MHMHHUCTEPCTBO CEJIBCKOI'O XO3IHCTBA POCCUMCKOM ®EJEPAIIUU
®denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00Pa30BATEIIBHOE YUPEKICHUE
BBICILIETO 00pa30BaHUS
«KYBAHCKHM 'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET

UMEHU U. T. TPYBUJIMHA»

OAKVYIJIBTET DOHEPI'ETUKHU

/3 } ‘R ﬁp TeTa SHEPreTHKH
‘“’ =% .«4- s S
o Jlomﬂ*fj@ A: 1lleBuenko

\ gg“ 2021 r.

Pabouasi nporpamMmMma JUCIHUATIIMHBI

«TennoTexHuka»

Hanpasienue noaroroBKu
35.03.06 «ArporHKEHEPUI»

Hal'[paBJIeHHOCTb noaAroToBKMU
((3JI€KTDOO6ODVI[OB8,HI/I6 H 3JICKTPOTCXHOJIOTHH »

YpoBeHb BbICHIET0 00pa3oBaHNs
bakanaBpuar

®opma o0yueHust
Ounas, 3a04Hast

Kpacuopap
2021



PaGouass mporpamMma JucHUIIEHbL «TermoTexHuKay pa3paboTraHa Ha OCHOBE
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1 He.]'ll) M 3aJ1a4Y41 OCBOCHUSA JUCIHUIIJIMHBI

Heabrw ocBoenuss aucuumidHbl b1.0.17 «TemmorexHukay sBAsSETCS
dbopMupoBaHue KOMIUIEKCAa 3HAHMI 00 MeTojax MOJIydeHHUs, MpeoOpa3zoBaHuUs,
Mepelauu ¥ UCMOJIb30BAHUS TETUIOTHI.

3agauy AMCHUILIMHBbI

- pemarh WHXXEHEPHBIE 3a/laud C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
MEXaHUKH, MIEKTPOTEXHUKHU, TUAPABINKHA, TEPMOJUHAMUKHN U TEIJIOMACCOOOMEHA;

- HCIMOJB30BaTh THUIIOBBIE TEXHOJIOTUM TEXHUYECKOrO0 OOCTyXUBaHMUS,
peMoHTa u BOCCTAHOBJICHUS W3HOIICHHBIX JeTajei MallluH u
AIEKTPOOOOPYIOBAHMUS.

2 [lepeyenb MJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHs] 110

AUCIHMILJINHE, COOTHECEHHBIX ¢ IUIAHUPYEMBIMHM Ppe3yJbTaTaMu
ocsoenusa OITIOII BO

B pe3yabTare oCBOeHHSI IMCUMILUIMHBI (OPMHUPYIOTCH CcjeAylolue
KOMIIeTEeHINH:

OIIK-1 CnocobeH pemarb THUIOBBIE 33Jaud  MPOPECCHOHAIBHON
NEATEIbHOCTH Ha OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MAaTE€MAaTHYECKHUX,
€CTECTBEHHOHAYYHBIX M 0OIIenpodecCHoHaIbHbIX TUCHUIUIMH C TPUMEHEHHUEM
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUIA

OIIK-4 Crnoco0eH pealn30BbIBATH COBPEMEHHBIE  TEXHOJOTUU U
00OCHOBBIBATh UX IPUMEHEHHUE B TPOPECCUOHAIBHON NeATEIHHOCTH

3 Mecto nucunmuiuabl B cTpykrype OIIOII BO

b1.0.17 «TemmoTeXHUKa» SIBIAETCS IUCIMUIUIMHON 00A3aTEIbHON YacTHU
OIIOIT BO nmnoaroroBku oOydaromuxcs 1o  HampaBieHuiro  35.03.06
«ATpOUHKEHEPUS», HaIpaBJICHHOCTD «InexTpoodopyIOBaHUE "
AJIEKTPOTEXHOJIOT U,

4 Oobem aucuuiuInHbI (108 yacoB, 3 3a4CTHBIX CIMHHMIIBI)

Bunsl yueOHOM paboThI O6wem, sacos
AR P Ounas | 3aoyHas
KonTakTHas padora 41 11
B TOM YHCJIE:
— AY/MTOPHas 110 BIjaM 40 10
y4eOHBIX 3aHATUH
— JIEKIUHA 14 2
—— NPaKTUYECKHE 14 4
— 1abopaTopHbIC 12 4




Buaer yueOHOI pabOTEL Obbem, vacos
I P OuyHas \ 3aoyHas
—— BHEAYIUTOPHAs 1 1
— 3a4eT 1 1
—— DK3aMeH - -
—— 3alIUTa KypCOBBIX ) i
paboT (MMPOEKTOB)
CamocrosiTesibHas padoTa 67 97
B TOM YHCIJIE:
— KypcoBas pabora ) )
(mpoexr)*
—— IIPOYHE BHJIBI 67 97
CaMOCTOSITEJIbHOM pabOThI
‘ HToro nmo qucumMnjinge 108 108

5 Coaeprkanue IMCIHUANINHbBI

[To uToram u3y4aemMon TUCIUILIMHBI CTYJACHTHI CAAIOT 3a4eT.
JlucuurinHa u3ydaercss Ha 3 Kypce, B 5 cemecTpe (0O4HOe), a Takke Ha 3
Kypce B 6 ceMecTpe (3a0uHOe).

Coaep:kaHue M CTPYKTYpPa TUCHUIJIMHBI 110 04HOMH ¢opMe 00ydeHust

E = Buawbl yueOHo# padoThl, BKJIKOYAS
N s = = CaMOCTOSITEJIbHYIO PadOTy CTYJI€eHTOB
[\
; Tewma. E“:‘ g H TPYJ0EMKOCTb (B Yacax)
il
I OCHOBHBIE BOIIPOCHI ; 2 5 [Tpaktnueck | Jlabopatopn | CamocTrosiTe
g-§ © Jlexnuu Y€ 3aHATHUSL | bIC 3aHATHUSA JIbHAs
S = pabora
Bsenenne "
npeaMeT
TETUIOTEXHUKHU
OIl
Texauueckas
K-1
1 | TepMoaMHAMUKA, ol 5 2 2 2 10
OCHOBHbIE OHATHS | 1 4
Y OIIpeNIeTIeHus,
rnapameTpbl
COCTOSIHUS
[TepBoIit 3aKOH
TEPMOJIMHAMUKH.
pMoL oIl
CymHocTs, K-1
2 | aHAIUTHUYECKOE Ol 5 2 2 2 10
BBIpKECHHUE.
p K-4
Buyrpenuss
SHEPrust
3 | Bropoit 3akou | OIl | 5 2 2 2 10




Tema.
OcHoOBHBIE BOIIPOCHI

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

dopMupyembie
KOMIIeTEeHI[HH
Cemectp

[TpakTudaeck | Jlabopatopu | CamocTosTe

.HeKLII/II/I HUe 3aHATUA bIC 3aHATUA JIbHas

paborta

TEPMOJAVUHAMUKH.
TepmoanHamMu4eck
ne

LIAKJIBI TEIJIOBBIX
MalllMH

=

~ O
o RN

SN

TepmoanHamMmuueck
ue MIPOLIECCHI
WU3MEHEHHUS
COCTOSIHUS pabOUnX
TeJl. CpoiicTBa
peaJIbHbIX Ia30B

Braxnbei  BO3ayX,
OCHOBHBIE
BEJINYUHBI, pacyeT
IIPOLIECCOB
BJIQXKHOTO BO3JyXa

TepMoauHamuka
noroka. Mcreuenue
"
JIPOCCETUPOBAHNE
ra3oB U MMapoB

TepMoauHamMuyeck
Wi aHaIH3
MPOIIECCOB B
KOMIIpeccopax

Kypcosas pabora

Bcero

14

14 12 67

Conep:xkanue ¥ CTPYKTYpa AUCHMILIMHBI 110 3204HOi dopme o0yueHust

Buasbl yueOHoi1 padoThl, BKIOYAs

%]
= =
w2
HanMmenoBaHnue TeMbl 5 Er = CaAMOCTOSITEJIbLHYIO padoTy CTYyIeHTOB
=
C yKa3aHueM 2 s g U TPYA0EMKOCTb (B yacax)
OCHOBHBIX § = E [Tpaktuueck | Jlabopatopu | CamocTosTe
BOIIPOCOB S § S Jlexkuun We 3aHATUSA | bl 3aHATUS JIbHAS
o X pabora
Bsenenue u| OII
npeameT K-1 9 9 5 10
TEMJIOTEXHUKH OIl
Texunueckas K-4




Buabl yueOHoii padoThl, BKIOYAS

g =
No HaumenoBanue Temsl ;E.; E = CaMOCTOSITEJIbHYIO padoTy CTYyIEHTOB
o C YKa3aHUuEM 2 s 8 U TPYA0EMKOCTH (B Yacax)
I OCHOBHBIX S 2 3 IIpaxktuueck | Jlaboparopn | CamocTosite
BOIIPOCOB S ©|  Jlexunu We 3aHATUS | bl€ 3aHATHUS JTBHAs
S = pabora
TEPMOANHAMUKA,
OCHOBHBIC ITOHSTHUS
Y OTIpe/IeTICHUS,
rapameTpbl
COCTOSIHUS
[TepBsrit 3aKOH
TEPMOJUHAMHUKH. oI
CymHocTsb, K-1
2 | aHAIMTUYECKOE Ol 6 - 2 2 10
BBIpaXKEHUE. K-4
Bryrpennss
SHEPTH
Bropoit 3aKOH
TEPMOJNHAMHUKH. OIl
3 Tepmomunamuueck | K-1 6 i i i 10
ne OIl
LUKJIBI TEIUIOBBIX K-4
MaliuH
TepMoauHamMuyeck
ue MPOLIECCHI
W3MEHEHUS 1C<).1}
4 | cocTostHUS om 6 - - - 10
pabouux Tel. K-4
CaolicTBa
peaJIbHBIX Ta30B
Brnaxusiii  Bo31yX, oIl
OCHOBHbBIE K-1
5 | BeJIMYUHBI, ol 6 - - - 17
pacter mpoueccos | 1.,
BIIQYKHOTO BO3/TyXa
TepmoanHamuka o1
notoka. Vcreuenue K-1
6 |u oIl 6 - - - 20
JPOCCEINPOBAHKE K-4
ra3oB M MMapoB
Tepmonnnamuueck | OII
7 Ui aHaIu3 K-1 5 i i i 20
MPOLIECCOB B 0)11
KOMIIpeccopax K-4
8 | Kypcosas pabota - - - -
Bcero 2 4 4 97

6 IlepevyeHb y4eOHO-METOAUYECKOTO OOecTIedeH st J1JIsl

CAMOCTOSITEJIbHOM PA0OTHI 00YYAKOINUXCSH MO TUCIUTUIHHE
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/ DOH OLIEHOYHBIX CPEACTB /ISl MPOBeAeHNsI TPOMEKYTOYHOM

arTrecCraiumu

7.1 IlepeyeHb KOMIETEHIHII ¢ YKa3aHHEM ITanoB UX GopMHpPOBaHUS B
npouecce ocsoenuss OIIOII BO

Howmep ceMecTpa
(aTam dhopmupoBaHUs Drarbl hopmupoBaHHs " MIPOBEPKHU YpOBHS
KOMITETEHIINH c(OpMUPOBAHHOCTH KOMIIETEHIIMI MO AUCHUIIIIUHAM,
COOTBETCTBYET HOMEPY npaktukam B npouecce ocsoenus OIIOIT BO
ceMecTpa)

OIIK-1 Cnoco0en pemiatb THNOBBbIE 3a1a4U NMPOeCCHOHANBbHON IesiTeJIbHOCTH HA

OCHOBE 3HaHMIi OCHOBHLIX
o0menpogdeccuoHAIbHBIX

3aKOHOB MAaTeMAaTHYeCKHX, eCTeCTBEHHOHAYYHBIX M
JUCHUILIHH c NpUMeHeHHeM HH(pOPMaAIMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOT i

1 HaueprarenpHas reomeTpus
1,2,3 Maremaruka
1,2,3 dusuka
2 Xumust
2 WNmxenepHas rpaduka
2 Teopernueckasi MEXaHHKa
2 Nudopmaruka
2 O3HakoMuTeIbHAS TPAKTUKA (B TOM YHCIIE TIOTyYeHHE
NEPBUYHBIX HABBIKOB HAYYHO-UCCIIEIOBATENLCKON pabOTHI)
2,3 MartepuanoBeieHue U TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTEepHUaoB
3 ConpoTuBJICHHE MAaTEPHUATIOB
3 [{udpoBbie TEXHOIOTUH
3,4 TeopeTnueckrie 0CHOBBI TIEKTPOTEXHUKHI
5 ABTOMaTHKa
5 ['unpaBnuka
5 Tenyorexnnka
6, 7 ONEeKTpONPUBOJL
7 DKOHOMUKA U OpraHu3aIvs MPOU3BOJICTBA HA
npennpusitun AITK



https://edu.kubsau.ru/file.php/%20124/Teplotekhnika_uchebnoe_posobie_25-09-2018_409028_v1_.PDF
https://edu.kubsau.ru/file.php/%20124/Teplotekhnika_uchebnoe_posobie_25-09-2018_409028_v1_.PDF

Homep ceMecTpa
(aTan ¢dbopmupoBaHus Oransl (dopmupoBaHus u IIPOBEPKHU YPOBHS
KOMIETEHIUH c(OPMHUPOBAHHOCTH KOMITETECHIIMI IO AUCIUIIMHAM,
COOTBETCTBYET HOMEpPY npaktukam B miporecce ocsoenus OITOIT BO
ceMecTpa)
8 OCHOBBI MUKPOITPOIIECCOPHON TEXHUKH
8 BrimonHeHue u 3ammTa BBITYCKHON KBAIM()UKAITMOHHON PabOTHI

OIIK-4 CnocobeH pean30BbIBATH COBpPeMEHHbIE TEXHOJIOTMH W 000CHOBBIBATH HX

NpUMeHeHHe B IPogecCHOHAIBHOM e TeJIbHOCTH

1

Beenenne B mpodeccnoHaIbHYO e TETbHOCTh

2

Mexanuzanus TexHojorunueckux npoueccos B AITK

2,3

MaTepuaioB

MaTepI/IaHOBeI[eHI/IG " TCXHOJIOTHUSA KOHCTPYKIMOHHBIX

Hudpossie TexHoNMOrNM

OCHOBEBI MMPOU3BOJACTBA MPOAYKIHNH PACTCHUCBOJACTBA

DNEKTPOTEXHUYECKUE MaTepUaIbl

OCHOBEHI IMPOU3BOJACTBA IMPOAYKIHNH ) KUBOTHOBOACTBA

MoHTax 371eKTpo0OOPYIOBAHUS U CPEACTB aBTOMATHKHU

OxcruryatannonHas npaktuka b2.0.01.03(Y)

DIIEKTPOHHAsI TEXHHUKA

ol bhlrlhOwW W

Tengorexuuka

o
[ep}

DIIEKTPUYECKUE MAIIUHBI

DKcIutyatanus 3J1eKTpoo0opyI0BaHUS U CPEACTB AaBTOMATUKU

OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKHI

DKOHOMHUYECKOe 000CHOBAHNE UH)KEHEPHO-TEXHUYECKUX
peleHni

| 0O [0

BrinonHenue ¥ 3amuTa BeITYCKHOM KBaTU(UKAIMOHHON paboThI

7.2 OnucaHue noxka3zaTtejeil 1 KpUTepueB OLeHNBAHNSI KOMIETEHIUI Ha
PAa3JIHYHBIX 3TANAX UX (POPMHUPOBAHUS, ONIMCAHUE IIKAJIbI OLEHNBAHUS

Hnanupyembre YPOBEHb OCBOCHHUS
pe3ynbTaThl
OCBOCHHA «HEYIOBJICTBOPH| «yIOBIETBOPHU OrneHouHOE
KOMIICTCHITHH TCIIBHO» TCIBHO» «XOpOoI1Io» «OTJINYHO) CPENICTBO
(MHIUKATOPBI MUHUMAJBHBIN | MUHUMAJIBHBIN cpenHui BBICOKHM
JOCTHIKCHMA HE JOCTUTHYT | (TIOpOrOBBIi)
KOMITETEHITHH )
OIIK-1 CnocoGen pemath THIOBbIE 3aJa4d NPO(ecCHOHATIBHON JesiTeIbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTH4eCKHX, €CTeCTBEHHOHAYYHBIX u
o0menpogeccnoHaNbHBIX AUCHHUILINH c NpPUMEHEeHHeM HH(OpMaLIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
3Hath: He Baaneer | Umeer 3Haert: 3HaeT Ha Pedepar,
- OCHOBHBIE 3HAHUAMU NMOBEPXHOCT | - OCHOBHBIE | BBICOKOM 3a/laHust
3aKOHBI B 00J1aCTAX: | Hble 3HAHUA | 3aKOHBI YPOBHe: 1a00paTOPHbI
MaTeMaTHYeCKUX, | - OCHOBHBIX | B 00JIACTSIX: | MaTeMaTH4ec | -  OCHOBHBIE | X paboT, TecT,
€CTECTBEHHOHAyY | 3aKOHOB - OCHOBHBIX | KHX, 3aKOHBI KOHTPOJIbHAS

8




[Inanupyemsle

YpoBeHb OCBOEHHUS

pe3ynbTaThl
OCBOCHHA «HEYZIOBJIETBOPH| «yIOBIETBOPH O1neHOYHOE
KOMITCTCHIINH TENBHO» TENBHO» «XOpOILIO» «OTJINYHO» CPEJICTBO
(MHIMKATOPEL MHHUMAJIbHBIA | MUHAMAJIbHBIN cpenHuii BBICOKHI
MOCTHIKCHUA HE JIOCTUTHYT | (IIOpOTrOBBIiN)
KOMIIETCHITUH )
HBIX U MaTeMaTuyec | 3aKOHOB €CTECTBEHHO | MaTeMaThyecKk | paborta
obmienpodeccro | Kux, MaTeMaTHYeC | HAYYHBIX U | UX,
HaJIbHBIX €CTECTBEHHO | KUX, obmenpodec | ecrecTBEeHHOHA
JTUCITUTIIIUH C Hay4YHBIX U | €CTECTBEHHO | CHOHAQJIBHBIX | YYHBIX u
MIPUMEHEHHUEM obmenpodec | HAYyYHBIX ¥ | IMCHUIUIAH ¢ | obmenpodecc
MH(OPMALIMOHHO | CHOHAJBHBIX | oOuienpodec | MpUMEHEHHE | MOHATbHBIX
- JUCIHUIIINH C | CHOHAJIBHBIX | M JTUCHUTUINH  C
KOMMYHUKAIIMOH | MPUMEHEHHE | AUCIHUIUIMH C | HHQOpMAIMO | MpUMEHEHUEM
HBIX TEXHOJIOTHH. | M NpUMEHEHUEe | HHO- nHpopMaImoH
nHpOopMauo | M KOMMYHHUKAI[ | HO-
HHO- WHPOPMAIIMO | HOHHBIX KOMMYHHUKAITH
KOMMYHHUKAI[ | HHO- TEXHOJIOTHH. | OHHBIX
HMOHHBIX KOMMYHHUKAI] TEXHOJIOTHH.
TEXHOJIOTHI. | MOHHBIX
TEXHOJIOTHUH.
YmMmerb: He ymeer: Ymeer Ha | YMeeT Ha | YMeeT Ha
-peuiaTh TUIIOBBIE | -peliaTh HHU3KOM JAOCTATOYHO | BHICOKOM
3a/1aun TUTIOBBIE YPOBHe: M ypOBHe: YPOBHe:
npodeccuoHalbH | 3a1a4u -pemiathb - pemars | - pemiarb
Ol JesaTenbHOCTH | MPO(EeCcCHOHa | TUIIOBHIE TUTIOBBIE TUIIOBBIE
Ha OCHOBE | JIbHOM 3a1aun 3a1aun 3a1auu
3HAaHUU NesTenbHOCT | mpodeccroHa | mpodeccuona | nmpodeccruoHanl
OCHOBHBIX U Ha OCHOBE | JIbHOU JBHOM BHOU
3aKOHOB 3HAHUH NESITeNIbHOCT | IGATENbHOCT | JACSITENbHOCTH
MaTeMaTHYeCKHUX, | OCHOBHBIX U Ha OCHOBE | U Ha OCHOBE | Ha OCHOBE
€CTECTBEHHOHAy4 | 3aKOHOB 3HaAHUU 3HAHUI 3HAHUI
HBIX U | MaTeMaTH4eC | OCHOBHBIX OCHOBHBIX OCHOBHBIX
obuienpodeccno | Kux, 3aKOHOB 3aKOHOB 3aKOHOB
HaJTbHBIX €CTECTBEHHO | MaTeMaTH4eC | MaTeMaThyec | MaTeMaTHYecK
TUCLUILTAH C | HAYYHBIX U | KHX, KHUX, ux,
MIPUMEHEHHEM obuienpodec | eCTECTBEHHO | €CTECTBEHHO | €CTECTBEHHOHA
MH()OPMALIMOHHO | CHOHAJBHBIX | HAYYHBIX U | HAYYHBIX  H | YYHBIX u
- JUCIUILINH C | obmenpodec | obmenpodec | obmenpodecc
KOMMYHUKAIIMOH | IPUMEHEHHE | CHOHAIbHBIX | CHOHAJIBHBIX | MOHAJIBHBIX
HBIX TEXHOJIOTUH | M JUCUUIUIMH C | UCHUIUIMH C | AUCHUIUIMH €
uHpOpPMAIIMO | IPUMEHEHHE | MPUMEHEHUE | MPUMEHEHHEM
HHO- M M nH(pOPMALIUOH
KOMMYHHUKall | uHopmanuo | HHPOpMAIMO | HO-
MOHHBIX HHO- HHO- KOMMYHUKAaI1
TEXHOJIOTMI | KOMMYHHUKAll | KOMMYHHMKall | OHHBIX
MOHHBIX MOHHBIX TEXHOJIOT Ul
TEXHOJIOTUN | TEXHOJOTUH




Ilnanupyembre VYpoBeHb 0CBOEHUS
pe3ynbTaThl
OCBOCHHA «HCYOOBJICTBOPU| «YyHOBJIICTBOPU OHCHO'—IHOG
KOMIICTCHIINH TETHLHOY TETBHOY «XOPOLIO» COTITUYHOY» CPEJICTBO
(MHIMKATOPBI MHMHHMAJbHBIN | MUHUMAJIbHBIH CpenHuit BBICOKHI
JOCTHIXKCHUA HE JOCTUTHYT (TIOpOTOBBIi)
KOMIIETCHITUH )
HNmets HaBbik U | He Binageer: | Biaageer Ha | Baageer Ha | Biageer Ha
(wim) BIAAETH: | - HHU3KOM J0CTATOYHO | BBICOKOM
- CHOCOOHOCTBIO | CIIOCOOHOCTH | YPOBHE: M YpOBHe: YPOBHeE:
pelaTh THUIOBEIE | IO pemiars | - - -
3a/1auu TUTIOBBIE CIOCOOHOCTh | CHOCOOHOCTh | CLIOCOOHOCTBIO
npodeCCHOHANBH | 3a/1a4u 10 pemars | 10 pemaTh | pemarb
O#l NIeATeNbHOCTH | TpodecCuoHa | TUTIOBBIE TUTIOBBIE TUMOBBIE
Ha OCHOBE | JIbHOM 3a/1auu 3a/1a4u 3a/1auu
3HaHUH NesTeNbHOCT | Ipodeccrona | mpodeccrona | mpodeccronan
OCHOBHBIX U Ha OCHOBE | JbHOU JLHOU bHOU
3aKOHOB 3HAHUH JESTETPHOCT | JACATENBHOCT | ACSITEIBHOCTH
MaTeMaTHYEeCKHUX, | OCHOBHBIX U Ha OCHOBE | © Ha OCHOBE | Ha OCHOBE
€CTECTBEHHOHAy4 | 3aKOHOB 3HAHHUI 3HAaHHUI 3HAHUN
HBIX ¥ | MaTeMaTH4eC | OCHOBHBIX OCHOBHBIX OCHOBHBIX
obmenpodeccuo | Kux, 3aKOHOB 3aKOHOB 3aKOHOB
HaJTBHBIX €CTECTBEHHO | MaTeMaTHYeC | MaTeMaTH4eC | MaTeMaTHYeCK
JTUCLMIUINH C | HAYYHBIX W | KHX, KHUX, ux,
MIpUMEHEHHEM obuienpodec | eCTECTBEHHO | €CTECTBEHHO | €CTECTBEHHOHA
MH(OPMALIMOHHO | CHOHAJBHBIX | HAYYHBIX U | HAYYHBIX M | YYHBIX u
- JUCIUIIINH C | obmenpodec | obmenpodec | obmenpodecce
KOMMYHHKAIIIOH | IPUMEHEHUE | CHOHAJIBHBIX | CHOHAJIBHBIX | MOHAJBHBIX
HBIX TEXHOJIOTHH. | M JUCHUIUIMH C | IUCUUIUIMH C | JUCHMIUIUH C
uH(bOpMAIIMO | IPUMEHEHHE | MPUMEHEHUE | MPUMEHEHHEM
HHO- M M uH(pOpMaLLOH
KOMMYHHUKall | uHopmanuo | HHGOpMAIMO | HO-
MOHHBIX HHO- HHO- KOMMYHHUKAIIH
TEXHOJIOTHIl. | KOMMYHHUKal[ | KOMMYHHKAIl | OHHBIX
MOHHBIX MOHHBIX TEXHOJIOTUH.
TEXHOJIOTHI. | TEXHOJOTHUH.

OIIK-4 Cpnoco0eH peaJn3oBbIBATH
o¢eccHOHAILHOM /1eSITeIbHOCTH

NpUMeHeHHe B NP

COBPEMCHHBIC TEXHOJIOTMHM H 000CHOBBIBATL HX

3HaTh

- CII0COOBI
peanu3anuu
COBPEMEHHBIX
TEXHOJIOTHI;

- CITOCOOBI
000CHOBAHHUS
MIPUMEHEHHS
COBPEMEHHBIX
TEXHOJIOT U B
npodeccuoHalbH
OM JIeSITEIbHOCTHU

He Baageer
3HAHUSIMH

B 00J1aCcTSAX:
- cnoco0oB
peanuzanuu
COBPEMEHHBI
X
TEXHOJIOTHI;

- cnoco0oB
000CHOBAHHUS
MIPUMEHEHHSI
COBPEMCHHBI

HMmeer
TMOBEPXHOCT
HbIe 3HAHHS
B 00J1aCTAX:
- cnoco0oB
peanu3aiu
COBPEMEHHBI
X
TEXHOJIOTHI;
- cnoco0oB
000CHOBaHHUS
IPUMEHCHHSI
COBPEMEHHBI

3naer:
- CIIOCOOBI
peanuzainuu
COBPEMEHHBI
X
TEXHOJIOTHI;
- CITOCOOBI
000CHOBAHHUS
MPUMEHEHUSI
COBPEMEHHBI
X
TEXHOJIOTUH B
npodeccrona

3Haer Ha
BBLICOKOM
YPOBHe:
- CITOCOOBI
peanuzauuu
COBPEMEHHBIX
TEXHOJIOTHI;
- CITOCOOBI
000CHOBaHHS
MPUMEHEHUS
COBPEMEHHBIX
TEXHOJIOTUHA B
npodeccroHan

Pedepar,
3aaHus
1a00paTOPHBI
X paboT, TecT,
KOHTPOJIbHAS
pabota
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[Inanupyemsle

YpoBeHb OCBOEHHUS

pe3ynbTaThl
OCBOCHIA «HEYNOBIIETBOPHU| «YyIIOBJIETBOPHU OlieHOYHOE
KOMITCTCHIINH TENBHO» TENBHO» «XOpOILIO» «OTJINYHO» CPEJICTBO
(MHIMKATOPEL MHHUMAJIbHBIA | MUHAMAJIbHBIN cpenHuii BBICOKHI
MOCTHIKCHUA HE JIOCTUTHYT | (IIOpOTrOBBIiN)
KOMITIETEHITIH)
X X JIbHOM bHOH
TEXHOJIOTHI | TEXHOJOTUM | JAEATEIBHOCT | IEATEIbHOCTU
B B u
npodeccroHna | npogeccuoHa
JIbHOM JIbHOM
NESTETBHOCT | JCSITEIBHOCT
" u
Ymerb He ymeer: Ymeer Ha | Ymeer Ha | YMmeer HA
- HHU3KOM 0CTATOYHO | BHICOKOM
- peanm30BHIBATH A
€aTM30BbIBA BHE: M BHE: BHeE:
COBpPEMEHHBIE P yposHe yposHe yposHe
Th - - -
TEXHOJIOTHH,
COBPEMEHHBI | peaju30BbIBA | PEaTM30BhIBA | PEATH30BHIBAT
- 00OCHOBBIBATH | ¢ Tb Tb b
NPUMCHCHUC TEXHOJIOTUM,; | COBPEMEHHBI | COBPEMEHHBIE | COBPEMEHHEIE
COBPCMCHHBIX ) e TEXHOJOTMH, | TEXHOJOIHHU,
TEXHOJIOTHH B TEXHOJIOTUH,
000CHOBBIBAT - -
npodeCcCuOHABH
o b - 000CHOBBIBAT | 0OOCHOBBIBATD
O IeSAITeNIbHOCTH
MpUMEHEHHE | 0OOCHOBBIBAT | b pUMEHEHUE
COBPEMEHHBI | b PUMEHEHHUE | COBPEMEHHBIX
X IPUMEHEHHUE | COBPEMEHHBI | TEXHOJIOTHI B
TEXHOJIOTHI | COBPEMEHHBI | X npodeccronan
B X TEXHOJIOTHH B | bHOU
npodeccuona | TexHonoruil | npocdeccruoHa | AesITeNbHOCTH
JLHOU B JIHOU
NEeSITeNbHOCT | MpodeccuoHa | AeATeIbHOCT
u JILHOU u
NEeSITeNbHOCT
U
HNmers HaBbeIk U | He Biaaneer: | Baaneer Ha | Baageer Ha | Baageer Ha
(W1n) BIAETh: - HHU3KOM IOCTATOYHO | BLICOKOM
CIOCOOHOCTh OBHE: M YpOBHe: OBHE:
- CIIOCOOHOCTHIO yp yp yp
IO - - -
peann30BbIBATh
peanu30BbIBa | CIOCOOHOCTh | CIOCOOHOCTH | CITOCOOHOCTBHIO
COBPEMEHHbBIE
. Thb 10 10 peanu30BbIBAT
TEXHOJIOTUU;
COBPEMEHHBI | peaJu30BbIBa | peaInu30BbIBA | b
- CIOCOOHOCTBIO | e Tb Tb COBPEMCHHBIC
000CHOBBIBATH TEXHOJIOTHH; | COBPEMEHHBI | COBPEMEHHBIC | TEXHOJIOTIHH;
OPUMCHCHHC _ € TCXHOJIOTHH; | _
COBPCMCHHBIX TE€XHOJIOTHUH,
. CIIOCOOHOCTH - CIIOCOOHOCTBIO
TEXHOJIOT U B
10 - CIIOCOOHOCTh | 0OOCHOBBIBATH
npodeccuoHalbH
ol 000CHOBBIBAT | CIIOCOOHOCTH | 1O MIPUMEHEHNE
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Ilnanupyembre VYpoBeHb 0CBOEHUS
pe3ynbTaThl
OCBOCHH «HEY/IOBJICTBOPHU| «YIOBJIECTBOPU OLEHOYHOE
KOMIICTCHIINH TETHLHOY TETBHOY «XOPOLIO» COTITUYHOY» CPEJICTBO
(MHIMKATOPBI MHMHHMAJbHBIN | MUHUMAJIbHBIH CpenHuit BBICOKHI
JOCTHIXKCHUA HE JOCTUTHYT (TIOpOTOBBIi)
KOMITIETEHITIH)
JEeSITCILHOCTH. b 10 000CHOBBIBAT | COBPEMEHHBIX
npuMeHeHue | 0OOCHOBBIBAT | b TEXHOJIOTUIl B
COBPEMEHHHI | b NpUMEHEHUE | MpoQeccCuoHal
X MPUMEHEHUE | COBPEMEHHBI | BHOU
TEXHOJIOTHI | COBpEMEHHBI | X JIeSITSILHOCTH.
B X TEXHOJIOTHI B
npodeccroHa | TEXHOJOruM | mpodeccuoHa
JIBHOM B JIBHOM
NESTETBHOCT | TPOQECCHOHA | IeITEIBHOCT
H. JIBHOM U.
JIeITEITHEHOCT
H.
7.3 TumoBble KOHTPOJbHBbIE 3aJaHUA WJIM HWHbIE MaTepHAJbI,
HeoOXoaMMble [IJIsi ONEeHKH 3HAHMWA, YMeHHii, HABBIKOB H OINbITA

AeATeJIbHOCTH, XaPAKTEePU3YIOIIHUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIUI B
npouecce ocsoenuss OIIOII BO

IIpumep Tecra

1. YpaBHEHUsI MOIUTPONHOTO U U30TEPMUUYECKOTO MTPOLIECCOB, UMEIOT BULI. ..
a) pVn=const

0) V=const

B) p=const

r) T=const

1) pVk=const

Crpykrypa pedepara:

1)  TUTYJIBHBIH JHUCT;

2)  miaH paboOThI C YKa3aHHEM CTPaHHUI] KaXKJIOTO BOIIPOCA, IOABOIPOCA
(yHKTa);

3)  BBejcHUC,

4)  TEKCTOBOE W3JIOKCHHWE Marepuaia, pa30MTOe Ha BOIPOCH U
MOIBOTIPOCHI (TTYHK-TBHI, TIOJMTYHKTHI) ¢ HEOOXOIMMBIMU CCHIJIKAMH Ha MCTOYHUKH,
MCITOJIb30BAaHHBIE aBTOPOM;

5)  3akimoYcHUE,

6)  CIHCOK UCIOJBL30BAHHOW JTUTEPATYPHI;
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7)

NPWIOKEHUS, KOTOPBhIE COCTOSIT W3 Tabjuil, Auarpamm, rpadukos,

PUCYHKOB, cxeM (HeoOs3aTenbHas yacTh pedepata). [IpunoxkeHus: pacnojararoTcs
MOCIIEIOBATENBHO, COTJIACHO 3ar0JIOBKAaM, OTPAXKAIOIIUM UX COJIepKaHue.

Tewmbl pedepaToB

0
1

PP OO ~NO Ol WN P

Cxema aBTOMaTUYECKOTO PETyJIMPOBAHUS KOTEIbHON YCTAHOBKH.
OToruieHne U BEHTUISLUS KUIbIX U OOIIECTBEHHBIX 3/IaHUN.
TennoBoit pacuet 00Ka IIEKTPOCTAHIIUH.

Ananuz s3xoHomMuueckux nokazateneit TOC ([IB peruon).
[TapoBas Typouna x-800-240.

TemnnoBoit pacuer kotna E-75-40I'M.

Buxpesblie ropenku.

[TapoBoii koTe.

TermorazoBEeHTUIIALMSA.

Bropoii 3aK0H TEpMOAVHAMHUKM.

[IpoekTpoBaHre TIABHOM CXEMBbl DJIEKTPUUYECKUX COCAMHEHHM

IIOACTAaHIIUH.

12
13
14
15

Temnonepenaya.

Br16op TemioodMeHHHKa.

Pa3BuTHe nereHTpan30BaHHOTO TETNIOCHAOKEHHUS.
DOHeproskoHomuueckas 3()(PEeKTUBHOCTh NPUMEHEHUs aBUAIMOHHBIX

nsurareser Ha TOC.

16
17
18
19
20
21
22
23

PacueT koxxyxoTpyOuaToro TemiooOMeHHHKA.

['mppaBauueckuii pacuér.

Pacuer maposoii Typounsl T-100-130, pacuet cTyneHu.
["opu3oHTAIBHBIN KOKYXOTPYOHBIN HCITApUTEITb.

Pacuer pagmnaropos.

JleaspaniioHHast KOJIOHKA.

HN3mepenne TemmnepaTypsl.

Pemenue oO0paTHBIX 3a7a4 TEIUIONPOBOAHOCTU ISl DJIEMEHTOB

KOHCTPYKITUI TPOCTON reOMeTpUIecKOr (POPMHBI.

24
25
26
27
28
29
30

K Bonpocy o BeHTHIIA1IMH.

OraeTpyOHBIE TAPOTECHEPATOPHI.

Boporpeiiabie KOTJIBI HA )KUIKOM M Fa30BOM TOILIHBE.

HNudpakpacHoe oToruieHue.

OCHOBBI SHEProcOEpPEKEHHUS.

Coxuranuve TOIUIUB B KHUIISIIIEM CJIOE.

TypOyneHTHOE ABMXKEHHE BAOJIb 0CCKOHEYHOM TuracTHHBI CTPyKTypa

IIOI'PAaHUYIHOIO CJI0A.

31

Y CoBEpIIEHCTBOBAaHUE OYUCTKUA CTOYHBIX Boj TOL]

IIpumepsl J1a00paTOPHBIX PadOT
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JIABOPATOPHAS PABOTA Nel
«ONPEJAEJEHUE CPEJHEU TEIIVIOEMKOCTH
BO31YXA»

1 LIEJIb PABOTDI

OKCIIEPUMEHTAIbHOE ONpEeJeIeHne CpenHell OO0OBEeMHOW TETIOEMKOCTH B
MIPOIECCE MPHU TTOCTOSTHHOM JIaBIICHUU.

2 3AJIAHUE

2.1 OmnpenenuTh ¢ TMOMOIIBIO HKCIEPUMEHTAIBHOW YCTAaHOBKH CPEIHION0
00BbEMHYI0 TEIUIOEMKOCTh BO3JyXa NpPH IOCTOSSHHOM JIaBJICHUUW B MHTEpBAJC
TemIieparyp ot komHaTHO# 10 50°C.

2.2 BplUHCIUTH CpeHUE MACCOBBIE U MOJISIPHBIC TEIJIOEMKOCTH BO3JyXa B
npoiieccax npu P=const u V=const u cornocTtaBuTh UX ¢ TAOJUYHBIMHU JAHHBIMHU.

2.3 Paccunrtarh cpeiHHI MoKazaTeslb auadaThl I BO3ayXa.

2.4 OmpenenuTb ¢ TOMOIIBI TMOJYYEHHBIX TEIMJIOEMKOCTeH HW3MEHEHHUE
SHTAJIBIIUM M BHYTPEHHEW DSHEPruud B TMPOIECCE MPU TOCTOSHHOM JaBJICHUHU.
Breruncnuth paboTy, mpoiiecca, COCTaBUTh YHEPreTUUECKUi OaiaHc mporiecca.

3 TEOPETUYECKHE IIOJIOKEHUA

CooO0rieHne Tenmy TeIIOThH B KaKOM-JTHOO0 Mpoliecce BHI3BIBAET N3MEHEHHE €T0
COCTOSIHHSI, B 9aCTHOCTH, TemIepaTypbl. [103TOMy O KOJIWYEeCTBE IOABEICHHON
SHEpruM B (hOpME TETUIOTHI MOXHO CYIUTh 10 W3MEHEHHIO TEeMIIepaTyphl, T.€.
AQ=CdT. OrtHomenne KoauuecTBa TemwIoThl AQ, cooOIlraeMoli Telny mpH
OECKOHEYHO MaJIOM M3MEHEHUH €r0 COCTOSHHS, K COOTBETCTBYIOLIEMY H3MEHECHHIO
temreparypsl dT Ha3bIBAIOT HCTUHHOM TEIJIOEMKOCTBIO TeJia

c-22 ¢y
dT

TemoeMKOCTh, OTHECEHHYI0 K €IWHUIIC KOJWYECTBAa BEIIECTBAa, T. €. K
equHANle Macchl (1 Kr) Tenma, Ha3BIBAIOT YACIBHOW TEIUIOEMKOCTBIO (C),

JIx/(xr [ K);
{2)

B o6mem ciydae ucTUHHAS TEIJIOEMKOCTh, 1€ Yepe3 X 0003HaYeH TOT
napaMeTp, KOTOPbIM COXPaHSAETCS MOCTOSSHHBIM B IAHHOM IPOLIECCE.
TemmoemkocTh 3aBUCHT OT TemrepaTypel. llpu HeOompmioM mpexaerne

M3MCHEHHS TEeMIIEpaTyphl, a TaKXKe B MPUOIIKEHHBIX pacdeTax 3aBUCHMOCTHIO
TEIJIOEMKOCTH OT TeMIIepaTypbl MPEHEOpPEeraloT U MPUHUMAIOT €€ YCPEIHEHHOE
MOCTOSIHHOE 3HAYEHWE B JAHHOM HMHTEpBajie TeMmmepaTryp. TemnoeMKOoCTh Tena,
COOTBETCTBYIOIIYIO U3MEHEHUIO TEMIIEPATYPbl HA KOHEYHYIO BeauuuHy LIt =1, —
t1, Ha3pIBAIOT CPEIHEN TEITIOEMKOCTBIO JAHHOTO ITpoLecca

14



t _ 0., 2
Sy (2)

rae (12 — KOJIMYECTBO TEILIOTHI, HoABeAeHHON K 1 kr, 1 M3 mam kumomomro
BEIIECTBA B JAHHOM MPOIECCE.

B 3aBucumoctu OT cmnocoba 3aJaHus E€AMHMIBI KOJMYECTBA BeIleCcTBa
pPa3IUYaIOT TEMIOEMKOCTh MaCCOBYIO, 00OBEMHYIO U MOJIBHYIO.

TemnoemkocTh 1 Kr ra3a wid napa Ha3bIBa€TCAd MacCOBOM M 0003HAYAETCA ¢
kJx/(kr-K)

TemmoeMKkocTh 1 M3 ra3a Wjiu 1mapa, OTHECEHHOIO K HOpMaJIbHBIM (I)I/I?;I/I‘{CCKI/IM

T

t;
tl

o , gt
ycnopusam HOVY, HaspiBaeTcs 00beMHOM 1 0003HavaeTcs ¢' W ¢’ kJ[x/(m3-K)
1

TennmoemkocTs 1 KujOMOJISI Ta3a WM TMapa Ha3bIBa€TCsl MOJBHOU U
t

obo3HayaeTcs pcy WM pc,|’ KJx/(kmomb-K) Mexay 3TUMH TEIIOEMKOCTAMU
1

CYILIECTBYET 3aBUCUMOCTb

=CX

-V, = “CTX, kJIx/(kr-K) (3)

rae V — yaenbHbli 00beM rasza win napa npu HOV, m%/kr.
CBsi3b MEXJy MCTUHHOW TEIJIOEMKOCTBIO ¢y B JJAHHOM IpoOIlecce M CpeaHei
YCTaHABJIMBAECTCSI COOTHOIIEHUEM

P P 4)

t X

' t2 - t1 t

OOBIYHO CpeTHME TETIIOEMKOCTH B TaOJIUIAX NAaI0TCS B UHTEpBaJe TEMIEpaTyp
t,
or 0 go t °C, Torma cpeaHsisi TEMJIOEMKOCTb “ B 33JaHHOM HWHTEpBaJEC
Ttemriepatyp li , {2 MoXeT OBITH OIpe/eseHa CAeaYOIUM 00pa3oM:

XT

xm

t; t
t, _CX|0 1 _CX|0 4

XT|tl B t, -1,

Q)

c

4 METOJUKA SKCIIEPUMEHTAJIBHOT'O
NCCIIEJOBAHUA

B ocHOBE 3KCHEPUMEHTAIBHOTO HCCIEAOBAHUS JIEKUT METOJ IMPOTOYHOTO
KaJIOpUMETpA.

H3MeHeHne TEIIIOEMKOCTH HEBO3MOXKHO ITPOM3BOAUTHE B  KaJlOPUMETPE
HENPOTOYHOI'O THUIA, TaK KaK Macca MCCIEAYEMOro Ta3a, 3allOJIHSIOUIErO
KaJIOPUMETP, MOIYYaeTCs HEOOJIbIION U MPHU MOJBEICHUHN K HEMl TEMI0Thl O0JbIIast
4acTh €€ yXOJWUT Ha TEIUIOBBIE MOTEPU M HATPEBAHUE JAETalel Kajmopumerpa. B
MMPOTOYHOM KQJOPUMETPE 3TUX IOTEPh MEHBIIE, TaK KAK B €AUHUILY BPEMEHU
MMPOKAYMBAETCS 3HAUYUTEIIbHAS MAacca ra3a, pa30orpeB yCTAHOBKH HE YUHMTBIBACTCS U
M3MEpPEHUS MPOBOJUT MPHU CTALIMOHAPHOM PEKUME.

PacuetHoe ypaBHeHUE Mg OmpeAesieHHs] cpeaHeld 00beMHOM TEeIMI0eMKOCTH
BO3/1yXa MPHU NOCTOSIHHOM JaBJICHUU MOXKET OBITh 3aMKCAHO CJICIYIOIIUM 00pa3oM
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R 3,6Q
Iy VAL’
rae Q — TerIoBoM MOTOK, MOABOJAUMBIN K BO3AYXY, BT,
At — pa3zHOCTH TEMIEPATYP HA BXOJE M BHIXOJ€E B Kanopumerp, °C;
Vo — pacxoa BoO3ayXa uepe3 KaJOpUMETp, NPUBEIECHHBIH K HOPMaJbHBIM
(usnueckum ycnosusam, M3 4.

kJ1x/(v3-K) (6)

5 OKCIIEPUMEHTAJIbHAS YCTAHOBKA

OCHOBHBIMH ~ DJIEMEHTOM  JKCIIEPUMEHTAJIBHOM  YCTAHOBKU  SIBJISICTCS
IPOTOYHBIN KamopumeTp (pucyHok 1). OH COCTOMT W3 CTEKJISHHOW TpPyOKH, B
KOTOpPOW CMOHTHUPOBAH dJIEKTpOHArpeBatTesb 5. [[1s yMEHbIICHUS MOTEPh TEIIOTHI
B OKPYKAIOIIYI0 Cpelly KOJOPUMETP OKPYKEH CTEKJISTHHOU o0osioukoi 4. Bozmyx
U3 MPOCTPAHCTBA MEXTY KOJOPUMETPOM M 000JIOUKOM y/IaJIeH.

[TocTostHHBIN pacxoj BO3ayXa 4epe3 KOJOPUMETP CO3/IaeTcCs MbLIECOCOM 2.
Hccnenyembliii BO3MyxX 3acachIBaeTCs M3 TMOMEIICHHUS Ja0OpaTOpUH, MPOXOIUT
yepe3 poraMeTrp 3 W MbUIECOCOM BBIOpachIBaeTCS Hapyxky. Temmeparypa Ha
BBIXO/IE 3aMepsIeTCs ¢ TIOMOIIBIO XpOMellb-aroMenieBoi Tepmorapsl 1. Tepmonapa
MOKITIOYAETCS K MUJUTUBOJIBTMETPY.

YcraHoBka MOAKIOUEHA K ceTH ¢ HampsikenweM 220 B. Cuna Toka B 1enu
AJICKTpOHATrpeBaTEsl HM3MEpSETCS aMIIepMETPOM, HaNpsDKEHHE Ha 3aKMMax
AJIEKTPOHATPEBATENS PETYIUPYETCS PETYIATOPOM HANpsDKEHUs 6 U U3MepsieTcs

BOJITMETPOM.
6 IIOPAOK ITPOBEJAEHS OKCIIEPUMEHTA

6.1 Beimumcate B OJaHK oTYeTa IO JA0OpaTOpHOW padoTe Ieab paboThI,
3aJlaHie, KPaTKyl0 METOJMKY IMPOBEACHHUS IKCIIEPUMEHTA. 3aroTOBUTH TaOIHUIlY
JUTS 3amKcel TToKa3aHui mpuoopa.

6.2 Bxiounth TBUIECOC U AJIEKTPOHArpeBaTellb. Y CTaHOBUTH 3aJaHOE
IpernojaBaTeaeM HanpsoKeHUe NI IPOBEICHUS TIEPBOTO PEXXUMA.
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Pucynoxk 1 — YcranoBka ajisi onpeaeiaeHus CpeHen
TEIUIOEMKOCTH BO3/1yXa

6.3 Tlocie AOCTHKEHHS CTAIIMOHAPHOTO PEXHMMAa, O HACTYIUICHHH KOTOPOTO
CYZSIT TIO TIOCTOSTHCTBY TTOJIOKECHHS CTPENIKM MIJUTHBOJIBTMETpA (110 UCTeueHUH 4-5
MUHYT), W3MEPHUTh IIOKa3aHWs BO3AyXa IO TIOKa3aHWSIM aMIepMerpa W
BosibT™MeTpa. C MOMOIIBI0 MWJIIMBOJIBTMETpPA CAENATh TPU 3amMepa TepMOMaphl C
MHTEPBAJIOM B 3 MHUHYTHI C 3alHChi0 3HaYeHUS B Tabimmy 1. M3meputh
TEMIIEPaTypy OKPYKAIOIIETO BO3IyXa C MMOMOIIBIO PTYTHOTO TEPMOMETpA.

6.4 YBEIWYUTh MOIIHOCTH JJIEKTPOJBHUraTEeNsl 4Yepe3 5 MUHYT IMPOU3BECTU
M3MEPCHHS Ha BTOPOM CTAIlMOHAPHOM PEKHME.

Tabnuna 1 —[lokazanus npruOopoB u 06padOTKa IKCIIEPUMEHTATBHBIX JaHHBIX

ol
@ | °.| & |Pacxox |TemmoemxocTsb
ol sl g
0]
m 2| S
b o >
.| B =
A <3| E| &2 T PR P
S| —| E| E|] 2| &8 c p vl
) Pl t 1
3 < | o am = 1 1
Eé 21 2| & & ke | Ko | Ko
= ) = = o > 2| o 3 K K
S|l el sl el 5 B 8= m-K | Ke: Ke:
51 8| 2| 8| 5| & &2 |a
) Ol o] 0% |
AR OIE| =l 2|l E|IB]| =
= | 2
(] o
= |

7 ObPABOTKA SKCIIEPUMEHTAJIbHBIX TAHHDBIX
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7.1 C noMouipio0 rpagyupoBaHHON TaOJIMIBI TepMONap MO 3HAYEHHUIO TEPMO-
3.4.C. OIpPENENUTh PA3HOCTh TEMIIEpaTyp BO3dyXa Ha BBIXOAE U BXOAE B
KAJIODUMETP  XOJOJAHBIA cHail TepMomapbl HaxOJUTCA MpU  TeMIeparype
OKpY’>KaloIllero BO3[yXa, a pabouuMii Ha BBIXOJAE M3 KOJOPUMETPA IOAOIPETOrO
BO3/yXa.

7.2 BpluuciauTh 00beM BO3/lyXa, IPUBEAECHHOTO K HOPMaJbHBIM (PU3NYECKUM
YCIIOBUSIM

Vo =Vy Lo, () (7)

0 T

rae Vr — o0beM BO3lyxa, MPOXOISINIHN 4Yepe3 KaJopUMETp, 3aMEPEHHBIM ¢
IIOMOIIBI0 POTAMETPA B OTHOCHMTENBHBIX €IMHHMIAX M HEPEBEJCHHBIA B M>/4 ¢
MOMOIUIBIO0 TAPUPOBOYHOTO rpadukKa;

Po, To — naBneHue u TeMriepaTypa npu HOPMaIbHBIX (PU3UYECKUX YCIOBUAX

Po=760 mm prt. cT. ; Tg=273K

Pr=751,5mm prt. ct. ; T1=290,45 K-naBnenue u temmeparypa, IpH KOTOPBIX
OBLT MMOJTyYEH TapUPOBOYHBIN TpauK.

7.3 BBIMHCIUTL CPEIHIOI OOBEMHYIO TEIJIOEMKOCTH, 1o dopmyie (6),
NpPUHUMAs TETIOBOM MOTOK PaBHBIM MOIIHOCTH 3iekTpoHarpesarens Q=I-U, BT.

7.4 OmnpenenuTh BEIWYUHY CpEAHEM MAacCOBOM TEIUIOEMKOCTH IMpHU

ITOCTOAHHOM JaBJICHHUHN
t2

c,| -224
¢ = MT JKJx/(kr-K) (8)

rae 22,4 — 06beM KUIIOMOJIS UieanbHoro raza npu HOY, m3/Moisb;
1 — Macca xkusomoutst. J{is Bo3ayxa p=28,97kr/mMoib
7.5 PaccunTtarh CpeHIOI0 MACCOBYIO TEIJIOEMKOCTb MPH MOCTOSHHOM 00BbeMe
B TOM JXK€ HMHTEpBaJie TeMmneparyp. Tak Kak B JAaHHOM CiIy4yae BO3JyX IO CBOUM
CBOIICTBAaM BechbMa OJIM30K K. HUJCATBHOMY Ta3y, TO CBSI3b; MEXIY
TEIUIOEMKOCTSIMH BhIpaxaeTcsi hopmysioil Maitepa

EZ — R,k JIx/(xr-K) (9)

rae R-razoBas moctostHHAs 11 Bo3ayxa, R=0,287 x/[x/(kr-K).

7.6 BEIUMCIANTD BENMYMHY ITOKA3aTeNs aquadaTsl Ul BO3AyXa
t

c =C,

Utl

Cp

k= - - (10)

7.7 Onpenenutb U3MEHEHHUE SHTAJIBIIMU BO3/lyXa B MPOLIECCE MPU MOCTOSIHHOM
JaBJICHUU

Ai=cC

o] (6 =) K Tr/(xr) (11)

YucimeHHo Al paBHO KOJUYECTBY TEIUIOTHI, IMOABEACHHOM K KaXIOMY
KHJIOTpaMMYy BO3/yXa B ©300apHOM IIpoIriecce, T.€.
Qy= Alr-
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7.8 BBIYMCANTS U3MEHEHHUE BHYTPEHHEN DHEPTUM BO3lyXa B JAHHOM IIpoLiECCe
Au=c, ;2 (t, —t,) ,kJx/(kr) (12)
7.9 Paccuurtath paboTy rasa B u300apHOM MpoIIEcCe.
I=R(T2-T1) xJIx/kr.
7.10 CocraBuTh »dHepreTHueckuii Oamanc mpomecca (g=Au+l xJDx/kr.
OnpenenuTs HEBA3KY B MPOLICHTAX.

OTYET I1IO0 PABOTE

OT4YeT O BBIMIOJHEHHOU paboTe AOJIKEH COACPKATh:
1 Lens pa®oThl, 3a1aHKE.
2 MeToIMKy 9KCIIEPUMEHTAIIBHOTO ONPEIeTICHUS TEMIOEMKOCTH.
3 Pucynok 1 u tabnuiy 1.
4 O6paboTKy pe3yabTaTOB IKCIIEPUMEHTA ¢ HEOOXOAUMBIMHU PacUeTaMHu.
5 CormnocTaBieHe pe3yabTaTOB IKCIIEPUMEHTA C TAOTUYHBIMU JJAHHBIMH.
KOHTPOJIBHBIE BOITPOCHI

1. JaTh onpejenenre MacCcoBOM, 00bEMHON M MOJILHOM TETNTIOEMKOCTEH.

2. Kakoit o0beM raza MMeEOT BBHIY, TOBOps 00 oO0BeMHOU Temoemkoctu? B
KaKUX €MHULAX U3MEPSIOTCS TETUIOEMKOCTH?

3. Kakas ¢yHKIMOHANBbHAS 3aBHUCHUMOCTh TIOJIO)KEHa B OCHOBY W3MEHEHMS
TeIioeMKocTh  OoT  TemrepaTypel? [lokasaTe rpaduyeckd  3aBHCUMOCTD
TEIJIOEMKOCTH OT TEMIIEPATYPHI.

4. Y10 Takoe UCTHHHAS TEIJIOEMKOCTh?

5. JlaThb omnpeiesieHue CpeIHel TEMI0EMKOCTH.

6. Hammcath ypaBHEHHE KOIMYECTBA TEIUIOTHI YE€PE3 CPEIHIOI0 TETUIOEMKOCTb.

7. Kak onpenenuth, CpEIHIO TEIJIOEMKOCTh B MHTEpBaje OT t 710 t mojb3ysch
TabnuiamMu tertoeMkocTeit ot 0 10 t rpamycoB Lenbcus?

8. UTto Takoe TEIIOEMKOCTh MpPH TMOCTOSHHOM O0BbEME M TEIUIOEMKOCTh MpH
MTOCTOSIHHOM JJaBJICHUU?

9. [loueMy, TEIUIOEMKOCTh Ta3a MpPH IOCTOSHHOM JaBICHUU Bcerga OoJible
TETJIOEMKOCTH IMPU MOCTOSSHHOM 00beme?

10.Kakast cBsi3b MeXIy TEIUIOEMKOCTSIMH IpH TOABOJAE TEIJIOTHI K Tra3y IpHu
MOCTOSTHHOM JIaBJICHUH ¥ MOCTOSTHHOM 00bemMe? OOBSICHUTH CMBICT BCEX BEJIHYMH,
BXOJISIIUX B ypaBHEHUE Maliepa.

JIABOPATOPHAS PABOTA Ne2
«ONPEJAEJEHUE KOO®PUILINEHTA
TEINVIOITPOBOJHOCTH CBIIIYYEI'O MATEPUAJIA»

1 LIEJIb PABOTDI
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Lenpto paboThl SABISETCS SKCHEPUMEHTAIBHOE OIpezaeseHne Kodpduirenra
TEIUIONPOBOHOCTH MaTepHalia METOA0OM TPYOBI.

2 3AJIAHUE

2.1 Onpenenutpb 3KCIEPUMEHTAIBHO KOA(DPUIMEHT TETUIONPOBOJAHOCTH JIJIS
JBYX CTallMOHAPHBIX PEKUMOB.

2.2 HaiiT aHAJIUTHYECKYIO 3aBUCUMOCTH KO3 (UIIMEHTa TEIJIONPOBOIHOCTU
OT TEMIIEPATYPHL.

3 OCHOBHBIE TEOPETUYECKMUE ITOJIOXEHMA

SIBneHre TEIIONPOBOIHOCTH MPENICTABISIET COOOM MPOIIECC pacHpOCTPaHEHUS
TEIJIOBOM DHEPTUM, TMPU HEMOCPEICTBEHHOM CONMPUKOCHOBEHUH OTIEJIBHBIX
YacTHUI[ TeJla WU OTIACIbHBIX TeJ, HUMEKIINX pPa3IudHble TEeMIEpaTyphl.
TennonpoBogHOCTE O0YCIOBICHA IBM)KEHUEM MUKPOUYACTHUIl BemecTra. [Ipu aTom
B ra3ax MepPeHOC YHEPIUH OCYIIECTBISAETCS myTeM Tu(dy3un MOJIEKYJI U aTOMOB, a
B KUJKOCTAX W B TBEPJbIX Telax — JUIJIEKTPUKAX IMYyTEeM YIPYrux BOJH, B
Metamiax — nyteM Aud@y3uun cBOOOMHBIX 3JIEKTPOHOB. COTrIacCHO-OCHOBHOMY
3aKOHY TEIJIONMPOBOJHOCTH — 3aKkoHy ®Dypbe IUIOTHOCTHh TEIUIOBOIO IOTOKA
(KOIMYECTBO TEIUIOTHI, TMPOIIE/IIee B E€IWHUIYY BpPEMEHHM 4Yepe3 eAUHUILY
U30TEPMUYECKON  TMOBEPXHOCTH)  MOPSIMO  MNPONOPLUUOHAJIbHA  TPAJUEHTY
TEMIIEPATYP.

q = —Agradt , Br/m? (1)

rae A — KodpGUIHMEHT MPONMOPIMOHATIBHOCTH, Ha3bIBa€MbIH KOA(PUITIEHTOM

TeronpoBogHocT, BT1/(M-K), KOTOpBI sBIsSeTCS (PU3HUECKUM IMapaMeTpoOM

BEIIECTBA, XapaKTEPU3YIOIIUM €ro CIOCOOHOCTh MPOBOAMUTH TEIIOTY. UHCIEHHO

KO3 (OUIIMEHT TEIUIONPOBOJAHOCTH PAaBEH KOJWYECTBY TEIIOTHI, MPOXOISIIEMY B

€UHULY BPEMEHHU 4Yepe3 €IUHUIY M30TEPMHUYECKON MOBEPXHOCTH NPHU YCIOBHUH
gradt=1.

TemneparypHbli TpagueHT SBJISECTCA MEPOM HWHTECHCHUBHOCTA W3MEHECHUSA
TEMIIEpaTypbl B HANpPaBJICHUHU IO HOPMAIM K H30METPUYECKOM MOBEPXHOCTH.
HampaBiieH OH B CTOPOHY BO3pacTaHusd TeMIeparypbl. YHCIEHHO paBeH
MIPOU3BOJIHOM OT TEMIIEPATyPhl IO ITOMY HAMPABICHUIO

gradt = lim (ﬁj _at 2)
An) dn

3Hak MuHyC B 3akoHe Dypbe yKa3plBa€T Ha TO, YTO TEIUIOTA MEpenaeTcs B

HaIpaBJICHUN YMEHBIICHUS TEMIIEPATYPHI.

4 METOJUKA SKCIIEPUMEHTAJIBHOT'O
OIPEAEJIEHUA KOOODOUITMEHTA
TEIIIOITPOBOJHOCTH
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[Ipu ompenenennn Ko3(p(UIKMEHTA TEIIONPOBOJHOCTH MAaTEpUajIOB METOIOM
TpyOBl HCCIEAYEMOMY MaTepHaly NpuiaaT Gopmy HuIMHApUYeckoro cios. [lpu
CTallAOHAPHOM  TEIUIOBOM  pPEXHUME  KOIP(UIHMEHT  TEeIIONPOBOJHOCTH
onpezensieTcss U3 (popMyibl TEMIOBOIO -MOTOKA, MOJY4YeHHON W3 3akoHa Dypbe
JUTS IWJIMHPUYECKON CTEHKH

~Q-2.3Lg(d,/d,) )
A= (. 1) ,B1/(M-K) (3)

rie | — nmunaa TpyOsI, M;

A —koaddunuent temwtonporoaHoctu, Br/(m-K);

d2, di — BHyTpeHHHMI ¥ HapYXHBIH JAUAMETPHI IMJIMHIPUYECKOTO CJIOS
MaTepuana, M;

tc1, tc2 — cpemHue TeMrepatypbl BHYTPEHHEH M HApYKHOW MOBEPXHOCTH CIIOS
marepuaina, °C.

5 OKCIIEPUMEHTAJIbHAS YCTAHOBKA

Uccnenyembrit matepuan 4 (pucyHok 2) (KBaplEBBI MECOK) HAXOAMUTCS, B
OpocTpaHcTBE Mexay Tpydamu 2 u 3. Bo BHyTpeHHed TpyOe pacmnoioxkeH
AJEKTpOHAarpeBaTenb 6, TEIJIOBOM TOTOK OT KOTOPOro TEPENaeTcss 4Yepes,
BHYTPEHHIOIO TpYyOy, CJI0H MaTepuasa U Hapy>KHYIO TpyOy B OKpPY>KaIOILIYIO CPELy.
IIpu ycraHOBUBIIEMCS (CTAlMOHAPHOM) PEKHUME 4Ye€pe3 KaKIbId CIOW NMPOXOAUT
OHO M TO € KOJUYECTBO TEIUIOTHI, KOTOPOE ONPEAEISIOT IO IOKa3aHHUAM
BaTT™MeTpa. [loTpediasemas MOLIHOCTD PEryIMPYETCs PEryIsITOPOM HanpsbKeHus 1.
bnaromapss XopomieMy KOHTaKTy ChIIy4Yero marepuaja c TpyOaMu, MOXKHO
CUMTaTh, YTO COIpHUKAcaroIllMecs IIOBEPXHOCTH Marepuaga U TpyO HMET
OJIMHAKOBYIO TEMIIEpaTypy, KOTOpas M3MEpseTCs C IOMOIIBI0 XPOMENb-
JIOMENIEBBIX ~ TepMomap 5, 3a UYEKAaHEHHBIX B  IOBEPXHOCTH  TPYO.
Onekrpoaswxkynryto cuny (31C) B Tepmonapax U3MEpSIOT MUJUIMBOJIBTMETPOM,
HOJIKJI0Yasl K HEMY T€pMONapbl IOOYEPEIHO C IOMOUIBIO IEPEKITOYATEIS.

A N
1
Q:
X
PW
D
\V/
2 3 4 6
AAAAAAAAAAAAAA
VVVVVVVVVVVVVVYV
7=

~® 01

PucyHok 2 — YcraHoBka 1151 onpeaeacHust
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Kod(ppuMeHTa TEMIONPOBOJHOCTH
6 IIOPAJIOK ITPOBEJIEHA SKCIITEPUMEHTA

6.1 Beinucate B GaHk oTtyera mo jabopaTopHOM padoTe 1enb padoThl,
3a/laHne, KPaTKyl METOAMKY IpOBeIEHUs dKcrepuMeHTa. [loarotroBuTs Tadbiuily
JUTSL 3aMUCH TIOKa3aHui nmpubopoB (Tadauna 2).

6.2 [lo mokazaHuI0 BaTTMETpa 3aMKMCcaTh MOLUIHOCTH 3JEKTPOHArpeBaTes,
COOTBETCTBYIOILIYIO MEPBOMY CTAllMOHAPHOMY DPEXHMY (YCTaHOBKA BKIIIOYAETCS
MpernojaBareyeM A0 Havana 3aHATUN).

6.3 IlepexitouarenemM BKIIOYATH MMOOYEPEIHO BCe TepMomnapbl U (GUKCHUPOBATH
JUTsE Kaxaon u3 Hux 3HadeHue DJ[C mo MUILTMBOIBTMETPY C 3aMKMChIO UX 3HAUCHHM
B Tabuuie. 3aMepbl MPOU3BOAUTH C UHTEpBAJIaMU B 3-5 MUHYT /0 T€X MOp, MOKa
BennunHa DJIC nns kaxaod tepmonapbl He OyIET U3MEHSThCS BO BPEMEHH, UTO
CBUJIETENILCTBYET O HACTYIJIEHUU CTAMOHAPHOI'O PEXHUMA.

6.4 Ha cranmonapuom pexume caenatb Tpu 3amepa OJC mo npubopy amns
KXo TepMomnapbl ¢ MHTEpBAJIaMU B 5 MHHYT U 3alUCaTh B COOTBETCTBYIOIIHE
rpadsl TaOIUIIBL.

6.5 M3mMepuTh TEPMOMETPOM TEMIIEPATYPy OKPYKAIOUIEro BO3yXa BOIHU3U OT
YCTaHOBKH.

6.6 [Toka3zaTh pe3ynabTaThl 3aMEpPOB MPEMOJABATENIO U C €ro pa3penieHus
HNEPEKIIOYUTh YCTAaHOBKY 2-M peXuM, YBEIWYUB C IOMOIIBIO pEryjsTopa
HanpspkeHus | MoimHocTh HarpeBatensa Ha 20-47 BT. DKcnepuMEHT NPOBOIAUTH
yepes 25-30 MUHYT B TOM K€ MOCTIEI0BATEILHOCTH.

7 OBPABOTKA SKCIIEPUMEHTAJIbHBIX JTAHHBIX

7.1 Tlo rpagupoBouHOil  Tabmuue Tepmomap  ompenenuth  I/C,
COOTBETCTBYIOIIIYIO TEMIIEpaType OKpPY’KaIOIIEero BO3AyXa, YTOOBI cleiaTh
NONpPAaBKy Ha TEMIIEPATYpy XOJIOJHBIX CIHAeB TEpMONAp HaXOIAIIMXCA MpHU
TEMIIEpaType OKpYKaroliero Bo3ayxa. ['pamupoBouHasi Tabimuiia paccuyuTaHa Ha
TEMIIEpaTypy XOJIOJIHbIX cniaes, paBHyto 0°C.

7.2 Onpenenuts cymmapubie DJIC Ei1, E; wur.n. cknaneiBas B Tabmuie s
kaxaoit Tepmonapbl 3JIC mo mpubopy ¢ 3JIC, cooTBETCTBYIOLIEH TemIeparype
OKpPY’KaroUIEro Bo3ayxa.

7.3 Tlo rpaaupoBOYHON TaOnHIle HAUTH TEMIIEpaTyphl B MECTax 3a YEKaHKU
TepMonap no 3HadeHusiM cymmapusix JJ(C.

7.4 BolYuCIUTh CpeHUE TEMIIEPATYPhI IOBEPXHOCTEN UCCIEyEMOTO CIIOSI.

7.4.1 Cpenuss, TeMnepaTypa BHYTPEHHEH MOBEPXHOCTHU CIIOS

t +t, 4+t

=123 °C.
C1 3
7.4.2 Cpenuss TeMIiepaTypa Hapy»KHOUW MTOBEPXHOCTH CIIOSI
te, = t”1+t;2—+t“3 ,°C.

7.5 OnpenenuTs CPEeIHIOI TEMIIEPATyPY UCCIEIYEMOTO CIIOS
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t =utl oc
2

7.6 Bpruucaute KO3(QUIMEHT TEIIONPOBOAHOCTH A 1o Qopmyne (3),

IpUHUMAS
Q=N Br; d1=0,025 m; d>=0,05m; I=1 m

7.7 IlomyueHHble 3HaYeHUs 4 U lc 3anmucaTh B TaOIHILy.

7.8 Iloctpouts rpaduk 3aBucumoctn A=f(tc). I[lo ropu3oHTaIM OTIOXKHUTH B
BBIOpaHHOM MaciTabe cpennue temmeparypel ciosi (tc, °C), mo BepTHKaIU
COOTBETCTBYIOILIIME UM 3HAUEHUS KOA(DPUIIUEHTOB TEIIONPOBOHOCTH.

7.9 Onpenenuth AHAJIMTUYECKYIO 3aBUCHMOCTD ko3 puimenTa
TEIUIOMPOBOJIHOCTH OT TEMIEPATypbl, KOTOPAsl JJI M3OJALMOHHBIX M TOPUCTHIX
MaTepHalioB MOJAYMHAETCS JIMHEHHOMY 3aKOHY, U OMUCHIBAIOTCSA YpaBHEHUEM

A=Ay (1+bt) €))
rae Ao— koadduiment reronpoBoaHoctu npu 0°C;

b — mocrosiHHas, onpeaensieMast SKCIIEPUMEHTATBHBIM ITYTEM.

Benuuuny Ao omnpenenuth mno rpaguky mociae yero u3 ypaBHeHus (3)
OIPEICNIUTh 3HAYCHHE TOCTOSHHOW D, B3sAB W3 JSKclepuMeHTa 3HaueHue fc u
COOTBETCTBYIOII[EE EMY 3HAUCHUE A.

7.10 IMonyuyenusie 3HaYeHUsI KOADPUIUEHTOB TEIUIONPOBOJIHOCTH CPABHUTH C
TaOJIMYHBIMU TaHHBIMU.

Tabmuma 2 —UccnenoBanre KodhGUITMEHT TEIIONPOBOHOCTH

Pexumsbl
Onpenesnenus S 1] 2| 3
BEJINYUHBI °Io" é’-ﬂ {1 3amepsl
Yo §
© & =

MomHoCTE
DJIGKTPOHArPEeBATEIS N |Br
Temneparypa t lc
OKPY’KaIOIEro BO31yXa ¢
SMC,
COOTBETCTBYIOIIAATEMITEpPA uB
Typa OKPY’KaroImero| *
BO3JTyXa

O/1C mo npubopy |E'n1 [MB

Cymmapnas DIJIC| .,
Lcé (Eln1+Ee) El MB
= Temnepatypa
x| 5 |TOBEpXH. £ lc
= & |tpyOBr (omp. mo
g g Ben. E')
7 g | 9MC mo npubopy |E'n2 MB
A |Cymmapuas DJIC|,,

(E'n*E.) E'> MB
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Temneparypa
MOBEPXH. c o
TpyObl  (omp. H0t2 ¢
Bed. E)
O/1C no npubopy |E'n3 [MB
Cymmapuas 3JIC

(Eln3+Eg) E 3 MB
Temneparypa
MIOBEPXH.
TpyO®I (omp. mo|t's [°C
Ben. E'3)

O/1C no npubopy |E"n1|MB
Cymmapuas 3/C| .,

(E”n1+ Eg) E 1 MB
Temnepatypa
noBepxH.  Tpyosift’s |°C
(omp. 1o Ben. £")
O/1C no npubopy |E"n2|MB
Cymmapuas 3/1C| ..,

(E”n2+Ee) E 2 MB
Temneparypa
noBepxH.  TpyosIft'y |°C

<

= (omp. 1o Ben. E')

= = [9AC no npubopy |E"ns|MB

=)

s 3 C}I,I’\/IMapHaﬂ DJ1C £ B

5 % (E n3+E6)

g1 g |Temmeparypa

T = |moBepxH.  Tpy6OmIt's |°C
(omp. o Beut. E'3)

Koapdumment N

TEIJIONPOBOIHOCTH A IA—OE

HCCICAYCMOI'0O MaTCpualia

Cpenusis Temiiepatypa
HCCIJIETyEMOTO CJIOsI

OTYET ITO PABOTE

OT4eT No BBHINOJHEHHOUW paboTe JOJIKEH COAEPKAaTh:

1 Llenb paGoThI.

2 Onucanuie METOAMKY onpeesieHus: Ko duiireHTa TerionpoBOHOCTH.
3 PucyHok 2 u Tabnuity 2.

4 Pe3ynbTaThl 00paOOTKH 3KCMIEPUMEHTAIBHBIX TAHHbBIX.

5 I'paduk 1=f(tc).



6 ConocTaBieHUE PE3YIbTATOB HIKCIEPUMEHTA C TUTEPATYPHBIMU TaHHBIMH.
KOHTPOJIbHBIE BOITPOCBI

1.KakoB ¢usnueckuii cmpici koapduimenTa TemionpoBogHoctu? BriBenure
€ro pa3MepHOCTb U3 3akoHa Dyphbe.

2.ChopmynupyiiTe OCHOBHOM 3aKOH TEIIOMPOBOAHOCTH Dyphe U MPUBEIUTE,
€ro MaTeMaTUYEeCKOE BhIPAKEHUE.

3.Uro Takoe TeMmMmeparypHOe IoOjie, H30TEPMUYECKHE IOBEPXHOCTH,
TEMIIEpAaTyPHBIN IPaJueHT?

4. Jlalite TpaduuecKyl0 HWHTEPHpPETALMIO TEMIEPATypHOrO TpajueHTa H
TEIUIOBOTO MOTOKA

5.00bsicHuTe, mouemy B (opmyne 3akoHa Dypre B auddepeHIuanbHON
(dopMe B paBoi 4YacTU UMEETCS 3HAK MUHYC?

6.UTo Takoe YCTaHOBUBIIMWCS M HEYCTAHOBUBIIMMHCS TEIUJIOBBIE PEXUMBI?
[IpuBeauTe MaTeMaTHYECKOE BBIpa)KEHHWE B OOIIEM BHJIE TEMIIEPATYpHOTO MOJIS
JUIsl 00OMX CITy4aes.

7.Ilouemy  moOpUCTBIE  MaTepuagbl  UMEIOT  HM3KHM  KO3(PUIHEHT
TEIUIONPOBOIHOCTH ?

8.Kak 3aBucut k03((PUIMEHT TEIUIONPOBOIHOCTH M3OISIMOHHOTO MaTepHasa
OT TeMIlepaTyphl?

9. Onumunrte cxemy npuOOpPOB M NPUHLHUII OIpenenaeHus KodpduuueHTta
TEIUIONPOBOIHOCTH 10 METOAY TPYOBI.

3aoanun 011 KOHMPOILHOU padomol

1 PACHET MAEAJIBHOI'O I'A30BOI'O IIUKJIA

1.1 Ucxoaubie JaHHBIE

Cxewmbl nneanpubix nukioB IBC B p — v koopauHaTax

P |3 P13 3
2 @ @
4 2 4
1 1
L v
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BAPUAHT 1

Huxn IBC ¢ noaBoaoM TEIIOTHI B H30X0PE

3agaHHbIC Hudpsr mmndpa
BEITUYHHBI
O 1|2 (3 |4 |5 |6 |7 |89

[Mocnennsis mudpa mudpa

t1, °C 0 [+10|+15+18 [+20 |+30 [+50 |+70 [-10 |+25
p1, 6ap 1 1,1 /1,2 0,9 |0,95[1,3 |1,051,3 |0,8 |1
[Ipeanocnenuss uudpa mmdpa

N1 1,4 11,34|1,3 |1,32/1,36(1,38(1,4 |1,38|1,36|1,4
n2 1,35/1,3 |1,23|1,23/1,25(1,27|1,38|1,28|1,25|1,38
BAPUAHT 2
Huxi JIBC co cMemaHHbIM ITOIBOAOM TEILJIOTHI
3anaHHbIE Hudpsr mudpa

Benmmumeel |0 |1 2 3 4 |5 |6 |7 |8 |9
ITocnenuss nudpa mudpa

ty, °C -10 (0 |[+10|+35(+50|+70 |+25|+17 |+27 |+40
p1, O6ap 0,85(0,9 0,951 [1,05/1,1 |0,96/0,98/0,97/0,87

[Ipennocnenuss uudpa mmdpa

26



N1 1,3 11,32/1,34/1,36/1,38/1,4 1,4 (1,3 1,4 |1,32

n2 1,25/1,28/1,3 |1,32/1,34|1,36/1,4 (1,251,4 |1,28

Ta6HI/IHa JOITIOJIHUTCIIBHBIX JaHHBIX

BAPHUAHT la

3amannpie | Ludps mmdpa

peimunaer (0 |1 (2 |13 |4 |5 |6 |7 |8 |9

[Mocnennsis mudpa mudpa

e 5 |55|6 |65(7 |75(8 |857588

p 1 11,911,817 (16 |15 (1,8 |1,7 |15 2,2

[Ipeanocnenuss nudpa mmdpa

A 4614314 |381(34|3 |33361(3 |32

BAPUAHT 2a

3amannbie  (Ludps! mmdpa

Bemmumaer 0 (1 12 3 |4 5 6 |7 8 |9

[Mocnennsis mudpa mmdpa

€ 14 15 |16 |17 |16 [19 |15 |18 [14 [15

[Ipeanocnenusas nudpa mmdpa

p 1 19118 |1,7 |16 |15 1,8 (1,7 1,5 2,15

A 14 115 |16 |1,7 |16 |15 |1,7 |15 |16 1,4

1.2 XapakTepuCcTHKA NPoIecca U HUKJIA

JIa npkia, OoTHECEHHOTO K 1 KT BO3/1yXa, 3aJjaHbl HaYaJIbHBIE MapaMeTphI t1 u
P1 ¥ XapaKTEPUCTUKHU MPOILIECCOB U IIUKJIA B L[EJIOM:

N1 ¥ N2 — IIOKA3aTCIH MOJUTPONHBI OCHOBHBIX IIPOLECCOB CXKATHUI U pPaCIIUPCHU,
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&=/ v, — crenens cxxatus A nukinos JIBC;
A=pslp2 — cTeneHb MOBBIIICHUS JABICHUS B H30XOPHOM IIPOIIECCE;
=03/ Uy — cTeneHb H300apPHOTO PACITUPEHUS.
[TpuHUMAIOTCS MOCTOSIHHBIMM 3HAYEHUS (DU3UIECKUX BEIUYHMH IS BO3IyXa:

— ra3oBas noctossHHast R=287 JIx/(xr-K);

— yHelbHash MaccoBas TEIJIOEMKOCTh MPH MOCTOSSHHOM oObeme c¢,=0,716
kJ[x/(kr-K);

— yJIenbHas MaccoBasi TEIUIOEMKOCTb MPH MOCTOSIHHOM JaBiieHuu c,=1,005
kJ[x/(kr-K);

— moka3zaTenb anuadatel K=c,/c,=1,41,

1.3 Pacyer mapaMeTpoOB y3JI0BbIX TOYEK IHUKJIA

OcHoBHBIE MapaMeTpbl p, U U T BCEX Y3JIOBBIX TOYEK IO XOIYy IHKJIa
OTpEeNIeIIACTCS. U3 COOTHOIIEHWH MEXy TNapameTrpaMyd HadaldbHbIX U KOHEUHBIX
COCTOSIHUH COOTBETCTBYIOIIUX IPOIECCOB IMKIA coriacHo Tabiuisl 1.1. Tlpwu
9TOM OOBIYHO H3BECTHBIM SBISETCS OJUH IapaMeTp KOHEYHOTO COCTOSHUS
mpoiiecca, a BTOPOM OIpeaensercs WIM M3 YKa3aHHBIX COOTHOIIEHUH WIH C
HCIIOJIb30BaHHEM BBIPAKEHHUH I XapaKTePUCTHK mporecca (g, A, p).

Tperuit mapameTp OJHO3HAYHO ONpPEACIAETCS W3 YPaBHCHHUS COCTOSHUS
uaeanbHoro raza pu=RT.

Pe3ynbraThl pacueToB npencTaBistoTcs mo ¢popme Tadbmuis 1.2.
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Tabnuua 1.2 — PacueTHble mapaMeTphl Y3JI0BbIX TOUEK ITHUKIIA

Touknu [TapameTpsl

cocrosnus | p, Ila v, M3/KT T,K

1

2

3’

1.4 Pacuet TepMOAMHAMUYECKHAX

MpouecCoB MMUKJIAa

B MMOCJICAOBATCIIBHOCTH IIPOTCKAHUA MIHUKIIA OT HAYAJIbHOI'O COCTOAHUA
pa6oqer0 TCJa IJIA KaXXKA0ro Iponecca B COOTBECTCTBUHU C tadi. 1 OIIPCACIIACTCA:

— HM3MCHCHHE BHYTPEHHEH 3Heprun AU, SHTAIBIUN Al M SHTPOIUU AS;

— YIeNbHOE KOJWUYECTBO TEIJIOTHl (, TMOJABOAMMOE WJIM OTBOAUMOE B
nporecce;

— coBepinaeMmas (3aTpadrBaeMasi), BHEIIHAsA paboTa n3MeHeHus oobeMma | u
pacnonaraemas pa6ora |.

PesynbTaThl paboThl BHOCAT B Tabmuiry 1.3.

OO0s3arenpHas MPoBEpKa MPAaBHIBHOCTH pacueTa:

1) s KaXa0ro Mmporiecca 1o ypaBHEHUIO 1-ro 3aKOHA TEPMOIUHAMUKH
q=Ai+l 1 g=Au+l

2) ISl IIUKJIa B IIEJIOM 10 YPaBHEHHUSM 1-T0 U 2-ro 3aKOHOB TEPMOIUHAMUKH

DAU=0; DY Ai=0; D> As=0m YI=YI=ls=Yq=0,+0,

rae ¢ =0,,+d,,+0;, — CyMMapHOE€ KOJMYECTBO JHEPIUu B (POPME TEILIOTEI,

MOJIBOJIMMOE K paboueMy Telly B IIpoIeccax UKJIa;

0, =Q,_,+0,, — CYMMapHO€ KOJIMYECTBO IHEPTUU B (OPME TEIUIOTHI OTBOJUMOE OT
pabouero Tena B mpolieccax HUKIIa.
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Tabnuua 1.3 — MtoroBsie XapakTEpUCTUKU IPOLECCOB UK

KonunuectBo
HN3meHeHue
< SHEPTHH,
N D suepruu, kJx/K
) N K JIK/KT
5 %
= =~¢ ; :
2 = |Au A |As |[( I I
= O
1-2
2-3
3-3'
3-4
4-1
AU | ZAi |ZAs |2 |2 >l

1.5 Pacuer 3(p(peKTUBHOCTH ra30BOr0 MUKJIA

DKOHOMUYHOCTH LIUKJIA OIpeieiseTcs 3HaueHneM tepmudeckoro KIT/]

771=|i=q1_q2 )
0 O

1.6 I'pa¢guyeckoe u3o0pakeHue MUKIA

[TocTpoenue nmukIa MPOU3BOAUTCS B KOOpJAWHATAX p—v U T—S B Macmitabe Ha
dopmare A4.

JIns moCcTpOEHUsI MOJIMTPONHBIX MPOLIECCOB CxkaTusA 1-2 u pacmmpenus 3-4 B
p—U  KOOpAMHATaX  3a/Jal0TCA  MPOM3BOJIBHBIMM  JABJICHUSIMH B JIBYX
MPOMEXKYTOUYHBIX TOYKAX KaXXJIOro TMpolecca, s KOTOPBIX BBIYUCISIOTCS
3HAYECHUS yIeIbHBIX 00bEMOB U3 COOTHOIIEHUHN ISl ATUX MpoueccoB (Tadnuna 1).

[Ipn moctpoennn nukiaa B 7—S KoOpAWHATAaX JJIs BCEX MPOIECCOB IMKJIA
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(kpome anamabaTHOTO W M30TEPMUYECKOr0) 3aJal0TCs JABYMS 3HAUYCHUSIMHU
aOCOMIOTHBIX TemrepaTyp pabodero Tena B TpeJesiax H3BECTHBIX TEMIIEpaTyp
KaKJIOTO TPOIIecca M BBIYUCISAIOTCS COOTBETCTBYIONIUE UM M3MEHEHUS DHTPOIHH
AS OT HAYaTFHOTO COCTOSIHUS ATOTO MpoILecca.

Jns mpuMmepa Ha pucyHke 1.1 mpeacraBieHo nocTpoeHue B 7—S KOOpaArMHATAX
mukina JIBC co cmemaHHBIM HOABOAOM TeEIIOoThl. HadanbHas Touka 1 ummeer
opauvHaty 71 W mpousBoJibHYIO abcuuccy S. IlojokeHue OCTalbHBIX Y3JIOBBIX

TOYeK (B T.4. MPOMEKYTOUHBIX) OMPEIACISACTCS COOTBETCTBYIONIUMHU 3HAYCHUSIMH
+Asu T.

T K

T 3
T,

T, 4

T 1 +AS,, +AS

3-4

+AS S, Kb Kr

23

7ASI—2 7AS4-1
7ASl—a

Pucynok 1.1 — IToctpoenue mukiia JIBC co

CMEIIaHHBIM MOJABOJIOM TEIUIOTHI B T—S KOOpAMHATaX

1.7 Anaau3 3¢)(peKTUBHOCTH ra30BOr0 MUKJIA

1) ComnocTaBuTh MOJYYEHHBIC 3HAUYCHUS 7t 3aJJAHHOTO IIMKJIa C TEPMUUYECKUM

KII mnpsmoro unwmkna KapHo mnpu BO3MOXKHOM HCHOJIB30BAHUA B HEM
MAaKCHMAaJIbHOTO MHTEpBaia TEMIEPATYP LUKIA, T.€. IPH

Tl
T '

max

7 =1-

rae Tmax — MaKCUMaJIbHAsl TEMIIEpATypa 3aJlaHHoro 1ukia, K.

Jate 3akioueHue o BO3MOXKHOCTH mpuHsaTus it JIBC nmkia Kapuo mno
KOHCTPYKTHBHBIM YCIIOBHSM IIPOYHOCTH, BBIYMCIMB JJs HEro Pr B mpouecce
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aauabaTHOTO cxKatus OT 71 10 Tmax (1711 peanbHbIX [IBC Pnax<60...80 6ap).

2) Ucnonw3yss B KadyecTBE OCHOBBI M300pa)K€HHE 3aJaHOr0 LHKIa B 7-S
KOOpAWHATaX, MPOBECTH rpadUuecKuil aHAJIN3:

a) mia uukioB JIBC conocraButh 3HaueHus tepmuueckux KII #w u iy B
BAPUAHTAX:

1-i1 pa=const u Tmax=const;

2-it e=const u gy=const;

2 PACYHET PAJIMATOPA

2.1 UcxoaHble JaHHBIE

I[J'I}I pacdcTta aBTOTPAKTOPHOI'O paauaTropa C IINIOCKO-OBAJIBHBIMU Tp}I6KaMI/I,
Op€6peHHBIMI/I IIOCKUMHU IIPAMOYT'OJIbHBIMU IINIACTHHAMM, 3a1dHbI:

Ne — HOMUHaNbHas 3 PEeKTUBHASI MOLITHOCTH ABUTaTeNs, KBT;
Je — MUHUMAJILHBIN YACIBHBIM PACX0/1 TOIINBA, I/KBT*4;
N, — AOJISL TEIJIOTHI OT CrOPAHUs TOIJIMBA, OTBOJMMAs B CUCTEMY OTOIUICHUS;

Wy, W — CPEIHUE CKOPOCTH BOJBI B TPYOKAX M BO3AyXa B CEP/IICBUHE paauaTopa,
M/c;

t,e, ts — TEMIIEpaTypbl BOJBI U BO3[yXa Ha BXOJle B paauarop, °C;

b

At,., At, — mepenaabl TEMIEpaTyp Npy OXJIAXKIACHUU BOABI U HarpeBe Bo3ayxa, °C;
a, 6 — pa3Mepbl OMEPEYHOT0 CEUCHUs TPYOOK paanaropa, MM (PUCYHOK 2.1);

C, h — paccrossaue Mexay TpyOKaMH B IIONIEPEYHOM PSAY U AT TUIACTHH, MM,

w — kod(hdumumeHt opeOpeHHs TPyOOK (OTHOIIEHHWE CYMMAapHOW TIUIONIAIA
TETUIOOTIAYA K BO3JyXy M IOJHOW IUIOMAAN TEIUIOBOCIIPUSATHS OT BOJBI
BHYTPEHHUX TOBEPXHOCTH TPYOOK).

[TpuHATH M1 KapOIOPATOPHBIX JABUTaTENICH IIaXMaTHOE, a IS JU3EIbHBIX —
KOPUJIOPHOE PACTIONIOKEHUE BEPTUKAIBHBIX MTyYKOB TPYOOK.
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Martepuan Tpyook — nenta u3 aatynu JI90 tommuuuoit J,,=0,15 MM, ruiactun

— natyHb JI162 Tonuuuo# 0,=0,1 MM.

Boda
S 8 S
s ;6
p ﬁlz j ﬁ/z
& ‘ V
- LV L) ( — =
- 7 7 b —
& ‘

VI

Bosdyx

a) 0)

Pucynok 2.1 — Cxema miocKoTpyOHBIX MaTpPHIl paauaTOpOB

C IIaXMaTHBIM (@) ¥ KOPUIOPHBIM (6) TydKaMH TpyO

PucyHnok 2.2 — CxeMbl TpeXX0J0BOT0 panaTopa:

1 — cepanesuHa, 2 — 624Ky, 3 — MEPETOPOIKH.
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BAPUAHT 1 — KapGropaTopHble aBTOMOOUIIbHBIE JIBUTATENH

Hudpsr mmudpa

—

o

I9HURUILS

QI9HHRII B

[Mocnennsis mudpa mmdpa

SBSLEIMUE

132,

4

IDILST ITUE

80,

340 |326,

8
6

15 |16

1€l ITNE

4

18

YT SNE

17

IARAA

19

T0-CS €V

8

16

INTSY

6

12

60TC-EVY

66,8 |55,2 |55,2 |161, |69,9 (110,

4

1¢1¢-EvY

6
7

10T¢-EVY

306|306 |326, [319, [346, |272 |306 |326,

0,2 0,2 0,28 |0,27 |0,31 (0,25 |0,27|0,26 |0,2 |0,29

3
5

KIrd1eIudy

1IN |

Ne, kBt (47 |58,

ge1

r/kBr-u

Noe

s, M/c (0,6 10,6 0,68 |0,61 (0,69 0,8 |0,74|0,71 |0,7 |0,78

s, M/c |14 |15 (18

[Ipennocnenuss uudpa mmdpa
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t.,°C (95 |91 (87 |84 |85 (89 (92 (85 |89 |93

At |11 |9 |7 10 |9 8 11 |6 8 |10

t, °C |32 |34 (39 |36 |40 (37 |38 (41 |35 |33

Ats, °C |30 |28 |26 |25 |27 (23 |25 |22 |24 |29

a,mvm |10 |12 |10 (11 (12 |13 |14 |15 |16 |13

b,mm |46 (40 (36 (42 |45 |50 (48 52 |53 |49

c,mm 48158 (50 (49 (60 (52 |54 |62 |68 |64

h,mm 2,7 (29 (3,0 (3,7 (39 41 (42 (33 [3,8 |31

W 3,6 (32|34 (30 |29 |28 (2,6 |24 |22 |27

BAPUAHT 2 — JIu3enbHble aBTOTPAKTOPHBIE JIBUTATETN

Hudps! mudpa

baTaHHEIC
€JIMYNHBI

Hocnemuss madpa mmdpa
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o
Ne, kBt |36,8 (47,8/117,5/102,9 |154,4|220,7 |132,4 |220,6 (246,8 |154,4
e, 265 |265 (232 |267,9 [272 |231 |227,1|244,1 |227,1|224,4
r/kBt 4

Noe 0,25(0,2 (0,22 (0,3 |0,27 |0,31 (0,26 (0,2 (0,29 |0,26
w.e, M/c 10,58 10,59|0,6 (0,68 |06 0,62 (0,59 |0,64 [0,66 |0,61
o5, M/c |13 |17 |14 |18 15 |16 12 14 17 12
[Mpeanocnenuss mudpa mudpa

t.,°C |85 |86 (87 |88 89 |90 |91 92 93 |94
At,e, °C |6 7 |8 9 10 (11 12 11 10 |9
t,°C 33 (39 (34 |35 36 |37 |39 38 34 |36
At,°C (20 |21 |22 |23 24 |25 |26 27 28 |29
a,mMm (13 |14 |15 |16 17 |18 19 21 22 |20
b,mm |55 |61 (6,7 |71 |74 |78 |76 (85 (82 (8,0
c, MM |4 39153 |49 |45 |58 |50 |45 |60 |55
h,mm |50 |48 |46 |44 |42 (34 |40 |34 |32 |38

W 20 |21 (22 |25 (3,0 |28 |27 (31 |32 |34

2.2 Onpenenenne TeNJ0BOH HATPY3KH HA PaHATOP

KonuuecTBO TEIIOTHI,

OXJIAJKIAIOIIEH BOAOU M IEepelaBaeMOe OT HEE BO3AYXY B paauarope, Bt

OTBOAMMOC OT HAIpeThIX neTaﬂeﬁ ABUTATCIIA

Q,=0,278n,N.0.Q,,

(2.1)
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rae Q, — Husmas TeraoTa cropanus torusa. s 6ensuna Q,=44,0 MJIx/kr u
TUIst JTU3EJIbHOTO TOILIMBA
Q.= 42,5 MIx/kr.

2.3 Onpenesnenue pacxoa0B TEMJIOHOCUTEJS

OOGBEMHBIE PACXOBI BOABI M BO3yXa, IPOTEKAIOIIME YEPE3 PAIHATOP, M>/C

= —Qp U Vg = —Qp , (2.2)
c pofcpwcAtwc c pepe Ats

HC

rae c Cpg — CPpCAHUC MACCOBBIC TCIINIOCMKOCTHU BOJBI 1 BO3AyXaA. I[JISI BOJbI Cpm =

porc 1

4190 JIx/(xr-K) u Bo3myxa

c,, =1005 Jx/(xr-K);

p.., P, — INIOTHOCTb BOJBI U BO3ayXa, Kr/M°. [IpMHMMAIOTCS 1O IPUIIOKEHUSIM A 1
b pu Temneparypax

¢ =t _Bbe py =t+A2t€.

oncep e 6cp 6

2.4 PacueT XapaKTepPUCTHK TeMJI000MeHA

2.4.1 KoaddunueHT TermiooTnauu oT BOJAbI BHYTPEHHUM CTEHKaM TPYyOOK

o % Br/(m?), 2.3)

oHc
2

rae Nu - kputepuit HyccenbTa, onpenensieMbli o KpUTEPUATbHON 3aBUCUMOCTH.
Jlist TypOyJIeHTHOTO pekrMa BOJIBI B TpyOax
Nu,, =0,021Re%® Pr)* (2.4)

rae Re — aucno Petinonpaca

Re, = 2% 2.5)

e
14

HC
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_ 2ab

— DKBUBAJICHTHTHBIN THAMETP CEUCHUS pr6KH pazuaropa, M.
a+b

dy

TGHHOHpOBOI{I/IMOCTB lm, KHMHCEMAaTU4YCCKasa BA3KOCTb V,, U YUCIIO HpaHI[TJ'DI

Pr mpuHuMarmTCs 1O TPUIOKEHHI0O A TpU CpeAHEeH TeMIeparype BOIbI B
panuarope Lycep.

2.4.2 Cpennee 3HaueHue Kod(PUIIMEHTA TEIJIOOTIauYd OT HaPYKHBIX
MOBEPXHOCTEH TPYOOK U IJIACTUH OPEOPEHUS paguaTopa K BO3IyXY

-0,54 -0,14 y
g - NuA A (E] @ (ﬂ] Pro® Br/(M?-K) (2.6)
1%

6

riae K, X, y — smoupuyeckue KodphuiueHTsl. )i maxmMaTHoro myyka Tpyook: Kk =
0,292; x=0,35; y=0,65; nnsa kopugopHoro: k = 0,136; x=0,28; y=0,72;

A, » Vv,, Pre - pusnueckue mapaMmeTpsl Bo3ayxa, BEIOMpaeMble MO MpHiiokeHno b

IpU CpeJlHEN TeMIiepaType Bo3lyXa B paguaTope tec;
®, - CKOPOCTb BO3]/lyXa B 3ay>KEHHOM CE€YEHHH, M/C.

2.4.3 MakcumanbHbIii KOA((PUIIMEHT Teruionepeaadyd OT BOJBI K BO3AYXY,
OTHECEHHBIN K €IMHUIIC HAPY>KHON TOBEPXHOCTH TPYOOK M miacTuH (6e3
yueTa HEpaBHOMEPHOCTHU PaCTpeIICHHs TEMIIEPATYp B HUX)

K = ; Br/(m>K), 2.7)
i*(1+ v)+ 2 1+y) +i
aofc lmp ae
O pp
rae — TEPMHUYECKOE COMPOTHBICHHE CTEHKH TpyOKu. BBumy wMamoctu

mp

0
NPUHUMAETCS ;tﬂZO (morpemHocTs 10 0,05%).

mp

2.5 PacyeT KOHCTPYKTHBHBIX IapaMeTPOB paguaTopa
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2.5.1 Heobxoaumas miomagb NOBEPXHOCTH OXJIAXKAECHHUS IO BO3AYXY

Qo
Fp - k,, (t t ’ M (28)

awcp Bcp)

2.5.2 Ilmomaap >XKUBOTO CEUEHUSI CEPALIEBUHBI pagudaropa IJjs MOpoxoaa
BO3JlyXa

Y 2 (2.9)
a)g

2.5.3 Onpenenenuie pa3aMepPoB CEPLIEBUHBI paauaTopa

[Tnomaas )KUBOTO CEYCHHMS 110 BO3AYXY SAUHUYHOW MATPHIIBI — KBAJAPATHOTO
ydacTKa ¢ pasMepamMu SXS B Mmpeneniax OJHOW TPyOKu 1o (pOHTY paauaropa
(JTUHEHHBIE pa3Mephl B MM)

fﬂ:lO’G(Sz—eS—%Szj, M? (2.10)

rae S -mar TpyObok B psaay mo ¢GpoHTy paauatopa, MM. OmpenensieTcss u3
BIpOKeHUH Ui Kod(duimeHta  opeOpeHuss  COOTBETCTBEHHO IS
KOPUJOPHOTO MJIM IMAaXMAaTHOTO My4YKa

S(a+c)—ab 0,5S(a+c)—ab
V="~ AV.=
h(a+b) h(a+b)

(2.11)

Jist  sydimiero  oMeTaHdWs — JIOMACTSMU  BEHTHIATOpa  (POHTaIbHOM
MOBEPXHOCTH PaiiaToOpa MOCIEIHSS BBIMOIHACTCA B opMe KBAAPATHOTO CEYCHUSI.
Torna yncno TpyOOK B KaKJIOM MOMEPEYHOM TOKY BO3/lyXa psLy

n = L , T (2.12)

6l

a4 CyMMapHasd 1iomaab OXJIaKACHUA TAKOI'O psaga I10 BO3AYXY

f=20+w)Na+e6)Sn, M? (2.13)
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YUCIIO PAZIOB TPYOOK Mo rinyOuHe paauaropa (1o TOKY BO3ayXa)
no=Fplfp1 , mr. (2.14)
1 00111ee Ynciio TPYOOK paguaTopa
N=niny, mr. (2.15)
PacueTHble 3HaUeHMs BenmuurH S, N1 1 N2 OKPYTISIOTCS IO TENBIX YUCEI.
[HTupuna u BeicoTa (MrHA | TpyOOK OHOTO psiia) CepAlICBUHBI pauaTopa
B=H=I=n;s mm (2.16)
['myOuHa paguaTopa mo Kpasm IIacTUH OpeOpeHUs:

a) TpU KOPHUIOPHOM ITyYKE
L=ny(a+c) mm; (2.17)

b) mpwu mraxmMatHOM Mmy4Ke

L=0,5(nx+1)(a+c) mm (2.18)

Jlns  aBTOMOOMIBHBIX  pamuatopoB L=60...130 MM © TpakTOPHBIX
L=80...140Mmm.

2.6 Pacuer umncJia X010B paauaTopa

2.6.1 IIpoxoaHbie TUIOMIAAN CEUYCHHS paauaTopa Mo BoJIE:

a) oOmmias o MPUHATOMY 4YHCTy TpyOok N

F.,=Nf,,,=Nab, m (2.19)
b) B pacuere Ha OJMH X0/ U OOSCIICYCHUS 3aJaHHON CKOPOCTH @,
fre=Vod @, M? (2.20)
2.6.2 KomnuectBo XO0JI0B OXJIAXKIAIOIIEH BOJIBI B
paauaTope
Z=Fplfye1 , . (2.21)
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1 YHCIIO TPYOOK OJJTHOTO XoAa
Z;=N/Z , mt (2.22)

PacuyetHbie BenmuuMHBI Z OKPYIJISIFOTCS /O IENBIX YHCEN, >KeIaTelbHO
HEUeTHBIX, TaK KakK B IIOCIEAHEM Cllydae IOCTHraeTcs Haubosiee mpuemieMas
cXeMa MHUPKYJSLUW: BIYCK TOpsYeid BOABI B BEPXHUH Oa4OK M BHIMYCK
OXJIAXKJICHHOM Yepe3 HIKHUK 0adyoK pajguaTopa (pUcyHok 2.2).

Ilocne MIPUHATHUA Z YTOUHACTCA (I)aKTI/ILICCKaH CKOpPOCTBb BOJbI

oHC

=ZFL, m/c (2.23)

HPp

Koropas He nomkna ObiTh Hke 0,55 M/c mo ycioBuio oOecreueHus
TypOyJIEHTHOTO pEeXMMa JBUKCHHUS BOJIbI M CBSA3aHHOTO C 3THM 3HauyeHUs «,. B

IIPOTUBHOM CJTy4dae BeJIMYMHA Z OKPYTISETCS B OOJBIIYIO CTOPOHY.

JlaTe OIICHKY BIUSHHUS 4YHCJIa XOJOB Ha WHTEHCHUBHOCTH TEIUIOOOMEHa B
paauarope.

2.7 Pacder 3Hepro3arpar Ha CHCTEMY BOJSTHOT O

OXJIAXKICHUSA

2.7.1 MoiHOCTh Ha MPUBOJI BOASHOTO HAacoca

N,o=cPor By (2.24)
nn,

rae P, — cymMMapHbIe NOTEpHU AaBICHUA BOJSHOW CUCTEMBbl oxJiaxaeHwus, klla.

[TprHATH MO TaHHBIM JJIs1 ABTOTPAKTOPHBIX aABurareneu P,=40...51 klla;

n, — koaddunueHt mogayu Hacoca, 7, =0,8...0,9;

n, — ruapasnuaeckui KIIJ nacoca, r,=0,6...0,7.

2.7.2 MOmHOCTh HAa NPUBOJ BEHTUJISATOPA
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N,=103Y:P  «Br (2.25)
1,

rane P; — CyYMMapHBIC IIOTCPHU HOaBJICHHUA BCEU BOSI[YIHHOﬁ CHUCTEMBI BOJSAHOI'O

OXJIAXIACHUA
—_ p«cpa)sz
Pg - APp+(§6X+§JIC+§6be)T 5 Ha (226)

re AP, - OTEpH AaBICHHUS B paJuaTope.
AP, = p, wng , Ila (2.27)

C1— pacueTHbIN KOA()PUIIMEHT: JIJIsl IaXMATHOTO IMy4YKa

¢, =0,0083+ 2072
n2
KOPHUJIOPHOTO
¢, =00293+ 213
r]2

rae ¢&,.,¢,..E,, — KOODPUIMEHTHl CONMPOTUBICHUS BXOJa, >Kal0O3U U BBIXOAHBIX
1iesiel KarmoTa, OTHECEHHBIE K CKOPOCTH TMepe]] paauatopom «,. [IpubnmkxeHHo

MOJKHO IIPUHATDH

£.=08; ¢£,=09...15; &, =2.3;

n, — KIIJI BenTunstopa pasusiii 0,3...0,4 155 KienaHbIX OCEBbIX BEHTHIATOPOB.

2.8 Onpenenenue mokasareseu 3ppeKkTuBHOCTH

paamaTopa

HpOI/I3BeCTI/I pacucT U OaTb OOBSICHEHHE CMBICIIOBOIO 3HAYCHHS Kaxxa0ro
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YKa3aHHOT'O HMJKE TIoKa3aTels 3(p(HEKTUBHOCTU CIIPOEKTUPOBAHHOTO PaiMaTopa.
2.8.1 Y nenpHas dHEpreTuyecKast XapakKTEPUCTUKA

10°Q,
NEIN AN 1)
oHe &/ \ “ouccp 8

B1/BT-K (2.28)

2.8.2 Y nenbHbIA MacCOBBIM MOKa3aTeNb paauaTopa

I (2.29)

qG:G(t

Jrccp Y
rae G —Macca cepAueBuHsl paguaropa (6, U 5, B MM)

5mp +0,5p0,
1+¥

G=1021,1F, p. KT (2.30)

J

rae 1,1 — ko3 duiueHT, yauThIBalOIUNA MPUBEACHHYIO MacCy MPUIIOS;

b

P - TIIOTHOCTH JIATYHHOM J1eHTHI, p,=8600 Kr/Mm>.
2.8.3 KoaddunueHt 00beMHON KOMIIAKTHOCTH pajdaTopa

m=ro 2 Fo 2 (2.31)

V,  BHL

715 aBTOTPAKTOPHBIX paauaTopos m=600...950 m?/m3.

2.8.4 Kputnueckas TeMmeparypa Hapy>KHETro BO3/1yXa
(MHIIEKC MIPOCKTUPYEMOH CUCTEMBI BOJISTHOTO
OXJIaXICHUS )

Onpenensiercs 3HAUEHHEM TEMIIEPATYPhl HAPYKHETO BO3AyXa, IPU KOTOPOM
OXJIQJKJIAKOIIAsi BOJA HA BXOJI€ B PAAUATOP BCKUIMAET

th:tKun - (tJfC-tS) OC (232)

rae tw, — Temnepatypa Bckumnanus BoJbl, °C. sl OTKPBITBIX CUCTEM OXJIaXKACHUS
(mpu OapoMeTpUIeCKOM TIABJICHUH )
twn =100 °C. OOBIYHO TIPUMEHSIOTCS 3aKPBIThIC CUCTEMBI, JUISI KOTOPBIX TPH
pPEryJIMPOBAaHUM TPUMEHSIOTCS 3aKPBITBIE CUCTEMBI, I KOTOPBIX MPH
peryaupoBaHUM MMAPOBOIO KianaHa NpoOKu paauaTopa Ha gasieHue 85,5 klla
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(0,35 at™) tm =107°C.

2.9 KoMnoHoBka MaTpuUbI paauaTopa

Ha ¢opmare A4 B macmtabe n300pa3uTh 2 npoekuuu (BUI CHEpennd U BUJ
CBEpXYy) 00bEMHOM MaTpHIlLl paguaTopa pazMepoM 2SX2SXL ¢ KOMIIOHOBOYHBIMU
pazMepaMu TpyOHOTrO MyYKa.

Ha stom ke ¢popmate n300pa3uth CXemy JABUKEHUS BOJIBI 10 YUCITY XOJOB B
CIIPOCKTUPOBAHHOM pajiiaTtope (Mo aHAJIOTUU C PUCYHKOM 2.2).

3. PACUET TEIIJIOBOI'O BAJIAHCA ITIPOU3BOJACTBEHHOI'O
IHNOMEIIEHUA

3.1 Ucxoaubie TaHHBIE

BAPUAHT 1

Pa3mepsl
. [IOMEIIEHU HApepn
g5 By nruie a s
s = o
=R = o B
gg B 4 g
s|2 H Z 2 [A,m |B, M|pasmeps
3= = =l 2
=[S o B =
= = = E=)
KYpBI auynbix |1,7 12000 (72 (12 |1,87x2,39(2
0 NITHYHUK fopont fpHt
HAIOIHLHOM
COZIepPIKAHUHU
ueliuigTa o 7010,6 |16000(78 (18 [1,87x2,39(2
1 NTUYHUK
JTHEBHOT'O BO3pacTa
KYPBI MSICHBIX
2 NITHYHUK
nopos 3,0 |4000 (96 |12 |1,87x2,39]|2
Kypst auynbix|1,5 |30000196 |18 |1,87x2,39(1
3 IITUYHUK fopol Pt
COZIEpIKAHUHT B
KIJIETKE
4 NITUYHUK |yTKU B Bo3pacte 10|1,0 (8200 |72 (12 |1,87x2,39|2
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30-Tu guei

5 NTUYHUK | MHIEHKH 6,8 |1800 (84 |18 |1,87x2,39]|2
HMHOIOIIATA B|4,0 |9000 |96 |24 |1,87x2,39|2
6 NTHUYHUK [BO3pacTe npo 120
IHeH

HHIIOIIATA 10 4,0 14500 |72 18 |1,87x2,39|2

7 IITUYHUK

120 nueit

KYPBI SUYIHBIX 1,7 (10200(84 (12 |1,87x2,39(2
8 [ITUYHUK fiopo npH

COZIEP)KAHUH B

KIIETKaX

MonoaHsak kyp|1,6 [24000(84 (12 [1,87%x2,39(2
9 NTHYHHK |STHYHBIX TTOPOJ [0
180 mueit

Jlanubie, BIOMpaeMble 1o npeanocienHeit mudpe mudpa

IlepBas IlepBas
Knumatuyeckuit  paiioH Knumarngeckuit paiion
uudpa uupa
KpacHonapckoro kpast Kpacnomapckoro kpas
umdpa mmdpa
0 Jlabunck 5 KopeHoBck
1 Kponorkun 6 I'maruHckas
2 Kpsimck 7 Topstamit Kittou
3 Bericenku 8 Junckas
4 benas I'muna 9 Eiick
BAPUAHT 2
Pazmepsnl
TIOMEILCHU Bopora
@]

8| = By KUBOTHBIX g s

H 3 = ol

= 2 = = %

3l & B of £

slg H ER E A, m |B, M|pasmepnt

5 3 =

| T = 37 %

100 (246 |75 |18 |2,35x2,65|4
0 CBUHApPHUK 8)CyNopocHbIe
MaTK{




0)XpsIKH
100 (24

1 CBUHAPHHK |XPSKU 200 |50 42 |18 |2,35x2,35(2
2 CBHHApHHK |IIOpOCsTa 150 |6600 |222 |18 |1.18x2,39|2

PEMOHTHBIH 90 (1200 |105 (18 |[2,35x2,35|2
3 CBHHApPHHK

MOJIOJHSIK

CBHUHOMATKH C 100 |80 84 |18 |2,65%x2,35|2
4 CBUHApPHUK

MPHUILIOAOM

nopocsiTa -(15 1800 |114 (15 |2,95x2,95|2
5 CBHHApHHK

OTBHEMBIIIHN
6 KOPOBHUK | KOPOBBI 300 |100 (87 (11 |(2,65x2,35|4

a) KOPOBBI 300 |60 78 (18 ([2,95%2,95|2
7 KOpOBHHUK

0) TensaTa 30 (240
8 3maHue Ha|temsta crapme|250 |112 |54 |10,5|2,35%x2,35|3

112 ronoB |[4-x mecsiteB

CBUHOMATKHU 150 |500 |115 |18 |2,95%x2,95(2

9 CBHHApPHHK |XOJOCThIC

JlanHble, BEIOMpaeMble TI0 npeanociaeaae mudpe mudpa

[IepBas
K . . |IlepBas K N
wgpa TMMaTHYeCKUd  paiioH JTMMaTHYECKUH paiioH
Kpacnomapckoro xpas unbpa Kpacnonmapckoro kpas
umdpa
mmdpa
0 Otpano-Kybanckast 5 Ycrp-Jlabunck
1 Maiikon 6 OtpanHas
2 TemuproeBckas 7 KymeBckas
3 Tamanb 8 Kanesckas
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4 Tyance

Cesepckas

Ta6HI/IHa JOITIOJIHUTCIIBHBIX U HEAOCTAIOIUX JaHHBIX

HaumenoBanue

I[To nocnennei mudpe mudpa

YV nenbHast
TEII0Bast
XapaKTepUCTHKA
JUISL  OTOTUICHMS
o Br/m3-K

0,87

0,76

0,49

0,44

0,5

0,42

0,4

0,52

0,83

0,32

Bricora 3manus

h, m

2,55

2,4

2,51

3,5

2,7

2,4

3,0

2,4

2,8

29

Koappunuenr
TEIUTOIPOBOJHO
cTH
CTPOUTEIHHOTO
Marepuaa

A, Br/m'K

1,63

1,45

1,05

0,64

0,81

0,87

0,93

0,81

0,69

0,76

ITnoTHOCTB
BOJBI pg, KI/M°

992,8

988

983

977

971

968

965

961

958

955

3.2 Pacuer TemjioBOro 0ajiaunca

Pacuer IMPOU3BOAUTCA AJIA OAHOI'O M3 IIPOU3BOJACTBCHHBIX BHaHHﬁ, B KOTOPOM

I10 34aHHUIO IMIPOCKTHUPYCTCA CUCTEMA BO3YITHOI'O OTOIICHMA.

PacuetHas

TCIIIIOBAsA

Harpys3ka

CHCTEM

OTOIIIICHUA

u

BCHTWIIALINU
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onpezensieTcsl U3 TEIIoBoro OajaHca MOMEIICHUs IPH PAacUETHOW TeMIlepaType
Hapy>KHOT'O BO3/lyXa JJi MPOEKTUPOBAHUS OTOTICHUS

Q0:Q02p+Q6+Quc'Qofc'Qdon (1)

rne Qo — TemoTa, moaBaeMas CUCTEMON OTOIUICHUS JUIS MOAIEPIKaHUs TEIIOBOTO
OajlaHca ¢ LEIbI0 0OecrneueHruss HOPMHUPYEMBIX MapamMeTpoOB MHUKpPOKIMMATa
roMenieHus1, kBT ;

Qozp, Qs Que — pacxoliHble CTaThbU TEIUIOBOIO OajaHca- MOTEPU TEIJIOTHI Yepes
HapYXXHBIC OTPAXKJICHUSA, C BEHTWISIIMOHHBIM BBIOPOCOM OTPabOTAHHOTO
BO3/IyXa U HA UCTIAPCHHMSI BJIATM CO CMOYEHHBIX MTOBEPXHOCTEH, KBT;

Q.ey Qoon — TPUXONHBIC CTaThU TEIUIOBOrO OajaHca - SIBHOE TEIUIOBBIICICHUE
JKUBOTHBIX WJIH IITULIBI U JOMOJIHUTEIbHBIE TEIUIOBBIIEIEHU. KBT.

Huxe npousBoautcs onpeneneHus: COCTaBISIONIMX TEIIOBOTO OaiaHca.
3.3 Pacuer norepb TEIJIOTHI Yepe3 OrpaskIaeHusl

B cootBeTcTBUM C HOMEPOM BapHaHTa BbIYEPUMBAIOT IU1aH 3aanust B M 1:100.
QOZp = Qm.n + Qﬂ (2)

Pacder TpaHCcMHCCHOHHBIX TIOTEPH Q) W TEIUIOBBIX TEIUIOTHI Yepe3 TOJbl Q,,
kBT npousBoasaTcs o ¢popmyiie

Q,, =10°F(t, —t, YL+ > AN/R u Q, =10°F(t, —t,)n/R,, (3)

rae R — conporusieHue Temonepeaade orpaxaaromeil Konctpykuuu, M2-°C/Br;
COTPOTHBIICHHE TEIUIoNepeaade ABEPE U BOPOT MOJDKHO ObITh HE MeHee 0,6R
CTEH 3JaHHI

R nt,-t,). (4)

At'a,

At" — HOpMATUBHBIN TEMIEPATYPHBIN MEpena] MEXAY TEMIIEPATYPOU BHYTPEHHETO
BO3JyXa W TEMIEPATypOl BHYTPEHHEW TMOBEPXHOCTU  Orpa)KJarouien
KOHCTPYKIHMH, TPUHUMAEM

AU =(t, -t,); ()
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s — KO3(D(PUUMEHT TEIIOO0TAAaYd BHYTPEHHEW MOBEPXHOCTH OrPakIAIoOLIUX
KOHCTPYKIIMIA, IIpUHMMaeM paBHblii 8,7 Br/(M%°C).

ConpoTuBieHHe TeIIonepeade NojaoB CIEAYeT ONPEAesaTh:

a) JUId HEYTEIUICHHBIX IIOJIOB HAa TPYHTE U CTEH, PACIOJOXKEHHBIX HHXKE
YpOBHs 3eMiH, ¢ Kod(pduuuenToM TemmonpoBoanoctd A > 1,2 Br/(m?-°C) mo
30HaM MIMPHHON 2 M, MapajledbHBIM HapYKHBIM CTE€HaM, mpuHuMas R., m%-°C/Br,
PaBHBIM:

21 — gmgma 1 3omer; 43 — mua 11 3ome;; 8,6 — gua Il 30HBIL
14,2 — nna ocTaBiIeiics IUIONIAIH T10JIa;

0) AU yTEMJICHHBIX MOJOB HAa TPYHTE U CTEH, PACIIOJIOKEHHBIX HIXKE YPOBHS
3eMiH, ¢ K03(Q(HUIHEHTOM TeIIonpoBogHocTH A < 1,2 Br/(M?-°C) yTemnsmomero
CJ105 TOJIKMHOM &, M, mpuHUMast Ry, M2-°C/BT no dopmyie

R,=R. +38/4,; (6)
B) JUIsl [IOJIOB HA Jarax, npuHumas Ry, M2-°C/Brt, no ¢opmyne

R, =118(R, + 5/ A); (7

F — momans orpasxkaeHus, M2

n — kod3dpdunment, npunumaempii mo CHull [1-3-79** B 3aBucumocTH oOT
MOJIOKEHUSI HAPYKHOW TOBEPXHOCTH  OTPAXJIAKOIMMUX KOHCTPYKIMUA 10
OTHOIIIEHUIO K Hapy>KHOMY BO3yXY, /Ui uyepjauHbix nepekpoituid 0,8...0,9 u
JUTSL OCTaJIBbHBIX OTPaKIICHUN U 0€3 YepauyHbIX nepekpoituii — 1,0;

f — nobaBoYHbBIE TMOTEPH TEIUIOTHI Yepe3 OTrpa)KIarolue KOHCTPYKIUU CIEayeT
IIPUHUMATH B JOJISIX OT OCHOBHBIX IIOTEPH:

a) B MOMELICHUSX JIF0OOT0 HAa3HAYEHUs Yepe3 HapyKHbI€ BEPTHKAJIbHBIE U
HaKJIOHHbIE (BEepTUKalbHAs IMPOEKIIMs) CTEHBI, IBEPHU M OKHA, OOpalleHHbIE Ha
CEBEpP, BOCTOK, CEBEPO-BOCTOK M ceBepo-3amaja B pasmepe 0,1, Ha 10ro-BOCTOK M
3amaja - B pasmepe 0,05; B yriloBbIX MOMEMICHUAX AONOJHUTENbHO - 1o 0,05 Ha
KXIYyl0 CT€HY, ABEPb U OKHO, €CJIM OJHO W3 OrpaxkJeHUM oOpalieHO Ha CeBep,
BOCTOK, CEBEPO-BOCTOK M ceBepo-3anan u 0,1 - B Apyrux ciaydasx;

0) B MOMEILIEHUSX, pa3padaTbIBa€MbIX [IJI1 TUIIOBOT'O MPOEKTUPOBAHMUS, Yepe3
CTEHBI, IBEPU U OKHA, oOpallieHHbIe Ha JII00YI0 M3 CTOPOH cBeTa, B pazmepe 0,08
1pu OJHOU HapyxHOU cTeHe u 0,13 mJist yriioBbIX OMENIeHUN (KpoMe KUJIBIX), a
BO BCEX XWX moMemeHusx - 0,13;
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a) uepe3 HeoOOrpeBaembie IOJbI TEPBOTO HdTakKa HAJ  XOJOJIHBIMU
MOJMNOJIBIMU 3JaHUM B MECTHOCTSIX C PACUCTHOM TEMIIEPATypPOM HAPYKHOIO

Bo3nyxa MuHyc 40 °C u Huxe - B pazmepe 0,05;

') 4yepe3 HapyKHbIe JBEPHU, HE 000PYTOBAHHBIC BO3AYIIHBIMU WIA BO3IYIIIHO-
TEIUIOBBIMHU 3aBEcCaMy, pu BBICOTE 3IaHUN
H, M, OT cpenHell MJIaHUPOBOYHOM OTMETKM 3€MJIM JI0 BepXa KapHHU3a, IIEHTpa
BBITSDKHBIX OTBEPCTHM (PoHapst WM yCcThs maxThl B pazmepe: 0,2 H - ayis TpoiHbIX
nBeped ¢ nBymsi tamOypamu mexay Humu; 0,27 H - nias qBoWHBIX nBepel
tamOypamu Mexay HumHu; 0,34 H - s aBoliHbIX aBepeit 0e3 TamOypa; 0,22 H - ais
OJIMHAPHBIX JIBEPE;

1) 4yepe3 HapyHble BOPOTa, HE 000PYAOBaHHbIE BO3IYIIHBIMUA U BO3TYIIHO-
TEIUIOBBIMU 3aBECaMHM, - B pazMepe 3 mpHu OTCyTCTBUMU TamOypa u B pa3mepe 1 -
pyu HaTM4YuK TaMOypa y BOPOT.

Temnonorepu noacunThiBatoTcs aist HapyxHbIX cteH (HC), nepexkpoiTuil Haj
nonsasiom (ILJI), okon ([1O), neepeit (J1/1), uepnaunbix nepexpoituii (I1T).

[ToBEpXHOCTH OrpaKJICHHUI ONMPEAEISIIOTCS WX JUHEWHBIMH pa3MEpaMu W3
CTPOUTEIBHBIX yepTexen C TOYHOCTBIO 10
0,1 m. [Inowmanu okoH, ABEpE U BOPOT IPUHUMAIOTCS IO HAUMEHBIIINM pa3Mepam
UX MPOEMOB: pa3Mepbl MOBEPXHOCTEHW IOTOJKOB WM MOJOB — IO BHYTPEHHE
NOBEPXHOCTH HAPYKHBIX CTEH; BBICOTA CTEH - OT YPOBHS MOJia JI0 Bepxa
YTEIUISIOLIETO CJIOS MEPEKPBITHS.

[Ipu mpoekTupoBaHUU JJISI TTPOM3BOJCTBEHHBIX 3/IaHUMK MOXKHO TPUHUMATh
pasMepsbl: Bepb ojnHOcTBOopyatas — 0,9%2.2 wm; nByxctBopyatas — 1,5%2,2 w;
BOpOTa JIByXCTBOpUaThie —2,6%2,6 M. Ilnomaas OKOHHBIX MPOEMOB Ha3HAYaETCA
[0 HOPMaM €CTECTBEHHOW OCBEIIEHHOCTH (B MPOLIEHTaxX OT IJIOIIAAM IO0Ja) MO
npuwioxkeHnto E. OKOHHbIE MpPOEMbl pacrojaraloTcs TOJbKO B MPOJOJIBHBIX
CTEHaXx.

Bce pacuertsl 3anocsTCs B Tabnwuiy 3.1.

Tabmuia 3.1 — [lotepu TEmIOTHI Uepe3 orpaxacHus

o, Jlo6aBoYHBI
()
Mome | XapakTepucTHKa 2 & e
= =
) o N
WEHAC | oo enii 2 : TETUIOTIOTEP § 2
& Olu S &
— = ==
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2 o <
- o~ H
555 = | M
o - I P
2 > Eg:“ Cl:é%.)%) qg)
2 S |5 B H |« - S 5
5 5 3 = | € e
3 E SIEa&R 2B | |2 = &R
L = - o |0 ol E | |< = = | W
1|2 314 |5 1|6 |7 (8|9 10 {11 |12 | 13

3.4 Pacxo TemJ10THI HA BEHTHJISIUIO

Haznauenue BCHTWIAOWUHN - IMMOAACPKAHUC IIPH PACUCTHBIX 3UMHEN U JIETHEH
TEMIICpATypax HAPYKHOIO BO3AyXa 3a CYHCT HOpMI/IpyeMOﬁ KpaTHOCTH WJIN
BCJIMYHHBI BOSJIYXOO6MGH3 ONTUMAJIbHBIX 3HAUCHUU mapamMeTpoOB MHUKPOKIINMATA
IMOMCUICHUA: TCMIICPATYPHI, OTHOCUTEJIbHOM BJIaXHOCTH, Ta30BOIro CoOCTaBa,
CKOpPOCTHU IBMKCHHA BHYTPCHHCIO BO3AyXa U T.A.

OOBIYHO JIIA CEIBCKOX035IMCTBEHHBIX IMPOU3BOACTBCHHBIX HOMGHIGHI/Iﬁ
U30BITOYHEIC TCINIOBBIACIICHUA B 3UMHUM nmepuoa HC ABJIAIOTCA OIPCACIIAIOITNMUA
IIpH pacucTe BOSI[YXOO6MCH21 N YUYUTBIBAIOTCA TOJBKO B TCIIJIOBOM OajaHce.

Pacxon BEHTHIIAIIMOHHOTO BO3/1yXa ONPEAECAIOTCS AJ KaXKI0r0 MOMEIICHUS
10 KOJIMYECTBY BO3MOKHBIX BPEHBIX BBIJACICHUN:

ITO T'a30BBIACJIICHUSAIM

L=—=2 MM 8
G- ®)
10 BJIATOBBIICIICHUSIM
W 3
L=\ ©)
(d,—d,)p,

rae V., W — ra3oBblielIeHus, j1/4, U BIaroBbIJIECIEHUS, T/4;

Cs, C, — KOHIEHTpAIHMS YTJIEKUCIOTH MPEACTbHO AOMycTUMAas (TpUMedaHue K
npunoxenuto J[) ¥ B IpUTOYHOM Bo3ayxe, 1/M°. Jlns censckoii mectHocTu C,
=0.33 /™3,

pe -INIOTHOCTH BHYTPEHHETO BO3/yXa, M/KT (IIpuioxkenue b);

52



de, d, -BIArocomepikaHus yAanseMoro ¥ MPUTOYHOTO Bo3ayxa. Onpenensrorcs u3
I-d muarpamMmel BiIaxHOTO Bo3ayxa (nmpuioxenue [') mo 3HaueHus M t 1 ¢, t, u

Pu-

JUIsT CenbCKOXO035IMCTBEHHBIX HETOKCUYHBIX IMOMEIICHUN B Ta30BBIICICHUIX
ONPEIEIISIONIUM SBJISETCS KOJUYECTBO YIJIEKUCIIOTHI, BBIIEISEMOE KUBOTHBIMHU
WJIA OTALIEU

Vc02 :iciniaﬂ > n/a (10)
i=1

rac Nji-KOJIMYECTBO JXKUBOTHBIX WJIN ITHUL] HaHHOﬁ HOHOBOBpaCTHOI\/’I T'pYIIIbI, T'OJIOB,

Ci-KOJIMYECTBO YIJIEKHUCIIOTHI, BBIIEIAEMOE OJHUM JKUBOTHBIM WM MTULEH
naHHoTO BUjA, J1/4 (npunoxenust Y, K). Jlnst nTuIsl ¢ =cm, TJe m — pacdeTHas
macca NTULBI, KT;

b

Cil — I'a30BBIACIICHUA HaA 1 xr macchl IITUIBI J'I/‘I;

a4 —K0d(DPUIIUEHT, YUUTHIBAIOIINN M3MEHEHHE TEeIIO-, Ta30- U BJIATOBBIJEICHUN
YKUBOTHBIX M MITUIIBI TIPU TPYNIIOBOM cojiepkanuu. J{s Bcex BugoB — as= 1,03.

Bo3MmoxxHEIE BJIArOINOCTYIVICHUA B JKMBOTHOBOJUCCKHX MW IITHHCBOIUYCCKHUX
ITIOMCIICHUAX, r/4:

OT KUBOTHBIX HUJIN IITHUIIBI
K
Wo/c(nn) = zwinia1a4
i=1

OT UCHApPEHUN CO CMOYEHHBIX TOBEPXHOCTEH
Wucn = a/\/m 1 (1 1)

OT UCIIAaPCHHUHU N3 IIOMCTA

W — Z (0’27 Pno,wni)

nom 4
rae Wi -KoJnuecTBO BOJASIHBIX MAPOB, BBIACISIEMOE OJHUM >KUBOTHBIM WJIM NTHULEH,
r/u (mpunoxenus W, K). Jlng nrumsl W, =W,m, rme m — pacdyeTHas macca
TITUITBI, KT;
W, — KOJIMYECTBO BOJSHBIX MApOB, BBHIAEISEMOE M3 pacuera Ha | KI Macchl

MITULEI JI/9;
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a1 — KO3P(DUIIMEHT, YYUTHIBAIOIMINI HM3MEHEHUE TEIJIO- M BJIArOBBIJCICHUN
KUBOTHBIX U NTHUIBI B 3aBUCUMOCTH OT t, (mpumoxenus JI, M);

¢ — k03 duneHT Hag0aBOK HA UCTIAPEHHUE BOJBI CO CMOYEHHBIX MOBEPXHOCTEH B
KUBOTHOBOJYECKUX TMOMEIICHUSIX. [Ipu ynOBIETBOPUTEILHOM COJIEpXKAHUU
KUBOTHBIX W Hanuuuu mnojactunku ¢=0,1, mpu HeperyasapHod paboTe
KaHAJIM3alUA U OTCYTCTBUM noacTuiiku ¢=0,25;

Phoy - CpeHECYTOUHBIN BBIXOJ TIOMETA OT OJHOM NTHIBI, I/To (npuioxeHue H);
0,7- k03P GULIMEHT yCYIIKU TOMETA.
CymMapHbi€ BIaroBbIIEICHUS:
B 'KUBOTHOBOJYECKUX MOMEILIEHUSIX
W=W,,.-+W,, (12)
B NITUIEBOAYECKUX MOMEIICHUSIX
W=Wnm+Whou

PacueTHblit Bo3ayxooOMeH L mpuHUMaeTcs 1Mo HauOoOJbIIEMY U3 3HAYEHUH
BenuuH L, unu L 1 1oimkeH ObITh HE MEHee HOPMATHUBHOTO

Imn;
min _W’ (13)

riae | — MuHrMAasIBHBIR Bo3ayx000MeH Ha 100 KT pacyeTHON MacChl JKUBOTHOTO HJIH
nTuIpl, M3/yac (npunoxkenune JN);

M-pacyeTHas Macca )KUBOTHOT'O MJIM NITHUILBI, KT.

JI1s1 S)KUBOTHOBOJAYECKUX W MNTHUIICBOJYECKUX IMOMEIICHUIN 3HAYCHHE BEJIWYUH
BO3yX000MeHa ompesessercs s 3umMHero u nepexoaHoro (,=10°C) nepuomoB ¢
LIEJIbI0 YCTAHOBJICHUS] MAKCUMAJIbHON MOIIHOCTY MPUHYAWTEILHON BEHTWIALMHU. B
JIETHUW  TIEpUOJI HEIOCTAIOIIUA  BO3AyXOOOMEH KOMIIGHCHPYETCS 3a  CYeT
OpraHu3alMK €CTECTBEHHOU JOTIOJHUTEILHON BEHTUIISAIUH.

[ToTepu TEMIOTHI ¢ BEHTUISILIUOHHBIM BEIOPOCOM yJIANIIEMOr0 U3 MOMEIICHUS
BO3/1yXa

Q, =0,278-10°Lp,c(t, —t,), KBT (14)
r71e p, -INIOTHOCTh HAPYKHOTO BO3/yXa npH t,, kr/m® (npunoxenue b);

¢ — TeroeMKOoCTh Bo3ayxa. [Ipunumaercs ¢ = 1,0 x{x/(kr-K)
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3.5 Pacxoa Temu1oThl Ha MCNIAPEHHE BJIArUM €O CMOYEHHbBIX TOBEPXHOCTEH

JLJ1s1 >)KUBOTHOBOAUYECKHUX IMTOMEIICHUI

Q.»=0,278-103rW,,, ,kBT. (15)
JI71 NTALIEBOTYECKUX TTOMEIIEHU I

Q.n=0,278-10"3rW,,,, ,kBT (16)

rae r=2,495 kJ[>/r — ckpbITas TEIUIOTa NapOOOPa30BaHUS BOJBI.
3.6 Term1oBBIIEIEHNSA KUBOTHBIX WJIH MTHIBI

CBoOogHas TeTuioTa, BhIJEIsIeMas )KUBOTHBIMU WIIM NTHIEH MPU T'PYIIIOBOM
cozepkaHuu K BHIOB

k
-3
Qofc(nm)lo zginiaia2a3a4 , KB (17)
i=1
rae Ji — KOJIMYECTBO SIBHOW TEMJIOTHI, BBIICISIEMON OJTHUM >KUBOTHBIM WJIM OJTHOM
nruiel gandoro suaa, Br (mpunoxenue U, K). g nruns g; = gim;

A 1 a3 — KO3 (UIIUETH YIUTHIBAIONINE W3MEHEHUE TETUIOBBIICIICHUI KHUBOTHBIMH
WIA TITALEH B 3aBUCUMOCTH OT (PaKTHUECKOTO KOJWYECTBA MO CPAaBHEHUIO C
pPacyYeTHBIM W YMEHBIICHUE TETUIOBBIICIICHH B COCTOSHUU TOKOS (HOYHOE
Bpemsi). [lpuHumatrorcs: st kpymHoro poratoro ckora az =0,9 u a3=0,8;
cBuHEH ar,=a3=0,8; ntuisl a,=0,85...0,9 n a3=0,6.

3.7 I[OHOJ]HHTCJILHLIC TECIIOBBIACJICHUA B ITIOMCIIICHHUHA

MoryT CKJIaabIBaThCs W3 TEIUIOBBIACICHUNA OT MEXaHWYECKOW JHEpPruu
paboTaromiero o0opy0BaHus (B pacueTe He YUUTHIBACTCS)

Q,=CN,, kBt (18)
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U TEIUIOBBIACICHUI OT OCBETUTEIIBHBIX MPHOOPOB
Q()c = CZNZ = 1073C2Fq3 Y KBT (19)

rae N1 u N2 — HOMUHaIbHAs MOLIHOCTH AJIEKTPOABUTATENIEH M OCBETUTEIBHBIX
npuOopoB, kBT;

C: =0,15...0,7 — ko3 dunmeHT, y4YUTHIBAIONUNA HCIOJIH30BAHUE YCTAaHOBOYHOM
MOIITHOCTH, 3arpy3Ky, OJHOBPEMEHHOCTb pabOThl dJEKTpOJBUTATENEH U
ACCUMMJISILIMIO TETIOTHI,

(»=0,6...1,0 -x03(ppunueHT, y4uThIBAIOIINN BUJ OCBETUTEILHON apMaTyphl;

p - HOpPMATHBHAas yJelbHas MOIIHOCTh OCBElleHUs. BT/M%, B moMelieHuu
mnomansio F, M? (mpunoxenue XK).

3.8 AHajqus TenIoBoro 0aJanca.

I'padguk TemnoBoro 6asanca

ITogcranoBkoil B ypaBHeHue (1) ompenpenseTcs Harpy3ka Ha CHUCTEMY
ororuieHus. [Ipu 3ToM BO3MOXHBI BapuaHThl pemieHus; Qo<0 (MOJ0XHUTETbHbIN
TEIUIOBOM OallaHC) - OTOIJICHUE HE TUIAHUPYETCS M U30BITOUHBIE TETIOBBIICICHUS
ynansroTcs BeHTwued: npu Q, >0 (oTpuuatenbHBI TEIUIOBOW OanaHc) -
3HaueHue Q, SBIISETCS pacyeTHOM TEIIOBOM HArpy3KOW [JIsi MPOEKTUPYEMOM
CUCTEMBI OTOILJICHUS.

B cucreme BO3QyIIHOTO OTOIUIEHMS OTa Harpy3ka KOMIIEHCUPYETCS
KaJopu(epHbIM MOAOTPEBOM MPUTOYHOTO BEHTUIISIIIMOHHOTO BO3/IyXa C TIOJIBOJIOM
TEIUIOTHI

Q,=0,278-10"Lp,c(t, -t ), kBT (20)

OTKyJla OTpenernsieTcs TpedyeMasi TeMIeparypa MoJOTPETOr0 BO3yXa Ha BBIXOJIE
u3 Kanopudepa

3
] =tH+&,°C (21)
0,278Lp,c
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[IpousBoauTCS YHPOILIEHHOE NOCTpOoeHHE Tpaduka TermioBoro oOamanca Q,
=f(t,), T.e. 3aBHCUMOCTH M3MEHEHHsI HArPY3KH HA CUCTEMY OTOIUICHUS B (YHKIIUU

TEKYIIUX 3HAYECHUI t; TEMIIEPaTypbl HAPYKHOTO BO3IyXa.

Kak BUAHO M3 TOpenpIAyHIMX pPACUETOB, COCTaBICHHE TEIJIOBOro OanaHca
Qorenm)s Qoon,s Quen HE 3aBUCST OT, a 3HAYCHUS
Qoep 1 Q, MPONMOPLMOHATBHBI JIMIIb PA3HOCTH (té—t{). [loaTomy ¢ ydeTom
BeIpakeHui (2, 3, 14) Ha ocHoBe ypaBHenus (1) mpu Q,=0 ompenensiercsa Tak
Ha3bIBaeMasg  TeMIlepaTypa  IEpeXOoJHOro  IMepuoja  paccMaTpUBaeMOro
OTaIlJIUBAEMOI0 TMOMENICHUs (TeMIepaTypa BKIIOUEHHUS WM  OTKIIIOUEHUS
OTOILJICHUS )

_ Q{)’( + Qoan — Qucn (tg _tu) ’ OC (22)

t, =t
Qoep + Q«

ITo nByM TOukam opaMHAT TerioBoi Harpysku (Qo=0 mpu t; =t, 1 Qo =Qq, B
pacueTHOM peXHME TIPH t =t ) CTPOMTCS TpadHUK JIMHEHHOW 3aBUCHMOCTH
Q= f(t,) IIpu sTOM coOmonaercss TEmaoBOM OanaHC B 3JaHUU JUIS KaXKJOTO
3HaYeHHs t; O0ECIEeUNBAIOIINIICA KaUeCTBCHHBIM PETYIHPOBAHHEM TEILIOOTAAYH

HarpeBaTeNbHBIX TMPUOOPOB B COOTBETCTBHHM C TEMIIEPATYPHBIM TpaduKoM
(pucyHok 3.1).

Termon30bITKH B HHTEPBAJIC TEMIIEpaTyp OT t; 10 o yIaaroTCs BEHTUIISAIUCH.
MaxkcuMaiibHble W30BITKH SBHOW WIM OOIIEd TEIIOThl OOBIYHO SBIISTFOTCS
OIpEACIAIOMUMY TIPY Ha3HAYCHHH 00beMa BEHTUJISAIUU B NEPEXOJHON W JICTHHM
TICPHO/IBL

Heo0xonumo moMHUTE, YTO 711 BCEX 3[aHU 0€3 3HAUUTENbHBIX BHYTPEHHUX
TEIJIO-, Ta30- W BJATOBBIACICHUN HAYaJO0 W KOHEI OTOMHUTENIbHOrO Iepuoja
ONPENENAITCS YCTaHOBICHUEM CpelHecyTOuHOM Temmepatypsl t,=8°C, a nmud
MIPOU3BOJICTBEHHBIX CEJIbCKOXO035MCTBEHHBIX MOMEIICHUI 3HaUeHUEM fo.
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100

-100

-200

Pucynok 3.1 — I'paduk ternoBoro 6ananca

Hast mpome:xkyTounoro koHtTpoiasi (OITK-1 CnocobeHn pemiaTth THIIOBBIC
3a/1ayu MPo(ecCHOHANBHON JESITeIbHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX, ECTECTBEHHOHAYYHBIX M 001IenpodhecCHOHATBHBIX TUCIUIUINH C
IpUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOT )

Bonpocsl k 3auery

. Tepmoaunamuyeckas cucrema. OCHOBHBIE TTapaMETPhI COCTOSTHUS.
. [lapimanbHOe naBIeHUe U NapluUaiIbHbII 00BEM CMECH T'a30B.

. O6GpaTUMBbI MPOLIECC U LUKIL.

. YpaBHEHUSI COCTOSIHUS HI€AIbHBIX Ta30B.

. CBOICTBa peaJIbHBIX ra30B.

. BHyTpennsist sneprus, pabora, TEIroTa.

. TemunoemkocTh. 3akoH Maiiepa.

. 1-11 3aKOH TepMOAMHAMUKH.

. DHTaNbOUs

0. 1-#1 3aKOH TEPMOJUHAMUKH JJI TIOTOKOB.

1. 2-ii 3axkoH TepMoaMHAMUKH.

2. DHTpONUS U U3MEHEHHE €€ B MpoIleccax.

13. Dkceprus.

14. TIpsimMoii u perenepaTuBHbINA UK KapHo.

15. AnnaGaTtHbIi IPOIECC UACATBHOTO Ta3a B 3aKPBITHIX CHCTEMAX.
16. M3oTepMHBIi TpOIIecC UIeaaIbHOTO ra3a B 3aKPHITHIX CUCTEMaX.
17. N30x0opHbIii poliecC HICaTbHOTO T'a3a B 3aKPBIThIX CUCTEMAX.
18. M306apHbIit ipoIece UAeaIbHOTO Ta3a B 3aKPHITHIX CHCTEMAX.
19. Temmora mapooOpa3oBaHusI.

20. Ipomiecchl M3MEHEHHS COCTOSTHUS BOISTHOTO Tapa.

21. TIponteccer mapoobpaszoBanus B P-V u T-S koopauHaTaX.

22. DHTANBIUS KUJIKOCTH M Tapa.

23. DHTpoONHS )KUJIKOCTH U Tapa.

P PP OO0O~NOO0TEWNE
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24,
25. OCHOBHBIE BEJIMYMHBI, XapaKTEPU3YIOLIUE COCTOSHUE BIAKHOTO BO3AYyXa.
26.
27.
28.

COBpPECMCHHBLIC TCXHOJIOTHH u 000CHOBBIBATH nux IMPUMCHCHUC

[Ipouecc koHAEHCAMH KUIKOCTH

I-d qarpaMma BJIaXKHOTO BO3yXa.
PacueT 0CHOBHBIX MPOIIECCOB BIAYKHOTO BO3IYyXa.
[Mporiecchl M3MEHEHHSI TETUIOBJIAXKHOCTHOTO COCTOSIHUS BO3TyXa.

HOass mpomexyrounoro koutpoasi (OITK-4 CrnocobeH peann30BBIBATH

poheCCUOHATBHON JCSTEILHOCTH)

O©CooO~~NOoO OIS~ WN B

Bonpocsl k 3auery

. cTeuenue razos u napos.

. ApoccennpoBanue ra3zos u napa.

. I3MeHeHne napamMeTpoB B MPOLIECCE APOCCETUPOBAHUS.

. [IpakTyeckoe uCronab30BaHuE MPOLECCA TPOCCETUPOBAHUS.
. Temnieparypa aguabatHoro Topmoxxkenus. dpdext Jxoyns-TommncoHa.
. [lukn PenkuHa.

. PerenepatuBHbIE UKJIbI TAPOCUIIOBBIX YCTAHOBOK.

. TermoduKamOHHBIN ITUKIT TAPOCUITIOBBIX YCTAaHOBOK.

. Huxn OtTo. M3006paxkeHue mukia B p-v u T-s quarpammax.
10.
11.
12.
13.

Huxn J{uzens. M3o0paxenue nukia B p-v u T-s quarpamMmax.
Huxn Tpunknepa. M3o00pakenue mukia B p-v u T-s quarpammax.
N3oTepmudeckoe, anabaTHOE U MOJIUTPOITHOE CKATHSI.
Komnpeccopbsl. MHOTOCTYNIEHUATBIE KOMIIPECCOPHI.

B

14. Nzo6paxenue B p-v u T-s nuarpaMmax TEpMOJAMHAMHUYECKUX IPOIIECCOB,
MPOTEKAIOIINX B KOMIIPECCOPaXx.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Pacuer noteps sHepruun u skceprernueckuii KI1J[ kommpeccopa.
[k mapoBOi KOMIIPECCHOHHOM XOJIOAUIBHON YCTAaHOBKH.
AGcopOIrOHHAs XOJOAMIIbHAS YCTaHOBKA.

XonoauminbHbIN KOG OUITMEHT U XOJIOA0TPOU3BOAUTEIILHOCTb.
TeroBble HACOCHI.

Bunasl Teruiooomena.

TenmonpoBoaHOCTh. 3aKOH Dypre.

TernnmonpoBOAHOCTh INIOCKOM OJHOCIOMHONW CTEHKH.
TernmonpoBOAHOCT MHOTOCIIOMHOM TIJIOCKOM CTEHKHU.
TermmonpoBOAHOCTh HUIMHIPUYECKON CTEHKH.

TemoBoit 6amaHc TPOU3BOICTBEHHOTO MOMEIICHUSI.
KoHBeKTHBHBIN TEMI000MEH.

3aKOHBI TETUIOBOTO M3ITy4YeHHs. TermmooOMeH U3ITydeHHEM.
CnoxHBIN TETI00OMEH.

TenmooTnavya npu BBIHYKIEHHOM JIBUKECHUH KUJKOCTH.
Haznauenue, kiaccudukaius u CXeMbl TEIJIO0OOMEHHBIX aIlapaToB.
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31. Metoapl MHTEHCH(HKAUMU MPOLUECCOB TEIUIOOTAAYM B TEIIOOOMEHHBIX
amnrmaparax.

7.4 Meroanueckue  MaTepHAJbl, ONpedeJsOINe  NPoUexyphI
OLICHUBAHUS 3HAHUIN, YMEHHHl W HABBIKOB, ONbITA [AeATEJIbLHOCTH,
XapaKTepU3yIUHUX dTanbl (opMHUPOBAHUA KOMIIETEHIUT

Kontponb ocBoenust mucruruinabl b1.0.17 «TemnoTexHuKa» MPOBOAUTCS B
cootBerctBuM c [In Kyol'AY 2.5.1 «Tekymuii KOHTpOJIb YCIEBAEMOCTH H
IPOMEXKYTOUHAsI aTTeCTalusl CTYACHTOB». TeKylHMid KOHTPOJb MO JUCIUILTAHE
TIO3BOJISIET OIICHUTH CTETIEHb BOCIIPUATHS yU4eOHOTO MaTepuasia ¥ IPOBOIUTCS IS
OLIGHKH PE3yJIbTATOB M3yUEHUS Pa3/IeNOB/TEM MUCIUIUIMHBL. TeKymuid KOHTPOJIb
MPOBOJIUTCS KaK KOHTPOJIb TEMATHYECKHid (10 UTOTaM HM3y4YCHHs ONMpE/IeJICHHBIX
TEM JUCIUIUIMHBI) W pPYOEKHBIM (KOHTPOJh OMNPESICHHOTO pas3fena WiIn
HECKOJILKHX Pa3/IeioB, MEpe TeM, KaK MPUCTYIHUTh K U3YYCHHIO OYEPETHOW YacTH
y4eOHOTr0 MaTepuaia).

Pedgepat. Kpurepusimu orneHku pedepara SBISIOTCSA: HOBH3HA TEKCTa,
KputepusiMmu oneHku pedepara sBISIOTCS: HOBH3HA TEKCTa, OOOCHOBAaHHOCTH
BbIOOpa HMCTOYHHKOB JIMTEPATyphbl, CTENEHb PACKPBITUA CYIIHOCTH BOMpPOCA,
coOroIeHus1 TpeOoBaHU K 0(pOpMITCHHUTO.

OneHka «OTIUYHO» — BBIMOJHEHBI BCe TPEeOOBaHUS K HamHMCaHUIO pedepara:
o0o3HaueHa mpobiiemMa 1 000CHOBaHa €€ aKTyalbHOCTb; ClIeJIaH aHAIM3 PA3THMUHBIX
TOUYEK 3PEHUSI Ha pacCMaTPUBAEMYIO MPOOJIEMYy U JOTUYHO H3JI0KEeHA COOCTBEHHAs
no3uius; cHopmMyIupoBaHbl BBIBOJBI, T€Ma pPACKpbITa MOJHOCTHIO, BBIIEPKAH
00bEM; coOIIOICHBI TPEOOBAaHUSI K BHEIITHEMY O()OPMIICHHIO.

OreHka «XOpoII0» — OCHOBHBIE TpeOOBaHUs K pedepary BBHIIIOIHEHBI, HO TIPH
ATOM JOMYIIEHbl HENOYETHl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B H3JI0KEHUU
MaTepHaa; OTCYTCTBYET JIOTMYECKasl IOCIEAOBATENIbHOCTh B CYXICHHUSIX; HE
BbIJIEpKaH 00BEM pedepaTa; UMEIOTCS YITYIeHUs B 0(hOPMIICHUU.

OrneHka «yJIOBIETBOPUTEIBHO» — HMMEIOTCSA CYIIECTBEHHbIE OTCTYIUICHUS OT
TpeboBaHuii K pedepupoBaHnio. B yacTHOCTH: TeMa OCBEIIEHA JIMIIb YaCTUYHO;
JomymieHsl  (aKTHUeCcKhe OIMMOKH B coAepkaHuu pedepara; OTCYTCTBYIOT
BBIBOJIBI.

OneHka «HEYAOBICTBOPUTENBHO» — TeMa pedepara HE PpacKphITa,
oOHapyXHBaeTCs CYLIECTBEHHOE HEMOHMMaHue Mnpobiaembl win pedepar He
IpEeJICTaBJICH BOBCE.

Kputepuu orieHku 3HaHuM NMpU MPOBEJCHUN TECTUPOBAHUS

OreHka «OTJIMYHO» BBICTABISACTCS TP YCJIOBHH MPABUIBHOTO OTBETA
CTyJICHTa HE MeHee 4eM Ha 85 % TEeCTOBBIX 3a/1aHUI;

O1ieHKa «XOPOIII0Y» BBICTABISAETCS MPH YCIOBUH MTPABUIILHOTO OTBETA CTY/ACHTA
He meHee ueM Ha 70 % TeCcTOBBIX 3a/IaHMI;
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OueHka «yJIOBJIETBOPUTEIBHO» BBICTABISETCS NPHU YCIOBUU MPABUIBHOTO
OTBETA CTyJCHTa HE MeHee ueM Ha 51 %;

OneHka «HEYJOBJIETBOPUTENBHO» BBICTABIISIETCS MPU YCIOBUHU MPABUIBHOTO
OTBETAa CTyAeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJaHU.

Pe3ynpTaThl  TEKyIIEro  KOHTPOJII  HMCHOJB3YIOTCS  IpPU  MNPOBEAECHUU
IIPOMEKYTOYHOM aTTECTALUHU.

Kpurtepuu oueHku Ha 3K3aMeHe (3a4ere).

OuneHka «OTJMYHO» BBICTaBIsETCS OOydYaromeMycs, KOTOpbIA oOnagaeT
BCECTOPOHHUMHU, CHUCTEMATU3UPOBAHHBIMM M TIYOOKMMHU 3HAHUSMH MaTepuaia
y4eOHOU MPOrpaMMbl, YMEET CBOOOJHO BBIMOJHATH 3aJaHusl, MPETyCMOTPECHHBIC
yu4eOHOM nporpaMMoi, YCBOMJI OCHOBHYIO M O3HAaKOMMUJICS C JIONOJHUTEIBHOU
JUTEPaTypor, PEeKOMEHJOBaHHOM yuyeOHOU mporpammoil. Kak mpaBuio, oreHka
«OTJUYHOY» BBICTABIISIETCS OOYYArOIIEMYCSl YCBOUBIIIEMY B3aMMOCBSI3b OCHOBHBIX
MOJIOKEHUW W TIOHATHH JUCHMIUIMHBI B WX 3HAYCHWHU [JIs1 TproOpeTaeMoi
CIEIUAJIBHOCTH, TPOSBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B TMOHWMAaHHH,
U3JI0KEHUU u MCIMOJIb30BaHUH y4eOHOT0 Marepuania, MPaBUILHO
00OCHOBBIBAIOIIIEMY TPUHATHIC PEIICHUs, BJIAJCIONIEMY Pa3HOCTOPOHHUMH
HABBIKAMU U TIPUEMaMHU BBITIOJIHCHUS TPAKTUUECKUX PaboT.

OneHKa «XOpoIIo» BBICTABIISIETCS 00y4aromeMycsi, OOHAPYKUBILIEMY MOJTHOE
3HaHME  MaTepuaiga y4yeOHOM  MpPOTrpaMMbl,  YCIEUIHO  BBIMOJHSIOIEMY
pEeyCMOTPEHHbIE Y4eOHOW MPOrpaMMOM 3a/laHus, YCBOMBIIEMY MaTepHal
OCHOBHOU JUTEpaTypbl, peKOMEHJ0OBaHHON yueOHO# mporpammoii. Kak mpaswuiio,
OLICHKA «XOPOLIOY BBICTAaBIIAECTCS oOyJaromemycs, MOKa3aBIIEMY
CUCTEMATU3WPOBAHHBIM XapakTep 3HAHUW MO0 JHUCHUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEIbHOMY TIONOJIHCHUIO 3HAHMN B XOAe¢ JajbHedmeld ydeOHOW u
npodeccuOHaTbHON NEeATeTbHOCTH, MPAaBUILHO MPUMEHSIONIEMY TEOPETUYECKUE
NOJIOKEHUS TPU PELIEHUH NPAaKTUYECKUX BOIPOCOB U 3a/lad, BIAACIOLIEMY
HEOOXOIMMBIMU HaBbIKAMU U TTPUEMaMU BBITIOJIHEHUS MMPAKTUYECKUX PaboT.

OueHKka «yI0BJETBOPUTENbHO» BBICTABIACTCS OOY4YaIOMIEMYCs, KOTOPBIi
MOKa3all 3HAaHUE OCHOBHOTO MaTepualia Y4eOHOW TmporpaMMbl B OO0BEME,
JI0OCTaTOYHOM M HEOOXOIUMBIM [IJISl JaldbHEHIIeH yueObl M MPenCcTosIIeii paboTh
[0 CHEHHAIbHOCTH, CIPABWICA C BBIIOJHCHUEM 33JaHUN, MPEIyCMOTPEHHBIX
y4eOHOM MporpamMMoOi, 3HaKOM C OCHOBHOW JIUTEPATYpOH, PEKOMEHJIOBAHHOM
yaeOHOM  mporpammoi. Kak  mpaBuiio, OIEHKAa  «YIOBJIETBOPUTEIHLHO
BBICTABIISIETCS.  OOy4YaroleMycs, JOMYCTHUBLUIEMY MOTPEIIHOCTH B OTBETaX Ha
HK3aMEHE WJIM BBIMOJTHCHUM SK3aMCHAIIMOHHBIX 3aJaHUi, HO 00JamarimeMy
HEOOXOMMBIMU 3HAHUSMHU TIOJIT PYKOBOJCTBOM TMPEMOJABaTENsl NIl YCTPAHCHHUS
ATUX TMOTPEIIHOCTEM, HApyWIAKIIEMy [OCIEI0BAaTEIbHOCTh B  M3JI0KEHUH
y4e0HOTO MaTepualia W UCIHBITHIBAIONIEMY 3aTPyIHEHUS TPU BBIMOJIHECHUHU
MPaKTUYECKUX PadoT.

OueHka «HeYIOBJIETBOPUTEJIBHO» BBICTABIACTCS O0O0ydaroliemMycsi, He
3HAIOLIEMY OCHOBHOM 4YacTH Marepuaja y4eOHOW MpOTrpaMMbl, TOMYCKAIOIMIEMY
NPUHUUNHAIbHBIE OIMOKA B  BBIMNOJHEHUH MPEAYCMOTPEHHBIX  y4eOHOMU
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MIPOrpaMMoi 3aJjaHui, HEYBEPEHHO C OOJBIIMMU 3aTPYTHEHUSIMHU BBIMOJIHSIIOIEMY
npaktuyeckue pabotel. Kak mOpaBuiio, OLEHKAa «HEYIOBIETBOPUTEIBHOY
BBICTaBJISIETCS 00YyYarOMIEMyCs, KOTOPbIA HE MOXET MPOJOJIKUTh 00yYEHUE WIIH
MPUCTYIHUTD K JEATEIbHOCTH MO CHELHATBHOCTU 110 OKOHYAHUHN YHUBEPCUTETA O€3
JOTIOJIHATEIIBHBIX 3aHITUI IO COOTBETCTBYIOLIEH TUCIUILIMHE.

OLEHKH «3a4TEeH0» U «He3aYTeHO0» BBICTABIISIIOTCA M0 AUCIHUILIMHAM, (PopMoii
3aKJIIOYMTENIBHOIO KOHTPOJISL KOTOPBIX sBisAeTcs 3adeT. [lpm 3TOM oOleHka
«3a4TEeH0» JIOJDKHA COOTBETCTBOBATH IapameTpaMm JI000W M3 MOJIOKUTEIbHBIX
OLICHOK Ha »5K3aMeHE («OTJIHYHO», «XOPOLI0», «YyIOBJETBOPHUTEJIbHO»), a
«HE3aYTEHO0» — IIapAMETPaM OLCHKH «HEYIO0BJIETBOPUTEILHOY.

8 IlepevyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOI JTUTEPATYPbI

OcHoBHas yueOHasl JuTEpaTypa

1. I'apekabsiii K.A. Temorexnuka [DIeKTpOHHBIN pecypc] : yueOHOe mocooue
/ K.A. T'appkaBsriif, A.H. Co6onb. — Kpacuomap: KyoI'AY, 2018. —-102 ¢. — 978-5-
6041101-4-0. —Pexum J0CTyma: https://edu.kubsau.ru/file.php/
124/Teplotekhnika_uchebnoe_posobie 25-09-2018 409028 v1 .PDF

2.l'appkaBeiii K.A. Temnmorexnuka: IIpuMeHeHHE TEIUIOTHI B  CEIBCKOM
X03sICTBE [DNEKTpOHHBIN pecypc]: yueoHoe mocooue / K.A. I'apwpkaBswiif, A.H.
Cob6omb. — Kpacuogap: KyoI'AY, 2018. —118 c. — 978-5-6041101-6-4. —Pexum
JOCTYyTIa: https://edu.kubsau.ru/file.php/124/2 2018 Teplotekhnika_uchebnoe
posobie 2 422213 vl .PDF

3. Co6onp A.H. Temnorexnuka: npaktukym / A. H. Co6onbs. — KpacHonap. -
Ky6l'AY, 2019. — 84 C. — Pexum JOCTYyTIA:
https://edu.kubsau.ru/file.php/124/Teplotekhnika_praktikum35.03.06.pdf

JononHuTenbHas y4eOHasA JIUTEpaTypa

4. Kypasen 1.b. KoHCIIEKT €KUMl IO TEMIOTEXHUKE [DNEKTPOHHBIN pecypc]
: yuebHoe mocooue / M.b. Xypasen, C.3. MaHoiinHa. — DIEKTPOH. TEKCTOBBIC
naHuble. —Boponexx: Boponexckuil ['ocynapcTBeHHbld ArpapHblii Y HUBEPCUTET
uM. Mmmneparopa Ilerpa Ilepsoro, 2016. — 286 c¢. —978-5-7267-0899-7. —Pexum
nocryma: http://www.iprbookshop.ru/72678.html

5. Enmudanon B. C. TennorexHuka. COopHuk KOHTPOJIbHBIX
3amanunii [DnexktpoHHsiid pecype] / B. C. Emudanos. - M. : MI'ABT, 2008. - 63 c.,
17 wi., 10 Ta6:x. - Pexxum nocrtyma: http://znanium.com/

6. KynunoB B.A. Temnorexnuka: YueOnoe mocodue / B.A. Kynunos, 2.M.
Kapramos, E.B. Credantok. - M.: KYPC: HUL] UH®PA-M, 2015. - 424 c.: un.;
60x90 1/16. - (Beicmee obOpasoBanue). (meperuier) ISBN 978-5-905554-80-3 -
Pexwum noctyna: http://znanium.com/catalog/product/486472

7. KpaitnoB A.B. Tepmonnnamuka u temionepeaaya. Y. 1: Tepmoannamuka :
yue6. mocooue / A.B. KpaiinoB, E.H. IlamkoB ; ToMmMckuii MOJIUTEXHUUYECKUU
yHuUBEpcUTET. - ToMck : M31-Bo TOMCKOro NONMTEXHUYECKOIO YHUBEPCUTETA,
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http://www.iprbookshop.ru/72678.html
http://znanium.com/
http://znanium.com/catalog/product/486472

2017. - 160 c. - [ISBN 978-5-4387-0769-1. - Pexum pgoctymna:
https://new.znanium.com/catalog/product/1043902

9 llepeyennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOH-
Hoil ceTn «AHTEpHET»

Ne|  HammeHnoBaHwme pecypca Temartuka YpoBeHb J0CTyIIA

1 | Znanium.com YHuBepcaibHas HNuTepHeT noctyn

3 | IPRbook YHuBepcalibHasl HuTepHeT A0CcTyn

5 | OGpa3oBaTebHBIN MOPTa YHupepcaibHas Hoctyn ¢ 1K
Kyol'AY YHHUBEPCUTETA

IIepeuens MHTEpHET CAUTOB:

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

2. baza Jlanusix Web of Science. Pexum fgoctyna:
http://login.webofknowledge.com/error/Error?Src=1P&Alias=WOK5&Error=IPErr
or&Params=&PathInfo=%2F&RouterUR L =http%3A%2F%2Fwww.webofknowle
dge.com%2F&Domain=.webofknowledge.com

3. https://ru.wikipedia.org

10 MeToanuyeckne yKazaHus JJIs1 00y4alOIIMXCcsl M0 OCBOEHUIO
AUCIHUIIINHBI

1. Co6onp A.H. Tennmorexuuka: npaktukyM / A. H. Cobomns. — KpacHomap. -
Ky6I'AY, 2019. — 84 c. — Pexxum noctymna:
https://edu.kubsau.ru/file.php/124/Teplotekhnika praktikum35.03.06.pdf

2. Cob6onp A.H. TermmoTexHUKa: METOIMUECKHE YKa3aHUSI K BBHITTOJTHEHUIO
KOHTposIbHOH pabotsl / A. H. Coboib. — Kpacuonap. - KyoI'AY, 2019. — 51 c. -
Pexum nocrymna:
https://edu.kubsau.ru/file.php/124/Teplotekhnika metodicheskie ukazanija_k vap
olneniju_kontrolnoi_raboty35.03.06.pdf

11 IlepeyeHb MHPOPMALNMOHHBIX TEXHOJIOTHH, HCIOJIb3YyeMbIX
MPH OCYIIECTBJICHUN 00Pa30BaTeJIbHOIO Mpolecca no JUCHUILIAHE,
BKJIOYasl nepevYeHb MPOrPAMMHOI0 o0ecrieyeHu U

HH(POPMAITMOHHBIX CMIPABOYHBIX CHCTEM
I/IH(I)OpMaI_[I/IOHHBIe TCXHOJOI'MM, HCIIOJB3YEMBIC IIPU OCYHICCTBJICHHUHU
O6pa30BaTCHBHOFO mponecca 110 AUCHUITIINHE IIO3BOJIAIOT: 00€eCIICUHNTh
B3aHMOHCﬁCTBHC MCIXKAY Y4aCTHUKaMH O6paBOBaTCJ'IBH01"O mmponecca, B TOM 4YUCJIIC
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https://new.znanium.com/catalog/product/1043902
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http://login.webofknowledge.com/error/Error?Src=IP&Alias=WOK5&Error=IPError&Params=&PathInfo=%2F&RouterURL=http%3A%2F%2Fwww.webofknowledge.com%2F&Domain=.webofknowledge.com
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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/Teplotekhnika_praktikum35.03.06.pdf
https://edu.kubsau.ru/file.php/124/Teplotekhnika_metodicheskie_ukazanija_k_vapolneniju_kontrolnoi_raboty35.03.06.pdf
https://edu.kubsau.ru/file.php/124/Teplotekhnika_metodicheskie_ukazanija_k_vapolneniju_kontrolnoi_raboty35.03.06.pdf

CUHXPOHHOE€ U (WIM) aCHUHXPOHHOE B3aMMOJICHCTBHE TOCPEACTBOM CETH
"Untepuer"; ¢uxcupoBaTh X0J 00pa3oBaTENIBHOTO Mpollecca, pPe3yabTaTOB
MPOMEXKYTOUYHON aTTeCTallMM 10 JUCIUIUIMHE W PE3YyJIbTaTOB OCBOCHUS

o0pa3oBaTeIbHOM MPOrpamMMBbl;
A3y4yaeMou

BU3YyaJIN3allun

uHpopManuu  MOCPEIACTBOM

OpraHM30BaTh TpoIecc O0Opa3oBaHHS IyTEM

HUCIIOJIBb30BaHUA

npe3eHTaluui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh PpE3yJbTaThl OOy4YEHHUs Ha
OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

[lepeuenp nuuensnonHoro 10

HaumeHnoBanue

Kparkoe onncanue

Microsoft Windows

OnepaimoHx

asd CUCTCMa

PowerPoint)

Microsoft Office (sxmrouaerWord, Excel,

[TakeT o(pUCHBIX MPUITOKEHUN

12 MarepuajibHO-TeXHUYECKOe obOecriedyeHue s 00ydeHHsi IO

AU CIHUIIJINHE

HJIaHI/IpyeMI)IG IMOMCIICHUS IJIA ITPOBEACHUS BCCX BUIOB qu6HOﬁ ACATCIIBHOCTHU

HaunmeHnoBanue HanmeHnoBaHue noMenieHu il MPoBeAeHNsI BCexX Anpec (MeCTONOJI0KEHNE)
Ne yyeOHBIX MpeaIMeTOB,  BHUIOB Y4eOHOIi 1esiTeILHOCTH, TPeTyCMOTPEHHOI TOMeIeHMi 11
KYyPCOB, THCIMIUIMH yY4eOHbIM IJIAHOM, B TOM YHCJIe, IOMELIeHHH 11 NpoBeJeHMsl BceX BUIOB
(MonyJeit), CaMOCTOSATEJILHOI padoThl, ¢ YKa3aHHeM NepeYyHs y4eOHOii 1eITeJIbHOCTH,
MPAKTUKHU, HHBIX |OCHOBHOI'0 000PY10BaHUS, Y4eOHO-HATISIHBIX OCOOMIi [IPeycMOTPEHHOI y4eOHbIM
BH/IOB Y4eOHOIi U HCNO0JIB3yeMOro NporpaMMHOro odecne4eHus NJIaHOM ( B cIy4ae
AesITeTbHOCTH, peanu3anuu
NpeayCMOTPEHHbIX o0pa3oBaTeJIbHbIX
Y4eOHbIM IJIAHOM nporpamMm B ceTeBoii popme
oOpa3oBaTeJbHOIt JAOMOJTHUTEIBHO
MPOrpaMMbl yKa3bIBaeTcst
HaMMeHOBaHMe
OpraHu3alMM, ¢ KOTOPOi
3aKJII04€H 10r0BOp)
1. | Temrorexuuka TTomemenne Ne3 DJI, mocagounsix mect — 100; miomans 350044, Kpacronapckuit
— 129,5 M?; yueOHas ayquTOpHs 11 IPOBEAEHHUS kpaii, r. Kpacuonap, yi. um.
yaeOHBIX 3aHATHH. Kanunauna, 13
CrenMann3upoBaHHast MeOenh(yueOHas gocka, yueOHas
MeOelb);
TEXHUYECKHE CPEeNICTBA 00yIeHMsI, HAOOPHI
JEMOHCTPALMIOHHOTO 000pYIOBaHUS M y4eOHO-HATIISIHBIX
mocobuii (HOyTOyK, IPOEKTOp, FKPaH);
nporpammuoe obecieuenre: Windows, Office.
2. | Temwiorexuuka IMomemwmenue Ne204 DJI, miomans — 68,8 M?yuebnas 350044, KpacHomapckuii
AyIUTOPHS ISl IPOBEACHUS yICOHBIX 3aHITHI. Kpai, r. KpacHogap, yi. um.
KOHAWIHOHEep — | mT.; Kanununa, 13
TEXHUYECKUE CPEICTBA O0YUCHUS
(oxpaH — 1 mrt.;
mpoexTop — 1 mT.);
CTeMaN3UPOBaHHAs MeOelh(yaeOHas JocKa, yaeOHas
MeOeIb).
3. | Temnorexuuka TTomemenne Ne205 DJI, mocagoyHbIX MeCT — 28; IJIOIIATh 350044, Kpacronapckuit
— 87,3 M?; IOMEILeHrE JUTsS CaMOCTOSTENBHOM paboThI kpaii, r. KpacHonap, yn. um.
00yJarommxcsl. Kanununa, 13
TEXHUYECKUE CPEIICTBA O0YUCHUS
(mpuaTep — 1 mt,;
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9KkpaH — | mrT,;

cereBoe obopynoBaHue — 1 mrt.;

KOMITBIOTEp MEePCOHAIBHBIA — 14 1mT.);

Joctyn k cetn «UHTepHETY;

JIOCTYH B DJICKTPOHHYIO HH()OPMAIOHHO-
00pa30BaTeIbHYIO CPely YHHBEPCHUTETA;
CreMaTU3UPOBaHHast MeOesb(yucOHas MeOeb).
[porpammuoe obecneuenue: Windows, Office,
CIICIUATTM3UPOBAHHOE JIMIICH3HOHHOE U CBOOOTHO
pacnpocTpaHseMoe IPOrpaMMHOe 00eCIIeUeHHUE,
MpeNyCMOTPEHHOE B paboueit mporpaMme
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