MHWHMUCTEPCTBO HAVKH U BBICILIETO OEPA3OBAHUS
POCCHUHCKOH ®EJIEPALIMH

MenepansHoe rocyIapeIBeHHOE OI0IKETHOE 0DPaloBaTebHOe VIPeKICHHE

BRICIIETD 00pa3oBaHHA
«MarnHToropekHii rocygapeTeeHHbH Texuudecknii yausepentet M. M. Hocosan

A Y TBEPKIALO:

o ﬂﬂpé.I\TDp.__HHCTmyTa FHEPrETHKH H
=558 - GBTOMATH3HPOBAHHRIX CHETEM
IR e C. M. NTykpanos
_-\«ﬁ» (24 2018 r.

PABOYAS ITIPOTPAMMA JHCHHATIIJIHHBI (MOIYJIH)
IHEPI'ETUYECKHUE CHCTEMBI OBECIHEYEHWA XKH3HEOEATEJIEBHOCTH

HanpasneHue noaroToBKH
13.03.01 TensorHepreTuka M TEMIOTEXHHKA

[Tpodmis nporpaMMel
IneproodecnedeHne npeInpHATHI

YV poBeHE BLICIIETO 00pazoRaHusA — Dakataspuar

[MporpaMMa NOArOTOBKH — akajeMuHecKHil fakanappuar

Mopma odydeHns

Ounan
HuctutyT JHEPreTHKH U ABTOMATH3HPOBAHHBIX CHETEM
Kadenpa TemIOTeXTHIESCKHX H SHEPTETHYECKHX CHCTEM
Kypc 3
Cemectp )

Marunroropek
2018 r.




PaBouas nporpamMa coctarneHa Ha octose @IOC BO no HampaBlneHHd MOATOTOBKH
13.03.01 TennosHepreTHka H TEIUIOTEXHHKA, YTBEP:KIeHHOTo mpHKazoM MOuH P® ot
01.10.2015 Ne 1081.

Pabouas nporpaMma paceMoTpeHa u ojo0peHa Ha 3acenaHuH kadegpbl TemngreX HUYecKnx
H IHEPTeTHYECKHX CHCTeM «25» ceHTadpa 2018 r., mpotokon Ne 2.

3ae. xade] -.B. AranuTtor /

PaGouaa nporpamma ogo0peHa MeTOIHYECKOH KOMHCCHEH HHCTHTYTA SHEPIETHKH W ABTO-
MaTH3HPOBAHHEIX CHCTeM «26» centadpa 2018 r., npotokon Ne 1.

Tpeacenarens [ C.H. Jlykpanos /

PaGouas nmporpaMmMa cocTaniena: 3aB. Kadeapoii TudIC, A 1.H., J0LeHT

b. AranuTog /

Penensent: 3AM. Hau: {LISCT MMAO «MMEK», k.1.H.

/ B.H. Muxainosckui /




JImeT perucTpannn usMeHeHud i JOMOMHEHHH

No Paznen Kparkoe conepxanne Jara, Ne Iloamuce
w/n PIIJT U3MEHEHHUS/JOTOIHEHH MIPOTOKONa | 3aB.Kadeapoil
(Momyms) 3aceaHus /
Kadeapsr /
1 9 AKTyanu3alis MaTepHalbHO- Ne2 /

TEXHUIECKOT0 00€CIeUCHHU UCIHIUTHHEL | 8.10.2019%e—r—

2 8 AxTyanuzanus yueGHO-METOIUIECKOro 1 Nel / / /

HHGOPMAIMOHHOTO 06ecTeeHHs 1.09.2020 r.

JIMCLIATITAHbT —ﬁ;//'—f/

1 et 0CBOGHUM AUCIUIIUHBI

LenssMu  OCBOeHHS  JUCHMIUIMHBI ~ «DHEpreTUyeckue  CUCTeMbl — obecrieueHUs
JKU3HEe/IesITeJIbHOCTU » SIBJISIFOTCS:
pa3BUTHE y CTY/EHTOB JINYHOCTHBIX KauyecTB, a Takke (opMUpoOBaHHe OOIIEeKY/JIbTypHBIX U
npo)eCCOHANBHBIX KOMIIeTeHLIM B COOTBeTCTBUM C TpeboBanusimu  OI'OC BO 1o
HaripaBjieHut0 noArotoBku 13.03.01 TeryiosHepreTyKa U TeIIOTeXHUKA, TTPO(UIb TOATOTOBKU
— DHeproo0ecrieueHue TpeIPUSITUH.



3aZiaum JUCLIUIIIMHBI — YCBOEHHE CTYy/leHTaMu:
- OCHOBHBIX pa3/ieJioB NIPeMeTa;

- Hepa3pbIBHOM CBSI3W CHCTeM 3HeproobecrieyeHusi uesioBeKa C TPOMBIIIEHHBIMU
MIPOU3BOJIUTE/ISIMU U TIOTPEOUTENSIMU  SHEPrOHOCHUTesIel, peXruMaMu norpebsieHust U
MIPOM3BO/ICTBA HEPrOHOCHTe e, MoBbIlIeHre 3()(eKTUBHOCTH CTeNIeHU UX MCIO0/Ib30BaHuS;

- BOTIPOCOB HAa/I@)KHOCTH JKCIUTyaTalui 000py/JOBaHUs CeTeid, CUCTeM U UX 3JIeMEHTOB C
yueTOM TeXHOJIOTUY TIPOU3BO/CTBA;

2 Mecto jucouniuebl B ctpykrype OOII 6akasaBpuara

Pabouast mporpamma yuebHo# gucuuruiuabl 51.B./1B.03.01 «OHepreTryeckrie CHCTeMbI
obecrieueHust )XKU3HeesITeTbHOCTU» BXOJUT B BApUATUBHYIO UacTh 6si0Ka 1 oGpa3oBaTesibHOMN
[IpOrpaMMBl.

W3yueHne  auMcLUIUIMHBI  Ga3uvpyeTcss Ha  3HAHUSX, YMEHUsIX M  HaBBIKaX,
Cc(OpMHMPOBaHHBIX B pe3y/bTaTe W3y4yeHUs AUCLUILIVH:

«['mpporasoguHamMuka» —ypaBHeHHe Hepa3pbIBHOCTH, CIIIOLIHOCTH;

«TexHHUecKass TepMOJMHAMKKa» - TeMa BJ/IaKHbIM Bo37yX, h-d auarpamma;
«Termomaccoobmen» - 3akoHbl ®Pypre, HetoToHa — Puxmana, Credana-bosnbiimaHa,
KpUTepua/bHble YpaBHeHUs TelljIornepeaun.

OucuuruiiHa «JHepreTuyeckre CUCTeMbl 00ecriedeHusi KU3He[esTeIbHOCTU» CIYXKUT
OCHOBOM [yI1 OCBOEHUS JUCLIAILIMH: « TeXHOIOrnueckre 3SHEeProOHOCUTeN TIpeJIIpUSITUN»,
«JHeprocOepe>keHue B TETJIOIHEPreTHKe U TeTVIOTeXHOJIOTHSIX».

3 KomnereHiuu o0yuaromerocsi, ¢opMupyemMbie B pe3y/ibTaTe OCBOEHHs
AMCIUIUIMHBI (MOAY/IS) W IUVIAHUpPYeMble pe3y/IbTaThl 00yueHus:
B pe3ynbraTe 0CBOEHUS TUCHUITIMHBI (MOAY/Is1) «ODHEpPreTHUecKre CUCTeMbl 00ecrieueHust
YKU3He/[esiTe/TbHOCTH» 00yuaroIyicst o/bKeH 00/1afiaTh CIeAyOUMMA KOMITeTeHLIUsMHU:



CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINH

[TnaHupyemMble pe3yabTaThl 00yueHUs

OIIK -2 - cnoCcoOHOCTBHIO AeMOHCTPHPOBATH 0a30BbIe 3HAHHS B 00/1aCTH
€CTeCTBeHHOHAYYHbIX AMCIUIUIMH, TOTOBHOCTBIO BBISIB/IATH €CTECTBEHHOHAYYHYH)
CYLIHOCTB TP00JieM, BO3HUKAIOIIUX B X0/e MPo¢eCCHOHA/ILHOM JesATe/IbHOCTH;
NPUMEHSTH /ISl UX pa3pelleHnsi OCHOBHBIE 3aKOHBI €CTeCTBO3HAHNS, METO/IbI
MaTeMaTH4eCcKoro aHa/iu3a U MO/Ie/TMPOBAHMSA, TEOPETHUECKOr0 U
IKCMEPUMEHTATbHOT0 MCC/IeJOBAHHUS

3HaThb:

- OCHOBHGEI€ Oripejie/IeHrs U MMOHATHA B obactu
€CTeCTBEHHOHAYUHBIX AUCIUIIMH, METO/bI PEIIE€HUA TUITIOBBIX
3a44a4 I10 M3BECTHEIM a/ITOPUTMdM M IIPABHJIdM.

YMmeTn:

- 0OBSACHSATH TUIMUYHBIE MOZIESIM 3a7iau B 00/1acTy 6e301acHOCTH
JHEPreTUUYeCKUX CUCTEM >KU3HEeSITeTbHOCTH

- pacrio3HaBaTth 3pGeKTUBHOE pelieHre 0T HeahheKTUBHOTO, TPH
pelleHrH 3aiau B 061acT 6€30MacCHOCTH SHEPreTUUeCKUX CUCTEM
YKU3HEIeSITeTbHOCTH

Bnagets:

- OCHOBHBIMH METO/JaMHM MaTeMaTH4eCKOT0 aHau3a 1
MO/Ie/TMPOBaHMsl B 00/1acTH 6€3011aCHOCTH SHEPreTHUeCKUX
CHCTEM >KU3HE/IeATeTbHOCTH

- ciocobamMu IeMOHCTpaIY YMeHHUsI aHaIM3UPOBaTh CIIOCO0bBI
TEOPeTUYeCKOT0 U IKCIIePUMEHTATbHOTO MCC/Ie/JOBaHUS B

00/1aCTH JAHHOM TUCLIUTITUHBI

-BO3MO>KHOCTBIO MEX/UCLIUTITMHADHOTO TIPUMEHEHHUs] 3HaHWU B
npodeCCMOHA/ILHOM IesiTeTbHOCTU

ITK-9 cioco0OHOCTHI0 00ecreunBaTh CO0/II0/[eHIe YK0/I0rHUecKoi 0e30IacHOCTH Ha
MPOU3BO/ICTBE U IJIAHUPOBATH YKO03aIMTHHIE MEPONPHATHA U MEPOIIPUATHS 10
HEPro- M pecypcociepe)KxeHHI0 Ha MPOHU3BO/ICTBe

3HaThb:

- OCHOBHbI€ OTIPE/Ie/IEHUS] U TIOHSITUS
B 00/1acTH SHeprocOeperaroIux 1 KOJI0rMIeCKd MePOTPUSITHI
- METO/IbI PEeIlIeHHsI TIPaKTHUECKUX 3a/]au B YCJIOBUSIX
nipodeCCUOHATBLHOM /1esITeTbHOCTH B 00/1aCTH 9KO3aIIUThI U
9HEpPro- U pecypcocOepeskeHusl Ha TIPOU3BO/ICTBE

Ywmetn:

-BBIZIE/IITh HEOOXOAUMbIE MEPOTIPUATHS B 00/1aCTH
9KOJIOTUUECKOM 6€30TacHOCTH U pecypcocOepexeHus /IJist
SHepreTUUeCKUX CUCTeM XKU3HeAesTeTbHOCTH

- pacrio3HaBaTh 3¢ (eKTUBHOe pellieHre 0T Hea(PheKTUBHOTO B
00J1aCTH SHEPreTUUYEeCKUX CUCTEM YKU3HE eI Te/TbHOCTH
-TIPUMEHSITh 3HaHUS B 00/1aCTH SHEPreTUYeCKUX CUCTEM
JKU3HeIesiTeIbHOCTU B CBOel IpodhecCHoHaIbHOU [esiTe/IbHOCTU

Bnagets:

- criocobamu JIeMOHCTpaI yMeHHs1 aHa/TM3UPOBATh CUTYALUIO
TI0 3K03all[UTe U IHEPro- U pecypcocOeperkeHrIo Ha
TIPOU3BO/ICTBE

- HaBbIKaMHU ¥ MEeTOZIMKaMU pellieHUsl MpaKTUYeCcKuX 3a/iay 1o
9KO03all[UTe U HEepPro- U pecypcocOepe>xeHrI0 Ha TPOH3BO/ICTBE
IS

CBOel nmpodecCOHATLHOM IesiTe/TbHOCTH




4 CprKTypa H coaepKaHue NUCIUII/IMHbI «BHEPFETI/I‘-IECKI/IE CHCTEMBbI o00ecredYeHus: KHM3HeaeATe/IbHOCTH»

O6Lua51 TPYZ0E€MKOCTb AUCLIMII/IMHBI COCTaB/IsIeT 3 3aueTHbIX eUHULIBI —108 akaz. yacoB, B TOM YMCIE:
KOHTaKTHasi paboTta — 65,7 akaji. 4acoB;

- ayauTtopHasi pabota — 64 akas. 4yacos;

- BHeayAuTOpHas —1,7 akaj. yacoB

— camocrosTe/bHas paboTa — 42,3 akaf. yaca.

AynutopHas =
KOHTaKTHast 50 ~
= pabora E 7 dopma TekylIero E . E
Pa3pen/ rema ¢ | (B akaj. vacax) E § Bug, camocTrosiTesbHOM KOHTPOJI yCIIeBaeMOCTH U i N o
JUCLUIIVHBI 2 <l e x| 5w e s paboTbl TIPOMEXYTOYHOMN § » GEJ <'
o = % E E E é = aTTecTaluu 2 5 '
SISE| 2E| B8 B
S| E&| 8| O 2
Pasgen 1. ITonsitie 06 SHepreTUUeCKUX
CUCTeMax JXKU3He/leATeIbHOCTH
yesioBeKa
Tema 1.1. KomdopTHbIe ycioBus 6 | 6 |42 | 421N 7 CamocTrosiTennbHOe n3syuenue | Tekymit KOHTpOJIb| OTTK-2—
JKU3HE/IeTe/IbHOCTH 4e/I0BeueCKoro yueOHON UM HayuyHON /MTepaTyphl|yCrieBaeMOCTH 3yB
opraHusmMa [AKPNo1]
Hroro no pa3peny 1. 6 | 6 |42 | 421N 7
Pazgen 2. CucteMsl obecrieyeHust 6
JKU3HE/IesITe/IbBHOCTU
Tema 2.1. CucTeMsl OTOIIEHUS 6|6 4 2/11 7 |CamocTosTe/IbHOe n3yuenue | [IpoBepka OIIK-2
NIPOMBIIIJIEHHBIX TIPePUATUN: yueOHON M HayuyHOW JMTepaTyphl|UHUBUYaNIbHBIX 3a/JaHuUM |— 3YB,
[AKPNel]
Tema 2.2. CucteMbl BeHTUIALIUU 6| 6 |42 | 4/11 8 |CamocrosTenbHOe nsyuenue (IIposepka OIIK-2
MIPOMBILLIEHHBIX MPeANPUATUN yueOHOW W HAyuHOW JIMTepaTyphl|UHIUBUIYATbHBIX 3a[JaHUH |— 3YB,
[AKPNe2] IIK -9
yB
Tema 2.3. Cucremsl 6| 6 421N | 411 | 10,3 |CamocTodATe/lbHOE n3yuenue (IIposepka OIIK-2




AynutopHas -
KOHTaKTHasi QE $ =
= pabota 4 7 dopma TeKyl11ero E e
Pa3pen/ Tema < | (B akaj. vacax) &g Bug, camocTrosiTesibHOM KOHTpOJIsA ycrieBaeMoctu v | = &, & !
JUCLUIIVHBI 2 <l e x| 5w § E paboTbl TIPOMEXYTOYHOMN g E’E <:
o = % E E E é = aTTecTaluu 2 =
S5 23| &8 5
Bl & & = oo O LCE
KOH/IULIMOHUPOBaHUS yueOHOM ¥ Hay4YHOM JMTepaTypbl|UHUBUAYA/IbHBIX 3a/laHUM |[—  3YB,
[AKPNe2] K -9
VB
Tema 2.4. CucTeMbl XO35IICTBEHHO- 6| 4 2/11 5 |CamocTodTe/bHOe usyuenue | [Iposepka OIIK-2
NIUTHEBOT0 BOZOCHAOKeHNs! yueOHON UM HayuyHON /UTepaTyphl|UHAUBUYaNbHBIX 3a[laHUM |[—  3YB,
TIpe/iNpUsITUS [AKPNe3] K -9
VB
Tema 2.5. CucteMsl ObITOBOTO Tropsiuero| 6 | 2 5 |CamocTodTesbHOe n3yyvenuve | Tekyiui KOHTpOJIb| OIIK-2
BO/]0CHA0)KeHUS yueOHON M HayuyHOW JMTepaTyphl|yCrieBaeMOCTH — 3yB,
[AKPNe3, N/13] IIK -9
VB
NToro no paspeny 2. 24 | 12/4 | 12/41| 35,3
n
HWToro mo gucininHe 32| 16/6 | 16/6A | 42,3 ITpomexyTouHas
n arrecranus (3auer
OLIeHKOH)







5 O6pa3oBarebHbIe U HHGOPMALMOHHBIE TEXHO/IOTH

[y peltieHust TIpelyCMOTPEHHBIX BU/IOB Y4eOHON pabOThl MPU U3YUYEHUH AUCIUTUTAHBI
«JHepreTuyecKue CUCTEMbI o0ecrieyeHus )KH3HeJeATeTbHOCTH»
B KauecTBe 00pa30BaTe/IbHBIX TEXHOJIOTHI UCIOJB3YIOTCSA KaK TPAJULMOHHBIE, TaK U MOJY/IBHO
- KOMITETEHTHOCTHbIE TEXHOJIOTHH.
Llensimu oOpa3oBaTebHbIX U MHGOOPMAIIMOHHBIX TEXHOJIOTHIA SIBJISTFOTCS:
- aKTUBU3MPOBaHUe MBILIeHUsT 00yYaroLuXCs;
- (hopmupoBaHUe UHTepeca K U3yuaeMoOMy MaTepuay;
- pa3BUTHe UHTeJ/IeKTa U TBOPUYECKUX CIIOCOOHOCTel 00yJaroIuxcsl.

JIeKLIMOHHBIM MaTepuan 3akpervisieTcsi Ha J1abopaTopHBIX paboTax, The TPUMeHSIeTCs
COBMeCTHasl JiesiTelTbHOCTb CTY/IeHTOB B TPYIINle, HarpaB/jieHHasi Ha pelleHue 00leil 3ajauu
MyTeM CJIO)KeHUsT pe3y/bTaTOB WHAWBUIYATbHOM pabOTHI U/ieHOB rpymmbl. s pa3BUTUS U
COBEpILIEHCTBOBAaHUS ~ KOMMYHUKATHUBHBIX  CIIOCOOHOCTeM  CTy/IeHTOB  OpPraHU3YIOTCS
MpaKTUYeCKWe 3aHSATHS B BUJE [JUCKYCCHH, aHaiu3a peajbHbIX TPOOJeMHBbIX CUTyallud |
MEX/JUCLIMTIIMHAPHBIX CBsi3ell M3 pa3MMuHbIX obsacTeli B KOHTEKCTe pelllaeMoW 3ajiauu.
[Tepenaua HEOOXOJUMBIX TEOPETUUECKUX 3HAHWUM W ()OPMUPOBaHHE TIPE/ICTABIEHUM M0 KypCy
MIPOMCXOJUT C TIpUMEeHeHHWeM MYJbTUMeJuiHHOro ob6opyaoBaHus. Ha 3aHSATHSX BHeAPSIOTCS
Takle HMHGOPMAIMOHHBbIE TEXHOJOTHM, KaK HCII0/Ib30BaHWe Ha 3aHATUSX 3JIEKTPOHHBIX W3JaHUM
(uTeHMe JeKLMA C HCIOJIb30BaHUEM  ClaiJ-TIpe3eHTaluii, 3JIEKTPOHHOTO Kypca JieKLWH,
rpaduueckux 0OBEKTOB, BUEO0- ayu0- MaTepuanoB (uepe3 MurepHet).CaMocTosiTe/lbHast paboTta
CTUMYJIUPYeT CTYZAEHTOB K CaMOCTOSATeJbHOM TIpopabOTKe TeM B TMpOLlecCce HaNMCaHUS
pedepaToB, TOATOTOBKUA K JUCKYCCHSIM, K KOHTPOJIbHBIM paboTaM M TeCTHPOBaHUIO. ITarlbl
M03HABATe/JIbHOM [1eSITeJIbHOCTA CTYJEHTOB MpeJIoaralT I0C/Ie0BaTe/IbHO IMOCTAaHOBKY
WHTepecyollell UX Mpob/ieMbl, BBIIBIDKEHHE TUIIOTe3 TP ee pPelleHWH, BbIPaKEHHE DeIIeHUs
TUIIOTEe3bl HAYYHBIM SI3bIKOM, a TaK)Ke peasin3alivs MPOAYKTa B BH/le TyO/JIMYHOTO BBICTYTUIEHUS,
JOKIaJja WIM Tpe3eHTalud. KoOppeKTHPOBKM 00pa30BaTe/IbHOrO TIpOLiecca TMPOXOAUT C
UCTIO/b30BaHHWe O0paTHOM CBSI3M  MeXKAy TperofiaBatesieM W 00YYarOIUMUCS Ha
KOHCYJIbTalUsIX, a TAKXKe MPU TeKYLLeM U IPOMe)XYTOUHOM KOHTpOJIe.

6 YueOHO-MeTOqMUeCcKOe o0ecrieueHre CaMOCTOATE/TbHON PaGoThI CTY/|eHTOB

IIpuMepHBIe BONMPOCHI ayJUTOPHBIX KOHTPOJIbHBIX padot (AKP)
AKPNel
YTO NOHUMAIOT MOJ, MUKPOK/IMMAaTUYeCKUMH YCIIOBUSIMU?
1. TemmepaTrypy B IOMeleHUH;
2. OTHOCUTEIBHYIO BJI&XKHOCTH B ITOMELLIeHUH;
3. CouetaHue Temneparypa, OTHOCUTEe/bHOM BAaXXHOCTUA U CKOPOCTU [IBU)KEHUSI BO3yXa

TpeTbe yc/10BHe KOM(OPTHOCTH COOTBETCTBYET I0/I0XKEHHIO::
1. napamempbl 8HympeHHe20 MUKPOKAUMAMA O0AXCHbI Obimb 0OUHAKOBbIMU 0151 8CEX;
2. napamempbl 8HympeHHe20 MUKpPOKAUMAama OO/NX4CHbl COOM8emcmeosamsb CAHUMApPHbIM
HOpMam;
3. napamempbl  8HymMpeHHe20  MUKpOKAUMAama  OO/NXMCHbl — UMemb  B03MO}CHOCMb
UHOUBUAYAbHO20 pe2yAupo8aHusl

Pabouee mecTo 3TO:

1. YuacTok romelieHus, Te pabouunii HaXOAUTCSI BCe CBOe pabouee BpeMsi

2. Y4yacTOK TIOMeIIleHus], I/ie pabounii OCyIIeCTB/IsIeT CBOK TPYAOBYIO /1eTe/IbHOCTh
3. Bcs noiaap nmomelneHus, rae pabourii HAXOAUTCA B TeueHHe paboueil CMeHbl U
OCYILIeCTBJISIET CBOIO TPY/IOBYIO /1eITeIbHOCTh



K kareropuu paboT cpefiHel TsHKeCTH OTHOCSATCS pabOoThI C 3aTpaToi SHEPTUM:
1. <175 BTy
2. > 175 Br;
3. >290 Bt

[JomnycTuMble BeTMUMHBI ITOKa3aTeneld MUKPOK/IMMAaTa yCTaHaB/IMBaKOTCs  T10:

1 TexHONOTMYECKHUM TPeOOBaHUSAM

2. 5KOHOMHUYeCK’ 000CHOBaHHBIM MPUUMHAM

3. TeXHOJIOTUYEeCKUM TPeOOBaHUSIM M SKOHOMHUYECKH 000CHOBAHHBIM ITPUYUHAM

- 1151 pacyeTa MUKpPOK/IMMAaTa y MPOMBILLIEHHbIX 3/JaHUI B XO/IO/IHBIN TIeprof,
CpeJjHECYTOUHasli Hapy’KHasl TemriepaTypa IPUHUMAeTCs:

0
1. 10 C ;

0
2.8 C .

0
3.0 C

[l71s pacyeTa MMKpPOK/IMMATa y JKWJIBbIX U OOIIIECTBEHHBIX 3/[aHWM B XOJIO/IHBIN NIEpUO]| BpeMs
rojja CpefiHeCyTOYHasi Hapy’kKHas TeMriepatypa MpUHHAMAaeTCs:

0
1.10 C ;
0
2.8 C .
0
3.0 C

-B XOHOAHBIﬁ nepuoj roga orntrMa/ibHas TeMIiepdaTypa Bo34yXxa AJid TsDKeJIon paGOTbI
COCTaBJIs1eT:

1. 20—23 °G;
2.17—20 °C;
3. 16-18°C

- K kakoii kareropuu pabot oTHOCHUTCS paboTa, CBsi3aHHAs C XOb0OOM, TepeHOCKOU TSDKeCTeH /10
10 KT ¥ COMPOBOXKAAIOIIASCS YMEPEHHBIM (PU3UYeCKUM HaTIPSHDKEHUEM?

1. K KaTeropuu yieTkux paboT;

2. K KaTeropvu TsDKeJTbIX pabor;

3. K KaTeropuu CpefiHel TshKeCcTH paboT.
- OnTuMasbHasi OTHOCUTEJTbHASI BJIAXKHOCTb COTJIACHO CAHUTAPHBIM HOPMaM COCTaBJISIET:

1. 20-30% ;

2. 40=60% ;

3. 70-80%
- [Onst co3panust GyIarONPUATHBIX YCIOBUM BO3/YIIHON Cpefbl B TIOMEIEHUsX BO34yX000MeH
Ha OJJHOTO ue/ioBeKa [J0/DKeH OBbITh:

1. 20-60 m3/u;
2. 30-70 M53/u;
3. 40-80 m3/u

- [Onsi co3ganusi 6/aronpUsITHRIX YC/IOBUM BO3[YIIHOW Cpelbl B TIOMEIeHUsIX  KOHLIEHTPALUs
YTJIEKUC/IOTO rasa He [J0/DKHA [peBbllaTh

1. 2%;
2. 3%;
3. 1%

- Kakoti myTh rocTyrieHst Bpe/IHbIX Bell|eCTB B OpPraHM3M YesioBeKa Haubosiee oraceH?
1. uepe3 HernoBpeX/leHHbIe KOXKHBIE [IOKPOBBI;
2. 4epe3 C/IM3UCTbIe 0O0IOUKY;
3. uepes opraHsl [JbIXaHUs



- VI36bITKOM SIBHOM TeT/IOThI HAa3bIBAaeTCSI:
1. H30bITOUHAs TEIIOTa;
2. Bcd nocrynuslias TeIoTa;
3. PasHoCTh MexJy CyMMapHbIMH IOCTYIUVIEHUSIMU $IBHOM TeIUIOTbl M CyMMapHbIMU
TeTUIONOTePSIMU B [IOMeLLeHNH.

- He3nauuTennHass MHTEHCUBHOCTh TEH]’IOBI:I,[[@II@HI/II\/’I NnoMeleHus:

1. <23Brim’,

2. 523 B’

3. 23 B’
AKPNe2

- KoohhUuMeHT  TeIIoOTAAYM HA BHYTPEHHEH [IOBEPXHOCTAX OIPaXAeHHil OB
COCTaBJIsAeT.

1. 5,7 Br/(m"-°C);
2. 8.7Br/(m’-°C);
3. 23 Br/(m’-°C)

- COHPOTI/IBHEHI/Iﬁ Terviorepeaayde A1 OKOHHBIX KOHCTPYKLII/If/'I MaKCHUMaJIBHO [JIs:

1. OguHaApHOrO OCTEeK/IeHUs C yTeIUIUTe/IeM;
2. JIBOMHOr0 OCTeK/IeHUs;
3. TpoWHOro ocTeKIeHus

- CompOTHB/IEHHH TeTuTonepejaue [Jisi Hapy’KHbIX OTPayKAeHUH JO/DKHO COCTaB/ISATD:
2

1.0,5 m -°C)/Br;

2.2 M ~C)/Br;

3. 4m°-°C)/Br

- PacueTHass TemrepaTypa Hapy)KHOTO BO3AyXa Cxfs OTOIIeHMs Ajig T. MarHmToropcka
COCTaBJIsIeT:

1. fsh=-34°C;
2. feh=-30°C;
3. fel=-28°C

- BopgsHbple cucTeMbl OTOM/IEHHWS UMEKOT Tiepes JApPYyrMMH (MIAapOBBIMH, BO3AYLIHBIMH,
paiMaliMOHHBIMU) PSifi IPeUMYIIeCTB:

1. BonbIlasg TETJIOEMKOCTh BO/IbI KaK TETJIOHOCUTEJTS;

2. MeHblllee 3HaueHHe BSISKOCTU TEIIJIOHOCUTEJIS

3. MeHb111as1 CKOPOCTb IBMKEHHS TeIIJIOHOCUTEISt

- EcTecTBeHHas BeHTU/IALMSA TO/pasyMeBaer:
1. Vcnonb3oBanue 000pyZoBaHys U IPUOOPOB, MO3BOJISIFOILMX TlepeMelliaTh BO3AYX;
2. [TepemerieHue Bo3yxa BC/IeCTBHAE PA3HOCTH TeMIleparTyp;
3. [TepemeljeHre Bo3yxa u3- 3a BeTpa



- ITpuTouHas cucTemMa BeHTWISLAW CITYXKUT JJIS:

1. Ypanenvss uU3 rioMelleHUs 3arpsi3HEHHOIO0 BO3/yXa;
2. [Topgauu cBexxero Bo3jyxa B [OMell|eHNe;

3. YpnaneHuss W3 noMellleHHss HarpeToro Bo3jyxa

- MecTHas BbITSDKHas1 BeHTWISILMSA TIpeJjHa3HaueHa Jijisi:

1. yaaneHusi BpeZiHbIX Bell|eCTB HETIOCPe/ICTBEHHO y MeCT UX Bbl/le/IeHuS];
2. yJianeHus BpeJHbIX BeIlleCTB U3 BCETO TOMEILeHUS;

3. yaaneHust BpeJHbIX BEIeCTB B 0COOBIX CTydasx

- Pacxo/; MpUTOUYHOTO BO3/lyxa L, M*/4 OTIpe/IesisitoT:

1. [lyis Teruioro, X0JI0AHOIO IIePUO/OB;

2. [l nepexofHOro Iepuoja;

3. /[l Terioro, X0/04HOrO Y IepPexXo/JHOr0 Iepuoa;

- CrimMT cucrema —3T0:

1. /IByXKamepHbIA X0JIOJUbHYUK;
2. [IByxKaMepHbI{ KOHAULIMOHED;
3. [IByx0mnounslii heH

- 17151 TOTO, YTOOBI )KUAKOCTH 3aKHUTIe/ia MPU HU3KOH TeMriepaType HeoOXoauMo:
1. [1oBBICUTH JiaBJIEHKE;

2. IloHusuTh faB/eHue;

3. [loppep>kuBaTh IOCTOSIHHOE [laB/leHHe

AKPNe3

- AmabaTHBI MeTO[| YB/IaXKHEHHS BO3/[yXa IMPOUCXO/IUT TPH:
1. h= const;

2. t= const;

3. P= const

- YroBo# K03((pULIMeHT U3MeHeHUs] COCTOSIHUSA - 3TO:

1. € = Ah/At;
2. € = Ad/Ah;
3. € = Ah/Ad

- K X03s1liCTB€HHO- TUTHEBOMY BO/IOCHA0>KEHUIO HE OTHOCUTCSI:

1. Vicmonb3oBaHWe BOABI A1Jisi TIOMBIBKM pabOTAIOINX Ha MPeATPUATHSIX
B [IyLLIEBBIX Y YMbIBA/IbHBIX YCTaHOBKAX;

2. Vcrionb30BaHWe BOJBI JI OXJ1aXKJAEHWsI POMBILLJIEHHBIX arperaros;

3. Vcnonb30BaHMe BO/bI /17151 TIOJIMBA 3€/1eHbIX HaCaXKJeHU

- JKecTKOCTB BOAibI 00YC/TaB/TUBAETCS COZIEP>KaHUEM COJIeH:
1. Kanblusi U HaTpus;

2. Harpusa u mapratua;

3. Kanblys ¥ Maraus

- B x03s1{icTBeHHO-TTUTEEBOM BO/Jie COZiepyKaHHe Keje3a JO/KHO ObITh:
1. 1.3 mr/m;

2. 0.3 mr/m;

3. 0 mr/n.



- O6opoTHOe BoloCcHabKeHHe - 3TO:

1. [Tpou3BO/ICTBEHHBIN BOJONIPOBO/, KOTJa BOJA T[OC/Ae WCIO/Ib30BaHUsl HAMPSIMYIO
cOpacbIBaeTcsi B KaHaIM3alUIO;

2. Boga, ucronb3oBaHHas B TEXHOJOTMH OJHOTO Ilexa, He cOpacbiBaeTcsi cpasy B
KaHa/M3allyIo, a UCTI0Jb3YeTCs Ha IPYTHe TeXHOJIOTHUeCKHe HYXXK/bI, TIO LIeTIOUKe;

3. O6opoTtHoe BofocHabxeHne. Boja mozaéTcst M3 MeCTHOrO OUHCTHOTO COOPY’KeHHs Ha
TIPOU3BO/ICTBEHHO-TEXHOJIOTHYECKUE HYXK/IbI 0 TPYOOMpPOBOAY, WCIONB3YeTC U YXOAUT
obpaTHO B OYKMCTHOE COOPY’KeHHe TI0 TpyDOOoIpoBoAy

- 3aKphbITast CHCTeMa ropsiuero BOJOMPOBO/A — 3TO KOT/ja:

1. Bogy 6epyT u3 obpaTtHoro TpyOONPOBO/A TEIIOCETH HETIOCPEICTBEHHO, HATPSIMYIO;
2. Bopa HarpeBaeTcs C ITOMOIIIBIO BOZIOHAarpeBaresiei-TerioobMeHHUKOB (boiinepos);

3. Harpes Bo/pl BOAOIpelHON KOJIOHKOW

- 15151 Koary/asiLiuy BO/ibl UCMO/b3YIOT XUMUYECKUI peareHT:

L. A12(SO4)3
2. Nay(S04)

3.  Ca(SO4)

IIpumMepHbIe HHAUBHUAYA/IbHBIE JoMalnHue 3afanus (M/13)

1. HeobxoauMble U 0CTaTOYHbIE YCIOBHSI KOM(MOPTHOCTH MPOMBIIIIEHHBIX TTOMEIIeHH .

2. PerynupoBaHue rapaMeTpoB BHYTPEHHEr0 MUKPOK/IMMAaTa MPOMBIIILIEHHBIX TOMELeHUH.
3. CoBpemeHHbIe 3Heprocbeperarolijyie Hapy>KHbIe OTPaXKAeHUs 3/1aHUH.

4. YMeHblIlIeHUe TelyIONOoTepb MPOMBILLIIEHHBIX 3/JaHUM.

5. TenioBbIJeeHUs] IPOMBIIIIEHHbIX 3[aHUM.

6.CoBpeMeHHbIe BU/Ibl OTOTIeHUs. THppakpacHoe oToruieHue. Ternibie mosbl.

7. 3HaueHUe CHUCTeM BEHTW/ISILIMY Z1J1s1 IPOMBILLIZIEHHBIX 3/lJaHUN U COOPY>KEeHHUH.

8. KoHuITMOHUpOBaHUe — IOTIO/THUTE/IbHBIA KOM(OPT WM HeOOXOJUMOCTh?

9. HopMsI rtoTpebsieHust Topsiuero BOZ0CHA0KeHHsT ¥ 9HeprocOeperaroiiye TeXHOJIOTUH.
10.KauecTBO BOZBI MUTHLEBOTO BOZAOCHAOKeHUs. CoBpeMeHHbIe CIOCOObI OUMCTKH THUTHEBOM
BO/bL.

ITlepeueHb KOHTPOJILHBIX BOMIPOCOB 10 pa3/je/saM y4e0HOH MPOorpamMmsI
Uro mnoHuMaeTcs 107  KOMGOPTHBIMM YCJIOBUSIMU >KU3HE/eATeJbHOCTH Ye/l0BeYeCKOro
opraHusma?
HasoBure Tpu ¢akropa KOM(OPTHBIX yCI0BUMA
UTo noHMMaeTcs MoJ, ONTUMa/IbHBIMU U [OIYCTUMBIMM TT0Ka3aTe/IsIMM MUKPOK/IMMarTa?
HasoBure nerkue, cpefiHue, TsoKesble ycaoBUs Tpya. [1o Kakum napaMeTpaM OHU OT/IAYAKOTC?
Yro Takoe MPOU3BO/CTBEHHOE TIOMelljeHre U paboyee MeCTO B HEM?

Yro Takoe pajualjMoHHasi TemMriepaTypa MoMeleHUst R p

Kakoebl 0CHOBHble napamempbl 8HympeHHe20 MUKPOKAUMAama nomeuwjeHust ?

Om kKakux (pakmopog8 HOpMupylOmcsi napamempbl 8HympeHHe20 8030yXd 8 NPOMbIULIeHHbIX
30aHUsX?

KakvMy HOpMUPYeMbIMU MOKa3aTe/IsIMU  [JOJDKHBI 00/1a/1aTh OTPaXKJeHUsT 3/jaHUH?

YTo noHUMaeTcs Mo/, MpUBeJeHHBIM COMPOTUBJIEHUEM Teruionepeaaue g ?

UTo MOHUMAaeTCs M0/, BO3AYOITXPOHUI[AEMOCTBI0 OTPaXKeHUM 3ZaHUiA?



Urto Takoe MHOUIbTPALUS U SKCPUIbTpaLys’?

KakoBa fomnycTriMasi BO3JyXOMPOHULIAEMOCTh [jisi  OTPAKJAIOIIMX KOHCTPYKLMM  CTeH
MPOU3BO/CTBEHHBIX TTOMeIeHU!?

YTo noHMMaeTCsl 10/, MapoIPOHULIA@MOCTBI0 OrPaXk/aoIMX KOHCTPYKLMA?
[Tepeuniciite OCHOBHBIE (PAKTOPBI, BAUSIOIIME Ha MOTEPU TEMJIOTHI B IOMELLeHUSIX

Yro sABJIfeTCA UCTOYHUKAMU  Bbl/Ie/IeHUs TeIJIOThI B IPOU3BOCTBEHHBIX [TOMeLL|eHus?

YTo roHMMaeTcsl TIOf, TeryIOBbIM 0OanaHCOM TIOMellleHUs, TIepeurCcInTe BO3MOXKHbIe BapUaHThI
TEIVIOBBIX 0a/IaHCOB TIOMeILeHHs?

OT KakuxX UCTOYHHUKOB MOKET OCYIIeCTB/SThbCS TeIyIoCHabKeHe 3/jaHui?

Kakue akTopbl BAMSIOT HA BBIOOD CHCTEMBI OTOTI/IEHHS ?

Kakue Bugb!l cuctem otorieHust Bam usBecTHbI?

B ueMm npeumy111eCTBO U HeOCTaTKU BOZAAHBIX CUCTEM OTOILIeHUA?

Oco6eHHOCTH MApOBbIX M BO3/YLIHBIX CUCTEM OTOTLIEHUS?

YTo rnoHUMaeTcs 1o/| BeHTU/ISILIeH?

W3 KakuX 371eMeHTOB COCTOUT TIPOCTeHIliasi BEeHTU/ISILIMOHHAs cUcTeMa’?

Kakuie BU/IbI BeHTWISILIMOHHBIX ccTeM BaM 13BeCTHbI?

YTo MOHUMAeTCs TI0/], BO3[yX000MEHOM /1J1sl IPOMBIILIIEHHBIX 3/IaHUM?

[To kakuM (hbakTOpaM pacCUMTBIBAeTCSl pacxo/ MPUTOYHOro Bo3ayxa L?

Kak ocyiijecTBsieTcs oforpeB MPUTOUYHOTO BO3/yXa B X0JIO/IHBIN Mepuo/ roaa?
Kak ocy1ijecTBisieTcss 0UlCcTKa TPUTOUHOTO M YZa/isieMoro Bo3zayxa?

Kak mpoucxouT yTUIM3amys TeTrIOThl BEHTH/ISIUOHHBIX BBIOPOCORB?

Yrto Ha3bIBaeTCs MPOLIeCCOM KOH/IULIMOHUPOBAHKS?

Kakoe ocHOBHOe 0060py/j0BaHHe BXOAWUT B CUCTEMY KOHAWLMOHUPOBAHMUS?
Knaccudukarusi cucteM KOHAWLMOHMPOBaHUS BO3yXa.
[MpuHLMNUanbHas cxeMa KOHJMLIMOHepa.

Kak onpesienmits iapameTphbl Bla)KHOTO Bo3zyxa B h — d guarpamme?
[TocTpoenue mniporjecca KOHAULMOHUPOoBaHUs B h — d auarpamme

Knaccudukaiysi BHyTpeHHUX BOZJOTNPOBO/IOB MPOMBILLIIEHHBIX 3/]aHUM

KakoBo Ha3HaueHUe CUCTeMbI XO35IICTBEHHO-TTUTHEBOTO BOJOCHAOKeH!sI TIPeATIPUSITUS?
KakoBbI 0OCHOBHbIe TpeOOBaHUS K KaUeCTBY U IapameTpaM BOJbI?

Uto Takoe BOZOMEPHBIN y3e/l, ero KOMIIOHEHTHI?

KakoBbI OCHOBHBIE 3/1eMeHThl X035HCTBEHHO-TTMTHEBOI'0 BOJONIPOBO/IA?

Merto/b! onpefiesieHust TOTPeOHOCTH B X0O3SICTBEHHO-TIUTHLEBOM Bojie?

Knaccudukarys npor3BoACTBEHHOTO BOJIONPOBO/IA 10 UCTIOIb30BaHUIO BOJbI.

Knaccudukarus ropsiuero Bogorposozia T3-T4 no pacriosioykeHr0 UCTOUHUKA TeTlia

Kakue cnocobel  00paboOTKM M OUMCTKA M CUCTeMbl OBITOBOTO ropsidero BoloCHaOkeHusi Bam
V3BeCTHbI?

OcCHOBHBIe TTapaMeTpbl CUCTeM OBITOBOTO ropsiuero BoJ0CHabKeHUs?

MeToapl ompefiesieHUsT TOTPeOHOCTH TIPEATIPUATHSI B BOZe /il OBITOBOrO TOpsSiuero
BOZIOCHA0>KeHus?






7 OHEHO‘—IHBIE CpeaCTBa AJisd IPOoBeAEHUA HpOME)KyTO‘—IHOﬁ aTTeCTalMu - 3a4eT C OHEHKOﬁ

a) [Inanupyemble pe3y/IbTaThbl 00y4eHHsI H OLIeHOYHbIE CPeJCTBa //is IPOBe/leHUs MPOMEe)XYTOYHOHM aTTeCTalHu:
CTpyKTypHBIU
3/1eMeHT [11aHMpyeMble pe3yJbTaThl 00yUYeHUs] OrueHOuHbIE CpefCTBa
KOMIIeTeHLIUH

OIIK 2- ciocoGHOCTBIO JeMOHCTPHPOBATH 0a30BbIe 3HAHHUA B 00/1aCTH eCTeCTBeHHOHAYYHbIX JUCIUIUINH, TOTOBHOCTBIO BBISIB/IATH
€CTeCTBeHHOHAYYHYH0 CyLHOCTH Mpo0JieM, BO3HUKAIIIUX B X0/e NMPo¢eCCHOHA/ILHOM AesiTe/IbHOCTH; PUMEHSATD /ISl UX pa3pelieHust
OCHOBHbIE 3aKOHbI eCTeCTBO3HaHHUs1, MeTO/ibl MaTeMaTHUeCKOr0 aHa/Iu3a U MO/ie/IMPOBaHusl, TeOPeTUYECKOro U IKCIIepUMeHTa/IbHOI0

HCC/1eJ0BaHNA

3HaTb - OCHOBHbIE OIpeJie/ieHUs] W TIOHSTUS B ITepeueHb meopemuyeckux 80npoCco8 K 3auemy:
obnactu ecTeCTBeHHOHayYHbIX | 1.I'urneHnueckue TpebOBaHMsI K MUKPOK/IMMATY TTOMeIeHHH
JUCLIMIUVIMH, MeTO/bl pelleHUs] TUIMOBbIX | 2.CHUCTeMbI OTOI/IEHHS] IPOMBILLJIEHHBIX MpeApUITHAN

3aja4 10 W3BeCTHbIM aJropuTMam H
TIpaBU/IaM.

3. Vcriosib30BaHMe TEIJIOBBIX HACOCOB B CUCTeMaX TeryIoCHaOKeHUsI

4. TloTepu Tersia uepe3 OrpakJeHUs 11eX0B; UHPUIbTPALIMs HAPY>KHOT'O BO3/[yXa

5. BHyTpeHHMe TeroBbIZie/IeHus]; TeryIoBbie OasaHChl IPOU3BO/CTBEHHBIX MTOMeLLeHU
6. CucTemMbl BeHTUISLIMY [POMBILILJIEHHBIX MTPeAPUITUA

7. OripeienieHre He0OXOAUMOTO BO3yxo0OMeHa

8. YTunuzaius Teruia BEHTWISIIMOHHBIX BEIOPOCOB

9. OumncTKa NPUTOYHOIO U y1a/IsieMOro Bo3zayxa

10. KoHCTpyKIMM ¥ METO/IbI pacyeTa OCHOBHOTO 000PYZOBaHMS CUCTEM BEeHTHJISILIN
11 CxeMbI CUCTEM KOHAULIMOHUPOBaHUS

12 Pe>xuMbl pabOThI, METO/IBI pacueTa CUCTeM KOH/UIIMOHUPOBAHUS

13. OcHOBBI pacueTa OCHOBHOTO 060pyI0BaHHsI CUCTEM KOHJUIIMOHUPOBAHUS

14 TToTpeGHOCTH TIPEITIPUSATHS B BOZIE /il TOPSTYEro BOJOCHA0KEHUST

15. MeTo/p! pacueTa ¥ 1ioioopa obopyaoBanusi cucrem ['BC

YMmetnb

- 0OBSICHSITH TUIMUYHBIE MOZETA 3a/jau B
o6acti 6€30MacHOCTH SHEPreTUYeCKUX
CHCTEM >KU3HE/|eSITe/TbHOCTH

- pacro3HaBath 3QQeKTUBHOe pelleHre OT
He3(h(HeKTUBHOrO, TPU pelLleHruH 3afiay B
obmact 6e30MacHOCTH HEPreTHUeCKUX
CHCTEM >KU3HE/IeSITeJTbHOCTH

1. dakTuueckoe TeronoTpedseHre CUCTEMOW TOpsiuero BOJOCHAOKeHUs >KUJIOTOo
3/laHus, BbIsSIB/IEHHOE TI0 pe3y/ibTaTaM WHCTPYMEHTa/JbHOTO SHeproay/iura, COCTaB/sieT
120 kBt. OueHuTe TMOTeHL[Ma/N SHeprocOepe)keHusi, ec/ju pacyeTHOe KOJIMUYeCTBO
noTpebuTesneii ropsiueld Bogel paBHo m = 100 uesioBek. Temmneparypa ropsiueit Bogbl 55
°C. TemniepaTypa X0JIOJHOUW BO-/IOTIPOBO/IHOM BO/bI B OTOMUTE/bHBIN niepuof 5°C, B
netHuu 15 °C.

[Topsij0K BBIOTHEHUS:




CTpyKTypHBIi1

3J1eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust OueHouHble cpefCcTBa

KOMITeTEeHLIUU
- Oripefie/iTh CpeZiHeCYTOUHBIA pacxo/| TeIJIOThl Ha ropsiuee BOOCHaO)KeHHe B OTO-
IIUTEJ/IbHBIU [TIEPUO,
- Onpeie/TUTh Harpy3Ky Ha ropsiuee BoJoCHabKeHUe B OTOMUTE/IbHBIN TIepUo/,.
- Onpefie/IUTh CPeIHIOK0 38 OTONUTEJIbHBIN [TePUO/, HArPy3Ky.
- OnpefieTh pacyeTHYH0 MaKCHMajbHYI0 TEIUIOBYH0 Harpy3Ky Ha ropsiyee BOJO-
cHabyxeHHe.
- OnpesenuTh MOTeHLMan 3Heprocbepe)keHusi Kak pPa3HOCTb (haKTUUeCKOW W pacueT-
HOU TeIUIOBBIX Harpy3o0K.
2. OnpepeuTh 3KOHOMUIO TEIUVIOBOM SHEPrMM TPU HaHECeHWW M30JISILMK Ha Tapo-
npoBoz; auametrpoMm 108x4 nmuHoi 10 M, paboTaroiuii HelpepbpIBHO B TeueHHe rofa.
Temriepatypa TeruvioHocutenss 150 °C. IlaporpoBof, IIPOJIOKeH B IIOMeLeHUU, B
KoTopoM Temreparypa +25 °C 4 CKOpPOCTb IOTOKa Bo3gyxa w = 2 wm/c. TosmiuHa
W30JIS[UM 00ecrieurBaeT TeMrepaTypy Ha ee nmoBepxHocTu 35 °C.
ITops0K BBITIOTHEHUA:
- Onpene/uTh CyMMapHbIH KO3(@UIMEHT TeIuiooTJauu OT TPyOOMpoBoJa K Hapy-
HOMY BO3ZYXY.
- Onpeie/TUThb TIOTEPH TEIJIOThl HEU30IMPOBAaHHBIM TPYOOITPOBOZIOM.
- Onipefie/TUTh TIOTEPH TETUIOTH U30/IMPOBAaHHBIM TPYOOIIPOBOOM.
- Ornpesie/MTh 5KOHOMUIO TeIJIOBOM 3HEPIMU KaK pasHULy MeXy MOTepsIMU Heu30J/Iu-
POBAHHOTO ¥ M30/IMPOBAHHOTO TPyOOIIpOBOAA.
3. [laByieHue Tiapa B TelyIOBOW ceTu coctasiseT 2,1 ata. O6beM mapa paBeH 1,073
M3/kr. Onpezie/IMTh YaCOBOM PaCcX0/, HACBILIEHHOI'0 BOASHOIO T1apa yepe3 HelJIOTHOCTH
B [1apO-TNIPOBO/Ie, C/IM CyMMapHasi IJI01a/ib OTBEPCTUM S = 15 MM2.
ITopsiOK BBITIOTHEHUA:
- [lepeBectu faBieHue 13 ata B MH/M2.
- Onpezie/MUTh IJIOTHOCTS I1apa.
- OnipefieINTh yTeUkH napa 3a 1 yac.

Bnapets OCHOBHBIMH Me€TO/IaMH MaTeMaTh4deckoro | JI7isi OrleHKH TeKyIiieid TI03WIK KOMITeTeHL[A TIPUMEeHSIOTCS 1ab0paTopHble CTeH/[bI TI0

dHaJ/IM3d U MOJe/IMDOBdAHHS B obsactu

JUCHUIT/IMHE «SHepr eThu4yeckKue CHUCTeMBbI obecrieueHus JKHU3HeAeATeJIbHOCTW.




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

0e301MacHOCTH SHEPreTHUECKUX CUCTEM
JKU3HeJesiTe/IbHOCTU

- cocobamMu [IeMOHCTpPALA YMEeHUsT
aHAJTM3UPOBaTh CMOCOOBI TEOPETUUYECKOTO
Y 9KCIepUMEeHTa/IbHOTO UCC/IeloBaHUS B
00/1aCTH JaHHOM [UCIUITAHBI
-BO3MOXXHOCTBIO  MeXXAUCLIUIJTUHAPHOT O
TIPUMEHEeHUs 3HaHUM B
npogeccroHaNbHOU [leATeTbHOCTU

BeimonHsieTcst  pacuet, 0000IeHMe SKCIEPUMEHTAlbHBIX JaHHBIX W TOJy4eHHe
3aBUCHMOCTeM C IPUMeHeHreM COOTBeTCTBYIOLLero MaTeMaTUueCKOro arnrapara.
IIpumep:
TEIIVIOOBEMEH YEJIOBEKA B [IOMEIIEH1UN
1. IEJIb PABOTBHI
1. IloATBepAWTH SKCIEPUMEHTA/JBHBIM IyTeM pacyeTHbIe
TeryiooOMeHa uesioBeKa B 3aMKHYThIX TTOMeLeHUsIX
2. UCIIOJIB3YEMOE OBOPYZIOBAHUE

1. TepmomeTp pmJyi1 W3MepeHUs TeMIlepaTypbl OKpY)Karolljero BO3AyXa B
TIOMeLL[eHUH.

2. MegULMHCKUM TepMOMETp /51 HM3MepeHHUsl TeMIlepaTypbl 4e/l0BeuecKOoro
opraHusma.

3. TlcuxpomeTp A1 W3MepeHUsl OTHOCHUTEbHOM BJI&KHOCTH OKpY’Karollero
BO3/yXa.

4. HanosibHble BeChl [1/11 U3MepPeHHs MacChl YesioBeKa.

5. Pynetka paJig usmepeHus orpejesieHus pocTa YeIoBeKa.

3. TEOPETUYECKA{A YACTbH
3.1. MUKpOK/IMMAT B IIOMELLIeHUU U ero BIUsSHUe
Ha CaMOUYyBCTBHe YejloBeKa

Bonblyro yacTe CBOeM J>KU3HU 4YesIOBeK IPOBOAUT B TOMeELIeHHWU: [0Ma, Ha
pabore, B TpaHcropTe. OCHOBHBbIM Ha3HaueHWeM IIOMelleHUsl SIBJISIeTCs 3alluTa
yesioBeKa OT BO3JEWCTBUSI BHEIIHUX KIMMaTHYeCKHMX Bo3geulcTtBuil. [lpu 3TOM
3/I0POBbE, CAMOUYYBCTBUE W PaOOTOCIIOCOOHOCTh B 3HAUUTETLHOW Mepe OIpeJesisiFoTCs
COCTOSIHMEM TeTIOBOrO Komdopra momelrieHus. TpeGoBaHusl TersioBoro kKomdopTta
SIBJISIIOTCS OTIPe/IeJISIOIIMMU TTPU BBIOOPE OrpakKAAIOIINX KOHCTPYKIUHN 3aHU, CUCTEM
OTOIUIeHUS], BeHTWISILMY, KOHJULMOHUPOBAHUS BO3/lyXa.

dakTryeckoe U3yyeHre TePMOPEery/siliiyd U OM03HepreTUKM HayaaoCh B KOHIE
XVIII Beka, korga JlaByasee u Jlarlac OOHapy>KWid y >KUBOTHBIX HeTPepPLIBHOE
BblJIe/IeHWe Telula. Ternepb XOpOLIO U3BeCTHO, UTO HU OJHO S$IBJIEHWE B >KUBOM
OpraHv3Me He TIPOMCXOUT 0e3 BblJe/IeHNs Tellia.

3dBUCHMOCTH
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Terio HempepbIBHO 00pa3yeTcsi BO BCeX KJeTKaX >KUBOIO OpraHW3Ma IpH
obMeHe BelecTB. JHeprusi IHIIEBLIX BeIeCTB, B KOHEUHOM CYeTe, IMEPeXOAUT B
TETIOBYIO. YuacTHe pa3/MuHbIX TKaHell UM OpraHoB B 0OIeil TeryionpoAyKLUuu
OpraHv3Ma OTpeiefisIeTCs UX MacCOi U MHTeHCUBHOCTBIO oOMeHa. B mokoe okoso 50%
BCero Teryia oOpa3yeTcsl B OpraHax OpIOIIHOM IM0JIOCTH (T/IaBHBIM 00pa3oM B TeUYeHH),
20% — B ckeseTHbIX Mblax, 20% — B LIeHTPa/JIbHOU HEPBHOW cucTeMe U 0Kos1o 10%
npu paboTe OpraHOB [bIXaHUs U KpoBooOpaireHus. PacripejeneHue Teruia B Tese
HEepaBHOMEPDHO U TIOCTOSIHHYIO TemiiepaTypy (y uesioBeka mnopsiazka 37,5 °C ¢
CYTOUHBIMH KojiebaHusiMU B ripeziesiax 1 °C) MMErOT JIMILIB OpraHbl OPIOIIHOM TI0IOCTH,
MO3T, cep/ie, KPOBb B KPYIHBIX apTepHsiX W MBbIIIL[bl, PacrioyioyKeHHble B TIyOnHe
Tena. Temmnepatypa mnepugepryeckux TKaHed (KO)ka, TIOJKOXKHas KieTyaTka,
3HauuTesbHAasi YaCTb CKeJeTHOM MYCKY/aTypbl) 3HaYUTE/JLHO HIDKe M Komebsercs B
LIMPOKUX Tpefiesiax.

Tepmopeeynsayuss — 310 dusnonornueckas GyHKIOUs, o00ecreunBaroiiast
noJiiep>kaHue MOCTOSIHCTBA TeMIlepaTypbl BHYTPEHHeH CpeJibl OpraH1u3Ma IocpeziCTBOM
pery/JMpoBaHusl MHTEHCUBHOCTH €ro TeryiooOMeHa C BHEIIHeW CpeZioil B IOCTOSIHHO
MEHSIIOIUXCS YC/IOBUSIX.

ITpoujeccel  peryvpoBaHUs — TeIUIOBBIJle/IEHUHA  OCYLeCTB/ISIFOTCS  TpeMs
criocobamu:  OMOXUMUYECKUM  TIyTeM, IyTeM  W3MEHEeHHSI  MHTeHCUBHOCTU
KpOBOoOOpaIlleHus 1 MMyTeM U3MeHeHHs] THTEHCUBHOCTH TIOTOBBIZIe/IEHUSI.

TepMmoperynisitusi  OMOXMMHUECKHMM TIyTeM 3aK/IiodaeTcss B W3MeHeHWH
VHTEHCUBHOCTH NPOUCXOAALMX B OPraH1u3Me OKUC/IUTe/IbHBIX ITPOLIeCCOB.

Tepmoperysisist  TIyTeM  W3MEHEeHHS] WHTEHCMBHOCTH  KPOBOOOpallleHust
3aK/TI0YaeTcsi B CIIOCOOHOCTHM OpraHM3Ma pery/ivMpoBaTh I0fady KpoOBH (KOTopast
SIBJISIETCS B JAHHOM C/ly4yae TeIVIOHOCHTeeM) OT BHYTPEHHUX OPraHOB K [TOBEPXHOCTH
TeJia IyTeM Cy>KeHHUsl WU paclllpeHHs: KPOBEHOCHBIX COCY/0B.

TepmoperysiiLiist  IyTeM  W3MeHeHUsl HHTEeHCHUBHOCTU  I10TOBBIJeJ/IeHNs
3aKJII0YaeTCsl B USMEHEHUH I1poliecca TervIo0TAauu 3a CYeT UCIIapeHus BJIary.

Kak mnpaBuio, Tepmopery/siLids OpraHu3Ma OCYILeCTBJIIeTCS OJHOBpPEMEHHO
BCEMH Criocobamu.
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[TapameTpsl MHKDOK/IMMAaTa BO3JYIIHON Cpelbl, KOTOpble 00yCIaB/IUBaOT
ONTUMa/bHBI OOMEH BeIeCTB B OpraHu3Me, W TIPM KOTOPBIX HET HeINpUSTHBIX
OUIYIIeHWd U  HamnpsOKeHHOCTH  CUCTeMbl  TepMODeryJ/siliid,  Ha3bIBalOTCS
KOoM@opmHbiMU WM onmumaabHbIMU. 30Ha, B KOTOPOM OKpy)awoljasi cpeza
TIOJTHOCTBIO OTBO/IUT TEIUIOTY, BbIJe/IieMYI0 OPraHW3MOM, U HeT HarpsKeHUsI CUCTeMbI
TepMOpeTryJISLN, Ha3bIBAeTCS 30HOU Kom¢opma.

YcioBusi, TpU KOTOPbIX HOPMasrbHOE TEIJIOBOE COCTOSIHHME —uesioBeKa
HapyIIaeTcs, Ha3bIBAOTCSI OucKompopmubimu. [1py He3HAUNTETEHOM HANPSHKEHHOCTH
CUCTeMbl TepMOpPery/siiud ¥ HeOO/bLIOW AUCKOM(POPTHOCTH MeTeopoJIoruuecKue
YCJIOBUSI CYUTAIOTCS IOy CTUMBIMHU.

Cyl1[eCTBYIOT YC/IOBUS, TIPU BBITTOJIHEHUHA KOTOPBIX TTapamMeTpbl MUKPOK/IMMaTa
CUMTAIOTCS KOM(OPTHBIMU:

1. Tlepsoe ycnosue komgpopmHocmu oOrTpefieisieT Takoe cCOoYyeTaHHe TeMIlepaTyphbl
BHYTPEHHETO BO3/lyXa M pa/MallMOHHON TeMIlepaTyphl TOMeIeHHs, KOTJa UesiOBekK,
Haxo/siCb B LleHTpe paboueii 30HBI, He UCMBLITHIBAET HU TleperpeBa, HU
nepeox/iaXKeHus.

2. Bmopoe ycnogue KomgopmHocmu oripefieisieT [JOINyCTHMble TeMIepaTypbl
HarpeThiX Y OXJIAK/JEHHBIX TIOBEDXHOCTEH TIPM HAXOXK/JEHWH uYejioBeKa B
HETI0Cpe/ICTBeHHOM O/TM30CTH OT HUX.

3. Tpembe ycnosue KomepopmHocmu onpepensieT TapaMeTpbl MHUKPOK/IMMara
TIOMeIlleHus,  KOTOpble  [JO/DKHbI ~ WMeThb  BO3MOXKHOCTb  WHJUBH/yaJIbHOTO
Pery/JiMpoBaHusl C LeJIbI0 COOTBETCTBUSI CYOBEKTHBHBIM OIyIlleHHeM KoM¢opTa
rorepouTerns.

HerocpecTBeHHbIM W3MepeHHeM TPYJHO YCTaHOBUTH KOJIMUECTBO TETIOTHI,
oTZiaBaeMoi uesioBeKoM. [103ToMy 06 MHTEHCUBHOCTH OOIIlell TeTIOOTAAauu CYZST T10
KOCBEHHBIM TOKa3aTesisiM — 3HaueHusiM 3¢ @deKTUBHON U SKBUBaeHTHO-3(D()eKTUBHOM
TemriepaTypbl, KOTOpble XapaKTepu3yloT TipeObiBaHHMe B 30He Komdopra, rze
TepMOperyJisiLs obecrieyrBaeTCsi OpraHU3MOM JIETKO, WK 3a TIpeZieslaMd 3TOW 30HBI,
KOT/Ia /I/Isi HOpMaJIbHOW TepMOperyJsiLiid OpraHu3M 4ejioBeKa rpeo/iosieBaeT 0oJibIlive
HarpysKu.
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D¢ pekmueHoll Ha3bIBaeTCsi TeMriepaTypa BO3/yXa, OILIyljaeMasi UeJ0BeKOM
TIpU OMpeJie/IeHHOM OTHOCUTE/IbHOM BI&XKHOCTU BO3ZyXa U IIPU OTCYTCTBUM JBHIKEHUS
€ro B MIOMeIlleHHH.

J¢dekmueHo-3keusaeHmMHoOl Ha3bIBaeTCs TeMIiepaTypa BO3/yXa,
ollyljaemMasi 4yeJOBeKOM IMpH OIpe/ie/IeHHONM OTHOCHUTEeNbHOW BJIaKHOCTH BO3JyXa U
ornpejeneHHOW CKOPOCTH €ro ABWKEeHUSI.

[TapameTpsl MHUKpPOKIMMAaTa OKa3blBalOT HENOCPEJCTBEHHOE B/UsSHUE Ha
TeIJIOBOe COCTOSIHME YesioBeKa. Hampumep, repeHOCUMOCTb Ue/l0BEKOM TeMIlepaTyphl
B 3HAUMTE/JbHOM Mepe 3aBUCHT OT BJ&KHOCTU U CKOPOCTU OKPY’Karolllero BO3JyXa.
Yem Oosibllle OTHOCHUTE/IbHASI BI@KHOCTh, TEM MEHbIIIe HCIIApSeTcsl TI0Ta B eAMHULLY
BpPEMeHHU U TeM ObICTpee HaCTyTaeT Meperpes Tesa.

OcobeHHO HeO/arompusiTHOE BO3[€HCTBUE Ha TEIJIOBOE CaMOYYBCTBHUE
yesioBeKa OKa3bIBaeT BbICOKAsl BJAXKHOCThb MPU TeMIlepaTypax OKpY’Karolllero Bo3jyXa
bomee 30 °C, Tak Kak TpM 3TOM TIOYTH BCS BbIie/isieMasi TeIUIOTa OT/AAeTCs B
OKDY’KaloILLyl0 Cpe/ly TpU HCMapeHWd Mnota. [Ipy MOBBILIEHWM BIaKHOCTH IOT He
VICTIapsIeTCsl, a CTeKaeT KaruissMU C MOBEPXHOCTH KOXKHOIO MOKpOBa. Bo3HMKaeT Tak
Ha3blBaeMoOe «MpPOJMBHOE TeueHWe» T1I0Ta, U3HypsOljee OpraHusM W He
obecrieurBaroiee HeOOXOAUMYFO TETIIO0TAAUY.

HepnocraTouHasi BJIa)KHOCTh MPUBOJUT K MHTEHCMBHOMY HCIIADEHHIO Bjiard CO
CJIU3UCTBIX 000JI0UEK, WX TePeChIXaHUI0 U PAaCTPECKUBAHUIO, a 3aTeM U K 3arpsi3HeHUI0
0osie3HeTBOPHBIMU MUKpOOamMu. [103ToMy, TIpH [/IMTeTbHOM TIpeObIBAaHUM JTHOJed B
3aKpBITBIX ~ TIOMEIEeHUsIX, PEeKOMEHAYyeTCs  OrpaHWYMBaTbC  OTHOCUTETbHOU
BJ1aXKHOCTBIO 30 — 70 %.

[Tpu 0OWUIBLHOM MOTOBBIJIEIEHUM MacCa OpraHuW3Ma 4YesioBeKa yMeHbIIIaeTcsl.
CumTaeTcsi, UTO CHW)KEHHEe MacChl ueroBeka Ha 2 — 3 % MyTem HWCIapeHus Bjarv
NPUBOJIUT K 00€3BOKMBAaHWIO OpraHW3Ma. BmecTe C TIOTOM OpraHuU3M TepsieT
3HauMTe/IbHOE KO/IMYeCTBO MHHepasbHbIX cojiel. [l BOCCTaHOBJIEHUSI BOJHOIO
OanmaHca paboTaroMX B TOpPSYMX I[eXaX YCTAHABIMBAKOT TIYHKTBI TTOATTUTKH
TI0/ICOJIEHHOW ra3vpOBaHHOM BOJIOM.

JnvtenpHOE BO3[EMCTBHME BBICOKOH TeMITepaTypbl 0COOEHHO C TOBBIIIEHHOMN
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B/IQ)KHOCTBIO MOJKET MPMBECTHU K 3HAUMTE/IbHOMY HaKOIUIEHHIO TeI/IOThl B OPraHusMe 1
Pa3sBUTHIO TleperpeBaHysi OpraHr3Ma BhlIllle JOMyCTUMOr0 YPOBHS — 2unepmepmuul.

[Tpor3BoACTBEHHBIE MPOLIECCHI, BHIIOIHSAEMbIE TTPU TIOHKEHHOW TeMIleparype,
OOJIBIIION TTOBXKHOCTH U BJIXKHOCTU BO3/[yXa, MOTYT ObITh TIPUUMHOUN OXJIXKIEHUS U
JlaKe repeox/iaX/ieHrsl OpraHu3Ma — 2unomepmuul.

[TapameTpbl MHMKpPOK/IMMAaTa OKas3blBalOT CYLEeCTBEHHOE B/MSHME Ha
TPOU3BOAUTENILHOCT TpyJa. B ropsiuMx 1jexax MpPOMBIILIeHHbIX TpeAnpUsTUNA
OOJILIIIMHCTBO ~ TEXHOJIOTMUECKUX TIPOLIECCOB  TIPOTEKAIOT TIpM  TeMIlepaTypax,
3HauYMTe/IbHO TPEBBILIAIOIIMX TeMIlepaTypy BO3[yXa OKpy»Karollel cpezbl. HarpeTeie
MOBEPXHOCTU U3/Iy4YarOT B MPOCTPAHCTBO NMOTOKM JTYUMCTOU SHEPryH, KOTOPbIe MOTYT
TIpUBECTH K OTpULaTe/bHbIM TocneacTBusM. [Ipu Temnepatype g0 500 °C c Harpetoi
TIOBEPXHOCTH H3/Ty4aloTCsl TervioBble (MH(MPAKpacHbIe) Jyud, a Tpu 0Oosiee BBICOKHMX
TeMIiepatypax Hapsiy C BoO3pacTaHWeM WH(PaKpacHOr0 W3/Iy4YeHUs MOSBJISIOTCS
BUZIMMbIe CBETOBbIE U y/bTpadrosieToBbie ayun. [1o/ BIUSHHUEM TETIOBOTO 00/TydeHust
B OpraHu3Me TMPOMCXOJAT OHOXMMHUYeCKUe C/IBUTHM, YMeHbILAeTCss KHUCIO0pOJAHas
HaCBILIEHHOCTb KPOBU, ITOHM)XAeTCsl BEHO3HOE JIaB/IeHne, 3aMe/|/IsIeTCs1 KPOBOTOK M, Kak
C/1IeCTBUE, HACTyNaeT HapylleHHe [JesiTeIbHOCTU CepAeuHOCOCYAUCTOM W HEepBHOMU
CUCTEM.

[To xapakTepy BO3[eWCTBMSI Ha OpraHvM3M 4ejiOBeKa WH(pakpacHble Jyuu
MO/pa3fesisiloT Ha KOPOTKOBOJIHOBble W [IJTMHHOBOJIHOBbIE. TeruioBble W3/TydyeHUs
KOPOTKOBOJIHOBOTO /Mara30Ha IyDOKO TOHUKAKT B TKAaHM W Pa30TpeBaloT WX,
BbI3bIBas  OBICTPYIO  YTOM/ISIEMOCTb,  TIOHW)KEHHe  BHHUMaHWs,  YCUJIEHHOE
TIOTOBBIJIe/IeHre, a TIPH JJIUTeJIbHOM 00/Ty4eHrH — TeryioBor yAap. [JTMHHOBOIHOBbIE
nyun 1/iyOOKO B TKaHW He TIPOHMKAIOT U TOTJ/IOIAIOTCS B OCHOBHOM B 3ITH/IEPMUCE
KO>XU. OHM MOTYT BbI3bIBaTh 0KOT'M KOKH M I'/1a3 (KaTapakra IJias3a).

MeToabl  CHWKeHHSI  HeOJIarOMpUSITHOTO — BWSHUSL  TIPOM3BO/ICTBEHHOTO
MUKPOK/IMMaTa peryiaMeHTUPYIOTCS «[ ' urrneHnueckumMu TpeboBaHUSIMU K OpraHu3alin
TEXHOJIOTUUECKUX TIPOL[eCCOB, TPOU3BOACTBEHHOMY O0ODYZIOBaHHIO W pabouemy
vHctpyMenty. CII 2.2.2.1327-03», yTBepXAeHHbIMUA [JlaBHbIM TI'OCYyJapCTBEHHBIM
caHuTapHbiM Bpauom Poccurickont @enepauyu 23 masg 2003 T., U OCYIIECTB/SIIOTCS B
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BHJle KOMILIEKCA TeXHOJIOTMYeCKHX, CaHUTapHO-TeXHUYEeCKUX, OpPraHu3aljMOHHbIX U
Me/IMKO-TTPO(UIaKTUYECKUX MepPOTIPUATHH.

Begyujasi ponk B mpo¢uWaakTUKe BpPeJHOTO BMSIHUSI BBICOKUX TemIepaTyp U
VMH(PaKpacHOTO M3/Ty4YeHUs] NPUHAAJIEKAT TEXHOJOTMUeCKUM MepONpUsTUsM: 3aMeHa
CTapblX Y BHeJpDEHWe HOBBIX TEXHOJIOTMYEeCKHUX TIPOLeCCOB U 000pyJOBaHUS;
BHe/JpeHVe aBTOMAaTH3alliy ¥ KOMIUIEKCHOM MeXaHW3alllu.

K rpynmne caHWTapHO-TEXHUYECKMX MEPOIPUSTUM OTHOCUTCS TpPUMeEHeHHe
KOJUIEKTUBHBIX CPeJCTB 3allUThl: JIOKA/JW3alys TeIUIOBbIJe/IeHUH, TeryIOU30/IALUs
rOpsSTYMX MOBEPXHOCTeH, 3KPaHUPOBAaHUE WCTOUYHUKOB WM PabOUMX MECT; BO3/YIIHOe
[yLIMpOBaHVe, pafialliOHHOe OXJIaKZeHHWe, MeJIKOQUCIIepCHOe pacIlbuleHHe BOJbI;
0011e00MeHHasi BeHTU/ISILUS WK KOHAWULIMOHUPOBaHME BO3yXa.

3.2. Tensi000MeH Ye/I0BeKa C OKpY)KaloIen cpefou

Co3panye onTMManbHO KOM(OPTHBIX YCIOBHM [JJi1 TPOMBILUIEHHBIX U
a/IMUHYCTPATUBHBIX 3/IaHUM TIpeACTaB/sieT CO00M BaKHYIO 3a7lady, OT pelleHus
KOTOPOW 3aBUCUT HOpPMaJ/lbHasi )KU3HeesiTeIbHOCTh Hace/IeHUs CTPaHBbl.

[lporekaroujie B oOpraHW3Me uyejioBeKa MeTabonWyecKue CBsi3aHbI  C
Bbl/le/IeHUeM SHepruyd B BHJe TeIUIOTbI U T0jie3HON paboThl MBIIIL] W 3aBUCAT OT
crefytonmx (akTopoB: oO0bemMa IMoMelleHHs], TIPUXO/MIIErocss Ha OJHOTO UesiOBeKa,
CTeTNeH! TSDKECTU BBITIOIHSIEMOTO TPyJa M KOJMUeCcTBa IMOTPeO/IeHHOr0 KHC/I0POJa.
W3BecTHBIM WHccCaefoBaTesieM MapaMeTpoB kom@opTta Osne PaHrepom mpeasio’keHa
(hopMysia TeMI0BOr0 paBHOBECHS MEX/y UeJIOBEKOM U OKPY’Karolllel Cpefjoi:

M=W+Q,+Q,, (1)
rae M — Ko/iMuecTBo Teruia, BelpabaTbiBaeMoe OpraHu3Mom, Br/m?;
W — 00beM Npou3BeIeHHON MeXaHUYeCKoi paboTel, B1/m?;
Q, — obIree KOJIMUECTBO TeTLIa, BbIE/SIEMOe TIPU [ibIXaHuH, Bt/m?;
Q, — oblIiee KOIMUYECTBO Ter/1a, OTBOAUMOE uepes Koxy, BT/m>.

ITporiecc TemyioobMeHa MeXJy OPraHM3MOM U BHeELIHeH CpeZioil COCTOUT W3
riepeHoCa Teria OT BHYTPeHHUX 00sacTeld Tea K MOBEPXHOCTHOMY CJIOIO M TiepeHoca
Terla OT IIOBePXHOCTHU Tesla B OKpYsKarolee IPOCTPaHCTBO.
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CyilecTBylOT [Ba IyTU Ilepefjaud Teljla OT BHYTPDEHHMX OpPraHOB K
nieprepruyecKUM TKaHSIM: MpsiMasi TeTJIONPOBOAHOCTh U TEI/IOMacCoNepeHoC KPOBbIO.
Ba)kHO OTMeTUTb, eC/iu TeN/IONPOBOJHOCTb 3aBUCUT OT COCTaBa M IVIOTHOCTH TKaHel U
He TMoAjaeTcsi (U3KO0JIOTUYECKOW peryyslyd, TO TeljIoOMacCOrepeHoC KPOBbIO,
HaripoTUB, SIB/ISIETCS] Ba)kHeMIlel (PU3MONOrMdyecKyd peryavupyemMou BennurHou. OHa
3aBHUCHUT OT 00BEeMHOM U JIMHEHHON CKOPOCTel KpOBOTOKA B COCY/laX, ero HarpaB/ieHus],
OT TeMIlepaTypHOM pa3sHOCTH MeXXAy TKaHSIMHU U KPOBbIO, OT Kanubpa KPOBEHOCHBIX
COCY/[IOB, T/le COBEpIIIaeTCs Terio00MeH.

TeryiooTgaua C TOBepXHOCTH Tena (Ko)Ka W CJIM3UCTble  000J/I0UKK)
OCYILIeCTB/ISIETCST  TEeIUIONPOBOJHOCTbIO,  KOHBeKLWel, pajguainueil  (TersoBbIM
V3/TyuyeHreM) U ucrapeHreM. Tak, y yesioBeKa B yC/IOBHSIX TeMIIepaTypHOro KoM(opTa,
T. e. IIpY TeMIlepaTtype OKpy»karolero Bo3zgyxa 20 °C u oTHOCUTebHOY B1axKHOCTH 40
— 60 %, uznyueHreMm oTBOAUTCS 0KO0JIO 50 %, KOHBeKLMel — 10 25 %, ucrapeHuemM —
no 25 %.

TennonpogodHocmb — 3TO MOJIEKY/SIPHBIM [1€PEeHOC TeIIOoThl B  TeJax,
00yC/IOB/IeHHBIM PAa3HOCTBIO TEMITePATyp Ha TpaHMIle pacCMaTpPUBAaeMbIX Tesl. Takum
obpa3om, il UyesioBeKa B TIOMELIeHUH Men/10npoeooHOCmb — 3TO Tiepejjaua TeTIOoThI
OT BHYTPEHHUX OPraHOB K IOBEPXHOCTHOMY ITOKPOBY KO>XU UesIOBeKa.

[Tepesava TenioOThI TEMIONPOBOJAHOCTBIO OMKCHIBAETCS 3aKOHOM Dypre, BT:

ng'(tno_tsﬂ).F’ (2)

re q — TUIOTHOCTb TEeIJIOBOTO TIOTOKA, TMPOXOASIEro Yepe3 TIOCKYIO CTEHKY (B
JAHHOM C/Ty4ae — TeJIO UeioBeKa) IyTeM TeryIONpOBOAHOCTH, BT;

A — K03(hGULMEHT TerIoNPOBOJHOCTH, XapaKTePU3YHOIUN KOJIMUECTBO TErIOThI,
repejlaHHOe uYepe3 eAWHMIY TIOBEePXHOCTH B eAWHHI]y BpeMeHU TIpU TpajiieHTe
TemriepaTyp B OJIUH rpaJyC Ha 1 MeTp TOJIIIMHBI CTeHKH (B JAHHOM Cjy4yae — Ha 1 MeTp
TOJILLMHEI Tesla uenoBeka), Bt/(m-°C);

d — TO/II[MHA TeJla YeloBeKa, M;
t,0 — TeMIiepaTypa opraHoB OproIHo# rosiocty, °C. TIpuHuMaeTcst pagHoit 37,5 °C;
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t,; — TeMmepatypa NoBepxHOCTH Tesa, °C. IIpuHumaercs pasHou 33 — 34 °C B
3aBUCHMOCTH OT MeTabo/iM3Ma yesioBekKa;

F — TOBepXHOCTb KOXKM Tejla YejoBeKa, y4JacTBYIOIIasi B TelsiooOMeHe

TEIUIONPOBOAHOCTBIO, M°. PacCUMTHIBAeTCS B 3aBUCHMOCTH OT T[0jla W BO3pacTa

yesioBeKd.

A
OTHOLIeHHe | Ha3bIBAeTCs TEIVIOBOM MPOBOAUMOCTLIO CTeHKH, BT/(M’-rpap).

6
o
OTHollIeHne K:R Ha3bIBaeTCsi BHYTPEHHUM TeIJIOBbIM COMPOTUB/IEHUEM CTEHKH,
(m*-rpaz)/BT.

KoHeekyusi — 3TO TipoliecC HernoCpeACTBEHHOM OT[auM Teryla OTKPBIThIMU
TIOBEPXHOCTSIMU OT Tesia K BO3[yXy OKpY’Karoleil cpeZibl. [Iisi uesioBeka B COCTOSIHUU
TIOKOSI KOHBEKILIUSI OCYILIECTB/ISIETCSI CBOOO/IHBIM (€CTECTBEHHBIM) Ty TEM.

[Tepemaua TeruioThl KOHBeKI[Mel OIMCbIBaeTCs 3akKOHOM HbloToHa-PrxmaHa,
BrT:

q:a'(ten_to)'F, 3)
rae o — Ko3hGUIMeHT TerviooTAaud OT CTeHOK Hapy>KHbIX TIOBEPXHOCTEeM K BO3AYXY
nomertenus, Br/(m?-°C);

.7 — TeMriepatypa noBepxHocTu Tena, °C. [IpuHumaetcs paBHol 33 — 34 °C B
3aBUCUMOCTH OT MeTabo0/iM3Ma UeioBeKa;
t, — Temmeparypa OKpyKarolero Bo3ayxa, °C;
F — rioBepXHOCTb KOXKM TeJia Ue/ioBeKa, y4acTBYIOL[asi B TETIOOTjaue KOHBEKIIUel,
M.
st BepTUKAIbHOM TTOBEPXHOCTH:
a=1,66Vt,;—t, (4)
7151 TOpH30HTa/IbHOM MTOBEPXHOCTU:
a=1,86-Vt,;—t, (5)

Tennoeoe u3/yueHue — 3TO OTAAua Terjla OT [IOBEPXHOCTH TeJla B HallpaB/eHUU

TIOBEPXHOCTEH, UMEIOIIMX 00Jiee HU3KYIO TEMITEPATYPY.
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[Tepemaua TernsioThbl TEIJIOBBIM M3/yueHWEM OIUChIBaeTCs 3akoHOM CredaHa-
Bosbumana, Br:

£521 4__ _IEL ) (6)
100 100/ |

r/le € — CTeINeHb YepPHOThI ceporo Tena. OpreHTUPOBOYHBIM pacyeT MOXKHO MPOM3BECTH,
TIPUHUMAs [j1s Tesa yesioBeka € =0,8;
C, — xoappupenT usnyuenns abcomotHo yepHoro tesa, C,=5,67 Br/(M*K?");
F — ToBepxXHOCTh KOXKM Tejla UeslOBeKa, Y4acTBYIOIIasi B TeryiooOMeHe
U3/TydeHrueM, M,

HcnapeHue — 0CHOBHOW MyTh OTJaud Teljla OPraHMW3MOM TIPU MOBBILLIEHHOU
TemriepaType, O0COOeHHO B TOM Cjlyyae, KOrJa TemriepaTypa OKpY)Karolleil cpefbl
npuO/IMKaeTCsl K TeMriepaType Tejla yejoBeKa. DTO OTBOJ, M3 OpraHHW3Ma HEHYKHOTO
eMy TeIla.

VicriapeHue Baru C MOBEPXHOCTU Teja 4Ye/iOBeKa OCYLLECTBJISIeTCS 3a CueT
Pa3HOCTY MapLMaIbHBbIX [aBJIeHUM BOJSHBIX MapoOB B HACBIIIEHHOM TlapamMHu CJoe Yy
TIOBEPXHOCTH Tejla U B BO3/yXe TomelrleHusi. Teryiootrjaua ucriapeHreM OyJeT Tem
Oosbllie, ueM HIDKe 3HaueHWe OTHOCHUTETbHOW BJIQ)KHOCTU BO3ZAyXa TIPU JIaHHOM
TeMIlepaType B OMeLeHHUH.

TernnooTnaya KOHBeKLMEM W pajualiiedl TMpPOINOpPLMOHAIbHA  BeJMUKHe
BHEIIIHEero TemriepaTypHOro rpajirieHTa (T. e. Pa3HOCTH TeMIlepaTypbl Cpefibl U KOXXHOM
TOBEPXHOCTH), COKpAIaeTCsi C ero yMeHbIeHWeM U TIpeKpallaeTcsi Mpy MaJeHun
rpajiieHTa 10 HyJis. Tak Kak cpe/Hss TemIiepaTypa KOXXU YesioBeKa B HOpMe 0K0JIo 33
°C, mpu MNOBBIIEHWH TeMmnepaTypbl cpefbl A0 35 — 36 °C U Bblllle OTJaya Terulia
BO3MOYKHA /ML MyTeM ucrapeHus. [jisi TeriooOMeHa, KpoMe TeMIiepaTyphbl BO3/yXa
VMEIOT 3HaueHue ero [BWKeHWe U BJIaKHOCTb. Tak, [BWKeHMe BO3/yxa B 30He
YMEepeHHbIX W HU3KHUX TeMIlepaTyp pe3KO YCKOpseT HcrnapeHWe norta. Bricokas
BJI&KHOCTb BO3/yXa MPU yYMEpPeHHbIX U HU3KHUX TemIlepaTypax yBe/IMUMBaeT ero
TeIJIONPOBOJAHOCT UM yCWIMBaeT TeIyIoOTJauy KOHBeKUWeld U pajualyvel; mpu
BBICOKOM TeMmIlepaType, HanpoTHB, 3aTPYZAHsS HCIapeHWe I0Ta, Pe3KO COKpallaeT

q=¢C,F-
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BeJIMYMHY TeIlJIOOT[auM.

TemniepaTypHasi 30Ha HaWMeHBIIETO HAMpPsSUKeHUS TepMOPeryJIALMOHHBIX
peakiuii Jiisi 0OHa)KeHHOTo vejioBeKa coctasysieT 28 — 30 °C, a/ist IerKo 0/[eToro — 22
— 25 °C. YpaBHOBelIMBaHHe TeMJIOBOro 0ajaHca B 30He Oosiee BHICOKHX TEMITEPaTyp
OCYLLeCTB/ISIETCSI MeXaHU3MaMH{, peryJUpyrolMMA WHTEeHCUBHOCTb TeIulo0TAauu
(pusnueckas Tepmopery/snys). IloBelllieHWe TeMIOOTJauyd KOHBeKLMel U pajualyeit
JIOCTHraeTcsl pacllivpeHWeM IepudepruyeckKux COCY[OB U yBeJWYeHWeM TpPaHCIIopTa
Teryia KPOBBIO U3 LIeHTPA/IbHBIX 00/1acTeil Tesna K rnepudepuu.

B 30He HU3KKX TeMIlepaTyp TeIUIOOTAaua YMeHbIIaeTCs 3a CUeT IpeKpallleHUst
NIOTOOT/e/IEHNSI U CY’KeHUSI KPOBEHOCHBIX COCYZOB IOBEPXHOCTU Tejla, CHIDKAFOLIUX
TeMIiepatypy KOXM U TeIUIoOT[auyy KOHBeKLuel u paauauued. OJHOBpeMeHHO
BKJIFOUAIOTCS MeXaHU3MbI XUMUYeCKOU TepMOPperyJIsiL1Y, BbI3bIBAIOLIE
TePMOPEry/ATOPHbIM  TMPUPOCT  TEIVIONPOAYKLMY, [OCTWTalOIUid TpU  Pe3KOM
oxnaxxgennn 200 — 250 % HOpPManbHOTO YpPOBHSI OCHOBHOTO oOmeHa. CHauana 3TO
CBSI3aHO C HEOLIYTUMbIM IIOBBILLIEHWEM TOHYyCa CKeJeTHOM MYCKYJ/aTyphbl, MO3JHee
NOSIB/ISIETCSL  MbllleyHasi [pOXKb — CHauyaja B JKeBaTesbHBIX MbIIIAX W MbIIIAxX
TI/IeYeBOro I10siCa U CIIMHBI, 3aTeéM — B HWKHUX KOHEYHOCTSX. AKTHWBHAas MblllIeyHas
JlesiITe/IbHOCTb He OTHOCUTCSI K MexXaHM3MaM XUMHWYeCKOM TepMOperysiuy, HO
COTIPOBOXKZAIOIINI ee TPUPOCT TeTIONPOAYKLIMH MOXET CIIOCOOCTBOBATb COXPaHEHUIO
TeMIlepaTypHOI'O TOMeOCTasa B YC/IOBUSIX OXJIaXK/EeHHS.

YesioBeK wW37peBe 00WTaeT B pPa3/UUHBIX paliOHaX Halleld TUlaHeThl,
TeMIlepaTypHble pas/IMuusl MeXKJy KOTOPBIMM 3HauuTe/lbHBbl. EjxeromHele u paxe
e)KecyTOuHble TeMIlepaTypHble Tieperabl TaK XK€ MOTyT ObITh OYeHb BeUKH U
coctaBiaTh cootBeTcTBeHHO 50 — 60 °C u 10 — 20 °C. CnegpoBarenbHO, MPOOJEMBI
3alUThl OT BHELLHUX TeMIlepaTypPHbIX BO3JeHCTBUM U (PM3MO0JIOTUYECKON aZianTalyy K
HUM SIBJISIeTCSI BeCbMa aKTya/IbHOU.

4. [TIOPAOK BBIITOJIHEHVA PABOTBI

1. IIpousBecTy U3MepeHus1 MacChbl ¥ pOCTa yYaCTHUKA IKCIIePUMEHTa.

2. VI3MepyTh MeJULIMHCKUM TepPMOMETPOM TemIepaTrypy OpraHu3Ma y4yacTHHUKa
9KCIIePUMEHTa.
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3. OnpezenuTh napaMeTpbl OKpYy)Katollleld cpefibl B TOMeIeHUH, H3MepuB
TemriepaTypy YU OTHOCUTE/IbHYIO B/Ia)KHOCTb BO3/lyXa B [IOMeILleHUH.
2. BHecTu pe3y/bTaThl U3MEPEHHUH B )KypHa Hab/moeHut (Tabuia 1).

Tabnwmia 1
JKypHasn Hab/01eHui
IToka3aTenu 3HaueHus
Macca Tena uesioBeka M, Kr
DOU3N0I0TNYeCKH
o PocTt Tena uenoBeka I1, m
TemriepaTypa IOBePXHOCTH TeJia
rapameTpsbl o
yesoBeka £, °C
TemMneparypa Bo3/iyXa B OMeIl[eHHU!
[TapameTpsbl paryp ¢ o C,Ely B
MHKPOK/IMMaTa 2 5
BnaxxHOCTh BO3/1yxa B oMmelrtieHuu, %

5. OBPABOTKA PE3YJIbTATOB
1. Onpezie/IMTh TJIOIIA/AbL OBEPXHOCTH TeJIa YUYaCTHUKA SKCIIEPUMEHTa, M
$=0,203- M- 17, (1)
rjie S — IUIoIa/ib TIOBEPXHOCTH Tejla yYaCTHUKA IKCIIePUMEeHTa, M’
M — macca Tena yyaCTHHKA 3KCIIEpUMEHTA, KT;
II — pocT Tena yyaCTHHKA 3KCIIEPUMEHTA, M.
2.0npeieuTh ~ CPeJHIOD  TeMIlepaTypy  OKPY)KaloIUX  BHYTPEHHUX
NOBepxXHOCTer nomenienus, °C:
t.=27,7—-0,507 -t , (2)
rje t, — Temneparypa Bo3gyxa B noMmeuienuy, °C.
3.0npezfenuTs MOTEpPU Telsia U3/lyueHHeM I10 SMIIMpUYecKor (opmysie
Burre, BT:
Qu3ﬂ:6’5'5. tn_tc ’ (3)
rzie S — IUIoILa/ib MOBEPXHOCTH TeJla yYaCTHUKA SKCIIePUMEHTa, M?;
t, — Temniepatrypa oBepxXHOCTH Tesa, °C;
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. — cpefHssA TemmiepaTypa OKPY>KaroLUX BHYTPEHHUX MOBEPXHOCTEU MOMellleHHUs,
°C.
4. OrnpefieUTh TOTEepPU TeIjla YeJOBEYeCKMM OpraHM3MOM KOHBEKLMeH I10
sMnupuueckol ¢popmyie Burre, Bt:

Quona=7-10,5+0"] [, ~ ., @
re U — CKOpPOCTb JBW)XEHUs BO3/yXa JJ/Isl IPaKTUUeCKH HEeIOJBWKHOIO BO3ZyXa, 3TO
3HaueHHWe MO>KHO MpUHATb paBHbIM 0,05 m/c, ass >xunbix nomeltenuii — 0,15 — 0,25
M/C;

t, — TeMIiepaTypa IoBepxHOCTH Tesna, °C;
t, — TeMIiepatypa Bo3ayxa B nomerenuu, °C.
5. OmnpezienvTh MOTEPU Terl/1a OpraHyW3MOM UYejIoBeKa 3a CueT ucrapeHus, Br:

Qucnap:r.w’ (5)
rje I — K03 GHULYeHT CKPBITON TerIoThI apoobpasoBanus, r =2,450 k/x/r;

W — KonuuecTBO MCIapsitolLeiicst Bary, I/c.
2
W:[0,6+a t,~ 10 ] ©
60
rie a — Ko3(h(ULMeHT, omnpeje/seMblii B 3aBUCHUMOCTH OT TeMIlepaTyphl
BO3/1yXa (Tabsuria 2):

Tabmwia 2
3aBUCUMOCTh KO3(DUIIMeHTa d OT TemMriepaTyphl BO3yXa
Temneparypa, °C 18 20 22 24 26 28
Koadduiment a 0,0022 | 0,0024 | 0,0027 | 0,0031 | 0,0035 | 0,0040
6. [ns cpaBHeHUsI TIOJlyUeHHBIX pe3y/JbTaTOB pacCuMTaTb IOTEpU Teluia
KOHBeKIIel 1 TeryIoBbIM H3JieueHreM 1o (opmysiam TerjioMaccoobmMeHa
7. Omnpefenutb CyMMapHble TIOTepu TeIjla W3Iy4yeHHWeM W KOHBeKLWew.
CpaBHUTH TIOyueHHOe 3HaueHWe BbIJle/IeHU Terjla W B/Iard B 3aBUCUMOCTU OT
CTEMeHW TsHKeCTH TpyAa C TabaMuHBIMU 3HadyeHusiMH (mpuiokeHwe 1). Crenathb
BBIBO/IbI.
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6. KOHTPOJIBHBIE BOITPOCBI

1. Kakue mapameTpbl BHYTPEHHEro MHUKDOK/IMMAaTa MOMeLLeHWs Has3bIBarOTCs
KOM(OPTHBIMU?

2. Biugaue mnapaMeTpoB MUKpOK/IMMATa I[IOMeLleHUs Ha CaMO4yBCTBUe
yeJsioBeKa.

3. UTo Takoe TepMopery/sausa?

4. OcCHOBHBIe 3aKOHbI TeIUIOIlepejayd: TeIIONIPOBOJAHOCTb, KOHBEKLMS,
u3JjieyeHue.

5. Uto Takoe ucriapeHue?

ITPUJIOKEHUE 1
Brigenenue tera, Baarv u CO, oHUM ye10BeKOM

m TennoBbienenus,
‘i Bt 5
= = o
o [qv] - E
@) = 7]
=¥ g 5| E ’
YcnoBus Belenenusi BpegHocten | 8 o o = = =
. SE| 5 | @ 2| 2| ¢
55| & g 5| 2| &
©5| 3 = | g2 | 8|S
= O o ) g S et F:"[
53 = g © 3 = 4
EHE = o o = aa m
15 85 40 125 40
Jltomu B coctostHuu — 1okos | 20 70 35 105 45
(TeaTpwl, KyOBI, 3a/bl cobpanuii | 25 50 30 80 50 0
U T.1.) 30 30 50 80 80
35 - — — 130
[Tpu CTIOKOMHOM pabote | 15 100 35 135 55 3
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20 85 45 130 75
25 55 70 125 120
(yupexxpenusi, BY3b1i u T.1.) 30 35 90 125 140 5
35 — — — 240
[lpy  nerkoi W cpeAHel 15 115 65 180 110
d)ll:I)BHHECKOﬁ pabore (H_IBG?/JIH/:I!/IKI/I, 20 20 85 175 140 4
TIPSIAW/IBILIVKHY, cOopuKu 25 60 110 170 180 0
TIpHGOPOE H T.1.) 30 40 130 170 230
35 — — — 290
15 140 110 250 185
[lpu  TspKesot  ¢usuueckoit | 20 110 140 250 220 q
pabote (Ky3Hel[pl, JIUTEUIIIMKA U | 25 80 170 250 300 8
T.J.) 30 45 205 250 360
35 — — — 430
ety B Bo3pacre fo 12 sier - 35 15 50 23 8 !
IIpumeuanus:
1. IIpu Temniepatype Bo3zyxa 35 °C sIBHOTO TeIlIOBblfiesieHUs HeT. [TosHoe
Teruio oauHakoBo npu 25, 30 u 35 °C.
2. TenioBblle/ieHe U B/laroBblfie/leHUe OT JIIOJEeN B IPOMBILIEHHbIX

TIOMeIIeHUsIX CJIeZlyeT YUMThIBaTh TOJILKO TOTZA, KOrAa 00heM ToMeIlleH!s] Ha OJJHOTO
yesioBeka MeHee 40 M°.

ITK-9 croco0HOCTBI0 00ecieuyuBaTh COO/TIO/IeHHE IKO/I0THUeCKOi 0e30MacHOCTH Ha MPOU3BO/ICTBE U IVIAHHPOBATH 3K03aIUTHHIE
MepONPUATHS ¥ MEPONPUSTHA 10 FJHEPro- M PecypcocoepexeHHI0 Ha MPOU3BO/ICTBE

3HaThb

- OCHOBHBIE OTpe/ie/IeHUs] U MTOHATUS B
006s1acTy ecTeCTBEHHOHAYUYHbIX
JVCLIUIIMH, MeTOZbl PelleHUs] TUIIOBBIX
3a/lau 10 U3BeCTHBIM aAroOpuTMaM 1
TIpaBWJIaM.

ITpumepHbili nepeueHb 80NPOCOB:
UTo noHMMaeTCs MoJ, MaporpPOHULIAeMOCTbI0 OTPaXKAAIOIINX KOHCTPYKLIMIA?

HepeT—II/ICJII/ITe OCHOBHEIe d)aKTOpr, BJ/IMAOIIWE Ha ITOTEPU TEIJIOThI B TOMELEHUAX

YTo sB/ISIeTCI UICTOUHUKAMU Bbl/Ie/IEHHs TEeIlJIOThI B IIPOMN3BOACTBEHHBIX HOMEH_[eHI/IH?
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YTo TOHMMaeTCsi TMOJ, TEIUIOBBIM 0alaHCOM TIOMeIeHUs], TIepeurC/IuTe BO3MOIKHbIE
BapHaHThl TeTIOBBIX Oa/laHCOB MOMEIeHUST?

OT KakMX UCTOYHUKOB MOXKET OCYIIEeCTBJIATHCS TEIJIOCHaOKeHue 3aHuiA?

Kakue (hakTopbl BMSIOT HA BBIOOD CHCTEMbI OTOTLIEHHS ?

Kakue Buzp! cuctem otornsieHusi Bam n3BecTHbI?

B yeMm npeumyl11ecTBO U HeJOCTaTKU BOJSHBIX CUCTEM OTOI/IEHUS?

Oco6eHHOCTH MapOBbIX M BO3JYIIHBIX CUCTEM OTOT/IEHHsI?

YMmeTtnb

- 0OBSICHSITH TUITUYHBIE MOZETA 3a/jau B
o6acti 6€30MacHOCTH SHEPreTUYeCKUX
CHCTEM >KU3HE/|eSITe/TbHOCTH

- pacrio3HaBaTh 3(QeKTUBHOe pellieHre OT
He3(h(HeKTUBHOTO, TIPU PeLleHUH 3a/iau B
o6acti 6€30MacHOCTH HEPreTUYeCKUX
CHCTEM >KU3HE/|eSITe/TbHOCTH

3amaua 1. Yrosb, ucrnosb3dyembld [iasi okuradHds B TOC, MMeeT 3HepreThuyeckoe
cozepkanre 24 k/[x/r. HopmaTuBHbBIE [JOKYMEHTBl OrPaHUUYMBAIOT BHIOPOC ABYOKHUCH
cepbl 10 260 r (130 r s/1eMeHTapHOM cephl), @ MakpodacTul] 7o 13 r Ha MWIIMOH KK
BBIXOZIHOM Teru1oThl. TOC oKuraet TONIMUBO C cofepkanueM 2% cepsl U 10% nuiakos.
Okosio 70% uwiaka ynetyuuBaetcss B Buze neria U 30% ocaxzaeTcss B BUJEe 30JIbl.
SddexrrBHOCTE TIC — 33,3%. Haiitu momycTumbIii BRIOPOC cepbl M YacTvi] Ha 1
KBty mnpousBogumoii TOC osHeprun. KakoBa jomkHa ObiThb 3((deKTHBHOCTh
yJIaB/IMBaHUSI Cepbl W uacTul] (BCeé OHU COCTOSAT W3 Tiervia), 4ToObl COOTBETCTBOBATH
Tipe/IbsIB/IsieMbIM TPeOOBaHHUSIM TI0 AOMYCTUMOMY BbIOpOCY?

3ajaua 2. TypObuHa ruipo3/1eKTPOCTaHIIMM pacriosiokeHa Ha 200 M HUKe YPOBHS BOJIbI
B BogoxpaHwmie. CKOpOCTb BObI TIOCTe TIpoXoxkAaeHust Typbunbl 30 m/c. Kakas
YyacTh JHEPTrMU BOJBI MepejiaHa TypOWHe, ec/y TpeHeOpeub MOTEPSIMU Ha TPeHUe B
MO/IBOASIIEM KaHase?

3amaua 3. Ilpu mpousBoicTBe 1 KBT'4 37€KTposHepruM Ha coBpemeHHOM AJC
TeIJIOBble OTXOAbI B BOAY, UCIIO/Ib3yeMyr0 [JIs OXJlaxkzeHus, cocrtasysatoT 1900 kkas.
[TpuHSB /7151 MECTHOCTH C YMePeHHBbIM K/IMMAaTOM OXJIaXK/JAIOIIyI0 CIIOCOOHOCTb BOJIBI,
paBHOM 10 KKan/(M2-4), OLIEHWUTH IUIOIIAb BOJHON TMOBEPXHOCTH, Tpedyemyro st
paccesinus TerioTel 0T ADC moifHocThio 1000 MBT TO/IBKO 3a CUeT oXJaXKAarollei
CIIOCOOHOCTH BOJIBI.
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KOMITeTEeHLIUU
Bnanets - OCHOBHBIMH METOZAMHU MaTeMaTHuecKoro | JI/isi OLleHKH TeKylIiel TI03UIMY KOMITeTeHL[UH TIPUMEHSIOTCS Tab0paTopHble CTeH/[bI TI0

aHa/IM3a ¥ MO/Ie/TMPOBaHus B 00/1acTh
0e301MacHOCTH SHEPreTHUECKUX CUCTEM
JKU3HeJesiTe/IbHOCTU

- crocobamMu [IeMOHCTpPALA YMEeHUsT
aHAJTM3UPOBaTh CMOCOOBI TEOPETUYECKOTO
Y 9KCIIePUMEeHTa/IbHOT'O UCC/IeloBaHUS B
00/1aCTH JaHHOM [UCIUITAHBI
-BO3MOXKHOCTBIO  MeXXAUCLIUITUHAPHOT O
TIPUMEHEeHUs 3HaHUM B
npogeccroHaNbHON [leATeTbHOCTU

JUCLIIMHE — «JHEepreTMUeckre CHUCTeMbl obOecrieyeHUs]  >KU3HeJesTelTbHOCTH».
BeimonHsieTcst  pacuet, 0000IeHMe SKCIIePUMEHTAlbHBIX JaHHBIX W TOJy4eHHe
3aBUCHMOCTeM C IPUMeHeHreM COOTBeTCTBYIOLLero MaTreMaTUueCKOro arnrapara.
IIpumep:
OIIPEJEJIEHUE PACXOIA BOJbI HA YYACTKE
[1O TEIIJIOBBIM IIOTEPAM TPYBOIIPOBOJA
1. HEJIb PABOTBI

1. OmnpefenuTh pacxof BOAbI Ha ydacTKe TpyOompoBoja [JelCTBYyoLIeit

CHUCTeMbI OTOI/IEHUS.

2. UccnenoBaThb 3aKOHOMEPHOCTb MW3MEHEHUSl CpeJHero Ko3(duiueHTa

TeTuionepejaud  TOPU30OHTA/JILHOW TPyObl B CBOOOZHOM TIOTOKE BOZABI  OT
TemriepaTypHOro Haropa B uHTepBasie ot 50 go 150 °C.
2. NCITOJIB3YEMOE OBOPYIOBAHUE
1. YuacTok TOpPH30HTaJBLHOrO TPYOOIPOBOAA /IEHMCTBYIOIEM CHCTEMBI

OTOI/IEHUSI.

2. MuniMBO/IbTMETP.

3. Tepmomnaps! XpoMe/ib-a/ltoMesieBble.

3. TEOPETUUECKAA UACTb

3ajaua 10 ONpeJe/IeHHI0 pacxXxoJOB BOJAbI Ha OT[ENbHBIX ydaCTKax
TpyOOIIPOBOJIOB CHCTEM I[eHTPa/JIbHOTO OTOIUIEHHSI C/IO)KHA B CBSI3U C TeM, 4TO
BeJIMUMHBI PAacXO/0OB HA JTUX YyuyacTKax HeBelMWKd. OOILenpHHATbIE MEeTO/bl
oTpefie/IeHUsI PacX0/[0B — CKOPOCTHOM, /IPOCCE/bHBINA U BECOBOM — TPeOYIOT BCKPBITUS
TpyOOIIPOBOJIOB M BBeJEHHSI B TOTOK >KHUAKOCTH HHCTPYMEHTOB, KOTOpble OyayT
HapyllaTh T'W/paBIUUeCKWM DEeXUM CUCTeMbl U TeM CaMbIM MCKaXkaTb [JaHHbIE O
pacxozax >KUAKOCTHU Ha yvacTtke [1].

OpuuM 13 HauboJsiee MPOCTBIX METOOB OMpe/eNeHHss MajbIX PacXO/0B TIPH
MasbIX CKOPOCTSX [BWKEHUS >XUIKOCTU SIB/ISIETCS MeTOJ, OIpefie/leHHst pacxoja Io
TETJIOBBIM TOTepsiM TPyOOIpoBO/ia, TI0 KOTOPOMY MpOTeKaeT TeryIoHOCUTesb [2]. DToT
MeTO/, OIpe/ie/IsieTCsl U3BeCTHbIM ypaBHEeHHeM:
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Q=G-cAt, @)
rae Q — moTtepu Teria TpyOOMPOBOAOM Ha yuacTKe OTpeZie/IeHHOU J/IMHbBI, BT;
G — pacxog TerIOHOCHUTe TSI, TIPOXOZSIIero 1o Tpybe, Kr/c;
C — yJleNibHasi TeIyI0eMKOCTb BO/bI TIPU CPeJiHel TeMIiepaType TeIJIOHOCUTeJIsT; [I/is
BO/IbI C/ieflyeT NMpuHUMaTh paBHOM 4186,8 [Ix/(kr-rpan);
At — pa3HOCTb MeXXy Haua/llbHOW U KOHeUHOW TeMIlepaTypaMU TeIJIOHOCUTeJIsl TIpU
TIPOXO>KJEHHUH ero Mo BLIOpAaHHOMY y4acTKy TpyOoripoBosa, °C.
W3 ypaBHeHus (1) ciemyer, 4TO pacxoj] >XUIKOCTH, TPOXOJSIIEro 1o Tpybe
paBeH:

_Q
o= cAt’ 2)
Tak kak rajieHre TeMriepaTypbl BO/IbI Ha BHIODAHHOM yuacTKe TpPyOONpoBoza
Bcer/ia Oy/ieT COOTBETCTBOBAThb MMa/IeHUI0 TEMITePaTypbl Ha TIOBEPXHOCTH TPYObI, TO B
ypaBHeHHM (2) pa3sHOCTb TeMIepaTyp TelIOHOCHTeNss MOXXHO 3aMeHHUTb pPa3HOCTBIO
TemIiepaTyp TIOBEPXHOCTH TpyObl B Hauajle M B KOHIIe BBIODAHHOTO YydYacTKa
TpybompoBoga. TemooTAaya TOBEPXHOCTH TPYyObI Ha 3TOM ydacTKe Oyger
COOTBETCTBOBaTh KOJIMUECTBY TeIl/ia, TIOTEPSIHHOTO TeIUIOHOCHTe/IeM TIPH OCThIBaHUU
ero Ha At, a KOJTMYECTBO MOTEPSIHHOTO TellIa — PaCX0/y TeIUIOHOCHTEJISl Ha yUacTKe.
4. OIIMCAHUE 3KCIIEPIMEHTAJIBHOM YCTAHOBKU
[TpoBepka cripaBeJ/IMBOCTH W3/I0’)KEHHOTO MeTOo/ja MPOBOJUTCS Ha yCTaHOBKE,
cxeMa KOTOpO#i IpuBe/ieHa Ha puc. 1.
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PucyHok 1. Cxema yCTaHOBKH JI/Is OTIpe/ie/IeHHsT Pacxozia KUIKOCTH B TpyOorpoBoie
TI0 TEeIyI00T/jaue Ha 3a/laHHOM y4acTKe TpybornpoBoza
1 — mpy6a Odetlicmsyioujeli cucmembl omonseHusi; 2, 5 — mepmonapbl xpomesib-
anomesnesble;
3,6 — nepexmouamenu; 4,7 — MUAIUBOAbLMMEMPDbL.

Ha KoHIjax BbIOpAaHHOTO ydYacTKa Jiroboro guamerpa JyiiHOWO L
yCTaHaB/IMBAIOTCS B OTpe/ie/IeHHbIX MeCTax ropsuve crav 1 U 2 XxpoMeJib-aJtoMeJieBbIX
Tipe/IBapUTeJIbHO NPOTapUPOBAHHBIX TepMonap. TepMonapsl uepe3 repeksouareny 3 U
6 CoegUHSIIOTCA C MWIIMBOJbTMeTpaMu 4 W 7, LIKaJbl KOTOPBIX TO3BOJISIOT Je/aTh
3aMephl 3/1eKTPO/IBUKYILIeH CUJIbl TepMorap ¢ TouHocTho 7o 0,01 MB.

5. [IOPAOOK BBITOJTHEHWA PABOTBI

1. CHaTb nokasaHus 3-X TepMoIlap B Hayasle yyacTKa TeIIonpoBo/a.

2. CHATB NOKa3aHUs 3-X TepMOIlap B KOHL[e y4acTKa TeIyIoNpoBo/a.

3. BelunMciuTe CcpefjHee 3HaueHWe TemIlepaTyp B Haudaje W B KOHLIe yuyacTKa
TpyOOTIpOBO/A.

4. TlepeBecTM C TIOMOIBIO TPAZlyMPOBAHHOW  TabMMLIBI  TOKa3aHUs
mMuirBobT™MeTpa (MB) B rpagycel Ilenbcus (°C), mpubaBUB K KaXk[JOMy TOKAa3aHUIO
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TeMriepaTypy OKpy»katolleii cpesibl. JlaHHbIe 3anucath B Tabuiy 1.

Tabmwmia 1
JKypHasn Hab/r01eHuUiH
g t, mV t, mV ty, °C ty, °C
22| 2|z 2
E - 1|23 cpen. | T | 1|2]|3| cpes. | T |1|2|3]| Cpen. | 1]|2]3]| Cpen.

6. OBPABOTKA PE3YJIbTATOB
BenuurHa ko3 duieHTa Terao0Tjauu KOHBeKIuel onpeensiercs [3]:
1) u3 3akoHa HbtoTOHa-PuxmaHa:

a :& (3)
K (tl _ te) D)
rge @, — KO3(QQULMEHT TeIUIOOTAAaul KOHBEKLMel, XapaKTepu3yrIlui
WHTEHCHBHOCTh TeTiooOMeHa KOHBEKLMeW W OTpeesisioi KOTMUeCTBO TeTUIOTH,
nepeflaHHOe «C» WM «Ha» e[UHHULy NTOBepXHOCTH B eJUHUL]y BpeMeHHU MPU PasHOCTH
TeMITepaTyp MeX/y TIOBePXHOCThIO U cpefioii B 1 rpaayc, Br/(mM*rpan);
Q, — moTepu TerIoThl KOHBEKI[Mel Ha 3a/JdaHHOM yJacTKe TpyOorpoBoja,
BrT;
() — pa3HOCTh MEXAy CpeJHell TeMIepaTypoil TOBEPXHOCTH TPyObI U
TemriepaTypou Bo3Jyxa B romeiriennu, °C.
2) u3 uncsia nogobust Hyccenbra:

o, =Nu -A, 4)

rae Nu — uucio nmomobust Hyccenbra, XapakTepu3ylolliee MepeHoC TerioThl B
TOTPAaHUYHOM CJI0e Ta3a (KUAKOCTH), MPUMBIKAIOIIEM K CTEHKE;

A — K03(p(PUI[MEHT TEeIUIONPOBOAHOCTH, XapaKTePU3YIOU[UH KOJTHYECTBO

TeIIOThl, TepefaHHOe uepe3 e[WHULY TIOBeDXHOCTH B eJWHUIY BDEeMeHU TpHu




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

rpajieHTe TeMIlepaTyp B OZJUH IrpazlyC Ha 1 MeTp TOJILL{MHBI CTeHKU;
L — nnvHa yyactka Tpy60OmpoBo/a, /i/1si KOTOPOTO pacCUUTHIBAIOTCS MTOTEPH
Teruia, M.
Yucso nopobust Hyccenbra onpefienisieTcst o popMyiam:
1) ;s BepTUKaIbHBIX TPYyOOIPOBOJOB:

Pr 0,25
Nuf,h:0,15-(Grf,h-Prf)O’aa-(P—rf , (5)
rie Gr — wuucno mogobus Fpacm(bg, XapakTepusylolljee OTHOLLEHHe
MNOABEMHBIX CHUJI K CHUJIaM BA3KOCTH,
Gr= 90'2’3 BAL ©6)

Pr — uncno mopobusi IlpaHaT/is, XapakTepr3ylolljee COOTHOIIEeHHe

WHEPI[UOHHBIX CBOMCTB CpeJbl — I'MPOMEXaHUUeCKUX U TeIIoBbIX. UHC/I0 1o00ust
[MpaHaTns BbIOMpaeTCss W3 CMPaBOUHOrO Marepuana «Pusnueckue CBOWCTBA CYXOTO
BO3/yxa npy P=10°"P ITa» (Tabimia 2) 1o TemriepaType OKpPY’KaroILLero Bo3zyxa.

2) Ui TOPU30HTAbHBIX TPYDOOMPOBOAOB:
P 0,25
St ©)
Pr,

YuurteiBasi, UTO /151 Bo3Ayxa B Auana3oHe Temriepatyp oT 0 go 100 °C uucio
nogobus Ilpanatns Pr=0,7=const, mnpuBeseHHbIe (GOPMYJ/bI YIIPOIIAIOTCI W B
OKOHYAaTe/IbHOM BapuaHTe OyyT UMeThb BUJI:

1) pna BepTUKa/IbHBIX TPYOOIIPOBO/OB:

Nu, ,=0,5+(Gr; 4-Pr "

Ny ,=0,133-Gryy (6)
2) Ui TOPU30HTABHBIX TPYDOOMPOBOOB:
Nu; ,=0,47-Gryy (7)

Ko3(hUIMeHT  TerooTjaud KOHBEKLMeHd /i [OPU30HTaNbHBIX  TpyO
muamerpom D, =120,100u75 mm u /151 Temmnieparypsl Bo3ayxa B riomerrernn t =20 °C
TaK JKe MOYKHO OTpe/Ie/IUTh rpaduuecku (puc. 2).
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PucyHok 2. Ko3dduiiveHT TeriooTaaur KOHBeKIeH
TSI TOPU30HTA/TBHBIX TPYO
BenvuuHa T1I0Tepd TerOTbl KOHBEKI[MeM Ha HCCAeAyeMOM ydacTKe
TPyOOTPOBO/a ompesiesnisieTcsi 1o hopmy/ie:
t +t
H K
2 _te > (8)

rae Q, — moTepu TeryIOThI KOHBEKIMeil Ha 3aJlaHHOM ydacTKe TPyOOITpOBO/a,

Q.=a,F-

BT;
A, — KO3(pPUIMeHT TemnI00TAaud KOHBEKLIMeM, pacCUMTaHHBIM T10

dbopmysiaM unu orpefiesieHHbId 110 rpaduky (puc. 2) B 3aBUCUMOCTA OT pPa3HOCTU

MeXX/y CpeAHel TeMIlepaTypoil TIOBEePXHOCTHM TPYyObl M TemIiepaTypol Bo3fyxa B
nomerienuu, Br/(m*rpan);

F — nutoija/ib oBePXHOCTH TPYyHOMPOBOJaA, M?;

t, — TeMIiepaTypa roBepxXHOCTH TPyOBbI B Hauase y4yacTka, °C;
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t, — TemIiepaTypa TOBepXHOCTH TPYOBI B KOHIIe y4yacTka, °C;
t, — Temnieparypa Bo3zyxa B romeneHuy, °C.
F=n-d-l, 9)
rje d — Hapy)KHbIH arameTp TpyborpoBosa, M. [IpuarMaercst paHbM 0,078 m;
| — pnuHa Tpy6ompoBO/a, AISI KOTOPOTO PACCUMTHIBAOTCS TIOTEPH TeTLIa, M.
[TpuHrMaeTcst paBHOM 8 M.
TernooTaya W3AyyeHHMeM Ha MCC/IeAyeMOM — ydacTKe TpyOompoBoza
onpefiensieTcs no dopmyyie:
=g Cy'F T [ Lo | 10
Qun=e"CoF¢\ 706] 700 | (10)

rae QL,M — INOTEPHU TEIVIOTHI MU3/TyUeHHUEM Hd 3dJaHHOM Y4YdCTKe pr6OHpOBO,Z[a,

Br;
€ — TIpUBe/IeHHast CTereHb YePHOTHI CUCTEMBI B3aUMHO 00/Ty4YaroIuXcs TeJl,
£=0,91;
C, — xo3dduienT usnyuenus abcomotHo uepHoro tena C,=5,67
Br/(m*rpag’);
F — mjiotjazib OBEPXHOCTH TPYOOIpoBOa, M?;
¢® — Ko3(hULMEeHT 06/y4eHHOCTU: A TPyObl, HaXOAALeHcs Ha
JIOCTaTOYHOM yjadeHuu OT creH, ¢=1,0; gm1a Tpy6, pacronoXeHHbIX BO/IM3M
Hapy>KHBIX CTeH, TIPUHUMAIOT KO3(dUI[MeHT 06/1yueHust Hapy>KHOM cteHsl @, . = 0,49,
a J19 BHyTpeHHux cred @, . =0,51;
T, — cpeanss Temneparypa BLIOpAHHOIO yyacTKa TpyOonpoBoja, K;
T, — Temnieparypa Bo3agyxa B moMenjennu, K.
HaiijeHHbIe BeJIMUMHBI TOTePh TeIla KOHBEKLUeH U u3lydeHreM 10 GopMyiam
(8) u (10) cooTBeTCTBEHHO CYMMUpPYIOTCSA U 10 (opmyJsie (2) ompeesisieTCss pacxo[
TEIIOHOCUTEJIS B TPYDOOIPOBO/e.
KOHTpOJ/IbHBIE 3aMephl TeMIepaTyp, MO0 KOTOPbIM aHaJIUTHUECKH OIpe/esisiioT
pacxo/ JKUAKOCTH, MPOM3BOAAT He MeHee Tpex pa3 M HaxO[AT CPeJHUe 3HaueHHUsl.
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PacueTbl IPOU3BOJAT 110 CPeJHUM BeJTMUHMHAM.

B ciyuae pacxosk[ieHusl B BeIMYMHAX PAaCCUMTaHHBIX U 3aMepeHHbIX pacxo/j0B
oTpefieNIsfIOT BeJIMYMHY OTK/JIOHEHHWH B TIPOL|eHTaxX, 4YTO TI03BOJISIET YCTaHOBUTh
TOYHOCTb UCII0/Ib30BAHHOT'O METO/a.

ITpu 06paboTKe pe3y/bTaTOB C/Ie/lyeT UCII0/Ib30BaTh TabauLbl 2 U 3.

IlpumeuaHue: oripefiesieHre TeIJIOOT/AAIOIIeN TMOBEPXHOCTH TPyOOMpoBoja
HeoOXOAMMO TIPOM3BOJUTH TIO (DaKTHUECKH W3MEepPeHHOMY Hapy)XKHOMY JHaMeTpy
TpyObpl. Oco60 TIIATeNBHO C/leAyeT ONpefeNnsTh TeIJIOOTAAIOIYI0 TT0BEPXHOCTb
OKpallleHHbIX TPyOOIIPOBO/IOB.

Tabsura 2
du3nuecKye CBOMCTBA CyXoro Bo3gyxa npu P=10°Ila
2
t,°C p, Kr/M° BT/)E;vigp’a,q) a-10°%, m%c | v-10°% m?/c Pr
10 1,247 2,51 20,0 14,16 0,705
20 1,205 2,59 21,4 15,06 0,703
30 1,165 2,67 22,9 16,0 0,701
40 1,128 2,75 24,3 16,96 0,699
50 1,093 2,83 25,7 17,95 0,698
Tabsura 3
Tabmumia nepeBoga mV B °C (MaTepuas TepMoIiap — XpOMeJib-aIFoMeJib)
0 1 2 3 4 5 6 7 8 9
0 0 0,04 (0,08 |0,12 (0,06 |0,20 |0,24 0,28 |0,32 |0,36

10 0,4 0,44 /048 |0,52 |056 |060 |[064 [068 |0,72 |0,76

20 0,8 0,84 (088 092 |09 |1,00 |1,04 [1,08 |1,12 [1,16

30 1,2 1,24 1,28 [132 |[136 |141 (145 |149 |1,53 | 1,57

40 1,01 105 |169 |1,73 |1,77 |1,82 [1,89 |190 [194 |1,98

50 2,02 12,06 |21 2,16 | 2,18 223 227 1231 [235 |2,35
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7. KOHTPOJIBHBIE BOITPOCBHI

1. MeTopp1 oripefiesieHHs pacxoa XULKOCTH.

2. ®dusnyeckas TIpUpoJa Tporecca TeIUIOOTJAaud TIPU CBOOOJHOW W
BBIHY>K/IEHHOM KOHBEKL[WH.

3. YpaBHenve HbroToHa-PuxmaHa.

4. Onpegensiomye W OnpefensieMble YHC/Ia MMOA0OUA TIpU CBOOOJHOM
KOHBEeKI[1U.

5. YcnoBust mopobust prizryecKux mpoLieccoB.

6. BiusHMe Ha WHTEHCHUBHOCTb TeruiooOMeHa pacroioKeHuss TpyObl B
TIPOCTPAHCTBeE.




0) Ilopsigok mpoBejeHHsI NMPOMEXYTOYHOM aTTeCTAllH, MOKa3aTeJlM M KPUTEpHH
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalysi 10 JUCLIMIUIMHE «DHepPreTHUecKhue CHUCTeMbl 00ecrieueHust
JKU3HEe/esITe/IbHOCTU» BK/IIOUaeT TeOopeTHYeCKHe BOMPOCHI, IMO3BOJSIOIIME OLIEHUTh YPOBEHb
ycBOoeHUs1 OOYyYalOUMMHUCS 3HaHWM, TP YCJIOBHW BBITIOJHEHUS] TEKYIIUX TPaKTUYeCKHX
3a/laHuM, BBISIBJISIIOLMX CTeNleHb CPOPMUPOBAHHOCTH YMEHUM U B/a/leHUH, MPOBOJUTCS B (popMe
3aueTa C OL|eHKOM.

3aueT C OL|eHKOM M0 JaHHOW JUCLUI/IMHE TIPOBOJUTCSI B YCTHOU (popme.

IToka3aTe/ U KpUTepPUHU OLleHUBAHUS 3aUeTa C OLIeHKOM:

— Ha OLEHKY «OTJIMYHO» — 0OyuaroUuiicsi TOKa3blBaeT BBICOKWN YpOBEeHb
copMUPOBAHHOCTH KOMITETEHIUH, T.e. He MeHee 90% oT 0011ield TPYJ0eMKOCTH AUCLUTIIVHB;
— Ha OLEHKYy «XOpomo» — o0ydaroluiics IoKasblBaeT CpeJHUM YpOBEeHb

Cc(OPMHPOBAHHOCTH KOMIIETEHI[UH, T.e. HaXOAWUTCS B Tipedenax oT 75% mo 90% ot obueit
TPYI0€MKOCTH AUCLIUTIIUHBI;

— Ha OIL[eHKY «yJOBJIETBOPUTE/JLHO» — O0yUaroIUiACs TOKa3bIBaeT TIOPOTOBBIA YPOBEHb
chOpMHPOBAaHHOCTU KOMITETEHIMM, T.e. HaxoAWTCs B mpedenax oT 60% g0 75% ot obieit
TPYZ0EMKOCTH AUCLIUIIVHBI;

— Ha OLIEHKY «HEeYy/OB/JIeTBOPUTEJBbHO» — pe3y/JbTaT O00yueHUss He [JOCTUCHYT,
oOyuaroIuiics He MOJKeT TIOKa3aTh 3HAaHUSI Ha YPOBHe BOCIIPOM3BeZIEHHST U OObICHEHHUS
vH(OopMal11, He MOKeT 10Ka3aTh MHTe//IeKTya/lbHble HaBbIKM PellleHUs] MPOCThIX 3a/jau

8 YueGHo-MeTojHUecKO0e U MH(OpMAIHOHHOE 00ecrieyeHHe JUCIUILTHHBI
«JHepreTuyecKue CHCTEMBI 00ecriedeHNsl )KU3HeJeATeTbHOCTH »

a) OcHoBHa# /iMTeparypa:
1.HoBocenoBa, FO. H. TemnnocHabkeHre U BeHTWIsALUsA : yuebHoe rocobue / FHO. H.
HoBocenoga, I'. H. Tpyburiuna ; MI'TY. - MarauToropck : MI'TY, 2016. - 130 c. : un., Tabn.,

CXeMbl. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3129.pdf&show=dcatalogues/1/1136109/3129.pdf&view=true - MakpooObekT. -
TeKcT : 3/1IeKTPOHHBIN. - VIMeeTcs revaTHbIN aHasor.

2 TlporaceBmu, A. M. ODuHeprocOepexeHHWe B CHCTeMax TeIUIOra30CHaOKeHHs,
BEHTWISILIUU U KOH/IULIMOHUPOBaHUs Bo3/yxa : yuel. mocobue / A.M. IIpotaceBu4. — MUHCK :
HoBoe 3Hanue ; MockBa : UH®PA-M, 2019. — 286 c. : wi. — (Bbicuiee obpa3oBaHue:
bakanaBpuat). - ISBN 978-5-16-005515-2. - Tekctr : »3nektpoHHbii. - URL:

https://znanium.com/catalog/product/1013521 — PekuM A0CTYyTIa: TI0 MOATKCKE.

0) lono/THUTE/IbHAS TUTEpaTypa:

1. KpyrnoB T'.A. TemsorexHuka [DneKTpoHHBIN pecypc]:yuebHoe mocobue/T".A.
Kpyrnos.— CII6.: Jlanb, 2012-208 c.

Pexxum foctymna: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3900

2. beictpunkuii, I'. @. OO6ujasi 3Hepretvka. OcHOBHOe 060pyZOBaHMe : YUeOHUK [/Is1
By30B / I'. ®@. Beictpuukui, I'. I'. I'acanragpkues, B. C. Ko)xuueHKOB. — 2-e W3[., UCTIP. U JO1.
— Mockga : M3parensctBo FOpaiit, 2020. — 416 c. — (Bsbiciee o6pa3oBanue). — ISBN 978-
5-534-08545-7. — Tekct : osnektpoHHbld // 3BC HOpair [caiit]. — URL:
https://urait.ru/bcode/451998

3. Tonsk, C. A. OcHOBBI Terora3ocHabKeHUss YW BeHTWISIMW. DBBejeHne B
crielManbHOCTE : yuebHoe mocobue / C. A. Tomsk. - Marnautoropck : MI'TY, 2013. - 1
o/ekTpoH. onr. auck  (CD-ROM). -  3arm. ¢ turyn.  3kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=944.pdf&show=dcatalogues/

1/1118978/944.pdf&view=true - MakpooOBeKT. - TeKCT : 3/1eKTpPOHHBIN. - CBefjeHUsI JOCTYITHbI
Takke Ha CD-ROM.
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4. lunsaes, M. . OtoruieHve, BeHTUIALIUA U KOHAULIMOHUPOBaHue Bo3zAyxa. [IpyumMepsl
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1. A.H. Yepnos, T.I1. Cemenora, E.b. AranutoB YjaneHue H30LITKOB TeIJIOTHI M3
TIOMeIIIeHUH BBIYUCIUTETbHBIX 11eHTpPoB [TekcT]: MeToauueckue ykasaHUs K JlabOpaTOpPHOM
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Haumenosanue 10 Ne norosopa CpOK JeMCTBUS TULEH3UU

CraHgapTHbIe

Microsoft Windows 7 [-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Ne135 ot 17.09.2007 beccpouHo

7Zip CBobOojHO 6eccpouHo
pacripocTpaHsieMoe

FAR Manager CB00OO/IHO pacrpocTpaHsemMoe | 6eccpoyHo

JlonoyiHUTeIbHbIe
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9 MarepuaibHO-TEXHHUYECKOe ofecreueHHe JUCHUIIMHBI (MOAY/Is)

B cooTBeTcTBUM C yueOHbIM TIUIAaHOM TIO [JUCIAIIIMHE «3DHEpPreTUYeCKue CHUCTEMBI
obecrieueHus XXKU3HeeSITeTbHOCTU» MPelyCMOTPEeHbI C/ieAyIOIIe BUbI 3aHATHI: JIEKI[UOHHbIE,
nabopaTopHble, TMPAKTUUECKHe 3aHSTHs, CAMOCTOsTe/NbHass paboTa, KOHCysbTaluu (crosber
BHKP), 3auer.

Twun 1 Ha3BaHWe ayIUTOPUU OcHalljeHne ayJuTOpUn
YuebGHble ayuTOpPUH /IS MyibTUMeANiHbIE CPeICTBAa XPAHeHHs, Tiepejaud 1
TIPOBe/IeHUsT 3aHATUM rpezicTaBieHuss UHGOPMaIUu.
JIEKLIMOHHOTO THIIa
YueOHast ayfuTOpUs AJIs1 BeHTunsatop cC ajekTpoABurareseM; KOHAULIMOHED;
MIpOBe/IeHNs1 1abopaTOPHBIX KOMIIPeccop.
pabort:
naboparopust
TU/IPOra30AMHAMUKU
YuebGHble ayIUTOPUU JIs1 Hocka, mer.

MIpOBe/leHus PaKTUUeCKUX
3aHSITUM, TPYTITIOBLIX U
VH/IMBU/yabHbIX
KOHCYJIbTal|1i, TeKyILero
KOHTPOJIS1 U IPOMEXKYTOYHOU

aTTecTalyu
YueOHble ayJUTOPUH JJis1 [TepconanbHble KoMmbroTepsl ¢ maketoM MS Office,
CaMOCTOSATe/IbHOM paboThl BBIXOZIOM B IHTepHeT U C I0CTYIIOM B 3/IeKTPOHHYIO
00yJaroIuxcs WH(POPMaIIMOHHO-00pa30BaTeIbHYI0 Cpely
YHUBEpPCUTETA.
[MomeriieHye [/ XpaHeHUs U Cremiaxku, ceiidbl [y XpaHeHUsT yueOHOTo
Npo(UIaKTHIYeCKOTro obopyoBanusi. IHCTpyMeHTS! [ijis peMOHTa
o0cyxuBaHust yuebHOTO nabopaTtopHOro 060pyAOBaHUSI.

obopyoBaHus
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