE JaHHBIE AJIS pacueTa ONpeAessatoT Mo nocieanei mudpe mudpa:

[TapameTpsl Ne Bapnanra
0 1 2 3 4 3) 6 / 8 0
thau , °C 240 250 240 230 220 210 [200 210 220 [230
ts, °C 29 |20 21 22 23 24 25 26 27 28

B, B1/(M? K) 15 |10 10 12 12 13 13 14 14 15




7.4 MeToauyeckue MaTepuaibl, ONpeaessilOlMe  MPOLEXYPbI
OLCHMBAHUA 3HAHMH, YMEHHMH, HABBIKOB XapaKTEePU3YKOLIUX ITANbI
¢hopmupoBaHust KOMIETEHIIMA

KonTponbHble TpeOOBaHMS M 3a/laHUs COOTBETCTBYIOT TPEOYEeMOMY YpPOBHIO YCBOCHUS
JUCIUILIMHBI U OTPAXKarOT €€ OCHOBHOE COZIEpKAHHE.

KoHTponb 0cBOEHUST TUCIUTUIMHBI M OIICHKA 3HaHWH, 00ydJalomuXxcsi Ha IK3aMeHe/3a9eTe
npou3BoauTcsi B cootBercTBHM ¢ [T KyOI'AY 2.5.1 «Tekymuii KOHTPOJIb U YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTeCTalluu 00YyHArOIITUXCSI.

Kputepusimu onieHku pedpepara sBISIOTCS: HOBH3HA TEKCTa, 0OOCHOBAaHHOCTh BHIOOpA
HMCTOYHUKOB JINTEPATYPHI, CTENIEHb PACKPBITUS CYLHTHOCTH BOMPOCa, COOMIOACHHS TpeOOBaHUHN K
0 OpMIICHHUIO.

OreHKa «OTIMYHOY» — BBITIOJHEHBI BCE TPEOOBaHUS K HAMMCAHUIO pedepara: 0003HAUCHA
npobiieMa U OOOCHOBaHa €€ aKTyalbHOCTH; CHEJIaH aHAJIMU3 Pa3IUYHbIX TOYEK 3PEHUs Ha
paccMaTpuBaeMyro MpoOJieMy U JIOTMYHO H3JI0’KeHa COOCTBEHHAs MO3HIMS; CHOPMYIUPOBAHBI
BBIBOJIBI, TEMa PACKPBITA TIOJHOCTHIO, BBICP)KaH 00BEM; COOJIFOICHBI TPEOOBAaHUS K BHEITHEMY
0 OPMIICHHUIO.

OrneHka «XOpOII0» — OCHOBHBIE TpeOOBaHUS K pedepary BBHINOIHEHBI, HO MPU ITOM
JOMYIICHB HEAOYETH. B  4YacTHOCTH, WMEIOTCS HETOYHOCTH B HW3JIOKCHWW MaTepHala;
OTCYTCTBYET JIOTUYECKasi TMOCJIEeI0BATEILHOCTh B CYKICHUSIX; HE BBIAEpKaH 00bEM pedepara;
UMEIOTCS YITYIICHUS B O()OPMIICHHH.

OrneHka «y10BIETBOPUTEILHO» — UMEIOTCSI CYIIECTBEHHBIE OTCTYIICHUS OT TpeOOBaHUM
K pedepupoBanuio. B yacTHOCTH: TemMa OCBEIIeHA JUIIb YACTUYHO; JOMYIICHbI (haKTUUECKUE
OIIMOKY B CoJiep:kaHuu pedepara; OTCYTCTBYIOT BBIBOJIBI.

OneHka «HEYAOBIETBOPUTEIBHO» — TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS
CYIIIECTBEHHOE HEMOHUMaHUe IPoOJieMbl WU pedepar He IPeCTaBICH BOBCE.

TecToBBIE 32JaHUA

OreHKa «OTIMYHOY BBICTABISETCS MPU YCIOBUH MPABIIIBHOTO OTBETA CTYJEHTAa HE MEHEE
yeM Ha 85 % TECTOBBIX 3aJIaHUM.

OreHKa «XOPOIII0» BBICTABIISETCS TIPH YCIIOBUH MPABMIIBHOTO OTBETA CTY/ICHTA HE MECHEE
yeM Ha 70 % TeCcTOBBIX 3aaHUH.

OrneHKka «yJIOBICTBOPUTEIIBHO» BBICTABISICTCS MPH  YCJIOBUM TIPABHILHOTO OTBETa
CTy/ieHTa He MeHee yeM Ha 51 %.

OneHka «HEYAOBIETBOPUTENBHO» BBICTABISIETCS MPU YCIOBHUH MPABUIBHOTO OTBETA
cTyneHnta Menee yeM Ha 50 % TeCTOBBIX 3aJjaHUM.

KpuTtepun oneHKH Ha JK3aMeHe

OneHka «OTIMYHO» BBICTAaBISETCA OOydaroleMycs, IOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTeMaTU3UpPOBaHHbIC, TIIyOOKHE 3HAHMsS BOMNPOCOB SK3aMEHAI[MOHHOIO Owuiera M yMeHue
YBEPEHHO MPUMEHATh WX Ha MPaKTUKE NpPU PEUIeHHMM KOHKPETHBIX 3ajad, CBOOOJIHOE U
MPaBUJIbHOE 0OOCHOBAHUE MPUHATHIX PELICHHH.

OreHKka «XOpOIIO» BBICTABIISIETCS OOy4aroleMycs, €ClIM OH TBEPJIO 3HAeT MarepHal,
TpaMOTHO U IO CYHICCTBY M3JaracTt €ro, yMe€T NIPUMCHATH IMOJTYYCHHBIC 3HaHWA HA IIPAKTHKE, HO
JIOITYCKAaeT B OTBETE UJIM B PELLIEHUH 3a/1a4 HEKOTOPbIE HETOUHOCTH, KOTOPBIE MOXKET YCTPAHUTh C
MIOMOUIBIO JOMOJHUTENIBHBIX BOIPOCOB MPENOABATEINS.

OneHka  «yJIOBJIETBOPUTEIBHO»  BBICTABIIAETCS ~ oOydarolmieMycs, IOKa3aBLIEMY
(bparMeHTapHbIi, pa3po3HEHHBIN XapaKkTep 3HAHUH, HEOCTATOYHO MPaBHIbHBIE (HOPMYITUPOBKU
0a30BEIX HOHSITI/Iﬁ, HapyLmICHUA JIOTHYECKOM IMOCJICA0OBATCIIBHOCTU B U3JIOKCHUH ITPOTPaMMHOTIO



Marcepuajia, HO NpH 3TOM OH BJAACCT OCHOBHLIMHU TIIOHATUAMH BBIHOCHMMBIX Ha 3K3daMCH,
HEOOXOJUMBIMHU UTSL JallbHEHIIero oOydeHHss U MOXKET NMPUMEHATH TOJyYeHHBbIC 3HAHUS TI0
00pas3ily B CTaHJaPTHOU CUTYaIUH.

OreHKa «HEYIOBJICTBOPUTEIBHO» BBICTABISIETCS OOydaronieMycsi, KOTOPBIA HE 3HaeT
OOJIBIIICH YacTH OCHOBHOTO COJEPIKaHUSI BBIHOCUMBIX Ha DK3aMEH BOIPOCOB TEM TUCIIMILIHHBI,
JIOITyCcKaeT rpyObie omuOKu B (pOPMYTHUpPOBKAX OCHOBHBIX MOHATHI M HE YMEET MCIOJIb30BATh
MIOJTyYCHHBIC 3HAHUS MPH PEIICHUH TUTIOBBIX MPAKTUYECKUX 3a]1a4.

8 IlepeyeHb OCHOBHOI ¥ IOMOJHUTEIbHON Y4eOHOM JTUTEPATYPHI
OcHoBHasi yueOHasl quTEpaTypa

1. CoGomp A.H. Temno- u XJIagoTexHUKA: METOJIWYECKUE YKa3aHUA K
camocTtosaTensHoi padote / A. H. Co6onb. — Kpacuomap. - Ky6I'AY, 2019. - 51 c. -
Pexum JOCTyIIA: https://edu.kubsau.ru/file.php/124/Teplo-
I_khladotekhnika metodicheskie ukazanija k_ samostojatelnoi_rabote.pdf
2. Co6onb A.H. Temmno- u xnagorexuuka: npaktukyM / A. H. Co6omns. — KpacHogap.
- Kyol'AY, 2019. — 84 C. - Pexxum JIOCTyIIA:
https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika praktikum.pdf
3. IBerkoB O.b. Teopernueckue OCHOBBI TEIUIO- M XJIAJOTEXHUKH. (OCHOBBI
TEPMOJMHAMHUKUA M TEIUIOMAaccolepeHoca [DIeKTpOoHHBIM pecypc]: yueOHo-
meroaunueckoe nocooue/ llpetkoB O.b., JlanteB FO.A. — DNEeKTpPOH. TEKCTOBBIE
nannbie. — CI16.: Yauepcuter UTMO, UuctutyT X001a u buorexunomnorui, 2015.
— 54 c¢. — Pexum pocryma: http://www.iprbookshop.ru/68171.html. — 3BC
«IPRbooksy.

JonosHuTebHAsI ydeOHas quTepaTypa

1. XonogunpHas TEXHOJOTHS NMUIIEBOM MPOMBIIUICHHOCTH [DNEKTPOHHBIN
pecypc]: yuebnoe nocodue/ A.M. UOpaes [u Ap.]. — DNEKTPOH. TEKCTOBBIC JaHHEIE.
— Kazans: Kazanckuil HanmMoOHaAJIBHBIM HCCIIENOBATEILCKAUNA TEXHOJOTHUECKUHN
YHUBEPCUTET, 2010. — 125 C. — Pexum JIOCTyIIA:
http://www.iprbookshop.ru/63553.html. — D5C «IPRbooks»

2. Bopob6rea H.H. XomomuneHas TexHuka W TexHoyiorus. Yacte 1

[DnexkTpoHHBI pecypc]: yueOHoe mocobue/ BopobreBa H.H. — Dnektpown.
TEKCTOBBIE JaHHble. — KemepoBo: KeMepoBCKMI TEXHOJOTMYECKUHM HWHCTUTYT
NMUIIEeBOM  mpomblnuieHHoctd, 2006 — 164 c¢. — Pexum jgocryna:

http://www.iprbookshop.ru/14399.html. — D5C «IPRbooks».
3. Bopo6weBa H.H. XomomunpHas TexHHKa W TexHoJorus. Yacte 2

[OnexkTpoHHBIN pecypc]: ydeOHoe mocobue/ BopooreBa H.H. — Dnextpow.
TeKCTOBBIe naHHbIe. — KemepoBo: KeMepoBCKkHiI TEXHOJIOTHYECKUN HHCTHTYT
nuieBoi  npombinuieHHoctd, 2006, — 104 c¢. — Pexum jgocryna:

http://www.iprbookshop.ru/14400.html. — 95C «IPRbooks).



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
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

O Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIUOH-
Hoil ceTu «AHTEpHET»

Ne | HaumeHoBaHue Tematuka Hauano neiictBus u HaunmeHnoBaHue opranuzanuu 1 HoMep
pecypca CPOK JeHCTBUS JIOTOBOpa
JIOTOBOpa
1 | Znanium.com YHuBepcanbHas 17.07.2019 Jorosop Ne 3818 OBC ot 11.06.19
16.07.2020 Horosop 4517 3bC 03.07.20
17.07.2020
16.01.2021
2 | IPRbook VuuBepcansHas 12.11.2019- 000 «Ait [Tu Dp Meauay JIuieH3HOHHBIN
11.05.2020 moroBopNe5891/19 ot 12.11.19
12.05.2020 000 «Aii [Tu Dp Meaunay JInneH3HOHHBII
11.11.2020 nmoroBopNe6707/20 ot 06.05.20
3 | ObpazoBarenbH | YHHBEpcaibHAS
BIif mopTan
KyoI'AY
4 | DnexkTpoHHBIN VYHuBepcanpHas
Karanor
OMOIMOTEKHU
Ky6oI'AY

[Iepeuens IHTEpHET CaiTOB:

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

2. baza Jlanusix Web of Science. Pexxum mocryma:
http://login.webofknowledge.com/error/Error?Src=I1P&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 MeTtoanueckue yKa3zaHusl Uil 00y4alOIIMXCHA 10 OCBOECHHIO
AUCHUILIUHBI

1. CobGomp A.H. Temmo- u XJIagoTeXHWKa: METOJUYECKHE YKa3aHUS K

camocrositenbHol padbote / A. H. Cob6onb. — Kpacunomap. - Ky6I'AY, 2019. - 51 c. -

Pexxum JOCTyTA: https://edu.kubsau.ru/file.php/124/Teplo-
I_khladotekhnika metodicheskie ukazanija k samostojatelnoi_rabote.pdf

2. Cob6onb A.H. Temmno- u xnagorexuuka: npaktukyMm / A. H. Co6omns. — KpacHonap.

- Ky6l'AY, 2019. — 84 C. - Pexum JOCTyTA:

https://edu.kubsau.ru/file.php/124/Teplo-_i_khladotekhnika praktikum.pdf

11. IlepeyeHbr HMH(POPMALMOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX NPH
OCYLLECTBJICHMH O00pa30BaTe/IbHOI0 MNpoLecca MO0 AUCHUILIMHE, BKJIKOYAS
nepeYeHb MPOrpaMMHOro0 obecrnedyeHuss M HMHGOPMAIMOHHO-CIIPABOYHBIX
CHCTEM


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
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NudopmarmonHpie  TEXHOJIOTHH, HCIHOJb3yeMble TMPH  OCYIIECTBICHUU
o0pa3oBaTeNpHOTO  Mpollecca MO  JUCHUIUIMHE TO3BOJSIOT:  0OECIEeYUThH
B3aMMOJICUCTBUE MEXKY YYaCTHHUKAMU 00pa30BaTEIbHOTO MPOIECCa, B TOM YUCIIE
CUHXpOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJCUCTBUE TMOCPEACTBOM CETH
«HTepHer»; (UKCUPOBATH XOJ O00pa30BaTENBHOIO IMpollecca, pe3yIbTaToB
MPOMEXKYTOUYHOM aTTecTallMi MO0 JWCHMIUIMHE U  Pe3yJbTaTOB OCBOCHUS
o0pa30oBaTeNbHON MpPOTrpaMMBbl; OPraHM30BaTh MpOIECC OO0pa3oBaHUA MyTEM
BU3yallM3allMM  HM3y4aeMod  MH(OpMAlMu  TOCPEJACTBOM  HUCIOJIb30BaHUS
Mpe3eHTaluld, y4eOHBIX (UIBMOB; KOHTPOJMPOBATh pe3yJbTaThl OOyuYeHHUs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

ITepeuens nuneH3nonHoro 110

Ne | HaumeHoBanue Kpatkoe onucanue

1 | Microsoft Windows OmnepalmoHHas cUCTeMa

2 | Microsoft Office (BxirouaetWord, Excel, | [Taker oducHbIX mpuitokeHUMit
PowerPoint)

3 | Microsoft Visio CXeMsbl B JrarpaMMel

4 | Autodesk Autocad CAIIP

5 | Statistica CratucTuka

6 | Cucrema tectupoBanusi INDIGO TectupoBaHue

12 MarepuajJibHO-TeXHHYeCKOe olecrnevyeHne AJs1i 00yuyeHHs no

AUCHUIIJINHE
[Tnanupyemble MOMEIICHUS JJIs IPOBEICHHS BCEX BUIOB YUSOHOM MeATeIbHOCTH
BxonHas rpymnmna B riaaBHBIA y4eOHBIM KOPIYC W KOPIYC 300MHKEHEPHOTO (haKylibTeTa
06OPYI[OBaH MaHayCcoM, KHOITKOM BbI30OBa, TaKTHUJIbHBIMH Ta6J'II/I‘~IKaMI/I, OIMOPHBIMH TMOPYYHAMU,
NpeAYNPEXIAIOIMIMMEI 3HAKAMH, JOCTYITHBIM PaCIIMPEHHBIM BXO/I0M, B KOPITYCE €CTh CIIEIIUAIBHO
obopynoBaHHas caHuTapHas KoMmHarta. J[ia mepemenienus uHBanuaoB u JIOB3 B momenienuun
MMeeTCA MEePEeABUKHON T'yCEHHMYHBIH CTYNEeHbKOXOJ. Kopryca ocHalleHbl HNpOTHUBOIOXKApHOU

3BYKOBOH M BU3YaJIbHOM CUTHAIN3ALUEN

HanmenoBaHne y4eGHBIX
NPEeIMETOB, KypCOB, AUCIMILINH
(Momyneit), mpakTUKH, HHBIX
BHJIOB yueOHO! AEATENbHOCTH,
MPEeyCMOTPEHHBIX YIeOHBIM
IUIAHOM 00pa3oBaTeNILHOM

n/n

HaumeHoBaHue nmoMeneHun 1
MPOBEJICHHSI BCEX BUIOB YUEOHOM
JIeATEeNIbHOCTH, IPEyCMOTPEHHOU

y4eOHBIM IIJIAHOM, B TOM YHCIIE
TMOMEIIEHHUS JJI1 CAMOCTOSATEIEHOM

paboTEHI, ¢ yKa3aHUEM IIepEUHS

Anpec (MECTOTOIOKEHHE) TTOMEIEHUI
JUIA IPOBENICHUSI BCeX BUIOB yueOHOU
JIeATENBHOCTH, IPEyCMOTPEHHON
y4eOHBIM IIJIaHOM (B Cllydae
peanu3aiu 00pa3oBaTeIbHOM
MPOrpaMMBI B ceTeBoil hopme

POTPaMMBbI OCHOBHOTO 000pY/I0BaHuUs, yueOHO- JIOTIOTHUTENBHO YKA3bIBAETCS
HaTJIIHBIX TI0COOMIHA HAMMEHOBAHUE OPTaHHU3AIUH, C
M UCTIOJIb3YEMOT'0 IPOrPAMMHOTO KOTOPOU 3aKIIIOUEH JJOrOBOP)
obecreueHus
1 2 3 4

Temno- u XJIaJOTCXHHUKA

TTomemenne Ne221 I'VK, miomanp
— 101Mm2; mocaouHsIx MecT — 95;
yaeOHast ayJUTOPHS ISl IPOBEACHHUS
3aHITUHN JEKITMOHHOTO THUIIA, 3aHATHI
CEMUHAPCKOT0 TUTIA, JIS
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CaMOCTOSATENILHOM PaboThI,
KYpPCOBOTO IIPOSKTHPOBAHUS
(BBITTOJTHEHHUST KYPCOBBIX PaboT),
IPYIIOBBIX U WHAWBUIYATbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJIS
U POMEKYTOUHON aTTeCTAlUH, B
TOM YHCIIE 1J1s1 00YUAFOLIUXCS C
nHBanUAHOCTHIO U OB3
CrelMaIn3upoBaHHast MeOelb
(yueOHast nocka, yueOHasi MmeOeb), B
T.4 JUIsl 00y4aroImuxcs ¢
uHBanuaHocThIo M OB3;
TEXHHUYECKUE CPeCcTBA 00yUYCHUS,
HaOOpBI IEMOHCTPALIMOHHOTO
000pynoBaHUs U ya9eOHO-HATIISTHBIX
mocobuit (HoOyTOyK, IPOEKTOP,
9KpaH), B T.4 IS 00yJaIOMHXCS C
nHBanuaHocThIo 1 OB3;
MPOrpaMMHOE 00eCIeYCHHUE:
Windows, Office.

TTomenienne Nel14 300, miomanb
— 43M2; mocamo4YHbIX MecT — 25;
yueOHast ayUTOPHS [T TPOBEACHUS
3aHSTUI CEMHHAPCKOTO THUIIA, IS
CaMOCTOSATENbHOM PaboTBhI,
KYpPCOBOTO MPOEKTHPOBAHUS
(BBITIOTTHEHUS KYPCOBBIX padoT),
IPYIIOBBIX U UHANBUIYATbHBIX
KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS
U TIPOMEXYTOYHOH aTTeCTaIllH, B
TOM YHCJIC I 00yJaroIUuXCcs C
uHBanuAHOCTHIO U OB3
CrelMaIn3upoBaHHast MeOelb
(yuebHast nocka, yueOHas MeOeb), B
TOM YHCJIC [T 00yJaroIUuXCs C
uHBaIMIHOCTRIO 1 OB3

13. Ocob6ennocTu opranusanuu ooyuenus jun ¢ OB3 u unBaIUI0B

Hnsa maBamuaoB u qui ¢ OB3 MOXET H3MEHSTHCA O0BEM MUCIUTLIMHEI
(Momynsi) B yacax, BBIJICJICHHBIX Ha KOHTAaKTHYIO paboTy o0O0ydaromierocs c
npenojaBaresieM (M0 BUJIaM YYEOHBIX 3aHSATHUI) U HA CAMOCTOSTENbHYIO PadboTy
oOyyaromierocss (Ipy 3TOM HE YBEJIMYMBAETCS KOJUYECTBO 3aUETHBIX €IUHUIIL,
BBIJICJICHHBIX HA OCBOCHUE JUCIUILIMHBI).

@DoH/BI OLIEHOYHBIX CPEJICTB aAaNTUPYIOTCA K OTPAHUYECHUSM 3J0pPOBbSI U
BOCIIPUATHUS HH(GOPMAIIH 00yUYatOIIIUMHUCS.

OcHoBHBIE (DOPMBI TPEICTABICHUS OIICHOYHBIX CPEJICTB — B TIeYaTHOU hopme
i B opMe IEKTPOHHOTO JOKYMEHTA.

@DopMBI KOHTPOJISI U OLIEHKHU Pe3yJbTaTOB 00ydeHUs] UHBAIU0B U Ul ¢ OB3



Kareropun
CTYJIECHTOB C
OB3 u
WHBAJIUJIHOCTHIO

®dopma KOHTPOJISL ¥ OLEHKU Pe3yIbTaTOB 00y4YEeHHUS

C napywenuem
3penust

— yCTHas TIpPOBEpKA: JUCKYCCUM, TPEHUHIH, KpPYIJIBIE CTOJIBI,
cobeceZ10BaHusl, YCTHBIE KOJUJIOKBUYMBI H JIp.;

— € HCIIONB30BaHMEM KOMIIbIOoTepa W crnernuanbHoro I10: pabora ¢
AJIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECypcaMM, TECTUPOBAHHE,
pedepatsl, KypcoBbIE MHPOCKTHI, AMCTAHIIMOHHBIE (DOPMBI, €CIIU
MO3BOJISIET OCTPOTA 3PEHUS - Tpaduueckue paboTsl U Ip.;

pU BO3MOXXHOCTH MUCHMEHHAs MPOBEPKA C MCIOJIH30BAHUEM pelbe(hHO-
TOYeuHOW cuctembl bpaiins, yBenmuueHHoro mpudra, HCHOIH30BAHUE
CTIEIUANBHBIX TEXHUYECKUX CPeICTB (TU(DIOTEXHUYECKUX CPEJICTB):
KOHTPOJIbHBIE, TpaguuecKkue paboThl, TECTUPOBAHUE, JOMAIIHUE 3aJaHUs,
3cce, OTUETHI U JIp.

C napywenuem
cnyxa

— THUChbMEHHas TpPOBEpKAa: KOHTPOJIbHBIE, Trpaduueckue paboThl,
TECTUPOBAaHUE,  JIOMAIlHWE  3a/laHus, JCCe, IHUCbMEHHBIC
KOJIJIOKBUYMBI, OTYETHI U JP.;

— C UCHOJb30BAHHMEM KOMIIbIOTEpa: paboTa C 3JIEKTPOHHBIMU
oOpa3oBaTelbHBIMM  pecypcaMH, TECTUPOBAHME, pedeparTsl,
KYpPCOBBIE ITPOEKTHI, TpadpruecKkue padoThl, IUCTAHIIMOHHBIE ()OPMBI
u ap.;

IIPY BO3MOYKHOCTH YCTHasl MpPOBEpPKa C MCIOJIb30BAHUEM CIEIHAIbHBIX
TEXHUYECKUX  CpeACTB  (ayaUOCpPEACTB, CpPEICTB  KOMMYHUKAIIUH,
3BYKOYCHJIMBAIOLLEH ammaparypsl U JIp.): IUCKYCCUHU, TPEHUHTH, KPYIJIble
CTOJIBI, COOECEeI0BaHusl, YCTHBIE KOJUIOKBUYMBI U JP.

C

HapyueHuem

ONnopHo-
08USAMENbHO20
annapama

— IIMCbMCHHAas IIPOBEPKa C HUCIIOJBb30BaAHHUEM ClicnyaJIbHbIX
TCXHUYCCKUX CpCACTB (aJ'IBTepHaTI/IBHLIX CpCACTB BBOJ4,
YIIpaBJICHHUA KOMIIBIOTECPOM U ,Z[p.): KOHTPOJIbHBIC, FpaQ)I/I‘-ICCKI/Ie
pa60TBI, TCCTUPOBAHUEC, JOMAIIHHUC 3aJilaHus, 3CCC, NHCbMCHHBLIC
KOJIJIOKBUYMBI, OTUYCTHBI U JIP.,

— YCTHas NMPOBEPKA, C UCIOJIB30BAHMEM CIEIMAIBHBIX TEXHUYECKUX
CpeACTB (CpelICTB KOMMYHHUKALMHN): AUCKYCCUU, TPEHUHTH, KPYTJIble
CTOJIbI, COOECEeI0BaHus, YCTHbIE KOJUNIOKBUYMBI U JIP.;

— C WCIONb30BaHMEM KommbloTepa ©  crneuuansHoro  I1O
(aTpTEpHATHUBHBIX CPEJICTB BBOJIA W YIIPABIICHHUS KOMITBIOTEPOM U
ap.): paboTa ¢ DJIEKTPOHHBIMH OOpa30BaTEIbLHBIMH PECYpPCAMH,
TECTUpOBaHUE, pedepaThl, KypCOBBbIE MPOEKTHl, TrpapuuecKue
paboTsI, TMCTAHITOHHBIE bopmbI NPENOYTUTEIEHES
00yJaroImuMcsi, OTPAaHUICHHBIM B TIEPEABIDKEHUH U JIP.




Ananranus npoueaypbl NpoBeeHUs MPOMEKYTOYHOM aTTeCTAIMU J1JIA
HHBAJIUA0B " Jul ¢ OB3:

B xone mpoBeneHus MpoOMeXyTOYHOM aTTecTalluy MPeTyCMOTPEHO:

— MpEIbSIBICHUE OOYYAIOIMUMCS MEYATHBIX M (WJIM) SJCKTPOHHBIX MAaTEPHAJOB B
dbopMax, aqanTHPOBAHHBIX K OTPAHUYCHUSIM HX 37J0POBbS;

- BO3MOXXHOCTh T10JIb30BaThCsl MHAMBUAYAIBHBIMU YCTPOMCTBAMH U CpEACTBaMH,
MO3BOJIAIOIIMMHU aJaNTHPOBaTh MaTepuaibl, OCYLIECTBIATh NPUEM U TMepeaady HHPOpMaIUu C
YU4€TOM UX UHAMBUYyaJIbHBIX OCOOEHHOCTEH;

- YBEJIMYEHHUE MPOIOJDKUTEILHOCTH MPOBEICHUS aTTECTALIUN;

- BO3MOXXHOCTh MPUCYTCTBUS ACCHCTEHTa M OKa3aHWUsI UM HEOOXOAMMON MOMOIIU
(3aHATH paboyee MECTO, MEPEABUTATHCS, MPOYUTATh M OQPOPMHUTH 33JaHUE, OOUIATHCSA C
MIPETo/1aBaTesieM).

@DopMBI IPOMEKYTOUYHOM aTTECTAMU JJIsi MHBATUAOB U Ul ¢ OB3 MOMKHBI YUUTHIBATH
WHIUBHIyaJIbHBIC U TICUX0(pH3HIecKue 0cOOeHHOCTH 00ydaromierocs/ooydarommxcs mo AOITOIT
BO (yctHO, mUCbMEHHO Ha Oymare, MICbEMEHHO Ha KOMIIBIOTEpE, B (DOpME TECTUPOBAHUS U T.I1.).

CrnenuajbHble YCJI0BHSA, o0ecriednBaeMble B Mpoliecce MpenoaaBaHusi
AUCIUILIHHDBI

Cmyoenmul ¢ HApYUIeHUAMU 3PEHUA

— IIPCAOCTaBJICHUC 06pa3OBaTeanoro KOHTCHTAa B TCKCTOBOM JJICKTPOHHOM Q)opMaTe,
IMMO3BOJIAIOIIEM TICPEBOAUTD HHOCKOH@‘I&THYIO I/IH(l)OpMaI_II/IIO B ay,I[I/IaJ'ILHYIO NIJIn TaKTI/IJ'IBHYIO
(opmy;

— BO3MOXHOCTBH UCIIOJIB30BATH I/IHI[I/IBI/II[yaJ'IbeIe YCTpOI‘/'ICTBa " CpCACTBaA, ITIO3BOJIAOIIUC
aJ[alITUPOBATb MaTCpUaJIbl, OcyI_I_[eCTBJIHTb HpI/IéM nu nepe):[aqy I/IH(i)OpMaI_II/II/I C yLIeTOM
I/IHI[I/IBI/IIIyaJII)HI)IX OCO6GHHOCT€I71 " COCTOSHUA 3IlOpOBI)$I CTYZIeHTa;

— Hpe,I[OCTaBJ'IeHI/Ie BO3MOKHOCTU Hpe,[[KprOBOFO O3HAKOMJICHUSA C CO)Iep)KaHI/ICM
y4eOHOH JHUCLUMIUIMHBI M MaTepuajioM IO Kypcy 3a cuéT pa3MelleHuss uHpopMaluu Ha
KOPIIOPaTUBHOM 00pa30BaTeIbHOM MOPTAJE;

— HCMOJb30BaHUE YETKOTO M YBEIMYEHHOIO MO pasMmepy wmpudra M rpaduyeckux
00BEKTOB B MYJIbTUMEIUWHBIX MTPE3CHTALIMSIX;

— HCITIOJIB30BAHHC I/IHCTp}/'MeHTOB «nyna», «npoxcemop» HpI/I pa60Te C HHTepaKTHBHOﬁ

JIOCKOM;

— O03BYYMBaHHME BM3yaJbHOM HH(pOpMaLMM, TPEICTaBICHHON OO0y4aroluMmcs B XOJe
3aHATHH;

— o0ecrnieyeHne pa3gaToOuHbIM MaTepUAIOM, 1yOIUPYIOIUM UHPOPMALIUIO, BEIBOAUMYIO
Ha DKpaH;

— HaJIWYHE MMOANMCEH 1 ONTUCAHUS Y BCEX HCITONIb3YEMBIX B IpoIiecce 00yYeHHs pUCYHKOB
U WHBIX Tpa@UuecKuX OOBEKTOB, YTO JAaET BO3MOXKHOCTH TEPEBECTH IMHUCHMEHHBIA TEKCT B
ayJAuabHbIN,

— ofecrmeyeHrue 0co00OTO PEUYEBOTO pEXUMa MPENOAaBAHUS: JICKIUU YUTAIOTCS TPOMKO,
pa3dopuMBO, OTYETIMBO, C TAy3aMH MEXJYy CMBICIIOBBIMH OJloKamMu  HH(pOpMaIu,
obOecrnieunBaeTCcs WHTOHUPOBAHUE, MOBTOPEHUE, aKIICHTUPOBAaHKE, MPOPUIAKTHKA PACCECHBAHUS
BHUMAaHUS;

— MHHHUMHU3AIHS BHEITHETO IIyMa 1 00ecriedeHre CIIOKOMHON ayTualbHON 00CTaHOBKH;

— BO3MOXXHOCTh BECTH 3allKCh y4eOHON HHQOpPMAINK CTyIECHTaAaMH B YIOOHOM IS HUX
dbopme (ayanaibHO, ayTMOBHU3YyaTbHO, HA HOYTOYKE, B BUJIE TTIOMETOK B 3apaHee MOITOTOBICHHOM
TEKCTE);



— YBCJIIMYCHUC [OO0JIKM MCETOJ0B COLIHaHbHOﬁ CTUMYJIAIIUA (06paH_[€HI/I€ BHHUMAaHHA,
aneyuIAlus K OTPAaHUYEHUSIM 110 BPEMEHH, KOHTAKTHbIE BUJIbl paOOT, TPYNIIOBbIE 3aAaHUs U Ap.)
Ha NPAKTUYCCKUX U na60paT0pHHx 3aHATUAX,

— MUHMMM3MPOBAHUE 3aJlaHUM, TPeOyIOIMX AKTUBHOI'O MCIIOJIB30BAaHUS 3pUTEIbHON
HaMsITU U 3pUTEIIBHOTO BHUMAHUS;

— TIpPUMEHEHHE TOATAIHOW CHCTEMBI KOHTPOJISL, OoJiee YacTblii KOHTPOJb BBIIIOJIHEHUS
3aaHMi JJI1 CAMOCTOSITEIbHON paOOTHI.

Cmydenmbl C Hapyuwienuamnu onopﬂo-deuzameﬂbnozo annapama

(Mﬂ.]IOMOﬁI/IJII)HLIe CTYACHTBI, CTYACHTbI, UMCIOIIUE TPYAHOCTH
NnEPEeABUKCHUA U MATOJIOIHI0 BEPXHUX KOHeqHOCTeﬁ)

—BO3MO>XHOCTb HCIIOJIb30BaTh CHEIMAIBHOE IPOrpaMMHOE 00ECIeueHHE U ClelMaTIbHOe
000py10BaHUE U MTO3BOJIAIOIIEE KOMIIEHCUPOBATh JBUTATEIbHOE HapYyIlIeHUE (KOJISICKU, XO1YHKH,
TPOCTH H JIp.);

— IIPE0CTaBIECHUE BO3MOKHOCTH MPEIKYPCOBOIO O3HAKOMJIIEHUS € COJIEP )KaHUEM yueOHOM
JUCHUTUTMHBL ¥ MAaTEPUAIOM 1O Kypcy 3a CU4€T pa3MemeHuss HHPpOpMaIuyn Ha KOPIOPATUBHOM
o0pa3oBaTeIbHOM NOPTAJIE;

—IIPUMEHEHUE JIOMOJIHUTEIbHBIX CPEACTB AKTHBU3AIMM IPOLECCOB 3allOMUHAHUS U
HOBTOPEHUS;

— OIlOpa Ha OIpPEJIEICHHbBIE U TOUHbIE TOHATHS;

— MCII0JIb30BaHME JJIs1 WIUTFOCTPALIMU KOHKPETHBIX IIPUMEPOB;

— IPUMEHEHUE BONPOCOB 11 MOHUTOPUHIAa TIOHUMAaHUS;

— paszeneHye u3y4aeMoro Marepuasia Ha HeOoJbIlIne JIOTHYecKue OJI0KH;

— YBEJIMYEHUE J0JIM KOHKPETHOIO MaTepuana U COOJII0JIeHUE NMPUHIUIA OT IPOCTOro K
CJIO)KHOMY IIPH OOBSCHEHUH MaTepHaa;

—HaJnyue 4YETKOM CHUCTEMBl M aNrOpUTMa OpraHM3alMM CaMOCTOSITENbHBIX paboT U
IPOBEPKHU 33aJJaHU C 00s13aTeNbHON KOPPEKTUPOBKOIM U KOMMEHTapUsIMU;

—YBEIMYEHHUE [IOJIM METOJIOB COLMAIBbHOM CTUMYNIUMM (0oOpalieHne BHHMMAHUS,
anmessys K OrpaHUYEHUsIM 110 BPEMEHH, KOHTAKTHbIE BUbI paboT, IPYIIIOBBIE 331aHUs JIp.);

—obecnieueHue OeCIpensITCTBEHHOIO JOCTYIa B TOMEIEHUS, a TAaK)Ke MPeObIBAHUS HUX;

—HQJIMYUE BO3MOXKHOCTH HCIIOJb30BaTh HWHAMBHIYAJIbHBIE YCTPOMCTBA WM CpEACTBA,
MO3BOJIAIOIIME OOECHeYUTh pean3alii0 3ProHOMMYECKHUX TMPUHIUIOB M KOM(OpTHOE
npeObIBaHNE Ha MECTE B TEYEHUE BCEro nepuoja yu€osn! (IOJICTaBKH, CHEUalbHble TOAYIIKH U

zp.).

CryaeHThl ¢ HApyLIeHUSIMHU ciayXxa (riryxue, cadociablanue,
MO3/IHOOTJIOXIIIHE)

— IpeaocTaBiieHHe 00pa30BaTEIbHOTO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM (opmare,
MO3BOJISIOIIEM MEPEBOUTD ayHabHYIO (POPMY JIEKIIMH B TNIOCKONIEYAaTHYIO0 HHPOPMALIUIO;

— HAJIMYAE BO3MOXXHOCTH WCIIONIb30BaTh HWHIMBUAYAIbHBIC  3BYKOYCHJIMBAIOIIHNE
YCTPOMCTBA M CYypAOTEXHUYECKUE CPENICTBA, TTO3BOJIIONINE OCYIIECTBISATh MPUEM M TIepeaady
UH(OPMAIIMHU; OCYILECTBIIATh B3aMMOOOPATHBIM MepeBO] TEKCTOBBIX M aynuodaiiaoB (GJIOKHOT
JUTS PEYEeBOTO BBOJIA), & TAK)KE 3aIKCh U BOCIIPOU3BEICHUE 3PUTEIBHOM HHPOPMAIINH.

— HaJIMYME CHCTEMBbl 3aJjaHUi, O00eCHEeuMBAIONIMX CHCTEMAaTU3aLUI0 BepOAIBLHOIO
MmarepHala, ero CxeMaTru3aluio, epeBo/] B TAOIUIIbI, CXEMBbI, OTIOPHbIE TEKCTHI, TII0CCAPHIA;

— HWJIMYHE HAarJSIHOTO COINPOBOXKICHHUS HM3y4aeMOro wmarepuaia (CTpYKTypHO-
JIOTUYECKHE CXEMbl, TaONMuIbl, TpaduKy, KOHLEHTpHUpYIOIIKUEe U 06oOImaronue nHpopmaiuio,
OTIOpHBIE KOHCIIEKTHI, Pa3IaTOYHbII MaTepuan);



— Hajnuuue YE€TKOW CUCTEMBl W allTOPUTMa OPraHU3allid CaMOCTOSTEIBHBIX PadOT U
MIPOBEPKH 3aJIaHUN ¢ 00s3aTEIHLHON KOPPEKTUPOBKOW U KOMMEHTAPUSIMH;

— o0ecrieyeHue MPaKTUKU ONEPEKAIOILEr0 YTEHUS, KOT/1a CTYJ€HTHI 3apaHee 3HAKOMSITCS
C MaTepUAJIOM U BBIJCIISIOT HE3HAKOMBIE M HETIOHATHBIC CIIOBA M (PArMEHTHI;

— 0COOBIif peyeBol pekuM pabOThI (0TKA3 OT AJIMHHBIX ()pa3 U CIOKHBIX MPEIOKESHHH,
XOopollasi apTUKYJSALUs; YeTKOCTh U3JI0KEHUS, OTCYTCTBHE JIMIITHUX CIIOB; MOBTOpeHHUE (pa3 6e3
W3MEHEHHUS CIIOB M TIOPSAKA WX CIIEJOBAHUS, OOCCIICUEHUE 3PUTEILHOTO KOHTAKTa BO BPEMsI
TOBOpPEHMSI U 4yTh OoJjiee MEAJIEHHOTO0 TEeMIla Peud, MCIOJIb30BAaHUE €CTECTBEHHBIX KECTOB U
MHUMUKH );

— 4&TKoe COOJIOJICHUE aNTOpUTMa 3aHATHS U 3aJlaHuil IJIs CaMOCTOSTEIbHOU paboThI
(Ha3bIBaHHE TEMBbI, MOCTAHOBKA IEJNH, COOOILICHHE U 3alKCh IUIaHA, BBIJEIICEHUE OCHOBHBIX
MOHSATUH M METOJIOB MX M3YUCHHUS, YKa3aHHUE BHUJOB JCATEIBHOCTH CTYJIEHTOB M CIOCOOOB
MIPOBEPKHU YCBOEHUS MaTepuaia, CioBapHas padbora);

— cobmoieHne TpeOOBaHUH K MPEABIBIIEMbIM YIeOHBIM TEKCTaM (pa30MBKa TEKCTa HA
YacTH; BbIJICJICHHE OMIOPHBIX CMBICJIOBBIX MTYHKTOB; UCIIOIb30BAHUE HATJISAHBIX CPEJICTB);

— MHHHUMHU3ALMS BHEITHUX ITYMOB;

— MPEAOCTaBJICHUE BO3MOXKHOCTU COOTHOCUTH BepOaNbHBIM U rpaduueckuil Matepuai;
KOMILJIEKCHOE HCIIOJIb30BaHUE MUCHMEHHBIX M YCTHBIX CPEACTB KOMMYHUKAIIMH TPH padoTe B
rpymre;

— COYETaHUE Ha 3aHATHSIX BCEX BHJIOB PEUYCBOM JIEATEILHOCTH (TOBOPEHHUS, CIYIIIAHMS,
YTEHUSI, TUChMa, 3pUTEITLHOTO BOCIIPHUATHS C JIMIIA TOBOPSIIIETO).

Cmyoenmul ¢ npoyumu eudamu HapyuieHui
(ALII ¢ HapymieHUAMH peqH, 3200/IeBAHUS IHIOKPHHHOM, IEHTPAJbHOI
HEPBHOM U CEPAEYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYEeCKHe 3200/1eBAHUA)

—HaJM4Yue BO3MOXKHOCTU MCIIOJIb30BaTh HHAMBHUIYyalbHbIE YCTPOMCTBA U CpEACTBA,
MO3BOJISIOIINE OCYIIECTBIATH MPUEM U Iepeaady nHGOpMaIHH;

—HaJM4Yue CHUCTEMBbl 3aJaHUl, OO0ECTeUMBAIOIIUX CUCTEMATH3alMI0 BepOaTBLHOTO
MaTepHaia, ero cCxeMaTru3aluio, MepeBo/] B TaOIUIIbI, CXEMbI, OTIOPHbIE TEKCTHI, TII0CCAPHIA;

—HaJINYME HAIJISTHOTO CONIPOBOXK/IEHUSI U3y4aeMOT0 MaTepuaa;

—HaJnyue 4YETKOM CHUCTEMBbl M aJrOpUTMa OpraHM3allMM CaMOCTOSITENBbHBIX paboT U
IIPOBEPKU 33aJJaHU ¢ 00s13aTEIbHON KOPPEKTUPOBKON M KOMMEHTAPUIMHU;

—obecreyeHue MPaKTUKK ONePEeXkaroIero YTeHUs, KOr1a CTYJIeHThI 3apaHee 3HAKOMSTCS C
MaTepHajoM U BBIACISAIOT HE3HAKOMBIE M HEMOHATHBIE CJIOBA U ()parMEHTHI;

—IPEJOCTaBICHINE BO3MOKHOCTH COOTHOCHUTH BepOaibHBIM M TpaduyecKuil Marepual;
KOMIUIEKCHOE HCIOJIb30BaHUE NMHUCbMEHHBIX M YCTHBIX CPEACTB KOMMYHHMKAIUU MpU padoTe B
IpyIIIe;

—COYETaHHME Ha 3aHSTHUSX BCEX BHUAOB PEUEBOM AESITEIBLHOCTU (FOBOPEHHS, CIIYIIAHUS,
YTEHHUs, TUCbMA, 3pUTEIBHOIO BOCIIPUATHS C JINLA TOBOPSLIETO);

—IpeoCTaBICHUE 00Pa30BaTEILHOIO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMarTe;

—IPEeI0CTaBICHUE BO3ZMOKHOCTH IIPEAKYPCOBOIO 03HAKOMIIEHUS C COAECP KaHUEM yueOHOI
JUCIUIUIMHBI M MaTepuajoM IO Kypcy 3a cuéT pa3MenieHus HHGOpMaluu Ha KOPIOpPaTUBHOM
o0pa3oBaTeIbHOM NOPTAJIE;

—BO3MOKHOCTh BECTH 3aIllUCh y4eOHON MH(OpMAIMM CTyIEHTaMH B YAOOHOM JUIs HUX
dopme (ayauanbHO, ayIHOBU3YaIbHO, B BUJE IOMETOK B 3apaHEe MOATOTOBICHHOM TEKCTE).

—IpPUMEHEHHUE IOITANHON CUCTEMbI KOHTPOJs, 0ojee 4YacThlii KOHTPOJIb BBIIOJHEHHUS
3aJaHUi JJI1 CAMOCTOSITENIbHON paboTHl,

—CTUMYJIMPOBaHHUE BEIPAOOTKH Y CTY/IEHTOB HaBBIKOB CAMOOPTraHU3alNK U CAMOKOHTPOJIS;

—HaJIMYKe Nay3 AJIs OTJbIXa U CMEHbI BUJIOB JAESITEIbHOCTH 10 X0y 3aHSTHSI.



